
MICROCONTROLLER

A microcontroller consists of:

 Flash ROM memory for holding your program, they call it non-volatile 
because it will retain your program even when power goes off. Next 
time it powers up, your code will run again. However, it is electrically 
erasable so you may use your programmer to program it and re-
program it.

 RAM memory for holding runtime data, say variables that change 
during execution and are not to be remembered forever, they will be 
lost when power goes off.

 EEPROM non-volatile memory for those variables that are to be 
remembered when power goes off. You may access the micro’s
EEPROM either in advance when you program the micro or during 
runtime.

 CPU/ALU the processing unit for doing arithmetic and logical 
operations amongst other things. Mainly these other things are 
controlling program flow (yes these ifs and fors you know from high 
level languages) but also for transferring data within the 
microcontroller.

 Peripherals that are dedicated for various purposes, e.g. the I/O ports 
are for turning pins on and off, USART is for communicating serially with 
another device (may be a PC), SPI is another serial protocol but for 
board level communication (short distance), interrupts are for getting 
external events asynchronously with our program flow, timers for 
measuring time, ADC for measuring analog quantities and the list goes 
on …

 Registers hold 8-bit values and come into two flavours. Dedicated, 
which are used for configuring the operation of the micro and its 
peripherals. General purpose, working together with the ALU for storing 
temporarily results.

 Clock is used by the micro for synchronizing all its operations. The clock 
is basically a train of square pulses at certain frequency, in our case 
7.3728MHz. It is usually an external crystal, but one may use the internal 
clock.

For more info visit:
http://www.seattlerobotics.org/encoder/sep97/basics.html 
http://mic.unn.ac.uk/miclearning/modules/micros/ch1/micro01notes.html



The simplest mouse is designed around a stimulus / reflex method of 
navigation. These mice will typically go straight as it follows a wall, and turn 
when it finds an opening in the wall. The sensors directly control the motors. 
Since this type of mouse has no computer to make decisions, it relies on blind 
luck to eventually find the centre (this is good for the wall-hugging 
competition but it won't help you solve a full maze). At the other extreme are 
mice with multiple processors. One processor can be used to receive data 
from the sensors and control the motors, while another processor is used solely 
to solve the maze. Most people use a single microcontroller on their mouse.

If you've had some experience with a particular microcontroller and you feel 
it can control a small robot, then go ahead and use it. And don't think that 
you need a powerful microcontroller to control a maze solving robot. First try 
with an old micro mouse. Advantage to using an older microcontroller is that 
you will find plenty of programming examples on the Internet to help get you 
up and running.

The amount of memory required will depend on the maze solving algorithm, 
the language used, how tight the code is, etc. To be on the safe side, 16k to 
32k of programming space should be adequate. If this is available as flash 
memory then reprogramming will be quick and easy. To implement the flood-
fill routine, about 1K of data space will be needed.

Make sure that the controller you choose has enough I/O ports for your 
needs. The microcontroller will need to read the sensors and send commands 
to the motors. Development of the software will be made easier if you have 
some sort of feedback in the form of an LCD display, LEDs and/or a speaker. 
Also, you'll want to read a pushbutton or two to start and stop the mouse. If 
you're going to use analog sensors, you'll need to perform analog to digital 
conversion which can be done by the microcontroller itself or by an external 
chip.

Whether you use DC motors or stepper motors, the microcontroller will need 
to generate an accurate signal for speed control. The easiest way to do this is 
to use timers within the microcontroller. Some controllers will even save you 
the trouble of generating your own signal by providing a pulse width 
modulation function. If your design has encoder wheels to determine speed 
and distance travelled then you want some counters as well.

Types of micro controllers you can use:
 8051
 AVR
 PIC
 ARM

 See list of microcontrollers at:



 http://www.myke.com/hom-book.htm

8051:
Despite its relatively old age, the 8051 is one of the most popular 
microcontrollers in use today. Many derivative microcontrollers have since 
been developed that are based on--and compatible with--the 8051. Thus, 
the ability to program an 8051 is an important skill for anyone who plans to 
develop products that will take advantage of microcontrollers.
For detailed tutorial: http://www.8052.com/tutintro.phtml

AVR:
AVRs are produced by ATMEL; you may go there and download the 
datasheet of ATmega8, have a look at the application notes as well. Be 
careful not to be scared by the vast amount of information. Bear also in mind 
that for our application only the I/O ports are needed.

For tutorial of AVR visit:
http://www.avr-asm-tutorial.net/avr_en/index.html
www.avrtutor.com

For beginners:
http://www.avrbeginners.net/

For further details:
http://www.avrfreaks.net/

ARM based microcontrollers:
 New generation of µCs.
 Based on ARM µP.
 Recommended for higher speed and larger flash size.
 Various manufacturers like Atmel, Texas instruments, Freescale, ST 

electronics etc.

OTHER MICROCONTROLLERS ARE FOR ADVANCED USERS.
      


