Integrated Systems:


The robot has a number of integrated systems to make the completed robot 

function properly. The robot has a number of servos and IR sensors, the 68HC12 has 

hardware that can be used to drive these devices. 


The servos are controlled by the pulse width modulator and the timer module. 

Servos require a period between 40 and 60 Hz. The duty cycle of the square wave 

determines where what position the servo takes. The actual high time for the servos is 

approximately 1 ms to 2 ms, 1 ms for one side and 2 ms for the other. The square wave 

can be generated for one by the pulse width modulator very easily by setting the clock 

divider to 128 and the prescale counter to 3. Which generates a pulse at the rate of 10 

kHz. When the period is set to 255, the maximum value the 8-bit period register can hold, 

the end resulting period is 40 Hz. A value between 2 and 12 hex will move the servo to 

one of 16 positions. It is a little crude, only having 16 positions, but it can be used for 

parts of the robot that don’t need to be in a large variety of positions. For a larger variety 

of positions 2 of the PWM registers can be combined together for a larger 16-bit pulse 

width modulator. This would allow for more diversity. Another solution would be to use 

the timer module to control the servo. The timer can be used in one of two modes, the 

input capture mode and the output compare mode, one of the pins can also be used as a 

pulse accumulator. The output compare can be used to generate a square wave to control 

the servo with minimal overhead. Additionally the output compare uses the 16-bit timer 

count register a 16-bit value can be used as the period for the square wave. The resulting 

duty cycle’s value can be much larger than the period used in an 8-bit PWM. The 

resulting useable range is over a thousand different positions.


The IR sensors are the most straight forward. The hacked sharp IR sensors are 

connected to the analog to digital converter. When it detects IR it produces a value 

between ground and 5 volts, which can be read by the analog to digital converter.


Lastly the most important module is the real time interrupt, and the software 

interrupt. The RTI module is used to switch between tasks every 4 ms. The software 

interrupt is used simply to stack the registers for when it is deferring tasks to another 

process.


I also required some additional hardware not standard to the 68HC12. The 

standard 1 Kbytes of RAM that comes with the 68HC12 is not enough for my code, 

variable storage and most importantly the map. I expanded the memory to a full 64 

Kbytes. This is where most of my problems occurred, like finding memory fast enough 

for the 8 MHz bus, but the largest problem was caused by a faulty address latch. I also 

added memory mapped digital inputs and outputs, but later removed them when I was 

debugging the memory. I also used some additional hardware to slow down the 8 MHz 

bus clock down to 40 kHz for the IR LEDs.

