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MOTOR CONTROLLER SCHEMATIC
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MOTOR CONTROLLER COMPONENT SELECTION

Component Supplier Part No. Quantity
1uFCap RS Components 242-7571 50
TVS DIODE RS Components 687-3918 20
47nF Cap RS Components 537-3937 25
Voltage Regulator RS Components 174-4725 2
5V Linear Reg RS Components 714-7768 25
14 pin male header RS Components 828-1614 5
14 pin female header RS Components 233-9407 5
Gate Driver Onecall Farnell 1603665 6
NFET Onecall Farnell 2456726 12
470uF Cap Onecall Farnell 2900564 6
2.2k Resistor Onecall Farnell 1265074 12
Fuse holder Onecall Farnell 2292904 2
47K resistor Onecall Farnell 9339558 10
22 ohm resistor Onecall Farnell 9341560 12
4 pin female connector Onecall Farnell 8115940 10
6 pin female connector Onecall Farnell 8115958 10
4 pin male connector Onecall Farnell 8116270 100
6 pin male connector Onecall Farnell 2311108 10
Crimp pin Onecall Farnell 1339252 20
Teensy 3.1 University of Bath 1




MOTOR CONTROLLER CODE

hallToMotor[8] = {255, 255, 255, 255, 255, 255, 255,

setup() {
Serial.begin(115200);

pinMode(LED_PIN, OUTPUT);
digitalWriteFast(LED_PIN, HIGH);

pinMode (AH_PIN, OUTPUT);
pinMode(AL_PIN, OUTPUT);
pinMode(BH_PIN, OUTPUT);
pinMode(BL_PIN, OUTPUT);
pinMode(CH_PIN, OUTPUT);
pinMode(CL_PIN, OUTPUT);

analogWriteFrequency(AH_PIN, 8000);
pinMode(HALL_1_PIN, INPUT);
pinMode (HALL_2 PIN, INPUT);
pinMode (HALL_3 PIN, INPUT);

pinMode (THROTTLE_PIN, INPUT);

identifyHalls();




loop() {

throttle = readThrottle();
i=0; i< 200; i++)

hall = getHalls();
motorState = hallToMotor[hall];

writePWM(motorState, throttle);

identifyHalls()
{
for( i=0; 1< 6; i++)
{
nextState = (i + 1) % 6;

Serial.print("Going to ");
Serial.println(i);
for( j =0; j < 200; j++)

delay(1);

writePWM(i, 20);
delay(1);
writePWM(nextState, 20);

}
hallToMotor[getHalls()] = (i + 2) % 6;




writePWM(0, 9);

for( i=9; 1< 8; i++)
{
Serial.print(hallToMotor[i]);
Serial.print(", ");
¥
Serial.println();

writePWM( motorState, dutyCycle)
if(dutyCycle == 0)
motorState = 255;

if(motorState == 0)
writePhases (9, dutyCycle, 0,
else if(motorState
writePhases (9, dutyCycle,
else if(motorState 2)
writePhases (9, dutyCycle,
else if(motorState == 3)
writePhases(dutyCycle, 0, 0,
else if(motorState == 4)
writePhases(dutyCycle, 0, 0,
else if(motorState == 5)
writePhases (@, dutyCycle, 0,
else
writePhases(@, 0, 0, 0, 0, 0);

writePhases(
cl)




analogWrite(AH_PIN, ah);
analogWrite(BH_PIN, bh);
analogWrite(CH_PIN, ch);
digitalWriteFast(AL_PIN,
digitalWriteFast(BL_PIN,
digitalWriteFast(CL_PIN,

getHalls ()

hallCounts[] = {0, 0, 0};
for( i =0; i < HALL_OVERSAMPLE; i++)

{
hallCounts[@] += digitalReadFast(HALL_1 PIN);
hallCounts[1] += digitalReadFast(HALL_2 PIN);
hallCounts[2] += digitalReadFast(HALL_3 PIN);
}

hall = 9;

if (hallCounts[@] >= HALL_OVERSAMPLE / 2)

hall |= (1<<0Q);

if (hallCounts[1] >= HALL_OVERSAMPLE / 2)
hall |= (1<<1);

if (hallCounts[2] >= HALL_OVERSAMPLE / 2)
hall |= (1<<2);

return hall & Ox7;




readThrottle()

adc = analogRead(THROTTLE_PIN);
adc (adc - THROTTLE_LOW) << 8;
adc = adc / (THROTTLE_HIGH - THROTTLE_LOW);

if (adc > 255)
return 255;

if (adc < 0)
return 0;

return adc;




MOTOR CONTOLLER FLOW DIAGRAM
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