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ABSTRACT

This project proposes the driver circuit for Brushless DC Motor (BLDC) with ATmega8
microcontroller, controlling the operating of three phases inverfer. Microcontroller receives
signals from Hall Sensor devices which are embedded in BLDC. Driving signals from
microcontroller will drive Three phases Inverfer which operates in switching mode for producing

phase orders to drive the BLDC properly.
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}
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}

if((He=1)&&(Hb=—1)&&(Ha—0))

{

PORTB=ta; //0x21 00100001 NBMWN 5unz2
OCRIA=PWM; //Vea// 91 OCRI1A {1191 Hin 984 IR2112 Fafianr @a O)

OCR1B=0x00; /1 41 OCRIB {4197 Hin 404 IR2112 #afides (Wa B)
OCR2=0x00; /#/ 41 OCR2 9191 Hin 903 IR2112 fusn  (Wa A)

}

if{(He=0)&&(Hb—1)& &(Ha==0))

{

PORTB=t4; —7//0x09-0000 1001 — 1o aivn3-ung2
OCRIB=PWM; //Vba

OCR1A=0x00;

OCR2=0x00;

}
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ffinclude<mega8.h>

#include<math,h>

#include<delay.h>

#define H1 PINC.0
#define HZ PINC.1
#define H3 PINC.2

#define S1 PIND.O
#define S2 PIND.1
#define 83 PIND.2

/ CLOCK WISE

#define t1 0x22 //
fdefine t2 0x24 //
#define t3 0x05 //
#define t4 0x09 //
#define t5 0x18 //

00100010
0010 0100
0000 0101
(000 1001
0001 1000

#define t6 0x12 /

- int PWM=150;

0001 ¢010

int temperature=0;
int current=0;

{lchar Imax=0;

volatile long timerTicks = 0;

int startedTiming = 0;

inf throughEnd = 1;



//long motorSpeed;
/fint loops = 0,
//int MOTOR_RPM=900;

49

#define CHECK._LOOPS 5
#define CHANGE DIVISOR 50

#define FIRST ADC_INPUT 3

#define CAST ADCINPUT5

unsigned char ade_data] LAST ADC INPUT-FIRST _ADC INPUT+1];

#idefine ADC VREF_TYTPE 0x20
{f ADC interrupt service routine

/f with auto input scanning

#define MIN PWM 100
#define MAX _PWM 200

#pragma savereg-

interrupt{ ADC INT] void adc_isr(void)
{

#asm

push 26

push r27

push-£30
push r3l

in r30,sreg

push r30

#endasm

register static unsigned char input_index=0,
// Read the 8 most significant bits

/f of the AD conversion result
adc_data[input_index]=ADCH;

// Select next ADC input



if (++input_index > (LAST_ADC INPUT-FIRST_ADC_INPUT))
input_index=0;
ADMUX=(FIRST_ADC_INPUT[ADC_ VREF_TYPE}input_index;

50

L1 1y 3—+1 AT :
F AT UHIC ALV CUITIVULSIULT
ADCSRA|=0x40;

#asm

pop r30 )

+ Aan
Ol 81, 1O

pop ril

pop 130

pop 127

pop 126

#endasm

temperature=(char) ((int) adc_data[0]*100)/256;
curreni=adc data[1];

}

#pragma saveregt

// Timer 0 overtlow interrupt service routine
interrupt [TIMO OVT] void timer0_ovf isr{void)
{

timerTicks += 0xI'L";

}

void main(void)

{

PORTB=0x00;
DDRB=0x3F;
PORTC=0x00;
DDRC=0x00;
PORTD=0xF0;
DDRD=0x08;

// Timer/Counter O initialization



/f Clock source: System Clock
R /I Clock value: 7.813 kHz
TCCRO=0x05; //Pre 1024

—————————————TENTO=0x00,#Register Counter
// Timer/Counter 1 initialization

{f Clock source: System Clock
// Clock value: 8_0_0000_0 kﬁz_

—~J-Miode: Ph-correct PWM-fop=00FFh—

/ OC1A output: Non-Inv.

# OC1B cutput: Non-Inv.

/f Woise Canceler: Off

/{ Input Capture on Falling Edge
TCCR1A=0xAl; // 10100001
TCCR1B=0x01;
TCNT1H=0x00;
TCNT1L~0x00;
OCR1AH=0x00;
OCRIAL=0x00;
QOCR1BH=0x00;
OCRI1BL=0x00;

TCCR2=0x61;

ASSR=0x00;
TCNT2=0x00;

OCR2=0x00;

TCNTO=0xff;

// Timer/Counter 2 initialization
#/ Clock source: System Clock
/{ Clock value: 8000.000 kHz

// Mode: Phase correct PWM top=FFh
// OC2 output: Non-Inverted PWM
ASSR=0x00;

TCCR2=0x61;
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TCNT2=0x00;
OCR2==0x00,

// Bxiernal Interrupt(s) initialization

HNTOOff
/{ INT1: Off
GICR|=0x00;

MCUCR=0x00;

—/-Pimer(s)/Counter(s) Interrupt(s)initialization—

TIMSK=0x00 | 0x01;

/ Analog Comparator initialization

/f Analog Comparator: Off

// Analog Comparator Input Capture by Timer/Counter 1: Off
// Analog Comparator Output: Off
HACSR=0x80;

{/ISFIOR=0x00;

/#f ADC initialization

# ADC Clock frequency: 62.500 kHz
/{ ADC Voltage Reference: AREF pin
#/ ADC High Speed Mode: Off

/f ADC Auto Trigger Source: None

// Only the 8 most significant bits of

/-the-AD conversion result-are used
//ADMUX=FIRST ADC_INPUT|ADC VREF_TYPE;
{{ADCSRA=0xCF;

{//SFIOR&=0XEF;
#asm("sei")

/{Commutation code. Motor running with PWM

//***********************************************************#***t*************

dek ok

// MOTOR FORWARD
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”‘***********************************#************************#****************

ok

while ﬂ )

~

f(H1—=1)&8(H2—0)&&(H3—0))

¥
!

PORTB=tl; //0x22 00100010
OCRI1A=FPWM;,

OCRIB=0x00;

OCR2=0x00;

}
if((H1=1)&&(H2==1)&&(H3~=0))
{

PORTB=t2;  //0x24 00100100
OCRI1B=PWM,

OCR1A=0x00;

OCR2=0x00;

3
if((H1=—=0)& & (H2==1)&&(H3==0))

{
PORTB=t3; — //0x05 0000 0101

OCR1B=PWM;
OCR1A=0x00;

-OCR2=0%00;
}
if((H1=—0)&&(H2=1)&&(13==1))
{

PORTB=t4; //0x09 0000 1001
OCR2=PWM;
) OCR1A=0x00;



OCR1B=0x00;
}

54

T ==0)& & H2——0) &S H—1))
{
PORTB=tS;  //0x!8 0001 1000

OCR2=PWM;

OCR1A=0%00;—

7.

OCR1B=0x00;
}
i(H1==1)&&(112:--0)&&(H3—1))
{
PORTB=t6;  //0x12 0001 0010
OCRIA=PWM;
OCR2=0x00;
OCRIB=0x00;
}
}

}

3
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EEProm alee = $12 T~ Send Ext after programming
Page =ize = 32
— — - I Teignature = OxiE Om93 0207 I [T et AT LT IT o e T — —_
—FEASH ~ CEPROM
— T .
((Program | {_vedy | [ Resd ] ((Progan | [_vedy ) [_Read )
r FLASH Range —EEPROM Range
R e T Bl [ e g - Ende
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