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fiR2 FAINEEREIE R A2 IR

#include "p30F4011.h"

#include "ZLG7290.h"

#define FCY 5000000 /[Fosc=20.0Mhz
#define MILLISEC FCY /[1mSec delay constant
#define FPWM 10000 //Value used to simplify math on the Duty Cycle registers calculation

#define PDCSTART 80

#define PDCMAX 600

#define PDCMIN 80

#define SPEEDMAX 1500

#define SPEEDMIN 30

/[This bit structure provides status flags for the software

struct FLAGS{

unsigned Block:1;
unsigned Reverse:1;
unsigned Buttonl1:1;
unsigned Button2:1;
unsigned Button3:1;
unsigned ADCEvent:1;
unsigned DirChange:1;
unsigned Accelerate:1;
unsigned PWMFault:1;
unsigned Restart:1;
unsigned CCW:1,;
unsigned T3Event:1;
unsigned CNEvent:1;
unsigned PWMEvent:1;
unsigned MediumEvent:1;
unsigned SlowEvent:1;
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} Flags;
/lcounter-clockwise
const unsigned int StateLoTableCCW[]={0x0000, 0x2001, 0x0810, 0x0801,0x0204, 0x2004, 0x0210,
0x0000%};
/lclockwise
const unsigned int StateLoTableCW[]={ 0x0000, 0x0810, 0x0204, 0x0210, 0x2001, 0x0801,
0x2004,0x0000};
unsigned int HallValue; /I Variable containing the Hall Value from PORTB
unsigned int counter, counter2;
unsigned int countersave[2];
unsigned int SpeedSet, Speed, SpeedError;
signed int Error, SpeedAdd;
unsigned int PDCref, PDCTEMP;
unsigned int DispCounter;
unsigned int ProtectionON;
float Kp, Ki, Kd;

void InitVar();

void InitHall();

void InitADC10(void); /IA/D Init Subroutine to Read POT.

void InitMCPWM(void); //Init PWM Module to drive the Inverter

void InitCN(void); /IChange Noatification for Hall Effect Sensors

void InitTMR1(void);

void InitTMR3(void);

void DelayNmSec(unsigned int N); //General Delay subroutine
unsigned int ReadADC(unsigned int channel);

void Start();

It

A5 CNHTHT 6 %
I1EEE: AR

It
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void__ attribute__ ((__interrupt__))_CNiInterrupt (void)

{
_CNIF=0;
HallValue = (unsigned int)(PORTB ) & 0x0007;
OVDCON = 0; 11 fR
if(Flags.CCW)
OVDCON = StateLoTableCCW/[HallValue];
else
OVDCON = StateLoTableCW[HallValue];
counter++;
counter2++;
}

It

H4FR: Timerd i g %k
HIhEE: AR,
i i 52 [ 5 I HL

It

void __attribute__ ((__interrupt__)) _T1Interrupt(void)

{
_TUF=0;
_RF1=0;

if(Flags.Reverse && (counter == 0))

{
Flags.Restart = 1;
}
else if(ProtectionON && (counter == Q)) R B M AE AR T FE
{
_CNIE=0;
OVDCON = 0;
PDC1 = 0;
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}

It

PDC2 = PDC1,

PDC3 = PDC1;

INtTMR1();

INitTMR3();

Flags.Block = 1;
}
Flags.ADCEvent = 1;
countersave[DispCounter] = counter;
counter = 0;
if(DispCounter < 2) DispCounter++;

else DispCounter = 2;

2w X

It

int main(void)

{

unsigned int SpeedDisp;

InitHall(); TRTAR A EE 7R A% IR B2 Y D g
INtMCPWM(); HATUEAL PWMA e
INitCN(); AL CNFR B
INitTMR1(); 19144k Timerl
INitTMR3(); 11471464k Timer3
INitADC10(); I EE AL ADFR B
InitINT2(); HRTEEAL s Th R

i2cint (); ElysdRe

ProtectionON = 1;
_TRISD2 = 0;
_RD2=1;
_TRISD3 =0;
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_RD3=1;
_TRISF1=0;
_RF1=0;
Flags.CCW = 0;
InitVar();

KEY = 0;

PDCref = 0;

PDCTEMP = 0;

Flags.T3Event = 0;

DelayNmSec(50);

dp_data(SpeedSet);
while(1)

{

while(KEY = 1)

{

if(KEY == 2) I8 1) e PR e ik

{

KEY = 0;

Flags.CCW = IFlags.CCW,;

_RF1=1_RF1;

h

KEY =0;

_RD3 =0;

Start();

while(KEY = 1)

{
if(Flags.Block) BB R
{
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_RD2 =1 RD2;

DelayNmSec(500);
}
else
{
if(_T3IF) TR ol
{
_T3IF=0;

Speed = (unsigned int)((float)(counter2) * 48.83);
Error=  (signed int)(SpeedSet - Speed);
Kp =0.2;
SpeedAdd = (signed int)((float)Error * Kp);
if(abs(Error) > 3)
{
PDCTEMP = (unsigned int)((signed int)PDC1 + SpeedAdd);
}
if(PDCTEMP > PDCMAX) PDCTEMP = PDCMAX;
else if(PDCTEMP < PDCMIN) PDCTEMP = PDCMIN;

PDC1 = PDCTEMP;

PDC2 = PDC1;
PDC3 = PDC1;
counter2 = 0;
}
if(Flags.ADCEvent) ITFEA %
{
Flags.ADCEvent = 0;
SpeedSet = ReadADC(8) + 30;
if(SpeedSet > SPEEDMAX) SpeedSet = SPEEDMAX;
else if(SpeedSet < SPEEDMIN) SpeedSet = SPEEDMIN;
}
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if(DispCounter == 2) // {7k JiF

{
DispCounter = 0;
SpeedDisp = (unsigned int)((float)(countersave[0] + countersave[l]) *
4.88);
dp_data(SpeedDisp);
}
if(KEY == 2) 5 %%
{
KEY = 0;
Flags.CCW = IFlags.CCW;
Flags.Reverse = 1;
_RF1=1! RF1;
_CNIE = 0;
OVDCON = 0;
INtTMR3();
}
if(Flags.Restart) EFash, W
{
Flags.Restart = 0;
Start();
}
}
}
KEY = 0;
_RD3=1;
dp_data(0);
_CNIE = 0;
OVDCON = 0;
PDC1 = 0;
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PDC2 = PDC1,
PDC3 = PDC1;
InitVar();
INitTMRL();
INtTMR3();

_RD2=1;

}

It

B RN INE PR
HIhEE: Jash bl

It

void Start()

{
SpeedSet = ReadADC(8) + 30;
if(SpeedSet > SPEEDMAX) SpeedSet = SPEEDMAX;
else if(SpeedSet < SPEEDMIN) SpeedSet = SPEEDMIN;
PDC1 = PDCSTART, // PDC1/1000*100%
PDC2 = PDC1;
PDC3 = PDC1;
_CNIE=1; // enable CN interrupt
HallValue = (unsigned int)(PORTB) & 0x0007; // Read Hall Effect Sensors
if(Flags.CCW)
OVDCON = StateLoTableCCW/[HallValue]; /I Load Commutation Value
else
OVDCON = StateLoTableCW[HallValue];
_T1E =1;
T1CONDIts.TON = 1;
T3CONDIts.TON = 1;
}
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void InitVar()
{
Flags.Block = 0;
Flags.ADCEvent = 0;
Flags.Reverse = 0;
Flags.Restart = 0;
counter = 0;
countersave[0] = O;
countersave[l] = 0;
DispCounter = 0;
counter2 = 0;
SpeedSet = ReadADC(8) + 30;
if(SpeedSet > SPEEDMAX) SpeedSet = SPEEDMAX;
else if(SpeedSet < SPEEDMIN) SpeedSet = SPEEDMIN;
}
void InitHall()
{
_PCFGO=1;
_PCFG1=1;
_PCFG2=1;
_TRISBO = 1;
_TRISB1 = 1;
_TRISB2 = 1;
_CNIF=0;
_CNIE=0;
HallvValue = 0;

}

I
void InitADC10(void)
{
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_PCFG8=0;

ADCSSL = 0;

ADCONL1 = 0x00EQ; /lsample time automatic
ADCON2 = 0x0000;

ADCONS3 = 0x0701; /[Tsam = 7Tad ,Tad = Tcy
IFSObits.ADIF = 0;

IECObits.ADIE = 0;

ADCON1bits.ADON = 1; //enable AD

IntMCPWM, intializes the PWM as follows:

1. FPWM = 19531 hz

2. Independant PWMs

3. Control outputs using OVDCON

4. Set Duty Cycle with the ADC value read from pot

5. Set ADC to be triggered by PWM special trigger

void InitMCPWM(void)

{
PTPER = 500; /I FCY/FPWM - 1 = 499
PWMCONL1 = 0x0777; /I enable PWM outputs
OVDCON = 0x0000; I/ allow control using OVD
PDC1 = 0; // init PWM 1, 2 and 3 to 0%
PDC2 = PDC1;
PDC3 = PDC1;
PWMCON2 = 0x0700; // 16 postscale values
PTCON = 0x8000; // start PWM

}

void InitCN(void)
{
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CNEN1 = 0x001c; /I Enable CN2, CN3 and CN4
_CNIF=0; I clear CNIF
_CNIE=0; // enable CN interrupt

}

void InitTMR1(void)

{
T1CON = 0x0030; // internal Tcy/256 clock
TMR1 = 0;
PR1 = 10000; //delay 0.5s
_T1F=0;
_T1IE = 0;

}

void InitTMR3(void)

{
T3CON = 0x0030; // internal Tcy/256 clock
TMR3 = 0;
PR3 =2000; //delay 0.1s
_T3IF=0;
_T3IE = 0;

}

void DelayNmSec(unsigned int N)

{
unsigned int j;
while(N--)
for(j=0;j < MILLISEC;j++);
}

unsigned int ReadADC(unsigned int channel)

{

if(channel > 0x000F) return(0);

ADCHS = channel,
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ADCON1bits.SAMP = 1;
while(lADCON1bits.DONE);
return(ADCBUFO);

}

It

11 VPCR, FH T 2 1 2 R S5 I A

void i2cint()
{
I2CSTAT = 0x00;
I2CCON = 0x8000; IME BEIPCR L I F I B SDA . SCLA | AL B Hh AT 15|
i
_I2CEN = 1;
I2CBRG = 181; I1%F20MHZ R, B E 1PCsi % £ 4 100kHz
_MI2CIE = 0; I FeYFNCH W
}
void i2cidle()
{
while(_ TRSTAT); A B REARAAL 0", BURIESE W
while(I2CCON && 0x001f); /I SDA. SCLEIM¥IaG L, JHE%
}

void i2ctrn(unsigned int subaddr, unsigned int datal, unsigned int data2)
{

_SEN=1; G e

while(!_MI2CIF);

_MI2CIF = 0;

I2CTRN = 0x70 ; I35 Dtk

while(!_MI2CIF);

_MI2CIF = 0;

I2CTRN = subaddr; IRAE -kl

while(!_MI2CIF);
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_MI2CIF = 0;
I2CTRN = datal,;
while(!_MI2CIF);
_MI2CIF = 0;
if(data2 != 0xff)
{
I2CTRN = data2;
while(!_MI2CIF);

_MI2CIF = 0;

_PEN=1;

while(!_MI2CIF);

_MI2CIF = 0;

It
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