ANNEXURE III
Software Program for DSP

#ifndef DSP281x_GLOBALPROTOTYPES_H
#define DSP281x_GLOBALPROTOTYPES_H

#ifdef __ cplusplus
extern "C" {
#endif

#include "IQmathLib.h" i

{*---- shared global function prototypes */
extern void InitAdc(void); :
-extern void InitPeripherals(void);
extern void InitECan(void);
. extern void InitEv(void);
extern void InitGpio(void);
extern void InitMcbsp(void);
extern void InitPieCtrl{void);
extern void InitPieVectTable(void);
extern void Enablelnterrupts(void);
extern void InitSci(void),
extern void InitSpi(void);
extern void InitSysCtrl(void);
extern void InitXintf(void);
extern void InitXIntrupt(void);
extern void InitPH(Uint16 val);.
extern void InitPeripheralClocks(void);
extern void InitADCOffset(void);
extern void max_value(void);
extern void sector(void);
“extern _iq19 vr,vy,vb,VoltageR,VoltageY, VoltageB maxV;
extern Uint16 scounter,StartFlg;
extern int16 ADCOffset[3];
extern int16 max[3],min[3];

#include "DSP281x_Device.h" // DSP281x Headerfile Include File
finclude "DSP281x_Examples.h" // DSP281x Examples Include File

// Prototype statements for functions found within this file.
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/{ Global variables used in this example

il These are defined by the linker (see F2812.cmd)
extern Uintl6 RamfuncsloadStart;

extern Uint16 RamfuncsLoadEnd;

extern Uintl6 RamfuncsRunStart;

void main(void).

{

/nitGpio();
// Step 1. Initialize System Control:
// PLL, WatchDog, enable Peripheral Clocks
// This example function is found in the DSP281x_SysCrrl.c file.
InitSysCitrl();
// Step 2. Clear all interrupts and initialize PIE vector table:
// Disable CPU interrupts
DINT;

// Initialize PIE control registersto their default state.

/! The default state is all PIE interrupts disabled and flags

// are cleared.

/! This function is found in the DSP281x | PicCtri ¢ file.
InitPieCtri();

// Disable CPU interrupts and clear all CPU mtcrrupt flags:
IER = 0x0000;
IFR = 0x0000;

1'/ Initialize the PIF vector table with pointers to the shell Interrupt
/ Service Routines (ISR).

f/ This will populate the entire table, even if the mtenupl

// is not uséd in this example. This is useful for debug purposes.

// The shell ISR routines are found in DSP281x_Defaultisr.c.

// This function is found in DSP281x_PieVect.c.
InitPieVectTable();

// Tnterrupts that are used in this example are re-mapped to

// ISR functions found within this file.
EALLOW,; // This is needed to write to EALLOW protected registers
EDIS; // This is needed to disable write to EALLOW protected registers

// Step 3. Initalize GPIO:
InitGpio();
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// Step 4. nitialize all the Device Peripherals:
// This function is found in DEP281x_InitPeripherals.c
InitPeripherals();

// Step 5. User specific code, enable interrupts:
EALLOW, // This is needed 10 write 1o EALLOW protected registers
/iPieVectTable T2PINT = &eva_timer2_isr; ,
EDIS; // This is needed to disable write to EALLOW profected registers

// Copy time critical code and Flash setup code to RAM

// This includes the following functions: InitFlash{),

// The Ramfuncsl.oadStart, RamfuncsLoadEnd, and RamfoncsRunStart

// symbols are created by the linker. Refer to the F2812.cmd file. . '
MemCopy(&RamfuncsLoadStart, &RamfuncsLoadEnd, &RamfuncsRunStart);

/} Call Flash Initialization to setup flash waitstates
# This function must reside in RAM
~ InitFlash();

/1 Step 6. IDLE loop. Just sit and loop forever:

while(1)
{

SRRk ok ok ok ok ok sk Rk sk kbR R R Rk ook Rk R Rk Rk R R Rk RSk kKK K
Kook '

/! Enable Capture Interrupt

// Enable PIE group 3 interrupt 5 for CAP1
PieCtrlRegs. PIEIER3.all = M_INTS5;
. // Enable CPU INT3 for CAP1
IER |= M_INT3;

/**.**#5********************#*********************************************
*******/

// Enable global Interrupts and higher priority real-time debug events:

EINT; // Enable Global interrupt INTM
//ERTM; /I Enable Global realtime interrupt DBGM

while (StartFlig <= 4)
{ :
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InitADCOffset();

}
ReadADC();
max_value();
sector();
}
}
void InitADCOffset(void)
{ .

while(1)

{ .
if (StartFlg >= 3)

AdcRegs. ADCTRL2.bit.SOC_SEQI1 = I;
while (AdcRegs ADCASEQSR.bit.SEQ _CNTR ||
AdcRegs. ADCST.bit.SEQ1_BSY); //Wait for completion of conv seq
if((AdcRegs. ADCRESULTO >> 4) > max{0])
v max[0] = (AdcRegs. ADCRESULTO >> 4);
if((AdcRegs. ADCRESULTO >> 4) <min[0])
min[0] = (AdcRegs. ADCRESULTO >> 4);

if((AdcRegs. ADCRESULT1 >> 4) > max[1])
. max[1] = (AdcRegs. ADCRESULT1 >> 4);

if((AdcRegs. ADCRESULT1 >> 4) <min[1])
min{1] = (AdcRegs. ADCRESULT1 >> 4);

if((AdcRegs. ADCRESULT2 >> 4) > max[2])
max[2] = (AdcRegs. ADCRESULT2 >> 4);

if((AdcRegs. ADCRESULT?2 >> 4) <min{2])
min[2] = (AdcRegs. ADCRESULT2 >> 4);

}
if(StartFlg >=4)

break; -
}

for(scounter = 0; scounter < 3; scounter++)

{ A
ADCOffset[scounter] = ( { max[scounter] + min[scounter] ) >> 1 );//16
subtracted for offset comp
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{

) | /12116

scounter = 0

void Read ADC(void)

vr=/*_1Q19*/( (Achegs ADCRESULTO0 >> 4) - (ADCOffset[()]) );
vr = vr << 19;//_1Q19(vr);

vy = /* 1Q19*/{ (AdcRegs. ADCRESULT1 >> 4) - (ADCOffset[l]) );
vy = vy << 19;//_1Q19(vy);

vb=/* IQ19*/( (AdcRegs. ADCRESULT2 >> 4) - (ADCOffset[Z]) );
vb = vb << 19;//_1Q19(vb);

void max_value(void) -

VoltageR = vr;
VoltageY = vy;
VoltageB = vb;
VoltageR = IQ19abs(VoltageR),
VoltageY = IQ19abs(VoltageY);
VoltageB = 1Q19abs(VoltageB);

void sector(void)

if(VoltageR > VoltageY && VoltageR > VoltageB && vr > 0)
{

I sectorl 0:
}

else if(VoltageR > VoltageY && VoltageR > VoltageB && vr <0)
{

/ sectord();
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}

else if(VoltageY > VoltageB && VoltageY > VoltageR && vy > 0)

/1 sector3();
}

else if(VoltageY > VoltageB && VoltageY > VoltageR && vy <0)
{

/fsector6();
}

else if(VoltageB > VoltageR && VoltageB > VoltageY && vb > 0)
{

Ifsector5();

)

else if(VoltageB > VoltageR && VoltageB > VoltageY && vb < 0)
( ‘

{sector2();

// Initialize ADC Peripheral To default State

//nitAdc();
// To powerup the ADC the ADCENCLK bit should be set first to enable

/1 clocks, followed by powering up the bandgap and reference circuitry.

/1 After a Sms delay the rest of the ADC can be powered up. After ADC
// powerup, another20us delay is required before performing the first

/1 ADC conversion. Please note that for the delay function below to

// operate correctly the CPU_CLOCK_SPEED define statement in the

/1 DSP28_Examples.h file must contain the correct CPU clock period in
// nanoseconds. For example:

AdcRegs. ADCTRL3.bit. ADCBGRFDN = 0x3; // Power up

bandgap/reference circuitry

ADC

for(del = 0: el < 65000; del+)asm(" RPT #7 | NOP™);
//DELAY_US(ADC_usDELAY);

AdcRegs. ADCTRL3.bit. ADCPWDN = 1; /] Power up rest of ADC
= 0; del <2500; del++)asm(" RPT #7 || NOP");
//DELAY _US(ADC_usDELAY?2); // Delay after powering up AD
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AdcRegs. ADCTRL1.bit. ACQ_PS = ADC_SHCLK; // Sequential mode: Sample
rate = 1/[(2+ACQ_PS)Y*ADC clock in ns]
/ - =1/(3*40ns) =8.3MHz
// If Simultaneous mode enabled: Sample
rate = 1/[(3+ACQ_PS)*ADC clock in ns]
AdcRegs. ADCTRL3.bit ADCCLKPS = ADC_CKPS;
AdcRegs. ADCTRL3.bit. SMODE_SEL = 0; //Sequential sampling mode
AdcRegs. ADCTRLI.bit SEQ CASC=0;  //1 Cascaded mode
AdcRegs. ADCTRL1.bit.CONT RUN=1;  // Setup start/stop mode
AdcRegs. ADCTRL2.bit.SOC_SEQ1=0; //Clear pending SOC trigger

//AdcRegs. ADCTRLI1.bit.SEQ_OVRD =1;  // Enable Sequencer override feature
AdcRegs ADCCHSELSEQ1.all = 0x0210; /1 Initialize all ADC channel selects
//{AdcRegs. ADCCHSELSEQ?2 .all = 0x0BA98;//0x7654;//0x0BA98
/l AdcRegs. ADCCHSELSEQ3 .all = 0x0FEDC;//0x0BA9S;
l/IAdcRegs. ADCCHSELSEQ4.all = 0x0FEDC;
AdcRegs ADCMAXCONV.bit MAX. CONV1 = 0x02;//0x0F; // convert and store in
16 results registers
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