/*******************************************************

This program was created by the CodeWizardAVR V3.31
Automatic Program Generator

© Copyright 1998-2017 Pavel Haiduc, HP InfoTech s.r.1.
http://www .hpinfotech.com

Project : Simulator Controler NexStar Basic
Version : 1.0

Date :10/1/2022

Author : Tristian Botez

Company : Home

Comments:

implementare minimala protocol NexStar

Chip type : ATmega328PB
Program type : Application

AVR Core Clock frequency: 4.000000 MHz
Memory model : Small

External RAM size :0

Data Stack size :512

*******************************************************/

#include <io.h>
//Declare your global variables here
bit cancel=0;

flash char locatie [10]={0x2E ,0x2E, 0x11, 0x30, 0x17,0x23,0x2D,0x30,0x23,0};

unsigned char viteza = 0, viteza dec =0, ;
unsigned long int pasigoto=0, pasi=0, pasigoto_dec=0, pasi_dec=0;

#define DATA_ REGISTER_EMPTY (1<<UDREO)
#define RX_COMPLETE (1<<RXC0)

#define FRAMING ERROR (1<<FE0)

#define PARITY ERROR (1<<UPEO)

#define DATA_ OVERRUN (1<<DORO0)

// USARTO Receiver buffer
#define RX BUFFER_SIZEO 64
char rx_bufferO[RX BUFFER SIZEO0];

#if RX BUFFER SIZE0 <= 256

volatile unsigned char rx_wr_index0=0,rx_rd_index0=0, rd index=0;
#else

volatile unsigned int rx_wr_index0=0,rx rd index0=0;

#endif

#if RX_ BUFFER_SIZE0 <256
volatile unsigned char rx_counter0=0;
#else

volatile unsigned int rx_counter0=0;
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#endif

// This flag is set on USARTO Receiver buffer overflow
bit rx_buffer overflow0;

/I USARTO Receiver interrupt service routine
interrupt [USARTO RXC] void usart0 rx_isr(void)
{
unsigned char status;
char data;
status=UCSROA;
data=UDRO);
if ((status & (FRAMING ERROR | PARITY ERROR | DATA OVERRUN))==0)
{
rx_bufferO[rx_wr index0++]=data;
#if RX BUFFER SIZE(Q == 256
// special case for receiver buffer size=256
if (++rx_counter0 == 0) rx_buffer overflow(0=1;
tHelse
if (rx_wr_index0 == RX BUFFER SIZEO) rx wr index0=0;
if (++rx_counter0 == RX BUFFER_SIZE0)
{
rx_counter0=0;
rx_buffer overflow0=1;
}
#endif
h
}

/I Get a character from the USARTO Receiver buffer
#define  ALTERNATE GETCHAR _

#pragma used+

char getchar(void)

{

char data;

while (rx_counter0==0);

data=rx_bufferO[rx rd index0++];

#if RX_BUFFER SIZEO !=256

if (rx_rd index0 == RX BUFFER SIZEO0) rx rd index0=0;
#endif

#asm("cli")

--rx_counter0;

#asm("sei"

return data;

}

#pragma used-

// Standard Input/Output functions
#include <stdio.h>

// Timer 0 overflow interrupt service routine
interrupt [TIMO_OVF] void timer0_ovf isr(void)
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{

// Place your code here - utilizat pt stabilirea vitezei de rotatiei pe DEC
// Reinitialize Timer 0 value
if (viteza_dec == 1)
{ TCNTO0=0xEO; // deplasare la tinta vit mare
pasi_dec ++;

if (pasigoto_dec == pasi_dec)
{ viteza dec =0;

pasi_dec=0;
pasigoto dec=0;
cancel=0;
}

h

else

TCNTO0=0x00;

H

// Timer1 overflow interrupt service routine
interrupt [TIM1_OVF] void timerl _ovf isr(void)
{

// Place your code here - - utilizat pt stabilirea vitezei de rotatiei pe RA
// Reinitialize Timer's 1 value

if (viteza==1)
{ TCNTI1H=0xE9; // valoare de exeplu pt sideral; real ea se stabileste functie de comanda motorului si raportul

monturii
TCNTI1L=0x21;
¥
if (viteza==10)
{ TCNTI1H=0xFE; // vit mare
TCNTI1L=0x20;

}

if ( pasigoto - pasi > 0 && viteza == 10 )
pasi = pasi +1; // numaram pasii

if (cancel) // daca primeste comanda de cancel GOTO atunci trece in sideral
pasi = pasigoto;

if (pasigoto == pasi && viteza == 10)
{ viteza=1;
pasi=0;
pasigoto=0;
cancel=0;

}
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void main(void)

{

// Declare your local variables here
bit dest hex=0;

char x=0;

unsigned int k=0;

char model [8]={0,0,0,0,0,0,0,0};

char Crt_hex [19]={0,0,0,0,0,0,0,0,'",',0,0,0,0,0,0,0,0,'%',0};

char R _dest_hex [8]={0,0,0,0,0,0,0,0};
char D _dest hex [8]={0,0,0,0,0,0,0,0};

char R crt_hex [8]={0,0,0,0,0,0,0,0};
char D _crt_hex [8]={0,0,0,0,0,0,0,0};

/I Crystal Oscillator division factor: 4

#pragma optsize-

CLKPR=(1<<CLKPCE);

CLKPR=(0<<CLKPCE) | (0<<CLKPS3) | (0<<CLKPS2) | (1<<CLKPSI) | (0<<CLKPSO0);
#ifdef OPTIMIZE SIZE

#pragma optsize+

#endif

// Input/Output Ports initialization

// Port B initialization

// Function: Bit7=0ut Bit6=0Out Bit5=0ut Bit4=0Out Bit3=0ut Bit2=0Out Bit1=0ut Bit0=Out

DDRB=(1<<DDB7) | (1<<DDB6) | (1<<DDBS5) | (1<<DDB4) | (1<<DDB3) | (1<<DDB?2) | (1<<DDBJ1) | (1<<DDB0);
// State: Bit7=0 Bit6=0 Bit5=0 Bit4=0 Bit3=0 Bit2=0 Bit1=0 Bit0=0

PORTB=(0<<PORTB7) | (0<<PORTB6) | (0<<PORTBS5) | (0<<PORTB4) | (0I<<PORTB3) | (0<<PORTB2) |
(0<<PORTBI) | (0<<PORTBO);

// Port C initialization

// Function: Bit6=In Bit5=0ut Bit4=0Out Bit3=0ut Bit2=0ut Bit1=Out Bit0=0Out

DDRC=(0<<DDC6) | (1<<DDC5) | (1<<DDC4) | (1<<DDC3) | (1<<DDC2) | (1<<DDC1) | (1<<DDCO0);

// State: Bit6=T Bit5=0 Bit4=0 Bit3=0 Bit2=0 Bit1=0 Bit0=0

PORTC=(0<<PORTC6) | (0<<PORTCS) | (0<<PORTC4) | (0<<PORTC3) | (0<<PORTC2) | (0<<PORTC1) |
(0<<PORTCO);

// Port D initialization

// Function: Bit7=0ut Bit6=0Out Bit5=0ut Bit4=0Out Bit3=0ut Bit2=In Bit1=0ut Bit0=In

DDRD=(1<<DDD7) | (1<<DDD6) | (1<<DDD5) | (1<<DDD#4) | (1<<DDD3) | (0<<DDD2) | (1<<DDD1) | (0<<DDDO0);
// State: Bit7=0 Bit6=0 Bit5=0 Bit4=0 Bit3=0 Bit2=P Bit1=0 Bit0=T

PORTD=(0<<PORTD?7) | (0<<PORTD®6) | (0<<PORTDS) | (0<<PORTD4) | (0<<PORTD3) | (1<<PORTD2) |
(0<<PORTDI1) | (0<<PORTDO);

// Port E initialization

// Function: Bit3=In Bit2=In Bit1=0Out Bit0=0Out
DDRE=(0<<DDE?3) | (0<<DDE2) | (1<<DDE1) | (1<<DDEO0);
// State: Bit3=P Bit2=P Bit1=0 Bit0=0
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PORTE=(1<<PORTE3) | (I<<PORTE2) | (0<<PORTE1) | (0<<PORTEO);

/I Timer/Counter 0 initialization

// Clock source: System Clock

// Clock value: 15.625 kHz

// Mode: Normal top=0xFF

/I OCOA output: Disconnected

// OCOB output: Disconnected

// Timer Period: 16 ms

TCCROA=(0<<COMOA1) | (0<<COMOADO) | (0<<COMOBI1) | (0<<COMOBO) | (0<<WGMO1) | (0<<WGMO00);
TCCROB=(0<<WGMO02) | (1<<CS02) | (0<<CS01) | (0<<CS00);
TCNTO0=0x06;

OCROA=0x00;

OCROB=0x00;

// Ensure that the Timer/Counter O is enabled
PRRO&= ~(1<<PRTIMO);

/I Timer/Counter 1 initialization

// Clock source: System Clock

// Clock value: 62.500 kHz

// Mode: Normal top=0xFFFF

/I OC1A output: Disconnected

// OC1B output: Disconnected

// Noise Canceler: Off

// Input Capture on Falling Edge

// Timer Period: 1.0256 s

// Timer1 Overflow Interrupt: On
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
/I Compare B Match Interrupt: Off
TCCR1A=(0<<COMI1A1) | (0<<COM1AD0) | (0<<COMI1BI1) | (0<<COM1BO0) | (0<<WGM11) | (0<<WGM10);
TCCR1B=(0<<ICNC1) | (0<<ICES1) | (0<<WGM13) | (0<<WGM12) | (0<<CS12) | (1<<CS11) | (1<<CS10);
TCNT1H=0x05;

TCNTI1L=0x9C;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCRI1BL=0x00;

// Ensure that the Timer/Counter 1 is enabled
PRRO&= ~(1<<PRTIM1);

/I Timer/Counter 2 initialization

// Clock source: System Clock

// Clock value: Timer2 Stopped

// Mode: Normal top=0xFF

/I OC2A output: Disconnected

// OC2B output: Disconnected

ASSR=(0<<EXCLK) | (0<<AS2);

TCCR2A=(0<<COM2A1) | (0<<COM2A0) | (0<<COM2B1) | (0<<COM2BO0) | (0<<WGM21) | (0<<WGM20);
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TCCR2B=(0<<WGM22) | (0<<CS22) | (0<<CS21) | (0<<CS20);
TCNT2=0x00;
OCR2A=0x00;
OCR2B=0x00;

// Ensure that the Timer/Counter 2 is disabled to preserve power
PRRO|= 1<<PRTIM2;

// Timer/Counter 3 initialization

/I Clock source: System Clock

/I Clock value: Timer3 Stopped

// Mode: Normal top=0xFFFF

// OC3A output: Disconnected

// OC3B output: Disconnected

// Noise Canceler: Off

// Input Capture on Falling Edge

// Timer3 Overflow Interrupt: Off
// Input Capture Interrupt: Off

/I Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
TCCR3A=(0<<COM3A1) | (0<<COM3AD0) | (0<<COM3B1) | (0<<COM3B0) | (0<<WGM31) | (0<<WGM30);
TCCR3B=(0<<ICNC3) | (0<<ICES3) | (0<<WGM33) | (0<<WGM32) | (0<<CS32) | (0<<CS31) | (0<<CS30);
TCNT3H=0x00;

TCNT3L=0x00;

ICR3H=0x00;

ICR3L=0x00;

OCR3AH=0x00;

OCR3AL=0x00;

OCR3BH=0x00;

OCR3BL=0x00;

// Timer/Counter 4 initialization

// Clock source: System Clock

// Clock value: Timer4 Stopped

// Mode: Normal top=0xFFFF

// OC4A output: Disconnected

// OC4B output: Disconnected

// Noise Canceler: Off

// Input Capture on Falling Edge

// Timer4 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
/I Compare B Match Interrupt: Off
TCCR4A=(0<<COM4A1) | (0<<COM4AD0) | (0<<COM4B1) | (0<<COM4B0) | (0<<WGM41) | (0<<WGM40);
TCCR4B=(0<<ICNC4) | (0<<ICES4) | (0<<WGM43) | (0<<WGM42) | (0<<CS42) | (0<<CS41) | (0<<CS40);
TCNT4H=0x00;

TCNT4L=0x00;

ICR4H=0x00;

ICR4L=0x00;

OCR4AH=0x00;

OCR4AL=0x00;

OCR4BH=0x00;

OCR4BL=0x00;
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// Timer/Counter 0 Interrupt(s) initialization
TIMSKO0=(0<<OCIEOB) | (0<<OCIE0A) | (1<<TOIE0);

// Timer/Counter 1 Interrupt(s) initialization
TIMSK1=(0<<ICIE1l) | (0<<OCIE1B) | (0<<OCIE1A) | (1<<TOIE1);

// Timer/Counter 2 Interrupt(s) initialization
TIMSK2=(0<<OCIE2B) | (0<<OCIE2A) | (0<<TOIE2);

// ' Timer/Counter 3 Interrupt(s) initialization
TIMSK3=(0<<ICIE3) | (0<<OCIE3B) | (0<<OCIE3A) | (0<<TOIE3);

// Timer/Counter 4 Interrupt(s) initialization
TIMSK4=(0<<ICIE4) | (0<<OCIE4B) | (0<<OCIE4A) | (0<<TOIE4);

// External Interrupt(s) initialization

// INTO: Off

// INT1: Off

// Interrupt on any change on pins PCINTO-7: Off

// Interrupt on any change on pins PCINT8-14: Off

// Interrupt on any change on pins PCINT16-23: Off

// Interrupt on any change on pins PCINT24-27: Off
EICRA=(0<<ISCI11) | (0<<ISC10) | (0<<ISCO01) | (0<<ISC00);
EIMSK=(0<<INT1) | (0<<INTO);

PCICR=(0<<PCIE3) | (0<<PCIE2) | (0<<PCIELl) | (0<<PCIE0);

// USART initialization

// Communication Parameters: 8 Data, 1 Stop, No Parity

/I USART Receiver: On

/I USART Transmitter: On

// USART Mode: Asynchronous

// USART Baud Rate: 9600

UCSROA=(0<<RXCO0) | (0<<TXCO0) | (0<<UDREDO) | (0<<FEO0) | (0<<DORO0) | (0<<UPEO0) | (0<<U2XO0) |
(0<<MPCMO);

UCSROB=(1<<RXCIEOQ) | (0<<TXCIEO0) | (0<<UDRIEO) | (1<<RXENO) | (1<<TXENO) | (0<<UCSZ02) | (0<<RXB80)
| (0<<TXB&0);

UCSROC=(0<<UMSELO1) | (0<<UMSELO00) | (0<<UPMO1) | (0<<UPMO00) | (0<<USBSO0) | (1<<UCSZO01) |
(1<<UCSZ00) | (0<<UCPOLO0);

UBRROH=0x00;

UBRROL=0x19;

// Ensure that the USARTO is enabled
PRRO&= ~(1<<PRUSARTO0);

// USARTT initialization

// USART1 disabled

UCSR1B=(0<<RXCIE1) | (0<<TXCIEI) | (0<<UDRIE1) | (0<<RXENT) | (0<<TXEN1) | (0<<UCSZ12) | (0<<RXB81)
| (0<<TXBS81);

// ' Ensure that the USART1 is disabled to preserve power
PRRO|= 1<<PRUSARTI;

/I Analog Comparator initialization
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/I Analog Comparator: Off

/I The Analog Comparator's positive input is

/I connected to the AINO pin

// ' The Analog Comparator's negative input is

// connected to the AIN1 pin

ACSR=(1<<ACD) | (0<<ACBQG) | (0<<ACO) | (0<<ACI) | (0<<ACIE) | (0<<ACIC) | (0<<ACIS1) | (0<<ACISO0);
ADCSRB=(0<<ACME);

// Digital input buffer on AINO: On

// Digital input buffer on AIN1: On

DIDR1=(0<<AINOD) | (0<<AIN1D);

// ADC initialization

// ADC disabled

ADCSRA=(0<<ADEN) | (0<<ADSC) | (0<<ADATE) | (0<<ADIF) | (0<<ADIE) | (0<<ADPS2) | (0<<ADPSI) |
(0<<ADPSO0);

// Ensure that the ADC is disabled to preserve power
PRRO|= 1<<PRADC;

// SPI initialization
// SPI disabled
SPCR=(0<<SPIE) | (0<<SPE) | (0<<DORD) | (0<<MSTR) | (0<<CPOL) | (0<<CPHA) | (0<<SPR1) | (0<<SPRO);

// Ensure that the SPI0 is disabled to preserve power
PRRO|= 1<<PRSPIO;

// TWI initialization
// TWI disabled
TWCR=(0<<TWEA) | (0<<TWSTA) | (0<<TWSTO) | (0<<TWEN) | (0<<TWIE);

// ' Ensure that the TWIO is disabled to preserve power
PRROJ]= 1<<PRTWIO;

// Globally enable interrupts
#asm("sei"

while (1)
if (dest_hex !=0)
{ //tratam RA
#asm("cli")
pasigoto = 500; // ca si exemplu e data o constanta in realitate ea se calculeza functie de comanda motorului si
raportul monturii
pasi=0;
viteza = 10;
#asm("sei")
for (k=0;k<8;k++) /I destinatia devine pozitie curenta
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{ R crt hex [k] =R _dest hex [k];
Crt_hex [k] =R _dest hex [k];
h

while (pasi != pasigoto)
if (rx_counter0 !=0 ) // vedem daca avem comenzi sosite pe seriala
switch (rx_bufferO[rd index])
{
case 'M': // cancel goto
printf ( "#");
cancel=1;
rx_counterQ =rx_counter(Q -1; // am citit un caracter
rd_index ++;
if (rd_index == RX BUFFER_SIZE0)
rd index =0 ;

break;

case 'L': // goto in progres ?
printf ( "1#");
rx_counterQ = rx_counter0 -1; // am citit un caracter
rd_index ++;
if (rd_index == RX BUFFER SIZEO0)
rd index =0 ;
break;

default: // daca nu recunoastem inceput de comanda resetam
rx_counter0=0;
rd_index =0 ;
rx_wr_index0 = 0;

}

// tratam DEC

#Hasm("cli")
pasigoto dec = 500;// constanta ca si exemplu in realitate ea se calculeaza dupa comanda motorului si
raportul monturii
pasi_dec=0;
viteza_dec=1;
#asm("sei"
for (k=0;k<8;k++)
{D crt hex [k] =D dest hex [k]; // destinatia devine pozitie curenta
Crt_hex [k+9] =D dest hex [k];
h

while ( pasi_dec != pasigoto_dec)
{if (rx_counter0 !=0)  // vedem daca avem comenzi sosite pe seriala
switch (rx_bufferO[rd index])

{

case 'M': // cancel goto
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printf ( "#");

cancel=1;

rx_counterQ = rx_counter( -1; // am citit un caracter
rd_index ++;

if (rd_index == RX BUFFER_SIZE0)

rd_index =0 ;

break;

case 'L': // goto in progres ?

printf ( "1#");

rx_counterQ) =rx_counter(Q -1; // am citit un caracter
rd_index ++;

if (rd_index == RX BUFFER_SIZE0)

rd index =0 ;
break;
default: // daca nu recunoastem inceput de comanda resetam
rx_counter0=0;
rd_index =0 ;
rx_wr_index0 = 0;
h
h
dest_hex =0;
putchar (‘#');
h
else

{if (rx_counter0 !=0)  // vedem daca avem comenzi sosite pe seriala ; rx_counterQ e actualizat de rutina
USART
{ switch (rx_bufferO[rd index])
{
case'e': // get precise RA/DEC

for (x=0;x<18;x++)

{ putchar (Crt_hex [x]);
for (k=0; k<400; k++);

}
rx_counter0Q = rx_counter0 -1; // am citit un caracter
rd_index++;
if (rd_index == RX BUFFER_SIZE0)
rd index =0;

break;

case 'K': // cmda echo
if (rx_counter0 > 1) // avem minim doua caractere ?

{

if (rd_index == (RX BUFFER_ SIZEO0-1)) // aflam caracterul 2
{ x =rx_bufter0[0];

file:///C/Users/Tristian/Documents/temp/Simulator%20NexStar%20Basic%20ATmega328PB.txt[10/1/2022 11:17:46 PM]



rd_index=1;
h
else
{ x =rx_bufferO[rd index +1];
rd_index = rd_index + 2;
h
printf ( "%c%c", x,'#" );
rx_counter0 = rx_counter0 -2;

}
break;

case't': // get traking mode
printf ( "2#");
rx_counter0 = rx_counter0 -1; // am citit un caracter
rd_index ++;
if (rd_index == RX BUFFER_SIZEO0)
rd_index =0 ;

break;

case 'L': // goto in progres ?
printf ( "0#");
rx_counterQ =rx_counter(Q -1; // am citit un caracter
rd_index ++;
if (rd_index == RX BUFFER_SIZEO0)
rd index =0 ;

break;

case 'r': // goto precis
if (rx_counter0 > 17 ) // avem minim 18 caractere ?
{ for (k=0 ;k < 8; k++)
{ rd index ++;
if (rd_index == RX BUFFER_SIZE0)
rd index =0 ;
R _dest hex [k] = rx_bufferO[rd index];

}

rd_index ++; // virgula

if (rd_index == RX BUFFER_SIZE0)
rd_index =0 ;

for (k=0 ;k < &; k++)
{ rd_index ++;
if (rd_index == RX BUFFER_SIZE0)

rd_index =0 ;

D dest_hex [k] =rx_bufferO[rd index];
}

rd_index ++;

if (rd_index == RX BUFFER_SIZE0)

rd_index =0 ;
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rx_counter0 =rx_counter( -18;

dest_hex=1;// semnalizam ca avem destinatii noi in hexa

§
break;

case's': /I sync precis
if (rx_counter0 > 17 ) // avem minim 18 caractere ?
{ for (k=0 ;k <8; k++)
{ rd index ++;
if (rd_index == RX BUFFER_SIZE0)
rd_index =0 ;
R crt_hex [k] = rx_bufferO[rd_index];
Crt_hex [k] =rx_bufferO[rd index];

H

rd_index ++ ; // virgula

if (rd_index == RX BUFFER SIZE0)
rd_index =0 ;

for (k=0 ;k <8; k++)
{ rd_index ++;
if (rd_index == RX BUFFER_SIZE0)
rd_index =0 ;
D crt _hex [k] =rx_bufferO[rd index];
Crt_hex [k+9] = rx_bufferO[rd index];

}
rd_index ++ ;
if (rd_index == RX BUFFER_SIZEO0)
rd_index =0 ;
rx_counterQ =rx_counter( -18;
h
printf ( "#");
break;
case']': // aligned ?

printf ( "1#");

rx_counter0Q = rx_counter0 -1; // am citit un caracter
rd_index ++ ;

if (rd_index == RX BUFFER_SIZE0)

rd_index =0 ;
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break;

case 'V': // version ?
printf ( "16#");
rx_counter0Q = rx_counter( -1; // am citit un caracter
rd_index ++;
if (rd_index == RX BUFFER SIZE0)

rd_index =0 ;
break;
case 'm': // model ?
printf ( "10#"); // model GT
rx_counter0 = rx_counter0 -1; // am citit un caracter
rd_index ++;
if (rd_index == RX_ BUFFER_SIZEO0)
rd index =0 ;
break;
case 'M': // cancel goto
printf ( "#");
// cancel=1;
rx_counter0Q = rx_counter0 -1; // am citit un caracter
rd_index ++;
if (rd_index == RX BUFFER_SIZE0)
rd index =0 ;
break;
case 'P': /I model extins

if (rx_counter0 >7) // avem minim 8 caractere ?
{ for (k=0 ;k <7; k++)
{ rd_index ++;
if (rd_index == RX BUFFER SIZEO0)
rd_index =0 ;
model [k] =rx_ bufferO[rd index];
}

rd_index ++;

if (rd_index == RX BUFFER_SIZE0)
rd index =0 ;

rx_counter0 = rx_counter0 -8;

putchar (model [2]);

printf ( "#");
h
break;
case 'w': // locatia ?
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printf (locatie, "%s"); // cluj

rx_counterQ = rx_counter( -1; // am citit un caracter
rd_index ++;

if (rd_index == RX BUFFER_SIZE0)

rd_index =0 ;

break;

default: // daca nu recunoastem inceput de comanda resetam
rx_counter0=0;
rd_index =0 ;
rx_wr_index0 = 0;
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