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#include <mega32.h>

#include <stdlib.h>

#include <delay.h>

#include <sleep.h>

#include <ds1621_36.h>

// --------- Date processing

#define    EPOCH_YR        1970

#define    SECS_DAY        86400UL  

#define    LEAPYEAR(year)    (!((year) % 4) && (((year) % 100) || !((year) % 400)))

#define    YEARSIZE(year)    (LEAPYEAR(year) ? 366 : 365)

long timeDAY(unsigned char tm_hour, unsigned char tm_minute, unsigned char tm_sec)

{

    return tm_sec + 60L * (tm_minute + 60L * tm_hour);

} 

unsigned char MONTHSIZE(unsigned char isleapyear, unsigned char month){

    if(month==2){

        return(28+isleapyear);

    }

    if (month>7){

        month--;

    }

    if (month%2==0){

        return(30);

    }

    return(31);

}

unsigned long int strtotime(unsigned int tm_year, unsigned char tm_mon, unsigned char tm_day, unsigned char tm_hour, unsigned char tm_minute, unsigned char tm_sec)

{

    unsigned long int res = 0; 

    unsigned char leapyear;

    tm_day--;

    tm_mon--;

    // day                  

    leapyear = LEAPYEAR(tm_year);  

    while (tm_year > EPOCH_YR) {

        tm_year--;

        res += YEARSIZE(tm_year);    

    }  

    while (tm_mon > 0) {

        res += MONTHSIZE(leapyear, tm_mon);        

        tm_mon--;

    }                                      

    res += tm_day;

    res *= SECS_DAY;

    // seconds

    res += (unsigned long int)tm_sec + 60 * ((unsigned long int)tm_minute + 60 * (unsigned long int)tm_hour);

    return res;

}

void timetostr(unsigned long int time, unsigned int *tm_year, unsigned char *tm_mon, unsigned char *tm_day, unsigned char *tm_hour, unsigned char *tm_min, unsigned char *tm_sec, unsigned char *tm_wday)

{

    unsigned long int dayclock;

    unsigned int dayno;

    unsigned char leapyear;

    register unsigned int atm_year;

    register unsigned char atm_mon;

    atm_year = EPOCH_YR;

    dayclock = time % SECS_DAY;

    dayno = time / SECS_DAY;


if (tm_sec) *tm_sec = (unsigned char)(dayclock % 60UL);


if (tm_min) *tm_min = (unsigned char)((dayclock % 3600UL) / 60);


if (tm_hour) *tm_hour = (unsigned char)(dayclock / 3600UL);


if (tm_wday) *tm_wday = (dayno + 4) % 7;
   


while (dayno >= YEARSIZE(atm_year)) {



dayno -= YEARSIZE(atm_year);



atm_year++;


}

    leapyear = LEAPYEAR(atm_year);


atm_mon = 1;                       


while (dayno >= MONTHSIZE(leapyear, atm_mon)) {



dayno -= MONTHSIZE(leapyear, atm_mon);



atm_mon++;


}                                                                

    if (tm_year) *tm_year = atm_year;

    if (tm_mon) *tm_mon = atm_mon;

    if (tm_day) *tm_day = dayno + 1;

}

// --------- Date processing - END

// --------- Autosync

#define AUTOSYNCMAXSTAT     (24*60*60)

typedef struct {

    unsigned char status;          // 0 - процесс не идёт, 1 - процесс идёт, 2 - идёт сохранение статистики
    unsigned long int stat_msectotal;

    unsigned long int stat_msec;

    unsigned long int stat_pulsestotal;

    unsigned long int correct_10msec;

    long int correct_delta;

} AUTOSYNC;

AUTOSYNC autosync;

eeprom unsigned long int autosync_msectotal_eep @ 4; 

eeprom unsigned long int autosync_pulsestotal_eep @ 8;

void load_autosync()

{

    unsigned long int autosync_pulsestotal_temp;

    unsigned long int autosync_msectotal_temp;

    unsigned long int autosync_correct_10msec_temp;

    long int autosync_correct_delta_temp;

    // Загрузка значений автокалибровки
    autosync_pulsestotal_temp = autosync_pulsestotal_eep;

    autosync_msectotal_temp = autosync_msectotal_eep;

    autosync_correct_10msec_temp = autosync_pulsestotal_temp * 100;

    autosync_correct_delta_temp = 10 * autosync_correct_10msec_temp - autosync_msectotal_temp; // -499..499

    while (autosync_correct_delta_temp > 499) {

        autosync_correct_delta_temp >>= 1;        

        autosync_correct_10msec_temp >>= 1;   

        #asm("wdr"); 

    }   

    while (autosync_correct_delta_temp < -499) {

        autosync_correct_delta_temp >>= 1;

        autosync_correct_delta_temp |= 0x80000000;                

        autosync_correct_10msec_temp >>= 1;    

        #asm("wdr"); 

    }      

    // Если явные глюки - то лучше поставить калибровку по нулям                           

    if (

        autosync_pulsestotal_temp == 0xFFFFFFFF || autosync_msectotal_temp == 0xFFFFFFFF || autosync_correct_10msec_temp < 100 * 60 ||

        (autosync_pulsestotal_temp + 10) < (autosync_msectotal_temp / 1000) ||   

        (autosync_pulsestotal_temp - 10) > (autosync_msectotal_temp / 1000)    

    ) {

        #asm("cli");

        autosync.correct_delta = 0;

        autosync.correct_10msec = 0xFFFFFFFF;

        #asm("sei");

    } else {

        #asm("cli");

        autosync.correct_delta = autosync_correct_delta_temp;

        autosync.correct_10msec = autosync_correct_10msec_temp;        

        #asm("sei");

    }

}

// Timer 0 output compare interrupt service routine. Autosync aysnchorous calibrating timer

interrupt [TIM0_COMP] void timer0_comp_isr(void)

{

    if (autosync.status == 1) {

        autosync.stat_msec += 10;  

    }                      

    ir.loopcounter += 0x0048;

}

// --------- Autosync - END

// --------- Timekeeper

#define UTCOffset (3 * 60 * 60)             // +3 часа
#define DaylightOffset (60 * 60)            // +1 час
#define DaylightSaving 1                    // использовать переход лето-зима

#define MAXSYNC 3

#define MAXFAIL (60*9)

typedef struct {

    long int msec;

    unsigned long int unixtime;

    unsigned char fl_timeupdate;

    unsigned char fl_dosync;

    unsigned char sync_counter;

    unsigned int fail_counter;

    long int msec_sync;

    unsigned long int unixtime_sync;

    unsigned char DDMMYYHHMMSSMMM_sync[16];

    unsigned char time1PPS;

    unsigned char time1Sync;

    unsigned char timeStatus;               // 0 - запуск, 1 - время шло, 2 - время точно синхронизировано
    unsigned char tm_sec_old;

} TIMEKEEPER;

TIMEKEEPER timekeeper = { 0, 0, 0, 0, 0, 0, 0, 0, {0}, 0, 0, 0, 0 };

// Timer1 output compare A interrupt service routine. Main timekeeper timer

interrupt [TIM1_COMPA] void timer1_compa_isr(void)

{

    timekeeper.msec += 10;           

    if (timekeeper.timeStatus == 1) {  // автономный ход
        static unsigned long int autosync_correct_thr = 0;

        static long int msec_correct_delta = 0;

        autosync_correct_thr++;

        if (autosync_correct_thr >= autosync.correct_10msec) {

            autosync_correct_thr = 0;

            msec_correct_delta = autosync.correct_delta; 

        }            

        if (msec_correct_delta) {

            long int tmp;  

            if ((tmp = timekeeper.msec + msec_correct_delta) > 0) {

                timekeeper.msec = tmp;

                msec_correct_delta = 0;        

            }    

        }

    }

    if (timekeeper.msec >= 1000) timekeeper.fl_timeupdate = 1;

    if (buttons.button2_drb) buttons.button2_drb--;

    if (buttons.button3_drb) buttons.button3_drb--;

    if (buttons.button4_drb) buttons.button4_drb--;

    if (buttons.button5_drb) buttons.button5_drb--;     

    if (sensors.movement_drb) sensors.movement_drb--;                   

}

// External Interrupt 2 service routine. 1PPS interrupt

interrupt [EXT_INT2] void ext_int2_isr(void)

{

    int frac;      

    // Пустить таймер с нуля       

    TCNT1H = 0x00;

    TCNT1L = 0x00;

    // Округлить к ближайшей секунде

    frac = timekeeper.msec % 1000;

    if (frac < 500) { 

        timekeeper.msec -= frac;         

        timekeeper.msec_sync -= frac;

    } else {

        frac = 1000 - frac;

        timekeeper.msec += frac;

        timekeeper.msec_sync += frac;

        timekeeper.fl_timeupdate = 1;        

    }

    // У нас есть точная синхронизация 1PPS

    timekeeper.time1PPS = 4;

    timekeeper.time1Sync = 4;

    // Авто калибровка    

    if (autosync.status == 0) {

        autosync.stat_msectotal = 0;

        autosync.stat_msec = 0;    

        autosync.stat_pulsestotal = 0;

        TCNT0 = 0;   

        TIFR |= 0x02;   // OCF0     

        autosync.status = 1;

        //TIMSK |= 0x02;

    } else if (autosync.status == 1) {

        if (autosync.stat_msec < 950 || autosync.stat_msec > 1050 || autosync.stat_pulsestotal > AUTOSYNCMAXSTAT) {  // Набор статистики не более суток
            autosync.status = 2;

        } else {

            autosync.stat_pulsestotal++;

            autosync.stat_msectotal += autosync.stat_msec;

            autosync.stat_msec = 0; 

        }

    }  

}

// --------- Timekeeper - END

// --------- GPS Receiver

#define FRAMING_ERROR           (1<<FE)

#define PARITY_ERROR            (1<<UPE)

#define DATA_OVERRUN            (1<<DOR)

#define DATA_REGISTER_EMPTY     (1<<UDRE)

#define RX_COMPLETE             (1<<RXC)

// Set SIRF 4800

flash unsigned char SIRF_INIT0[33] = "\r\n\r\n\r\n$PSRF100,0,4800,8,1,0*0F\r\n";

flash unsigned char SIRF_INIT0_len = 32;

// Set NMEA 57600

flash unsigned char SIRF_INIT1[32] = { 0xA0, 0xA2, 0x00, 0x18, 0x81, 0x02, 0x01, 0x01, 0x01, 0x01, 0x05, 0x01, 0x05, 0x01, 0x01, 0x01, 0x01, 0x01, 0x00, 0x01, 0x00, 0x01, 0x00, 0x01, 0x00, 0x01, 0xE1, 0x00, 0x01, 0x7C, 0xB0, 0xB3 };

flash unsigned char SIRF_INIT1_len = 32;

// Set message rate, Reset RTC

flash unsigned char SIRF_INIT2[163] = "\r\n\r\n\r\n$PSRF101,0,0,0,0,0,0,12,4*10\r\n$PSRF103,0,0,0,1*24\r\n$PSRF103,1,0,0,1*25\r\n$PSRF103,2,0,0,1*26\r\n$PSRF103,3,0,0,1*27\r\n$PSRF103,4,0,1,1*21\r\n$PSRF103,5,0,0,1*21\r\n";

flash unsigned char SIRF_INIT2_len = 162;

const unsigned char RMC_tpl[8] = "$GPRMC,";

typedef struct {

    unsigned char SIRF_STARTUP_pos;

    unsigned char RMC[128];

    unsigned char RMC_cs;

} RECEIVER;

RECEIVER receiver;

// USART Receiver interrupt service routine

interrupt [USART_RXC] void usart_rx_isr(void)

{

    char status,data;

    static unsigned char RMC_pos = 0;

    static long int msec_sync_temp;

    static unsigned long int unixtime_sync_temp;

    status = UCSRA;

    data = UDR;

    if ((status & (FRAMING_ERROR | PARITY_ERROR | DATA_OVERRUN)) == 0)

    {

        // RMC load

        if (RMC_pos == 0) {

            receiver.RMC_cs = 0;

            msec_sync_temp = timekeeper.msec;

            unixtime_sync_temp = timekeeper.unixtime;

        } else {

            receiver.RMC_cs ^= data;

        }

        if (RMC_pos > 6) {

            receiver.RMC[RMC_pos]=data; RMC_pos++;

            if (RMC_pos == 120) RMC_pos = 0;

            if (data == 13) {

                if (receiver.RMC[RMC_pos-4]=='*') {

                    // Check CS             

                    unsigned char cs_t, cs1, cs2;

                    cs1 = receiver.RMC[RMC_pos-3];

                    cs2 = receiver.RMC[RMC_pos-2];

                    receiver.RMC_cs ^= 13;

                    receiver.RMC_cs ^= '*';                 

                    receiver.RMC_cs ^= cs1;                 

                    receiver.RMC_cs ^= cs2;       

                    if (cs1 <= '9') cs_t = (cs1 - '0'); else cs_t = (cs1 + 10 - 'A');

                    cs_t <<= 4;                        

                    if (cs2 <= '9') cs_t += (cs2 - '0'); else cs_t += (cs2 + 10 - 'A');                        

                    if (receiver.RMC_cs == cs_t && (!timekeeper.fl_dosync)) {

                        // if previous sync fully passed

                        // $GPRMC,051444.479,A,4712.9455,N,03937.5654,E,0.00,0.00,141108,,,A*68

                        unsigned char date_start;

                        unsigned char commas;

                        date_start = 15;

                        for (commas = 1; commas <= 8; date_start++) {

                            if (receiver.RMC[date_start] == ',') {

                                commas++;

                            }

                            if (date_start > RMC_pos) break; 

                        }

                        // DDMMYY

                        timekeeper.DDMMYYHHMMSSMMM_sync[0] = receiver.RMC[date_start];                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[1] = receiver.RMC[date_start+1];                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[2] = receiver.RMC[date_start+2];                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[3] = receiver.RMC[date_start+3];                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[4] = receiver.RMC[date_start+4];                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[5] = receiver.RMC[date_start+5];

                        // HHMMSS

                        timekeeper.DDMMYYHHMMSSMMM_sync[6] = receiver.RMC[7];                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[7] = receiver.RMC[8];                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[8] = receiver.RMC[9];                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[9] = receiver.RMC[10];                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[10] = receiver.RMC[11];                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[11] = receiver.RMC[12];

                        // MMM                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[12] = receiver.RMC[14];                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[13] = receiver.RMC[15];                        

                        timekeeper.DDMMYYHHMMSSMMM_sync[14] = receiver.RMC[16];   

                        timekeeper.msec_sync = msec_sync_temp;

                        timekeeper.unixtime_sync = unixtime_sync_temp;

                        timekeeper.fl_dosync = 1;

                    }

                }

                RMC_pos = 0;                

            }

        } else {

            receiver.RMC[RMC_pos] = data;

            if (receiver.RMC[RMC_pos] == RMC_tpl[RMC_pos]) RMC_pos++; else RMC_pos = 0;        

        }

    };

}

void usart_send(flash unsigned char *SIRF_INIT, unsigned char SIRF_INIT_len)

{  

    unsigned char SIRF_INIT_pos = 0;

    while (SIRF_INIT_pos < SIRF_INIT_len) {

        while (!(UCSRA & (unsigned char)(1 << UDRE))) { 

            #asm("wdr"); 

        };

        UDR = SIRF_INIT[SIRF_INIT_pos++];

    }

}

// --------- GPS Receiver - END

// --------- Power management

#define PMAINPOWER   PINA.7 

unsigned char fl_power = 0;

void clear_display()

{

    hD1(0xFF, 0xFF);

    hD2(0xFF, 0xFF);

    hD3(0xFF, 0xFF);

    hD4(0xFF, 0xFF);

    hD5(0xFF, 0xFF);

    hD6(0xFF, 0xFF);

    hDiv1(0x00, 0xFF);

    hDiv2(0x00, 0xFF);

} 

void power_on()

{

    clear_display();   

    // Set defaults

    sensors.light = 0xFF;

    sensors.temperature = 666;

    sensors.movement_drb = 0xFF;

    sensors.movement = 0;

    output.brightness = 0xFF;  

    // Clear flags 

    #asm("cli");

    timekeeper.fl_dosync = 0;

    timekeeper.fl_timeupdate = 0;            

    #asm("sei");     

    timekeeper.sync_counter = MAXSYNC;  

    timekeeper.fail_counter = MAXFAIL;

    // Set display to clock

    output.display = 0;

    output.depoisonState = 0;

    menu.menuState = 0;

    // Авто калибровка не идёт.

    autosync.status = 0;  

    // ADC initialization

    // ADC Clock frequency: 57,600 kHz

    // ADC Voltage Reference: AVCC pin

    // Only the 8 most significant bits of

    // the AD conversion result are used

    ADMUX = 0b01100000 | 0b00000011;
// ADC3

    ADCSRA = 0b10000111; //0x87;

    // External Interrupt(s) initialization

    // INT0: On

    // INT0 Mode: Falling Edge

    // INT1: On

    // INT1 Mode: Any change

    // INT2: On

    // INT2 Mode: Falling Edge

    GIFR |= 0x60;

    GICR |= 0x20;    

    // Display phase management

    PORTB &= ~0b00001000;

    // Timer/Counter 2 initialization

    // Clock source: System Clock

    // Clock value: 921,600 kHz

    // Mode: Phase correct PWM top=FFh

    // OC2 output: Non-Inverted PWM

    PORTD &= ~0b10000000;

    TCNT2 = 0x00;

    OCR2 = 0x00;    

    TCCR2 = 0x62;

    // 2 Wire Bus initialization

    // Generate Acknowledge Pulse: Off

    // 2 Wire Bus Slave Address: 0h

    // General Call Recognition: Off

    // Bit Rate: 250.000Khz 

    TWSR = 0x00;

    TWBR = 0x00;

    TWAR = 0x00;

    TWCR = (1<<TWEN);

    // DS1621 Thermometer/Thermostat initialization

    // tlow: 50°C

    // thigh: 55°C

    // Tout polarity: 1

    ds1621_init(0,50,55,1);

    // SPI initialization

    // Clear the SPI interrupt flag

    #asm

        in   r30,spsr

        in   r30,spdr

    #endasm

    // Ports

    //DDRB |= 0b10110000;

    PORTA &= ~0b00000100;

    //DDRA |= 0b00000100;

    // SPI initialization

    // SPI Type: Master

    // SPI Clock Rate: 2*115,200 kHz

    // SPI Clock Phase: Cycle Half

    // SPI Clock Polarity: Low

    // SPI Data Order: MSB First

    SPCR = 0xD2;

    SPSR = 0x01;

    // Start shift update loop

    hShift_pos = 0;

    SPDR = 13;                

    // USART initialization

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

    // USART Receiver: On

    // USART Transmitter: On

    // USART Mode: Asynchronous

    // USART Baud Rate: 4800

    UCSRA = 0x00;

    UCSRB = 0x18;

    UCSRC = 0x86;

    UBRRH = 0x00;

    UBRRL = 0x5F;   

    receiver.SIRF_STARTUP_pos = 13;

    fl_power = 1;

}

void main(void)

{

    // --------- Init peripheral

    // Watchdog Timer initialization

    // Watchdog Timer Prescaler: OSC/2048k

    WDTCR = 0x0F;

    // Input/Output Ports initialization

    PORTA = 0x00;

    DDRA = 0x00;

    PORTB = 0x00;

    DDRB = 0x00;

    PORTC = 0x00;

    DDRC = 0x00;

    PORTD = 0x00;

    DDRD = 0x00;

    // Timer/Counter 0 initialization

    // Clock source: System Clock

    // Clock value: 7,200 kHz

    // Mode: CTC top=OCR0

    // OC0 output: Disconnected

    TCCR0 = 0x0D;

    TCNT0 = 0x00;

    OCR0 = 0x47;  // 0..71 (72 spots)

    // Timer/Counter 1 initialization

    // Clock source: System Clock

    // Clock value: 7,200 kHz

    // Mode: CTC top=OCR1A

    // OC1A output: Discon.

    // OC1B output: Discon.

    // Noise Canceler: Off

    // Input Capture on Falling Edge

    // Timer1 Overflow Interrupt: Off

    // Input Capture Interrupt: Off

    // Compare A Match Interrupt: On

    // Compare B Match Interrupt: Off

    TCCR1A = 0x00;

    TCCR1B = 0x0D;

    TCNT1H = 0x00;

    TCNT1L = 0x00;

    ICR1H = 0x00;

    ICR1L = 0x00;

    OCR1AH = 0x00;

    OCR1AL = 0x47;

    OCR1BH = 0x00;

    OCR1BL = 0x00;

    // Timer/Counter 2 initialization

    // Clock source: System Clock

    // Clock value: Timer2 Stopped

    // Mode: Normal top=FFh

    // OC2 output: Disconnected

    ASSR = 0x00;

    OCR2 = 0x00;

    TCCR2 = 0x00;

    TCNT2 = 0x00;

    // External Interrupt(s) initialization

    // INT0: Off

    // INT1: Off

    // INT2: Off

    MCUCR = 0x00;

    MCUCSR = 0x00;

    // Timer(s)/Counter(s) Interrupt(s) initialization

    TIMSK = 0x10; // Main timekeeper

    // Analog Comparator initialization

    // Analog Comparator: Off

    // Analog Comparator Input Capture by Timer/Counter 1: Off

    ACSR = 0x80;

    SFIOR = 0x00;

    // --------- Init peripheral - END

    // --------- Initial values    

    clear_display();

    autosync.status = 0;

    load_autosync();

    TIMSK |= 0x02; // Async calibrate timer

    // Кнопки не нажаты

    PORTC |= 0b00111100;    

    // Movement sensor power control

    PORTA &= ~0b0000001;

    DDRA |= 0b0000001;

    // Display phase management

    PORTB &= ~0b00001000;

    DDRB |= 0b00001000;

    // Piezo

    PORTD &= ~0b00110000;

    PORTD |= ~0b00100000;

    DDRD |= 0b00110000;

    // Timer/Counter 2 PWM Output initialization

    PORTD &= ~0b10000000;

    DDRD |= 0b10000000;

    // External Interrupt(s) initialization

    // INT0: On

    // INT0 Mode: Falling Edge

    // INT1: On

    // INT1 Mode: Any change

    // INT2: On

    // INT2 Mode: Falling Edge

    GIFR |= 0xE0;

    MCUCR = 0x06;

    MCUCSR = 0x00;

    GICR |= 0x80;    

    PORTD |= 0b00001100;

    PORTB |= 0b00000100;

    // SPI initialization Ports

    PORTB &= ~0b10110000;

    DDRB |= 0b10110000;

    PORTA &= ~0b00000100;

    DDRA |= 0b00000100;

    // --------- Initial values - END    

    // --------- Main loop    

    #asm("sei");

    while (1)

    {                      

        unsigned int tm_year, tm_msec;

        unsigned long int tm_unixtime;

        unsigned char tm_mon, tm_day, tm_wday, tm_hour, tm_min, tm_sec;

        long int tm_delta;        

        // Sleep and watchdog mode

        #asm("wdr"); 

        if (!fl_power) {

            sleep_enable();

            idle();

            sleep_disable();

        }

        // Check if sync is pending

        if (timekeeper.fl_dosync) {
            timekeeper.DDMMYYHHMMSSMMM_sync[15] = 0;

            tm_msec = atoi(&timekeeper.DDMMYYHHMMSSMMM_sync[12]); 

            timekeeper.DDMMYYHHMMSSMMM_sync[12] = 0;

            tm_sec = atoi(&timekeeper.DDMMYYHHMMSSMMM_sync[10]); 

            timekeeper.DDMMYYHHMMSSMMM_sync[10] = 0;

            tm_min = atoi(&timekeeper.DDMMYYHHMMSSMMM_sync[8]); 

            timekeeper.DDMMYYHHMMSSMMM_sync[8] = 0;

            tm_hour = atoi(&timekeeper.DDMMYYHHMMSSMMM_sync[6]); 

            timekeeper.DDMMYYHHMMSSMMM_sync[6] = 0;

            tm_year = atoi(&timekeeper.DDMMYYHHMMSSMMM_sync[4]) + 2000; 

            timekeeper.DDMMYYHHMMSSMMM_sync[4] = 0;

            tm_mon = atoi(&timekeeper.DDMMYYHHMMSSMMM_sync[2]); 

            timekeeper.DDMMYYHHMMSSMMM_sync[2] = 0;

            tm_day = atoi(timekeeper.DDMMYYHHMMSSMMM_sync);

            if (tm_year >= 2010) {

                tm_unixtime = strtotime(tm_year, tm_mon, tm_day, tm_hour, tm_min, tm_sec);

                tm_delta = 0;

                if (timekeeper.time1PPS) {

                    // don't touch msec < 1000 

                    timekeeper.msec_sync = 1000 * ((timekeeper.msec / 1000) - (timekeeper.msec_sync / 1000));

                } else {        

                    // full sync with msec

                    timekeeper.msec_sync = tm_msec - timekeeper.msec_sync;

                }

                // Check sync delta

                tm_delta = timekeeper.msec_sync;     

                if (tm_unixtime >= timekeeper.unixtime_sync) {

                    if (tm_unixtime - timekeeper.unixtime_sync > 5) tm_delta = 666; else tm_delta += 1000 * (tm_unixtime - timekeeper.unixtime_sync);

                } else {

                    if (timekeeper.unixtime_sync - tm_unixtime > 5) tm_delta = 666; else tm_delta -= 1000 * (timekeeper.unixtime_sync - tm_unixtime); 

                }  

                if ( (tm_delta < 100 && tm_delta > -100) || timekeeper.sync_counter == 0) {

                    // Была синхронизация
                    timekeeper.timeStatus = 2;

                    timekeeper.time1Sync = 4;

                    if (tm_delta >= 0 && tm_delta < 100) {

                        timekeeper.msec_sync = tm_delta;

                    } else {

                        if (tm_unixtime >= timekeeper.unixtime_sync) {

                            timekeeper.unixtime_sync = tm_unixtime - timekeeper.unixtime_sync;

                            timekeeper.unixtime += timekeeper.unixtime_sync;                           

                        } else {

                           timekeeper. unixtime_sync = timekeeper.unixtime_sync - tm_unixtime;

                            timekeeper.unixtime -= timekeeper.unixtime_sync;                           

                        }  

                    }

                    #asm("cli");

                    timekeeper.msec += timekeeper.msec_sync;

                    #asm("sei");          

                    timekeeper.sync_counter = MAXSYNC;

                } else {

                    timekeeper.sync_counter--;

                }

                timekeeper.fail_counter = MAXFAIL;                              

            } else {

                if (timekeeper.fail_counter) {

                    timekeeper.fail_counter--;

                } else {

                    timekeeper.fail_counter = MAXFAIL;                   

                    // reset sirf

                    usart_send(&SIRF_INIT2[0], SIRF_INIT2_len);

                }

                if (timekeeper.timeStatus == 2) timekeeper.timeStatus = 1;

            }

            #asm("cli");

            timekeeper.fl_dosync = 0;

            #asm("sei");   

        } 

        if (timekeeper.fl_timeupdate) {

            // Firstly do msec counter process

            unsigned int passed = timekeeper.msec / 1000;

            unsigned int passedmsec = passed * 1000;

            unsigned long int delta;

            int timeDaylightSaving = 0; 

            // Disable interrupts & do shit with msec counter

            #asm("cli");

            timekeeper.fl_timeupdate = 0;

            timekeeper.msec -= passedmsec;                                

            timekeeper.msec_sync -= passedmsec;                                

            #asm("sei");   

            // It may have passed some seconds

            timekeeper.unixtime += passed;

            // calculate offset 

            timetostr(timekeeper.unixtime, 0, &tm_mon, &tm_day, 0, 0, 0, &tm_wday);

            delta = 0;

            if (DaylightSaving) {

                // Посчитаем, летнее ли время??

    

    if (tm_mon>3 && tm_mon<10) { 

    


    // between Mart(3) && October(10) - SUMMER MODE

                    timeDaylightSaving = DaylightOffset;

                } else if (tm_mon == 3) { 

    


    // greater than last Sunday?

    


    if (tm_day >= (31 - (((31-tm_day) + tm_wday) % 7))) timeDaylightSaving = DaylightOffset;

                } else if (tm_mon == 10) {

            

// lower than last Sunday?

            

if (tm_day < (31 - (((31-tm_day) + tm_wday) % 7))) timeDaylightSaving = DaylightOffset;

                }                

                delta += timeDaylightSaving;

            }

            // Учтём смещение от UTC.

            delta += UTCOffset;

            // Calculate local time

            timetostr(timekeeper.unixtime + delta, &tm_year, &tm_mon, &tm_day, &tm_hour, &tm_min, &tm_sec, 0);

            // Second change handlers

            if (tm_sec != timekeeper.tm_sec_old) {

                if (settings.tickSetting == 1) {

                    if (sensors.light < 64) {  

                        tick_start(1, tm_sec);

                    } else if (sensors.light > 192) {

                        tick_start(3, tm_sec);

                    } else {                

                        tick_start(2, tm_sec);

                    }

                } else if (settings.tickSetting == 3) {

                    tick_start(settings.tickVolume, tm_sec);

                }                

            }

            // Output to display

            if (fl_power) {

                if ( (timekeeper.unixtime > output.depoisonLast + DEPOISONINTERVAL || output.depoisonLast == 0) && output.depoisonState == 0 && alarms.alarmState == 0) {

                    movement_sensor_on(); 

                    output.depoisonState = DEPOISONCYCLES;

                }

                if (output.depoisonState) {  

                    unsigned char x1 = output.depoisonState % 10;

                    unsigned char x2 = output.depoisonState & 0b00000111;

                    hD1(x1, 0xFF);

                    hD2(x1, 0xFF);

                    hD3(x1, 0xFF);

                    hD4(x1, 0xFF);

                    hD5(x1, 0xFF);

                    hD6(x1, 0xFF);

                    hDiv1(x2, 0xFF);

                    hDiv2(x2, 0xFF);      

                    output.depoisonState--;

                    if (output.depoisonState == 0) {

                        movement_sensor_off();

                        output.depoisonLast = timekeeper.unixtime;

                    }  

                } 

                if (output.depoisonState == 0) {

                    if (output.display == 0) {    

                        if (timekeeper.timeStatus == 0) {

                                hD1(0xFF, 0xFF);

                                hD2(0xFF, 0xFF);

                                hD3(0xFF, 0xFF);

                                hD4(0xFF, 0xFF);

                                hD5(0xFF, 0xFF);

                                hD6(0xFF, 0xFF);

                        } else {            

                                hD1(tm_hour / 10, 0xFF);

                                hD2(tm_hour % 10, 0xFF);

                                // Minute

                                hD3(tm_min / 10, 0xFF);

                                hD4(tm_min % 10, 0xFF);

                                // Second

                                hD5(tm_sec / 10, 0xFF);

                                hD6(tm_sec % 10, 0xFF);

                        }

                        if (tm_sec != timekeeper.tm_sec_old) {

                            switch (timekeeper.timeStatus) {

                                case 0: case 1:  

                                    hDiv1(1, 0xFF);

                                    hDiv2(1, 0xFF);

                                    delay_ms(30);

                                    #asm("wdr");    

                                    hDiv1(0, 0xFF);

                                    hDiv2(0, 0xFF);

                                    delay_ms(30);

                                    #asm("wdr");    

                                    hDiv1(1, 0xFF);

                                    hDiv2(1, 0xFF);

                                    delay_ms(30);

                                    #asm("wdr");    

                                    hDiv1(0, 0xFF);

                                    hDiv2(0, 0xFF);

                                break;

                                case 2:   

                                    if (timekeeper.time1PPS) {

                                        hDiv1(tm_sec & 1, 0xFF);

                                        hDiv2(tm_sec & 1, 0xFF);

                                    } else {

                                        hDiv1(1, 0xFF);

                                        hDiv2(1, 0xFF);

                                        delay_ms(30);

                                        #asm("wdr");

                                        hDiv1(0, 0xFF);

                                        hDiv2(0, 0xFF);

                                    }

                                break;

                            }

                        }      

                    } else if (output.display & 0b00000011) {

                        int xx = sensors.temperature; 

                        if (xx >= 0) hDiv1(2, 0xFF); else hDiv1(4, 0xFF);                   

                        hDiv2(0, 0xFF);

                        hD1(0xFF, 0xFF);

                        hD2(0xFF, 0xFF);

                        hD3(xx / 100, 0xFF); xx = xx % 100;

                        hD4(xx / 10, 0xFF); xx = xx % 10;

                        hD5(xx, 0xFF);

                        hD6(0xFF, 0xFF);   

                        output.display &= ~0b00000001;

                    }

                }

            }         

            // SIRF Startup queue?

            if (fl_power && receiver.SIRF_STARTUP_pos && timekeeper.tm_sec_old != tm_sec) 

            {          

                receiver.SIRF_STARTUP_pos--;       

                if (receiver.SIRF_STARTUP_pos == 10) {//                delay_ms(2500>>2);

                    // switch to SIRF@4800 

                    usart_send(&SIRF_INIT0[0], SIRF_INIT0_len);              

                }

                if (receiver.SIRF_STARTUP_pos == 7) {//              delay_ms(2500>>2);

                    // Switch to NMEA@57600    

                    usart_send(&SIRF_INIT1[0], SIRF_INIT1_len);

                }

                if (receiver.SIRF_STARTUP_pos == 5) {              //delay_ms(1000>>2);

                    // USART Baud Rate: 57600

                    UBRRH=0x00;

                    UBRRL=0x07;

                }                         

                if (receiver.SIRF_STARTUP_pos == 3) {       //delay_ms(1500>>2);

                    // Reset RTC, Set message rate NMEA@57600                   

                    usart_send(&SIRF_INIT2[0], SIRF_INIT2_len);

                }

                if (receiver.SIRF_STARTUP_pos == 1) {       //delay_ms(1500>>2);

                    UCSRB = 0x98;   // enable RX interrupt

                }            

            }                

            if (timekeeper.tm_sec_old != tm_sec) sensors.temperature = ds1621_temperature_10(0);

            // Second change handlers finished

            timekeeper.tm_sec_old = tm_sec;             

            // Idle every second

            if (timekeeper.time1PPS) timekeeper.time1PPS--;

            if (timekeeper.time1Sync) timekeeper.time1Sync--;

            // Вероятный переход в режим автономного хода

            if (!timekeeper.time1Sync && timekeeper.timeStatus == 2) timekeeper.timeStatus = 1;

            // Авто калибровка запись в eeprom 

            if (autosync.status == 2 || (autosync.status && !timekeeper.time1PPS)) {

                #asm("cli");

                autosync.status = 2;

                #asm("sei");     

                //TIMSK &= ~0x02;

                if (autosync_pulsestotal_eep == 0xFFFFFFFF || autosync_msectotal_eep == 0xFFFFFFFF || autosync.stat_pulsestotal > autosync_pulsestotal_eep || autosync.stat_pulsestotal >= AUTOSYNCMAXSTAT) {

                    autosync_msectotal_eep = autosync.stat_msectotal; 

                    autosync_pulsestotal_eep = autosync.stat_pulsestotal;

                } 

                #asm("cli");

                autosync.status = 0;

                #asm("sei"); 

                // Загрузить новые калибровочные значения

                load_autosync();

            }

        }

        // Check if main power is went away

        if (fl_power && (PMAINPOWER == 0)) { // Power off.


        power_off();

        }

        // Check if main power is on

        if (!fl_power && (PMAINPOWER == 1)) { // Power on.


        power_on();

        }    

    // --------- Main loop - END

}
