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

*  Filename:    CDI-2012_F683_v0.99b8.c                                 *

*  Version:     0.99 beta 8                                             *

*  Date:        10/1/2012                                               *

*  Author:      Jake Stewart  (jakestew@mail.com)                       *

*  Credits:     John (gr8flyer55), Nyemi, jpanhalt, lovefool, COM,      *

*               Gompy, Adrian, Bluejets                                 *

*  Copyright:   2012 Jake Stewart                                       *

*  Website:     http://www.electrofunnel.com/CDI-2012/index.htm         *

*************************************************************************

*  License:  This code is free for personal and limited commercial use. *

*  You may use and modify it as you see fit as long as you do not sell  *

*  the code or any derivative work or any product containing the above  *

*  without written permission. Contact me for affordable licensing.     *

*************************************************************************

*  Processor:   PIC12F683                                               *

*  Compiler:    MPLAB XC8 v1.10                                         *

*  Extra files: Standard libraries only.                                *

*************************************************************************

*  Description:    CDI ignition control program                         *

*      Timer1 is used to time the revolutions. Time base is the internal*

*  RC oscillator (8MHz). Timer1 compare mode is used to time the spark  *

*  delay. Delay is loaded from the AdvanceTable1[] table. Rev times     *

*  larger than the table are calculated on the fly.                     *

*************************************************************************

*  Pin assignments:                                                     *

*    Pin 7 (GP0) = Output for LED/tachometer, active high               *

*    Pin 6 (GP1) = Output to HV spark circuit, active low               *

*    Pin 5 (GP2) = Sensor input, active high, interrupt on rising edge  *

*    Pin 4 (GP3) = Tied low                                             *

*    Pin 3 (GP4) = Kill Switch (ground to kill output)                  *

*    Pin 2 (GP5) = Table Switch (ground for Table2)                     *

*************************************************************************

*  Interrupts:                                                          *

*    GP2    - Triggered by sensor input rising edge (active high)       *

*    TMR1   - Timer1, every 65.5 ms (if not cleared)                    *

*    CCP1IF - Timer1 period register (TMR1 matches delay time)          *

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

#include <stdio.h>   // Standard IO include

#include <stdlib.h>  // Standard library include

#include <xc.h>      // Auto include device specific headers and libraries

#include <stdint.h>  // Defines C99 standard data types like uint8_t, uint16_t

#include <stdbool.h> // For true/false definition

#define _XTAL_FREQ 8000000   // Oscillator/crystal Speed = 4mhz

#define ICLK (_XTAL_FREQ/4)  // Instruction clock = XTAL divided by four

/* Device Config Register: CONFIG1 (see pic12f683.h)

 * IO on OSC pins,Watchdog Off,PowerUp Timer On,IO on MCLR,Code Protect Off,Data Protect Off,

 * Brown-out Reset Off,Clock Switch Off,Fail-Safe Clock Monitor Off */

__CONFIG(FOSC_INTOSCIO & WDTE_OFF & PWRTE_ON & MCLRE_OFF & CP_OFF & CPD_OFF & BOREN_OFF & IESO_OFF & FCMEN_OFF);

// CONFIG Register = 0b 000011000100 = 0x30C4

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

*  Extra Settings:     (adjust with care)                               *

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

#define Trigger_Pulse_Time 300 // On time, in uS, that output is kept on (2 is the minimum IME)

/***** Ignition Advance Table (256 point, 16-bit table) *****/

static const uint16_t AdvanceTable1[256] = //@ 0x03F0 =  // 0x03F0

{  /*****  PASTE TABLE DATA ON THE LINE BELOW  *****/

6076,34,27,35156,3,1,102,1,40,0,0,0,0,0,0,299,322,346,369,392,416,439,462,486,509,532,556,579,602,626,649,672,696,719,742,766,789,812,836,859,882,906,929,952,976,999,1022,1046,1069,1092,1116,1139,1162,1186,1209,1232,1256,1279,1302,1326,1349,1372,1396,1419,1442,1466,1489,1512,1536,1559,1582,1606,1629,1652,1676,1699,1722,1746,1769,1792,1816,1839,1862,1886,1909,1932,1956,1979,2002,2026,2049,2072,2096,2119,2142,2166,2189,2212,2236,2259,2282,2306,2329,2352,2376,2399,2422,2446,2469,2492,2516,2539,2562,2586,2609,2632,2656,2679,2702,2726,2749,2772,2796,2819,2842,2866,2889,2912,2936,2959,2982,3006,3029,3052,3076,3099,3122,3146,3169,3192,3216,3239,3262,3286,3309,3332,3356,3379,3402,3426,3449,3472,3496,3519,3542,3566,3589,3612,3636,3659,3682,3706,3729,3752,3776,3799,3822,3846,3869,3892,3916,3939,3962,3986,4009,4032,4056,4079,4102,4126,4149,4172,4196,4219,4242,4266,4289,4312,4336,4359,4382,4406,4429,4452,4476,4499,4522,4546,4569,4592,4616,4639,4662,4686,4709,4732,4756,4779,4802,4826,4849,4872,4896,4919,4942,4966,4989,5012,5036,5059,5082,5106,5129,5152,5176,5199,5222,5246,5269,5292,5316,5339,5362,5386,5409,5437,5467,5498,5528,5559,5589,5619,5650,5680,5711,5741,5772,5802,5833,5863,5893,5924,5954,5985,6015,6046

}; /*****  PASTE TABLE DATA ON THE LINE ABOVE  *****/

/***** Ignition Advance Table 2 (256 point, 16-bit table) *****/

static const uint16_t AdvanceTable2[256] = //@ 0x05F0 =  // 0x05F0

{  /*****  PASTE TABLE DATA ON THE LINE BELOW  *****/

5320,34,27,14063,3,1,102,1,40,0,0,0,0,0,0,246,265,285,305,325,345,364,384,404,424,443,463,483,503,523,542,562,582,602,621,641,661,681,701,720,740,760,780,799,819,839,859,879,898,918,938,958,977,997,1017,1037,1057,1076,1096,1116,1136,1155,1175,1195,1215,1235,1254,1274,1294,1314,1333,1353,1373,1393,1413,1432,1452,1472,1492,1511,1531,1551,1571,1591,1610,1630,1650,1670,1689,1709,1729,1749,1769,1788,1808,1828,1848,1867,1887,1907,1927,1947,1966,1986,2006,2026,2045,2065,2085,2105,2125,2144,2164,2184,2204,2223,2243,2263,2283,2303,2322,2342,2362,2382,2401,2421,2441,2461,2481,2500,2520,2540,2560,2579,2599,2619,2639,2659,2678,2698,2718,2738,2757,2777,2797,2817,2837,2856,2876,2896,2916,2935,2955,2975,2995,3015,3034,3054,3074,3094,3113,3133,3153,3173,3193,3212,3232,3252,3272,3291,3311,3331,3351,3371,3390,3410,3430,3450,3469,3489,3509,3529,3549,3568,3588,3608,3628,3647,3667,3687,3707,3727,3746,3766,3786,3806,3825,3845,3865,3885,3905,3924,3944,3964,3984,4003,4023,4043,4063,4083,4102,4122,4142,4162,4181,4201,4221,4241,4261,4280,4300,4320,4340,4359,4379,4399,4419,4439,4458,4478,4498,4518,4537,4557,4577,4606,4640,4674,4708,4742,4776,4810,4844,4878,4912,4946,4980,5014,5048,5082,5116,5150,5184,5218,5252,5286

}; /*****  PASTE TABLE DATA ON THE LINE ABOVE  *****/

/***** End of User Settings *****/

/***** FUNCTION PROTOTYPES *****/

static void init(void);         // Processor Initialization

static void LoadSettings(void); // Loads user settings embedded in the tables

static void CheckPins(void);    // Check pins and debounce readings

/***** GLOBAL VARIABLES *****/

union {uint8_t ALL;struct{unsigned GP0:1;unsigned GP1:1;unsigned GP2:1;

    unsigned GP3:1;unsigned GP4:1;unsigned GP5:1;};} sGPIO;  // Shadow copy of GPIO

volatile uint8_t  SensorDigiDeg   = 0; // Sensor Digi-Degrees BTDC

volatile uint8_t  LowRPM_Delay   = 0; // Low RPM Advance Digi-Degrees (3 RPS - 916 RPM)

volatile uint16_t StartDelay      = 0; // uS delay for start spark(s)

volatile uint8_t  MSD_Start_Spark = 0; // Total number of sparks to fire on the first starting revolution

volatile uint8_t  MSD_Low_Spark   = 0; // Total number of sparks to fire when in LowRPM mode (120-915 RPM)

volatile uint8_t  Max_MSD_Rev     = 0; // Maximum RPM to use MSD at (value is in terms of CurrentRev + 1)

volatile uint8_t  MSD_Spark       = 0; // Total number of sparks per revolution when RPM is below Max_MSD_Rev

volatile uint8_t  MSD_Delay       = 0; // uS in between trigger pulses for MSD (minimum 63 IME)

volatile uint8_t  CurrentRev = 0; // Timer for current revolution

volatile uint8_t  LastRev = 0;    // Previous revolution time

volatile uint8_t  TMR1_Overflow = 0;  // Timer1 counter

volatile uint8_t  Engine_Running = 0; // Engine running?

volatile uint24_t LowCalc = 0;        // Used as a temp var for calculating

volatile uint8_t  Unhandled_Interrupt = 0;  // Should never have any of these!

volatile uint8_t  Spark_Fire = 0;  // Stores the sparks to fire

uint8_t KillSwitch = 0;  // Kill Switch Debounce Variable

uint8_t TableSwitch = 0; // Table Switch Debounce Variable

// uint8_t LEDmode = 0;     // Variable for LED output mode

uint8_t  i = 0;           // 8-bit counter variable

// uint16_t j = 0;           // 16-bit counter variable

const uint16_t *TablePointer = AdvanceTable1;

void main(void) {

    init();               // Call initialization function

    __delay_ms(500);      // Startup delay to let circuit stabilize and prevent false interrupts

    LoadSettings();       // Load table 1 user settings

    Spark_Fire = MSD_Start_Spark; // Prime the spark counter for first firing

    PIE1bits.TMR1IE = 1;  // Timer1 Interrupt Enable

    T1CONbits.TMR1ON = 1; // Start Timer1

    INTCONbits.GIE = 1;   // Global Interrupt Enable

    while(1){  // Main loop, Run this loop forever

        CheckPins();    // Check our TableSelect and KillSwitch pins

        __delay_ms(10); // Delay here so main loop runs at around 10-20 ms (100-50 times/sec)

    }

}

static void interrupt isr(void){  /* All in one IF block to avoid runtime errors */

#if 1  /* Determine which flag generated the interrupt and service it */

    if(PIR1bits.CCP1IF){  /***** TIMER1 COMPARE MATCH *****/

        for(;Spark_Fire != 0;--Spark_Fire){

            sGPIO.GP1 = 0;    // Turn on HV output by turning GP1 off

            sGPIO.GP0 = 1;    // Turn on LED/tach (GP0) bit in shadow

            GPIO = sGPIO.ALL; // Update GPIO

            __delay_us(Trigger_Pulse_Time);  // Load Trigger_Pulse_Time (uS)

            sGPIO.GP1 = 1;    // GP1 is normally on (on = off)

            sGPIO.GP0 = 0;    // Turn off LED/tach (GP0) bit in shadow

            GPIO = sGPIO.ALL; // Update GPIO

            if(Spark_Fire != 0){

                for(i=0; i < MSD_Delay; i++){ // Delay for MSD_Delay value

                    __delay_us(96);  // About 4 uS overhead per loop

                }

            }

        }

        LastRev = CurrentRev;  // Store previous rev speed value

        CCP1CONbits.CCP1M = 0; // Compare mode off, so we don't end up here again until the next spark

        PIR1bits.CCP1IF = 0;   // Clear interrupt flag

        INTCONbits.INTF = 0;  // Clear interrupt flag

        INTCONbits.INTE = 1;  // Enable interrupt GP2 sensor input

    }

    else if(INTCONbits.INTF){  /***** GP2 SENSOR INPUT *****/

        if(GPIObits.GP2 == 1){

            T1CONbits.TMR1ON = 0;       // Turn off Timer1

            INTCONbits.INTE = 0;  // Disable interrupt GP2 sensor input

            CurrentRev = TMR1H + (TMR1L >> 7); // 8 high bits of Timer1 + the highest low bit (rounding method)

            TMR1 = 0;                   // Reset Timer1

            CCP1CONbits.CCP1M = 0b1010; // Set Timer1 CCP compare mode

            CCPR1 = *(TablePointer + CurrentRev);  // Load delay table value

            if(CurrentRev > Max_MSD_Rev){Spark_Fire = MSD_Spark;} // Set the MSD sparks if revs are low enough

            else{Spark_Fire = 1;}

            if(TMR1_Overflow){  // If we overflowed we need to calc the delay time since it's not in the table

                LowCalc = CurrentRev + (TMR1_Overflow<<8);  // Figure out total elapsed time

                CCPR1 = LowCalc * LowRPM_Delay;  // Shift one more bit and multiply times our start advance setting

                TMR1_Overflow = 0;   // Reset TMR1 overflow counter

                Spark_Fire = MSD_Low_Spark;

                CurrentRev = 255;  // CurrentRev should be maxed instead of rolled over to a random number

                if(Engine_Running == 0){  // If our engine isn't running we won't have a valid rev time

                    CCPR1 = StartDelay;  // Use default starting figure

                    Spark_Fire = MSD_Start_Spark;

                    Engine_Running = 1;  // Hopefully engine fired or at least hits the sensor again at above 3 RPS

                }

            }

            T1CONbits.TMR1ON = 1; // Turn on Timer1

            PIR1bits.CCP1IF = 0;  // Clear compare interrupt flag

            PIE1bits.CCP1IE = 1;  // Enable compare interrupt

            INTCONbits.INTF = 0; // Clear GP2 Interrupt Flag

        }

        else {INTCONbits.INTF = 0;} // False interrupt, clear flag and continue

    }

    else if(PIR1bits.TMR1IF){  /***** TIMER1 OVERFLOW *****/

        CCP1CONbits.CCP1M = 0;   // Compare mode off

        if(TMR1_Overflow > 7){

            Engine_Running = 0;  // Engine is not running (under ~2 RPS / ~120 RPM)

        }

        else{

            TMR1_Overflow++;  // Increment overflow count (=uS*65536)

        }

        PIR1bits.TMR1IF = 0; // Clear interrupt flag

    }

    else {  /***** UNHANDLED INTERRUPT *****/

        if(Unhandled_Interrupt < 255){Unhandled_Interrupt++;}

    }

#endif

}

static void LoadSettings(void){  // Load user settings from current table

    SensorDigiDeg   = *(TablePointer + 1);

    LowRPM_Delay    = *(TablePointer + 2);

    StartDelay      = *(TablePointer + 3);

    MSD_Start_Spark = *(TablePointer + 4);

    MSD_Low_Spark   = *(TablePointer + 5);

    Max_MSD_Rev     = *(TablePointer + 6);

    MSD_Spark       = *(TablePointer + 7);

    MSD_Delay       = *(TablePointer + 8);

}

static void CheckPins(void){

    if(GPIObits.GP4 == 0){   // If kill switch is on (grounded)

        if(KillSwitch < 10){ // Less than debounce value

            KillSwitch++;    // Increment value

            if(KillSwitch == 10){   // Debounce value reached

                INTCONbits.GIE = 0; // Disable interrupts

                sGPIO.GP1 = 1;      // Make sure HV trigger is off (turn GP1 on)

                GPIO = sGPIO.ALL;   // Update GPIO

            }

        }

    }

    else if(KillSwitch > 0){ // Kill switch off (high)

        KillSwitch--;       // Decrease counter

        if(KillSwitch == 0){INTCONbits.GIE = 1;} // If debounced back to 0, enable interrupts

    }

     if(GPIObits.GP5 == 0){    // If Table switch is on (grounded)

        if(TableSwitch < 10){ // Less than max value

            TableSwitch++;    // So increment

            if(TableSwitch == 10){ // Debounce value reached

                TablePointer = AdvanceTable2; // Point pointer at table 2

                LoadSettings(); // Load the user settings from the currently selected table

            }

        }

    }

    else if(TableSwitch > 0){  // Table switch has been turned off

        TableSwitch--;         // Decrease the debounce value

        if(TableSwitch == 0){  // Table switch really is off

            TablePointer = AdvanceTable1; // Point TablePointer at table 1

            LoadSettings(); // Load the user settings from the currently selected table

        }

    }

}

static void init(void){

    OSCCONbits.IRCF = 0b111; // Internal osc = 8MHz

    OSCCONbits.SCS = 1;      // Use Internal osc

    __delay_ms(100);

    if(OSCCONbits.HTS == 0){__delay_ms(100);} // Wait for HF internal osc to become stable

    GPIO = 0;                // Clear GPIO Register

    CMCON0     = 0b00000111; // comparator config, disable

    ANSEL  = 0b00000000;     // Turn off all analog inputs

    /*******   GP 543210  *******/

    /*******  Pin 234567  *******/

    TRISIO    = 0b111100;    // 0/1=Output/Input, Pin 234567, Label (GP543210)

    WPU       = 0b110100;    // Internal pull-ups on GP5+4+2+0

    OPTION_REG = 0b01000000; // pullups on, rising edge, Tmr0

    PIE1   = 0b00100001;     // Peripheral Interrupt Enable. CCP1, TMR1 on.

    PIR1   = 0b000000;       // Peripheral Interrupt Request Register

    INTCON = 0b01010000;     // Disable interrupts, except GP2, -TMR0, peripheral

    sGPIO.ALL = 0b000000;    // Set initial pin states (all off) (Shadow write)

    sGPIO.GP1 = 1;           // GP1 should normally be on (on = off)

    GPIO = sGPIO.ALL;        // Shadow GPIO -> GPIO

    CCP1CON    = 0b00000000; // CCP off, special event mode = 1011 (resets Timer1)

    T1CON      = 0b00010100; // TMR1 Off, 1:2 prescaler

    TMR1 = 0;                //  Zero Timer1

}
