Perfect Game Baseball

Code Listing

Buzzers.h

#ifndef _buzzers_H_

#define _buzzers_H_

/** HARDWARE MAPPINGS **/

/*

A/D2 - Buzzer 1
 SWITCHED

A/D3 - Buzzer 2

*/

/** CONSTANTS **/

//#define BUZZER_PORTS_OUT 0x03  // 000000 11

/** PROTOTYPES **/

/*****

** Function: void InitBuzzers()

** Sets buzzer ports correctly. Not much here.

*****/

void InitBuzzers(void);

/*****

** Function: void Buzz1(unsigned int ms)

** Turns buzzer 1 on for specified ms (really 1.024ms).

*****/

void Buzz1(unsigned int ms);

/*****

** Function: void Buzz2(unsigned int ms)

** Turns buzzer 2 on for specified ms (really 1.024ms).

*****/

void Buzz2(unsigned int ms);

/*****

** Function: void Soundcheck(void)

** Plays ballgame on buzzer 1.

*****/

void SoundCheck(void);

#endif

Buzzers.c
#include <stdio.h>

#include <ME218_C32.h>

#include <timers12.h>

#include "Delay.h"

#include "Buzzers.h"

/** PROTOTYPES **/

/** PUBLIC FUNCTIONS **/

/*****

** Function: void InitBuzzers()

** Sets buzzer ports correctly.

*****/

void InitBuzzers(void)

{

    //DDRT |= BUZZER_PORTS_OUT; //000000 11 T0 and T1

    PTAD &= (BIT2LO & BIT3LO); //off to start

}

/*****

** Function: void Buzz1(unsigned int ms)

** Turns buzzer 1 on for specified ms (really 1.024ms).

*****/

void Buzz1(unsigned int ms)

{

    PTAD |= BIT2HI;

    delay(ms);

    PTAD &= BIT2LO;

}

/*****

** Function: void Buzz2(unsigned int ms)

** Turns buzzer 2 on for specified ms (really 1.024ms).

*****/

void Buzz2(unsigned int ms)

{

    PTAD |= BIT3HI;

    delay(ms);

    PTAD &= BIT3LO;

}

/*****

** Function: void Soundcheck(void)

** Plays ballgame on buzzer 1.

*****/

void Soundcheck(void)

{

    Buzz1(2000); //take

    delay(1000); 

    Buzz1(1000); //me

    delay(1000);

    Buzz1(1000); //out

    delay(1000);

    Buzz1(1000); //to

    delay(1000);

    Buzz1(1000); //the

    delay(1000);

    Buzz1(3000); //baaaaall

    delay(1000);

    Buzz1(3000); //gaaaaame

    delay(1000);

    Buzz1(2000); //take

    delay(1000); 

    Buzz1(1000); //me

    delay(1000);

    Buzz1(1000); //out

    delay(1000); 

    Buzz1(1000); //to

    delay(1000);

    Buzz1(1000); //the

    delay(1000);

    Buzz1(4000); //crowd

    delay(1000);

}
DataModel.h

#ifndef _datamodel_H_

#define _datamodel_H_

/** DATA MAPPINGS **/

/*

char Shift1

0 - Run1

1 - Run2

2 - Run3

3 - Run4

4 - Run5

5 - Out1

6 - Out2

7 - Out3

char Shift2

0 - Strike1

1 - Strike2

2 - Strike3

3 - 1B

4 - 2B

5 - 3B

6 - Free Play

7 - Game Over

*/

#define FOUL_BALL 1

#define NO_FOUL 0

/**

Function: void InitData(void)

Clears the two data bytes

**/

void InitData(void);

/**

Function: char GetShift1(void)

@returns a symbolic 8 bit number representing the data of shift register 1

**/

unsigned char GetShift1(void);

/**

Function: char GetShift2(void)

@returns a symbolic 8 bit number representing the data of shift register 1

**/

unsigned char GetShift2(void);

/**

Function: void SetShift1(char new_byte)

Sets the shift register 1 data model to byte inputed

**/

void SetShift1(unsigned char new_byte);

/**

Function: void SetShift2(char new_byte)

Sets the shift register 2 data model to byte inputed

**/

void SetShift2(unsigned char new_byte);

/**

Function: char IsGameOver()

@returns the gameover bit: 0 (false) means not game over

**/

unsigned char IsGameOver(void);

/**

Function: void SetGameOn(void)

To avoid confusion, there are separate game over and

game on functions.  This one turns the game on.

**/

void SetGameOn(void);

/**

Function: void SetGameOver(void)

To avoid confusion, there are separate game over and

game on functions.  This one makes game over.

**/

void SetGameOver(void);

/**

Function: char GetRunCount(void)

A useful function returns the number of runs scored so far.

**/

unsigned char GetRunCount(void);

/**

Function: char IsFreePlay(void)

@returns whether we're at free play: 0 (false) means no free play

**/

unsigned char IsFreePlay(void);

/**

Function: char GetOutCount(void)

A useful function returns the number of outs on the scoreboard.

**/

unsigned char GetOutCount(void);

/**

Function: char AddStrike(char is_foul)

Adds a strike to the data model taking into account foul logic

@returns whether we're at a strikout

**/

unsigned char AddStrike(unsigned char is_foul);

/**

Function: void AddOut(void)

Adds an out to data model

**/

void AddOut(void);

/**

Function: char CheckBases(void)

@returns the number of men on base

**/

unsigned char CheckBases(void);

/**

Function: char CheckCount(void)

@returns strike count

**/

unsigned char CheckCount(void);

/**

Function: void AddRun(void) 

Adds a run up to 5 runs.

**/

void AddRun(void);

/**

Function: void ClearBases(void) 

Clears the bases..

**/

void ClearBases(void);

/**

Function: void ClearStrikes(void)

Clears the strike count..

**/

void ClearStrikes(void);

/**

Function: void ClearRuns(void)

Clears the strike count..

**/

void ClearRuns(void);  

/**

Function: void ClearOuts(void)

Clears the strike count..

**/

void ClearOuts(void);

#endif

DataModel.c
#include <stdio.h>

#include <ME218_C32.h>

#include <timers12.h>

#include "DataModel.h"

#include "Speaker.h"

static unsigned char Shift1;

static unsigned char Shift2;

/**

Function: void InitData(void)

Clears the two data bytes

**/

void InitData(void) 

{

   Shift1 = 0x00;

   Shift2 = 0x80; //1000 0000 just game over is on

}

/**

Function: char GetShift1(void)

@returns a symbolic 8 bit number representing the data of shift register 1

**/

unsigned char GetShift1(void)

{

   return Shift1;

}

/**

Function: char GetShift2(void)

@returns a symbolic 8 bit number representing the data of shift register 1

**/

unsigned char GetShift2(void)

{

   return Shift2;

}

/**

Function: void SetShift1(char new_byte)

Sets the shift register 1 data model to byte inputed

**/

void SetShift1(unsigned char new_byte)

{

   Shift1 = new_byte;

}

/**

Function: void SetShift2(char new_byte)

Sets the shift register 2 data model to byte inputed

**/

void SetShift2(unsigned char new_byte)

{

   Shift2 = new_byte;

}

/**

Function: char IsGameOver()

@returns the gameover bit: 0 (false) means not game over

**/

unsigned char IsGameOver(void)

{

   return (Shift2 & BIT7HI);

}

/**

Function: void SetGameOn(void)

To avoid confusion, there are separate game over and

game on functions.  This one turns the game on.

**/

void SetGameOn(void)

{

    Shift2 &= BIT7LO; //set LO

}

/**

Function: void SetGameOver(void)

To avoid confusion, there are separate game over and

game on functions.  This one makes game over.

**/

void SetGameOver(void)

{

    Shift2 |= BIT7HI; //set gameover LED HI

}

/**

Function: char GetRunCount(void)

A useful function returns the number of runs scored so far.

**/

unsigned char GetRunCount(void) 

{

    if((Shift1 & BIT0HI) == 0) return 0;

    else if((Shift1 & BIT1HI) == 0) return 1;

    else if((Shift1 & BIT2HI) == 0) return 2;

    else if((Shift1 & BIT3HI) == 0) return 3;

    else if((Shift1 & BIT4HI) == 0) return 4;

    else return 5;

}

/**

Function: char IsFreePlay(void)

@returns whether we're at free play: 0 (false) means no free play

**/

unsigned char IsFreePlay(void)

{

    return (Shift2 & BIT6HI);

}

/**

Function: char GetOutCount(void)

A useful function returns the number of outs on the scoreboard.

**/

unsigned char GetOutCount(void) 

{

    if((Shift1 & BIT5HI) == 0) return 0;

    else if((Shift1 & BIT6HI) == 0) return 1;

    else if((Shift1 & BIT7HI) == 0) return 2;

    else return 3;

}

/**

Function: char AddStrike(char is_foul)

Adds a strike to the data model taking into account foul logic

@returns whether we're at a strikout

**/

unsigned char AddStrike(unsigned char is_foul) 

{

    unsigned char count = CheckCount();

    if(count == 2) 

    {

        printf("\r\n2 Strikes!\r\n");

        if(is_foul)

        {

            return 0; //do nothing, count stays at 2 strikes (FALSE)

        }

        else 

        {

            printf("\r\nStrikeout!\r\n");

            Strike();

            Strike();

            Strike();

            return 1; //return a strikeout (TRUE)

        }

    } else if (count == 1) {

      Shift2 = (Shift2 | BIT1HI); //steeerike 2

      Strike();

      Strike();

    }

    else {

      Shift2 = (Shift2 | BIT0HI); //steeeriiiike 1

      Strike();

    }

    return 0; //return no strike out    















      

}

/**

Function: void AddOut(void)

Adds an out to data model

**/

void AddOut(void)

{

    //don't handle game over- this is handled in the logic after AddOut is called

    if((Shift1 & BIT6HI)>0) Shift1 = (Shift1 | BIT7HI);

    else if ((Shift1 & BIT5HI)>0) {

      Shift1 = (Shift1 | BIT6HI);

      PeriodChangeLow();

      PeriodChangeHigh();

    }

    else {

      Shift1 = (Shift1 | BIT5HI);   

      PeriodChangeLow();

    }         

}

/**

Function: char CheckBases(void)

@returns the number of men on base

**/

unsigned char CheckBases(void)

{

    char num_runners = 0;

    if((Shift2 & BIT3HI)>0) num_runners++;

    if((Shift2 & BIT4HI)>0) num_runners++;

    if((Shift2 & BIT5HI)>0) num_runners++;

    return num_runners;

}

/**

Function: char CheckCount(void)

@returns strike count

**/

unsigned char CheckCount(void)

{

    if((Shift2 & BIT1HI)>0) return 2;

    if((Shift2 & BIT0HI)>0) return 1;

    else return 0;

}

/**

Function: void AddRun(void) 

Adds a run up to 5 runs.

**/

void AddRun(void) 

{

    unsigned char i, bit, run_count = GetRunCount();

    //run count between 0 and 4.  It could return 5, but then

    //the game is over so don't add any runs

    if(run_count == 5) return;

    bit = 1; //0000 0001

    for (i=0; i < run_count; i++) bit *= 2; //get correct bit HI

    Shift1 = (Shift1 | bit);

    PlayRunSound();

}

/**

Function: void ClearBases(void) 

Clears the bases..

**/

void ClearBases(void)

{

    Shift2 = (Shift2 & BIT3LO & BIT4LO & BIT5LO);

}

/**

Function: void ClearStrikes(void)

Clears the strike count..

**/

void ClearStrikes(void)  

{

    Shift2 = (Shift2 & BIT0LO & BIT1LO & BIT2LO);

}

/**

Function: void ClearRuns(void)

Clears the strike count..

**/

void ClearRuns(void)  

{

    Shift1 = (Shift1 & BIT0LO & BIT1LO & BIT2LO & BIT3LO & BIT4LO);

}

/**

Function: void ClearOuts(void)

Clears the strike count..

**/

void ClearOuts(void)  

{

    Shift1 = (Shift1 & BIT5LO & BIT6LO & BIT7LO);

}
Delay.h

#ifndef _delay_H_

#define _delay_H_

/**

Function: delay(unsigned int milliseconds)

This function pauses for 1.024 * milliseconds if timer set to 1 ms mode

**/

void delay(unsigned int milliseconds);

#endif

Delay.c

#include <stdio.h>

#include <ME218_C32.h>

#include <timers12.h>

#include "Delay.h"

/**

Function: delay(unsigned int milliseconds)

This function pauses for 1.024 * milliseconds if timer set to 1 ms mode

**/

void delay(unsigned int milliseconds)

{

  unsigned int time1, time2;

  time1 = TMRS12_GetTime();

    do{

      //*MR*

      //printf("Stuck here\n\r"); 

      time2 = TMRS12_GetTime();

    } while(time2<time1+milliseconds);

}

Main.h

#ifndef _main_H_

#define _main_H_

/** HARDWARE MAPPINGS **/

/** CONSTANTS **/

/** PROTOTYPES **/

/*****

** Function: void main(void)

** Runs the whole shebang.

*****/

void main(void);

#endif

Main.c

#include <stdio.h>

#include <ME218_C32.h>

#include <timers12.h>

#include "Main.h"

#include "Penny.h"

#include "Multiplexer.h"

#include "DataModel.h"

#include "ShiftRegister.h"

#include "Swag.h"

#include "Buzzers.h"

#include "Speaker.h"

#include "Motors.h"

#include "ADS12.H"

/** PROTOTYPES **/

static void Handle_Hit(unsigned char event);

static void Run_Startup(void);

static void CheckEndGame(void);

void RunTestingCode(void);

/** PUBLIC FUNCTIONS **/

/*****

** Function: void main(void)

** Runs the whole shebang.

*****/

void main(void) 

{

    unsigned char event;

    //unsigned int start_time, cur_time;

    //*MR*

    //printf("started\n\r");

    Run_Startup(); //make sure to initialize the timer

    //*MR*

    //printf("Initialized\n\r");

    //start_time = TMRS12_GetTime();

    //RunTestingCode();

    SetGameOn(); //DataModel

    UpdateShifter(); //ShiftRegister

    Anthem(ANTHEM_SLOW);

    while(1)

    {

        if(!IsFreePlay()) CollectPenny(); //Penny

        else TakeMeOutToTheBallGame();

        //*MR* 

        //printf("Got a penny\n\r");

        SetGameOn(); //DataModel

        UpdateShifter(); //ShiftRegister

        //TODO make it not go the first time

        Charge(); //play sound at start

        while(!IsGameOver()) //DataModel 

        {

            event = CheckPitch(); //Multiplexer

            //*MR*

            //printf("Pitch\n\r");

            if(event == ERROR) 

            {

                //handle pitch time-out error? lose penny

                continue; //for now just loop back around

            }

            Pitch(); //main

            event = CheckHit(); //Multiplexer

            if(event == ERROR)

            {

                //handle hit time-out error? error light?

                continue;

            } else Handle_Hit(event); //main controller logic.  update data, run display

        }

    }

}

/** PRIVATE FUNCTIONS **/

/*****

** Function: static void Run_Startup(void)

** Initializes all the C32 output pins through

** the modules' init functions.  Also initializes the

** TIMER.

*****/

static void Run_Startup(void)

{

    //*MR* Moved this to the top because some of the initialize functions need it

    TMRS12_Init(TMRS12_RATE_1MS);

    //*MR*

    //printf("Initialization started\n\r");

    InitPenny();

    //*MR*

    //printf("Penny Completed\n\r");

    InitMux();

    //*MR*

    //printf("Mux Completed\n\r");

    InitData();

    //*MR*

    //printf("Data Completed\n\r");

    InitShifter();

    //*MR*

    //printf("Shifter Completed\n\r");

    //Initialize AD port for motors, buzzers, and swag

    ADS12_Init("OOOOOOAA"); //error check with == ADS12_OK

    //*MR*

    //printf("A/D Completed\n\r");

    //InitBuzzers();

    //*MR*

    //printf("Buzzers Completed\n\r");

    InitMotors();

    //*MR*

    //printf("Motors Completed\n\r");

    InitSpeaker();

    //printf("Speaker Completed\n\r");

    InitSwag();

    //*MR*

    //printf("SWAG Completed\n\r");

}

/*****

** Function: static void Handle_Hit(char event)

** Handles the logic of a hit event.  Access the data model

** and updates the view/outputs

*****/

static void Handle_Hit(unsigned char event) 

{

    //error handling already taken care of

    unsigned char i, num;

    //Turn pitching wheel off?  or only do so at endgame

    switch(event)

    {

        case HOME_RUN:

            //*MR*

           // printf("Home Run\n\r");

            num = CheckBases() + 1;

            Hey();

            Hey();

            HomeRun(); //ShiftRegister blinking effect

            for(i=0; i<num; i++) AddRun();

            //clear bases is repetitive because HomeRun() clears them

            //ClearBases();

            ClearStrikes();            

            break;

        case TRIPLE:

            //*MR*

           // printf("Triple\n\r");

            PlayTriple();

            num = CheckBases();

            //if(num>0) PlayRunSound();
 MOVED TO AddRun()

            for(i=0; i<num; i++) AddRun();

            SetShift2((GetShift2() & (BIT3LO & BIT4LO)) | BIT5HI); //just man on third

            ClearStrikes();

            break;

        case DOUBLE:

            //*MR*

            //printf("Double\n\r");

            PlayDouble();

            num = CheckBases(); //even a guy on first scores- or we could randomize

            //if(num>0) PlayRunSound();

            for(i=0; i<num; i++) AddRun();

            SetShift2((GetShift2() & (BIT3LO & BIT5LO)) | BIT4HI); //just man on second

            ClearStrikes();

            break;

        case SINGLE:

            //*MR*

            //printf("Single\n\r");

            PlaySingle();

            num = 0;

            if((GetShift2() & BIT4HI)>0) num++; //man on second scores

            if((GetShift2() & BIT5HI)>0) num++; //man on third scores

            if(num>0) PlayRunSound();

            for(i=0; i<num; i++) AddRun();

            if((GetShift2() & BIT3HI)>0)  SetShift2((GetShift2() & BIT4LO) | BIT3HI | BIT5HI); //first and third

            else SetShift2((GetShift2() & (BIT4LO & BIT5LO)) | BIT3HI); //just man on first

            ClearStrikes();

            break;

        case FOUL:

            //NOTE JUST TREAT FOULD AS STRIKE BECAUSE TOO MANY FOULS ARE HIT

            //printf("Foul\n\r");

            //AddStrike(FOUL_BALL); //pass that foul is true

            //break;

        case STRIKE:

            //*MR*

            //printf("Strike\n\r");

            if(AddStrike(NO_FOUL)) //if three strikes, we have an out 

            {

                BlinkStrikeOut();

                ClearStrikes();

                AddOut();

            }

            break;

        case OUT:

            //*MR*

            //printf("Out\n\r");

            ClearStrikes();

            //SetGameOver();

            AddOut();    

            break;

        default:

            //handle this case?

            break;

    }

    //printf("Shift 1: %x\n\r",GetShift1());

    //printf("Shift 2: %x\n\r",GetShift2());

    UpdateShifter(); //display new game state

    CheckEndGame(); //check for an end condition   

}

/*****

** Function: static void CheckEndGame(void)

** Checks for possible endgame scenarios. Updates the

** model and controls the view/outputs.

*****/

static void CheckEndGame(void)

{

    //handle possibilities

    //handle 5 runs

    unsigned char num = GetRunCount();

    if(num >= 5) 

    {

        BlinkFreePlay();

        SetShift2(GetShift2() | BIT6HI | BIT7HI); //game over and free play on

        ClearStrikes();

        ClearBases();

        ClearRuns();

        ClearOuts();

        UpdateShifter();

        SwagIO(BATTER);

    } else if(GetOutCount() >= 3) 

    {

        //BlinkGameOver();










         

        SetGameOver();

        SetShift2(GetShift2() & BIT6LO); //turn free play off

        //printf("Shift 1: %x\n\r",GetShift1());

        //printf("Shift 2: %x\n\r",GetShift2()); 

        ClearStrikes();

        ClearBases();

        ClearRuns();

        ClearOuts();

        UpdateShifter();

        if(num < 3) SwagIO(PITCHER); //pitcher held the batter at bay.  Reward him

        else SwagIO(BATTER); //batter scored 3 or 4 runs

        Goodbye();

        Goodbye();

        Hey();

        Hey();

    }

}

void RunTestingCode(void)

{

    unsigned char keyInput = 'a';

    //printf("\r\nTESTING\r\n");

    while(keyInput != 'x')

    {

        //printf("\r\nWhat would you like to do?\r\n\t");

        //printf("t: Run Stepper Motor 100 step\r\n\t");

        //printf("s: Run Stepper Motor 1 step\r\n\t");

        //printf("p: Pitch\r\n\t");

        //printf("q: Pitching Motors ON  \r\n\t");

        //printf("w: Pitching Motors OFF \r\n\t");

        //printf("e: Swag - Batter Wins  \r\n\t");

        //printf("r: Swag - Pitcher Wins \r\n\t"); 

        //printf("x: Exit\r\n");

        keyInput = (unsigned char) getchar();

        //printf("\r\nCharacter Received\r\n");

        switch(keyInput)

        {

            case('s'):  RunStepperMotor(1);

                        break;

            case('t'):  RunStepperMotor(100);

                        break;

            case('p'):  Pitch();

                        break;

            case('q'):  RunPitchingMotors(MOTORS_ON);

                        break;

            case('w'):  RunPitchingMotors(MOTORS_OFF);

                        break;

            case('e'):  SwagIO(BATTER);

                        break;

            case('r'):  SwagIO(PITCHER);

                        break;                                                         

            case('x'):  printf("\r\nExiting Testing Code\r\n");

                        break;

            default:    printf("That command not yet implemented.\r\n");

        }

    }

}

MotorRun.c

//#define TEST_MOTOR

#include <stdio.h>

#include <ME218_C32.h>

#include <PWMS12.h>

#include <ADS12.h>

#define AD_RESOLUTION 102

#define MOTOR_INPUT_PIN 0

#define FIRST 1

#define SECOND 2

#define THIRD 3

#define FOURTH 4

#define PINS0to3HI 0x0F

#define NUM_STEPS 10

/*****************************     PROTOTYPES     *****************************/

void InitAll(void);

void InitStepper();

void RunStepperMotor(char numSteps);

/*****************************        MAIN        *****************************/

#ifdef TEST_MOTOR

void main()

{

  short motorInput;

  char dutycycle; 

  char keyInput = 'a';

  printf("\r\nWelcome To Awesome Motor Power V1.8\r\n");

  InitAll();

  while(keyInput != 'x')

  {

    printf("\r\nWhat would you like to do?\r\n\t");

    printf("t: Run Stepper Motor 10 step\r\n\t");

    printf("s: Run Stepper Motor 1 step\r\n\t");

    printf("m: Currently blank\r\n");

    printf("x: Exit\r\n");

    keyInput = getchar();

    switch(keyInput)

    {

        case('s'):  RunStepperMotor(1);

                    break;

        case('t'):  RunStepperMotor(10);

                    break;

        case('x'):  break;

        default:    printf("That command not yet implemented.\r\n");

    }

    /*motorInput = ADS12_ReadADPin(MOTOR_INPUT_PIN);

    dutycycle = (char)(((unsigned int)(motorInput)*10)/AD_RESOLUTION);

    printf("\r\nMotorInput: %d DutyCycle: %d",motorInput, dutycycle);

    if(PWMS12_SetDuty(dutycycle, PWMS12_CHAN0) == PWMS12_ERR){

      printf("\r\nA PWM error has occurred.");

    }else  {

      printf("\r\nDuty Cycle set to: %d", dutycycle);

    }*/

    //if(PTM & BIT0HI) printf("\r\n\r\n***** PENNY ACCEPTED *****\r\n\r\n");

  }

}

#endif

/*****************************        FUNCTIONS        *****************************/

void InitAll(void)

{

  /*if(ADS12_Init("OOOOOOOA") == ADS12_OK){

 // Running a DC motor off of A/D pot input

    printf("A/D port0 Initialized.\r\n");

  }

  else {

    printf("Error Initializing A/D.\r\n");

  }

  getchar();

  DDRT = BIT0HI;

  PWMS12_Init(); */

  //PWMS12_SetPeriod( ? ,PWMS12_GRP0);

  //DDRM = BIT0LO;                       // set M0 to Input

  InitStepper();                            // Run Stepper Motor

}

void InitStepper()

{

    DDRT = PINS0to3HI;

}

//NOTE: The following function only works with numSteps = 1.

// I believe that there needs to be a short pause after each step

// or else the series won't cause the motor to turn.  I have

// not yet figured out how long this pause needs to be.  

//This function uses: T0, T1 --> Loop 1,  T2,T3-->Loop 2 

//Reverse the order to change the stepper direction. 

void RunStepperMotor(char numSteps)

{

    char count;

    static char lastPosition = FIRST;

    for(count = 0; count < numSteps; count++)

    {

        switch(lastPosition)

        {

            case (FIRST):   PTT = BIT0HI;

                            lastPosition = SECOND;

                            printf("\r\n1");

                            break;

            case (SECOND):  PTT = BIT3HI;

                            lastPosition = THIRD;

                            printf("\r\n2");

                            break;

            case (THIRD):   PTT = BIT1HI;

                            lastPosition = FOURTH;

                            printf("\r\n3");

                            break;

            case (FOURTH):  PTT = BIT2HI;

                            lastPosition = FIRST;

                            printf("\r\n4");

                            break;

            default:        printf("\r\nAn error occurred stepping the stepper...\r\n");

        }   

    }

}

Motors.h

#ifndef _motors_H_

#define _motors_H_

/** HARDWARE MAPPINGS **/

/*

T0 - Ball Motor 1 (L293 IN1)

T1 - Ball Motor 2 (L293 IN2)

*/

/** CONSTANTS **/

#define PITCHING_SPEED_PIN  0

#define PITCHING_CURVE_PIN  1 

#define AD_RESOLUTION 102

#define FIRST 1

#define SECOND 2

#define THIRD 3

#define FOURTH 4

#define MOTORS_ON 1

#define MOTORS_OFF 0

#define MAX_PITCH_PWM 70

#define MIN_PITCH_PWM 30

#define PITCH_DELAY 500

#define PITCH_SENSOR_PORT 0x02



// TO BE DETERMINED... CURRENTLY ARBITRARY

#define PITCH_SENSOR_HI   0x02           // TO BE DETERMINED... CURRENTLY ARBITRARY

#define STEPPER_DELAY 25

/** PROTOTYPES **/

void RunStepperMotor(int numSteps);

void RunPitchingMotors(char input);

/*****

** Function: void InitMotors(void)

** Opens up motor ports.  T0,1 for PWM motors.

** Steppers use A/D but that is not initialized here

** rather in main init function.

*****/

void InitMotors(void);

/*****

** Function:  Pitch(void)

** Turns on the pitching motors

** Turns on Archimedes screw until a ball is loaded

** Launches the Ball

** Shuts the motors off.

*****/

void Pitch(void);

#endif

Motors.c

#include <stdio.h>

#include <ME218_C32.h>

#include <timers12.h>

#include "Swag.h"

#include "Delay.h"

#include "ADS12.H"

#include "PWMS12.h"

#include "Motors.h"

#include "Speaker.h"

/** PROTOTYPES **/

/** PUBLIC FUNCTIONS **/

/*****

** Function: void InitMotors(void)

** Opens up motor ports.  The A/D is not done here, rather in main init function.

*****/

void InitMotors(void)

{

    DDRT |= BIT0HI;
   // necessary?

    DDRT |= BIT1HI;

    PWMS12_Init(); //Init T0 and T1 for PWM

    //NOTE T2 is also under PWMS control now (for speakers)

}

/*****

** Function: static void Pitch(void)

** Reads in the pitch speed and curve amount.

** Turns pitching wheel on to correct amount.

** Turns ball return on.

** Senses when ball is delivered to pitching wheel

** Turns ball return off

*****/

void Pitch(void)

{

    //TODO by Ezra.  Please NOTE:

    //We no longer have control of port T2 bc PWM is controlling it

    //So we don't have an optointerrupt

    //STEPS:

    //First, read in the pitch speed from the A/D 0 and 1 analog inputs

    //Second, turn on motors with a motor function (in motors.c) call to correct PWM amount

    //Third, turn on archimedes screw 

    //Instead of doing optointerrupt for now, just set for a fixed timer on and off

    //Just use the delay function for a set #defined time 

    RunPitchingMotors(MOTORS_ON);

    PlayPitchSound();

    while(1)

    {

      if((PORTE & PITCH_SENSOR_HI) > 0)

      {

         break;



  

      }

      RunStepperMotor(1);

    }

    delay(PITCH_DELAY);

    RunPitchingMotors(MOTORS_OFF);

 

}

// This function uses C32 Outputs AD6 and AD7 to a decoder (than an inverter)

// in order to run the stepper motor.  The decoder's outputs are Y0-Y3.

// Loop 0 of the stepper motor is controlled by Y0 and Y1.

// Loop 1 of the stepper motor is controlled by Y2 and Y3.

void RunStepperMotor(int numSteps)

{

    int count;

    static char lastPosition = FIRST;

    //printf("\r\nStepper Motor Engaged.\r\n");

    for(count = 0; count < numSteps; count++)

    {

        delay(STEPPER_DELAY);

        switch(lastPosition)

        {

            case (FIRST):   PTAD &= (~(BIT6HI | BIT7HI));

                            lastPosition = SECOND;

                            //printf("\r\n1");

                            break;

            case (SECOND):  PTAD |= BIT7HI;

                            PTAD &= BIT6LO;

                            lastPosition = THIRD;

                            //printf("\r\n2");

                            break;

            case (THIRD):   PTAD |= BIT6HI;

                            PTAD &= BIT7LO;

                            lastPosition = FOURTH;

                            //printf("\r\n3");

                            break;

            case (FOURTH):  PTAD |= (BIT6HI | BIT7HI);

                            lastPosition = FIRST;

                            //printf("\r\n4");

                            break;

            default:        printf("\r\nAn error occurred stepping the stepper...\r\n");

        }   

    }

}

/*****

** Function: void RunPitchingMotors(char input)

** If input is high, turns both pitching motors on to a duty cycle between

** MIN_PITCH _PWM and MAX_PITCH_PWM.  

**      dutyCycle = MIN_PITCH_PWM + (0-100)*(Max_PWM - Min_PWM)/100

*****/

void RunPitchingMotors(char input)

{

    unsigned int pitchingSpeed, pitchingCurve;

    char dutyCycle, curve;

    printf("\r\nPitching Motors Engaged.\r\n");

    if(input == MOTORS_ON)

    {

        pitchingSpeed = (unsigned int) ADS12_ReadADPin(PITCHING_SPEED_PIN);

        pitchingCurve = ADS12_ReadADPin(PITCHING_CURVE_PIN);

        /*

         * pitchingSpeed is a 10-bit number between [0-1023]. -1 means error

         * multiply by 10 to bring to [0-10,230]

         * divide by 102 brings it to [0,100] from integer truncation

         * multiply by (Max-Min)/100 to get the number to [0,Max-Min]

         */ 

        printf("\r\nPort AD 0 [Pitch Speed] is %u\r\n", pitchingSpeed);

        printf("\r\nPort AD 1 [Curve Percent] is %u\r\n", pitchingCurve); 

        dutyCycle = (char) MIN_PITCH_PWM + (char) ((((pitchingSpeed*10)/AD_RESOLUTION)*(MAX_PITCH_PWM-MIN_PITCH_PWM))/100);

        /*

         * pitchingCurve is a 10-bit number between [0-1023]. -1 means error

         * multiply by 10 to bring to [0-10,230]

         * divide by 102 brings it to [0,100] from integer truncation

         * multiply by (1/2)dutyCycle to get the number to [1/2duty,duty]

         */ 

        curve = dutyCycle - ((char) (((pitchingCurve*10)/AD_RESOLUTION)*(((dutyCycle*9)/10))/100));

        printf("\r\nDuty Cycle is %d\r\n", dutyCycle);

        printf("\r\nCurve Duty is %d\r\n", curve);

        if(PWMS12_SetDuty(dutyCycle, PWMS12_CHAN1) == PWMS12_ERR) printf("\r\nA PWM error has occurred.");

        if(PWMS12_SetDuty(curve, PWMS12_CHAN0) == PWMS12_ERR) printf("\r\nA PWM error has occurred.");

    } else  {

        PWMS12_SetDuty(MOTORS_OFF, PWMS12_CHAN0);

        PWMS12_SetDuty(MOTORS_OFF, PWMS12_CHAN1);   

    }

}   

Multiplexer.h

#ifndef _multiplexer_H_

#define _multiplexer_H_

/** HARDWARE MAPPINGS **/

/*

MUX Inputs:

0 - single

1 - double

2 - triple

3 - home run

4 - foul

5 - strike

6 - out

7 - pitch button

A - PTT5

B - PTT6

C - PTT7

MUX outputs

output to PTT 4 

*/

/** CONSTANTS **/

#define MUX_0 0x1F  //000 11111

/*

#define MUX_1 0x20  //001 00000

#define MUX_2 0x40  //010 00000

#define MUX_3 0x60  //011 00000

#define MUX_4 0x80  //100 00000

#define MUX_5 0xA0  //101 00000

#define MUX_6 0xC0  //110 00000

*/

#define MUX_7 0xE0  //111 00000

//sets pin T4 to input sense, T5,6,7 to outputs

#define MUX_Init_Output 0xE0   //11100000

#define MUX_Init_Input 0xEF //11101111

#define OUT 0

#define SINGLE 1

#define DOUBLE 2

#define TRIPLE 3

#define HOME_RUN 4

#define FOUL 5

#define STRIKE 6

//#define BALL 7 //not implemented in initial run of game

#define PITCH 8

#define FALSE 0

#define TRUE 1

#define HIT_TIME_WINDOW 7000 //7000 ms ~ 7 seconds

#define PITCH_TIME_WINDOW 100000 //~100 seconds

#define ERROR 99

/** PROTOTYPES **/

/*****

** Function: void InitMux(void) 

** Initializes the MUX ports.  Not much here really.

*****/

void InitMux(void);

/*****

** Function: char CheckPitch(void)

** Loops on the multiplexer to find a switch closed event (for the pitcher).

** Use pins T5,6,7 for multiplexer control, T4 for mux out.

** @returns a symbol of pitch happening-

** (time out) ERROR or PITCH

*****/

char CheckPitch(void);

/*****

** Function: char CheckHit(void) 

** Loops on the multiplexer to find a switch closed event.

** Use pins T5,6,7 for multiplexer control, T4 for mux out.

** @returns a symbol event of what happened-

** (time out) ERROR or a hit/out/strike symbol

*****/

char CheckHit(void);

#endif
Multiplexer.c

#include <stdio.h>

#include <ME218_C32.h>

#include <timers12.h>

#include "Multiplexer.h"

#include "Delay.h"

/** PROTOTYPES **/

void InitMux(void);

char CheckHit(void);

char CheckPitch(void);

/** PUBLIC FUNCTIONS **/

/*****

** Function: void InitMux(void) 

** Initializes the MUX ports.  Not much here really.

*****/

void InitMux(void)

{

   DDRT |= MUX_Init_Output;

   DDRT &= MUX_Init_Input; //T4 to INPUT (LO), T5,6,7 to OUTPUT (HI)

}

/*****

** Function: char CheckHit(void) 

** Loops on the multiplexer to find a switch closed event.

** Use pins T5,6,7 for multiplexer control, T4 for mux out.

** @returns a symbol event of what happened

*****/

char CheckHit(void)

{

   //Cycle through MUX channels 0-7.  Start with 0...

   unsigned int time_check, time_start = TMRS12_GetTime();

   while(TRUE)

   {

      time_check = TMRS12_GetTime();

      if( (time_check - time_start) > HIT_TIME_WINDOW) return ERROR;

      PTT &= MUX_0;

      delay(1);

      if( (PTT & BIT4HI) > 0 ) return SINGLE;

      PTT += 0x20; //001 00000

      delay(1);

      if( (PTT & BIT4HI) > 0 ) return DOUBLE;

      PTT += 0x20;

      delay(1);

      if( (PTT & BIT4HI) > 0 ) return TRIPLE;

      PTT += 0x20;

      delay(1);

      if( (PTT & BIT4HI) > 0 ) return HOME_RUN;

      PTT += 0x20;

      delay(1);

      if( (PTT & BIT4HI) > 0 ) return FOUL;

      PTT += 0x20;

      delay(1);

      if( (PTT & BIT4HI) > 0 ) return STRIKE;

      PTT += 0x20;

      delay(1);

      if( (PTT & BIT4HI) > 0 ) return OUT;

      delay(1);

   }

}

/*****

** Function: char CheckPitch(void)

** Loops on the multiplexer to find a switch closed event (for the pitcher).

** Use pins T5,6,7 for multiplexer control, T4 for mux out.

** @returns a symbol of pitch happening

*****/

char CheckPitch(void)

{

   unsigned int time_check, time_start = TMRS12_GetTime();

   PTT |= MUX_7; //111 00000

   while(TRUE)

   {

      time_check = TMRS12_GetTime();

      if( (time_check - time_start) > PITCH_TIME_WINDOW) return ERROR;

      if( (PTT & BIT4HI) > 0 ) return PITCH;

   }

}

Penny.h

#ifndef _penny_H_

#define _penny_H_

/** HARDWARE MAPPINGS **/

/*

T3 - Coin Collector BB

*/

/** CONSTANTS **/

#define PENNY_HI BIT3HI

#define PENNY_LO BIT3LO

#define PENNY_INSERT_WINDOW 180000

/** PROTOTYPES **/

/*****

** Function: void InitPenny(void)

** Initializes the penny port.

*****/

void InitPenny(void);

/*****

** Function: void CollectPenny(void)

** Waits for a penny insertion.

*****/

void CollectPenny(void);

#endif

Penny.c

#include <stdio.h>

#include <ME218_C32.h>

#include <timers12.h>

#include "Penny.h"

#include "Speaker.h"

/** PROTOTYPES **/

/** PUBLIC FUNCTIONS **/

/*****

** Function: void InitPenny(void)

** Initializes the penny port.

*****/

void InitPenny(void)

{

   DDRT &= PENNY_LO;

}

/*****

** Function: void CollectPenny(void)

** Waits for a penny insertion.

*****/

void CollectPenny(void)

{

   //*MR*

   //printf("made it into the collect penny function\n\r");

   unsigned int cur_time, start_time;

   start_time = TMRS12_GetTime();

   while(1) {

    do{

        cur_time = TMRS12_GetTime();

        if( (PTT & PENNY_HI) > 0 ) return;

    } while ((cur_time - start_time) < PENNY_INSERT_WINDOW);

   PeriodChangeLow();

   PeriodChangeLow();

   PeriodChangeHigh();

   Charge();

   }

}

ShiftRegister.h

#ifndef _shiftregister_H_

#define _shiftregister_H_

/** HARDWARE MAPPINGS **/

/*

Data In - PTM3

Master Reset - PTM4

Clock (Enable) - PTM5

Shift 1 (0-7)

A - Run1

B - Run2

C - Run3

D - Run4

E - Run5

F - Out1

G - Out2

H - Out3

Shift 2 (9-15)

A - Strike1

B - Strike2

C - Strike3

D - 1B

E - 2B

F - 3B

G - Free Play

H - Game Over

*/

/** CONSTANTS **/

#define Init_Shifter 0x38 //00111000

#define Reset_Shifter 0xC7 //11000111

#define CLOCK_HI 0x20 //00100000

#define CLOCK_LO 0xDF //11011111

#define DATA_HI 0x08 //00001000

#define DATA_LO 0xF7 //11110111

/** PROTOTYPES **/

/*****

** Function: void InitShifter(void) 

** Initializes the shifter's ports.  Not much here really.

*****/

void InitShifter(void);

/*****

** Function: void UpdateShifter(void) 

** Updates the LEDs 0-15.  Every time.

*****/

void UpdateShifter(void);

/*****

** Function: void BlinkStrikeOut(void) 

** Blinks the strike 3LED for 4 seconds.

*****/

void BlinkStrikeOut(void);

/*****

** Function: void BlinkGameOver(void) 

** Blinks the game over LED for 4 seconds.

*****/

void BlinkGameOver(void);

/*****

** Function: void BlinkFreePlay(void) 

** Blinks the free play LED for 4 seconds.

*****/

void BlinkFreePlay(void);

/*****

** Function: void HomeRun(void)

** Blinks the three bases LEDs for 4 seconds.

*****/

void HomeRun(void);

#endif
ShiftRegister.c

#include <stdio.h>

#include <ME218_C32.h>

#include <timers12.h>

#include "ShiftRegister.h"

#include "Delay.h"

#include "DataModel.h"

/** PROTOTYPES **/

void InitShifter(void);

void BlinkStrikeOut(void);

void UpdateShifter(void);

void BlinkGameOver(void);

static void PulseClock(void);

/** PUBLIC FUNCTIONS **/

/*****

** Function: void InitShifter(void) 

** Initializes the shifter's ports.  Not much here really.

*****/

void InitShifter(void)

{

   DDRM |= Init_Shifter; //Set M3,4,5 as outputs

   PTM &= Reset_Shifter; //Set M3,4,5 LO

   //*MR*

   //printf("before pulse clock\n\r");

   PulseClock();

   //*MR*

   //printf("after pulse clock\n\r");

   //*MR* set the reset pin high

   PTM |= BIT4HI;

}

/*****

** Function: void UpdateShifter(void) 

** Updates the LEDs 0-15.  Every time.

*****/

void UpdateShifter(void)

{

   unsigned char shift1 = GetShift1();

   unsigned char shift2 = GetShift2();

   //*MR* reset the shift register before feeding it

   PTM &= BIT4LO;

   delay(1);

   PTM |= BIT4HI;

   delay(1);

   printf("Shifter reset\n\r");

   //*MR*

   printf("shift 1: %x\n\r",shift1);

   printf("shift 2: %x\n\r",shift2);

   //GAME OVER - 15

   {

      if( (shift2 & (char)BIT7HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //FREE PLAY

   {

      if( (shift2 & (char)BIT6HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //3B

   {

      if( (shift2 & (char)BIT5HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //2B

   {

      if( (shift2 & (char)BIT4HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //1B

   {

      if( (shift2 & (char)BIT3HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //Strike3

   {

      if( (shift2 & (char)BIT2HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //Strike2

   {

      if( (shift2 & (char)BIT1HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //Strike1

   {

      if( (shift2 & (char)BIT0HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //Out3

   {

      if( (shift1 & (char)BIT7HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //Out2

   {

      if( (shift1 & (char)BIT6HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //Out1

   {

      if( (shift1 & (char)BIT5HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //Run5

   {

      if( (shift1 & (char)BIT4HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //Run4

   {

      if( (shift1 & (char)BIT3HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //Run3

   {

      if( (shift1 & (char)BIT2HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //Run2

   {

      if( (shift1 & (char)BIT1HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

   //Run1

   {

      if( (shift1 & (char)BIT0HI) > 0) PTM |= DATA_HI;

      else PTM &= DATA_LO;

      delay(1);

      PulseClock();

   }

}

/*****

** Function: void BlinkStrikeOut(void) 

** Blinks the strike3 LED for 4 seconds.

*****/

void BlinkStrikeOut(void)

{

   int i;

   for(i = 0; i < 2; i++)

   {

      SetShift2(GetShift2() | BIT2HI);

      UpdateShifter();

      delay(250);

      SetShift2(GetShift2() & BIT2LO);

      UpdateShifter();

      delay(250);

   }   

}

/*****

** Function: void BlinkGameOver(void) 

** Blinks the game over LED for 4 seconds.

*****/

void BlinkGameOver(void)

{

   int i;

   for(i = 0; i < 2; i++)

   {

      SetShift2(GetShift2() | BIT7HI);

      UpdateShifter();

      delay(250);

      SetShift2(GetShift2() & BIT7LO);

      UpdateShifter();

      delay(250);

   }

}

/*****

** Function: void BlinkFreePlay(void) 

** Blinks the free play LED for 4 seconds.

*****/

void BlinkFreePlay(void)

{

   int i;

   for(i = 0; i < 2; i++)

   {

      SetShift2(GetShift2() | BIT6HI);

      UpdateShifter();

      delay(250);

      SetShift2(GetShift2() & BIT6LO);

      UpdateShifter();

      delay(250);

   }

}

/*****

** Function: void HomeRun(void)

** Blinks the three bases LEDs.

*****/

void HomeRun(void)

{

   SetShift2(GetShift2() & BIT4LO & BIT5LO);

   SetShift2(GetShift2() | BIT3HI);

   UpdateShifter();

   delay(300);

   SetShift2(GetShift2() & BIT3LO & BIT5LO);

   SetShift2(GetShift2() | BIT4HI);

   UpdateShifter();

   delay(300);

   SetShift2(GetShift2() & BIT3LO & BIT4LO);

   SetShift2(GetShift2() | BIT5HI);

   UpdateShifter();

   delay(300);

   SetShift2(GetShift2() & BIT3LO & BIT4LO & BIT5LO);

   UpdateShifter();

   delay(200);

   SetShift2(GetShift2() | BIT4HI | BIT5HI | BIT3HI);

   UpdateShifter();

   delay(200);

   SetShift2(GetShift2() & BIT3LO & BIT4LO & BIT5LO);

   UpdateShifter();

   delay(200);

   SetShift2(GetShift2() | BIT4HI | BIT5HI | BIT3HI);

   UpdateShifter();

   delay(200);

   SetShift2(GetShift2() & BIT3LO & BIT4LO & BIT5LO);

   UpdateShifter();

}

/** PRIVATE FUNCTIONS **/

/*****

** Function: static void PulseClock(void) 

** Pulse the clock.  Wait a ms.  Pulse again.

*****/

static void PulseClock(void)

{

   PTM |= CLOCK_HI;

   delay(1);

   PTM &= CLOCK_LO;

}

Speaker.h

#ifndef _speaker_H_

#define _speaker_H_

/** HARDWARE MAPPINGS **/

/*

T2 - Speaker - PWM controlled

*/

/** CONSTANTS **/

/*

A#2 116.54

B2 
123.47

C3 
130.81

C#3 138.59

D3 
146.83

D#3
155.56

E3 
164.81

F3 
174.61

F#3
185.00

G3 
196.00

G#3
207.65

A3 
220.00

A#3
233.08

B3 
246.94

C4 
 261.63 


C#4
 277.18

D4 
 293.66 

D#4  311.13 

E4 
 329.63 

F4 
 349.23

F#4  369.99 


G4 
 392.00 


G#4  415.30 


A4 
 440.00 

A#4  466.16 


B4 
 493.88 


C5 
 523.25

F5   698.46 

*/

#define SPEAKER_DUTY_ON 50

#define SPEAKER_DUTY_OFF 0

#define NOTE_TIME 275

#define ANTHEM_SLOW 500

#define ANTHEM_FAST 100

#define SAME_NOTE 20

#define HEY_TIME 400

#define CHARGE_TIME 400

#define STRIKE_TIME 500

#define HIT_TIME 200

#define QUICK_TIME 10

//#define As2 0x3102//116.54 ~ PWMS12_8600US (116.2791Hz)

#define As2 0x4082//

#define B2 
0x21E6//123.47 ~ PWMS12_8100US (123.4568Hz)

#define C3 
0x21CA//130.81 ~ PWMS12_7633US (131.0044Hz)

#define Cs3 0x5036//138.59 ~ PWMS12_7200US (138.8889Hz)

#define D3 
0x4066//146.83 ~ PWMS12_6800US (147.0588Hz)

#define Ds3
0x2182//155.56 ~ PWMS12_6433US (155.4404Hz)

#define E3 
0x30B6//164.81 ~ PWMS12_6067US (164.8352Hz)

#define F3 
0x4056//174.61 ~ PWMS12_5733US (174.4186Hz)

#define Fs3
0x30A2//185.00 ~ PWMS12_5400US (185.1852Hz)

#define G3 
0x2132//196.00 ~ PWMS12_5100US (196.0784Hz)

#define Gs3
0x6012//207.65 ~ PWMS12_4800US (208.3333Hz)

#define A3 
0x5022//220.00 ~ PWMS12_4533US (220.5882Hz)

#define As3
0x2102//233.08 ~ PWMS12_4300US (232.5581Hz)

#define B3 
0x11E6//246.94 ~ PWMS12_4050US (246.9136Hz)

#define C4 
 0x11CA//261.63 ~ PWMS12_3817US (262.0087Hz)  


#define Cs4
 0x4036//277.18 ~ PWMS12_3600US (277.7778Hz) 

#define D4 
 0x3066//293.66 ~ PWMS12_3400US (294.1176Hz)

#define Ds4  0x1182//311.13 ~ PWMS12_3217US (310.8808Hz)

#define E4 
 0x20B6//329.63 ~ PWMS12_3033US (329.6703Hz) 

#define F4 
 0x3056//349.23 ~ PWMS12_2867US (348.8372Hz)

#define Fs4  0x20A2//369.99 ~ PWMS12_2700US (370.3704Hz)


#define G4 
 0x1132//392.00 ~ PWMS12_2550US (392.1569Hz)


#define Gs4  0x5012//415.30 ~ PWMS12_2400US
(416.6667Hz)

#define A4 
 0x4022//440.00 ~ PWMS12_2267US (441.1765Hz)

#define As4  0x1102//466.16 ~ PWMS12_2150US (465.1163Hz)


#define B4 
 0x01E6//493.88 ~ PWMS12_2025US (493.8272Hz)


#define C5 
 0x01CA//523.25 ~ PWMS12_1908US (524.0175Hz)

#define D5   0x2066//587.33 ~ PWMS12_1700US (588.2353Hz)

#define F5   0x2056//698.46 ~ PWMS12_1433US (697.6744Hz)

/** PROTOTYPES **/

/*****

** Function: void InitSpeaker()

** Sets buzzer ports correctly. Not much here.

*****/

void InitSpeaker(void);

/*****

** Function: void Goodbye(void)

** Plays sound speakers.

*****/

void Goodbye(void);

/*****

** Function: void TakeMeOutToTheBallGame(void)

** Plays ballgame on buzzer 1.

*****/

void TakeMeOutToTheBallGame(void);

/*****

** Function: void Anthem(unsigned int time)

** Plays star-spangled banner on speakers with note time specified.

*****/

void Anthem(unsigned int time);

/*****

** Function: void Hey(void)

** Plays Hey! on speakers.

*****/

void Hey(void);

/*****

** Function: void Charge(void)

** Plays Charge! on speakers.

*****/

void Charge(void);

/*****

** Function: void PeriodChangeLow(void)

** Plays period change low sound on speakers.

*****/

void PeriodChangeLow(void);

/*****

** Function: void PeriodChangeHigh(void)

** Plays period change high sound on speakers.

*****/

void PeriodChangeHigh(void);

/*****

** Function: void Strike(void)

** Plays sound speakers.

*****/

void Strike(void);

/*****

** Function: void PlayRunSound(void)

** Plays sound speakers.

*****/

void PlayRunSound(void);

/*****

** Function: void PlaySingle(void)

** Plays sound speakers.

*****/

void PlaySingle(void);

/*****

** Function: void PlayDouble(void)

** Plays sound speakers.

*****/

void PlayDouble(void);

/*****

** Function: void PlayTriple(void)

** Plays sound speakers.

*****/

void PlayTriple(void);

/*****

** Function: void PlayPitchSound(void)

** Plays sound speakers.

*****/

void PlayPitchSound(void);

#endif

Speaker.c

#include <stdio.h>

#include <ME218_C32.h>

#include <timers12.h>

#include "Delay.h"

#include "Speaker.h"

#include "PWMS12.h"

/** PROTOTYPES **/

static void SetPitch(unsigned short period);

static void SpeakerOn(void);

static void SpeakerOff(void);

/** PUBLIC FUNCTIONS **/

/*****

** Function: void InitBuzzers()

** Sets buzzer ports correctly.

*****/

void InitSpeaker(void)

{














  

    DDRT |= BIT2HI;  //necessary?

    SpeakerOff();

    //don't PWMS_Init(); because already done in motor

}

/*****

** Function: void PlayPitchSound(void)

** Plays sound speakers.

*****/

void PlayPitchSound(void)

{

  SpeakerOn(); delay(QUICK_TIME);

  SetPitch(D5); delay(QUICK_TIME);

  SpeakerOn(); delay(QUICK_TIME);

  SetPitch(C5); delay(QUICK_TIME);

  SetPitch(B4); delay(QUICK_TIME);

  SetPitch(As4); delay(QUICK_TIME);

  SetPitch(A4); delay(QUICK_TIME);

  SetPitch(Gs4); delay(QUICK_TIME);

  SetPitch(G4); delay(QUICK_TIME);

  SetPitch(Fs4); delay(QUICK_TIME);

  SetPitch(F4); delay(QUICK_TIME);

  SetPitch(E4); delay(QUICK_TIME);

  SetPitch(Ds4); delay(QUICK_TIME);

  SetPitch(D4); delay(QUICK_TIME);

  SetPitch(Cs4); delay(QUICK_TIME);

  SetPitch(C4); delay(QUICK_TIME);

  SetPitch(B3); delay(QUICK_TIME);

  SetPitch(As3); delay(QUICK_TIME);

  SetPitch(A3); delay(QUICK_TIME);

  SetPitch(Gs3); delay(QUICK_TIME);

  SetPitch(G3); delay(QUICK_TIME);

  SetPitch(Fs3); delay(QUICK_TIME);

  SetPitch(F3); delay(QUICK_TIME);

  SetPitch(E3); delay(QUICK_TIME);

  SetPitch(Ds3); delay(QUICK_TIME);

  SetPitch(D3); delay(QUICK_TIME);

  SetPitch(Cs3); delay(QUICK_TIME);

  SetPitch(C3); delay(QUICK_TIME);

  SetPitch(B2); delay(QUICK_TIME);

  SetPitch(As2); delay(QUICK_TIME);

  SpeakerOff();

}

/*****

** Function: void PlayRunSound(void)

** Plays sound speakers.

*****/

void PlayRunSound(void)

{


delay(CHARGE_TIME/2);


SetPitch(As2);

  SpeakerOn(); delay(QUICK_TIME);

  SetPitch(B2); delay(QUICK_TIME);

  SetPitch(C3); delay(QUICK_TIME);

  SetPitch(Cs3); delay(QUICK_TIME);

  SetPitch(D3); delay(QUICK_TIME);

  SetPitch(Ds3); delay(QUICK_TIME);

  SetPitch(E3); delay(QUICK_TIME);

  SetPitch(F3); delay(QUICK_TIME);

  SetPitch(Fs3); delay(QUICK_TIME);

  SetPitch(G3); delay(QUICK_TIME);

  SetPitch(Gs3); delay(QUICK_TIME);

  SetPitch(A3); delay(QUICK_TIME);

  SetPitch(As3); delay(QUICK_TIME);

  SetPitch(B3); delay(QUICK_TIME);

  SetPitch(C4); delay(QUICK_TIME);

  SetPitch(Cs4); delay(QUICK_TIME);

  SetPitch(D4); delay(QUICK_TIME);

  SetPitch(Ds4); delay(QUICK_TIME);

  SetPitch(E4); delay(QUICK_TIME);

  SetPitch(F4); delay(QUICK_TIME);

  SetPitch(Fs4); delay(QUICK_TIME);

  SetPitch(G4); delay(QUICK_TIME);

  SetPitch(Gs4); delay(QUICK_TIME);

  SetPitch(A4); delay(QUICK_TIME);

  SetPitch(As4); delay(QUICK_TIME);

  SetPitch(B4); delay(QUICK_TIME);

  SetPitch(C5); delay(QUICK_TIME);

  SetPitch(D5); delay(QUICK_TIME);

  SpeakerOff();

}

/*****

** Function: void Goodbye(void)

** Plays sound speakers.

*****/

void Goodbye(void)

{

  SetPitch(C4);

  SpeakerOn();

  delay(HEY_TIME);

  SetPitch(D4);

  delay(HEY_TIME);

  SetPitch(Ds4);

  delay(4*HEY_TIME);

  SpeakerOff(); delay(SAME_NOTE);

  SpeakerOn();

  delay(HEY_TIME/2);

  SetPitch(D4);

  delay(4*HEY_TIME);

  SpeakerOff(); delay(SAME_NOTE);

  SpeakerOn();

  delay(HEY_TIME/2);

  SetPitch(C4);

  delay(4*HEY_TIME);

  SpeakerOff(); delay(SAME_NOTE);

}

/*****

** Function: void PlaySingle(void)

** Plays sound speakers.

*****/

void PlaySingle(void)

{

  SetPitch(As4);

  SpeakerOn();

  delay(HIT_TIME);

  SpeakerOff();

}

/*****

** Function: void PlayDouble(void)

** Plays sound speakers.

*****/

void PlayDouble(void)

{

  SetPitch(As4);

  SpeakerOn();

  delay(HIT_TIME);

  SpeakerOff(); delay(SAME_NOTE);

  SpeakerOn();

  delay(HIT_TIME);

  SpeakerOff();

}

/*****

** Function: void PlayTriple(void)

** Plays sound speakers.

*****/

void PlayTriple(void)

{

  SetPitch(As4);

  SpeakerOn();

  delay(HIT_TIME);

  SpeakerOff(); delay(SAME_NOTE);

  SpeakerOn();

  delay(HIT_TIME);

  SpeakerOff(); delay(SAME_NOTE);

  SpeakerOn();

  delay(HIT_TIME);

  SpeakerOff();

}

/*****

** Function: void PeriodChangeLow(void)

** Plays period change low sound on speakers.

*****/

void PeriodChangeLow(void)

{

  printf("Playing period change low\r\n");

  SetPitch(F3);

  SpeakerOn();

  delay(CHARGE_TIME);

  SetPitch(C3);

  delay(CHARGE_TIME);

  SetPitch(D3);

  delay(CHARGE_TIME);

  SetPitch(E3);

  delay(CHARGE_TIME);

  SpeakerOff();

}

/*****

** Function: void PeriodChangeHigh(void)

** Plays period change high sound on speakers.

*****/

void PeriodChangeHigh(void)

{

  printf("Playing period change high\r\n");

  SetPitch(Fs3);

  SpeakerOn();

  delay(CHARGE_TIME);

  SetPitch(D3);

  delay(CHARGE_TIME);

  SetPitch(E3);

  delay(CHARGE_TIME);

  SetPitch(Fs3);

  delay(CHARGE_TIME);

  SpeakerOff();

}

/*****

** Function: void Strike(void)

** Plays sound speakers.

*****/

void Strike(void)

{

  SetPitch(As2);

  SpeakerOn();

  delay(STRIKE_TIME);

  SpeakerOff(); delay(SAME_NOTE);  

}

/*****

** Function: void Charge(void)

** Plays Charge! on speakers.

*****/

void Charge(void)

{

  printf("Playing charge!\r\n");

  SetPitch(D4);

  SpeakerOn();

  delay(CHARGE_TIME/2);

  SetPitch(E4);

  delay(CHARGE_TIME/2);

  SetPitch(F4);

  delay(CHARGE_TIME/2);

  SetPitch(A4);

  delay(CHARGE_TIME/2);

  SpeakerOff(); delay(4*SAME_NOTE);

  SetPitch(Fs4); SpeakerOn();

  delay(CHARGE_TIME/4);

  SpeakerOff(); delay(2*SAME_NOTE);

  SetPitch(A4); SpeakerOn();

  delay(CHARGE_TIME);

  SpeakerOff(); delay(CHARGE_TIME); 

}

/*****

** Function: void Hey(void)

** Plays Hey! on speakers.

*****/

void Hey(void)

{

  printf("Playing hey!\r\n");

  SetPitch(D4);

  SpeakerOn();

  delay(HEY_TIME/4);

  SpeakerOff(); delay(SAME_NOTE);

  SpeakerOn();

  delay(HEY_TIME);

  SpeakerOff(); delay(SAME_NOTE);

  SpeakerOn();

  delay(HEY_TIME/4);

  SetPitch(G4);

  delay(HEY_TIME);

  SpeakerOff(); delay(SAME_NOTE);

  SpeakerOn();

  delay(HEY_TIME);

  SpeakerOff(); delay(SAME_NOTE);

  SpeakerOn();

  delay(HEY_TIME/4);

  SetPitch(F4);

  delay(HEY_TIME/2);

  SpeakerOff(); delay(HEY_TIME);

  SetPitch(D5);

  SpeakerOn();

  delay(HEY_TIME); //HEY!!

  SpeakerOff(); delay(3*HEY_TIME/4);

  SetPitch(C4);

  SpeakerOn();

  delay(HEY_TIME/4);

  SpeakerOff(); delay(SAME_NOTE);

  SpeakerOn();

  delay(HEY_TIME);

  SpeakerOff(); delay(SAME_NOTE);

  SpeakerOn();

  delay(HEY_TIME/4);

  SetPitch(D4);

  delay(HEY_TIME/4);

  SpeakerOff(); delay(HEY_TIME/2); 

}

/*****

** Function: void Anthem(unsigned int time)

** Plays star-spangled banner on speakers.

*****/

void Anthem(unsigned int time)

{

  printf("Playing national anthem.\r\n");

  SetPitch(F3); 

  SpeakerOn();

  delay(3*time/4); //o-

  SetPitch(D3);

  delay(time/4); //-oh

  SetPitch(As2);

  delay(time); //say

  SetPitch(D3);

  delay(time); //can

  SetPitch(F3);

  delay(time); //you

  SetPitch(As3);

  delay(time*2); //see

  SetPitch(D4);

  delay(3*time/4); //by

  SetPitch(C4);

  delay(time/4); //the

  SetPitch(As3);

  delay(time); //dawn's

  SetPitch(D3);

  delay(time); //ear-

  SetPitch(E3);

  delay(time); //-ly

  SetPitch(F3);

  delay(time*2 - SAME_NOTE); //light

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(F3);

  SpeakerOn();

  delay(time - SAME_NOTE); //what

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(F3);

  SpeakerOn();

  delay(time); //so

  SetPitch(D4);

  delay(3*time/2); //proud-

  SetPitch(C4);

  delay(time/2); //-ly

  SetPitch(As3);

  delay(time); //we

  SetPitch(A3);

  delay(time*2); //hailed

  SetPitch(G3);

  delay(3*time/4); //at

  SetPitch(A3);

  delay(time/4); //the

  SetPitch(As3);

  delay(time - SAME_NOTE); //twi-

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(As3);

  SpeakerOn();

  delay(time); //-light's

  SetPitch(F3);

  delay(time); //last

  SetPitch(D3);

  delay(time); //gleam-

  SetPitch(As2);

  delay(time); //-ing

  SetPitch(F3); 

  delay(3*time/4); //who's

  SetPitch(D3);

  delay(time/4); //broad

  SetPitch(As2);

  delay(time); //stripes

  SetPitch(D3);

  delay(time); //and

  SetPitch(F3);

  delay(time); //bright

  SetPitch(As3);

  delay(time*2); //stars

  SetPitch(D4);

  delay(3*time/4); //through

  SetPitch(C4);

  delay(time/4); //the

  SetPitch(As3);

  delay(time); //per-

  SetPitch(D3);

  delay(time); //-i-

  SetPitch(E3);

  delay(time); //-lous

  SetPitch(F3);

  delay(time*2 - SAME_NOTE); //fight

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(F3);

  SpeakerOn();

  delay(time - SAME_NOTE); //oer

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(F3);

  SpeakerOn();

  delay(time); //the

  SetPitch(D4);

  delay(3*time/2); //ram-

  SetPitch(C4);

  delay(time/2); //-parts

  SetPitch(As3);

  delay(time); //we

  SetPitch(A3);

  delay(time*2); //watched

  SetPitch(G3);

  delay(3*time/4); //were

  SetPitch(A3);

  delay(time/4); //so

  SetPitch(As3);

  delay(time - SAME_NOTE); //gall-

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(As3);

  SpeakerOn();

  delay(time); //-ant-

  SetPitch(F3);

  delay(time); //-ly

  SetPitch(D3);

  delay(time); //stream-

  SetPitch(As2);

  delay(time); //-ing

  SetPitch(D4);

  delay(time/2 - SAME_NOTE); //And

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(D4);

  SpeakerOn();

  delay(time/2 - SAME_NOTE); //the

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(D4);

  SpeakerOn();

  delay(time); //ro-

  SetPitch(Ds4);

  delay(time); //-ckets

  SetPitch(F4);

  delay(time - SAME_NOTE); //red

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(F4);

  SpeakerOn();

  delay(time*2); //glare

  SetPitch(Ds4);

  delay(time/2); //the

  SetPitch(D4);

  delay(time/2); //bombs

  SetPitch(C4);

  delay(time); //burst-

  SetPitch(D4);

  delay(time); //-ing

  SetPitch(Ds4);

  delay(time - SAME_NOTE); //in

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(Ds4);

  SpeakerOn();

  delay(time*2 - SAME_NOTE); //air

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(Ds4);

  SpeakerOn();

  delay(time); //gave

  SetPitch(D4);

  delay(3*time/2); //proof

  SetPitch(C4);

  delay(time/2); //to

  SetPitch(As3);

  delay(time); //the

  SetPitch(A3);

  delay(time*2); //night

  SetPitch(G3);

  delay(3*time/4); //that

  SetPitch(A3);

  delay(time/4); //our

  SetPitch(As3);

  delay(time); //flag

  SetPitch(D4);

  delay(time); //was

  SetPitch(E4);

  delay(time); //still

  SetPitch(F4);

  delay(time*2 - SAME_NOTE); //there

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(F4);

  SpeakerOn();

  delay(time); //Oh

  SetPitch(As3);

  delay(time - SAME_NOTE); //say

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(As3);

  SpeakerOn();

  delay(time - SAME_NOTE); //does

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(As3);

  SpeakerOn();

  delay(time/2); //tha-

  SetPitch(A3);

  delay(time/2); //-at

  SetPitch(G3);

  delay(time - SAME_NOTE); //star

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(G3);

  SpeakerOn();

  delay(time - SAME_NOTE); //spa-

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(G3);

  SpeakerOn();

  delay(time); //-ngled

  SetPitch(C4);

  delay(time); //ba-

  SetPitch(Ds4);

  delay(time/2); //-an-

  SetPitch(D4);

  delay(time/2); //-er-

  SetPitch(C4);

  delay(time/2); //-r

  SetPitch(As3);

  delay(time/2 - SAME_NOTE); //yet

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(As3);

  SpeakerOn();

  delay(time); //wa-

  SetPitch(A3);

  delay(time*2); //-ave

  SpeakerOff(); delay(time*2); //(pause for effect)

  SetPitch(F4);

  SpeakerOn();

  delay(time/2 - SAME_NOTE); //For

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(F4);

  SpeakerOn();

  delay(time/2); //the

  SetPitch(As3);

  delay(3*time/2); //la-

  SetPitch(C4);

  delay(time/2); //-and

  SetPitch(D4);

  delay(time/2); //of

  SetPitch(Ds4);

  delay(time/2); //the

  SetPitch(F4);

  delay(time); //free-

  SpeakerOff(); delay(SAME_NOTE);

  SetPitch(F4);

  SpeakerOn();

  delay(3*time); //-eee,

  SpeakerOff(); delay(time*4); //(pause for effect)

  SetPitch(As3);

  SpeakerOn();

  delay(time); //and

  SetPitch(C4);

  delay(time); //the

  SetPitch(D4);

  delay(3*time); //home

  SetPitch(Ds4);

  delay(time); //of

  SetPitch(C4);

  delay(4*time); //the

  SetPitch(As3);

  delay(8*time); //brave

  SpeakerOff(); 

}

/*****

** Function: void TakeMeOutToTheBallGame(void)

** Plays ballgame on speakers.

*****/

void TakeMeOutToTheBallGame(void)

{

    printf("Playing ball game anthem.\r\n");

    SetPitch(C4); 

    SpeakerOn();    

    delay(NOTE_TIME); //take

    SpeakerOff();

    delay(NOTE_TIME);
 //(pause)

    SetPitch(C5);

    SpeakerOn();

    delay(NOTE_TIME); //me

    SetPitch(A4);

    delay(NOTE_TIME); //out

    SetPitch(G4);

    delay(NOTE_TIME); //to

    SetPitch(E4);

    delay(NOTE_TIME); //the

    SetPitch(G4);

    delay(NOTE_TIME*3); //ball

    SetPitch(D4);

    delay(NOTE_TIME*3); //game

    SetPitch(C4);

    delay(NOTE_TIME); //take

    SpeakerOff();

    delay(NOTE_TIME);
 //(pause)

    SetPitch(C5);

    SpeakerOn();

    delay(NOTE_TIME); //me

    SetPitch(A4);

    delay(NOTE_TIME); //out

    SetPitch(G4);

    delay(NOTE_TIME); //with

    SetPitch(E4);

    delay(NOTE_TIME); //the

    SetPitch(G4);

    delay(NOTE_TIME*4); //crowd

    SpeakerOff();

    delay(NOTE_TIME*2);
 //(pause)

    SetPitch(A4);

    SpeakerOn();

    delay(NOTE_TIME); //buy

    SetPitch(Gs4);

    delay(NOTE_TIME); //me

    SetPitch(A4);

    delay(NOTE_TIME); //some

    SetPitch(E4);

    delay(NOTE_TIME); //pea-

    SetPitch(F4);

    delay(NOTE_TIME); //-nuts

    SetPitch(G4);

    delay(NOTE_TIME); //and

    SetPitch(A4);

    delay(NOTE_TIME*2); //crack-

    SetPitch(F4);

    delay(NOTE_TIME); //-er

    SetPitch(D4);

    delay(NOTE_TIME*3); //jacks

    SetPitch(A4);

    delay(NOTE_TIME*2 - SAME_NOTE); //I

    SpeakerOff(); delay(SAME_NOTE);

    SetPitch(A4);

    SpeakerOn();

    delay(NOTE_TIME - SAME_NOTE); //don't

    SpeakerOff(); delay(SAME_NOTE);

    SetPitch(A4);

    SpeakerOn();

    delay(NOTE_TIME); //care

    SetPitch(B4);

    delay(NOTE_TIME); //if

    SetPitch(C5);

    delay(NOTE_TIME); //I

    SetPitch(D5);

    delay(NOTE_TIME); //e-

    SetPitch(B4);

    delay(NOTE_TIME); //-ver

    SetPitch(A4);

    delay(NOTE_TIME); //get

    SetPitch(G4);

    delay(NOTE_TIME); //back

    SetPitch(F4);

    delay(NOTE_TIME); //for

    SetPitch(D4);

    delay(NOTE_TIME); //it's

    SetPitch(C4); 

    SpeakerOn();    

    delay(NOTE_TIME); //root

    SpeakerOff();

    delay(NOTE_TIME);
 //(pause)

    SetPitch(C5);

    SpeakerOn();

    delay(NOTE_TIME); //root

    SetPitch(A4);

    delay(NOTE_TIME); //root

    SetPitch(G4);

    delay(NOTE_TIME); //for

    SetPitch(E4);

    delay(NOTE_TIME); //the

    SetPitch(G4);

    delay(NOTE_TIME*3); //home

    SetPitch(D4);

    delay(NOTE_TIME*3 - SAME_NOTE); //team

    SpeakerOff(); delay(SAME_NOTE);

    SetPitch(D4);

    SpeakerOn();

    delay(NOTE_TIME); //if

    SetPitch(C4);

    delay(NOTE_TIME*2); //they

    SetPitch(D4);

    delay(NOTE_TIME); //don't

    SetPitch(E4);

    delay(NOTE_TIME); //win

    SetPitch(F4);

    delay(NOTE_TIME); //it's

    SetPitch(G4);

    delay(NOTE_TIME); //a

    SetPitch(A4);

    delay(NOTE_TIME*4 - SAME_NOTE); //shame   

    SpeakerOff(); delay(SAME_NOTE);

    SetPitch(A4);

    SpeakerOn();

    delay(NOTE_TIME); //for

    SetPitch(B4);

    delay(NOTE_TIME); //it's

    SetPitch(C5);

    delay(NOTE_TIME); //one!

    SpeakerOff();

    delay(NOTE_TIME*2);
 //(pause)

    SpeakerOn();

    delay(NOTE_TIME); //two!

    SpeakerOff();

    delay(NOTE_TIME*2); //(pause)

    SpeakerOn();

    delay(NOTE_TIME); //three!

    SetPitch(B4);

    delay(NOTE_TIME); //strikes

    SetPitch(A4);

    delay(NOTE_TIME); //you're

    SetPitch(G4);

    delay(NOTE_TIME); //out

    SetPitch(Fs4);

    delay(NOTE_TIME); //at

    SetPitch(G4);

    delay(NOTE_TIME); //the

    SetPitch(A4);

    delay(NOTE_TIME*3); //old

    SetPitch(B4);

    delay(NOTE_TIME*3); //ball

    SetPitch(C5);

    delay(NOTE_TIME*4); //game

    SpeakerOff();

    delay(NOTE_TIME*2); //(pause)

}

/** PRIVATE FUNCTIONS **/

/*****

** Function: static void SetPitch(unsigned short period)

** Sets the frequency output to the speaker.

*****/

static void SetPitch(unsigned short period)

{   

    if(PWMS12_SetPeriod(period, PWMS12_GRP1) == PWMS12_ERR) printf("\r\nA PWM error has occurred.");        

}

/*****

** Function: static void SpeakerOn(void)

** Turns speaker on.

*****/

static void SpeakerOn(void)

{

    if(PWMS12_SetDuty(SPEAKER_DUTY_ON, PWMS12_CHAN2) == PWMS12_ERR) printf("\r\nA PWM error has occurred during speaker on.");    

}

/*****

** Function: static void SpeakerOff(void)

** Turns speaker off.

*****/

static void SpeakerOff(void)

{

    if(PWMS12_SetDuty(SPEAKER_DUTY_OFF, PWMS12_CHAN2) == PWMS12_ERR) printf("\r\nA PWM error has occurred during speaker off."); 

}

Swag.h

#ifndef _swag_H_

#define _swag_H_

/** HARDWARE MAPPINGS **/

/*

A/D4 - SWAG to Pitcher (through L293B IN3)

A/D5 - SWAG to Batter (through L293B IN4)

E0 - SWAG to pitcher optointerrupt

E1 - SWAG to batter optointerrupt

*/

/** CONSTANTS **/

#define PITCHER 4

#define BATTER 5

#define SWAG_ROLL_WINDOW 3000 //estimated time for gumball to roll past optointerrupt 

#define SWAG_ACTUATOR_TIME_BATTER 125 //estimated time for actuator pulse for one gumball

#define SWAG_ACTUATOR_TIME_PITCHER 100 //estimated time for actuator pulse for one gumball

#define OPTO_PITHER_HI 0x01 //000000 01

//#define OPTO_PITCHER_LO 0xFE //111111 10

#define OPTO_BATTER_HI 0x02 //000000 10

//#define OPTO_BATTER_LO 0xFD //111111 01

/** PROTOTYPES **/

/*****

** Function: void InitSwag(void)

** Opens up swag ports.  At current NO CODE in it!!!

*****/

void InitSwag(void);

/*****

** Function: void SwagIO(char winner)

** Releases swag to the winner, passed as a symbol constant.

*****/

void SwagIO(unsigned char winner);

#endif

Swag.c

#include <stdio.h>

#include <ME218_C32.h>

#include <timers12.h>

#include "Swag.h"

#include "Delay.h"

#include "ADS12.H"

/** PROTOTYPES **/

/** PUBLIC FUNCTIONS **/

/*****

** Function: void InitSwag(void)

** Opens up swag ports.

*****/

void InitSwag(void)

{

  //no DDR for Port E, already set as inputs PORTE

  //AD ports should be set by main function

}

/*****

** Function: void SwagIO(char winner)

** Releases swag to the winner, passed as a symbol constant.

*****/

void SwagIO(unsigned char winner)

{

   char ball_sensed = 0;

   //unsigned int cur_time, start_time;

   if(winner == PITCHER)

   {

      //do

      //{

        PTAD |= BIT4HI; //pitcher port AD 4

        delay(SWAG_ACTUATOR_TIME_PITCHER); //wait just the right amount of time- TWEAK THIS

        PTAD &= BIT4LO;

        /*

        start_time = TMRS12_GetTime();

        cur_time = TMRS12_GetTime();

        while((cur_time - start_time) < SWAG_ROLL_WINDOW) //wait 3 seconds to check 

        {

            if( (PORTE & OPTO_PITHER_HI) > 0 ) 

            {

                ball_sensed = 1;

                break;

            }

            cur_time = TMRS12_GetTime();

        }

      } while(!ball_sensed);

   
  */

   } else  //winner == BATTER

   {

     // do

      //{

        PTAD |= BIT5HI; //batter port AD 5

        delay(SWAG_ACTUATOR_TIME_BATTER); //TWEAK THIS

        PTAD &= BIT5LO;

        /*

        start_time = TMRS12_GetTime();

        cur_time = TMRS12_GetTime();

        while((cur_time - start_time) < SWAG_ROLL_WINDOW) //wait 3 seconds to check 

        {

            if( (PORTE & OPTO_BATTER_HI) > 0 ) 

            {

                ball_sensed = 1;

                break;

            }

            cur_time = TMRS12_GetTime();

        }

      } while(!ball_sensed);

      */

   }

}
