
/*  My attempt at making the buzzer play notes

 *   

 *   Will try 2 methods to play the sequence of notes that I can hear

 *   from B0 to C8

 *   

 *    1.  Loop will High & LOW on pin.

 *    2.  Tone Function

 *   

 *   Add LEDS per note and per octive

 *   

 *   

 */

//Buzzer Varable

int buzzerPin = 3; //Active buzzer driven by Pin 3

int tones[] = {16198, 15289, 13621, 12135, 11454, 10204, 9091, 8099, 7645, 6810, 6067, 5727, 5102, 

4545, 4050, 3822, 3405, 3034, 2863, 2551, 2273, 2025, 1911, 1703, 1517, 1432, 1276, 1136, 1012, 

956, 851, 758, 716, 638, 568, 506, 478, 426, 379, 358, 319, 284, 253, 239, 213, 190, 179, 159, 142, 

127, 119};

int freq[] = {31, 33, 37, 41, 44, 49, 55, 62, 65, 73, 82, 87, 98, 110, 123, 131, 147, 165, 175, 

196, 220, 247, 262, 294, 330, 349, 392, 440, 494, 523, 587, 659, 698, 784, 880, 988, 1047, 1175, 

1319, 1398, 1568, 1760,1976, 2093, 2349, 2637, 2794, 3136, 3520, 3951, 4186}; 

int toneDuration[] = {1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1};

long freqDuration[] = {1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 

1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1};

int noOfTones = 51;

int noOfFreq = 51;

int tempo = 200;

boolean playLoop = false;  //Var to determine which way to play the note



//Note LED Varables

int dataPinNotes = 4;

int latchPinNotes = 5;

int clockPinNotes = 6;

byte LEDNotes = 0;

//Octive LED Varables

int dataPinOctive = 8;

int latchPinOctive = 9;

int clockPinOctive = 10;

byte LEDOctive =0;

//Var used to set the bit in the Byte for the shift reg to light the correct LED

int q = 0;  // A No Representing the note to be played

int r = 0;  // A no representing the bit which must be set for q to play 

float j = 0;// A number used to determine which LED must be lit for a particular Note = <noOfFreq/7.

00 as in 6th line of active code in loop

void setup() {

  pinMode(buzzerPin, OUTPUT);     //Set Pins as OUTPUT

  pinMode(dataPinNotes, OUTPUT);

  pinMode(latchPinNotes, OUTPUT);      

  pinMode(clockPinNotes, OUTPUT);

  pinMode(dataPinOctive, OUTPUT);

  pinMode(latchPinOctive, OUTPUT);      

  pinMode(clockPinOctive, OUTPUT);



  Serial.begin (9600);

}

void loop() {

  if (playLoop == false) {

    for (int i = 0; i < noOfFreq; i++) {                    //Using the Tone Function with pin No 3 

(buzzerPin), freq[] and toneDuration 

      tone(buzzerPin, freq[i], freqDuration[i]*tempo);

      Serial.print("  Play Freq with tone function using freq and duration = ");

      Serial.print(freq[i]);

      Serial.print(" and ");

      Serial.println(freqDuration[i]*tempo);

      delay(freqDuration[i]*200);

      float j = i/7.00;

      q = (int)((j - (int)j)*10);

      updateToneLEDs();

      /*Serial.print("  j = ");

      Serial.println(j);*/

      updateOctiveLEDs(j);

      }

    noTone(3);

    delay(tempo*2);

    }

    else {

      for (int i = 0; i < noOfTones; i++) {                   //Using a loop (playTone) with pin 

High and LOW with a delay



        /*Serial.print ("In Loop's for next loop with i = ");

        Serial.println (i);*/

        playTone(tones[i], toneDuration[i]*tempo);

        //pause between notes

        delay(tempo/2);

        float j = i/7.00;

        q = (int)((j - (int)j)*10);

        updateToneLEDs();

        updateOctiveLEDs(j);

      }

      delay(tempo*5);

    }

  }

void playTone(int toneToPlay, int duration){  //Routine to play a tone given the Time High (toneTo 

Play) in ms and duration of note also ms 

  /*Serial.print("  #playTone with toneToPlay and duration = ");

  Serial.print(toneToPlay);

  Serial.print(" and ");

  Serial.println(duration);*/

  for (long i = 0; i < duration * 2000L; i += toneToPlay*2) {

    digitalWrite (buzzerPin, HIGH);

    delayMicroseconds(toneToPlay);

    digitalWrite (buzzerPin, LOW);

    delayMicroseconds(toneToPlay);

  }

}



void updateToneLEDs() {

  LEDNotes = 0;

  updateShiftReg(latchPinNotes, clockPinNotes, dataPinNotes, LEDNotes);

  /*Serial.print ("In 'updateToneLEDs' with latchPin, clockPin, dataPin and LEDNotes being ");

  Serial.print (latchPinNotes);

  Serial.print (", ");

  Serial.print (clockPinNotes);

  Serial.print (", ");

  Serial.print (dataPinNotes);

  Serial.print (", ");

  Serial.println (LEDNotes, BIN);*/

  if (q == 0) {

      LEDNotes = 0b01000000;

      /*Serial.print ("Note is a B if LEDNote = ");

      Serial.println (LEDNote, BIN);*/

    }

    else if (q == 1) {

      LEDNotes = 0b00000001;

      /*Serial.print ("Note is a C if LEDNote = ");

      Serial.println (LEDNote, BIN);*/

    }

    else if (q == 2) {

      LEDNotes = 0b00000010;

      /*Serial.print ("Note is a D if LEDNote = ");

      Serial.println (LEDNote, BIN);*/

    }

    else if (q == 4) {



      LEDNotes = 0b00000100;

      /*Serial.print ("Note is a E if LEDNote = ");

      Serial.println (LEDNote, BIN);*/

    }

    else if (q == 5) {

      LEDNotes = 0b00001000;

      /*Serial.print ("Note is a F if LEDNote = ");

      Serial.println (LEDNote, BIN);*/

    }

    else if (q == 7) {

      LEDNotes = 0b00010000;

      /*Serial.print ("Note is a G if LEDNote = ");

      Serial.println (LEDNote, BIN);*/

    }

    else if (q == 8) {

      LEDNotes = 0b00100000;

      /*Serial.print ("Note is a A if LEDNote = ");

      Serial.println (LEDNote, BIN);*/

    }

    else {

      LEDNotes = 0b11111111;

      /*Serial.print ("If LEDNote = ");

      Serial.print (LEDNote, BIN);

      Serial.println (" no note and must be excluded ERROR");*/

    }

  /*Serial.print (qNote);

  Serial.print (" ");

  Serial.println (LEDNotes, BIN);*/

  updateShiftReg(latchPinNotes, clockPinNotes, dataPinNotes, LEDNotes);



  delay (100);

  /*delay (500);

  for (int i = 0; i < 8; i++) {

    bitSet (LEDNotes, i);

    updateShiftReg(latchPinNotes, clockPinNotes, dataPinNotes, LEDNotes);

    delay (100);

    bitWrite (LEDNotes, i, 0);  

  }*/

}

void updateOctiveLEDs(float j) {

  LEDOctive = 0;

  updateShiftReg(latchPinOctive, clockPinOctive, dataPinOctive, LEDOctive);

  /*Serial.print ("In 'updateToneLEDs' with latchPin, clockPin, dataPin and LEDNotes being ");

  Serial.print (latchPinNotes);

  Serial.print (", ");

  Serial.print (clockPinNotes);

  Serial.print (", ");

  Serial.print (dataPinNotes);

  Serial.print (", ");

  Serial.println (LEDNotes, BIN);*/

  Serial.print("  j in updateOctiveLEDs = ");

   Serial.println(j);

  if (j == 0) {

      LEDOctive = 0b00000001;

      /*Serial.print ("Octive is a 0 if LEDOctive = ");

      Serial.println (LEDOctive, BIN);*/

    }

    else if (j <= 1) {



      LEDOctive = 0b00000010;

      /*Serial.print ("Octive is a 1 if LEDOctive = ");

      Serial.println (LEDOctive, BIN);*/

    }

    else if (j <= 2) {

      LEDOctive = 0b00000100;

      /*Serial.print ("Octive is a 2 if LEDOctive = ");

      Serial.println (LEDOctive, BIN);*/

    }

    else if (j <= 3) {

      LEDOctive = 0b00001000;

      /*Serial.print ("Octive is a 3 if LEDOctive = ");

      Serial.println (LEDOctive, BIN);*/

    }

    else if (j <= 4) {

      LEDOctive = 0b00010000;

      /*Serial.print ("Octive is a 4 if LEDOctive = ");

      Serial.println (LEDOctive, BIN);*/

    }

    else if (j <= 5) {

      LEDOctive = 0b00100000;

      /*Serial.print ("Octive is a 5 if LEDOctive = ");

      Serial.println (LEDOctive, BIN);*/

    }

    else if (j <= 6) {

      LEDOctive = 0b01000000;

      /*Serial.print ("Octive is a 6 if LEDOctive = ");

      Serial.println (LEDOctive, BIN);*/

    }



    else if (j <= 7) {

      LEDOctive = 0b10000000;

      /*Serial.print ("Octive is a 7 if LEDOctive = ");

      Serial.println (LEDOctive, BIN);*/

    }

    else if (j <= 7.2) {

      LEDOctive = 0b11111111;

      /*Serial.print ("Octive is a 8 if LEDOctive = ");

      Serial.println (LEDOctive, BIN);*/

    }

    else {

      LEDOctive = 0b01010101;

      /*Serial.print ("If LEDOctive = ");

      Serial.print (LEDOctive, BIN);

      Serial.println (" no octive and must be excluded ERROR");*/

    }

  /*Serial.print (qNote);

  Serial.print (" ");

  Serial.println (LEDNotes, BIN);*/

  updateShiftReg(latchPinOctive, clockPinOctive, dataPinOctive, LEDOctive);

  delay (100);

  /*delay (500);

  for (int i = 0; i < 8; i++) {

    bitSet (LEDNotes, i);

    updateShiftReg(latchPinNotes, clockPinNotes, dataPinNotes, LEDNotes);

    delay (100);

    bitWrite (LEDNotes, i, 0);  

  }*/



}

void updateShiftReg(int latchPin, int clockPin, int dataPin, byte LEDs) {

  digitalWrite (latchPin, LOW);

  shiftOut(dataPin, clockPin, LSBFIRST, LEDs);

  digitalWrite (latchPin, HIGH);

}


