// ================================================================

// ===================== W9KTP_Keyer_With_Memory.ino ==============

// ================================================================

//

// What I wanted to develop was simple memory keyer. The only two

// examples I found on the web was a very limited one by Dimitris

// Sapountzakis @ robotmotion.gr and a very complicated one by K3NG.

// I borrowed some code from each one and added a lot.

//

// For those of you who are new to Arduino, you'll need the free 

// development system found at www.arduino.cc/en/main/software.

// You'll find lots of other programs at makezine.com. I highly

// recommend you buy 'Getting Started with Arduino' at your local

// Radio Shack. You can buy the basic Arduino Uno at RS for around

// $30 and bunches of places online.

//

// Add "Include File" for Keyboard

//  This is a basic include file for the keyboard which

//  does not handle all the keys on the keyboard such as

//  the functions keys on the top row of the keyboard. Tried

//  to use the include file for full keyboard but couldn't 

//  get it to work.

//

#include <PS2Keyboard.h>

// ==================================

// = Definition of pins used on the =

// = Arduino Uno and their use      =

// ==================================

#define IRQpin 3     //Interrupt line to keyboard

#define DataPin 4    //Data line to keyboard

#define SPEAKER_PIN 5

#define MSG_ONE_PIN 6

#define MSG_TWO_PIN 7

#define MSG_THREE_PIN 8

#define DIT_PIN  9

#define EXC_PIN  10  //Output to transmitter

#define DAH_PIN  11

#define LED      13

//  Define Keyboard keyword

PS2Keyboard keyboard;

// ==================================================

// = The 'enum' function allows you to define your  =

// = own variable. In this case the variable 'state'=

// = can be any of the values of IDLE, DIT, DAH, or =

// = PAUSE.                                         =

// ==================================================

enum state {

  IDLE,

  DIT,  

  DAH,

  PAUSE,

};

// ===================================================

// = Now to declare the variables used in the program =

// ===================================================

//

// ====================================================

// = First is the definition of the 'canned' messages =

// = which you can change to anything you want. Note  =

// = that the letters are surrounded by single quotes =

// = and the message is ended with a NULL character   =

// = There may be other ways to do this but need to   =

// = reserve space for changes to messages from the   =

// = Keyboard. IF YOU CHANGE THEM WITH THE DEVELOPMENT=

// = SYSTEM, INPUT IN ALL CAPS AND INCLUDE NULL AT    =

// = THE END OF EACH MESSAGE!!!!                      =

// ====================================================

//

char msg1[25]={'W','9','K','T','P','\0'};

char msg2[25]={'5','N','N',' ','T','U','\0'};

char msg3[25]={'C','Q',' ','C','Q',' ','D','E',' ','W','9','K','T','P',' ','K','\0'};

//

int dit,dah; //used in the main/loop routinge to indicate 

//             whether the dit or dah paddle is pushed

int state;

//=========================================================

// Spacing and lenth of time for various elements of Morse

//   Initialized will be reset by speed pot

//

int BAUD_DURATION=40;           

int INTERBAUD_DURATION=BAUD_DURATION*1;

int INTERLETTER_DURATION=BAUD_DURATION*2;    //extra time after a baud

int DIT_DURATION=BAUD_DURATION;

int DAH_DURATION=BAUD_DURATION*3;

int LETTER_DURATION=BAUD_DURATION*7;

int val=0;         // input value from pot for speed 

int Len_Message;   //used to determine how long a message is for loop to send letters

char cw_char;      //letter extracted from message to be decoded into dots and dashes

int m;             //Index for decoding letters in message

int p;             //Index for number of dits and dahs in character

int OnOff=0;       //Parameter passed to 'Contact' rountine to turn the output to the key and LED on/off

int KBD_FLAG=0;    // Used to indicate keyboard is in use

int MSG_CHANGE_FLAG=0;    // Used to indicate a message is being changed

// =====================================================================

// = Now for some one time intialization of the output ports. Don't    =

// = need to intialize the inputs. Also sets state to idle for 'loop'  =

// =====================================================================

void setup()

{

  pinMode(EXC_PIN,OUTPUT);     //Output pin for keying output

  digitalWrite(EXC_PIN,LOW);   //Set the keying output to low state

  pinMode(LED,OUTPUT);         //Define pin for LED

  digitalWrite(LED,LOW);       //turn off led

  state=IDLE;

  keyboard.begin(DataPin,IRQpin);

  Serial.begin(9600);

  Serial.println("Keyboard Test:");

}   //End of setup

// =====================================================================

// = Now begins the main part of the program called 'loop'. Everything =

// = else is a subroutine eg. a called routine. This part of the code  =

// = basically runs forever.                                           =

// =====================================================================

void loop()

{

// ========================================================================

// = First check if any of the canned message buttons have been pushed    =

// ========================================================================

//

  if(digitalRead(MSG_ONE_PIN)==0) 

    {                                //Check if canned message #1 button is pushed

    m=0;       // If it is, look for NULL character as end of message

    while(msg1[m]!='\0') 

      {                               // Loop throught all the letters in the message,

      cw_char=msg1[m];                //Remember in C that the index starts at zero

      send_char(cw_char);             // pick off a letter and go to the routine to convert

      m++;

      }                               // letters into dots and dashes.

    }  

  if(digitalRead(MSG_TWO_PIN)==0) 

    {                                //Same as for message number one

    m=0;       // If it is, look for NULL character as end of message

    while(msg2[m]!='\0') 

      {                               // Loop throught all the letters in the message,

      cw_char=msg2[m];                //Remember in C that the index starts at zero

      send_char(cw_char);             // pick off a letter and go to the routine to convert

      m++;

      }

     }  

   if(digitalRead(MSG_THREE_PIN)==0) 

    {                                //Same as for message number one

    m=0;       // If it is, look for NULL character as end of message

    while(msg3[m]!='\0') 

      {                               // Loop throught all the letters in the message,

      cw_char=msg3[m];                //Remember in C that the index starts at zero

      send_char(cw_char);             // pick off a letter and go to the routine to convert

      m++;

      }

     }  

 // ==================================================================

 // = The next segment continues with standard input from the paddle =

 // = This part of the code is controlled by a 'switch' function that   =

 // = can be set to the home brew variables, IDLE, DIT, or DAH       =

 // ==================================================================

  switch(state)  //First time thru, state is IDLE from Setup

 {

    case IDLE:      //Waiting for either side of paddle to be set

      readDit();    //go to subroutine to check

      if(dit)       //If the integer returns set to 1 then set state

        {           // to DIT

        state = DIT;              

        }

      else          //If not dit paddle, delay a bit

        {

        delayMicroseconds(30);

        readDah();  //go to routine to check for a dah paddle

        if(dah)     // The rest is the same as dit  

          {

          state = DAH;              

          }

         }      

    break;

    case DIT:      //If 'state' is set to DIT from above send a dit

      contact(1);  // using the subroutine 'contact'

      delay(DIT_DURATION);   // Delay a bit and turn it off

      contact(0);

      delay(INTERBAUD_DURATION);

      // If a dah follows the previous dit, set for sending a dah

      // eg. sending the letter A, dit, dah

      readDah();

      if(dah)

      {

        state = DAH;        

      }

      else

        {

        //If another dit follows, set for dit

        // eg. with the letter I, dit, dit - The

        // program will send it on the next pass

        readDit();

        if(dit) 

          {

          state = DIT;              

          }                   

        else 

          delay(INTERLETTER_DURATION);

          state = IDLE;

        }

    break;

    case DAH:    //Same logic as Dit above

      contact(1);

      delay(DAH_DURATION);

      contact(0);

      delay(INTERBAUD_DURATION);

      //If dit is pressed following the dah, set for dit

      readDit();

      if(dit)

      {

        state = DIT;        

      }

      else

      {         // If another dah follows, set for another dah

        readDah();

        if(dah) 

        {

          state = DAH;              

        }

        else 

        {

          delay(INTERLETTER_DURATION);  //Timing between letters

          state = IDLE;

        } // End IF

      } //End of else       

    break;

  } // end of switch 

  //

  // ======================================================

  // = Every time through, check if speed pot has changed =

  // ======================================================

  val=analogRead(0);

 //clamp to higher that 120, otherwise it's just a buzz

 // range is then 120-1023

  if(val<120)

    {

     val=120;

    }

  BAUD_DURATION=val/6;  /* set speed by pot */

  INTERBAUD_DURATION=BAUD_DURATION*1;

  INTERLETTER_DURATION=BAUD_DURATION*2;    //extra time after a baud

  DIT_DURATION=BAUD_DURATION;

  DAH_DURATION=BAUD_DURATION*3;

  LETTER_DURATION=BAUD_DURATION*7;

  delay(1);

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

//** Keyboard Input Logic   *************************************

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

  if(KBD_FLAG==0)           //Look if Keyboard is being used

                            // if it is, won't get back here

                            // untill get a Page Down in the

                            // keyboard input  routine signaling

                            // the end of KEYBOARD MODE

  {

    if(keyboard.available())  

   {

     char c =keyboard.read();

     Serial.print(c);

     if(c==PS2_PAGEUP)      // Page Up key puts you in 

                            // KEYBOARD MODE

     {

       Da_Beeper(3,6);   

       Serial.println(c,HEX);

       KBD_FLAG=1;

       keyboardin();

     }

     Serial.print(c);

   }

  }

}        // End of Loop

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

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

// **THIS ENDS THE MAIN PROGRAM LOOP                ******

//      Anything following is a subroutine

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

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

//====================================================

// Subroutine to set the output to on. 

// Check if the paddle is still set to a dit side

// if it is not, turn the output to off

// ==================================================

void readDit()   

{

  if(digitalRead(DIT_PIN)) dit=0; else dit=1;

}

//================================================

// Same as readDit above for dah

//================================================

void readDah()

{

  if(digitalRead(DAH_PIN)) dah=0; else dah=1;

}

// Since I'm using the routine 'contact' to set the

// outputs, I added the digitalWrite to EXC_PIN

//

// This just sets/resets the output to the rig, the 

// speaker, and LED

//

void contact(int OnOff)

{

  if(OnOff==1) 

  {

    digitalWrite(LED,HIGH);

    analogWrite(SPEAKER_PIN,127);  //pin 3 drives an 8 Ohm speaker

    digitalWrite(EXC_PIN,HIGH);

  }

  else

  {

    digitalWrite(LED,LOW);  

    analogWrite(SPEAKER_PIN,0);

    digitalWrite(EXC_PIN,LOW);

  }

}

// 'sendchar' decodes letters to Morse. I took it from K3NG's code

// and modified it for my purposes. He did a nice neat job and it saved

// me a lot of typing.

// 

void send_char(char cw_char)

{ 

  if ((cw_char == 10) || (cw_char == 13)) { return; }  // don't attempt to send carriage return or line feed

    switch (cw_char) 

      {

      case 'A': send_dits(1); send_dahs(1); delay(INTERLETTER_DURATION); break;

      case 'B': send_dahs(1); send_dits(3); delay(INTERLETTER_DURATION); break;

      case 'C': send_dahs(1); send_dits(1); send_dahs(1); send_dits(1); delay(INTERLETTER_DURATION); break;

      case 'D': send_dahs(1); send_dits(2); delay(INTERLETTER_DURATION); break;

      case 'E': send_dits(1); delay(INTERLETTER_DURATION); break;

      case 'F': send_dits(2); send_dahs(1); send_dits(1); delay(INTERLETTER_DURATION); break;

      case 'G': send_dahs(2); send_dits(1); delay(INTERLETTER_DURATION); break;

      case 'H': send_dits(4); delay(INTERLETTER_DURATION); break;

      case 'I': send_dits(2); delay(INTERLETTER_DURATION); break;

      case 'J': send_dits(1); send_dahs(3); delay(INTERLETTER_DURATION); break;

      case 'K': send_dahs(1); send_dits(1); send_dahs(1);delay(INTERLETTER_DURATION); break;

      case 'L': send_dits(1); send_dahs(1); send_dits(2); delay(INTERLETTER_DURATION); break;

      case 'M': send_dahs(2); delay(INTERLETTER_DURATION); break;

      case 'N': send_dahs(1); send_dits(1); delay(INTERLETTER_DURATION); break;

      case 'O': send_dahs(3); delay(INTERLETTER_DURATION); break;

      case 'P': send_dits(1); send_dahs(2); send_dits(1); delay(INTERLETTER_DURATION); break;

      case 'Q': send_dahs(2); send_dits(1); send_dahs(1); delay(INTERLETTER_DURATION); break;

      case 'R': send_dits(1); send_dahs(1); send_dits(1); delay(INTERLETTER_DURATION); break;

      case 'S': send_dits(3); delay(INTERLETTER_DURATION); break;

      case 'T': send_dahs(1); delay(INTERLETTER_DURATION); break;

      case 'U': send_dits(2); send_dahs(1); delay(INTERLETTER_DURATION); break;

      case 'V': send_dits(3); send_dahs(1); delay(INTERLETTER_DURATION); break;

      case 'W': send_dits(1); send_dahs(2); delay(INTERLETTER_DURATION); break;

      case 'X': send_dahs(1); send_dits(2); send_dahs(1); delay(INTERLETTER_DURATION); break;

      case 'Y': send_dahs(1); send_dits(1); send_dahs(2); delay(INTERLETTER_DURATION); break;

      case 'Z': send_dahs(2); send_dits(2); delay(INTERLETTER_DURATION); break;

      case '0': send_dahs(5); delay(INTERLETTER_DURATION); break;

      case '1': send_dits(1); send_dahs(4); delay(INTERLETTER_DURATION); break;

      case '2': send_dits(2); send_dahs(3); delay(INTERLETTER_DURATION); break;

      case '3': send_dits(3); send_dahs(2); delay(INTERLETTER_DURATION); break;

      case '4': send_dits(4); send_dahs(1); delay(INTERLETTER_DURATION); break;

      case '5': send_dits(5); delay(INTERLETTER_DURATION); break;

      case '6': send_dahs(1); send_dits(4); delay(INTERLETTER_DURATION); break;

      case '7': send_dahs(2); send_dits(3); delay(INTERLETTER_DURATION); break;

      case '8': send_dahs(3); send_dits(2); delay(INTERLETTER_DURATION); break;

      case '9': send_dahs(4); send_dits(1); delay(INTERLETTER_DURATION); break;

      case '=': send_dahs(1); send_dits(3); send_dahs(1); delay(INTERLETTER_DURATION); break;

      case '/': send_dahs(1); send_dits(2); send_dahs(1); send_dits(1); delay(INTERLETTER_DURATION); break;

      case ' ':  delay(INTERLETTER_DURATION); delay(INTERLETTER_DURATION); break;  //double ck this one

      case '*': send_dahs(1); send_dits(3); send_dahs(1); send_dits(1); send_dahs(1); delay(INTERLETTER_DURATION); break;    // using asterisk for BK

      //case '&': send_dit(AUTOMATIC_SENDING); loop_element_lengths(3); send_dits(3); break;

      case '.': send_dits(1); send_dahs(1); send_dits(1); send_dahs(1); send_dits(1); send_dahs(1); delay(INTERLETTER_DURATION); break;

      case ',': send_dahs(2); send_dits(2); send_dahs(2); delay(INTERLETTER_DURATION); break;

      case '\'': send_dits(1); send_dahs(4); send_dits(1); delay(INTERLETTER_DURATION); break;                   // apostrophe

      case '!': send_dahs(1); send_dits(1); send_dahs(1); send_dits(1); send_dahs(2); delay(INTERLETTER_DURATION); break;

      case '(': send_dahs(1); send_dits(1); send_dahs(2); send_dits(1); delay(INTERLETTER_DURATION); break;

      case ')': send_dahs(1); send_dits(1); send_dahs(2); send_dits(1); send_dahs(1); delay(INTERLETTER_DURATION); break;

      case '&': send_dits(1); send_dahs(1); send_dits(3); delay(INTERLETTER_DURATION); break;

      case ':': send_dahs(3); send_dits(3); delay(INTERLETTER_DURATION); break;

      case ';': send_dahs(1); send_dits(1); send_dahs(1); send_dits(1); send_dahs(1); send_dits(1); delay(INTERLETTER_DURATION); break;

      case '+': send_dits(1); send_dahs(1); send_dits(1); send_dahs(1); send_dits(1); delay(INTERLETTER_DURATION); break;

      case '-': send_dahs(1); send_dits(4); send_dahs(1); delay(INTERLETTER_DURATION); break;

      case '_': send_dits(2); send_dahs(2); send_dits(1); send_dahs(1); delay(INTERLETTER_DURATION); break;

      case '"': send_dits(1); send_dahs(1); send_dits(2); send_dahs(1); send_dits(1); delay(INTERLETTER_DURATION); break;

      case '$': send_dits(3); send_dahs(1); send_dits(2); send_dahs(1); delay(INTERLETTER_DURATION); break;

      case '@': send_dits(1); send_dahs(2); send_dits(1); send_dahs(1); send_dits(1); delay(INTERLETTER_DURATION); break;

      case '<': send_dits(1); send_dahs(1); send_dits(1); send_dahs(1); send_dits(1); delay(INTERLETTER_DURATION); break;     // AR

      case '>': send_dits(3); send_dahs(1); send_dits(1); send_dahs(1); delay(INTERLETTER_DURATION); break;               // SK

      case '\n': break;

      case '\r': break;

      default: send_dits(2); send_dahs(2); send_dits(2); break;  

    }   //end of switch  

}      //end of send char routine

//======================================================

//  Routine to send dits after decoding letter to Morse

//======================================================

 void send_dits(int num_dits)

{

   p=0;

   do

   {

     contact(1);

     delay(DIT_DURATION);

     contact(0);

     delay(INTERBAUD_DURATION);

     p++;

   }

   while(p!=num_dits);

}

//=====================================================

// Routine to send dahs after decoding letter to Morse

//=====================================================

  void send_dahs(int num_dahs)

{

   p=0;

   do

   {

     contact(1);

     delay(DAH_DURATION);

     contact(0);

     delay(INTERBAUD_DURATION);

     p++;

   }

   while(p!=num_dahs);

}   

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

// Keyboard Routine that handles input from Keyboard  *************

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

// **Since the KDB_FLAG is set in LOOP, it will loop here      ****

// until a Key Down is pushed ending KEYBOARD MODE             ****

// Lower case letters are all                                  ****

// converted to uppercase because the routine to convert       ****

// letters to morse is set up to use upper case                ****

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

// This subroutine is in two parts. PART A is straight iput    ****

// from the keyboard. Part B is for changing the stored        ****

// messages.                                                   ****

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

     void keyboardin()

{

     char c;

     char e; 

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

//** PART A    **************

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

     while(KBD_FLAG==1)

    {

     if(keyboard.available())

    {

     char c=keyboard.read();

     Serial.print(c);

        if(int(c)>=97&&int(c)<=122)  //ck for lower case

          {

           c=char(int(c)-32);   //convert to upper case

           Serial.print(c);

          send_char(c); 

          }         

        else if(c==PS2_PAGEDOWN)  //quit keyboard mode

        {

          KBD_FLAG=0;

          Da_Beeper(6,3);

        }

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

// PART B                                   *

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

// Check if user wants to change Message    *

// number one                               *

//***************************************8***

        else if(c==PS2_UPARROW)

   {

          Serial.print("MSG ONE");

          Da_Beeper(6,6);

          MSG_CHANGE_FLAG=1;    //set flag for while loop

          int n=0;              //Set index for replacing message

      while(MSG_CHANGE_FLAG==1)

      {    

          if(keyboard.available())

          {

          char e=keyboard.read(); 

              if(int(e)>=97&&int(e)<=122)  //convert to caps

              {

                e=char(int(e)-32);

                Serial.print("got e");

              }

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

// ** used PS2_PAGEDOWN to end message change  *

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

              if(e==PS2_PAGEDOWN)   

               {

                 Serial.print("got flags");

                  Da_Beeper(6,3);       //audible dah, dah for user

                  MSG_CHANGE_FLAG=0;    //reset flages

                  KBD_FLAG=0;

                  msg1[n]='\0';         //append the null

               }         

               else                     //otherwise insert character

              {                         // into message and bump index

                Serial.print(e);

                msg1[n]=e;

                n++;

                Da_Beeper(2,2);         //Let user know a letter entered

              }

          }

      }

   }

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

// * End of change message number one                    ***

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

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

// Check if user wants to change Message    *

// number two                               *

//***************************************8***

        else if(c==PS2_LEFTARROW)

   {

          Serial.print("MSG TWO");

          Da_Beeper(6,6);

          Da_Beeper(6,6);

          MSG_CHANGE_FLAG=1;    //set flag for while loop

          int n=0;              //Set index for replacing message

      while(MSG_CHANGE_FLAG==1)

      {    

          if(keyboard.available())

          {

          char e=keyboard.read(); 

              if(int(e)>=97&&int(e)<=122)  //convert to caps

              {

                e=char(int(e)-32);

                Serial.print("got e");

              }

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

// ** used PS2_PAGEDOWN to end message change  *

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

              if(e==PS2_PAGEDOWN)   

               {

                 Serial.print("got flags");

                  Da_Beeper(6,3);       //audible dah, dah for user

                  MSG_CHANGE_FLAG=0;    //reset flages

                  KBD_FLAG=0;

                  msg2[n]='\0';         //append the null

               }         

               else                     //otherwise insert character

              {                         // into message and bump index

                Serial.print(e);

                msg2[n]=e;

                n++;

                Da_Beeper(2,2);         //Let user know a letter entered

              }

          }

      }

   }

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

// * End of change message number two                    ***

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

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

// Check if user wants to change Message    *

// number three                               *

//***************************************8***

        else if(c==PS2_RIGHTARROW)

   {

          Serial.print("MSG THREE");

          Da_Beeper(6,6);

          Da_Beeper(6,6);

          Da_Beeper(6,6);

          MSG_CHANGE_FLAG=1;    //set flag for while loop

          int n=0;              //Set index for replacing message

      while(MSG_CHANGE_FLAG==1)

      {    

          if(keyboard.available())

          {

          char e=keyboard.read(); 

              if(int(e)>=97&&int(e)<=122)  //convert to caps

              {

                e=char(int(e)-32);

                Serial.print("got e");

              }

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

// ** used PS2_PAGEDOWN to end message change  *

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

              if(e==PS2_PAGEDOWN)   

               {

                 Serial.print("got flags");

                  Da_Beeper(6,3);       //audible dah, dah for user

                  MSG_CHANGE_FLAG=0;    //reset flages

                  KBD_FLAG=0;

                  msg3[n]='\0';         //append the null

               }         

               else                     //otherwise insert character

              {                         // into message and bump index

                Serial.print(e);

                msg3[n]=e;

                n++;

                Da_Beeper(2,2);         //Let user know a letter entered

              }

          }

      }

   }

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

// * End of change message number three  and end         ***

// of PART B                                             ***

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

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

// END PART A                                            **

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

//** Other wise just keyboard input and send character   **

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

        else if(KBD_FLAG==1)

        {

        send_char(c);            //Go to general routine for 

                                // sending characters

        }

    }    // end of beginning Keyboard available statement

   }   //end of while(KBD_FLAG)

 }  // End of subroutine

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

// ** Beeper routine to acknowledge special keys    *****

// ** like Page Up or Page Down have been hit       *****

// ** Otherwise a user is not sure.                 *****

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

void Da_Beeper(int first, int second)

{

    int base_delaytime=40;

    int var_delaytime=0;

    var_delaytime=first * base_delaytime;    

    analogWrite(SPEAKER_PIN,127);

    delay(var_delaytime);  

    analogWrite(SPEAKER_PIN,0);

    delay(var_delaytime);

    var_delaytime=second * base_delaytime;

    analogWrite(SPEAKER_PIN,127);

    delay(var_delaytime);  

    analogWrite(SPEAKER_PIN,0);

    delay(var_delaytime);

}   
