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  File: Kypd_01.spin

  Date: 21 November 2007

  Auth: Parallax Forum Member "Drone"

  Lisc: Public domain - use at your own risk.

  Desc: 4X4 Keypad scan demo, key scan codes appear on a debug LCD.

        This code is written top-down to illustrate the keypad scan process.

        There is an option to output key-clicks or beeps to a pin; tested with a Piezo speaker.

        Scan codes are as follows:

        0 - 9 => 0 - 9

            * => 10

            # => 11

        A - D => 12 - 15

        Four output pins connect to keypad rows via four 1kOhm series current-limiting resistors.

        Four input pins connect to keypad columns with four 10kOhm pull-down resistors.

           Figure-1, Schematic

               1┌─┐ 2┌─┐ 3┌─┐ A┌─┐

                │  │  │  │
        ┌───────┻─┼──┻─┼──┻─┼──┘ │

        │      4┌─┫ 5┌─┫ 6┌─┫ B┌─┫

        │       │  │  │  │
        │ ┌─────┻─┼──┻─┼──┻─┼──┘ │

        │ │    7┌─┫ 8┌─┫ 9┌─┫ C┌─┫

        │ │     │  │  │  │
        │ │ ┌───┻─┼──┻─┼──┻─┼──┘ │

        │ │ │  *┌─┫ 0┌─┫ #┌─┫ D┌─┫

        │ │ │   │  │  │  │
        │ │ │ ┌─┻─┼──┻─┼──┻─┼──┘ │

        │ │ │ │   │    │    │    │

   Pin: 2 2 2 2   2    2    2    1

        6 5 4 3   2    1    0    9

        │ │ │ │   │    │    │    │

        │         │ 10k

      1k ──>x4   ┣──┐ ──────>x4

        │         │    

       Out        In

}

CON

' -----[ User Definable Parameters Follow ]---------------------------

  LCD_Pin       = 0                                    ' Typically 27

  LCD_Baud      = 19200                                 ' Typically 19200

  LCD_Lines     = 4                                     ' 2 or 4 line display

  LCD_Blite     = true                                  ' true=on, flase=off

  LCD_Curs      = 0                                     ' 3 is a block blinking cursor

  Spk_On        = true                                  ' true=key clicks on, false=key clicks off

  Spk_Pin       = 16                                    ' Speaker output pin

  Spk_Frq       = 1800                                  ' Speaker freqeuncy in Hz, e.g., 1800

  Spk_Dur       = 100                                   ' Tone duration = Spk_Frq/Spk_Dur, e.g., 100 

  Key_Rpt       = 4                                     ' Key repeat delay = 1/Key_Rpt seconds, e.g., 4

  Row_Start     = 11                                    ' Pin for top row of keypad

  Col_Start     = 15                                    ' Pin for left column

' -----[ Typically No User Definable Parameters Below This Line ]-----

  _clkmode      = xtal1 + pll16x                        ' use crystal x 16

  _xinfreq      = 5_000_000                             ' 5MHz crystal x 16 = 80 MHz system clock

OBJ

  Debug : "Debug_Lcd"                                   ' The venerable LCD Debug object

  LS : "LarrysStepper4App2"

  num : "simple_numbers"

VAR

  byte            number, key                                ' Holds key scan codes and no key pressed flag

  byte            Idx, LtOnOff

  word            distance, speed, code, startingblock, S

PUB Main

  distance := 0

  speed := 0

  Debug.init(LCD_Pin, LCD_Baud, LCD_Lines)             ' Debug LCD on pin 27, 19.2 bps, 4 lines

  Debug.backLight(true)                                 ' Turn on the LCD backlight

  Debug.cursor(LCD_Curs)                                ' Set LCD cursor

  Debug.cls                                             ' Clear the LCD

  Debug.gotoxy(1,0)

  Debug.str(string("Larry's Joint",13))

  waitcnt(clkfreq*2 + cnt)

  Debug.cls

  Debug.gotoxy(1,1)

  Debug.str(string("Ready to test",13))

  keypad

PUB tester

  Debug.cls

  Debug.gotoxy(0,0)

  Debug.str(string("distance",13))

  Debug.gotoxy(0,1)

  Debug.str(string("speed",13))

  Debug.gotoxy(9,1)

  Debug.decf(speed, 3)

  Debug.gotoxy(9,0)

  Debug.decf(distance, 3) 

  if speed <> 0

    S := distance

    S := S/2

'    LS.mark(S)          'If I uncomment line 112 then line 114 will cause the motor to chatter

'  repeat until ina[11]

    LS.start(distance, speed)  'Line 112 or 114 will work but not both

'    motorz(distance, speed)

PUB memry

    if distance <> 0

      key := 0

      speed := code

      code := 0

      tester

    else

      distance := code

      code := 0

      keypad  

'PUB motorz(A, B)

'    LS.start(distance, speed)                                     'Finally! cognew in different object

PUB keypad    

  dira[Row_Start..Row_Start - 3]~                      ' Set pins 26 thru 23 to outputs

  dira[Col_Start..Col_Start - 3]~~                       ' Set pins 22 thru 19 to inputs

  number := 16                                          ' Init the no key pressed flag

  repeat                                                ' Repeat forever

    outa[15] := 1                                       ' Top row set hi

    if ina[11] == 1                                     ' Scan left most column for hi

      number := 12                                     ' If the column is hi, assign the key pressed

    if ina[10] == 1                                     ' Scan the next column

      number := 13                                       ' And so on...

    if ina[9] == 1

      number := 14

    if ina[8] == 1

      number := 15                                      ' Number 12 is the A key

    outa[15] := 0                                       ' Top row set back to low

    outa[14] := 1                                       ' Next row set to hi

    if ina[11] == 1                                     ' Scan columns again and assign keys pressed        

      number := 11

    if ina[10] == 1

      number := 9

    if ina[9] == 1

      number := 6

    if ina[8] == 1

      number := 3                                      ' Number 13 is the B key

    outa[14] := 0

    outa[13] := 1

    if ina[11] == 1

      number := 0

    if ina[10] == 1

      number := 8

    if ina[9] == 1

      number := 5

    if ina[8] == 1

      number := 2                                      ' Number 14 is the C key

    outa[13] := 0

    outa[12] := 1

    if ina[11] == 1

      waitcnt(clkfreq/2 + cnt)

      BkLt

      Debug.backLight(Idx)

'      number := 10                                      ' Number 10 is the * key ... I want to toggle backlight      

    if ina[10] == 1

      number := 7

    if ina[9] == 1

      number := 4                                      ' Number 11 is the # key

    if ina[8] == 1

      number := 1                                      ' Number 15 is the D key

    outa[12] := 0

    if number <> 16                                     ' If number is not 16, then a key was pressed

      if Spk_On == true                                 ' If speaker enabled...

        Key_Clik                                        ' Make a key click

       updateLcd(code)

'      Debug.dec(number)                                 ' Display the key scan code on the LCD

      key := number

      Keybuf

      number := 16                                      ' Re-init the no key pressed flag

      waitcnt(clkfreq / Key_Rpt + cnt)                        ' Key repeat delay set to 1/4 second

PRI Key_Clik                                            ' This subroutine makes key clicks or beeps

  dira[Spk_Pin] := 1                                    ' Set Spkr_Pin to output

  repeat Spk_Frq / Spk_Dur                              ' Repeat Spk_Frq / Spk_Dur times,

    !outa[Spk_Pin]                                      ' Toggle the speaker output pin

    waitcnt(clkfreq / (Spk_Frq * 2) + cnt)              ' Wait 1/(Spk_Frq*2) seconds

PRI updateLcd(value)

  Debug.gotoxy(7, 0)

  Debug.decf(number, 3) 

PRI BkLt

  LtOnOff := ++LtOnOff // 2                           ' point to next step

  Idx := Lite[LtOnOff]                         ' update outputs

PRI Keybuf

  if key == 11       

     memry

  code := code * 10 + key

DAT

    Lite byte  true, false

