'This program measures the EV current, voltage, temperature and RPM and displays the values

'The program calculates the Power and Energy-Usage and displays the values

'A buzzer is triggered upon over current or temperature

'A reset input restores the battery energy level display to full capacity indication

'Initialise 1 MHz Clock                                      'Start of program

'For Current routine

   Dim Current as Word

   Dim Currentlowbyte as Byte

   Dim Currenthighbyte as Byte

   Dim Current8 as Byte

'For Voltage routine

   Dim Voltage as Word

   Dim Voltagelowbyte as Byte

   Dim Voltagehighbyte as Byte

   Dim Voltage8 as Byte

'For Temperature routine

   Dim Temperature as Word

   Dim Temperaturelowbyte as Byte

   Dim Temperaturehighbyte as Byte

   Dim Temperature8 as Byte

'For Selector routine

   Dim Selector as Word

   Dim Selectorpushbutton as bit

'For RPM sub-routine

   Dim B As Byte                                            'Byte value of the RPM

   Dim E As Word                                            'Word value of the pulse length

   Dim F as Single                                          'Used to calculate B

'For Energy sub-routine

   Dim X as Byte                       'Contains new value to be stored "writeeeprom" (5000Whr/50km is 5V)

   Dim Y as Byte                        'Contains stored value "readeeprom"

   Dim Z as Bit                         'Restart indicator (sets the charged battery indicator to full - 5kWhr

   Dim Energy as Word                   'Used to detect 20Whr increments upon which X is decresed by one.

                                         '20Whr x 255 = 5100 Whr (20W x 1 second = 20Whr)

                                         'e.g. 100A at 100V is 10000W for one second is 10000/3600 = 2.78Whr x  7 = 20Whr

                                         'The program cycle is set to run at 1 second intervals

'For Power sub-routine

   Dim PowerA as Word                    'Displayed in kW (10kW is 1V)

   Dim Powera8 as Byte

   Dim Portcpinsdirection As Byte       'used to control portc direction

   'Dim Q as Bit                          'used to control the bleeper if required

'************************************************************

   Config Portb = Output                                   'D to A port

   Config Portd = Output                                   'Pin 1 to Pin 5 are used to drive 5 selector indicating diodes

   Config Portd.5 = input                                  'Pin 6 on port D is used to detect selector input

   Config Portd.6 = input                                  'Pin 7 on port D is used for restart indicator

   Config Portd.7 = Input                                  'RPM Pulse input is on pin PortD.7

   Portcpinsdirection = &B00000011                          ' Portc.0 connects to Bleeper

   Out &H34 , Portcpinsdirection                            'Portc.1 connects to selector indicating diode 6

   E = &B0                                                   'Clear variables

   B = &B0

   F = 0

   Y = 0

   X = 0

   Energy = 0

   'Q = 0

   'Out &H35 , &B0                                          'Switch Bleeper indicator off

   Selector = 0

   Selectorpushbutton = 1

Waitms 100

Goto Eeprom                                               'Skip restart code upon entry

'**********************************************************

Start:

'Toggle Q

'If Q = 1 then Out &H35 , &B1                            ' for bleeper if required

'If Q = 0 then Out &H35 , &B0

'For Battery Energy Display

  Z = Pind.6                                             'Determine restart request status

  waitms 2

     If Z = 0 Then X = &B11111111                        'Restart Battery energy level to "full"

     If Z = 0 Then Writeeeprom X, 1

     'If Z = 0 Then Energy = 5                             '50 km equivalent to 6000 kWhr.

 Eeprom:

'Read Current

   Out &H27 , &B00000101                                    'Setup the Adc - Port ADC5  Pin 28

   Out &H26 , &B11010111

   Waitms 2

   Currentlowbyte = Inp(&H24)                               'Read current

   Currenthighbyte = Inp(&H25)

   Current = Makeint(currentlowbyte , Currenthighbyte)     'Combine ADC bytes into a word

   Current = Current / &B100                                  'Convert Current from 10 bits to 8 bits

   Current8 = Current                                       'Transfrom to byte

'Read Voltage

   Out &H27 , &B00000100                                    'Setup the Adc - Port ADC4  Pin 27

   Out &H26 , &B11010111

   Waitms 2

   Voltagelowbyte = Inp(&H24)                               'Read current

   Voltagehighbyte = Inp(&H25)

   Voltage = Makeint(voltagelowbyte , Voltagehighbyte)     'Combine ADC bytes into a word

   Voltage = Voltage / &B100                                  'Convert Voltage from 10 bits to 8 bits

   Voltage8 = Voltage                                       'Transfrom to byte

'Read Temperature

   Out &H27 , &B00000011                                    'Setup the Adc - Port ADC3  Pin 26

   Out &H26 , &B11010111

   Waitms 2

   Temperaturelowbyte = Inp(&H24)                          'Read current

   Temperaturehighbyte = Inp(&H25)

   Temperature = Makeint(temperaturelowbyte , Temperaturehighbyte)      'Combine ADC bytes into a word

   Temperature = Temperature / &B100

   Temperature8 = Temperature                               'Convert Temperature from 10 bits to 8 bits

'Calculate Power and Energy-Usage

 Readeeprom Y, 1                                          'Determine current enegy level

   Waitms 2

   X = Y

   Powera = Voltage * Current

   Powera = Powera / &B110011

   Powera8 = Powera

   If Powera > 10 Then Energy = Energy + PowerA

   If X = 0 then goto Proceed

   If energy > 1100 then X = X - &B1                        '5100Whr/255 = 20Whr. 20Whr = 72000Ws

   If energy > 1100 then Writeeeprom X, 1                  '10000Ws is 51 then 72000Ws is 368

   If energy > 1100 then Energy = 0                          'Trim this factor to calibrate (368*3=1100??!)

  Proceed:

'Determine RPM

    E = 0

 Pulsein E , PinD , 7 , 1                                   'Determine pulse length

    Waitms 10                                               'Calculate RPM

    F = 265                                                  '265 is the calibration factor (change it for accurate output)

    F = F/E                                                  'This factor is equivalent to 5000 RPM (which is 5V on D to A output)

    F =F*255                                                 'Convert to byte for D to A

    F = Round (F)

    If F > 255 Then F = 255

    B = F                                                    'B is the Byte to be provided to the D to A

   Selectorpushbutton = Pind.5                                'Read Selector push button

   Waitms 80                                                 'Used to set the 1 second interval of the main program cycle

   If selectorpushbutton = 0 then selector = selector + 1

   If selector > &B101 then selector = 0

   If Selector = &B0 Then Goto Currentdisplay '.5V              'Determine selector position

   If Selector = &B1 Then Goto Voltagedisplay  '1.5V

   If Selector = &B10 Then Goto PowerKWdisplay  '2.5V

   If Selector = &B11 Then Goto RPMdisplay       '3.5V

   If Selector = &B100 Then Goto Temperaturedisplay '4.5V

   If Selector = &B101 Then Goto Batterydisplay '5V

'******************************************************************

Currentdisplay:                                        'Provide the Byte value of the Current to the D to A circuit

Portb = Current8                                       '100A is 1V

Portd = &B00000001

Out &H35 , &B00

Goto Start

Voltagedisplay:                                       'Provide the Byte value of the Voltage to the D to A circuit

Portb = Voltage8                                      '100V is 1V

Portd = &B00000010

Out &H35 , &B00

Goto Start

PowerKWdisplay:                                        'Provide the Byte value of the Power to the D to A circuit

Portb = Powera8                                        '10kW is 1V

Portd = &B00000100

Out &H35 , &B00

Goto Start

RPMdisplay:

Portb = B                                                'Provide the Byte value of the RPM to the D to A circuit

Portd = &B00001000                                       'e.g. 1V = 1000 RPM

Out &H35 , &B00

Goto Start

Temperaturedisplay:                                    'Provide the Byte value of the Temperature to the D to A circuit

PortD = &B00010000                                     '25 deg C is 0.25V

Portb = Temperature8

Goto Start

Batterydisplay:                                         'Display current energy level (in kilometers)

PortD = &B00000000                                     '5000Whr is equivalent to 50Km (5V is 255 which is 5000kWhr)

Out &H35 , &B10

PortB = Y

Goto Start

End

