' {$STAMP BS2}

' {$PBASIC 2.5}

DEBUG CLS, CR

DEBUG      "John Stark Regional High School, NH", CR, CR

DEBUG      "NASA Student Launch Initiative Rocketry Team", CR, CR

DEBUG      "Humidity Data Acquisition/ Robot Ground Movement Program", CR, CR

DEBUG      "_________________________________________________________", CR

'--- Data ---

   rotations     VAR   Byte

   i             VAR   Byte

'--- Main ---

   rotations = 0

   i = 0

main:

  DEBUG CR, CR

  PAUSE 1000

  DEBUG "*START ROBOT ground movement program..."

  GOSUB backward

  GOSUB forward

  GOSUB turnclockwise

  GOSUB backward

  GOSUB forward

  GOSUB turncounterclockwise

  GOTO main

forward:

   FOR i = 0 TO 60

   PULSOUT 15, 850                           ' move forward 1

   PULSOUT 13, 650

   PAUSE 20

   NEXT

backward:                                    ' move backward 1/3

   FOR i = 0 TO 240

   PULSOUT 15, 650

   PULSOUT 13, 850

   PAUSE 20

   NEXT

turnclockwise:                               ' rotate clockwise

   FOR i = 0 TO 60

   PULSOUT 15, 850

   PULSOUT 13, 850

   PAUSE 20

   NEXT

turncounterclockwise:

   FOR i = 0 TO 60

   PULSOUT 15, 550

   PULSOUT 13, 450

   PAUSE 20

   NEXT

ShtData         PIN     1                       ' bi-directional data

Clock           PIN     0                       ' clock (for Sensirion)

TX              PIN     8               ' Transmit Data   --> 27937.4 (RXD)

RTS             PIN     9               ' Request To Send --> 27937.6 (CTS)

RX              PIN     10              ' Receive Data    <-- 27937.5 (TXD)

CTS             PIN     11              ' Clear To Send   <-- 27937.2 (RTS)

' -----[ Constants ]-------------------------------------------------------

Baud            CON     84              ' Serial Baud Rate 9600 bps (BS2)

NumSamples      CON     15*60           ' Number Of Samples To Log (15 minutes)

ShtTemp         CON     %00011                  ' read temperature

ShtHumi         CON     %00101                  ' read humidity

ShtStatW        CON     %00110                  ' status register write

ShtStatR        CON     %00111                  ' status register read

ShtReset        CON     %11110                  ' soft reset (wait 11 ms after)

Ack             CON     0

NoAck           CON     1

No              CON     0

Yes             CON     1

DegSym          CON     186                     ' degrees symbol for DEBUG

' -----[ Variables ]-------------------------------------------------------

' Note: Because the variables are shared between the Sensirion and the

' Memory Stick Datalogger, they're assigned manually rather than

' letting the compiler do it.  In particular, the Input Buffer is

' used for the Sensirion data since it's not used at the same time.

'

' -------------------------------------------------------------------------

buffer          VAR     B0              ' Input Buffer (B0 - B15)

index           VAR     B18             ' Index Variable

ioByte1         VAR     B19             ' Input/Output Storage

counter         VAR     W8              ' Counter Variable

flag            VAR     B20.BIT0        ' Event Status Flag

ioByte2         VAR     B13             ' data from/to SHT1x

ackBit          VAR     B15.BIT0        ' ack/nak from/to SHT1x

toDelay         VAR     B14             ' timeout delay timer

timeOut         VAR     B15.BIT1        ' timeout status

soT             VAR     W0              ' temp counts from SHT1x

tC              VAR     W1              ' temp - celcius

tF              VAR     W2              ' temp - fahrenheit

soRH            VAR     W3              ' humidity counts from SHT1x

rhLin           VAR     W4              ' humidity; linearized

rhTrue          VAR     W5              ' humidity; temp compensated

status          VAR     B12             ' SHT1x status byte

'

'

' -----[ Initialization ]--------------------------------------------------

'

'

PAUSE 500                               ' 100 = 1 second. 500 allows 1/2 second To settle

HIGH TX                                 ' Initialize Transmit Line

LOW RTS                                 ' Take Vinculum Out Of Reset

PAUSE 500                               ' Allow 1/2 Second To Settle

DEBUG " *COMPLETE*", CR, CR, CR

DEBUG "1) Synchronize Computer with Flash Drive..."

GOSUB SHT_Connection_Reset              ' reset device connection

  SEROUT TX\CTS, Baud, ["E", CR]        ' Sync Command Character

  GOSUB Get_Data                        ' Get Response

  PAUSE 500

' LOOP UNTIL ioByte1 = $0D                ' Wait For Carriage Return

DO

  SEROUT TX\CTS, Baud, ["e", CR]        ' Sync Command Character

  GOSUB Get_Data                        ' Get Response

  PAUSE 500                             ' Pause 1/2 Second

LOOP UNTIL ioByte1 = $0D                ' Wait For Carriage Return

' -----[ Program Code ]----------------------------------------------------

Main1:

  DEBUG " *SYNCHRONIZED*", CR, CR

  DEBUG "2) Switch to Short Command Mode..."

  SEROUT TX\CTS, Baud, ["SCS", CR]

  GOSUB Get_Data

  DEBUG " *CONFIRMED*", CR, CR

  DEBUG "3) Wait for DataLogger to Initialize..."

Check_Drive:

  DO

    SEROUT TX\CTS, Baud, [CR]

    GOSUB Get_Data

    IF buffer(0) = ">" THEN

      EXIT

    ELSEIF buffer(0) = "N" AND buffer(1) = "D" THEN

      DEBUG "."

    ELSEIF buffer(0) = "D" AND buffer(1) = "D" AND flag = 0 THEN

      DEBUG "Connected!", CR, "Accessing..."

      flag = 1

    ELSE

      DEBUG "."

    ENDIF

    PAUSE 250

  LOOP

  DEBUG " *INITIALIZED*", CR, CR

  DEBUG "4) Open Data Storage File ..."

' -------------------------------------------------------------------------

'

' SEROUT TX\CTS, Baud, [$07, $20, "datafile.txt", CR]

' This is the line command that prevents old data from being overwritten by new data!

'

' -------------------------------------------------------------------------

  GOSUB Get_Data

  SEROUT TX\CTS, Baud, [$09, $20, "datafile.txt", CR]

  GOSUB Get_Data

' ----------------------------------------------------

Heater_On:

  ' DEBUG "SHT1x heater on", CR

  ' status = %00000100

  ' GOSUB SHT_Write_Status

' -----------------------------------------------------

    DEBUG " *FILE OPEN*", CR, CR, CR

    DEBUG "Writing data...", CR, CR, CR

FOR counter = 1 TO 5

    GOSUB SHT_Measure_Temp

    GOSUB SHT_Measure_Humidity

    DEBUG "#",DEC counter," ",REP "-"\tC.BIT15,DEC ABS tC/10,".",DEC1 ABS tC,", ",DEC rHLin/10,".",DEC1 rHLin,CR,LF

    SEROUT TX\CTS, Baud, [ $8,$20,0,0,0,14,CR,tC.BIT15*13+32,DEC3 ABS (tC/10),".", DEC1 ABS tC,",",DEC3 (rhLin/10),".",DEC1 rhLin,CR,LF,CR]

    PAUSE 100                           ' Delay in Writing Data 1000 = 1 second, 500 = 1/2 second, etc.

    GOSUB Get_Data                      ' Purge Receive Buffer

NEXT

    DEBUG CR, "5) Closing File..."

    DEBUG " *DATA SAVED TO FLASH DRIVE*", CR, CR, CR

    DEBUG "*RESTART ROBOT ground movement and DATA ACQUISITION sequence*", CR

    SEROUT TX\CTS, Baud, [$0A, $20, "datafile.txt", CR]

    GOSUB Get_Data

'

' Loops back to the start of the main: ground movement sequence

    GOSUB MAIN

' -------------------------------------------------------

Heater_Off:

  ' DEBUG "SHT1x heater off", CR, CR

  ' status = %00000000                  ' heater bit = Off

  ' GOSUB SHT_Write_Status

  STOP

' -------------------------------------------------------

'

' -----[ Subroutines ]-----------------------------------------------------

Get_Data:

  index = 0                             ' Reset Index Pointer

  DO                                    ' Receive Data

    SERIN RX\RTS, Baud, 100, TimeoutExit, [ioByte1]

    buffer(index) = ioByte1             ' Add Received Byte To Buffer

    index = index + 1                   ' Increment Index Pointer

    IF index > 14 THEN TimeoutExit      ' Check For Overflow

  LOOP

TimeoutExit:

  RETURN

'

' connection reset: 9 clock cyles with ShtData high, then start sequence

SHT_Connection_Reset:

  SHIFTOUT ShtData, Clock, LSBFIRST, [$FFF\9]

'

' generates SHT1x "start" sequence

'          _____         _____

' ShtData       |_______|

'              ___     ___

' Clock    ___|   |___|   |___

SHT_Start:

  INPUT ShtData                                 ' let pull-up take line high

  LOW Clock

  HIGH Clock

  LOW ShtData

  LOW Clock

  HIGH Clock

  INPUT ShtData

  LOW Clock

  RETURN

'

' measure temperature:

' -- celcius = soT * 0.01 - 40

' -- fahrenheit = soT * 0.018 - 40

SHT_Measure_Temp:

  GOSUB SHT_Start                               ' alert device

  ioByte2 = ShtTemp                             ' temperature command

  GOSUB SHT_Write_Byte                          ' send command

  GOSUB SHT_Wait                                ' wait until measurement done

  ackBit = Ack                                  ' another read follows

  GOSUB SHT_Read_Byte                           ' get MSB

  soT.HIGHBYTE = ioByte2

  ackBit = NoAck                                ' last read

  GOSUB SHT_Read_Byte                           ' get LSB

  soT.LOWBYTE = ioByte2

'

' Note: Conversion factors are multiplied by 10 to return the

' temperature values are in tenths of degrees

  tC = soT / 10 - 400                           ' convert to tenths C

  tF = soT ** 11796 - 400                       ' convert to tenths F

  RETURN

' measure humidity

'

SHT_Measure_Humidity:

  GOSUB SHT_Start                               ' alert device

  ioByte2 = ShtHumi                             ' humidity command

  GOSUB SHT_Write_Byte                          ' send command

  GOSUB SHT_Wait                                ' wait until measurement done

  ackBit = Ack                                  ' another read follows

  GOSUB SHT_Read_Byte                           ' get MSB

  soRH.HIGHBYTE = ioByte2

  ackBit = NoAck                                ' last read

  GOSUB SHT_Read_Byte                           ' get LSB

  soRH.LOWBYTE = ioByte2

  '

  rhLin = (soRH ** 26542)

  rhLin = rhLin - ((soRH ** 3468) * (soRH ** 3468) + 50 / 100)

  rhLin = rhLin - 40

  rhTrue = ((tC / 10 - 25) * (soRH ** 524 + 1) + (rhLin * 10)) + 5 / 10

  RETURN

' sends "status"

'

SHT_Write_Status:

  GOSUB SHT_Start                               ' alert device

  ioByte2 = ShtStatW                            ' write to status reg command

  GOSUB SHT_Write_Byte                          ' send command

  ioByte2 = status

  GOSUB SHT_Write_Byte

  RETURN

' returns "status"

'

SHT_Read_Status:

  GOSUB SHT_Start                               ' alert device

  ioByte2 = ShtStatW                            ' write to status reg command

  GOSUB SHT_Read_Byte                           ' send command

  ackBit = NoAck                                ' only one byte to read

  GOSUB SHT_Read_Byte

  RETURN

'

' sends "ioByte"

' returns "ackBit"

SHT_Write_Byte:

  SHIFTOUT ShtData, Clock, MSBFIRST, [ioByte2]  ' send byte

  SHIFTIN  ShtData, Clock, LSBPRE, [ackBit\1]   ' get ack bit

  RETURN

'

' returns "ioByte"

' sends "ackBit"

SHT_Read_Byte:

  SHIFTIN  ShtData, Clock, MSBPRE, [ioByte2]    ' get byte

  SHIFTOUT ShtData, Clock, LSBFIRST, [ackBit\1] ' send ack bit

  INPUT ShtData                                 ' release data line

  RETURN

'

' wait for device to finish measurement (pulls data line low)

' timeout after ~1/4 second

SHT_Wait:

  INPUT ShtData                                 ' data line is input

  FOR toDelay = 1 TO 1000                        ' give ~1 second to finish

    timeOut = INS.LOWBIT(ShtData)               ' scan data line

    IF (timeOut = No) THEN SHT_Wait_Done        ' if low, we're done

    PAUSE 1

  NEXT

SHT_Wait_Done:

  RETURN

'

' reset SHT1x with soft reset

SHT_Soft_Reset:

  GOSUB SHT_Connection_Reset                    ' reset the connection

  ioByte2 = ShtReset                            ' reset command

  ackBit = NoAck                                ' only one byte to send

  GOSUB SHT_Write_Byte                          ' send it

  PAUSE 11                                      ' wait at least 11 ms

RETURN
