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

'*  Name    : AMB_MMC_1.BAS                                     *

'*  Author  : IW2FVO_Ambrogio                                   *

'*  Notice  : Copyright (c) 2009 None                           *

'*          : All Rights Reserved                               *

'*  Date    : 26/04/2009                                        *

'*  Version : 1.0                                               *

'*  Notes   :                                                   *

'*          :                                                   *

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

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

'*  Name    : TEST READ A FILE USING FAT.BAS                                  *

'*  Author  : GARY WARNER                                                     *

'*  Notice  : Copyright (c) 2008 YORK ELECTRONICS                             *

'*          : All Rights Reserved                                             *

'*  Date    : 3/02/2008                                                       *

'*  Version : 1.0                                                             *

'*  Notes   : BE SURE TO TURN WDT OFF, PWR UP TMR ENABLE                      *

'*  HARDWARE: PIC16F876A, MAX232, 24C64 (FM24C64), 5 VOLT (MICRO)             *

'*  HARDWARE: 3.3 VOLTS (MMC), 16MHZ EXT CRYSTAL, 128M MMC                    *

'*  HARDWARE: GREEN LED CATHODE TO PIC PIN                                    *

'*  HARDWARE: SPI LEVEL CONVERTER: PIC TO VSS 6.8k RESISTORS                  *

'*  HARDWARE" SPI LEVEL CONVERTER: PIC TO VDD 120k RESISTORS                  *

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

';Program Configuration Register 1H

@

__CONFIG    _CONFIG1H, _OSCS_OFF_1H & _HS_OSC_1H      

';Program Configuration Register 2L

@

__CONFIG    _CONFIG2L, _BOR_OFF_2L & _BORV_20_2L & _PWRT_OFF_2L

';Program Configuration Register 2H

@

__CONFIG    _CONFIG2H, _WDT_ON_2H & _WDTPS_128_2H

';Program Configuration Register 3H

@

__CONFIG    _CONFIG3H, _CCP2MX_OFF_3H

';Program Configuration Register 4L

@

__CONFIG    _CONFIG4L, _STVR_OFF_4L & _LVP_OFF_4L & _DEBUG_OFF_4L

';Program Configuration Register 5L

@

__CONFIG    _CONFIG5L, _CP0_OFF_5L & _CP1_OFF_5L & _CP2_OFF_5L & _CP3_OFF_5L 

';Program Configuration Register 5H

@

__CONFIG    _CONFIG5H, _CPB_OFF_5H & _CPD_OFF_5H

';Program Configuration Register 6L

@

__CONFIG    _CONFIG6L, _WRT0_OFF_6L & _WRT1_OFF_6L & _WRT2_OFF_6L & _WRT3_OFF_6L 

';Program Configuration Register 6H

@

__CONFIG    _CONFIG6H, _WRTC_OFF_6H & _WRTB_OFF_6H & _WRTD_OFF_6H

';Program Configuration Register 7L

@

__CONFIG    _CONFIG7L, _EBTR0_OFF_7L & _EBTR1_OFF_7L & _EBTR2_OFF_7L & _EBTR3_OFF_7L

';Program Configuration Register 7H

@

__CONFIG    _CONFIG7H, _EBTRB_OFF_7H

DEFINE OSC 10       ' 10 MHz XTAL AND X 4 INTERNAL PLL 

INCLUDE "MODEDEFS.BAS"

ADCON1
= 7


'Adjust ADC for your needs

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

' Set Debug_OUTPUT pin port

DEFINE DEBUG_REG PORTC 

' Set Debug pin bit         ' TRASMISSIONE RS_232 : PORTA C.6 CON 1K IN SERIE

DEFINE DEBUG_BIT 6              

' Set Debug baud rate

DEFINE DEBUG_BAUD 9600 

' Set Debug mode: 0 = true, 1 = inverted

DEFINE DEBUG_MODE 1

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

' Set Debug_INPUT pin port

DEFINE DEBUGIN_REG PORTC 

' Set Debug_IN pin bit         ' RICEZIONE RS_232 : PORTA C.7 CON 22K IN SERIE

DEFINE DEBUGIN_BIT 7              

' Set Debug baud rate

DEFINE DEBUGIN_BAUD 9600 

' Set Debug mode: 0 = true, 1 = inverted

DEFINE DEBUGIN_MODE 1

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

PAUSE 100

SPI_CS      VAR PORTC.1     ' CHIP SELECT TO MMC PIN 1  VIA RESISTOR ATTEN

SPI_CLK     VAR PORTC.3     ' CLOCK OUT TO MMC PIN 5  VIA RESISTOR ATTEN

SPI_OUT     VAR PORTC.5     ' DATA OUT TO MMC PIN 2   VIA RESISTOR ATTEN

SPI_IN      VAR PORTC.4     ' DATA INPUT FROM MMC PIN 7  DIRECT CONNECTION

'T1CON.BIT0 = 1

INPUT SPI_IN                ' ASSIGN SPI I/O DIRECTION    

OUTPUT SPI_CS               '   

OUTPUT SPI_CLK              '   

OUTPUT SPI_OUT              '   

SPI_CS = 1                  ' SET SPI PORTS FOR MMC_INI CALL ROUTINE

SPI_OUT = 1                 '   

SPI_CLK = 0                 '   

I VAR BYTE

RESP VAR BYTE

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

REBOOT:                     'REBOOT FROM THE BEGINING

CLEAR

A           VAR BYTE[4]     'GENERAL VARIABLES

ACKC        VAR BYTE        'TEMP FOR I2C DEBUGING

ADD         VAR BYTE[4]     'ADDRESS DWORD VALUE

ADD_CONV    VAR BYTE[4]

B           VAR BYTE[4]

C           VAR BYTE[4]

CARRY_FLAG  VAR BIT

CLUSTER     VAR WORD

CMD         VAR BYTE

CONT        VAR BYTE

COPIES      VAR BYTE        'COPIES OF THE PARTITION BOOT RECORD

D           VAR BYTE[4]

D_TABLE     VAR WORD        'HOLDER OF THE DIRECTORY TABLE LOCATION (IN SECTORS)

DISP_RAM    VAR BIT

F_NAME      VAR BYTE[11]    'HOLDER FOR TARGET FILE NAME

F_SECTOR    VAR WORD

IL          VAR WORD

KEY_IN      VAR BYTE        'DEBUG KEYBOARD INPUT BYTE

KEY_IN2     VAR WORD

OP          VAR WORD

PROD_CONV   VAR WORD

RESERVE     VAR WORD

RW          VAR BIT

SEC2_CONV   VAR BYTE[4]

SHIFT_COUNT VAR BYTE        'LOOP COUNTER FOR GET_BYTE LOOPS

SPF         VAR BYTE[2]     'HOLDER FOR THE SECTORS PER PARTITION RECORD

SPF_TOTAL   VAR WORD

TMR1_1      VAR WORD

TMR1_2      VAR WORD

W_BYTE      VAR BYTE        'WORKING BYTE (I/O TO-FROM MMC)

X           VAR byte        'GENERIC FOR-NEXT LOOP COUNTER

XL          VAR WORD        'GENERIC WORD-SIZE FOR-NEXT LOOP COUNTER

XL2         VAR WORD        '   "   "

Y           VAR BYTE

Z           VAR BYTE

'LED         VAR PORTB.7     'ASSIGN ALLASES PORTS AND PINS 

'SPI_CS      VAR PORTC.2     '   "   "

'SPI_CLK     VAR PORTC.3     '   "   "

'SPI_OUT     VAR PORTC.5     '   "   "

'SPI_IN      VAR PORTC.4     '   "   "

'I2D         VAR PORTB.4     'I2C DATA PIN

'I2C         VAR PORTB.5     'I2C CLOCK PIN

'SDA         VAR PORTB.4     'NEW I2C DATA PIN

'SCL         VAR PORTB.5     'NEW I2C CLOCK PIN

T1CON.BIT0 = 1

INPUT SPI_IN                'ASSIGN SPI I/O DIRECTION    

OUTPUT SPI_CS               '   "   "

OUTPUT SPI_CLK              '   "   "

OUTPUT SPI_OUT              '   "   "

SPI_CS = 1                  'SET SPI PORTS FOR MMC_INI CALL ROUTINE

SPI_OUT = 1                 '   "   "

SPI_CLK = 0                 '   "   "

'DEBUG 12                    'CLEAR DEBUG'S TERMINAL SCREEN

'FOR X = 5 TO 1 STEP -1      'BLINK THE LED 5 TIMES - FOR DELAY ONLY

'    DEBUG #X, 13            'THIS GIVES ME A CHANCE TO FOCUS ON THE

''    HIGH LED                'TERMINAL WHEN THE PROGRAM STARTS AND LETS

'    PAUSE 300               'ME SEE THAT THE PIC IS RUNNING.

''    LOW LED                 '   "   "

'    PAUSE 300               '   "   "

'NEXT X                      '   "   "

DEBUG 12                    'CLEAR THE COUNTDOWN DEBUG DISPLAY     

'**************************  INI  *********************************************

INI:

GOSUB INI_MMC                'LETS GET THE MMC BOOTED UP IN SPI MODE

'*************************** TOP OF PROGRAM HERE  ****************************

TOP:                                    'MAIN (TOP)

DEBUG "ENTER MODE LETTER: (F_ind file,L_oad ram,R_ead ram, D_isplay ram)", 13, 10 

DEBUGIN [KEY_IN]            

DEBUG 13,10

IF KEY_IN = "F" THEN GOSUB FIND_FILE

IF KEY_IN = "L" THEN GOSUB LOAD_RAM

IF KEY_IN = "R" THEN

    DISP_RAM = 0

    GOSUB READ_RAM

ENDIF

IF KEY_IN = "D" THEN

    DISP_RAM = 1

    GOSUB READ_RAM

ENDIF    

GOTO TOP                     'LOOP AFTER EXCUTING MODE

'***************************  LOAD_RAM  **************************************

LOAD_RAM:

DEBUG "ENTER THE SECTOR YOU WANT TO LOAD: ",13,10

DEBUGIN [DEC5 KEY_IN2]

SEC2_CONV[3] = 0

SEC2_CONV[2] = 0

SEC2_CONV[1] = KEY_IN2.HIGHBYTE

SEC2_CONV[0] = KEY_IN2.LOWBYTE

GOSUB CONV_SEC_2ADDRESS

'debug " CONV ADD IS: ",#ADD[3],":",#ADD[2],":",#ADD[1],":",#ADD[0],13,10

CMD = $51

GOSUB OPEN_SECTOR

'CONT = %10100000

IL = 0                     'CLEAR I2C ADDRESS (0)

RW = 0                     '0 = WRITE COMMAND

GOSUB OPEN_I2C             'INI THE I2C MEMORY AT ADDRESS 0

T1CON.BIT0 = 0             'TEMP - CHECK TIME TO LOAD

TMR1H = 0

TMR1L = 0

T1CON.BIT0 = 1

FOR XL = 0 TO 512          'LOAD SECTOR ONTO I2C LOOP

    GOSUB GET_BYTE         'READ MMC BYTE

    GOSUB LOAD_I2C         'LOAD DATA ONTO I2C

NEXT XL

GOSUB I2C_STOP

DEBUG "DATA LOADED IN F-RAM",13,10

T1CON.BIT0 = 0             'TEMP - DEBUG LOAD CYCLE TIME

TMR1_1.HIGHBYTE = TMR1H

TMR1_1.LOWBYTE = TMR1L

DEBUG "FINISHED LOADING RAM",13,10

DEBUG "IN ",#TMR1_1," CLOCK CYCLES",13,10

'DEBUG "LOADING RAM...",13,10

'T1CON.BIT0 = 0

'TMR1H = 0

'TMR1L = 0

'T1CON.BIT0 = 1

'FOR XL2 = 0 TO 511

'    GOSUB GET_BYTE

'    I2CWRITE I2D,I2C,CONT,XL2,[W_BYTE]

'NEXT XL2

'T1CON.BIT0 = 0

'TMR1_1.HIGHBYTE = TMR1H

'TMR1_1.LOWBYTE = TMR1L

'DEBUG "FINISHED LOADING RAM",13,10

'DEBUG "IN ",#TMR1_1," CLOCK CYCLES",13,10

GOSUB INI_MMC

RETURN

'***************************  READ_RAM  ***************************************

READ_RAM:

CONT = %10100000

Y = 255

T1CON.BIT0 = 0

TMR1H = 0

TMR1L = 0

T1CON.BIT0 = 1              'START TMR1

IF DISP_RAM = 0 THEN

    FOR XL = 0 TO 511

'        I2CREAD I2D,I2C,CONT,XL2,[Z]

    NEXT XL  

ELSE

    FOR XL2 = 0 TO 511

        Y = Y + 1

'        I2CREAD I2D,I2C,CONT,XL2,[Z]

        IF Y = 16 THEN

            DEBUGIN [KEY_IN]

            DEBUG 13,10 

            Y = 0

        ENDIF

        DEBUG #Z,":"

    NEXT XL2 

ENDIF

T1CON.BIT0 = 0                  'STOP TMR1

TMR1_1.HIGHBYTE = TMR1H

TMR1_1.LOWBYTE = TMR1L

IF DISP_RAM = 0 THEN

    DEBUG "FINISHED READING I2C RAM (512 BYTES)",13,10

    DEBUG "IN ",#TMR1_1," CLOCK CYCLES",13,10

ENDIF

DISP_RAM = 0

RETURN

'***************************  FIND_FILE  **************************************

FIND_FILE:

DEBUG 12, "FIND A FILE MODE",13,13,10

DEBUG "ENTER THE FILE NAME TO FIND (PADDED W/SPACES NO 'DOT') : ",13,10

FOR X = 0 TO 10

    DEBUGIN [KEY_IN]

    F_NAME[X] = KEY_IN

NEXT X

DEBUG 13,10,"YOU ENTERED: "

FOR X = 0 TO 10

    DEBUG F_NAME[X]

NEXT X

DEBUG 13, 10

DEBUG "IS THIS RIGHT? (Y/N): "

DEBUGIN [KEY_IN]

DEBUG 13,10

IF KEY_IN <> "Y" THEN GOTO FIND_FILE

'------------------------>  START BLOCK: OPEN MBR (AT OFFEST 0h)

ADD[0] = 0                  'MADE ADDRESS MBR (ZERO (0) OFFSET

ADD[1] = 0

ADD[2] = 0

ADD[3] = 0

CMD = $51                   'COMMAND 17 - READ SECTOR

GOSUB OPEN_SECTOR           'OPEN MBR FOR READING

DEBUG "MBR IS OPEN...",13,10

'------------------------>  END BLOCK: OPEN MBR

'------------------------>  START BLOCK: READ FROM THE MBR

FOR XL = 0 TO 453           'GET THE # OF OFFSET SECTORS FROM 0h TO 

    GOSUB GET_BYTE          'FAT16 BOOT RECORD (DWORD): POINT TO RECORD 454 - 1

NEXT XL

FOR X = 0 TO 3              'LOAD THE 4 BYTES OF THE OFFSET DWORD (LSB FIRST)

    GOSUB GET_BYTE          '   STARTING AT RECORD 454 (FIRST PARTITION INFO)

    A[X] = W_BYTE           '

NEXT X                      'ADDRESS SHOULD BE 457 WHEN FOR-NEXT LOOP EXITS

OP.HIGHBYTE = A[1]

OP.LOWBYTE = A[0]

OP = OP * 512

ADD[3] = 0

ADD[2] = 0     

ADD[1] = OP.HIGHBYTE

ADD[0] = OP.LOWBYTE

OP = OP / 512

DEBUG "PARTITION 1 BOOT SECTOR IS AT: ",#OP,13,10        

GOSUB CLOSE_SECTOR 

DEBUG "MBR IS CLOSED",13,10

'------------------------>  END BLOCK: READ FROM THE MBR   

'------------------------>  START BLOCK: READ PARTITION BOOT RECORD

CMD = $51

GOSUB OPEN_SECTOR            'OPEN SECTOR AT AAD[0]:ADD[3]

DEBUG "PARTITION BOOT RECORD (PBR) IS OPEN..."

FOR X = 0 TO 13              'POINT TO BYTE 14 - 1

    GOSUB GET_BYTE

NEXT X    

FOR X = 0 TO 1              'GET THE NUMBER OF RESERVED SECTORS

    GOSUB GET_BYTE          'RECORD SHOULD BE 14 IN, 16 OUT

    A[X] = W_BYTE

NEXT X

RESERVE.HIGHBYTE = A[1]

RESERVE.LOWBYTE = A[0]

DEBUG ,13,10, "# OF RESERVED SECTORS IN PBR: ", #RESERVE, 13,10

GOSUB GET_BYTE              'GET NUMBER OF COPIES OF PARTITION BOOT RECORD

COPIES = W_BYTE             'RECORD SHOULD BE 16, 17 OUT 

FOR X = 1 TO 5              'COUNT FROM RECORD 17 IN, 21

    GOSUB GET_BYTE

NEXT X

FOR X = 1 TO 0 STEP -1      'GET THE NUMBER OF SECTORS PER PART. BOOT RECORD

    GOSUB GET_BYTE          'RECORD SHOULD BE 22 IN, 23 OUT

    SPF[X] = W_BYTE

NEXT X

SPF_TOTAL.HIGHBYTE = SPF[0]

SPF_TOTAL.LOWBYTE = SPF[1]

DEBUG "SIZE OF PBR: ",#SPF_TOTAL,13,10

SPF_TOTAL = SPF_TOTAL * COPIES

DEBUG "SIZE OF TOTAL PBR AREA (WITH ADDED COPPIES): ",#SPF_TOTAL,13,10

D_TABLE = RESERVE + SPF_TOTAL + OP

DEBUG "DIRECTORY TABLE IS LOCATED AT SECTOR (PHSYICAL SECTOR): ",#D_TABLE,13,10

DEBUG "(OFFEST TO PBR + PBR SIZE + RESERVE)",13,10   

GOSUB CLOSE_SECTOR

DEBUG "PBR IS CLOSED",13,10  

'------------------------>  END BLOCK: READ PARTITION BOOT RECORD

'------------------------>  START BLOCK: READ DIRECTORY TABLE 

SEC2_CONV[3] = 0

SEC2_CONV[2] = 0

SEC2_CONV[1] = D_TABLE.HIGHBYTE

SEC2_CONV[0] = D_TABLE.LOWBYTE

GOSUB CONV_SEC_2ADDRESS

DEBUG "LOOKING FOR DIRECTORY TABLE...",13,10

CMD = $51

GOSUB OPEN_SECTOR

DEBUG "DIRECTORY TABLE FOUND",13,10

FOR X = 1 TO 16

    FOR Y = 0 TO 10    

        GOSUB GET_BYTE

        IF W_BYTE <> F_NAME[Y] THEN GOTO FAIL

        IF Y = 10 THEN GOTO MATCH

    NEXT Y    

    FAIL:

    WHILE Y < 31            '<---------- BIG CHANGE HERE <> TO <

        GOSUB GET_BYTE

        Y = Y + 1

    WEND

NEXT X

DEBUG "TRYING TO CLOSE SECTOR - SEARCH FAILED",13,10

GOSUB CLOSE_SECTOR

DEBUG "FAILED TO FIND FILE"

DEBUGIN [KEY_IN]

GOTO INI

MATCH:

DEBUG "FILE FOUND AT ENTRY: ",#X,13,10

FOR X  = 1 TO 15            ' MOVE TO RECORD 26 - 1 IN BLOCK

    GOSUB GET_BYTE

NEXT X

GOSUB GET_BYTE

CLUSTER.LOWBYTE = W_BYTE

GOSUB GET_BYTE

CLUSTER.HIGHBYTE = W_BYTE

DEBUG "CLUSTER: ",#CLUSTER,13,10

GOSUB CLOSE_SECTOR

DEBUG "SECTOR CLOSED",13,10

F_SECTOR = D_TABLE + 20 + ((CLUSTER + 1) * 4)

SEC2_CONV[3] = 0

SEC2_CONV[2] = 0

SEC2_CONV[1] = F_SECTOR.HIGHBYTE

SEC2_CONV[0] = F_SECTOR.LOWBYTE

GOSUB CONV_SEC_2ADDRESS

DEBUG "FINISHED COVERTING TO ADDRESS",13,10

DEBUG "GOING TO ADDRESS: ",#ADD[3],":",#ADD[2],":",#ADD[1],":",#ADD[0],13,10

CMD = $51

GOSUB OPEN_SECTOR

DEBUG "DATA IN THE FIRST 10 RECORDS:  "

FOR X = 1 TO 10

    GOSUB GET_BYTE

    DEBUG W_BYTE,", "

NEXT X

DEBUGIN [KEY_IN]

GOTO INI '<------------  TEMPORARY

STOP    

RETURN

'*************************  INI_MMC  ******************************************

INI_MMC:

DEBUG "INITIALIZING MMC...", 13, 10

'HIGH LED                    'TURN LED OFF UNTIL INT IS FINISHED

SPI_CS = 1                  'SET CS PIN OF MMC HIGH (MMC INACTIVE)

FOR X = 1 TO 80             'CLOCK MMC FOR 80 PULSES TO PREP ENTERING SPI MODE

    GOSUB CLOCK_OUT         '   "   "

NEXT X                      '   "   "

SPI_CS = 0                  'SET CS PIN OF MMC LOW (MMC ACTIVE)

W_BYTE= $40                 'CMD0 = 40h (CARD RESET)

GOSUB SEND_BYTE             '   "   "

FOR X = 1 TO 4              'SEND OUT THE ARGUMENT ZERO (0) 4 TIMES

    W_BYTE= $0              '   "   "

    GOSUB SEND_BYTE         '   "   "

NEXT X                      '   "   "    

W_BYTE= $95                 'THE ONE NESSASARY CRC (ALL OTHERS ARE ZERO (0))

GOSUB SEND_BYTE             '   "   "

GOSUB GET_BYTE              'READ THE NCR (NOT USED - EMPTY READ)

GOSUB GET_BYTE              'READ THE COMMAND RESPONCE

IF W_BYTE <> $1 THEN GOTO ERROR     'CHECK FOR CARD INI FAILURE

'---------->>  LOOP BLOCK START

CMD1_LOOP:                  'LOOP WAITING FOR THE CARD TO INITILIZE

W_BYTE= $41                 'CMD1 = 41h (CARD INITIALIZE)

GOSUB SEND_BYTE                 

FOR X = 1 TO 5              'SEND OUT THE LAST 5 BYTES (ALL ZERO)

    W_BYTE= $0              '   "   "

    GOSUB SEND_BYTE         '   "   "

NEXT X                      '   "   "

GOSUB GET_BYTE              'READ THE NCR (NOT USED - EMPTY READ)

FOR X = 1 TO 2                  'GET COMMAND RESPONCE + 1

    GOSUB GET_BYTE              '   "   "         

IF W_BYTE= 0 THEN GOTO FINISH   'EXIT ON COMMAND RESPONCE = 0

NEXT X

GOTO CMD1_LOOP                  'RESEND CMD1 - CARD NOT READY

'---------->>  LOOP BLOCK END            

FINISH:

DEBUG "MMC IS NOW READY!", 13, 10

'LOW LED   

RETURN

'*************************  CLOCK_OUT  ****************************************

CLOCK_OUT:

SPI_CLK = 0                     'DATA LATCHED INTO MMC ON LOW-TO-HIGH

SPI_CLK = 1

RETURN

'*************************  CLOCK_IN  *****************************************

CLOCK_IN:

SPI_CLK = 1                 'DATA LATCHED FROM MMC ON HIGH-TO-LOW

SPI_CLK = 0

RETURN

'*************************  GET_BYTE  *****************************************

GET_BYTE:

SPI_OUT = 1                 'MAKE SURE SPI_OUT PIN IS HIGH FOR ALL READS

SHIFT_COUNT = 0             'MAKE SURE SHIFT-OUT COUNTER HOLDER IS CLEAR

W_BYTE = 0                  'MAKE SURE dataByte HOLDER IS CLEAR

FOR SHIFT_COUNT = 1 TO 7    'GET THE FIRST 7 MSb 

    GOSUB CLOCK_IN

    W_BYTE.BIT0 = SPI_IN     

    W_BYTE= W_BYTE << 1     'SHIFT DATA LEFT ONCE (1)

NEXT SHIFT_COUNT

GOSUB CLOCK_IN              'GET THE LAST LSb W/O A SHIFT COMMAND

W_BYTE.BIT0 = SPI_IN

RETURN

'*************************  SEND_BYTE  ****************************************

SEND_BYTE:

SPI_OUT = W_BYTE.BIT7       'FORCED TO SPELL OUT THE BITS SINCE PBP WON'T

GOSUB CLOCK_OUT             'ALLOW DIMS THAT REFERENCE A BIT LOCATION. I THINK

SPI_OUT = W_BYTE.BIT6       'THIS USES THE SAME OR LESS ASSEMBLED CODE AS

GOSUB CLOCK_OUT             'SHIFTING AND RETAINS THE W_BYTE DATA FOR

SPI_OUT = W_BYTE.BIT5       'FURTHER USE.

GOSUB CLOCK_OUT

SPI_OUT = W_BYTE.BIT4

GOSUB CLOCK_OUT

SPI_OUT = W_BYTE.BIT3

GOSUB CLOCK_OUT

SPI_OUT = W_BYTE.BIT2

GOSUB CLOCK_OUT

SPI_OUT = W_BYTE.BIT1

GOSUB CLOCK_OUT

SPI_OUT = W_BYTE.BIT0

GOSUB CLOCK_OUT

RETURN

'*************************  OPEN_SECTOR  **************************************

OPEN_SECTOR:

W_BYTE = CMD                'SEND THE COMMAND

GOSUB SEND_BYTE

FOR X = 3 TO 0 STEP -1      'SEND ADDRESS - ADD[3]:ADD[0] (MSB FIRST)

    W_BYTE = ADD[X]

    GOSUB SEND_BYTE

NEXT X

W_BYTE = 0                  'SEND CRC (ALWAYS 0)

GOSUB SEND_BYTE

IF CMD = $51 THEN

    GOSUB GET_BYTE

    WHILE W_BYTE <> $FE

    GOSUB GET_BYTE

    WEND

    RETURN

ENDIF    

GOSUB GET_BYTE              'READ NCR AND DISCARD

WHILE W_BYTE <> $0          'WAIT FOR DATA TOKEN FEh

    GOSUB GET_BYTE          '   "   "

WEND                        '   "   "

RETURN

'*************************  CLOSE_SECTOR  *************************************

CLOSE_SECTOR:

GOSUB INI_MMC

RETURN

'*************************  CONV_SEC_2ADDRESS  ********************************

CONV_SEC_2ADDRESS:

'GIVEN = SECTOR; RESULT = ADDRESS

'ALL LOGICAL SECTOR ADDRESSES HAVE A[0] AT ZERO, SO THE LSB (A[0]) IS

'NOT CALCULATED, BUT THE A[1] ADDRESS IS A MULTIPLE OF 2 OF THE REAL SECTOR

'AND NEEDS TO BE CONVERTED IN THE MATH (SEC2_CONV[X] * 2

CARRY_FLAG = 0

ADD[0] = 0                  'ALL LOGICAL SECTORS END IN ZERO

FOR X = 0 TO 2              '1 T0 2 (3 CYCLES) - LBS IS ALWAYS ZERO

    Y = X + 1

    PROD_CONV = SEC2_CONV[X] * 2

    IF CARRY_FLAG = 1 THEN

        PROD_CONV = PROD_CONV + 1 

        CARRY_FLAG = 0

    ENDIF    

    IF PROD_CONV.HIGHBYTE = 1 THEN CARRY_FLAG = 1

    ADD[Y] = PROD_CONV

NEXT X    

RETURN                      'WILL RETURN ADDRESS IN ADD[Y]

'*************************  ERROR  ********************************************

ERROR:

DEBUG 7                     'RING BELL, WAIT, RE-RING BELL

pause 200                   '   "   "

DEBUG 7                     '   "   "

DEBUG "MMC CARD INI FAILED (CMD0 OR CMD1).", 13, 10, 10

DEBUG "CHECK CARD!", 13, 10, 10

DEBUG "PRESS ANY KEY TO RETRY", 13, 10, 10

DEBUGIN [KEY_IN]

GOTO REBOOT                 'START FROM SCRATCH

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

'##############################################################################

'>>>>>>>>>>>>>>>>>>>>>>>>>  NEW I2C SUBS START HERE <<<<<<<<<<<<<<<<<<<<<<<<<<<

'##############################################################################

'*************************  I2DELAY5(US) **************************************

I2DELAY5:

            'TAKES 5 (6) Tcy TO ENTER AND EXIT THIS SUB

@
NOP

RETURN

'*************************  I2C CLOCKS (MIN DELAY 5US)  ***********************

I2CLOCK:

'SCL = 1


            'CAN'T ENTER THIS SUB W/O AT LEAST 5Tcy

                            ' SINCE LAST CLOCK INST

@
NOP                     

@
NOP

@
NOP



@
NOP

@
NOP

'SCL = 0


             'CAN'T EXIT AND RE-ENTER THIS SUB WITH MORE THAN 5 Tcy DELAY

@
NOP

@
NOP

@
NOP

RETURN

'**************************  LOAD I2C IN SEQUENTIAL READ/WRITE MODES  *********

LOAD_I2C:

             'LOADS THE I2C WITH A BYTE FROM MMC AT

                             ' POINTER (LAST WRITE). 




                 'THIS IS ~ONLY~ FOR LOADING THE MMC SECTOR IN FULL

'IF RW = 0 THEN OUTPUT SDA

'IF RW = 1 THEN INPUT SDA

'SDA = W_BYTE.bit7

GOSUB I2CLOCK

'SDA = W_BYTE.Bit6

GOSUB I2CLOCK

'SDA = W_BYTE.Bit5

GOSUB I2CLOCK

'SDA = W_BYTE.Bit4

GOSUB I2CLOCK

'SDA = W_BYTE.Bit3

GOSUB I2CLOCK

'SDA = W_BYTE.Bit2

GOSUB I2CLOCK

'SDA = W_BYTE.Bit1

GOSUB I2CLOCK

'SDA = W_BYTE.Bit0

GOSUB I2CLOCK

GOSUB ACK

RETURN

'***************************  I2C_OPEN: OPEN I2C FOR READ/WRITE MODE  *********

OPEN_I2C:
                  'I2C READ/WRITE (USING RW) OP INI - READ

                              '   DATA USING READ_I2C

GOSUB I2C_START

'SDA = 1

                   'SEND CONTROL BYTE

GOSUB I2CLOCK

'SDA = 0

GOSUB I2CLOCK

'SDA = 1

GOSUB I2CLOCK

'SDA = 0

GOSUB I2CLOCK

'SDA = 0

GOSUB I2CLOCK

'SDA = 0

GOSUB I2CLOCK

'SDA = 0

GOSUB I2CLOCK

'SDA = RW
                    'SEND CONTROL BYTE    !!!!! "RW" BIT: 1=READ,

                                ' 0=WRITE 

GOSUB I2CLOCK
                '(BIT:0)

ACKC = ACKC + 1                 'TEMP

GOSUB ACK

'SDA = IL.Bit15

    

GOSUB I2CLOCK

'SDA = IL.Bit14

GOSUB I2CLOCK

'SDA = IL.Bit13

GOSUB I2CLOCK

'SDA = IL.Bit12

GOSUB I2CLOCK

'SDA = IL.Bit11

GOSUB I2CLOCK

'SDA = IL.Bit10

GOSUB I2CLOCK

'SDA = IL.Bit9

GOSUB I2CLOCK

'SDA = IL.Bit8

GOSUB I2CLOCK

GOSUB ACK

'SDA = IL.Bit7

GOSUB I2CLOCK

'SDA = IL.Bit6

GOSUB I2CLOCK

'SDA = IL.Bit5

GOSUB I2CLOCK

'SDA = IL.Bit4

GOSUB I2CLOCK

'SDA = IL.Bit3

GOSUB I2CLOCK

'SDA = IL.Bit2

GOSUB I2CLOCK

'SDA = IL.Bit1

GOSUB I2CLOCK

'SDA = IL.Bit0

GOSUB I2CLOCK

GOSUB ACK

'I2C IS NOW READY TO SEND DATA WITH THE NEXT CLOCK CYCLE

RETURN

'***************************  I2C_START  **************************************

I2C_START:

'OUTPUT SDA

'OUTPUT SCL

'SCL = 0

GOSUB I2DELAY5

'SDA = 1

                   'SEND START COMMAND

GOSUB I2DELAY5

'SCL = 1



GOSUB I2DELAY5

'SDA = 0

GOSUB I2DELAY5

'SCL = 0

GOSUB I2DELAY5

RETURN

'***************************  I2C_STOP  ***************************************

I2C_STOP:

'SCL = 1

@   NOP

@   NOP

@   NOP

@   NOP

@   NOP

'SDA =  1

@   NOP

@   NOP

@   NOP

@   NOP

@   NOP

'SCL = 0

RETURN

'***************************  CHECK ACK  **************************************

ACK:

'INPUT SDA

GOSUB I2DELAY5

'SCL = 1

GOSUB I2DELAY5

'IF SDA = 0 THEN

'    SCL = 0

'    OUTPUT SDA

    RETURN

'ENDIF    

DEBUG "I2C FAILED TO ACK.",13,10

DEBUGIN [KEY_IN]

GOTO ACK

RETURN

'***************************  END OF ALL CODE  ********************************

END

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

