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Introduction

This application note is intended to assist users of the MC104 family of products to
implement flash data storage while the MC104 family of product is in operation. Typical
usage includes storage of variable data and data logging.

Storage of data in the MC104 family of products is fairly straightforward as long as a few
general guidelines are observed.

1. Interrupts must be disabled during a flash write operation.

2. The location selected to write data to does not conflict with program space
dedicated to proper operation of the user’s program.

3. The number of write operations to flash does not exceed the specified limit.

4. The user accounts for the 64 byte minimum block erase sequence.

Example

The following example implements a combination of C and assembly programming.
Other array/pointer programming techniques than the example below can be used. The
following was intended to facilitate understanding of writing to flash rather than more
efficient pointer notation.

Jﬁsigned char *ftptr; /[ flash pointer
unsigned char flash_test[] = "Writing to flash is easy!"; /Il declared array of text,
/Il could be an array of data

[* initialize pointer to the first location of the array */
ftptr = flash_test;
/* call a function to write the array of data program memory */

write_flash(0x5000,ftptr);

If using the ICD2 programmer and in debugger mode, the user can check to see that the
write to flash operation was successful by first refreshing the ICD2 memory screen. Click
“Read” from the “Debugger” drop down menu. Then, click “View” and select “Program
Memory”. Scroll down to the appropriate memory location.
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& PIC18_104 - MPLAB IDE v7.42 - [Program Memory]
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D & 2B SAY? TEEHBO | SH | Rh%e |
Checksum: 0x74a?
Address | o0 | 0z | 04 | 06 | o8 | ox | oc | oE | ASCTI |

O4EFD FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
O4F00 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
04F10 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ....0000 cvnanas
04Fz0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
04F30 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ .......
04F40 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
04F 50 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
04F a0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ....0000 cvnanas
04F70 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
04F&0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ .......
04F90 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
O4FAD FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
O4FEO FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ...ovuun
04FCOo FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
04FD0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ .......
O4FED FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
04FFOD FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
oso0o0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ...ovuun
05010 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
0s0z0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ .......
05030 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ... 00ih cvnnnans
05040 7257 74659 6EED Z087 EFTE 66Z0 616C 6873 Writing to flash
05050 6920 2073 6165 7973 0021 6F6C 5720 72Z6F iz easy !'.lo Wor
05060 e4e6C 6500 7461 0000 4100 0000 1900 EBeDOD ld.eat.. JA......
osovo 1z00 0400 0Z01 K150 SEBCF 0004 0000 0000 ...... N5 naooooao
0s0g0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ... 00ih cvnnnans
05090 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
05040 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ...ovuun
0S0ED FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
0s0co FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ .......
05000 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ... 00ih cvnnnans
OS0ED FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
0s0F0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ .......
05100 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ ........
05110 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ........ .......

| Opcode Hex  Machine | Symbolic |
MPLAE ICD 2 PIC18F3722 poilz62c Whlxzaa MoyzDiCC bank 15

Figure 1

Note the offset of 64 bytes from the location written 0x5040 versus 0x5000. The user
may re-write the write_flash routine if desired. Also, beware that random data will be
placed in the 64 byte block if not all the bye locations are accounted for as is the case in
this example.



Reading the flash can easily be accomplished by declaring a rom pointer and reading the
data back using pointer arithmetic.

flash_Ptr = (rom unsigned char*)0x5040;

Flash_data = *(flash_Ptr + offset);

void write_flash(unsigned long address, unsigned char *buffer)
{

TBLPTR = address;

EECON1bits.EEPGD =1;

EECON1bits.CFGS = 0;

EECON1bits.FREE = 1;

EECON1bits. WREN = 1;

EECON2 = 0x55;

EECON2 = OxAA;

EECON1bits.WR = 1;

Nop();
while(EECON1bits.WR);

TBLPTR = address;
for(i=0; i<64; i++) {
TABLAT = buffer[i];
_asm
TBLWTPOSTINC
_endasm

}

EECON1bits.EEPGD = 1;
EECONZ1bits.CFGS = 0;
EECON1bits.FREE = 0;
EECON1bits. WREN = 1;
EECON2 = 0x55;
EECON2 = OxAA;
EECON1bits. WR = 1;
Nop();
while(EECON1bits.WR);
EECON1bits. WREN = 0;



