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MC9S12 (STAR12) microcontroller:

Flash Programming issues

Since STAR12 microcontroller can have up to 256k flash memory, but the native address range is restricted to 64k, the modules will be mapped through an address window of 16 kbyte size. The additional address bits are located in the PPAGE register.

Since the allowed PPAGE register values are $30..$3F (currently) and S-records are physical addresses, the corresponding linear address space is $C0000-$FFFFF.

SPRINT programmer use this linear address space to address the up to 256kbyte Flash of the MC9S12 microcontroller.  

There are up to 4 blocks of 64k bytes numbered from 0 to 3:

0 = F0000-FFFFF,
1 = E0000-EFFFF,
2 = D0000-DFFFF,
3 = C0000-CFFFF. 

For mapping details please refer to Table 2.

Flash Protection/Option Fields

Flash block 0 also holds a field of 16-bytes containing Security, Protection and "backdoor" comparison bytes.

Table 1: Flash 0 Protection/Security Field

	Programmer Address
	MCU Address
	Description

	$FFF00-$FFF07
	$FF00-$FF07
	Backdoor comparison key

	$FFF08-$FFF09
	$FF08-$FF09
	Reserved (set to FF)

	$FFF0A
	$FF0A
	Protection byte for Flash block 3

	$FFF0B
	$FF0B
	Protection byte for Flash block 2

	$FFF0C
	$FF0C
	Protection byte for Flash block 1

	$FFF0D
	$FF0D
	Protection byte for Flash block 0

	$FFF0E
	$FF0E
	Reserved (set to FF)

	$FFF0F
	$FF0F
	Security Byte SEC[7:0]


Security Byte:

The bits 1 and 0 of this byte defines the secure state of the microcontroller. Only the combination SEC[1:0] = 10 define the UNSECURED state, all other will prevent any access to the MC9S12 memory.

CAUTION ! Several mask sets (0K36N) can not be erased by the programmer, once
                   SECURED. Set the security state carefully. The error “ramload operation
                   failed” can also mean, you have a microcontroller in the SECURED state.

Table 2: Memory Map for MC9S12 (C

	
	
	
	Programmer
Address Range
	MCU
Address Range
	

	
	
	
	00000

00800

00C00

00FFF
	00000
00800
00C00


00FFF
	EEPROM

	
	
	
	
	
	

	
	PPAGE
	BLOCK
	
	
	(------------------------------------------------------- FLASH ---------------------------------------------------------->

	16k:
	$30
	3
	C0000

C3FFF
	8000

BFFF
	

	16k:
	$31
	3
	C4000

C7FFF
	8000

BFFF
	

	16k:
	$32
	3
	C8000

CBFFF
	8000

BFFF
	

	16k:
	$33
	3
	CC000

CFFFF
	8000

BFFF
	

	16k:
	$34
	2
	D0000

D3FFF
	8000

BFFF
	

	16k:
	$35
	2
	D4000

D7FFF
	8000

BFFF
	

	16k:
	$36
	2
	D8000

DBFFF
	8000

BFFF
	

	16k:
	$37
	2
	DC000

DFFFF
	8000

BFFF
	

	16k:
	$38
	1
	E0000

E3FFF
	8000

BFFF
	

	16k:
	$39
	1
	E4000

E7FFF
	8000

BFFF
	

	16k:
	$3A
	1
	E8000

EBFFF
	8000

BFFF
	

	16k:
	$3B
	1
	EC000

EFFFF
	8000

BFFF
	

	16k:
	$3C
	0
	F0000

F3FFF
	8000

BFFF
	

	16k:
	$3D
	0
	F4000

F7FFF
	8000

BFFF
	

	16k:
	$3E
	0
	F8000

FBFFF
	4000

7FFF
	

	16k:
	$3F
	0
	FC000

FFFFF
	C000

FFFF
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