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MC9S12 (STAR12) microcontroller:

Flash Programming issues

Since STAR12 microcontroller can have up to 512 kByte 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 $20..$3F (currently) and S-records use physical addresses, the corresponding linear address space is $80000-$FFFFF.

The SPRINT programmer and SW use this linear address space to address the up to 512 kByte Flash of the MC9S12 microcontroller.  For mapping details 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
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	16k:
	$20
	80000 - 83FFF
	8000 - BFFF
	(---------------------------------------------------------------- FLASH ----------------------------------------------------------------(

	16k:
	$21
	84000 - 87FFF
	8000 - BFFF
	

	16k:
	$22
	88000 – 8BFFF
	8000 - BFFF
	

	16k:
	$23
	8C000 - 8FFFF
	8000 - BFFF
	

	16k:
	$24
	90000 - 93FFF
	8000 - BFFF
	

	16k:
	$25
	94000 - 97FFF
	8000 - BFFF
	

	16k:
	$26
	98000 – 9BFFF
	8000 - BFFF
	

	16k:
	$27
	9C000 - 9FFFF
	8000 - BFFF
	

	16k:
	$28
	A0000 - A3FFF
	8000 - BFFF
	

	16k:
	$29
	A4000 - A7FFF
	8000 - BFFF
	

	16k:
	$2A
	A8000 - ABFFF
	8000 - BFFF
	

	16k:
	$2B
	AC000 - AFFFF
	8000 - BFFF
	

	16k:
	$2C
	B0000 – B3FFF
	8000 - BFFF
	

	16k:
	$2D
	B4000 - B7FFF
	8000 - BFFF
	

	16k:
	$2E
	B8000 - BBFFF
	8000 - BFFF
	

	16k:
	$2F
	BC000 - BFFFF
	8000 - BFFF
	

	16k:
	$30
	C0000 - C3FFF
	8000 - BFFF
	

	16k:
	$31
	C4000 - C7FFF
	8000 - BFFF
	

	16k:
	$32
	C8000 - CBFFF
	8000 - BFFF
	

	16k:
	$33
	CC000 - CFFFF
	8000 - BFFF
	

	16k:
	$34
	D0000 - D3FFF
	8000 - BFFF
	

	16k:
	$35
	D4000 - D7FFF
	8000 - BFFF
	

	16k:
	$36
	D8000 - DBFFF
	8000 - BFFF
	

	16k:
	$37
	DC000 - DFFFF
	8000 - BFFF
	

	16k:
	$38
	E0000 - E3FFF
	8000 - BFFF
	

	16k:
	$39
	E4000 - E7FFF
	8000 - BFFF
	

	16k:
	$3A
	E8000 - EBFFF
	8000 - BFFF
	

	16k:
	$3B
	EC000 - EFFFF
	8000 - BFFF
	

	16k:
	$3C
	F0000 - F3FFF
	8000 - BFFF
	

	16k:
	$3D
	F4000 - F7FFF
	8000 - BFFF
	

	16k:
	$3E
	F8000 - FBFFF
	8000 - BFFF or 4000 - 7FFF
	

	16k:
	$3F
	FC000 - FFFFF
	8000 - BFFF or C000 - FFFF
	


MASK SETS
The flash programming procedure is usually the same for all mask sets. However, feature sets, functionality can vary on the life cycle of the product. For that it can be useful if the programmer checks also the mask code beside the part ID. 

Following mask sets are supported and with ID Check enabled it can be verified (status: C/2008).

If your mask set is not listed, you can disable the ID check. 

Please send us a message (ccs-europe@data-io.de) including the device name, mask set and if possible the mask code.

Table 3 Supported mask sets
	Device
	Mask set
	Menu selection
	part ID, mask code (HEX)

	MC9S12A128
	3L40K
	MC9S12Ax128
	0113

	MC9S12B128
	2L80R
	MC9S12B128
	2102

	MC9S12C32
	1L45J
	MC9S12C32
	3300

	MC9S12C32
	1M34C
	MC9S12C32  FA1M
	3311

	MC9S12C32
	2L45J
	MC9S12C32  FA2L
	3302

	MC9S12C64
	2L09S
	MC9S12C64
	3102

	MC9S12C128
	2L09S
	MC9S12C128
	3102

	MC9S12DJ64
	0L86D
	MC9S12Dx64
	0200

	MC9S12DJ64
	1L86D
	MC9S12Dx64 ..1
	0201

	MC9S12DJ64
	2L86D
	MC9S12Dx64 ..2
	0201

	MC9S12DJ64
	3L86D
	MC9S12Dx64 ..3
	0203

	MC9S12DJ64
	4L86D
	MC9S12Dx64 ..4
	0204

	MC9S12DB128
	0L94R
	MC9S12Dx128 .. 0
	0110

	MC9S12DB128
	3L40K
	MC9S12Dx128 .. 3
	0113

	MC9S12DB128
	4L40K
	MC9S12Dx128 .. 4
	0114

	MC9S12DG128
	1L59W
	MC9S12Dx128 .. 5
	0115

	MC9S12DG128
	5L40K
	MC9S12Dx128 .. 5
	0115

	MC9S12DG128
	2L94R
	MC9S12Dx128 .. 5
	0115

	MC9S12DG256
	0L91N
	MC9S12Dx256 .. 0
	0030

	MC9S12DG256
	0L01Y
	MC9S12Dx256 ..0L0
	0033

	MC9S12DG256
	1K79X
	MC9S12Dx256 ..1K7
	0011

	MC9S12DG256
	1L91N
	MC9S12Dx256 .. 1
	0031

	MC9S12DG256
	2K79X
	MC9S12Dx256 .. 2
	0012

	MC9S12DP512
	1L00M
	MC9S12Dx512
	0401

	MC9S12DP512
	4L00M
	MC9S12Dx512  4L
	0404

	MC9S12E64
	2L15P
	MC9S12Ex64FU  2L
	5102

	MC9S12E128
	0M06C
	MC9S12Ex128FU  0M
	5103

	MC9S12GC32
	2L45J
	MC9S12GC32
	3302
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	MC9S12GC32
	1M34C
	MC9S12GC32 ..1M
	3311

	MC9S12KG128
	5L74N
	MC9S12Kx128 .. 5
	7105

	MC9S12NE64
	1L19S
	MC9S12NE64 ..1L
	8201

	MC9S12Q128
	2L09S
	MC9S12Q128
	3102


MARGIN VERIFY OF THE FLASH MEMORY

Additionally to the standard verify the programmer performs also a 16 bit checksum check in Margin 0 (high sensitive for program margin ) and Margin 1 (high sensitive for erase margin) verify mode at the maximum operation frequency.
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