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HC916 microcontroller:

Flash Programming issues

The User's RAM (in the programmer) does not correspond directly to the HC916 memory map, because the FLASH modules are reallocable. This file should assist you in creating your datafile accordingly.

The flash EEPROM modules are called in Motorola’s datasheet FlashEEPROMx, where x corresponds to the count of the implemented flash modules. 

Furthermore there is a block erasable flash module, called BEEFlash EEPROM.

Each flash module contains beside the main array a number of  ´shadow´ registers. The values of the ´shadow´ bits determine the reset states of the control register bits. Shadow registers are programmed or erased in the same manner as a location in the main flash. 

Set the ´shadow´register bits VERY CAREFULLY, since the settings determine the behavior of the flash EEPROM modules following reset !

Data in Programmer's User RAM is partitioned as follows (start address 0):

· FlashEEPROM1,

· FlashEEPROM2,

· ..

· FlashEEPROMx,

· BEEFlash EEPROM.

The ´shadow´ register bits correspond directly to the bits in the control register block, at the same addresses.

The next section explains the mapping in detail, based on the MC68HC916R4.

The R4 has 128kbyte Flash EEPROM and 2kBytes Block Erasable Flash EEPROM.

The Programmer expects the data as follows:

0x0 0000 – 0x0 FFFF
- FlashEEPROM1 (64kbytes)

0x1 0000 – 0x1 FFFF
- FlashEEPROM2 (64kbytes)

0x2 0000 – 0x2 07FF
- BEEFlash EEPROM (2kbytes)

+ ´shadow´ bits at the following addresses:

0xF F7C0 : FEE1MCR (Module Configuration Register) – 2bytes

0xF F7C4 : FEE1BAH (Base Address High) – 2bytes

0xF F7C6 : FEE1BAL (Base Address LOW) – 2bytes

0xF F7D0 : FEE1BS0 (Bootstrap Word 0) – 2bytes

0xF F7D2 : FEE1BS1 (Bootstrap Word 1) – 2bytes

0xF F7D4 : FEE1BS2 (Bootstrap Word 2) – 2bytes

0xF F7D6 : FEE1BS3 (Bootstrap Word 3) – 2bytes

0xF F800 : FEE2MCR (Module Configuration Register) – 2bytes

0xF F804 : FEE2BAH (Base Address High) – 2bytes

0xF F806 : FEE2BAL (Base Address LOW) – 2bytes

0xF F810 : FEE2BS0 (Bootstrap Word 0) – 2bytes

0xF F812 : FEE2BS1 (Bootstrap Word 1) – 2bytes

0xF F814 : FEE2BS2 (Bootstrap Word 2) – 2bytes

0xF F816 : FEE2BS3 (Bootstrap Word 3) – 2bytes

0xF F7A0 : BFEMCR (Module Configuration Register) – 2bytes

0xF F7A4 : BFEBAH (Base Address High) – 2bytes

0xF F7A6 : BFEBAL (Base Address LOW) – 2bytes

0xF F7B0 : BFEBS0 (Bootstrap Word 0) – 2bytes

0xF F7B2 : BFEBS1 (Bootstrap Word 1) – 2bytes

0xF F7B4 : BFEBS2 (Bootstrap Word 2) – 2bytes

0xF F7B6 : BFEBS3 (Bootstrap Word 3) – 2bytes.

Programmable bits in the ´shadow´ register:

NOTE: 

  SB – programmable, bit will be loaded into the associated control register during reset.

   0   -  not used, set this bit zero (the programmer will also mask these bits to zero).

FEExMCR (FF7C0, FF800)

	
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	
	STOP
	FRZ
	0
	BOOT
	LOCK
	EMUL
	ASPC
	WAIT
	NOT USED

	RESET:
	SB
	0
	0
	SB
	SB
	0
	SB
	SB
	SB
	SB
	0
	0
	0
	0
	0
	0


FEExBAH (FF7C4, FF804)

	
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	
	NOT USED
	ADDR
23
	ADDR
22
	ADDR
21
	ADDR
20
	ADDR
19
	ADDR
18
	ADDR
17
	ADDR
16

	RESET:
	0
	0
	0
	0
	0
	0
	0
	0
	SB
	SB
	SB
	SB
	SB
	SB
	SB
	SB


FEExBAL (FF7C6, FF806)

	
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	RESET:
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


BFEMCR (FF7A0)

	
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	
	STOP
	FRZ
	0
	BOOT
	LOCK
	0
	ASPC
	NOT USED

	RESET:
	SB
	0
	0
	SB
	SB
	0
	SB
	SB
	0
	0
	0
	0
	0
	0
	0
	0


BFEBAH (FF7A4)

	
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	
	NOT USED
	ADDR
23
	ADDR
22
	ADDR
21
	ADDR
20
	ADDR
19
	ADDR
18
	ADDR
17
	ADDR
16

	RESET:
	0
	0
	0
	0
	0
	0
	0
	0
	SB
	SB
	SB
	SB
	SB
	SB
	SB
	SB


BFEBAL (FF7A6)

	
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	
	ADDR
15
	ADDR
14
	ADDR

13
	ADDR
12
	ADDR
11
	NOT USED

	RESET:
	SB
	SB
	SB
	SB
	SB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


Shadow bits in the bootstrap register are ALL programmable.

The default array base address is determined by the values programmed into the BAH and BAL shadow bits. The Flash EEPROM module(s) SHOULD NOT be mapped to any address that overlaps other MCU control register or memory arrays. Therefore the BAH and BAL register must be set carefully.

The behavior of the flash EEPROM module following reset is determined by the

default values programmed into the module configuration register (MCR) BOOT, LOCK, ASPC[1:0], and WAIT[1:0] shadow bits. 

IF the LOCK bit is programmed (ASPC, BAH and BAL are locked), the programmer has to use the register values programmed into BAH and BAL to determine the FLASH module`s location. 

Provided that, the MCR, BAH and BAL register are blank, the programmer can not access the flash in a reliable manner ( ERROR occurs during verifying or reading:

 “Operation aborted. At least one flash-block is not allocated.”

Therefore it is essential to either program the BAH, BAL register with valid values or set the LOCK bit to 0. In this case the programmer can verify the associated flash block.

IF the ASPC bits are set ‘11’ – “program access only”, the verifying takes significantly longer, than in case the ASPC settings allow “program and data access”. This behavior is expected. “Program access only” allows flash reading through the slow serial interface only.
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