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AN204370

8FX Family, Example of Flash operation for Starter Kit

Associated Part Family: Series Name Product Number

MB95560H
MB95570H
MB95580H

MB95F564H/K, MB95F563H/K, MB95F562K/H
MB95F574H/K, MB95F573H/K, MB95F572K/H
MB95F584H/K, MB95F583H/K, MB95F582H/K

This application note explains the method of the Flash Memory operation for the “New 8FX” family.
MB95560H/570H/580H series is used in the explanation of control methods.
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1 Introduction

This application note explains the method of the Flash Memory operation for the “New 8FX” family.
MB95560H/570H/580H series is used in the explanation of control methods. This method is applicable for all “New
8FX” family. This example includes the programming algorithm, flash.asm, erasing of a flash and Main.c source code.

2 Algorithm of the programming

Algorithm of the flash programming

2.1 Overview

The dual operation Flash memory consists of an upper bank and lower bank. Unlike conventional Flash products,
programming / erasing data to / from one bank and reading data from another bank can be executed simultaneously.
This example is sector programming/sector erase from upper bank to lower bank.

2.2 Overview of Dual Operation Flash Memory

 Sector configuration: Upper bank 4KB / 8KB / 16KB + Lower bank 2KB x2

 Automatic program algorithm (Embedded Algorithm)

 Detecting the completion of programming/erasing using the data poling flag or the toggle bit

 Detecting the completion of programming/erasing by CPU interrupt

 Compatible with JEDEC standard commands

 Programming/erase 100000 times
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2.3 Sector/Bank Configuration of Flash Memory

Figure 1 shows the sector configuration of the Dual operation Flash Memory. The upper and lower addresses of each
sector are shown in the figure.

Figure 1. 8/12/20 KB Sector configuration of Flash Memory

2.4 Register for Flash Memory

Figure 2 shows the Flash Memory status register.

Please refer to the hardware manual of the MB95560H/570H/580H series to more detailed information.

Figure 2. 8/12/20 KB Registers for Flash memory
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2.5 Invoking Flash Memory Automatic Algorithm

There are four commands that invoke the Flash memory automatic algorithm: read/reset, program, chip erase and
sector erase. Figure 3 shows the commands.

Figure 3. Command Sequence

The hardware manual of MB95560H series has a sector command address of the 0xUAA8, which also can use the
0xUAAA instead of that. This application note uses a command address of 0xUAAA.

3 Source code

Explain of the sample code

3.1 flash.asm

The flash.asm is assembly code for the Flash programming and Sector erase.

The _EraseStart is start address of the Sector erase. Code is on the flash.asm.

The _WriteStart is start address of the Flash programming. Code is on the flash.asm.

These are exported that can call it from main().

.EXPORT _EraseStart

.EXPORT _WriteStart
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Enable the sector programming by SWRE0.

Set the both SA0E and SA1E in the SWRE0

The erase address was pushed to keep the address. The address is assigned by main ().

The programming address was pushed to keep the address. The writing data was pushed to keep the data. The
address is assigned by main ().

The U in an address represents the upper four bits of an address.

This code is calculation method of the U for the UAAAH and U554H.

MOV A, #03H ; SA0E/SA1E write enable
MOV SWRE0,A

_EraseStart:
;

MOVW A,EP
PUSHW A ; Save erase address

_WriteStart:
;

_write_address:
PUSHW IX ; Save write data
MOVW A,EP
PUSHW A ; Save write address

MOVW A,#0xF000
ANDW A
MOVW A,#0x0AAA
ORW A
MOVW EP,A ; 0x0AAA | (address & 0xf000)
XCHW A,T
MOVW A,#0x0554
ORW A
MOVW IX,A ; 0x0554 | (address & 0xf000)
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Enables programming by a WRE bit of FSR resistor.

Automatic algorithm for erasing a sector.

Automatic algorithm for Flash programming.

SETB FSR:WRE ; Write Enable

MOV A,#0xAA ; 0x*AAAH <= 0xAA
MOV @EP,A

MOV A,#0x55 ; 0x*554 <= 0x55
MOV @IX,A
MOV A,#0x80 ; 0x*AAAH <= 0x80
MOV @EP,A

MOV A,#0xAA ; 0x*AAAH <= 0xAA
MOV @EP,A

MOV A,#0x55 ; 0x*554 <= 0x55
MOV @IX,A

POPW A ; Restore Erase address SA
MOVW EP,A
MOV A,#30H ; The last data. Sector erase
MOV @EP,A ; Start Erase

MOV A,#0xAA ; 0xUAAAH <= 0xAA
MOV @EP,A

MOV A,#0x55 ; 0xU554 <= 0x55
MOV @IX,A

MOV A,#0xA0 ; 0xUAAAH <= 0xA0
MOV @EP,A

POPW A
MOVW EP,A ; write address PA
POPW IX

MOVW A,IX ; write data PD
MOV @EP,A ; to write flash
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Erasing loop

After a programming/erase command is issued, there is a delay of two machine clock cycles before the RDY bit
becomes “0”. After the issue of a programming/erase command, wait for those two machine clock cycles to elapse
“inserting NOP twice” before reading this bit.

More detailed information is on the hardware manual.

Programming loop

Flash erase was failed. Issue the Flash reset and set the error flag on the A resistor.

NOP
NOP

EraseLoop:
BBS FSR:RDY,EraseEnd ; Erase Flash successes?

MOV A,@EP
AND A,#0x20 ; Check Time Out?
BZ EraseLoop

BBS FSR:RDY,EraseEnd ; Erase Flash successes?
NOP
BBS FSR:RDY,EraseEnd ; Erase Flash successes?

NOP
NOP

WriteLoop:
BBS FSR:RDY,WriteEnd ; write Flash successes?

MOV A,@EP
AND A,#0x20 ; to check time out?
BZ WriteLoop

BBS FSR:RDY,WriteEnd ; write Flash successes?
NOP
BBS FSR:RDY,WriteEnd ; write Flash successes?

EraseError:
MOV A,#0xF0
MOV 0xFF00,A ; Reset Flash
MOV A,#01H ; Set error Flag
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A flash programming failed. Issue the Flash reset and set the error flag on the A resistor.

Disable a programming by a WRE bit of FSR resistor.

Flash erase was success. Set the success flag on the A resistor.

A flash programming success. Set the success flag on the A resistor.

3.2 Main.c

Main.c is the C source code of an executing a programming of flash and erasing sector.

Definition of the global variables

CLRBFSR:WRE ; write disable

EraseEnd:
MOV A,#00H ; normal ack
MOVW EP,A

WriteEnd:
MOV A,#00H ; normal ack
MOVW EP,A

unsigned char result, Flag;
unsigned short address;
unsigned char data;

WriteError:
MOV A,#0xF0
MOV 0xFF00,A ; Reset Flash
MOV A,#01H ; Set error Flag
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3.2.1 Defini t ion of the erasing address

The variable number of “_address” in assembly language is the same as variable number of “address” in c language.
Below is the transfer to the erase address to EP, which will be used in flash.asm.

The assembly code of the Flash Erase routine is called.

_E

3.2.2 D

B
fla

Th

_W

MOVW A, _address
MOVW EP,A
raseStart is start address of the Flash.asm.

efini t ion of the programing address

elow is the transfer to programming address to the EP and transfer to the data to IX, which will be used in
sh.asm.

e assembly code of the Flash programming routine is called

CALL _EraseStart

MOV A,_data ;write data
MOVW IX,A
MOVW A, _address ;write address
MOVW EP,A
CALL _WriteStart
ss.com Document No. 002-04370 Rev.*A 8

riteStart is start address of the Flash.asm.
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3.2.3 How to use the programming functions

Below is a sample C main code, which shows how to use the flash programming functions. Refer to the whole
sample code.

EraseStart is the start address of Flash Erase routine in flash.asm. WriteStart is the start address of Flash Write
routine in flash.asm. EraseStart and WriteStart are imported for instructions in main ().

The variable number of “_EraseStart” in assembly language is the same as variable number of “EraseStart” in c
language, and “_WriteStart” is the same as “WriteStart”.

The user can add program, according to the result of flash operation. This example set the GPIO.

The programming address “0xB000” and data “0xA0” are transferred to flash.asm by global variables address and
data. And the programming address “0xB000” and data “0xA0” could be assigned by user. This sample code used a
fixed address and data.

extern EraseStart;
extern WriteStart;

void error(void)
{

IO_PDR0.bit.P05=0; // do something here LED2
}
void success(void)
{

IO_PDR6.bit.P64=0; // do something here LED3
}
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3.2.4 Cal l o f sector erase

The flash_erase () is called, and result of sector erase is return to Flag.

3.2.5 Cal l o f f lash programming

The flash_write () is called, and result of the programming to the flash is set to Flag.

3.2.6 Check the Flag

Flag ==1 is fails. Do something in error ().

Flag == 0 is success. Do something in success ().

4 Notes on Flash Operation

This section provides notes on flash operation.

This sample code uses a sector-erase command. The commands of the chip-erase do erase a NVR area. That also
erases a trimming value of an internal CR data.

Please refer to the chapter NVR of the hardware manual.

//---------------------------------------------------------
// Sector Erase flash
//---------------------------------------------------------

address = 0xB000; // set write address (SA0)
Flag = flash_erase(); // flash sector erase routine

//---------------------------------------------------------
// Write
//---------------------------------------------------------

address = 0xB000; // set write address (SA0)
data = 0xA0; // set write data
Flag = flash_write(); // flash write routine

if (Flag == 1)
error();

else
success();
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5 Document History
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Change

Submission
Date
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