#7745, B P R O A PR A 6] EEPROM gl | 43
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EEPROM g ffl =™
1 IR

1.1 SM39R16A2/ SM39R12A2/ SM39R08A2
1.2 SM39R4051/ SM39R2051
1.3 SM39R04G1/ SM39R02G1

2 EEPROM T‘JJFJ‘:%EE :
2.1 [ji*] code flash 51 £} Internal EEPROM > Ti%Efftiﬂf?E\ﬂj , Frﬁﬁ’ code flash [& data flash F&
TR -
2.2 EEPROM command ﬁuﬁ : Chip erase - page erase » byte program -
2.3 EEPROM Y EI E‘ﬂ‘%wit#li A4~ (user code)E&.@ [ EL (W ISP code » 7 ISP [ (ISP block

7y 7y Start addr: $0000

EEPROM must

-~ User code
\ J
Memory space
EEPROM valid...

EEPROM in-valid | ISP code

* Y £nd addr: $3FFF

2.4 MCU %4 % erase ix code flash ¥/ %% FFh - Flash =~ page=256 byte -
2.5 Page erase * byte program E?fj fLijAel &%

EEPROM #i5 command ] » #5555 |#% » 22 user F%@fiﬁﬁﬁg,j%ﬁaxﬁiﬁﬁ

page erase (ms) byte program(ms)

about 28~35ms about 0.065~0.075

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0237 1 Ver A 2011/09



7B AR A PR A EEPROM ZJf-ffi®] i
SyncMOS Technologies Infernational,Inc.

2.6 EEPROM ﬁlrﬁﬁffﬁj’ﬁﬁrﬂfﬁﬁg Special Function Register (SFR)
2.6.1 EERPOM register — TAKEY, IFCON, ISPFAH, ISPFAL, ISPFD and ISPFC

Mnemoni o . . . . . . . . .
. Description Direct Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O RESET
ISP function

Time Access Ke

TAKEY . y F7h TAKEY [7:0] OOH
register
Interf Control

IFCON | eraceLontol gy 1 . | cpPR | - . - - - ISPE | O0OH
register
ISP Flash

ISPFAH Address - High Elh ISPFAH [7:0] FFH
register
ISP Flash

ISPFAL Address - Low E2h ISPFAL [7:0] FFH
register
ISP Flash Data

ISPFD . E3h ISPFD [7:0] FFH
register
ISP Flash Control

ISPFC . E4h | EMF1 | EMF2 | EMF3 | EMF4 - ISPF.2 | ISPF.1 | ISPF.0 O0H
register

. Address: F7H
Mnemonic: TAKEY
7 6 5 4 3 2 1 0 Reset
| TAKEY [7:0] |  00H |

ISP ?ﬁi@ﬁ (ISPE)?EI%“ET@,@EW » ELHERI A SRR ISP BE [ [P 1R S AT T = ST E((55h, AAN,
SANTAKEY » 1 TiUK] ISP ¥ i 7 (ISPE)IA@ LT 7 By 7 fff » A2 9

MOV TAKEY, #055h

MOV TAKEY, #0AAh

MOV TAKEY, #05Ah ; enable ISPE write attribute

ORL IFCON, #001H ; enable ISP function

PEE SR IR T R TR fﬂﬁ{ 7 E T R Interru pt)ﬁ&),%"{ﬁ_ﬁj@ﬁf/@z{break point)
T BIREI  SFIRT S PRI " f Rl T B o AT 8 H Assembly g5 C
7
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Mnemonic: IFCON Address: 8FH
7 6 5 4 3 2 1 0 Reset
| ITS | CcDbPR | F12K | F8K [ ALEC[1] | ALEC[0] | EMEN | ISPE | 00H |
ISP ?’J‘F’jir’iﬁﬁ(ISPE)?ﬁ%%F&éﬁTzﬁﬂiﬁ  FTHER A SR ISP R ({7 e 0 SRR E](55h, AAh,

SAN)TAKEY -} [il ISP $5j i 7 (ISPE)s @ i i iy Tt -
ISPE: = 1, ISPy~ - ISPHT B (ISPFAH, ISPFAL, ISPFD , ISPFC)& 411" fy * -
=0, ISPESHS » ISP 4 (ISPFAH, ISPFAL, ISPFD and ISPFC) iR (i) «

Fi ¥
- (Y] > ISP byte program #22H Z[| program flash fi FF'$1005H /LR
MOV TAKEY, #055h
MOV TAKEY, #0AAh
MOV TAKEY, #05Ah ; enable ISPE write attribute
ORL IFCON, #001H ; enable ISP function
MOV ISPFAH, #010H ; set flash address-high, 10H
MOV ISPFAL, #005H ; set flash address-low, 05H
MOV ISPFD, #022H ; set flash data to be programmed, data = 22H
MOV ISPFC, #000H ; start to program #22H to the flash address $1005H

Mnemonic: ISPFAH Address: E1H

7 6 5 4 3 2 1 0 Reset
| ISPFAH7 | ISPFAH6| ISPFAH5| ISPFAH4| ISPFAH3| ISPFAH2| ISPFAH1| ISPFAHO| FFH |

ISPFAH [7:0]: ISP H f{fl 16 7 tfh> LFH?E@,'J@% 8~15 f'“ff;'f °

Mnemonic: ISPFAL Address: E2H

7 6 5 4 3 2 1 0 Reset
| ISPFAL7 | ISPFAL6| ISPFAL5| ISPFAL4| ISPFAL3| ISPFAL2| ISPFAL1| ISPFALO| FFH |

ISPFAL [7:0]: ISP H{f{fl 16 1 7 uft-» L {SAF 7 0~7 Uit fi «
Mnemonic: ISPFD Address: E3H

7 6 5 4 3 2 1 0 Reset
| ISPFD7 | ISPFD6 | ISPFD5 | ISPFD4 | ISPFD3 | ISPFD2 | ISPFD1 | ISPFDO | FFH |

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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ISPFD [7:0]: ISP %47 -

Mnemonic: ISPFC Address: E4H
7 6 5 4 3 2 1 0 Reset
| EMF1 | EMF2 | EMF3 | EMF4 | - | ISPF[2] | ISPF[1] | ISPF[0] | OOH |

EMF1: Entry mechanism (1) flag, clear by reset. (Read only)
ISP 52 ™ RIS (L) [ T il e
EMF2: Entry mechanism (2) flag, clear by reset. (Read only)
ISP 3 7 GERERA2) o EFT - Ui RO 1T
EMF3: Entry mechanism (3) flag, clear by reset. (Read only)
ISP 37 FHERIEREN3) o PERD [l (e
EMF4: Entry mechanism (4) flag, clear by reset. (Read only)
ISP 22 7 RISIERI(4) » fEF - | F['PE# fe b
ISPF [2:0]: ISP function select bit.
ISP “)J [up SR fH - ’”“}JH

ISPF[2:0] ISP function
000 Byte program
001 Chip protect
010 Page erase
011 Chip erase
100 Write option
101 Read option
110 Erase option
111 Finish Flag* (i )

:té : [ ¥ Write optionfiyErase option & » ¥ 47 Finish fIag?F“[ it Fla5uey o F[E'[in'il,
]}{l’]g“fwt 735 - EEPROM 7 }1#i= Finish Flag

2.7 EEPROM Assembly ?—‘I?IFEI B (JFE

I fy]5¢=- T EEP_Byte_Program - EEP_Chip_Protect - EEP_Page_Erase - EEP_Byte_Read - EEP_Enable
~ EEP_ Dlsable FL RS 4R IR F 1 RS ISP code iy EEPROM ™ %% -

Main program | //========================—======—==—===—==—===—==—==—===—==—===—==========

Description

// SYNCMO S TECHNOLOGY

#include "SM39R16A2.h"

//ISPFC.ISPF[2:0]

#define d_COMMAND_BYTE PROGRAM 0
#define d_COMMAND CHIP PROTECT 1
#define d_COMMAND_ PAGE ERASE 2
//#define d_ COMMAND CHIP ERASE 3
dat equ 30h
addh equ 31h
addl equ 32h
org 0000h //Start
Start:
//testl======================
mov addh, #0x01

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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mov addl, #0x00
mov dat, #0x10
call EEP_Byte Program
call EEP_Byte_ Read
mov PO, dat
//test2======================
mov addh, #0x02
mov addl, #0x00
mov dat, #0x20
call EEP_Byte Program
call EEP_Byte Read
mov P1, dat
J/==s=s===s====c=c=sssosomoa
Jjmp $
EEP_Byte_ Program:
call EEP_Enable
mov ISPFD, dat
mov ISPFAH, addh
mov ISPFAL, addl
mov ISPFC,  #d COMMAND BYTE PROGRAM
call EEP Disable
ret
EEP_Chip Protect:
call EEP_Enable
mov ISPFC, #d_COMMAND CHIP_PROTECT;
call EEP Disable
ret
EEP_Page Erase://256-Byte
call EEP_Enable
mov ISPFAH, addh
mov ISPFC,  #d_COMMAND PAGE ERASE
call EEP_Disable
ret
EEP_Byte Read:
clr A
mov dph, addh
mov dpl, addl
move A, @a+dptr
mov dat, A
ret
EEP_Enable:
MOV A, IFCON
JB 0xE0.0, EEP_Enable ret
mov TAKEY, #0x55
mov TAKEY, #0xAA
mov TAKEY, #0x5A
orl IFCON, #0x01 // ISPE=1, Enable ISP function
MOV A, IFCON
JNB 0xE0.0, EEP_Enable
EEP_Enable ret:
ret
EEP Disable:
MOV A, IFCON
JNB 0xE0.0, EEP Disable ret
mov TAKEY, #0x55
mov TAKEY, #OXAA

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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mov TAKEY, #0X5A
anl IFCON, #OXFE // ISPE=1, Enable ISP function
MOV A, IFCON
JB 0xE0.0, EEP_Disable
EEP_Disable_ret:
ret
end

2.8 EEPROM C 7 #lFH=" :

I fysd=- £ EEP_Byte_Program - EEP_Chip_Protect - EEP_Page_Erase - EEP_Byte_Read - EEP_Enable

Description . R . -
P % EEP_Disable ﬁlifirﬂ‘: C HHH I TH F SRR ISP code ﬁ‘; EEPROM JjeR |22 o

EEPROM //====================================================================

program /7
// SYNCMOS TECHNOLOGY
//
//=s===csss=ccssscccsssscssssssmsssscmssssomssssomsssssmssssmmsssnnes
#include <source\SM39R04G1l.h>
#include <absacc.h> /* Include Macro Definitions */

/*ISPFC.ISPF[2:0]*/

#define d Command Byte Program
#define d_Command Chip_ Protect
#define d_Command Page_ Erase
#define d_Command Chip Erase

w N B o

#define d DATALEN 128 // idata 1limit:1~128
unsigned char idata buf [d DATALEN]; // idata limit:1~128

void EEPROM_ Enable (void)
TAKEY = 0x55;
TAKEY = O0xAA;
TAKEY = 0x5A;
IFCON |= 0x01; // ISPE=1, Enable ISP function

}

void EEPROM Disable (void)
TAKEY = 0x55;
TAKEY = O0xAA;
TAKEY = 0x5A;
IFCON &= OXFE; // ISPE=0, Disable ISP function

}

void EEPROM Byte Program(unsigned int Addr, unsigned char Data)

{

EEPROM_Enable() ;

ISPFD = Data;

ISPFAH = (Addr / 256);

ISPFAL = (Addr % 256);

ISPFC = d_Command Byte Program;

EEPROM Disable() ;

}
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void EEPROM Page Erase (unsigned int Addr) // erase 256-Byte
{

EEPROM_Enable () ;

ISPFAH = (unsigned char) (Addr >>8);

ISPFC = d_Command Page Erase;

EEPROM Disable() ;

}

/*
void EEPROM Page Erase (unsigned int Addr) // erase while chip
{
EEPROM_Enable() ;
ISPFAH = (unsigned char) (Addr >>8);
ISPFC = d_Command_ Chip Erase;
EEPROM Disable () ;
}
*/
/*

void EEPROM Chip Protect (void)
{
EEPROM_Enable() ;
ISPFC = d_Command_ Chip Protect;
EEPROM Disable() ;
}
*/
void EEPROM Sector Program(unsigned int Addr start, unsigned int Addr end, unsigned
char Data)
{
unsigned int i;
for (i=Addr_start; i<=Addr end; i++)
{
}
/* for(i=0; i<(Addr_end - Addr_start)+1l; i++)

{
}

EEPROM_Byte Program(i, Data);

EEPROM_Byte Program(Addr start+i, Data);
*/

unsigned char EEPROM Byte Read(unsigned int Addr)

{

/* unsigned char temp;
unsigned char code *pAddr;

pAddr = Addr; // Set address
temp = (*pAddr) ; // Read data
return temp;
*/
return CBYTE [Addr]; //The range of valid index values for this macro
is 0-65535.
}
/*
unsigned int EEPROM Word Read (unsigned int Addr)
{
return CWORD [Addr] ; //The range of valid index values for this macro
is 0-32767.

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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}
*/

void EEPROM Byte Modify (unsigned int Addr, unsigned char Data)

{

unsigned char i;

for (i=0; i<d DATALEN; i++)
buf [i] = EEPROM Byte Read((Addr&0xFFO00)+1i) ;

EEPROM Page Erase (Addr) ;
buf [ (unsigned char)Addr] = Data;
for (i=0; i<d DATALEN; i++)

EEPROM Byte Program( (Addr&0xFFO00)+1i, buf[i])

}

// page read

// erase

page

// byte modify

i// page

program

Main.c

#include <source\SM39R04G1l.h>
#include <source\EEPROM.h>

#define test len 100
#define test start addr 0x1000
volid main (void)
{

unsigned int i;

unsigned char buf [test len];

EEPROM Page Erase(test start addr);

EEPROM_ Sector Program(test start addr, test start addr+test len-1,

for(i=0; i<test len; i++)

{
}

buf [1]= EEPROM Byte Read(test start addr+i);

for(i=0; i<test len; i++)

{
}

EEPROM_Byte Modify(test start addr+i, i);

for(i=0; i<test len; i++)

{
}

while (1)

buf [1]= EEPROM Byte Read(test start addr+i);

0x55) ;

s BIER ] ﬁ}@ﬁz%?ﬁ't‘[iﬁ&’w I o
BERERE ERT PRT BSAREI > BV JllEﬁ> ﬁfﬂ%ﬂ O

A

[ EEa Ir[f‘Fl sales@mail.syncmos.com.tw
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