7 74, B B R4 A PR A ISP & EEPROM Zhgeff 7 ik
SyncMOS Technologies Infernational,Inc.

ISP & EEPROM ZIhfefd FH ik

1 &R
1.1 SM59R16A2/ SM59R08A2
1.2 SM59R16A5/ SM59R09A5/ SM59R05A5/ SM59R16A3/ SM59R09A3/ SM59R05A3
1.3 SM59R16G6/ SM59R09G6/ SM59R05G6
1.4 SM59R04A2/ SM59R04A1/ SM59R03A1/ SM59R02A1

2 ThEeMtiA:
2.1 SMS59R R%®BH#EM ISP code B4 K ISP source code, FFE/AEF=RIFK.
2.2 ISP(In System Program) IAP(In Application Program)2Z Z ¥t 5.

O IAP: SM59R %411 fficode flash{lj E 4 Internal EEPROM, 7£% 1 B FRE AT, B )48
Hcode flash, 154 1L$E(1)byte program (2)chip erase (3)page erase (4)chip protect.

O ISP: MCU fEZkke S mfE i HIM X2 —, 8T IAP+UART(E L el oy .. )N A, Bk
FRUER) ISP code # 2 UARTO. 5Bk T IAP HIFe2 A Ak, 180T LAFhAT D) RE 1L B A7 [X I3k
WL H AT, /4 (1)Write option (2)Read option (3)Erase option (4)Finish flag.

2.3 SM59R R31| MCU & B 5 £ 7 HEFIR(—):

ISP addr. addr. start addr. end ISP code size Page size ISP code ISP H/W Entry
Device B RFRHI(KB) (Byte) supported Mechanism
SM59R16A5 FOOOh FFFFh 4K byte 256 el H
SM59R09A5 FOO0Oh FFFFh 4K byte 256 i E=]
SM59R05A5 FOO0Oh FFFFh 4K byte 256 el H
SM59R16A3 FOO0Oh FFFFh 4K byte 256 H H
SM59R09A3 FOO0Oh FFFFh 4K byte 256 H fH
SM59R05A3 FOO0Oh FFFFh 4K byte 256 1 E=]
SM59R16G6 FOOOh FFFFh 4K byte 256 el H
SM59R09G6 FOO0Oh FFFFh 4K byte 256 1 E=]
SM59R05G6 FOO0Oh FFFFh 4K byte 256 H fH
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SM59R16A2 — — Jo R 512 H I
SM59R08A2 — — JoBR 512 H ¥
SM59R04A2 3000h 3FFFh 4K byte 256 f 4
SM59R04A1 3000h 3FFFh 4K byte 256 H 4
SM59R03A1 3000h 3FFFh 4K byte 256 H H
SM59R02A1 3000h 3FFFh 4K byte 256 H 4
Notice: ik A SM59R16A2 F SM59R08A2 HiJ ¥4 # ISP code, HEH) HH.
(U A B AR AT R BT R R SR AL BN )
2.4 SM59R &% MCU &85 Z 7 IR (Z):
Device Device
SM59R16A5/ SM59R09A5/ SM59R05A5/
SM59R16A3/ SM59R09A3/ SM59R05A3/
SM59R16G6/ SM59R09G6/ SM59R05G6/ SM59R16A2/ SM59R08A2
AN E RER4S SM59R04A2/ SM59R04A1/ SM59R03A1/
SM59R02A1/
IAP ISP ICP IAP ISP ICP
byte program 0 0 0 0 0 0
chip erase 0 0 0 0 0 0
Code flash
page erase 0 0 0 0 0 0
chip protect 0 0 0 X X 0
Read option 0 0 0 X X 0
Function Write option X 0 0 X X 0
Option
(ThERIEHEAL) Erase option X 0 0 X X 0
Finish flag*u:—) X 0 0 X X X

E—: H4SM59R16G6/ SM59R09G6/ SM59R05G61 1 fk .

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

DL 3EBAE A : SM59R16AS5/ SMS9R09AS/ SMS9R05AS5/ SM59R16A3 SMS5IR09A3/ SMSOROSA3/
SM59R16G6/ SM59R09G6/ SM59R05G6/ SM5IR04A2/ SM59R04A 1/ SM59R03A1/ SM59R02A1
(3=F SMS59R16A2/ SMS9R08A2 S *% 58 4 i HH).

3

3.1
3.2

3.3
3.3.

7 74, B B R4 A PR A ISP & EEPROM Zhgeff 7 ik
SyncMOS Technologies Infernational,Inc.

ISP service program f K11t A 4K byte, JLH[[X 7324 16 4> page, &i— page i 256 byte;
AAE H BN 7500 244E code flash (ISP F-hbHuhlbiE S 2% K055 ISP Z 7 413K).

chip protect, 4 chip protect 2 Hij, code flash (L4 ISP service program){/5 ] #% writer 5% ICE
2, chip protect 2 J&, code flash (fifF ISP service program)ill A n] 3z .

ISP service program #E A J5 2

1] AT I B B RE A e, (H RGBT I A A0 53 & Bl 4, LLEE 2 N ISP service program.

3.3.21ISP service programfiE A7 20, SAF T (LA SAA R T POREEPad reset):

3.4

3.5

3.6

3.7

O f#f}: code flash addr. $0000=#FFH.

O . P2.6, P2.7 MK HLAT .

O fi§iff: PA.3MLHLAT,

O f#fF: P3.0 AR,

O %k W N R LIMP BEER £1SP service programaf i i 5 47 & «
FERIRAN ISP, MCU H 72470 /& POR 8¢ PAD reset A [ LIk, # & LVR 8% software reset
MPAZBEN ISP,
FRPIhAEIE BN, HFRE MCU & LUEA-HEN ISP A 1 LLPATAR SE T HEIE 47, & LRI 3EAN
ISP(%11, LIMP 3EQOh) A T] LAAR B Th gk £E47
T ARF T REE AT, ISP AT 52 U » BT ISP servicer program I, @34 ] software reset(SFR
2> Reset), ANEE ] LIMP 0000h )75 . (SFR 454 Reset).
ISP Command Table:
B\ Huht REIERL

byte program

>
T
%)
T

chip erase
code flash

page erase

chip protect

Write option

Read option

ThREEFEAL

Erase option

S| O] ©] O] ©| ©| ©O| ©

X| X| O] X| O] ©O| ©| ©

Finish flag*e:—)

#H—: HA7SM59R16G6/ SM59R09G6/ SM59R05G617 Ik U g -

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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3.8 HHEANHAEEATHAGERFEAIRMEH, ISP & ICP/Writer FFERE T HIELE, ZEEWTF: 59R
ICP/Writer ICP/Writer

ISPEAL ThREIE AL i B ISP Read | ISP Write Read Write
Ox03H WDTEN. (0] (0] 0] (0]
0x04H System clock select, FCLK [3:0] o 0 0 0
Ox05H pin function select (0] 0 0 0
0x06H Internal reset time (0] 0 0 0
0x07H Lock bit N o X o 0
0x08H ISP entry mechanism select o o 0 0

3.8.1 A 1M ThEe 2L AE(ISPFAL=0x03H) 15 1 :
TREF R HATHE T I DI RETT 75 50K HRF R D) RE A7 2% 56 747 IR (0X03H,  Bit 7=0), LAz nj A
HISPERICP s X ; TRFHATH IRl FHIAP 2 S 15 e iy A 1 A 2 IR A

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
[ WDTEN | - | - - - - - -

WDTEN 0 is enable WDT
1 is disable WDT

3.8.2 Il Yk £ (ISPFAL=0x04H) it H]:
A ISPERICP S J7 A B 58 MBI IR IE R s TR P HAT TR o] Al FHIAPZ “7 15 iy A L U 4

Y2 VA
System clock Select:
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

[ - [ - [ - [ - | FcLk3 [ FCLK2 [ FCLK1 | FCLKO |

Systelzzrgf:g[%lfoielect System clock
XXXX-0XXX External crystal
XXXX-1000 24MHz from internal OSC
XXXX-1001 20MHz from internal OSC
XXXX-1010 16MHz from internal OSC
XXXX-1011 12MHz from internal OSC
XXXX-1100 8MHz from internal OSC

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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XXXX-1101 4MHz from internal OSC
XXXX-1110 2MHz from internal OSC
XXXX-1111 1MHz from internal OSC

3.8.3P4[4:7] I/OLj it Ik ££(ISPFAL=0x05H) it H]:
Al HICPEISP /7 ik €, #OCI_SCL. ALE. OCI_SDA and RESET %1/0 & X JkP4.4.
P4.5. P4.6 and P4.7; THFHATHIRIAEFHIAPZ “Fo5 S fip 2 E /O 2 WEf

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - | - | - | RESET | oCI SDA | ALE | ocCI SCL |

RESET: 0 is bi-direction 1/0 pin (P4.7).
1 is reset input pin with 1000ns deglitch.
OCI_SDA: 0 is bi-direction 1/O pin (P4.6).
1is OCI_SDA pin.
ALE: 0 is bi-direction /O pin (P4.5).
1is ALE pin.
OCI_SCL: 0 is bi-direction 1/0 pin (P4.4).
1is OCI_SCL pin.

BRIl B 2 PINJHIN T~ 2=

OCI_SCL/P4.4 | ALE/P4.5 | OCI_SDA/P4.6 | RESET/P4.7
40-PIN PDIP 29 30 31 9
44-PIN PLCC 32 33 35 10
44-PIN PQFP 26 27 29 4
48-PIN LQFP 29 30 32 5

3.8.4 P S A Ha it R A () 3B B (ISP FAL=0x06H) )t i :
A FHICPEISP 7 AL B 5 A7 W it BB I i) s T RE P AT iR A HIAPZ 5 B & U .
AN, FEL 6 T I ) 2 S A

Internal reset timer select:

Internal reset time select[7:0] Reset time
XXXX-X111 25ms (default)
0000-0110 200ms
0000-0101 100ms
0000-0100 50ms

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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0000-0011 16ms
0000-0010 8ms
0000-0001 4ms
0000-0000 2ms

3.8.5ISPJIr 55 #2 7 X 1t N5 2 % € (ISPFAL=0x08H) it B :
A HICPERISP T I FRISP IS FE X AT, TREFHAT IR a4 FHIAPZ 15 W i 2
PIISPHR ST F X Bk N T7 N2 WEAE, ISPARSSFE X HEANT7 AT VURE, 430 i EAREMF1~4
FTic %
ISP entry mechanism select:
| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 |

W CREGE | BAEAE EMF
ISP entry mechanism Internal Reset PAD reset (Entry mechanism flag)
(1) First Address Blank. l.e. $0000 = FFh Bit 7 Bit 6 EMF1
(2)P2.6=0&P2.7=0 Bit 5 Bit 4 EMF2
(3)P43=0 Bit 3 Bit 2 EMF3
(4) P3.0input 2 clocks Bit 1 Bit 0 EMF4

AR ol
i~ He

Bit7:=1,

:O’

FEREM A (D),

, BRefn (1),

ERREAN A (L),
Hfiefh (1),
IRREAR A (2),
Hfefh Ak (2),

. ARAEM A (2),

e (2),
SEREAL A (3),
R (3),

, SRRERNA(3),

MK (3),
SRREMIA(4),
EREM A (4),
LEREM A (4),
EREM A (4),

A& Gl
AN

AEGE ISP 1 PAD reset fiti %
FRE ISP 1 PAD reset fiili % .

AR ol
7~ He

A &b

EBE ISP {1 PAD reset fili 4 .
FRE ISP 1 PAD reset fiti % o

Ak &b
7~ He

A &b

EEE ISP {1 PAD reset fili & .
FhE ISP H1 PAD reset fiili % .

A b
o~ He

Ak b

#EG% ISP 1 PAD reset filt % »
#He ISP {1 PAD reset fili % .

3.8.6 ISP Lock bit N(ISPFAL=0x07H) i H]:

ISP FH P 2 52 A7 LIS il (B 4% POR J2 WDT).
SHE ISP Hh A A7 L B fik A (B9 45 POR & WDT).

ISP FH P 4 52 A7 LI el i (B 4% POR J2 WDT).
FHE ISP FH A f B A L B il (B2 46 POR & WDT).

ISP i P4 3t &2 A7 H i i & (B2 4% POR )2 WDT).
FHE ISP FH A #5247 HL B il (B2 46 POR & WDT).

ISP i PN 2 52 A7 ri i il & (f 4% POR & WDT)s
HE ISP HH N 5 A7 L i fink A (B9 5 POR M WDT).

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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ISP & EEPROM ZIh#E{# FH i

] ek 2 s ICPA 7] DLk & 23k, ISP service program TGt iE4 . %42 ke

ISP service program /i) 4 &

/N, HAMEAISP service program A#£1SP or IAP T 4T 1)

chip erase™#kF&. lock bit "N" ¥ & ISPAHX I JH A7 B i 2% Wi F

ISP code area Table:

SM59R04A2/ SM59R04A1/ SM59R03A1/

SM59R16A5/ SM59R16A3/ SM59R09A5/
SM59R09A3/ SM59R05A5/ SM59R05A3/

10 | 2.5K bytes ($3600h ~ $3FFFh)
11 | 2.75K bytes ($3500h ~ $3FFFh)
12 | 3.0 K bytes ($3400h ~ $3FFFh)
13 | 3.25 K bytes ($3300h ~ $3FFFh)
14 | 3.5K bytes ($3200h ~ $3FFFh)
15 | 3.75K bytes ($3100h ~ $3FFFh)
16 | 4.0 K bytes ($3000h ~ $3FFFh)

SM59R02A1 SM59R16G6/ SM59R09G6/ SM59R05G6

N ISP service program address N ISP service program address

0 No ISP service program 0 No ISP service program

1 256 bytes ($3F00h ~ $3FFFh) 1 | 256 bytes ($FFO0Oh ~ $FFFFh)
2 512 bytes ($3E00h ~ $3FFFh) 2 | 512 bytes ($FE00Oh ~ $FFFFh)
3 768 bytes ($3D00h ~ $3FFFh) 3 | 768 bytes ($FDO0Oh ~ $FFFFh)
4 | 1.0K bytes ($3C00h ~ $3FFFh) 4 | 1.0K bytes ($FCO0h ~ $FFFFh)
5 | 1.25K bytes ($3B00h ~ $3FFFh) 5 | 1.25K bytes ($FBOOh ~ $FFFFh)
6 | 1.5K bytes ($3A00h ~ $3FFFh) 6 | 1.5K bytes ($FA00h ~ $FFFFh)
7 | 1.75K bytes ($3900h ~ $3FFFh) 7 | 1.75K bytes ($F900h ~ $FFFFh)
8 | 2.0 K bytes ($3800h ~ $3FFFh) 8 | 2.0K bytes ($F800h ~ $FFFFh)
9 | 2.25K bytes ($3700h ~ $3FFFh) 9 | 2.25K bytes ($F700h ~ $FFFFh)

10 | 2.5K bytes ($F600h ~ $FFFFh)
11 | 2.75 K bytes ($F500h ~ $FFFFh)
12 | 3.0 K bytes ($F400h ~ $FFFFh)
13 | 3.25 K bytes ($F300h ~ $FFFFh)
14 | 3.5K bytes ($F200h ~ $FFFFh)
15 | 3.75 K bytes ($F100h ~ $FFFFh)
16 | 4.0 K bytes ($F000h ~ $FFFFh)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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3.9 ISP fMRKIFFREFSS Special Function Register (SFR)
3.9.11SP register — TAKEY, IFCON, ISPFAH, ISPFAL, ISPFD and ISPFC

Mnemoni

. Description Direct | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 RESET

ISP function

Time Access Key

TAKEY .
register

F7h TAKEY [7:0] 00H

Interface Control

IFCON register 8Fh ITS CDPR | F12K F8K |ALEC.1|ALEC.0| EMEN | ISPE O00OH

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

. Address: F7H
Mnemonic: TAKEY

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

ISP SURENL(ISPE) LIS A A BEMHE, hilk G fet P iR FBUISP R ahE, 8 & LUK )T 5 N =2 54 #(55h, AAh,
SANTAKEY, A 1[¥ ISP BB (ISPE)SE N A/ EA EHE, FIFS 54T

MOV TAKEY, #055h

MOV TAKEY, #0AAh

MOV TAKEY, #05Ah ; enable ISPE write attribute

ORL IFCON, #001H ; enable ISP function

HER: LULLFEF, I EEARTFHAT, QAT P Interrupt) 2 & (7B # F i break point)
FURBRIERTE, UTHSTFHTBHIELEGA, B ETEETLER G . TRE/F5% Assembly B(C
B E PRS-

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Mnemonic: IFCON Address: 8FH
7 6 5 4 3 2 1 0 Reset
| ITs | cbPrR | F12Kk | F8K | ALEC[1] | ALEC[0] | EMEN | ISPE | 00H |

ISP ELREAL(ISPE) i R g, il S e e i i e B0 ISP AREIME, A& AU P 5 N =2 403 £1(55h, AAh,

5Ah)TAKEY, A1l ISP e Ar(ISPE)SL A B N8 1
ISPE: = 1, ISP&(fig, ISPZELE#%(ISPFAH, ISPFAL, ISPFD , ISPFC)¥ b 5 A,
=0, ISPZEfE, ISPZE{7#%(ISPFAH, ISPFAL, ISPFD and ISPFC)h Hif (Ti%).

FFpiufdl, ISP byte program #22H %I program flash £ ‘% $1005H, 41
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, O5H
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 LRt 16 fi7 T4k, Mk E AL 8~15 i .

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 3Ldefit 16 471k, BEOAARAL 0~7 HOALE

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 ¥4 2Efrss.

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 #E AN HEAR(1), Hik, w5 EAER
EMF2: Entry mechanism (2) flag, clear by reset. (Read only)
ISP BEAILSKIBERR(2), ik, W) dih ) A R
EMF3: Entry mechanism (3) flag, clear by reset. (Read only)
ISP JEALFHENR(3), Rk, WS ZAEkR
EMF4: Entry mechanism (4) flag, clear by reset. (Read only)
ISP BEAILSKHERR(4), Kk, W) Bt v AT
ISPF [2:0]: ISP function select bit.
ISP Dyt FEoclr, feft-bA e

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:—)

H—: HA47SM59R16G6/ SM59R09G6/ SM59R05G647 M IhE. 4T hEIL £ (option)
2 [f1Erase &XWrite J&i, o W40 K —kFinish flagds4-LLoR 58 8, 15 W5 A8 S008I
o

3.10 EEPROM Assembly &= Ll fe:

IYufsl 7~ EEP_Byte_Program. EEP_Chip_Protect. EEP_Page_Erase. EEP_Byte Read.
EEP_Enable } EEP_Disable A fig, #&LTH = A177F & ISP code 5 EEPROM N H 2%,
TS

SM59R16A5/ SM59R16A3/ SM59R09A5/ SM59R09A3/ SM59R05A5/ SM59R05A3/

SM59R04A2/ SM59R04A1/ SM59R03A1/ SM59R02A1/ SM59R16G6/ SM59R09G6/
SM59R05G6

Description

Main program | //=======================================================s==============

// SYNCMOS TECHNOLOGY

#include "SM59R04A2.h"

//ISPFC.ISPF[2:0]
#define d_COMMAND BYTE PROGRAM 0

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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ISP & EEPROM ZIh#E{# FH i

#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

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

//=====m====m=mmmmmmmmmemee

jmp $

Jjmp Start

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

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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movc a, @a+dptr

mov dat, a

ret
EEP_Enable:

MOV A, IFCON

JB 0xEO0.0, EEP_Enable ret

mov TAKEY, #0x55

mov TAKEY, #O0XAA

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 0xEO0.0, EEP Disable ret

mov TAKEY, #0x55

mov TAKEY, #O0xAA

mov TAKEY, #0x5A

anl IFCON, #O0xFE // ISPE=1, Enable ISP function

MOV A, IFCON

JB 0xE0.0, EEP Disable
EEP_Disable ret:

ret

end

3.11 EEPROM C &= aBIFEF:

SyncMOS Jii)  CAFRAER ISP code 2 AP 24L& ] kit 87 chip erase, page erase,
chip protect, byte write, byte read XA V) RE, FEALH H H41TIF K ISP code 5t EEPROM [N H %
%,

Description TS -

SM59R16A5/ SM59R16A3/ SM59R09A5/ SM59R09A3/ SM59R05A5/ SM59R05A3/

SM59R04A2/ SM59R04A1/ SM59R03A1/ SM59R02A1/ SM59R16G6/ SM59R09G6/
SM59R05G6

Main program //====================================================================

#include "..\h\SM59R04A2.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
#define d Command Write Option 4
#define d_Command Read Option 5

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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#define d _Command Erase Option 6 //all

ISPFAL must entry ISP by hardware;Lock bit as read only;
ISPFAL: Function:

0x03H WDTEN.

0x04H System clock select, FCLK [3:0]

0x05H pin function select

0x06H Internal reset time

0x07H Lock bit N

0x08H ISP entry mechanism select

void DelaylmSec (unsigned int NTime)

{

unsigned int i, j;

for(i=0; i<NTime; i++)
for(j=0; j<1300; j++);

void EEPROM Enable (void)
{
unsigned char ucRetry=255;
while ( (IFCON&Ox01) !=0x01) // V105; go on if ISPE != 1

{

TAKEY = 0x55;
TAKEY = 0xXAA;
TAKEY = 0x5A;
IFCON |= 0x01; // ISPE=1, Enable ISP function

ucRetry--;
if (ucRetry<=0) Dbreak;

void EEPROM Disable (void)
{
unsigned char ucRetry =255;
while ( (IFCON&Ox01) !=0x00) // V105; go on if ISPE != 0

{

TAKEY = 0x55;
TAKEY = O0xXAA;
TAKEY = O0x5A;
IFCON &= OXFE; // ISPE=0, Disable ISP function

ucRetry--;
if (ucRetry<=0) Dbreak;

}

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

//void EEPROM Byte Program(unsigned char Addr H, unsigned char Addr L,

unsigned char Data )

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

{
//unsigned char Temp =ISPFC;
EEPROM_Enable () ;

ISPFD = Data;

ISPFAH = (Addr >>8);

ISPFAL = (Addr & OxOOFF) ;

ISPFC = d_Command Byte Program;

EEPROM Disable();

}

void EEPROM Chip Protect (void)
{
EEPROM Enable () ;
ISPFC = d_Command Chip Protect;
EEPROM Disable() ;

}

//void EEPROM Page Erase (unsigned char Addr H, unsigned char Addr L)
void EEPROM Page Erase (unsigned int Addr) //256-Byte

{

EEPROM_Enable () ;

ISPFAH = (unsigned char) (Addr >>8);
// ISPFAL = (unsigned char) (Addr & OxO0O0FF) ;
ISPFC = d_Command Page Erase;

EEPROM Disable();

}

void EEPROM Chip Erase (void)
{
EEPROM_Enable () ;
ISPFC = d _Command Chip Erase;
EEPROM Disable() ;

}

void EEPROM Sector Program(unsigned int Addr start, unsigned int Addr end,
unsigned char Data)
unsigned int 1i;
for(i=0; i< (Addr_end - Addr_start); i++)
EEPROM Byte Program(Addr_ start+i, Data);
}
}

//unsigned char EEPROM Byte Read (unsigned char Addr H, unsigned char Addr L)
unsigned char EEPROM Byte Read(unsigned int Addr)

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)

{

}

void main (void)

{

unsigned char temp;

unsigned char code *pAddr;

pAddr = Addr; // Set address
temp = (*pAddr) ; // Read data
return temp;

unsigned int i;
unsigned char xdata buf [256];

for(i=0; 1i<256; 1i++) //page read
buf [i] = EEPROM Byte Read((Addr&0xFFO00)+1) ;

EEPROM Page Erase (Addr&0xFFO00) ; //page erase
buf [ (unsigned char)Addr] = Data; //byte modify

for(i=0; 1<256; i++) //page program

unsigned char buffer=0;
unsigned int Err=0, i=0;

PO = 0x55;
DelaylmSec (100) ; //wait for system stable
PO = O0xAA;

EEPROM_ Page Erase (0x1000) ;
EEPROM Page_ Erase (0x2000) ;

for(i=0; 1<256; 1i++)

{

}

PO
P1

P2
P2

EEPROM Byte Modify (0x2000, 0x66) ;
buffer = EEPROM Byte Read(0x2000) ;

PO

EEPROM Byte Program( (Addr&O0xFF00)+i, buf[i]);

EEPROM Byte Program( 0x1000+i, 1 );
buffer = EEPROM Byte Read( 0x1000+1i) ;
if (buffer != 1)

Err++;

(unsigned char) (Err>>8) ;
(unsigned char) (Err) ;

= ~P2; DelaylmSec (500) ;
= ~P2; DelaylmSec (500) ;

= buffer;
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EEPROM Byte Modify (0x2001, 0x88);
buffer = EEPROM Byte Read (0x2001) ;
Pl = buffer;

while (1)

{
P2 = ~P2; DelaylmSec (500) ;
P2 = ~P2; DelaylmSec (500) ;

4 FEAFEH: SM59R16A2 / SM59R08A2
4.1 EEPROM fi FAgEiR :
4.1.11{ H program flash#% 4/ A Internal EEPROM.
4.1.2 Page Erase /. Program Byte )1 i 1] :
Page Erase j2&¥ flash {7 42382 T 4717, Program Byte &4 flash {1 s 47" high”$i7 k" low”.
MFEFHAT— IR Program Byte, IC Pl 2R 5E 32 PB4 - (1)read page(2)modify Byte(3)erase
page(4)write page; 5 N 4> byte, A&t N K(1~4) )0 5.

BRI EARAS S, T E Bl EEPROM Program Byte 1772, # KEMIEIEAS), N
Nl Program Byte 5 IR RS, 7l 50K (1) %4 page read & SRAM H &M (2)Ff 1% program
flash 1 page erase (3)# SRAM % £} 5 [A] 4 program flash.

A. It 2B — RSB
KA 58— A, flash 76 program i CL5GHE erase S OXFF, 4 IC P b4 ) Wi b bk £ i
& OXFF, 1F program It ik 23440 (3)Erase 255,

B. A A KLNERAEE?
DI RIZE — Ik R, 24 1IC INFBREAEFIWT ANl OXFF, 78 program I st <> fi(3)Erase )2 4% .

Erase / Program / Read / Modify JUA#EE :

System clock Page Erase Program Byte Read Byte Modify Byte
(MHz) (ms) (us) (us) (ms)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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25 13.22 112.2 3.12 68.44
24 13.77 116.8 3.25 71.3
22.1184 1494 126.8 3.53 77.36
12 27.54 233.8 6.5 142.6
11.1592 29.88 253.6 7.05 156.6
Note:
(1)Program Byte B[IiZA7 & 5 84525 T OXFF  (2)Modify Byte B[1i%47 & J5i 4 1l OXFF

IS FH U B «
R EH External ISP, #2335 code flash F K data AT {£EE ? #)40 Product ID. Key word Bt Menu setting ...
INAZEpiEw e

1.

2.

3.

4.

PATHE) -

read flash data, ¥ data write to Xdata(SRAM)

JEsk: External ISP program (f# /] OCD or MSM9055)

: Reset MCU (A~ n] W7 Hi)

: read Xdata, Ti¥ data write to flash, BIAJ{#4F flash H (K5

256 512](Byte)

SRAM-->code flash 3.4 6.8|ms

code flash-->SRAM 3 6|ms

test with external crystal 22.1184MHz

* JfRFE SRAM HRIREGE IE6f, PATREREE ) H T
* ORI T N 8 SRAM size, # K H 2KB.

4.2 EEPROM HXHEHF5s:

Mnemonic\ Description ‘Direct‘ Bit 7 \ Bit 6 \ Bit 5 | Bit 4 \ Bit 3 \ Bit 2 \ Bit 1 \ Bit 0 \RESET
EEPROM Function
PCON Power Control 87h | SMOD | MDUF - PMW - - STOP | IDLE 00h
Program Memory
PES Page Erase Alh EPE - - - - - - 00h
Control Register
Mnemonic: PCON Address: 87h
7 6 5 4 3 2 1 Reset
[SMOD | MDUF | - | PMW | - - | stop | IDLE | o0oh |
PMW =1: R/W Flash Memory enable
PMW =0: disable
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Mnemonic: PES Address: Alh
7 6 5 4 3 2 1 0 Reset
L ee | - [ - [ - [ - [ - T - T - 1 ooh |

EPE=1:  F{T4kK Page Erase (=512 bytes), 5¢HiJi HIELE [ 53

4.3 4T EEPROM page erase #k@fEF, ESELWT:
//

//This function will erase one page(512-Byte).

//SM59R16A2 64KB

0~127 pages.

//SM59R08A2 32KB

0~ 63 pages.

//

void PMEE_PageErase(unsigned int Address)
{
unsigned char xdata *pAddr;
PCON |=0x10; // R / W Flash Memory enable
pAddr =Address;
PES =0x80; // Page erase enable, after finish auto clear by hard
*pAddr=0xff; // Page erase command

PCON = PCON & OxEF; // R / W Flash Memory disable

* EEPROM Erase EZiMH:
* page erase y —EAFBESINE, PATIEFINFFE KR LL_LIEH]
* page erase enable5command2Z|a], #AAIHEALEEF
% page erase enablejg, WEEHKKflash pagelIZ—/MrES N OxFFh”, %44k
page erase command, BIA[$RER.

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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% Command addressii F R

SM59R16/08 page Erase
First byte address of page
P Memor r

age emory address (Command address)

0 0x0000~0x01FF 0x0000

1 0x0200~0x03FF 0x0200

2 0x0400~0x05FF 0x0400
126 0xFCO00~0xFDFF 0xFCO00
127 OxFEOO~OXFFFF OxFEOO

4.4 TaBEFRERE (—) . EEPROM KN AHRER:

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Entry SyncMOS
EEPROM function

'

<Step1> Execute:

EEPROM Erase
3rd. page

(0x0400~0x05FF)

'

<Step2> Execute:

EEPROM Byte Write
(PMEE_start~PMEE_END
=0x11)

'

< Step3. > Execute:

EEPROM Byte Read [+ y
(PMEE_start~PMEE_END)

ture < Passl!! >
P2 give 0x55
P2 give 0x66
fail < Fail >
P2 give Ox77 |—
P2 give 0x88
45 uBlfERF(—): EEPROM {ulilf2/F
Description BHIEH: SM59R16A2/ SM59R08A2
Main program | // ===
//
// SYNCMOS TECHNOLOGY
//
// ===

#include . .\h\SM59R16A2.h"
#include "..\MISC\delay.h"

#define PMEE_start 0X0400
#define PMEE_end 0x0600

// ===

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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//PES: Program Memory Page Erase Control Register

//When enable the EPE bit, the Page Erase (Each page include 512 bytes
//function can be executed by below Instructions?

// ===
sfr PES = OxA1l;

//sbit EPE = PESN7;

// ===
//This function will erase one page(512-Byte).

//SM59R16A2 64KB = 0~127 pages-

//SM59R08A2 32KB = 0~ 63 pages.-

// ===
void PMEE_PageErase(unsigned int Address)
{
unsigned char xdata *pAddr;
PCON |=0x10; // R / W Flash Memory enable
pAddr =Address;
PES =0x80; // Page erase enable, after finish auto clear by hard
*pAddr=0xff; // Page erase command
PCON = PCON & OxEF; // R / W Flash Memory disable
}
// ===

//This function will write one byte to EEPROM.
//Adderss is from 0x0000~ OxFFFF.

// ===
void PMEE_ByteWrite(unsigned int Address, unsigned char Data)
{
unsigned char xdata *pAddr;
PCON |= 0x10; // R / W Flash Memory enable
pAddr = Address; // Set address
*pAddr = Data; // Write data
PCON = PCON & OxEF; // R / W Flash Memory disable
}
// ===

//This function will read one byte from EEPROM.

//Adderss is from 0x0000~ OxFFFF.

// ===
unsigned char PMEE_ByteRead(unsigned int Address)

{

unsigned char xdata *pAddr;

unsigned char temp;

PCON |= 0x10; // R / W Flash Memory enable
pAddr = Address; // Set address

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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temp (*pAddr); // Read data
PCON PCON & OxEF;

return(temp);

}

void main(void)

{

unsigned iInt 1i;

PMEE_PageErase(0x0400) ;
for(i=PMEE_start; i<PMEE_end;
{

PMEE_ByteWrite(i, Ox11);
}

while(l)
{
for(i=PMEE_start;i<PMEE_end;i++)
{
if(PMEE_ByteRead(i) == 0x11)
{

0
N
1

0x55;
0x66;

U
N
1

0
N
1

OX77;
0x88;

T
N
1

// R / W Flash Memory disable

//Erase 3rd. page (0x0400~0x05FF)
i++) //EEPROM Write

//EEPROM Read

//EEPROM Verify

DelaylmSec(100);//Pass!!
DelaylmSec(100);//Pass!!

DelaylmSec(200);//Fail Warning!!
DelaylmSec(200);//Fail Warning!!

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

ISSFA-0188 22

Ver B 2011/01



7 74, B B R4 A PR A ISP & EEPROM Zhgeff 7 ik
SyncMOS Technologies Infernational,Inc.

4.6 TEBIFEFHRAER (=) : EEPROM + SRAM KN FH 2R

/Entry SyncMOS\

EEPROM function
g )

Y

< Stepl. >
Triger_Intl()
1. Read EEPROM
2. Write to Xdata

!

< Step2. >
Execute External ISP
program

!

< Step3. >
Reset MCU
(don't power down!!)

!

< Step4. >
Entry main()
1. Read Xdata
2. Write to EEPROM

!

< Step5. >
User code....

4.7 VEBIFERF(Z): EEPROM + SRAM 1 F L HIFE 5

Description

Main program | // ===
//

// SYNCMOS TECHNOLOGY

//

// ===
#include '..\h\SM59R16A2.h"

#include ''._\h\SM59R16A2_ extradef.h"

//#include . _\InternalEE\InternalEE._h"
#include ". .\Interrupt\interrupt.h"
#include ".._.\MISC\delay.h"

#define Expanded_start 0X0600
#define Expanded_end 0x0700
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unsigned char xdata *Expanded_RAM;
unsigned char xdata *PMEE_RWpt;

// —_———
//This function will write one byte to eeprom.
//Adderss is from 0x0000~ OxFFFF.

// ===
void PMEE_ByteWrite(unsigned int Address, unsigned char Data)
{
//1ENO_EA = 0; // Disable all interrupt
PCON |= PCON_PROGMEM_WR; // Enable eeprom write
PMEE_RWpt = Address; // Set address
*PMEE_RWpt = Data; // Write data
PCON &= (~PCON_PROGMEM_WR); // Disable eeprom write
}
// ===

//This function will read one byte from eeprom.
//Adderss is from 0x0000~ OxFFFF.

// ===
unsigned char PMEE_ByteRead(unsigned int Address)
{
unsigned char temp;
//1ENO_EA = 0; // Disable all interrupt
PCON |= PCON_PROGMEM_WR; // Enable eeprom write
PMEE_RWpt = Address; // Set address
temp = (*PMEE_RWpt); // Read data
PCON &= (~PCON_PROGMEM_WR); // Disable eeprom write
return(temp);
}
void Expanded_RAM Byte Write(unsigned int addr, unsigned char dat)
{
Expanded_RAM = addr; //set addr
*Expanded_RAM = dat; //write Data
}
unsigned char Expanded_RAM_Byte Read(unsigned int addr)
{
unsigned char dat;
Expanded_RAM = addr; //set addr
dat = *Expanded_RAM; //read Data at
return dat;
}
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// —_———
// Read from eeprom, Write to Xdata. We want to keep Xdata
// so don"t power down!!

// ===
void IntlISR(void) interrupt 2 using O
{
unsigned int i;
unsigned char buff=0;
for(i=Expanded_start; i<Expanded_end; i++)
{
buff = PMEE_ByteRead(i); //Read from eeprom
Expanded_RAM_Byte Write( i , buff );//Write to Xdata
}
while(INTOIF)// Clear again to debounce.
{
INT1IF = false;
DelaylOmSec(1);
}
}
void mcu_init(void)
{
//Initialize External INT
//1Int0Init( EXINTO_EN, INTO_FALLEDGE );
Intlinit( EXINT1_EN, INT1_FALLEDGE );
}
void main(void)
{
unsigned int i;
unsigned char buff=0;
mcu_init();
// Read from Xdata, Write to eeprom
for(i=Expanded_start; i<Expanded_end; i++)
{
buff = Expanded_RAM Byte Read(i); //Read from Xdata
PMEE_ByteWrite( 1 , buff ); //\rite to eeprom
}
while(1)
{
//user code. ..
}
}
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