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ISP & EEPROM TEffiH] %3
1 EIEf

1.1 SM59R16A2/ SM59R08A2

1.2 SM59R16A5/ SM59R09A5/ SM59R05A5/ SM59R16A3/ SM59R09A3/ SM59R05A3
1.3 SM59R16G6/ SM59R09G6/ SM59R05G6

1.4 SM59R04A2/ SM59R04A1/ SM59R03A1/ SM59R02A1

2 :“)JFJ:%L‘E :
2.1 SM59R ;,ET-/[J’?TEJ?E{# ISP code “Z&#4i % ISP source code » F|[F*& =14 & WEHE -
2.2 ISP(In System Program)Z= IAP(In Application Program) /= EIS5RE :
O IAP : SM59R-=7[[{fli* [code flashfiffiInternal EEPROM » 7 & s [ H-3h= p[1 » J[] i Ag
Ricode flash > ?‘F’, IJ?H(l)byte program (2)chip erase (3)page erase (4)chip protect -
O ISP MCU 8L I Befisfiid i I8 0 = gt IAP+UART (g5 4 p o] » 77
FEIERY ISP code ?ﬂi_@“ JUARTO - pIf="" IAP | Jf’ p o=t &R [J%mﬁjﬁ SRR (5
sl FLp AR ?F[—l EIJ?F[ (1)Write option (2)Read option (3)Erase option (4)Finish flag -

2.3 SM59R 5[ MCU & BB BI PR IR (- )

ISP addr. ISP code size Page size ISP code ISP H/W Entry
, addr. start addr. end - .
Device EAEI(KB) (Byte) supported Mechanism
SM59R16A5 FO00h FFFFh 4K byte 256 ?J ”EJ
SM59R09A5 FOOOh FFFFh 4K byte 256 'EJ ?J
SM59R05A5 FO00h FFFFh 4K byte 256 ?J ‘EJ
SM59R16A3 FOOOh FFFFh 4K byte 256 'EJ ?J
SM59R09A3 FOOOh FFFFh 4K byte 256 ?J ‘EJ
SM59R05A3 FOOOh FFFFh 4K byte 256 'EJ ?J
SM59R16G6 FO00h FFFFh 4K byte 256 ?J ”EJ
SM59R09G6 FOOOh FFFFh 4K byte 256 'EJ ?J
SM59R05G6 FOOOh FFFFh 4K byte 256 ?J ‘EJ
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SM59R16A2 — — ﬁ:tﬂfiﬁﬂ 512 g =
SM59R08A2 — — %:zﬂfiﬁju 512 d .
SM59R04A2 3000h 3FFFh 4K byte 256 g %
SM59R04A1 3000h 3FFFh 4K byte 256 ] g
SM59R03A1 3000h 3FFFh 4K byte 256 g d
SM59R02A1 3000h 3FFFh 4K byte 256 ] g

Notice: [ {%] SM50R16A2 % SM59R08A2 H 2 |} ISP code » H LI ¥ -
(U1 R R R 7S LR L ST )
2.4 SM59R 5| MCU & BIbEE B I (2 ) ¢

Device Device
SM59R16A5/ SM59R09A5/ SM59R05A5/
SM59R16A3/ SM59R09A3/ SM59R05A3/
SM59R16G6/ SM59R09G6/ SM59R05G6/ SM59R16A2/ SM59R08A2
B G| SM59R04A2/ SM59R04A1/ SM59R03A1/
SM59R02A1/
IAP ISP ICP IAP ISP ICP
byte program O 0 0 O @) 0
chip erase O O O O o) O
Code flash
page erase O O @) O O @
chip protect O @) 0 X X 0
Read option 0 @) 0 X X 0
Function Write option X 0 0 X X 0
Option
Chp-ZE#ET7) | Erase option X 0 0 X X 0
Finish flag*(ﬂzg) X @) @ X X X

— 1 [{FSM59R16G6/ SM59R09G6/ SM59R05G6*EJLFL“TJFJZ °
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3

I PR - SM59R16AS/ SM59R09AS/ SM59R05AS/ SM59R16A3 SMS9R09A3/ SMSOR05A3/
SM59R16G6/ SM59R09G6/ SM5OR05G6/ SM59R04A2/ SM59R04A1/ SM59R03A1/ SM59R02A1

(%%154‘ SM59R16A2/ SM59R08A2 ﬁ‘??isi%‘ﬁf 4 e -
3.1 ISP service program ﬁ*ﬁ‘?s}%ﬁ‘ 4K byte » H "5k 5] £ 16 i page » =— page £} 256 byte ;
F E'J?UEﬁJﬁu [ Jp“g[ [=code flash {fi* [(ISP E4HF ﬁ"%wﬂ ﬁff'JEFFISP R o
3.2 chip protect > Fir[ chip protect V] - code flash (c[J?f ISP service program) |y ¥ writer 15 ICE
it > chip protect [V & - code flash (ﬁll?ﬁ ISP service program) || i F o
3.3 ISP service program ;% * =0
3.3 I e e [ ﬁ%@rﬁﬂj i ﬁLfﬁ'l i I EERIELT ISP service program e
3.3.2ISP service programfivafs * 0 s fR{F s () ek [E[Hﬁ&[]t LPORfYPad reset) :
O ’FF{I]’fF : code flash addr. $0000=#FFH -
O ’ﬁ{l]’# : P2.6, P2.7%} F;ET'*
O RifF : P3RS F;ﬁ*ﬂ‘
O ¥ : P3.0 fi]* PPy -
O i« R A" LIMP = ISP service programﬁ'tfpll*éi’?r*F o
3.4 EHERFELT ISP - MCU A &4 705L POR HY PAD reset Fi'I'J3E* - /L LVR 1Y software reset
AT s ISP -
35 V[%%TJHZE e PN MCU RLIJRRIFAE ™ ISP 7§ IR R @ & 3 P
fzj" ISP(I7I91 > LIMP 3EQO) [l 1 fi' I' A 1 T =5 5 o -
3.6 ELfRE ﬂJH:E fhu s ISP #huT s ey i o FEf] ISP servicer program E\ﬂj C H B software
reset(SFR T? 1 Reset) » T LIMP 0000h fiv ¢ (SFR jTﬁ Reset) -
3.7 ISP Command Table :

O Ay Gt IAP ISP

byte program 0 0

chip erase 0 0

code flash

page erase 0 o)

chip protect O 0

Write option X 0

Read option O @)

AR P

Erase option X O

Finish flag*(ﬁ%-b ) X 0

—  [{%SM59R16G6/ SM59R09G6/ SM59R0566‘EJﬂ-’*~TJﬁZ o
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3.8 :lrL“EJ‘f n’ﬁ'f‘jElﬁJ“ﬂJﬂ" = r’j‘*%?&ﬁi IEIE'J » |ISP % ICP/Writer T%?Vﬁ:‘JJEIfJE“ﬁﬁ ’ %:Eﬂl[l—“ : 59R
ICP/Writer ICP/Writer

ISPFAL S EE R B ISP Read | ISP Write Read Write
0x03H | WDTEN. o ) 0 )
0x04H System clock select, FCLK [3:0] O @) 0] @)
Ox05H pin function select @) @) 0 O
0x06H Internal reset time 0] 0] 0] @)
0x07H Lock bit N 0 X 0] 0]
0x08H ISP entry mechanism select 0 0 ) 0

3.8.1 [P lpj= 3= (ISPFAL=0x03H) 3P -
R 1 E,Flpﬁrpf“* azsf;ﬁ [H[amzﬁj M 98 5 r‘f’TufEI'[EE(OXOSH Bit 7=0) > [F=fit

[ ISP;MCP“B;“F%JE R Rk T [FUE' JIAP é’ﬁaﬁfﬂﬁ EAEIY ST I

Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
lwoten | - [ - [ - | - [ - [ - 1T - ]

WDTEN 0 is enable WDT
1 is disable WDT

3.8.2 [ S - FZ 5 (ISPFAL=0x04H) ]
i ISPRYICP ) 2 R Rt B A= B (1 i ] 7 VAP LY 800 fy gt
AL V%%’I’EEJ °
System clock Select :

Bit7  Bit6  Bit5  Bit4 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] /0= 45 (ISPFAL=0x05H) F[] :

[ ICP*{/ISPﬁ‘J?“I?ISI"JL ’}I‘%J’OCI_SCL ~ ALE - OCI_SDA and RESET Z'1/0 t3#59P4.4 -

PA.5 - P4.6 and PA4.7 3 KA ] 1 i il P IAP.D 85 f 4 IVI0 . VL f -

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

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.

[%5_ FHEESPEY PINRI™ #

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[" [ A FEPE I EI I 245 (ISPFAL=0x06H) Y] :
[ U ICPES ISP =248 i b P A 1 e [RG F] < A O Sh plo  f H VAP Y - 8 g 5 AV 1
o B I [/%JL@ o

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 ISP i * 424 B (ISPFAL=0x08H) FifY] -
[ {2 ICPES ISP 703 ISP%ﬁﬁE,“E&Ig“ R BT [ R AP D S 4
AIVISPIHF B * 30 VR ISP Bl 7 F A > ) [ AR EMFL~4
m;r_—la%
ISP entry mechanism select :
| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 |

N PREEE T T i
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=08& P2.7=0 Bit 5 Bit 4 EMF2
(3)P4.3=0 Bit 3 Bit 2 EMF3
(4) P3.0input 2 clocks Bit 1 Bit 0 EMF4
Bit7:=1, ?Fjuﬁ%dﬁ(l) 7"-?‘J ISPl ik F‘iﬁé‘,ﬂ%}gﬁ(wf POR » WDT) -
=0, PRl (1) - F=5= ISP P || (AP %“éﬁﬂ%&éﬁ(wﬁ[ POR » WDT) -
Bit6: =1, ?‘H“@éﬁgﬁ(l) ?‘H ISP {1 PAD reset @38 -
=0, FH#AE (1) » =5 ISP [11 PAD reset 3t -
Bit5: =1, éz"ﬂuﬂ‘éj 32 (2) » l—?‘ﬂ ISPl | i F lELf E,Ef‘é.}gﬁ(tﬂ?{ POR & WDT) -
=0, ?‘*H»E'EJE}E(Z) l;;:f“ﬁ ISPl fE ik F‘i{“é‘,ﬂ%&gﬁ(qﬁf[ POR » WDT) -
Bit4: =1, ?H CHE AR (2) o ?H ISP {1 PAD reset @38 -
=0, }f"‘ﬁ CHE AR (2) o }I‘H ISP {1 PAD reset @38 -
Bit3: =1, Z{ -3 (3) » 2 ISP fli” | il F%“&E%J:ﬁ(ﬁll?j POR » WDT) -
=0, ?‘H:EJ%JEJE(S) ?“H ISPl | lELf E,Ef‘é.}gﬁ(tllﬁ[ POR % WDT) -
Bit2: =1, ZfCilisE(3) - 257 ISP 1 PAD reset #3% -
=0, Ff-#5L(3) - F7= ISP [I1 PAD reset #3k
Bitl:=1, Q‘Hzﬁﬁjgﬁ(@ QZ‘H ISP ™ | fE i F BE E,B%,jg@(np}}" POR » WDT) -
=0, ?‘H:EJ%JE‘}EM) ?‘*H ISPl | ik Fj:“ﬁﬂ‘é.}gﬁ(tliﬁ[ POR % WDT) -
Bit0:=1, Q‘HZEJ‘E}:;EM) l—?‘ﬂ ISP 11 PAD reset 3% o
=0, FF-#3(4) > F+5- ISP |11 PAD reset #j3t -

3.8.6 ISP Lock bit N(ISPFAL=0x07H) [ :

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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b S HYICP T} FI‘J‘JF%?&E}*B% » ISP service program:jF4 4 « F:j'}r'j‘»ﬁiL_E‘J—:FI%}‘i—&

ISP service programEIfJ”'Fﬁ’E'[ Ao B WGEISP service program T BEISP or AP Y

chip erase"§[% - lock bit ”N”F%TJ&ISPW%FKJ@?%@f‘F['ﬁ%éfj%ypi :

ISP code area Table :

SM59R16A5/ SM
SMSORO4A2I SMSOR04ALI SMEIROAL/ | Silecrooi) SMSOR0SAS/ SMSOROSAS
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 ~ $3FFFh) 2 | 512 bytes ($FEOOh ~ $FFFFh)
3 768 bytes ($3D00h ~ $3FFFh) 3 | 768 bytes ($FDOON ~ $FFFFh)
4 | 1.0K bytes ($3C00h ~ $3FFFh) 4 | 1.0K bytes ($FCO0h ~ $FFFFh)
5 | 1.25K bytes ($3B00h ~ $3FFFh) 5 | 1.25K bytes ($FB0OOh ~ $FFFFh)
6 | 1.5K bytes ($3A00h ~ $3FFFh) 6 | 1.5K bytes (SFAQ0h ~ $FFFFh)
7 | 1.75 K bytes ($3900h ~ $3FFFh) 7 | 1.75K bytes ($F900h ~ $FFFFh)
8 | 2.0K bytes ($3800h ~ $3FFFh) 8 | 2.0 K bytes ($F800h ~ $FFFFh)
9 | 2.25K bytes ($3700h ~ $3FFFh) 9 | 2.25K bytes ($F700h ~ $FFFFh)
10 | 2.5K bytes ($3600h ~ $3FFFh) 10 | 2.5K bytes ($F600h ~ $FFFFh)
11 | 2.75K bytes ($3500h ~ $3FFFh) 11 | 2.75 K bytes ($F500h ~ $FFFFh)
12 | 3.0 K bytes ($3400h ~ $3FFFh) 12 | 3.0 K bytes ($F400h ~ $FFFFh)
13 | 3.25K bytes ($3300h ~ $3FFFh) 13 | 3.25K bytes ($F300h ~ $FFFFh)
14 | 3.5 K bytes ($3200h ~ $3FFFh) 14 | 3.5 K bytes ($F200h ~ $FFFFh)
15 | 3.75 K bytes ($3100h ~ $3FFFh) 15 | 3.75 K bytes ($F100h ~ $FFFFh)
16 | 4.0 K bytes ($3000h ~ $3FFFh) 16 | 4.0 K bytes ($F000h ~ $FFFFh)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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3.9 ISP ﬁl%aﬁfﬁlﬁirlu%ﬁ 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 rz;;taeie OO 1 gen | ITs | cDPR | F12K | F8K |ALEC.1|ALEC.O| EMEN | ISPE | OOH

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 rigistears Contro 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 it 5% (ISPE) I Sl Bt > FLknd Al -4l ISP G fil P I8 I fri iy = STovpl2])(55h, AAN,
SAN)TAKEY - il ISP $5j it 7 (ISPE)H@h s, /i B 7 it » T2 %1

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 :;/ 5T E f//yzflnterrupt)ﬁ&%%ﬂj@ﬁf//yz{break point)
T BIRE  SFIRT S PEHIATE "  f Rl e B o AT H Assembly fFC
TP

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 Tﬂ*ﬂ‘.r*ﬂ(ISPE)’E%t WERHE > SR AR ISP e ([P SR T S ZrRR]£](B5h, AAh,

SAN)TAKEY > [i' ISP F4E 7 (ISPE)ISAdb 1 it & i -
ISPE: = 1, ISPF#(Z » ISP #(ISPFAH, ISPFAL, ISPFD , ISPFC)AH5 71 fi * -
=0, ISPAE< » ISP #(ISPFAH, ISPFAL, ISPFD and ISPFC)EJFEE (i) -

fl
- (7] > ISP byte program #22H Z|| program flash r’ir'fg['$1005H IR I
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 Rl 16 7% ki J=£3) 7 8~15 -

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 L ifll 16 5% fib- 43S 7 0~7 ot 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 EGFT - Uit R0 1T
EMF3: Entry mechanism (3) flag, clear by reset. (Read only)
ISP it SISBEI(3) » 1D o i i e
EMF4: Entry mechanism (4) flag, clear by reset. (Read only)
ISP & 7 RIERIEAR(4) > JEFT > [ HhfH B iR
ISPF [2:0]: ISP function select bit.
ISP IS EIEA - JRH - PR

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 )
ﬁ%t# * [{¥]SM59R16G6/ SM59R09G6/ SM59R05G6* gl jJF g[ﬁj 1o P L (option)
Azl IErase b Write I/ i » et i S f1h — SFinish flagdy 7)) E[[JFFJ, CATEAEN
¥ o

3.10 EEPROM Assembly ¢ ai = EFEF

My ) EEP_Byte_Program - EEP_Chip_Protect - EEP_Page_Erase - EEP_Byte_Read -
EEP_Enable = EEP_Disable gli[:ﬁl i< AR E 1 RSE ISP code p& EEPROM JjEeH |24 -
BB Y -

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

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

Description

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

// 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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#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 ?ﬁ%ﬁﬁj@;‘? :

SyncMOS RUly=1 | A2EE[Y ISP code » AP $1{ & il ™| IFEfT | chip erase, page erase,
chip protect, byte write, byte read &L 7 == » fLH ffli 2| [ 177 5] 5% ISP code fy EEPROM /jis™ | %
o

Description FIFEE -

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
/*
ISPFAL must entry ISP by hardware;Lock bit as read only;
ISPFAL: Function:
0x03H WDTEN.
0x04H System clock select,
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&0x01) !=0x01)
{
TAKEY = 0x55;
TAKEY = O0xAA;
TAKEY = 0x5A;
IFCON |= 0x01;
ucRetry--;
if (ucRetry<=0) Dbreak;
}
}

void EEPROM Disable (void)
{
unsigned char ucRetry
while ( (IFCON&Ox01) !=0x00)

{

TAKEY = 0x55;

TAKEY = OxAA;

TAKEY = O0x5A;

IFCON &= OxFE;

ucRetry--;

if (ucRetry<=0) Dbreak;
}

FCLK [3:0]

=255;

6 //all

// V105; go on if ISPE != 1

// ISPE=1, Enable ISP function

// V105; go on if ISPE != 0

// ISPE=0, Disable ISP function

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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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; i<256; i++)
buf [i] =

EEPROM_ Page Erase (Addr&0xFFO00) ;
buf [ (unsigned char)Addr] =

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

}

void main (void)

{
unsigned char buffer=0;
unsigned int Err=0, i=0;
PO = 0x55;
DelaylmSec (100) ;
PO = O0xAA;

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

for(i=0; 1<256;

{

i++4)

EEPROM Byte Program( 0x1000+i,

buffer =

if (buffer
Err++;

1= 1)

}

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

P1 = (unsigned char) (Err) ;

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

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

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

EEPROM Byte Read ((Addr&0xFFO00) +1) ;

Data;

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

//wait for system stable

i)
EEPROM Byte Read( 0x1000+1) ;

//page read

//page erase
//byte modify

//page program

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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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 fﬁlgjﬁlﬁﬁl : SM59R16A2 / SM59R08A2

4.1 EEPROM fE[E'J)[%%E :
4.1.1 1" |program flashit#& £ Internal EEPROM -
4.1.2 Page Erase » Program Bytefivgs [£3]
Page Erase L] flash pﬁiﬂ‘ “Iﬁ%v‘[ ="1" Program Byte }Lf flash EJF‘* i "high™f 85" low” -
%J,I’I’Ifg M~ 7% Program Byte> IC [* Fﬁ[ﬁ’{[ﬁ%gh 1523 JHREL T (D)read page(2)modify Byte(3)erase
page(4)write page ; F N fiil byte » i RS N 7 (1~4)iu ) BR -

+DEIK g\ﬁuaﬂf‘r@;ﬁ ' EI}%]E}“ | EEPROM Program Byte [iv =V o & %E'{puaﬂﬁgﬁgh » F
Y[R Program Byte b s - Y Ao (1)=7F| page read = SRAM Flfle = 2V 7 program
flash fit"page erase (3)}{7 SRAM Er[ Fi[pi'= program flash -

£ 1 sy~ «*’Fﬁﬁ‘ﬁi?
T, ’g[%— N[ - flash 7 program i =1 kL erase £ OXFF - FJ'[ IC [*| ﬁf[fﬁl ”rff/'* iR
" OXFF » 7+ program Eﬁ‘ﬁfrﬁ HiPS(3)Erase puH R -

£ {1 ey &FT?E‘]\EA ?
PRESMIH 5T R 5 Fi[ IC ] ?‘B’{l?ﬁ' ~ £, OXFF, 7+ program E\ﬂjﬂiﬁrﬁ fit(3)Erase iU/ -

Erase Program /Read /Modify JHF5H% -
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.
ISSFA-0187 16 Ver B 2011/01



ISP & EEPROM ZJf=fi ™4

K Bl B A O A R F]
SyncMOS Technologies Infernational,Inc.
25 13.22 112.2 3.12 68.44
24 13.77 116.8 3.25 71.3
22.1184 14.94 126.8 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 ‘I[ FLF ['RUEPR[E OXFF - (2)Modify Byte ‘I[ FBF {RUETRIZEOXFF
(SEE
YN IR] External ISP - 56&i% code flash {1V data J[IffF P&rl‘?’,’ ? f190 Product ID ~ Key word F{& Menu setting ...
%Eljdj§tg[|—k .
1. #=AH- - read flash data > F J}{‘éj’ data write to Xdata(SRAM)
2. $55EA T External ISP program (ffi*'] OCD or MSM9055)

3. HFEIR © Reset MCU (7 fi"#i)

4. $=HdT- ¢ read Xdata > F J}]s]’ data write to flash » J[[fi* ({7 flash flifver|
256 512|(Byte)
SRAM-->code flash 3.4 6.8|ms

code flash-->SRAM 3 6|ms
test with external crystal 22.1184MHz

* SBLE] SRAM [l ¥Rl » TSP o R -

P IR 3 SRAM size > J445 2KB -

4.2 EEPROM ﬁ%ﬁpum ==

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 0] Reset
| SMOD | MDUF | | pPMw | - ] | sToP | IDLE | o00h |
PMW =1: R/W Flash Memory enable

PMW =0: disable

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Mnemonic: PES Address: Alh
7 6 5 4 3 2 1 0 Reset
ee [ - [ - [ - [ - [ - [ - [ - [ ooh |

EPE=1: ¥ $£[= Page Erase (=512 bytes) » 5555 [l I’FEI’?F’E',, FIEnE

4.3 $#uS EEPROM page erase $k[EHH> » ﬁ?zg:gg[m .
//

//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 EifiFP]
% page eraset}— @%]%“%Flﬁﬁi #hi= *Eﬂ‘ﬂﬁﬁ"ﬁ? (PR |
% page erase enableZ2command V[ » ?vf]‘ﬁjﬁ‘ F LA
* page erase enablei » “ZFitEIFkfRpYflash pagefysT— f[ﬁ'r'\j'ﬁ{ﬁi‘ "OxFFh” > Flt]’f‘e

page erase command - J[JF" $kf& -

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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x Command addressy[I™ % :

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 EFFEFERAER (- ) : EEPROM O [iAHR:

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 HEifFFE=S(- ) : EEPROM &ESfyFE="
Description ﬁ/y‘_’/ﬁ—”/ > 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!!
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4.6 EFAEFYRARE (Z ) © EEPROM + SRAM [V AL -

/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 EFEEZN(Z) - EEPROM + SRAM [fi = |puEsfRE="

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

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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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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ISSFA-0187 24 Ver B 2011/01



# 74, B B R A PR A 7] ISP & EEPROM = ffi® ™3

SyncMOS Technologies Infernational,Inc.

// —_———
// 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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