3F FLASHFLEXS51 ] MCU

----SST89E/V564/554RD/RC
R
8 1 ik SUPERFLASH 774 2% 51 #ft% MCU
— A
— PR TR
—

SST89ES564RD/SSTS9ES54RC Az [l :
—5V I 0 3] 40MHZ
SST89V564RD/SST8IVS554RC L AF [ :
—3V | 0 %] 33MHZ
IK 77 i 4 RAM
A MWk SUPERFLASH EEPROM
—SST89E564RD/SST8IV564RD:
64K 75 T (primary block) 8K 75k (secondary block) (EFANERHSLL 128 7
K=
—SST89E554RC/SST8IVS554RC:
32K P45 FEB (primary block) 8K 75k (secondary block) (EFANERHASLL 128 77
KX
— ST RS (Individual Block Security Lock with Softlock)
— Y EHE ARG A e (JAP—In-Application Programming)
—IAP 0] I & #:4F (CONCURRENT OPERATION)
— LAP 3[R 2 (R o o 7 SR
Tt 3 AR 1317 s i 22 () Mok SRR TR Ry 64K 715
=AN 16 {78 N H
AR T UART
— T AG 1
— Az R
AR, DUk
A YR FEE |10 € I 45 (WDT)
Al gmFE T2 S (PCA—Counter Array )
DU J\AZ /O 1 (32 4 /O JiD
% DPTR %i{¢#% (Second DPTR register)
ik EMI 538 (31%] ALE) (Inhibit ALE)
SPI HATH:1
FRUER) 12 IHEh s R 48 I, 120 Ta) n) o e v B 6 IR R 4 A T
TTL F1 CMOS #2518 i~
BROWN-OUT & & A6l
i HE A
— A A o g R ) et A 2
— PRHRAR
PDIP-40, PLCC-44 il TQFP-44 H}%%



i EVE -
— W (0—70 BEEK )
— Tk (—40—+85 %))

A -

SST89E564RD,SST89V564RD,SST8IES54RC, A1 SST899V554RC J& T FLASHFLEXS1
K, LSRG SUPERFLASH CMOS - FARAL BEEE AR B UHFIHIE ¥ 8 67 MCU. #34F
i1 8051 e AH R HIHR24E, JEEARUER) 8051 S I & IS .

Bl T EE AR 72/40K 745 (¥ FLASH EEPROM F2 /7 /7 fiki 4%, IX 3L 1 SST ML I,
ARFEH CMOS SUPERFLASH EEPROM #7 K with the SST’S field—enhanceing, tunneling
injector, split—gate memory cells. SuperFlash f7fif 5 4% 73 55 94 350 3 A O AT IR P AEfig B
T 0 5 64/32K 9 ) AR AR A R ], OB 1o 8K ) A R e A A
2 8K P IR AR 1] 64/32K 715 A7 it 45 2% ) AR B IRtk 2 ), [+ I 42 ) A ]
DLE ok #2720 #s (Program counter ) Bk, [ B R LA AE D4 7 1 28 EEPROM

(EEPROM-LIKE) #flifrfifids. ZArfifihn] LB ARAERT 87C5X ) OTP EPROM #ife s
TERLINEE O SST e PEHE A HIRERR (1 3E ic 25 Al FIRMWARE RK4gife . 76 LA 88 1F, %8s
PERT LA B A R ALHL, VR AN EHLR R AR AR At 4, sl A o A AL e B S0 AL
AT IAP #4F (FEN FH AT SRAE) o iZas PR vevt O v LLAE RGEFNAE N HT Pl g, XA ml A
1 BRI L R AR E A B ds R LB M o %28 T EUR — AN 3 Sh B RE s T g A, 7R Y T AR
e IAP DyRe s H AR . A AN ORI R v (R 22, ATy
HE W, o SST ARUEZ 8 sh IR Th RERVE FH o 28 PFBEBRIRAE S HEPR L T4 R 1) 75 1)
(AP

YEHy 72/62K 715 ) SuperFlash EEPROM [¥] b P B 7 A7 it % (AN 78, %4 nl LA Bk 2]
64K T AN A4k 25 25 18] o 44 1024 X 8 £7 (1 A N RAM XAl [FAM 78, %281 ml LA
Ik 64K AT IS RAM 5[]

SST Ml 5EVE, 45 LA SuperFlash £ AR FIAF At 2% 50 44 4] (memory cell
architecture) 4 — R A BT A4 P2 flash EEPROMs (1) B 22 A 3. X LA 348 46 il ol B K
AR B RS ] 7 W] S 52 2



H %

R
LB
Tohg WA
KA H &
Foig H%
1.0 YyhEdk
Died s
2.0 51153
E1) A Eipa
3.0 frAfif ey 428
3.1 FL° FLASH 174 2%
3.2 BEF At de B
3.3 #idli RAM 171 28
3.4 ¥ A RAM Mtk
3.5 WA TR
3.6 FPpk DI RE AT A7 A
4.0 FLASH {4 e
4.1 AR NG AR
4.2 16N g
5.0 JE WA/
5.1 EI 2% TO,T1,T2
5.2 & Ay
5.3 T] g FE ] ey o
6.0 Hi17 /O
6.1 XL, M UART
6.2 FATAMNEEZH (SPD
7.0 F 1M 5E I 2%
8.0 Al 4w LTl K 2% F4 %] (PROGRAMMABLE COUNTER ARRAY)
8.1 PCA H W
8.2 PCA JE I #3/i1 # 2%
8.3 LR/ sk
9.0 fr# i
9.1 RELFH
9.2 B At
9.3 fREBUIRES
9.4 TELRBIRAS T MR
10.0 A4
10.1 _FHLE AT
10.2 BAE AL
10.3 K HL B AZA7Z ( BROWN-OUT Detection)
10.4 WAL SE g K51



11.0 5t
1.1 PRARAS
11.2 B
12.0 FR G0 IR igk 1ot
12,1 B s N 28 JOURH B2 SR 1) it e (D A L 2%
12.2 I n £ 3 1t
13.0 HAURE
e K405k
13.1 DC H{4E
13.2 AC H U
13.3 AMEBENUE N FLASH 74 28 2 R i e ]
14.0 7= i W15 B

15.0 H:K

Kl A H sk
P 2-1: 40 i PDIP 4 il € X
& 2-2: 44 JH TQFP 4 il g X
& 2-3: 44 JH PLCC & e X
3-1: SST89E564RD Fll SST8OVS564RD [KIFLIT- 171t s 45 ¥4y
3-2: SST89E554RC il SST8IVS554RC [ FL -1 Ak 9 45 1)
Bl 3-3: RS RO A7-fifs 2 45 44
Kl 3-4: XUHHRETRE 451
Bl 4-1: AMTENUEAT 1O 51 e X
Kl 6-1: Mirki iR AE K]
K| 6-2: #:X 1 F UART & h
Kl 6-3: FiX 2 f1 3 T UART &R}
Kl 6-4: SPI T Mi%EH:
Kl 6-5: CPHA=0 | SPI f£i%#%
K 6-6: CPHA=1 | SPI f£i%#%
Bl 7-1: FTgRFEE T 100 I 2R AE ]
K] 8-1: PCA & I /v a8 Al LR Hs Al e A ke
P 8-2: PCA ffi#iehkist
Kl 8-3: PCA LR CBRAFE I 4)
Bl 8-4: PCA i AR
Kl 8-5: PCA fik 5 1 15 a5k
Kl 8-6: PCA FHIMEmf 2 (FRTH
Bl 9-1: PREBAFL)
Kl 10-1: EHEA R
Kl 10-2: bty
B 12-1: A dRpEtE
13-1: Ipp VS. 4% (SST89V564RD/SST8IV554RC)
13-2: Ipp VS. #i% (SST8IE564RD/SSTSIE554RC)
Bl 13-3: AR A7 fifs o 152 30



13-4: ATECR A7 it 5 F4 1

13-5: AMBEAEAAAE 285 Y

13-6: AN hOR 5l i

13-7: A7 A fE i E i i e

13-8: AC M4 A\ /A ki T

13-9: #F8hEIE

13-10: WK 21+

13-11: Ipp MM, TAERIL

13-12: Ipp MRS, IRERAELA

13-13: EPEH 1738 0 (MR T SST89ES564RD/SST89V564RD)
13-16: O #E 5

13-17: SSTS9ES564RD/SSTS8OVS564RD (1L 5k
13-18: SST89E554RC/SST8IV554RC I HL4a 4
13-19: 5 X R

13-20: “F i gmfe

13-21: PROG-SB1/PROG-SB2 PROG-SB3
13-22: PROG-SC0/PROG-SCI

13-23: FARE

P H 5k
*2—1: 5L
# 3—1: SSTRIE/V564RD W/ A7-ifi d A He1¥) SFCF i
# 3—2: SSTRIE/V554RC MIFEFAE s P As # (1) SFCF 1H
*3—3: EAFMEAZA R SFCF { (SST89E/V554RC)
*3—4: LEARMEAZA R SFCF {H (SST89E/VS564RD)
35 HNIEIEAANE RN RDA,WR#  with EXTRAM {7
% 3—6: FLASHFLEXS1 [FIRFIRINRE A7 A7 % I Huhik
% 3—7: CPU KLY SFR
% 3—8: FLASH {7 #s4nfE1 SFR
®3—9: FHIER K] SFR
*3—10: EW 2R/ EE 1) SFR
#*3—11: I SFR
# 3—12: PCA [f] SFR
% 4—1: SST89E/V564RD AN FHIRLR N 1 2
% 4—2: SST89E/V554RC [N LN T (K fiv 2
*4-3: ke
T A—4: HRBEPUBE B a4
% 4—5. SST89E/V564RD [] IAP Huhilfift vk )5 %
% 4—6: SST89E/V564RD [H] IAP i 4>
% 4—7. SST89E/V554RC ] IAP fir %
F5—1: EmEAEEEO
*5—2: ElERAH R 1
53 EntgeA s 2



#K8—1:
*8—2:
#*8—3:
% 8—4:
% 8—5:
% 8—6:
*8—7:
#£9—1:
#9—2:
#10—1:
*11—1:
F12—1:
*12—2:
#13—1:
#*13—2:
% 13—3:
#* 13—4:
#* 13—5:
% 13—6:
#13—7:
#* 13—38:
% 13—9:

PCA 52 I #5/71 s U5
PCA &I #3/7H a4
CMOD 18
PCA s FVIG %5 7745 LA Al B i e
PCA L #5220
PCA FEHL #1520
I G 115 A AR
TR B3k 1
s k%
o W R 471
LN
AR e AR AR T 2K C1,C2 M
N I A5 e
TAETE R
AT AR
AC MRS
TR RS0 L HL )
EAY SEET
SST89ES564RD Hll SST8IESS4RC (K EL ks 1H: 4.5V-5.5V
SST89V564RD il SST8OVS554RC i HWikik: 2.7V-3.6V
AC HAURFPE
AR IR B

#13—10: HATHER
K 13—11: AP FLASH F5 A7 1 2% 10 g A/ A 56 B 5



1.0 ThREHEH

Cscillatar

a051
CPLU Care

Watchdog Timer

|

SuperFlash
EEFROM
Primary
Block
IZKIGAK x

Interrupt
Control

c: 8 Interrupts

Secondary

Y
A

2.0 & o id

RAM
1 1K %8

Elock - ;
Security
aK %8 4
A %8 Lack
Timer 0 {16-hits)  [eie—
Timer 1{16-hits] |-lj—
SFI
Timer 2 {16-hits)  [lie——
B-bit
e oot I 4 BT (R TW=00
FCA e
- UART

1. 64K x 8 for SSTEIESE4RD and SSTEVEE4RD
32K » & for SETEIESE4RC and SSTEIVEE4ARC

FCLU = Flash Contral Unit
8051 CPU Core = ALU, ACC, B-Req., Instruction Req., PC, Timing and Control, etc.

555 ILLB1.2



e 1 40
(TZEX)P11[ |2 39 ]
(Echpr2] |3 as| |

(CExD) P1.3[_|4 ar| ]
(CEX1/ss#) P14 |5 36 ]
(CEX2/MOSH P15 [_|6 3]
(CEX3/MISO) P16 |7 40 pop 3L
(CEX4/SCK) P17 [ |8 Topview 33[ |
RsT[ |9 a2 ]

(RxD) Pan[_|10 3]

(TXD) P3.1 | 11 a0 ]

(NTO# P32 [ |12 29[ ]
(INT1#) P33 [ |13 28| ]

(Toy P34 |14 27] ]

(T Pas[_|15 26| ]

(WR#) P36 [_| 186 25 ]

(RD#) P37 [ |17 24 ]

xtaLz [ ] 18 23] |

xTAL1 [ |19 22 ]

ves [ |20 21[]

VoD

P00 (ADO)
P01 (AD1)
P02 (AD2)
P03 (AD3)
P04 (AD4)
P05 (ADS)
P0G (ADE)
PO.7 (ADT)
EA#
ALE/PROG#
PSEN#
P2.7 (A15)
P26 (A14)
P25 (A13)
P24 (A12)
P2.3 (A11)
P2.2 (A10)
P2.1 (A9)
P2.0 (AB)

555 40-pdp Fl P1.1

40-pin PDIP

33— P04 (aDd)
32— Po.5 (aDS)
| Po.& (aDE)

26[—1PsENE
2P (815
241,26 (A1)
23—IPa.5 (a3

FIGURE 2-1: PiN ASSIGNMENTS FOR
=
L
[ 5 —_—
s 2 -l _ soa®
odoEE R
e R = e =R R
CooooO=64G00G¢8AG6&
miililillalalalakal
(CEX2/ MOSI) P1.5 |1 .
(CEX3/ MISC) P1LE |2
(CEX4 [SCK) PLT |3
RST ]
(R¥D) P20 |5
DHURSTOUTL & 44-lead TQFP
(X0 P21 f7 Top View
{INTCE) P22 e
{INT1&) P23
(10} P24 o
(T P25 |11
12 13 14 15 16 17 18 19 20 21 22
T e T R R I
=
-&;--—;K < g Er ==l
?Q S*TTET I
8

Mote: OMU = Do not use, must be kept floating

655 d4-1qfp T P21

~ FIGURE

2-2. PIN ASSIGNMENTS FOR 44-LEAD TQFP




(CEx2 i Mos P15 [
(CEX3 /MIS0) P16 [
(CEX4 /5CK) P17 [

DHUWRSTOUTL [

o6 5 4 3 2 1 44 43 42 41 40

rRaT[ |

(RxDy P30

Txo P31 [
inToE P22 [
INTE Paa |

Toy P34 |
TyPas[ |

P1.4 (SS2/ CEX1)

P1.3 (CEXD)
P1.2 (ECI)

P1.1 (T2 Ex)
PLO(T2)
DML

Voo

POL0 (ADIT)
FO.1 (AD1)
P02 (ADZ)
P03 (ADY

7 O 39 [ ] Po4 (D4
2 aa || P05 (ADS)
g a7 || P0G (ADE)
10 26 |_] PO.T (ADT)
11 44-lead PLCC a5 || Ea#
12 Top View a4 [ ] oo
13 33 || ALE/PROGE
14 a2 || PSENE
15 a1 ] P27 (A15)
& an [ ] Pz A
7 20 || P25 (A13)

18 10 20 21 22 23 24 25 26 27 28

@ E NS oEdo - e

E & E E =20 & aa

g g g g -] E E E EEE dd-plec M) P2

- s Tz a=x A

- =

[

Mote: OMLU = Do notuse, mustbe kepl floating

FIGURE 2-3: PiNn ASSIGNMENTS FOR 44-LEaD PLCC
2.1 EHHR
*2-1: HlHHGE

e R ey il

PO[7:0] /0 Port0: PO 11y 8 A7 JTEEXLIH 1/O o AE Ky AN AT LHE A JL
ANLS, TTL N 245 1 85510 0 I, 510 0 g BiIRAs, , X nf
DL sl B o [ PO I8 v LAAE A 58 — D e, A5 4 SR
) B A A PR 8 A7 ke FEAEA BN I, PO FIAEAIE 1 I
KW B PO HFEAN BT g fE s, 7eoh EAEC
RIS AR . AR, RIS ECE A @A /O HII PO FIFT
A e

P1[0] 1/0 T2: SR A/ 2 HANEREN, BOA R B T e 28/ G 2
Bhigrth

PI[1] I T2EX: EN 2%/ 1T 50 2 (3 4/ 35 25 8 R 7 ) 42 )

P1[2] I ECI: AN By A
ZA5 5N PCA AN Bl A

P1[3] /0 CEXO0: Hili#&/PCA Filk 0 4N 1/O LR
FEAMHA/ L AR PGE R 22 P1 HAE AN VO AVl H PCA NI
A U A ARHE T/0

P1[4] 1/0 SS#: SPI ¥ )i % NIEFE (Slave port select input for SPI)
B4 CEX1: PCA B 1 i #ie/ Lh M 1/0




P1[5]

/O

MOSI: SPI {4 H, M
o, CEX2: PCA F&bk 2 [ $/ L B AN 1/0

P1[6]

/O

MISO: SPI 4N, M
o, CEX3: PCA F&Ek 3 [ #e/ L B AN 1/0

P1[7]

/0

SCK: SPI [ Bhdm e 11, B A
mf, CEX4: PCA Bibk 4 f#i42/ L& 1O

P2[7:0]

iR
il 1/0

P2 [: P2 15— 8 2R 1/O 1, [AI A A Lpr Bl . 24
W) P2 115 1 I, PP b P2 e plibrm, (RN a] DLYE A i
ANE AR, BT WA LR P2 R AN AR R 3 it
W, (T, WS 13-6 1 13-7)0 UL A7 fifs 35 25 [H) R A0S
K A7 Gt B P2 RAIE 16 47 Huhik (1) 5 8 47 bl (MOVX@DPTR) .
TEZNHTR, P2 AR AR HE N AR e it Fhr. P2 LIl —4t
P 5 R A AR 1R G R AR 560 1) i (o7 ik

P3[7:0]

N EE
Il 1/0

P3 [1: P3 LA N8 Lh 8 A2X0A /O 1. P3 HIAEYKE) LS, TTL
afEe ) P3 E 1B, W RERE ER P3 s iby i, Rl ET
IR o AEASN, BT P Ehz P2 1 R S SRR iy
SPRAE, (T, WS 13-6 AT 13-7). P2 IR — e thills 5
AR ERET g FEAARS (1) A7 Chigh oder) Hidik,

RXD: JHH Pk #s (UART) MU o

TXD: UART &k %EHiH .

INTO#: ARSI 0 F N

INT1#: AR 1 4

TO: &%/ vH s 0 ST A A

T1: EME/AHEGES 1 AMBH A

WR#: ANTEIAT 285 2

RD#: AMBEEAF fifi s iy &

/O

FEFAF AL E: PSEN#N AR LA ' o 2 ae N ERE o 176k
ZEAIPAAT IR, PSEN#A e HL Y- o 8 A1 A B0 RE Py 474 o 22 TR BRA T I
PSEN 7E—/MHL&s A A R0 I, B T 1R A Al B A7 i I g A
PSEN#AT 2] PABkIL o 24 RST A1 L HFEEH R KR s v 10 AL R 3
I, JXINE PSEN _E K — AN g (6 e BMRA A KT #1132 Ah A
A Gife.

RST

AL ARG A AE TARRIIR, W —AN RN AE RST A Lk 3]
PN HLats YIS, s PR AL i SRAE RST A A = s &L T
PSEN#JAIR i PR AR AN BRSNS, S ERE0E AR A, ANIR S ik
AN B A

EA#

AMHBHENAEfE (External Access Enable): 4 T b #$4F ANT L 2 A7l
P AU, EARMT GRS Veso RZ, WIEEERE A A
HURL R A7 it 982 M BT I EARIIAIERE ] Vipo S It S52% 4
RN oA 1 EA#IN, SORERE PRk RS AN P 20 MRS P 77 0 4% A
157 . EASIII AT LUR R 8] 12V, (L 13 38, “H/pii ™)




ALE/PROG# | 1/0O HHEBAA I RE: ALE & 90N A it iR A I P TR A e 1y 85
ff. ALE [F]i /2 FLASH 4afeif (I gmfefikitim A (PROG#H) . 1%
ALE gy b AR e 2 1 16, o mT U AESMER & ISR b, 2
BERIE NSNS B A A5 R 25 2 —AS ALE Jikide Joigtnfer, Wi
AO BB AN 1 I, ALE giaidkib. (L. SiBhA A8 (AUXR),
3.6 1, “HEBRINRETTAEARTD.

DNU 1/0 DNU: ARefiiH, —wZE=. £ 2—2 FE 2—3 1, RSTOUTL
FI DISIAPL 7E @A P o anRAEs ERT, X BRAR
FEEA

RSTOUTL | 4 W #B I | RSTOUTL: fEF& [ 1% i # ZALFA BROWN-OUT A7 MK A

iz i e

DISIAPL I DISIAPL: WS AH IR Vi, AP IRkt k. fER At
PeRFERBIAE . MW BEPEEE I TAP ThAs. HA7)E, %M Er g
TLES B AT R

XTALLI I R 1e I 935 TEOR A A N P S B B A 2 B TR RN

XTAL2 0 o 20 S IR ARV THROK A% )

VDD I CEME PN

VSS I H

3.0 Fiif=84M
s FE PP ATt 2 MBI A 28 14T 70 IF -4k
3.1 F&F¥ Flash 7% 8%

A A W HE P FLASH A7 s« FAEfldsd (B 0) 4 64/32K 715 . IRAF-fitids
Be (B 1D F 8K Y. T E ] bk (Rl g BRIAE 64/32K 15, SFCF[1:0147 4% H
P HIRE AL 25 () (e £ . 5 SR 3-1 FIE 3-2 BB FEPAEAE S BB . FEP A0k
BRI PEAE T — T A

64K/32K X 8 )3 SuperFlash HLas W aa4b % 512/256 AN X, FEAN X AL 2 128 N7,
8K X 8 (17X SuperFlash By ALK 64 A EFIX, BEAS B XA 128 A7

XF RN, R TR AR FH R IE 8 5 X P9 otk o JCAx (R P kA7 FH SR e 4
B IX



EAZ =1 EAZ =1

EA# =0 SFCF[1:0] = 00 SFCF[1:0] = 01, 10, 11
FFFFH FFFFH FFFFH
56 KByte
Block O
External 64 KByte
64 KByte Block 0
2000H
1FFFH
8 KByte
Block 1
0000H O000H Q0oaH
555 ILL FO2.0

FIGURE 3-1: Program MEmMoORY ORGANIZATION FOR SST89ES64RD anD SST8IVS64RD

.l EA# =1 EA% =1 EA# = 1
EAZ=0 SFCF[1:0] = 00 SFCF[1:0] = 01 SFCF[1:0] = 10, 11
FFFFH FFFFH FFFFH FFFFH
8 KByte 8 KByte
Block 1 Block 1
EQOCH EQO0OH External
DFFFH DFFFH 32 KByte
External External
24 KByte 24 KByte
fjﬁé”?' 8000H 8000H 8000H
PRV 7FFFH 7FFFH 7FFFH
24 KByte
Block 0
2000H 32 KByte 32 KByte
1FFFH Block 0 Block O
8 KByte
Block 1
0000H 0000OH Q000H Q000H

565 ILL FO2.2

FIGURE 3-2: ProcraM MEmoORY ORGANIZATION FOR SSTB9E554RC anND SST89VS554RC



3.2 FEIFAF i as P b

B AVFAEDRE 1 AR 0 IO 8K 7745 2 A1 EAT R A7t e R D) 48 . SECF[1: 0147 il R J 3 A7 fith bk
SRR

# 3—1: SSTS89E/V564RD IIFEFA7fit ) #e [ SFCF

SFCF[1:0] | Program Memory Block Switching

01,10, 11 | Block 1 is not visible to the program counter.

Block 1 is reachable only via in-application programming from 0000H - 1FFFH.

00 Block 1 is overlaid onto the low 8K of the program address space; occupying address locations 0000H - 1FFFH.
When the PC falls within 0000H - 1FFFH, the instruction will be fatched from Block 1 instead of Block 0.
Cutside of 0000H - 1FFFH, Block 0 s usad. Locations 0000H - 1FFFH of Block 0 are reachable through
in-application programming.

T21.1 555
#* 3—2 : SST89E/V554RC I/ 7 A7 fifi i LU HefE SFCF
SFCF[1:0] | Program Memory Block Switching
10, 11 Block 1 is nat visible to the PC;
Block 1 is reachable only via in-application programming from ECOOH - FFFFH.
0 Both Block 0 and Block 1 are visible to the PC.
Block 0 is occupied from 0000H - 7FFFH. Block 1 is occupied from EOOOH - FFFFH.
0o Block 1 is overlaid onto the low 8K of the program address space; occupying address locations 0000H - 1FFFH.
When the PC falls within 0000H - 1FFFH, the instruction will be fetched from Block 1 instead of Block 0.
Cutside of 0000H - 1FFFH, Block 0 is used. Locations 0000H - 1FFFH of Block O are reachable through
in-application programming.
T3-2.0 B5E

3.2.1 FEFPAAAE DI S A

FE AL LD 3T A 5 Hc A Start-up Configuration 7 (SCO F1/8%, SC 1) IEBEAT I UHAL. o
SCO FlI SC1 A7 A LA A 4 2 iy 4 50 TAP i A &g, WAk 4-2 FIEH 4-7.

272 )5 (once out of reset ), SFCF[Of7 ] LAl id 4ufEsh S kAR . 2448 SFCF[0] A4
MAE SCO 7.

BNAAL SFCFO IR 53 /Dy o PREA X AR Ss  BOZ i R5 e M1k 2 i) 2545 [0 AN [H] (1) 4
BEHbAE . Ve b e kR ()Y ) 0000H-1FFFH A AT B b 4 4

b 3—3: EARMIEAISZA T SFCF FI{E (SST89E/V554RC)

State of SFCF[1:0] after:
Power-on WDOT Reset
or or
External Brown-out Software
SCH1 SCo Resat Reseat Reset

1 1 oo Ul 10

(default)
1 0 01 %1 11
0 1 10 10 10
0 0 11 11 11

T2-2.0 555

Tt 3—4 « EANFIMELISAE T SFCF 1{H (SST89E/V564RD)



State of SFCF[1:0] after:
Power-on WDT Reset
ar or
External Brown-out Software
sSCo Reset Reset Reset

1 00 pLl 10

(default)
0 01 %1 11

T3-4.0 5EE

3.3 Hdl RAM 17t 2

P ERELHE RAM A7 1024 7715, A5 RAM 25 (1) 0] LA hE 2 64K 715 .

3.4 ¥l RAM Huhik fg

SST89E/V554RC il SST89E/V564RD #iA5 fiE 1177 IKRAM. WK 3—3

s A B N B s A s A DY B

1. i 128 ‘775 (00H—7FH) AJ L H B a)i: 54k .

2. 128 77 (80H—FFH) w] LAaj#% T4k

3. FEBRINGERAEAE (SOH—FFH) HAEEH BT hk.

4. ¥ RAM [ 768 F- 15 (OOH—2FFH) ] LLUEIEZMT MOVX 54 [1#: -4k, R A B
EXTRAM fii. (UL “HliBhZi 47887 (AUXR), 3.6 %1, “HiukshfcZifies™

M T 128 P s M TS, BT LA, RAM B a2 ()82 50k . RAM 2% i) Fil
SFR R AR R Ik, (HJZAEYBE L 43 FF (1

MFRARENR 128 AT (7FH 2 1), i MCU ik 45 2 iR 4 v e 3k SFR Wit
JEHEN RAM. T SIS (a4 S50 J0l3E N RAML, 40 SR I 15 48 51k ) 3E N SFR. ol tn F

[EE SRR
MOV  @RO#data ; RO %54 90H.
“tdata” ANEHE RSN 1. %454 0 EH#EE T 4E SFR.

H T Y RAM, EXTRAM {7 N, [FRRAEH MOVX #§84-. 78 W th#ish
(1) 768 “F I MIBAAAE 0], AR A7 e, 25 LG 768 E 1R A N
768 F1. (Huti2h 000H F| 2FFHD .

24 EXTRAM=0 I}, #4 RAM Z5[alili ik MOVX $84- i & FTik i) RO,R1 B¢ DPTR #f
17l 30k, YEAY E RAM A§20i PO, P3.6, P3.7, ok P2. # EXTRAM=0 F, # £ RAM
(P N AT LR Wt B 37 s (9 7

HEAY B RAM (PR TlA) 54k

MOVX @DPTR, A ; DPTR %4 0AOH

DPTR f5i 0AOH, A (KNS5 AN E RAM Z¥[alff] 0AOH. FiJ MOVX 54 gk A4k
AT 2 () T 2FFH 45 0H) . (0300H % FFFFH) K AARYE 8051 —FEMI ] PO F1 P2
WOBE/HRE B2, P3.6 Al P3.7 VE NS N5 5.

24 EXTRAM=1, MOVX @Ri f1MOVX @DPTR S5 8051 Z5fl. MOVX  @Ri
76 PO L4t —A> 8 A bk, (RIS 22 FH oM 20 o JLAth rr i b B mT DR K3t s A ik o G428
PEAMEE TR RE S - I MOVX  @DPTR 7245 —A 16 {7 Hhk o 3X Fe V7 A0 -1k 28 [ IA 5] 64K .
P2 L4t 8 7 ik (DPHD , PO H I 8 fi7 i (DPL) . MOVX  @Ri fIMOVX @DPTR
e LB G5 S (P3.6-WR#,P3.7-RD#) £% 3—5 4|25 7 R[A] EXTRAM R AhiT %L
AT it IR B 5 B

HERRFRET (SP) AT LLSERL T 6 256 715 RAM FOATA 5 (4l 128 5 il 128 #).



HERRFRET ANBEE A7 T4 & RAM N IR )7
#Hk 3—5 External Data Memory RD#, WR# With EXTRAM Bit

MOVX @DPRTR, A or MOVX A, @DPTR

MOVX @Ri, A or MOVX A, @Ri

AUXR ADDR < 0300H ADDR >= 0300H ADDR = Any
EXTRAM =0 RD# [ WR# not asserted RD#/ WR# asserted RD# / WR# not asserted’
EXTRAM =1 RD# [ WR# asserted RD# | WR# asserted RD# [ WR# asserted

1. Access limited to ERAM address within Oto OFFH; cannct access 100H to 0ZFFH.

T2-5.0 555




2FFH

000H

{Indirect Addressing)

2FFH

0oH

Expanded RAM

FIGURE

FFH

8OH
TFH

00H

FFFFH

0:300H

FFH
{Indirect Addressing) (Direct Addressing)
Special
Upper 128 Bytes Function
Internal RAM Registers
(SFRs)
80H
Lower 128 Bytes
Internal RAM
{Indiract & Direct
Addressing)
FFFFH
{Indirect Addressing) {Indirect Addressing)
Ext I
Extamal E:[an =
Data M .
Memory vermery
0000H

EXTRAM =10

EXTRAM =1

GBS ILLF40.2

3-3: INTERNAL AND EXTERMAL DATA MEMORY STRUCTURE

3.5 AR



BAEE WA 16 M EIRTEE . AUXRI N DPTR &£ (DPS) v i FH MEAN e 484 .
24 DPS=0, DPTRO #7iL#%; 4 DPS=1, DPTRI #7ik#s. v] LUE AN f 5 AUXRI
PAT INC $54 LASLIAE PR B 45 5 2 IR T B D) e . (LR 3—4)

AUXR1 J bitd

DPs

b J

CPs=0— DPTRO
DPs =1 — DPTRA1

DPH
B3H

DPL
82H

DPTR1

DPTRD

External Data Memaory

EEE ILLFE1.0

FIGURE

3.6 FREkYIRETT

41K 2 41¥) FLASHFLEXS51 MCU FKg MR REPE B SFR LA BT # , ARG 2 W,
FeH 3—6. RS SFR WML IR FI LA AETE WA 3—7 2 3—11,
3-6: FLASHFLEX51 SFR MEMORY MaP

TABLE

F&H
FOH
E&H
EOH
DaH
DOH
CaH
COH
BaH
BOH
ASH
AOH
98H
90H
88H
80H

fem

3-4: DuaL DATA POINTER ORGANIZATION

8 BYTES
Pt CH CCAPOH | cCcAP1H | ccaP2H | CCAP3H | CCAP4H
B1 IPAH
I[EAT cL CCAPOL | CCAPIL | cCAP2L | cCAP3L | coAP4L
Acc!
CCONT cMoD | ccAPMO | CCAPM1 | ccaPMZ | CCAPMS3 | CCAPMY
Psw1 SPCR
T2coN! | T2moD | RCAPZL | RCAPZH TL2 TH2
WwDTC!
IP1 SADEN
p3l SFCF SFCM SFAL SFAH SFDT SFST IPH
IET SADDR SPSR
pzi AUXR1
SCONT SBUF
P11
TCONT TMOD TLO TL1 THO TH1 AUXR
po1 sP DPL DPH WDTD SPDR PCON

1. SFRs are bit addressable.

FFH
F7H
EFH
E7H
DFH
D7H
CFH
CTH
BFH
B7H
AFH
ATH
9FH
97H
8FH
87H
T2-6.1 555



TABLE

3-T: CPU RELATED SFRs

Direct Bit Address, Symbol, or Alternative Port Function RESET
Symbol | Description Address | MSB LsB Value
ACCH Accumulater EOH ACC[T:0] 0oH
B! B Register FOH B[7:0] 00H
Psw! | Program Status DOH cY AC FO | RS1 | RSO v F1 P 00H
Word
SP Stack Pointer 31H SP[7.0] 07TH
DPL Data Peinter 82H DPL[7:0] 0oH
Low
DPH Data Pointer 83H DPH[T:0] 0oH
High
IE Interrupt Enable ABH EA EC ET2 | ES ET1 EX1 ETO EX0 00H
IEAT Interrupt E&H - - - - EBO - - - sk
Enable A
1P Interrupt Priority BaH - PPC PT2 | PS PT1 PX1 PTO PX0 | x0000000b
Reg
IPH Interrupt Priority B7H - PPCH | PT2H| PSH | PT1H | PX1H PTOH | PXOH | x0000000b
Reg High
IPal Interrupt Priority FaH - - - - PBO - - - socOonch
Reg A
IPAH Interrupt Priority F7H - - - - PBOH - - - O
Reg A High
PCCON | Power Control arH SMOD1 | SMODO | BOF | POF | GF1 GFO PD IDL | 00010000b
AUXR | Auxiliary Reg BEH - - - - - - EXTRAM | AD | soooom00b
AUXR1 | Auxiliary Reg 1 AZH - - - - GF2 0 - DPS | oxxx00x0b
T2-T.2 555
1. Bit Addressable SFRs
TABLE 3-8: FLASH MEMORY PROGRAMMING SFRS
Direct Bit Address, Symbol, or Alternative Port Function RESET
Symbol | Description Address | MSB LSB Value
SFCF SuperFlash B1H - |APEN - - - - SWR | BSEL | xOxxoxxb
Configuration
SFCM | SuperFlash B2H FIE FCM 00H
Caommand
SFAL SuperFlash B3H SuperFlash Low Crder Byte Address Register - A7 to Ao (SFAL) 00H
Address Low
SFAH SuperFlash B4H SuperFlash High Order Byte Address Register - A5 to Ag (SFAH) 00H
Address High
SFDT SuperFlash B5H SuperFlash Data Register 00H
Data
SFST SuperFlash B&H SB1 SB2 SB3 - EDC FLASH_BUSY - - woonxxOxxh
Status
T28.1 555
TABLE  3-9: WaTcHDOG TIMER SFRs
Direct Bit Address, Symbol, or Alternative Port Function RESET
Symbol | Description Address | MSB LSB Value
WDTC! | Watchdog Timer COH - - - | WDOUT | WDRE | WDTS | WDT | SWDT | »occ00x00b
Control
WDTD | Watchdog Timer &5H Watchdog Timer Data/Reload 00H
Data/Reload
T2-9.0 555

1. Bit Addressable SFRs




TABLE 3-10: TIMER/COQUNTERS SFRS

Direct Bit Address, Symbeol, or Alternative Port Function RESET
Symbol | Description Address | MSB LSB Value
TMOD | Timer/'Counter 89H Timer 1 Timer 0 00H
Mode Control GaTE| cme | w1 | mo | GateE [eme| wmn MO
TCON! | Timer/Counter 88H TF1 | TR1 | TFO | TRO IE1 IT1 IEO ITO 00H
Control
THO Timer 0 MSB 8CH THO[7:0] 00H
TLO Timer O LSB 8AH TLO[T:0] 00H
TH1 Timer 1 MSB 8DH TH1[7:0] 00H
TL1 Timer 1 LSB 8BH TLA[T:0] 00H
T2CON" | Timer / Counter 2 C8H TF2 | EXF2 | RCLK | TCLK [ EXENZ | TRZ | C/T2# | CRPIRL2#% 00H
Control
T2ZMOD#| Timer2 COH - - - - - - T20E | DCEM | oooomd0b
Mode Control
TH2 Timer 2 MSBE CDH TH2[7:0] 00H
TL2 Timer 2 LSB CCH TL2[7:0] 00H
RCAPZH| Timer 2 Capture MSB CEH RCAPZH[7:0] 00H
RCAPZL | Timer 2 Capture LSB CAH RCAPZL[T:0] 00H
T2-10.0 555
1. Bit Addressable SFRs
TABLE 3-11: INTERFACE SFRs
Direct Bit Address, Symbol, or Alternative Port Function RESET
Symbol | Description Address | MSB LSB Value
SEUF | Serial Data Buffer 99H SBUF[7.0] Indeterminate
SCON' | Serial Port Control | 98H | sMoFE] sm1 [ sm2 [Ren [ tB8 [ RBB | 11 | R 00H
SADDR | Slave Address ASH SADDR[7:0] 00H
SADEN | Slave Address BOH SADEN[7:0] O0H
Mask
SPCR | SPI Control D&H SPIE SPE | DORD | MSTR | CPOL | CPHA | SPR1 | SPRO O4H
Register
SPSR | SPI Status AAH SPIF |WCOL 00H
Register
SFDR | SPI Data Register 86H SPO7 | SPDE | SPDS | SPD4 | SPD3 | SPDZ | SPDA | SPDO 00H
PO Port 0 80H PO[7:0] FFH
P11 Port 1 G0H [ - | - [ -1 -1 - [7eEx] 12 FFH
p21 Port 2 AOH P2[7:0] FFH
pa Port 3 BOH roz | wre | T1 | 1o [iNTig]iNToz]| TXD | RXD FFH
T2-11.0 BEE

1. Bit Addressable SFRs




TABLE 3-12: PCA SFRs

Direct Bit Address, Symbol, or Alternative Port Function RESET
Symbol | Description Address | MSB LSB Value
CH PCA Timer/Counter FaH CH[7:0] 00H
cL EoH CL[7:0] 00H
CCOMN! | PCA Timer/Counter OEH CF CR - CCF4 | CCF3| CCF2 | CCF1 | CCFO | 00x00000k
Control Register
CMOD | PCATimerCounter [ DOH | CIDL | WDTE | - - - | cPs1| cPsO | ECF | 00xxx000b
Mode Register
CCAPOH| PCA Module O FAH CCAPOH[7:0] 00H
coapoL | Compare/Capture [T F a CCAPOL[7:0] 00H
Registers
CCAP1IH]| PCA Module 1 FBH CCAP1TH[7:0] 00H
CCAP1L | Compare/Capture [ gy CCAPIL[T:0] 00H
Registers
CCAPZH| PCA Module 2 FCH CCAPZH[7:0] 00H
coapzL | Compare/Capture [T oy CCAPZL[7:0] 00H
Registers
CCAP3H| FPCA Module 3 FDOH CCAP3H[T:0] 00H
CCAPsL | Compare/Capture [ g CCAPAL[T:0] 00H
Registers
CCAP4H| PCA Module 4 FEH CCAPAH[7:0] 00H
CCAP4L | Compare/Capture [™ CCAPAL[7:0] 00H
Registers
CCAPMO) PCA DAH - ECOMOD | CAPPO | CAPNO | MATO | TOGO | PWAMO | ECCRO | x000 0000b
CCAPM1 CC_’m |“"’r""-"t_:a pture DEH - ECOM1 | CAPP1 | CAPNT [ MATT [ TOGT | PWM1 | ECCF1 | x000 0000b
CCAPM2 'R'e;'f't‘i I_";"""e DCH | - |Ecomz| cAPP2|CAPNZ | MATZ [ TOGZ [ PWM2 [ ECCF2 | %000 0000k
CCAPMS i DOH - ECOM3 | CAPPS | CAPNI | MATS | TOGS | PWM3 | ECCF3 | x000 0000b
CCAPM4 DEH - ECOM4 | CAPP4 | CAPNA | MAT4 | TOG4 | PWIM4 | ECCR4 | x000 0000b
T3-12.1 5E5
1. Bit Addressable SFRs
SuperFlash Configuration Register (SFCF}
Location 7 6 5 4 2 0 Reset Value
B1H - IAPEMN - - - SWR ESEL x0x0axb
Symbol Function
IAPEN Enable AP aperation
0: IAP commands are disabled
1: IAP commands are enabled
SWR Software Reset
See Section 10.2, "Software Reset”
BSEL Program memory block switching bit

See Figure 3-1, Figure 3-2, Table 3-3, and Table 2-4.



SuperFlash Command Register (SFCM)

Location 7 6 5 4 3 2 1 0 Reset Value
B2H FIE FCM& FCME FCIM4 FCM3 FCm2 FCM1 FCMO 00000000k
Symbol Function
FIE Flash Interrupt Enable.

0: INT1# is not reassigned.
1: INT1# is re-assigned to signal 1AP operation completion.
External INT1# interrupts are ignored.
FCM[6:0] Flash operation command
000_0001b Chip-Erase
000_1011b Sector-Erase
000_1101b Elock-Erase
000_1100b Byte-\erify!
000_1110b Byte-Program
000_1111b Prog-SB1
000_0011b Prog-3B2
000_0101b Prog-SB3
000_1001b Prog-SCO0
000_1001b Prog-SC1
000_1000bpEnable-Clock-Double
All other combinations are not implemented, and reserved for future use.
1. Byte-Verify has a single maching cycle latency and will not generate any INT 1% interrupt regardless of FIE.

SuperFlash Address Registers (SFAL)

Location 7 6 | 5 | 4 3 2 1 0 Reset Value

B3H SuperFlash Low Order Byte Address Register 00000000b
Symbol Function

SFAL Mailbox register for interfacing with flash memory block. (Low order address register).

SuperFlash Address Registers (SFAH)

Location 7 6 | 5 | 4 3 2 1 0 Reset Value

B4H SuperFlash High Order Byte Address Register 00000000b
Symbol Function

SFAH Mailbox register for interfacing with flash memaory block. (High order address register).

SuperFlash Data Register (SFDT)

Location 7 | 6 | 5 4 3 2 1 0 Reset Value
BEH SuperFlash Data Register 00000000b
Symbol Function
SFDT Mailbax register for interfacing with flash memory block. (Data register).

SuperFlash Status Register (SFST) (Read Only Register)

Location 7 6 5 4 3 2 1 1] Reset Value
B&H SEB1 SB2 SB3 - EDC FLASH BUSY - - sl
Symbol Function
SB1 Security Bit 1.
SB2 Security Bit 2.
SB3 Security Bit 3.
Please refer to Table 9-1 for security lock options.
EDC Enable Double Clock
0: Disable
1: Enable

FLASH_BUSY Flash operation completion polling bit.
0: Device has fully completed the last |AP command.
1: Device is busy with flash operation.



Interrupt Enable (IE)

Location
ABH

Interrupt Enable A (IEA)

Location
E&H

Interrupt Priority (IP)

Location
B&H

Location
B7H

7 6 5 4 3 2 1 0
EA EC ET2 ES ET1 EX1 ETO EX0
Symbol Function
EA Global Interrupt Enable.
0 = Disable
1 = Enahle
EC PCA Interrupt Enable.
ET2 Timer 2 Interrupt Enable.
ES Serial Interrupt Enable.
ET1 Timer 1 Interrupt Enable.
EX1 External 1 Interrupt Enable.
ETO Timer 0 Interrupt Enable.
EXD External O Interrupt Enable.
7 6 5 4 3 2 1 0
- - - - EBO - B B
Symbol Function
EBO Brown-out Interrupt Enable.
1 = Enable the interrupt
0 = Disable the interrupt
7 6 5 4 3 2 1 0
- FPC PT2 PSS PT1 PX1 PTO PX0
Symbol Function
PPC PCA interrupt priority bit.
PT2 Timer 2 interrupt priority bit.
PS Serial Port interrupt pricrity bit.
PT1 Timer 1 interrupt priority bit.
Px1 External interrupt 1 priority bit.
PTO Timer 0 interrupt priority bit.
pPXo0 External interrupt O priority bit.
Interrupt Priority High (IPH)
7 6 5 4 3 2 1 0
- PPCH PT2H PSH PT1H PX1H PTOH PX0H
Symbol Function
PPCH PCA interrupt priority hit high.
PT2H Timer 2 interrupt pricrity bit high.
PSH Serial Port interrupt priority bit high.
PT1H Timer 1 interrupt priority bit high.
PX1H External interrupt 1 priority bit high.
PTOH Timer 0 interrupt pricrity bit high.
PX0H External interrupt O priority bit high.

Reset Value
00H

Reset Value
oo Oiexxb

Reset Value
x0000000k

Reset Value
x0000000b



Interrupt Priority A (IPA)

Location 7 6 5 4 3 2 1 0 Reset Value
EsH - - - - PEC - - - o Db
Symbol Function
PEO Brown-out interrupt priority bit.
Interrupt Priority A High (IPAH)
Location 7 6 5 4 3 2 1 0 Reset Value
F7H - - - - PBOH - - - oot
Symbol Function
PBOH Brown-out Interrupt priority bit high.

Auxiliary Register (AUXR)

Location 7 [ 5 4 3 2 1 0 Reset Value
8EH - - - - - - EXTRAM AD sonoo00hb
Symbol Function
EXTRAM Internal/External RAM access

0: Internal Expanded RAM access within range of 00H to 2FFH using MOVX @Ri /
{@DPTR.. Beyond 300H, the MCU always accesses external data memory.
For details, refer to Section 3.4, "Expanded Data RAM Addressing” .
1: External data memaory access.

AD Disable/Enable ALE
0: ALE is emitted at a constant rate of 1/3 the oscillator frequency in & clock mode, 1/6 fogcin
12 clock mode.
1: ALE is active only during a MCWX ar MCVC instruction.

Auxiliary Register 1 (AUXR1)

Location 7 6 5 4 3 2 1 0 Reset Value
AZH - - - - GF2 0 - DPs xoo00x0b
Symbol Function
GF2 General purpose user-defined flag.
DPs DPTR registers select hit.

0: DPTRO is selected.
1: DPTR1 is selected.

Watchdog Timer Control Register (WDTC)

Location 7 [ 5 4 3 2 1 0 Reset Value
COH - - - WDOUT | WDRE WDTS WDT SWDT | xx00x00b
Symbol Function
WDOouT Watchdog output enable.

0: Watchdog reset will not be exported on Reset pin.
- Watchdog reset if enabled by WDRE, will assert Reset pin for 32 clocks.
WDRE Watchdog timer reset enable.
0: Disable watchdog timer reset.
1: Enable watchdog timer reset.
WDTS Watchdog timer reset flag.
0: External hardware reset or power-on reset clears the flag.
Flag can alsc be cleared by writing a 1.
Flag survives if chip reset happened because of watchdog timer overflow.
1: Hardware sets the flag on watchdog overflow.
WDT Watchdog timer refresh.
0: Hardware resets the bit when refresh is done.
1: Software sets the bit to force a watchdog timer refresh.
WDT Start watchdog timer.
0: Stop WDT.
1: Start WDT.



Watchdog Timer Data/Reload Register (WDTD)

Location

85H

7 6 | s | 4 ] 3 2 1 0 |Reset Value
Watchdog Timer Data/Relcad 000000000

Symbol Function
WDTD Initial/Relcad value in Watchdog Timer. New value won't be effective until WDT is set.

PCA Timer/Counter Control Register! (CCON)

Location

DeH
1. Bit add

7 6 5 4 3 2 1 o0 Reset Value
CF CR - CCF4 CCF3 CCF2 CCF1 CCFO | 00x00000k
ERERNE
Symbol Function
CF PCA Counter Overflow Flag
Set by hardware when the counter ralls over. CF flags an interrupt if bit ECF in CMOD
is set. CF may be set by either hardware or scftware, but can only cleared by software.
CR PCA Counter Run control bit
Set by saoftware to turn the PCA counter on. Must be cleared by software to turn the
PCA counter off.
- Mot implemented, reserved for future use.
Mate: User should not write 1s to reserved bits. The value read from a reserved bit is indeterminate.
CCF4 PCA Module 4 interrupt flag. Set by hardware when a match or capture occurs.
Must be cleared by software.
CCF3 PCA Module 3 interrupt flag. Set by hardware when a match or capture occurs.
Must be cleared by software.
CCF2 PCA Module 2 interrupt flag. Set by hardware when a match or capture occurs.
Must be cleared by software.
CCF1 PCA Module 1 interrupt flag. Set by hardware when a match or capture occurs.
Must be cleared by software.
CCFO PCA Module 0 interrupt flag. Set by hardware when a match or capture occurs.

Must be cleared by software.

PCA Timer/Counter Mode Register! (CMOD)

Location 7 6 5 4 3 2 1 0 Reset Value
DoH CIDL WDTE - - - CPS1 CPSs0 ECF 00xxx000b
1. Mot biTTess e




Symbol
CIDL

WODTE

CPE1
CPSs0

Function

Counter Idle Control:
0: Programs the PCA Counter to continue functioning during idle mode
1: Programs the PCA Counter to be gated off during idle

Watchdog Timer Enable:
0: Disables Watchdog Timer function on PCA module 4

1: Enables Watchdog Timer function on PCA module 4

Mot implemented, reserved for future use.

MNote: User should not write 1s to reserved bits, The value read from a reserved bit is indeterminate.

FCA Count Pulse Select bit 1
FCA Count Pulse Select bit 2

Selected
cPs1 | cPso | PCA Input’
0 0 0 Internal clock, fosc/G in 6 clock mode (fosc/12 in 12 clock mode)
0 1 1 Internal clock, fosc/2 in 6 clock mode (fage/d in 12 clock mode)
1 0 2 Timer 0 overflow
1 1 3 External clock at ECI/P1.2 pin
{max. rate = fosc/4 in € clock mode, fosc/8 in 12 clock mode)

1. fosc = oscillator frequency

PCA Enable Counter Overflow interrupt:
0: Disahles the CF hitin CCON
1: Enakles CF hitin CCON to generate an interrupt

PCA Compare/Capture Module Mode Register! (CCAPMn)

Lacation
DAH
DEH
DCH
DDH

DEH
1. Mot bit

7 6 5 4 3 2 1 0 Reset Value

- ECOMO CAPPO CAPNO MATO TOGOD PWIMO ECCFD | 00xxx000b

- ECOM1 CAPP1 CAPN1 MAT1 TOG1 PN ECCF1 00xxx000b

- ECOM2 CAPP2 CAPNZ MATZ2 TOG2 PWM2 ECCF2 | 00xxx000b

- ECOM3 CAPP3 CAPN3 MAT3 TOG3 PWM3 ECCF3 | 00xxx000b

- ECOM4 CAPP4 CAPN4 MAT4 TOG4 PWi4 ECCF4 | 00xxx000b
[ (=35 F ][




Symbol

ECOMnN

CAPPn

CAPNn

MATH

TOGnH

PWhin

ECCFn

Function

Mot implemented, reserved far future use.
Maote: User should not write 1s to reserved bits. The value read from a reserved bit is indeterminate,

Enable Comparator
0: Enables the comparator function
1: Disables the comparator function

Capture Positive
0: Disables positive edge capture on CEX[4:0]
1: Enables positive edge capture on CEX[4:0]

Capture Negative
0: Disahles negative edge capture on CEX[4:0]
1: Enables negative edge capture on CEX[4:0]

Match: Set ECOM[4:0] and MAT[4:0] to implement the software timer mode

0: Disahles software timer mode

1: A match of the PCA counter with this module’s compare/capture register causes the
CCFn bitin CCON to be set, flagging an interrupt.

Toggle

0: Disahles toggle function

1: A match of the PCA counter with this module’s compare/capture register causes the
the CEXn pin to toggle.

Pulse Width Modulation mode
0: Disables PWM mode
1: Enables CEXn pinto be used as a pulse width modulated output

Enable CCF Interrupt

0: Disables compare/capture flag CCF[4:0] in the CCON register to generate an
interrupt request.

1: Enables compare/capture flag CCF[4:0] in the CCON register to generate an
interrupt request.

SPI Control Register (SPCR)

Location

D5H

7 6 5 4 3 2 1 0 Reset Value

SPIE SPE DORD MSTR CPOL CPHA SPR1 SPRO | 60000100k




Symbol
SPIE
SPE

DORD

MSTR

CPOL

CPHA

SPR1, SPRO

Function
If both SPIE and ES are set to one, SP|interrupts are enabled.

SPI enakle bit.
0: Disables SPI.
1: Enables SPI and connects S5, MOSI, MISO, and SCK to pins P1.4, P1.5, P1.6, P1.7.

Data Transmission Crder,
0: MSB first in data transmission.
1: LSB first in data transmission.

Master/Slave select.
0: Selects Slave mode.
1: Selects Master mode.

Clock Polarity

0: SCKis low when idle {(Active High).

1: SCK is high when idle (Active Low).

Clock Phase contral hit.

0: Shift triggered on the leading edge of the clock.

1: Shift triggered on the trailing edge of the clock.

SPI Clock Rate Select bits. These two bits contral the SCK rate of the device

configured as master. SPR1 and SPRO have no effect on the slave. The relationship
between SCK and the oscillator frequency, fosc, is as follows:

SPR1 SPRO SCK = fosc divided by
0 0 4
] 1 16
1 0 64
1 1 128

SPI Status Register (SPSR)

Location 6 5 4 3 2 1 0 Reset Value
AAH sPIF | wcoL - - - - - - 00xxxxxb
Symbol Function
SPIF SPI Interrupt Flag. Upan completion of data transfer, this bit is setto 1. If SPIE =1 and
ES =1, aninterrupt is then generated. To clear, read SPSR and then access SFOR.
WCOL Write Collision Flag. Set if the SPI data register is written to during data transfer. To

clear, read SPSR and then access SPDR.

SPI Data Register (SPDR}

Location

6 5 4 3 2 1 0 Reset Value

26H SPD7 SPDE SPD5 SPD4 SPD3 SPD2 SPD1 SPDO 00H

Power Control Register (PCON})

Location

6 5 4 3 2 1 0 Reset Value

a87H SMOD1 | SMODO BOF POF GF1 GFO PD IDL 00010000k




Symbol
SMCD1

sSMOoDo

BOF

POF

GF1
GFO
PD

DL

Function

Double Baud rate bit. If SMOD1 =1, Timer 1 is used to generate the baud rate, and the
serial port is used in modes 1, 2, and 3.

FE/SMO Selection bit.

0: SCON[T] = 3M0

1: SCONI[T] = FE,

Brown-out detection status bit, this bit will not be affected by any other reset. BOF
should be cleared by software. Power-on reset will also clear the BOF hit.

0: No brown-out.

1: Brown-out occurred

Power-on reset status bit, this bit will not be affected by any other reset. POF should be
cleared by software.

0: No Power-on reset.

1: Power-on reset occurred

General-purpose flag bit.
General-purpose flag bit.

Power-down bit, this bit is cleared by hardware after exiting from power-down mode.
0: Power-down made is not activated.

1: Activates Power-down made.

Idle mode bit, this bit is cleared by hardware after exiting from idle mode.

0: Idle mode is not activated.
1: Activates idle mode.

Serial Port Control Register {SCON)

Location

98H

Symbol
FE

SMO

Sh1

SM2

7 6 5 4 3 2 1 0 Reset Value
SMOFE SM1 SM2 REN TB8 RB8 Tl RI 00000000b
Function

Set SMODOD =1 to access FE bit.

0: Mo framing error

1: Framing Error. Set by receiver when an invalid stop bit is detected. This bit needs to
be cleared by software.

SMODD = 0 to access SMO bit.

Serial Port Mode Bit O

Serial Port Mode Bit 1

SN0 SM1 Mode Description Baud Rate!
0 0 0] Shift Register | fosc/® (6 clock mode) or fosc!
12 {12 clock mode)
0] 1 1 2-bit UART Variable
1 0 2 9-bit UART fosc/32 or fosc/16 (6 clock

mode) or fosc/64 or
fosc/32 (12 clock mode)
1 1 3 9-bit UART Variable

1. foec = oscillator frequency

Enables the Automatic Address Recognition feature in Modes 2 or 3. If SM2 = 1 then R
will not be set unless the received 9th data bit (RB8) is 1, indicating an address, and
the received byte is a given or broadcast address. In Maode 1, if SM2 = 1 then RI will nat
be activated unless a valid stop bit was received. In Mode 0, SM2 should be 0.



REN

TBS

RES

Tl

RI

Enables serial reception.
0: to disable reception.
1: to enable reception.

The 9th data hit that will be transmitted in Modes 2 and 3. Set or clear by software as
desired.

In Modes 2 and 3, the Sth data bit that was received. In Mode 1, if SM2 =0, RB8 is the
stop bit that was received. In Mode 0, RB2 is not used.

Transmit interrupt flag. Set by hardware at the end of the 8th bit time in Made O, or at
the beginning of the stop bit in the other modes, in any serial transmission, Must be
cleared by software.

Receive interrupt flag. Set by hardware at the end of the8th hit time in Mode 0, or
halfway through the stop bit time in the other modes, in any serial reception (except see
SM2). Must be cleared by software.

Timer/Counter 2 Control Register (T2CON)

Location

CaH

Symbol
TF2

EXF2

RCLK

EXENZ

TR2
CiT2#

CP/RL2#

7 6 5 4 3 2 1 0 Reset Value
TF2 EXF2 RCLK TCLK EXEN2 TR2 CiT2g | CP/RL2# 0O0H
Function

Timer 2 overflow flag set by a Timer 2 overflow and must be cleared by software. TF2
will not be set when either RCLK or TCLK = 1.

Timer 2 external flag set when either a capture or reload is caused by a negative
transition on T2ZEX and EXEN2 = 1. When Timer 2 interrupt is enabled, EXF2 = 1 will
cause the CPU to vector to the Timer 2 interrupt routine. EXF2 must be cleared by
software. EXF2 does not cause an interrupt in up/down counter mode (DCEN = 1),

Receive clock flag. When set, causes the serial port to use Timer 2 overflow pulses for
its receive clock in modes 1 and 3. RCLK = 0 causes Timer 1 overflow to be used for
the receive clock.

Transmit clock flag. When set, causes the serial port to use Timer 2 overflow pulses for
its transmit clock in modes 1 and 3. TCLK = 0 causes Timear 1 overflow to be used for
the transmit clock.

Timer 2 external enable flag. When set, allows a capture or reload to occur as a result
of a negative transition on T2EX if Timer 2 is not being used to clock the serial port.
EXENZ =0 causes Timer 2 to ignore events at T2EX.

Start/stop control for Timer 2. A logic 1 starts the timer.

Timer or counter select (Timear 2)

0: Internal timer (OSC/6 in 6 clock mode, OSC/M2 in 12 clock mode)

1: External event counter (falling edge triggerad)

Capture/Reload flag. When set, captures will occur on negative transitions at T2EX if
EXENZ = 1. When cleared, auto-reloads will occur either with Timer 2 overflows or
negative transitions at T2EX when EXENZ = 1. When either RCLK =1 or TCLK = 1,
this bit is ignored and the timer is forced to auto-reload on Timer 2 overflow.

Timer/Counter 2 Mode Control (TZMOD)

Location
COH

Symbol

T20E
CCEN

7

6 5 4 3 2 1 0 Reset Value

_ _ - - - T20E DCEN | xooox00b

Function

Mot implemented, reserved for future use.
Mote: User should not write 1s to reserved bits. The value read from a reserved bit is indeterminate.
Timer 2 Output Enable hit.

Down Count Enable bit. When set, this allows Timer 2 to be configured as an up/down
counter.



4. 0 FLASH 72fi% 23 4miE
PPEMI PR flash 77l s T LI E W0 R P RR O 1R EA T G R B Bk -
1. A EGmFER
2. IAP fi=
4.1 HhEmFERiat
Ab TR TR SOV M FLASH A7 HL A FE I ANE I CPU . A 3245 X I ik A\ ik
7 RST iy N FFEEH A m i sl (04 PSEN# I n—ANZ 45 m 22 4K Bh . £ RST=1 Al
PSEN#=0 W #5fF ORFF A B
FEAN R 25T M ID A3k “ARM” 280F, EAT %38 il oAb AT 4
T AT HA TR B BN, N FLASH f2 it 2 Bl F 20 e i 170 1) G L&
4—1) WAMBENL, W MCU 4afiss, PCB IMR#SEL PC 5  TF A BOR B2 HL .
TABLE  4-1: EXTERNAL HoST MoDE COMMANDS FOR SST89E/V564RD

PROG# P3[5:4]
Qperation RST | PSEN# ALE EA# | P3[T] | P3[6] | P2[7] | P2[6] | PO[7:0] | P2[5:0] | P1[7:0]
Read-ID ViH1 WL ViH WK WL Vi Wi Vi Do AH AL
Chip-Erase WiH1 WL [J1 WK Wi Vi WL WIH X X X
Block-Erase Wig1 WL J WK WiH WIH Wi WIH X X X
Sector-Erase ViH1 WiL | R WiH Vi WiH VI X AH AL
Byte-Program ViH1 WL [ WK WiH WIH WiH Vi [B]] AH AL
Byte-Verify (Read) WiH1 WiL ViH R WiH VI WL Vi Do AH AL
Select-BlockO ViH1 WiL U WK WIH Vi WL “WIH X 55H X
Select-Block1 ViH1 WiL | R WiH Vi WL VI X ASH X
Prog-SC0O ViH1 WiL U WK WIH Vi WL “WIH X 5AH X
Prog-SB1 ViH1 WiL I A WiH WIH WiH WIH X X X
Prog-SB2 Wik WL U Vin | Vi Vi | Ve | Y X X X
Prog-583 ViH1 WiL I A Wi WIH WL WIH X X X
Enable-Clock-Double ViH1 WiL U WK WiH Vi WL Vi X 55H X

T4-1.1 565
1. symbol I signifies a negative pulse and the command is asserted during the low state of PROG#ALE input. All other combinations
of the above input pins are invalid and may result in unexpected behaviors.
Note: Vi = Input Low Voltage; ¥y = Input High Voltage; Wit = Input High Yoltage (XTAL, RST); ¥ = Don't care; AL = Address low order byte;
AH = Address high order byte; DI = Data Input; DO = Data Output

TABLE  4-2: EXTERNAL HoST MoDE CommANDS FOR SST89ENS554RC

PROG#/ P3[5:4]
Operation RST | PSEN# ALE EA# | P3[7] | P3[6] | P2[7] | P2[6] | PO[T:0] | P2[5:0] | P1[7:0]
Read-1D ViH1 WL i M ViL Wi WL i [nle] AH AL
Chip-Erase ViH1 WL [J1 WIH WL Wi WL VIH X X X
Block-Erase Yig1 WL J WIH ViH VIH WL VIH X A[15:13] X
Sector-Erase ViH1 WL I WIH VIiH WL Wiy ViH X AH AL
Byte-Program ViH1 WL J WIH ViH WIH WiH Vi Dl AH AL
Byte-Verify (Read) ViH1 WL WiH WIH ViH VIH WL Vi Do AH AL
Prog-sC0 ViH1 WL | VI VIH WL WL VIH X 5AH X
Prag-SC1 Wik VL U Vim | Vie | v Vie | VM X AAH X
Prog-SB1 WViH1 WL J Iy ViH VIH WiH VIH X X X
Prog-5B2 ViH1 WL | WIH WL Wi WiH VIH X X X
Prag-SB3 Vi1 VL ! Vi | Vi | Vo | Vie | ik X X X
Enable-Clock-Double Vil WL I Iy ViH Wi WL VL X 55H X
T4-2.0 555

1. Symbol U signifies a negative pulse and the command is asserted during the low state of PROGH#/ALE input.
All ather combinations of the above input pins are invalid and may result in unexpected behaviors.
Note: V) = Input Low Violtage; Vi = Input High Voltage; Vg1 = Input High Violtage (XTAL, RST); X = Don't care; AL = Address low order byte;
AH = Address high order byte; DI = Data Input; 0O = Data Output; A[15:13] = Cexb for Block 0 and A[15:13] = 1116 for Block 1



Ve Voo BRST

B ,.
KTALT —p — [ W] [n put
Port 0 | L Cutput
i > | Data
KTALZ o] L o] Bie
— 0 = _
0] 1
1 2 M= | Address Bus
2 " A13-A8
= Port 2 : =
Ready/Busy e
R R -
Address Bus ~Al4—y 4 5 -4
A15-A14 a5 5 6 kb Flash
Flash _l:q-p & | 7 | Control Signals
Control Signals _ - 0 k-
’ H Port 1 | Address Bus
61 [ A7-AD
L 7T+

EA# ALE/ PSEN#
PROGH

S55ILL FO4.2

FIGURE 4-1: I/O PIN ASSIGNMENTS FOR EXTERNAL HOST MODE

4.1.1 =)

B2 ID iy A7 HUbR A B RN AE =T 5K SST {5 B AR & 7210 o AN g R 2% B B i b
AT FEE T AL B2 ID A P3[7:6]81 P2[7:6] L A OH Ak $t. WK 13
— 14 I P E .

TAELE 4-3: PRODUCT IDENTIFICATION

Address Data
Manufacturer's 1D 30H EFH
Device ID
SSTRRESE4RD 31H 291H
SSTREVEE4RD 31H 90H
SETROELLS4RC 31H 99H
SSTREVES4RC 31H 958H
T4-3.0 55

4.12 R¥m4 (Arming Command)
e A 2 7 H1 b ZAE A A i A A AN o) AT REAT o IR A W] LARH 1 bl e il
PR R D R WA EREA A S I RS Mil R . i3edr & E
1. RST A PSEN#FfK. XAEAAFEASN ERIA, EREEW, € NIRGHIT
Ao
2. EAAPITIR, Tms 25, ShEHIR A AR AT LU T
et BN P G, Al A ERA A ST LT RE T o AR5 ID dr S HM BT, Bl



B HA AP TR i 2 HRAE e 2086
4.1.3 A4

SPEBGUT AT B¢ ID, SRR, PEERR, B, PR, TR,
Prog-SB1, Prog-SB2, Prog-SB3, Prog-SCO, Prog-SC1, 0 #E$t, b1 ik$. F58HD
B KM 4—1 1 4—2. B 4—1 0 VO 7ML, M 13— 11 My S5, KBRS i dr
LI — AN A FLASH frfids 42 hilds 4. N ERIA 22 1) PROG#(E 5 1) M & ZIMICHY
HHAIIA I B e A S . B b b, LT PROGHIAE 5 i P,

W Ry — A VER A )4 R

B0 R AR 0 EAP BRI NS RE . — Haxam ST, A Itk mshE
P R a0 Lo eI Bk E L 13—15. %4 H N AT SST89ES64RD Al
SST89V564RD.

Pl B AR 1 (8K I 7EAh EA T e dmfe . — HaZanr s, pr
A IER A LTS G T 2000H 4 FAdr S HRFEAE AR 1 Fo S 1 a4 H 5
FE PP Mtk 2 [A] MK 8K 715 o RT45T 2000H frdthhl, siBRAAESR 0 FAFEL. —HHEASM T
B, BRIABE P 1o @ R L 13— 15, %4 N F SST89ES64RD Fl
SST89V564RD.

O EBR A S VR PTAT AR s DL, JFANAE B R s AN e e 85 B 2 O
WA, TR EEBRORE A, AT B IR BRI AR . U BEBR a2 R I R SCO £z,
SRR e BT, P L k. 5@ N K EOE WL 13— 16.

DB bR dim ¥R ER P e BN B BT A EE o W S A A R i A AT . BRI
PRI HE tH G AT AT 1B 0 SR FEAIER 1 L5 dr 2 DT UUE o 5 IR B WL 13—17 F1E] 13
—18,

i DX i i A R R T A6 2% B X N IR DA 858l o FLASH A7 Aifi i 1 B X R/ R 128 7715
WA AL e 1 A 2 AT o 5 N IR BOE WL 13—19.

T g A A F T AT R g R B A A 2 B 51 o 0 AT AT A5 20 1R T 1 O R
WO o 5 N kg 2 WL 13 —20.

TR i A FUVE FH P ARSI s AT EAT IO 45 Bl g R4V R 5 IR . T RAT AT AT S5 R
INEZ A 2T I Bk L] 13 —23.

Prog—SB1, Prog—SB2, Prog—SB3 ir & H TN, XLy 4 1Y) REAE %
WO NAA TR . W] WA 9— 1. — EATHIX ey S uEAT N 5 HBeR A # ka4
A GBI B AL o 2 ISk B e LI 13 —21,

Prog—SCO i 24w SCO £7, i SFCF[0]¥ €. (determines the state of SFCF[0] out of
reset)o — HZwAE, I #EER a4 SCO K KR IREFEEBIRAS o 78 I Ik phise T2 WLl 13 —22.

Prog—SC1 i 2 4w#e SC1 £7, i SFCF[1]¥5%E. (determines the state of SFCF[1] out of
reset). — HZwAE, I R4 SC1 ¥ KR IR EFEEBOIRAS o S8 I Ik hise 72 WL 13 —23.
Prog—SC1 X%} SST89E/V554RC 45 %%

4.1.4 AP IR B

AR FERATS, WG A AR A 2. S i NS ERI, RN IIR G 4
¥p s, B RST At PSEN# EH s 2T . fE4b BRUT CPU IR R AR .
—HIR AP R, ARG 28 K.

4.1.5 WILAN EJRFXT FLASH #4307 Wil

O AR RP 7 v F TR AR N LRI FLASH A7 fif 28 458 4F /2 75 58 il PAE LAk G it i 42
BRINTH] . FLASH f7fif dis45VE J 300 56 i) ATE I 4 D7 vAAsriil 3]«

1. WA P33 L) Ready/Busy # fif



2. W% PO[3].L1) Data#t %A A7

4.1.5.1

Ready/Busy # (P3[3])

FLASH 774 2% i 4 f2 ] LB it Ready/Busy # i 5 5 AT K0 . FLASH FLFE A7 2% 14
YESYIIE], 7 ALE/PROG # $i7 )5 (K1 — BUNFIa), 2R P3[3IER TR 25 FLASH #%i] #.50 (FCU)
- (BUSY). 4 FLASH ZwfeffEochl, P3[3stdih s, H THnmt4 ks, (READY)
4.1.5.2 Data#tPolling (PO[3])

TEGMAEIRAEIIN, ATy, AT B A AR W 20 T Loaded F 52 f5 7 A1, (During
a Program operation,any attempts to read,while the device is busy ,will receive the complement of
the data of the last byte loaded on PO[3] with the rest of the bits “0”) CGZHHAK, 2841, #EEREAE
K407, HRAINFE . EgmPHRIEDIR, AR Ar & SR 5 N, AR E
HhIE Y R
4.1.6  PATH A w2 1R U

TR S RS, T C R UL 2 VDD R RST, SRJEHAT QT #24F

O 0 3 N WD

1. &% RST &, & PSEN#HIMZH & RNE, KPR S H 3t T it .

2. BEA#IE & (Vi

3.

4. RIS EYmFE A as ol b X A BEBRIR A, FFH. WIS RIEATHERR, W0 & 2 2

AT B ID iy & iy 2 R4 T K

By ST

FHHs3EHE (P3[5:4],P2[5:0],P1[7:0]) BEAT 70k 2 bk 2 47
7E PO[7:0] AL 5 504

ALE/PROGH[K M, 14 & e/ ik 56 £

S#4F Ready/Busy # (P3[3]) JI_L (1) AR B = ) AR 8t
H5T 5-8 [P B AN TE i FE 45

10. % FLASH 12025 K 2%
4.1.7  AEBE a4
AT B0 B A 2 AR P WA 4-4, A% CRIEE ID dr A —FF, JURNUR THulE. WE

Ay T R PR 23 451«
1, Bhn#sdy (SB1,SB2,SB3...) A&
2, 1% SCO F1SC1 HyPc & Aor

3,
T R 4-4 N2 A3E “ARMING” K7,

ERE X2 B CRIZNI Bk SR AR O

TABLE 4-4; ADDITIONAL READ COMMANDS IN EXTERNAL HOST MoODE
Address Data
G60H X X X SCH SC0 SBA SB2 SB3
&61H X X X X X X EDC X
Td-4.1 B5E
X =don't care

4.2 TAP g P

PR 72 B 40K FATIILEN ] AT YnfE flash fefifos . (EAEN Al gmAend frbr, 4%
TSI CPU HEN TAP B X flash f76if#% A CPU 7E—ANHe LI AT H AR, [H)
I AE o) — AN BT A BB s T i fE . A IR A FLASH BR#RAE AT 4 Fi )
CPU 7] A AN AE it 2 R ICRE P ARRD SR PAT o« 2 A7 AE SFR HR RIS AE 25 72 428 T FH I PA 4%



(B B A i R e R

Pk 4—7 WK T %Ay A FUFHC (I ZF A7 28 I

4.2.1 75N AT 4R 1 B

7t IAP 5230, CPU #2 A1 flash #2550 th AR B IK S o AR, — AR 2% 1] L4
P FE R BRERAE I I Ul o XN IR G R AERT 2 A BT S, [FIIAE Flash #R4E45 R
Ji BRI

4.2.2 AN AT g AR T () 77 i 2 [H) e 456

TSk g R R 16 A7, BT AEEAT — B ZI U 64K 715 RR A7 2 (W) R4t S0k 34
W 4-5 Fion, TRt )kse, (i1 EA#F1 SECF[1:0]0 &), SUFEMEER | Basfetkd o i
AR 8K A s ], AFfH 1 AT DA 2. X — R 0 A 1 2 (W AT CUE I TAP
YEAHEAEH o AN 0] W AR AN e S B2 5 AR R ik, AFDR AN o] WL IR BT LU ik S48 25 47 4%
B 5 AN G AR o

A ARVFES TAP SRR N — N RAE G e S — DA RS, (R REGR L R — AN Eepy
FATA bk o 402 TAP BRAEAEDR | NBEAT, XIS~ a0 HARhIE B 0. W1 S TAP #4E
B & B RPANEILY U el |1 W S 7 10 £ B e A 2L R it = (VA

4.2.3 IAP fii AL

IAP H)fdifefr, SFCF[6], {ERE(EN v gmfetiaXe BRARZLENL, ARG IAP dr 4
#2312

TABLE  4-5: |AP ADDRESS RESOLUTION FOR SST89E/V564RD

EA# SFCF[1:0] Address of IAP Inst. Target Address Block Being Programmed
1 o0 == 2000H (Block O) == 2000H (Block 0) Mane!
1 o0 == 2000H (Block 0) < 2000H (Block 1) Block 1
1 o0 < 2000H (Black 1) Any (Block 0) Block 0
1 01,10, 11 Any (Block 0) == 2000H (Block 0) Naone!
1 01,10, 11 Arry (Block 0) < 2000H (Block 1) Block 1
0 o0 From external == 2000H (Block 0) Elock 0
0 o0 From external < 2000H (Block 1) Elock 1
0 01,10, 11 Fram external Any (Block 0) Block O

T4-5.0 555
1. Mo operation is performed because code from one block may not program the same originating block

4.2.4 A€ NI AT g R BT 1 i 2

Ui R i A BEAE TAP BN A BT . ESMEIE R, 78 SFCM A A7 s o 5 A3 74
RS IR B TAP 8 4F o WR PTG A DI OR B DR RE TSP (R i R AN REAE I
g Rt T 5 N s B A s P51 . BRI Rl as B A1 W Ab TR BRIRZS, FFH.
U RS AR BB N SE BAT R M R 2o B AEAE BN (PR R
PP IR BN T IUL AR AT D I 7T BERBARE Py i o

4241 BHER

OB A 1T LUEBR T R P AP R I N 2% %2 U 2 BA#=0 (HMEFE P28 AT
AR TN AR 4 BN %A A SRV 785N O & 2 Z0E I3RSt
SAB N AN R SE A

4.2.42 B
B i iy S BRI A B I — By A3 s (B o RIdR 1), BEEERR A HE B
SUPERFLASH [#Hihl 75 f7 45 (FAH[7]) €. X} SST89XS564RD, S WK 4—5. Xf



SST89X554RC, #Iift SFAH[7]=0b, I FLASH f#fifi skt 0 ik . ! SFAH[7:4]=EH,
MIYRAEfE B 1 B3 b . SST8IXS554RC [ M iy M7 F

|&F Enakble
ORL SFCF, #40H

r'd Y

Erase Block 1 Erase Block 0
MOV SFAH, 200H OR MOV SFAH, #F0H

¥

Set-lUp
MW SFDT, #55

!
! '

Folling scheme Interrupt scheme
MO SFCM, #00DH MW SFCM, #30H
Y i

SFET[2] indicates [MT1 interrupt
cperation completion indicates completion

o5 ILL F44.1

4243 J X ¥R
J DX B iy 2 ] LB — N X IR T N 25« FLASH FEAE 0 s X R /N by 128 77y, i
B X 1 SFAH Al SFAL kit

|&F Enakble
ORL SFCF #40H

Frogram sector address

W SRAH, #sector_addressH
O OSFAL, Bsector_addressL

{
1 Y

Polling scheme Interrupt scheme
MOV SFCM, #0BH MOV SFCM, #3BH
F J
SFST[2] indicates IMT1 interrupt
operation completion indicates completion

555 ILL F45.1

42.4.4 FATGRE



Wegm B a2 M AEEE R 7 5 N 5 Ak i SFAH I SFAL #5€ . 5 AN 254 SEDT

= 4

|AF Enalle
JRL SFCF, #40H

¥

Frogram byte address
MO SFAH, #byte addressH
MOW SFAL, #byte_addressL

¥

Mowve data to SFOT
MW SFDT, #data

;
' 1

Folling scheme Interrupt scheme
Moy SFCM, #0EH MO SFCM, #2EH
Y L
SFET[Z] indicates INT1 interrupt
operation completion indicates completion
555 ILL F46.1

42.4.5 T

TR A A AT DLLE P RAT B BR S N A A IR . G R Ay A IR, ARy A4
IR 9 %] SEDT W o fERHT 7R E 2 BT 7 N O/ 4 AT 1) FLASH ¥ C & 58 . T
PRI BRI, FTLAUR AR SR S A, I BT T 2 A

|AF Enable
ORL SFCF #40H

¥

Frogram byte address
MOV SFAH, Eoyte_addressH
MW SFAL, Bowte addressl

!

MO SFCIM, 20CH
¥

SFOT reqister
contains cata

AR5 ILL F47.0

4.2.4.6 Prog-SB3,Prog-SB2,Prog-SB1



Prog-SB3,Prog-SB2,Prog-SB1 iy & & HIK X R AL AT d A2 CILERAS 9-1). MIn# i 4 5¢
D SRR ok L N YA S

RS T R IR FLR I N8l LLIAT % . Prog-SB3,Prog-SB2,Prog-SB1 #ir 4 MU AEER 1 1
ANHTRE P AE At 25 A1 2

&P Enabls
ORL SFCF, #40H

¥

Set-Up
MO SFDT, #A5H

¥ 1 ¥

Fregram SBEA1 Program SB2 Prigram SB3
MW SFCM, #FH MO S ECK. #00H MW SFCM, #05H
ar OR ' OR ar

MOV SFCM, #5FH MCA SFCM, #35H

or
MO SFCM, #52H

L] L] ]
L ¥

Palling SFST[2] INT1# Interrupt
indicates complation indicates complation

B5SILL F48.0

4.2.4.7 Prog-SCO, Prog-SCl1

Prog-SCO 72 FH T-X SCO {7 BEAT A o 1% 2 FUR iU SCO {7 1 P 2%, 75 J3 Z Hi X BSEL
PEANEAE -

SCO i s T ARG FERAS T LU 1% Ay 2 AT fE . Prog-SCO iy 4 N e 1 si4MiFE
FEAEAE A 3

Prog-SC1 4 H1 1% SC1 AL AT Gt o i 2 K& X3 SC1 A 1) N 2%, 8 53 Z Hir %t SFCF[1]
PEASEAE -

SC1 Muiun s T AR GmFERAS T LU i Ay 2 AT 2 . Prog-SC1 fiv 4 N AEH 1 B4 FE
FEAEAE A 3



I1AF Enabile
CRL SFCF, #40H

Y + ¥
Set-up Frogram SCO Setup Program SC1
M SFAH, #5AH FACH SFAH, #0AAH
MOV SFOT, 20448H MOV SFOT, #0AAH

t '
Y Y

Frogram SC0 or SC1 - Frogram SC0 or SC1 -
Faolling scheme Interrupt scheme
MCN SFCIW, #09H MW SFCIM, #39H
¥ 1
Faolling SFST[2] IMT 12 Interrupt
indicates completion indicates completion
555 ILL F40.2

4.2.4.8 BB RE
I P AE A Ay 2 F Tk MCU TAEAE 1 LA S0 6 Bt E3 R o brvtk CBRIAD A 12
IHeh R IR 1 LS R CRIINnAS a2 2568,

I1AF Enabla
DRL SFCF, #40H

1

Set-up Enable-Clock-Double
MO SFEAH , #55H
RCH SFOT, #0A48H

Y : ¥
Program Enable-Clock-Double Program Enable-Clock -Double
Falling scheme Interrupt scheme
MO SFCM, #08H MW SFCM, #85H
r ]
Folling SFST[2] IMT1# Intemupt
indicates completion indicates completion

455 ILL F30

AN EHUSE T BT Rk He 0 Ak 11 TAP #iX,
4.2.5 K

P 5K R FLASH #:4E )2 5 56, 18515 FLASH_BUSY 47 (SFST[2]) K
I, 4 FLASH BUSY {7 41245 0 i, #4FnT AT N — K% FLASH 4.

MOVC f54-thn] LU KA K FLASH f7-fifi 2% I gn FE R R BR 5 4E . (HU2 Wik FLASH Huig
AP RIS A8 FH MOV C $5 4 I ik 23 2
4.2.6 KL



R W 2R E T G, (hf SFECM[7I#CEND), A —Alr AONTD =4, FAk$ER
FLASH #4E5¢ e fEXFI4AE T, INTIL AR 7 N8R WY . IX I INT L4 AT DAY Rty i A
A, R AE TAP BEAM BT 1 WA Py EEER
H T RA—Ar, A4 FLASH #4E 5N 5 5. IE 24785 EX1 FI EA {7 N4 E AL .
TCON ZF A7 8511 IT1 AL AL, T3 S A A A o

FH% 4—6 SSTSIE/V564RD [F] IAP 4

TABLE  4-6: IAP CommanDs' FOR SST89E/V564RD

Operation SFCM [6:0)2 SFOT [7:0] SFAH [7:0] SFAL [7:0]
Chip-Erase? 01H 55H x4 X
Block-Erase’® 0DH 55H AH X
Sector-Erase® 0BH X AHE ALT
Byte-Program® OEH DB AH AL
Byte-Verify (Read)® OCH Dof AH AL
Prog-SB1? OFH ABH X X
Prog-SB2° 03H AAH X X
Prog-SB3° 05H AAH X X
Prog-sCo® 09H AAH 5AH X
Enable-Clock-Double? 08H ABH 55H X
T4-64 555

R —

. SFCF[E]=1 enables AP commands; SFCF[G]=0 disables 1AP commands.
. Interrupt/Polling enable for flash operation completion

SFCMIT] =1: Interrupt enable for flash operation completion
0: polling enable for flash operation complation

G000 = T on Bl

. Chip-Erase only functions in 1AP mode when EA#=0 (external memory execution) and device is not in level 4 locking.
. X ocan be Wy or Vig, but no other value.

. Refer to Table 4-5 for address resolution
. AH = Address high order byte

. AL = Address low order byte

. DI = Data Input, DO = Data Cutput, all other values are in hex.

. Instruction must be located in Block 1 or external code memaory.

Mote: DISIAPL pinin PLCC or TQFP will also disable AP commands if it is externally pulled low when reset.

FKH 4—7 SST89E/V554RC [#] IAP 4>

TABLE  4-7: IAP CommanDs’ FOR SSTS89E/V554RC

Operation SFCM [6:0]2 SFDT [7:0] SFAH [7:0] SFAL [7:0]
Chip-Erase?® 01H B5H x4 X
Block-Erase 0DH 55H AHS X
Sector-Erase OBH X AH ALS
Byte-Program OEH DIF AH AL
Byte-Verify (Read)8 OCH Dot AH AL
F’l'og-SEﬂg 0FH AAH X X
Prog-SB29 03H AbH X X
F’l'og-SB?:g 0sH AAH X X
Prog-SC0Y 09H AbH 5AH X
Prog-SC19 09H AAH AlH X
Enable-Clock-Double? 0&H AAH 55H X

T4-7.2 BEE



. SFCF[E]=1 enables 1AP commands; SFCF[E]=0 disables AP commands.
. Interrupt/Polling enable for flash operation completion

SFCMIT] =1 Interrupt enabile for flash operation completion

0: polling enable for flash operation completion

. Chip-Erase only functions in IAP mode when EAZ=0 (external memory execution) and device is not in level 4 locking.
. X can be My or Vg, but no other value.
AH = Address high order byte
AL = Address low order byte
. DI = Data Input, DO = Data Output, all ather values are in hex.
. SFAH[TE] = 111b selects Block 1, SFAH[T] = Ob selects Block O
. Instruction must be located in Block 1 or external code memory.
» DISIAPL pinin PLCC or TQFF will also disable 1AP commands if it is externally pulled low when reset,

B =

T D0~ o R

Mot

5.0 EME8/ T4

5.1 JERF# TO,T1,T2

ZA A A 16 ML AT A7, AT LARISRIEAT B B vH 8. — AN 58 /T s 20 0 b 5 I i
0 (TO), EMZ 1 (T1), @H# 2 (T2). RN ERERASHPIAS SFR WK 8 AL/ 37 f7 2345
Hllo AR5 A A A A . BP TLO,THO,TL1,TH1,TL2,TH2.

5.2 EW &5

EEM 3—10 W5 TO,T1,T2 £ 5] TMOD,TCON,T2CON 5 17ss. LAt 7%
JE TO,T1,T2 fE W45 TMOD M. FR T iR R AR, 458 1) T2CON {EAE
i TR2 7AW E o [, TR2 AL 5348 FFHEAT B E 1) sh i B

TABLE  5-1: TIMER/COUNTER 0

T™™OD

Internal | External

Mode Function Control! | Control?
0 13-kit Timer 0oH 08H
Used as 1 16-kit Timer 01H 09H
Timer p 8-hit Auto-Reload 02H 0AH
3 Two 8-bit Timers 03H OBH
0 123-kit Timer 04H 0CH
Used as 1 16-kit Timer 0sH ODH
Counter Z a-bit Auto-Reload 0&EH OEH
3 Two 8-bit Timers 07H OFH

TE-1.0 555

1. The Timeris turned OM/OFF by setting/clearing
bit TRO in the software.

2. The Timeris turned OMN/OFF by the 1 to Otransition
on INTO# (P2.2) when TRO =1 {hardware control).



TABLE

5-2: TIMER/COUNTER 1

TMCD

Internal | External

Mode Function Control' | Control?
Q 13-bit Timer 0oH a0H
Used as 1 1&-bit Timer 10H alH
Timer P 8-bit Auto-Reload 20H AOH
3 Does not run 30H BOH
0 13-bit Timer 40H COH
Used as 1 16-kit Timer 50H DoH
Counter P 8-bit Auto-Reload BOH EOH

3 Mot available - -
TE-2.00 555

1. The Timer is turned OM/OFF by settingiclearing bit
TR1 inthe scftware.

2. The Timeris turned OMN/OFF By the 1 to Otransition
on INT1# (P2.3) when TR1 = 1 (hardware control).

TABELE  5-3: TIMER/COUNTER 2
Internal External
Made Contrel' | Control?
T2CCN
16-hit Auto-Reload 0oH 0D&H
16-hit Capture 01H 09H
Used as | Baud rate generator 34H 26H
Timer receive and transmit
same baud rate
Receive only 24H 26H
Transmit only 14H 16H
Used as 16-hit Auto-Reload 0z2H 0AH
Counter 16-bit Captura 03H OBH

T5-3.0 555

1. Capture/Reload ocours only on timerfcounter overflow.

2. Capture/Reload ocours on timer/counter overflow and a1
to O transition on TZEX (P1.1) pin except when Timer 2 is
used in the baud rate generating mode.

5.3 WIS phi

—AN AT 509 AT AR BT DLAE PLO Ftl o 7R, BR TSR 1O JANEA A
AT B RN -

AR IZhfE

120 5E N4 oK 2 AR IEAN R I BRI o

25— A S0% I Bl, #E 16MHz [ TAESUR T PLO 4 IR A50%E LA

122Hz %] 8MHz (61Hz %l 4MHz {F 12 B8 ).

AT AR I A B 2 AR N A R A 2%, CHT2 (£E T2CON W) A W #3547, T20E A (48

T2MOD W) N E 7. TR2 i (T2CON.2) 1 4l B 47 1 T a3 Zh it




Byt B AR R P T Ik 9 A 00 ARORE I AR 20 (R 3R A AE s O
(RACP2H,RCAP2L), AUl N fiR:
Oscillator Frequency
nx (65536 - RCAPZH, RCAPZL)

n=2(in 6 clock mode)
4{in 12 clock mode)

RCAP2H Hil RCAP2L [¥J N 70 16 A7 JCiF 5 340

FERHEPR R, s N2 RSP AR W, XS B E A R R R AR SR A T
DAFES T2 e B BRI R 56 R A 28 (0 (R I A Ry I R A 28 A FH o i iR ], e Fn i
I AT S AN T BE—FEI1

6.0 AT H
6.1 &X L, H9aA UART
AT AT VO HA AT 1, B ARl ik A d6 R 75 A7 g AE L0 S HEAT a6 A
PG, A A ] DLAR B AT 55 o RIE R 25 A 28 0 e A AE B AT gl 22 v (SBUF)
FERINRE 7 A7 4%« X SBUF ‘5 NBBEN B T R ILEZF /745, N SBUF 254745 A 132 HH £ di sl
PR T BT AT AR TN A

UART A VYR TAERI, nfLLdEE SCON 77 A% 1) SMO Al SM1 A7 K $ o 7 DY
T, RIEHEEAR LA SBUF /5 H 2547 4% . 24 SCON ) RI bri&iifr, REN ALEAN, #
R T AR A K 0,
6.1.1 Mt i fT

MR AT I — MR, e ] DRV SIS A A 1, 2 803 TR A R 1A
T RAT 1A P i R R AT AR IR IS [ W B S CPU A [R] A5 18 s 1 2

LA A P DL I 2028 PCON 27 /748 A1 SMODO=1 (ML 6—1) ki,
(S O, WS A S B . RG-S AR BRI G %T FE 1B 4740 £,
CLR IR ES5%. F FE A4 EAL G il I ARG B . AR 1B AN S5 B FE A%
Y FEffifig, RI _EFBMEILA, AR &G EdRA (B 6—2 FIE 6—3).



|smoFE| st | sm2 | Ren | TR | RBE | TI | R SIEEOH[\J

Cr— Set FE bit if stop bit is O (framing error) (SMOD0 = 1)

DTG——"‘ SM0 to UART mode control (SMODO = 0)

[smop ] Sr-.-1IDDEI| BoF [ poF [ GF1 [ Gro [ po | oL | PCON

(87TH)
To LART framing arror control
555 ILL F52.1
FIGURE 6-1: FrRaAMING ERROR BLOCK DIAGRAM
e T ,fDEI}(D1}(D2}(D3HD4}{D5}{D6}(D?¥ ______ [
“start Data byte " Stop
bit kit
RI K‘
SMOD0=X
FE T
SMOD0=1 /
BESILL F53.0
FIGURE 6-2: UART TiminGs IN MoDE 1
XD ‘} T’DOXD1}{D2KD3XD4ED5}(D6XD?¥DSK‘ ______ |
" Start | Data byte TNinth - Stop
bit bit bil
RI
SMOD0=0 /
RI —
SMOD0=1
FE Fommmmmmeees
SMOD0=1 .

EERILL FE4.0

FIGURE 6-3: UART TIMINGS IN MODES 2 AND 3

6.1.2 AR

A Btk PO H T35 B> MCU 15 2 Fh A 4548 T+ 1035 SK I iR RGEDIAE « R
PEACEE ST Y M R A [ — 45 B 26 o R E T, — N e R B O ik
Ja A AT B, XA AT LA 2L A LR

EAFFPER AR T8 R, ORI RS AE o] DLCAAS R B S AE 2 b, NI A T 1)
AR RGIHE. T AW REA 2 M MHUERAE—A TN L, HG— DML bl 5 R A b
T R R 5 EALE . A EER] CAAR) RVF R — AN MBI i oAt AL AL T
PRHRIR A o 280 J PR A1) v BB 118 /> i my DAk 2R 48 (1) S PRV A o

A AT A ML TIE A MAHLRIES 20 ML, R MHLIE T, EHUR RS &



Mkl RIASEEMNLIE R ENLAIE LN ) #” bk,

AAR FJDAPC B BB 2 83 (9 (X)), JFiE SCON 11 SM2 i, &4~ SM2 474
AL MHUE — B — AR . GBI Do HA 98B 715 145 58 Mtk 5l
IR MBI AR B P AR SR A B E AL . AR ML SM2 {7 i e, DA A SR
PEF CGEIN 000 MBS HEES 1, EFURER AL, M2k 0 B ALK
TR R H A

WRAE R 1, SRR LA . A7 R AT LE B2 380 ) iy 2 it i A 380 ik
FTF I — AN ERUF LA 45 R A B B . TR 0 AR . 7E SCON A7
HRE SM2 AR o

B MHLEI AT i b A PR DD BE 27 /7 2% SADDR #5E o FFik A% 47 4% SADEN J¢:—
A mask 715, Xk “don’tcare”, F1 SADDR B4y e bk o WA~ 7~ .

Slave 1
SADDR = 1111 0001
SADEN = 11111010

GIVEN = 1111 OXOX

Slave 2

SADDR = 11110011
SADEM = 11111001
GIVEN = 1111 0XX1

6.1.2.1 i 45 e kIR FE ML
{7177 N SADEN #% O J3# e (I 7 8 Ay 5 s bk 1) “ don’t care”. A 4% 1 B i 1) ek 7t
SADDR [ ANDED.,

Select Slave 1 Only

Slave 1 Given Address Possible Addresses
1111 0X0X 1111 0000
1111 0100

Select Slave 2 Only

Slave 2 Given Address Possible Addresses
1111 03X 1111 0111
1111 0011

Select Slaves 1 & 2
Slaves 1 & 2 Possible Addresses

1111 0001
1111 0101




WA AN =A B0 R ol

Slave 3

SADDR = 1111 101
SADEN = 1111 011
GIVEN = 1111 XOx1

Select Slave 3 Only

Slave 2 Given Address Possible Addresses
1111 X0XA1 1111 1011
1111 1001

The user could use the possible addresses above to select
slave 3 only. Another combination could be to select slave 2
and 3 only as shown below

Select Slaves 2 & 3 Only

Slaves 2 & 3 Possible Addresses
1111 0011

More than one slave may have the same SADDR address
as well, and a given address could be used to modify the
address so that it is unique.

6.1.2.2 A 34k 07 XL ML

) RS0k 07 2, EHURT AT B ABHLEE T . X0 SADDRHISADENHAT 5
OFF)IZHHOREEAE . (Itis formed by performing a logicalOR of SADDR and SADEN with Os in the
result treated as “don’t cares”.)

Slave 1

1111 0001 = SADDR
+1111 1010 = SADEM
1111 1X11 = Broadecast

“Don’t cares” AVFE X (] #5-bb bk, HAEKXSZHESENT, T #Hhbk 3 HFFH,
A7, SADDRAISADEN “07 .

On reset, SADDR and SADEN are 0. This produces an
given address of all "don't cares” as well as a broadcast
address of all "dont cares.” This effectively disables Auto-
matic Addressing mode and allows the microcontroller to
function as a standard 8051, which does not make use of
this feature.



MSE Master LSE IS0 r.,1|5|;j: MSE Slave LSE

3-bit Shift Register i-= T 8-bit Shift Register -‘v‘
i ‘ |
. IMOSI MOSH ‘
SPI X ISCK  SCK
Clock Generatar o BT
:H._..l .-'_.T BEL ILL F15.1
* Vpp Vss '

FIGURE 6-4: SPl MasTER-5LAVE INTERCONNECTION

6.2 HATAMEHE N
6.2.1 SPI
1, TN EAE
2, 10MHz fiAEHHE (k)
3, AR AE T ER A AR ARk
4, PSS
5, fREsEsibRd (SPIF)
6, HrFArE R (WCOL)
7, AT AARHRAR A R T AL D

6.2.2 SPI #fiik

FATANE 10 (SPI) foiFAE SSTS89E/V564RD/SSTSIE/VS54RC Al 4k [ #8 4 5l JL A
SST89E/V564RD/SST8IE/VS554RC 2 [H)BEAT e i B b A4 % o

6—4 FR/NIPEAE T SPT 32 [A] I8 T 2L r SCKC I A A5 X 11 Bt b R MRS
[P N o AR 32 SPI Se (MR 77 A2 28 AT S - E 5 SPI I Bl A A3 ik JH 30 T
BN 5 AL MOSI I th MM MOST IR N o 78— A0 B AL 16 58 2.
Jiis SPI WP A= ds s 1l SPIF brili AL B4« Witk SPI A (SPIE) FlH: [ Hh Iy s iF
A1 (ES) #H EAL TG4 = —A> SPI HBrig =K.

AN MRS MALIE B4 N, SS#/P1[4], K FEAFIE R SPTBIHAE A ML 4n S SS#/P1[4]
AP, M SPT HLICANEIE MOSI/PL[5]H Aed FHAE S A 1 o

CPHA F1 CPOL #& il SPT B84 AL AR « 6] 6 —5 FIT 6—6 From AL 1 AT REfI DY



Pl o

6.2.3 SPIfLi%#s

SCK Cycle #
{for reference)
SCK {CPOL=0)
SCK {CPOL=1)
MOsI

(from Master)

MISO
ifrom Slave)

S5# (to Slave)

FIGURE

SCK Cycle #
(for reference)
SCK (CPOL=0)
SCK (CPOL=1)
MOS|

(from Master)

MISO
(from Slave)

S5% (to Slave)

FIGURE

[}

6

(S}

(%]

6-5: SP| TransFeEr Format wiTH CPHA =0

5565 ILL F16.0

1 2 3 5 6 8
AN T T N N
N NN VRN EVARN /
MSE % 6 5 3 2
|\-1SB| 6 5 ‘X 3 | 2 [SB [;
|

6-6: SP| TransFeEr FormaTt wiTH CPHA =1

SEEILLFIT.0



7.0 FHiMEREE

PR AR T T E R 28 (WDT), TR PE8 e B IR .

H T RUE RGO e REIEEL, T A e T A e SR T I A R XA T
FOHEATRE o a0 SR A B VE R R e, B A T I A RERI TS (WDRE=1), —AW
IR R AL 2 e A . AT DL TR e A B A R R s LA WDT A il

A0 WDT A F R 8 (XTALD) AR ILIM e EHE . 74w Bk, 5 344,064
mndRET S WDT A f7aeds n—. B JEREZ 748 (WDTD) [ 8 Aipi il RAE N WDT (1)
LG TT A4S o

WDTS kA fE WDT dii H - H R W WDT A7 T AR - N Ay . i al il i 1)
WDTS 5N 1 KRBT HRAFE

7—1 $2 42 WDT [WHERE] . W/ MRRRDIRERT f74y (WDTC Al WDTD) 45 [ 141
JE I AR . ERIRBES, WDT AR5, (R IE DA rh 7 AR Tl H AR IR ABE )
5.

WDT F5E I v s a5 A S R

Period= (255—WDTD) *344064*1/Fcix

1 WDTD & WDTD 77 /£ WM, Forx NIRGAIIE .

344064

ATAL clks WEOT Reset il R
CLK (XTAL1 Counter G WOT Upper Byte Internal Reset
'y 5
Ext. RST -

EESILL F18.0

¥

FIGURE 7-1: BLock DiacRaM OF PROGRAMMABLE WATCHDOG TIMER

8.0 WHwIEITEIES

7£ SST89E/V554RC Fll SST8IE/V564RD LI 4afe il £ufE51] (PCA) J&—MEFIRINA
A 16 AL/ LA 16 A7 38 I 4 o R AMTHCES i) DL G R Bl an B PRS2 A T 4524 -
T ECF BT IS, e A, mE T, RIRK G RS (PWMD . SR AR T
Wb DU AN T AR R A 11 8 I 2 o REAMRBEEREE — /NI A P11, BB 0 3%
%4 P1.3 (CEX0), Hidk 1 %44 P14 (CEX1), il 2 ##:%4 P1.5 (CEX2), Fibk 3 i
4 P1.6 (CEX3), il 4i%E4:4 P1.7 (CEX4). PCA BC&E WK 8—1 Fizn.
8.1 PCA MW

PCA $EHt FE bRtk e /T £ s 58 2 (1 8 B B Sy FIBE D 1) CPU T-7l. PCA [ Kb id A7 ik
IRAT AT D R R

PCA 55— A LU A e B I (1) L T T s N e/ 5% . T 8—1 TR
PCA FIHER . ANES A FUBLE (R LA P1 L 5 BEEOARAEH P 5 IR B
YR UER /O d T .

TAMBELRAHS e Wl g R Rt R AR

1, EFFECR BRI SAli i



2, HARE S

3,

4, FIER s (AR TR 4)

5, Bk#EE (PWM)
8.2 PCA EH#8/ i1 5y

PCA EH#4—/NH CH Al CL Zif74% GHEUE M AL AR 4Lk 16 A7 A gty
(free-running) [FIER#F. PCA 8 I TN @ H I JE, I Ae bl g RE e an R AR~
BAT: 16 YR#sMi, 12 Iy e, w4 0 with, 50 ECI RN (P1.2). i%E
I/ vH B KR B CMOD Rk DI fe 25 A7 1 CPS1 Fll CPSO 7y W F &A% 8—1 (UL
“PCA JE I &3/ B Z f2 4% (CMOD) ™)

TABLE 8-1: PCA TIMER/COUNTER SOURCE
CPs1 CPs0 12 Clock Mode & Clock Mode
0 0 fose 12 fosc /6
0 1 fosc /4 fosc /2
1 0 Timer 0 overflow Timer 0 overflow
1 1 External clock at ECI pin External clock at ECI pin
(maximum rate = fosc /8) (maximum rate = fogc /4)
T2-1.0 555
-a— 16 Bits Each —fe
—m  tooueo  |w— F13CEXO
—w  hodule1 | Pr4cEX]
-—— 16 Bits ——m=
PCA Timer/Counter w wooez | PisicEX2
—] Module 3 |eb— P1.6/CEXS
] Module 4 |b—m= P1.7/CEX4
555 ILL F24.0
FIGURE 8-1: PCA TiMER/COUNTER AND CoMPARE/C APTURE MODULES
WIR kg 8—2 gl T AR PIRPIE FHAIZ T A [m] F Bhgn A«
TABLE 8-2: PCA TIMER/COUNTER INPUTS
Clock Increments
PCA Timer/Counter Mode 12 MHz 16 MHz
Mode 0: fage12 1 psec 0.75 psec
Maode 1: 330 nsec 250 nsec
Mode 2: Timer 0 Overflows’
Timer 0 programmed in:
8-bit mode 256 psec 192 psec
16-hbit mode 65 msec 49 psec
8-bit auto-reload 1to 255 jsec 0.751t0 191 psec
Mode 3: External Input MAX 0.66 psec 0.50 psec
Ta-2.00 585

1. In Mode 2, the overflow interrupt for Timer O does not need to be enabled.

Y BN H BT RE ) CMOD (DU AT RE (1€ I s B Xl R R 1Z513RBUE PCA
FEAS R 1A T



TABLE 8-3: CMOD VaLues

CMOD Value
PCA Count Pulse Selected Without Interrupt Enabled With Interrupt Enabled
Internal clock, fose/12 00H 01H
Internal clock, foec/d 02H 03H
Timer 0 averflow 04H 05H
External clock at P1.2 06H 07H

T8-3.0 555

8.3.1 B

TR H R PCA I8 T Es ME R B #E %7 /748 (CCAPnH F1 CCAPnL).
T LUR AR — AN B S, W] DURAESE—AN il S, Wl IEfIASHEE . T —4
POt AR, % B CCAPM {75k # CAPN Fll CAPP A7 T4 B A7 . 24 CEX | L—A
HREAT R BN, PCA TR 16 17 PCA 1075 A7 28 (L BIBER Il $1E %5 /7 4% (CCAPnL
A CCAPnH). 41 % CCON W f#) CCFn 71 CCAPMn W ) ECCFn {74 B A7, Fibrsies k4.
AEH WAL EE R HUAL, 1% 16 AL A T — /Ml S R AR BT AR AE RAM LT
WG SRR R A, ear e & £ K. fEhn S ook B A )5, 7 22508 o 4
WHERbREAL. (LK 8—2)

CCON | CF | CR | — | CCF4 | CCF2 | CCF2 | CCF | ch0|
___________ J ______;_____________________'
9/;/0 = FCA Interrupt
! PCA Timer/Counter
1
1 CH [
Df/D
~ Bl T Capture
CExXnO—9 ! -, =,
ik ; D-’/D
L2 e .
i ! |
; ! i CCAPRH | CCAPAL
i | |
H H H
CIE’S\EE'” | — |Ecomn|capen [capnn| matn | Tocn | Pwin [Eccrn] 5855 ILL F35.1
0 0 0

0 (
FIGURE 8-2: PCA CaprTurReE MoDE

8.3.2 16 f kA E i i iak

16 A7 A 52 B g T fink o 75 FR 300 & A i R B R e« 1% h gl i B A CCAPMIn 7
fE4+ NI ECON Fl MAT 7K A 5. PCA & I i 23 MBI I il B2 27 A7l AT Lh R (CCAPnL
A CCAPnHD, WIRAHVCEL B & 2E, Wi/ CCFn (CCON Rk LI fie %5 47 %% ) Hl ECCFn

(CCAPMn FR DI Re 2 A7 8% ) A #84 EA o

WERTTEL, ER TR P B — AN 16 7 L8 il A3 4% 4 CCAPnH F1 CCAPnL. H]
J TR TR 2 0 A G P A i BT I B I A i e i Th i DA 3B G JE 250 LU R 2 o IX B R
ST (CCAPIL) RAERELLIRAR, ARG S M2 WA A BN HRas . W R A A7 2t
HOE, AT DU SRR EA AORZEIR Ik (UL 8—3).,



| oF | cr | — ]cecrs]cers | corz [ cort | coro | CCON

Write to

CCAPRH Reset 0 TTTTmmITETT } ________ —
7o * PCA Interrupt

Write to CCAPNH CCAPNL

CCAPNL

Enal le
16-bit Comparator
CH CL

FCA Timer/Counter

Match

[[— [ecomn]caren [cAPNn| MATn | ToGn | Pwiin [Eccrn] CCAPMn

0 0 0 0

BES ILLF36.1

FIGURE 8-3: PCA ComPARE MoDE (SoFTWARE TIMER)

8.3.3 iy A

PR A ST T7E PCA 8 I 28 FH LG4 TR AU ARLAR [ o B — AN I 70T
5 PCA FEHLA IS CEX By 0 (P1 1) B4 s ATA0] I 8] &2 2E 1) PCA 75 A7 4% (CH I CL)
ML 75 /74 (CCAPnH Ml CCAPnL) [IVCHC. 4 TS ZAA, H %408 L CCAPMn
FER I BE 2T AZ 22 W K] TOG, MAT Al ECOM {v o {847 J2 AL F AR A — AN R T, ik
iy R QLU B A7 IRV S A R o JET 0k, A BT i SR AN 2 6 i R B 3 s i o 50 v
R S A R R T AT IR ) o A AR T S SO T AT I T N A T T LA A e
R0, 4 PCA & N #is it H I A J5 — I CBEAR VL I  — ke Bife A2 (LA 8—4)

| cF [ er | — |CCF-1|CF?|CF2| F1|””F0|CCON
witete T .
CCAPRH  Reset }
Write to ceAPRH | ccaPnL 0/ o » FPCA Interrupt
CCARNL
0 1 U U
Eml l2 Mat zh

16-bit Comparator

E [TL | ' ’Z‘ ' @——DCEM

PCA Timer/Counter i !

[ — TEcomn[capen[capnn] matn | Tocn | Pwiin [Eccrn] COAPMN
0 0 o] K]
655 ILL F37.1

FIGURE 8-4: PCA HicH Sreep QutrPuT MobDE

8.3.4 JikTEi g
FkSET 2 (PWM) BERXH T 774 8 2 PWM, i3 PCA BN 25 [FMIKA7 (CL) FikL
AT AL T (CCAPIL) %R, 4 CL<CCAPnL W}, #iH A1k, 24 CL=CCAPnL



I, i oA e O TR IR, T2 B LY CCAPMn Rk D B 77 A4 5 (1) PWM
A ECOM fif. (UL 8—5 FIZEHs 8—17)

7 PWM B, H ARG T PCA E I 8B 80, T H4—% CH il CL %
174%, A ML= PCA @ I 8 FIATUCR oy R R B IR v 2 Dol aok e 07 71 e 3 1 (EDk 5
#il (CCAPnH). HIT5 AN CCAPnH FFfratiw i, BATFFHNE T T ASHEEAN
CCAPnL b, HEHH T C4 CL B, 25550 0.

CS R I T ol = = /s W

CCAPnH=256 (1—Duty Cycle)

A CCAPnH 4y 8 £7 444, Duty Cycle 4 714341,

CCAPNH
CCAPNL
U o]
. CL < CCAPIL /1‘/
Enable &-bit Comparator s—] | CEXn
CL == CCAPNL \{
1
CL
PCA Timer/Counter
| — | Ecomn|capen|capnn| matn | Toon | Pwiin [Eccrn | CIE*S*E hiln
- - - ! 565 ILL F28.1
0 1] 0 i 0
FIGURE 8-5: PCA PuLse WibTH MobuLaTor MoDE
TABLE 8-7: PuLse WIDTH MoDULATOR FREQUENCIES
PWM Frequency

PCA Timer Mode 12 MHz 16 MHz
1112 Oscillator Frequency 3.9KHz 5.2 KHz
1/4 Oscillator Frequency 11.8 KHz 15.6 KHz
Timer 0 Overflow:

8-bit 15.5 Hz 203 Hz

16-bit 0.06 Hz 0.08 Hz

8-bit Auto-Reload 39KHzto 15.3 Hz 5.2 KHzto 20.3 Hz
External Input {Max) 5.9KHz 7.8 KHz

8.3.5
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AU 4 AT, BROAE 14058 B3R AN S LT 3 —FERE 2R RE . an SR 7ol Sids —
FHAS, VSRt & r R AR I SN R AL . W R ILAR IR PCA R AT FH 1) A 28 — ANk
WA HESE o 04E, PCA I 35 4 T A RS (g i () 6t s o0 o ) Ul — AN
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{555 PCA @I 4% (CH, CL) VUfic. SRSt .

Init_Watchdog:
MOV CCAPM4, #4CH ; Module 4 in compare mode
MOV CCAPA4L, #0FFH ; Write to low byte first
MOV CCAP4H, #0FFH ; Before PCA timer counts up
; to FFFF Hex, these compare
; values must be changed.
ORL CMOD, #40H ; Set the WDTE bit to enable the
; watchdog timer without
; changing the other bits in

; CMOD

;Main program goes here, but call WATCHDOG periodically.

WATCHDOG;
CLR EA ; Hold off interrupts
MOV CCAPA4L, #00 ; Next compare value is within
MOV CCAP4H, CH ; 255counts of the current PCA
SETB EA ; timer value
RET

SRR AN P WIS RE I — B 70 WURFR PP B thas,  EASEAESE, st
BAE T S0 AR T H RSt o0, IR PCA & 4% BUk
Z T REY o
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FIGURE 9-1: SEcuriTy Lock LEVELS

Note: P =FProgrammed (Cell logic state =0), U = Unprogrammed (Cell logic state = 1), N = Mot Locked, L = hard locked, 5 = softlocked



TABLE 9-1: SecuriTy Lock OpPTIONS

Security Lock Bits'2 Security Status of:
Level SFST[7:5] SB1 sB2! SB3! Block 1 Block 0 Security Type

1 000 u u U Unlock Unlock No Security Features are Enabled.

2 100 P U u SoftLock SoftLock MOVC instructions executed from
external program memory are dis-
abled from fetching code bytes from
internal memory, EA% is sampled and
latched on Reset, and further pro-
gramming of the flash is disabled.

3 011 u P P Hard Lock Hard Lock Level 2 plus Verify disabled, both

10 P U P blocks locked.

010 u P u SoftLock SoftLock Level 2 plus Verify disabled. Code in
Block 1 may program Block 0and vice
versa.

110 p P u Hard Lock SoftLock Level 2 plus Verify disabled. Code in

001 u u P Block 1 may program Block 0.

4 M P P P Hard Lock Hard Lock Same as Level 3 hard lock/hard lock,
but MCU will start code execution
from the internal memory regardless
of EAZ.

T9-1.1 555
1. P =Programmed (Cell logic ), U =Unprogrammed (Cell logic state = 1),
2. SFST[7:5] = Security Lock Dec ] Bits (SB1, SB2, SB3)

9.4 BRI EHRAE
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2, IAP fix4: UEMME =477 SFDT H£ds

3, MOVC: #¥%[F{=FFH (%)



TABLE 9-2: SEcuRITY Lock Access TABLE

Source Target Byte-Verify Allowed MOVC Allowed
Level SFST[7:5] Address’ Address? External Host® IAP | 564RD | 554RC
Block 0/1 Block 0/1 N N Y Y
4 111b External INiA [RIFY N Y
(hard lock on both blocks) - Block 0/1 N N N N
Bxternal - el NA NA| N Y
Block 0/1 Block 0/1 N N Y Y
011b/101b External NiA [REAN N Y
{hard lock an both blocks) Block 0/1 M M M M
Bxternal - el NA NA | Y Y
Block 0 N N Y Y
Block 0 Block 1 N N N M
_ External NiA MNAA N Y
u;'BIocCI<CC1I li go?‘tbLock, Black 0 N Y Y v
Block 1 = hard lock) Block 1 Block 1 N N v Y
External N/A NAA N Y
3 Extornal Block 0/1 N N N N
External N/A NIA Y Y
Block 0 N N Y Y
Block 0 Block 1 N Y Y Y
External NiA MNAA N Y
010b Block 0 N Y Y Y
(SoftLack on both blocks) Block 1 Block 1 N N Y Y
External N/A NAA N Y
- Block 0/1 N N N M
Bxternal - el NA NA | Y Y
Block 0 Y N Y Y
Block 0 Block 1 Y Y Y Y
External NiA MNAA N Y
2 100b Block 0 Y Y Y Y
(SoftLock on both blocks) Block 1 Block 1 Y N Y Y
External N/A NAA N Y
Extornal Block 011 Y N N N
External N/A NIA Y Y
Block 0 Y N Y Y
Block 0 Block 1 Y Y Y Y
External N/A MNAA N Y
1 O00b Block 0 Y Y Y Y
{unlock) Block 1 Block 1 Y N Y Y
External NJA NAA N Y
Block 0/1 Y Y N Y
External - -
External N/A MNIA Y Y
T9-21 555
1. Loeation of M or |AR instruction
2. Target address is the location of the byte being read

3. External host Byte-Verify access does not depend on a source address,
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" FIGURE 10-1; POWER-ON RESET CIRCUIT
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TABLE 10-1: INTERRUPT POLLING SEQUENCE

Vector Interrupt Interrupt Arbitration Wake-Up
Description Interrupt Flag Address Enable Priority Ranking Power-down
Ext. IntD IED 0003H EX0 PX0MH 1({highest) yes
Brown-out BOF 004BH EBO PEOMH 2 no
TO TFO O00BH ETO PTOH 3 no
Ext. Int1 IE1 0013H EX1 PX1/H 4 yes
T1 TF1 001BH ET1 PT1/H 5 no
PCA CF/CCFn 0033H EC PPCH 6 no
UART/SPI TI/RI/SPIF 0023H ES PS/H 7 no
T2 TF2, EXF2 002BH ET2 PT2/H 8 no

T10-1.1 555
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FIGURE 10-2: INTERRUPT STRUCTURE
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TABLE 11-1: Power Saving MoDEs

Mode Initiated by State of MCU Exited by
Idle Mode Software CLK is running. Enabled interrupt or hardware reset.
(Set IDL bit in PCON) Interrupts, serial port and tim-| Start of interrupt clears 1DL bit and
MOV PCON, #01H; ersicounters are active. Pro- | exits idle mode, after the ISR RETI
gram Counter is stopped. instruction, program resumes execu-
ALE and PSENZ signals at a | tion beginning at the instruction follow-
HIGH level during Idle. All ing the one that invoked idle mode. A

registers remain unchanged. | user could consider placing two or
three NOP instructions after the
instruction that invokes idle mode to
eliminate any problems. A hardware
reset restarts the device similar to a
power-on reset.

Power-down Software CLK is stopped. On-chip Enabled external level sensitive inter-
Mode (Set PD bit in PCON) SRAM and SFR data is main-| rupt or hardware reset. Start of inter-
MOV PCON, #02H; tained. ALE and PSEN# sig- | rupt clears PD bit and exits power-

nals at a LOW level during down mode, after the ISR RETI
power -down. External Inter- | instruction program resumes execution
rupts are only active for level | beginning at the instruction following
sensitive interrupts, if the one that invoked power-down
enabled. mode, A user could consider placing

two or three NOP instructions after the
instruction that invokes power-down
mode to eliminate any problems. A
hardware reset restarts the device sim-
ilar to a power-on reset.

T11-11 B55
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TABLE 12-1: RECOMMENDED VALUES FOR C1 AND
C2 ey CrysTAL TYPE

Crystal C1=C2
Quartz 20-30pF
Ceramic 40-50pF

T12-1.1 555
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FIGURE 12-1: OsciLLATOR CHARACTERISTICS

TABLE 12-2: CLock DouBLING FEATURES

Device Standard Mode (x1) Clock Double Mode (x2)
Clocks per Max. External Clock Frequency Clocks per Max. External Clock Frequency
Machine Cycle (MHz) Machine Cycle {MHz)
S5T89ES64RD/554RC 12 40 8 20
SST89V564RD/I554RC 12 33 5] 16

12.2

e o £ 322 23t

T12-22 555
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13.0 HSHE
SRS INEHE
Absolute Maximum Stress Ratings (Applied conditions greater than those listed under “Absolute Maximum
Stress Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation

of the device at these conditions or conditions greater than those defined in the operational sections of this data
sheet is not implied. Exposure to absolute maximum stress rating conditions may affect device reliability.)

Ambient Temperature UnderBias . .. .. ... .. . . -55°C to +125°C
Storage TEMPerature . .. ... -65°C to + 150°C
Voltage on BEAZ Pinto Ves . .. -0.5V to +14.0V
Transient Voltage (<20ns) on Any Other Pinto Vss. .. ... . o . .. -1.0V to +6.5V
Maximum lgp per HO Pins P1.5, P16, P17, . e 20mA
Maximum lop per O for All Other Pins . . . e 15mA
Package Power Dissipation Capability (Ta = 25°C) . .. .. 1.5W
Through Hole Lead Soldering Temperature (10 Seconds). .. ... ... ... 300°C
Surface Mount Lead Soldering Temperature (3 Seconds). .. ... .. e 240°C
Qutput Short Circuit Current! 50 mA
1. Outputs shorted for no more than one second. Mo more than one output shorted at a time.
(Based on package heat transfer limitations, not device power consumption.
MNote: This specification contains preliminary informatic new products in production.
The specifications are subject to change without notice,
TABLE 13-1: OPERATING RANGE
Symbol Description Min. Max Unit
Ta Ambient Temperature Under Bias
Standard 0 +70 °C
Industrial -40 +85 “C
Voo Supply Voltage
SSTEO9ES64RD / SSTRIES54RC K 5.5
SSTEOVE64RD / SSTRIVE54RC 2.7 3.6
fosc Oscillator Frequency 0 40 MHz
For in-application programming 0.25 40 MHz
T13-1.0 555

TABLE 13-2: RELIABILITY CHARACTERISTICS

Symbol Parameter Minimum Specification Units | Test Method
MNenp! Endurance 10,000 Cycles | JEDEC Standard A117
Tor! Data Retention 100 Years | JEDEC Standard 4103
lirH! Latch Up 100+ Ipp ma, JEDEC Standard 78
T13-2.0 885
1. This parameter is measured only for initial qualification and after a design or process change that could affect this parameter.
TABLE 13-3: AC ConDiTioNs oF TEST
Input Rise/Fall Time .. ... ....... ... 10 ns
Outputload . ... .. ... ... ..., Cp =100 pF
See Figures 13-8 and 13-10
T13-3.0 585
TABLE 13-4: RECOMMENDED SYSTEM POWER-UP TIMINGS
Symbol Parameter Minimum Units
TrPU-READ Power-up to Read Operation 100 5]
Tru-wrITE! Power-up to Write Operation 100 ps
T13-4.2 555

1. This parameteris measured only for initial qualification and after a design or process change that could affect this parameter



TABLE 13-5: PiN IMPEDANCE (Vpp=3.3V, Ta=25 °C, f=1 Mhz, other pins open)

Parameter Description Test Condition Maximum
Cio! I/O Pin Capacitance Vo =0V 15 pF
Cint Input Capacitance Vin =0V 12 pF
Lpin? Pin Inductance 20 nH

1. This parameter is measured only for initial qualification and after a design or process change that could affect this parameter.
2. Referto PC C.

13.1

LU R

T13-5.4 555

TABLE 13-6: DC ELEcTRICAL CHARACTERISTICS FOR SST89E564RD AnND SSTB8IES54RC
T,=-40°C To +85°C; Vpp = 4.5-5.5V; Vg5 = 0V

Symbol | Parameter Test Conditions Min Max Units
ViL Input Low Yoltage -0.5 0.2Vpp - 0.1 W
ViK Input High Voltage 0.2Vpp+0.9| Vpp+ 0.5
Vimi Input High Voltage (XTAL1, RST) 0.7Vpp Vpp + 0.5
VoL Qutput Low Voltage (Ports 1.5, 1.6, 1.7)
loL = 16mA 1.0
VoL Output Low Voltage (Ports 1, 2, 3)° Vop =4.5V
loL = 100pAZ 0.3
loL = 1.6mA2 045
loL = 3.5mAZ 1.0
VoL Output Low Voltage (Port 0, ALE, PSEN#)12 Vop = 4.5V
lgL = 200pAZ2 0.3
loL = 3.2mAZ 045
VoH Output High Voltage (Ports 1, 2, 3, ALE, PSEN#)* Vpp = 4.5V
lon = -10pA Vppo-0.2
lon = -30pA Voo - 0.7
lon = -60pA Vop - 1.5
VoH1 QOutput High Voltage (Port 0 in External Bus Made)* Vpp = 4.5V
lon = -200pA Vop - 0.2
lon = -3.2mA Vpp - 0.7
Veop Brown-out Detection Voltage 3.85 415
I Logical O Input Current (Ports 1, 2, 3) Viy = 0.4Y -1 -75 WA
e Logical 1-to-0 Transition Current (Ports 1, 2, 3)% Vin i -650 PA
I Input Leakage Current {Fort 0) 0.45 = Vy =Vpp-0.3 £10 HA
RRrst RST Pull-down Resistor 40 225 kQ
Cio Pin Capacitance® @ 1 MHz, 25°C 15 pF
oo Power Supply Current
AP Mode
@ 12 MHz 70 mA
@ 40 MHz a4 mA
Active Made
@ 12 MHz 23 mA
@40 MHz 50 mé
ldle Mode
@ 12 MHz 20 ma
@ 40 MHz 42 mA
Power-down Mode (min. Vpp = 2V) Ta=0°C to+70°C a0 HA
Ta=-40"C to +85°C 90 WA
T13-6.2 565

TABLE 13-7: DC ELECTRICAL CHARACTERISTICS FOR SST89V564RD anp SSTB89V554RC
Ta=-40°C 10 +85°C; Vpp = 2.7-3.6V; Vss= 0OV




Symbol | Parameter Test Conditions Min Max Units
ViL Input Low Voltage =) 0.5 0.7
Vi Input High Voltage 0.2Vpp +0.9 | Vpp + 0.5
ViH1 Input High Voltage (XTAL1, RST) 0.7%pp Vpp + 0.5
VoL Output Low Vaoltage (Parts 1.5, 1.6, 1.7)
loL = 16mA 1.0
VoL Output Low Voltage (Ports 1, 2, 2)° Vop=27Y
loL = 100pA2 0.3
loL = 1.6mA2 045
loL = 3.5mA? 1.0
VoLt Output Low Voltage (Port 0, ALE, PSEN#)3 Vpp= 2.7V
loL = 200pA2 0.3
loL = 3.2mA2 0.45
Won Output High Voltage (Ports 1, 2, 3, ALE, PSEN#)* Vop=27V
lon = -10pA Wop - 0.3
lon = -30pA Voo - 0.7 W
lon = -60pA Voo - 1.5 v
Vord Output High Voltage (Port 0 in External Bus Moda)* Vpp=2.7V
loH = -200pA Voo - 0.3
log = -3.2mA Yoo - 0.7 W
Veoo Brown-out Detection Voltage 2.35 2.55 \
m Logical 0 Input Current (Ports 1, 2, 3) Vin = 0.4V -1 75 A
e Logical 1-to-0 Transition Current (Ports 1, 2, 3)5 Vi = 2V -650 HA
I Input Leakage Current (Port 0) 0.45 = Wy < Vpp-0.3 +10 HA
RRrst RST Pull-down Resistor 225 KL
Cio Pin Capacitance® @ 1 MHz, 25°C 15 pF
lop Power Supply Current
IAP Mode
@12 MHz 40 mA
@ 33 MHz 47 mA
Active Mode
@12 MHz 11.5 mA
i@ 33 MHz 30 mA
|dle Mode
@12 MHz 85 mA
@ 33 MHz 21 mA
Power-down Mode (min. Vpp = 2V) Ta=0°C to +70°C 45 HA
Ty =-40°C t0 +85°C 55 PA
T13-T.6 555
1. Under steady state (no 'I'I-tIJﬂaI'-'ml conditions, logL must be externally limited as follows:
Maximum loL p 15maA
Maximum oL per 8-bit |:--:-|'t: 26mA,
Maximum lop total for all cutputs: 71mA
If lg, exceads the test condition, VoL may exceed the related specification. Pins are not guaranteed to sink current greater than the

o

3. Loadca
4. Capacitiv

listed test conditions.

s of ALE and Ports 1 & 2. The noise due
ransitions during bus operations. In the

. Capacitive loading on Ports 0 & 2 may
y external bus capacitance dischargin
wiorst cases (capacitive loading I

cause spurious noise to be superimposad onthe
into the 0 & 2 pins when the pins make 1-t
tise pulse onthe ALE pin may =N In such cases, it may be desirable to

qualify ALE with a2 Schmitt Tr ddress latch with a Schmitt Trigger ‘:TR-.-EE |n| st

itance for Port O, ALE & FSEMNZ= pF, load capacitance for all other outputs = 80pF

ding on Ports 0 & 2 may cause the Vo on ALE and PSENZ to momentarily fall below the Vpgp - 0.7 specification when
the address hits are stabilizing.

. Pins of Ports 1, 2 & 2 source a tl'Jﬂaiti"'I'I current when they are heing externally driven from 1 to Q. The transition current reaches its
maximum value wi v i X

. Pin capacitance is characterized but nat t~_-.t-—-| EAZ s 25pF (max).
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FIGURE 13-1: Ipp vs. FREQUENCY (SST89V564RD/SST8IV554RC)
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Maximum Active Ipn
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FIGURE 13-2: Ipp vs. FREQUENCY (SST89E564RD/SSTBI9ES554RC)

132 HRHASE

AC Characteristics: (Over Operating Conditions: Load Capacitance for Port 0, ALE#, and PSEN# = 100pF;
Load Capacitance for All Other Outputs = 80pF)



TABLE 13-8: AC ELecTRICAL CHARACTERISTICS (1 OF 2)
T, =-40°C 1O +85°C, Vpp =2.7-3.6V@33MHz, 4.5-5.5V@40MHz, Vss =0

Oscillator
33MHz 40MHz Variable
Symbol Parameter Min | Max | Min | Max Min Maix Units
1 TecL Oscillator Frequency 0 40 MHz
T|_H|_|_ ALE Pulse Width 46 35 2TeeL- 15 ns
TaviL Address Valid to ALE Low 5 ns
10 ns
TLiax Address Hold After ALE Low 5 ns
10 ns
Tiuw ALE Low to Valid Instr In 56 AToLoL - 65 ( ns
55 AT oL - 45 (5W) ns
TLLpL ALE Low to PSENE Low 5 ns
10 ns
TPLPH PSENZ Pulse Width 66 B ns
ki)
TrLiy PSEN# Low to Valid Instr In 25 ns
25 ns
Texix Input Instr Hold After PSENE 0 ns
Texiz Input Instr Float After PSENEZ 25 ns
10 ns
Texay PSEN# to Address valid 22 17 TowoL - & ns
Tanv Address to Valid Instr In 72 SToLoL - @ ns
i3] STeLeL - 600 ns
TeLaz PSENZ Low to Address Float 10 10 10 ns
TRLRH RD# Pulse Width 142 6TeLoL - 40 ns
120 6TeloL -
TaLwH Write Pulse Width (WE#) 142 BToLoL - 40 e
120 6TgLoL - 2
TrLov RD# Low to Valid Data In &2 5TeLeL - 90 ns
75 5TeLeL - 500 ns
TrHDX Data Hold After RD# 0 0 0 ns
TrHDZ Data Float After RD# 26 ns
38 ns
Tiiow ALE Low to Valid Data In 152 ns
150 ns
Tavov Address to Valid Data In 183 ns
150 ns
TLowe ALE Low to RD# or WRE Low 66 | 116 3TeLoL - 25 ns
G0 a0 3Tc|_c|_ -1
Tav Address to RD# or WR# Low 46 ATeeL -7 ns
T0 ATeeL - 30 ns
Tavwx Data Valid to WRE High to Low
Transition i i 0 ns
TABLE 13-8: AC ELEcTRICAL CHARACTERISTICS (CONTINUED) (2 OF 2)
Ta=-40°C 1o +85°C, Vpp =2.7-3.6V@33MHz, 4.5-5.5V@40MHz, Vss =0
Oscillator
33MHz 40MHz Variable
Symbol Parameter Min | Max | Min | Max Max Units
TwHax Data Hold After WR# 3 ns
5 ns
TaviH Data Valid to WR# High 142 TToloL - 70 ns
125 _"TCLCL - 5 ns
ThLaz RO% Low to Address Float 4] Q Q ns
TWHLH RO to WRZ High to ALE High 5 55 TeloL + 2 ns
10 | 40 TeeL + 15 (5V) ns

T13-8.2 555




Explanation of Symbols Each timing symbol has 5 characters. The first character is always a ‘T (stands for
time). The other characters, depending on their positions, stand for the name of a signal or the logical status of that
signal. The following is a list of all the characters and what they stand for.

A Address Q: Output data

C: Clock R: RD# signal

D: Input data T. Time

H: Logic level HIGH Vo Valid

I Instruction (program memory contents) W WR# signal

L: Logic level LOW or ALE X Mo longer a valid logic level
P: PSEN# Z:. High Impedance (Float)

For example:

TayLL = Time from Address Valid to ALE Low
TiLpL = Time from ALE Low to PSEN# Low

TLHLL—#
ALE
P - o™ TPLPH
TaviL TLLRL LLIV
PSEN# N " TPLIV .
e PXAY
N e =
TLLax »
TEX[x W= -

PORT 0 AQ - A7 INSTR IN mo-a7

i Ty ————=
PORT 2 AB - A15 A - A15

BEGILL F27.2

FIGURE 13-3: ExTERNAL PROGRAM MEMORY READ CYCLE



T HLL—~
ALE

—i
PSEN# — Ty —
~—THLRH —™
T—TLLWL —
RD# r— TLLAX —m - .
- RHDZ
T L TRLAZ .| LD
— i TRHDX
PORTO __ > _ AO-A7 FROM Rl or DFL —_DATA IN AD-AT FROM PCL < INSTR IN
- TawL
PORT 2 ) P2[7:0] or AB-A15 FROM DPH AB-A15 FROM PCH

FIGURE 13-4: EXTERNAL DAaTA MEMORY READ CYCLE

TLHLL—=
ALE

5E5 ILLF28.2

PSEN#
re— T |y — =Ty L H
WR
T A
lg—T AL L—- Tuj:u‘.‘.'"l.-'-,',‘(; [l — = +T'\.'.‘|'H ()4
F TonawH —e
PORT O St AD-AT FROM R or DPL DATA OUT % A0-AT FROM PCL < INSTR IN
r—— TAVWL ———m
PORT 2 P2[7:0] or AB-A15 FROM DFH AB-A15 FROM PCH
565 |LLF29.2
FIGURE 13-5: ExTERNAL DATA MEMORY WRITE CYCLE
TABLE 13-9: ExTERNAL CLOCK DRIVE
Oscillator
12MHz 40MHz Variable

Symbol Parameter Min Max Min Max Min Max Units
1 oLl Oscillator Frequency 0 40 MHz
TeLoL 83 25 ns
Tehex High Time 875 0.35Telo 0.65TcLoL ns
TCLCX Low Time 5 O-SSTCLCL O-F‘SSTCLCL ns
TcLcH Rise Time 20 10 ns
TcHeL Fall Time 20 10 s

T13-0.2 55




0.2Vpp - 0.1

e dad

} —— Toror ———™
ToHeL 565 |LL F30.2

FIGURE 13-6: EXTERNAL CLockK DriveE WAVEFORM

TABLE 13-10: SeriaL PorT TiMING

Oscillator
12MHz 40MHz Variable
Symbol | Parameter Min | Max | Min | Max Min Max Units
T Serial Port Clock Cycle Time 1.0 0.3 12TcLeL Hs
T Cutput Data Setup to Clock Rising Edge o0 17 10TgLeL- 133 ns
TxHax Output Data Hold After Clock Rising Edge 50 2ToLeL - 117 ns
1] 2TeLeL - 50 ns
TxHDX Input Data Hold After Clock Rising Edge 0 0 0 ns
TxHDV Clock Rising Edge to Input Data Walid 700 17 10TeLeL - 133 ns
T13-10.2 565
INSTRUCTION | 0 | 1 | 2 | 3 | 4| 5 | [ | 7 | 8 |

QUTPUT DATA

WRITE TO SBUF
INPLUIT DATA

I_‘_I

CLEARRI

555 ILL F31.1

FIGURE 13-7: SniFT REGISTER MopE Timing WaVEFORMS
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VIHT
Wi
HT

YT

VLT
ERE ILL F26a.0

AC Inputs during testing are driven at Vg1 (Vpp -0.5) for Logic *1" and
VLT (0.45Y) for a Logic "0". Measurement reference points for inputs and
outputs are at VT 0.2V oo + 0.9) and VLT (0.2%0o -0.1)
Mibs: l|."H-|-- l'.l'H IGH Test
VLT MLowy Test
YIHT-VinPuT HIGH Test
"."”_T- "|"|NP-|_|T LCW Test

"~ FIGURE 13-8: AC TESTING INPUT/OUTPUT TEST
WAVEFORM

\"'rLO.l':".D +0.1W
iy, Timing Reference
LOAD Points

Viomo -0.1v

D55 ILL F26b.0

For timing purposes, a port pin is no longer flcating when a 100 mYy
change from lcad voltage occurs, and begins to float when a 100 mY
change from the loaded VioqVol level ocours. gL floy = £ 20mA.

~ FIGURE 13-0: FLOAT WAVEFORM

TOTESTER

TO DUT O—

BREILL F41.0

FIGURE 13-10: A TesTt LoaDp ExampPLE
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BOXEG4
cLock  (NC) — XTALZ
SioNaL— ™ XTAL1

Veg

.||”_‘

555 ILL F22.0
All other pins disconnected

FIGURE 13-11: Ipp TesT CONDITION,
AcTive MoDe

RST EA#
B9x564
KTALZ

(NG —
XTALT
E Ves

All other pins disconnected

GHE ILL F24.2

~ FIGURE 13-13; Ipp TEST CONDITION,
Power-DowN MobDE



RET
L |

clock  (NC) — XTAL2
sIGNAL ™| XTALT

Vas

Yoo
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Voo ——H Voo

Efg

i

All other pins disconnected

PO ¥ 1
l?

BRE ILL F23.0

~ FIGURE 13-12: Ipp TEST CONDITION,
IoLE MoDE

TABLE 13-11: EXTERNAL MoDE FLASH MEMORY PROGRAMMING/VERIFICATION PARAMETERS!

. For |AF cperations, the program execution o

am and Erase tim | scale iy
ing measurements are from the

1
2 .
4

. Each byte must be erased before programming.

13.3 A ERT Y flash A7 & 2w A2

Parameter?? Symboaol Min Max Units
Reset Setup Time Tsu 3 WS
Read-ID Command Width Tro 1 Js
PSEN# Setup Time Tes 40 Hs
Address, Command, Data Setup Time Tans ] ns
Chip-Erase Time Tce 150 ms
Block-Erase Time Tee 100 ms
Sector-Erase Time Tse 30 ms
Program Setup Time TeroG 1.2 Hs
Address, Command, Data Hold Ton 0 ns
Byte-Program Time?* Tre 50 Js
Select-Block Program Time Tese 500 ns
Re-map or Security bit Program Time Tes a0 Hs
Verify Command Delay Time Toa 50 ns
Verify High Crder Address Delay Time TaHA 50 ns
Verify Low Order Address Delay Time TaLa 50 ns
T13-11.1 555




= 50 e

RST 4

- - TES

PSEN#

ALE/PROG# W

EA#
TRD »le TRD il
P2[7:6] ,P3[7:8] 00006 G000D
P3[5:4] .P2[5:0] ,P1 0030 G03TH
FO EFH Device 1D
EEGILLFOSA
Dewice [0 = 1
FIGURE 13-14: Reap-ID
Reads chip signature and identification registers at the addressed location.
it Tsu e
RST _4 &
) r— TE84’|
PSEN ¥
TaDs
ALEIPROGH 3
TPROG ToH —™
EAx ]
P32l P }’
[ Tpse *

Pa[5:4], P2[5:0] AGH/EEH
Pa[7:6], P2[7:6] 0016

EECILL FOEA

FIGURE 13-15: SeLecT-BLock1 / SELEcT-BLock0 (For SST89E564RD/SSTBIV564RD onLY)

Enables the selection of either of the flash memory blocks prior to issuing a Byte-Verify, Block-Erase, Sector-
Erase, or Byte-Program.



RST A

PEEMN#

gig

- TES ——
4

TADS [mt-tee
¥

ALE/PROGH

EAf 24

PaLa]

1

P3[7:6], P2[V:6]

00010

FIGURE 13-16: CHiP-ERASE

Erases both flash memory blocks. Security lock is ignored and the security bits are erased too.

BEG ILL FOT 1

- Tgy
RST _ g
[—— TEs—
PSEN# ES &
TADS -t
ALE/PROGH# J I
4 TpROG |= ToH
Eas K
e Toe ol
P3[3] Ir
Pa[T:6], P2[T:6] 11010

FIGURE 13-17: BLock-ERASE FOR SST89E564RD/SST89V564RD
Erases one of the flash memory blocks, if the security lock is not activated on that flash memaory block.

£55 ILLFoad



Tay -
RST ] &
r—— Tpg—|
PSEN# n
<
TADS fot-aef
ALEPROGH { &
= TPROG —™ ToH
EA#
[ TBE -
Pa[3] s }'
P3[7 €], P2[7 5] 11010
P35 4], P2[510] ]

FIGURE 13-18: BLock-ERASE FOR SST89E554RC/SST89V554RC
Erases one of the flash memory blocks, if the security lock is not activated on that flash memory block.

55 ILL Foed

t Tsu -
RST _J I
le—— TES_"|
PSEN# o
-
Taps
ALE/PROGE &
TPROG ™+ TDH———|
EAs 2
Pa[3] " —
a TsE ™
Pa[T:E] PA7:6] 0716
Pa[s4] P2[5:0] AH
P1 AL

FIGURE 13-19: SEcTOR-ERASE
Erases the addressed sector if the security lock is not activated on that flash memory block.

555 ILL F10.1



RST

PSEME

ALEPROGH

P3[5:4], P2[5:0]

P1

=i}

PA7:6l, PATH]

Tsu >

-— TES"‘

AH

AL

DI

11100

L)L

FIGURE 13-20: BYTE-PROGRAM
Programs the addressed code byte if the byte location has been successfully erased and not yet programmed.
Byte-Program operation is only allowed when the security lock is not activated on that flash memory block.

FSENZ

ALE/PROGE

F3[7:6], P2[7:6]

Tsu -~

EECILLF11.2

T b/ 00T1h / 0101h

FIGURE 13-21: PrRoG-SB1 / PrRoG-SB2 / PROG-SB3
Programs the Security bits SB1, SB2 and SB3 respectively. Only a Chip-Erase will erase a programmed security bit.

G5B ILLF122



- Tsiy
RST 4 A
[4+— TEs Ab‘
PSEN#
5
Taps
ALE/PROGH | Ar
TPROG ToH ——*
Eag X
Pa[3] | : & y
|‘ Ps "
P3[5:4], P2[5:0] SAH T AAH
PA[T6], P2(7:6] 001k

858 ILLF121

FIGURE 13-22: ProG-SC0 / PROG-SC1
Programs the start-up configuration bit SCO/SC1. Only a Chip-Erase will erase a programmed SC0/SC1 bit.
Prog-SC1 applies to SST89ES54RC/ISSTEIVES4RC only.

| Tsu_

RET _4

PSEN# |

ALE/PROGE _ |

EA# ¥/

bt ToA ]

P3[7:6]. P2[7:6] 1100k

L AHA
PO Do J |

] T.L\L;’*.,_‘
P1 AL

P3[5:4], P2[5:0] o

555 ILL F14.2

FIGURE 13-23: BYTE-VERIFY
Reads the code byte from the addressed flash memaory location if the security lock is not activated on that flash
memory block.
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Device Speed Suffix1 Suffix2

SSTEOxEx4 - XX - X -
2§—Package Modifier

| = 40 pins
J =44 pins
Package Type
P=PDIP
N=PLCC
TQ =TQFP
Operation Temperature
C = Commercial = 0°C to +70°C
| = Industrial = -40°C to +85°C
Operating Frequency
33 = 0-33MHz
40 = 0-40MHz
Feature Set and Flash Memory Size
564RD = C52 feature set + 64(72) KByte
554RC = CH2 feature set + 32(40) KByte
MNote: Number in parenthesis includes 2K
additional flash which can be enabled.
Voltage Range
E=45-55Y
V=27-36V
Device Family

89 = C5H1 Core

14.1 (valid combinations)
Valid combinations for SST89ESG64RD

S5TE9ES64RD-40-C-PI SSTEOESE4RD-40-C-NJ
S5TE9ESE4RD-40-1-FI SSTEOESE4RD-40-1-NJ

Valid combinations for SST289V564RD
SSTROVEEARD-33-C-PI SETBOVEGARD-33-C-NJ
SSTROVEEARD-23-1-PI SETEOVEGARD-33-1-MJ

Valid combinations for SST89ES54RC
SSTROELRRARC-40-C-P| SSTEOERR4RC-40-C-NJ
SSTRYELSRARC-40-1-PI SSTE9ESRARC-40-1-M.J

Valid combinations for SST89VSE54RC
SSTEOVELR4RC-33-C-PI SSTBO9VEE4RC-33-C-NJ
SSTE9VEL4RC-23-1-PI SSTBOVES4RC-323-1-NJ

SSTEOES64RD-40-C-TQ
SSTBOES64RD-40--TCW

S5TBOVS64RD-33-C-TQ
SS5TBOVS64RD-32--TCW

SSTBOELE4RC-40-C-TQ
S5TEOES54RC-40--TQJ

SSTEOVEE4RC-33-C-TQJ
SSTEOVER4RC-33-1-TQ

Note: Valid combinations are those products in mass production or will be inmass production. ) o o
Consult your 55T sales representative to confirm availability of valid combinations and to determine availability of new combinations.

15.0 8 ]~}



Pini #1 ldentifier

ABS

Ly

Base Plane —, l

Seating Plane

015 Min.

Nots:

1= JEDEC min is . 115, SS5T min is less siringent
2. All linear dimensions are in inches {minfmax).
3. Dimensions do not include maold flash. Masimum allwable mold flash is (010 inches.
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BOTTOM VIEW

44 PLCC.MJ-ILL.T

Note: 1. Complies with JEDEC publication 95 MS-018 AC dimensions (except as noted), although some dimensions may be more stringent.
1= JECEC minis .650; S3T min is /ess stringent
2. All lingar dimensions are in inches (min/max).
2. Dimensions do not include meld flash. Maximumn allowable mold flash is .008 inches.
4. Coplanarity. 4 mils.

44-LEAD PLASTIC LEAD CHIP CARRIER (PLCC)
SST Packace CoDE: NJ

Fin 21 ldentifier 4F=|1 ARARAAAAA ﬁti_
1 123
] |
] | 20
] | o
] |
. | A
0 e BOBSC
[ |
[ |
110 123
.85
1.05
I o 3 ‘I'I T
~ EaNE
1.2 B X
max.y SO HHHHHHHHHHH Y ! 1.00 ref
et 444qfpTQHLL G
MNote: 1. Complies with JEDEC publication 95 M3-026 ACE dimensions, although somea dimensions may be mora stringant.

2. Al linear dimensions ara in millimeters (min/max).
3. Coplanarity: 0.1 (£0,05) mm.
4. Package body dimensions do notinclude mold flash. Maximum allowable mold fash is .25mm.

44-LEAD THIN QUAD FLAT Pack (TQFP)
SST PackAcE CoDE: TQJ
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