VU7 BTl 28 W541L20X

éﬁf\vinbond

Electronics Corp.

1. W541L20X 5 5 HLA4B

EE B EAICHI ThRE ., W541L20XFIW741L20X 2 (. W5HA1L20X 0 Th ke MCHE. Wtk AElr)
DUl EaSA —ANTUALALU. A B E R 88 — N dias. — IR O AU
FI/O I (AL =AM v H K SILED I o 1) & J A B WiE AT )\ 2 ek . W541L20XE P
A L TAERIE, RIHOLDK:R,. STOPHKI=R, iXkfnl LAIEIhFEIES i/ .

WSAL20XAE WG 1+ TS as . DUELPEH] e, B HISE " i

2. FEEH

o TAEHE: 1.2V %] 1.8V
« Il it code optionn] DL f 4k BURCH 3% HL 4%
— i 91 R e TS U A L RE IR B (32.768KHZ)
—RC¥& ¥ s i1 B TAEAR AT iK1 MHz
« W LA L code optionik £ E i 4l (400KHZE|1MHZ) BRI &1 (32.768KHZ)
o« Ptk
— 2048 x 1647 [T 17k 25Flash (175 2K x 4 {7 & [X)
— 128 x AN [ EHE A7 i we RAM(EL 5 16 TAE % 7 4%)
o 21 BNt

G PN R AN 1164
- AT N O AN /AN (LR RIEE R R RE 71, T HISRIKSILED)
- MF P H B 14N (MFP)

o 4
- HOLD#E: [ B AGHBh I aedt, JLAR M5 1 LA
- STOP#AI: BT #i o #0451k TAE, A48 BRI IR R
o LA A
- BN W (R0, A1, SERER0. EREE. AATI/O)
— PEANSME BT ( RCH CURTINT )
« MFP it
— MFP ¥4 H ity AT LI S 5 326 455 3 A 4 sl o A%
— MTPF% H AT 1T H 58 I 25311 8
o AL S B
o PAS)\ALIR 1) g T EE s

R H - 2003 7 118 H
-1- JRAAL



W5411.20X
& Winbond

- EMER0: DI RRIN B nl e ¥ (Fosc/4 5% Fosc/1024)
- ENEH: OE B EREIIRE: R AT ORI A N PR (Foscall Fosc/64)2 — st
PRRC.O LI N BEATs FhIMPP AR o A
o NET18M14-BL KA T4
« FEMHESHEN18 K
. 8 UK
o AU RE ) HR AT
« 1pS FEA NI MHz T AEH)
o B3 18JH. 2004, 28JI\IPDIPFI20/. 28/ 1 SOPE ¢

3. FRILAXH

BATTI, ARSI EE: VR, RS, LCDAniRat. LCDIFELasa5ior: da el Ag
TR P AILCD; VG R 3 Al DA SOACRE Py 4 A4 O] ) SR 2 P e 221, OBJ ST
W7, FAHRBEICE. ket HiFlashifiits)1: Winbond ICEJE T REEAT AN UERE P K ek
ANE TOIE b, T UH e objfE P Nl T EPROMIFTE J v, 3 RE - R AEREBOR ARG — 2D BIE
KBS AR DL



W5411.20X
& Winbond

4. W541L20XHI R G4
41 FHEHE

RAM
(128%4) ¢ |

ROM
(2048%16) — rBO F) 3
(AR 2K*4)
+1(+2
[ [&
+ el G
L » REOt03
itk (840 (REO/DOUT,
RE1/CLKO,
RE2/DIN,
RE3/CLKI)

o SEI 2R j Joc v il rE I
o T (80 o »| LHEH v
T i)
A4 {
«—— VDD
BRI JM50 ves
@ fit) P <—| Il | —
Uit — —
T | RES
XIN1 XOUT1

R H - 2003 7 118 H
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WS541L20X

@Vinbond
Electronics Corp.
42 EHHE
W741C202/C205
u
RA2 |1 28] RA1
RA3 |2 27— RAO
INT 3 261 XIN
W741C201 RES [ |4 25 XouTt
Vss 15 24— vop
RA2 | 1 18 [ RA1 REO | 6 23—/ 1 RD3
RA3 [ |2 17— RAO RE1 |7 227 RD2
INT |3 167 XIN RE2 |8 2111 RD1
RES | 4 15— xout RE3 |9 20— RDO
Ves |5 1417 vpp RBO | 10 19—/ Rc3
RBO |6 13— Rc3 RB1 | 11 18— RC2
RB1T [ |7 12/ Rre2 RB2 [ | 12 17— Rct
RB2 | 8 M [— Rct RB3 | 13 167 RCO
RB3 [ |9 10— Rco NC ] 14 15— MFP
18-PDIP(300 mil) 28 SKINNY(300 mil), 28 SOP
W741C203 W741C204
RA2 |1 20 1 RA1 RA2 |1 ~ 201 RA1
RA3 ]2 191 RAO RA3 [ |2 19917 RAO
INT |3 18— XIN INT |3 18— XIN
RES [ | 4 171 XOuT RES | 4 171 xouT
Vss 15 1611 Vop Vss |5 161 Vop
Vss | 6 151 Voo Vss |6 157 Vop
RBO |7 147 RC3 RBO |7 14— RC3
RB1 |8 131 RC2 RB1 |8 131 RC2
RB2 19 121 RC1 RB2 |9 121 RC1
RB3 1 10 11— RCO RB3 | 10 111 RCO
20-PDIP(300 mil) 20 SOP




W5411.20X
& Winbond

4.3 E VA E

T W BN £ H
XIN AN | RGN
HHcode option il 2 2 2 it 4 5 P A B FH ke = AE R ge o
XOuT | RGO, N E20PFIHLZ
tiicode option ¥ HilKg HLIEFE B SR s B BHAS ISR 2B RS #i
RAO-RA3 NI | AN

fign N T B b PSS AR AR (PMD 53
PR LR T LABKBILED

RB0O-RB3 NI | AN

fign N R R FUSER A AR A2 (PM2) 553
PR LR T LABKBILED

RC0-RC3 BN | 4 LR

i NP R e R A 2. (PM4) 4240
BEANME AR B A AL T T DI fE

RDO-RD3 WA |4 SEEAA,
g N A oty B 25 A7 482 (PM5) #5546l
REO/DOUT, BN | RT#rH aka: 08 Hui .
RE1/CLKO, FRAEHE HIR T LABKF)LED .
RE2/DIN,
RE3/CLKI

k| .

MFP G HH R AR s P, B T MR 5 D 5 2 1 AR B e
RES BN | REEAIM, AR FSME BB, (KRR, BRI A
iNT BN | AMERTRWTE, RSN BRI, RAERE, B A
VDD N | ERHIERIER (+).

Vss BN | EREIEI AR ().

5. IhEeviEA
51 EFiHE3(PC)

FEFP U as 1A — 3l By (PCOAEPC10) 5 "&by [H522048*16, W LAY; 1) fr 7 fr AROM
N AR MEPATEEEAR S W TREP . BEANTh WIS REFP IR (L FR 2 I, X L8R4

R H - 2003 7 118 H
-5- JRAAL



W5411L.20X
@ Winbond
FH N HhE A B R R s . BN R

Tt H M ik op i Ik 2%

Yk 000H -

INT 0 (4}47i#20) 004H 1st
INT 1 (GE I #20) 008H 2nd
INT 2 (RCIT) 00CH 3rd
INT 3 (5hH11H7) 014H 4th
INT 4 (g N 018H 5th
INT 5 (& 1) 01CH 6th
INT 6 () 2%1) 020H 7th
IMP 454 XXXH -

WH &7 XXXH -

5.2 Htk % 7785 (STACK)

HERR AR I LT x84 (SEREJa D PAT TR ah Wi, Reye o2 (PO) BB AR I TR
Feolrh WA T e B, A RATRINGE S, DICREHG T ) 4 28 HH BURE P oA (PO) by 4 I ARRTTEH K A
OR8N, LN, BHE B8R,

5.3 BEFHFME2R (Flash EEPROM)

ROMM T A2t R AR AL A 2y K 5t ROMIKI R TRI3/4354> (000%5FF) WAtk 400, JSIriH1/4
(600 T7FF 1) 2048x447) W] LIAFitFR A0 ek 2R, A EWERKCR HIUAL, Brbln] &
JUEHNEIA2048/; TABLAITABHM AN A7 /748 1] IAZfif 2 iyt hh, MOV TABH, RAIMOV
TABL, R4, HATMOVC RJG, mTABH, TABLFIACCHE IEr iz bk, I HBL i &l
EFIHHERAM, PEAZ TR ER, FBITAMEa Mg 1R,



@ Winbond
Electronics Corp.

WS541L20X

T

000H

Huhl:
2048

600H

TABH

TABL

[-Ix IxTx

x]x[x]x

ACC
x[xly Iy |

e R

—

lol1 T Ix] X[ X % ¥ x[ X

M

TFFH

2048 x 16{

ROM Huhl: = 600H + fhifsEt/4

P swrmmrnz am

TSI LA TR AR, ] LU e A

5.4 FEfFHES (RAM)

5.41 4

K 1. R LA s A A

AR A ds (RAMD) HI TAEf it , a0 128x4 46, Bl A7 4 vl U E#E S 0k, wT RAT) 35
bk, Hgii 2R . BARAEERR 16Ntk (005 0FH) J TAEZAEAS: A A = () k3 H Ak
IR, AHANBEMEAT LB B Ik RAE s A A 0 LA A SRS 5T (PAGE) A3 A7 IR RBFAE T

IS4

R H - 2003 7 118 H
JRAAL



WS541L20X

@ Winbond
Electronics Corp.
la—  afr  —m
00
OF I ﬁ' |h FE 1’-!:'!:'
H
il
128
TF
H
128 x 44

Bl 2.8 A4 45 4
5.4.2 T %745 (PAGE)
UL 4 T A HE R PR, A LR
3 2 1 0
PAGE [ R\W [ RW | RIW | RIW

E: RIW RIR TS

PAGE.3{# /1

PAGE.2, PAGE.1, PAGE.O [aJ% -k ik fr -
000 = 7 0 (OOH-OFH) 001 = 7 1 (10H-1FH)
010 = T 2 (20H-2FH) 011 = 7 3 (30H-3FH)
100 = 7 4 (40H-4FH) 101 = 7 5 (50H-5FH)
110 = 7 6 (60H-6FH) 111 = T 7 (TOH-7FH)

5.5 &/N2$(ACC)

2Inds (ACCYMAfL T Ar-ds, T EAFALURISHZ AL, fEArftids . VO . Z3 A7k di 7] i) B2 1% (1 4
P o

5.6 HAREHEHTT (ALV)

AT SE ST AR IS5, ALUEAT AR DR
. W4 ANL, XRL, ORL



W5411.20X
& Winbond

. PEIEAE R4 JBO, JB1, JB2, JB3, JNZ, JZ, JC, JNC, DSKZ, DSKNZ, SKB0, SKB1, SKB2, SKB3
- BAr#AETE4: SHRC, RRC, SHLC, RLC

- —HEINAREE4:ADC, SBC, ADD, SUB, ADU, DEC, INC

PLEAEESR 2 58 E, CRMIZFIPIRASAEME T N E % A4, $UTMOV R, CFriHHCF, MOV CF, R
PLA#CF .

5.7 Mo R AL

W541L20X 1] LLAME i Ik BERCHiR % FL i, (H 200 5 405 % % (option code) TE — 425 i H fh Pzt il
I, XINTRIXOUTA 75 5 i A4 nle bl e D8 U 2 AHIDCH: , W SR 75 ZERS AR N, I8 A T AEXINAIVSS A #5—
ANVCECHL 2, AR (option code) HAEMRATI 21 (N F-32KHZ) 3 WHRCHRE K, XINFIXOUT.Z
)i — AN BH, HBHAE7E20KF1.6 MQZIA], ZRGe ISy 4y S 32KHZ B 1MHz,  {H 7 AL I i
R AR T 5 PR SR TR E 8 MLES A AN RGN B, R RGN By

1MHZI UIHLES A3 A 4us .
— T XINT
sk o %Sﬂ%
32 KHz XOUT1

K13, fiei as L E

5.8 434a%0

S IER 0N 1A, 3k ) Brr ey, WA, 4R, REH)E, S0 RE%
P (Fosc) #BHE BN i I, 3 Sas0rsif4nE N1 (EVF.0=1) , Wik Aids0rh b foirbr i
741 (EF.0=1) , #PATH K B HHOLD ;e irbrE 1 (HEF.0=1) , N9 IEHOLDARAS: $h4T
CLR DIVRO DL HE B 43 4201 J5 TU By 5 Foschli R /&£32768HZ, EVF.O#¥% i 1% B k1) i 1] i) g 2
500ms.

59 &1 (WDT)

F e 28 (WDT) Az bt s, HTERE T IS S e R ey, (RUFFEF I IE 1817 . WDT
A Y 16 % (option code 11, WDTIFEA TAE; #5WDTki, RECKHEN: HIAEAIN, WDTHRHA
INF 4 ok Fosc/1024; $147SET PMF, #08H (2{CLR PMF, #08H) , n£WDT )% A Ik 4h4) ¥
Fosc/16384 (ikFosc/1024) ; $fTCLR WDT, mlWDTIHHNERNL; 1IEEEAEN, NHRTFEWDT
i tH AT, e EWDTRAL; WDTH i R W B s, SRR, REEnEih32KHZ, H.
WDTH 84 Ay Fosc/163481, WDT i H 1 4500ms; WDTAH IR N O], K445 1-WDTH
ThRE, - AeSORIE | 140 N 2 i g A an 4o

R H - 2003 7 118 H
-9- JRAAL



WS541L20X

@ Winbond
Electronics Corp.
TR0 EVE. 0 HEF. 0
Fose y g1 a2 | |9 @10Q11Q12 Q13q14 S o " MRERHOLDEEA (HCF. 0)
RIRIRIR (SN AN T o
F T SFEROTRIST (INTO)
1. 8Bfr
2. CLR EVF, #01H
3. CLR DIVRO
Fosc/16384 _ PMF. 3 WDt -
W5 T N N
oo Qwl | Qw2 | Qw3 | Qw4 ————————» RZ A
;O/O R R R R ?ﬁ§1‘
Fosc/1024
1. 821
LI 2. CLR WDT
(e /21D

1453 SRS FIE ) 50 58 IR 245 (1 2 44
5.9.1%#k5 % Parameter Flag (PMF)

PMF 2y —ANDUA7 —1HEH %5 /748 (PMF.0 to PMF.3).; PMF SET PMF, #l1 {CLR PMF, # $54¥i,
P SR

PMF [ w | = | = | -

W R S AN 3

PMF 0, PMF 1, PMF 2 {8

PMF3 =0 FHIH& a8 Fosc/1024.
=1 B E NSRS Fosc/16384

5.10 20 Timer0 (TMO)

FERTER0 (TMO)&—/Nnf gwFe8 A — Bkl ) R b 4ids; $ATMOV TMOL (TMOH) , R 54 nl K e 4k
ATMO, ZIEAHATE, WTMO ¥is 1k R 8 TMO 1E R Rib4k), MRO.3FE & 40, HTMOK %
E: AMRO.ZEEE M1, WEAHbREM O (EVF.1) , TMOHGTHEG WUAFFHIN, 52 N 28045 1
T IF HA AR S S EVF.A=1); WS 220 R W R FbRaE N (IEFA=1)1, AT R 258 H
Fibr& b1 (HEF.1=1) N (FHOLDARAS: % B MRO.0 4184 MRO.OF & o0, 0] LUK & I 250 4y

- 10 -




W5411.20X
& Winbond

ANCE N Fosc/10245Foscd, eI 2% V1461 & A Foscl4: € I 201 £5 A W57 .
A5 52 IN 23 O1K I N\ 4 Fosc/4 :

A3 5E B 20 (Rl = (FUEE+1) x 4 x 1/Fosc
A 7€ N 4R 0 I By Ay Fosc/1024:

A3 I 250 Al f = (TE{E+1) x 1024 x 1/Fosc

PREE: 52 I 20T & AR (1)1 HEH B
Fosc: %hEhfRm=R

L 547

2. CLR EVF, #02H

3. MRO.3 H# 0

4. MOV TMOL, R or MOV TMOH, R

U

MRO.0  |ZEiL
FOSC/IOf:j/»—o\% st Fita oS (| | oo b BRI (607D
Fosc/ (Timer 0) R q EVE. LO/ . u
TIIF#E 0 ik (INT1)
foir
1. MRO.3 & 1
2. MOV TMO, #I L 547
2. CLR EVF, #02H
3 MRO. 3% 1
MOV TMOH, R MOV TMOL, R 4. MOV TMO, #I

MOV TMO, #I

5. M4 1
5.10.1#% X & £ 230 Mode Register0(MRO0)
B A7 A0 40 — BRI % 7728 (MRO.0EMRO0.3) . MROJ Tl 40, o7 Lk
3 2 1 0
MRO [ W | - | - [ w

W W SRR A A AT

MRO 0 =0 GEN#R0MHA EREANA Fosc/4.

=1 EWRER0M N EREALE N Fosc/1024.

MRO 1, MRO 2 RE

R H - 2003 7 118 H
-11- JRAAL



W5411.20X
& Winbond

MRO 3 =0 ERZEEILR T
=1 EMEEIT AR L

511 EH521 timer1(TM1)

FERFERT (TMA)h ml e e84 — 1Bl ) T vh 5y S5 M W6 T o I 2 1 ) A S A MR S BIOR A e A
HrH BIMFPR . 2 I 2315 A BT U BL R =AM —A4>: Fosc/64, Fosc, miRC.0% A HIZRTS 1
AR b, R 5 A A A A (MR B R ORIAL A 58 1 o WIEA ST AL IR, 5 I 281 4 N IR b
Fosc; # JE £ AN I S 4 2 a2 i 281 R B B, REANRC.OF T BEA Al € I 28 1 (k15 AT MOV
TM1L, REKMOV TM1H, Rfg4, BRI MEIEN B ERZE 4 RN, FETMU A7 (RR
MR1.3FEE H0) ; HXEMRIKIZEIS (MR1.3=1) , HIEIEREMIMHNBEHZATMY, ERE1ITE
R v, HRE FARENT (EVF.7=0) o FHAETFRTIHATMOV TM1, #1458 W AF 58 L R 815
EVF.7847; MR1.3EM H0; HAIERLEZEmIE: TMUERIHE; MR1.3%1; TMAFF&E R Rk . &
I 2RBCN FRRS, it (EVE.7=1) 5 H A3 %5 e f 8 R8N g2 vhds, e 281 0T as 1 itk
B B, FHAW ARG N CEF.7=1) , ¥/, 5B HHOLD ft ¥ br & 7 % B 1
(HEF.7=1) , Z1EHOLDIRZS . MRA.247 45 il i I 4% 1 R R 8 M 126 BIMFPHr H I, MRA.3A7 458 il
FIF 285 40 57 1 b B AT S

SE I 31 (R IR iy N FTIN

A N 1 B= (CFUE{E+1) /FT

MFP#i T 5 (R =F T+ (FE{E+1) =2 (HZ)
TOUEAE o o 38 P A 31
Fosc: Wiz

MOV TM1, #I
MOV TMIH, R J| MOV TMIL, R
8
1. i HE S S
2. 4 4 R Q——» EVE. 7
N Ty o 1. 5Ar
N 4l H sh 2438 22 v 28 Y T INT 7
(3%t RC.0) 8fir 3. CLR EVF, #80H
——— =0 4. MRL.3 B 1
L L 1 5. MOV TMI, #I
Fosc/64—»(O + : : {37: 84&@?7";&%& L9 |
ﬁ—f IO (Timer 1) g [ O
& A gy . O =P
Fosc 4*0 N s ik MRlEgﬁLﬁ 1 —T - A : / Ut
MR1.0 —— : —) i MRL. 2
MOV TM1, #I :
22
1. MRL.3 = 0 MFP {55

K6 &1 45

_12-



€

flhn: FTh32768HZ MR 4l TM1 I FUE A8, MFPRR f tH — A — & M 5, 1245 5 KR

Vinbond

Electronics Corp.

64HZ%16384HZ. iR 5TMATRE L 2 (8] (% 2 U1 K £ Fw.

WS541L20X

m Z2 O =

3rd octave 4th octave 5th octave

Tone TM1 preset value Tone TM1 preset value Tone TM1 preset value

frequency | & MFP frequency | frequency | & MFP frequency | frequency | & MFP frequency
C 130.81 7CH | 131.07 | 261.63 3EH | 260.06 | 523.25 1EH | 528.51
C#| 13859 75H | 138.84 | 277.18 3AH | 277.69 | 554.37 1CH | 564.96
D 146.83 6FH | 146.28 | 293.66 37H | 29257 | 587.33 1BH | 585.14
D#| 15556 68H | 156.03 | 311.13 34H | 309.13 | 622.25 19H | 630.15
E 164.81 62H | 165.49 | 32063 31H | 327.68 | 659.26 18H | 655.36
F 174.61 5DH | 174.30 | 349.23 2EH | 372.36 | 698.46 16H | 712.34
F#| 185.00 58H | 184.09 | 369.99 2BH | 390.09 | 739.99 15H | 744.72
G 196.00 53H | 195.04 | 392.00 20H | 420.10 | 783.99 14H | 780.19
G#| 207.65 4EH | 207.39 | 415.30 26H | 443.81 830.61 13H | 819.20
A 220.00 49H | 221.40 | 440.00 24H | 442.81 880.00 12H | 862.84
A#| 23308 45H | 234.05 | 466.16 22H | 468.11 932.23 11H | 910.22
B 246.94 41H | 24824 | 493.88 20H | 496.48 | 987.77 10H | 963.76

e PR A4 (440 Hz).
5111 R F %% 1 Mode Register1(MR1)
MR1JE447 — 3t H 27 2% (MR1.02MR1.3) . MR T#HIE N 281, e X

3

2

1

0

MR1

W

W

W

W

VW R AT AN i
SE I &1 (0 N B AR Jy Fosc
SE I & 11K A B AR yFosc/64

MR1

MR1

MR1

MR1

0=0
=1
1=0
=1
2=0
=1
3=0
=1

SE IR 28 1 FR) A B AS A YA N P I e

SE N 48100 N BRI N RC.O% A B A1 B IR b

MFP & A= 45 115 28 3 T2 MF P A I
S8 I AR5 S AR S M P Hi I

el N R T G
PENEE PIR I CT Y

_ 13-

e
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W5411.20X
& Winbond
512 AN/ HRA, RB

RALIARAO ¥ RA3M, RBIEf RB.0 #| RB.3J. fEMIEAEAIN, A/ D RAFIRB H 4k T
AR RATFIRBIAE N I, HPMOZF /7 #5iE P CMOSEkNMOSH i (open drain)iir A s
RA/RBINMOSHir tH KRy, ARefliLey?, T gk &), S~ 4RBR. PMIFIPM2
AT WE RAD ELRB 1) #AN  fr A /B, MOVA R, RAZ{MOVA R, RBT54 5¢ it A\ 1)
fg; MOV RA, REiMOV RB, RsgmkiHiIhat. HEMS gt MET,

SN/ RA (RB)

VDD
(o PMO. 0 (or PMO.1) {>O
O
Ay
Kot ZEnps —T 5 10 W
e ke RA. n (RB. n)
MOV RA, R PML.n
(or MOV RB, R) (or PM2.n)
a4 |
flifie ‘d MOVA R, RA
Y e (or MOVA R, RB)

4

7. AN H T ) 44
5.13 4 OB 0 758 (PMO)

yig RO B A48 A, 3 2 A7 2% (PM0.0 to PMO0.3). PMO #esE fr N8 i D ik e, tHMOV
PMO, #1454450], e .

3 2 1 0

PMO - - w w

P W 2R HUAT S AR AT
PMO 0 =0  RANCMOS #iHi
1 RA INMOS JFikti 4t (open drain)
PMO 1 =0 RBHCMOS % i ;
=1 RB EINMOS JT- ¥ b i H1
PMO. 2 . PMO.3 {44

5.14 ¥ DR FHER1 (PM1)

- 14-



W5411.20X
& Winbond

uir A0 24728 Ay 3k 2 A7 4s (PM1.0 2] PM1.3). PM1EHIRA L Fdi A A4 A, HIMOV
PM1, #1546, e Xk
3 2 1 0

PM1 w w w w

VW o LU S R T
PM1 0=0 RA.O fENHH
=1  RAO fEANHAH
PM1 1= RA.1 A A%t
RA1 1A% N
RA.2 1E N %
RA.2 1A% N
RA.3 1E N %t
RA.3 1E RN

PM1

PM1 3

N
1
A O Ao O a4 O

WIHEAIR, RAFCHHARL (PM1=1111B).
5.15 iy DX F 7352 (PM2)

s RS R 275 77 0% 467 —HEHI %4748 (PM2.0 3] PM2.3). PM2yt & RB I iy f AN/ A X, MOV
PM2, #1548, e Xk

3 2 1 0

PM2 w w w w

T WERR HL) 5 AR AT,
PM2 0=0 RB.O 1EXfiH i
= RB.O 1 4% A
PM2 1=0 RB.fE L
= RB.1/E 4y fn A
PM2 2=0 RB.2fF Lt
= RB.21E i A
PM2 3=0 RB.3f bt
= RB.31Ey far A
WIEE AL, RB HAE A AR (PM2 = 1111B).

R H - 2003 7 118 H
-15- JRAAL



W5411.20X
& Winbond

5.16 g DR FHFAE3 (PM3)

Uit R 32 A7 2 Ay —dE 2747 % (PM3.0 %] PM3.3). PM3yk i RE 4 A B A R 4T 1/0
I 2, WE8x. MOV PM3, #1458 484], A LR

3 2 1 0
PM3 w - w -

Y WR HT 5 AR AT,

PM3 0 TR

PM3 1=0 REH{ENNHHATHHHRT
=1 REME AT

PM3 2 TR

PM3 3=0 17 Tx [F#Z KFosc/2
=1 AT Tx [WE* N Fosc/256

Internal parallel port RT

———

MUX. [ Port RE

Fosc/256 —1O )
{)/O Serial I/0 port -
Fosc/2 —

PM3.3 PM3.1

8. PM3 #EiflE

5.17 g DR FF284 (PM4)

Ui B R4 25 A7 28 ahr —3ERI 25 /7 2% (PM4.0 3 PM4.3). PM4yk & RC I K N ik =, MOV
PM4, #1546, e XanF:

3 2 1 0

PM4 w w w w

Y WR T 5 AT,

PM4 0=0 RC.0 1F A%t
=1 RC.0 TEMHNH

PM4 1=0 RC.AfE Ay i
=1 RCAEANHNM

- 16 -



WS541L20X

€ Vinbond

PM4 2=0 RC.2{F A%t i
= RC.21E A A\

PM4 3=0 RC.3fF A%t
= RC.31E A% A

WIHEE AL, RC HHE AR (PM4 = 1111B).

5.18 ¥ O F 7285 (PM5)

i R 575 228 hahr — 3k F/E 2 (PM5.0 3| PM5.3). PM5yk & RC I [ A /f ik =, MOV
PM5, #1548, e X F:

3 2 1 0

PM4 w w w w

T WR H) 5 AR AT,
PM5 0=0 RD.O ¢ X%iH
= RD.O 1f 4% A
PM5 1=0 RD.1{E A%
= RD. A5 A
PM5 2=0 RD.2{F %t i
= RD.21% 4 f A JH
PM5 3=0 RD.3fF A%t
= RD.31F A% A
WIS AL, RD HHE AR (PM5 = 1111B).

5.19 HAHORC, RD

RCITARC.02|RC.3J#l; RDHFRD.0Z|RD.3. fEHE ¥4Iy, RCH. RDA¥HHIARI A, RC
1. RDI#H HCMOSE M (i A5 . RCII. RD (R 4 N A5 =X il 27 17 25 PM4A R PM5 3t B
MOVA R, RC & MOVA R, RD 548 {THiA#:4F: MOV RC, R or MOV RD, R 54 #T i 1.
WERCHPAMHNALIPEF, HEF, FIIEF, RCi& & AL b H{E 5 A8 #0K AR H HOLD AR A Bl ph AT v 1B
TR . i FPRAFT A0 (PSRO) i XRCIHFPIRA; PSROWLALIFEAMOVA R, PSROUEH, Fl
CLR PSRO¥EA1E I, 1H41Z M EOMTE A K. fEHOLDRER Frh v o, i 57 RC I3 i e B
AR 2 ATRCHIH RN %5 REURSME — 3, XFE LRl BIE S . JRCEW S 2 b ki{H

R H - 2003 7 118 H
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Electronics Corp.

WS541L20X

Fha, MMNEE Y (EVF.2) Bk A7, (BPSROANSE AR AEHATCLR PSRO or MOV PEF #l 7
L EAL. HAh, EILIEAMOV SEF, #l W E iR ERCI LI BEAT AT LME RSB HSTOPH A,

RD FUA IR A 1 > HAR i i ATHOLD A A AR Hi o

BB PEF. 0
A {5—g1_psro.0
’ W .
[
( HEF. 2
PEF. 1 EVE.2 ¢ o
1 PSRO. 1 =T~ D Q -0 HCF. 2
D
panrerei % K
ez R
L,
INT 2
PEF. 2 1
PSRO. 2
D Q
i acE
. o ze 7@7“1% CLR EVF, £I
1 =X
PEF. 3
o 15 JL_PSRO. 3
=6l ck
] ;\:_‘ : R
o<}
=X
444<::::EEEEE£EEM0V PEF, #
SEF. 0 . .
; R CLR  PSRO
R ‘
i “
SEF. 1
NG ' O*
RIS i
SEF. 2 @—' WFIRHOLD T {54
SEF. 3
TR %
2 i

5.20 ¥ O SLVFAR RS

Kl 9. #ARCHIKI45 1)

g 1 e VFbR & o DU — BEHI %7 A7 4% (PEF.0 3] PEF.3).; RCH iR HHOLDEL s AT Wiy, 75 5%
BLEPEF, MOV PEG, #1§i54 5¢ M PEFRIBEE, A0 (Ul k-

PEF

T W IR HUa 5 A 32

% (PEF)
3 2 1 0
w il w | w | w

- 18-
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@Vinbond
Electronics Corp.
PEF 0=1 ARVFRC.OME T AR H HOLDA A B A W7 i1 P A T
=0 %% ERC.OMIME 5 528 7 3B H HOLDA: 2 5 b K I A T
PEF 1=1 AHFRCANKIE S SR H HOLDAR = 5 - W (1 #u AT
=0 2% FRC.1IME 5 228 45 B H HOL DA 28 5k b Wb i A T
PEF 2=1 fHFRC.2MM15 5 iR H HOLDAR = 5 H W (1 HuAT
=0 %% -RC.2M\)f5 5 228 45 B H HOL DA 28 5k Wb i A T
PEF 3 =1 fuVFRC.3MMMF 5 528 45 hiliE HH HOLDA: = i H W (1 A T
=0 2% FRC.3MMF 5 528 ¥ HiliE H HOLDA: 2 e Hh Wb (i A T

5.21 4 RS FHFSE (PSRO)

it DR & 5 A7 20 b 440 3k % 47 (PSR0.0 ¥ PSR0.3); PSRO #LLLIfR4AMOVA R, PSROi
i, FICLR PSROEA15RR, e XunTF:

3 2 1

PSRO R R R R

i RER I
PSRO 0=1 RC.Of5 5 %
PSRO 1=1 RC. 115 5 44
PSRO 2=1 RC.215 5 %%
PSRO 3=1 RC.3f5 54

5.22 i ORE

HrH DORE nl DAY FHAE NS AT M HHRT O, ] DA HE R AT N e 1, W 8oR . MPM3.1=1#],
RE# HAENFBIFATHIERT ;. $UUTMOV RE, R¥54, RAMY s S #0E IRE D4 BIRT s Sbi
RE [ A] LR AL (8 K E fL v L IK B LED . 24 PM3.1=01, RE#: FHAE AT AN/ HRTH; RE.0%
RE.37> 54% FH/EDOUT. CLKO. DIN. CLKI; JtiDIN HIC &y Es By B, BAT1/10 DhhE

SOP R Fl1 SIP R 84 #4E; XM MRRWT:

(N PATSIP R 825, B 58 R ATH NG a5 vh I A 4 E sl 34 B ACCHIRAM, - HAt S R A 25 47
B0 AL E " (BUSYI = 1), RJ5 tHCLKI IR HI8 ANINh, ZEiZINHpf b T DINGE b ) K bl
WA BTGP, FERIES MY )5, BUSYIHUE N"0"HAEEVF.58 8"" ; XN WIHIEF.5 =
1, BHATHN TR WRE ;. WSRHEF.5 =1, holdRASK 450, 7 o] LUK I (BUSYI) CUff 5E S 15 42 o
FURNSERE . W SRAE i N AT S S E I TR T SIP REE A ik 2k . 17 B a9,

R H - 2003 7 118 H
-19- JRAAL
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Electronics Corp.

WS541L20X

™ ||
[ ]

T2

-

T3

[ ]

T4 |
Ins.

CLKI

[ ]

(RE3)

Data latch

[1

BUSYI ‘
(PSR2.1)

EVF5 +

DIN
(RE2)

W 1. CLKI LRI Bl A BN B BB 143%  Foscl/2.

2. N ERBERBUAE T A "IN, SIB i ke BIRAMAIACC.

- AT E(SIP R)

(2) $ITSOP R $54J5, il vl ) sh 175 H 2P 23 (SOB)H,  JH4ttify IR A& A A7 25210 58 3407
BN (BUSYO = 1). #RJ5 CLKORIE I8N B, 78 I 4 1) R B4 #F SOB HR (1) $i i 4 2326 HH
o fERZESH BN, BUSYO#: HE ¥ 4"0" JFIEVF.6% I"" o Bi, WiiRIEF.64; % &
(IEF.6 = 1), HSPATHMNI BRI WHRHEF.6 #{ 1 E (HEF.6 = 1), hold{RA 4k 4

] DUE A IIPSR2.3 (BUSYO) 1] LAWY Ef 1 Ak Bl & 15 58 e WIHRAE A ik VAT 56 SE i
FRRPATSOP RIGAHHH E 2Kk . WP KKl 10,

-20-



WS541L20X

€ Vinbond
T[] [ | [ [ [ B
e 1L [l Tl Tl 1L T}
s 1L Tl Tl Tl Tl I
T4 I Jr rr T
Ins. SOP. R
cLio PrzriEpersrerrer
Data latch l
BL(JPSs:g) — ‘ ‘ ‘ \—
EVF6 | | : | T
bour XX XXX

1. CLKOM Iy i g Py 38 Bh e A%k Fosc/2.
2. HNESIEIR BS54 "1 RAMAIACCH 5 #2552 FSOB.

P10, o B NP I (SOP R)

10 R RER R AT 4 N B 27 A7 2% (i nibble fR A7 B 4k 20 Bt 45ACC,  winibble 2 Bt 48R S IR
AT A2 (PSR2) fHEBUSYIFIBUSYO W] BAgE i tH a5 B, 542 HMOVA R, PSR2. CLR PSR2.

5.23 i RAF 7252 (PSR2)

it TR & 5 A7 w0 b 40 3k % 7 (PSR2.0 ] PSR2.3); PSR2 mLILIFRAMOVA R, PSR2i#
i, FICLR PSR2454i5k%, A XU :

3 2 1 0
PSRo | R | — R -

VE: R

PSR2 0=1 (N

PSR2 1=11(BUSYl)  H A ArELL

PSR2 2=1 (N

PSR2 3=1(BUSYO) RV T AR AT
5.24 MFP %yt (MFP)

MFP# H BT DL 5 28 0 I B sl s s B4 B il B U35 A7 481 (MR v . MR1IEE R
KGR . MR1IZE207 HOI, MFPHiHH e LLE A . 4096HZ. 2048HZIKHFE— AN hakik, fEayk I

R H - 2003 7 118 H
-21- JRAAL
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& Winbond

Wi128HZ, 64HZ, 8HZ, 4HZ, 1HZ X RZMN B 432, 768KZH) HIfEE —MIENE 5. MOV
MFP, #1484 2 PA AT B e 7547 2 MFPTRI8A At 156 B 1) 75 SCRIMEF P4 H BRI IH 4n
(Fosc = 32.768 KHz)

R7 R R R R R R FUNCTION
R6 5 4 3 2 1 0

o

R K

128 Hz

64 Hz

8 Hz

4 Hz

2 Hz

1Hz

o|o|lo|o|lo|o| -~

mKF

128 Hz

64 Hz

8 Hz

4 Hz

2 Hz

1Hz

2048 Hz

2048 Hz* 128 Hz

2048 Hz * 64 Hz

2048 Hz* 8 Hz

2048 Hz* 4 Hz

2048 Hz* 2 Hz

2048 Hz* 1 Hz

4096 Hz

4096 Hz * 128 Hz

4096 Hz * 64 Hz

4096 Hz* 8 Hz

4096 Hz * 4 Hz

4096 Hz * 2 Hz

~|lO|lO|lO|O|O|O|—~|]O|O|O|OCO|O|O|—=~|O|lO|O|O|O|O|~|O|O|OC|O|O]| O
o|~|O|O|O|O|O|O|~|O|O|O|O|OC|O |~ |O|lO|O|O|OC|O||O|O|OC|O| O
o|o|~|O|O|O|O|O|O|~|O|O|O|O|O|O|~|O|O|O|O|O|O|—~|]O|OC|O| O
o|o|Oo|~|O|O|O|O|O|O|=~|O|O|OCO|O|O|O|~|O|lO|OC|O|]O|O|=]|]OC|O| O
o|lo|o|o|—~|]O|O|O|O|O|O|~|O|O|O|O|OCO|O|~|O|O|O|J|O|O|O|~|O| O

olo|lo|lo|o|f~|]O|lO|O|O|O|O|~|O|OCO||OCO|J]OC|OC|O|—~

4096 Hz * 1 Hz
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& Winbond

5.25 Hif;

W541L20XAH AW B (045280, o Hiigst. Ef 250, 281, HBATIO) FIPTASFh b s
(RCITFIINT ) o Hh i 1) s bk A7 i T FE e A7t 28 (ROM) [1)004H S 020H 1) . Hp i a7 47 22 1EF,
PEF, FIEVFEHIFRKT. MEVFRE RS 1 H I N A IEFFIPEFYE #4 3B i, Kb . 7=k
RS, EHATEN INT BiMOV IEF, #145400, fl4: AshZ8 LA ik, DIS INTHEA nJ LAZE |-
Wr. HOLDA: A F= A i b, K58 iR HHOLD#E A, $uA T b R, AT 58 M AR I RTNS
A )i, uCHEFIEAHOLDAIR . Jife 11, #hlEn T,

VIUEL Z AT
EN INT;1>1 :
? SV
BB 0 MOV IEF, #I v
26t f== L S Q EVE. 0 m . L
R 1EF. 0 J
el el EVF. 1
—HilEE s g e > >
TR IEF. 1 J —— 004H
. [
dull RC S~ e o bt e [ 008H
—aihfEs [ 2 1 > fi > g — oocH
R IEF. 2 ik J o I
pusy L
TR ' | 020H
_@iiﬁﬁ_> S Q EVF. 4 -0 O > —p
R IEF. 4 ‘
S A 1 =
miifi s o EVE.7| R N
R 1EF. 7 J
>
s
— et s b
—— CLR EVF, #1584 DIS INT $54

10. T HAR R AL

5.26 HWr o iFtrE (IEF)

P bR G 8O kI AE R (IEF.0 B IEF.7).  XUufrdssdlrb Wi gatt, #2614 MOV IEF,
#1. RN LR AR T, AN M AR AL AL, HARA AR . R W R, ARk
R, HRERIATESMOV IEF, #18(EN INTIE4 . i, foiFixserplr, £ 20 ki MoV
IEF, #13{EN INT. 3495, DIS INTHEAKG nl 28 Eix de b, A7 SCUR

7 6 5 4 3 2 1 0

IEF w | w w w - w w w

HW RoRH s

[EF.0=1  JpMids0%t ™ E b 0

R H - 2003 7 118 H
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& Winbond

IEF.1 =1 DER380%: H = A= i1
IEF.2=1 RCIM5 55/ k2
IEF.3 N

IEF.4 =1 UNTEI FE =26 b
IEF.5=1  H HORse kb k5

IEF.6 =1 B URAR SE T 76

IEF.7 =1 EREs 1% H = rh b7

5.27 HbE8H Mt

IR TR 5 B b B . YHEF ASRIEF ARREREBEE S, INT M LI F B Thold it
R P TR S/ . INT R A e i stop i X .

5.28 STOPER

STOPHLA R, uCHFTA#/ERF 1L CBFERIR) . ATSTOPIE4 )5, uCE#EASTOPHEIX:; RCHH
PUNBEATIIAE S, IR STOPRI. EARAIE SR )5, uCIR H STOPHE AR ERAE $h AT M I
F4 Cn AN (IEF A APEF AL BAL, FER-REEA IR S5 FER) o B bR H STOPHE I ™
AR, IHESTOPIR S Z Jn i B2 A5 S (NOP)

5.29 RCOM:EESTOPK{f fE47 & (SEF)

RC 111 [t STOP i) i e b s S PUAZ 1) — 3 %5 /7% (SEF.0 % SEF.3). wifixf SEFHIAH N AL BEAT BEE
i, ARAERCHOMESTOPIRGS . F A7 s ALl IEMOV SEF, #1454 KAZHIIN, A Xk

3 2 1 0

SEF w w w w

W BRI G AVA] 3

SEF0=1 RC.OF{E 5 TS ESTOPH IR Hifiifie
SEF1=1 RCAIE 51 TR TESTOPHL IR Al it
SEF2=1 RC.21{F 51 TS ESTOPH LR Hifii e
SEF3=1 RC.3H{E 51 NS ESTOPHI K ¥R Hi Al e

-24-
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& Winbond

5.30 HOLD# 3\,

HOLD#SUIT, UCHI AT A B/ 1k Cidik, eI ey, diigs, FILCDIKZI#RFRAM) o $WfTHOLDH 4
(HOLD)J5, uCH#EAHOLDIRA . HOLD#E A B A w450, @if#s1, 980, RCH. 7
B BENHOLD# T, HEF, PEF, FIEFkRE T 5w HOLDRAGR H 4 F, PRGN 21 45 2 e B 3R A
.

IIBERO, SRR, FE N #R0
SE I 4 1, RO 1 HL AR £

“CAFHOLD i

L ¢

L MR

o
ol

Y}
<
<«

B TEFFRE AL B TEFFRERL?

M EVE.n bRk M EVE.n bR

P eI 45 T B EHER bR ALY AT A U 45 R
() ()
A |1l A |1l
< >
\4
A FHOLDA 2 PC <~ (PC+1)

Ve SUEBRG T K S EEVE AR N (KRR

P11, HOLDAE AR Wit 12 181

5.31 HOLD# B i A 45 & (HEF)

HOLDA 3R i e VbR b 847 k%5 7 4% (HEF.0 to HEF.7). HEF#ZHHOLDEI AR 41, MOV
HEF, #1354 5l e L.

R H - 2003 7 118 H
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WS541L20X

HEF

7 6 5 4 3 2

w w w w — w

W BRI S ANA] 3

HEF.0 =1
HEF.1 =1
HEF.2 =1
HEF.3

HEF.4 =1
HEF.5 =1
HEF.6 =1
HEF.7 =1

o3 e 0t tH 3 BUHOLDA R Hi Al g
SE N 50 HH 3 EHOL DB xR H Al e
RC 15 5 42 ZHOLD#I AR t Al g
(73%]

INT B8 _F bt s 3 SHOLDAREIE H: 4 i

R e B S S HOLD R =GR H A g
B R 52 HE S B HOLDRE R H Al g
SERT 1% S MHOLDAE R IB H i e

5.32 HOLD# B H i &k #n & (HCF)

HOLD# B H 4 b5 84 — kil %7 /£ 8¢ (HCFO | HCF7).45 WIB tHHOLDRS L I v et ph i
BA. MOV R, HCFLAIMOVA R, HCFH®] L HHCF. HCFRMT &AL A —R, BHHOLDE, [
i}, HOLD3E4 %k, CLR EVF, #1 (EVF. N=0) {584 {liHCF& 7. EVFAIHEF&E /)G, HCFRIAHN

AL RN AT

HCF

R Fom H

A7 e LAk
7 6 5 4 3 2
R R R R| —| R

HCF.0 =1 Zp4iias0ff) i i {3 HOLDA AR H .
HCF.1=1 sEif 2300 A S HOLDRR 2B H .
HCF.2=2 RCIIf55 %A HSHOLDUE H .

HCF.3

HCF .4 = 1
HCF.5 = 1
HCF.6 = 1
HCF.7 = 1

TRE

INT i FF bt P SHOL DA IR H A i

SE I 281 R A HOLD A 3 1)3E H .
B Ok se Ee S B HOLDA IR H AT BE
Ok I% 5 B S EHOLDRL AR H i fig

5.33 HFtr& (EVF)

- 26 -



@ Winbond
Electronics Corp.

WS541L20X

FbR & 8O I A AEAS, I E, CLR EVF, #1454 W AR S A, e LWk

7 6 5 4 3 2 1 0
EVF| R | R R R - R R R

TR FRHIE

EVF.0=1 /34iss0i

EVF.1=1 &N 2e0d%s

EVF2=1 RCHf55H%A

EVF.3 TR

EVF4=1 INTH L B

EVF.5=1 HOgafoeke

EVF.6=1 HI1kiksghe

EVF.7 =1 ER#1%H.

5.34 HAife

W541L20X 1] LALL b #5567 843 RES B3I 55 47

PRI g (PC) 000H

TMO, TM1 A7

MRO, MR1, PAGE 75 {7 #% =X DA

PSRO. PSR2. PM3 Z5f7#% AL

IEF, HEF, PEF, SEF, HCF, EVF F5i& AL

SE I 25 O FR H A N o Fosc/4

SE IS 2% LIRSS IR el Fosc

MFP it i

b N CIRA, RB g A

i N RE i

RA &RB [l CMOS %!

RC & RD M _LF7HifH A1k

BT 00 5 I g PR N I e Fosc/1024
-27 -
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WS541L20X

@Vinbond

Electronics Corp.

6. AR FRE e

2 vt Bl BN

CEVERPNCE] -0.3t0 +7.0 \Yj
S B R e N fd H PR -0.3t0 +7.0 \Yj
FEHL IR 120 mwW
TAEPRSE R 0 to +70 °C
AR BRAE -55 to +150 °C

TE R AP BTS2 (R AR AE A R REX A A71 FR) PT S 2 0] A E LB ) 2 AR A RO

7. B

(Vbp-Vss = 3.0V, Fm = 4.19 MHz, Fs = 32.768 KHz, Ta = 25° C, LCD on:

unless otherwise specified)

z H 75 % # BN | BB | BRME | B
&
TAEHE VDD - 1.2 - 1.8 \Yj
ARG (a8 C) loP1 AR (Ext-V) - 4 12 HA
TAEH (RC 3L lop2 T % (Ext-V) - 25 50 HA
HOLD IR (PR a) [HM1 | HOLDAR =L TC f1 2k - 3 6 HA
(Ext-V)
HOLDHiJ (RC X ) IHM2 | HOLDAZTE 61 2% - - 30 A
(Ext-V)
STOPHIJ (AT =0 ISM1 | STOPH A JE 971 %% - 0.1 2 HA
(Ext-V)
STOPHL R (fiAk B ) IsSM2 | STOP#EZ TG f1 3k, - 0.1 2 HA
(Ext-V)
i NG HL ViL - Vss - 0.3 VDD \Y}
PNV VIH - 0.7 - VDD \Y}
VDD
MFP i % i & VML loL = 0.9mA - 0.1 0.3 \Y;
MFP #ir Hi i i VMH | loH=-0.75 mA 1.2 1.4 - \Y;
RA, RB ¥ IABL VoL = 0.3V 2 3.5 - mA
RA, RB $7Hiji IABH VOH = 1.2V 0.35 0.45 - mA
RC, RD #iH K E VebL loL= 1.0 mA - 0.2 0.3 \Y;
RC, RD%i H /&1 HL T VCDH loH = -0.5mA 1.2 1.4 - \Y;

-28-




WS541L20X

@Vi nbond
Electronics Corp.
RE¥E IR IEL VoL =0.3V 2 35 - mA
REH IR IEH VOH = 1.2V 0.35 0.45 - mA
INT 47 B RINT - 500 1000 1500 KQ
DIN b4y HiBH RDIN | RE.2 HfE# D 500 1000 1500 KQ
LN
RES |4 HipH RRES - 200 500 1500 KQ
8. ATHHF I
(Vop-Vss = 3.0V, Ta = 25° C, 7 & it IR 4h)
S5 75 &A% B/ME | #RME | BKME | BAL
RC # - - 1000
ARSI Fosc | gifhTi1 (EFRE T R) - 32.768 - KHz
RC i g 1) H s B AR 11 Af f(1.8V)-1(1.2V) - - 10 %
ER ] Ti —AHLEs A I - 4/Fosc - S
FRAT 1B 25 B ) TDR - 1 - - uS
FRAT D AR AR I 1) TDH - 1 - - uS
R H - 2003 7 118 H
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9. it 7R i R

WS541L20X

Vcce

Vcc
Vbp
4| RAD
Output Signal . .
\ <4—{RA3
Vce
¢ RBO
RB1
RB2
RB3
RDO . o C
RCO o=
RO RD1 !O—"
RC2 RD2 o—o
RC3 RD3 oo
Vcc
Vcce
s % INT NERNERNER
T INT REO NN |
RES RE1 Vce
= RE2
S — XOUT RE3
- MFP
L IxN
Vss

-30 -
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@Vinbond

Electronics Corp.

10. ¥84 3K

SRE i NE %)

ACC: kS

ACC.n: MR ENAT

WR: TAEA A

PAGE: T2

MRO: B A28 0

MR1: B A A 1

PMO: %A 0

PM1: U RECRES i

PM2: Uiy 137 A48 2

PM3: Uiy 137 4% 3

PM4: oy 1 7 f 4 4

PM5: Uiy 137 {7 4% 5

PSRO: I LR T A7 0
PSR2: oy LIRS A7 4 2

R: 4GRS (RAM) il
R.n: FhERAMA ) ZENAT.
I: fis

L: RS ki

CF: T bR

ZF: TR &

PC: FEFPUH S

TMOL: JE I 2301 {Enibble
TMOH: JE I #5011 i=nibble
TM1L: JE I 2341 1) {Knibble
TM1H: SE I 45111 =inibble
TABL: A2 1 Hu ki {nibble
TABH: i) (1 kit Bnibble
IEF.n: HH AR R TR SN
HCF.n: IB HHHOLDAR 3 ¥ 2% A b i o7
HEF.n: HOLDARE 2 ¥ SN
SEF.n: STOP R fi A5 e b s (1) S NAYE
PEF.n: iy A8 AR 22 TR SENAYE

_37-
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EVF.n: RASPRE R HENLL

-32-



W5411.20X
& Winbond

= AT

&: 5

A 5

EX: Sk

! Ay 4

[PAGE*MOH+()]:  PAGE(fi2, {71, £70)*10H+( )Mk 4 7%
[POI: St TP( )R P 2%

R H - 2003 7 118 H
-33- JRAAI



WS541L20X

@Vinbond

Electronics Corp.

a4

Bhid ¥ Bj): EmbREAL JA3A

HRE

ADD R, ACC ACC — (R) + (ACC) ZF, CF 1
ADD WR, #l ACC — (WR) +1 ZF, CF 1
ADDR R, ACC ACC, R (R) + (ACC) ZF, CF 1
ADDR WR, #l ACC, WR — (WR) + 1 ZF, CF 1
ADC R, ACC ACC — (R) + (ACC) + (CF) ZF, CF 1
ADC WR, #l ACC — (WR) + | + (CF) ZF, CF 1
ADCR R, ACC ACC, R (R) + (ACC) + (CF) ZF, CF 1
ADCR WR, #l ACC, WR — (WR) + | + (CF) ZF, CF 1
ADU R, ACC ACC — (R) + (ACC) ZF 1
ADU WR, #l ACC — (WR) +1 ZF 1
ADUR R, ACC ACC, R~ (R) + (ACC) ZF 1
ADUR WR, #l ACC, W R (WR) + | ZF 1
SUB R, ACC ACC —(R) - (ACC) ZF, CF 1
suB WR, #l ACC — (WR) - | ZF, CF 1
SUBR R, ACC ACC, R—(R) - (ACC) ZF, CF 1
SUBR WR, #l ACC, WR — (WR) - | ZF, CF 1
SBC R, ACC ACC —(R) - (ACC) - (CF) ZF, CF 1
SBC WR, #l ACC — (WR) - | - (CF) ZF, CF 1
SBCR R, ACC ACC, R (R) - (ACC) - (CF) ZF, CF 1
SBCR WR, #l ACC, WR — (WR) - | - (CF) ZF, CF 1

-34-



WS541L20X

@Vinbond
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BeR1, &

Bhie ¥ Thee -2 LY VA JE#A

HAX

INC R ACC,R—(R) +1 ZF, CF 1
DEC R ACC,R(R)-1 ZF, CF 1
ZH7$

ANL R,ACC | ACC-(R)& (ACC) ZF 1
ANL WR, #l ACC — (WR) & | ZF 1
ANLR R,ACC | ACC,R—(R)&(ACC) ZF 1
ANLR W,R# | ACC, WR—(WR) &I ZF 1
ORL R,ACC | ACC—(R)O(ACC) ZF 1
ORL WR, #l ACC — (WR) O ZF 1
ORLR R,ACC | ACC,R—(R)I(ACC) ZF 1
ORLR WR, # ACC, WR — (WR) OI ZF 1
XRL R,ACC | ACC(R)EX (ACC) ZF 1
XRL WR, #l ACC — (WR) EX | ZF 1
XRLR R,ACC | ACC,R—(R)EX (ACC) ZF 1
XRLR WR, #l ACC, WR — (WR) EX | ZF 1
BhEE1ES

JMP L PC10-PCO —L10-L0 1
JBO L PC10CPCO — L10CLO; if ACC.0 ="1" 1
JB1 L PC10CPCO — L10CLO; if ACC.1 ="1" 1
JB2 L PC10CPCO — L10CL0; if ACC.2 ="1" 1
JB3 L PC10CPCO — L10CLO; if ACC.3 ="1" 1
Jz L PC10CPCO — L10CLO; if ACC =0 1
IJNZ L PC10CPCO — L10CLO; if ACC!=0 1
JC L PC10CPCO — L10CLO; if CF ="1" 1
IJNC L PC10CPCO — L10CLO; if CF ! ="1" 1
DSKZ R ACC, R~ (R) - 1; skip if ACC=0 ZF, CF 1
DSKNZ R ACC, R (R)-1; skipif ACC!=0 ZF, CF 1
SKBO R Skip if R.0 ="1" 1
SKB1 R Skip if R.1 ="1" 1
SKB2 R Skip if R.2 ="1" 1
SKB3 R Skip if R.3 ="1" 1

_35-

R H - 2003 7 118 H

JRAAL



WS541L20X

@Vi nbond

Electronics Corp.

BRAE 1, 4

Bhic & hke MR AL JA

HHEFEE

MOV WR, R WR < (R) 1
MOV R, WR R~ (WR) 1
MOVA WR, R ACC, WR  (R) ZF 1
MOVA R, WR ACC, R (WR) ZF 1
MOV R, ACC R < (ACC) 1
MOV ACC,R ACC ~(R) ZF 1
MOV R, #l Rl 1
MOV WR, @R | WR < [PR(bit2, bit1, bit0) x 10H +(R)] 2
MOV @R, WR | [PR(bit2, bit1, bit0) x 10H +(R)] « WR 2
MOV TABL,R | TABL(R) 1
MOV TABH,R | TABH ~(R) 1
MOVC R R < [(TABH) x 10H + (TABL)] 2
MOVC WR, #l WR —[(16-10) x 10H + (ACC)] 2
A & Hitl

MOVA R, RA ACC, R <[RA] ZF 1
MOVA R, RB ACC, R <[RB] ZF 1
MOVA R, RC ACC, R ~[RC] ZF 1
MOVA R, RD ACC, R~ [RD] ZF 1
MOV RA, R [RA] - (R) 1
MOV RB, R [RB] - (R) 1
MOV RC,R [RC] - (R) 1
MOV RD, R [RD] - (R) 1
MOV RE, R [RE] - (R) 1
SOP R REO ~ (R), (ACC); RE1 - CLK 1
SIP R R, ACC —SIB; RE3.CLK 2
MOV MFP, #l [MFP] | 1
bk & FHAE

MOVA R, PAGE | ACC, R PAGE (Page Register) ZF 1
MOV PAGE, R | PAGE - (R) 1
MOV MRO, #I MRO | 1
MOV MR1, # MR1 | 1
MOV PAGE, #| | PAGE | 1
MOVA R, CF ACC.0,R.0-CF ZF 1
MOV CF,R CF ~(R.0) CF 1
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e H, o
Bhid ¥ hke R AL JAH
MOVA R, HCFL | ACC, R—HCFO-HCF3 ZF 1
MOVA R,HCFH | ACC, R—HCF4-HCF7 ZF 1
CLR PMF, #l BEZHRRE fin=1 1
SET PMF, #l | & 2405 if In=1 1
MOV PMO, # | s (A0 - | 1
MOV PM1, # | s g1 o« | 1
MOV PM2, # | s g2 - | 1
MOV PM3, #l Uiy AR A3 | 1
MOV PM4, # | s (A4 — | 1
MOV PM5, #l Uiy AR S | 1
CLR EVF, #l HE HEPREIf In =1 1
MOV PEF, # Vi Bty A g b 1
MOV |EF, #l BB B Interrupt i e 5 & 1
MOV HEF, #I WE AR EFRHOLD A A BE bRk 1
MOV SEF, #l WENERRC i O EESTOP #ix il 1
Rebrids
MOVA R, PSRO | ACC, R ¥fit LR A& % 17 #20 ZF 1
CLR PSRO Wikk 3 R A A AT 250 1
MOVA R, PSR2 | ACC, R ¥fit (IR A % {7282 ZF 1
CLR PSR2 TR U PR T fras2 1
SET CF BCE R AR CF 1
CLR CF THBRIEA AR CF 1
CLR DIVRO I K Divider OFf) % J5 441 1
CLR WDT AT I I 28 1
BLI75$
SHRC R ACC.n, R.n—(R.n+1); ZF,CF 1
ACC.3,R.3-0;CF-R.0
RRC R ACC.n, R.n—(R.n+1); ZF,CF 1
ACC.3,R.3-CF;CF~R.0
SHLC R ACC.n, R.n—(R.n-1); ZF, CF 1
ACC.0,R.0-0;CF-R.3
RLC R ACC.n, R.n—(R.n-1); ZF, CF 1
ACC.0,R.0-CF;CF~R.3
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BhiefF Tk bR AL JAA
e
MOV TMOL, R | TMOL —(R) 1
MOV TMOH, R | TMOH — (R) 1
MOV TMO, #l Timer 0 set 1
MOV TMIL,R | TMIL~(R) 1
MOV TMOH, R | TMOH — (R) 1
MOV T™1, #l Timer 1 set 1
W
CALL L STACK  (PC)+1; 1

PC10~PCO — L10~L0

RTN (PC)~ STACK 1
HAt
HOLD HEAHOLDAS 2 1
STOP HENSTOPHR 1
NOP ToHAE 1
EN INT eV b 1
DIS INT A5 |- 7 1
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B4 R2
ADC R, ACC ¥REACC K CFAHm
Pk ACC « (R) + (ACC) + (CF)
LER R6 4 ROT-HE (1B A7 2 th N 45 5ACCHICF — b4 N, 45 5% T-ACC
M bR B AL CF &ZF
ADC WR, # L EI¥ 5SWRFICFAE N
2 (H ACC — (WR)+ 1+ (CF)
| TAEFAAB AN B S BIBACFA N, 45 5Ri%3)ACC
AT ivd CF & ZF
ADCR R, ACC REACCHICFAHE N
Pk ACC,R < (R) + (ACC) + (CF)
LK R6 2 RO~k Hd A7t #1025 55 ACCHICF —BE AR N, 45 R T-ACCHNI
HAEAft g -

ADCR WR, #l SLEIE5SWR 1 CFAEIN

A ACC, WR — (WR) + | + (CF)

R TAERFAT BRI P S BV CF B bk, 45 4L & TACCHRIWR.

bR AL CF & zF

ADD R,ACC R5ACCH N

A ACC - (R) + (ACC)

B ROZER6 ik (1 ¥ 47 filf 43 (K] N A T-ACCHIIN, 478 E TACC
CF & ZF

S TR BR B

ADD WR, #l | WR5 2 HI%ck i

P ((En ACC — (WR) +1

B TAEFAFRR N A (WRY FISZEIEH N, 45 %% TACC.

SN bR S AT CF &ZF

R H - 2003 7 118 H
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ADDR R, ACC R S5ACCHN
A ACC,R < (R) + (ACC)
- R64 ROF-HF (KI5 HE £ 1 25 (N 28 SACC 3k lAH I, 45 9L & T-ACC R
e
SRR G A CF & ZF
ADDR WR, #l MBI EWRAHND
A ACC, WR « (WR) + |
BiHA: TAESAEE (WR) 5 B8 HEhIAH, 4590 T-ACCHI
SRR A CF & ZF
ADU R, ACC R 5ACC #fn, HAibrEAHEE
AR ACC - (R) + (ACC)
i RO%R6 -k (I HE 77 2% 1 N 28 5 ACC 3kl i, 453 & TACC
S MbR A ZF
ADU WR, #l SMCBIECSWRARM, AR EAR T
A ACC « (WR) +|
i TAE AR 21 N RIS B KA I, &5 55 T-ACC.
%ﬂrﬂﬁﬂiﬁ ZF
ADUR R, ACC R 5 ACC #jm, #HAFrEAHEE
(e ACC,R < (R) + (ACC)
B R64 ROF-HF (KI5 £ 25 (N 22 SACC 3k IAH I, 45 9L & T-ACCHIER
DS
ATV AN VA ZF
ADUR WR, # | SLEIECSWRAHDN, A AR EAR S
(e ACC, WR — (WR) +
Bi: R6% RO ({15504 476 23 1) Py 28 S5 ACC —EBIAR N, 45 5% T-ACCHINR.
ZF
SRR A :

- 40 -




WS541L20X

@ Winbond
Electronics Corp.

ANL R, ACC R5ACCH#ZME

Ak ACC < (R) & (ACC)

i ne: R6 £ RO HE B 2N A S5ACCHIN A S, 455 TA CC.
ANL WR, #I MR B SWRA S

2 (H ACC « (WR) &1

558 TAERAE RN A S BSOS, 45 5% TACC.

ZF
AU TR VA
ANLR R, ACC R5ACCH#ZME

2 (H ACC,R « (R) & (ACC)

Sl R6 RO FHHMEHEAAAERS N A SACCH S, 455 & T ACCHIEIE /7%
5o

S 1A

FEM AR A -

ANLR  WR, #l I SWRAES

R ACC, WR — (WR) &I

i TAEDAAH (WR)KIWNAESLHIEHS, 45518 TACCH L/EFFWR.

CALL L TR

A STACK — (PC)+1;
PC10-PCO — L10-LO

i TS (PC102PCO) frfit THER AT A7 28, FEFAF G S AT i B 4%
Hifk (L10%5LO) .
WH 7P

CLR CF ECF

R E:CF

i HEA bR EO.

M bR AL CF

R H - 2003 7 118 H
-41- JRAAL



@ Winbond
Electronics Corp.

WS541L20X

CLR DIVRO SN2 5 WAL E AL
B GBS O i DU 7 52437
Ui PATIZFR A TERS, s ids (14467 ) DUAL AT
CLR EVF, # TR EATFR &
P TH R AR &
Ui LRI VEN (S iuE e IVAIIE S CEN

0tol7 | #fefigk

10=1 | WEBR/ A0 ARG

11 =1 | iEERE I A0t F PR AL,

12=1 | EBRRCHE AL bR G

13=1 | (g

14=1 | JEER I i ARG AT

15=1 | & ORGE e, AT bR EAT.

16=1 | 5 ARIESEEE bR AT

17 =1 | IS5RE A6 FA bR S AL
CLR  PMF,# RS bk
P WS Ehr &
L FANARAE U

10, 11,12 : {4
13 =1: &M@ 2814 A Fosc/1024.

CLR PSRO HER o M REF A0 (RCOE SHETE)
P T R TR A7 450 (RC S 5 8 b k)
i PAT IR A, WERRRC IS5 UL bRk
CLR PSR2 BB U RS F A2 (serial %O status flags)
B T SR FUIRAS 25 A7 25 02( Hf RS RS
Ui PSR2 #ii57%
CLR WDT F 1058 I 35 AL E AL
(e BV N2 10 5 DU A7 5247
i PATIHIRA G, B 1T I 3 105 DA 5247
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DEC R R A1

Bk ACC,R < (R)- 1

WL HARAEAE R N 2R, 45 E T ACCHIEHE 77 fif 2%

SOMbR G CF &ZF

DIS INT 25 B ik

P AR 1L T

B T2 1

DSKNZ R RN AR, FHACC!= 0 NBkiE

(e ACC,R « (R)-1;
PC — (PC)+2ifACC!=0

L HOR ATk SRI0 N AT, S5 TACCHISUE /7 8%: 45ACC! =0, FLFit
AR, reEBkEs

AL CF&zF

DSKZ R RN AR, FHACC=0, NIpksE

At ACC,R « (R)-1;
PC — (PC)+2ifACC=0

Vo HARACAE RS P AR, 45 98 TACCHISE /7 ik #%: #ACC=0, MIFLFit
Hegsin2, PEApkE

SR bR AL CF & ZF

EN INT wh T R

P kT A VF

WL AVF I RE

HOLD HECHOLDAR A5

(e HEANHOLDL)jfig

AR RPN 45 PFIE HHHOLDARZS.
(1) A

(2) EFIHEF}E MHOLDEL AR H 45

[HOLDAE R INF, 5 b b7 = A= 838 HRHOLDRE ., 1A T PR I TR, ST 58 b
TRFIRTNIE A 5, UCH FRE ANHOLDARE L,

R H - 2003 7 118 H
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Ra%2, o

INC R R A AN

Bk ACC,R « (R)+1

Vi FARAAAE AN AN, 45 RE T ACCHIHHE A7 4

SRR bR R A CF &ZF

JBO L FHACCHIZEOAL R, WIF=A Bk

A PC10-PCO — L10-LO; if ACC.0 ="1"

PLH: FACCHIZEON A1, WIL10 4 LOMLE [ #cd & 4f F7T1 48 1IPC 104 PCO,
HikE:, FACCHIZEON KO0, MIFLF A .

JB1 L ACCHIZBIAL A1, MIBk¥:

Bk PC10-PCO — L10-LO; if ACC.1="1"

Ui I HACCHIEEAN 1, WIL104 LORN & i Hed 2 e it e v £ #s (1TPC 1042 PCO,
HBkH, #ACCHIZEONI A0, MR- 4.

JB2 L ACCHyZE20 A1, TIBkH:

A PC10-PCO — L10-LO; if ACC.2 ="1"

AR FACCHIHE207 A1, WIL10 4 LOMLE (#5471 48 1IPC 104 PCO,
HikEe, FACCHIZEON K0, MIFLF A .

JB3 L ACCHIZEANI A1, TIBkE:

A PC10-PCO — L10-LO; if ACC.3="1"

AR FACCHIZEIN A1, WIL10 4 LOMLE (#7148 1IPC 104 PCO,
HkE:, FACCHIZEON K0, MIFLF A .

JC L CF A1, MiBk#s

A PC10-PCO — L10-LO; if CF ="1"

Wt B #CFA1, WIL10%: LOFLE I Hdis B e b 7 11 B IPC10 4 PCO, - HLigk#%,
ACFH0, IR IHEEs .

JMP L To B

Bk PC10-PCO — L10-LO

Ui I L10 % LOKI & 1) B B e f 1y o1 S IIPC 102 PCO, - HLigk#
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fe o2, 4
JNC L FHCFA 1, MBkEE
AR PC10-PCO ~ L10-LO; if CF ="0"
- #7CF40, NIL104LOKE & I Edis 2 ife i B s FIPC10 4 PCO,  HL.BkH:,
bR FCF A1, MR HEE .
JNZ L ACCASMAE, NBkE:
B PC10-PCO  L10-LO;if ACC!=0
- #FACCA A0, MIL10ELOK & B Ha B e fe o v Zegs iIIPC104 PCO,  HLigk
bLii- B, FACCH1, MIFLFEHEs .
Jz L ACCH0, MIBkiE
B PC10-PCO — L10-LO;if ACC=0
- #7ACCH0, NIL10ELOM & HI B B 4 fe P S IPC10 4 PCO,  H.Bk
bLii- #:, FACCANO, MIFLF T nt.
MOV ACC,R RN AIXFIACC
B ACC — (R)
R R6 2 ROMuHE (1) Hi b 47 it 2 (19 ) X% FACC
MOV CF,R #R.0:%£ZFCF
AR CF < (R.0)
ViRH: PAR6 42 ROMbIL [ £ 4 £ it 4 1) 26 Of 1% 3 CF

R H - 2003 7 118 H
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MOV HEF, # REEEHOLDERR H A VFr&

Tﬁé 'ﬁf: FEHIHOLDAE IRt Ao Vidr &

P 10to 17| #HAEdhik
10=1 [ A0 H R EHOLDBIL.
11=1 | w05 H#kRHOLDE.
12=1| ARUFRCH H{F 5L AR FRHOLDE.
13=1"] fe.
14=1 1 S b~ BRI R BRHOL DA K.
15 =1 | & OEf e R ERHOLDAR .
16 =1 | o R HEEBRHOLDRA.
17=1 | SvFE a1t A# R HOLD A,

MoV IEF, #1 | RE/EETW AFHE

AR cH KT S VRS S A2

VLR P HII7-10H0 7€ )54 FAH P Hh T Fe VR AR A&

0to7 | EefEfid

0=1 | REFGHHIBORHD BTk,

M=1 1 REFCENSORLD TWi1hRE.

12=1 | £ (RCHiEMES21L) Tikr2kr&.

13=1 | frHE.

14="1 | INTII LR BRI P brabr s,

15=1 | g b ishR .

16=1 R e e T e b .

17=1 RVF(EN S D) T IET7ER.
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a2, 4

MOV MFP, #| A 5 AR

A [MFP] « |
i IURMRARIEE2467 50, (17 42 10 #2504 HE % cMFP IR . 1 9
UZSIAIEIGIPSE N T
15~10 0=1] M=1] 12=1] 13=1] 4=1] 15=1
Signal Fosc Fosc Fosc Fosc Fosc Fosc
256 512 4096 8192 | 16384 | 32768
17 16 Signal
0 0 Low
0 1 High
1 0 Fosc/16
1 1 Fosc/8

MOV MRO, #I Hi L BN AL % B & 77250 (MRO)
E (e MRO « |
Pt W 7 B KRG A5 2 B Z5 A 20, B Z AR ReOf iR R

bito | = 0 EM R0 N EILALZN Fosc/4.
= 1 I ZR0MI N ERAMIR N Fosc/1024.

bit1 | PRE

bit2 | fRE

pita| =0 EMES 0 15 II“FE—J‘FIIHT

=1 EW 4 0 Bahin FiF,
MOV MR1, #l SLEIEEE B A FFEE1 (MR1)
Pk MR1 < |
i SLEN B AL B BT A 050, A F A 2RO iR 4l T
0 SEM A1 B IEASIZE N Fosc.

bito | =0 E
=1 ENZAM N EIEASNR N Fosc/64.

= 0 GEIF G0N B AR I i
= 1 GE N BB REABAR YUY E L RC. ORI .

bit1

= 0 EMFP{5 5 7= AL 88 7= AE 1045 5 X BIMF P4 Hi i
=1 e A1 AR S T 1L BIMFP Y H

bit2

= 0 GEMAY 1 51k Rk,
= 1 et 1 R s R,

bit3

R H - 2003 7 118 H
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a2, 4

MOV PAGE, #| 6 7 BV AL ) T A7
e Page Register —~ |
UL K 31 B B34 B T 25 47 %
73 #EARE, £70, £71, fr2 A - hb s ik fr

fr2 | fr1 | 470

0 0 0 BT 0 (00H %] OFH)

0 0 1| =301 (10H 2 1FH)

0 1 0 | =772 (20H % 2FH)

0 1 1 | = % 3 (30H F 3FH)

1 0 0 | =774 (40H % 4FH)

1 0 1 W 5 (50H %] 5FH)

1 1 0 | =716 (60H %I 6FH)

1 1 1 | = 5 7 (70H % 7FH)

MOV PEF, #l BB E B i O REdR &

A Pt R4 BE bR Ak
B FEFINALHE B A LG, RCIME 5 1078 vT DL SHOLDAR =X ) 4 H 83 v BT 1)
e
10 to 13 RCii 55 (57
10=1 RCO
11 =1 RC1
12 =1 RC2
13=1 RC3
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MOV  PMo, #l B g TR0 7 A7 4
V(R W i R 0T A7 2
i 10 = 0: RA 3 [1J2CMOSZ%Y; 10 = 1: RA %11 NMOS 2571,
11 =0: RB ¥ [1/ECMOS 2$%!; 11 = 1: RB ¥ 1 NMOS 287,
12 =0: RC i 4 ABHAR 11
12 = 1: RC i 1 k4 L BHAE g
I3 = 0: RD; i 47 rp BHAE
I3 = 1: RD. 3fif 1 _Efor o LA A
MOV  PMo, #l B g R0 7 A7 4
Bt B i R 0T A7 2
i 10 = 0: RA i [1J2CMOSZ%Y; 10 = 1: RA %11 NMOS 2571,
11 =0: RB ¥ [1/ECMOS 2% 11 = 1: RB i1 NMOS 287,
12 =0: RC i 4 HLBHAR 11
12 =1: RC i 1 k4 L BHAE g
I3 = 0: RD; i 47 rpBHAE -
I3 = 1: RD. 3 1 _Efor H LA g
MOV PM1, # RA % /i H B S )
V(R RA ¥ U AN g N\ /i Rk ST 42 71
Vi 10 = 0: RA.OM % tH ;10 = 1: RA.OH A JAI
11=0: RAUKHIH; 11 =1 RAKHHNR
12 = 0: RA2 4 I, 12 = 1: RA24H A
13 = 0: RAZNHH ;13 = 1: RA3N A
RA CRHIEELHBASR (PM1=1111B).
MOV  PM2, #l RB 4\ H B s a4
B tE: RB [ [ U ANy N\ fiin Bk S 428761
Vi B 10 = 0: RB.OA i Jii; 10 = 1: RB.O A% A JHI

11 =0: RB.1AHH B 11=1: RB.A 5N
12 = 0: RB.2: 4% HH ;12 = 1: RB.2: % A
I3 = 0: RB.3: 4%t ;13 = 1: RB.3: A% A
RB HHIAE A AR (PM2 =1111B).

R H - 2003 7 118 H
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a2, 4

MOV PM3, #l WEIROERIFER

AR BEE Uty A3 75 A7 2%

LER 10 LRE.
11 = 0: RExf 4% HAE W 94T I RT.
11 = 1: RExi DB FH/E S AT 5 N\ 1.
12 fRE.
13=0: 47T Tx #&E =Fosc/2
I3=1: H4T Tx W% = Fosc/256

MOV PM4, #l RC LI\ /5 W S 4558

AR RC 1 TUAN S N My R ST s )

SrRiER 10 =0: RC.0 JykmHi ;10 = 1: RC.0 ki A .
1 =0:RC.1 A% 11 =1:RC.1 KA.
12 =0: RC.2 J#i i 12 =1: RC.2 Jy#ii N\ .
I3 =0: RC.3 Jy#itiJH; 13 = 1: RC.3 Jy¥i N\ JH.
RC AfHEIEE AR A (PM2 = 1111B).

MOV PMS5, #l RD [\ /% B g 37 424

B RD 1111 DY A4 N\ H ST 423 46

P 10 =0: RD.O %t ;10 = 1: RD.O ¥ A M.
11 =0: RD.1 % 11 =1: RD.1 g% A .
12 =0: RD.2 % 12 =1: RD.2 Jy#i A\ .
I3 =0: RD.3 Jy#it i 13 = 1: RD.3 Jy%i A\ .
RD HEIE A AR (PM2 = 1111B).

MOV R, ACC ACCH &Af£IXZIR

A R < (ACC)

AR ACCH N 224%3% FIR6 2 RO Z: B (B A7 1 2%

MOVA R,RA MARAOEIEFLIXEIACC & R

AR ACC,R < [RA]

iR N I RAT A 254532 21RO 42 REHUHE ¥ #4723 FIACC

RS 2k

MOVA R,RB MARAOIEFEIXFIACC & R

e (e ACC,R < [RB]

i A i N TIRBF P 2584432 FIR0 % RO HUHE (I 34k A7 it 2 FIACC

R ZF
EAUTY AN VA
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MOVA R,RC #EIARCOHE(LXFIACC &R

R ACC,R < [RC]

LER

O\ CIRCH N 284%1% 3RO 48 R B 1 Bl 471 28 FIACC

SEMIRREAL . ZF

MOVA R,RD MARAOIEFEIXFIACC & R

i ACC,R < [RD]

-

PO B i N TIRDI Py 2845 1% 21RO 42 RO UL 1) £ 17 it #5 AACC
SRR A .

ZF

MOV  R,WR WRHIHAZXE| R

At R < (WR)

B WRIKJAAILFIRG % ROIUL K HU A7 if
MOV R, #l SLEPEOEFIR

At R |

L A7 B %0 31 R6 22 ROH Mk A K3 A7

MOV RA, R HHRENAEZIRAO

A [RA] — (R)

i A B A7 i w4 b ) Eds fn H BIRAT

MOV RB, R HHRMAZAZIRBO

Pk [RB] ~ (R)

P B A7 s % 0 £ e BIRB I

MOV RC,R HHRKHNAEZIRCO

A [RC] < (R)

i A B A7 i o h B BIRC .

R H - 2003 7 118 H
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MoV RD, R Output R content to RD i1
e (e [RD] ~ (R)
i B A7 s o 2 #IRD
MOV RE, R HHRIKHNAZIRED
A [RE] — (R)
i By A7 i a% b ) #ds far HH BIRE
MOV  SEF, #l wE/EERC O M ESTOPHE R R Ffr &
AR WCE/H ERC O MM STOPEE K o i br &
152 X ISR ESTOPH R, RCOK T EEE S E X

L 10to I3 RCH I L) F B

10=1 RCO

11=1 RC1

12=1 RC2

13=1 RC3
MOV  TMO, # R EER 220
AR BEE A0
B 17 %210 & HMEHiA IR BE 850, o B i 4
MOV TMOL, R KR A AIXE|TMOL
(e TMOL — (R)
1 HA: R6 to RO Bk EFE A7 fifi 2% 1 N 7% 1% 2 TMOL.
MOV TMOH, R KR A AiXE|TMOH
A TMOH  (R)
PER: R6 to RO W hil: () e A7 fith 45 1) A 2515 2 TMOH
MOV TM1, #l B 231
e & B EN #51
SRR

17 & 10 & XHEIRAEIER e 281, JBalEn 2%
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MOV TMA1L,R FREI A RIXE|TMIL

AR TMIL < (R)

i R6 to RO HHEIMH R A7 fifi 25 1 A R IX B TMAL.
MOV TM1H,R HREI A RIXE|TMIH

Pk TM1H < (R)

i R6 to RO HHEIME R At 25 1 A R IX B TMIH
MOV WR, R REI A RIXE|IWR

AR WR ~ (R)

BLW: R6 % RO HUHEIHH £70 5842 (1 4 28 1% BIWR.

MOV  WR, @R

E#E{EIXR & WR

A
L

WR < [PR (f72, f71, £70) x 10H + (R)]
[PR (£72, £7.1, £70) x 10H + (R)] HEHE A7 i 25 (1K) bk 2% 5]

MOV @R, WR

A ¥E45XWR | R

HAE: [PR (bit2, bit1, bit0) x 10H + (R)] « WR

i B WRIKH 2% 3] [PR (bit2, bit1, bit0) x 10H + (R)] -1k (IE i £4ik 2%
MOV PAGE, R RN AL T H 725

(e PR < (R)

Ui R6 % RO M A7 Ml s 25 N AL B L A7 4% PR

MOVA R, CF

CFHINAi%X%E] ACC.0 &R.0

Pk
i

FATINE AN

ACC.0, R.0 — (CF)
CFI¥ N 715 BIR6 2 ROF- ML A Hn A7 fits #s A0, - A 1) B A7 it 2% 25 A2 1
ACCix A0

ZF

R H - 2003 7 118 H
-53- JRAAL



@ Winbond
Electronics Corp.

WS541L20X

e K2, 4

MOVA R, HCFH

HCF4-7 *%|ACC &R

SRR A A

S bR A

ACC. %354 )5, ACCH NS & X~

A ACC, R — HCF4-7
G- HCF 25407 55747 (HCFATO HCF7) [N %1% FIR6 %4 ROS- 1t 1 Hds 17-4i%
' 2. PUATIZIE A S ACCHI N 2RI LR -
Bit O | 4 3ise 13 I HOL DA b i ir.
Bit 1| sz 421%5 H#R HOLD B R AR 47
Bit2 [ AT 4RI e BRI HOLDA b A
Bit3 | HRAT L AL MR ERHOLD R A bR &AL
M bR AL : -
MOVA R, HCFL HCF0-3 i%%] ACC&R
R ACC, R — HCFO0-3
L HCFA504: 245347 (HCFOZEHCF3) % F|R6ZE RO KIEIR AL it Z8 F0

BitO | #MHUsois i KHOLDR bR fr.
Bit1 | i #0us i FRHOLDR bR fr.
Bit2 | RCHiII LM A MAMAHOLDRI b .
Bit3 | MR

ZF

-54 -



WS541L20X

@ Winbond
Electronics Corp.
fe o2, 4
MOVA R, PAGE MHFFHRMANAFIXFIACC &R
BAE:
ACC ,R « (W7 47%%)
Ut LT AT 2 ) N 2532 FIIR6 45 RO - 41k (R %5 4 BE A7 A% 25 FIACC
S0 ) b s o7 ZF
MOVAR, PSRO0 o RS F A0 A FIXF|ACC &R
B ACC, R « RCfF5 & r & (PSRO)
s RC I 5 o A8 bR B N 2552 BIR6 £ RO HE K B 475 22 FIACC, 4RC
: AT B 5 OB, AR A 5 s bn A 3 o1, 5, 40,
AT TR VA ZF
MOVAR, PSR2 o RS F A2 A RIXF|IACC &R
A ACC, R « H RS ENFE(PSR2)
B JOHR LIRS FR S (PSR2)IK N A58 3 B AEA% 2 IR6 5] ROFI .
MR &AL ZF

R H - 2003 7 118 H
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e K2, 4

MOVA R, WR

WR HINZXZF|ACC &R

5 1 ACC,R « (WR)

P WRIF) N 253% F|ACCHIR6 42 RO-TF- 1l [H B B A7 fids e
ZF

R AUT]) AR VA

MOVA WR,R REAAIXF|ACC & WR

PR ACC, WR < (R)

i R6 4RO Hk: (1) H i A7 it 4% (1) A A IX B WRAHMACC .

AR R VA ZF

MOV TABL,R KREIA BIXEANTABL

A TABL — (R)

BLW: R6 % RO HUHE /S A7 ik 5% 32 1 3 255 A TABL.

MOV TABH,R KR A FIXANTABH

A TABH — (R)

BEH: R6 % RO HUHEM SR £7f 3332 1 4 28 1% A TABL.
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MOVC R Hit EHRMACC T HEHI N FIXWR
P R « [((TABH) x 100H + (TABL)) x 10H + ACC]
WA HTABH, TABL FIACC ki) & fiROMIT) 4 25 1% FIR.
NOP T HAE
A
A
ORL R, ACC R5ACCHE

(e ACC — (R)O(ACC)

Wi R6 42 ROk 1 B A7k 45 10 A A SACCAHHER, 45 L5 T-ACC.
S TR bR AT ZF

ORL WR, #l WR 5 37 B A %

2N ACC — (WR) OI

- TAERAF AR N 28 5 RIBOHER, 4595 TACC.

S bR S AL ZF

_57-
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HK2, 4k

ORLR R, ACC

R5ACCHHER

A ACC,R — (R) O(ACC)

- R6EROF U EIEAE 2 N A SACCHHEL, 2538 B TACCHIE 71
: Py

M bR EAL ZF

ORLR WR, #l WR 5 37 B $ A BR,

A ACC, WR « (WR) OI

Ui TAE AR N 2 S S RIS R, 45 5 & TACCHIWR.

RIRRAE R ZF

RLC R EBRFCF

B ACC.n, R.n « R.n-1; ACC.0,R.0 — CF;CF « R3

- ACCHINAEFR6EROF U BB 2s A8 —47, FHIMIBEECF, CFi3|
' 067 (LSB) , FHIAIM N 2% S ACC

CF & ZF
AT[Y AR VA
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R4 &2, 4
RRC R A BRHCF
40 4 ACC.n,R.n « R.n+1; ACC.3,R.3 -« CF;CF -« R.O
ACCIH N ARG RO UL H At ws 5 —A7, B0 B2 CF, CFZ
1t 360 (MSB) , AN ZILSACC
FEMA BRI A7 CF & ZF
RTN FREFFIRE
BAE: (PC) - STACK
B FEFFIH4s (PC10 ZPCO) MMERGHIEIE, BRI, TR 7R [ 5 R

J¥o

SBC R, ACC

R Wt FIACC

A
L
M bR B AL

ACC - (R) - (ACC) - (CF)

R6 2RO J-htEdi 77k LACCHICF, 45547 TACC.
CF & ZF

R H - 2003 7 118 H
-59- JRAAL



WS541L20X

@ Winbond
Electronics Corp.
fe o2, 4
SBC WR, #l WRIE L B SR HE A7 A7
e (e ACC ~ (WR)-1-(CF)
B WRis 2 RIECRICF, 455 T'ACC
o CF & ZF
AT VR VA

SBCR R, ACC

R WRACCHIZALAL

BeAf: ACC, R « (R) - (ACC) - (CF)

B R6 RO FHEME A7 b #3982 ACCRICF, 45 oAr T ACCHIEH: £7ifi 25
S (K b A CF & ZF

SBCR  WR, #l WRIEL B R fr A

A
L
M bR B AL

ACC, R « (WR)- I - (CF)

WRAZENEFICF, 455 % TACCFIWR

CF & ZF
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SET CF #ECF
Pt % BCF
B WAL bR N
CF
AL TR VA
SET PMF, #l B S H bR
BE S H bR
B fE: .
BEH: o7 5 St R
10: {#¥
M1=1: E 2504 A 404 Fosc/1024
12=1: RVFE T 10 € I 2%
13 =1: FI1M)E 0254 NI 21 Fosc/16384.
SHLC R ZE#RFCFHLSB =0
e ACC.n,R.n « R.n-1; ACC.0,R.0 « 0;CF « R.3
G- ACCHIR6 2RO It B A7t 2 ik 228 —Avr, {HEE3L7 B 2 CF, #0417
) PLOEEAR, AHIRIfM 45 R E T-ACC.
SRR CF&zF

R H - 2003 7 118 H
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SHRC R RAMCFA# H MSB =0
BRfl ACC.n,R.n -« Rin+1; ACC.3,R3 - 0;CF -« R.0
LK ACCHIR6 4 ROk I Ecths A7k s i A B — A7, (HEB0M % 2 CF, Z83fr

SN RIS A

LLOFAR, AR &5 3L E TACC.

CF & ZF

SKBO R HRIZEOA AT, WPk

AR PC — (PC)+2;ifR.O="1"

Vi B RIEEOL MRS, FEFPTHEUMBE2, B . RAEHEOLIA 1N, FERFHEa
(PC) ANHaTn.

SKB1 R HREZERLAT, WIBkE

PRt PC — (PC) +2;ifR.1="1"

_— RIGEEAG RS, FEFTHEOmBE2, Bk, RGBS, il

(PC) A,
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SKB2 R HRIPIEB2M 41, NPk

e PC « (PC)+2;ifR2="1"

Yi RG220 T, FEFTHEOmPE2, Bhit. RIGEHA N, FFHEss
(PC) AHihn,

SKB3 R HRIEIMA, NPk

i PC — (PC)+2;ifR3="1"

AR RIGEEIN AN, FEFTHEONE2, Bhit. RIHEIMA NN, FEFihLs
(PC) K.

STOP HEASTOPARE =,

PR STOP 3%

AR S ENSTOPAEE, M/INTIENE 5 R EEESZRC I N BB 5 S i, 05w

MR, REHAT KL, .

suB R, ACC

R ZEACC

A ACC - (R)- (ACC)

i R6 #ROF-HEIE A7k 25 1 I 250k 2:ACC, 455 E TACC.
CF & ZF

SUB WR, #l WRR 7 BN %

BtE: ACC — (WR) -1

Vi WRIF P 25k B £, 45 58 FACC

ANRY AN CF & ZF

SUBR R, ACC Ri%EACC

Pk
i
M bR B AL

ACC,R « (R)- (ACC)

R6 RO HEFIEHE A7t a5 KN BRI EACC, 45 E T ACCHIE A7 ifi 4% -

CF & ZF

~63-
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fe o2, 4

SUBR WR, #l WRY 3237 B 3

AR ACC, WR — (WR) -

- WRF N 2o B, 4515 T ACCHIWR.,

EAUTNES) AR YA CF & ZF

XRL R, ACC REACCH R

A ACC - (R)EX (ACC)

Y R6 FROTFHEFIH LAt (KN A& SACCHI 5, 45 H TACC.

AT TR VA ZE

XRL WR, #l WR 5 SZEI$AH R

AR ACC — (WR)EXI

AR TAEFAF RN R 5B =, 4550 % TACC.

CATIEUE TR VA ZF

XRLR R, ACC REACCH R

B ACC, R — (R) EX (ACC)

P R6 FROGHEEIEAE 25 N & 5 ACCHI R, 45 1 & T ACCHIE s 771
%o

M bR B AL ZE

XRLR WR, #l WR 5 37 B BOAH K,

A ACC, WR — (WR) EX|

i TAEZFAF RN R S BT 5, 455 TACCFIWR.

CATIEUE TR VA ZF

PACKAGE DIAMENSIONS
18-Lead PDIP (300 mil)
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WS541L20X

D

P L L O O O o

O

L%HHHHHHAHAHHHHHAH;J

Base Plane

Seating Plane

Dimension in inch Dimension in mm
Symbol 7y iy TNom. | Max | Min | Nom. | Max.
A — 0175 | — — | 445
A 0.010 — | o025 — | —
A 0125 |0.130 [0.135 | 318 | 330 |343
B 0016 |0.018 [0.022 | 041 | 046 |0.56
B 0.058 [0.060 |0.064 | 147 | 152 | 163
c 0.008 |0.010 |0.014 | 020 |[025 | 036
D — |0900 |0910 | — |22:86 |23.11
E 0.290 | 0.300 |0.310 | 7.37 | 7.62 | 7.87
E: 0.245 0250 [0.255 | 622 | 635 | 6.48
e 0.090 |0.100 |0.110 | 229 | 254 | 279
L 0120 |0.130 |0.140 | 3.05 | 330 | 3.56
0 15 0 — | 15
ea 0.335 0355 |0.375 | 851 | 902 | 953
S — 0055 | — | — | 140
HHR FTH: 2003 4E7 78 [
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Package Dimensions, 4

20-Lead PDIP

WS541L20X

P o P P P Y

1

%JHHLUJHHLUJHH

Base Plane

Seating Plane

Dimension in inch Dimension in mm
Symbol Min. | Nom. | Max. | Min. |[Nom. | Max.
A — — |o0175 | — — | 445
Al 0.010 — — | 025 — —
A 0.125 |0.130 |0.135 | 3.18 | 3.30 | 3.43
B 0.016 |0.018 |0.022 | 0.41 | 0.46 | 0.56
B 0.058 |0.060 [0.064 | 147 | 152 | 163
Cc 0.008 |0.010 |0.014 | 020 | 025 | 0.36
D — [1.026 [1.040 | — |20.06 |26.42
E 0.290 | 0.300 |0.310 | 7.37 | 762 | 7.87
E: 0.245 |0.250 |0.255 | 622 | 6.35 | 6.48
€1 0.090 |0.100 |0.110 | 229 | 2.54 | 2.79
L 0120 |0.130 [0.140 | 3.05 | 3.30 | 356
0 — | 15 0 — | 15
ea 0.335 |0.355 |0.375 | 851 | 9.02 | 953
S — | — |oo075 | — — | 191

[ .
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Package Dimensions, 4

28-Lead PDIP Skinny

WS541L20X

D

NN e e e e el W AW re I e aaets

S b O

@]

O

[ e e T B I R U= I e R ST R R

>
.z
=

€4

\ Base Plane

T s

Mounting Plane

E
/

B4
Dimension in Inches Dimension in mm
Symbol Min. | Nom. Max. Min. |Nom. | Max
A — — |01 —
Al 0.00 — — |o —
A, 0.1 00 0.3 3l k:] 3
B 0.06 0.01 0.0 0.1 0.6 0.56
B 1 0.060 6 1. 1 1.63
[} 0.008 0.010 0.014 0.20 0.25 0.36
D — |1.388 1.400 — 35.26 35.56
E 0.300 0.310 0.320 7.62 7.87 8.13
E 1 0.283 0.288 0.293 7.19 7.32 7.44
e 0.090 0.100 0.110 229 254 279
L 0.120 0.130 0.140 3.05 3.30 3.56
a 0 — | 15 0 15
ea 0.330 0.350 0.370 8.38 8.89 9.40
S N R 0.055 JR— 1.40
HifR H A 200347 /18 H
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Package Dimensions, 4

20-Lead SOP (300mil)

1 c

.

RAARAAAAS

\
T i
\
TTREg g0 0L =
1 : ’ ous ][0
Ssainninininlninininlin
SEATING PLANE N | e | ‘ GAUGE PLANE

b A1

Control demensions are in milmeters.

Dimension in mm Dimension in Inches
Symbol Min. Max. Min. Max.
A 235 2.65 0.093 | 0.104
Al 0.10 0.30 0.004 0.012
b 0.33 0.51 0.013 0.020
c 0.23 0.32 0.009 | 0.013
E 7.40 7.60 0.291 0.299
D 12.60 13.00 0.496 0.512
e 1.27 BSC 0.050 BSC
He 10.00 10.65 0.394 0.419
Y — 0.10 — 0.004
L 0.40 1.27 0.016 0.050
<] 0 8 0 8
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Package Dimensions, 4

28-Lead SOP (300 mil)

15 c

TAARAAAAARART E

\
| NI N
‘ \
& 1
I EELLELLY S
=oaiainiuinialugixiniaialh

b A1

Control demensions are in milmeters .

Dimension in mm Dimension in Inches

Symbol Min. Max. Min. Max.
A 2.35 2.65 0.093 0.104
A1 0.10 0.30 0.004 0.012
b 0.33 0.51 0.013 0.020
c 0.23 0.32 0.009 0.013
E 7.40 7.60 0.291 0.299
D 17.70 18.10 0.697 0.713
e 1.27 BSC 0.050 BSC

He 10.00 10.65 0.394 0.419
Y — 0.10 — 0.004
L 0.40 1.27 0.016 0.050
3 0 8 0 8

R H - 2003 7 118 H
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