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icode option # Hilks i 42 1) ff P 5 PHL#s bk r= A2 R Ge )
XouTt W | IR AR AL P E20PF I FLA

ticode option ¥ K Hod 45 21 P s BH2S b RSk A2 RGemf il
RAO-RA3 N | N e

fign N R R PR AR AR A1 (PMTD 4553
RB0O-RB3 LN I PNL R

fiin N\ R el VRS A AR A2 (PM2) 453
RC0-RC3 WA |4 fEAE

RN AL AT AT K T

et | S .

MFP fy L U AR R, R MR 5 P I s PRI i
RES B | A BB RGN
SEG0-SEG23 Wit | LCD B

e FAE EL i .
COMO0-COM3 it | LCD {552 st .

LES /25751 [ 1/3 02t [1/45 2

COMO H H H H

COM1 ANH H H il

COM2 AH AH Il H

COM3 ANH] H ENE |

LCD i An%nT i, Hcode option i,
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\VVDD3
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5. ThEeiid B

5.1 it 4(PC)

PP vk 2ot 1AL 3By (PCOAPC10) ;BT hEvu 22048 x 16, W LAVj A Frf N
ROM N AR FHE 47 s M EHATBERESR & TR E P IR S5 R R an e fi & I, iX 4
2 BAH N kA7t BURE P B oh o AR 3R

T H H Hk T Tt IE
WIHtk 000H .
INT 0 (4451450) 004H 1%
INT 2 (RCH) 00CH 2nd
INT 7 (e #51) 020H 3rd
JP F54 XXXH -
W TR XXXH -

5.2 HHk F 725 (STACK)

HERR AR I LA X8 SEHEIA D AT PR s Wy, Rl Bl (PO) Bl IEARRTIG 512
Feolrh WA T e B, AT RATRINGE S, DCRER TR A 254 HE BURE  oH K (PO) by I AMGT P KT Y
TOBISYIN, FIHIN TR R, Bt B T8I o

5.3 A2 (ROM)

TR A7 2 ROMA] T A R A A 6 £ . ROMIFI R 3/4 %8> (00045FF) M AEfitiFir 4%
i, JEIHII1/4 (600 T7FF [f] 2048x4f7) A LIfFig+e A0 ek &R, MAEMRMICELI NI
£, FrLATR] A e 2 ik 1520484 ;. TABLFITABH WA 2% A7 25 7] LULEAG A v (g Hulk,  lHMOV
TABH, RHIMOV TABL, Rig4#:4H]; $14TMOVC RJ5, HTABH, TABLFIACCHE 7 it
bk, IF FUBH A S EIEBIEIERAM, RS Ue4 K, BTG g 1R.
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bk, HeunE2iR . BRAE I aT 164 ik (00%0FH) i TAEGFfrd: AbAefis = () ki H A7k
IR, AHANBEMEAT SN B T AERAE s A7 B AN SRR T (PAGED) A7 a5 IR R BFAE T
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W541C240

5.4.2 T % 7%3(PAGE)
TR A7 R AE A AE RS, o LR

3 2 1 0

PAGE - - R/W | RIW

Ve RIW R TS
PAGE.3, PAGE.2{%%

PAGE.2, PAGE.1, PAGE.O [a)#:3-H X Pk oy«

00= 5 0 (0OH-OFH)
10 = T 2 (20H-2FH)

5.5 Rn#%(ACC)

0
1

1
1

i
i3

(10H-1FH)
(30H-3FH)

Fhnas (ACCYhafr#ifras, M TEAFALURES AR fEArftids. VO 27 A7fili & 1) IR 42 A% 1% 1R 2L

#hi o

5.6 HREHHET (ALV)

AT E AR TS 25, ALURLAT W R IhfE:
. BHIZHE R4 ANL, XRL, ORL

- EEHREF TS 4 JBO, JB1, JB2, JB3, JNZ, JZ, JC, JNC

- BArEAEYE 4 SHRC, RRC, SHLC, RLC
- —itn/dE4ADC, SBC, ADD, SUB, DEC, INC

VA EAERIR 258G, CRNIZFRPIRSAF it T W%y /7 4%, WITMOV R, CFritiCF, MOV CF, R#J

LLIfEAi#CF
5.7 WERAERS

fEoption code [#)i2E 0 n] DL £ A0 E0IE 2 1) i P BRRCHR 7 H B K = A2 R B e W541C24018 H &
PIEIS, XINFIXOUT 75 55 fty PR ol M REyE I 28 AHIDERE , G SR A5 RS BAUCR IN), 3B b T AEXINFIVSS ]
A ULAC LY, EPEIRID (option code)n] LAIE RS misi iy Bl (X . F400KHZ A TMHZ) B33 £ A i
B G N T32KHZ) 3 W HRCHRG I, XINFIXOUT 2 A f54— AN HiBH,  FHAR YU [ 420K E)1.6K, &
3FTN: PEAR I BIIUR 1) AR A T S I AR R IR T E 8GN HLES A 4 RGN e R

R R GE N Bl AMHZIN B2 4 1514 4us .
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Eo
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g;‘4 XIN1
K i HiBH
32 KHz
XOUT1

K13, i s O C

.

5.8 434a%0

oy s A R A BSR4 REURB S, R RGN B
(Fosc) #EZINA; R, 2IEOKIFFRE A1 (EVF.0=1) , WIRIMRER0 P BT SLVFbR a5 A7 41
C(IEF.0=1) , R AT AR HHOLD L ViR 1 (HEF.0=1) , MIH1EHOLDIRZ: #4TCLR
DIVRO W] L 73 S s O] e DU R -

59 &1 (WDT)

F 1A i 28 (WDT) hafrm bil-$ies, FERT LS4 b e iRy, (RUERTPIIE 1847 WDT
FRIAH 1% P (option code 1, WDTIHFUG T4E; AHWDTHH, REGUKBEN; VIHEAN, WDTHIHA
I} 4k Fosc/1024; #147SET PMF, #08H (E,CLR PMF, #08H) , m[¥WDT ¥ % A 44 3 K
Fosc/16384 (i Fosc/1024) ; $h4TCLR WDT, wKWDTH W BEE AL, 1E W EAER, NP
WDT % i, 755 WDTR A7 ; WDT (3 R B 05 s mlia [, SR HEAL. RGN BN
32KHZ, HWDTIH %4 N\ kFosc/16348I, WDT i H J& #1 4500ms; WDTAH R (IIE A7 A 0, K
A \EWDTHIZhEE, 320 RIE | 140 I 2 0 25 Kt B 45T
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73 W0 gy o MEE.0
Fﬁ» Q1 Q2| ..1Q9|Q10Q11Q12Q13Q14 S Q ’ fEEFRHOLDAR . (HCF. 0)
RIRIRIR FR T T MRS (INTO)

1. KL

2. CLR EVF, #01H

3. CLR DIVRO
Fosc/16384 _ PMF. 3 Wbt oy
Ytk IES) s N
oo Qwl | Qw2 | Qw3 | Qw4 ————————» RZ A
‘O/o N N ) R ?ﬁEﬁ
Fosc/1024
1. 821
e TR 2. CLR WDT
(e /2k 1)

P4 53 s R [0 5 I 45 PR 4544

5.10 EHBf#81 timer1(TM1)

FERFERT (TMA)4 ml e e84 — 1Bl ) T vH 5y S5 M WIS TR o I 28 1 i) Ad S A MR S BIOR A e A
it BIMFPRE . 52 I 281 10 S AN B m] DU BLUR = AN —A4>: Fosc/64, Fosc. it i & 1 X %5 47
FRAMRY) IS OFIAI I 5 1. WILR R AL, eI 881 s AR 8 Fose; $4/TMOV TM1L, RztMOV
TM1H, R¥54, KR MEIEN A ERE A FE, 22ETMU 78 (BIMR1.3EEN0)
FHWEMRIPZEINS, (MR1.3=1) , HAZIEAZE MR NAEBRATML, EhE1FEm S ib$, HigE
FAERREALT (EVF.7=0) . EW 2 AFFI, Kiit (EVF.7=1) ; H A3 &% e 18 ERrioN
gerhdy, ERERISOOFE W b g dbry, W RVrbR &AL N1 AEF.7=1) , ¥ =4, 5B H
HOLD fe b &7 % A1 (HEF.7=1) , & IEHOLDARA . MRA.2L7 5 il 52 I 3% 1 145 22 A% 1% 21 MF P4
HEL, MRS 1 B s 45 1 8% J B R A 1145

52 IS 381 R I e Nl F T
JT A3 ()€ N 2 1R Bg = (FUE(E+1) /FT
MFP#i BT 5 (R =F T+ (FE{+1) +2 (H2)
FOUEAR 02 I 8 P00 ) 23 5
Fosc: Il Ai
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MOV TM1H, R MOV TMIL, R

1. MRL.3 = TS TS
2. MOV TMl, o Q= EVR.7
E B e L AAr
2. H3Z INT 7
N 3. Gk v ws0n
Fosc/64—#=0O = pp V- - 5. MOV TM1, #I
OO | s EHEE (2 |
Fosc —»=0O ‘/Oi (Timer 1) > Fﬁﬁg -0
, ] O \[FP
VRI. 0 LT A \ - S
F;_ MRL.3 & 1 —— L MRI. 2
e
1. MRL.3 = 0 MEP 55

KI5 S I g 1 A ]

Bl hn: FT432768HZ, HE 5 TMA 1) FiUE (8, MFP K Sy it — AN — 2 RS 5, %45 5 AR e [l 2
64HZ%16384HZ. MR 5TMATIE (2 18] i &2 U R 7.

3rd octave 4th octave 5th octave

Tone TM1 preset value Tone TM1 preset value Tone TM1 preset value
frequency | & MFP frequency | frequency | & MFP frequency | freauency | & MFP frequency

C 130.81 7CH 131.07 261.63 3EH 260.06 523.25 1EH | 528.51
C# 138.59 75H 138.84 277.18 3AH 277.69 554.37 1CH | 564.96
D 146.83 6FH 146.28 293.66 37H 292.57 587.33 1BH | 585.14
D#| 15556 68H 156.03 311.13 34H 309.13 622.25 19H | 630.15
E 164.81 62H 165.49 329.63 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 29H 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# 233.08 45H 234.05 466.16 22H 468.11 932.23 11H | 910.22
B 246.94 41H 248.24 493.88 20H 496.48 987.77 10H | 963.76
W P A4 (440 Hz).
5.10. 1 X 772 1 Mode Register1(MR1)
MR12E447 757728 (MR1.0£MR1.3) - MR1H THHE N 281, A Xk

m Z2 O =
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-11- JRAAL



W541C240
& Winbond

3 2 1 0
MR1 w w - w

VW R KA E AR
MR1 0=0 SEREE1H PN EILAN R HFosc
=1 e N EIEALE HFosc/64

MR1 1 &8

MR1 2=0 MFP&AZSIE I TE NMFP4i A
=1 ISR e SR AMF P4 H

MR1 3=0 e itk
=1 EMEIFLAR R

511 i

W541C240G 2 W EBFH T (2340850, eI 81 FANAEE W (RCHD o AW 1) bk A7 i
THFAEE 2 (ROM) [#1004HZ020H[7]. IEF, PEF, FIEVF#HIhEr. YEVFY: ML E A1 H I
NIEFFIPEF# AW E R, = Arh . P~ 2Bl G, EHATEN INT 5UMOV IEF, #1540, il
P E A5 LT R K, DIS INTH; A ] LR bR . HOLDAL U 7= AE b 7, K58 i 38 tH HOLD A
X, BATHERI TR, BATEH W PR IURTNIE S )G, uCHE B AHOLDEL A . FEEIWnK7, i
Fanr

WIHA AL
e EN INT P
o3 0 MOV IEF, #I v
e HhfES
- SES) EVE.0 | 55 >
i IEF. 0
BT RC (
i A s o EVE.2 | >
L S A T o
ﬂi N
L L f22 i
R =it R s EVE. 7 o= o EPIZEﬁ Gl
> S . Q IEFC7 > (i j» 4 T 00CH
7y : FiL % R
\b — 020H
2% < ?‘
DIS INT 54

— Wkt AL
—CLR EVF, #I{§%
Bl 6. Pl fAr s A
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5.12 STOP#ER

STOPHLAN, uCHI P AT Bt i1k . SATSTOPHE 4 ), uCHEASTOPHKII; RCH LT BEUT 15
7, WNHRISTOPKEIA . A MG S EN G, uCIR 1 STOPH A KA HAT N fHE 4 (Al
N HJNEF AL MPEF AL B AL (set) , FR/P i AR5 T ) o SR 1EAEIR tH STOPH 3Ny ™ A= 4
%, WIHESTOPRA 2 Ja i L #4EHE4 (NOP)

5.13 HOLD#E R

HOLD#:CIN, UCIHIFTA #R e G, et g, 4iss, FILCDIKBh 8R4 o $#fTHOLDHE 4
(HOLD) 5, uCit AHOLDARZ . HOLD#E R A i HA: w881, 2 Mies0, RCIH, HHIEA
HOLD#: /i, HEF, PEF, FIIEFkrET ¥ EHOLDEIZIE H 44, HMSRESEERANTHE.
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IIATER0, SR, E N HR0
SE T2 1, RCHf 1 HLSPAR Y,

TAFHOLD =

Pt

R A VR?

W EVE.n bRa&
PAT PR ST

iHFR EVE.n FRiE

BUHERbRAS AL AT A 45 R

()

A8 1B A8 1B
P
v
[FIFJHOLDRE =X, PC <~ (PC+1)

e FUEERG R T S AEEVE AR N (K bR

P11, HOLDAE R o i 1 <]

5.14 HOLD# B H St iF4r&E (HEF)

HOLDA RGE H Ao br s A 8hr —dk il %7 /7 #%(HEF.0 to HEF.7). HEF#ZHIHOLDF IR H 444%, MOV
HEF, #1#84 s, e L
7 6 5 4 3 2 1 0

HEF w — — — - w — w

W 2R HAT R AT

HEF.0 =1  Zp#ii#s0%: th ‘T EHOLD# IR Hi 1 g
HEF.2=1 RCHf{F 5% FEHOLDE AR Hi{fifie
HEF.7 =1 @i &3 1% th T EHOLDH IR Hi i g
HEF.1. HEF.3. HEF.4. HEF.5. HEF.6 (N
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5.15 Hr o iFtrE (IEF)
T Fe VR AR A N 8AT b A s (IEF.0 B IEF.7). X SUATEEGI IR A, TR A A MOV
IEF, #1. BB —ArbWrit, AN GRS = A, HAI AR Z . ik FREP, 251k
XL, BB R TES MOV IEF, #15KEN INTH54 . [Hif, fVFXEedilr, i xdTMoV
IEF, #15(EN INT. =4+, DIS INTH54K a2k i sl 75 LR

7 6 5 4 3 2 1 0

IEF w - - - - w - w

W FEHAE
IEF.0=1  Zpii#s0ii =k g0

IEF.2=1 RCIM5 5 H%U& =4 Flki2

IEF.7 =1 @mfa1i =L g7

IEF.1. |IEF.3. IEF.4. IEF.5. IEF.6 N

5.16 IO fLiFkr&E (PEF)
g 1 Fo Vb b S DU —JE 75 fr 7% (PEF.0 2] PEF.3).; RCH{EIR HHOLDBIA B AT h iy, 755t
WEPEF, MOV PEG, #1454 5CMATPEFIAE, {7 XanT:

3 2 1 0

PEF w w w w

e W3 FUA] 5 R i,
PEF 0=1 fHFRC.OMME 5 SR H HOLDA = 5 H W (1 BT
=0 %5 1-RC.OMIME T A8 5 HhilE H HOLDAR 25k P K () $h AT
PEF 1=1 AHRCAKIE S S HIE HHOLDA L sk Fh T 3T
=0 25 1ERC.AMIME 5 S 7 HE H HOLDAR 25k P K () $h AT
PEF 2=1 AHRC.2H1ME 5 XA 1B H HOLDA 2 5k Fh T ) $0A T
=0 25 1-RC.21115 5 AR 5 HhilE H HOLDAR 25k P K () Pk A T
PEF 3 =1 fA¥FRC.3MME 5 5284 HliE H HOLDA 2 e Hh b i1 A T
=0 %5 1-RC.3M15 5 XA s hilE H HOLDAR 2k b WK (K i A 7

5.17 RCOM:EESTOPK £ fE47 & (SEF)

RC 111 [t STOP i) i e by s J& DA H) 3 %5 /7% (SEF.0 % SEF.3). wifixf SEFHIAH N A7 HEAT BEE
i, ABAERCHMESTOPIRG . WA as N A EEIIMOV SEF, #1452 Kz, ArE k.

R H - 2003 7 118 H
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3 2 1 0

SEF w w w w

W RoR A Al S AVA] 3

SEF0=1 RC.OF{F 51\ T % T 3STOPH IR H Al fiE
SEF1=1 RCAIE 51 TR TESTOPHL IR Al it
SEF2=1 RC.2H{5 T T % T ESTOPH IR H Al fiE
SEF3=1 RC.3I5 51 R TESTOPHL IR Al it

5.18 HOLD# B H i & 45 & (HCF)

HOLDAE TR H 4 h bR s 84 —HEHI %547 8% (HCFO %] HCF7). #51iE HHOLDAER i, Hafilf

&4, MOV R, HCFLFIMOVA R, HCFH® LAz HHCF. HCFIfT = A h—it, 1B HHOLDAE:R,

[W i}, HOLD¥54 1%k, CLR EVF, #1 (EVF. N=0) 54 MiHCF& 7. EVFMHEF& A7 )5, HCFAH
NG E=R A A =5 &

7 6 5 4 3 2 1 0

HCF | — — | R| —| —| R|] —| R

R For g

HCF.0 =1 2400 A fHHOLDR AR H
HCF.2=2 RCH{G 5 S & MFHOLDE AR H

HCF.5 =1 Zi#81010% H AT HHOLDR A (118 H
HCF.1. HCF.3. HCF.4. HCF.6. HCF.7 N

5.19 HF4RE (EVF)

FObRE AN I P A2, hAEEMFE, CLR EVF, #1548l AR A, fe X F:
7 6 5 4 3 2 1 0

EVFI R | - | - |- | - | R|-|R

R FRHIE

EVF.0=1 Z#iiak0us

EVF2=1 RCI55 %2

EVF.7=1 sEiad1ui.

EVF.1. EVF.3. EVF.4. EVF.5. EVF.6 TR
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5.20 Z¥#7&Parameter Flag (PMF)

PMF 2y —ANDU A7 — ikl %5 /745 (PMF.0 to PMF.3).; PMF(1 SET PMF, #l 5{CLR PMF, #l 54 ¥=4l,
5 LR

PMF [ w [ = | = | -

TE W R S AN 3

PMF 0, PMF 1, PMF 2 {8

PMF3 =0 FHIH& a4 Fosc/1024.
=1 B E NSRS Fosc/16384

5.21 i AR 0FE2E (PMO)

st A O %7 A7 2% 4067 —HEHI 25 77 9% (PMO0.0 to PMO0.3). PMO vk s& % N B e i #y i, IMOV
PMO, #1548, e Xk

3 2 1 0

PMO _ w w w

W BRI G AVA] 3

PMO 0 =0 RAHCMOS it
=1 RA FINMOS JFi#ifin i (open drain)
PMO 1 =0 RBACMOS it
=1 RB  EINMOS H-JRit i
PMO 2 =0 AR IERC I _Edy L FH
=1 SEVFRCIA T _Ehr HiBH
PMO 3 {REH

5.22 i AR FHER1 (PM1)

s IR PR AN R TR (PM1.0 3] PM1.3). PMAEHIRAL (i A A i, MOV
PM1, #1544, e R

R H - 2003 7 118 H
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W541C240
& Winbond

PM1 w w w w

VW o LU SR T
PM1 0=0 RA.O fEhHnH
=1  RAO AN
PM1 1= RA.1 A%t
= RA1 1A% A
RA.2 1E N %
RA.2 1A% N
RA.3 1E N %t
RA.3 1E RN

PM1

PM1

w
1

N
1
aAa O Ao O 4 O

WIHE AR, RAFCHHARIL (PM1=1111B).
5.23 iy DX F 7352 (PM2)
i BE R 275 72 2% 4hr — b5 7728 (PM2.0 3] PM2.3). PM2yk & RB H s A B, thMOV

PM2, #1544, fre iR

3 2

PM2 w w

T WERZR HUAT 5 AN 2.

PM2 0=0

RB.O 1 A%y i
RB.O 1 4% A JH
RB. 1/ Ay i i A
RB.1/Ey fan A
RB.24 Ay i A
RB.21E Jy fa A
RB.3 Ay i Al
RB.31Ey fa A

WIHE AR, RB E AR (PM2 =1111B).

- 18-
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W541C240

5.24 HEfiThhE

W541C240 A LLLL EHE BB RES MGG M. SA7)5, W541C240 [MAIMRA T

et 4ees (PC) 000H
T™1 =X
MR1, PMO, PAGE, PMF 27742 ST

PM1, PM2 7 f£a%

WwWHE (1111B)

PSRO 75 fr%

A

|EF, HEF, PEF, SEF, HCF, EVF 5 AL
NIk PN EZ Fosc/4

SE IS 2% LIRSS IR Fosc

MFP it i

by N FIRA, RB iy A
i N RE [

RA &RB [l CMOS %!
RC M b HFH 1N

BT 00 5 I g PR N I e Fosc/1024
LCD &R KA

B th s LCD 3k

5.25 A\ /l%H ORA, RB

RAILTHRAO % RA3J, RBIHH RB.0 % RB.3W. EHIMAEAIN, %A/ D RAFIRBH 4k T
BWACRA: RAHMIRBHAE M L, HPMO % 7 #% 1 £ CMOS EiNMOS 71 ifi (open  drain)fi i 15
X5 MRA/RBANMOSHH KA, AR BT, JFfB LS E st &, S/ 4kmai. PM1
FIPM2 75 174 8 RA T ELRB 1 &AM AN A H 220, MOVA R, RAZIMOVA R, RBHE4 58

ATJEE; MOV RA, RE{MOV RB, RZEmkimHIIkE.

_19-
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W541C240
& Winbond

N/ RA (RB)

VDD
(™ PMO. 0 (or PMO. 1) {>D
O
T
B Gehis 1 1/0
o 193??% RA. 1 (RB. n)
MOV RA, R PMIL.n
(or MOV RB, R) (or PM2.n)
Fe |
ffifis MOVA R, RA
o e (or MOVA R, RB)

RS

SR NE i A )
5.26 A HRC

RCIH#RC.0FIRC.3Hl. RCIHIFEAHIEY 5 —ANnTI% () _Epr A BEARIEG, i AR 07%5 /74 (PMO) &
SE; WERCHMANAIPEF, HEF, FIEF, RC¥EMAL FIME 5 AR #0K E H HOLDA 3 sk $44T
PR 2448 MOV SEF, #lin AW 8 2 J, RCHIN I T B i) LS R 458 H STOPHI R . i 1
IR0 (PSRO) il #RCHIRZ: PSROWLALLIEAMOVA R, PSROiEH, FICLR PSROJE4
B, PRSI KRR R

5.27 4 RS FHF2 (PSRO)

it DR & 25 A7 w0 b 4407 3|25 4728 (PSR0.0 ¥ PSR0.3); PSRO #LLLIfR4AMOVA R, PSROi#
i, FICLR PSROFEA-ERR, A LW
3 2 1

PSRO R R R R

i RER I
PSRO 0=1 RC.Of5 5 %
PSRO 1=1 RC. 115 5 4
PSRO 2=1 RC.215 5 %4
PSRO 3=1 RC.315 5 4

-20-
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W541C240

g 4

PEF. 0

"5 PO, 2 1 PSRO. 0
= ’T‘> 5 %:) e
RC. 0 RasiBEs
g HEF. 2
; EVE.2 7 o
" 'PMO. 2 e 1 psko. 1 Ly 1‘31( Q 7 o> HCF. 2
D%ELD 11%&¥7’:L‘37ck R
RC. 1 EARIEAS
\—4
g INT 2
PEF. 2
70" PNO. 2 15 PSRO. 2
o I > 55 8%
RC. 2 o ge 7@7“ CLR EVF, #I
- [ =X
PEF. 3
E‘PMO. 2 15 PSRO. 3
D_’ib J ﬁ%@g@ick
RC. 3 MU 2%
o<}
E>XDA
{%MOV PEF, #1
SEF. 0 . .
FRERY T CLR PSRO
L °
SEF. 1
T o
RIS d
SEF. 2 MEERHOLD T AR A
TR "
2% 7
SEF. 3
TR "
2% d

5.28 MFP % (MFP)

Kl 9. M ARCHI4i

MF Pt BT DU H e B 2 1 I I B sl R R s BRI 4 i B X 3 A2 881 (MR1) B . MRATEE R
w6~ . MRS 207 K0, MFPHiH Z7E LA E I 4096HZ. 2048HZAT = —AN h#ih, fEak b
WH128HZ, 64HZ, 8HZ, 4HZ, 1HZ (& RZN4EP 432, 768KZH) H TR MK MIFE S . MOV
MFP, #1454 158 PR B 228 S il 27 A7 2 MFP 807 B0t 5t B 11 2 SCRIMF P % 1 I8 B 4n s

(Fosc = 32.768 KHz)

R H - 2003 7 118 H
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W541C240

R7
R6

SV

—_

FUNCTION

o

KT

128 Hz

64 Hz

8 Hz

4 Hz

2 Hz

1Hz

o|o|o|j|o|o|o| -~

K

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

~lOlO|lO|lO|O|O|~|O|O|O|O|OCO|O|—~|O|O|OCO|O|O]|]O|=~~|]O|]OCO|O|OC|O]| O

oO|~|O|lO|lO|O|O|O|=~|O|O|O|OCO|O|O|~|O|OCO|O|O|]OC|O|=|]O|l|O|OC|O]| O

o|of~|]O|lO|O|O|O|O|—~|]|O|O|O|O|O|O|~|O|O|O|J]O|O|O|~|O|O|O]| O

o|o|lo|~|O|O|O|O|O|O|=~|O|OCO|O|O|O|O|~||O|lO]J]OCO|O|O|O|=~|]O|O]| O

o|olo|o|~|O|O|O|O|O|O|—~|O|O|O|O|O|O|—~|]|O|J]O|O|O|OC|O|~|O]| O

o|lo|o|l0o|O|~|]|O|lO|OCO|O|O|O|~|O|OCO|OCO|OC|OC|OC|—~

4096 Hz* 1 Hz

_20.-
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5.29 LCD ##I2%/9K5h 3%

W541C240 1] UL H 5K 3 24 B A1 4438 FH 4 B ILCD,  &ih24x4 s . s A0 T LA 5FLCD
IR EE AR R FRAS. 120mE120 25t 120 EA/3 A5ty 1313 Sty 1/30E1/4 45 Lk
(ZE13) . LCDIIAS T % nl ULk & A Fw/64,Fw/128,Fw/256,8(Fw/512; %4k, fEoption codett
Al DL B LCDIK A it B (B0 BE23) (AL DUANME y By H 1. LCDIAS i dii® (FLCD) 14k
R R

- iFw
Fosc or Fosc/32 MM_' QL] Q21Q3[ Q4| Q5] Q6| Q7| Q8] Q9
Fs —# Fu/64 |

Fw/128
HE L5 e b
CRpL IR /0L ) -

ppem | FLOD

K12, LCD sefisii% (FLCD) “kitxl&l

R H - 2003 7 118 H
-23- JRAAL
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K Rk
ETAR Y I
LODHEARIESE | ;E%g?g LCD #3E RAM
By —{ oo Lop Beskdl | (24 x 4 i)
" Fihlas
— Pl LoD AL & fRE ) l lMOV L. %t
\ Wil
DHL = 1cp s s |<PEE
bz —| il BB B/ e
wm o gy I IR
VSS > ypp1 # 3 COMO %1 3 SEGO %] 23

 13. LCD YKzl as/ il s kit &

Fw = 32.768 KHzI, LCD#Z U T K7

LCD i #Ba5 112 5% L 13 & 14 52
Fw/512 (64 Hz) 64 32 21 16
Fw/256 (128 Hz) 128 64 43 32
Fw/128 (256 Hz) 256 128 85 64
Fw/64 (512 Hz) 512 256 171 128

55 24L.CD X &y Y AT, 45244 LCD %4 RAMES (LCDROO0%LCDR1F) , MOV LCDR, #1; MOV
WR, LCDR; MOVLCDR, WR; AIMOV LCDR, ACCZ:454¥n]i'5LCDE#ERAM; LCDX#ERAMS % th
HAEAAG I AF U7 AL IL B B b B, AT g, LCOEIERAMIIN B N1, FTFFLCD, &N
0, WIZCH. WL Afrfifias HEKSLCDEPRAME N 2% (LCDR) Wit £ Br04 Br 231 i i 1, LCD%ds
RAMFH B /18 F 2 [0 1 ¢ R Wl R s :

com3 CcCOM2 COM1 CcCOMo
LCD ¥4l RAM | #irth il 73 2 71 70
LCDROO SEGO 0/1 0/1 0/1 0/1
LCDRO1 SEG1 0/1 0/1 0/1 0/1
LCDR16 SEG22 0/1 0/1 0/1 0/1
LCDR17 SEG23 0/1 0/1 0/1 0/1

LCDON#5 441 JFLCD %.7x (R /EHOLD#E ), LCDOFF+54 CHILCD 2 ~. WM E AR, LCD#& B4

-24-
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st WIRRALA G, LCDSE R A 3K H. i RLCD A 24k T LCDONH %
IR F TR R o ELHEAF it 4 A7 AT LA LCDROO H (1 % A% 228 2 AH Y. 11 B it 1 (SEG3

SEG0) , HAtbHILCDEHE AERAME 1] LU DAy i HI“r H s RAMR A7 UK 4l

W541C240

LCD# 3 RAMAH B /3 FH I

LCD % RAM a0 A fr 3 fr 2 A £ 0
LCDRO00 SEG3-SEG0 SEG3 SEG2 SEGH1 SEGO
LCDR03-LCDRO1 - - - - -
LCDRO04 SEG7-SEG4 SEG7 SEG6 SEG5 SEG4
LCDR0O7-LCDR05 - - - - -
LCDR17 SEG23-SEG20 | SEG23 | SEG22 | SEG21 | SEG20
LCDR1F-LCDR17 - - - - -
LCDIRsh b 2 FI A 31753 (ILCDBL 2 [H] [ < R 40 R 7 s
LCD Izhti=k A RABFLCDE & K& FHER BRI B E=3.0V
ES 24 (COM1) VDD3, VDD2 5 VDD 1k
12 ik 1/2 =t 48 (COM1-COM2) \VDD3 5 VDD2# 1
12 Wk 173 F2stk 72 (COM1-COM3) VDD3 5 VDD2#m: %
1/3 ik 173 Fastk 72 (COM1-COM3) -
1/3 /s 1/4 F=5tk 96 (COM1-COM4) -
LCDIR A A I B B
HHRHHAT: 200347 H8 H
-25- JRAAL
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@ Winbond
BEAERG (26)

1IEH TAERR
— - - VDD2
como - - VDD1
—— - VSS
Unlit LCD driver o xggf
outputs -~ vss
Lit LCD driver —— -~ VDD2
outputs -~ VDD1
- VS8

12 fRIE1EFTHEATRS (26)
F# TR

- - - VDD2

COMO _J_____J______r_____r_____f__' VDD
N R

- - - VDD2

COM1 _J______j______j______f______I______F, - - VDD1
- - - vss

LCD driver - VDD2
outputs for J - VDD1
seg. on COMO, - VSS
COM1 sides

being unlit

LCD driver -~ VDD2
outputs for - - - VvDD1
only seg. on — - VSS
COMO side

being lit

- 26 -
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12 fRiE 113 52 ARZRL(EH)

IEH TEREX
-~ VDD2
- VSS
- - VDD2
COM1 ’_|_|7 - - vDD1
- VSS
- - VDD2
COoM2 —l I_J - - vDD1
- VSS
LCD driver ] - xggf
outputs for all - - vss
seg. on COMO0,1,2
sides being unlit
LCD driver -~ VvDD2
outputs for only -~ VDD1
seg. on COMO — - VSS
side being lit
LCD driver ] ~~ vbb2
outputs for only o VDD1
seg. on COM1 VSS
side being lit
LCD driver - - VDD2
outputs for only - - VDD1
seg. on COM0,1 — - - VSS
sides being lit
LCD driver ~~ vbD2
outputs for only o VDD1
seg. on COM2 VSS
side being lit
LCD driver - - VDD2
outputs for only - - VDD1
seg. on COMO,2 - - VSS

sides being lit

113 fRE1/3 52 SR (245))
¥ e

R H - 2003 7 118 H
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W541C240

COMo

CcoMm1

Com2

LCD driver
outputs for all
seg. on COMO,1,2
sides being unlit

LCD driver
outputs for only
seg. on COMO
side being lit

LCD driver
outputs for only
seg. on COM1
side being lit

LCD driver
outputs for seg.
on COMO,2
sides being lit

LCD driver

outputs for seg.

on COM1,2 —I_l_
sides being lit

LCD driver

outputs for seg.
on COMO,1,2
sides being lit

=
L

=t P E
e
e
J o e T
pg Sy B e B

=

VvVDD3
VDD2
VDD1
VSS

VvVDD3
VDD2
VDD1
VSS

VDD3
VDD2
VDD1
VSS

VDD3
VDD2
VDD1
VSS

VDD3
VDD2
VDD1
VSS

VDD3
VDD2
VDD1
VSS

VDD3
VDD2
VDD1
VSS

VDD3
VDD2
VDD1
VS8S

VDD3
VDD2
VDD1
VSS

113 fiE1/45 2 R (254)

IEH TR

COMO

COM1

- VDD3
* VDD2
* VDD1
" VSS

* VDD3
* VDD2
* VDD1
© VSS

- 28 -




W541C240
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-~ VDD3
COoM2 -~ VDD2
-~ VDD1

VSS
©° VvDD3
COM3 - - - \VDD2
©°  VDD1
T VSS
LCD driver - - - vDD3
outputs for - - - VvDD2
only seg. on - - - vDD1
COMO side - - - VSS
being lit
outputs or - voog
only seg. on J_I_IJ_I_I_I_I_I_I_J_I_I_I_I_I_I_LT - vep?
COM!1 side VDDt
L VSS
being lit

13 fills 1/4 SRR () ELERIE R BAER

LCD driver - - - VDD3
s leleﬂﬂjlyLUTIJerm
seg. on COMO, - - - VDD1
COM1 sides oo

VSS
being lit
outputs for - voos
COM2,3 sides —L'—|_|_|_|_|_|_L'—|_|_|_|_|_|_IIJ oo
COM2,3 sides o
S VSS
being lit

R H - 2003 7 118 H
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LCD driver -~ VDD3
outputs for -~ VDD2
seg. on COMA1 -~ VDD1
COM2 sides - VSS
being lit

LCD driver

outputs for "~ vDD3
COMza sces —|_|_I_'—|_|_|_|_|_|_I_L|_|_|_|_|_|_I_L oo
COM2,3 sides - vss

being lit

LCD driver

outputs for . \ops
COM1,2,3 sides - - - VSS

being lit

A AR X E B AN [RILCD IR FUE A, SRl T

Static LCD Configuration 1/2 Bias LCD Configuration
il M
I DH1, DH2 floating | 0.1uF
DH2 DH2 ——I_
| [
VSS VSS
C | L oo C [ i L oo
:_' VDD :'l VDD [ I
P I P | 0.1uF
VDD1 ® VDD1 |
| [
VDD2 @ VDD2 o
| [
VDD3 VDD3
VDD1 = VDD2 = VDD3 = VDD | vDD1=1/2VDD, VDD2 = VDD3 = VDD

LCD fd&, 4:

-30-
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W541C240

1/3 Bias LCD Configuration

T—ITO

DHA1
L o
—

DH2

VSS l i
I

I
VDD

I | 0.1uF
VDD1 |

1
w VDD

VDD2

VDD3

vVDD1 =1/2 VDD, VDD2 = VDD, VDD3 = 3/2 VDD

T—TITO

1/3 Bias LCD Configuration

DH1‘————i]
I

oz |— T
I

0.1uF

VDD

I
VDD2 |

I
VDD3

| | 0.1uF
VDD1 ]

VSS
J?‘ —$L' —L' VDD

vDD1 =1/3 VDD, VDD2 = 2/3 VDD, VDD3 = VDD

_37-
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W541C240

6. B A FRIERIVE E

¥ ¥4 ] XA
HL s B A -0.3t0 +7.0 \Y;
SR PR N RS -0.3t0 +7.0 Y,
FEFL I 120 mwW
TCAEIASE R 0 to +70 °C
I B A SR AE -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. Bl
(VDD-Vss = 3.0V, Fm = 4.19 MHz, Fs = 32.768 KHz, Ta = 25° C, LCD on; unless otherwise specified)
¥ 5 > Jis B/ME | BB | B&KME | BAL
&
TAEHR VDD - 24 - 3.6 \Y;
TAEHG (A AA) loP1 TAE (Ext-V) - 8 15 HA
TAEHR (RC HX) lor2 | Jotidk (Ext-V) - 35 60 HA
HOLDHL# (fh A2 xX) IHM1 | HOLDEL G 2k (Ext-V) - 4 6 A
HOLDHLy (RC 245 ) [HM2 | HOLDEEUE 13k,  (Ext-V) - 16 40 HA
STOPHIJ (AR IsmM1 | STOPELR TGk (Ext-V) - 0.1 2 HA
STOPHEL  (RC A=) Ism2 STOPHEA TG 1141 (Ext-V) - 0.1 2 HA
i N HL VIiL - Vss - 0.3 \Y;
VDD

-32-
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DC 5, 4
S 5 A B/ME | BEUME | BK XA
&
i N e LR VIH - 0.7 - VDD \Y
VDD
MFP i Hi % HL e VML | loL=3.5mA - - 0.4 v
MFP %t & i s VMH loH = 3.5 mA 2.4 - - \%
RA, RB [ 4 I H VABL |loL=2.0mA - - 0.4 v
RA, RB %t = HLE VABH | loH=2.0 mA 2.4 - - \Y;
LCD $eftryHiim llco | All Seg. ON - - 6 HA
SEG0-SEG23 Wi rfuifi( | lou VoL = 0.4V 4 - - A
YE 3 LCD%i i) Vieop = 0.0V
SEG0-SEG23 IK#Hij | IoH VOH =24V 15 - - A
(% LCD Hthi) viep=3.0v
by N3 11z H L Rcb | PortRC 100 350 | 1000 KQ
RES_Ff FifH RRES - 20 100 500 KQ
8. A
(VDD-Vss = 3.0V, Ta = 25° C, 7 H i B A1)
S 5 A B/ME | BEUE | BKME | B
RC % - - 1000
TAES FOSC | ikt (EPRIGHAERY) | - 32.768 - KHz
RC AR R HL I B = 2R (1) Af f(3V)-f(2.4V) - - 10 %
Al 22 f f(3V)
a4 Ji T | AP A - 4/Fosc - S
AT AT B TRAW | Fosc = 32.768 KHz 1 - - us
AT B Tiaw | Fosc = 32.768 KHz 1 - - usS

-33-
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9. i 7Y iy rL % I

Vce
VoD
| RAO COMO
‘ o 4—. / . o LCD
OMpMS@nm\\ . . . . PANEL
<+—RA3 COM3
SEGO (1/3 Bias
. RBO . . 1/4 Duty)
[ RB1 . *
| RB2 SEG23
RB3
DHA1
t RCO +
I RC1
| RGo2 DH2
RC3
VbD1 < ;
¢ . Connect to capacitor and VDD
Vbp2 ¢ to generate LCD voltage
VbD3 < -

--=--[——XouT
%_____—r_’ XIN MFP %

Vss

I }d
Tt
<
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W541C240

10. ¥84%K

5 H#R

ACC: Eyinks

ACC.n: S EENAL

WR: TAEZ A7 2

PAGE: e

MR1: B2 A7 1

PMO: Uiy 2 AE 4% 0

PM1: Uiy 1 27 A4 1

PM2: Uiy [ 25 7452

PSRO: I RS A /748 0

R: ey (RAM) Ryl
LCDR: LCD il £7-fift % (1) b ik
R.n: FHERAMA SN
I: s

L: R 1 Mk

CF: WA bR

ZF: FArbR&

PC: PP v Hods

T™1: SE N 231

IEF.n: R T RS AR R SN
HCF.n: 1B HHOLDASE 2 1) 45 A AR AV
HEF.n: HOLDAE =L 1) 5 NAY.

PEF.n: Iy S e AR S TR N

EVFn: RAEARE I HINAL

SEF.n: STOP A UM A e A5 &5 1 S NAL
| = ANEET

&: 5

A 5%

_35-
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ik, o
EX: Sk
! Mm%

[PAGE*10H+()]: PAGE(f72, £71, £70)*10H+( )Mk 1Py 7%
[POI: 5t TP ) A 2%
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a4

Bhid ¥ ke MR AL JA#H

HARE

ADD R, ACC ACC — (R) + (ACC) ZF, CF 1
ADD WR, #l ACC — (WR) + | ZF, CF 1
ADDR R, ACC ACC, R (R) + (ACC) ZF, CF 1
ADDR WR, #l ACC, WR < (WR) + | 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
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
INC R ACC,R—(R) +1 ZF, CF 1
DEC R ACC,R~(R)-1 ZF, CF 1

R H - 2003 7 118 H
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BeR1, &

Bhic R Thee bR EAL JA

EHES

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 WR, # ACC, WR - (WR) & | ZF 1
ORL R, ACC ACC —(R) O(ACC) ZF 1
ORL WR, #l ACC — (WR) OI ZF 1
ORLR R, ACC ACC, R~ (R) O(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, # ACC, WR — (WR) EX | ZF 1
BEE1ES

JMP L PC10-PCO —L10-L0 1
JBO L PC10-PCO — L10-L0; if ACC.0 = "1" 1
JB1 L PC10-PCO — L10-LO0; if ACC.1 ="1" 1
JB2 L PC10-PC0 — L10-L0; if ACC.2 ="1" 1
JB3 L PC10-PC0 — L10-LO0; if ACC.3 ="1" 1
Jz L PC10-PCO — L10-L0; if ACC =0 1
IJNZ L PC10-PCOL10-L0; if ACC!=0 1
JC L PC10-PCO — L10-L0; if CF ="1" 1
IJNC L PC10-PCO —L10-L0; if CF ! ="1" 1
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€ Vinbond
He4% 1, 4

BhiefF Tk S WbR AL JE$A
HF e
MOV WR, R WR (R) 1
MOV R, WR R<(WR) 1
MOVA WR, R ACC, WR —(R) ZF 1
MOVA R, WR ACC, R—(WR) ZF 1
MOV R, ACC R~ (ACC) 1
MOV ACC,R | ACC-(R) ZF 1
MOV R, #l Rl 1
MOV WR, @R | WR [PR (bit2, bit1, bit0) x 10H + (R)] 2
MOV @R, WR | [PR (bit2, bit1, bit0) x 10H +(R)] - WR 2
MOV TABH, R | TAB High addresss — R 1
MOV TABL,R | TAB Low addresss — R 1
MOVC R R <[ TAB x 10H + (ACC)] 2
A & B
MOVA R, RA ACC, R~ [RA] ZF 1
MOVA R, RB ACC, R~ [RB] ZF 1
MOVA R,RC ACC, R~ [RC] ZF 1
MOV RA, R [RA] - (R) 1
MOV RB, R [RB] ~ (R) 1
MOV MFP, #| | [MFP]- | 1
btk & HHEAE
MOVA R, PAGE | ACC, R~ PAGE (Page Register) ZF 1
MOV PAGE,R | PAGE —(R) 1
MOV PAGE, # | PAGE | 1
MOV MR1,# | MR1 | 1
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€. Vinbond
e, o
Bhit 7 Ihke SRR AL A
MOVA R, CF ACC.0,R.0-CF ZF 1
MOV CF,R CF —(R.0) CF 1
MOVA R, HCFL | ACC, R—HCF0-HCF3 ZF 1
MOVA R, HCFH | ACC, R - HCF4-HCF7 ZF 1
CLR PMF, #1 | % In=1, WiEBRSEhRE 1
SET PMF, # | #In=1, W&ESHbr& 1
MOV PMO, #l FAEC 0 | 1
MOV PM1, # P 1 | 1
MOV PM2, #l P2 - 1
CLR EVF, #l | #In=1, WNEBRFIFRE 1
MOV PEF, # | W8/EE O A vrksk 1
MOV IEF, #I VLNl P WA R A 1
MOV HEF, #I TCE R HHOLDAE A o iids ik 1
MOV SEF, #l W STOPH S 1M AR AL VF & 1
MOVA R,PSRO | ACC, R— k& AAO 1
CLR PSRO i B i RS B A7 s 1
SET CF WE AL bR & CF 1
CLR CF T BRI FR & CF 1
CLR DIVRO T B S AAS 1 J PU A7 1
CLR WDT THEBRE T E I 45 1
Bl 754
SHRC R ACC.n, R.n— (R.n+1); ZF, CF 1
ACC.3,R.3-0;CF-R.0
RRC R ACC.n, R.n— (R.n+1); ZF, CF 1
ACC.3,R.3-CF;CF-R.0
SHLC R ACC.n, R.n—(R.n-1); ZF, CF 1
ACC.0,R.0-0;CF-R3
RLC R ACC.n, R.n—(R.n-1); ZF, CF 1
ACC.0, R.0-CF;CF-R3
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Bhie #F Thee =20 AR A JE$A
LcD
MOV LCDR, #I LCDR« | 1
MOV WR, LCDR | WR—(LCDR) 1
MOV LCDR,WR | LCDR~(WR) 1
MOV LCDR, ACC | LCDR ~(ACC) 1
LCDON FTJFLCD 1
LCDOFF SCHILCD 1
S I 2
MOV TM1H, R SENH0EAA < R 1
MOV TM1L, R JERTEF0fKAAL « R 1
W
CALL L STACK  (PC)+1; 1

PC10-PCO — L10-LO

RTN (PC)~STACK 1
HAt
HOLD HEANHOLDAS X, 1
STOP HEASTOPAI 1
NOP ToERAE 1
EN INT FoVEH 1
DIS INT A5 11 P 1

4] -
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€ Winbond
f84&2
ADC R, ACC #REACCKCFAIN
(R ACC < (R)+ (ACC) + (CF)
VAR R6%: RO (1 B A7 et ) 25 SACCFICE — kAN, 45 9L & T-ACC
S MR AR AL CF & ZF
ADC WR,#l SLENE 5 WRAICF A1 0
23 (8 ACC — (WR) + | + (CF)
W TAERAF AR N A 5LV ECRICFAR I, - 45 3% BIACC
SRR 5 £ CF & ZF
ADCR R, ACC REACCHICFAHN

Pk
i

SRR A

ADCR WR, #l

P

L

M bR AL
ADD R, ACC
Pk

i

S IBRE
ADD WR, #l

k.
]

SN IR A A

ACC,R « (R)+ (ACC) + (CF)

R6 4 ROG-HEIEHR A7 it % 1N 25 5 ACCHICF — BEHIAH N, 45 R & TACCHI
HAE A -

CF & ZF

SLEN¥E5WR F1 CFAEMN

ACC, WR  (WR) + | + (CF)

LA AP N 2 5 L BN CF — 34 n, - 45 3% T-ACCHIWR.
CF & ZF

R5ACCHEN

ACC < (R)+ (ACC)

ROFR6 L (A Hii A7 it IO 2 TACCHEIN, 4R & T-ACC
CF & ZF

WR 5 37 RIS

ACC « (WR) + |
TAEFAARBNE (WR) FISZEIEAH D, 455 % T-ACC.
CF & ZF
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W541C240

ek 2, 4

ADDR R,ACC

R 5ACCHim

ek ACC,R - (R) + (ACC)
- ggﬁfRO%‘»ﬁtE‘JiﬁEﬁﬁ%%ﬁE@WﬁEACC:iﬁﬁ%MHJJD, 45 B T-ACC RIS 17
M & G CF & 2F
ADDR  WR, #l SLEP S S WRAR DN
(e ACC, WR < (WR) + |
1t B TAEZArdy (WR) 5B HEHIAH, 255 % TACCHI
SSMRBR A CF&ZF
ANL R,ACC REACCH#EAME
e ACC — (R) & (ACC)
1t R6 4RO HE M E i fE it as N A HACCIN N A S, 455 E TACC.
FEM R bR &AL ZF
ANL WR, #l SRS WRAES
HRAE ACC — (WR) &1
! TAERAE RN A S LS, 451 E TACC.
E AT A diva ZF
ANLR R, ACC REACCH#EAME
HAE ACC,R — (R) & (ACC)
S| R6 RO FhLHIEIEA-iEes N A LHACCH Y, 453 & TACCRIEI A7 it 45 -
P i ZF
ANLR  WR, # STENSUSWRARS
A ACC, WR « (WR) &1
AR TAER A7 (WR)I AR S RIS, 4505 FACCRI TAE % /fWR.
SR A 2k
CALL L R
(e STACK  (PC)+1;
PC10-PCO — L10-L0
Ui I NS (PC10RPCO) 74l T HERR 7 A4, FRIT At a A7 5 B He b

HE (L102L0) . HHFFET

R H - 2003 7 118 H
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& Winbond

w4 %2, U
CLR CF WERCF
PR TH & CF
Wt B WA bR EO.
SRR R AL CF

CLR DIVRO S RER O Ja DUz B AL

ek S WA O R Ji DU 7 B2 A3
B PATIZIRPERY, ey (14467 ) DUA R AT .

CLR EVF, # LA AR AW

tE (e LA AR AV
K F AP 7 2R IO PR e Xt . 1 21

0to I8 | #1EHiE
0=1 | iERDHILL0M M H FAEFR G
M=1 | "H&

12=1 | WHERRCH; AR LI AAFbREAL

13, 14 (3

15,16 | frBd

17 =1 | WERE I AR ) F bR AL
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W541C240

fe o2, 4
CLR  PMF,# HES &
AR HRS bR &
i BANFR
10, 11,12 : &8
13 =1: &I 4 1% A R8P Fosc/1024.
CLR PSRO B RS FFE (RCOFSHRIRE
B i B FUIRS 772480 (RC G 5 08 bR s
Vi PATEHR A, EBRRC IS 5 bRk
CLR WDT F 105 i 28 0 J5 DAL B AL
B F 11058 I 4 1 i DU AN, 52 A7
i PATIZSR 25, AT 1ER 2 DUAL Z AL
DEC R R 2501
A ACC,R < (R)-1
i BAALft o N AR, 4595 TACCRIE P A7 it 2
SN b R Ao CF & ZF
DIS INT e aleal.i
AR A% 1A
i TP T2 1

_45-
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€ Vinbond

EN INT wh T fR

P T fu v

YA FeFr Wi e

HOLD HEAHOLDAR 2%

(e HENHOLDI) fig

Ui I NP AR HIHOLDIR .
(1) Pk
(2) BBIHEF M2 FHOLDAR 2B H 451
[HOLDRRE SN, 45 o = A6 38 HHHOLDAR X, AT vh W R, AT 5e i
THRFMRTNIE A )5, UCH: TG AHOLDAR 2

INC R RETA A 01

Bk ACC,R « (R)+1

Vo BB R 2N, 45908 T ACCHRISHE 77 it 2%

S Kb o CF&ZzZF

JBO L FHACCHIZEOAL R, WIF=A ki

(e PC10-PCO  L10-LO;if ACC.0 ="1"

i A #rACCIHZEON 1, WIL10 4 LOMEE I #5523 I PC 10 2 PCO,
HikEs, FACCHIFEON A0, WIFLF I .

JB1 L ACCHZEANI A, MIBkE:

At PC10-PCO  L10-LO;if ACC.1="1"

i A #ACCIZEAN 1, WIL10 4 LOMEE I #4523 1 PC 10 22 PCO,
HikE:, FACCIIEFEON A0, WIFF I .

JB2 L ACCHIZE20 A1, MIBk¥:

HAE: PC10-PCO — L10-LO; if ACC.2="1"

iA: A ACCIEE207 1, WIL10 4 LOMLSE ) H i B 45 i e v £ 2 1 PC 10 22 PCO,

HBkHe, #7ACCHIZEOAL N0, IR Eis N .
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Electronics Corp.
fe 4% 2, 4

JB3 L ACCHIZE1AI N1, NIBkEE

Ak PC10-PCO ~ L10-LO; if ACC.3="1"

ER FHACCHIZE3A K1, MIL10ZLOFE FIEda & e 7 vh 2 s IPC10 2 PCO,

Hik#:, FFACCHI0M A0, WIFEF s,

JC L CF 1, MBkiE

A PC10-PCO — L10-LO; if CF ="1"

i A #7CFA1, WIL104 L0 & f &b B i i i BUas FIPC10 4 PCO,  H.BkH:,

#CF 10, IR P Eegsnt .

JMP L T Bk

A PC10-PCO ~ L10-LO

SRR L1045 LOKE & B0 & e Ft P v B gs IPC102 PCO,  HiBk%E

JNC L FCFAN N1, ks

A PC10-PCO — L10-LO; if CF ="0"

- A CFH0, MIL10ELOME 1K 5 i Fe e i K s IPC102PCO, - HLBk4L,
et FCF R, MR EE .

JNZ L ACCAHE, MBkE:

Ak PC10-PCO  L10-LO;if ACC!=0

- #ACCA A0, MIL10ELOK & B P B e fe v Bss IIPC10£ PCO,  HLigk
e #, FACCHT, MR IEE.

R H - 2003 7 118 H
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Electronics Corp.

Jz L ACCH0, MBki%

B PC10-PCO  L10-LO;if ACC=0

— AACCHO, WIL10ZELOME K 2 ke P v e IPC105PCO,  FLigk
w: B, ACCAN0, WIARIF 28,
LCDON $TFFLCD

EE (e $IJTLCD

SRR I FFLCD &R~

LCDOFF >*HLCD

EE (e K HMILCD

SRR FHFLCD B R

MOV ACC,R RN AIXFIACC

At ACC - (R)

iR R6 42 ROMbHE 1) H b 47 it 2 1 N 286 FACC
MOV CF,R #R.0:%£ZFCF

(e CF < (R.0)

iR PLR6 42 ROMutE fr) £ 85 A7 it 25 1) S5 O 1% FICF
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W541C240

G 4%R 2, 4
MOV  HEF, #l B EBEHOLDE R H A iFhn
ﬁé 1/'5: 2 IHOLDAR U H fo VA
- 0to 17| #efEHIE
10=1] RiFHHiAs0%E HiERHOLDA .
11=1
12=1] fiFRCH; {57 T2 M MHOLDEIN.
13&14 | {#%.
15&16 | (8.
17 =1 FOVFE I #3138 H iR BRHOLD AR X,
MOV IEF, #l | RE/EETKAFKRE
A HR T AR 2 R4
L PN 710 52 (£ i BT AH N 1) A W Ao v/ A &

MOV LCDR, ACC

A

L

I0to 15 | #AEHEER

0=1 | REFGHIBORHD BTk,

11=1

12=1 | oV (RCH 5524 hiliadsi.

I3&14 | fRE.

15&16 | TRE.

17=1 RVFGERZ D W7hRES.

ACC HIN&EF£i%XFILCDR

LCDR « (ACC)

ACCIH P 22/£3% #ILCD %(#RAM (LCDR) , LCDR#D4% DOHhE
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W541C240

HAR 2 4

MOV LCDR, WR

WR HIHNZXZILCDR

BAE: LCDR « (WR)
AR WRIK N 545324 FILCD #4ERAM (LCDR) , LCDRG1D4 % DOk
MOV  LCDR,# | ¥ rBI¥0%3LCDR
A LCDR < |
SR ER S7EIEE%AFILCD #0#5RAM (LCDR) , LCDRHiD4 % DOH
MOV MFP, #l 8 il HH AR
A [MFP] < |
. U RMRAT 20780, HI7 2 10 #3045 H 8 HMFP I, % i %
i TS LA IR R T
15~10 0=1] M=1| 12=1| 13=1] K4=1] 15=1
Si | Fosc Fosc Fosc Fosc Fosc Fosc
'gnal | “o56 512 | 4096 | 8192 | 16384 | 32768
17 16 Signal
0 0 Low
0 1 High
1 0 Fosc/16
1 1 Fosc/8
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HAR 2 4

MOV MR1, #l

SLEEAEIR ERAFFA1 (MR1)

A
L

MR1 « |
SR AR X BB RF 47480,
B AR O iA 1

0 SEI S 10 P9 B IAIA N Fosc.
1 B2 EIEAITR ) Fosc/64.

bit0

o

bit1 il

= 0 JEMFPA5 577 L 88 7= AL 5 5 16 BIMF P H I
=1 e A1 AR S T 1L BIMFP Y H

bit2

=0 EH A 1 4 Uk
=1 ZI 1 B N

bit3

MOV PAGE, #l

KL AN HAL L B T A7 4%

Pk
i

Page Register ~ |
AL UV BB IL B GU5 A7 A%
i3 BefRBE, 470, fr1, fr2 (Al A =X Ttk A7

fr1 | fir0
0

0 {0 (00H %] OFH
1 |= 1(10H?|J1FH
0
1

= 7 2 (20H % 2FH
= T 3 (30H I 3FH

0
1
1

)
)
)
)

MoV PEF, #l

WE/EE RO RERE

Pk P AT AR &
i FEFINAIHE B A LUG, RCIE 5 128 vl DL SHOLDAR 2 ) 4 Hi 53 v 187 1)
e
10 to I3 RCiy 55 (%
10=1 RCO
11=1 RC1
12 =1 RC2
13=1 RC3
R H - 2003 7 118 H
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W541C240

A% 24

MOV  PMo, #l B R0 (258
AR VB TR B R 097 A7 o
B 10 = 0: RA i 1J2CMOSZE%Y: 10 = 1: RA i1 NMOS 271,
1 =0: RB i [1/£CMOS 25%¢: 11 = 1: RB ¥ I1 NMOS 287,
12 =0: RC ¥ I k47 HBH I %%
12 =1: RC 3jij I I HBHAT 24
13 = 0: RD; 3 [ 47 FEBHTCL
13 =1: RD. ¥ Edr A3
MOV PM1, #l RA 3 O % e 556
AR P DO A7 RA o N B 28
SRUER 10 = 0: RA.O & 10 = 1: RA.O 2% A
11 =0: RAT ZHrHE; 11 =1: RAAZH A
12 = 0: RA.2;& 5 Hi ;12 = 1: RA.2:2E 5 A
13 = 0: RA.3/& 5t i; 13 = 1: RA.3ZH A I
RAFIEAME AL (PM = 1111B).
MOV PM2, #l RB %\ /% B g 37 324
e RB 51 H 7Y A N H R A7 2451
AR 10 = 0: RB.OJy % HiJi; 10 = 1: RB.O hydin A

11 =0: RB.1AHIH I 11 =1: RB.A A
12 = 0: RB.2 M HH ;12 = 1: RB.2 4 A
13 = 0: RB.3 % ill; 13 = 1: RB.3 A A\
RB M#HIEELHARR (PM2 = 1111B).
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MOV R, ACC ACCHALIXZEIR

el R - (ACO)

- ACCIF N #4%3% FIR6 22RO Z: UL (1 B 77 i %

MOVA R,RA MARAOIEFEIXFIACC & R

A ACC,R — [RA]

i it N TTRA A 284512 IR0 2 RE B (1 503 17k 24 FIACC
SRR A ZF

MOVA R,RB MARAOEIEFLIXEIACC & R

e ACC ,R - [RB]

_— T N ITRBIR) Y 25432 FRO 2 RO UL [ Kt /7 ik 75 FIACC
M bR AT . ZF

MOVA R,RC #EIARC O HE(LXFIACC &R

ol ACC ,R « [RC]

L #50\ 1TRCI 1 725 32 FIROZ REHUIE (11 §cHE 74 S RIACC
SRR A ZF

R H - 2003 7 118 H
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W541C240

MOV R,WR WRIHN&EXZ| R
Pt R « (WR)
A WRIKN 24 FIR6 2 RO K HHE 774k 2
MOV R, #l MEIEGEFIR
Pt R < |
VELER
7. B HG2% 1) R6 42 ROE Mk 11 Bt 474t s
MOV RA, R #HHRE A AZIRAL
R [RA] ~ (R)
AR BHE A7t b B BIRA L
MOV RB, R HHRMAZAZIRBO
B ff: [RB] - (R)
LER

Kl A7 it s b O 2 i H BIRB O
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ok2, 4

MOV  SEF, #l wE/EERC O M ESTOPHE R R Ffr &

5 1 % B/ % RC O MBS TOPEI R o VAT
I I BIEAESTOPAR R, RC O MRS S E X
BEHA: 10to 13 RCH L1 LH T Wi
10=1 RCO
1=1 RC1
12=1 RC2
13=1 RC3

MOV TMA1L,R KREIAFIXFTMIL
AR TMIL < (R)
i R6 to RO HUhE F{ s A7 i 2% 1) ) 3% B TMAL.

MOV TM1H,R KREIAFIXE|TMIH
AR TM1H < (R)
i R6 to RO HUhE L da /7 fits w3 ) N 1% B TMAH

MOV TABL,R KREI N AIXATABL

B 1F: TABL — (R)

LA R6 % RO HUHE [ EE 170k 48 52 (4 Py 75 1% A\ TABL.

MOV TABH,R | KREINAIEATABH

A TABH — (R)

B R6 % RO HUHE K 17 ik 2% 52 14 3 2552 A TABL.

R H - 2003 7 118 H
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W541C240

MOV WR, LCDR

# LCDRHHIAEZEANE] WR

AR WR ~ (LCDR)

ST D472 D01k I LCD 4 RAMIK) A % F|WR
MoV WR, R RIIAFIZEWR

et WR - (R)

BEH: R6 % RO UL ¥ 17 i 48 1 P9 A4 FIWR.

MOV WR, @R

E#EfEIER & WR

ik

i

WR < [PR (72, {71, £70) x 10H + (R)]

[PR (72, £7.1, £70) x 10H + (R)] [KIEHE 17k 25 (1) kb2 5]

MOV @R, WR

#EEALIXWR F| R

A [PR (bit2, bit1, bitd) x 10H + (R)] - WR

BEH: WRIFH 2% 3] [PR (bit2, bit1, bit0) x 10H + (R)] -1k (KIE s 174k 2%
MOV PAGE, R RIAFIZ B 74

A PR < (R)

-_— R6 4 RO FHEMIACRAE il i 88 0 20X B I35 47 8 PR
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W541C240

MOVA R,CF CFIYy&%%| ACC.0 & R.0

ek ACC.0, R.0 — (CF)

LK CFIf) 4 23 £IR6 4 RO HE [ B A7 it 28 (K670, T Ah 1) 5l 774k v #5101
ACC# A0

SRR S AT ZF

MOVA R, HCFH

HCF4-7 iX3]ACC & R

ik

i

PN IA

ACC,R ~ HCF4-7

HCF55407 & %5747 (HCF4TO HCF7) N4 1% FIR6 2 ROk 1Y 53 171
o BUTIZIE A TS ACCH N 2SI 58 LR

Bit0 | fi%.
Bit1 | f*H.
Bit2 [ fr{y.

Bit 3 | 5z i) 2% 195 H A B HOLD A b s .

ZF
MOVA R, HCFL HCF0-3 %% ACC &R
Rk ACC, R « HCF0-3
i HCF#047 £ %5317 (HCFOZHCF3) i%%|R6%ROG-HI 15 Hs £7fif 2 1l
ACC. %84 )5, ACCIHWN RN & i F
M bR B AL

FATINE A

Bit 0 Iy A O H A BRHOL DL b s 4.

Bit 1 TRE.

Bit 2 RCuii I L5 52 AR ERHOLD B bR L.

Bit 3 TRE.

ZF

R H - 2003 7 118 H
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feb sk 24

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 h RS FAERMANAILE|IACC &R
B ACC, R « RCf55 & r & (PSRO)
- RC I 5 SR B A 751% $IR6 £ ROF-IL [F $cdis /7 ik # FIACC, 4RCIH
e Hl: AT B S 5 ORI, AN S 5 SO bR SR E o1, B, 40,
AT TR VA ZF
MOVA R, WR WR KR Zi%FIACC & R
B ff ACC,R « (WR)
i A WRI N 253% 2| ACCHIR6 22 RO -1k [ 5 Hi A7 fitr e

ZF
AT VR VA
MOVA WR,R RN AIXF|ACC & WR
PRl ACC, WR « (R)
BEH: R6 52 RO hE A A7 it i 11 A 70% BIWRAIACC .
S FIAR G AT 2 ZF
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we%2, 4
MOVC R it A HFFMACCT A A FIXEWR
P R « [((TABH) x 100H + (TABL)) x 10H + ACC]
WA HTABH, TABL FIACC ik & fiROMIT) 4 25 1% FIR.
NOP e
AR
A
ORL R, ACC REACCHIE
A ACC — (R)O(ACC)
Wi R6 42 ROk 1) B A7k 453 1) A A SACCAHER, 45L& T-ACC.
S0 ) 2 0 ZF
ORL WR, #l WR 57 B B0 ER
#RAE: ACC — (WR) Ol
- TAETFAE A A L MDA R, 45 TACC.
A2 ] Fnva ZF

R H - 2003 7 118 H
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W541C240

HOK 2, 4

ORLR R, ACC

REACCHHEL

B ACC, R — (R) O(ACC)
- R6ZEROF - EHE A 2R N B H5ACCH Y, 455 & T ACCFIEIE -k
: oy
M bR EAL ZF
ORLR WR, #l WR 5 37 B $AE R
NG ACC, WR — (WR) O
Ui TAEFAERS N A S RIS R, 455 & TACCHIWR.
ST A ZF
RLC R ZEBRHCF
B ffe ACC.n, R.n « R.n-1; ACC.0,R.0 — CF;CF « R.3
G- ACCHIN FFR6FEROTF-HERIF IR At as £ —Ar, RN HEECF, CF#3|
' $0f7 (LSB) , A A &% FACC
CF & ZF
AT[Y AR VA
RRC R EHBRHCF
e ACC.n, R.n « Rn+1:ACC.3,R.3 « CF;CF « R.O
ACCI N ARG A RO G- B A7t w4 AL, ZHOMIEECF, CFREE|
Pt W36 (MSB) , HFEKIH 2% FEACC
AT ) AR VA CF & ZF
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RTN TREFIEE

A (PC) « STACK

Tt B FeFeih 8 (PC10 £PCO) MMERRHIR R, BBy, My Fefri bl 2] E

J¥o

SBC R, ACC R Wt FIACC

S ACC « (R) - (ACC) - (CF)

B R6 2RO <Jhk A7 fifi 439k L ACCHICF, 4ifA7 TACC.
CF & ZF

S (K b A

SBC WR, #l WR AL B Rk A7 Ar

BRAf: ACC — (WR) -1 - (CF)

B WRIAZEICRICF, 4545 TACC
CF & ZF

S (K b A

SBCR R, ACC R #ACCHIFALAL

Ak ACC,R « (R)- (ACC) - (CF)
B R6 %R0 k(M EHis /76t 4598 22 ACCHICF, 45 5 A7 T ACCHIZ I A7 fifi 5
SR AR AL CF & ZF

R H - 2003 7 118 H
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@ Winbond
Electronics Corp.
o2, o

SBCR WR, #l WREAL RN B Rk

Bk ACC,R — (WR)- |- (CF)

B WRIEAZRIZAICFE, 2555 TACCFHIWR

EAUTNES) AR YA CF & ZF

SET CF wWECF

Pk wHCF

LR B AR A1

N CF

M bR B AL

SET PMF, #l WE S HbrE

Pk WE SRR &

i AL 5E R
10: R84
M1=1: 2500 AN £ 4 Fosc/1024
12=1: SUVFE T 100 e I 4%
13 =1: A 235 A 874 Fosc/16384.

SHLC R AERFCFHLSB =0

PelE: ACC.n,R.n « Rin-1; ACC.0,R.0 -« 0;CF - R.3

LER ACCHIR6 2= ROTF-H I s A7 as bk 2238 — A4, {HEE3( B 2R CF, 047
LLOEEAR, AHIAM 4 & TACC.

S CF&ZzZF
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fBA% 2, 4
SHRC R RFMCF4A# H MSB =0
B ACC.n,R.n « R.n+1; ACC.3,R.3 - 0; CF <« RO
BEHl: ACCHIR6 2 RO Mk I E s A7 fiti s U4 75 — 47, (REROf B 2CF, 53(7
LLOEHX, HHIAIZ R E TACC.
SEM bR S AL CF & ZF
STOP HEASTOPHE
A STOP i 4%
AR T BEASTOPAEL, /INTRINE 5 AR B 2 RO N FEdT 5 S I, S0 e

WE, QREEAT T IR S. .

SuB R, ACC

R EACC

A

L

ACC - (R) - (ACC)

R6 FROFHEIHHE A7l 85 (1N IR ZACC, Zi3UE TACC.
CF & ZF

SUB WR, #l WRU 2= 37 B $t
T ACC — (WR) -
— WRIF N 2007 B8, 45 S FACC
i A
CF & ZF
AT TN VA

R H - 2003 7 118 H
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W541C240

BAK 2, 4

SUBR R, ACC

R EACC

A ACC,R « (R)-(ACC)
i R6 ZROG-HEIEIE A2 N 2 22ACC, 45 5 T ACCHIEHE At 2% -
AL TN VA CF & ZF
SUBR WR, #l WRY 2= 37 B $t
R ACC, WR — (WR) -
L: WRI Py AT I, 45 L TACCRIWR.
CF & ZF
AN I Y V2
XRL R, ACC R5ACCHR

A ACC - (R)EX (ACC)

Y R6 FROTFHEFIH I AF it (K A SACCHI 5, 45 & TACC.
ALY AN ZE

XRL WR, #l WR 52 B ¥iAH 7

A ACC « (WR)EX |

Vi TAERAF RN R S B SR 5, 459V E TACC.

S (R bR &AL ZF
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W541C240

ek 2, 4

XRLR R, ACC

REACCH R

A ACC,R « (R) EX (ACC)

B R6 ZROFHEMEIEAA k2 (N 25 S5ACCH 57, 45 18 T ACCHIE I 17 it
o

R MR bR AT ZF

XRLR  WR, #l WR 5 57 B4k B8

Y ACC, WR — (WR)EX |
_— T AR AN B DSOS, 45 T FACCHIWR.
o ZF
- AUT|RY 2
NOTES:
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