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ONU&'INI  AUE-p_$ E>< DB,XP-+8V1 bLE E5a' TABRDL [m] U >;>E EI8
Ui7%|,X>6EO TBLH ~,< A

tempregl db ? temporary register #1
tempreg2 db ? temporary register #2

mov a,06h initialize table pointer — note tha t this address
is referenced

mov thlp,a o the last page or present page

tabrdl tempregl transfers value in table referenc ed by table pointer
to tempregl data at prog. memory address FO6H transferred to
tempregl and TBLH

dec tblp reduce value of table pointer by one

tabrdl tempreg2 transfers value in table referenc ed by table pointer
fo tempreg2 data at prog. memory address FO5H transferred to
tempreg2 and TBLH inthis example the data 21A2istransferred
;to tempregl and data 20F2 to register tempreg2
thevalue 202willbetransferredtothehighbyteregisterTBLH

org FOOh sets initial address of last page

dc  00Ah, 00Bh, 00Ch, 00Dh, 00Eh, 00Fh, 01Ah, 01Bh
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TBLH ",<  %AI~,< E&6NGj,|, E8 /Rc" «au/RcFNS*i>< AiaU E hA™Y,
AWX+x ASti>< Ail20, E «au/RcA6NT - TBLH X E8iLcaiu /Rc adS *UE- p
EiT¥*6JiAA E'I8IAFS!aE S*i>< AlaU | A5alico™%R EVpaES*i>< AlaU
. 4AAFSIX  Eiu> 1) IBeX>< AiaU0 | E «hAl L86N E°é?U"%axX Ya><
IG XU, EFNLO?UgpU <6+ 4j0 A

0 ><
: bil | b10 | b9 b8 b7 b6[ b5] b4l b3 b2 bl b
TABRDC [m] | PC11| PC10| PC9 | PC8| @7 | @6 | @5| @4 | @3 | @2 | @1 | @0
TABRDL [m] 1 1 1 1 @7] @6 | @5| @4 | @3] @2 | @1 | @0
><

"y, PCL1~PCB/R cUN "1 |
@7~@00>< U\ TBLP !

>< 12 'EG bl11~b0

DB,|<

DB,|< Y<AE X 8! RAM YF%,|< E*i9|, EDB AU gFvuN E1 OF% RN (M
ns6N~,< EE-07,<YInX e&a) X7Bj0sU,G AdiMrs6N ™, <FN A 1/R
c{ RLEyAIa"m9 E Yo>etixx5aai*u O A1 FuNDB,|< 008*iEe S*i E
FNAUWRC{ RE>AI2 m9 A
48 X

DB,|<XgpF%uN EGMNEMIDB,|< E!b E24AX A<F“%RAM 8!'z E ,
|<KSz  EY¥%,X)( 5aaa A Y) XDB,|<XCKY FN O0HA ?2¢X~,< EV
ACC *~ PCL1 E<FNKY,jaXDB,|< A

0O0[H

Special Purpose
D ata M emory

3 F[H
4 0[H
G eneral Purpose
D ata M emory
F FlH
DB,|<4§ X
", 4 OLSFIMINL EOF%UDB,| AlEIE SET[mli ° CLR[m]i Eyl ADB,|<3AWEEU
N MPO* MP1KEyT A
EMiDB,|<
Y. X)) IRcLO?UOpAI  /m)X, | EA} EDBA>e|, aS*i EA' RAM 3 EMi
DB,|< AE-pDB,| AA}S*i5UE>AI2 m9,X; OAS*i SET[mli> CLR[m]i U,
AipyX!5Bléealx;o Ee«“i UDB,|<YE>!i0 A
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(MADB, |< WP
IAR 1

E-p 3XDB,|< , (M, <X EE-0~,<a)( X M P 1
1I7Bj03U0,JG EQOIDX",<AE>AI2"m9 E%YOQo >+ Acc
x5a %6NAT2 X E,l G438V, X Y4{AE —.R Y G(MI"s6N ™, <, XF¥4a N A?U TBLY
", 8X ETAI20 1,|< pn X E>Al2Uk OOH

. STAT|US
X A N T Clo
(M'A s6N ~ , < TTMM RR 0c

o~ N ~ . TMR[1
ZB+)( 6N&asXt0 EDB,|<ASBZO0YF¥%™, < A TMR]C

E-07,<BxYF%s6N AVnE<’ -1 A éFvs6N AV 1/0 DB{
ADE@6j0AX7B10 AuUDB,|< EE-07,<! 00H O

g o s e s o e [ s s o o o i

N R WNPRPOTMIUOW>OONONAWNROTMIOT>©O~ND0TAWN RO

C
CKY AU(M!"SGNN,<‘ET*UDB,|<,XCKV KE EYO
opn XDB,|< E>-i+-*U9.b9: ES1¢E-0 AI2DB PD
UE"2 00H A PE
PW M|O
L. N PW M|1
KEyl 7,< i1 IARO EIAR1 PW M|2
INTCJ|1
IARO * IARL “,<!'bDB,| X 00H " 02H  EJuYrL N[
,X(:)U AKE y1 ,X+"O3SAE S*IKE yl O)N.DBjO Eia.
nrL,|< ,X,Ey,|<'l' *"©® AUKEVT ~'<D'XT) ADRL
|0 EU iKEy [ION)\ (MPO °~ MP1) OnX, | < {*c')ih,XA'I' / 2 g (F; ;
mi0 AE yAl2 JARO ° IARL ", < UE" 2 00H ,X48 p E5é,Eym 918 ACSR
“,<ia.nio A
A\/C
KEy'I' U\ i MPOEMP1 :
3F [J:Unused, read as "00"
KEyl O\ MPO' MP1!b DB,|< E6NB5 BEi,X~, <0
8>m9°j0 E'18c0zZOpl "DBENCpXY «'© A'IKEy (MADB,|<
I ", <E>1)i0E E) U&XrL +KEyl O)
Un,X A
1R _$AEAV)#ULBOPKY 4RAM X + EWAZLE_ n & adresl  adres4 A
data .section “data’
adresl db ?
adres2 db ?
adres3 db ?
adres4 db ?
block db ?
code .section at 0 “code’
org 00h
start:
mov a,04h ; setup size of block
mov block,a
mov a,offset adres1; Accumulator loaded with first RAM address
mov mp0,a ; setup memory pointer with first RAM address
loop:
clr IARO ; clear the data at address defined by mp0
inc mp0 ; increment memory pointer
sdz block ; check if last memory location has been cleared
jmp loop
continue:

ibMBX _$ YO& k'sda EGJUY.Bn RAM A
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3t< il ACC

i) 9AE E3 t< ,I'Gj?UX e 4 ALU “&XEalkY3U0G2I E Y ALU k XEw#ilk
48pFNTVE|, 0 ACC3t< A8"uY3t< EALU ™NOWUESE> Vt'© A£'© /i1 XEnlkE E
U4gpm9 DB,|< EE- TE6&/Rc4ém EKEXBO™ A°éDBOEO3 (I#] 3 t<X E
|,s6N E_VuS+5Un X~,<°0Op~,< KEGEODBE E+ bg ™, < KE 46N,E y 6EOQ
DB E 18 MNOEIE>3 t<96EODB A

IBcCAUD<"+8V"~, < i PCL

ZooNgéXRc{ s6N  ERcAuD<"+8VASBUDB,|<X(M"s6N 3Y ERc, Al
18", <E> 0 E\e¢,X,EYCCE@ JWIRcC AEy4- PCL"~,<C UBDTEIRc,EYyCCE@ /IR
c,|<Xa0 E'sa+ b~,<%Y  81°zE'18% AE U NILXIRc,|<8x E YE> CCE@ E

5a'S*UE-/jEnlk E E?UY4&1'90pONU <6 A

>< ~,< i TBLP ETBLH

E-gp(MI*s6N~, <i|,0/Rc,|< X>< E> {0 ATBLP >< UJ\ EU&>< DBX

AW,X ™NOUi)>< Ai20 ;> I't1A'n Et+ b WX At>V INCéDECXU, - E
E- 0ZO/ilT) X +"©i>< DBE>Ai? A>< AiaDBU ;> a E>< DBP-+8V, |
TBLH AJ ?2U"%4aX E>< DB"+8Vi>6EO S*ii50U Un,X A

(86~,< E STATUS

(SO~ ,<+LEU«! AZAEE1U«! ACEKEEYIE'0«! AACAES$SVIU«! AOVvAE VOU
«! APDFAE RKYi(«nE<$viU«! ATOA4 & AAL™, <a™A )SOuC  EE-{ Enlk#/R A

L8ZTO  PDFtée ESO™,< XIFNaJw~, <0 EAxi0.,9 -~ A1) m (506~
<XDB&i -~ TO@&PDFU«! A aSO",<YGX;i0iP7TE(SO"~, <X = Rissp+ E
RKYi(«nE<$vl Eé ;> HALT U, BFNTEj; TOU«! A - PDFU«!Xij0 EUA2i43p+ E

> HALT 0.°:> CLRWDT U, A

ZAOVAAC ~ C U«!ET 6 OE¥EnlkX(SO O

"t"©Enlk X48 p {*0E! E@£'"©Enlk X48p'uY{*06!E Ei C>5B! EGi C>#ULEE
aE C31>eUE ! /6!IXM10, Ej A
"M +8V t"©En1k,X4§ p {*6E | EéP- +8V £'OErlk X48p"uY {*6 6!E  EAC>5B! E

i AC >#ULEBA

"1k éF EeEnlk48p LEE EZ>5B! EGi Z>#ULEA

'Enlk48 pP-g L XE (SO O é48p 1 EEOV>5B! EGi OV >#ULEA

2143 p+ &> CLRWDT O ,#ULE PDFE5a;> HALT U, ii5B! PDFA

2i43p+ &> CLRWDT & HALT U, #%ULE TOE5a' WDT$viiisB! TOA
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b 7 b o
[—]—=1]70 PlopFl o} [z |sacaTmus Register

A rithm etic/Logic O peration Flags
Carry flag

A uxiliary carry flag

Zero flag

O verflow flag

System M anagement Flags
Power down flag

W atchdog time-out flag

N ot implemented, read as "0"

80-.<
°8'E 90D */Bcé;> $/RcAX*UE ESO~,<ai7%|_9 UU=, A VSO,
<XYe Gi?UXe$/RcABN (SO~ <,XAx EiLOAG" X .17.B,X]|, A
e { 7,< i@ INTCO EINTC1
8 IX INTCO * INTC1 ~,<*19{ &F% YF% «X|0 AEIE>0§X!1;00, 9A nE-0
Y X! ElEp oXS6N /L86Ns6NAUy>e{ A~ <YX oI EMI { Y +XS6N /L8
6NE*i9A'n Y «S6NIXO&G A'Op «/Rc>ihE E 17%|# JW e EEMI 1 U>e

#UL8E5a;> RETI 0, i15B! EMI 1A
NnE/AuD< i TMRO ETMROC ETMR1 ETMR1C

HT46R9400Z 2 p 8 'nE /AUD<ATMRO ° TMR1 ~,<*ib, 8 IA'n EAINX m9
inXDB E! AGA'n4a3a,XEKE o« A53TMROC > TMRIC ~,<ABSBnE /AuD<X108a A’
OéGKANE/AUD <A

Eg9Egi{ ~,<

aMInseN ™, < EEg9/Egi~, < WA]IhX{ ~,<\Gj?U A Y Eg9EgT "Egl OA
FNY,iThX"™, < EU/ PAAPBAPCEPD " PEAVDB,|<48§X0O / EE-oEg 9 /Egi”~
,<0@ DB,|<X(Mn E*i 1 6EQOA - b,XEg9 /EgiDB AEg9/Egi0A- PA " PB ihX{
~,< EUYy PAC PBCE3a 6% DB,|<X(Mn AE-0{ ~,<A’né6i XS0 E
'tn¥%o Eg9- E%o Egl- A?2UANODpéR Eg9 E{ ~,<ihX!™NOA’ niF EeP- E
81é6iA'n Egl  Ei{ ~,<ihX! ™NOA FEe" ARcAY&OoKE EiUCEg9 /EgIOA . Ala
ém9DB | E™NO A'n{ ~,<X!.Bné6l Eg9éEgl AS*i SET[m].i~  CLR[m].i
U ALEYA' nE-0~,<Xa0! AE-ljulRc AEE> -Eg9 [EgIOA-{ ~,< a0I53
LEy -A0A Eg9 /Egi(SO,x6No 1821&) M2 Y*iX(Ma A

PCEPD * PEOA-™0 EgiS*i E’18uY,hX{ ", < A'Egi~, < luC A5B P-
EEih NMOSEgi P-4"0 x'Egi~,< 'uCASB "E EEgl "+ G(SO A

6Y ‘Ax ~,< i PWMO EPWM1 EPWM2

HT46R94t0Z 3 p6Y t'zAx < (GPWMOEPWM1 > PWM2)AEpP PWM FN K Y7% A(A0Y,X {
“,< AE-0 8 !X~,<n IhX6Y T 'zAx <Ax <0,X40N!" A

ADE@6~,< ii ADRL EADRH EADCR EACSR

HT46R94c0Z 8EIF 12! AIDE@ 6 <AAID E@ 6LO?U# 2 2 pD B,|< Al p{ ~,<°
1pBIs{ 7, < AAIDE@ 648p~,< P!  ADRH ~,<"! ADRL ", < A'OpB8DE@6<
64§34 EE@61,XD+GEU+,UE-07,< AEiIF' XEY %2 A/D E@ 6 <,XA'5BEIE>~,< ADCR
{ EA/D EJsNe)[+ EJs$d”,< ACSRn A
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6a~,< i@ MODE

MODE ~, <*(i 9EY %2431 0 U!7 64 E"E6B64aé V06a Asa~, <30y 1 1
32768HzJ"' 95<,X ¢E6 | s6N A
LCD { ~,< i LCDC

LCDC ~,<*i9A5B LCD /,X@/js6N E'V COMOA- X 1/2#_ S6NASBE# +L LCD
S6NA

Eg 9/Eg 10A -
Bx)( ,XEg9 /EQIOA-{ KY\Q,X&# O AE-"), 0 PAEPBIE O b é61 i S*u5U,X/B ¢ {
RA>eUn Eg9eéEgi A YéBIXPe+LEYNM A17Uné6lXeGfEYY% EE-o(M03Sk!8

20)( iS"h*i PFRBROG U O ¥,Xx?U" A

HT46R94co0 O1 16 !X &Eg9 /Egl- PA" PBE!ZEgi- PCEPD " PEAE-oEg9/EgIi0A

-UDB,|<XIhOn V></ A0 Eg9i0E EEg9/Egié6i JO,s6N EEg9DB ™NO i
U, MOVA[m] T2b ™30Q Em></0A- AibEgTi0 E YDB JO,X Esaed4A
Eg1JO >Gim A
PetL

AET{+h*GU0A-@b Eg9SOELO?U&tOpbe+L 9r), P +Xs6N A Z1«E-pétX

+L E'66IA5B EQOE EA+ YFVE2ybpe+L EE-obe+L AEIE>}J7pEYNMOtIEYY: EW+i O
b PMOSJ'1u9r), A

PA . gGf
1821 &,X)( FNKY VO0s6N ESk)  E9VO0d4alL!"s5e E18s6N ib+"47"s56 h
*U\Gj?U A gGf)( Y \1/j *"© EJ O S PA olé6i¢P-+ GE@ "+ G A'S*ivoU
HALT E¢ S)( E9V0oSDta E)Y U+OKAESBG"s58(SO EE PA -b>EY gGfEg

9,X 661+ G ¥*6 RLI"CC -  AE- p s6N(MYEO U bEIE> 8F%2 O G 9 gGf X h*ii A k"/4&X  PA -X
I£ b é61FN A )(A,XEY Y2 K Y gGf X s6N A

Eg9/EgIOA-{ ~,<

PA " PB Eg9 /EQIOA- EKY@7%X{ ~,< PAC ° PBC{ Eg9 /EgI(SO Ay*ug{ ~

,< EEOp CMOSEgiesUEg94aluY'uYbe+LASB EAVUECE{ «&at1|0,XGj,A5B A
YEg9 /EgI0A - X é6IFN @7%1hbEg9 /EgIOA-{ ~,<XuO! A8lEg 9/Eg1é61?Ur),Eg 9

S6NEiihX{ ~, <! ™NOA'n 1EE-E/Rc U ALEYyAITEgQ 9 é61,XF Ee(S O Avpé

61, X{ ~,<I>A'n 0 E18 é61>+A'5B CMOSEgT A'é6i>A5B EgI(SO  ERcU Al

axX EgIOA -~ , < XY BAE"/,4'Eg 9 /Eg 10A ->+A'5B EgI(SOE HBHB8EVpIEgI-.Al2X

|0 EifAla YFDB™,< ,XJO, Esa4 EgléeirL XFEe(SO A
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661 E*ii s6N

61X E*is6NALrt)( X&#/Rz AYL$ X €61 p DT 0G|, XL$S A’AUSU  E  é61,X a*i
s6N(MOEA1\Q,X? $I820KANIA &*ii s6NEg 9 /Eg 1é61,X s6NEY % EY o + }7pEYNME>A'n E
Yoi Uh*tiiRc E> { A

éFY: *Eg9

&FY, +é 61 INT GjE+s"?°¥ EaEgi1é6i PDO E*ii AV pLO?Ué&FY: *Eg9 EINTCO {
~,< XéFY «S6N! ™NOA'SB 1Eé LCDC 7, < LCDEN !IA5B  O0EaEU PDO

A5B P-+ G AV péF% «S6N!"uYA'5B 1EPDOUO CMOSEgié6isi A

éFY, EJSEg 9

éFY, EJsEg9 é61 TMRO ° TMR1 Uy & PA2 ° PA3 E*ii AVpé6i>A'n AuD<Eg9 Ei
nE/AuD{ ~,< | h,X{ !3 ™NO!7.BA5B A aLO?U éF¥Au D <Eg 9,X E | B8 é61

3A1 0 08 1/0 é6iS*ii Aibl8/ih*i ETMRC{ ~,< XnE<®&4&! ™NOEY n

E<6a (YF%EJS$SJEFSIEQ9 /EgTé6iaAUD <0, X1TOU A

<0S+<Egi

HT46R94 o 0<0OS+ <s6NE é61a PA7 E*ii A<OS+ <Eg 1 s6NEIE> }J7pEYNME > A'SHE J & (i
Rc&»)a+Oa-~ AO?UY4X E™NOWAC ,1hX! PAC.7A’ EgitS6N PFDEgT A
8 PACASB Gbe+L,XEg9 EGSEY¥%ZPFDEgis6N E!I8¢61jU0 ubs+L X0
8Eg9é6iS*i A

PWMEg

HT46R94c0 3 p PWMEg] EG PWMOEPWM1 ° PWM2EU VA PA4 EPA5 " PA6 E*(ié
61 A PWM Eg1s6N A 1EIE> }J7pEYNME > EY %2EJe /R c&»)a+x 04 ALO?UY. A X E

™NO WPAC ,1hX!IA" EgTtS6N PWMEg1 A8t PACASB Gbe+L,XEg9 EGSEY
%ZPWMEgQTs6N EI8¢€61 U0 b «+L ,XO8Eg9é6i S*i A
AID Eg 9

HT46R94KY 8 p AD E@ 6Eg A Y, X33Eg9a PB X I/O é61E*i AV pE- 0 661>+l
90 A Eg95aa O8,X 1/0 é61 Ei ADE@6{ ~,< ADCR ,ihX!™NO>I7.B
XA'n AYZpEYNMY 4Uy AID s6NAVpE-06610  1/0 é61S*i EjA 'EiE> }7pEYNMEY
Y% (?2Uybe+L  A'5aVp0  A/DEQOSHi EiE-066TP,X P e+ L 7% A
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Eg 9/Eg10A - 48 X

Ré Eg9 /EgiOA X YFv4s X O EAGN a8f( YFvarL X48XJ4& <ja  E% *ub i )U
?.Eg9/EgI0A- A

Vb b
P ull-H ig

Control® ptii
D ata —B—t#g @_

D Q
W rite Contrv:"@géw._D_lE
S
C hip R—epdet]
"—fl—‘ XPAOI/B Z
Read C ontret g istler PA1/BZ
D ata |B it PA2/TMRDO
¢{D Q——’—z>o_| PA3/TMR1
_ PA4IPW MO
W rite D ata—Re{G ikQ¢|r PAS/PW M 1
S PAG6/PW M 2
| M PA7I/PFD
O U
PFD,PWV—ﬁ—lgDBZ X
™ PFD,PW|M or
U BZ/BZ O ption
Read D ata s teX :]
System Wake_u_p_(_P_A_‘ !SLXNake-upOption
TM RO for PAZ2—nty—-
TMR1 for PA3 only
PA Eg 9/Eg T0A -
Control B it VD D
DatajD QF
W rite C ontr cgé: —D_|
C hip R—e \.tl
o s
[:]_ —@—‘—EPBOIANO
Read ContrehRegistgr PB1/AN 1
Data Bi PB2/AN?2
D Q D"_‘I PB3/ANS3
_ PB4/AN 4
W rite D ata—f CKGr PB5/ANS
S PB6/ANGSG
T PB7/ANT7Y
LCD—E—N—DG

To AID C <

ACS2~ACSO

PB Eg 9/Eg 10A -
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Vb b

D ata B 3D Q

W rite D ata—Rfe{@ ik Q¢

PCO~PC3

C hip R—e

Read D ata

D
D ata B#%3D Q -DD_‘
0 i®

W rite D ata—Rte

C hip R—eq

Read Data—ﬁjs_; LCD
LCD
COMOEN -~ 3

Vb b

1;:U
TTUUTU
0000
~No oA
0000
(e} ooXe]
=L
wWN PO

Vb b2 ILI
CMOS Transmission G ate

o

Single shared bias
circuit for all CO M pins

PC4~PC7Eg 10A -

Vb b

D ata B

Data 24D 0 {>o—|

W rite D ata—R{e{@ ik Qe r
S
C hip R—e—s—e—tJ

IN T | aptt <

—XIPDO/INT

PDOEg 9/Eg T0A -

ata B if

T T
mo
O r
[
)
mo
~N

D
D ata B 3D
W rite D ata—Rte{G

ol O

il
S

C hip R—e—s—e—tJ
e
R ead Data—R—e—g—&-sJ\e!r

PD1~PD7,PEEgT0A -
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48/R"Ya 8 _NM

US*5UX/Bc  EO ?2U5x<%,X OA-XfiYé Aal a ELS8PCOA:-é&E Y,XEg9 /EgiDB
70A -{ ~,<FN U>+A’ F EeP- AE-a4G- PCEPD " PE UEg#BON(S OEPA ° PBT-Ax Eg9(S
OE5aJ+ Gi2atbJW,IE2y+ CA1Z UEY % Z b «EYNM AVp PAC" PBCOA-{ ~,<mo
é6T1>A'NEgI(SO EE-o0Egi1é6i1YRAYP-+ GEgl  EL8M2DB~,<0A- PA ° PB {/Rc >e
NX A'n AASB % 0661 Eg97%0é6f Egl E AETE>A'5B17.B,X EO'X0A-{ ~, < E é5U
s*i0, SET[m]i 2 CLR[m]i 9A’n0A-{ ~,< py,X! AY,aX 'SYE-o!{ O
E EOpPAI-A -mXijoUi¥6 A) ™NO Ai9HpOA -bXDB EA pyX! FE aGj,
"E-oDBm9 EgioA- A

PA - Y gGfXNgés6N E'8f( i HALT (SOEY\1+"©«aGfl8)( EJ O PA -1
Opé6i+ G+P- "XE@6 EAA'n PA - XOpéipé6i YE-NMs6N A

LCD PE | s6N
HT46R948f( YFv Uy &F%LCD { + CA Es6N+ LCDC { ~, <), A
LCD PE|iO

' LCDC ",<  LCDEN IA5B 1EPBOA A5B Egl EEPBAPCEPD ' PE CMOSEgT E
EW " X&/$d+ # EtEO U LCD 1%PE |Ab+ 414 EPBOA-ASB Eg9 E5aPCA'SB PMOSEg1 EPD
" PEASB NMOSEgT EEO ULED PE | A

" LCDEN! " EOA-",< PCEPD PEEgi 0%$aP-4"O(S0Ox ZA5B PB~PE CMOSEg
TE LCDEN ! ™MNOA'SB P-AM V"4 &X EPB ' PCOA-KYEW'"& +#6No Alg,AE5aPD " PE K
YEW "$d+ # 6N 0 Alow, BE A2« E# +18(MO>< A

T1 T2T 3 T4T 1 T2T 3 T4
system oidef LT LI LU LML
P ort D aita
W rite t/o'Port\ Read from Port
AiimEc
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LCD 12 # _{

+ b HT46R94Ate“Xh*iti LCDM6PE| U Eé61 PC4~PC7 J2Eg9 /EgI0A - G!U S*i
N, 12# LCD XEcpE ACOMO~3 é61 PC4~PCTE5al% J2Eg9 /EgIOA- AYFY1/2 #
_+ CA X S6NEIE>LCDC ~, < LCDEN !° COMOEN~COMS3EN!T), ALCDC ~,< RSEL*(i 9
ASB# X+L EGIUrL LCDM6Sb+L 90&aé+##5e A%aX YX COMEgi™E«Op
# +CA A

b7 b0
| — ] — [rRshkic b[e ® M |TCEONM [£EONM [CEONM JOLECND C R e g ister

1/2 Bias CO MO outputenable
l1:enable
0: disable

/2 Bias COM 1 outputenable
enable
cdisable

[SISN

/2 Bias COM 2 outputenable
enable
cdisable

[SESN

/2 Bias COM 3 outputenable
enable
cdisable

[SIEN

CD enable/disable Control
enable
cdisable

orr

electresistor for R type LCD bias current
D2 X (K2 beiassshnBl ad V5 V
: 2 xXxWQED/MKR beiassinBl ad V5 V

orWm

Notimplemented, read as "0"
Lcoe { 7, <

RM6!9Px1), LCD { Ec O

Y% EIE>A5B56(/ & EY%# +LA

% ABB/&'(1 A

Y% EMBECEUY - &20 é6B& 3& EgIPEEgI"Eg9{*¢ 9"'E966EQ'" + A

Y% J2EQ9 /EgI0A -Egl"éP-+ G {*0!% PE|uE A
LCDC -, <
LCDEN | COM3EN | COM2EN | COMIEN | COMOEN | 12 #_0G
0 X X X X GKA
1 0 0 0 0 GKA
1 0 0 0 1 )
0
1 1 1 1 1 )

1/2 #_+CA{
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nE/AuD<

nE/AuD<iT)) FN Op\Gj?UXF¥ U E @ o/R cA’AusU O/j 1),  EKE Y G s6N,X »
"© AHT46R94c0 2 p 8 ! XaPnE /AuD<AnE/AuD<YY/j4aX1064 EA1>'0BEin
E< AéFYs EAuD<A@G5U6Y T 'z#GE<S* ANnE<G,X 84{NXUNe<=0ZnEX8xE A

Yop nE /AuD<IGX",< EL Op~,<*i9 ,|rL,XAuD EC 4-187,<A1A'n
fiYAuD EAI28~ <A9knE IAUD<XYe Al “p~,< nE /AuD<X{ ~,< EI8~
,<ASBNnE /AUD<XEYNM{ nE /AuD<X!08& AnE /AuD <XEJs$dA }7pA'5B 97% YFY42|
43EJs é 8FY4 é61Eg9 A
G!5B n E/Au D <Eg 9 EJs$d

YFYan E/AUD <EJs$d Y1/j ASBE23bEY %% Op nE/AuD<AnE /AuD <0 EJS$AEIE> }7p
EYNMA' i£5a n E /Au D < 1 EfE> TMRIC { ~, < TISIE>An A'nE /AuD<iUnE<gae
5U06Y 1 'z#GEBAE ES*i YFYVEISO AuE9%d A YFY EJSE- A EIE>NX UNe <E> UNeENX UNe
2iD+ nE{ ", < PSCO~PSC2%n A

nE/AuD<i_EAuD<BAaES*iéFwuEJs E+ éF%nE/AuD<é61 TMRO @ TMR1 so AI£S
&FY, 661+ P-+ G "+ Gé5U+ "+ G P-+ G A+ TOE& T1IE!tn ACC-EEAuD< tO A

9-BitC}—0Wt€DfT Time-out

zzZzZAD a ta B u s

fsC Yloé

8-Bit Timer/EvRelawnter 0
Preload R egpgipter

1 fs A

1 Prescale

1 ' TOM1 TOM O
C onfiguifatjon ¢ ¢

) ) ) O ptidn S

Configuration O ption - Bit Tim e n_t

TM T'm g&/eE \(:eo nt(r: tgro ulntelr 0 [((TM ?)Vemow
D— o Interrupt
TOE TOO N

zzzzZZA D a ta B u s

nt 8 lomtd r 1
R e|glister

t‘léhm er/Evenit Cg(y N Eerflo w
(TMR1) to Interrupt

8!nE /AuD<14§X
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nE/AuD”,< iii TMROETMR1

TMRO,TMR1 ~,< !b (MI"s6N~,< E*ib|,rL nE< AUri0YFanEeé O YFYAuU
E6Y Tt E Eé*i 0 éFZAuD é éFnE /AuD < é6i(S O ¥6CC-E B8, <X UitO AnE<U¢
NX5B~,< EQ9X OYAuD EE Au$pu FFHESENE<$viet{*6 Op YF¥% <pE AnE<7%

|Gi ,tEQAUD <A J4»4A AuDA Zk nE /AuD< FFH X O 0AuD8x E ENX5B~, < ™MNO #UL8
LE A"v44X EP+ aNX5B~,<@bp-4SO AnE/AuD<i OFF5ER EVp~DBmOINX5B~
,< EE-DBU>0YGmM9rL XnE< A5aVpnE /AuD < /A4£ON &!70AuD EUE-p<6Ym9
NX5B ™, <,X1),DBU++- UNX5B ", < E%YUROPSVI¥OE!I>mOrL nE< A

nE/AuD{ ~,< ii TMROC ETMR1C

NE/AUD<6N100UY/[4aX88 E7CbEY%100%O0/i54ai + QT ", < XY et

nAHT46R94 Uy 2 pnE /AuD{ ",< EGTMROC ° TMRICAnE/AuD{ ",< “IhDB
~,<{ nE IAUD <X <F¥% ;{0 AUS*inE< ! E ™NO!7Z.B A'nnE /AuD{ ~,< E!“%
A nE<6NI7.Bj0 ES5AE-pE>RET U/RcAYéoKE & A

ZBnnE<!0u%0/j6a EnE<64a EéF¥% EAuDOAE6Yt'z#GEGA ENE/AuD
{ =, <! 71 6E5 TOM1/TOMO é TIM1/TIMO ! ™MNOA'n ?U" XFEe+ G ME<'O! TOON

@ TIONEGnE/AuD{ ~,<X1 41E nE<{ XOG EA'n FEeP-E EAuD< O YAuDE
5a#ULE Ei06AuD AnE /AuD{ ~,<,X1 0~21+nEg9nENXUNe< XUNe2iD AVpS*ié

Fv:Au E$SENX UNe <X U ACK 0*i AVpnE<10U_EAuD@6Y T 'z#GE£0 4 ETOE & T1E ,XF
Eet+ GEGnE/AuD{ ~,<X1 3 1UA*I9EY¥%b "™&RLI"?°¥ A

b7 b0
[Tofrofefrodrmp oslees|jeas|jcm Roc Register

Timer Prescaler Rate Select
P S e S CPI0SOOm er R ate

RrRrOORROOD
rOrORrRORO
PRRPRRPRRPRPERE
NP OWR AN

ounter Active
on falling edg
: on rising edge

ulse W idth M easurement Active Edge Select

:start counting on risindgeedge, stop on falling e
:startcounting on fallindggedge, stop on rising e

dge Select

"< PPRPRRPROOOOO

oo o

8

6
E
e

nt C
ount
ount

imer/Event Counter O Counting Enable
enable
:disable

ot im plemented, read as "0"

perating M ode Select

40 zZ ©Or+H Or T ORM

rRrOoOo

nE/AuD{ ",< ©
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b7 b o
[fifrifofriginf 1s[erslersl]am R1C Register

Timer Prescaler Rate Select
P1SCRI1SPCI11IS C U0 im er R ate

0
1

PRPRPRPPRPOOOO
RPRRRRRRER
NRPOWR 0AN
anNnANO

PRPOORRFROO
PORFRPORFRO
o 0

ounter Active Edge Select

on falling edge

on rising edge

ulse W idth M easurement Active Edge Select
:start counting on risindgeedge, stop on falling e
:start counting on fallindggedge, stop on rising e

vent C
count
count

imer/Event Counter 1 Counting Enable
:enable
cdisable

M R 1 Timer/Event Counter internal clock source
1 32768Hz
sfrs

ratin M ode Select

pe 9
MT1M 0

40 Or-H O+ OrTORM

rRroOo.
ROor oL

nE/AuD{ ",< 1

GI5BnE<6 43

UE-pB&R ENE<A™i9#GEINnEKEKELh E'nE<¥o$vIiE E T{*60pYF% «p
EA?U00UE-p6& ETMRC ~,< ,ih! ™NOASBV R o)

17|16
1 0

nE <3 3A'5B

UE-p6AR EnE<XAuD$d97% YFYEJsE2tb EY %,XnE /AuD<An E <,XEg 9Au ENe)[
fsysL8 N E<NXUNe<,X EE-p + nE J/AuD{ ~, <X 0~2!tn AnE<S6N! EGnE/
AuD{ -, <! 4 ™MNO>A’ FEePEIBNSNnE<10 AI£6 YFY%EJs+P- "X+ GCC-FNTSn
E<rt0 AnE<ASUGHVIE E{*6 *nEeénE<iGj,EQ9 A4LEQ9 NX5B ™, <,X E
' a4»4AAPAUD A8'nE< « AE EUT{6ODp spE A~ < INTC ETI HULEEIinE<
JUI6 A

Prescaler o dtput | | | | e _\—,—\—,_

Incre - - K
TimerContrXIlerTimer+X Tlmer+>é """"" X T|mer+>( Timer + N + 1
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GI5B_EAuD& &

UE-pB&R E¥6U éFYs EAuDé6l - X6D EAWEE YFZAUD<9A,) A SnE /AuD<
100_EAuD<6a ETMRC ~,< ,ih! ™NOASBV R o}

P71 16
0 1

éFY. _EAuD® 3A'SB

214310 1AUD <6 4R EJs$d 97% éFYs _EAu D é61 E NX UNe < & | 8FY: EJs$d UNe A'A'5B
"nE /AuD{ ~,<J-!ucC EUAUD<SBN!'EGNnE /AuD{ ~,<! 4 A" FEeP- EAuD<
O YAuUDA'Es"2°¥IA5B FEe" BEJEFWUNE /AuD<éBly + " P-,X+ GCC-USAuD <
tO 5a' Ee™?°¥! FEeP-E BEGEFY%NE /AuD<é6ly +P- "X+ GCC-USAuD<
tO A8tnE « AGE EUIT{*60p <pE AnE< <AFEE#UL8 INTC 7, < ETI /U6 A

+ béF%_ EAuDéBIAEQ9 /EgIE*ié61 E ZB+nE /AuD<!0U_EAuUD<8A E ™NO"Y
4 08& EOj UnE/AuD{ ~,< 108&EY % IANni_EAuD<6a EJG& .BnOA-{ ~
,<UE-pé6iA'n Eg9(SO  Av&aX EU_EAUDGAR EGS24E 9 HALT (SOENE /AuD<
i AA,)6FY4é61,X-& AnE/AuD<$viU1gGf2i43 E8 « AGUI{*6OpnE /AuD< « A

E xternal Evelnt
Increm
TimerCoun}ér Timer+1>< Timer+2 >< Timer+3
AuD<B8&4EcO

GI5BY t'z#GEB A

UE-p6AR EAWGE éF¥%_ Eé6TbXEeFv6Yt'z A2i431006Y T 'z#GE£6E ETMRC ~
,< Jh! ™MNOASBVR O

17|16
1 1

6Y 1'z#GE ©68A5B

I8E EEJs$d 97% YFY4EJsE2tb EY %X nE  /Au D < A2i43 EJs 4£ YFYNX UNe < UNEUNe2i D
+nE/AuD{ 7, <! 0~2A5BAUAUD<S6NIEGNnE /AuD{ ~, <! 4 A'5B F EeP- E S6N
YFVZAULE'8FYs E é61« Y 22¥“EQO YAUD A

Vp Y E«“?°¥! EGnE/AuD{ “,< | 3A5B FEe" E'éFx_E é6iy Op+P-

"X+ GCC-E EnE/AuD<UOVYAUD,E éFY%_ Eé612 Ws9XP-+ G HE8E AuD<S6N!U7%
[#UL8 LE E&06AuD A5aVp Y Es™?°¥! ASB FEeP-Ei' éF%_ Eé6ly Op+ " P-

X+ GCC-EEAUD<OYAuDE éFYs Eé6i2 s9X"+ G EVb EA EAUD<S6N! 7% [#U0OE
@06AuUD Av4&a,X EU6Y T 'z#GEGA E'éF% E é6ibXeéF%{ nE2 Ws9Xx+ GE E
AuD<S6N!IU7% [#U 0A5a10JWwe/i64R EnE/AuD<S6N!%6N U/Rc{ R>#U 0A
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E-EnE/AuD< X A>¢/RBcAia EJ+I18k-18FvsnE /AuD<é6ly ,X6Y tXKSz A'Au
D<S6N'a! EEI)UéF¥s _EAuD é6iX+ GCC-U>N+9 EE S6N! ad>/RcA'n FEeP~ E
AuD<!OVY6Y Tt z#GE A6IA+AE E*UE-/j«"O A" &) p6Y T,X# GE A

", 8X EUE-/j64R EAuD< EIE>&FYs E AuDé6IbXFEeCC-9{ [E5a4 FEet+ GA
"'nE /AuD <Au$u {*63vi EnE /AuD <U#ULE JEQONX5B~,<X A8InE< « AE EUI1{*

OpYFYs spyE AnE/AuD<$vi A EIE «f ~,<ihU 09# A
+ b éFY%_ EAuDEé6TAEQY /EgTE*ié61 EZB+ 2043 100U6Y T 'z#GEBA  EVNO"Y 4 0&E
Oj UnE J/AuD{ ",< '088EY%!A'n U6Y t'z#GEBA EJO .Bnl8é6I,XEQ9 /Eg
T0A-{ ~,<ih!>A'n Eg9(S O A
External‘T\JW
P in Inip
(with T 0E° orte=h) |

PrescalerOutpui
Incre nemt X
Timer Chounter TiMmer (r1X_*R X3 +4

Prescaler Outputis sampliedlat every falling edge o

6Y 1T 'z#GEBEAECO
A48/’ UNe < - PFD

PFDEgié6ia PA7 é61E*i A8 s6NEIE> }7pEYNMEY &V p 4EY YAt s6N EE-p é610 BET
XEQ9/EQgT1é6iS*i ARFD+CAS*inE< 1$vipnEO W,XEJs$d AEQOUEOX nE<NXUNe< E
A1{*6LO?U EJs$d,X UNe2i D E+189{ EgiXNe)]  A2i43 EJs>NX UNe < UNe 4,X EJs$d EE 9 n
E<AUE ENE<¢NX5B~, <X OYTPAuUD EE AuD $p5a{*o$vipE ED7EPFDEgT —(S
OANnE<U7%| Gj,EQ9NX5B ", <,X E J4»4A APAuUD A

SPFDI7.BEc0 E™NOWA { “,< PAC! 7A5B Egl AVp~WASB Eg9 Ei PFDEgl

410 EAé6T; O BEiXEg 9 é6iS*i A% Y U PA75B1EPFDEg1é6i!1YEgT  AE-pEgiD
BI>*i0 PFDEgIXO/G{ A"W&EVp PATEgIDB!>#U OEPFDEgIU "+ G A

V243 EJs S*i J' 95 < E | SKUE-/{Ne)[ {*6,X «"© AL {*6M2 2".B,XNe)| A

v oo

P A3 D ata

ovo o vew o SR JOCNIOONY

PFDEgT {

Feo—
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NX UNe <

TMROC ° TMR1C ~, < POSC0~P0OSC2 P1SCO~P1SCA™*19n nE J/AuD< YFYEJs$d
XNX UN2iD A2i43100éF7. EAuDBa ENXUNe<nJ Ej A

Eg 9Egly -

'100_EAUDE@6Y T z#GEOAE EO?U S*ii éFYRPA2/TMRO & PA3/TMR1 é611.B +!7.B,X
|0 A+ b!80A. E*ié6f E ™NO UJASB nE /AuD <X éFYEg95aa BEIXEg9 /Egil EE-LO?U
ASBnE/AuD{ ~,<1064 |  éFY% EAuDé6Y #GE£da A°é PAC{ ~,<X1 2é3
| MNO P-E1+As>A’ Eg9é6T AGSnE /AuD<S*1Z18667 E}pEYNMXbejY A
48/R"Y/48_NM

'nE /AUD<'0UnNE<GAE EnE<XEJs$dS*lYF/2i43EJséa)( YEn1kFN6N a
I9AUE-pS6AR E'nE<”,<$viE E) U{x6OpbYF¥ <pE ES/RCE 9,1 hX YFY
+4GE AibBY t'z#GEBA EnE<XEJs$d3 S*iYFY2i43EJs E nE<3%YIl7.B,XFEe5
ET),0éF”s _EAuDéTEOY10 A+ béF% E YF%nE<EJs™©al9 E%Y'ROpnEc<
EJs EE E) !1¥),E-péFw_E E18i#GE PABNY&AXAO ELO?UIR cA’AuSU /R ch
*WEtMsa Ad X™M%¥6UnE /AuD<GISB éFY,s EAuDGAE EW,XEJs$d éFvs E EAY
FY2i43EJse5UnE<EJsaal9 A

'Ai®nE /AUD<émDB NX5B~,<E FEAUDEJsT>LLhFSiAA¥*6 EE- .A6NTD
7EAU DJIAZE YR cA’AuSU hA5x<% E-& Ail O6S*inE /AuD< ! E?U"43.BAxY'uV!7.B

AniAY Ae{ ", < XnE<S6N!™NO!7.B,XA'5B EiijhnE /AUD<YFY% i~ A
nE/AuD<{ ~,< XE* 2¥EYYANE /AuD<1084 EJs$d{ !3 ™NOI!7.B,XA'n E1
B+nE /AuD<Y";h*iLO"5al7.B, XG!5B AUnE /AuD<'O ! E™NO.B+ EQ9nE/AuD<",
<XAY EE- "~ ub+a EnE/AuD<",< XAY p-LX AnE/AuD<fiYéa EA:
S*UnE /AuD<{ ~,< XS6N!9'0O&GKANnE< Av,aX EUWOnE< ! E™NO .Bn
nE<da GAANn AnE/AuD<S6N!'106&XA aEASB E A6N 1 D7EJIAA4§ p A

'NE /AuD<¥6$vi EihX <AE" U« U5B! Agt « AGE EUI{*60Op <pE Aalu

« 0 AE EU HALT (SORENE /AuD<X$vIi31{*6 8Gf  EE-/j ™ %0 AGN ¥*6 (I éFY4 i E - &, XAu
D64 EnE/AuD<&8PAuDE7C$vIJ G243 A8t HALT 84R EALO?UnE< «@gGf2i43 E
AL(UE 9 HALT 'Ulh <AE" U«!5B 1A
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n E /AuD < h*(i8x _

E-b_$AEAZV)ASBnE AuD< X~,< EV)ASB { - A°ceE-LO"EX Ea
EiE> 705 & ",<,X1 !9 OnE  AuD<A8h*i8x _ASBnE AuD< nE6&a EEJs9%db
YFYa,X2143 EJs A

org 04h ; external interrupt vectors
reti
org 08h ; timer/event counter O interugetor
jmp tmrint0 ;jmp here when timer/event counter érflaws
org 20h ; main program
; internal timer/event counter O interrupt routine
tmrintO:
;timer/event counter 0 main program placed here
reti
begin:
; setup timer registers
mov a,09bh ; setup timer preload value
mov tmr0,a
mov a,081h ; setup timer control register
mov tmrQOc,a ; timer mode and prescaletosé
; setup interrupt register
mov a,005h ; enable master interrupt and timerrinés
mov intcO,a
set tmrOc.4 ;Start timer/event counterGe nwde bits must be previously setup
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6Y T‘zAx <

HT46R94 o0 3 p6Y T zAx Egl

U Y*i EETE>4-,1h,X PWM ~, <A’5B(MIA, X

E G PWMOEPWM1 ° PWM2AE- GP@E'E6z{ 1 h*i

EPWM s6N A & 0 40N!" AAx5aNe)[Tn X"16 A

EiIF | PWM 68 |Eglé6l | ~,<&A
642 PA4 PWMO
3 & 741 PA5 PWM1
PA6 PWM2
PWM 1T Y
PWM Eg IEIE> }7pEYNME > ASBAPWMOEPWM1 ° PWM2 ~,<!b DB,|< E+ 814"a E
></Eg "1 6 I£ pAx <6,X 40N!" A ZoP- PWMAx Ne) EIEOpAx <6>Ax 2 pé 4 p(A

OV, XAx $ 1% EG7+1646 6+254 ELO1064A EIE>}7pEYNMESASBAY 4 X E'S*i PWM
EE%?2UU LOX m9 PWMOEPWML é PWM2 ~, <Y E)( XYF/.@ Ei7%| 01643 U
$Ax <6 APWM EJs$d 2i43EJs feysA

UsVYAx <6U& 2pé 4p$<6,X"© ES{6EP-X PWMNe)a A6N EE- AlooE
STXh*i A%?U {6,X PWM 6Y t < 6 4bBOEQ,X EKE D EPWM Egl I'EW UEO EE- ~ KS EKE
DB6EQUiTG PWMEgGIX6Y t AS*i5U ™MNO)UPWMNe)[a PWMAx Ne)[Xaa @ A PWM
BJs 2i43EJs fsysE5APWM 8 1E EHp PWM <6,X Ne)[ fsyg/256A'5a 100U 7+1 64E E
PWMAX Ne)[UT  fsyd128x100 6+1564E EPWMAx Ne)[UT  fsyg64A

6+2 PWM 6 &

EE>Op 8 I X PWM ~, <{ EIEp HX PWM <6+ 256 pEJs<64"a Al 6+2 PWM B
4 EEfp PWM<o6me>Ua 4 p(AOY,X$<0O E/A Ax <6 0~Ax <O 3Eil>< 1 i ></ A
4p$<6@UYy 64pEIs<é AUE-pdER Ek ! 4 “DrtXAx Ne) A

A8 1X PWM ~, <
>eUagpF%U EE-p~, <X ><aHp  PWM"[6X40N!I" Al OF%4UUAL 21 ~1 7 1E></ DC

El1 F.U1 O0!~1 11E>/ AC AU 6+2PWM3a E4 pAx $<6,X40NI" EUYVR
></ A
-D AC (0-3) DC (40N!")
<o i<AC =
i=0~3
(7073) is AC o
6+2 6 8Ax <6
b 7 b 0

|PWM R e-gister (6+2) M ode

A C value

DC value

6+26a PWM 7, <
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RO></ 6+206aR PWMEQTX"16 AAEMYyv2a)pX PWM <6 V)Ua 4 p(AOY,XAx <
617 AC a PWM XG2i A

s vie [T AL A A i
[PW M]=100
PW}‘—» T R e
25/6 4 25/6 4 25/ 2 6146 25/6 4
[PW M] =101
PW 4 |4—> T T [e
= 26/64 25/6 4 25/6 4 25/64 I~ 26/64 L
[PW M] =102
P W M la ¢ N ¢ N la
= 26/64 17 26/64 25/6 4 25/64 I~ 26/64 b
[PW M] =103
P W
26/64 L] 26/64 L] 26/64 L] 25/ 26/64 L

PW M modulatisvsperiod : 64 /f
Modulation‘dAycMeomulation“ycMeoIiuIation‘ cMeod ulation ¢ycMeod ulation ¢ycle 0
e > >

L L

PW M cycdes: 256 /f

6+2 PWM 6 &
7+1PWM 6 &

EIE>Op 8 LX PWM ™, <{ EIEp HX PWM <6+ 256 pEJs<64 4 Al 7+1 PWM &
4 Efp PWM<O6m>Ua 2 p(AOY,X$<0 E/A Ax <6 0-Ax <06 1Ei>< ! i ></ A
2p$<6@Uy 128pEJs<6 AUE-pB6AR Ek * 2 "DrtXAx Ne)] A8 1,X PWM ™, <
>eUagpF%U EE-p~, <X ><aHp  PWM"[6X40NI" Al OF%4UUAL 11! ~1 7 1E></ DC
El F4U1 O!E></ AC Al 7+1PWM3& E2 pAx $<6,X40NI" EUyVR></ A

-D AC (0~1) DC (40N!")
. +
AX <6 | I<AC o
(i=0~1)
i AC %CE
7+1 68Ax <6
b7 b o
[T T T T T T T Jpwm rRegister (7+1) Mode

A C value

DC value

7+16a PWM 7, <
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RO></ 7+16&R PWMEQTX"16 AAEMYyva)pX PWM <6 V)Ua 2 p(AOY,XAx <

6tz AC a PWM ,XG2i A

s v AL T A AU U U™
[PW M]=100
P W & & (€

= 50/128 I~ 50/128 I7 50/128
[PW M] =101
P W I la e

= 51/128 S 50/128 I7 51/128
[PW M] =102
P W & la e

= 51/128 S 51/128 S 51/128
[PW M]=103
P W |_

52/128 R 51/128 52/128
»|
PW M modulatiosnyperio :128/f
M odulation cycle 0 M odulation cycle 1 M odulation cycle 0
PW M cycdes: 256 /f
7+1 PWM 6 &
PWM EgT {

PWMOEgTa PA4 é61E*i EPWM1Egia PA5 é61E*ii EPWM2EgTa PA6 é61E*i ASé610
PWM Eg 15aM2 BEi, X /O é61 E }7pEYNMMNO!7.BA'SEBI/O 0A -{ ~, < PAC.4EPAC.5 & PAC.6
3™NOMDELB+ LO?UX PWMOEPWM1 & PWM2 Egié6iA5B Egi(SO Al 4E-gpiVe

I9PxE1z U ?2U" X PWM m9 PWMOEPWMIL & PWM2~,< & EUPA4EPA5 & PA6DB"~
,< mM91Ei PWM DB il),ué6ip x U PAAEPAS5 8 PA6DB~,< mO9O0Eil L86KPWM
Egis6NJ Egi"+ G A3 AE EPA4EPA5 & PA60 PWM s6NXO/G{ 9S*u ALO?U"Y,
4X EGS}7pEYNMASEPWM s6NE PAC{ ~,< hX!em9 1ESJa Eg9oé6l Ei
18661 0 Ube+L X7 Eg90A S A

PWM Ax Ne)[ | PWM Ne)[ | PWM 40N!"

foyg/64 fsvg256 | [PWM]/256

PWM h*ii8x _

RM6,X8x /R c><aV )A'SB " {

PWMEgT E h*i E ™NO (i J7pEYNM A'5BPWM s6N A

mov a,64h ;setup PWMO value of 100,decimal whscBdiH
mov pwmO,a
clr pac.4 ;setup pin PA4 as output
set pa.4 ; pa.4=1;enable the PWM output
clr pa.4 ; disable the PWM output — PA4 will rémlaw
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AD EE@ 6 <

ib0TD+ $2i4%5a20 E@)U),r é+ X33pE EaxLo" A Z <+ ) 9@)VUE-op
EEO] ™NOEIE> AD E@6<UB3UEE@64aD+pE AU AD E@ 6<+CALEA9)( EAY X
£8éFY<E ElLc 549 EKY"a "£&<EONKELO" Xi* A
AD1TY

HT46R94 Uy Z 8EIF,X ADE@6<EWAALEYYy9&FY%G3uE  A97%066<&JW{ u
EAJEyUE-opEE@64 12! XD+GE A

Eg 9EIF' E@6!D Eg 9 é61
8 12 PBO~PB7

RO/Z ADE@6<YFY48X'IGX~,< A
Clock Divide
R atio

ADCS)—L‘r,CI\?< ACSR REpgister

fs vy s

PB O/Ao-N—e—ﬁ
P B 1/Ao-N—;—-ox
P Bﬁ/Ao—N—%——o)

A h

?A/D reference voltage
4

y

AD G ADRILA /D D ata
—1ADRMR egisters

)Y

JuuL| VREFE
I

T

PCRO-PERES 0-~[AsDTr[® D & chither

Pin C onfigCuhrahioae | SStle ctEBnid o f
B its B its Conversion B it

A/ID E@ 6 <48 X
ADE@ @®B~,< ii ADRL EADRH
ibKY 121X ADE@ 6<X8f( ELO?U OpP-+8V~, < ADRH ‘Op"+8V~,<  ADRL Al

ADE@61©a E) ALEYAIE-0~,<10<KE@ 648 p A% YP-17,< ADRH <y*iZ 8
IE"1™, < ADRL %y*iZ 8! X 41UVE@6 AuUR>< EDO-D11 A/D 6E@DB4§p! A

~, < | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ADRL | D3 D2 D1 DO E E E E
ADRH| D11 | D10 | D9 D8 D7 D6 D5 D4
AID DB~ <
ADE@6<{ ",< - ADCR

“,< ADCR*Ui9{ ADE@6<Xs6N j0 AE-p 8 IX~,< n Xs6NUAEY%%Op
6 °EIFE2y7C YFY: ADE@ 6<E%pé6i G3Eg9 E % pé6i 17 IOEJ{ "¥?25 ADE@6<
XOY alseN A

“,< ADCR Uy ACS2~ACSO!EWAnN EiF X468 E A+ biEp)( %UyOprL X6 DE@

6+ CAE18 S8EIF 63Eg9 '£0OpFR ™NO U y>E2yE@ 6 <EADCR ~,<  ACS2~ACS0!,X s6R
In%p63EIF67E2y YFY4  ADE@ & A
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ADCR 7, < X PCR2~PCRO! E*{i 9 n PBOA - b %0 é6i AIDE@ 6<,X063EQg9 E3%oé
6f 17 X I/OAVp PCR2~PCRE-3 !X 111E 3 ANO~AN7FN U>A'n & 3Eg9 A& X
EVp PCR2~PCRO<FNA" OE{ PBOA-X&6IFN>A'n 17 X  1/O EE- E YFY%A/D E@ 6+ CA X+
$d U>s GKA1£8s58 A

ADCR ",< X START |E*ib'O 4! AIDE@6<A') A'n!8!¢tFEe" FEeP- E
"aa FEe" E i1OYOpOGDE@6<6 A' START !¢FEe" FEeP- E 4a2FEe"E E
ADCR ",< X EOCB!5B 1E4!8DE@ 6< ASTART *iib{ YF8D6E@<XO /G|0 A

ADCR 7, < X EOCB *ib>< a0 DE@ 6E>/R,X a4 AUE@ 6<04834a EEOCB !i>e)(

7%| 5B O0AI8é E315B! «{ ~,<Y,hX AID AE" UO«! EVp +S6N E 7{*6
EO'XYFY suE EAD YFY% spEUéD/MRc ihX AID YFYs «9. xVp AD YFYs e>e
/U6 E) TEBAY ADCR ~,< ,X EOCB!E”u8! (>#UL8 E10 °O/z# AID E@ 6 <
048 3,.X *"© A
b 7 b 0 .
[sTAma fpec fPoc R 1 paccrBoz A c s|ft RE B R egister
Select A/D channel
A C SARC SAIC S 0
0 0 0 ANO
0 0 1 AN 1
0 1 0 AN 2
0 1 1 AN 3
1 0 0 AN 4
1 0 1 A NS5
1 1 0 AN 6
1 1 1 AN 7
PortB A/D channelconfigurations

P CRRC RPICRO

0 0 0 PortB A/D channels - all off

0 0 1 PBO enabled as ANO

0 1 0 PBO~PB1 enabled as ANO~ANI1

0 1 1 PBO~PB2 enabled as ANO~AN 2

1 0 0 PBO~PB3 enabled as ANO~ANSZ3

1 0 1 PBO~PB4 enabled as ANO~AN 4

1 1 0 PBO~PB5 enabled as ANO~ANSGS

1 1 1 PBO~PB7 enabled as ANO~ANY
End of A/ID conversion flag

1:notend of A/D convershogn orAinDp coogineesrssion w aiti
O:end of A/ID conversion - A/D conversion ended
Startthe A/D conversion

0O®1®0 : Start
0O® 1 : Reset A/D converter and set EOCB to "1"

ADE@6{ ~,<
AID E@ 656 {

+b AIDE@6+CAYTU8f( EAIDE@ 6E/R U#\5eFYs U+ 6NA 2431 0 g/j «"© o*(i
O/GKAAD E@ & 1L!"s56 AO/j«'© U ADCR ~,< PCRO~PCRZU0 E 1 GKA A/D E@ 6x ©
é0/j«'© U ACSR", < ADONB IA5B  1E!GKA A/D E@ 6Ag/j «"OFN A {(A0Y S*ii 1L! "
s5é A

kv:4,X  EAD E@ 6+ CA+$d+VDD é6ico A' ADE@ 6+CA 83F%UO"10+ P-b
D+F%Ut0+ EUD7EBF%U™©G VDD ?° R0 A8f(,E#+!1eMi>< )A&l1z63
+CAL0+ 77 A
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PCR!! | ADONB!! | A/D E@ 6+ CA
0 X GKA
Uuo 0 'O
Uo 1 GKA
A/D sbé {

ADE@ 6EJs$d~,< - ACSR

A/D E@ 6 EJs$d 2i43EJs fsys,X UNeEUNe2i D+ ACSR ™, <

<Q' AD E@ 6,XEJs$d + 2i43EJs fgysAADCS1 " ADCSOEA in E AEYY%XO0O A/D EJs$d
E6ziYOoL$ A+ b ) AEXAD EJs<d tpp,XO4 0.5msE 18 E '2i43 EJSE6 zCYE>
4MHz E EADCS1 " ADCSO!A’ n 46N A'5B 00EGiU1{*645.B,X AIDE@ 6 A-5x RM6><

ADCS1' ADCSO'Ea 1n A

X000 $ E>UPOGE *XD aAEX E~ WAX AD Els<6ab? nXx0a A
b 7 b 0
[TE$amm o[n8]| — | — Jabpclsmds1hmasm Register
Select A/D converter clock source
ADCARCADCSO
0 0 0 :system clock/2
0 0 1 :system clock/8
0 1 0 :system clock/32
0 1 1 cundefined
1 0 0 :system clock
1 0 1 :system clock/4
1 1 0 :system clock/16
1 1 1 cundefined
Notimplemented, read as "0"
A /D O n/O ff control
1: off
0:on
Fortestmode use only
ADE@G6EJIS{ ~,<
A/D EJs<6 (tap)
f
Svs ADCS2~ADCSQADCS2~ADCSOADCS2~ADCSOADCS2~ADCS(
=000Afsys/2A | =001Afsys/8 A |=010Afsys/32A =011
1MHz 2s ars 32rs bn
2MHz 1ns 4s 16 pbn
4MHz 500ns* D ars bn
8MHz 250ns* s 4rrs bn
A/ID EJs<68x _

AID Eg 9 é61

Y, X AD 63Eg9é6iFNa PBOA - X I/0 é61E*i AADCR ~,< X

UEg 9 é61A'5B BEI,X PBEg9/Egié6i EE- ASB &3Eg 9 é61
AE E é61,X s6N A+ /R c9{ E¢BET I/0 j0s6N 63Eg9
ET 1/0 é61S*U E E AEIE> }7pEYNM'5BPb e+ L x81A'5B  AD EgOEibe+L 17%|+O A", a,X

E PBOA-{ ~,<JaLO?u S6N AID Eg9E5a4 A'n A/D é61 Eg9é6i E' PCR2~PCRO'S
6NA/D Eg9E E&5x<%0A -{ ~,<X(SO AADE@6<X-5x+ _+ )AX VREF é6ico EA!"
eFY418+ $dE2y ArL#GEE 83Eg9+ _ VREF AACYE>VDD + _  A°é ™N®+ VREF+ _
XOnz£a>A A

PCR2~PCRO'E £ n
E5a 4 EIE> }7pEYNMA'n A3
EiE>930  A'Eg9é6i0 B
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ADE@6MhYé

YFY:,XA/ID E@ 6 < ™MNO4£E> O p(MIN X «'© fi Y eA'E@ 6EIF' EY 2! = E EA/D E@ 6 < ™NOG; ,,
fiYé AVp EIFEY%! -a'uYGj,fiYeé EFw EOCB U« A 6NT@ba.Bn,X EE- A6N1
D7E O pJIAAXE@ 648 3uEA'ET FEY%! -4 E™,< ADCR ,X START!™NOu1l 10pU,
<O0Y 5B!a0Y G#ULE EE- Al+Ae EOCB>«7.B,X5B! A
A/ID E@ 6!9Px

RMBVEA ), A/D E@ 6E>/R,X @ p!9PxA

19Px 1

ETE>ASBACSR “,< X ADCS1' ADCSO!EEY % LO,X A/D E@ 6 EJSA
I9Px 2

EfE>s UACSR™,< ,X ADONB #U 0E S6NA/D E@ 6A

19Px 3
EIE>A5BADCR ~,< X ACS2~ACSO! EEY %E2y7C YFYA/D E@ 6 <,)XEIF' A

19Px 4

EY YPBOA - X A/D Eg9é61 EJEIE> ADCR ~,< X PCR2~PCROAS5B  A/D Eg9é6i A
I819Px3A U1 19m ADCR ~,<E’ & A

19Px 5

Vp?US*i « Ei «{ ~,<™NO!7.B A5B EiB+ AD s6NX|0 A «{ ~, <

G of! EMI ™NO5B! A/D E@ 6<,X «S6N! EADIFN ™NO5B! 1A

19Px 6

EfEsA'n ADCR “,< X START!¢ 0 1 a2 0EALOY5DE@ 6,XEs/R A

AtlLOnYeé 0A

19Px 7

EBAJADCR 7, < X EOCB 'E”16 DE@ 6E>/R U & A"814 FEe"E E></E@
6E>/IR EAE &4 AE@6°aa EAAI2 AID DB™,< ADRL ' ADRH 9<kE@ 64a,X A8t
+S6NeUUp$y EIE@6 44&/RCIE 9 AID <au%ic 3 O/iAEY+.a A

"1/, O8t S*UEBAJADCR ™, < EOCB !, X(SO,X+"©9"E@ 6E>R 04§ 3E El9Px 5 A1,0+9 A
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ReEcO></ 6 DE@ 6E>/R 44l '%,XO6AaECc A

PCR2-~
PCRLO oooB 1008 >< 1018B XOOOB
ADONB
—»ito N 2T
v
ADC module ON on o ff on o ff

A/D sampling timA/D sampling tim e

START rADqs ‘Anﬂs

EOCB

Ac2s xxxe X 0108 X 0008 X 0018 X xxxB
Eower-on Startof AJ/C Startof A/D Startof AI/D
eset conversion conversion conversion
Reset A/D Reset A/D Reset A/D
converter converter converter
End of A/D End of A/D
1: Define port configu cathovre rsion conversion

2: Selectanalog channel

je— tap e—»] je— tanc

A/D conversion tihin/B conversion tim e

N otA/D clock m ws/®b és fssy/d s f/lslybs 08 3ff2
taD & A b
tap=cAbcts mBtn= bitcountof ADC resolution

ADE@6EcO

ADE@6<"uYihX }7p EYNMA' EW,Xs6NA'na 0" <+ h*i/Rc{ A+ h*ilRc{ O
Y ADE@ 6E/RAE) XYF%L@E TOVESE@6 EUE-pE/R  E/RcA4»aAIWseN AAD
E@ 6 EKE 164, Etyy A/D E@ 6 LO?U,X < 6A

48/R"YsE_NM

U4é mIRcE E ™MNOMYy':4~,< ADCR ,X A/D E@ &IF' EY %! AVpE-o<FY LE EFw "u
Y éFY4é6iE2y AD E@ 6<EI8EX&F%é61A0 BEILX 10 -S*0 AE- A£& A/DE@ 6F%U,X
s5é E [+"4 o+ ,X2i43M2 Gj?U AA/D E@ 6 <3A'EIE> ACSR ~, < ADONB ! GKA A

°oOpsé/Rvsa NM E'$ 'E@GEIFEY%! -a EADE@ 6<™NOGj,fiYeA'EIFr EY %!

-4 E4-",< ADCR,XSTART!Op6YtGAfnYé ADE@6<A¥%YEYY%!<FY>#ULEEAD E@
64aLO?UG], iYeée A
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A/D E@ 6 h*i8x _

RM6 @ p8x /R C*i9AEa4a S*i A/DE@ 61 Op8x _ EBAJADCR ~,< X EOCB!9g
« ADE@6 G & x1 p8x_iSHi *X+4@¢ A

8x _ O S*ll EOCBEBAY +"© z# E@ 6,X48 3

clr EADI

mov a,00000001B
mov ACSR,a

mov a,00100000B

mov ADCR,a

Start_conversion:

clr START
set START
clr START

Polling_EOC:

sz EOCB

jmp polling_EOC
mov a,ADRL

mov adrl_buffer,a
mov a,ADRH

mov adrh_buffer,a

jmp Start_conversion

; disable ADC interrupt

; setup the ACSR register to selgetd as the A/D clock
; setup ADCR register to confidRoet PBO~PB3
; as A/D inputs and select input ANO to be
; connected to the A/D converter
; As the Port A channel bits have changedaif@ving
; START signal (0-1-0) must be issued within 10 instarctycles

; reset the A/D
; start the A/ID

; poll the ADCR register EOCB bit to detgad of A/D conversion
; continue polling
; read low byte conversiorutesalue
; save result to user defined ntgmo
; read high byte conversion regallie
; save result to user defined mgmo

; start next A/D conversion

Rev. 1.10
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8x_OS* *+3zZHE@ 6,X48 3

clr EADI

mov a,00000001B
mov ACSR,a

mov a,00100000B

mov ADCR,a

Start_conversion:

clr START
set START
clr START
clr ADF
set EADI
set EMI

; disable ADC interrupt

; setup the ACSR register to selgetd as the A/D clock
; setup ADCR register to confidRwet PBO~PB3
; as A/D inputs and select input ANO to be
; connected to the A/D converter
; As the Port A channel bits have changedaifmving
; START signal (0-1-0) must be issued within 10 instruttgcles

; reset the A/D
; start the A/D
; clear ADC interrupt request flag
; enable ADC interrupt
; enable global interrupt

ADC_ISR: ; ADC interrupt service routine
mov acc_stack,a ; save ACC to user defined memory
mov a,STATUS
mov status_stack,a ; save STATUS to user defiredaony
mov a,ADRL ; read low byte conversiorutesalue
mov adrl_buffer,a ; save result to user defined ntgmo
mov a,ADRH ; read high byte conversion regallie
mov adrh_buffer,a ; save result to user defined mgmor
EXIT_INT_ISR:
mov a,status_stack
mov STATUS,a
mov a,acc_stack
reti
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A/D E@ 6 s6N

HT46R94

HT46R94y Y 04~ 12 ,.X AIDE@ 6 <BWAE@ 6,X0O 0 AE’ FFFHA b33Eg900 1 b VDD
X+ E'IBIEQ! As</ Vop/4096, X 63Eg9  ARO/ ADE@6<63Eg9 "D+Egl
KE)U C,XE@ 6 s6i

ﬁ1.§ les B

FFD

A/D Conversl
Result 1

5 VR EF )
209D 94 4098 3%05%8
Analog Input Voltage

YU C.X A/D E@ 6 s6N

ZE£AGEBJIAA EAD E@ 6 <Eg90At9 0.5LSB X#/GE AL8ZD+&éD OEJaXD+é
D 1U2.B& !X 05LSB@ - E5aD+éD XOa Ui VDD !X 15LSB@ - A

21431064

+7 5 A1100!7 64 E6E66A° VO 6a A ZS) 10uaaxda E2i43 ™MNO a
EoopliEls E26& ' 26& EX& &J'95< E26& ~26& E2y +]J'95< A
6 3EY %

2143EJSEY ¥ 5& 7%/ é +]57& AEHIR'(~,< 02'6 IE>ASGBH) 02'6 IA5B E
GEY % +] J' 95<,X 6E6 & & AL! "2143 s5& AUBE6BAR E5& 6J' 95<UGKA AU 02'(
"< 02'6 #U E2i431 0 UEWP-Ne)[X!7 64 A=RXX V0 &aEE +%$/7 U0 r), A"vsa

X E0 YXt004a +]J' 95<+OEm> A
b7 b0
[—[—[—Jcofe[—]—mopwobE Register
System Clock Select
1:32768H 2z system clock
0O: RC/Crystal system clock
Notimplemented, read as "0"
32768H 2z O scillator Q uick Start
1:slow start
0: quick start
N ot implemented, read as "0"
24310864~ < 02'(
VpU +]J' 95<A5B 2i43EJs  ERKYa(« EJs$d,X }7pEYNM ™MNOA'5B +]1J' 95
<EGi2i4307), 8 ANX mXJAA A
da 2i43 EJs +$/D0) 02'65& ;79585< +]
17 5& ;7%$/ 95¢ a&;> e e
6E6 +] a;> GKA 'O
V0 +$/7 > ; GKA 'O
1064
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°
« ) OpGj?U s6N A'&FY, s&8YFYs VnE IAuD<EET& ADE@6Y E2i431
16" 1L.X/IB ¢ E54E@ ,iihX <&auBc AIB2IelED! )( noOpéFys i YFYa
sEE&FY «a INT é61]1G E5aYFY% sanE /AuD< Ei$vi ~ ADE@6,GA
o~|<
Y « AE AE" U« + DB,|<Y INTCO * INTC1 =, <{ AETE>{ | hX « AE
1S6N &/U16,1 G,X A'¥rG o EdhY <AE" U« U>5B! A AE" U«#ULE U/U6 Y
« AE A
b7 b 0
[—[T1fFroffeif EmtfomE[EMINTCO Registe
M aster interrupt global enable
l1: globalenable
O: globaldisable
E xternal interrupt enable
l1:enable
0: disable
Timer/Event Counter O interruptenable
l1:enable
0: disable
Timer/Event Counter 1 interruptenable
l1:enable
0: disable
E xternalinterruptrequest flag
1: active
0: inactive
Timer/Event Counter O interruptrequest flag
1: active
0: inactive
Timer/Event Counter 1 interruptrequestflag
1: active
0: inactive
Fortestmode used only
M ust be written as "0"; othedwcitaeb he 2oy eea tibtnin unp
of ",< 0
b7 b o
|[—]—]AadFelF— | —[EAETRINTC1 Register
Time Base interruptenable
l: enable
0: disable
A /D Converter interrupt enable
l1: enahble
0: disable
N ot implemented, read as "0"
Time Base interruptrequest flag
1: active
0: inactive
A /D converter interruptrequestflag
1: active
0: inactive
N ot implemented, read as "0"
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.Io

VpihX « AE EnE/AuD<$vi AET $vi EADE@ 64838 6F% «¢é61 Y ™2°¥ FN1{
*6Op sAE" ER50 X Use 9UU ElhX «&GE tEQ7C PC E2i43U ¢!18 &GE2
R50, A +3GE@EI CCE@U, EICCE@ ,ihX «aulRc A «au/Rc™NO! RETI U,
E'27C IRc E!;> s9XRc A

@p +S6N!1LZIh XAE" OU«! E11 4{XNNcVRO / A
A utom atically ClearedAbyol® Rtically Disabled by ISR
M anually Setor ClearedChaynShodte amebled M anually
Priority
e drEee ] Eupd el
- InTtiemrreurp/E\Il?eenqtucazLE:Ttlgﬂg T O F 17 —
- InTtiemrreurp“f \ll?eenqtucegLE?—nI%#é LI TF 7 — IS Lellri 1ugpt
™ Inte rTrLiln;JteRBeaqsuea 5 EI—TIEB'gI T BF 17 —
_’Intep;r/L?ptCR?g\c;i:‘; EI—AIé)gIALI—‘W L\{)w
48X 0
O° «$Rc>jh E2i42U7% | #ULBEMI IE YJIW,X +Us>e# EE-p «aALL 161
JETOI9X o +  AVp JW AE" A6N Y6 UIBOKE E%Y AE" U«!i>A,) AVpaop
cAuS/Rcl7 > EISBEY°Op «?U" jh EEMI 1A1>5B1 EL AE!8 «>jh  AvVpU
UAESIEGS!I8 +S6N E -AE" 34i>ih EE SPE£als AvVp?u"0Y |0 EiUU™NO
FSta |spSo A
oj 4{
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U X E%Y> CLRWDT2 U,16(#UL8 WDTAa X CLRWDT2 U,F4£;>a E¥%
Yy- ;> CLRWDTL U, 1A#UL8RKY(«nE< A

<OS«

*A4é/iR UNe <20 E<OS+<a0Z0/i2’.BNe)[EgiX+*"© EEO*ib _+<0S+ <" &Fvs+ CALO?U2’
BNe)[[ X U A<OS+<EgiBZ ® Bz & PA0 ° PAl E*ii é61 E AEIE> }7pEYNMA'5B<OS+ <,X s6H Y/j
104 PAO " PA10 !7 Eg9 /EgiS*i EPAO" PA10 Bz  Bzs6NE!Z? PAOO Bz<0S+
<Egis6N E5aPA1 0 !7 Eg9 /EgisS*i A"44X EBzZO BZ,X2jEgl E<OS+<XA UEgT*i
9rtEgls)[ A

<OS+ <€Js$d 2i43 YFY4 EJs fsE4£ }7pEYNMA'SB UNe2i B+189{  <OS+ €g1,XNe)[ 8x E
fg2~fJ4 A2143 EJs 9%d b RTC 95< EWDT 95<é2i43EJs 4 UNeE+ fgq EJs$d }7pEYNME > A'SE
", 48X EVPEY¥%RTC 95< 2i43EJs Ei fs 1hX<OS+<Egl™NOEY %RTC 95< EJs$d A
<0S+ <Ne)[+ YF¥s EJs$d " YF¥ UNe2i D}7pEYNM{ E)( YF%J'IG™,< Ei <OS+ <A
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Vp }J7pEYNMA'SBPAO ° PA1 <OS+<Egl BZ ° BZ sS6NE Z+A«<0S+<!7 10 EPACOA-{
V< PACO ° PAC1 ™NOA'5B EgIEPA DB™, < PAO0 ™NOA'5B 1E ! S6N<OS+ <EgT EV

p PAOASB OEi PAO" PA1+O "+ G AB61A+AE EPA 7, < PAO <OS+<Egl BZ * Bz s6N
XOGAY,aX EPA~, < PA1 JM2{ <OS+<Egl BZ A

PAO/PA1Eg 9Eg 1s6N O

PAC ~, < PAC 7, < PADB",< PADB",< N
PACO PAC1 PAO PA1 gl <6

0 0 1 X PAO=BZEPA1=BZ
0 0 0 X PAO=0EPA1=0
0 1 1 X PAO=BZ EPA1=Input
0 1 0 X PAO=0E PA1=Input
1 0 X D PAO= Input EPA1=D
1 1 X X PAO= InputE PA1=Input

"0 X ></ 14a
D>/ DB 0 é 1
O° }J7pEYNMA'SBPA0 BZ<0S+<s6NEPA1 U0 I7 Eg9 /EgiS*i APAOO BZ<0S+ &gl
s6NE EPAC { ~,< PACO ™NOA'SB 0EAE PADB"™, < PAO ™NOA'5B 1E! S6N<OS+ <
Egl EVp PAOASB OEi PAO+O "+ G AG6!A+AE EPA ~, < PAO <OS+<Egl BZ s6N,X
OGAY,8X EPA ™, < PA1 JM2{ <OS+<Egl AVpU PAC ", < PACOASB 1EGS}
7PEYNMA'SBRBZ <OS+ <s6REPA0 {0 Eg9S*i A

", 4,X EAZ}TpEYNM V)A'5B<OS+<s6NEOA-{ ~,<A5B Eg9 E2i43 U N+9 }7p
EYNMA'SB 0 Eg9 é67 S*ii AVIBAAUA U é610 <OS+<Egi Eg9s 6N E5a 'NO G — }7pEY
NM,XA'SEE, i h é61,X s6N A i h*i/Rc,X{ BA OA-{ ~,<X*©|0 1), A

P AO Data

B zZ OutputatPA*

P A1 Data

B Z OutputatPA‘

<0S+ <Eg166i{

"1, O PEA O><,X5E i }7pEYNMA'SBPAO ° PA1  BZ ° BZ<0S+ <EgiA0A -{ ~,< F£4£A5B Egl APAL
XDBASBJAE i<OS+<Egl A
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}7pEYNM

}7pEYNM (i&» m/R ¢ E m 98f( AEIE> HT-IDE ,XEC E O ¥)f WE S*ii5U i1 O ¥E>/IR A EY % }7p

EYNM'}7pEYNM&»9)( & E™"©aEiE>h*/RcA A Y!™NO Y2i43,XLO ?Un
—5xR>< 0O

EK'Y*A

48 E | EYNM

Eg 9/Eg IEYNM

1 | PAO~PA7 ! gGf O S6N/UI6 AEY ¥ A

2 |PAEY%be+L O S6N/U6 AOA - EY YA

95 <EYNM

3 [2i395< O6J'é RC

PWM EYNM

4 | PA4~PA6OPWMO~PWM?2 s6NEY Y5

5 |[PWM6a O6+2 8 7+1 64

n E <EYNM

6 | nE/AuD <0 EJs$d Ofsyd4 & fsp

PFD EYNM

7 | PA7017 Eg9 /Egié PFDEg]

<OS+ <EYNM

8 | <0S+<s6ND)p Bz S6NEBZ * BzZFN S6REBZ * BzFN/U!6

9 | <Os+<Ne)Ofy2 Efgs EfySE fJ16

ETEYNM

10 | Efgvi<o Off2° Efy2® Efg2’ Efy2® Efd2° Efg2'° Efg2" Efg2"

RKY4(«EYNM

11 | RKY(« EJs$dOWDT 95< ERTC 95<@ foydd

12 | ,BKYa(« s6RNO S6R/UI6

13 | #UL8,RKYa(« U OL 56 2 5

LVR EYNM

14 | LVR s6N O S6N/U!6

15 | LVR+ _ O2.1VE3.15V é 4.2V

LOCK EYNM

16 | <F¥LOCK

17 F¥ LOCK
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h*i+ CA
Vb b
@]
VDD
L P AO€®
| Reset P A1lE>»
- Stowk CircuitP A2/TH—® 0
T | | PA3/THA® 1
T ! ES PAA4/P &M 0
- | PAS5/Pia—M1
0 ! PAGIP W—M 2
S Bttt - P A7 /ReF®
VsSs
PBO/ANO-~ 7/IAN 7
777 =
PCO-~Ex3
o0 s d osc1 P C4/Cro— O
- PCG5/Clo—m 1
CireypllH0sc2  pcg/clom 2
See Oscillator P C7/Clo—m 3
S ection
P D O /#NTF
PD1-~ 7
3276H O SC3 ==
Circyit 4o sc4a PEO-~EBT
See Oscillator
S ection
HT46R 94
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U.Ls
iTY

) asee0X —ubW,XUO L3 EIsU LS 04/R3cU -0 EXU9UD)( V)e;
> UnX10 A, 5x)( Ecoz e&i# XU, EECYE>A 5 E/RcAAUSUA!  sa
N,2AXh*i A

ZEteg)U?-@/i@ XU -0 EyROYs6NU4 Y4iWA A
0,<6

0F%UXi0 %LO?2uO0pU <69 ;> AU AAx*iéet ><ilO?UepU <6 AOpU, <6
1'b Tp2i43EJIs< 6 E'1l8VpU 8MHz X2i43EJs 95<R EOF%UXioUU 05m > 'a E
5aU éAx*ij0iUi 1ms ;> a4 A<QLO?2UgpU, <6,X0 ET 0,X JMPACALL ARETA
RETI “><U, E Vp(# /IBcAuD<"+8V~, < PCL3U18..C Op<6etl;> AGU,
- PCL,XY<*EB5ab7EEYCCE@7C, E BHO?2UTOp<é6+;> E_V CLRPCL& MOV PCL,

A U, AibCCE@ U, ™MNO"Y:4a,X EVpI"EW,X48 p(l#] CCE@|0U18... C Op<6 EVpuYi
LOOp<6GA A
DB,X6EO

) IRc DBOED S*iO Ne4 X0 O ES*iY/; MOV XU, EDB&a Al¢~, <

E@/I7C3 t<(j z )E5aé6N6,Ey/|0YGD 3 t< ADBOAEO OGj?UXh*i O ¢Eg90A -
y DB&sUGEODB EgioA: A

1k Eoik

1k Ealk DB @)U 0F¥%U)( h*i ™LO K U,X6N o Ei,5x)( YFY%XU L3 EAEyY
N,ta£XEalk A't'©X48pCY1 2556£'0X48pab 0 ERUYAI7.BXDB)UE I 6! XKANI A
INCAINCAADEC * DECA U co0zi OpUn X tO&£0,Xs6N A
F Ee /i IEn1k

U 8F EeEalk _V AND AORAXOR ° CPL <FNUV i, 5x)( YF¥%,XU L3 AQTD(#]
D BEalk,X U, EDB,X6EO ™NOEIE>3 t< Al YFEeDBEnlk EVpEolk4§p LE EiLE U «!
U>e5B! E°8F Ee DBE&*i 6 AE- Y/I1 U, E_V RRARLARRC ® RLC noZ&°éac/i|o
IXe"© Aaax/i!'U, As$uCtaaxh<uLO?2u  AM!1U, *ib > 0A - X/B ¢ h*i EDBACYFY
“,<E@/ITCE 10 «!  E5aI8!1iA>e"P"  E/iIEnlkE- A h*(i (i ,"© 4L8"©,XEnlk4™ & A
U “{ XE@6

BcU G2as*i  JIJMP U CCE@7CUn éS*i CALL U Ax*i$/RcX6a Eg5U aal
b'$/Rc>e ;> "lOa E/R c MNOP@ PE" 25 9,X AE-p|0 + 5BU$/IRcG XE 2U, RET
9r), EWAS/RcCC2 CALL U, aX AuIJMPU, ERci%cC OpUnX 5ak E

JALOV CALL U 8cc2 AOpM2 Y*iXxU U, 5ECCE@ ECCE@S5E +DB,|<éUn!9
titn AFI~CCE@5EE/RcU4»4A ;> RO50 , 8+9E> @CCE@7CYyR9XU, AE-oU U, /IR
cCD 4,XGK ECCE@5E A6RNeF¥2O GEg9 Eé5U YF%DBIX A
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IEnlk

aoDB,|< )p!XEelk U, ,Bx)( XMa O AE-(M O IbEgTOA -1 XA5B @ J Y
*UEJ py,X!8&0A - X é6TALSHi SET[m].i @ CLR[m].i U,9A'nJ P-lé"! AVp
"uYE-(M 0 E/R cA’AuU ™NO AI9Egi- X 8!DB E@)UE-oDB E 4aEgi7.B,X,DB AE-/j
AiI9-A -mIXBE/R), Gi>IEalk 0, 2. A
I><Ewoilk

DBX|.El +~,< & E5a'@)UNGEINXDBE EWX,|GE Eb6&ipy,|<X
4“ A Z X18 KANIEEBx) AEIURc,|< Iov¥Op>< 0 DBAEY,|X 3 EvLO

20041T¢, XU, GAIDBE™> >< A
J WEo1k

L8ZPEAs6NU & EJWU E-UA*ib,O+ X HALT U, S/BRciUOA+ _&+.9)f WR
i6NI7 10, X,RK¥(«nE<{ U, AE-0 U0 X S*UiAE KU, G,X08V A
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U ,LSVv?U

A_

xO0Y GD

mODB,|<

A O3 t<

i01 0~7!

addrO/R c, | <

JA,00 | AE & .<6 | EjO«!
1k Enlk
ADD  AJ[m] |ACC 4aDB,|<,It E48p 9 ACC 1 Z,C,AC,0V
ADDM A][m] | ACC aDB,|<,it E48p 9DB,|< 1™ Z,C,AC,0V
ADD Ax |ACC a0YGD,it E48p 9 ACC 1 Z,C,AC,0V
ADC A[m] |ACC aDB,|< AE!'U«it E48p 9 ACC 1 Z,C,AC,0V
ADCM A|[m] |ACC aDB,|< AE!U«it E48p 9DB,|< 1™ Z,C,AC,0V
SUB AXx |ACC a0YGD, £ E48p 9 ACC 1 Z,C,AC,0V
SUB  A[m] | ACC aDB, |<If£ E48p 9 ACC 1 Z,C,AC,0V
SUBM A[m] | ACC ADB,|<,J|£ E48p 9DB,|< 1™ Z,C,AC,0V
SBC A[m] | ACC aDB,|< AE !U«Xjl£ E48p 9 ACC 1 Z,C,AC,0V
SBCM A][m] |ACC aDB,|< AE!'U«if E48p 9DB,|< 1™ Z,C,AC,0V
DAA [mM | Ut'eEmslk 9 ACC X AxH E D EJU48p L c

9DB,|<

F EeEwnlk
AND A[m] | ACC aDB,|<. a Enlk E48p 9 ACC 1 Z
OR A[m] | ACC 4aDB,|<. é Enlk E48p 9 ACC 1 Z
XOR  A[m] | ACC aDB,|<. Oé Enlk E4§p 9 ACC 1 z
ANDM A,[m] | ACC aDB, |<. a4 Enlk E48p 9DB,|< 1™ Z
ORM A[m] | ACC aDB,|<. @ Enlk E48p 9DB,|< 1™ Z
XORM A|[m] | ACC 4DB,|<. Oé Eonlk E4§p 9DB,|< 1™ Z
AND AX | ACC a0YGD. a Enlk E48p 9 ACC 1 Z
OR AX |ACC a0YGD. & Eolk E48p 9 ACC 1 z
XOR AXx | ACC a0YGD. Oé Enlk E48p 9 ACC 1 z
CPL [m] | IDB,|<2j E48p 9DB,|< 1™ Z
CPLA  [m] | iDB,|<?] E48p 9 ACC 1 z
Exr'Exe £
INCA [m] |Es=erDB,|< E48p 9 ACC 1 Z
INC [M] |EerDB,|< E48p 9DB,|< 1™ Z
DECA [m] |Ex£DB,|< E48p 9 ACC 1 z
DEC [mM] |Ex=£DB,|< E48p 9DB,|< 1™ z
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}A,0u | AEA | 0,<6 [ EiQ«!
i
RRA [m] | DB,|<C/NO! E48p 9 ACC 1 ’
RR [m] | DB,|<C/lO! E4§p 9DB,|< 1™
RRCA [m] | GE'UDB,|<C/iO! E48p 9 ACC 1 C
RRC [m] | GE'UDB,|<C/iO! E4§p 9DB,|< 1™ C
RLA [ml | DB,|<% 0! E4§p 9 ACC 1 ’
RL [m | DB,|<% O IEA8p 9DB,|< 1"
RLCA [m] | GE'UDB,|<% ! E48p 9 ACC 1 C
RLC [ml | GET'UDB,|<% 0! E48p 9DB,|< 1 C
DB 6EO
MOV  A[m] | UDB,|<EO7C ACC 1
MOV  [m],A | UACCEDO7CDB,|< 1" ’
MOV  Ax UoY G DEO7BCC 1 ’
IEalk
CLR [ml.i | #UL8DB,|<X! 1" ’
SET [mli [5B!DB,|<X! 1"
E@/i
JMP  addr | "5 ECCE@ 2
sz [ml | VpDB,|<LE EIiCCE>RO50, 1"
SZA [m] | DB,|<EO7C ACCEVpY+LE EICCE>RO50, 1™
Sy [mli | VpDB,|<X1 il LE EIiCCE>RO5U, 1™
SNZ [mli | VpDB,|<X1 ilaLE EIiCCE>RO50, 1™
Sz [m] |EeerDB,|< EVp4&p LE EICCE-RO50, 1™
SDz [m] |Ee£DB,|< EVp48p LE EICCE>RO50, 1™
SIZA [m] |EeerDB,|< EU48p 9 ACCEVp4§p LE EiCC 1%

ExRO5U0,
SDZA [m] |Ee£DB,|< EU48p 9 ACCEVp4§p LE EiCC 1%

ExRO5U0,
CALL addr | $/B cAx*ii 2
RET ¢ $/RCE 2 2
RET Ax | ¢$/RcE'2 EJUOYGD 9 ACC 2
RETI ¢ oE"2 2
I><
TABRDC [m] | Ai2'INLX ROM Y+ EJEO7CDB,|<' TBLH 2™
TABRDL[m] |Al2a0aNILX ROM Ye EJEO7CDB,|<" TBLH 2"
JWUO,
NOP ONU . 1
CLR [m] |#UL8DB,|< 1"
SET [m] [5B!IDB,|< 1"
CLR  WDT | #UL8,RKYs(«n E < 1 TO,PDF
CLR  WDT1 | NX#UL8,RKYs(« n E < 1 TO,PDF
CLR  WDT2 | NX#UL8,RKY4(« n E < 1 TO,PDF
SWAP [m] | x6DB,|<XP-"+8V  E48p 9DB,|< 1™ ’
SWAPA [m] | x6DB,|<XP-"+8V  E48p 9 ACC 1
HALT E9V06a 1 TO,PDF

"1, O1AICCE@ U 5a?CE V pl'EW,X48 p(#] CCE@ GLO2 p<6 EVp'uY ¥OCCE@E i %LOOp<6 A

2A1)0 812U -
CLR WDT1 &
CLRWDT2 >E24A ;> a4 ETO " PDFU«!P>#UL8 EL8!I8 &

3A10b

PCLXY-ULO?U2 p<69;> A

CLR WDT2 U 53?0 ETO ° PDF U«!3AET«;>48pE;
TO PDFU«!+0&a- A

E CLR WDTL °
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OU,n
ADC A,[m] Add data memory and carry to the accumulator
AE A0 U0ONnXDB,|< A3t<YelzE 10«,lt E48p, 3 t< A
EalkE>/RO ACC ACC+[m]+C
EiO«! O OVAZAACAC
ADCM A,[m] Add the accumulator and carry to the accumulator
AEAO UO0OnXDB,|< A3t<Y«E U0« E48p, UnXDB,|<
EolkE>/RO [m] ACC+[m]J+C
EiO«! O OVAZAACAC
ADD A,[m] Add data memory to the accumulator
J\=¥:Yo) UO0ONnXDB,|<'3t<Yslt E4§8p, 3 t< A
EalkE>/RO ACC ACC+[m]
EiO«! O OVAZAACAC
ADD A, X Add immediate data to the accumulator
AE a0 U3 t<0YGD,it E48p, 3t< A
EalkE>/RO ACC ACC+x
EiO«! & OVAZAACAC
ADDM A,[m] Add the accumulator to the data memory
J\=¥F:Yo) UO0ONnXDB,|<'3t<Yslt E48p, UnXDB,|< A
EalkE>/RO [m] ACC+[m]
EiO«! O OVAZAACAC
AND A,[m] Logical AND accumulator with data memory
AE a0 U3 t< XDB UnDB,|<Ys.FEea E48p, 3t< A
EalkE>/RO ACC ACC “AND” [m]
EiO«! O Z
AND A, X Logical AND immediate data to the accumulator
AE a0 U3 t< XDBOYGD.FEea E48p, 3t< A
EalkE>/RO ACC ACC “AND” x
EiO«! O Z
ANDM A,[m] Logical AND data memory with the accumulator
AE ad UUnDB,|<Y+*3t< XDB.FEea E48p, DB,|< A
EalkE>/RO [m] ACC “AND” [m]
EiO«! O Z
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CALL addr Subroutine call

AE a0 "SEXA*iUn X$/Rc EISE/IRcAUD< t 19%kROp?U;> XU,
J 9UU Ey-EQ9Un J¢, :>/Rc A+ b U LO?UNq & XErlkE *
80, 2p<b A

EnlkE>/RO Stack Program Counter+1
Program Counter addr

EiO«! O

CLR [m] Clear data memory

AEAO U0OnDB,|<XY«#ULE A

EnlkE>/RO [m] OOH

EiO«! O :

CLR [m].i Clear bit of data memory

AEAO U0OnDB,|<,X ilYe#ULE A
EclkE>RO [mli O
EiO«! O ’

CLR WDT Clear Watchdog Timer

J\=¥:Yo) WDTAuUD<AVOU«! PDF BK¥%(«$viU«! TO#ULEA
EclkBE>/RO WDT  00H
PDF&TO O

EiO«! O TOAPDF

CLR WDT1 Preclear Watchdog Timer
AE A0 PDF " TO U« !FN>#U 0A ™NOG! (CLR WDT2 OCK S*i#ULSVDT AuE<A'R ¢
™ > CLRWDT1E5a"uY ;> CLRWDT2 EEPDFa TO ++-s(504a- A
EolkE>/RO WDT OOH
PDF&TO O
EiU«! O TOAPDF

CLR WDT2 Preclear Watchdog Timer
AE a0 PDF " TO U« !FN>#U 0 A ™MNOG! LR WDT1 OCK S*i#UL®VDT AuE<A'/R ¢
™ > CLRWDT2E53'uY;> CLRWDTLEEPDFATO x+-s(50a- A
EolkE>/RO WDT  OO0H
PDF&TO O
EiO«! O TOAPDF

CPL [m] Complement data memory
J\=¥F:Yo) U0OnDB,|< XIEOQ!3F Ee Ei'b¢ 1-08&¢ 0-1A
EnlkE>/RO [m  [m]

EiO«! O z
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CPLA [m] Complement data memory

AE a0 U0OnDB,|< XIEOQ!3F Ee Ei'b¢ 1-0é¢ 0 - 1E48p>., 23
t<éDB~,<,XYe++0an A

EolkE>/RO ACC [m]

EiO«! O z

DAA [m] Decimal-Adjust accumulator for addition

AE a0 U3 t< XY*E@ 6 BCDA'E E@a E- AOAvVp"IX Ob 9 é
AC=1EFw BCDAxH ;> is t 6EGis +0a- xVpP-"1,X Ob

9 & C=1EFw BCDAxH ;> ist 6A BCDE@6rBibP B3t<’

UO«!;> OOHEO6HEGOH & 66H X t"OEalk E4§p, DB,|< A¥YE 10O
«! C«Ej E*u9U0U/sY BCD,X  alb 100EJAE> 2’z E DX
t"©Enlk A

io O [m] ACC+00H & [m] ACC+06H

[mM ACC+60H & [m] ACC+66H
EiO«! O C

DEC [m] Decrement data memory
AEAO UUnDB,|<,XY<£ 1A
EalkE>/RO [m] [m]-1

EiO«! O z

DECA [m] Decrement data memory and place result in the adatonu
J\=¥:Yo) U0ONnDB,|<,XY £ 1EM8p, 23t<J+0O0UNDB,|<,XY*4an A
EalkE>/RO ACC [m]-1

EiO«! O Z

HALT Enter power down mode
AEAO 18U ,4ce!6/R ¢ ;> JG]2i43EJs ERAM "~ ,<XYe+0s(SO EWDT AuD <
“UNe<>#U OEVOU«! PDF>5B! 1EWDT $viU«! TO>#UOA
EnlkE>/RO PDF 1
TO O

EiO«! O TOAPDF

INC [m] Increment data memory
J\=¥F:Yo) U0ONnDB,|<,XY-t 1A
EnlkE>/RO [m] [m]+1

EiO«! O z

INCA [m] Increment data memory and place result in the accumulator
AEAO U0nDB,|<XYt 1E48p, 23t<J+OUNnXDB,|<Ye*&a- A
EalkE>/RO ACC [m]+1

EiO«! O Z
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JMP addr Directly jump

AE a0 IRCAUD<,XY ¢ 5E +>0nX 2. ERct+ ,, X 4»4A ;> A, X
>tEQE E™NO'!90pONU <6 E 80, 2p<o6,X0, A

EnlkE>RO PC addr

EiO«! O :

MOV  A,[m] Move data memory to the accumulator

AEAO UUnDB,|<,XY+*4 31t< A
EolkE>/RO ACC [m]

EiO«! O ’

MOV A, X Move immediate data to the accumulator
AE A0 U8 !I0Y GDEQ93 t< A

EnlkE>/IRO ACC x

EiO«! O :

MOV  [m],A  Move the accumulator data to memory

AEAO U3 t<,XYea UnXDB,|< A

EnlkE>RO [m] ACC

EiO«! O ’

NOP No operation

J\=¥F:Yo) ONjO ENNc;> BO50, A

EnlkE>/RO PC PC+1

EiO«! O :

OR A,[m] Logical OR accumulator with data memory

AE a0 U3 t< XDB UnXDB,|<Y+FEeé E48p, 3t< A
EclkE>/RO ACC ACC “OR"[m]

EiO«! O Z

OR A, X Logical OR immediate data to the accumulator
AE a0 U3 t< XDBOYGDFEeé  FE48p, 3t< A
EalkE>/RO ACC ACC “OR" x

EiO«! O z

ORM A,[m] Logical OR data memory with accumulator

AE a0 U,u0 nDB,|< XDB'3 t<FEeé E48p DB,|< A
EclkE>/RO [m] ACC “OR”[m]

EiO«! O Z

RET Return from subroutine

AE &0 UUU",< XIRcAuD< 64 EIRct 22X 4»4A ;> A
EnlkE>/IRO PC Stack

EiO«! O :
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RET A, X Return and place immediate data in the accumulator
AEAO UUU",< XIBRcAuD< 64ae3 t<EQ9Un,X0YGD ERc+ 22X 4»
4A > A
EnlkE>/RO PC Stack
ACC x
EiO«! O ’
RETI Return from interrupt
AEAO UUU",< XIRcAuD< 64aé «s6NEIE>A'5B EMI !Gj, S6N AEMI {
*SB6N,X { ! AVvpi ;> RETI U, IE-Y <p>eih EiE-p Ui
E'2/Rc !>lh A
EolkE>/RO PC Stack
EMI 1
EiO«! O :
RL [m] Rotate data memory left
AEAO U0ONnDB,|<,XY % 11Ee1 71 0'!A
EclkE>/RO [m].(i+1) [m].i (i=0~6)
[m].0 [m].7
EiO«! O ’
RLA [m] Rotate data memory left and place result in the accumulator
AE a0 U0OnDB,|<,XY % 11Ee1l 711 0 'E48pEO 3t< E5aU0UnND
B,|<XYex0a- A
EalkE>/RO ACC.(i+1) [m].i (i=0~6)
ACC.0 [m].7
EiO«! O ’
RLC [m] Rotate data memory left through carry
AE A0 UO0OnDB,|<,XY e E2aE U« 11E1 7!'2.E1U0«eés XE'U
«l 1 0'1A
EalkE>/RO [m].(i+1) [m].i (i=0~6)
[m.0 C
CcC [m].7
EiG«! O C
RLCA [m] Rotate left through carry and place result in the actatou
AEAO UO0OnDB,|<,XY e E2aE ' U« 11E1 7!12a.E10«eés XE !0
«i1 01 /i1agpED23t< E UnDB™,<XYe+e+04&n A
EclkE>/RO ACC.(i+1) [m].i (i=0~6)
ACCO C
Cc [m].7
EiG«! O C
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RR  [m] Rotate data memory right
AE a0 U0ONDB,|<,XYe~)fCl 11e1 oYii 71A
EalkE>/RO [m].i [m].(i+1) (i=0~6)
[m].7 [m].0,
EiO«! O ’
RRA [m] Rotate right and place result in the accumulator
AE a0 UO0nDB,|<XYe~)fCl 1'E1 01 71E/i148p, 3 t<
5a0nDB,|<XYex0a- A
EalkE>/RO ACC.i [m].(i+1) (i=0~6)
ACC.7 [m].0
EiO«! O ’
RRC [m] Rotate data memory right through carry
AEAO U0ONnDB,|<XY<E2aE U« C/i 1B o0'!2a-E!1U«eés XE'U
«l 1 71A
EalkE>/RO [mli [m].(i+1) (i=0~6)
[m.7 C
C [m].0
EiU«! O C
RRCA [m] Rotate right through carry and place result in the mctator
AEAO U0ONnDB,|<XY*E2aE U« C/i 1B o0'!2a-E!1U«eés XE 'U
«Mf1 71 /1148pEO 23t< E UnDB~,<XYexOa- A
EalkE>/RO ACC.i [m].(i+1) (i=0~6)
ACC.7 C
C [m].0
EiU«! O C
SBC A,[m]  Subtract data memory and carry from the accumulator
AEAO U3 t<£¢UNnDB,|<XYetZE U «Xj E48p, 3t< AV pagp
B6 EC U«!#UL8 OE; 48p !7é OEC U«!IABB 1A
EnlkE>/RO ACC AC&Em]EC
EiU«! O OVAZAAC AC
SBCM A,[m]  Subtract data memory and carry from the accumulator
J\=¥F:Yo) U3 t<£+0UNDB,|<XY*1ZE 10U «Xj E4§p, DB,|<
48p B6 EC U«#UL8 OE; 48p 176 OEC U«IASB 1A
EnlkE>/RO ACC AC&Em]EC
EiU«! O OVAZAAC AC
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SDz [m] Skip if decrement data memory is 0

J\=¥F:Yo) U0nXDB,|<XY<£ 1E@e U OE8t O0IiCCE>RO5U, E+ b2kR
OpU E?U" 190pONU , <6 E 180, 2 p<6,X0, AVp4gpa
OEiRca»4A;> RO5U, A

EalkE>RO [m] [M-1EVp[m]=0CCE>RO50, ;>

EiO«! O ’

SDZA [m] Decrement data memory and place result in ACC,skip if

AE a0 UUnDB,|<Y<*£ 1Ege« U OEVp O0iCCEsRO50, E848pU,
3t< E UnDB,|<Y+an A+ bakROpU Ef?U" 19O pONU ,
<6 E 180, 2p<6XU, AVpagpa OEiRca»dA;> R0O50, A

EalkE>RO ACC [m]-1EVp ACC=0CCE>RO50, ;>

EiO«! O :

SET [m] Set data memory

AE a0 U0nDB,|<XI£OQ!IASB 1A
EolkE>/RO [m]  FFH
EiO«! O ’

SET [m].i  Set bit of data memory

J\=F:Yo) U0nDB,|<X1 i IABB 1A

EnlkE>/RO [mli 1

EiO«! O :

Slz [m] Skip if increment data memory is 0

AEAO UUnXDB,|<XY-et 1Eg+ G OE8t O0IiCCE>RO5U, A+ b2kR
OpU, ETU" '19OpPONU , <6 E u8U, 2 p<6,XU, AvVpagspa
OEiRc4»4A;> RO5U, A

EnlkE>RO [m] [MM+1EVp[mM]=0CCE>RO5U, ;>

EiO«! O ’

SIZA  [m] Increment data memory and place result in ACC,skip if O

J\=F:Yo) U0nDB,|<,XY-t 1Ege« U OEVp O0iCCE>RO50, E84§pi>e
, 31t< E OnDB,|<XYe*&n A+ b2kROpU ET?U" 190
pONU <6 E u8U0, 2 p<6,XU, AVpag&pa OEiRcd»dA;> RO
50, A

EnlkE>/RO ACC [m]+1EVp ACC=0CCE>RO50 ;>

EiO«! O ’

SNZ [m].i Skip if bit | of the data memory is not 0

J\=¥:Yo) g+0nDB,|<X1 i 1E8t4 OEiRcCCE>RO50 > A+ b2kROD
U,Ef?U" '90pONU , <6 E 180, 2 pb<6XU, AvVpagp OEi
IRca»d4A:> RO50, A

EalkE>RO Vp[m]li OECCE>sRO5U, ;>

EiO«! O g
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SUB A, [m] Subtract data memory from the accumulator
J\=¥F:Yo) U3 t<,XY+*£+0UNnXDB,|<,XDB EM8p, 3t< AVp4asp B6 E
CU«#UL8 OE;48p!7é OEC U«!ASB 1A
EnlkE>/RO ACC AC & Hm]
EiO«! O OVAZAACAC
SUBM A, [m] Subtract data memory from the accumulator
AE a0 U3 t<XY+«£+UnDB,|<XDB E48p, UnXDB,|< AV p4gp
B6 EC U«!#UL8 OE; 48p !7é OEC U«!ASB 1A
EclkE>/RO [m] AC & Bm]
EiO«! O OVAZAACAC
SUB A, X Subtract immediate data from the accumulator
AEAO U3 t<,XY*£:0YGD E48p, 3t< AVp4gp B6 EC U«UL8 OE
i 48p 176 OEC U«IASB 1A
EclkE>/RO ACC AC &K
EiO«! O OVAZAACAC
SWAP [m] Swap nibbles within the data memory
AEAO U0nDB,|<X" 41°P- 4 1fix6 A
EnlkE>/RO [M].3~[M].0« [m].7~[m].4
EiO«! O .
SWAPA [m] Swap data memory and place result in the accumulator
J\=F:Yo) Uu0nDB,|<X" 41°P- 4 1fix6 EaU48p, 3t<eéUnDB",
<XDB+Ha- A
EclkE>/RO ACC.3~ACC.0 [m].7~[m].4
ACC.7~ACC.4 [m].3~[m].0
EiO«! O ’
Sz [m] Skip if data memory is 0
J\=¥:Yo) g+UnDB,|[<XY* G OE8t OEi/RcCCE>RO5U ;> A+ bakR
OpU E?U" 190pONU <6 E 180, 2 p<6,X0, AVp4gspa
OEiRca»4A;> RO5U, A
EalkE>RO Vp[m]=0, CCE>RO50, ;>
EiO«! O ’
SZA [m] Move data memory to ACC,skip if 0
J\=F:Ye) UUnDB,|<Y+a 3t< EJg+UnDB,|<XYe a OE8t 0
iCCE>RO50, A+ b2akRBROpU EPU" 190pONU <6 E 180,
2p<6XU, AvVpsgpa OEiRc4»4A;> RO5U0, A
EalkE>RO ACC [MEVp[m=0ECCE>RO5U, ;>
EiO«! O .
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Sz [m].i Skip if bit | of the data memory is 0

AE a0 g+0nDB,|<X1 il OE8: OEICCE>RO50, A+ bakROpU
JEPU" 19O PONU <6 E ugU, 2 p<6XU, AVpagpa OEi
IRca»4A > RO50, A

EalkE>RO Vp[mli=0ECCE>RO50 ;>

EiO«! O ’

TABRDC [m] Move the ROM code(current page) to TBLH and datanory

AE a0 Us< U\ TBLP UXRBc-O0"+8v  A'INI AI7CUnXDB,|<é&UP-+8V
[i7C TBLH A

EalkE>RO [m /RBc-O A"+8v A

TBLH /Rc--O AP-+8VA
EiO«! O :

TABRDL [m] Move the ROM code(last page) to TBLH and data memory

AE a0 Us< O\ TBLP UOXRc-O0"+8v AOAaONI Ai7CUnXDB,|<éUP-+
8V/I7TCTBLH A
EalkE>RO [m  /Rc-O A"+8v A

TBLH /Rc--O AP-+8VA
EiO«! O ’

XOR A, [m] Logical XOR accumulator with data memory

AE a0 U3 t<XDB 'UnXDB,|<Y+sFEeOé& E48p, 3t< A
EnlkE>/RO ACC ACC “XOR” [m]

EiO«! O Z

XORM A,[m] Logical XOR data memory with accumulator

AE a0 U3 t<XDB UnXDB,|<YsFEeO& E48p DB, |< A
EalkE>/RO [m] ACC “XOR” [m]

EiO«! O Z

XOR A /X Logical XOR immediate data to the accumulator
AE a0 U3 t<XDBAaOYGDFEeOé FE48p, 3t< A
EclkE>/RO ACC ACC “XOR” x

EiO«! O Z
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O>™ |

44-pin QFP (10x10) 86 1|

VARRRRRRREY
3 a1 IT 22
e ——
e o ——
e T
e ——
= [ —— ——
e ——
e — et
e s R,
e ——
P —— ° —— )
it
. 0! 6mm
OuE = = =
ok: 08 (o)1}
A 13 ] 13.4
B 9.9 ] 10.1
C 13 u 13.4
D 9.9 ] 10.1
E u 0.8 U
F u 0.3 ]
G 1.9 ] 2.2
H u u 2.7
I 0.25 ] 0.5
J 0.73 U 0.93
K 0.1 ] 0.2
L u 0.1 ]
¢ Oe 1] 7e
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52-pin QFP (14x14) é6 1

. I ()! Omm)

ouE 5a o8 54
A 17.3 U 175
B 13.9 U 14.1
C 17.3 u 175
D 13.9 U 14.1
E U 1 i
F U 0.4 U
G 2.5 U 3.1
H U i 3.4
I 1] 0.1 U
J 0.73 u 1.03
K 0.1 0.2
¢ Oe 7e
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