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High @ Program
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[ 1BLH | | specified by [m]
Table ContentslT Hideh B gnetents Low B yte

1><8x

138x _AEA HT46RO1A E>< UJ\'>< DBV)>n ;> AE-p _$ S*u,X>< DB*i
ORGpU |,u,|<XxOaOlNI Ed!8 ORGpU, X 300HE G 2K /R ¢, | < O aoNI
.| <, XCKY Esa>< UNXAY i "06H” EE- A +As ¢ DB>< Ai2X1 O0eDB!b/Rc,
| < "306H" GO AaONICKY 44Xl Ap A K'YadX E V S*iU, TABRDC[m] E
i>< UnU0a&' INIl AUE-p_$ E>< DB,XP-+8V1 bLE E5a' ;> U, TABRDL[mM]EE
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tempregl db? ;temporary register #1

tempreg2 db ? ;temporary register #2

mov a,06h sinitialize table pointer — note thas taddress

;is referenced
mov  thlp,a ;to the last page or present page
tabrdl 'tempregl ;transfers value in table refezdruy table pointer to tempregl

:data at prog. memory address “306H” transfetoed
;tempregl and TBLH _
dec thlp ;reduce value of table pointer by one

tabrdl tempreg2 ;transfers value in table refegdray table pointer
;to temPregz
;data at prog. memory address “305H” transfetoed
;tempreg2 and TBLH ]
;in this example the datd AH? is transferred to
;tempregl and dat220FH? to register tempreg2
;the valug00H? will be transferred to the high byte

;register TBLH
org 300h ;sets initial address of last page

dc _ 00Ah, 00Bh, 00Ch, 00Dh, 00Eh, 00Fh, 01Ah, 01Bh
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E46NGj,|, E8! /Rc’ «au/RcFN S*i>< AlaU E
E «au/RcA6NT - TBLH X ES8icai /Rc abd
A5alino™%R EVpaE S
E <hA! L8N E°&?2U"%4,X

TBLH =, < %AI~, <
hA1"/ AW X £x A S*i>< AlaU
S*IE-p EiT¥*0JIAA E18TAFS!AE S*i>< AiaU |
>< Ala0, aAFS !X Eit;> 1) IRe,X>< AlaU !

Ya>< iGXU, EFNLO?U@p U, <6+ 4j0 A

0 ><
. b9 | b8 | b7 | b6 | bs|ba|b3[b2[b1[b0
TABRDC[m]| PC9| PC8 | @7| @6 |@5|@4@3@2@1@o
TABRDL[mM]| 1 1 | @7| @6 |@5|edeidedeleo

><

", CPC9~PC8 ' /IR cAuD <!
@7~@00>< U\ TBLP !
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DB,|<
DB,|< Y*AE X 8! RAM YF%,|< E*u9|, EDB EéU oF%N Al OF%N
(Mrs6N™~, < EE-07,<YInX éa) X7Bij0s0,iG A7 DMIrs6N ™, <
FNAURc{ REyAIa>m9 E Yo>ti+x5aai*u O A1 FuNDB,|< .08
*UE@ S*XUEFNAU/R c{ RE>AI2 m9 A
48 X
DB,|<XegpF%uN EG¢ EMIDB,|  <E!bE24AX A<FvsRAM 81z E
| <KSz~ EY%,X)( 5aaa A Y) XDB,|<XCKY FN "00H” A ?2¢X",< E
V ACC ° PCL1 E<FNKY,jaXDB,|< A
0O0(H
Special Purpose
Data M emory
1 F|[H
20[H
General Purpose
Data M emory
5 FlH
DB, | <48 X
"Y, OL8F% UMM IE OF% U DB, | AEIE> SET[m]i ° CLR[m]i Eyi ADB,|<3AKEE> 0N
MPKEyT A
ErGDB,|<
Y X)) IRcLO?2UOpAT  /mX, | EA} EDBA>e|, aS*i AALRAM 3 Ei
*UDB,|< AE-pDB,| AA}S*5UE™>AI2 m9,X O0AS*i SET[m]i "  CLR[m].i
O,AipyX!5Bléalxio Ee«“*i UDB,|<YE> !0 A
(M~ADB,|<
E-p 3XDB,|< , (M"™, <X EE-0~,<a)( XI7Bj0380,G EQ7D,X
~, <AE>Ai2"m9 E%YOo > +x5a¥%6NAT2X E,i G488V,X Y4|AE —R Y G(M!" s6N ™,
<XFvsNA?U".4X ETAI20 i,|]< pn X E>AI2a0k 00H X A
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(MirseN -, <

ZB+)( 6N&asXi0

EDB,|< ASBZOoYF%™, <

AE-07,<.B+ YF¥

s6N

AVnE<" «1 A*éFvus6N AVIIO DB{ ° ADE@6i0AX7Bi0 AuUDB,|< E
E-0”,<! O0HO CKY AuMrseN~, < EMiDB,|<,XCKY KE EYOopn
XDB,|< E>e++*i9.p9= ES1¢E-0 AiaDBUE"2 00H A

OOHIndirect Addressl|lihg Register 0

01H M P O

02HIndirect Addressfing Register 1

03H M P 1

04

05H ACC

06 H P CL

07H TBLP

08H TBLH

09 H W DTS

0AH STATUS

0B |H INTCO

0ocC

0D|H TM RO

0EH TMROC

0F Special Purpose

10 Data Memory

11

12H P A

13H P AC

14H P APU

15H P AW K

16H CTRLO

17H CTR L1

18

19H A DR

1AH ADCR

1B H ACSR

1C|H P W M

1D

1E

1F

20H G |

enera Purpm_eUnused

Data Mem ory—" . "

(64 Bytes) read as "00

5F H

Mrs6N -, <
KEyl =, < i IARO EIAR1
IARO * I1AR1 ~,<!bDB, | EJ'uYrL XEU AKEyT X +"© SAE S*UKE y |

ON.DBjO0 E2.n rL,|< XEy,|<i +"© AUKEYT ~, < IARO ° IAR1
PX1)|0 EUIKEyYT U0 (MPOé& MP1) UnX,|< {*61hXAi /mij0 AKEy Aj2
[00H], UTE"2 OOHES5aKEYy m9 O00H) Eiat{*61)48p A
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KEyl O\ i MPOEMP1

i bA2i & )( E2i43 00 OpKE Y 0J\ MPO * MP1A+ bE-o U0 uUDB,|< 6NB5
BEI,X",<08>m9"i0 E18c0ZOpl "DBENCp,XY «© A'IKEyT =, <E~
>1)ij0E E) U&XrL +KEyl U UnX AT <F¥.X,|[ONKE MP X1

71 aL0?2uUX A™NOYs&a'AieKEyl UNE E1 7!1UE'2 1 A
1R _$AEAV)#ULBOpPKY 4RAM X + EWAALE_n & adresl  adres4 A

data .section "data’
adresl ?
adres2 db ?
adres3 db ?
adres4 db ?

block db ?
code .section at 0 “code’
org h
start: i
mov a,04h ;setup size of block
mov block,a B
mov a,offset adresl ; Accumulator loadedhiist RAM address
mov mp,a ;setup memory pointer with fR&M address
loop: _
clr IAR ;clear the data at address defibganp
incm ;increment memory pointer
sdz block ;check if last memory locati@sibeen cleared
jmp loop
continue:

k" &,X UPM6,X_$ JuY.Bn RAM A
3t< i ACC

i) 9AE E3 t< ,I'Gj?U,X¢éa ALU "4XErlkY3UG2I E Y ALU k ,XEo
1k4§ pFNTVE|, i ACC3 t< A8MuY3 t< EALU ™NOUEBE> Vt'© A£'© /i1 XEalk
EEU48pm9 DB, |< EE- fE6&/Rc4ém EKEXB6™ A°eDBOEO3 (I#] 3 t<
X E|,s6N E_ViSts5Un X~,<’°0Op~,< KEGEODBE E+ bo~, < KE 46N
LEy6EODB E 18 MNOEIE>3 t<96EODB A

IRcAuD<"+8V~, < i PCL

ZooNgéXRc{ s6N  E/RcAuD<EW"+8VASB(iDB,|<XM"s6R 3Y ERc,
A8~ ,<E> 0 E\e¢X,EYCCE@ JWIRcC AEy4- PCL~,<C UDTE/Rc,EyCC
E@ /Rc,|<Xa0 E'5a+r b™,<%Y 8 IXKSz E'18% AE U NILX/Bc,|<8xEY

E> CCE@5a ' SHIE-/iEulkE E?U4&1190pONU, <6 A

>< ~,< i TBLPETBHP

E-gp(MI*s6N ™, <1|,U/Bc,|< X>< E> {0 ATBLP >< UJ\ EU&< DB
X AW, X ™NOGT)>< Ai20 ;> It?A'n E+ bW X AV INC & DEC XU,
- EE- 00Z0/lT)X"0l>< DBE>A|2 A>< AleDBU ;> & E>< DBP-+8V
JJu TBLH A":aX E>< DB"+8Vi>06EO S*u5U U n,X A
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(86~,< s STATUS

81X~,< AOAHAUVYLEU«! AZAAE ! U«! ACAAEY}E ! U«! AACAA$VIU«
IA OVAAVOU«! APDFA RK¥%(«$vIU«! ATOAE*I9A,)(SODB { ErlkNNc A

L8ZTO * PDFU«!é EESO™,< XIEIJWOFLN~, <O Ai>e - E I)DBm
9(S0~, <U&i - TOeéPDFU«! A°cé E;>aaxU,a E&SO~,<YGXEnlkA
6NTk aaX48p ATO U«!3%7«2i43 b+ ARKY(«$vI Aé ;> CLRWDT & HALT U

Ei APDFU«!¥%i«;> HALT & CLRWDT U, é2i42 b+ Ej A

5

ZAOVAAC ° C U«!El j6OE¥EnlkX(SO O

'"t"OEnlk,X48 p {*0E !  E&£'OEnlkX48puY{*66!E Ei C>5B! EGi C >#U
LEEAE C 31> 0E ! /6!Xi10, Ej A
" 18V {"OEa1k,X48 p {*6E ! E&P- +8V £'OEn1k,X48p'uY{*6 6!E  EAC >5B

TEGi  AC >#ULEA

1k éFEeEnlk4§8p LEE EZ>5B! Eui Z>#ULEA

'Enlk4§ pP- g L. XE (SO O e48p 1 EEOV>5B! EGi OV >#ULEA

2i43p+ & ;> CLRWDT U ,#ULE PDFE5a;> HALT U, ii5B! PDFA

243 p+ &> CLRWDT & HALT U,#ULE TOE5a' WDT$viiisB! TOA

b7 bo
[—]—=1]7o PloFl o}y [z |saacus 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 otimplemented, read as "0"

8§6-°,<

°e'E90p */Rcé ;> $IR cAX*U E ESO~,<4i7%|_9 UU=, A VSO~
, <, XY Gj?UXe$/RcABN ~(SO~, < XA+ EiLOAG"X«.17BX |, A
of 7, < @ INTCO

8 IX INTCO ~,<*i 9{ éFY% e EYFY“nE/AuD< ¢ A/D +X|0 AEEU3X!;j
0U,9A'nE-0~, <, X! ElEp «XS6N /L86Ns6NAUy>{ A~ <YX oI EMI {
Y «XS6N /L86NE*i9A'n Y +S6NIX0OéG A'Op «Rc>ihE EEMI ! U>e#U
L8E7¥%|# JW « E5a;> RETI U, {i5B! EMI 1A
nE/AuD<",<

ARié) rmoZ 1pé2p8!'nE AuD<E2tb EY_E Aib HT46RO1AE©0 1pnE
AuD<ETMRO™, <*iib, 8IA'n  ETMROC{ ~,<*UbAS5BnE AuD<A
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Eg9EQi{ ~,<

uMIrs6N ™, < EEg9/Egi™,< WAJIhX{ 7, <\Gj?U A Y,XEg9 /EgIi0oA -FN
YiihX™, < APA*it6EOEO'DB OA- é¢ PAEg9DB APAC*iil!A'5B PAOA - % 0 é61
Eg9E%o0é6i Egi A?2UANnOpé6I Eg9 E{ ~,<ihX!™NOA'n&aF EeP- E8! é61A' n
Egl Ei{ ~,<ihX!™NOA FEe" AlRcfiYéoKE EUCEg9 /EQIOA- Al2ém9D
B! E™NO An{ ~,<X!LBné6l Eg9éEgl AS*i SET[m]i > CLR[m]i U,
ALEYA nE-0~,<,Xa 0! AE-/j /R c AEIE> -Eg9 /EgIOA-{ ~,< o OI53,E
y -A0A -Eg9 /Egi(SO,X6No 182i&)( M2 Y*u,X(M A

6Y ‘Ax ", < i PWM

18216)( FNmoz  1p6Yt'zAx < (GPWM)AE-0 8 !1X™,<n [hX6Y 1 zAx
<Ax <6X4ONI" A

AIDE@6~,< iii ADREADCREACSR

182ié)( FNaoZz 4EIF 8! ADE@6<AADE@6LO?U#]2 1 pDB,|< EGADRA"'
Op 6DE@6<04834 EE@61,XD+GEU+,(E-07, < AEIF' XEY %" A/D E@ 6 <,XA'5BE1
E>",< ADCR{ EA/D EJsNe)+ EJs$d~,< ACSRn A
2i43{ < @ CTRLO

CTRLO =, <*19{ ©mo YF¥%s6N EI"V2i43EJs EPFDEJs$d OG{ EPWM6&a 0OG
{ 12 RTC ¢(E6 |ASB A

b7 b0
[ — | — Pwwm[seEL]Pw N c [pPPDTLK NSy Btem Control Register CTRLO
System clock mode selection
O: high speed - Internal RC as system clock
l1:low speed - RTC as systidantocls tokp pletdernal R C
N ote thatthese selectioncsillate romdy i@uidaifioche os
options have selected the s$rytetenmalcRoCc ke R T C
R TC oscillator quick start-up function
0: quick start-up
1: slow start-up
I/O or PFD selection
0:1/0
1: PFD
I/O or PW M selection
0:1/0
1:PWM
Notimplemented, read as "0"
PW M mode selection
0: 6 +2
1:7+1
Notimplemented, read as "0"
2is{ ~,< --CTRLO

Rev.1.10 17 2008-08-13
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2i43{ < @ CTRL1

CTRLL™,<*19{ oo YFYs6N  EI'VEFYs «2°¥"  RKYi(«{ A

b 7 b o
[INTHs1 INFE$o— WDTwWIT[EN2W DT|SYatWnD TEOMOrol Register CTRLI1

W DT function
1|0|1f(0|disable
X X|oXher values - enable

N ot implemented, read as "0"

E xternal interrupt edge trigger type
IN TEBNITE SO

0 0 disable
0 1 rising edge trigger
1 0 falling edge trigger
1 1 dual edge trigger
2i2{ ~,< —CTRL1
oGfs6N{ < i PAWK
'Y E9VO0GAE EY /j+aA1UJaGf4»4A >17 ;0 AJ O/ Eg9 /EgIOA -

BLI™ E gGf EPAWK ~,<*i9 ABB¥%06é61KY gGfEg9 s6NA
PetL ~,< i PAPU

'Eg9 /EgT0A -0 EQ9E EAAYFYbe+L,JE2 E¢53,0+8ybe+rL  APAPU™, <9
AB5B Y0661 YFaabe+L JE2 A
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Eg 9/Eg T0A -

HOLTEK )( ,XEg9 /EgIOA-{ KY\{,X&# 0 Ag2ie)( X 7 pEg 9/EgT €61 ii/R
cA’Au E AA'SB Eg9éEgis6N Al O pé6l i S*usUXRc{ B AIASB betL 170né6i
X 8Gf s6N EE- o(M 01 3 Sk!820)( 1 S" h*ii PFN6N0G U O ¥,X?U" A

1821é Y) UYy)OXEg9 /[EgIOA- EU/  PAAE-pEg9/EgIOA-UDB,|<XIih
On V></ EJ 7Dpé6iArt0Eg9 [/EglE°éOp™O0Eg9 AO0Eg9i0E EEg9/Eg
1661°J0,s6N EEg9DB™NOUU, MOVA[mM T2b ™30Q Em></0A-: AlbEgl
i0 E YDB JO,X E5aeé04A EglI0 >Gim A
PetL

AET{*h*iU0A - @b Eg9SOELO?UEtOpbe+L 9r1),b«Xs6N A ZIE-pét

X+L E' PAO~PA6é6IASB Eg9E EA+ YFVE2ybe+L EE-obe+L AEIE> PAPU",<
ASBE+ Op PMOSJ'1u9r), A

PA - gGf

Vp:;> HALT U, E) TE 9 VO0s6N ESk 2i43EJs016 1L!"s5é EI8s6NIib+"47
"s5& h*(i1\Gj?U A gGf)( Y\1/j*"© EJ O S PAO~PA7 é61 ¢P-+ GE@ "+ G A’
S*ivVOU, HALT E¢S) E9volSOra E)Y UxOKAESBG"s56(SO EE PA-b
>EY @GfEQ 9,X é61+ G ¥*6 BLI™CC -~  AE-p s6N(M YEO U bEIE> 6F% O G 9 oG X h*li A Kk'V4
4X PAO~PA7é61 X gGfs6N+ DB, | PAWK ~,<A5B A

Eg9Egi0A -{ ~,<

PAEg9/EgIOA -{ ~,< PAC{ OA-Eg9Egi X(SOAy*u8{ ~, < EPAO~PAGIE O
bé6i aluY'uYbe+LASB E AYy*ECE{ -att|)XGj,A5B A YEg9 /EgIOA - Xé
61 PAO~PAGFN @7% 1 h bEg 9/EgT0A -~ , < Xa 0! A8Eg 9/Eg1é6i?Ur),Eg9s6N Eilh,X
{ ~,<I™NOA'n 1 EE-E/Rc U ALEyAITEQ9 é61,XF Ee(SO AVpéeiX{ ~,
<I>eA'n 0 E I8 é61>-A'5B CMOSEgT A'é6i>A5B Egi(SO ERcU AiaX Eg
T0A -~ , <, XY A, a'Eg9 /EgIOA >A5B EgI(SOE EIBEVpIEgT-.Al2aX|0 Ei
fAl2 YFDB™~, < ,XJO, E5a4 Egiéeirl XFEe(SO A
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é61 E*u s6N

é6T X E*Xlis6NAtrt)( X&I#/Rz AYLS$Xé6TpDIUG|XL$S A'AuSU  E ¢€61,X4a
*1s6N(M 0 E A1\ Q,X?- £1820KANI A &*ii s6NEg 9 /Eg1é61,X s6NEY % EY 0 + }J7pEYNME > A’
nEYoi Uh*ti/Rc E> { A
éFYs *Eg9
8FY, «é61 INT AaEg9/Egié6l PA3 E*i AVpLO?UéFYs *Eg9 Eié FY «{ ~,<
INTCO X éFY «S6N!™NO S6NE aEA!é61 ™MNOEIE>OA -~ ,<ABB Eg9 EPe+L
3AEEbe+L ~,<E>A5B A", 8,X G SA!é6IA5B éFY. <Eg9 EEg9/Egls
6Ni'Y A
éFvsn E <EJsEg 9
1821e) Uy 1pnE /AuD<AéFY%nE<EJsEg9é6f TMRO & PA2 E*ii AV pA'n
nE/AuD<Eg9 Ei TMRC { ~,< ,ihX{ !3 ™NOA'5B éFY, EAuDGAé6Y T
‘Z#GEDA EAaEA!é61 MNOEIE>OA -~,<A5B Eg9 EPe+L 3At EE>be+L ”~
,<E>AB5B A"Y4dX G SA!é6IA'5B éFsnE<EJsEg9 EEg9/Egis6N i Y A

PFDEg1

1821e)( =mo 1p PFD pEEgT Eé61a PAl E*ii APFDEgIs6N " EJs$d A EIE>
CTRLO ~,< E> ASBA",4X E ™NOUAC.1A' EgitS6N PFDEgi Ast PACA'SB
Gbe+tL XEg9 EGSEY¥%ZPFDEgis6N E!I8¢é61jU0 Ube+L XO8Eg9é61S

*U A

PWMEgT

1I82i8)( w®o 1 p PWMEgT Eé61 4 PA4 E*i APWMEQTs6N "3 aEY ¥ A EIE>

CTRLO ",< E> ABBA"4X E ™NO WAC.4A' EgitS6N PWMEgT Ast PACA'SB
Gbe+L ,XEQ9 EGSEY%ZPWMEgis6N EI8¢é61jU0 Gube+L XO8Eg9é

61 S*u A

A/D Eg 9

1821&,X)( FNKY  4EIFF ADE@6<Eg9A Y,XG3Eg94a €61 PAO~PA3E*i AVp

E-0é61>*(190 A/D Eg95a4a 08,X /0 é61 Ei ADE@6{ ~,< ADCR ,ihX

| MNO>+17.BXA'n AEYNMn YaUy A/D s6NAVpE-066i10 Eg9EgT é61S*u EE
betL 'Y E'5aVp0  ADEg9S*i EIE-0661P,Xbe+L 17%] A
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Eg 9/Eg 10A -4§ X

Ré Eg9 /EgIOA - X YFY48 X O EA6N a8f( YFYrL ,X48XJ4a <]la E% *ib }*u
YU?-Eg9/EgI0A - A

Vb b
PAPUA4~PA
Control Bi | W e ak
D ata BueslD Q IEPull-up
. — ¢ RPA4IPW M
W rite C on tret CEQ:-. _D_IE
Chip Regstet] PAO/ANDO
"_f K KPA1/PFDI/ANTI
Read C ontrett g istpr Lo PA2/TMRO/AN?2
D ata |B it | PA3/INT/ANS3
D Q ’_DO-I:
W rite D ata—RH{C KQ
S
]
PFD or—P¥ v
Wavef—o—rm X
™ PFD or(PW M
Ul: (PAL1/P|A4)
R ead Data—R—e—gﬂEFa Gn'

System W—ate{up T pawka-pPAWKEQ

INT (PA3—onhly)r—9
TM RO (PA2 onkhy

P CRPMANalog

P C Ryl Inp ut

P CR¥S elepctor
To A/D C efvetiert <

ACS2~ACSO

PAO~PA4Eg 9/Eg 10A -

Vb b
PAPUS5, P 6

N ControIBnE _| W e ak
D ata B+ Q Pull-up
Oleel+ _D°_|E
C hip R Sre—t

'__ﬂ_‘. I XPA5/0SC2

Read Control R eglistelr I_l_' PAB6/OSCI1
O scillaftor

Do_| Configufation
O ption|s

D
W rite C ontrolRJ{C

W rite D ata—R—e{C

Schmitt Trigger Inpuyt

R ead D ata O scill
Circu

PAW K5/PA K6

tor

QD

System

PA5/PAG Eg 9/Eg 10A -
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AW K7

System —uFE)

R ead b—atfa

D ata BuS|e<il—e—{XPA7/RES
Reset Configu+atie+x O ption

PA7 Eg 90A -

48/R"Y2 4 _NM
US*i5UX/Rc EO ?2U5x<%,X OA-XfiYé A&l & EPADB",<° PACOA-{ "~
,< FNU>A’ FEeP-E YEg9 /Egié6iT-Ax Eg9S OE5aJ+ GiatbJW,IE2y+CAtZ
UEY%Zbe+tL AVp PACOA-{ ~,<o0é61!>A nEgi(SO EE-OEQgI1é6i11YAY P-+
GEg1 EL8M2DB"~,<0A- PA (/Rc >NX A’'n AAS5B%0é61 Eg97 %0661 Egl E AET
E>A'5BI7.B,X EO'X0A-{ ~,< EesUS* iU, SET[m]i z CLR[m]i 9A'nOA-{
Av,8X 'S*iE-o!{ U E EOQOpPAI-A -mXijoUi¥6 A) ™NO

", < py.X!
AI9HpPOA -bXDB EA pyX! E aGj,"E-oDBm9 EgloA - A
T1 T2T3 T4T 1 T2T 3 T4_
System_CIoc
P ort D aita
V N
Read from Port

W rite to P ort

Al mEc
PAO~PA7 é61FN K Y gGf,XNq é s6N E AETE> PAWK ~,<E>EYY% A'8f(i HALT(SOEY
\1+"© « gGf18 )( EJ 0 PA - 1O p é6i+ G+P- "XE@ 6 EAAn PA-XOp

81p é61 YE-NMs6N A
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nE/AuD <

nE/AuD<il)) FN Op\Gj?UXF¥% U E @ o/R cA’AusU O/j 1),  EKE Y G s6N,X «
"OAI82[& )( o 1p8IXAPnE /AUD<AEpPNE /AUD<YY/[4aX1068  EAi>e
0BEInE< A6&FY: EAUD<A&5U6Y 1t z#GES*I AnE<G,X NXUNe<=0GZnEX8xE A

Yop nE /AuD<]IiGX",< E1O0p*u9 ,|rL ,XAuD EC 4-187,<AA'nAY
AuD EAI218~ <A9<knE IAuD<XYe A1 p nE /AuD<X{ 7, < E*i9 ASBnE/
AuUD<XEYNM{ nE /AuD<X106& AnE /AuD <XEJs$d AEYNMA' 197% YFY:2i43 EJs & éFY,
é6fEg9 A

'nE /AuD<10 U&FY% EAuDO®AR E2i43EJs$d 97% éFvs EJsEg 9 €61 TMRO A éFvs EJsEg
9é61°Eg9 /Egié6iE*i E'y + " P- é+P- " X+ GCC-USAuD< tO EY + GX
CC-2%tbnE /AuD{ ", < TOE I A
G!5B n E/Au D <Eg 9 EJs$d

YFYanE/AuD <,XEJs$da EY)( _E'EY¥%XnE IAuD<IG A'nE /AuD<'0UnNnE
<0a é6Yt'z#GEBAE ES*i2i42EJs0 AUE9%d A nE /AuD < YFY EJSE- A tETE>NX UNe <
E> UNeEUN&iD+ TOPSCO~TOPSCX !'tn A

'nE /AuD<'00éFYs EAuUDGAR E2(43EJs$d 97% éFYs EJsEg 9 é61 TMROE & EY )(

_EEY%XnE /AuD<IG AéF%EJSEg9€é6i'Eg9 /EgIé6iE*i E'y + " P-é+P-
"X+ GCC-USAuD< tO EY + GXCC-2tbnE J/AuD{ ", < TOE 1A

zzz2 D a ta B u's

1II/I
Preload R Fsltoeard
TOPSC2~T
2

QM1 l
(17 286) 1 |
5 Bostage pl
o 8 ,stage presGRIEF/Even Teim e r/E ve |
RTC Os pt M ode Cow
To TOO N

TMB—%

TOE

» @ v gerfflo w
to Interrupt

PFD orBuzzer

8 InE /AuD <4§ X
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nE/AuD",< i TMRO

nE/AuD”,< Op 8!MI"s6N~,< E*ib|,rL nE< E G TMROA (*i 0 YF%n E
¢ OYFZAUEBYtE Eé*i0éF%AuDeéF¥inE /AuD<é6i(SO¥6CC-E EI8™, <X U1
tO AnE<UCNX5B~,< EQ9,X OYAuD E,.E Au$pu FFHEIBEnE<$viei{*6 O p YF%
‘uE AnE<7%|Gj,tEQAUD<#A J4»4AAUD A

Zk nE  /AuD<O00H7CFFH,X O 0Au D8x E ENX5B~, < ™NO #UL8 LE A"V48,X E b+
aNX5B~,<@bp-4(SO AnE/AuD<U OFF5ER EVpPpADBMOINX5B~,< EE-DBU>0VY G
mIrL XnE< ASaVpnE /AuD</&E4£>'O&l7UAuD EUE-p<6Ym9 NX5B~,<,XT)
,DBUZ+ UNX5B~,< E%YUROpP$SVI¥*6E!>m9rL nE< A

nE/AuD{ ~,< i TMROC

HOLTEK )( ,X nE/AuD<6N10UY/jaaxXxda E7CbEY%10i%0/64ai+{ "~
,<XYetn A

{ ", < TMROCAnE /AuD{ ",< "nE /AuD",<{ nE IAUD<X<F¥%i0 AuS
*inE/AuD< ! E™NO!7ZB A'nnE /AuD{ ",< E!“+#+AnE<6NI7.B;0 E5aE- pE>/RET
U/RCAYEOKE & A

ZBnnE /AuD<00%0/j6d EnE<6a E&F¥% EAuDB&EGYT'z#GEGA E™
NO!7.BASBnEAuD{ ~, <1 711 6! XFEe+ G EGTOML/TOMO !AnE /AuD<'O!

TOONEGnE/AuD{ ~,<X1 41E nE<{ XOG EA'n FEeP-E EAuD<OYAuDE
5a#ULE E{0/6AUD AnE /AUD{ “,< 1 0!~1 21+nEg9nENXUNe< XUNe2iD AVp
S*ii 8FY4AU ESENX UNe < U4 0% U AVpnE<10U_EAUD&6Y tz#GEG A ETOE XF Ee+

GEGnE/AuD{ ~,<X1 3!UA*IOEY%b "™ @&RLI"?°¥ A

b7 b 0 . .
|TOMIDI1/ITOJ|S’OCPTNO|EFOPS*TCOPS*TCOJP#:'EWR'E(;/CEVE“ICounterCon”cleeg'Ster
I I I

Timer prescaler rate select
TOP STCO2P STOLP STih er R ate

PRPRPRPPRPOOOO
PORPORORO
PRRPRRPRRPRR
POWR®OANER

PFRPOORRFLOO
NAENO

8

<

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

ent C
count
count

imer/Event Counter counting enable
enable
s disable

imer clock source
R TC
sfs

erating mode select

40 Oor-H Or+H OrTORM

=)
-]

m ode available

ntcounter mode
timer m ode

pulse width measurementmode
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GISBhnE<d4a

UE-p6& EnNE/AuD<*i9# GETnEKEKELh E'nE<¥*$viE E T{*60pYFY% +u
EA?UL0UE-p6& ETOMI/TOMO ™MNOUYA' 1" OAE-pBAR EnE<XAuD$d97% YFY4E
JSA"Y,aX ENE<XEg9EJs$d fsys@ RTCEL8INnE<NXUNe<X EE-p+ nE /AuD{
“,< TOPSC2~TOPSCOfn AnE<S6N! TOON ™NO>A' FEeP-EI6NSnE<10 AIE£3Y
FY% EJs+P-~ "X+ GCC-FNTSnE< rtO A'nE</AESUGSVIE Ei{*6 spEenE<
iGj ,LEQ 9 F4£EQ9 NX5B~,<,X E' a4»4A&PAuD A8 nE< « AE EUT{60Op «p
EE3 oGfV064aXxO0lo A~ < INTCO ETOI #ULEEinE< +U!6 A

R T e N e I B e B
Incre - - X
TimerConterlerTimer+X Tlmer+>é """"" X T|mer+>( Timer + N
nE<3&4EcO

GI5B_EAuD 6 &

UE-pB&R E¥OUEFY EAuDé6I PFEe _E - X8D EAW EE YFZAUD<9A,) A
ZSnE /AuD<'00 éFY% EAuD&A& ETOM1/TOMO ™MNOUYA' 0 1AAuD<'O! TOON ™NO
A FEeP- ESAUD<OYAuDA' TOE FEe"E EI£8y + " P-X+ GCC-USAuD< t
OA5a' TOE FEeP- EEI£E6Yy +P- "X+ GCC-USAuD< tO Aacegpoad E
'Au D <Au$p E EAuD < U$vie7%| ¢NX5B~, < tEQf A8InE « AGE EUI{*60p -

HE A+ béFY% EAuDé6TAEg9 /Egié6iE*i E ZB+nE /AuD<!0U_EAuD<864&a E ™NO
"V, a @& EOj 2UU TOML/TOMO !A'nii_EAuD<864a EJ& .BnOA-{ ~,<UE-pé6l
AnEg9SO AAUD<X$vi 8GFV065XO0/"© AINTCO ~, < ETOl #ULEE iAuD <
JUI6 A

E xternal Evelnt
Increm A
TimerCoun}ér Timer+1>< Timer+?2 >< Timer+ 3

AuD<8&4EcO
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GI5BY T 'z#GED &

UE-pB8aR EAWGEEF%uNE /AUD<é6IPéFY6Y t'z AnE /AuD<XEJs$d+ YF/EJs o

0 E TOM1/TOMO ! MNOFNA' FEeP-AVp TOE ! FEe" E'éF¥%nE /AuD<é6ly O p+P-

"X+ GCC-E EnE/AuD<UOVYAuUDE éFYinE /AuD<é6i2 Ws9XP-+ G EIS8E TOON
1U7% |#UL8 LE EénE /AuD<O06AuD A5aVp TOE! FEeP~ Ei'éF¥inE /AuD<é6iy

Op+ " P-,X+ GCC-E EnE/AuD<OYAuD,E éF%nE /AuD<é6i2 s9 X"+ G EVp
EA ETOON 'U7% |#UL8 OEénE /AuD<O06AUD AV43 EUBY T'z# GEG A E'éF%nE /
AuD<é6i b X éF%{ HE2 Ws9X+ GE ETOON !U7%| #UL8 O0A5auJWg@li6aR E
TOON ! 6N G/R c{ B!T>#UL8 OAE-EnE /AuD< X A>¢/BcAia E J+ 18 k-1 6FYan
E/AuD<é6fy ,X6YT,XKSz A' TOON I>#UL8E El)iéF%nE /AuD <é6i,X+ GCC ~U>e
N+9E,E  TOON !a6>/BcA'n FEeP- EnE/AuD<!OY6Y 1 'z#GE A*IE-/j 'O AEOR
“A)p6Y T X#GE  E"W44X UE-/j64AR EnE/AuD< EE>&FYinE /AuD < é6ib,XF EeCC 9
{ E5a4 EIEsSFEe+ G A

acépgp6ad E'nE /AuD <Au$p {*6$vi EnE /AuD < U#ULE JEQ 9NX5B~, <, X A8t
NE/AuD< « AG EUT{*60pYFY spE A ZB+10U6Y Tt 'z#GE£d & E ™MNO"Y 4 @
& EOj ?UU TOM1/TOMO IA'nii6Y T ‘z#GE6 & EJG6 .Bnl8é6iXEg9 /EgIOA-{ ~,
<ih!>A"n Eg9(S O Av,aX EnE/AuD<X$vi3 oGfV 06 4aX Ol E U INTCO ~, <
ETOl WULEEinE /AuD< « /U6 A

Pin Inip

TOON or
(with TOE or T

PrescalerOutpuj
Incre neTt N
Timer Claunter TiMmer (r1X_ R X3 +4

Prescaler Outputis sampledlat every falling edge o

6YT 'z#GEBEECO

A4é/R UNe < - PFD

PFDEgié6ia PAl é61E*i APFD EJs$d O G+ CTRLO ",<E>ABB EVpaEY %Als
6N E{E-pé610 BEI,XEg9 /Egié6iS*i APFD+CAS*UInE<$vipEO W,XEJs$d AEQIU
EOX nE<NXUNe< EA1{*6LO?U EJs$d,X UNe2iD E+!89{ EgIi,XNe)[ A2143 EJs>eNX U
Ne <UNe 8,X EJS$dEE 9nE<AUE EnE<¢NX5B~, <X OYTPAUD EE AuD $u5a{*6
$vipE ED7EPFDEgT «(SO AnE<U7%| Gj,EQ9NX5B ", <,X E J4»4A & PAUD A

?U SPFD!7.BEx 0 E MNO PA { ~, < PAC,X1 1 !A5B Egi AVp~WASB Eg9 Ei
PFDEgTat0 EA!é61; 0 BEIXEg9 é61S*i A¥,Y"™ PA115B 1 E PFDEgié6i!1Y
Egl AE-pEgIDB!>*i0 PFDEgIXO/G{ A"Y“AEVp PALEgIDB!>#U 0 E PFDEg
U "+G A

V2043 EJs S*ii J ' 95 < E | SXUE-/iNe)[ {*6,X *"© A L {*6M2 2.B XNe)][ A
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v+ oo

P A1 Data

ovo o vow o AL JONVIOOON

PFDEgT

NX UNe <
TMROC { ~, <X TOPSCO~TOPSCA »*19n nE /AuD<O0 YFY¥ EJs$d,XNX UNe2i DA

Eg 9Egly -

'nE /AuD<!00 éFYs EAuD3aé6Y 1t ' z#GEBAE  EnE /AuD<LO?U S*ii éF% EAuD
é6711.B +!7.B,X| 0 A+ b!8 é61 E*i E ™NOUJASB nE/AuD <X éFvEg95a4a BEIXEg9 /
Egl EE-LO?UASBIE/AuD{ ~,<Y,XIhX! éFYs EAuUD@BY #GEBA A°e0A.-{ -

,< PAC XIh I™NO P-E!+A«>A Eg9é6i AGSNE/AuD<S*iZI8é61 Ebe+tL Y
A

48/R": & _NM

'nE /AUD<'0UNE<6&EE EnE<XEJs$dS*i YFY2i43EJs< Ea)( VYErlkFN6N
al9 AUE-p6&aR E'nE<”,<$viE E)Y U{6OpYFY «uE ES/IRCE 9,ihXY
FYs «3GE ATb6Y T z#GEBA EnE /AuD<XEJs$d3 S*iYFY2i43EJs E nE /AuD<%Y
Ul7.BXFEe5E), i  éF%unE/AuD<Eg9é6iE!;> |0 A+ b E-péFY%_ E"'uY YF%nE<
EJsald E%Y'ROpnE<EJs E'E E) !'iR E-péFv_ E E18i#GE PAGNY &
XA O ELO?UIR cAAUSU IRch*UEtz8 Aa X™%¥6inE<ASB éFv EAuDGA

EEW,XEJs9%d éFYs E EAaYFY2i43EJséSUnE<EJsaal9 A

'Al2nE /AuD< émDB NX5B~,<E EAuDEJsi>/U61 FS!¥*0JiAA E E- . A6N
TD7EAUDJIAAE YR cA’AuSU hA15x<% E-& Aiul O6S*inE /AuD< ! E?U43.BAXY'uY

I7B A'nAY A «{ ", < XnE<S6N!™NO!7.B,XA'5B EGiihnE J/AUD<YFY
i AnE/AuD<{ ~,< X?°¥Es"EY ¥ AnE/AuD<!084a EJs$d{ !3 ™NOI!7.B
XA'n ELB+nE /AuD<Y";h*iLO"5al7.B,XG!I5B AUnE /AuD<'O ! E™NO.B+ EQ9nE
IAuD<~,<XAY EE- ~ Ub+ a EnE/AuD<",< XAY p-1X AnE /AuD<h
Yéa EA1S*UnE /AuD<{ ~,< XS6N!19'O&éGKANE«< A

'nE /AuD<{*6$vi E +{ ~,< ,ihX <AE" U« U5B! A8t « AGE EUTQd{

*6Op *uE  Adlu » G AE EU HALT SORENE /AuD<X$vI31{*6 aGf  AE-/j ™ %o A
6N¥*6 i éF4uE-8XAuDB4 EnE/AuD<&PAuD,E7C$vIJI@Gi2i143 A8tii HALT 84R E
4LO?UNnE< +«gGf2i42 EALUGE 9 HALT !'Ulh AE" U«!5B! A
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nE /AuD < h*i8x _

RMEX8x _AEAV)ASBNE AuD<X",<

EV)ASB { A°eE-LO",aX Ea Ei

E>", <Xl 19 OnE  AuD<AI8h*i8x _ASBNnE AuD nEGA& EEJs9I$db YFY,X2i43
EJs A
org 04h ; external interrupt vecto
org 08h ; Timer counterO interrupttor
jmp tmrOint ; jump here when Timeowerflows
org 20h ; main program
tmrQint: ; internal timer O interrupt rood
: ; timerO main program placed here
begin:
; setup timerO registers
mov a,09bh ; setup timerO preload value
mov tmr0,a
mov a,081h ; setup timer0O controisty
mov tmrOc,a ; timer mode and prescsdeto /2
;setup interrupt register
mov a,00dh ; enable master interrupt and botér interrupts
mov intc0,a
set tmrOc.4 ; start TimerO
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6Y 1'zAx <

1821 BIE! )( FNool p6Yt'zAx Eg] EGPWMAE- UP@EE6z{ 1 h*i UY
*0 EEIE>4-1h,X PWM ~, <A5B(MNX  EPWM s6K A o 0 40N!" AAx5aNe)[ Tn X"16 A

PWM ~,<!b DB,|< E+ 8144 E></EgI"16 !£pAx <G4,X40N!" A ZoP-
PWMAx Ne)[ E!£ O pAx < (G>eAx 2pé 4 p(AOY XAx $ 1% EG7+16aé 6+2064a A LO
1084 0G{ + CTRLO ",< ASBAY44X E'S*i PWM EE %?UCTRLOA'SBPWM 10
64 0G({ EULOX m9ihX PWM~, <Y E) XYF%u@Ei73%| U'T643U0 $
Ax <6 Al YX)( 53?0 EPWM EJs$d 2i43EJs  fgysA

UsYAx <6U& 2pé 4p$<6,Xe"© ES{6EP-,X PWMNe)a A6N EE- Alno
ES" Xh*li A¥%?U{*6,X PWMG6Y t < 6 AbBOEQ,XEKE D EPWMEg| "EWUEO EE- ~ KSE
KE DBOEQUITG PWMEgIX6Y T AS*i5U ™MNO)UPWMNe)[a PWMAx Ne)[Xaa @ A’
PWM EJs 2i43EJs fsysE5aPWM 8!E EHp PWM <06,X Ne)[ fsyg256A'5a 100 7+1
60aE EPWMAx Ne)[UT  fsyd128x100U 6+18a4E EPWMAx Ne)[UT  fsygd64A

PWM Ax Ne)| PWM Ne)[ PWM 40NI"

6+2 0a fsyd64
7+1 064 fsvd128

fsyg/256 [PWM]/256

6+2 PWM 6 a

EE>Op 8 LX PWM ~, <{ EIEp HX PWM <6+ 256pEJs<64"a Al 6+2PWM B
4 Efp PWM<b6ce>U4a 4 p(AOY,X$<6 E/A Ax <6 0~Ax <6 3EU>< ! i ><
/A 4p$<6@Uy 64pEIs<6 AUE-pOEAR Ek * 4 “DrtXAx Ne) A8 ILX PWM
~ <> UdgpFulU EE-p~,<X ><aHp  PWM"[6X40NI" Al OF%UUALl 21 ~1 71E
></ DC E1 F%U1 0!~1 1!E></ AC AU 6+2PWMda E4 pAx $<6,X40N
FEUYVR>< / A

-D AC (0~3) DC (40N!")
ax <6 i <AC
i=0~3
(=079) i AC %
6+2 6 8Ax <6
b 7 b 0
LI I [ I [ [ [ JpwwM Register (6+2)Mode

A C value

DC value

6+26a PWM 7, <
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RO></ 6+254R PWMEgGX"16 AAEMY"YE)p,X PWM <6 V)Ua 4 p(AOY,XAx
<6 (Ax <6 0-Ax <6 3)17 AC a PWM ,XG2i A

s vie [T AT VAU A i
[PW M] =100
PW}‘—» 0 f— | ———
25/6 4 25/6 4 25/ 2 bit6 25/6 4
[PW M] =101
PW 4 |4—> “ “ [e
= 26/64 25/6 4 25/6 4 25/6 4 I~ 26/64 b
[PW M] =102
P W M la ¢ » ¢ » la
= 26/64 17 26/64 25/6 4 25/6 4 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‘tLycMeoCdulation“ycMeoldulation‘ cMeo2l ulation gycMeo3lulation ¢gycle 0
e > »|

L L

PW M cycses: 256 /f

6+2 PWM 6 &

7+1 PWM 6 a

EIE>Op 8 LX PWM ™, <{ EIEp HX PWM <6+ 256pEJs<64a Al 7+1 PWM B
4 Efp PWM<b6e>U4a 2 p(AOY,X$<6 E/A Ax <6 0~Ax <6 1EiU>< ! i ><
JA2p$<6@Uy 128pEJs<6 AUE-p6AR Ek * 2 "Dr tXAx Ne) A8 I,X PWM
~ <> UdgpFulU EE-p~,<X ><aHp  PWM"[6X40NI" Al OF%UUALl 1! ~1 7E
></ DC E1 F%U1 O0!E>< AC Al 7+1PWM6& E2pAx $<06,X40N!" EUyV

R></ A

-D AC (0~1) DC (40N!")
. DC+1
<
Ax <06 i ISAC 12¢
(i=0~1) DC
i3 ==
i*AC 2%
7+1 08Ax <0
b7 bo
LT T 1T 1T 1T 1T 1 Jpwm Register (7+1) Mode
|—AC value

DC value

7+16a PWM 7, <
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RO></ 7+164R PWMEgGX"16 AAEMY"Y&E)pX PWM <6 V)Ua 2 p(AOY,XAx
<6 (Ax <6 0-Ax <6 1)1 AC a PWM ,XG2i A

s v [ T s
[PW M]=100
P W & e N la

I 50/128 I” 50/128 I~ 50/128
[PW M]=101
P W 4 e N la

= 51/128 S 50/128 I~ 51/128
[PW M] =102
P W 4 e la

= 51/128 E—— 51/128 EE—— 51/128
[PW M]=103
PW M >

52/128 _nl— 51/128 52/128
»!
PW M modulatiosnyperiod : 128/f
M odulation cycle 0 M odulation cycle 1 | M odulation cycle 0
PW M cycdes: 256 /f
7+1PWM 0 a
PWM Eg{

1821 & Y)( EPWMEgTa PA4 é61E*i ASé6i0 PWMEgIi5aM2 BEI, X 1/O é61 E™

NO!7.BA'5BCTRLO ,ih! AIOOA-{ ", < PAC.43™NOmMO E1B+ LO?UX PWMEgI
é61A5B EgI(SO AU aE-gpfAYelopx EzU?U".X PWM m9 PWM~,< a EU

1 m9 PA4DB~,< Ei PWMDB il),ué6ip xU 0m9 PA4DB",< Ei
iL86N PWMEgis6NJ Egi"+ G A3 AE EPA DBEgi~,<0 PWM s6N,XO/G{ 9
S*i A V CTRLO ", < /EALEY BWM s6NE  PAC{ ~,< ,JhX!em?9 1 ESJa
Eg9é6f El8é6ij 0O Gbe+L XI7 Eg90A S*i A
PWM h*i8x _

RM6,X8x /R c><aV)ABB " { PWMEgT A

mov a,64h ;setup PWM value of 100
;decimal which is 64H
mov pwm,a
set ctrl.5 ;select the 7+1 PWM mode
set ctrl.3 ;select pin PA4 tod@a PWM function
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 — pin PAo#ckd low
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ADE@ 6 <

ib0TD+ $2i435a?0 E@)U),r &+ ,X63pE EaxLO" A 2 <+)( 99)UE-o
LE EOj ™NOEIESAIDE@ 6<UB3uEE@64aD+uE AUADE@6<+CALS&9)( EAY
XE&BFYU<E ELc 549 EKY"& "£a<EONKELO" Xi* A
AD1TY

1821 8I£! )( FNUY Z 4AEIFX ADE@6<EWAALEYY9&8F%63pE  A97%066<é
JW{ pE AJEyUE-opEE@64 8 !XD+GE A

RO/Z ADE@G6<YFY%48X IGX",< A

Clock Divide R atio

ADC Sopyfrcey ACSR REgister

fs v/ 2
Vb b
JuuL ?A/D reference voltage
P A0 /AN-HB—-F—0
PA1/@—N—1——0><2 A D D oat
A—N—2 ADC A D R ata
P A2/ B R egisters
P A 3/AN-3—FT——0
A L&
JL BR
PcRo~|:|£u;a<zso~|4smox|sazm|€'z;i§ter

Pin C onfidguhra hiae | SSetlerdtand End of
B its B its Conversion B its

A/D E@ 6 <48 X

ADE@®@B~,< i ADR
ibKY 8! ADE@ 6<XHT46RO1AES*i~,< ADR +,3DE@6 AU ADE@6'1©AE
) ALEYAI2E-0~,<19<kE@ 64§ p A

UR>< EDO~D7 A/D 6E@DB4§p! A

-, < Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

ADR D7 D6 D5 D4 D3 D2 D1 DO
AID DB, <

ADE@6<{ ~,< - ADCR
~,< ADCR*i9{ ADE@6<Xs6N j0 AE-p 8!X~,< n Xs6NUAEY»%%OpDp

83EIFE2y7C YFYs AIDE@ 6<E % pé61 83Eg9 E¥pé6i 7 IOEJ{ "¥?§ ADE@6
<XOVY alseN A

“,< ADCR Uy ACS2~ACSO!EWAnN EIF,X46E A+ biEp)( %UyOprL,X6D
E@6+CA 18 4EIF 63Eg9 !£0pFN ™NO Uy>E2yE@ 6 <EADCR ~, < ACS2~ACS0!,X
s6N  n % p & 3EIF,017E2y YFY AD E@ & ALO?U"%4 84X EACS2!™NO+O O0OAADCR ~
,< X PCR2~PCRO! E*i9n PAOA -P%0é6i ADE@6<X063Eg9 E¥% 0661 17 X
I/OAVp PCR2~PCRE-3 !X 1 béilb 100 E 3 ANO AAN1 AAN2 ~ AN3 FN U>eA'n
63%Eg9 A"4aX EVp PCR2~PCRO<FNA’ OE{i PAOA - Xé6iFN>eA'n 17 X I/OEE-EY
FYA/D E@ 6+ CA X+ $d U>s GKA L £ § 556 A
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ADCR ~,< X  START !E*ib'O 4! ADE@6<A')( A'ni8!¢FEe" FEe
P-E' 4a FEe" E 1OYOpBDE@6<6 A' START!¢FEe" FEeP- E &a? FEe
"E EADCR “,< X EOCB!5B 1E4!6DE@ 6< ASTART *ib{ YF/46DG6E@<XO /G
[0 A

ADCR 7, < X EOCB *ib><436DE@6E>/B,X 4 AUE@ 6<064834 EEOCB !1>s)(

7% | 5B OAlI8é E31B! «{ ~,<Y,hX AID <AE" U«! EVp +S6N E 1
{*6EOQ'XYFYs «uE EA/D YF¥ spEUEDIRc ,ihX AD YFYs +9. xVp AD YFY
«>¢/U6 E)( TEBA] ADCR ~,< ,X EOCBI!E”!8! (>#UL8 Et0 °O/z# A/D

E@ 6<06483,X+"© A

b7 b 0
|s TAma fpec fpc R 1 pAccRpO2 Ac sln mcm® R egister

Select A/ID channel
ACSRCSACSO

roooo
XkPrProo
X P OoRro

WN RO

AN
AN
AN

AN

un

defined, mustnotbe used

Port B A/D channelconfigurations
P C RP2C RPIC R O

0 0 0 PortB A/D channels - all off

0 0 1 PBO enabled as ANDO

0 1 0 PBO~PB1 enabled as ANO~ANI1

0 1 1 PBO~PB2 enabled as ANO~AN2

1 X X PBO~PB3 enabled as ANO~ANS3

nd of A/D conversion flag

:notend of A/D conversiogn orAifDp coogineesrssion w aiti
end of A/D conversion - A/D conversion ended

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

ADE@6{ ~,<

A/D E@ 6 EJs$d~,< - ACSR

A/D E@ 6 EJs$d 243 EJs fsys,X UNeE UNe2i D+ ACSR ~, < ADCS2~ADCSO!Ea tn A

<Q' A/D E@ 6,XEJs$d +2[43EJs fgysAADCS2~ADCSOE A in E AEY X0 0 A/D EJs$d
E6ziYOoL$ Alb 182ie Y)( AE,XAID EJs<6 tp X004 InsE 18 E '2[43 EJs
E6 zCYE>IMHz E EADCS2~ADCSO0!A’ n 46N &b RM6>< X Un Eaivi{*6 45.B,X
ADE@6 A-5xBM6>< XOo0_$ E>UPGE *XD & AEX E°~ WAX AD EJs<6
db?”nXx0a A

b 7 b 0
[TE$S = | —] — ] — |ppdaspad s 1 papacssm Register

Select A/D converter clock source

A D C SA2D C SAID C S O
: em clock/2
em clock/8
em clock/32
efined
em clock
em clock/4
em clock/16
efined

PRPRRPPOOOO
PPRPOORRFLOO
POPRPORLORO
CLOUunmwcocnnon

Notimplemented, read as "0"

Fortestmode use only

ADE@6EJ{ ", <
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A/D BJs<6 (tap)/ADCSO~ADCS?2

fsys

fsys fsys/2 fsys/a fsys/8 | fsys/16 | fsys/32
100 000 101 001 110 010

1MHz 1ns s 478 ars 1618 348

2MHz | 500ns* 1ns s 48 ars 1618
4MHz | 250ns* | 500ns* 1ns 28 4s ars
8MHz | 125ns* | 250ns* | 500ns* 1ns s 48

12MHz| 83.3ns*|166.7ns1333.3ns1666.7nst 1.331s | 2.6/M%

AID EJs<68x _
A/D Eg 9 é61

Y. X AID 63Eg9é6iFNa PAOA-X I/O é61E*i AADCR ~,< X PCR2~PCROE tn
UEg 9 é6iA'5B BEI,X PAEg9/Egié6i EE~ AS5B 83Eg9é6i A3 AE E é61,Xs6NA+
IRc9{ E¢BET /0 j0s6N 63Eg9 EiE>930  A'Eg9é6i0 BEI  1/0 é61S*UE EA
ETE> PAPU ~,<A5B Pbet+L E8ASB ADEG9Eibe+L i7%|«0 Av,8,X EPAOA-{
~,<Ja LO?U S6NA/D Eg9E5a A'n A/D é61 Eg9é6i E' PCR2~PCRO!I S6N A/D Eg9
E E &45x<%0A -{ ~,<X(S O A+$d6t VDD A/D E@ 6<,X-5x+ _E83Eg9+ _aACYE>!8
+ _ A°BNOEO'XGEf# VDDE1LB*A+ X0 nzf£4&>A A

ADE@6AYé
YF¥:,XAD E@ 6 < ™MNOA4£E> O p(MIN X «"© fi Y e A'E@ 6EIF' EY %! -~ EEAD E@ 6 < MNOG;
,AYé AVpEFEY%! -auYGj,fiYeé EFw EOCB U« A 6Ni@baBn,X EE- A

6NTD7E O pJIAAXE@ 648 3pEA'EIFF EY%! -4 E~,< ADCR ,X START!™NOu O
bU,<6Y 5Bla0Y G#ULE EE- Al+Ae EOCB>!7.B,X5B! A
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A/D E@ 6!'9Px

RM6VEAr), A/D E@ 6E>/R X @ plOPxA

19Px 1
ETE> ACSR ,X ADCSO~ADCS2!EEY % LO,X A/D E@ 6 EJSA

19Px 2
EY YPAOA - X AID Eg9é6i EJEIE> ADCR ,X PCRO~PCR2ASB  A/D Eg9é6i A

19Px 3

EIE> ADCR ,X ACSO0~ACS2 ! EEY :E2 y7C YFY4A/ID E@ 6 <, XEiF' AlgIoPx 3 A il 19
mADCR ~,<E 4 A

I9Px 4
Vp?US*i « Ei «{ ~,<™NOI!7.B A'5B E1B+ A/D s6NX|0 A «{ ~,
<G +{ ! EMI ™NO5B! AIDE@ 6<,X *S6N! EADIFN ™NO5B! 1 A

I9Px 5
EIE>A'n ADCR ~,< X START !¢ O 1 az 0 EA1OY6DE@ 6,XE>
IRAALILOAY é 0 A

19Px 6
EBATADCR 7, < X EOCB !E”18 DE@ 6E>/R (& A'l81a FEe"E E></E@
6E>/IR EAE 4 AE@6 44 EAAI2 AID DB~,< ADRL ~ ADRH 9<kE@ 64,X A8t
+S6NeUUp$y EIE@6 &4a/RciE 9 AID sau$iRc 3 O/ AEY.a A
"1/, O8t S*UEBAJADCR ~, < EOCB ,X(S O,X +"© 9" E@ 6E>/R (4§ 3E El9Px 4 A1,0+9 A

ReEcO></ 6DE@ 6E>/R 4aL!1%,XO6AaECc A

START bitset high withincobenseatftete nh én #tCuR 0ie ® €CYR 2 bits change state

N\ £ N
EOCB A /D sam plling ftimi#/D sam ling timie A/ sam pling tim e
25 <5 <
PCR2-~
PCRO 000B 0118 1008 000B
“1. PB portsetup as I/O s
2. A/D converter is powerec
to reduce power consum
AS2Z7 ooos o108 X 0008 0018 X Dontcare
Eowetr-on Start of AJ/E Start of A/D Startof A/D
ese conversion conversion conversion
Reset A/D ReseéA/D ReseéA/D
conveirter conveirter conveirter
End of A/D: End of A /D: End of A/D
1: Define PB configuraoioawversion conversion conversion
2: Selectanalog channel

Id—tADc—bi iQ—tADt;—Pi id—tADc—Pi

A/D conversion tA/D conversion tA/D conversion tim e

N otA:/D clock sw/@s¥& esf/8 2

ADE@6EcO
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ADE@ 6<"uYihX EYNMA EW,Xs6NA'na 0" <+ h*i/R c{ A+ h*i/lRc{ OV
ADE@ 6E>RAE) XYFu.@E TOYE>E@6 EUE-pEsR  E/RcA4»4AIWs6N AAID
E@6EKE2tbS*u,X)( _E ER><typ ADE®@6 LO?UX<6DA

_E A/D E@ 6 EKE
HT46R0O1A 6480

A/D E@ 6 EKE
48/R"Y2 & _NM

U4é mRcE E ™NOMYy"¥4&~,< ADCR ,X ADE@ &IF EY %! AVpE-o<F% LE EFw "u
Y éFY4é61E2y ADE@ 6 <E!8 E,X 8FYé61A0 BELX 10 -S*i AE- At£4 ADE@ 6F% U,X
s56 E3L!"ZHp8f(,X10+# AGKAAD E@ 6<1L!"s5¢ EE-O&sI+"40+ 2i43M2 Gj?UA
°oOpse/Rsa NM E'$'E@6EIFEY%! -4 EADE@ 6<™NOG;,fiYéA'EIFr EY %!
-4 E4-",< ADCR,XSTART!Op6YtGAfAYé& ADE@6<A¥%YEY %! <Fu>#ULEAD E@
64LO?UGj,fiYe A
AID E@ 6 h*i8x _
BM6 g p8x _/R c*i9AEAA S* ADE@ 61 Op8x_ EBATADCR ~,< X EOCB!9
ge AIDE@6 U & x1 p8x_iS*i oXe&dg- A

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

clr EADI ; disable ADC interrupt
mov a,00000001B
mov ACSR,a ; setup the ACSR register to selgetd as the A/D clock
mov a,00100000B ; setup ADCR register to confgeort PAO~PA3
; as A/D inputs and select input ANO to be

mov ADCR,a ; connected to the A/D converter
: ; As the Port A channel bits have chantped following

; START signal (0-1-0) must be issued within 1Qrnstion cycles
Start_conversion:

clr START
set START ; reset the A/D
clr START ; start the A/D
Polling_EOC:
sz EOCB ; poll the ADCR register EOCB bit taest# end of A/D conversion
jmp polling_EOC ; continue polling
mov a,ADR ; read conversion result Higte value from ADR register
mov adr_buffer,a ; save result to user definechorg
jmp Start_conversion ; start next A/D conversion
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8x_OS*u *~3z#EQ@ 6,X483 E!88x _EO*(i b HT46R01A

clr EADI ; disable ADC interrupt
mov a,00000001B
mov ACSR,a ; setup the ACSR register to sel¥/8 as the A/D clock
mov a,00100000B ; setup ADCR register to configRort PAO~PA3
; as A/D inputs and select input ANO to be

mov ADCR,a ; connected to the A/D converter
: ; As the Port A channel bits have chantped following
; START signal (0-1-0) must be issued within 1Qrastion cycles

Start_conversion:

clr START
set START ; reset the A/D
clr START ; start the A/D
clr ADF ; clear ADC interrupt request flag
set EADI ; enable ADC interrupt
set EMI ; 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 defiremarny
mov a,ADR ; read conversion result value from ADR register
mov adr_buffer,a ; save result to user definggster
EXIT_INT_ISR:
mov a,status_stack
mov STATUS,a ; restore STATUS from usefirgsl memory
mov a,acc_stack ; restore ACC from uséndd memory
reti
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A/D E@ 6 s6N
HT46R01A)( yYO4 8!X ADE@G6<EWAE@ 6,X0O0 AE OFFHA+ b3d3Eg90 0
1b VDD X+ _ E’8IEQ!A></ Vop/256,X63Eg9 ARO/ ADE@6<63Eg9

D+Egl KE)UCXE@ 6s6N A

t »1.5 les B

E F+H —_

F DTH

A /D Convers]
Result .

03

02H

\ , , (« \ \ \ \ , (VDD )
0o 1 2 3 253254 255 252656
Analog Input Voltage

)U ¢, X A/D E@ 6 s6N

", 84X , ZEAGERJAA EAD E@ 6<Eg90Ait9 05LSB,X#/IGE AL8ZD+éD OEJa

XD+éD 102'.B& !X 05LSB@ - E5aD+éD XO0 U vDD X 15LSB@
- A
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« )( OpGj?U s6N A'@FY, «8YFYs «VnE IAuD<"> AIDE@6Y E2i437 16"
IXIRc ES3E@ ,iihX <&ulRc AIB218IEQ!I )( woOpéFYs « gpYFY E
€FY, «a INT é611G E5aYF¥% «anE /AuD<" AIDE@6,IGA

° ,<
Y « AGE AE" U« + DB,|<Y INTCO 7, <{ AEIE>{ ,ih,X « AE!S6N &
UG, G, X e AT Yrh o EJhY «AE" U« U>5B! A AE" U«#ULEU/UG Y -
AE A
b7 b0
| —J[ap|rroE IfE AlETEIE[EMINTCO Register
M aster Interrupt Global Enable
1: globalenable
O: global disable
L _E xternallInterrupt Enable
l1: enable
O: disable
Timer/Event Counter Interrupt Enable
1: enable
0O: disable
A/D Converter Interrupt Enable
l1: enable
O: disable
E xternallnterrupt RequestFlag
1: active
O0: inactive
Timer/Event Counter Interrupt RequestFlag
1: active
O: inactive
A/D Converter Request Flag
1: active
O0: inactive
N ot implemented, read as "0"
o 7,< 0
‘|0

VpihX « AGE EnE/AuD<$vi AAIDE@ 6483 & &FYs «é61 Y ™20¥ FNi{*6Op
AE" ER50,X Us 9UU ElhX <8GE tEQ7C PC E2i43U ¢I8 AGE2R 5
U, A +8GEQ@EI CCE@U, ECCE@ ,ihX «aulRc A «4au/Bc™NO! RETIU,E"
27C IRc El;> s9XIRc A

@p +S6N!1Z1hXAE" U«! E1i 4{XNNcVRO / A

A utom atically ClearedA byolns ®&tically Disabled by ISR
M anually Setor ClearedCbanShoeft aaebled M anually

l l P riority

External Interr{yEpR v E MJiw H ig H
— Request Flalg ETF 4 97>
‘ P
—» Tlmer/EventCOLEnTtW 7 InterAupt
Interrupt Requfsf Flag [T F Polling
>
A/D ConvertelE A Dl v
P interrupt RequésTFTag AT F Low[™

*4§ X0
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O° «3$/Rc>ejh E2i43U7% | #ULSEMI 'E Y JW,X e U>e# EE-p «4AL16
NETOI9.X « + AVp JW <AE" ABN¥*6 LI OKE E %Y <AE" U« !i>eA)) AVpa
b cau$/Bc!7i;> EISEY°Op «?2U" jh EEMI IA1>5B! E! AEI8 >+ jh A
VpUUAESUEGSI8 «S6N E «AE" 347>+jh EE SP£a16 AvVp?u'0Y |0 Ei
UU™NOFS!a |$u(SO A
ol 4{

" e ¥*6 (i g pE24A X T26Yth ™ KEE EVpIhX «AE">e AGE E -Uualbp T2
6YTih AR><UTAEQIAE" X ™% R ©oXi 4 EAWEEG],A'n EMI 19t1# A

$d HT46RO1A
EFYs o 1
NnE/AuD< O$vi - 2
ADE@6 - 3

SE@FY. YFYs « >S6N  Ee@éFY% YF% <aE¥o EiéFw «"E°i @)U EQj >
h A S*i 4020A{ ~,<EO' # py - EALLIBAE¥OX ™% A
&FY, o

SEFY, ¥ E «f | EMIAé&FY: «S6N! EElI ™MNO >5B! A&FY <EIE> INT é

61Y ™2°¥ EJhX <AE" U«! EIF U>A'n AéF% « XRLI"?2°¥ Ep "™?0% @ép ™"
BL™ ?°¥ atp CTRL1™,< 1 6~7 'EG INTESO " INTES1AéFY: «3 AEIEE- g !A'5B
/U6 A

INTES1 | INTESO "0¥20 _
0 0 /Ul6
0 1 p "
1 0 L
1 1 p " RLm™

&FY, «é61° PA3 é61 E*i EASBINTCO “,< éFY% » AE! " CRTL1™,< Y ™
%1 EE6TU>0 éFY «S*i E!8 E ™MNOEIEsPAC.3UJA Eg9 A' «S6N AU Upsue
&FY, «{*6E EUAx*i!b 04H @ X$/IRc A'jhéF¥% sau$/iRcE E «AE" U«!
EIF > 4!é EMI !T>#ULE86NJIW « A"&X @éF% « EgO9EEé6I Xbe+tL | Y A

NE/AuD< o

SnE/AuD< ¥ E { ! EMIAnE /AuD< «S6N! ETOlI ™MNO >5B!A'n
E/AUD <¥*6$vi E,ihX <AE" U «! TOF U5B!1J°¥nE /AuD< « A8t «S6N EUUD
$SUE'¥*6NE /AuD<0 <E EUAx*i!b 08H @ X$/Rc A'ihnE /AuD< «aus$m
CEE «AE" U«! TOFi>e4a!é EMI !'T>#ULE L8N JIW « A
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ADE@6 -
SADE@6 *¥6 E «{ ! EMIAAIDE@ 6 «S6N! EADI ™NO >5B!A' A/DE@

6483 E,ihX <AE" U «! ADF U5B!J?°¥ ADE@6 + A8t «S6N EUUp $pE'¥*6

ADE@6 *E EUAx*i!Db OCH @,X$/Rc A'jh ADE@6 *au$/RcE E +AE" U

«! ADF 7>e4l!eé EMI !'T>#ULEYJUIBIW o A
48/R"Y, a8 _NM

EIE>/U6 «SB6N! EAL# oAE" E'5a EO° AE" U«!>A'n EWAT>e ++- 0
«{ ~,<Y EE . hX cau$/Rc;> é>ECEU #ULS A

TA, U *au$/Bc &?U S+ “CALL $/Rc "0, A «Ef ¥*6 1aANXmMX ™ % & LO?U
oY > Xeohi A V%=RO UU&uUY{ Q - E' “CALL $/Bc "u <au$/iRc
>E EU. #s9X{ cé A

E9VO034aR E Y FNKY oGis6N A
'ET9 saulRc E2i4371UR cAUD <, XY+ _9UU  AVpY Ei Bc#/BX",<&®S

O, <> c4ulRc - Eh_ UE-oDB+*,CK9 A
alr'nye

artseN 1)) T XFuU ESk) AAnOoaéF%u-D GXB5B5E A OG;j
P2UXAI5E (fidno+$dd-)( a E4£-AV EE? E YFY+ CAUSK)( >en (8C Q,X(SO
¢50;>1 O5/RcAAt  Ab+ &l a EuBRcpOY ;> ! EFY: UGj?2U X YFY, ™, < U T>eNX

A nS O ARcAuD< J O EWTP#UL8 LE ESk) ¢O"XRc,|< OY;>
Rc A

L8Zb+ &lé EGS) 17u;>(S0 EYO™ %,X¥63E,S) ™NOtl4! AJ O
b_$ 'co+$d4-)( t;>/Rca ERESE6i> «7C"+ G AE-p_$17 joa! E
Y %YOo0~,<«Ej Esa0Fv% U™, <a«Ej E!'“4l!é61247CP-+ G4 E) i
Au7 0  AaLxedli6a RKYa(«nE<$visaal)( E Ya!ij020 DP7E&ax"
,<5E>t1A'n A

cgQlja! "+ 4l EGLVR &! Eu+$doo+ _"boO + X™%R EO/°
RESé614120 X <a!lUf>e;> A
al

EiE> YF2aéFYs E?°¥4! E) EYh/jalea 0

b+ al

E- O1 ¢aAFS!I X 4! E¥6i) b+ a AL8Z+As/Rc,|<T¢CKY OY

> Eb+ 4A!3SkJW"™,<>A niNXA'5E E Y,XEg9 /EgIOA-~,<'Eg9 /Eg
0A-{ ~,<i b+ 4a1ET+0 P-+ GELBxb+ & Yé6i>A Eg9S O A

<Q') YOpYFYs RCA!s6N EVp+$db 4c6éib+ E+$da0 n E YFY%RC
95 A6N1D7E8f( 4!48C E !|9$S*i°  RESE6IE2y,X éFYs RC+ CAA+ RC+ CAED
&4 X EKEEE3Sk RESé6Ti+$doh0 n1,X 0% EKS<6Y+D "+ G A (E-1%0 EKE
YE)( ,XI7 0 >/U!6,X ARESé6IE’ On+ _ a E a4£E> EE3 EKE trsto E )(
AOYE>17 O ARO SST 2i43EE3<06  System Start-up TimeK4y mA
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vbo 4 0.9V
R E_S V%
Q—tRsﬂﬁ
SST Time:out

Internal_ R gset

b+ 4!'1EcO

UAETh*t U EAtlU VDD a4 RES KEE2y+L E5aill RESa VSS KEE2y+ «0 4!
+CAE ZEAFDE; E7CRESé6I,XE24“h GE-A A

vV D D
10W
R E S

0 .riF
L Ivss

1 41+CA
'21430EW FD,X U10E E &= lA S*ir _&l!+CA A

0 .0M

10w

VS S

r _ Aal+CA

I-1ETéFY%a!+ CAX,IGpuCA-5x HOLTEK 5%0- h*(i8x _ HAO075SA

RES é674!
17 0 E RESEGIEIE> éFY%.@ E(VéF% O Q E¢ «7C"+ GE E!8/j4!64G1
¥*6 AE-/ja'6aaJWalod E/RcAuD<7>#UL8 LE&/Bc¢ OV ;> A
0.9V
RES X0.40V 7
<—tRs-‘Hb
SST Time-out —
Internal_R elset
RESé6141EcO
"+ 4! -LVR
) KY"+ _&l+CA E*(0 9,¥# W, X+$d+ _ EAEIE>}7pEYNME>EYYA VUE®6
+"4X ™% RE) ohX+ A6NT: 0 0.9V~Vi\r X8XEY EE-E LVR U17%|4a!)

(  ALVR Uy 1R X?" OY X LVR pE EGU 0.9V~Vr X"+ (SO XEKE E ™NOCY
B> x# + Ié(l\/' 1] ttvr — D, X AV P "+ . U &CYE> ttvr — D, X E i LVR U 1 N+9 We
ai;> als6N AV,wr —D AEIE>EYNMA' nE>EY %A

LVR 1]

et s o
SST Tim eout

Internal ResE“t
"+ _4lEcO
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17 i 0 E,RKY4(«$via!
L8 ZRKYa(«$vTU«! TO U>A 1 & E!7 jOERKY(«$vial® REsalla A

W DT Tim e-ofbt
[¢tR S PD
SST Time-out

Internal Respt

17 jOERKYa(«$vT&!EcO

V0 E,RKY4(«$v 14!

VOE,RKY(«$vTa! JW/j20,X4a!Yoaa EL8Z/IRcAuD<aUUUNU>#U 0 2
TO I>A 1 8E4+F%NX5E+04a-~ AO  tssr, XACASAE AAE —5x x# + 1@(M O A

W DT Time-oflt

ets s
SST Time-out

VO ERKYx(«$vi&!EcO

", OV p2i42 BJs éFY%J' ESSTA1S6N A1024 p2i42EJs ABL86NA ™ML p2issEls AA

alnyso
4aXal6ataaxeexXeEjalO«! AE-oU«! EGPDF' TOE, (S0~ <
E+ VOs6N & RKYa(«AuD<1 /i{ <ij0{ Aa'0«!VR / o)
TO PDF 4al5E
0 0 b+ E,X rResa!
u u 17 Eo> EXResal!é LVR a!
1 u 17 Epo> EXWDT $via!
1 1 VOEX WDT%$via!
" O u ><d -
i) p+al a E@s6N) iYeX™6 EébR>< A
NNVA ala™ %o
/R cAu D < #UL8 LE
. Y «>+/Ul6
RKVa(«nE < WDT #UL8 JGj ,Au E
nE/AuD< nE/AuD <06
NX UNe < nE/AuD < NXUNe<Y «#UL8
Eg 9/Eg1 - Y IIOA Eg9d4a
U U0 U U 0NU & U UNJOA
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aaxal6ataaxee XEi)
MnXal¥6a EZ?) Y.X™% M2 Gj?U,X

HT46RO1A

XYFY™, < A A&l ¥6aR X7 > Ed
AR><£EAZAAXA!V)E ) X YFV4

< A
~ i RES@& LVR 17 6a voda
< b+ al 4l WDT $vi WDT $vi
MPO IXXX XXXX uuuu uuuu luuu uuuu luuu uuuu
MP1 IXXX XXXX uuuu uuuu 1luuu uuuu luuu uuuu
ACC XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu
TBLP XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu
TBLH - XX XXXX --uu uuuu --uu uuuu --uu uuuu
WDTS -----111 -—---111 -—--111 ---- -uuu
STATUS --00 XXXX --uu uuuu --1u uuuu --11 uuuu
INTCO -000 0000 -000 0000 -000 0000 -uuu uuuy
TMRO XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
TMROC 0000 1000 0000 1000 0000 1000 uuuu uuup
PA 1111 1111 11111111 1111 1111 uuuu uuuls
PAC 1111 1111 1111 1111 1111 1111 uuuu uuuy
PAPU -000 0000 -000 0000 -000 0000 -uuu uuud
PAWK 0000 0000 0000 0000 0000 0000 uuuu uuuy
CTRLO -00- 0000 -00- 0000 -00- 0000 -uu- uuuu
CTRL1 10-- 1010 10-- 1010 10-- 1010 uu— uuuu
PWM XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
ADR XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
ADCR 0100 0000 0100 0000 0100 0000 uuuu uuuy
ACSR 1--- -000 1--- -000 1--- -000 u--- -uuu
", O ></ “&AA41"
“E"></ bn
“‘u></ 4-é
“x"></ 4.Bn
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95 <

a4a,X 95<EY % A 1A} S*u5U U1 4 &4,X h*LO" 9<k E 18x E, X s6N AY 4/i2i43 EJs A oEY
Y% E53,RKYa(« nE < ce Y 1/j EJSSdEYNME a0 ZS*i5U O G,X&I# 0 A Y,X 95 <EYNMFRNEIE> }7p
EYNM O aA

Y 7 +"© {*62143 EJs o)

Y% 8FY4J' LI*E 95<

Y% 8FY%5& 95<

Y% YFY5& 95<

Y% 48 UYFY5 & 95 rEEJs

7i EJSEY % ™MNOEIE>EYNM 9EY 2J  OA

I-1ET 95 <+ CAX,1 G uC A -5x +2/7(.5%0-h*u8x + $ 6 A

8FY)' /LI*E 95<

ibJ' 95<,X48 XGI5B  E %?ULT) UJ'E2y7C OSC1 > OSC2Eii{*6 LO X,/ %

O\E534LO JW éFV4 X <EA'5a4 Z+Aeoo0"Ne)[XJ' 95" YLJI*EE < Xh*i ETA, S*i
gpa+ e EC1> C2K'D av EY%,XJ' ILIEJ YG A&FvJ6(XiO+L EG Sizo
UJaLO?u E ™*j9EY }2i43 | A

C|1 o 10 S C 1 IOn;ecrilnletlor

Circui

Rf_Lca
= 2
Tilitr

—l—Cb To internal
2 tp

7 7 losc

p is normally notrequired.
ough notshown OSCik/OSCZ2 pins have a parasit
acitance of around 7pF.

J' LIE 95 <

YFYCaECbERf L_ @5VE2
Ca Cb Rf
11pF~13pF 13pF~15pF 270KV

95<YFY% E

J'95< C17 C2

J'Ne)[ c1 c2 cL
12MHz TBD TBD TBD
8MHz TBD TBD TBD
4MHz TBD TBD TBD

1MHz TBD TBD TBD

", LACLEC2 ™Q —5x A
2ACL J'?” #A©OE,XBOEQ+ » A

J' 95<+ «|9%
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LJ*E 95< C1" C2

LI*E 95Ne)[ c1 c2
3.58MHz TBD TBD
IMHz TBD TBD
455KHz TBD TBD

", OC1EC2 ™0 -5x A
LJ*E 95 <+ «|9%

éFY/ 5 B8Ds <

S*i8FY. 5& + Ch 2i42 95<  ELO?U(26& ° 9'' KEE2yOpL 4zU 24kwA 1 .5MWA
KEX+L E26& 4966 KEE2yOp+ A<Q'!8 95<GI5B4 EW" E 95Ne)[i” 9" Aty z
‘8f( De,X &5a - E184EO U*i 9 . AuE 0 8LO?U2'.B 95 <Ne)[X U Alb&Fyu+L
SeXL EAE-5xL )08V L_  5& 95<i#yzlzi 9MUA4UdABF458& 95<™ SHj
268 é6E26& a4 3% E6IE*H+R 3$ 0 BEIEg9 EglS*i A"4&X 2i4Ne)[+  YF¥+ CA®

8FY+L SeEatn EO [ X&FY+ «JATE| 95<XNe) A
Vb p
Ro s
O SscC1
470;;F
—P A5
éFYRC 95<
YFY.5 88895 <

YF%5& 95 Op <L3&au2i43YF. EA&aLO?2UyeéF%u<EAYFY5& 95<VYY/iinXNe) O
0+=E 0+=E 0+= O>™_ EXa401nZEY Y% O/pNe)p" Y44 E+ bV pEY Y2 Z YFY,X E
JsE'LONgéxé6l xFw 3$ a3$ A0 BEILX ,2 -A

_PA5Intern a llR C
o

O scilla r

— P A 6

NottAS5/PAG6 used as normal l/O s

YFY25 8889&% <
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YFY25 &EE¥5 7 8595 <

2148ET9V06a E2i43EJsGKAILI"s5é A'Baiteoh*i E'VV0sar+OnE Au
D s6N E ™NO = d\q é,X214% EJs A?U .I8GISBEYNNE , (i AEYFYs 5& 95457 & OCKX 954 R
M6 & 3$ ~3%$ E*Ni,X26& a4 26& &BaEFY, +=J JE2r), YF¥4X 57& s6NibOo
J' E Z+As CK "Ne)[X2.B EITA S*ligpa+GE+ « & & EK'D av EY %,XJ'?
YG A&FY%J6(XiO+L EG Zino UJALO?2U E ™*j9EY }2i43 |A

Intern al
c|l. OSsSCl1 O scillgtor
I _LCa Circui
3276(8HIR R f
= Interngl R C
O scillgtor
i T | —.er To in_tt( rnal
circuitp
c 2 OSscC2 P
Note: 1. R p is normally notrequired.

2. Although not shown OSCik/OSC?2 pins have a parasit
capacitance of around 7pF.

YFY¥:5 &EEY:5 BEHBOS <

YF%Ca, Cb,Rf L_ @5V, 25
Ca Cb Rf
11-13pF 13-15pF 270KW
rEEJs 95<YFYs E
rEEJs 95< & &%
J 'Ne)[ c1 c2 CL.
32768Hz TBD TBD TBD
"y 01§c1 EC2 ™Q —5x A )
2ACL J'7” #A©EXBOEQ+ » A

32768HzJ' 95 <+ ¢ |9%
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ib S*i 57& 95<Xh*IE2i43EJsAIEY %YFYs 5& & 57& 95KS* i &75/ ~, <X
&/.02' 19E>EY YE V p>5B! E2i43 X EJs 9%d b XJ'95<  xVp>#ULE i2i43 X E
Js$db YFY45& 95<A'EOVO06A E2i43EJsabx<% &/.02' EY%BT7& 6 YFB& 95<EW
o6 A

R><AEAZ@I/; 95° &/.02' KEXG2D

{064 CLKMOD | YFYRC | RTC | 2i43EJs
"

0 On On RC 95
17 j0

1 On On 32786Hz
vooéa X Off On 0'6

2i43p+ & E57& 95< |[TYOnXEE AA! EBSASB &75/ ~,<1 | 426& 4y-AE
EO{ ¢E6 95 A2i43b+ E 426& WUL1.E6 | 57& 95<€ ZLI"¢E6 |Xs5é ETA,
2i43p+ [\Jsa Eh*/RcASB 426& ! A"viaX E'AZ 426& ! GASBE57& 95<U+0
17 10 E™E|¢E6 |EX2i43s56 A

BKYa(«nE 95<

117 95< Op  <(AOY &7%+ [0,X Y1 95< EWi 9 EX<GEKEL mV & 4aLo
eFYX<E G A'Sf(EOVOS5A E243EJs06 95 E :'7 95<i4»4A10 A'5aizoh
i E ZLI"s56 E:'7 95<A1EIEs J7pEYNM 9 GKA A
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V0 oGf
V0da

Y HOLTEK )( FNKYVO0s6N A'E 91864 [E2(4306 95 E8f(,X10+# iL!"
M-O+#14{ E+ b)( +OZYFY%105E E W A 1> gGf J4»4AEa> E534LO?UG| ,E> 4! A
E-p(Mau)( LO?UO4A 0+ 1+AJ0 0 A-LSO E +$d*GEVYL$,X U AvV+"40+2i43 A
(M yGj?UA
E9V0da

V06 a™EIE> HALT U, r),eE64V RA8p o]
2143 95 < U>e GKA E h*U/B c 016 Ui HALT U, @
V pEYNMA’ n SBRRTCERTC 95 <4»4AEn 0
8f(Y RAM ~~,<XYex04-
Vp WDT EJs$d 97% WDT 95< & RTC 95< Ei WDT U>#UL8 aaGj,AuD x8t
9%d b2i43 EJs Ei0!6AuD
YEg9 /EgI0A (SO +0 a-
(567,<  PDFU«!>5BI5a TO U«!>#ULE
M-O+# "2a _NM
U2i43 X+ # #5656 A6N,XL!I O" E™ ;] X ™% EL8ZLO?U)( E'9 HALT 64 EE-?U
5x<% + CAXA'AUAM V"2 8Eg 9/EgT - X(SO E YP-L kEg9é6i MNOyP-+ G&"+ G EUf
TEO & é61#BON5a €éCK YFY, 95 Ert2i43s58  A°@E-LO".a)( EgiOA-P,XBOEQ E GE£4&-
+# é&aJ® CMOSEg9,E2 A
8IEYNMA' n S6RYFY4,RKYa(« 95<E) E 9VOBAEE WDT 4»4AEa OE U#\58FY: UNq &, X+
# Au+$dh*i#6,X U  EE- S*i,BKY4(«0 2i43EJs AABBS*i RTC 95<E E+ bV064
R4»4AEn 0 #\58 OFY4 N+ 6NE ZL!" RTC ¢E6 |Xs5é EAU CTRLO 7, < QOSC |A'5B
F EeP- A8t ADCR ~,< A5BooEg9 /Egié6i ADEQ9E) YF% ADE@6+CA'O31
#\58 OFv, N+ 6RNE 18 (E 9V 064! U A/D Eg9é61A'5B U be+L XEg9s6N A

oGf
214379 HALT 64R EAIEE> 1R /j+aoGf o}
eFv 4!
PAO~PA7 é61 RLI"™
2143
WDT $vi
81+ &FY4 RES é610Gf E214314£ 27" <& !, XE>IR A8+ WDT $viaGf Ei,BKYa(«Au D < U>e
#ULBAE- g/j oGf » aFN 1 S2i43 4 ! EAEESO~, < TO ° PDF!9g+W,XgGf$d A2i

43p+ &> #UL8,RKY4(«,X U, EPDF>#UL8x ;> HALT U, EPDF U5B! A RKYa(«AuD <$v iU
BB! TO U«JeGfi4d3 EAEA&!URcAuD< UU U EJWU«+0OsYSO A
OA. 3%3% XIEP!IFNAIEE> 3$:8.",<(AOYEY ¥ oGfs6NA 3$0A - gGfaE/Rc U i
+$/7 U, a4»4A > A

V p2i4® EIE> « gGf EiYo/iA6N¥6 E V «U6é «S6N UU A£ES$u ERcU
HALT U ,RO5@4»4A ;> EIBE «%aGf)( E ., JhX «auRc¥%Y i +S6Né
UUONKE 8>;> x V «S6NeUUpspy  Ei7 X «ihUi¥o AANUGE9VO06E !
EFYs AE" U « I>eA 1 EJG «XgGfs6NU" A

O°pGf _E¥W6 E217 Eo> ULO?U 1024 p2i43EJs<6 AVpeGf+ «¥6  Ei6rX
*$/Rc;> UEEOpeéDp<6 AVpeGfay- «;> HALT RO5 U, EiwUu 1024

b2i43 EJs < 64§ 340V ;> A
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RBKY(«n E <

RKVa(«nE <, Xs6NUbLI6V+. e XFD1 éF44A{ E E E64X/IRca7 |0&CCE@
pb-1,X A" '7$viE EW{6Op8f( 4!, X|0 Av,aX E V :'7 Y7IpEYNMA' L86NE
inIGXo, u- A

ETE>GISBEYNM " @ p YFY4,X~,< :'76 ° &75/ AA5B4aX:'7 EYNNEIE>GISBEYNM " YFY,
DB,|< (M"s6N~, < &75/ X :'7(1 'E9S6N,RKYs(«nEA

CLR WDT] £lagrwD|T Type
CLR W D%Cpmfgguratoln O ption

1 or 2 Inst.Lu_c_t.Lans

CLR

32kaHY/f—R—T—((CDC:)Tifﬁi—?=8_b1“5c6) b i jcaler
W DT OS G—OouSte lefc s
W DT CIock—S—ﬁ—a—Lce W SO0O~W S 2
W DT Time-out
BKYa(«n E <
EYNMA'n| CTRL1 ~,< WDT s6N
U6 U6 GKA
S6N /U6 e
U6 s6N o)
S6N S6N e

' CTRL1 ", < WDTEN3~WDTENO !A'5B  1010B E E,RKY4(« n E</U6 EE-3 )( b
+ 41aXAayY©S O A<Q U WDTEN3~WDTENOASB JaDBEa S6N,BKYa(«nE < E
Z +L=CK?<EE- TA UA'5BJ 0101BA

ETE>GISBEYNM A 'EY % Y/j 4 &,RKY4a(« n E <X EJs 9%d OLE 4, X YFY4:'7 95< E57 & EJs é
foys/4 A" 7, X ¢*i YFYEJs$d YFY: 95< Eloh+ _ 9 E < 6E¥ mV A ™NO"% &,X EE- b
YF%EJs,X<6Allc- 9''A#yz® 018N5a -  ARKYWU«nE<geégljEls$d  fsys/4 EJs®
RTCA k'Y4&X GISBEY EY % fsys/4EJsO WDT,XEJs$dE'E 9VOGAE EU EJsi06
@:'7U «Jxx,AX Aibt0ou>A)f W,Xh*i E|9$S*i :'7 95<° 57& 95<0 :'7,XEJs
$d A AAZEY ¥ % Olj EJs$dE J EJs pE?UEIE>Op LAuD<L8? ELcaEiE> Op 4{XNX UNe <

*ULFOEKSX$vi<6 AUNel'+ :'767,<X1 E1 "1 ! G:6 E:6 “:6 !19tn AVp
:6 E:6 “:6 FN5B EUNe!" e {*6 04z vV XOa$vi<o A

2143117 Ee>(SOR EWDTS$vIUD7ESf( 4! Ees5B! TO(SOU«! A'5a EVp24d
bvooa EWDTS$vialU S2i43a! E5B! TO(SOU«!JAalRcAUD<" U U U AYY

li*"© A3 9#UL8 WDT XY+ Al O/i EE>éF%.@Ea! EGRESéSI"+ G E1 j ECEU
CE1 Y/j Eo> HALT U, AEIESECE U, Y /i «"O#UL8,RKY4(«~,<  E+ EYNMA' nE>EY YA
EY%S*i CLRWDT U, éS*i CLRWDT1  CLRWDT2 g5U0, Aibl O/EYY E¥%
?2U:> CLRWDT “#UL8 WDTA5al /iEYY E™NOxO;> CLRWDT1 > CLRWDT2 !
6N & s#ULBWDTA'EY %1 /j'© EVp CLRWDT1!7*i9#UL8 WDTEy- a;>E-5U,

~ X E%Y;> CLRWDT2 U,6N#UL8 WDTAa ;> CLRWDT2 U,a E%Yy-

> CLRWDT1 U,!'A%UL8 WDTA
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b7 b 0
[INTEHN1TEse | — WD TlwwsrEN2w DTICNTIRWLA TR 8@ is ter
[ [ [ W atchdog Timer Function
1 0 1 0 D isable
0 1 0 1 Enable - recommended value
X X X X|O ther values - all enable

b7 b 0
[—]=]1—=-]—=]—=]Jw dw qw do D Ts Register

W DT prescaler rate select
W S®W SW SOW DT R ate

PRRPRROOOO
PRrOORROO
rOrORrRORO
RPRRERRRRRERE
POWROANE
NANO

©

Notused
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}7pEYNM

}7PEYNM &» m/R ¢ Em 98f( AEIE> HT-IDE ,XEC E O ¥)f WE S*i5U i O ¥E>/IR AlEY %}
7pEYNM ' }7pEYNM&» 9)( & E "©aEiE> h*U/Rc A A Y!™NOY2i43,XLO?Un EK'Y
cAB5xR>< O

4

Tk

EYNM

WDT O S6N &/U'6

WDT EJs$d OWDT OSC & fsyd4 é RTC

CLRWDT U 5D 01é25

0OSC20 _EY ¥© YFYRCE YFYRC+RTCE éFY4J' E éF/RC
LVR s6N O S6N é/u!6

LVR + _ O2.1VE3.15V é 4.2V

RESé PA7
SSTO S6NA bEJs Aé/ule A pEJs A

ol N |joubdlw|N[R|®

h*(i+ CA

vV D D

|
Ziowy o5,
' P A O /peNB

|
RES/IPARMI1IPF N1
—0 1 | PA2/TM N 2
e - PAB3I/IN 3

VS S P A 4 | PldN—M
777

OscCl1
CirCll“OSCZ

See Oscillator
S ection

HT46RO01A
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O,L3
iTY

i)) aseE=0X —iubW,XU L3 ElBU LS 04 RcU -0 EXi9U0UD)( V)e
> U0nX10 Au5x)( Ecoz e&&l# X0, EECYE>A 5 E/RcA'AuSUA! s
a r),2AXh* A

ZEteqU?-@/i@ XU -0 EyROYs6N U4 Y4 WA A
0,<6

OF%UXi0 %LO?2uOpU <69;> AU AAx*i1é><ilO?2Ugp0 <6 AOpU, <
6,1'b Tp2i43EJs< 6 E'18Vp U 8MHz X2i43EJs 95<B EOF%UXjoUu 051 ;>
"4 E5aU éAx*ijoiUu s ;> a4 A<Q'LO?UgpU <6,X0 ET U,X IJMPA

CALL ARETARETI “><U, E Vp(#] /IRcAuD<"+8V"~, < PCL3U18..C Op<be

tt;> AGU, - PCLXYEBAab7EEYCCE@7C, E ELO?UTOp<6e;> E_V
CLRPCL & MOVPCL A U, AIbCCE@ U, ™MNO"v4&X EV pl"EW,X48 p(l#] CCE@ | 0

Uis..C Op<6 EVpuYiLOOp<6GA A

D B,X 6EO

) IRc DBO6EDO S*iO Ne4 Xij0 O ES*uVY/i MOV XU, EDB& A1¢~,
<E@/I7C3 t< (j z )E5aé6NG,EyY/|0YGD 3 t< ADBOAEO OGj?U,Xh*i O ¢Eg9
OA.y DB&5UGEODB EgioA. A

1k Enlk
1k Ealk DB @)U 0F%U)( h*i ™LO K U,X6N o Ei,5x)( YFYXU LS EAE
yn,tagXeEnlk A't'©OX48pCYT 255@é£'0,X48pa&b 0 EE?U"%AEI7.BXD)UE "6, X
KANIAINC AINCAADEC ®* DECA U 80ziOpUn X tOé£0,Xs6N A
F Ee */i IEnlk
U 8F EeEnlk _V AND AORAXOR ~ CPL <FN UV i, 5x)( YF¥4,XU L$ AQTD(#]
DBEalk,XU, EDB,XOEO ™NOEIE>3 t< AUl YFEeDBEnlk EVpEalk4§p LE EiLEO
«!U>5B! E°éFEe DBEca*i6 aE- Y/ 0 | E_V RRARLARRC ® RLC ©0Z&°&4aC
Mo1x"e AaaXi'O,AsuCtaaXhuLO?2u A0, *ub >0A - X/R ¢ h*i EDB

A¢YF%™,<E@/I7TCE ' U «! E5al8 ! i A>e "P" E/I \Ex1kE- A h*(i (i ,"© AL8"©,XEnlk4™ &
A

U “{ XE@6

RcU G>2s*i  IMP U ,CCE@7CUn &S *i CALL U Ax*i$/Rc X648 Eg5U aa
Ub'$/Rc>e:> 1O a E/R ¢ MNOP@ PE 25 9,X AE-p|0 + 5BU$/RcG XE 20,
RET 9r), EWAS/RcCC2 CALL U, aXx At IJMPU, ERci¥% cC OpUnX

5a/£ EJALOV CALL U scc2 AOpM2 Y*i,XU U, 5ECCE@ ECCE@5E + DB, |<
é0n!otifn AFI~CCE@ 5 EE/R c U4»4A ;> RO50  8+9E> @CCE@7CYyR9XU, AE-o
U U, /RcCD&XGK ECCE@5EA6N éFsOGEgg&sU YF%DBILX A
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IEnlk
soDB,| < )pL,XErlkU, K Bx)( X(Ma O AE-(M 0 1 bEg T0A - 1, XA'5B & J
Y*i EJ py,X!@&0A - Xé61 AL S SET[mli & CLR[m]i U,9A'nJ P-!1é&"! A

Vp'uYE-(M G E/R cA'AulU ™NO Ai9EgT X

8!DB E@UE-oDB E' aaEg1l7.B,X,D

BAE-/AI9 -A -mIXER),ii>Ealk 0, 2. A
1><Eonlk
DBX|,El + ~,< & E'5a'@)UOUGEInXDBE EW\X,|GE E6&ipy,|<
Xa“ A Z XI8KANI E,Bx) AEuURc,|< ioYOp>< 0 DBAEY,|X 3 E

%LO?2U O041T¢, XU , GAIDBE™> >< A
J WEgr1k

L8 ZPEAS6N U & EJWU E-UA*ib,O+,X HALT U, S/BciUOA+ &+ .o)f W
Ri6N17 10X,BKY(«nE<{ O, AE-o U, X S*UIAEKU, G, X08V A
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U,LsV?U

A_

xO0Y G D

mODB,|<

AO3 t<

i01 0~7!

addrO/Rc, | <

}A,00 | AE a <6 | EjO«!
1k Emik
ADD AJ[m] | ACC aDB,|<,it E48p 9 ACC 1 Z,C,AC,0V
ADDM A[m] | ACC aDB,|<i tE48p 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
SUBA x ACC a0YGD,i £ E48p 9 ACC 1 Z,C,AC,0V
SUBA,[m] ACC aDB,|<|£ E48p 9 ACC 1 Z,C,AC,0V
SUBM A,[m] | ACC aDB,|<,]£ E48p 9DB,|< 1@ Z,C,AC,0V
SBCA,[m] ACC aDB,|< AE!0«Xilf E48p 9 ACC 1 Z,C,AC,0V
SBCM AJ[m] |ACC aDB,|< A 10«I£ E48p 9DB,|< 1M Z,C,AC,0V
DAA [m | Ut'©Emlk 9 ACC X AxH E D EJU48p 1 c

9DB, |<

F EeEnlk
AND AJ[m] [ACC aDB,|<. a Enlk E48p 9 ACC 1 z
OR Am] | ACC aDB,|<. @& Enlk E48p 9 ACC 1 z
XOR AJ[m] | ACC aDB,|<. Oé Ewnlk E48p 9 ACC 1 z
ANDM A,m] | ACC aDB,|<. a Emlk E48p 9DB,|< 1@ Z
ORM A][m] | ACC 4DB, |<. & Enlk E48p 9DB,|< 1@ z
XORM A,m] | ACC aDB,|<. Oé Evlk E48p 9DB,|< 1w z
AND Ax |ACCaYGD. aEmlk E48p 9 ACC 1 Z
OR AX ACC a0YGD. & EnlkE48p 9 ACC 1 z
XOR Ax |ACCa0YGD. Oé Enlk E4§p 9 ACC 1 Z
CPL [m | IDB,|<?j E48p 9DB,|< 1@® z
CPLA [m] | iDB,|<2j E48p 9 ACC 1 Z
Exer'Exe £
INCA [m] |EerDB,|< E4§p 9 ACC 1 ya
INC [m |E=erDB,|< E48p 9DB,|< 1w Z
DECA [m] |E=£DB,|< E48p 9 ACC 1 z
DEC [mM |Ex=£DB,|< E48p 9DB,|< 1w Z
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JA, 00 | AEa | 0,<6 | EjQ«!
i
RRA m | DB,|<C/iO! E4§p 9 ACC 1
RR [ml | DB,|<C/iO! E4§8p 9DB,|< 1™
RRCA [m] [ GE'UDB,|<C/iO! E48p 9 ACC 1 C
RRC [m] | GE'UDB,|<C/iO! E48p 9DB,|< 1w C
RLA [m] DB,|<% 0! E48p 9 ACC 1 ’
RL [m | DB,|<° 0! E4§p 9DB,|< 1™
RLCA [m] | GE!'UDB,|<% 0! E48p 9 ACC 1 C
RLC [m] GETUDB, <% O! E4§p 9DB,|< 1@ C
DB 6EO
MOV  A[m] | UDB,|<EQ7C ACC 1
MOV [mLA | UACCEDO7CDB,|< 1@
MOV  Ax UoY G DEO7&CC 1
IEn1k
CLR [m].i #UL8DB, | <X ! 1@
SET [mli |[5B!DB,|<X! 1@
E@/i
JMP  addr | "5ECCE®@ 2
Sz [m] | VpDB,|<LE EICCE>RO5U0, 1@
SZA [m] | DB,|<EOQ7C ACCEVpY+LE EICCEERO50, 1@
Sz [mli | VpDB,|<XL i!LE EIiCCE>RO50, 1@
SNZ [mli | VpDB,|<X1l ilaLE EICCE-RO50, 1@
SIZ [m] |EeerDB,|< EVp4sp LE EIiCCE>RO5U, 1®
SDz [m] |Eee£DB,|< EVp4§p LE EIiCCERO50, 1@
SIzA [m] |EeerDB,|< EU48p 9 ACCEVp4§p LE EICC 10
EERO50,
SDZA  [m] |E@£DB,|< EU48p 9 ACCEVp48p LE EiCC 1@
EERO50,
CALL addr | $/R cAx*i 2
RET ¢ $/R cE" 2 2
RETA X ¢$RcE'2 EJUOYGD 9 ACC 2
RETI ¢ oE"2 2
I><
TABRDC[m] |Aia'INLX ROM Ye EJEO7CDB,|<" TBLH 2
TABRDL [m] | Ai2OaNILX ROM Y+ EJEO7CDB,|<"  TBLH 20
JWO,
NOP ONUO | 1
CLR [m] #UL8DB, | < 1®
SET [m] |5B!DB,|< 1™
CLR WDT | #UL8,BKY%(«nE < 1 TO,PDF
CLR WDT1 | NX#UL8,BKYs(« n E < 1 TO“,PDR?Y
CLR  WDT2 | NX#UL8,BKYs(« n E < 1 TO PDRY
SWAP [m] | x6DB,|<XP-"+8V  E4§8p 9DB,|< 1@ ’
SWAPA [m] | x6 DB, |<,XP-"+8V E48p 9 ACC 1
HALT E9VO06a 1 TO,PDF

", O1AICCE@ U ,5a?CE V p"EW,X48 p(I#] CCE@ GLO2 p<6 EVp'uY¥6CCE@QEi%LOOp<6 A
2A1)0 812U - PCLXYULO?U2 pb<69;> A
3Aib CLRWDT1 & CLRWDT2 U 53?0 ETO " PDF U«!3AE T« ;>48pE E CLRWDT1 °
CLRWDT2 >E24A ;> a4 ETO > PDFU«!7>#UL8 EL8!18 & TO  PDFU«!+Ha- A
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U.n
ADC A,[m] Add data memory and carry to the accumulator
J\=¥:Yo) UUnXDB,|< A3 t<1ZE 10« XYt E48p, 3t< A
EclkE>/RO ACC ACC+H+[mJ+C
EjU«!

TO | PDF| OV z AC C
ADCM A,[m] Add the accumulator and carry to the accumulator
AE a0 U0nXDB,|< A3t<E !0« XYelt E48p, UnXDB,]|
<A
EclkE>/RO [m] ACC+[m]J+C
EjU«!

TO | PDF| OV z AC C
ADD A,[m] Add data memory to the accumulator
AE a0 UUnXDB,|<3t<Ysit E48p, 3t< A
EolkE>/RO ACC ACC+[m]
EijU«!

TO PDF | OV Z AC C
ADD A, X Add immediate data to the accumulator
J\=¥:Yo) U3 t<0YGD Yelit E48p, 3t< A
EalkE>/RO ACC ACC+x
E;U«!

TO PDF | OV YA AC C
ADDM A,[m] Add the accumulator to the data memory
J\=¥:Ye) U0nXDB,|<'3t<Ys,it E48p, UnXDB,|< A
EolkE>/RO [m] ACC+[m]
EjU«!

TO | PDF| OV z AC C
AND A,[m] Logical AND accumulator with data memory
AE a0 U3 t< XDB 'UnDB,|<Ys.FEea E48p, 3t< A
EolkE>/RO ACC ACC “AND” [m]
EjU«!

TO PDF | OV Z AC C
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AND A, X Logical AND immediate data to the accumulator
AE a0 U3 t< XDB'OYGDY«.FEea E48p, 3 t< A
EolkE>/RO ACC ACC “AND” x
EjU«!

TO | PDF| OV AC C
ANDM A, [m] Logical AND data memory with the accumulator
AE a0 UUnDB,|<Y+3t< XDB.FEea E48p, DB,|< A
EclkE>/RO [m] ACC “AND” [m]
EiU«!

TO PDF | OV AC C
CALL addr Subroutine call
J\=¥:Yo) "SEXAx*iUn X$/Rc EISE/IRcAuD< t 19%kROp?U;> XU,

J 9UU Ey- EQ9Un J¢, >/Rc A
EolkE>/RO Stack Program Counter+1
Program Counter addr

EijU«!

TO PDF | OV AC C
CLR [m] Clear data memory
J\=¥:Yo) U0OnDB,|<XYs#ULE A
EclkE>/RO [m] OOH
E;U«!

TO PDF | OV AC C
CLR [m].i  Clear bit of data memory
AEAO U0OnDB,|<X | 1Y#ULE A
EolkE>/RO [mli O
EijU«!

TO | PDF| OV AC C
CLR WDT Clear Watchdog Timer
AE a0 WDTAuUD<AVOU«! (PDF) ,RKY(«$viU«! (TOWULEA
EolkE>/RO WDT OOH

PDF&TO O

EijU«!

TO PDF | OV AC C

0 0 — — —
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CLR WDT1
AE a0
EalkE>/RO
EjU«!
CLR WDT2
AE a0
EalkE>/RO
EiU«!
CPL [m]
AE a0
EalkE>/RO
EiU«!
CPLA [m]
AE a0
EalkE>/RO
EijUc«!
DAA [m]
AE a
EalkE>/RO
EiU«!

Preclear Watchdog Timer

™NOG! LR WDT2 OCK S*i#ULSDT Au E < APDF* TO U« !3>#U 0A'/R

c™:> CLRWDT1E53"uY ;>

WDT  OO0H*

PDF & TO 0O*
TO | PDF| OV Z AC
o* 0* — — —

Preclear Watchdog Timer

CLRWDT2 EEPDF A TO ++-s(SOa- A

™NOG! LR WDT1 OCK S*i#ULSVDT AUE <APDF > TO U« !3>#U 0A'/R

c™:> CLRWDT2E5a"uY ;>

WDT  OOH*

PDF &TO 0O*
TO | PDF| OV Z AC
0* 0* — — —

Complement data memory

U0OnDB,|< XIEOQO!2F Ee

[m]  [m]

Complement data memory

ACC [m]

'b¢

TO | PDF| OV z AC

UUnDB,|< XIEQ!3F Ee 'b¢
3t<éDB”,<XYe+0O4~ A

TO | PDF| OV z AC

Decimal-Adjust accumulator for addition

U3 t< XYE@ 6
AC=1EFw BCDAxH > is t
ixt0is +04-

AVpP-TIX Gb

t “6”at ACLEJ”~ CB5B! x(fi
4- A4sp, DB,|<

Vp ACC.3~ACC.0>9¢é AC=1
Fw [m].3~[m].0
ai  [m].3~[m].0

Jé

Vp ACC.7~ACC.4+AC1>9é C=1

Fw [m].7~[m].4
ai  [m].7~[m].4

BCDA'E E@4&a E
“6" EJ e YFYE ' U«

CLRWDT1 EEPDF A TO ++-s(SOa- A

AOAvVp "7IX Ob “9” @
AC1=AC EG AC"

“9” 8 Cz1EFw BCDAxH ;> is

BCDAxH > is t
E3%VYE '0«!

(ACC.3~ACC.0 )+6EAC1=AC
(ACC.3~ACC.0 EAC1=0

(ACC.7~ACC.4 )+6+ ACEC=1
(ACC.7~ACC.4 )+ ACIEC=C

TO

PDF

oV

Z

AC

AClEC X +0
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DEC [m] Decrement data memory
AEAO U0nDB,|<XY<£ 1A
EalkE>/RO [m] [m]-1
EijU«!
TO | PDF| OV AC
DECA [m] Decrement data memory and place result in theragtator
J\=¥:Yo) U0ONDB,|<XY*£ 1E™M8p, 2 3t<JxOU0UNDB,|<XY*a
- A
EalkE>/RO ACC [m]-1
EijUc«!
TO PDF | OV AC
HALT Enter power down mode
J\=¥:Yo) 18U 4cel6/B ¢ ;> J G ]2i43 EJs ERAM ~~,<XY+x0s(SO EWDT AuD
<"NX UNe <>#J'0" EVOU «! (PDFpe5B! 1E WDT$viU«! (TO)>#U
0A
EalkE>/RO PC PC+1
PDF 1
TO O
EijUc«!
TO | PDF| OV AC
0 1 — —
INC [m] Increment data memory
J\=¥:Yo) U0ONnDB,|<XYt 1A
EalkE>/RO [m]  [m]+1
EiU«!
TO PDF | OV AC
INCA [m] Increment data memory and place result in the aatator
AE a0 U0OnDB,|<XY-et 1E48p, 23t<J+OUNnXDB,|<Y-+4
- A
EalkE>/RO ACC [m]+1
EijUc«!
TO | PDF| OV AC
JMP addr Directly jump
J\=¥:Ye) IRCAUD<,XY e+ 5E +>Un,X E/Rc+ , X 4»4A > A
EalkE>/RO PC addr
EiU«!
TO | PDF| OV AC
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MOV A, [m] Move data memory to the accumulator
AEAO UUnDB,|<XYe+a 31t< A
EolkE>/RO ACC [m]
EiU«!
TO PDF | OV Z AC C
MOV A, X Move immediate data to the accumulator
AEAO U8 I0YGDEQ93 t< A
EolkE>/RO ACC x
EiU«!
TO | PDF| OV Z AC C
MOV  [m],A  Move the accumulator data to memory
AEAO U3 t<,XYea UnXDB,|<Y A
EolkE>/RO [m] ACC
EjU«!
TO | PDF{ OV | Z | AC| C
NOP No operation
AEAO ONjO EyR9ONNc;> RO5U, A
EolkE>/RO PC PC+1
EiU«!
TO | PDF| OV z AC C
OR A, [m] Logical OR accumulator with data memory
AE ad U3 t< XDB UnXDB,|<YsFEeé E48p, 3t< A
EclkE>/RO ACC ACC“OR"[m]
EijUc«!
TO PDF | OV YA AC C
OR A, x Logical OR immediate data to the accumulator
AE a0 U3 t< XDB'OYGDFEeé  FE48p, 3t< A
EolkE>/RO ACC ACC“OR”x
EiU«!
TO | PDF| OV z AC C
ORM A,[m] Logical OR data memory with accumulator
AE a0 U,i0nDB,|< XD B'3t<FEeé E48p DB,|< A
EolkE>/RO [m] ACC “OR” [m]
EiU«!
TO PDF | OV Z AC C
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RET Return from subroutine
AEAO UUU~,< XIRcAuD< 64 E Opo<6U, A
EolkBE>/IRO PC Stack
EiU«!
TO | PDF[ OV | Z [ AC| C
RET A, x Return and place immediate data in the accumulator
AE a0 IRCE'2 EJUOYGDEO93 t< A
EolkE>/IRO PC Stack
ACC x
EiU«!
TO | PDF| OV Z AC C
RETI Return from interrupt
AE a0 UUU~, < XIRcAuD< 64aé «s6NEIE>A'5B EMI 1Gj, S6N AEMI
{ +S6N,X {! A
EnlkE>/RO PC Stack
EMI 1
EijU«!
TO | PDF| OV Z AC C
RL [m] Rotate data memory left
AE a0 U0OnDB,|<XYeo 11Ee1 741 0'lA
EolkE>/RO [m].0  [m].7, [m].(i+1) [m].i x (i=0~6)
E;U«!
TO PDF| OV YA AC C
RLA [m] Rotate data memory left and place result in theiactator
J\=¥:Yo) U0OnDB,|<XY% 11Ee1 711 0 'E48pED 3 t< E5aUn
DB,|<XY+ex04- A
EolkE>/RO ACC.0 [m].7, ACC.(i+1) [m].ix (i=0~6)
E;U«!
TO PDF| oV YA AC C
RLC [m] Rotate data memory left through carry
AE a0 U0OnDB,|< XY E2aE 1 U« 11E1 7!2.E1U«és XE!
O«i1 O0'A
EolkE>/RO [m].(+1) [m].i x (i=0~6)
[m.0 C
C [m].7
EijU«!
TO | PDF| OV Z AC C
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RLCA [m] Rotate left through carry and place result in theuanulator
AE a0 U0OnDB,|< XY E2aE 1 U« 11E1 7!2.E1U«és XE!
O«i1 01! /i14gpEO23t< E UnDB~,<XYe+O4a- A
EolkE>/RO ACC.(i+1) [m].ix  (i=0~6)
ACC.O0 C
C [m].7
EijU«!
TO PDF| OV Z AC C
RR [m] Rotate data memory right
AE a0 U0OnDB,|<XYe~)fCi 11e1 o1 7 1A
EolkE>/RO [Mm].7 [m].0, [m].i [m].(i+1)x (i=0~6)
EjU«!
TO PDF| OV Z AC C
RRA [m] Rotate right and place result in the accumulator
AE a0 U0OnDB,|<XYe~)fC 1'E1 o1 7 VEff148p, 3t
<E5a0nDB,|<XY+ex0 4~ A
EnlkE>/RO ACC.7 [m].0, ACC.i [m].(i+1) x (i=0~6)
EijU«!
TO PDF| OV Z AC C
RRC [m] Rotate data memory right through carry
AE a0 U0OnDB,|<XYE2aE ' U« Cf 11E1 O0!2.E1U«és XE!
O«i 1 71A
EnlkE>/RO [m].i [m].(i+1) x (i=0~6)
[m].7 C
C [m].0
EijU«!
TO | PDF| OV Z AC C
RRCA [m] Rotate right through carry and place result ingbeumulator
AEAO U0OnDB,|<XYE2aE ' U« C/l 11E1 O0!2.E!1U«eés XE!
O«i 1 71 /i148pEO23t< E UnDB~,<XYe+O4a- A
EnlkE>/RO ACC.i [m].(i+1) x (i=0~6)
ACC.7 C
C [m].0
EijU«!
TO PDF| OV YA AC C
SBCA,[m] Subtract data memory and carry from the accumulator
AEAO U3 t<£+UNnDB,|< XY ZE 1U«Xj E48p, 3t< A
EolkE>/RO ACC ACC+[m]+C
EiU«!
TO | PDF| OV Z AC C
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SBCM A,[m]  Subtract data memory and carry from the accumulator
AE A0 U3 t<£+0NnDB,|<XYe1ZE 10 «Xj E48p, DB,|< A
ExlkE>/RO [m] ACC+[m]+C
EiU«!
TO | PDF| OV z AC C
SDZ [m] Skip if decrement data memory is 0
AEAO UUOnXDB,|<XY*£ 1Eg+ G OE8t 0IiCCE>RO5U, EGVp
48p OE x0A10, ;> 6KE 2k XRO50, EJ!9OpPON<6*iita
kK7BXU0, (gpU0,<6 )YAui;>RO50, (OpU,<6 A
EalkE>/RO Vp[m]-1=0ECCE>RO5U0,;> aBRO5 A
EjU«!
TO PDF | OV Z AC C
SDZA [m] Decrement data memory and place result in ACC jsKip
J\=¥:Yo) U0nDB,|<XY £ 1E@e U OEVp O0iCCE>-RO50, EI84§p
P>e, 31t< E UnDB,|<XYe*an E+ b2kROp U, Ef?U"
'90pONU <6 E 48U, gp<6,XU0, Aai;>R0O50, (Op0U
.<0 A
EalkE>/RO Vp[m]-1=0ECCE>RO50,;> A
ACC (Im]-1)
EijU«!
TO PDF | OV Z AC C
SET [m] Set data memory
J\=¥:Yo) UU0nDB,|<X£O!5B 1A
EclkE>/RO [m]  FFH
E;U«!
TO PDF | OV YA AC C
SET [m].i Set bit of data memory
AEAO U0nDB,|<X1 i 5B 1A
EolkE>/RO [mli 1
EjU«!
TO | PDF| OV z AC C
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EalkE>/RO
EiUc«!

EolkE>/RO
EiUc«!

SNZ[m]. |
AE &0

EolkE>/RO
EijUc!

SUBA, [m]
AE a0
EolkBE>/IRO
EiU«!

SUBA, x
AE a0
EolkBE>/IRO
EiU«!

Skip if increment data memory is O

UO0OnXDB,|<,X Yet 1Ege 0 OEst
kBROpU Ef?2U" '190pONU <6
>R050, (OpU,<06 YA

Vp (m+1=0)ECCE>RO> U, x[m] [m]+1

0iCCE>RO50, E+ b2
E u8U0, op<o6,XU, Aai;

TO | PDF| OV Z AC C

Increment data memory and place result in ACC glip

UUNnDB,|<XY-t 1Ege+ G OEVp O0iCCE-RO5U, E!848p
P>, 31t< E UnDB,|<XYe*a- E+ bakBOp U, Ef2U"
19OpoNU ., <6 E u80, 2p<6X0, Aai>RO50, (6pU
<6 A

Vp[m]+1=0ECCE>RO> U, xACC ([m]+1)

TO | PDF| OV Z AC C

Skip if bit | of the data memory is not O
g+UnXDB,|<X1 i lE8t4a OEilRcAuD<at
E+ b2akROpU, EU"!19O0pONU <6
JAai>Rr0O50, (OpU0, <6 A
Vp [m]i OECCE>RO> U, A

1ECCE>RO> U
E u8U, ap<6,XU

TO | PDF| OV Z AC C

Subtract data memory from the accumulator
U3 t<,XYe£+¢UnNnXDB,|<,XDB
ACC ACC+[m]+1

E~8p, 3 t< A

TO | PDF| OV Z AC C

Subtract immediate data from the accumulator
U3 t<,XY«£0YGD E48p, 3t< A
ACC ACC+x+1

TO | PDF| OV Z AC C
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SUBM A, [m] Subtract data memory from the accumulator
AE a0 U3 t<XY+£.UnDB,|<XDB E48p, UnXDB,|< A
ExlkE>/RO [m] ACC+[m]+1
EiU«!
TO | PDF| OV z AC C
SWAP  [m] Swap nibbles within the data memory
AEAO U0nDB,|<X" 41°P-~ 41fix6 A
EolkE>/RO [M].7~[m].4« [m].3~[m].0
EjU«!
TO | PDF| OV z AC C
SWAPA [m] Swap data memory and place result in the accumulato
J\=¥:Yo) U0nDB,|<X" 41°P- 4 1fix6 EaU48p, 3t<eUnDB"~
,<,XDB+x0Oa- A
EalkE>/RO ACC.3~ACC.0 [m].7~[m].4
ACC.7~-ACC.4 [m].3~[m].0
EijU«!
TO | PDF| OV z AC C
SZ [m] Skip if data memory is 0
AE a0 g+UnDB,|<XYe U OE8 0IiCCE>RO5U, E+ b2kROpU
CET?U" '90pONU <6 E u80, gp<6,X0, Aui;>Rr0O50
. (OpU,<6 A
EalkE>/RO Vp [m]=0,CCE5RO50, A
E;U«!
TO | PDF | OV YA AC C
SZA[m] Move data memory to ACC,skip if O
AE a0 U0nNDB,|<XYe*a 3t< AJg«0UnDB,|<XYe* ( OES8t
0iCCE>RO5U, E+ b2kROpU, EU"!'90pONU, <6 E 18
U, sap<6,XU, Aui>R0O50, (OpU <6 )A
EalkE>/RO Vp[m =0ECCE>RO50, A
EjU«!
TO | PDF | OV z AC C
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SZ [m].i Skip if bit | of the data memory is 0
AE a0 g+0UnDB,|<X1 ila OE8t 0iCCE>RO50, E+ b2kROp
O,E?U" '90pONU , <6 E u8U, ap<6,XU, Aai>RO5
U, (0pU0,<6 YA
EalkE>/RO Vp[mlLi=0ECCE>RO50, A
EjU«!
TO PDF | OV Z AC C
TABRDC [m] Move the ROM code(current page) to TBLH and datanorgy
J\=¥:Yo) Us< U TBLP UXRc-O"+8v  A'INI AM7CUnXDB,|<éUP-+
8V/ITC TBLH A
EalkE>/RO m /RBc-O A"+8v A
TBLH /BRc--O AP-+8VA
EiU«!
TO | PDF | OV Z AC C
TABRDL [m] Move the ROM code(last page) to TBLH and data mgmor
AEAO U>< U\ TBLP UXRc-O"+8v AOaONI Ai7cUnXDB,|<eéUP-
+8V/I7C TBLH A
EalkE>/RO [m]  /Rc-O A"+8v A
TBLH /Rc--O AP-+8VA
EijU«!
TO PDF | OV Z AC C
XOR A, [m] Logical XOR accumulator with data memory
J\=¥:Yo) U3 t<,XDB UnXDB,|<Y+sFEeOé& E48p, 3t< A
EolkE>/RO ACC ACC “XOR” [m]
E;U«!
TO PDF| oV YA AC C
XORM A, [m] Logical XOR data memory with accumulator
AE a0 U3 t<XDB UnXDB,|<YsFEeOé& E48p DB,|< A
EnlkE>/RO [m] ACC “XOR” [m]
EjU«!
TO | PDF| OV Z AC C
XOR A, X Logical XOR immediate data to the accumulator
AE a0 U3 t<XDBAaOYGDFEeOé& E4§p, 3t< A0 U«!l«E] A
EnlkE>/RO ACC ACC “XOR” x
EiU«!
TO PDF| OV Z AC C
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