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NO >A'n EJed U>< X"48V U>< 0l\",< TBLP AE-p~,<n >< EW"X
8! A

UA'n >< 0l\a E>< DBA!S*i TABRDC[m] € TABRDL[m] U,¢' !X /Bc
U,X,|<Nlé,|< 0alNI 9><Aia A'E-00, > E E/Rc,|< > DB"+8V EU

>ed0EOQ S*u5U UnXDB,|< [m ERc,|< >< DB,X P-+8VE i>6EQ  TBLH (MI"~,
<E5aP- +8V p S*iU,X!Al2 4.Bn A

RO >< | /DB#IR O

b O

High @ Program
&] I:">Mem ry
__TBLP ||

[ TBLH ]| | Specified by [m ]
Table Contentsl Hideh B g netents Low B yte

I><

1><8x

1R38x AE & HT48F50E >< UJ\'>< DBV)>n °; > AE-p _ $ S*i,X>< D B*i
ORGpU,|,u,|<XxOalNI Eu'8 ORGpU, X OFOOHE G 4K /Rc,|< O aONI
.| <,XCKY Esa>< UNXAY i O6HEE-A +A« ¢ DB>< Al2X1 O0eDB!b/Rc,
| < OFOBHEG O aONICKY 4aXx1 Ap A K'Y dX E V TABRDC[m] U >
S*u Ei>< UNU&'INI AUE-p_$ E>< DB,XP-+8V1 bLE E5a4' TABRDL[m] U,
>e:> 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 tblp,a o the last page or present page

tabrdl tempreg1l transfers value in table referenc ed by table pointer
to tempregl
data at prog. memory address OFO6H transferred to
tempregl and TBLH

dec tblp reduce value of table pointer by one

tabrdl tempreg?2 transfers value in table referenc ed by table pointer
fo tempreg2
data at prog. memory address OFO5H transferred to
tempreg2 and TBLH
in this example the data 21AH is transferred to
tempregl and data 20FH? to register tempreg?2

org OFO0h sets initial address of HT48F50E last page

dc  00Ah, 00Bh, 00Ch, 00Dh, 00Eh, 00Fh, 01Ah, 01Bh

Rev.1.41 10 2009-01-09



HDLTEK# HT48F50E

~ TBLH ~,< %AI~, < E 46NGj,|, E8!/Rc’ +au/RcFNS*i>< AlaU, E
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Ya>< iGXU0, EFNLO?UspU <6+ 4j0 A
0 ><
: bll | b10| b9 | b8| b7 | b6 | b5 | b4 | b3 | b2 | bl | b0

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 | @O

><

"/, CPC11~PC& ' IR cAuD <!
@7~@®>< UM\ TBLP !

0u4“4é/3
FLASH /Bc,|<mo*i "AAusU“y 1aO8f(E>/Rc,XE, A AHOLTEK )(
oo U4“4e/R,X«a A AUE™> E>48/R & pAEE>48/R X )( 8f(E2a+ CASOCK & E O aL %o
E>/RcXE, RcX& m  Ei'LOL88&5UG],!98f(X™ %R < x0/Rc O, A
éGTé/A AEé Connector
PAO | > DBEg9 /Egl Powdd Voo
PA4 > EJsEg 9 ¢ royid vss
— p D a{a} PAO
RES a! C lo ¢ K} P A4
VDD +$d -
R e s|e[T} R E S
VSS
4“48/Ry -
8f( YFYIRc,|<® EEPROM , |<FNAEIE> 54“Xy-U4'E>48R AJ PAO*ibDB

> REQébo6 APA4*ib > EJs AgS5*iboo+$d E°éO5*uba!  A8f( U4“&» mXA%4S S
*UAE ACY 118 [ 7,X £EEA8X E E U+ ¢K¥,X -5x[) mo A
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HDLTEK# HT48F50E

DB,|<
DB,|< YeA-X 8 |YF% RAM ,|< E*i9|, EDB EeU oFuN Al OF%N
(M*s6N~,< EE-07,<YInX e&a) ,X7Bj0s3 01G AdiMirseN ™, <FN A
uRc{ BEyAia>m9 E Yo>ettxx5aalti O A1 F%NDB,|< .08*iEé
S*i EFNAU/Rc{ RE>AI2 m9 A
48 X
DB,|<U gp + EGBANKO ° BANKLE<F¥%8 !'z ADB,|<0F%U!Db BANKO
+ EU opFuNEGGHIEMuDB, | < A Y) XDB,|<XCKY FN OOHE Yy
FN  OFFHA ?¢X~,< EV ACC  PCL1 E<FNKY,laXDB,|< A
HT48F50E
OO0H .
Special Hurpose
Data M emory
1FH
20H
50H
6 0H
General Purpose
Data M emory
(160 By|tes)
FFH
|:|: Unused, read as "00"
BANKO DB, | <48 X
DB,|< BANK1I +™UyOpMI*s6N~ ,< EECRE*i9{ EEPROMEIAfE <F¥%K Y,
a 40HA
40HEECR
BANK1 DB,|<4§ X
"1, OL8FY UMM IE OF%. U DB, | AEIE> SET[m]i ° CLR[m]i Eyl ADB,|<3AEE> U

MPO * MP1KEyi A

EMiDB,|<

Y) /IBcLO?UODPAT  /mX,| EA} EDBA>e|, aS*i AAL RAM 3 Ei
DB,|< AE-pDB,| AA}S*i5UE>Ai2 m9X 0 AS*i SET[m]li > CLR[mLi U
JAipyX!5Bléealxio Ee«“*(i UDB, |<YE> !0 A
(MMDB,|<

E-p 3XDB,|<!Db BANKO E*i9, (MI"~, < EE-0~,<a)( X17.Bj030,l
GEOIDX",<AE>AI2"m9 E¥%Y Oo > +x5a %6NATaX  E,I G438V, X Y4{AE -5x Y G
MIrseN ™, <X FYUA?U"Y A X ET)AI20 i,|< pn X E>Ai2Uk OOH

X A<Q'(MM"DB~,<!b BANKO EE- AtU BANK UJASB BANK1E> DBAI2 A
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HOLTEK

HT48F50E

(M~ s6N ~, <

HTA48F50E

00 IA RO
ZB+)( as jO EDB,|<A5BZO0YF¥%"™, < AE- 01 VPO
07,<B+YF%us6N EI'Vn E< A « ERKYi(« éFYs6NEVI/IOD o3 M P 1
. N . . 04 B P
B{1,X7B;0 AuUDB,|< EE-0”,<! 00HO CKY A os AC
i(M"s6N~, < EMiDB,|<,XCKY KE EYOopn XDB e £
< E>ex+*09.p9= E8!¢E-0 Al2DBUE"2 00H A O
OAH STAT
. . . 0B H IN T C
KEyi ~,< i IARO EIAR1 oc fi
0D H TM R
L R N . . OEH TMRO
KEyl =, < IARO * 1AR1 !'bDB,| EJuYrL X@E=)U OFH _TMRIH
AKE yT X +"© SAE S*IKE yT UN.DB0 Eta.n rL, TR
< XEy,|<l «© AUKEYT =, < IARO * 1AR1 B,XT) 13 oA
|0 EUIKEYT O\  MPOé MP1L UnX,|< {*1hXAl Im 1% e
i0 AIARO ° MPOG!US*iUi BANKO +DBE> ,2 E5alARL " Lo £ C
MP1G!US*iAti BANKO ® BANK1 +DBE> ,2 AEyAiaKEy Lo FD
I ~,<UE"2 OOH ,X48 p E53,Eym9!8~,<ia.1)j0 A 1AM
1B H
KEyT O\ i MPOEMP1 -
1EH P G
[bAR2I & Y )( E2i43c0gpKEyYT U\ EGMPO ™ MP1A [ R _FS
+ bE-oU0\UDB,|< 6NB5BEI,X~,<08>m9 {0 E18o SEF
0ZOpl "DBENCp,XY «© A'IKEyT ", <E>1)i0 6.0
EE) U&XrL +KEyT 0 OnX A' MPO" FFH (160 By
IAROGIUS*u Ui BANKO +DBE> ,2 E5aMP1° IAR1G!US*iA B-

1i{ BANKO ° BANKL1L +DBE> ,@ A

1R _$AEAV)HULBOPKY 4RAM X + EWAAE_ n &

data .section “data’

adresl adresdA

General Rurpose
D ata M emory
te s)

Unused, read as

(M"DB, | <48 X

adres1 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:
0PM6,X _$ YO& k'ia EGJ'uY.Bn RAM A
Rev.1.41 13 2009-01-09
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HDLTEK# HT48F50E

] 0N -BP

DB,|<U gp + E G BANKO ° BANK1AL8Z EECR™,<é& EJ3MI"~ < EMFi~
,<FN!'b BANKOA + BANK1 ™Y OpEEPROM{ ~, < EGEECRAA*S*i,| U BP
9EY % IhXDB,|< + Avpi BANKOE> DB,2 E™NO A5B,| U\ BP,X 00H x
Vpi BANKLIE> DB,2 E™NO A5B,| U\ BPX O1HA

b7 b 0

Notused, mustbe resetto "0"

UMPO " IAROG!IUS*u E'LOABB,| U\ BP,X EGAI BANKOE>DB,2 A", <
EECR!b BANK1l 40H E YFLEEPROMD B,Xm9 aAiTAEIE> EECRE> j0 EUMP1°
IARIG!US*i E,| U\ BP,X A5B 0lH GAI EECRE>KEy,2 A

a'a EEMUDB,|<TAYe BANKOE & HALT 64aRX WDT$via! Ea&it -E
*IDB,|<X,| + AAE"Y, BE(MI"s6N DB, |<&«,| ,XEj E3 AE EA&AZ
BANKO ABANK1 FN6N i(M*s6N~,<E>AIimi0 AEyl %1l BANKO YDB™,<E> |,
ag53 LOASB,| UM BPX A
3t< i ACC

i) 9AE E3 t< ,1'Gj?UXeéa ALU "aXEelkY3UG2I E Y ALU k XEo
1k4§ pFNTVE|, 0 ACC3 t< A8MuY3 t< EALU ™NOU£BE> Vt'© A£'© /i1 XEnlk
EEU48pm9 DB, |< EE- 1E6&/Rc4ém EKEXBO™ A°éDBOEO3 (1#] 3 t<
X E|,s6N E_ViSts5Un X~,<°0Op~,< KEGEODBE E+ bg~, < KE 46N
LEy6EODB E 18 MNOEIE>3 t<96EODB A
IRCAUD<"+8V "™, < i PCL

ZooNgéXBc{ s6N E/Rc AuD<EW"+8VA5SBiiDB, | <X(MI"s6N 3Y ElRc,
A8~ ,<E> 0 E\e¢X,EYCCE@ JWIRcC AEy4- PCL~,<C UDTE/Rc,EyCC
E@ IBc,|<,Xa0 E'5a+ b™,<%Y 8 LXKSz E'18% AE U NI X/Rc,|<8xEY
E> CCE@5a' S*UE-/iErlkE E?U"%ai1'90pONU <6 A

>< ~,< i TBLP ETBLH

E-gpMI*s6N ™, <1|,0/Bc,|< X>< E> {0 ATBLP >< UJ\ EU&< DB
X AWX ™NOGT)>< Ala0 > It1A'n E+ bw,X A>V INC & DEC XU,
- EE- ©80Z0/j1T)X*"©i>< DBE>AI? A>< AIaDBU ;> a E>< DBP-+8V
JJu TBLH Aw:aX E>< DB"+8Vi>6EQ S*i5U U n,X A
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HDLTEK# HT48F50E

RBKYi(«nE~,< —WDTS

) X RKYa(«(M O a07% | 4! s6N E4-\)( Op+xtKeNXL &!7.B,X/R cCCE@ A
RKY(«nE<$vIET{*04! A ZaoA-XRKYi(«nE<a! EKE E,RKY4(« n E <, X EJs$d A>e
NX UN& UNe + WDTS ", <9A'n Al WDTS ~,<C E A1A'nEO ' XNX UNe ,X,BKY(« n
E<EJs$d A"v48X EWDTS " 3!1S*i9 A'n¢ 1 128 KEXUNe2iD A

86~,< i STATUS

8 X", <UYLEU «! 2 AET! U«! (C)AEY}E ! U«! (AC)A$viU«! (OV)AVOU«
| (PDF) ,RKYa(«$vTU«! (TOYE*i9A,)(SODB { EalkNNc A
b7 b 0

[—]—=1]70o PlopFl o} [z |saacus Register

A uxiliary carry flag
Zero flag
O verflow flag

System M anagement Flags
Power down flag

W atchdog time-out flag
Notimplemented, read as "0"

(8§6-°,<
L8ZTO PDFU«!é ESO~,< XIEIJWOF%N~, <O At>e - E I)DBm
9 (SO, <UAaT - TO é PDFU«! Acg E;>aaxU,a E&SO~,<YGXEalkA
6NTk aax4sp ATO U«!%i«2i43 b+ ARKYa(«$vi A& ;> CLRWDT & HALT U
Ei APDFU«!¥%iT«;> HALT @ CLRWDT U, é2i43 b+ Ej A

ZAOVAAC ° C U«!El j6OE¥Enlk,X(SO O

"t"OEn1k,X48 p {*6E | E @ £"OEn1k,X48p'uY{*6 0!E Ei C >5B! EGi C >#U
LEEAEC 31>0E ! /0! XN10, Ej A
"™ +8V t"OEn1k,X48 p {*6E ! E éP- +8V £'OEn1k,X48 p'uY {*6 6! E EAC >+5B

IEGT AC >#ULEA
1k 8F EeEnlk4§p LEE EZ>5B! EGi Z>#ULEA

'Exlk4§ pP- o | XE (SO O é48p 1 EEOQOV>5B! EGi OV >#ULEA
2i43p+ & ;> CLRWDT U ,#ULE PDFE5a;> HALT U, ii5B! PDFA
242 p+ & ;> CLRWDT & HALT U,#ULE TOE5a' WDT$viiisB! TOA

°8'E 90D +/Rcé;> $/RcAx*i E E(SO~,<417%|_9 UU =, AV O,

< XYeM2 Gi?Uu e $/BcA6N —~(SO~, <,XAx EiLOAL" X «.17.B,X], A
o 7, < ,17&

8 IX INTC { ~,<*u9{ &FY YFY% «X|0 AEIE> S* i U§X 100, 9A' nE-"~,
<XIX  E@FY  YFY ¢XS6N'L86Ns B6NAUy>{ A~ < ol (EMNH{ Y
* X S6N /L86RE*I 9A'n Y «SB6N !X O &G A'Op +/Rc>ihE E 7% |# JW
«E EMI ' U>#ULE E5a;> RETI U ii5B! EMI A

"4 080! cadu/Rc 2UajhJW,X «Rc EALUE 9A! «4u/Rca Eu/Rc *u |, X&aU
EMI 5B 1A
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HDLTEK# HT48F50E

nE/AuD<",<

HT48F50EYFAS4ZOp 8 LXnE /AuD< Op 16 'nE /AUuD<E~,< TMROETMRI1H °
TMRIL*i9, 8! 16!X nED AihX{ 7, < TMROC ° TMR1CE*U bA'5B gp nE/Au
D<IGuC A

Eg9 EgiOA -~ { -, <

M sN ™, < EEg9/Eg1~, < WA]IhX{ ~, <CK- \Gj?U,X 0*ii A Y XEg9 /
EgioA -FNY,ITh X", < E &> U/ PAAPBAPC1 AVDB,|<48§X0O / EE- oEg 9 /Eg
1",<6@ DB,|<,X(Mn Exii 1t 6EOOA - b,XEg9 /EgIDB AI£pEg9 /EgI0A-Y Op,l
ihX{ "~ < EUy PACAPBC ° PCC1E3a 6@ DB,|<X(Mn AE-o{ ~
,<AnéeiX(SO Eltn¥%o EgY- E%o Egi- A?2UANnOpé6i Eg9 E{ ~,<ih
X! ™NOA naP-E81é61A'n Egl  Ei{ ~,<ihX!™NOA" " AIRcAYé&o6KE Eii¢Eg
9/EgIOA - Al2ém9DB ! E™NO A'n{ ~,<,X!1.Bné6i Eg9éEgI AS*i SET
[mLi >~ CLR [mLi U ,ALEyA'nE-0~,<,Xa0! AE-/j iIR c A'EIE> -Eg9 /Eg 10A
{ ~,< aQI53,Ey -A0A -Eg9 /EgT-(SO,Xx6N o0 1821&)( M2 Y*i,X(M{ A

EEPROM { 7, < -EECR

+b YF.iEEPROMDB™,< ‘J3DB~ ,<X0@+44a EIi EEPROMYDB,2;0U
EiE> EECR”,<E> EEECR~,<!bDB",< BANK1 + Eij0 EECR~™,<!™NOU BP
ASB 1Ee%6N S*i MP1KEyYi A

EEPROM DB 7, <

1821 Y) XOpMa Y1 EEPROMDB,|< A“Electrically Erasable Programmable Read
Only Memory” + A0 A48IR %A, [<  E+ bJIM2 0¥ X,[48X EGSu+$d]+ X™%RB,|<
YXDB{ +,°Q  AEEUE-0,|<0UJ EIAAWBU9 AErtZAET, Xh* T  EEEPROM X
|s6RN Skig2ie) Amgo,|{-4eE A58 A< (MnDB A2i43GI5B-—DéJa{s
nuci1 A

EEPROM DB ",< 48X

YFZLEEPROM DB~ , < «G£ h 'E+b 06@-<4da /Rc,|< DB,|<aa E %6N
S*UKEyl & ™NO EiE> EECR”,<E> j0 A

EEPROM DB”,<,X,2

YFYEEPROMDB ™, <X j 0+ 750.rn, E{ EEPROMDB",<X READAWRITEA
ERASEAEWEN1 A YFYEEPROM Y4 EEPROM4§ X, E4 pé6ru96EgU, E 'DB
HC EG8f((EY CSE > EJs SKEDBEg9 DI "DBEgl DOAEIE>KEyl BANK1 + EECR
~,< E{ EEPROMXCSASKEDI > DO uE E!ECEX+a{*6 EEPROMXi0Ec EEBGaF

Aim EEPROM,X,A X A
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FKJETEKZ?:’

HT48F50E
1 oG E EEPROM s6N
0~3 i b*ii EAI 2
4 CS | EEPROMDB",<EY %!
5 SK >EJs! O*9UDBmM9éAIT EEPROM
6 o | DBEg9! O*u9u 0, "DBUCm9y
FYEEPROM
. 56 DBEgT! Ou 9U YF%I?EPROM D BAIT
"uYDBAITEI8!U P-L O

EECR ~,< i { "=\

P-L O ADI4“P X > DBl
¥EG 4a E™NOP@ bPCB5B" Ab+ 4!a

> READ U, EDB¢YF%EEPROMDB™, <Al 2
SK b "m9YFY

EEPROMDB", <
EiO0OYFY% EEPROMDB",<™NOG;j,E>fiYée A

ESKpbP ™E DODBY

Eui DO

A'0, E "DBuC

b 7

[pd g1 [sk]—=<|s—=]—]—]eecr
Notimplemented, read as "0"
EEPROM Data Memory Select
EEPROM Serial Clock Input
EEPROM SerialData Input
EEPROM Serial Data Output

EECR { <
~,< EECR,X0%6NEIE> MP1" IAR1KEyI «aE> E+ b!'b BANK1 + 40H E
i~,< EECR;jO!™"NOU MP1ASB 40H eéU,| Ol BPASB 1A

EEPROM DB~,<U0 ,A'5B

{ YF¥2 EEPROM,X YiOU, EY 7 5EI"VAI AmE/UI6 S6N1 A' CS é6i5B IP-+ G
eUCKY! 1 ¥ila EJIGXU,EIE> DI é6im9YF% EEPROMDB™,< Aib READE
WRITE * ERASEU,Y@!j0-Oih E'am9 9! ucC E P-lOLX a¥l A

ib EWENAEWDSEERAL ° WRALE-450, ECKY! 1 ¥1a E20y- ¥1g!1Xj0
-0 00 EEam9 9! uC E pCP-g!n A-5xRBM6>< E pCJ-! ia E
AASB 0 é 1A

0, £EA CKY! | 0,-0 DB

READ | Read Out Data Byte(s) 1 10 X,A7~A0 D7~D0
ERASE | Erase Single Data Byte 1 11 X,A7~A0 a

WRITE | Write Single Data Byte 1 01 X,A7~A0 D7~DD
EWEN | Erase/Write Enable 1 00 TIXXXXX XX 1]

EWDS | Erase/Write Disable 1 00 OOXXXXX XX U

ERAL | Erase All 1 00 LOXXXXX XX i

WRAL | Write All 1 00 0LXXXXX XX | D7~DO

0 ,A'5B,,70W
17 2009-01-09
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HDLTEK# HT48F50E

' WRITE & ERASE U,¥1a E YF%EEPROM™,<m<6UDB m98f( E YFY¥am D B 6KE
EEPROM "©y U, EE7CYF“m<0483Ab+ ala EIYF% EEPROMDB™,<ij0 !™NO
E>fYé ELB+{07.BE> A

!‘tcs:'_; I‘ »
cs : y fcps
¢ tSKH P tskL P < "
tc s H
S K
tD |
lele o 11 »
D V alid D el
[€tr D [€tP DY
D O 1 - y,

EEPROM DBEg9 EglEc

READ

READ U *ib ¢ YFYs EEPROMAI20pésUTpDB AY¥EOREAD U,! ™MNOU CS5B IP-+
GE20y- CKY! 1 g!i0-0 10 E YDB+ DI ¥EOAg!U,j0-O° pCP-!
KET!'9 1pFEe! ALca upCtWP-lilXsa¥l E uC A0 ¥la EDBuC!WP-!i
1640 SK b ™+ DOAI2 A8!DB !YOpFEe 0 uE AOp+8VDB>eAi2 & E
EEPROMY i7%|rt E AE R O pE24A X DB>Al2 E534LO0?UEg9RODB,X  A%?UCS
+O P-+ G EDBUE2AX>Al2 EgDBKE34aiaYFEe 0 !9 E 1~)f3tE CS¢
P-+ G- "+ G AREADU,;>'a DO P-L O E%4aX READ U,4« EWEN' EWDSE
iE°AZ EWEN 85UEWDS Q> a0 EREAD Q FNA1Y ;> A

bo I SRS 8 CH.CH. 800D 6 /AN
*

The address is autom aticanly. increm ented atthis po

READ Ec

WRITE

WRITE U *ib& YFY4 EEPROMmM9OpDB A¥EOWRITE U, ! ™MNOU CS5B!P-+ G E20y
- CKY! 1 °9!i0-0 01 E YDB+ DI ¥EOAB!U ;j0-O° puCP-! KET!
91pFEe! Alca pCIP-!ULX6&a¥]1 E uC A0 ¥ia EDBuC'P-!ul!da
¥ A* WRITEU, A "DBEOTA EEEPROMiU CSRL™E 9YF“m<6 A+ bYFYam<
6UA °L8am9XE/R E’18im9DB!4LO?U ;> °L8Q, AYFYam < 6 EJs+ EEPROM EJs
¥6<no EJALO?USK PE AYFYamDBOKEEEPROM "©y U, E,E7C YFY%m <648 3A
EEPROM ;> YFam<06 OKEE AEIE>A5B CS P-+ G E~)f "# DO (SO tnYFVam<d 048
3EDO !'+0"+ G AEAYFm<G4jUE> x' DOG64& P-+ G EYF“m<06483A;> WRITE
U,!™NO ¥1 EWEN U, E!S6NYF/%EEPROMX°m A
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HDLTEK# HT48F50E

cs/ % » _
s K LU UT
o i/ 1\ o/ T OOCK ORI \e o

Verif§fStandby

Start bit »| |ets v
1

G G B u
D O E -PyReady

[——tp R—P

WRITE Ec

EWEN/EWDS

EWEN/EWDSU ,AtSeNé/u6°m|0Y ;> A¥EOEWEN & EWDS U ;! ™MNO U CS5B!
P-+ GE20y- CKY! 1 @!i0-0 00 A;> EWEN U, U4»4A¥EO 11 E;> EWDS
U,U4»4A¥EO 00 EQaAU 711aDB¥11483U BJ/R A'YFY, EEPROM™, <@ b/U!6°
m(S O EEEEPROM, |<YDB "©> m EE- EEPROMYDB@bm+x(SO A;> WRITEA
ERASEAWRAL @ ERAL U, ! E™NO ;> EWEN Q, S6N°m E°mS6N,E 8f( ]+ &

EWDS U >¢;> A

CSJ * * \ Standby
S K »

DI 1\o0 o
Start b it

X --7-bitdon'tcare

EWEN/EWDS E ¢

ERAL

U°mS6N6aR EERAL Q ,AtU Y 256h8,|<) °L8 FEe 1 (SO A¥EOERAL
U,!™NOU CS5B!P-+ G E20y- CKY! 1 @!i0-0 00 E4»4A¥EO 10 EQaAU 7
1TaDB¥11483U BER AERAL Q EOTa EEEPROMiU CSRLI"™ ;> YF%°L8|0 AY

FY%°L8|0EJs+ EEPROMEJs¥*6<no EJALO?USK pE AYFY°L8 DB 6KE EEPROM 'Oy
O, E,E7CYFY%°L8<06483 AEEPROM ;> YFY2m <06 6KE EAEIE>A5B CS P-+ G E~)f "#
DO (SOftnYFYam<6 0483 EDO !'+0O"+ GAEAYFYm<6jUE> x' DO 64 P-+

GEYF“zm<0483A;> ERALU, ! E™NO ;> EWENQ,S6N°m A
fc bs
c SJ > * ) 77. VerifyStandby

- 7-bitdon'tcdre

1 ” N > |ets v

T ¢ B u ¥ y
D O L .15. Ready
—tp %—Pl

ERAL Ec
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HDLTEK# HT48F50E

WRAL
U°mS6NG6aAR EWRAL U, AtUDBmMY9YFY% EEPROM™,< Y) A¥EOWRAL U,

I MNO UCS5B IP-+ G E20y- CKY! 1 "g!j0-0 00 E4»4A¥ED 01 EOaU 711

aDB¥114830 BB AWRAL Q EOTa EDBUCWP-!i!6a¥] EEEPROMiU CSR

L™E 9YFYm<6 AYFYam<6EJs+ EEPROMEJs¥6<no EJALO?USK wE AYFmDB 6
KEEEPROM "©y U, E,E7C YFYm <0648 3AEEPROM ;> YFYam < 6 6KE E AEIE>A'5B CS P-
+GE~)f"# DO!(SOfnYFY“am<6 0483 EDO !+O"+ GAEAYFAm<O6jUE>  x'

DO 64 P-+ G EYFam<0483A;> WRALU, ! E™NO ;> EWENQ,S6N°m A ;>
WRAL U, EYFam<6UA °L.8am9XE/R E’18um9DB!4aLO?U ;> °L8Q A
N N tCD‘S
cs / N N Y\ [ Verif§Standby
s K (Epigipiyin
D I 1\ 0 0 0 : (D X :)(D_\Q
Start bit XX --7-bitdon'tcdre
1 ) B > |ets v
DO " “ f.BU.'yReady
<—tP;a—>|
WRAL Ec
ERASE
U°mS6N64aR EERASEU *i9°8Un ,XDB EUn ,XDBUASGB 1 A¥EOD
ERASE U ! MNO U CS5B !P-+ G E20ly- CKY! 1 g!i0-0 11 E YDB+ DI ¥
EOAg!U_ j0-O° ucCP-! KET!9 1 pFEe! AlLca pCWP-!U!I,X8a¥] E
ERASEU ., Un ¥la EEEPROM1U CS BL!I" ;> YFY°L8]|0 EUUn ,XDBASB

< 1AYFY%°L8|0EJs+ EEPROMEJs¥6<wno EJaLO?USK pE AEEPROMYF%mDBO
KE"©y U, E[E7CYFYm< 0648 3AEEPROM ;> YFY2m< 0 6KE EAEIE>ASB CS P-+ G E
~)f'# DO SOtnYF/am<6 4483 EDO !'+0"+ GAEAYFYam<4jUE> x' DO 6
4aP-+G EYF2am<06483A;> ERASEU, ! E™NO ;> EWENQ,S6N°m A

o N tc b s
CSJ i B 3 [ VerifyStandby

Start bit N o Jets v
1 by ) Du
</ 2 \B U By
D O Ready
[——tp rR—P

ERASE Ec
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YF/m<6

> WRITEAERASEEERAL ° WRAL U,a EYF%EEPROM~™,<E"9 YFYiné°L8ER EY
F“°L8 |0 EJs+ EEPROMEJs¥*6<wmo EJALO?USK pE A<Q' )( "©{ EEPROM YFY4
mXEc E {YOo- "O"# TYFYam <O (/E4£483 AUE-pYFam<OE/R EEEPROM
ai;> Jal)xQ, E,E7C YFYm < 648 3A

"# EEPROMYFY%m<6 0(483,X0/i«"© CSRL"™"t DO pE ACSRL™UMYE

EEPROMYF“ZmM<OEVpPYFZm<6"uY483EDO "+ G xVp YF/am<0483EDO P-+
GE YFVEEPROM™~, <Aty JaU, A

to indicate internal
rogress

YFam<6u"Ec

EEPROM fiY é

") b+ ala E*i {YF¥a EEPROM™,< :> {0 !™NO ;> O%.fiY é/Rc E"V;
> WRITE U _ ULc DBm9a0® | ™NOOj ¥I EWENU, E a;> EWDSU 483 YF¥
EEPROM,X {0 AI8I9Px AEY AA

R&s8x /Rcr),V)AYe EEPROMO

mov A, 01h

mov BP, A ;set to bankl

mov A,40h

mov MP1,A ; set MP1 to EECR address

call EWEN ;subroutine to run EWEN instructions

mov A, 7Fh
mov EEADDR, A

mov A, 55h

mov EEDATA, A

call WRITE ;subroutine to run WRITE instructions
;write 55h data to address 7FH

call EWDS ;optional subroutine to run EWDS instion
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EEPROM /R c8x _

RM6 p 8x /Bcelv) U0, ¥i

8x_1-n "¥EO EEPROM 00,

CS
_SK
DI
_DO
_EECR

C_Addr_Length
C_Data_Length

EQU IARL.4
EQU IARL5
EQU IARL6
EQU  IARL.7
EQU  40H
EQU 8
EQU 8

DATA .SECTION at70H ‘DATA’
EE_command

ADDR
WR_Data
COUNT

WriteCommand:

WriteCommand_0:

MOV
MOV
SET
CLR

CLR
SZ

SET
SET
CLR
CLR
RLC
SDz
JMP
CLR
RET

DB ?
DB ?
DB :
DB ?

A3
COUNT,A
_SK
_SK

_DlI
EE_command.7
_Dl

_SK

_SK

C
EE_command
COUNT

Ei EEPROME>AIm;0 E)U?- EEPROM,2DB,Xs)U A

;EEPROM lines setup to haveezponding
;Bit in the Indirect AddressiRggister IAR1
;EEPROM can only be indireciigfdressed using MP1
;Setup address of the EEPROMr@laregister
;Address length-8bits
;Data length-always 8bits

;Stores the read or writeutitin information
;Store Write data or read dataradsl

;Store read or write data

;Temporary counter

;Write instruction code subnoeit
;Read,Write and Erase instructioa abits long

;Dummy bit transmission for 256¥8EEPROM Memory capacity
;:Not requied for 128x8 bit EEBIR Memory capacity device

;Prepare the transmitted bit
;Check value of highedturction code bit

:Get next bit of instructianle
:Check if last bit has been traitted

WriteCommand_0

DI
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8x _2-% EEPROM m

WriteAddr:
MOV
MOV
SET
CLR

WriteAddr_0:
CLR
Sz
SET
CLR
RLC
SET
CLR
SDz
JMP
CLR
RET

A,C_Addr_Length
COUNT,A

_SK

_SK

_DlI
ADDR.7
_DlI
C
ADDR
_SK
_SK
COUNT
WriteAddr_0O
_Dl

8x _3-& EEPROM mDB

:Write address subroutine
;Setup address length

;Dummy bit transmission for 2568EEPROM Memory capacity

;Not requied for 128x8 bit EEPM Memory capacity device

:Check value of address MSB

:Check if address Isb has beatiesr

WriteData:
MOV  A,C_Data_Length ;Setup data length
MOV  COUNT,A
WriteData_0:
CLR _DlI
SZ WR_Data.7 ;Check value of data MSB
SET _DlI
CLR C
RLC WR_Data ;Get next address bit
SET _SK
CLR _SK
SDz COUNT ;Check if data Isb has been emitt
JMP WriteData_ 0
CLR _Cs ;CS low edge initiates internaltevdycle
SET _Cs ;CS high edge allows DO to be tgeéadicate end of write cycle
SNz _DO ;Poll for DO high to indicate eoidwrite cycle
JMP $-1
RET
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8x _4-¢ EEPROM AID B

ReadData:
MOV  A,C_Data_Length ;Setup data length
MOV  COUNT,A
CLR WR_Data

ReadData _0:
CLR C
RLC WR_Data
SET _SK
SZ _DO ;Check value of data MSB
SET WR_Data.0
CLR _SK
SDz COUNT ;Check if Isb has been received
JMP ReadData 0
MOV A WR_Data
RET

Eg 9/Eg T0A -

J5x)( ,XEg9 /EgIOA-{ KY\(,X&# O AE-"), WEO p é61 1 S*usUX/IRc{ RA

>eUn Eg9éEgl A Yé6iXPe+LEYNM A170né6iXaGIEYY EE-o(M03Ski820)
( 0SS h*xi bFN6NOG U O ¥, X?2U" A

HT48F50Eco0 33 p &Eg9 /Egl- EU/ PAAPBAPCEPD ' PGEE-o0Eg9/EgIOA-iiD
B,|<XihUn V></ A YEg9 /EgT-FNAO Eg97EgT *u A0 Eg9j0E EEg9/
Egié6i'JO,s6N EEg9DB ™NO (U “MOVA[M'T2 b “§0Q Em></0A- AlbEgl
i0 E YDB JO,X E5ae04A EglI0 >Gim A
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Eg9Egi0A -{ ~,<

I£ O pEg 9 /EgT0A -FNKY @7%,X{ ~,<  APACAPBCAPCCEPDC ' PGCA*i9{ Eg9 /
Egi(SO Ay*ilg{ ~, < EIEOp CMOSEgiés5U f §(M?°¥ <Eg 9 alu Y'uY b «+ L A'5B E
Ay*UECE{ «at!| O XGj,A5B A YEg9 /EgI0A - X é6iFN @7%1hbEg9 /EgIOA-{ ~
,<,Xad! A8Eg9/Egié6i?Ur),Eg9s6N EilhX{ ~,<!™NOAn “1” EE-E/Rc U
AL EVYAITEg 9 é61,XF Ee(S O AVpé6iX{ ~,<I>An “0” E {18 é61>+A5B CMOS
Egl A'é6i>A" 5B Egi(SO E/Rc Al AI2EgIOA-~,<XYe E"4&8X 'EQ9 /EQIO0A ->e
ASB EgI(SOE EVpliEgT-.Ai2X|0 EiAl2 X EgT JO, <X E5aa Eglé6irL X
FEe(SOA Kk'v:aX PAOA - A1}7pEYNMA'SB f §(M?°¥ <éM2 f §(M?°¥<20 A J20A.
6N f3(M?°¥ <20 A

661 E*{i s6N
661X E*ti s6NA1rt)( X&l#/R z AYL$ X é61pDTUG|,XL$S AAUSU  E €61, X4

* s6N(M 0 E A1\ Q,X?- $1820KANI A &*(i s6REg 9 /Eg 1 661,X S6NEY % E Yo + }J7pEYNME> A’
nNEYoi Uh*tiiRc E> { A

<0OS=+<

<0S+<é61BZ 7 BZ AEg9/Egié6i PBO 7 PB1 E« A é6iXEg1s6NEIE> }7pEYNME > EY
%BJud»)a+04a- A™NOIWOA-{ ~, < PBC U, hXé6iA" Egl E156N<0S+ <
Egl AVpU PBC é6iA' Eg9 E G SEY ¥%<OS+<s6E-0661jU0 Gb«+L,XO8

Eg 9 é61S*i A

&FYs *Eg9

&FYs +é61 INT AEg9/Egié6i PGOE*u AV pLO?U éFY, « E5aM2 E*i é61,XEg 9/Eg s
6N E ™NO!7.BA'SBNTC ~, < éF% «S6N IAVpalLO?UéFys sEg9 E'008 XEg9

/[EgT1é61S*i E ™NOUNTC ~,< ,Xé&FY «S6N IL86N A

eéFvsn E <EJSEg9

HT48F50EYTOp 8 !'nE /AUD<TMRO *Op 16 !'nE /AuD<TMR1A{ 48-pin O>™ 6
48 TMRO ° TMR1 Uy )AXEg9é6i E i 28-pinO>™6aRUYA PCOE& PC5 é61
Ee« AVp!8é6i>A'n nE<Eg9 EinE /AuD{ ~,< ,ihX{ ! ™MNO!7.BA’
SBEtObAuD@&6Y t#GEBA AuaLO?UEF%nE<Eg9XEi EI8é6i3Ar 0 O8 10
€61 S*i EETE>}7pASBb «+L AlDb!8/ih*i EnE/AuD{ ~,< ,X1064&! ™NO

EY nE<da A

Eg 9/Eg 10A -4§ X

Reé Eg9 /EgIOA - X YFY48 X O EA6N a8f( YF¥arL X48 XJa <,1la E% *ib }

*1 JU?Eg9 /EgIOA- A™NO"Y:4X UnOA 48X 8f( O0O>™ ™% EIM2 Y_E)(
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Vb b
Pull-H igh

C ontrophit
"E>3 W e ak
D ata -B—ues __I Pull-up

D Q
W rite C ontrol BICc K Qe —D_|E
S
C hip R—estet]
) TJ ! KPAO~PAT
Read Controd R eglistelr
D ata B it
D Q :)
W rite D ata—te—c KQ|r
S
LT

R ead D ata Schmitt Trigger Input O ption

System W ake-up O ption

PA Eg 9/Eg 10A -

Vb b
P ull-H igh

Controlonnt- _| W e ak
D Pull-up

D ata -B—esD Q
W rite C o n tre+R1€ Ki@ [tert _D_”_E
S
C hip R o t ]
XIp B 0/B Z
R ead Contr r_t PBI1/B 7
i
o—DO_'
W rite D ata
M
P B O D ataq f U
Bz (PB o X
BZ (PB 5
R ead D ata
PBO~PB1Eg 9/Eg 10A -
Vb b
ContropBhifae"
Op@' W e ak
D ata BuesD Q —I Pull-up
W rite C ontrol Rle KigHp—+ —D—IE
S
C hip R—eceslet ]
L
| j] XpB2~PB7
Read Contro e gister PCO-PC7
D ata |B it PDO~PD?7
D Q PGO
) INT/TMRO/TMR 1
W rite D ata—R—£{G ils © Shared Pins
S
]
™
oty
St

o
o
|cu
Zla
4
o
o
I
L‘
A

PBEPCEPD"" PG Eg 9/Eg10A -
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48/R". 3 _NM

US*5UXIRc EO ?U5x<%,X OA-XAYé A&l a E Y,XEg9 /EgIiDBZ0A-{ ~
,<FN U>A’ FEeP- A YEg9 /Egié6iT-Ax Eg9(SO E5aJ+ GiatbJW,E2y+CAtZ
UEY %2 Z b sEYNMAV p PACAPBCAPCCEPDC ° PGCOA -{ ~,<u0é61!>A nEgi(S
OEE-oEgié6iTY fiYP-+ GEgT  EL8M2DB~,<0A.- PAAPBAPCEPD ° PG /R ¢ >*NX
A'n AAS5B¥ 0661 E97 %0661 Egl E AEIE>A5BI7.B,X EO'X0A-{ ~, < EésUs
*U, SET[m]i 2 CLR[m]Li 9An0A-{ ~,< py,X! A"v,;aX "S*iE-o!{ U
E EOpPAI-A -mXijoUi¥6 A) ™NO AI9HPpOA-bXDB EA pyX! E aGj,
"E-oDBm9 EgioA- A

T1 T2T 3 T4T 1 T2T 3 T4
System_CIoc!F
Port D ata
vl N
W rite to Port Read from Port
AimEc
PA - Y gGf XNgés6N E'8f( i HALT (SOEY\1+'©«aGfl8)( EJ O PA -

iOpé6i+ G+P- "XE@6 EAA'n PA - XOpéipé6i YE-NMs6N A

nE/AuD <

nE/AuD<il)) FN Op\Gj?UXF¥%U E @ o/R cA’AusU O/jr), " EKE Y G s6N,X «
"© AHT48F50EUYOp 81'Op 16!, XaPAuD< AIEpnE /AuD<YY/jaaX1064a EAL
'OOpBEInE< AéFYs EAuD<@é6Yt'z #GES* UAnoYFVZUNXUNe<E=0ZnEX8xE A

Yol/i’nE JAuD<]iGX",< A1 0/j20_ TMROETMRIL ° TMR1H ~,< E*i9 ,|r
L XAuD ‘ASBAUDAY EC 4-187,<AA'nAY EAT218~ <A9cknE /AuD <, XY
ex1 /j20 _ TMROC ° TMRIC ~,< E*i9n nE /AuD<!084 nEASB AnE/AuD<
X EJs$d A 97% YFYs EJs$d & éFYsn E < é61 A

NnE/AuD<i_EAuD® &R S*iéFYs EJs$d E5a EJs$d+ éFAUD <,Xé61 no EG TMRO &
TMR1 é6i AéFv,EJsEg9é6ia 1/0 é61 E*UA'éFYanE /AuD <Eg9é6i+P-+ G "+ G és5U+
"+ GP-+G (+ TE!tn JESE@6EEAuD< rt0 A
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G!5B n E/Au D <Eg 9 EJs$d

NE/AuD<,XEJs$dAYTEYY A'nE /AuD<0 10 UnE<daé6Yt 'z#GEBAE ES
*2[43EJs0  EJs$d ANX UNe 42i43EJs E> UNeEUNeiD+ TMROC ~, <X TOPSC2~TOPSCO
tn A'nE /AuD<1 10 UnE<G&aé6Yt z#GEGAE ES*u U, EJs A2143EJs 4 UNeAoO
EJs $dA'nE /AuD<i_EAUDGAE E S*iéFYEJs$dE EJs$d+ éFY4EJSEg9 é61 TMRO &
TMR1 oo AIf 6 8FY%é61+P-+ G "+ Gé5U+ "+ G P-+ G (+ TOE & T1E !tn )E>E@6
EEAUD<rtO A

zzz2 D ata B us

R eload
b—gjS te I
TOPSC2~TOPSCMTOMO
by y(1/2-t1i2m6) |
f 8-St P 6 ler/E  ti /E o fl
SY'3| age |+€ mf&revceonm tienre r/E v e o\lﬁ"tec;rmijpt
™ E TOO%-BitTimer/Ev gler
B z
TOE
8!nE /AuD <4§ X
zzzZ2 D a ta B u's
lG—}DbitlTimdeé/E _fRnetIGaJdJnter _
16 TIMI1IMO reoa ef§itp ter InE /AuD
<4§ X v
fsv/é—Tim e(rj/E\éen O verflow
2 ode 0
| —
n E /Au P . ttoC gLenélr%urFrtv <
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B z
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nE/AuD{ ~,< - TMROC ETMR1C

nE/AuD<6N100Y/jaaX6a E7CbEY®%10u%O/64ai + TMROC & TMRI1C {
", <XYetn AG!U TMR ~,<{ nE IAUD <,X<F% {0 AGS*inE< ! E™NO !7.B
AnnE /JAuD{ ",< E1“*+A.nE<6NI7B0 E5aE- pE>/RET U/RchiY é 6KE ™ & A

ZBnnE<10u%0/jsa EnE/AuD{ ~,<X1 711 6 !EG TOMLTOMO é&
TIML/TIMO ™NOA’'n ?U" XFEe+ G AnE /AuD{ ~,<X1 41 nE<OG{ EG TOON
& TION ™N@n FEeP-E EAuD<O YAuDESa#ULE Ei06AuD AnE /AuD{ ~,< 0,X1 0
I7C1 2 '$nEg9nENXUNe<UNe 2ID AV p S*ii éF%AuU E$d ENX UNe <! U4 CK O*UAVpnE /
AuD<'0{ éFY,; EAuDGa é6Yt'z#GEGA ETOEEé TIE!EG TMRC ~,<,X1 3 1UA*)
9EY Yo b "™eéRrLI"™?°¥ A

falling e
rising e

b7 b0
[fofroherTodmEorP Forfc1ffTowB GO Register
Timer Prescaler Rate Select
TOPSITOP STOP STCiA er R ate
0 0 0 1:2
0 0 1 1:4
0 1 0 1:8
0 1 1 1:16
1 0 0 1:32
1 0 1 1:64
1 1 0 1:128
1 1 1 1:256
Event Counter Active Edge Select
1: counton falling edge
O: counton rising edge
Pulse W idth M easurement Active Edge Select
1: startcounting on risindgeedge, stop on
0: startcounting on fallindggedge, stop on
Timer/Event Counter Counting Enable
l1: enable
0: disable
N ot implemented, read as "0"
O perating M ode Select
TOM 1TOM 0O )
0 0 no mode available
0 1 eventcounter mode
1 0 timer mode
1 1 pulse width measurementmode

nE/AuD<0{ ~,<

falling e
rising e

b7 b 0
Tifrihefridmuf — [ — [ — |]TMR1C Register

N ot implemented, read as "0"

Event Counter Active Edge Select

1: counton falling edge

O: counton rising edge

Pulse W idth M easurement Active Edge Select

1: startcounting on risindgeedge, stop on

0: startcounting on fallindggedge, stop on

Timer/Event Counter Counting Enable

l: enable

0: disable

N ot implemented, read as "0"

O perating Mode Select

T1IM 1T1MO )

0 0 no mode available

0 1 eventcounter mode

1 0 timer mode

1 1 pulse width measurementmode

nE/AuD< 1{ ~,<
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nE/AuD<'00éFY% EAuD 64a EAEE YFLAUD<9A,)¥6i0  TMR ¢é61X éFYF Ee _
E-é& X8D A SnE /AuD<'0u éFY% EAuD<6& ETOM1/TOMO & TIM1/TIMO ™NOA'5B,I h

XD AnE/AuD<!0UNnE®AEASBB,IhD VR></ O
Bit7 Bit6
0 1

UE-pBa EE&F%EJs>*i9' nE/AuD<XAuES$de &« YF%NX UNe <E~ O!9 UNeA UA'5B " n
E/AuD{ ~,<Ja! EnE/AuD<{ 7, <1 4 1EG TOON & T1ON ! ™MNOA’' F EeP-E 16N
SAuD<!0 A' TMRC { ~,<1 31EG TOE & TIEASB FEe"E E!£ 6 &FY%Au D é6ly
+" P+ GXE@6USAuD<tO A5a' TOE & TIE FEeP-E EI£6&F%NE /AuD<é6ly
+P- "+ GXE@6USAUD<tO A'AuD <AuDS$UEGS$VIE {6 ~puEe AuD<iGj, t
EQNX5B~,<,X E' a4»4A&4pbAuD AnE<$vi «AEIE>A'5B e« “,< INTC ! ETI 05a

/U6 A
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+b TMR é61° BEIEg9/Egié6l E*UE ZB+100 éFYs EAuD® & E?U"Y:a 2& AOj
2UU NE/AuD<,Xt064 Ani_EAuD®&a EJG6 .BnOA-{ ~,<UE-pé6iA'n Eg9
(SOA kvsdX EuéF%s_ EAuDO&AR E') 0uVO6aE3x0diéFss EAuDs
6N AAuD <,X$v1 X O/ E3 8GfV064XO0/0 A

E xternalTim e

Pin Input
TE=1
Increm en - . -
TimerCanXr T|mer+l>< Timer+ 2 >< Timer+ 3

_EAuD<38EcO

GISBY t'z#GESE ¢

NE/AuD<!0{6Yt ‘z #GFfE-p6& EA#GE TMR é6iP,XéF¥6Yt'z A SnE /AuD
<100 E-p 84 ETOM1/TOMO & TIM1/TIMO ™NOA5B,1h,XD AnE/AuD<!0inE 6&4A5B
JhD VR></ )

Bit7 Bit6
1 1

UeY t z#GE£ 0o a E YFY2 EJs$dfsys>*19' 8 nE<XAuE$d Efgydd YFViEJIs$d>e*(i 9"
16 'nE /AuD<1,X EJs$d ATMRO Eg 9Ne)[+ n E /Au D < YNXUNe <E~ O!9 UNeE UNe2i D+ nE <
{ ~,<X 1 2~0!G TOPSC2~TOPSC01tn AUASB nE /AuD{ ~,<Jal EnE< {
~,<1 41EG TOON & TION ! ™MNOA’' FEeP-E!6N SnE /AuD<'0 AnE /AuD< EIE>éFY
NE/AuD<é6IPXFECE@ 69{ E5a4 EIlEsFEe+ G A

" TMRC{ ",< 1 3!1EG TOE & TIEASBFEe"E EIE6 TMR é6ly + P- "+ G
XE@GE UOVYAUD,E 6F%nE /AuD<é612 Ws9XP-+ G AIBE S6N!U7% #UL8 0 1016

AuDA5a' TOE/TIE FEeP-E EI£6 TMR é6iy + " P-+ GXE@6 EUOVYAUD,E éFY%n
E/AuD<é6i2 Ws9X "+ G Aa SeN!U7%|#UL8 0 106AuD A"vi&X EU6Y T z#
GEGA E' TMR é6ibXéFv%{ uE2 Ws9X+ GE ES6N!U7%| #UL8  0A5aUJW g

/ioa ES6N!¥6NG/MRc { R#ULS OA

AEIE/RcAieanE /AuD<'! E9%<k TMR éFYié6iXpE6Y Ttz A'S6NIGj,4! E
Hh,uéF”s TMR é61b pE6Y Tt U> N+9 AE S6N !>/R cGj,5BP- E O YGj ,# GE éFY6Y
T A

U 8X UE-/j64R EnE/AuD< EIE>éF% TMR é6ibXFEEE@ 69{ E5aa EIE>F
Ee+ GA'nE /AuD<Au$pPEGS$VIE T1{*¢6 -pEe nE/AuD<1Gj, tEQNX5B~,<X E'a
4»4A A PAUDANE /AuD <$vi « AEIE>A'SB e “,< INTC S6N! 05a/Ul6 A
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+b TMR é61° BEIEg9/Egié6l E*UE ZB+100 6YT‘z#GE64& E?U"Y:a08 AO
200 TOML/TIMO !A'ni6Y T z#GEG & EJ6 .Bnl8é6iXEg9 /EgIOA-{ ~,<ih!
>A'n Eg9(SO A

ST RS /4
Pin Inip

33

TOON orfT10N |
(with TOE o =)

33

Prescale Outpu]
Incre nfemt .
?3imerCnunterT'mer 3 +4

Prescaler Outputis sampilfedlat every falling edge o

33

38, J08LOFfS00eg) =
A4é/R UNe <(PFD) *<0S+ < h*ii
*Adé/B UNe <10 ™ %, E<OS+<s6NooinNe)[XEgT EAth*ib_+ &<0S+ < LO?U
2BinNe)[ X U A
BZ " BzUya PBO  PB1 é6iE*ii Al8s6NEIE> }J7pEYNMEY Y& V p 4EY %At s6N E {E- p é61
0 BEILXEg9 /Egié6iS*s ABzO BZ,X2jEgl EG!UBZ OCKEgiUr <OS+<EgiXs) A

<0S+<+CAS* inHAUD<0 énE /AuD<1 X$viuEO EJs$d EEQ9UEO,X nE<NXU
Ne <At {*6LO?U EJs$d,X UNe2I D E+!89{ Eg1,XNe)[ A2143 EJs>+NX UNe < UNe &,X EJs$d E
E9NE<AUE EnE<¢NX5B~,<,X OYTPAUD EE AuD $p5a{*6$vipE ED7E BZ °
BzEgl -(SO AnE<U7%| Gj,EQ9NX5B ", <,X E J4»4A &PAUD A

2U S<OS+ <!7.BE= (E ™NO (i }7pEYNMA'5B<OS+ <EgTs6RE U PB { ~, < PBC,X1 0!
‘1 11A5B Egl AVp™YOpé6iASB Egi E°eXOpijAt0 BEIEgO - AV pFNA’SB

Eg9 Ei<OS+<s6N&ait0 A3%Y~” PBO!5B“1” E<OS+<Eg1é6i!1TYEgT AE-pEgIDBI>e
*10<0S+ <Eg1.XO/G{ A"WAEVp PBOEgIDBI!>#U “0” E<OS+<EgIFNU "+ G ABZ°
BZ %« PBO{ A

V242 EJs S*iiJ' 95 < E { SXUE-/iNe)[ {*6,X *"© A {*6M2 2".B,XNe)| A

T

PBO Data

B zZ OutputatPBEl
B z OutputatPB1

<0S+<Egi{

Timer Ov

=
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NX UNe <
TMROC { ~, <X TOPSC2~TOPSCA *i9n nE J/AuD< YFY EJs$d,XNX UNe4{ DA
Eg 9Egly -
'100_EAuDE@6Y t ' z#GEGAE EnE /AuD <LO?U S*i éF¥%n E < é611.B +!7.B,X |
0 A+ bI80A - E*(i é61 E ™MNO UJA5B nE /AuD <,X 8F¥4Eg 9544 BENXEg9 /Egl EE-LO?UA’
5BTMRC ", <Y, X,/ hX! EAuDé&6Y #GE£da Al 28-pin O>™ 6 AREOA -{ ~,<™NO

P- E1+Ae>A’ Eg9é6i AGSnE /AuD<S*(iZ!8é61 E}7pEYNMXPeiY Al 48-pin O>™
6aR EéFYinE<Eg96i (AOY,X61 Eaube+L Z4'Eg9 [Egi6iE*i AT)OPpOA-{ ~,
<& EinE /AuD<s6NA
48/R"Ys & _NM
'nE /AUD<!0UNE<6AE EYFY%2i43EJs U EJs A2i43EJs X 4 UNeAU>0 8!

716 'nE<XYFY%EJs9%d EAa)( VYEwlkFN6Nal9 AUE-pdaR E'nE<”,<$viE E
Y U6 OpYFY epE ESIRCE 9,1hXYFYs «&GE  Alb6YT‘z#GE6A EnE<X
EJs$d 3 S*ii YFY42i43EJs E nE<3%Y Ul7.BXFEe5E),inE<Eg9é6iE!;> |0 A

'E-pé&FYs E"uY YFYinE<EJsal9E E%Y'ROpn E<EJSEE E) !B E-p
éFYs EE18# GE PAGNYAXAO ELO?URcAAUSUU/Rch*UEt™M4a Aa X ™ %o ¥0
UNnE<ASB éFY% EAuUDBAE EWXEJs9%d éF% E EAYFY%2i43EJsé5UnE<EJsaa
19 A

'‘Al2nE /AuD< émDB NX5B~,<E  EAuDEJsi>/UI6 IFS ! ¥*6JIAA E E- .A6KN
TD7EAUDJIAAE YR cA'AuSU hA5x<% E-& AUl O6S*UnE /AuD< ! E?U43.BAXY'uY
I7B AniiY A «{ ~,< XnE<S6N!™NOI!7.B,XA'5B EGilhnE J/AUD<YFY o
i AnE /AuD<{ 7, < X?°¥E“EY ¥ AnE/AuD<!064 EJs$d{ !3™NO!7.B
XA'n ELB+nE /AuD<Y';h*iLO"5a!7.B,XGI5SB AUnE /AuD<'O ! E™NO.B+ EQ9nE
IAUD<™,<XAY EE- ~ b+ a EnE/AuD<",< XAY p-1,X AnE/AuD<n
Yéea EALS*UinE /AuD<{ ~,< XS6N!9'0O&GKANE«< Au'OnEc< ! E ™NO
BnnE<da GEAn AEIEE>mMnE/AuD{ “,< EG -nE /AuD!0864aXaE'OnE
<E A6NTD7EJIAA48 p A

'nE /AuD<{*6$vi E «{ ~, < ,IhX sAE" U« U5B! A8t « AGE EUTQD{
*6Op *uE A&lu « U AE EU HALT(SORENE/AuD<X$vI31{*6 Gf  AE-/j ™ %o A
6N¥*6 i6F4suE-8XAuD64d AnE /AuD<&PAuD,E7CSvIJ0G2i43 A8t ii HALT 64R E
4aLO?UNE< «@Gf2i43 EALUE 9 HALT !Ulh «AE" U« I5B! A
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nE /AuD < h*(i8x _

E-p_$AEAZV)ASBNnE
BE>",<,X1

EJs A

19 OnE

org 04h
reti

org 08h
jmp tmrOint
org Och
jmp tmrlint

org 20h

tmrOint:
Reti
tmrlint

reti
begin:
mov a,09bh

mov tmr0,a
mov a,081h
mov tmrOc,a

mov a,09bh
mov tmrll,a
mov 0e8h,a
mov tmrlh,a
mov 080h,a
mov tmrlc,a

mov a,00dh
mov intc,a

set tmrOc.4
set tmrlc.4

AuD<X", < EV)ASB {
AuD<AI8h*i8x ASBNnE AuD nEda EEJs9$d b YFYs X204

AcgE-LO".aX Ea&aE!

; external interrupt vesto

; timer/Event O interrupttor

; jJump here when Timer/Event Courteverflows
; Timer/Evernt Counter 1 interruptteec

; jJump here when Tiner/Event Courtteverflows

; main program
; internal timer/Event Counter O interrupt routine

;Timer/Event Counter 0 main program placed here

; internal Timer/Event @er 1 interrupt routine

;Timer/Event Counterlmain program placed here

; setup Timer/Event counter 0 registers
; setup preload value for Tifeeht counts 0 — timer counts form
; this value to FFH

; setup Timer Vontrol stgi TMROC
; timer mode and prescsd¢to /4

; setup interrupt register

;set Timer/Event Counter 1 registers

; setup low byte preload value fionéf/Event Counter 1
; low byte must be setup beforentigte

; setup high byte preload valufforer/Event Counter 1

; setup Timer control regi3eR1C
; Timer/Event Counter 1 has noqaks and clock source isyg4
; setup interrupt register
; enable master interrupt and timterrupts

; start Tineggnt counterO — note mode bits must be previcesiyp
; start Tineggnt counterl — note mode bits must be previcesiyp
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°
« )( OpGj?U s6N A'@FY, «8YFYs «VnE IAuD<Y E2i4371 16" X/R¢c E
538E@ ,IihX «auRc AIg2I8IEQ! )( ©woOpéFYy o op YFYs « E&FYs «a
INT é61,iG E5aYFY «anE /AuD<$viiG A
o~,<
Y « AE AE" U« + INTC { AEE>{.,lhX « AE!S6N&/UI6,i G,X * A
¥6 » EJhY «AE" U« U>+5B! A oAE" U«#ULEU/UIG Y « AGE A
b7 b o
[— [ 1FroE 1§ dermjEE[EMINTC Register
M aster Interrupt Global Enable
l1: globalenable
O: global disable
E xternal lnterrupt Enable
l1: enable
O0: disable
Timer/Event Counter O Interrupt
l1: enable
O0: disable
Timer/Event Counter 1 Interrupt
l1: enable
0: disable
E xternal Interrupt Request Flag
1: active
0: inactive
Timer/Event Counter O Interrupt
1: active
0: inactive
Timer/Event Counter 1 Interrupt
1: active
O0: inactive
N o im plemented, read as "0"
.{ ~,<
‘|0
VpihX « AGE  EnE/AuD<$viééFy «é6iRLIFNT{*6 Op -AE" ER50 X

U>s 9UU EihX «&4GE tEQ7C

CCE@ UECCE@ ,ihX sauBc A sau/Rc™NO?

PC E2i42U ¢18 4GE2R5 0, A «&GE OE

RETI U E'27C IBc  E!;> s9X

Enable

Enable

Request Flag

Request Flag

IRc A
@p +S6N!1171hXAE" 0 «! E1l 4{XNNcVRBO / A
A utom atically ClearedAbyol® Rtically Disabled by ISR
M anually Setor ClearedCGaygnShodt armebled M anually
P riority
E xternal Intelrryept E Mgyw H ig H
’ RequestFIagJ;H-)v g '9 T
Tim er/Event g o|ENT Inter t
M interrupt Reques I-Is,'z}l '_‘,v _,Ponhugp
Timer/Event g olENTt
M interrupt Reques I—ngg;lll— o Low_’
48 X0
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O° «3$/Rc>ejh E YIWX eU>e#; AETE>#ULSEMI 'AA E-p «aAL161)E"
019X « + AJWX «AE" ABN¥*OUIBOKE E %Y <AE" U«!i>eA)) AVpop
Au$/Rcl7i;> EISEY°Op «?U" jh EEMI I> INTC, G,X!A1>5B1 E1 AE!8
>eih AVpUUAESUEGSI8 «S6N E <AE" 341> jh EE SP£3a!6 AVp?u"0Y
|0 EiUU™NOFS!a |3u(SO A
o1 4

¥*oUgpE4A X T26Y TP ™ KE EVpIlhX sAE">e AGE E «Uitaldp T26YT
ih ARB><UTUAE=RIAE" X ™% R ©o0,Xi 4{ AE-p AEIE>Gj,A'n  EMI 19t1# A

$d i 4{
EFYs o

NE/AuDO$v] -

NE/AuD1$v] -

SEFY YFY, « >S6N  EeéF¥% YF% saE¥o EiéF% «"E°i @)U EQj >
hAS*i INTC ~,<EQ"' # py - EAWLIBAE¥OX ™% A
&FY, o

PUSEBFY, ¥ E of | EMIA&FYs «S6N! EEI ™NO >5B! A &FY; <EiE> INTOA

+P- "X+ GCC-9?7°¥ E AalhX @éF% «AE" U«! EIF>5B! AGFY% <4 PG.OE*ié
6TEINTC ,1h ACE !>5B ! EI8é61 U>e0 &FYs e S*i AI8 E ™MNOEIEsPGC.OUJA Eg9 A
' «S6N  AUUp$ueérys «{*6E EUAx*i!b 04H B X$/IRc A'ihéFY «au$d

cE E «AE" U«! EIFT>4!@ EMI !T>#ULE1L86NIJW « A&FY: «S6NAE !8é61X
b e+ L EYNM A

nE/AuD< o

PUSNE<YFY: «¥6 E of | EMIAnE /AuD< «S6N! ETOI & ET1l ™NO >+5B
IA'nE  /AuD<¥6$vi E,lhX «AE" U«! TOF é TIFU5B!1J°¥nE /AuD< « A8t
*+S6N EUUpP$U E'¥*6nE /AuD< «E EUAx*i!b 08H & OCH @, X$/Rc A'ijhnE /

AuD< «au$iRc EE <AE" U«! TOF & TIF > 4l!é EMI !'T>#ULE1L86NJIW « A
48/8"/4a _NM

ETE>L86N «S6N! EA1l#, <AE" E'5a EQ° «AE" U«!>A'n EWAT>e++- (i
INTC “,<Y E[E ,IhX cau$/Rc;> é>ECEU #ULS A

TA, i *au$/Rc 42U S*i CALL $/Rc U, A «El ¥*6UaANXMX ™% & LO
200Y ;> Xooh* A V%=R0 UUe&uY{ Q - E' CALL $/Rc U «au$iR
c >E EU #s9X{ cé A

Y FNKYgGfs6N A'E 9 «auRc E2i43TU/RcAUD<,XY+ 9UU AVpY.
#IRCHIBX™,<&S D™, <> c4aulRc - Eh_ UE-oDB%,CK9 A
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al'mye

artseN 1)) 1 XFuU ESk) AAnOoaéF%u-D GX5B5E A OG;j
2UX A!5EGfidooo+$dd-) & E4£-AV EE3 E YFY+ CAUSk)( >n (8C QXSO
e30;>1 O5/RcAAr  Apb+ 4l a EuRBcpOY ;> ! EFY UGi?2UX YFY ™, < U T>eNX
AnSO ARcAuD< J O EWi>e#UL8 LE ESK) ¢O"XIRc,|< OY;>
Rc A

L8Zb+ 4alé EGS) 7u;>S0 EYO™ %, X¥063E,S) ™NOtL4! AJ O
b_$ 'mo+$d4-) 1;>/Rca ERESEé6I> «7C"+ G AE-p_$17 joa! E
Y %YOo~,<«Ej EcaoFu U™, <a«Ej E1“41é61247CP-+ G aE)(
Au7 j0  AalxeOlj6a RKYa(«nE<$visaal)( E Ya!ij020 _DP7E4&ax"
,<G5E>t1A'n A

cgdljalt"+ _4lG LVR X _O,u Eiu+$deo+t "bad + X™%RB EO/®
RESé614120 X <&a!Ufi>e;> A

41s6N
EfE> YFY: 4 6FY: E?°¥4! E) EVh/jalea o)

b+ 4!
E- O1 e4AFS!X4! E¥oi)( b+ a AL8Z +As/Rc,|<1¢CKY OY;
> Eb+ 4!13SkJW"™,<>A'niUNXA'5E E Y XEg9/EgIOA.-~,<Eg9 /EgIOA -
{ ~, < b+ 4a1ET+0 P-+ GELBxb+ & Yé6i>A Eg9SO A

<Q') YOpYFYs RCA!s6N EVp+$db 4c6é7b+ E+$d4&0 n E YFVRC 95 A
6NTD7E8f( 4!148C E 1|9$S*i°  RESé6iIE2y X 8FYs RC+ CAA+ RC+ CA E6 4,X EKE
EE3Sk RESEé6IU+$doh0 n!,XO% EKS<6Y+Ou"+ G A UE-1%0 EKE YE )( ,X
17 0 >+/U16,X ARESé6IE’ On+ _ a E a4£E> EE3 EKE trspE)( AOYE> 17

i0 ARO SST 2i43EE3<6  System Start-up TimeX4y mA

vbDb s 0.90¥
R E_S J
et s >
SST Time:out

Internal_R set

b+ 4!EcO

UAETh*t U EA'G VDD 4 RES KEE2y+L E5ali RESA VSS KEE2y+ «0 &l+
CAE Z£&4FDE| E7CRESé6IXE24“h GE-A A

0.0

vV DD
V DD 10w

10w R E S
RE S 1 Ovk:
0 .riF 0 .riF

|_—vss |_—VSS

T a+CcA r _ a44CA

2143 GEW FDX U!0E E &= 1A, S*ir _4!+CA A
I-1ETéFY &+ CAX,IGpuCA-5x HOLTEK 5%0- h*(i8x _ HAO075SA
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RES €674 !
") 17 0 ESARESE6IEIE> eFL.@E(VEF%L OG> E¢ 7C"+ GE E!8/ja!64
Gi¥o AE-/jal6aaJwalx_s$0 E/RcAuD <1>#UL8 LE&/Rc¢ OVY;
> A
0.9V
RES N0.40V Ve
[+tr s wp
SST Time-out
Internal_R elset
RESé6T4!EcO
"+ 4l
Y KY"+ _&l+CA E*(09,¥# W, X+$d+ _ EAEIE> }7pEYNME >EY A V(i E 6+
"4,X ™ % RE) ohX+ _A6NT: i 0.9V~V\r X8X EY EE-E LVR Ui7%|a!)(

A LVR Uy1R,X?” OY X LVR pE EGiU 0.9V~Vr X"+ (SO XEKE E ™NOCYE>
x#+1eM0 tw-D,X AVp"+ ,U04CYE> 1msEi LVR UTN+9Weai;> a
1s6N A

LVR 1

ete s v
SST Time-out

Internal_R esE”t
"+ 4lEcO

17 i OE,RKY(«$vTa!
L8 ZRKYa(«vTU«! TO U>A’ 1 & E!7 jOERKY(«$vIal" REsalla A
W DT Tim e-oflut

[¢tR s ¥D
SST Time-out

Internal Respt

17 i0ERKYs(«$vT&!ECcO

V0 E,RKY4(«$vTa!

VO E,RKY(«$vTA! " IJW/j20,X4a!Yo4aa EL8ZIRcAUD<aU U UNU>#UL8 O
ZTO U«!>A 1 8E4+0F%NX5E+O4a~ AO  tssr, XACASAE AAE —5x x# + 1&(M
aA

W DT Time-oflt

PR

SST Time-out

VOERKYs(«$vTAIECcO
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alnvyso

daaxal6ataaxeeXejall«!

AE-oU«! EGPDF' TOE> u(S0O~,<

E+ VVO0s6NéRKYV(«AuD <1 /j{ <i0{ Aa'U«!'VR/ o}
TO PDF 4l5E
0 0 b+ E,X Resa!
u u I7 Eo> EXResa!é LVR "_A4!
1 u I7 Eo> EXWDT$vIA!
1 1 VOEX WDT$via!

"800 u ><4 -

u) b+ a4l a E@s6N) AYEX™6 EébR>< A
NWVA ala™ %o
IR cAu D < #UL8 LE
. Y s /UG
RKYVa(«nE < WDT #UL8 JGj ,Au E
nE/AuD < nE/AuD<0!6
NX UNe < nE/AuD < NXUNe<Y «#UL8
Eg 9Eg1 - Y IIOA Eg9d4a
U U 03 UU0NU & U UNJOA
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aaXale6ataaXeEeXEi) XYFA™,< A A4l ¥6alRc X7 > Eu
(MnXal¥6a Ez?) Y.X™% M2 Gj?U,X AR><£EAZAaaXa!'V)E i) XYFY%
~,< A8Bf( Y1 O>™20  E>< jOEW 0,X O>™ X ™ %A
HT48F50E
- < e &1 RES VXBTE?;"' WDT $vi
' LVR &! > A AVv0da A
MPO XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
MP1 XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
BP 0000 0000 [POOO 0000 0000 0000 uuuu uuuu
ACC XXXX XXXX uuuu UUUU  Uuuu uuuu uuuu uuuu
PCL 0000 0000 [POOO 0000 0000 0000 0000 0000
TBLP XXXX XXXX uuuu UUUU  Uuuu uuuu uuuu uuuu
TBLH -=XX XXXX -- Uu uuuu -- uu uuuu -- uu uuuu
WDTS 0000 0111 POOO 0111 00000111 uuuu uuuu
STATUS | --00 xxxx --Uu uuuu  -1uu uuuu --11 uuuu
INTC --00 -000 --DO -000 --00 -P0OO --uu -uuu
TMRO XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
TMROC 00-0 1000 (0-0 1000 00-0 1000 uu-u uuuu
TMR1H XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
TMRI1L XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
TMR1C 00-0 1--- 00-0 1--- 00-0 1t-- uu-u u---
PA 11111111 411111211 11211111 uuuu uuuu
PAC 11111111 411111211 11211111 uuuu uuuu
PB 11111111 a21111121 11411111 uuuu uuuu
PBC 11111111 a21111121 11411111 uuuu uuuu
PC 11111111 411111211 11211111 uuuu uuuu
PCC 11111111 411111211 11211111 uuuu uuuu
PD 11111111 a21111121 0 11211111 uuuu uuuu
PDC 11111111 411111211 11211111 uuuu uuuu
PG | - 1 -1 - 1 N u
PGC | - --- 1 1 - 1 u
" O - ></ pS*i A
U></a-é& A
h ></4Bn A
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95 <
~4ax o <Ej{ Y% A 1A}S *usu'u aax h*uLO" 9ck E 18x E,X 56@ ] AY z/ig'|'43 EJ§ A oEY
Y2 E58,BKYs(«n E < ce Y 1/j EJS$dEYNME ® 0 Z S*05U O 0,X&I# 0 A Y,X 95 <EYNMFNETE> }7p
EYNM 9" &4A
oli «"© {*62i143EJs O
eFY4 )" A& <
éFY4RC 95 <
2/i2143 EJs 9%d ™NOEIE> }7pEYNM.B n A
I-1E7 95<+ CA X, I GuCA-5x HOLTEK 5%0- h*(i8x _ HA0075S

2i433" ILI*E 95<

ibJ' 95<,X48 XGI5B  E %?U1T) UJ'E2y7C OSC1 ° OSC2E{i{*6 LOX,/i %]
O\E524LO JW eFY, X <EA'5a Z+AsuoJ' 95° 0iAa <X CK 2{*62'B,XNe)| E A6N
™NOtepa+ « ACl > C2AEK'D av EY%XJ' LFEJ YG AUAETh*i U ERpJa
OnLO?WE tmoh*i ABNLO?U } 95 <,XCK A

Cc 1 Intern al
0sg¢g1 O scillgtor

o
I _LCa Circui
R f

s -

I T —ICb To in_tt rnal
- circuitp

c 2 OSscC2

Rp is norm ally notrequired.
though not shown OSCik/OSC?2 pins have a parasit

|
apacitance of around 7pF.

"MWv

N ote: 1
2. A
c

J' ILIE 95 <

YFYLa,CbRf L_  @5V,2
Ca Cb Rf
8pF 10pF 800KV

95<Yiu E

J'9%< Cl1l" C2-D

2i43Ne)[ c1 c2 cL

12MHz TBD TBD TBD

8MHz TBD TBD TBD

4MHz TBD TBD TBD

1IMHz TBD TBD TBD
"4 OL.C1" C2-D ™ o-5x

2.CL J'95< E6 UnBOEQ+ »

J' 95 <+ X -5x
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Aad < C1" C2-D

A4 Ne)[ c1 c2
3.58MHz TBD TBD
1MHz TBD TBD
455MHz TBD TBD

", C1° C2,X ™ o-5x

Ad <+ ¢ X-5x

8FY#+ L+ ¢ 95<
S*l éFY4RC+ CAO 2143 95< ELO?UUOSC1' VDD KEE2yOpL 0  24KW 1MW KE,X
+L EOSC1a GND KEE2yOp 470pF X+ ¢ A{*6,X2i43EJs 4 UNearo4- OSC20Eg| EIFE’
aeFvalvex,AX A+ b OSC2 NMOS O$3Egi E# GERC 95Ne)[E EiLO?UtbPe+L  A<Q
'18 95<GI5B&4 EW" E 95<Ne)[i’ VDD A#y z "8f( De,X &5a-& E184aEO U*i9.
AuEu éLO?uU2’B 95Ne)[ X U AibéF¥%+L RoscXL EAE-5xL )08V L_ RC 95<I|
#yz7z1 VDD (MO AE4“UdA
"y 8,X  YFY4+CA® éF¥+ L Rosc E a 0% £ nNe)| EO /X&FY+ «JATE| 95<X
Ne)[ AV ph*i+ CA *i OSC2,X open-drairEg T EihAltbPE-p+ 1 X 95<X0 n0 A

Vb b

Ro s

470j;.F

fsy/da NM OS O—p¢® SDCrdin

OscCi1

8FYut+ L+ « 95<
BKYa(«nE 95<
WDT 95< Op " <(AOY U8f( b &7%+ |0,X 95< EWIi 5V EX<OEKEL _
65ms & 4LO éFvuX<E G! E+ }7pEYNMA'SBA')( E 9VO0GBA&E E2143EJsUO06|0 E
WDT 95 <4»4A7%+ |0&+0Y A E9 HALT 64E EVp,RKY(«nE 95<i' Y E
is5eirt E A lEIE> }7pEYNM U,RKY4(«/U!6 18V,0 s5¢é A
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V0danrXVvo  gGf
vVoda

Y HOLTEK )( FNKYVO s6NEGHALT 64aé5U Sleep6a A'E 91864 E2i430!6
95 E8f(,X10+# TLI" M-O+# 1 4{ E+ b) +OZYF%105E E W A 1>e gGf J4»4AER
> E5a4LO?UG| E> a! AE-p(Mau)( LO?UO4A o+ 1A« J100 £LSO E +$d+GEY
L$,X U AV+"40+2i43 AMYGj?UA
E9"s5¢6d4

V06a™EIE> HALT U, r),@E64V R48p o]
2143 95 <U>e GKA Eh*U/B c0!6 (i HALT U, @
8f(Y RAM ~~ < XYex04a-
Vp WDT EJs$d 97% WDT 95< Ei WDT U>#UL8 aaGj,AuD x89%d b2i43 E
JsEi0!6AuD
YEg9 /EgI0A (SO +04a-
s67,< PDF U «!>5B 1538 TO U« I>e#ULE
M- O+ #

2U S2i43M-O+#L! O&a E 1¢]4{ EL8ZLO?U) E' 9 HALT 64 EE-?U5%x<% + CA XA’
AuAM y?2U", aEg 9EgT- XSO A YP-L kEg9é6i MNOyP-+ Gé"+ G E (i1EO6 & é6i#BON
53 6CK YF¥: 95A°éE-LO?U".a)( EgIOA -b,XBOEQ E'éFY%+CA CMOSEg9E EAASB -
+# A8 YFY4RKYa(« 95 < S6NE 3 U#\56FYs UNqg é X+ # A
oGf
'2143E79 HALT 64R EAEE>1R/j«aaGf 0
eFY4 4!
PA - RLI"
2143
WDT $v i
8+ &FY4 RES é61 gGf E2i4314£ 7 <& ! XE>R A8+ WDT $viaGf Ei,BKYa(«Au D < U>e
#ULBAE- o/; oGf+ 8FN 152434 ! EAEESO™, < TO ° PDF!9g+W,X gGf$d A2i43
b+ & ;> #UL8,RKY4a(«,X U, EPDF>#UL8x ;> HALT U, EPDF U5B! A RKY4(«AuD <$viUi5B
I TO U«J@Gf2i42 EAE&!RcAuD< UUUN EJWU«+OsY(SO A
0OA - PA XIE£p!ALEIE> }J7pEYNM(AOYEY Y2 oGfs6N  APAOA - gGfa EIRcUuURO50 @
4»4A > A

V p2i43 EiE> +oGf EiYoliA6N¥6 E V +U6é «S6N U U A£$u ERcU
HALT U,RO5@4»4A ;> EIBE «%aGf)( E JhX cau/Rc¥%Yi +S6NéU
UONKAE &> ;> x V «S6NeUUpsy  Eil7 X «jhUT¥0 AANUE9VO0dA !é
FY oAE" U « I>eA’ 1 EJG «XgGfs6N U’ A
O°pGf _E¥o EZ217 En> ULO?U 1024 p2i43EJs<6 AVpoaGi+ «¥6  EQo6rX
*$/Rc;> UEECOpéDp<6 AVpeGfay- «;> HALT RO50, EiwUU 1024p
2143EJs <6483 aoy ;> A
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BKYa(«Au D <

RKY(«nE<Xs6NUbL!6+ XFD1ESd&X/RcA7 |0ECCE@ p-1,X A' WDT$vi
EEW{6Op 8f(a! ,X|0 AWDT EJs$dAEIE> }7pEYNM gpEJs$d Ono EWDT 95
< DeXYF¥% RC 9580 EJs AfsyddAA"48X Vp WDT }J7pEYNMA’ /U6 Eil),1G,XU

u- A

214310+ _ 5V E,BKYa(«nE <$vi < OE¥ 658 AV pEY %2 Z YFVAWDT 95< EE-pNe
)T 4£E>256 UNemo 17ms$vi <6 A ™MNO"Y & X EE-p¢*i,X YF4EJs X <6 Allc- VDD A#y
z> 018N5a - AWDT NX UNe <At EKSWDT $viEKE EASBWDTS ",<1 07C2 !'EG
WS0~WS2!17{*6 & a,X$v 1 EKE E U WSOEWS1 " WS2FNASB 1EAS$vi<60Q 2.1SA
b7 b 0
[—]—]—-]—-]—]w gdw dw Jw b Ts Register

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

PrRrRrRROOOO
PrORrORORO
RPRRRRPRRE
P OWR0ANR

PPRPOORRLROO
N AN

Notused

BKY(« ™, <
°Op WDT EJs$dEYNM U EJs EW 2i43EJs,X UNe A"v:aX EVpStU,EJs0O E
JS$AE 2i143E 9V064aa EOU EJsiolee WDT U «J+xAX  AUE-/j ™ % R E2i43 %6N
EIE> éFYF EeGj,a! A'2i43j0UFDUG|X)f WE ETA S*i YFYs WDT 95< A
2143017 Eo>(SOR EWDT$VIUDTE 8f( &! EesB! TO(SOU«! A5a EVp2i4s
@bVv06a EWDT$vialUsB! TO(SOU«!JaYRcAuD< UU U AEIE> éF..@ E 4!
(RESé61"+ G J)AECEU, > HALT U, VY/j+"©Ai9#ULS8 WDT XY« A

CLR WDI Fladrw DT Type
CLR W DF¥ pmfjguratfon Olption

1 or 2 Insl—r—u—c—l—i—ejns

fsYld—w D T C loc|kgS b ltrc &
W DT O sefflthfiguratian Oziplgg

W DT CIocH—e—quce

CLR

ol

W DT Time-out

BKY4(«48 X

ETE>ECE U | Y a/j «"O#UL8,BKY4(« ™, <  E+ }7pEYNMEY YAEY ¥ S*I'CLR WDT” U , & S*ii
“CLRWDT1" * “CLRWDT2" @50, Aibl O/EY% E%?U;> “CLR WDT” “#UL8 WDT A5al /i
EY ¥E ™MNOx O ;> “CLR WDT1” * “CLR WDT2" 16N &4 s#UL8 WDT A'EY %1 /j+"© EVp “CLR
WDTL1"17*0 9#UL8 WDTEy- a;>E-50, ~ X E¥%Y;> “CLRWDT2" U, !6N#UL8 WDT A
a ;> “CLRWDT2’U.,a E%Yy-;> “CLRWDT1" U0 lAwUL8 WDTA
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}7pEYNM

}Y7PEYNM 1&» m/B ¢ E m 98f( AEIE> HT-IDE ,XEC E O ¥)f WE S*ii5U 01 O ¥E>/R A EY % }7pEYNM A’
}7PEYNM&» 9)( & E "© aEiE> h*i/B c A A Y!I™NOY2i43XLO?Un EK'YsA-5xR>< O

48 E B NV
1 wDTO'OéGKA
2 | WDT EJs$d OWDT 95 Afgyd4
3  #UL8RKY(«U 5DO156é 25
4 PA gGfs6N O'O /GKAAIEY A
5 PAEPBEPCOYé& be+L
6 | PAEg920 _OCMOS/f §(M?° ¥
7 BzIBZs6NO'Oe&l7 XEg9 /EQI-
8 <OS+<EJs9%dOnE< 0énE< 1
9 2143 95 ORC 95/J' 95
10 LVR s6NO'0 /GKA
h*(+ CA
Vb b
o)
V DD
I I o PAO-~KE7
w ‘ P B2~ 7
 Srow Beriii R
0 .F_— i R—Eé PDoO-~KED7
i -0 .1F i P B O feB—8
AP A ! P B1 jeB—8
V S S TM R—6—
777 TM R
OSC1 P GO feNeT
Circluit|ng s c 2

See OscillatdM48F50E
S ection
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O,L3
ATY

1)) ( &asEm0X —iubWXU L§ Els0 L8 O4R3cU -O EXi9UD)( V)
> UnX10 A, 5x)( Ecoz e&&l# X0, EECYE>A 5 E/RCA'AUSUA! s
a r),2AXnh* A

ZEteqU?-@/i@ XU -0 EyROYs6NU4A Y4 WA A
0,<6

OF%UXi0 %LO0?2u0pU . <69;> AU AAx*iée><ilO?2UgpU <6 AdOpU, <
6,1'b p2i43EJs <6 E'18Vpil 8MHz X2i43EJs 95<B EOF%UXjoUu 051 ;> °
aE5aU éAx*iijoiUi s ;> a4 A<Q'LO?UgpU, <6,XU ET UX JMPACALL A
RETARETI "1><0, E Vp(#] IRcAuD<"+8V"~, < PCL3U18..C Op<6betl;> A

GU, = PCLXY<*EBab7EEYCCE@7C, E ELO?UTOp<é6+;> E_V CLRPCL &
MOV PCL,A U, AIibCCE@ U, ™MNO"Y4&X EVpl"EW,X48 p(I#] CCE@ |0U18...C Op<
GEVPuUYiLOOp<6GA A
D B,X6EO
) /IBc DBOEDO S*i®O Ne4 Xi0 O ES*iY/i MOV XU, EDB4a A1¢~, <
E@/I7C3 t< (i z )E5aeé6NOEYI|0YGD 3t< ADBOEOOG?UXh*i O ¢Eg90A -
y DB&SUGEODB EgioA- A

1k Eoilk

1k Erlk DB @)U 0F%U)( h*i ™LO K U,X6N o Ed,Bx)( YFY%XU LS EAE
yr,tagXEalk A't'©,X48pCYT 255@&£'0,X48pa&b 0 EE?U"YAEI7.BXD)UE ' 6!,X
KANIAINC AINCA ADEC ° DECA U ,c0ZiOpUn X tOeé£0,Xs6N A
F Ee /i [Enlk

U SF EeEnlk _V AND AORAXOR * CPL <FNUV 0, B5x)( YF%,XU L§ AGTD(#]
D BEalk,X U, EDB,X 6EQ ™NOEIE>3 t< All YFEeDBEnlk EVpEolk4§p LE EiLE U«
IU>5B! E°éFEeDBEo*i6aE-Y/i!1U, E_V RRARLARRC  RLC n0Z&°@acC/|
O1X«'© Aaaxi'O,AsuCtaaXh*uLO?2u  A/M!1U, *ub >0A - X/R ¢ h*i EDBAC¢
YFY.~, <E@/ITCE 1U«! E5a81{A>"P"  E/iIEalkE- A h*ii (i ,"© AL8"©,XEn1k4™ & A
U “{ XE@6

RcU G>as*i  JMP U ,CCE@7CUn éS*i CALL U Ax*i$/RcX6a E@g5U aai
b'$/Rc>e:> @4 E/R ¢ MNOP@ PE"25s9,X AE-p|0 + 5B $/RcG X E'20,
RET 9r), EWAS/RcCC2 CALL U, aX AuIJMP U, ERci¥% cC OpUn,X
5a/AEJALOV CALL U 8CcC2 AOpM2 V+i,XU U, 5SECCE@ ECCE@5E + DB,|<é
Un!9tltn AFI~CCE@ 5 EE/R c U4»4A ;> RO50 , 6+9E> @CCE@7CYyR9 XU, AE-oU
0, /R cCD &X GK ECCE@5EA6N éFuOGEgEes5U YFLDBILX A
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IEalk
aoDB,|< )p!,XEalk U, Bx)( X(Ma O AE-(M 0 1bEg 10A - |,XA'5B @ J
Y*i EJ py,X!80A - X é61A LS SET[m]li & CLR[m]i U,9AnJ P-~1é"! A
Vp'uYE-(MO E/RcA’AuU ™NO AI9Egi- X 8!DB E@)UE-oDB E' 4aEgil7.B,X, D
BAE-/iAI9 -A -mI1XE>R), i {> IEalk U, 2. A
1><Enlk
DBX|,El +~,< & E'5a'@)UGGETNXDBE EWX,|GE E64&ipy,|<
Xa“ A zZ XI8KANI E,Bx)( AEuURc,|< 10oYOp>< 0 DBAEY,|X 3 E
%LO?2U 04 1T ¢, XU GAIDBE™> 1>< A
J WEgr1k
L8ZPEAs6NU & EJWU E-UA*ibO+,X HALT U,°S /RciUOA+ _é+.9)f WR
i6NI7 10,X,RKVa(«nE<{ U, AE-o0 0 X S*UIAE KU, IG,X08V A
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O L3V?U

A_

x O0Y G D

mODB,|<

AO3 t<

i01 0~7!

addrO/R c, | <

}A,00 | AE & 0.<6 | EiO«!
1k Eoilk
ADD AJ[m] |ACC aDB,|<,it E48p 9 ACC 1 Z,C,AC,0V
ADDM A,m] |ACC aDB,|<,it E48p 9DB,|< 1” Z,C,AC,0V
ADD  AXx ACC a0YGD,it E48p 9 ACC 1 Z,C,AC,0V
ADC AJ[m] |ACC aDB,|< AE !U«|it E48p 9 ACC 1 Z,C,AC,0V
ADCM A[m] |ACC aDB,|< AE!U0«it E48p 9DB,|< 1” Z,C,AC,0V
SUB AX ACC a0YGD,I £ E48p 9 ACC 1 Z,C,AC,0V
SUB A[m] |ACC aDB,|<|£ E48p 9 ACC 1 Z,C,AC,0V
SUBM A[m] |ACC 4aDB,|<|£ E48p 9DB,|< 1" Z,C,AC,0V
SBC A[m] |ACC aDB,|< AE !'U«X; , £ E48p 9 ACC 1 Z,C,AC,0V
SBCM A,[m] |ACC aDB,|< AE'0«I£ E48p 9DB,|< 1” Z,C,AC,0V
DAA [m] Ut'©Emlk 9 ACC X AxH E D EJU48p w,

1 C
9DB,|<

F EeEnlk
AND AJ[m] | ACC aDB,|<. a Enlk E48p 9 ACC 1 z
OR AJ[m] | ACC aDB,|<. @ Enlk E48p 9 ACC 1 z
XOR AJ[m] |ACC aDB,|<. Oé Enlk E48p 9 ACC 1 z
ANDM A[m] | ACC aDB,|<. a Enlk E48p 9DB,|< 1™ z
ORM A[m] |ACC aDB,|<. @ Enlk E48p 9DB,|< 1™ z
XORM A[m] |ACC aDB,|<. Oé Ewnlk E48p 9DB,|< 1" z
AND  AX ACC a0YGD. & Emlk E48p 9 ACC 1 z
OR A X ACC a0YGD. é Enlk E48p 9 ACC 1 z
XOR  AX ACC a0YGD. Oé Ewulk E48p 9 ACC 1 z
CPL [m] iDB,|<?j E48p 9DB,|< 1™ Z
CPLA [m] iDB,|<?; E48p 9 ACC 1 z
Eeer'Exe £
INCA [m] |E=rDB,|< E48p 9 ACC 1 z
INC [m] |EerDB,|< E48p 9DB,|< 1" z
DECA [m] Ee£DB,|< E48p 9 ACC 1 z
DEC [M] |Ex=£DB,|< E48p 9DB,|< 1" z
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}A,00 | AEa | 0,<6 | EjO«!
N
RRA [m] DB,|<C/O! E48p 9 ACC 1
RR [m] DB,|<C/iO! E48p 9DB,|< 1™
RRCA [m] GE 'UDB,|<C/iO! E48p 9 ACC 1 C
RRC [m] GE'UDB,|<C/iO! E48p 9DB,|< 1" C
RLA [m] DB,|<% 0! E48p 9 ACC 1 ’
RL [m] DB,|<% 0! E48p 9DB,|< 1"
RLCA [m] GE'UDB,|<% 0! E48p 9 ACC 1 C
RLC [m] GE 'UDB,|<° 0! E48p 9DB,|< 1™ C
DB 6ED
MOV Am] | UDB,|< EO7@CC 1
MOV [m],A | UACCEO7CDB,|< 1"
MOV  Ax UoY G DEO7&ACC 1
IEnlk
CLR [mli |#0UL8DB,|<X! 1™
SET [mli |5B!DB,|<X! 1™
E@
JMP  addr | “5ECCE@ 2
Sz [m | VpDB,|<LE EIiCCE>RO50, 1™
SZA [m] | DB,|<EQ7C ACCEVpYe+LE EICCE>RO50, 17"
sz [mli | VpDB,|<X1 il LE EiCCE5RO50, 1"
SNZ [mli | VpDB,|<X1 ilaLE EIiCCE>RO5U, 1"
Sz [mM] |EerDB,|< EVp48p LE EIiCCEsROS5U, 1"
SDz [m] |E£DB,|< EVp48p LE EIiCCEsROS5U0, 1™
SIZA  [m] |EerDB,|< EU48p 9 ACCEVp48p LE EiCC L

EERO5U0,
SDZA [m] |E=£DB,|< EU48p 9 ACCEVp4§p LE EiCC =

EERO5U0,
CALL addr | $/R cAx*i 2
RET ¢ $/R CE" 2 2
RET AX ¢$/RcE'2 EJUOYGD 9 ACC 2
RETI ¢ oE"2 2
Ix<
TABRDC [m] [ Al2'INILX ROM Ye EJEO7CDB,|<" TBLH 2"
TABRDL[m] | Ai2OaNILX ROM Y+« EJEO7CDB,|<> TBLH 2™
JWOU,
NOP ONOU, 1
CLR [m] |#UL8DB,|< 1™
SET [m] |[5B!DB,|< 1™
CLR WDT | #UL8,RKY(« n E < 1 TO,PDF
CLR  WDT1 | NX#UL8,RKYa(« 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 E9V054a 1 TO,PDF

"1, O1A ICCE@ U ,5a?CE V pI'EW,X48 p(I#] CCE@ GLO2 p<6 EVp'uY ¥*6CCE@E i %LOOp<6 A

2AT)0 812U -
CLRWDT1 &
CLR WDT2 >E24A ;> &

3ATDb

PCLXY+ULO?U2 p<69;> A

ETO ° PDF U«!>#UL8 EL8!8 &

CLRWDT2 U 53?0 ETO " PDF U«!3AET«;>48pE |
TO " PDFU0«!+O &~

E CLRWDTL

A
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O,n
ADC A, [m] Add data memory and carry to the accumulator
AE a0 U0OnXDB,|< A3t<Ye1zE 10|t E48p, 3t<
EclkE>/RO ACC ACC+H+[m]+C
EiO«! O OVAZAACAC
ADCM A, [m] Add the accumulator and carry to the accumulator
AE a0 U0OnXDB,|< A3t<Y«E !0«!]t E48p, UnXDB,|< A
EalkE>/RO [m] ACC+[m]+C
EiO«! O OVAZAACAC
ADD A, [m] Add data memory to the accumulator
AE a0 UU0nXDB,|<'3t<Yslt E48p, 3 t< A
EclkE>/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
EclkE>/RO ACC ACC+x
EiO«! O OVAZAACAC
ADDM A, [m] Add the accumulator to the data memory
AE a0 UU0nXDB,|<'3t<Yslt E48p, UnXDB,|<
EalkE>/RO [m] ACC+[m]
EiO«! O OVAZAACAC
AND A,[m] Logical AND accumulator with data memory
AEad U3t< XDB'UnDB,|<Y+.FEea E48p, 3t<
EalkE>/RO ACC ACC “AND” [m]
EiO«! O z
AND A, x Logical AND immediate data to the accumulator
AE a0 U3 t< XDB'OYGD.FEea E48p, 3t< A
EclkE>/RO ACC ACC “AND” x
EiO«! O Z
ANDM A, [m] Logical AND data memory with the accumulator
AEad U0UnDB,|<Y+*'3t< XDB.FEea E48p, DB,|<
EalkE>/RO [m] ACC “AND” [m]
EiO«! O z
CALL addr Subroutine call
AEAO "SEXA*GUn X$/IRc EISE/RcAuD< t 19<kBOp?U;> XU,
J 9UU Ey-EQ9Un J¢, :>/Rc A+ b U LO?UNq é XEolkE
80U, 2p<o6 A
EalkE>/RO Stack Program Counter+1
Program Counter addr
EiO«! O ’
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CLR [m] Clear data memory

AE a0 U0UNnDB,|<XY#ULE A
EalkE>/RO [m] OOH

EiO«! O ’

CLR [m].i Clear bit of data memory

AE a0 U0ONnDB,|<X i!Y«#ULE A
EolkE>/RO [mli O
EiO«! O ’

CLR WDT  Clear Watchdog Timer

AE a0 WDTAUD<AVOU«! PDF RBKY(«$vIU«! TO#ULEA
EnlkE>/RO WDT  00H

PDF&TO 0
EiO«! O TOAPDF

CLR WDT1 Preclear Watchdog Timer
AE a0 PDF" TO U« !IFN>#U 0 A ™MNOG! LR WDT2 OCK S*(i#UL8VDT AuE <A /R
c™:> CLRWDT1E53"uY;> CLRWDT2EEPDFA&TO #+-s(S0a- A
EnlkE>/RO WDT  00H
PDF&TO 0
EiO«! O TOAPDF

CLR WDT2 Preclear Watchdog Timer

AE a0 PDF " TO U« !FN>#U 0 A ™NOG! LLR WDT1 OCK S*i#ULSVDTAUE <A /R c
™ > CLRWDT2E5a'uY ;> CLRWDT1EEPDFAa TO z+-s(SOa- A

EolkE>s/RO WDT  00H

PDF&TO O

EiO«! O TOAPDF

CPL [m] Complement data memory

AE a0 U0OnDB,|< XIEO!aF Eej Eil'b¢ 1-0é¢ 0-1A

EnlkE>/RO m]  [m]

EiO«! O Z

CPLA [m] Complement data memory

AE Al U0nDB,|< XEO!aF Eej Ei'b¢ 1-0é¢ 0- 1E48p>e, 2
3t<éDB”,<,XYe+Dan A

EnlkE>/RO ACC [m]

EiO«! O Z

DAA [m] Decimal-Adjust accumulator for addition

AE a0 U3 t< XYE@6 BCDA'E E@a E-  AOAVp"IX b “9" &
AC=1EFw BCDAxH ;> is t “6” Eais +0a- xVpP-"1X 0b
“9” @ C=1EFw BCDAxH ;> is t “6” ABCDE@6rBiP B3 t< U«
;> OOHEOBHEG6OH & 66H X t'©Enlk E4§p, DB,|< A%YE 10«
l C«Ej E*90/sY BCD,X  Glb 100EJAE> 2'z E DXt
"©Ea1kA

i0o O [m] ACC+00H & [m] ACC+06H
[m] ACC+60H & [m] ACC+66H

EiO«! O C
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DEC [m] Decrement data memory
AE a0 U0OnDB,|<XY<£ 1A
EalkE>/RO [m] [m]-1
EiO«! O Z
DECA [m] Decrement data memory and place result in theragtator
AE a0 UO0UNDB,|<XY<£ 1E™M8p, 3t<J+O0UNDB,|<XY*a
- A
EalkE>/RO ACC [m]-1
EiO«! O Z
HALT Enter power down mode
AE a0 18U 4el6/Rc;> JGJ2i43EJs ERAM "~,<XYex0Os(SO EWDT Au D
< UNe<>#U“0" EVOU«! PDF>5B! 1IEWDT$viU«! TO>#UOA
EalkE>/RO PDF 1
TO O
EiO«! O TOAPDF
INC [m] Increment data memory
AE a0 U0UNDB,|<XY-et 1A
EalkE>/RO [m]  [m]+1
EiO«! O Z
INCA [m] Increment data memory and place result in the aotator
AE a0 U0OnDB,|<XY-t 1E48p, 23t<J+x0OU0UNXDB,|<Ye*a- A
EalkE>/RO ACC [m]+1
EiO«! O z
JMP addr Directly jump
AE a0 IRCAUD<,XYe+ 5E +>UnX 2. E/Rc+ X 4»4A > A X
>tEQE E™NO!90OpONU,<6 E 80, 2p<6X0, A
EalkE>/RO PC addr
EiO«! O ’
MOV A,[m] Move data memory to the accumulator
AE a0 U0OnDB,|<XYe+a 3t< A
EalkE>/RO ACC [m]
EiO«! O ’
MOV A, x Move immediate data to the accumulator
AE a0 U8 I0OYGDEQ93 t< A
EalkE>/RO ACC x
EiO«! O ’
MOV [m], A Move the accumulator data to memory
AE a0 U3 t<XYea UnXDB,|< A
EalkE>/RO [m] ACC
EiO«! O ’
NOP No operation
AE a0 ONjO ENNc;> BO50, A
EalkE>/RO PC PC+1
EiO«! O ’
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OR A, [m] Logical OR accumulator with data memory
AE a0 U3 t< XDB 'UnXDB,|<Y<FEeé E48p, 3t< A
EalkE>/RO ACC ACC“OR”[m]
EiO«! O Z
OR A, X Logical OR immediate data to the accumulator
AE a0 U3 t< XDB'0OYGDFEeé E48p, 3t< A
EalkE>/RO ACC ACC “OR" x
EiO«! O z
ORM A,[m] Logical OR data memory with accumulator
AE A0 U,iUnDB,|< XDB'3 t<FEeé E48p DB,|< A
EalkE>/RO [m] ACC “OR” [m]
EiO«! O Z
RET Return from subroutine
AE a0 UUU~,< XIRcAuD< 64 E/IRc+ 22X 4»4A >
EalkE>/RO PC Stack
EiO«! O ’
RET A,/ X Return and place immediate data in the accumulator
AE a0 UUU",< XIRcAuD< 64e3 t<EQ9UnNnX0YGD E/Rc+ 22X 4»
4A > A
EalkE>/RO PC Stack
ACC X
EiO«! O ’
RETI Return from interrupt
AE a0 UUU", < XIRcAuD< 64a¢é +s6NEIE>A'SB EMI !Gj, S6N AEMI {
S B6NX {! AVpu;> RETIO, IEaY ep>sih EiE-p U
UE"2 /Rc !>elh A
EalkE>/RO PC Stack
EMI 1
EiO«! O ’
RL [m] Rotate data memory left
AE a0 U0ONDB,|<XY*% 11Ee1 711 0'A
EalkE>/RO [m].(i+1) [m].i (i=0~6)
[Mm].0 [m].7
EiO«! O ’
RLA  [m] Rotate data memory left and place result in theimedator
AEAO U0ONDB,|<XY*%% 11Ee1 711 0 'E48pEO 3t< E5aU0nD
B,|<XYexDa- A
EalkE>/RO ACC.(i+1) [m].i(i=0~6)
ACC.0 [m].7
EiO«! O ’
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RLC [m] Rotate data memory left through carry
AE a0 U0ONnDB,|<XYE2aE 1 U« 11E1 7!12a.E1U«eés XE U
«f 1 0'A
EclkE>/RO [m].(i+1) [m].i (i=0~6)
[m.0 C
CcC [m].7
EiO«! O C
RLCA [m] Rotate left through carry and place result in tbeuanulator
AE a0 UO0OnDB,|<XYE2aE 10«9 11E1 7!2.E1U«eés XE!
O«i1 01! /i14a8§pEOd23t< E UnDB~,<XY+x0é&n A
EclkE>/RO ACC.(i+1) [m].i (i=0~6)
ACC.0 C
CcC [m].7
EiU«! O C
RR [m] Rotate data memory right
AE a0 U0ONDB,|<XYe~)fC 1'el1 o1 71A
EclkE>/RO [m].i [m].(i+1) (i=0~6)
[m].7 [m].O,
EiO«! O ’
RRA [m] Rotate right and place result in the accumulator
AE a0 U0ONnDB,|<XYe~)fCh 11'E1 01 7VEM48p , 3t
<E5a0nDB,|<XYe+x0a- 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

AE a0 UO0ONnDB,|< XY E2aE ' U« C/l 11E1 O0!2.E!U«eés XE!
O«i1 71A
EalkE>/RO [m].i [m].(i+1) (i=0~6)
[m.7 C
C [m].0
EiO«! O C
RRCA [m] Rotate right through carry and place result ingbeumulator
AE a0 UO0OnDB,|< XY E2aE ' U« C/ 11E1 O0!2.E!1U«eés XE!
O« 1 71 /i148pEO23 t< E UnDB~,<XYex0an A
EalkE>/RO ACC.i [m].(i+1) (i=0~6)
ACC.7 C
C [m].0
EiO«! O C
SBC A,[m] Subtract data memory and carry from the accumulator
AE a0 U3 t<£+UNnDB,|<XYe1ZE U «X | E48p, 3t< AV pagp

B6 EC U«#UL8 OE; 48p 76 OEC U«IABB 1A

EnlkE>/RO ACC ACCE[m]EC
EiO«! O OVAZAACAC
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SBCM A,[m] Subtract data memory and carry from the accumulator

AE a0 U3 t<£+UnDB,|<XY ¢ 1ZE 10U« X E48p, DB,|< AVp
48p B6 EC U« #UL8 OE; 48p 176 OEC U«IABB 1A

EalkE>/RO ACC ACCE[mEC

EiO«! O OVAZAACAC

SDz [m] Skip if decrement data memory is 0

AE a0 U0OnXDB,|<XY*£ 1E@- U OE8t 0IiCCE>RO5U, E+ bak
ROpU E?U" 190pONU <6 E 180, 2p<6,X0, AvVpagpa

OEiR c4»4A > RO5U, A
EclkE>/IRO [m [M]-1EVp[m]=0CCE>RO50, ;>

EiO«! O

SDZA [m] Decrement data memory and place result in ACC j§Kip

AE a0 U0nDB,|<Y+£ 1E@- U OEVp O0iCCEsRO50, E!848pU,

3t< E UnDB,|<Ye+a- A+ bakBOPU, ET?U" 19O pONU

<6 E u8U0, 2p<6XU, AVpagpa OEiRc4»4A;> RO50
LA

EolkE>/IRO ACC [m]-1EVp ACC=0CCE>RO50, ;>

EiO«! O ’

SET [m] Set data memory

AE a0 U0nDB,|<XIE£OIASB 1A

EnlkE>/RO [m] FFH

EiO«! O ’

SET [m].i  Set bit of data memory

AE a0 Uu0nDB,|<X1 i IABB 1A

EalkE>/RO [mli 1

EiO«! O ’

Sz [m] Skip if increment data memory is 0

AE a0 UUnXDB,|<,XYst 1Eg+ U OE8 0IiCCE>RO5U, A+ b2k
ROpU E?U" '190pONU <6 E 180, 2p<6XU, AVpagpa

OEiRca»4A > RO5U | A
EolkE>/IRO [m [MH+1EVp[m=0CCE>RO5U, ;>

EiO«! O

SIZA  [m] Increment data memory and place result in ACC glip

AE a0 U0nDB,|<XY-et 1Eg- U OEVp O0ICCE>RO5U, E!848pt
>e, 3 t< E UnDB,|<XYe*&n A+ b2kROpU, ET?U" !9
OpONU, <6 E 180, 2p<06XU, AVpdgpa OEiRca»sA> R
o050, A

EnlkE>/RO ACC [m]+1EVp ACC=0CCE>RO5U, ;>

EiO«! O ’

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

AE A0 g+UnDB,|<X1 i 1E8t4 OEi/RcCCE>RO50 ;> A+ b2kRO
bU,E?U"'90pONU <6 Eug U, 2p<o6XU, Avpssp OE
iIR ca»4A > RO50 A

EolkE>/RO Vp[m]li OECCE>RO50 ;>

EiO«! O ’
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SuUB A, [m] Subtract data memory from the accumulator
AE a0 U3 t<,XYe£+UnXDB,|<,XDB EM8p, 3t< AVpagp B6 E
CU«®UL8 OE; 48p !7é OEC U«IABB 1A
EalkE>/RO ACC ACCE[m]
EiO«! O OVAZAACAC
SUBM A, [m] Subtract data memory from the accumulator
AE a0 U3 t<XYe+£.UNnDB,|<,XDB E48p, UnXDB,|< AV pagp
B6 EC U«#UL8 OE; 48p 76 OEC U«IABB 1A
EalkE>/RO [m] ACCE[m]
EiO«! O OVAZAACAC
SUB A, X Subtract immediate data from the accumulator
AE a0 U3 t<,XYe«£+0YGD E48p, 3t< AVp4gp B6 EC U«#UL8 OE
i 48p 178 OEC U«IASB 1A
EnlkE>/RO ACC ACCEXx
EiO«! O OVAZAACAC
SWAP [m] Swap nibbles within the data memory
AE a0 U0nDB,|<X" 41°P- 41fix6 A
EalkE>/RO [m].3~[m].0« [m].7~[m].4
EiO«! O ’
SWAPA [m] Swap data memory and place result in the accumulato
AE a0 U0nDB,|<X" 4 1°P- 4 1fix6 EaU48p, 3t<eUnDB"~
,<,XDB+0O&a- A
EalkE>/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
AEAO g+UnDB,|<XY* U OE8: OEiRcCCE>RO5U, ;> A+ bak
ROpU EU" '190pONU <6 E 180, 2p<6XU, AvVpagpa
OEilRca»4A > RO50 A
EnlkE>/RO Vp[m]=0, CCEsRO50 ;>
EiO«! O ’
SZA [m] Move data memory to ACC,skip if O
AE a0 UUnDB,|<Y+& 3t< EJg.UNnDB,|<XYe U OE8t 0
iCCE>RO50, A+ bakROpU, EPU"!19OpPONU <06 E usU,
2p<6XU, AVpagpa OEiRc4»dA;>RO50, A
EclkE>/RO ACC [mEVp[m =0ECCE>RO5U0, ;>
EiO«! O ’
SZ [m]. i Skip if bit | of the data memory is 0
AE a0 g+0UnDB,|<X1 il OE8t OEICCE>RO50, A+ b2kROp
U E?U" '190pONU <6 E 180, 2p<6,X0, AvVpsgpa OE
iIR ca»4A > RO50 A
EolkE>/RO Vp[mlLi=0ECCE-RO50, ;>
EiO«! O ’
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TABRDC [m] Move the ROM code(current page) to TBLH and datanorg
J\=¥:Yo) U>< U\ TBLP UXRc-O0"+8v  A'INI AM7CUnXDB,|<é&UP-+8V
fi7C TBLH A

EclkE>/IRO [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 mgmor

AE a0 U>< U\ TBLP UXIRc-O"+8v AOAaONI Ai7cUnXDB,|<eUP-+
8V/I7TC TBLH A

EnlkE>/RO [m  /Rc-O A"+8v A
TBLH /Bc--O AP-+8VA

EiO«! O ’

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

AEad U3 t<XDB UnXDB,|<YsFEeOé& 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,|<Y«FEeO& E48p DB,|< A
EclkE> /RO [m] ACC “XOR” [m]
EiU«! O z

XOR A, x Logical XOR immediate data to the accumulator

AE a0 U3 t<XDBA0OYGDFEeO& E48p, 3t< A
EalkE>/RO ACC ACC “XOR” x
EiO«! O Z
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O>™ pnod
28-pin SKDIP (300mil)é 6 1
A
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂ
B
QUUUUUUUUUUUUL
[ \
| e
of 1 TTTTUITT LT]
E F G
o i AmilA
UE (oF:1 L_ (o]i]
A 1375 1395
B 278 298
C 125 135
D 125 145
E 16 20
F 50 - 70
G - 100 -
H 295 -- 315
| - 375
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28-pin SOP (300mil@ 6 1

”EEHHHHHHHHHHHH

A B

=

o

1
HEGROBEEEEOEY

e Th E a
MS-013
I Amil A
A 393 - 419
B 256 - 300
C 12 - 20
C 697 - 713
D - - 104
E 50 -
F 4 = 12
G 16 - 50
H 8 - 13
t 0° - g°
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28-pin SSOP (150milg 6 1|
tHf HHHHHHHHHHHH
28
A L B
1
HHHHHHHHHHHHHH
s ¢’ > G
dhvinimaisisialaisisinaisiai; W
> < * a
E F
i I AmilA
OE Oa L_ o]i]
A 228 244
B 150 157
C 8 12
C 386 394
D 54 - 60
E - 25 -
F 4 - 10
G 22 28
H 7 10
T Oe 8e
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HHAAAAAAAAAAAAAAAAAAAAAR

4 8 2

A

1 2

,,HHHH’H*HHHHHHHHHHHHHHHHHHH

C
¢’ G
0

A I Amil A
OE Oa L_ 6a
A 395 - 420
B 291 - 299
C 8 - 12
C 613 - 637
D 85 - 99
E - 25 -
F 4 -- 10
G 25 - 35
H 4 - 12
T Oe - 8e
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U>™ (° KEH?" O

KEH 1 O
T2
> e
g
_—
v
A B C
+
v
. A
> i+
T1
SOP  28W/(300mil)
OE £EA I (mm)
A KEH é U,E X 330.0f 1.0
B KEHY U,E X 100.0f 1.5
C EH —E X 13.00502
D 4R 2.0f 0.5
T1 EB4] 24.g03M02
T2 KEH * 30.2f 0.2
SSOP  28S(150mil)
UE £EA I (mm)
A KEH é U,E X 330.0f 1.0
B KEH Y U,E X 100.0f 1.5
C EH—E X 13.07050:2
D 4R " 2.0f 0.5
T1 EB4} 16.30‘31'0'2
T2 KEH * 22.2f 0.2
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SSOP  48W

OE £EA I (mm)

A KEH é U,E X 330.0f 1.0

B KEH Y U,E X 100.0f 0.1

C EH —EX 13.09° 02

D 47 2.0f 0.5

T1 EB4i ° 3220302
T2 KEH * 38.2f 0.2
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EcEgu 1 O
PO P 1
> -~ » -
PODOOOOD OO
W
D||P &) &) &)
/ ,
oy P
> A0e
|:\\: E :F
SOP 28W/(300mil)
UE £EA I (mm)
w EnEg U 24.0+0.3
P ONOHKEC+ 12.0f 0.1
E 0S (5B 1.75f 0.1
F ONOH7COS (C+/A‘z A 11.5f 0.1
D 0S (,E X 1.5+0.1/-0.o
Dl ONOH 5. (,E X 1'50+0.25/-O.00
PO 0S (KEC+ 4.0f 0.1
P1 ONOH7COS (C+/AKS z A 2.0f 0.1
A0 ONOHKS 10.85f 0.10
BO ONOH * 18.34f 0.10
KO ONOH#A 2.97f 0.10
t 6Eglnz 0.35f 0.01
C 2220z 21.3f 0.1
SSOP 28S(150mil)
OE £EA I (mm)
w EnEg(° 16.0+0.3
P ONOHKEC# 8.0f 0.1
E 0S (5B 1.75f 0.1
F ONOH7COS (C+/A‘z A 7.5f 0.1
D 0S (,E X 1 550-1/-0.00
D1 ONOH ﬁ (,EX 1_50+O.25/-0.00
PO 0S (KEC+ 4.0f 0.1
P1 ONOH7COS (C+/AKS z A 2.0f 0.1
A0 ONOHKS 6.5f 0.1
BO ONOH ° 10.3f 0.1
KO ONOH#A 2.1f 0.1
t 0Eglnz 0.3f 0.05
C 2220z 13.3f 0.1
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D > > :
é »ie
$€B€B€B%€B€Béé$$@$®@$$$é$
| I— | I— | I— | I— | —— \L
D L @D ® ® W c| B I
— —— —— — y 7!‘.
DD DD/DDPDDPDDODDDDDDDDD l
D_;/ P *K 1
-
K 2
» A0«
SSOP 48
OE £EA I (mm)
W EcEg U 32.0+0.3
P ONOHKEC+ 16.0f 0.1
E 0S (5B 1.75f 0.1
F ONOH7COS (C+/A‘z A 14.2f 0.1
D 0S (E X 0a?2
D1 ONOH & (,E X 1.570-2570:00
PO 0S (KEC+ 4.0f 0.1
P1 ONOH7CO0S (C+/AKS z A 2.0f 0.1
A0 ONOHKS 12.0f 0.1
BO ONOH * 16.2f 0.1
K1 ONOH#A 2.4f 0.1
K2 ONOH#A 3.2f 0.1
t 0Egunz 0.35f 0.05
C ?2Z20'z 25.5f 0.1
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