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IRcAuD<"+8V EG/RcAuD<"+8V~,< PCLEAI EBE/MRc{ 2k Eew AlAla m
9X~,< AEEEy6EODB E-",< EODpPRCc-ACCE@ALEY> ;> FE5a  %Y"+8V,X
0 Y X E’IBCCE@>L$ uUaNl,|< EG256p,|< ,X8xEY E'E- Op/R cCCE@?U ;>
EELO".ai!90pONU <6 A

IRCAUD <" +8V iR c{ R ~<A*i,X APCL X S*u A6ND7E/RcU E Ngé,X <6LO?U
NX 2k AYG PCL ", <EiXpCAuM"s6N"~, <F%N R A
54 IBcAuD<
bll | b10| b9 | b8 | b7 | b6 | b5| b4a| b3| b2| bl] bo
fiYea! 0 0 0 0 0 0 0 0 0 0 0 0
&FY, 0 0 0 0 0 0 0 0 0 1 0 0
nE/AuD <$vi 0 0 0 0 0 0 0 0 1 0 0 0
ADE@6 - 0 0 0 0 0 0 0 0 1 1 0 0
5 ECCC— PC+2
>T™MERCL PC11| PC10| PC9| PC8| @7 | @6 | @5 | @4 | @3 | @2 | @1 | @0
CCE@B/RcAx*( | #11 | #10| #9| #8| #7| #6 #39 #4 #8 #2 #1 #0
¢ $/R cE" 2 S11 | S10| S9 | S8| S7| S6/ S§ S4 SB S22 %1 BO
IRcAuD<
", O PC11~PC& ' /R cAu D <
@7~-@0OPCL !
#11~#00 0 -0
S11~-s@m U U™, <!
Ib HT46R49E/R cAu D < 12 'EG bll~b0
ib HT46R47° HT46R48AE/R cAu D < 11 'EG bl0~bOE>< bl1é”’
ib HT46R46E/RcAuD< 10!EG b9~bOE>< b1l bloé”
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uu

UU ,|< OpMMXFYU EW™*39| /RcAuD<,XYes A BEY¥%X)( EUUAYD
466 KE EWAf4 DBF%N34a /RcONKEF4N Eéfa AAI2a34 Am9 A1+ 00
OJ\ AStack Pointer, SRt1U/ Ea 3 4AAIm AU$/RcAx*ié «jhauE E/R cAu D <,X
Ye>e 9QUU A'$/Rcé <au/Rc4§3E EE'20, ARET & RETIAS/IRcAuD<¢UU G;j
Sk WoLX A'8f( a! a ESP U U & U U,XNJIFYA

Top of[Stackck Leye

I 1
Stack Lepyell 2
I 3

S ta dk
- P
Poinlter Stack Lepe "

A 4

Bottom o|f Sttack Leyel|l N

"V, Olb HT46R465a?CEY 4 UU x5alb HT46RATAHT46R48A° HT46R49EKY 6 UU A

VpUUAESUE & YM2# X ¥ E <AE" U« !i>5B! E +jhU>eUl6 A'0U
UON£& A;> RET@RETIA «U>jh AE-p(M0=o/R cAAUSULT ), X «"© ONXL UU$vI A
5aGSUUAESUECALL U, At>e > E5aE6 AU USVT AS*IEhFSIUUSVIX ™ % ¥*6 E~

E- A6NTE6 44 ANX 6,X/IRc U U ;> JiAA A

1k FEe) U ALU

1k FEe) ) \Gj?UXF¥%N E;> U LS X1k 'FEeEwnilk AALU E2y )( XD B
4 Ely 1GXU0 -0a;>L0?U,X1k aF EeEnilk EJU48p|,ul0nX", < E' ALU Aulk
6i0E EABND7EE ' A6!1eJWESOX -~ BaiGXSE0~,<i'18E,Y*1/E-0 = E

ALU ©oXs6NVR O
1k Ealk OADD AADDM AADC AADCM ASUBASUBMASBCASBCMADAA
F EeEalkOAND AORAXOR AANDM AORM AXORM ACPLACPLA
/11IEmlk ORRAARRARRCAARRCARLA ARLARLCAARLC
Eze r ‘Eze £ OINCA AINC ADECA ADEC
U g OIMPASZASZAASNZASIZASDZASIZA ASDZAACALL ARETARETI

Bc,|<
Rc,|<*u9, *u -0 é|J/Rc Aib)( 53?0 EVYwgli/Rc,|<AoS*i A1 O
O6A4eR,|< AOTPA s*isUA4émaAXh*i -0 ) EKY OTP,|<X)( u&A
PY R .U/ ASYEO'X48/R1K EOTP)( AlwnoS*i5U&I# Xe+&97%+ O¥aAXh*i E
I bL8Ji eLO?U4E 4{a/Rc A X{+\Y }X Alb 4 GE{ EOTPz UGXEY% A°O
li,|< YIp,|< EYY & /ApY C .U/ EE-o) Ib0GE*6{eoOGXa 7 A
48 X
14 1 XIBc, | <X *GE 1K & 2KB5 I X/IRc, | <X *GE i 4K [E-2 £ bEY*U %/ )( A
IRc,|<*U/BcAuD <9I EJ 3UYyDB A>< * «9. EDB>< A!A'ni/Rc,|<X
(D) E+>< UN9T A
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(MI™ &GE
Bc

| <YFYimo  ++-
000H

Al /RcAYet+- A2i43
004H

Al éFY, <4 ulR cx+-

E@ 004H OY ;> A

a'a ERc

A" INTé6i+ Ge"

E>e* 10 AIVA!™ +9-1 (MIMIES

¢

000H O Y ;>

EVp « AE& U U sy

A

E iR ciCC

008H
Al nE /AuD< <«AulRc++- A'nE /AuD<$vl EVp « AGeUUpPSy EiR
ciCCE@ 008H OY ;> A
00CH
Al ADE@6 <4u/Rc++- A' ADE@6 AEVp « AEeUUp$u EiRci
CCE@ 00CH OY ;> A
HT46R 47
HTA46R 46 HT46R 48A HT46R 49
00QH Initialisatfionlinitialisatfionlnitialisat|fion
Vector Vector Vector
004H E xterna E xternal E xternal
Interrupt elattemrrupt elattermrrupt ector
008Hn er/E venT GnoeuriBevre fT GnoeurnBevre nt C ounter
Interrupt \ elotteerrru pt elonttemrrupt ector
OOCHA/D ConvlerhAelD C onvlerhe/D C onv|erter
Interrupt elottemrrupt elnttemrrupt ector
01qdH
014H
300H
3FHH
400 H
7F HH
800 H
FF;VH T T T DNotIm plem ented
14 bits 14 bits 15 bits
Rc,|<
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1>
IRc,|< XT) FNAtn a0 p>< E1“|,InXDB AS*i>< E BE>< 0J\™NO
>A'n EJed Us< X"+8V i>< O0\7, < TBLP AE-p~,<n >< EW"X 8!
AUGA'n>< Ul\a E>< DBA'S*i TABRDC[m] & TABRDL[m] U,¢' IX /Rc
U,X,|<Nlé,|< 0alONl 91><Ai2 A'E-oU, ;> E E/Rc,|< >< DB"+8V E U>e

6O s*isU UnXDB,|< ERc,|< >< DB,XP-+8V Ei>ed6EQ TBLH (MI"",< E5a
P-+8V p S*ii,X | U>eAl 2 0A

RO >< | /IDB#/IR O

R T

H igh @ Progrlam
ﬂ I:">Mem ry
__TBLP ||

| TBLH|| Speciiiied by [m ]
Table Contentsl Hhdeh @ gnetents Low B yte

1><8x _
1R8x _AE A& HT46R47 A/D _)( E>< 0J\'>< DBV)>n ;> AE-p _$S*i,X
>< DB*li ORG pU,|,i,|<Xx0a0NI Eul8 ORG pU, X 700HE G 2K IR ¢, | <
HT46R47 )( 0 aONI, | <XCKY Ba>< UNXAY i O06HEE- A +A« ¢ D B>< Al 2
X1 O0eDB!b/Rc,|< 706H GO aONICKY 4aXl1 Ap A K"vi&,X E V
TABRDC [m] U >S*i Ei>< UMNUA&'INI AUE-p_$  E>< DB,XP-+8V1 bLE E5a'

TABRDL[mM] U >e:;> E  EI8 Ui7%|,X>06EO  TBLH ~,< A

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

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

mov thlp,a o the last page or present page

tabrdl tempregl transfers value in table referenc ed by table pointer
fo tempregl
data at prog. memory address 706H transferred to
tempregl and TBLH

dec tblp reduce value of table pointer by one

tabrdl tempreg2 transfers value in table referenc ed by table pointer
fo tempreg2
data at prog. memory address 705H transferred to
tempreg2 and TBLH
in this example the data 21 A2 js transferred to
tempregl and data 20F2 to register tempreg2
the value 202 will be transferred to the high byte
register TBLH

org 700h sets initial address of last page (for HT46RA47)
dc  00Ah, 00Bh, 00Ch, 00Dh, 00Eh, 00Fh, 01Ah, 01Bh
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E&46NGj,|, E8!/Rc” <au/BcFN S*i>< AlaU Eh
E cauRcA6NT - TBLH X E8llcai /IRc a6 S*i
A5alico™%R EVpaES*i>< Al
E «hA! L86N E°é?U"%4aX Ya

TBLH ~,< %AI~, <
AML AW, X+ x AS*i>< Aia0 |
E-p EiT¥*6JiAA A'18IAFS!AE S*i>< A0,
a() . 4AFS!X Eitg;> 1) /Be,X>< Al2U | !
>< IGXU, EFNLO?UgpU,<6+ 40 A

U ><

: b1l | b10| b9 | b8 |b7|b6|b5|b4|b3|b2|bl|b0
TABRDC[m]|PC11PC10PCIPCHd@7 @6 @5@4@3@2 @1 @0
TABRDLIM]| 1 | 1 | 1| 1 |@7@6@5@4@3@2@1@0

><
Y, CPC11~PC& ' /R cAu D <!
@7~@00>< UJ\ TBLP !
ib HT46R495a?CE>< 12 1EG b11~b0
ib HT46R47° HT46R48A5a?CE>< 11 'EG b10~b0
ib HT46R465a?CE>< 10 'EG b9~b0

2008-08-26
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DB,|<
DB,|< Y<AE X 8! RAM YF%,|< E*i9|, EDB
ns6N~,< EE-07,<YInX e&a) X7Bj0sU,G

c{ REyAIa"m9 E Yo>etixx5aaixu O
FNAUWRC{ RE>AI2 m9 A

48 X

DB,|<X@pF%N
|<KSz  EY%,X)( 5aaa

EG¢*i 'EMUDB, | <

ACC ° PCL1 E<FNKY,laXDB,|< A
00[H 00[H
Special Purpose
D ata M em orly
2 7H
2 8[H
3 F[H
4 0H
G eneral Purpose
D ata M em orly
7 FlH 7 FlH

HT46R 46 and HT46R 47 HTA46R 48A

DB,|<4§8 X
", & OL8Fv UMM EOF%UDB,| AEE SET [m].i °
N MPKEyI A
EMIDB, |<
Y. X)) IRcLO?UOPpAI  /m)X, | EA}

DB,|< AE-pDB,| AA}S*i5UE>AI2 m9,X0
AlpyX!5Bléealxio

(MADB,|<

E-p 3XDB,|< , (M, <X
,<AE>AI2 m9 E3%Y O o0 >+ x53 %6NAJ 2 X
Fva NA?U" 84X ET)AI20 1, |<

Ee«“i UDB,|<YE>!i0

E | bE24A,X
A Y) XDB,|<XCKY FN

AU gFvuN E1 OF%KN (M
AdiMrs6N ™, <FN A 1/R
Al F%NDB, | < .08*iEé S

A <FY4RAM
O0HA 2+ X7, <

00(H
ecial Purplose
ta M emor

3F[H

4 0[H
neral Purpose
ta M emor

B F[H

CLR[m].i Eyl

EDBA>|, aS*i
AS*i SET[m]i
A

HTA46R 49

EE-0~,<a)( X!7.Bi05U0,iG

00H ,X

3

8l'z

E
E .

EV
Special Purpose
D ata M emory
G eneral Purpose
D ata M emory

ADB,|<3AEEU

E™0

CLR[m].i O,

EQiD,X"
E,] G438V, X Y4AE —R Y G(MI" s6R ~, <,X
bn X E>Aia0k A
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(MnsB ™, <

ZB+t) 6N&asXio EDB,|< ASBZO0YFY"™, < AE-0~,<B+YFY%s6N AV
nE<' 1 A éFruseN AVI/ODB{  ADE@6i0AX7Bi0 AUDB,|< EE-0~
,<! O00HO CKY Au(M"s6N~, < EiDB, |<,XCKY KE EYOopn XDB,
|< E>e++*i9.p9= E8!¢E-0 Ai2aDBUE"2 00H A

KEyT ~,< i 1IAR

IAR ~,<!bDB,| X O0H EJ'uYrL X AKEyT X<©SAES *UKEyT 0\
.DBj0 E!a.nrL,|< XEy,|<l «© AUKEYT ~,<pb,X1)]|0 EUI
KEyl O\ (MP) UnX,|< {*61hXAl /Imij0 AEyAia IAR ", <UE"'2 00H,X48p E
53,Eym98~,<i4.1)j0 A

KEyT ON i@ MP

I bAL2i & )( E2i43a0 O pKEyYT U\ MP A+ bE-o UM\ UDB,|< 6NB5BEN,X ",
<08>m9°j0 FEIBo0zZOpl "DBENCpXY «'© AIKEyYT ", <E>1)j0E E
Y U&XrL +KEyl 0 Un,X A

ib 64pé 88 p+8V RAMONKEX)( EKEyl OlAX1L 7 !MuYOti A'54 ™NO".X
AlaKEyT UNE E1 7!1UE2 1A

HT46R 46HT46R47HT46R 48MT46R 49

00H TAR 1A R 1A R IA R

01l MP M P M P M P

02 K

0 3K

04 K

os5H ACC ACC ACC ACC

06H PCL P CL P CL P CL

07H TBLH TBLH T B LH T B L A

08H TBLH TB LH T B L H T B LH

09 K

OAHSTATIUS[STAT|IUS[STATIUS|[STAT|US

0B H INTC INTC IN T C IN T C

0ocC

ODH TMR TMR TMR TM R

OEHTMRE TMRL[ TMRE[E TMRL[E

0F

10 H

11 H

12H PA P A P A P A

13H PAC PAC P AC P AC

14 PB P B P B P B

15 PBC PBC P BC PBC

16 H P C P C

17K P CC P CC

18H PD P D P D P D

19 PDC PDC P DC PDC

1AH PW M P W M P W M P W M]o

1B P W M|1

1cC

1D

1E

1F

20 K ADRIL ADRIL ADRL

21H ADR ADRH ADRH ADRH

22H ADCR ADCR ADCR ADCR

23H ACSR A CSR A CSR ACS?D:Unused,read as "00"
M s6N -, <
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IRX_S$AEAV)#ULBOPKY 4RAM X + BNALE >en & adresl  adres4 A

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

block db ?
code .section at 0 “code”
org 00h
start:
mov a,04h : setup size of block
mov block,a
mov a,offset adres1; Accumulator loaded with first RAM address
mov mp,a ; setup memory pointer with first RAM
; address
loop:
clr IAR ; clear the data at address defined by mp
inc mp ; increment memory pointer
sdz block ; check if last memory location has been
; cleared
jmp loop
continue:

ibMBX_$ YO Kk%& EGJUY.Bn RAM A
3t< il ACC

1)) 9AE B3 t< 'Gj?UX &4 ALU “aXEolkY380G2i E Y ALU k ,XEolk
48pFNTVE|, 0 ACC3 t<G Ag8™uY3 t< EALU ™NOGUEBES Vt'© A£'© /il XEnlKE E
U48pm9 DB,|< EE- E6&Rcsém E KEXB6 MeaDBOEO3 (1#] 3 t<X E
|,s6N E_Viu S*5Un X~,<'°0Op~,< KEGEODBE E+ bg~, < KE 46N,E y 6EO
DB E I8 ™MNOEIE>3 t<96EODB A

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

ZaoNgéX/RBc{ s6N E/RcAuD< "+8VASBiUDB,|<,X(M"s6N 3Y ERc,Al
18~ ,<E> {0 E\e¢,X,EYCCE@ JWI/RcC AEvy4- PCL"~,<C UDTERc,EyCCE@ /R
c,|<Xa0d E5a+ b~ ,<¥%Y 8 I.XKSz E'18% AE U NILXIRc,|<8xEYE>CCE@ E

5a'S*UE-/jEnlk E E?UY4a1'90pONU <6 A

>< ",< i TBLP ETBLH

E-gpMI"s6N~, <i|,0/Rc,|< X>< E> {0 ATBLP >< UJ\ EU&< DBX

AW, X ™NOGi)>< Al20 > It1A'n E+ b WX A>V INCéDECXU, - E
E- 0ZO/ilT) X +"©i>< DBE>Ai? A>< AiaDBU ;> a E>< DBP-+8V, |
TBLH AJ ?2U"Y&X E>< DB"+8Vi>6EO S*i5U Un,X A
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86~,< i STATUS

8 I.X STATUS ~,<UVyLEU«! AZAE"! U«! ACAEY}E ! U«! AACASVIU«! A0V A
VOU«! APDFA RK¥(«$viU«! ATOM WAEA,)lk [FEeEolkX 2i4310(SODB A

L8ZTO " PDFU«!é ESO”,< XIEIJWIFLN~, <O Ai>e - E)DBmO
S$6~,<Uat - TO&PDFU«! A°é E;> aaXx0,a EaS0~,<YGXEolkA6Ni
k 4aXx48p ATO U«!%i«2i4® b+ ARKYa(«$vi A&:> CLRWDT & HALT U E; A

PDFU«!% + > HALT é CLRWDT U, 8242 b+ Ej A

b7 b0
[—]—=1]70o PlopFl o}y [z |saadcus 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
Notimplemented, read as "0"

806-,<

ZAOVAAC ~ C U«!ET 6 OE¥EnlkX(SO O

"t"©En1k X48 p {*0E! E@£'"©Enlk X48p'uY{*66!E Ei C>5B! EGi C>#ULEE
AaE C31>eUE ! /6! X110, Ej A
" +8V t"©OEn1k,X4§ p {*6E | EéP- +8V £'OErlk X48p"uY {*6 6!E  EAC>5B! E

i AC >e#ULBA

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

'Enlk48§ pP-g L XE (SO O eé48p 1 EEOV>5B! EGi OV >#ULEA

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

2i43 p+ &> CLRWDT & HALT U, #ULE TOE5a' WDT$viiisB! TOA

°8'E 90p +/Rcé;> $/IRcAX*IE ESO™~,<ai7%|_9 UU=x, A VESO-,
<XYe Gi?UuXes$RcABN «(SO~, <X A+ EiLOAG" X .17.B,X]|, A
of ~,< @ INTC

8 IX INTC ~,<*i9{ éFY% YFY «X|0 AEIE>S* 10 §X!1i00 ,9A nE-0", <
X1 EIEp +XS6N /L86Ns6NAUY>e{ AINTC ~,<YX ! EMI { Y «XS6KN /
L86RE*i9A'n Y «S6N I X0 &G A'Op «/Rc>ihE E 7% |# JW e EEMI U
>#UL8E5a;> RETI U ii5B! EMI 1A

nE/AuD< ii TMR ETMRC

A2[eX) ©0ZO0p 8!nE /JAuD<AIGX~,< TMR*ib, 8IAn EnE<",
<AINX m9TnXDB EL1 AGA'Nn4aaXEKE « ABATMRC ~,<ASBnE /AuD<X108a A
'OeGKANE /AuD<A
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Eg9/EgI0A-{ ~,<
aMIns6N ™, < EEg9/Egi~, < WA]JihX{ ~,<\Gj?U A Y,XEg9 /Egi0oA -FN
YiihX"~, < Eeé> 0/ PAAPBAPC® PDAVDB,|<48§X0O / EE-oEg9/Egi~, <
0@ DB,|<X(Mn E*i 1 6EOOA - b,XEg9 /EgIDB AI£pEg9 /EgIOA - Y Op,iih,X{
~,< EUYy PACAPBCAPCC' PDCE3a 6@ DB,|< XM n AE-0{ ~,<A'n
é61,X(SO E*fn%o0 Eg9- E%o Egl- A2UA'nOpé6i Eg9 E{ ~,<ihX! ™NOA’
n&F EeP- E81é61A'n Egl  Ei{ ~,<ihX!™NOA FEe" AIRcAY@&O6KE EGCEg9 /
EgiOA - AIl2ém9DB ! E™NO A'n{ ~,<X!1.Bné6i Eg9éEgl AS*ii  SET [m].i
CLR [m].i U AtEYA'nE-0~,<Xa0! AE-/ju/Rc AEIE> -Eg9 /Eg T0A - {
~,< aOI53,Ey -A0A -Eg9 IEgI(S O, x6N 0 1821 &)( M2 Y*u,X(M G A
6Y'Ax ~ ,< i PWM EPWMO EPWM1
182ié)( FNoormoz 1pé 2p6YtzAx < EGPWMAIEp PWMFNK Y7% A(AOY, X {
“.<  Alb%YOpP6Y T zAx <X)( EWX{ ", < PWMAKY g p6Y T zAx <
X)( E{ ~,< PWMO ° PWM1AE-0 8 I.X”,<n ,IhX6Y t‘zAx <Ax <0,X4
ONI" A
AIDE@6~,< iii ADREADRL EADRH EADCR EACSR
182ié)( FNooz 4EIF 81é 9! AIDE@6<AADE@6LO?U#]2 1 pé 2pDB,|<
Op{ ~,< OpEBIS{ ~ ,< Alb HT46R46EA/D E@ 648p~,< 8 !X ADRx5aib!8
216JW 91 A/D UE)[ X EJ ADE@64§p~,< P-! ADRH *"! ADRLA'Op6DE@ 6
<6483a EE@61XD+GEU+ E-187, < AEIF XEY %" A/D E@ 6 <,XA'5BEIE>~,< ADCR
EA/D EJsNe)[+ EJs$d™,< ACSRn A

A

n
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Eg 9/Eg 10A -

Bx)( XEg9 /EgIOA-{ KY\(X&I# 0 k-1, WEOpé6iitS*usUX/Rc{ RA!?
>0n Eg9é&Egl A Yé6IXPEYNM A1720né6iXoGIEYY EE-oM03Ski820) S
““h*(i PFNB6NOG U O ¥,X?U" A

qB EY) z0>™20yX&aa EARIg) w©ot¢ 13 23 pD,A a1 X 8Eg9 /Egi- EU
/' PAAPBAPC ' PDEE-0Eg9/EgIOA-UDB,|<XihUn V></ A YEg9 /Egl-FN
A0 Eg97Egi*i A0 Eg9i0E FEEg9/Egiéeia JO, X E3 Eg9DB™NOuU, MOV
A[m] T2 b ™“80Q Em></0A- AibEgTi0 E YDBJO,X E5ae04A Egii0 >
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EnE /AuD<&PAuDE7C$vII 0G2i43 A8t HALT 64R EALO?UNE< «pGf2i43 E
ATUE 9 HALT 'Ulh «AE" U«I5B! A

D6a

nE /AuD < h*i8x _

ElhX <AE" U« U5B! Agt « AGE EUT{*60p <pE Aalu

E-p_$AEAZV)ASBNE AuD<X",< EV)ASB « A°BGE-LO"4&X Ea& EE",

<Xl 19 OnE AuD<AIBh*i8x _ABBNnE AuD nEG& EEJS9%dbYF/X243EJs A
org 04h ; external interrupt vectors
reti
org 08h ; timer/counter interruptteec
jmp tmrint ;jmp here when timer overflows
org 20h ; main program
; internal timer/event counter interrupt routine
tmrint:
; timer/event counter main program placed here
reti
begin:
; setup timer registers
mov a,09bh ; setup timer preload value
mov tmr,a
mov a,081h ; setup timer control register
mov tmrc,a ; timer mode and prescaletos®
; setup interrupt register
mov a,005h ; enable master interrupt and timerrinies
mov intc,a
mov a, 001h
set tmrc.4 ; start timer — note moderhiist be previously setup
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BY tzAx <
1821 I£! )( FNoolpé 2p6YtizAx (PWMEgGT &- UP@EES6z{ 1 h*ti U Y*i E
EiE>4-1h,X PWM ~,<A5B(Mn ,X EPWM s6N A ao040N!"AAx5aNe)[Tn,X"16 A
) _E EiF' PWM & & Eglé6i PWM ~,< |
HT46R49 2 6+2 PDO/PD1 | PWMO/PWMIL
JWSf( 1 6+2 PDO PWM |

uDB,|< E) £ b PWMFNONnZihX~,< Aib%YOp PWMEgGLX) E
E-p~,< PWMAIbYap PWMEgTX)( E~,<i PWMO * PWM1AI8~, < 8 1E
></Eg 1" 6 £ pAx <6,X 40N!" A ZoP- PWMAx Ne)[ EI£ O pAx < 6>Ax ~p(AOY,XAx

$1% EG6+206a A2U"%4&aX ES* PWM EE¥%?2UU LOX m9ihX PWM™~, <Y E)
XYFL.@ET7%| U'1645U $Ax <6 Al Y,X)( 5a?0 EPWM EJs$d 2[43EJs fgysA

UsVYAx <6Ua 4p$<6X+"© ES{*6EP-X PWMNe)a A6N EE- AluoES"X
h*0 A %?U {*6,X PWM 6Y 1t < 6 4bB6EQ,X EKE D EPWM Egi I'EW UEO EE- * KS EKE DB6
EQUTG PWMEgIiX6Yt AAi5U ™MNO)UPWM Ne)[a PWMAx Ne)[Xaa @ A+ b PWM EJs
2i43EJs  foysE5A PWM 8I1EHpP PWM <6,X Ne)| fsyg256A'5a 100 6+2 64E EPWM
Ax Ne)[UT fsyg/64 A

PWM Ax Ne)[ PWM Ne)[ PWM 40N!"
fsyg64 fsyg/256 [PWM]/256

6+2 PWM 6 &

EE>1 p 8 ,X PWMEPWMO é PWM1 ~, <{ BEPp HX PWM <6+ 256pEJs<64a A
U 6+2 PWMda E£p PWM <6ce>Ua p(AOY,X$<6 E/A Ax <6 0~Ax <6 3Ei><
1 i></ ATp$<6@Uy 64 pEIJs<6 AUE-p6ER Ek ' 4 “DrtXAx Ne) As
X PWM ™, <>UagpFulU EE-p~,<X ><aHp PWM"T 6,X40N!" Al OF%2UUA1 2! ~
1 7!'E>/ DC E1 F%U1 0!~1 11E>/ AC Al 6+2PWM8a E pAx $<6,X
40NI" EUyVR></ A

_D AC (0~3) DC (40NI")
<o i<AC =
(=0-9) i AC o
6+2 0&8Ax <6
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RO></ 6+264R PWMEQIX'16 AAEMy"v.4a)pX PWM <6 V)U & pAOY,XAx <
612 AC & PWM XG2i A

 vie ([T AT U i ™
[PW M]=100
PWF—» T f— > ———
25/6 4 25/64 25/ 2 646 25/6 4
[PW M]=101
Pw o e ] ]
= 26/64 25/64 25/6 4 25/64 I~ 26/64 L
[PW M ] =102
Pw fa fe ] ———] F
= 26/64 L1 26/64 25/64 25/64 I™ 26/64 L
[PW M]=103
P W
26/64 L] 26/64 L 26/64 L 25/ 26/64 L

PW M modulatisvsperiod : 64 /f
ModulationjAycMeomulation“ycN/Ieo]duIation‘ cMeod ulation gycMeo3 ulation ¢ycle 0
e > >

L »

PW M cycses: 256 /f

6+2 PWM 6 &

b7 b o
[T T T T T T T JpwmM,PwMo,PwM1Register

A C value

DC value

6+2 88,X PWM 7, <

PWM EgT{

i Y EPWMEgTa PDO" PD1é6iE*i A?2USnpési0  PWM Eg i5aM2 BEiX I/O
667 E ™NOEY %!7.B,RWM }7pEYNMA/OOA -{ “,<  PDC ,ihX!3™NOm O0E1LBz LO
2UXPWMEg1é6iA5B Egi(SO AU &E-spiVvelopx E1zU?2U",X PWM m9 PWM "~

,< a4 EU 1 m9 PDEgIDB~,<X]ih! Ei PWM DB 1l),ié6ib AU 0 mo9
PDEgIDB~,<X,ih! EilL86N PWMEgis6NJ Egi"+ G AEIE>E-/j«& EPDEgI D

B~,<0 PWM s6N.XO/G{ 9S*ii A V}7pEYNM E4£EY PWM s6NE & PDC{ ~,

< ,ihX!eem9 1ESJA4 Eg9é61 Ei8é6ij 0 Gbe+L X7 Eg9 A

PWM h*38x _

RM6,X8x /R c><aV)A5B { PWM EgT Al S*iih PWM EgTILO?U i }7pEYNM S6K
PWMEgT A

mov a,64h ; setup PWM value of 100 decimal wisé4H
mov pwm,a

clr pdc.0 ; setup pin PDO as output

set pd.0 ; PD.0=1;enable the PWM output

clr pd.0 ; disable the PWM output — PDO will reniaiw
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AD EE@ 6 <
Iba1X+ $2i435a20 EQ)U),r &+ X83pE EaxLo" A Z <+ ) 9 @Z)UE-o
EEO] ™NOEIE> AD E@6<UB3uEE@6aD+pE AU AD E@6<+CALEa9) EAY X
£8éFY<E ElLc 549 EKYL!" & “£&<EONKELO" Xi* A
AD1TY
1821 8I£! )( FN Uy Z ~"pEIF', X ADE@6<EWAALEYYy9&8F%O3pE  A97%60<é
JW{ pE AJEyYUE-opEE@64 8!& 9! XD+GE A
) _E Eg 9EiF' E@6!D Eg 9 é61
HT46R46 4 8 PBO~PB3
HT46R47 4 9 PBO~PB3
HT46R48A 4 9 PBO~PB3
HT46R49 4 9 PBO~PB3

RO/Z ADE@6<YF/48X IGX™,< A

Clock Divide

R atio
ADC s rc :
| fs v/ @ HJ\?K:‘ACSR Rlsglster
nnn.| Veo
TA/D reference voltage
P B 0 / A—N—0—

gy

A
o
ADC:> or AID D ata

R egisters

P B 1 /AN—3
P B 2 /| AN—2
P B 3 /AN-—-3

A |1
JL A
D CR
PCRO-PEmas0-AsoTar]ED & egister
Pin C onfiguhra hioe | SSetie ctEBnid o f
B its B its Conversion B it

A/D E@ 6 <48 X
ADE@6<DB~,< i ADREADRL EADRH

ibKY 8! ADE@ 6<XHT46R46E S*i”",< ADR *,3DE@6 xibJWKY 9! AD
E@6<X8f( EiLO?Ugp~,< EOpPP-+8V~,< ADRH “Op" +8V~,< ADRLAU AD E@6
04 E) ALEYAIPE-07,<'9<kE@ 648§ p AibKY 2p ADE@64§p~, <X )( E
U 84X E¥%YP-!",< ADRH ‘<y*izZz 8!A5a"!", < ADRL %y*izZ 8! X 1!EW
UyX% 9E@6 "X 1!A

iR>< EDO~D8 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™,< i HT46R46

", < Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ADRL | DO E E E E E E E
ADRH | D8 D7 D6 D5 D4 D3 D2 D1

AD DB~,< @ JW_[E

Rev. 1.40 32 2008-08-26



HT46R46/C46/R47/C47/RA8A/C48A/R4A9

ADE@§ ~,< - ADCR
“,< ADCR*i9{ ADE@6<Xs6N j0 AE-p 8 IX~,<n UAEY %% O p63EiF

E2y7C YFVAD E@ 6 <E % pé61 6°%Eg9 E%pé6i 17  IOEJI{ ¥ ADE@6<XOY"
al's6N A

“,< ADCR Uy ACS2~ACSO!EWAnN EiF,X46 E A+ bliEp)( %UyOprL X6 DE@

6+ CAE18E- 4 p63EG9 ,XIEO pFR ™NO Uy>e ¥EO E@ 6< AADCR “,<  ACS2~ACSO!X
s6N17 $n %P 63EIF 617E2y YFY4 AD E@ & ALO?U"48,X EACS2 I ™NO+0O  0A

ADCR ~,< X PCR2~PCROIE*i9n  PBOA -P%06é61 ADE@6<XG8%Eg9 E%o0é
6117 X I/OAVp PCR2~PCRE-3! X 1 bédb 100E 3 ANO AANL AAN2 ° AN3
FNU>A'n 6%Eg9 A?U"4aX EVp PCR2~PCRO<FNA’ OEi Y  PBOA-Xé6IFN>A'n

17 X 1/O EE- E YFYA/D E@ 6 <+ CA,X+ $d U>+ GKA1 £ & 556 A

ADCR ~,< X START IE*ib'0 4! ADE@ 6<A")( A'ni8!¢FEe" FEeP- E
'aa FEe" E 1{*6OpO6DE@6<6 A' START !¢FEe" FEeP-~ E 4aa2FEe"E E
itTU ADCR~,< X EOCBI5B 1E&4!8DE@6< A START *ib{ YF¥%06D6E@ <XO
/IGO0 A

ADCR ~,< X EOCB *ib><a3DE@6E/R G & AUE@ 6<064834a EEOCB !7>e)(
7% | 5B OAIBe E315B! «{ ",<Y,hX AD <AE" O«! EVp *S6N E 1
{6jh XYFY% spE AAD YFY% pEUéEDIRC 1hX AID YFY: +9. AVp AD YFY%

> 86N EA1S*i )( EBAY ADCR ~,< X EOCB !E"ug! (>#ULE E10 °0/z#
AID E@ 6 < 64§ 3,X *"© A

b 7 b0
[s TAma fPec fPc R 1 pAaccRpo2 Ac slmmc® OR egister
Select A/D channel
ACSRCSACSO
0 0 0 cANO
0 0 1 A N1
0 1 0 AN 2
0 1 1 AN 3
1 X X undefined, mustnotbe used
PortB A/D channelconfigurations
P C RP2C RPIC R 0
0 0 0 . PortB A/D channels - all off
0 0 1 PBO enabled as ANO
0 1 0 PBO~PB1 enabled as ANO~ANI1
0 1 1 PBO~PB2 enabled as ANO~AN2
1 X X PBO~PB3 enabled as ANO~AN 3
End of A/ID conversion flag
l1:notend of A/D convershogn orAinDp coogineesrssion w aiti
O:end of A/D conversion - A/D conversion ended
Startthe A/D conversion

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

ADE@6{ ~,<
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A/D E@ €Js$d ", <

A/D E@ 6,X EJs$d 2i43 EJs fgys UNeE5a UNID+ ACSR ™, < X

- ACSR

b 7 b 0
[TE§+= | —]—]—]—|opdsihmocsrm Register
Select A/D converter clock source
A DC SAID C SO
0 0 :system clock/2
0 1 :system clock/8
1 0 :system clock/32
1 1 cundefined
N ot implemented, read as "0"
Fortestmode use only
AIDDE@G6EJS{ ~,<
+2i43EJs fsysAADCS1® ADCSO tn E AEY%XO0 A/D EJs$diYOo

<Q' A/D EJs$d

L$ Alb HT46R46 AEXA/D EJs<6 typ, X004
HT46R46 1 & E'2i4% EJSE6 zCYE>

'2143 EJsEG zCYE> 4MHz E EADCS1 ° ADCSO ! a6NA’

4abEJs<6X04

EGIUT{6 488X
*XD &4 AEX E° WAX ADE@ &Js<64ab?"nx0a

0.5msE5a b JWSF( i
2MHz E EADCS1 ® ADCSO ! 46NA’

00 Al

Ai

XOo_$

ADCS1' ADCSO'!tn A

1nsA’18 EL8Z

b HT46R46 9AEE

00A ™MNO*A*A'nX AIDE@ 6EJs<6
AIDE@ 6 A-5xRM6><

E-UPGE

AID Eg 9 é61

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

UEg 9 é61A'5B 17 X

NM 9 £ n AETE>E-/j+ &

A'Eg9é6i0 !7 X

5x+ EG63Eg9+ _4aACYBE>8+ _

ADE@6fYeé

YFY,XAD E@ 6 <MN@EE> O p(MI"X *'©fiY& A'E@ 6EIF EY % !> -

AID EJs<6 (tap)
fsys | ADCS1, ADCS0=00{ADCS1, ADCS0=01ADCS1, ADCS0=10ADCS1, ADCS0=1]
(fsvs/2) (fsvg/8) (fsvg32)
1MHz 2 an 32s pn
2MHz 1ns 4s 16rs bn
4MHz 500ns* hs as bn
8MHz 250ns* Irs s bn
A/D EJs<68x _

PBOA .17 Eg9Egié6i EE- UWAASB §3Eg 9 é61

E é61,X s6N A+ /R

c9{ E¢l7 X

I/O j0s6N 63Eg9

PCR2~PCRO'E £ n

E5a4 + }7pEY
EiE>930

/O é61 S*iE E AEIE> }7pEYNMA'SB b ++L ES!A5B  A/D EgOEibe
+L 17%|+0 AAE",AEPBCOA-{ ~,<JaLO?U S6K
' PCR2~PCRO! S6K A/D Eg 9 E E a5x<%0A - { ~, <,X(5 0

AYe AVpEI FEY%! -&uVYGj,AYeé
bJIAAXE@ 648 3 P E AEIFEY %! -4

5B ! a0Y G#ULE EE-

AL+Ae

EOCB>!7.B,X5B !

A/D Eg9E5a A'n

A+ $doh6f VDD
A°&NOEO 'XGE£# VDD E 1.B +Al+ XOnztE a>A

AID é6i Eg9 E
AID E@ 6 <,X —
A

EAD E@ 6 < ™NOG;j ,,

EFw EOCB A6Ni@baB n(SO EE- A6NTD7EO

E”, <
A

ADCR ,X START ! MNO U1l

10p0.<6Y
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A/D E@ 6!9Px

RM6 4§1), A/D E@ 6E5/R,X @ p!9PXA

19Px 1
EiE> ACSR~,< X ADCS1 ' ADCSO!EEY % LO,X A/D E@ 6 EJSA

19Px 2
EfE>» ADCR ~,< X ACS2~ACSO0!EEY ¥%E2y7C YFYA/D E@ 6 < )EiF' A

19Px 3
EfE> ADCR ~,< ,X  PCR2~PCRO! EEY % PBOA - X AID Eg9é6i EJUWA? @ A/DEg
9661 AIBIOPx3Aul 19m ADCR ~,<E-a A

I9Px 4

Vp?2US*i » Ei { ~,<™NO!7.B A'5B ELB+ A s6NX|0 A «{ ", <
INTCG «{ ! EMI ™MNO5B! 1E AIDE@6<X «S6N! EADI 3™NO5B! 1A
I9Px 5

),UAl EE>A'n ADCR ",< X START!¢ O 1 az 0EOY 5 DE@ 6,XE>
IRAALILORAY & 0A

I9Px 6

A1EBAY ADCR ~,< X EOCB 'E"13DE@ 6E>/R 0 & A'814a FEe"E E><
/E@ 6E>/R AL~ 4 AE@ 6 a4a EAAI2 AID DB~,< ADRL ' ADRHOKE@ 64X A
°Q/j«"© E8t +S6NeUUp$y EIE@6°4a ERCIE9 AD <au$iRc A

"y, 4 08! SKUEBAJADCR ~,<  EOCB I X(S O,X +'© 9" E@ 6Es/R 04§ 3 E E19Px 4 A1,0+9 A

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

START bit set high withinc bense atfdete nh en #t€uRc Oie ® € YR 2 bits change state

N\ £ N
o\ e o\ e
EOCB A /D sam pling {imiA/D sam ling fimie A/ sam pling tim e
<5 <5 <5
PCR2-~
PCRO 000B 0118 1008B 000B
“1. PB portsetup as 1/O s
2. A/D converter is pow ere
to reduce power consum
2~ .
¢~ ooosB 0108 X 000B 001B X Dontcare
Eower-on Start of AJ/E Start of A/D Start of A/D
eset conversion conversion conversion
Reset A/D ResetiA/D ResetiA/D
converter conveirter conveirter
End of A/D: End of A /D: End of A/D
1: Define PB configurazoawversion conversion conversion
2: Selectanalo channel

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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AID E@ 6<"uY i hX}7pEYNME W,X s6NA'na 0" <+ h*u/R c{
ADE@ 6E/RAE) XYFL@E TOYE>SE@6 EUE-pE/R

A+ h*ti/Rc{ OY
E/R c A4»4A JWs6N AA/D E@

6EKE21bS*u,X)( _E ER>< ADE@6 LO?UX<06DA
_E A/D E@ 6 EKE
HT46R46 64t
JW 76t%p
A/ID E@ 6 EKE
48IR"Y2 8 _NM

U4é/RcE E™NOMYV'v48$'&5 ~,< X $'E@BIFEY Y% ! AV pE-o<F¥% LE EFw "uY éFY%
é61E2y $'E@6<FEIBEXEéF%E61A0 BELX ,2 -S*i AE- A1£4 $'E@ 6F% UXs5e
3LI"ZHP8f(, X10+# AGKAS$'E@ 6<!L!"s56 EE-O&ei+"4 0+ X2[43M2 Gj?U A

°Opv:a NM E' $'E@G6EIFEY%! -4 E$'E@6<™NOG,AYAEIFEY%! -4 E
4- $'&57,<,X 67$57 1Op6Y TGARYE$'E@ 6 4AL8 ZEIF EY % | <FVs>«#ULE &+ b aLO?U $'
E@& 18'LO Gj,ive A
A/D E@ 6 h*{i8x _

RM6 @ p8x /RCc*i9AEAA S*U $ 'E@#&L Op8x_ EBAJADCR “,< X EOCB!9g
« ADE@6 G & x1 p8x_iSHi *X+&4@¢ A

8x _ O S*ii EOCBEBAY +"© z# E@ 6,X48 3E!88x _EO*ii b HT46R46

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 confideoet PBO~PB3
; as A/D inputs and select input ANO to be

; connected to the A/D converter
; As the Port B channel bits have chanped tfollowing
; START signal (0-1-0) must be issued within 10 instructigcles

mov ADCR,a

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 to detext ef A/D conversion
jmp polling_EOC ; continue polling

mov a,ADR ; read conversion result higtelvalue from ADR register
mov adr_buffer,a ; save result to user defined mgmor

jmp Start_conversion ; start next A/D conversion
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8x_OS* *+3z#HE@ 6,X48 3 E!88x _EO*i b HT46R46

clr EADI ; disable ADC interrupt
mov a,00000001B
mov ACSR,a ; setup the ACSR register to select f8Y & the A/D clock
mov a,00100000B ; setup ADCR register to confidemet PBO~PB3
; as A/D inputs and select input ANO to be

mov ADCR,a ; connected to the A/D converter
: ; As the Port B channel bits have chanped tfollowing
; START signal (0-1-0) must be issued within 10 instructgcles

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 definedane
mov a,ADR ; read conversion result value from theRABgister
mov adr_buffer,a ; save result to user defined remist
EXIT_INT_ISR:

mov a,status_stack
mov STATUS,a
mov a,acc_stack
reti
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A/ID E@ 6 s6N
HT46R46)( yYO4~ 81X ADE@6<EWAE@ 6X0O0 AE OFFHA+ b63Eg900 1
E181£ O 1 A></ Vop/256, X 63Eg9  ABaibJW _E)( yVYO4” 91X

b VDD X+ _
ADE@ 6 <EWAE@ 6,X O 0 AE' 1IFFHBEEO 1></ Vpp/512,X6%Eg9 ARO/ 8!° 91! AD
E@6<YEG3EQ9 'D+Egl KE)UC,XE@ 6 s6N A

OEJaxXD+é

Z£8GE£8JIAA EADE@ 6<Eg90Ait9 0.5 LSB,X#/IGE AL8ZD+éD
05LSB@ -~ E5aD+é D XO0 Ui VDD !X 15LSB@ - A

D T02.B& !X
t 1.5 les B
F EH
F DH

A/D Conversjion

R esult
03
02H
01H
———f——t——t——t———> (2D )
0o 1 2 3 253254 255 252%56

Analog Input Voltage

YU G, X AID E@ 6 s6N- HT46R46

t ->1.§L|<SB

1F FH

1F EH

1FDHH

A/D Conversjion
Result T

; ; ; ; » (VDD )
7 50610 511 51512
Analog Input Voltage

JUCXADE@6s6N- JW_E
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« )( OpGj?u s6NA'¥*6 &FY%  éYFY% « AVnE /AuD<  AIDE@6 « AE2i43 1
16" 1.X/IB ¢ ES4E@ ,1ihX <&au/Rc AIg2I8IEO! )( noOpéFY « gpYFYs

o E&FY « + INT é6ipE 2°¥ E5aYFY « + nE /AuD<" ADE@6+{ A

L) |<
Y «AEAE" U« + INTC ",< { AEE{, hX «S6N I'n,lh «X 'Oé
GKAA'¥*§ «  EJhY «AE" U« U>5B! A «AE" UHULEUGKA Y « AE A
b7 b0
| —|ap[FrTHEfE A[EIT[EE[EMINTC Register
M aster Interrupt Global Enable
1: globalenable
O: globaldisable
E xternal lnterrupt Enable
l1: enable
O0: disable
Timer/Event Counter Interrupt Enable
l1:enable
0O: disable
A/D Converter Interrupt Enable
l1: enable
0O: disable
E xternal lInterrupt RequestFlag
1: active
O0: inactive
Timer/Event Counter Interrupt RequestFlag
1: active
O0: inactive
A/D Converter Interrupt RequestFlag
1: active
O0: inactive
Fortestmode use only.
M ust be written as "0" otherwise may
resulti unpredictable operation
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HT46R46
~ < REcA! RES® LVR 4! |WDT $vial! WDT $via!l
' (b+) (17 Eo>) (17 Eo>) (HALT)
MP Ixxx XxXX |luuu uvuuuj{luuu uuuuj{luuu uuuu
ACC XXXX XXXX |[UUuUU UuUUUjUUUU UUUUluUUUU Uuuu
PCL 0000 0000|OOO0O 0000|0000 0O0O0OO|OOOO0 0OOO
TBLP XXXX XXXX [UUUU UUuUUjUUUU UUUUjUUUU UUuUuuUu
TBLH -- XX XXXX |-- UU UUUU|-- UU UUUU|-- UU Uuuu
STATUS -- 00 XXXX|-- UuUuU Uuuu|-- 1u Uuuu|-- 11 wuuuu
INTC -000 0000|-000 000O0|-000 0000|-uUuuu uUuuu
TMR XXXX XXXX [X XXX XXXX [XXXX XXXX |uuuu uuuu
TMRC 00-0 1000|00-0 1000(00-0 1000juu-u wuUuuu
PA 1111 1112j1111 1111|1111 1111juuuu uuuu
PAC 1111 1111(1111 1111|1111 1111juuuu uuuu
PB ---- 1111 )|---- 1111---- 1111 |---- uuuu
PBC ---- 1111 )|---- 1111---- 1111 |---- uuuu
PD T T N --- 1 |---- --- 1 |---- ---u
PDC LT N --- 1 |---- --- 1 |---- ---u
PWM XXXX XXXX [X XXX XXXX [XXXX XXXX |uuuu uuuu
ADR XXXX XXXX [X XXX XXXX |[XXXX XXXX |uuuu uuuu
ADCR 0100 0000|0100 0000|0100 000QjUuuUuUU wuUuuu
ACSR 1--- --00|1--- --00|2--- --00|u--- -- uu
X ></ a-é
[ ></ aBn
- ></ &4,ul

W OWw W W W W W W W W W W W W W W W W W W W W W W W W W W ®Ww w W W
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HT46R47

- < REcA! RE<® LVR &! |WDT $via! |WDT $via!

’ (b+) (17 Eo> ) (17 Eo> ) (HALT)
MP IXxxXx XxXX |[luuu uuuu{luuu uvuuu{luuu uuuu
ACC XXXX XXXX |[uUUuUuu uUuUuuUuUjUUUU uUuuUuuUjUUUU uUuuu
PCL 0000 0000|{0000 0000|0000 0OOOO|0OO0O0 0OOO
TBLP XXXX XXXX |[UUUU UuUUUjuUUUU uUUuUuUuluuuu uuuu
TBLH -- XX XXXX |-- UU UUUU|-- UU UUUU|-- UU Uuuu
STATUS -- 00 XXXX |-- uu uuuu|f-- 1u uuuu|-- 11 uuuu
INTC -000 0000|-000 000O0|-000 000O0|-uuu uuuu
TMR XXXX XXXX [XXXX XXXX [XXXX XXXX [uuuu uuuu
TMRC 00-0 1000|00-0 1000|00-0 1000|uu-u wuuuu
PA 1111 111111211 11111111 1111juuuu uuuu
PAC 1111 11111111 1111{1111 1111juuuu uuuu
PB ---- 1111 |---- 1111 |---- 1111 (---- uuuu
PBC ---- 1111 |---- 1111 |---- 1111 (---- uuuu
PD T T N --- 1 |----  --- 1 |---- --- U
PDC L N --- 1 |----  --- 1 |---- --- U
PWM XXXX XXXX [XXXX XXXX |[XXXX XXXX |uuuu uuuu
ADRL X-== ==--|X--= =--=-|X-=- =-=---|U--- =----
ADRH XXXX XXXX [XXXX XXXX |[XXXX XXXX |[uuuu uuuu
ADCR 0100 0000/{0100 0000|0100 000O0fuuuu uuuu
ACSR i--- --00(1--- --00|1--- --00{u--- =--uu

X ></ 4-é

[></ 4B n

- ></a,i
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3

HT46R48A

- < REcA! RES® LVR 4! (WDT $via! |WDT $vial

’ (b+) (17 Eo> ) (17 Eo> ) (HALT)
MP Ixxx XxxXX |luuu uuuu|luuu uuuu/luuu uuuu
ACC XXXX XXXX |[uuuu uuuUuuUj{UUUU uUuUuuUuUujuuuu uuuu
PCL 0000 0000|{0000 0000|0000 0OOO|OOOO 0O0OO
TBLP XXXX XXXX |[UUUU uUuUUjUUUU uUuUuUuUjuuuU uUuuu
TBLH -- XX XXXX |-- UU UUUU|-- UU UUUU|-- UU uUuuuu
STATUS -- 00 XXXX |-- uu uvuuu|f-- 1u uuuu|f-- 11 uvuuu
INTC -000 0000|-000 000O0|-000 000O|-uuu uUuuu
TMR XXXX XXXX [XXXX XXXX [XXXX XXXX [uuuu uuuu
TMRC 00-0 1000|00-0 1000|00-0 1000|uu-u wuuuu
PA 1111 111211111 11111111 1111juuuu uuuu
PAC 1111 1111211211 11111111 1111juuuu uuuu
PB 1111 1111211211 11111111 1111juuuu uuuu
PBC 1111 1111211211 11111111 1111juuuu uuuu
PC -ee- == 11| ---- -- 11 |{----  -- 11 |---- -- uu
PCC -ee- == 11| ---- -- 11 |----  -- 11 |---- --uu
PD e A T - 1 |---- - 1 |---- --- u
PDC LR T T - 1 |- --- 1 |---- ---u
PWM XXXX XXXX [XXXX XXXX |[XXXX XXXX |uuuu uuuu
ADRL X--= === |X=-=-- === |X--=- ----lU--- =----
ADRH XXXX XXXX [ XXXX XXXX [XXXX XXXX [uuuu uuuu
ADCR 0100 0000/{0100 0000|0100 0000fuuuu uuuu
ACSR 1--- --00(1--- --00/1--- --00{u--- =--wuu

X ></ a-é

[ ></ aBn

- ></ &4,u
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3

HT46R49

- < REcA! RE<® LVR &! |WDT $via! |WDT $via!

’ (b+) (17 Eo> ) (17 Eo> ) (HALT)
MP XXXX XXXX |[UUUU uUuuUuU|juUUUU UuUuuUuuluuuu uUuuu
ACC XXXX XXXX |[uUuUuUu uUuUuUuUjUUUU uUuUUUjUuUUU uUuuu
PCL 0000 0000|{0000 0000|0000 00O0OO|O0O0OO0 0O0O0O
TBLP XXXX XXXX |[UUUU uUuuUuUjuUUU UuuUuuluuuu uUuuu
TBLH - XXX XXXX |[-UUU UUUU|-UUU UUUU|-UUU Uuuu
STATUS -- 00 XXXX |-- uu uuuu|f-- 1u uuuu|-- 11 uuuu
INTC -000 0000|-000 00O0O0O|-000 000O|-uuu uuuu
TMR XXXX XXXX [XXXX XXXX [XXXX XXXX [uuuu uuuu
TMRC 00-0 1000|{00-0 1000|00-0 1000|uu-u wuuuu
PA 1111 11112111211 11111111 1111juuuu uuuu
PAC 1111 111111211 11111111 1111{uuuu uuuu
PB 1111 111111211 11111111 1111{uuuu uuuu
PBC 1111 111111211 11111111 1111{uuuu uuuu
PC --- 1 1111|--- 1 1111|--- 1 1111|--- u uuuu
PCC --- 1 1111|--- 1 1111|--- 1 1111|--- u uuuu
PD ----  --11|---- --11}|---- --11|---- --uu
PDC ----  --11---- --11}|---- --11|---- --uu
PWMO XXXX XXXX [XXXX XXXX |[XXXX XXXX |[uuuu uuuu
PWM1 XXXX XXXX [ XXXX XXXX |[XXXX XXXX [uuuu uuuu
ADRL X-=-- =----|X--- =-=--|X--- ----|U--- =----
ADRH XXXX XXXX [ XXXX XXXX |[XXXX XXXX [uuuu uuuu
ADCR 0100 0000/{0100 0000|0100 0000fuuuu uuuu
ACSR i--- --00(1--- --00(1--- --00|u--- =--wuu

X ></ 4-é

[ ></ aBn

- ></a,i
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Eg9A°eE-LO?U"4d)( EgiOA-b,XBOEQ E'éFYst+CA CMOSEg9E EAASB «+#  A8LYFY4
BKY(« 95 < S6N E 3 U\56FY, UNg é, X+ # A

oGf
'2I143E79 HALT 64R EAWEIE> 1R /je+aaGf 0
eFv 4!
PA - RLI"™
243 o
WDT $v i
81+ &FY4 4! é61 8Gf E2i4314£E> <&, XBE>IR A8+ WDT $vigGf E i,RKY4(«AuD < U>e4
I#ULE AE- g/j oGf « 8FN 7 S2i43 4 | EAEE(SO™, < TO ° PDF!9g+W, X agGf$d A2i43
b+ &;>#UL8,RKY4(«,X U, EPDF>#ULEx;> HALT U, EPDF U>5B! ARKY4(«AuD <$v1U 5B
I TO U«JoGf2i43 EAaEA&!URcAuD< UUON EJWUO«+OsYSO A
0A - PA XI£p!FN AEIE> }J7pEYNM(AOYEY % oGfs6N APAOA -gGfa E/RcUi  HALT U
Lad»4A > A
V p2i43 EIE> « gGf EiYo/jA6N¥6 E V «L86Né «S6N UU &£$u E/RcU

HALT U RO5@4»4A;> E 1hX caulRc¥% Yl +S6Né U UONKE &> ;> x V
+S6NeUUp$u Eil7 X «jhUi¥*6 A AUE 9VO0BA 8FY «AE" U« I>eA’
1EiIG «XgGfs6N u- A
O°opGf _E¥6 E) 217 Ee> ULO?U 1024 p2i43EJs<6 AVpeGf+ <ih Eir
LX *$/Bc;> UEE3OpéDp<6 xVpogGfay- «> RO50, EiWi 1024 p2i43 <

6483a0Y > A

Rev. 1.40 50 2008-08-26



HT46R46/C46/R47/C47/RA8A/C48A/R4A9

BKY4(«Au D <

BKY(«nE<Xs6Niub LI6V+ XFD1 éFs4aA{ _E E E64X/RcAl7 |08CCE@ b
X A" WDTS$VIE EW {6 Op8f( 4!,X|0 AWDT EJSEIE>EY % }7pEYNM g p EJs$d O
ao O) YT WDT 95<éU EJs A2i43EJs 4 UNeAA?U"v44X V WDT }7pEYNMA’ L86NE
il )GXxU, U’ A
u1g 2ié )( E VY,BKY(«nE <,XEYNM E V S6KN/L86NAWDT EJs$d “#UL8,RKYs(« U , 5 DFN
ETE> }J7pEYNM 9EY %A'uY & WDT ,IG X YF% ™, < AWDT XEJs$d O YFY 95< Eloh+ _
5V E < 6E¥ 65ms A ™MNO"V4 4, X EE-p YFEJs X <6Allc- VDD A#yz' 018N5a - A
°Op WDT EJs$dEYNM 2i43EJs,X "UNe KAZ WDT EJs$d 97% W YFY:,XWDT 95<é& 97%0
_EJs BW°eE-EIE>OpYFY151AuD < )0 A#UL8 14" 4, X 16 UNe 99« k EKS,X,RKY4(«$v | EKE E
JUNe2iDIn8x E 2%f~2"%sA+ b#UL8 U % a!AuDIOXOa0d4{ E’18 rL,XUNe2iD"ih
X WDT $vIEKETY D 2 X-~& ARKYi(«,XUNe2iDAL B#UL8 WDT U, WDT Ausp LO,X
EKE.BnAuY ™, <& }7pEYNM A1 EKS,RKVs(«Au D EKE BVDT $VIEKE <2fb  fgyd4 & YFLWDT
95< A

CLR W D—T—lCFII6aang DT Type

é:grllafi uratijon O ption

CLR W D-H
1 or 2 Ins+r—u—e—(—i—e—nls

fsv/d— W D T Cloc

Configur
W DT O sejillaterption

W DT CIoc-k—S—e—u—r—Le

BKY(«nE <

W DT Time-out
21P8~21 7§

VpStiO EJsO EJs$d E?UvaX Ei4E9vosaa EO EJsioee WDT U
cJtxAX AUE-[j ™% R E2i4° %6NEIE> 8FV4F EeGj, 4! A'2i420UFD UG X)f WE  ETA
S*i YFYWDT 95< A

2143017 Ea>(SOR EWDT$vIUD7ESf( 4! EJISB! TOSOU«! A5aVp2i43@bVo
64 EivaYOpetVv0OsaR XWDTSvlal¥sé EWXAURCAuD<" SPAYY/j«<"©A™i9
#ULSWDT XY+ Al O/ éF.@E4&! (RESé6I"+ G )E1 /i EIEBSECEU, E5al Y/j EiE>
HALT U, A

SYUECE U | Y g/j «"© +#UL8,RKY4(« ", < E ™MNO+ }7pEYNMEYAZ O/EY %2 S*i) O CLR
WDT U, Bal /i St CLRWDT1> CLRWDT2gpU0U, Aibl O/[EYY: E%?U;> CLR
WDT “#UL8 WDTA5al /iEYY: E™NOxO;> CLRWDT1 ° CLR WDT2 g5U 16N & s,X#U
LBWDTAGbl iEY ¥%?U"%&X EVp CLRWDTL!7>S*i9#UL8 WDTEy- a;>E-50,

U X E%Y> CLRWDT2 U,16f#UL8 WDTAa X CLRWDT2 U, E4£;>4 E¥%
Yy- > CLRWDT1 U, 'Aw#UL8RKY(«nE< A
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}7pEYNM

}7pEYNM (i&» m/R ¢ E m 98f( A i48/R E S*i5U A1EIE> HT-IDE EY % }7pEYNK' }7pEY NM&» 9
Y a ETOEIEhtRcA A Y!™NOY2i43XLO?Un EK'Y+A-BxR>< O

A __ EYNM
WDT EJs$d OWDT OSC é fsyd4
WDT EYNND S6N éL86N
CLRWDT U,5D O1é250,
0OSC20 _EY Y©RC é Crystal
PAAPB PDbe+L OYé~
PChetL OY& U ™ib HT46R48A° HT46R49Y
PWM O S6N éL86N Ui L8 HT46R49
PWMOAPWM1O S6N &L86N &I ™ ib HT46R49 Y
PAO~PA70 oGf S6N éL86N U |EYNM
PFDO BEiEg 9/Eg1é PFDEg]
LVR s6N O S6N éL86N

g |hw|N o
|

©O©|0(N| O

*ll ~
h*u+ CA
Vb b
(@)
V DD
;’” ””” T PAO~ED?2
| Reset
| §10w1< Circuit PA3/RF®
‘ !
B | P A 4 /TeMIR
Rl RES —
‘ T P A 5 /HN—F
| — |
0 ! PAG6-KZ7
| N —
PBO/ANO-~ 3/AN 3
VS S PB4~%7
77 PCO-~K1
PC2~E=>4
0osci1
Circluit|o s ¢ » P D 0 /Pew-»M
See Oscillato
S ection
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U. LS
iATY

) aseEe0X —ubW,XUO L3 EIsU LS O04/3cU -0 EXU9UD)( V)e;
> UnX10 A, 5x)( Ecoz e&i# XU, EECYE>A 5 E/RcAAUSUA!  sa
N,2AXh*i A

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

0F%UXi0 %LO?2u0pU <69 ;> AU AAx*ié><ilO?UspU <6 AOpU <6
1'b "p2i43 EJs<6 E’18Vpi 8MHz X2i43EJs 95<R EOF%UXioUu 051 ;>'a E
5aU éAx*joivu 1ms > a4 A<QLO?2UgpU <6,X0 El 0U,X JMPACALL ARETA
RETI "><U, E Vp(# /IBcAuD<"+8V~, < PCL3U18..C Op<6betl;> AGU,
- PCL,XY<*EB5ab7EEYCCE@7C, E BHO?UTOp<é6+;> E_V CLRPCL& MOV PCL,
A U, AibCCE@ U, ™MNO"Y&X EVp!'EW,X48 p(l#] CCE@ |0U18...C Op<bé EVpuVYi
LOOp<6GA A
DB,X 6 E&D

) IRc DBOED S*iO Ne4 X0 O ES*uY/; MOV XU, EDB& Al¢~, <
E@/I7C3 t<(j z )E5aeé6N6,Ey/|0YGD 3 t< ADBOAEO OGj?U X h*i O ¢Eg90A -
y DB&sUSEODB EgioA: A

1k Eoik

1k Ealk DB @)U 0F%U)( h*i ™LO K U,X6N o Ei,5x)( YFY%XU0 L3 EAEy
N,ta£XEalk At'©,X48pCY1 255@é£'©,X48pa&b 0 ERUY4AI7.BXD)UE 1 6! XKANI A
INC AINCAADEC * DECA U, ,o0ZiOpUn X tO&£0,Xs6N A
FEe'filEn 1k

U 8F EeEalk _V AND AORAXOR ° CPL <FNUV i, 5x)( YF¥%,XU L3 AQTD(#]
D BEalk,X U, EDB,X6EO ™NOEIE>3 t< Al YFEeDBEnlk EVpEolk4§p LE EiLE U «!
U>e5B ! E°&F Ee D BEa*ii6 4E- Y/(!1 U, E_V RRARLARRC ° RLC =0Z8°&4C/i|0
IXe'© A&aaxi!U, AsuCtaaxhuLd?2u  AN!1U, *ib > 0A - X/B ¢ h*i EDBAC¢YFY
“,<E@/ITCE 10 «!  E5aI8!1iA>e"P"  E/iIEnlkE- A h*(i (i ,"© 4L8"©,XEnlk4™ & A
U “{ XE@6

RcU G>as+ JMP U, CCE@7CUn é&S*i CALL U Ax*i$/Rc,X64 E@5U aai
b'$/Rc>e ;> IO A E/R ¢ MNOP@ PE"2s 9,X AE-p|0 + 5BU$/RcG XE" 20, RET
9r), EWAS/RcCC?2 CALL U, aX AuJIJMPU, ERci%cC OpUnX 5ak E

JALOV CALL U 8cc2 AOpM2 Y*iXxU U, 5ECCE@ ECCE@S5E +DB,|<éUn!9
t'tn AFI~CCE@5EE/RcU4»4A ;> RO5U0 , 8+9E> @CCE@7CYyR9 XU, AE-oU U, /R
cCD&XGK ECCE@5EA6N éFuOGEgB&sU YF%DBIX A
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IEn 1k

aoDB,|< )p!,XEelk U, ,Bx)( XMda O AE-(M O bEgTOA -1 XA5B @ J Y
*UEJ py,X!80A X é6TALSH) SET[m].i @ CLR[m]i U,9A'nJ P-lé"! AVp
"u YE-(M 0 E/R cA’AuU ™NO AI9Egi- X 8!DB E@)UE-oDB E' 4aEgil7.B,X,DB AE-/j
Ai9-A -mIXBE/R), Gii>IEalk 0, 2. A
I><Ewoilk

DBX|,El + ~,< & E5a'@)UNGETnXDBE EWX,|GE Eb6&ipy,|<X
a“ A Z XI8KANI E5x)( AEURc,|< 10YOp>< 0 DBAEYyY,|X 3 EvLO

20041T¢, XU, GAIDBE™> >< A
J WEo1k

L8 ZPEASBNU & EJWU E-UA*ib,0O+ X HALT U, S/RciiUOA+ _&+.)f WR
i6R17 10X,RKYa(«nE<{ U, AE-00 X S*IIAE KU1 G, X08V A
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U ,L3V?U

A_

x O0Y G D

mODB,|<

A O3 t<

i01 0~7!

addrOB c, | <

JA,0u | AE a ,<0 | EijU«!
1k Enlk
ADD  AJ[m] | ACC aDB,|<,it E48p 9 ACC 1 Z,C,AC,0V
ADDM A[m] | ACC 4DB,|<,It E48p 9DB,|< 1™ Z,C,AC,0V
ADD AX | ACC a0YGD,it E48p 9 ACC 1 Z,C,AC,0V
ADC A[m] |ACC aDB,|< AE!1U0«it E48p 9 ACC 1 Z,C,AC,0V
ADCM A|[m] |ACC aDB,|< AE!U«it E48p 9DB,|< 1™ Z,C,AC,0V
SuB AXx | ACC &0YGD, £ E48p 9 ACC 1 Z,C,AC,0V
SUB  A[m] | ACC 4DB,|<|£ E48p 9 ACC 1 Z,C,AC,0V
SUBM A][m] | ACC aDB,|<]£ E48p 9DB,|< 1™ Z,C,AC,0V
SBC A[m] |ACC aDB,|< AE !U«Xjl£E E48p 9 ACC 1 Z,C,AC,0V
SBCM AJ[m] |ACC aDB,|< AE!0«If£ E48p 9DB,|< 1™ Z,C,AC,0V
DAA [mM | Ut'©Emslk 9 ACC X AxH E D EJU48p w,

1 C
9DB,|<

F EeEwnlk
AND A[m] | ACC aDB,|<. a Enlk E48p 9 ACC 1 Z
OR A[m] | ACC 4aDB,|<. é Enlk E48p 9 ACC 1 Z
XOR  Al[m] | ACC aDB,|<. Oé Enlk E4§p 9 ACC 1 z
ANDM A][m] | ACC aDB,|<. a4 Eolk E48p 9DB,|< 1™ Z
ORM A[m] | ACC 4DB,|<. é Enlk E48p 9DB,|< 1™ Z
XORM A,[m] | ACC aDB, |<. Oé Eonlk E4§p 9DB,|< 1™ Z
AND AX |ACC a0YGD. & Eolk E48p 9 ACC 1 z
OR AX | ACC a0YGD. & Emlk E48p 9 ACC 1 Z
XOR AXx | ACC a0YGD. Oé Enlk E48p 9 ACC 1 z
CPL [m] | IDB,|<2j E48p 9DB,|< 1™ Z
CPLA  [m] | IDB,|<?] E48p 9 ACC 1 z
Exer'Eef
INCA  [m] |EeerDB,|< E48p 9 ACC 1 z
INC [mM] |E=erDB,|< E48p 9DB,|< 1™ Z
DECA [m] |E=£DB,|< E48p 9 ACC 1 z
DEC [mM] |Eee£DB,|< E48p 9DB,|< 1™ z
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}A,00 | AE 4 | 0,<6 | Ej0«!
i
RRA [ml | DB,|<C/NO! E48p 9 ACC 1
RR [m] | DB,|<C/iO! E4§p 9DB,|< 1™
RRCA [m] | UE'UDB,|<C/iO! E48p 9 ACC 1 C
RRC [ml | GE'UDB,|<C/iO! E48p 9DB,|< 1" C
RLA [m | DB,|<% 0! E48p 9 ACC 1 g
RL [m] | DB,|<%O! E4§p 9DB,|< 1™
RLCA [m] | GE'UDB,|<% ! E48p 9 ACC 1 C
RLC [ml | GET'UDB,|<% 0! E48p 9DB,|< 1 C
DB 6EO
MOV  A[m] | UDB,|<EO7C ACC 1
MOV  [m]A | UACCED7CDB,|< 1"
MOV  AX UoY G DEO7&CC 1
IEalk
CLR [ml.i | #0L8DB,|<,X! 1”
SET [mli | 5B!DB,|<,X! 1™
E@/i
JMP  addr | "5 ECCE@ 2
sz [m | VpDB,|<LE EIiCCE>RO50, 1™
SZA [m] | DB,|<EQO7C ACCEVpYe+LE EICCE>RO50, 1"
Sy [mli | VpDB,|<X1 il LE EIiCCE>RO5U, 1™
SNZ [mli | VpDB,|<X1 ilaLE EIiCCE>RO50, 1™
Siz [m] |EaerDB,|< EVp4§p LE EICCE>RO5U0, 1™
SDhz [m] |Ee£DB,|< EVp4§p LE EICCE>RO5U0, 1™
SIZA [m] |EeerDB, |< EU48p 9 ACCEVp4§p LE EIiCC 1%
ExRO5U0,
SDZA [m] |E=£DB,|< EU48p 9 ACCEVp4§p LE EiCC 1™
EBRO50,
CALL addr | $/R cAx*( 2
RET ¢ $/RCE 2 2
RETA x ¢$/RcE'2 EJUOYGD 9 ACC 2
RETI ¢ E"2 2
I><
TABRDC [m] | Ai2'INILX ROM Y+ EJEO7CDB,|<> TBLH 2"
TABRDL[m] |Al2a0aNILX ROM Ye EJEO7CDB,|<’ TBLH 2™
JWUO,
NOP ONU, 1
CLR [m] |#UL8DB,|< 1"
SET [m] [5B!IDB,|< 1"
CLR WDT | #UL8,BKY4(«n E < 1 TO,PDF
CLR  WDT1 | NX#UL8,RKY4(« n E < 1 TO,PDF
CLR  WDT2 | NX#UL8,RKY4(« n E < 1 TO,PDF
SWAP [m] | x6DB,|<,XP-"+8V E48p 9DB,|< 1™ ’
SWAPA [m] | x6DB,|<XP-"+8V  E48p 9 ACC 1
HALT E9V06a 1 TO,PDF

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

2A1)0 812U =

PCLXYULO?U2 pb<69;> A

3A{b CLRWDTL & CLRWDT2 0 54?0 ETO  PDFU«!3AEi«;>48pEj; E CLRWDTL "
CLRWDT2 >E24A > a4 ETO ' PDFU«!T>#UL8 EL8I8 & TO' PDFU«!+04&a- A
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U.n
ADC A,[m] Add data memory and carry to the accumulator

AEao UUnXDB,|< A3 t<YelzE 1U«,lt E48p, 3t< A
EclkE>/RO ACC ACC+[m]+C

EiO«! O OVAZAACAC
ADCM A,[m] Add the accumulator and carry to the accumulator
J\=¥:Yo) U0OnXDB,|< A3t<Y«E 10« E48p, UnXDB,|<
EolkE>/RO [m] ACC+[m]J+C

EiO«! O OVAZAACAC
ADD A,[m] Add data memory to the accumulator
AE a0 UUNnXDB,|[<'3t<Yeit E48p, 3t< A
EclkE>/RO ACC ACC+[m]

EiO«! O OVAZAACAC
ADD A, X Add immediate data to the accumulator
J\=¥F:Yo) U3 t<0YGD,it E48p, 3 t< A
EnlkE>/RO ACC ACC+x

EiO«! & OVAZAACAC
ADDM A,[m] Add the accumulator to the data memory
AEAO UUNnXDB,|[<3t<Yelt E48p, UnXDB,|< A
EclkE>/RO [m] ACC+[m]

EiO«! O OVAZAACAC
AND A,[m] Logical AND accumulator with data memory
AE ad U3 t< XDB UnDB,|<Y+.FEea E48p, 3t< A
EolkE>/RO ACC ACC “AND” [m]

EiO«! O Z
AND A, X Logical AND immediate data to the accumulator
AE a0 U3 t< XDBOYGD.FEea E48p, 3t< A
EolkE>/RO ACC ACC “AND” x

EiO«! O Z
ANDM A,[m] Logical AND data memory with the accumulator
AE a0 UU0nDB,|<Y+«3t< XDB.FEea E48p, DB,|< A
EclkE>/RO [m] ACC “AND” [m]

EiO«! O Z
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CALL addr Subroutine call

AE a0 "5 EXAx*i Un X$/Rc EBERcAuD< t 19%kBOp?U;> XU,
J 9UU Ey-EQ9Un J¢, :>/Rc A+ b U LO?UNq & XErlkE *
80, 2p<b A

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

EiO«! O

CLR [m] Clear data memory

J\=¥F:Yo) U0OnDB,|<XY«#ULE A

EnlkE>/RO [m] OOH

EiO«! O :

CLR [m].i Clear bit of data memory

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

CLR WDT Clear Watchdog Timer

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

EiO«! O TOAPDF

CLR WDT1 Preclear Watchdog Timer
AE a0 PDF " TO U« !FN>#U 0A ™MNOG! (CLR WDT2 OCK S*i#ULSVDT AuUE<A'/R ¢
™ > CLRWDT1E5a"uY ;> CLRWDT2 EEPDFa TO ++-s(504a- A
EolkE>/RO WDT OOH
PDF&TO O
EiU«! O TOAPDF

CLR WDT2 Preclear Watchdog Timer
AE a0 PDF " TO U «!FN>+#U 0A ™NOG! (CLR WDT1 OCK S*i#UL8VDT AUE <A 'R ¢
™ > CLRWDT2E5a"'uY ;> CLRWDT1EEPDFAa TO ++-s(S0&a- A
EalkE>/RO WDT OOH
PDF&TO O
EiU«! O TOAPDF

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

EiO«! O z
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CPLA [m] Complement data memory
AE a0 U0OnDB,|< XIEOQ!3F Ee Ei'b¢ 1-0é¢ 0 - 1E48p>., 23
t<eDB",<,XYex04a- A
EolkE>/RO ACC [m]
Ei U«! O Z
DAA [m] Decimal-Adjust accumulator for addition
AEAO U3 t< XY*E@ 6 BCDA'E E@4&a E AOAvp"TIX Ob 9 é
AC=1EFw BCDAxH ;> is t 6EGis +Oa- xVpP-"1X 0b
9 é C=1EFw BCDAxH ;> ist 6A BCDE@6rBibp B3 t<®
UO«!;> OOHEO6HEG6OH & 66H X t"OEalk E4§p, DB,|< A¥YE 10O
«! C«Ej E*90/sY BCD,X' alb 100EJAE> 2z E DX
t"©Enlk A
i0o O [m] ACC+00H & [m] ACC+06H
[m] ACC+60H é [m] ACC+66H
EiO«! O C
DEC [m] Decrement data memory
AEAO UUnDB,|<,XY<£ 1A
EolkE>/RO [m] [m]-1
EiO«! O Z
DECA [m] Decrement data memory and place result in the adatonu
J\=¥F:Yo) U0ONnDB,|<,XY £ 1EM8p, 23t<J+x0O0UNDB,|<,XY*4an
EclkE>/RO ACC [m]-1
EiO«! O Z
HALT Enter power down mode
AEAO 18U ,4ce!6/R c ;> JG]2i43EJs ERAM "~ ,<XYe+0s(SO EWDT AuD <
"UNe<>#U OEVOU«! PDF>5B! 1IEWDT$viU«! TO>#U0OA
EnlkE>/RO PDF 1
TO O
EiO«! O TOAPDF
INC [m] Increment data memory
J\=¥F:Yo) U0nDB,|<,XY-t 1A
EnlkE>/RO [m] [m]+1
EiO«! O Z
INCA [m] Increment data memory and place result in the accumulator
AE a0 U0nDB,|<XYt 1E48p, 23t<J+O0NnXDB,|<Ye*&n A
EclkE>/RO ACC [m]+1
EiO«! O Z
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JMP addr Directly jump
AE a0 IRCAUD <, XY+ 5E +>UnX 2. ER c+ ,, X 4»4A ;> A X
>tEQE E™NO'!90pONU <6 E 80, 2p<o6,X0, A

EnlkE>/RO PC addr

EiO«! O ’

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

AEAO UUnDB,|<,XY+*4 31t< A

EclkE>/RO ACC [m]

EiO«! O :

MOV A, X Move immediate data to the accumulator

AEAO U8 IOYGDEQ93 t< A

EnlkE>/RO ACC x

EiO«! O ’

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

AEAO U3 t<,XYea UnXDB,|< A

EclkE>/RO [m] ACC

EiO«! O :

NOP No operation

J\=¥F:Yo) ONjO ENNc;> BO50, A

EnlkE>/RO PC PC+1

EiO«! O ’

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

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

EiO«! O Z

OR A, X Logical OR immediate data to the accumulator

J\=¥F:Yo) U3 t< XDBOYGDFEeé E48p, 3t< A

EnlkE>/RO ACC ACC “OR" x

EiO«! O Z

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

AEAO U,iUnDB,|< XDB'3 t<FEeé E48p DB,|< A
EclkE>/RO [m] ACC “OR" [m]

EiO«! O Z

RET Return from subroutine
AEAO UUU~,< XIRcAuD< 64 E/IRc+ 22X 4»4A ;> A
EolkE>/RO PC Stack

EiO«! O ’
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RET A, X Return and place immediate data in the accumulator
AEAO UUU",< XIBcAuD< 64e3 t<EQ9Un,X0YGD BERc+ 22X 4»
4A > A
EclkE>/RO PC Stack
ACC x
EiO«! O ’
RETI Return from interrupt
AE Al UUU",< XIRcAuD< 64é «s6NEIE>A'5B EMI 1Gj, S6N AEMI {
*SB6N,X { ! AVpu;> RETI U, IE~Y ep>lh EiE-p Ui
E'2/Rc !> lh A
EnlkE>/RO PC Stack
EMI 1
EiO«! O ’
RL [m] Rotate data memory left
AEAO U0OnDB,|<,XY % 11Ee1 71 0'!A
EclkE>/RO [m].(i+1) [m].i (i=0~6)
[m].0 [m].7
EiO«! O :
RLA [m] Rotate data memory left and place result in the accumulator
AE a0 U0OnDB,|<,XY % 11Ee1 711 0 'E48pEO 3t< E5aU0UnND
B,|<XYex0a- A
EclkE>/RO ACC.(i+1) [m].i (i=0~6)
ACC.0 [m].7
EiO«! O ’
RLC [m] Rotate data memory left through carry
AE a0 U0OnDB,|<,XY e E2aE U« 11E1 7'2.E10«eés XE U
«l 1 0'1A
EalkE>/RO [m].(i+1) [m].i (i=0~6)
[m.0 C
C [m].7
EiO«! O C
RLCA [m] Rotate left through carry and place result in the actatou
AEAO U0UNnDB,|<,XY*E23E | U«ol 1!'E1 7'2.E1U0«és XE !0
«i1 01 /iagpEd23t< E UnDB™,<,XYe+O4&- A
EalkE>/RO ACC.(i+1) [m].i (i=0~6)
ACCO C
Cc [m].7
EiG«! O C
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RR  [m] Rotate data memory right
AEAO U0ONDB,|<,XYe~)fCl 1'e1 oW1 71A
EalkE>/RO [m].i [m].(i+1) (i=0~6)
[m].7 [m].0,
EiO« 10 :
RRA [m] Rotate right and place result in the accumulator
AEAO UO0nDB,|<XYe~)fCl 11'E1 0li1 71E/i148p, 3 t< E
580nDB,|<XYex04a- 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
J\=¥F:Yo) U0ONnDB,|<XY<E2aE U« C/i 1B o0'!2a.E!1U«eés XE U
«l 1 71A
EalkE>/RO [mli [m].(i+1) (i=0~6)
[m.7 C
C [m].0
EiO«! O C
RRCA [m] Rotate right through carry and place result in the mctator
AEAO U0ONnDB,|<XY<E2aE U« C/i 1B o0'!2a-E!1U«eés XE U
«f1 71 /1148pEO23t< E UnDB",<XYexOa- A
EalkE>/RO ACC.i [m].(i+1) (i=0~6)
ACC.7 C
C [m].0
EiG«! O C
SBC A,[m]  Subtract data memory and carry from the accumulator
AEAO U3 t<£¢UNnDB,|<XY*tZE U «Xj E48p, 3t< AV pagp
B6 EC U«!#UL8 OE; 48p !7é OEC U«!ABB 1A
EnlkE>/RO ACC AC&Hm]EC
EiO«! O OVAZAACAC
SBCM A,[m]  Subtract data memory and carry from the accumulator
J\=¥F:Yo) U3 t<£+0UNDB,|<XY*1ZE 10U «Xj E4§p, DB,|< AVp
48p B6 EC U« !#UL8 OE; 48p 17é OEC U«!ASB 1A
EnlkE>/RO ACC AC&Em]EC
EiO«! O OVAZAACAC
Rev. 1.40 62 2008-08-26



HT46R46/C46/R47/C47/RA8A/C48A/R4A9

SDz [m] Skip if decrement data memory is 0

J\=¥F:Yo) U0nXDB,|<XY<£ 1E@e U OE8t O0IiCCE>RO5U, E+ b2kR
OpU E?U" 190pONU <0 E 180, 2 p<6,X0, AVp4gpa
OEiRca»4A;> RO5U, A

EnlkE>RO [m] [M]-1EVp[m=0CCE>RO5U0, ;>

EiO«! O ’

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

AE a0 UOnDB,|<Y*£ 1Ege 0 OEVp O0IiCCE>RO50, E848pU,
3t< E UnDB,|<Yea- A+ b2kROpU ET?U" !190pONU |
<6 E 180, 2p<6XU, AVpagpa OEiRca»dA;> R0O50, A

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

EiO«! O :

SET [m] Set data memory

AE a0 UO0nDB,|<X£O!AS5B 1A

EnlkE>/RO [m] FFH

EiO«! O ’

SET [m].i  Set bit of data memory

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

EnlkE>/RO [mli 1

EiO«! O :

Siv4 [m] Skip if increment data memory is 0

AEAO UUnXDB,|<XY-et 1Eg+ G OE8t O0IiCCE>RO5U, A+ b2kR
OpU E?U" 190pONU, <6 E 180, 2 p<6,X0, AVp4gpa
OEiRc4»4A;> RO5U, A

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

EiO«! O :

SIZA  [m] Increment data memory and place result in ACC,skip if 0

J\=F:Yo) U0nDB,|<,XY-t 1Ege« U OEVp O0iCCExRO50, E84§pi>e
, 31t< E OnDB,|<XYe*&n A+ b2kROpU ET?U" 190
PONU <6 E u8U, 2 pb<6XU, AvVpagpa 0E /IR cd»4A ;> RO
50, A

EalkE>/RO ACC [m]+1EVp ACC=0CCE-RO5U0, ;>

EiO«! O ’

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

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

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

EiO«! O ’
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SUB A, [m] Subtract data memory from the accumulator
J\=¥F:Yo) U3 t<,XY+*£.0UNnXDB,|<,XDB E8p, 3 t< AVp4s8p B6 E
CU«#UL8 OE; 48p '7é OEC U«IASB 1A
EclkE>/RO ACC AC & fm]
EiO«! O OVAZAACAC
SUBM A,[m] Subtract data memory from the accumulator
AE a0 U3 t<XYe«£+UnDB,|<XDB E48p, UnXDB,|< AV p4gp
B6 EC U«#UL8 OE; 48p 178é OEC U«IASB 1A
EalkE>/RO [m] AC & Bm]
EiO«! O OVAZAACAC
SUB A, X Subtract immediate data from the accumulator
AEAO U3 t<,XY*£:0YGD E48p, 3t< AVp4gp B6 EC U«#UL8 OE
i 48p!17é OEC U«IABB 1A
EclkE>/RO ACC AC &K
EiO«! O OVAZAACAC
SWAP [m] Swap nibbles within the data memory
J\=¥F:Yo) U0nDB,|<X" 41°P- 41fix6 A
EolkE>/RO [M].3~[M].0« [m].7~[m].4
EiO«! O .
SWAPA [m] Swap data memory and place result in the accumulator
AEAO U0nDB,|<X" 4 1°P- 4 1fix6 EaU48p, 3t<eUnDB",
<XDB+xHa- A
EclkE>/RO ACC.3~ACC.0 [m].7~[m].4
ACC.7~ACC.4 [m].3~[m].0
EiO«! O .
Sz [m] Skip if data memory is 0
J\=¥F:Yo) g+UnDB,|[<XY* G OE8t OEi/RcCCE>RO5U ;> A+ bakR
OpU E?U" 190pONU , <6 E 180, 2 p<6,X0, AVp4gspa
OEiRc4»4A;> RO5U, A
EnlkE>RO Vp[m]=0, CCE>RO50, ;>
EiO«! O ’
SZA [m] Move data memory to ACC,skip if 0
AE a0 UONnDB,|<Y+*& 3t< EJgeUnDB,|<XY* U OE8t 0
iCCE>RO50, A+ bakROpU EPU" '9OpONU <6 E u8U,
2p<6,X0, Avpagpa OEilRcd»dA;> RO5U0, A
EalkE>RO ACC [MEVp[m =0ECCE>RO5U, ;>
EiO«! O .
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Sz [m].i Skip if bit | of the data memory is 0

AE a0 g+0nDB,|<X1 il OE8: OEICCE>RO50, A+ bakROpU
CETPU" 190 pONU <06 E 180, 2 p<6XU, AVpagpa OEi
IRca»d4A:> RO50, A

EalkE>RO Vp[ml.i=0ECCE>RO50 ;>

EiO«! O :

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

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

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

TBLH /Rc--O AP-+8VA
EiO«! O :

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

AE a0 Us< U\ TBLP UXRc-O0"+8v AOAaONI Ai7CcUnXDB,|<eUP-+
8V/I7TCTBLH A
EclkE>RO [m  /Rc-O A"+8v A

TBLH /Rc--O AP-+8VA
EiO«! O ’

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

J\=¥F:Yo) U3 t<,XDB ' UnXDB,|<Y+sFEeOé& E48p, 3t< A
EnlkE>/IRO ACC ACC “XOR” [m]

EiO«! O Z

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

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

EiO«! O Z

XOR A X Logical XOR immediate data to the accumulator
AE a0 U3 t<XDBAaOYGDFEeOé FE48p, 3t< A
EnlkE>/IRO ACC ACC “XOR™ x

EiO«! O Z
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O>™pucC
16-pin NSOPA150milA &6 1

THHAAAAAN
16 9

A B
1

8
IS ELELELE:

G

a

00 & _ 1 A)! OmiA _
oa L_ (o)1}
A 228 a 244
B 149 a 157
C 14 a 20
C 386 a 394
D 53 a 69
E a 50 a
F 4 a 10
G 22 a 28
H 4 a 12
¢ Oe u 10e
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18-pin DIP A300milA &6 1

A

OO
T8 1

1 9

goguoognoy

A
QOO
18 1

1 9

gtogunouggoy

[ \ I : [ \ I :
gL aapaimeiatarenaty ﬁ ) ST [%f\
o T 1T T | | o T TTTTT | |

e G PREEEN e G .

Figl. Full Lead Packages Fig2. 1/2 Lead Packages
@ MS-001d@e figl)

. A)! OmilA

0uE 54 L 50
A 880 U 920
B 240 u 280
C 115 U 195
D 115 u 150
E 14 U 22
F 45 U 70
G U 100 u
H 300 u 325
| ] u 430

@ MS-001d@e figl)

- A)! OmiA

0uE 5a L 50
A 845 u 880
B 240 u 280
C 115 u 195
D 115 u 150
E 14 u 22
F 45 u 70
G U 100 u
H 300 u 325
| ] u 430
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@ MS-095a@- fig2)

0a & _ i A)! OmilA _
Ooa L_ (o)1}
A 845 1] 885
B 275 a 295
C 120 1] 150
D 110 a 150
E 14 1] 22
F 45 1] 60
G a 100 U
H 300 1] 325
I 1] U 430
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18-pin SOPA300milAé&6 1
tHEAABAARS

A B

1 9
EEEEEEEEE

G E _ 1 A)! OmiA _
Oa L_ (OF1]
A 394 1] 419
B 290 1] 300
C 14 1] 20
(03 447 1] 460
D 92 1] 104
E 1} 50 a
F 4 1] a
G 32 1] 38
H 4 1] 12
¢ Oe a 10e
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20-pin DIP A300milA &6 1|

A A
0000000000 RuininEninEnEnEnERN
20 11 20 1
B B
1 1 1 1
oo ooy S IToO0gUoOoooOn
:‘1 H ’; i H i
CI/ \ i i CI / \ i i
A rpagagapspupnpagagany Rvipagagayupupapst
SHENREAREEN | ‘ oy T TTTTT ! ‘
et e > | | e+ e >« | |
E F G PR BN E F G PR BN
Figl. Full Lead Packages Fig2. 1/2 Lead Packages
@ MS-001d@e figl)
. i A)! i
06 E _ I A)! Omi A _
Oa L_ (o]i}
A 980 a 1060
B 240 a 280
C 115 a 195
D 115 a 150
E 14 a 22
F 45 a 70
G u 100 ]
H 300 a 325
I u ] 430
@ MS-095a@e fig2)
. i A)! i
06 E __ I A)! Omi A _
Oa L_ oa
A 945 a 985
B 275 a 295
C 120 a 150
D 110 a 150
E 14 a 22
F 45 a 60
G u 100 ]
H 300 a 325
I u ] 430
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20-pin SOPA300milA &6 1|

fHAHAAAAAAR
20 1

A B

1 10,
,,,HHH*H‘HHHHHH

E F a
06 & _ i A)! OmiA _
ok: L_ (o)1
A 394 1] 419
B 290 1] 300
C 14 1] 20
C 490 1] 510
D 92 1] 104
E 1] 50 U
F 4 u 1]
G 32 1] 38
H 4 1] 12
¢ Oe 1] 10e
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20-pin SSOPA150milA &6 11

fHAHAAAAAAR
20 1

A B

1 10,
,,,HHH*H‘HHHHHH

E F a
06 & _ i A)! OmiA _
ok: L_ (o)1
A 228 1] 244
B 150 1] 158
C 8 1] 12
C 335 1] 347
D 49 1] 65
E 1] 25 U
F 4 1] 10
G 15 1] 50
H 7 1] 10
¢ Oe 1] 8e
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24-pin SKDIP A300milA &6 1|

A

OO0 00000000

24 1
1 1

ooooooooooono

A

100000000000

24 1

1 1

|

Tooooouooooorn

L \ — L \ —
\fajaqayuyayayagapapayuys; f]%\b g epebatatslbapetatatite //\—l\\
INEVARRERAAR | | of | T | |

E F G S E F G (U .

Figl. Full Lead Packages Fig2. 1/2 Lead Packages
@ MS-001d(- figl)

il A)! OmilA

ouE o L_ 54
A 1230 1] 1280
B 240 u 280
C 115 U 195
D 115 u 150
E 14 U 22
F 45 1] 70
G u 100 u
H 300 U 325
I u u 430

@ MS-001d( fig2)

o6 & _ 1 A)! OmilA _
oa L_ (o)1}
A 1160 1] 1195
B 240 u 280
C 115 U 195
D 115 u 150
E 14 u 22
F 45 1] 70
G u 100 u
H 300 U 325
I u u 430
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@ MS-095a@- fig2)

0a & _ i A)! OmilA _
Ooa L_ (o)1}
A 1145 1] 1185
B 275 a 295
C 120 1] 150
D 110 a 150
E 14 1] 22
F 45 1] 60
G a 100 U
H 300 1] 325
I 1] U 430
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24-pin SOPA300milA &6 1|

HAAAAAAAAARH

A B

LEEEEEELLEEELE

G E _ 1 A)! OmiA _
Oa L_ (OF1]
A 394 1] 419
B 290 1] 300
C 14 1] 20
& 590 1] 614
D 92 1] 104
E 1} 50 a
F 4 1] a
G 32 1] 38
H 4 1] 12
¢ Oe a 10e
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24-pin SSOPA150milA &6 1

HAAAAAAAAARH

A B

LEEEEEELLEEELE

G E _ 1 A)! OmiA _
oa L_ (o)1}
A 228 a 244
B 150 1] 157
C 8 a 12
C 335 a 346
D 54 1] 60
E a 25 a
F 4 1] 10
G 22 a 28
H 7 a 10
¢ Oe ] 8e
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28-pin SKDIP A300milA &6 1|

A
QOO0 00A0T
1

28

1 1

gbooguouuonogugogy

I \ | 3
| s f%
SRR ARANEAE I
E F G —
. I A)! OmilA
OuE 53 L 54
A 1375 u 1395
B 278 u 298
C 125 u 135
D 125 u 145
E 16 u 20
F 50 u 70
G U 100 u
H 295 u 315
| U u 375
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28-pin SOPA300milA &6 1|

YHARAAABAAGAARS
28 1
A B
1 1
,,,HHHH*HtHHHHHHHHH
C
< c’ > G
o A, W B
e '4: a
1 A)! OmilA
0uE oa L 80
A 394 1] 419
B 290 u 300
C 14 1] 20
C 697 u 713
D 92 1] 104
E a 50 a
F 4 a a
G 32 1] 38
H 4 u 12
¢ Oe u 10e
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U>™ (3 KEH?"
KEH i

O &

T

SOP 16N(150mil)

> i«
1

OuE AE & 1 A)! OmmA
A KEH & U,E X 330f 1
B KEH Y U,E X 62f 1.5
N 13+0.5
C EH—E X 02
D 4i ¢ 2f 0.5
. 16.8+0.3
T1 EB4i 0o
T2 KEH * 22.2f 0.2
SOP 18W
OuE AE & 1 A)! OmmA
A KEH & U,E X 330f 1.0
B KEH Y U,E X 62f 1.5
N 13.0+0.5
C EH—E X 0
D 4i ¢ 2.0f 0.5
. 24.8+0.3
T1 EB4i 0o
T2 KEH * 30.2f 0.2
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SOP 20W
OuE AE & 1 A)! OmmA
A KEH & U,E X 330f 1
B KEH Y U,E X 62f 1.5
A 13+0.5
C EH—E X 02
D 4h 2f 0.5
- 24.8+0.3
T1 EB4i 0.2
T2 KEH ' 30.2f 0.2
SSOP 204 150mil A
OuE AE & I A)! OmmA
A KEH & U,E X 330f 1.0
B KEH Y U,E X 62f 1.5
A 13.0+0.5
C EH—E X 0.2
D 4n 2.0f 0.5
- 16.8+0.3
T1 EB4i 0.2
T2 KEH ' 22.2f 0.2
SOP 24W
OuE AE & 1 A)! OmmA
A KEH & U,E X 330f 1
B KEH Y U,E X 62f 1.5
A 13+0.5
C EH—E X 02
D 4h 2f 0.5
- 24.8+0.3
T1 EB4i 0.2
T2 KEH ' 30.2f 0.2
SSOP 24S(150mil)
OuE AE & I A)! OmmA
A KEH & U,E X 330f 1
B KEH Y U,E X 62f 1.5
A 13+0.5
C EH—E X 02
D 4h 2f 0.5
- 16.8+0.3
T1 EB4i 0.2
T2 KEH ' 22.2f 0.2
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SOP 28W300mil
OuE AE & I A)! OmmA

A KEH & U,E X 330f 1

B KEH Y U,E X 62f 1.5

N 13+0.5

C EH—EX 02

D 4" 2f 05
- 24.8+0.3
T1 EB4i 02
T2 KEH ¢ 30.2f 0.2
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EcEga |
> "p—£ *Pél* e
£ \@ I
PODDDDDDDD
F Y S
ellellellel ol | =
/ v ) A J/
oy P e
> A0

S~Reel Hole

\IC package pin 1 and the reel holes
are located on the same side.
SOP 16N(150mil)
OuE AE & i A)! OmmA
w EcEgu* 103
P ONOHKEC+ 8f 0.1
E 0S ('5B 1.75f 0.1
F ONOH7COS (C+f z ) 75f 0.1
D 0S (LEX 1.55+0.1
D1 ONOH &(EX 1.5+0.25
PO 0S (KEC+ 4f0.1
P1 ONOH7COS (C+(KS 2) 2 0.1
AO ONOHKS 6.5f 0.1
BO ONOH 10.3f 0.1
KO ONOH#A 2.1f 0.1
t B6EgUNz 0.3f 0.05
C ?Z20'z 13.3
SOP 18W
OUE AE & I A)! OmmA
- 24.0+0.3
W EcEg U 01
P ONOHKEC+* 16.0f 0.1
E 0S (/5B 1.75f 0.1
F ONOH7COS (C+f* z ) 11.5f 0.1
D 0S (,E X 1.5f 0.1
D1 ONOH &(EX 1.5+0.25
PO 0S (KEC+ 4.0f 0.1
P1 ONOH7COS (C+(KS 2) 2.0f 0.1
A0 ONOHKS 10.9f 0.1
BO ONOH ° 12.0f 0.1
KO ONOH#A 2.8f 0.1
t 0Eglinz 0.3f 0.05
C ?Z20'z 21.3
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SOP 20W
OUE AE & I A)! OmmA
. 24.0+0.3
W EcEg U 01
P ONOHKEC+ 12.0f 0.1
E 0S (!5B 1.75f 0.1
F ONOH7COS (C+(' z ) 11.5f 0.1
D 0S (,E X 1.5+0.1
D1 ONOH &a(,EX 1.5+0.25
PO 0S (KEC+ 4.0f 0.1
P1 ONOH7COS (C+(KS 2) 2.0f 0.1
A0 ONOHKS 10.8f 0.1
BO ONOH * 13.3f 0.1
KO ONOH#A 3.2f 0.1
t 0Eglinz 0.3f 0.05
C ?2Z20'z 21.3
SSOP  20S(150mil)
OUE AE & I A)! OmmA
. 16.0+0.3
W EcEg U 01
P ONOHKEC+* 8.0f 0.1
E 0S (5B 1.75f 0.1
F ONOH7CO0S (C+{z ) 7.5f 0.1
D 0S (LEX 1.5+0.1
D1 ONOH &(EX 1.5+0.25
PO 0S (KEC+ 4.0f 0.1
P1 ONOH7CO0S (C+(KS 2) 2.0f 0.1
A0 ONOHKS 6.5f 0.1
BO ONOH * 9.0f 0.1
KO ONOH#A 2.3f 0.1
t 0Eglnz 0.3f 0.05
C ?2Z20" z 13.3
SOP 24W
OUE AE & I A)! OmmA
w EcEg (" 24f 0.3
P ONOHKEC+ 12f 0.1
E 0S (!5B 1.75f 0.1
F ONOH7CO0S (C+{z ) 11.5f 0.1
D 0S (,E X 1.55+0.1
D1 ONOH &a(,EX 1.5+0.25
PO 0S (KEC+ 4.0f 0.1
P1 ONOH7COS (C+(KS 2) 2.0f 0.1
A0 ONOHKS 10.9f 0.1
BO ONOH * 15.9f 0.1
KO ONOH#A 3.1f 0.1
t 0Eglinz 0.35f 0.05
C ?2Z20"'z 21.3
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SSOP  24S(150mil)

OUE AE & I A)! OmmA
. 16.0+0.3
W EcEg U 01
P ONOHKEC+ 8f 0.1
E 0S (5B 1.75f 0.1
F ONOH7CO0S (C+{'z ) 7.5f 0.1
D 0S (,E X 1.5+0.1
D1 ONOH &(EX 1.5+0.25
PO 0S (KEC+ 4.0f 0.1
P1 ONOH7CO0S (C+(KS 2) 2.0f 0.1
A0 ONOHKS 6.5f 0.1
BO ONOH * 9.5f 0.1
KO ONOH#A 2.1f 0.1
t 0Eglinz 0.3f 0.05
C ?2Z20'z 13.3
SOP  28W/(300mil)

OuE AE & I A)! OmmA
w EcEg (" 241 0.3
P ONOHKEC+ 121 0.1
E 0S (5B 1.75f 0.1
F ONOH7CO0S (C+{' z ) 11.5f 0.1
D 0S (,E X 1.5+0.1
D1 ONOH &(EX 1.5+0.25
PO 0S (KEC+ 4.0f 0.1
P1 ONOH7CO0S (C+(KS 2) 2.0f 0.1
A0 ONOHKS 10.85f 0.1
BO ONOH * 18.34f 0.1
KO ONOH#A 2.97f 0.1
t 6Egunz 0.35f 0.01
C ?2Z20'z 21.3
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