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Execute Inst. (PC+1)

RYM AT
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4 : Fetch Inst. 6 | Execute Inst. 6
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HERR
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Top of Stack Stack Level 1

Stack Level 2

Stack
Pointer

»  Stack Level 3 Program
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Bottom of Stack Stack Level N

T AT HT46R46 M5, A 4 JZHER, TixT HT46R47. HT46R48A Fil HT46R49, H A 6 JZHEkk.

WERMER O, HATAEBEM R W A A, Wil SRAR AT S B AL, (R T SR B AR I AR
FREHD> (AT RET 80 RETD, HHWeR g ma R o X AMRE PR AL I e v h 3 1 B 10 5 VR B e heda tH o 4R
T RIMEHERE CL3, CALL $5 2058 ] LA RAT,  i7as e Al e 1 o 7 P WSl V7 2 G M G v ) () 17 D R 2
RIX AT BE 2 I8 AN A] U R 2 SRR A PATHT I

HARBHEHITT—ALU

HARZ R ICRE R MU R E 200y, PATIE SR R AR Z s H . ALU R385 HLI £
MR, ERGHCIIR A G HUT HEMEAR S BHIZH, I8 RE AR e s, 2 ALU 45
SRR, TRE T BOHAL AL B RS TR, 1 AH GRS B A7 4 2 IR G T B N 25 DL R /i e g Ay,
ALU Jrigfi i ohaen -

® HRiZH: ADD. ADDM. ADC. ADCM. SUB. SUBM. SBC. SBCM. DAA
WHHIZH. AND. OR. XOR. ANDM. ORM. XORM. CPL. CPLA
#A1iz4: RRA. RR. RRCA. RRC. RLA. RL. RLCA. RLC
BRI FIEIR: INCA. INC. DECA. DEC
BN IMP. SZ. SZA. SNZ. SIZ. SDZ. SIZA. SDZA. CALL. RET. RETI

P11 4%

FEFPAF A s HORAF IO P A BB AR P o X T LI, A PR P AE i s T LA o 28—
IR GRREA A (OTP), A I S b A TN I ACE B B 7 B, AT OTP A7l as 1 5 7 HLAE A AK
AT R AR R G K gL TR, OTP F R HLRT LASR AR & R 1005 2R B et T AARATT AR NS
X R B B2 TS R B B o ARAT A B K. X N, OTP AR A RAEIRERE . 55—
FhfEft s IERRAT e, R MLRAR EAT “C7 filhros, X8R LS TR P R e 1 A R 2

4t

14 A7 REFPAEAf S 0 S 1K 80 2K, 15 A7 RS PP A7 il (K A B 4K TG T-3 I A 5 ) Bl
FEF At ds AR P oH G R S0k, JErh A S s . SR AR T N 1, Bdln ks ol LABUE AERR PP A7 fifh 2 1)
Rl MRS R T
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HOLTEK i ‘

HT46R46/C46/R47/C47/R48A/C48A/R49

FEFPA7 Ao A ek OR B, A 0 SR R B N 1 SR R T i

AR IIR IR . RS, FE/F AU 000H THAHAT .

Kok &
® i 000H
® i 004H

PHUE A AN IR S R AR B o 2 INT S I HCP AR, SReb b s vr FLERR A, AR P2 b

3] 004H Hohil- TFEHAT

Hihik 008H

ZHIHE A TE I /T B s T TR ST AR IR B o s N ARG L, R T SOV ELHEROR I, R

54 kiR 008H Mkl TFaa 4T .

M1k 00CH

NN A/D B I 55 R DR P

PR 00CH Hulik FF 64T -

HT46R47

«

HT46R46 HT46R48A HT46R49
000H Initialisation Initialisation Initialisation
Vector Vector Vector
004H External External External
Interrupt Vector Interrupt Vector Interrupt Vector
008H Timer/Event Counter | Timer/Event Counter | Timer/Event Counter
Interrupt Vector Interrupt Vector Interrupt Vector
00CH A/D Converter A/D Converter A/D Converter
Interrupt Vector Interrupt Vector Interrupt Vector
010H
014H
300H
3FFH
400H
7FFH
800H
FFFH
14 bits 14 bits 15 bits
RIFEEeR

I:l Not Implemented

2 A/D Fefese ik, AR W eV FLERORS, RS2

Rev. 1.41
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HDLTEK# HT46R46/C46/R47/C47/R48A/C48A/R49

'R

PR A7 s T IO AT AT k2 mT DL SOS— N3 M DATf A7 ] 52 IO BE o T RAS I, A i 20
SEATBOE, HJ7 AR RS PR T ISR R AR 5 25 A48 TBLP o X/ 27 A7 a8 SURAS UK 8 £
il 7EWE e EARTRE D, R A LLE ] “TABRDC [m]” B¢ “TABRDL [m]” $54 M 2487 R B
PEMIAF 35 T B A7t A B o — DU R B R I . X SR A AT, FEFP A% TP R IR 72y, Bk
FEIE B8 T e B APt ds, FRIP AP TP RAS AR w21y, MIPAE %63 TBLH RRok 25 /748, 1Mo
e T R AR B R “07,

TR AR AR

High Byte %I @ = Program
e 1 Mjmfry

[ 1BLH | [ Specified by [m] |
Table Contents High Byte ~ Table Contents Low Byte

ERuH

DL R Va1 Ui HT46R47 A/D AL ML, SRS ET RN A B Wil 4 s SURIAAT o IX AN 14 11
TR H ORG This A {EAF it as M5 — 0, 7EIE ORG (¥4 IK{EH A 700H, Rl 2K FEIFA7if#%
HT46R47 Ly WL e fa — DU E i s e ai bk, T R A HRET LA ) 06H, 1 AT LR IE M EH: Fe 4% 521K
(58 — AU A TR P A7 g7 bl 706H R J5 — DU GG M kb J5 (288 X AN okl . (EA3 2, B
“TABRDC [m]” 84 #MH, WRFREFR R STl XA 7, SRR N s Z ST, Y
“TABRDL [m]” &2 #HATHS, BCAEK2 A 3084 12% %] TBLH 25747 4%

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

mov a,06h ; initialize table pointer - note that this address
; 1s referenced

mov tblp, a ; to the last page or present page

tabrdl tempregl ; transfers value in table referenced by table pointer
; to 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 referenced by table pointer
; to tempreg2
; data at prog. memory address 705H transferred to
; tempreg2 and TBLH
; in this example the data ”"1A” is transferred to
; tempregl and data "0F” to register tempreg2
; the value ”“0” will be transferred to the high byte
; register TBLH

org 700h ; sets initial address of last page (for HT46R47)

dc 00Ah, 00Bh, 00Ch, 00Dh, O0OEh, O0OFh, 01Ah, 01Bh
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HDLTEK# HT46R46/C46/R47/C47/R48A/C48A/R49

D TBLH #4782 R A 74, ANBETBritifr, 45 LR AN b Wik 55 R e A A T R e R &, Y
BIERE MRS RN EIEE S, PRTIRS AL W] AE 23 TBLH M, 4Bl 78 AR A A
XAME, W R ERER o DRI ISURE G [] I A P RAR R R o ARIMIAESE LS D0 T, G R I A P A 12
R AT, WAESRATAE A TR (RS DR R0, TP % SCRRAE, 510N EE SN2
BRAKMNHR S, T EEP AR I 58 ettt o

N RIFHIL
b11 | 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|@0

RIRX

i#¥: PClI~PC8: RIFE/F AR
@7~@0: EHFHEH TBLP i/
T HT46R49 T 55, Ftktbhl > 12 47, BT b11~b0
X1 HT46R47 FI HT46R48A 1M 5, FAgHhbloh 1147, HI b10~b0
T HT46R46 1M 7, FAgHbERN 10 7, R b9~b0
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HDLTEK# HT46R46/C46/R47/C47/R48A/C48A/R49

Bom e

HAEAF R WA E U 8 A7 RAM A A7 filies, JHORMEAAIRIN B . 7 APty o5& 2hs
IRDNRERT A7, IXLER A asAT [ ik HL5 50 R BLA IERfR A S DA G . KA IR D e w7 A7 a Al ) A2 2
PRl N EARSION G N, EAT S DL LR T AN P T T 265 Bl 50 A s 2 S — ST A 1
HRATAERE PP ) R REAT BRI

4t

BHRAFAE 2SN By, RIS RS A ey, A TIES bl . 4530 RAM 4 8 756/, {HAF
fitids KB R T B (M e ML AN o I 50 e ML B A Aid 2 S R b bl #02 O0H . % WL A7 A7 s,
ACC M1 PCL 4%, 4#EA MR FIEEE et

00H 00H 00H
Special Purpose
Special Purpose Data Memory Special Purpose
Data Memory Data Memory
27H
28H
3FH 3FH
40H 40H
General Purpose
General Purpose Data Memory
Data Memory
General Purpose
Data Memory
7FH 7FH
HT46R46 and HT46R47 HT46R48A

BFH

HT46R49

YR rEa

VEER: REBAERRAT, RIS BIAEAE X AT LB “SET [m]i” F1 “CLR [m].i” BEESHE. B e ad e thny LUl s
£l MP [a]4% 541k

T FH B A s 2%

P IR DR P T3 2 — AN/ B A X, Ll i Es o] AR A AT, 1% RAM XS 2 3 ]
HuAe it ds o XA B A7 DA A 2 AT RO S N384 A “SET [m].i” A1 “CLR [m]i” $54
FUGAN I AL AR A BRSO ER AT, 7 (S P A Bt A7 Al W AT (L 451

R EE A it as

XA DR ) e A7 A s AP TR IR A A7 A 1), IR AL A7 s B R DL IE AR 2 UIAROG, K2 MU 75
Ao T TEEICR S N, AT — 28 e R i R REBRE ), ARSCANY (M 4R S 6 A SRR IR DI RE 7 A7 4 1)
e EEEIE, ARMTERIUE XA 5 oA E R BEAT SRR A5 21 “00H” (1R
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HDLTEK# HT46R46/C46/R47/C47/R48A/C48A/R49

KPR Ih REFF A7 2%

N T R DLRE IR AT, BUAF i a T BEE T —Le N A7 ds . IXLERF A7 e R A BN RE (
SE I AR AP INTAE) FIAMEThEE Cln /O iy iR A/D HeAdie ) IEMERAE . ERdR A, XLedy
A LL OOH A5 e af btk o AERF IR L BE 77 A7 s I B A7 a AR an ik 2 18], A7 S8R S A A
fitid, WORB HIRIBORRY 78, 35 X et ik B 8 Kt i (7] 00H

EEFUFFLE — IAR

TAR A A7 S0 T2l A7 Ak DX 1K) OOH btk AT SE R iRt ik o T3 - Ik X 2 VR4 )2 3 Bk
MR ERAT, DUBACGE SCSEBRAF s bk i) BB A7 s TRk AR T I3 A7 EROAERT e, Roxt
145 AR £ (MP) T € B A7 A s Mk 7 A 0T B AR 132/ 5 454 . PRI TAR A5 474 K5 ] O0H FI45 R
M E S N MR A7 e WA 54

B S8 — MP

ST EZRFE RN, RGN ET AR MP. i T IX SR e A A7 i 25 b RS SOl 1) 25 47
e A S NANERAT, DR T A FHEABRIB BRI AT HOVE o NS 1% T hk w5 A7 SR AT AR AT R AR I
BRI [ 10 58 B Mk 2 e A2 Sk R TR E 1 Hdik

X 64 B 88 A>T RAM ZE [ (KR HL, (R4S ISR EHERE 7 A7 BRI SRIMA 2T B2 2
B AL FRE I, 58 7 AR R IR 17,

HT46R46 HT46R47 HT46R48A HT46R49
00H IAR IAR IAR IAR
01H MP MP MP MP
02H
03H
04H
05H ACC ACC ACC ACC
06H PCL PCL PCL PCL
07H TBLP TBLP TBLP TBLP
08H TBLH TBLH TBLH TBLH
09H
0AH | STATUS STATUS STATUS STATUS
0BH INTC INTC INTC INTC
0CH
ODH TMR TMR TMR TMR
OEH TMRC TMRC TMRC TMRC
OFH
10H
11H
12H PA PA PA PA
13H PAC PAC PAC PAC
14H PB PB PB PB
15H PBC PBC PBC PBC
16H PC PC
17H PCC PCC
18H PD PD PD PD
19H PDC PDC PDC PDC
1AH PWM PWM PWM PWMO
1BH PWM1
1CH
1DH
1EH
1FH
20H ADRL ADRL ADRL
21H ADR ADRH ADRH ADRH
22H ADCR ADCR ADCR ADCR
23H ACSR ACSR ACSR ACSR |:| : Unused, read as "00"

RN LR 48
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HDLTEK# HT46R46/C46/R47/C47/R48A/C48A/R49

LUR 14517 B WA An e 35 B — A HAT 4ARAM LB DB, EATT S350 € SOt adres ] adres4.

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 adresl ; 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:

1 B AR, BRI AT RAM Hidik.
Bn#k — ACC

ST BB, SN2 EE R S ALU g e A% VG R, i ALU 1331255
SR AE ACC B Nas o A R2Nds, ALU DAERHR AT WIS ik s A s 5
P&l KRG NBIEAE AP & IXRE LI SO 7 2 5 AN TR SR H o 53 A B3 A 06 the 5 2 38 3 8 P i e
il A7 IIteE ﬁJﬁDTﬁﬂ%%iXE’J VAT A — A s L AR IE R N, T P R A7 L (B AN RE FLER AR
Kl s 2008 1 52 s kA A H R

BFHHSEF 7S — PCL

N T IRMBEMOTE R HITIRE, R B IR T T VB A B AP S R IR DI RE DI, T B TS
WL ZFAE AT HAR, IR 5 0 et B e R PP bl . B 545 PCL A5 A7 A8 WS 5 B0RE 7 B He ki 7%
A s (2 — ik, SR R 125 A s A 8 ALIRCRE, PRI SRV AE AR BT RE s A7 il o 0 P 9 1B AT Bk
IS S, ZE RS mA DR AW

FiHF4% — TBLP, TBLH

X PSRRI RE AT A7 e R B A7 AERE P A7 il 1 (K R AR AT 4. TBLP JQRAHREL, 48 17 A% Bl 1)
Huhiko e PRELAA ZRAEAT AT AR U 2 AT TN PABEE, t1 T E e T LAl INC 8 DEC [R1$54 Jris s,
ROt B I 1 T B R 5 VR R B AT B . AR TR UCIRAR S AT 25, RAR B AR A
TBLH . HHEEEE, RRBRR T S BAR BIE & i e (it k.
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HDLTEK# HT46R46/C46/R47/C47/R48A/C48A/R49

REHFHFR — STATUS

8 fif¥] STATUS 257 (0 & FhRENL (2D BELLARELL (OO« A BIERIARERL (AC) . ik HFREAL (OV),
HFAREN (PDF) VG [ i HAREN. (TOD. & [FIR I SFAE I H A R S TARRESEE

K& T TO F PDF Arifidb, RA T A7as o A G IL e B 0 P57 #s —FE T AR 0, (EATATEdE 5 N
FPRE AT A A S ICE TO 8L PDF Ardif. 7i4h, PUTARINTEL G, SIRE G/ RIEH nfE s
FEIARFIMLE R . TO WG RS2 RS B, G % H . 8T “CLR WDT” 8¢ “HALT” 7450,
PDF kil 2 AT “HALT” 8% “CLR WDT” #5480 A% 1 /L E .

b7 bo
[—]—TJto[roFJov] z [AC | C | STATUS Register

Arithmetic/Logic Operation Flags
Carry flag

Auxiliary carry flag
Zero flag
Overflow flag

System Management Flags
Power down flag

Watchdog time-out flag

Not implemented, read as "0"

REFHFH
Z. OV. AC F1 C br&A7 & [ B dlris 5 PR 2

®  UNNKIEH AR RN, SIS I A R B AT AR AL, W C B, I C BEE
[N C thax Bty BEALAS AL AR A 52 BT S o

o  RAFTFIAINEIZB RS RrE AT, sE T R S RECE TR AE AL R, AC BB AT,
) AC #riE %

® YR REUPHIZH AR IEEN, ZHEMN, BN Z piEE.

o Uiz SEE R BEADIRASFEEE R 1, OV #EAL, I OV #iE % .

® R4 HET “CLRWDT” 48447 % PDF, 1M#AT “HALT” 54 W< & 47 PDF.

® R4 FHEIT “CLRWDT” i “HALT” 842E%X TO, 1% WDT i Hi 4 BAL TO.

AN EHEN AR ST TR I, RS T AR S A S BRI RAT . BURES T4
e AL B HLy R R RE SRR A A7 A 00, I DR R O A 1 ik A7

Rl Fes — INTC

8 L) INTC 7 A7 FH R I A A P S5 b BT (R B4 o Bt A5 FH B AT R A 45 2 R 2 IX L 25 A7 4
(IBIAE, AP A B/ e S RE T 4 Tl Bk ek o INTC 24728 N I T i EMI #5550 3 T i e (i s/
rfe, FHR¥E A Dl e T E S . g — PR g NN, stes A s Bk E T, EMI K
Wi, AT “RETIL” $54 W< & 47 EMI 47,
ER/EEs — TMR, TMRC

ZRII IR T —A 8 ML B A RS . MG A7 2% TMR F A7 8 AL e e H, & I as % A7
SOOI AT S N 52 1 Bk, LA SSVFBEE AR PRI [a] R . 17 TMRC 75 472 150 B 58 I A F B0 1 AR R
FIIF el R T B - s .
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HDLTEK# HT46R46/C46/R47/C47/R48A/C48A/R49

NS O O S A AR

PERFIRINRE P AT 28 T, B0 N30 H 27 A7 B R AT TAEDNS Y. () 4 ) P A e AR B 2L . A IR0 N /i H o 11 4
AN N 274728, HAAR/R A PAL PB. PC HI PD. Wik f76k pe g W & rh i, 3 MBday N /4 1 27 472
L 380 AU A7 2 TR R s bt P DA a0 11 b (A N /i 5 o A N A g 1 AT — AR Y 4
HIZTAEAY, 432 PAC. PBC. PCC M1 PDC, i[RI it b 2 3 A fith 2 RV g M bl o 3 S84 1) 25 A7 e
SUBIEPIRAS, DAY E MRS SRR N 1, MR A . B E — AN SIS, J2H 25 AR A Y (1)o7 A 435
SERGZ R, S BT R, T8 AT A S N A 2 A B AR . R LRI, A NN/
o 4 i 1 A S BB S N B R, 205 W A T A A LA E 5 LR A R N B o A “SET [m].i”
FT“CLR [m].i” 54 0 DA X S A7 A A I o IXRP R P v my DA I o3 i N\ /4 HH i 11925 1
BT AT T R T P R 1y L N RS IR BE & e R 5 R HLAE A F s

Bk R EI S FSS — PWM, PWMO, PWMI1

SEAR B HLABR AR T 1 A s 2 DMKeP SR HI &, B PWM. R4 PWM #UEAT [ SN K%
A AEAs o AT A — ANk S8 BRSO SR L, IR A 0 PWM. FoA A K o 2 R ol
(FIF R HL, AT A7 450 PWMO A1 PWMI o X8 8 A3 (125 A7 i 5 SCRH L A I G J52 1 1 4 U o) o U ) ok

=
A/D ¥ 2f5 — ADR, ADRL, ADRH, ADCR, ACSR

RBP4 3038 8 £ 5l 9 7 A/D $e#ids . A/D FHfifi B8 K3 1 AN 2 MR A 2
— AN AR B R AN I 2 A 2 . KT HT46R46, A/D #2527 4798k 8 f7 1K) ADR; Tixf Tt
RINIE 9 11 A/D S HER BT HL, SE A/D et s W25 4745 4 =it ADRH FUMIEAL ADRL. 4 — AN
FIMGER R, B B AR IX I A A A . TEIE IR A/D BE RS I W Bl A7 AE %% ADCR
5E S, A/D BRI i R 27 A7 A ACSR & X
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HDLTEK# HT46R46/C46/R47/C47/R48A/C48A/R49

B\ H e O

SRR HTLERT S i E i 11 428 TR LA AROR K 200 P o IR AR IR B — A 5 IR A T 2 R P42 vl LA
Wedigsg MmN PTAT S Lk i, LR AR E S M 3, XSSV E th A AR A LA
TN EARRERT & T A BB

M T B DL AN, i AR5 B R HLER BN 13 3 23 AN HCH ANSE XU A 1, AR
750 PAL PB. PC A1 PD, IX 28k N\ /A i I AE RO A7 G A6 N AR A U G s AT i Nt 1R
AR S 2 e AR, R S AR B, USSR L ATETR 4 “MOV
A[m]” T2 ETRHESLE, m Ko POk, T thaeE, Bra a2, i B Rs e By
ERE

ot o\

AR 2 7 by NP A3 AR 0T A AR ZS N T ZEAMIN— > o LR SE BB i BhfE. o T S LixA4b
INET LR, 25 BRI da A, ) A R ) — Ay R, XA b e B AT e R TR LAE HE
‘B> PMOS A4 RS

PA 1R

PR BU R  HIAS B A 5 Dh g, AL 5 HLE N BC LA R RTIAE, e DhREXS T st S AR DI FELY:
M AR E, W R AR ZFOE, bz s PA IS A S i~ A 0 I i
464 “HALT” 008 A PLEEABIRAE UG, B HURE DR B BRI FRIRAS . ELE PA T _E gl Jynfe
FEEAAT (0 5 BT 5 26T BB A o XA DO RERS G & T I AT SR M R A A LI o (A Y
72 PA T REAS o | RIS T BB ) 28 LA MR R 1 D e

AN H O 1 ) A AR AR

BE— AN N s VAT B iP5 E 4 (PAC. PBC. PCC F1 PDC) 4%l A/ R &
FIFH g ) 257 A7, B CMOS % B W2 ReflUR 2 AANE A B0 by Fa B e &, 35 ml R 44
77 SN CABDAS I F TR o BT A0 N/ iy 105 RS 8% FEL T I A A\ /380 i 1142 1 25 A7 R 3 — A7 o
AN S | BB S IUR N T BE, WD I [R 97 S AT A AL 8 A “ 17, X INFEPHR A ] DL B 4
NG P HRRAS o a5 IR il P AP 2R A e o “07, IG5 | s & 9 CMOS Firth o 451 g
BB, R AR U S o AT ARSI A VR RS AN i R T R HARAS I, B
L PRSI BN AR, TS O N SR T AR T B, T A S SRR R RS

Rev. 1.41 21 2008-12-30
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FIMSLEIhRE
TS D RE AT LRG0 o)y BUR RAEFESE o A BRI S IS B ™ A PR e vk, (51 2 2

A DA DR 2 PRSI S A/ S LA 22 DhREIE£F, A7 44802 iU LA T R, A LA

IO R PP Hh AT

LIS TN
MBS R TS B INT L5 i A /4 HH 5 L PAS SEHT . WERANTT ZEAMEE R IR N, L5 AT 2 45— Bt
NP SR, I A S P T 2 A7 4 INTC H (K158 W Be A7 4 20T e o

(REZIPASHLTTUN

TMR AR NS PA4 3L, 0% PA4/TMR 51 it Bodsii N, ) TMRC #5:6
AT TP N B AR E R . (RN T EEANR U B N A, 5 [ T DA —
NS G A o XTIl o I/ B s 42 T 5 A7 A o 110 2 B A 7 0 200 A 5
P B, LB tian N/t 5 IS 2 I g AR (R ph 58

PFD %t

HERF LA PRD DhRE, PFED {5 % 515 PA3 J:H . PFD % th Dhg vl DL il #E ik
WRHTIERE, I AR PRk o R AL . TR EEREN S, WK PAC3 B A LA#RE PFD
Wit 77 PAC WE NI, BIFIEREE T PFD DhRg, sho | ks s BN o

PWM %t

IR B LA 1 ANl 2 A~ PWM Hith, 43705 PDO F1 PD1 AT 5 . PWM %ith Zhign
DUB S HEBOE A TIE R, H BRI P G IR FEAAR . BRI AE, WK PDC AR
P Hy it A E PWM St . #7 PDC @B b, RIEES: T PWM ZhfE, BEsIBs hH Fbr
CERUENEOL DN

A/D N

BEAR S HLAREAT 4 > A/D FefiedifN . Py A A5 PB (R A/ 51 BSE T
RIXLETIBHIRAE S A/D FATIAS S — RIS DD RE, W A/D $e#disihil %7 f7 4 ADCR
FHR RIAL PR IEB I BOE « HERRLEIN AW A/D Thfig. WAGX L85 B o dm A 5 | B
A AT DL I A IR B 7 B BB ARIMTUERAE D A/D B AAER], X LE5 | E
g2 BT

I/ O g5

B s g ) P PSS A B o BN R S A P AT e Y RSB Y SR AN 58 A AT
[, e AT R 79 B0 P B A\
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HOLTEK HT46R46/C46/R47/C47/R48A/C48A/R49

Vop
Pull-High

Control Bit - Option Weak
Data Bus D Q D__| Pull-up
Write Control Register CKS Q _DO_I E

Chip Reset l
"_ﬂ—‘ X 1/0 Pin
Read Control Register
Data Bit
D Q DO_I
Write Data Register CK Q
S
[
M—|_
. —ﬁ |— U
Read Data Register LX | ? @

System Wake-up 40__' Wake-up Option PA only

BOA 5 ISEE T RERTR /i H 3 O

Vob
Pull-High

Control Bit Option Weak
Data Bus D Q D__| Pull-up
Write Control Register CKs Q —DO-I E

Chip Reset I

) ]i] X PA4TMR

Data Bit PAS/INT

D Q Do_”;7

Write Data Register CcK Q
S
M—I—
u
<

|
Read Data Register X

INT for PA5 only
TMR for PA4 only

System Wake-up 46_— Wake-up Option

Read Control Register

PA4/PAS S N/ 55 01
Vop
_ Pull-High
Control Bit  Option _| Weak
Data Bus —e¢—-{D Q Pull-up

Write Control Register — | CKS Q —DO-I E

Chip Reset p ;:]
Read Control Register X ES%EWM
Data Bit PDO/PWMO
D Q- »—D_I %7 PD1/Pwiv1 (HT46R49 28-pin package only)
Write Data Register ——-ck  Q
S
I M
U
PFD or PWM Waveform X
M|— PFD/PWM Option
U
1
Y
Read Data Register X ~

PA3/PFD 1 PD/PWM /& % 0
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Vop

contrag g PUIFHiGh

ontrol Bit Option Weak
Data Bus D Q D__| Pull-up
Write Control Register CKS Q —D)-I E

Chip Reset l

L 4 ><'
] {X PBO/ANO~PB3/AN3
Read Control Register | I
Data Bit
oD Q >0_|
) %
Write Data Register cK a

l M
]
Read Data Register X r

PCR2 —»{ Analog
PCR1 —» Input
PCRO —»{ Selector

To A/D Converter < X

ACS2~ACS0

PB /i 0

IR

EAE G R, B2 R I i I (RN aR k. SR I, JITAT RV N/ 0 B R oy 1 2 4l 47
AR R B . RS BT RN S BRI RS, 1o P R g T S e A B L LA
JETTERE T ERET. 7 PAC. PBC. PCC H1 PDC i 151 27 £ 21245 1l 4 5 S 06 | A i RS,
XU B ASG WG m i A, BRAEEE A A2 A% 11 PAL PB. PC FI PD M PGB aE . B FRMELE S | )
SRR N SR RS )T e T LA R B M s L A AR, B4R 4 “SET [m]i” K&
“CLR [m].i” RKBese i ¥ 57 as B AN BT . BRI S A X e s 4R A 0, — M -e s
BERAVERG SR . B R HLL 205G B2 N BN 1 s, B SO IAAL, AR 5 BB X S5 5 N 204
Uity 1

T1 T2 T3 T4 T1 T2 T3 T4

System Clock I

Port Data
7 N
Write to Port Read from Port
BB

PA LI ASP DI RE, 245 fE HALT ARZSINATIR 2 Tk L et i pL, bz — 32 PA IE
=G s PR A A e, ATLABOE PA T — A5 A X e .

i BE R, ARSI BAT AN B, I P B BT 5 1 e K | i
BN, ARSI I RGIIIKE, R AR HALT B R S0 2. @7 FPof R 5 | H o 11 1A
I WK et DAL UETPANS
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SE I v s

SE I B AEAT AR B B A — MR 4y, SRR P Bk 3 — s BURN B TR) A S Th R
ho BEFCRAHURAE 1A 8 A7) e AT S . SRS AR = RO R AR, nr LA
— N I A AN ISR . BE P e R A o e R B 8 T TR T I e
M.

HAFE N B AT R 2472, 405k TMR T TMRC. TMR A AE0s S br 50, WAL
AALE O] AV EWIGRME, 2B 25 A7 2% nT 345 58 I A BB (K N 2% o 10 TMIRC A2t 58 W /T B R 2 ) 25 A7 2%
P25 A7 % B S I/ BB I3 IO, Fas ) I/ BB 1) TAERE . s I/ B3 () i Bl ok 9 58 R G
PRSI N (PA4/TMR ).

B 5 AT B N B R

DA A2 B A B I I R AT LR R G b sl A I 2 52 I/ s A 2 I Al 3 A ik
D 15 A, A3 R G A b TH I R o P SR s ] DASE R YA A HEAT 204, T4 45E B PSCO.
PSC1 J% PSC2 =7 45E o

58 I AT B AL SV B A U A P A A I Bt I Bt ey 0P8 I/ 4085 51 18 PA4/TMIR 4243
ORAM S AN e e PP S P s AR P B P (el TE A2 gRE D BEATHEHRIN,  THEas s n—.

7zzzzzzZ2 Data Bus

Reload

Preload Register

PSC2~PSCO T™M1 TMO J |7

(n-tmze) 10
fsvs —|8-Stage Prescaler— Timer/Event Counter Timer/Event Counter,
Mode Control
TON
PA4/TMR Input %

TE

Overflow
to Interrupt

8-Bit Timer/Event Counter PFD

8 PrsE A B L
ERAT AR — TMR

TMR 2 1 D 8 frRepRIIREd Ay, M TA7 b I e fit. 7 A Py e i LS — P Ao i ik ok
I, BRJHAESNS B H AN E /v B 5 TR AR BAR I, A AF s R 20— s I gk TR 25
fEas TN BT A6V E ELEIVHM FRH, U E st H 2 B — A Wil S 5. € & B3h 8
I EESYME IR AR B O TR /S FRH IS OTH BRG], TS 27 A2 28 A6 06 T oA %
VR RN, EHETUE T AR TARERE . €N/ OFF 440, Wi RIU8ds 5 ATE &
FE28, IXEREAT T BSOS BR (0 I 2 o 1 A S NG C 4 ON HEAETHEG 73X/ I B N3
T w5 A7 2 AR RO R DR B AE TR A A7, UAAE TN R ZE I A5 NS fg I 8
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SER AR F 74 — TMRC

SE I T B B8 TARAE =R R AR, & T2 AR AR I — S Q) by 1 2 47 2 R A UE
TMRC i [F] TMR 2547 12 1 8 I /oh B (0 4 iR AE o AEAEHT 2 I &8 2 /7, 2005 IR s BE R 5 I /o 8%
A AE s, DMEORUEE N8 BE IR AR ERAT, T AN Rl AR R 3 WIAR AU 1] 5 1o

N TR E I s TARAEME— R, S I s, AN B sk 56 LA, TMO A
TM1 A7 5 Z0 ¥ E BRI AR B € IS FTIFAL TON,  RIVE I/ Bz il 3 A 38 105 4 7, 2 0E I 4%
BIRKITTOG, BEEAZ A, THEESITARTIEG i W v . 28 AT Bl A A7 4 K 2 0~2 7 4k
SERAN I BRI PSURE QR AL SNBSS AE T o W SR E I 4% TAEAE SN AR Ak
kb SE LM BT, TE RIS, B TMRC 747 a3 (K150 3 A0RE ) ARG #E BT el B B ik .

b7 b0
[Tm1]T™Mo[ — [TON] TE [Psc2lpsci|Psco| TMRC Register
Timer Prescaler Rate Select
PSC2 psc1 PSCO Timer Rate
0 0 1:1
0 0 1 1:2
0 1 0 1:4
0 1 1 1:8
1 0 0 1:16
1 0 1 1:32
1 1 0 1:64
1 1 1 1:128

Event Counter Active Edge Select

1: count on falling edge

0: count on rising edge

Pulse Width Measurement Active Edge Select

1: start counting on rising edge, stop on falling edge
0: start counting on falling edge, stop on rising edge

Timer/Event Counter Counting Enable
1: enable
0: disable

Not implemented, read as "0"

Operating Mode Select

T™M1 TMO
0 0 no mode available
0 1 event counter mode
1 0 timer mode
1 1 pulse width measurement mode
SE A BB HI TS

P B 5 i #s AR 5

FEIXAMBET s R I FT DA AT fa o] I TR PRI, 4 I8 A ZE i R N, e 72— A B £
Fo BTAREXAM, TMRC 424 T2 TM1 1 TMO 52053 3 ¥k 1 AT 00 FEIXAMEE, Py B
BUARE I ST 2 I SR IR AT IR JE foys KR UE N85 T Ma IR, IXAMELZ H1 2 I 442
Tl 27 A7 25 1) PSC2~PSCO A7 K WRSE o € I ZHE REA, TON A2 kB, A Re S e N TAE. RN
I ey LR P PP S S (N S (L I — o e I s G BRI, 257 AP T o FE N e
BN LB B UL 277 a3 (08, SRJGaRsen B e s b o, fa A — s . &
ff% INTC 1 BTIUALE %, WUSE I @ WA b (B A R0 T 58 I i 2 e i e B S F) — o 125

Prescaler Output _\—,—\—,—\— ......... _\—,—\—,_

Increment - : -
Timer Controller >< Timer + 1 X Timer + 2 X """"" X Timer + N X Timer + N + 1

SE I AR R
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e B =R

FERAMEATT, KAEAEANES E I #5511 PA4/TMR H)SH AR S0 i o,y DU 3 s o ks
Heid sk o AL E VB TAEFEAM AU, TMRC 27 A£2% 1 TML R TMO A7 0620053 731 ¥k 0 il 1
VAT I TON 25 i AV EEs TR T4, 5 TE JY@ARRN, REOMIE /T R 51
PA4/TMR FZH 31t AR S ey P RO G s A o i — o 10> TE VI8 s I, RERAMNER R N AT s 5 | B2
W e BT IR s AT RS I — o 5 0 AR BE, s T, o R L A B)
MITE. 2 A s HN A o A5 52 I W SevF, K A2 — AN W 5 o g I b I SeVF T LB RS BR INTC
A AR BT 2R O T ORoE Nk R AR o s i o, 2R R B G2 206 TMO AT
TMI {7 BEEAEAMB ST RO, IR R S 42 25 A7 SR XA 5 IBE i AR - T BRI 2
TS I L R M R A — B i AN B, RIME R S8 HALT B, R I/ 2 A7
FLCSRAMET IR AR b e 2 58 I/ A Ul R S Me R ST, o v W SR VPR 237 A — A I AT Bt e

External Event
Increment
Timer Counter X Timer+1 X Timer+2 X Timer+3

TR R
Fie B kv 8 BE T AR S

TEIXAER, AT LA AN 3L 51 PA4/TMR L kb 58 1 o e ko ge i b, @ skt 3
A PB4, TMO F TMI 7 W) A 20 e A 1B . Wik TE A2 2K, 4 PA4/TMR 5|
TR ) — A 1 B T IR, 8 AT B T AR TH BCE B PA4/TMR 51 IR 13 & J5R 16 iy F T
VLI TON 7K A 2hid ko %, Hog /A Es s bt 3. mwnk TE 72128 5, W4 PA4/TMR 5 820K
Fll AN AR S P SR, e I A B R AR T AU 3 PA4/TMR 51 I B JEOR AR W BT,
TON {75 H8his kA 0, Hgi/AtBas e b vl g, i, Ehkab s N ERF, 24 PA4/TMR 5|51
(AR A 5 1R B SRR I P, TON A4 H s Bk 00 ML e iR R, TON {7 HAE7EFE
FPREHR A Wi bk 00 SX B 52 B/ H B )R IROE nTRE e, I B eGS0 s ik B s 5 | Iz
W Bk P K o 2 TON A7 BRI, AT 7E PA4/TMR 5 | PRIk — 25 () oS 55 Jks ie 2% . L %1 TON
PR FR PV @ i a8 IV B A SOTF AR kv 5 P It o R FH I A v A A s b 6 Bl A ke 1
D, B R X MR, S AT B A 5 A B 5 b B R ok, A2
STiBUBLE SN

LR ANAE R, TP EEs T S R R, A5 e R W o vE, B e AT IS
SE IR S s B IR TR A AE S 0. N TR PA4/TMR 5| J A 76 ke 5 5 D05 P AL,
PIE RN AL, BN TMO 55 TMI A 858 70 Rk 5 B2 S A, TC 2 A e bt 5 D £ 4 N/ i 145
Tl 2T AT A X LA B B8 A ANIRAS o 78 I 48 1A A2 Wi T 45 B 1) — o

e |\ T
TON (with TE=0) |
Timer Gounter Timer +4

Prescaler Output is sampled at every falling edge of T1.

ok e 9 B8 A =X P
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AR g — PFD

PFD i th 515 /O 51 PA3 3UH]. PRD ZhRgitli i B UK ERE, WRANIEREZIIRE, WX
HICAEAE R TR VAN 5 | AT - PRD FR A I i tE A5 1 0 e I e BN & (B 31 5E I
ST, A DA AT A I RS R K, R A R H R . ARG I B AR R e 2 P
B, BENGE I ER TN, 52 N85 MIE ZF Ar A (N T apdE B0 ELRITHEfEi iny ™ At 45 5, 20 PFD
i Hh SCRARES o SRR B S E AN TUE A A7 s IO, JFREE A Bk H.

L PFD IRzt 520K PA 25 47 4% PAC I3 3 AL B 0. i R e E A, W PFD
R A TAE, ZG AV IR A S IAER]. JATHE PA3 5 “17, PFD 514 Attt . X
ANECE AL I AE PRD S b i RG] R, Wk PAS finth B0 4«07, PRD i G

R AR e B e s, DUV IROR 3 7 A (0 i) B R AR HORS B (R B3R A

rmer vt ||
PFD Clock

PA3 Data

PFD Output at PA3

PFD #iiH

it

TMRC # il 27 474 (1) PSCO~PSC2 ] LK & SCrg I /2502t o P S I b i P 0 SR B o v I 1ok Bt
i A 5 KRR E)) PFD 8 A2 I 345 H 7

MAAmHED

2 TARAE MR ST B bk o 58 S AU, 2 N/ s /5 248 ] PA4/TMR 5 1B LARA DR I E A V130
PEo it o 3E 25 1R, e ZB0RE U A 38 I/ Bt (10 A A I AN M R A\, XA BB
. TMRC A5 A7 P9 (A (067 2 S o 2Ok os AR . 5 Ao P02 A7 4% PAC [R5R 4 A1 0N i
PAGRAER BN AT BUAEE I/ B A A 7 e A, S 3ty b A BELATS A 2

GIEERHM

25 N/ U B AR AR E AU, 2 I g B I B A A 0 AR e S b LS e P DL A i AT e T
Ao ERAMBT, HEN S AT S I, B HURE A N AR KT S, AR PP AN K A
W 1 o X T I AR 2, I 5 £ IR Bl th o A N P AR I b, L I s AT E IE AR IR E i 2%
P DU I S A 5 BN THIR AR . bl SRR A B E I I B ETk R, AT A g s i
{5 EE BN L B ] o Ry g o i R e W o= W T e SR N = S o s 8 e SR et BT D VA
AN DA R RIS D0 A AR AR N SO B AN ST BB, eI PO SME i, SRS
Rl 2 I i I AN [
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2 UEIUE I/ 2 B K B PUE A5 Ar s I VRO B2 g PR LA S i iRk 2k, (HIXPR IO BE s
BT R, B UARE P BE 8 WA I8 BIIX i AR5 — U HTE AT B 20, B A0 AT BT IE it
BEAEWIARAL o W28 T 2 A4 TP IR 58 IS A B8 A2 A0 50 A (1R B L, 757 DDA L 5 I /T 0 i PAY TS v T AT 8 288
SE I VT B AP 27 A2 P I A T W R« 58 IN At ARSI Bh i b 2 s U ERA (R €, A
BAORTE I/ ot B0t 22 JROSY: P SR IR R e B8 N/ B F T TT R0, A DR SE BN E N/ Bt 25 A7
SRIa E, ZKRERIAE BE, E N ARG AR S P IR R R A E R AR RIS, ATEL
A P 5 I B i 2 A7 TP AR RERLRAT TF O T E I o AEATIT €I 88 7, A5G HA A2 S I #C
R OBUE. WS/t A s, BRI SO AT I E s, T RES S EUHR A R .

MR AE N AT, AR R W SRAR SR B I eV, e RS S . ANVE
W25 eV, (£ HALT R T, € I /iHAeds i o= AR it , X AR Ol w] e A AR AE AN S 2L it
b, SN AT s 1) VR A T e R e A FE HALT BT, ARG 2E0E I 45 e i R 4
A LAFEHEN HALT FiRREAH N AR s SRR 2 A0 EA
SE I /vt B8 I v A1

XA U] T W] BB E N /TR R A A, WTRCE W SN RN, BRI A A
FRIVES 4 ALK T E N/ vHE . BRIV B e N/ v B e IR, IR IR T N ) R G b

org 04h ; external interrupt vectors

reti

org 08h ; timer/counter interrupt vector
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 prescaler set to /2
; setup interrupt register
mov a,005h ; enable master interrupt and timer interrupts
mov intc,a
mov a, 001h
set tmrc.4 ; start timer — note mode bits must be previously setup
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HT46R46/C46/R47/C47/R48A/C48A/R49

ket 9 B 1 2%

BEARBIRERRR R HLASR AL 1A 83 2 ANk 98 B2 1A I (PW M H o S 1 B3 P8 42 1) A5 W v - 23
I ZE AR PWM 3 4225 VR T (K, PWM D RE T4 Ak 22 LG v i i 3% 3] 2 1R o

BAEHES Bl PWM AR BHEIH | PWM FFa8
HT46R49 2 6+2 PDO/PD1 | PWMO/PWMI
Hegts 1 6+2 PDO PWM

R AT, R VAR PWM 5 E T XN & AAgs. T HA— PWM itk i 55 HL,
A4 PWMe 3T T HA PWM St 5 5 HL, 274748 000 PWMO Rl PWML. EaFA7a 0 8 4,
FoRE N BIE RS E FE A . O T PWM RRIAR, SR 0T R DA A i
HIXBE B 642 #a . BRI, [ PWM I, HEUE T T 01E S AFIN I PWM 4788, M
MU YA 25 1 S T 41 20 ok IR R X BT A M e HLIm 5, PWM B st & R G5 Bl fsyso

R I A W U3 B 4 AT I ik, A S ) PWM AR B TS, IXRERT ASROESE) U2 1Y
I e AR PWM ik YN T A BRI TR H 2, PWML i b A b ASE @, 30 DR K ) i
B 2P PWM B (kb B2 0200 PWM S L5 PWM ISR AR 2 4k 1T PWM A b
KRG B fsys, 1 PWM Eh 8 67, A PWM ISR foys/256. AR TAELE 642 B, PWM
HAR G foys/64.

PWM i 552 PWM $iiZ% PWM 5%t
fys/64 fsys/256 [PWM]/256

6+2 PWM 3,

I 14 8 A2 PWM, PWMO 8k PWMI 75 fEasda i, BN 524400 PWM JA Il 256 AN I8 & 40 R
7 6+2 PWM B, B4 PWM I SO 43 B DUAN O 1R 7 3, Bk R R0 R O~ A1 A 0 3, e
L “9” Fore PUASTF RIS 64 ANFEIEIT. XA, HRILL 4 BN REEIAE, 8
L7 F) PWM 5 A28 00 AN B 57 XA ZF A7 A E R A EAS PWM BB 3 e B — 3B H6 28 2 A~
ST, RN DCAE, HFBA A OL~5E 140, F£ox AC{H. #F 6+2 PWM B, DUAN 7 T
R, AR R R TR

S AC (0~3) DC (5= L)
. DC+1
s I<AC 64
i=0~3
(=0~3) i>AC %f
6+2 R A B
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TEFR 642 S PWM $r i (93 o 1R IVE R RN 1 PWM R S ey 43 f DY AN 57 1 1) i) &)
HALL K AC {8 5 PWM {HAI>< R

oz (TN A A YA A ™
[PWM] =100
PWM |1—> Id—b Id—b I‘—P |4—P
25/64 25/64 25/64 25/64 25/64
[PWM] =101
PWM ||= _,d—b |<—> |<—> e
26/64 25/64 25/64 25/64 I” 26/64 e
[PWM] =102
PWM | [e |<—> e ¢
I7 26/64 L= 26/64 25/64 25/64 I7 26/64 S
[PWM] =103
PWM
26/64 L 26/64 L 26/64 L 25/64 26/64 L
PWM modulation period : 64/fsys
Modulation cycle 0 .  Modulationcycle1 . Modulation cycle 2 N Modulation cycle 3 Modulation cycle 0
e > > > »|
PWM cycle : 256/fsys

6+2 PWM KR

b7 b0
[T 1T T 1T 1 1 1 [pwmpwmo, pwmiRegister

AC value

DC value

6+2 B PWM F 1758

PWM i % I

TEFTA S AL, PWM 45 PDO AT PDL 5 EI3EH] . SAFRAS T I PWM iy i 4R35 18 1) /O
SR, IIERE IR PWM HEBLIEIL. 1O i 450 %5 A7 48 PDC FHARN IR0 “07, AR i
B PWM il 51 v B HUIRAS o AESE X AN WILA LD, DURCKE BT 2R 1) PWM {H'S N PWM 7
282 )5, K “17 "5 NF] PD iy B 25 AF g A NAL, ) PWM it & HBLZES I B B “0” B
F| PD #ir H B 27 A7 B OAR A, 43 BRBE PWM a7 Dh B85 ey R . X A28, PD i %
PEFFAARAE R PWM ZHRER T/ A HRAE A o WL T 20k $ PWM Thig, {HZ7E PDC #5175 17
PR AL SCE N 17, AEH NG, s AT AR A by rBE R E H AN

PWM [ FH {451

TN THI ARV R R 2 W e B B A ] PWM B o AR AN, PWM % HE R S 308 3 v 4
PWM %t o

mov a,64h ; setup PWM value of 100 decimal which is64H
mov pwm,a

clr pdc.0 ; setup pin PDO as output

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

clr pd.0 ; disable the PWM output — PDO will remain low
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A/D B H s

T RZ MR TR, ACBILSH A B 52 SR IR . 0 7 5ea i A HORAC B L8
e HICUAUEIE A/D HARERRIUE S H AR TE S .  A/D RIS TR AR R R L, TR
DA ST, B2 MoK, HATFRAR AR D25 23 1) SR A A
A/D fEifr

SEAR PRI A WU 1 DUANEIETN) A/D Fedfeds, eTR] DU EAR AN 5 CR A R Ika8 el
FEEHME ) I ERER XS 5 e ol 8 el 9 A7 1Ky it

BAIES | MAEE | HHREH BAGIH
HT46R46 4 8 PB0~PB3
HT46R47 4 9 PB0~PB3

HT46R48A 4 9 PB0~PB3
HT46R49 4 9 PB0~PB3

TEEAR T A/D B s A ST AT SC K 75 A7 4% o

Clock Divide
Ratio
ADC Source . i
| fsvs/2 " =N K:‘ ACSR Register
nnn| Ve

A/D reference voltage

PBO/ANO 0———
PB1/AN1 o———
PB2/AN2 o———
PB3/AN3 0———
3

7Y

ADRL Registers
ADRH

A
ADR
ADC :> or AID Data

A\

Ju AR

ADCR

PCRO~PCR2 | [ ADCS0~ADCS2 | [START][EOCB] Register

Pin Configuration Channel Select Start Bit End of
Bits Bits Conversion Bit

A/D ¥ 834t

A/D BE IS BIEFHS — ADR, ADRL, ADRH

ST EA 8 £ A/D e ds ) HT46R46, 1 %7 ff#s ADR fRAFHEEE A, X THe B 9 A7 A/D
RIS, MITREAN G AR, — NP 2% ADRH FI—/ M7 15297 f£4% ADRL. 7E A/D #4
e, A HUAT LB UK S T A s LIRS e 4 R . ST B 2 4 A/D B g R A AR AR I R B
B RN, A A74s ADRH SE 2R T 8 . 1MARAL % fr#% ADRL RAIH T 8 by 1 4, &
5 1 U 9 AL PRI 1 4%

EREF, DO~DS j& A/D el i 45 AT

TSR | Bit7 Bit6 | Bit5 Bit4 | Bit3 Bit2 Bitl Bit0
ADR D7 D6 D5 D4 D3 D2 D1 DO

A/D BIEHF 2 — HT46R46

SR | Bit7 Bit6 | Bit5 Bit4 | Bit3 Bit2 Bitl Bit0
ADRL | DO — — — — — — —
ADRH | D8 D7 D6 D5 D4 D3 D2 D1

AD HEFFH — HERS
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A/D BHEHIF /74 —ADCR

(74 ADCR HIRFES] A/D FeHeds DI RERHRAE . XA 8 A7 1 25 A7 4 2 AL L R — MRl 1
HER A PE A/D ety WS BEIE A, WSS IER VO, JHEHIRINAL A/D S ds (KT 46 Al
EALIRE

Zi 174 ADCR B ACS2~ACSO 7, ‘el SUBIE IS o T35 B A — AN S Br O
P, PRI 4 AN TR AR AN B R IR B e 8 . ADCR A7 (778 ACS2~ACSO A7 1)
THE 1E A2 s WS R FOL 8 B B B N A/D st . T BRI, ACS2 ARl “07,

ADCR 75 {743 [ PCR2~PCRO 47, FHK52 X PB i [ _FWBLE5 |k A/D S a% (A, Whees|
A IEH B VO, i PCR2~PCRO iX 3 A7l F(ES5 TEOCT “1007, k& ANO. ANI1. AN2 Fl AN3
HRIGHEVEE BN . BV AL, IR PCR2~PCRO 2 #5%E A “07, WIFTH PB St 5| JEI#HS b 1% &
HIEF I VO, X TR A/D 45 4 H i (1) SRR Bl O P LAk e .

ADCR ZFf£ 241 (1) START 7, FHTHTFFFIE AL A/D #e3ps . Y WL 8 s M OB HAR 2138 4
SRIGHBREHAR, Bar A — MR A . 24 START {7 WS EE s, (FAS 0] 338 4R,
25K ADCR #7454 1) EOCB 1 & K “17, SATHEE R3S . START {7 FH T3 P S B 530 i 25 (1 FF
1%

ADCR 75 £+ ' f) EOCB A2 1] - R WIRIEE i R 15 58 e AER A IS A, EOCB fsx i iy
FLEZNHUE “07. Mo, o EAL P Wi HI7Ar 8 AN A/D s SRERSAL, R P T ERE, s
PN A R TS . AD AR SR T PR RIARN Y A/D BRI . WA A/D S
Wi B ag, mTLAEAI A PSS ADCR 254741 i) BEOCB A7, K dbho e i, LMER 5 — Rt
A/D Bt A G R I T5i

b7 b0
[sTART|EOCB|PCR2| PCR1]| PCRO| ACS2| ACS1| ACSO| ADCR Register

Select A/D channel
ACS2 ACS1 ACSO

0 0 0 : ANO
0 0 1 1 AN1
0 1 0 : AN2
0 1 1 1 AN3
1 X X : undefined, must not be used

Port B A/D channel configurations
PCR2 PCR1 PCRO

0 0 0 : Port B A/D channels - all off

0 0 1 : PBO enabled as ANO

0 1 0 : PBO~PB1 enabled as ANO~AN1
0 1 1 : PBO~PB2 enabled as ANO~AN2
1 X X : PBO~PB3 enabled as ANO~AN3

End of A/D conversion flag
1: not end of A/D conversion - A/D conversion waiting or in progress
0: end of A/D conversion - A/D conversion ended

Start the A/D conversion
0—>1—0:Start
0 — 1: Reset A/D converter and set EOCB to "1"

A/D B IBHI TS
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HT46R46/C46/R47/C47/R48A/C48A/R49

HOLTEK i ’

A/D HHE PR F 728 —ACSR
A/D FEH I BRE R RGN BF foys 7040, /MR H ACSR HAEAFH 1 ADCS1 F1 ADCSO {37 # 5 o

b7 b0
[TesT] — | — | — | — | — |rocsijapcso| AcsR Register

Select A/D converter clock source
ADCS1 ADCSO0

0 0 : system clock/2
0 1 : system clock/8
1 0 : system clock/32
1 1 : undefined

Not implemented, read as "0"

For test mode use only

A/D B phE I fr e

HAR A/D IRE Rt RGN fsyse ADCS1 Al ADCSO 5, (H R VeI R A/D IRy 4 — ik
PRl 5T HT46R46 SLVF) A/D BRI tap KI5/ MER 0.5us, 10X @0 WA Tus. Bk, BT
HT46R46 LLAk, 4 RSN ahs i85 2MHz I, ADCS1 #1 ADCSO0 f7 AREV R “00”. % HT46R46 H i,
YRGB B 4AMHz I, ADCS1 fll ADCSO 2 ANGEBEA €007 WAZILRIEBERE 1) A/D 3 i ) 1
AN T p R B MEL, 75 PRS2 7= A R UERA ) A/D Bl . 2% F IR P I —2e6 7, wibs RS
FEUESEA SCVFI, R EAT A/D R4 B B AN R0 1 e/ ME

A/D BINFI

A/D B0 #(tap)
fsvs | ADCS1,ADCS0=00 [ADCS1,ADCS0=01|ADCS1, ADCS0=10|ADCS1, ADCS0=11
(fsys/2) (fsys/8) (fsys/32)
IMHz 2us 8us 32us RE X
2MHz lus 4us 16us A XL
4MHz 500ns* 2us 8us ARE X
8MHz 250ns* 1us 4us A XL
A/D Bt A

FrE 1 A/D BRI 5 #S PB o D10 O 513 H . ADCR #4743 H1) PCR2~PCRO i, #5E &

et A5 IR B IEH T PB S HE S B 51, R A TR B BN G AL, AN i B
TR YE o WILIXATT 30, SUAK DR MRS, MWIER K VO SAEhRe SR, Soadokth—
FEo RSN IER ) VO SIRERIN, PlE R HERRE I B BB, B AD N, W Edr
MBS AT, TR, PBC i %M A A7 s P AT 2N AERE A/D F N, T2GBE A/D SICAHIA
%4 PCR2~PCRO A HE A/D F AN, AN i LA A8y (FPIRAS o Ay NI VDD Oy A/D Heffeds i 2
s, AU A AT U R A S AMIGE 2R VDD, DU ORZ HL s (R REUE A S
A/D HEHAIIEN

WHRIK AD et gsaib et — MEF IR EAIIR M . AR IBTEE AL A, AD e i 16 20 H0H
HIsat e W SR IEAE LAY A B B IR, 84 EOCB W BE AL T ARG, IXFE T e 38—
MR SRS S o IR P 5, 25474 ADCR 1] START {74204 1 2] 10 M4 A A
SEALHALENGEE, IXREAT LUGRIIE BOCB #ER EAL.

Rev. 1.41 34 2008-12-30
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A/D BB

TRTHLE &S S A/D SRR S A R

e PIRI1
i3k ACSR 27 /72511 ADCS1 F1 ADCSO £/, IEBEFTTEN A/D it 4.,

e PIR?2
11 ADCR %1725 1) ACS2~ACSO 7, EFEEHLZT N A/D H g% 1w iE .

o L3
Wik ADCR 27 ££ 28 4[] PCR2~PCRO 17, ¢ PB ¥fi 11 A/D Sy AS, FE4 e 130k AD
NS, BT — S ADCR 2377 241 52 1o

o L4
L SR AR PR, )RR R A A A A S E A R, AR A/D ShEERISHE . R Wi 25 47 2%
INTC B S WA EMI 408 Ak “17, A/D #E¥gs () Wi GEA7 EADI A E AL “17,

o LIS
A v LB % E ADCR 2F /7281 START 7\ “0” 3] “17 F[RIF] “07, AU
o AL TR A “07,

o LIR6

LSS ADCR % A7 110 EOCB A, R el R 2 5 58 1l It o AR, 38
RO RR A . B e UG, AT A/D B A 474 ADRL FI ADRH SRAFH4 5 11 4H .
HMIrEsE, AR HMEROR, W SEOR, RPN A/D IS TR

R A4 ADCR %1745 1 EOCB (AR KT R L B T4, 2D 4 T LU .

B B R e R AN R B BB S IR o

START bit set high within one to ten instruction cycles after the PCRO~PCR2 bits change state

— N\ £ N
o\ e o\ e
EOCB A/D sampling time A/D sampling time A/D sampling time
k’32tA‘D’| }‘SZtA‘ai kBZtA‘D’i
PCR2~
PGRO 000B 011B 100B 000B
~1. PB port setup as I/Os
2. A/ID converter is powered off
to reduce power consumption
e 0008 0108 X 0008 0018 X Dontt care
Power-on Start of AD Start of AID Start of AID
eset conversion conversion conversion
Reset A/D Reset A/D Reset A/D
converter converter converter
End of A/ID End of A/ID End of A/D
1: Define PB configuration conversion conversion conversion
2: Select analog channel
|<— tanc —>| }4— tanc —>| k— tanc —>|
A/D conversion time A/D conversion time A/D conversion time

Note: A/D clock must be fsys/2, fsys/8 or fsys/32

A/D et P
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HDLTEK# HT46R46/C46/R47/C47/R48A/C48A/R49

A/D FEHas AT N IFERIE T, B IS REBOE SR e A i I RE PP Pl o B F R P F B0 0T 46
A/D Fead e ga, S HLI R PR T AR AT e e, AEIXA R, REP R ARSI e g, A/D B
el (A PR AL IR WU S, R RO A/D B i ol B2 01 JH 391

Litesy A/D ¥t [a]
HT46R46 64tap
e 76tan

A/D #Heht ]

WIEEEEM

CEGRFEFFIT,  AZ0 ) B ADCR 2547 4% P R AD Bl I I BT o WX LA A%, A BAH AT
SIHIEREE] AD F4ess b, I AN AT VE 2 E 1 10 i o IXRERT LA/ AD #E 8B 43 IR T AE,
WA THEA R I CAE IR, ST AD B 40u8s UBRRINAE, X — s it (i e ) R Ge AR T2

F—NEREHIUE, 2 AD B IE R MR T, AD Feigs M E B I A . B IR BT AR )
45 ADCR 254748 11) START A7 — AN R nT W) 464k AD %3 . B T IHIEIEBAT 3B H0E 40, BT AT ZE AD
Hel, DT T IR .
A/D ¥ Yap

NS B R F R UL B R A/D Bl ZE—ANEBIES T ADCR Z5 /745 ) EOCB 13Kk H|
Wr A/D WA e s 5 N e e i A R

Jutsl: 1 H EOCB &) 7 i # I 459, 1biufliE H+ HT46R46

clr EADI ; disable ADC interrupt

mov a,00000001B

mov ACSR,a ; setup the ACSR register to select fgys/8 as the A/D clock
mov a,00100000B ; setup ADCR register to configure Port 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 changed the following
; START signal (0-1-0) must be issued within 10 instruction cycles

Start_conversion:

clr START
set START ; reset the A/D
clr START ; start the A/D
Polling_EOC:
sz EOCB ; poll the ADCR register EOCB bit to detect end of A/D conversion
jmp polling EOC ; continue polling
mov a,ADR ; read conversion result high byte value from ADR register
mov adr_buffer,a ; save result to user defined memory
jmp Start_conversion ; start next A/D conversion
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HT46R46/C46/R47/C47/R48A/C48A/R49

s AR W AT B 2R, I BiiE ] T HT46R46

clr EADI

mov a,00000001B
mov ACSR,a
mov a,00100000B

mov ADCR,a

Start_conversion:

ADC_ISR:

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

mov acc_stack,a
mov a,STATUS
mov status_stack,a

mov a,ADR

mov adr_buffer,a

EXIT_INT_ISR:

mov a,status_stack
mov STATUS,a
mov a,acc_stack

reti

; disable ADC interrupt

; setup the ACSR register to select fSYS/8 as the A/D clock

; setup ADCR register to configure Port 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 changed the following

; START signal (0-1-0) must be issued within 10 instruction cycles

; reset the A/D

; start the A/D

; clear ADC interrupt request flag
; enable ADC interrupt

; enable global interrupt

; ADC interrupt service routine

; save ACC to user defined memory

; save STATUS to user defined memory

; read conversion result value from the ADR register

; save result to user defined register

Rev. 1.41

37 2008-12-30



HDLTEK# HT46R46/C46/R47/C47/R48A/C48A/R49

A/D FH#IhAE

HT46R46 L7 HLE A4 8 {11 A/D ¥edfeds, EAIEHR N KL AT OFFH. AU A i KA AF
T VDD [ AE, PRIt AE AW RS Vpp/256 IIBHURIAE. Mo e RS R L &4 9 A2
A/D Heitds, AT R KE TS 1FFH, 8 — (387K Vpp/512 (B AE. T E%7R 8 A7 A19 {2 A/D
Pt g, RSO A AN AELRIAC 0 1 B2 1) BEALUR e DD i o

N T AR, A/D BRSNS NN 0.5 LSB [fmAS it . bR 1 HCT U 0, HE MECTE AL
B ARG R AT 0.5 LSB ALSAs, i i A AR 1Y) S R AECKE £ VDD 2 i1 1.5 LSB A%

A
»{15LSBle
FFH T —
FEHT
FDH+
A/D Conversion L
Result T
ol  05LSB
02H 4
01H+
ey (YD
o 1 2 3 253 254 255 256 256

Analog Input Voltage

HAM A/D H¥IIEE — HT46R46

v

1.5 LSBle

1FFHT

1FEH T

1FDH+

A/D Conversion
Result

«

03HT

02H+

01H T+

. . . « . . . . > (m)
o 1 2 3 7 509 510 511 512 512
Analog Input Voltage

HAEK A/D ¥ BIRE - HERS
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o b

T Tl AN IRE. RSN el A R i ClnE I R A/D Bt D, REER
bk T RE Y, T BATDRE A R BT I S5 R e i e e R SR — T WL BRI — S A i W R A P
P, A e INTT 3BT S5 Aok, T A BT e s I/ 0 A AVD e e sl
Sl T

FITAT v e SR VEANIGE SR PR S 380 1 INTC 35 A7 Pl o LI 42 TR . (18 v BT e A37 ke DT 2w I8 £ 3T
KMo AW, ANAT W SRR SR EAL e W SRR AT 2R 50 L B A I feivr

b7 b0
| — [ApF][ TF | EIF [EADI| ETI | EEI | EMI| INTC Register

Master Interrupt Global Enable
1: global enable
0: global disable

External Interrupt Enable
1: enable
0: disable

Timer/Event Counter Interrupt Enable
1: enable
0: disable

A/D Converter Interrupt Enable
1: enable
0: disable

External Interrupt Request Flag
1: active
0: inactive

Timer/Event Counter Interrupt Request Flag
1: active
0: inactive

A/D Converter Interrupt Request Flag
1: active
0: inactive

For test mode use only.
Must be written as "0" otherwise may
result in unpredictable operation

T A AR
TR AE

DR SRATN (1 W7 SR VF S 52 I/ Kt s A/D B a5 A sl SR v | R B S 22— A R TR
ARG T APATHE A IS A HERR, IR AN [ rh I ) S 23 PC o, AR Ja AL T S 254
Ao HI I AR O R, DLBEL SR NI W IR S5 R o PRI 95 RE P L LD RETT $i54 0[],
RGN ST N HERR kiR 5] PC, AAREEHAT TPk & A I TR T

BRI L RE AL AL AR N AT SRR AL, APLSC R AN 0n T B BT o

Automatically Cleared by ISR Automatically Disabled by ISR
Manually Set or Cleared by Software Can be Enabled Manually
il Priority
External Interrupt EEl w EMI ¢w High
Request Flag EIF g g —
Timer/Event Counter ETI w» v Interrupt
Interrupt Request Flag TF 4 ) Polling
A/D Converter EADI_» ¢4
Interrupt Request Flag ADF g Low >

gl ol
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—H RN, BT ILE T W il CREE B ShiEER EMI AL, 3T AT DAR AT
BE— B PIrRE o A RE W SR O AEAE U E] . U R W SRR S AL Bl ke R A TR
SV REFIEAESAT, A 53— T2k i Y,  EMI AR INTC AH G o] LA B A7, BAARVE I ki
WA W ERMER C, RIMESER W RE, TPIHE R A SN, HE SP g1k, WERESR A RS
REFPILZNENNE DU HERS 2 Z5U8E o B A it AR o

TS &

FWT A A AE P AN ESER T2 Jikrh LR Z 18], G RAR S (8 I SRS VF,  WeReAE J5 —A> T2 ik iy
o R AR RN B A SR I 0N B A . i skony A 3 e EMIT AR LAt e -

TR ek
A1l T 1
SE I/ H v 2
A/D Fetferh i 3

AN TR P B T AR R, A SRR A AR T, AN R IR AU B, e Y . A
INTC 27 A7 il 43 SR A 50 W, w] RARTS LB ]I e A 1R o

S8R i

LMWL, BRI EIAL EMILL SNSRI AE RELL EBT L U5EHCE AL . AP WTE INT 511
H i BRI P R M, BIF AR WIS SRR SRR B B 3E « AN T 55 PAS JCHI SR, - Wik INTC 7747
e TR, SR VERL A A, S IR e AT o Ml b WA, BRI A 2508 1 PAC.S H5 BN B o 4 h T RE
HERE A ELAMEE P I 2L, ORI T 3bht 04H LI 7 RE P MBE SN R IR SRR IR, Wi sk bs
&AL EIF, £7 EMI #i2 B % AR BEFL & i e R0 9 A E W A RE N b vl B AT S8 A1 2K

SE I/ B8 T

B E I ARSI R AR, R E IO EMIL E I AR TR N A BT 00500 B AT . 245 I/
THEGs R A, A R W SR AR AT TF B EAL I e AT Bess ol . 5 h Wi gE, MERRWE, 4
KA TE I s W, R R A Tk O8H AL AR« 2 W N, A KT SR AR EAL TF, A7 EMI
AW LR RE LT kT .

A/D ¥

B A/D BRI A, SR BTESIA, EML. A/D Brh Wi fE s EADI SR E A . 24 A/D FE

Pesb o, M WS KRGS, ADF BB ik A/D #erbilr, 2 b IR, HEARRWE, 24k A/D

BRI, A O T AL OCH AL AT 4T BORRINS, it R bR ADF, i EMI B
B LABE LI o
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GIEEEHM
MWL BRAE P RERL, T LLBR R ISR, ART, — BRI SRR G A e, AT IR B A/ INTC
AAAE AR A, ELRUAH S R BB 251 R AT B A 2 R

SRR (T 5 TR P “CALL TRERE” S84, TP 3% 2 AR A UK 00l 2
STRAT ORI o 00 SRR — 2 HER, LB PB4 “CALL FRUT 7l 4 TR P
BUTHE, AR ORI R

P P A A e o g EE AP IRSS R, RGNS RRE T AR 1 AR A HERG . SR
T ERE P SRR K 75 A7 A B STATUS 2 A7 45 1) P AR P BT AR 25 RE PP 2408, N S0 R IX SE i R A S K

BRIk

RALRERAEAT T HURFEA I, A3 B HLA) DABOE — S G AN S HOC R KOG B A . I
(K152, RALAMHAERIARA IR T HUS, L ER, WL Eer A s 7 HLgoE SR R AP IPRES H
HESPAT R — Rt LR A, FEREPARITAGATR, #70 BL S A A A7 A 2 L e
W PSR —, EapEh®, MR PN AR I Ik TT 26 AT RE o

BT _EHUEALAE, B BLUEARATRE, A Lo ol Ea il s i L Um A= 7. Herp—A
72 AR RS R BLLABATRE IS, RESS MR IR AR o XM 70 IEHRAE L L, )y
B AT — SR A7 AR 32 5N, 0 KHR ) P A7 s MR AN 2 58, URE RES 5 IR Ay WP ), SR HLsv]
PUIERAAE . SR — R 2R E T E N o T S AL 384 3 BUAN R B 25 4745 5 MO LABEE .

I3 LM L A7, BV LVR BUESAAAE, 78 USSR AL AR T2 — I SHE RO W 0L R, — TR RES
G A SRR DURF ST

HArhee
M R S AN A A, R ML TR AL T

o LHE(
X A BANA] R S A, RAEAE B L LS o B3 T RIE R AR G 28 M S M- T EB 40T
R A WA S I A AT A B E A TRBE S, BT (R4 N 7 1 25 A B R N/t s s
DA e LR A A IR R T, DA LS BT S B R IR A

HAR T HLNEAE —A RC AL DhRE, R ETtgetg el Eum A tese, Wil RC #ik¥
ARES PECS BN R, FrAHEZESHIFI RES 5| HIEFZ 148 RC il . B RC HLER BT
IS B) ZEARAE A3 RES 5 | A FRLYSEE RS @ 117 00— B A A 0 A DR AEAIC - o AEIX BRINT AT Y, )y
PURIE A E R A 1 1) RESTIMIAS]— @ i 85, M IERINT trerp, H T HLA]FFAGE
ATIEHEAE. TEIH SST & RGLEIRJHIY System Start-up Timer ¥4

VDD Y

0.9 Vbp
RES %
[¢tRSTDP|
SST Time-out
Internal Reset
Wol::h-Fudingsa:
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{EVFZ NI, WL VDD 5 RESZMEHHIFE, 1fi/ERESS VSS Z MR A E b S0
B, TS THEM, 2 RES T IKEL NS A

VDD
100kQ
RES

0.1uF
T |vss

H AT B
MAGHEESRT IR G AR, 9 LS 1 5 L S A7 s o

0.01uF

100kQ

Y
m
(]

10kQ

0.1uF
T luss

WSRRY S by v B
AN B 22 Al S A L A5G A5 S8 nT 2% HOLTEK 13 3 HIYE 1) HA0075S .
® RES/IHELL
LIS TAE, 1 RESS AR A0 (A5 ) 4 st b7 A AR I, e 5243 28 R
DR RREAE A G RAE T8, PR S BaE R F B MK AT -

0.9 Vobp
RES 04 Voo 7
[¢-tRSTD|
SST Time-out

Internal Reset
REST | S A7 Fr
o RHIEEAN
B HLEATICH S A7 i, ORI & i i i s, w]3d o R B IR AT B % o 451 a1 B 3 v
MO0, B HLAE N S AT BESS V& AE 0.9V~Viyg FITE I, IXIN LVR $2 A3 A7 5 7 L.
AR LVR A5 5 S LUN RIS 75 0.9V~Viyg FK A HRAS BN TA), 002508 1 A2 v R e
tovg ZEIE . WK R AAEAELL Tms, U LVR ¥4 Z0g e HASHAT R AL I EE .

LVR I
<—tRSTD—>|
SST Time-out |
Internal Reset |
R ESALE FFE
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FKIIEKiqb5 HT46R46/C46/R47/C47/R48A/C48A/R49
® RN T A R A
B T T I AR AL TO K4 1 286, IEW BRI | 1A Y 2 M RES B ALAH ) .

WDT Time-out

4tRSTD"1

SST Time-out

Internal Reset

ERBRENE 1 E N PR

® EH{SIN G [ A A

P A T 0 R A AT LA I E R SRR AL, B TR s S HERR FOR R B O 0
TO KRS LBEN 1 4h, AEREAD I ZRAFRREAAL . B togr IANT1E UL ALCHFIE.

WDT Time-out

I
|<—tSST—>|
SST Time-out

EERE 1% R AL

A yaRE

AN AL T AN E (1 75 V5 M A ARG . X b4, B PDF F1 TO, #MATIRAS a7 as T,
HIEFs D e [ 1 vH K 55 LR AR ). AL AR AL T Fros

TO PDF B

0 0 LI RES AL

u u 1EHIE 4TI B REs R AL EK LVR i KR AL
1 u EH TR F WDT i E A7

1 1 HALT #{5* i 1) WDT % &= A7

R “u” AAERALE
GERTHL LSRR, SRR TG, 51T R .

M H BALEEN
et B TR
b B bk
F e s WDT i BRI FrvH i)
S /v H e FITA 52 I B fss 1 E
THO A SE I AT E 8 2 TR s P 25T R
PN RN Jr A3 1/O A A
HerkTREr HEFFREN T ) HE R T

AR AL LA 75 20 SR B K A B 2r A ds o W PRIE AL R B IS R PP IO IE AT, R4 E 1
BCRA)G, TR AL AR OOE RS . R ARAIR T A R A S AL e 5000 B R HLI N 25 A% o
EERCEZ UL S ViV 3 i U SN T ES AT N T
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HT46R46
X RESEAL | RESEL LVR HAr | WDT i th 54z | WDT #ith 54
(EH) (E¥Z17) (E¥Z17) (HALT)

MP I1xxx xXxxX |[luuu uvuuu |[luuu uvuuu |[luuu uwuuu
ACC XXXX XXXX [Uuuu uuuUuU [UuuuUU uUUUU |uuuu uuuuw
PCL 0000 0000 [OOO0O 0000 [OO0OO0 0000|0000 O0OO0OOO
TBLP XXXX XXXX [uuuu uuUuUU [uuuUU UUUU |uuuu uuuu
TBLH ——XX XXXX |[-—uu uuuu |——uu uuuu ([——uu uuuu
STATUS ——00 xxxX |——uu uuuu |——1u uvuuu |[——11 wuwuuu
INTC -000 0000 [—000 0000 [-000 0000 |—uuu uuuu
TMR XXXX XXXX [XXXX XXXX [XXXX XXXX (uuuu uuuu
TMRC 00-0 1000 |00-0 1000 |00-0 1000 [uu—u uuuu
PA 1111 1111 1111 1111|1111 1111 juuvuu wuuu
PAC 1111 1111 j1111 1111|1111 1111 juuuu uwuuu
PB - 1111 |- -—-- 1111 |-——-- 1111 |-——— uuuu
PBC - 1111 |- -—-- 1111 |-——-- 1111 |-——— uuuu
pO | 1 |- --- - --1|---- -——1|--=-=- ——-u
poC |- - 1 |---- - --1|---—- -——-1|--—=—=- ——-u
PWM XXXX XXXX [XXXX XXXX |[XXXX XXXX |uuuu uuuu
ADR XXXX XXXX [XXXX XXXX [XXXX XXXX |uuuu uuuu
ADCR 0100 0000 |0100 0000 |0100 0000 |[uuuu uuuu
ACSR l—— —— o0 jf1--—- --00|{1-—— —=00 ju———- —-uu

W T AL
“x” TR AHE
“_n FOR AP
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HT46R47

Epm RESEAL  |RESELLVR 547\ WDT 3% th 5z | WDT % i =

(EH) (E®Z17) (E®Z17) (HALT)

MP 1xxx xXxXxX |[luuu uwuuu |[luuu uuuu |luuu uuuu
ACC XXXX XXXX [uUuUU uUUUU |[uuuu uUUU [uuuu uuuu
PCL 0000 0000 [O0O0OO0 0000 [OO0OO0 0000 |O0O00 0000
TBLP XXXX XXXX [uuuu uuuu |uuuu uUUUU |uuuu uuuu
TBLH ——XX XXXX [——Uuu uuuu |——uu uuuu |——uu uuuu
STATUS ——00 xxxX |——uu uuuu |——1u uuuu |——11 uuuu
INTC -000 0000 [-000 0000 |[-000 0000 |—uuu uuuu
TMR XXXX XXXX [XXXX XXXX |[XXXX XXXX |uuuu uuuu
TMRC 00-0 1000 |{00-0 1000 |00-0 1000 |uu—u uuuu
PA 1111 1111 1111 1111 {1111 1111 |uuuu uuuu
PAC 1111 1111|1111 1111 {1111 1111 |uuuu uuuu
PB -——— 1111 |—-—- 1111 |-——= 1111 |———— uuuu
PBC -——— 1111 |—-—- 1111 |-——= 1111 |———— uuuu
O | 1 |---- ——1 |- —— 1 |——— ——— u
poC @ |- 1 |---- —-—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 0000 |uuuu uuuu
ACSR l——— —— o0 |1-—— ——-00 |1——— —— 00 ([u——— —— uu

W R AL
“x” FAARHE
“ RFAAE
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HT46R48A
EAEER RESE AL RT:sﬁLY_R_’E& WDT -‘E’I%EH_E& WDT ¥#i i BA7
(EH) (EHZ17) (E¥Z17) (HALT)

MP 1xxx xxXxX [luuu uuuu |luuu uvuuu |{luuu uvuuu
ACC XXXX XXXX [UUuUuUu UUUU [uuuu UUUU |[uUuUU uuuu
PCL 0000 0000 {0000 0000 [OO0O0O 0000 |OO0OO 0000
TBLP XXXX XXXX [uuuu uuuu |uuuu uuuu |uuuu uuuu
TBLH ——XX XXXX [——Uuu uuuu |——uu uuuu |——uu uuuu
STATUS ——00 xxxX |——uu uuuu |——1u uuuu |——11 uwuuu
INTC -000 0000 [-000 0000 [-000 0000 |—uuu uuuu
TMR XXXX XXXX [XXXX XXXX |[XXXX XXXX |uuuu uuuu
TMRC 00-0 1000 |{00-0 1000 |00-0 1000 |uu—u uuuu
PA 1111 1111|1111 1111|1111 1111 {uuuu uuuu
PAC 1111 1111|1111 1111|1111 1111 {uuuu uuuu
PB 1111 1111|1111 1111|1111 1111 {uuuu uuuu
PBC 1111 1111|1111 1111|1111 1111 {uuuu uuuu
rc @ |- 1 |-—— ——11 |———— —— 11 [—-——— ——uu
rcc |- — 1 |-—— ——11 |———— —— 11 |-———— ——uu
PO | 1 |/---—- -—1 |- —— 1 |-——— ———u
poC | - 1 |/---—- -—1 |- —— l1 |-——— ——-u
PWM XXXX XXXX [XXXX XXXX [XXXX XXXX |[uuuu uuuu
ADRL X--- =----|X--- ----|X--- ----|Uu--- =----
ADRH XXXX XXXX |[XXXX XXXX |[XXXX XXXX |uuuu uuuu
ADCR 0100 0000 {0100 0000 (0100 0000 |uuuu wuuuu
ACSR l——— —— o0 |1-— ——00 |1-——— —— 00 l[lu——— ——-uu

WAL
X R
“ FORAAAE
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HT46R49

EAEER RESE AL RiESERLY_R_ﬁ'ﬁ[ WDT -‘E’I%EH_E& WDT #i i BA7

(EH) (EHZ17) (E¥Z17) (HALT)

MP XXXX XXXX [uuuu uuuu [uuuu uuuu |uuuu uuuu
ACC XXXX XXXX [uUuuu uUuuUU [uuuu UUUU |[UuuuUU uuuu
PCL 0000 0000 {0000 0000 [OOO0O 0000 |OOOO 0000
TBLP XXXX XXXX |[uuuu uuuu [uuuu uuuu |uuuu uuuu
TBLH —XXX XXXX |—uuu uuuuU |—uUuuUU uuuu |—uuu uuuu
STATUS ——00 xxxX |——uu uuuu |——1u uuuu |——11 uuuu
INTC -000 0000 [-000 0000 [-000 0000 |—uuu uuuu
TMR XXXX XXXX [XXXX XXXX |[XXXX XXXX |[uuuu uuuu
TMRC 00-0 1000 |{00-0 1000 |00-0 1000 |uu—u uuuu
PA 1111 1111|1111 1111|1111 1111 |{uuuu uuuu
PAC 1111 1111|1111 1111|1111 1111 {uuuu uuuu
PB 1111 1111|1111 1111|1111 1111 {uuuu uuuu
PBC 1111 1111|1111 1111|1111 1111 {uuuu uuuu
PC -———1 1111 {——--1 1111 |——-=1 1111 |———=u uuuu
PCC -———1 1111 |——-1 1111 |-—-=1 1111 |———=u uuuu
PO | — 1 |- ——11 |- —— 11 |-—— —— uu
pOC @ | — 1 |- ——11 |- —— 11 |-——— —— uu
PWMO XXXX XXXX [XXXX XXXX [XXXX XXXX |[uuuu uuuu
PWMI1 XXXX XXXX |[XXXX XXXX |[XXXX XXXX |uuuu uuuu
ADRL X--- =----|X--- ----|X--- ----|Uu--- =----
ADRH XXXX XXXX |[XXXX XXXX |[XXXX XXXX |uuuu uuuu
ADCR 0100 0000 {0100 0000 (0100 0000 |uuuu uuuu
ACSR l—— —— 00 [1-—— ——00 |1——— —— 00 lu——— —— uu

0 AN
“x” FRAE
“ A
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IR 2

ATV 7 s 3 8 AT DAL AR FH 38 A5 AN [R) 1 N i SR P 3RAS 58 2V [ I Ih R . A P Rh R G Bhm fikik
e, 1ME 1T 5E I35 SO 2 PRI I, S48 T 2 5 K I R o BT A 1R 915 35 e 126 T 415 s 10 3ok e b
BRI R 5E o

RGP AT WA

AN AR TR v

AR RC HLEK .

FA G 1 ] DA I 3 TR

RN 22 Pk 3 7o HEL R I AH 945 JB AT 2% HOLTEK W w3 H v f] HA0075S.
HMER SR A PR A

T AR IR T w5 R R, R A Ml SR 42 OSCL Al OSC2, M= 28 At 75 WA RS K s 15t
AT EIMNBRI R SRIA T PRAIE RS FURS SR 1= 42, SEse AR YR 2 RUIT A s e ey, iU
PN R CL A C2, HAMAMUE S & E B kA ie a1 %, SMTIF i i Rp, {54437
G TRk T B d A o

Holtek MCU
C osci.

I o .
[
Ca
Tl X
= [l
| T —l—Cb To internal

Cé ) ) 0SC2 circuit

Note: Usually, an additional parallel feedback resistor (Rp)
is not necessary (It may be required to assist oscillation
start-up).

A s A 2
WS Ca, Cb, RfMMIF@5V, 25C

Ca Cb Rf

11~13pF 13~15pF 470k Q

REGHARTHSHE
ARG A C1 AL C2 81

NS Cl1 C2 CL
8MHz TBD TBD TBD
4MHz TBD TBD TBD
IMHz TBD TBD TBD

H: 1. Cl, C2HHIUENSH,
2. CL g it b BRI 1) 7 8 i 7

MR G IEE R A S HE
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WA C1 F1 C2 Z4UH
R AR Cl 2
3.58MHz TBD TBD
IMHz TBD TBD
455KHz TBD TBD
. Cl, C2HHIUENZH,
R BASYE
SMER RC R 5%
I AME RC HERVE ARG 4, 5 2AE OSC1 F1 GND [l #EH—A Voo

PHAEZ14E 24kQ3] IMQZ B FIFEBH, OSC1 5 VDD 2 el — s, 74 4700

PRGN Bl 4 B3y OSC2 M, LAk HAMBFEE M. BT o5cT
OSC2 2 NMOS JFifwfr i, Ml RC YA mr, WFEEn B, BRI Ros%j

P A B AR, (HAR AR 2 K VDD IR0 AR B 1 51 iy e,

DR AN 5 FH SR ARV IS P2 A BR TG 22 RS 4 35 S A 1) 3 6 o R T A5 L pHL  fsvs/4 NMOS Open Drain «—— OSC2

Rosc MIFHAE, 1ESHM AT 38 RC P 2B LA Vpp R 2k
ST o RC EH%

FER: B AISM AR LRI Rosc SRR gz MR8, P Hp B R MR
IR I A S Mot (MR AL R ] i i 3 OSC2 1 open-drain
Bk, NGZ AN EIXAS LA A Sk G A IR AR E T

B e RG S

WDT f s — e Mor HE msifE N @k a, B8 5V IR I Mg 65us, HAS
i MBI G FRERC. WDT k37 de il il HERE AT B b HE WDT ks, O EANE RS, &
i gk, (H WDT ki asi4k 8 TR, BT IRIIREA . Rifn, AT RN TARER RS
BT DRI, BT AERIIFEN 13¢5, WDT i il LU HERRE I TR 5 A o
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AT B A

R

Fiff HOLTEK # )7 MI#EAT (=i fig, RN HALT BoCelaEIRA . 0y MLgE A BB, h TR
giig bR, ORI TR SRR SEA . BT B MRS T 40T TARR— Sy 4, enrLh
MR IFARELIZAT, AT ZEHT AT A7 o TXANRFPS T it (el AR G 25 {1 rl 7 32 PRAEL RS R LR
72405 TARIRZS N 7 B i) B2

BENEIhFEAR S

B ALEE NSRS R N AR P AT “HALT” 54558, HIG R 452

®  AGIG MG, NIRRT I “HALT” #5844t

® i RAM .05 i FIZFfas B BRARFEAAR

® LI WDT e &3k [ WDT ¥ 8%, W WDT i Rk G B E B i 8 BRI T R gt

s B4

® AN/ RS RS,

® STATUS 75 {745 PDF br&EA #E AL TO ARG HEE .
BHARNEESE

B RAEFS R RSN, 2R, BT RESR YN HALT #X, a2 88 gl
R L S NS L PRIR S o B BTN 5 | BRLDA 20 i H P BRI H T, 7 D)2 3 5 | B A i 5 1
PR o X [FIFEEH 5 i A AR RIS 1356, BT 5 |20 v 1k fir b sty bz H BRI
BN o TIANE T B RO MU BB, AR S CMOS ST, T E R H . A5
BV GaRe, R FER B

R JE
M RGEEN HALT 8K, wTRU I PR J U7 2R i -
® AN
® PA LI F[&W
o RLrhiT
® WDT it

A HAME AL N, Rgaaid e AR AR, 35 WDT % e, W&ok v =
Prif %o X PR A A R G AL, AT LUERAS %7 A7 45 TO A1 PDF AR AW e (O mMemEdi. R 4¢
AT R A T 1 I0FE 4, PDF #05%: #1447 HALT #54, PDF KU EN. BT H 8
A7 TO bR I R 5, [RIIN RALRE P B as AR R 5T, JUERR G R R IR AIRES .

5ty 1 PA H RN HS o] DA I e BE UM S BB DI RE . PA iy Ml fS, FEJFKAE “HALT” 8
A Ja AR AT

U SRR G T R W, A R AT e A R T I B s A RE A HMERR i, FE PR AE
“HALT” 74§ ZRAbRENAT , (EUHH AR v IR 55 R P 2 A i v B A e A o PR e et s (e
WAl g LSRR AR, U LE 5% 1) mh Wiy N 2 e BB I N S i A o8 W SR b A (0 4 BE A
“17, ARG H T R 9 2h RERE E AL

— HMAEE AR AR, LRI BE SIS TR R 2 1024 ARG iR . o SRR ey b R, i
B 1) R TR PP A TR SR — AN BN s IR R 1 B AT R RS, WETE 1024 ARG
W ARG LA T
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BT

B [V E N8R D REAE T B LB 0 R i TR AR A AN Pl S, BT R 7 AN I S AT Bk e 211K
SNt 25 WDT ¥ I, =2k — NS R AL Z A . WDT I el o 3 56 A G 150 o 9 A I il 2 —
Seftt: T HLNE WDT Jei s slidin S5 CGREEN Bl 4 2000 . ERE 2B WDT S I b Br g,
LR EREPSIE R S I

FEMER AV SHL, FrAE T I NG Akl infERe/FRae. WDT REhJEAIG ERE [ 1452 4800
SR AL TORESE o AT WDT ORI N A A A7 4. WDT [KIBPR2 —2 Wi kg e, FEFLN
5V I AU 65us. ZIE R, XA BN B A TR LABERE VDD i BRI T2 i
35— WDT IR RGeS BRI DY 234 61 WDT I Btk B e N1 WDT a3 802k A 45
AR, e S ANEIE I AN AES 15 ALV AN T ER AL AR 16 73 UK RAT SEAC I A T 14038 H I 1],
HOM B Ty 2" s~2" s B R A ST R (0 BT — 2k, DRI S 13 S0 3 ORI
(¥ WDT it I () A7 SO 2 19424E. & T 1A K20 R BT ARG BR WDT #5451 WDT Hsi T )
IS T R o B0 T A7 s BB IO AT LUSE TG [ 1 S 18], WD 34 I 18] 58 2R T foys/4 BUAEE WDT

CLR WDT1 Flag — Clear WDT Type

Configuration Option

CLR WDT2 Flag —

1 or 2 Instructions g

fsys/4 — WDT Clock Source

i i i . WDT Time-out
Configuration 15-bit Counter -
WDT Oscillator — Option 2'5/fs~2'%/fs
WDT Clock Source - ]
BIfIER

WRAE R A WA D s, BEREAE, MRS ERL)G, 150ME2E 1 H WDT ¥k
FHAPHP . XS T, RERAERTAINTEETETEA . MRGEMEAT I BRI, i
{5 H A WDT 437 28

RGAEIETFIBATIRET, WDT Wi ¥ FECS 2 AL, FEEAL TO REIREL R WHIR R Ab T8 15
B, R A WEHEA T 1) WDT il B4 kA, B AR s Al SP. A7 — AP vkml LLH R
THFR WDT [N . Rl AMNBAIE S A7 (RES 1M HESE), 8 RSl it 8164, s =Rl it
HALT {54,

T R R W R 5 I 2598 R T I S Aras, D AR TIUE RS . 2R Pk B2 fL— “CLR
WDT” 54, 155 R &8 ] “CLR WDT1” F1“CLR WDT2” M54 . b T35 — k¢, HEEHAT “CLR
WDT” ik WDT. 158 “Akde, S8 %HAT “CLR WDT1” Fl “CLR WDT2” W3 A R LG
& WDT. T4 MGt 22, W8 “CLR WDT1” IERAT KGR WDT, 45 HHUTix 4
BT, HAEPIT “CLR WDT2” $584- 4 fEiGkk WDT. [FFE) “CLR WDT2” R4 E&4HUTE, H
HEAPAT “CLRWDT1” $54 7 0] LUK FRE T 10052 i 88
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IR I TR

MEBEIAERE BRI BT o AEGMAEI A AT LU, HT-IDE JEFEHEIRIE I, S HE IR
BHUG, ol SRR S A AL AL R G T S RAN AT % TR

F5 by

1 |WDT IH%iE: WDT OSC 5 fgys/4

2 |WDTEm: fliReslRat

3 |CLRWDT #8445 1802 &4

4 |OSC Ak FE: RC 5 Crystal

s PA. PB fI PD Lz rfifil: ol
PC L4uifH: At — 4T HT46R48A Fll HT46R49 444
PWM: fffEaklRAE — Bk HT46R49

6 |PWMO. PWMI: ffifkskiiis — (06T HT46R49 7k

7 |PAO~PA7: WP REBLIRAE — {7110

8 |PFD: i ¥ A\ /% Hi sk PFD %

9 |LVR Mhfg: ffpeoklrae

O FH R

Vbb
O
VDD
N TTh PAO~PA2 K—>
| Reset
‘ §100k9 Cireut PA3/PFD [¢—»
! ‘
01uF = ! — PA4/TMR [¢—>
| | PA5/INT (¢—»
| — |
01wk ! PA6~PA7 K—>
| N —
PBO/ANO~PB3/AN3
vss PB4~PB7 [—
77 PCO~PC1 K—>
PC2~PC4 K—=>
0osc 0oscC1
Cireutt 0sC2 PDO/PWM [¢—>
See Oscillator
Section
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i S

fai

AT HUSEE A O AE T E R4, RS8N — AR FHE, JHORSE 35 R HLanT 24k
ITHRE M A AR HL, ROET % HRGNES, O N4, B iih& T Ao st
SCBUARATII N AT o

N T NS BRI AR IR 2, 3 N RALIIRE S A A EA
54 R

KEB B A E ) TR BN e AR AT . >0 AR E AR W TR ZEHANE A . — M54 1
AT IUAS RGN AR, Db A S AE SMHz 1 RS ahR % 28 R, K0 R AE 0.5us THHAT 58 1,
1173 3B ARV E PR AT Tus SHHATE . BAR T B N84 I 148 4 18 # F8 1 & JMP. CALL. RET.
RETI FIAR484, (HU1 R 2R 7 o H B 71T 247 88 PCL R 2 A6 9 — AN 2 n AT . B FE 4
e PCL [ N 253k 1T 3 B0 BB A0B bk i, 75282 — AN R 258047, #ln “CLR PCL” 8¢ “MOV PCL,
A7 8% ST BEE R RIS, W TR 45 A=l BB SRR Z A0 e — AN M, SR )
AN R

£ E N5

B HURR R b B Ak A B B I A 2 —, A =F MOV ({1454, Bl AME T LU ZF 17 3%
B RMas(ZIMR), 1 HAEW HAA ) S RIS RN s o Sl A% f B2 (0 B T 22— M an A\ 11
PRCHE B A 128 K 21y o 1

HAREH
AT AEHRAE B KB S R HUN T ie 5 B A (K RE T, AEREAE R DL IR 4 rh, Wl L%

SCHUIN S RIS S . 2R I 45 B Y 255 BRyEE I 45 SR/ 0 I, BV R A 1 A B R A A (1) )
INC. INCA. DEC 1 DECA 544t 7% —AN5 e Motk (R (e i — sk — I T RE

EEMBALIEH

PRUEIZHHZE AW AND. OR. XOR I CPL A#0 & (E MBS ML BRI 4R 8 rh . K2 B 5
HHHE SRS, B ER B 0E 2nds . AT #EdEeH b, WA AR %, ARG
R B, S shE s AR Ue A A454, #li0 RR. RL. RRC Al RLC &t 1 n 22 sk [n A 5 —
(VAL P 7 NETTINEE Z vk =Rl Nl 0 JVARE o S o 2 Vi =il S I X W W00 95 IV B P € N B
AAE AR R RAEAL, LI AT R, B0 a HO ] N AR I S RA KE S AL

I SRS Rl R e 4

REFP3 SORRIUEH] IMP $5- B 2 i 52 ik sl {1 CALL 4521 TR IIE, & AR
THTRFPRAT RS, BP0 B EOR A bIE . XA B E 2 HBCE AL 7R LR 1454 RET
RSP, e RN CALL 54 2 J ik, 7E IMP fi5-4+h, R FUZBEE]— N5 & bbb 2,
FFANT W CALL 54 BBkl . —NERA I 0 SR A 55 PFBb S, B A 1 eh A A it 2 i s Ak
IMVABRE o AR BHE S50, RERPRRAREEIAT T 4048 2 sl FLBEES B8 FORINTE S o IXLEE ) SR A2 8
FPE I RHE, BEFE AT T RER AN IT AN, B 2 A A B A (K
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hriz

SO AF it 2 b AL IS SR B R ML PR — o TR MRS T4 i A7 R B BT AT
HI, - e AN S A 55 1A 5 IR LS T “SET [m].i” 8% “CLR [m].i” $84k 8 b s sl A, Wik
BOARRE, RREFP B AU G N e Y 1 1) 8 (28t  ARPRIX SR, AR5 e R AR R . X
BB AR REDUAE e s SR 2 P
BREEH

K AT h 7 A7 S8 B, RN 2 AR BE O [ 5 (KRR N S 8 R B 3 B A T A s 1)
AME o T EEER I, R A HUICVRERE PP A 3 P T SRS AT O e T LR A D,
LA ] Sy K B Bt AT Ak
HesH
BT EiRIhRefa e sh, JLEIRSIC U T AR “HALT” $5-4 RE R Fe 76 i i s s R 348 T
DIREIE N TAERIF |10 2 I e 42 o X 8454 A3 T DT 25 B AH QY 315
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R EME

i1

x: LRI

m: B A7l s Uk

A: Bn#s

ir 55 0~7 1

addr: FEFFAA% A otk

BhicfF | Vi B | #e2 AW | Bwkrir
HAEZH
ADD  AJ[m] | ACC H5Hfeftiasttiim, 4538\ ACC 1 Z,C,AC,0V
ADDM  A,[m] | ACC 57 itiasAtin, &5 BN E s 476k s 1" Z,C,AC,0V
ADD Ax | ACC HArRIEAHN, 4553 ACC 1 Z,C,AC,0V
ADC  AJ[m] | ACC 5¥uinfrfitias. HEAAREAM, 253N ACC 1 Z,C,AC,0V
ADCM  A,[m] | ACC 5¥dafifitigs MATbREMIN, 45 RBNEHE A7t o 1" Z,C,AC,0V
SUB AX | ACC 5 7 ENEHIR, 453 ACC 1 Z,C,AC,0V
SUB A,lm] | ACC 5¥iafrfit Ao, 45BN ACC 1 Z,C,AC,0V
SUBM  A,[m] | ACC 5 fitisAHi, &5 FINE A6k s 1" Z,C,AC,0V
SBC A,lm] | ACC S¥Hafrtias ARG AR, 253\ ACC 1 Z,C,AC,0V
SBCM  A,[m] | ACC 58¥arifitas. HErbrGAIE, 45 BN BE /7w 1" Z,C,AC,0V
DAA [m] | K5 hikig ErR N ACC O 3Lk 3R, 645 Bl L C

N At

BHREH
AND  Am] | ACC H5HlfFfitastl “ 57 25, 4558\ ACC 1 Z
OR Alm] | ACC St asie “sk” 185, 454N ACC 1 Z
XOR  A[m] | ACC S5 lfiftiastit “ " B85, 458 AN ACC 1 Z
ANDM A,[m] | ACC 5¥¥afifitestiy “5” B85, 45 FMANLIRAA k4 1" y4
ORM  A[m] | ACC 5Huafifitinstly “ol” 125, 45 RN A0G2% 1" Z
XORM A,[m] | ACC 5¥afifitizsfiy “mul” 185, 45N 1" Z
AND Ax | ACC 5 rHi¥fly “ 57 a5, 45 N ACC 1 Z
OR AX | ACC 5 rBI%fily “al” 185, 45 ACC 1 Z
XOR Ax | ACC 5 rBI i “Spal” B, 45BN ACC 1 Z
CPL (m] | STEAEA RIS, 45 RIS Ao 1" Z
CPLA  [m] | X difefifas i, 459N ACC 1 y4
3 38 13 ok
INCA [m] | e EHEAAERS, 45BN ACC 1 Z
INC [m] | BB AE AR, S5 RN B Ak A 1" Z
DECA  [m] | #jlfidafrigas, 450 ACC 1 Z
DEC [m] | S JREAEA A, SR N B A i o 1" y4
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B | i | 352N | BWiREAr
BAL
RRA [m] | st as B —10, 453N ACC 1 T
RR [m] | HAEAAE a0, 45 RN E SR AFig a4 1 G
RRCA  [m] | AR EARAAG AR AT, 4538 ACC 1 C
RRC [m] | SR EAR AL A A L, 85 FNEE Arfif o 1" C
RLA [m] | BEAEAER AER AL, 45 RN ACC 1 T
RL [m] | BAEAAE o o807, 45 RN E A7k a4 1" G
RLCA  [m] | AR EARAAGAR /o — A0, 4538 ACC 1 C
RLC [m] | WA B A i as AR — AL, 45 FURNER A7 il 3 1 C
gLk
MOV AJm] | ¥R 4% S ACC 1 I
MOV [m],A | ¥ ACC % & Hs fifik s 1" G
MOV~ Ax K arBIEG%FE ACC 1 ¥
PiEHE
CLR [m]i | 5 BRE A7 2% 1AL 1" T
SET [mli | 075 A7 i a0 47 1 G
%%
JMP addr | LA PFBkE: 2 G
Sz [(m] | WREHE AR S, Bk~ —4%&454 1" o
SZA [m] | et ot s ACC, WRNENE, NMPLL F—4E4 1" o
Sz [mli | WURBEE A A%, MBS T —4&954 1"7‘ G
SNZ  [mli | a0 EHaAAAES 050 i AN, Bk~ —4&84 1 "
SIZ [m] | SSIEEEREAAAE RS, RS R AT, WP T 4454 1" "
SDZ [m] | SSREAE A, RS R AT, WP T 4454 1" o
SIZA [m] | JEIEEARAERS, Bah BN ACC, W& FnZ, gk L *
%84
SDZA  [m] | iR EdEAAiges, Ba FUlN ACC, WilfgiFnZ, gk L *
U R R
CALL  addr | FFEJ7iH 2 G
RET MNTF R IR (A 2 o
RET A x MTFEFIRM], I EPEURN ACC 2 G
RETI A TR [B] 2 G
BR
TABRDC [m] | {ZHCYHTGU ROM N2, 126 4 B £ 4% %3 A1 TBLH 2" G
TABRDL [m] | 32U 5 5L ROM 2%, JFi% 2 5 fe6% 2451 TBLH 2" I
Hewsd
NOP TS 1 "
CLR [m] | VEBRER A7t os 1" "
SET (m] | &AL EIEAEAS 1" o
CLR WDT | EBREIIE R 1 TO,PDF
CLR  WDTI | Ti5 A T 140 e i 4% 1 TO,PDF
CLR  WDT2 | fiERRAE 1M E R 2% 1 TO,PDF
SWAP  [m] | AZHeBlE A7k 25 0 B R 70, 45 I E A7k o 1 "
SWAPA  [m] | A2 R A0k o 0 B 71, 45 RN ACC 1 I
HALT N5 1 TO,PDF

W L XHBREER AT, WR RS RAR BB W T 2 AR, W R R kAR BkE:, W AN R
2. AFfIHE A R PCL 1A AHF 22 2 AR AT .
3. X “CLRWDTI1” % “CLR WDT2” #8417, TO Fl PDF ARG thvr & 52 $h A7 45 5%y, “CLR WDT1”
“CLR WDT2” BiELEMBNAT G, TO Fl PDF brEfr & piiERR, Btz 4 TO R PDF br i RFFAZE
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B EX

ADC A,[m] Add data memory and carry to the accumulator

i R BB A2 BINES AL AREATIN, 25 RAF B 2 s .
S SUREH ACCEACC+H[m]+C

SEMRAR AL OV. Z. AC. C

ADCM A,[m] Add the accumulator and carry to the accumulator

Ui« B B ARG . RS WAFIREAIAREAATI, 45 RAFEE € I EAR A 25 o
ENE SUNE [m] € ACC+[m]+C

SN BR AL: OV. Z. AC. C

ADD A,[m] Add data memory to the accumulator

i« R G IR A7 A 25 0 SN s AR, 45 RAF TR S

B ACCEACC+[m]

SEMR AR AL OV. Z. AC. C

ADD A, x Add immediate data to the accumulator

Ui« F ZMES AL EEE N, 45 RALRE B nds .

ENE SUNE ACC€ACCH+x

SN BR AL OV. Z. AC. C

ADDM A,[m] Add the accumulator to the data memory

i« R G IR A7 Ak 25 0 SN2 AR, 45 AR TR € B A7 it 2% -
S SUREH [m]€ACC+[m]

SEMR AR A OV. Z. AC. C

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

Ui« K 0 ats v s A E U A A N AROE R AERAF IR BN
ENE SUNE ACC€ACC “AND” [m]

ALY A VS Z

AND A, x Logical AND immediate data to the accumulator

Ui« 4 B I B A S R AR S, A5 R R RN As .

ENE SUNE ACC€ACC “AND” x

ALY A VS Z

ANDM A,[m] Logical AND data memory with the accumulator

i« PR & B AEfif 2 AR S s AR OZ R, 45 AR B B ARt 2% -
SESSUWEH [m]€ACC “AND” [m]

REMA bR A : Z
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CALL addr Subroutine call

LR ToAAF R E A TR, U ARV AR Se N 1 3RAG N — AN ST IR 2 sk
I AMERL, A BT LI MO PATRE . 1 T2 EAUSNIE S, BTLL
BI04 2 AN

N BN P Stack €Program Counter+1

Program Counter < addr
PALEAS VA P

CLR [m] Clear data memory

i Bt e B A % 10 N 295 2
B IEFE: [m] €00H
SRR S« ¥

CLR [m].i Clear bit of data memory

U : B e B BARAEAE R i T N BRTE R .
IBH R [m].i €0
SR A : T

CLR WDT  Clear Watchdog Timer

Ui B : WDT 1408 Bi5br& 07 PDE AU T 1% AR &4 TO W E
e S BUY WDT € 00H

PDF & TO € 0
SRR G AT : TO. PDF

CLR WDT1 Preclear Watchdog Timer

Wi« PDF F1 TO br &7 #4E 0. 2804 CLR WDT2 — A HIi5 K WDT it g8 . 4T
{447 CLR WDT1, 1% 4T CLR WDT2 Itf, PDF 5 TO {484 JFUIR S AL,

IEH I WDT € 00H
PDF & TO € 0

SRR G« TO. PDF

CLR WDT2 Preclear Watchdog Timer

VLR PDF 1 TO b A#f 4% 0. A4 CLR WDT1 —& 15 WDT i . 4f 7
{XHAT CLR WDT2, 1% #4447 CLR WDT1 i, PDF 5 TO {48 JFUR A AAE .,
IEH I WDT < 00H
PDF & TO € 0
REMA bR A TO. PDF
CPL [m] Complement data memory
Ui B : Feoa e B At H R — A DO S, TS TN 1 AZ 0 BN 0 48 1.
BHEFE: [m] € [B]
SRR &AL« y4
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CPLA [m]
BLW:

SN BUREE
MR GAL .

DAA  [m]
B

#efr:

SRR AL

DEC [m]
B

B R
SOMARR AL

DECA [m]
R
ENCBUNEE
MR A

HALT
LE

e BUN N

SRR A

INC [m]

VL.
e BUN
SRR A

INCA  [m]
B
ENCBUNEE
MR A

Complement data memory

Redr e Bl A il as h 10 RE— AL OZH S, AT 122 0 8N 0 42 1, S5 RpAr il nl 31
Tins AR 75 47 45 I N R AR FF AL o

ACC € [m]

Z

Decimal-Adjust accumulator for addition

2 I Ao BCD (bl il FabdD 15 AR PUAL ER T “9” BR
AC=1, /54 BCD V4 AT 6 BN “67, A MR OREEAAS ;s W m DUAL K T
“9” ui C=1, H4 BCD PWHEEFPATX IR “67. BCD He# sk it b2 R4 B hn#s
P& AT 00H, 06H, 60H 5% 66H [MINEIs S, &5 R AP Edfittds. A bR
HBAL C Zsg, HR4E7R R4S BCD MAE KT 100, FEa] LUdEAT 008 B2 Tkl 2
st

[m] €ACC+00H &% [m] €ACC+06H

[m] €ACC+60H 1§ [m] €ACC+66H

C

Decrement data memory

Ko Fe e B A7 it TR P 2508 1
[m] € [m]-1

Z

Decrement data memory and place result in the accumulator

R A8 RE B AT il 25 (K A 29 1, JE 5 RAE IR RN a8 I DR B E Kbl A7 i o X A AR ANAL
ACC € [m]-1

Z

Enter power down mode

UEFR A 2R HAT IE LR GE B, RAM 12 A7 85 10 A AR R FOIRES . WDT 148
AP EAET “07, F AR &AL PDF HECEAL 1, WDT i H AR A7 TO #7 0.

PDF € 1

TO <0

TO. PDF

Increment data memory

Yo te e B AR REA T N 200 1,
[m] € [m]+1
Z

Increment data memory and place result in the accumulator

ReAR e B AF A KA BN 1, 45 AL B INEs I F R € B A7 s W AAVER
ACC € [m]+1

4
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JMP addr Directly jump

il FEFP VA 10 N TE 4 PEb Bl g e i b ik IR, R E BT (R b ik 4R SR AT o 2081
e ) 1= S T N Dt r= g - P TR SIN 1 (= Ry AR MO R A U =R

e BUN N PC € addr

SEMRAR AL o

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

i FEFR & B AE G 2 1 P A 21 SR

SN BUREE ACC € [m]

SRR G AL: y

MOV A,x Move immediate data to the accumulator

E LR AVALIE =W IE

e BUN ACC € x

SEMR AR AL o

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

i K SN 0 P 255 B4R E I EE A7 i s

B [m] € ACC

Ty AT

NOP No operation

i AR, AT T — 5452

B PC €< PC+1

SEMR AR A y

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

i K SN b B I8 i B A i s N A AR R, &5 AR S

B ACC€ACC “OR” [m]

SRR G AL: V4

OR A, x Logical OR immediate data to the accumulator

E K S0 st i Bt ML B ECE HEG, A5 RAF I BN .

B ACC€ACC “OR” x

SEMR AR A 4

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

i FEAELEFR B B A 2 I AN SN2 @R al, 25 BB B A7 it 2

SESONE [m]€ACC “OR” [m]

Ty

RET Return from subroutine

E HHER DY A7 a5 T AR P T B AE, RE e et ] g M bk 2k S0 AT

e S BUY PC € Stack

SEMR AR A y
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RET A, x Return and place immediate data in the accumulator
EHT: e HER A7 A7 2% H IR PV B A R H R N BONSR € 07 RIVEL, R ey ] g e 2k
AT
IBH R PC € Stack
ACC € x
BALEAS VA P
RETI Return from interrupt
e R HER 7 A A5 I RE PPV B s R HL P D) e v B EMIL A SR RE - EMI 2 £4]
PRI BE K LA . WERAEIAT RETI 454 Z it AT sRWERBAR RN, XA Wk 78
AR 0] R PP B AR Y o
ENE SUNE PC € Stack
EMI € 1
SOMAFR G A P
RL [m] Rotate data memory left
IR M BdR A has N A LR 1, HL2E 7 MR8 2158 0 47,
e BN [m].(i+1) €[m].i (i=0~6)
[m].0 €[m].7
Ty AT
RLA [m] Rotate data memory left and place result in the accumulator
LR B SR AE b as N AR 1AL, HER 7 AR5 0 7, S RIZBIRIEs, mfae$
A A A B OREE A
IBH R ACC.(i+]1) €[m].i (i=0~6)
ACC.0 €[m].7
SEMARR G A P
RLC [m] Rotate data memory left through carry
i o di € B Ak A I N BRI ARG A2 1 A7, 28 7 A IR Aol HLRAS (R AL Bk
SR 0 L.
BEISRE [m].(i+1) €[m].i (i=0~6)
[m].0 €C
C € [m].7
SOMARR G A C
RLCA [m] Rotate left through carry and place result in the accumulator
IR W fi s B AAAE S N B R E LR 167, 5 7 AL IARERL ARG HISA ISR bR
G RE 0 AL M ALEE RIX P BN s, (EEdR 2 S A 9 1 A IR AL
BE IR ACC.(i+1) €[m]i (i=0~6)
ACC.0 €C
C & [m].7
SEMABR AL C
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RR [m]

i
B

SRR A

RRA  [m]
R

SN BUREE

SRR AL,

RRC  [m]
R

e BUN N

SRR AL,

RRCA [m]
B

e BUN

SRR A

SBC
B

A,[m]

e BUN

SRR A

SBCM  A,[m]
B

SN BUREE

SRR AL,

Rotate data memory right

PR & B AL AR I N BRI 1 A7 B 0 AR 258 7 47
[m].i €[m].G+1) (i=0~6)

[m].7 €[m].0,

P

Rotate right and place result in the accumulator

e Ta B BRSO N B AR 1AL, 28 0 RERE2IEE 7 10, BEALET RAFIE] SN,
T8 & B A7 il 1R A B ORFE AL

ACC.i €[m].(i+1) (i=0~6)

ACC.7 €[m].0

¥

Rotate data memory right through carry

R f 2 Ba Al 2 (M AIE R AR S AR 1AL, 55 0 ALHURIERLAR &S B RI3E A b
SRR T A
[m].i €[m].(i+1)
[m].7 €C

C € [m].0

C

(i=0~6)

Rotate right through carry and place result in the accumulator

K e B At a0 N B IE R AR S AR 1AL, 55 0 AL HURIERIAR S HLIEA I b
R ZE RN Z VAR SESEIE ) I NIKIE P ey sk V6 o R e o D AR a7 6 N 8

ACC.i €[m].(i+1)  (i=0~6)

ACC.7 €C

C € [m].0

C

Subtract data memory and carry from the accumulator
K SN ok 2 i 52 B A7 A 2 1O A AR DL SHER R A B S, S RAF TR SNt o n SR &5 R
N CHREALERR N 0, RZEERAIES 0, CHREMBEN 1.

ACC&ACC—[m]—C
OV. Z. AC. C

Subtract data memory and carry from the accumulator
K BN A 52 Bla A7t 2 10 N AR AL AT B S (1 B, G5 RAF TR Bl A7 i o o IR
RN, CAREALGERA 0, RZEURNIES 0, CHREMBIEN 1.

ACC&ACC—[m]—C
OV. Z. AC. C
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SDZ [m] Skip if decrement data memory is 0

EHT: K9 7€ B A A 1, A5 0, 4500 0 Bk~ —4&45%, i TFIAG
TR IS BRI AR I, rRAER S 2 NAIRTE L. WERERA,
0, WIREFPREAAT F—F4R 2.

IBH R [m] € [m] -1, WIR[m]=0 PEiL T FIRL AT

BALEAS VA P

SDZA [m] Decrement data memory and place result in ACC,skip if 0

IR e fr e B At A 1, IR0 0, 4R 0 WIBk T — 46454, Bha SRAS A7 TR
R, EfE B RA AL BTG N MRS S EORIEA TR L
JAH, B PAdE o 2 M AHIREE2. WEREIRAD 0, WIRRFPARELHAT T — 4454

B LR ACC € [m]-1, @i ACC=0 Bkid F—4I5 AT

SRR A P

SET [m] Set data memory

IR e B A s R — LR E N 1.

IBH R [m] € FFH

BALEAVS VA P

SET [m]. i Set bit of data memory

e AR EBIAF AR 2R 1 ALREA 1.

B [m].i €1

SRR A P

SI1Z [m] Skip if increment data memory is 0

IR R B A A AN 1, RN 0, 704 0 Bk N —4454. BTG T
MR ORI DR, BR824 RS RAN
0, MIREFPARSEAT T — 542,

IBH R [m] €[m]+1, 1% [m]=0 Bkid N —445 4T

SRR A P

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

e KR e B AEE SR I A 1, AR 0, Wil 0 Bk~ — 45484, Iha Rk
FHIREI RGBSR E R AR N AL TS MR IS ZORAEA —
ANEFEL A, FTLA R 2 AN, WRERAN 0, MERFFLREHAT T —
E SR

SN BUR ACC €[m]+1, WIH ACC=0 Bkid F—445 247

BALEAS VA P

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

e FIWr i B A AR IS L AL, A 0, MIRRFPBEL T — 43T, th T4 F—4
TR I BRI DB ], TR0 2 MAYIKIR <. WRER N 0, W
PEFFAREAAT T — 5452

B WR[m]i#0, Bl N —5&dRoHaT

SEMAFR G P
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SUB A,[m] Subtract data memory from the accumulator

i - K S0t R N B0 2 E B A S IR, JUEIRAFTE B nas . WlRE LA 17,
C hRGELIHRA 0, L ERNIES 0, ChELBcER 1.

B ACC€ACC—[m]

SEMARR G OV. Z. AC. C

SUBM A,[m] Subtract data memory from the accumulator

i Hg SN R P A 2 i B A SR TR, 45 RAF TR € B AR A% o A 2R 25
A, CARGALERR N 0, [RZEERAIES 0, CHREMKEN 1.

B [m]€ACC—[m]

SRR A OV. Z. AC. C

SUB A, x Subtract immediate data from the accumulator

i H BN N A L BN, S5 RAPRE BN . WIRES A, CARENIIERR A 0,
RZEEFRAIEEL 0, CHEMKEN 1.

B ACC€ACC—x

SOMARR G A OV. Z. AC. C

SWAP [m] Swap nibbles within the data memory

e K da e B A7 A S IS 4 RORS 4 A7 HAHATH
B R [m].3~[m].0 €>[m].7~[m].4
SEMARR AL P
SWAPA [m] Swap data memory and place result in the accumulator
IR R4 € Bl A7 b A 4 RLANSy 4 A7 TARAS R, PRRS 45 AU TR S0 s HLAG & Bt 27 47
s A R AR
JEN RN ACC.3~ACC.0€ [m].7~[m].4
ACC.7~ACC.4€ [m].3~[m].0
SEMABR AL P
SZ [m] Skip if data memory is O
e FUMTHE & BERAAE AR AR R A 0, #5740, MREFBEL T — 482907, BT IS~

MR BRI AR W, BRSO 2 NI S WERETRAN
0, WIFEFEREAT T —5F5%.

SN BUREE R [m] =0, Bhid T — AR HUT

WA RR AL, P

SZA [m] Move data memory to ACC,skip if 0

R R g B A as WA S HIR RS, JFAIMTE 8RR A2 0, 0 0

R T — 26364 i I T MR 4 S BRI A8 2 I, BT BLIEIR 4
24 IO . RGN 0, MFFAEIIT T — 4454

B ACC€[m], W R [m]=0, Bk F 435547
SEMAAR A . ¥
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SZ [m]. i
Tt

e BUN N
SRR A

TABRDC [m]
B

e BUN N
SRR A

TABRDL [m]
B

SN BUREE

SRR AL,

XOR A, [m]
i

B FE:
ALY AN A

XORM A, [m]
B

e SR
SRR AAL

XOR A, x
i
ez BUY
bR AT :

Skip if bit I of the data memory is 0

FUWTHE E B A AR K2R 1 AL 0, 08 0, MBI — 4454, i FIEe T 1M
R BRI AT AW, Prelstiis & 2 NABINTE S . QIR RAN 0, W
FEFFEREAIAT T — 5462

WiRm]i=0, BEL T AKARL AT

P

Move the ROM code(current page) to TBLH and data memory
kg fast TBLP Fra i e AR ICTT CART D B s e B A7 ik 2 a2y
# % TBLH.

[(m]  €REFAE (IRT1D

TBLHE R (7D

P

Move the ROM code(last page) to TBLH and data memory
¥R Mg a%t TBLP Friaf e RIS (ea—T0 B 2w MR e Bk 7
Ti# % TBLH.

[m] <R (K7

TBLH &R/ 7 AU (s 1)

K

Logical XOR accumulator with data memory

K SINAS BT E (B Ar 2% WA IZHR R 0 25 U7 I SN s .
ACC<ACC “XOR” [m]

4

Logical XOR data memory with accumulator

K 2 B A 52 B A i N A IR B, S5 U A7 i 4% o
[m]<ACC “XOR” [m]

Z

Logical XOR immediate data to the accumulator

e B B L LB HOR R GURATE RS .
ACC<ACC “XOR” x

V4
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BHEER

16-pin NSOP (150mil) #MER~F

THHAAAAAN
16 9

A B

1 8
IS ELELELE:

G

o

* MS-012

&/ L il BX
A 228 — 244
B 150 — 157
C 12 — 20
Cc’ 386 — 394
D — — 69
E — 50 —
F 4 — 10
G 16 — 50
H 7 — 10
a 0 — 8°
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18-pin DIP (300mil) #MER~F

A
EERERERERERERENEE
78 10

1 9
goguoognoy

gelusppspsananpeny
of T[T [T

E G
>«

F

Fig1. Full Lead Packages

- MS-001d( 1. fig)

A

QOO0
8 10

1 9

gtogunouggoy

oe 1111

E G
>«

F

°} G T ‘

—>

Fig2. 1/2 Lead Packages

R~F (A7 mil)

=
il B I Bk
A 880 — 920
B 240 — 280
C 115 — 195
D 115 — 150
E 14 — 22
F 45 — 70
G — 100 —
H 300 — 325
1 — — 430
« MS-001d( 1. fig)
pore) R~ (B47: miD)
B P Bk

A 845 — 880
B 240 — 280
C 115 — 195
D 115 — 150
E 14 — 22
F 45 — 70
G — 100 —
H 300 — 325
1 — — 430
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« MS-095a( 1. fig2)

&/ L 2N

A 845 — 885
B 275 — 295
C 120 — 150
D 110 — 150
E 14 — 22

F 45 — 60

G — 100 —

H 300 — 325
I — — 430
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18-pin SOP (300mil) #}E R~}
tHEAABAARS
18 10

A B

1 9
EEEEEEEEE

* MS-013
pore) R~F (B4 mil)

/) L %is) BX
A 393 — 419
B 256 — 300
C 12 — 20
C 447 — 463
D — — 104
E — 50 —
F 4 — 12
G 16 — 50
H 8 — 13
a 0° — 8°
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20-pin DIP (300mil) #hER~F

A
OO OO T[]
20 i

1 10
gubouounooguy

SRR RRa RNl
D#,,HHHHHHH

Fig1. Full Lead Packages

» MS-001d( . figl)

«

A

N O Al

1
11

20

10

1
S TooUoogogg

I

el 1T

CI [ \
payujugays luﬁuﬂﬁ

> e e
E F G

| |
«—

Fig2. 1/2 Lead Packages

e R~ (A7 mil)

B/ it BK
A 980 — 1060
B 240 — 280
C 115 — 195
D 115 — 150
E 14 — 22
F 45 — 70
G — 100 —
H 300 — 325
1 — — 430

e MS-095a( /1L fig2)
pore) R~ (A7 mil)

&/ L %is) BX
A 945 — 985
B 275 — 295
C 120 — 150
D 110 — 150
E 14 — 22
F 45 — 60
G — 100 —
H 300 — 325
1 — — 430
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20-pin SOP (300mil) #MER~F

tHANEAAAEAR
20 11

A B

1 10/,
,,,HHH*H‘HHHHHH

>« 4
E F
* MS-013
pore) R~F (BA7: mil)
B/h L il ZIN
A 393 — 419
B 256 — 300
C 12 — 20
C 496 — 512
D — — 104
E — 50 —
F 4 — 12
G 16 — 50
H 8 — 13
a 0° — 8°
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20-pin SSOP (150mil) #ME R~

tHANEAAAEAR
20 11

A B

1 10/,
,,,HHH*H‘HHHHHH

Y
fE* '4: o

pore) Rt CB4r: mil)
&/ L 2N
A 228 — 244
B 150 — 158
C 8 — 12
C 335 — 347
D 49 — 65
E — 25 —
F 4 — 10
G 15 — 50
H 7 — 10
a 0° — 8°
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24-pin SKDIP (300mil) #MER~F

A

0O000000noonn,
24 13

1 12
ooooooooooono

H

A

100000000000

24

1

13|

12|

Tooooouooooorn

oCaatappapapimpanatpane [%\ < SR =
CRANANARRRANR | | SRANRNARNERNR | |
E F G R E F G L
Fig1. Full Lead Packages Fig2. 1/2 Lead Packages
* MS-001d(JiL figl)
s Rt (AL miD
B e Bk
A 1230 — 1280
B 240 — 280
C 115 — 195
D 115 — 150
E 14 — 22
F 45 — 70
G — 100 —
H 300 — 325
I — — 430
* MS-001d(JiL fig2)
5 B T Bk
A 1160 — 1195
B 240 — 280
C 115 — 195
D 115 — 150
E 14 — 22
F 45 — 70
G — 100 —
H 300 — 325
I — — 430
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« MS-095a( 1., fig2)

B/h L il BK
A 1145 — 1185
B 275 — 295
C 120 — 150
D 110 — 150
E 14 — 22
F 45 — 60
G — 100 —
H 300 — 325
| — — 430
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24-pin SOP (300mil) #hE R ~F

HAAHAAAAAAANA
24 13

A

12

1
LEEEEEELLEEELE

A 4
> e 4
E F
* MS-013
B/ LB BX
A 393 — 419
B 256 — 300
C 12 — 20
c’ 598 — 613
D — — 104
E — 50 —
F 4 — 12
G 16 — 50
H 8 — 13
a 0° — 8°
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24-pin SSOP (150mil) #ME R~
HAAHAAAAAAANA
24 13

A

12

1
LEEEEEELLEEELE

A 4
> e 4
E F
&/ LB BX
A 228 — 244
B 150 — 157
C 8 — 12
C 335 — 346
D 54 — 60
E — 25 —
F 4 — 10
G 22 — 28
H 7 — 10
a 0° — 8°
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28-pin SKDIP (300mil) #MER~F

A
OO0 00 A0
28 75

B }
1 14

gbooguouuonogugogy

[ \ | |
| e f%
of 1T TTL T LT o
E F G >
o R~F (Bfr: mil)
" BN I BK
A 1375 — 1395
B 278 — 298
C 125 — 135
D 125 — 145
E 16 — 20
F 50 — 70
G — 100 —
H 295 — 315
I — — 375
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28-pin SOP (300mil) #MER~F

tHAHHAAAAAAARAED
28 15

A

1 14

AEEEELEEEEER L

* MS-013

B/ L il B®K
A 393 — 419
B 226 — 300
C 12 — 20
C 697 — 713
D — — 104
E — 50 —
F 4 — 12
G 16 — 50
H 8 — 13
a 0 — 8°
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L A Rl
B8R
' T2 '
> e
T
S—
v
Al B c
7 }
Yo
O A
»>
T1

SOP 16N(150mil), SSOP 20S(150mil),SSOP 24S(150mil)

s L Rt (Bfr: mm)
A Ly HAT 330.0+1.0
B Al Py P AR 100.0+1.5
C O HEE 13.0*070
D B 2.040.5
Tl %%ﬁ 16.8+()A3/-()A2
T2 A5l 7 222402
SOP 18W,SOP 20W,SOP 28W(300mil)
5 L Rt (Bfr: mm)
A Ly HAT 330.0+1.0
B Ll e AT 100.0+1.5
C §H1}L\J\E://f% 13 .O+()A5/-()A2
D e 2.04+0.5
T1 %%’iﬁ 24.8+0'3/_0'2
T2 A5l 7 302102
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B R~
E \EB
® D DD DD DD
F r =~
allgllellel ol |[|" s
/ v ) A f
M b | | -’ko‘-
> A0 <
O OO0 OO0 OO0 OO O% nurons
|' :| :| c I g Iﬁ \ IC package pin 1 and the reel holes
E E = = el = E ‘..‘ are located on the same side.
SOP 16N(150mil)

5 LA R~F (B4L: mm)
w IE KA v 16.0+0.3
P vadLIlE 8.0+0.1
E EiEiRVALS 1.754+0.1
F 7N LI B (R ) 7.540.1
D ?%LE’/&% 1.55+0.1/»040
Dl ?7( EPZ’J\}LEA_%% l .50+()A25/-()A()
PO 7 fLIA)gH 4.0+0.1
Pl R LI B (K ) 2.0+0.1
A0 K 6.5+0.1
B0 T 10.3+0.1
KO 72T R 2.140.1
t A4l |5 0.30%0.05
C Wl 13.3+0.1

SOP 18W
] BB R~F (B4: mm)
W Jé ﬁ%ﬁ 24.0+0.3/»041
P v LlLE 16.0+0.1
E FALALE 1.75+0.1
F N L B (B E) 11.540.1
D FILEA 1.540.1
D1 Tﬂ ,:P‘Z/J\ }LE?% 1 .50+0.25/»0.00
PO 2 fLIA) R 4.0+0.1
Pl AR LI B (K ) 2.0+0.1
A0 EVAGS 10.9+0.1
BO B 12.040.1
KO0 VA 2.8+0.1

t &4 )5 0.30+0.05
C 7 i 1l i S 21.3+0.1
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SOP 20W

5 ] JF (BAL: mm)
w 1B % v 24 01001
P 28 8] 12.0+0.1
E EiEiR AL 1.7540.10
F 22 R LA 3 (5 ) 11.5+0.1
D ??LE’?JX: 1 .5+()‘ 1/-0.0
Dl ?7( EPZ’J\}LEA_%% l .50+0.25/»0.00
PO ZaiALLE 4.040.1
P1 AT AU (K ) 2.0+0.1
A0 27K 10.8+0.1
B0 e 13.3£0.1
KO WA 3.2+0.1

t FEH Ty )5S 0.3040.05
C 7 iy o 21340.1
SSOP 20S(150mil)

(e L] JF CRAL: mm)
w 1B % v 16.07001
P 28\ 8] 8.0+0.1
E LA 1.7540.10
F A LB B () 7.5+0.1
D ZiEiNER 1.5*01700
Dl ?7( EPZ’J\}LEA_%% l .50+0.25/»0.00
PO ZaiALLE 4.040.1
P1 AT AU (K ) 2.0+0.1

A0 =K 6.5+0.1
BO e 9.040.1
KO WA 2.340.1
t FEH Ty )5S 0.3040.05
C 7 iy o 13.340.1
SOP 24W
(el ] R (B4L: mm)
w e G 24.040.3
P GV GILE 12.0+0.1
E LA 1.754+0.1
F AU () 11.5+0.1
D %‘? ?L E://g\: l 5 5+()A 10/-0.00
Dl Tﬂ ,:P‘Z/J\ }LE?% 1 .50+0.25/»0.00
PO ZiALLE 4.040.1
P1 2 A LR (K ) 2.0+0.1
A0 =K 10.9+0.1
BO B 15940.1
KO 7R 3.110.1

t FEH Ty )5S 0.3540.05
C 7 iy o 21.340.1
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SSOP  24S(150mil)

5 BiEA R~F (B4L: mm)
w E 4 e 16.07001
P oA ilLEl 8.0+0.1
E FALALE 1.7540.10
F 25 o FLIE B (98 ) 7.540.1
D ??LE’/@: 1 .5+()< 1/-0.0
D1 oz MLEAR 1.5070-200
PO 2 fLIR) R 4.0+0.1
Pl R LK) 2.0+0.1
A0 27K 6.51+0.1
B0 I 9.5+0.1
KO0 7R 2.1+0.1
t 4 )5 0.30+0.05
C 78 i 1l i S 13.340.1
SOP 28W(300mil)

5 BiEA R~F (B4r: mm)
w 1E 4 e 24.0+0.3
P EavaNLiLEEl 12.0£0.1
E EiE iR VAL 1.754+0.10
F 2R LB () 11.5+0.1
D FILHG 1.5701700

Dl Tﬂ ,:P‘Z/J\ }LE/{% 1 .50+()A25/-()A()()
PO 7 fLIA) R 4.0+0.1
Pl 25 A FLIE B (K ) 2.0+0.1
A0 27K 10.85+0.1
B0 G 18.34+0.1
KO0 R 2.97+0.1
t A4l |5 0.35+0.01
C G e 21.3+0.1
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