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BHx

HME 5
CPU L ettt e et e st et s e e e e e e s s er e 5
JETTIIIRETEE oo s e s e et e e 5

BEIA 6

HHEE 6

5| BE 6

5| B RR 7

MRS 8

BERBSEMH 8

M S 9

ADC %% 9

LEEEMH 10

ARG aE 10
AT T R A ettt ettt e et e e eeeeean 10
o T T 8 oottt ettt r e 11
A oottt 11
B RIZ I B TE — ALU oottt ettt e et s eeeeeeneneeen 12

IEFTEhfss 12
R ettt enreeen 12
TR FIT TR oottt e et e ettt e e e enaene 13
B ettt ettt eeneaen 13
BE BRI oo e e e e e e e e e e e s s s e e s s e s e s s ee e eesees 14

WiEFiEes 15
] e et e et e e e e et e e e e e s s e s eerees 15
TR B I 2 oo et e e e e e e e e e s e e et r st r e seeeenas 15

EIRINRE H 7S 16
[T HEZETERE — TARO, TART oo 16
TAJAE T HEFEET — MPOs Pttt e e s e eseeeas 16
TS — ACC e e renran 17
B T T B G T 2T BT — PCL oottt 17
RS BT AT RS — STATUS ettt e e e e e e e e seseseeeeesenaens 17
B 2 A B oottt ne e 18

% 7g 19
FRTZTRHIEIZR <ottt e enaene 19
BRI BT . oottt ettt ettt e et r e eeenan 19
P RC HRTZ R — HIRC oot e e e e e e ensesen 19
P 12KHZ FRT5 25 — LIRC oo e 19

Ry Wl 20
FIFEIL oo 20
T N B o A TR, et enneeen 20
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B RS VT ZETEII oot 20
ettt ettt ettt e ettt et eeeaeaa 20
B VRERT S 21
T T I TE I BEIEIED ..o 21
T T T T B I B B oot 21
T T IR ZEHEAE <ot 22
SR 23
FZATIIIRE ettt 23
FATATIIETIRTZS oot 25
N /im0 27
T LI e 27
PA TIEIE oo e 28
BN LB S TR ZFAEBE oo 29
S IFE I IIIBE et 29
BN T T IEIZE T oot 30
ZAETE T T oot 31
B/ T EES 32
Be B E T/ BN IR oo 32
SEMS / TFELZFAERE — TIMRO <. 33
TEM / TFEIEFIZFAERE — TMROC ..o 33
TEIFBRAEE TR oottt e e 34
AN AT TT BTN, oottt 34
FIK B8 E TR TR oo 35
FIIIITRE e 36
PED TIHE ettt ettt ettt ettt 36
BN BT TD et 36
IAETE LTI oot 36
SER 7 TFELBE R FITE cooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeseess 37
Bom R B %] — PWM 38
PWM AR e 38
62 PWIM BEETR Lo 38
THT PWM IR et 39
PWM B EEFZ oo 40
PWM AR TEA ..o 40
A/D ¥H#2% 41
AVD TEITY et 41
A/D B BB A7 9% —ADRL, ADRH ..o 41
A/D B ) 25725 — ADCRO, ADCRI, ACSR ..o 42
ATD BEVE e 43
ATD LA ST TEFE oo 44
AUD BN oo 44
AD FEBITIR oot 44
IAETE LTI oottt 45
ATD FEBETIIGE .ot 45
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ATD B S T AT eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereena 46
r by 48
T 2 T ettt e e ettt n e 48
BT ettt n e 49
T 22 e s s reneas 50
B T BT <ottt ettt n et e e e et e reneneeen 50
T T T IR T BT oottt ettt rneeenn 51
D T R T T et 51
T T B oottt 51
IRFETE TETEIUL oottt ettt ettt ettt eee e 51
I A B B 52
ESE 53
BT 20 oottt ettt e ettt r e erenneeen 53
BB ] ettt ettt ettt eneeeen 53
B T A 32 et e et ennaeen 53
B R B ettt 53
SL = 1 2 1Y et = AT U TR 53
D S BB IE T oo et ennaeen 54
B B et e ettt r et e e s e e e e 54
B a8 ettt ettt ettt ettt ettt e ettt eeen 54
BB B oottt nneeen 54
EME 55
BT ettt e ettt s enaene 55
BESENX 57
HEEE 68
16-pin NSOP (150mil) ZMETUST oo 69
20-pint SOP (BOOMUL) AR IR ST oo 70
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Frit

CPU #¥%
® IﬁE ENESE
fsys=8MHz: 2.3V~5.5V

o Vop=5V, RGH#I N SMHz i, 54 A 0.5us
o FRULE (T RINAEETRE, LAFRARIhFE
o MR

P ¥ RC — HIRC

P IE RC — LIRC
o NHBLERK SMHz k% %%, LR AMETOF
o AT TRAHRVILE 1 8% 2 M54 A HA N 52 ik
o BTRIEL
o 61 &84
o 4 ZHERk
o fHE{EFE 4

IEbrk e
o OTP M7 fFfifi#%: 2Kx14
o RAM H#lif7-fifidi: 968
o | 1M E I 2% Th g
o 18 NI 4N / it 1
o RIHIE 12 A /r HHREFE I A/D He e ds
o 1 JHiE 8 i PWM Tt
o /N5 /O HIILH 5] B 7138 o Wi A
o 1 8 ALATYmAEE IS / THEES, BV H A ORI 40 45 25 Dy e
o KHLER L YRE
o 1 JwfE s HidE — PFD
o LAY 16-pin NSOP, 20-pin SOP
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L RY

ZH AR KA 8 MRS I TR 4RI OTP B 7 i, 8 A HLARA TiE
% VO MM RiE ERERIIRE . IRIRAMMeEETh e & 1 LR AR A5
2 5 R (L AT CAT 2 B i 338 iy =il 1 AR G ] S5 5

LY
FHE[E]
4 He N K7
FE IR B 7 HE K]
Low Voltage
Reset
PWM oTP RAM PFD
Driver Program Data Driver Watchd
Memory Memory 8-bit le—| ?_.C 09
TF TF TF RISC mer
MCU
i i T e <’ Core Reset
L oL 2 Circuit
= = = Interrupt
|
110 AD 8-bit Controller
Ports Converter Timer T
== — —< Internal
Oscillators
5B
>y
vss 1 20 [ vDD
— PBO 2 19 [ PAO/INT/ANO
VSS [] 1 16 [ vDD PB1[]3 18 [1 PA1/AN1
PBO[] 2 15 [J PAO/INT/ANO PB2/RES [] 4 17 [J PA2/AN2
PB1[] 3 14 [J PA1/AN1 PB3/PFD/TMR [ 5 16 |11 PA3/AN3
PB2/RES ] 4 13 [J PA2/AN2 PB4 |6 15 1] PC1/AN4
PB3/PFD/TMR ] 5 12 [ PA3/AN3 PB5 ] 7 14 |71 PCO/AN5
PB4 [] 6 11 [ PA4/PWM/ANG6 PB6 [] 8 13 [0 PA4/PWM/ANG
PB5[] 7 10 |1 PAS/AN7 PB7 ]9 12 [0 PA5/AN7
PA7[] 8 9 |1 PA6 PA7 (] 10 11 [ PA6
HT46R004 HT46R004
16 NSOP-A 20 SOP-A
7¥: PB2/RES pin UL #B[E E 13y PB2, RES 5| BIAX A
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5| B BR
SRR Ik OPT | T | OT V4ER
PAPU B0 O, mEd A A as it E LR R
PAO 1 pawy | ST | CMOS g o
PAO/INT/ANO INTCO o [N
INT | Cpio | ST NG H W A N A
ANO | ADCRI1| Al — |A/DIEIE O
PAPU BH VO O, s afrss s Bhr iR
PA1/ANI PAI PAWU ST | CMOS NG Th e
AN1 |ADCRI1| Al — |A/DIEIE 1
PAPU HH Vo O, "l AN E R
PA2/AN2 PA2 PAWU ST | CMOS Fnga R I BE
AN2 | ADCRI1| Al — |A/DIEIE 2
PAPU A UVO O, whEidEfAasid s LR R
PA3/AN3 PA3 PAWU ST | CMOS Fnga R T BE
AN3 | ADCRI1| Al — |A/DIEIES3
PAPU B VO O, whEd A ffas it B LR R
PA 1 pawu | ST | OMOS g oy e
PA4PWM/ANG bt TCTRLO | — | CMOS | PWM #ith
AN6 | ADCRI1| Al — |A/DIEIE 6
PAPU WA U0 O, whEdEFAasidE DR R
PA5/AN7 PAS PAWU ST | CMOS Fnga 2 T BE
AN7 | ADCRI1| Al — |A/DEiE 7
PAPU A TVO O, "EidEAasidE LR R
PA6~PA7 PA6~PAT| oy | ST | CMOS AR
PBO~PB1 PBO~PB1| PBPU | ST | CMOS il /O [, n[iBid & 1Fes%E FhidlH
— PB2 — ST | NMOS |i#@H] 1/0 11
PB2/RES — - :
RES — ST — | ANESEALIE (XS AN )
PB3 PBPU | ST | CMOS |iliH /O I, Al 277 e E e
PB3/PFD/TMR | PFD | CTRLO| ST —  |PFD %t B
TMR |TMROC| ST — | ER /TR 0 SN
PB4~PB7 PB4~PB7| PBPU | ST | CMOS |iif /0 I, mlilid & A E s iH
PCO PCPU | ST | CMOS | /O [, Ai@d 2 asis B Fhi s fH
PCO/AN5 .
AN5 | ADCR1| Al — |A/DIBIE 5
PC1 PCPU | ST | CMOS |i#iH /0 T, Al 277 E Fhidle
PC1/AN4 N
AN4 | ADCR1| Al — |A/DIEIE 4
VDD VDD — |PWR| — |IEHIE
VSS VSS — |PWR| — |[fuiHLJE. B
TE: UT: HAIAL O/T: firth R
OPT: BB EIT (CO) B3 H A7 esik ki &
PWR: HLH; NMOS: NMOS %t
ST Jith 2 R fih i i N 5 CMOS: CMOS #ith Al: BRI
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PR S
LB I FL R oo Vss-0.3V~Vss+6.0V
NI oot Vss-0.3V~Vpp+0.3V
T ettt ettt en s -50°C~125°C
B (=3 5= U -40°C~85°C

TE: X B RS AUE TR, IR IR S B e v R O s o,
L5 4 J A8 o o Y B A 9 2%

T 7 A B b v B AR TARARES,

PR IAR, ATRERZMRE A AW FEVE -

BERBESFMN
Ta=25°C
; M S 14
55 5 - =0 | BE | 5K i
= 54 — Py =) =4 ==K |
Voo | LAEHJE (HIRC) — | fsys=8MHz 2.3 — 5.5 \Y4
1 TAFHIR 3V H#k, fsys=8MHz, - 1.2 1.8 mA
PP |(HIRC on) 5v |ADC off — 2.4 3.6 | mA
I RS HLIR 3V T, — — 5 HA
STPLT(LIRC on) 5V | &GN HALT — — 10 HA
| B AS HR 3V | R, — — HA
ST (LIRC off) 5V | &GuiEN HALT — — 2 LA
vy, A /S TMR & | SV B 0 — 1.5 \Y%
TOINT B PRNEE | — 0 — | 02Vop | V
v N/ Fil . TMR K 5V o 3.5 — 5 \4
HOINT W E AR E | — 0.8Vop | — Vo v
Vi [{KHESFE A E (RES) — — 0 — 04V | V
Vi | & P3N L (RES) — — 0.9Vpp — Vbp \%
Vive | HE R AL H — | Vr=2.10V 2.0 2.1 22 \Ys
3V 4 -8 — mA
I AN/ TR B Vor=0.9V
OH BN/ T R ER sV OH DD 3 16 — mA
3V 8 16 — mA
I AN/ T B Vor=0.1V
OLI BN/ T R ER sV oL DD 16 1 - mA
Io.  |PB2 (RES) I3 HER 5V | Vor=0.1Vpp 2 3 — mA
3V — 20 60 100 kQ
R R H
| EAH 5V — 10 30 50 | kQ
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2% A/D E OTP EEH] HOLTEK
253 =
RS
Ta=25°C
; MK &1
vaEs S ! B/ | #A | B B4
= Voo Z AT . 8
fovs | RGN Bh 2.3V~5.5V — 8 MHz
3/5V — 2% 8 | +2% |MHz
3/5V | Ta=0°C~70°C -5% 8 | +5% |MHz
fire | RGP (HIRC
e | RIS B (HIRC) 3.0~5.5V | Ta=0°C~70°C -8% 8 | +8% |MHz
3.0~5.5V |Ta=-40°C~85°C | -12% | 8 |+12% |MHz
friver | 72 I 2RH SR (TMR) 3.3~5.5V — 0 — 8 |MHz
X 3V — 45 90 | 180 | ps
t BV B b
wotosc | A | 1A% 7 # I e 39 SV — 1 65 130 | us
tres | AN AEAR HL ST ik B — — 1 — — | s
. AR A3 A A R Bk B - - - 150 | — | s
RESE 1 (with filter)
tssT ARG it — M halt H g — 16 — tsys
tvr | HL R A (] — — 0.25 1 2 ms
RGN IER I 7] B B
tRSTD (All Reset) 25 50 100 ms
Note: 1. tsys=1/fsys
2. NHfi{# HIRC R as SR R B, TH7E VDD A1 VSS BIIAER: — A 0.1uF %, IFHRES
I L.
ADC #¥f%
Ta=25°C
; MK &4
el % /. =k -ﬁﬂi- 1) = j
Hs £ — =0 BV HA HX B
AVDD ADC I'ﬁz EEL‘TS - VREF:AVDD 2.7 - 5.5 V
Vap  |AD fiNHE — — 0 — | AVop/Vrer| V
2.7V v
DNL |A/D Mo iR 2 3V VREf_ Von=Voo 2 | — +2  |LSB
tap=0.5us
5V
2.7V
INL | A/D JE£E PR i 2% 3y | VREF=AVD0=Vop 4| — | 44 |LsB
tap=0.5ps
5V
X 3V T E, (tap=0.5pus ) — |05 — mA
Tapc A/D BN
soc | $T7F RN 5V B (tap=0.5us) | — | 0.6 — | mA
tao | A/D I E 2.7~5.5V — 05| — 10 s
A/D B4t ) (FE N - -
A/D FFJEE] A/D 5L . _ .
tonasT T I ] 2.7~5.5V 2 us
VE: ADC 840 7] (tan)=n(ADC 17 )+4( BUFERTR] ), SRR T8y — ADC B8t (tap).
Rev. 1.60 9 2021-12-24
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RS

Ta=25°C
; M 1
z = % /. EI \ B |J = A
s # o P =3 B mK | B
Veor | FLHEAHE — — — — 100 | mV
RRVpp | b HLE A7 H R T — — 0.035 — — | V/ms
tror Voo TRIFA Veor HIE/NEFTE] | — — 1 — — ms
VDD
A
< tPOR > RR\/DD
Veor
» Time
ARG LE

W HE R GE 4K 72 Holtek SR HLEAT RAFPERER EZL 2.t TR RISC 4544,
b R WL BAT v I8 A AT i P BE AR R sl B IRKZR 5 2 $RA I HUS AN
PAT RIS AT, SRE AT ER T BEAC AT 4R 241, HEir S #RedE MRS
WA TERR. 87 ALU Z 54REP A IS, e Bl EAREH, BHRIsH.
WAL GBI IR Ty STEETRE, T A AT A B AR U DL I B 28 A1 ALU
W75 AN CATRIAL o A S5 A7 45 A A A o T e SE B, HonT DA R B e 2 Tk
{7 B ) = A7 A Sk SOMEE ARSI, Wl OR T AR SR B RAT O R 58 LA RS TR
/O A1 A/D FEifll R GEF, AT Z SR AN AT -

Bt FIm 7k 2 2544

T RGN B i HIRC IR a2k, B2 9 T1~T4 DUAS Py 87 A 1 F B B it
Feo £ T1 A, REFTHEGES B s n—JFMEC— 208 A99E £« RN [ 1E) T2~T4
SERCERGRPATINRE, Bk, —A T1~T4 BB I S — A8 4 . BARTE
L IR AT R AR RS A3E 2 W, (B HLRUK ZR S5 ) = RIE R & /E —
R AR AT . BRAFFE R T Bas 19 A A 52, 1A e 1) 1 P
PR, FEIXCRPIE LN 1R R 22— MR A A B 1] E 30T

T T2 T3 T4 T T2 T3 T4

TT T2 T3 T4
SystemClock / \/ /" /" ./ /" /S S

0OSC2 (RC only)

PC < PC PC+1 PC+2

Fetch INST (PC)
Execute INST (PC-1) Fetch INST (PC+1)
Execute INST (PC) Fetch INST (PC+2)

Execute INST (PC+1)

R AR 7k 2

Rev. 1.60
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WRAR LW R 50, BN B0 S8 48%, T R5 20454 J5 3 4 BE 56 B
TEPAT . FF B WA I S DR A S Y A ST iz o 2 Bk e i
AR HE, FEA A SR AT 2 SCa R, DRI P R B R A
S I R, AR AT IR 8] 2SR 6 1R I 4%

1 MOV A,[12H] | Fetch Inst. 1 | Execute Inst. 1
2 CALL DELAY Fetch Inst. 2 | Execute Inst. 2
3 CPL [12H] Fetch Inst. 3 | Flush Pipeline
4 : Fetch Inst. 6 | Execute Inst. 6
5 : Fetch Inst. 7
6 DELAY: NOP
B A
LR
(=] S
EFRITHEE

HERKG

EREFPATIAE, R BE ORI N — N EHAT R bk, BT “IMP”
M “CALL” #8424 FEBE R — N ARES NG st 2 4, ESEN%
FRAPAT R LG Bahin—. RABRMEK 8 47, BIFTE KR SR 73 %
1745 PCL, mIDAHEH P EHEIES.

MHAT B8 A BR B B A E S bk, Bk 4. FREF IR, ke
ST, R HLE AR AT 5 B A b B A A RS R A IR, T S Bk
HAr4, —HZMRA, YRS HUTIEEM T KBS BES&ES, M
B — AN 2482 A R AU

R
BEFTHSEsSFH PCL 7587
PC10~PC8 PCL7~PCLO
EFIT RS
R EES R T, B P S8 AR 749 97 A7 48 PCL, W] LU FE PP ddi],
HERF LIRS N 574 B ERE A BRI FFE, — DT
FEERE T AR AT, SR R AR T AR AR R A 20D, b 2 A0 PR ) A i 4 P
TR, B 256 MEAEA ALV R N, AR AR P B AT, 2
A—ANEFRAL M. PCL B W RE S EERE B, DR ZEAAM 12 5 .
PCL % 215 23§ WAFIR I BE w7 A7 a8 219

HERGRE — NRFR Al 2 6], FORAFAERE P TH RS PO A R 2R HLAT 4 )R
HERR, HERREE AR AR B2, mHERAR TR A R
AHANE . HHTE MR (SP) MBLHER, FRBRATIRS K. £ RF
R FH B T o Al 55 IS, R T B I A R N BUSERR R R e B
Wi B 25 RIS, 3R (Bl 4 (RET 8% RETI) A2 57 v 20 IHERR o 3037 15 21 LLRT
MHE. MO EAE, HEMIRERR AR T

Rev. 1.60
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r Program Counter

Top of Stack Stack Level 1

Stack Level 2

Program

PSJ;?‘; > Stack Level 3 Memory
Stack Level 4

Bottom of Stack

AR HERE i, HAARBRR I A A, TR NE SRS S S WU E AL, (B A R [
KWt k. qHERRFRET D (AT RET BURETL), RIS BN X ANREE R
PURE P e T3 187 B 0 VAR DT HE R e tH o SR BB HEARR i,  CALL #5219
SRTT DARCIRAT T FRHE ARt o S I N7 S ME A Y IR L A 2, PR ORI
]SRN R IRE P 70 SCHR 2 HATHE R

BEARIZHEHEIT - ALU

HARZHER IRV IREZENT 2, PATHESETNERMEZEEZHE,
ALU #EH R LR EdE S 28, RN RIS EHITHR ZENER 524
R, B4 R E NS F, 24 ALU iHE SR ER, 1 6E S 807 .
FEA B BRI B2, A S FRR S B A7 28 2 TR I B3 ) 2 LR R X S i A,
ALU Fr$e i Ihaean T -

o B RIZ®. ADD, ADDM, ADC, ADCM, SUB, SUBM, SBC, SBCM, DAA
o WiHIZHE . AND, OR, XOR, ANDM, ORM, XORM, CPL, CPLA

o #Aiiz®: RRA, RR, RRCA, RRC, RLA, RL, RLCA, RLC

o W AIEYL: INCA, INC, DECA, DEC

o />3 ¥ IMP, SZ, SZA, SNZ, SIZ, SDZ, SIZA, SDZA, CALL, RET,
RETI

EFTFiEES

A

PP A7 it a5 P RAF M P ACRS RO AERR PP o L AR B0 1y BB Bk — 0RT 2 A2 0 77 ik
& (OTP), HI Al HIRE R 5 N B Fr—k. OTP BBy HLER (/LR
75 B IR AATHIR I, X 7 B R B 7 E AW T AN SRR P Y
7 AR A B .

REFAF Ao M 0N 2Kx 14 i, R P Aefdias IR P ik s ok S0k, Kb thu sy
Bl RASARWN T o KRR AT CLBUE AR R 7 A7 i 4 AR f st ik, 3R
TREFR T L.

Rev. 1.60
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00H | Device initial program
04H Extemal Interrupt
08H Timer O Interrupt
0CH A/D Interrupt

7FFH :|: 14 bits T

[ : Unused,read as "00"

EFFiEsRE

R EE

T P i i o R et It O B P 41 128 220 mh T RN SR Bk 8

o Bzl

R R A LR AR R i da sk, R R AR s, R
SR B AN HIE I IR AT

o AT i 17

Z I RSN AR T AR S5 R A o 2 AN W 51 B AR v AR I, AR
Wr SV HLHER R, TR P e Bk e B2 M T 4R 40 AT o ANESHh T R 1 e
ﬁiﬂﬁCHﬁoﬁﬁﬁhiﬁi%%ﬂﬁ,E%ﬁﬂ%ﬁﬁﬁ%%%ﬂﬂu
o SEIF / THEEE 0 b &

N BRI IE R E I/ TH R, e R/ TR R AR, R i o
VFHHERORG, MR 2B 21z ik T iR AT .

o A/D ettt &

N A/D BB E . 2 A/D B SE R, i SR W v B R
i, MR Re b B Z T a6 AT

2 7 A7 At 2 T (AT AT H bk R 0] DA SORe— N2, AE A A7 8] e i) #icdhe . 18 A
TGS, RAIGTREF D AVEAT R, 7 SRR R A% HRAL bk AE R A T T 37
F735 TBLP H1o X /NEFAFAE IR RAR AR 8 ok,

FEBOE TERIGTRE G, REEIE T LMEA “TABRDC [m]” & “TABRDL [m]”
a4 A WL 7 A7 28 B R R . MIX AR S PATHS, TR A7 it 2% b R A% B
IRT-4T, a4 28 B F 25 P4 e I B A7 A 45 [m)], 2P A7 A 2% b i 28l
(e T, W ALIR 3] TBLH RRPRZFAEAS, 10 =19 o R A8 F I AR 4 i B
“0” R

TERERS T/ R

Rev. 1.60
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Last page or

present page
/7 PCio0-PCs Program Memory
I -
PC High Byte >
2 8| Data
TBLP Register g | 14bits
l;#u
Register TBLH User Selected
Register
High Byte Low Byte

Bl

A T 5 B K SR A R B T s SCRTIAAT o A0 P o b B
Yl ORG PS4 W A7 EAP I 33 UG — T, MR EHIVIG MR “06H”
T A O A S 5 — B B R T A2 (P S L “706H” , Bl S
UL B A . (73 IR, 1 “TABRDC [m]” $54 B
(E, TFMIRE AT, R AT, BRI T ST, i
4 “TABRDL [m]” 184 BTN, SLATH 2 1 2000 WAL 5 TBLH 7577 22,

1T TBLH 77 (7 5809 R 79 1758, RAETEBTASAE, 45 R0 A o 07 05 A 40
{66 P o S s I R R MR R A, PR SRR AT
AE 280 TBLH (ME, #BEJG7EE R M AME, W& R AR, &
3 5 DI P 2 e & ARTTIFE S 00, S R P i i
UG AR AR AT, TTEAT AT SRR B R S B & A, TP TR %5
b, AN R R T 5 R I A, AT TE /MG & I 22 52 AR 1

FRABILENIE 72551

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 “0706H” transferred to
; 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 “0705H” transferred to
; tempreg? and TBLH

; in this example the data “1AH” is transferred to

; tempregl and data “OFH” to register tempreg?2

; the value “00H” will be transferred to the high byte
; register TBLH

org 0700h ; sets initial address of last page
dc 00Ah, 00Bh, 00Ch, 00Dh, 0OEh, O0OFh, O0l1Ah, O01Bh

Rev. 1.60
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BIEGFMHES
SR 5 PO A T TR 8 7 RAM PO RRAZAK B8, FISRAA A I 5t
)

BAEATE RS AWK, S — 80 R R T e A E A7 il 8 . XL 2778 A [l e
F bk B 5 8 5 WU IE R ERVE B A S . K 2 ARk T BE 2517 % AT 75 FL 4% il
NHBEIRE N, (AL RS AP IR 58 3 0 B it gs
Sl — R, # el AERE 6] N AT R BN
BIRAT RG2S BT N30 5, BIRR IR A0 I8 B0 A7 6k 2, 7 TIESE R bk, 43
RAM Ky 8 56 J5, Hdifi g as IFiG bt 2 “00H”

B HLIFR T 5 B — A2/ B RAEAEIX, bl i $oE vl DLy g A Fl FE i . 1%
RAM [X 35kt 2 38 B 24 A7 i 2% o XN B0 A2 Al X Tk P AT SR BRI 5 ON #
fE. M “SET[m].i” A1 “CLR[m].i” $§4 vl SAN AL 3E4T % & 88 A7 3R,
5 {58 FH P A6 B a4 2 R e AT A B A

00H IARO

01H MPO

02H| IART Spegial
Purpose

03H MP1 Registers

1FH[ i

20H

96 bytes General

A A< ) Purpose
Registers
7FH
WIEGFIER SN

T A#H “SET[m].i” Al “CLR[m].1” RIXS K 2 Bt St 774 XUEAT RL 8 A A0l AL ER ST
Bt A7 DX A AT OB A7 2SR B R H Tk

R BIR RS
XA XS B A7 28 R AP URF IR B A7 2%, B R LI IEfR VR % UTAE ¢
KEBAGAFe AT LA G N, HAA g 585 m S el ie, Ak
NHE S BRR IR AT 0y e TRIER, AR e EUds 20 1A 2 b bk
BEHCE IR [E] “O0H” HOAE..
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# HT46R004
HOLTEK 5% A/DF OTP £ 571

00H [TARO
01H["MPO
02H [ IART
03H [ MP1

04H [EXTRESB

05H ACC
06H PCL
07H TBLP
08H TBLH
09H [ WDTS
0AH | STATUS
0BH | INTCO
OCH[ TMRO
ODH| TMROC
OEH | ADRL
OFH| ADRH
10H PA
11H PAC
12H| PAPU
13H | _PAWU
14H PB
15H PBC
16H | _PBPU
17H PC
18H PCC
19H | _PCPU
1AH | CTRLO
1BH| ACSR
1CH |WDTLVRC
1DH [ _ADCRO
1EH [ ADCR1
1FH PWM

PR MR TR

PR IIREF FFan

N TR HLREIE R TAE, B h s 7 — SN A ds . X7
AR AT AR CERTES, TS FISMTIIRE G /i D8R ESD 1
IR AR ERFEAA T, XA AR Ry “00H” ,  H ki 21
Bank0 7. F§ R T E A7 A7 s A B A a g dn sk 2 18], A SR GE XY
Hafittas, PORE FIRMORRY 78, 45 I SeH Bk AR 1 23R (7] “00H”
fH.

[B)3%F 1 H RS - IARO, IARI1

B3 S tf5% - MP0, MP1

)% T 4L 75 47 4% TARO F1 TAR1 fstdik B AL THHE A7 X, (HHIFEA LRI
BRMIE . R RE Sk 0 5 VR A 1A S AR AT OB SR A, DLURUE SR
FEAt e IR A EL R Al 4% - U5 V. AR - I A 47 4% TARO AT TART _E AR A
AR, KRS E % S HEFREE MPO A1 MP1 T 45 5E B AF il as s ik 2R X R 32 / 5
BefE. LSRR L, W L U n) Bt A7 i s A8 . RO IX S e 45
FHEFFAF A AE K IRAFAEN, EAE PR IR ) “00H” HILER, 1M HES AL
AT T WA AT #R AR

Z T LS LA R4 T hEFE £, BD MPO A1 MP1. B T3 2645 5 75 0405 47 i
fe P RE R A ) A AL A R AT, IR O 1 — A SRR B R A RO
o 200 ()3 AL A7 A BEATAT AT RV N, B8 LA 1] A S Bt ik o2 el 1] 452 5
HEFRET g e ik .

LR 817 U6 B AT 3 Bk — A B AT 4 RAM bbb X B, e AT 38k e SCpidth bk
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HT46R004 #
25F A/DF OTP BA ] HOLTEK

adres1 I adres4.
[8)3% 5 HEFE 25451

data .section “data’
adresl db ?
adres?2 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 mp0, a ; setup memory pointer with first RAM address
loop:
clr IARO ; clear the data at address defined by mpO0
inc mp0 ; increment memory pointer
sdz block ; check if last memory location has been cleared
jmp loop
continue:

fE_EHRG T — AEAE R, BB THE RAM Hidik.

Zns% - ACC
ST B ALK, BnEs R M EER, H5 ALU Froe iz Ba %)%
%, TH ALU B3| [IsH 4 BRI SE MR ACC B B, £5%H Bhnds,
ALU W ZERF UG AT Qi « IERB AL IS B, B 45 BB N BB A2
IXRE 3 R e g 5 R 1) 1) B dH o 29 MBI A 305 0 % B 0 31 BN 48 1 s i
b AEIhfE, BIanTE i F 3 SR — DA A7 as LA — A 2547 8% 2 [l i B s i
TP 25 A7 2% 2 T AN e ELRRAL S H0 0, IR e b 0058 B2 kAL 26 58l

BRI HERFTIEER - PCL
N TIPSO RE PR DR, R PP T SO AR 719 W B AR SO A 4% (R R T
REDCI N, PP AT x B r A7 A AT R4, AR 5 i) ELRR b 4% B L E R P stk
H#%4y PCL w7 as IEAS 3 B0 P LR, 2R e A7 A (K 8 — ik, 2R e
TR AT 8 ALK, TR R S VPR A TR A7 i a5V B b AT Bk %, T
L HX A ER, EERESEA S

RS EEE - STATUS

X 8 P ARSI BhRENL (2) « HEAbRESL (C) « S IbRELL (AC)
WHAREAM (OV) , BEFREAM (PDF) « MBI EREL (TO) . X
Sebn EAL A HE B A MR S BRI AR / 2 RiE 5.,

&7 TO 1 PDF brEALLLAL, RESF AR e G e KR EFFE—Fa
DAL A . (E AR EE B NIRS F A28 A2 048 TO fl PDF br&fr. H4h,
PAT ARG, SIREFAB/HRNISFESERAFKER. TO hr&
MREZ RS LW, Bl . 8347 “CLR WDT” 80 “HALT” 541
., PDF $84 R &2 AT “HALT” 8¢ “CLR WDT” #8480 £ 4t I HLf 20 .
Z. OV. AC I C brENLIE S S Wi iis B ERPIR S

FAL, NN R ECE $UT TR RS F A EAS BB EN
FIHERR P RAF . RUDRESFARRINBFRERE, HhrEF S REHFFE
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# HT46R004
HOLTEK 5% A/DF OTP £ 571

WA, WRERFSHUSKE. EREERE, IRETHFEHM 0~3 07T

PLSEEURI B N,
STATUS Z 7738
Bit 7 6 5 4 3 2 1 0
Name — — TO PDF oV Z AC C
R/W — — R R R/W R/W R/W R/W
POR — — 0 0 X x x x
“X” ?‘\jﬂi%ﬂ
Bit 7~6 FEH, #5R8 “0”
Bit 5 TO: &1 A &7
0: Z% FHEi#4T “CLR WDT” 8 “HALT” 54 )5
1: B R A
Bit 4 PDF: #{EhrdEfr
0: A% LHEIAT “CLR WDT” 545
1: HAT “HALT” 484
Bit 3 OV: iithkrENAL
0: i
1: BHEEREWARALIRS R EgE RN 1
Bit 2 Z: EhrENL
0: HARDBEHIZHLERSTNO
1: BEREEHIZELER N0
Bit 1 AC: 5B AR BN
0: TCHlBhiEAL
1. AEIEE SR YA A T e PO AL T, Blidkia B rR AR DU A7 A e A2 A
] LKA =R A
Bit 0 C: HhibrENL
0: it

1 WERAENFIE S rp G5 R T b, BRI Is 5 45 RAN R AR A AL
C MG ALIR 2 AR -

RFITH S 785
%A AE P SR & M N BB IhRE, 1 PED 5. PWM #5h). AhER R il s
fi ) 2R,
CTRLO 75788
Bit 7 6 5 4 3 2 1 0
Name |INTESI |INTESO | PWMSEL| — |PWMC| PFDC | — —
R'W | R'W | RW R/W — R/'W | R/W — —
POR 1 0 0 — 0 0 — —

Bit 7~6 INTES1, INTESO: #MHA Wiy A ik £ 47
00: FxAE
01: ETFHilsfm%
10: Nk
11: XSk

Bit 5 PWMSEL: PWM 5 k%47
0: 6+2
1: 7+1

Bit 4 KRG, B o
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HT46R004 #
25F A/DF OTP BA ] HOLTEK

Bit 3 PWMC: 1/O or PWM 1E#f7
0: PA4
1: PWM

Bit 2 PFDC: 1/O or PFD i&#¢(i7
0: PB3
1: PFD

Bit 1~0 RAFEH, #A 0"

5 aS
AR IR 3 w3 18 v DAL A FH 25 75 A (5] 1 2 75 =R AP SR BE RV [l D RE . #R
g 0 R 3 MR A A5 70 3 5 AN D AE U THI v LAA B BUE AR A
=37 ae iR
PRG el TN RGN B, A 1ENE 10 E I 88 1B 2P .
W& RC HIRC | 8MHz
W HRIE RC LIRC 12kHz
Hes R
ARG E

BB HLER AR — S 9 3 8MHz $R 7% 2% HIRC 1E N RGN 205 S — AN &6 12kHz
R 4% LIRC £ WDT HHS 45 .

AEB RC #x5% 75 — HIRC
W RC 3R 8 — MERI RS IR s, AT EHMER1E. A¥ RC IR
B AT — T 8 (% SMHzo 57 15 I3 I AT VR 8 L P 302 A AR A H
B, fEARIRT AR Voo W EE LA F 1] BT 25 A [ B S I 45 b A1
R, MAES RC BB TE AN 5 I ok

AIER 12kHz #73% 2% — LIRC
LIRC & — M EMALIB T A N RC R 5%, LHEINTREE, R SV 44
T, RGFAE N 12kHz. 245 A HLHEAKRIRE R, RGNS EILEZET. H
WDT &% %8 2> 4k £2ia 47 MR FF WDT HIThAE. SR, 7852 35 B4 ThAE I M
AR, AlEN S A WDT Dhfgok 4] LIRC PARRKIIFE .
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# HT46R004
HOLTEK 5% A/DF OTP £ 571

EiFE A MREE

T

Holtek AT A 1 5 HLER A #E N B {54520 (R HALT Mode 5% Sleep Mode) [ fE /7 -
LR RPN ZE G, EE TR RN & — MBS R K, X
T YRAPENETFEAE, RARG BT IHEIT, HILERIIFE. H2,
LIRS R0 B ARPEI, R GEATLERY J5 ) — B 1B) Y e R O B 4k SEisAT,
LHREEEARIENE. ZFHEAE MCU Zi 2 25 FLJEE 2Rt i DLORFF 58 7 LA T
AT RPIRAS T (0 S 77 TR A2 0 B

HENEERRA

PHERE S H HALT 484 R SC8L, BHEH RGUIRE R :

o RGRGMIFILIELT, NMAREFHEILTE “HALT” 64 .

e RAM FIZF 788 N AARFFAAL o

o 15 WDT W4k H LIRC ¥Ry #%, WDT #ii5 b H FoB F aa 1140
o M / Hinth TR AR H A IR S

e B {7 PDF bri&, J&ER: TO hri&.

ASHREEENR

ARG RS PRI RS, B T &2 R ML AR, 25 B3
BERIBLE. R RN / f il D RPIRES . P m BTN 91 B AG E
PR LT, 7 I GBI A 2 A PN AR HE T K HL R A AR I ANE R
VER L U o O B R, SRR R S B CMOS Fi A HIE

M AGHENRIRR R, 7T LLE PLR J LR 7 Ui .

o IMEEAL

e PA [ NI

o R4l

e WDT it

¥+ AN RES 5] Mg, RASZL 5 SBANERE. & h WDT % H Mefg,

MIE T I B g EAE S . X RMelE 7 N S R g &AL, n LLE R
BHALE T TO M1 PDF AR AW MeBER . R4 E AT ERE T 11
4, PDF #iEZ; HUT HALT 384, PDF ¥ BN . &I TR EHESE
K7 TO br&IFMalig 240, AN B AR s A HERR 84, Hethr SR E
Ui 1 PAO~PA7 AL ER AT LLIE I PAWU ZR A2 2800 7 e e i Th Rk . PA 1
MRS, FEEEHAT “HALT” #84EIHEIES .

W ARG bW ie, G PR, B R DT R B B W BE AR HE AR O
Wi, RGUMREE G4k AT “HALT” 845 e 84, MNFRRSERF A fH
TE A B {6 5 5 BOME AR 25 N S 3T o AR A e f Be HL MERR AR, U IE 5 1) H B
Wi NG 2 R A o IR R Gk NARHRAE 20 2 5T A5 v B SR AR S AL BN <17,

DA 25 H U 4 e T E TE 2K

ToVe AR FR 5 Qe g, B R AL P (] ) E R B AT B T B e O LB IR I E), %
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HT46R004 #
25F A/DF OTP BA ] HOLTEK

NN SRS

S i
AR RHea LR
HIRC, LIRC
4M RES trsTDTtSST
PA [
i tsst
WDT i th

VE: 1otrsto CENLZERTIFA]D) , tsvs (RGUHTEID
2. trsto AN_EHLIER, SLHE A 50ms

3. tsst=16 tsys
MR i 3L 5 Bt )

Al RERTES
BTV R 1G Th R AE T AL 0 B R T PR SR TR 0, BT PR
R A IE 6 S BB 3 G M

EI R ER TR
F 1140 5 B 2% I Bh R B ok B AR AT & LIRC YR % 2%« R G o fovs 8K
fsys/4o
F 17100 52 I 2% 0 i B JE AT 4 A 28~215 DLSR AR EE s R B, 4 AT L B
WDTS ZF 728 ) WS2~WS0 fi7kuksE. HIEN 5V BN #IRES 8 LIRC K)E
HAKZIN 12kHz. TFEEE RIS, XNMERER I P 0 Bh R JHBE Voo 35 A
B A E A8 4. WDT A3 i3 WDTLVRC 27 17 2% 11 ) WDTEN2~WDTENO £/
5 145 B B R RE

B TRERSFERESFSR

WDTS 75788
Bit 7 6 5 4 3 2 1 0
Name — — — — — WS2 WS1 WSO
RW | — — — — — | R'WW | R'W | RW
POR — — — — — 1 1 1

Bit 7~3 FEH, B “07
Bit 2~0 WS2~WS0: WDT ¥ i Ji Bk 54
000: 2%/fs
001: 2%fs
010: 2'9/fs
011: 2'/fs
100: 2'%/fs
101: 213/fs
110: 2'¥/fs
111: 2'%/fs
X =445 WDT BRI /04T EL, M BT WDT $i6 R 31 42461
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# HT46R004
HOLTEK 5% A/DF OTP £ 571

WDTLVRC 7588

Bit 7 6 5 4 3 2 1 0
Name | WDTCLS1 | WDTCLSO | LVREN2 | LVRENT | LVRENO | WDTEN2 | WDTEN1 | WDTENO
R/W R/W R/W R/W | R/'W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7~6 WDTCLS1~WDTCLS0: WDT/Timer I} 85 63547
00: fLirc
01: fsys/4
10: fSYS
11: fSVS
Bit 5~3 TFEL LAt =AY
Bit 2~0 WDTEN2~WDTENO0: WDT fii fig 21 fir
000: fiifE
101: FRrEg
Hefli: MCU 17

EIRERSRE
2 WDT i, ersE— O AR E. Xl Z ik E B T,
F P TR AE N R AR & T3 A A SR s A T e s DB Ik e A R
A, wERERE IS, FE, MREI N SIhaE%EE, Ak
ATATAT A |14 S ) 3 A S i 0 =2 o R o
i % B WDTLVRC 2% 7 25 1 (] WDTEN2~WDTENO {i7 Jy 101B 7 3¢ 4] WDT
e, & B IX =478 000B ¥ d ft WDT Thfit. 055 Nk 4] 8 2 AR,
MCU ¥ & A7,

F [0 5 I 2% (4 I 5 7T 38 ik WDTLVRC %7 4% 28 71 () WDTCLS1~WDTCLS0
BEFER B AR 8 LIRC #8585 . RGN 8 fsvs 5L fsys/4. HERE N Z,
Y RGHENEER AN, 5B E1EIEAT, 25U WDT 405 K 5 fsys B8
fsys/4, WDT Wl 1k TAE. fELLBCES IS, @ilf# A LIRC /£ 8 WDT
I PR . 43k WDTS 2747281955 04 1 F1 2 £z, B WS0. WSI1 A1 WS2
PIRUE . W WS0. WS F1 WS2 #8E 1, Zrkb#lh 1:32768, HPmI#efitix
Kt

RGAEIEFZITIRE T, WDT % ¥ SECS R E4L, HBEADRESREAL TO.
HETE RS TRIRBE P, 5 WDT RAERH, RS MRIRH g, 8
ROREF AT TO, JFHE REARF 48 PC M SP. A =ik n] LA
FHRIERR WDT [N %S, 25— SR8 - 247 (RES 5] KT ), 5 M2
W AR A, T =M “HALT” #6848 B384 2 HAT “CLR
WDT” #5475 WDT HIN %

WDTLVRC |WDTEN2~WDTENO ) Reset MCU
Register bits
CLR
“CLR WDT” Instruction l
fsvs fs fs/28
faysld S/W 8-stage Divider WDT Prescaler —» WDT Time-out
o Control (2%fs ~ 2'%/fs)
WDTCLS1~WDTCLSO0 WS2~WS0—4—p- 8-to-1 MUX

(fs/28 ~ f5/2")

i VERR
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HT46R004

Z5FA/DE OTP £ 5] HOLTEK i 5

SR

ALDREFRARAT BT WL EEA BB 2y, (845 5 HL AT BABEE — 2 5 AN S 408
KIVEEFM . REENRARMRAAR AR EBLE, S Els,
PN PRAE A FEL B A 4 5y LA T IO AR RS I T IR AT 258 — k2P 4R 2. b
RN UG, EREFFRAT R, &7 EE 2 Y 37 A7 21 2 i BE N T e
FRES. BRI SER Rz —, ESiERNE, AR PLNRICKRE
FRAEfif a T IR AT RE -

B bR A AL, EME R AL T IEW TARRE, AU ir ket aa s
FVEAL. Bl s LB S CEITHIRPATRE Y, RES B s i 9 IR -T
MR B AL, BB AT — Ly A7 AR S50, K HR ) w5 A7 A
Aede, wEEASIKE R B TE, AP IERIET.

R AN T R LR AL AR U B AL R A 20 3 A A P AEAS
RIS o ) — A AR R BALEY LVR B AL, 78 R AL fE KT LVR
BUEMER, RGar 4 LVR £, XMELLS RES IR E A7 SAH L.

SErhse

BAE NSRSl Z AL, B R L A R A7 3K

EREN

Kig A DA RGN, KAEERAIHL EBE. BT ORUERE T A7 48
Frag kAT, b AR S A AR AR A e A TR SRR TR BIARN /
i Hh i 4 B A AR AR B A AL S R EFE T, DU OR LS T S R
TE AFINIRES o

HARE LA — DN ES RC EALDhAE, an iR s b T 2218 i b R R R AN AR
€, WHES RC k% P RESECL A SALA R, BT LAHER M HI A1 RES 51 JE#REH 4
H#RC . B RC HLEEFTIE BB [A] BB 1453 RES 51 BHI7E H I (1 9 A2 e 1T 1)
—BUEK A I ORI AEAR Yo FERX BRI, B0 R HLER IR 1 R AR LR

RES 5|k 2| —E IR, B4 IR (] testo B AL AT DA 46 3EAT 1E 5
fE. FEH SST & R 4EiR F H System Start-up Timer fJ4E'S .

VDD /

0.9 Vbp
RES J
»| tRSTD + tSST
Internal Reset
VE: trerp AL FEZEIRASE], HLAE N S0ms
LB EMEF

FEVFZ MY, AILATE VDD Ml RES Z [H4 N —/NHiBH, 7E VSS 5 RES 2
AN — A AVE RSB E AL . 5 RES B FTA AR 2R B AU 4
DL I P 3

Y ARGAERGE T & TAER, USSR S A s, R B
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# HT46R004
HOLTEK 5% A/DF OTP £ 571

Vbp

0.01uF** ?
. VDD
1N4148 l £1OKQ~
T 100kQ
- AM\— RES/PA7
3000*
0.1~1uF _—
VSS
777

e T ROREBOIN L IE oA On s L RS .
kY RN WAE A BOR T YU SN sttt

4MNER RES BB ER
BN AN AL LR 1) 5 215 B 0T 275 Holtek WG _E 1) N HYEH] HA0075S

RES 5|18 i
T EA5 S PB.2 3L, EALThRELZ#E ] EXTRESB 27 /745 ) RESBEN2~
RESBENO 1/ % £ .
M HLIE R TAERS, RES 5l BI@E AN Canghfgroe) saiaf 2K H -
W, SRR AR SR A XRE A M B A T R, BE
B WE R NE B MK AT .

0.9 Vop
RES N_0.4 Vbp 7

tRSTD + tssT

A
\ 4

Internal Reset
VE: testo A_EHLIEIRSE], HE Y 50ms.
RES & FE

¢ EXTRESB 7788

Bit 7 6 5 4 3 2 1 0
Name — — — — — |RESBEN2|RESBENI1 |RESBENO
R/W — — — — R/W R/W R/W
POR — — — — — 0 0 0

Bit 7~3 FKEH, R~ “07
Bit 2~0 RESBEN2~RESBENO: PB2/RES iE#:47
000: PB2
101: PB2 (RES 5| IR ML )
Hefli: MCU EAr
7: PB2/RES pin T4 #[# £ %63 Jy PB2, RES 5| JHIASX 4R T8 -

REEEHRL - LVR
BANEAEBEEE B, ARG SR EIEEE, LVR IhRERIERE S EE
Bt WDTLVRC 27 28 4 ] LVREN2~LVRENO f7 35|, & A7 H FE [f 58 7F 2.1V
B U 7E S S BB AL R, B WL S AR R AT RS TEAE 0.9V~Vive ITE Y,
X LVR ¥ s E A Hl. LVR A5 LRk : A2 LVR S, Bl
T 0.9V~Vivr K O A OIS IR], D 2008 3 22 0 L A0 PR P tove 2800018
WHRAR L A EA IS tovr 80004, W LVR 2 2% © BASHAT E A 06 .
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HT46R004 #
25F A/DF OTP BA ] HOLTEK

LVR

»| tRSTD + tsST

Internal Reset

VE: testo A_EHLIEIRSE], HE Y 50ms.
REBESAFE

¢ WDTLVRC 158

Bit 7 6 5 4 3 2 1 0
Name | WDTCLS1 | WDTCLSO | LVREN?2 |LVREN1 | LVRENO | WDTEN2 | WDTEN1 | WDTENO
R/W R/W R/W R/W | R'W | R/'W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~6 FERL LAt =Y

Bit 5~3 LVREN2~LVRENO: LVR 1§ fg#%#i17

000: fiif

101: FRrEg

Hefl: MCU iz

Bit 2~0 P LA 4

EEEITIREI RSN
b 7 & TV B AR EAL TO BN “17 248, 1B IBITHEE T 1k H =2 AL
RES &7 AHIH .

WDT Time-out —|

»! trsD

A
Yy

Internal Reset
e trsto A HLZEIRETA], #AME AN 50ms.
IEEEITHIE R A E

IRBRBTE 13005 & AL
PRI T4 R AL AL E MR R AL A A B 7R P12 5 R
R BE “07 M TO Ry “17 b, R KM REFAZ . B tosr
NSRS R

WDT Time-out

P tsst

A
Y

Internal Reset !
VE: tsst A 16 A tsys HURTE]
IRERETE )M B A E

BB
AFEERALIE A LA R @A R A bR G AL X LEhREAL,  H PDF A1 TO fi
AR T,  BARIRIIBE G [0 T AR 55 LRz il s 4R R 1. 2
REARELLUTN Frs:
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HOLTEK i ’

HT46R004
Z% A/DZ OTP EH 1]
TO PDF S
0 0 BN =X DA
u u 1EH AN () RES EA78E LVR E 47
1 u IE R R WDT i H 2 AL
1 1 PRARAR R ) WDT i H = AL

H: “u” AREAKE
AP EREMZ )G, JIREHThiatb e, 21T F&.

i EfEHR
FEFP T s A%
Hh A Hh T B e
A 1 E I & WDT i BRI FH T4
SEIS /TG P A ERS / THEEs Ik
BN /O /0 B AR
HERR AR ET HERRIR B4R AU HERR T

AT R A O B LS AR A7 A7 2 B RE R A R K. DA PRIE R A 5 FE e RE
WHAT, T IRA RS RN € KA R AR M B AR . NREDNAFE DT

NEALE WA AR HPIRIL . 70 2 R 3R, etk S BB 35 2R Y
H L

o RES £1i RES £ff |WDT & \[ | WDT it \L
B EREM Eﬁ%{’ﬁ ) (HAI%!) ( E“éfﬂltﬂf )1 (H:itTH)*E1
PCL 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
MPO XXX XXXX luuu uuuu luuu uuuu luuu uuuu luuu uuuu
MP1 IXXX XXXX luuu uuuu luuu uuuu luuu uuuu luuu uuuu
ACC XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
TBLP XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
TBLH --XX XXXX --uu uuuu --uu uuuu --uu uuuu --uu uuuu
WDTS ---- =111 ---- -111 ---- -111 ---- -111 ---- -uuu
STATUS --00 xxxXx --uu uuuu --01 uuuu --1u uuuu --11 uuuu
INTCO -000 0000 -000 0000 -000 -000 -000 0000 --uu uuuu
TMRO XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
TMROC 00-0 1000 00-0 1000 00-0 1000 00-0 1000 uu-u uu
PA 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu
PAC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu
PAWU 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu
PAPU 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu
PB 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu
PBC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu
PBPU 0000 0-00 0000 0-00 0000 0-00 0000 0-00 uuuu u-uu
| O R 1T | ---- -- I | ---- -- 11 | ---- -- 11 | ---- -- uu
pcc | ---- -- 11 | ---- -- 11 | ---- -- 11 | ---- -- 11 | ---- -- uu
pCPU | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
CTRLO 100- 00-- 100- 00-- 100- 00-- 100- 00-- uuu- uu--
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HT46R004 #
ZFAMD I OTP £ 5] HOLTEK
o RES £1& RES 8L |WDT i \L | WDT & L
wasw | beER Eﬁ%’ﬁ ) (HA%T{) ( IEQI&E )1 (Hz'sﬁLtlTj;£1
WDTLVRC 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
PWMO XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
ADRL XXXX ---- XXXX ---- XXXX ---- XXXX ---- uuuu ----
ADRH XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
ADCRO 01---000 01---000 01---000 01---000 uu-- -uuu
ADCRI1 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu
ACSR 10-- -000 10-- -000 10-- -000 10-- -000 uu-- -uuu
EXTRESB -----000 -----000 -----000 ---- -000 ---- -uuu
e 47 FORARTE X
“w” FRAE
“x” oA
I /s O

Holtek . ALAGEI / i s $l AR KM R G, K3 5l my 76 H P 2
Fr 35S B8 e N N B . BT 51 R E BE 1 DL R S TR e
WE WA B, X AT S WL 2 N AR RE R A TR
IR

ZE AR AL PA~PC SR / Bt o X Se 25 A7 28 A0 SVE A7 2% A R 0 (3
Wk BT VO O H TN B ERE. 1ENBNEEME, MG TS Dhae,
A VU N B L AEIAT “MOV A, [m]” , T2 B ETHEHESLF, m A i
hko T, A SRR R EEER, HAAEA T E RS ES.

HEee L

AR 7 6 5 4 3 2 1 0

PA PA7 PA6 PAS PA4 PA3 PA2 PAl PAO
PAC | PAC7 | PAC6 | PAC5 | PAC4 | PAC3 | PAC2 | PACI | PACO
PAPU | PAPU7 | PAPU6 | PAPU5 | PAPU4 | PAPU3 | PAPU2 | PAPU1 | PAPUO
PAWU | PAWU7 | PAWU6 | PAWUS5 | PAWU4 | PAWU3 | PAWU2 | PAWU1 | PAWUO
PB PB7 PB6 PB5 PB4 PB3 PB2 PBI PBO
PBC PBC7 PBC6 PBC5 PBC4 PBC3 PBC2 PBC1 PBCO
PBPU | PBPU7 | PBPU6 | PBPUS | PBPU4 | PBPU3 | — | PBPUI | PBPUO
PC — — — — — — PC1 PCO
PCC — — — — — — PCC1 | PCCO
PCPU — — — — — — | PCPUI | PCPUO

/0 O&FF#RYIFE

nk2vi=21

VF 22 77 i N A i 1A T AR ZS B 35 A i — A b B BE SR S B B Hi iR 3
Ae. N T LA LR B, 25 R A B, BT e R — A R
HLPH . X %6 |y H BE A 38 i 27 47 2% PAPU~PCPU K% &, & H— PMOS ik
EoksEEL ER IR . TR, PB2 5V By EBHINAE .
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PAPU F 7722

Bit 7
Name | PAPU7 | PAPU6 | PAPUS | PAPU4 | PAPU3 | PAPU2 | PAPU1 | PAPUO
R/W R/W R/W R/W R/W R/W

R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 PAPUn: PA Ly I)REFE 47
0: BREE
1: fffg
PBPU &7F8:
Bit 7 6 5 4 3 2 1 0
Name | PBPU7 | PBPU6 | PBPUS | PBPU4 | PBPU3 — PBPUI1 | PBPUO
R/W R/W R/W R/W R/W R/W — R/W R/W
POR 0 0 0 0 0 — 0 0
Bit 2 KEN, BN “0”
Bit7~3, 1~0 PBPUn: PB L3 IhfgdsHlfr
0: B&fie
1. fifife
PCPU F 7728
Bit 7 6 5 4 3 2 1 0
Name — — — — — — PCPU1 | PCPUO
R/W — — — — — — R/W R/W
POR | — — — — — — 0 0

Bit 7~2 RKEN, TN “0”
Bit 1~0 PCPUn: PC L HiThfgisifr
0: BRrAE

1. fiigE

PA [1MRfEE

L HEEIES “HALT” B 55 MU AREREL, 5 AL R G ok 245
1B DABRARTOHE, SLIhREXT T Hith AR ThFE N AR E 2. Wi sp i HUE 1R 2 Fh oy
%, HrbZ —mi R PAO~PAT H I rp— AN 5] B & HL PR MR HLF . (3 B4
64 “HALT” @M s fALE ARIREE AOIRAS J5, A PEARK 2 — BRI ThFRIR
A, EHP PA O Lk A s N 551 B P R A R BRI BEAS . IX AN Th RS
EE T B AN e KM BE N . VER, PAO~PA7 & LUEL X E PAWU
TEa8 R L B e 15 HA M BE TR .

PAWU 7788
Bit 7 6 5 4 3 2 1 0
Name |PAWU7 | PAWU6 PAWUS | PAWU4 | PAWU3 | PAWU2 | PAWUI | PAWUO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 PAWUn: PA Wi T Ga 45 il f7
0: [fit
1: ffifE
2021-12-24
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M /s O FE R

G NN TR % 1 R 247 55, B PAC~PCC, I HIHIN /
DR . MTITAEAS 1O SIS AT LUt B, 202501 B 4 CMOS 4t
SN . FH I 1O B 05| IS & 1150 BT 1O 3 PRI, % 10 5
BB STHU A ThAS, TR b2 A7 SR BB <17 . SR FFR S
7 B ECHE I N R A . 25 b 2P SRR R B <07,
5l I B CMOS Hith. 2451 B E R RS, A28 & S S
S ZF A BRI B TERE, SIS DRI PN, R R SR A 0
AR BT SR P RS, TSt 31 SRR B R s

PAC F1F:8

Bit 7 6 5 4 3 2 1 0

Name | PAC7 | PAC6 | PAC5 | PAC4 | PAC3 | PAC2 | PACI PACO

R/W R/W R/W R/W R/W R/W R/W R/W R/W

POR 1 1 1 1 1 1 1 1
Bit 7~0 PACn: /O Rk PEAL
0: it
1: FA

PBC 7%

Bit 7 6 5 4 3 2 1 0
Name | PBC7 | PBC6 | PBC5 | PBC4 | PBC3 | PBC2 | PBCl | PBCO
R/W R/W R/W R/W R/W R/W R/W R/W R/W

POR 1 1 1 1 1 1 1 1
Bit 7~0 PBCn: /O ZEREFAT
0: it
1: iﬁﬁ)\
PCC F7F:5
Bit 7 6 5 4 3 2 1 0
Name — — — — — — PCC1 PCCO
R/W — — — — — — R/W R/W
POR — — — — - — 1 1

Bit 7~2 KEX, BN “0”
Bit 1~0 PCCn: 1/0O ZSHLk$EAT
0: %ith
1: N

S BI3E F Th e

SRR L F D RETT LA in S R MLSEFH 0 R ko A PR A8 51 RS0k 2 IR il v i
&, 105 2 DhRER 2 R 22 ISR R L. SEH S BI Dh ek, SRAEN
FE e o EAT 42 o
o SR i A
SRR R BT S| INT 5 —A 1O SIS H . O 1 (A i 51 R DR 2058 i A
SUR, 5 2R B INTCO A7 & BT KA. BhAh, 37 2208 1 b 114 il
W AE A T PACO R ¥ Bz 5| OV A M. i R 2, wTeldd by i bl
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FAT AR R B b B . 9 R R 1% 5] IR O B N AN AR N, ST
N /I RE AR AT

AN R /TS N

SERT /THELES T TMR S8\ / S 5103 . an iR vt e e it / 3088
BN, )RS B B E AN e i/ T B SR ) B A A B A AR e i/
AR T4 e X o W ) o - == S W i A S S i R u
s A7 e i B oV N, ERr A BH AT DS E o B B 2 A 2 AT W B
VER, RIEZE] G & AN e i/ B N, SN/ B SRR ORAFAE
PFD % H

L A HLE At PED 15 S5, SN/ f i gl IS A . PED /) % H ml s i
CTRLO ZF A7 28 3EAT 15 B o VA = ums 11 9% 1) 25 A7 28 A0 N O AN, 75 B8 B N v 4
RefdiAe PFD Mo o D42 6 ZF A7 s p e B v AN, RIS IEm I E 1
PFD [1J#i s, &5 ER R h I m 2 s A, I B vk £ LR e,
PWM % Hi

MR HLER AL PWM Thae, SN/t 5l L. PWM fi  2h 688 o
CTRLO 7o KW B o v =i ) 27 - s A B AL 75 Bk B OB, A R
ffife PWM [P o S 32 ) 27 7 as i e B o N, B PWM &5 17 2%
CLAAT 5E PWM IhRE, %50 # RAE v @2 Em AR, JFHavrEs b
=N

A/D HN G|

R HLEF 8 A A/D Hi s N . BT A BRGNS PA SIIJLH . iR
FHESIX 5] IFIVE N A/D SN AE VO B, 55 ZEIEHR R E A/D B gz i)
A7 %% ADCRI1 HAHRM [ PCRn 7. B0 5 86 5] I N N / %t s, 47
Al DB F A A B T e bR H P, SR R A A/D AR, X
Se 5| B b B BH 2 5 BT T

BN /W 5| BEEA

B /SRR AR R I . BN / e S B HE R AR S A B R e
PR R, & RN T AR VO 5l ThRE B AR IR At — NS5

Vob
Control Bit Pull-High
ontrol Bit gelect Weak
Data Bus D Q D_ Pull-up
Write Control Register CK Q _DD_I E

Chip Reset s

q 4
Read Control Register X I/0 pin
D Q DO_|
C

Write Data Register

4l
Read Data Register X Y

System Wake-up ————( Wake-up Select PA only
AN / s O

Rev. 1.60

30 2021-12-24



HT46R004 #
25F A/DF OTP BA ] HOLTEK

Control Bit
Data Bus D QI
Write Control Register CK Q
S
Chip Reset |
—< I— N
Read Control Register PB2IRES
Data Bit
D Q D_I
Write Data Register CK Q
S
|

X

| -

Read Data Register

System Wake-up G: Wake-up function

<l
RES <

PB2 NMOS #i\ / #itiim O

Vbb

Pull-High
Control Bit Register
ontrol Bit  gglect Weak
Data Bus D Q D__| Pull-up
Write Control Register CKS Q —DO-I E

Chip Reset l
L p ><'
] X A/D Input Port
Read Control Register L~ 1 P
Data Bit
D Q DO‘I
Write Data Register cK Q 57

—wn
xc=Z

Read Data Register

Analog
Input
Selector

To A/D Converter < X

ACS2~ACS0

A/D BN / Htiis O

WIEEEEM

FEgRFET, BB EH G MR D vIMat. B2 )5, Fra s /b s
Je sty 2 ) 2 A7 d ER R B BB B . P RN / S ER U LIRS
(1085 = U €7 RN R e SR E A W b p vk = N kA SN 1 1 B M E el
A 2 28 5| B A e o RS X8 512 A 0006 v i T d Y, BRARSL
Y& w47 A L AERE P FP I BEAE - B ELIRLE 51 B S A\ S W22 51 B
AE I v A O E BE 2 i S e Ay, BOE RS “SET [m]i” K
“CLR [m].i” RBeE b L% 2p A7 4% P AL ER, i R X Sy 42 il 5
AR, RGRIRE AL AN - B - HRIRE. AP ZSE N AR O B
frgs, BUCARIAL, AR5 BRI LSO SN B
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T T2 T3 T4 T T2 T3 T4

System Clock N

Port Data
N
Read from Port Write to Port
EERF

PA [RGB RTE IS PAWU #5478 I BT MR DI RE . B0 R HLAL T ARIRAS 2R
AIRZ T5IE AT LA (L, Herp 2z —miod il PA AR — 5| I A s B AL
By, WLLRE PA H— A a5 A A ML DIfRE .

ERT /1S

SEIS / THEES AR T 5y HL e A — MR E Ay, SRR i — sk
LRI [R)AT SR DU BER) . %A HLEAT 1A 8 ARy b vk 4t AN E it /
THEE A =M ARG, AT DG A — e N 3. SNE A i s i
fik b e REMBAL T o JF HARBE T — A AERI B s, DAY RKE 4% 7 L
A PIFPAE RS / T B AT R AF A7 a5 o 5 — P ISR 1) 2 A7 45 5 FH SR A i 52 B 14
THEUE, RS R A7 3 T LBRE WA ME . DI 35 A7 48 R 3R1GSE I / 1 el
M. B RP SRR (27 47 2 e I s P o A7 A, RIOROE SCE R / tF Hds T
PERE A E I BB . eI/ THECES I IRl m] ok B A IS b 5 A0 0 i I 245 51
f o

fe & R / THEES MmN BTEhR
SERS /T ELER PR BPR v 2 RE R, TR SR B, tn] DU AN S AL
e/ S TAEAE I A S T R AR SN, 5 R S B R
WHEPE . X T IEE g Iy /i ERs, N B e i e AR A, 20 A b s
PR Y AE BRI AT TOPSCO~TOPSC2 KA 7€ « M T @t /588 0, N4
A] DL 3 WDTLVRC 27 £ 2% ] WDTCLS1~WDTCLSO 17 K 3% #% fsys, foys/4 BY,
LIRC PR3 %% o
B e N A o o S (R W I ) I R e A R
A5G| TMR $24t. AR AN 51 R & H P 2 1 B3 P 21 5 H P (e
TOEG 7k ) #EATHARS, TR n—.

—>| PWM Circuitry l—b PWM

fsvs }7
fs/ 28
fsvs/4 Mux |_fs =|| 8-Stage Prescaler l——l—»l WDT Divider : 8-1 MUX |—> WDT Time-out Period
fLrc i7 7 | | | > 2 ‘“215)*1—
fs
WDTCLS[1:0] 8-1 MUX |—> To Timer 0 internal clock WS [2:0]

(frock = fs ~ fs/ 27)

TOPSC [2:0]

Timer/PWM/WDT HBT$hiELER
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Z5FA/DE OTP £ 5] HDEﬂﬂ(i;

zzzzzZ2 Data Bus

TOM1, TOMO
+ Preload Register
Timer 0 Internal Clock ——
(frock) Mode Control J TOOV
™ _I;D_y Up Counter Overflow
= E ° ) to Interrupt
TOON

TOEG PFD

8 IERT / THEIRT 0 G5HE

ERT /it ¥ EFES - TMRO

SEIS [ TH A A7 4% TMRO, AL TRPBR B A7k 4 N I RF IR DI e A 4, T
fifi A7 76 I A B 2 BB . 72 FH A AP I EL WA 38— P9 ikl s A A1 B o
K H AN R /v B0 51 AR B AL, bR AF 8 BERE 20— eI 28
R NTHE 2 A7 2 T A FEIT AR THEG ) FFH I € I a3 i ) L2 42— AT
TS S I A RE BE 5 9 U E 3 A7 2 O BT BN IR 4R BT 5

ERE, LHRETETASE T RARE. N 715 205E K 5 K &k 5 7
FFH, WEF 74T ZRENET. EN/ IFBESERAFAE T, SEERWE
A, ROLRVENSEBRIER 45 o TR E R /TS D adTIF HIEAE T
FEIXA A A 5N B0 2 A7 4% A 0 B B K DR B AE TUE AT A7 2, BRI
KA AT N L PR E R 45

EBT / i EITHF FEEE - TMROC

Holtek . LR IE IR E L R B E R 22 ThRE b, e /i B ae it =
PRI TAERER,  FAH . 135 i A A7 ae o IE B e i/ T 1 TR 77 20
SENT / THEE #2728 0 TMROC, i & AH B ) 5 I 27 A7 g 32 s i/ o508 i)
IR, TR e 88 28, B IER e e N/ T H s FF A, DA
15 ARAIE fE I 38 BE IEWRERAE, T AN R 38 5 76 R e w0 4 A 39 18] 52 1 o

ER /B AR 7 A 6 7, B TOMI1/TOMO, F R 5E & i) 23 1)
TAERR . BN /B AR 8 5 4 £780 TOON, T & i 88 s, %
ENEBEEN, THEES ARG i WS g, e TR A A
FRIOER 0~2 AL FH R A% I S NI B o0 AT 8S o G SR FH AN SR B, A AT As AL
BAERIER . e iy / vH s TAETE SR FE A v o 2R sk 7 B I A X,
TOEG 1B TMROC #FA7-#5 B 56 3 0K a] R £ b A sl B B ik

TMROC F 772

Bit 7 6 5 4 3 2 1 0
Name | TOM1 | TOMO — TOON | TOEG |TOPSC2|TOPSC1 | TOPSCO
R/W R/W R/W — R/W R/W R/W R/W R/W
POR 0 0 — 0 1 0 0 0
Bit 7~6 TOM1, TOMO: i%#% Timer0 T.{EfEz
00: KA

10: BN 2R
Tle ik s J I s =X

Bit5 KAEH, #EHN “0”7

Bit 4 TOON: SEN / i+HasfiifE
0: BRAE
1: ffifE
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Bit 3 TOEG:

TR b ik B

0: 7 TR

1: 76 N5

ok e B N B A R Y 3

(PR 7R 2 ) o - G Gl o N W 4

1: B LT R, 78T R b4
Bit 2~0 TOPSC2, TOPSC1, TOPSCO: %35 2 It 2 343 4 He

SE B8 R B =

000: fs

001: fs/2

010: fo/4

011: fo/8

100: fs/16

101: fo/32

110: fs/64

111: fs/128

ERTERE

RTINS A8 ] DU SR DU & ] e B TR TR) B, 224 o I 48 R A g R A, sl
S AN TS S . e /iR TR E i g, TOM1/TOMO
TERER A0,

B BRI, foysy fsvs/4 B LIRC 1% 7 28 4 FH oK 224 52 B 2% 10 S N IR 5
SR, 1% € I 2% B BB 7020 A g 3 — 2D 23 00, 43 A0 EE 2 e B 28 4 1) 27 A7 2%
] TOPSC2~TOPSCO 7 KAy iE » & I 2545 | 27 A7 28 28 4 2, HP TOON £ 75 2%
RIEHER, AR TR A TAE. BRR P E I Bh b s B - 4 8 2 A e B
FAGIENN—; YE R AR R RS i, AR S S HE R AR S TR
ANTRE AL MM, ARG AR5, 8 I 288 DA R A R B P 30 o B 7= A e
N TSR R —Fh g vk . B I R E R K F AE A% INTCO H AL TOE 4 0, 7] LA
BB HES T

Prescaler Output _| | | | | _________ _l |—| ,_

Timergg;et:gﬁg: X Timer +1 X Timer + 2 X --------- X  Timer+N X Timer + N + 1
RE B ER AR TR

SNERE I BAE

SEN /T EEs TAEFEAMBE A B =, v DLl e i / T kil R A1
TMR 5| IR AN B2 4 A AR B B . s e I/ T8 as TAELE S S 3
X, TOMI/TOMO FHFE & E R 0 F1 1,

TEANE AT B, A0 B TMR 8% ok 24 52 B / T B8 i B A
W TR T ae it — B 8. B E S ER /TSR A AR e AL, ER /it
B A7 2555 4 A1, B TOON {or 75 B ANB e E, A Reffiih&as T1E. 4
SEREHI A7 285 3 0L, B TOEG % B NZ KK, AN 0 2|
ARG B 1 FE P R B 1 2038 N — . 11724 TOEG NiZ#mit, &R ER /
TS 5| R B v B P e e - e i — . 29 0h s v o, B
W I 2 = A R W E 5 Bt S S R T E S A7 as e, AR5 4kt 3.
PRSI B R N R R B B A AR R e T EEs TR R RE AL A 0
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HI T A1 EB I B G| BRI B S / 51 BIIE, O 1 DR TARLE SN AR
B, BOERM R . BB E I /U B i) AR BUE A F A o Hh ok,
LR iy 1 P 0] 2 A 2R XA 5B v ANIRAS . TER, RSN
HOBiUR, 2 5 L AR A PR RASE AUt R KR X A1 8 TMR 51 B S 11 20
%oﬁiﬁ%ﬁﬁﬁ,%Fi#ﬁ%ﬁ%¢%,ﬁﬂﬂu¢%%%ﬁ@ﬁﬁ%
— Rk

External Event |_,

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

B HSEERRFE (TOEG=1)

BB RN ER

SE RS/ THEES AR Bk 58 B X AR, mT DL 5 40350 e ) % 51 B iR 4k
TRk T B . AR I/ THEES AR Rk B FE I A X, TOM1/TOMO 75 2215
B 1M1,

LEk g BT, fovs, fovs/4 BL LIRC VBN 8 A7 It / 158 (1) 4 BB s b
T, IR T AEs 1 — 25 o A 43 G E T A B 47 TOPSC2~TOPSCO,
R g B 428 il PR A7 2 11 58 2~0 DR B E » TR W B S ERT / THEas s s A e,
TE I A 1 25 A7 85 56 4 o7, HEP TOON 1 75 B A, A Refii et / 1H 58
TAE. SR, WA TEANEE e I 2% 51 B _E U B0 2 r 2 s s e, e mt /i
B A FAE TG A 4

MR R A 3 AL, B TOEG ¥ B NZHARK, BRIRAMNE I 48 5] iz
e 1) EH Ry G H S 1 % 48 I T 6 11 BB B A e B/ T EER S E E] B TR R
B . HEREREAKEE B 30IE RN 0 BMF BT, 11024 TOEG N2 8 &,
BRIR AR 72 B A% B2 S0 21 H A 21 w5y B 1 0 8 e ih P T 4R 11 0B B A58 e B/ 113
x5 e B JFEOR FE P . [FIAEE BRI B 3hiE BN 0 DAE 1R T,
TE ik o P I B A, A0 e I 2 L AR I HE 5 8 2 e 5ok 1 HET R,
%%ﬁ%ﬁﬂﬂ%@%ooﬁﬁﬁﬁﬁﬁﬁﬁ,@%ﬁﬂ%ﬁﬁ%ﬁ%?%@
0.

A DU FR P O B/ TR AT E,  3R1S TMR SN 5| A = Rk o6 B
MUFREAT E BT R AL, AT LA AR R I 2% 51 B AS S Bkl 2 . BB
RENL WA P ST B S, JFUG S = AN ko X b A0 15 00 & 28 ik robs 2
IR 55280

R, R, @i/ s 2 A s i 2% 51 B b I8 dR A ok 35
i, MA@ EEE, Mt /T EES T, B R s e A R I E S
SER /M S BRI IE A2 ME, ARESkS N bt e/ ih e
HE BT R A A L I R W B A A e B TS R A 0 AR L.
FHT TMR 5| A a5 RS A, 7 iR AR AR Bk 5 B Dl A X,
FEREW A, EA B T /s I AR AR A e A Rk g R I B AR
LR 7 v 1 428 1) 7 A7 A R XS 51 AL 8 AR
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External TMR %
Pin Input
TOON - with TOEG=0 |
Internal Clock or
Prescaler Output
Increment -
Timer Counter Timer +4

Prescaler Output is sampled at every falling edge of T1.

B EE N EEXEFE (TOEG=0)

gy inas
TMROC 771725 1] TOPSCO~TOPSC2 A7 F K Hff 58 58 I / THE#S 1) P s 8 14 0 A
Eb, AT RERE 5 B 5 K 1) I e vas R 3

PFD IjjgE

PFD (Programmable Frequency Divider) #&ft | —/ANol4mfE sy, EH TE T
FOREHE & .

PFD Dy Re i e 2 e i / T H15 %, B CTRLO H1(#%) PFDC Kd%ii. 1%
IR YRR B S I/ TR 00 HE e 1R 42 ) ] DUe a5 B 1 1 3 40 A A
JE I FFAF B RIR BN LR ) bt . THEES M i NI B 4R m) Bt %, B3
W, BeEy, A —ANEHES, SECPFD M SCREs. s, HEERER A
FIMNTE A A a PmE i Bl , IF Harstm b4

an % CTRLO 2 47 #s L2206 £ PFD Difg, Jv J BEXT PFD i th #EAT #84F, PB 1%
il &7 £ 4% PBC ()i B2 £ RE Y, 7 ZEBE PFD 5| vt . PB3 F 2 ik
B R ORBOE PFD. it B A n] DUR SRAE 4 PED % th I 4 HiIAL. 1 ER,
R BIEAES, PED fok— B k.

Timer Overflow
PFD Clock

PB3 Data
PFD Output at PB3

PFD Lh&E

WM/ EEEO
YER /PSS ATE T o S B R R, B /TR T A 41
R LB AR R IE BB AR . F T %0 B L S M, DR 7 E A
HCE AER /TP NS . XA OB I R B/ TR A A SR ik
FEAL B VT BB o B BB, B Ah,  AH IR R 1042 1) 2 A R AL
T BB N, RRAZ S AR N . IS 5] R AR I/ R
BN, AT AN B - b BELEL AT AR 2 7 2k

mWIEEEEM

HE N/ s AR I S, PR 2R G 1 D I 5 R I B
It 5 R LA EEAREER L. E£XMEXT, e NS a 7 a8 i, f
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FNURE P — AN B R WS, SR P gt AR 8 P T o W e e o ket 98
FED AR, R I e P IR FAE 60 Y BRI AR ge b, 2R, R IR 2 R
ST IUAE T I R E N S, E R SR A TF UGB AT . XD AN AR A
A BRI B R A, AT A E R BB, BN S B A
SRR, DIUEAEN A Bl RE A /N ZE ST, 7 R P v 3 AR AR 7 N A I
CAVER o [RIRE 7 0 2 AE 78 I 8 B B W A A o BB s, e I B ok U
FEAMER R, 5 RGN B ECE I S AN E D

EEPUE R / VB E B e BITHE W AR, VA P AR R DU S A
Bk, (ERXAEOT RES S EUTEGE IR, B AR BT B BOZ B R RIX . FEER
—URAE R ES / UH AR AT, B AR AT BT IER I BOE AR . R R
Ao I E N AR REAL 75 BRI v B, A NIAIRE RS / T s Nl s W 528 8
o FEWF / VBRI 2 A7 % P A D U e e e I/ H B AR AR ORI  f
VEAE AL TR BRI BT, DURARE I / THEES RS B 75 SR T IR R TG
FEERS / TP T IT 200, e R IRE N E R / TH AR A A s AR X2
PRUONTE LU, SERT / TS A A as h I RIR (e R R AT . B / TH 8 s dlaa e
Ja, FTUMEFHRE I / v Bl i A A7 A A RE AL SR AT T BT P S I 4%
HEN /AR A R ) A A A RO RS A R I SR AR R B
W ICVE, RS R E AR EHE S . AETWES RV, AR HIRET,
SEIS /TR (i 2 AR R . KR DL R RE R AR A AN RS 5 AR I T H
. s /s ) B B MR R G A EA AR, AT
LERS A TR RS, AT RAESAT “HALT” 484 Z HIR AR L o i sk bR S 41
B

TR/ RS N AR

XA U] T A i B E I TSR A AR A, A i E AR P . 53 A1
I FE R FRE A AA AR SR 4 RORE S / T Eas . N IV s B e I/
THERR N, I BRI T A B RGeS B

PFD 4532 el
org 04h ; external interrupt vector
org 08h ; Timer Counter 0 interrupt vector
jmp tmrO0int ; jump here when Timer 0 overflows
org 20h ; main program

; internal Timer 0 interrupt routine
tmrOint:

; Timer 0 main program placed here
begin:

; setup Timer 0 registers
mov a,09bh ; setup Timer 0 preload value
mov tmr0,a
mov a,08lh ; setup Timer 0 control register
mov tmrOc,a ; timer mode and prescaler set to/2
mov a, OcOH ; select fSYS for the TMRO clock source

mov wdtlvrc, a
; setup interrupt register
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mov a,05h ; enable master interrupt and both timer interrupts
mov intcO,a

set tmrOc.4 ; start Timer O

Bx A FE EAF - PWM

BE R HLAR AL — AN 8 A7 F ik v v BE R 1] (PWM) Hir it o IX7E Lk 3t e 42 i S 7
WA, EESHRBE PWM 2 Fa e — € 8UE, PWM DhRErT 4t 52
EE R EAEATR [ 52 ) PWM {5 S5 .

PWM T1EHER

TEHIEAA AT, B RPN PWM 482 T X N 3745, RN PWM 274745
A A N 8 AL, Rt B b BA SR R 2. N T R PWM i
HIATR A AN R 1)) A R0 40 R 1 A BT AN ST R D IXBE, B4 7+
R E 6+2 F. A LLIE IS 15 B CTRLO 2777 25 Rk 3 PWM 3l 18 Fr 75 f 55 =X
FIIF KA. R, S4EH PWM I, RE T EKES N PWM 24728 3118
i CTRLO % A7 8% % B T e T gl 58 5 LA 36 L B B E 23l 58 i PWM
BT E R PWM (S 5. PWM I8k B fs, FTIE N fovs,
fsys/4 B fure, IE WDTLVRC & 1745 1 1) WDTCLS1~WDTCLSO 7 3171 #
W TR R ) R B 0 B 2 AN B4 AR Tk, PR AE T E G PWM AR A
ATRE, XFERTDURAEE T N . (T B AR PWM AR S PWM i i
PR PIANE 2 b 2 PWM H A 8 A7), 24 PWM R HA 4% N £5/256. 1E
7+1 L, PWM GG 2 2 /128, 1F 6+2 i, PWM A6 o2
fs/64 .

PWM 5 PWM 55 | PWM HZEEE
fs/64 T 6+2 Hiz
fs/128 H T 7+1 #k

£5/256 [PWM]/256

6+2 PWM #&5

LA 8 ALY PWM F A7 a2, A58 B PWM 1 Hy 256 /> S A ]
M. £ 6+2 PWM U, EEAS PWM JE 3 73 DY /S ST i 7 A 39, K
D JE 3 O~ R A 3, AERAE L R, DU T RIS 64 NI Bl E
Mo XM, SR 4 REEINE R ER . 8 A7 H) PWM & A7 48 4
ISRy, XA A A AR ER WS PWM BIE R St 55— &>t 4
$ 200~ 7L, Kon DC {H. 2B E N5 0L ~ 55 1 AL, Roax ACfH. fE
6+2 PWM B, DA R 7 F IR S 2 b, 0 B N 3R P

B AC (0~3) DC ( &=LL)
. DC+1
A
o i I=AC 64
(i=0~3) SAC Ig_f

6+2 {=RHH E EAE
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T EERRAE 6+2 BT PWM i th 9 o 8RR B AN PWM A 912 i
Tl Xl 23 DA S g I R 0 ~ 3 LA AC A5 PWM (B Z (AR & .

sz (U AL AT S s
[PWM] =100
PWM
25/64 L 25/64 L 25/64 25/64 25/64
[PWM] =101
PWM [¢ e
~ 26/64 25/64 k 25/64 25/64 L 26/64
[PWM] =102
PWM [« e
I~ 26/64 26/64 25/64 25/64 L_l‘ 26/64
[PWM] =103
PWM
26/64 26/64 26/64 25/64 26/64

PWM modulation period : 64/fs
Modulation cycle 0

Modulation cycle 2

»la

Modulation cycle 3

»
>

i, Modulation cycle 1
e

PWM cycle : 256/fs

N Modulation cycle 0 >||

6+2 PWM 153X
b7 b0

| PWM Register — (6+2) Mode

AC value

DC value

6+2 #EABTH) PWM F i8R

7+1 PWM #&5%

LA 8 AL PWM F A7 s ], 52 B PWM 1 H 256 /> 4 Y]
M. £ 7+1 PWM b, &4 PWM A 5 3 Ak 70 5P AN SRS 5 J5 3, F
R T 0~ W 1, AR PLL “17 Fox. WA TR 128
PR EXAEEAT, BB 2 NREBOG G ER. 8 L) PWM %47
T RPN, XA S AR VA PWM BB LB . B —#0
BEH 1AL ~5 7 AL, RomDCAH. % H0 A% 0L, Rax ACHH. £ 7+1
PWM X, PSS 0 LS E, Rl R R .

3 AC (0~1) |DC (HZLh)
. DC+1
i <AC
A A 1 ' 128
(i=0~1) . DC
iZAC 128

7+1 #8230 FF B HE

TERRTE 7+1 B0 PWM fr e (3 . 1 R A 2 AN 1 PWM R 2
ATk Rl S B R AR 0~1 DL & AC {5 PWM {2 A% & .
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O

[PWM] =100

PwM I|< 50/128 IF 50/128 > IF 50/128

[PWM] =101

PWM |I= 51/128 —'I= 50/128 > 'I= 51/128

[PWM] =102

PwM I|< 51/128 —'I< 51/128 —'I< 51/128

[PWM] =103

PWM 52/128 Q 51/128 52/128

———————
PWM modulation period : 128/fs
Modulation cycle 0 Modulation cycle 1 Modulation cycle 0
PWM cycle : 256/fs
7+1 PWM 3
b7 b0
[ | | [ [ [ [ | | PwMmRegister—(7+1) Mode
AC value
DC value
7+ BR ) PWM H 755
PWM it #5251
IE AL PWM faith 51 5 1O 10 PA4 JLH . A 3EA 51 IVE N PWM i th
MRS VO 511, #F%AE CTRLO ZF A7 B IEFAL, 7E 1O i H 21
AAT AR AR AL PACA RS 0, DUBALR T 75 22 PWM i Hh 5] i B %
HURES o ETHIX VI IR, BLACK BT 2K (1 PWM H 5 A\ PWM 1
WIE, ¥ 17 BN PAA iy HBOE TFAE AR AR R, A PWM 3 REAS
WAETI E. K “0” B5AF| PA4 iauﬂjiﬁﬁ%ﬁ%&[ﬁ’ﬁﬁfﬁ, 2= {8 PWM %
th Dy e 2k 280 i o i A R sl XM X i O A AR AR R AR Y PWM
e IF R HAL. R, WH CTRLO FF /748 1% £ PWM IhEE, {H&ZX PAC
AR SR AL 5N 1 BB LSO N, WS BT AT 4 s b i BE
1% 3 N\ ity 18
PWM 4#2 R e

NHEATEBIRE U] T ﬁnﬁuﬁﬁf il PWM i
mov a, 64h setup PWM value of decimal 100

mov pwmn,a

set ctrl0.5 ; select the 7+1 PWM mode

set ctrl0.3 ; select pin PA4 to have a PWM function
clr pac.4 ; setup pin PA4 as an output

set pa.4 ; enable the PWM output

clr pa.4 ; disable the PWM output pin PA4 forced low
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A/D 3523
ST REWETF RGNS, MBIt RIS S R ENER. AT 24
F B MR A R S (5, 150 7 BT A/D B SRS 2 S i 1
B % A/D BRI AE N SR L, AT D AN SR, BEZ TR, R
5 BRAR R A R /0 342 25 ) 7 SR A A 3

A/D BN

L AL A — A 8 TIE I A/D F RS, AT LB AN RS S (R
A L B RIS S ) I BB X S S R 12 [T
THRIER T A/D 28 N aE ) R S B A7 25

ks
ACSR Register :> 2|
(n=0~5)
ADONB Bit
A/D Enabl
navie JUUL —— ADONB Bit
PAO/ANO oO——10 i
PA1/AN1 0—n«+ o
PA2/AN2 O———1—O
PA3/AN3 o——o& ADC ADRL | | A/D Data
PC1/AN4 O———O Register:
ADRH egisters
PCO/AN5 O———t+O
PA4/AN6 O—1—O A
PA5/AN7 O—0
3 i n
KA
ADCR1
Register| | PCRO~PCRY | i i| ACS0~ACS2 ||[START|EOCB| ’Qgggg ;
Pin Configuration Channel Select Start Bit End of
Bits Bits Conversion Bit

A/D $RER LR

A/D ¥ E ¥ IEEH F85 — ADRL, ADRH
ST BA 12 0 A/D 3B AL, BEHAABIR SR, A EmEN s
# ADRH Fl—ME 545 % 77 8% ADRL. 15 A/D $:Hsg o e)m, S HLaT LUELHE
HUIX M 27 A7 48 DA R ARG e . R i 2 4748 ADRH 52 4RI T 8 fr. Tifi
Pr 257798 ADRL HAEF 7 8 hirh i 4 B, BRI 12 SrEHedl rdqE 4 47
EREAF, DO~DI1 & A/D ks B 45 A7 .

ADRH. ADRL #H7F&%

ADRH ADRL

Bit
76 |5 4,3,2|1]0|7,6|5 |4 3|2,1]|0

Name| D11 |D10| D9 | D8 | D7 |D6 |D5|D4 |D3 D2 | D1 | DO| — | — | — | —
RWI R/ R/ R|R|/R|IR|/R/R/R|R|/R|R| —|—|—|—

POR X X X X X X X X X X X X — | —

“x7 RIRARHN

“_H 5'&%)‘(, iij"j “O”
D11~D0 #& A/D i 5l
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A/D %1535 #5525 - ADCRO, ADCR1, ACSR

Zifi#5 ADCRO, ADCRI1 1 ACSR H k=] A/D FH#ras I ThRe AR l/E. X =4~
8 L [ 5 A7 2% 5 SCELHE I B — AU I8 2 2 N8 A/D B SS, WA 5]
SN, WSS FE AN /i 1, A/D BFERE, SRR AL A/D
AR IR T A6 E AL TN RE -
A7 %% ADCRO L7 ACS2~ACSO0 iz, ‘BEAlE HERI%wS. HTEAH AL
AL A — AN SRR RO el B, [RIIEIX 8 MBI A\ A B A — A1 5 0 )
W Rk R 2s . ADCRO 2717851 ACS2~ACSO 7 (R ThHE IF 72 ok & WAL
T8 HL IR BN EE A/D Fe s
ADCRI1 Z7 /7454 1] PCR7~PCRO 1, HI2K3E 3L PAO~PAS, PCO~PC1 " [P £ 5]
[EIA A/D A 28 RSN, WIRLE 5] BEA IR 1 /O W PCRa 7 BN “17,
T R XTI ] ANn B2 BB A NI, v, 40 PCR7~PCRO 4=#fi5 M
“0” , N PAO~PAS, PCO~PC1 5| JEIES 45 ¥ 78 N IEH 1 1/O, A/D fi N4z FRRE,
A I A/D 5 8 Bt B 2 55 1]

ADCRO F 7725
Bit 7 6 5 4 3 2 1 0
Name | START | EOCB — — — ACS2 | ACS1 | ACSO
R/W R/W R — — — R/W R/W R/W
POR 0 1 — — — 0 0 0
Bit 7 START: J&3h A/D #4#
0—1—0: Bz

0—1: EH A/D H#, FFHi%E EOCB N “1”
AT T4 A/D BEHd RE . 0 A VA, (BRI E S E, B
B A/D il 2. Mk, B EE A/D .
Bit 6 EOCB: A/D # st gk
0: A/D #E#rEETR
1: A/D B
A TR A/D ¥ BRI e M IEEBH TR, AR .
Bit 5~3 KEX, BN “07
Bit 2~0 ACS2, ACS1, ACS0: i&F% A/D @&
000: ANO
001: AN1
010: AN2
011: AN3
100: AN4
101: AN5
110: ANG6
111: AN7

ADCRI1 F 7788

Bit 7 6 5 4 3 2 1 0

Name | PCR7 | PCR6 | PCR5 | PCR4 | PCR3 | PCR2 | PCRI | PCRO

R/W R/W R/W R/W R/W R/W R/W R/W R/W

POR 0 0 0 0 0 0 0 0

Bit 7~0 PCR7~PCRO: A/D i#i&f &
0: HN /1o
1: %A ANn
Ui PCRO~PCR7 #8240, W ADC itk 5% 4 LARFAR T #E .
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ACSR 758
Bit 7 6 5 4 3 2 1 0
Name | TEST |ADONB| — — — | ADCS2 | ADCS1 | ADCS0
R/W R/W R/W — — — R/W R/W R/W
POR 1 0 — — — 0 0 0
Bit 7 TEST: XA kA
Bit 6 ADONB: %l ADC s HETT B / 55

0: ADC i JEIT

1: ADC e H 5 5% 4]

R L BTE AR 2 /T, 138 ADONB=1 LI/

2. ADONB=1 4 5¢[4] ADC B[] H 5

Bit 5~3 FKIEX, BN “07
Bit 2~0 ADCS2~ADCSO0: £ A/D 423 i

000: fsys/2

001: fsys/8

010: fsys/32

011: AREX, AREMH

100: fsys

101: fsys/4

110: fsys/16

111: K5EX, RREMH

A/D #:1E

ADCRO ZF{7-#8 H 1) START £, A T HMENSL A/D Hids. M FHLRE
LA N R R B 5w, R e BRI R, St TFis— D E . 2
START {7 IR 2 Z 5 =, (HANFE R 22K E, ADCRO %1745 4 ¥) EOCB
RE “17 , EAIBIEE e 8e. START 7 T 35 il Py 350 B B e 55 28 11 JT / %
k.

ADCRO ZF 17 #% H 1] EOCB Az H T3 BB A 40 i A2 (1) 58 Bl 70 % 6 JA) I 45 0K
JG, EOCB fi£& s bl A EE A “0” o thsh, e B A Wrisd 5 mesm
AR A/D WG SRR ELL, WA WTERE, s A L PR R S
A/D NEBH IS S5 51 SRR RIA N A A/D NESH BTN E . R A/D A
W2k b, AL BOR HLES ) ADCRO 294785 7 () EOCB i, A2 A /& B s
. DAERN S —F i A/D B4 i B SE 1K 5 s

A/D B 5 (I B YE N R G B fevs 0 AT, T 20 A0 &R B ACSR FF A7 4% TR I
ADCS2, ADCS1 1 ADCSO v {k5E .

8] A/D B3 B R B IR TT /0%, B % A7 4 ACSR H ) ADONB £ I
ADCRI #1728 H ] PCR7~PCRO K SEHLH (WL R 3R ). A& ADONB if &b &
PCRn N AR T A A/D #4525 . B LAIX 1E FL YR BIUE P 8 FH o 7 2 i i
WREIR, AT HALT B2 A/D 56340 381 / Sedasth) K e A4 (R T FE

PCR7~PCRO HALT | ADONB | ADC # /%
=0 X x Off
>() X 0 On
>0 X 1 Off
x: JER
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A/D FEREE T KAz

AR A/D I b5 2 &R GE I8P fsys, ADCS2. ADCSI F1 ADCSO 7 5, {H
AT Bk A/D I BRE AT — S PR . SRVFI A/D B R tan TS EE A
0.5us~10ps, 4 % G i 4o BB i AMHz IS 5t A6 Z0/IN 0o 24 28 495 N o 3ok J3 4 1
4MHz i}, ADCS2, ADCSI Al ADCSO £ ANRER A “1007 o A ZARE ¥ 5E [
A/D A B AN e R A e Va2 AR AN HERR I A/D B
Wfl. FRFATLASE THIMERE, #its L2 * WEEAEA TR, FAE

6 A/D Bt b SR 1 LA AV F

A/D B0 E £ (tan)
ADCS2, ADCS2, ADCS2, ADCS2, ADCS2, ADCS2, ADCS2,
fsys ADCSI, ADCSI1, ADCSI, ADCSI1, ADCSI1, ADCSI, ADCSI1,
ADCS0=000 | ADCS0=001 | ADCS0=010 | ADCS0=100 | ADCS0=101 | ADCS0=110 | ADCS0=011,
(fsys/2) (fsvs/8) (fsys/32) (fsys) (fsvs/4) (fsys/16) 111
IMHz 2us 8us 32us lus 4us 16us* FiE X
2MHz lus 4us 16us 500ns 2us 8us X
4MHz 500ns 2us 8us 250ns* lus 4us FiE X
8MHz | 250ns* lps 4ps 125ns* 500ns 2us RIE X
12MHz 167ns* 667ns 2.67us 83ns* 333ns* lus FiE X
A/D B E BASE 5
A/D BI5GB
A7 9 A/D B 36 A 31 15 55 PA 5 T 5 PC 35 0110 10 31 135 F. i i
ADCR1 2747 1) PCR7~PCRO 7, AT DUCKRHARATT 6 B A @ AN / fn 10 it
WA B XM, SR DhRE AT AR ks, R LU 5] T RE
HEN GRS @ /O BE N, PIER ERAEE, #HE N A/D A,
R EHS AT, EEEE, PA B PC i S 6| 2 F 8 AT BN HE A/D H
NI 2 RN, 24 PCR7~PCRO {7 ff GE A/D Fay NI, AN 225 fE i 1]
A/D ¥ #55%

TR SEE A/D G RS AN D R
o LI 1
i# T ACSR % 172871 ) ADCS2. ADCS1 1 ADCSO 37, &0 7 ) A/D #%
et b
o W2
Bt ADCR1 %17 2% 1 ) PCR7~PCRO 7, % FEMRLL 5] BIER Ky A/D S N 5| A
o WIE3
7EH%E ACSR 21728 ) ADONB i 3K{#fit A/D.
o IR 4
JHIT ADCRO ZF 4725 F1 1) ACS2~ACSO v, 1EFFIZEFE S N HE A/D H5 H 28 1) i 1 .
o LIRS
U S EAE R, R b ) A A A T B R R E, AR IR A/D e Thig
FEETER . W S AE S INTCO B S dr it fir EMI R E AN “17 , LA
JINTC1 A7 ) A/D #e4eds bz ADE R EEMN N “17 .
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o LIR6

PULE AT LB 15 5 ADCRO 25788 START A2 M “0” 2] “17 F[a5] “0”
FRUGAE B fE . 7, S FERIGML RN “07 .

o IR T

A LAEE ) ADCRO 2547 %% H ) EOCB £, 6 & R 50 i FE e 5 56 . 241tk
LN RARES, RN LK. HHem)E, i A/D i 7%
174% ADRL fl ADRH SR/G#6 ¥ 5 Mt . B—Fho5iEse, & d i e HERR R
W, M sERE, RPN A/D HITIRS TR -

VE: ZE FE ) ADCRO 254785 11 EOCB Ar ff1IR 45 i 7 V2 e by 25 e it P 75 b i, 0 ot

DA B 1 25 R T LLAR W
B P B R RS sk R R AN [ Y B S

582(7; 000B xxxB - PCR[7:0] is not equal to "0"
ADONB
»| tonzsT (¢
ADC module off T
ON on A/D sampling time A/D sampling time on
tabcs taDcs
< Y
START
EOCB
ose- B X 108 X 00B X 01B
Eower»on Start of AID Start of AID Start of AID
eset conversion conversion conversion
Reset AID Reset AID Reset AID
converter converter converter
End of AID End of AID
1: Define port configuration conversion conversion
2: Select analog channel
[¢&— tanc *b{ F tapc
D conversion time A/D conversion time

Note: A/D clock must be fsys, fsys/2, fsys/4, fsys/8, fsys/16 or fsys/32
tapcs=4tap

tapc= 16tap

A/D ¥Rt [E
A/D B BB N BT, BRI T RS SR 5E 4 Bl N R AR
SRR P30 R UG A/D B4 id f2 05, 5 R HLIKT PN SRR 1 il 2 T 4R 3 AT B 46t
XA, FEFAT A4S B IhRE. A/D #E30m] 8] 16tap, tap A A/D ]
BhE A

WIEIEE
FEMFERS, T ZRF AR FAZ 0 PCR[7:0]. WX ATRE, WA
O B B A/D B b, BRI AR S B AT VR D IE I VO BIERT . A
TR S A/D e i i i DLIA B BEAR IR DI #E, W) UL B E ADONB 74 1
ST, X U B F ) R SR

A/D 53T EE
ZHR R HLEE 4 12 A28 A/D s, e s R E WIS FFFH. T4
U N KAE ST VDD [ HEAE, K47 1 7R Von/4096 (AR LS A AE -
TEER A/D B 28R U N AE B A 2 R FRAR O R E e T RE .
NT IS EAEE R, A/D B N2 I 0.5 LSB i &. 7 Hrth
BH 0, HEME T MEUE SRS 2/ 0.5 LSB 4be s, L 3UE
M1 KA AE Voo Z AT 1.5 LSB A%
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* »|1.5LSBe
FFFHT —_—
FFEH
FFDH+
A/D Conversion L
Result ”
03H+
02H+
01H+
— > (D
1 2 3 4093 4094 4095 4096 4096
Analog Input Voltage
IHAER) A/D 3L HRTHAE
A/D ¥ RsE

AR PP R UGB E AR A A/D B, B —ANE M2 %01 ADCRO #F
fa% ) EOCB AR A/D Bt 358 e 28 —/NVE B A A b i) 75 3CH)

W .

Sefil : EAZEIE EOCB A USRI IREER

clr
mov
mov
mov

mov
mov
mov

ADE
a,00000001B
ACSR, a
a,00000001B

ADCR1, a
a, 00000000B
ADCRO, a

Start conversion:

clr
set
clr

START
START
START

Polling EOC:

SZ

Jjmp
mov
mov
mov
mov

jmp

EOCB

polling EOC

a,ADRL

adrl buffer,a
a, ADRH

adrh buffer,a

start conversion

’

’

disable ADC interrupt

select fgvs/8 as A/D clock and ADONB=0
setup ADCR1 register to configure Port as A/D
inputs

select ANO to be connected to the A/D converter

reset A/D
start A/D

poll the ADCR register EOCB bit to detect end
of A/D conversion

continue polling

read low byte conversion result value

save result to user defined register

read high byte conversion result value

save result to user defined register

start next A/D conversion

VE R TS ADC BRI YR, T E I E ADONB M 1.
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Sefl : fiEF P ETaY 5 SR MAL HREE R

clr
mov
mov
mov
mov
mov
mov

Start conversion:

clr
set
clr
clr
set
set

ADC_

mov
mov

mov status stack,a

mov
mov
mov
mov

ADE
a,00000001B
ACSR, a
a,00000001B
ADCR1, a

a, 00000000B
ADCRO, a

START
START
START
ADF
ADE
EMI

acc_stack,a
a, STATUS

a,ADRL
adrl buffer,a
a,ADRH
adrh buffer, a

EXIT ISR:

mov a,status_stack

mov
mov
clr
reti

STATUS, a
a, acc_stack
ADF

’

’

’

’

’

’

’

disable ADC interrupt

select fgys/8 as A/D clock and ADONB=0
setup ADCR register to configure Port as A/D inputs

select ANO to be connected to the A/D converter

reset A/D

start A/D

clear ADC interrupt request flag
enable ADC interrupt

enable global interrupt

ADC interrupt service routine

save

save

read
save
read
save

ACC to user defined memory

STATUS to user defined memory

low byte conversion result value
result to user defined register
high byte conversion result value
result to user defined register

restore STATUS from user defined memory
restore ACC from user defined memory
clear ADC interrupt flag

VE W T B ADC BB R, MR ER E ADONB A 1,
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# HT46R004
HOLTEK 5% A/DF OTP £ 571

el

TR B L AN BT R 2R AR S P I s R (e /TR ),
ARG I AR, 105 BUAR R 1 W7 A 55 F2 e o

SR R HLAR B — AN A AR W AN 22 A4S A AR R Wy, RSP BT Y INT 51 S il
T A AR e T 2 I/ T A A A/D B e gl .

FEE TR
A SRSV PO SR BRAE 50 B INTCO 25 A7 B o SE3ed 45 I o I S e
S R PTG HT PIRG4S P SR A B,
T SRR T X T ST

IgE fERE{L ERIRENL
puReali EMI —
INT 5| INTE INTF
SEN /T TOE TOF
A/D ¥ gs ADE ADF
INTCO F 7725
Bit 7 6 5 4 3 2 1 0
Name — ADF TOF INTF | ADE TOE INTE EMI
RW | — | RRW | RR'W | R'W | R'W | R'W | R/'W | RW
POR — 0 0 0 0 0 0 0
Bit 7 KEN, TEAH “0”7
Bit 6 ADF: A/D #E#e2% i R bs &
0: T2
1: AR
Bit 5 TOF: R/ TH50Es 0 F i R & 47
0: &
1: B
Bit 4 INTF: A Wi R AR & A7
0:
1: {52
Bit 3 ADE: A/D B g% Rt fiifie
0: BRfE
1: ffifE
Bit 2 TOE: ER / 1HE2s 0 Fhibrflige
0: BRrAE
1: ffifE
Bit 1 INTE: 4N Wi {5 &
0: BREE
1: ffif
Bit 0 EMI: i fdige
0: FRAE
1: fafg
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HT46R004

Z5FA/DE OTP £ 5] HOLTEK i 5

T IRAE

SERS / THAGER G . A/D e 4 58 RS S FR Ik S| B _EAT — AN B A TR S S AR
S AR, URAR R e, RGUREEPAT IR A 1T AR
NHERE,  FREAH R o 7 1A BB AR 28 PC th, SRJE AR ST 2646 4.
o T B AR OB AR, CABREL BRSO R T A S5 AR . T T AR S R
ZILL RETI 454 1R [, ARG Je il I AHERR RO HhEIR [A] PC,  PLARSEAAT Il A
I HIRE T o

BT REA AR ARRL (3R SRR AL, BAE e Y a0~ B s

Automatically cleared by ISR Automatically disabled by ISR
manually set or cleared by software can be enabled manually
! ! Priority
External Interrupt INTE w EMI v High
™ Request Flag INTF 4 ™
—>
Timer/Event Counter 0 TOE _w EMI v Interrupt
Interrupt Request Flag TOF L, Polling
A/D Conversion ADE _~» EMI >
- Interrupt Request Flag ADF i Low
i R EE

— HAR W R RN, AT e B R R (&R 4t B ShiE B EMIAL ),
ZANTT AT AR IE R Wi B . A SR E B T W RO AR AE BRI, A i
RAREN 2B AT LIT R Wik, BIAE A o ik 55 7 72 e o ELAL
EMI,  BUI n 5RAG 5 — AN v 7 A 0 e w2t e . G SREMEAR 0, BRI
BT fe, T WTIE SR AN R, ELR SP b gk i AR v kR 45 AR
F SEBIMET NG, U SFE A 05 2 3RE G 9 i IR o

AWK A A, TEARA 2 E3 MRS, FEFP A BEBE L B N
Wi B bk o TSR HLE RO S e BRI, 75 2N 3 MRS R, A
RE B 54 BIAH NI o i [ B b
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# HT46R004
HOLTEK 5% A/DF OTP £ 571

Interrupt Request or

Main Interrupt Flag Set by Instruction
Program
N
Enable bit set?
A
Main Automatically Disable Interrupt
Program Clear EMI & Request Flag

;

Wait for 2~3 Instruction Cycles

A
ISR Entry

4

RETI
(it will set EMI automatically)

F R TE E
FPETLTE R
2 WA AR PN TESE Y T2 kit B TR Z 1A1E S 40 SRR S ) e i SR S VF

O RE AR JE — A T2 BKPPIRI R . T 245 HAE R 52 B3 SR A5 00 T I 6 B
o Wi SR AT DA I FOE € EMI RN PABF ik -

Ly RER B
A1 BB 1 04H
FERT / THECES 0 i A 2 08H
A/D 3 5 i A 3 0CH

G R PSS R W I R AT RE, 0 SR R A A A i, U A S A ARGz A e Ak
PR, PP HE N . A R A a2 M B A A A i, m) LR LR TR R AR
1.
SMNER A

AN R AR, B E A EMI. AN W BEAr INTE 35 25 4k B A7 .
AR BTIE I AR INT 5180 1 s P ok ik, B A A Wi SR b AL
INTF. i INTESO F1 INTESI 7 (CTRLO %5 1725 55 6 f7 A% 7 £7 ) A DL %
B ANk A 7 O N BRI R . BT ke B XGA s kAT AR E

KA W T RE
INTES1 | INTES0 prabity: Ll il
0 0 A1 H T ¢
0 1 TRl R
1 0 TRVl
1 1 XU ik R
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HT46R004 #
25F A/DF OTP BA ] HOLTEK

SRR PAO SEFH SR, i INTCO HAH S 400 rh B 88 RE A7 b B A7 9 BLE
CTRLO A7 Hthist B 1 Wi it il & 288, PAO R HBEHAE 9 bl o Wi A
FUHEHR], [ PAC.0 7545 PAO BEUMMA I o eI g 6E . HEM AR EL AN ¥y
PAAERS, R AL T AR 04H AL TR . HiE N SN TR S RE R, AN
T SR AREAL INTF, EMI AL B S8 F DSl e b . 7ER, RIE/E
ARSI B, PAO HRIR AT AL B A AT L FiFH DI RE -

ERT / THEES T
BRI TS T, e W AL EMI AR N R R B/ RS R b R
f7 TOE 75 B EAL. e / i 8eas AR R HY, A0 1 A B i SR bR &AL TOF
BB IR BN /TR TR . AR T RE, MEECRTE, AR AEER /TR
BT, R N E I B R AR R . 24 E I /s o e S e, bk
R bR ELL TOF g A7 H EMI #7375 % LR AE H e b o

A/D 553z Rl
FAg A/D B kA, SR RIS EMI AT A/D Fr i E BE 7 ADE 2 405G %
AL, 2 A/D B H, A/D Rl RirE ADF #EA, kA A/D k.
Y ffiae, HERRRIEFI A/D FH S, R AR A/D W AR . e
A/D B4t Wi k55 1 F2 I, TS SR AR &AL ADF 24 5 A7 H EMI {7 2 47
FLABR A W o

ch T AR T HE

R LA TR RAR 2RI, AR W R A B S A ILA T RE . 24 TR I SRR S
Hi €07 A2Jy “17 I, FUFHLEI R g, 5 e A RS TR, DI,
B B HLAL RIS, R GEdRG s fs 1L AT, 5 W dh o v W R _E 1 o
AWAE S A B/ TR I A AR, O N R W SRR S B AL,
FrHLtal L i . (EASVE R, N S Oy el 2 P 7 A A EEBR BEAH B
T R T BE, G R B HLE A RIRAS S AT L rR R SRR S AL B,
M Th e 55 e BE A2 ARIR S TSk

wIEEEEM
W B R Wi RE AL, T CABERR WiE R . AT, — BAERAREAMBEN, &
WEARATAE TR BT 25 A7 % r, L SRR S AR A 40k i 2 B 81 48 2 T B
B P AELE PR TR “Call TARF” 84, hn@ s RAEAT]
TR A% o B 75 ST BB AT A SR e N . B R R — R HERR H A i
Wr, —H “Call FREF” fEHWrFREF P HUATH, BBERER 6.
Fr A 1 B0 LA A T AR IR Q1 B AL BE O Th e . (2 A RE i s
JEANMERH, — B AR RS A S ARS8 P N A R A%, N
SRR AR IS P A, DR T B SR I S B AR AT A K
#7 Mo W7 R 7 R 8] AT 44T RET 8% RETI 46 4. B 17 AR [0 & F 52 541,
RETI {8 21068 H 3% & EMI oA, RevFidt—2 ki, RET 584 R AEIR A2
TP, &K EMI AL, Ffeidt—2 dlk.
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HOLTEK i ;

HT46R004

5% A/DF OTP £ 571

Iz FH L B%

0.1pF ==

,,,,,, . PAO/INT/ANO
Reset  PAVANT
Circuit  h2/AN2

‘ PA3/AN3

__ | PA4PWM/ANG

RES/PB2 ! PAS/AN7

‘ PCO/ANS
! PC1/AN4
PB3/PFD/TMR

VSS PB0~PB1,PB4~PB7
PAG,PA7
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HT46R004 #
25F A/DF OTP BA ] HOLTEK

AT HUR DI VE IR DA T ERITE 5, RSN —HiEPRE,
KAE T H R WL E AT HE € 1 LAE . 7E Holtek H ALy, f24L 7 F5 HRIE
M-S, ILEE N, B RHE A S s EA TR N .
N T BN Gy BRSSO AR 20, BN RILIIRE A e

I5<S AR

K I ERAE I A FHE AR RT3 A BE RN R Z AR
AR, —ANEA WA Y T IUAS RGPt an SR AE 8MHz [ R 46
IR 28 T, KA RIS AE 0.5pus HHHAT S8R, T 40 S Bl FH 484 K
TE 1us HIAT TERL. AR TR E W N84 F W #8288 102 JMP. CALL.
RET. RETI M&RIES, (Han 39 28 P i AR 3 748 PCL g £
W — A E A CALAT . BIFE4 2478 PCL 1 AN 2533011 5 350 Wk % 2 5 it ik
N, FELZ-ANEEHAT, #lin “CLR PCL” B “MOV PCL, A” #§4. %f
TR A DT B, R R R SE Ra RIBVE SRS 26 2 — A W,
WA W T — AR AT

BIRAVIEIX
R HURE 7 B0 A% 36 2 A T O B (8 E 2 —, ] = MOV K184,
B AET] LN FAF 288 2 BNy (2R ), 1 HLAeWS B2 5 5 Wi 2|
BINge . B A 3% B wE B R 22— A M N i 1 RRUSOBOHE B 58 H s 2 A
A

HEREZE
AR I SR A3 R 4 R MU R B b 75 L& I RE 77, 7E Holtek 5. A #L
WEHIE S5, A B SEEUIN S AIa 5. ik g B 255 slfikim
gE T 0 B, Y R IE A A AL B A R AL ) 8. INC. INCA. DEC Al
DECA 54 #2487 X% —AN 5 g bk A8 i — sk — I Th g

ZEMBANEE
bR 3% 535 B 10 AND. OR. XOR il CPL 4> #(£ & 78 Holtek & 5 AL #B 11
AR, REZHEWIEIEENIES, BEMEXnIuad 2mds. E
HEEAIEE T, mREEERRNE, WEREMEY BN, HNEEHE
ZEHERIEE A TES, #1 RR. RL. RRC Ml RLC $24t T M A a4 5 —
P T 1. ANERALTE A vl AN [E N A 7R B, FEAL 482 H T d 470
FIFERE N A, BodE ol NN 85 A7 28 55 R B AT AR AL, T AL U e B A 06, F8
I8 B o] B P AE ek 5 By s S 4L i o
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# HT46R004
HOLTEK 5% A/DF OTP £ 571

73 STRHE AL iR

FEF7 3 SRR IUE ] TMP 8 4 B 28 1 e bbb ol ] CALL #5841 F 1 RE /5 (1)
B, WHEZARET A TRFEHIT B E, PGB FiR R JFER f .
AR B AL TR BLAIR 81454 RET RSB, &2 7 Bk 1n] CALL
R A, 7 IMP 482, FEFP I R A2BE ] —MEE ik o, FFA
i W1 CALL 452 BBk [ml . —NIEHA 7 SCIR @ R AR AR, BhAe kA2
Kl A7t 2% SR B AR LA DR 2 . B EL 264, TR IS GRS AT T — %464
s Bk BT ORMTE S . X STIR SRR AE A I, BhA AR E ]
RERANERIT KRB, B N AR AL R

FEALEE A7 2 AN ALK IE 54 4 /2 Holtek B HLEUAFIEZ — o IXHFIEXS T
b b s 2 PR B BT HAT , H AN S 7 s 14 51 BRI AT BLE A “SET [m].d”
B “CLR [m].i” $54RBUEH YR AL BURAL . WERBAT IR, R it
USRSt ) 8 Az s, AL PRIXSCHRE, SRS - IR AR E . XA
B - B0 - 5 R R I 4 18 5545 2 T B

EREZH
el O A7 8 5 2 A 3 s i, AR = AR K& [ 2 A B I, e AR il R
WG A A A HIANME . Oy 7 GE R L Holtek 57 AL AC VR AR RSP A7 fik
v PR DN RARAE Bl ] BARAA A 0 DXk, U B 4] 5 (3 4 BT A) X
HHmtir 8.

Febe

=

Br T _EiRThRETE SN, HESRLSEUIEH T A “HALT” $5-9 MERE P L)
i LI SRR R IA BT R U5 BE LR ARG T e N 22 5 & . IXEE4R L I
RN EPS R

[N

.

=

G

7

/|
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HT46R004 #
ZFAMD I OTP £ 5] HOLTEK
IS EME
TRAV TR RIS, AP LURZRIENEARNTE S S %
152451
x: OLRPE
m: HHEA G Ak
A: RINEE
i: 2 0~7 i1
addr: &7 7k
BN 388 h A T
BEREHE
ADD  Am] |ACC SHUBRAERATM, SRIBAN ACC 1 Z,C,AC, OV
ADDM  A,[m] |ACC SEHETF 2SN, 45 RN BHE 17 i 2% 1% | Z,C,AC, 0V
ADD A, x |ACC S5 BIEH N, 453N ACC 1 Z,C,AC, OV
ADC  A,[m]|ACC S5#dafrifgas. dthiirEMI, 4557 ACC 1 Z,C,AC, OV
ADCM  A,[m] |ACC SEIEfEM#HS . ARSI, 45 RS0 1'% | Z,C,AC, 0V
SUB A, x |ACC S5 T HIEAE, 45T ACC 1 Z,C,AC, OV
SUB  A,[m] | ACC SEEAZMERARML, 45N ACC 1 Z,C,AC, OV
SUBM A,[m] | ACC SHEIRAZMERAHIL, 45 RN EIRAL it o 1" | Z,C,AC, 0V
SBC  A,[m]|ACC 5%Efrfitgs. MAAREML, 45 FAN ACC 1 Z,C,AC, OV
SBCM  A,[m] |ACC S5E4EAZER HELIAR EAH, 45 TN B A7 35 1% | Z,C,AC,0V
DAA (] %ﬂu%@ﬁqﬂﬁﬁz}\ ACC ME A e f %, TR 45 BN S L C
WAt
BEITHE
AND A m] |ACC 5Hififrfigdstit “«5” B85, S5HEMA ACC 1 z
OR A,[m] |ACC 5 itasti “al” B85, SR ACC 1 z
XOR  A[m] |ACC 5EHEAF e “ R B85, SR ACC 1 z
ANDM A,[m] |ACC S5HUR M “5” B8, SRMANEIR i 1 z
ORM  A,[m] |ACC 5HUEAFflas i “Bk” 185, 45HEMANEURA kR 1 Z
XORM A,[m] |ACC S5H IR MG «“ Fol” B85, ZFRBMABIRAAiES 1# z
AND A, x |ACC 5By “ 57 i85, 55N ACC 1 z
OR A, x |ACC 5 7l Efily “80” B85, 453N ACC 1 z
XOR A, x |ACC 5 7RI “ul” 128, 25N ACC 1 z
CPL [m] | XA RS B, S5 RN BB A7 it 4 1 Z
CPLA [m] | X B A7 g s, 25 N ACC 1 z
BRI
INCA [m] | EARAA %, 455N ACC 1 7
INC [m] | EEEEARAA %, 45 RN B AR A7 i 2% 1 z
DECA [m] | B, 45 RN ACC 1 z
DEC [m] | EEIREIEAE e, 25 RN B R AT % 1 z
AL
RRA [m] | Rl fas e —N00, 45N ACC 1 X
RR [m] | B s oA R —10n, 45 RIS A0S 1 I
RRCA [m] |77 3O SR A ws A 2 — A, S5 3R\ ACC 1 C
RRC [m] | AR R AR — 10, 45 RN B A7 1 %% 1 C
RLA [m] | $dEfA e £ —N0r, 459N ACC 1 I
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# HT46R004
HOLTEK Z% A/DZ OTP EH 1]
A

iprki: AR ,ggjq SRR L
RL [m] | B Ao A2 fe—10r, &5 RIBMANEWE A ite% 1 I
RLCA [m] | A EAR A A Ao B —1r, S5 SRTN ACC 1 C
RLC [m] | 77 ALK EAR A as 2L R — 1, &5 TN A7 1 2% 1 C
HIRMEE
MOV  A[m] | ¥E k#1558 ACC 1 xT
MOV  [m],A | ¥ ACC &% EH i 171k o 1% "
MOV A, x | KL RIEEZ ACC 1 o
¥
CLR [m].i | 7EBREHE A7k 25 AL 1 X
SET [m].i | B A7 2O A7 il 25 (A | %
¥
JMP addr | TC5&AFBbEE 2 N
SZ [m] | W REAEA 2N E, WBkL F—%484 1 o
SZA [m] | G a5 2 ACC, WRNFENE, WL T %354 1 n
SZ [m].i | 2R B 205 1 oA, Wk T —4384 1 I
SNZ [mli | WERBIEAAE S EE AR, B —%484 1 I
SIZ [m] | EBIEEAR At , R FNE, WL N %464 1 I
SDZ [m] | IR EEAE s, SRR AE, Wk F—%454 1 7
SIZA BRI S, AN ACC, InSgERONE, B R o

(]|~ s se 4 ! x

SDZA (] %gfg?ﬁﬁﬁ%%% FEE RN ACC, MBLERANE, MBS~ L %
CALL  addr | FREFIRH 2 "
RET MR IR 7] 2 yn
RET A, x | NP IR, IR RIEURN ACC 2 PN
RETI MR TR [F] 2 N
TR
TABRD  [m] | BEBURRE B4 HT T ROM A%, JFEEHUEFME M TBLH | 2% G
TABRDL [m] |ZHUR )5 T ROM W2, FFik EHEREME A4 TBLH 2 "
HE#kS
NOP TS 1 "
CLR [m] |75 B A7 it v 1 ¥
SET [m] | 215 B A7k o 1 o
CLR  WDT &R FE [ 140 5E i 5% 1 TO, PDF
SWAP [m] | ZSIREAEAT i 1 ST, 45 RN A7 i 2 1 "
SWAPA  [m] | 22 e B A7 g 1 R (2717, 45 SN ACC 1 G
HALT HEN AR 1 TO, PDF
W 1ABMEIR AT S, R LG SR A s BB A TR 2 AN, I s kAR, R 55— AN .

2 ATATHE A BEAE PCL 1A 296 5 2 2 R kT .
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HT46R004 #
£ A/D Z OTP EH¥] HOLTEK
REENX
ADC A, [m] Add Data Memory to ACC with Carry
&4 Ui PR E R A4 BN N DL AR EAH I,
S5 RAFE s -
hReRR ACC «— ACC + [m] +C
SR S AL OV. Z. AC. C
ADCM A, [m] Add ACC to Data Memory with Carry
Rl KR E R BIE A g BN NS AEA AR B AAH N,
S5 RAF T BN € EUR AT 45
PN [m] «<ACC + [m] + C
AL AN IA OV. Z. AC. C
ADD A, [m] Add Data Memory to ACC
541 8 8 BB A7 2 A0 Z N8 A AR
SERAFTEN R INE
DR ACC « ACC + [m]
SRR ST OV. Z. AC. C
ADD A, x Add immediate data to ACC
i 4t BH g ZomEs AL RIECE N, 25 RAF IR B ds
eI ACC « ACC +x
SRR AL OV. Z. AC. C
ADDM A, [m] Add ACC to Data Memory
541 8 8 BB A7 2 A 2N A8 A AR
45 AT B8 7€ W BUE A7 1 45
P E e N [m] «<ACC + [m]
SRR E AL OV. Z. AC. C
AND A, [m] Logical AND Data Memory to ACC
i 41 BH RN Es I BEEFR E HUR A SR N AR S,
45 RAFE s -
haeRmn ACC « ACC “AND” [m]
ALY NG DA Z
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HOLTEK i ;

HT46R004
5% A/DF OTP £ 571

AND A, x
a4 Ui
DhRERIR
SR AL

ANDM A, [m]
4

ThReRoR
MR A

CALL addr
84 Ui

The R

SRR AL

CLR [m]
841U
DIRe RN
s bR &AL
CLR [m].i
84 Ui
BV AN

SR A

CLR WDT
4B

RN

MR A

Logical AND immediate data to ACC

B RN b R BIE AL R S, 85 RAFTRE R NS
ACC «— ACC “AND” x

V4

Logical AND ACC to Data Memory

Ko AR € BUEAF A A5 AR B g b B o
LERAF TR RV AT 45 o

[m] < ACC “AND” [m]

Z

Subroutine call

oA F FE e k) TR, N R PR R S 1
PAF T —ADEPATIHE A Hubk R NHERR, HE RN TR E
HhE I BT DR SE AT RE R, T AR & W E AU i
S BTN —A 2 IR 2.

Stack <— Program Counter + 1

Program Counter «<— addr

¥

Clear Data Memory

B fa 2 B A KN B 2
[m] < 00H

P

Clear bit of Data Memory
e E B AR A S L LN BIS
[m].i<0

¥

Clear Watchdog Timer

WDT it %088, € {5hrELL PDF AE 1403 AR &L TO
HE.

WDT cleared

TO & PDF <0

TO. PDF

Rev. 1.60
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HT46R004 #
£ A/D Z OTP EH¥] HOLTEK
CPL [m] Complement Data Memory
a4 Ui W ta e B A A R — AL ORI
MU T LA 08074 1,
hRERR [m] « [m]
AL A A V4
CPLA [m] Complement Data Memory with result in ACC
a4 U e R P R A BOE R , TR0
B0 AR 1, T4 R A In] 20 2% LA A 4 i A
AR
DI Row ACC«+[m]
SRR S AL V4
DAA [m] Decimal-Adjust ACC for addition with result in Data Memory
iR i W SR INES 1 A A4 BCD (I e ) 15
IERARMU AL R T “9” B AC=1, 4 BCD if#EmiHk
ITXFIEEI “67 , R RFEAA: SR DAL R R
F “9” 8L C=1, #H4 BCD P HATH N “67
BCD # 525t b RAMRYE RN bR EA4404T 00H, 06H,
60H = 66H IS, 45 RAFM BB i itds. Rt
RrbrEAL C Z5m, HIRIER IR BCD FIFZ 5 KT
100, JF AT LLBEAT XURS B -+t ) B i iz 5
RN [m] < ACC + 00H 5%
[m] « ACC + 06H 1§
[m] < ACC + 60H B,
[m] <+ ACC + 66H
SRR S AL C
DEC [m] Decrement Data Memory
a4 U W4 7 R A7 A% N B 1
e [m] < [m] -1
SRR E AL V4
DECA [m] Decrement Data Memory with result in ACC
=Rl o dia & Bl - N 2R 1, 845 RAF R R s
T ORFFTE € B AP R A B A
Ui Row ACC « [m] -1
SRR S AL V4
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HOLTEK i ;

HT46R004
5% A/DF OTP £ 571

HALT Enter power down mode

541U bR 2 Z B HAT IR R RS2, RAM FIEF 42281 A
BORFFEARA, WDT tHEE A s s “0” , FiEhs
&7 PDF # B A7 1, WDT #i AR &AL TO #35 0.

hReoR TO <0
PDF <1

AL AR DA TO. PDF

INC [m] Increment Data Memory

52U Fte & B AR AN 1.

DI Row [m] < [m] + 1

SRR S AL V4

INCA [m] Increment Data Memory with result in ACC

54 Ui W] K & B AR NN 1, 25 FAFUR] R as IR FF
i 7 B A7l 2 A AL

P N ACC « [m] + 1

SR E AL V4

JMP addr Jump unconditionally

52U TP THEER (10 A 250 S5 A1 b E A 48 S 1R kA
TR HUBT I 4R S04 . 47 A bk B s
WAHEN— DR T, AR08 2 DA HE 4 .

ThReR o~ Program Counter «<— addr

ALY A A y

MOV A, [m] Move Data Memory to ACC

&4 Ui W T 7 B A7t 2 10 N 2 S 3 2N 2%

UifeRmN ACC« [m]

SR E AL T

MOV A, x Move immediate data to ACC

541U ¥ 8 FLSZ NN BN o

DRe R ACC «x

SR S AL y

MOV [m], A Move ACC to Data Memory

a4 U W Z 0 0 A 2 2 B8 58 IR AR 2R

DIgeRR [m] < ACC

SRR E AL .
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HT46R004 #
25F A/DF OTP BA ] HOLTEK

NOP No operation

a4 Ui THAE, BT RIFHAT T — %2

DhRERIR otk

SR AL y

OR A, [m] Logical OR Data Memory to ACC

R W RN b B BE AR TE R AT A A A A 2 L,
S5 RAFTE 25 -

BV ACC <+ ACC “OR” [m]

ALY A A V4

ORA, x Logical OR immediate data to ACC

R4 Ui W R0 b i BE AL RIBOE B, S5 RAF IR RN

RN ACC < ACC “OR” x

ALY AN IA zZ

ORM A, [m] Logical OR ACC to Data Memory

EER W AFAESE T BUE A7 2 Hh O EE A0 BN %12 4 5L,
S5 IR B ATk as

iR [m] < ACC “OR” [m]

ALY A V4

RET Return from subroutine

EizRe KR AR A TP IR TR E R
FE 7 B [m] iy ok 4k 22 P AT -

DiaeR R Program Counter«<Stack

SRR S AL y

RETA, x Return from subroutine and load immediate data to ACC

a4 U FHERR A A TP R PP T B E R HL R N as SN T 7€ 1)
SEENE, R R HE ] B b 2k ST

IRe RN Program Counter «— Stack
ACC—x

SRR S AL p
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HOLTEK i ;

HT46R004
5% A/DF OTP £ 571

RETI Return from interrupt
a4 UL W HERR AR A T R P TR E AT HL b kT D Rl i
EMI 7 B Rl RE . EMI R Pk RE i iz, sk
FEPAT RETI 54 Z BIIEA IR, 03X A e by
FEIR [8] 15 BRI S o
hReR~ Program Counter «—Stack
EMI « 1
SR E AL y
RL [m] Rotate Data Memory left
R Kfe EHURAF AR NS AR 1 62, BHEE 7 AR5 0 AL,
Dhae s [m].(i+1) < [m].i (i=0~6)
[m].0 <= [m].7
SRR E AL y
RLA [m] Rotate Data Memory left with result in ACC
&4 Ui KR B A N A LR 1 AL, HEE 7 A8 2158 0 £,
SORIERIFNAS, TR E BUR A AR A B R P AR
haeomn ACC.(i+1) < [m].i (i=0~6)
ACC.0 «[m].7
SRR E AL .
RLC [m] Rotate Data Memory Left through Carry
EiER i K di 0 A7 o (1 N BRI AR S A28 1AL,
55 7 AL HURHERL AR 3 HIRA A bR SR 25 0 £z
DI Rw [m].(i+1) < [m].i (i=0~6)
[m].0 < C
C < [m].7
SRR E AL C
RLC A [m] Rotate Data Memory left through Carry with result in ACC
EERITIG Wt E HER A AR N BRI B AR E AR 1 AL, BB 74
BACHERL AR & BRAS I HEALAR ERE 25 0 £, R4 Rk
o] R gs, (EE R 2 B A A7 e N B IRIF AR
DIRedoR ACC.(i+1) < [m].i (i=0~6)
ACC.0 —C
C «—[m].7
SRR S AL C
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RR [m] Rotate Data Memory right

a4 Ui K fi e B A A N BIE A TS 1AL HLEE 0 A 3
57 AL

DI Rw [m].i < [m].(i+1) (i=0~6)
[m].7 <= [m].0

SR S AL pi

RRA [m] Rotate Data Memory right with result in ACC

a4 U e e MR A N B AL 1AL, 26 0 fLFe 2
974, BALGRFNE RINGE, MRS B AR N
BRFFAAL .

hReRR ACC.i < [m].(i+1) (i=0~6)
ACC.7 < [m].0

SRR E AL P

RRC [m] Rotate Data Memory right through Carry

&4 Ui e da E BB AT AR I N BRI B AR EA 1AL,
50 AL FR 3 HIRA R bR SRS 25 7 4L

haeomn [m].i < [m].(i+1) (i=0~6)
[m].7<C
C <« [m].0

SRR S AL C

RRCA [m] Rotate Data Memory right through Carry with result in ACC

54 Ui W fa B HUR AT AR N BRI B AR E AT 1 AL, S804
BHERL AR & BLRAS U HERLAR SRS 25 7 o, P45 Rk
o] R ngs, (EER 2 B 2 A7 e N B IRIF A

DIRedRoR ACC.i < [m].(i+1) (i=0~6)
ACC.7«C
C «[m].0

SRR S AL C

SBC A, [m] Subtract Data Memory from ACC with Carry

a4 U W RN 2 45 8 B A7k 4 1O A A DL S R AR B I
SRR RNt . WRE RN, CHRELLIERR A 0,
RZEERNIES 0, CrHEMBEEN 1.

DiReoN ACC +—ACC-[m]-C

SRR S AL OV. Z. AC. C
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SBCM A, [m]

4 )

ThRe RN
MR A

SDZ [m]
RSIL]

RN
FAEA A

SDZA [m]
841 B

ThReFoR
SRR AL

SET [m]
84 Ui
BV AN
FAIE A

SET [m].i
RSL
DIfeRmN
ALY VA

Subtract Data Memory from ACC with Carry and result in Data
Memory

W RN 2 45 E B A N A DL R AR B S
S5 RAFTH R B A4k & o RGN, CARENLIGERR 90,
RZEERNIESK 0, CHREMBEEN 1.

[m] <~ ACC —[m] - C

OV. Z. AC. C

Skip if Decrement Data Memory is 0

W di € BB AF AR N A 1, HIBTR 9 0, #5709 0 I
B T 248, BITHS N MESI S ERIEA
TIRAL M, PrUbIES N 2 MRS . WRERA
N0, WFEFPARSAAT T — 2162

[m] < [m]—1, #I5H [m]=0 Bkid F —%484PAT

e

Skip if decrement Data Memory is zero with result in ACC

e EBERAF AR N A 1, HIBR SN 0, 4Ry 0 Mk
489, SRR ARE R ING:, B e B A
WHNBEAZ. HTERE T MRS S ERBA—PTIR
AW, FreAttdE o8 2 MABIRE S . IR RAN 0,
TP QRBAAT T — k45 %o

ACC « [m] -1, WIH ACC=0 Bkid F —4454H4T

p

Set Data Memory

e fa e Bl Al as B — L E N 1.
[m] < FFH

e

Set bit of Data Memory

K da e Bl AR 58 1 AL EALN 1.
[m]i«1

x
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SIZ [m] Skip if increment Data Memory is 0

54 Ui W MR N AN 1, MRS 0, Aol
e N —2k4R 2. B THUS T MR S EREA
AW, FrUAIR 208 2 MRS . I REE AN
N0, WIFRFFARSAT B — %164

heFmn [m] —[m]+ 1, @i [m]=0 Bid F 448447

SR E AL 7

SIZA [m] Skip if increment Data Memory is zero with result in ACC

e W ie @ BRI AN 1, HWEE N0, mH ol
BN — 2R, WA R R ngs, (HRIRE 8
AN BAE, BTN MRS S ERIEA
—ANEIRA S, FTRA R 2 MRS . anRAs
RAT 0, MIFEFPIRLEPAT T — %482

ThRe#RoR ACC —[m] + 1, W ACC=0 Bkid T —%F8 24T

SRR E AL y

SNZ [m].i Skip if bit i of Data Memory is not 0

a4 Ui FIWrE € BARAEE AR IEE 1 A, EHAN O, IR PBE T —
FARLPUT . BTG T — MR S EREA — D
AJEW, FrPARR S 2 AN EIIEIE 4. WOREE R 0,
IR P 4K ZE AT T — 2K 454 .

RERIR 2R [m).i0, BEI T — KR AT

SRR E AL P

SUB A, [m] Subtract Data Memory from ACC

&4 Ui W RN I N A8 2 i E IR A7 2 a0 AT
B INES . RER N, CHREMERAN 0, R 4R
NIEEL 0, CHREALREN 1.

DR ACC « ACC — [m]

MR A OV. Z. AC. C

SUBM A, [m] Subtract Data Memory from ACC with result in Data Memory

&4 Ui K BN IR N B8 25 45 2 Bl A7 At s O B, &5 RAF I
i€ Bt As . WEORESRNH, CHRELLTFHRRN 0,
RZEERNIESK 0, CHREMBEEN 1.

DIReRN [m] « ACC — [m]

MR A OV. Z. AC. C
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SUB A, x
541U

ThRe#RoR
A AR A

SWAP [m]
84Ul
IReRm~
ALY R VA

SWAPA [m]
4 )

MR A

SZ [m]
R

RN
A AR A

SZA [m]
4 UL

The RN
MR A

Subtract immediate Data from ACC

BRI R E LR, SRR R nds . R
RN, CHRERIERN 0, RZERNIES 0, CHrdElL
WHEN 1,

ACC «—ACC-x

OV. Z. AC. C

Swap nibbles of Data Memory

Vf8 & BAR AR 28 BMIK 4 AL AN 4 AL EARSS e
[m].3~[m].0 <> [m].7~[m].4

7

Swap nibbles of Data Memory with result in ACC

V495 KR B I01E 4 67575 4 (I ATAS B, TR SR
A2 BB A58 FLEG S 5 25 17 B SR IR A28,
ACC.3~ACC.0 < [m].7~[m].4

ACC.7~ACC.4 < [m].3~[m].0

T

Skip if Data Memory is 0

TRE BRI N B 2B, 5 XA S AN IR E
BAEAAEAR N PR E BRI AR SN 0, &
N0, WFEFBEL T —%iELHaT. BTSN 1M EL
I 2 EORIEA 1R, Frelts& 0y 2 DR
B2 WRERAN 0, WREFESHAT T —FKIEL.
W [m]=0, Bk F—&KFELSHAT

7

Skip if Data Memory is 0 with data movement to ACC

R fa 2 Bl A7 it a5 WA 2 Fonas, I AIBrE & Bl £7
iGN AT RN 0, A2 0 Wk F—%484. BT
3T MBI S EORIEA TR AW, Frolits 4
N2 ADAMIBITES . WRERAT 0, WFEFFIREEIAT T
—FFES.

ACC «[m], % [m]=0, Bkid T —4IE4HAT

P
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SZ [m].i Skip if bit i of Data Memory is 0

54 Ui e & BAEAF AR I EE 1 AR N 0, AN 0, Wk R
—KARY . HTHAS T MRS S ERMA D TIRS
J, PrRAEdR 08 2 MRS . WRERA N 0,
MR EBAHAT T — k47 %

ThREFRR WA [m].i=0, Bhid F—%iELSHIT

SR E AL 7

TABRD [m] Read table (specific page or current page) to TBLH and Data Memory

a4t ¥ LM% T (TBHP #1 TBLP, # % TBHP W{Y TBLP) firts
HIRE FPARRS AR 719 4% 22 1 8 Bl A2 s LR =y v kg =2
TBLH.

hREF IR [m] — P2 (RF1T)
TBLH «— F2F A (=775 )

AL AV A y

TABRDL [m] Read table (last page) to TBLH and Data Memory

a4 U KR RSN TBLP Fria R AR (BR)a—1T)
¥ 2 4 € B A7t A B =7 19 2 TBLH.

eI [m] — FEFFAURD (fRF1T)
TBLH « F2F A0S (=775 )

SRR S AL T

XOR A, [m] Logical XOR Data Memory to ACC

&4 U W RN BOBE AR TE B A 4 A A AR R
S5 RAFTIE R s -

DR ACC « ACC “XOR” [m]

SRR E AL V4

XORM A, [m] Logical XOR ACC to Data Memory

R 1 BN FIHE AR E BB A7 i 2% N B AR R
SRR HAE AT S

Thaeon [m] < ACC “XOR” [m]

SR S AL V4

XORA, x Logical XOR immediate data to ACC

a4 Ui s Rngs ) 8dE 5L ECE R L, GERAFIE RN .

ThRe RN ACC « ACC “XOR” x

SR E AL V4
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HERER

HEE, XERMNEREEMENSE . i TRMEELHE EE, REH
%1 Holtek Rk DASR BT iRCAS IO B (5

BHEARAE BRI RN AL PR, sl vl 8% A Holtek It A 545 /2 0TI »

o BEAELE (RAFIMERST. B3GR

o HRMEME S

o SLFHEE
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16-pin NSOP (150mil) Mz R ~F
fHAAHAAAAR

A

! 8

\FEEFoeey

e R~ (B{iL: inch)
T FME ExfE RAME
A — 0.236 BSC —
B — 0.154 BSC —
C 0.012 — 0.020
(o — 0.390 BSC —
D — — 0.069
E — 0.050 BSC —
F 0.004 — 0.010
G 0.016 — 0.050
H 0.004 — 0.010
o 0° — 8°
o R~ (24L: mm)
e o =
&=/ME EEE mAE
A — 6.00 BSC —
B — 3.90 BSC —
C 0.31 — 0.51
c’ — 9.90 BSC —
D — — 1.75
E — 1.27 BSC —
F 0.10 — 0.25
G 0.40 — 1.27
H 0.10 — 0.25
o 0° — 8°
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20-pin SOP (300mil) 5N R ~F

A

THHAAAAARAR
20 11

1 10/,
v B 1 Hﬁ*H HEEH A

o R~F (B4I: inch)
s o =
=/ME EEE RAE

A — 0.406 BSC —
B — 0.295 BSC —
C 0.012 — 0.020

C’ — 0.504 BSC —
D — — 0.104
E — 0.050 BSC —
F 0.004 — 0.012
G 0.016 — 0.050
H 0.008 — 0.013
a 0° — 8°

w&/ME IEE{E mAE

A — 10.30 BSC —
B — 7.50 BSC —
C 0.31 — 0.51

(o — 12.80 BSC —
D — — 2.65
E — 1.27 BSC —
F 0.10 — 0.30
G 0.40 — 1.27
H 0.20 — 0.33
a 0° — 8°
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