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HOLTEK i ’ HT46R51A/HT46R52A

BIARMRAE B

THER

FAQs

Y H YA
- HAO0003S HT48 & HT46 MCU 5 HT93LC46 EEPROM fijili{5
— HA0004S HT48 & HT46 MCU UART [{) %t SZH 5 15
— HAO0084S HT46R52 2 W H — 440 it 78 HL 4 /i

— HA0075S MCU i & Hi it & = ¥ HL i B

ek

o RIFEMAERS CMOS it o WNEAT RC B HEE

o TAEHE: o 6 JERITEHERR

o foys =4MHz: 2.2V~5.5V o BIVERN

o fgys =8MHz: 3.3V~5.5V o RIEEALIIRE

o TRITPAEMS: o HALT FImeTh g ] BRI #E
1K X 15 OTP (HT46R51A) o {E Vpp =5V, RGHI% ) 8MHz i, 54 1]
2K X 15 OTP (HT46R52A) 73 0.5us

o R EfEdS: o 1 1HIE 8 ALY PWM Hinthh, H¥mA/fr 3t
96X 8 RAM (HT46R51A) 51
128 X8 RAM (HT46R52A) PFD IlifE

o A/D RS 12bits X 5 IHiE AT S(EE =R
FAANI A/D F s (122 W R F N 5 | J TRIFA

o AT 14 X AN
o DASSRAAL I DI S TS A
o SRR AT RS o BATHER TN 7 2%

63 FAR4
FEAPATI AR 1 88 2 M54 JHI
16-pin NSOP, 18-pin DIP,20-pin SOP/SSOP &} 2%

TS
Bt

HT46R51A/HT46R52A /& 8 A i ERe kG T M L, L1 TATEEE A/D )= dhfse i, #ilanf
ERAE TN . ARIIFE. VO R IE. THEEs . I BANERE. 2l A/D i, WKTETITIRE. B3
R EEThae, AHIMEm ey, JFEMBEE, MXFCER MU L2 Thaght, LUz N H AL S A/D
B, oHigs. WIHLEEE. TobAml. . RGN
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HOLTEK

HT46R51IA/HT46R52A

J7HE

INT - |
mE 1 | kefmRe M fovs
u
K STACK Circuit TMR X | T™R
Program || Program
ROM N Counter <
INTC EN/DIS
K= WDTS
AV fsvs/4
WDT
Instruction 4 Prescaler WDT WDT 0SC
Register M
[8P] [WP[=) U DATA
| N X Memory
v PA Port A PAO~PA2, PA3/PFD
ﬁ <] PA4/TMR, PA5/INT
. PAC PA6~PA7
Instruction VDD
Decoder A/D Converter
T T T T VREF
K—>| STATUS PB
ALU PortB o PBO/ANO~PBA4/ANA
Timing Shifter PBC
Generator iI
3 o i) "D
0SC2 0SC1 PortD _
= ACC Option ROM » PDOPWM
RES p K= PDC
VDD OTP Only
VSS 1
N\
- PA3/PFD [ 1 20 [d PA4/TMR
- PA3/PFD [ 1 18[1 PA4/TMR PA2 ]2 19 [0 PAS5/INT
PA3/PFD ] 1 16 [1 PA4/TMR PA2 ]2 17 [0 PAS5/INT PA1[]3 18 [0 PA6
PA2[] 2 15 [ PAS/INT PA1[]3 161 PA6 PAO [ 4 17 [0 PA7
PA1[] 3 14 [ PA6 PAO 4 15[0 PA7 PDO/PWM [ 5 16 [1 0SC2
PAOLC] 4 13 [0 PA7 PDO/PWM [ 5 14[1 OSC2 VREF [ 6 15 [0 0sC1
PDO/PWM ] 5 12 [J 0SC2 VSS [ 6 13[] OSC1 VSs 7 14 O vDD
VSS[ 6 11 [J OSC1 PBO/ANO |7 12[7J VDD PBO/ANO [ g 130 RES
PBO/ANO ] 7 10 [J VDD PB1/AN1 ] 8 11 RES PB1/AN1 [ 9 12 [J PB4/AN4
PB1/AN1[] 8 9 [IRES PB2/AN2 |9 10[0 PB3/AN3  PB2/AN2 [] 10 11 [0 PB3/AN3
HT46R51A/HT46R52A HT46R51A/HT46R52A HT46R51A/HT46R52A
—16 NSOP-B —18 DIP-A —20 SOP-A/SSOP-A
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HOLTEK i ‘

HT46R51A/HT46R52A
5| B3 B
SIMEH | mAAAE | FBBEmR ThRE Ui e
PAO~PA2 . o s N g
N 8 LX) NS H 1 o AR R R T st A o R
ok | s | wae | A THIKHRE) CMOS sk kRS A H
PAS/INT T s ok P | TSI B L 55 I SR A L
PAG6~PA7 - PFD. TMR FIINT 23 %55 PA3. PA4 F11 PAS L1,
PBO/ANO 5 AU AN A . Rl AR TRCE ) CMOS it A ER
PB1/AN1 ANty b Fr H BELCp b e BELZE I e v « A7 e ) 1 3 s fi
PB2/AN2 N | EdBH | HAN. PB HY5 A/D B AILH G,
PB3/AN3 —H PB A —/NEMCH A/D BRI BE), WS/
PB4/AN4 it Dy RS ALy e BEL2S F B R
1A U A A . R RS ) CMOS farthy Ak,
PO e BE | AN U BELCH by B I R S S 3 ) P 0 R
PDO/PWM N PWM St L
PWM %t 5 PDO L 51
0SC1 BN OSC1 1 OSC2 &4z RC Bl A H FE izt Tiiff 2 ) LA = 25
0SC2 ?ng i kel RC | #8ARG I 4. 76 RC #7730 F, OSC2 4 R4 Y 43 4
' (BET] =
RES TN — W e fub ok EAEN, RSP
VDD — — E YR,
VSS — — fRLYR, B,
A/D i8S RS . B A/D 32% R iE
VREF LN — A5 . {E 16-pin NSOP 1 18-pin DIP #%¢+1, VREF
2|5 VDD & .
ACE 2
RS AR LS. Vgs-0.3V~Vs+6.0V AR -50°C~125C
S N Vs-0.3V~Vpp+0.3V TR .. -40°C~ 85°C

IOL AE‘\ Fﬁ‘]}ﬁ .................................

ATHABHLIR. ..

IOH AE‘\ Fﬂ ?‘/}ﬁ ................. -

e XIS AUE DA, RIS HOT I ROVE R IS B, TR 7R LI AR RS A LR
HARIAERR RGBT LR, FRESZ ML R St

1]
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HOLTEK i ‘ HT46R51IA/HT46R52A

B EAS Ta=25C
Y I h? .
) 2% R A g0 | | Bk | A
Vbb %A%
- fSYS=4MHZ 2.2 - 5.5 \Y
\% ; —
oo | TAFHIE foys=8MHz 33 — 55 v
. . 3V | g, fsys=4MHz — 0.6 1.5 mA
I 325 H = 5 v
DDI TAEHRGRAEIES) SV | ADC 0] — 5 2 —
. . 3V | Lh#, fsys=4MHz — 0.8 1.5 mA
I 2 B N
o2 | LAFHIRRC 1K) 5V | ADC %] — [25 | 4 | ma
N ﬂcﬁﬁ, fSYS=8MHZ
I M \Y4 R — 4 mA
DD3 LA 5 ADC 211 8
N 3V - - — — 5 nA
Istei S HERGE T I T T, R4 HALT
5V — — 10 HA
FRAHLIR 3V X — — 1 pA
I - o 13, Z4 HALT
P2 (R IR AD ) sy | RO AR — — 2 uA
WN/EH . TMR F
\Y e = — 0 — |03V v
it INT (FHEE RSP H bD
WN/HH . TMR F
\% ekt T — — 0.7V — \% \%
MU INT (s P L DD bD
Vio 1% FE S48 N L IS (RES) — — 0 — | 04Vpp | V
Vi 151 H S\ LR (RES) — — 0.9 Vpp — Vb \Y
Vivr [AzEN AR VA — | MRED. 3V 2.7 3 33 \Y
TN 3V 4 8 — mA
Ior NS RE LR v Vor=0.1Vpp 0 > — —
N N 3V -2 -4 - mA
. 3V — 20 60 100 kQ
R v
R 5V — 10 30 50 kQ
VAD A/D i’FﬁA'J.)\ FEJ:E - - 0 - VREF \Y
Veer | ADC IAZSZ RO | — — 1.2 — Vbp v
DNL | ADC A&ty — — — — ) LSB
INL ADC A& PER5) — — — +2.5 +4 LSB
RESOLU | 4 #ik — — — — 12 Bits
i 3V — 0.5 1 mA
I A ThE _
ADC ¥ IF ADC B ohke SV — T3 3 —
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HOLTEK i ’ HT46R51IA/HT46R52A

TR = Ta=25°C
R EAE N
w5 S B/ LBt BK | BA4r
Vbb %1%
¢ RYE I — [ 22V-~55V 400 — 4000 | kHz
SYs1 iR ) — | 33Vv-~55V 400 — 8000 | kHz
ARG Ta=25C -20% X +20% X
f, v N 5V N 4 MH
sYs2 (4N RC 4535 A Rere=75 kQ typ. typ. z
‘ — [22v-55v 0 — 4000 | kHz
f I 45 A 12 (TMR
e | ERFASEIMR) 13505 5v 0 — [ 8000 | kHz
. 3V — 45 90 180 s
t N
wotosc | & | 1R % I, — > s 130 s
tRES G A AR R K T — — 1 — — us
tssT G A S IR [R] — | A\ HALT JRZSR i — 1024 — tsvs
INT e T bk v 5 — — 1 — — us
taD A/D I 3 — — 1 — — us
tapc A/D B4 ) — — — 80 — tAD
tapcs A/D AL [A] — — — 32 — taD
tLvr R H e A7 3 — — 0.25 1 2 ms

HE H tSYS = I/fSYS
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HOLTEK i ‘ HT46R51IA/HT46R52A

ARG Thae i A

L PATH P

BT AL R G el AR PR 9 B RC PRG54 7 A o IO 1 P9 23 F DY AN AN 7255 (1 b4 )
Mo — R ARSI RGN Bl

TR IR UM T 2 BLAUR 5 AT IR, X5 20— MR IR T SR 84, mude b4
T2 AT IR AT 6. DL, WOKETs WAl 2 HR 2 Refe— N I A AT 58 . (HWER s K 2
(K145 & 2SR P TR (K, ol it AL MR 2 R R SE IX — 4154

T1 T2 T3 T4 T1 T2 T3 T4

T T2 T3 T4
SystemClock / N/ /" /" ./ /" /" /S
0SC2 (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)
RAPATHF

BFiEsE — PC

HT46R51A R F 28 (PO W56 &4 10 47, HIRIEHIFE P 477 ROM Hh¥s S HAT Y, &) 3
Hk 1024 AR TE A

HT46R52A IR P28 (PO 5 A 11 4%, HIRI IR A7k 4 ROM H4a 2 HAT I, &n] 3
Hk 2048 ANk VSR

Hizt B

“b10 | *b9 | *b8 | *b7 | *b6 | *b5 | *b4 | *b3 | *b2 | *b1 | *b0
YRR 0 0 0 0 0 0 0 0 0 0 0
A0 B 0 0 0 0 0 0 0 0 1 0 0
SE IS T R 0 0 0 0 0 0 0 1 0 0 0
A/D ey 0 0 0 0 0 0 0 1 1 0 0
ZATBkER Program Counter+2
$3% PCL PC10 | PC9 | PC8 @7 @6 @5 | @4 | @3 | @ | @1 | @0
PR PRI #10 #9 #3 #7 #6 #5 # | #3 #2| #1 #0
MFFEF IR [A] S10 S9 S8 S7 S6 S5 S4 | S3 S2 | Sl SO

R

W *b10 ~ *b0 : FEFETHEERAL
S10 ~ SO : HEFEETAFEASAL
#10 ~#0 : FRAARGAL
@7 ~ @0 : PCL fii, PC10~PC8: PC {1 # 2500 ME, RFFATL
XFF HT46RS1A K, Tt 10 f7% (b0 ~b9), FAEHK bl0 — kL HA HI.
XFF- HT46R52A SRiit, FEFPUIE0EA 11 4258, 140 b0 ~b10

ARG, BrEtEEsaSasin—, $8n T M0l HEaURAATE . S Bk
i) PCL WfH. TREFA . WIS WEBR . Ak, TR IR 258 E I, Program Counter
SENETRA b AE N — 445 2 Hotik
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FERTE(F‘ HT46R51IA/HT46R52A

YUEBISAFBRRIE A BAF G AR, TR AT R UG T &R A A BT, BUmz e
—ANFEIRA Y, MG A RS EMNIES . k2, MSTFHAT %4545

FEFP T2 R 75 (PCL) A — N AT 35 () 2 A7 8% (06H) o X PCL WRAEDKS = A= — /N B s, BkEE 1)
JEFEA 2[5 0L 256 ANHLbE.

VBRI IE AN, REBAmA—ANEIEA .

EFTtE% — EPROM

FE P A7 2% (EPROM) H R AF B HAT A0, DU S — S8 ¥l . RSP N . At o
1024x15 fif (HT46R51A), E{F 2048x15 {7 (HT46R52A) FRITAEfg s8] v] UL FRF U St ek Bk fe 41
HEAT Sk,

000H 000H

Device Initialization Program Device Initialization Program
004H 004H

External Interrupt Subroutine External Interrupt Subroutine
008H 008H

Timer/Event Counter Interrupt Subroutine Timer/Event Counter Interrupt Subroutine
00CH 00CH

A/D Converter Interrupt Subroutine A/D Converter Interrupt Subroutine
010H 010H
01f‘H Program 01f‘H Program
01%8H Memory O‘IfSH Memory
1“0:'0:E Look-up Table (256 words) 11?:'0:E Look-up Table (256 words)
360H 760H

Look-up Table (256 words) Look-up Table (256 words)
3FFH 7FFH

15 bits 15 bits
HT46R51A HT46R52A
EFFiES
LU 41t FRORS P A i 2 2 R 50840 A e ik FH ade iy £ B 1)«
« bl 000H
HAA R P VIR . REEAG, 27 EUZ A 000H THATAT .
Ml 004H

LR AN R TR SRR B . 24 INT 51 A i & A5 SN, Wb by fe v R R, IR 4
BEHE 3] 004H Hu bk TFEAFAT

Huhik 008H

ZHUHE A E N AR S P W IR SRR B . S AR R, b R S ELMERR R, R A
BEHE 3] 008H Huhl FFEAFAT

ki 00CH

ZHE R A/D B W IR FEF R . 2 A/D e dRse i, WER TR W SV LR R, IR s B A
F) 00CH Huhl FFAEAT

F%IX

ROM 7% 8] (FAT ] M7 i A EE R A . AR F54 “TABRDC [m]” (£ 4[5 LR, 1 71=256 17
1 “TABRDL [m]” (£ 5 TLRAK), SERME N AT IEIEL (], 1R A2 5717 141% %] TBLH
TIAFAHO8H) o H AT A A PR T AL 2 B bk, s 775 Bl A 126 20 R ) 25 0 71 A7 0
TBLH, J H. TBLH [#)5 S U5 2 507 ks P 2% i 715 25 47 # TBLH & i %5 745 . 4% 455 (TBLP)
/G AR (0TH), ARRIg R b, fEAR AT, ZARME S N TBLP H. WfFF
7R IR AR 25 R (ISR #H B & 2 464, EFEH TBLH [I4H Al G4 K4 ISR AT A 5 41 &
AR, PR R U, T AR LR R AN R R IR S5 R R AR A A R e L. (HU R LI R
WTE, AT CAE AR 2 e P Wik b, EfR4F 7 TBLH (1A )5 Rl b LBk Gk AR R
FT A 5 A KR AT EE A48 2 B BAT I R .
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HOLTEK i ’ HT46R51IA/HT46R52A

S RHEE
b10 | b9 | b8 | b7 | b6 | bS | b4 | b3 | b2 | bl | b0
TABRDC[m] | P10 | P9 | P8 | @7 | @6 | @5 | @4 | @3 | @2 | @] | @0
TABRDL[m] 1 1 ] | @7| @6 | @5 | @4 | @3 | @2 | @] | @0

RIX

T bl0~b0: FAGHIEAT
P10~P8: 4iiFe/FHaElfr
@7~@0: RIGSGET
%} F HT46R51A SKit, FkHblA 10 758 (b0 ~b9), FAEH I bl0 —FEERA .
X} HT46R52A K, FMHhbA 11 6795, M b0 ~b10,

W FHFA — STACK

HEAR P A7 28 SRR At 2 23 18], R ERAE Program Counter [FI{H. REtH 6 J=HEkE, HEAL 7T A7 250
A EEARAAE A ) 50, AR AR A 5, i B BEA R, WAREE A MERMATH 2
T HEARFRER(SPYRSEILT, HERFREI A RE LB S N o MR A TR FH B R W By, R T A ey
(Program Counter) F{H 2 # 5 ANHERR ;s 76 T F2 718 FH 45 oK B8 A Wi 3 25 SR (P AT $84 RET 3¢ RETIT), HEfk
P SE IR AR A R, BRI MR T . AEREEA)G, HEARIREr ST I HEAR T .

WERHERE T, I HRAE T AT DRl B, A2 A R Wil sKobs & Sl ic s ok, 1w Wi 32
], HBDERSRE AT RET 8 RETI 5 2) KAk, WA S im s . 3XA4> Dy fgn] LA (ke H
{E1SFEF A o T X PS5 M [RIRE, G SRMEAR O, HERAET PP, Ak Amt, o
SEEANMERR I N B S RO, R RGN 6 NS g R .

HIEFFES — RAM

BHEAE G ARAM) H 119X 8 f7(HT46R51A)FI 151 X 8 £7(HT46R52A)VA %, 4+ /N IhEex fal: ik
IHE A7 223 X 8 A7) FI FH B A7 1% 2 (HT46R51A: 96 X8 7, HT46R52A: 128 X8 fi7), HdArifitias
JCRZHOE /G, EAYE NN, £ 28H Z iR MRS RG UG Y AR, SB0X e
HEFIR A R “00H”. 38 F B0 75 A7 28 Mk )\ 28H F1| 7FH A1 28H %) AFH, HRAAEEHE AEHIE B T
G AE A 2% TS BE EL TSR . B4 . B BRI R . BR T SRR R AN, BE A OY
()87 #m] t “SET[m].i” EA788H “CLRm].i” &AL, 1ff HAWT LA a4 -1k 4841 (MPO; 01H/MP1;
(0k) 8 3¢ WAl LE1E 27 1
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HOLTEK HT46R51A/HT46R52A
HT46R51A HT46R52A
00H Indirect Addressing Register 0 00H Indirect Addressing Register 0
01H MPO 01H MPO
02H Indirect Addressing Register 1 02H Indirect Addressing Register 1
03H MP1 03H MP1
oan [ T Sl
05H ACC 05H ACC
06H PCL 06H PCL
07H TBLP 07H TBLP
08H TBLH 08H TBLH
oon [T T oon [ T
0AH STATUS 0AH STATUS
0BH INTC 0BH INTC
ODH TMR O0DH TMR
OEH TMRC OEH TMRC
OFH OFH
10H 10H
11H Special Purpose 11H Special Purpose
12H PA Data Memory 12H PA Data Memory
13H PAC 13H PAC
14H PB 14H PB
15H PBC 15H PBC

19H PDC 19H PDC
1AH
1BH
1CH
1DH
1EH
1FH
20H ADRL 20H ADRL
21H ADRH 21H ADRH
22H ADCR 22H ADCR
23H ACSR 23H ACSR
27H 271
2§H General Purpose +Unused ZE?H General Purpose - Unused

: Data Memory Read as "00" i Data Memory Read as "00"

(96 Bytes) (128 Bytes)
87H A7H

B
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HOLTEK i ’ HT46R51IA/HT46R52A

Al b A7 4%

ot O0H A1 02H s (A4 hE 75174, FFICSEBr M EE X A7 AE . AT [OOH] B [02H] 15/ S 44E, 4B
e 1) B MPO(O1H)MP1(03H) BT 45 17 () RAM .ot [H323L U hE 00H 5% 02H 3 %(K1{E 4 00H, |85
ANIHLE, AP R EAE . (M 24984 MPO R MP1(7 A2 R0 8 4or) il it HE IRk TR ik e . 253064 7 67 29 4%
2%, WA E S A A SHAT . (HULAUERERE, M8 RPN A aS TRE g ey, St
Mg A1 RN ERR], Wit MPO A MPL #3E$0 7 67 25 f74s, 2B A4S SOH 2 5 I Hutik,
Teykim i MPO Fil MP1 f£8Y .

s

ZIN#s(ACC) S EAREHHF ILALUYHZEV R, B4 N T RAM sk 05SH, MChiz & srii$iE . /7
fiti % 2 1) (KB AR 2 A A 0t Bn 88

HARZERITT — ALU

HARZH A ICALU)ZPAT 8 AR, BHISH I, 4Tl I Ihh:
HAIZH(ADD, ADC, SUB, SBC, DAA)
WHIZH(AND, OR, XOR, CPL)
BALZ5(RL, RR, RLC, RRC)
38R 9R(AINC, DEC)
./ HIWHSZ, SNZ, SIZ, SDZ...)
ALU AMUAT DA EIRE T 45 R, B BURRAS A 1E.

REFHER — STATUS

8 ML FPIRAS T A7 AR(0AH), HEFREN(Z)s HAIFREN(C)s FiBII AR EAL(AC) i tH bR ELL(OV).
PHE bR G AL (PDF) IR | 140 5 I 288 AR G AL(TOYA e 1% 37 A7 2 AL SRS E B, 1 LB ) AR 5
Fo

kT PDF Fl TO br&sh, RE& T I e A n LRI A 0L . AT PIRE T A SEERA S
M5 PDF Ml TO [FME . APRAS T TRES SRS TUHA —FEMZE . TO RERZ RS L. &
M. “CLR WDT” 4848 “HALT” 84150, PDF FrE RS L, “CLRWDT” $54 5
“HALT” 541932,

FR&EAL Zy OV AC Fl C [ B Bl — IR EEPRES o ERE N WiRE a7 R - I, IRES 5 A7
WA A EANY R . W RRS TR AR EEN, mHFRETPSEIRETARNNE, Atk
¥ Bl SRR H STATUS HIMEARAELT

(A s Thie
WRAE RIS S 4 2R A T A SR I0s 5 b 4 RAN P A A AL

0 C mcuEm: R2. C R, TR RS S .
1 e | ARANTEER I 4 Gk T ARG T 4 R

fr, W AC BB R, K2, AC Hifibh.
2 Z | MR ARERES NG R AT, W Z Wi, K2, Z it
W SRE B R i o R (LS DR A=A D, I OV

3 OV | sp, R2OR: 2, OV BEb

4 PDF A AT “CLR WDT” $54, PDF #fkR; $U4T “HALT” $&
4, PDF ¥ &7,

5 TO A4 L, #UT “CLRWDT” 8¢ “HALT” 54, TO #i#k::; WDT

ENR Y, TO # & A .
6, 7 — KA, Bl “0”7
STATUS(0AH) et
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HOLTEK i ’ HT46R51IA/HT46R52A

il

ARG A HMER T A P SE I/ Hs WA S A/D e i i R IR i A7 47 4 (INTC; OBH)
B T AW RN T W SR AR, R AL R B P T SRV AR L

fr | &5 B} At
0 | EMI | SpiriEdilhi(=7avr; 0=4510)
1 EEI | S il ir (1= 0=2%11)
2 ETL | &N/ 0 I dl A (1= 0=251h)
3 | EADI | A/D ¥4 sl (1=nir; 0=251h)
4 EIF | #Mh g kis&(1=1f1; 0=7)
5 TF | @I/ s P sk bs & (1=1; 0=Kk)
6 | ADF | A/D i Wrig skbs (1= 0=7c)
. | RAERERIA
HAIUE N 07 AN RAA o] Pk e i

INTC (0BH) %7

HEA WP REP RIS, SLARM TR 848 bk B 2h 25 1 LG I By EMI A7), X FHEGER B 7R T
1R, X RE e bR A, KA R RNERPEE SIS R R W RS R A S —
AT R N, R AT UE A EMI AILINTC i A, DUEREAT R Wk . o ek i, A ik
FEARSYmN, — B RIHERRFREN(SP) R AL I G A 2 WY o 75 2 A W v R 2w 8, V3 G MEAR LR o

B I Wl LA MG ) . M TP IRS, RA KRR T EEME R ANSERR, AR5 Pk 2 b
RS FERE BN o HGX I AT RS TH RS (0 N 0 s N HERR, 1 SIS S A B FLIR S S 2 1 ) A ot
WiFE P A8, AT 2B B RE P I IR RE IO, FE P D3N 12 2 b 1 S B AR A7 oK

ANEB T B INT 5 R B USSR 16y, Jerh Wi sRAR S AL (BIF; INTC [R5 4 Ay ashe B A7,
R fOE, FLMERR R, 4R ANk, 2o As ik 04H B RS i Y kbR BIE A o
Wz A7 EMI S5 gi b, DLAE e A i 1

PN 8 S I /T B s R BT S /T s i & ), LR W SR AR (TR INTC [1I55 5 0 S E AT
WER R foiF, HMERRRE, MkA e ATEEs P, /oA hE 08SH PR A b g skbs
& TF AR P WA, EMT Sk,  LAEE ke b i

A/D # b W A/D R sE iR (), e WS SR bR (ADF; INTC (55 6 )il & A . Wi
Wr e ir, HMERRARHE, K4 A/D HEHobwe, 274 bk oCH ()RR i g skbs &AL ADF
AR AW IR EMI 2805 Ik, DABE e A e i o

EPATH W TR, e r R Bk S ubtl, H BT RETI 4845k EMI AR G H 4 A 4%
EALCHR, SR HEAR A . WU N W R R A, AT RET 8% RETI 84 BIAT. i, RETI
AL HBE N EMI, PLARVFR RIS, 1 RET A4,

R PR W E I ANIE S T2 fkpb ) LT 2 18 & Az, ELFR IR N fe e, ISALE R4S T2 kb2 I8,
WIS BIRS W R R A W R, AL R KR AT L 1 5 25 H WA S R 4 A Sk el

e W MEgk | PHmE
A1 By 1 04H
€ I 1A% Wy 2 08H
A/D B 35rb 3 OCH

h TR P AE 2R (INTC),  HE B /T s Th & SKAR & (TF) . AN NG kAR (BIF) . A/D Fe e ibrig
KAREADFE) @ /A8 W RVFETD AMH I R VFEED A/D #6454 7 S F (EADL R H 7 A i
(EMDZL %, Hor N T3 76k 25l 0BH. EMI. EEL. ETI A1 EADI FH K458 b B (1 SovF /28 1RSI
TR A7 AT LA K BRI AR AT A TR S5 R P I R 2R I e A i SR o — BLHR T Sk A5 2 (TF EIF, ADF)
BEAL, S EHARFAE INTC FA7Ea5 4, B2 Wrgm b sl H - e G B A 1.

ASUREEAE IR RS R R AE ] “CALL” #8477 . PR WBE #R v GE A2, i HLs 3
SERNGE TN, W R — R, i A RERAR A s L R SR AR R SR W] RE R R A K AR
JPHHAT “CALL” a4 kR, i & ZETREL .
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FERTE(F‘ HT46R51IA/HT46R52A

e HLBE
RGP 72, SN RC e AN i ARz, w] LB MG T B, ANVE I WP iR
Jias FUE AT MO RAU B . HALT B F b RGURG 4%, I BMUERT AN 5 LI FE.

Vob
470pFi
J__ OscC1 OsC1
|:I—I__
osc2 fsvs/4 4—— OSC2
Crystal Oscillator RC Oscillator

W #85 RC 3% 7730, F OSCI1 15 VSS Z M T Ei g — AN B, JLPHAN A 24kQ~IMQ; 1M
OSC2 i n] $:15 RG AP 08t 5, W TR ANEE . RC -3 70— P RA I 5 %, HAE,
RC R G AH b4 VDD, WJERUS H B S S5 =A% . Rk, 7575 ZOR IR AR AN T I
BAEMS S, FEAE ST RC 4R 7750

W E A AR 75, 7E OSC1 1 OSC2 2 (Al BB — AN ik,  FHRI A A 37 2% T 5 10 S 1t
FARS, BRibzAh, AEHELEAEIOM. H4h, 7 OSCl Al OSC2 2 Ju)th nf i A il R as R AR A 4%
Vi, [HIELE OSCI1 Fl OSC2 7 % 2 R /N R (WHR IR S A% /N T IMHz).

WDT $¥% 4 2—A H ARG W RC Iy, AT EZEBATMANT CIF. M RGN,
REGM A1k, H WDT i as ke T4, L% FIIRL R 65us/5V.e W EREARIIAE, TIAEHEN
VTR P 5L ] WDT P-3% 28
EIER 28

F 152 I g I BRI PRl BT I3RS ge ks S 0BRGN B 4 10050), MAFIETRE. &
I 1A 5 I 32 R B IERE P IE AT MO FRE PP BN — SO 10 S BORN v TR R 45 R o & 1140 5 B 3w phr 3
JEIE 0B B FT IR L, W R KPR, T 5 WDT £ KA B B WA EH .

CLR WDT1 Flag —

Control
CLR WDT2 Flag —| l0dic

1 or 2 Instructions 4

fsys/4 — WDT Source fs fs/28
Configuration —|8-bit Counter 7-bit Counter
WDT Oscillator — Option

WDT Time-out
(fs/216)

EHIVHENE

WDT I i (fs) 4 — N IS ) v B s gt — 28 0 S LA 21— N K G T 13 I 1. 76 HT46RS51A/
HT46R52A W, 24 2 50 5 o 2.

Ui WDT B P38 WDT #2395 (RC &35 14 81—k 65us/5V), WDT ()35 Hi i il (time out) Jy 2",
i YIS TR R 2 Ik B 4350 6 IR 2 RO S . VDD BLAGE B S4B AR 4L .

WDT W R RANIE B 935 WDT 4123 25 11035 , i v] LU 48 2B R GTT 8 4 43050, HUE4E HALT
i, WDT & btk Ly ohfe; Bhi QRS @E K ERH R R 5. R RS2 HERT
PLHOERES T, AR N WDT 33548, A4 HALT BisUaff R4t b, B It de 2 T
g

FEIERIZATING, WDT i i S KGR I EAT TO bridi; (HAE HALT #CF, WDT 3 H 74 44
A7, DA Program Counter AIHEARTREN SP #{E AL, ELEME WDT IME AT LIA =R 77k M
SRR RESHD . TSR E T e 48 HALT 5% . WEREI 1844 “CLR WDT” Hl “CLR
WDT1”, “CLRWDT2” 4154, XWATRA T, HaeEksedh—4, miEiEme . mREP “CLR
WDT”, 2 HEHIT “CLR WDT” &t &iikk WDT. @Wiik$ “CLR WDT1” fl “CLR WDT2”,
B4 S A A B AE  A 205 % WDT, 50, WDT 45 i3 s 5248 540 .

WDT 145845 2 50H £5/2'°, 1 “CLR WDT” #1 “CLR WDT1”. “CLR WDT2” 845 i 4 1) WDT
Iy AL o
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BF{FEH — HALT

PHERIEUE H HALT $84 RS2, MR RG0S T

RAIGwEYR, H WDT $53% 852 4k 4335 (W Fi% £ WDT R85,

RAM 354748 AR FEAAS

WDT #i Bk I B0 LA T (S WDT BH8RYE A WDT $i%48).

BT A S N R L A IR

B PDF brii, THBR TO bk

PLUR A i DE R PR A AN E AL . PA D1 RBRUHE 5 olE T i ot . o,
MR AL ARGV, WDT i th W22 kA “ SN2 7. LRI TO F1 PDF brii, RInl Tfi#RZHEAL
(IR IA . PDF b nl i &G0 F AT “CLR WDT” 4544558, H HALT 454 & /7. TO #7&H WDT 4
HEA, FNFEAME, HR G208 Program Counter FIMERLF5ET SP #E AT, He#BRFF A 1)

PA 11 RN o BT i ] Ay 1 5 38 AT IO 4R . PA R4 — 7 #15 n) DL b HE M 10 15 8 S Mt T . Lan
BT N O, BRSNS TFRIEST . W R Wi, T RES R AR R UL Wik
HRT AR Rk T AR VHE SRR O, BRI AN T IR A TS AT; W v B R, WS A
— R N . WIRAEE N HALT A2/, HRWnid skbs 0 Cogess <17, e e D e e 25 1

MR, RETEHIMET 1024tsys R BRI IR, A fe B EH BT, hEi, M
W2 5 SR — AN R n SR P T R A S, S P IR PR T 2 IR — AN AL
1o WiRmelE SECF —KIRAPIT, A REIPATIE R G, S RIITZRE 4

FPRNINFE, AEHE N AT, NN O AR B BT R A N IR
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HT46R51A/HT46R52A

ﬁ'ﬁi Vbbb Vop

M =Mk a P AR NIE R A - 0.Q1HF

IE R BT I 1 RESHI IR A= H AT 100ke2 100k

1R EA A H RESH M AR A AT RES RES

B IBAT I B 1100 I s R AR AT 0'1”F7‘_|/; o 10k e

PR I T e I S R AR, BR Reset 0AuF Reset
11 5E i AT “IEZAL7, HAFEP IS Program Counter e ﬁﬁifﬂﬂé red!

ANHERGAREE SP WAL, ARG E M # IR A ARG . AR AL
WET, HEFHHARKE. EYIGEAN, Ko fr s 207
IR ARZS . JERLKI PDF A1 TO bk, BT H & FhASH 15

RLJ AL

TO | PDF BALRE
0 | 0 | EHINRESKAESL
u | u | IERIEIT RESE AR AL
0 1| #1580 F RESKR AR AL
1 u | IEHIEITH WDT it
1 1| BB WDT i

E: “u” KRR

T R BN A& T AEA R
fr LB, TTESE THRIREET, @i
AP A HL K o

AT PRIE RS R G SR IR IR 21T, REEAL(EAE L AL, WDT i Hh 58t RESH 5 fr) 2 th #2745
IR, REURE N ASSTFME T NESMNASELR I E], 3k 1024 ASRGTHh 3
RGN, SST 2 PINAERALAES s e Bt 2 A SST SEIR

RGN (BHE -
(Option) ¥ 7] o

WAL, IEFIE

ARG ALIN % DI RE ITHPRS TR PR«

TN WDT i H 2t RES i 52 00) 7 SERAME I 0 28 HE Bk 15t

Program Counter 000H
H ik Ll
T g ories | iHER

WDT

b, RGNS, WDT JHA T

Warm Reset

Cold
Reset

SE /B f5 ik
LR s PN 5N
HERRFREE SP Fi ) HERR T
HALT
WDT
WOT [Time-out p
Reset
RES External
o ==
RES —— tssT+toPD 0SC1 X 10-biStSR;|i—ppIe
> Counter
SST Time-out
=LA p=LiA::N: 2T )
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HT46R51A/HT46R52A
BREEB/PREWT:
e =LA ~ WDT % m%ﬁ} RES &1 WDT #i
(EREA) | E¥EBIT) | (EFEM | @EER | EEEL)*

TMR XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
TMRC 00-0 1000 00-0 1000 00-0 1000 00-0 1000 uu-u uuuu
Program Counter 0000H 0000H 0000H 0000H 0000H
MPO XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
MP1 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
ACC XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
TBLP XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
TBLH -XXX XXXX -uuu uuuu -uuu uuuu -uuu uuuu -uuu uuuu
STATUS --00 xxxx --lu uuuu --uu uuuu --01 uuuu --11 vuuu
INTC -000 0000 -000 0000 -000 0000 -000 0000 -uuu uuuu
PA 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu
PAC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu
PB -1 1111 11111 11111 -—11111 ---U uuuu
PBC -1 1111 -1 1111 -1 1111 11111 ---u uuuu
pO ] - | | | | u
pDC | - | | | R | u
PWM 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
ADCR 0100 0000 0100 0000 0100 0000 0100 0000 uuuu uuuu
ACSR | - 00 | - 00 | - 00 | - 00 | - uu

T 1R ORI 2. “u” FRIRAZAL; 3. “x” FIRAHGE .
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SER A HA

RGAT N EN AT AR TMR) . SE /RS 8 A7 B4y,  JEmBiolkilinT U AN 5 4 Ak
BB, BRI B foyse AMEAR 53 AT LUV BN S o DRI (e TR R 0k o 6 18 ™ A=
— ARSI HEA

zzzzZ2 Data Bus

Reload

Preload Register
PSC2~PSCO T™M1 TMO

A |

fsys 8-stage prescaler Timer/Event Counter _,_D_' Timer/Event

Mode Control Counter

TON g Bjt Timer/Event Counter
TMR input g—@o:)
TE

e S

H A58 N s R % 47%%, TMR(ODH)F TMRC(OEH). 5 A\ TMR 23 ¥4 8 {238 A\ 2158 15/
PRI 2 A7 a8 rh, i TMR M2 A 52 AT B8 (K Y 2% . TMRC A& 58 /A S s s 75 Ar g, ke X
SEWT AT RS A ER . Vel T ORI B i T 2%

(A N Thee

JE X T S8, PSC2, PSC1, PSCO=
000: finr=fsys

001: fINT=fSYS/2

Overflow
to Interrupt

0 PSCO 010: finr=fsys/4
l PSC l 01 1 : fINT=fSYS/8
2 PSC2 1 OO : fINTszYsll 6

101: fing=fsys/32
110 fINT:fSYS/64

111: finr=fsys/128

SE SCE I/ TMR ) fi & 775X
EFBRER (TM1, TMO) = (0, 1)

1: TR

3 TE 0: T2k

Mk e R (TM1, T™MO) = (1, 1)
1: ETFTFAR TR, R RRUTES T 4L
0: FNREATFMIIEL  EIHE S AR5
4 TON FIFFOR P E I A RS (1=4T 9, 0=2CH])
5 — AH, 1w €07

E X TAERE: T™M1, TMO

O1=5 vt HAsi R (H S I i)

10=5& A5 2P 70 sl A
1=k i R ) A =

00 =A H

TMRC (0EH) #FF%

@)}

TMO
7 TM1
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TMO. TMI1 FHK e SCE R B I TAER R . AN oo U ke A b, ek
TEAANE TMR 51N o 58 B Aot — AN AR, JURHBh ol A S0 B ik 5 W A =X mT DA
TMR 5| = AR P R 58 B, JLR R I5 ok P SR I8

T A 28 I A A S A AT B, — BTFGR TG e B as & N B A2 48 2 (e i) b v 21
OFFH. — FURZERH, @A EEs S TS T A7 a8 P EHNEYIE, HFIFGHEG R & A7 Wid sk bs
A(TF; INTC %5 5 7). £ERKTEMIERIEL, 24 TON 5 TE & 1 1, HZ TMR 514 —A LT E 5w
B TE 20, WA FREEES), ERATEESM S ITETH S, HE) TMR ISR E, [F TON #4652 . I
NSRS RAEAE A2, ELRE B M T4 et iEud, — LRI & — AN kb 9 B . B8 E 1 TON
Je, ATUCAgRSRE . s, BT, @A S B AR A PRl o ST Es R e, e
P B 2 N TUVE Z5 A28 TP R e, FHEA RS SR br s, XS E PR —FE .

BERAEN SRS, HEREA E N S8 B AL(TON; TMRC (5 4 f1). ek &R ~, TON 7rill & 45
WG S0 A B RR; BER SRR, TON HAEHTRA Kt ER. /AT EERs i H ay DA (s
5, S PA3 #E$Eh PED Hrh, nLURALZS PED (A 4RAR S DM . AN A atial, HEE o 3
ETI Bl o] 2% 1| 52 i/ $s o W i 45 . 2448 F PFD IhRERT, $447“SET [PA].3 7 a] LLFT JT PFD #i i, $h47“ CLR
[PA].3” WIZCH] PED %t o

FEE WA B bV, S8R 2 e A s TR T A7 gs RIS 2B s 5 N30 e I /40
o MHWIRAEE AT EERB TN A, B L RES NBITE A28, ELRIR A N A 208 Eods T
B A2 I3 B 5 N R A A2

BEHUCE N AR, T b, DA R AR R, TR S SR G R, B R
BB RERENE RN, E AR E A AL FT A S IR I - Hids 2 w5k 5 (B in 23 TMR 75
s, A TMR MIAIGIE S RA . ST AT BRSNS, 7 A g Re B i B e e 55—k Af
FH 52 B 1 50 I A S 54T T 15 5% P52 I 50 DB G AN v T FE DL R 2B ANEP R G IR 15 75 A FH o
WA Thae . EXAMETZ )G, AT EES D REA BEIE H#RAE .

TMROC 155 0~2 {37 H K me L B BR ISR A, @ Xan R FTR. 58 I/ s A4S 5 nTieh
PFD #irth o 58 I/ B as (0 T s ik n] LU F PWM H48
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MAAHO

REA 14 DR E NS, 30k PAL PB R PD, - WIRES RAM #iulib[12H]. [14HIHI[18H], T
g A DA TN R . BN, i A B IIRE, WIS S A MOV A, [m](m=12H.
14H 2 1SH)$5A 11 T2 _FTHAS Bk prHEac 4 i, o5 DA 8iEshae, om0 LS 2 (R EEARAR H 2144
T MNENEAE.

AN DA — AN 2 1E 2 (PAC, PBC, PDC), HIskfsthl N/ar R . R 75 A2 2%,
AL CMOS Hirth 7 sl AN 4 L FE R 0 e A o i N\ T8 3ok S B A AT o5 o AR B NI, X [
T PFAE AR NV E R “17 AT RIFHI R T HE 25 288, W HIR A A “17, IRA U 2
SUMARA ;s ¥t ZFFas e R <07, WP E N ras e, EHETRESA B B4+
KA,

HT46R51IA/HT46R52A

Vobp

Control Bit
Pull-high
Data Bus D Q Cl D_ '

Write Control Register CK_Q —D‘I E PAO~PA2
S PA3/PFD
Chip Reset I PA4/TMR
3 PA5/INT
Read Control Register X PAG
Data Bit PA7
L D a PBO/ANO~PB4/AN4
PDO/PWM
Write Data Register CKS Q
| M
— U
| ) X
[PA3, PFD] _I\L/JI EN (PFD or PWM)
or [PDO,PWM] ]/\] X ._@7
Read Data Register
y
System Wake-up (PA only) 40:_ Wake-up
INT for PAS ———————
TMR for PA4

L NE |

WOoh BT, HBER A CMOS %t o #2555 25 740 Y. RAM Hihik 13H. 15H Al 19H.

RGN )G, XL N 12 2 P B RS (b BRIE T 52 ) o BN N/ B A
PEFREER “SET [m]i” B¢ “CLR [m]i” 54 AL F(m=12H. 14H 5§ 18H).

R A 2 et N B, RS BT R B AE . Bl “SET [m]i”, “CLR [m]i”, “CPL [m]”,
“CPLA[m]” X454 &b A 05 LDIRZS 2N CPU HY, 5 AT HT 2 LRSS (L ER1E), AR5 PR &5 51
BN AR R A

PA [ —AN LA M BE R SRS S BT RS N4 S A Ehr Bk I, — Bk $e T by fipl
i (1WA A KA vy | R e A X S (1 L7 N = 3w AR S AP 08 o ot 1A S Wl N D A
AR SIRE.

PA3. PA4 11 PA5 435 PED. TMR 1 INT 351 51

IR PFD )68, W) PA3 7EH A I (103 H A5 5 4 A2 i e /T 28 10 45 5 7= A2 1) PRD {545
TR ARG AR L SR DB . — Bk $¢ PFD ThRE, PFD [ HE 5 H 52 PA3 Budie o7 A 284554
1] PA3 B d5 7o 5N “17, W PED 155 7] PA3 Bl 754728 5N “07, M PA3 fitih “0”. PA3
(A N T AW T TR

1/0 /P (0] /P o/r

B (IEH) (IE%®) (PFD) (PFD)
A N A PFD

PA3 RN | Bl | ZEmA G AR TERD)

TE: PED (R A 2 IR/ ok s i tH AR 172
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HT46R51IA/HT46R52A

PFD ffiy HH AR A2 A5 5 T 3%

SE I He SERATBESMEMA PA3 B35 F 775 PA3 5| BIRZS PFD % HH iR
KM X 0 0 X
K X 1 U X
PAVE! N 0 0 X
T N 1 PFD fINT/[2 X (256-N)]

HE: ‘X7 FRARE N

“U” RoRKH

NV TE N AR T SO E

“erur” AR I A IR BT

PB I n] LA A/D H i N, A/D FEThEERE R . PDO 15 PWM it JLH G, dn ik £
PWM Ijfg, N PDO HI&H PWM {5 S5 (PDO Ak H#). [ PDO s F7-as S A “17, M PWM
{55 I PDO BR85S A “07, W PDO it “0”. PDO K% A/ it T s

VO 3 UP(E¥) | OPGEX) | VP(PWM) O/P(PWM)
PDO EEmA | ERRE PR ETTUN PWM
SEUSCHT R AT g A R ACA /M4 (00 B A\ b e B A i AR, AR 1T i £ B AT 2 IR R
L IAE
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HT46R51IA/HT46R52A

PWM

REGA 1 AN EIEG+2)7 1 PWM i (i HEBLE T E), 5 PDO JLH 1. PWM a1 (04 75 774
PWMIAH) RS Hl4iH . PWM B BRI R Bl (fsys)e PWM A 14> 8 [ 274785 PWM %
WA~ . —H PDO £ PWM #ith, Jf H PDO i #:0(PDC.0= “07 ), [ PDO 27 /7845

“17 Befgr=4: PWM B, 17 PDO /7885 “0” =4 PDO Hirth fR¥FF 4 “07.

J-“#/-

ssvs2 [T T YAy A A A
[PWM] =100
PWM |<—> |<—> |<—> |<—> |<—>
25/64 25/64 25/64 25/64 25/64
[PWM] =101
PWM (¢ _|<—> |<—> |<—> e
I~ 26/64 25/64 25/64 25/64 I™ 26/64
[PWM] =102
PWM [¢ [¢ [ ——— [e
I~ 26/64 S 26/64 25/64 25/64 I™ 26/64
[PWM] =103
PWM
26/64 — 26/64 L 26/64 L 25/64 26/64

PWM modulation period : 64
Modulation cycle 0

ffsys

wie _Modulation cycle 1
>e

Modulation cycle 2

&

Modulation cycle 3

Modulation cycle 0

»
»

PWM cycle : 256/fsys

»
»

»
»

(6+2)hr X PWM

|
»|

FEO6+2)07 PWM B, —/ PWM JEI B 25 oA DU A8 5] 3 GRS 300 0~V B0 30 3), AN il J
W5 64 > PWM S NIl 7E(64+2)067 PWM B4, PWM A AEas 420 4 2 N5y o Sh— 3 e B &

i PWM.7~PWM.2 ¥4, 45 — &

o
TIEAL

Nracy
Ml

JANE=N

Sy, H PWM.I~P

L

FEO+2)L PWM ML, AN ] J0 A0 ot 25 B AL R 3%

WM.O0 54,

SH AC(0-~3) 2=
<AC DC+1
R 1< 64
(i=0~3) i=AC o
PWM [ A . AR RN S LR R
PWM i HISR PWM JE 4R PWM 5%t
fsys/64(6+2 *iik)
Forg/128(741 ) fsys/256 [PWM]/256
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A/D ¥4

R 5 AN 12 AT EECLL SRS RO A/D B2 .

5 A/D B ¥AT K247 9845 4 I ADRL(20H). ADRH(21H). ADCR(22H)F1 ACSR(23H). ADRH I
ADRL J& A/D #4i8 F 0 7 W R T A A7 o & R 2 74« 458 i A/D #:4 )5, ] )\ ADRH 1 ADRL
B A/D #HeHe g . ADCR & A/D #7548, ke X A/D Wi e, B A MiEEs. AD
AT IR e bR s o WS ZEAT A/D i, 250w UF PB LI BECE, EPE e BiplimiE, AR5
45 START &AL —A EFHEE SR — N EEE 5(0—~1—0). 58 A/D 45, EOCB friaspiifks, I
H=4 A/D b Wi (i SR A/D e S81F) . ACSR J& A/D HHBIE 25 £74%,  FHRIES: A/D HII Bk

fir o) Thee
EPE A/D FEA5 I B :
00=R Gt 1/2
(1’ :ggg? 01=R L 4iv8
10=& S I %1132
1=A 5 X
2~6 — AH, wHh €07
7 TEST SURCK P

ACSR (23H) #Hf%

A/D B3 25 A7 4% R ¥ ] A/D Hed . ADCR 5 2~0 A7 HDRIE PRI I IE, S 8 AN iliE
nfLLESE. ADCR )55 5~3 fr ISk 1E PB I TAERK, PB nJ LMBC B A I8, Bl 5074 A/
F1, HHIX 3 AR uE . anst PB kB B, TFLH N At D) REFD bz KR R34, 1 A/D 4 i %
SPiffRE. EOCHZ(ADCR 55 6 7)) A/D H 4 &5 bR G A o T8 I A XA bR AL T LLAITE A/D e 15
45K, ADCR ) START f7IsKTF 8 A/D 4, 4 START fi—A ETHME 51— RS 5 0 LUFGA
A/D B, T IR A/D FHIR] 5S¢, START (7 NARFEA “07, HEIEOCHIAEN “0” (A/D Helse ik
f55).

A el Thik
0 ACS0
1 ACS1 TEPERLR S N\ 18
2 ACS2
3 PCRO E X PB Y BE
4 PCR1 % PCRO. PCR1 Fil PCR2 #5240, M A/D ¥ty
5 PCR2 % 4 5 A LAYk /S D) FE
A/D LR FRE0: A/D B L)
6 e BHR BIT3-5 ARA M SR B START 155K
WG A/D #454%, 75 EOC W] g2 4b T AN a2k
A, HAATT S “A/D ST w7
A/D B ah 1 I
7 START 0—~1—0: JTh;
0—1: A/D #HE N3 H'EEOCH “17

ADCR (22H) HfER
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ACS2 ACS1 ACSO FEREE

0 0 0 ANO

0 0 1 ANI1

0 1 0 AN2

0 1 1 AN3

1 0 0 AN4

1 0 1 *

1 1 0

1 1 1

BB I 1 %

PCR2 | PCR1 | PCRO 4 3 2 1 0
0 0 0 PB4 | PB3 | PB2 | PB1 | PBO

1 PB4 | PB3 | PB2 | PB1 | ANO

0 PB4 | PB3 | PB2 | ANI | ANO

1 PB4 | PB3 | AN2 | ANI | ANO

0 PB4 | AN3 | AN2 | AN1 | ANO

1

0

1

AN4 | AN3 | AN2 | AN1 | ANO
K LAREAH
PB O/ E

ACSR 1565 7 A B IR . F P ASREAEH] . ACSR [R5 1 RIS O 7 HIRIERE A/D He 0 B

M A/D BAFRSERUN, A/D P IWTARERE . 4 START drikrh “0” B4 “17 i, BOCHER “17,

A/D B AR S

BEIR AP TG L P05 #8 B AU A/D By, 75 W EOC W figdh T AN R3S . AEREUIE
EEREA R 10 NME2 TR START . 151 0 KAIMR1E A/D Heffeds . BEUUEIELFEALARTE 0, W]
AIAWILRIE A/D,

HEHE Bit7 | Bit6 | BitS | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ADRL (20H) D3 D2 DI DO 0 0 0 0
ADRH (21H) DI1 | DI0 D9 D8 D7 D6 D5 D4
7E: DO~DI11 & A/D 44 B R ~ =i L

— === (OO

— = OO ==

Minimum one instruction cycle needed, Maximum ten instruction cycles allowed

START \ \
o\ e Wl
EOCB A/D sampling time| A/D sampling time A/D sampling time:
k_’fADCii P_tAch,’| ){_tADc?>|
PCR2~
PGRO 000B 100B 100B 101B 000B
~1. PB port setup as I/Os
2. A/D converter is powered off
to reduce power consumption
ﬁ8§g~ 000B 010B >< 000B 001B >< don't care
E°Wetr'°“ Start of A/D Start of A/D Start of A/D
ese conversion conversion conversion
Reset A/D Reset A/D Reset A/D
converter converter converter
End of AID End of A/D End of A/ID
1: Define PB configuration conversion conversion conversion
2: Select analog channel
le— taoc —»| l&— tanc »| l&—— taoc —»f
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
tapcs=32tap
tapc=80tap

A/D BHEF
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TSP AT U0 R SRS A/D Bt SN TR AN ADCR 4243 I EOC LA K
Wi A/D B 55 G i 5 AT BB WK ORI A/D SR A S K
1 1: 315 EOC SLHAIWT A/D Fefffe 7 58 i

clr

mov
mov
mov

mov

EADI
a,00000001B
ACSR,a
2,00100000B
ADCR,a

25 1 A/D T
: BEE ACSRZF /7o, 1 Féfsys/8MMUM A/DFE it B

: {EADCR %} f£ 82 b ¥ B Port PBO~PB3 i A/Dii A\
s BCE ANOBE T A/D#E i

o ARG I R A JE, STARTIE S (0-1-0) UAIFE10D

s R4 I A R H
Start_conversion:
clr START
set START . A/DIEBE AN
clr START ; JFAR A/DHE
Polling_EOC:
sz EOC ; A9 ADCR A7 A 311 EOC 17 ) Wt A/De 45 J& 153 56 1l
jmp polling_ EOC s RS
mov  a,ADRH ; MADRH {7 #5135 HUA/DFE 4 45 1) iy 574
mov adrh_buffer,a s R RN g S EFAr s
mov a,ADRL ; MADRLZF A7t B A/DH 4 45 SR (IR 545
mov adrl_buffer,a s R RN g S EFAr s
jmp start_conversion  ; JFR N —IRA/DHK R
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Bl 2. FR IR AR AD B e 75 58 .

clr

mov
mov
mov

mov

EADI
a,00000001B
ACSR,a
a,00100000B
ADCR,a

start_conversion:

clr START
set START
clr START
clr ADF
set EADI
set EMI
s PWTRSS TRET
ADC_ISR:
mov acc_stack,a
mov a,STATUS
mov status_stack,a
mov a,ADRH
mov adrh_buffer,a
mov a,ADRL
mov adrl_buffer,a
clr START
set START
clr START

EXIT_INT_ISR:

. 2% EA/DT K

s WEACSRAAfiay, IEF sys/8MHCN A/DF N

. 7EADCR 27 {728 1% &' Port PBO~PB3{{ h A/Dii A\

;B E ANOBE T A/D#E i

s CYRERLE LA I S, STARTE 5 (0-1-0) 4ifE104

s TR I A

; A/DEEIRIT AT

;. FFURA/DE:

; W BRAD T W SR bR A&
; FJF A/D P

s FTIF R b

s 5 ACCHRAF BT € LI 5 A7 A

s RSTATUS A B 7 5 LI 75 A7 2

; MADRHZF A7 & 3 A/DH e 45 SR i L 77

s K RN R 58 X A

. MADRLZ7 £ B A/DEE st B0 751

s A GBI P 5E X R A7 A

. AIDEH AT
. TFURA/DE: i

mov a,status_stack
mov STATUS,a ; K STATUS N A7 i th
mov a,acc_stack s BACCME A7 it
reti
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KREEEAM—LVR
Vob  Vopr

H T ISR TR, REROUMEBRE A IR, WA T 55V 5.5V
YEHLEAE 0.9V~Vyyg Z [0, Bl 484k, A4 LVR 4 3 ff o
PEF=HE AL .
LVR LJREut B . U
o ARHEEO09V~ Vi) FPARGS B EFLE 1ms DL Eo iR R FIRAS % 5oy
HESE Ims LLLE, B4 LVR 2288 A AT R AL hfE .
«  LVR B S5AMBRESHE 5110 “80” MIhReRHIIT RGH AL v

Vo 5 Vive ZH IR ER W R FiR: 0.9V

vE: Vorr SETERG Bk 4MHz
I, AR A IE W B AT B U A

VLVR LVR Detect Voltage

"t

Reset Signal

< P
Reset | Normal Operation l Reset
?
1 *2

R ERA

e 1 EOUERGRG SRR EEAT, RGN IETIZITLLET, SST f2AtHsM Y 1024 N RGN B I HIER .
#2: BUPRHHRES BAUREF 1ms BLLE, BN LA A 1ms EIR .
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I TR

TERINM TP IET. PRI AUERE G DMRIESEIE BT .
IR

PZIE DU Ke LRGN B RYE A RC J i 4t i A= -

WDT W EhiiE R

=Rk e NEE WDT #3524 I Al oc i .

T WDT 5415 $%.

IR K kR WDT B4 480, “1 445847 /8 “CLRWDT”
WAETER: WDT; “2 &84 7 FnZFNEH “CLR WDT1” F1 “CLR
WDT2” 4 figiflk WDT.

M 5

IR0 R e X EE T e, AMERE A D (AT PAVERELA K RGN
HALT AR (1 RE ). (e X)

k.

I T K s SN SO NI, SR A SR B b R PA
W LA E X, PB. PC F1 PD #2158 X

PFD #%#%.
PA3: Hi Pt Bk PFD %t
PWM 3%

PDO: Hi P th 5 PWM i

RS A IhRE: TR/ .

MPO/MP1 7 A8 8 Srik#s,

W MPO Fl MP1 #E$ 0 7 AL 3 fras, I ABARAFG#% SOH 2 5 1 Hh
Hk, e MPO A MP1 725,
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IO FH i

Vop
O
VDD
R o PAO~PA2 K—»>
|
: é 100K Reset PA3/PFD [¢—» VoD
! Circuit PA4/TMR [¢—» 9470 .
| ;
01uF_— 1 — PA5/INT [¢—» P osc1 | RC System Oscillator
| ES | 24kQ<Rosc<1MQ
L+ ! PAB~PA7 K—> Rosc fsvs/4
| 0.1uF ! = osc2
‘- *T ***** - PBO/ANO
P e PB4;AN4 7 0OsCt
R1 Crystal/Resonator
osc 0SC1 c2 - System Oscillator
o~ PDO/PWM [4—>» For R1, C1, C2 see note
Circuit 0SsC?2 0Ssc2
T

I
: HT46R51A/HT46R52A OSC Circuit
|

e 1, AP ERE N RE IR 5
VU AIR S 2R, A SRR TR C1 5 C2 RHEL RS RE R . T T M B i e s sl il A L2
Cl 5 C2 kAl LLIEW IR, A2 rES, RIKELEMM. 2 LVR THRERH B, R8sk 2 s R KT
TAEH RIS A B, AT BN B R1. C1 5 C2 WAEE 7T LURR S A4/ 1 U 28 1 R
F Ui WA SR 52
2, HEAiHEK
A A7 ERL I R BEL A% R M S O 4 T ¥R K VDD /£ RES 51 L TH Bl 2 i Redass, IR SUE 4Edsde Im
SV 2 . T BRI ST, RES IR 5126 R nT B Mt Ae it .
3, ST R R ANEA H R N (AR P TR A EE AR 9 AR AN R R AN, T LAS AR Y a5 HA0075S .
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IRSEME

Bhic fF | Vi B | 184 A | BwksHar
HAEZH
ADD  AJ[m] | ACC 5¥UlAFEfE#sAIm, 455N ACC 1 Z,C,AC,0V
ADDM  A,[m] | ACC ¥l fEfastiin, &5 BN Bl 176k s 1o Z,C,AC,0V
ADD  Ax ACC 5 7RI N, &5 ACC 1 Z,C,AC,0V
ADC  Am] | ACC S5%udififitide. BEAIhRBEMIN, 459N ACC 1 Z,C,AC,0V
ADCM  A.[m] | ACC 5¥dlsfeftiae. SEAIARGAMIIN, 45 BN B 17 ik s I Z,C.AC,0V
SUB Ax ACC 57 RIS, 45K ACC 1 Z,C,AC,0V
SUB Alm] | ACC HEARAFEZRAHI, 45 RN ACC 1 Z,C,AC,0V
SUBM  A,[m] | ACC ‘5 %s /i de Mk, 45 BN B fe4 e v Z,C,AC,0V
SBC Alm] | ACC 5¥lifititas . HEATFREANL, 45 WM ACC 1 Z.C,AC,0V
SBCM  A,[m] | ACC 5¥dli et s, WEAFRGAIN, 45 RBMNBHEAE 1k A 1M Z,C,AC,0V
DAA [m] | BN O ACC B A T3R8, Ik ah Rl 0 c

NB At o

BHEIEH
AND  Am] | ACC 5¥dififitisetit “«57 28, 4531 MA ACC 1 Z
OR Alm] | ACC H¥afifitanin “80” 25, 4538 ACC 1 Z
XOR  A[m] | ACC H5¥¥afrffigsti “mal” &5, 255N\ ACC 1 Z
ANDM  A,[m] | ACC St a il “ 57 185, 4RSI a I y4
ORM  Am] | ACC H¥ffeftastt “ul” 3855, &5 RIRNBRAE k0% 1M z
XORM A,Im] | ACC H¥fEfefbastt “Fok” B4, 45 RN i fE 1% o 1M z
AND  Ax ACC S5 7Bl “ 57 185, g5 M ACC 1 Z
OR Ax ACC 5 R “sk” 125, 25N ACC 1 Z
XOR  Ax ACC 57 Bl “ el B85, 453N ACC 1 Z
CPL [m] | XPE AU, 45 RN B A it 4% 1 Z
CPLA  [m] | xEdlEAAE s, 253N ACC 1 y4
INCA  [m] | B38ERA GRS, 453N ACC 1 Z
INC [m] | S IEE A, 45 RIS 1 Z
DECA  [m] | sigddhfritds, 458 ACC 1 Z
DEC [m] | S IREAE A A, 5 R NE A7 2 I v4
BAL
RRA [m] | Bdafrtges i —10r, 453N ACC 1 "
RR [m] | Bifrtae R —0r, &5 RN B A7 i 4s 1o "
RRCA  [m] | i SR as B0, 45 N ACC 1 C
RRC [m] | WD ER AR A AL, 45 RN ER A it 2% v C
RLA [m] | BdEfrfges /o —10r, 453N ACC 1 "
RL [m] | Bifrtae 2o —0r, &5 RN B A7 4% 1 "
RLCA  [m] | FFRHE SR as 2o —1r, 45 RN ACC 1 C
RLC [m] | WA ER A B R, S5 RN A e 1" C
BiEteiE
MOV  Am] | ¥ dsf7itdsik s ACC 1 xI©
MOV  [m],A | ¥ ACC %5 5t {7t e v 7
MOV  Ax | ¥ EIB0%EE ACC 1 -
PiEHE
CLR [mli | FEBRESE Ak 85 47 1® "
SET [mli | B4 B Ak A A 1 I
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Bhin s B EC R T
%%
IMP  addr | Jo4cfkit 2 ¥
Sz [(m] | G SRR B A%, Mk R — 4484 1% x
SZA [m] | B S% S ACC, WRNARNE, NP F—4354 1% I
Sz [mli | WRER ARG 205 1 A%, WIS F— 4454 1% T
SNZ [mli | G FER ARSI i LA N, MIBT F— 4354 1% x
SIZ [m] | BSIGERAE GRS, WIRLER AT, WBGLF 4454 19 ¥
SDZ [m] | B AR, R RN T, WPk R 4354 1@ T
SIZA  [m] | ESIEEURAEE S, LS RN ACC, WIRLE R, MBk L@ %
4354
SDZA  [m] | bR RS, 4 RN ACC, g Roh%, Bk L@ %
4354
CALL  addr TR 2 I
RET TR ] 2 ¥
RET  Ax | WTRFRIE, I BIBURN ACC 2 ¥
RETI PGl A 2 T
BR
TABRDC [m] | iECYRTTIA) ROM A2, 1% % ¥R 47 4% 221 TBLH 2® I
TABRDL [m] | i:HUEJS T ROM N2, FE16 3 SRA74% 24 f TBLH oM I
Hek4d
NOP Gt e 1 ¥
CLR [m] | iR B A ™ T
SET [m] | B ER A 1M T
CLR  WDT | 3§ME 145z e 1 TO,PDF
CLR  WDTI | FiiE A I 10 I % 1 TOY ,PDF?
CLR WDT2 | FiERE 1100 % 2% 1 TO“ PDF®
SWAP  [m] | AZ#Bs (et de im0, S RO B A7 ik 4% I I
SWAPA  [m] | AZHeBURAE0% B G0, 45 BN ACC 1 x
HALT HEN AL 1 TO,PDF
VE:oxe SZEIEK
me ECYRA7 A L
A: Bindds
is 55 0~7 /i

addr: FEFFAAA% 2 otk
Vi SR AT
—: AFEMAREANL

D,y FHE L 043 PCL 24748, WS AT B2 3 I8 K — N84 (T R o i o

@, BRI AT ISR IE K — MR YA R ey s 75 R AT B AR S e K
(3): (I)EFD(Z)
@, #1447 CLR WDTI1 5% CLR WDT2 4545, B [ 1M I 2 b, )4 500 TO R PDF kRfi: A AL
20 TO F1 PDF Api&ifir.
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ADC  A,[m] B N#R5EARAEaERS AR EATI, 253N B e
Y« KRR . BR A A DL S AR AN, A5 SRAE TR BN
e S BUY ACC€ACC+[m]+C
ALY An Y (VA

TO [PDF| OV | Z | AC C

— | — J J J J
ADCM A, [m] NS84 s BECAREARD, 45 RUBONBU A7 it 25
i« KGRI B A S LS AR EAT N, 25 R AR TR 2 -
N BN P [m]€ACC+[m]+C
REMA bR AL

TO | PDE | OV Z | AC C

— | — J J J J
ADD A, [m]  FNasHdEAAAE S AN, AR RN as
YL« KIS RINES . BURAAESEAN, &5 RAFE BN
BREI R ACC€ACC+[m]
ALY A9n Y (VA

TO [PDF| OV | Z | AC C

— | — J J J J
ADD  A,x ESINEASRVANE ¢ iV RTINSy I
Y« AFE A BN A E A RIEAR N, 45 RAFE B2 ds
e S BUY H ACC€ACC+x
REMA bR &AL

TO | PDE | OV Z | AC C

— | — J J J J
ADDM A, [m] ZN#R5EARAEAESAH, 45 BN S Ak A
Wi : AR RN B as BN, &5 BAP BB IR A6 85
e =R [m]€ACC+[m]
REMA bR &AL

TO | PDE | OV Z | AC C

— | — J J J J
AND  A,[m] S HEEAmaa <57 188, 458N B
Wi« AIR AR B AOZ Y, 45 RAFE R nds
IEE ACC€ACC “AND” [m]
REMA bR &AL

TO | PDE | OV Z | AC C

- - - J N N
Rev. 1.30 31 2009-03-06

HT46R51IA/HT46R52A



HOLTEK i ‘ HT46R51IA/HT46R52A

AND A,x 25 BEy “ 57 B8, SRR

i AFELSH B MEHE . LEIEOZ S, &5 RAEE 2t
Sz BUY ACC€ACC “AND” x
ALY AT IA

TO | PDF | OV Z AC C
J

ANDM A, [m]  FjnasHdaiftastic <57 B85, a5 RRAER A

Wi : KIEACEMASE B a0, 45 RAFENER A2
e RN [m]€ACC “AND” [m]
REM AR &AL
TO |[PDF| OV | Z | AC C
- - - J - -
CALL addr TFFAH
Wi : YA HER L BT e A 1) FRE T, SRR P TR i —, R R P T B (A B
FRAFAEA T, RGP T AR R i A TR B RR e v s o o
N SUN Stack €Program Counter+1
Program Counter < addr
R AR &AL
TO [PDF| OV | Z | AC C
CLR [m]  THEBREGE A
Wi : AFE AN B AT Y B
IEH [m] €<00H
REM AR AL
TO [PDF| OV | Z | AC C
CLR [m].i HEEAAEAIEE i 60 “0”7
Wi : TR AN B ATt A5 I 1 ALETS %
IEH I [m].i €0
R AR AL
TO [PDF| OV | Z | AC C
CLR  WDT 5BRET e a4
i - AF AR WDT TR O 0 FFLE TR HED , B 5 br A7 (PDF) MG | 1A% Hi bR & A7 (TO)
e S BUY H WDT € 00H
PDF&TO € 0
SR AL
TO [PDFJ OV ]| Z [ AC ] C

0o | o0 | — | =] =1=
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CLR  WDT1 FUEERAE 140 5
Ui : DAZRFENE CLR WDT2 —ilfiif, A a5 WDT i 88 0 JFEE Bt 50 . 4fEFr A
PATIEIZFR A, BAPAT CLR WDT2 I, R4 SNSRI i &AL (PDR) A $ H
f7(TO)E%, PDF 5 TO & ¥ FIREAZE.
IEH WDT € 00H*
PDF&TO € 0*
AR &AL
TO [PDF| OV | Z | AC | C
0* 0* N — J— J—
CLR  WDT2 JliiERAE I 1M s
UL WAL CLR WDTL A8, A7 WDT T 3 OA 0 TR TR0 . 4FLF
PuATIdiZIE4, BATHAT CLR WDTIL I, R4 SR s hr G0 (PDE) A4k
f7(TO)¥# %, PDF 15 TO ff# FUREAZE.
e S BUY H WDT € 00H*
PDF&TO € 0*
SRR AL
TO [PDF| OV ][ Z | AC ] C
0* 0* N — J— J—
CPL [m]  XTEAEAEAE A EUR, 45 BB A7 6% 2%
Wi : A FG A B B AT 2% P LRAF IO B U
SN B [m] € [m]
AR &AL
TO [PDF| OV | Z | AC | C
- - - J - -
CPLA  [m]  WEdRAF s U, 25 N B2nes
Wi : AFR A B RAT A A8 WORAFIOEIUR S, &5 RAFTAE Bnas
BHIRE: ACC € [m]
AL T YA
TO [PDF| OV ][ Z | AC ] C
- - - J - -
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DAA [m] B INVZ0E G N SN B A A, R 45 RN B A7t 4%
Wi AFe 4K B gsE RV AL 2 3 R %k BCD 1. W BARPUALIME KT “9” Bk AC=1,
2, BCD PHH AT LI “6”7, If FLA M AR AC1=AC , B AC 3R 1505
RS . AR DUAL I KT “9” Bk C=1, 54 BCD PR AT R EE N “6”
i ACL, I C &AL A0 BCD B AT XM R AE N ACL, C FMERFFAL . 45
BV AE g, A REAARE AL (C) B2 5 o
(e W ACC.3~ACC.0>9 B AC=I
A4 [m].3~[m].0 €(ACC.3~ACC.0 )+6, ACl=AC
750 [m].3~[m].0 €(ACC.3~ACC.0), ACI=0
IFH
I ACC.7~ACC.4+ACI > 9 & C=1
W4 [m].7~[m].4 €(ACC.7~ACC.4 )+6+ AC1, C=1
M) [m].7~[m].4 €(ACC.7~ACC.4 )+ AC1, C=C
ALY An Y (VA
TO [PDF| OV | Z | AC C
o e e e J
DEC [m]  BEAAEAR IR 1, 25 BN B A7 it 2%
Wi : AT A B AT A 9 VBB I — T T8 P B A7 2 o
BHEFE: [m] € [m]-1
AL Y A
TO | PDE | OV Z | AC C
- - - J - -
DECA [m]  Bafrtsdsf g 1, 53N 2nas
Wi : KRB AP A W I BUE DR —, TR B n4s .
e S RUY ACC € [m]-1
AL An Y (VA
TO [PDF| OV | Z | AC C
- - - J - -
HALT HENB T
Wi : RIS AP PAT I R R G B, RAM FI2F 7728 N B AR 47 JFR A, WDT %
WG “07, BFRENLPDR# A 1, WDT 146k A (TO)BEE J 0.
N BN P Program Counter €< Program Counter+1
PDF € 1
TO €0
REMA bR &AL
TO | PDE | OV Z | AC C
0 1 — | =1 =1 =
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INC [m]  BEAAEAR AN 1, &5 RN B A7 2
Y« AFG AW B A A N IEUE N —, &5 U B A2
Sz BUY [m] € [m]+1
A An Y (VA
TO [PDF| OV | Z | AC C
- - - J N N
INCA [m]  EIEAAEasf A 1, 45 RN EBIE A7 i
R KRB ATk A B IN —, 453 Snds.
IEH ACC € [m]+1
REMA bR &AL
TO | PDE | OV Z | AC C
- - - J - -
JMP  addr  E4MFBEE
R AFE A R BRI H 0 R R U A
e S BUY Program Counter €< addr
AL A9n Y (VA
TO [PDF| OV | Z | AC C
MOV  A,[m] HEEEAAE LS BN
Y« AT A ST K B Ak 35 P I EEDE 2 BN N
e S BUY H ACC € [m]
REMA bR AT
TO | PDE | OV Z | AC C
MOV A, x KT BVHOE 52 B s
Wi« PN ER Y LAVALIES-SES EIIE A
IEH I ACC € x
REMA bR AL
TO | PDE | OV Z | AC C
MOV  [m], A B B Ingsik 2 H A Ak ds
LR AFGA NG BINAHEIE B AT N -
IEH [m] € ACC
REMA bR AL
TO | PDE | OV Z | AC C
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NoP E e
Bi - KAGLAEARATIZ S, T UK AR PR e —
N SUN Program Counter € Program Counter+1
SEMABRSAL

TO PDF | OV Z AC C
OR A,[m]  FINES BRI B B5, SRR s
E RIS IE RN Bl o k45 300 2Nk
SN BUREE ACC4ACC “OR” [m]
SRR AL

TO PDF | OV Z AC C

J— J— J— J JE— JE—
OR A, x Fmgs 5 rRIE o i85, AR BN
E PN (Rt (W I IEAZENRVARIE S glivetd T B E SV EIE I
e BUN N ACC€ACC “OR” x
SEMABR AL

TO PDF | OV Z AC C

J— J— J— J JE— JE—
ORM  A,[m] Zinds s fefifiastit “ol” 185, SR EE A7 a5
E RIS RAE R IMEHE . A S MOE G, 4 R B A 3 .
BE IR [m]€ACC “OR” [m]
SEMRAR AL

TO PDF | OV Z AC C

N N N J J— J—
RET NS A
i - AFE 2 RN HERR B A7 RV R P v B AR [ e v s
IEH I Program Counter €< Stack
SRR AL

TO PDF | OV Z AC C
RET A,x NS o 3 1 M B L RVARIE 91 N i IE
i - AT N HERR A7 A7 IR P v B [R5, IR Sz RIEOX [ 2N 2% .
IEH Program Counter €< Stack

ACC € x

SMARR S AL

TO PDF | OV Z AC C
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RETI M TR [E]
Ti B : IR A HEAR ZF A7 2% TP R P B IR P 8E% . 5 RET ARFE e
HH AR T 25 AR NI, B 20 T TR I 25 A2 4% INTC 19 0 AZ(EMDH I R A & 1, A
VBT R 55 -
IEH I Program Counter € Stack
EMI € 1
REMA bR AL
TO | PDE | OV Z | AC C
RL [m]  Bdafiftas i —N0r, S5 RN EIR At ds
Wi« AR A R BAATAE A NI EE A —L, 58 7T AR5 0 7, &5 kI BR A7 1A o
JEN BTN [m].0 €[m].7, [m].(i+1) €[m].i; (i=0~6)
REMA bR &AL
TO | PDE | OV Z | AC C
RLA m]  Bdafeftdn/cts—0r, S5A0N Bnds
Y« KRB AP A NI BUE 2R —1r, 38 TR RIEE 0 A, 2592 R nas, k(e
fiti 7 N I EUE AR
IEH I ACC.0 €[m].7, ACC.(i+1) €[m].i;  (i=0~6)
REMA bR AL
TO | PDE | OV Z | AC C
RLC [m] DRI GRS oL, S RN IR A s
Wi« KIS I W At A EUE S A bR S e —Ar, 38 7 AL briks, SRR PR &R 2
EE VAP SeS IRy eaira s
IBH R [m].(i+1) €[m].i; (i=0~6)
[m].0 €C
C € [m].7
A A9n Y (VA
TO [PDF| OV | Z | AC C
— | — | = | — | — J
RLCA [m]  FHEOCR ARG S o AL, 45N R nds
YL« IR IR A N I EUE S AR E e 07, BB L BRI bR &, M bR &R 3
E RV SeSE Y/ IEEN
e S BUY H ACC.(i+1) €[m].i; (i=0~6)
ACC.0 €C
C € [m].7
REMA bR &AL
TO | PDE | OV Z | AC C
o e e e J
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RR [m]
Ui«
BRI
SR AL

RRA [m]
P llﬂ

SN BUREE
MBS AL

RRC [m]
P llﬂ

e BUN N

MBS AL

RRCA  [m]
B

SN BUREE

MR AL

SBC
Ui :
Lﬁﬂfi

SRR AL

A,[m]

BB —AL, 4RI BE G 75S
KIGL B AAER NN BUETE A AR, 28 O iR BISE 7 4, &5 JLak B A7 i s o
[m].7 €[m].0, [m].i €< [m].(i+1); (i=0~6)

TO | PDF | OV Z AC C

B aAB—A0L, gi RN Bnss

KA A e AR it W BUEIE A A #, 56 0 AR 2IEE 7 47,
PiArfit o N I BUEAAS o

ACC.7 €[m].0, ACC.i €[m].(i+1);

2R SESTEIEYIIIE FITE-/

(i=0~6)

TO | PDF | OV Z AC C

LR B A A A AL, S5 RTINE IR A%
ARG ATt as N B MRS SRS, 5 O (LIRS, AR GRS 2
97, SPRIERIAEAE RS

[m]i €[m].(+1); (i=0~6)
[m]. 7 €C
C € [m].0
TO |[PDE| OV | Z | AC | C
— | -1 =1 =1 = J
W B A A B — 0L, &5 RN R nas

AAR RN BAF 4% N BB IR ARSI A RS, 26 0 ALEBUREER AR S, BEAIARTS

RIS 7 A, S5 50LR SN, B S N I EEAAL .
ACC.i €[m].(i+1); (i=0~6)

ACC.7 €C

C € [m].0

TO | PDF | OV

N

AC C
J

Fonas b Bl et ds . HEAARSHI, AR 2N
AN A R N ELIR 2 B A7 il 25 (B LA SRR AR S IS, 5 AR S04 -
ACC&ACC+H[m |+ C

TO | PDF | OV
— =1
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SBCM  A,[m]  Bn#s S5 AaEes . SR G, 45 RN B Ak
Y« AFE AR BN A (IR LB A7 B LA S AR S U, &5 B B A7 i 2%
e RN [m]€ACC+[ m ]+C
AL An Y (VA
TO [PDEF| OV | Z | AC C
— | — J J J J
SDZ [m]  Bdafifsdsim 1, WiRgiEh “07, Whd F—4%HE4
i« IR A A AT A% N EE DR 1, AN 0, #7504 0 Bk F—4&%54, Wi
REERAE, WA HBHRSPAT R T EISIF—4&454, HmA—72 8 H B
FRIE RS (AR I . BIHAT N —4&55 2 (— M a2 ).
JEN RN WRM]-1=0, Bkid F—&B2PITH T 4.
REMA bR &AL
TO | PDE | OV Z | AC C
SDZA  [m]  BaArfEdso 1, BN Ry, e <07, Wkhd F—4&iE4
Y« AFE A A AT A% N EUE DR 1, AT 0, 24 0 WISkt F—4748 2 4058
S BHEATA 3 P (R B 21 R0 2%, i £ A i 2% 9 (EAN, RIS 38 0, JBPAEH
AR HAT WIS T — 4384, IR — A2 B DL IEF I HE 2 (AN 4
J . BT N —4&48 2 (— MEL I .
e RN WRM]-1=0, Bkid F—&B2PITH T 4.
ACC €([m]-1)
REMA b A7
TO | PDE | OV Z | AC C
SET [m] B HEAfE
Wi« AT A At A NI EE RN E R 1.
BHEI R [m] € FFH
AL A9n Y VA
TO [PDE| OV | Z | AC C
SET [ml.i CEEEGEAAAGARIOEE i AL E “1”
Y« IR A A A I BUE 5 BN 1.
e S BUY H [m].i €1
A An Y (VA
TO [PDEF| OV | Z | AC C
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SIZ [m]  HdEfefgasin 1, WERE R “07, Mgkt 444
Y« YA B ARk 2 W IO AUE N 1, A28 0. #5080, Bhid F—4484, RISGT
A HATHR A PAT IR TSI R — 45484, JERN A28 A H DA IE B R4 2 (A
R W) . BMHAT N —F&F52 (ML),
B PR ([m]+1=0), Bkt F—17484; [m] €[m]+1
R AR AL
TO [PDF| OV | Z | AC C
SIZA B fgAe N 1, Kah RN By, WREEE K <07, WL %154
Wi : AT A A AT A W I EE N 1, RIS 0, #5754 0 Bl F—4&484, RISGTE
7F H AT AT IR TR —4&484, i A —A 28 W LIS IE#f e 4-(—
ANFRA IR, RN oE Jo A7 % A A B BN e, i BCE A0 2 OB AR R A AR
W HAT N —5 52 (— M2 ).
BHISRE: W [m]+1=0, Bkid F—47454; ACC €([m]+1)
SR AL
TO [PDE|] OV | Z | AC | C
SNZ [ml.i WEREHEAAAESIEE i AR €07, NIk F—4E4
Wi : AFR A S AT B A7k A IO SR L A, 5 0, WIRRRP PR B i 1, Bkl F—
17164, WOGHE HRTHR BT IR BT IR0 F — 44684, @A —A 2 B DS I
TR (AR D . BPAT N —&48 25— ML ).
= BN P W [m]iz0, Bk 174
SR AL
TO [PDE| OV | Zz | AC | C
SUB  A,[m] RS8R AAabasmm, 45 RN Bings
Y« KIS B INAE B a s AR, &5 kR 2 nas .
PO BUR P ACC€ACC+ m 1+1
SR AL
TO [PDE| OV | Zz | AC | C
— | — J J J J
SUB A, X ESINEASRVANEA @ i AT S Ny I
Y« ARG SE B INES . ST RIS, &5 SRR 2N
IEH ACC€ACC+x +1
SR &AL
TO [PDE| OV | Zz | AC | C
— | — J J J J
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SUBM A, [m]
B
ECBUNEE
MRS AL

SWAP  [m]
R
ECRUNEE

E AL A

SWAPA [m]
R
T SUR S

MR AL

SZ [m]
R

SN BUREE
MBS AL

SZA [m]
(K

e BUN N

MR AL

SN S EPRALE AN, 45 RN PR
ASG LI RINAS . AFfE S AT, 45 BTG RS o
[m]€ACC+[ m ]+1

TO PDF | OV Z AC
— [ =1 v v

|

AEHAEHE A A I AR, SR A7 it 4%
AFG A ST K HH ATt 5 IO DU A s DU LA, o 48 RAE I A7 A s
[m].7~[m].4 €2[m].3~[m].0

TO | PDF | OV AC C

N

ALHHAT A (K S AR 7, ARUBON RN

IS iRy h - €p aR (T AR EVER T E VAL R ER LA 4R SESTTE SIIETR
ACC.3~ACC.0€ [m].7~[m].4

ACC.7~ACC 4€ [m].3~[m].0

TO | PDF | OV AC C

N

WEARBHEAF iAo <07, Bk T~ — 4454

ARHG A2 F R A 3 A IR BUELRR A5 0, O 0 WIBE R —4748 4, BIJSGRAE Hirds
AT BT R — 4452, IRl —>2 FIIHT DU IE B (52 (- AMR2 JIE) .
AT T — A7 MRL A

R [m] =0, BN —AT4R2.

TO | PDF | OV AC C

N

BHafiftesit 2 2, mEAEHR “0”, NP F—4H4

ARIg A HIW A2 N IIEE LB R 0, 470 0 WISkl F—474: 4, BGTE/E H i 4
PATIWR TS N — 4484, RN —AZ W DA IEM RS (CA RS R ).
FEAEAE it o N L B B Nas, MiAAE S AR FEAAL . FIHIT F—5%F8L (N EL
).

WRIm] =0, Bt F—1T7454, I ACC€ [m].

TO | PDF | OV Z AC C
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SZ Iml.i QEREIRAAEAEE i 4k “0”, WIBL T —4&4R84
Wi« AFGAIEFIWAE G2 AR i AL TN 0, 4728 0 Bk F—1T484, RS /e H e
APATIARPTES T — 4464, JHEAN A A AR IERI R 2 (AR 2 ) .
MIHAT T —FF8 2 (ML) .
PO BUR P R [mli=0, Bkt F—174E4.
AL A9n Y (VA
TO | PDE | OV | Z | AC C
TABRDC [m] I ROM MAT TN, 3% 2 5 A7 i #% F1 TBLH
Wi« KA AR RIG TR R IR P W A28 AT 0, R ITIE B, S R F
TBLH 7 {745
PO BUR P [m] <FEFAAEARARTY
TBLH <25 A7 s s 7719
R M AR AL
TO | PDE | OV | Z | AC C
TABRDL [m] S ROM d5e o — DL NS, JFik S8 A7 4 25 Fl TBLH
R KFa4 ¥ TABLE fREHR I FRP ar A an i o 0L, B ITE BIfE A, 71y A%
#| TBLH 7 f£-45 N o
= BN P [m] <FEFAAAEAARTTY
TBLH <25 A7 s e 7719
REM AR AL
TO | PDF | OV Z | AC C
XOR  A,[m] a5 rlg “ 5l 85, 2RMA RN
AR AFA R INeHE B E e AN i k25 FE R nes.
IEH ACC€ACC “XOR” [m]
R AR AL
TO [PDE| OV | Z | AC C
- - - J N N
XORM A,[m] ZBn#5EdriEasie “muk” B85, 453N d
LR AFR A R RINAE . B SEMOE R 5, &5 B EARA7 iA
e RN [m]€ACC “XOR” [m]
R AR AL
TO | PDE | OV Z | AC C
- - - J N N
XOR A,x SIS SRR R B, RN RN
Wi« AFR A A R INAs 5 L RO B, g R B nds .
JEN = SUR ACC€ACC “XOR” x
R AR AL
TO | PDF | OV 7 | AC C
- - - J - -
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HER
16-pin NSOP (150mil) #}¥& R~}
tHHHHAHAEA
16 9
A B
1 8
v HHHBHEHHD
*C*
« MS-012
ws B/ R =N
A 228 — 244
B 150 — 157
C 14 — 20
c’ 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) 5% R <+
A

OO
18 0

1 9
goguoognoy

geluspiRepsananipeny
of T[T [TV

E G
>«

F

Fig1. Full Lead Packages

» MS-001d( . figl)

A

QOO

1 9

18 10

gtogunouggoy

oe 1111

>e > -
E G
> .
F

°} G T ]

—>

Fig2. 1/2 Lead Packages

G B 7] K
A 880 — 920
B 240 — 280
C 115 — 195
D 115 — 150
E 14 — 22
F 45 — 70
G — 100 —
H 300 — 325
I — — 430

* MS-001d( %, figl)
B/ R =N
A 845 — 880
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/ R BX

A 845 — 885
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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20-pin SOP (300mil)5ME R <+
fAAHAAAAAAR
20 11

A B

1 10/,
,,,HHH*H‘HHHHHH

* MS-013

-GN g BX
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° _ E
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20-pin SSOP (150mil)#ME R~}
tHANEAAAEAR
20 11

A B

1 10/,
,,,HHH*H‘HHHHHH

s aajmjaiaig i i
e ; a

e RF (BA7: mil)
L UN iR} =N
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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AU A A
5 R~
. T2 .
> -

—

-
v
A B C
+

. A

2

> e
T1
SOP 16N(150mil),SSOP 20S(150mil)
e %85 JF (BAL: mm)
A A A e AR 330.0+1.0
B A5l Py PE LA 100.0+1.5
C 0 AR 130702
D sh o 2.0+0.5
Tl Lt Sl 16.870°702
T2 4 vE 222402
SOP 20W
5 i R~F (B4L: mm)
A A A E AR 330.0+1.0
B A5l Py PE LA 100.0+1.5
C iEH’L\J‘EA_’/fé 13 .O+()A5/—()A2
D Y 2.0+0.5

Tl Lt S 24 870302
T2 Al 30.240.2
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PO P1

> - iy

@@\@éé@@@eaé _______________
fan) ﬁ} &) ® 2 c| B

o1/ P R

A0 e

q- i :F

O 00 OO0 OO0 OO0 O% rumae

-

\ IC package pin 1 and the reel holes
| are located on the same side.

SOP 16N (150mil)

N

5 BiEA R~F (B4: mm)
w E 4 e 16.0+0.3
P oA LILEl 8.0+0.1
E FALAE 1.75+0.1
F 2R LR B (T ) 7.54+0.1
D %Q?LE:;T% 1 '55+()A1/-()‘()
D1 TWEPZ/J‘ }LE?% 1.50+O.25/»0.0
PO 2 fLIA) R 4.0+0.1
Pl AR LI R (K ) 2.0%+0.1
A0 7K 6.51+0.1
BO I 10.340.1
KO0 7R 2.1+0.1
t &N )5 0.30+0.05
C 7 i 1 i S 13.340.1
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SOP 20W
s Ui Rt B fz: mm)
W @iﬁ?ﬁﬁ 24.0+0.3/»041
P oAl El 12.0+0.1
E FALALE 1.7540.10
F R LB (B E) 11.5+0.1
D ?%LE’?JX: 1 .5+()‘ 1/-0.0
D1 TWEPZ/J‘}Lﬁﬁé 1.50+0.25/»0.00
PO 2 fLIA) R 4.0+0.1
Pl 2R LK) 2.0+0.1
A0 EVAG'S 10.8+0.1
B0 T 13.3+0.1
KO WA 3.2+0.1
t N )5 0.30+0.05
C 7 i 1 i S 21.3+0.1

SSOP 20S (150mil)

5 BiEA JRF (BA47: mm)
w B 16.0*01
P oAl El 8.0+0.1
E FALAE 1.754+0.10
F R LI (B 7.540.1
D %JE?LE’?JX: 1 .5+()< 1/-0.0
D1 %7( EPZ/J\:I(LE?% 1 .50+0.25/»0.00
PO 2 fLIA) R 4.0+0.1
Pl 2R LI B (K ) 2.0%+0.1
A0 27K 6.51+0.1
B0 I 9.0+0.1
KO 7 7R 2.340.1

t e )5 0.30+0.05
C 78 i 1l i S 13.340.1
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BELSEBRHERAR (BAF)
BT RN TR FE X R — % 3 5
1% 886-3-563-1999

f£ L 886-3-563-1189

3 - www. holtek.com.tw

BRLIERMERAT (S0

BT EXAE 32 2 542 2

FH i 886-2-2655-7070

1& 1. 886-2-2655-7373

£ 11: 886-2-2655-7383 (International sales hotline)

BHEIBFRAT (L)

LilgE il 2016 &N KK 15 3% G= 201103
Hii : 86-21-5422-4590

15 H: 86-21-5422-4605

3t - www.holtek.com.cn

B SBFRAT FRINLELE)

VRYITI B L1 DR Bl R = B i o B A A7 KR A G Tt 518057
Hi 1 : 86-755-8616-9908, 86-755-8616-9308

14 I1: 86-755-8616-9722

BV SBARAT CExLELE)

BT IR X TR 129 5K JE 1721 % 100031
Hi 1 86-10-6641-0030, 6641-7751, 6641-7752

£ 86-10-6641-0125

BV SBARAT (AL

FRHRTH AR 97 5 584 C i 709 % 610016
Hi 1 : 86-28-6653-6590

111 86-28-6653-6591

Holmate Semiconductor, Inc. (dtENE4b)
46712 Fremont Blvd., Fremont, CA 94538
Hi3%: 1-510-252-9880

{EH: 1- 510-252-9885

P43k http://www.holtek.com
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