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HALT FIme it 1y & DABFAR D #E

Bk

HT48RA0-1/HT48CAO0-1 g )\ 7 s Pk RERE I FR L HL, & ZE N 7= S e v 1. OTP
Ji A< HT48RAO-1 FIHE IR AS S - HT48CAO 76 5 | AL fE I 584 M [A]

PHTIRIIAE. VO DARVENER. N ARIIRE. Il e, A AMNEBELIRE. BT IE N 5. 1S as K

By LORARM AL EEEHA A2 DIRED A v LU 2 UG T -2 M, BN 2D AP 428 8 S & Bl 1 R 48
NEGEHE S

Rev. 1.70 2 2007/10/12



HDLTEK#

HT48RA0-1/HT48CA0-1
JitE
Program C:dﬂ,
Program K—] Counter
LL N Level or Carrier
SYS CLK/4
Instruction D ivi i PCO/REM
Register v DATA Frequency Divider |—D| Carrier Control I—P&
T . )Lé Memory
v WDT PCO Control
g
Instruction
Decoder
TTTT ALU [—®STATUS L | qu PBO~PB1
K— PB
Timing Shifter EAY ««—X] PB2~PB7
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% é PORTApIX] PAO~PAT
0SsC2 0OscC1 ACC
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HT48RA0-1/HT48CA0-1

51K

51 B

PCO/REM[]

PA1]
PAOC]
PB1C]
PBOC]

24 [1 PA2
23 [1 PA3
22 [ PA4
21 [0 PA5
20 [1 PA6
19 [d PA7
18 [ PB2
osc1 17 [J PB3
vss(] 16 [ PB4
RES[]10 15 [1 PB5

NC 11 14 [0 PB6

NC[]12 13 [d PB7

VDD []
oscz]

0 N O g WN =

©

HT48RA0-1/HT48CA0-1
— 24 SOP-A/SSOP-A

51 AR

i\ M

AR TR
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PAO~PA7

N

8 A XA Er N 1, A by FL R A AR BE A
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PBO
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IR R Dl e D BE AN 1, W] PR 2 e
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TR P A MR RN o

PCO/REM

oty

HLP- Bl

RS- B Y O o AR FE B 0 PCO v L%l CMOS
it BT
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IE YA

Vss

GO, .

0OSC1
0SC2

LIIYAN
oty

fn AR % 51
RC ¥&3%

OSC1 Fll OSC2 #4% RC BY Crystal ( H#EIEIIERE) -
BN RGP, 7F RC BT, OSC2 & — A RGH &
DU A S (NMOS AR T B3 D)

RES

LN

WA R R SN, AR R

WIRS %
Hh 5L L
AR
S ) R P
MK

Vs — 0.3V~Vss+4.0V
VSS = 03V’\’VDD +0.3V

WAERE -50°C~125C
TARRSE -40°C~ 85C
i SRR -100mA

e XTI AUE DA, RIS HOIT R RVE R IS, TP e LIRAR RS AN LARIRES, T
HA KIAERR 7RV AN 4 T AR, mTRESEMAAS i i T HEE.
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HT48RA0-1/HT48CA0-1

BimES R Ta=25C
TR .
: 3 7N ] \
e i Voo I 5/ LBt} E= PN L:2X )
Vop TAEH — — 2.0 — 3.6 \
. AL
Inp TAERR 3V fsysedMHz — 0.7 1.5 mA
N - Jothak
Ists A HIAL 3V e pd — — 1 pA
AN S
Vi, iﬁ\l %/Jifj BRI H P A 3V B 0 B 02 Voo v
PNE NG
Vi iﬁ\]fg? YR |y — 08Vpp | — Voo \%
Vi | fEHCP4 A\ HLUE (RES) 3V — 0 — 0.4Vpp A4
Vi | &4 A HUE(RES) 3V — 0.9Vpp — Vo Y
Ve | IKHEEEMHE — i E=25C" 1.8 1.9 2.0 A4
IoL fo N T IR 3V | Vor=0.1Vpp 4 8 — mA
Ton PCO/REM #iy i YR HLIR | 3V Vou=0.9Vpp 2 4 — mA
Rpy hrHRH 3V — 20 60 100 KQ
FEe o LURHIELE 25 CIRIAAE T IR
T = Ta=25°C
VU i .
3 = /N ] )
#"e i Voo Py &/ WA | BK | B
fys | RGH B 3V — 400 — | 4000 | KHz
tRES A0 S AEALR HFA 1R K o - — 1 — — us
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HDLTEK# HT4SRA0-1/HT48CA0-1

RATNAEVH
154 PATHFF

HT48RAO0-1/HT48CAO-1 FEL ] A PAcfie 3 i BB B 1 I e ) AE R A o AR 48 A 0K R AT
VAo, A DA TS I B R . — AN SIS T DA ARG B 3

T2 B AT DAKE T3 AOREAT I o 1M 7 SUACVRAE —Ma2 IR T B R 2 A, e T
MR I R AT RS S AT IR L o XM RUK T REAE— DR I AT ROt T — M2 . HAE,
WERAR A SO RE T BRI, U SAE N2 IR e X — % i 2

T1 T2 T3 T4 M1 T2 T3 T4

T T2 T3 T4
systemClock / N/ N/ \/ /S

Instruction Cycle

pc PC PCH1 PC+2

Fetch INST (PC)

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

BEFiEEE —prC
10 {7 FE o B s 2 h A7 TBLE R P A7 2 P B BRA T 109 2 P 91 o FE PP o B i B K S LA 1024
ANk .

A Vs 1] — MR F A e R I AR 2 S J5, PC MMEAESIN 1o ARG FEP T S FR 10 B — 448
B PTAEFIRE P 474k TP T

HPAT BRSSP TR AL 38 PCL W77 TR AL WA R AL — A TR PR (A,
PC 23l IR RE A 4 IO N IR AT R 46 28

RSB AR B ., — BRI AL, I ALE ST HE S PAT I BGR (K R — 235 24T, s
RE MR —A2HRA Y (dummy cycle) KIRPUERIE 2, HAEBMPITIRFSRS . AWMHIT T — 5454

FEFF RS ARG 715 (PCLs 06H) JERIEEG 7 Arav. F AR 2] PCL ST Mk . X
Pkt X BEAE 256 /N HLHEYGE N o

MG RN, U A AN S 1

B
WIGEAL AT 0 0 olololo|]o]o]lolo
S Bk EE PC+2
3, PCL 9 |+ |@7]|@6|@5| @] @3] @] @ | @0
BhEE, TR #9 |[#8 |#7 |#6 |#5 |# |#3 |#2 |#1 |#0
TR A SO |S8 [S7 |S6 [S5 [S4 [s3 [s2 [S1 |so
Er e
E: ¥~ %0 . FEF BN S9 ~ S0 : HEMRZFAFRRAL
#9 ~#0 : FEACEAL @7~ @0 : PCL{V

Rev. 1.70 6 2007/10/12



HDLTEK# HT4SRA0-1/HT48CA0-1

EFF#ES —ROM

FEPFAEAH S (ROMD i FRAECEHAT 0 A ARS8 "™ pevice initialization program
FEBE A . — 3 1024x14 f7. nJ DA AR Pl Boss sl @ ms 45
Bk -4k
LR AEAE B S LA s bk 40k £ B A A e ok P 32 -
Hahil: 000H nO;H Look-up table (256 words) Program
HHLHE R A FEFVIE I o MRS ENN, FEFEM oren
000H Huhk FF 4G AT
T X
T 7 A7t 255 P PR A kb 240w 0l P R A S R b A . A
i%:ﬂg/?\ TABRDC [m] (ﬁ%ﬁﬁm’ 1 ﬁ=256 /I\$4ﬁ) *D SEFH Look-up table (256 words)
TABRDL [m] ()i —00) ¥ Frg Hudik M 7 1L 245 14 bits
AR, T 1946153 TBLH (08H). Fkgh KA Note: n ranges from 0 to 3
A 7 5 4 58 38 AL 3 ) H b bk ob, g e A7 A% 2% 5 BT R

TBLH [FI&A7, FAR M A 0 B2t o s 1w £

I TBLH N RS2y f7 8. MFRAEIRED (TBLP; 07TH) R LLSEE (7547 a%, FARIRENR i 2 4%
Hohiko AEVS A LART, JEIEX TBLP W A7 2 U EDR IR IR R I . BRAR & 2L MR 2 IR 58
JRIX SR I ERAE . LI P R 2L, SRR L W PRI S8 7 5t v AR DA X% (AR P A i s R A
Ao

A% ik
"% 9 | %8 | #7 | %6 %5 | %4 %3 %) #]1 #()
TABRDC [m] P9 | P8 @7 | @6 | @5 | @4 | @3 @2 | @1 @0
TABRDL [m] 1 Il |@7 @ |@5|@ |@3 |@ |@l |@0
RiEX

W %9 ~#0 . FAxIhEAT P9~P8 : MR/ ELA L @7 ~ @0 : FIGFREIAL
W HFFS —STACK

HEke A7 A7 2% (STACKD & — AR OR AT PC {H IR IR A76i# 570 . HT48RAO0-1/HT48CAO-1 [FIMERR N 1 .
HekR A AL A BEAS S B AP A (1) — 580, WA SRR G 1030, 1 e BEAREEE, WARES A,
HERR AT B tHHERRIREE (SP) ke . HERRIREN (SP) WAREEYS . — BRAETRFHAN, Ry
(PC) HIMESHIENHERL, 75 TR TS5, it —4R A4 (RET), HEFOR R S0 N HERE 1) A 7%
s, FHEEARFIEES (PC) . ERAEN G, HERRIRE SR MR IR

IR HER T, el NPT — AN FRIF A (CALL), MAMERS ™R, s — N
WER & Z K. (RARGIA RIS R D
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HDLTEK# HT4SRA0-1/HT48CA0-1

AR — RAM
w N N . N 00H|  Indirect Addressing Register
HAAFfAS RAM H 42x8 {41 B 78N N DIBe4l: o P
FETR T e 2 A7 e AL FH B AL 05 2% (32x8). X IhAEZHIf N o2H
T LA, e T KA, ANBES gj:
FRER T RE F7 A7 o UG [ B2 T A48 (00HD, [Hj4 - tikfly  osH ACC
B 1584 (MP; O1H), 2% (ACC; 05HD, FFHHHuss(keir gj: PCL
TP AEAs (PCL; 06HD, RASTRE %4745 (TBLP; 07TH), &£ gy ISEE
M F T A7 4% (TBLH; O8H), RS A74% (STATUS; 0AH), oo
N D245 (PA; 12H, PB; 14H, PC; 16H). 20H LA 0AH STATUS _
T (R A B GO DR B KRl — D4 AR T o UK Sl SR e g
FIGIE, #CKRIE] O0H. 8 F £ A7 s itk 20H-3FH 14 opn
T2 e Bl A A5 S OEH
OFH
P RAM X FLCHTRE ELEE BT R, &4, 63, B 1om
RURBAT SB[ T RS BRI LAAE, RAM i aE—fi &l n] 11
LA SET [m]i Al CLR [m]i f82REMANEZE. wi# 21 PA
RS B T HR A A2 88 (MP; OTHD [l S E kA2 IR I —
15H
EIE: S5 R 2 16H PC
17H D:Unused
Mkl O0H JEAFA B Tk 25 f7ds o BTG M. BT Road as "00"

XTIOOH] ) 15/ 5 4%A4F , #2xUs 17t MPOTH) BT 17 (¥) RAM 805, 20H

General Purpose

IE—'JT%:HﬁLiEX[OOH], 4%%]&@ OOH’ ﬁﬁl'ﬂ%%img)\[OOH]ﬁfU’ JH\IJ Data Memory
NSRRI 45 R, 3FH (32 Bytes)
F) 4 AR 27 A7 4% MP I BERESE 7 67, MP (128 7 A2k
AE X o ABEEATRERIT . AR MP 5 A L feds b E e
1% 7 A A% ) MP.
Bnd

Fnds (ACC) HHAZHEHIT (ALY IZHARKR. EX T RAM flbhl 0SH, g5 L
ITHAE, TEAHi B AL 5 AR 2 it B nas o
HARZHESR L —ALU

HARZHBIC (ALU) JEPAT 8 (AR, @HiEH i, CiRI LUF Ihhg:

HoARIZE (ADD, ADC, SUB, SBC, DAA)

WiHiz® (AND, OR, XOR, CPL)

¥fiiz# (RL, RR, RLC, RRC)

hEAEE (INC, DEC)

4y S2HIWE (SZ, SNZ, SIZ, SDZ...)

ALU AT UM EE S A5 R, B2 BRI A A7 e 1 1E
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HDLTEK# HT4SRA0-1/HT48CA0-1

REFHELE — STATUS

AL OAHD [05REN 8 i, HIERRERL (Z). MERAFER (C). MBI ATER (AC)
BEHUR GO (OV). BHEBIURRE R (PDE). 1 1IN 480 R G AT (TOD ALK, %3P i AILic
SORASEE R, 1T L AT E S S R

Bk T TO 1 PDF LASR, AR ZFAFA IO ER 0] HFE 2ok oA, X G ol Hoe P A7 as— A . AT 2
RETFABRIEIEA LU TO 5k PDF brbif. (HIE SRS FAAA RMIEH 2 SEORES TR,
ARG B, BIERN#E 1, AT HALT 454, sfBRA 110008 N 2 #0RE 028 TO F1 PDF Arifr.  Z.
OV. AC Fl C brBAL AR T /T s HRES .

756 AT TR, RS TR AL AN AR WERARE AR I N AL 2,
M H P RS BEDRES TN, AR R e SR LT, AR iR

fr | ®% £ 14

ERAE NI S G R T, s P A R AN R AEAR AL B4 C

BN R, CHiERR. EA TSGR A 3 4 5.

! AC | FEMTRIESAP RV T 1 S VUL AT, slpldis S DY LA R A
VUREAERE, AC #eEAL; R, AC #fEk.

2 Z | HRIEH e AT R A TN Z WeEN )2, 7 BErkEk.

W RIE AR W L, (HdR m A I EA A A, A OV BUEAL;

0 C

3 (0)Y% ! ™
k2., OV #iEk.

4 PDF 2% BT T CLR WDT $54, PDF #4i K. T HALT $54 PDF #; &
7

5 TO Z4; AT T CLR WDT 54 8T T HALT $54, TO #i55%. WDT

TR, TO # &AL,
6~7 | — | KX, EHIE
STATUS (0AH)§1$%§

PRy LB

HT48RAO0-1/HT48CAO-1 A7 P #ey Lk o 3 5
BETIERE, HT48RAO0-1/HTA8CAO-1 nJ LA 5 & 14435 54 L—I—mm osct
RC @i PIHHA LRGN B e vt K. AVE = é;_
WA 6, U S H R B, 7 HALT MU, TL{ 1
RGN BH AR, JF 2SN AT, KT Dike. osez g4 4 0scz

WIESEH RC 483558, I8AZE Vss 55 OSC1 2 i) 24 Crystal Oscillator ~ drain output)  RC Oscillator
ML LR SIKQ~IMQ. £ OSC2 i ARy

ARG RGN B 5 5, e T LU TR R G AMHRE
. RC ¥ 70Ut —PMRA T %, (HERGWRSHT Vops WENGH BASEWER, /4%
Zo I, SR 2RO E S %A, RC R ds EANE I .

W AR 8, fF OSCl 5 OSC2 X [aliER—ANEhAA, BT KR ELAL AR IR 37 i T 5 1 e 1t
(Feedback) FIAIAf7F (Phase Shift). BRUILLIAN, ANFFFEILABANE G S48, W4E OSCI 5 0SC2
Z I/ NMEPRAS (Resonator) RIS ASR G 2%, HIRA RIS HACR, (H2& T EIMEN A 7348 .
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HDLTEK# HT4SRA0-1/HT48CA0-1

I THIE R 2%

BIER 2 (WDT) IR (i Fg el CRETN Bl 4 20850 ARELBLR), I piiaa 73 S A it
I IR SR B AN [ FRIRR H I ] o

WDT s i) = MEHE
2”

XH n=8 ~ 11, HMBLEITORIER .

T 1140 5 I35 2 R B IR P (AN IE I8 AT 52 B AR A sl AN A5 32 2o ik, i S 80 ] 0 0L 1) &5
B BT 0T LU HE e I 1524 11, a0 WDT #6221k, s 5 WDT 3 LHUT#8 S 38— 234
£, 11 WDT & KRR IhRE. XM T, HAghoMBEHREN B3 R%.

EIEHIEVE R, WDT it H & R4 Z A AL TO 7. A =77 m LU FR WDT FIME: AN AL (K
HTH AN ZIRES B ), FHFME A2 A HALT $54 —ff. AWASRGRES: —42 844 CLRWDT, 5—
ot 484418 CLR WDTI1 J2 CLR WDT2 . iXPdlfe4 4, HAsikEdh—Fk, ik mi+ i CLR
WDT REGE R E . WR“CLR WDT #i%+¢ (Hl CLR WDLT X%k 1), A4 H#E 4T CLR WDT 154
Witk WDT. 7E CLR WDT1 F1 CLR WDT2 BEERIIEL T, (I CLR WDT HCH 20, A 2R
T 4IRS A S IEEER WDT, &, WDT 4 i I il KRG 2 A7

Clear WDT
Frequency Divider

Clock Source 3-bit Counter Prescaller
(System Clock/4) (8-bit)

Code Option
Select

> Code
Option

BIVER 8

—» WDT Clock Source

Time-out on (n=8~11)

HHEHEA —HALT

P RS i HALT $52 RSB, AT IS0 T
© RGRG A RMIAN{EIE WDT.
RAM N 25 A7 I N BARFF AL o
WDT Fil 3 Sies g i o
JITAT Pyt N\ i s S DR IL IR
PDF bR R EAT, TO bR A i o
HhEREALE PB LI R REATAS , WA AR S B A AN R AL REAE R S I4R 1L - A TO Al PDF
W&, RGEEALN R T LI 2« PDF b hn it R 48 LA T CLR WDT #5245 Ex,
ME R EAZ BT HAT 7 HALT 454 1 WDT P/Eii H, 2 TO bl r B, i Re™ 4wl 131
THEU PC MNHERARE SP B A7, HARRESHOREF AL

PB i F R HE A A1 IE T ISAT AOAREL . PB AR AE— A7 S n] LUSEL I I DK B BERE DA X R ST )it
Pt R R A TR I AR S AR, R OB AR ERAT T S S

IR, BEAE 1024 4ty CREENAND 5, REEMEWET. KIRH, EVRE
AR T — A1

N T IRNDIRE, AEREN HALT B2 Fir i 50RO RE B AR N At i 11 5 1A o
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HDLTEK# HT4SRA0-1/HT48CA0-1

ﬁ 'ﬁz VoD VoD
B{=Mogal PIrE A AT 0.014F
FEIEEATIN I RES W7~ A4:52 0. 100k 100k
£ HALT i[5 RES M= A= 5 Air o RES RES
IEFIZA7IN, WDT i & . T @ —
SERLRERT, SR AR BRI W B 2 R, KA 7 BRI Creat M Cireun
(LS BEIALRE. B PDF ARERAN TO Fakh, 2 N
FFREA AR L. £

h T E RS IR SRR IR T IEAT, REEME by TER KRBT AU EARAL it
D I 5E I 283 1 ok RESHG AN B i B (SRR, &R miar, 4y Zech oAb s ok e L I
S8 I B E ISR (SSTRME T —ANFIMUZEIR ], JL 1024 D R
;;Ezﬁ:j;m 2R (SSTHEAE T — MRS LE IR i [7] XN e, i EE LR

RGN, SST SSHINAE AT ZER P o H 25 i = e it £
Ja5h SST ZEIR, (HAEE Ak 3 RES 51, 9% SST & .

TO PDF - IvE Jis
0 0 YR EH AT
u u IE % 2 /E I i RESEAE B AT
0 1 r RESM i 7 5045 2,
1 u IE W IBAVER R A | 1A R ) i R )

VR CwRR AR
RGN A5 D REH G IR R B

T EEE®PC) | 000H
FIIRpa s | kR

B N H o 1) i AR
HeAkTRER SP & AR T
R T

HALT B———

e
Time-out

Reset

RES = bo—@c Reset

VDD
SST - JE—
OSC1 ®——  10-stage RES

Ripple Co%nter ktsip
SST Time-out

Power-on Detection

* ohip Reset ] L

RVt P RvAiNE g
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HDLTEK# HT4SRA0-1/HT48CA0-1

ARFABHRSWT:
IEEZATHAR BHiEE
FAS | BB | WDT iiitsiy | RES#iSEAr | RESWEAL | WDT iBRtsi
(E®EIE GEETHE) | EEHELD (HEER) *

PC 000H 000H 000H 000H 000H
MP -XXX  XXXX -uuu  uuuu -uuu  uuuu -uuu  uuuu -uuu  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
STATUS | --00  xxxx --1u__uuuu --uu__uuuu --01  uuuu --11  uuuu
PA 1111 1111 1111 1111 1111 1111 1111 1111 uuuu__uuuu
PB 1111 1111 1111 1111 1111 1111 1111 1111 uuuu  uuuu
PC | 1 | - 1 | - 1 | 1 | e u

TERE: “U RN
XORINAIHE -
# ¥ — Carrier

HTA48RAO-1/HT48CAO0-1 F2fit— Rttt 1, L PCO JLH— A At 1ol HEIDZE IR g2 At 3
Pt (REMD sHP i (PCOD .« AEIEFER A H M50 T, B PCO="0" R SuiF kit , & PCO="1"
KA LB, B PRES

I BRI Bl GRS Bl 4 050D RBROLK, i 73 58 A AL BEA =R 4 i AN ) ) 228

B MR
mx2"
28 m=2 %3, 1=0-3 RHBIRETETOREE.

R m=2, WP HEE AR 172, W5 m=3, 2P 0 b2 bea] B i HE % Tk 2
12 8¢ 1/3. (n=0 #lI4M).

B R PR o LR R PR (R R R BT«

m x 2" etz
2, 4, 8, 16 172
3 1/3
6, 12, 24 1/2 54 1/3

BPBMA LB TR RPTR -

REPR | BBHE AL mx2"

37.92kHz 1/3only 3
56.9kHz 1/20only 2

455kHz
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HDLTEK# HT4SRA0-1/HT48CA0-1

Frequency Divider

VoD
Clock Source 3-bit Counter Level Code Option
(System Clock/4) 120r1/3duty | g (carrier or level)
+ Carrier
I ] REM/PCO
Code Option Carsr:;reguty —a .
Carrier

| Read path for read-modify-write

PCO Data Register

BB/ P

SN/ 5 O

HT48RA0-1/HT48CAO0-1 $&4Ik—A> 8 AL AU fy AN/ thom . —A> 6 fr A 2 i Ao . —4> 1
Pr S . PA, PB, PC Z35iI%f N3] RAM [F[12H] « [14H]FI[16H]. PA (#4107 n] AL 2
iy NMOS %y st 3l SN, 17 Fdr fiBEL. 177 PB ) PBO ~ PB1 HLf5 PA [KIAHIAI K454, 1fii PB2 ~ PB7
HEEH PN QiR w7 LR . PC R — i, Sy = —A i 0. i
PP, B4 PC J& CMOS i 1.

7E PA A1 PB H T N B, 1% 28 RN A B4 IhRE, S AN EHG UL E MOV A, [m] (m=12H 5% 14H) 45
A T2 TR RHEALr . TS, BTA AR BB IR AN, HBHAT AN S A

7t PA FIl PBO~PB1 HITHIAN, AR, EMGIEE NS LLRT, NAZJeE A oes g <1, B,
FAEHATSET [m].i”(PA: i=0~7,PB: i=0~1)$54 KX 1M1 NMOS #i, SR H“MOV A, [m]” K3k
SE R .

SHEALG, PA Al PB URFFE HCPHIACIRE, WERIER -, PCOUMRER & P HIRZS .

PA. PBO~PB1. 1 PC [{)&F— A7 AN #RERE SET [m].d 5% CLR [m].i $54 &7 5% R (m=12H, 14H
5 16H).

TG A 2 S NEYESR S BE TR 44 . 04, SET [m]i , CLR [m].i, CPL [m]Al CPLA [m]4&
L, BEEURIN T FPRZSR] CPU, $UATIXANM E IERAE (N4RAE), AR5 R &5 3 S R AN A7 2 a2 s .

FHHE IR ORISR, PB4 — MR AR A Wl R RE S PC ORI E- LA EE [ IEASIL, 3
EATREE R 0, 1045 F I S ek

Vob
Weak
Data b Pull-up
ata bus D Q "
Vb —{X| PAO~PA7
X — | PBO~PB1
Write CK Q o |
S
Pull-up
Read Dat 7.’;‘ Chip Reset — 1
ead Data P A
Data bus \l: 611 X PB2~PB7 Read Data —— ™ N
PR , System Wake-up
System Wake-up Bl Code Option
Code Option PBO~PB1 only
PB #@A O PA. PB @ AN/FHH O
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KEEEAS —LVR

H TIPSR TAE R, B WL R R AL ThRE . W 2R A R AE ’!sv
0.9V~Vyyg Z [0, Flangth i =484, A4 LVR 2 Hah 2= A N 2 A7

LVR Dyaevi BH U :

© RSOV~ Vi) FPIRESAEFEE 1ms PL Lo WG PR A RS gy 7
Ims  LPLE, A LVR B EmAL AT A6
LVR it id 5 4ME RESTH 5 KB I DI RERAT RGE AL

Vop 55 Vive ZIH IS R U Fios: "6'.‘5'\7"

ﬁ LVR Detect Voltage

"

Reset Signal

¢ N

< P
Reset l Normal Operation l Reset

*1 *2

KRB ES AL
W fl: BRUERGRG SRR EET, ERGEUNIETISITURT, SST #1024 SR GEN o IR IEIR .
#2: KRR HCRA LAUREF 1ms PALE, PIEHEA LA 1ms FIIEIR .
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HEREIETR
T HIIFAR S T HT48RA0-1/HT48CAO-1 HERIEIN, B A X LR WU A E ORI PR R ST IR I DI RE o

No. R T
FE T TERSE (WDT) i H B JE) (g 4% «
L | WDT i i) = 2", XH n=8-~11
I
2 | BAIMERES (WDT): $T /% H]
HERETVERZE (CLR WDT) 84458, XA Emie IR WDT 777, 1
3 | 4454, B} CLR WDT 4543 WDT. 2 4454, B3 ] CLR WDT1 #1 CLR WDT2
WA Fa 2 A A RIS B WDT.
MY (Wake-up) HE#f:
4 | XAERTOR E BE BT RS . ANERIA A S (X PB B A A M HALT AR A&
rP e ) i
/T (Carry/Level) % k%
XANEITE X PCO JEAF A # (Carry) Htlif 2 /E A i F (Level) il
il (Carry) SURER:
6 | Moo= MEIER | X n=0-~3
(uk#H3)x 2"
Bk H R (Carry duty) EFEAA —FLHE: 172 80 1/3.
WA =R (2, 4, 88 16), M4 HN 12,

T | g R, T4 173,
T AR = BPEATR (6, 12, T 24), A EFZHA 12 5 1/3,
g Ps (OSC) KA dk+E:

IXANE I E RC B ARG w Ik PERAE N R Bl o
9 | LVR ZhEEF IF/2 M4 .
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O FH R

Vop
(@]
VDD
A T PAO~PA7 K—>
| § 100kO Reset VQDD
! Circuit _
4 } ! PBO~PB1 K= 470pF RC System Oscillator
0-1uF — | ES | PB2~PB7 K— 0SC1 | 51kn<Rosc<1MQ

Lo | ROSC  tovera
Tt } PCO/REM |—» 2 osc2

Circuit 0SC2

C1
vss 0scC1 Crystal/Resonator
77 System Oscillator
Rz =3
0sC 0OsC1 - 0sC2 For R1, C1, C2 see note

HT48RA0-1/HT48CA0-1 osC (iircuit

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

e LRI R 2

ARSI BT 77, DU IAM AT C1 15 C2 BRI MIE. XY THIREHR AR BL, JEA 1 AT
B C1 15 C2RARA BLE R AR, (EFHOTR, RUMATLIEMIT. 6 LVR SDRERA R, iRk 2k
FEAGT LA U 2 B, T80 L HU L R 1. C1 15 C2 RV o WL P b e
PR BRI

2. ALhniey
204 140 ML b 96 O U (84 o1 VDD {5 RES 31 LA B0 B2 R, I B FEAETE B
AVFIGEARZ P, 0 THIEIR T48, RESHIG AR R AT

3. TS ISR B A R 5T H0AL S 2 s S0 PO 5, LSS5 71 HAO7SS.
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HT48RA0-1/HT48CA0-1

5l

2200Q~1kQ

0oscC
Circuit

PB1

PBO

PA3
PA2

PA1
PAO

VDD

PCO/REM

0OSC1
0SC2

PB2

PB3

PB4

PB5

PB6

PB7

PA7

PAG

PA5

PA4

HT48RA0-1/HT48CA0-1
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ReENA
g S

FEFT R HUR DS OAE T E IR 4R, BIE 00— AR F 1200, AIRIR S 57 ML 24k
ITHRE AR, AERRER AL, R0t T 5 HAMME S, JUBIN T4, BBty Lo f%
Mo SEHUABATT N -

N T RS T A FEIR 26, 35N ARG Dser e,

E g ]

K A A TEE— MRS WERPAT . 3. B R TR . — DR A
AT PUA RGO BRI AE SMHz [ ARG R% 2% T, K80 RV ERAE 0.5us FHAT 58,
11153 SC B HRAE PR AE Tps RTS8 .  BUR TSN R4 FI I a2l % 45 112 IMP. CALL. RET.
RETI M40, HUIRAW BIRE U EBEIR A1 95 A7 a8 PCL WK 2 A6 — AN I L AT . BligE4
B PCL IR 28k 3 BUH ke ok iy, 7522 — AL $AT. #l“CLR PCL”2(“MOV PCL,
A7 R T B AT R, AR B 1 5 A BB SR 2 A8 S — AN YL, G R e )7 — A
JEHIEPAT

L E e

B HLRE Py i A A T S B (KR 2 —, A =l MOV [R4R4, B AME R LU R A7 4%
Ferks 22 ZOMER (R ZIRER), T HLRENS ELEA 2h 3 RIVACR S o Bl Ak S B (KW Y2 — 2 i 1
PRCHE B A% 28 s 0 i

HAREH
AT SR A B KB 2 5 U I s R IO RE ST, AERRRER T HLA PSSR & 4R rp, W] RS

BB UE 5. 2y 4 FAE 255 Bk 4 SR/ 0 B, R R A A A B A AR P i) S
INC. INCA. DEC F1 DECA #5424t 7% —AN5 & Hodik (AR In— s — i oh g

EEMBALIEH

FRUEIZIRIZSAIIN AND. OR. XOR I CPL 2# S 7EMAE 7 LA AR IO FR S 5. K2 KAy 3
BB RS, BRKfEILBA0E Rnes. TR, WREHERNE, WEIRELL
R B, A e R Ue A A454, #li1 RR. RL. RRC H RLC $#fit 1 e sl i A 5 —
PEITr % BALHRA W T A AT L REFP NI, e n] A B35 A s e 1 R R m i, 1T 2 JU) P
K, W fs HO4 ] N AR IRE S A Re S AL8

S SRS IR B
FT S SRIE ] IMP 354 B 255 E MU B CALL 354 A TRUFIIB R, M8 2 R
T R SEE , FT Y LR IIER L . BB A TRF 1L (KR 1 4 RET
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RSP, e RPN CALL #5742 Ja k. 75 IMP fi54+h, T MU BRI — MR E ik C,
FEANTTUT CALL 54 fieblol e —NAEHAT I SR 22 2 MFb S . BEEE A5 e Bl A7 A s B e K
IMPAPRGE o« BB A, RERP AR EEAT T 46454 gt HLBEHE 8 R ORIHE2 . IXL8) SCHR4 2 T2
FPE I RHE, BREE AT T BER M IT A, B 2 A I A (1
hriz s

PEHE A il A BRSO V38 SRR BEAE S  HL R PR — o TR MR B i A2 (R R e AT
H - FEA A A7 55 1 1R 5 ATRT LA A “SET [m].i” B CLR [m].i 5 4K e HoA a b Sl . s A7
RFIE, FRFPBCTH I B NS D ) 8 LA, ACPRIXLE K, AR H IR AR R . XA A
B 28-S IR RE IR 38 4R 2 DT B
BREH

K A8 A0 £ A AF A ST R AR 24 A P KR [ AR B I s (YA B 2 BSOS Dol A7 4 14
AMEL T T EGEIE R, RN LSRR A P BOE — P ] AR X, U A
Sy 2 RV Bs AT B3R
HesH

B T LR IRERE AN, S TR AR T4 H I “HALT™ 5 - MR Py £ A8 i Hi s ol r A 85 47
REIEH CAERA T 10 I S 0952 o X8 F-4 (14 H D3 22 B AR OC (1 215

B
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BYERME
NHIEHS AR DR R KRR, WARREEARIR M S, HAEH T il
ARG«
x: LB
m: K AE it ds ik
A: BN
I: 0~7 547
Addr: FRFPAEAf A L
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Bhic 7F | Vi B | fa2 8 | Bwmizii
HAEZH
ADD  A[m] | ACC S5¥flifrfasAHm, &5 A ACC 1 Z,C,AC,0V
ADDM  A,[m] | ACC S5¥U4AEfH BN, &5 S RN B A7 ik 2% 1 Z,C,AC,0V
ADD  Ax ACC 57 RIS, 45588 ACC 1 7.C,AC,0V
ADC  AJm] | ACC 5%lifrftigs. REAIAREAI, 453N ACC 1 Z,C,AC,0V
ADCM  A,[m] | ACC S¥EAF RS BEATARGHIIN, 45 BB NS G0k 2% I Z,C,AC,0V
SUB Ax ACC 5 7RI, 4558 ACC 1 Z.C,AC,0V
SUB A,lm] | ACC S5l 2s AL, 45 B ACC 1 7.C,AC,0V
SUBM  A.[m] | ACC ‘5HUEAFAE SSHIL, 45 TN B A7 fik s I Z.C,AC,0V
SBC Alm] | ACC H¥lifititas . HEATPRGEANL, 45 BN ACC 1 7.C,AC,0V
SBCM  A,[m] | ACC 5l et s, WEAIFRGEANIN, 45 RBNBHEAE (i He 1 Z,C.AC,0V
DAA (m] | BN ON ACC I A TR, Ik 4h Rl 0 c

NBHEAT o

BEEH
AND  Am] | ACC S5¥fififtsstiicy 25, 453N ACC 1 Z
OR A,lm] | ACC HEHRAFG Mo 1B 5, 45 M ACC 1 Z
XOR  A[m] | ACC S5¥¥afrasfic a5, g5 N ACC 1 Z
ANDM  A,[m] | ACC H¥dRfefbastic s, 45 RN B (o4t e 1" z
ORM  A[m] | ACC SEHEAHA s o B8 5, 45 RN EIRAF it v v4
XORM  A,[m] | ACC H¥dlafrfit s ol s sy, 45BN Sm A it 2% 1M z
AND  Ax ACC S5 7Bl 57is2 8, 2538\ ACC 1 Z
OR Ax ACC 57 Bl siz &, 25 3N ACC 1 Z
XOR  Ax ACC 5 7RI ol ia 5, 4551 ACC 1 Z
CPL [m] | XFE AU, 45 RN B A it 4% 1 Z
CPLA  [m] | XEdsfifitas iU, 538 ACC 1 y4
INCA  [m] | B¥8ERAEeS, 453N ACC 1 Z
INC [m] | SIEEAEE RS, 45 RN ER A7 2 v Z
DECA  [m] | iy fifitas, 455988 ACC 1 Z
DEC [m] | SR EE Ak A, 5 RN E A7 A I Z
BAL
RRA [m] | HIEAAGss A B0, 455N ACC 1 X
RR [m] | Bifrtae i —0r, &5 RN B A7 s 1? "
RRCA  [m] | s B fefd o e —A0r, 453N ACC 1 C
RRC [m] | AFEOOR B AAG e A R — A, 45 RN B A7 i 2 I C
RLA [m] | HEAAAGas Ao —A0r, 45N ACC 1 I
RL [m] | B dafetgas /o107, &5 RN E IRk o 1 "
RLCA  [m] B R GRS LR —r, S5 HRN ACC 1 C
RLC (m] | WO B2 2o R — A7, &5 BN B A7 2 v C
BiEteiE
MOV  Am] | #Eafritidsiss ACC 1 I
MOV  [m],A | # ACC i & 5dli 17 s 1 "
MOV~ Ax Far BIEU%( % ACC 1 ¥
PriEH
CLR [m]i | EBREE Ak 85 047 1 G
SET [mli | B {7 B Ak s v "
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Bhie X | R4 AY | BmksEar
L2y
IMP  addr | S4Bk 2 ¥
SZ [m] | SRR %, MBS R 4454 1% I
SZA [m] | BORAAE RS ACC, WIRARANE, WL F %4 1? I
SZ [mli | SRR RS i A %, B N — & 484 1% T
SNZ [mli | BRGSO | AN, Mk F—4354 1% ¥
SIZ [m] | EEEAERE RS, WREER N, WPk T 454 19 T
SDZ [m] | RS, MR R A, WPk R 454 19 ¥
SIZA  [m] | ESIEEURAEE S, KL RN ACC, WIR4E R T, Mk L@ %
44
SDZA  [m] | BSUEURAESS, B4E RO ACC, WIR4 R H%E, Mk L@ 5
4354
CALL  addr TR 2 I
RET TR 1] 2 ¥
RET Ax MFFEFFIRAL, 5L B0 ACC 2 ¥
RETI PGl A 2 T
BR
TABRDC [m] | iZBCYHT A ROM N2, FE%EHERAE 251 TBLH oM I
TABRDL [m] | i:HUEJS T ROM N2, FE16 3 SRA7% 24 f TBLH 2M I
Hewsd
NOP S 1 ¥
CLR [m] | 35K Es A e v I
SET [m] | B HE A 1M I
CLR WDT | i E T 10 5E I 2 1 TO,PDF
CLR  WDTI | Fis & I 1 i 58 1 TO™ PDF?
CLR  WDT2 | FitiBRA [ 1505 i 4% 1 TO",PDF?
SWAP  [m] | ASHeBUR AR B0 s, 45 TN S A7 A 28 = T
SWAPA  [m] | AZHBRAE0H BT, 45 BN ACC 1 ¥
HALT HENB A H 1 TO,PDF
e ox: SLRIEY

me HCYR A7 it

A: 2nes

is 55 0~7 /i

addr: FEJPAAfifids bt

N SRS

W,
),
®),

(5]

(

)

AR AL

WEREAR L N B PCL A7 s, WHR BT & P K — MR L AU RGN B .
WS AL BER A, MR ST I S PO K MR U R G Bl; A TR L HAT A S e K.
OF@

: WRHAT CLW WDTI 5 CLR WDT2 545, &1 1ME R #epiitby, W< m TO A1 PDF bri&ifi; HIAL

S TO M1 PDF ¥Rdfr o
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ADC
R
B

MBS AL

A, [m]

ADCM A, [m]
K
T BUR S

SR AL

ADD
R
B

SR AL

A, [m]

ADD A, x
i
e RN

MBS AL

ADDM A, [m]
i
JEN RN

MR AL

AND
R
T BUR S

SR AL

A, [m]

AND A, x
i
Sz BUY

SR AL

FInds SRS BERAREMIN, S5 TN R neds

AARLAC RN Bn A a8 LU bR EAR N, S5 R A7 T SN s«
ACC<&ACCH[m]+C

oV, Z, AC, C

SN S EAEAAEAS . SR AREARD, S5 AN B A A
AIRAHEINES . B A0 S LSRRI AREAR N, 45 AL A4 -
[m]€ACC+[m]+C

OV, Z, AC, C

Snes S ER AR AN, 5B B

AR RN B A AN, 4 RAF R RN s
ACC&ACC+Hm]

OV, Z, AC, C

Fonas L SLRIEGATIN, S5 RTIN RN s

AR RIS RIEA I, SRR N5 -
ACC<ACC+x

oV, Z, AC, C

NG B RES AT, G RN i 4

AARLAC RIS Bli A AN, 8RB B A7 it 25
[m] < ACC+[m]

OV, Z, AC, C

Fonas b Bl et d i s b, AU RNy
AFRLAEFMEAE . Bl a B o2 S, 4 R TR 2 Ines
ACC<ACC “AND” [m]

zZ

LIk S IVANIE -G QES IS SIS L E 0 AN Ik

AR R IR RO, SRR RN
ACC€ACC “AND” x

z
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ANDM A, [m] RIN&SEE A a5, a5 RN EIa At o

i : AP EINEHE . BERAA G A OE S, 85 RN B A6k %
IBH R [m]€ACC “AND” [m]
AUT) AN VA Z

CALL addr TR

IR AFeA HEH ML T EAR ) TRERF, U AR o B as n—, KR e v s (B A 3 HE
AR, TR AR T e AL 1 b AA TR R R e s

ENE SUNE Stack€PC+1
PC € addr

SRR G AL wH

CLR [m] SRR 2

i A BB G2 N I EETE Z .
B FE: [m] €00H
ALY TS IYA sl

CLR [m].i BBARAAAERREE i A0

i AFG B BARALE RN S i METE .
IBH R [m].i €0
AR AT B

CLR WDT EREIEN S

i KSR WDT T s\ 0 TR E8T vH 550, B hr G A7 (PDR) A [ ) Mt FR EA2(TO)
ENE BUNE WDT € 00H
PDF&TO € 0
SMARRSAL TO, PDF
CLR  WDT1 TG & 8
E WZFERL CLR WDT2 — i ffi H, A nliEE WDT THI 88N 0 FFAREHTiH40. 4fEF N

PITIL IS, A PIT CLR WDT2 I, R4 SRR 25 bR EAL(PDF) A0k H
fi(TO)E %, PDF 5 TO {18 FUIRESAZE,

Sz BUY WDT € 00H
PDF&TO € 0
ALY AT IA TO, PDF
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HT48RA0-1/HT48CA0-1

CLR
B

e BUREE

MBS AL

CPL [m]
VLI
T BUR S

SR AL

CPLA  [m]
VLI
T BUR S

SR AL

DAA  [m]
B

#Ar

MR AL

DEC [m]
VLI
TSRS

SR AL

WDT2

THIE bR T 140 1) 4

WA RS CLR WDT1 — 48 i, A )35 WDT TS8O 0 FFAEH 40, 4R R
PUTRZIE S, BATHUT CLR WDTI I, 2% H A A2 7 fobiab (o (PDE) R K0
F(TO)HZ, PDF 5 TO {48 JFOREARAS

WDT € 00H

PDF&TO € 0

TO, PDF

S B A A U, 45 SN S A7 it o
ARFE A AR 75 P ORAE IR B U
[m] € [m]

V4

XPEARAA AU, 25 AN BN #

KA L S W B AT Ak A W ORAE IE IR S, S RAF AR B nas
ACC € [m]

v4

W das S5 HON BN AR E R R T BERIEG K a5 RSN B A2

AF5AK PR P47 43 5 R BCD 1. AR DA (K F<978k AC=1, H4
BCD HE s AT RSB IN 67 A3 W s E RIFANAR o R DUAL IR K T-9 78 C=1, T
2, BCD PHEHPATO IR AE N 6" AT b, et T B nas i RbR &AL 1 254l 1, T8
1% BCD /i 00H, 06H, 60H 2k 66H BEAT IRE M4 . AT HEALARENI(C)Z 1% 452 1
S, Bk BCD M2 FUEE KT 100, 'SR 7t - EE IR0 T ik Sk
Tz

[m] €(ACC+00H )&,

[m] €(ACC+06H )Y,

[m] €(ACC+60H )&,

[m] €(ACC+66H )uY,

C

HARAFAE A IR 1, 45 RN Sl A7 it o

AT NG A A5 P OB ok — P I P s £ i 2
[m] € [m]-1

Z
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DECA [m] B A 2N 1, 25 BN B g

i S A REAF A A N I BUR I, TR 2 s .

S BURES ACC € [m]-1

SRR EAL v4

HALT HEAN TR

i AL AT IAT I b R G, RAM RIRFA744 A B R J5UIR &, WDT 5
PEC0”, BERREAML(PDRE WA 1, WDT vF 40 HAL(TO) G 4 0.

ENE SUNE TO €0
PDF € 1

SRR AL TO, PDF

INC (m]  HAEAARES IR 1, 4 RTRN B Ao

VL« AT A B A7 it 25 A RO BRI —, 2 BB S e A i 4 o
e BUN N [m] € [m]+1
SRR A z

INCA [m] BURFAE RIS 1, 451N Bnes

VLR AFG A TR AT it N I BUE I —, 25 B ) N 4% .
BRI ACC € [m]+1
AUT) AN VA Z

JMP  addr 4B

U : AFeA S BEE R H K3 E R TS N .
BRI PC € addr
AR TN VA B

MOV  A,[m] HEPafrfhdsis s B

i AFR A e M ARt 9 I BUEIE B BN Es A
Sz BUY ACC € [m]
ALY AT IYA W

MOV A, x Faar BN 3 B nay

i AFe AW L BIEGE R 2mEs .
B FE: ACC € x
ALY TS IA sl
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MOV
B
ECBUNEE

MBS AL

NOP
B
B

MR AL

OR
bu HB
BHEFE:

MR AL

A, [m]

OR
Pl HB

B FE:

A, x

MR AL

ORM A, [m]
B
ECBUNEE

MBS AL

RET
1t HB
SR UY

SR AL

RET
Pl HB

Sz BUY i

A, x

MR AL

[m], A

T BN a8 B HE Al

SRR RIS BB A 25 A -
[m] € ACC

BAT

SE(ERS
KA AR, TR i —
PC < PC+1

B

4
>

Fon s Bl A il S sz 5, AERON RNy

AR AR INAS . B A EMOZ G, 45 RS B0 3s.
ACC<ACC “OR” [m]

zZ

EYIIERESIVASIE ¢ U NPT IR A E 0V AN ) 1E

AR LR IMARL RO L, SR RN
ACC€ACC “OR” x

z

Zonas SR i soE 8, g RN B A7 A

AFe L BRI AP aEMOB L, 25 BB s -
[m]€ACC “OR” [m]

z

MFREFIR A
ARFG A P HERR 27 A7 P DR v B B R R e T B s
PC € Stack

wH

NS A K PSS S AVARIE 1§ AN I 1T+

AR SR HERRZF AR 3 TP IR P VG R MR e o B, PR SZ BRI BX [ B &%«
PC < Stack

ACC € x

wH
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RETI

VLW

SN BUREE

MBS AL

RL [m]

MBS AL

RLA [m]

VL.

e BUN N

MRS AL

RLC [m]
B

MR AL

RLCA [m]

VL«

SR AL

M TR (A
KIS R HER T A7 2 PR e v B R R ek B ds, 55 RET AR e HI7E

HTRE e S AGR BT, B0 2R W P 27 A7 s INTC 1 0 AZ(EMD R I SEVFALE 1, fe
VFA TR ST -

PC < Stack

EMI < 1

el

BAr AR 2o —Ar, SN A7 A

KA B a8 W E e —Ar, 565 7T AR RIS 0 £, &5 RS RIE s fEfifas .
[m].(i+1) €[m].i;(i=0~6)

[m].0 €[m].7

WA

BIRAEAG AR —AL, AR R INas

KIGL ERAAE R NI BUE 2R — AL, 35 7 B RIEE 0 £, 25X BB, mdE 7
fiti 2% N I EUE AR

ACC.(i+1) €[ml.i; (i=0~6)

ACC.0 €[m].7

WA

AR B AFR A R — A7, G RN EI A 4

AFG A AT S N I BUE SRR AT /R A7, 38 7 ALIUARRERI bR, BEAIFREFE 228
0 f7, &k nEHEfF it s

[m].(i+1) €[m].i; (i=0~6)

[m].0 €C

C & [m].7

C

WA ARG A o — AL, 4RI R

KAG LS WA N I EUE S B, e — A7, BB BATURHERIFRAS, HECI PR &S 32
017, kR Emds.

ACC.(i+1) €[ml.i; (i=0~6)

ACC.0 €C

C € [m].7

C
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