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B8 WHEH 3
T OO 3
T et 4
FEARIEFPE <ottt e et eee e 4
PIZIEEE <ottt e e eee e 4
JEITZIIFTE ettt een 5
BB R ettt ettt et eeanas 5
BRIEHELE Bl et 6
LTI T ettt ettt ettt ee e 7
BRI ettt 8
TP ZE B ettt eeeas 12
T T E <ot 13
T L <ottt ettt 14
BRITLERE ettt ettt s 15
IS} A K 2R S5 R (PAPENNG) ..o 15

B T T B0 ettt ettt 17
R ettt ettt ettt neeeen 19
BIRIEIZHEETE = ALU oottt ee e eee e 20

T T T B ettt ettt e e eee et r e r e een s 21
LETET ettt ettt e e 21
TR T TR oottt e ettt ee e eeeeees 22

BT ettt ettt eaeen 23

BT ZRTFEITE TN oottt eeeeaenn 23

B B ettt ettt ettt ettt eeraees 25
LT ettt ettt 25

T T T 2 ettt 26
R B T 2 ettt 27
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R T BT T T ettt et ee e ee e e e et ee s eeeseeseeeeeeseees 28
()82 T2 AFESE — TAR, TARO, TAR L oo 28
(182 FHEFEET — MP, MPO, MP1 oo 28
AT FEET = BP et 29
BUIIZE —ACC ettt eeen 29
TR B T ZEAEAE —PCL e 30
BHEZAFEE — TBLP, TBLH. ..o 30
ARZSZIAEEE = STATUS et 30
T B 2 A 2 — INTC, INTCO, INTC oo 31
I B 2T T oo 31
AN AR A E sl o ot OO 32
Jok b s iR 27 A7 2% — PWM, PWMO, PWM1, PWM2, PWMS3....32
IPC M2k %7179 —HADR, HCR, HSR, HDR ....oovoeeeeeeeeeeen. 32
A/D #: #2515 #% — ADRL, ADRH, ADCR, ADSR .....ccoovvveereennn. 32

BT NTBAT LI 0 oot e et e et es e e s see e eeneeees 33
BB ettt 33
PA T FRIRIE oot e et e e eeeeeens 33
N e b I E 5 o UV 34
I TIHE oottt eneas 34
D FETT T ZE T oottt 38

I /T R oottt 39
[ R TR s AN s OO OU VOO 40
EN AT A2 — TMR,TMRL/TMRH,

TMROL/TMROH, TMRIL/TMRIH ..o, 41
TN 25 %8 — TMRC, TMROC, TMRIC....oeeeeeen. 42
TE T ERAEIIR Lo 44
AT BBRAET oot 44
JK T BE BE I EEEEIC, oot 45
FIGRFEIIAMEE(PFD) oo 46
T ATAF (PTESCALET) ... 46
DN TR 220 N OO 47
IRFETE TETEIT oottt eeeeeen 47

KT B B T T 2 ettt et et et e s e eeeas 48
62 PWIM BRI, oo 50
TAHL PWIM BRI e 51
PWIM BT e 52

B T ettt ettt r e en s 53
A/D e B 251775 — ADRL/ADRH ..o 53
A/D R ZFLERS — ADCR oo 54
A/D FEAR S BT E 2T AR — ACSR oo 56
AD BTG <ottt eeeen 57
ATD FEATIRIZE IR oot 57
ATD BEHEIIHE oot e e 61
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Hx

OIS e W OO 63
PC B2 MHBHEZFAE 8% — HADR oo 64
PC MR N A EIR 25 2E — HDR oo 64
PC BRI 2T AT — HCR oo 64
PC B ZRARS ZFATRE —HSR oo 65
TPC B ZRITTI oo 66
BT ettt ettt et e et rnaenn 70
BT T <ottt 73
TE I T B T IIT <ttt 73
ATD T ettt ettt 73
20 T T oot 74

R BBTIETER, oottt eee e 74

D FETT T ZE T oottt 75
FATTIHIIEE AL oot e e s eeeeeeene 76
B A ettt 76

R T 2 ettt ettt ettt s eaeas 83
BRI EITIE I et 83

R i R RTAB eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 83
R BH L ZEIR T B2 et 84

T 1 TH T IERVZI B et 84
AR T TR A5 FIIIIEL oo 85
o ] I T I ettt ettt eaeas 86
FEIEETE T ..ottt ee et eeeeaees 88
IV T LI <ottt e st e et eeneeeeen 89
F R L 93
BTE RBAYENH 95
B 2 0 ettt ettt ettt e eanaes 95
FE R FEI ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeae 95
BIITTIALIE e 96
BT RIBI <ottt ettt es st e et s e e eee s 96
BEA I A 1Y e = AU 96

A3 ST EEIEE I oo 96

IV TTBIFL oottt 96
BRI ettt 97
B A B et 97
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T ettt ettt ee e 97
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BE=E BEAEX 101
FBE LHEsSNgmiES 115
B A ettt 115
T BT ettt ettt ettt ettt aeeeen 116
BZTR ettt ettt ettt ettt e e ee e eer e 116

BEAETTL oot 116
BEVEBIII oottt 116

TR <ottt ettt et ettt 116
DTG 2 ettt ettt ettt eeees 117

B IR ITEHTE L et 117

S TIEATE S ettt s e 118

o AT 2 ettt 120

B T TR oottt 124
TR 2 ettt 126
T 2 oottt ettt e et et s e 130
TR ettt ettt ee e eanaes 130

T 20 ettt ettt aneae 130
BB, I8 T HNZEIE TR e 130

B ettt ettt ettt er e een e 133
B T ] ettt e e eenas 133

R R T ettt ettt e 133

DI = =2 OO 134

IR PEBEIET ..ottt s e eenas 135

AR PEFZE STAERE IR e 135
TEFETTHUZZ e 135

T IV oottt ettt en e 136
ettt ettt 136
I TFR T oeeeeeeeeeeessassasssasasssnsnssssssssssssssssssans 139
BHE BEIFRTLER 141
HT-IDE BRI T IREE oot ee e 141
R AT BB HTEICE) oo 143
HT-ICE J22 108 et eeeas 143

O TP B R ettt ettt re e 143
OTP JE I R ettt eee e 143
BRI TI T ettt e e eenas 144
HT-ICE J22 T R oottt s e eeeeos 145

I ettt ettt ettt ettt ee e 146
BRI IR ettt 146

T 22202 oo 146
BRAEZEZRE ettt 147
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P72 PR = Y A <1 1 1 = U 151

IR s B RE R ST NI HE H e, 151
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Bk T VO R FTA R ERIIRESN, B S AN 2 A/D Fidd, ©
{1 A AT SE RTINS BT M. 0 PWM ShEEA PC #2100, WIEE 258 T A/D &
B R B S RERT N FH (0 al A7k

N T A BT, AT =0y o % T i 7 HLIR RS A5 B T
kR BRI HECIE R, AR, 1848 AL 4iiE 5
GOV, RS i kB B = A O TR SRR R TR
AT 22 AT A A5 R

iy B Pl IR A A/D B HUERT T, BERL R AR HSE RS
2 SEHUBAE R A L LSRN ol TR REE SR B R RS « TR
RURIT Je THARAE B G AT L, AR5 m 78 73 AU SR 24
PR T AU REE, SRR I dh L3 B AR oot e - 3R AL 53 Y
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HDLTEK# B g

%_‘

=

=X

R A 45 1

AFELE A/D MR HUIBRRE R, JF RS T A S B HE
K XEEAE BB I R LAY T SRR AN, S AR IS
SR RENS LA A PR LSt SIS Bl B A HLEI N HY o 2226 AR T vh A DR
s WERUEAE I AT LAFE 70 AT A/D AL AL

HT46R47/HT46C47 . HT46R22/HT46C22. HT46R23/HT46C23 FI HT46R24/
HT46C24 /& 8 1 ik g« mRL 25 ) RISC 4544 [ HL, HT H A FEALRUE 5,
BN S AR B . X R AN WAL S — N 2 W I AR A%, DA
—ANERZ A kB Y R o TR e T AL e R, A
MBI fE . PR3 Ae i BRI T g R ST as &5, AN T R R WL RS, T
RSP ] B RAIE SI2 B 3 FH IS 75 B d D IR AN A, a3 iy PRI 7 3 7 i )
A . A T HER A/D R PWM ZHAEMAR S, BN LARThFE. mtkRE. RiG#s
Tl R N AR A S v, e R A B L 2 Wl I A A S A 5 A L
kiR, Tolkdfl W9 =T RGBS G ZRIITA MR
MLAES B A AR R, EERARAET VO 51%0H, RAM F1 ROM %5 &,
SEIN 285 H AR/, A/D GHIE AT PWM %t 255 T

HT46R47. HT46R22. HT46R23 fl HT46R24 #B& & T-— X "] 4 FE(One-Time
Programmable, OTP)#. /i ML, lC & HIEREE SARRIRE T R THE, Afa
AR SRR, XA AL T B A A R & AR TR TR 2
AN T, Mask Fiff) HT46C47. HT46C22. HT46C23 Fll HT46C24 W H]
Wi e KRB A FURRA TR . TR OTP MUMIhAESE M2, Mask Ko+
CL WU 58 T AR FRAC A (1) 7 i, it T — AN BRAR AR TR T 56
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FEME
AR
o TkfE RISC 45 H4
o (RIIZEFEAHE CMOS il
L4 I’ﬁf EEE
fE£ 4MHz ', 2.2V #| 5.5V
7€ 8MHz F, 3.3V 3| 5.5V
o TIRAE:
7E 5V/4AMHz F, AN 2mA (5FxF ADC FRAEI 1) SRR % 2%
AME BT IR 81, 3V N A (standby) LR/ T 1pA
o JEVEM:
T AR E—-40°C 3] 85°C(TML K HHE)
A7 E-50°C 5] 125°C

PRI

o FEFPArftAR
2Kx14 OTP/Mask ROM (HT46R47/HT46C47 , HT46R22/HT46C22)
4Kx15 OTP/Mask ROM (HT46R23/HT46C23)
8Kx16 OTP/Mask ROM (HT46R24/HT46C24)

o H¥nfrftids
64x8 SRAM (HT46R47/HT46C47 , HT46R22/HT46C22)
192x8 SRAM (HT46R23/HT46C23)
384x8 SRAM (HT46R24/HT46C24)

o RIGTEEINAE

o XA HER
6-level (HT46R47/HT46C47, HT46R22/HT46C22)
8-level (HT46R23/HT46C23)
16-level (HT46R24/HT46C24)

o E A EHE T M

o fIHRAEIRS

o 63 ZKMAMIES

o REZEFRAPATI I A FE—NEA
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B

{4514

EFER

ERE:

JA e
o I 13 ANF 40 AT LRI XA N H
e 9L 10 A% iliE A/D Hihds
o Bk T R T
o PA i [T B AT MR ) R

o ARET T

o A

o HAG TS 2% (Prescaler) & HH T T BE 1) 22 I 2%
o AL #H(WDT)

o CEP{E S IREEERR T AT A T FE
o PFD ffith
o T'C#:11 (B HT46R4T/HT46C47 41)
o TP A R HLBE AR 2

o HAMAILEA (LVR) H5tE

o RAAThest b E O AR AR O D fie

o RN LG TR R A
o AR SR TR

XARSII) A/D B HUIAT 2 A ShRertE, b SR W, Ay L g st
Ao KA RFPEXSIZ R SUBTAT IR SR DR D 1Y, 5 S DORIAE - RE
FPAF A as AERAF A s 1O, VO B RUE I 23 D0fiE,  A/D THIEA PWM il
o A T A BYAE B AE N I BELEFEIE S i F R BL, DL R SR SR AL T8 7

ML Z R AR
. BrF | BB 2 3
Vo | s AD | PWM| IPC
k= YR Zepre | 7epnme ERAE | Bl i JES P YU
HT46R47 . . , 18DIP,
UTaecar| 22V-55V| 2Kx14 | 64x8 | 13 | 8bixt |3 | ocbioxd [sebiext | — | 6 | [oon
HT46R22 , . , 24SKDIP,
UTaecas|22V-55V| 2Kx14 | 64x8 | 19| 8obiext | 4 | oubiexs [sebiext | V| 6 PTAC
. 24SKDIP,
HT46R23 19 , |3t 2430P
2.0V~5.5V| 4Kx15 | 192x8 16-bitx1| 4 |10-bitx8 NI
HT46C23 1 Sbinr 28SKDIP,
-bitx
! 28SOP
. 28SKDIP,
HT46R24 2 , |32 28S0P
2.2V~5.5V| 8Kx16 | 384x8 16:bitx2| 5 |10-bitx8 NIRRT
HT46C24 ,
40 8-bitx4 48SSOP
RS ELS “C” (1o Mask fRAS, 10 “R” M2 OTP .




HDLTEK# A/D R - HLAE

RGHEL K

LU ARGHELE D A/D BLR S HLAR SN T 2 Th REREER .

System RC/ z Program
. . > g

Xtal Oscillator Timing ] Instruction Instruction |, é Counter
Generator — Decoder <: Register [\ Program| &
—» Memory | &
8
a

] Stack Pointer

WDT
Oscillator
Reset &

LVR

Memory

Data
Pointer

To Program
Look-up | | Look-up Memory

Table Table T "
Register Pointer Configuration
Option
] >

4

19p008(Q SSRIPPY

I Device
AD 12c Config. Config. |Watchdog|| Config. |Timer(s)/ Config. | Interrupt| | Config. 110 Programming
Converter Register Register | Timer Register | Counter Register| Circuit | | Register| Ports Circuitry

,,,,,,,, 53k : o3 ! :

EE: ARGHELEN OTP F AL, 2T Mask B gL 5 HUNBA Device Programming Circuitryo
HT46R47/HT46C47 N7 PC #:10 ., HAT HT46R24/HT46C24 A4 i 4 X 454t




HOLTEK

B WS

51 4 Be

PA3/PFD ] 1 18 [ PA4/TMR
PA2[] 2 17 [J PA5/INT
PA1[] 3 16 [ PA6
PAOC] 4 15 [ PA7

PB3/AN3[] 5 14 [7 0SC2

PB2/AN2 ] 6 13 [J 0SC1

PB1/AN1 ] 7 12 [J VDD

PBO/ANO [] 8 11 [ RES
vss] 9 10 [ PDO/PWM

HT46R47/HT46C47
18 DIP-A/SOP-A

PB5/AN5 [ 1 28 [ PB6/ANG

PB4/AN4 [ 2 27 [1 PB7/AN7

PA3/PFD [ 3 26 [1 PA4/TMR
PA2 [ 25 [ PAS/INT
PA1 5 24 [ PA6/SDA
PAO 6 23 [J PA7/SCL

PB3/AN3 [ 7 22 [ 0osc2

PB2/AN2 [ 8 21 [J osc1

PB1/AN1 [ 9 20 [J vDD

PBO/ANO [ 10 19 [0 RES
VsSs [ 11 18 [J PD1/PWM1
PCO [ 12 17 [0 PDO/PWMO
PC1 013 16 [1 PC4
PC2 [ 14 15[ PC3

HT46R23/HT46C23

28 SKDIP-A/SOP-A

PB5/AN5 []1 24 [1 PB6/ANG
PB4/AN4 []2 23 [0 PB7/AN7
PA3/PFD []3 22 [0 PA4TMR
PA2 []4 21 [J PAS/INT
PA1 5 20 [0 PAB/SDA
PAO |6 19 [3 PA7/SCL
PB3/AN3 []7 18 [ 0sc2
PB2/AN2 []8 17 [d 0sc1
PB1/AN1 ]9 16 [J VDD
PBO/ANO []10 15 [1 RES
vss 11 14 [J PDO/PWM
PCO 12 13 3 PC1
HT46R22/HT46C22

24 SKDIP-A/SOP-A

PB5/AN5 [ 1 28 [1 PB6/ANG
PB4/AN4 [ 2 27 [d PB7/AN7
PA3/PFD [ 3 26 [1 PA4

PA2 (4 25 [ PAS/INT

PA1 5 24 [ PAG/SDA

PAO 6 23 [d PA7/SCL
PB3/AN3 []7 22 [1 osc2
PB2/AN2 [ 8 21[J 0sc1
PB1/AN1T ]9 20 [0 vDD
PBO/ANO [] 10 19 [0 RES

VSSs 11 18 [ PD1/PWM1/TMR1

PCO 12 17 [J PDO/PWMO

PC1 13 16 [ PC4

PC2 [ 14 15[J PC3

HT46R24/HT46C24

28 SKDIP-A/SOP-A

PB5/AN5 []1 > 24 [1 PB6/ANG
PB4/AN4 []2 23 [0 PB7/AN7
PA3/PFD []3 22 [0 PA4/TMR
PA2 4 21 [J PAS/INT
PA1[]5 20 [0 PAB/SDA
PAO 6 19 [J PA7/SCL
PB3/AN3 []7 18 [ 0sc2
PB2/AN2 []8 17 [d 0scH1
PB1/AN1 ]9 16 [J VDD
PBO/ANO []10 15 [1 RES
vss 11 14 [ PDO/PWMO
PCO []12 13 [3J PC1
HT46R23/HT46C23

24 SKDIP-A/SOP-A

PB5/AN5 [] 1 ~ 48[ PB6/ANG
PB4/AN4 [] 2 47[0 PB7/AN7
PA3/PFD [ 3 461 PA4
PA2 4 457 PAS/INT
PA15 447 PAG/SDA
PAO |6 43[J PA7/SCL
PB3/AN3 [] 7 42[1 PF4
PB2/AN2 [] 8 41[1 PF5
PB1/AN1 ]9 40[1 PF6
PBO/ANO (] 10 393 PF7
NC ] 11 38[3J 0sc2
PF3 ] 12 37[1J OSCH1
PF2[]13 36[J VDD
PF1 14 35[1 RES
PD7 15 340 TMR1
PD6 [ 16 330 PD3/PWM3
PD5 [ 17 32[3 PD2/PWM2
PD4 ] 18 31[J PD1/PWM1
vss 19 30[J PDO/PWMO
PFO [ 20 29[1 PC7
TMRO ] 21 28[1 PC6
PCO [ 22 27[1 PC5
PC123 26[1 PC4
PC2[]24 25[7 PC3
HT46R24/HT46C24
48 SSOP-A

ER: SKDIP/SOP EPRi R LA S | L EA Ak vk, AEHAERE PN I LLR /N Y
AR AR A LT R = K D




HDLTEK#

A/D B4 58 FHAE B T

51 BB B

HT46R47/HT46C47
ClY By S /0 IR T PiBe

PAO~PA2 )

PA3/PFD Pull-high 8 [N [ 4 Nt I, A T EE S 3 00 4 P B AR N,
BAFFEA e 5 CMOS B H sl dhr 35 fih 5 285N o HENE

PA4/TMR /0 Wake-up e e e

PAS/TNT PA3 or PFD FEIG P i BB A B, PA3. PA4 il PAS 433

or - B |

PAG-PAT 5 PFD. TMR FIINT & H3LEA

PRO/ANO 4 R N e AR A dee 5 IR CMOS it sl

PBI/ANI SRR ARG N o PRSI T e o 1) WA A L B

PB/AND /0 Pull-high PB Fl A/D BAGIEHE . A/D BB e kR, —
{HBEHEEAE R A/D N, VO ThEEF by seBHIh ek AZh G

PB3/AN3 "
AX o

Pull-high 1B S N T o AR 2w 5 M2 CMOS it sl
PDO/PWM /0 10 or PWM B ARG N o FRENBEIE I e b | R 5y Bhr e pH . E
or S TTERE PWM #i, PWM #ith 55 PDO 51 HIILT .

0sC1 : OSC1. OSC2 HEFEAMI RC HL M4 B 5 AR Y% 5 A 8 5 370 e

0SC2 o Crystal or RC  [3€) 1E W ARZI B, 76 RC BT, OSC2 (Hi {5
JE RGN PY 534

RES I — B e Ly =R IV WA s ) S 8

VDD — — IEHLJRAER .

VSS — — RPN, Pt

ER: L PA L REAS 5 AR S i M T BE S P A M L i
2. B3 I _E PR 5 A RT B P b LB
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F—E LN
HT46R22/HT46C22
Bl P4 /0 IR T i
PAO~PA2 ) — - g s .
PAS/PED Pull-high 8 REBL A ANy 1, B ] m&ﬂ%@ﬁ&%w@&ﬁﬁ)\o
PAL/TMR Wake-up AR A e 5 S CMOS i HH B2 R il R 4N o HEE
PAS/TNT /O PA3 or PFD  [JEIW¢RE b 1 FWR/M7 iy bhrHiBH. PA3. PA4 FlI PAS 43jl)
PA6/PA7 or |5 PFD. TMR FIINT 51HILFH . PA6 Fl PA7 433l 5 SDA i
PAG/SDA SDA/SCL  [SCL 5IM3t/H, =28 PC ML Tk,
PA7/SCL
PB0O/ANO
S 8 BLAL AV A 1. SR U IS CMOS Sl
PR3/ANG W AN . HEMEIE I e A 5 I IR A b .
PB4/ANA ine Pull-high PB 1 A/D 5 ASIHILH . A/D 8 GER B4R 2k,
{EPEERAE N A/D SN, VO LhRER Ehr i BLahaeks B 3ht
PB5/ANS N
PB6/ANG AL
PB7/AN7
2 P o AR 2 YeE 51 EE CMOS Firt 5
PCO~PC1 /0 Pull-high AR AN . FEROE I e 7En 1R s R A Bhr
HLBH
Pull-high 1‘ LR/ Do A A duE 5 ACMOS i A
PDO/PWM /0 1O o PWM %%ﬂdaﬁ%%ﬁﬁ)\o L SRR TER ) PR g o AR:N SE R ]
T HEE LT PWM i, PWM Hiti5 PDO 51 ILH] .
0SC | 0SC1. 0SC2 4% RC t&ﬁ%ﬂi%%ﬂﬁ.%#ﬁ%%&(mﬁﬂﬁi@ﬁ%
0SC2 o Crystal or RC | EMEN V\]ﬁﬁ?%’tﬁﬁ’ & RC #30F, OSC2 ki ihifs =
JE RGBS A0
RES I — W B iR AR BTN MG 2K
VDD — — 1F HL R R
VSS — — SRR, ek

ER: L PA R RREAS 5 A AT S i M T B P A M L i

2. PA L5 BT b e el R iR, 0 PB M PC RS BN AT LA £ . B SRk
P ERBCE, WRZIX S DT IR 5 ISR RO e ) b AL plL.




HDLTEK#

A/D B4 58 FHAE B T

ER:

HT46R23/HT46C23
Bl P4 /0 IR T i
PAO~PA2
PA3/PFD Pull-high |8 {7 X0 I r N/ 1 11, 0437 T b 8 32 0187 5 P i X
PA4/TMR Wake-up BAFRA v 5HHE CMOS i HH B2 il SN o FEN
_ /0 PA3 or PFD  [BE¥ & s 1 EWB/N7as FdrHiBH. PA3. PA4 Fll PAS 43l
PAS/INT PAG/PAT or |5 PFD. TMR FITNT 31 H3t/1]. PAG6 Fil PA7 523355 SDA fi
PAG/SDA SDA/SCL  |SCL 3IIILH, 981 PC gk hhe
PA7/SCL
PBO0/ANO
S 8 BLAL AV A 1. SR U IS CMOS Sl
PR3/ANG W AN . HEMEIE I e A 5 I IR A b .
PB4/ANA ine Pull-high  [PB 5 A/D fiiAGIMILHT . A/D i NI -4 414
EEREAE N A/D I, VO DA Lfr BTl agds A3
PB5/ANS "
PB6/ANG e
PB7/AN7
5 LR FN A o AR 2w T EZ CMOS i Hi 5T
PCO~PC4 /0 Pull-high AR AN . FEROE I e v T S R A b
P e B
2 PR F A o AR 2w 5 EZ CMOS i H 5T
PDO/PWMO 1o Pull-high W AN o FEME IS g v 1 RS IR R bR
PD1/PWMI VO or PWM  |BH. MR HEMBLETUL R PWM Hith, PWMO %ith 5 PDO 51
LA, PWMI fith 5 PD1 513 .
0SC | OSCl1. OSC2 HREHMIE RC m&%ﬁﬁ%#ﬁ%%ﬁ(mﬁﬂﬁiﬁlﬁ%
0SC2 o Crystal or RC | EMEN Vﬂﬁﬁ%%’nﬁ%ﬁp & RC #30F, OSC2 ki ihifs =
S RGP 23 A
RES I — W B iR AR BTN MG 2K
VDD — — 1F HL R R
VSS — — SRR, ek

1. PA 1 (RREAS 5| BAI AT I o 48 52328 TR 82 5 ol AT R D E

2. PA L5 Be] Ak e £ty L AP, 10 PBL PC A1 PD B K5 | BIAS T DL
WRGERE T ERRCE, X e LB AT AN 5 | BRI HISRE A4 21 b LB

3. MG HIRMIE T 28-pin [dhe. i kA ERE], 7 24-pin (ke ] gE AT LL 5]

RAFHE.

10
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ER:

F—E LN
HT46R24/HT46C24
Gl B /o IR T Y. 85
PAO~PA2
PA3/PED Pull-high |8 437 S0 1 4y A/ H 121, 45457 TT bl I8 00 4% 5 PO BN o
A4 Wake-up BAFHRA v 51 HZE CMOS fi B B fih & S84« HEN
. e} PA3 or PFD [ Jii g oy 11 BNy b4 Hi B PA3 il PAS 435l 55 PFD
PAS/INT PA6/PA7 or  |FIINT 51HIFEH . PA6 FI PA7 4375 SDA Fil SCL 5 I3 LH ,
PA6/SDA SDA/SCL S0 PC AL TR
PA7/SCL
PBO0/ANO
ig; iﬁ; 8 GBI A/ 1. 8P4 07 31 HIE CMOS S si
PB3/AN3 WA R A N o NS IO R s AR 1 BN Ay A
PBA/ANA o Pull-high fl. PB 5 A/D S ASIHILH . A/D S N B B ApE e A
AR RAE ) A/D Hi N, VO ThaeH Ehrp L Thisk B3
PB5/ANS o
PB6/ANG e
PB7/AN7
8 AL XA/ o B A wE 51 & CMOS itk 3
PCO~PC7 |4¢ Pull-high B AN . FEIE I g i 1 BT S R A
HL B
]‘jg‘l)j i%‘f 8 GBI A\t 1 PR 5 31 CMOS it
Pull-high B AN . IR I e i 1 BT S R A
PD2/PWM2 o) s
VO or PWM  |[FLBH . W HEMEE IT %k B¢ PWMO/PWM1/PWM2 Il PWM3 %
PD3/PWMS3 H, E414 55 PDO/PD1/PD2 i PD3 7| EI3EH .
PD4~PD7
8 PN/ o B A wE 51 E CMOS i th 3
PFO~PF7 o) Pull-high B AN . FEIE I g i 1 R T S R A
HL B
TMRO 1 — SE I AT ERS 0 Wkl R AN o SRS B iR
TMR1 I — SE I /VH S 1 I a Rl R as i N o SRR b FBE
osCl : OSC1. OSC2 HHHME RC HLHS BT AR5 % 35 (FhHE AV % 15 vk
0S¢ o Crystal or RC  |SE)E N NERZG I B, 75 RC BEUF, OSC2 R iifE =
S RGP 4345
RES I — WraskRe i & A AN RSP K.
VDD — — 1E FL R R
VSS — — SO, HEdh.

1. PA _EfRREAS 5 AT 30 A FRUE TR 18 s LA ML L

2. PA FI PB LIW5IJHImy s e a5 Ehr fiBH, 1 PC. PD F PF LW 51 AN AT Lok
o WIRERE T BRIECE, WNZIX S AT NG IR B B b B

3.0 BESIIUE B Rk R T 48-pin BHEE. TR B, 71 28-pin (YR P AT AT LG AN
TifE o #F 28-pin B4 Hp AT 4485 B TMRO, TMRI1 5 PD1/PWMI/TMRI1 51 IFEH] .
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HDLTEK# A/D R - HLAE

WIRZ %

PR TR oo Vgs—0.3V to Vgs+6.0V
BN oo Vss—0.3V to Vppt+0.3V
BT oo —50°C~125°C
TR oo —40°C~85°C

XL RGRIEAIUE DA, B PR B AR AOVE DR A g i O e
PronvE FAMRILIEARETUY, MK TAEAEAR 7S YE AR S A T ] e S M
Fr R EEE

12



HDLTEK#

B A
H SR Ta25°C
i) 2 Witk fr BN | BE | BK | B
Vb %A%
— |fsys=4MHz 22 — 5.5 \%
Vpp Operating Voltage
—  |fsys=8MHz 33 — 5.5 \%
oo Operating Current 3V |No load, fsys=4MHz — 0.6 1.5 mA
(Crystal OSC) 5v |ADC off _ 2 4 mA
1o Operating Current 3V |No load, fsys=4MHz — 0.8 1.5 mA
(RC OSC) 5v |ADC off — 2.5 4 mA
Ipp3 Operating Current 5V Noload, fsys=8MHz — 3 5 mA
ADC off
lsra1 Standby Current 3V |No load, — — 5 HA
(WDT Enabled) 5V |[system HALT — — 10 LA
st Standby Current ‘ 3V |No load, — — 1 BA
(WDT and A/D Disabled) 5V |system HALT — — 2 LA
Input Low Voltage for /O
ViLi Ports, TMR,TMRO,TMR1, — — 0 — |03Vpp| V
INT
Input High Voltage for /O
V1 Ports, TMR, TMRO,TMR1, — — 0.7Vpp| — | Vbb v
INT
Vi Input Low Voltage ( RES ) — — 0 — 104Vpp| V
Viz  |Input High Voltage (RES ) — — 09Vpp| — | Vop | V
VLVvR Low Voltage Reset — — 2.7 3 33 \Y%
IoL /O Port Sink Current 3V [Vo=0.1Vop ! 5 — mA
5V [Vor=0.1Vpp 10 20 — mA
Iog /O Port Source Current 3V |Vou=0-9Vop 2 - — mA
5V [Vou=0.9Vpp -5 -10 — mA
3V — 40 60 80 kQ
Rpy Pull-high Resistance
5V — 10 30 50 kQ
Vap A/D Input Voltage — — 0 — Vpp v
Eap A/D Cf)nver.sion Integral . . . 105 41 LSB
Non-Linearity Error
Lioc Additional power.consumption 3V - — 0.5 1 mA
If A/D Converter is used 5V _ 1.5 3 mA

13




HDLTEK#

A/D B4 58 FHAE B T

N /:: :|:
AT Ui LSRR fam2nc
RS
i) E 28 B | BB | BK | Bfr
Vbp 1

— [22V~5.5V 400 — 4000 | kHz
fsys System Clock

— [3.3V~5.5V 400 — 8000 | kHz
¢ Timer P F (TMR) — [22V~5.5V 0 — 4000 | kHz

TIMER mer requency

— [3.3V~5.5V 0 — 8000 | kHz

3V — 45 90 180 s
twpTosc |Watchdog Oscillator Period

5V — 32 65 130 us

External Reset Low Pulse |
t — — — — s
RS IWidth "
tssT System Start-up Timer Period | — |Wake-up from HALT — 1024 — *tgys
tLVR Low Voltage Width to Reset — — 1 — — ms
tINT Interrupt Pulse Width — — 1 — — ps
tAD A/D Clock Period — — 1 — — ps
tADC A/D Conversion Time — — — 76 — tAD
tADCS A/D Sampling Time — — — 32 — tAD
2 . Connect to external
tic I"C Bus Clock Period — . . 64 — — *tsys
pull-high resistor 2kQ

*tsys=1/fsys

14




HDLTEK# B g

ARG

ER:

P BB R M) BB SR A | A/D B R ML RIFIS T IERER BN 2.
iR RISC 45y, RS HIEA S S A s e e Re . g
KT, a2 B RIPATRINEAT, 2SR T 4030, WA LR
L4b, HEIRAHREE— MR N T, 8 17l ALU Z 588 ey
(S5, AR AREH . BHIEE. B I WA & Thfe, 1
(A% A2 0 LI Rt B nas sk ALU 7 S0 AR Ak . A3 26 25 Fr a8 £ 20 A7
SRS, HonT LB ek e k. A7 A A7 B bk SRR SRR,
T e I K AT S RN RS MERY VO F1 A/D FHI R G, AT 2B A
AE o IXAFAFIX LI LIS A5 I AEAR A iRy = R s A B, T RAR R 2K
F 8K FIIRLEAEE A A 64 & 384 T BHRMEAT o

B PP RIR K 4514 (Pipelining)

RN AP B PG, BOE HH RC R a8, 40400 T1~T4 U
B ARE SN . RS AE T1 I A shn— 4816 4. %
T T2~T4 B0 58 RS FIATIIRE, PI—A> T1~T4 BB s —AN 454 )
o BARIRA MU FIPAT A A AEIELL 1452 I, (HE R HLAK & dith 2%
TRUEFRAAE— MR 2 UH N A 2T, Fe kIS 00 R AR AR P v s 1 A
PSRRI g, W R R Bk, AEIX SO MR AR R — MRS
JEL IR BRI 1) 4047

24 ] RC ¥R3% 28N, OSC2 AT LLAR R —A T1 AR b ] 25 51— RErb A A, XA T1 AR
B foys/4 AR, #47 1:3 m/AR At

15



HDLTEKgqhs

A/D B4 58 FHAE B T

Oscillator Clock :/\ /" \ /" \_/ ./ ./ ./ W/ W/ ./ W/ L/ U
(System Clock)
Phase Clock T1 / \
Phase Clock T2 / \ / \ / \
Phase Clock T3 / \ / \ / \
Phase Clock T4 / \
Program Counter PC PC+1 PC+2
N Fetch Inst. (PC)
Pipelining
Execute Inst. (PC-1) Fetch Inst. (PC+1)
Execute Inst. (PC) Fetch Inst. (PC+2)
Execute Inst. (PC+1)

RGN FRIFLKE

WRARL AW B0y 3L, BlInBie s 582, WG Z PTG A fE ek
FRPAT . T AP S U RE RS AN A TR Sz o 2 kA el i
Jfstdt, 55— AN S AT 20 SCah A, DRIERE Py e v Ui 2 Dol 2
JERHN IR ), JEH AR AT IN 7] R L™ #E R IR A

MOV A,[12H]
CALL DELAY
CPL [12H]

DELAY: NOP

| Fetch Inst. 1

Execute Inst. 1

16

Fetch Inst. 2

Execute Inst. 2

Fetch Inst. 3

Flush Pipeline

Fetch Inst. 6 | Execute Inst. 6

Fetch Inst. 7




HDLTEK# B g

RS

FEFFRAT I, FEPP B SRR R SR B PATFR 2 lik. BR T IMP 5%
CALL XL SR B 2 — N ARELL IR P A i ds bl 2 Ah, B iR 5724
1roe)a HEhE-—. X+ A/D RSB, YR ITE 0 R HL S AN,
REFP VT B0 58 15 2 IRIRE Py A7 s A R AN Tl T AN ] o SR T A0 200 A G 8
A, BRSPS a7 A7 4% PCL, 2 1T LAbAE & s 5 1.

MPAT TR A BRI BIAE S M bE T, ka4 FRUF WA, kg
SAEAE, RN I BN DT R SR e v B R IR 7 6 T A e
%, —HEMRG, T FRAEDHERRSRATIN TS 1 HE& Bl 2 gedhf 5, 1
I — A28 2 IR I LA

REPP B AR T, RIRE P B I 70 % 47488 PCL, W] LG 1L P2 thil R A
HE R ARG N 75 74% . 8 A s B 2w fras, — NP
B T DL E R AT, AR DR R 71 (s R A0, DRI 4 e B A1
FE TRt A > B 256 AMEfifd Uk RV A, 20— AR B 2 AT I

RS A — DSR2

: PRV T R PPl P2 s e 1. PCL B IR S B 720 3¢, T L&A

(R EEFUEIAS . A 5% PCL 27 A s 50 22 1A L nTAERF R LD RE A 7 2 4 b 4R 2
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HDLTEK# A/D R - HLAE

frdaaip e
B
b12 [ b11 | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | bO
AL ojloflo]|]o|o|o|]o|lOoO]|]oO|O]|]O]|oO
AR ojloflo]o|]o|o|]o|lOoO]|]oO|O]|1]oO
SEI /T EAS 0 it olo|lo|lo]o|loOo]oO]|]O]O]|1]O0]oO
SRR/ B 1 ojlo|lojo|lo]lo]o|lo|o|1]|1]oO]|oO
(% HT46R24/HT46C24)
A/D [i¥
kel ojlo|lojo|lo]lo]lo|lo|o|1]|1]O]|oO
(T HT46R24/HT46C24)
A/D bAReel
kg ololojo|lo]lo]lo|lo|1|lo|o]oO]|oO
HUxF HT46R24/HT46C24)
PC Rk
Aty ololojlo|lo]lo]lo|lo|1|lo|lo]oO]|oO
(K% T HT46R24/HT46C24)
PC Rk
Aty ololojlo|lo]lo]lo|lo|1|lo]|1]oOo]|oO
(FU4f HT46R24/HT46C24)
FAFB S Program Counter + 2
G PCL #4748 PCI12|PC11|PC10|PC9 |PC8| @7 | @6 | @5 | @4 | @3 | @2 | @1 | @O
B B R T Ry #12 | #11 | #10 | #9 | #8 | #7 | #6 | #5 | #4 | #3 | #2 | #1 | #0
MR PR A S12 | S11|S10| S9 | S8 | S7 | S6 | S5 | S4 | S3 | S2 | S1| SO

HE: 1. PCI2~PC8: HHIFEF ISl

. @7~@0: PCL {i;

. HI2~#0: FEATGA

. S12~S0: HERZ 7 AEARAL

. %F HT46R24/HT46C24, TV IHE#A 13 M7, RIM b12~b0.

. %] HT46R23/HT46C23, TP 53 R 12 M7, RAEH1051 b12 2RI

. W} F HT46R47/HT46C47, HT46R22/HT46C22, M-TFEF s A 11 My, kK
F b1l Al b12 TR

8. W/ RS 1 W AT, 5 HT46R24/HT46C24 AT .

9. XtF HT46R47/HT46C47, HT46R22/HT46C22 Fl HT46R23/HT46C23, SEW/ATE#% 0 B
TMR.

e =) N, B VS I \S ]
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HDLTEK# B g

HERR

HEM AL T — MRSy, & SR AA R P T B i i A 2. iR I
B HL, MERRATAT 6. 8 8L 16 JZ 2 [H], BATTBEAE Edi i thAS 2 7
ANy, HEEAZ B AE S N 29012 MR 55T (Stack Pointer,
SP) e R, [RIFEH R B S 1. 767827 U F Brh W 3 i 45 1, F27
AR N BB AR, . R B IR G R 45 RN, iz [BIE 4 (RET
¢ RETD ARy vl s MHER h FF 5 20 e 2 il b BAL2 5, SP
HEHE ) R 1) THEES o

BRHERE O, HATIEDRRO WA A, T Wi SRR S AL S AL, (2
Wi NCRE R AR L o M HERFR BT (AT RET 2 RETD, FPBCREgm Y., X4
RSOy Vvl 2 18 SR 5 VR R PRI HE ARt o AR B HE AL LU0, CALL
BRI CABARAT , T oA v HH o ol FET Bl I3 G e v R (R0 10 R A
DR Ry 3K AT g 23 3 AN AT TP RE 17> 70 SR 2 A TR

r Program Counter

Top of STACK Stack Level 1

Stack Level 2

Stack
Pointer

> Stack Level 3

Program
Memory

Bottom of STACK Stack Level N

VEE: 1. 4T HT46R47/HT46C47 Fl HT46R22/HT46C22 i &, N=6, HIH 6 =HEAETT .
2. %I HT46R23/HT46C23 i s, N=8, HIf 8 EHitk (M.
3. XFF HT46R24/HT46C24 15, N=16, BRI 16 ZHerEr .
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HDLTEK# A/D R - HLAE

HARKBHBETT —-ALU

HARGH IR NP R EZE R, PATIRASE T E RS HIZE .,
ALU FERR R HLIEE B 4, BRI S G PATHR EMEAR 52
WIZH, SRR e M Aras, 9 ALU TS eRER, nlaes8ut
P AT EILEORES IR, T AH DG IRPIRES B A7 2 2= DRLHE TR A 25 DA i s £
BAZ, ALU i Dhaedn

HARIZH: ADD. ADDM. ADC. ADCM. SUB. SUBM. SBC. SBCM. DAA
ZHHIZ5: AND. OR. XOR. ANDM. ORM. XORM. CPL. CPLA

ATIZ5E: RRA. RR. RRCA. RRC. RLA. RL. RLCA. RLC

I —Fya—: INCA. INC. DECA. DEC
S FIWr: IMP. SZ. SZA. SNZ. SIZ. SDZ. SIZA. SDZA. CALL. RET. RETI

20



HDLTEK# B g

Rt

REFF At HERAFBON A BRI o X TR AL S A PRI 7 A7
S SRR IR RE A it g (OTPD, AT T 4 S ABATT 4 B
W2 HL, B AT OTP A AR K R HLAE A PR EAT “R” filthsos . MG 2
(Foghfe T, OTP 7 HLar BASR AL A & RE 10 5 50K B BT A AR N
X F B Bt EEA T O R 1 R AR B . RN R
77, OTP IR AR IE RS ) — Bl il e W HEIRAF il %, SR LA AR BAT “C”
bRz, XL R L RBP4 et R A B o

gt

14 7 IFRFPAAA AR R A BT 2K, 16 AL AR P A (R A U2 8K, IXH ik
TIEFIRAR L. REFPAE i S IR P T H R S0, b S il . Rk
AR T, B Ms T A8 AERE Al e AR st ik, phi s 386k Sk

LAUR 2 A/D R BURE A it A A H

HT46R47 HT46R22 HT46R23 HT46R24
HT46C47 HT46C22 HT46C23 HT46C24
000H Initialization Initialization Initialization Initialization
Vector Vector Vector Vector
004H External External External External
Interrupt Vector Interrupt Vector Interrupt Vector Interrupt Vector
008H Timer/Counter Timer/Counter Timer/Counter Timer/Counter 0
Interrupt Vector Interrupt Vector Interrupt Vector Interrupt Vector
00CH A/D Converter A/D Converter A/D Converter Timer/Counter 1
Interrupt Vector Interrupt Vector Interrupt Vector Interrupt Vector
010H 12C Bus 12C Bus A/D Converter
Interrupt Vector Interrupt Vector Interrupt Vector
014H 12C Bus
Interrupt Vector
3FFH
400H
7FFH
800H
FFFH
1000H
1F|:|:Hﬁv T T T T |:| Not Implemented

14 bits 14 bits 15 bits 16 bits
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HDLTEK# A/D R - HLAE

R ZNCIE=

REFP A7 fifs s A R St B O B AR G S22 A0 PR BT N AR R T i o

o Hifik 000H
s ) O S R R PR A ik . RS AL R, BT R A
Wb IF TR AT

o Ml 004H

W o AR P BT N1, B SR BLAE T | A PRSP A A T, T
AN WA B HLHERR AT WIS LT FEPP A Bk B A Bk TR AT

o Hihl 008H
L PR S T ) Bl I A BRI e I e R AR T I R
ffifie HHER AW OLR, 255 Bk 2 XA M bk IF TF AT . X+
HT46R24/HT46C24 T 75, ‘& HATANE I8y, XA I 2805 4 2 /vt s
0 8 TMRO. T1fipxf T He 5L, WFA TMR.

o il 00CH
K& T HT46R24/HT46C24, ML WrIn) E4% A/D Fmds . 24— A/D
e LS, 1 A/D TR e HMERR ARG, R BRI A
Hodik I T UAFAT - AT HT46R24/HTA46C24, P 38 1] B4 ' 1) 58 INF /- B o
1 AEH . Wil TMR1 vHEUR Az Y, 1 s vh A e L HEAR e AT i I 15
N, FE R RN A MU I TT R AT

o ik 010H
K% T HT46R47/HT46C47 F HT46R24/HT46C24, I P43 v by i) F 4k 1°C 4
LR DS 24 PC M TSR AL LI, AR 1PC P W B8 HL R B,
T e 25X AN kI AR AT .
X F HT46R24/HT46C24, 1Py 3 W ) 548 e 1) A/D s rh i i . 24
HT46R24/HT46C24 1 A/D ¥4 A AL I, Witk A/D bl g HHER %
i, PR IX A bk I AT

o Hhlik 014H
Ub ] U6 HT46R24/HT46C24 A %0, #E M PC B . 4
HT46R24/HT46C24 1 [#) PC R4 B ML, Wik PC il ag H
e, R BRI A Mk I TTUR404T
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HDLTEK# B g

'R

FEFPAEAR AR P AT ok n] LLoE SOe—AN b, DU AR A7 [ 1) s A
TG, R LAEATBOE, Ho07 AR KA DR T bk e R A it
T AEay TBLP o XA 5 A7 8 R RAKHY 8 bk o 78308 5 RIS HRE G,
TR HHE AT U] “TABRDC [m]” 5% “TABRDL [m]” 54 M 24107 IRFE 7 BT A8
(A7 it s LB A B 5 m — DU R B R R . IR SR A HATHE, FEJPArfif e
T RGBT, Rt B I T B A s, TP AP h R
FEHE A 1, W AR ) TBLH ReoR 3 4748, 1w 730 rh oA F (R 457 K 4

ii EX j’\j « 0 »O
R AR T kA R R

Program Counter

i N o

PO e

[ TBLH | [ specified by [m] |
High byte of table contents ~ Low byte of table contents

BRI P

DL VGBI ] HT46R47 A/D RUHU R HLH, A FREFNF M Z0 o 1 2 SR
PAT o XA T8 I LA EE T ORG IhTs B AE AR A e e s — W, 7
It ORG TH#E4 R IME A 700H, Bl 2K P 4#4i# 2 HT46R47 H Ml e fa—
GUAF g o DR AR Hb L, TR AR FRET IR AR AEL DI A 06H , X AT LRAIE M I A% 5
HY ) 55— 2B B A TR A7 2 ik 706H Bl i Jo — DR AEHE 5 i 55 /AN
hko HAFERERSE, B “TABRDC [m]” $8288 1, W& I84EHE F 2400
To LEXAME 7, RSB m T ETE, M “TABRDL [m]” $E4#
PATHE, DK B 384515 2] TBLH A A7 4%
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HDLTEK# A/D R - HLAE

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

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

~.

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

tabrdl tempregl ; transfers value in table referenced by table pointer
to tempregl
data at prog. memory address 706H transferred to

tempregl and TBLH

Ne Ne Ne N

dec tblp ; reduce value of table pointer by one

transfers value in table referenced by table pointer
to tempreg2

data at prog. memory address 705H transferred to
tempreg2 and TBLH

in this example the data "1A" is transferred to
tempregl and data "OF” to register tempreg2

the value "0” will be transferred to the high byte
register TBLH

tabrdl tempreg2

Ne Ne Ne Ne Ne o Ne Ne N,

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

dc 00Ah, 00Bh, 00Ch, 00Dh, 00OEh, O0O0Fh, 01Ah, 01Bh

0 TBLH 5 f7as 2 R ar fr s, ARETBbAF, o TR P A0 rp T e 55 1y 4
FEHRAR LIRS, WAZE R BRI RY . (AR, WIS P TT
RES 5038 TBLH AR, A 76 TR A A AR, Wk Azt iR [
SRS ASCTRE B [l IR A8 P A B A2 o AR AESE LG DL, R o) I Y A 132
R AT I, WIAE AT AR AT LR (R R 20, B 5B RR
RE» TN ERE R R T 9 R ORI &, AR LN R J 2 e st

N RAAL

b12 | b1l | b10 | B9 b8 b7 b6 bS b4 b3 b2 bl b0

TABRDC[m]| PC12 |PC11 |PC10| PCO | PC8 | @7 | @6 | @5 | @4 | @3 | @2 | @1 | @o

TABRDL[m]| 1 1 1 1 1 |@ | @ | @5 | @ | @ | @ | @ | @o

1. PCI2~PC8: “HITR/F AR

2. @7~@O0: FkEHaEl TBLP fif

3. %f HT46R24/HT46C24 >k, HEhgHbhibit 13 £, M b12~b0,

4. X} HT46R23/HT46C23 ki, FA&Hhbbiz 12 7, M bl1~b0,

5. %} HT46R47/HT46C47 Al HT46R22/HT46C22 K iit, FMgHuhtE 11 7, M b10~b0.
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HDLTEK# B g

HsArttas e WA TS XU 8 A7 RAM N BAFfifi s, HIRAEAF Im I Hodls,  Hoy
AP o B — YRR IR D RE A A7 s, IR SR A7 AT [ 8 (st bk H 5 5 R pL
MIERIRAEE VI OC . KRR BE A A S O AERE P42 HAR O 'S
N ABAT SR LLERG I AN HLP TR 58 0 B A7 ik 2 2 Al — M i A
Hs AT AERE P R AT BN N

gt

A A Ay, BRI L RS EARAE i oy, AL Tk n bk, 45
RAM 4 8 A58, ARAEtAs K R e B e L AN Ao i o LI £
PEAEAE 2 A I #S /2 00H. HT46R47/HT46C47 A1 HT46R22/HT46C22 1)
gh bl 7FH, HT46R23/HT46C23 F1 HT46R24/HT46C24 [f14E s Hu bl j&
FFH. 7 WK 25 74%, W ACC Al PCL 25, A E A R i 5t A7 il s stk

00H

Special Purpose
Data Memory

3FH
40H

General Purpose
Data Memory

7FH/FFH

ER: B T OB AL, R0 Bl A7 & (K AL 48 AT LLELRZAEH] “SET [m].i” A1 “CLR [m].i”
INUARAE o Bl A7 st vl 3t oo ()4 LR BT (MP)REAT A7 )
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HDLTEK# A/D R - HLAE

AR AR

BT 50 DURE P 5 B/ S A X, b AR T AR A7 A0 A3 T
% RAM X Sulgll 238 P A A7t s o X Bl A A DX T LAl 38 b AT B O 'S
NHIEEAE . AFH] “SET [m]i” A1 “CLR [m].i” 84 a0 XAl (A7 At 407 sl 52 47
(Frgedle, 5 P ARl A7 fifs 2 A EAT O 3R A

HT46R47 HT46R22 HT46R23 HT46R24
HT46C47 HT46C22 HT46C23 HT46C24
40H 40H 40H 40H [
7FH 7FH 7FH 7FH |
80H 80H |
FFH FFH|[ Bank0 | |
=] Bank 1 ™.

VERE: HT46R24/HT46C24 il I HHEAE A8 2e 1 384 A i A7 AE PANIMAL A7 A% 2% X . 7030 JT %k
YAt o S EB N BUE AT, 5 0eaiA e Al T kR 5T BP 358 T IEAII B A7k o
X,
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HDLTEK# B g

RIS

XA DX B A7 2 A TBCR IR A A7 3 1, XU A7 859 R HLIK IE W 1A
WU, KZEI A AT RN E N, HA — 2R e kg i A RE X
(K1, ASRATT A GHESH A R IR DD RERF A7 e (0 . ZOERE, ARfTie
HUHR 2 R At 2 b A 8 U IEBEAT B A3 21 “00H” TR

HT46R47 HT46R22 HT46R23 HT46R24

HT46C47 HT46C22 HT46C23 HT46C24
00H IAR IAR IARO IARO
01H MP MP MPO MPO
02H IAR1 IAR1
03H MP1 MP1
04H BP
05H ACC ACC ACC ACC
06H PCL PCL PCL PCL
07H TBLP TBLP TBLP TBLP
08H TBLH TBLH TBLH TBLH
09H
0AH | STATUS STATUS STATUS STATUS
0BH INTC INTCO INTCO INTCO
OCH TMRH TMROH
ODH TMR TMR TMRL TMROL
OEH TMRC TMRC TMRC TMROC
OFH TMR1H
10H TMR1L
11H TMR1C
12H PA PA PA PA
13H PAC PAC PAC PAC
14H PB PB PB PB Special Purpose
15H PBC PBC PBC PBC Data Memory
16H PC PC PC
17H PCC PCC PCC
18H PD PD PD PD
19H PDC PDC PDC PDC
1AH PWM PWM PWMO PWMO
1BH PWM1 PWM1
1CH PWM2
1DH PWM3
1EH INTC1 INTC1 INTC1
1FH
20H ADRL HADR HADR HADR
21H ADRH HCR HCR HCR
22H ADCR HSR HSR HSR
23H ACSR HDR HDR HDR
24H ADRL ADRL ADRL
25H ADRH ADRH ADRH
26H ADCR ADCR ADCR
27H ACSR ACSR ACSR
28H PF
29H PFC

[ : Unused

3FH Read as "00"
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HDLTEK# A/D R - HLAE

RAPR DI RE AT A7 4%

ER:

TR HLRE RGN 3, Ba il ds P st 1L N B Ar Al o IXL8%F
Fras ORI RE (LUE I S AN TS5 ) FIAMZIfRE (i VO Bdla= A A/D
Al IIEmERAE . AR fEE D, X723 L 00H 1 it dnttuhit.
FERF IR D) B A A7 i A H B A7 it s S an Bk 2 TR), A7 28R U Bl A7
fiti e, Wl DR B HRAORAS ™ 78, A X 2 i Il 3 HCHE 40 - 3% 1] OOH {2

FHEF R — AR, IARO, IAR1

()42 -4k PR 7 VBV AT (A1 - I FR BT B s B4, DA SO A 2
be W NI P T o B | N 4 ) ST 7 | o €22 S 0 P20/ P O [ 27 s
B (MP) I 48 2 B A7 s bk 7= A2 06E B 152/ 5 #E . X T HT46R47/HT46C47
A HT46R22/HT46C22 F 41, FEft—AN A4 -4k 25 A7 28 JAR)FI— AN [l - 41k
EF(MP). 1% T- HT46R23/HT46C23 FIl HT46R24/HT46C24 251, MIFRAE# A
()4 Sk A7 A7 95 (IARO F1 TARL), PHAMAMES-HEFREF(MPO FI MP1). 27T
T, XSE[AIFE G AR R E A L L PR AA AR, EHE TAR ZF 7241k 5] 00H
AL, I HES N A2 AT B 1

M SFakigE - MP, MPO, MP1

%} HT46R47/HT46C47 A1 HT46R22/HT46C22 Z 41, Hflt—ANaj#% Sk F54%t,
B MP. ii%tT HT46R23/HT46C23 F1 HT46R24/HT46C24 41, NHRAL T Py
ANEHFHEREE, B MPO A1 MP1. T X SR 5T (R A0 A7 il e 5 T 1)
TIAFAE— R B NHRERAE, DU T — AN M BB R A 0 k. o0
)4 -0k A AP AR A T AT AR I, B R ATLER 1) 0 S ik A2 e )42 - ik e o
fee rshhk .

St HT46R47/HT46C47 A1 HT46R22/HT46C22 T &, [A1# F-HEFREN0EE 7 A 1EH - AT,
DASRE R 2 -k P e s BN, AN 1.
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HDLTEK# B g

LR B 7 Ud B ATy B — N 2 4 > RAM bk X Bk, ‘& A1E S 5eil e
Hifik adres1 #l adres4

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 mp,a ; setup memory pointer with first RAM
; address
loop:
clr [00h] ; clear the data at address defined by mp
inc mp ; increment memory pointer
sdz block ; check if last memory location has been
; cleared
Jjmp loop
continue:

FE BB 5 AT — (A, BIJFARA#E RAM itk

& XT84 — BP

A HT46R24/HT46C24 At X $5%. 5 A/D RAILE WAL, HA
it A7 X FREF HT46R24/HT46C24 WML, Bl WA A =5 K. il
PB4 2% (MG B2 AN 40H %) FEH, HUASRAE 192 M7y, RIMIEAE
fitim 73 A EAEIX,  BIEAEIX 0 FIMEAEIX 1, il FH A A7 s s 1) 25 st T LA
AN 384 AN FAT ABAE DX FRELEE 0 A7 S 1h e 0 s A7 A 10 " A AE X o
ST, WHESEA R SVIEEIREF X 0, (HRAEE B~ WDT i
WAL, AUl s A7 as G A X 5. M52 HT46R24/HT46C24
HH R FH B A7 s S I 5 NG N, A 2005 B il A7 X AR DA 2 DLk
T IEHIAEAT X o TR, R T RE B A7 A5 AN S A AF X (W5, a2 U,
AN IEAEAEAE X 0 BUAEAEIX 1, HRERTR PR DI e 27 A7 2 A T 150 5 # 4 o

En# -ACC

ST B WK, Bngs et M Em T H S ALU Frog s 5a % V)6 R,
JITH ALU 138118 585 RSB I 748 ACC BINas L, 259847 2n#s,
ALU AERRAT I INGE S WA RS A (Is 50, W 45 5 N BIEE A7 1k
B, XREL I SR AN R (A o 5 AN AR IS B R T A B B s
I I A7 DO g, B A0AE— B & e U 25 A7 2 A0 ) — A P A7 2% 2 TR0 A% 2% Hidie
I, TP A7 A 2 MR BE B AR A 8, DRIl 50 i B gk AL 6 505
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HDLTEK# A/D R - HLAE

BF TSR T FS - PCL

AT PPN RE AR BITIRE, RV B AR 7 1Y B A B A ok 4 PO
IHREX IR, FEF S3 TR o A7 de BEAT A, ARA 5 (1 HAR b L 2L E R it
hk. EAREY PCL W A7 SR {EDRE 3 SR P F AR BIRE A7 il 2 1O — ik,
SR T2 A7 2T 8 AT AL, DRI L SR VRAEAS BRI A7k 4 Y0 BBl Y 8B 4T
B, iSRRI ST, SHER A AR A

R H 8% - TBLP, TBLH

X ANEEIR Th 8 27 A7 A S A7 AR AR AT 2 P I R M A THR AV . TBLP %
FREr, FR RS L. & RE D AU AT AT R AR SR 2 AT R I LA e,
TERME AT AgE U INC 8¢ DEC FFE2 T, X tde it 17— P Bty 772460
TR AT FA OB R A AT 25 M B8 T A7 % F TBLH
o LR BLERIE, RASEIR R T S pl A2k B Al A i e ik

REFHFLR - STATUS

X 8 a7t (0AH) W& bR G (2D BAIFRENL (O HHBIH bR EAL
(AC). PRGN (OV). BiEREN. (PDF) FIG T 10 AR &AL (TOD.
e R) I S DR A H5 i R g i S

&7 TO 1 PDF b4, RAS A7 A7 o A AR LB G0 25 A7 2% — 1T LAY
B, ARATAT AR 5\ ZPRS FFAE B A2 X TO 8L PDF #5EA47 . 5398, 4
TIAFMIES G, SIRETARA RIS H TR SR AAFNEGR. TO bk
PSR RS B, BITE H . 83T “CLR WDT” 8 “HALT” 5251 .
PDF fr&f LS ZHAT “HALT” 8% “CLR WDT” 84 8R4 L0,

Z. OV. AC Fl C bribiAr il i [ W iris S IR

o MNNEEHEMGE R AT, BRIEIE E R 5 R B PR AR AL, T C
B, A CHER, [F C AP AL IS A F5 2 BT

o CUMRPETFATINEB H G R A A, BT TR EE A A
EAEAIS, AC BEEAL, S AC #HEE .

o MEARUGZHIZH G RIETN, Z WEA, B Z HEE.

o MIZEE R WAL AR R Bl ) 1 I, OV #EAL, I OV #ih

o AL LHEHAT “CLR WDT” #5445 % PDF, 1#AT “HALT” 4540
2-'E i} PDF.

o A% LHIIIT “CLR WDT” 5t “HALT” #5445 % TO, 124 WDT i
HI 2 EAL TO,
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HDLTEK# B g

b7 b0 .
| — | — | TO |PDF| ovl z |AC | C |STATUSRegIster

Arithmetic/logic operation flags
Carry Flag

Auxiliary Carry Flag

Zero Flag

Overfolw Flag

System management flags
Power down flag
Watchdog time-out flag

Not implemented, read as "0"

TN BBEN AW P B AT TR N, RES T A7 s A e BBl S HE
FRORAF o BRANIRZAS T A7 AR IR A B2 B 21 H 7 RE e Pl RE SRR A A7 2 (11
) 5 AR 25 L B R i A7

TR FAERE — INTC, INTCO, INTC1

8 A7 INTC, INTCO Il INTC1 %5 A7 2% R BIAMT A Py b Wi i s . Jd ik
A FHRRUE PO B 1 52 SR W 8 IR S8 27 A7 2% FOA FOEL, A R W I BB /BR BB Th
BETT 23 e 2 sl T A P PR A mPY BT D RE A P 30 5 I s v 7 L RSB e P L 1°C
BER TR, DARANE TR IR I INT 8. X7 HT46R47/HT46C47, M F%—
A 8 A7 [y T 25 A INTC Kbl s i Wi, mdles i s 5 AL
TEEEPIAS TR 2 4728 INTCO A1 INTC1. INTC 5{ INTCO % f72e i (13-
Wiy, EMI 2 T Hh b Al G/ e, FHR B B TR WA e A2 I Tk ok . 24
— AR PR N, B B bR e T, EMI ALK ERR, AT

“RETL” $54 W25 AL EMI A7 o

A7 T8 BI7E 2 5 P W AR 45 2 R g Y H e (R R BRI, T AR N W IR SRR
R HTFIMN = EMIAEN “17,

SE BB R A7 A

ZRVI AR HUEER T — A 8 A8k 16 A7 HE /AT B, X T3k
PRS0 HA A2 NS S LM 5, S A7 4 TMR & T BUE AT
TR o 0 N R ) 25 A7 %% TMRC, 547 TMR A7 B S B X1
A 16 7 58 I 2511 HT46R24/HT46C24 T =, 4372 TMRO F1 TMR1 & %
H 6 %5 A7 %% TMROC AT TMRI1C. XF-T- 16 A7/ I 8%, A2 br it i %1
HFEWATI, ST EET . FAEFN A TMRL/TMRH 5§
TMROL/TMROH LA}, TMRIL/TMRIH. ifiERE, EN2 % resn] LLFsE 5 A
il 52 B, DA SSAR 8 s AN [i) PR ) e R
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HDLTEK# A/D R - HLAE

BN H i O R ) AR

TERFBR DN REZFAE A% T, B N/ 25 A7 28 A AT TAORE V. PR 92 1l 23 A7 9 AR B 2
JIT A (R N /4 g S AFDO B 9 25 4%, Hchszn o PAL PB. PC %5, 1
AP a5 M B TR, 1K SeH N /4 H 2 A7 s WS 20 E50 0 A7 2% 145 22 Hb
Hk, FH CAA R 1 F PR N R o BN R i A AN AT B R 4
T2 A7, 708 PAC. PBC Ml PCC %5, o [FIFEW 250 776 a5 1104 2 Hh
Hbo XEEPE T AE A vOE T IR, DAYoe RSS2 N 1T, RS2 a1
B NG RN  F30 BF A7 AT I R, 20V B A i A7 5 | IR e
Sfgni s WU 25 A7 AT R A 20T R R . RSP R], 7E A
/A ity 0 AR SR S N B A, 06 AU B s ) P A T AR s 5
NS . B “SET [m].i” Al “CLR [m].i” 584 7] DL E 4% BE XL a7 7 0%
S o XPIAERE b T LI Jok 5 AR i N i 1 42 561 B A7 A S — A
AR v VN RS TR D)2 R A1 B AL AR A R IR

Fk v 55 B PR A A AF A% — PWM, PWMO, PWM1, PWM2, PWM3

B A/D RPNV R HIERE S 1A 2 ANEJE 4 N R kb o6 2 i e (RP
PWM). B4 PWM #HA A CHSL 3 H P57 a8 X1 1A ANk 98
IR B, BB A7 28 0 PWM. ELA P kv 55 18 1) 25 ) B L,
0 B A7 A5 PWMO FIl PWMI . HA 4 ANk o B PR A 10 5 AL, 450 25
1745 4 PWMO~PWM3, X848 8 A (1) 25 A7 e SURH . (1) Jik o 5 8 ) 8 18 1)
WA L

I’C R4 %5774 — ADR, HCR, HSR, HDR

BT HT46R47/HT46C47, JiAT (KIS A HLAR & NMERM PC Bk, EMsh
B R B WL RIS 51 SDA AT SCL. X /NP XU [a] fr) S 26 A1) T 4 AN
TR IS 27 A7 28 AT IE 0 VB A 43% . HADR 2717 28 T K B0 E B LA M HE
BE, #HIT A4S HCR nfLAMERESBRAE SR AL, I U TAER ) K%k ak
B, HSR ZA728 MRS A7 A%, HDR 254728 0 5 N /4t 5006 2577 4% o

A/D &% — ADRL, ADRH, ADCR, ADSR

3 A/D RAI AP S —A 4 8 8 JHIE ) A/D $Heds. A/D FHikas i
IEH AT BT 4 A AEas e 9 — DB RN S RS, e e it
W ARA7 B 8 7 W BE 75 7 8% ADRH MR 75 4l %5 77 %% ADRL. JHIE k£
R A/D B4 e 3% () ¥ B0 I 25 7728 ADCR #5275, A/D IR I Bhils 25 17 2%
ADSR & X,
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N H v O

SRR EA R HIL AR B A\l e 1 P TR R AT AR R R R E o IR B — A 5| I
U EAY eI At INNIEYE B E e PN il N SR Dl st vava s NN W& =
SE T M mE LB, IXSERFPE B AR IS A LR 2 N B AR RERT A TT A

WRYE P H R WL RS AN, AR A HLER AN 13 21 40 S ANTEXL ]
AT, bRy PAL PBL PC A%, IX SRk N/t s R KR A7 fi o (R0
AR E AR TR BT At DO N K 2 e AR A
BAEI, S S AN B, R W A SEE L20HETR 2 “MOV A, [m]”
T2 FFHESUF, m RoRu Dbk, TR aRAE, Pra S B, T
HLAFEE S B B

BivAs |

ARZE 7 ity N A S 11 AR ACDRZR I ity ZEAM A~ b A BEOR S B 4 1) 2
AEo N TR ZXASMINAI R, 45 BRI S A, w] il iR B — b4
FLBHL, 38 by L B Al S HE R ORI BLIE R, "B HT 4> PMOS i k5K
Blo BEERME— B A e e R T BB B, AN/
FFITAT 5 | B R e 21 L BEL, 00 5 IR AN B A i sz v BEL
o

PA [ ff) e il

AR ZRBV WU AT ThAe, (4580 B N R LU B Thke, 0o
BEXT T Lt AR R N H AR B . Ml vp MU IR 2 Rk vk, Hipz —uk
Al PA A — U5 A s e T R M R 4 “HALT”
AT R HLEE AN BEIRS CUS . R HUR R Fr R IR D) RS, H A PA
A3 Dy e A N ) 5 R FR AP A TR R AR o IX AN Dy BRI A T e A
FFRR ML N o AE AR S PA RS 5 I ] S ) ot 5 LA o il
Theg.
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TN/ H e DR R AR

AN A i DA B SRR A (PAC, PBC. PCC 55%) L F4Hl
BNAERE . MR R A4, B> CMOS Hir i sl s i &
AANERBA L BBHLBEE, Bl A A S Az & i g i . P
EEE NG R E AR B RS E D YA e AV i e RN E R A U S VA &
BN/ S | RS I AN TR, UGS N AR T B A s B ARE €17 3
I R 4R 4 i] ABELREEE A AN 5 B2 AR A o SR 5 BRI 478 1 2 A e 8L
FEN C07, WIS E ) CMOS frth. 251 HBCE MRS, Y
it A TSI A HH 0 1 5 720 00 P % o R T R N oy 10 o 18 A i
ARZSIN S BRI RO o ) VSCSEHR BA, JU)SxBR 3 Py 3 Al £ 5% o A Bt
AAAE, A5 SR SE BRI PR .

51 I3 Thee

SRS I D e vT ASE N oy BLAD R RERE o A7 R0 5 LI Kles 7™ 3 (1 B Al ¢
T, (RS 2 ShaeRrth, TR AR 2 B R . 2 Th g A/t 5|
BN Th R+, A7 L8 e AL T A T BEE , A7 LR AE NI RE e rh EA T4 ) o

- HMESFETEA
AN S ENINT S5 N4 51 PAS JEH. WIRAFEINT R WA, 1t
S TRT 24— R A N s 5 DI, BB AR b W42 61 25 474 INTC Hh g 4b
P8 P A BE A 0 2R fiE o

- A AR BT

R A/D R B HLAEL S — AN AN 2 I 25, 52 I8 (10 AN SO e 13 I 1
g, XTREA—A SNSRI S, %5115 PA4 A, o TMR.
48-pin F$¢[1) HT46R24/HT46C24 HATMAS P E I 248, AP AL IS
[l TMRO F1 TMR1. %) 28-pin 35 %% 1) HT46R24/HT46C24, ‘EA AW
AN E I, H T ERER RS, B REAES I TMRO. IX e 5 AL
AR 251 TMR1 fTLMEA], ‘©5 PDI/PWMI/TMRI 5JI4EH . 4
F PA4/TMR ¢ PD1/PWMI/TMRI 5| I 5252 ok s I 284N, ) TMRC #5761
A PR R A B A I E AR o E N T EEAS S I 2 N R
PA4/TMR A1 PD1/PWMI1/TMR1 5| v DIAE R — 8% VO 51MEH . 6T itf
I, S I B 4 ) 25 A7 2 1 o IR A A A I DAy o B A 2 (P S I
PR, DI Gt A\ 5 | S I 2R e 5

34



HDLTEK# B g

- PFD, PWM &, 12C B£k

R A/D BB B A —AN 5 PA3 51 ISE ) PED #r i Fn—A e A4
5514 PDO~PD3 5| I F (1) PWM %t . PWM [y H AN BB e F ) 58 1 L
¥ T HT46R4T/HT46C47, HEHS (e HUE B AT 5 38 °C BRI m
G, 'EA15 VO 3 1) PA6 F1 PAT7 JEH] o B 1X 28 5| JHI K Th &8 nT DLIE o #E
MEE DI TIE R, JF HAERT B G R FEAAR o TEER, WEHRAE IEA, N
TR R B 1R Tt A AT E W S o T SRE R T 1°C 2600, WX o | L
RS BT TR S, WS VO SUEAER, WETE Ehd
BHZE T PR AR

> AD®A
K A/D RZFF R HIELERAT 4 A uk 8 A A/D ¥t N . JTA A Hlm A
5 PB M1 VO 51 - i Sax 265 | Jglk H R AF ) A/D N A & — 1) VO
SR, ) A/D Bl 2747 2 ADCR A I (A7 520085 IEAF IR 152« FER I
INALE A/D Dhfig. WXL HIES VO SR, nr Do i #E ik

TR 7 B Ehr B ARTTAERAR D A/D S AL, IIBX L85 B 1 i b dr
HLFH 2 A Sk T .

Vbbb
Control Bit Pull-High Option
Data Bus D Q D_

Write Control Register CK Q —DD-I E
IS

Chip Reset
'ﬂ_" X 1/0 Pin
Read Control Register
Data Bit
D Q Do—' %7
Write Data Register CK Q
[s

_M—|_
U
Read Data Register
System Wake-up 46_— Wake-up Option

(wake-up for PA only)

JETIIFLRITh AR A 3w D1

35



HOLTEK A/D R HLAE F SE A

Vbb
Control Bit Pull-High Option

Data Bus D Q D——'

Write Control Register cK a _DD‘IE
Chip Reset IS5

Read Control Register X PA3/PFD

. PDO/PWMO
Data Bit PD1/PWM1
o ar "—Do_| PD2/PWM2
PD3/PWM3
Write Data Register CK Q]
|S PD1/PWM1/TMR1
(HT46R24/HT46C24
4 '\J 28-pin package only)
PFD or PWM Waveform X
M |— PFD/PWM Option
1
3
Read Data Register X ~
TMR1
(HT46R24/HT46C24

28-pin package only)

PA3/PFD F1 PD0/PWMO~PD3/PWM3 #y A\ /4 i 3% O

VoD
Control Bit Pull-High Option
Data Bus D Q D__|
Write Control Register CK Q —DD-I E
Chip Reset I's
) 1 ]/\] g X PA4/TMR
Read Control Register (except HT46R24/HT46C24)
Data Bit
b Q Do_| 57 PAS/INT
Write Data Register CK Q
[s
_M_I_
. j‘ % <
Read Data Register L2 ~

INT (PAS5 only)
TMR (PA4 only)

System Wake-up —G_— Wake-up Option
PA4/PAS Har \ /4 i
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HOLTEK

VoD

Control Bit Pull-High Option

Data Bus

ip sl

D Q

Write Control Register

St S

Chip Reset

Read Control Register

'ﬁ}_"

Data Bit

Write Data Register

Read Data Register j

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

>

xcz|

Input

—X PBO/ANO~PB7/AN7
(HT46R47/HT46CA47 with
PBO/ANO~PB3/AN3 only)

To A/D Converter <

Data Bus

[ < |

ACS2~ACS0

PB HIA /A 30

Vbb
Control Bit Pull-High Option

Write Control Register

D Q ! |

Chip Reset

Read Control Register

_%}_‘.

Write Data Register

Data Bit

o o "—D__Hgb

CK Q@

To I2C Circuit

xc=2

System Wake-up

Is
M| —!
U
) X j(‘u.
Read Data Register

xc=

PAB/SDA, PA7/SCL
(except HT46R47/HTA6CA47)

\—— Wake-up Option

To I2C Circuit <

PA6/SDA, PA7/SCL % \ /3% O
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IR R EI

EAE A R b, BB B e um DRI a6tk . B2 )5, B N/
oy L0 s B g 1 ) P A A Rl A o A . R SRR BT N e R
BRYUCH R IRES 1 P U e T e A R i i DA R R R IR B T Rk
Tiio B 1 PAC. PBC. PCC %3 428 il B A7 # B Al v e SR8 5 | T A i RS
TR 5| I A WA i R, BRAESOE A7 A7 % L PAL PB. PC B TI5E %
T o BEVEPEMISLG S| IS N SRS | T A, n e A LA ) BT )
Ui ) 2 A e, BB R4 “SET [m]i” & “CLR [m].i” k¥ 5E i 4
AT A AL o B R IR S A X e s e A, —/NMEAE -5 1
BRI Ss R . BTSN AN 1 E IO, BRI, REE
BT R N B v

T T2 T3 T4 T1 T2 T3 T4

System Clock I

Port Data

7 N

Write to port Read from port

PA I e B AN D RE, 2085 7 7E HALT R G R 2 7710 Witk 5 5 L,
Horpz —mife PA FHE A5 s SR Fe e, T RABOE PA LH)—A
oA~ 5 | AT X T ) fE -
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HDLTEK# B g

5E I as

58 I /VH B AEAT AT S AL e — MR EZE sy, SRR P vk — st
DA AT ST BE M 510 A/D RS HLIE A0 15— AN B A 8 Ak 16 1711
) L@ I/ E s, X IR ML A I T B8 AT =R AN A
TARRE, AR A AN 2% AN R R . B ko g
HAHEH . BT HT46R24/HT46C24 H1{f] TMR1, £ 8 i i85 LK 8 214
Aiigs (Prescaler)ihy™ K T w2 I (Y H

AR I TS A ZF AR o b, — NIRRT S8 B i v 4,
IR AEL &5 16 25 A7 28 T LABOE WIARME, R EM 25 A7 4 v R A58 I/ U E B8 1 A 2%
T AN TIAEAS L E VT B I B A 27 A7 28 T T I/ U s R T
Pl A B AR A o BT B R B B AT SR SR . A, B
T 28-pin H%% (1) HT46R24/HT46C24 H ] TMRO #, BFERJE R ATk [ 4134 52 i
Ao NIRRT B/ B S AR AR

HT46R47 HT46R22 HT46R23 HT46R24
HT46C47 HT46C22 HT46C23 HT46C24
8 fr e i/ g as N 1 1 — —
SE I /T E 8 2 A7 A A TR TMR TMR — —
SE I/ VB A ) P AT 8 TMRC TMRC — —
16 AL 5 B/ Eas AN E — — 1 2
s TMROL/TMROH
SE I/ E A S5 A B AL R — — TMRL/TMRH
SEI S A2 TMRILTMRIH
s TMROC
SE I/ B B ) 27 A — — TMRC
SE IV B ) P A 2 TMRIC

B I/ TH B AE S AT U B R A A AN I s, it BB AT s /o 2
o s, Bl TMR. TMRO &% TMRI1, XHkT-2E HWEAh AL S (0 8 bl
XA S| AT g S e N A S UL o RN e I R N 5
FH ey T B P 3 A R B P (R TE gk TR, A8
B HRS N —. EVER, HAR 28-pin B3 HT46R24/HT46C24 HAT A
PR I /g, H TR PR, B TMRO 51, & 1A —M4b
T B 2% 5 | TMR1
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Houex# A/D B AL

B & R B/ vH R S\ B R

BT 28-pin F3E(1) HT46R24/HT46C24 H1 (1) TMRO, N2 I/ 1H 2% 1 i Bt
ALK H RGN B el SR o 152 I/ B R £ e I 2 o a2 o ik 5
JE& W B AR IS, A5 FH RGeS B R o s K« B T HT46R24/HT46C24 1 TMR1
() 58 e BRI L foys/d ELVEAT 0> A% (Prescaler) 4t % I 2% IR BHE foys
Fix LTI 4> A2 (Prescalen) [R{E, Tl #0{E B PSCO. PSC1 A& PSC2 — A7 #7E .

SE I VT B A FAE T B A QI A S B, AR i 28 FH %) e i AL
B8 I/ vEEs IR 250 e i/ 2L 2% 5 1 TMR . TMRO 8% TMR1 #2141,
BERANH 5| A e v P B T B AR T 2 = fE P (| TE {7 k) d3HT
g, TS —. B EASE, 28-pin B%E ) HT46R24/HT46C24 11
—NAME e AR L TMR1, 2 2% TMRO B ZMHS )R .

zzzzz3 Data Bus

Reload

Preload Register

|

Timer/Event
Counter

PSC2~PSCO T™1 TMO
(111~1/128)

8-stage prescaler

fsys Overflow

to Interrupt

Timer/Event Counter
Mode Control

TON  g.Bit Timer/Event Counter PFD
TMR input %
TE
8 fLTE /v B 2451 — HT46R47/HT46C47 Fl HT46R22/HT46C22
I zzzzzzz2 Data Bus
16-Bit Reload

PSC2~P ™1 TMO
+ + + 1/1 1/128) + +
fsys —|8 -stage prescaler'— Timer/Event Counter

Mode Control
HT46R24/HT4SCZ4 I ,j} >

48 -pin package only)

TMR
(HT46R23/HT46C23)

16 Rr B ATEER 85 — HT46R23/HT46C23 $1 HT46R24/HT46C24 TMRO

Overflow
to Interrupt

Preload Register I
High Byteé Low Byte

TON 16-Bit Timer/Event Counter

PFD
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HDLTEK# B g

7zzzzzZ4 Data Bus

I .
Low Byte
Buffer

16-Bit Reload
Preload Register
TM1 TMO I
fsvs/4 Timer/Event Counter High Byte | Low Byte Overflow
Mode Control . to Interrupt

PFD

TON 16-Bit Timer/Event Counter
TMR1 g—[@o,—) .
TE

16 SrsE /i BER4H — HT46R24/HT46C24 TMR1

EN S FS - TMR, TMRL/TMRH, TMROL/TMROH,
TMRI1L/TMR1H

SE IS AT B P A g e A T AR A it s N IR R D RE A5 A7 o, HAT A7 2B
SE N A E I a8 o ) 8 A7 I /TH R R Ut XA A 4748 ) TMR. X1 16 £
I/ B, S ) 8 (3 A7 A7 2% KA A7 16 437 5 I 2% (1K) » /£ HT46R23/HT46C23
W, XA TMRL Al TMRH. £ B AT AN 16 A28 I 231K HT46R24/
HT46C24 ', TMRO [{] 2747 2 %F 5 TMROL #1 TMROH, ifj TMR1 [ 27 fE 2855
JFR 4 TMRIL A1 TMR1H.

FEFAE P9 308 ) HLSCR— PR o B Bk b i, BRSNS o E B0 B A8 5 /v 40
AT R ARSI, AR DR 0 — o 22 N384 TR 25 A7 25 T 2
N TR ELE 8 A5 I /A1 5 FFH B 16 475 I /41503 FFFFH %35,
WG I e L2 = A — AN P A5 5o S I PR (BB i e TR 2 A7 4 1)
R IR AR STy T 153 8 A7 e /A1 $ 2% FFH 8 16 4752 I /1 84 FFFFH
(I RG], TR S AEa L AUEIE o . W ZE RS, BEE
AR T RARA . EIAHEEsAE OFF 4 F, i B0 EHE 5 A\ E %547
B, XK B S N SERR I I g T R A E RS D T I HLAE
TEVHEL, AEIXAN R N 5N B TUE 27 A7 48 AT DB B R OR B A0 P 7 4748
HAALE N — AN R AR A S NSEPRE R 88 2 TMR FFEa sz S, @
)2 PRI T I IR B2 45 1 b0 DAk S i, AR T 1T RIS R LE ) e R i A
UERR P B 5 20 2 8 B 4
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HDLTEK# A/D R - HLAE

T 16 A8 AT S, BRI S SN E N AT B AR, V)X e
AT LRy N T o DA B A HR A B B T
1%, Bl TMRL. TMROL 5§ TMRIL I, ##i Ryt di N SUR T P 2% A
FE HEOEBMR T AR U BUR S NN S A A7 4s, B TMRH. TMROH
B¢ TMRIH I, IR 15 2 h s th AR A4 LR RS 5 IR 1 7 A% o Het)id i,
BHNBR B S e N R AR, B S S N B E T AR A
[ B AR 271 22 o B PR B0 K ol 5 N AR 21 B A s . BT DA S s 31
16 4758 N AH BT AR AR I, AR B AR B N SNBSS B
T AALA AR, ARSI R T AAT AR I N, AR AR Y B AR R )
P S BANR R as R I . R ERIT 2 G, R S as
(P 2 m] A R 5 s B e VR RS, REUE N/ B 1T A A7 A SE B
SEUE AT BRI T R A P NS, TR E B/ B T S AR AR 1
BMUNE

ER B H 78 - TMRC, TMROC, TMR1C

SE N/ AR BE TAELE R R, 2 Tk B CAELEMR— PP = 02 i 2%
H I A7 N P o T HA—A e s s L, e i /rk 2
R A48 TMRC, T T AN I B 0 5 B, e IS/t 20 il 2
17454 TMROC F1 TMRI1C o "G [F%F N 1R 52 B /1 E B i 2 A7 g il e i /v k4
PRI AT . AEMEH B 28 20T, AT IE AL 5 8 N/ B ) BT A7 4
DU AR AUE 2 I 2% 8 E AR, 1IN Ik il 75 R 00 2 1 39 18] 5 Fi o

N T E 8 I A TAEEME— R, TMO R TMI A7 025 15 i 3 2L R K 45
Vo EMEHITITAL TON, RIGE /ATl A A7 (K20 4 Ar, 2 € I e il
TFoR, BUE NN, VIR G s I b o T BAT TR
o i (Prescaler) (R 5E I &3 1110 5, I /T Bef2 thl 2 A7 s O 505 0 A7 ~50 2 A2tk g i
N E IS 073 385 (Prescaler) YA 70 ASEEE ] o 300 RASE T AR 0 oF INF 5L, T00 ML 4%
(Prescaler) (ALK ANE T o SR8 I TARAE SRk Bk 5 2 B 5,
TE 245 HF, B TMRC A A7 2R 3 AR AT R £ BT sl R B
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HOLTEK BT ML

b7 50_ Timer/Event Counter Control Register
[tm1[Tmo] — [ToN] TE [Psc2PscilPsCol tMrE or TMROC

Timer prescaler rate select

PSC2 PSC1 PSCO Timer Rate
0 0 0 1:1
0 0 1 1:2
0 1 0 1:4
0 1 1 1:8
1 0 0 1:16
1 0 1 1:32
1 1 0 1:64
1 1 1 1:128

Event Counter active edge select

1: count on falling edge

0: count on rising edge

Pulse Width Measurement active edge select

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

Timer/Event Counter counting enable
1: enable
0: disable

Not implemented, read as "0"

Operating mode select

™1  TMO
0 0 no mode available

0 1  event counter mode
1 0 timer mode
1 1 pulse width measurement mode

HT46R24/HT46C24 EAT AN 355 I8/ 508% TMRO F1 TMR1, [RAish 535
B8 W A A7 2% TMRIC.

[TtIJVI71[TMO[ — [ToN[TE[ =] —] E)]

Timer/Event Counter Control Register
TMR1C

Not implemented, read as "0"

Event Counter active edge select

1: count on falling edge

0: count on rising edge

Pulse Width Measurement active edge select

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

Timer/Event Counter counting enable
1: enable
0: disable

Not implemented, read as "0"

Operating mode select
™1 TMO )
0 0 nomode available
0 1 event counter mode
1 0 timer mode
1 1 pulse width measurement mode
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meKi’ A/D BB B HAE T

E B a1

PEIXAME I, 5 s ] DU SR o ] o i T TR) 2, 242 N g R 2B s HE I, it s
PN E S . ZE TR M, TMRC FA7ds 7 TM1(bit7)F1
TMO(bit6) A5 I BA 1 F 00 FEIXAMEL, A SIS Bh s HI oK 1 e I 2 R T
YR, T HT46R24/HT46C24 ' TMRI1, &I 28I A THIRI% 2 foys B LA
S I 28 T 73 A0 2% (Prescaler) [F{H, X AMEAE H 2 I 2845 25 A7 4% 1) PSC2~PSCO
PrRERGE . X T HT46R24/HT46C24 1K) TMR1, ‘B AT il 5) 41 #% (Prescaler),
AT AL fsys/4o EHT 28T TFAL TON 20085 B @i m, A e
I3 TAE BRI B el v B I P A 40 Al e 2 (3G I — o Mg i
PRI N, SR S S e RS S T A DA A BITE e

(KU, SRIGAREL ) LT A, S I s 2 AT il —Fof, o g e i ) —

P

prlLTaelL?i%’Sfpﬁi o | I [ — /] |- —

Timerlggﬁgﬁgﬁ — X Timer+1 X Timer+2 X e "X Tmer+N__X Timer +N+1
S B B

FhT AR

PEIXAM I, R A AEANER a2 I 25 5 | BRI ) A 22 A A o () o, mT DL Rt Y
e N AT ESRIC . A e I B ES TAEE R B Et, TMRC %547
Frh TM1 A1 TMO A7 L2053 I8 0 AT 1. THECES4T T4 TON A2 2 4k
s VAT AT Y TE AR, RERINA € I/ £ 5 | sl 2]
F A 3 i T R e g A B ss in—. 1124 TE Wik, &R RAMNIE IR
THECES 5 IR 2 i e B P R ol A o s i — o 5 5 4h A —
FE, ARV HE T, TEECEE R L AR AN R R S, TR e A
B AN TN TR 5 A7 2 FE . a0 AR e 48 5 | R IL S A
A s I, 8 TR e TARAE FAE e, SR . i
ZOR TMO A1 TM A 8 E A v B X, 200 ff e g 11428 11 2 A7 2 b 1%
A G HIBEE AR . BR 28-pin F 2211 HT46R24/HT46C24 HAT AN 6
SERTES, (A TMR1 RE5 T DU . R TMRO Asfefl e S
THECA . VBRI A2 TR W g — P, e e X i — o vk

External Event |_,—

Timer comer __ X__Tmersi X Timer+2 X Timer+3

FfT R N R

44



HDLTEK# B g

Jok v 55 U AR X

ANBE, AT DA S A0 /v Hs 5 L L P 0 el 58 B o A Ik 58 25
AR, AT B R B R P SRR S, TMO R TMIL A7 DDA 25 #8152
@ W TE R HAR, AN I/ s 5 | R B th = B
HP (R 3, 5 /T B30 TR GG 2508 B0 A0 I/ 08 5 | 31 e ok
[T o G TON A2 B ahis ko %, B /v gds s bt 2. mian s TE
PZIB R R, WA /o s 5 R R — S B 2 i P IR A B
S I /T B0 TR VB0 B A0 /v s 5 R 21 SRR (A% FE Y- o BT,
TON 4124 AahiEERA 0, HEmf/ vk ds s bt 8. wid i, 7okt o ) &
B, AN E I A 1 A S 5 R 2 ORI HSP R, TON A
¥ B HERR A 0o AL E AT, TON A7 e T T A4 s
BRoh 0o IXH 8 B/ Eds T R B E TR PR, I e e AF A AR /v
B o | B B BRI K o 24 TON S5 BRI, ATATLE AN E I/ Bad
5 R R 3E 20 TR P b 1 7200 . FL3 TON Ao PR R R 7 8 s ok i i v,
S VBB A SCTF AR kb 6 E I it o ) FH I o 7 ¥k T 2 A b 5 3 LA ik e
MWE, BRI A MRAT, @ /s Sl it o e A Has 5
(PRI, A S B 2 Y. 5 AN AR, e/t
s vhmst kb, B AW E S, e N e o R T
WNTUE T WA 35 5 e vo 5IEHEH, R THitke
J& TAELERK IR 8 FE AR, B e B2 2% TMO 5 TMIL {7 B e E
i g RE I S AR, LU A b 5 | D PR B N/ S i 92 R 2 A7 0 A
e R NARAS o FUOR 28-pin 252 () HT46R24/HT46C24 ELAT S A 45 52 N 2%,
{HILA TMR1 AhEa s mT LA A . DA TMRO AN BEATE FHAE ik o o 5 )
B o I RO A T BT — T, e e A A S ) — i

External Timer
Pin Input \ (ZZZZ; \
TON (with TE=0) |
Prescaler Output
(with clock=fsys)
Increment -
Timer Counter Timer +4

Prescaler Output is sampled at every falling edge of T1.

ik ek 5 B2 U BAR S R R
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Al mTE A% — PFD

PFD it 515 1/O 516 PA3 e H o X ANTDhfgim il fe bk ok ik £, Ak
P IRE, WIEAS 5| A AR 4 1 I A o A . SR, X
TP B 8 I 25 1K) HT46R24/HT46C24 1 7, 0 HEIE e S, PFD [
PR ] LU P AN 58 I AT — A

PFD FLEK A8 72 I it HE A5 5 4 B A IRt B30 4538 RO 381 5 I 85 T 209
@ (Prescaler), FJ UL AL 5 E TIPS B B, by ORI HH R . R
SIS B T 0 3 U BRI B, JE S I R TR I, 2 IR AT 27 77 2 0
ETFRAE B3, ERTH B i ™ AR 5 S, 20 PFD far i 3R
SE I SR F S B T 5 A7 s 1R, JFakEk ) Eibd. B ERIEE
WS N TR

BUY PFD IEfRISAE, W40F PA #5175 /748 PAC B 3 L8 bt . ik
TR E A, W PFD fHEA S, &5 AR IE 5w AT |
. HAHE PA3 f7E “17, PFD Hath g A At . XA 2ds 47 4%
FIAE PFD iyt R/ st s, anif PA3 fnth s i “0”, PFD %

HERE AR
L e
PFD Clock

PA3 Data

Timer Overflow

PFD Output at PA3

B ARG BT A PRI A, A IR A 1K) 3 m] RA 2B AR HORS
INEIESIE

i35 #% (Prescaler)

BT TMRIC, M 2835 H 257 as s o A~5 2 A7 n] LU R @ e AT Has
H A SIS PR TS SR R . IS RS A5 S T R EKS) PED sl A2 5E
ISf 2% v T
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HDLTEK# B g

mAAmHEO

YIS ATAE SR U E A Bk g P AN, I/ B T AL ] AR s
2o I CUR PR IERA I BIAE . ANES e I/ vk e 5 DS 5 5 e N i 5 | IR
H B3 B AR 8L 5 (g B R Lo Rl ARG b H BE R 12 e T s A N 5 AT
€ I At a9 e 20K Eh PRD 5|l il #E R Uk PFD iy, e i
A 0] DR 2 /155025 A7 A0 e I /T Bas I 4 USRI R >k 3K 3)) PFD.

IIETEBEI

2 0E N AT BRI AT AL E I A BN, R I8 ) IR B2 A N 8 2R e I ol
5 IR ARRERD o XA, SE N S Ar asia thivy, AL
R A=A PR W 5, AERE P E AT P b 7 e e 6 T fbk et s 2
SR, E RN BRI A ARG Bl HE N a8 A AR IE A Y124
ZAF AR RE NS H AN 5 | BN A RATBIAE o 2 0XASHMR ST BAT A A 0 I 4
IR EE I, AT AN g N g I PR RIA I, SR S BN AMRA,
PRI A AT REAT /NI 2257, e SR v B AR e I I B o [+
PR D0 R A AE T2 I 8 C B D AR S o S I, RN Bk IR A1
P, MR AR GEIN Bl 5 I I AN TR 2D

47



HDLTEK# A/D R - HLAE

kot 98 JEE T 2%

—ak A/D BB HLARSE LA A kb 58 LTI (PWM) s o IXAE Bk
PP N A, G4 AN PWM 2547 BB IR 4R, PWM
DyBe rTH At 545 R T A I 5 BB .

HEBIEAEHERS T, PR A PWM #4527 N 27 A7 88, AT HAE—
A PWM fr i I HL, XA ZFAEA0 PWM. XA PWM i (1) 5
B, ZFA7408 PWMO AT PWMI. AP0 PWM Hrth i, W0 S 53 4
1E2%, 208 PWM2 Fl PWM3. BEZFA748 4 8 £, R e A~ 1 il
JEMII AT b Oh T 4R R PWM IR, RN R S A A B g A
MST B, BRI 741 BEER 6+2 B . [ T HT46R47/HT46C47 H A7 [
SEM 642 BEUAh, FLAR % AU n] 28 e I8 T B Al FH R —Fh T AR
HHEBOEIE 2 TR S, BN AR MU T PWM Hith . 2
B, M PWM B, HEDE T FES AR PWM 25 2884, JREHE
36 T P B8 P 7 () ARSI RT, B (LI P2 1 Sl K T 40 43 A

T .
XA R A AL S, PWM IR E RGE 8 foyso
BEHES piibick PWM AT PWM #8524
HT46R47/HT46C47 1 6+2 PDO PWM
HT46R22/HT46C22 1 6+2 B 7+1 PDO PWM
HT46R23/HT46C23 . 642 5 741 DO PWMO
5}

(24-pin F3%) -
HT46R23/HT46C23

. 2 6+2 B 7+1 PDO/PD1 PWMO/PWM1
(28-pin Ff2%)
HT4624R/HT46C24

o 2 6+2 B 7+1 PDO/PD1 PWMO/PWM1
(28-pin Ff2%)
HT46R24/HT46C24 PWMO/PWM1/

. 4 6+2 B 7+1 PD0/PD1/PD2/PD3
(48-pin ) PWM2/PWM3

PWM IThiER
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HDLTEK#

B WS

Y B R VR B R 3 B 2 AN BR 4 A7 R 71k, Al A i ) PWM AR A
AIfE, IXFERT AR T2 N o HUEE AR I PWM N T S 2 i)
L PWM ST st LR A3, IR R A AN ) 8 B 6 ok 25 P34 PWML i
HI kR B LR PWM R 5 PWM AR IAA 2 k. 2 PWM
I 4d ok R foys, 1T PWM {4 8 7, 384~ PWM FHHRIAR N fsys/2560
SR, 24 PWM TAELE 7+1 B, PWM HHIIER A foys/128, TAELE 642
B, PWM BRI 2 2 foys/64.

PWM I Fi%

PWM #&%

PWM FEH

foys/64 (i T 642 #ixX)
foys/128 (T~ 7+1 Bixl)

foys/256

[PWM]/256
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HDLTEK#

6+2 PWM =,

WA~ 8 fr K PWM ZiArdataiil, &0 8E 0 PWM J I i 256 AN e 18]
. {E 6+2 PWM iz, &4 PWM JEIA S 43 e PUAN 07 11 A 3, R
SOV O~ 3, FERAG L 1”7 Fone DUASF RIS 64 AN
BRI, EIXAEUT, /5210, 4 4 RS IR HIeE . 8 A7 PWM Z 47
PR ANy, XA FFAF A IR A PWM BB 25 L. 28—
FFEEE 2 i ~3 747, F£n DCAH, N 0~ 1 47, £ ACAH.

A/D B4 58 FHAE B T

7E 6+2 PWM B, DUASR T 7 A A 25 b, 2l R R BT .
28 AC (0~3) DC (&2 k)
<AC DC+1
WAH Y i 64
(i=0~3)
i>AC bC
64
6+2 MR ] B HAME

TEEOR 6+2 BT PWM it I o TR RN PWM R 2 anfi]
o3 DU AN S AR R RIS AC {HS PWM {E IR R .

n n n n nnr*
sz (\TIUUTTIUL I I I U Ty
[PWM] =100
PWM [e——————» f———— f———— f——— k—»
25/64 L 25/64 L 25/64 L 25/64 L 25/64 L
[PWM] =101
PWM [¢ ,4—; ,4—» ,4—; [¢
= 26/64 25/64 L 25/64 L 25/64 LI 26/64 S
[PWM] =102
PWM [¢ [¢ f——— f———F— [¢
= 26/64 S 26/64 25/64 L 25/64 E N 26/64 S
[PWM] =103
PWM [«
26/64 L 26/64 L] 26/64 L] 25/64 (N 26/64 L

PWM modulation period : 64/fsys
Modulation cycle0 i, Modulation cycle 1
e

Modulation cycle 2 Modulation cycle 3 Modulation cycle 0
>

PWM cycle : 256/fsys

6+2 PWM A

b7 b0

| PWM Register — (6+2) Mode

AC value

DC value

6+2 B[ PWM F %
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HDLTEK#

7+1 PWM

I —A> 8 1) PWM AR A-aedahi], AN 58441 PWM Ji ] e 256 AN Isf o 3]
. fE7+1 PWM i, &4 PWM R SR 43 AN 07 191 A 3, #K
SR 0 A 1, fER TR 17 Ron. BT RS AT 128
e . ERXAMEEER, AFIRL 2 AP i PR A . 8 A7) PWM
FEA LI AR 53, XA FFAEAR INER A PWM BB L. 25—
EFE 1 ~3 7 AL, Ron DCAE, 28 35 WA 0 67, Rox AC fH. 7E 7+1

PWM A, PSR A A= L, a0l R R .
S8 AC (0~1) DC (57 Lk)
i<AC DC+1
T i 128
=01y i>AC DC
128
7+1 BE TR B BAE

FEIZR 7+1 BN PWM it A . 384 VR = AN PWML R 312 iy
A3 P RST F E AL K AC {55 PWM (I R

v
fsys/2
[PWM] =100
I Ty — f—— f—————
50/128 50/128 50/128
[PWM] =101
PWM [¢ h» f—————
= 51/128 50/128 51/128
[PWM] =102
PWM e < [
= 51/128 I 51/128 I 51/128
[PWM] =103
PWM
521128 R 51/128 52/128
»

PWM modulation period : 128/fsys

Modulation cycle 0 Modulation cycle 1 Modulation cycle 0

PWM cycle : 256/fsys

7+1 PWM R,

b7 b0

| PWM Register — (7+1) Mode
|— AC value

DC value

7+1 R PWM F1E58
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PWM it $%

LEFTAT SR AL, PWM it 55 PD S ) VO SIEIEH] . SEAERA SR N
PWM fitH i AR 1) VO 5181, L IEA 1) PWM HEREIET . 1/O i 147
75 fr a5 PDC HAHN AL 205 “0”, A ORI A 22 PWM Hith 51 s
N B RS o AE5E BOX T aR D IR, LLECRE B 225K 1) PWM {HH A PWM
AL, F 17 SNE] PD i A S A AR AN A, U PWM Hd st &
HBES I . K “0” 5 AF PD fay th 2dls 2 A7 ae AL, W22 BRfiE PWM
i th ZhRE o bl ay R LA, PD Hdlaf th A A 81 PWM
NRERITTIRPERIARAL T o AL C 40X £ PWM BIfig, {HJEAE PDC %
AT A AR AL SN “17, LSO S A S, s A2 D 4 b
For P BEL PR TE i A\ S A

clr PDC.O ; set pin PDO as output

clr PDC.1 ; set pin PD1 as output

clr PDC.2 ; set pin PD2 as output

clr PDC.3 ; set pin PD3 as output

set pd.O0 ; PD.0=1; enable pin "PDO/PWMO0” to be the PWM channel 0
mov a, 64h ; PWM0O=100D=64H

mov pwmO, a

set pd.1l ; PD.1=1; enable pin "PD1/PWM1"” to be the PWM channel 1
mov a, 65h ; PWM1=101D=65H
mov pwml,a

~

set pd.2 ; PD.2=1; enable pin "PD2/PWM2" to be the PWM channel 2
mov a, 66h ; PWM2=102D=66H
mov pwm2,a

set pd.3
mov a, 67h
mov pwm3, a

; PD.3=1; enable pin "PD3/PWM3"” to be the PWM channel 3
; PWM3=103D=67H

~

~

clr pd.0 ;disable PWMO output - PD.0 will remain low
clr pd.1 ;disable PWM1 output - PD.1 will remain low
clr pd.2 ;disable PWM2 output - PD.2 will remain low
clr pd.3 ;disable PWM3 output - PD.3 will remain low
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HDLTEK# B g

PR eat
T RLZHHR T RGN F, KBRS A ARG SRR b T 5ea
HI B A LR AR BRIZ LA 5, 1 200 I A/D e 4 s K AU 5 e S B 1%
To Rt A/D F AR RN L, AR AN AR, B ok, R
AT AR 825 18] i SR A DL 3 o KRR A/D R R HLAR 5 T 1Y
AN \ANEIE ) A/D Feffeds, ST LU EAAR NSRS S Ok ALK EL
Fe G5 JF HAER XS5 5 Fe i 9 78k 10 A7 147 4.

BRYAES MANEIE HHpH HAGIH
HT46R47/HT46C47 4 9 PB0~PB3
HT46R22/HT46C22 8 9 PB0~PB7
HT46R23/HT46C23 8 10 PBO~PB7
HT46R24/HT46C24 8 10 PBO~PB7

A/D 354 % 745 — ADRL/ADRH

SERCFE ARG FTIRARI0 9 ek 10 A0S &, B AEAEAE R A A7 %% ADRH
AURAT 75 /7 4% ADRL o ERHd BER A IS, R pLnT DA B2 U AN 25 17
&, LURMSECe b . BEme, JEmii i res ADRH 52 4FH
T 8 fi. TMRALZFA7#% ADRL RAIMH T 8 frrbr) 1 8% 2 A7, Ea&HHE9
510 {7 B A H IR — B AT

fE R, DO~DS8 5t D9 & A/D #e i 45 Bpr .

ek Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADRL DO — — — — — — —
ADRH D8 D7 D6 D5 D4 D3 D2 DI

A/D BB FIFER - HT46R47/HT46C47 F1 HT46R22/HT46C22

B Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ADRL DI DO — — — — - —
ADRH D9 D8 D7 D6 D5 D4 D3 D2

A/D BIEZ S — HT46R23/HT46C23 F1 HT46R24/HT46C24
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HDLTEK# A/D R - HLAE

A/D FHHBIEH FFHE - ADCR

A7y ADCR k45 A/D A de M D REFERAE o XA 8 AL ZF A48 T i X
(S e L FRE R MERUR I B 2 N A/D Fe4ds, WBAS5 | IHLE B
Ao WEASSIEIE IEH VO, FFEHIRIIERL A/D B4 ge it TR A S A7 ThRE o

A A7#y ADCR fl# ACS2~ACSO {7, eIl SCHE M S5« BT RAFAHLA
A0 — AN SEFR R EE e %, TRIIGIX 4 81 8 AN A (1 5E— AN ER A 250y
I R IR B 8s . ADCR %728 ACS2~ACS0 A7 [ Th i 1F S 1 5 WE ST
T T U IE SRR R N A/D B 2% o 6T HT46R22/HT46C22, HT46R23/HT46C23
HI HT46R24/HT46C24, LA )\ /ML A IEIE, ACS2~ACSO0 (1) =AM &R 4 H]
T IEE P WX T HT46R47T/HT46C4A7, v A DU/ NI, Mk ACS2
PEARYAE ], HARFE “07. %FF HT46R47/HT46C47, W ACS2 fiky “17,
e 58 X ACS2~ACSO it .

ADCR 777451 [1) PCR2~PCRO {7, FH>K5E X PB ¥iig [ _EHRLES | A/D 4
PR N, WELE S| RO IE W I VO . KT AT 8 ANBRE S G 1
HT46R22/HT46C22. HT46R23/HT46C23 Fil HT46R24/HT46C24 F ML, 5
=k PB i B AN D fEs i T A DA B A N 8 1 (1)
HT46R47/HT46C47, 4% PCR2~PCRO iX 3 {7l {E 5T KT “1017, H
ife 518 “100” A, Mt ANO. AN1. AN2 1 AN3 K1 E Ak
I . BEREISE, W PCR2~PCRO £ #5% K “0”, WIFTH PB b 115
FEIHR 5 5 52 A TR () /O, XN 7 A/D 6 JHie s v 4% 1 Pl Y0 o o P LA sk~ oy
¥Eo
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b7 bo
[sTART|EOCB| PCR2| PCR1| PCRO| ACS2]| ACS1[ACS0| ADCR Register (excluding HT46R47/HT46C47)
Select A/D channel
ACS2 ACS1 ACSO

0 0 0 :ANO

0 0 1 AN

0 1 0 :AN2

0 1 1 AN3

1 0 0 :AN4

1 0 1 :AN5

1 1 0 :AN6

1 1 1 ANT7

Port B A/D channel configurations

PCR2 PCR1 PCRO
: Port B A/D channels - all off
: PBO enabled as ANO
: PBO~PB1 enabled as ANO~AN1
: PBO~PB2 enabled as ANO~AN2
: PBO~PB3 enabled as ANO~AN3
: PBO~PB4 enabled as ANO~AN4
: PBO~PB5 enabled as ANO~AN5
: PBO~PB7 enabled as ANO~AN7

~a2ass0000
~200=x200
~o—~0-20-=0

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

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

b7 b0
[sTART|[EOCB| PCR2[PCR1] PCRO] ACS2| ACS1] ACSO| ADCR Register (HT46R47/HT46C47)

Select A/D channel
ACS2 ACS1 ACSO

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

Port B A/D channel configurations
PCR2 PCR1 PCRO

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

0 0 1 : PBO enabled as ANO

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

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

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

55



HDLTEK# A/D R - HLAE

ADCR 7774511 () START £i7, W TFIFFRIEAL A/D Fdds . A PLoE

A NIZRRAREZ 4 e, SR PRI RRA, o A — MR A 0] . 2 START
fr NZAARSIZ 3wy, (HANPE R 224N, W24 ADCR & 4743 1) EOCB
PR 17, SRS . START A T4 il A S A A4 e 25 1) T/ 55 By
(=

ADCR Zifr#s 1) EOCB A7 TR IR B IS FE IR T . 0 40 J I 45 R
Ji&i» EOCB Rt By HLE S E A “07. BbAl, s B A7 Wil 5 1r de N
FHRIET A/D W SRAR G, b rfiiae, sta s AR IS M N E .
A/D WIS 5 SR 2N A/D NIRRT . il A/D PR
Wb BRaE, HAHLAF M ADCR 2747884 1 EOCB 7, 2 MA & 5 #s k
DU 55— B ot A/D e 48 J 31 45 R g ik o

A/D BFH B RT AR A %% — ACSR
A/D LS I BIYEA RGN B foys 3000, M2 ACSR ZFfr#s P
ADCS1 il ADCSO £/ ¥k 5E »

b7 b0
[TesT| — | — | — [ — | — |nocs1japcso| ACSR Register

Select A/D converter clock source
ADCS1 ADCSO0

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

Not implemented, read as "0"

For test mode use only

HAR A/D IR 2 RGN 4T fsyss ADCS1 T ADCSO0 #5E , (B A kPR 1) ek
A/D I ph s B AT — PR, T ARV A/D BB I tap IO MER s,
Rk, RGN BPE S 2MHz N, ADCS1 F1 ADCSO 2 ANREBEA “007,
TIAE, #5850 A/D BN T Tus, PEAEARER A/D i, 3%
THIRAS 1 — 2645 7, Plebs LR S EE A RVFIN, RS EATI A/D Bh
AN R () dse M

A/D B9 R (tap)
fsys | ADCS1,ADCS0=00 | ADCS1,ADCS0=01 | ADCS1,ADCS0=10 | ADCS1,ADCS0=11
(fsys/2) (fsys/8) (fsys/32)
IMHz 2us 8us 32us AR5 X
2MHz 1ps 4ps 16us A5 X
4MHz 500ns* 2us 8us A5 X
8MHz 250ns* lus 4us A X
A/D o $TE )
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A/D BTG

A1 A/D B A G IESS PB 411 /O 514 . ADCR #7411
PCR2~PCRO 17, ¥R A5 I & 155 16 PB i LU /A 5 i, 8
SR TR BRI T I, AN A AR IR R Y o X R 5, 5l
R Th g AT AR ke il AIEH 1 VO #AEshRE BRI, bkt —F.
ARG EE N IE 16 VO 5 SIS, wl s FE R e B b HBH, A5
B A/D N, W ERERH S QBT R, PBC i LR A A7 A8 HEAN
TEONAERE A/D FIN, e E A/D SRS, 1 PCR2~PCRO {7 i
e A/D BINEF, AT L& 5 H A A7 28 RAS . IR VDD Jy A/D it
NS HHEE, BRSBTS AMI0E (W & VDD,
DA AR 12 LS IR S /D e 75

A/D ¥R
TR S A/D e R AR
o IR

HEFE PB Uit 1K) A/D SIS, JFiliid ADCR i) PCR2~PCRO £z, $'&
TR A A/D BN G

o WIE2
it ADCR 1) ACS2~ACSO fi7,, JEPEERE N A/D FE e 2% (I .

o I3
Wik ACSR Hf) ADCS1 Al ADCSO 7, EFEFT T 1 A/D B4 ff

o WIRA4
U RS bk, )RR R R A R E R A, DA A/D THAER
AE. WIEAHRHR AP, FEh e, EMI (62T INTC 58 INTCO )
WIEAN R “17, A/D He#eds i h B Gef7 EADI ({7 T INTC. INTCO 5%
INTC1 ) WAAUEN A “17,

o WIES
I BE ADCR 77 74 ¥ START A7\ “0” 2| “17 FEHIZE] €07, wJLAIF
UEREBO W R . AL TRRIUAIE N “07,
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o HH6
A LLEE 1] ADCR 27174511 EOCB 17, o ettt it B e 5 5e . 4k
PSRRI, RN R O A e . Fedse s, nii A/D i
7717 4% ADRL Fl ADRH K13 565 M8 . 0Pk, Fh Wifliae B
A, WA SERU, RPN A/D kiR FRE7 .

ER: A ADCR 7547 45 BOCB (LR I TR e e R J2 15 45 K
LLAI .

9% 4 7]

S

AU E RS B e R AN R B BB S Y

Nl N

o\ e o\ e
EOCB
A/D sampling time A/D sampling time|
32tap 32tap
PCR2~PCRO 000B 100B 100B 000B
~1. PB port setup as |/0s
2. A/D converter is powered off
to reduce power consumption
ACS2~ACS0 000B 010B 000B X don't care
Power-on Start of AID Start of AID
ese conversion conversion
Reset A/D Reset A/D
converter converter
End of A/ID End of AID
1: Define PB configuration conversion conversion
2: Select analog channel H H
fe— 76t0 —> le— 76t —»]
A/D conversion time A/D conversion time

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

A/D Fe BRI 7

A/D B BATRE Y. R I, e R D Re B 5 B 58 A o N R 4
N R P T 4R A/D Fe 4 BRI, 50 R LI P S A aghe 2 T R b A T 6 466
FEIEA L RE Y, B AR e Thie . A3 WIRl i Al A/D et Rt A5 &5
W, RO N R 248 1 ADCR Z A2 ) EOCB £, &% ik
M55 A/D R T A A o 1 TN SRR 8491 FH R U0 B IX P AN T %,
BT HT46R22/HT46C22 #E5 1],
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B WS

i ] EOCB #& i) 7 ATl e e 45

clr
mov

mov

mov
mowv

INTCO.3 ;

~.

a,00100000B
ADCR, a

~e N

~.

a,00000001B
ACSR, a

~.

~.

Start conversion:

clr
set
clr

ADCR.7
ADCR.7
ADCR.7

~.

~.

Polling EOC:

sz ADCR.6

jmp
mov

mov
mov

mowv

jmp

~

~.

polling EOC
a, ADRH ;

~

adrh buffer,a ;
a, ADRL ;

~.

adrl buffer,a ;

start_conversion;

disable A/D interrupt in interrupt control
register

setup ADCR register to configure Port PBO~PB3
as A/D inputs and select ANO to be connected
to the A/D converter

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

reset A/D
start A/D

; poll the ADCR register EOCB bit to detect end

of A/D conversion

; continue polling

read conversion result from the high byte
ADRH register

save result to user defined register

read conversion result from the low byte ADRL
register

save result to user defined register

start next A/D conversion
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s A R W5 VA AT A e 1 5

set INTCO.O ; interrupt global enable
set INTCO.3 ; enable A/D interrupt in interrupt control
; register

mov a,00100000B

mov ADCR, a ; setup ADCR register to configure Port PBO~PR3
;as A/D inputs and select ANO to be connected
; to the A/D converter

mov a,00000001B

mov ACSR, a ; setup the ACSR register to select fgyg/8 as
; the A/D clock

start conversion:

clr ADCR.7
set ADCR.7 ; reset A/D

clr ADCR.7 ; start A/D

; interrupt service routine
EOC_service routine:

mov a buffer,a ; save ACC to user defined register

mov a, ADRH ; read conversion result from the high byte
; ADRH register

mov adrh_buffer,a ; save result to user defined register

mov a,ADRL ; read conversion result from the low byte
; ADRL register

mov adrl buffer,a ; save result to user defined register

clr ADCR.7

set ADCR.7 ; reset A/D

clr ADCR.7 ; start A/D

mov a,a _buffer ; restore ACC from terporary storage

reti
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A/D FHH TR

HT46R47/HT46C47 F1 HT46R22/HT46C22 ¥ L &4 41 9 A7) A/D ¥k
a5, EA TR BB TS 1FFH. i PR A S5 KA 55T VDD (1) H
Rl RE 7 AR IR Vpp/512 IR A . HT46R23/HT46C23 il HT46R24/
HT46C24 H P& 41 10 A7 A/D $Eas, ST I i R Tk
3FFH, & —{7&/R Vpp/1024 BHERAE. NEEIR 9 7 F1 10 A7 A/D ik
AP, AR N AEL R AR T R R AR T R e D) B

A

»{1.5LSBje
1FFH T —
1FEH 4
1FDH
A/D Conversion L o
Result T
- 05LSB .
02H +
01H
L , , , « \ , , , > ( Vbb )
o 1 2 3 ” 509 510 511 512 512

Analog Input Voltage
AN A/D HHIRE — HT46R47/HT46C47 1 HT46R22/HT46C22

3FFH T

»!1.5 I:SB!<»

3FEH +

3FDH +

A/D Conversion
Result

«

05LsB .
03H+ :

02H +

01H +

E N N N « N N N N > VDD)
> (o2
o 1 2 3 1021 1022 1023 1024 1024
Analog Input Voltage

HAEK A/D ¥R ThfE — HT46R23/HT46C23 1 HT46R24/HT46C24
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N T BT IR, A/D B N2 N 0.5 LSB Mifi% it. Bik 7 8k
A 0, MR P AU S AERS B 5 2 HIT(K 0.5 LSB AKX, i 8w AL (i
(Rt KAEDREAE VDD Z |0 1.5 LSB Ab A2

A/D BB RO+ LSB AR MERUM R 2, 1K BRARZR P36 30 Th e 1) i
B9, X T HT46R47/HT46C47 Fl HT46R22/HT46C22, H: 9 fi74h Bt A/D 4k
P 8 AKEVESE, XS T HT46R23/HT46C23 Fl HT46R24/HT46C24, 10 fif
S5 A/D i 9 NOREHERE
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I’'C BB N
PO A IRV ST 0P A AU IR 10 7P 2 1 A

W 6 T BE A, A R AL LR N AR A T 2 N AT . BT
HT46R47/HT46C47, J&RE A/D RF T HLERIRAL T PC Mgk, IPC MRl

. - Y5
ok S T R ¥
Data Bus
12C Data Register Slave Address Register
(HDR) (HADR)
Address Address Match
—— HTX Comparator (HAAS) 12C Interrupt
Direction Control ‘ ‘
SCLi g
SDA R Data In (To LSB) Shift Register

M lgData Out (From MSB) SRW, Read/write Slave
L
¢ U
X — TXAK, Enable/Disable Acknowledge

HCF, 8-bit Data Complete

Transmit/Receive
Control Unit  |HBB, Detect Start or Stop
e 4

IPC B2 B AN 1418, — AN A SDA St IR H A T8 2k, 59— SCL i
AT B . i PAER — B & BT DOEREZ A 7 i, e i e i
NITFIREY . IAZREEAE R Y S [ R A A L fr B TR, BOA i 1, AE
PPC Mgk LIAE— AR B AR PC R EE B IEREI ¥ Mk BT

P EANTAE PC Mk BRI, — A E b R 1o — AN E
KMHLe FHUFIABLAS AT LLACIEFIESCE L, H =LA s 6 . XA
BEBRAELE MBS IR RE R L, 78 PC M RSB R, 235k
MR IER ML R . 543500 °C R S N R R %A R () 2 A7 283t
1494, 43518 HADR. HCR. HSR Al HDR. FIH] IPC £l il 242
B RIAE S RIEMNHNE . R IEBEE A RS s R S

63



HDLTEK# A/D R - HLAE

I'C B Wil %7798 — HADR

A A7 7 HADR &9 5 WA IE A7 . 274785 HADR 56 1~7 {7 € SUH
FrHUR MR 55 0 fr e Lo HEERAE PC B LR ENLE H 1 Mk 5
HADR 75 745 1 MHBBE DT, ik v 13X AN MBLER B L

b7 bo
[ T [ [ T [ [ [—]HADRRegister

I— Not implemented, read as "0"

Slave address

I’C B ZH N\ /i i B3F % 4748 — HDR

242 HDR 2 IPC RSt A/ tH B0 27 7 8% o 75 207 DLS B 31 °C M kT,
e R IEI LB K D AIUSE TR E AT HDR 24788 . (EM PC Mgk FRale s i
J5, S HUAT AN %7 422 HDR s ORI A0 . AT R3] IPC R L
B sUe N PC R e LB, #0000 1 75 7745 HDR K56 e

I'C BRI %748 - HCR

PPC R4 27 774% HCR A7 3 My, 55 7 £ HEN, JZ2HPKeE PC Bk
el ok bR aE, QR PC BB REIR &%, WA BB E B m. 5
4 Ak HTX, J& ke 5 7 HL AR RIEBIAGE i, an SR e
YR ik, WA BoE @ . 55 3 A7 TXAK R RIEN A (R
T SR G, MRS S SN BRI PC MLk B b T 4ke
WO 2 A, A RRICE 2 AR 2T, DAEEIRAIE A €07,

b7 b0
[HEN] — [ — [HTx[txak] — [ — [ — | HCR Register

Not implemented, read as "0"

Transmit acknowledge flag
1: don't acknowledge

0: acknowledge
Transmit/receive mode

1: transmit mode

0: receive mode

Not implemented, read as "0"

12C Bus function
1: enable
0: disable
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I'C BERAEFFE - HSR

PPC WML 274738 HSR J&—A> 8 MRS 12 8s, bl 5 ipldti . 45 7 0k
HCF, 7ERIEEARF NG R €07, M KL EN “17. 6 ik
HAAS, W3 &2 0 AHHE 5 MWHLE N HBIEDC RS, B pe o “17, JF HE A7
IPC b KR A7 . o 5 b b f B ELEAR RS, TSR] 10H A 7R . B3
PF) PC M2 HAAS £7. Wi PC Jagk ik i Nl 5 ML M HE ik
ANUERE, U HAAS P g 2470 “07,

95 5 74 HBB A, 43| START {55, etz E h “17, F#on PC A
LRAT iR, MATINE] STOP 155, NI4ok HBB ALEKR A “07, HoR IPC ML=
Wo 55 2 {7k SRW, W@ WAL/ S fr A, USRI EHUE A PC R4k
R IEEIR I BN . R R B L S ML B REDTEC IS, gk
JE HAAS LB “17 B, SR AU SRW 7k AANLE TAEER
R . Wik SRW 7551 “17, SRR EMWLEN DL B,
IR MBLY 1%k A 36550 24 SRW A 45T 07, FKon FHESHEE Ik L,
D]t AL Y. 12 49 2 AR 3R 2 I e R

b7 b0
[HeF [HAaas[HBB] — | — [SRw[ — [RxaK] HSR Register

Receive acknowledge flag
1: not acknowledged
0: acknowledged

— Not implemented, read as "0"
Master data read/write request flag
1: request data read
0: request data write

Not implemented, read as "0"

12C Bus busy flag

1: busy

0: not busy

Calling address matched flag
1: matched

0: not matched

Data transfer flag
1: transfer complete
0: transfer not complete

0 AN AT RXAK. 24 RXAK AL RN “07 I, RoRTERIE 8 1

B2 S 5 9 AR R T IERIINZE 5o AERIERIT, ik o Al

RXAK A7, FIWr o 2 1 200~ — M 7717 Rk os 4k aik H3uE 5

'JRXAK LR E R 17 RN, ik 23 BT SDA %y [, IXFF A LAE & 1% STOP
FORRBEIBU L
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I’'C B£3E R

PPC M2k BRI ZIUAS 5 38, START 55, MHUIE &%, Bl
(MR35, fRJEIEfT—A> STOP {55, 44— START [{{5 S HKi%E PC MLk
L, BTEE B LR ML S B RS T, Rl R R S
Bk, BHRIIHT 7 A0 0 MHLEE, A AL (MSB).,

START signal
from Master

)

Send slave address
and R/W bit from Master

v

Acknowledge
from slave

v

Send data byte
from Master

)

Acknowledge
from slave

)

STOP signal
from Master

W HL L RE 5 R 3% R (bR VTG, UIAE %547 %% HSR NI HAAS {744
WeEAL, FH A PC P, BEAT W RS TREREIE, MHLR R HLL G
ZIRTI HAAS A7 (PR, AT rb b ki Tk R DU IS, 382 8 4 8 &
LI TERL . AR RBIAN, VEVER, E 7 MM EE R e Ja, B ROk
(FIER 8 M/ ST, AT ELE SRW AL o B HLAAS XA, H
DAY N RSO S HE N B S, B R ARSI P°C B ZlE N PC
BRI 2 T, R LA I SRR A 2, B TR 1D B S e I T A
o W1

Fr BT HLI I HBHE S 3] 1PC M2k Hihl %577 2% HADR .
o W2

¥ PC RIS AE 2N () HEN A2E S “17, iR I°'C Mk,
o JIE3

g oA 25 A7 45 A 1 EHIL AL B, AR 1°C Rk
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> RIHRES
START {5 ‘5 R AE I 3 PC BRI B4, AN H 1 g MOLER 5 3 L%
A:. START 15 5T SRR PC ML A NI, ZER DN, HBB {7
S BT R PC BRI tt. START 155 4 SCL 3 I {545 i P 1f SDA it 1
A T B T AR

- Mihk

EHURILI START {55 R HTA ERAL PC ML LIS b T e 2
H&E MHLIE R, FHLALER I START 155 2 Ja IR MALHAE . 76 Bl
B 7 Ak EE I, A AL E S B S0 7 AL EEAT L. W R AL
R Mt 1k 5 KB AL A 3 I DT, a2 72 A — AN PRSI 1°C i kv
Wrfe 5o HAE L2 JE 0 8 A il S/ SIRAS, B H A7 £ HSR A 47
# SRW 7o MBLE A& — MR I AL (02 9 A7 ). kIt
B, ML R Bl BOE IR AR EAL HAAS .

A PRGBS A PC REerbn, BT EE AR TR SS R I, i5E
Rl HAAS 47, EARRA Wi Kk B - Ak i UL Acid ok B T 8dE 7k
ESE . NI BEVERCIN, ML AU BE T i LUE A Hidfi 2] HDR
TAERS, BURBCE NN HDR A 4745 i 24 LARE I SCL it 1

Start | Slave Address iSRW{ ACK

Data {ACK | Stop
scL P

S=Start (1 bit)

SA=Slave Address (7 bits)

SR=SRW bit (1 bit)

M=Slave device send acknowledge bit (1 bit)

D=Data (8 bits)

A=ACK (RXAK bit for transmitter, TXAK bit for receiver 1 bit)
P=Stop (1 bit)

S [SA|SR{M|D|A|D|A]| - S [SA|SRIM|[D|A|[D|A |- P

I’C R P

67



HDLTEK# A/D R - HLAE

—

SRW £

HSR 2747351111 SRW 752 SUAHLER LI 32 AN IPC A 2 BB I8 JE AT 1°C
SR R o T LB A A R PRE KA IR i A U . WK SRW
PR “17, MR EHLEN PCRZEEE, FT LB HL A0 5
JRR IR RIS A B IPC k. W SRW AL “07, WIFR R HLEEE
R 3 PC ML, FTEAMHLR A B I i Bk N IPC i 2 Lo

V= VA

EHUEH W LS, ATATAE PC gk st it 5 1 A b DT g AL 25
PR AN T o XA S I AN AT ML R AL, W R AL
BRI B T, WENLSIE 4> STOP 55 AL HGE . * HAAS 47
NGRS MR UL, AL HL Kl SRW (LK ks 24 b ik i
ARG . WIS SRW &R, W MHL L BUSAZ AR E ik, P
HCR ZFf7 a4 P HTX AL AZBsE N “17, Wit SRW A7 @ 4%, WAL
R HUNAZ A BE e, H HCR #4745 i) HTX L BAZ B scEl “07,

-/ o]

PGB NIEAE A 8 AL, MDA Sl R Ml 2 J5 FEAIE . 84T A0 A0S
(RO Ay St A AR AR . 8 A7 Bli il ), e i A B T — A4
PP ATRRE AN “07 N R T . WA AR S AT BB W R
AT, WISREAL SDA s H BN RE Y STOP f5 SRR PC BZ M
Pl AHN ISt A7E HDR rAFads P WRBUE A A&, WAL HL
AR BRI EE H N HDR 474 . WEARBOE A, WAL A 4L
WAZIM HDR 25 4745 HH 1 O A R B o

scL —H——
SDA — —\— I
Start bit ¢ P ¢ P Stop bit
Data Data
stable allow
change
R F R
BN B AL

S AR AR AL — AR T, IR R 9 LRI AR — AN A
TXAK. #15h 32 s ML 5 AL A I HSR ) RXAK A7 R e & ik
B, WA NS, WAR SDA by 1 H RN
EWLE KK STOP 155 .
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Write Slave
Address to HADR

v

SET HEN

Disable 12C Bus Enable
Interrupt="?
CLR EHI
Poll HIF to decide W 't?ET ItEHI t
when to go to I°C Bus ISR aitfor Interrup

Goto Main Program Goto Main Program

I’C REAHILRER

CLR HTX
Read from HDR SET HTX CLR TXAK

'

. Dummy Read
RETI Write to HDR From HDR
Y

Yes ~RXAK=1

CLR HTX
CLR TXAK

v

Dummy Read
from HDR RETI
RETI

Write to HDR

I’C # %k ISR Fif2 &

?
RETI RETI
No
A4
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ealii

3K A/D RYIMH R HUIAE SRS N Wi hae . AT e S
INT (IEIVERs . T I/ S . A/D BEH 38 A0 1PC 12 114 Py 3R LI REFRAI
T D REREAT A

HT46R47/HT46C4T NELE NI PC 41, JURAT /it s, > 84
() T4 o 27 A7 INTC A2 AP A 3 sk 8h 7. 1l HT46R22/HT46C22,
HT46R23/HT46C23 1 HT46R24/HT46C24 # HAT—> IPC 11, —AN 8 fr i
W4 ) A A7 AL AR T A B ke vk DRI T A v IR o 25 A7 A
FKA INTCO F1 INTC1 .

— AW RN, BT IE R W SR A GRS BR EMI AL, XA
J7 AT UAB IEATATRE 20 (b Wit s . FLe K b i SRl e AR AE IR, {3
A WG KRS sk e AR P R S5 7 RE P IEAE AT, LRI
— AR, EMI LA INTC AL AT A EAY,  DASTVF B A iy
o WARMERC N, BIAELErP T AERE, TR SR WA SN, EE] SP /b
AEe WERESRAZI AR, W HER L6 Z008E G Fe o it i IR 25 o

INTC Register — HT46R47/HT46C47

b0 >
ETI | EEI [ EMI] INTCO Register — HT46R22/HT46C22
HT46R23/HT46C23

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

b7
| — [ADF| TF [ EIF [EADI|

———— External interrupt enable

1: enable

0: disable

Timer/Event Counter interrupt enable
1: enable

0: disable

A/D Converter interrupt enable

1: enable

0: disable

External interrupt request flag

1: active

0: inactive

Timer/Event Counter interrupt request flag
1: active

0: inactive

A/D converter request flag
1: active

0: inactive

Not implemented, read as "0"
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| o S Ebgl | INTC1 Register — HT46R22/HT46C22
HT46R23/HT46C23
12C Bus Interrupt enable
1: enable
0: disable

Not implemented, read as "0"

12C Bus interrupt request flag
1: active
0: inactive

Not implemented, read as "0"

5 A/D B25 S B AR A, HT46R24/HT46C24 HAT P41 348 58 IN /15 2s
BRI B R Sh 5 B INTCO F1 INTC1 Hh W) 25 A2 g s, (HE
5B R B G Eib 2 DV AR

b7 b0
| — [71F | ToF| EIF [ET1I [ ETOI] EEI [ EMI | INTCO Register — HT46R24/HT46C24
Master Interrupt global enable

1: global enable
0: global disable

External interrupt enable
1: enable
0: disable

Timer/Event Counter 0 interrupt enable
1: enable
0: disable

Timer/Event Counter 1 interrupt enable
1: enable
0: disable

External interrupt request flag

1: active

0: inactive

Timer/Event Counter 0 request flag
1: active

0: inactive

Timer/Event Counter 1 request flag
1: active
0: inactive

Not implemented, read as "0"
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b7 b0
| — | — [ HF| ADF] — [ — [ Eni[EADI| INTC1 Register — HT46R24/HT46C24
A/D Converter Interrupt enable

1: enable
0: disable

L——— [2C Bus Interrupt
1: enable
0: disable

Not implemented, read as "0"

A/D Converter request flag
1: active
0: inactive

12C Bus Interrupt request flag
1: active
0: inactive

Not implemented, read as "0"

FERFAER, AN W BAT el R ML RE D o R TR NI, SR
PRt B (R N SR, T BEEE 2URE P A7 o H A IR L K 1R e . T R
THEES IS EAHER . IR R RS T de a2 e Ar A A B2
WP BT AR 55 FE P AR, TR AR AT S BRI G AR PR, X LE
PN AZ IR I LA AT

FA WAL AL UL A N T KRG, BA e iy R

Automatically Cleared by ISR Automatically Disabled by ISR
Manually Set or Cleared by Software Can be Enabled Manually
¢ Priority
External Interrupt EEI EMI v .
> Request Flag EIF ol High
) Timer/Event Counter 0 ETOl _w v
Interrupt Request Flag TOF g
) Timer/Event Counter 1 ET1 _w v Interrupt
Interrupt Request Flag T1F ™ Polling
A/D Converter EADI _» v
Interrupt Request Flag ADF )
12C Bus EHI w v v
} Interrupt Request Flag HIF Low ¥

: fEEIH, TIF AP sRARGALAT ETID A WA e A7 2 X I ELAT 9 45 I 23 1) HT46R24/

HT46C24 A HLIME - AT HREA e 251 HT46R47/HT46C47. HT46R22/HT46C22
F1 HT46R23/HT46C23, & I/TIEH 0 FKonmE— 2 iy 2% TMR, 17 Wik RirEL A TF,
{FHERLFR A ETI,
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SR BT

ST AN WA 2R, AR (R A W7 A5 e A7 A RS M B o SIS Hh A E AT
EEI 4 %5 f74% INTC B INTCO fFI35 1 470 &M W7id ik INT i 11 b s B v
SRR AR, 2 R AT TS SRAR S AL(EIF;  INTC [R5 4 L) REABEE -
BT RE . A AR HANR W R, R AL Tk 04H AL L
AN W N, W SRAR AT EIF 238507 H EMI A 2 i % LA
RELE Ik,

SE B /BRI

E8 el e R e el e O A T B e S TR X VAT o0 o e = o R
e A I AL, HWTERENL ETI A 37 A7 4% INTC B INTCO #1285 2 £, Xf 1
HALLE R 2R AL, g o - Ren. ETO1 42K 2 47, I 2 it 2%
1 IR WHAERER, ETIL %6 3 A7 458N 28uE UG, oy B8 I/ s o ke
WORAR G, A E AR . T AT 4L BRI R ML, T SR AR
B TF N 2747 4% INTC 83 INTCO [I56 5 1o X1 AT P ALE I 25 1 5 5 B
SEIES 0 G RARENSL TOF A2 5 47, M 2% 1 fiEREsEN TIF B3 6
P o BRI BT A BB A AT SRR AT ELXS I (19 P 308 v e A e A7 g A
I, — Rl Egs i e, e A e . 6 A A N S R
ML, 1% Wk 7= A Mkl O8H Ak iR e 1 T o 16T B T 4 2 INF 28 () 2 1 ML,
FHE I3 0 P 2R b, I Mk O8H MM T A%, GBI 88 1 77 2B (b i,
WU FH Rtk OCH AR 7 F2)% o 1 3B b W e i B INF, - A nii sk AR 4% TF. TOF
oY, TIF 24247 H EMI A7 2915 2 LA A Je e rh b .

A/D i

B A/D TR, AN T GEAL EADT MG R E . 4T HT46R47/
HT46C47, EADI {7 Ky 7i{¢#s INTC 55 3 £, X+ HT46R22/HT46C22 Fl
HT46R23/HT46C23, K 7i{res INTCO [ 3 47, Xt HT46R24/HT46C24,
J 74 INTCL (55 0 £ . ™ A/D B3RP 5e i, i BT A/D B ihasi
KRG ADF, 7242 A/D Wil o XFT HT46R47/HT46C47, ADF 2547 #% INTC
M55 6 £, M%) T HT46R22/HT46C22 Fll HT46R23/HT46C23, 4 27 {745 INTCO
M5 6 f7. XTT HT46R24/HT46C24, M7547a% INTC1 [ 4 f7. MER&EN
PR T A0 0 A HERR AR ELGT N K A/D A RE A AL, — GRS
SR A/D HAFRP 5 e AN B B HT46R24/HT46C24 4b, %!
Wk = A sk OCH AR+ FE A, X T HT46R24/HT46C24, 2 i A Hh
Hk 10H & FREF. 4 A/D g, s sSRARELS ADF S#i AL H
EMI {7 2 # i LR e L e b o
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A/D B4 58 FHAE B T

ER:

I’C I

HAE PC Rk A, AR b B A RE AL BHI 6 20 G M E . 0T
HT46R22/HT46C22 F1 HT46R23/HT46C23, EHI fii k75 /745 INTCI )25 0 17,
X T HT46R24/HT46C24, J 274748 INTC1 45 1 7. 4380 BIILECH 1°C
MHBIEEE R PC Bl 77 Rk se i, A BAL PC W sk AR 7 HIF,
FE4E PC . T HT46R22/HT46C22 Fil HT46R23/HT46C23, HIF 47 K 27 47
FINTCI %5 4 A7, X HT46R24/HT46C24, 2747 #% INTCI %5 5 . i
T, HT46R4T/HTA6CAT RALE IPC B0, T Wzl 27 77 8% INTC A AH
Sy PC AFREAr B KRS o 24 WA b WA BE A Bl B A . HERR IF A HL
MR PC Wil RERL BB RN, P9 Wk S5 ZE R BIVEIE (1) 1PC MMk Bg;
IPC Bu¥li 7 K% 58 UM R A2 v T HT46R22/HT46C22 F1 HT46R23/HT46C23,
W e Ak 10H A+ R A, X T HT46R24/HT46C24, M) iy
FIHBhE 14H A0 7R — B PC R ma D, s kARG AL HIF 24 247
H EMI i & #iEF AR aE e .

FITIL e

Hh WO R EAE P ANELEIN) T2 kot LTHZ IRII, - G R I ) o 775 sk e e
VF, WSS A T2 BRI . R AR R4 AR IS B0 1 prr g4t
MRS XA T LU L FFT 35 2 EMI ALK N LABE i -

HT46R47 HT46R22 HT46R23 HT46R24
IR HT46C47 HT46C22 HT46C23 HT46C24
PR RS PR RS
AN 1 1 1 1
TMR/TMRO 3 2 2 2 2
TMRI1 i N/A N/A N/A 3
A/D FAfe s 3 3 3 4
PC Bkl N/A 4 4 5

A5 HT46R24/HT46C24 PHA P N EB 2 2%, B TMRO Al TMR1. Z R HERAFHLAE
CHNE RS, B TMR.

AEAE SR Py AR b W A e, HLAMBANTA R b W Rl I A, AR v iz
PSEALEE, W SEREMA N (] INTC %5 77 538 2 5 a0 i, ] RART; 1k [R]
I A A R O o
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WIBERF

T K bR A7 TF. TOF. T1F. EIF. ADF X HIF 5hifdigefs ETI. ETOL.
ET1I. EEL. EADI Ml EHI 3L[RIJE S £7 it v i v s o) 25 f2 4% INTC
INTCO Fl INTC1. it FRAgH Wi et ARl Wik, SR, — Bk
WORPR G B E, e REEAE INTC. INTCO 8% INTC1 % 745, HH
FENE [ o T R 45 2 PP AT Bk R A 2

S ALAE I Z A P IR S TR AR B A AR fe 4. Il
RAAEAS AT TIOR8 0 B 75 BT ZI AT I F L B o Bl e — 2 Mk HL
BRI, Y PR A BIRSS TR TR AT I, KRR Rk
OEZEHIE 271
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AR

AL RERATAT 5T HUH A& 5y, AL LR DL vsE e 5 AMR S A0E
RISEEFM . BN, BAFIHEAR LIRS P, SR T
B, R EOREAE AT R AL E SCAE R IRPIR S HAE R AT 20— SR Pl A
BN G, AEREFPARTTAGHAT Y, B B N AP AR A i 2 e e
W& P HHEEAUE IR 2 —, ERPaERAE, 5 R PN BRIy
FEAf A I T A A TRE ) o

BT LRSS, RIMER A HLIEAERATIRES, A7 L5 DI A 2t aa i f L
UM AL . Forh— M7 MR L AT B HLLAAT R 5, RES I
SRR N BRI TN IERERAE R AL, RN AT A A S
Wi, KR > W AR MR AN, DME A 51 RS A v B, Bl
W RUER AT . RALH) 53— FEAGEE 1 Ve 8 i =2 A7 8 7 B, T R
A $R A I G O[] ) 25 445 2 I LABEE

FAN R AL LMCH I RT TVR RSAF AR, AR Bt AR5 I i
FITGEL N, — P RES 5 A AL A 56 42 ALK AT

S
St 8 PR S, B BT TR AR 7 R
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- kBB
R IRFEA T AR R R AL, RAEERAHL )G B T ORI P AE i s
M LHIETHAIAT, LA th A e A S BOE AT A6 AF, AT
B N Y TR A R N/ i 0 4 2 A A R N S DR v v
IR O _E 5 AT 5 1R 8 A s ACIR S

HARIL LA — AW RC BALYIRE, 1 THEE FIEATEE, IS FH A
RES 5| IR A RC M. B RC LS Tl [ B[R] ZE IR 3 RES 5 | I
P YA N AGE I — BOE K S N ORAFAEAC L o X BN TR, B LI OE
WHAE WA . RESTIMIAR]—E BIKE)E, FE BRI A tesrp, FET
BT AT IEH 454 T EIh SST A& KRG 4EIR JHIY System Start-up Timer [

45 .
VDD —~ 0.9 Voo
RES ‘.tRSTD_’
SST Time-out —
Internal Reset

Er B AR A

- RESHIWEAL
R HUIE S AR, i RES S A I A1 SORE (U SN T )48 s h K HL P
I, SER R AR k. RF RS e BAL BT —FE, R4k
WG R HAE S WK TR AT -

RES — .04 Voo 3.9 Voo
[ tRSTD P
SST Time-out
Internal Reset —
REST | R b P
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—

fREESA. - LVR

R MU R R A7 R, ] LRI e fr) F e 81 A T e P ) S D
R, B LR 0 H R T BESSVELE 0.9V~Viyr HITEE P, X& LVR ¥4 A5
M EAL AL LVR A5 LU R RS : 2000 LVR 55, EIZE 0.9V~Viyr
PG HL I, AR Tmse W0 R H R AFAEANELL 1ms, ) LVR B2 200
©HASPITRALIIRE.

LVR

SST Time-out < 1RSTD B

Internal Reset |

1% L B S AL R
IEHBRAERE M6 R A7
bR T AT IR ARG TO KB 1 24, IE 5 BRI [ 103 H 2 A M RES
LA .

WDT Time-out

tRSTD

SST Time-out

Internal Reset

EHERENEITHEHENNTFE
FHE I TR
PHE I V0 SR SRR T e R SR, B T R RS 5 b
FRRS R 0 % TO ARG RIME S 1 Ah, A8 I 46 PEORFE RS o I tgsy
L5 WL ALC A b

WDT Time-out

I
|<»tssr>|
SST Time-out

BHEINE A9 B AN R
ANF AL TR AR 5 s ZA AR S AL X bRz, Bl PDF AT TO,
PIIAIR T A A, A DI REBE T 1T Hs 55 LRI ) s d A 42 ol
RALRR AL B s

TO PDF B4

0 0 I RES 547

u u —MIBATIN B RES 52467 5¢ LVR fILH 5247
1 u — I AT ) WDT i = A7

1 1 HALT {1t WDT i Hh &A%

IR AR
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R R PR Z )G, S Ihhefoohiintb g, st F&.

W B B EER
(EIh Al A%
rh T PP AT TP R R e
BT IEIN & WDT ¥ BRI T vt i
SE /T AT SE I /o e
o3 A SE I/ VB 2 TG A N AT Bk
LIPNE AN JTT VO B H AR
R HERRARE Fi 1) HEAR 0o

AN R AT AANTR] (75 A SR B R R A7 s o b BRAIE A R E AR
MIEFHAT, ERPENEAR AR, TR LA R DO R B2, R
IR T AR 0 S LA 520 B LI 3 A7 s o

HT46R47/HT46C47
— RESE RESE LVR 847 | WDT %5 A | WDT #iHEH
(N5 (— BT (—RBLEBITHI) (HALT E{ZHt)
MP - XXX XXXX |[-uuu uuUUU [-UUU UUUU [-UuUU uvuuu
ACC XXXX XXXX |uuuu UuUuUUU ([UUUU UUUU (uuuu uvuuu
PCL 0000 0000 |0O0OOO0 0O0OOO [OOOO 0OO0OO [O0OOO0 O0OOOO
TBLP XXXX XXXX |uuuu uUuUUU ([UUUU UUUU (uuuu uvuuu
TBLH -——XX XXXX [--Uuu uUuuUuU |[--UU UUUU |——UU uuuu
STATUS --00 xxxXx |[--uu uuuu |[-—-1lu wvuuu |[--11 uwuuu
INTC -000 0000 |-000 0000 |[-000 0000 [~uuu uuuu
TMR XXXX XXXX |[XXXX XXXX [XXXX XXXX (uuuu uuuu
TMRC 00-0 1000 |00-0 1000 |00-0 1000 [uu—u uuuu
PA 1111 11111111 1111 (1111 1111 [uuuu uvuuu
PAC 1111 11111111 1111 (1111 1111 [uuuu uvuuu
PB -——— 1111 |---- 1111 |---- 1111 |-==-= wuuuu
PBC --———-1111|---- 1111 |---- 1111 |---- uuuu
PD --—- ---1]---- =---1|---= -=--1|-=-=-=- =-=-u
PDC --—- ---1}]---- ---1|---= -=--1|-=-=-=- =-=-u
PWM XXXX XXXX |[XXXX XXXX [XXXX XXXX (uuuu uuuu
ADRL X-——— —-———— |x-—=- - ——= |X-——= - ———|u-——- ——-—-
ADRH XXXX XXXX [XXXX XXXX [XXXX XXXX [uuuu uuuu
ADCR 0100 0000|0100 0000 (0100 0000 [uuuu uvuuu
ACSR l1--- --00}|1--—- --00(l-—=- -=-00 |u-=—- —--uu

W IR AV
“x” R AR
“or RRAAAE

79




HDLTEK#
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HT46R22/HT46C22
— RESEML RESEL LVR 42 | WDT #HiEAR | WDT #H SR
(LA (—BATH) (—BTH) | (HALT BFR)
MP - XXX XXXX [-uuu uuUUU [-UUU UUUU |—-UUU uUuUuu
ACC XXXX XXXX |uuuu uuUUU ([UuUU UUUU (uuuUuu uvuuUuU
PCL 0000 0000|0000 0O0OOO [OOOO 0000 [OOOO0 O0OOOO
TBLP XXXX XXXX [uUuuu uuUUU (UUUU UUUU |uUUUU uUuUuu
TBLH -—-XX XXXX |-—-uu uUuUU |[-—UuuU UUUU [-—uUuu uuuu
STATUS --00 xxxXx |-—-uu uwuuu |[-—1lu uvuuu |[--11 uwuuu
INTCO -000 0000 |-000 0000 |[-000 0000 [-uuu uuuu
INTC1 ---0 - -—-0|--—-0 - - -0 |---0 -==-0|-=—=-u —---u
TMR XXXX XXXX |[XXXX XXXX [XXXX XXXX (uuuu wuuuu
TMRC 00-0 1000 |00-0 1000 [00-0 1000 [uu—u uuuu
PA 1111 1111 (1111 1111 (1111 1111 [uwuuu uuuu
PAC 1111 11111111 1111 (1111 1111 [uuuu uuuu
PB 1111 11111111 1111 (1111 1111 [uuuu uvuuu
PBC 1111 11111111 1111 (1111 1111 [uuuu uvuuu
PC --—-— --11|---- --11|---- -=-11|-==-= —-=-uu
PCC --—-— --11|---- --11|---- -=-11|-==-= —--uu
PD --—- ---1]---- =---1|---= -=--1|-=-=-=- =-=-u
PDC --—- ---1]---- =---1|---= -=--1|-=-=-=- =-=-u
PWM XXXX XXXX |[XXXX XXXX [XXXX XXXX (uuuu uuuu
HADR XXXX XXX— |[XXXX XXX- [XXXX XXX- |(uuuu uuu-
HCR 0--0 0---10--0 0-—=|0--0 0-—==|u-—-u u-—--
HSR 100- -0-11)100- -0-1(100- -0-1 |uuu—- —-u-u
HDR XXXX XXXX [XXXX XXXX [XXXX XXXX [uuuu uvuuu
ADRL x-—-——- - —— | X--= - ——— |X--—=- - === |u-=-= —-=--
ADRH XXXX XXXX [XXXX XXXX [XXXX XXXX [uuuu uuuu
ADCR 0100 0000|0100 0000 (0100 0000 [uuuu uuuu
ACSR 1--- --001|1--- --00(1--- -=-00 [u-—-- —-uu

“u” RoRAEAL
“x7 LoRAE
“=7 RONATAE
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B WS

HT46R23/HT46C23
— RESEML RESEL LVR 42 | WDT #HiEAR | WDT #H SR
(LA (—BATH) (—BTH) | (HALT BFR)
MPO XXXX XXXX [uUuuu uuUUU ([UUUU UUUU |UUUU uUuUuUU
MP1 XXXX XXXX [uUuuu uuUUU ([UUUU UUUU |UUUU uUuUuu
ACC XXXX XXXX |uuuu uuUUU ([UuUU UUUU (uuuu uvuuUuU
PCL 0000 0000 |0OOO0O 0O0OOO0 [OOOO 0000 [OOOO0 O0OOO
TBLP XXXX XXXX |uuuu uUuUUU ([UUUU UUUU ([uuuu uvuuu
TBLH - XXX XXXX |[-uuu uuUUU [-UUU UUUU [-UuUU uuuu
STATUS --00 xxxXx |-—-uu uwuuu |[-—1lu uvuuu |[--11 wuwuuu
INTCO -000 0000 |-000 0000 |[-000 0000 [~uuu uuuu
INTC1 ---0 --—-0|---0 - - -0 |---0 -—--0|-—-u —-—--u
TMRL XXXX XXXX |[XXXX XXXX [XXXX XXXX (uuuu uuuu
TMRH XXXX XXXX |[XXXX XXXX [XXXX XXXX (uuuu uuuu
TMRC 00-0 1000 |00-0 1000 |00-0 1000 [uu—u uuuu
PA 1111 11111111 1111|1111 1111 [uuuu uvuuu
PAC 1111 11111111 1111 (1111 1111 [uuuu uvuuu
PB 1111 11111111 1111 (1111 1111 [uuuu uvuuu
PBC 1111 11111111 1111 (1111 1111 [uuuu uvuuu
PC ---11111}|---1 1111 |---1 1111 |---u uuuu
PCC ---11111}|---1 1111 |---1 1111 |---u uuuu
PD --—-— --11|---- --111|---- -=-11|---- —--uu
PDC --—-— --11|---- --111|---- -=-11|---- —--uu
PWMO XXXX XXXX [XXXX XXXX [XXXX XXXX [uuuu uuuu
PWMI1 XXXX XXXX [XXXX XXXX [XXXX XXXX [uuuu uuuu
HADR XXXX XXX— |[XXXX XXX— [XXXX XXX— [uuuu uuu-
HCR 0--0 0---10--0 0-—=|0--0 0-—==|u-—-u u-—--
HSR 100- -0-11]100- -0-1(100- -0-1 |uuu—- —-u-u
HDR XXXX XXXX |[XXXX XXXX [XXXX XXXX (uuuu uuuu
ADRL XX—-——- —-—-——-—— [XXxX-- —-—-———- |XX-- —-—-——-——-|uu-- —-—-—-—
ADRH XXXX XXXX [XXXX XXXX [XXXX XXXX [uuuu uuuu
ADCR 0100 0000|0100 0000 (0100 0000 [uuuu uvuuu
ACSR 1--- --00}|1--—- --00(l-—=- -==-00 u-—- —--uu

R AR
“x” R
R
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HT46R24/HT46C24
sem RESEAL RESHE. LVR 547 | WDT #HEAr | WDT Bl
(@) (BT (BT (HALT E{F)
MPO XXXX XXXX |uUUUuu uUuUUU |UUUU UUUU |uUuUuUu uuuu
MP1 XXXX XXXX [uUUuu uUuUUU |UUUU UUUU |uUuuu uuuu
ACC XXXX XXXX |[uUUuu uUuUUU |UUUU UUUU |UUUU uuuu
PCL 0000 0000 |OOOO 0000 |OOO0O 0000 |]000O00 0000
BP ---0 - —-0|--—-0 - --0|---0 -—==-0]-=-=-0 —-—=-u
TBLP XXXX XXXX [UUUU UUUU [UUUU UUUU [UUUU UvuUUU
TBLH XXXX XXXX [UUUU UUUU [UUUU UUUU [UUuuUuU Uuvuuuu
STATUS - -00 xxxX |-—uu uuuu |-—1lu vuuu |-—11 uvuuu
INTCO -000 0000 |-000 0000 |-000 0000 |—uuu uuuu
INTC1 --00 --00|--00 --00]|--00 --00]—-—uu —-uu
TMROH XXXX XXXX [XXXX XXXX |[XXXX XXXX |uuuu uuuu
TMROL XXXX XXXX [XXXX XXXX |[XXXX XXXX |uuuu uuuu
TMROC 00-0 1000 |00-0 1000 |00-0 1000 |Juu—u uuuu
TMR1H XXXX XXXX [XXXX XXXX |XXXX XXXX |uuuu uuuu
TMRIL XXXX XXXX [XXXX XXXX |[XXXX XXXX |uuuu uuuu
TMR1C 00-0 1---100-0 1-—-1]00-0 1-—-=—Juu—-u u-—-—-—
PA 1111 1111 1111 1111 1111 1111 Juuuu uuuu
PAC 1111 1111 1111 1111 1111 1111 Juuuu uuuu
PB 1111 1111 1111 1111 1111 1111 Juuuu uuuu
PBC 1111 1111 1111 1111 1111 1111 Juuuu uuuu
PC 1111 1111 1111 1111 1111 1111 Juuuu uuuu
PCC 1111 1111 1111 1111 1111 1111 Juuuu uuuu
PD 1111 1111 1111 1111 1111 1111 Juuuu uuuu
PDC 1111 1111 1111 1111 1111 1111 Juuuu uuuu
PF 1111 1111 1111 1111 1111 1111 Juuuu uuuu
PFC 1111 1111 1111 1111 1111 1111 Juuuu uuuu
PWMO XXXX XXXX [XXXX XXXX |XXXX XXXX |uuuu uuuu
PWMI1 XXXX XXXX [XXXX XXXX |[XXXX XXXX |uuuu uuuu
PWM2 XXXX XXXX [XXXX XXXX |[XXXX XXXX |uuuu uuuu
PWM3 XXXX XXXX [XXXX XXXX |XXXX XXXX |uuuu uuuu
HADR XXXX XXX-— [XXXX XXX— |XXXX XXX-— |uuuu uuu-
HCR 0--0o 0--—-|10--0 0-——]0--0 0-—-—]Ju—-——-u u—-—-—
HSR 100- -0-1]100- —-0-1]100- —-0-1Juuu—- —u-u
HDR XXXX XXXX [XXXX XXXX |XXXX XXXX |uuuu uuuu
SDRL XX—— ———— |XX—-——= ———— |XX—-—=— ————|uu—-—— ————
ADRH XXXX XXXX [XXXX XXXX |[XXXX XXXX |uuuu uuuu
ADCR 0100 0000 0100 0000|0100 0000 |Juuuu uuuu
ACSR 1--- --00J/1-=-=- -=-00]1-=-= ==00]Ju-=-=- —-uu

AL
“x” HRAHE
A i
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e a
AR s 1 4 m T AAEAE I AE AN R R 2 P i SRh 3R A BE 22 Y TR (K Th g AT
PR AR GEI T BELE e, W0 1A E I #8832 R IR P I, SR fit T AT
BRI R E . I A e 57 4 128 TS A2 A e HE RSB TR 5 B o

RENHHCE
ARIEP RGN Bl A AN A M AR5 s B AR RC HLER . 7T LA
M HE AR B TR E HE

ARG ik &7

T iR A AL, A BRI B 2 OSCL i OSC2, W45
AT BAHAS s, TN H e AN g o PR RS LR S T DA SRA R i
A, AHJE ELER IS/ AE OSCL. OSC2 Hlth 2 [7] .

C1 Ry
0SsC1
c2 =
0sc2
A/ B R  o
RO T UM AR/ B B Ak T A T ALK CLL C2 MR R
AR R AR c1,C2 R1
4MHz i 4 OpF 10kQ
4MHz JL4R4% (3 /D OpF 12kQ
4MHz L4 (2 /D 10pF 12kQ
3.58MHz ff& OpF 10kQ
3.58MHz Jt4iR2% (2 D 25pF 10kQ
2MHz iR 5 3REE (2 /D 25pF 10kQ
IMHz i 4 35pF 27kQ
480kHz FLR A% 300pF 9.1kQ
455kHz JLPR A% 300pF 10kQ
429kHz JLR A% 300pF 10kQ
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RAHEHBERRG 7

AN RC HESE N R #5, T 2AE OSC1 1 GND Z [z —ANFHAA
2175 30kQF] 750kQZ R HLBH . AR RG] 4 USRS OSC2 14
o, CUEBISAMEIFRSALI H . BEAR IR S0 S AR, (HIRS %2
VDD, il BRI AR G IR s e PRSI A FH SR A e 7 A i 2
KSR SR 376 o W TANB AP Rose MIBHAE, 1552 s 15 b i Y
RC J& 3 28 XL LS Vipp R i 28237 -

Vbb

7

470pF

0SsC1
Rosc

fsys/4 NMOS Open Drain «—— OSC2

GV LR

: WESFE AN R Rosc JE IR I s g i, 181 R o (A8 F A0 0 AN M i 5 4 14

BREAR o W SR L b FH 21 OSC2 [¥) open-drain firH, TR ZN FIX ANl 28 Lok st 4ie 37 2
R E

160 IR % A%

WDT ka8 —Ne M e S L HABIMENIRG 8, ©7E 5V INJE
W A LA 65pus HANTEAMBIZR RIS . S s N, &%
iR 1IR30V, (H WDT e a4k 2k B thahfE HARFEG T IMA 2. SRimfESE
SR A, O TARFFIDIER, WDT 3% % ] LU I #8500k 56 1
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HDLTEK# B g

BERFT A A e

PRGN “HALT” #5952 Hag il n R 45 R

ARG as R o A

£ RAM 05 Fr A A7 BN B DR AL

Uik WDT I 8PEEK B WDT ikizgdr, U WDT i Br AR 5 F08 v 4
FITAT fan A\ /o s FUIR S DR AR

PDF b L E AL TO Fr AL s %

RGN HALT B0, RGUIRG aeht 5 1k LOdi /b BE R A . SR, 20l
F L, WERNHS WDT Ji s iERE, e trfrah il 3 S8Uh B R gl
THFE. SEAMIIARAEH] A/D Hefieds, BIMERSRG & Cgefs ik, A/D Rk
A7 LERERIAE . UL 7E HALT B 2R IRRE Bl A, i 50R ADCR
WA T PCR LG, BRAE A/D Feseds

ARG LR AMBE A AR, 3 0 PA _RANE R BRI (S 5 5k WDT #i
KB TR AN E AT A, 1 WDT ¥ H AT DN 55
%) WDT ¥ 2 47, Wit TO M PDF bri&ifr, wLLHIE Ak, PDE b5
AT RS AT “CLR WDT” $54ki5 6, AT “HALT” 485
A NIATEA, PDF ARdifi. W WDT K4, TO bR B, R i
AN WA PC ORI SP (e, 17 H e bR A7 U AR JEORAR 25

B 11 PA &R A0S Fp s 3k T DA — BB T IO SE S . % 1 PAL AR R
AN AT AT o HE G OO ST PR E DI RE . BN DS, BRI REAE R
AR MR AREL AT . WIR R G AL AN T, AT PR T R, Ak
P8 PR T R FE BA IS PP BT RE(ELHE R i, REPPREAE T — S S A4k T; R
U A b AL BEAEHE R AR, U LE 3 (0 i ORISR E AR5
T B A S P W SRR G LB “ 17, AHSCTh T B MR D R JC R, — HLIs
MR, MBEFISEAETE 1024 MR EEW. A, —A
JE R AR AE M 2 i o G SR AE MR S ST A5 2 N AR B, U RS ) o
FEFF AT R IEIR — A A ), SRl Je 3 ST T~ — 45482, ek
T2 A AR S ZIRAT
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1M E 2%

A T I E I 2R I DD BEAERIT L0 FL R TS AN AN rT i 0, P i Ry A
I S E Bk BIAR SNt dik . 1 WDT Wi, B A—A B 52AL” 1
. WDT IRl i 8 P HE R L 0 rh A I Bl 2 — 4R ik A 5 Y
WDT Jfkiz G mdi 2Bl CREMBHERIL 40 ZERRZ L WDT #EIRIE IR
BOABRAE, WAET AR -S4 T

15 A/D RAVE M, FTEETIME R 2RI, Wfd fe/BRAe. WDT ik
RV 2 1D R4l e A0 2R 5T Al i RS TR e #% . /E A/D BRI, WY
WDT KNI/ 4%, WDT ISR — N 5, fEME A
SV IS 65us. AAER AL, XA FI IR PRI e e B 30 o] DL e
VDD, REREIE T 2. 55— WDT I EPRIE D E TR I8, E R
GBI (fsys/4)o Toi WDT BFERJEE K H e N EEH) WDT 5% fsak
SOk AFRA I B, 8 A ANER A IR ER R AT K A T A
], #£ HT46R4T/HT46C47 1, XA AR 3k A v Heas s 1 2 %13t
CHTHL, SR BT LU I e R R R R TR AR, W LA E) 21 5 2
TR IR R TSRS R a2, R SERR I 20 4
AR ) WDT #i H I [R5 RO 2 1048 fh o 52 B (1) 0 A0 2R 50 i Bk
SAWAIATHT, WDT THEsRIAIIME. B, W R se WDT %t
) 212 (4096), S 3 H IR )R] LUK A fo/2' 31 £o/2" (T Py, b £y
Fon WDT B0 WFr AT, XA AT LUK H W EE WDT 4R 3wy ol ok
H A G W BRIy 43 4

R FE A N B0 B, 2T MR, MARRENGEHAG, /00
Ppoxfi ik H WDT Bk ZHARS H . ERXAEIL T, RgeH el S isig s
FORTRAL. M ARGHRAAE T HIAELIN, B A WDT ik 45 .
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ARG IEHIBITRE T, WDT 38 “ShEa”, HEMRSEN
“TO”. SRR ARG AL TRAFHA, W HA— MR K WDT % H
ALK, B AR TR SP . AT =Rl ik Al LU KSR WDT N %%
SR AN R A S AL (RES T VIR ISP, 38 R i 4R 4, TSR — Al
JEil “HALT” 484« AR A IR 5k 5B E T I A f7ds, b2
PAEEIE LR . 2B — PPk B . — “CLR WDT” /4, s oAl
1 “CLR WDT1” #1 “CLR WDT2” M4 o XT3 — Mk $e, HEHAT“CLR
WDT” {55k WDT. s ik, BB HiT “CLR WDT1” Fl “CLR
WDT2” WA REI I BE WDT. J¢ T30 Rk PR B 2, Wl “CLR
WDT1” [IE#AFHIKIE R WDT, #:48 HHUTIX &K e e, HAHIr
“CLR WDT2” 4844 fitilkk WDT. [FIFE) “CLR WDT2” 484 C&HUT A,
HEEAPIT “CLR WDT1” 454 A4 0] LUEBRE T 10 E i 88 .

CLR WDT1 Flag —— Control

CLR WDT2 Flag —| lodic

1 or 2 Instructions 4

fsys/4 —— Config.

Option £| 8-bit Divider 22| 7-it Prescaler| WDT Time-out
WDT OSC Output —{ Select T (2%3/fs, 214/fs, 2'%/fs or 21%/fs)
WDT Source Select Q

Config Option

fs/212, fs/213, fs/2'4 or fs/2'5

FBIERS

HE: 1. fE HT46R47/HT46CAT FRBENE ] 4-to-1 FUFEIBLE TURIE R £5/2'2, fo/2". 52" Bk f5/2",
EA T f5/2" AR R
2. R A T rh ) B n — AR A3 B, WDT st Al 48 . s $R A8 2"/ s
B IRSEE AT g 2"/ 2] 2"/
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HOLTEK i ‘

A/D B4 58 FHAE B T

FEARIE I

L HT-IDE (A i, A & n) DUEFRFEIRIE . X+ OTP Wit bl #
Fi HURE BRI I 2 WA A AE JETRAF ik 45 o PITAT PRI A6 200 22 R 5 PR R G P e 25 8L
S, BARNER I NRGE] . R, U ICRBETREA AL )E,
AT AR IR B 2500 0 T HERBERR S AL, LI I — 20 5 SO &3 4E T
J RIS SSRGS AN BE BT

No. HETH
1 |WDT H4hiii: WDT OSC 5§ fgys/4 skFkfE
2 |CLRWDT #5444 182 %454
3 |PAO~PA7 MuiDfie: AHREERERAE (AN IR HD
. PA, PB,PC, PD, PF L#vHifH: HIL
oty 1A B g T3 F A B R LB 5o ooy el L) ity 1 7 AR e B oL B 5 )
5  |PDO~PD3: PWM IIfigik+t. PWM s (1A U T3k FH (5 H WL AL o
p PWM ik $: (7+1)3k(6+2)1i
(HT46R47/HT46CA47 R4, & 1A (6+2)80)
7 |OSC AL HE: RC B Crystal
g PA3 PFD Djiie: ffiAEskfR e
PFD N4k +E: 3K A Timer 0 B¢ Timer 1 PFD #iiil (% HT46R24/HT46C24 =)
9 |WDT &A% 2% 2B, 282" (HT46R47/HT46C47 B4
10 [PA6, PA7 PC ik Thifib: AFAEERRAE (HT46R47/HT46CAT BrHM)

11

LVR Thig: fliRenipiie
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HOLTEK

IO P

Vbb
0.01uF
(P f VD PAO~PA2 K—>
100kQ
R PA3/PFD ¢—»
A RES
0.1uF _— PA4/TMR 4—»
10kQ ___
PA5/INT ¢—»
T0'1”F PA6~PA7 K—>
7;7 VSS
PBO/ANO —
PB3}AN3
0sC 0OSC1 PDO/PWM [¢—>
Circuit 0SC2
See Below
HT46R47/HT46C47
Vbb
RC System Oscillator
470pF osci | 30kQ<Rosc<750k
Rosc
fsys/4 0sC2
C1
0SC1 Crystal System Oscillator
= For component values,
c2 consult Oscillator section
0SsC2
R1
OSC Circuit
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HOLTEK A/D R HLAE F SE A

Vob
0.01uF ~
? i“ VDD PAO~PA2 K—>
100kQ PA3/PFD [¢—»
oL RES PA4/TT —>
T 10k PA5/INT ¢—»
PA6/SDA [4—»
0.1uF
7}; VSS PA7/SCL [4—»
PBO/ANO —
PB7}AN7
0SsCc 0sC1 PCO~PC1K—>
Cireuit 0sc2 PDO/PWM [¢—
See Below
HT46R22/HT46C22
Vbp
9 RC System Oscillator
470pF
0SC1 30kQ<Rosc<750kQ
Rosc
fsys/4 0SC2
Cc1
0sc1 Crystal System Oscillator
4 For component values,
C2 consult Oscillator section
0SsC2
R1
OSC Circuit
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HOLTEK

Vob
PAO~PA2 K—>
(P 0.01uF
_T_ VDD PA3/PFD [¢—»
100k PA4/TMR {¢—»
01uF = RES PAS5/INT [¢—»
10kQ PA6/SDA [¢—»
0.1uF PA7/SCL [¢—»
i vss PBOJANO |,
PB7/AN7
0sC 0SC1 PCO~PC4 K—>
Circuit 0SsC2 PDO/PWMO [¢—»
See Below PD1/PWM1 [¢—>»
HT46R23/HT46C23
Vop
RC System Oscillator
470pF
0SsC1 30kQ<Rosc<750kQ
Rosc favs/d
2 ose2
C1
0sc1 Crystal System Oscillator
[ For component values,
C2 consult Oscillator section
0SC2
R1
OSC Circuit
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A/D B4 58 FHAE B T

Vop
PAO~PA2 K—>
? 0.01uF
i VDD PA3/PFD [¢—»
100kQ PA4 4>
PA5/INT [¢—»
0ApF = RES PAG/SDA [¢—»
10kQ PA7/SCL [¢—»
PBO/ANO
0.1pF 1 K—>
7;7 VSS PB7/AN7
PCO~PC7 K—>
PDO/PWMO
0 K—>
0osCc 0SC1 PD3/PWM3
Circuit 0sC2 PD4~PD7 K—
See Below PFO~PF7 K—
TMRO ¢—
TMR1 ¢——
HT46R24/HT46C24
\Vob
RC System Oscillator
470pF
0SC1 30kQ<Rosc<750kQ
Rosc
fsys/4 0sC2
C1
0sc1 Crystal System Oscillator
— For component values,
C2 consult Oscillator section
0SC2
R1

OSC Circuit
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HDLTEK# B_F EESENY

FEAT R HURINIE VR OAE T E IR 4R, IR0 4R,
KAR T LU ZPATHRE I AT, ARt L, $E0E T B A
MdR4, ICHE N4, FEP B Iiar A DAt Se BB AT TR B ] o

AT IS T g AR e, 5 PRGN 4 ed .
B RAM

K orda 4 LA E AR IR HUT . 2030, R s A R N 75 ZN AR 4
W, — ML WY TIUA R BRI, Pk R E 8SMHz ¥ R Zoi i
Vit B, KIS ERAERAE 0.5us THHATIERG 113 SR 3 E AR 1ps
HHATIE K. BARTE AR IR 28 W 51 )& JMP. CALL. RET.
RETI A £454, (HUIRIE 420 2R P BRI 17 3 /74 PCL ol 246
WAL INLAPAT, —HI5S A PCL (A%, B S ECE B 2200
kbR, FREZ — AN LT, il “CLR PCL” 8 “MOV PCL,A”, X}
Tk iy & AR RS, WUR LR 5 A= v B B S Vs 2 A6 o — A
W, SR AT WG — N R R
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&S

R HURE P Bl AR 18 0 A S R K3 A 2 —, A =Fh MOV (19354,
HHEAMETT UNZFAFE R 28 R INas (R IRER), 1 HLRE s B 5 3 R )
SINA o Bl A g BN T 2R A SR B A3 2t 215
H 3 11

BREH

SRS SR A HR 2 S o0 B B LN BT 7 LA TR RE T 0B o L 5
PIFRA5ET, nTEBSIUMS RIS S . kg SO H 255 sk g5 R
DT 0 I, B R IR AL BERER FEALI) )@ . INCy INCA. DEC #1 DECA
FEA R T R AN E MR A I — Bk — i T R

BHEANBAIEHE

FrUEiZ iz H 5 AND. OR. XOR Il CPL 440 15 46 St 2o L b i 4
At . RZHAWBIEBIRE H R4, HORMEE LIRS S nes . EhE
BRI E T, mFIsEEERNT, WERELERCER, HoE Rz
HERIEG TGS, 0 RR. RL. RRC F1 RLC #2it T n) e sl a4 B 8)—
LT B2 T AT 0 AR P N, s T AN S fr a2
ECT AR GAL, A ) AT RSB, A da S ] B FH AE v 5 v i ia 54
H,

I3 SR I B e e

REFP 03 SOERIAE ] IMP $i5-4- B 245 & ik sl ] CALL #5215 R2 7
MR, P AR T A PR RS TE R a, ReFr b i FiR Rl J5OR K1t
hibo XA HTBCEAE TR LR AR 4 RET SKSEBL, & ml ARy gkiml
CALL #54 Z Ja it /£ IMP 54, B e U B2 — MR g itk 2,
FANTTUN CALL 5 MBIl —ANERATHII ) SCR 2 A PHBb S, BhAL A1
A2 R A7 o AR AT R N A o ARG 41, R AR AT 4
7 L HLkE B TR IR S o IXEEIP IR R R L M R HE, ke 4%
PERTRESEAN BT R BN, B 2 P AR AL (Y

hris%

SEMEER A7l % h AL IS SR 2 B SRR LR 2 — o SXEFPERT T
H g AL PRI EAT L, b AN A A7 s 11 1K) 5 1 B m LIS “SET [m].i”
5 “CLR [m].i” 5K BOE HOA Az B AR WERBATIZRF I, RE /v ievl i
SN I 8 A7 84t , AbBHIX s, AR5 FHm A BB s o X Al
BB -5 H I RE B W A s 545 P A
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HDLTEK# B_F EESENY

BERIBH

Hs A 1 23 A7 AR 58 G AR 2 AR BR8] A Bl v, & APt B
WG BN A ISR AT o DA T SGE UL R, B R LSS VRERE A7 e
HHBEE SR AT LA O D, U 2 A ) 5 R A B R S AT A
Ko

HEEH

BT LRI AE A A, HEIRAEAIET T4 “HALT” 354 AU
e P L RS T A5 L6 3 LT 1105 I A & g &
T O 4 B 245

RABE R

TR
x: SLEIEL
m: A7t ok
A: Fndy
i: 0~7 FAL
addr: PP A7tk

g | R4 m AR A B
HAEBH
ADD A, [m] ACC 5HdAHtZsA1m, 45588 ACC 1 |Z,CAC0OV
ADDM A, [m] |ACC SEUEAFMEAARI, 45 BB A7t 2 N 1Z,C,AC,0V
ADD A, x ACC S5 Eatm, 45 R8N ACC 1 |zC,AC0V
ADC A, [m] ACC H5ERAEfha% FAAREAM, FFMMA ACC 1 |zC,AC0V
ADCM A, [m] |ACC 5¥dlfrftias. BEATAREMIN, &5 SN Btk o 1Nt | 7.C,AC,0V
SUBA, x ACC H5arHEtm, 45BN ACC 1 |zC,AC0V
SUB A, [m] ACC H5ERALH#AHIL, 4RI ACC 1 |zC,AC0V
SUBMA, [m] |ACC S5#lEAritasttid, 45BN S 17t 35 N 1Z,C,AC,0V
SBCA, [m] ACC H5ERAEfHRR . BAIAREAR, G FIMA ACC 1 |zC,AC0V
SBCM A, [m] |ACC S5¥difrfitte. MATFREMIR, 45BN EHE A7t 0% 1Nt | 7.C,AC,0V
DAA [m] BINHEH BN ACC (M TTE - HIERIE, RS | 1M C

PEAFhta
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A/D B4 58 FHAE B T

gk | RABH R T
BHEER
AND A, [m] ACC 5HA- #5785, 45500 ACC 1 z
OR A, [m] ACC 5ERA- BB 5, 455N ACC 1 z
XOR A, [m] ACC 5HARAHt B s 5, 453N ACC 1 z
ANDM A, [m] |ACC H5#AFb# 57185, SR A7 [Nt z
ORMA, [m]  |ACC SElAFfas sl id &, 4RSI A7t #s [Nt z
XORM A, [m] |ACC H5#AFMb# I ol i85, 45 RBNE A7t o o z
AND A, x ACC 5 #5785, %A ACC 1 z
OR A, x ACC 57 Wi sz B, 4548 ACC 1 z
XOR A, x ACC H5r Wil iz, 4598 ACC 1 4
CPL [m] SRR AR U, 45 SRS Tk 2% ot z
CPLA [m] M EARAAAE AR IR, FR TN ACC 1 Z
puichi BBy
INCA [m] HEER AR, 45RO ACC 1 7
INC [m] BAREAR AR, A FBONBE A7 i 2 [Nt z
DECA [m] HIREEE Ak, 45RO ACC 1 z
DEC [m] RIREHEAE AT, A R BONBIE A7 i 2 [Nt z
[ZZVA
RRA [m] Bt G0, Z5HIBN ACC 1 None
RR [m] ARG a AT AL, BN EIE Ao o None
RRCA [m] WA EE A A AL, 250U ACC 1 C
RRC [m] WD B A A AL, S5 AN ER A2 [Noe C
RLA [m] B APt 22—, #5538 ACC 1 None
RL [m] AL A 2oL, SN EIE Ao [Noe None
RLCA [m] WAL B ALk 22—, S5 SIBN ACC 1 C
RLC [m] WA B 2e B — L, S5 RN A2 [Noe C
pitizeeeS
MOV A, [m]  |[¥EdBAFEa% S ACC 1 None
MOV [m], A |[# ACC % & $ s 17tk o [ Nete None
MOV A, x For BIEG% S ACC 1 None
MiEHE
CLR [m].i T B B Ak 2 1R A7 [ Note None
SET [m].i BEE BB AL [ Note None
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HDLTEK# 3 e A

gk | RABH R T

L2304

IMP addr T Ak 2 None
SZ [m] WAREAR AR %, BT T 4&H4 o None
SZA [m] BRI AL E ACC, WRNANE, MBE T 434 [ Nore None
SZ [m].i WIS B AFE AR5 1 0%, Bk T —4454 [Nt None
SNZ [m].i WIRBIRAFE RS L A E, MBS T —4&454 [Nt None
SIZ [m] HBEAR AR, WRE SN, WBE 4954 o None
SDZ [m] HIREAR AR, WORE SN, WBGE 4984 [ Nore None
SIZA [m] BIBARAEGE RS, A RN ACC, WIREERAE, Mkt F| 1N None

—%&IR4
SDZA [m] FIRER AL ks, KA RN ACC, WSREERAE, NPkt T| N None
—%&IR4

CALL addr TR A 2 None
RET MFREFIR ] 2 None
RET A, x MTFREFFIR I, IR IO ACC 2 None
RETI Mz el 2 None
'E

TABRDC [m]  |i:HCYHG 7 ROM A2, Fi% 2 Hdl 77 % 4 /1 TBLH Note None
TABRDL [m]  |i:HUs 5 70 ROM A2, F3% 2 ¥l 77 i 4 /1 TBLH Note None
He

NOP A 1 None
CLR [m] T BREE AR 3 [ Nete None
SET [m] B B A2 [ Nete None
CLR WDT THBRE 1M E N 1 TO, PDF
CLR WDTI T BB 1140 B 2 1 TO, PDF
CLR WDT2 T R 1140 B 2 1 TO, PDF
SWAP [m] ACHBAEAFAE RS S G, A5 RN EIR A7 i 2% [Noe None
SWAPA [m] AR AEA R AT, G ACC 1 None
HALT HENBF R 1 TO, PDF

LB AT, SREEBISE RAR SUBRRE I 2 AN, SRy 22k, A
H AT,

2 AFATIR A 40 PCL P BOH 72 2 A IR

3% “CLRWDT1” il “CLR WDT2” J§4 1M, TO M PDF ARilifir th v £ 3240 11 4 4
M, “CLR WDT1” Fl “CLR WDT2” $40T)5, TO Fl PDF bR b, Bt
5 TO AIPDF F5 5 G IRFFAE

99



HDLTEK# A/D R - HLAE

100



HULTEK# B LY

ADCA, [m] Add Data Memory to ACC with Carry

a4 Ui K dia B HHRAT A% - FINAFFIERL AR EAL N BRI, J0485 Rt A7 a2 n s
DifeRor ACC € ACC +[m] +C

EWRRER. OV, Z,AC, C

ADCM A, [m] Add ACC to Data Memory with Carry

EiEgea VLl Redr @ Ba At as « R INas MBELLAR AL A BTG, FEE RAE A7 Rl 2 4L
AT 4% o

DifeRor [m] € ACC + [m] + C

FMbREAL OV, Z,AC, C

ADD A, [m]  Add Data Memory to ACC

54 U0 W4 B A7 2 A0 SN A () N AN fS, FE 4 A A2 [ S
DifeRon ACC € ACC + [m]

wmkrEAL OV, Z,AC, C

ADD A, x Add immediate data to ACC

f52 U0 ¥ R NES AL N AN S, JE4 R AEAE 0 S s .
e ACC € ACC +x

mbRER OV, Z,AC, C
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A/D B4 58 FHAE B T

ADDM A, [m] Add ACC to Data Memory

R4 B
IR
R

AND A, [m]
84Ul BH

gk
SRR AL

AND A, x
54
DifeRon
SRR AL

ANDM A, [m]

54

hfER R
AL VA

CALL addr
54

AUIEAN VA

CLR [m]
54 Ui
UIgeRR
R AR &AL

P48 B A7 A A0 SN A N AN S, H0485 R A7 [ 95 i s A7 0d 2% o
[m] € ACC + [m]
0V, Z,AC, C

Logical AND Data Memory to ACC

e A2 BN a3 € Bl fr it & P AR /E AND [REs 55, SRJEF0ES R A7 0]
KNz,

ACC € ACC “AND” [m]

z

Logical AND immediate data to ACC

K AEAE BN b 1B AL R AND IS5, SRS 1045 Rt AE Il 2 s .
ACC € ACC “AND” x

z

Logical AND ACC to Data Memory

R AAAETR E B A G A R s P B AND IS5, RS04 A1 ]
Bl Arfitias .

[m] € ACC “AND” [m]

Z

Subroutine call

oA IR E ML ) 7 RE )y, BRI RE PR S0 13RS — BT
A HHE I ANHER, B BONTR 8 Mk MR b 4k SEPAT AT, TR
L it BHANEE S, T A 2 IR 4.

Stack < Program Counter + 1

Program Counter < addr

None

Clear Data Memory

i e Bl A7 il ds P KRR A5 BR N 0.
[m] €< 00H

None
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CLR [m].i
54 i ]
UIReRR
FEMAAR &AL

CLR WDT

54

DReRoR

AUIEAN VA

CLR WDT1

TR UL

DReRoR

AUIEAN VA

CLR WDT2

TR UL

DiReRoR

AUIEAN VA

CPL [m]
RSy
UIReRR
FEMAAR &AL

Clear bit of Data Memory
T e Al A P 0 1AL ER A 0.
[m].i €0

None

Clear Watchdog Timer
¥ TO. PDF b fiifl WDT 2 #RH B o
WDT cleared
TO <0
PDF € 0
TO, PDF

Pre-clear Watchdog Timer

$ TO. PDF FriSfiAll WDT 44 kR, HEEILIE4 2454 CLR WDT2 2
N b ASF AT A G, EREHAT IS 3T 5 CLR WDT2 &2
PATRETCAEATAE I -

WDT cleared

TO <0

PDF < 0

TO, PDF

Pre-clear Watchdog Timer

H TO. PDF FriSfiAll WDT 44 kr, HE BTG4 2454 CLR WDT1 2
A b ARSF AT A G, EEHAT IR 3T 5 CLR WDTI &2
PATRETCAEATAE T -

WDT cleared

TO <0

PDF < 0

TO, PDF

Complement Data Memory

Redre AaAr i as b R A BUEH G T2 050 42 1.
[m] € [m]

z
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A/D B4 58 FHAE B T

CPLA [m]
RSl

gk
AUIEAN VA

DAA [m]
B

DReRoR

SR AL

DEC [m]
54
UIReRR
bR AL

DECA [m]
RS

gk
FAUIEAN VA

Complement Data Memory with result in ACC

g BaAr o 0RO S, T 1AZ 0 800 42 1, 14 A4k
fif A7 1 2 nas HERA7 il % 1 N AN

ACC € [m]

Z

Decimal-Adjust ACC for addition with result in Data Memory

K AFAE R I P ARG e BCD (bl sl kD oMl ik 4
FERT 9 B AC AREAIHBEE, WIFEAK 4 F2in E—A> 6, ARAK 4 TN AEA
A2, MR 4 ACRT 9 80 C ARG A, WIER 4 A0 E—> 6, +aEHI
Fethe 2RI SN AR B ARG, 20500 E 00H. 06H. 60H =k 66H, }
1 C ARSIV PULIR 250, e it lidh BCD HuE KT 100, JF]
AR T 00K -2t A

[m] € ACC + 00H &%

[m] € ACC + 06H 5§

[m] € ACC + 60H 5§

[m] € ACC + 66H

C

Decrement Data Memory

KSR 2 Bl A7 it Y OB 1
[m] € [m] -1

V4

Decrement Data Memory with result in ACC

REAESR € Bl A7 il s N OB Rk 1, T RAk A7 0] 22 s HLE A i 2 g A
A,

ACC € [m] -1

Z

104



HDLTEK#

HALT
TR UL

e

ALIEAN VA

INC [m]
54
UIRERR
SO AR &AL

INCA [m]
4 B

hER R
SRR AL

JMP addr
F 4 B

hE& R
SRR AL

MOV A, [m]
54Ut B
UIReRR
bR AL

MOVA,x
74
DifeFoR
SEMR &AL

Enter power down mode

UEFE A5 LEFR 7 BT I HLOGPH 2R GE I B, AR ESCH A7 i 25 R 27 A7 25 10 9 25A) 5 48%
R, WDT FITis Mids (Prescaler) #i5 5%, Bifs br&A7 PDF #% % & H WDT i
HbRGEAL TO Bk .

TO <0

PDF €« 1

TO, PDF

Increment Data Memory

K fi 2 Bdl At ) OB D 1.
[m] € [m] + 1

Z

Increment Data Memory with result in ACC

K fi 2 B At o N OB I 1, A5 R AR A7 0] 200 o AR Ak ds TP A
AAZ,

ACC € [m]+1

4

Jump unconditionally

PR VT A 1O A BRI 2 R PTG, Ry chofr bk Gk S0 AT, Ml 2
NI, OISR J, TLAR 4 2 AN 4

Program Counter €< addr

None

Move Data Memory to ACC
K fi 2 B A (0 Y A B A 2 s
ACC € [m]

None

Move immediate data to ACC
NERVANIE - WNEE Y IF T L
ACC € x

None
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MOV [m], A
54 i ]
UIReRR
RO AR &AL

NOP
54
i
ST

ORA, [m]
54

hRE& R
AL VA

ORA, x
54
ohiie &R
B

ORM A, [m]
RSl

ek
FALIEAN VA

RET

R U

gk~

SRR AL

Move ACC to Data Memory

K SN (0 PN 7R A 8 4 o S A i s
[m] € ACC

None

No operation
AR, BN R IAT 4454
No operation

None

Logical OR Data Memory to ACC

P AAAE R INES AR E B n Ak G P B 1 OR HUIs 5, SRS HEE R Ak A7 0 R
s

ACC € ACC “OR” [m]

4

Logical OR immediate data to ACC

WAL B NAS T O EE ML EDEE OR IS, AR5 1045 Rt A7 0] B s .
ACC € ACC “OR” x

V4

Logical OR ACC to Data Memory

A7 AESR 2 B A7 s A S0 b I 8dE1F OR 1ia S, ARJE HE4AT R Ak A7 1%L
PaA7 it 4% o

[m] € ACC “OR” [m]

Z

Return from subroutine
o HERK D PR Bcdhe B P A Ay v s
Program Counter < Stack

P2 e B B PR b ik 44 2240 T

None
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RETA, x
RSl

SR AL

RETI
54

RomhR s
RL [m]
R4 B
IR

FAUIEAN VA

RLA [m]
54 i ]

SR AL

RLC [m]
54Ut B

ek

FAUIEAN VA

Return from subroutine and load immediate data to ACC

K AR DX PR B M ] 2 R P v s HL N2 BN LRI, F5 R R ) bk 4k
BT,

Program Counter < Stack

ACC € x

None

Return from interrupt

R HERE X Rt B ] R e s b W sh el e EMI A2 FOB g g, EMI
e AR P T BB 2 WA (FF A7 A% INTC (1925 0 A7), W AEHAT RETL 4842
B A AR N, DUJTZAS T IRRE £ 30 0] S A 2 A

Program Counter < Stack

EMI < 1

None

Rotate Data Memory left

Ko fa e B A A NI R 1AM, B 7 AR 0 47 .
[m].(i+1) € [m].i; (i= 0~6)

[m].0 € [m].7

None

Rotate Data Memory left with result in ACC

Refa g Bl Ae i as N A ) 2e8 1 AL, HS 7 A8 10058 0 7, A AL 45 2R
fibi A7 1] 000 s H A A7 i 2 P (T 9 AL

ACC.(i+1) € [m].i; (i= 0~6)

ACC.0 € [m].7

None

Rotate Data Memory Left through Carry

KT 8 B A7 A 2% 0 N B [RIREA AR RS AL 1) e A8 1 AME, 38 7 ALIUAREEA A7 H.
JEAS B REAT BRSNS 25 0 £

[m].(i+1) € [m].i; (i = 0~6)

[m].0 € C

C € [m].7

C
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RLCA [m]
F54 Ui ]

DRERoR

R
RR [m]
R4 B
DR

AUIEAN VA

RRA [m]
R4 B

SRR AL

RRC [m]
4 UL

ek

FAIEAN VA

Rotate Data Memory left through Carry with result in ACC

R fe 52 B A7 it 2 1K) N B IE RIBEAL B G AL 1) 268 1AL, 28 7 REHRIE R A HL
JEA RIBER AR SRR 25 0 A7, TR R 45 it A7 0] Z200 % ELAGE 776k & v 10
WA,

ACC.(i+1) € [m].i; (i = 0~06)

ACCO <€ C

C € [m].7

C

Rotate Data Memory right

Refa e A2 N B AR 1AM, B 0 A el 7 47,
[m].i € [m].(i+1); (i = 0~6)

[m].7 € [m].0

None

Rotate Data Memory right with result in ACC

Refa g Bl Ae i as N B AR 1AL, HS 0 A8 1015 7 67, A AL 45 R
fibi A7 1] 000 s H A A7 i 2 P (D 9 AL

ACC.i € [m].(i+1); (i= 0~6)

ACC.7 € [m].0

None

Rotate Data Memory right through Carry

K dia 8 B A7 A 2% 0 N B RIBEA AR S AL I A8 1AM, 28 0 ALIAREEASZ A7 H.
JEAS B REA ARSI R 5 7 A

[m].i € [m].(i+1); (1= 0~6)

[m].7 & C

C < [m].0

C
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RRCA [m]
RSl

DRERoR

bR AL
SBC A, [m]
52Ul ]
DIReR IR
SO AR &AL
SBCM A, [m]
54
UIReRR
RO AR &AL

SDZ [m]
54

AL VA

Rotate Data Memory right through Carry with result in ACC

R A5 B A7t o 1) A POE R bR B AT A RS 1AM, 5 0 RZIACEEN A7 HL
JEA R BER AR SRR 5 T A7, TR R 45 it A7 0] Z200 % ELAGE 776k & v 0
WA,

ACC.i € [m].(it1) ; (i=0~6)

ACC.7€C

C € [m].0

C

Subtract Data Memory from ACC with Carry

K SN IR s 5 1 e B A i 2 A S ATE R AR A 10 S ARG SRS R Ak AT
[ s . WEREEIRA L, C hRSALERRA 0, RZEIRAIES 0, C ARi&AL
BEN 1.

ACC € ACC - [m] -C

OV, Z,AC, C

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

K FI0 5 AU B4 52 B A N AN SR, B Rk
[l A it ds o BEREE RN T, C ARELIERR N 0, RZERNIES 0, C b5
GALE N 1o

[m] € ACC — [m] -C

OV, Z,AC, C

Skip if Decrement Data Memory is 0

Ko fi e B A A KN A5G 1), RGN 0, MIRE oG5 1 Bk
WF 4484, TR T 48N SRS DM a2 W, Frblkfa s
H 2 AR . WEREIRA. 0, WIREPAREHAT IR T TR 2

[m] € [m] -1

Skip if [m] =0

None
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SDZA [m]
RSl

FAUIEAN VA

SET [m]
B
UIReRR
RO AR &AL
SET [m].i
54
UIRERR

SRR AL

SIZ [m]
54

FAUIEAN VA

SIZA [m]
A B

FAUIEAN VA

Skip if decrement Data Memory is zero with result in ACC

R AR MRS I A ROCIR 25 15, WERETRN 0, WIRER - Aas A0 1 3k
N8 S, IAUR A I RN s HARE B A s R AL,
THA N5 S EORIEA — IR I, Brlleda <8 2 AN AR
Lo WERGEIRAN 0, WIFEFFAREHATIE T 2.

ACC € [m] -1

Skip if ACC =0

None

Set Data Memory
R 45 Bl A7 b A (R — DML BEEDN 1.
[m] € FFH

None

Set bit of Data Memory
K fi e B A A 1050 1A BEE N 1.
[m]i<€ 1

None

Skip if increment Data Memory is 0

e fr e B A A KN ASE I E 1S, R 0, MRS oG 1 Bk
N304, BTG T30 SR — 502 I, Brblitdis 4
N2 AR S . WERE AN 0, WIREFIRSEIAT IR T4 .

[m] € [m] + 1

Skip if [m] =0

None

Skip if increment Data Memory is zero with result in ACC

RAR e B A s A Ao 15, WERETRN 0, WIRE v Aas A0 1 3k
N8, IAUR S I RN s HARE B At s R I N AL,
I TR AR A BRI AL I, BTG4 2 AT
Lo WERGRAN 0, WIFEPAREHATIE T 2.

ACC € [m]+1
Skip if ACC =0
None

110



HDLTEK# =2 HFL4wEX

SNZ [m].i
R4 B

hER R
AL VA

SUB A, [m]
54

hER R
SRR AL

SUBM A, [m]
54

hhER R
AL VA

SUB A, x
54

hER R
SR AL

SWAP [m]
54 Ui B
UIReRR
bR AL

Skip if bit i of Data Memory is not 0

U SRR E B AR SRS A 0, R PR e BN 1 Bk — 45454,
IS N 45 I SRS — N384 ], I DR 48 2 A MR 4R
Lo WERGERAN 0, BFIRLEPATIR FHIFES.

Skip if [m].i #= 0

None

Subtract Data Memory from ACC

K N N B AR B A AR R, AR R as . AR Es R
H, CRREALERRA 0, RZEERNIES 0, CHREMBEN 1.

ACC € ACC - [m]

OV,Z,AC, C

Subtract Data Memory from ACC with result in Data Memory

K 0 N B AR B A AR R, JEAURAE A B A s . R
SR NG, CHREAEERN 0, RZERMIEE 0, CArbMBEN 1,

[m] € ACC —[m]

OV,Z,AC, C

Subtract immediate Data from ACC

W ZonEs i N ARSI RIE, U R A R Bnds . wRE RN B, C RSN
THBRA 0, RZEEFAIEIR 0, CHAREMBERN 1.

ACC € ACC-x

OV, Z,AC,C

Swap nibbles of Data Memory
W8 & B AR SR OIS 4 A7 5 05 4 A7 HAHAS #e
[m].3~[m].0 <> [m].7~[m].4

None
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SWAPA [m]
54 Ui ]

RO AR &AL
SZ [m]
54
UIReRR
SO AR &AL

SZA [m]
54

RO AR &AL
SZ [m].i

R UL

hgR~
MR AL

TABRDC [m]

R UL

FALIEAN VA

Swap nibbles of Data Memory with result in ACC

R AR E B AP AR A 4 A7 5 v 4 RLEAHATH, SRS RS Rt A7 1] 2 s H
At AR N AL

ACC.3~ACC.0 € [m].7~[m].4

ACC.7~ACC.4 € [m].3~[m].0

None

Skip if Data Memory is 0

W AR E B AT A A N A 0, WIREFA VRSG50 1 Bk~ — 4454, dT
BT N — R I BRI — 372 I, BT LAR 40 2 IR 2.
WEREERAD 0, BEFHRGHATIR FHIFRL .

Skip if [m] =0

None

Skip if Data Memory is 0 with data movement to ACC

KRR € Ba At A 1O A A B R s, WERAEDh 0, WURE o4 10 1 3k
448, BT IR 2ORImA A5 ], BrEltdR 4
2 AR 2o WERESRAD 0, REPAREPATIR FIIHR 2.

ACC € [m]

Skip if [m] =0

None

Skip if bit i of Data Memory is 0

W ARG E B A AR 1 A0 0, NIRRT G 1 Bk~ —2%45%, dT
BT A I BRI — 372 I, BT LAR 40 2 IR 2.
WEREERAD 0, BEFHREHATIR FHIFRS.

Skip if [m].i=0

None

Read table (current page) to TBLH and Data Memory

e Rrg 3R TBLP FHR MR AU AR 71 CA Ry O @ Bl et as Bk
1% % TBLH.

[m] € FRFPAURS (R T9)

TBLH € /PRI (R 711)

None
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TABRDL [m] Read table (last page) to TBLH and Data Memory

TR U

54

SR AL

XOR A, [m]
54

hER R
AL VA

XORM A, [m]

54

hE& R
SRR AL

XOR A, x
54
ohie &R
B

W RAEAREN TBLP Frig (AR AR5 (e e — VOB B4R Bl A it 2% FLK
=7 % % TBLH.

[m] € PP ARSIKT 1Y)

TBLH €« F&JPARR (5 1)

None

Logical XOR Data Memory to ACC

P AAAE R INES AR E B n Ak s P B/ XOR HIIs S, MR IGHEE A1 ]
hnds.

ACC € ACC “XOR” [m]

4

Logical XOR ACC to Data Memory

B AAAETR E B A R s P B XOR HIIs S, RIS HEE: Ak A7 ]
Bl frfitias

[m] € ACC “XOR” [m]

4

Logical XOR immediate data to ACC

W AEAE B MAE T BRI S RN XOR s 5, AR5 HE45 AR A2l S s o
ACC € ACC “XOR” x

V4
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FIE

1278 5 2 4

VEFE I Vg vE S R P, H g 2 1354 (Holtek Assembler)g 1% % H #x SC 4
(Object File), T H1%E 1% 2% (Linker) i 432 77 A4 AT 45 SC 4 (Task file).

JE RS (source program) Hii% fi)(statement) F1 k% (look up table)ZH ik, (E4m ke
AT 9w 1R B S AT I & 45 T 457, T8 B2 1 Bh i #F (mnemonic) . #:1E %L
(operand) Fl7F: fi# (comment) 41 i o

WS
T T S B

iyl ik
FRAES A R AR, RO A AT R

. . HASM [options] filename [;]
[optional items]

options F53'5; HOIEWIEI, T filename WIAIRBEE . (HRTEIRA HAEHCT
S W2 R e A fifi stk 2 BT, 620 AT .

KA FE B2 AR B 22 (R IO, KA 5 el 3 2 00 7 T .2 DU A
HRBRIEIL Ry NIEIE .

SANEL RIS SOV S 2 AR B, Bl U IR A%

{choicel | choice2}

. PUBLIC namel [,name? [,...]]
Repeating elements. ..

name2 2 Jiff) “ANELE RIS SRVFIN B 2 AR, L EEWA AR M HE
IR,
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[ERGINERr S

P A U
BAIE 2R ol A
o LAPARRA R E .,
o WPAMAZI (TR BB A b 7 A HIT
o WRANTFHEARNGL S, Boss, Tokmtes e 2 iar NG 7 a0y
KE 54,

ey
WAHT A bR S UM e B A, R AR A bR AT, A 201 44 B
B AEYS G)o BRI AR

A~Z a~z 059 ? _ @

CERFE BT LT OB
o« REERIECT 0~9 1 W ARRIGH A 74
o VRRERIE I 4T

o SR 31 A TR,

BAETH

B AP NTESR), RS 5 TES . DR HIREE T 40 B4 W 7250
BRI P E HbRbS o R NE 5135 R WL T S Ra 5. DI AR agn B 7/
HARE,  HARE AT IR T 5 7 BLIKE AT .

BRI
BAEHOIUE TR SR TSR, s WG RIE R 4740
Ao

TR R AR I — R RUR 5 B . gmias AN B . ATMAE 5 2 511
S BIAN IEAE o
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G4
GO HIKAR 390 VA8 W AE S I 25 H ARAS o g e 0h 2 mT LUK AT
AR .

Rk thie 4
ZAF X B g = R
IF
statements
[ELSE

statements|
ENDIF

- B
IF expression
IFE expression

o Uil
PhiE% IF M IFE X )51 expression #ATRIN
Wk expression WHUEN K, #E2ANE, NW{E IF 5 ELSE 5 IF
5 ENDIF(X A ELSE)X [T VA )2 b i v o
WR expression MWEHNR, #HE52Z A%, W{E IFE 5 ELSE i IFE
5 ENDIF(AAT ELSE)X 1A (3 f0 2 b i
o Jubl
IF debugcase
ACC1 equ 5

extern username: byte
ENDIF

LERETEHIT, WIRAFS debugcase WIHUMEANE, WA NZE, AR
ACCL HIBERHBIE N 5, [AI username # A B4 AMTAZ &
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> B
IFDEF name
IFNDEF name

i B
IFDEF | IFNDEF [{) 2% S AEk I name & 54 € X, K3 name ORI
S SUNKES . AR ELS S, W{E IFDEF 1 ENDIF 2 [W] B #R s i 6
AR HR name ISR 52 X, W{E IFNDEF 55 ENDIF X [1] (115 A) 24 S
P, SRR SRR 2 7T EikE.
Ryl

IFDEF buf flag

buffer DB 20 dup (?)
ENDIF

fEsEdh, N buf flag #efste X, WIS EAF A7 % butfer,

syl kiR
- B

INCLUDE file-name

17

INCLUDE “file-name”

]

POV IR AR PEN, FESAM file-name AL, AT ZHHTT
PERE S SCIE, AN . mEas iRt £ 7 EHikE.

i

INCLUDE macro.def
EMIERI, FiEaS R A5 A macro.def WIRERET, A2 4
(VR SO

- B

PAGE size

i 1

WA FEA 45 8 R 414 SO (program listing file) 4 — W AT 8, VG
T 10474 255 4T 2 00], i 2e BRI N 60 17

Tl

PAGE 57

FEMTEGI R, REF RS IS — TR Z N 57 47,
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- B
.LIST
.NOLIST

o UiH
PhE4 .LIST HI.NOLIST HIKYLIE &5 LLR UM P AT it A7 2R 3 412 3L
ff(program listing file). . NOLIST 434 1144 L5 (AR P47 5 2R P14 3¢
fF, M. LIST W H5 SR A2 S IR P A RS0 m e I BRAE
4 .LIST.

o Jufhl
.NOLIST
mov a, 1
mov bl, a
.LIST

IRRYE H, $% . NOLIST 1. LIST Tt H 1 445 & B AN Sl A S 2IFE
JP AR SCA
> B
.LISTMACRO
.NOLISTMACRO

o Uil
h¥E4 . LISTMACRO 2 5| S 4w 1ol 22 Dh 8 2 Hh AL FE v Aft 110 T A v ) #1347
BRIFEF SRS, (h154 . NOLISTMACRO MW 1F'E NI 235 A [HiE
). GmiEas I ERIAME Y . NOLISTMACRO.
- B
.LISTINCLUDE
.NOLISTINCLUDE

o Uil
.LISTINCLUDE % 5| 340 FasHs AT 5 30 (included files) ¥ A5 A
FEF 412 44, . NOLISTINCLUDE N4 2% (|- 4 % aofs HoJm i &5 SC R
WA SR P AR A k2RI BIAEh . NOLISTINCLUDE.

- B

MESSAGE ‘text-string’

o Uil
fh 15 4 MESSAGE 5| 3% it & K text-string W T Bf &k I,
‘text-string’ PRI — X L5 S HE K.
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- B
ERRMESSAGE ‘error-string’
o Uil
th¥54 ERRMESSAGE 5|S4mi¥as i niiiRile, ‘error-string’ %
PF IR ] — R FL 5 | 5 R K

B hES
- B ER
; text
o Ui
T2 LAy (semicolon) FFAR IR A AT 4L, - 1l [R5 ARATRF 45
- Bk
name .SECTION [align] [combine] ‘class’
o Uil
Ph#R4 . SECTION FrHIF)T Bt(program section)sk¥i##i Bl(data section)if)itd
WA, L B IS RSB AR, XSRS RO R LA L%
PR BRI B A name S IABRAET & H 1K) FEFP B BLA name AT LAJEME—
R 2 SR e BN B AR . A5 AR e B E A7 s AH R 44
P (complete name), WAL A & [7]—MEFFBLo 584 AH [ 1) 44 o R /s AL A
PNFRF B BL 4 name KR4 class #HAHIR.

IEIN align @& XREFBURAHMEE LR, vk R A0 i — b

BYTE  DUMEE 1k (byte) i a itk (P25 BRI TE 2O
WORD LLFHidik(word, M/, RIS Eckbdil) 4 ok 46 ik

PARA  DL5 Btk (paragraph, 16 [R5 20) Mok 4h bk

PAGE UL4) iiHiht(page, 256 FIF550) 0 45t hilk

£t X%} CODE 287 (class)IFE By, & PA—4&95 4 4 ffl—A 7Ytk . BYTE
SRR BRI Mo e HEAE AT Fi5 2 I, WORD PR R 7 B 1L 4
bk ZeHEE AR EU R 2 Hotik, PARA KRR P B IR ah Hh bk 22 HELE 16 f5 5001
fa 4 tutik, 177 PAGE WK R Y BERE 4a bk 2 HEAE 256 R348 4 Hidil
X1 DATA ZNIEHRBOM S, AU—DF (8 A/ A1) Mfibhk vt
HAE . BYTE 20K 80s BURR ik 22 HEEAT A 75 #idik, WORD M)
Bt BB A M b 22 e AR AL, PARA B0 Byt ik 2o E 16
A HbE, 17 PAGE 2344 508 Bt it af bk 22 HEAE 256 bl
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I combine & U456 58 AU R A FR VR P B 7, nlIE R 41

-COMMON
o HAG 58 A0 R A4 FRIV DA R 7 B Bk af bk 22 HE A [R]— > ik, B A
(A7 B B T2 DA K R A e BB K B Ay e o

- AT address
B IR FR e R B g o bl address, — AN bk, ity %
FEAR AR e HE R e ik, 1 H P (145 5 (label) A1 4% H: (variable) ()
HhE ] B address 1M H . BT ATHET & 5| H (forward reference)
(PR R AT 546, 0] DME AR G- e 1 RIA Ak 7R address, 112
B gk R B 20 e A VA ) ROM/RAM A7 il 2 ik, ELASREHE H
ROM/RAM [ R/ o

WEREATIOE combine ML, WIZREFBOZ T4 51, Hef)ilivl, tefe
- BOMUIL & A 58 A IF) A4 PR R Py BT LOERZ i — AN R — IR B, X
L BLAT 58 S AH R 48 R IR 7 BOnT BAg3 ol 52 SCAEAN TR FRIUSERE e SC Ao

Class Ji& i BAFTRIAF# G o AR TRIZR I Bt 2 HEAEAF it 2 HRIE SE X
B DLHA AR S SR U — AN S B e ARt 2 - 2800 4 F54 CODE
HIFE 7 BOK 2 BUCE (EFE T A7 4% (program memory - ROM), TR 2K N
DATA [#)55ds B & At e 2P /7 fifi %% (data memory - RAM). fEIDhFE 4
25, HEBT B IE S R IR S S, #E TR B
WMARBA T —MEFP B RS, W —E BRSO 45 R AR T R P B
- B

ROMBANK banknum section—-name [,section—-name,...]

o Uil
B OhFE 4 FHOK P B R P A7t 4% (program memory) [ 45— [X Ht(bank) T 40 75 11
FERFPBt. banknum $8EFEFAFAE AR IO DX HLg 5, TN 0 28 Fr HLI Bk
FLRFAT MR M. section-name WHESEHTC & SUINFRF B0 40K . 1]
PULE [R]— N Ef A X e N A T 2 AR P B, X eyl 75 W R e B
MIAEE 8K 7o WA AT Db 454, W IT 4385024 CODE 1)
FEF BN 8 T X P 0 (bank 0), WERFEAZE% CODE (W7 Bk
AW JE TATATRE A s B X B, R PP BORe il & T IX B 0.
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- B
RAMBANK banknum section—-name [,section—-name,...]
o UH
I PhHE 45 ROMBANK AHABL, AN[E]FRHbT5 2 75 W] EHR A7 fifi %% (data memory)
AT DX B i, B R 2508 Bt (data section) o BUAE A7fifh i X HRL I /INU A 256 7156
- B
END
o Uil
WPHFE 2 A WIRE I I 45 R, TR IEG 228 B £ AT e 40 5 ST (included file)
ANUEPhFE 4o T G0 2 T i 2 D B L D i 2 5 it 45 RRE PP iR g DRV R, 380qf
G T MO A g P F o
- B
ORG expression
o UH
WhIR & 2 ¥ expression WV 3 %€ 45 Y 1 2% 10 Hb Ik oF 20 2%
(location counter), /5 FIRE AR FIE LI Im A2 MO AR 4 expression T
TR AL AR ) R 3 . R P AR R A% 12 55 D 8 4 ORG JITAENN)
FEFP BRI I AT 0%, T e B ) Jas P 2 T Al ) 5 o 1 (o 4400 bl
BAHRT HAE) o

o Jufl
ORG 8
mov A, 1

eI, B mov A, 1 MMk AR P BUW A 8 MHbdik.
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> B
PUBLIC namel [,name2 [,...]]
EXTERN namel:type [,namelZ:type [,...]]
o Uil

th¥E4 PUBLIC H K B mT g e B 3 SR i () R P A ke B 88 1) A8 i
brtg, WA BRI S, 5B, A4S EXTERN UK A R
A AN AR T AR5 oS A BN 2R A, i BB 3 ) 2 Y T i ]
THIPUFER A —F: BYTE. WORD. BIT GX =008 T-#diAar
&) fl NEAR (H T sk ids 5 1220,
o Juffl

PUBLIC start, setflag

EXTERN tmpbuf:byte

CODE .SECTION ‘CODE’

start:

mov a, 55h
call setflag

setflag proc

mov tmpbuf, a
ret

setflag endp

end

EHYEHI, b5 start MFEF setflag ## S H A AR, mHE
PEREE SO B RE e vl DA ] IR 26 1, ARt tmpbu £ 4 75 B R A8 6.
EH e FRRE P SO, — sl — A2 A tmpbuf 3] byte TR X,
T LA 7 8 A AR
> B
name PROC
name ENDP

o Uil
th¥54 PROC Fll ENDP H K e S — Bl g IL Ly i F sk e R R AR o
WAAEFR B — 4K name 4y PROC fXRILFE/ P (procedure) 5 — 45 Fi5 & 1
bb, TIPS KR T E BT R ks

o Jub
toggle PROC
mov tmpbuf, a
mov a, 1
xorm a, flag
mov a, tmpbuf
ret
toggle ENDP
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HDLTEK# A/D R - HLAE

> B

[label:] DC expressionl [,expressionZ [,...]]

o UiH
th1e4 DC ¥ expressionl K expression2 EWEATME{EA- 2T
BTG E . WAhTE4 HAEER T CODE ZEMIIFERFEBtZ W . expressionl
M expression2 WIAUENRGRL L HURIFE A7 25 10 56 BRI 8, i
IREVATAT 2 RIINIIEE . expressionl WU NEAEE AR T, TR 21E
W AR T Bz N e DU A ]

o Jufil
table: DC 0128H, 025CH

ELEIEEI, ZRiFas ST AN hE) ROM Z¥0A]. F£45 0128H A1 025CH
A7 2 IX P bk,

e e X hTe <

TEGRRE Y BB FOMIEARALEG, T8 A sE AR R (77T . O AR R e T4
T SRR BT ey bl R b sl N2 N AR (B
B RMELD, WARRIERE, WG as A HBRE CHEERD, FRW]

IR
B BHE HF
B Tk 01
0 J\ gkl 01234567
D Rpiidiil 0123456789
H RVAY il 0123456789 ABCDEF
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DB valuel [,value2 [,...]]
DW valuel [,value2 [,...]]

[ ]
[ ]
[name] DBIT
[ ]
[ ]

name DB repeated-count DUP(?)
name DW repeated-count DUP(?)
o UH

IR PR A 25 | T g T AR A B A7 7 (data memory) P IR B 4% ) 45 A
name (WARAIRE name). FHffias Ok B 22 a0/ 35 A9 Bk ot
FA, S R AR RO gE o T H R LI Bl A7 i s oA g
JEACSREIR N A G A AN S ER A A AR E I B0E , I valuel
M value2 AN “27, Fos FUR IR AE MG 2 WS R P PATIAE ], I
BOABUE HAA{E . DBIT HARE My, Si¥dsoskifE 8 4 DBIT B
I HARE AT 4K 8 4 DBIT A

o il
DATA .SECTION ‘DATA’
tbuf DB ?
chksum DW 2
flagl DBIT
sbuf DB ?
cflag DBIT

EETEEI T, ik as R B bk 0 4578 & tbuf, FHbbE 1 5 2 48R
chksum, FirHubE 3 (125 0 frgh A8 HE flagl i Hubk 4 457485 sbuf LA
FF- AL 3 (5 1 AR BE cflag.

S W%
name LABEL {BIT|BYTE|WORD}
. Ui
B4 2K name IIHBHEBEE 5 U HOZE R I 012 G 5 O

. fifi

labl LABEL WORD

dl DB ?

dz DB ?

FEIXAEEIH, dl A& labl BT, 1 d2 e labl BIES 0.
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- B
name EQU expression
o Uil
EQU thig 4 ¥ expression Bk name, MIMF=A— N4 555 M4
BT o X5 2 — MR 16 AAEI A FR S 4 PR S — AN 5 .
MRS MEARE— B PR A A NAIK. name WIEME—1), BISERTA
Wi it . expression W LLE—AMEEL AP EL FRAINCRT. 2L

2R B A E bRk
o Jufhl
accreg EQU 5
bmove EQU mov

EIXANEHIY, 8 accreg T 5, 1 bmove fH4 1454 mov.

FETES

TR B L AR BOSRR B 1), AR > SO T LU SR A
A FR LRI B ), A2 Ry o I 2 e B R F 5 #0 m] AR A
RS . FEGR I, GRS HEE RN R AR AR L D dR 2 e
SCHIRE A AR A

T4 A AR S IAT AT b7 e 30, B IE 2 b 4R 2 A D TR 4
58 L JEHIA] o P dia A e SO, nT LTSGR C 2 oe e Rt %,
W PR E IS, GiEas it iR 7 )2 IiRkE

- B
name MACRO [dummy-parameter [,...]]
statements
ENDM
RIS, AT LME TR 4 LOCAL K5 X AELE S Ah a2 A4 4 F (1)
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HDLTEK# BIUE CE SRR

- B

name LOCAL dummy-name [,...]

o UH
F R4 LOCAL HIKE A REAE 2N IR S AN AT I I RS, A I 220
5 XAE MACRO (1542 JGa 1T, dummy-name f&— /MR 4
PR, RN TR T FETTIN,  EORA N ME— AR IT U, diedes
X dummy-name F=H X N SERR SRR, XA SRR B RREIME N 2 2digit,
Hrp digit %05 -+ 753k FLE 0000 £ FFFF. 24 MACRO/ENDM (1) 5E X
X B i ] 21— 25455 (label) N, SDEIXLEFR S INA LOCAL fhig4, &
>4 MACRO U A 2 G TN, AHIRI bR ‘5 A Rk B A EAE R e
U PSR o AT P A IR A5 B

NHET, tmpl M tmp2 #REIERSEL MR RSN, #i4
WSz Pr S BT labell Al label2 ##k A W] A LOCAL, ik 1L
‘Bl MACRO #¢51 H, 7528 — 5| IR 23 il 2 20000 A2 20001 JIrERAY,
WIRA ] LOCAL, labell Fl label?2 NIZZALL TUREFE (bR 5
B, TR SE RS I DA 3R A0, 5ty I & e SRR TR

Delay MACRO tmpl, tmp2

LOCAL labell, label2
mov a, 70h
mov tmpl, a
labell:
mov tmp2, a
label2:
clr wdtl
clr wdt2
sdz tmp2
Jjmp label2
sdz tmpl
Jmp labell
ENDM
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HDLTEK# A/D BB 5 ALAE R
N IHVE R 25 44k Delay (4584

; T.ASM

; Sample program for MACRO.

.ListMacro

Delay MACRO tmpl, tmp2
LOCAL 1labell, label2

mov a, 70h

mov tmpl, a
labell:

mov tmp2, a
label2:

clr wdtl
clr wdt2
sdz tmp2
jmp label?2

sdz tmpl
jmp labell
ENDM

data .section ‘data’
BCnt db ?
SCnt db ?

code .section at 0 ‘code’
Delay BCnt, SCnt
end

ik a o BN HE 4 Delay JETTUN R HIMFET, Wi EEZE RS AN
5 AR 1747, eI mAs L Coffset) #HE 0000, Hmhit Db a4
SE I, APRN RS A A g 5 ). AERET S 24 47U Delay %
PHER IS, T IT R 1147, Wt ERIFAZIRAET . EASH tmpl
M tmp2 73 #SEFR 540 BCnt Fl sCnt FrHUAR.
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HOLTEK BNE ICHERESHEIES

File: T.asm Holtek Cross-Assembler Version 2.80 Page 1
1 0000 ; T.ASM
2 0000 ; Sample Program for MACRO.
3 0000 .ListMacro
4 0000 Delay MACRO tmpl, tmp2
5 0000 LOCAL labell, label2
6 0000 mov a, 70h
7 0000 mov tmpl, a
8 0000 labell:
9 0000 mov tmp2, a
10 0000 label2:
11 0000 clr wdtl
12 0000 clr wdt2
13 0000 sdz tmp2
14 0000 Jjmp label2
15 0000 sdz tmpl
16 0000 jmp labell
17 0000 ENDM
18 0000
19 0000 data .section ‘data’
20 0000 00 BCnt db ?
21 0001 00 SCnt db ?
22 0002
23 0000 code .section ‘code’
24 0000 Delay BCnt, SCnt
24 0000 OF70 1 mov a, 70h
24 0001 0080 R1 mov BCnt, a
24 0002 1 220000:
24 0002 0080 R1 mov SCnt, a
24 0003 1 ?20001:
24 0003 0001 1 clr wdtl
24 0004 0005 1 clr wdt2
24 0005 1780 R1 sdz SCnt
24 0006 2803 1 jmp 220001
24 0007 1780 R1 sdz BCnt
24 0008 2802 1 jmp 220000
25 0009 end
0 Errors
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T
FE TR T

[name:] mnemonic [operandl [,operand?] ] [; comment|

Horp
name: — Ri5 4K
mnemonic RE R M CS )
operandl — AP

AEfifi s
operand? — AP

fEfitias H ik

RYAEIEA
R

DRt TR BT B IR T AT BT AL, ATE S ER S (label) ] o bR Al
HIIS S I ZRAEA B T 53— E 5 (colon),

B fF
Bd A ERE e P T iR A Bk, R T USRI AE A S R LAY 5

B BHETAREK

BRAEA CURA R IR KD 5 et T A AL, AT DL 4
ARhE WA RIEEOH T AR I, AL £ IR 0 R A
ISR A O H 3K BT S S8 — MR IR IO ERAE G, AR T 3
Hk.

PR AL ARG, R G PRI R R B U A i ARt . 0k
WL AT ASAEAT RS AIS 10 b (0 BN S5 4 15

B SCRIEA T S AR B W s San e, giiddsiedt TiFr2iafir L4t
BUERARA ATSE S SRR AL, A7 SR AR B s B, AT P AL
NSRS AL BRI AL WITERE P g DR st o v S B . DU R i
w iR Is T
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o HARIZHET +-%/% (MOD)

o SHL 1 SHR i&51
- Ik
expression SHR count
expression SHL count

XL PR Ia H T IME AN H 3L expression IR count FTiR & KIHL
BOH m A (SHR) 5 [n) 245 (SHL) ,  WHR B P8 A8 ik A Soir #m, )
X A 23 DL O KR, G

mov A, 01110111b SHR 3 ; result ACC=00001110b

mov A, 01110111b SHL 4 ; result ACC=01110000b

o WHHIEH 7 NOT. AND. OR. XOR
i
NOT expression
expressionl ANDexpressionZ2

expressionl OR expressionZz
expressionl XORexpressionZ

NOT SALI 1 B MY
AND %7 AND inff
OR #A7 OR 84
XOR %47 XOR i85

o Wiz H ¥
~ YA
OFFSET expression
OFFSET iz 1R [H| expression M Hilll, expression Al LLEFRS
AP e T HARAAE S B E R, W OFFSET 12 51 AT iR [1] At B b 20 i
BVAE @

e LOW. MID #l HIGH iz ¥
— ik
LOW expression

MID expression
HIGH expression

W expression MR AN — RIS, W LOW/MID/HIGH 155 1
RIOME R L expression WIME, 17 ELJ& 2 U EUE AR/ /s 5. =
TR expression &br's, N LOW/MID/HIGH &% ¥ hn5 it
TEIRE At s Mo bk R/ /s 20 I BUE
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A/D B4 58 FHAE B T

BANK f7fifi #s X iz 51

- ik
BANK name

BANK 125 2R [FIFE 7 BOITLE A7 Ak o X ER 0 g5, SRR B 4 Fk
name. WIR name br*5, WIR[A ROM FEFAAER X EL, WIR name &
B R NER A RAM B fefig o X B, (70528 X BRI B A% 0 5 5 A7 08
BP [ AH, IESH KRR PR . GER: AP PLTREE A

A1) BP %)

il 1.

mov A, BANK start
mov BP, A

Jjmp start

o hl 2.

mov A, BANK var
mov BP, A

mov A, OFFSET var
mov MP1l, A

mov A, Rl

BHET AR
5L BET
1(Highest) O,[1
2 +, — (unary), LOW, MID, HIGH, OFFSET, BANK
3 *,/, %, SHL, SHR
4 +, — (binary)
5 > (greater than), >= (greater than or equal to),
< (less than), <= (less than or equal to)
6 == (equal to), != (not equal to)
7 ! (bitwise NOT)
8 & (bitwise AND)
9(Lowest) | (bitwise OR), ” (bitwise XOR)
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BT LR S MR

g

~

(=

BIESIH

MbrT s AR AR ER S AU AR TP A B AT, GRS SEVFE AT
(BB A4 51 ), AR BEQU A LT T2 AN AL VFaT & 51 .

SRR S

Jaihs T A [ g L, Bl$number. FLr number LA 0 £ 29, JRibr
B 7T LA AN, e S — b A Jailbrs 2 FH AT BN
AN B [ by 22 8] iy ELIRAE 0 Jey s 5 44 Rt mT DA AE L8 I AN IE S bR
ZN0) o PEGRIFIRRE T SCAF 20T, SRR ds o W B S br 5 S 48 e — A5 o
ATAT AN S AR 5 2 0], B2 nl Lo X 30 AN Rk .

45
Labell:
S1:
$2:
$3:
Label?2:
$0:
S1:
Label3:

mov
jmp

mov
jmp

jmp
Jmp

jmp
jmp

a, 1

$3

a, 2

$1
$2
$1

Labell
S0

133

; label
;; local label

;; local label

;; local label

; label

; local label



HDLTEK#

LESRET
RIS LR ORE T
o DR (PhiR4. BH T

A/D B4 58 FHAE B T

2.

DUP INCLUDE NOT
DW LABEL OFFSET
+ ELSE LIST OR
- END LISTINCLUDE ORG
ENDIF LISTMACRO PAGE
/ ENDM LOCAL PARA
= ENDP LOW PROC
2 EQU MACRO PUBLIC
[] ERRMESSAGE MESSAGE RAMBANK
AND EXTERN MID ROMBANK
BANK HIGH MOD SECTION
BYTE IF NEAR SHL
DB IFDEF NOLIST SHR
DBIT IFE NOLISTINCLUDE WORD
DC IFNDEF NOLISTMACRO XOR
o RET (FrAINLAFD
ADC HALT RLCA SUB
ADCM INC RR SUBM
ADD INCA RRA SWAP
ADDM JMP RRC SWAPA
AND MOV RRCA sz
ANDM NOP SBC SZA
CALL OR SBCM TABRDC
CLR ORM SDZ TABRDL
CPL RET SDZA XOR
CPLA RETI SET XORM
DAA RL SIZ
DEC RLA SIZA
DECA RLC SNZ
o REAT (FHAABLFO
A WDT WDTI WDT2
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G I TN
Y 1A T AT LU I HT-IDE3000 '] Options 2% #[¥) Project fir &K E5E, i
PEA LA T Project Option X TEHE 1 H 03 7

AIEFRF 5 8 X(Define Symbol)gm#AE 1 32 A7 o

- B
symboll [=valuel] [,symbol2 [=value2 ] [,...

o Jub
debugflag=1l, newver=3

PRSI SCPE IS EHE ] R AR A2 A5 AL AR S (Listing file),  WIZR
R EHEgOE s, WEAERIIRICE, S AL ESIR I T,

fa—
—

I B R SCAE RS X

G PE AR SRS UL P I SRR L5 B BETAIER AT 2 Am A, WA
FERFZHR G WOCIEAFR G i H, I LK 005

FEREFPIIR
FEVERE Y I REAT VRO A LT 21 3t 8 G P 510 S0

[Iine-number] offset [code] statement
o Line-number sE¥8TH LEIERER SCAF I EE JLAT, BB —AME A FFAA TR
(4 A1) .
o offset—& NBAITLERIFE RS BOT IR 21X AN E A 117 fift s ik i) (i 7% 5 (4
BN .
o code- &7 ENLEH Y (machine code) sl B HIiEA) A4 2 LI (Pi) 4
RS BEFRIEO .
W RBUA AR PEIN R E BO3E, S H NI FR0R code EUE, 15
MR, A0 3 2 I bR S AL R I Az AT A7 XL v . 41
PI RGN AT RESS LT code T J&
R — WEIEPrE&E b (S RI)
E - WESFEINEGIT GRS R ITIR)
PIBREN AT RES LT code WU AT
=  — EQU#%%
code WU AT g I T F AT 287
— > REBRFERIRGHIE (A ST S)
nn[xx]— DUP #75: nn DUP(?)E & 5
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o statement -5 SCAFNT N YR FE P IE A B e 22 0 R A T RETT IE 1) . ETE
AJZ A e L R AR5 .
n — ZNIRA I R E Z IR
C — EAENEESFANCLUDE U5 1)
b gk

® g

0 1 2 3 4 5 6
123456789012345678901234567890123456789012345678901234567890...
I1'l'l oooo hhhh hhhh EC source-program-statement

Rn

I — 17807 4 Rid, mASET
oooo — RIS & (4 L7250
hhhh — A~ 4 7 L2865

E — ZHHMRTER

C - MWBEECHMARER

R — 5B 2 B Mkt

n — ZIRSEITEMNIKRERZ K

FEG VRSB R SCAT ) G R AL 2 GE v e TR G 196 P A A2 A8 o SR AR R

He

PG R SRR AR %, IR AR MG 5 LR B R AR AR R I T A0 R
Jie
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HDLTEK# BNE ICHERESHEIES

> HWEFIRICFRITEE

File: SAMPLE.ASM Holtek Cross-Assembler Version 2.86 Page 1

1 0000 page 60

2 0000 message ‘Sample Program 1’
3 0000

4 0000 .listinclude

5 0000 .listmacro

6 0000

7 0000 #include “sample.inc”
1 0000 C pa equ [12h]
2 0000 C pac equ [13h]
3 0000 C pb equ [14h]
4 0000 C pbc equ [15h]
5 0000 C pc equ [16h]
6 0000 C pcc equ [17h]
7 0000 C

8 0000

9 0000 extern extlab : near
10 0000 extern extbl : byte
11 0000

12 0000 clrpb macro

13 0000 clr pb

14 0000 endm

15 0000

16 0000 clrpa macro

17 0000 mov a, 00h

18 0000 mov pa, a

19 0000 clrpb

20 0000 endm

21 0000

22 0000 data .section ‘data’

23 0000 00 bl db ?

24 0001 00 b2 db ?

25 0002 00 bitl Dbit

26 0003

27 0000 code .section ‘code’

28 0000 OF55 mov a, 055h

29 0001 0080 R mov Dbl, a

30 0002 0080 E mov extbl, a

31 0003 OFAA mov a ,0Qaah

32 0004 00093 mov pac, a

33 0005 clrpa

33 0005 OF00 1 mov a , 00h

33 0006 0092 1 mov [12h], a

33 0007 1 clrpb

33 0007 1F14 2 clr [14h]

34 0008 0700 R mov a, bl

35 0009 OFO00 E mov a, bank extlab

36 000A OFO0O E mov a, offset extbl

37 000B 2800 E Jmp extlab

38 000C

39 000C 1234 5678 dw 1234h, 5678h, 0Oabcdh, 0efl2h

ABCD EF12
40 0010 end

0 Errors
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HDLTEK# F=n HARTH

=R

Fx T HE
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HDLTEK# FhiE BHEYFRTHE

BhE

HRAPUIT A TR

N TRIAC NI RE P IR T A RE s SRE T 1 SRR 28 - 5 HLOR i AN
AEAG IR . A T SCREITA RS MCU, BB O3 E T BAT 52 IhREm 1T
Fo, AR AT RS A SIS, Bl A By J4 &N ) HT-IDE £ J80T A 345,
BAFITIHAT HT-IDE3000 #1F,  SE 0 ACUF AOAL B 12 1 AT REATFE 3 ) G 0 2 ok
B, [FINAEPE TN HT-ICE 554, $RfE 2 sci i s ohae, a2 Imem
Biy UL PATFIBOEWT S DIRE . HT-IDE JFR REHLAL 88 (145 1 55 e
PSS B S, DRI ORAIE Bt 5 T LA SR TR, HLAE Dl i e 24T 3
FrHUS IR I3t 5 K

HT-IDE &I KI5

HT-IDE (Holtek Integrated Development Environment) & — A~ HA = 44Re, HH
TR 8 2 MCU N HFE PRI KIAEE . R H AR S ) T 2 fg
WA AT EERE 8 2 MCU i ), PRy (T A B IR . 7 HT-IDE 4k
JRTT RIS i 2 g8 F i HT-ICE (In-Circuit Emulator), ‘B34t T & 8
A7 HLIR SE I B D e LA S s A ) R BRESE S R ERTh g . BoBThiX) HT-ICE
i s b — P35 OTP writer Fesgas (o sias b, 3RALHH WREF 3t
RS BB A I DI RE -

LEFAE I 1H, HT-IDE3000 JT R ARG A TAE 6. V-S4 0 1
PFER, Blngmias . gnieat. . mAUEEE QAT SR, JEAE
WL s, MRP PR IR %5 %) . HT-IDE3000 2L i s shfig, &
i I HT-ICE {2035, vl AT AP TR oMLK 07 L3 7T LAOT ST 8
£ MCU, A K¢ HT-ICE 1 fT G 3L A D) g
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HT-IDE3000 1 ] M 44 HT-IDE JF R R MIAH 41 . hy 7 $ 4t
HT-IDE3000 [#)Z23E4E Ml LR B PR T & R Gt & A Jt 60 5 3 HLR AR A B8 A
K AR E 3t HT-IDE3000 ik 55 3/ (Service Pack). XGRS HATAE
FREUR HT-IDE3000, ‘& X703 4E HT-IDE3000 Z G4t O 20285 5 A fewl 2
o

HT-IDE3000 JF & RS0 T FHeE

- fMhE
o FRFIRA I SEI ) L

-
o I AR
o AT RSN R A
o W7 RUHLH
o SCHRERERIIAES Ml BE D) IR IR ER 1) SLER
o HT-ICE i+ B IV 51BN
o I AN ARG I /O #2100 K IEH% 2 HT-ICE
o HT-ICE "4 OTP ke s

> ®H

o MM E A

o R ZIRMERE T (T BRET %)

o SCREZANIERE T SO TAE T A (AN I E o] VLS — AN LU AR
LA

o T L AR T IF A B4 PEAS RN A B 4 ) B FH AR P A0S (Mask ROM
file)

o LU A HFRIPINREE, 2 AR AN H 2 H

o R EAS AT ENER: HT-ICE A4 B w b 4T R 5 (045 20 R0 [ i

o RSN HEL(VPM) B LA ELANFE 2R E AT M

e LCD fli FLA8 1] LA I LCD [fiAR (13 1E

142



HDLTEK# FhiE BHEYFRTHE

B F VI B4 (HT-ICE)

ST A 8 A7 LI TS, HEBEN) ICE & AThRem Ui ELay, RGP INAELE &
BT TR REH Bh & P Ry (R TF R N I RE e . REGTH B 1 B2 R R
& BT RENSAT R SR AL R AR EA TN BEZ A, SR RE LASIEIN 15 ST A 8
£ MCU W TAE . fEAFJ7 1, HT-IDE3000 JF A RGeHe A ir (¥ AR
B, FITARI TR, flingwiEds. gmieds. E8s . R AT S5
Hiay, GIFRIRE IS, AN RGAE A FA N A RTER: HT-ICE R
REPATRE T IR0 B

HT-ICE #0OFE

HT-ICE F$% LR AT LA R 22 (0 P H e A T, (EUR A 2t ml AT e 0
o BT R O S IBEARATT B SR R e (S T DA ELBATARAT
FH H BR BG4 31 HIZICE 1) CN1 AT CN2 35 3:8%

OTP ek 2%

JTAT ISR OTP 5 Fr A s 2 S0 # . 0f T TREZR Y OTP M Bk 5, 4%
B OTP writer T HA&—AMOE AR 7%, KT OTP [/ = e
Ko FOFTHRIY HT-ICE i H A3 i —D 1 OTP writer 4E Bl /E HT-ICE 1jj 4%
b PR NER PR TE S BRAS RGeS S UE IR T A A T IhRE. SIAMITEZ N
Jre SR A (L I 7 TR BE AT RN TR B IR IR SS « 18 S 1) W il LA SR A JE— 2 it

OTP &£

OTP s as ARG PEA—AFrHES iR, 117 OTP 3@ AL = M2 Al F A B s I
EHEEEAN OTP O F, XEEEBETE R B JeiEAeAs e F 46 ek,
B e OTP Feskantdi L ILIE RS -~ A Rele 3.
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RELE
HT-IDE S A BRI E W R, FHLTT N Pentium FEAMLA, KA Windows
95/98/NT/2000/XP &%, ¥ 3 . 11 & #£ Windows NT/2000/XP & 4t F % %%
HT-IDE3000 I, 75 %4 Supervisor Privilege i\, F$1/T HT-IDE3000 #2225

Power Adapter
Emulator
Flat Cable
— T Printer Cable Emulator Box Interface Target
pr— 0= < § HTICE Card /| Board
OTP Writer

HT-IDE A5 A1 Al Rl 0 -

e HTICE HL&, HW&ERHEEH PCB, A —4c4T B et 1 1L
51N, VO e iEHSL UL HIEFE R AT LED, a1 NE R .

o EFHIHERYS HT-ICE HLE W VO #1Fk

o LA 16V)

o 25 MY D RFTEN I 1025

o OTP writer K23 25

.
pEmTe| @ (@

Printer Port Reset  pc 16y
+-— -

\ J

HT-ICE Rear View

CN2 CN1

HT-ICE Front View
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BhE BAHNFATHE

HT-ICE #OFi&E

HT-ICE #211-K(TPCB46SER0000A )% £ FH 24 ¥ M H HL 6 HR 5 HT-ICE, ‘B¢

R FIThRE:
o HRERIN Pl

o U5 I 324t A/D Converter HTUY0001

e MCU 5| JHnd &

T L'H O ettt eiieieeeeeeeeeeennnnnns L'H
I sossssssaammnuiniiiiseeeiiiiiin | ogpy
Y2 us...... JP2@ss e
\ | | |

....................... Ll 5.S|:|:|'.U.Y.(.)99‘1).. VR1

SWioL.... V4...... VR2
mmm [ ] JP3[e e
JP5 JP6 JP4[e e

ANER B EAT PRI . RC AT Crystal. A Crystal #EzCHF, DAZ50K TP A7
BEE T ANES EE, ARJGAE Y1 AL E RN GE R R, 1 RC AR UK
JP1 (7B WS —REE ki, JFHvTRLER VR R RGN, &%
HT-IDE3000 1 F 3 T ' Tools 2 FLft) Mask Option fiy 235 8¢ i S5 RN 22 Fe 4

z/
Py
o

A/D Converter [{J L (AVDD) A LUERE JP2 Kik$e. iR ik$ HT-ICE frfe
ML SV HLYRIS, 200K TP2 A7 B B — RN SR RS, W R A AN ]
FE (AN FE R INE, DA 250K TP2 Ao B 1 A0 — RN A = AV % o %A R A 48 TP3

5 JpP4,

TFR SWI i BE 5 F A HLI 5 S AR R e ]«

P 1 SW1

HT46R22 — — — —
HT46R23 — — — —
HT46R24 | OFF OFF OFF OFF
HT46R47 — — — —

JP6 WIFRAE /O LS AR . U2, U3, U4 15| I E R4 A/D 2505 5.
O+ R VME $2:3k H#%H: 3] HT-ICE 1 CN1 F1 CN2 #:3k.
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o

Z

%%

RGFR

%% HT-IDE3000 548 A S A 75 =K ik
e Pentium 244l |- CPU 2 PC/AT AN 8%
e SVGA Bt iZirds

e #/b32M UL L) RAM

o CD ROM 3¢ (CD %4 # T 4E)

o /b 20M LL_b 1 A 2 ]

o HAAIHMTH, WiEH: PC M HT-ICE

o FE1E R4S Windows 95/98/NT/2000/XP

* Window 95/98/NT/2000/XP J: Microsoft 2> &1 M} i b

T aEare
o WIRI1
W FEYEAR R 2848 N\ HT-ICE (1) e 4L
o WIE2
i VO e R ek HEZR % B H AR H kAR 5 HT-ICE
o WIE3
i AT ENJF 10 2634 8% HT-ICE 5 141
I HT-ICE B[ LED NAZsesaf), WA, W EH IR r P Rl 540
PRI R

o UNVOE AR S, M AN 16V AR A, AR R S:E0 HT-ICE ik .

SR A VSR Y A TR A (K AR T fs o ¥ S0Rs PSR T #47 \ HT-ICE ) HLSA A2
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BhE BAHNFATHE

BAfFEE

LR

# HT-IDE3000 CD Jjit \. CD ROM & 1, 4t BL R A1 ) 5F T HE

Holtek CD AUTORUN H

Uzer's Guide

Training Course

EXIT

| Setup HT-IDE3000 |

WDSHW

Service
Pack

Mote that the HT-IDE3000 YWer 6.0 must be installed first, after which the latest
Service Pack can be installed.

Selectto install the HT-IDE3000 Yer 6.0 Release
Warsian.

Selectto install the Service Pack 1 to abtain new MCL
releases and HT-IDE3000 updates.

M URAR L 22 B2 (K T g, 1 1% F<HT-IDE3000>k<Service Pack>4%4l . 1%
JEE IR L HE, THIE<HT-IDE3000>, 1% T4 HT-IDE3000, fij 7 225 5
WA, i{4%<Service Pack>.

DL Ak $E 2 Be<HT-IDE3000> 1156 41 6B, #% N <HT-IDE3000>.
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o D2
F N <Next>F 41 (4k 25 2025) mlid% T <Cancel>15Hl (P 1E %% .
& Holtek HT-IC d

Welcome to the InstallShield Wizard for
Holtek HT-IDE3000

The InstallShaeld Wizaed( Thi) will help install Holtek HT-IDE3OO0
on vows computer.  To continue, click Mesdt.

< Back Kextbl Cancel

o I3
I THI SR PRDG) AT 2 SR A 8 3 N e 2 b 1R S e 24 R o

Holtek HT-IDE300 etup

Setup will install Holtek HT- DE3000VE. 0 in the follawing folder.
To inztal to this folder. click Mext. To install to a different folder, click Browse and select another
folder.

Destination Folder

o LIE4
e € R Ay B2 22 4% HT-IDE3000 [ 30245, ARG 4% N <Next>{%4 .
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o WIES
SETUP 2344 SCIH & B F 1 1 ST 13

Haltek HT-IDE3000%E.0 Setup is performing the requested operations.

|nstaling

I ¢

o 6
LR INIG, W2 LR TR HE .

1. DE3I

Reboot

Setup succesded!
Pleaze reboat pour computer ta run Holtek HT-[DE3000 VE. 0 Development Enviranment naw.

~ Yes, | wanl o restart my computer now.

Click Finish to exit Holtek HT-IDE3000 V6.0 setup.
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o W7

W 1% N <Finish>$ 81 56 B2 R I R A BN R R 2 )G, IRt ] AT
HT-IDE3000 F2/% T . SETUP &YERYEEM AT, drPuASF 30k
(BIN. INCLUDE. LIB. SAMPLE). BIN ¥ 3303 B i R 48 AT
SCAH(EXE). #hZ4EH: PE(DLL) AL # SCAF(CFGY FMT), INCLUDE J-3CfF
AL A B A TR AR A5 SCF(HL INC), LIB 30 A ph
FTER AL SO AE(LIB), SAMPLE - 304 Je 40 2 Y40 B

W, (RS —IRPAT HT-IDE3000 Z 1, R EKEAM T B PR A H
OB, W R IE Y I X N A R AR SRS, R R A T
HT-IDE3000 {4 i $2 it o

Ares: ITaiwan v!

Company: IHDltek Semiconductor Inc.
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RIFE IR

BANE

PR

A2 A e] B4 ] HT-IDE3000 29T % — NN A F 0 H .

PB— g —ANFmE

e 1K Project S HLIIEFE New f 4

o HINIH A FRH NALEHEZE BRI H AL 1) 5 7 HLAL S
o &N OK J28 N RGUK 2 R e 5 HLIHE S 100

o WIETAMMIELII1Z N SAVE ##

BB ORIER R SO BT H
o ffilf] File/New iy & 8 YR FE - SCF

o WEERFGAAAL, W TEST.ASM R4

o J%T Project ¢ L% +E Edit fip 4

o IE Edit Project A HAE LUTRIEJ5RR 7 SO IR H oA/ I
o EREANJEFETICIE, W TEST.ASM, % K Add %4

o YPTEVERET ORI H 5, $% T OK #4401

SBR= @ I H

o 4% Project ¢ Hk % Build fip 4

o R SXTIUH T VRRE T A AT g 3 B A

—WERRE AT AR, BRI BT PTIK, WA SR iR K
PRI AT IT BRI AE HOURE Y SCAT, (T AR AE Ry S A7 it 5L

1t

- R R AR BEA R, MRS S M AT I (Task file)

JEHA AT HT-ICE 1, #E#1)7 5 R4
o RATLUE S D IR BV AT A R
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SR B2 OTP B AL
o HNIIH, AE.OTP X1
o J&F Tools 32 131k ¥ OTP Writer fiy 2 & 5E% OTP 1

SBRA AR S HEEIE S Holtek
e 1% F Project % .31 4% Print Option Table v 2= 4T E[1H8 1% TH A A
o ALIL.COD SCAF A B IR TR I\ B0 B AR A ), BT A2

FEe A R T il T B3R

Project// ) T
- - Assemble/Compile

.0BJ

Project//
Build/

Rebuild All Tools// ’ Linker

1. Assemble/Compile . )
2 Linker Library Manager Create Task File
3. Loader

4. Code Generator

.

.LIB

Debug//

Loader Go
Download to ICE[ ] Go to Cursor
Jump to Cursor
Stop/Trace Stop
Reset

.CFG

Power-on Reset
MaZE%S/{ion Code Generator Reset Trace
P Step Into/Over/Out
Stepping
Tools// " Y Tools//
ools ¢ ) ools,
Print Option Table 'C(ﬂ -oTP HandyWriter
v A 4 A 4
Option Mask OTP
Approval Sheet g Holtek > ics ICs
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HDLTEK# MR A MR A

ffx A

R R HESN

TR b 2 Pl R R 1 B LA T R, SRR P s IR AR I 41,
MRRAS A5 B b ISR M ge vt B, XAME BRI S, HHAR A
FEAEA I RE I

FE— SRR, R A T R s R o SR L B AE RS G
W IEH 1.
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HOLTEK

Typical RC OSC vs. Temperature
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HOLTEK

=3V

Ion vs. Von, Voo

-40

27
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21

1.8

1.5

Vo (Volts)

=5V

Ion vs. Von, Vop
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I
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HOLTEK

Typical Rpy vs. Vpp

6

52 54 56 58

!
5

42 44 46 48

!
4

32 34 36 38

3

22 24 26 28

0

() Hay

Vo (Volts)

Typical Vg, ViL vs. Vpp in -40°C to +85°C

(SHOA) WA ‘HIA

6

52 54 56 58

5

42 44 46 48

4

36 38

32 34

22 24 26 28 3

2

Vop (Volts)

159



A/D B4 58 FHAE B T

HOLTEK

Typical IgTp vs. Vpp Watchdog Enable
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HOLTEK

40°C)

Typical Ipp vs. Frequency (External Clock, Ta
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HOLTEK

Typical Ipp vs. Frequency (External Clock, Ta=+25°C)
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BisR A e i 2k

Typical Vg vs. Temperature
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fff>% B

SR PN
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HDLTEK#

A/D B4 58 FHAE B T

18-pin DIP (300mil) AR~

A
OO I
18 10
1 .

gougoguoguy

CI/ \
tavynfuyyagapupagays,
oy LTI TT T
> > -
E > < G
F
Dimensions in mil
Symbol
Min. Nom. Max.
A 895 — 915
B 240 — 260
C 125 — 135
D 125 — 145
E 16 — 20
F 50 — 70
G — 100 —
H 295 — 315
I 335 — 375
o 0° — 15°
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18-pin SOP (300mil) #FW R~

18 10

A B

9
, BERHHEE A
*C‘

nre

Symbol Dimensions in mil
Min. Nom. Max.
A 394 — 419
B 290 — 300
C 14 20
o} 447 460
D 92 104
E — 50 —
F 4 — —
G 32 — 38
H 4 — 12
o 0° — 10°
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HOLTEK ; ‘

A/D B4 58 FHAE B T

24-pin SKDIP (300mil) #h3 R~

24

A
OO IO IO I [T
13‘
12

1

goubougogogogn

g gapspaps
of I 1T,

H

F

1H£LH£LH£LH£LH£LH£LHJ7‘

G

H

—>

=

ot

Dimensions in mil

Symbol

Min. Nom. Max.
A 1235 — 1265
B 255 — 265
C 125 — 135
D 125 — 145
E 16 — 20
F 50 — 70
G 100 —
H 295 — 315
I 345 — 360
o 0° — 15°
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24-pin SOP (300mil) MW R~

HHAAAAAAAARN
24 13

A B

12

1
EELEEELEELEE
C

Symbol Dimensions in mil

Min. Nom. Max.
A 394 — 419
B 290 — 300
C 14 — 20
C' 590 — 614
D 92 — 104
E — 50 —
F 4 — —
G 32 — 38
H 4 — 12
o 0° — 10°
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A/D B4 58 FHAE B T

28-pin SKDIP (300mil) 3R~

A

OO OO I LI

28
1

15‘
14

gbougboguoguououognoy

v

;Iﬁﬁmﬁ“ﬁuﬁ

I H

E F

luﬂuﬂuiﬁﬁ“ﬁ“ﬁ

G

Symbol Dimensions in mil

Min. Nom, Max.
A 1375 — 1395
B 278 — 298
C 125 — 135
D 125 — 145
E 16 — 20
F 50 — 70
G — 100 —
H 295 — 315
I 330 — 375
o 0° — 15°
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% B HEER

28-pin SOP (300mil) MW R~

tHHARARAAAAAARN
28 15

A B

14

1
S E VL EEEEEEL
C

X
A 4

e ¢
Symbol Dimensions in mil
Min. Nom, Max.
A 394 — 419
B 290 — 300
C 14 — 20
c 697 — 713
D 92 — 104
E — 50 —
F 4 — —
G 32 — 38
H 4 — 12
o 0° — 10°
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48-pin SSOP (300mil) SR~

T HHAAAAAAFAAAAAARAAAAARARR
48 25

1 24
,,,,,HHHH’H‘HHHHHHHHHHHHHHHHHHH

Symbol Dimensions in mil

Min. Nom. Max.
A 395 — 420
B 291 — 299
C 8 — 12
C' 613 — 637
D 85 — 99
E — 25 —
F 4 — 10
G 25 — 35
H 4 — 12
o 0° — 8°
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“DLTEK# BAFRTAT

BB aBnERAT (BAFD
BB RRE DAV X % 3 5
FE1G: 886-3-563-1999

fEH: 886-3-563-1189

W3k www.holtek.com.tw

BEESEBRNARAT OLELL)
BB EXE 3 225 4 2 2

FH1G: 886-2-2655-7070

{5 H: 886-2-2655-7373

f&F: 886-2-2655-7383 (International sales hotline)
ByE a4k (B FRAF

iR L 889 45 2 Sk 7 #£ 200233

FHL1E: 021-6485-5560

f£H: 021-6485-0313

3k www.holtek.com.cn

BEESE EFH FRAF

TN KIPVEIE 777-779 5 R 2 T KE 3 45 A &
Hi 35 852-2-745-8288

fETL: 852-2-742-8657

Holmate Semiconductor, Inc.

46712 Fremont Blvd., Fremont, CA 94538

i i%: 510-252-9880

f£ 2L 510-252-9885

34 www.holmate.com

Copyright © 2003 by HOLTEK SEMICONDUCTOR INC.
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