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RFIRIITHE A7 AFTT ovvvveeoeeeeeessse s

[a)4% T4k % E %% — IAR, IARO, IARI ...
[a) e S k454t — MP, MPO, MP1 ............

FEFEXFREL = BPoocccee
NG —ACCooeeeeee,
TP B % A7 4% — PCL......
FREDFAERE —TBLP, TBLH ...
ARZRZFATRE = STATUS .o
Pl AT AR — INTC, INTCO, INTCI
TS B 2T AE RS oo
N L S R R A
Jik b 5% BE R 25 A 2% — PWM, PWMO, PWMI1, PWM2, PWM3...................
PC R %17 %% —HADR, HCR, HSR, HDR ... 30
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LpNE e |
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A/D FEWZRPERIZTATAE — ADCR oo
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N TAEHIFE T E, AT R=80 . KT — R R HUR RS AS BT 725 — 0 h
#F. SRR HRTHRIELR, e, 84w UMILGIES RMIEhie 4, nIaw -
ERON RN . S = A WU G T B AR K T A A S ] 22 R A P AT SR A5 6

A B A A/D B R UL T, BELLFR L ARG HEREI A, KBl
MRS R HL RPN o b TR AR S R BRSNS B
EAE AT B, ARG 2 w] 780 AR B AE  SAR 2B R HLIRe P, SREUOR K7™
s fLH . BRSO R P IR O SR AR, MR BA AR St 2%

vii


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

HDLTEK# A/D R R4 B0

viii


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

HOLTEKY ’ gl N ) I 77

i

R PR


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

HDLTEK# A/D R 5 R R M



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

HDLTEK# F—F LY

F—E

T A 454

ATEEIN A/D BRSPS EE, JFEES T Ira S8R EEAHE R, XEE 5
PRV B AU SR RN, S5 AR O HOAR SR RENS LL A T phad L
PRI ST F R LRI o 2P AR TE R A Gy, L ARIEAE I B T AZE 20 U] A/D
R ) Bl

HT46R47/HT46C47. HT46R22/HT46C22, HT46R23/HT46C23 Fil HT46R24/HT46C24 & 8
PrrtEBE mALER Y RISC 45M 5 i, T HEACERERE S, Bl itk s . %
FINVR WS — AN E R 2B O3, DL — AN AR o8 B R . R
B T BRI IE R, WS, WRERDhEE . PRV AL PR T R RE o A, M
TnT B R B R FERE TR ey A1 ) A R 52 s B FH B L7 B S D (R oh s e, 3k
AR T HEAN = SR IRA . 5 T 8% A/D F1 PWM ZhEEMIPE, FEn_ARIRE. mtkaE.
R R E N AR AR SRR, BE R LT T2 N T AL A 5 Ak B ik
YREh . Tkl W AT R GRS SIS G . R RS ITAT A MU AT A
Bk, FHEMARALET VO 5% H, RAM 1 ROM AR, EN#EHRA/N, A/D il
TGN PWM i 45 51

HT46R47. HT46R22. HT46R23 Fl HT46R24 #i & J& T X AT 44 FE(One-Time Programmable,
OTP)ILJr ML, AT &3 AR AR AR P IT R LR, W5 AG  RR) v . X2t
TR E PR E ST RIER . T TR T v BN, Mask iRl HT46C47.
HT46C22. HT46C23 Fll HT46C24 I n] i /& K& 2E P IR MOA I 5 K o B TR OTP i) 1)
RESEAHERY, Mask BT TR vk 58 B AR ZERRAICRRAR IR 7 i, 38 T — AN BRAR I oy
%o
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R
e ThfE RISC 4544
IR SEAFAS CMOS it
TAEHE:
7 4MHz F, H 2.2V #| 5.5V
£ 8MHz I, H 3.3V 355V
D245 «
{E 5V/4MHz F, WA 2mA (515 ADC BRAEIN () S AR % 8% )
AMERE T THEN 831, 3V F#A(standby) /N T 1TpA
L
AR FE-40°C 2 85°C(LNV RS
AR S -50°C 3] 125°C

AR

o TRIFAFfifids

2Kx14 OTP/Mask ROM (HT46R47/HT46C47 , HT46R22/HT46C22)
4Kx15 OTP/Mask ROM (HT46R23/HT46C23)

8Kx16 OTP/Mask ROM (HT46R24/HT46C24)
Hln A7 il

64x8 SRAM (HT46R47/HT46C47 , HTA6R22/HT46C22)
192x8 SRAM (HT46R23/HT46C23)

384x8 SRAM (HT46R24/HT46C24)

R fE

2 JR MR R

6-level (HT46R47/HT46C47, HT46R22/HT46C22)
8-level (HT46R23/HT46C23)

16-level (HT46R24/HT46C24)

A T AR

PrfEfR %

63 Z i KR4

K2 HAR L PAT I U 2 MR 4 J
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HOLTEK i ’

B iy

EFER

TR

o 13 ANF] 40 A EAT LR ThAE X H N
o 9L 10 ML ZiliE A/D ##as

o Bk S U D

o PA iy L H A ML fE

o MR

o A

o HAF WIS Hii#s (Prescaler) 5 N T HE K 58 I %
o Gl ZH(WDT)

o CE{SE BRI T LA A D e

e PFD %t

o IPC#:1 (% HT46R47/HT46C47 41

o RPN E A K HLBH F AR R

o HAEMHIEEA (LVR) HFik

o Afpest s O MRS D B

o MR LS K A

o RS SCRE T A

ERII A/D BB HUNE ) Z AT aReE, s, AN . R
B RO R BT ISR R BRSO ICIE Y, B R0 AE T A7 i 4 R B 47 2%
758, 1O i HFE I ahfe, A/DIEIEM PWM Hith. D 7 # WA F 2 76 5 A I B ik ¢

WP, DU R T A R HLE Z R -

. By | 398 5 4
3 Vo | =M AD  |PWM| TC
piel=s FLYR Fepee | 7ipeme EREE | I Wk | B
HT46R47 , , , 18DIP,
HTaecan|22V-55V| 2Kx14 | 64x8 | 13 | 8-bitxl | 3| 9-bivcdeh [8-bitxt| — | 6 | |ocon
HT46R22 . , , 24SKDIP,
HTa6can|22V-5:5V| 2Kx14 | 64x8 | 19 | 8-bitxl | 4 | 9-bivxseh [8-biext| | 6 |Toic
. 24SKDIP,
HT46R23 19 , . 8-bitx 24S0P
2.2V~5.5V| 4Kx15 | 192x8 ——16-bitx1| 4 10-bitx8ch v 8
HT46C23 23 S bl 28SKDIP,
ot 28SOP
. 28SKDIP,
HT46R24| ) 5 v-5.5v| 8Kx16 | 384x8 z 16-bitx2| 5 | 10-bitx8ch e J | 16 |[225OP
. ~J. X X  — - X - X
HT46C24 ! 1beeeh
40 8-bitx4 48SSOP

RS aE “C” K28 Mask fleAS, T “R” W& OTP i
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RGHEL

LU RIRGELL o A/D B HLR SR LR D) RessEh.

System RC/ > z Program
X'tal Oscillator| e . . . = Counter
Timing [ Instruction Instruction e
Generator [—» Decoder (— Register Program | &

] Memory | &
8

a

@

WDT
Oscillator
Reset &

LVR

/
WWWWWWWWWW%///WWWW

AVd
W
Stack Pointer:

To Program
Memory

Configuration|
Option

Look-up Look-up
Table Table
Register Pointer

18p02a( SsaIppy

Shifter

Device
A/D 12c Config. PWM Config. [Watchdog|| Config. [Timer(s)/| PFD Config. [Interrupt| | Config. 110 k= Programming
Converter| Register Register | Timer Register | Counter Register | Circuit | | Register| Ports Circuitry

,,,,,,,, IS S I3 ! 5

ERE: ARGHELE Ny OTP B ML, 5T Mask B8 5 L% Device Programming Circuitry .
HT46R47/HT46C47 NELE IPC ¥ 10. R A HT46R24/HT46C24 A4 TEIX F54t .
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HOLTEK E: S N L L)
PB5/AN5 []1 24 [ PB6/ANG PB5/ANS5 []1 24 [[] PB6/ANG
PB4/AN4 []2 23 [ PB7/AN7 PB4/AN4 []2 23 [ PB7/AN7
PA3/PFD []3 22 [J PA4/TMR PA3/PFD []3 22 [0 PA4/TMR
PA3/PFD ] 1 18 [ PA4/TMR PA2 []4 21 [0 PAS/NT PA2 (|4 21 [J PAS/INT
PA2[] 2 17 [0 PAS/INT PA1 []5 20 [0 PA6/SDA PA1 []5 20 [] PA6/SDA
PA1[] 3 16 [ PA6 PAO []6 19 [J PA7/SCL PAO 6 19 [0 PA7/SCL
PA0 ] 4 15 [1 PA7 PB3/AN3 []7 18 [J 0sc2 PB3/AN3 []7 18 [0 Osc2
PB3/AN3 ] 5 14 [J 0sC2 PB2/AN2 []8 17 [J 0sC1 PB2/AN2 []8 17 [J 0sC1
PB2/AN2 [] 6 13 [J 0sC1 PB1/AN1 ]9 16 [J VDD PB1/AN1 ]9 16 [J VDD
PB1/AN1 ] 7 12 [J VDD PBO/ANO []10 15 [1 RES PBO/ANO []10 15 [ RES
PBO/ANO [] 8 11 [JRES vss 11 14 [J PDO/PWM vss 11 14 [] PDO/PWMO
vss[]9 10 [J PDO/PWM PCO []12 13 [@ PC1 PCO []12 13 [d PC1
HT46R47/HT46C47 HT46R22/HT46C22 HT46R23/HT46C23
18 DIP-A/SOP-A 24 SKDIP-A/SOP-A 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 45[7 PAS/INT
PA1[]5 4471 PAG/SDA
PAO0 [ 6 43[J PA7/SCL
PB3/AN3 [ 7 420 PF4
PB2/AN2 [] 8 41[0 PF5
PB1/AN1 ]9 40[] PF6
PBO/ANO [] 10 39[1 PF7
PB5/AN5 [] 1 28 [ PB6/ANG PB5/AN5 [] 1 28 [J PB6/ANG NC ] 11 38[1] 0sC2
PB4/AN4 [] 2 27 [J PB7/AN7 PB4/AN4 []2 27 [ PB7/AN7 PF3 12 37[1 osc1
PA3/PFD [ 3 26 [ PA4TMR PA3/PFD []3 26 [1 PA4 PF2 ] 13 36[1 VDD
PA2 [ 4 25 [ PAS/INT PA2 [ 4 25 [ PAS/INT PF1 ] 14 35[0 RES
PA1 5 24 [ PAB/SDA PA1 5 24 [ PAB/SDA PD7 ] 15 34[1 TMR1
PAO [ 23 [1 PA7/SCL PAO [ 23 [ PA7/SCL PD6 [] 16 33[1] PD3/PWM3
PB3/AN3 [ 7 22 [1 0sc2 PB3/AN3 []7 221 0sc2 PD5 ] 17 32[1 PD2/PWM2
PB2/AN2 [ 8 211 0scC1 PB2/AN2 [] 8 211 0sc1 PD4 ] 18 31[0 PD1/PWM1
PB1/AN1 [ g 20 [J VDD PB1/AN1 [ g 20 [J VDD vss [ 19 30[J PDO/PWMO
PBO/ANO [] 10 19 [J RES PBO/ANO [ 10 19 [J RES PFO ] 20 29[1 PC7
Vss [ 11 18 [ PD1/PWM1 VSs [ 11 18 [ PD1/PWM1/TMR1  TMRO ] 21 28[1 PC6
PCO [ 12 17 [J PDO/PWMO PCO []12 17 [J PDO/PWMO PCO [ 22 27[1 PC5
PC1 13 16 [J PC4 PC1 13 16 [J PC4 PC123 26[1 PC4
PC2 14 15[J PC3 PC2 []14 15[J PC3 PC2 ] 24 25[1 PC3
HT46R23/HT46C23 HT46R24/HT46C24 HT46R24/HT46C24
28 SKDIP-A/SOP-A 28 SKDIP-A/SOP-A 48 SSOP-A

SKDIP/SOP e[ i Jy HLIA 5 IR AT Stk A ECAERE A B A I DL s /MR e AE 4R M i

& ETHRE SR DB -
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HDLTEK#

A/D T8 B AE R T

51 i A

HT46R47/HT46C47
G} B2 s /0 IR T UL
PAO~PA2 )
PA3/PED Pull-high 8 WL A A\ 11 5 AR AN T P A 1 I e R AN,
PA4TMR 1o Wake-up AR A s 51 B CMOS i H T 45 e i N o FEADS
PAS/TRT PA3 or PFD B g s 1 _EWBANAE G LR EEB . PA3. PA4 Fll PAS 437
or 5 T | 3
PAG-PAT 3 PFD. TMR FIINT 51 I3EH .
PBOJANO 4 AR F N o R A g B CMOS it al by
PRI/ANI SR RN o RN T w5 3t 11 BB A b B
PB/AND 1o Pull-high PB fil A/D i AGIIE . A/D Sy A8 A0, —
{HYEE AT A/D BN, VO ZhEER I BT ks [ 3h
PB3/AN3 "
AKX o
Pull-high 1AL /A T o B PR A g 51 CMOS it sl by
PDO/PWM o 1O or PWM R AN o FEWDE I b5 B2 75 L pH. @
or AEHEBLLTUAPE PWM Hii i, PWM it 15 PDO 51BIILH
osCl . OSC1. OSC2 AN RC FiL S B (AR 355 e (FH HE N 15
0SC2 o Crystal or RC  [3Z) 1E NI RLGEI Bl 78 RC BUR, OSC2 Wi ifs 5
ARG B IY 45
RES I — W R 2 AN . AR R E L
VDD — — 1E LR o
VSS — — SRR, e,

TR 1 PA LB 51 AT S T BEE M A R R -
PIES e B IS TS LY O Uk gl o A A
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HDEﬂﬂ(i‘

=R

HT46R22/HT46C22
SIlER | VO FE R A
PAO~PA2 ) . . e
PA3/PED Pull-high 8 {7 R [l g N/ 1, AN T S 10 I 4% S B AN,
PALTMR Wake-up A4 YeE 5 HE CMOS it sl 2R fid 2 25N o HE S
PAS/TRT o PA3 or PFD  |JEIigk i 1 EWBANz4: Fhr B, PA3. PA4 Fil PAS 43
PA6/PA7 or |5 PFD. TMR FIINT 5I3L/H. PA6 FI PA7 43355 SDA Fl
PAG/SDA SDA/SCL  |SCL 3IBIJE/H, S2BL PC Ak shiie
PA7/SCL
PB0/ANO
:; ‘Z;’; 8 RORF A P64 iz BL CMOS it s
PB3/AN3 TR BN o ML T P BT 5 I A5 Ly H B .
PBA/ANA /0 Pull-high HM«ND%A%W%%OND%A@@%#%@&%,f
EEPAE A A/D SN, VO ShEER Ly s ek A 50k
PB5/AN5 N
PB6/ANG A
PB7/AN7
2 AR AT 1 o A g 5 IR CMOS Fin ) 5l
PCO~PC1 e} Pull-high WREMOR AN o NS T A b S R AT B
FRH .
Pull-high 1&ﬂﬁﬁA%ﬁﬁh%M%é%ﬁﬁm%cwxmﬂﬁ%
PDO/PWM /O 10 or PWM TR MR AN o FERE T e e 5 | W 57 hr bl Jd
S HEBLE LB PWM i, PWM 45 PDO 51 IFEH .
0SC | omLOMQE%RC%%&%%ﬁ%%%&ﬁﬁ@ﬁ@m
0SCa o Crystal or RC  |5E)E A WIBRGAt. 16 RC BiUR, OSC2 14 k{5
JE RGN B U 40
RES I — W Rl R 28 AN . ARHS PR R
VDD — — TEHEAERY o
AN — — UGN, Hedh.

1. PA L RREAN 5 | BT S S e T 8 8 S B AT e ) e
2. PA LRSI AT Sk s Earsa ., T PB A PC LIS IBIANTT U £ . Rk
BT RO, I S LT BN T AR RO B by rpbi
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HDLTEK#

A/D T8 B AE R T

PEy=

HT46R23/HT46C23
SIlER | VO FE R A
PAO~PA2
PA3/PFD Pull-high 8 {7 R [ g N\ 1 AN T A 10 1 14 S B AN,
PALTMR Wake-up A4 YeE 5 E CMOS Hir Bl T 2Rl i 25N o HERSE
PAS/ T o PA3 or PFD  |IEIigk iy 1 EWBANLH: Fhi B, PA3. PA4 Fil PAS 43l
PA6/PA7 or |55 PFD. TMR FIINT 5135 M. PA6 1l PA7 43-Jjl 5 SDA #i
PAG/SDA SDA/SCL  |SCL 316/, 5Bl PC KLkuhiie
PA7/SCL
PB0/ANO
EEZ ﬁ; 8 GO A 1. 4K P4 L5 CMOS Hithsi
PR3/AN3 TR AN o FENEDE T e BT 5 R A5 75 b B
PB4/ANA e} Pull-high PB 5 A/D BIASIMILH . A/D NGB e SR, —
EIEPEIE A A/D N, VO ZhEER Ly s feds A 30k
PB5/AN5 N
PB6/ANG B
PB7/AN7
5 BB T o SRR A di 5 I CMOS 4t sl i
PCO~PC4 /0 Pull-high WRFAR BN o HENSIE I g ) IR T S R AR A
EDACENIE
2 AR AN T o R A e 5 I CMOS fir i sl
PDO/PWMO 1o Pull-high B AN o HERRE T i 1B A 5 1 R A5 e
PD1/PWMI VO or PWM Bl (B HEBE L PWM fir i, PWMO %t 5 PDO 51
JLH, PWMI 4irth 55 PD1 S1EH
osCl . QKmO%QE%%%RC%%ﬁﬁ%%%%ﬁﬁ@ﬁm%
0SC2 o Crystal or RC [N IR S 4. 76 RC Bz R, OSC2 Kk Hioifs 5
S RGBS
RES I — Hra Rl R 2 E AN . ARHLF 2L
VDD — — 1E R .
VSS — — SRR BENY, .

1. PA b FRREAS 5 A R 300 3o 8 5106 T B AT e R i

2. PA LRSI AT OBk I £ LA EE, T PB. PC A PD LRSI IS AT LA .
IR RE T P, WZOX ek AT R T BIHORE O4E e 21 E fr B

3. BET IR e T 28-pin UdE. W TREEAIBSE], 7 24-pin 3 rh T REAT LL5] 1M

RAE.

10
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HT46R24/HT46C24
BI&% | 1o FOETR S
PAO~PA2
PA3/PED Pull-high 8 7L i A/ 0 A AN T P A T 5 e RN
oA Wake-up PR A g 5 CMOS i ST 25 48 il R SN o B
PAS/TRT o PA3 or PFD  |J&EI0 4@ bty 11 EWBANAz47 L4 f B . PA3 Fl PAS 4355 PFD
PAG6/PA7 or | FITNT 5L . PA6 F1 PA7 4355 SDA Rl SCL 5L,
PA6/SDA SDA/SCL  |92BL PC M4 ahife.
PA7/SCL
PB0/ANO
:;‘Zﬁ; 8 R0 A A L S 95 B2 CMOS it i
PB3/AN3 SRl R BN o FE I IO AE i AN A By el
PBA/ANA e} Pull-high fl. PB 15 A/D i N5IILH . A/D NGBS E 2%,
(AL RE R A/D FIN, VO THRER_L R i BT BEs A 5
PB5/ANS N
PB6/ANG EAL
PB7/AN7
8 DAL AN o SR AFFR A e 52 CMOS it 5l
PCO~PC7 10 Pull-high BRFRR AN o R I P v 1 BT S R A
FENES
ig‘ﬁm‘; 8 G AUt 1. P35 4 s 5 I CMOS #0050
Pull-high BRI R AR N o ORI e v T S R L
PD2/PWM2 /O b s v N
PD3/PWM3 /O or PWM Eam;@@jm@m& PWMO/PWMI/PWMZ 1 PWM3 i
PD4-PD7 L EAI14 S PDO/PDI/PD2 A1 PD3 5L H] .
8 MM H AN O o AR A e 5 2 CMOS Hir i 5105
PFO~PF7 /0 Pull-high BRI AN o I o 1 E A S S
EENE
TMRO I — SET AT O s iR 2 N o WeAT iR Bl .
TMR1 I — FEIAHEES | TRl BN o R b h i .
0SC1 | OSC1. OSC2 HAZHME RC HLI Bl b AR 5 2 (Fh HE A 8 10 o
0SCa o Crystal or RC | TE)WEAN WAL, 75 RC #UF, OSC2 (M i fs 5
ST ARG BIDY S A5
RES I — W e & AR AT o RT3
VDD — — 1EHLR LR
VSS — — FURIEHERN, B,

11
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HDLTEK# A/D R 5 R R M

EE

WIS 5

L PA LIRS 5 | mJ 300 1o R P T 40 1 5 F B e T

2. PA 1 PB L[¥ 5] ] spoph il ke B85 i slBH, 1ff PC. PD A1 PF L[R5 A v] LU %
B WIS T LRECE, WIS T IR T IR A B L R

3 LTI AR A ST 48-pin F%E. th T3 AEMBRE], 76 28-pin 135 ] e 245 | AAT
16 7F 28-pin BT EASMES I TMRO, TMRI 1 PDI/PWMI/TMR1 5|t .

BERTHLIE oo siisee s seessessssesessessssse s sesssessisnens Vsg 0.3V to Vg +6.0V
BINFELEE oo Vg5 -0.3V to Vpp +0.3V
EATIEIE oot —50°C~125°C
AR oo —40°C~85°C

XA BRIRAUE A, AR R S Hh AR R DR R G AR S BT R v L A
MRBIFARET, MR TAEAEAR VS AN A F B ] BESE S A (R m] FEE

12


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

HDLTEK# F—F LY

BHESREE Ta=25°C

e ¥ Ll B | s | Bk |
Vbbp %
) —  |fsys=4MHz 22 — 5.5 v
A%} Operating Voltage
— fSYSZSMHZ 33 — 5.5 \%
| Operating Current 3V |No load, fsys=4MHz — 0.6 1.5 mA
PPL | (Crystal OSC) sv |ADC off _ | 4 | ma
| Operating Current 3V INo load, fgyg=4MHz — 0.8 1.5 mA
PP RC 0S0) sy |ADC off — 25 | 4 | ma
. No load7 fSYS=8MHZ
Ibp3 Operating Current 5V ADC off — 3 5 mA
| Standby Current 3V |No load, — — 5 pHA
STBL | WDT Enabled) 5V |system HALT — =T w0 | ua
" Standby Current 3V |No load, — — 1 pHA
STB2 (WDT and A/D Disabled) 5V |system HALT — — 2 HA
Input Low Voltage for I/O
VIL1 Ports, TMR,TMRO,TMR1, — — 0 — 103Vpp| V
INT
Input High Voltage for I/O
Vi Ports, MR, TMRO,TMRI, — — 0.7Vpbp| — | Vpp | V
INT
Vi Input Low Voltage (R_ES ) — — 0 — 104Vpp| V
Vi Input High Voltage ( RES ) — — 09Vpp| — | Vpp | V
VivR Low Voltage Reset — — 2.7 3 33 \%
3V |Vor=0.1Vpp 4 8 — mA
IoL I/O Port Sink Current
5V |Vor=0.1Vpp 10 20 — mA
3V |Vou=0.9Vpp -2 -4 — mA
Ion /O Port Source Current
5V VOH:0~9VDD -5 -10 — mA
) ) 3V — 40 60 80 kQ
Rpy Pull-high Resistance
5V — 10 30 50 kQ
VaD A/D Input Voltage — — 0 — Vbpbp \%
A/D Conversion Integral
Eap L — — — | 05 | +1 | LSB
Non-Linearity Error
| Additional power consumption| 3V — 0.5 1 mA
ADC If A/D Converter is used 5V _ 15 3 mA

13
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HDLTEK# A/D R 5 R R M

AT AR Ta=25°C

; e
Fiinc 2% B | R | BK | B4
Vbp &AM
— [22V~5.5V 400 — 4000 | kHz
fsys System Clock
— [3.3V~5.5V 400 — 8000 | kHz
. T VP (TMR) — [22V~5.5V 0 — 4000 | kHz
TIMER mer requency
— [3.3V~5.5V 0 — 8000 | kHz
) ) 3V — 45 90 180 us
twpTtosc | Watchdog Oscillator Period
Y% — 32 65 130 us
A External Reset Low Pulse !
— — — — S
RES | Width :
tsST System Start-up Timer Period | — |Wake-up from HALT — 1024 — *t3ys
tINT Interrupt Pulse Width — — 1 — — us
tAD A/D Clock Period — — 1 — — us
tADC A/D Conversion Time — — — 76 — tAD
tADCS A/D Sampling Time — — — 32 — tAD
) . Connect to external
trc I"C Bus Clock Period — ] . 64 — — *tsys
pull-high resistor 2kQ

*tsys=1/fsys

RGEEH

W RA G R AN R A/D R HEA RIFSITIERNFERZE. BT RH
RISC &5#4, BbRF R YU mis S M s tE R RS k. B ik y 2, $841EL
IRPAT FIRSHEAT, ME2SAERRR T 45 AR A RIS, HERSMEE— M4 M
WINTERK. 8 fiff] ALU Z 58P mIgs, e el RIZsH ., BHEH. B,
B VRN Sy SCEE G, TP 0 e s AR I LU BnaRE ALU (7 S BAfRf k. ey
AFFRAEBARAAE RS L, HOnT DA s a4 ke AT 8010 27 A2 98 - 1l Ty =R 4 MR 2
TR TSR KATEERE R R TEVET VO F1 A/D BHIRSEN, AUTHE /SN, X
{FAFIX 2L HLIE & TR AR =t A IR L, T AR 2K 28 8K PR A7 fifi 3
64 % 384 FATHIEAT -

14
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HDLTEK# F—F LY

EE:

I PP MK 26454 (Pipelining)

RGN Bl AP IR G, B2 RC ARG sttt 40024 T1~T4 PUAS & A 0 dF
BFP. FERFUHEGERAE T1 B BN — IR — 2848 & . TN/ T2~T4 W4h o8 A
FHATIIRE, BHE— T1~T4 BB — MRS . BARTES RIS RIPAT R LA EE S
s R, BB HLRK & S 2 ORE R ST — MRS I WA R PAT, Rk
T OUR AEAERR P T 08 IR A B U I IS %, 3 TR PP IR T ek e, 7EIX 500 T a2 4%
WL AR RN TR 2540047 .

LI RC &3 3806, OSC2 ATLAAIIR —AN T1 AHIN g R A2 51— BB A A, XA T1 A
PR fsys/4 MBS, I 1:3 m/ARK S H

Oscillator Clock &/ ™\ /"\ /" \_/ ./ ./ W/ ./ W/ W/ L/ L/ U

(System Clock)

Phase Clock T1 ¥ \

Phase Clock T2 /A / \ /— \

Phase Clock T3 /N /N /N

Phase Clock T4 /N
Program Counter PC PC+1 PC+2

Fetch Inst. (PC)

Pipelining

Execute Inst. (PC-1) Fetch Inst. (PC+1)
Execute Inst. (PC) Fetch Inst. (PC+2)
Execute Inst. (PC+1)
R PR L

WERARS AR 2 0 3, BIANBhEE s IS4 &, W ZEP AN A RE 5 R 2 40T
i NS 0 00 S5 DR R S A A R 5 s ke o P fp st i, # A 5 — A
JEI 2 SRR AAT 23 SCEN AR R R e v T 250K 3 25 FE AR A I B 1 AL, JC LA AE BT
ISF 18] 22 SR ELAEE ™ O I A

1 MOV A,[12H] | Fetch Inst. 1 [ Execute Inst. 1

2 CALL DELAY Fetch Inst. 2 | Execute Inst. 2

3 CPL [12H] Fetch Inst. 3 | Flush Pipeline

4 : Fetch Inst. 6 | Execute Inst. 6
5 : Fetch Inst. 7
6 DELAY: NOP

15
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HDLTEK# A/D R 5 R R M

PR Ea%

FEFFHATIIE, e oh s ORAR 10 T — 4 ERATHIFE- 2k R T JMP B¢ CALL X483
KPR M AFES R A S AL 2 4, ERER &I IT SR Ash N —. T
A/D RIS P, RYEPTEEER PR LR S AN, R v s 00 B 2 IS 7 A 4 AT
A FTA R SR 0 = A 8 7, RIFR S o BEMIC 5 55 47 3% PCL, J&rT LAk
I HIE B E .

BPATIIHE S ZRBE L B ARES ML, InBeFesE& . TR PRre s,
Ji U 3 SN BT A AR BIRE P B R IR . 6 T A Bk iE S, — BTG
T SAEBUAESE 2 AT N T ER AT H 152 I gledhi e, 0l — A2 62 YISk I BLER AR

FEFP TSR T, BRI 35 A &% PCL, W] OB R Feasliiss,  Hoekenr
CABSEUORT S N (R 25 A7 s o T L EARIEHUR B A A7 as, — DR R v] DL R T
SRR AR RIS AR RN, RIBR A BRI/ R T 2%, B 256 AMrfitasits
BERVEEN, XM EERATIY, RS AR .

ER: BTSSR AR PR e e . PCL AW e SBURF 2032, FrElaish
(R OGS . A 5% PCL A A4 2 15 S AT EERF IR D) RE A7 e i 0 4R 2

16
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HOLTEK i ’

;i M L)
Wit B
b12 | b11 [ b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0

=X o|loflo]o|oOo|O|O|O|]O|O|O]|]O|O
A bt olo|lo|loflo]jo|lo|lo|]o|o|1]|]oOo]|oO
SE IR H O H T olo|lojloflojo|lo|lo]|]o|[1]|]o0o|O]|oO
(A/'tgﬁlﬁi;;jﬁ@scz4) L N e e N
@rﬁﬁiﬂﬁﬂmm L N e e N R N
A/D ndaalls
(/éle;ﬁ;iif/[m%cz@ O [ OO0 o000 00000
PC a2
(B;T;}ﬁﬁzzum%cm O [ OO0 00000000
PC kb
;fﬁﬁsf}zzmlme@@ R N N I N R
ZAr Bk Program Counter + 2
BN PCL %788 PC12(PC11|PC10|PC9 |PC8| @7 | @6 | @5 | @4 | @3 | @2 | @1 | @0
Bk B R 12 | #11 | #10 | #9 | #8 | #7 | #6 | #5 | #4 | #3 | #2 | #1 | #0
H TR R ] S12|S11|S10| S9 | S8 | S7 | S6 | S5|S4|S3|S2]S1]S0

VER: 1.PCI2~PC8: HHifL/F i Basf
2. @7~@0: PCL {/
3. #12~#0: $RA AL
4.S12~S0: HERR T AF A hr
5. X7 HT46R24/HT46C24, FEJFHEE8 A 13 M7, RIM b12~b0
6. X} HT46R23/HT46C23, /P il Hide AT 12 ML, AP i3 b12 2R
7. T HT46R47/HT46C47, HT46R22/HT46C22, T HRF 5 e LG 11 M, Tz
b1l 1 b12 TR
8. SEM/AHEES 1w AT, R4 HT46R24/HT46C24 1| A
9. %} T HT46R47/HT46C47, HT46R22/HT46C22 Fl HT46R23/HT46C23, 5T INt/i%#% 0 HI

TMR

17
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HDLTEK# A/D R 5 R R M

HERR

HERR AP AR — DRI, & PRI IR o B b I A AR 5 L,
HERATA T 6, 8 5k 16 2210, EATREAZHAR M B AR AR = Ay, FLBEAS A nT i3
BB AR RS NK) . 402 fEt g4l (Stack Pointer, SP) JILME/R, [FFAEEAT S
Mo 78T RERS I TSP IR SR 55 N, R R vk B ) A B S A HE AR . 2 TR el IR
FREFPERIN, R[FE4 (RET 8 RETD AER T 5l MHERE BB 2 e 2 i fE. 4
SRR G, SP KGR I HERR K T

WURHERE Cil, B ARBRRA R TR, AR SRR A AT, (EA F T SRS A
tho HHERARE D> (AT RET 5 RETD, PIRRRAE R o XA SR AR e BT 1] 5
M7 10 FAUBTT S R HH o AR R HEAR U096, CALL a2 054R ] AR BAAT , Tt i A4 1
AP IR 738 G MK i L IV DL A, RN X g it A T PO R RE P 0 SCHR 2 AT Bz

r Program Counter

Top of STACK Stack Level 1

Stack Level 2

Stack
Pointer

A 4

Program

Stack Level 3
: Memory

Bottom of STACK Stack Level N

VEE: 1. 4T HT46R47/HT46C47 Fl HT46R22/HT46C22 i35, N=6, 45 6 EHEAR 0 fi M .
2. XtF HT46R23/HT46C23 i, N=8, HIf5 8 ZHEFAI i,
3. %FF HT46R24/HT46C24 T 5, N=16, B 16 JZHERE AT .

HARKZHEBIL —ALU

HAZE IO HL P AR AR, PATHR PSRRI HZE S . ALU &EHHH
FOUIBAE B2, TERBOH SRR 0 G BT R E MR 5B 5, Hls g Rt ts
SEMIZFATHE, 4 ALU TR, I RE S0 A B e RS B, 1A DG IRk
AT A U B N 28 DL R B s, ALU BTl i shfign s

o I ARiZH: ADD. ADDM. ADC. ADCM. SUB. SUBM. SBC. SBCM. DAA

o PIRIZF: AND. OR. XOR. ANDM. ORM. XORM. CPL. CPLA

o fViZ%:RRA. RR. RRCA. RRC. RLA. RL. RLCA. RLC

e 1—FIyg—: INCA. INC. DECA. DEC
o Iy IMP. SZ. SZA. SNZ. SIZ. SDZ. SIZA. SDZA. CALL. RET. RETI

18
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HDLTEK# F—F LY

FEFFAFi# 4%
TP Al A HRAF SO P AR B A R R e TR HLIT S, A PR R A i 4 T (AT
MoK A (OTP), A& Al g 5 A AT N IR 2 AopLh, BoAT OTP
ARt IR HLAE A BR AT “R” Aiheos . (A 2 (K 4R TR, OTP H /ALl ABR AR
ARG 75 2K B R IT A AR R, 3R] T B BTG L T S R IR AR
AHRE . BTN, OTP IR MREERIESE . I — P fE a0 s, PR
MRR A “CT MRS, IXLE U TR A R i (PR A R

gt

14 K7 (REFPAF A O A2 2K, 16 RLAORE P AAA% A A U it 8K, S ER AL T3 WA #
Jifle ReFpArfdas R P ob B ok S0k, 0 s iodn . st 1, i % vl
DABEE TERE A7 it s KAkl 4R B RS-k

LU A/D B LR A7 S S5 A 1]

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 °C Bus
Interrupt Vector
3FFH
400H
7FFH
800H
FFFH
1000H
1|:|:|:HAV T T T T I:, Not Implemented

14 bits 14 bits 15 bits 16 bits

19
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HDLTEK# A/D R 5 R R M

YR R B
TET At o A S A B T4 0 52 R A X 1S K T i

Huht 000H

W) SR R A SR A PR dh bl . RS R A2 )R, FRI R X A ik S I AR A
7.

Motk 004H

S A MR TN 1, A S LA R TS B RSP AR T, T A R A
AR ISR, R BB XA R 44T

Hudik 008H

S P S O T P T RS BT, M e AR R AR T P T e L R
BRI, BPEEk2I XAl HHdT . 0T HT46R24/HT46C24 1 5, ‘&
HATWAE N 2%, XA E 28K 0 5 /14088 0 3 TMRO. Xt FHe s f b, WFCh
TMR.

Hufik 00CH

Kk T HT46R24/HT46C24, UL A+ Wi w4 A/D HHd i . 29— A/D F i #H 45
H, T A/D AR B IEIE G R, FRR BRI A R IR AT . X
HT46R24/HT46C24, 1Py f n) 4 e 000 /o 408 1 A . it TMRI v 80k 4R i,
7 P4 P KT e L MERR BB IR DL T, R 3 I AN BT TR AT

Huhik 010H

% 7 HT46R47/HT46C47 1 HT46R24/HT46C24, I P38 FH I 1] B4 1°C Mk Il .
M PC AT EHIRA%NT, W PC rhi il A A MERRBAT, R PR kXA bk I
FHRHAT .

X T HT46R24/HT46C24 , Ik A 5 o T i) B 46 2 1K) A/D H6 e s th BT A . 4
HT46R24/HT46C24 1 A/D ¥ H AAZ I, Wit A/D Wi e BLERE AW, T2 4%
BRI AN LRI IR IAT

Huht 014H

Jhji 6 HT46R24/HT46C24 454, #E 1 PC M2 1Ml . 24 HT46R24/HT46C24
H) PC R T BB AR R I, W R PC AW Al FER B, R Bk i bk
HFFURIAT .

20
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HDLTEK# F—F LY

'R

FEFP A7 fit e P KA AT M A m LU SO — AN, DAt A7 [l (0 Bt o AEHIAg I, 3%
IR L AUEATREE,  HO7 SO AR R 7 T LB R AR B 27 4748 TBLP o IXA
T A E R 8 frdtuhik o 7EBEE SERMAREN G A% £ 7T LURE ] “ TABRDC [m]”
5% “TABRDL [m]” 454 M 24 FOFE > DT AEI A7 it 4% 00 sl 70 & B Joi— U R AR 4
RIESRSPATI, FEFA it PR B 77, LI R & PR e B A i s
TR h A B 757, WAL 3] TBLH FRikFAras, 10w 75 P ARAE I KL
B “07,

T AR S s R

sl
ECTZ

-
Memory

[ TBLH | [ specified by [m] |

High byte of table contents  Low byte of table contents

BEREFEH

LUR VG BE ] HT46R47 A/D B ML, AR TR ST IR Bl W Tl s SORMIHAT » XA
TR EAH ORG DR b fFAEAF 2R IRt — 0L, {ELE ORG fhf2 e A
700H, Bl 2K R/ A7fifi & HT46RA47 P HUH I f — TUAF Rl ds AR AR Ik, 1M SR T (K47
SRMELIN A O6H, 3 H] PRAUE M B RS BRI 25— 2B Bl A7 TR 747 fff s kil 706H Ml e Je—
UM HBIE G RN k. (AR RS, B “TABRDC [m]” $R-AE], WIS
BHE AT 0 AN, R ER I m TS T, 2 “TABRDL [m]” #5484k
T, (K& ASIIIARIAE] TBLH & 4%

21
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HDLTEK# A/D R 5 R R M

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

; transfers value in table referenced by table pointer
; to tempregl

; data at prog. memory address 706H transferred to
; tempregl and TBLH

tabrdl tempregl

dec tblp ; reduce value of table pointer by one

; transfers value in table referenced by table pointer
; to tempreg?2

; 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 tempreg?2

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

tabrdl tempreg2

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

dc 00Ah, 00Bh, 00Ch, 00Dh, OOEh, O0OFh, O01Ah, 01Bh

K TBLH ZFfFdsit RUEEAF 74, AREEPIEA, & LR b IR 55 13 A0 18 e i3
IR, MAZTEEERRY R BEEES, HWiss Y rl s tZ TBLH [,
BB GTE R R RAE X AME, WS R AR R DRI T 13006 e ) A P A S U 4
SRMIAERLERE LT, A SRR I P e BRI & AN Wl B 1, IE AT AT AT R (3%
REBEHR 21T, PWTAZOCRREE, SIAMEE R BRI HE S, MHEPIME
2 P15 S8 AR A

Rkt

we
b12 | b1l | b10 | B9 b8 b7 b6 b5 b4 b3 b2 b1 b0

TABRDC[m]| PC12 | PCI1|PCI0| PC9 | PC8 | @7 | @6 | @5 | @4 | @3 | @2 | @1 | @0

TABRDL[m]| 1| 1 1 1 1 |@ | @ | @5 | @ | @3 | @ | @ | @

VER: 1.PCI2~PC8: MFif/FitHaefs
2. @7T~@0: FA%FREN TBLP fif
3. X HT46R24/HT46C24 Kiit, F#sHhbkie 13 £, M b12~b0
4. % HT46R23/HT46C23 K ift, FAgHhlZ 12 7, M b11~b0
5. %} HT46R47/HT46C47 Fl HT46R22/HT46C22 Kk, FkgHuhtE 11 7, M b10~b0

22
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HDLTEK# F—F LY

H ARG WA AT 8 i RAM W RRAFERS, HISRAEAEIRIN St HAX APIRs. 28
—E R IR I RE AT AT A, IR LEAFAT AT [ (1 bk FLL R DU IE AR DA R . K
LRI RE AT A AERE PR N BB ORI SN, EAT S8 LAGR S T AN F P T
5 O B AR A RO AT, AT AERE P AT BRI BN

S5t

BARACAEAR A, BE A8 ARS8, AL Tl . 43 RAM b 8 £ %58
&, ARAEASAE A AR A B BRI IR R IR SR WL A BTN o BT 5 AL P B0 A7 A 3 1 A 4
HE#FE 00H. HT46R47/HT46C47 F1 HT46R22/HT46C22 (K45 Wb L& 7FH, HT46R23/
HT46C23 il HT46R24/HT46C24 {145 dithtik & FFH. & WL % f74%, W ACC 1 PCL %,
A LA ARTR] 1R B4 A7 25 b o

00H
Special Purpose
Data Memory
3FH
40H
General Purpose
Data Memory
7FH/FFH

WE: BT BT, KO Bl s 1Az 40T LE AL “SET [m].i” A “CLR [m].i”
IMEABRAE o S A7 fif i th L o 50456 -1k F 5 (MPYREAT A7 B

23
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HDLTEK#

A/D T8 B AE R T

BRI SS

A SR MR P A B I AAH I, LRI SRR AT LA b AA T . 1% RAM X
S B A o XA A X T LA A AT B O S N34 fEH] “SET

[m]i” Fl “CLR [m]i”

BEAT AL ERAE

40H

F5A TR B ARCEA SR AL A R84, 7 () P A B A i %

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

YER: HT46R24/HTA46C24 H il I EHRAZ it 2% (1) 384 AN F B AEAE /NI R AE A 2% X . (538 %k
PAAT A% RIS NS HT, 75 SE A O e ()8 kS84l BP JE 8% T 1A I A A7 it 7%

X

24
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HOLTEK F—F LY

TR S

XA DI B A it 2 A IS R AT AR I, XU A7 25 0 AL AR LE A R A DI A 5%
REF AW HAT I TGN, A LR g Ry R REBEI,  AHSCEN T N 41
SEA RPN BT AR M0 . BERRR, AR BHE-S 0 A il 4% T R 8 SR bk
TR 3 2] “00H” IR

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
0CH 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 INTCA1 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 5 R R M

FrIR T HE A7 A%

ER:

AT R R HLRERRD I B, B Ar filias PR T LU A AT A o X LE A AT AR OR Y
e Chnse 2SR P IraE) FIAMBIIAE (i /O Bz hA A/D FHufie) 1IEmMRAE.
TEH A A h, IXLE AR AE AR LA OOH R R af il . ZERFI T R 25 4 2 A1) £l A7 i 4%
i da ik 2 18], A7 —SORE SUMBRAF i 4% e br B FDORMOR R 78, 35 I Le bk 152
HRs R[] 00H fE.

U778 - IAR, IARO, IARI]

V)42 S0k ) T Y HE VA H TR e Sk A A, DA e S BR A7 il 25 M 1k (1) B 3 A
i de LT . R LA A A% BT Z AR, Ko i) Stk Fa st (MP) I da & I A2k 2%
btk = A N (R 152/ 5 4 o %FF HT46R47/HT46C47 A HT46R22/HT46C22 F#41, $#Eff—4
i) #% 4k 75 AF 9 JAR) I — AN ] 32 - 4k 48 £ (MP) o 15 X T HT46R23/HT46C23 FI
HT46R24/HT46C24 41, WIFEALPHAN 2T UL %7 /748 (IARO F1 TAR1), AN F-HEFeEr
(MPO Fl MP1). BEVFREIIE, XL T L% Ar g AL LR 270, HEARI IAR %47
ZHGIR (0] 00H FZE A, 1M S NI A A2 48 WA AT 44

B3 F-uk¥R4 — MP, MPO, MP1
%fF HT46R47/HT46C47 A1 HT46R22/HT46C22 R4, $2ft— NS hkbig%r, B MP. if
%t HT46R23/HT46C23 F1 HTA6R24/HT46C24 Z 51, AL T #ANa3: Fhk3%, B MPO
I MPLe H T XSS R A SR A7 25 TP RGO W I B A7 38— bl 5 NRIAE, RIS it 1
AN TR BB AT O e ok IRV S B AT A A TAT AT AR I, S R (g 5
B bl i P ) B i F T BTG S Y M

Xt HT46R47/HT46C47 F1 HT46R22/HT46C22 1 5 » 4% - MEA& 428 7 S dca 1EH . I,
DAZBE B 2 1) - HEFR A s B, A 1.
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HDLTEK# F—F LY

PLR A48 7 U B el 3 B — AN 4 > RAM HbtEf X B, B8 F e e Uitk adrest
Fl| adres4

data .section “data’

adresl db ?

adres?2 db ?

adres3 db ?

adres4 db 7

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_ LR 7 A — AR R, BIRRAIE RAM Hubk.

EfFE X $8%t - BP

HAG HT46R24/HT46C24 RAMAFX IR 5 A/D RINH &R HUAHLL, RA X R
() HT46R24/HT46C24 Fi )5 AL, ‘e B30 FH A A2 fifs o5 255 T Kol IR A7 4 00 S T
s 40H £ FFH, HASIRAL 192 ANFAT . SRIMHEAAS RS 7 B A6 77X, BIMEAZIX 0 ik
AEX 1, 8RB g R 1 20 s v] LAY 78 31 384 ANF1T . A AF DX AR SR 0 47 F ke e i A
BARATREAS I A TREAE X o SIS, T BURAT R S VIR BIRE AT X 0, (HZE7ER 5450
N WDT i B A7, AR B A 2 A X S o M35 2241 HT46R24/HT46C24
H (1 TP B A7 A I N I, A AR U AT X HR L DU B IR T IR R i
X VTR, R REBR A2 A ZAEAE X IR, M@ ul, ARETEMAEX 0 5
fEAEIX 1, HREATRE PR D) BE AT AF AR AT B S A

En# -ACC

ST ALY, Ba S Y EEM ALY ALU e liis SR, i ALU
133 138 545 F AR B I AT AE ACC BNARH o F8A RINA%, ALU DAZUE BRI AT i
W BB AL IS EIN, R a8 RS NBIEARAE Ay, XS IE ORI R] 1R A7 4R
Ty AN AR A AR B RN A MG S AE D BE . BAnAE — A 3 s SR S AR A o —
AR AR EAR R, TP A AE 3R L AN e e 1 s, TR LA 200 i 88 0 28 5k
FEIEE
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HDLTEK# A/D R 5 R R M

PSSR T HF4 - PCL

N T BEOCANIRR P PRI DRE R U B B T T VB AR O Al &5 (KR PR T REDC I
FE/Y AR M AF AR AT ERAE, ARSI LB B ERE sk . F44h PCL A7t
R 3 BOR P BB B P ARG AR I e — ik, SR T3 A28 R 8 A, TR
SUSRVFAEAS SRR A7 fih o Y [ Y BT e, i A X AIa S, B Rl
EERIEIR

T AE7% — TBLP, TBLH

SEPAVE IR T i 25 TR 0 A7 FE R AR 25 P I MM A TR M - TBLP W MIRER, J8113%
sl I S AEAT TR R A BT RTINABEE 1 T8 7T BAB 1 INC 5%
DEC ({454 FTisAE, IXRHRAE T — R {40 20 10 7 30 FE A B AT I . MBS F7 4
PUTZ G, FRER B 7 AR/ TBLH b SUrhEE R0, MR 7 S 3%
B T 4 O H b

REFFRH - STATUS

X 8 fraifray (OAHD A8 TAREN (2. HHUARENL (O HHBHHAREL. (AC), i
HFREAL (OV). B {shrERL (PDF) UG [ 103 HAREAL (TOD. & [l RS H Al
FEHE S o

K& T TO M PDF Fr&fridh, AREZAER TG T A 27 738 —FE AT LAl s, (AT
5 5N FPRS AR AL MR TO B PDF krdifi. 94h, $ATARIMIES S, 5k
BT RIBETRES B BIARFMSE R TO brSfr AR RS B, BIHEH . 5
PUT “CLR WDT” 8 “HALT” #5450 . PDF #5547 L &2 4T “HALT” 8 “CLR WDT”
BAIARS L.

Z, OV, AC FI C braifv il & MBIz 8RR &

o CUIVEB MG R A, BRSSP AR AL, ) C R E AL, R C
W%, AR C s A7/ 1 RS A 5 4 BT RE IR o

o U INB S G R AT, B RB S 4 R e A AL, AC
BEEAL, B AC B E .

o CURIRBEHIEH AL RR, ZHEN, BN Z PIEE.

o CUIEHAR RPN IMIEADIRES REE RN 1 I, OV BEEAL, R OV k%

o R4 FHEIIT “CLR WDT” 54475 % PDF, 14T “HALT” 54 W< & {7 PDF.

o AL FHEHUT “CLR WDT” 8 “HALT” #5444 % TO, 124 WDT %t £ &7
TO.
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HDLTEK# F—F LY

TR

b7 b0
| — | — | TO |PDF| Ovl Z | AC | C |STATUSReg|ster

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"

AN RN AR AT RN, RS A AT S AN S A B A BIHER AT o i
WAR S 75 A7 A 9 A0 T A0 L R T RE SRS A A7 A (K0, U R L) 2 IO 1
fiti A7

T E R — INTC, INTCO, INTC1

8 AZf¥) INTC, INTCO F INTC1 25 A7-#4% FH R Aa dl FME A Py B W 304 o 383 A I AR HE R A7
BARTR A R T X AL PR AP AR MO AL e, AT BT (04 B/ B e The mT 23 il e sl o T4 1)
(¥ T Zh B AT P 0 I R T L DR BT PC Rk, LA RS TN Hh
X T- HT46R47/HT46C47, N A —A™ 8 AL Widafil %5 F2 4% INTC K3l e i A (1 W 1
fE, TS 10 B R LU R BT AS o 45 25 47 % INTCO AT INTC1. INTC 58 INTCO %5 /7 7%
PR 3 BT, EMI 5 BT A o W7 R A6 Re/BR g, FH R e BT R WA e A R P el o . 24 —A
PRI S NI, 4y A BB T T, EMI AR HGERS, AT “RETI” 54 N4
BAL EMI 7.

F7 I8 B AT T IR S5 AR P B L 1 R WA R, T AZEHE N % W R SRR A
LR T3 7 0 EMI AZE R “17,

SE I IV A AR AR

ZRII WU T — AN B A 8 A8k 16 47 148 /T4y, Xk TRk B a5 . %t
FRAT A AT B RPN S, 24748 TMR 27 BRI B o R (42 il 35
{735 TMRC, ¥ TMR 274725 I8 2 05 B o X F HAT IS 16 4752 N 2% 1) HT46R24/HT46C24
M, 435l TMRO Fl TMR1 J& 4% B (1#H1 25 f£ 388 TMROC Fl TMRIC. %7 16 A7 (15
A, AU BRETRERAFEN, A ETE SR TAARNA
TMRL/TMRH 8{ TMROL/TMROH LA &% TMRIL/TMRI1H. {§91 5, €0 2728 al ITisL S
NI SE B, DL SR VR AN [R] A BT T o 187
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HDLTEK# A/D R 5 R R M

BN H O O RN A A R

FERF R I RE T AT 2 SN/ 35 A7 2% R AT TAH o R P s ) 2 A 2R AR 2. BT (M N/
L A R S ) 2 A%, HAARZS A PAL PB. PC &5, fIBIE A5k e 4 4 I b BT
Xt N A P AT R U BB Ak e ey e kb, AR 6 1 R N B .
ANt N/ R i AT ASARDRE Y R R 2 A7 S, 430028 PAC. PBC Il PCC 4%, A [m]Fe b
BB AT 25 R bk o XL ) B AE AR B KRS, DAYUE RS N T, MR
SR . B AN TN, T A7 AR AL SR OB R R, A S IR e
S, WS B A7 AR IR AR R B B . FEFF AT AL, 8 AN 3t 11 o
RIS NEE 2 0, 205 5B 1 i P A7 A R A LUR 2 T B i N B . A “SET
[m]i” Al “CLR [m].i” 84 7] DA 31 8 X S 25 AP AR I e — A7 o IXFPAERR P v vl DUIBL I 2
At N/ Sty 11 9 1) 2 A 85 v R T T SO Ay i N/ DR S TR R T A 1 R A
AL R

Jok v 52 B R I RS - PWM, PWMO, PWM1, PWM2, PWM3

BEEK A/D ZAIR B 1A 2 ANEE 4 AR Rk 58 EE VB35 (B PWM). 54
PWM #EAT [ DT IR 254 8o 3 T LU — ANkl S BE VS 0 A WL, e Ol 25
FE820 PWML, ELAT Nl 6 FE R A A8 00 20 BL, BRI 54738 0 PWMO A PWMI. BAT
A AN SE R SIS O BRI A8 PWMO~PWM3 . 38 8 {1 25 47 4 5 S
Fe oo S 3 R 25 0 A0 o 2 L

I’C R %1% — ADR, HCR, HSR, HDR

BT HT46RAT/HTA6CAT, i M1 AN S — MR PC Bk, E AN 1o By
HLEfR3EFI5 I8 SDA Fl SCL. X2 X i (1) S e U 4 ANERIK T i 27 77 28 HEAT IE A 0
FIBH53% . HADR 7788 SR B LI Mk, 2507 47 98 HOR W] LU Ak kB fig i
Frbl, I SCE I TAERA A 3% sl Beohiat . HSR 2747 38 IR 27 47 5%, HDR 2472580
B N O 25 A%

A/D #5175 — ADRL, ADRH, ADCR, ADSR

K A/D ZF R ML A — A 4 Bk 8 JMIE 1 A/D $edis . A/D B0 as i E AR 2
T 4 ANFAE . M RGOS, et R 3 7 BN DR A7 B i 71 i 2 A7
#% ADRH FAEF 1505 % (7 4% ADRL. B LR A/D H 2% 13 il i %7 77 % ADCR
i, A/D RS b B PR A7 2% ADSR & X
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BN/ H v O

R T LA AN i DR IR 2000 o IR AR B R — N5 IIHE A 3 IR
PEE A AR A N S BT S BRI AR E TR M e PR, X4
Rt (AR 2R B A LA 2 N R RERT & TT A 2K

PR BT 20 7 WL S B AR, R 41 3 R HLER AN 13 31 40 ANANEE R g A/ 1
PRz PAL PB. PC 55, XS4 N\ /At vty C1CE BCR A7 4t 25 [ 06 R AR e i in & o . i
A DV TN B 2 T VR RNRAE I, SN S S R B, ot
R ANEAR LIAEFE 4 “MOV A,[m]” T2 FIHHHER LT, m RoRu Cbdlk . %F4 e,
PSS B, T EARRS R AU E S

lntiod N

AR 27 i BT A3 AL TR ARSI 5 AN — A HL R SEEL BRI Thsg. Tk
BE NP YRS R 0155 | PR AN T s D 1 < Rl w A I B - ok AN e
IR INELLERE, B A PMOS S R THL. BRI — B M A/ o
FUERE T Eprra B, AN A i T 5 IR e 2 BB, AN 51 B2
ANRE S BT Ly HLBEL R o

PA [ [fI e iR

AFRBUI 2P L AT TR, A WL A 2 B LA 25 THRE, LTy B T it
JAGT e AR T o Wl LR 2 R, Heh 2 — Al PA LI — K3
B T R I, 2 2148 4 “HALT” A0 P L NS RS DU, 2 A bl
G5 DR BV SO AR A, L0 PA 11 _E e 0 W A 1 5 | B P 2 R MR B o A
LIy B B3 A S M T AL 1[5 P o LA T 2 PA T 94/ 5 | I T 2P ) i
P AW T B o

BN/ S O AR

5NN/ AT B CUO I 27758 (PAC. PBC. PCC %5) il A /4R
Ao FUHILEHIZ A28, 15— CMOS fi sl S s i 900 AN A 0 3 Pl L it
B, BRI T A LA A BT R . A/ S DS B T
N S 1 A SRR e N/ 5 B AR AT B, TR R ) 25 47
BERLABEE N “17. IRINFRIT R A AT LA AN 5 B SR A 1 525 I O )
FAPIAT B E N 07, WIS IR Bl CMOS it . 4o R B i R, T
554 BRI S 0 L A BRI P 2 T SN R R A RS,
A SRR TR O, T2 R Py S 2 A B P B, A S s
BRI BRI
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HDLTEK# A/D R 5 R R M

51 L ZhRE

SR IE T RE AT LASE I o A LR SRS RERE o AT BRI S A By M PR e v, (HA2
FIME 2 DhRERr I, TR IR 2 LSRR . 2 DhREM A/ 1 5 I D REIE £, L2 h
ML AT BERE, A7 LR AR R e rp AT 42 )

- SMRFRETRA
AT 1B INT SN /A 5 1 PAS SEH o W RN TSN Wi, b [y 24—
Fe KN E BT, I R P8 Fh s 5 A7 4 INTC (K038 o I 4 e o7 0 20 R E

e A E SR TN

B A/D ZFV R AL — AN B AN E I Ay, IR AN B Rk RS .
HAE DN Sme R yns, 515 PA4 LA, RN TMR. 48-pin E 31
HT46R24/HT46C24 HLAA AN W& 2%, A PAMAZ A S TMRO 1 TMR1. 1%
28-pin 3% HT46R24/HT46C24, BATTHHA AP a4y, (Al TR, wh
PEAES] ) TMRO. X R3320 8y AL A4 e B2 51 TMR1 ATLMER, &5
PDI/PWMI/TMRI1 5II3EH . 25 PA4/TMR 25 PD1I/PWMI/TMRI1 5| B % & A 5E I 2 b
N5 U TMRC #2555 25 4728 HAH B (35 B o Db S E R o FEAN T BEAI 0 5 I B A\ R i)
%, PA4/TMR F1 PDI/PWMI/TMRI 50T BAE R VO IR o X TubRpv A, &
I/ T B0 4 1 25 A7 4 1 1) I 2 A A 00 2006 A 5 I A B X (PN A I iy, DA s St A/
S L s I 28 E 5

— PFD, PWM #Hiili, I’C B&

K AD BRI B A PEE S NS PA3 SIILAR PFD Hrifil— Aok A5 5]
PDO~PD3 5| BIIL I PWM %t . PWM % AN BB v i B bl BT
HT46R47/HT46C47, ot RS (¥ 84 5 WLk HAT 55 P 3 1PC SRS A 51, B4 1o
Uity 1 1¥) PA6 FI PA7 FLF o T i 275 | JI 9 3 i ) U R HE RO AT IE £, JF A AR %
W RFEAA . R, WAL, NIRRT TR AE I S U E g . i
WP T PCIEI, NIXLLS | bR By B S X TRTE S, WS VO 51
R, MFTE LR PR TR AR A4S

- AD#A
B A/D RAI A HLAEAT 4 A8k 8 4> A/D BEHegs N . T MBS A5 PB LY /O
SUASEH . A L5 | I H kAR D A/D BN A& — &1 1O S, T A/D S fada il %
A% ADCR HAR IS (07 25048 IE A IR BEE o RS I ANEL B A/D Tifig e R 2675 | /e
S VO BT, AT DU e I IO P AR R R . AR AR A/D AT
T, UK R b g _E g F B4 E BT
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HOLTEK 3 T
Vobp
Control Bit Pull-High Option |
Data Bus D Q D |
Write Control Register CK Q _D)_IE
Chip Reset I's
"—ﬂ_‘ X I/O Pin
Read Control Register
Data Bit
o a D_| %7
Write Data Register CK | Q
S

|vT|_

U

. <l
Read Data Register ji’ ~

System Wake-up 401 Wake-up Option

(wake-up for PA only)

AT BE T Re B\ i 3 1

Vop

Control Bit Pull-High Option
Data Bus D Q |

Write Control Register CK Q —DD-I E
Chip Reset IS
X ] X PA3/PFD
Read Control Register . PDO/PWMO
Data Bit PD1/PWM1
D aH— '>—§>o_| PD2/PWM2
PD3/PWM3
Write Data Register CK_Q
|S PD1/PWM1/TMR1
(HT46R24/HT46C24
b '\ljl 28-pin package only)
PFD or PWM Waveform X
M|— PFD/PWM Option
U .............
]i] <
Read Data Register X ~
TMR1
(HT46R24/HT46C24

28-pin package only)

PA3/PFD F! PDO/PWMO~PD3/PWM3 % A\ /4 i3 0
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HOLTEK A/D R 5 R R M

V2N

Vobp
Control Bit Pull-High Option
Data Bus D Q D__|
Write Control Register CK Q —DD-IE
Chip Reset I's
li] X PA4/TMR
Read Control Register (except HT46R24/HT46C24)
Data Bit .
SIS Do—' 57 PAS/INT
Write Data Register CK _Q
[s
I
B ak
Read Data Register RS

INT (PA5 only)
TMR (PA4 only)

System Wake-up —G_— Wake-up Option
PA4/PAS B\ /4 o 1

Control Bit Pull-High Option
Data Bus D Q D__|

Write Control Register CK Q _DO_IE
Chip Reset I's

"—ﬂ—" K X PBO/ANO~PB7/AN7
Read Control Register ) (HT46R47/HT46C47 with
Data Bit PBO/ANO~PB3/AN3 only)
+b a Do—' %7
Write Data Register CK Q
[s

M

U
Read Data Register j X g

PCR2 — Analog
PCR1 — Input
PCRO —p|Selector

To A/D Converter ¢ | Y l

ACS2~ACS0

PB 3\ /i i3 1
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HDLTEK# F—F LY

Vobp
Control Bit Pull-High Option I
Data Bus D Q -! )c |

Write Control Register CK Q 4 D E
Chip Reset IS
o—ﬂ—o
M
Read Control Register u PA6/SDA, PA7/SCL
Data Bit X (except HT46R47/HT46C47)
b Qg "—D_| l;
Write Data Register CK Q|
Is
M
U
To I?C Circuit X
L ® 12C Configuration Option
M|
ﬁﬂf
. X 3]
Read Data Register
System Wake-u
y P \—"— Wake-up Option

To I2C Circuit <

PAG/SDA, PA7/SCL Hy\ /& HH i 1

BRI

AL R, e 222 R o D I datk . BRI, BT I N/ b 50 S o
I 2T AP B8R B e o i e v RIS O E N S BRI ACIRES . TP
TR e 0 AR L i DA SO A% T & . {1 PAC. PBC. PCC % 14554 77
AT A A WEE e T [ R RS, XSS 5 IS A WIaa e B A, BR ARSI 25 A7 38
Ui 1 PA. PB. PC TG H T . BEEPEMLe s | AU N S e | B2y, wl il 2 8
BRE 20AE 2 o AR A A4S, B E4 “SET [m]i” & “CLR [m]d” K¥BE b H
Pt 2 A7 B AN BRI o B R T A R L bR A, — MBI B R &
KA. B HULAUEANIEA NG D EREEE, BSCNIIAL, AR5 BT SR S5 B
B 1

T1 T2 T3 T4 T1 T2 T3 T4

System Clock e

Port Data

7 ~

Write to port Read from port

PA AWK ARAN D RE, 45 AL HALT RIS AT IR 2 7 et vt o fopl, bz — sk
& PA T A5 UACF i BM R, nTABGE PA AR ANEEZ AT I X I g
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HDLTEK# A/D R 5 R R M

SE /T RS
58 AU B AAT ) By L e — MR E LRy, R BT B B — A SEELR ) 06
ThRermJiik. A/D BL R HLEH A S — AN A~ 8 A7ak 16 A7 ) _bye i/ T8, X T
T WK Lo BEA T IN/VH B =AM AR, n AR 2 A0 e I 5
SMESI AR . B ke SE MR ST . BR T HT46R24/HT46C24 (1) TMR1, 1t 8
752 ) 28 HLIP) 8 2R T Al s (Prescaler) i 4 K 1 2 B R Ju

B FFGE AT BRI A8 . Horh, — AN AR AR SRR IV BUE, WA I 27
AT AR EHIURAE, U 25 A7 2% T 3RAS 8 I AT B M I 2 e 55— AN A AP 2 52 I/ 4
AP AT AERE, S 2 AP AR N/ AR I 0, Pl s /AU B A A o e /o s
BRI AT Sl [ P IR . Ak, BT 28-pin 352 ) HT46R24/HT46C24 Hift) TMRO 4F,
BRI TR B AMTE R AR5 . A R P28 T 0 N 58 B/ s ar A7 AR I 44 8

HT46R47 HT46R22 HT46R23 HT46R24
HT46C47 HT46C22 HT46C23 HT46C24
8 ALEN AR 1 ! — —
SE N/ v s S A7 A A4 PR TMR TMR — —
SN/ S A A TMRC TMRC — —
16 A2 A SR A B — — 1 2
TMROL/TMROH
o A B 1 5 _ _ TMRL/TMRH
TE /TS AT AR ) TMRIL/TMR1H
TMROC
o A B _ _ TMRC
TE I /T B A o 2T A7 TMRIC

S B A TR B AR S (AN B, T s A8 2 i /T B 5 AN
AP TMR. TMRO 5 TMRI, SXHLZRF2E MRS (1 5 )y Ble X Eehh g | I n] g 5 et
NS o A3 A0 5 I/ B i N 5 0 el v P T BT R T s P A P 21 vy e
(i TE frgse) dEATER, KA S e —. R, mAR 28-pin B
HT46R24/HT46C24 HATH SN EB & /71 50a% , (H i TREEMMRE, B34 TMRO 511,
BN E A5 TMRI
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HDLTEK# F—F LY

FC B E I /T B SN i SR

B T 28-pin 213 HT46R24/HT46C24 1) TMRO, N385 I/ -4 (I i ol Lok B &
GEI Bl NI B o 2 /BRI A 2 s o Wk T I A, A R &
I R T ISORIE . B T HT46R24/HT46C24 H TMR1 115 N 25 I B0 2 foys/4 FLEAT T
I3 4% (Prescaler)4bh, 8 B 2 B 405 A2 fsys Bk AT A28 (Prescaler) (W {E, T4 M{H B
PSCO. PSC1 & PSC2 —AfiykiE.

S W L B5CRS AE A VT BB A5 P A B, R 30 FH ) 5 e LRI P ) 2 /1 3
A%, I B A0 E NSRS 51 TMR . TMRO BE TMR1 $24t . 4F A5 I v 21
TR HST B B BT B s BT Cllt TE 9D JATHART, TR n—. ZHEm2,
28-pin 3 $E[¥ HT46R24/HT46C24 KA —/NM/MHE I 2% 5 I TMR1, &I 2% TMRO %5 4N
N

7zzzzZ2 Data Bus

Reload

Preload Register

PSC2~PSCO ™1 TMO
(111~1/128)

8-stage prescaler

TMR input g—@op
TE

8 AL ERT /AT SR G H) — HT46R47/HT46C47 F1 HT46R22/HT46C22

Timer/Event
Counter

8-Bit Timer/Event Counter

fsys

Overflow
to Interrupt

PFD

Timer/Event Counter
Mode Control

TON

727222 7 7277772722277 7

I 774 Data Bus
Low Byte
Buffer
16-Bit Reload
Preload Register I

PSC2~PSCO T™1 TMO
y ¢ ¢ (1/1-1/128) v 4

8-stage prescaler Timer/Event Counter

Mode Control
TMRO
(HT46R24/HT46C24

48-pin package only) TE

TMR
(HT46R23/HT46C23)

16 ALER/AHER A — HT46R23/HT46C23 F1 HT46R24/HT46C24 TMRO

High Byte Low Byte

TON 16-Bit Timer/Event Counter

fsvs Overflow

to Interrupt

PFD
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HDLTEK# A/D R 5 R R M

72777777 7777777 Data Bus

B‘t

16-| Reload
Preload Register III

Timer/Event Counter High Byte Low Byte Overflow
Mode Control -

to Interrupt
TON 16-Bit Timer/Event Counter

™1 TMO

fsys/4

TMR1 g—|>o,—)

TE

PFD

16 4758 I/ B2 454 — HT46R24/HT46C24 TMR1

ENTH B EFS - TMR, TMRL/TMRH, TMROL/TMROH,
TMRI1L/TMR1H

E N AT ZF AR A8 R AL TR B AR 28 O IR IR DU BE B AE s, R A S o s I 8L 10 11
o N 8 ALE I AFEAS AU, XAFAERN TMR. X1 16 S7 2 I/ s, SH—x) 8 4z
DAL BRAEAT 16 457 58 N 2% 141 /£ HT46R23/HT46C23 1, XA 2 A7 2% y TMRL A1 TMRH.
EHAPEA 16 A75E I 281 HT46R24/HT46C24 ', TMRO [{] 25 17-#% %} & TMROL F1 TMROH,
1 TMRI FAFEX, WFRY TMRIL F1 TMR1H.

7EFAE P e I HSC B0 — R I kb iy, SR AR AN TS HAMT e I/ TS 5 R AR
BECER, MAAARIER S IN—. TR 3 TR 2RI E TG4, BHE 8
P72 N/ H4% FFH B 16 4758 I8/ 150ss FEFFH %36, BN 5 I ge i B4 4 —AN g
WEAR 5 o A Mo 285 T {1 B/ 40 TR 2 A7 o I A T e R4k 8080 o T3 81 8 A 2 /v 4y FFH
B 16 {7 & /P8 FFFFH W KTHETE ], TS 25 AR a8 2 eiE Bl % . I 23 3
A, FHUETUE AR T ARARAE . B/ EERTE OFF &4 T, anifitndidhi 5 N i
AF3,  IXB R 4 L BB NSEBRIR G W 35 o T A S /v 4 AT I BLETE U 8, 78
AN AN BN B TR 25 A7 25 AT AT S i DR BRI TR 24748, HUAT7E R — /Mt R 2R
A4 5 N SEPRE I #5029 TMR 2 AZ A 32U, 5 I 2% 0 F I I Bh s 45 1 vk Lok e
R, ARTIX A REIE MR LE B P IR R, DRLMRR P v 5 A 20 2% TR B 4
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T 16 ALER /AT ERE, EAEETE S PN AT B AT AR, U7 )X L A AR T
DAFE 2 T s AT o W0 Z00EET R PR 24 A T 48 2 BN Bl B~ 15 B 47 4%, B TMRL. TMROL
8 TMRIL I, #dls RN SR 71 B 251 AS R HHER BMR 7 5 A0 98di 5 A
N A A2, B TMRH. TMROH 5% TMRIH I, G535 s b It 3 4 B IS5 A

RFAT T s HAIEUE, S NE B 7 N A A s, B SRS AR
TR AN FEAR 71 G ds B B R S AR 7T R A7 8o BT A S 4 21

16 RLE N AT AL AR, AT I BER NAZSE B N 53 /M R R B UG 7 3 35 A7 AR 1 Y
TR, AU R A AR AR A AR A AR T N RS MR T G b
SRR . AEBENERATZ G, AR AR A7 A T 0 A A R s
B BRI /AT BT A A A LB UL AT BRI T b S N A, AR
I/ VT B AR 1 25 A 2 K S B 9 2

SER AR EEFFS - TMRC, TMROC, TMR1C

SE I AT RS e TARE = BOR R AR, & F IR TARAE— Rl U th &% 1 i das i 25 77
WP FEIE o T B A AT B L, @ /AT 5798 TMRC, %t
TAHPIAE NS L, 58 /ARSI S 4245 TMROC Al TMRIC. ‘BATTIE )%
ISV 5 W B P A e 1 A W S O A S A AR P S I R, ARG IE R
S TE I/ i B A, DME CRAIE 8 I3 AR IE AR B, X AN I R0 3 AR RE PP WA AU R
SEH

T T R I s T AR — PSR, TMO A TMI A A28 i B SR (KB AR P o i 44T
JFZ TON, RIE AT Bl 2 e as 1058 4 67, 2 iR IIT o0, BOUE N IZ I, 3
HERIT U H, W0 2 s e o4 6 T AT 0020 s (Prescalen) ) E I #3105, 7€ I/
VBRI ZFAF AR 2R 0 A7~ 2 AL P8 iy A SE I T M & (Prescaler) o AR 2043 L 481 SR A ]
SRESTEIIE, g (Prescalen) AR AME T o 0 R I 4% A AE TP v el kb 5 S 0
ERE, TE IZ4EHE, B TMRC ZF 47431055 3 A0K al R £ LT sl R ik o
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HOLTEK

A/D R 8 AU T

b7 b0
[Tm1]Tmo] — JToN] TE [Psczpscilpsco]

Timer/Event Counter Control Register
TMRC 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  homode available
0 1  event counter mode
1 0 timer mode
1 1 pulse width measurement mode

HT46R24/HT46C24 HA PP C M /1H48s TMRO Al TMR1, K HA41 7 75 2
TG 2 474 TMRIC.

b7 b0

[tm1]Tmo] — JToN[ TE [ — [ —

[ —

Timer/Event Counter Control Register
l TMR1C

LT T

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"

40

Operating mode select
TM1  TMO .
0 no mode available
1 event counter mode
0 timer mode
1 pulse width measurement mode
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E I AR

FEIXABEE, o N5 n LA SR B [ o i () PR B, 2 2 R A i i, R it — APy
I WE S . T LAEEXABIK, TMRC A #4467 TM1(bit7)F1 TMO(bit6)4 45 43 7354 1
0o AEIXANEEL, P I S B Bz FH ok 24 5 I 48 1R F IR B T HT46R24/HT46C24 1 TMR1,
SE I S N VT IS AR foys 95 A RE I 3% 7043 451 5% (Prescaler) R, 31X MELIE: HH 5E I 25471
AAFRRI) PSC2~PSCO i KohiE . XFF HT46R24/HT46C24 H1{¥] TMRI, ‘B¥A Wioins
(Prescaler), ‘BN ISR foys/do TEIN254T FF-A7 TON 454 5 84w, A hE4 e
I A o AR PR S IR Aol ph oo B0 1) Pl P2 o o s ISP RSB I — o 442 I 288 Ll B 3
W, & S e S S TR A DL RA R TE SR, RIgakatim bit
K. 58 BT A A T BT — i, A e R AR 2 P — R T

Prescaler Output — | | | | | — ] [ ] [
Timer"éffniﬁgﬁgﬁ X Timer+ 1 X Timer+2 X[ ~ X__Timer+N__ X Timer+N+1
5 IR I

BT

PERXAE, R ARSI E I 455 A S0 5038 4 S S iR R, mT LAl 0 s It/ -4
BHACT o R AE N/ Es TR ARSI, TMRC FF 4748 TM1 H TMO £7 442
YTk 0 F 1o THEERFTIFAT TON 2B h @ e, A8 Trinih4. 2 TE i
IR, RERAMTE BT 3R 5 R 38 R e 20 5 B T PR S el A B3s n— . T TE b
TR, BRI A E I/ VBRI CR e v B AP R S e A s n— . 5 5541
R O N o S B i a7 1 R I D BE W anede i M 1140 Bl 1 (== A 11 = M 4
FH T RN O AN BN TE %5 A7 2 (FE - W A1 5 I 25 5 | RO L e A/ S R SL
TR E R TARE SR B, BN AR TMO R TMI 47 BeE fE 4
PEVIBE A, OB A o 428 6 27 AP 2R XA 5 I e i ANIRES . B4R 28-pin 33
) HT46R24/HT46C24 HA WA NHB 4%, (HIE TMRI FhElelg EmT DUE A . Rk
TMRO ANReAE FHTE T AR . VAR v O R BT i) — b, e T {5 X o —

FhITik.
External Event
T.mé?%fL"netZ: _ X Timer+1 X Timer+2 X Timer+3

TR R R
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HDLTEK# A/D R 5 R R M

Jik e 55 P U A =

EAMEE, T LA 4052 B/ Eas 5 1 oSkt 56 B o R Bk oh 5 B A, e
IF /s B s b g el P BN BRI, TMO AT TM A7 U A ZR R R i 48 s o U S TE {7 /2%
K, AN BV EER B IR — A o e B RSP G B, 5 BV B S TTR T AL
BN A E /R 5 R B FOR Y T BRI TON 4746 A st bioh %, Hoe i/t
HEF LTS TR TE A&, WSS E /RS 5 R — AN B B v
SRS, 5 I/ E8s T4 VA B0 I/ v B 5 L e B SRR I R i,
TON {745 HEhiERR N 0, FLE /AR b TR, AENKh T8 Bl s, 24 4h
0 I 5 LB B B A5 o [l B e SR P, TON 0 BBl R 0. e
EHAEIUT, TON {7 BETER TP HE S T A SHIEBR R 0. 1K 58 B /v 5 vh 6 T e r]
BRI P R, I FHUGAT AN ST S I/ VB 5 | B R TR B (R B . 24 TON AL BRI
ALAMT TSI 2 B/ V15025 5 B PR 0k — 200 1) B P 40 Bl 26 o B 1) TON A PR KR 7 1608 ok
AR, E /T EE A ORIk 58 FE I 5 o R P 7 T A T 5 R A P fr )
BUF R MR AX AT, 8 /B R R S /R T L B L R
AR EHE BT 5RAPMERX—FE, MENarEE s R AR, Hred—
ANWERTWAE S, 8 N/ B AE R I RN TS AR I . A SRS e I 28 5 i 5 5
B VO SISEA, AT # R TR TAETERKh s I e, BRI A ERREH TMO
5 TMU A7 852 78 Rk 5 B AR5, 1 R LG 75 IR0 PR B N/ S iy 1428 161 2 A7 R A7
P e IR . BAR 28-pin BH%E(K) HT46R24/HT46C24 HAG WA~ E R 88, HIL

TMRI1 ARl s By DU . IR TMRO AN REASE A8 krh S8 FE M i x5 e 2 )38t
ST TR P, A P T A5 A —

External Timer
Pin Input

TON (with TE=0) | |
Prescaler Output
(with clock=fsys)
Increment -
Timer Counter Timer +4

Prescaler Output is sampled at every falling edge of T1.

Rk e 5 B U AR S e B
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HDLTEK# F—F LY

[ YmFE5rPige — PFD

PFD #5115 VO 51 PA3 JLH . XADhReE i HERRE R £E, R A B X6,
XA GRS AR 0 W B A TR o SEAERR IR, X T AT P AS 308 I 2% 10
HT46R24/HT46C24 1 & , WL HEMBLE LSS, PFD M P AT LU B A & I 2% P AR —A4S

PFD e B A 2 I 8 i A5 5 S " PRI Bt B N 5 B O 81 52 I 45 TL00 M 24 (Prescaler)
AL AT AR I IS SR, ey s s (KD o R S A T s 0 s 1)
IR, FEAGE RS TEIT, 2 I 38 A TIUE A7 A7 8 (DT AR TE Bk 3G BRI S =/
W HE S, FEPFD S th S RE . EIN SR A S E P T A AR IO, Rk
Lt BAABLE RS R A S 2 N B i

B PFD IEHEAE, 20K PA il 25 47-8% PAC (%5 3 (BB i . e e % b
N, W PFD ¥t A, 25 LRV IEH S I AE . FUA 4 PA3 A8 “17,
PFD firth 51 A S it o 3N H 50 0 4t FH 7 PFD S Hh K JF/ 265l 7, R PA3
BRI PEE A “0”, PED HHbE G

rmer v ||}
PFD Clock

PA3 Data

PFD Output at PA3

BN AR GEIN B AL A PR 2 OGP I3 7 A (R 7 3 AT D™ A A 8 R i R R A

45 3 4% (Prescaler)
BT TMRIC, 5 sda bl A7 a8 0058 0 A7~5 2 A T LUK @ S i A 250 A o 3 e e gt
TITRAR I e BT s i A5 5 ] SR UK Bl PFD 8= A2 5 B 2 HH 18T

WA HEO

MIBATLE S B S 5 BTN S AU, 8 B/ B T A A 1 2 5 A A R
EFRIZNAE . SN E I/ T 5 LR 5 e At S DRI, B 138 R W e 2205
ML, RTLLEFR L s BRI B IR 2 AN 5 o 5 IR 2848 T e 223K B)h PFD 51 .
3 HE ML Ik R PED iyt INE, o I % T DURR A8 S I/ T 25075 A7 4 R I/ T S 0 P 2
AR5 K IR 5l PFD.
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HDLTEK# A/D R 5 R R M

GTEE R F W

E AT B IBATAEE W AU, 8 S I BSOS A N R g B, 5 AU
BEMAERD . ERXAMLUT, M@ NS AR, BRI DN S
SRR NI FY P38 v B I o 0T T ke 8 FEE U A, R I 0 I Tt A 8T A 8
ARGl AHE I8 ST LR IR (12 8 AU Y BUAE E I 2 N 5 1 BRI A AT 3l A ix A
HMBEATBAT N EE N SN BRI, ST A E N S A EAN, BRANASF
FUXASNERAE, RSENEE AR M2, TR B AR I AT I 0 B
o [AVRERRR DU A A A SE I S0 L 0 A A E T B B, B IR BRI A B F A,
A1 P9 S 2R G ol 87 I 2 N AN ) 2

okt o8 BE R ) 4%

B3k A/D TR LA P s A kb G U I (PWMAAT o X7 a8 T P42 1 458 1
M, R EANK PWM 27 A7 85 W ERF PR IAE, PWM D RERT SR At b 4 L mT il i
R[] B o

TERHRAT AR, B MU —A PWM #4878 T X 24745 0T A —A PWM fir
IR HL, XA A9 0 PWM. ST FAPA PWM HitH s b, S 428024 PWMO Al
PWMI. 47044 PWM fir iy, AT 53 AN A AERS, 4000 PWM2 R PWM3. & 1F
AN 8 fr, FoRAmHIE PSRRI st T iR m PWM ERIIRE, F—
ol JE 0 B R A Bl A T R T B, B 7+ BEAlER 62 B, BT
HT46R47/HT46C47 N A & ) 6+2 FEx0Ah, o 8 8 7 b ng 38 Jok 8 ML X0 ik 2% o FH 6 —
TAERE. B MR L E TAERUS, BN AR HUIA R PWM il b %
HENE, H PWM I, HEHTT S AN PWM SFA7a8 N, T AERERIE I Py ik
PP 00 CAERSEC R RT, B B WA P8 SR 2 B Bl hofs dak T2 40 4 2 1 R ol L 44
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HOLTEK i ’

=z
F—F WALl
KEATE AWM 5, PWM IRl it RGN foyso
BENAS bliibic PWM B ekl PWM H1E8B 4K
HT46R47/HT46C47 1 6+2 PDO PWM
HT46R22/HT46C22 1 6+2 8% 7+1 PDO PWM
HT46R23/HTA6C23 1 6+2 I 7+1 PDO PWMO
(24-pin 35) -
HT46R23/HT46C23 .
o 2 6+2 B 7+1 PDO/PDI PWMO/PWM1
(28-pin Ff3%)
HT4624R/HT46C24
o 2 6+2 5% 7+1 PDO/PDI PWMO/PWM1
(28-pin %)
HT46R24/HT46C24 PWMO/PWM1/
4 6+2 I 7+1 PD0/PD1/PD2/PD3
(48-pin #]%¢) PWM2/PWM3
PWM IjReR

Vo TG BRI B 2 AN 4 ADNF R, AR PWM SRR BN T RE, X
R DVRAETE 2 R . B AR ) PWM kA 3/ 1 S 3 i 1) 5 5. PWM st bk
BEAIE, IR R A K 8] 8 B 80K 2 -2 PWM it K Ik o 528 D6 B PWM AR &5
PWM I3 (AN R 2 Ak o 25 PWM I B RGN B fsys, T PWM {H24 8 A7 1, 4~ PWM
FAWIRIE N foys/256. SR, 24 PWM LAELE 7+1 BN, PWM HHIHE N foyy/128,

TAELE 6+2 BEaURS, PWM i il i

L 2 foys/64.

PWM IR

PWM 5z

PWM & H

fsys/64 for (6+2) bits mode
fsys/128 for (7+1)bits mode

foys/256

[PWM]/256
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6+2 PWM iz,

W —> 8 A7) PWM T frasfsiil, AN56281 PWM EIH 256 NI EIHAL . 75 6+2
PWM #EAH, A~ PWM IS4 3 PO A7 PR 30T, 0 A YA 6 R0 O~ st L 341 3,
FEREPLL “1” o WA TRMIRALS 64 DMIHEPE . XM, B200L 4 %
R EA . 8 ALK PWM SR A7 28 B4 AN 43, 1A S A AR IR E L B HEAS PWM I
RS S A 2 f~58 7 A, oK DCAH, B hEE o i~ 1 1, &
R AC . 7E 6+2 PWM #alrp, PUASESIF AR a5t 2 F RN,

A/D T8 B AE R T

S5 AC (0~3) DC (Duty Cycle)
i<AC DC+1
WA 64
(i=0~3)
i>AC bc
64
6+2 BRI FBIE

THEZER 6+2 BT PWM K RITE o T 003 S A 10 PWM R ST s 23 Jd DY Al s
R A S AC H5 PWM EHIISE A& .

sz AL I L AL YA L L™
[PWM] =100
PWM [—————» f——— f——— f——— f———
25/64 L 25/64 L 25/64 L 25/64 L 25/64 L
[PWM] =101
PWM [¢ k—> [4—> [4—> [¢
= 26/64 25/64 L 25/64 L 25/64 [ER 26/64 L
[PWM] =102
PWM fe¢ [« F—, F—, [¢
= 26/64 L= 26/64 25/64 L 25/64 (SR 26/64 S
[PWM] =103
PWM [«
26/64 S 26/64 L 26/64 (S 25/64 — 26/64 L

PWM modulation period : 64/fsys

<

Modulationcycle0 i Modulation cycle 1
>

Modulation cycle 2

Modulation cycle 3 Modulation cycle 0
>

PWM cycle : 256/fsys

6+2 PWM #5z

b0

AC value

DC value

6+2 R K PWM 75

46
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HDLTEK# F—F LY

7+1 PWM B,

T —> 8 ALY PWM T Arasfasiil, M3 PWM A 256 AN 8 B . 78 7+1
PWM #5454y PWM R SO 3 P AN AT 10 7 R0, Bk A R 60 35 0 R s a1,
TR “1” Fome AT RMIRAE 128 Ml E . fEXAMERT, 5382 A
FOEN R EIEE . 8 A1) PWM TR AEA 5 00 B AN 4, XA T AE A B (R B A PWM
RN A R 1 A~28 7 47, RORDCAE, H W88 041, F£x AC
fH. 78 7+1 PWM R, PN A S5 L, a0 R R s

S5 AC (0~1) DC (Duty Cycle)
i<AC DC+1
VR E I i 128
=0-h i>AC DC
128
7+1 R A A ME

TEEIR 7+1 BT PWM R T o T8 00E R A H PWM R UL s 23 )P Al s
R AL AC(H S PWM BN R R .

fsys/2 ”
[PWM] =100
PV ] -— f————————

50/128 50/128 50/128
[PWM] =101
PWM fe I f—————————

51/128 50/128 51/128
[PWM] =102
PWM |« le [

= 51/128 S 51/128 I 51/128

[PWM] =103
PWM

521128 d\; 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 B
b7 b0
| [ [ [ [ [ [ [ | PWM Register — (7+1) Mode
L AC value
DC value
7+1 R B PWM F175%
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PWM iyt i

FEFTA AP, PWM it PD i 6 VO 5IEAEH . BEREASS ) PWM % i
W) VO 51, SAERE MR PWM HEEIET . 1/O i 456 25 4745 PDC HHAH R AL
HAE “0”, LAALRATTEER) PWM St 5| v B i R . 7R 58 U B M LR LD
PR, DURITESRIY PWM HE AN PWM TAE8 25, ¥ “17 5 AE] PD 4 th i 257 47 2%
AR, U] PWM st & HIRAE S I Lo 45 “0” 5 NI PD % Hh $icdls 25 47 38 I A B A,
T4 kg PWM % H ) B I 5 i A FL 5P o e iX o7 5K, PD $idie i i 5 A7 2811 PWM
IhEER TR HIRAT o IR ANFEMEIE I 405 HE PWM Zhfig, (HUETE PDC 3 75 /7 45 A
P SG N “17, AFSLRA RN T I, s R 2 A A o b e BRI 1 5 A N o i P

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.0 ; PD.0=1; enable pin "PDO/PWMO0” to be the PWM channel 0

mov a, 64h PWMO=100D=64H

mov pwmO, a

~.

set pd.1 ; 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
mov a, 66h
mov pwm2,a

PD.2=1; enable pin "PD2/PWM2"” to be the PWM channel 2
PWM2=102D=66H

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# F—F LY

PR Heas

MFREZMETRAEM T, ABEASTHFHEERES RILFRNT R BT el PER
AEBLIXEEAF S, PN AUE L A/D F ARG 5B TE S . K A/D F i ik
LN WL, AR AN, B2k, AT R AR Ry D 35 R 1R 7 SR AR
Po BBKINEERE A/D BLE P HLERE S T UA B \AEIE ) A/D $e4eds, wfilng DLE B
NAMBIERMES CR BB ILEEHIE D) H EHIG X S5 5408 9 A7) 10 A7 14K

RIHY BAY PR WATIH
HT46R47/HT46C47 4 9 PB0~PB3
HT46R22/HT46C22 8 9 PBO~PB7
HT46R23/HT46C23 8 10 PBO~PB7
HT46R24/HT46C24 8 10 PB0~PB7

A/D ¥ 2844 % f7 3 — ADRL/ADRH

SR TR T TR O BB 10 A HOR0T- R, Ko A7 10 L 25 47 4% ADRH UIG (2 25 1748
ADRL W. 7EFEHGt R AR, S0 LT DU Bl W A 27 478, DUSRA S e P I s e
. BERNR, N ELA /A9 ADRH S22 R T 8 fir. MifGAr% 773 ADRL HAIM T
8 BEHH 1 2 R, LA LR 9 B 10 R A A — B TR

ERESP, DO~D8 1 D9 J& A/D B 45 A7 .

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

A/D BIEEFEE — HT46R47/HT46C47 A1 HT46R22/HT46C22

Yt Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ADRL D1 DO - — — — — -
ADRH D9 D8 D7 D6 D5 D4 D3 D2

A/D BB FFR - HT46R23/HT46C23 Fl HT46R24/HT46C24
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A/D HBBERIFFH — ADCR

25173 ADCR JILAedieth) A/D S DD RE MR A . B/ 8 0 %547 58 5 LI D) R 4
R/ B R A/D B, TN RBEE, AN % VO, I
PRI A/D HE A1 FF A FISE 2

A4 ADCR 7 ACS2~ACSO fi7, ‘B SGHE M 5. BTN P EE
s (YRS e Fh s, DR I3 4 B 8 AMASEHOL T N P 118 58— /NS A 200 43 ) R 3% B 4 9% . ADCR
FAEAE T ACS2~ACSO {71 Dy fie 1F 2 v e WA BT 3 B IE R B 9 3 A/D Hediedt e X T

HT46R22/HT46C22, HT46R23/HT46C23 Al HT46R24/HT46C24, AT )\l A\ EiH,

ACS2~ACSO ) =AM #4%H T BB+ MXT HT46R47T/HT46CA7, & LA US4
NIBIE, it ACS2 AP, HARHFE “07. XtT HT46R47/HT46C47, HWIHE ACS2 £
“17, Tk L ACS2~ACSO FIZhRE.

ADCR %1725 [f) PCR2~PCRO 47, I 3K 5 SCPB it 1 _EWIRES 5 A4 A/D e e g ORI,
WE e G IE M VO . X T R A 8 ANHI i N il i 1) HT46R22/HT46C22 .
HT46R23/HT46C23 1 HT46R24/HT46C24 L Hl, FHFEIL =Lk & PB i O LM
Thag; xt T HA DY AL A\ B T8 1K) HT46R47/HT46C47, H14: PCR2~PCRO iX 3 {7 ik
MMEZTERT “1017, HIbfed 5 “100” MF, WmiE ANO. AN1. AN2 Fil AN3 #5
B E AR N . BRI, WS PCR2~PCRO 2 ¥k “07, WFAT PB 3 k5]
FEIE A B E 0 IEH I TV/O, X Y A/D 45 2% v 16 1) B 50K 4% 9 P LA /D ThikE

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 AN7

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

~asasas000O0
~ 2002200
~o-20-20=-o0

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"
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HDLTEK?‘#5

b7

0
0
1
1
X

0000

0 0
0 0
0 1
0 1
1 X

Select A/D channel
ACS2 ACS1 ACSO

0
1
0
1
X

0
1
0
1
X

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

b0
[sTART|EOCB]| PCR2[PCR1 ] PCRO| ACS2| ACS1] ACS0| ADCR Register (HT46R47/HT46C47)

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

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

0 — 1: Reset A/D converter and set EOCB to "1"

ADCR Zrf7#sH 11 START iz, M THIITMIR AL A/D $etfedds . 2450 7 HLioE sbir A ARAR 3
B, RETEIZRAC, Hiar MR A 2 START A N2 ARREIE i,
HANF R BZARART, WK ADCR %5 fias i) EOCB A7 & “17, SAIBEHA A

START {37 ] - A SR e e 4 (10 T/ 5K Bl

ADCR 47459 1) EOCB {7 H TR I B EU o FE I e . ERE 4 FII45 )5, EOCB Aif
SRR HLASIME N 07, bAh, B B W AR AR AN A/D IR SR bR

R, SRR, HLax T P TIN5 5

A/D AR S8 5 SR BN

7 A/D NESH T I . 2R A/D W EETPITREERRE, FRHLHE W ADCR W 47431 () EOCB
Br, REEUEAR AT ER, LMECh I3 R A/D B A S AR N i
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HOLTEK i ’

A/D FBBE PR 74 - ACSR
AID HESI I IO REIT 6 foys (04080, TSR ACSR %7881 ADCS1 F

A/D T8 B AE R T

ADCSO {7 I15E -
b7 b0
[TesT| — [ — [ — [ — | — [apcs1jancso| 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

BAR A/D ISP e RGN B fsyse ADCS1 R ADCSO #RiE, (HAEFE iR A/D INERJs
T MAT — LR El . T SRV A/D IR tap ISR /IMER Tps, B, MR GEh Blok)E
it 2MHz Itf, ADCS1 Fl ADCSO f7 ANBERA “007. 7 WITE, K T30 A/D 4 1N T
Lps, FEANHERN A/D Hifl. 7% TR TR L] 7, #bs B S*REEHEAN
VIR, T BT A/D I Bk /N1 1 B /IMi

A/D B 80 B #(tap)
fsys | ADCS1, ADCS0=00 ADCS1, ADCS0=01 ADCS1, ADCS0=10 ADCS1, ADCS0=11
(fsys/2) (fsys/8) (fsys/32)
IMHz 2us 8us 32us KX
2MHz lps 4us 16us X
4MHz 500ns* 2us 8us A X
8MHz 250ns* lus 4us A X
A/D B8 E BITEE
A/D FINT B

FrA 1 A/D BTG S5 PB 3 H ) 1O 5113 . ADCR #4743 ¥ PCR2~PCRO 17,
BRSE A N 5 | BV A 1E R 1Y) PB il VRN 5 LB, 2 e 1 T AR N 5 B
AR FREE TR g o X Bl =, 510 shag vl iR ki hl, MIES 1) 1/0 3R 4E
DhERE BRGSOt —F o A S IVE S IEH 10 VO S1MAE I, vl 3 i FE I % 150
WE R, FRE N A/D A, W BB B AW TR, PBC i A7
BIHATE e A/D N, 58T A/D SIEAHASIE, 4 PCR2~PCRO Al fig A/D
IR, ARG O H B AE AR RS . FIGHLR I VDD b A/D BRI SH R,
PN F AN W] L B A o S A0 M ) B VDD, AR 2 0 s (R AR i B i 7
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HDLTEK# F—F LY

TR

A/D EHHD R

MRS A/D FeAad RSN

B

% PB i () A/D HiASI, J@i ADCR () PCR2~PCRO £, #EATH%] N A/D
LPNG L

W2

Jiid ADCR 1) ACS2~ACSO {7, EFEERENH A/D ikt miE,

PR3

JEiT ACSR H1f] ADCS1 Fll ADCSO 17, JEFITH I A/D el f.

W4

WUREAG I T, ) W ) A AR A L AUE i 1, DA ER A/D DIReIBNTE . AR AL
FHM AR, b WA EMI (A2 F INTC % INTCO ) 4B K “17, A/D Hik
2P T e AL EADI (A7F INTC. INTCO BY, INTC1 ) 2B Al “17,

WS

W ADCR /78511 START 2 A “0” F “17 FE[HIF] “07, 0T CAFF A4 4
BRI FRHILRR €07,

W6

A[LA%2 4 ADCR /745111 EOCB 47, A B 58 i by i 12 4
i, FOREHARR AL TN FisEpE, TTEI A/D #3774 ADRL 1 ADRH
PAFAR G . 53— ROk, R Wi ae BERRDE, W TEs, BIPaEA
A/D T RS TFFRIT

HAE IR ADCR & A745 1 EOCB A7 (PR TR A R PR T 5 d, DR 4 7]
DELE
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FKRIEK?‘bﬁ

A/D T8 B AE R T

NI PP B R B e R AN R B BB S

Minimum one instruction cycle needed

AVp! VR

» e » e
EOCB
A/D sampling time‘ AID sampling time
2tAD 32taD
3 <5
PCR2~PCRO 000B 100B 100B 000B
“1. PB port setup as 1/Os
2. A/D converter is powered off
to reduce power consumption
ACS2~ACS0 000B 010B 000B >< don't care
Power-on Start of AID Start of AID
ese conversion conversion
Reset A/ID Reset AID
converter converter
End of A/D End of AD
1: Define PB configuration conversion conversion
2: Select analog channel
le— 7600 —»| le— 76t0 —»]
A/D conversion time A/D conversion time

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

A/D ¥

A/D FEHRIBF AR AL, TR SRR e A Y AR el B R
PTG A/D BEHid RIS, B R LI A SRRk S TR AR AT R e, eI RS, FRT T
CAgkg e Thig. MR ITIERIE A/D Fei i BB G A, B FIrE N R 2
ADCR #2231 EOCB 7, 5 R i E N2 S54F A/D s R A2 N iR
- R B IX AN T, el 12 43 HT46R22/HT46C22 #2511

Jafl: ] EOCB %18 5 i 0T I e 36 g 45 R

clr INTCO.3

mov a,00100000B
mov ADCR, a

mov a, 00000001B
mov ACSR, a

Start conversion:
clr ADCR.7
set ADCR.7
clr ADCR.7

’

~.

~.

~.

~.

~.

~.

~.

; 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
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FERIEK?‘bﬁ

BoFE SN

Polling EOC:
sz ADCR.6

jmp polling EOC
mov a,ADRH

mov adrh buffer,a
mov a,ADRL

mov adrl buffer,a

’

~.

~.

’

; 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

jmp start conversion; start next A/D conversion

S 8 v BT i T e e ) 5 R

set INTCO.0
set INTCO.3

mov a,00100000B
mov ADCR, a

mov a, 00000001B
mov ACSR, a

start conversion:
clr ADCR.7
set ADCR.7
clr ADCR.7

’

’

’

’

’

’

’

’

’

’

; interrupt global enable
; enable 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

; interrupt service routine

EOC_service routine:
mov a_buffer,a
mov a,ADRH

mov adrh_buffer,a
mov a,ADRL

mov adrl _buffer,a
clr ADCR.7
set ADCR.7

clr ADCR.7

mov a,a buffer
reti

’

’

’

’

2

’

’

’

’

’

; save ACC to user defined register

; 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

; reset A/D
; start A/D

; restore ACC from terporary storage
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HDLTEK# A/D R 5 R R M

A/D #H# T8

HT46R47/HT46C47 F1 HT46R22/HT46C22 H. 7 ML &H —41 9 Ailf) A/D s, ©A 14
s KAE AT X 1FFH. BTSN XG55 T VDD (B RAE, A — {7 AR08 Vpp/512
FIREI A . HT46R23/HT46C23 A1 HT46R24/HT46C24 ¥ HIA&EH —4 10 A2f) A/D
S, e B KA V]IS 3FFH, PRI Vpp/1024 IR, FEER 9
FEF 10 £7 A/D F40e 35 9, ASTIM BRI E5 74 P ) AR (V) 40 T

A

»{15LSBle
1FFH+ ——
1FEH+
1FDH T
A/D Conversion L e
Result T s
05LSB .
03H+
02H+
01H+
o | g | " — > (/oD
o 1 2 3 509 510 511 512 512

Analog Input Voltage
AR A/D #3088 — HT46R47/HT46C47 F1 HT46R22/HT46C22

»!1.5 I:SB!4

3FFH 1
3FEH T

3FDHt

A/D Conversion
Result

0.5LSB

O03H T

02H +

01H T

N N N @« N N N | > ( Voo
0 1 2 3 7 10211022 1023 1024 1024
Analog Input Voltage

BHAHF) A/D ##ThBE — HT46R23/HT46C23 F1 HT46R24/HT46C24

)
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HDLTEK# F—F LY

KT D EALER R, A/D BERBS NSRS I 0.5 LSB (ImES B . B T Al 0, Hs
FIBCA ALY S AERS I A 2 AT 0.5 LSB ALk AR, T B it e KK 42 VDD Z iR
1.5 LSB 4bek 7z,

A/D B geAT i K £l LSB AR MRy iR 2, X EMALM R IR mmeE. T
HT46R47/HT46C47 Fl HT46R22/HT46C22, H: 9 {74511 A/D ##eas 8 ARG HERE, Xt
T HT46R23/HT46C23 F1 HT46R24/HT46C24, H: 10 f745 5 1) A/D B84 9 AL

2 Ay N, —

I'C Re&$1T8:0
PC k2 i CRIH 1 SR T & At o 22 0 0 VR 1o (E P42k B R s AR e (v T g
P, R AU IERE Y L T 2 (N T4 M. BR T HT46R47/HT46C47, J&#E A/D &
TR HLEARAL T 1PC Mgk, 1PC AR Th A # M e I vk 4%

Data Bus

[

Slave Address Register
(HADR)

12C Data Register
(HDR)

Address Address Match
— HTX Comparator (HAAS) 12C Interrupt
Direction Control l l

scLx Datain (ToLSB] _*) g

SDA X »|  Shift Register

M lgData Out (From MSB) SRW, Read/write Slave

I:i >
- U -

TXAK, Enable/Disable Acknowledge

HCF, 8-bit Data Complete
Transmit/Receive
Control Unit  |HBB, Detect Start or Stop,
EEE—

IPC Sk dpiANG DAL, —h SDA S FF R AT B L, 53—k SCL i () A7 ol
o MTAER —BL LR BUERZ AR AP, BRSNS TR AR i
i VBN L B, TETERE, BTN I, fE PC R L — AN ML AL T°C
SN R R AN i — M bk TR o

A BAANEAE PC R IR, — Mz B, 15— AN BEEAE 9 WHL. L
FUNHLHRTT LS AR, (H N bl m gk . % T RSB AR 7E AR T i 1t
P, AF PC Bk FRIBEA BRI, 2510 RSB, S 1PC
SAER AT N 0 RO A ORI A7 A LA YA, 43928 HADR. HCR. HSR il HDR. I
PC BT ENAL g, RIEET . RiEMHhE RIEHI A G 5 55 .
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HDLTEK# A/D R 5 R R M

I'C BNk %5774 — HADR

745 HADR 2 5 HUAE O ML 0 6 5 o %5 77 3 HADR (1565 1~7 B3 S BLG Mk
0 BEASE X o MIEREE PC A% R HLI% ML 55 HADR 25 77 35+ i Ak DL
B, D T IXAHLAE L

b7 b0
[ T T T T T 1 [—]HADRRegister

Not implemented, read as "0"

Slave address

I'C BN/ BB %78 - HDR

21738 HDR & 12C M2 /i H SO 51758 . 700 4 DU SR 3] 12C JMZT, MR%mss
BRECHE A OEYE HDR 29758 . 7EM PC M2 FHAEIEAR G, )L DU 25 17 58
HDR i X AN SR . AR %E] PC A% LIS s e N 2C sk ks, #w
B 75 A7 %% HDR K5S¢ .

I'C R&#EHFFEH - HCR

PPC B4yl 747 4% HCR 08 3 M7, 55 7 670 HEN, ZHRYGE PC M EThfg ekl
fE, W PC RETHREARRIL, WA DA e A8 . 5 4 £ HTX, RHRE
FRHL AR AR ROERT R R, SR s WL D s, 0 SR ¥ Sk 1B R
553 07 TXAK N RIENBANL . ERIT 8 Ml G, AT Bl e H AL I R % 5
PCRZ B R T akSAICE 2 (8, AeBelcr 2 080 2 0T, LU €07,

b7 b0
[HEN] — | — [HTx[rxak[ — [ — [ — | 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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HDLTEK# F—F LY

I’'C BEREFFEE —HSR

P’C M7 47 %% HSR &> 8 P IPIRA e as, s s Apidi . 4 7 474 HCF, 4k
PEHARFZATIRNE R €07, MiAEBIRRIECRIFER “17. 5 6 A HAAS, WKL M
Atk 5 WML M HBAEVCEL, EoR gl B “17, 3F BB PC APIrE SRAREAL . 4 5 W7 i
HHERGRRS, WM 10H & FREF. SHIED PC B4k HAAS fr. W °C Bk b
3% (1 M5 AP ML BEARDERE, ) HAAS Rr¥ i A7h “0”.

55 5 724 HBB £, 4{iilF] START 155, MM BN “17, R PC B iR, X
% STOP {55, WI4H HBB fiiEkN “07, Fon PC RSN, 4 2 A SRW, thil
RN/ G0, FCHIB EHUR A PC Rk BRI ER G RIS . kit sk
[ IE 5 MBI M EDEFCET, B 22 HAAS A8 “17 1, B R LRSI SRW
PERARNAN LS TARE ROR R IL R i SRW 755 T “17, RR EHEMN DL
FiEECEE, IR ML 1% &R, 2 SRW (&5 “07, Fon EHLESHIE S ML -,
DAL G ALY 122k BB ke B L 34

b7 b0
[HeF HAAsHBB[ — [ — [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"

I2C 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

8 0 ALV B AL RXAK . 1 RXAK (g A7 “07 I, Fonfe kil 8 M 2 Jm i
59 ANINECE] T IEFIN R T AEREBGUT, Rikumaiil RXAK A7, Wi
SETR MO — Ml Rk gk S s H B RXAK R E o “17. [, K
1532 FE I SDA S I, IXHEEHLAE AL STOP £ 5 R BR A £
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I’'C B&E R

PC B2 EE iR T B pUA s 25 18, START 155, MMM &% SdRRE, Ba
AT —A~ STOP {55 . 24—~ START W55 K% S 1°C MLk Li, Prafe gk b p
B S HMEAE S, Hpd ann g LR A EdR 2Rk, BABMaT 7 A0 Ak, 55—47
L (MSB).

START signal
from Master

v

Send slave address
and R/W bit from Master

v

Acknowledge
from slave

v

Send data byte
from Master

v

Acknowledge
from slave

v

STOP signal
from Master

WAL LR L 5 kT SR B VTG, AR P A RS HSR I HAAS SR 8847, I H.
PEE—A PC il EANPWIIRS TRITE, MWL A LS00 A8 HAAS A7 R A,
FAWT P TRV BT VTR, SR 8 AR R IEI SE . ER R IR), TR,
757 AL MNSBHE R A% e 2 G, B R ORINES 8 M N B/ G, A WAT AL SRW A7
R LTI AT, AR 3 N R IR 2R 2 N B . 7 R KR 31 1°C Ak
SR PC B BCEIR 2 1, SRR LAY 2, B TR KD TR e B I T A%
o PRI

H5 BT WL Mkl 'S 31 12C S 2k bk 35 77 4% HADR .
o L2

¥ PC MBI P /R4S NI HEN A28 0 “17, 168 I°C R4k
o LIR3

He T A7 A7 A 1 BRI ALEAL, AR I°C Sk
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HDLTEK# F—F LY

- RIBEES
START {5 R diER R PC BRMENSA, MAL LE D AHLI )T HLA=2E . START
ES SIS PC MM A NI . AEA I, HBB {744k B &R 1PC Rk
fik. START 1554 SCL 3y I {5 1 BT+ 1T SDA Sify 1 A A= B ey BT B BT 1 AR 4K

-  MHidk
FEHRILN START 15 S PITAT ERAE PC B LIS AR . 4 T #ie 2 508 & AHLIE
W, FEMLALERH START {55 2 J5 S R ML . ZERaIE] 7 (2 bk Bl s, i (1
ML E 5 BB 7 AL HIESE T LA . 0 SR WL R Atk 55 AOHLER B BIL AR P bk
ULPR, hasr=d—ANPWEE PC B PGS . Be bl 2 JFREE 8 A3 e i/ 5k,
E R WAELAE HSR ZF A7 A% 1K) SRW 470 ML RIE—AMCHF I NB L (TE A 5 9 3R
LHHEVTECES, AL R Wl B e RS FR AL HAAS .

ARSI A PC B, FrolCaiE RIS FRUTIS, NIZ5eA8 I HAAS
B, ATFIA R IR SRIEUE SR [ 1 LI R DE G 2ok [ T Hidl 20 R IE M5 . 24 A bk DU
PCIN, AATLDA 2 1 A A3 A LS N B 21 HDR B A7 7%, sl Wi b 3ozt HDR
A M LARE I SCL i H .

Start Slave Address ;SRW ACK

SCL

Data {ACK} Stop
SCL H ]

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|SR|M|D|A|D|A]| - P

IC & i 7 E
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-  SRWAL
HSR 277788 FH 19 SRW V7 5 SCMHLER B BN 1PC R 2 3 AU A2 B4 1°C R 2 5 5
T B WUBERS A A7 e e A2 1 ik o i e el o WAL SRW A7 E h “17, MR
MUELIN PC SR, BT LA AL A HLDA 20 8 2 i R 36 o A% HH a1 1°C gk, it
SRW {725 “07, WA ENE RIS 1PC Mk, Bl LR HLL A5 e 30 ok
M PC gk LU

- MEAL
T VA Mk 5, AT/ 12C Sk b py s stk 55 00 T R DG 2 (6 AR Ll 25077 A — A B 2%
55 . XANEE 5B YA ML A HEEVCE . R BB B B N A5, W
TN STOP 155 LIS HGEIN. 24 HAAS (7 85, kB PUEC:, MHBLER T
BLEHTI SRW A7k g e S A b R ik v il 2 He it . W SRW A7 k@8, WABLAL L
I AZHE B E R Rk, R HCR FFA7a% o 1) HTX ALNAZME B “17, W SRW A7 412
B, JUDMBLER T LR i B e, B HCR 274748 T i HTX ML Za el “07,

-  HEEFEH
BRI E N 8 A, AEMHLIAE CRACE MHbhEZ J5 PR o AT AL A& R 0 5
T LR ARARNL o 8 AL BRI IR, MO W AAEFR T — N Ed At — PR
“O” N o IR IR B R B BN AL T, WIS BT SDA i 1 HL AL
X141 STOP 15 5RO PC MLl MR IR ik 47 45 HDR 257285 b Wik
N ki, LR R LA ZR S 2R 04 B S5 N HDR 2 474 o A SR st 4o,
MBI LR Z0U A HDR A5 4745 HH BREUBE A& RO £ -

SCL
SDA — —
Start bit ¢ P [ P Stop bit
Data Data
stable allow
change
B o

S B
U P T AR R AR N, AU 9 RINERP AN G TXAK.
Y RS BHLI L2 K HISR o069 RXAK ok Y £ 2506 1 55— ALHR 517, R
AT 5, WIZREIR SDA i 119 LA FFBE M A HLAOKRE) STOP 555

62


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

HDLTEK#

Disable

Write Slave
Address to HADR

.

SET HEN

12C Bus
Interrupt="?

Enable

CLR EHI

Poll HIF to decide .
when to go to I2C Bus ISR Wait for Interrupt

SET EHI

Read from HDR

RETI

A4

Goto Main Program

Y
Yes ~RXAK=1
?

RETI RETI
No

I’C BB AL

Goto Main Program

CLR HTX
SET HTX CLR TXAK

. Dummy Read
Write to HDR From HDR

CLR HTX .

CLR TXAK Write to HDR
Dummy Read

from HDR < RETI >

RETI

I’C B ISR RER

63



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

HDLTEK# A/D R 5 R R M

3K A/D RFNH R HUSEE SRS AT fE . ST B ShE S LR INT 14
il TE RS/ TIEER . A/D BN TPC 21045 P Eh RE AR P 3 b T D) RE A THRAT

HT46R47/HT46C47 NS I 1PC Be 11, JLEAT AN E AT EE, —A 8 i i 2
8% INTC & LLEEHIFTE sk ah 1. 1l HT46R22/HT46C22. HT46R23/HT46C23 Al
HT46R24/HT46C24 #§HAT —A> PC #2111, —A> 8 A7 (1 e 42 1 25 77 A AN A2 LA Bl B A /)
WrkRrt . DRt A T A TR B A2 28, B INTCO R INTC1.

—EAR W RN, BT B R WeR B Al GRS BR EMIAL o X ANTT (AT LR 1k
ATAT 3 — P B Wtk e . e R P T SR AT AR R ZEAE REIA ], E A T SR AR AL
3o WERFEA TP IR S TRUF IELESAT, BEIA 55— AP Wi Zskugf, EMI {781 INTC
ARDGIAL W] LARE BT, LLARVFUL A Wl m . SRk OO, RO G e fdife,  mh ik sk
WAL, HF] SP Ay 1b. WERESRILZISNAE, TIHEH U8 S BN IR .
INTC Register — HT46R47/HT46C47

b0
INTCO Register — HT46R22/HT46C22
En | e[ ew | HT46R23/HT46C23

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

b7
| — [ApF] TF | EIF [EAD]|

——— 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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| o7 EErEEE |E”3| | INTC1 Register — HT46R22/HT46C22
B E - B N HT46R23/HT46C23
I2C 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 ZFPIHE A HIARR, HT46R24/HT46C24 HAT WM BB /AT 58 . BRI
F T RI T ATt INTCO A1 INTC1 b2 247 s s, B 5 e sh WIS i |
R DV .

b7 b0
| — [11F | 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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FKRIEKg4b5

A/D T8 B AE R T

b7

b0

| — | — | wF] ADF] — [ — [ EHI[EADI| INTC1 Register — HT46R24/HT46C24

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

12C 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"

FE AR, B T R MBS R LI BE T o 2 TP TR RN, SRR AR T AR I
EHNHERE,  FEBbEE IR T AP0k 35 P RRER b IL I FRET . SV U S IO (S b N HE
Heo MR RBUES . IR A7 45 mUR TS T A7 48 10 B2 b IR 25 R e oA, ik 2424l
AT RE SRR AR P Iy, DK Py 2 N TSN A 47

AR RERL LL R AT B R SR ARG AL, DAPR SR 21 TR o

Automatically Cleared by ISR
Manually Set or Cleared by Software

Automatically Disabled by ISR

Can be Enabled Manually

Priority
> RequestFiag e e e e i Hgh [
] e Comiers ] feroL» r' L,
% ntermupt Request Fiag T1F T—1 " i —t Baling.
—> Interruﬁt/%e;our:avs?rft-‘?;g ADF EADL ¥ o ]
%
—> Interrupt :;E:sst Flag HIF A~ o Low [

wE: THEY,

TIF o Wil Sk b & A2 F1 ETID A W7 4 68 A7 52 0T N BB P 41 € i 48 110

HT46R24/HT46C24 . 5 ML 5 o X+ X H A — 4 2 B 8% () HT46R47/HT46C47
HT46R22/HT46C22 Fl HT46R23/HT46C23, &M /TT412% 0 K nmi— 2 i) 4% TMR, 1+ Wrig

KARERN TF, RERIFRA ETI.
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HDLTEK# F—F LY

A1 A

BE AN W R A, A AR R IR B AL RS B S . AR BT AL BEL 4 75 A7 A
INTC 2% INTCO {155 1 f7.. Ak s it INT 5 0 s BRI i okl o, 2 Ja AR M
S SRAR S AL(EIF: INTC (W55 4 F0)ARE e . AP WTlife . HER AR B AN ™2k
B, BRI Tkl 04H A FRRT o UaMES Wi Ny, TR WTE SR ERREAT EIF S35
£ H EMI A7 439 % LA B RE & b

7E IR

T I 2 PR R ZE A 1 P 3 P A BT e R . T R 4L I AR I
B HL, RS REAL ETI 4 %5 475 % INTC B INTCO HI55 2 £ . ST B W4 8 N i 20
B, ERFEE 0 b Wl EAL ETOT A5 2 A7, e R3S 1 b Wil A ETIT M5 3 L. 24
TE I A S, o B 8 T A R Wi SR bR A, 7 AR N R T . TR —
HE I PSR HL, G SRFREA, TF %542 28% INTC B8 INTCO 55 5 47 . KT BAG PIdL &
PR, ERTEY 0 MG SkbrA& AL TOF %5 5 A7, M ias 1 1lskis&AL TIF 428 6
Pro 2 EBER P WA BT W B AT HEER AR5 L 1) W 3 o WA el AR, — FLSE
AT e asiis e, S rE AR R T . T BT — 4L RS BB, %P R e AR U 08H
AR R . Mot R A P SRS A PL, BE i 8 0 FEAE KR T, 1 Mk 08H
AR FREFE, HSE IS 1 PR, 0 ik OCH AR T REF o 24 P38 o e ol i S I
FRITE SR BRBAL TF. TOF B8 T1F g 247 H EMI A7 &4 & LI BE LT b

A/D il

BEAL A/D IR A A, ML (K R IR A BE A7 EADI A 205G 8 o KT HT46R47/HT46C47, EADI
Rr K 2FAE4E INTC IR 347, % T HT46R22/HT46C22 F HT46R23/HT46C23, 4y %5 47 4% INTCO
WIEE 3 47, 1XF T HT46R24/HT46C24, A77474s INTCL HIEE 0 7. 4 A/D FAFEP 58 %
W, BT A/D B RAREAL ADF, 7245 A/D Hlki. %IF HT46R47/HT46C47, ADF
K PFAF-4% INTC B 5 6 437, T4 T- HT46R22/HT46C22 F1 HT46R23/HT46C23 , Jy 25 17-#% INTCO
(IEE 6 £ o XIT HT46R24/HT46C24, 475 /7y INTCL 58 4 7o 43 e 45 1 P Wi A6 BB 7 1
AL MR H XN A/D I e E AL, — SRR SR A/D FE R T e
AT AN . Bk HT46R24/HT46C24 4b, %A Wikt~ A= itk 0CH 41 FE 1
Mm% T- HT46R24/HT46C24, WIZiH M Hikl 10H 4K TFEF. 24 A/D trilrgkm g, o g
KRG AL ADF 2585 567 B EMI A7 25305 22 LA B & P kT
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HDLTEK# A/D R 5 R R M

I’C H i

B PC R R, AR IRERES, EHT 0565 E . X T HT46R22/HT46C22 Al
HT46R23/HT46C23, EHI A7 k#4748 INTCIL 155 0 A7, %) T HT46R24/HT46C24, N3
1788 INTCL (055 1 7. [ 2IVLRL ) 1°C AShhik sk /2 1°C $dis 735 Rk se e, iy
BAL PC WS RARENS HIF, 2k PC Fhli. %T HT46R22/HT46C22 F1 HT46R23/
HT46C23, HIF {7k & /7 8% INTC1 [ 4 {7, Xt+ HT46R24/HT46C24, K 74745 INTCI
FISE 5 A, R, HT46RAT/HTA6CAT AAUE PC #:01, EHIP S22 8 INTC B4
MAFI) PC AE RN S SRERAEAT o 2432 A (K AP T4 R (7 4 007 AR IR0 AN (9 1°C
H T8 B T LI, P P T S e B BT T ) 1PC Wbk B 1°C 30 4 i o J
KA. X HT46R22/HT46C22 A HT46R23/HT46C23, %Mo Eult 10H Ab i 7727
PHHT, 1% T HT46R24/HT46C24, WIZIHF il 14H 4 10FR2F . — B 1°C HRIRTEma R,
R SRR S AL HIF 2335467 H EMI 7 2305 % LR RS T .

TR e AT

M R AR P ANE S T2 kb EHEZ TS, G A N o W SR g A VE, T ke
JE—A T2 Bk . T 248 HZE RT3 B sk 0 1 L R BB L AL 56 R X ANAT LLd i
B E EMI LA EAB# R

HT46R47 HT46R22 HT46R23 HT46R24

P TR HT46C47 HT46C22 HT46C23 HT46C24

R AAL R AL 5 RS
AR 1 1 1 1
TMR/TMRO % 2 2 2 2
TMRI1 {5t N/A N/A N/A 3
A/D s b 3 3 3 4
PC B2 i N/A 4 4 5

WHRE: A HT46R24/HT46C24 AL A HE 2%, | TMRO 1 TMRI. ZR4ILE A HLA
—HAEE R, B TMR.

AT AN SR A B P T B A R, ELAERI P A RIS A2k, WA b b Az P S b 2
MR . AEH] INTC A5 474518 2 0 57 i A9 I8, AT AR 1k [R]e  A (A OL o
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HDLTEK# F—F LY

WMBEREI

W WTE kAR EAL TF. TOF. TIF. EIF. ADF & HIF 59 Wi{fifgfs ETI. ETOI. ET1I. EEI.
EADI il EHI JL[RITE o5 47 2 v 1) P 45 61 25 4798 INTC. INTCO Fl INTCL. @i BRAg
R REAT, AT LUBR il WA SR, SR, — ELA WA SR bR AR 1 e, SIS PR B AE INTC.
INTCO 5% INTC1 % AEa5 N, B SN 0 o IR 28 7R P AT B SR AR A8 Bk

WA AL AP WS TREF A ZAE A WA T RET” 154 Il R R EAEAN ]
FIORHI S D0 2 7 BT ZIRAT (RELE N o (B R — SR HER FLAAT R A b, 24 iR
TR A5 WSS 5 R R AT I, SRR ISR 2 1R 51 o

=R VAIEI) e
ALINRERAEAT I HUPFEAR B 7Y, AR 07 HUAT DABUE — Lo AN S OO RN L E 4
o BHEENRE, ARG GE BOBIRG R HUG, SRR IEIR, PP LR A A
T HUBE AL RAFIPIRS B IAT S & RRFIEA . BB )G, ERFARITIRIT
B, B EE A E AR S I B IR . BT EARE 2 B eER
N, AEAF IR LI AR IR A s s IETT 46 AT RE S o

Br T L E A, BAE R HLEAESATIRES, A L B A i s 00y Las 200 B AT
Forp =AM AR A A IR GS BAHLARAT RS, RES TR SR T 2R F. XA
BIPNIEF BRI AL, B HLh R LE S A A2 S0, TR HR 20 25 A s R AN 2 S
DM S A7 5 BRI 2 i i s SR LD T LUE R B o S22 55— FB 2R 1 1 I
i T ST HL, PTAT R AL BRI B B R (K 75 A7 & A P F g A

FA PP EA AR RT LVR (RZSAF A, 7 R AR T2 — IR A E R LR, —
TR RES 5 AL R 58 4 AR S AT
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HDLTEK# A/D RYEa B AU T
$=LiA
3oL P 5 A B A R LR, o P WLIEA TR A fr 2k
- R

R SEAT AN ARG (K SR, R R HLERE . BR T ORIEREFAFif 4% 2 AR 4G ik
THRHAT, BRI e AR R A T 4T, BT A R A/ L 25 A s T
N S S ) B AR AR AR b R A I S R R R AT, DU OR b RS AT S A B B AR
4

PN

AR HA AN RC SALDhRE, BT HaE AR e, e R RES 5110
FEMHNA RC WS . BT RC HEIES BT B R ] o) S S8 48199 RES 5 I HL J5A1E R AR e i I — B At
KA N IRFFAACH o A BN TR Y, S AL R W A A 1k . RES 51k 2] —
EWEEG, SR trerp, AP FFLEEATIEE#AE. FEIT SST 2 R4 LR
J&13 System Start-up Timer {1455 o

Vbbb — 0.9 Voo
= %
RES ‘.tRSTD_’
SST Time-out
Internal Reset —
LHEARFE

—  RES5IHIRAML
R HLIE R AR, T RES 71 M SRS 3T 50 S st b SRR, SRS 4
WP L R EREMER G EEM MG —F, TP EEsSPaEh £ HRT
KIFERIAT .

0.9 Vop

@ T\ 0.4 Voo e
[ tRSTD P

SST Time-out

Internal Reset

REST | MR ALIN 7B
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HDLTEK# F—F LY

- EBEESAL -LVR
B HUEAT G R G A Ak, o] DU e ) AR L o o 07 SE 4 it P L, B HL
BER (KL T BE VA AE 0.9V~Viyg INTEHI, X J& LVR B4 A PNEE A APl LVR
AELUFIAG: 200 LVR /55, BIZE 0.9V~Viyr MRHE, WIAEER 1ms. W
MRHEFE AR 1ms, W) LVR #4208 HARSHAT R IfE .

LVR

SST Time-out < [RSTD B

Internal Reset 1

R FB R R AL P

-  EFESRERETEEH R
B T 15 AR SAT TO Kl ol 1 24k, I RAF IR T 403 ) 5247 F RES S AAH I .

WDT Time-out

<_tRSTD N

SST Time-out

Internal Reset

IEH RN E T H0 % R AL B

o HEREIRRHE R
B T I8 S AT SR T SO KIS0, B T R B 5 MR 0 W I
%5 0 . TO WG GIREREN 1 4b, AR AR AR . o tosy IOAN 1 0 A C A

WDT Time-out 1

jetssTp|
SSTTimeout |

BN A 1A B AL
NEEZALTTEUARR 15 XM AAR S . X 2ek7EAL, B PDF #1 TO, #TRIRS
AT, S D RE SR 1 T ERS A5 LR R R s R . SRR R TR

TO PDF Xk Jis
0 0 F i RES 547
u u — B ATIN ) RES ZA78E LVR IR Z AL
1 u WHEATIS ) WDT % H 547
1 1 HALT & 15: 1) WDT i 52 47

“u” FoRAAL
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FER RN 2 G, SRR, ST T &,

W B EAERHR
PR s HE A F
rp AT Hh T B
B I E WDT ¥ Bt B v i
SE AT FA A R 5
A A SE I AT B 2 T3 A A 2 B
LapNE nhiiTa| JTT VO W AR
HekFREH MR Fa T Fi i Hi K T

AN (K ST AN TR 18 7 S M SR LA K 9 RS 25 A 2 o DA DRAIE S R A R P IR IE 4R T
FERFEM ARG, TR LA RS DU IR R RN AR T AN A IR 57 0 7 5%
Wi B LD A 0 A A ol o

HT46R47/HT46C47
— RESEA: RESE LVR &7 | WDT #H&A. | WDT #HER
(ErR) (—HRIZATH) (—IRIZATH) (HALT FEH)
MP —XXX XXXX |[-Uuuu UUUU [-UUU UUUU [-UUU uuuu
ACC XXXX XXXX [UUUU UuUUUU [UuUU UUUU (uUUUU uvuUUU
PCL 0000 0000 [OOOO 0000 [OOOO 0000 [0OO0O0 0000
TBLP XXXX XXXX [UUUU UuUUUU [UuUU UUUU (uUUUU uuUUU
TBLH -—-XX XXXX [-—UuU uUuUUU [-—-UU UUUU |[—-—UU uUuUuu
STATUS --00 xxxx |-—-uu wuwuuu |-—-1lu uvuuu |[--11 uuuu
INTC -000 0000 (-000 0000 [-000 0000 |—uuu uuuu
TMR XXXX XXXX [XXXX XXXX |[XXXX XXXX [uuuu uuuu
TMRC 00-0 1000 [00-0 1000 [00-0 1000 [uu—u wuwuuu
PA 1111 11111111 1111 (1111 1111 {uuuu uuuu
PAC 1111 11111111 1111 (1111 1111 {uuuu uuuu
PB -———- 1111 |---- 1111 |---- 1111 |--=-- uuuu
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 wuwuuu
ACSR l1--- --00|1--—— --00(1--- -==-00|{u--- —--uu
“u” FoRAEAY
“x” FRAHE

“_ R
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HDLTEK# F—F LY

HT46R22/HT46C22
— RESEAL RESHE LVR 847 | WDT #H&A. | WDT s &M
(LD (—#kiBATH) (—BBATRD (HALT E{Z8)
MP — XXX XXXX |[-uuu uUuUUU [-UUU UUUU [-UUU uvuuu
ACC XXXX XXXX [UUUU UuUUUU [UUUU UUUU (uUUUU uUuUUU
PCL 0000 0000 [OOOO 0000 [OOOO 0000 [0OO00O0 0000
TBLP XXXX XXXX [UUUU UuUUUU [UuUU UUUU (uUUUU uUUUU
TBLH -—-XX XXXX [-—-UuU uUuUUU [-—-UU UUUU |[—-—UU uuUuu
STATUS --00 xxxx |-—-uu uuuu |-—-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 uuuu
TMRC 00-0 1000 |{00-0 1000 |00-0 1000 [uu—-u uuuu
PA 1111 11111111 1111 (1111 1111 {uuuu uuuu
PAC 1111 11111111 1111 (1111 1111 {uuuu uuuu
PB 1111 11111111 1111 (1111 1111 {uuuu uuuu
PBC 1111 11111111 1111 (1111 1111 {uuuu uuuu
PC -——== -=-11|--=-=- -=-11|-==-= —-=11|=-=== —--uu
PCC - --11|---- -=-11|---= —-=11|--=-=- —--uu
PD -—- ---1/---- ---1/|[---- =-=-=-1|-=-=-= —-=-u
PDC ———— —==] |- —==] |- —==] |==== —-=-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- -0-1(100- -0-1[100- -0-1 |uuu—- —-u-u
HDR 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 |O100 0000 [uuuu uuuu
ACSR l1--- --00|1-—- --00|l--- -=-00 [u-—=-—- —-uu

AR
“x” AR
“ R
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HT46R23/HT46C23
— RESEAL RESHE LVR 847 | WDT #H&A. | WDT s &M
(LD (—#kiBATH) (—BBATRD (HALT E{Z8)
MPO XXXX XXXX [uUuuu uUUUU |[UUUU UUUU |UUUU UuUuu
MP1 XXXX XXXX [UUUU UuUUUU [UuUU UUUU (uUUUU uUUUU
ACC XXXX XXXX [UUUU UUUU [UUUU UUUU [UUUU uvuuu
PCL 0000 0000 |00O0O0O 0000 |OOOO 0O0O0OO (OOOO O0OOO
TBLP XXXX XXXX [UUUU UuUUUU ([UuUU UUUU (uUUUU uvuUUU
TBLH — XXX XXXX |[-Uuuu uUuUUU [-UUU UUUU [-UUU uuuu
STATUS --00 xxxX |[--uu uuuu [--1lu wvuuu |--11 uvuuu
INTCO -000 0000 |-000 0000 |-000 0000 |-uuu uwuuu
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 uuuu
PAC 1111 11111111 1111 (1111 1111 {uuuu uuuu
PB 1111 11111111 1111 (1111 1111 {uuuu uuuu
PBC 1111 11111111 1111 (1111 1111 {uuuu uuuu
PC ---1 1111 |---1 1111 |---1 1111 |-—--u uuuu
PCC ---1 1111 |---1 1111 |---1 1111 |-=-u uuuu
PD -—-- --11---- --11|(--=-=- -=-11|-=-=-=- —--uu
PDC -———— =-=11|-=-=-=- =-=-11 |[=-=== ==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 0o--0 0--—-{0--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—-— —-——-——— [XX-=- ——-—-—- |[XX—-— ——-——-——|uu—-—- ——-—-—
ADRH XXXX XXXX [XXXX XXXX [XXXX XXXX |uuuu uuuu
ADCR 0100 0000|0100 0000 |O100 0000 [uuuu uuuu
ACSR l1--- --00|1--——- --00(1--- -=-00 |{u--- —-—-uu

O
“x” RFAHE
“_ FoR A
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HOLTEK i ’

B iy

HT46R24/HT46C24
o RESEAL RESE{LVR &4 | WDT #H&E4Ar | WDT R R4
[@R::1:5)) (—IRIBITR) (—IRIBITHD) (HALT E{ER)
MPO XXXX XXXX [UUUU UUUU [UUUU UuUUUU [Uuuu uuuu
MP1 XXXX XXXX [UUUU UUUU [UUUU UUUU [Uuuu uuuu
ACC XXXX XXXX [UUUU UUUU [UUUU UuUUU [uuuu uuuu
PCL 0000 0000 [00O0O0O 0000 |0OO0OO 0000 [00O0OO0 000O
BP -- -0 - — -0 |--—-0 - —-0|---0 --—-0|-=-=-0 —-—--u
TBLP XXXX XXXX |UUUU UUUU ([UUUU UUUU |[UUUU UuUUU
TBLH XXXX XXXX |UUUU UUUU |UUUU UUUU |[uUUuuu uuuu
STATUS - -00 xxxXx |-——uu uuuu [—-—1lu uvuuu |-—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
TMRIH XXXX XXXX |XXXX XXXX |[XXXX XXXX |uuuu uuuu
TMRIL XXXX XXXX [XXXX XXXX [XXXX XXXX [uuuu uuuu
TMRI1C 00-0 1--—-100-0 1-=-—-=100-0 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 11111111 1111 Juuuu uuuu
PCC 1111 1111 1111 1111|1111 1111 Juuuu uuuu
PD 1111 1111 (1111 11111111 1111 Juuuu uuuu
PDC 1111 1111 1111 1111|1111 1111 Juuuu uuuu
PF 1111 1111 1111 11111111 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--0 0-—-10--0 0-——-—-1]10--0 0-——-—Ju——-u u-—-—-—
HSR 100- -0-1]100- -0-1]100- —-0-1 Juuu— —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 |O100 0000 |Jluuuu uuuu
ACSR l1--- --00|1-—— -—-00]|1-—- —-—=00 Juu—-—— —-uu

O
“x” RAAHE
“o BRI
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HOLTEK i ’

A/D T8 B AE R T

e o

AN [5] (40 355 36 96 T LR AP 25 AN (5] (0 1 55 SR AR A B 22 Y [ (1 D R AT PRl R S
PRAT LR, TR T RE I 2 3O 2 P IR L, SR A BRI aE . BT I
Iy L T A 3 oL FE AL TR 52 1K o

RN HEE
H PRI ARG e AP SN S 1 W R B U A RC BB . 7T DU HEE
SR

RG M &R 2%

W F ARG A IR, WA BRI E S OSCL Al 0SC2, W& EHT T AR
B, MATH e AN PRI Pe g v] LU FORARE Wik, (RSB AN/
A4 OSC1. OSC2 FHiZ [d].

Cl Ry
0SC1
c2 =
0SC2
/MR A
T ARAETRAT T U il R/ R AR 2R T W LR 1. C2 R R R1H.
MR ER IR C1,C2 R1
4MHz g ik OpF 10kQ
AMHz JL4RAS (3 D OpF 12 kQ
4MHz JL4R % (2 1D 10pF 12kQ
3.58MHz fhiA OpF 10 kQ
3.58MHz JL4R2% (2 D 25pF 10 kQ
2MHz fh R SRS (2 D 25pF 10 kQ
IMHz i 4 35pF 27kQ
480kHz LR 3% 300pF 9.1kQ
455kHz JLPR %% 300pF 10 kQ
429kHz JLIR %% 300pF 10 kQ
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HDLTEK# F—F LY

ARG BAIRY 2

AN RC HESE ) RA IR 2%, T HA4E OSC1 Al GND 2 [AliER:— A BHELILE 30kQ 3|
750kQZ AT HLRH . P~ AR RGN 1 4 43S S 1R 41E45 OSC2 %t , LA RS54 F P10
FI . BRI IR G AR T B AR, (HARG R 4 I VDD 35 RS A B 1) 1 i 5022
DA SEANSE B SRR 1 T2 T B RS W I 5 2 SR 3% B o AP Rosc MIBEAE,
S F LY RC PRGN LLEO Vpp Rtk 12253 #7

Vop

I

470pF

0OscC1

Rosc

fsys/4 NMOS Open Drain ¢——{ OSC2

HLFH R AR A

ER: WITHERANEE L Rogc FERIVE A ve e S, B BoRI 8 s 28 A2 s i a1
AR o T L H % o T 31 OSC2 Y open-drain iy, WIRAZIN_E3XAS B 25 DLk s 5 7 2e
IR E

EIVEN RS &

WDT Jié A Se A dE 450 - FLET e R 8, e SV I I I S
Yy 65us FARTSMHIMBIERL. 25 HMEABT BN, RGBS L) 1E, 1 WDT
55 Bk 1 B LIRS VA A, ARTTE SRR, O T RIS, WDT
T B HE BT % ]
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HDLTEK# A/D R 5 R R M

EHERE T R A e

PR AURE I “HALT” 484 5230 Bt sedn - 45 R«

o RGEIRG AR

o 76 RAM 8 )7 FIZF A7 BN A DREFAAR

o U1 WDT WIEMEEK 4 WDT #5485, W) WDT R4 ke AR J5 7 3 30 -4

o AN/ s FUIRES TR A

o PDF bR {4 A7 TO ARG %

MARGHEN HALT B, RGN LA D Re R FE. AR, il fE w1 — R,
WR P9 WDT § % SR A e, e K RIS S E S B> R RE S BIFE . BLAMIRAEH] A/D
e, MMERGIRGH UL 1k, A/D HERR ST SRR INAE. BN HALT KL
A N EFARAE R FER, NiZJeHs ADCR %4788 T PCR ATIEE, FRAE A/D Hids.

R LGE AN E AT AR, 3 PA EANME N BEIE S B WDT 6 H K B T s i
o AMBEACEAIARATS S, 1 WDT 3% AR ] LOARHERIE R 3) WDT it &7, @i
% TO Al PDF Az, il LA 5E S A7 K PDF b i Az i OB R R 45 L H sk /74 CLR WDT”
FeA KRR, AT “HALT” #54 WAl B 47 PDF bribfr. W WDT &ERH, TO Frik
REREEARE, RIS e — AN U AL PC A SP MG, 171 e B 5 AL R S Rtk 25

Sy 1 PA ST A F T 325 ] AR — BT (R SESE . 3 11 PA AR R B m] LA
FEMOE UM L P DI RE o S/ M), R R AE T — 49RO MRS HIT . 2R
RYGUEML SN P T, A PIRIETRE, U S TSR BE AN A o A RE(H MR
FEFFREAE T AR A AL DRELIRAT s B 18 i W A B (E SRS ORI UL 1 v B iy 4 2
KMo ABBAERE N B Z BT AN A W SRR AL BN 17, AR AP T (1 e D RE s
TR, HMRRE A, [PIEE RIS SR T 2 1024 DRGNS Hbgihve, A
JEIYRE SR AE M 2 I o U SRAE M i i 1 25 R A B PP T, RS2 1 v T R e R A TR
SEIR — AR I, R M L AT T AR, B 2 i 1 45 A5 S0
7.
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HDLTEK# F—F LY

&I ¥ e A

& 11052 IR 45 R D REAE R L 301 F ) T PRAFE AR SAN T P A, Tt R R e AN LE 5 B A
PR BIARAI L. 2 WDT i, e —A SRR 3. WDT i i vk
PRI PN SR — PRt EAL AT WDT 3% S a8 2 I o CRETN BhER
P 4. SRR WDT BLE s A R AE, WAL AT G A FE- SR o3

E AD RINBFHL, PrAGE TR E 2 e, WiEEe/SREE. WDT I A 4 1 i
B R BAR E HE R TR LR . 7E A/D RAIT, BT S WDT MG N B A e,
WDT 82 — & ARG ds, AN N 5V IR I 65us. 2E B2,
IXANE FH I PRI B T LABESS VDD, R FIHIE T 2. 55—A4> WDT W 4fys
PRI SR A B, & RGN B DY 239 (fgys/4). Tois WDT B S5k F & W ER K WDT
P A UL SR A Ta A Il &5 AMNEY—AN N TS o SR AR AR T A A 11365 H B I
7 HT46R47/HT46C47 T, XAMRARL R W a2 F 25, s FHem Ay, /0
FRBAT LU AN R IO ok s, LA R 22 3 2B SER AR L. TSR
B AT B B e — G, TR SRR 19 20 AR BSORAR NV ) WDT e HH IR ] 25 L ECA) 2
IR o SEBR 20 R BRI B e S BT HT, WDT VSR 00E. i, il
R RE WDT % I A2 22 (4096), S (K13 H I AR AR A fo/2'> 31 fo/2" 15t H
W, o fg 278 WDT B EME . aimgirids, X ANE gy Lok 3 N5 WDT e #r8E >k B
E iR

WARAE R N PG I B, BTN, HREEATERN)E, BN ehafEibH
WDT ¥k L HARS H ). EIXFMEOUT, R el SMBE i NS00 . B RGHRAFLE
TP, A N FE WDT 3k &% -

ARG ILHBATIRAT, WDT i s T8 R0, HEAMREREN “TO”. KRk
RAGAE TR, WA — ARk ) WDT i S AR, B R4
AR fl SP oA ZRITTE T LUK Bk WDT RN A 3 —FlUE ARl A 52 A7(RES 51K 1),
O TR AR, TS SRR “HALT” $54. A4 PR TVE 2405 1%
BT IZ5A78, DML TUERE . SB—FuE P2 R — “CLR WDT” $§4, =
T2 A “CLR WDT1”#1“CLR WDT2” P/ ME 2o X T H—Mrik$E, HEHAT“CLR WDT”
I RR WDT. s —Rhikss, A %447 “CLR WDT1” F1 “CLR WDT2” W3 A fig i
IR BR WDT. G T3 “RIeBEhEmme, WA “CLR WDT1” IE#A{f H kiR WDT,
VB FPITIX A8 H TR, R AT CLR WDT2 71544 #8114 WDT. [EEEf“ CLR
WDT2” #5424 BE&PITIE, REEEPIT “CLR WDT1” #5474 1] LUEBRE 150 I 4%
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HDLTEK# A/D R 5 R R M

CLR WDT1 Flag — Control

CLR WDT2 Flag —] Lodic

1 or 2 Instructions 4

fsvs/4 —— Config. | ¢ f5/28
Option —| 8-bit Divider 7-bit Prescaler| WDT Time-out
WDT OSC Output —— Select TTT (2'3/fs, 2'4/fs, 2'5/fs or 2'¢/fs)
WDT Source Selecté

Config Option

fs/212, fs/213, fs/214 or fs/215

EIIfERS

VERE: 1. 7 HT46R47/HT46C47 I ARREAE ] 4-to-1 [IHEMEIE TR B fo/2'2. £o/2"3. £/2' B £g/2'5,
T E K 52" IR
2. BN RV B G — S A5, WDT % R e 48 . kB el 2196
B TEE T REM 2645 B 2"5/f5.

T JEL 18 T3
Wit HT-IDE R Aifn, AR R & v DL R IEIE . X T OTP e b, B HLHE R
WU WARAF ARSI S . T A IR A UG & R G Re 2808, AAEAR IR &
/R R, A E BN R LS, R AT DR SRR s . T
PR A B, MR I — 25 U SAE L) A= I W ESE i, A 5 AN R P BT
No. P

1 WDT i4hi: WDT OSC 8 fgyg/4 BU%: fg

2 |CLRWDT #8445 %: 1302 4454

3 |PAO~PA7 Wil LIfE: fHREELRRAE (AL 4aHD

PA, PB, PC, PD, PF L4 s A5 2k T5
Cag AN SO A T3 F IR B LB 5 o b B ity 1 syt I T 3 LI RS )

5 |PDO~PD3: PWM IIfigik . PWM I (AN FO e T3 16 5 HLiR 5

PWM KEkfe: (7+1)E(6+2)RE
(HT46R47/HT46CAT 4k, B IRAT(6+2)80

7 |OSC A% HE: RC o Crystal

PA3 PFD Lhg: fliREkFRaEE
PED I 4P ERE: [ Timer 0 28 Timer 1 PFD 4l ( R4} HT46R24/HT46C24 T )

9 |WDT ZMiZ&%: 222,28 2" (HT46R47/HT46C47 [R4M)

10 |PA6, PA7 PC B4kThfk: fliRETkERAE (HT46R47/HT46C4T R4

=Y
|98
11 |LVR Zhfg: fFREskkrbe
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HOLTEK

IV FH P

Vob
Q 0.014F
1T VoD PAO~PA2 K—>
100kQ
N PA3/PFD ¢—»
. RES
0.1pF = PA4/TMR [4—»
10kQ __
PAS5/INT [4¢—»
0.1uF
PAG~PA7 {—>
PBO/ANO
PBIIAN [
osc 0SC1 PDO/PWM [¢—»
Circuit 0SC2
See Below
HT46R47/HT46C47
Vob
9 RC System Oscillator
470pF osci | 30kQ<Rosc<750kq
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 5 R R M

Vob
0.01uF ~
(P _LH VDD PAO~PA2 K—>
100kQ PA3/PFD [4—»
oL RES PA4/TT —>
T 10kQ PAS5/INT [4¢—»
PA6/SDA [¢—»
0.1uF
7;7 VSS PA7/SCL [¢—»
PBO/ANO
PB7IANT [
osc 0sC1 PCO~PC1K—>
Circuit 0sC2 PDO/PWM [¢—>
See Below
HT46R22/HT46C22
Vobp
9 RC System Oscillator
470pF
0SC1 30kQ<Rosc<750k
Rosc
fsvs/4 0sC2
C1
OSC1 | crystal System Oscillator
— For component values,
c2 consult Oscillator section
0sc2
R1
OSC Circuit
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HOLTEK

Vobp

(P 0.01uF
VDD

100kQ

0.1uF

10kQ
0.1yF

7;7 VSS

See Below

0SC 0OSC1
Circuit 0SC2

PAO~PA2 K—>

PBO{ANO
PB7/AN7

—>
PCO~PC4 K—>

HT46R23/HT46C23

470pF
0sC1

Rosc fovs/d
<« osc2

RC System Oscillator
30kQ<Rosc<750kQ

C1
OSC1 | crystal System Oscillator
[ For component values,
C2 consult Oscillator section
0OSsC2
R1
OSC Circuit

83
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HOLTEK A/D R 5 R R M

Vop
PAO~PA2 K—»
Q 0.014F
_T_ VDD PA3/PFD [¢—»
100k PA4 4—>
PAS5/INT [¢—»
0AuF = RES PAG/SDA [¢—»
10kQ PA7/SCL [¢—»
PBO/ANO
0.1uF 1 K—>
7}7 Vss PB7/AN7
PCO~PC7 K—>
PDO/PWMO
1]
0sCc OSC1 PD3/PWM3 =
Circuit 0sC2 PD4~PD7 k—>
See Below PFO~PF7 <—>
TMRO [¢—
TMR1 [¢&—
HT46R24/HT46C24
VoD
9 RC System Oscillator
470pF
0SC1 30kQ<Rosc<750kQ
Rosc
fsys/4 0sC2
Cc1
0sc1 Crystal System Oscillator
— For component values,
Cc2 consult Oscillator section
0sc2
R1
OSC Circuit
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HOLTEKY ’ BoE BERES

B E M

R

>l
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HDLTEK# F_E BLENY

AT R HURDIE IO/ T E TR, RS HEN — AR, AR
HUET ERATHRE I A, AR AL, $eft 7% i MR 4, o145,
FEFF BT AT LA DA SEBUAR AT B T

AT HEINES T IRE SRR, 3T RILDIRE D AN el

82 AH

K 4a4 LT E—M RS AWSRPAT . 43, WHSERMNEEE AL Y, —AM
A R F A RGN B A, bW RE SMHz RGN EpRG 3 N, K A
HGAE 0.5ps PHATTER, 05 SLE T FHERAE A Tus AT e BARTEZF AR 4 ]
3545 IMP. CALL. RET. RETI f&EXIES, EURIEL4000 B FHEa
T A73 PCL s 2 AL — AN AW 2N AT, — B384 0% PCL [N ZF, TS5
BB 2k, SiFE L A ERAT. Fln “CLR PCL” & “MOV PCL, A”.
o F B iy & DI R A, U SR BRI 1 4 R A BB SR A e — AN R, R
A —A AR
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HDLTEK# A/D R 5 R R M

HOm H1EE

R HURE 7 o B A 2 A s o B A 2 — A =T MOV 199584, Bt AME AT L
MAFAE e R 2 BN (S IRAR), T HLRES LIRS 7 BN R SN # o Bt A% 1 1o 2 2 )
I 2 A s R WAl B 226 B0 o i 1

BERZH

RIS FRE A PR o S WU T Fe B4 O BE ), e RS P BLA i Fie A 4R
RSN SRS S . A S R i 255 Sk sl AT 0 I, BEE IR
AL FEPEAT AL (1) 6] . 41 INC. INCA. DEC A1 DECA 2545444t 7 — A5 e ik 11
HIN—B0— 1) Ee.

BHRMBAEHE

FRfEZHIE H A I AND. OR. XOR Fil CPL A# AL 7R At 5 ML e 4. K2
B MBS HNIE S, B RR L AURN BNt R EREIRIESE T, miRis
HEERANE, WERESPEN, NINEHERZEHEUCEBAIFRS, #a RR. RL.
RRC il RLC $4L T [ 28 M A5 B 8l — i vk« B Hia 45 Fl 8470 D IR P R, 34
T N2 AE AR RN, T A W AT R RTS8 (712 S W] . 7E e 5 RV 1)
BHARR .

G SO e

TP 53 ST K BUE ] IMP 48 2B 2 fig @ Ml B8 CALL $82 R TRUP I, W
ARETATRAHIIT N, BF s Bkt XS b BCETE
TREFHR [P4E 4 RET SRSEBL, B ERE P BkIR] CALL #5842 Ja ik o 72 IMP 454+,
FEFP BB MRFER I IE T 2, JFANT W CALL 354 Besklnl . — N ARRAT I 2 3¢
BRI, BEFE 4R Ml A7 it o BRF R LR M LA IR SE o REPEBRAE 21, TR Hs
AREEPAT T — 452 sl FLB R, B 1 FORINHR S0 XKLL SRR REFE M K G HE, Bk
HAAFATREZAMIBTT RN, B 2 A B A L

frizs

PAEHE AP 38 D AL IS SR 2 R R R ML R 2 — o SRR T 4t i A1)
FRIDCICA M, FeA A r AL a5 AT g “SET [m]i” 8¢ “CLR [m].i” 84K
Vo Hohy b R AT o WA IR, R R A S N Y 8 A AbEE
TXLEHIE RS AR I A R A o IR N AB -5 A T R A TR A7 38 R 4 TR
£
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HDLTEK# F_E BLENY

BERIEHE

Bl AR AR P AE AR ST A, AR 2 AR FIOR A [ 5 RO, & A 6 3 e A
AR R IIAE . T S bR 8, R R DL VFERE P A7 it 25 vh B8 — Yoot vy H 4%
FAERIDIR, R 2E 4L 5 452 RV Bl b7 2056

HLeEH
BT Lkl
ﬁ\

feooh, HERLEUHEH T4 B “HALT” 482 FIAEFEF 7% s v R B
WEIAEE F I REIEH

TEH AR T I N 220582 o X554 (K40 H U035 2 B A SC & 15

=3
<}
=Y
<

RRBE—WR

Wkl
x: LRI%K
m:  HA A A bk
A: BN
ir 0~7 SA
addr: TP AEGif s ik

gk | BARSHE | A [mwimde
HAEH
ADD A, [m] ACC H¥lEAEt AN, &5 F AN ACC 1 |ZC,AC,0V
ADDM A, [m] |ACC S5HEAF#as AN, 45 RN A7t 2 1" 1Z,C,AC,0V
ADD A, x ACC 5 r BN, 45RIsA ACC 1 |zCAC0vV
ADC A, [m] ACC H5EHRAFAEAS . LR EARD, 4548 ACC 1 |zCAC0OV
ADCM A, [m] |ACC SS¥ii 77 ttiae . BEMARAEANI, 45 SUBONSR A7 it 2% 1N | Z,C,AC,0V
SUB A, x ACC 5Bk, 253N ACC 1 |zcCAC 0oV
SUB A, [m] ACC H5EHRAFEAANIR, 45N ACC 1 |zCAC0OV
SUBM A, [m] |ACC 5¥diAr e, &5 GBS A7 it o 1™ 1Z,C,AC,0V
SBCA, [m] ACC H5EURAFAEAS . ECIFREARWL, 45 AN ACC 1 |zCAC0OV
SBCM A, [m]  |ACC S5Hdifrfitas. HEAAREHEE, 45 RN 7 ik 1" 17,C,AC,0V
DAA [m] B IEIZE AN ACC ML ME TR, FRB SRS 1 C

AT ik o
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HOLTEK # A/D R4 8 HHLAE A 0
g | ReM AL BN R

ik vy A
AND A, [m] ACC S5HRAr it a5 i85, 458N ACC 1 Z
OR A, [m] ACC S5HURA A BB 5, 45 RN ACC 1 z
XOR A, [m] ACC 5Hilsfrtb s i mulid 5, 45 R8N ACC 1 z
ANDM A, [m] |ACC S5EURAF AR 585, 45 RIMNBR A0 2% I Note z
ORMA, [m]  |ACC 5¥HiAF a5, 25 BB A7 it 2% [Nt z
XORMA, [m] |ACC SHEAFas i o 5, 45 RN Ei A 25 [Nore Z
AND A, x ACC 5 rBifig5712 5, 45 RN ACC 1 z
OR A, x ACC 57 His g 5, RN ACC 1 V4
XOR A, x ACC 57 B8R s, 4 RN ACC 1 Z
CPL [m] S RRAT A IR, 25 BN B AT ik 2% [Nt z
CPLA [m] S BARAFAE A IUR, IO ACC 1 7
35 B AR IR
INCA [m] JBEE TR A, 4RO ACC 1 z
INC [m] TEREARATAERS, A RN [Note z
DECA [m] IEEARAER, SN ACC 1 z
DEC [m] FRIREAATAE RS, A5 NS A 2 ot z
BAL
RRA [m] BARAHESRATE 00, 459N ACC 1 None
RR [m] BARAE AR — L, G RN SR [Nore None
RRCA [m] WAL B AR A A RS AL, S5 ACC 1 C
RRC [m] LR B AT AT — 7, S5 BNt 35 [Note C
RLA [m] ARG —r, 4RI ACC 1 None
RL [m] HARIEAE B AT — A, S5 SN R A 2% [Nt None
RLCA [m] WA BARAE R B —0r, G ACC 1 C
RLC [m] WA R AP B AR — A7, 45 BN A% 2% Mot C
BT e
MOV A, [m] FEARATAE AL Z ACC 1 None
MOV [m],A  |# ACC % ZE 517 it o [ Nete None
MOV A, x BAr A% & ACC 1 None
(k-4
CLR [m].i TR B A A A Note None
SET [m].i PatR SRR DA [Nt None
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HoLTeKY ‘ BoFE BOENA

grieg | oM SR L
k22
JMP addr To o ki 2 None
SZ [m] WREAE R A, Wk N — 4454 [Note None
SZA [m] HAAAERE S ACC, WRNARNF, Wkl F—4%484 Mot None
SZ [m].i WEREARAFAH R 1A%, WIBGE T —4&R4 [Nt None
SNZ [m].i WA BRI A E, Mk N —4&de 4 e None
SIZ [m] RS, R RN E, WP T &84 [Nore None
SDZ [m] BIREAE GRS, AR R A E, WP T 44 [Nt None
SIZA [m] HBARAEAERS, B RN ACC, WURZENE, WEhET| 1N None

B Fiks
SDZA [m] REE A RS, BRI ACC, WURZRENE, WPLET| Nee None
—%&1e4

CALL addr TRFRA 2 None
RET AT REIFIRIE 2 None
RETA, x FREFIR ], IR O ACC 5 None
RETI AR 2 None
2.3
TABRDC [m]  [BHCHHT U ROM W72, FE% B 5l 47 4% 45 A1 TBLH Nete None
TABRDL [m]  |E:HURJE UUH ROM 78, FE3% S Bl A2 % 4 A1 TBLH QNote None
He
NOP Gt Ry 1 None
CLR [m] T ERBE A I Note None
SET [m] BB B A A [ Note None
CLR WDT THBRE 1058 2% 1 TO, PDF
CLR WDTI THIE bR )40 5 o 3% 1 TO, PDF
CLR WDT2 TR BR G 14058 I 2% 1 TO, PDF
SWAP [m] AT HAEAT A2 T AR TS, S5 BB B AT 2% [Nore None
SWAPA [m)] THHARAT A =T, 45 R8N ACC 1 None
HALT HEN AR 1 TO, PDF

VR LB, WA &5 AR BIPREE RN 2 AN, R BTk R,
T — IR
2 AEfAT R A A BEUCE PCL W A5 75 22 2 AN R AT
30T “CLR WDT1” fil “CLR WDT2” #5415, TO Fl PDF #rEf &Sz AT4 R
R, “CLR WDT1” Ml “CLR WDT2” #4447 )5, TO Fl PDF AR fr &S #iE R, Bk
4k TO FIPDF AREALRFEAAE
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HDLTEK# F-F BELEX

ADC A,[m]
Fe4 Ui
YIRERR

FEMbR AL

ADCM A,[m]
541
hhERR

MR A

ADD A,[m]
EER Al
YIRERR

AL A

ADD A x
T84 Ui
EERR

MR

Add Data Memory to ACC with Carry

TR E B A s . RIS AR N EAING, JE8 R A7 0 SN s .
ACC € ACC+[m]+C

OV,Z,AC,C

Add ACC to Data Memory with Carry

PR E B AR . RIS M CAREAL N BRI, JEEERAEAF a8 Ha i tlias .
[m] € ACC +[m] +C

OV, Z,AC, C

Add Data Memory to ACC

F PR & B AR AN Z MR A BAD G, 085 A A7 0] 2 2
ACC € ACC + [m]

OV,Z,AC,C

Add immediate data to ACC

H SN AT RIS N AAH IS, JEEE R A7 0] Bn s o
ACC € ACC +x

OV, Z, AC, C
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ADDM A,[m] Add ACC to Data Memory

54 Ui ) HEARE B AL A A R AR A B AING A S A AE 045 2 B A7 At s

IReRR [m] € ACC + [m]

bR AL OV, Z,AC, C

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

izl VAR BNARFITE 2 B A28 h B4 AND IS SE, ARG g Rk A2 Inl B s .

Uifieon ACC € ACC “AND” [m]

SombREAL z

AND A,x Logical AND immediate data to ACC

Ei=Rea V] VAPAE B b s AL IS/ AND (IS5, SRSt RakF R Rngs.

e ACC € ACC “AND” x

ARG AL z

ANDM A,[m] Logical AND ACC to Data Memory

54 Ui VEATAESR E BAE A7 G AR BN o B E AND IS5, SRJ5 145 A A7 R BUE A7k

Uiiedon [m] € ACC “AND” [m]

SR AL z

CALL addr Subroutine call

iR ToAAT I IR E ) TR, SRR TR 1 3R N —ANZEHAT M2 ik f
JEAHER, HEEBNTE B I AR QR ATRE Y, BT e & AN H, T
PL—A 2 FAIE 4.

Difedos Stack € Program Counter + 1

MR

CLR [m]
72Uty

FEMAR AL

Program Counter € addr

None

Clear Data Memory

2 Bl A s 1 A — LR 0.
[m] € 00H

None
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=8 HELEX

CLR [m].i
R4
IReRR

bR AL

CLR WDT

72U

Do

FEMAR G

CLR WDT1
TRA VL]

SRR AL

CLR WDT2

a2 Uty

IR

MR

CPL [m]
T Ui ]
s

MR G AL

Clear bit of Data Memory

78 BR At A 1AL ER A 0.
[m].i<0

None

Clear Watchdog Timer

¥ TO. PDF #Rr&ALA1 WDT 2#8EER
WDT cleared

TO <0

PDF < 0

TO, PDF

Pre-clear Watchdog Timer

¥ TO. PDF bl WDT e#0i5Er, i RIbHE& 2454 CLR WDT2 —iea){F H4 %0
EIATA G, EEHAT LI 1% A 55 CLR WDT2 A2 AT AT AR -

WDT cleared
TO <0
PDF € 0
TO, PDF

Pre-clear Watchdog Timer

¥ TO. PDF Ar&A7fl WDT #0E RS, HiERIbIE4 544 CLR WDTI —itsh/E H i
TREPATAAEH, EEPAT IS &M% H S5 CLR WDT1 A28 BAT AT 1EA .

WDT cleared
TO <0
PDF €< 0
TO, PDF

Complement Data Memory

K B S A AL B, M T A1 AR 0 30 42 1,

[m] € [m]
Z
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CPLA [m] Complement Data Memory with result in ACC

54 Ui ) HAR & B A A PR — AL IO S, HIA TN 142 0 50 0 48 1, AT RAARAF 0] 5 n s
HEAAFAE SR TP A B

DIfeRoR ACC € [m]

SEmbREAL V4

DAA [m] Decimal-Adjust ACC for addition with result in Data Memory

521 ) VAL BINAE P N B EUH R4 BCD (bR e H-aE D e, A% 4 4K F 9 5k
AC FRGMHBE, WG 4 A7 E—A> 6, ARG 4 AR, Wil 4 KT 9 B
C ARSI, WIAE S 4 Goin kA~ 6, T3 e B AKIR R8s AbR S AR,
SrAln_L 00H. 06H. 60H BX 66H, R A7 C FriGfi B VFEbdi 38 m, ‘E4dR s BCD
FORTTRT 100, Ay AT XOR BE -+ 3E o .

e [m] € ACC + 00H or
[m] € ACC + 06H or
[m] € ACC + 60H or
[m] € ACC + 66H

FEMAR AL C

DEC [m] Decrement Data Memory

2Bty KGTESE & B A7 A5 2% N BB 1.

PN [m] € [m] -1

SombR AL V4

DECA [m] Decrement Data Memory with result in ACC

521 ) RAEfa B Sl A s W OB R 1, JES R D] 20 & HBuh A2 as P A AL

DIfeRR ACC € [m] -1

SRR E AL z

HALT
TRA U]

IheEoR

MR A

Enter power down mode

SEAE AT LR P 2 BT HOCHA RGN B, (BEERAEAEIRFI AT A28 10 N AN (R &, WDT
43 45 4% (Prescaler) Wi K%, 5 5 bR5 % PDF 9% 5 H WDT i H bR 547 TO Bl «

TO €0

PDF €« 1

TO, PDF
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INC [m] Increment Data Memory
54 Ui ) HF & BUE A A A R EEE N 1.
Uifieon [m] € [m] + 1
SEMARR G V4
INCA [m] Increment Data Memory with result in ACC
izl FofiE B A NI BEE N 1, J045 Rffr ol Sonas B Gh 4 b I N AEA
Difedos ACC € [m] + 1
SombRSAL V4
JMP addr Jump unconditionally
Ei=Rea V] TR Ui i N A FE e UL AT IR, R BB M 4R ST, B i g NI, 3
A, L e4 o 2 AR 4
IReRR Program Counter € addr
EALE A VA None
MOV A,[m] Move Data Memory to ACC
Gl HEFR T B A B A SRR SR s
YigeR RN ACC € [m]
R MR ST None
MOV A,x Move immediate data to ACC
EizRea V] For AR 2 B
ifedon ACC € x
SEMAbREAL None
MOV [m],A Move ACC to Data Memory
izl K BN 1 Py A ST B 8 B A7l o
HIRERN [m] € ACC
R MR AT None
NOP No operation
52 Ui TEAE, HTRMUF AT T — 5482
Disedeor No operation
ALY VA None
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OR A,[m] Logical OR Data Memory to ACC

54 Ui ) FEAFEAE SNSRI 2 Bl At s OB AF OR RIAZ ST, SRJRHEES kA7 0l Sn s

Yifeon ACC € ACC “OR” [m]

SN G V4

OR Ax Logical OR immediate data to ACC

izl AL 2N s P B I SZ BV R OR s 5T, ARJGHESE AL A7 Ml S nds o

Do ACC € ACC “OR” x

SEmbREAL V4

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

Ei=Rea VLl KSR HER A A F0 22 o 1B E OR MBS, AR JSHCEE AU Ar I B A7 it s

YIRERN [m] € ACC “OR” [m]

SEMARR G AL z

RET Return from subroutine

izl KRR DX R BRI 28 R 7 o s, AR e Rl R 4k SR AT

HIRER N Program Counter € Stack

SRR AL None

RET Ax Return from subroutine and load immediate data to ACC

iRl bR SR VeI M EIEEY IS o - N BNy 1 2= WANRVALIL - Gy el e VAT EiR 2 S A

PN Program Counter € Stack
ACC € x

SEMAbR G AL None

RETI Return from interrupt

izl FE R W EE R R A P S B WD) e EMI A7 R A RS, EMI A& 5 7 4
BEMY 3= 2 h Wi A7 (75 745 INTC (1 0 1), ﬁuﬁ%{iﬁuﬁ RETI 454 Z ATEA H WA ma v,
XA WA TEIR (0] SRR 2 BTN

IReRR Program Counter € Stack

MR AL

EMI < |

None
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RL [m] Rotate Data Memory left
54 Ui ) Ko AR A M A A ®e 1AM, BB 7 iR Inl 58 0 fir.
UifigoR [m].(i+1) € [m].i; (i = 0~6)
[m].0 €& [m].7
AU 7 VA None
RLA [m] Rotate Data Memory left with result in ACC
54 Ui ) KR E B AR AR N A AR 1AM, B 7 MR 0I5E 0 £, TR AR 4537 ol 2 n
i LB AE 2R 1 N B
Uiigon ACC.(i+1) € [m].i; (i = 0~6)
ACC.0 € [m].7
ALY VA None
RLC [m] Rotate Data Memory Left through Carry
fr Ut Vo-fi 58 AR ATAE BRI N AOE R BB AL M 288 1 AL, B8 7 AR A7 BLSA (1 k7
FREMBE ARG 0 .
YIRERN [m].(i+1) € [m].i; (i=0~6)
[m].0 € C
C & [m].7
AR AT C
RLCA [m] Rotate Data Memory left through Carry with result in ACC
EizRea V] K AFAESRE BRI B IE R A AR AL R 2288 1AM, 58 7 A2 IARRE LAY HLA
MBERIAR SR 2R 5 O AL, THIASAL I 5 LA A7 0] B3 I EL B A7 A 288 Hh TR A AR
Difedos ACC.(i+1) € [m].i; (i = 0~6)
ACCO < C
C €& [m].7
SEMRAR AL C
RR [m] Rotate Data Memory right
215 ) KR E B AR N A AT 1AM, B o R IS 7 .
PN [m].i € [m].(i+1); (i = 0~6)
[m].7 € [m].0
R MR AL None
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RRA [m] Rotate Data Memory right with result in ACC

54 Ui ) Ko AR N A A # 1AM, HES 0 AL MIEE 7 A7, TRSAL IS A A7 [0 5
i B AR 25 N AL

Uiiedon ACC.i € [m].(i+1); (i = 0~6)

FMAbR AL

RRC [m]
FRA Ut

ARG AL

RRCA [m]
a4

FEMR AL

SBC A,[m]
54 W

e

FEMAR AL

SBCM A,[m]
ER VA

DR

MR G

ACC.7 € [m].0

None

Rotate Data Memory right through Carry

e e B ARG SR I N ROERIECIAR S AL AR 1AM, 58 0 A7 EUREAZ A7 FLISUAS (R 1A
ANERA 2 Y A

[m].i € [m].(i+1); (i = 0~6)

[m].7 € C

C < [m].0

C

Rotate Data Memory right through Carry with result in ACC

K APALHR B AP G 4 P B E M BERARE AL I AR 1AM, 28 0 ArICRBERLAZ H R A
(MBERIAR SR 2R 5 7 AL, RS AL I 25 Ak A7 0] B3 I HL B A7t 8 Hh TR A AN

ACC.i € [m].(i+1) ; (i=0~6)

ACC.7&<C

C < [m].0

C

Subtract Data Memory from ACC with Carry

H5 BN P B e s B A 2 P AR R AR A A Y SRR, A Ak A7 B R8s
MRS, CFREAIERRR 0, RZAHRAIEE 0, CHREMREN 1.

ACC € ACC - [m] -C

OoV,Z,AC,C

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

e IR R TS ey € R e R R B RR a ol AT D@ Y A (W B R e b R e
v WRG RN, CHREMFHR N 0, RZERNIEDN 0, CHEMBEN 1.

[m] € ACC - [m] -C

OV,Z,AC,C
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SDZ [m]

RA U]

DIReRoR

MR G

SDZA [m]
EER AL k|

FEMAR G AL

SET [m]
R4
Yifeon

MR G

SET [m].i

RA U]

Do

MR L

SIZ [m]

EiRea VL]

IheEor

MR A

Skip if Decrement Data Memory is 0

B faE BAR AR M A ST ZE 1 5, WURETR 0, WIRE U Bas FEin 1 Bk F — 4454,
HTIAR T 48NS BRI N8 J W, Froltds o0 2 NMEIIREES . WIA4g
RAK 0, WFEEAREHIATIR FRIFES .

[m] € [m] -1

Skip if [m] =0

None

Skip if decrement Data Memory is zero with result in ACC

K45 B A SR A RSB 2 15, RSy 0, WIREFA ot SR T 0 1 Bhad 46484,
Be & R WAt A7 1 B 2% L BB AR T I N AR, TS T — 482 I 2K iE
AN—NEIRL W, FrLAbis0 2 MRS . WEREERAY 0, MR FPEESEHITIR T
USRS

ACC € [m] -1

Skip if ACC =0

None

Set Data Memory
e B A SRR — DB 1.
[m] € FFH

None

Set bit of Data Memory
Ko e B AR SR 1 ALBEEA 1o
[m]i< 1

None

Skip if increment Data Memory is 0

R E B AR A N AT N L 15, R 0, WIRE ok Has i 1 Bbid T — 4454,
T T 48N S BRI N8 H M, FrRldE o0 2 ANEIIHE S, IA4
RAK 0, WFEEAREHIATIR FRIFES .

[m] € [m]+1

Skip if [m] =0

None
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SIZA [m]

RA U]

Do

SRR S AL

SNZ [m].i

EirRea Ll

ifeRor

FMAR AL

SUB A,[m]
EER |

iR

MR G

SUBM A,[m]
R4

hieEoR

MR A

SUB Ax
541 ]

IheEorR

bR AL

Skip if increment Data Memory is zero with result in ACC

B fe e BAR AR M AT 15, WURETRY 0, WIREP U Bas FEin 1 Bk F — 4454,
Se 8 R WA AF 0] BN 2% LIS € BORAAAE R BN AEARA, TS T 48 & N BRI
AN—NTIRA T, PrLAtss 00 2 MR & . WUREIRAD 0, MIFRFPARSEHITIR T
HDEiRa

ACC € [m] +1

Skip if ACC =0

None

Skip if bit i of Data Memory is not 0

RS E BARAFAE SRR 1 AL A 0, WIREFUH B 0 1 Bk — 45484, th TS T 145
LRI ERIEAN AR T, Preledi o 2 MEHINTE S . WURECRAY 0, 274k
BAHATIR T IS

Skip if[m].i # 0

None

Subtract Data Memory from ACC

R FOINES P A 2 S B AT A B JEAUREEAF R RN & MRS, C AR
B 0, RZERAIER 0, CHEMBEN 1.

ACC € ACC - [m]

oV, Z,AC,C

Subtract Data Memory from ACC with result in Data Memory

R OIS R L T B AP A AR I B, JRAE AR A PR A i s . WURETROL T, C
PRELLEER A 0, RZEARNIES 0, CHREMBEN 1.

[m] € ACC - [m]

oV, Z,AC,C

Subtract immediate Data from ACC

K ZmAs b AR L I, RS R RN AR . BURES N, CRRSALERR N 0, R
ZEERAIES 0, CHRBEMBERN 1.

ACC € ACC-x

OV,Z,AC,C
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SWAP [m] Swap nibbles of Data Memory

54 i) F I8 T BB A AR I 4 B0 5 % 4 A HAHAS e

UifieoR [m].3~[m].0 <> [m].7~[m].4

FEMbR G AL None

SWAPA [m] Swap nibbles of Data Memory with result in ACC

EizRea i R E B AR IOR 4 Ao 4 RLEARACHE, SRR HEEE RhiAr o] S0 ds AR A7 k45 1
WAENA .

Difedor ACC.3~ACC.0 € [m].7~[m].4
ACC.7~ACC.4 € [m].3~[m].0

R MR AL None

SZ [m] Skip if Data Memory is 0

54 U] WG EHAAFAE RS N A 0, WRE PR Eas T 1 B~ — 46452, M THUAS T 154
WS BERAFA =TSR HL, PrCAEde 400 2 MAHIiE 4. RGN 0, FR)paks:
PATIE F IR

RPN Skip if [m] =0

ALY 1VA None

SZA [m] Skip if Data Memory is 0 with data movement to ACC

izl K48 e BRI SR A B SRR R INAS, W ARAE S 0, WIRRFF AR T 1 Bhid 4484,
BT T ARSI S ZREA A I, TR0 2 AN, Wies
RAN 0, FEFPEREEPATIR T R4

IReRIR ACC € [m]
Skip if [m] =0

FALE A VA None

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

Ei=Rea ] R AR B A AR S 1 0 0, MRS TFEGER TN 1 Bl T — 4454, BTG T 54
I EERAHA A IR2 B, PTLAEER 08 2 MABRiE 4. RGN 0, FRFaks:
PATIE T B2

PN Skip if [m].i=0

bR AL

None
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A/D T8 B AE R T

TABRDC [m]
R4

FEMAbR AL

TABRDL [m]
FRA Ut

MR AL

XOR A,[m]
F84 Ui B
YIRERN

bR G AL

XORM A,[m]
B4 Ui
DIReRoR

bR AL

XOR A,x
F84 Ui B
YIRERN

MR AL

Read table (current page) to TBLH and Data Memory

KRR TBLP iR RIFE ARG R 745 CA AT 0O B8 8 B At s B s i 2
TBLH,

[m] € program code (low byte)

TBLH < program code (high byte)

None

Read table (last page) to TBLH and Data Memory

LM ARED TBLP s AR T (R)E —TOB BIR e Bl et as L s v i 2
TBLH,

[m] € program code (low byte)

TBLH € program code (high byte)

None

Logical XOR Data Memory to ACC

Vo AETE PR 5 B A7t 2% OB A XOR 1IS 5, SRS H04S Bt A7 0l 2 n2s .
ACC € ACC “XOR” [m]

V4

Logical XOR ACC to Data Memory

VAR TR 8 B A AR A0 BN 2S B 1 XOR IS5, SRJG 45 Rt A7 In Bl A7 i 2% o
[m] € ACC “XOR” [m]

z

Logical XOR immediate data to ACC

VG AEAE BINA% TP (B A0 32 R BUPE XOR (Ma 5, SR JGHE4E Rt el B ns .
ACC € ACC “XOR” x

V4
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HOLTEK i ’

<.

BT L GiE S MG iEas

BIE

I gmiE = Mo s

PERE R s S R R, B4 4 (Holtek Assembler)4 i H b5 U4 (Object File),
P 2 4% (Linker) 4% 7= AR AT 553U (Task file)

JEFEF (source program) 1111 (statement) F1 4% (look up table) T ZH Al IF), (E4m ¢ 8% 71T 9wk
R T HAT I & 45 TR, A& B £ (mnemonic) $:4F $4 (operand) F1¥E fi# (comment)

i

AR T IR TR AT S

bk

b

[optional items]

RS NI R RTIERER, R AR A AT IR

HASM [options] filename [;]

options F5y5; FHIEATIEN, 1 filename WALIBIE . HETEFR 2 HAEH T
HI 55 W SR E A S Y, A

{choicel | choice2}

R 5 ML AR P RO, ACH 5 B 33 1 PN
ROREIL AT N

Repeating elements. ..

SANELEIN SRR SOV S 2 R PR U Bt BB R Ik X

PUBLIC namel [,name2 [,...]]

name2 2 J5i (M) =AELL SRR SRV 2 I A4 B N BRI B AR L T E
SRR,
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HDLTEK# A/D R 5 R R M

E

AR R T
[ #8511 HAEIT V[ JRAEHT 1L 2 22 ]

o BRPUASHBOR — s A

oGP B TR BB tab £ T

o BURITEERNG L5, BeL, islemiie L oo NG T ROl K i

B i
WA A A bR T AT H e B, i RAA TSR S A ], W20 2 Bk 5 A
B9 G)o LB THIFRFT4 .
AZ az 09 ? _ @
EAE ] B CUT (o Bl -
o ARAMEHET 0~9 1EN LRI — T4 .
o ORBRIRARAE N AR
o MU AT 31 N FARFBIATT

BB

BAE T XML URES, DA% 5462 DhR T SkaE o PR as W 72 4 PRI 722 H
Frie FESNEFI SR PHIT BB, PIE ARG PR A H ARG, H AR S AER
TR R HLAIE AR

BB

BAEHE O R4 S a2 BT RS, M-S % RIEMA T4l

TEAR X REFARTS 1 — B RUA 5 UL o i ds A g i¥ & ARFTED S 5 IS0
pIRER
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HOLTEK i ’

<.

BT L GiE S MG iEas

GiiE OIS

G POy -2 IR A 2 G VA8 W (AT 7RG PE I =2 B ARRY o g PR D48 & T LAHCHAT A 4l 20 T .

AR

SR DB A% S F
IF
statements
[ELSE
statements|
ENDIF

- &

IF expression
IFE expression

1t 8]
h¥e4 IF Fl IFE XI5 expression MATAIIN
W expression WA ANIL, HFZ A N%, W IF 5 ELSE 5§ IF 1 ENDIF(#
H ELSE)Z [AJfTH BB ) S i v«
WR expression WHME NI, #FEH%, WL IFE 1 ELSE B IFE 5 ENDIF(%
H ELSE)Z [AJfT A B3R S i v o
bRl

IF debugcase

ACC1 equ 5

extern username: byte
ENDIF

R, WERFFS debugcase MEE NI, WHLEANE, NWAEHE accl MIEUE
B el 5, [ username 7 I A AMNHAR & .

- B
IFDEF name
IFNDEF name

[

Tt B
IFDEF fll IFNDEF [¥) 7 Rkl name REHE X, N name CEFTH E NARS
AR AS, NYE IFDEF 5 ENDIF Z [0 [1iEAERSHamEE, A MUIR name B A
E X, WI{E IFNDEF 5 ENDIF X MM ASHmEE, SMamitthisSititnZz 7 20
B,
i

IFDEF buf flag

buffer DB 20 dup (?)
ENDIF

FEMWIEHIT, HE buf flag e X, HIEEF M2 N4 buffer.
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A/D T8 B AE R T

iz atillvE e

- B
INCLUDE file-name

5

INCLUDE “file-name”

]
Wb IR STEGR RS, WA AU file-name MINES, AN Z UETUERRT SO,
WA EREY . gnikds et 7 ZMIRE.

Ju
INCLUDE macro.def

EBETEGI, Rk aek A NSO macro. def WIMIYERERE, A 4 2 Bl IOV RE S0

- B
PAGE size

i)
et ¥E 445 B R A3 SO (program  listing file) P4 —TUHIAT4L, HVEEAT 10 172
255472 [0, AR HIERIAMEY 60 17,
X!
PAGE 57
TEMLIEGIh, FRFPFR ST — TR E A 5717 .

- B
.LIST
.NOLIST

()

P

h¥54 .LIST F.NOLIST Hikuhiw & B I FL AT i A7 BIFE 7 51| 3R SCAF (program
listing file). .NOLIST 2441045 305 MFFE P47 5 IR F AR SO, . LIST M dL
JE SRR AR B BRI SR . TSR ERAEN . LIST,

J
.NOLIST
mov a, 1
mov Dbl, a
.LIST

E i VG, #% . NOLIST A1 LIST Firt [l (P 45 K AN e pleAr 5 BIRR 3 SR S0
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HDLTEK# S0

B LRE S MRS
- B
.LISTMACRO
.NOLISTMACRO
o i

{hFE4 . LISTMACRO 45| 4m el 2= th s & h A Fyd i i B A7 18 R #0547 5 2IRE) 741
KA. thHE4 .NOLISTMACRO W H LG N AT AN ITE M. i i as M BIAMH
4 .NOLISTMACRO,
- B
.LISTINCLUDE
.NOLISTINCLUDE

o ithf
.LISTINCLUDE 25| S48 B & S0 (included files) ) N 2 5 N FE T8 3R SCA
*H, .NOLISTINCLUDE WI|&%% 1|4 e I /5 10 A & SO 1 P 25 5 ERE 3 21 3 S0
i IS (K ERIN{E N . NOLISTINCLUDE.

- B
MESSAGE ‘text-string’
o i
thiR4 MESSAGE 5| F4mi¥#sts text-string WinThHE L, ‘text-string’INF
PR ZTUALE ] — 5 5| S5 Fh AT >k
- W\
ERRMESSAGE ‘error-string’
o i

{h#54 ERRMESSAGE 5| 541 4% B nil i i, ‘error-string’ R L ZAE F —
PO REI RS T T O
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HDLTEK# A/D R 5 R R M

EFrthia <
>  BE G
; text
o ihy
FEAAHE LY 5 (semicolon) TFAR I A7 BT 288, 10 i[RI 22 A0 AT 495 45 2R
7S
name .SECTION [align] [combine] ‘class’
o {0
{h#54 . SECTION ¥ 27 Bt (program section)Z % Bt (data section)f{d il . F2%7
Bo o R/l PR B, XL 4 MR i) bk DL R P BV B name 206
FRAETTE . FRITB B % name W] DU ME— B0 2 5P e B I B AR )
FATE T B 2 A 52 A [ H 44 FR (complete name),  TUIHERE A 2 [ —NFEFPBE. 584
AR B TR R AT AT AR BB name KR4 class #AAI .

I align & XREFFBURGAHMERTERS, FTEH R 510 b i — b

BYTE UL R Huhik(byte) Mg gl (Haifas mERAEZD

WORD ULk (word, AN 1Y, BIARECHE) 0k dh bk

PARA  DL75 Btk (paragraph, 16 815 50) 2450t i s it

PAGE LIy ViHihl(page, 256 15 %0) 4o ah bl

£t % CODE Z8Jill(class) R/ B, LA —4454 9 — A7l . BYTE S5KR2)5 B
(R aG bt 2 HEAE AR 4 ik, WORD WK R B AL b 2o HEAE B 36 4
Hidlk, PARA LS BB IA k22 HETE 16 f55000e A ik, i PAGE MR B
LA 22 HETE 256 fE K He A bk

X T DATA RAIEIR BT S, R A— DT (8 A/ btk (1157 %47 . BYTE
LB B A Uk 2 HE A AR AT Ak, WORD DK Bodis B e df bk 2 He e 1
Kok, PARA K%l B bk 2 HEAE 16 55Ul 1 PAGE x4 BL e
U bt 2 HEAE 256 15 Bt .
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HDLTEK# B A S R

%I combine & X456 A 56 A0 AR B 7 i, e TR —Fb.

- COMMON
P HA S8 AR IR 2 FR 0 I FE P B G Mt 2 HEAE [R) — ANk, T F A7 i a8
JE D)2 DA PRI B R 8 S

— AT address
BRIE TR 48 E R B AT 4 kil ol address, —AME e bk, gmidas S BAR AR E
LIS L, T P AR S (label) FIAS 5 (variable) (F i lE A BT M address it
. BT AN R E 5] H (forward reference) AR g ok 555 4h, o] DL FHATA & F- K
SE B FRIE XK E IR address, TMIE 545 RIBUE L AU 5101 ROM/RAM A4 3Rk,
HARE | H ROM/RAM [ R/,

WEREATBE combine BN, WHZREFBOE R 4551, B, WRFBAite
HA S 2R A FRIIRE S BT LOEH R — AN — MR BL. X8 BAT S8 M A 44 PR 7
J BT L2y 3 5 SCREAN ) BRI PP ST A«

Class & XBAFBUN At 4 o AR RIS IR B e F A A s IRDEE S X el DA HL
NI 58 G I — NN et e HEE A s . SR04 FCh CODE IFE 7 Boks << Ts0cE 1
TP A7 4% (program memory; ROM), 125 275K DATA [ ECE B & A7 fits 28 B A7
fifi#%(data memory; RAM). 7EULINIRR 25, HEI T —R)F BTS2 A a4 &
Bl WETWRTE. WMEEAE T —METBOIES, W— BB 7 4 R E
TR B .

- B

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

B ]

et Fi 4 FH K S W R P 77 2% (program  memory) ) 5 — [X Bt (bank) BT A4 & IO FE 7 BL .
banknum ¥R EFFAACRE SRR PGS, JUHEA 0 B8 R HLER R R 7 A7 2 X HLE
section-name W2 EE XIFRFBUINARR. AT AR Rl —MMAE SR XN E I 2
ANFERFBE, Xl I R R B S ORI 8K 7o W SR RE T vh A 75 I bbb g
2, WP 28500 CODE IR R BES LA J& T IX B 0Cbank 0), W1 HEANSE% 4 CODE
MR 3 BB W W1 N B T AR TR P AR R A I X Py, R 7 BB R J T X 8 0.

- B

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

()

i
b T4 5 ROMBANK FHABL, AN 7] (1) 4h 77 ot 75 BH 4k 17t %5 (data memory) (1) X LT L4
£ B (data section).  EH 76 # X B IR /N 256 75,
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> BE
END
o ih
Mol ¥-4 75 AFR P (R 45 5, BRI 8 i 08k S /AT 60, & 3L (included file) A G D $84>
T G 4 4 2 T B L O 45 4 J5 el 45 R P I i B, BUE 2 JE IR 2 iR S A
ik,
> B
ORG expression
o il
IR0 expression WTVHEEUE Y E 45 S 1245 R LR TH 2% (location counter),
HJGE HFRPARNS FOE e B8 UMb AR 3 expression ATTHE WAL B AR X IR 2
TP A TR s = 5 Oh 484 ORG FTEMIRE P B g i i A 0¢, FEFP B JE k&
TR A% B 1D S L (R 248 0T Rk AR o k) o

o Jufl
ORG 8
mov A, 1
EWFEHIF, ER mov A, 1 KIHbHERAE AR TS 8 ANtk
- Bk

PUBLIC namel [,name2 [,...]]
EXTERN namel:type [,namel:type [,...]]
o {iH
thta4 PUBLIC HSK 7 BT Bl H e A8 SO b R BT A F I s Bl 5, bt e
AR ESARS . B—J70, h$54 EXTERN N F R A5 B RE P4 60 AN AR /L bRy
BT I AA PRI R 3K B B8 R n A HT R 2 YR B () Fb: BYTE. WORD,
BIT GX=FMUEMTEEA R A NEAR OHF R sk (ks 520,
o Juf
PUBLIC start, setflag
EXTERN tmpbuf:byte
CODE .SECTION ‘CODE‘
start:

mov a, 55h
call setflag

setflag proc

mov tmpbuf, a
ret

setflag endp

end

FEMFEBI, $5%5 start MEER setflag #BA W A AR, T EHER SO
(RIRE ] A X S8 . A tmpbuf i MOUAMBAR R . ARS8 IR P S0
—BH AN tmpbuf 1 byte BN TE X, T HAR AW A AR i
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HDLTEK# S0

LB s Mgmitss
- B
name PROC
name ENDP
o B

£h1E4 PROC 1 ENDP HIk e S— Bl e e R o H Bk e i R A . 020224 58
N name 45 PROC UK AR ¥ (procedure) 5 — 45452 WIsthhl, Tigw it oy S ¥ibn 5
HME 1558 R v s

o Jufl
toggle PROC
mov tmpbuf, a
mov a, 1
xXorm a, flag
mov a, tmpbuf
ret
toggle ENDP

- BB
[label:] DC expressionl [,expression2 [,...]]
o i

184 pC 2% expressionl K expression2 ZEHHAFAEEALAE B HIIELLAE . It
Dh¥a4 KA T CODE 85 IR P B2 W. expressionl K expression2 HH
K LB P LR RE P A7 A 4% 1 98 ORI S, e BE A S BAR AT 2 R & .

expressionl WHUNEMEBARS , LLOh¥a 210 5 3 FHERE T Bt 2 N ek DU A )

o Jufl
table: DC 0128H, 025CH

FERLIEHI, niEas S5 TR W A ikl f) ROM Z81R]. JFKE 0128H A 025CH fif {7 Z3X %
A Hhkrh .
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Hopm e XDy ie4

ISR A BV AU RIVERR T AL, — A7 A BRI 1 7 . M R FRBT R A
V2RV 5 SR ROEOR T o — AV BT o R R R SRR AR (R
AFIRIOHED, MR, G 8 AHERME CHEGD, TN AT RHEA

HH & HF

B g i1 01

0] JAG:i il 01234567

D Riidiil] 0123456789

H Rwavin 0123456789 ABCDEF

N

name DB valuel [,value2 [,...]]
name DW valuel [,value2 [,...]]

]
1
name] DBIT
]
1

DB repeated-count DUP(?)
name]l DW repeated-count DUP(?)
Ui

LR FR A 45| R YRR AL AT it #5 (data memory) W AR XA 45 A8 & name (RAT
T8 E name). fEHA R B IR 25 TR) /N b G J5 () AN 280 M B 28 28, o o A o BB B Bt
RBRIE . BT AL SR A IS IO F el s AR WA, iR A0 S0 e
WHAYIBERIRE, K valuel Fl value2 5N “27, Fom FURIRRAAfk g 25 A1 45
FEFHATIHME R, %A W HAIAME .. DBIT FARE —AMy, 4iikdsaisi 8 /> DBIT
BEA I HARE AT 4IX 8 4 DBIT &t .

o Jufy
DATA .SECTION ‘DATA'
tbuf DB *?
chksum DW 72
flagl DBIT
sbuf DB *?
cflag DBIT

EIIEBI, gRidasfr i Ttk 0 578 & touf. FE L 1 5 2 44 & chksum,
FATHAE 3 67 0 A5 B Flagl. FATHUAE 4 45785 sbuf DL TR 3 (067 1 4478

H# cflago.
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- B
name LABEL {BIT|BYTE|WORD}
. L
AN RS20 name Wb 15 35 AR AR [R) O 7 fif g ik

o

labl LABEL WORD

d1i DB ?

d2 DB ?

EXNEFIF, d1 42 labl BT, 17 d2 N2 labl MR T,

- W\
name EQU expression
o il
EQU Th154 ¥ expression £i%4y name, MNP E— NN FF5 . WA FF7F 5.
A RFg MR 16 MEMAFR A WAL — AR TCFARF S ARk —
REFFAAI AR name AUEME—R], RISERTARY E Lid. expression AJLL&—
ANEEL, PR IR ENART. BERia iRk A,

o Juf
accreg EQU 5
bmove EQU mov

EXAVEFIH, TR accreg 5T 5, 1 bmove M4 F484 mov.
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EES

TR 7 D AAFRRAER — BOSRE P ), I AR PP SO i on) LA S A8 44 Bk A
BACIXBOEAL, WAL= BT T B B ) it 7 ) AN A IR AR o FEG PRI
g dr s B SRR — RO R PRI D2 B g SCRIRERA R AR

T 62 AT UAAER SCAT AR AT T 8 S0 RBEH TR DA 4R 2 AR R D R 4 L2 ) AT
e EO R b, LA RISEET C e te e R bR 2, WRIE B Flik g
Mgk, MR itRe 7 20RE.

- BB
name MACRO [dummy-parameter [,...]]

statements
ENDM

EFEIRA T, LM £hF5 4 LOCAL Kz X H B D35 A Ak jy i I A8 &
- B

name LOCAL dummy-name [,...]

[ )

i I

F 154 LOCAL JH 3K E LI REAE 22 Dh 48 4 A p A T I 755, {3 B 0 2058 UAE
MACRO H#84 Z G5 —4T. dummy-name & —MNEMEHIAZIR, MEIhTESH0A
HRFFN, e — A MR, MBSt dummy-name ;425 B (¥ 5 FR
B, XA FR AR 22 digit, Hr digit P TS EER BEE B 0000 %
FFFF. * MACRO/ENDM [f]5E X IX Bt {ff il #1| — 2455 (labe) B, TR IX L6475 A
LOCAL Th¥R4 1, 7502 MACRO M SCH2 5 I IR, HIF MRS 4 AR S F A AT
Rl gRiedif o RATER PR R 1S R .

T YEE T, tmpl Al tmp2 EBASE, SIHHILZE TSR, HakSibr S48
FTHAC. labell fl label2 #4741 h LOCAL, WIR¥AT HE ) MACRO #5(H],
H— G IR 234220000 FI220001 JITHUAR, W& ] LOCAL, labell Al
label2 WISIALFIEREF R AR5 I, T kB E a0, M HIE
5 A DAUE
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BIIE

<.

L 4iE 5 A4 iEas

Delay MACRO
LOCAL
mov
mov
labell:
mov
label2:
clr
clr
sdz
jmp
sdz
jmp
ENDM

tmpl, tmp2
labell, label?2
a, 70h

tmpl, a

tmp2, a

wdtl
wdt?2
tmp2
label2
tmpl
labell

N R 2 I 4 0 Delay (K454

; T.ASM
; Sample program for MACRO.
.ListMacro
Delay MACRO tmpl, tmp2
LOCAL labell, label2
mov a, 70h
mov tmpl, a
labell:
mov tmp2, a
label2:
clr wdtl
clr wdt?2
sdz tmp2
Jmp label2
sdz tmpl
jmp labell
ENDM
data .section ‘data’
BCnt db ?
SCnt db ?
code .section at 0 ‘code’

Delay BCnt,
end

SCnt

kA ¥ h T84 Delay B U T AT, WHH B MIE S AMA TS 4 T35
17 47, MR mEE AL Coffset) #BAZE 0000, iz hindFew i, ARIENIIES
ARG AR a5 8. (EFERRSR 24 17 Delay ZAT84 0, ERRITR 11 47,
IR JETT R BRI BB tmpl F tmp2 20 I S2brS 4 Bent M scnt FrHAR.
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HOLTEK

A/D T8 B AE R T

File: T.asm

O 3 o U b W N

el

11
12
13
14
15
16
17
18
19
20
21
22
23
24
24
24
24
24
24
24
24
24
24
24
24
25

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000 00
0001 00
0002

0000

0000

0000 OF70
0001 0080
0002

0002 0080
0003

0003 0001
0004 0005
0005 1780
0006 2803
0007 1780
0008 2802
0009

0 Errors

Holtek Cross-Assembler Version 2.80 Page 1
; T.ASM
; Sample Program for MACRO.
.ListMacro

Delay MACRO tmpl, tmp2
LOCAL labell, label2

mov a, 70h
mov tmpl, a
labell:
mov tmp2, a
label2:
clr wdtl
clr wdt?2
sdz tmp2
jmp label2
sdz tmpl
jmp labell
ENDM

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

code .section ‘code’
Delay BCnt, SCnt

1 mov a, 70h
R1 mov BCnt, a
1 ?20000:
R1 mov sSCnt, a
1 ?20001:
1 clr wdtl
1 clr wdt?2
R1 sdz SCnt
1 jmp 220001
R1 sdz BCnt
1 jmp 220000
end
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HDLTEK# B A S R
LIRS

R IRERr I ZER 0 T

[name:] mnemonic [operandl [,operand?2] | [; comment]

Hrp
name: — 54
mnemonic — 5L ()
operandl — WAL
FEfifi s ik
operand?2 — A
Fefifi s ik
ALIE
B i

AR R FCF BRI TR TALEG, WA bR S (labe) . bR SATRIIN, L AHE
FRRJE T 4%~ E 5 (colon),

B
Wi AR ISRE P rp AR T 4R 0%, eI TR BT A A ) B L S

BE. BETMERLRX

BAE R GRERAEEEH MIRAEED & AR B E, T Loe W, &R, &
frehs RIBEAXBOCHY . SRS, LAERULPEEMIERIES, BIEERIEEON H K
Bl BRTRTSE MBI, e AR AT L.

KR e HERERT A, AEFE P g v I RV 5 B sl A fif w ik . R IA U2 % 2
55 DL R ATAT B AR 5700 B I B 755 416
BT E URIERP SRR WMEEEIME, MRt T 288 T R AR,
LS 7 N, AN A R A, AP R R RIS ST A B ) 2
TWHL WAERPHREFEN S EE . DU s it s 51,
o HARIEET +-%/% (MOD)
e SHL fl SHR iz& 1

B

expression SHR count
expression SHL count
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XN PRIEH FRE S E L, expression K& count FriRE I EH WA
(SHR) BU [0 /2% (SHL) , UTAHEFH (A A 80 50T, I N 17 25 LA 0 JEi, dan:
mov A, 01110111b SHR 3 ; result ACC=00001110b
mov A, 01110111b SHL 4 ; result ACC=01110000b

o WHIEH T NOT. AND. OR. XOR
~ ik
NOT expression
expressionl AND expressionZ2
expressionl OR expressionZ2
expressionl XOR expressionZ?

NOT BALH 1 B ig

AND A7 AND iz .
OR K47 OR i
XOR %7 XOR 541
o (WBEHTF
—TEE

OFFSET expression
OFFSET 25 1147 expression WmFEHutL, expression Al Z&bn's. A
CHPATE R ERER, 1 OFFSET i85 Bk Bl i Bl 26 52 7 B ¥

e LOW. MID fl HIGH i1

— Bk
LOW expression
MID expression

HIGH expression
W expression MR — L HIETE, W LOW/MID/HIGH iz 14 [RIME &
expression [MH, T H &0 MEEE PR/ P/mE . (B2 E expression A&
Fr'5, W LOW/MID/HIGH iz 5 ¥ MR Ihr S P e IR R A7 il 25 bk PG/ vh /v 1y
SHEACIER

® BANK frfifdi X Sig i1
— ik
BANK name
BANK 128 T AL P BORTE AR X PSS, R FBRINZ 2 name. WIR
name 5&hr", W% ROM FRFPAEfE s X B, U1k name 2 %4 A% & 4% 0] RAM $id
AR DXL A7 AR X P B e b X 5 A7 A7 2% BP M AR, 15525 %00 ML AU
GERL: AR HUAT A AN E 1 BP A% )
el 1
mov A, BANK start

mov BP, A
jmp start
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HDCﬂﬂ(i’

E N YR 2 )
BE JLHRE S NRER
g 2:
mov A, BANK var
mov BP, A
mov A, OFFSET var
mov MP1l, A
mov A, Rl
o IEHTHIRAAL
A BHF
1(Highest) 0,1
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)
2
HE
R VIN
BB 51

bR AP ERT SRR A 2T, ik AVFEA IR TR d 44 5

), AHRLEDN RS EQU A1)

i

A==

T e

A RVFRTE T

JEEbr A e e, Bl$number. HA number FT AL 0 £ 29, FEEFR SR T RILIEE
fEHSE, e S —br SA8 R . RS 208 AR R AN I S AR 5 2 [T HL [+
FEM SR B bR 5 A R w] DL IR & I AN SRS 2 R o ARG IR R SO 20T, e
SRR AN JRRER 5 A OME— bR o ARTPIANIESAR T2 8], 42 7T BUE X 30 AR

Frg.

a1
Labell:

Label2:

Label3:

S1:

$2:

$3:

$0:

S1:

mov
jmp

mov
jmp

Jrp
Jmp

o
Jmp

a, 1

$3

a, 2
S1

$2
S1

Labell
$0
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CHRE=RET
TR AR
o MRET (RS, BT

$ DUP INCLUDE NOT

* Dw LABEL OFFSET

+ ELSE .LIST OR

- END .LISTINCLUDE ORG
ENDIF .LISTMACRO PAGE

/ ENDM LOCAL PARA

= ENDP LOW PROC

? EQU MACRO PUBLIC

[1 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 DRET GRABNCRD

ADC HALT RLCA SUB
ADCM INC RR SUBM
ADD INCA RRA SWAP
ADDM IMP 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 NIVA

DEC RLA SIZA

DECA RLC SNZ

o DREF (FHfEARAHO

A WDT WDT1 WDT2
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G A 16 T
4 AL LU HT-IDE3000 H1H) Options 3 1) Project iy 4 BESE » 4 2% ML L1
T Project Option X UG AE K] FH M5B 43
T{ERT 'S & X (Define Symbol)4i#HAHE - & X455
- W\
symboll [=valuel] [,symbol2 [=value2 ] [,...]]

o
debugflag=1l, newver=3

PR E SN SCAT A BOAE ] IR 8 R 7 TR IS SO (Listing file),  WER A AT HER: 1%
T A ARSI, AN A S B SCAF.

I PEF R SCAFHE 3

PRSI S YRR ISR EE5 o BRI SR — AT 2 bR, N ARG A w44 R
G AR RS« ESCPERRR S I A0 0, I B R R

WREFFIR
FEYERE > TR REAT I AU AT 20 A U L B G 101 S A
[line—-number] offset [code] statement
¢ Line-number fRUWEAITEEREF SCAFNEE JULAT, WA AMEAITIA TSR (4 A0 13k
40,
o offset—ENIEAITERITE BT U6 BIZAE AR FEif d Uk i s B4 7Sk
0.
o code- AL AN A0 (machine code)B i F17E ) A4 & HEELILI (PIAS 4 1751k
H0O.
DR BUELE G PN A E K35, ST ANBERIE T ROR code IBUE, MG, AT
P 2 IR b 75 A 3 B AL T AT b o7 5025 v S0 Ul . RO AN RS T Re s LT
code Wi Z )5
R — W B CEBEME UL
E — WESEINETIH GRS IR
THBREM AR INT code WL T .
= — EQU (%5
code WP AT BE LT FIRI AT BT
— - REEFBRIRAIIL GRS SRR S)
nn[xx] = DUP fF'5: nn DUP(?)E & XHL
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o statement - SCAFXN N R P A BOR E VR TR TFINIER) . IR Z AT Be s
WL AR5
n — FONFEA T Mk EE IR
C — B A ML S SCPEINCLUDE )5 [ 3E
o R4

0 1 2 3 4 5 6

123456789012345678901234567890123456789012345678901234567890...
111l oooo hhhh hhhh EC source-program-statement
Rn

I — 78T (468, AT
oooo — G E (4 150D
hhhh — P4~ 4 7 HHLAEGD

E — ZHHMBER

C — MEE ARG

R — ¥z B il

n — Zhis S RIFEIREZ X

G PR 45
TER ARSI L AL & SEV LRI R A 645 SRS A
He

FEGE MR W AR AR IR, WA R A B A 5 B W BLFE R AR B R KT A R T
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- GEFIRCARFH

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 bit
26 0003
27 0000 code .section ‘code’
28 0000 OF55 mov a, 055h
29 0001 o080 R mov Dbl, a
30 0002 0080 E mov extbl, a
31 0003 OFAA mov a ,0aah
32 0004 0093 mov pac, a
33 0005 clrpa

33 0005 OFO0O 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 OFO0O 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, 0Oefl2h
ABCD EF12
40 0010 end
0 Errors
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HOLTEKY ’ BhE BAYIFARTE

BhE

HRAHUT R TR

S fa AN R P I PRI RE, SO TR W B ZEPERIA 8O T HLR i A TR A 1
h T ZEEITR BB MCU, AR 3R At T B e Theem TH, LA eIk S5
REIAER], Bk S HT-IDE 2 RIT R 3EE, A1 77 104 HT-IDE3000 A, $eit
KU B e 1 DM AT RSP IR G 4 S R, (R TREAF 5 T 24 HT-ICE {5 FLa%, @4t fpst
IUTETIEE, B 2 DREIRER . HLbHATRIdoE Wi i) BE . HT-IDE JF R Rt e s 4
FI-R 5w AR IR 25 B0 B8, DL R BE T 30T LA A i) T H, HAE LU AR e i AT
B PN BRI S5 TR .

HT-IDE £ 5T &K 31 1%

HT-IDE (Holtek Integrated Development Environment) it —A~ELAG w2k hg, (8 H T3 BEE 8
A2 MCU IR PP BRI R PR3 o B G0 1 IR S AR AR TR e B 2 P A P R 8 i MCU
WA, BT (T & N FE . fE HT-IDE 4E T & 3R 85 e £ 51 830 HT-ICE
(In-Circuit Emulator), ‘B34t T HEHF 8 A7 B LIRS 47 FL D e LA KSR MT AT ) (R B 5 R
ERLIfg. BT HT-ICE 1 B 4% i — 2 #4 HandyWriter SEk s /a0 B ds b, $RAMEH
HNFRTP R BRES B S T A D RE.

TEHAE 7T, HT-IDE3000 JF R RAGIMAUF I LAETF- & WP SR T L H, filn
GREELAR . DmPEAS . HEHEA. MEURE OIS SRS, JEABIME IR, AR R
TR N7 Y. HT-IDE3000 i itk - L ohge, Joiid% b HT-ICE 134, #tnl LLEATHE
FFEIT %o BB P vl LU SO RE 8 2 MCU, LU HT-ICE T {: (K T 7 SE A ThfE .

HT-IDE3000 i 1] F M 407 HT-IDE JF K RGEMAHRA T . T 34t HT-IDE3000 )43
YRV CA A AR T R R G0 5 SO 0 5 A MLRD R T 6, At JA4 41k HT-IDE3000
Jik 55 A (Service Pack) 1X 86k 45 441 AN = HIKREXUA HT-IDE3000, ‘& 0620 %71 HT-IDE3000
RGN O s 5 A iewk 2.
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HDLTEK# A/D B HAE B
HT-IDE3000 JF & REcHE F HIHE:
> MHE
o FEIFHRA SIS B
-  BEf

o M RZRRY)

o T{f N BN IR G AR

o T RiHLH

o SCRRERERTIRE SR RE I 1 BRER A 2LER

e HTICE @i 4T BN 0 5 S pLI%E £z

o IR N FH R ER AR T 1/O 211 R IE S HT-ICE

- B4
o WML E AT
o JERRT RIS 7 N S IR AR
o SCREZANERRT SO AR & (— S I E AT AL A — A PAE IR S )
o I THIBHTI A BRES . PPARI 4 i 2 10 B FH R PR S (Mask ROM file)
o LIS AFIRE I RBUE, 2 RS R S — AT H 26 H
o RO E SR TR SR HT-ICE R R ] AT R 5 10 47 EL A0
o BRISESHEE B (VPM) u] LU BN FE S04 T
e LCD {jjE4% ] LI I LCD Tt )l 1E

B A L KA (HT-ICE)

SFF N 8 AL HLIN S, BN ICE &AThREMIIFILas, REH IR &k LR Ak
W B2 U T R R N R . RGBT LAY, BR T AR AT A At
FRESFUERER DB 2 Ah, I fg DUSEIT 77 AT B HE 8 A2 MCU [0/ 50 TAF . 7E3 71,
HT-IDE3000 JF R RGN LA &, FIrA R LR, Glindwisds. meds. &
B RBUEEERTS REAS, AIHBIE I . ARG AR OB T R
HT-ICE fiifF Bl Ge AT R 7 I B o

HT-ICE #&0F

108 HT-ICE [ 11 R AT LAREVF 22 1O N T B A, (ER A At m] BAT devl 3 R . Hg
L4 O H B BCAEARAT B SR DR o AR RT DL A AT P RN L AR 2 3
HI-ICE (¥ CN1 Il CN2 #8488 .
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HOLTEKY ’ BhE BAYIFARTE

RAME

OTP FEx 2%

FHAT (R OTP o5 H0A Be e B S F o 0 F L REZ K OTP 5 A B3 110 55, 5% HandyWriter
THBEME AP BT, KRBT OTP (/MR P2 . Bl i) HT-ICE {5 1%
F R 251K HandyWriter $237F HT-ICE {7 112% I, $ROUMIH#H AFEFBRTE. BRes Blbe
SRR (K ITAT IR N o 53 AN T 2 (R i 2 I 7 T S 1A 5 S o K 25 (M e IR 45
T S ) 9 3ty AR A0 — 25 AL 7 1 175

OTP &EHL &
OTP 45 S A B Sl —ANBRAE (5 4GRS, 17 OTP 38 Pt T2 P AE e S 3L e ST 2t p
OTP M5, KSERPR B Y TE I AE bR R LB, 734 OTP Bes 84 L utid
Mt R A b

HT-IDE A i - & a1 F, FEHLFH N Pentium FEAEHLAY, AN Windows
95/98/NT/2000/XP B 5 #7. VERLE Windows NT/2000/XP R 4¢ K %% HT-IDE3000 i, %
12 Supervisor Privilege #3047 HT-IDE3000 #4224

Power Adapter
Emulator
Flat Cable
Printer Cable Emulator Box Interface Target
- 0= $ HT-ICE Card Board
HandyWriter

HT-IDE & PR 56L 5 T FUREA i 54 -

e HTICE #l&, AEER ARSI PCB, Hrhg—44T 0 O FIERRE A7 2355 L,
/O 2 FUERSK UL s 4R/~ 4] LED, W B TR .

o EPHIRHEKIRS HT-ICE HLE 1 /O B0 £

o BEACHEL 16V)

o 25 D BFTENIf 12k

o HandyWriter %55% %
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HDLTEK# A/D R 5 R R M

pEmge] @ (@

Printer Port Reset  pg v
+ -
HT-ICE Rear View
CN2 CN1

HT-ICE Front View

HT-ICE # 0K

HT-ICE # H R I 1 H i i 5 HT-ICE, ‘&84 T3 Dhfe:
o HLEBI

o U5 IR -3t A/D Converter HTUY0001

e MCU 5|t &

; - :

et eeee Us...... JP2meq e
‘ ......... ‘ ‘ ............ ‘ .H5. gl:l]"U.Y.(.)(.)(')!).. VR1
Wi, Va,..... VR2=
memml [ ] JP3[e e
JP5 JP6 JP4[e o]

AN B Et: RC A0 Crystal. ] Crystal #53UN, 2504 TP1 A7 & 1) 55 A0
S, T RC AR TPL AR — AR ARG, JF BT DUERE VRI R
REHHR. % HT-IDE3000 fii & T Tools i #L11) Mask Option iy 4 3E £ I 44 A

G

A/D Converter [FIHLJE (AVDD) wJ LUl JP2 ki £, R ik$E HT-ICE JRERALR 5V HLi
W, A5 TP2 AL E (AR — AR R, 0 SR AN [ R AR S R, SRR
TP2 {7 (W2 R0 2 = G 4 iZANI YR 3 4 TP3 5 JP4.
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HOLTEKY ’ BhE BAYIFARTE

TTOR SW1 it & SR LI 5 2 R T T 2 e i«

HIgE SW1

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

—
N
w
N

JP6 MM 170 LU HAb A7 . U2, U3, U4 MISIMRCE & A/D &5 AP #HFEX
VME #:3k B#:% R3] HT-ICE [#) CN1 F1 CN2 #::k.

RGTHK

‘22 HT-IDE3000 58 A4 S ik 75 sk

o Pentium 2547 LI - CPU 2 PC/AT JRAHLA

o SVGA B E/nd

o F/b32M UL LM RAM

e CDROM % (CD %% 4 H2)

o F/b20M LA kA4 A

o HAEIATH, WEHE PC Al HT-ICE

o 1E{ERL Windows 95/98/NT/2000/XP

* Window 95/98/NT/2000/XP & Microsoft 2% ] VE M} & b

T 2%
o PRI
H5 HLYF AR [ g4 N HT-ICE (1) Ha i £L
o W2
i /O #eRBiHE S H: H AR L A 5 HT-ICE
o B3
fHFT BN 23 #: HT-ICE 5 41
SERF HT-ICE 1) LED WAZ& 52 i), WA, WIEH A4 0 D IRl S AR H i e &R .

WSO B AR e, Z0E AT A2 16V AR sds, WA RE 358 HT-ICE $137.
SR ZUA R B BEREITIR B AL TR RS . SR B URAR TR 2R E N HT-ICE (1 VL A 32 o
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B
o JIRI1
# HT-IDE3000 CD jZ A\ CD ROM 2 & 1, K5 L R #1 (K)%F EAE

Holtek CD AUTORUN E

i Setup HT-DE3000

YDSE1WN

Uzer's Guide

Training Course

EXIT |

¥ F<HT-IDE3000>3%4, AKX IHHES L.

Holtek IDE SETUF

g Selectto install the HT-IDE3000 Ver 6.0 Release
o Warsion.

3000

g Selectto install the Service Pack 1 1o obtain new MCL

=1, releases and HT-IDE3000 updates.

Service
Pack

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

AR B ARARFL 22 BE (K ThfiE, 1544 T <HT-IDE3000>E<Service Pack>F44H o 45 & 1 IRk 23,
TEH<HT-IDE3000>, U115 22355 HT-IDE3000, 1M 5 5 55 RASIN:, 3% <Service Pack>.
PLUR A B 22 <HT-IDE3000> ({55l Ui B, 4% F<HT-IDE3000>.
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HOLTEKY ‘ BhE BAYIFARTE

o L2
F5 T <Next>F5 il (4h 22 22 26) 8id% T <Cancel>$HL(H 11 2¢4%) .
E3
Welcome to the InstallShield Wizard for
Holtek HT-IDE3000
The Inctallhield Wizaud(The) will help install Holtek HT-IDES00
on your Gonputér.  To Comtinue, click Mesd.
R Cancel |

o WIE3

IV PR R A 2 SR A 87 i N 2R b (K ST R A

Setup willinstall Holtek HT 1DE 3000 WE.0 in the fallowing folder.

Toinstall to this folder, click Next. Toinstall to 2 different folder, click Browse and select another
falder.

Destination Folder

(E:\HT-\DEBUUD W
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HDLTEK# A/D BB HLAE A E A

o WIS
SETUP 24 SCPF S BIR A2 I S0

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

Instaling

I

o W6
CHRIIIE, W2 BT RO EAHE .

Reboot

Setup succeeded!
Please reboat wour computer ta run Haltek HT-[DE3000 V6.0 Development Ervironment now.

" Yes, | want b restart my computer nowv,

@ Dlick Firish to esit Holtek HT-IDE 300060 setup
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Houex# BEE WANIIRTA

o BT
18 1% T <Finish>F 81 56 U e I F B R st BN R GG, Rt T EAAAT HT-IDE3000
¥ T . SETUP &7EMRIEE M TR, @ YA1 X #F3¢(BIN. INCLUDE. LIB.
SAMPLE). BIN F3CAFREE A M RGE T PAT CIHEXE). 3R (DLL) AN E
SCAF(CFG, FMT), INCLUDE -f- 3L BrAT e B I i 0% 3O (HL .INC),
LIB F3CHFRIE AL B AT B AL (1 SCPR(.LIB), SAMPLE 1 3CAJe A & yu iRy .

TERG AESE—X3AAT HT-IDE3000 Z 5, ARG ELREAL FE PR A 5ok, ik
FEE 2 M TP AT A PR RS, H iR i) g HT-IDE3000 A f$4tt .

Holtek - Set Area Code

Lrea: ITaiwan v!

Company: IHDltek Semiconductor Inc.
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HOLTEK # P

PRIFIT U6

A A An g 4d F HT-IDE3000 £ TT & — NN FHARE T H .

BBR— g — MO E

o % | Project SEHLIFIERE New &

o HATHZFRLL M combo HEZERE TN H A H 1 8 7 HLELS
o HN OK 8 AR Gk ox ZE SR B F i WL HE % Tt

o VOB AHENIEIIT LT SAVE

BB IR R SO I BT H

o i File/New fiv& & iy fE /37 30 AF

o BTSN, W TEST.ASM B4

o % F Project SEERLIFIEHE Edit 4

o iFX Edit Project X EHE LA IR T S0 IR H oA/ R
o EF—MEREF XM, W TEST.ASM, % T Add #4l

o CUPTHERT OB NI E I, $%F OK 4l

BER= @ mE
e J%'IN Project 3z Jf Hik £ Build 4>
o ARG H T YRR SO AT dR iR B R

-~ WURR AR, AR EATIEL P, R G i i A (K o B

HATIF AR PTAE IURRE P S0, (3 n] LR R - S5 A7 A ST

— WURPT AR AP %, ARG R E— NPT (Task file) Jf HEAZF

HTICE H, &1 B A bRl
o RET LLEE A A IR B AAT AR
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BRI ALEFE T SHBE U2 Holtek
o % T Project 3¢5 311645 Print Option Table fir4> 2547 B/ VB I A A 24
o fE1%.COD SCHFFIHE IR T AfH A SR B A AR A |, AT AR

SRS OTP B AL

o FVIIH, Ap.OTP L

o 4%F Tools 3£ JFiEHF HandyWriter fiy 4 807 {£ /] HT-IDE3000 F2 3 4 ffy
HT-HandyWriter 47 3C/F b8k OTP &5

TEFF BB iR vl oy F BRI

-—D-—D.INC .FMT
- m Project//
Assemble/Compile

Project// -08J
Build/
Rebuild All )
) Tools// Linker
1. Assemble/Compile . y
2 Linker Library Manager Y Create Task File
3. Loader
4. Code Generator LB
Debug//
Loader Go
CFG Download to ICE[ ] Go to Cursor
Jump to Cursor
Stop/Trace Stop
Reset
Power-on Reset
Ma-ls-E%S/:ion Code Generator Reset Trace
P Step Into/Over/Out
Stepping
Tools// ¢ Y Y ) Tools//
ools ools
Print Option Table 'Ccﬂ 0TP HandyWriter

l A 4 l

Option Mask OTP
Approval Sheet g Holtek ’ ICs ICs
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HOLTEK ; ‘

Pt 3%

Fff %

141


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

HDLTEK# A/D R 5 R R M

142


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

HDLTEK# B A Rpth R A

Mz A

e 1 pih 26 1

T T AR A I e PR S B B AT ORI, AL T R R AE R I, RS R
SRR G e, XAME B RIRMES T, B AR A A P R

FE—SERFE I, R AV 0 B SR D R 2 B LR R Y P 2 TR 1R
fE.
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A/D T8 B AE R T

HOLTEK

Typical RC OSC vs. Temperature

(D052) 050}
S0}

0.92

100

80

60

40

20

-20

40

-60

T(°C)

Vop

Typical RC Oscillator Frequency vs.

S g ggf & ¢¢
X X XX O (=3 o O
© © KNS W 9’
5 el NO T = ™~
I I w0 TR )
o o o oo o RRG
[ |
| | @
I S
| |
[ ,\\\ o
w
{
[ <
Tl
|
W I
©
|
|
\\\\\\\\\\\\\\\\ - |- 1{e
|
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A
|
J (I N I 4
I <
|
S I (A I A [ [ 5
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|
I
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I
b |-44«
I
! ©
1 11
! ©
= T
I
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T e
|
! N
T o
I
[
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[
| | ©
\\\\\\\\\\\ 1 Ty
I [ |
ALY T R (S
i [ N
| [
| RN (B I 8
| [ | N
I [
JE NI T T A
| | | R
I I I
L L L
o o

(ZHI) sAs}

Vop (Volts)
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it il 2 [

B A

HOLTEK

I()H VS. VOHa VDD=3V

T T T T T T T
I I I I I I I
I I I I I I I
I I I I I I I
I I I I I I I
| I I I I I I
I I I I I I
I I I I I I
I I I I I I
| I I I I I I
I I I I I I I
I I I I I I I
===\ B e H e B S B |
I ) I I I I I
I I I I I I
I h I I I I I
I | I I I I I
I I I I I I
I I I I I I I
I I , I I I I
I I I I I I
I I | I I I I
I I I I I I
I I I I I I
Fr——"-—===-+t == —IX\T i Sl i S e |
I I I I I I I
I I | I I I I
I I , I I I
I I I I I I
I I I I I I I
I I I | I I I
I I I I I I
I I I | I I I
I I I I I I
I I I I I I I
I I I | I I I
F-- - d4-—-—-—-4+—-———=1—-=- - - A\-N\N---- B e i |
| | I | I
I I I I I I
I I I | I I I
I I I I I I I
| | | | , | |
I I I I I I
I I I I | I I
I I I AR I I
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| | | 1o\ o m 1) |
I I I 1@\ N i~ |
O SR W R T
I I I I I I I
I I I I I I I
I I I I I I I
I I I I I I I
I I I I I I I
I I I I I I
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I I I I | I
I I I I I I
I I I I I | I
I I I I I I I
L L L L L L L
S 0 ) 0 ) 0 o 0 )
! = < o o ? ? ¥
(vw) Hoj

27

24

21

1.8

1.5

Vo (Volts)

I()H VS. VOH) VDD=5V

)
|
| |
| |
) |
| |
| !

IR W
| |
| |
| |
| |
| |
|
|
| |
| |
| |
| |

[ R
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I I
=} =}
h ®
(vw) Hoj

-90

4.5

3.5

25
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3V

1.5

1.2
T
I
I
|
I
]
I
I
|
|
I
|
I

0.9

VoL (Volts)

0.6

0.3

80

10 F----
0
140

(vw) 101

25

15

VoL (Volts)
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B A

HOLTEK

Typical Rpy vs. Vpp

(o) Hay

6

5 52 54 56 58

42 44 46 48

4

3 32 34 36 38

22 24 26 28

2

)

Vop (Volts

Vpp in -40°C to +85°C

Typical Vi, VL vs.

(SHOA) WA ‘HIA

6

52 54 56 58

5

42 44 46 48

22 24 26 28 3 3234 36 38 4

2

Vop (Volts)
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HOLTEK

Typical Igtg vs. Vpp Watchdog Enable

85°C

52 54 56 58 6

4 42 44 46 48 5

3 32 34 36 38

22 24 26 28

03

Vop (Volts)

Vop

Typical twprosc vs.

6

5 52 54 56 58

4 42 44 46 48

32 34 36 38

3

22 24 26 28

2

Vop (Volts)
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B A

HOLTEK

40°C)

Typical Ipp vs. Frequency (External Clock, Ta:

20000

15000

10000

5000

FREQUENCY (kHz)

Frequency (External Clock, Ta=0°C)

ical Ipp vs.

Typ

20000

15000

10000

5000

FREQUENCY (kHz)
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HOLTEK

Typical Ipp vs. Frequency (External Clock, Ta=+25°C)

20000

15000

10000

5000

FREQUENCY (kHz)

Frequency (External Clock, Ta=+85°C)

ical Ipp vs.

Typ

7k -~

20000

15000

10000

5000

FREQUENCY (kHz)
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HDLTEK# B A Rpth R A

Typical ViyR vs. Temperature

3.6

Kl e e

T e

--1--

33f--mmmm N

B2 N

-f1--

B N
30—

29 f -

VLR (Volts)

28—

27 b

I e

X e
25—

oF-7--

24

20 40 60 80 100 120
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HDLTEK# ik B HEER

% B

RPN
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HOLTEK i ’

A/D T8 B AE R T

18-pin DIP (300mil) 4F¥H )R~

A
OO
18 10‘

B
1 9

gogoggogy

o

CII \ i 3

s fyuyaiapafugays] f/ — &f

ot T TITTTTY o

g L o i

E s © -

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
1 335 — 375
o 0° — 15°
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HDLTEK# Mg B HEEE
18-pin SOP (300mil) 4F3H )R~
' HHAHAAAAR
18 10
AlD B
1 9
v HEHEEHERS

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

155


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

HOLTEK # A/D 7B LAs I F
24-pin SKDIP (300mil) #4R~F
A
OO0 OO0
24 13

1 12
gogogoouognoy

H

[ \ ! j
gLy yayapayayapipasagaye =
of T LTI ‘ |
E F G * et
Symbol Dimensions in mil
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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HOLTEK i ’

[k B

HEER

24-pin SOP (300mil) 43R~

HHAAAAAAAANH
24 13

A B
1 12
EEEEEEEEEEEL
*C‘
“ ¢ N g
B W i
’E* lﬁ a
Symbol Dimensions in mil
Min. Nom. Max.
A 394 — 419
B 290 — 300
C 14 — 20
C 590 — 614
5 0 _ 104
E _ 50 —
F 4 — —
G 32 — 38
q 4 _ 12
o 0° _ 10°
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HOLTEKY ‘ A/D T8 A4S P A
28-pin SKDIP (300mil) #F¥ )R ~F
A
0000000000001
28 15
° 1 14‘
oo ogooud
CI L )
A|a)ayuyuyuyuyafufafafafagags,
oy ISP
E F G
Dimensions in mil
Symbol -
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
1 330 — 375
o 0° _ 150
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HOLTEK ;ﬁ R

28-pin SOP (300mil) AR~

HAAAARAAARAARAN
28 15

A B
1 14
EEELEEEEEEEE R
< % »
| W 1
Symbol Dimensions in mil
Min. Nom. Max.
A 394 — o
= 290 — 300
C 14 — ”
¢ 697 — 713
> %2 — 104
£ — 50 —
F 4 — —
G 32 — -
- 4 — 12
= 0 — 10°
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48-pin SSOP (300mil) MR~

" HHHAAHANAAARAAAREARAAARE
48 25

A B

1 24
LEEEEREEEEEEEEEEEEEEEEEL:

C
c
£ e S .
3 AR
IS
Dimensions in mil
Symbol
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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HDLTEK# BARETAT

BEELBBRAERAT (BAFD
BVEPTT RS Tk X % 3 5
1% 886-3-563-1999

15 FL: 886-3-563-1189

35l : www.holtek.com.tw

BRLFHBRHFRAT s

AL mMX XA 3 2 25 4 2 2

1% 886-2-2655-7070

FEEL: 886-2-2655-7373

1 H: 886-2-2655-7383 (International sales hotline)

BiE¥es (bl ERAR

LR LR 889 5 2 S 7 £ 200233
A1 021-6485-5560

fEH: 021-6485-0313

%34 : www.holtek.com.cn

BEYTE (FW) FRAHE

T KVPESIE 777-779 SR % TV KIE 3 B A B
i 852-2-745-8288

{71 852-2-742-8657

Holmate Semiconductor, Inc.
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