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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

B3R
Frit 6
CPU VL <o 6
JEITZIEENE oo 6
LA 7
TR 7
FHEE 8
5| REDE 8
5| Bt ER 11
WIRS# 19
BREBESF 19
RS 21
SCOM H S #F14% 22
LVD & LVR BE54¥ % 22
ADC BBSHH% 23
i3RI 23
HE / RIEB B S 24
USB 7t / FEB. 6 I BB B BB S 4 1 24
LDO fa[E =S4 25
AR iR e B S 25
RS 25
RGE 26
B I K ZRZE T oot 26
FETFTE B oot 27
R ettt 27
BEARIBEEETE — ALU oot 28
Flash 127 72128 29
BERE oo 29
REBR IR oot 29
B R ettt 30
BEZRTEI <ottt 30
TEZRIETE oot 31
JU TR ettt 32
HiEFhiEss 33
BERH oo 33
HRINBE S Eas 35
[ 42 FHERFAE S —TARO, TARI oo 35
T TFHEFREE — MPOs MP Lo 35
FERBELXTRET — BP oo 36
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

BUIIERE — ACC oo 36
B e (A s o ) OO 36
FARFFAFEE — TBLP, TBHP, TBLH ..o 36
TRZSZTAERE — STATUS ..ot 37
EEPROM ¥ iE&H 55 39
EEPROM B ZF AR A5 HA oo 39
EEPROM Z5 77 2 oo et 39
MCEEPROM FHBEEREIE (... 40
EHIEE] EEPROM ... 41
G BT ettt ettt eneeen 41
EEPROM FF BT ..ot 41
ZAETE T TN oot 41
FETFZE .ottt 42
=7 43
PRIABEMEIE <.t 43
BRI EITIC T oottt 43
PIF RC HRTI BE — HIRC ..o 44
P 32KHZ FRTHEE — LIRC ..o 44
T e AN R SR 44
BRGEIT N <o 44
FRGETAFAETR et 45
] BT E B et 47
TR TR et 49
B S FEVIT TR BB TEI oot 52
TETTEL <.ttt ettt ettt et ettt 52
B VERER 53
T T I T I BRI EIED ..ot 53
T I S I B T2 ] 2T AF M oottt 53
T T I T I BEEEAE <ot 54
SRR 55
FZATIIRE oottt ettt 55
BT AIHEIRZS oottt 58
N /im0 61
T LT e 62
PA TIMRIE ..o 63
BN LB S TR ZFAEBE oo 63
G B IITBE oottt 64
B B B BT TF B et 64
BN BT GBI R oot 66
IRAETE LTI oottt 67
ERERIELR - TM 68
BT ettt 68
T BZAE oo 68
TIME TR et 68
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# HT45F4N/HT45FH4N

HOLTEK By R Flash £ /41
TV BT ettt 69
TM ARTBTTI oot 69
TM BN /B GBI B ZFFE % oo 69
IAETE LTI oottt 74
FRER TM - STM 75
FRUETEL TIM BT oot 75
FRUETL TIM ZFATE BRI oot 76
FRUEZL TM TAERE TR e 80
BEHE TM - PTM 90
JFAHATEL TIM UBETE oot 90
S TR TV BT TE B T e 90
JEHIZL TM TAEREZR et 95
A/D ¥H#a% 104
AVD TEITY et 104
ATD BEHZTTF I oottt 105
ATD BEEVE et 109
ATD BENTGIED .ottt 110
ATD BEITIEIR oot 111
IAETE T T oo 112
AVD EHRTITBE oo 112
ATD BEHIR FITEAT] oot 113
B4 PWM #iH 115
T ERARIF 117
T BT ART IIBE oo 117
T AT T L BRI <o 117
BNEEE TE R oot 118
AP T ARTEE <. 126
I ERIPARE R 127
T AR I TIBE e 127
IRIBEABIITIIE oo 127
USB 7t / I B B sh &l 132
USBO ..o 132
USB Iy USB2.ooeeeeeeee et s e e s s e s e s s eee s e eeeees e see 133
USB 78 / T E BIATIIZFFERE oo 134
e 137
BT RTTERE oo 137
T et 144
T EFIBIT <.t 145
VP AT et 146
OVP T e 146
OCP BT et 146
I IBETIIHT oo 146
ATD BEHEFE BT oot 146
BEF IR I .ot 147

Rev.1.30 4 2016-12-05



HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK i 5

KB ERN - LVD

| BAVA DI L (=

# SCOM IfEERY LCD

LCD FAE oo
LCD i FEFZ ] oo

Sz F B B

14

ECRME

I oo

BEEX ..

T4 dE j=
HEER

28-pin SSOP (150mil) #MFE R~
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

Frit

CPU %54

o [ 1EHE
¢ fsys=7.5MHz: 2.55V~5.50V
¢ fsys=15MHz: 4.50V~5.50V

o V=5V, REGIH N 15MHz I, 14N 0.27us
o RALEEMMELRE, DLBRIKIhAE
o IRy asknY

¢ N#B RC -- HIRC

¢ N#B 32kHz -- LIRC

o LA TAEMIA: 1EH . (. 2 AR
o FTHIEAHRAITE 1 37 2 NME4A TN 52 ik
o HRIEL

o 63 %E4

o 8 JEHikk

o [FE{EFRES

Biatstt

e Flash &/ 7 f#fitide: 4Kx16

o RAM s f7fir: 192x8

e True EEPROM f7fifi#k: 64x8

o G 1M E I 4%

o ik 26 XA /O [

o 4 N HTHAEEEHI ) SCOM [ 1/2 bias LCD Bk
o 3 Mg 5 AR i 1 3%

e 1 /> 16-bit STM

e 3/ 10-bit PTM

© 2 Xy ARIX B[] 4 il 1 LA PWM i H

o 2 My R T o FERL AR B D R

o iy FRT IR I FELE / R R ORI DR

e USB 7 / Jit Fi H sl ksl Dy e

o U LTl g A DA™= A= [ i B & =

o 14 JHIE 12-bit A/D Beifds (HMHBHIN )

o fLHESE I Y)RE

o fI% LA I Iy R

o NiE—A 5V LDO fiith — {NA77E T HT45FH4N
o 2 PR H 5| ) — (U AF4E T HT45FHAN
o 4. 28-pin SSOP
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HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK i 5

AR

HT45FH4N

S G AX/BX 5] BRAS
H A7 5 CX/DX 5 RS
NI

LRSI

it

I

PB4/OUTOL — A, PB3/OUTOH — C

AX/BX [A] AR H B A

CX/DX J Al EH A C
SNEIFFME R

ZRBH WL 8 AL REAS R 78 2 4510 Flash B Jopl, BAH — RFITHRER
KEPE, H Flash 775 28 07 2 IR A R YE A I P 3R 88 T8RRI 8. APk 28 7
M, iBAE T —/ RAM $EF B — AN H THEEFS . BRHERIELSIES
JeVERAR 1K) True EEPROM 124t 28

TERFVREME T T, Z R HLE S — A2 1818 12 A7 A/D #48s. AR
WARF RS, — AN H g/ KRR, USB 78 L / i E 30t 2h g

LDO Fa L sttt . A 2 /MEH R I e N ae i, nridfdt et hag. Bk
FEAETHRE K PWM F2AEThRE . WERAE T I e I 2% K FE R A AN H A ) 45
PSR AN TS BT HE AT ESD {24 MERE, B AR BE B A LIE % 25 1 FE R
THIAEE N Al fEhIz AT,

Z A5 B A HLER AL 7 HIRC A1 LIRC 43 2 ThREIR T, H W BN RGIEY
B, LHmINETO M. AR TAERR 2 W& mae s, AHPRET —
AMRAL L HLERAE R D THEE T B

Z R H R HLVEL B USB diig SR 58 e 78 FL / A U S R . AN 2£h6E. 1/0
R RIEEILERe M, X R0 85 HLaT PRGN AT 75 2 USB D78 / i~
i

MBERIIFIE TS, KREBHRESEER — . EEERET VO DL
NP Rty 1 5 8. BB T &80 R AL 3 R

il Vob ROM | RAM |EEPROM| I/O |4MERRHT|  A/D

HT45F4N

2.55V~5.5V

4K*16

192x8

64x8

26 3

12-bitx14

HT45FH4N

2.55V~5.5V

4Kx16

192%8

64x8

21 3

12-bitx14

BS

TM 1&E5R

HER

USB

LDO

PR
]

HERR

HT45F4N

16-bit STMx1
10-bit PTMx*3

8

3

28SSOP

HT45FH4N

16-bit STMx1
10-bit PTMx3

8

3

\/

AX/BX
CX/DX

28SSOP

VE: HT45FH4N B2 ML i ANO 3% B ERERIAMIE S
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# HT45F4N/HT45FH4N
HOLTEK FEYHEE R Flash 2 /5 H]
A Y
FHEE]
Reset
Watchdog > | Gircuit
=~ Timer
Low 8-bit
Flash/EEPROM Voltage RISC le | Interrupt ¢ ‘ Q‘
Programming Circuitry Detect L R MCU Controller |«
ow
Core
== E Voltage L Internal RC
Reset f—| .
Oscillators
EEPROM Flash RAM Time
Data Program Data Base | 12-bit AD
Memory Memory Memory /| Converter
= = = = +— O
—0
== B = == \  Over Current ‘ i
4 Protection |
= = 4—0
0
L L \ Over/Under ‘ ;
"l Voltage Protection j
Level Timer
LDO . K= o |
Shift Modules USB b‘
= = ) Charge/Discharge ‘ |
J: g g Auto Detection <—<>
= For HT45FH4N only —
5| B
PBO/TPO_0/TP1_0/TP2_0/TP3_0/[OUT1LYSCOMO |1 28 [1 PB4/OUTOL
PA4/[INT2)/TPO_1/[OUT1H)/SCOM1 ]2 27 [1 PB3/OUTOH
PA3/[INT1)/TCK1/SCOM2 |3 26 [ PB1/[OUTOL)/OUT1L
PA5/INTO/TCKO/SCOM3 ] 4 25[1 PB2/[OUTOH]/OUT1H
PDO/AN8/DO+ |5 241 |0VvDD/VDD/AVDD
PD1/AN9/DO- |6 23 [ VSS/IOVSS/AVSS
PD2/AN10/D1+ [ 7 22 [ PC6/0OCP11
PD3/AN11/D1- ] 8 21 [0 PC5/0CP10
PD4/AN12/D2+ [ 9 20 [ PC4/0OCPO1
PD5/AN13/D2- ] 10 19 [0 PC3/0CP00
PA7/INT2/TP1_1/AN4/ICPCK ] 11 18 [ PC2/OUVP02/AN7
PAG/INT1/TCK3/TP2_1/AN3/ICPDA [} 12 17 3 PC1/OUVPO1/ANG
PA2/[INTO}/TCK2/AN2 ] 13 16 [ PC0O/OUVPO0/AN5
PA1/DAPWR/AN1/VREF [] 14 15[ PAO/TP3_1/ANO
HT45F4N
28 SSOP-A
Rev.1.30 8 2016-12-05



HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK i 5

PBO/TPO_0/TP1_0/TP2_0/TP3_0/[OUT1LY/SCOMO 1 ~ 2h
PAA4/[INT2)/TPO_1/[OUT1H)/SCOM1 ]2 270
PA3/[INT1)/TCK1/SCOM2 [ 3 26 [
PA5/INTO/TCKO/SCOM3 [ 4 25 1
PDO/ANS/DO+ [ 5 241
PD1/AN9/DO- []6 231
PD2/AN10/D1+ ] 7 220
PD3/AN11/D1- ] 8 210
PD4/AN12/D2+ ]9 20
PD5/AN13/D2- ] 10 190
PA7/INT2/TP1_1/AN4/ICPCK/OCDSCK ] 11 181
PAG/INT1/TCK3/TP2_1/AN3/ICPDA/OCDSDA []12 1703
PA2/[INTOYTCK2/AN2 []13 16 [
PA1/DAPWR/AN1/VREF ] 14 151

HT45V4N

28 SSOP-A

- \J

DX/CX ] 1 28
AX/BX ]2 270
PBO/TPO_0/TP1_0/TP2_0/TP3_0/[OUT1LYSCOMO |3 26
PAA4/[INT2)/TPO_1/[OUT1H)/SCOM1 []4 25 1
PA3/[INT1)/TCK1/SCOM2 [ 5 241
PA5/INTO/TCKO/SCOM3 [ 6 23
PDO/ANS/DO+ (] 7 220
PD2/AN10/D1+ []8 210
PD3/AN11/D1- ]9 20 3
PD4/AN12/D2+ [] 10 190
PD5/AN13/D2- ] 11 181
PA7/INT2/TP1_1/AN4/ICPCK ] 12 1703
PAG/INT1/TCK3/TP2_1/AN3/ICPDA ] 13 16 [
PA2/[INTOYTCK2/AN2 [] 14 151

HTA45FHAN

28 SSOP-A

PB4/OUTOL
PB3/OUTOH
PB1/[OUTOL)/OUT1L
PB2/[OUTOH])/OUT1H
I0VDD/VDD/AVDD
VSS/IOVSS/AVSS
PC6/0CP11
PC5/0CP10
PC4/0CPO1
PC3/0CP00
PC2/0OUVP02/AN7
PC1/OUVPO1/ANG
PCO0/OUVPO0/ANS
PAO/TP3_1/ANO

VCC

VSS

V5/VDD
IOVDD/AVDD/VDD
IOVSS/VSS/AVSS
PC6/0CP11
PC5/0CP10
PC4/0CPO1
PC3/0CP00
PC2/0UVP02/AN7
PC1/0OUVPO1/ANG
PCO0/OUVPO0/ANS
PAO/TP3_1/ANO
PA1/DAPWR/AN1/VREF

Rev.1.30 9
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# HT45F4N/HT45FH4N
HOLTEK Fz)E IR Flash £ /7 #]
J— N
DX/CX 1 281 vce
AX/BX [ 2 273 vss
PBO/TPO_O/TP1_0/TP2_0/TP3_0/[OUT1LySCOMO [ 3 261 V5
PA4/[INT2)/TPO_1/[OUT1H)/SCOM1 [ 4 257 |10VDD/AVDD/VDD
PA3/[INT1)/TCK1/SCOM2 (] 5 24 7] |IOVSS/VSS/AVSS
PA5/INTO/TCKO/SCOM3 ] 6 23 [ PC6/OCP11
PDO/AN8/DO+ ] 7 227 PC5/0CP10
PD2/AN10/D1+ [ 8 213 PC4/0CPO1
PD3/AN11/D1- 9 20 7 PC3/0CP00
PD4/AN12/D2+ [ 10 191 PC2/0UVP02/AN7
PD5/AN13/D2- ] 11 18 1 PC1/OUVPO1/ANG
PA7/INT2/TP1_1/AN4/ICPCK/OCDSCK [ 12 17 1 PCO/OUVPO0/AN5
PAG/INT1/TCK3/TP2_1/AN3/ICPDA/OCDSDA [ 13 16 [ PAO/TP3_1/ANO
PA2/[INTO)/TCK2/AN2 (] 14 151 PA1/DAPWR/AN1/VREF
HT45VH4N
28 SSOP-A

TE: 1355 A S FRIEA BG5S AL E
2. SR I 2 R e,

“7 B AT 4 P B R 2R

3. 3R MCU #1 OCDS EV #. j HI3L A Al —3%% . OCDSCK fil OCDSDA 5| il A X} OCDS

EVIC B3, B L E4IidiE & OCDS &y,
4. % T HT45FHAN 5 #L:

PB4/OUTOL 1 PB3/OUTOH 7| I P4 38 73 5l 5 Ho P i 455 N JED A F1C AHBE .
PB1/[OUTOL]/OUTIL, PB2/[OUTOH]J/OUTIH £ PD1/AN9/DO- ¥ 4 % 2

EXIPAS I

£ PCB BLHIH, IR 25 FI5| A 26 A Z0AH I «

Rev.1.30
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

51 B AR

B 7 RGBS, % AR AR HLI B A S| BNES LLE AT 1 3 2 AR AT AR E,
41 PAO. PA1 2%, T HiiRix et g M EcvimN / fr i Thag. SR, JX28 5]
WS, iR s, eSS . AN ST sE I T
FPTIE, 051G E R VR N A R B I e

HT45F4N
SR ZFR ke OPT | IT o/T R
PAPU BEA VO O, WiEdFAsLE -
PAO PAWU ST | CMOS o7 P BEL R R B T
PAO/TP3 1/ANO | TP3 1 | TMPC1 | ST | CMOS |TM3I/O
ADCRO - N
ANO ACERL AN ADC %\
PAPU BA VOO, WMETHFAELE L
PAL T pawu | ST | OMOS e s
PA1/DAPWR/ DAPWR — AN — D/A #E4 FL AN
AN1/VREF ADCRO o A~
AN1 ACERL AN ADC Fr A\
VREF | ADCRI | AN — A/D F 27 RN
PAPU BATO O, WiEMFASEE L
PAZ- 1 pawu | ST | OMOS i s o
INTEG b
PA2/[INTOY/ INTO | ey | ST — AR BT 0
TCK2/AN2
TCK2 — ST — TM2 I} Ehdgr A
ACERL o A
AN2 ADCRO AN ADC Fr A\
PAPU BH VO A, WiEdAAEEE L
PAS 1 pawu | ST | OMOS e s
PA3/[INT1}/ N1l | INTEG | o B -
TCK1/SCOM2 INTCI i
TCK1 — ST — TM1 I8 A
SCOM2 | SCOMC | — SCOM | # A4 LCD COM
PAPU BA VOO, WMEdSHAEEE L
PAZ 1 pawu | ST | OMOS e
INTEG NS
PA4/[INT2]/ INT2 | pep | ST —  |ShEIT 2
TPO 1/[OUTIH]/
SCOMI TPO 1 Ti\)g\(;o ST | CMOS |TMO I/O
. p AN
OUTIH | 1y ipcy CMOS | B PWMI % th
SCOMI1 | SCOMC | — SCOM | #4441 LCD COM

Rev.1.30
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

2| B IkE OPT I/T o/T i
PAPU BH VO O, WiELSAERE L
PAS 1 pawu | ST | OMOS o sz
PAS/INTO/TCKO/ INTEG o 7
SCOM3 INTO INTCI ST ANER AT 0
TCKO — ST — TMO I Ehdg A
SCOM3 | SCOMC | — SCOM | ¥4 LCD COM
PAPU BA VOO, WMELHAEEE L
PA6 | pawy | ST | CMOS o i mmemash
INTEG NS
INTI INTCI ST AR AT 1
PA6/INT1/TCK3/ TCK3 — ST — TM3 BN
TP2 1/AN3/ TP2 1 | TMPCI | ST | CMOS |TM21/O
ICPDA/OCDSDA ACERL N
AN3 ADCRO AN ADC i\
ICPDA — ST | CMOS |7EZklesEds / Huht5)
OCDSDA| — ST | eMOS )#Lﬁﬁ@ﬂ)%/ﬂﬁht%lﬂiﬂ, AT
EV & H
PAPU B VOO, WELSHAREE L
PAT 1 pawu | ST | OMOS o i mmemash
INT2 IIE?(E:? ST — AR A T 2
PA7/INT2/TP1_1/
AN4/ICPCK/ TP1 1 | TMPCO | ST | CMOS |TMI I/O
OCDSCK ACERL o .
AN4 ADCRO AN ADC %\
ICPCK — ST — TE LRSIt o 5] B
OCDSCK| — ST — B BRI B 5, AT EVIC
i , AIIE A A AR
PBO PRPU ST | cMOs Jt)ﬂ /O O, wdEd#wAaswE b
e AN i
TPO 0 | TMPCO | ST | CMOS |TMO /O
?1;(1)/5%3/ o TP1 0 | TMPCO | ST | CMOS |TMI 1O
TP3 O[OUTILY TP2 0 | TMPCI | ST | CMOS |TM21/O
SCOMO TP3 0 | TMPCI | ST | CMOS |TM31/O
PRM o "
OUTIL | 1\ ey CMOS | H.#h PWM 1 it
SCOMO | SCOMC | — SCOM | # 41 LCD COM
PBI pBPU | sT | oMos J;fﬂ% /o b, mEd A A E -
E AN i
PB1/[OUTOL}/ PRM - X N
OUTIL OUTOL | 1\ ioco CMOS | H.#h PWMO %t
PRM B , A~
OUTIL | 1vipey CMOS | E#h PWMI it

Rev.1.30 12 2016-12-05



HT45F4N/HT45FH4N #
R JE Flash 5 H#] HOLTEK
5B Z FR IhkE OPT T o/T Ak
PB2 PBPU ST | cMOS BH VO O, WiELSAERE L
i HELBH
PB2/[OUTOH]/ PRM B , N
OUTLH OUTOH | 1y ioco CMOS | E b PWMO it
OUTI1H Tﬁi\él — CMOS | H.#h PWMI %t
PB3 PBPU | ST | CMOS BA VO O, WiETHFAsLE L
AN LEN
PB3/OUTOH RM
OUTOH | 1o col — CMOS | H.#h PWMO % tH
PB4 pBPU | sT | cMos BH VO O, Al AR E
AN LEN
PB4/OUTOL RM
OUTOL | o col — CMOS | H.#h PWMO %is it
PCO PCPU ST | cMos B VO O, Wil EFAERE
AN el
POUYOUVEOOT T ouvpoo | ACERL | AN | — i / U (3 B A
ACERL o n
ANS5 ADCRO AN ADC %\
PC1 PCPU | ST | cMOS BA VOO, WMETHFAELE L
AN i
PCWOUVROU Touveor | SSERE L AN | = IR /AR S A
ACERL B N
ANG6 ADCRO | AN ADC i\
PCH PCPU sT | eMos BA VOO, WMELAAEEE L
EAzEN E
i%/OUVPOZ/ OUVP02 (?{?\]/51?(%0 AN — R/ RIEGRY S
ACERL o "
AN7 ADCRO AN ADC Fr A\
PC3 PCPU ST | cMOS B VOO, WEdSAERE L
PC3/0CP00 T A
OCPO0 | S poco | AN — RS 0 N
PC4 PCPU sT | eMos B VO O, WELSAEEE L
PC4/0OCPO1 OCPPC i HL
OCPO1 OCPOCO AN — T HRRY 0 fIA
PCS PCPU sT | eMos BA VOO, WMEdHAEEE L
PC5/0CP10 OCPPC i L
OCP10 | Scprco | AN — SRR 1R
Rev.1.30 13 2016-12-05




# HT45F4N/HT45FH4N
HOLTEK F i JE Flash £ 5]
2| B2 R Ih4e OPT T O/T AR
v N \\ = \}’L
PC6 PCPU ST | CMOS g%ﬁo M AL 7 d B
PC6/0CP11 OCPPC
B N N
OCPIl | Shico | AN SUNEER/ TRV /AN TN
; — r
PDO PDPU sT | eMos l%iﬁﬁ /O O, whiad sk E -
EvAzEN L5
PDO/ANS/DO+ ACERH B n
ANS ADCRO AN ADC i\
DO+ | ADUC1 | — AN  |USB DO+ 0.6V %t 8] 4
> S 9= 2o
PDI PDPU | ST | CMOS ﬁiﬂ% /O O, widd ks -
i HLBH
PD1/AN9/DO- ACERH - N
AN9 ADCRO AN ADC Hi A\
DO- — AN — USB HJFAR RS o N\ 5 J
: S e L
PD2 PDPU | ST | CMOS J;f)ﬂ /o, mEdwF e E -
E VAN E |
PD2/AN10/D1+ ACERH - "
AN10 ADCRO AN ADC % N\
DI+ | ADUCI | — AN  |USB D1+ DAC %t 5]
3 S ] 25 A B
D3 PDPU sT | eMos l%iﬁﬁ /O 0, "%k E
e VAN 5
PD3/AN11/D1- ACERH - N
ANT11 ADCRO AN ADC %\
Dl- ADUC1 | — AN  |USB DI- DAC %51 i
> S NP 8o
PD4 PDPU ST | cMOS J&?.ﬁﬁ /o O, widd Ak E -
AN
PD4/AN12/D2+ ACERH o n
AN12 ADCRO AN ADC ¥\
D2+ | ADUCL | — AN  |USB D2+ DAC %iH 5|
y I e (2R AN
PD5 PDPU ST CMOS l%ﬂﬂ /O M, "EdF A RE -
e VAN E |
PD5/AN13/D2- ACERH o .
AN13 ADCRO AN ADC Fi A\
D2- ADUCI | — AN  |USB D2- DAC % 5]
VDD/AVDD/ VDD — PWR — [EHR
1OVDD AVDD — PWR — AD(P 1FE R ‘
I0VDD — PWR — /O g 1 1F HE YR
VSS — PWR — YR, i
VSS/AVSS/IOVSS| AVSS — PWR — ADC f R, i
IOVSS — PWR — 1/0 v A YR, $esth
Rev.1.30 14 2016-12-05



HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

HT45FH4N
5| pIZ AR IgE OPT T o/T 3%
PAPU BH VO O, EdEfRRE R
PAO 1 pawy | ST | OMOS Lo s s
PAO/TP3 1/ANO | TP3 1 | TMPC1 | ST | CMOS |TM31/O
ADCRO o "
ANO ACERL AN ADC %\
PAPU HBH Vo O, "l AFAaRE -
PAL T pawy | ST | OMOS s i s o
PA1/DAPWR/ DAPWR — AN — D/A #E3 FLJEH N
AN1/VREF ADCRO - "
AN1 ACERL AN ADC #i A\
VREF | ADCRI | AN — A/D #3SH H IR
PAPU EA VO O, Wil FAREE
PA2 PAWU ST | CMOS 7 FL E RN PG B T R
INTE S
PA2/[INTO]/ INTO III:IIT C(i} ST —  |SMEETHT O
TCK2/AN2
TCK2 — ST — TM2 Il A
ACERL o "
AN2 ADCRO AN ADC Hi A\
PAPU B VOO, mEdSAeEitE L
PAS 1 pawu | ST | OMOS e o
PA3/[INT1}/ N1l | INTEG | oo B SR |
TCK1/SCOM2 INTC1 i
TCK1 — ST — TMI B4 N
SCOM2 | scoMC | — SCOM | #A-#%i LCD COM
PAPU BRI VOO, MEdHFHFeaeitE L
PAG 1 pawu | ST | OMOS e o
INTEG b
PA4/[INT2]/ INT2 | ipep | ST — M 2
TPO_1/[OUTIH]/
SCOMI TPO 1 Txg\io ST | CMOS |TMO I/O
. y A
OUTIH | 1y ipcy CMOS | H#h PWMI HiH
SCOMI | scoMC | — SCOM | # A4z LCD COM
PAPU B Vo O, wEd AR E L
PAS 1 pawu | ST | OMOS e o
PAS5/INTO/TCKO/ INTEG _ 1t e
SCOM3 INTO INTC1 ST AR T 0
TCKO — ST — TMO InF i A
SCOM3 | SCOMC | — SCOM | # 4+ LCD COM
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

2| &R IRE OPT /T O/T 3%
PAPU B L0 O, mEdSARiEE L
PA6 | pawy | ST | OMOS Lo mimnmema s
INTEG U
INT1 INTC ST ANER T 1
PA6/INT1/TCK3/ TCK3 — ST — TM3 B4 A\
TP2_1/AN3/ TP2 1 | TMPCI | ST | CMOS |TM2I/O
ICPDA/OCDSDA ACERL
AN3 ADCRO AN ADC % N\
ICPDA — ST | CMOS |TEZebeEd / shht 5]
oCDSDA|  — ST | cMos Fr EREE / kg, AH T
EV &1
PAPU BH O O, wEdEAAsRE R
PAT 1 pawu | ST | OMOS o s s
INTEG U
INT2 INTCI ST AR H T 2
PATINT2/TPL_1/ " rp1 | | T™MPCO | ST | CMOS |TMI /O
AN4/ICPCK/ =T ACERL
OCDSCK — o
AN4 ADCRO AN ADC #i A\
ICPCK — ST — FELR BRI i N
ocpsck|  — ST - Fr B ehdmoN, AU F EV S
)ﬂ]_
PBO PBPU ST | eMos BRI VOO, miEdSAeaeitE L
E AN E)
TPO 0 | TMPCO | ST | CMOS |TMO I/O
??‘l)/g’%g/ o TP1 0 | TMPCO | ST | CMOS |TMI /O
TP3 O[OUTILY TP2 0 | TMPCI | ST | CMOS |TM21/O
SCOMO TP3 0 | TMPCI | ST | CMOS |TM3I1/O
OUTIL Tiﬁ\él — CMOS | H.4h PWM 1 firiH
SCOMO | scoMC | — SCOM | # ¥z LCD COM
PCO PCPU ST | eMos B VOO, mMEdFAeRitE L
E AN IE)
PC0O/OUVP00/ ACERL X .
ANS OUVPOO | i iimeg| AN — W/ RERD 5]
ACERL - A~
AN5 ADCRO AN ADC Hi A
PCl PCPU sT | eMos BEHLO O, mEdSAaRiEE L
EAZEN IE)
PCl1 PO1 ACERL .
A% 6/0UV 0 ouvpor OUCVPCO AN | — R ARSI
ACERL o "
ANG6 ADCRO AN ADC f N\
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

2| IR IhAE OPT T O/T %
PC2 PCPU ST | eMos B LVO O, mMEdFAERiEE L
E AN IE)
2%27/ OUVPO2/ OUVP02 S{JC\]/E?(:LO AN — I/ RERD5]
ACERL - A~
AN7 ADCRO AN ADC Hi A\
PC3 PCPU ST | cMOs EH Vo O, "l AR E L
PC3/0CP0O0 OCPPC Hi
OCPO0 | Sepoco | AN — GRS 0 FT A
pCA PCPU ST | cMos B VOO, mEdSAiEiE L
PC4/0CPO1 OCPPC Hi A
OCPOI | Scpoco | AN — T HFRRYT 0 F A
PCS PCPU ST | eMos B VO O, wEd AR E L
PC5/0CP10 T H
OCP10 | Seprco | AN — T HAY 1A
PCE PCPU sT | eMos BRI VOO, MEdFAFeaeitE L
PC6/0CPI1 T furi
OCPIl | SCpico | AN — THFRY 1A
PDO PDPU sT | cMos BEA VOO, WiEdHFFRE L
VAN N
PDO/ANS/DO+ ACERH o N
AN ADCRO AN ADC f N\
DO+ | ADUCI | — AN |USB DO+ 0.6V % 5|
DY PDPU ST | cMos EH Vo 1, wEd AR E L
E AN IE)
PD2/AN10/D1+ ACERH B "
AN10 ADCRO AN ADC #i A\
DI+ | ADUCI | — AN  |USB D1+ DAC % 5| i
PD3 poPU | ST | eMos BH Vo O, "l AR E b
AN E)
PD3/AN11/D1- ACERH o "
AN11 ADCRO AN ADC Hi A\
Dl- ADUCI | — AN  |USB DI- DAC %t 5]
PD4 oPU | sT | eMos EH V0 O, il AR E b
EVAEENEN
PD4/AN12/D2+ ACERH o N
AN12 ADCRO AN ADC f N\
D2+ | ADUCI | — AN |USB D2+ DAC #iH 5]
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

2| FR IRE OPT /T O/T 3%
N R o)L
DS poPU | ST | eMos @_ﬂ% /O I, mliEdwF Ak E L

EAEN IE)

PD5/AN13/D2- ACERH o "

ANI3 | Dipe | AN ADC #i N\
D2- | ADUCI | — AN |USB D2- DAC %ith 51
V5 V5 — — PWR |5V LDO #iih
N SZ RLEA

vee vee - PWR _ | LDO Hy Y A T A A i O
Bl LR

VDD/AVDD/ VDD — PWR — IEBIR

1OVDD AVDD — PWR — ADQ NEGEN ‘

I0VDD — PWR — /O i 71 1F L 5
VSS — PWR — YR, R
VSS/AVSS/IOVSS| AVSS — PWR — ADC R, 2
I0VSS — PWR — 1/O iy A A IR, #eih
AX, BX AX, BX — — — FERR L PN N
CX, DX CX, DX — — — CRR = PN e
A EREIE IR
==Y i IheE OPT |IT| O/T | S|BI+H
. o o
PBI-PBA HBH Vo O, il fFAa s R k. pPU | ST | cMOs o

PR 0 1) 55 FEL P 2 o i N BRI O
OUTOL, |PWM #ith

OUTOH | A #5433l 55 F P B e A A T C AFIE IMPC | — | CMOS | PB4, PB3
AC CIRR PNl I _ _
’ #6455 PB4/OUTOL A1 PB3/OUTOH AHi%
VE: UT: HgAERL, O/T: Hinth 2
OPT: JEit & 725k TURAL S
PWR: HLV; ST: Jita 25 Rfi & Fag N
CMOS: CMOS it AN: FEFLLE N
SCOM: #f4#1# LCD COM
B FEEHmAN /B X AR EMNRKTS
- R PN PN
Rt T A= R AN = SRS
AX, BX i =t =
- T2 TN e
iz s b ] CHN=IE CHN-%= SRS
CX, DX = ik fi&
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

WIRES %
VI I FELIR oo Vss-0.3V~Vss+6.0V
AN LT oo Vss-0.3V~Vpp+0.3V
BBTEIRTE oottt -50°C~150°C
AR e -40°C~85°C
TOH AT vttt -120mA
LOL AR LT ettt 120mA
BLTHIRE ettt 500mW

Vi X SR BUE DR, I B R 2 B0 LE 1 Y B R A G B E R
R Fr A2 L bR Yo B AR ) TARIRES, T B KU AR s v e A 1) 2%
PER AR, ATRERZMR F AT SEVE .

N =
BEREBESFMN
Ta = 25°C
; MK &4
pad B ! BV | BB | Bk B
- Voo E¥ x x
BR(EVEN _ fsys=furc/4=75MHz | 255 | — | 55
(HIRC) fsys = fure/2 = 15MHz 4.5 — 5.5
Vo e v
(LIRC) ’ — |fsys = fure = 32kHz 255 | — | 55
3V | fsys = 7.5MHz, — 24 3.6 mA
TAEHIR sv | EmE, Fraw&Rn| — 54 | 81
) (HIRC) 4.5V | fsys= 15MHz, — 50 | 75 N
op sv | EfE, FrERE%EE — | 60 | 90 | ™
AR s 3V | fsys= 32kHz, — 45 65 A
(LIRC) 5V | EREL, Prawsa k| — 60 90 |
e b 92 _
BRAS HLAL 3V . R " 1.9 3.0
b ﬁ ’ 7‘" A
(IDLEO #3% ) v T, i v R —— i o M
HAS HLIA 3V e = 30MH — 01
A BV HIRC = Z, _
It DLET st ) VI E g, B R 16 | 24 | mA
5V — 18 | 2.7
Sy A by 928 _
B A FELIR 3V . e g 1.8 3.0
" 7#, 7 A
v [N NN 5V — 3.5 — Vb \Y%
"o — — 0.8Vop| — | Voo | V
Vi RPN R 5V — 0 — 1.5 \Y
(/O ) — — 0 — |02Vmp | V
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

i M
1S S ‘ =N S T~ NI -~ (v
= Voo 1t * *
25 H S 3V |Tou=-2.4mA 27 | = | = |,
v (PA, PBO, PC, PD) 5V |Ion=-6mA 45 | — | —
O T R 3V |Ton=-16mA 21 | = = |,
(PB1~PB4) 5V |lon=-40mA 4.5 — —
A LS4 e e 3V ToL=6.4mA — =03
v (PA, PBO, PC, PD) 5V |lo.=16mA — — 0.5
O T 3V |loL= 16mA — | =13
(PB1~PB4) 5V |Io.=40mA — — 0.5
1O 1B H 3V - 24 | 48 | —
I (PA, PBO, PC, PD) Y Vou=0.9Vop »; 1 — mA
OH
1/0 V5 HL i 3V ~ 16 | 32 | —
(PB1~PB4) Y Vou=0.9Vop 10 30 — mA
/O I #E LA 3V B 64 | 128 | —
1 (PA, PBO, PC, PD) sy | Vor= 0:IVoo 6 | 2 | —  m
OL
/0 E R 3V B 16 32 —
(PB1~PB4) sy | Vor= 0.1V 0 | s0 | — | mA
Ieak  |JHLIR 5V | Vin=Vop B Vin=Vss — — +1 LA
3V — 20 60 | 100 | kQ
R /O 1 _Edi e fH
" bk 5V B 10 | 30 | 50 |k
Vor RAM HHE{RAF R — — 1.0 — — A\
Ioop | FRsgad A v B IR — — — — 10 | mA
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

2T S 4T
Ta=25°C
%e sH e NP P
2.55V~5.5V | fsys = furc/4 — | — | 715 MHy
fsvs | RS 4p 4.5V~5.5V | fsys = furc/2 — | — 15
2.55V~5.5V | fsys = fLre — | — 32 | kHz
e b 5 5V Ta=25°C 2% | 30 | 2%
fhire (Ijgnﬁggﬁf}&/%%ﬁ 4.0V~5.5V |Ta=-10°C ~ 85°C -5% | 30 | +5% | MHz
3.6V~5.5V |Ta=-40°C ~ 85°C -10%/| 30 |+10%
[ 5V Ta=25°C -10%| 32 |+10%
fime ?jfglﬁw’ o 5V |Ta=-40°C~85°C  |-30%| 32 |+30% kHz
2.55V~5.5V | Ta = -40°C ~ 85°C -50%]| 32 |+60%
tiNT AN H T ik — - 10 — — us
trex | TM TCK i A 51 155 /1N ok 98 — — 03 ] — | — | us
R E IR A
trsTD (gwifgé%g{ﬂg);g{j ) — — 83 116.7| 333 | ms
I M SLEEP 5k
(/i?ffiiﬂ;ﬂ ~  IDLEO #istepuE | 16 T | T | Vb
tssT - M IDLE1 #ECrhmefig | 2 — — | 1/fsys
ARG B [H] - M IDLE j;-;it‘@z 2 = s
(fsys = fLirc) SLEEP A5 5 H néie st
tsreser | A 527 ) (7] - - 45 90 120 us
teerp | EEPROM 32HR (1] - - — | — 4 tsys
teewr | EEPROM 5 A 1] — — — | 2 4 | ms
R :

VE: NARE HIRC IR 2380 (KRS, EAE VDD Ml VSS Z [ —A 0.1uF %, 5
L.
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257
SCOM HB S 4514
Ta =25°C
me o - ’m“‘f“%ﬁ% o R AE | Ex B
3V 10.5 15.0 195 | pA
ISEL[1:0]=00
5V 17.5 25.0 325 | pA
3V 21 30 39 HA
ISEL[1:0]=01
Tons | LCD Voo/2 bias 7 v 3 20 65 | uA
3V 42 60 78 HA
ISEL[1:0]=10
5V 70 100 130 HA
3V 84 120 156 HA
ISEL[1:0]=11
5V 140 200 260 HA
Vscom |LCD COM [ Vpp/2 HJE | 2.55V~5.5V | £ 0.475Vpp |0.5Vpp| 0.525Vop | V
LVD & LVR BB 54514
Ta=25°C
52 s - "”L"‘f‘s’zz BN BB Bk |
Ve [IKHEEEAHE — |LVR f#ifig 5% 1255 +5% |V
— |LVD ffifig, Vi =2.7V 2.7
— |LVD f#fE, Vb =3.0V 3.0
Vivo |5 H A I L — |LVD f#ifig, Vb =3.3V 5% | 33 +5% | V
— |LVD f#fE, Vib=3.6V 3.6
— |LVD f#ifig, Vi =4.0V 4.0
Vs |Bandgap 2% HiJE — — 3% 125 43% | V
Isc  |Bandgap 2% il — — — 1200| 300 | pA
. o 3V — 30| 45
Iivo | LVD {EREFST HLIR sy — e | o0 MA
tees | Vec FT )i e g B[] — | — — 200 us
tove | B/ MG HL R AN TA] — — 120 | 240 | 480 | pus
tovp | Fe/IMIEK L A T S ] — — 60 | 120 | 240 | pus
tivps | LVDO s i} ] 5V E@giﬁ’fi’m%’ — | — | 15 | ps
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK
ADC BS54
Ta=25°C
Ty
me o — ””‘"‘K;ﬁ B 88| Bk B
Vb ADC TAEH & — — 27 | — | 55|V
Vabt ADC #i N H & — — — | Vrer | V
Veer  |ADC % HE — — — | Voo | V
. . 3V . — 10.90 | 1.35
Iaoc  |ADC f#REFAN IR sV y ik — 120 180 mA
DNL |ADC &t 2= 5V | Veer = Vo, tapck =0.5ps | — | +1 | £3 |LSB
INL  |ADC JEZePERR 40 22 5V |Vrer = Vo, tapck =0.5ps | — | 2 | =4 |LSB
tapck | ADC ¥ i 3 — — 0.5 — 10 us
tapc ADC %ﬁ% 18] N — — — 16 — | tapck
(ALFERAE AR FR A )
taDs A/D 28 K FET TH) — — — 4 — | tabck
tonast | A/D #3528 On-to-Start B8] | — — 4 — — Us
1T B R B B S 4
Ta=25°C
we o — ,mumzi B 88| BX s
A T B e e e T
N . ABAE, 15 | — 15 |'mV
Vos cw | LI #5218 HL R 5V |CnOF[4:0] = 10000B
BHE A -4 — 4 mV
Vuys | UG IR HL 5V — 20 | 40 60 | mV
Ve owp | FEERER FLASE L 3 5V — Vss | — |Vop-14| V
, AL, -15 | — 15 | mV
Vos ora |OPA Hil N 2K 18 HLE 5V |AnOF[5:0]=100000B
B 5 -4 — 4 mV
Ve ora | OPA FHA5 H 5 5 ] 5V — 04| — |Vop-l4| V
DNL |DAC JEZePERsrinz 5V |D/A H¥ds S EWIE =V | — | — £] |LSB
INL  |DAC kMR iR 22 5V |D/A #HABSFERE =V | — | — +2 |LSB
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

W / R EE RS

Ta=25°C
. Mk &4
rEE= S - =N S U N (v
TS Voo s - 23 |t
3V — | 300 500
I o T M OVPEN=1 A
ovp IR R TAE R sV — 1 150 600 n
3V — | 300 500
1 KA T Vi UVPEN=1 A

uvP IR R AR TAE H R SV — [ 450 600 n
Vos B NS T 5V — -10 | — 10 mV
Vays IRV R 5V — 20 | 40 60 mV
Veum AR EE T YO 5V — Vss — |Vop-14| V
DNL |DAC JE&MEfsr iRz 5V |DAC 2% H & = Vo — | — +]1 |LSB
INL DAC FE£R R 1% 2= 5V |DAC Z#H L = Voo — | — +2 | LSB
USB 7t / R 46 B B% EE S 43 14

Ta=25°C
” MR K
55 & : BN | A Bk | B
= ) — s =3 =X | BN
Voo | LYEHLE — — 255 — | 55| VvV
Vor sre | DO+ i H LT — | DO+ %y H YR FEIR = 250pA 05106 07| V
A
Vorco 133+, DI1-, D2+, D2- f L | o Vss | — | Veer| V
YU [
Vrer | DACO, DAC1 2% [k — — 20 — |Voo| V
3V | Tt E — 10609 mA
Ipac  |DAC fHifE 5% i -

DAC 1§ € J5 1AM VAL PAERE — 1015 | mA
DNL |DAC 2R3 % 5V |DAC 2% HJE = Vo — | — | 1 |LSB
INL |DAC JE£ AR ZE 5V |DAC %5 = Vop — | — | +2 |LSB
Ro DACO, DAC1 R2R HiHiHEBH | 5V — — 5 — | kQ

D1+ F1 D1- Z ] FIALALL T 9% sy DI+ SN =0.8V, | 15 1200 | @
R EN s D1- 5] % IR = ImA
7 D2+ B D2- ZIMBHIIFX | D2+ SIMEARIE =08V, | | o] .00 ] g
FEBH D2- 5| i Y L = TmA
DO+, DO-, D1+, D1-, D2+, o
Reo 155 B 5V 400 | 700 |1400| kQ
DAC Z# HJE = Voo,
DAC #71f = 148,
5V DL+, DI, D2+ 5 D2- b 25727 284 V
ERR D1+, D1-, D2+, D2- %t H & —A> 150kQ H B 33
R DAC S5 H % = Vop,

DAC #(+18 = 110,
D1+, D1-, D2+ 8% D2- i%&$:
—AN 150k FELBH 2

5V 19 120 21| V
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

» M =14 X
%S S8 ‘ BN B SK B
= Vob &1 . *
o — | Vis KM — | — 1200 ps
tor sre | Vop sre F1 A B A2 8 5 (8] — sz e — T — 1o ﬁs
oo /__—_
LDO 2 [E &5 S5
Croap=1pF, Ta=25°C
; Mk S5 .
we B ; B BB BK | B
Vob £ * *
Vi LDO #y N\ & — — 6 — | 28 A
Ta=25°C
— ’ 2% | 5 | 2% |V
TLLoap = ImA, Vix = Vour + 1V
VOUT LDO iﬁ Hj EE,}_’E LOAOD H;I ouT
~|-40°C < Ta < 85°C, s | s | 450 | v
Ioap = ImA, Vin = Vour + 1V 0 0
. 0 ImA <Iioap < 30mA
1 AR 22 () — = = — 0
AVioap | BB A Vin = Vour 4 1V 0.09 | 0.18 | %/mA
= AVOUT = 2% ILOAD = lmA
2 (E2) — > — —
Voror | $15K HLIE Vi = Vour 4 2V 100 | mV
Io A FIR — | EHE, V=12V — 2 4 HA
AVine |ZRMERRER — |6V <Vin<28V, ILoap = ImA — — 0.2 %/V
y w _ (e} < o
TC  |BERAK — |AC=Ta<85°C, — 209 £ |mv/eC

Viv=Vour + 1V, ILoap = 10mA

e 1 BRI TE R 2 I A T — MG ON IR R] PR Sk A5, 00 e s B K I ThiFe . ThFE
N/ B A 22 4 o R H PR R T o R IR SR K TR SO VR R AN / e . AT AT R B IR
FHIEBCR A LV IHFE N Po=(Timax)-Ta)/01a o

2. WURHIRME X 51E VineVourt2V 4648 T Rt AR B, % S R BRVE 2% I BN it

R 7%,
R —
SR HA RS B S
Ta=25°C
, M 54 X
55 % < S | BR | Bk | B
&= 2 —— s B BmA | B
Isource | AX, BX, CX, DX #i R | — | Vee=12V, Vors10.4V 60 | 90 | — | mA
Isnk | AX, BX, CX, DX it | — |Vee=12V, Vor=1.6V 60 | 90 | — | mA
RSN
Ta = 25°C
MK &1 .

Z = % /. EI \ HA |J = __L
= # o = /) | mK | ER
Veor | EHEENHE — — — — | 100 | mV
RRror | HLE A7 HE R I 6 — — 0.035| — — | V/ms
tror Voo TN Veor 15 /N TE] — — 1 — — ms
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

VbD
A

tPOR RRPOR

VPOR

» Time

R

B R G A F R B L LR RAFPERER BRI . TR A RISC 454,
e Z A B L RCA s SRR B AT = R RE R e BRI T 3, 4R R
FFRIPAT RIS AT, 2GS ER 1 B A 1540, JLESRS#BEE —Ma
RAMN TR, 8 L ALU Z 54 EFIAREH, vrlemiReH, 2H
B BRI, G BRI SCEETIRE, T A R A o A T DL 2R A
A ALU (75 AN CARIE . A7 L2747 25 A2 B A7 o R e Se L, HL vl DB B2 Bl A]
ek fa B A A7 A T DT SOM SRR E . BOR TSR LR BOR AT SR AN
FAGTER) 1O AT A/D £l RGER, AT ZA SR ANEE . I L L&
P FAR RSEAS AR e A 7 (R N2 P

B FRR 7k 2 2544

F RGN 8 HIRC 8 LIRC #R3% a8 52, B84 50 T1~T4 DYAS 5077 AL 1)
FESNF. 75 TR, FEFPHEEs Aahn— M — 484, BTN
IFA] T2~T4 58 S MPATIhAE, Bk, —A T1~T4 B4t AR — AN B4 A
W BRI S WINBUR AT K AELEIE L4 4 AW, (B HLR K gs /2R
WEFRATE— AN 82 RN A AT . BRI THEES N B oA, W1
70V FH BBk, 7EIX RS L R 488 T B 2 — AR 2 A IR TR 3047

fsys v N\ /N L S\
(System Clock)
Phase Clock T1
Phase Clock T2
Phase Clock T3 / \ / \ / \
Phase Clock T4 / \
Program Counter PC PC+1 PC+2
Pivelini Fetch Inst. (PC)
ipelinin
PeININg 1™, ecute Inst. (PC-1) Fetch Inst. (PC+1)
Execute Inst. (PC) Fetch Inst. (PC+2)
Execute Inst. (PC+1)

Rt 7k

ARG W By 32, BlinBbAL s AR <, AR 2 A 454 J8 1914 RE 58 Al
TROPAT . 75 BB I B R AR e 5 P — A JA ST 5 P 22 Bk e i
AR, FEA S AN AR SR AT 0 SCE R, DRI P R BRI S R A
JEISIER TR, G H R AEPIAT I 8] SR ™A% (R A 15%
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

1 MOV A,[12H] | Fetch Inst. 1 | Execute Inst. 1
2 CALL DELAY Fetch Inst. 2 | Execute Inst. 2
3 CPL [12H] Fetch Inst. 3 | Flush Pipeline
4 : Fetch Inst. 6 | Execute Inst. 6
5 : Fetch Inst. 7
6 DELAY: NOP
B A E
CES
=] N
EFITHEE

HERK

R AT, RSB FOREE I F— A BT I A k. R T “IMP”
R “CALL” 354 T BkEE 5] IR LE O 17 2 UL 2 4, & 27
Fe BTSSR LR 13— LR B LA R A (B SR 11 . 1O
BRGHD 8 i, HDFTIAO R SO R T % A58 PCL, 77 DU PR P BB
ST R A TR BE S SR SR, AIBREEAE &, TRFFA . s
ST, MU HUIE DR 75 B 0 B P 25 A7 R IR R, T
Befid, —ERMEIEG, 18SAHR S PUTIHBURI T — &R K S5, 1
/2 4 T SRR

I8
EFItHESTFY PCL HF8
PC11~PC8 PCL7~PCL0O

FEFP U B AR IR TS, RDRE PP v B R 55 = A7 4% PCL, W] LU R P42,
HER U RME N 74 B RS NS FAE —MEF
FEL e ] B IIAT, AR AR AR AR AT RN, B W IR A R A i 2R 1
AT, B 256 NMEAEAS ALY R N, CHIXEE AR B E AT, 2l
A=A R TSR AR 71 T AR iy B AT B, PCL A
A RESEERE bR, DRI AR B4R 2 .

HERAE — MR A 0], RAFAERE P TH S T I . LR R BB HLAT
8 JRHERR, HEREEA B 5 AR RE P 2 (8 3, i HL e BEAS & T AR
ARATHNK . HHTE HAHERIREE (SP) INLAE R, FIF AT RS, £7
R 1A P B B 82 A 55 I, R e TGRS (O N RSN B R . 2 T RE R B
Hh T I B 45 RN, IR [ 45 4 (RET 8 RETI) {8727 1F 45088 A HERR 85 15 31 &
CARTHIME . 24— ARG, HERRIRE R AR [ HER T .

R HERE i, HAARBRR I A A, TR SRS S S W E AL, (B P R [
Wb qHERRFRE /D (AT RET BURETL), RIS BEmRL. SX ANREE R
PURE PP B3 187 B 0 VAR I HE R e tH o SR BB HEARR 36, CALL #5219
SRTT DARCIRAT T FCHE ARt o S I N7 S ME A 1 R IR L A 2, PR ORI
]S EAN T R IRE 70 SCHR 2 HATHE R

AHERUE W E SRR AR P B Bk = 22k
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

r Program Counter

Top of Stack Stack Level 1

Stack Level 2

Psg;(ttr Stack Level 3 Program
; Memory

h 4

Bottom of Stack Stack Level 8

BARIZIEHE T -ALU
BAREZHE BB HIPREZER S, PATHELSETHNEARNZHIEH.
ALU R ML S B2k, EHREHCHESIEEHITHENEREZHE
BAE, B S RAAETEIR € 574788, 24 ALU tHHEEERAERS, nTRe S EUHAL.
FEA B BRI B, AR R PR T 748 S R LB 9 A DL R X S g AR,
ALU Fr$e e IhRean T -
e BRiZH . ADD, ADDM, ADC, ADCM, SUB, SUBM, SBC, SBCM, DAA
o WiHIZ® . AND, OR, XOR, ANDM, ORM, XORM, CPL, CPLA
o #Aiiz®: RRA, RR, RRCA, RRC, RLA, RL, RLCA, RLC
o AN K: INCA, INC, DECA, DEC

o /3 H|Wr: IMP, SZ, SZA, SNZ, SIZ, SDZ, SIZA, SDZA, CALL, RET,
RETI
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

Flash 127 7 1i%33%
T P A2 (22 PR SR A7 W P AR B B R AR AR R . AR A7 2 Flash 27 g o]
UL R AR, 7 A R A [ AT R R I O T35 224 1 B 1
SRR, A o P WU T P2 52 0 60 R R 7 AL L % B35

451
REFAEAl % R BN 4Kx 16 i, FErftdias AR s R Fhk, Hrpth s
By, RASAR W o KRR A AT CLBUE AR R 7 A7 il G AR fr st ik, 3RS
TREFR T AL

R EE
7 At e P9 P et it O B P 00 S22 A0 mh e N 1 S5 45 R T3k o ik 000H
e i AL JE MR e il RS BALZ A, FERRBEEIX AN AL OT4A
AT

000H Initialisation
Vector

004H Over Current
Protection 1 Interrupt
008H Over Voltage
Protection Interrupt
00CH Over Current
Protection 0 Interrupt
010H Under Voltage
Protection Interrupt

014H External
Interrupt 0 Vector

018H External
Interrupt 1 Vector

01CH External

Interrupt 2 Vector

020H Multi_Function
Interrupt 0 Vector
024H Multi_Function
Interrupt 1 Vector
028H Multi_Function
Interrupt 2 Vector
02CH Multi_Function
Interrupt 3 Vector
030H AD
Interrupt Vector

034H Time Base 0
Interrupt Vector

038H Time Base 1
Interrupt Vector

03CH LVD Interrupt

16 bits

EFFiEsREn

FFFH
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

B

FE P A7 i 2% A (P AT AT bk 0 m] DA SO — N 3A%,  DAE £ A7 [ e i 4 - i
RAGHS, RAGIREN L AUSAT Vg, 7 3B 2% 1 M bE R R AR SR BT 27 A7 2%
TBLP A1 TBLH ., IXSEZF 1748 & L FAG AL

FEWE SR MR A 5, RA&EHR v LU “TABRD [m]” 8 “TABRDL [m]”
&4 M ML A 2 T R I HL . IR IR A HATIS, FEFTRAE 28 h B A 58
IR, BB AL 1% 248 B 3 BT e 8 B A2 48 [m], 27 A7 6% 2% Hh R 0 H s
MR 77T, MR AL 1% 2] TBLH Rk ar /748, 10 a7 719 oR A B 000K B 15 U
“0” .

TRE AR S R

Program Memory

Last page or
TBHP Register
TBLP Register

Register TBLH

Data
16bits

ssalppy

User Selected
Register

High Byte Low Byte

FAg ik
b1l b10 | b9 | b8 | b7 | b6 | bS5 | b4 | b3 | b2 | bl | b0
TABRD [m] |@11 @10 @9 | @8 | @7 @6 | @5 @4 | @3 | @2 | @l @ @O
TABRDL[m]| 1 | 1 | 1 | 1 |@7 @6| @5 | @4 | @3 @2 | @l | @O
RIREHET

9

VE: bll~b0: FHgHHEAT
@T~@0: FHgFREHL (TBLP)
@11~@8: FA&IGEHAL (TBHP)

S SRl

DL Y5 ik B SR A& FE BT AR AS B anfeT B e XCRHRAT o IX AN -8 FH B3R A% 2L
¥5 F ORG hfe A2 G (EAETEfE 25 . ORG T84 I{E “FOOH” #5 1A [ Huhik /2 4K
e e P e — TR dR bl . RASIBE W] LEME W N 06H, X A £RIIE M
Bl FAG I 5 — BRI TR A7 as Mok FOoH, ENfJa— Ui ia bt 5
FIEE NN, A=A, B “TABRD [m]” 54848 1, LM a4t
FRRISET . fEXM 7, RASEIRN SFENETE, MY “TABRD [m]”
TR WHATES, IHE¥ 2 B 38155 8] TBLH 271748

TBLH 1788 A RS2 4%, DREEH A7, 45 R 7 A A W ke 55 2 7 #04d FH
RAIZIFE S, MZFERE IR . HHRE RIS, FWIRSEF e
o TBLH HME, # B G 78 ERE7 R A X AME, W2 R A s, DRI
WOE F [FI A P RS L HUE & o AR FE L e B 0 N, SR (R I A FH 3R A% sk U
L RANTIEEGR AT, WAEPAT AR EFRE 7 R S TE 200, IV IZ S BRRE,
FANELE R IT A SRS IR S, # T B AR A B 25 58 AR
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HOLTEK i 5

HT45F4N/HT45FH4N
FE)E JE Flash 25 H]
A HFE a1

tempregl db ?
tempreg2 db ?

mov a,06h
mov tblp,a

mov a,07h
mov tbhp,a

tabrd tempregl

dec tblp
tabrd tempreg2

org F00h
dc 00ARh, 00Bh, 00Ch, 00Dh,

LR IRR

; temporary register #1
; temporary register #2

; initialise low table pointer - note that this

; address is referenced

; initialise high table pointer

; transfers value in table referenced by
; pointer data at program memory address

; transferred to tempregl and TBLH
; reduce value of table pointer by one

; pointer data at program memory address

; transferred to tempreg2 and TBLH
; in this example the data “1AH” is transferred
; to tempregl and data “OFH” to register tempreg?2

14
14
14
14
; transfers value in table referenced by
14
14
14
14

; sets initial address of program memory

00Eh, 00Fh, 01Ah, 01Bh

table
“FO6H"”

table
“FO5HH

Flash UL Fr A7 it s 2 (1 P ORI [F) — 88 b AT RE P B SR B 2. 3 4h,

HOLTEK 1 5 L2 fit 4 Ze82 LR L e )y 0. A rDR AT i pe sk sk 280
JE SR A B AILOES B[R] F AR — RS G R, B B BOdEAT R P 1) BT AR 15 14 )58
XK, FETCT LBREEEFHR A S RSO0 T 7 b R R R Y 9 T A

Holtek 53R 25 5| B2 FR MCU 7EZIR R 5| = TR IigE
ICPDA PA6 ERATHOE / ke
ICPCK PA7 INEEPETS
VDD VDD CEV/
VSS VSS i

KRG R, P LR PA6 AT PAT X AN 5] IS A 4 4 H e e T

T2 - A24i% 23 A1 EEPROM 174 28 7] LLIE IS 4 2R 1082 I AE R B AT he . o PAG
T 5 AT FEE A& PA7 T B ATHI B, PSR THRHEHYR. SR EL
B85 FOVELNE FH U0 R HE SRS R VS L, R B TS5 Sk P At .
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

Writer Connector MCU Programming
Signals Pins
writer_voD | () VDD
icroa | O PAG
iceek | (O PA7
writer_vss | () VSS

To other Circuit

e o ATREV BB A . A ORI E A UK T 1kQ, O RAEN L AUNT InF.

A LA

EV IC HI T HL07 . 6 EV IC $2 it i iR ZI 5 (OCDS—On-Chip Debug
Support) T IF KL fE i A LR B T A BRI AE Jr i, EV IC Alsk
br MCU fEZhRE L LT 23 A M. H 7 7 OCDSDA A1 OCDSCK 5l &+ 2
Holtek HT-IDE JF % T. 2, MM LI EV IC % SZFr IC ¥ 47 E. OCDSDA 5] Ji
SN OCDS %4 / suhikd@ N\ / & i, OCDSCK 51~ OCDS i Ehf Nl . 24
FH EV IC #47 A, SZBR# A HL OCDSDA #1 OCDSCK 5| il E ff H g 3t
FThee L. HTIXP A OCDS 5l i 5 ICP 5] IJLH, R 78 2k B % i 475
E Flash fFfiE 285451 1. 55T OCDS IhREMIVE4HEIA, 55 % “Holtek e-Link
for 8-bit MCU OCDS User's Guide” 314

Holtek e-Link 5B &ZFR | EV IC 5|B)ZFR Ihae
OCDSDA OCDSDA Fr B AT R/ sk /
OCDSCK OCDSCK Jal RV EE TN
VDD VDD LY
VSS VSS Hh

BRUAS EV it H
HT45F4N HT45V4N
HT45FH4N HT45VH4N
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

WEFMHES

A

HEAT it 502 A 25 T BE Y 8 A7 RAM N FBA7GiG 4%, FH SR A 711 B 0040

BARATLE RS T AP, B0 AR R T Re a7 it oy . XL F Ao A [H e
Rt H 5 8 R WL IE R ERE B VDA G K 2Rk T BE %5 A7 8 1 T 72 72 4% il
NEBEICRE N, B LB AR A X . 58 5 B A it g
S — A&, &SRR H] N AT SR BN

S PRI B A7 s 7 B AN X o RS 2 R R T e U B A7 25 ¥ W] fE BT Bank
Beviil, AbF “40H” kb EEC 74550 X BETE Bank 1 s 2. YA
[i) X 3ok T3 o v B DX IR T (BP) SEEl. BT A B R ML A 00 A7 i 28 1A JEC 4 M i #40
& “00H” .

00H
Special i
Ililllgr‘:]?)sr? Data [\] EEC at 40H in Bank 1
7FH
80H 80H in Bank 1
General
Purpose Data | BFH in Bank 1
FFH Bank 0
IR AR
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

Bank 0, 1 Bank 0, 1 Bank 0 Bank1 Bank 0, 1
00H IARO 20H ADRL 40H | Unused | EEC 60H OCPOCO
01H MPO 21H ADRH 41H Unused 61H OCPOC1
02H IAR1 22H ADCRO 42H Unused 62H OCPODA
03H MP1 23H ADCR1 43H Unused 63H AOCAL
04H BP 24H ACERL 44H Unused 64H COCAL
05H ACC 25H ACERH 45H Unused 65H OCP1CO
06H PCL 26H CTRL 46H Unused 66H OCP1C1
07H TBLP 27H LVRC 47H SCOMC 67H OCP1DA
08H TBLH 28H TMOCO 48H PRM 68H A1CAL
09H TBHP 29H TMOC1 49H CPRO 69H C1CAL
0AH STATUS 2AH TMODL 4AH CPR1 6AH OCPPC
0BH SMOD 2BH TMODH 4BH OVPDA 6BH ADUDAO
0CH LvDC 2CH TMOAL 4CH UVPDA 6CH ADUDA1
ODH INTEG 2DH TMOAH 4DH OUVPCO 6DH ADUCO
OEH INTCO 2EH TMORP 4EH OUVPC1 6EH ADUCH1
OFH INTCA1 2FH TM1CO 4FH OUVPC2 6FH ADUC2
10H INTC2 30H TM1CA1 50H TM2CO 70H Unused
11H MFIO 31H TM1DL 51H TM2C1 71H Unused
12H MFI1 32H TM1DH 52H TM2DL 72H Unused
13H MFI2 33H TM1AL 53H TM2DH 73H Unused
14H PA 34H TM1AH 54H TM2AL 74H Unused
15H PAC 35H TM1PRL 55H TM2AH 75H Unused
16H PAPU 36H TM1PRH 56H TM2PRL 76H Unused
17H PAWU 37H PC 57H TM2PRH 77H Unused
18H TMPCA1 38H PCC 58H TM3CO 78H Unused
19H TMPCO 39H PCPU 59H TM3C1 79H Unused
1AH WDTC 3AH PD 5AH TM3DL 7AH Unused
1BH TBC 3BH PDC 5BH TM3DH 7BH Unused
1CH INTC3 3CH PDPU 5CH TM3AL 7CH Unused
1DH MFI3 3DH PB 5DH TM3AH 7DH Unused
1EH EEA 3EH PBC 5EH TM3PRL 7EH Unused
1FH EED 3FH PBPU 5FH TM3PRH 7FH Unused

IR ThRE MR R R ER 4540
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

FEIRIIREF 7 an

RKER > F5 IR D BE 25 A7 45 VAR AE A R Th BE BT 1A, (EAT LSS AF 2 Fa AR L
A

[B)#E S FHF5 - IAR0, IAR1

8] - HE 77 7 4% TARO 1 TAR1 [yt A7 T2 AE X, (HIHIFEEA LR
PR RE o 18)45 50 ) 5 VR VR R 1042 - B FR AR R 1, DABUAR 2 LS FRAT
fiti g bk () B A7 i 88 S0k 77k 7RI 3 T 025 /745 (IARO F1 IAR1) b (R 4TAA
FE, Bxtla4% - kR4 (MPO AT MP1) Frdi & RUAEAE 2 bk 77 AR ok R )5 / 5
BE. ARSI, TARO F1 MPO AJ LA 9] Bank 0, 1 IAR1 F1 MP1 A]
LAV 9] Bank O Fil Bank 1. R A s B)H: - bk 25 77 88 A2 SEPRAAAE ), BEHREREL
BRIl “00H” FOLZE R, T B35 NI % A7 28 MU T AT 24 .

[E3ESF 5% - MPO, MP1

% 25 B WA A (A4 F- 048 41, B MPO I MP1. H T iX Se 48 4 78 545
17t as P REAS T I I B A7 8 — Bk i, RIeg At 7 — NS AR B R A
BT e 2Nt [a) 4 T ht Z A7 A AT AT AT AR AE I, B R LR 170 14 S B kb 2 e (]
$2 F-hEFR £ BTG 2 k. MPO. TARO A T3 i) Bank 0, ff MP1 #1 IAR1 AJ
Wit BP 27 17 249 18] BT A5 1) Bank. Bank 0 1 0] ff I B8 54k, H'E& P Bank
HRT % A MP1 1 TAR1 #E47 (A1 541k

LRyt BRI & b — N B 4 RAM #hhE IX By, e 2 3558 8 i ik
adres1 | adres4.

B) 45 T HUEFE e =4
data .section ‘data’
adresl db ?
adres?2 db ?
adres3 db ?
adres4 db ?
block db ?
code .section at 0 “code’
org00h
start:
mov a,04h ; setup size of block
mov block,a
mov a,offset adresl ; Accumulator loaded with first RAM address
mov mp0, a ; setup memory pointer with first RAM address
loop:
clr IARO ; clear the data at address defined by mp0
inc mp0 ; lncrement memory pointer
sdz block ; check if last memory location has been cleared
jmp loop
continue:

£ EmmG T SEREE, BB #HE RAM Bl
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

FiEX a5 - BP

BIEAE 08 22 5 NSS4, Bl Bank 0 A Bank 1. 1) PUIE N & & A7 fif X 15 &1
(Bank Pointer) 8 >k 15 0 A [F] B8 78 X . BP F8 %111 bit 0 H T P ds 7
X [£] Bank 0 8% Bank 1.

Sh)a, BRI ISSSVIEL3] Bank 0, {HZEESH /ARIRE N WDT %
WEAL, AoUURE BRGSO X T . RO R 2 Rk Th B 2 17
R ZAAEX I, Wt vl, AR —NMEEX, ARREX Rk Thae
AR IAT I B EAE . BEA AR 1 EH T hE S 2 U5 W) Bank 0, ASEZMRATAi% X
BEFIME . ELU7iH) Bank 1, W06 250 B A 1a) #2307 =K

BP H7F85
Bit 7 6 5 4 3 2 1 0
Name — — — — — — — DMBPO
R/W — — — — — — — R/W
POR — — — — — — — 0
Bit7 ~1 RES, BN “0”
Bit 0 DMBPO: i 7 i X £ AL
0: Bank 0
1: Bank 1

2Z/ngE -ACC

SHEM B AR, Bnss 2L EER, H5 ALU Frg s H5a %)k
%, AT ALU 53| [0iE E 45 B A BN AE7E ACC BN B, Z% A Bins,
ALU W ERF BT Qi « syl MEs AL s 5, B as 5 NI BHE Tk 2%,
TR 23 R 7 o 55 RN BT ) R S 4 o S MBI A 28 0 i 2 8 B BN S AR I B
BAFThEE, B anAE Al F 2 5 U — N A8 A — N A7 88 2 AR I B
BT 75 A7 s < (RIS RE ELRRAL 6 i, Rl ah 2t il R N e kAL 16 25 dE -

EFITHRRFTHES - PCL

N T SRBBSNIRE I HI Dh e, FE R T B AR 75 e B A e A7 i 48 O RF IR 2D
REDCIH N, PP AT XT B Ar A s AT R4, AR 5 i) LR % B L E R P st
H#%% PCL %3 A7 ae UE K T SR i IR B 2R e A7 e (O — stttk 2R el
TAAEG A S ALK, TR R S Ve AR T RORE P A7 25V FE b AT Bk 4%, T
AR IS EN, EEESEA DR

#2778 - TBLP, TBHP, TBLH

X ZANRRIR I RE 27 A7 28 M APAE TERE P A7 At o P I R A% E 4T #4E . TBLP A1 TBHP
KGR, HE M RARBUR AL O . BT B A AAE AT AT AR LB 4 3
fTRrnLiEE, BT eElfE T gl “INC” 8 “DEC” 84 s, X
LB AL T T 5 ) T X RS A AT R A . A R R A AT 2 )G
FAGEIE = 7 WAPAECE TBLH . Ry 2&, BRI IK T Spifkik
FIEH &+ E L
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

R7SF 7788 — STATUS

X 8 ALMPIRAS TR EREN (2). FAARELL (C) FBhEEAI AR &AL (AC)S

i AR EAL (OV). BE br &AL (PDF) FIE 110 5 I 2% 368 H bR &AL (TO) 2H i

IXEEEAR /AR A RGBT AR S F R0 S 8 A WL IS AT IR AS .

K7 PDF 1 TO bri&dbh, IREFAEae NG e KB A7 38— FE T DA 0

A5, AT EE S N FPRS T A AL TO 5 PDF brEli. HAh, $ATA

FRFEL)E, SIREFAB/ARNIEHTRSBIARMEE R, TO bnEML AL

224 L B RHEBHAT “CLR WDT” 8 “HALT” 35420, PDF 5

B HSZHAT “HALT” 8, “CLR WDT” 15480 &% L Hsm .

Z. OV. AC Al C FpEAril 5 Wi iz S AR .

o C: MIEiZE A& B AT, B B 45 B - A AE ALy, ) C
BB, BN CHIEE, [N C Wbl air e s 4 Fresmm .,

o AC: MR Emas By ik, mim 7 Wik E s Riks
FEAAEAIE, AC BEEAL, BN AC #EZE.

o 7: YHARBZHIEHLREEN, ZWEL, BN ZHiEE.

e OV: HizHERFmWA ARG TG RN 1K, OVEELNL, HIl OV

e PDF: %% L H 4T “CLR WDT” $§4 474 % PDF, 14T “HALT” 1§
4N 2= E A7 PDF.

e TO: #%i FHEiFA4T “CLR WDT” B “HALT” 1542 %E TO, 124 WDT
i B2 B AL TO,

AN, PN AR AT TR RN, RSTFERASHIENET]

HEARPRAT o« (RUPIREF AN A L EEN HFER TR IR ST A8 1015,

D) 575 VPR P 25 5 E A R A o
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

STATUS & 7728

Bit 7 6 5 4 3 2 1 0
Name — — TO PDF oV Z AC
R/W — — R R R/W R/W R/W R/W
POR — — 0 0 X X X X
" A

Bit7~6 KEN, TN “0”7
Bit 5 TO: F I AR £ A7
0: R LHIIT “CLR WDT” 3 “HALT” 54 )5
1: &I kA
Bit4 PDF: #{EhrdEAr
0: A L4 “CLR WDT” 845
1: BAT “HALT” 54

Bit 3 OV: &N

0: Joiith

1: BHEER WAL AR g o 1
Bit 2 Z: EhrENL

0: HARDEHIZHLERTNO
1: BEREEZHIZELER N0
Bit 1 AC: 5Bt AR ENL
0: TCHlBhitAL
1: LENNEE SRR DAL =R T [ s DU 3k, B2 5T AR R DU AL A R AE M
e DU 7
Bit 0 C: HpibrENL
0: JCitfr
1o WA IEE A 8 A kAL, BRAE Ry IS S g AN R A A A
C 2GR BALIE AR,
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

EEPROM #5735
LR B B HLE— AN & N # EEPROM Bl 7 2% . “Electrically Erasable
Programmable Read Only Memory” Jy R A A] g #2 A s et e, T ILAES K%
g SR, R AE H U FRL IR AR 0 N A4 2 A IO BB D AR DR A S 8 o IR P A
fifi X4 & 7 ROM 7 (6], St # Ryl N 1 vF 28 S Bl 2> . EEPROM W]
AR RAEGE P i 5 . (A H PR EUE . RARE S B e mE R
5. EEPROM HHHE S UM 5 N 1 i th 25 48 1) B ] B

EEPROM HEH Fa545M)
EEPROM #(#E & 77 23 B & 0 64x8. 1 T Wi 75 20 5 2 17 774 2% A E 00 17 i 2%
ANFE, REAGEG R e R MEas— T4k, 84 Bank 0 H ) — /N HHEZFAF
2R — AN 25 A7 25 DL & Bank 1 i) — /N6 5 4728, AT LLSEELXT EEPROM
A B T S A

EEPROM Z 7788
H = F A7 2535 N 38 EEPROM 048 47 % A I B 1E . sk 754748 EEA. 4
P27 17 2% EED 454 27 /£ 2% EEC. EEA H1 EED £z T Bank 0 1, ‘EA1664HE
KSR ThRE 2 A7 2% —REELIEM U719 . EEC AT Bank 1 7, ANREwE BT, 1L AE
Wit MP1 AT TART 347 R 232 BB 5 N . @1 T EEC 42 & F 837 T Bank 1
(¥ “40H” , f£ EEC & f#-4% LIAEFHRIEPEAATRT, MP1 AJSE RN “40H” ,
BP # %~ “01H” .

EiEss i
B 7 6 5 4 3 2 1 0
EEA — — D5 D4 D3 D2 DI DO
EED D7 D6 D5 D4 D3 D2 DI DO
EEC — — — — | WREN| WR | RDEN | RD

EEPROM Z7788%%K

EEA H 178
Bit 7 6 5 4 3 2 1 0
Name — — D5 D4 D3 D2 D1 DO
R/W — — RW | R'W | R'W | R'W | R'W | RW
POR — — 0 0 0 0 0 0

Bit7~6 REX, BN “0”
Bit5~0 ¥4 EEPROM Hihil:
¥4ls EEPROM Hihik Bit 5~Bit 0

EED EH 7525
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
RW | R'W | R'W | R'W | R'W | R'W | R'W | R'WW | RW
POR 0 0 0 0 0 0 0 0

Bit7 ~0 EEPROM #j#&
EEPROM #{#z bit 7 ~ bit 0
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# HT45F4N/HT45FH4N
HOLTEK N JE Flash 5 57]
EEC F 7725
Bit 7 6 5 4 3 2 1 0
Name — — — — WREN | WR | RDEN RD
R/W — — — — R/W R/W R/W R/W
POR — — — — 0 0 0 0
Bit7~4  REX, BN “0”
Bit 3 WREN: ¥ EEPROM E{f#E7
0: BREE
1: {fifE
A %R EEPROM S #EN, [AEHE EEPROM 5 #:4F 2 i 7545 LA B &
BB, WEEIE A $E EEPROM S #4E,
Bit 2 WR: EEPROM 55l {f
0: SRR
1: SR %
AL A% EEPROM S8HI0L, SRR K A B Sk s S R . 5 5 3
SR, B ESEHAITEE. 24 WREN KEE &, HALE &A%,
Bit 1 RDEN: ¥4 EEPROM i%{#i N
0: BRfE
1: ffifE
e N E S EEPROM SR REAZ, 17 %4l EEPROM e /E 2 A 75 4% LU AL B &
B SLATIEET, AR E 2 EEPROM B2#E1E
Bit 0 RD: EEPROM 4% #if7

0: BEFIMISER

1 BAHA
SRR 9% EEPROM A%l A7, b S PR P g e Aoy B v il 3 o 34 15 o 34
S5, B ESEIAIEE . 2 RDEN RE LB @b, i & el

VE: fER—2%3#84 % WREN. WR. RDEN f1 RD AEE[RIFFE A “1”7 . WR 1 RD AgEF I
Eﬂ‘j “1” N

M EEPROM =i El 1R

M\ EEPROM % JU 404, EEPROM i FR 4 47 ) ik %2 25 N EEA %5 47 2%
th, EEC % 47 4% ) 54 8 1 RDEN 4 B Jg i LU R 3 Th . 4 EEC % /7 48
fff) RD Srp B, — M ARG . %5 RD 8 i RDEN BLIE A b
BB I BESF G B 1 . %7 B ILS . RD A0 (3078 “07 . K nl bl
M EED % /288 P B, B9 76 H s b o B B 1E AT B — PR S 7E BED 2547
aeeh . IR KSR o7 DAB 5 2500 7T LA 2l i
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

5#1EF] EEPROM

EEPROM 5 NS4 i b bk 56 N EEA 277 asth, SR K 25 N K5 it
N EED %7881 . 5 #i#5 & EEPROM, 705 ¥ EEC %7 17 2% P 1) 5 { B 7
WREN E N & DA RES Thiae, 285 LZI1% EEC Ziff#s ™ WR LB N, SEE
—NNERE A TG . X TR B AUESIAT . S BIEPATZ I F R
b HIA EMIVE R, E5 AT GREHER. & WRALLE N & WREN
PR AW B = WAGEFF 46 S5 #F . T4 EEPROM 5 J& #2& — /> P 3 4,

SRS R2, Brbl3dE S N\ EEPROM R DA BT 4EiR . nl i@
) EEC 291725 71 () WR £7 88 £ 7 EEPROM Hh 7 LS 55 8 1 2 75 58 ke 4
HE R, WRALE EEERA “07 , % S ¥k &5 N EEPROM. i,
N HFE B4 WR AL DA E S R B 450

S iRiF

B 1E R 5 NS LR LR JUM . B AL b R S 45 ) 2 A7 48 v 1 S s Be A0 R B
TG DAL LT 5 N#1E. FHE BPKEEN “07 , XEKRERIEAMEKX
Bank 0 #EH . HT EEPROM %l 27 /7 2480 T Bank 1 1, X900 7 X4 5 #4E
HIPRIP T I . 7E IE 5 72 5 HE A i Or 32 ) 25 17 4% A 10 5 48 B 467 5 Feols R B 12
AN IETRI S HAE

EEPROM i

EEPROM 5 J&l {145 3¢ 5 #% 7= 4E EEPROM 5 rh1ll7, 75 5 il il 15 B AH 0% o I 25 77
P%1%) DEE f7{#if¢ EEPROM ¥t HT EEPROM WAL S {EL TRt idr, #H
N ) 22 T e Th A BE A7 T 4 X B . 24 EEPROM 5 J& 145 9, DEF i R br &7
Je AR Z ThREHH Wi SR bR B ALK i B A7 . % EEPROM A1 Dt b b g H.4E
A (P17 0 W B 5 B AF S 1) 22 TR b W AT . Mrp g n, Rf
ZIfeh WikR EACH BB E AL, T EEPROM Tk &k i@ i 3 R F F5h &
fro B Z AR W 5 R .

WIEIEE

WAZIE T I R R A2 JE S N EEPROM. EV%A 5 S R I 5 A RE AL IE 7 15
%] LR R DI RE. BP FE 6B RS DLIE R % DABLIEYE N EEPROM £ il 27 47
AAFLEN) Bank 1o SATBAE, 5 — ARG EEEEE P LS 8087 5\ S
2T IEHIE R RIZA R . WREN AL E A7), EEC #7474 i) WR A5 LHTE
fi, 750 EEPROM 5 LKA REBAHAT -

SHHER, WREN LB “17 5, WRAGZEIBE M, LA RIEFBITS
JAe 5 A IAT AT S AL EMI MGTR %, 5 AR AT )5 FRe L B
flifig. VERE, HUTHUAA{E EEPROM BfR A5 5 #1158 42 58 UM A R 5 IN
EPRARAE . 754251 42 EEPROM B HUS 5 N KI
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HOLTEK ii ==

HT45F4N/HT45FH4N
FEnpEE JE Flash £ 5 #]

ZFEH
M EEPROM HizER#E—4E 1%

MOV
MOV
MOV
MOV
MOV
MOV
SET
SET

A, EEPROM ADRES
EEA, A

A, 040H

MP1, A

A, 01H

BP, A

IAR1.1

IAR1.0

BACK:
SZ IARL1.O

JMP
CLR
CLR
MOV
MOV

S##2%| EEPROM—413%

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
CLR
SET
SET

SET

BACK

IAR1

BP

A, EED

READ DATA, A

A, EEPROM ADRES
EEA, A

A, EEPROM DATA
EED, A

A, 040H

MP1, A

A, O01lH

BP, A

EMI

IARL.3

IARL.2

EMI

BACK:
SZ IAR1.2

JMP
CLR
CLR

BACK
IARL
BP

; user defined address

setup memory pointer MP1

; MP1 points to EEC register

setup Bank Pointer

set RDEN bit, enable read operations
start Read Cycle - set RD bit

check for read cycle end

; disable EEPROM read/write

; move read data to register

; user defined address

; user defined data

setup memory pointer MP1

; MP1 points to EEC register

setup Bank Pointer

; BP points to data memory bank 1

set WREN bit, enable write operations
start Write Cycle - set WR bit -

; executed immediately after set WREN bit

check for write cycle end

; disable EEPROM read/write

Rev.1.30

42

2016-12-05



HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

ST
AR PR 37 A 1 198 v DAL A FH 28 7 A8 (6] 1 2 FH 75 oK SRR RV Bl I T g . PR
Vit M) R T A5 0 T P AN Th#E 5 T ] LR BB A . IR #i it 2 itk
AP AR LA e R
3% 2Bt A
PR abr TENR G B0E, IEAEAE T 1M € I 48 A 2L DY e B £ . £ERK
IS N BB IR T o AN 75 BATA AN 28 2F . e ARt S ARIE R G ik as .
AR IR e PR UL i MERE, (HEREGHE S IThE, k2R shET)#
PRAZ R G h B I RE 46 B A LA RIE A VR RE / ThAELL,  BhRR e ThiE
RO B FH sk e Sy B
i) 2y b7IE
W& RC HIRC 30MHz
P IiE RC LIRC 32kHz
Hes R
AGRHECE

WRIR R IEND R 4, BN mEERG s — MEEIREZ 2. &
R A NS 30MHz RC R a8 . (RIEHRG 4 NN ES 32kHz k745 . =
T BRI R S E N R G Bl ik B2 B i % & SMOD #1748 HH i) HLCLK 17
M CKS2~CKSO L e, RGN B 3751k #E.

e I ARG R 7 7 1) S PRI B IR 28 25 7w i 1F o IR Bl il RGeS PR
SMOD 27 17 25 1] HLCLK 7 &2 CKS2~CKSO 7 ¥ 5E . iGE =, WA IR s
i kR, Bl — ANl A — MR s

High Speed
Oscillation

fi
HIRC L 6-stage Prescaler

fr/2

fr/4

fr/8

> fsvys

fH/16

fr/32

Low Speed

Oscillation fr/64

fL
LIRC >

HLCLK,
CKS2~CKSO0 bits

RGRHECE IR
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

AEB RC #x3%88 — HIRC
W RC Rz as 2 — DNEMMN RGE IR o, AL esifsst. WE RC #:
8B —[HEMR: 30MHz. 0 F 7E Hilli& 34T R 5 HLN & A R R M HL R,
{EAS R AR IR Voo~ 5 PSS B 1) 5 1 AN ) R 5 Wi 3 KR 8 b B AR .
WIEFE T Z N B, TTHBIN G

AIER 32kHz #73% 28 — LIRC
WS 32kHz RAHR Y Bt & — MESIRE % 8% . X P B L — A 5824 RC
P8, BTE 5V R FIZAT A SR8 Jy 32kHz H G FAMB . & H 1
) s N R AT VR L P AR AN L, (AR RS S R YR R . R
Fi R L2 S [ PR S A R b A1

TR ARG
B4 B R R 5 HLE A B (R RE SO AT REAR A DA, XA i (R 25K AE
6455 2 P (3t Pl 1 S P AT S B S v A R I % 11 o T B B 38 i T
RZIRRe MRBIH PR R PR BRI, A2 18R] LSS U,
R R E AL 5 MRV RS BV RE / DIFELL.

ER g
HR ML CPU A Shae SR 4L T Z R R R R8P . P 27 A7 2 w2
AT FRELZ At b, T A8 2R S8 b SR B K S A R
T RGBT ok B s PR f B AR R L, 8 SMOD FF A7 A%
HLCLK £}z CKS2~CKSO0 7347 i% £ . midii £0 ok B HIRC ks , (R R St
B IR R B N B AP LIRC IR 7 2% . HoB RGN 8 IE T Bl R SR 23 1070 4
fu/2~fi/64 .
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HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK i 5

High Speed
Oscillation

fH

ol

HIRC

Low Speed
Oscillation

fL

g

6-stage Prescaler

fn/2

fr/4

fr/8

> fsys
/16

fr/32

fr/64

LIRC

>
>

HLCLK,
CKS2~CKS0 bits

fs

v

f‘rBC

fsys/4 ———»

TBCK

RGP

i
B

T ARG PR fovs B fu B fL R, SRS S DT AR . Rk, B A
H R R fufi/64 IR

R TIREK

B 5 RASE B TARRE G, RERAE A B IR, R TSR A R e
ANTHAEZE SR AR FEA R 0 TAERE . B HLIE S TAEA PR, AR 2R
R R 3 A TAERR A ARIRAE, 2 0 A i AR 2l 1 T3
JiHL CPU SC I BLFT 4 A HL

" yizyi)z!
TR CPU fsys fs frec
NGy On fu~fu/64 On On
IR On fi On On
TN 0 Off Off On On
IR 1 Off On On On
PRARAR A Off Off On Off
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

IEEREN
i 44 B, iX e F B TR —, R LR ThRE Y n] 78 He AR = rp s
WH RGN B — AN E IR T st 2R B AL IR H A N g ok
H HIRC IR 85 il 4R35 28 SR 0] 4 70 N 1~64 IAE LR, SEFRMI R |
SMOD % £7 %8 1 i) CKS2~CKSO0 £7 2 HLCLK A7k $6i. B HLAd FH =ik iR %
PO N FR SR b ] YD A HLA

RIEE
PR ZR GE B O BRI PR, (H B R LD RE IR A . A ag
FRE fio A HIEIE IS AT IR AR R, AR, i RH
IRERAE

7 HALT 84 #47 )5 H. SMOD %47 %8+ IDLEN f2 AMKE, RGEHE AR .
AR T, CPU = 1EIE4T, SR # LVDEN f7 “17 80E 1 168 fE R,
fs k42517 .

THEDR 0
4T HALT 48 4 J5 H. SMOD % {7 #8 "/ IDLEN 17 N &, CTRL % 17 #%

FSYSON A NI, RGEHAFHEX 0. EFHEEX 0, CPUEIE, RS
Rtz b, RS 4 f P

ZIRER 1
447 HALT #5 4 J5 H. SMOD % 7 4 ' IDLEN fi. /4 #%, CTRL % 47 % tf

FSYSON £ AEHf, RGHNTHER 1. EFHEERX 13, CPUEIL, RS
PG 2K ELIZAT, ZARG R e N EERIE R G IR G 25, E WA 1

HRAR AR B L TS
7¥: % LVDEN=1, #EARERELS HALN, LVD Al bandgap A4, IF A f W fRE R
B,
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HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HDENH(:’

=HF R
A7 Ay SMOD -2 fil 8 B Py I Bl

SMOD Z 7758

Bit 7 6 5 4 3 2 1 0
Name | CKS2 | CKS1 | CKSO — LTO HTO | IDLEN |HLCLK
R/W R/W R/W R/W — R R R/W R/W
POR 1 1 0 — 0 0 1 0
Bit7 ~5 CKS2 ~CKS0: 4 HLCLK A “07 I RS 4hikFhr
000: fr
001: fr
010: fu/64
011: fuw/32
100: fw/l16
101: fw/8
110: fuw/4
111: ful2
XA TR RGN EE. BT LIRC 5% S HL b i) RS ehJsi4h, ool {h
FH EAIIR 3 2 350 R R Bl
Bit 4 KEN, TN “0”
Bit 3 LTO: KRy # st br A
0: Kz
1: e
WALAMKE RG IR G ws it & hr b, ATRBRIERGRGSERE LHREN
BN S T R N Ko A A S T test AN BHE
Bit 2 HTO: SRy st br &40
0: Kz
1: W
WA s R G IR B & bn A, T R R E R AR T 2 M 5 o i e
k. hrELRG LHEFAEAES, Rl RRIRG SEEFEL AN BET.
R, A7 7E B F AL b s B SRR B B 17 o SRl A HIRC R %
2, B R L ANRIRAE Qe 2 AR 0 B, %A S A AR PR, MR S
GO R T tsst AN B E 3
Bit 1 IDLEN: 5 AR 208 il Az
0: B&fie
1: 1%%‘12
A7 R AN R A, T g HALT 8 2T 5 KA I E. Ebhr N
. MEBA HALT 34T A, AN WA, 47 FSYSON N f, 72N
B 1 CPU B IRIBAT, RGN Bk 4k 22 T A4F AR RR 40 BBl D RE 4k 22 T4, 45
FSYSON Mk, #EZWHI 0 i CPU MRS 4t #0 = 1Ris 4T . 45 A K,
B LB LE HALT 4844047 J5 BE AR IR 20
Bit 0 HLCLK: ZR4inepikseir

0: fu/2 ~ fu/64 or fi

1: fu
Ay T8 4% fiu BU fi/2~ /64 30 i AF N RGE Bl . 20y 164 fu 1 9 &
Ry ph, RIS WG H% fu/2~ fi/64 BC f AE N RGN Bl 2 RGN fi I8 )
fio I RPN, £ K B Bh 5 T AR DO #E
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# HT45F4N/HT45FH4N
HOLTEK FnpEE B Flash 25 H]
CTRL F775%
Bit 7 6 5 4 3 2 1 0
Name |FSYSON — — — — LVRF LRF WRF
R/W R/W — — — — R/W R/W R/W
POR 0 — — — — x 0 0
“X” j.\jﬁk%ﬂ
Bit 7 FSYSON: IDLE #i30f), fsys %47
0: FREE
1: ffifg
Bit 6~3 KENX, RN “0”
Bit 2 LVRF: LVR &ty
0: KR
1. k4
LG R Z A B N R AER A E N “17 . A REEEE RS E.
Bit 1 LRF: LVRC |77 228 B A br i
0: REE
1. kK&
24 LVRC ZA7 28 10 & AT AT A 52 SUHY LVR B R N b B N “17 , FIAER AT
EArhkE. A REEEE R FEE.
Bit 0 WRF: WDT % | 77 47 a4 A R AL bR &

0: RRAE
1: KA
2 WDT il 2 2 g A E AL IeA % B “17 o i R Al R ig & .
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HT45F4N/HT45FH4N #
FEPEE JE Flash £ 5 #] HOLTEK

T =

R HUATAE A TAERRR B D)3, (645 F 7 T AR B8 P 75 i B A 0 1 g /
IhHELL . FETr =, XA ML AR R R E R A m S 0 R, AT A R AT
BRI TR, 7E(E 0N b ZE K H b A FH 54

f] SR U, I R AR QORI S ASE =X ) 1 D) A 75 % & SMOD 1 1) HLCLK 7 A
CKS2~CKSO0 iz BRI Ay s 8, 1 1 5 4 X / AR A X 5 R IR = / 25 A =X ] g 1)
#22 H HALT 845080, 4 HALT 8 2 HUT)E, 5 W2 7 8\ 28 RS U E R
R 1 SMOD 2747 %% 7 (1) IDLEN {37 fil CTRL & 47 %% [ FSY SON {37 1R 52 1]
2 HLCLK 778 A TR, BBl i s i s i 3 i i i B fu/2~11/64
B fLe AR BRECOR E fL, R RS AT DL B AR . R i
fu/16 A fu/64 P EBET B IR B IEIEAT, Hub & sem BN ST RE 0 TAE. A
TRE BB R T B HLAEAS 5] AEAR 2 ) D) e bt i 224k

EEEATIREKRER
RABATEIEFEANFHEERGRZ 4, FHIEB R, @t wE
SMOD #7728+ i) HLCLK f7 4 “0” f CKS2~CKS0 fii A “000” 5% “001” f#
RGBT EMOGERE R T . P I RS R 2 LA A RE L.
FH PRI LE X BB SR A oy (1 3/ wp A e 5 v DU D FE HEL o
AR 2 B B YRR B LIRC $RE 3% 8%, DA b BRI S R ¥ 28 1F BT A A 20 D) 6 5
ERARTRaE Nk, iZEMEH SMOD Z/Ees 1 LTO A7z,

CKS2 ~ CKS0 = 00xB &
HLCLK =0

WDT or LVD is on
IDLEN =0
HALT instruction is executed

IDLEN = 1, FSYSON=0
HALT instruction is executed

IDLEN = 1, FSYSON=1
HALT instruction is executed
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# HT45F4N/HT45FH4N
HOLTEK FapEJF Flash 2 4]

RRERX TR B EERER
FEARTE R 0 R Gl F LIRC (R IR % 2% . VI B0 FH i R G b R 3% 2% 1 1
AR W E HLCLK 28 “17 , A # & HLCLK fii A “0” {H CKS2~CKS0
TR 0107 « “0117  “100” « “101” « “110” BY “1117 o =5 4 I
FE N ER A, B HTO AL PIRAS AT HEAT HIWr . md IR 2 ke e
I 1] E BT e FH v R SR v o IR e

CKS2~CKS0=000B, 001B as HLCLK=0
or HLCLK=1

WDT or LVD is on
IDLEN =0
HALT instruction is executed

IDLEN = 1, FSYSON=0
HALT instruction is executed

IDLEN =1, FSYSON=1
HALT instruction is executed
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

HENKIRIER

HEANARHRAE 2 F 73 —Fh—— N R AT “HALT” #8400 7 W E &7

# SMOD ' IDLEN {2}y “0” H WDT a(# LVD fffg. 7£ LIk %A F AT

BAE, BRAERERIT:

o ARG Bh AN JEmt B 1big 4T, MR EILAE “HALT” #5440, WDT 5

LVD #%2izf7, HEEJERE fio

o BB s I N BB AR AT E .

o WDT ¥l F I H B ah 4.

o BN / i H I B AR R L BT AR .

o REFAA P EErRE PDF B4 L, FI 1% HAsE TO BoiEk.
HEANZRER 0

HENZ R 0 T EANE —Fh——N R F P HUT “HALT” 84 H W EF

1778 SMOD 7' IDLEN fi7 2y “1” H CTRL 27725 (¥ FSYSON fi7 4 “0” . #

IR T HATZIES G, BRAERERIT:

o ARG EILIEST, NHMEFFILE “HALT” #8440, I JEmH8 frpe FMEATR

I WP 8 5 S ey

o BB E T N BT R R 24 AT H .

o WDT s & HH B ¥ arh 2k

o BN / i H B AR 24 B AR .

o AT EErrE PDF B4 L, F1 1% HAsE TO BoiiE k.
HEANTHER 1

HENZ R 1 RS —F—— N R F R HUT “HALT” 84 MH W EF

1778 SMOD ' IDLEN £y “1” H CTRL 27225 (¥ FSYSON fi7 4 “1” . #F

IR T HATZIES )G, BRAERERIT:

o R oP. WL frac ACHN 21 £ TP, NAHAREFFILE “HALT” 18

Ak,

o KR AT 2% ) N B N AT 2 W AR R 24 Hi A

o WDT ¥4l I H B dhvHEL

o BN / HrH UK OR R 2 BT

o AT P EErRE PDF B4 B, FI 1% HAAE TO FoiE%k.
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

ASHIRENEE R

M fiE

H T B LRE AN PR IR 3 R R 210 2 2 5 PR K MICU ) L B IR 1R AT EAIRG
ARSI A UMM B (SRR 1 BRAN ), BT DA SRR v 1) L —
ARG, BRI E SN A L ERE S BRI R B AL / %
5B BT e BEL U N BT 0 0004 12 8 ] 8 1) v I R, RO SR 2 2
TG A IRV O S BORE I N . XN A AN B R A S A B, RO E AT
RES ARG IS, XL 5] Jt 25yt th Bl A by A B A
FHNETER R MO K VO 51 BRI POk EA TR B R
HLR PR BEREEA AT E 19 CMOS Hi N\ — 82 BT 1 I A A rL i b
RN B, RENBITE. & RENHKE SHRGIRG &, BIMOF
SHRtL TR E LA MZ.

ARG NRIR B AR A2 J5, AT PLE S LR LRy 20 i .

o PA [ RS

o R4k

e WDT i

FrHH WDT i e, W& kRAB e 282 A0, AT LS R & % A7 8%
TO #1 PDF {7 KW e e iRV . 248 F e TIEGE T TS, &%
PDF; #47 HALT #84, PDF 4 BAr. FH 1M EES 0 < B A TO Fr&
FEMLEE RS, IXFE AL S EE R RS AR IR, H e EREREA IR .
PA IR AR 5] IR A] LLIE I PAWU 274725 { B N PR ISMLBE ThAE . PA i [ M
MEj, FEFPKAE “HALT” 84 E 48T . WHR ARG 2@ b bz, WA w
FATRER A . BB—FIIEL L. AHOC RN R AE B A W e H HERR O35, RS
2AE “HALT” 1842 Ja kST . IXFMEILR, Ml 2R S0 b W & 22 34 o vh
W e e B A HERR E AT LUE 2 J5 A AT . 8 M SR N RS H HEAR
Kiph, WA LS BT, SRR I NARHIR Bl 2 R X 2 AT Wi bR A B
W BN “17 , TAH S Hp B A4 e 2 1 BE K TE 20
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

Al RERTES
B IV RSO Th R AE T AL 0 BB T PR SR TR 0, BT PR
R AN IE % S BBk B SR M

EI RER SRR
WDT 5€ I g i Bh sk B T 30t 8h o, 10 fo FIRERJR T LIRC Ry aetfit. &
I I8 52 B 2 A S R v a0 ARy 28~218 DLERAEEE K vs R 3, 04tk i WDTC
AL WS2~WSO0 7Rk ig . HIEN SV B iR 2% LIRC B K24
32kHz. FEFERPIA, XAVRRRR A a8 BARE Voo 35 A1 R A A [F] T
A1k,

B ER TS 785
WDTC 25 A7 75 F T-#5 %] WDT Zhae i 5 / B Mk 8 b B 3. B 1 2 s i
N WDT % B 475 WDTC A7 as M{EAA, HeALm—F sy LR A5,
WDTC #4540 FIME#E A 01010011B.

WDTC ZF 7%

Bit 7 6 5 4 3 2 1 0
Name WE4 WE3 WE2 WEI1 WEO WS2 WSI1 WSO0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 1 0 1 0 0 1 1

Bit 7~ 3 WE4 ~WE0: WDT %45
10101 B 01010: {Hifig
HEfl: MCU &7
F R AR A WE[4:0] B R A2 2048, WFE 2~3 /> LIRC G =4 847,
S A7 )5 CTRL 274725 1) WRF br G 24 B AL
Bit 2~ 0 WS2 ~WS0: WDT ¥ Hi & ik 347
000: 2%/fs
001: 2'%fs
010: 2'%/fs
011: 2'¥/fs
100: 2'5/fs
101: 2'6/fs
110: 2V7/fs
111: 28/
X =A% WDT IR 4 EL, AT SREix WDT s H R I ).

Rev.1.30 53 2016-12-05



# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

CTRL 7738
Bit 7 6 5 4 3 2 1 0
Name | FSYSON| — — — — LVRF | LRF WRF
R/W R/W — — — — R/W R/W R/W
POR 0 — — — — x 0 0
“x” AR
Bit 7 FSYSON: IDLE #5CH), fevs {7
T DL S0 A2 PR A
Bit 6~3 KESL, TN “0”
Bit 2 LVRF: LVR EAfil5E
TE LKL A
Bit 1 LRF: LVR #2728 20 br &
T DL S0 Ak PR R
Bit 0 WRF: WDT £ il 27 47 88 A AL AR &
0: RAKE
1. k4
K% WDTC #5155 47 B E SLALRS, BEALBEE Ay “17 o Jbhr A Rt Ay
HE.
Al V0 ER 25 1RIE

1 WDT i thi, B I i 8 7= A — AN B Z A s . Xl k& IEH
TAESAR], F P FRAEN AR TR T 03 A0 SRS S T i 248 CARK 1E
HpsAgar, A HERE TR LA R E, 75 Bk 3 —
AN ARENHBE N — N FEIEIE, X LeTE BT 2 A BB RS IAT,  SERRE O
T, BI VKR CUE R A HLE A . WDTC 277248 1 1) WE4~WEO 7 7] {5 B &
BALE T ER 2%, % WE4~WEO 24 10101B B¢ 01010B, Il WDT {#ifig;
R T2 2)TH, WE4~WE0 L RHHEAEFE, WL 2~3 4~ LIRC i 4 & 11
Ja B LR AL

WE4 ~ WEO {i WDT IhgE
01010B % 10101B fifE
HefE MCU £ 7

B VRERZSERE / FREEITH
R IEwsiTy, WDT it kB S80S KB AL, R EARSIRENL TO. & RS
R TARIRER 2 AR, 24 WDT KA R I, RS ZAE LS T 1 TO Kk B 7,
IR A PC AIHER R 4L SP i B AL, A =Fh 7 kvl LU KGR WDT 1
WA, #—Fh2E WDT E47, Bl WE4~WEO 7 % & 5% 17 01010B 1 10101B
ANPERAE; 2B MBS RRYE S, M =R Sl “HALT” 54
ZERANB N RMEH B E 1S “CLR WDT” . Rk HZE# 4T “CLR
WDT” f#j&kx WDT.
MYEE My 208 I5F, R RO Biltn, IR 32kHz LIRC $R3% 5%,
AL A 218 I E ks H R 12 8s, AiEL Ay 28 B F /N HY R 1) 7.8ms.
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

WE4~WEDQ bits

“HALT” Instruction
“CLRWDT" Instruction

WDTC Register

Reset MCU

fg/2®

f
LIRC S 8-stage Divider WDT Prescaler —) WDT Time-out
(2%fs ~ 2"%/fs)
WS2~WS0 8-to-1 MUX

(fs/2® ~ f5/2"8)

B VRERR

SIS

AL IR AT B AL S AR TR 4y, AR HLe] DLk e — 5 5 48 5400
KIS E KA. EENEMAMRERA VI E R EELE, M8 TR,
PN A R R 1S B R LA T PR I R e RS P BT B — %2 F e 4. L
HEN LG, TEREFHAT 20T, HB5r 521 N 3% 7 syl S st AP e
PR, Bl edh e —, ESWiERANE, H155 A PN RKHRE
A g b TR B HATRE R .

FH—MEANE I R R A HLE AL . ANFE DT R EA A S5 AR A
[F IS . 5 —Fh & A7 A R B ALRT LVR & A7, 7E e JEAL N B RS T LVR
WEER, R4 LVR 7.

EUThEE
RGN ARSI R Al B AL, R LA DU R R A 3

EREN

RRERIEABA TR Z AL, RAEER R LG B 1 ORIERE 7 A7 if 45 AA
JFoaHhE AT, b AL A5 e A A B AE TR SR A T BN /
Bt o ) ) A AR AR A D A R e ORRR v T, DU O B R R iR SR

JENINIRAS o
VDD A
Power-on
Reset trsTD R
SST Time-out ]

VE: trsto AL HIEIREE], MAE N 16.7ms
FEE R FE
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

KEESEHRL - LVR
FANLEAMREER R, FARBEN e EEEE. [KBERAMINGEHRE
fERE T4 2 MR, Viveo FIAN7EEHe By IG5 00 T, 50 R LA B () L ]
HE & 1E 0.9V~Vivr Z (8], XK} LVR ¥ 2 H 3 & A7 5 5 ML H CTRL % 17 %% T i
LVRF #5 G467 B AL
LVR B& LRI A LVR 55, BITE 0.9V~Vivr K HL IR AS B A]
DR LVD&LVR B E A T tovr S8UE. WEKREEAENET e S
BHE, W LVR ¥ <208 EAS AT EAIThfE .
Vive Z80E [H £ 4 2.55V. LVS7~LVS0 7 A X} LVR Th g kT4, & T2
BT LVST~LVS0 & N H B fE k), Figeid 2~3 /N LIRC i #Hm N &2 47, LR
CTRL #Ff7#5 1) LRF i ¢ B AL, LHEHFFIRMMEN 010101018, VR, M5
L N 23 R AR IR AR S0, LVR ZhEEN A 35k .

LVR

tRSTD + tsST

Internal Reset

VE: trsrp AL HZERRSE], SLAE Y 16.7ms

KEEERATF
e LVRC &F 1588
Bit 7 6 5 4 3 2 1 0
Name LVS7 LVS6 LVS5 LVS4 LVS3 LVS2 LVS1 LVS0
R/W R/W R/W R/W R/W R R R/W R/W
POR 0 1 0 1 0 1 0 1

Bit7~0  LVS7~LVS0: LVR Hi:ik$F

01010101: 2.55V

00110011: 2.55V

10011001: 2.55V

10101010: 2.55V

HEMH: MCU A7 (71 E N POR M)

R R AR R U, B A MCU B . MCU B e iS5 E
PLHTRFFANAS

W Bk e SURME AN, He a2 MCU HEAr. SRS 21E 2~3 4~ LIRC
E%ﬂlﬂ%ﬁﬁ)ﬁﬁhﬁ FERMZIA MCU E47 )5, AR E S AL
fHo
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

o CTRL & 7588

Bit 7 6 5 4 3 2 1 0
Name |FSYSON| — — — — LVRF LRF WRF
R/W R/W — — — — R/W R/W R/W
POR 0 — — — — x 0 0
“x7 R
Bit 7 FSYSON: IDLE #3Uf), fsys 347
TE WAL IR o
Bit 6~3 KEX, BN “07
Bit 2 LVRF: LVR Efitrd
0: RRAE
1: k4%
ML EE MR AR A E RN “17 o A AR RRTIEE.
Bit 1 LRF: LVR il a7 A E A br &
0: RER4E
1: k4

4 LVRC FF A48 Bl & AT M A 8 SCH) LVR HURER A BN “17 , ST
HEALDIRE . SR A Bl B PR % .

Bit 0 WRF: WDT $% il %7 17 4% B S bR
VE LT A A

EEETHE Rt Ei
W T & T % AR AL TO B s “17 24, IEHIsiTH & T 1% B & A A0
LVR E A AH[E .

WDT Time-out

A
v

tRSTD + tssT

Internal Reset
VE: trsrp AL HZERRTE], SL8MEY 16.7ms
EEEITIE L S AR FE

RERS = RETE &L S 1L
PRAR B PR I T DA tH A7 A B R R B AL AR B 7R H AR S
HERRFBEP RS “0” K TO My “17 Ab, 4o I SR AR AN AR
H tsst VR UG IE 225 28 i FL ORI

WDT Time-out 1

-I |<» tssT

v

Internal Reset

RBR 2 == R BT &1 2 A ]
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HOLTEK i ’

HT45F4N/HT45FH4N
Fa)E B Flash 257

SRS
AR B AL AR 3@ A2 B AR S, IXEehr&E Az, E PDF A1 TO fif

AR B AT, ARIRE S BT e BUE 110 T 548 55 T LD 42 il 28 15
YEFH . EAFRESL WS Frox:

TO PDF S

0 0 BN =X A

u u TE B BRI AU 1) LVR A7

1 u 1B A R AR 2 () WDT s H E A7

1 1 2 N B ARIRAR U (1) WDT i R A7

E: “u” AARAKER

FERRNLEREMZ G, BIREH TR, 21T &,

=] SNEER
RS HRAE
H T T b Bk
B Ve 2% WDT ¥ B B H7-4k
S I AR R BT s IR / - H a2 1k
LPNE e an| /O ¥R, ANO~ANI13 ¥4 A/D %\
HErRFEE! HEMEFR BT 45 R HEAR T

ARV 58 S0 56 P WL 0 2507 O RO S I 0. A9 (4 S0 7 ¥ i
BAAT, TR A B S A SR (0 R R AR . TR Ry
AT 005 P95 47 B AR L

- WDT i ~ WDT i
s peme | (PRalk) | WVREH | pleies
MPO XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
MP1 XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
BP | e - 0 | ------- 0o | ------- 0o | ---- --- u
ACC XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu
PCL 0000 0000 0000 0000 0000 0000 0000 0000
TBLP XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu
TBLH XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu
TBHP ---- XXXX ---- uuuu ---- uuuu ---- uuuu
STATUS --00 xxxXx --1u uuuu --uu uuuu --11 uuuu
SMOD 110- 0010 110- 0010 110- 0010 uuu- uuuu
LVDC --00 -000 --00 -000 --00 -000 --uu -uuu
INTEG --00 0000 --00 0000 --00 0000 --uu uuuu
INTCO -000 0000 -000 0000 -000 0000 -uuu uuuu
INTC1 0000 0000 0000 0000 0000 0000 uuuu uuuu
INTC2 0000 0000 0000 0000 0000 0000 uuuu uuuu
INTC3 0000 0000 0000 0000 0000 0000 uuuu uuuu
MFI0 -000 -000 -000 -000 -000 -000 -uuu -uuu
MFI1 --00 --00 --00 --00 --00 --00 --uu --uu
MFI2 --00 --00 --00 --00 --00 --00 --uu --uu
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HT45F4N/HT45FH4N #
Bz Flash # 5% HOLTEK
5% gy | WRTHEE g ey ML
(EERN) (fRER / ZIRER )
MFI3 --00 --00 --00 --00 --00 --00 --uu --uu
PA 111 1111 1111 1111 1111 1111 uuuu uuuu
PAC I111 1111 1111 1111 1111 1111 uuuu uuuu
PAPU 0000 0000 0000 0000 0000 0000 uuuu uuuu
PAWU 0000 0000 0000 0000 0000 0000 uuuu uuuu
PB ---1 1111 ---1 1111 ---1 1111 ---u uuuu
PBC ---1 1111 ---1 1111 ---1 1111 ---u uuuu
PBPU ---0 0000 ---0 0000 ---0 0000 ---u uuuu
PC -111 1111 -111 1111 -111 1111 -uuu uuuu
PCC -111 1111 -111 1111 -111 1111 -uuu uuuu
PCPU -000 0000 -000 0000 -000 0000 -uuu uuuu
PD --11 1111 --11 1111 --11 1111 --uu uuuu
PDC --11 1111 --11 1111 --11 1111 --uu uuuu
PDPU --00 0000 --00 0000 --00 0000 --uu uuuu
TMPCO 1100 0000 1100 0000 1100 0000 uuuu uuuu
TMPCl1 1100 0000 1100 0000 1100 0000 uuuu uuuu
WDTC 0101 0011 0101 0011 0101 0011 uuuu uuuu
TBC 0011 -111 0011 -111 0011 -111 uuuu -uuu
EEA --00 0000 --00 0000 --00 0000 --uu uuuu
EED 0000 0000 0000 0000 0000 0000 uuuu uuuu
EEC ---- 0000 ---- 0000 ---- 0000 ---- uuuu
ADRL (ADRFS=0) XXXX ---- XXXX ---- XXXX ---- uuuu ----
ADRL (ADRFS=1) XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
ADRH (ADRFS=0) XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
ADRH (ADRFS=1) ---- XXXX ---- XXXX ---- XXXX ---- uuuu
ADCRO 0110 0000 0110 0000 0110 0000 uuuu uuuu
ADCRI1 00-0 -000 00-0 -000 00-0 -000 uu-u -uuu
ACERL 1111 1111 I111 1111 1111 1111 uuuu uuuu
ACERH --11 1111 --11 1111 --11 1111 --uu uuuu
CTRL 0--- -x00 0----000 0----000 u--- -uuu
LVRC 0101 0101 0101 0101 0101 0101 uuuu uuuu
TMO0CO 0000 0--- 0000 0--- 0000 0--- uuuu u---
TMOC1 0000 0000 0000 0000 0000 0000 uuuu uuuu
TMODL 0000 0000 0000 0000 0000 0000 uuuu uuuu
TMODH 0000 0000 0000 0000 0000 0000 uuuu uuuu
TMOAL 0000 0000 0000 0000 0000 0000 uuuu uuuu
TMOAH 0000 0000 0000 0000 0000 0000 uuuu uuuu
TMORP 0000 0000 0000 0000 0000 0000 uuuu uuuu
T™M1CO 0000 0--- 0000 0--- 0000 0--- uuuu u---
T™IC1 0000 0000 0000 0000 0000 0000 uuuu uuuu
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# HT45F4N/HT45FH4N
HOLTEK Z ) Flash 2 4 1]
HHE reg | WRTHEE e Iy
(EERR) (KR / =RER )
TM1DL 0000 0000 0000 0000 0000 0000 uuuu uuuu
T™IDH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
TMIAL 0000 0000 0000 0000 0000 0000 uuuu uuuu
T™IAH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
TMIRPL 0000 0000 0000 0000 0000 0000 uuuu uuuu
TMIRPH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
T™M2CO0 0000 0--- 0000 0--- 0000 0--- uuuu u---
T™™2C1 0000 0000 0000 0000 0000 0000 uuuu uuuu
TM2DL 0000 0000 0000 0000 0000 0000 uuuu uuuu
T™2DH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
TM2AL 0000 0000 0000 0000 0000 0000 uuuu uuuu
TM2AH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
TM2RPL 0000 0000 0000 0000 0000 0000 uuuu uuuu
TM2RPH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
TM3CO0 0000 0--- 0000 O--- 0000 0--- uuuu u---
TM3ClI 0000 0000 0000 0000 0000 0000 uuuu uuuu
TM3DL 0000 0000 0000 0000 0000 0000 uuuu uuuu
T™M3DH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
TM3AL 0000 0000 0000 0000 0000 0000 uuuu uuuu
TM3AH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
TM3RPL 0000 0000 0000 0000 0000 0000 uuuu uuuu
TM3RPH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
CPRO ---0 0000 ---0 0000 ---0 0000 ---u uuuu
CPR1 ---0 0000 ---0 0000 ---0 0000 ---u uuuu
SCOMC 0000 0000 0000 0000 0000 0000 uuuu uuuu
PRM -000 0000 -000 0000 -000 0000 -uuu uuuu
OVPDA 0000 0000 0000 0000 0000 0000 uuuu uuuu
UVPDA 0000 0000 0000 0000 0000 0000 uuuu uuuu
OUVPCO x000 -000 x000 -000 x000 -000 uuuu -uuu
OUVPC1 x000 --00 x000 --00 x000 --00 uuuu --uu
OUVPC2 0000 0000 0000 0000 0000 0000 uuuu uuuu
OCPOCO 0000 0000 0000 0000 0000 0000 uuuu uuuu
OCPOCl1 x000 0000 x000 0000 x000 0000 uuuu uuuu
OCPODA 0000 0000 0000 0000 0000 0000 uuuu uuuu
AOCAL 0010 0000 0010 0000 0010 0000 uuuu uuuu
COCAL x001 0000 x001 0000 x001 0000 uuuu uuuu
OCP1CO0 0000 0000 0000 0000 0000 0000 uuuu uuuu
OCP1C1 x000 0000 x000 0000 x000 0000 uuuu uuuu
OCPIDA 0000 0000 0000 0000 0000 0000 uuuu uuuu
AICAL 0010 0000 0010 0000 0010 0000 uuuu uuuu
CICAL x001 0000 x001 0000 x001 0000 uuuu uuuu
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HT45F4N/HT45FH4N #
R JE Flash 5 H#] HOLTEK
5% FE s WDT it LVR &1 WDT it
(EEEX) (1RER / =IRER )

OCPPC --00 1111 --00 1111 --00 1111 --uu uuuu
ADUDAO 0000 0000 0000 0000 0000 0000 uuuu uuuu
ADUDAL1 0000 0000 0000 0000 0000 0000 uuuu uuuu
ADUCO -000 0000 -000 0000 -000 0000 -uuu uuuu
ADUCI1 --00 00-0 --00 00-0 --00 00-0 --uu uu-u
ADUC2 --00 0000 --00 0000 --00 0000 --uu uuuu
E: “u” B

“x” ToRAHN

“ FoRAE X
I /im0

AT HLAOH /TR TR B0 R0 . K90 5 I P R
Rl T B ot Aottt T L B D 1 e
LA A PR, Ot LK DL 2 B AR 4 A TF R
k.

LRSS HLILGE PA~PD LA / itk 1. 8281 8 1 B G 2 A
(AL AT VO I T AILBRTE. 10 AR, $0 N5 BITE 3hit.
{5 F2 U AR L AEST “MOV A, [m]” T2 () EFHRE ST, m i1
Mblo XY TR, TR A A, LA BB H B

5,
HEee i
B 7 6 5 4 3 2 1 0
PA D7 D6 D5 D4 D3 D2 DI DO
PAC D7 D6 D5 D4 D3 D2 DI DO
PAPU | D7 D6 D5 D4 D3 D2 DI DO
PAWU | D7 D6 D5 D4 D3 D2 DI DO
PB — — — D4 D3 D2 DI DO
PBC — — — D4 D3 D2 DI DO
PBPU @ — — — D4 D3 D2 DI DO
PC — D6 D5 D4 D3 D2 DI DO
PCC — D6 D5 D4 D3 D2 DI DO
PCPU | — D6 D5 D4 D3 D2 DI DO
PD — — D5 D4 D3 D2 DI DO
PDC — — D5 D4 D3 D2 DIl DO
PDPU | — — D5 D4 D3 D2 DI DO

¥E: HT45FH4N B E-HL 1/O [ PB1~PB4 il PD1 BEA EE RIS 5] JH o
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HOLTEK i ’

HT45F4N/HT45FH4N
Fa)E B Flash 257

nk2vi=EN

VR 277 b I AE 3 11 A T ARSI 75 40— A bz e BER SE B B R 1 T

Aeo N T HEAha Ehr B, 245 R A NI, BT S ERE R — A L
FHPH ., JXe | d B BH ]38 1 29 47 %8 PAPU~PDPU k% B, ©H— PMOS @ik

R SEHL R A FH I RE

PAPU 7755
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R/W R/'W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit7~0 PA [ bit 7~bit 0 v B A% H147
0: BRrAE
1: ffifE
PBPU &35
Bit 7 6 5 4 3 2 1 0
Name — — — D4 D3 D2 DI DO
R/W — — — R/W R/W R/W R/W R/W
POR — — — 0 0 0 0 0
Bit7~5 KEX, BN “0”
Bit4 ~ 0 PB [ bit 4~bit 0 -4 H FELAz 1) 67
0: [fit
1: ffifE
PCPU 7758
Bit 7 6 5 4 3 2 1 0
Name — D6 D5 D4 D3 D2 D1 DO
R/W — R/W R/W R/W R/W R/W R/W R/W
POR — 0 0 0 0 0 0 0
Bit 7 REX, BN “0”
Bit6~0 PC [ bit 6~bit 0 & F Bz 167
0: PRig
1: ffifE
PDPU 7558
Bit 7 6 5 4 3 2 1 0
Name — — D5 D4 D3 D2 D1 DO
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 0 0 0 0 0 0
Bit7~6  REX, AN “0”
Bit5~0  PD [ bit 5~bit 0 v HFHIHIfr
0: BrAE
1: {fifE
2016-12-05
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

PA [OMRES

A EIR S “HALT” 848 5 7 PLEE ARIR B B, 8 R HLI RGeS
POkt 215 1L CLRRIRTh AR,  BEThREXS T Hit S R ThFE N AR B2, el 80 7 LA
WREMITIE, HpZ —HRAE PA T — > 51 B RO IR . 31X
ANDRekE A S A T ST R MR A BT . PA T REAS 51 AITT L 5 B
PAWU A A7 ais K S £ /2 15 B AT MR T BE .

PAWU 7788
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit7~0 PA I bit 7~bit 0 Mg Th e il f7
0: BRrEE
1: ffifE

M /s QT H FEER

AN /W DR 4 RIS 778, B PAC~PDC, AIRE BN /
kA . TR VO 3IASTT LB S ], 204 1B CMOS #ith
SR, AT 1O 2 115 AR % B R T 1O 3 D — L. % 10 3]
BOBESBUR N ThAE TR (043 25 A S0 G R B 17 . X IPREFE &
T L LS U M B AR . 530 % A2 S AL R i <07, MU
S BIBEEEE N CMOS Mttt . 431 B R o AR A, R 45 & U i S
OB AE RN . YRR, AR BRI, R S A A A
S SR T BRSO AS  3JE SEBRAE AR

PAC F 1728
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 1 1 1 1 | 1 1 |
Bit7 ~0 PA [ bit 7~bit O Fy N / iy H 4z il 47
0: i
1: AN
PBC 7%
Bit 7 6 5 4 3 2 1 0
Name — — — D4 D3 D2 D1 DO
R/W — — — R/W R/W R/W R/W R/W
POR — — — 1 1 | 1 |

Bit7~5  AREN, #A 07

Bit4~0  PB [ bit 4 ~ bit 0 &\ / %t 4551 7
0: %t
1: WA
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

PCC F7F:5
Bit 7 6 5 4 3 2 1 0
Name — D6 D5 D4 D3 D2 D1 DO
R/W — R/W R/W R/W R/W R/W R/W R/W
POR — 1 1 1 1 1 1 1
Bit 7 KEN, TN “0”7
Bit6~0 PC [ bit 6 ~ bit 0 F N\ / $i ¥4
0: fayh
1: HA
PDC F7F:5
Bit 7 6 5 4 3 2 1 0
Name — — D5 D4 D3 D2 D1 DO
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 1 1 1 1 1 |

Bit7 ~6 KRES, N €07
Bit5~0  PD I bit 5 ~bit 0 &\ / % H 4547
0: %t
1: FA
vE: XIT HT45FH4N $ 581, BT PB1~PB4 fll PD1 AIERFAMEEI, R @ik ix s 5]
JHE A 2C /O ) 5 74 (0 18 i HH v sl H A

SIEEETINRE
SRR 2 DR RT AR I ey LS AR SR o A BR PR 51 B HORs 2 BR ) BE 1
151 A 22 D Re s s iR AR 22 BB i R D) e vT S BT AE B 51 I, DA
Lo e g, (6455 M L2 MIhREmT AR (. tEAh, —L55] D)
AT LLid S 3 A7 4% PRM #EATHOE . B2 kUG, BAULThRe 2 LB Dh e A 38
mR . B, WA EA AL ERB DR A RE, RG5Ok E
— NGRS, X EER AR N CRE B P AR B IX L T AT (R D REA R .
SIMEESF TR
BB AT BRI 51 B B 0 S 2 B R WL DD REE B2 . SR, 51 I i 22 L AN

SURTIREIESE, M/ NEPR AR HLRAEZ ARG, AH LA PRM
AR E B h REHEAT 1B 36
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HT45F4N/HT45FH4N #
R JE Flash 5 H#] HOLTEK
PRM Z 7738
Bit 7 6 5 4 3 2 1 0
Name | — |OUTIHPRM |OUTILPRM | OUTOHPRM | OUTOLPRM | INT2PRM | INT1PRM | INTOPRM
RW | — R/W R/W R/W R/W R/W R/W R/W
POR | — 0 0 0 0 0 0 0
Bit 7 KEN, TN “0”7
Bit 6 OUT1HPRM: OUTIH 5|k = & i

Bit5

Bit4

Bit3

Bit2

Bit |

Bit 0

0: OUTIH on PB2
1: OUTIH on PA4

OUTILPRM: OUTIL 5| = & #5h
0: OUTIL on PB1
1: OUTIL on PBO

OUTOHPRM: OUTOH 5| i 5 & 4%
0: OUTOH on PB3
1: OUTOH on PB2

OUTOLPRM: OUTOL 5| Jil 5 & 5 41
0: OUTOL on PB4
1: OUTOL on PB1

INT2PRM: INT2 5| i & 4541
0: INT2 on PA7
1: INT2 on PA4

INTIPRM: INTI 3] & & )
0: INT1 on PA6
1: INTI1 on PA3

INTOPRM: INTO 5| i 5 & 7 )
0: INTO on PAS
1: INTO on PA2

VE: HT45FHAN B HLZE (5| E B IhRER, W ZE & PB1~PB4 AR IZEZF 4 5],
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

BN /i 5| BEEA
TEORIN /SRR AR R I BN / e S B HER I AR A A BT RE S
SEEIAE, X EREN T EN VO 5 DR BRI — 2% . P
SR R I AR R X ITA B R AL

Pull-High Voo
Control Bit Register
Select Weak
Data Bus D Q D_ Pull-up
Write Control Register CK Q —DD-I E
Chip Reset B
< |—0
Read Control Register K /O pin
Data Bit
D Q D_'
Write Data Register CK Q
[s
|vT|_
U
<«
Read Data Register X X

System Wake-up 46_— Wake-up Select : PA only
BRI/ EtimO

Vob

Pull-High
Control Bit Register
ontrol Bit - gelect Weak
Data Bus D Q D__| Pull-up

Write Control Register CKS Q —DD-I E
Chip Reset l
L 1 ><' X
] X A/D Input Pins
Read Control Register | P
Data Bit
D Q D‘I
Write Data Register cK Q@ :;_,7
| M
U
Read Data Register X 1
Analog
Input
Selector
To A/D Converter < X
ACS3~ACS0
+
A/D BN [ I 254
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

FWIEIEE

EgmfE, BOLBEHER R O MYIGEt. 6205, Fra N/ fhhEdE
T ity 4% 1) 25 A7 s AR K g o B i . BT f N / B ST ER A OCIRES,
T RSP DU B e 1 0 e AR B e DA B e % T Rh B . SR 1 5 ) B
17 2% PAC~PDC, U6 5] JHIA7 4 % i i R A, X Bk 51 B2 W46 & P
e, BRAEEE FF A7 A% 1 PA~PD TEAR /T R e ¥ . 1 E R LE 5| L SN
SR 5] B A, AT I A A A PR 3 Y e A R B A A, B fE
4 “SET [m].i” J “CLR [m].i” >R i 46 a2 s H AN A e, 4
i X S 45 548 20, RGHVE =4 — AN - Bk - SERE. AP E
S N O B EE, B0 IR, SRS T IR SR B ON B
M.

T1 T2 T3 T4 T T2 T3 T4

System Clock T

Port Data

7 N

Read from Port Write to Port

EERFF
PA FIHEEAS 51 IR MR DI B o 5 HILAL TR EC IR A, AR 2 7k mT
DAME P BFr L, Forh 22—t id PA AE— SR~ A B e 77 5K, 7]
DAV E PA I — AN 5] JEA MR DI e -
i EE R, HTASFHAN G — M -F R ds, 746 3 DA EE 5] I PBI,
PB2 2 PD1 A #EE R MG . 8 Hl B G e L R, X 2E 5]
M p v B B AR, BRI BOX 3 AN 51 I 8 — > B8 B R AL BT 2 5]
AL TP A RS T R EUE HL .
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

TEBTEEIREIR — TM

AR B I R AR AR AT B0 R L AP R — MR EEL A ) X RSB B L
ANSE I AR (K TM), SRSCBUAIN (8] 47 R AT ThRE. € I SR HUR (45 2 Fh
BRAERER T, RAHRIEA . R/ FRTH G, s, LRI
e, Bk H DL PWM B S5 D RE . AN E I SO PRSI k.
A TM AN NSt S 57K T e g RE e, A .
KRR EEF TM (36, B2 PRAIBORNE 275 1 508 I8 510

BED
AV HAE 1 16-bit ARAER! TM F1 3 4> 10-bit AR T™M, 49l 4 AN
TMO, TM1, TM2 fl TM3. ESRMEFARLL, EAE TM Rt B4 AE . A
A ERRUERR AT TM 60k, 2 Ean gkl W a5 2. P AR A
TM (IR 5 LT 3% .
Ihge STM PTM
EN /T ERE \ N
EE PN \ N
LA L FC 4 N N
PWM JHiE % 1 1
BTk v 1 1
PWM 55577 3 R TBPEXT 5
PWM i35 &3 & 525 L i 4% b Bl 3 5 A% L R 4
TM e E
Device TMO T™1 TM2 T™M3
HT45F4N/HT45FH4N | 16-bit STM | 10-bit PTM | 10-bitPTM | 10-bit PTM
™™ &R/ KBSE
TM #{E
PR [E] 2R T TM $R 45 AT B e I 4 VE 2 PWM (55 7= A5 2 R ThRg. BE
fift TM HAE 1Y D42 EL e T™M T 38 AT IO T E a8 O E 5 P 3 EL B 28 1) T L1
Mt Has A 5 LA 1 TRE AR EI R, U ERARUCED, TM (s 5724, &
FIFEEE I TM St 5L EPIR S o 7 08 86 Y 3 Bl b i o 8 B A SR BIX 50 P
HTM % es .
T™ BF5hiE

IRZ) TM T PR R IR 2 . it i B TM $5 1§ %5 47 %8 ) TnCK2~TnCKO 17,
WEBEFT T B P . ZINH PSR B RGN B foys BN IR IS B £ B free I
JRECAR S TCKn 5] B 80 . TCKn 5] B £0J8 H T S0 1 45645 5 7E 8 T™ B B
TREH T4
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

TM H

PRAETLAT S IR T™M A P AN AR T, 0 ol P9 LA RS A BRELAGES P, 2
FCACUL AL R AL 724 TM il 24 TM = A, TR E 0 0% T™ fi
SRR .

TM 5MERS | R

TCRWEA LR TM, #H — TM %A 5] B TCKn. 83l & TMnCO 7 17 2%
H ) TnCK2~TnCKO 7, #E#E TM IThRE IR % 5 BIME N T™ B8R E A. 4k
BN Ay AT 3% 5] B R B N 3 TM. AR5 TM #r N B 5 e ThRe 3t A,
HR, Wi B M E 4 TnCK2~TnCKO, %3] <R 2N # TM. TM 5] i
AL IRFE T E R BRI R

A TM A A 5. 24 T™M TAELE Lb i VT it fay H A% = B L B VT e & AR B
XG5 A2 F TM $28 1] U] 46 21 w5y B P sl P BB S . AP0 TPn a7 Hi 51 B 4%
T™ HR4 PWM Fr e . 24 ™M f i 51 5 H e ThRg LS, T™ #irthoh
RE R B T AP AR B . T AE AR 0 — N B ke FAE OG5 A T
AR TM Hin a2 T e Thag. AFZEE TM i 51 BN S0 AN EN 1,
HILTFE,

PRUER TM FIE AR TM 51 A ARER A “ n” 548, SIARRA “ 07 8k« 17
JERFRKEHE N TM 2 AN E G . X RV T™M P24 — Xt B AN, 7]
L 1/0 TS BB IE RS

Device TMO ™1 T™2 ™3
HT45F4N/HT45FH4N | TPO 0, TPO_1|TP1 0, TP1_1 | TP2 0, TP2 1| TP3_ 0,TP3 1
T™ #iti 51 B0

TM I / i 5| RS F 785

WA RE NS TM S /St SRS A7 s 10— AL, B8N TM F N /
i ThRe s ESA I ThRE. BoE e, MSCSIAAIE TM SN/ fith, TEF
IR DR R ORI Zh e
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

PBO Output Function
——e—X PBO/TP0_0

<>—| S>o——— 1
/r TOCPO

PBO
PA4 Output Function 0
——e—X PA4/TPO_1
Output 1
utpu 0 4,—/(
—[>o— 1
TOCP1
PA4
1
Capture Input @ 0
TMO W\j
(STM) TOCP1
1
0
TOCPO
TCK Input
X PA5/TCKO

TMO IhgE 5| BT &l 7 HEE]

1 BRI V0 TR AR AL T TM S oA
2.4 TM TAEERRE A, TM 5] S H 57 8 i 2 RAslife— > TM Hi .

PBO Output Function

-

T1CPO

——e—X PBO/TP1_0

—{>o—

PBO

PA7 Output Function

Output 1

utpu 0 4,—/(
—|><> 1

T1CP1

PA7
1
Capt | t
apture Input_(” @Wg J

e X PA7/TP1_1

™1 1
(PTM) T1CP1
T1CAPTS
1
)
T1CPO
TCK Input
X PA3/TCK1

TM1 TIRE S| Rz 75 HEE]

1 BRI V0 SRR AL T TM S oA
2.4 TM TAELER R AL, TM 51 s s 25 7 25 i 2 Rl aE— 1 T™M Hi\ .
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

PBO Output Function 0
—e—X PBO/TP2 0
1
0 /(
+D ! T2CPO
PBO
PAG Output Function 0
——e—X PA6/TP2_1
Output 1
utpu 0 J /(
—[>o— 1
T2CP1
PA6
1
t | t
Capture Inpu 0 < i 0
™2 ! w\ ;7
(PTM) W\ T2CP1
T2CAPTS
1
0
T2CPO
TCK Input
X PA2/TCK2

TM2 IhEE 5| Bz 75 HEE
TE: 1 EF ) VO A7 as B Ar AT T™ f th SO il o
2.4 TM TARFERR AR, T™ IR 6] 25 47 ds e 2 R BEFERE— > TM HIA

PBO Output Function

0 4,_/1(
o1 T3CPO

PBO

——e—X PBO/TP3_0

PAO Output Function

1

Output 0 4,—/(
—[>o— 1

T3CP1

PAO
1
Capture Input
apture Input_(” < i W‘i
1

——e—X PAO/TP3_1

™3 1
(PTM) W\ T3CP

T3CAPTS

1

1

T3CPO

TCK Input

X PAG/TCK3

TM3 Ihge 5| B 75 HEE]
v 1 BRI V0 TAAEREEE AL T TM S oA
2.4 TM TAETER R AL, TM 51 s 6 25 7 25 i 2 R iR — 1 T™M Hi\ .
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HOLTEK i ;

HT45F4N/HT45FH4N
Fa)E B Flash 257

TMPCO 7728

Bit

7 6 5 4 3 2 1 0

Name

OUTOLN |OUTOHN | OUTOCP1 |OUTOCPO | T1CP1 | T1CPO | TOCP1 | TOCPO

R/W

R/W R/W R/W R/W R'W | R'W | R’'W | R/'W

POR

1 1 0 0 0 0 0 0

Bit 7

Bit 6

Bit5~4

Bit3

Bit2

Bit 1

Bit0

OUTOLN: OUTOL 155 [ kH#2i
0: [A#H
1: &AM
A7 T OUTOL 155 H Rl 1) S AH 92 1]
OUTOHN: OUTOH {55 e AH 4% il
0: [F#H
1. A
AT OUTOH 155 H Al ) S AR 58 il o
OUTOCP[1:0]: OUTOH M1 OUTOL 7| 4 b T 45 il
00: i /O ThfE, 1 [PB4( B¢ PB1) Al PB3( 5 PB2)
01: PB4( 2% PB1) Al OUTOH
10: OUTOL I PB3( & PB2)
11: OUTOL #1 OUTOH
WIERIXFHAL B 117, FEX I R B 3 sh i fe . WX ALk B o H e,
B IX I} ) H 5 Bh R AE
TE: % HT45FHAN #4541, 24 OUTOL A1 OUTOH i 5| i & B Ui pe % B A
5 PB1 A1 PB2 5| AL A A, VR R A2 PB1 AT PB2 AR IE £ B A5 51 A,
JtH PB3 1 PB4 5| P4 &6 7 il i B2 21 FE~F AL 3 N A A C
TICP1: TP1 1 5|zl
0: BREE
1: fHfE
TICPO: TP1 0 5l ¥z {7
0: [RAE
1: fffg
TOCP1: TPO 1 5| iz Hil{r
0: B&fie
1. fifife
TOCPO: TPO 0 5| {5 {7
0: BrfE
1: flifig
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

TMPC1 Z 7728

Bit 7 6 5 4 3 2 1 0
Name |OUTILN OUTIHN|OUTICPI1|OUTICPO|T3CP1|T3CPO|T2CP1|T2CPO
R/W R/W R/W R/W R/W R/'W | R'W | R/'W | R/'W
POR 1 1 0 0 0 0 0 0
Bit 7 OUTILN: OUTIL {55 [ AH#%
0: [F&#H
1: A
A F OUTIL 15 5 A 09 S AH 2 1]
Bit 6 OUTI1HN: OUTIH 155 AR
0: [A#H
1: &AM

AL OUTIH 15 5 4 5 1 e AR
Bit 5 ~ 4 OUTI1CP[1:0]: OUTIH 1 OUTIL 3| i H o e 4541
00: il I/0 Tjfig, 41 [PB1( B PBO) Fl PB2( & PA4)
01: PBI1( 2% PBO) Al OUT1H
10: OUTIL 1 PB2( 5§ PA4)
11: OUTIL #1 OUTIH
WXL BN “117, FEIX I ] B B0k sh e andx it st B N Hed,
BEIX I TH] F 0K ] Bl R g
VE: XTT HT45FH4N 5541, 24 OUTIL A1 OUTIH @i 5| E B R BN G
PB1 Al PB2 5| L I, ZEyE A2 PB1 A PB2 RIERLRIANEFII, F+H
PB3 Al PB4 5| Iy 43 HER: 2 PR N A R C.

Bit 3 T3CP1: TP3 1 3|z
0: FRAE
1: ffifE

Bit 2 T3CPO: TP3 0 5| {7
0: BREE
1: {fif

Bit 1 T2CP1: TP2 1 5| Hi#HI4r
0: [4fE
1: ffifE

Bit 0 T2CP0: TP2 0 5| BAH%HIAL
0: [fit
1: ffifE
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

wITEFEZEmM
T™ i+ 7 25 A / EL #2572 #8 CCRA. CCRP N 16-bit 5{ 10-bit [ 271725,
EFER RS TS S AT E T ), R AN eI — AN Y 8-bit
W B AT 2 AT VT 0] o fEASE 2 ) /2 8-bit L A7 as HIAFBUEHE M A AR T i S
BRAEANAE A B B R E BT I R A2 . CCRA Al CCRP 21728 17 ] 77
KW NE PR, 351X 5 B0 ) 25 A7 A T I RRR 1 7 e @R “MOoV”
B4 1B LT A5 385 ] CCRA B CCRP X7 27 /7%, TMxAL 5{ TMxRPL,
0T e S EOCTE U 45
TM Counter Register (Read only)
TMxDL TMxDH ——

I

8-bit Buffer
g H

TMxAL | TMxAH (—=)]

i

AR RRRR

TM CCRA Register (Read/Write)

TMxRPL | TMxRPH (—
TM CCRP Register (Read/Write)

(o

Data
Bus

BERAEN TP BATR:
o S5¥#E%E CCRA 5 CCRP
¢ DR 1 SR 2R FAE A TMXAL 5, TMxRPL
—VEE, MEREIES AN 8-bit L2178
¢ SDIR 2 58 2 S T A7 4% TMxAH 8, TMxRPH
—VEE, W EES NS T AR, RN SUELE 8-bit 254785 18
P NE AR
o M3 %1725 A CCRA Y, CCRP iz H %2
¢ BB HETE T A4 TMXxDH. TMxAH B{ TMxRPH i BUHR
—VER, AT AR BE B, A R T A RS
BRI 2 8-bit ZE178er.
¢ B2 BN 2 E % TMxDL. TMxXAL 8§ TMxRPL % HUCE s
—VER, BETEZEL 8-bit 44725 P B .
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

REE TM - STM
FRAER TM 35 5 Bl TR, BPECAUT AR o e i/ BT a2 . s
B TR R R PWM B B, BRVETED M ph— A A B B3 1) 9 DR S0
AGI R . AN A T DA S R R A

=
BfR TM %S | TMHIASIE | TMHHS5IE
16-bit STM 0 TCKO TPO 0, TPO 1
. Comparator P Match
8 -bit Comparator P » TnPF Interrupt
S
— b8~b15
fsvs/4 — 000 TnoC
fsys — 001
fr/16 — 010 —X TPn_0
le64 —lon —* Output Polarity TPnPin | n-
" 0 ] Counter Clear Control [ | Control [ "iInput/Output;
frec —{100 [ 7 16-bit Count-up Counter —> p P % TPn 1
frac — 101 T T -
1o J TnCCLR TnM1, TnMO TnPOL
n nM1, Tn n
TCKn ‘Z'—E; " TnON — b0~b15 TniO1, TnIOO
L1 TnPAU >

16 -bit Comparator A Match

Comparator A

» TnAF Interrupt

TnlO1, TnlOO
TnCK2~TnCKO

Edge

Detector
ER TM 1EE] (n=0)

FRER TM #21E
FRAERL TM A% O — > B R P I B 10 N B A R S i B R BR B 1 16 A7 1) 14K
2, IR EAEEA NI LR AR AN LA A AL 28 Po XA LB 20 i o
H{E 5 CCRP Al CCRA FFirasH MESH AT L . CCRP & 8 fr%a s, Hit%i#s
ot 8 Abb#s; 1 CCRA 2 16 Aiitl, SitEes i ir 7 b o
I R R P U 16 AT B A OME— J7 752 TOON 7 & A4 _F i kAR 15 bR
TR . Ak, THEES I e LR UL B 4 B shiE R T Bgs . iR R AR,
BEENSAE TM T E S . FrfER TM o] TAEEARFE MR, o haRsk
H A AN A R Bhoxsh, o] DLl . B TAERL ) % e # 2 d
TV B A O A A7 A SR SEEL Y
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HOLTEK i ;

HT45F4N/HT45FH4N
Fa)E B Flash 257

FRER TM FEH[N A
PRAER TM BT TAERE A — RS AR 0. — X RS2 A2 38 FRAEI 16
PP EESHOME, — XL /5 AP 8817 16 i CCRA MIfl. — /M / 5 H 72847
JB8 i CCRP A . ol A 25 A7 ot KB B AR

HEeE i1

AR 7 6 5 4 3 2 1 0
TMOCO | TOPAU | TOCK2 | TOCK1 | TOCKO | TOON | — — —
TMOC1 | TOM1 | TOMO | TOIOl | TOIOO0 | TOOC | TOPOL | TODPX | TOCCLR
TMODL | D7 D6 D5 D4 D3 D2 DI DO
TMODH | DI5 | D14 | DI3 | DI2 | DIl | DI0O D9 D8
TMOAL | D7 D6 D5 D4 D3 D2 DI DO
TMOAH | D15 | DI4 | DI3 | DI2 | DIl | D10 D9 D8
TMORP | D7 D6 D5 D4 D3 D2 DIl DO

16-bit #EE TM SERFIE

TMOCO ZH7E=%

Bit 7 6 5 4 3 2 1 0
Name | TOPAU | TOCK2 | TOCK1 | TOCKO | TOON — — —
RW | RR'W | R'W | R'W | R'W | R/W — — —
POR 0 0 0 0 0 — — —
Bit 7 TOPAU: TMO 88 & 151 H A7
0: 1T
1
s B AT D T A S A, IS R R IR L s R E . M T
1ESEAERS, TM R LRSS H kSR i . b R B ey, THEE IR
BRI AR, BB R U IR T, IR A TR ah 4k SR 1140
Bit 6 ~ 4 TOCK2 ~TOCKO: iEF TMO THrT 847
000: fsys/4
001: fsys
010: fuw/16
011: fy/64
100: frac
101: frac
110: TCKO T #ymt4d
111: TCKO [y gh
13 )5 £ 8 vk = g Y WS S NS 1 N B2 ol w3 =) A N W E VS
fsys 72 REGMBF, fiu Al frac A BRI PAFEEHE, AT NESH R SR
Bit 3 TOON: TMO %% On/Off %
0: Off
1: On
AL I H] TM TP ThRE. 3 B A v i Ml e T H B Bs Al iz 47, i ks
MIBRAE TMo T8 Z S5 1R T A RO T™M Jl /b #E R . M Ib i & AR 3 e i
ek, WIS E ISR, LA A & PR, A B B R
HF A E, BRI R N T .
2 TM Ab T EL B VE I A 20, 24 TOON 7. 28 F I 3 s R B st T™M #n i
JE B B B30 TOOC A8 & a1 .
Bit2~0  AREX, il “0”
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

TMOC1 &7

Bit 7 6 5 4 3 2 1 0
Name | TOM1 | TOMO | TOIO1 | TOIOO | TOOC | TOPOL | TODPX| TOCCLR
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit7~6  TOMI~TOMO: i%#t TMO TAERLR
00: LB UCHC 4 H A% 2
01: i AR
10: PWM LUk L ik i H A =
11: SER /B
XPEALIEE TM /B TAER. A T fRE/ERTSE, TM RiAE TOMI AT TOMO
P ATAR A TS oo e FESEI / THEE R, TM iy B 1) 06 ZUBR B
Bit5~4 TOIO1~TOIO0: EF: TMO %t ThEE L
Ll 3¢ TG Fic iy H A 5
00: JCAR{L
01: %
10: %
11: HitHfwss
PWM #5358 / B fhk i A X
00: i CRCRAS
01: BRI MRS
10: PWM %
11: Fhkddar
e fa AAR =
00: 7E TM i He4m A\ B THE M F 3
01: 7F TM Fi#es N T By s ANl 3
10: 78 TM e N X H A i
11: B NFRHERRAE
SEIF / T HraR
AAEH
BT AL B 5E E — € 25 EIA B TM Sy H BRI m] e AR 2 X PR AL A 3 4%
WE TM BT EEMRRI R T .
1B ELEC DU IR A T, TOIO1 A1 TOIOO 7 3 5E 24 M EL B85 A EL T e i HY &
AEIN TM 6 H A AT AR R A o A LE RG2S A ELAS DL S S H & 2B IR T S e B
ReVoA V¥ E . W BB AR S . AL EIN S 0 I, XA HEE R
25007AF . TM $r B A GG (8 38 i TMOCT 27 FE 28 11 TOOC fi7 i3 B g . 11,
i1 TOIO1 1 TOIOO 745 3] (4 H F P4 451 53 ik TOOC 7. % & MM UAE AN A,
7500 24 LB VL FC R AR ), TM 3t RO AN 2 R AR AR 4k . 7E TM B i ISR IR S &
B TOON v AR 21 iy oL ST ) e 5 2 A7 BT AR AE o
£ PWM 30, TOIO1 FI TOIOO FH T i L VL AL 26 1F = AE i E A L T™ Han
HUHPIR S . PWM i Th RS IE R IX AL AR Ab 34T T 37 . AXAE TMI 3% FI I e
A% TOIO1 1 TOIOO {7 HIE /& IR A M EH] . EfE TM 1247 2078 ToIO1 F1 TOIO0
B, PWM fir H BOME A2 T VL TR
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HDEﬂﬂ(i’

HT45F4N/HT45FH4N
Fa)E B Flash 257

Bit3

Bit2

Bit 1

Bit0

TOOC: TMO Hi A7

FASQUNRETR TG

0: HILHIK

1: %ﬂﬁlﬁ%—

PWM #2807 Bk iy H AR 2

1: EAXN

X2 TM #r sy A . B BORT T™M eI 1538 47T Pl UG fic fay H A 2008
& PWM AR / ko B . 25 TM b T2/ B i, AR 2 50m .
76 LA DT At A QR B DU TS & A= A L v 8 T™ it IR 32 4 BTl . 7
PWM #il, HiE PWM 18 52 & A 2ub ZIHE 24
TOPOL: TMO %y H A% 14 4% 1)o7

0: [FIAH

1: A

BEALFE ) TM 4t R B R M . A7 A i T™ i HE SR, SRS T™ 6 He A
[FIAH. 5 TM 4b T e / i B s AR 2 5.

TODPX: TMO PWM JE ] / 5% Lb 4% Hi 47

0: CCRP-Jill; CCRA- 5=l

1: CCRP- 5=lt; CCRA - JE#

AP CCRA 5 CCRP 25745 M8/M 4 FH T PWM T 10 ) A | 2 bl
TOCCLR: %&$% TMO i+3 315 T 41

0: TMO th#i#s P ULHC

1: TMO Lb#gs A ULHD

AT P B B B2 1 U7 v BRAER TM LG A EL e 2% - BB ad A FIEL
B4R Po IXPHA LU ER AN HR AT LA AR BR 00T 488 . TOCCLR 1 % 4 &1
A TE LLE 2% A LUEE U R AR N B s U NG, THEES R Lh sy P LE
B VGG & A it BB it I s B BB s S B 1 7 AN AE CCRP 4% 5 BR
J9 0 A REAE L. TOCCLR f74E PWM, S ik e sl A fe HeAss 2t AR Adi &

TMODL 7728

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 DI DO
R/W R R R R R

POR 0 0 0 0 0 0 0 0
Bit7~0  TMODL: TMO U133k 511 % /788 bit 7 ~ bit 0

TMO 16-bit 11 % bit 7 ~ bit 0

TMODH 7725

Bit 7 6 5 4 3 2 1 0
Name | DI5 D14 D13 D12 D11 D10 D9 DS
R/W R R R R R R

POR 0 0 0 0 0 0 0 0
Bit7~0  TMODH: TMO T8 =71 % /745 bit 7~ bit 0

TMO 16-bit 11474 bit 15 ~ bit 8
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

TMOAL 7588
Bit 7 6 5 4 3 2 1 0
Name | D7 D6 D5 D4 D3 D2 DI DO
RW | R'W | R'W | R'W | R'W | R'W | R'W | R'W | RW
POR 0 0 0 0 0 0 0 0

Bit7~0 TMOAL: TMO CCRA {7 i 27 /7 %% bit 7 ~ bit 0
TMO 16-bit CCRA bit 7 ~ bit 0

TMOAH F%E&5

Bit 7 6 5 4 3 2 1 0
Name D15 D14 D13 D12 DIl D10 D9 D8
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit7 ~0 TMOAH: TMO CCRA &% 15 & 41 %% bit 7 ~ bit 0
TMO 16-bit CCRA bit 15 ~ bit 8

TMORP & 7525

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 DI DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit7 ~0 TMORP: TMO CCRP =715 %47 2% bit 7 ~ bit 0
TMO CCRP 8 {75 /745, 5 TMO 114043 bit 15~bit 8 Lhik. Lhias P UCHD ) HH
0: 65536 > TMO I} %h J& H#A
1~255: 256 x (1~255) > TMO I 4 J 38
BE AL 52 9358 CCRP 8-bit 7 /72 IME, SAJ5 5 W THBas 1 )\ gt 47 LR
WS TOCCLR AL BN O I, ELBEE N 0 FFHiE BR 3 1H 508 . TOCCLR A7 AL,
CCRP LR VL EE &5 ¥ o 8 i it %8s . T CCRP R 5t %8 m )\ AL bL %,
5&5&%%% 256 o HAIG A5 20, CCRP #iE 0, SEPr b &3 F Eas 70 i
=BT
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

FROER TM TIEER

FRAETS TM A HRh TAER A, B EE A VLAt fay A 20, PWM fp A 20, B ik
M R SRR AN R EE I/ T B s AR . I B E TMOCT 2717 2% 11
TOM1 1 TOMO {7k HAE S

EEA PLECH AR

RAETM TAELE B3, TMOC1 ZF 77 #% # ) TOM1 F1 TOMO {7 75 2% B A
“00” o MTAETEIZAEA, —HIFBERMEREIF IR, A =Mrikkig=,
S LSS . LLERES A LERUCEC R AL B 88 P LL L RE R A2 24
TOCCLR f7 A, B WA LG ESs . —FlE thiess P LU ILEC R 2E, 5
—FhjE CCRP Fr A W E N EF A s i th o BeA, bhfeds A FIEhEss P

3% SR b5 &7 TOAF A1 TOPF 593 1 B4 .

W TMOCT 25 /7 2% 1) TOCCLR 7 % & N, b ey A R ULEE & B i1
s EE, WL, EJff CCRP 78 I{E /N T CCRA T /728 H, =4
TOAF F Wi Rbrd. FrA2s TOCCLR A&k, AN&ra4E TOPF H briE Rbg .
B VL AU, CCRA ANRESCH “07

Emiz RS, M ILE RS, TM S RS A . MEbiias A T
VLR & A J5 TOAF br& =B, TM #i i BPIRAS A, i as P LU UL &
AR B P AR [ TOPF AR & AN T2 TM 4t . TM Fai Hi BEPDIR 2 2038 75 =0 i TMOC T
% A7 25 H TOIO1 1 TOIOO 7 ¥k 58, 24 Eh % 28 A LA VLI & 2E i, TOIO1 A
TOIOO £z ¥ & TM Har th il e v, IREREREL M AR, TM % Bl ah ., BE
A LB TOON A7 i 21 i v T A8 fb W &, AT Ll ToOC R B .. VER,
#7 TOIO1 A1 TOIOO Az [F]B 2y 0 B, 5| Bl A4 .
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

Counter TnCCLR =0; TnM[1:0] = 00
Counter Value overflow ’ 110
A CCRP=0 CCRP>0
€] 2 Counter cleared by CCRP value
OXFFFF | __ o ____ Y, CCRP>0
booo- >

CCRP

Pause Resume Counter

(6107 N S ) T By A L [ “l-“ S S— ______? P4

TnON J

TnPAU

TnPOL

CCRPInt.
Flag TnPF

CCRAInt.
Flag TnAF

b Gk eEEE EEEES EEEEERE RS PEEES

r
B

-

TMO/PPin

[ A
\ / T I *
i Output not affected by ' Output inverts
Output Pin set " . -
™ e TNAF flag. Remains High " when TnPOL is high
to Initial Level Output Toggle Now Trio1. Tnio0 = 10 Output Pin

Low if TnOC =0 with TnAF flag Active High Output until reset by TnON bit Reset o initial value
Select Output controlled
< > by other pin-shared function

Here TnlO1, TnlOO = 11

Toggle Output Select
EE AR LR 46 44238 — TnCCLR=0
7E: 1. TnCCLR=0, LUHi#s P ULECEH MR THE28
2. TM % U B TnAF bR A7 3%
3. 7E TnON _EFHHT TM %t B2 47 =) 46 18
4. n=0
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

TnCCLR =1; TnM[1:0] = 00

Counter Value

CCRA=0
A CCRA>0 Counter cleared by CCRAvalue Counter overflows
OXFFFF | _ e e e N
' CCRA=0
CCRA | o Y XY Y e e—____A__ [ofeteteetetututububububebel <N ZARNN NPT
Pause Resume ! Counter e
Stop Reset L
CCRP |-------- R et s e e A B S e bt L
: . ,
1
: \ ' : 5 Time
H 1 | 1 1 H ! 1 1 H e
A ! Do P ; !
1 1 1 1 1 1 1
TnON ! 1 ] ! | H 1 I
— i s B ] :
1 1 1
ThPAU |t P : L P : i
: ! 1 I 1 I H I T
L : : Lo : :
1
TnPOL| ! o : : L : !
CCRAIt| ! o : ! Lo | P AL
nt. 1 I ' | | | | 1 | generated on
Flag TnAF E : 1 N I 1. i ! ! 1/ CCRAoverflow
R : : - S B
H : I ' : I I : I I I
CCRPInt. ! i ! ! : . ' 1 1 |
Flag TnPF T /, : T v i A
I I 1 1 I 1 I
: 1 1 i + 1 i H E E Output does
| L

TnPF not not change
. generated T
TMO/PPin Output not affected by A/
, TnAF flag remains High A A
1 until reset by TnON bit »
1

Output Pin set

to Initial Level Output Toggle F T o To0 ot 4 Output inverts
N i 1 Now TnlO1, TnlOO = 10 A
Low if TnOC =0 with TnAF flag 1 Active High Output Output controlled by when TnPOL is high
: Select other pin-shared function
- - > Output Pin
Here TnlO1, TnlOO0 = 11 Reset to initial value

Toggle Output Select

ELE ILECH B 42 — TnCCLR=1
7£: 1. TnCCLR=1, LU#E# A LR BR T 4ss
2. TM #ir 4 B TnAF bR iGN
3. 7F TnON _ETH# TM %t B A7 Z 414614
4. 24 TnCCLR=1 i}, AN&p=4 TnPF brik
5.n=0

Rev.1.30 82 2016-12-05



HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK i 5

ERT /AR AR

A TM TAEAE A0, TMOCT 274745 HH i TOM 1 AT TOMO 7 75 L B o “117 .
SE IS /T R b sk AR SRR 7 SRR ), 97~ AR R RE B i SR b
ANFE e, e /AR T™ S R A . DR, b DG e iy H A5

A R R AT P 1 AT L& - e 2

il /0 B EThEE.

PWM #iH &
NAETM LA 7E s =X,

AEo AR IR AR A T™ i th 0 AR 3

TMOC1 25 /£ 2% F 1Y) TOM1 1 TOMO £i7 75 2 % B N
T™ [¥] PWM I fELE ik

“10” , H TOIO1 A1 TOIOO fi7 th 75 B & N “10” .
il mAAEEl . RIS A . 45 TM i H IR gt — AN e [ e
H GG S, Bred— G 8E% T DC ¥R AC T
T PWM 3T 10 JE A o5 2 b mT i, gy ik FmEc R iG. £ PWM
A, TOCCLR fiANEM] PWM Ji 3. CCRA Fll CCRP 21743 ik & PWM /)s‘zﬂ&
— N FH SR TE N BB BRI R PWM BRI, 5 — AN F sk 5 4

AR/ A e 42 i B Bl o

W I H CCRA il CCRP 23 7423t [d] e sE o
ML 2% A BB A P LS UL I R AR, K 4 CCRA B CCRP H Wibr &

TMOC1 % 17 28 7 i) TOOC 17 ¥ % PWM W 2 I H P4, TOIO1 A1 TOIOO 7 f% fg
PWM %t 50K TM % H & 2 48 & 82 454K . TOPOL A7 % PWM % ¥

FELHL R T TMOC1 % 17 %8 1Y) TODPX 7. AT LA PWM

(AR 1 B

e 16-bit STM, PWM &5, G554, TODPX=0
CCRP 1~255 0
Period CCRP*256 65536
Duty CCRA

# fsys=30MHz, TM B $hJsik £ fsvs/4, CCRP=2, CCRA=128,

STM PWM #ii A% = (fsys/4)/512 = fsys/2048=14.65kHz, duty=128/512=25%,
47 BH CCRA % A7 %5 %€ L[] Duty {655 T 8K T Period fH, PWM #ith (5 b A

100%

® 16-bit STM, PWM &=, IAXIFFEN, TODPX=1
CCRP 1~255 | 0
Period CCRA
Duty CCRPX256 | 65536

PWM [)%0 i A I i1 CCRA Zr A7 a3 (M5 TM I Bl A o5

i CCRPx256 (F& T CCRP A “0” 4b) (KA R E -

PWM HJ 525 LE
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# HT45F4N/HT45FH4N
HOLTEK

FEYHEE R Flash 2 /5 H]
Counter Value —0- 01 =
A Counter cleared TnDPX = 0; TnM [1:0] = 10 _ |
g by CC‘-RP ~~~~~ Counter Reset when
CCRP o ‘i( \\\\ ~, TnON returns high
Pause R Counter Stop if '
posume TnON bit low
CCRA [
Y v Y
»Time
TnON
TnPAU
TnPOL —
CCRA Int.
Flag TnAF | 1 1 I 1l
CCRP Int.
Flag TnPF I 1 1 1
TM O/P Pin [7=] . :
(TnOC=1) et LTl
TM O/P Pin N O S
(TnOC=0) ) | |
<> <> <> 7 AL A
PWM Duty Cygle "} i { ; ’ PWM r_ésumes :
setby CCRA ‘_ —_———— e — .} ‘- _____ .} 4_ —————— .} Output contrélled by operation i
T N 7~ other pin-shared function Output Inverts
L L I_ _PWM Period when TnPOL = 1

set by CCRP

PWM #&= — TnDPX=0
VE: 1. TnDPX=0, CCRP i&E%it-%2s
2. THERTE R IR E PWM
3.4 TnlO1, TnlO0=00 &% 01, PWM Ihfg A4
4. TnCCLR H A5 PWM #4F
5.n=0
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

Counter Value — . =
N Counter cleared TnDPX = 1; TnM [1:0] = 10

~~~~~~ Counter Reset when
‘‘‘‘‘‘‘‘‘ TnON returns high

CCRA

Counter Stop if
TnON bit low

H

Pause Resume

CCRP

»Time

TnON

TnPAU

TnPOL

CCRP Int.
Flag TnPF 1 1 1 1

CCRA Int.
Flag TnAF | | |

TM O/P Pin [

(TnOC=1) feudtl _—

|
TM O/P Pin [x] —

(TnOC=0)

< < N < N

< > <1 <1 Fa A1 A

PWM Duty Cycle i i ] PWM résumes £

set by CCRP, operation

<--1—-——>idt-——1—-- > i€——7T—-- > Output controlled by i
* + + other pin-shared function Output Inverts

PWM Period when TnPOL = 1

set by CCRA

PWM #&3 — TnDPX=1

vE: 1. TnDPX=1, CCRA J&Fit#iss
2. L EE E I E PWM JE Y
3. 24 TnlO1, TnlO0=00 2§ 01, PWM IfREAA
4. TnCCLR ALANZ M PWM $:4F
5.n=0
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

B plodiE(

HNAE TM TAEAE L0, TMOCI &5 47 25 7 i) TOM1 A1 TOMO 17 75 Z % & N
“10” , [E TOIO1 A1 TOIOO {7 75 E R E N “117 o IEWEL TS, Hhked
A, 7R TM % R P2 A — A ik g H o

Fok b gt R DAGE o SRR 4% 1 TOON A7 FE 31 v O B 48 SR fd o i A T FRL bk
MRS, TOON A7 7E TCKO il B 8 KA AR N Er,  d3Emw) a6 4k 5 ik pp dan R
. M TOON {74648 Ry WPy, T EESE T aa817, FRr- AR ar iy . 2k
A R TOON A7 AR5 & . @i N AR 78 TOON ik Z et #ids A thik
VCEC R AR, P AR ik T BRI

S/W Command Leading Edge Trailing Edge S/W Command

SET"TnON" — N bit TnoN bit [ C-R"TNON

or or
TCKn Pin Transition — 01 1-0 | CCRA Match Compare

TMn Output Pin ﬂ

Pulse Width = CCRA Value

B om =4 SR EE (n=0)
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

Counter Value

[TaM [1:0] = 10 ; TnlO [1:0] = 11|

A Counter stopped
- by CCRA . Counter Reset when
L TnON returns high
CCRA
Resume Counter Stops
Pause by software
™ ; rd
CCRP 1 %
Y VY
»Time
TnON
I y\ { Vr\ Auto. set by 7 k\
Software § Cleared by ;TCKn pin Software
Trigger  { CCRA match S Software! Softwar Softwarei Trigger
. Wa Trigger Trigger Clear
TCKn pin v
TCkn pin
TnPAU Trigger
TnPOL
No GCRP Int t
CCRP Int. g:ne rated remps
Flag TnPF
CCRA Int. 1 I 2
Flag TnAF
TM O/P Pin 1
(tnoc=1) | | |
TM O/P Pin L1 L
TnOC=0
(Tn ) < e > Output Inverts %
set by CCRA when TnPOL =1

B RomiRE
VE: 1. CCRA VLR E 1t Hss
2. CCRP AAfiH
3. 383 TCKn I B TnON Az Ay v 38 fid 2 ik vk
4. TCKn I % 2: B3 &7 TnON
5. kA, TnlO[1:0] FF &AL “117 , HABEE .
6. n=0

SR, LR es A LUIRULEC R AR, £ H 3075 Bk TOON A7 77 A f ik b HE 1 B
#ro CCRA F{E@E X Ay g il kb 98 B - LU oy A ELIRULE R AR, 4
FEAE TM . TOON A7 7B T4k 28 3 1 I 2 ok AE AR B & (0 364, Iy 1 2k 28
AEAEE, FEHRkEA T, CCRP %175, TOCCLR Al TODPX A7 AA# .
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

IR RN

FAETM TAEAE AL =0, TMOCT & 17 %% # 1 TOM1 #1 TOMO £7 75 % % B N
“017 o MEARAERRAMIE TP I RAE NS B A8, R A T
ik v 5 P2 N f 2 R . TPO 0 B TPO 1 I B4R ERAS S, i id ¥ B TMOCI
AT A% 1) TOIO1 F1 TOIOO A7k P A HOA AR A, BRI LT, T BRI a0 R4
TR AE TOON A7 A 2 i % AR B g 3 38 ik N R P 4R 1L -

4 TPO_0 8¢ TPO_1 Ji Hh A Rl i e 4 it oS Ml (B 81 A7 2] CCRA a7 /7
B, FEFEE TM k. ANHRE TPO 0 5% TPO 1 51 EIF4F, 5 sS4k 4 T1F B 2
TOON fi7 & 4= T U kAE . 24 CCRP L VAT & 2B i+ 28 2 7 £%; CCRP
(AR b X F 7 A T A R . M 48 P CCRP LER VG HC & A= 1
W24 T™M H 7. i 3% CCRP i HY A W7 45 5 008 mT DL & ok 96 . J@ ik & B
TOIO1 A1 TOIOO £7i&# TPO 0 5% TPO 1 51~ EFHE. FRIFEEE . A
% F& TPO 0 =% TPO 1 5| I=F 4, 40 TOIO1 A1 TOIOO 1 %t & A, Aers4E
WA, Bt BEsdkeisir.

2 TPO 0 5% TPO 1 5|5 EThae b/, T™M LAETEf N $e st Ut 75 2 vk
Mo XA E S| B o, A% 5] B AT AR B AR R T BE AT
NI HRYE . TOCCLR M1 TODPX A £E A = A Adi .
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

Counter Value —
Counter cleared by TnM [1:0] = 01 |

Counter  Counter
Stop Reset

CCRP
,//, —
YY Resume

Pause

XX Y

Time

TnON

TnPAU

Active

edge. Active Actjve que

. edge -
% : b

TM capture —|
pin TPn_x

CCRA Int. —l
Flag TnAF

CCRP Int.
Flag TnPF

CCRA
Value XX YY XX Yy |

ThiO [1:0]

Value 10 - Both edges | 11 - Disable Capture |

00 - Rising edge 01 - Falling edge

M AR
VE: 1. TnM1, TnMO0=01 Jfiid TnlO1 A1 TnlOO fi7 ¥ & 5 Rk
2. TM AR5 A A ROl i v E 3 B % 7 1) CCRA
3. TnCCLR iz A 1ifi Ff
4. T T BE — TnOC M TnPOL £ A A
5. iR B CCRP WesE, 76 CCRP A “07 i, iH¥EsiHEUE ATk ik
6. n=0
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

EIHAE! TM - PTM

JIR TM A4 5 Fp AR, BIECARUL R o 2 i/ A oA . e
ALk i AT PWM B AR I TM 2 el — > Ah B A\ I o O 3R B

A Gty B
[EHAE! TM 321E

JE A TM A0 2 — AN B B P e 6 1 P 30 Bl A0 3 s B R B 30 1 10 67 1) 1 115
2, EILEAEEA N AR RS EN L2 A FIERE 28 Po XA L2 H I B 2
{5 CCRA il CCRP a7 /748 A BEAT EL i

T N FR P OO 10 AL T B2 AR A e — J7 V22 A8 TnON 47 & 28 b ik AR B
THEES . IRAh, TR R LR IR 4 E BB BT A s . EaR S R AR,
B4 TM h ks 5. WA T™ o] THEEARER, o7 ek
B N R AN (RIS P B s, mT DAgss il HE B . BT A A 2 8% e 12
T B O B A A R S EL Y

CCRP
Comparator P Match

10 -bit Comparator P [ # TnPF Interrupt

— b0~b9

Counter Clear > Output | | Polarity Ly TPn Pin X TPn_0
10-bit Count-up Counter ﬂ Control Control Input/Outputi—gq TPn_1
TnCCLR TnM1, TnMO TnPOL
TnlOO

— b0~b9

10 -bit Comparator A Match
TnCK2~TnCKO Comparator A

TnAF Interrupt

TnlO1, TnlOO

TPn_0
CCRA TPn 1
Edge 0
Detector 1
TnCAPTS:

FEERE TM FH1EE (n=1~3)

EHEAE! TM FERN4E
FHT TM T B E B — RPN S A — X R 2748 FORAFAL 10 A2t
B, PIRHE /5 AE8SAEI 10 f7 CCRA F1 CCRP AME . TR PN 61 2
177 FH R 150 B AN [R) 4 A A2 i A =

HEe i

IR 7 6 5 4 3 2 1 0
TMnCO | TnPAU | TnCK2 | TnCK1 | TnCKO | TnON — — —
TMnCl1 | TnMI1 | TnMO | TnIO1 | TnIO0 | TnOC | TnPOL | TnCAPTS | TnCCLR
TMnDL D7 D6 D5 D4 D3 D2 Dl DO
TMnDH — — — — — — D9 D8
TMnAL D7 D6 D5 D4 D3 D2 D1 DO
TMnAH — — — — — — D9 D8
TMnRPL D7 D6 D5 D4 D3 D2 D1 DO
TMnRPH| — — — — — — D9 D8

10-bit FEAEY TM FEE5IFR (n=1~3)
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

TMnCO0 Z 75785
Bit 7 6 5 4 3 2 1 0
Name | TnPAU | TnCK2 | TnCK1 | TnCKO | TnON — — —
R/W R/W R/W R/W R/W R/W — — —
POR 0 0 0 0 0 — — —
Bit 7 TnPAU: TMn 328 1= 60147
0: B1T
1. &
s B AT D T A A s, IS R IR R IR T s R E . M T
1ESAERS, TM {RFF RS H kSR i . b R B A, THEE IR
B R, BRI IR A N SR, B T U gk 24
Bit 6 ~ 4 TnCK2 ~ TnCKO: i%&$ TMn 1158 847
000: fsys/4
001: fsys
010: fi/l6
011: fu/64
100: frac
101: fu
110: TCKn ETI#
111: TCKn TR
L= A7 TR EE T™M R #h . SR AR 55 I 8h i N4 A Roh R ae W T 2es .
AN 5| BRI B R BE I R AE LR B R PRI R fovs A2 RGN BN, iy A froc A2
HER PSR, AT SR A =T,
Bit 3 TnON: TMn i1#(#5 On/Off #iill{z
0: Off
1: On
AR ] TM (TP ThRE. 3 B A v i Al B TH B0 Bs Al iz 47, 35 Ibfr
MIBRAE TMo T Z A 1R T A RO ] T™M Jik /D #EFE . MU & AR B i i
Ay, WA EESE EAEE, M4 e SR B, T B R
HpI4E, ERA B RS e T .
2 TM Ab T EL B VC e i A 20, 24 TnON 7. 28 HAIG 3 s B st T™M #n i
JE B F)38E TnOC A8 & IVIEG 1 .
Bit2 ~0 REN, TN “0”
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i”!£ HT45F4N/HT45FH4N
HOLTEK N JE Flash 5 57]
TMnC1 15
Bit 7 6 5 4 3 2 1 0
Name | TnM1 | TnMO | TnlO1 | TnlOO | TnOC |TnPOL| TnCAPTS | TnCCLR
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit7~6 TnMI1~TnM0: %EF TMn TAERE AL
00: b UG HC 4 H A% =
01: FHesm AR
10: PWM A5 Bl o ik ey 82 2
11: E /5
XPALEE TM i 2 TAER . N TR PREE R 58, TM R7E TaMI T TnMO
LA ATAR SO RS oo, TR / THE a0, TM iy B 1) 26 PR B
Bit5~4  TnlO1~TnlO0: i%#% TPn_0 F1 TPn_1 farth Dhaefi

Bl 45 DG e i A% X

00: AL

01: #irtH %

10: HE

11: Sy

PWM #58 / B fik o o A 5

00: SRHITRCIRZS

01: HEiARCIRES

10: PWM %t

11: Bkt HY

EEi PN Y

00: £ TPn O F1 TPn_1 LFh#% ANflide

01: £ TPn O F1 TPn_1 FREUSH AT

10: £ TPn_0 Al TPn_1 XM AT

11: S NGHIERRAE

SEWS / TR

HAEH

B T e 5E AE — 5 2RI B I TM S HS B ] e AR 285 o 3 P AV A ) e 3%
WE TM IS8T EMR A AR =0 T o

7E H R VU IR A 50 R, TnlO1 A TnlOO f7 4 5 24 M L8 28 A ELEBCUL L i i
A TM gy BT B3R A o 4 AN ER B 88 A P IL it S 2 2R I T™ iy L
B U . IR e B LIRS . B LRI Y 0 I, X AN OB AN
248 . TM Hay H AT HG 1 8 5 TMnC 1 29 288 () TnOC £ % B S . 1,
i1 TnIO1 A1 TnIOO £37.45 31 i) H v T 0620 53 3 TnOC A% B HI W ER A,
50 2 LU DT E R AR I, TM iy H B AN 23 kAR AR A . 78 TM it B eSO IR S s
B TnON o7 HHAR 3y L ST PR B 6 B2 A7 BT UE AR o

£ PWM 38, TnlO1 F1 TnlOO0 H T i L UL AL 2628 & AR B BRI T™ Han
HHIPPIRAS . PWM i HH Th S8 13X A7 (K AR AL 3R AT B 37 . A AE TMin 5% 41 IR 2
A% TnlO1 A1 TnlOO f7 I &R B E ). & E TM iZ47T 2048 TnlO1 A1 TnIOO
FIE, PWM fir i BME A& T VL TR .
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

Bit 3 TnOC: TPn 0 A1 TPn_ 1 %t HI67

AU RETR TG

0: HILHIK

1: %ﬂﬁlﬁ%—
PWM #2807 Bk iy H A 2

1: EAXN
X TM i s 6. B BGR T TM BB 1EIE 47 T LL R DU S 6 H A =k
J& PWM B / kb dgn AR, 8 TM AL T8N/ T3 se i =, LA 2 520,
7F LA DU At AR QA B DU TS & A A L vl 8 T™ it IR 3 R BT .
PWM #iU, HiE PWM 18 52 & H 2t ZHE 2.

Bit 2 TnPOL: TPn 0 A1 TPn_1 %t ARtk il 47
0: [AI4H
1: A

AL ] TPn 0 A0 TPn 1 %yt I A M. U2 NIl T™ S S A, A
T™ S A A . 27 TM AT e i) / T s iU AR 52 52 m
Bit 1 TnCAPTS: #£# TMn i fil & J5
0: >KE TPn 0, TPn_1 5|}
1: KE TCKn 5|
Bit 0 TnCCLR: %# TMn HH0287E B 41400
0: TMn tb#i4s P ULHC
1: TMn Lb#52s A ULHD
AT TIPS R E B 0 732 AR TM B 38 A LU 88 - s A FIELEE
P, WEESE CAFHAETERR N 8. TnCCLR v s, A E g A
EL IR VL HE & 2B IR s AL BN, TSR AE B i 8% P ER B UG fic e A Bt %
PR I OE R TR R S MR 5 I AE CCRP #E BN 0 I A REAE AL
TnCCLR f77F PWM R, 5k sl A\ il S =0 R A H

TMnDL FF8%
Bit 7 6 5 4 3 2 1 0
Name | D7 D6 D5 D4 D3 D2 D1 DO
R/W R R R R R
POR 0 0 0 0 0 0 0 0

Bit7~0  TMnDL: TMn i 2% 775 57788 bit 7~bit 0
TMn 10-bit {1#%% bit 7 ~ bit 0

TMnDH & 758
Bit 7 6 5 4 3 2 1 0
Name — — — — — — D9 D8
RW | — — — — — —
POR | — — — — — — 0 0

Bit7~2  RENX, A “0”
Bit1~0 TMnDH: TMn 15035 571 %77 4% bit 1~bit 0
TMn 10-bit T1%#% bit 9~bit 8
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

TMnAL 75788
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit7 ~0 TMnAL: TMn CCRA X7 % /7 8% bit 7~bit 0
TMn 10-bit CCRA bit 7 ~ bit 0
TMnAH &5
Bit 7 6 5 4 3 2 1 0
Name — — — — — — D9 D8
R/W — — — — — — R/W R/W
POR — — — — — — 0 0

Bit7 ~2 REX, BN “0”
TMnAH: TMn CCRA &7 i %577 4% bit 1~bit 0

Bit1~0
TMn 10-bit CCRA bit 9~bit 8
TMnRPL & 7788
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
RW | R'W | RR'W | R'W | R'W | R'W | R/'W | R/'W | R/W
POR 0 0 0 0 0 0 0 0
Bit7~0 TMnRPL: TMn CCRP {775 27 /7 %% bit 7~bit 0
TMn 10-bit CCRP bit 7~bit 0
TMnRPH & 7588
Bit 7 6 5 4 3 2 1 0
Name — — — — — — D9 D8
R/W — — — — — — R/W R/W
POR — — — — — — 0 0
Bit7~2  REN, A “0”7
Bit1 ~0 TMnRPH: TMn CCRP & 775 2747 8% bit 1~bit 0
TMn 10-bit CCRP bit 9~bit 8
2016-12-05
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

FEIEAE TM TAEHER

T TM A R TAER A, B LE A VLAt fay A =0, PWM By A =0, B ik
M A L PR A R EE I/ T B s AR . I B E TMnCl 2717 2% 11
TnM1 Al TnMO f7iEFAE S

EEA PLEC AR

AAETM LAEE A, TMnC1 ZF/7 431 TaM1 Al TaMO A7 T ZE B E N “007 &
Y TAEEZEN, — BB R IR T a3, A =M okiE =, oaled:
TEEES R Y, ELRe s A HLBCUL D & AE AT EL B 88 P EL A VLA & 4. 24 TnCCLR
BRAK, BFFTER TS . — R as P ELEIL R R A, B—M 2
CCRP AT fr 1t 8 AF IS EES . ey, ERdss A FILL2S P AiE R
FrENAT TnAF F1 TnPF ¥4 5 B .

W TMnC1 47251 TnCCLR 17 % B N, HLbiss A LR ULHE & 4 mf 4L
WYIEE, S, HPfE CCRP %785 IIMEH /T CCRA #7285 {E, 1Y TnAF
Wrig sk br &= 4. BTl TnCCLR HNEilf, A2r=4 TnPF FHIERird. 78
ELi UL ic s A rh, CCRA ZHFE8MEANRER N “07

Emiz RS, M ILE RS, TM S RS A . MEbiias A T
B JURC KA J5 TnAF Wi SRR &4, T™M S BRIR S 3. e Pt
B UGS A AE B 72 42 () TPF AR S AN SE0 TM %t 0. TM Sy H BRDIR 245 22 7 X
i TMnC1 25 17 2% *F TnlO1 1 TnlOO £ ¥k & .. 4 LL s A L UL AL & A,
TnlO1 1 TnlOO {7 ¥ & TM %y th % =, (R EREH AL M AR A& . T™ far i 4
UHAE, BERT LS TnON A7 K B & A fb % &, AT BLl TnOC % & .
VER, %7 TnlO1 A1 TnlOO £7 [ A 0 B, 5] B AR,
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

Counter Value Counter overflow TnCCLR = 0; TnM [1:0] = 00 |
A Ny CCRP >0
CCRP=0 < ¥ e ,. Counter cleared by CCRP value
X3FF P
0x3 CCRP >0 ; N . Counter
esume Restart
CCRP = 3
Pause Stop
CCRA
wur Y Y
»Time
TnON
TnPAU ]
TnPOL ]
CCRP Int.
Flag TnPF [1 [1 I 1 1
CCRA Int.
Flag TnAF 1 1 1 I 1
T™ O/P Pin ] 7 ] [ ]
A > < Output not aﬁec{éd by TnAF 4 A }Ak T
Output pin set t A flag. Rema?ns High until reset Output Inverts
iniliigluLS\I/r;IsLeov:] O““}”;XEQ%‘; with by TnON bit when TnPOL is high
if TnNOC=0 | ] > i Odtput Pin
~ 7% Note TnlO [1:0] = 10 i Reset to Initial value
Here TnlO [1:0] = 11 Active High Output select Output:controlled by
Toggle Output select other pin-shared function

Eb 2 MLAC M 4R — TnCCLR = 0
¥E: 1. TnCCLR=0, LL#: 4% P UCHCEIERR £ ey
2. TM %t A HT TnAF #3847 4541
3. /£ TnON T+ T™ fi i BVE 1 B0 4A1E
4.1=1~3
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HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK i 5

Counter Value

| TnCCLR=1;TnM[1:0]=00 |

A
CCRA=0
>
CCR/—} 0 Coun}er clegred by CCRA}_ value Counter overflow
OX3FF ; e
CCRA=0
; b y Resume ™., i YYRA=U
CCRA > Y « A »
Pause Stop  Counter Resta/
CCRP
Y \/ Y Y
»Time
TnON
TnPAU
TnPOL
No TnAF flag
SRR overte
CCRA Int. « overflow
Flag TnAF 1 1 1 1 X
CCRP Int.
Flag TnPF
TnP/; not
generated %‘?gﬁ;gggs
TM O/P Pin [ {
A 9 R Output not affected by <. > A
O\:ipul Toggle \;;ith TnAF flag. Remains High - A TA Output Inverts
gﬁi‘;u:;\izlsl_es;? ThAF fiag u.rjtll reset by TnON bit i Oltput Pin when TnPOL is high

if TnOC=0

Y

N

Here TnlO [1:0] = 11
Toggle Output select

Active High Output select

Ebikas LAC i H#%50 - TnCCLR

7E: 1. TnCCLR=1, LL#: 4% P UCHCHIERR £ as
2. TM %t A T TnAF #3847 4541
3. 7E TnON _ETHE TM % B &2 A7 01961
4. 4 TnCCLR=1 W}, AN&F24: TnPF brik

5.n=1~3

Reset to Initial value

Output:controlled by
other pin-shared function

=1
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

ER /TR

FAETM TAEEIEE R, TMnCl ZFA7#5 TnM1 #1 TnMO A7 75 & BN “117
SEI / TSR 5 b AR A T SRAH ], 7= AR [FRE A TR BT i =R &

AR, R/ THEE AT T™ S B R A . (R, Bl DG Jc iy H A
2P AR AN B B R LLE T e hRE . A b A K T B e B A
H /O s e Re.

PWM &

A TM LAEE A, TMnC1 ZF/745 1) TaM1 A TaMO A7 T ZE B E N “107,
H TnIO1 A1 TnIOO0 A7 B W E A “10”7 . TM ) PWM DhAEAE Sk 454, hn
P, WS FEH. 4 TM % H RS AL — AR b e 5 5 St
AR S, B E— AN RUESET DC BRI AC 7K.

T PWM BB I IHAD 5 = Lo mr i, FL g Bt oy R i . 75 PWM B
L1, TnCCLR 7 %) PWM Ji ] JC 52 Wig . CCRP M1 CCRA %7 47 s #f ] T+ 42
PWM 77 . CCRP % A7 2181 i B N 30T BON T # # PWM I #, CCRA %47
FUE PWM 15 S . PWM U 1) & #A AT 5 23 G B CCRP fil CCRA % 17 2%
R H2 1

Mg A B LR P LS UUIE R AR BF, CCRA Fil CCRP 1 Wb 28 47 43 7l 72
4. TMnCl 277 2% TnOC H7i%E#H PWM I IEHI#PE, TnIO1 AT TnlOO fi7{% g
PWM fiy 4 5058 il T™M i LA & R B 8~ » TnPOL A7 F T PWM fin tH o
T B AR P S AR )

e 10-bit PTM, PWM #&z

CCRP 1~1023 0
JE A 1~1023 1024
Sl CCRA

4 fsvs=30MHz, TM I #JI%+E fu, CCRP=200 H. CCRA=50,
PTM PWM % A =£/200=150kHz, duty=50/100=25%,

4 1 CCRA %7 47 4% & X ) Duty {55 T 80K T Period fH, PWM it 5 2= N
100%.
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HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK ; ‘

Counter Value

A

CCRP

Counter cleared

"

by CCRP

.....

TnDPX=0; TnM [1:0] = 10 |

Counter Reset when
TnON returns high

CCRA [

Pause Resume

Counter Stop if
TnON bit low ‘,»’

¥

TnON

TnPAU

»Time

TnPOL

CCRA Int.
Flag TnAF

CCRP Int.
Flag TnPF

TM O/P Pin [75]

(tnoc=1) |

TM O/P Pin
(TnOC=IEI) I-'\-'-I

PWM Duty Cycle

set by CCRA

VE: 1. CCRP Gt E#s
2. A BRI U E PWM JE 4

3. 24 TnIO[1:0]=00 5% 01, PWM IhREARAL

4. TnCCLR H7xt PWM ThAE T 520

5.n=1~3

e
PWM Period

~ “set by CCRP

PWM &R,

’4

;"' PWM résumes H
operation i

Output controlled by
other pin-shared function

A

«

!
Output Inverts
when TnPOL =1
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

B o AR

FAE TM TAELE IS, TaM1 F1 TaMO f7 F 2% B R “10” , I HAH R (1)
TnlO1 A1 TnlOO 75 E& &N “117 . IEWRERL TS, BhkriidsE, 7
TM i H RO 72 A= — AN Bk

JE I N FE P2 1) TnON A7 R 381 v 140 2 20 SR fi e Jik b i v i HE o T 4b 1 A Jik
PSS, TnON 7 f 1 TCKn Il H 2l AR AR v, 30 M AR ) 46 A4 B2 ik o
HitH. X4 TnON A #6728 Ay PR, THBES B I RET, FEre Bk ards. @
I FFE 7 TnON Mg i b as A ELECULE KR AR, 72 AR ik R B o
ML AR A WECULEC R AR, 2 H 305 Bk TnON A7 77 A8 B ik i T B o
CCRA [ i Fh g 204 il Bk vk o 5 . Pl gs A BUBUCHEE R AR, Hars4d
TM H1lt. TnON {775 115048 5 5 i 2 kA2 AR By 1364, SEiiHEss 4 B 400
BE, BB R P, CCRP 212251 TnCCLR £ AAd F .

S/W Command Leading Edge Trailing Edge S/W Command

SETTNON" —— N bit TnoN bit [ CHRTNON

or or
TCKn Pin Transition — 01 1-0 1 CCRA Match Compare

TMn Output Pin ﬂ

e

Pulse Width = CCRA Value

B ko R EE (n=1~3)
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

Counter Value 0l =10 - 0] =
N Counter stopped [ TAM [1:0] = 10 ; TnlO [1:0] = 11]
by CCRA Counter Reset when
TnON returns high
CCRA
Resume Counter Stops
- Pause by software
CCRP
Y Y/ )4 }
»Time
TnON — Y { Y Auto. set by 7 - - Y
Software | Cleared by iTCKn pin Software
Trigger CCRA match Sojtware: Software Software Trigger
C . Trigger Trigger Clear
TCKn pin -
TCKn pin
TnPAU Trigger
TnPOL __
CCRP Int. ggm CRP Interrpts
Flag TnPF -
CCRA Int.
Flag TnAF 1 1 I
TM O/P Pin A B S
(Tnoc=1) |—I L |
TM O/P Pin| | ] ImE
(TnOC=0) P N
Chuise width 7 Output Inverts _ ":
set by CCRA when TnPOL =1

B RoRiER
e 1iERE CCRA VUPC 5 bt H g
2. CCRP A At H
3. 383 TCKn AL # & TnON £7 A Hefik & bk v
4. TCKn W 8022 B 3 E A7 TnON
5. kiR, TnIO[1:0] FEEAL “117 , HABEE .
6.n=1~3
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

IR RN

NAET™M TAEAE AR LS, TMnCl Z 474811 TaM1 1 TnMO A7 75 ZEE N “017 .
AR AT B SRS S PRI T ORAF PO B0 o B3 A mi B, DRIl A T3 dan kv 5 B2
DE S . TPn 0, TPn 1 B¢ TCKn 5| _Ef4ER(E S, @it & TMnCl
A7 210 TnCAPTS HriE £, i % B TMnC1 #4728 1) TnlO1 A1 TnlOO 7
R ROAIT A, B TR, NREITEONOE A . THEER7E TnON £ K 3
R R BRI I N AR P AA AL .

4 TPn_0, TPn_1 B TCKn 5| [ H LA BOL iy i iy, v E0 8% 24w {E 4 B A7 21
CCRA #FFf£#s, 774 T™M Hilfr. A& TPn_0, TPn_1 80 TCKn 5| I #1F,
THEZ 4022 TAF B 2] TnON 7 &A= FRFIRBEAE . 24 CCRP HUAULRD & A I 114
WENMEE; CCRP MME@ L IX Rl 77 X i T B i KB . M Eb i #% P CCRP
P UUEL & AR, W44 T™ il 038 CCRP % b 45 5 104 m DA &
Kk FE o 38L& TnlO1 A1 TnlOO 734 TPn_0, TPn_1 8¢ TCKn 5| {7y ETHE,
RIS A 2. A% E TPn 0, TPn 1 8¢ TCKn 5114, 4% TnIO1 A
TnlOO P A N E, A= AR E, (A sEs 4862817,

24 TPn 0, TPn 1 8 TCKn 5| 5 e ohfe L, TM T ELE 5 Nl 8 3t
T2 R R R G| b BN, 8% 5] b BT AT H P i AR S
A BEHAT M N 2 4:4F . TnCCLR, TnOC Al TnPOL 7 7E A% 28 R4 ) .
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

Counter Value

CCRP
YY

XX

TnON

TnPAU

TM capture pin
TPn_x or TCKn

CCRA Int.
Flag TnAF

CCRP Int.
Flag TnPF

CCRA
Value

TnlO [1:0] Value

Counter cleared by | TnM [1:0] = 01 |
. CCRP .
i - . el Counter Counter
..................... Stop Reset
Y Y
Resume
Pause
Y
Time
e Active edge Activeiedge
5 . .
XX vy | xx YY |
00 - Rising edge |01 - Falling edge| 10 - Both edges | 11 - Disable Capture |

IR EN

VE: 1. TnM[1:0]=01 i@ id TnlO[1:0] Ar % & A BOLHs
2. TM Fli$E5 N\ IR 0B 1 TH s I E 54 52 2] CCRA
3. TnCCLR iz & A#
4. T ThEE — TnOC A TnPOL £/ A8
5. BB CCRP ¥, 78 CCRP Y “0” W, s+ Bl vl ik ik

6.n=1~3
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

A/D 3LH#55

MTRZHET RGNS, APPSR OGS RIEFRMTR. T %R
1B HLR AL PR L5 5, 10/ EIE I A/D e e ds B 5 e e A5
To K A/D B as R BN R AL, AT R SR AR, BEZ ok, R
A FEAR A AN D 25 22 (R T SR L5

A/D &1

RV AR & — D2 WIEN A/D gy, e LE BN INBRE I E
T OCREEREBSE EERES ) FEERE X E Sk 12 M.
BAH HNIBIE A/D BB EAL NG )
HT45F4N 14 ACS4~ACSO ANO~AN13
ANO~ANS,
HT45FH4N 13 ACS4~ACS0 ANIO~AN13
VE: HT45FHAN 55 HLA ANO KERF| S5 1.

ShERE N IBIE

TSR T A/D B i R0 2 1758

fsys
ADCK2~ADCKO - PA1/VREF
ACE13~ACEO . ?
gy i 5

| o\? &iVREFS

Bit

l AN130
AN13

AN12 o Lo

A/D Reference Voltage

ADRL
A/D Converter }A/D Data
ADRH Registers

ANO o————

Vs ADRFS
1.25v bit

VBGEN ACS4~ACSO0 START EOCB ADOFF
vE: HT45FHAN H LI AN9 (ARAE P 3640 H A8 8 M58 51 1
A/D 3R EEEEH
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

A/D B FRZNA

A/D B s WA TAE AN FAF a4 . — X & A7 4 kA7 12 7 ADC
BRI T F DR 2 A7 A BB A/D e g OB AR AN ) DI g o

- i

BRI 7 6 5 4 3 2 1 0
ADRL(ADRFS=0) | D3 D2 DI DO — — — —
ADRL(ADRFS=1) | D7 D6 D5 D4 D3 D2 DI DO
ADRH(ADRFS=0) | DIl | DIO D9 DS D7 D6 D5 D4
ADRH(ADRFS=1) | — — — — D11 D10 D9 D8
ADCRO START| EOCB | ADOFF | ADRFS | ACS3 | ACS2 | ACSI | ACSO
ADCRI1 ACS4 |[VBGEN| — |VREFS| — |ADCK2 | ADCKI |ADCKO
ACERL ACE7 | ACE6 | ACE5 | ACE4 | ACE3 | ACE2 | ACEl | ACEO
ACERH — — | ACE13 | ACE12 | ACE1l | ACE10 | ACE9 | ACES

A/D B EFFRYIR

A/D R HIEF 785 —~ADRL, ADRH

XTT A 12 67 A/D B4 28 R ML, 75 E AR AR AR U e R, —
AR T A7 4 ADRH fl— MR 77 /7 4% ADRL. f£ A/D 4 5ee )5, 3
FHLAT DA E B B e Z5 A7 2 LRI e e 5 . BT frds RAEH T 16
()12 fir, HEIEAFiEH% U ADCRO 7172811 ADRFS fifEl, N R AR,
DO~D11 /& A/D #eiE 5 &5 Ar . RAA AN “07 .
ADRH ADRL

716 |5 4/3|2|1/0 7 6/5|4/3[2/10
0 D11 |D10|D9 | D8 | D7 | D6 |D5|D4 D3 D2 D1|/DO| O | 0| 0] O
0 0 0| 0 DI11|D10/D9|D8|D7|D6|D5|D4|D3|D2|DI1 |DO0

A/D BiEE 735

ADRFS

A/D #3545 7258 - ADCR0O, ADCR1, ACERL, ACERH

7717 %% ADCRO. ADCRI. ACERL 1 ACERH HIsR¥ il A/D #4331 D e R
fE. XU 8 [ 27748 8 EFEIEFIERE R NEE A/D i s isfomiE, 5
e # 3, A/D BFEPIE, RS HIR VAT A/D B e 3% (1K T 46 R e 8 HROIR 7
%17 8% ADCRO 1] ACS3~ACSO iz fl ADCRI1 ] ACS4 fi7 5 X A/D %4 285y N
BT . BTN VLA — A LPRrBEE B B, RIIEIX 14 AL
N AR — AR B A R IR B 3% . ACSA~ACSO A7 (1) T RE Yo i 1 ¢
AN ASLALL i N\ B B 3 1.25V WSR3 A/D B gs

ACERL 1 ACERH %] 27 {7 28 411 ACE13~ACEO i1, FH3kE X PA [ 1KLL
51 JA A/D B 2 RSN, TR 5| BIUAE S A/D FEH AN o AN AL A
Bk A/D MNTHRE, TE LS VO B E 5 AL ThEE. 2451 IE N A/D
K, HJESRE) VO B e S L I geH R, dhah, Fp 0 g A H AR
H 3 I .
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# HT45F4N/HT45FH4N
HOLTEK B zpE 7 Flash £ /5 ¥
e ADCRO F 7788
Bit 7 6 5 4 3 2 1 0
Name | START | EOCB | ADOFF | ADRFS| ACS3 | ACS2 | ACS1 | ACSO
R/W R/W R R/W R/W R/W R/W R/W R/W
POR 0 1 1 0 0 0 0 0
Bit 7 START: 33l A/D ¥4/
0—1—0: JHzh
0—1: H'HE A/D #ir, JFHWE EOCB A “1”7
WAL TG A/D $Eid 2. @ H AN E, BRI EEEEE, K
U1 A/D Bt RE . MU, G EE A/D .
Bit 6 EOCB: A/D ##u4s kg
0: A/D #irét
1: A/D ¥4
WAL TR A/D B B 5. M3 BT, AN
Bit 5 ADOFF : ADC BLH IR / i fir
0: ADC BRI
1: ADC fEH IR
AT A/D ETHREI R . 120 S TR RS A/D Fedds . WA
IR A/D B gs DURAR I HE . T A/D B R8 FE AN BT R BLBsh VR I B & 77
H—EMTIRE, BT LAIXTE A PR ABUR Y v B R R I
L EAEE NN/ ARHEE AT, %8 ADOFF=1 DL/ ThFE.
2. ADOFF=1 %] ADC FEH ) FLiR
Bit 4 ADRFS: ADC H#f % 20z il 7
0: ADC ¥l 557 J& ADRH I bit 7~bit 0, 7T +& ADRL [/ bit 7~bit 4
1: ADC %4 =535 /& ADRH ) bit 3~bit 0, L5 J& ADRL HJ bit 7~bit 0
SO A HIAZ AR A A/D BUHE 27 A7 28 1 12 A A/D Bedse gt Bk a0 4l s
MEZ% A/D B85,
Bit3 ~0 ACS3 ~ACS0: %+ A/D il (ACS4 7y “07 ) fir

0000: ANO
0001: ANI

0010: AN2

0011: AN3

0100: AN4

0101: AN5

0110: ANG6

0111: AN7

1000: ANS (J5 H OPA #i it FiI-F OCP)

1001: AN9 — X474 T HT45F4N

1010: AN10

1011: ANI11

1100: AN12

1101: AN13

1110: AN14 (OCPO OPA i)

1111: AN15 (OCP1 OPA %t )
X PUALE A/D IEEERFEERAL. BT RES— AN A/D Bk, Hib@s
XA A/D i NERE RS, W ADCRI #7851 ACS4 B NE, W
#B 1.25V HLECKBOER R MR A/D $eihds.

Rev.1.30

106 2016-12-05



HT45F4N/HT45FH4N
) Flash 24541

HOLTEK i 5

¢ ADCR1 F 7578

Bit 7 6 5 4 3 2 1 0
Name | ACS4 |VBGEN| — VREFS — | ADCK2 | ADCK1 | ADCKO
R/W R/W R/W — R/W R/W R/W R/W
POR 0 0 — 0 — 0 0 0

Bit 7 ACS4: RPN 1.25V /58 ADC i NAZH 47
0: BRAE
1: ffifg
AT AERE 1.25V LS A/D FHe g%, VBGEN i 404 20 2% 4 B A7 8 g 1.25V B
BE IR e B T A/D B8 . 24 ACS4 & N, 1.25V H7 B H B R i E B 5] A/D
s, Hw A/D S NIEIE T
Bit 6 VBGEN: N 1.25V il Az
0: [fit
1: fffg
SO 5 ) 1 B A/D B2 10 N S e AR LR T/ SR TR, MUk e,
BRHL T 1.25V 32 A/D s, Wi 1.25V RiEEE A/D ##:4% H LVR/LVD
BrE, RS R K E 2O DLD ThEE. 24 1.25V FT RIS A/D Hiff
%%, T A/D BIANEPATRT, B R AR T — B TA] teceo
Bit 5 KEN, BN “0”
Bit 4 VREFS: #%£# ADC 2% H [k
0: W#B ADC HJH
1: VREF 3|}
ATk A/D g S 2 W k. R A, A/D BHIESEHE
KIETF S5 VREF 51 #l. a0 Rz 8N, WS R RIET B E E VDD
5.
Bit3 REN, TEA “0”7
Bit2~0 ADCK2 ~ADCKO: #£F: ADC B 8hiR

000: fsys

001: fsys/2

010: fsys/4

011: fsys/8

100: fsys/16
101: fsys/32
110: fsys/64
111: KEX

XA T kTR A/D FE BRI PR .
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# HT45F4N/HT45FH4N
HOLTEK F i JE Flash £ 5]
o ACERL 75788
Bit 7 6 5 4 3 2 1 0
Name | ACE7 | ACE6 | ACE5 | ACE4 | ACE3 | ACE2 | ACEl | ACE0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 1 1 1 1 1 1 1 |
Bit 7 ACE7: & X PC2 &5 OUVP02, A/D A
0: AJ2 OUVP02 1 A/D #ii A\
1: OUVPO2 B¢ (#1)A/D #i N, AN7
Bit 6 ACE6: & X PCl1 7275 OUVPO1, A/D A
0: A& OUVPO1 1 A/D i\
1: OUVPOI 5§ (F1)A/D #i N, AN6
Bit 5 ACES5: & ¥ PCO #&75° OUVP00, A/D fiA
0: A4 OUVPOO FiI A/D A\
1: OUVP0O 5% ( f1) A/D i\, ANS
Bit 4 ACE4: & X PAT =15~ A/D i\
0: ANJ& A/D N
1: A/D#iIN, AN4
Bit 3 ACE3: & X PA6 215~ A/D i\
0: A2 A/D N
1: A/D N, AN3
Bit 2 ACE2: & X PA2 &% 4 A/D N
0: AJE A/D N
1: A/D¥iAN, AN2
Bit 1 ACE1: & X PAl 754 A/D i\
0: A& A/D N
1: A/D#IN, ANI
Bit 0 ACEO0: & X PAO 754 A/D HiA\

0: A2 A/D N
1: A/D#IN, ANO
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

¢ ACERH & 7788
Bit 7 6 5 4 3 2 1 0
Name — — ACEI13 | ACE12 | ACE1l | ACE10 | ACE9 | ACES8
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 1 1 1 1 1 1
Bit 7~ 6 KEN, TEA “0”7
Bit 5 ACE13: 5E X PD5 754 A/D i\

0: AJE A/D N
1: A/D#iN, ANI3
Bit 4 ACE12: 5 PD4 754 A/D i A
0: A& A/D TN
1: A/DHAN, ANI12
Bit 3 ACE11: 7 X PD3 &7 N A/D A
0: AN AD N
1: A/D#IN, ANI1
Bit 2 ACE10: 5E X PD2 &% A/D fi N
0: ANJ& A/D SN
1: A/D %N, ANI0
Bit 1 ACE9: & X PDI1 &754 A/D i\
0: ANj& A/D N
1: A/D#IN, AN9
HT45FH4N LI ANO A2 348 51 i
Bit 0 ACES8: E X PDO /754 A/D i\
0: AJE A/D N
1: A/D#iN, ANS

A/D #1E

ADCRO 17 45 1 /) START £, H T M E AL A/D H e ds. 5 A%
E LA N E BRI 2 S, ARG R AL, B TR — AU ¥ A .
2 START 17 M Z AR B2 48 &, (B F [0l 2132 4K, ADCRO 7 47 &% H (1
EOCB fii & “17 , SEAMEEULH 8%, START A7 T2 i) P 3504 55 460 25 1) T
JashiE.

ADCRO 77 {745 H1 '] EOCB i H T 3 BB A L 40 0l FE 1) 58 Bl 70 3% 0 i &5 oK
Ji, EOCB fi& s rHLEZIHE N “0” o A, e Bz h] 517 ss W
AR A/D WG R ERELL, WA WIERE, S A B R R S .
A/D WIS Sk 5] SRR BRI A/D TN . s A/D P ER R K
WAk ik, wTCLikE 5 HLEC ) ADCRO 75 1748 11 EOCB i, # 2 A A2 15 475
B, DAERN S — R T A/D 45 8 B 45 o) 5

A/D FEH 2R I B I N R G BT foys BRI, 10 20 4 R AL ADCR1 ZF (748
H1 ) ADCK2~ADCKO 7 4 5E .

AR A/D I EP IR HH RGN B fsvs F1 ADCK2~ADCKO 7 #5¢, 1H 1] % 5 1) 5
K A/D BRI — SR T fo R A/D BB R Y tanek B9 FEL N 0.5
~10ps, LI 2 G0 I Bh il B2 N 3k 6 5/ N 0o o TSR R G0N Bh 3 E Dl 4MHZ 1,
ADCK2~ADCKO 2 ANFEBEAN “000” BE “1107 o A ZUARE B 52 1) A/D 5 45 i)
b L B AS /I T st e ) P ot /A K T I A A A e B, 5 DK £ e A A
W A/D ¥ E . fFHE TS RN, #ibs LRSS * WEERA R
1, BN A/D it Bh R HAASE I 2 Ve A .
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# HT45F4N/HT45FH4N
HOLTEK FZE)EEJF Flash £ /5]
A/D B0 ER (tapck)
ADCK2, | ADCK2, | ADCK2, [ ADCK2, | ADCK2, [ ADCK2, [ ADCK2, |, -
foe | ADCKI, | ADCKI,  ADCKI, | ADCKI,| ADCKI, | ADCKI, | ADCKI, ‘0
ADCKO | ADCKO | ADCKO | ADCKO | ADCKO | ADCKO | ADCKO AD CKO,
=000 =001 =010 =011 =100 =101 =110 —111
(fsvs) (fsys/2) | (fsys/4) | (fsys/8) | (fsys/16) | (fsys/32) | (fsys/64)
IMHz lus 2us 4us 8us 16us* 32us* 64pus* e X
2MHz | 500ns lus 2us 4ps 8us 16pus* 32us* RE X
4MHz | 250ns* | 500ns lus 2us 4us 8us 16us* FKiE X
8MHz | 125ns* | 250ns* | 500ns lus 2us 4us 8us RiE X
12MHz | 83ns* 167ns* | 333ns* 667ns 1.33us 2.67us 533us | KIEX
A/D B35 B BRSE 51

ADCRO %7 17 #% B] ADOFF £ ] 4% il A/D %% 4 i 2% YR A0 / 2. %4 b
G F LI 5 A/D 45 W . BPA$ 8 1335 B ACERL A1 ACERH 7 17 25 1)
ACEI13~ACEO £, &#FI5IA/EN A/D Hi N, WHE ADOFF %5y “0” , M4
8RS r= A The. R4 KA A/D S ThRERT, 78 DhRERUR I N R 2
W& ADOFF Ay LLg/> DIFE

A/D $E¥35 5 2% B Ok H IE B JE L E 5] B VDD 542 5] I VREF, W@
It VREFS {7 K&+, BT VREF 5| {5 H e Dhsett A, %4 VREFS & e, &
% VREF 5| zhfe HI e 5] ThRE¥ B shFR G .

A/D HINT| B

FT 4 1 A/D R 5 N 51 AR 5 10 51 & e shag L. 18 ACERL A
ACERH 77725 "F "] ACE13~ACEO {32, A LUK BT E N A/D Feias il N
g B Hee shit. a5 xS NAZ ACE13~ACEO ¥oN R, A% IVE N
A/D F i N B 5| BIThReRRAE . @i xFhr =0, 5] B ThREvT AR P R %,
FiGH Y s IR .t E 5| BN A/D N, NIE IS 2 A A g AR W E R BT
B LR WS A, R, VO i D85 #7875 oM RE A/D i
Mok E N AR, 24 ACE13~ACEO 17 {# 8 A/D By NI, i L 4% 1 25 17 2%
FPRASK W EE . 7EE, HT45FHAN B HLA AN RS AME 5] .

A/D ¥ #2845 B & 12 % # R 5] i VREF, 1 il i % B ADCRI1 % 1% 2% 1)
VREFS 11, £ K A] DLk £k B i s B 51 . B A — & A ae it
Vrer 1H

ANO AN12 AN13
'? ........ ﬁg 1.25V
ACS4~ACS0 %
Input Voltage Buffer VBGEN
12-bit ADC VREFS Bandgap
Reference
Voltage
VDD
VREF PA1/VREF
A/D HINEEH
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

A/D 53051

A S A/D Fe B R A AP IR

o IR

@it ADCRI1 24725 ) ADCK2~ADCKO iz, EHFEFTE ) A/D 4t ff,

o JLIED

5% ADCRO Z7/7#% 7 ) ADOFF fiffigE A/Do

o LIE3

H it ADCRO 27 f7 2% HH # ACS3~ACSO0 i/ f1 ADCR1 & {7 %8 H ) ACS4, &+
BEREE T A/D s iEIE

o L% 4

j# ik ACERL 1 ACERH 2 /7 28 /1 Y] ACE13~ACEO fif, EFEmFLL 5] BIE8 L1y
A/D N5 .

o LIRS

R EAE A R, R R A A A T BRIk B, DAER IR A/D D)
AR PE 1. S WAL EMI FEEAN “17, DL A/D B 45 b i
ADE R EENM N “17 .

o LI% 6

BULAE T U R E ADCRO a7 A7 1) START Az A “0” £ “17” fla[%] “0” ,
THGRECE IR . R, SFHYIRE “0” .

o IR 7

A LL#E 1 ADCRO 75 /725 1 ) EOCB i, 6 &Mt id 22 5 52 . it
BN R, RoRFEHREREOLE N Hisem)s, Wil A/D $dE %
17%% ADRL fl ADRH R385 5 018 . 55— Fhorid, &P Wiflife B R R
W, WIFE PSR A/D TRl R A .

e AR ADCRO 27 4725 EOCB A7 FRAS 6 77 1 R A A s 4 i 72 2 15

ZEIRIN, DA B A e 25 BRRT LA G

A B R R O R R S R B B S5 ) . N AR R R T 4G
A/D B4t R g, B WL N SRR A B S T aa AT i e, fEIX AN RE S, FRF
Al AR e DhfE . A/D FEHRES A 16tapcks tapck A A/D B84 I

ADOFF |
H tonzsT k
ADC Module Y
Ul
ff
ON off on A/D sampling time A/D sampling time ° on
taps taps

%] %]
START
EOCB
ACS4~ACSO oot X 000108 X 000008 X 000018

Power-on Start of A/D Start of A/D Start of A/D
conversion conversion conversion
Reset AID Reset AID Reset AID
converter converter converter
End of A/D End of A/D
1: Define port configuration conversion conversion
2: Select analog channel i
k— taoc —>| k— taoc —>|
A/D conversion time AJ/D conversion time
A/D ¥EHRBT PR
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

BmIEFEEmN
TEGRAEIT, WS A/D #4ds A A, it % B ADCRO 2717 2% 41 ) ADOFF N,
FeFH A/D N LR DAY /D VR DhEE . RIS, AN REE N IR R, 93 A/D
e as AN TR AE TR . WS A/D g S N L A 58 1/0 B, AU I E
B, N RN RGE SR Tt T RE B T FE .

A/D ¥R If15E
BRANEH A 12 620 A/D B st e BORME IS FFFH. BT 15
N B KAESE T Vop 8L Veer M HEAE, F IR — 107 7] 7R (Vop B Vrer)/4096
HUEE PE PN E R

1 LSB = (Vop B{ Vrer) = 4096
IR ST G5 A/D B as i N A
A/D $i NHLE = A/D 74 i E % (Vop 8L Veer) + 4096
NELEIR A/D e 8 23 A5 UM a0\ BN B - B TRV B AR B e e . B T T
WHE 0, HJ5 R FEUE S ERE T AU AT 0.5 LSB ALt 2, miHi1b 3
BB KRB TE Vop BE Veer Z AT 1.5 LSB Abeg A%,

1 »15 I:SBI<»

FFFHT _—

FFEHT

FFDH+

)
|
R

A/D Conversion o
Result

03H T o [ .

02H+

01H+

: : : « : ; ; ; > ( \op or VREF )
o 1 2 3 4093 4094 4095 4096 4096
Analog Input Voltage

IBEAEH) A/D 25 HRINRE
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HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK i 5

A/D ¥# R el

N PIANVEGIRE R BB A/D B SR AN HIZ %) ADCRO %
1745 (¥ EOCB AR AW A/D Fetfs 5 58 s 58—V A5 T w1475 200

78

Sef:

clr
mov
mov
clr
mov
mov
mov
mov
mov
mov

ADE

a, 03H
ADCR1,a
ADOFF

a, 0Fh
ACERL, a
a, 00h
ACERH, a
a,01h
ADCRO, a

start conversion:

clr
set
clr

START
START
START

polling EOC:

SZ

Jjip
mov
mov
mov
mov

jmp

EOCB

polling EOC
a,ADRL
ADRL buffer, a
a,ADRH
ADRH buffer, a

start conversion

;

EAEG EOCB B R REMEEHRLE R

disable ADC interrupt
select fsys/8 as A/D clock and switch off 1.25V

setup ACERL to configure pins ANO~AN3

enable and connect ANO channel to A/D converter

high pulse on start bit to initiate conversion
reset A/D
start A/D

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

continue polling

read low byte conversion result value

save result to user defined register

read high byte conversion result value

save result to user defined register

start next a/d conversion
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

Sefl: 1R BT 73 T RIMIEE HLE

clr ADE ; disable ADC interrupt

mov a,03H

mov ADCRI1,a ; select fgys/8 as A/D clock and switch off 1.25V
Clr ADOFF

mov a,0Fh ; setup ACERL to configure pins ANO~AN3

mov ACERL, a
mov a,00h
mov ACERH, a
mov a,0lh

mov ADCRO, a ; enable and connect ANO channel to A/D converter
Start conversion:

clr START ; high pulse on START bit to initiate conversion
set START ; reset A/D

clr START ; start A/D

clr ADF ; clear ADC interrupt request flag

set ADE ; enable ADC interrupt

set EMI ; enable global interrupt

; ADC interrupt service routine

ADC ISR:

mov acc_stack,a ; save ACC to user defined memory

mov a, STATUS

mov status stack,a ; save STATUS to user defined memory

mov a,ADRL ; read low byte conversion result value
mov adrl buffer,a ; save result to user defined register
mov a,ADRH ; read high byte conversion result value

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

EXIT INT ISR:
mov a,status stack

mov STATUS, a ; restore STATUS from user defined memory
mov a,acc_stack ; restore ACC from user defined memory
reti
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

B4\ PWM #iH

%25 B LR AR R [ TMI [ TP1 8¢ TM2 [ TP2 H 4b =0, o 1k
PWM IKZI{5E 5. X1 PMOS 2 M5z, PWM it NARHESFAE R T
NMOS 4 3Kz, PWM firi A s P A R 24X 6 B AR PWM i HH [R] B
T AT R BRI, X ) A 2k E Bh A he,  Ho3dE 48 X i A LB
IEER B R, ZIEXE A AiEE CPRn # /745 f) DTPSCn[1:0] f1 DTn[2:0]
PLKFE Lo TEREANFE X B (] & AE NG 5 10 LA B 3 N — DN FEX S (], 48
TN FEX B E] J5, {5 5 R A& R IE BN SR E . H A [F R EH
oAb B, BEDXE (AR AR 28 A4 Bl e . Eoh 2% HE 2 A ) B A ] e o
TMPCn 217 %5 ) OUTnCP[1:0] f7 K 4 5E

TP1 or TP2 A Ll>oD— PWMnH
(driving upper side PMOS, active low)

Dead Time
B Generator E

PWMnL
(driving lower side NMOS, active high)

fiu Prescaler fo >

DTPSCn [1:0] DTn[2:0] OUTNCP [1:0]

B3 PWM it 75 HEE]
TP1 or TP2
A N N
— 1\ \ I
| \
B
[ N [ N
T \ T \
\ \
| |
C ! |« Dead | i |l Dead |
Ti Ti
ime l ime |
| |
| Dead |
Dead
b H Time ! ¢ Time !
| I
o /
E i |« Dead - [« Dead
Time Time
B PWM K

Rev.1.30 115 2016-12-05



# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

CPRO F 155
Bit 7 6 5 4 3 2 1 0
Name — — — DTPSCO1 | DTPSCO00 | DT02 | DT01 | DT00
R/W — — — R/W R/W R/W | R'W | R/'W
POR — — — 0 0 0 0 0

Bit7~5 KEX, RN “07
Bit4~3 DTPSCO1~DTPSCO00: L [X Hf [ s i 4343 b ik 4%

00: fpo=fu/l
01: fo=tu/2
10: fo=tuw/4
11: fp=fu/8
Bit2 ~0 DT02~DT00: FE[X I [AliEFE
000: FEXHSA] = [(1/fp)-(1/fin)] ~ (1/fp)
001: FEIXHSA] = [(2/fp)-(1/fin)] ~ (2/fp)
010: FEIXHFA] = [(3/fp)-(1/fin)] ~ (3/fp)
011: FEIXIN 8] = [(4/fp)-(1/fu)] ~ (4/fp)
100: FEXEFA] = [(5/6p)-(1/fi)] ~ (5/fp)
101: FEXEFA] = [(6/fp)-(1/fi)] ~ (6/fp)
110: FEX 8] = [(7/fo)-(1/fin)] ~ (7/fp)
111: FEXE[E] = [(8/fp)-(1/fu)] ~ (8/fp)
CPR1 778
Bit 7 6 5 4 3 2 1 0
Name | — — — | DTPSCI1 |[DTPSC10| DTI2 | DT11 | DTI10
R/W — — — R/W R/W R/W R/W R/W
POR | — — — 0 0 0 0 0

Bit7~5  KREX, A “0”7
Bit4~3  DTPSCI1~DTPSC10: KX I a] i £ i 2045 kb ik £
00: fD=fH/1
01: fD=fH/2
10: fD=fH/4
11: fD=fH/8

Bit2~0 DT12~DT10: FCIX I [a) ik

000: FEIXHF[A] = [(1/fp)-(1/fin)] ~ (1/fp)
001: FEIXH}A] = [(2/fp)-(1/fin)] ~ (2/fp)
010: FEIXIA] = [(3/fp)-(1/fir)] ~ (3/fp)
011: FEIXHIH] = [(4/fp)-(1/fu)] ~ (4/fp)
100: FEIX ] = [(5/4p)-(1/fi1)] ~ (5/fp)
101: FEX ] = [(6/fp)-(1/fi1)] ~ (6/fp)
110: FEXHFIE] = [(7/f0)-(1/fi)] ~ (7/fp)
111: FEIX I [E] = [(8/fb)-(1/fi)] ~ (8/fp)
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

R R

BRI AR NSRRI IIRE, it T s RO e e B SR T OREE

IR RIPINRE

N7 b R E R B S AR R R K, RO OCP Sk H HE R AS I HE FH 4 N\ FL R
8-bit D/A #: ¥ ge S M A LLEL . I 8-bit D/A 4 2% 4 DAPWR 5] it
H. —H OCP [HEKTFSHHE, OUTOH M OUTOL & OUTIH A1 OUTIL
5 5 1) G 2% ( B 45 1 A% 4 BT OUTOH 8% OUTIH 5% A HLF, OUTOL B,
OUTIL S MARAF ) BRSNS MOS &, ik 2 R AR o

— AR A A SR, OUTOH A1 OUTOL 8% OUT1H #1 OUTIL ] #% 58 T 76
BORAS, RN RGOS =AM N BB, 24t O 2B, OUTOH A1 OUTOL
g, OUT1H F1 OUTIL Mk &2 28 J5 oKk IR ZS LAIR B PWM Hir i o

TE S BRI AR R, I L RLOR T LB 38 SR SOR B ] U BRI A OPAL B
S A OPA SKAG I Bt IR« EIAE 78 LAY OPA ¥ BN FIAIRE S, TR N %
AR

% T OUTnH F1 OUTnL 5| Bt s AR % il 8 15 2 I TMPCn 271745 -

R AR TP R B4R

OCP &L IR (Over Current Protect) 45 . OCP Aol 1 iy N\ HL s 5 22 i
IR TR IELE, W R AR KT DAC WE RS H L, OCP &4
— MM S SRR 7R . %A R R B R

OCPnM1, OCPnMO OCPnDA frLr=fn/4

; : .

8-bit DAC

G=1/5/10/15/20 Filter clock

OCP Input ._'—SOO * h 4

L S2, -
S3 : R1

il A + A

R2
(R1=40K) »@ To ADC

- .

OCPnG2~0CPnGO OCPnF2~OCPnFO

TERRIPHER n=03L 1)
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

W EEFTR, JEHEEMN OCPn0 5 OCPnl #i N, 2 J& VUL I % S0~S3 H
FAIER. —DNEEBORES PN EHAR T — PGA Thig. %&EFF PGA 1)
L MCIE R BYGE AR g N, AH R AT AP AR IE R B 3 &5 . DAC FE AT
FEAE—ANSHEEE, B LS BOR N R 5 S5 R ATt
M7= A P s AR £ 47 OCPnCX, P& 38U JE%HiH OCPnO, LL A =4 OCP
o I A A A W R A R B T R B IS . OCPnO fAEA
OCP #yHifr, J& OCP Fibr i & V5. OCP FELEK A i Eb s 28t B IR M Th g,
i OCPnCHY fi7#54l.
TEFE R, IR feu=fw/4 2 RGN 8P, W% OPA i HifE N ADC
FA N, AT RLisE HE B O i B N BB R I . DAC %t HLE OB i OCPnDA
A E, DAC M E#: e ON:

DAC Vour = (DAC Vrer/256) x D[7:0]

MABESCE
BINFETTDUNIES S, 2456 PGA [ TAERK, AT DL AL o8 RGN FH o
(1) Vin>0, PGA [FIFH#EZN, PGA fiith HUE A
VOrsa=(1+R2/R1) X Vix
) ﬁ%ﬁjﬁf&@ﬁ%i)\@ﬁﬁ, WHE PGA TAET RIAARIE, wf L= AR s 1 25 4%
s DIEe .
IR OCPnM [1:0]=10, OCPnG [2:0]=000, PGA fzsik N 1, MIn]fcE
NI RE R g . FFOS ST, S2 WERWTHF, PGA Fif i R A
VOrca=Vin
(3)0>Vin>-0.4V, PGA AN, PGA ¥t & N:
VOrca=-(R2/R1) X Vin
R v A, HAEARE R T -0.4V DLEES S AR I FET .

OCP & 5%
R ThRE B 2 T A7 a5
By fir
ZFR 7 6 5 4 3 2 1 0

OCPOCO | OCPOM1 | OCPOMO |OCPOPC1 |OCPOPCO| OCPOILEN | OCPOIHEN | OCPOOLEN | OCPOOHEN
OCPOCI | OCPOO | OCPOCHY | OCP0G2 | OCPOG1 | OCPOGO | OCPOF2 | OCPOF1 | OCPOFO
OCPODA| D7 D6 D5 D4 D3 D2 D1 DO
AOCAL | AOOFM | AORS AOOF5 | AO0OOF4 | AOOF3 | AOOF2 | AOOF1 | AOOFO
COCAL |OCPOCX | COOFM CORS COOF4 | COOF3 COOF2 | COOF1 | COOFO
OCP1CO |OCPIM1 | OCPIMO |OCPIPC1 |OCP1PCO| OCPIILEN | OCPIIHEN | OCPI0LEN | OCP10HEN
OCP1CI1 | OCP10 | OCPICHY | OCP1G2 | OCP1G1 | OCP1GO | OCPIF2 | OCPIF1 | OCP1F0
OCPIDA| D7 D6 D5 D4 D3 D2 D1 DO
AICAL | AIOFM | AIRS AIOF5 | AIOF4 | AIOF3 | AIOF2 | Al1OF1 | AIOFO0
CICAL |OCPICX | CIOFM CIRS CIOF4 | CIOF3 CIOF2 | CIOFl | C10FO0
OCPPC — — OCPIRV | OCPORV | OCPIIC | OCP10C | OCPO1C | OCP00C

OCP FHF=F5IF%
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

OCPPC F 7728

Bit 7 6 5 4 3 2 1 0
Name | — — |OCPIRV|OCPORV | OCP11C | OCP10C | OCPO1C | OCPOOC
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 0 0 1 1 1 1
Bit 7~6 KEN, BEA “07
Bit 5 OCP1RV: OCP1 DAC £ i [k ik b
0: AVDD
1: DAPWR
Bit4 OCPORV: OCP0 DAC &% i K P47
0: AVDD
1: DAPWR
Bit3 OCP11C: 5E X PC6 /215~ OCP11 #ii A\

0: 442 OCPI11 A
1: #HAN, OCP11
Bit 2 OCP10C: 5 X PC5 Z759 OCP10 Hi A
0: A4 OCP10 Hi A\
1: EfHN, OCP10

Bit 1 OCPOIC: & 3L PC4 /& 754 OCPO1 i\
0: A& OCPO1 4N\
1: BmA, OCPO1

Bit 0 OCP00C: & 3 PC3 /754 OCP0O 4\
0: /NJ/& OCPOO i\
1: BflmA, OCP0O
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

OCP0CO Z 7788

Bit 7 6 S 4 3 2 1 0
Name |OCPOM1|OCPOMO |OCPOPC1 | OCPOPCO | OCPOILEN | OCPOIHEN | OCPOOLEN | OCPOOHEN
R'W | R’'W | R'W | R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7~6 OCPOM1~OCPOMO: OCPO T AE#ERIE:ESr
00: OCPO F&fg, SI, S3 4, SO0, S2 Wit
01: OCPO {FRENFM®, S0, S3 M4, S1, S2 WiFf
10: OCP 0 f# 5N e AH#E, S1, S2on, SO, S3 Wit
11: OCP O fffe AR HER, S1, S3 M4, SO, S2 WiJF
Bit 5~4 OCPOPC1~OCPOPCO: OCPO % A\ 5 iz il fi7
00: OCPO % NFRRE
01: OCPO i NP AE
10: OCP0O0 5|
11: OCPO1 5|
Bit 3 OCPO1LEN: OCPO0 OUTIL Ljfg#5#ifr
0: B&fie
1. fifife
AT Sfed7 1) 243 IR AR B0 R A I & 756 OUTIL 31 AL
Bit 2 OCPOTHEN: OCP0O OUTIH Ihfgdathlfr
0: BRrAE
1: flifg
AT T St s 1) 22 5k R A7 00 & 2 N2 15 OUT TH 331 AT
Bit 1 OCPOOLEN: OCPO OUTOL Ihfedz sl for
0: BREE
1: fHfE
BEA FH SRz ) 240 B AR ol R AE I A2 50K OUTOL a8 il TE 2
Bit 0 OCPOOHEN: OCPO OUTOH Ijj g da il fi7
0: Brie
1. f#gE
SO P SRz 1) 240 g A% v R AR I T K OUTOH 381 TE 3%
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

OCPOC1 & 7528

Bit 7 6 5 4 3 2 1 0
Name |OCP0O |OCPOCHY | OCP0G2 | OCPOG1 | OCPOGO | OCPOF2 |OCPOF1 |OCPOF0
R/W R R/W R/W R/W R/W R/W R/W R/W
POR x 0 0 0 0 0 0 0
“x7 ORAKN
Bit 7 OCP00: OCPO LA o5 AL

0: Rl W IR H I AR L R s 1
1 Rl W IR g e PR e (i
Bit 6 OCPOCHY: OCPO FLI5 88 (R i 2 1)
0: BREE
1: {FE
Bit 5~3 OCP0G2~OCP0G0: OCPO OPA 25 547
000: x1
001: x5
010: %10
011: x15
100: x20
101: x20
110: %20
111: %20

Bit 2~0 OCPOF2~OCPOF0: OCPO fif il £ 28 1% $07

000: O teur ( JCUER )
001: 1~2 X terr
010: 3~4 X terr
011: 7~8 X terr
100: 15~16 X trrr
101: 31~32 X trrr
110: 63~64 X terr
111: 127~128 X terr

VF: frr=fu/4 trr=1/frr

OCPODA ZF 1785
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7~0 OCP 0 DAC %4 7347 %% bit 7 ~ bit
8-bit DAC HH iz
OCP 0 DAC #irth = (DAC 25 H % ) x (DAC.7~0)/256
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

AOCAL Z 7758

Bit 7 6 5 4 3 2 1 0
Name | AOOFM | AORS | AOOF5 | AOOF4 | AOOF3 | AOOF2 | AOOF1 | AOOF0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 1 0 0 0 0 0
Bit 7 AOOFM: OCPO iz B R A / 4 N S 1 H e e AR i R 7

0: IBRBCR RS
1 BN SRR HE AR A 5
E: HF OCPOM1~OCPOMO 7% & N “11” H. AOOFM ¥ & N 1 H COOFM 1%
BN 0 A HEHEN OCPO 1 5O A% S N 2 1 H R A e 20
Bit 6 AORS: OCPO iz B BOK 240 N 25 18 v T A% v 2% v S iy N I 45
0: IBHBCKES TN
1: BEBORE IR
Bit 5~0 AOOF5~A00F0: OCPO iz H UK 25 5 N JC 1 f R REHE B B

COCAL H =&
Bit 7 6 5 4 3 2 1 0
Name | OCPOCX | COOFM | CORS | COOF4 | COOF3 | COOF2 | COOF1 | COOF0
R/W R R/W R/W R/W R/W R/W R/W R/W
POR x 0 0 1 0 0 0 0
X7 ONAKN
Bit 7 OCPOCX: OCPO %t N\ 21 B A AR 3 T L s B2 SO #8184 i HY

0: IEAHIANHIE < I R
1: EAHNEE > AN R
Bit 6 COOFM: OCPO LU ss =X, / i N\ 2 1 F R R A ke 3647
0: LhEasmizt
1 BN SRR HE AR A 5
E: "4 OCPOM1~OCPOMO 7% & N “11” H. AOOFM ¥ &} 0 H. COOFM 1%
HEHON 1A REHEN OCPO HLH %4 N\ 9 1R H R RS AR 5
Bit 5 CORS: OCPO Eb#5 3246 N 2k 1R B TR AR v 2% B, I g N\ BRI 53
0: LhEEs f N\
1: BB as IE s A
Bit 4~0 COOF4~ COOF0: OCPO H%: 284 N 51 i AR HE R B
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HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK i ’

OCP1C0 & 7728

Bit

7 6 5 4 3 2

1

0

Name

OCPIM1|OCPIMO| OCP1PC1 | OCPIPCO |OCPIILEN | OCP11HEN | OCP10LEN | OCP10HEN

R/W

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

R/W

R/W

POR

0 0 0 0 0 0

0

0

Bit 7~6

Bit 5~4

Bit3

Bit2

Bit 1

Bit 0

OCP1M1~OCP1MO0: OCP1 TAERLRILESr

00: OCP1 [&fg, S1, S3 4, SO, S2 Wit

01: OCP1 fifig NEMRE, S0, S3 M4, S1, S2 Wiif
10: OCPI1 g A AHRE, S1, S2 M4, S0, S3 WiFf
11: OCP1 g NRHERZ, S1, S3 M4, SO, S2 WiFf
OCP1PC1~OCP1PC0: OCP1 i N\ 5| {7

00: OCP1 % \FRhE

01: OCP1 i NFRAE

10: OCP10 5 i

11: OCP11 5|

OCP11LEN: OCP1 OUTIL Tifgdzhifr
0: [fie
1: ffifE

L7 FH A A ) 2 o FRLIAT AR V00 A A N2 54 OUT L B JE AL

OCP11HEN: OCP1 OUTIH Ihfig45 il
0: szi%ﬁé
1. fifife

LA AR AR ) 2 ok AT 0 A ZE I 2 5K OUTTH ) TE 2K

OCP10LEN: OCP1 OUTOL Ljfgsifor
0: FRAE

1. fiifE

A7 PR SR 1) 240 L JREARG 100 A ZE IR 75 8 OUTOL i JE A%

OCPOOHEN: OCP1 OUTOH Zhfgda il fr
0: BrEE
1. fiifig

LA PR R A2 ) 24 5 FRL A AR 0 8 ZE I 2 75K OUTOH S il 22K -
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

OCPIC1 7588

Bit 7 6 5 4 3 2 1 0
Name |OCP10|OCP1CHY | OCP1G2 | OCP1G1 |OCP1G0|OCP1F2|OCP1F1 OCP1F0
R/W R R/W R/W R/W R/W R/W R/W R/W
POR x 0 0 0 0 0 0 0
X7 OARKN
Bit 7 OCP10: OCP1 [LER#8 I o i AL

0: R WL IR FE I AR i PR e 1
e 2RIl 1 IR E b i PR e 1
Bit 6 OCPICHY: OCPI b 2% myiB iz
0: BRAE
1: fffg
Bit 5~3 OCP1G2~OCP1G0: OCP1 OPA 25 16 %47
000: x1
001: x5
010: %10
011: x15
100: %20
101: %20
110: %20
111: %20

Bit 2~0 OCP1F2~OCP1F0: OCP! fi#t i e 2% 547
000: O trr ( TCUEDY )
001: 1~2 X tprr
010: 3~4 X tprr
011: 7~8 X ter
100: 15~16 X trrr
101: 31~32 X trrr
110: 63~64 X trr
111: 127~128 X terr

Ve fr=fu/4, trr=1/frr
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

OCPIDA F7755
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 OCP1 DAC #fs &7 445 bit 7 ~ bit 0

8-bit DAC a1
OCP1 DAC %t = (DAC & HiJE ) x (DAC.7~0)/256

AI1CAL Z 7728
Bit 7 6 5 4 3 2 1 0
Name |AIOFM| AIRS | AIOF5 | A1OF4 | A10OF3 | A1IOF2 | A10OF1 | A10F0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 1 0 0 0 0 0
Bit 7 A1OFM: OCPI1 iz SRS / 4 N S 1 H e A AR =i R 7
0: BHBCRER A
T BN SRR HE TR AR A 5
E: HH OCPIMI~OCPIMO fii% & N “11” H AIOFM % & N 1 H C10FM 1%
BN 0 A REHEN OCP1 I8 SR 284 N 2 1 o A HEAR
Bit 6 AIRS: OCP!1 iz 5 HOK 334 N 2 18 Ha B AR v 2% v s g N BRI A
0: B HOKEE S AB
1: BHE BN IR
Bit 5~0 A1OF5~A10F0: OCP1 iz HJBOK 284 N\ 51 H R AR B
CICAL HFiE%£
Bit 7 6 5 4 3 2 1 0
Name |OCP1CX|CIOFM | CIRS | C10F4 | CIOF3 | CIOF2 | C10F1 | C10F0
R/W R R/W R/W R/W R/W R/W R/W R/W
POR x 0 0 1 0 0 0 0
“x7 RARA
Bit 7 OCPICX: OCP1 #y N\ S F R 20T L i s 5SSO 3% 12 4 HY
0: IEMFIANEE < KN E
1: IEAFINEE > &I HL
Bit 6 C10FM: OCP1 LLEas5iat / S N\ 2 18 i A R =g
L BN TR B TR AR A
E: HFf OCPIMI~OCPIMO i &N “11” H A1OFM % &N 0 H C10FM 1%
BN 1A REHEN OCP1 i85 UK B8 4 N 2% 1 B TR A vE A 0
Bit 5 CI1RS: OCPI1 b #s 4 A\ S AR S 25 i i N\ IR B0
(PR &S PN
1: EBRas IEH N
Bit 4~0 C10F4~ C10F0: OCP1 L4284 N <1 i EAR HEA
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

RIFE ERE

R AR LA DU AR TAERE R, i OCPnMI~OCPaMO f7 AT #E. i B
9117 g AARHERR S, AR AR AT DU I8 SRBOK #5 A0 b 45 3E AT 2R
HL A HE

OPA KLERER,

BEHED R U0 T BT :
1. % & OCPaM1~OCPnMO0=11, AnOFM=1, OCP #E X\ OPA 2 if Hi B R fERE .
2. % & AnOF [5:0]=000000, iH{ OCPnCX .

3. ¥ AnOF [5:0] {0 — 2L, 3| OCPnCX fH &4 eh2s, ids% It AnOF
[5:0] {4 VOSI1.

4. % & AnOF [5:0]=111111, #2HL OCPnCX 1H.

5. % AnOF [5:0] ffi ) — 3L H, B ¥ OCPnCX fH &K Ata7E, idsk It AnOF
[5:0] {E~ VOS2,

6. L H X E AnOF [5:0]=VOS=(VOS1+VO0S2)/2, ®#E5E M.

AR RUEIE

FHED TR U0 T B :
1. 3£ OCPnM1~OCPnMO0=11, CnOFM=1, OCP i X\ Lt 55 %8 2 8 ¥ B A R
2. ¥ & CnOF [4:0]=00000, #ZHL OCPnCX 1H .

3. % CnOF [4:0] ffiin—FiLE, B % OCPnCX {8 K448, itk CnOF
[4:0] {E A VOS1.

4. B CnOF [4:0]=11111, #ZHL OCPnCX 1H .

5. % CnOF [4:0] ff )k —F3LE, B # OCPnCX K47, idskIti CnOF
[4:0] {E A VOS2,

6. FH X E CnOF [4:0]=VOS=(VOS1+VO0S2)/2, W#E5E K.
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

HERAPRI R ERIF
ST HLPY B AR A IR (R e, T Rt 7S /ROt S 2 g

HERIPTHEE
BT R R T 5.4V, N OVP My AHLE S 8-bit ZF HEMELK. —H
OVP i NHJE KT S%H#H )k, OUTOH 5k OUTIH F1 OUTOL &% OUTIL ¥4 5%
HITE Rk (B RT OUTOH Bt OUTIH 98 Jyisr H°F, OUTOL 8¢ OUTIL 5
MR T ) AP AN MOS 45, Mk 25 o R AR AR

RIERIPTNEE

MBS R /NT 1.0V (AME B ), RO UVP AN LS 8-bit &%
MR .. —H UVP I AHE/NTFZHHE L, OUTOH 8¢ OUTIH A OUTOL
oY, OUTIL 5 #k 5 i Jo &% ( BP 42 il A £ 5T OUTOH 5% OUTIH 5 il 4y = HL -,
OUTOL &% OUTIL 58 WA HLF ) PASC ARG MOS 4, MIfiA 2 f B R 1)
e

—H %4 OVP B{ UVP 4L, OUTOH 1 OUTOL 8¢ OUTIH F1 OUTIL 7] #
SR FERORAS, BN RGO MM . 24 OVP B UVP [/ 2T,
OUTOH F1 OUTOL 5 OUT1H F1 OUTIL % & 2 5k KRR A LAIR S PWM %

II:B o
B2 KT OUTnH A1 OUTnL 51 A AR PR AN i HE 42 R 75 2 W TMPCn &7 4745 -
OVPDA(7:0]
f OVPDB1,0VPDBO
DAC VREF—» &bit - u OVP Interrupt
— s b OVPLEN, OVPHEN
OUVPPC1,0UVPPCO + CMP 1 :
li OVPCHY u — Stop DC/DC PWM
ouvpoog—/ "
ouvppcl, OUVPPCO
OUVP01X)—/ [ §
OUVPPC1,0UVPPCO
u UVPDB1,UVPDBO
ouvpoz[X] - UVP Interrupt
i v UVPLEN, UVPHEN
DAC VREF —»{ 8Pt M+ CMP u
DAC
} UVPCHY L/ — Stop DC/DC PWM
UVPDA[7:0]
BE/ RIERIFHIEE
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

OUVP &E77:8
OUVP BN IE I — R A7 ae AT HI Y
H55 i
AR 7 6 5 4 3 2 1 0
OVPDA D7 D6 D5 D4 D3 D2 DI DO
UVPDA D7 D6 D5 D4 D3 D2 DI DO
OUVPCO | OVPCX | OUVPPCI | OUVPPCO | OVPCHY — OUVPRV | OVPDBI1 | OVPDBO0
OUVPCI1 | UVPCX | OVPEN | UVPEN | UVPCHY — — |UVPDBI | UVPDBO0
OUVPC2 | UVPILEN | UVPIHEN | UVPOLEN | UVPOHEN | OVPILEN | OVPIHEN | OVPOLEN | OVPOHEN
OUVP FF7I%
OVPDA 753
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 DI DO
RW | R'W | R'W | R'W | R'W | R'W | R/W | R/W | R/W
POR 0 0 0 0 0 0 0 0

Bit 7~0 OVP DAC 4 &7 17 4% bit 7 ~ bit 0
8-bit DAC 41z
OVP DAC fitt = (DAC ZH HiJE ) x (DAC.7~0)/256

UVPDA 15785
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 DI DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7~0 UVP DAC %4 2 745 bit 7~ bit 0
8-bit DAC Itz
UVP DAC #iith = (DAC 2% HJk ) x (DAC.7~0)/256
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HT45F4N/HT45FH4N #
R JE Flash 5 H#] HOLTEK
OUVPCO0 Z 7758
Bit 7 6 5 4 3 2 1 0
Name | OVPCX |OUVPPCI |OUVPPCO|OVPCHY| — |OUVPRV|OVPDBI|OVPDB0
R/W R R/W R/W R/W — R/W R/W R/W
POR X 0 0 0 — 0 0 0
“X” ﬁ;ﬁ%u
Bit 7 OVPCX: I FER$F L% 5 4
0: IEAHHANHIE < KA HEE
1: EAHNEE > AN R
Bit 6~5 OUVPPC1~OUVPPCO: i JE / RJEMRIHN 5] L AL
00: OUVP i N[5 fE
01: OUVP0O 5] i
10: OUVPO1 5|
11: OUVPO02 5|}
Bit4 OVPCHY: &R b AniR d4a il {7
0: [4fie
1: ffifE
Bit3 REX, BN “07
Bit 2 OUVPRV: Ik / RIERY DAC &5 M R EFL
0: AVDD 3| i
1: DAPWR 3| J#
Bit 1~0 OVPDBI1~OVPDBO: i & R4 Lhi s 2 FH i Ta) ke 2007
00: TEE
01: ERHEE = (7~8) x 1/fs
10: 2P E = (15~16) % 1/fu
11: ZFHEA = (31~32) x 1/fu
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i1b5 HT45F4N/HT45FH4N
HOLTEK F i JE Flash £ 5]
OUVPC1 Z 7788
Bit 7 6 5 4 3 2 1 0
Name |UVPCX|OVPEN |UVPEN |UVPCHY| — — | UVPDBI1 | UVPDBO0
R/W R R/W R/W R/W — — R/W R/W
POR x 0 0 0 — — 0 0
“x” ONERA
Bit 7 UVPCX: KJELRI HL I s 12 B
0: IEMFINHEE < 4%\ BT
1: IEAHSN R > A4\ B
Bit 6 OVPEN: i [E R4 T RS H AL
0: [fit
1: ffifE
WERBEAEZE, IR IIRENBRAE, AEWHIIZE, Ry B r
ELE 23 LA K D/A B 2% F 3095 ]
Bit 5 UVPEN: LR Thaeds s fr
0: BRfE
1: ffifE
WRIAEE, RIEMAPIIREVBRAE, AEWEEIIE, F KRR B E
ELi s LA K D/A B4 a% B 3195 ]
Bit 4 UVPCHY: RJE{RI LA IR i il fr
0: BRAE
1: ffifE
Bit 3~2 KIEN, BN “0”
Bit 1~0 UVPDBI1~UVPDBO: K &4 b4 a2 BF i a] i 40

00: JoxEt

01: EEHEH] = (7~8) x 1/fu

10: LB [E = (15~16) x 1/fu
11: ZBHNAE) = (31~32) x Vfu
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HT45F4N/HT45FH4N
) Flash 24541

HOLTEK i 5

OUVPQC2 &7

Bit

7 6 5 4 3 2 1

0

Name

UVPILEN | UVPIHEN | UVPOLEN | UVPOHEN | OVPILEN | OVPIHEN | OVPOLEN

OVPOHEN

R/W

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

R/W

POR

0 0 0 0 0 0 0

0

Bit7

Bit 6

Bit5

Bit 4

Bit3

Bit2

Bit 1

Bit0

UVPILEN: REMRIFIhEEH OUTIL #5467

0: B4Rk

1: ffifE
AT TP 24 )RS & 2B, OUTIL £ @ s N IS0k .
UVPIHEN: KRR IhEEH OUTIH # 6 AL

0: BREE

1: ffifE
BT T 24 R RS W & AR, OUTIH 2 754 A RO A .
UVPOLEN: KR IhiEs OUTOL 4547

0: Brie

1. f#gE
BT T2 24 ) R A5 & B I, OUTOL J2 5 p s N 1802 .
UVPOHEN: RE{RFIhiE+ OUTOH =il hr

0: BRfE

1: ffifE
BT TP 24 )RS IR 2B, OUTOH 2 75 4 m H1 A T RCIR A
OVPILEN: IR IIGE+ OUTIL #iil hr

0: BREE

1: {fif
BEAT T 25 A5 & 2B, OUTIL 2 5 s sk N IR0k As
OVPIHEN: i E{#¥HiREH OUTIH = HilfL

0: [fit

1: ffifE
BT T 245 R A5 i & AR I, OUTIH 2 75 4 1) A RO A
OVPOLEN: i KR IEEH OUTOL %647

0: B&fie

1. fifife
BT T2 245 A5 & 2B I, OUTOL 2 5 g sl N IR0k .
OVPOHEN: JEfR4IhHEH OUTOH #5467

0: BRAE

1: ffifiE
AT TP 24 A5 i & 2B, OUTOH 2 75 4 am i A T RCIR A
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

USB 7t / FEB B BhHa

USB0

BB B AL S =% USB i 1 DO+/D0-, D1+/D1- LLJ% D2+/D2-, H T-#k
1778 /T E SR IN ThBE . F P AT DLGE S I USB % M i fELE 5 R, X )
R USB iy AR 2 — N L A HEy, @ik, —Mi USB N aiE
USB # ORI e 25 E .

USBO i 1 A] PLER A4 52 0 H R AT, 1% A0 78 o 288 i 1 X RS 8 ik &
AT, B IERKE ADUCO #7725 VDPON 47 L & ADUC1 ZF 172511
DOPS iz, DO+ 3t 1A LA 0.6V &, VDP SRC. #7i%# DOPS fiily “17,

&P DO+ 5| JHIF{E VDP_SRC HLEHrH 51, W5 k5| LA e Theek &
IR E B . 24 USBO ¥ AR 7T 8%, 75 DO+ ¥ =it 0.6V H
&, 7E DO- 5] fumid i A/D HF#as 3t AT & . USBO i K 5| i DO+ F1 DO- 5iH
1O Dige, A/D #ArdsThaedi 51, H ACERH 725 1¥] ACE8 1 ACE9 £
HEATESE . DO+ A1 DO- 7] Ll ADUC2 % /7 #%1) DONPL 1 DOPPL v/ i % /&
A T M. dE: UEUIIRE STt L H 51 B, Bl Thee A &
ek .

HT45F4N/HT45FH4N Dedicated Charger /
Charging Host
DO+, D+
ACE8
PDO—=. l
AN8—
VDP,SRC:E?: ,,,,,

Do- D-

PD1
=5
A/D AN9 T
Converter )&%
ACE9

VE: XTT HT45FHAN, DO- X5 PN S8 AR E BRI SMR 5|
USBO &S HERE]
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

USB1, USB2

USB1, USB2 ujij & t4r & s B AR, H TE#E & & 1 7 H. USBI,
USB2 ¥ 5] il D1+/D1- #1 D2+/D2- 5@ H 1/0 Thig, A/D HE#IhEELl & D/A
W ThEE L 51, 1 D1PS/DINS 11 D2PS/D2NS 7471+, 7 D1+ 1 D1-
SIREIEIAE — A USWI Az il (AT ¢, FIFERT, 78 D2+ F1 D2- [a A —
AN USW2 A7 4% T 6. 24 USWI B USW2 #4 “1”7 , D1+ 1 D1- 3]
JHIER D2+ Al D2- ¥4 N EiAHE, BRI USB1 Bt USB2 Ihfte HEkRE. #HikE
D1+ 1 D1- 8¢ D2+ 1 D2- HF /O 5| i i Thag, AN % Dhee 2 B 3Bk
. DI+ F1 D1- 8§ D2+ Al D2- "[iEit % & ADUC2 747 %% DINPL f1 D1PPL &%
D2NPL Al D2PPL i 2 5H P . dE: SN ae 557 hag it A
SR, ML ThRE A T s e k.

HT45F4N/HT45FH4N Portable Device
D1+ D+
PD2 aceo]| | T
ANTO i :QFS:VR
DACO—¥ i 7 usB
p1Ps 14\6 PHY
uswi1 :
|| o D-
PD3—ACE!
AN11—»E L3 - AD
DAC1—)VD1NS

USB1 EZH1EE

HT45F4N/HT45FH4N Portable Device
ACE12
PD4 | Lo ¥ vy
AN12— 1 -
! Lo 7> A/D
DACO—«”‘DZPS & 335
usw2 i
_ i D2- D-
PD5—oACE13
AN13— Lo Vo A/D
DAC1—<F;
D2NS
USB2 & 5 HEE]
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

USB 7t / /A B e F 785
USB 7¢ / T8 B SRl D RE 2 il — R 51 A A7 a3 AT 2

HFes i

B 7 6 5 4 3 2 1 0
ADUDAO | D7 | D6 D5 D4 D3 D2 DI DO
ADUDA1| D7 | D6 D5 D4 D3 D2 DI DO
ADUCO | — | VDPON | USW2 | USW1 | DACIRV | DACORV | DAC10ON|DACOON
ADUC1 | — — | D2NS | D2PS | DINS | DIPS — DOPS
ADUC2 | — — |D2NPL|D2PPL| DINPL | DIPPL | DONPL | DOPPL

ADUDAO F 528

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 Dl DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7~0 DACO £#i5 %7 17 %% bit 7 ~ bit 0
8-bit DACO ¥ 7
DACO #itli = (VDD B DAPWR) x (ADUDAO [7~0]) / 256

ADUDAI1 & 7F85

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 DI DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7~0 DACI %4 %7 /775 bit 7 ~ bit 0
8-bit DAC1 %t
DACI1 %t = (VDD 3 DAPWR) x (ADUDALI [7~0]) / 256
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

ADUCO F 7725
Bit 7 6 5 4 3 2 1 0
Name | — | VDPON | USW2 | USW1 | DACIRV | DACORV |DACION |DACOON
R/W — R/W R/W | R/W R/W R/W R/W R/W
POR — 0 0 0 0 0 0 0
Bit 7 KEX, N “0”
Bit 6 VDPON: Vpp spe HLEAF g2
0: BREE
1: fffg
Bit 5 USW2: USB2 D2+/D2- [a)FF- 45l o7
0: WiIT
1. W&
W MAIEA “17 , D2+ Ml D2- v AP P&, Wi HIEE, USB2 IhREH
SEHBIERAE. W D2+ f1 D2- W BN 1O i 518, JLR s L Thae ks B 5h
351
Bit 4 USW1: USBI1 DI1+/D1- [a] -3z fr
0: Wi
1. W&
WRILAI WA “17 . D1+ Al DI- i H B4, s D@, USBI Bhigk
2xAZIGAE. WHE D1+ F1 D1- %8B VO &SI B, S f% B ohhe e 8 5
B
Bit 3 DACIRV: DACI &% Hi ik 47
0: VDD 3| i
1: DAPWR 3| J#
Bit 2 DACORV: DACO %% i Rk %47
0: VDD 5| i
1: DAPWR 3|
Bit 1 DAC1ON: DACI ##ifir
0: [fE
1: ffifE
Bit 0 DACOON: DACO 54l fir

0: BRAE
1. fffE
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

ADUC1 &F7588

Bit 7 6 5 4 3 2 1 0
Name — — D2NS | D2PS | DINS | DIPS — DOPS
R/W — — R/W R/W R/W R/W — R/W
POR — — 0 0 0 0 — 0
Bit 7~6 KEN, BEA “07
Bit 5 D2NS: & X D2- 251N DACI it 51
0: A{EH DACI iy
1: DACI #ith
Bit4 D2PS: & X D2+ Z&7{E N DACO fith 51
0: AME N DACO %t
1: DACO #i i
Bit 3 DINS: € X DI- &7 {E AN DACI fi i 51 1
0: AMEN DACI #iH
1: DACI1 %
Bit 2 DIPS: E X DI+ 2 E{E N DACO firHi 5] i

0: AME N DACO %t
1: DACO %
Bit 1 KEN, TN “0”
Bit 0 DOPS: & X DO+ &7 EN VDP_SRC %t 5| JH
0: AMEN Vo sre firth
1: Vopp sre ittt

ADUC2 7588

Bit 7 6 5 4 3 2 1 0
Name — — D2NPL | D2PPL | DINPL | DIPPL | DONPL | DOPPL
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 0 0 0 0 0 0
Bit 7~6 KES, TN 0”7
Bit 5 D2NPL: D2- 5| iR iz o B il
0: BRfE
1: flifig
Bit 4 D2PPL: D2+ 5| I iz Ha BH$z il 47
0: BRAE
1: ffifg
Bit 3 DINPL: D1- 5| J#~ 7 B B4 il 437
0: BREE
1: {FE
Bit 2 DI1PPL: DI+ 5| I~ f B BH Az 47
0: [fit
1: ffifE
Bit 1 DONPL: DO- 5 IR i FE Bl 7
0: BrfE
1: flfg
Bit 0 DOPPL: DO+ 5| i1 4 L B2 147
0: BRAE
1: flifig
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HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK i 5

Fh

ST B BL LTI 40T SR 30 A Y 38 MR AD
HUBLA R, JF ELPS AN, RGE BT L 4 IR T ST
oPUGTH T . TR BI B B /S IR 8 e IS e 414 g
INTO~INT2 5 B {7/, T 0 o B 20 A P, s e, R
Ry ahiie, SLIEGG A, MU0, 3k, LVD. EEPROM Al AID fHt
B

el e

PR AR B RAE— A WL R AR I B B S SR ARG, N AR e
{FREAL )W B A AL T5 B A7 2% B — RV F A IEH 1. FA7a8 8
1 N =2, %22 INTCO~INTC3 % fids, T WEIREARMKFW, 52K
#& MFIO~MFI3 Zi {45, HTREZ e W &5 —ME INTEG Ffids, H
T B AN A W v fd ok 2R

Z AT 2 A AT P W A A R R SR bR B AL, R W AL T4 R B R AR
ke, ob R SR AR AL T AR AT o R SR RS . B AT R E AR =

w4, WHRRNFWRMNGES, BEENFEE “B” ARMGRE / Braghs, “F”
REFVE RARENL
IIgE fEREfL ERIREAL P 3

ps¥ealiil EMI — —
INTn J# INTnE INTnF n=0~2
OVP OVPE OVPF —
UVP UVPE UVPF —
OCPn OCPnE OCPnF n=0 5% 1
A/D e ffds ADE ADF —
Z Ui MFnE MFnF n=0~3
HNErS TBnE TBnF n=0 8§ 1
LVD LVE LVF —
EEPROM DEE DEF —

TnPE TnPF
™ n=0~3

TnAE TnAF

P FFRAaBIEN
=R {iva
AR 7 6 5 4 3 2 1 0
INTEG | — — | INT2SI | INT2SO0 | INT1S1 | INT1SO | INTOS1 | INTOSO
INTCO | — | OCPOF | OVPF | OCPIF | OCPOE | OVPE | OCPIE | EMI
INTC1 | INT2F | INTIF | INTOF | UVPF | INT2E | INTIE | INTOE | UVPE
INTC2 | MF3F | MF2F | MFIF | MFOF | MF3E | MF2E | MFIE | MFOE
INTC3 | LVF | TBIF | TBOF | ADF | LVE | TBIE | TBOE | ADE
MFIO — DEF | TOAF | TOPF — DEE | TOAE | TOPE
MFI1 — — TI1AF | TIPF — — TIAE | TIPE
MFI2 — — T2AF | T2PF — — T2AE | T2PE
MFI3 — — T3AF | T3PF — — T3AE | T3PE

FlFFERRYIER
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

INTEG &5
Bit 7 6 5 4 3 2 1 0
Name — — | INT2S1 | INT2SO0 | INT1S1 | INT1S0 | INTOSI | INT0SO
R/W — — RW | R'W | R'W | R'W | R/'W | R/W
POR — — 0 0 0 0 0 0

Bit7~6 KEX, RN “07

Bit5 ~ 4 INT2S1, INT2S0: INT2 I Wiy s il 4
00: Fxfe
01: EFHR
10: FFEH
11: X

Bit3~2 INT1S1, INT1S0: INT1 b Wiy s il fir
00: B&fie
01: LTk
10: RIS
11: X

Bit1 ~0 INTOS1, INTOSO0: INTO [ i rid yisdas sl for
00: FRAE

01: FJHy
10: FEEAS
11: X
INTCO F 7725
Bit 7 6 5 4 3 2 1 0
Name — OCPOF | OVPF | OCPIF | OCPOE | OVPE | OCPIE | EMI
R/W — R/W R/W R/W R/W R/W R/W R/W
POR — 0 0 0 0 0 0 0
Bit 7 KEN, TEA “0”
Bit 6 OCPOF: OCPO /& RbrEAr
0: JLiFR
1. Hirid sk
Bit 5 OVPF: OVP H Wi R bx &AL
0: Lifk
Bit 4 OCP1F: OCP1 /i RinEAr
0: TiFR
1: IR
Bit 3 OCPOE: OCPO H iz il fir
0: BRAE
1: ffifE
Bit 2 OVPE: OVP izl
0: FrAE
1: ffifiE
Bit 1 OCPI1E: OCPI l¥rizifr
0: BRrEE
1: ffifE
Bit 0 EMI: gzl fr
0: [fit
1: ffifE
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

INTC1 ZF7728
Bit 7 6 5 4 3 2 1 0

Name | INT2F | INTIF | INTOF | UVPF | INT2E | INTIE | INTOE | UVPE

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

POR 0 0 0 0 0 0 0 0

Bit 7 INT2F: INT2 FlriE Kbr & A7
0: JTiFR
1: FRrER
Bit 6 INTIF: INTI i sREREAL
0: JLiFR
1: sk
Bit 5 INTOF: INTO AW sRbr A7
0: LiFkR
Bit 4 UVPF: UVP s R E47
0: TGk
Bit 3 INT2E : INT2 thibrdssilfr
0: BRfE
1: flifig
Bit 2 INT1E: INTI1 iz Hlhr
0: BrAE
1: flifg
Bit 1 INTOE: INTO b2 i fir
0: BREE
1: fffe
Bit 0 UVPE: UVP H iz fr
0: [4fE
1: ffifE
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

INTC2 H 778

Bit 7 6 5 4 3 2 1 0
Name | MF3F | MF2F | MFIF | MFOF | MF3E | MF2E | MFIE | MFOE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7 MF3F: £ Y)jRe i 3 3 kin & A07
0: JLiFR
Bit 6 MF2F: Z Difgr b 2 wsRbn A7
0: iR
Bit 5 MF1F: 2 DiRgH I 1 3 KRR ENL
0: TiFR
1: IR
Bit 4 MFOF: 2 D)RgH I 0 i RixE N7
0: TiFR
1: FRIER
Bit 3 MF3E: Z IR 3 #% i 07
0: BRAE
1: ffife
Bit 2 MF2E: ZIhREH T 2 3L
0: BREE
1: fHfE
Bit 1 MFI1E: ZIJGEHWT 1 #6467
0: [fit
1: ffifE
Bit 0 MFOE: Z Ihggrh b 0 647
0: sz%ﬁlé
1. fifife
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HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK i 5

INTC3 ZF7728

Bit 7 6 5 4 3

Name LVF TBIF | TBOF ADF LVE

TBIE

TBOE

ADE

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

R/W

R/W

POR 0 0 0 0 0

Bit 7 LVF: LVD HRiriERisEAL
0: TiFR
1: FRER

Bit 6 TBI1F: TBI F W& RbsEA7
0: JTiFR
1: sk

Bit 5 TBOF: TB 0 FWriEsKirE Az
0: LiFkR

Bit 4 ADF: A/D #4525 F Wi R br 47
0: TGk

Bit 3 LVE: LVD il fr
0: BFRAE
1: ffifE

Bit 2 TB1E: Time Base 1 H Wiz il fir
0: BRAE
1: ffifE

Bit 1 TBOE: Time Base 0 H Wiz il fir
0: BRrEE
1: ffifE

Bit 0 ADE: A/D ¥4 b gz il i
0: [f
1: ffifE
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

MFI0 7758
Bit 7 6 5 4 3 2 1 0
Name — DEF | TOAF | TOPF — DEE | TOAE | TOPE
R/W — R/W R/W R/W — R/W R/W R/W
POR — 0 0 0 — 0 0 0
Bit 7 RESN, A “0”
Bit 6 DEF: 34 EEPROM Wi sk br &7
0: JCifR
Bit 5 TOAF: TMO EL#c88 A VCHED op Wi SRR S AL
0: TiFR
1: IR
Bit 4 TOPF: TMO EL# 2% P VLS o i sk br G A7
0: TiFR
1: FRIER
Bit 3 KEX, BN “07
Bit 2 DEE: ¥#& EEPROM 5 i fr
0: BREE
1: ffifE
Bit 1 TOAE: TMO ELH 2% A UCHC A bz i A7
0: [fE
1: ffifE
Bit 0 TOPE: TMO Lbi 8% P UCHD A W79 il 4r
0: sz%ﬁlé
1. fifife
MFI1 75788
Bit 7 6 5 4 3 2 1 0
Name — — TIAF | TIPF — — TIAE | TIPE
R/W — — R'W | R/W — — R'W | R/W
POR — — 0 0 — — 0 0
Bit7~6 REN, TN “0”
Bit 5 TIAF: TMI1 LL#Es A UCHC - Wil sRbR G AL
0: TiFR
1: FRER
Bit 4 T1PF: TMI1 LL#8S P UCHC A Wi SR br B Ar
0: JLiFR
1: gk
Bit3 ~2 RESN, A “0”
Bit 1 TI1AE: TMI ELBE% A UGHD A bz il fr
0: Frie
1. f#gE
Bit 0 TIPE: TMI LL##% P UCHED ih Wiz il fr
0: BFRfE
1: flifig
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HT45F4N/HT45FH4N #
R JE Flash 5 H#] HOLTEK
MFI2 7588
Bit 7 6 5 4 3 1 0
Name — — T2AF | T2PF — T2AE | T2PE
R/W — — R/W R/W — R/W R/W
POR — — 0 0 — 0 0
Bit7~6 KEN, TN “0”7
Bit 5 T2AF: TM2 LL##s A DUHD A WG R br 47
0: JTiFR
1: gk
Bit4 T2PF: TM2 LL#:#% P UCEC b Wi sk w47
0: LiFkR
Bit3~2 REX, BN “0”
Bit 1 T2AE: TM2 LI 2% A UGHC A bz il fr
0: BFRAE
1: ffifE
Bit 0 T2PE: TM2 Lbi#s P ULHD A 73 il fr
0: FRAE
1: ffifE
MFI3 75788
Bit 7 6 5 4 3 1 0
Name — — T3AF | T3PF — T3AE | T3PE
R/W — — R/W R/W — R/W R/W
POR — — 0 0 — 0 0
Bit7~6 REX, BN “0”
Bit 5 T3AF: TM3 s A VCED o Wi sk bs G A7
0: LiFR
1: hriEsR
Bit 4 T3PF: TM3 i s P UL o b SR br G 47
0: JTiFR
1: gk
Bit3~2 KENX, BN “0”
Bit 1 T3AE: TM3 ELH 2% A UCHC A bz i A
0: [fie
1: ffifE
Bit 0 T3PE: TM3 Lbi 8% P UCHD A 79 i Ar
0: BrfE
1. flifE
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

T IRAE

A PR AR, WA TM EBGE: P s A DLACER A/D 445 H<5
S5, MSCP G RAR S B h AR S A R RR P R 15 2 B A O 1)
BRAT R PR AL 2R R E . B EREALN “17 , TEFEREEE A K b Ik
AT ARG “07 , BUERBHERIRS R P AR R, B
WAL B AR P W B RAT . 5 S WEREAL N €07, BT RIS ER EE
AW AR, TR 2R RO R AN HERR . A ) R I ) bk R & PC
o RGN BECR %64, W EALEE B TE S, DABkEL BIAR N
AR5 AE Y . IR S FE L AT “RETIL” $5-4 R A 2 FREFF, BAAkEA
1T R -

B P e AL USRS BT KBRS AL, BAILSE R IRFP BonfE T Bl —dkrh
Wrs AT H S, HE2G 8RRt 2 ohaeh Wi, — BT R
WML, ZFRGUR E R EMLAL, A R P e se ik, X407 AT AR IR
AT — P R iR . e TP IrE R AT RE A AR, BAR Pk AN LD
Wi, fEL R AR SR AR AL 2 D R

USRS P AR 55 7 AR PP ILAE BT IR, A 55— A Wi ZSR LRI N, 84 EMI
R NAEREFEAN T T A2 R AL, AR VRIE R iR . WO MERR O, B
serbflae, T WHER WA SR, B2 SP by ik A RESR S 2 1,
U M g D 2B 3RE S A A RS o TSR RTINS R AR, BAT IR i R AR E TR .
FITAT 5 L2 1) PP T SR 25 0 R 8 A R LR HIR B3 TR R o rp e i, 5 2 1
MRREEN AR A A, AE SR AL N R AR B RS T 2K A L PR A 75 L
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

Legend
RequestFlag -no aulo resetinISR EMI auto disabled in ISR wvvvvres
Request Flag —auto resetin ISR Priority
. Interrupt  Request Enable Master Vector High
Enable Bit Name  Flags Bits Enable

Over current

4H
Protection 1 OCP1F OCP1E 0
OverVoltage [ \ o OVPEW 08H
Protection :

Overcurrent [ ~o 0 OCPOE EMI 0Cl

!

Protection 0

Under Voltage

(UVPF UVPE EMI 10H
Protection

'";,j;‘g“ Rﬁf;g?‘ Eg’;‘fg'e | INTO Pin rINTOF |—| |NT051—|_} 14
[eeproM[ DEF |— DEE | INT1 Pin ['INTIF — INT1E +— EM|1— 8
| INT2 Pin | INT2F — INT2E }— EMI1— 1CH

[ ™oa [ 1oaF || ToAE : M. Funct. 0 | MFoF |— MFoE }—| EMI H
[ [ mpF | TiPE ;j—l—{m Funct. 1] MFIF — MF1E 1 Elvﬂ— 24

Lt [ T1aF [ TAe ;:|——{M Funct. 2 | MF2F |— MFZEH = Y 28

-

j!

T

[ ™op [ ToPF | TOPE

N
o

sy

[ m2p U mopF | TopE

N

jl Qjé

Cl

T

[mwep [ mapF [—| ToPe i [ Ao T aoF —{ apE H EMlT— 30
Time Base of TBOF | TBOE 1| Elvﬂ— 34H

T

[ ™m3a [ 3aF | m3AE

[ 2a [ moAF || ToAE ;:‘-—{M Funct. 3] MF3F |—] MF3E1—|_E|\ﬂ—
|
|

Interrupts contained within
Multi-Function Interrupts : |T|me Base 1] B1F | TB1E Elvﬂ— 38H —
""""""""""""""""""""""""" [ovo [ e | e Y em HH scH
e

SMNER R R

L INTO~INT2 5| B _E (945 5 AR A w2 il A5 b B o 22 ik e e 3 A6 16 B i
R, INTO~INT2 5| BIFPIRZS K AR, AR s K br & INTOF~INT2F #
B AN R S SR A . 2 B BAH N b W ) EE i, SR TS A2 EMI
AR L H i BE AL INTOE~INT2E et B AL, Ak, 2420fd H INTEG %17 2%
15 BE A0 PP BT Th BE IE 3 B i A WS 2R A . AR AR T 5] AN @ O D3R, iR
AH L 25 A7 2% FR ) A s BE AL B, LB AR S e R e . %
5| A ZIGE I B A A A, BZ e E NN O S Eae, MR
T ELANER A T BEDIR 25 402, Kg 1R AN SR R BT )RR . 24 R A H T R
S FREPRS, PTG SRR AL INTOF~INT2F 2 H 3 B AL H EMI Az 2475 % U
BregIL e b . vEE, RIE LG T] R VAN b g N, LG B IR TR ) R
HLBEATS R R 2747 2% INTEG #% FH RIE A 8L A I, SR 2 A5 v Bt o
TU@&L%@EE?VﬂJﬂP@E%FE%%¢ﬁ 7EE INTEG t 7] LU
KERBESN T ) RE
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

UVP Rl

2RI B R RS LR AR, R R R T SR AR EAL UVPF #E AL, S WER
KA YRR, EMI A1 UVP R fedasdil i UVPE #BA7, RITFFERF
A B AE N rh W ) B bl o MR W RE, AR AR AR N R A R AR
A A (W R T I == e Y e 1 VA Sl T o Sy R A P L ED VA O B R
f7 UVPF £ H3hiEE . EMI A7 iiE T DARR A H & i .

OVP Hiff

LRSI B R U, i H R AR P W SR AR B AT OVPF BB A7, OVP iy
WERKR A 2 Wrfd e r EMI AL HE S (R e R A g AL, fo AR ik
RN Rl . 4R W AR, HERR R H R R AR, R
F OVP b ) & FRER . 2400 5 A I IR 55 T RE P, FH S AR o 7 SR A 26 7
OVPF £ HBhEZE. EMI A2 iE Z LARRGEH & k.

OCP il

PRSI BT RSO, i AR R s SR B B AL OCPOF B¢ OCPIF #5 B 17,
OCPO B, OCP1 HIbriE K KA. 4= Wi g2 EMI AT OCPO 8¢ OCP1 A i fif
fefiz. OCPOE 5% OCPIE # BA7, FOVFFE - BhEE B0 N 10 AR I ) & b bk o 2490
{fife, HEpAW Had A kAR, KA OCPO 8¢ OCP1 H KA & 1187 .
2 N o R 55 TR R, A S () v B SR bR B A7 OCPOF 5¢ OCPIF £ H 3id
%, EMI {7 & 4iE & LR e H &

S INRE P BT

WRY B HLRA Z AU Z I Re i, SHEFWAR, EBREMIYE, H
I EIA KR WER S, B TM il EEPROM Hr 1 .

22 TR WA AR AR — P TR TG SR BR & MFnF #% B A7, 2 Sheeh g k=4
Ml Al RE, HERRDG, BIETEZ DhRE T M AT R — AN W R AR, KR
ZINRETT I BT AT RET . SR T RS T RE TN, AR 2 T RE TR
KbrEN 2 HBhE AL H EMI A2 H 2hil & DLk aE & k.

HRIE RN, EREmNE, BRZDmdWiriEs 38246, (H2 D5
ob T Y 7 SR AR B A2, B TM d ik Al EEPROM H I i sk An A A& EHBh &
i, WA N AETIES.

A/D EH#R2S Rl

A/D FEHRZE T A/D B IMERI SRR IE S, 2 A/D #e g o Wi SRbR B
B, B A/D RIS TR R, RWTE R KA. Y R W e 2 EMI AT A/D
T REAL ADE #% B AL, FOVFRE B BUAH N A e b ik . 4T AR,
HERR AW H A/D B sh R S5 s, KRB A/D & PR . 24 A R
KT REF I, AH R R s SR bR E AL ADF 2 H 375 £ . EMI 7 2 s £ LA
Brfe e .
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

B 2 FR i

3 Hh W SR AL — AN [ e B I T W5 S, B B 1 e I R ThRe e AR AR T
Hlo 4% E R kTGS SR bR TBOF 8% TBIF # & A2, Hhirigsk k4. M
W fe G 37 EMI AN 8 GE 7 TBOE 8¢ TB1E # B A7, FoFFE 7 2% 3 1
Wrim bk, 2rR T RE, HEAR AR EL R s, R R R e A1 B R R R E
EFFER . 240N R W IR S TR I, A S A A W SR A B AL TBOF 5 TBIF
2 HBR A H BEMI AL 285 % DR RE L & H il

I35 TG H A SRR — AN B R WS S, BRI B S B e
frs SN BP B ALk A as, AR AR 7 i B TBC 7747 28 A A 3R & 18
FA 43 AR AR AL B K (A A 2 T B 30 . B s S R R fr AT PR ) L,
WITE R G TAEREE T R o

TBC FF7:E

Bit 7 6 5 4 3 2 1 0
Name | TBON | TBCK | TBIl | TBIO — TB02 | TBOl | TBOO
R/W R/W R/W R/W R/W — R/W R/W R/W
POR 0 0 1 1 — 1 1 |
Bit 7 TBON: TBO 1 TB1 #%il {7
0: BRAE
1: ffifE
Bit 6 TBCK: EF frs 87
0: frec
1: fsys/4

Bit5~4 TB11 ~TB10: EFEAFIE 1 35 H FH HIAL
00: 4096/frs
01: 8192/frs
10: 16384/frs
11: 32768/fs
Bit 3 KX, RN “07
Bit2~0 TB02 ~ TB00: LA 0 v R AL
000: 256/frs
001: 512/fs
010: 1024/frs
011: 2048/frs
100: 4096/frs
101: 8192/frs
110: 16384/frs
111: 32768/frs

TB02~TB00

fsys/4
Time Base 0 Interrupt

Time Base 1 Interrupt

TBCK Bit

TB11~TB10

Btk
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

EEPROM =i

EEPROM H Wit J& T 2 Dhag i . 45 B 145 %, EEPROM H Wil =K 5 &
DEF #; & 7, EEPROM HWridssk P A o 25 BA kA 3AH 07 op Ik [ Bk,
75 il 7 EMI. EEPROM FH W7 i G 7 DEE F1AH N 2 Th &8¢ o W7 4 58 2 MFOE
T B AL, Y {EfAE, HERRI B EEPROM 5 FWZE Ot , Al Bkis 24055
Z IRe b I B AR E AT . 2% EEPROM R B, EMI 8% [ 3 £ LA
Brae e bW, ZI0REINE RbrE W E 3R, {2 DEF br& fE N AR
HF G

LVD Rl

R H A D REAG I B — MK HE R B, LVD SR R bR & LVF 4 &AL, LVD
WG SR PR AR . A R PR Bk AR N W e S bk, SR RS AL EMT A H
JEHRWH{ERERL LVE FEoci B . R Wflifg, AW BARHE K& R AR,
ATk 2 LVD o m B AR P AT . S H R P ki N, LVD g i SR A
ERTHENER, EMI W E shiE Z PR GEH & R

TM H

FRAETS AN B T™ #A A, BT a0 TM I8 T2 hag W, Anife
RIAFE AL T™M #5459 HP W75 SR bR & A7 TnPF. TnAF A 35 ME E47 TnPE.
TnAE. 24 TM LS P 8k A VLECIE AR AR, A& TM H Wil kbs S 4 E AL,
T™ iR kA

R e kB 0 A S PR BT ) R b RE, S s A7 EMILL AH S TM HR g B fr
FIAH R Z Th g Wi fd G847 MFnE 75 e st B A7, M Wrfiiag, HEAARMH T™ Lt
EEARVLECTS R AR, wlBkEE Ak 2 Thag th Wi & TR AT, 2 T™M
Wi N, EMI B4 H 2hiE = CABR e e H b, A% MFnF br & 0] 3 3hiE R,
{H TM i Rbs & 75 75 N H FE P b F 3 B

ch T AR EZ T HE

BEAS WA LA A T ORI B R AR SR B A LM B (I RE T o 24 7 Wi SR AR A5
R 2y B e e S 157 4, SRR A RE L%, R, R AP
TRIRELE WA H R Gedik g a5 1L A, Uiy ShEE o i B 7 25 A B i e
AR, I H s B L B A A A T e T B AR R 1 W bR B B, R
T, DR L 2 R G O MR DL A . A R TR R T BE PR AE, A AL
TN AR B PR R 2 A B3 SR 35 AR B o T D RE A 52 b B et

RELL IR o
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

FWIEIEE

TR AR A SC R T RE AL, P RABER R IBTE SR, SR, — E R R SR bR B AL
WE, NS ARREAER W2 A8 N, BB N P IR 55 7 F2 P 04T R
T SRR ENL B AR TR .

Z hae W rh BT S rR AR N AR R BAT I, 22 Shiag Wi SR A8 & MFOF~MF3F 1]
LHZNEZE, (B H 0 RARE T TN AT Fshigkk.

AR S TREF T AEA A “CALL THEF” 84, i@ K EEAR
AT TR ) A7 0 s 75 B ST AT I R B T . R R R — 2 HEAR HLI A
W, 2 “CALL TR ” fER iR S T2 AT I, R A 2R T ok i 4 i)
4.

Fir W e AR B S A 0 N AR LA M Th e, 2R g SR AR R AR R B =
(L AR B AT P2 AR MR T RE . 2 B0 G A B TP BT e AR MR R B AE, 7R SR R ALIEN
PRI B2 N AR ST 75 S B AE RS SR bR B B v s

HHENFWIIRS IR, REOCEREFHHEE N S ENHER, G0 5 A 7 AR 55 A2
J7 o2 AR S B A7 2% B B 1 25 A7 4 10 ) R T R R A AR, B T I e 4
P PRAF TR

F M W 7R R (8] AT 04T RET 5% RETI 46 4. B 1 REIR [0 & F 52 5 41,
RETI 84468 H 3% & EMI (oA, RFdt— 2. RET 584 Rtk A £
TR, JEBR EMIAL, BRAgsgt—2 g,

R E4N — LVD

R B B WL A BRI Th g, B LVD. iZ%IhRES 8 ae T W B i
Vop, # I ER T — @ E it — N85 ES . IR E ik 2= b 3k
WA, 7R RN A ES RHE EAIEAT EA  WE S
LVD &7 2%

IRH BRI TN RS LVDC 29478845 #] . VLVD2~VLVDO fi7 F Tk $% 5 N 2 1)
H S35 . LVDO L7 B ALK B R AF LK A4, 35 LVDO 7 N RR B Voo HL
Ji TAELE 41T P EAR B K FE 2 o LVDEN A7 FH T35 1 Ha A6 0 1 R
Fria /KA, WEIA AR ThAE, [z, SN EBK B A I H g . I
BRI &A — ERIThEE, AR EXR AL IhEE, AT hFEE R ™
% T EL It (1 E N TR ELAS 5 RE
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

LVDC & 773%
Bit 7 6 5 4 3 2 1 0
Name — — LVDO |LVDEN| — VLVD2 | VLVDI | VLVDO
R/W — — R R/W — R/W R/W R/W
POR — — 0 0 — 0 0 0
Bit7~6 HKESN, RN “0”
Bit 5 LVDO: LVD Az E07
0:  AKE I B HL R
1 RG0S R
Bit 4 LVDEN: A R A0 42 il 2
0: IZ/%%‘E
1. fifife
Bit 3 KEX, TN “0”
Bit 2~0 VLVD2 ~VLVDO: 4% LVD H LA
000: {R 41
001: fREEAHL
010: fRE 1
011: 2.7V
100: 3.0V
101: 3.3V
110: 3.6V
111: 4.0V
LVD #{E

i A YR HLE Voo 5766 7E LVDC & /78 H I TUE R (E M &5 8, K&
K ohe TAFE. HERTEEAN 2.7V~4.0V. M JFEHEE Vop KT 71 & HEH
i, LVDO f#l 8 Nm, R R4 KRN IIEE H—A> 3 s 5em
S LA, 5 LVDEN A8, 2450 5 Hl s B I EC o ks O 28 DR 35 250k
. REEEMERERESS, 2 LVDO A7aT, HESERE 72— 2 FIER tovpso
VER, Voo B RE LB RIS, 15 Voo HIE(EIER, LVDO fi7n]

REH Z MAEtL.
VDD
Vivb /-\ /_
LVDEN J
LVDO l " | I
+| tLvbs
LVD #1E

R SR8 A 5 ORI P WD ag, B 73 LVDO {2 2 A 53— Ff
R UG fE S 1) 77 v T T A 72 AR B LVDO IR IERY tvo S5, TR AR A
LVDEN {7975, 450 HLast AU AR F Al o DR  ROIRAS . IERMIB DL, 4
Voo FEE/NF LVD WE RN, s KRS AL LVE K B AL, b4,
AP LR APARHR 5 2 PRS2 P e M o 4 S SRR Fi P A 00 g e i )y e A€ e
FE R HUE AN AR AR B2 PR SCRT RS LVF bR B BN
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HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK i 5

™ SCOM IfEER) LCD
BB HLRT AR SR IR B 4 E LCD T . LCD ZEEh [ COM I (SCOMO0~SCOM3)
5 PBO. PA4. PA3 H1 PAS 5|JI3L . LCD 155 (COM & SEG) 14
G ST o

LCD #{E

R HLE % B PBO. PA4. PA3 F1 PAS B|HI{E N COM 2| B, He#d O/E
N SEG Bl PABKSN AN SR T . LCD XS I RE & 1 SCOMC Z 17 2% K
b, AAN, ZFAA R TE LCD T 5 A5 T AR S A AR 5 ThRE,  fdi45
COM H#itt VDD/2 [HLE, MIMEEEL 1/2 bias LCD 7R .

SCOMC 17281 ) SCOMEN £74& LCD 3¢zh 1 =45 #1467, &5 COMEN {744
lo L[ B PBO. PA4. PA3 1 PAS5 i 1275 H T LCD MK3h. 737, fEA LCD
UXKENES, 5] B 2 A7 a8 AN T B B g B AT A BE IR s A .

Vbp/2

SCOM #z I/ 8 3%
SCOMEN COMnEN S| ThRE O/P Level
0 X /O 0 8% 1
1 0 1/0 08k 1
1 1 SCOMn Von/2
ekl
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HOLTEK i ;

HT45F4N/HT45FH4N

Fa)E B Flash 257

LCD R[EZH|
LCD X&) #% n] DAL At 2 Aok 2l fE At ik 3 L& B AS R LCD Ak i 753k @il ik
B SCOMC ZFfE 28 ISELO {2 A1 ISEL1 £ 7] LA B AS [7] [ BR 5h FL 7 o

SCOMC &E7588

Bit 7 6 5 4 3 2 1 0
Name | — |ISELI|ISELO|SCOMEN | COM3EN | COM2EN | COM1EN | COMOEN
R'W| — | R/WW | RW R/W R/W R/W R/W R/W
POR | — 0 0 0 0 0 0 0
Bit 7 TREE AL
0: IEAfEL T — S ERR N 0
1: AT AERAE — IZALANRE R B o
Bit 6,5 ISEL1, ISELO: i%# SCOM TLAEHIR (Vop=5V)
00: 25pA
01: 50pA
10: 100pA
11: 200pA
Bit 4 SCOMEN: SCOM HF I / e b2 i fir
0: KM
1: $1JF
Bit 3 COMB3EN: %+ PAS 5 SCOM3
0: GPIO
1: SCOM3
Bit 2 COM2EN: i%$t PA3 5 SCOM2
0: GPIO
1: SCOM2
Bit 1 COMIEN: %t PA4 5 SCOMI
0: GPIO
1: SCOMI
Bit 0 COMOEN: %% PBO 8 SCOMO
0: GPIO
1: SCOMO
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HT45F4N/HT45FH4N
FE)E JE Flash 25 H]

HOLTEK ; 5

Iz FH L B%

£
3

o
USB IIP
o—

ooy

o—l
USB O/P
o .

—
i
—o

I
10 _
OUTnH OUTAL VDD
AN
ouvP

Lithium Battery x 1
50 mQ

10 OoCP
50 mQ ocp - - VDD
L —T—105
DAPWR/VREF -
HT45F4N AN 1k
- W W, W 51k
LCD/LED ." ..' L‘ L‘<: 10 .
panct | Nl Nl D8 10 =] ]
% 10/SCOM TL431B I
10
10 L L
;VSS B
T 141 i
USB I/P .
7] 1 T Lithium Battery x 2
= ‘ ‘
10 ; 50 mQ
CX/DX AX/BX VCC
O— AN =
USB O/P [ ouve
10 ocP
ooma ocP v 104 i105VDD
- VDD L T ‘
DAPWR/VREF
HT45FH4N AN 1k
SR
LCD/LED ..' ..‘ ..‘ ..‘<: 10 ot
panci | ol Bl N 10 LT
% 10/SCOM 0 Li_{ . TL431B I
Y t =
10 “
10
10 L L
%VSS -
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# HT45F4N/HT45FH4N
HOLTEK FEnpEE JE Flash £ 5 #]

5%

Jebe
18]

> i

o

|
FEATE T HLR DI IR DA T E TR 5, RSN AP E LY, i
AR T B LI L PATIRE K TAE. 7 HOLTEK B HlH, R4t 7+ 5 HR
WS, GBS, B RHE T DL D A ST e AT N
N T EINE D AR A A SRR IIR 0, BRI HAHEA

55 A

KA IR R FE AR YR PAT. 2. WA ERN T EH AR
AT, — A4 WA Y T DU R G 3, PR dn SR AE SMHz 1) R 4
WP R G A T, KEB 3AEGAE 0.5us HHHAT S8, T 29 B FH 488 4 I
TE lus AT SER . BAR TR EW AR L B8 28 5 8 10 /& IMP. CALL.
RET. RETI MI&RIGS, (Hun R0 288 7 i a1 & 78 PCL g 2
W — A E A LAAT . B4 240728 PCL 1 AN 25330 1M 5 350 B Wk % 2 5 i ik
N, FELZ AP EHAT, Bl “CLR PCL” 5L “MOV PCL, A” 54 . Xf
Tk Fe & B AUE R, R A4S R A BB sk 2162 — 1,
WA W7 — N BARI AT

HARRRIE
PR WU P v B A 8 2 3 Y e B A 2 —, ] =7 MOV 484,
B AME T LN A 2 Fe A8 2 RNas (2 IR8R ), i HLRe s LA 3 v B 2
SR o B A3 i B IR R 22— I N iy RSB A 1 B B i L
Ui 11

BEREE
A S AN B A B R 70 B R LS P b 5 B2 BRI RE 0, AEBRHE SRR ALY
AREIAR 2, T EESIUIN SIS E. Ik A SR 255 BRI 1
g5 /b 0, R IE A A0 Ak BERE AL NS AL . INCL INCA. DEC A
DECA f 4 #4470 — A48 @ H bk it (B0 — Bk — IR T g .

ZEMBAZE
PRIEZ IS HI W AND. OR. XOR 1 CPL A= #6 & fE BEHE B WL S0 H 4
b REZHEW RIS HIES, Bdi ik nIiad Zinds. EurfE
WA T, MRIEEEFRNT, WESRSACRBEN, 5MZELEIEH]
B HBAIHES, HlW RR. RL. RRC Al RLC $E4L T [ A2 5k A A5 B Bl — L )
Jiide AFRMIREALARA TS A RN 2. AR % T 5 AT i 1 KR
F R, B T AN T o A7 e e A% Bt bR S AL, L AL W] AR 5G, B fri
BEIE ] N AR BRVA R I S A
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HT45F4N/HT45FH4N #
FE)E JE Flash 25 H] HOLTEK

73 STRHE AL iR

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

S A7 i 2 T AL B S 2 R R L LRI R 2 — o AR T4
i A e B EAT T, FA A i 7 s3 1FR) 51 BT BABEFS “SET [m].d”
B “CLR [m].i” $54RBUEH YR AL BURAL . WERBAT IR, R it
USRSt ) 8 Az s, AL PRIXSCHRE, SRS - IR AR E . XA
B - B0 - 5 R R I 4 18 5545 2 T B

EREZH
el O A7 8 5 A A 3 s i AR = AR BB [ 2 A B I, e Bl R
WG ORI R I ANME . O TSGR MR R, B SR B SR VR R AR A A A
ST AN RS A N R A AT R X, 2 LR 5 (1454 RVl X
R T AR,

Febe

=

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

[N

.

(=

G

7

/|
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

ESEME

TRAV TR RIS, AP LURZRIENEARNTE S S %

152451

x: OLRPE

m: HHEA G Ak

A: Rlnds

i: 2 0~7 i1

addr: FEFPA7ifds bl

BNiR 56 BE L waam
HEAREH
ADD  A,[m] |ACC SHUBRAEEZATM, 455N ACC 1 Z,C,AC, OV
ADDM A,[m] |ACC S5¥dRAFkastiin, 45 BB IR A7k o L Z,C,AC, 0V
ADD A, x |ACC S57RIukin, &5 %A ACC 1 Z,C,AC, OV
ADC  A,[m] |ACC S¥ A7 e SR EMIN, 455N ACC 1 Z,C,AC, OV
ADCM A,[m]|ACC H5¥RAFiga5 . BEAAREA N, & FBMNEIR A6 3% 1 Z,C,AC, OV
SUB A,x |ACC 537RIHkIR, 458N ACC 1 Z,C,AC, OV
SUB  A,[m]|ACC SHIEA-E AL, 45 H N ACC 1 Z,C,AC, OV
SUBM A,[m] |ACC 517t ds ARk, 25 RN R 1Afig 2% 1 Z,C,AC, OV
SBC  A,[m]|ACC 5¥#EfeEttas. HEAIARE M AL, 45 R MN ACC 1 Z,C,AC, OV
SBCM  A,[m]|ACC S#EIEA7fa% HEAbREAH, 25 RN EIG A7 2y 1 Z,C,AC, OV
DAA  [m] Bz E TN ACC M{E IR A THERIEL 35K 45 RN L ¢
BARAL it

BEEE
AND  A,[m] |ACC 5#ififrfigdstin “ 5”7 25, 4558 MA ACC 1 z
OR A,[m] |ACC SHHRAF AR “B” B8, 558N ACC 1 z
XOR  A,[m] |ACC 5EERTEMAN “ REl” B8, RN ACC 1 z
ANDM A,[m] |ACC SHIRA &R “ 57 128, SFIMANEIR G 1 z
ORM  A,[m]|ACC SHHEAFiEas i “30” 125, S5 FMNEHATfit 2 1 z
XORM A,[m]|ACC SHIRA A “ Fal” B85, SN BERAFiE2 1% Z
AND A, x |ACC 5B “5” 25, Z55MA ACC 1 z
OR A, x  |ACC S5or Bl “8” 25, 255N ACC 1 z
XOR  A,x |ACC S5rRI¥iffy “HB” i25, 255N ACC 1 z
CPL  [m] | SHERAEESEUS, 45 FMNEHR A7k 2% 1 z
CPLA [m] |WHEEAESIUR, S5RMAN ACC 1 7
JHEIEFNH R
INCA [m] |IIHERAMAAES, 255N ACC 1 z
INC  [m] |EEEAAERs, 45 B SIE 17k o 1 z
DECA [m] | #EEIRAAiES, 453N ACC 1 z
DEC [m] |iBEIRAE s, 2RISR igas 1 z
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HT45F4N/HT45FH4N #
Z P JE Flash £ /4 #] HOLTEK
s s E% R

Bhig &7 AR A FNOFRAL
B
RRA [m] |HdEfEGGsARE—0, 453N ACC 1 I
RR [m] | BAEAEMERARE 0L, 45 RN EIRAL 2 1 G
RRCA [m] |G EARA A AR —Nh, &5 3N ACC 1 C
RRC  [m] |#bhrl SR A as a8 —0r, SRR EHR 75 1 C
RLA [m] |(EdEfifgae/cfe—N0r, 45 RN ACC 1 &
RL [m] |EARAAAEE AR —hr, 45 BN EIR A7k 4 1 T
RLCA [m] |tk Eraas 7o —~0r, 55N ACC 1 C
RLC [m] |l SR e A fe—0r, 45 FMONEIR 764 4% 1 I
Gl EpeS
MOV  A,[m] ¥ E #1525 ACC 1 T
MOV  [m],A | ¥ ACC % E B i1k s 1 ¥
MOV A, x |¥ZRIEUER ACC 1 ¥
fIEH
CLR  [m]i |J&BREIRAFAE2S L | x
SET  [m]i |BNEHEA a0 | I
¥
JMP addr | JoAk Mk 2 X
SZ [m] | WA ER v, Mk T %4 1 G
SZA  [m] |HUEMFEEIEE ACC, WMEAAEANE, NPT T %454 1 G
SZ [ml.i |0 RG2S i AT, WMk R — 46454 1 T
SNZ  [ml]i | W REARAA A AR, MBS N 4184 1 o
SIZ [m] |EEEEAEfERE, RS NE, WL N —%&4E4 1 G
SDZ  [m] |BBEEGEAMES, WRERNE, WP N —FKES 1 G
SIZA  [m] %gﬁgﬁ%%ﬁ, AR ACC, WIREHNE, WP | |, %
SDZA  [m] %«)}%ﬁfﬁﬁ% RERIUN ACC, WERERNE, B | |, %

SRIEN

CALL  addr | 727 HH 2 xT
RET T LR A 2 ¥
RET A, x | WTFEFIR AL, F¥4 S RIEURON ACC 2 ¥
RETI MR TR (R 2 X
TR
TABRD [m] |BZEUREE T ROM W2, FHi% 2 $dE /7 i 88 f1 TBLH 2k I
TABRDC [m] | SEHUC4HT T ROM N2, 3% E B A7 1% 2% Al TBLH 2 X
TABRDL [m]|#2HUH )5 A ROM W2, 3% B EE A7 %25 /1 TBLH ik x
HEEs
NOP TRL 1 7
CLR [m] |VERREREf7 i o 1 T
SET [m] | B AR Ak A 1 %
CLR  WDT J5F& 14058 N 3% 1 TO, PDF
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# HT45F4N/HT45FH4N
HOLTEK Fa)E B Flash 257

BhiEs e ES wai
CLR WDTI | TERRE 108 I 2% 1 TO, PDF
CLR  WDT2 | TG BRE 140 € b 4% 1 TO, PDF
SWAP  [m] | S HeHR AT it A K 4T, S5 RBONEIR ATk 4% 1 G
SWAPA  [m] | ZZHHR At 23 M R 719, 45 RN ACC 1 o
HALT HEN B AR 1 TO, PDF

e LB IE AT S, R LRSS A BB AR 2 AN, S R ARk, R 3 — AN .
2 ATA[H5 435 B PCL [N 2504 75 2 2 AN R T .
3. %HF “CLRWDT1” 5% “CLR WDT2” #6415, TO fl PDF br G tHYF 22 HATEE R, “CLR
WDT1” Al “CLR WDT2” #i#4:ith 47 )5, TO Al PDF k&l &9iiEk:, &0 TO Al PDF brd&fL
PREFAAR
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HT45F4N/HT45FH4N #
7Y ) Flash £ /5 #] HOLTEK
BREEX
ADC A, [m] Add Data Memory to ACC with Carry
541 PR E IR de . BN N A DL AL AR A,
P ey E IS
DI oR ACC «+ ACC +[m] +C
SMRAR E AL OV. Z. AC. C
ADCM A, [m] Add ACC to Data Memory with Carry
41U PR E R A Z A8 N B AR AR B A AR,
45 RAF B8 € W BE A7 1 2%
hReRR [m] «<~ACC + [m] + C
AL ¥ A OV. Z. AC. C
ADD A, [m] Add Data Memory to ACC
R U HEH5 E BB A7 2 A0 SN A8 N S AR N
AP ey EL EINE N
Dfeon ACC <+ ACC + [m]
AL AV RA OV. Z. AC. C
ADD A, x Add immediate data to ACC
i 41 B ¥ s AL RIEE N, 25 RAFIE RS
DhaeRoN ACC « ACC +x
AL ¥ A OV. Z. AC. C
ADDM A, [m] Add ACC to Data Memory
R U FEHE E BB A7 2 A0 B8 N S AR
S5 RAFTUENFR € I EUR AT 45
Ui Rn [m] «<ACC + [m]
AL AFRA OV. Z. AC. C
AND A, [m] Logical AND Data Memory to ACC
a4 1 W FnEs b i BE AR E B A S N SRS,
SERAFTHEN R INE
DI oR ACC « ACC “AND” [m]
AL A Z
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HOLTEK i ;

HT45F4N/HT45FH4N
FEnpEE JE Flash £ 5 #]

AND A, x
a4 Ui
DhRERIR
SR AL

ANDM A, [m]
841 B

ThReRoR
MR A

CALL addr
84 Ui

The R

SRR AL

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

SR A

CLR WDT
4B

RN

MR A

Logical AND immediate data to ACC

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

V4

Logical AND ACC to Data Memory

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

[m] < ACC “AND” [m]

Z

Subroutine call

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

Stack <— Program Counter + 1

Program Counter «<— addr

¥

Clear Data Memory

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

P

Clear bit of Data Memory
KR SR BB 00 § D82
[m].i ~—0

¥

Clear Watchdog Timer

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

WDT cleared

TO & PDF <0

TO. PDF
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HT45F4N/HT45FH4N
) Flash 24541

CLR WDT1

4 )

ThRe RN

FALE A

CLR WDT2

RV

RN

SRR SAL

CPL [m]
F84 Ui

AR
SR E AL

CPLA [m]

4 )

ThRe RN
MR A

HOLTEK i ’
Preclear Watchdog Timer

PDF #1 TO brEAT#B R 0. WAZifL4& CLR WDT2 — & fii
iR WDT 1Hif &% . 4257 34T CLR WDTL, 1A
AT CLR WDT2 I}, PDF 5 TO £ 8 JFARE AL,

WDT « 00H

TO & PDF «— 0

TO. PDF

Preclear Watchdog Timer

PDF 1 TO #rEALEBHEIF 0. 4L A CLR WDT1 —#2 i
iR WDT THIf 2% . 427347 CLR WDT2, [fi&fA
47 CLR WDT1 i, PDF 5 TO {# 5 FAREAZE.

WDT « 00H

TO & PDF « 0

TO. PDF

Complement Data Memory

K fa 2 Bl A7 it s T ) — AL BOZ R
METMNT2 0804 1,

[m] « [m]

Z

Complement Data Memory with result in ACC

B fr e Bl R ALBOZAE &, AT 0
50 A8 1, T 4E RAAHAE ] BN as HAWE Ak a TP &
AAZ

ACC«[m]

Z
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HOLTEK i ;

HT45F4N/HT45FH4N
FEnpEE JE Flash £ 5 #]

DAA [m]
F84 1

RN

MR A

DEC [m]
841
ifeRmN
FAIY R VA

DECA [m]
841U

The R~
MR A

HALT
fRA U

SRR AL

INC [m]
4 )
hREFRR
S bR AL

Decimal-Adjust ACC for addition with result in Data Memory
¥ BN i N L8 BCD (b #4 kit ) 7.
WHRARVUALIE R T “9” 8L AC=1, B4 BCD % mii
ITXHIEAEM “67 , SN FEAERFEAL: W AL RE R
T “9” 5 C=1, #4 BCD WEHHATH AN “67 .
BCD #4525 b2 AR 4% 2 fAr EALH4T 00H, 06H,
60H B, 66H WIINZEia 5, 4 RAFMEBIEHE At . R
RbREAL C Z5m, FRIERELE BCD FLZ R KT
100, Ff AT AEAT RO £ -3 i B iz 5.

[m] « ACC + 00H 1§

[m] < ACC + 06H &,

[m] < ACC + 60H &,

[m] < ACC + 66H

C

Decrement Data Memory
K45 2 B A7 i N AR 1
[m] < [m] -1

Z

Decrement Data Memory with result in ACC

K48 8 BUE A A3 10 BRI 1, JEAERAFTU R RN 4
I PR E S AF i AR I N AL

ACC «—[m]-1

Z

Enter power down mode

IR 2 Z BB AT IR R RS 5, RAM MEF A2 21 A
BARFEIFOIRAS, WDT THEE A Bas s <07, BiFhs
LA PDF # B AL 1, WDT ¥ AR AL TO $35 0.

TO <0

PDF « 1

TO. PDF

Increment Data Memory

K48 € B A% 23 1O BN 1o
[m] < [m] + 1

V4
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HT45F4N/HT45FH4N #
7Y ) Flash £ /5 #] HOLTEK
INCA [m] Increment Data Memory with result in ACC
54 Ui K E BIR A AR N AN 1, 85 RAFUR R & IF R kF
i € KB A A A AL
UIReIR ACC « [m] + 1
EALY ALY A V4
JMP addr Jump unconditionally
Rl FEFP T H0E 1) A 25 T 2% 1 B A o 1 3tk AR,
TR BB (R O 4R 224047 o 47 R itk T gk b
WAHBEN— DR, FrPAeia 08 2 MBI 4 .
UIReRIN Program Counter <— addr
SR S AL y
MOV A, [m] Move Data Memory to ACC
Rl W fi 8 Bl A7 A 1 A 2 S 2 B s
DIRedoR ACC« [m]
SRR E AL o
MOV A, x Move immediate data to ACC
Rl ¥ 8 AL RIBEA R s
RN ACC «x
SRR S AL T
MOV [m], A Move ACC to Data Memory
&4 U W RN ) A A S B4 E O EE A7 45
ThRe#oR [m] < ACC
ALY A y
NOP No operation
Rl THAE, BT RBFHAT T %2
hRER RN PC «— PC+1
ALY AN IA .
OR A, [m] Logical OR Data Memory to ACC
7410 W B0 2 b I AE FIR SE RO EURE A0 28 N A I AR R,
S5 RAFE s -
UIReRIR ACC « ACC “OR” [m]
ALY A V4
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HOLTEK i ;

HT45F4N/HT45FH4N
FEnpEE JE Flash £ 5 #]

OR A, x
a4 Ui
DhRERIR
SR AL

ORM A, [m]
841 B

ThReRoR
MR A

RET
1541 ]

hRERR
A A A

RET A, x
84Ul

RN

SRR AL

RETI
SRV

Ihee R
FAN A
RL [m]
84Ul

RN

SRR S AL

Logical OR immediate data to ACC

B RN b R BAE AL EOP R Y, SRR RN .
ACC «+ ACC “OR” x

V4

Logical OR ACC to Data Memory

R A7 A48 78 B A7 o 1 Bt A RN 25 2 AR
SRR ER A7 k45 -

[m] < ACC “OR” [m]

Z

Return from subroutine

KR A A TP IR TR E R
FEF7 B B [m] ey M bk 4k 22 P AT -
Program Counter<—Stack

x

Return from subroutine and load immediate data to ACC

e HERR A A TP R PP T B E R HL R a8 BN T 7€ 1)
RVARIE @R s g s D VA RN Eip 1 e o/ R e

Program Counter « Stack

ACC—x

p

Return from interrupt

R HERR A A3 TP R P T B E R R B D el I
EMI {7 S8 A8 . EMI 2 4% i) o B B2 ) 420 2. fn 2R
FESUAT RETI 54 L HIEAT TP ARBAHRL, XA rh by
FEIR 8] TR 5 2 BT AR B

Program Counter «<—Stack

EMI « 1

.

Rotate Data Memory left

Wi B AN B LR 102, HES 7 BRI 0 7.
m].(i+1) « [m].i (i=0~6)

m].0 < [m].7

P

—
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HT45F4N/HT45FH4N #
7Y ) Flash £ /5 #] HOLTEK
RLA [m] Rotate Data Memory left with result in ACC
54 Ui B R e BRI N A LR 1A, HEE 7 A2 2158 0 £,
SERIERIFNAS, TR E BRI A B R FF AL
UIReIR ACC.(i+1) < [m].i (i=0~6)
ACC.0 <—[m].7
SRR E AL 7
RLC [m] Rotate Data Memory Left through Carry
R F i 2 Bl A A N R IE RO AR S 2R 1AL,
5 7 AL BRI FR & HIRA B AR SR 5 0 Az
hReRR [m].(i+1) < [m].i (i=0~6)
[m].0 « C
C < [m].7
SR S AL C
RLC A [m] Rotate Data Memory left through Carry with result in ACC
iRl W di B B AT AR B N BRI B AR E AR 1 AL, 58 74
BURREAL AR & BIR A IS AR TR 226 0 £, AL 4 IR IE
] 2N, AER R E B A S I A B RAF A
PN ACC.(i+1) < [m].i (i=0~6)
ACC.0«C
C «[m].7
SR S AL C
RR [m] Rotate Data Memory right
a4 Ui e e MR A s N B A R 1AL H 2 0 [k 2
ENES
DR~ [m].i < [m].(i+1) (i=0~6)
[m].7 <= [m].0
SR S AL P
RRA [m] Rotate Data Memory right with result in ACC
a4 U B e MR A N B A AR 1AL, 26 0 [k 2
5740, BALARAFTIE BN, MidE e Bl A A
BRFFAAL
DI RoR ACC.i — [m].(i+1) (i=0~6)
ACC.7 < [m].0
SRR E AL pi
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RRC [m]
4

RN

MR A

RRCA [m]

B

The RN

AR EAL
SBC A, [m]
84Ul
TheE R R
ALY VA
SBCM A, [m]
84 Ui
Ihee R
AR AN A

SDZ [m]
84 Ui

ThRe#oR
A AR A

Rotate Data Memory right through Carry

K ta e B A A N R IE R R AT 1 4L,
55 0 A HURHERL bR 3 HIRA AR SRS 25 7 47
[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

R 2 B A N B IE R AR S A 1 AL, 28 0 2
HOARHEN b i A WA bR EA2 B 5 7 47, B4 Ri%
[ Eohn s, ERE R E Sl w5 A7 4 1 N R IRFF A AL

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

ACC.7<C

C < [m].0

C

Subtract Data Memory from ACC with Carry

W RN 2 45 8 B A7k 4 B0 A A DL R AR B S
SRR R 0. ARG RN, CHRELLIERRA 0,
RZEERNIES 0, CIHEMBEEN 1.

ACC «+ ACC—[m]-C

OV. Z. AC. C. SC. CZ

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

K BN F 45 R B A7 A ) A 2 LS bR a1
S5 RAP IR B A s ARG TN, ChRELERR N0,
RZEERNIES 0, CHREMBEEN 1.

[m] < ACC —[m]-C

OV. Z. AC. C. SC. CZ

Skip if Decrement Data Memory is 0

B MBI AF s N 2L 1, AR 0, #0801
BT — %484, BT HAS N MRS S ERIEA
AR, ProAtds o 2 MABIK RS . IR RA
N0, MREFSHAT T K452

[m] « [m] -1, #A% [m]=0 Bkid F 415 4HAT

7
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SDZA [m] Decrement data memory and place result in ACC,skip if 0
RV e fa EHERAF AR N A 1, HIBOR G 0, 4Ry 0 Mk
N —2k48 %, S RRAFE RN, (B4 € BE /7 ik
WHNBEAZ. HTEE T MRS S EREA TR
A JIY, B AR08 2 M BIR 2. iREERAN 0,
TP RBAAT T — 2645 %o
hRERR ACC « [m]-1, Wi ACC=0 Bkit F 2 4HAT
AL A A T
SET [m] Set Data Memory
EizRea W dia e B A e B — AL BCEN 1o
DIRER IR [m] < FFH
SRR S AL .
SET [m].i Set bit of Data Memory
52U Wt EHER A AR 2 1 AL EAN 1.
DR~ [m]i« 1
SRR S AL 7
SIZ [m] Skip if increment Data Memory is 0
eV KR MBI AR NN 1, HWES N0, Aol
BN — 2% RS TS N MRS S ERIHA
AT, FrUATR 08 2 MR IIRIHE S W REE RAS
N0, WIFRFFRSAT F— %154
ThReFoR [m] [m]+1, R [m]=0 BEid F— K45 LT
SR S AL T
SIZA [m] Skip if increment Data Memory is zero with result in ACC
a4 U B e AR R P 1, HIBES N0, Ao ml
B N 218, IS RAAFRER RINg:, (HRdR e
ARSI N BEAZ . BT B T —ME I S ZOR A
— RS, B AR08 2 AN R IIIFE . IR A
RBAN 0, MFEFPIRLEHAT T — %452
heRR ACC —[m]+1, W5 ACC=0 Bhid F—4% 4847
SRR S AL p
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SNZ [m].i
F84 1

ThRe RN
MR A

SUB A, [m]
RSIL

The RN
MR A

SUBM A, [m]
841

ThReRoR
MR A

SUB A, x
a4 Ui

ThRe#oR
SRR AL

SWAP [m]
84Ul
UIReRm~
s bR AL

SWAPA [m]
4 )

MR A

Skip if bit i of Data Memory is not 0

FIWTHE € BEEAEGE ARG 1 A, =ARN 0, WRFBEE T —
FARLPUT. BTG T — MR S ZOREA — P
AJEH, FrPA RS 2 AN EIIIE 4. WPREE R 0,
WUFE 3 4R SEHAT T — 2K 454 .

Witk [m].i#0, Bkid N —2%48LH4T

T

Subtract Data Memory from ACC

e FINES 0 B ILAR E B A R R, JEA R
WEIREING . WRER NN, ChREALERA 0, RZaR
NIEER 0, CHREMBEN 1.

ACC <+ ACC —[m]

OV. Z. AC. C. SC. CZ

Subtract Data Memory from ACC with result in Data Memory
K BN IR N 8 2545 2 Bl A7 At s B, &5 RAF I
i€ B At AR . ORGSR NG, CHRELLTHRR N 0,
RZEEFAIET 0, CHEMBEN 1.

[m] < ACC — [m]

OV. Z. AC. C. SC. CzZ

Subtract immediate Data from ACC

¥ ZNEE N AR LBV, S RAFTRE R IndS . WS
RN, CHREMBRRA 0, RZARNIER 0, ChrdhL
BEN 1

ACC «— ACC-x

OV. Z. AC. C. SC. CZ

Swap nibbles of Data Memory

t8 & BARAF 28 BMIK 4 AL AN 4 AL EARAS e
[m].3~[m].0 <> [m].7~[m].4

P

Swap nibbles of Data Memory with result in ACC

AR SRR B AO1E 4 G055 0 4 Br EORIZE M, PG 450
AR B FLEG 5 O 2547 B MR AR A2
ACC.3~ACC.0 < [m].7~[m].4

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

.
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SZ [m] Skip if Data Memory is 0
54 Ui FIWTHR E RSB G N 0, HN 0, WEEFF Bk
PSRBT BTEE N MRS S ERIEA A
TAR ], PO dR 0y 2 MRS . IR EIRA
N0, WIFRFFARSAT B — %164
ThREFRR 4R [m]=0, Bhid T — 2% 5 AT
SR E AL 7
SZA [m] Skip if Data Memory is 0 with data movement to ACC
e K fa 2 Bl A7t s WA 2 Fonas, I A & Bl £7
R AR RZTAN 0, #80 WEkhd N —%44. HTH
3T MBI S EORIEA TR AW, Froltits 4
N2 ADFAIETES . WRERAN 0, WREFFIREEIAT T
—kAR
hReRR ACC —[m], 415 [m]=0, Bkl N —&KELSHAT
SRR E AL 7
SZ [ml].i Skip if bit i of Data Memory is 0
a4 Ui FIWTHE € BHEAE AR 1 A2 BN 0, AN 0, Bk T
—%AES . BTHAS T MRS S EREA — 4
F3, B BLER 2 2 AN EEIAR 2. WREERAN 0,
JURE PP AR B AT T — 2% 462
hREFRR SR [m].i=0, Bkid F %R AT
SRR S AL P
TABRD [m] Read table (specific page) to TBLH and Data Memory
TR UL ¥ A% 5 &1 %I TBHP 1 TBLP fT 48 19 F2 5 A G ik = 5
($RE ) # B8 MR A% HoR s 775 # 2 TBLH.
hREFoR [m] « FEFPACRS (1R
TBLH « FEfP AU (=5 70)
SR S AL p
TABRDC [m] Read table (current page) to TBLH and Data Memory
a4 Ui KR TREN TBLP Prfa HRE FP AR AR 7 (BT ) B2
18 5E I BE A7 fif 25 B =15 2 TBLH.
ThREFRR [m] « FEFPAURS (1R57)
TBLH «— F2F A (=775)
SRR S AL p
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TABRDL [m]
F84 1

RN

A AR A

XOR A, [m]
84Ul

RN
SRR AL

XORM A, [m]
84 Ui

The R
MR A

XOR A, x
RSIL]
UIfeRmN
ALY VA

Read table ( last page ) to TBLH and Data Memory
Wk FaEr TBLP s iR A5 (5 — )
¥ 245 € B At A% HoM s 1% 2 TBLH.

[m] — RS (R719)

TBLH « FEfP AU (=5 70)

pi

Logical XOR Data Memory to ACC

W RN B BE AR T B A 8 A A2 AR el
SERAFIE BN s

ACC «— ACC “XOR” [m]

V4

Logical XOR ACC to Data Memory

K SN (0 e AT S IR RO A7 i 2 A R A S
SRR R AT il 4 -

[m] < ACC “XOR” [m]

Z

Logical XOR immediate data to ACC

e 2 s 5L ECR AR R B, SORAFTRE RN gs .
ACC «+ ACC “XOR” x

Z
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SR

=|
JIENY

jillls

HER, ZERMRERERMUENSE., B TRERMERLH Y, =ER,
%1 Holtek [0t PSR HUE BT ARCAS ) 12345 2 -

BHEE BRI R N B R, s AT % Holtek PufiAH {5 2 T -
o BEAMEE (BIRIIERT BASH G AR )
o HRMEME S
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HT45F4N/HT45FH4N
Fa)E B Flash 257

HDUEK:’

28-pin SSOP (150mil) M2 R ~F

A

tHAHHAAAEAAEAAAS
28 15
B
! 14
,,,,,HHH’E*HHHHHHHHHH
S
: 4
F

- R~ (B{L: inch)
o= B /ME HEIE BAE
A — 0.236 BSC —
B — 0.154 BSC —
C 0.008 — 0.012
C’ — 0.390 BSC —
D _ — 0.069
E — 0.025 BSC —
F 0.004 — 0.010
G 0.016 — 0.050
H 0.004 — 0.010
o 0° — 8°
e R~F (B: mm)
BME HAIE SAME
A — 6.0 BSC —
B — 3.9 BSC —
C 0.20 — 0.30
C’ — 9.9 BSC —
D — — 1.75
E — 0.635 BSC —
F 0.10 — 0.25
G 0.41 — 1.27
H 0.10 — 0.25
o 0° — 8°
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Copyright® 2016 by HOLTEK SEMICONDUCTOR INC.

{5t 5 7 T R B A A AR AN A 2 R, SR T A U P P I R ST A ST, 3
PRSI H AU PR, BRI RAIE Bk 3 8 X e A 3 — 2D A8 i 7 K 28 24
AN & (7= A P A 2 T B b e iR TR P Rk N B I R fE B R 7 o R P S AN AT
FTRUEE. 44 MDHLER G O RBEMNL . BEEEINE A @ EmiE S5 W BCR], X T 58
SR, WS EIRATMRL http://www.holtek.com/zh/.
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