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1 7= &4

HC89F0431A/0421A/0411A & —FK F md K D) #E CMOS L2 8T F R K57 8 A7 88 FrpL, 3B
4 16K Bytes FLASH &5 /it %%, 256Bytes IRAM+768Bytes XRAM, %% 18 ANXUJA /O 11, 5/~ 16 £
TR RS AT RS, 3 12 A FEIX S HAN PWM, 1 8% 8 it PWM, 2 /> UART, 1 SPI, 1 1IC, 16

ASNERWT, 1642 % 12 2 ADC, 1 MRk RS, PUFP 5 58 TARR A2 A4S P g .

1.1 Thgefetk

& CPU ® TO/T13AENRES051, 1647 HFNEE
o MIRAIIT 8051 % ® T30 DL TAEAEF fufsiz
¢ ROM ®  T41] DUF FHAMERAE 5 fisk A 5 )
® 16K Bytes FLASH/128 Bytes EEPROM ® TSiHlizkIhAE
® [APHIICP#:(E ¢ PWM
®  RiG MRS LR ® 3 1240 FEIX $E ) EANPWM
& RAM - A[TREN 6 B H
® 256 Bytes IRAM - AIHER SR
® 768 Bytes XRAM - HA SRR
& b - ] B A SR E RO 5
® NSRS RE 32MHz RC, A B0 ® K8 HEHIPWM
® [N#f 44KHz RC & EE B
® HMEHEIAIRE 4MHZz—20MHz ® 2 UART
®  HMEMEAN AR 32.768KHz ® |/ SPI
® R EhEH ® [/MIC
& ZHENTR & ADC K e %
e [HE(; (POR) ® I HF16+2 ch 12 ADCHE
® ZJMKLHEEEL (BOR) ® ADCZHH LA IENES1.3/2/3/4V. Ak
- 4.2/3.9/3.6/3.0/2.6/2.4/2.0/1.8V #VREE. VDD
® A&l (WDT) EAhi ® Rk, AMNE A R EH R
® HUEEAN & (LH RN
L5 R R n i =X VA o [LEERThAE
® M MK S E AL ® VDD RN, BT
o HMNEEMHEIE (1.2V) R E AL - 4.2/3.9/3.6/3.0/2.6/2.4/2.0/1.9V
& 10 & FEHRTURKE (CRC)
o HZISNMMI/OM & HHB
® ZFREIUATAL: N, A EhAA. A ® NI
MR RN BN R ® mHI
et . PR . PR b & TEM
® HMKIIRE S| EAx i B PTM ® GEHIE20V—55V
® T i O Al fic B 1/2bias A4 LCD K ) ® RJEuM-40°C—105°C
& hiky & HIEA
® 17/ ® TSSOP20/SOP20
o A h WAL LS ® SOP16/SOP8
® 167N & U SWD. ITAG i EM T #;
& TR ST
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i e
RS ROM Bytes | RAM Bytes | MAX Freq /0 ADC Timer PWM INT WDT
HC89F0431A-TSS 12Bit*3 4
16K 256+768 16MHz 18 16+2 5 16 1
020-TM 8Bit*1
HC89F0431A-SOP 12Bit*3 41
16K 256+768 16MHz 18 16+2 5 16 1
20-T-M 8Bit*1
HC89F0421A-SOP 12Bit*3 4
16K 256+768 16MHz 14 1242 5 12 1
16-T-M 8Bit*1
HC89F0411A-SOP 12Bit*3 41
16K 256+768 16MHz 6 6+2 5 6 1
8-T-M 8Bit*1
PERES Voltag TEMP Package Simulator Programmer | Datasheet | DemoCode DemoBoard
HC89F0431A-TSS
2.0~5.5V -40~+105°C TSSOP20 HC-LINK HC-PM51 \ v V
020-TM
HC89F0431A-SOP
2.0~5.5V -40~+105°C SOP20 HC-LINK HC-PM51 \ \ \
20-T-M
HC89F0421A-SOP
2.0~5.5V -40~+105°C SOP16 HC-LINK HC-PM51 \ \ \
16-T-M
HC89F0411A-SOP
2.0~5.5V -40~+105°C SOP8 HC-LINK HC-PM51 \ \ \
8-T-M

1.2 fw AN

HC89 F 0 4 2 1 A -SOP16 -T-M
N PR | AR | AR g1 | - S ESp PRI
e FhnfERS | 058(EA | 4:16K 1:8pin | fRE | A: SOPS -T-M:
1T 8051 IEAR | 5:32K | 2: 16pin $F—kFt4 | SOP16 5 IEE
3: 20pin SOP20 -TM:
B: TSS0O20 iy 1E B
BT
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1.3 MAER

RNIRIER G AR, DAIEVDDMGNDZ (A3 — A (FEZR T BT 0.1uF),

Af DL B e sk HC8OF043 1 [ Be sk SU A, (H 75 ZEKFHC-PMS 1ee s i (14 [ 4 i A T 2 21 e it o

P2.75 BT BRI AL A, ity OB SOA i 2 R N AT B R, T DLOd i i B A QA % 06 I 1S
EONIEIOS]

W 75 E31TFLASH IAPHRME, E 4720 B 1323.1.5. 17 E =

TEATIAPERAERS, AN RLAT A 7

ADCEN % 1 Biy) b #olid f5, @ER 20us J5 F B 5 ADC ##e, 540 % A BHLFU IR Kt
BRI N ]

4 ADC JZ % L5 VDD I, ADC ##ml¢0 ] LIJy 8MHz, — k¥# A %% 15 4~ ADC_CLK,
IXFE AT LTS 2R ADC #5303

P2.7. P2.5. P2.4. P2.3 X VUi (AR B A FoAth iy VAR —FF, TEAFAIE 7.4.6 /M.

9. UART2 7Ef# F 4 0TI, T3l B CPU 5% A 16MHz LA |, 4 AL & 9600 B LA T, 1fij H.7E UART2

10.

11.
12.
13.

T AR 55 B B R LS TI BE RI, 52 HIFE

HC89F0411A ff] Pin2 & I 7% P2.0. P2.1 B4 i DA ThRE, H/Erd R Aefl 3 — N im O shig. 3
W — N AT AR, TR0 59— o DG B AL RN

{F FHHPWM3I, BAEREE R E . . S ST, Ha EEREPWM3RLR,

TELVDH W, B BOCH LU AR A BLVD H BT, M JeZE ik LVD/HbEEs, B RBELVDH W o vrfr .
FEf# ] LVD ELE 28 DhRE AR, QiR EL i 284 HUIRZS (CMPSTA) i (R HLHaS 1E o LR KT 6t
St LD, JUNSES F TE R N /AR R
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1.4 RGEHR

m*ag{cm 16KB 128B
FLASH || EEPROM
A E AR clock
-
X 5190 R
XOUT 7658
XRAM
RST[X] A
—-| #0253 X Port2
SFR#Z ——| #0135 3 (<X Portl
~>| 5t 01043 2 | Port0
VDD o i <
GND X——

Figure 1-1 RGHER
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1.5 5/ ECE

1.5.1 SOP20/TSSOP20 5| JHIfic &

Figure 1-2 SOP20/TSSOP20 5| It & ¥

1.5.2 SOP16 3| &

Figure 1-3 SOP16 5| A & I

1.5.3 SOPS8 3|t &

U/
vDDh[] 1 - 8 1 GND
ANS/INTS/P2.0 ®
SDA/ANYINTO/P2.1 ] 2 g 7 B PO.O/INTO/ANO/FLTO
Vref/AN4/INT4/P0.4 (] 3 g 6 1 P0.1/INT1/AN1/FLT1
[
SCK/AN3/INT3/P0.3 (] 4 > 5 [ P0.2/INT2/AN2/FLT2

Figure 1-5 SOPS8 5| JHIfic & [
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1.6 5| HI#R

1.6.1 SOP20/TSSOP20 | jiiH#4iR

1A B S gyt L
1 GND P | HLEHE
P1.0 /O | BN/ O
5 XIN AN | AR O
INTO 1 I | AR RC S A T 0 S
CMP2+ AN | HRE AR IR 2 A
P1.1 /O | BN/ O
3 XOUT AN | AN AR R O
INTI 1 I | AR RC B o A T 1 A
CMP3+ AN | HREAR IR 3 A
P2.7 /O | N/ O
A AN15 AN | ADCI5 $i NI
RST I | SN E AL
INT15 I | AT 15 AT
P2.6 /O | N/ O
AN14 AN | ADC14 ¥ N\ 11
5 TMS I | JTAG =
INT14 I | AT 14 N T
PLVD AN | 3 ARG FE H o ) iy 11
CMP- AN | FREER i A
P2.5 /O | N/ o
AN13 AN | ADCI13 ¥ A\ I
6 TCK I | JTAG &b
INT13 I | AT 13 AT
CMP1+ AN | LB IEN 1 A
P2.4 /O | Wi N/ Ol
; ANI12 AN | ADCI2 $ N\ I
TDO O | JTAG %u#s%n
INT12 I | AR 12 AN T
P2.3 /O | N/ O
g ANI11 AN | ADCI11 H NI
TDI I | JTAG #¥sf AN
INT11 I | AR T 11 f A
P2.2 /O | N/ Ol
9 AN10 AN | ADCI10 ¥\ I
INT10 I | AT 10 N T
10 P2.1 VO | F N/t H
AN9 AN | ADCO i\ [

11
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INT9 | A 9 A T
SDA VO | XA S Fn N\ /i
P2.0 /O | N/ O
11 ANS AN | ADCS Fy N\ I
INTS [ | AT 8 A
P0.7 /O | N/ O
12 AN7 AN | ADC7 Fy A\ I
INT7 | AT 7 BN T
P0.6 /O | N/ O
13 ANG6 AN | ADC6 Fy N\ I
INT6 | AT 6 A T
P0.5 /0 | H N/
14 AN5 AN | ADCS #ii \ [
INT5 I | AMEBr T 5 A
P0.4 /O | F N/ H
AN4 AN | ADC4 #ii N[
= Vief | AN | ADC ShZ% oA H 11
INT4 I | AMEBr T 4 A
P0.3 /O | F N/ O
AN3 AN | ADC3 #ii \ [
6 INT3 I | Shae 3 AT
SCK I | A B
P0.2 /O | F N/ O
AN2 AN | ADC2 #ii N[
17 INT2 I | Shasehi 2 AT
FLT2 I | PWM2 #BsAs 4 A 51 B
PO.1 /O | BN/t O
AN1 AN | ADCI #i N\ 1
18 INTI I | ShEehi 1 AT
FLT1 I | PWMI SBsAs 4 N 51 B
P0.0 VO | BN/t E
ANO AN | ADCO #ii N\ [
19 INTO I | Shasei 0 AT
FLTO I | PWMO #BsAs 4 A 51 B
20 VDD P | HLUEHIA

‘i_:‘E: I:iﬁﬁ)\a (@) :Eﬁﬂjr

VO = N/, P=mJi, AN =fUm A%t

12
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1.6.2 SOP16 5| [

JEIAE B AR 1t B
1 GND P | HLEHE
P1.0 VO | F N/ E
5 XIN AN | MR ARG
INTO 1 I | Al F e B R AN R B 0 N
CMP2+ AN | BRI 2 B
P1.1 VO | F N/ E
3 XOUT AN | AN AR RS O
INTI1 1 I | Al e B RSN R e 1 N
CMP3+ AN | LB IEN 3 B
P2.7 /O | N/
A RST I | AN E A A T
AN15 AN | ADCIS5 AN
INT15 I | AR 15 SN E
P2.6 VO | F N/ E
AN14 AN | ADCI14 N1
5 INT14 I | AR 14 N E
PLVD AN | i P H A I 1
CMP- AN | HLEES S g N
P2.5 /O | F AN/t
SCK I | WA A
6 AN13 AN | ADCI13 A\
INT13 I | MR 13 S
CMP1+ AN | HbEds By 1 BT
P2.4 /O | FuAN/HiH
; SDA 1O | MU A H A 4 N\
ANI12 AN | ADCI2 $ A\
INT12 I | MR 12 N
P2.3 /O | FuAN/ih
8 ANI11 AN | ADCI11 ¥ A\
INT11 I | M 11 FA
P0.6 /O | FuAN/HiH
9 AN6 AN | ADC6 i\ I
INT6 [ | AT 6 AN 1
P0.5 /O | BN/t
10 ANS5 AN | ADC5 i\ I
INT5 [ | AT 5 A H
P0.4 /O | Fu AN/t
. AN4 AN | ADC4 i\ I
Vref AN | ADC #MZ2% H I 4 N/ 1
INT4 [ | AT 4 N T

13
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P0.3 /O | BN/
12 AN3 AN | ADC3 i\ I
INT3 I | A 3 AN
P0.2 /O | FuAN/Hth
3 AN2 AN | ADC2 i\ I
INT2 I | A 2 N
FLT2 [ | PWM2 #Ras i 4 A 51
PO.1 VO | F N/ E
4 AN1 AN | ADCI #i N\ [
INT1 I | AR 1 A
FLTI I | PWMI #Ras i 4 A 51
P0.0 VO | F N/ E
s ANO AN | ADCO #ii N\ [
INTO I | AR 0 F A 1
FLTO I | PWMO #ifas il 4 A 51
16 VDD P | ML

?J‘j:-‘:! Iziﬁ)\7 (0] :iﬁﬂjy

/O =i N/, P=HLJE, AN =Bl N\ H

14
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1.6.3 SOPS 5| fi##iR

JEIAE B B it i B
1 VDD P | ML
P2.0 /O | BN/t E
ANS AN | ADCS i\ [
INT8 I | AT 8 f A
2 P2.1 /O | F N/ O
AN9 AN | ADC9 i\ [
INT9 I | AT 9 A
SDA VO | XA A S Fan /i
P0.4 /O | F N/ O
AN4 AN | ADC4 #ii N\ [
. Vief | AN | ADC 4MZ% st A A/ T
INT4 I | AT 4 A
P0.3 /O | BN/t O
A AN3 AN | ADC3 #ii N[
INT3 I | AMEBr T 3 A
SCK I | AN B
P0.2 /O | BN/t E
AN2 AN | ADC2 #ii N[
> INT2 I | Shasehi 2 AT
FLT2 I | PWM2 #BsAs 4 A 51 B
PO.1 /O | Wi N/ Ol
ANI1 AN | ADCI1 A\ I
6 INT1 [ | AT 1 AT
FLTI [ | PWMI #hbsfa il A 5] B
P0.0 /O | N/ O
; ANO AN | ADCO Fy A\ I
INTO [ | AT 0 BN T
FLTO [ | PWMO #iBefar il A 51 B
8 GND P FEL Y5 Hh

VER: Pin2 BB P2.0. P2.1 P um Y ShRE, (HEAERT R eefi I —ANug D ohRg. b —
AN OAEBHATHEAERS, % 70— L s BN EBOABRIRES .
W IT=HN, O =Hit, VO =M N/fitt, P=HJH, AN=B4 N .

15



HC89F0431A/0421A/0411A

1.7 SMETIRE S| B EER PTM

HC89F0431A/0421A/0411A P E /M ThAE 51 A BB Ee (PTMD, nl@ i H Pk -l 4 K2
B Thae 5| R B e — AN EHEE D (VDD GND) L.

1.7.1 PTM Bibiei

>

>

HMEE I BAEINIIRE (T0/1/3/5 AMEB4EIN . RXD 2%5) Rptkm, REGUE vr 25 —m,
Bk Z M NS DhRE ST A FC B[R — 10 1 b, B mI A P R B 2 i Ak
SNBSS DR (TO/1/4 I B Y . TXD 2545) R, Wl 2 M bR sh i D e
SR ECRIFE — 10 1, SRR E M ed, Riga —Mabia

BAFERAE, SRR HPENH RGBT, AR RS SN ThE 51 RIAGf& F L AT FEAR
TER A o

M R R B 2 4 PCB R AN BN RE 51 BAG R R IR 15 DU, R A A2 AR B b i T g 5
FRVEAT EEORT 0 IE, AT AR T A f 39

R B 2R BE 7T U0 S8 A Bl 4 A B MCU I, sl Il ek 2 e 2b s AT FRAI R L 437 1A

1.7.2 PTM R4S SMEThRE S|

G R g3t Ui W
TO /O | TO (4 A\ EL TO B b 43 4t Hh
Tl VO | T1 (A B T1 B b o3 4t
SE I A T3 I T3 FI4MBAI AN
T4 0 T4 ¥4
T5 I TS5 AN
PWMO ¢} PWMO i H 11
PWMO1 0 PWMO1 it 11
PWMI ¢} PWMI1 i Hi I
PWM PWMI11 o) PWMI1 it M1
PWM2 ¢} PWM?2 it 1
PWM21 0 PWM21 i M
PWM3 ¢} PWMS3 i 1
CLK CLKO ¢} I iy 1
TXD O | UARTI #ulf&4 0
UART RXD I/O | UARTI #2Usll
TXD2 0 UART2 ##fs 1% 5 11
RXD2 I UART?2 #2U5JH
MOSI /O | SPI (W% 1, MRS A AL SN
MISO /O | SPI f%udl 1, ENLRI S N FI ML 46
SPI
SCK I/O | SPI fRS &4 1
SS I SPI ) ik M
e SCL /O | IIC Hf 4P 0
SDA /0 | IIC %4 1

16
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1.7.3 PTM An]&BEF M ThEE 5]

PTM ASA] A=W sit A shie o BIAFE YR T (VDD. GND). PWM #iE& M (FLT0/1/2). ADC
N Vref 51, INTO-15 ZhEg . @I (XIN. XOUT). AMFE A 1 (RST). LVD Hi F A& Il
1 (PLVD), XEIgECZR E R, AREAE R,

17
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2 CPU

2.1 CPU %k

HC89F0431A/0421A/0411A 1#] CPU & —/MEsM 1T % 8051 MW, TERFERIRAER# T,
B2 ALG) 8051 5 i B I8 4T B PG, M e T A0 R AR R

2.2 CPU HRFHFH

2.2.1 FEFHEE PC

TP LR PC 7B R AT, ABTF SFR 250, PC K 16 fir, &6 1SR4 & 3T
WGRE B2 A7 58 o B bl E B G, PC IS 0000H, XRE 8 P LR i) B HhHE A TR,
BN — AR RS, TB B S, B LK =5 B B A A TR R TR -
2.2.2 RN ACC

288 (ACC) 84 24T ACHA, H T 1M ALUSR R VR $0R 12 10E 5 45
BOTEMS5, KERIEA HPAT I it BN 8 ACCHET .
2.2.3 F15EB

FAFIL B R [N TRIE AR IE S B I 2752, T T 17 e R 38 0 1 8V KR B 5 L
TER AT TR IE S, T LU i P 2 A7 28 P
2.2.4 FBFRESFZHFHFE PSW

BEAF A7 2 R RAF ALU I8 AR MRFE AR BUIRAS , X SRR AR A T DAy E iR Py 5 7 (1
SAE, BERE IR A AW, B RS AE LT PR

, BARECPUH TAE

Ardms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R
=EDXIE) 0 0 0 0 0 0 0 0
MFF 5 CY AC FO RS[1:0] ov F1 P
Ardms MRS BB
BT/ b B AL
7 CY 0: HAEEA, ok st ir
1. FAREE A, A3 s
3 Bh A/ S A AT
6 AC 0: HABES, TCHBEALEEAL
1. BEAREE A, A s
5 FO F P E E SUhs A7
TAERAF AR IR AL
43 RSLE0] 00: %5 041 (00H~07H)

18
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0l1: %14 (08H~O0FH)
10: %24 (10H~17H)
11: % 34 (18H~1FH)

T th bR &AL
2 ov 0: ot
1: A
1 Fl F P H E SUbs A7
Al bR EAL
0 p 0: ACC ZF788 1 0N 0 S

1: ACC Z 78 1 M NNEUNAEL

2.2.5 HEFRIEET SP

HERRTRETSP R — AL T H ZF A7 38, B8/ tH HERR TIHAE N RAM A AL & o S r LR ALJS, SP
ENOTH, 5 HERRHSE EOSH TTITIR, HEBI08H~1FHH TG0 Hl B T TR A7 8% 1~3, HERF R
THHZAS 2R L X 4, U HESPRE SO ECK A - ST A AR HERR 2 ) EAE R, fn: SP=30H,
CPUHAT — 2% W $8 2 s B2 R Wi 5, PCiEAR, PCLORY#I31H, PCHERY'%(32H, SP=32H.

2.2.6 ¥IEI8E DPTR

BHEFREIDPTRAE — AN 160115 A4, HmASA A #sDPH (&817) FIDPL (K847 ) 4 k.
e R 5B HUE AN 1602 I BR 6 4F DPTROMDPTR 1, 3L R [F— bk 4218, #]3Eid 3% B DPS
(INSCON.0) A7 R 5 H ARl FH i 208 5 41

2.2.7 FIERIGEIEFETHFS INSCON

Prdms 7 6 5 4 3 2 1 0
R/W R/W R R R/W R R R R/W
BAME 0 0 0 0 0 0 0 0
%55 | EEPROM - IAPS - DPS
A w5 M5 L]
EEPROM 1 X ik A7
7 EEPROM | 0: ANi&# EEPROM
1: %# EEPROM, [H]i 75 Z0K IAPS ¥ E N 0
6-5 - RN (R0, FLEO
MOVC #:4E X & 347
4 IAPS 0: XFEP XIS EAE, RN F5 2% EEPROM WE N 0
1: %} OPTION [X #L##/F
3-1 - fREAL (R0, FLEO
A C R FR A EL VA
0 DPS 0: #IETE%T DPTRO
1: #IEI54% DPTR1

19
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3 Fias
3.1 BFHE#ES (FLASH)

3.1.1 FLASH %%

> E AR RV [ P R AT HR R R e R R A

FEL G (ICP) BRAESCHFE N BEBUME B Ak

ICP #1E [ B & 32 & f0 it AT (R4

TER e (TAP) SCREF P H & X sh RS

RIE A R =X

BE R 10 IR

B R AR &b 10 4

16K Bytes FLASH: 128 iy 1 MEIX, 8 MIX A 1 7, 4 78— MRy $i4r
> 128 Bytes EEPROM: 47 N1/ X

3.1.2 FLASH ¥iiE%4

FLASH HI#/E R LAy i Fh: 25 —Fp 2 i# i FLASH ZmfE 285 FLASH #4715, . SHfE, X
T o5 AR LE B g A2 20 (ICP), JTAG /& ICP f—Fh; 55 —Fh2 F - F2 P AU 7E FLASH 7Y
X FizqT, X FLASH f7fia% Hfth i X #EAT 1. #8. 544, EXEEBRREAE SFERBX, X
75 MEFRONAE N gt (TAP).
3.1.2.1 ICPEAE ARG

F AT LU BT LS ICP #E AT 2GR Y, B KRN 4 N7 (32 47), —HR P
BV, A RAE NS4 GE3EN ITAG, M AREXT FLASH #HATAE(T#4E, XFERT L
ARy P R AR D
3.1.2.2 ICPiEE#E S FLASHR

ICP FEARA LA 4K T3 RPN, 24— 4K T35 25 (B (B AR 4P BEINE,  TICP 521X A 4K 75
], BRI EE N4 0, (HRANSR AT L ICP #H/E AT .

ICP [ S ARG HIE DL 4K FHAT ARG AL, RN 4K A5 (S R RERT, ICP MG A REERR
MZRFRIXA 4K FH 250, 35 WA .

AN 4K o S (R SR A R, (BB RV BRSSO, AT S R e 3R AR 1% 4K T A A IR
oV, BEEEEEE.

ICP MRS Ry idid BV RELE, VR4S (L 2 L HC-51LINK H 7 F4 .
3.1.2.3 IAPIE#E EFLASH{R P

IAP jd@it MOVC $84K i FLASH, IAP SRS LA 4K FH N84T, WR—AN 4K F SR E T
By, HAb 4K FAT A MOVC #5431 A 4K 74208, SR MBHE N EE, HIXAD 4K F
173 [E] 1) MOV C $54- 0] LAEZHL H £ 158

IAP #5 FLASH 53 W FLASH IAP #:1F, TAP FHE S {R37 LL 4K 75 N AL, TAP ¥5 2 Hi
T E N X S R 2 B R, A MRS R A ReidET IAP NS .

AT 4K o S (R SR A R, (BB RV BRSSO, AT S R G 3R AR 1% 4K T A A IR
oV, BEEEEEE.

IAP B S Ry i@ _EA WU AR BCE , PR B 2 0L HC-LINK H -~ Fit .

YV V V V VYV
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3.1.3 EEPROM

HC89F0431A/0421A/0411A f] EEPROM J57F 16K () FLASH ROM 4b, K/ 128 775,
32X, B4 ANFATR— I

7EXF EEPROM AT 3485 # /RS, 5208 INSCON Z47 251055 7 i2 EEPROM B 1, % 4 {i7 IAPS
B0, {FHHETRE4E M EEPROM #/E XI5,

5 EEPROM Z Hi A HEAT — IR TAP #EBRERAE, TAP —IK¥EFR—MHIX (4 F77), TAP #EFRES
(R 25 A7 2% 1T DU B X B AR B dk . TAP 5 EEPROM 2755, MRE —Nrh,

IAP #%: EEPROM — & [X (I} ]2 Sms, IAP 5 EEPROM — N5 [l 8] /2 68ps o

3.1.4 OPTION

7E 16K ] ROM Z 4 b —A A L) OPTION X4, FRUKINEHE: e U —¥dE . H
FRBEMEL, SRS E. BN EMHRNANE. BARMmbE S~ &R,

Hubk £ Hubk s & £ 7R Hubk £ 7R Hubt s & £ 7R
0x0000 SN_DATA0 0x0020 FLASH_SC0 0x0031 ERST_ENB 0x0100 CHIP_ID0
0x0001 SN_DATALI 0x0021 FLASH_SC1 0x0038 WAIT_TS 0x0101 CHIP_IDI1
0x0002 SN_DATA2 0x0022 FLASH_SC2 0x0039 BORVS 0x0102 CHIP_ID2
0x0003 SN_DATA3 0x0023 FLASH_SC3 0x003B 0x0103 CHIP_ID3
0x0004 SN_DATA4 0x003E RVCFG 0x0104 CHIP_ID4
0x0005 SN_DATA5 - - 0x003F nRVCFG 0x0105 CHIP_ID5
0x0006 SN_DATA6 - - - - 0x0106 CHIP_ID6
0x0007 SN_DATA7 - - - - 0x0107 CHIP_ID7
0x0008 ID_DATAO
0x0009 ID_DATAL
0x000A ID_DATA2
0x000B ID_DATA3 - - - - - ~
0x000C ID_DATA4 _
0x000D ID_DATAS
0x000E ID_DATA6
0x000F ID_DATA7

HC89F0431A/0421A/0411A 7EH ) B #i <= [l 4k — A~ CHIP_ID, —3kt 8 A~¢77, —®utih —4~ ID,
AEEE, WK AREYEERR, H7 T DIERE T i@l MOVC SRk, tnf Dl TR H.
SN_DATA #1 ID_DATA 2 /" H & X ¥, FLASH SC A%/ ah5, @it T B K% E,
A5 EACI IR I — 4, B2 T DA BR RS L), F Pt n] DAFERR 7 il it MOVC ki
R 1. P ZE T OPTION #1EHT, #5208 3 4725 INSCON[IAPS]HZH 1.
2. RN AL N A 1
FCiE = 1 CHIP_IDMIFE 540 -

/I FLASH H i 5 U K R I et
void Flash ReadArr(unsigned int fui_ Address,unsigned char fuc_Length,unsigned char *fucp SaveArr)

{
while(fuc_Length--)
*(fucp_SaveArr++)=*((unsigned char code *)(fui_Address++));
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/3B CHIP_IDWIE , FH-OrAF Flread_chip_id %41 B
unsigned char read _chip id[8];
INSCON |= 0x10;
Flash ReadArr(0x0100,8,read chip id);  //CHIP_IDJf4f skt A0x0100
INSCON &=~ 0x10;
IR FE SN DATARID DATA, R &bk Bml,
3.14.1.1  ANHEALfERE ERST_ENB

P s 7 6 5 4 3 2 1 0
(DRSS - ERSTO_ENB
bréms AR5 Pi B
7-1 - (LA
AL M RR AL
0 ERSTO0 ENB 0: 4#MEB RST #iA
1: P2.7 4 GPIO

3.1.4.1.2 HEAIEEE OPTION J5& 450 /5 WAIT TS

Mows 7 6 5 4 3 2 1 0
R - - - - - - WAIT TS
fgwms M5 L]
7-2 - PR AL
R ALE L option J5 S [H] £ 07
00: 8ms
1-0 WAIT TS
- 01: 4ms
11: 16ms
3.14.1.3  BOR Rl B3 Ei%# BORVS
figms 7 6 5 4 3 2 1 0
MRS - - - - - BORVS
fws hFF5 Pi B
7-3 - TREE AL
BOR #0 H J p i £ 47
000: 1.8V
001: 2.0V
010: 2.4V
2-0 BORVS 011: 2.6V
100: 3.0V
101: 3.6V
110: 3.9V
111: 42V
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31414 FE_REHNFERE RVCFG

Mgwms 7 6 5 4 3 2 1 0
SIFF5 | RVSEN - - - RVADR([3:0]
Mgws SRS i
iy = VAL ol oK
7 RVSEN 0: 25115 —H A&
1: fHREsE —H A&
6-4 - R B AL

AL AL EAE
B A1 ERNE = (RVADR[3:0],10'h000}
T
1. RVADR[3:0]=0 i}, IR 5 7 m &bk A 0x0000H H &
2. RVADR[3:0] A fERC & 1000,1100,1110,1111 PU/4MME
BIEE — B A ) 1 25 1R/ RN 1K,2K 4K, 8K

3-0 RVADR([3:0]

3.1.5 FLASH IAP 4k

HC89F0431A/0421A/0411A 1] FLASH —J&4 128 NE X, 128 NFHN— X, 8*%128 Bytes =
1K Bytes A—T1, 1K Bytes*4 = 4KBytes N—Ht,

IAP 5 2 Hi Db AR AT — IR FR A, TAP —IREERR— MR IX (128 795D, TAP #2FR Il 25
R LE i X BT bt IAP B RTINS, RE 7.

IAP $25— AN E X R )& Sms, £ CPU_CLK A 16MHz I}, TAP & —AN 75 Al 2 68us .

3.1.5.1 IAPEAEE R EH
HC89F0431A/0421A/0411A [ H P REFARAS AT X FLASH #E4T 132, #:. SHAE, 1ENH PR

H B A7 e A6 T, 9 RIiE T 7 % FLASH $54E (22 4, A8 A b i v 2

1. fEi1T FLASH [ IAP # 5 2 1, FEAEY & SFR B FREQ_CLK Zff#%, faW HAT CPU W&
4%, FREQ CLK #7773 & FME% T CPU W8 ISIRE, f/NA IMHz, 40 HET CPU K
IZATHIZE N 16MHz, FWLEC B 27 /4% FREQ CLK=0x10. LA IAP 522 i, ¥ CPU W4t
RN 24 CPU I BHIRALT IMHz I, ANAEHEAT FLASH [ IAP #5314k,

2. RGUEHAT IAP BRAERS, AN SAF A o B

3. RGMIEH TAEHEIER 2.0V~5.5V, URGHEMLT X EIEEEE, i S8UIAP wfE. &
WULHH#§E BOR hhE, HECE &&E M BOR JH £ (A LLERIE VDD 275 T AL T IAP #/E IE
.

4. {E Option H1 1% B AR AP #E5 (R, f6e - F2 7 Frre i X OR3P0, mT DUA SURIERR 7 XA 2
B 040 SRR

5. AWk MCU & i) s R AT 5 50RE 7 B RO SO, @ WURRIR TAP :4E TR F ADC 80#%
LVD il MCU 4Tk, W IEKT 2.0V WEAEEAT 1AP #:4E.

6. AP #EHAERT, BUOCH TN (EA=0), #{RIE IAP BRAEMAR A S R Wi sem, #7 IAP #2555 #
EsERE, s .

7. FEPAT IAP BRAERS, AATER BB HER RS NG, MR SEIR BB RELL, BT LEBCR
FHBUD Sl R A7 B (1 7 2K, RASE— S DXl R B e B, T DABRIE 5 — > X3 ) 00 A 1 5
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B

3.1.5.2 IAPHIE /785 JAP_DATA

P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
ENRE) IAP DATA[7:0]
fws hFF5 BiBH
7-0 IAP_DATA[7:0] | IAP $¥5 2517 2%
3.1.5.3 IAPHLE 7758 IAP_ADDRL. IAP_ADDRH
IAP_ADDRL
Mows 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 1 1 1 1 1 1 1 1
(ENRE) IAP_ADDR][7:0]
e R PFF5 i B
7-0 IAP_ADDR([7:0] | IAP #4F i ()il 25 77 ZHK )\ AL
IAP_ADDRH
figwms 7 6 5 4 3 2 1 0
R/W R R R/W R/W R/W R/W R/W R/W
=X DA 0 0 1 1 1 1 1 1
R - IAP_ADDR([13:8]
P s RLFF 5 L]
7-6 - TREE AL
5-0 IAP_ADDR[13:8] | IAP #AE i ¥y bk 757 47 25 =i 75 AL

T BAHERBUG 4 REIE U IAP Mhk 5 A7 45, 1 H— 3R ME5E UG, TAP Hihil 245 i) 0x3FFF.
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3.1.5.4 IAP@ & %7758 IAP_CMDH. IAP_CMDL
IAP_CMDH
Mgwms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0
(ENRS) IAP_ CMDH][7:0]
fws S Pi B
(R B W= A
0xFO: fE4(22 /> CPU W41 )5 H 3h8iE, TAP_CMD[7:0] = 0x00)
OxE1: filkk —x3AE
7.0 | 1AP CMDH[7:0] | X% XA

0xB4: FHigmfs

0x87: AR, EAihhl>y 0000H, ASH A IE I
0x78: WMELL, EArhhl A 0000H, i ChDik I
Hel: sl

IAP_CMDL
Mows 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=X DAIE) 1 1 1 1 1 1 1 1
(DRSS IAP CMDL[7:0]

e hLFFS P BH
IAP_CMDH[7:0] ) 1%
7-0 IAP_ CMDL[7:0] | 7¥: 5N IAP_CMDL[7:01%#5 % 4N 2 Hi 5 A\ TAP. CMDH[7:0]ff] )%
i, A5 NPRE B e AR AR, BIAH SCHR A 2 R
BRI

1. FEFP 22 16 b X 4 B

IAP_CMDH = 0xF0;
IAP_CMDL = 0x0F;
IAP_ADDRL = 0x80;

IAP_ADDRH = 0x00;
IAP_CMDH = 0xD2;

MR 1 R IXHHERR, — D RIXON 128 775
IEFBRAE T, B IXHERR

IAP_CMDL = 0x2D;

IAP_CMDH = 0xE1;
IAP_CMDL = 0x1E;

e

e

2. B EF i
IAP_DATA = 0x02;

Y3
//fih % J5 IAP_ADDRL #5171 OxFF, IAP_ADDRH 1§ [H] 0x3F, [ Ezh4t

IR AR, 5 N KR o A7 A0 UBE AR B i

IAP_CMDH = 0xF0;
IAP_CMDL = 0x0F;
IAP_ADDRH = 0x00;
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IAP_ADDRL = 0x00;

IAP_CMDH = 0xB4; //E##EAETT, F1mfs

IAP_CMDL = 0x4B;

IAP_CMDH = 0xEl; //filik

IAP_CMDL = 0x1E; //fi/<J5 IAP_ADDRL 457 OxFF, IAP_ADDRH 417 0x3F, IAP_DATA
& 1m] 0x00, [FIR [ 38 E

W RS, SHbE EREERAE A0 AR = AP IR RIS REAR NATATHE 4, Db AU S
k.
3. A AL (A H SR I )

IAP_CMDH = 0xFO;

IAP_CMDL = 0x0F;

IAP_CMDH = 0x87;

IAP_CMDL = 0x78;
4, B R AL(E ARSI D)

IAP_CMDH = 0xFO;

IAP_CMDL = 0x0F;

IAP_CMDH = 0x78;

IAP_CMDL = 0x87;

26



HC89F0431A/0421A/0411A

3.1.6 FLASH ICP #4E

3.1.6.1 JTAG /3

F P AT LU HC-LINK i 5 28%F MCU #i{T4f%, 4 MCU &R EH PR Ea, R PR
FHREMKTT N ITAG, RFERR 6 IR, H I RguwZikg, i mssigdtmli. HHA R
GAR BN, ALK 7 ARGFEA RN, 27— DNEATI, 07 58 R U S 2
UL HC-LINK H F* F/iit o

Ak, FOAGFEE S AR BUR, B REH 6 MkZek 25| (VDD. TDO. TDI. TMS. TCK.
RST) MR B K, 1 NEFR.

Figure 3- 1 HC-LINK g F2 6 {1 3% 4

27



HC89F0431A/0421A/0411A

3.1.6.2 XE 7

F P AT LU HC-LINK 17 B 85 X2k 5 s MCU BT B AMGFE, 24 MCU CL&IE/EH i b
Ja, WEARHPRAH BRI, RFHEEREIUREL (VDD. GND. SDA. SCK), HF R&GLHT
Wres, 7 EEsIRpt YR, M KRGS EEBEN, WUCRH RN GRS, 27 —ANEM
S, 7 FATEELH A8 Ui BH 1 2 WL HC-LINK. FH P F41F

Fah, RO E AR R, HPFEH 4 MR MFESI M (VDD. SDA. SCK. RST) M
LA Bk, WNER. H4h, WRMAHANSEA SN, W5 ER SN S A5 T
Bk 73 B

Figure 3-2 HC-LINK g F2£ fif {1 3%
LR ICP B HEAT BRAERS, @ UCZ IR T AP PR BT R4
1. TETFURGRFERT W T Bk (Jumper) , MNP B 20 B8 4 A 51 A
2. K B e R S| E B2 Flash gafEas82 1, JFURgFE.
3. YRS A G WITT Flash gnfeasti 11, BRI S 8 HLi o

3.1.7 FE B EHRE

IR ARSI BCE 2 R AL R AR R ALl A B EAR, PC
SESEIRIAEE R bl TFRPATH T RSN, HT R SRR R B A — S AN E A
WA E AR, A Bt E 425 0x0000H Ak, JTaaHAT I RHIRE o

HEThRE AT LR SEHL ISP Thie, M H O 5 ISP 51 187, SR)aH ISP 5| S5 T HE| 5 —
AL E AR FLASH o, JRERESE — B AR E#AE. XA el LUE B 2445 1 ISP 5
SRR SE P R AR PP K B, XAy AR SR P SRR A BERT . AN SCRFACRS I TR B -
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3.2 FEFMESR (RAM)

HC89F0431A/0421A/0411A NH F#24t T 256 Bytes N &5 RAM A1 768Bytes N # J& RAM KAE Ny
BARAEAERS . T BB 48 2 (1 40 I

FFH

80H
7FH

30H
2FH

20H
1FH

18H
17H

10H
OFH

08H
07H

00H

P& RAM (117 128 Bytes (0x80 ~ OxFF) K F 27 47 % )3 -1k 7 XL

[A] % 53 138 FHHRAM

H T 1ESFR

iHHRAM

A F-HEX
(hr itk 00H~7FH)

BIU TAFE A4S

2 TARF A7

BIH LR 4%

HOA TARF A4

Figure 3-3 ¥l /7t 7~ = &

02FFH

0000H

XRAM

PERY E RAM (XRAMD [t i3 & 0x0000~0x02FF, 17 il PB4 RAM [ 771/ 48 8051
BT ALY R AR e RAM IR VA [F], AR AN R0 /O 1 BV S il 5, WY i RAM jEid MOVX
4150, Bl MOVX @DPTP Bi# MOVX @Ri.
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3.3 $FERTIEEF RS (SFR)

3.3.1 FFRTIBEFFARIIR

3.3.1.1 EEFHEESFR

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
F8 RSTFR IAP_ADDRL IAP_ADDRH IAP_DATA IAP_CMDL IAP_CMDH - -
FO B PWM2EN PWM2PL PWM2PH PWM2DL PWM2DH PWM2DTL PWM2DTH
ES8 - PWMIEN PWMI1PL PWMI1PH PWMIDL PWMI1DH PWMIDTL PWMIDTH
E0 ACC PWMOEN PWMOPL PWMOPH PWMODL PWMODH PWMODTL PWMODTH
D8 - - PWMOC PWMIC PWM2C PWM3C PWM3P PWM3D
DO PSW LCDCON - - - - - -
C8 - T3CON TL3 TH3 T4CON TL4 TH4 -
Co - TSCON TLS THS RCAPSL RCAP5SH - -
B8 1IE1 1P2 1P3 LVDC LVDCMP WDTC CRCL CRCH
B0 - 1P4 - - ADCCO ADCC1 ADCRL ADCRH
A8 IE 1PO IP1 SPDAT SPCTL SPSTAT IICDAT IICADR
A0 P2 - INSCON - - - IICCON IICSTA
98 SCON SBUF SADDR SADEN - - SCON2 -
90 P1 - - PINTFO PINTF1
88 TCON TMOD TLO TL1 THO TH1 CLKSWR CLKCON
80 PO Sp DPL DPH - - - PCON

3.3.1.2 MR B XSFR

CAMREAF BT I A7 88— K, ELHEXSFR, HAn:

P XSFR KA XRAM AR DT IR 7720, fEH MOVX A, @DPTR A1 MOVX  @DPTR ,A K
BT
Ebfn 'S — AN ki Ay OXFESS ) XSFR, #{EM T -
MOV A, #wdata

MOV  DPTR,#0xFE88

MOVX @DPTR, A

bk OXFE89XSFR, #EEWIT:
MOV  DPTR,#0xFE89

MOVX A, @DPTR

i FHCVE = R FERT, W 75 E#define ALLOCATE EXTERN, Jf H#include "HC89F0431A.h", 5t Al

ADCC2 = 0x4D;
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P JEXSFR (FEHih-0xFES0)

L1758 XSFR &#& RS Huhl: XSFR &7 Rtk XSFR &7 Rtk XSFR £ 7k
0x0000 TCON1 0x0010 - 0x0020 WDTCCR 0x0030 PITSO
0x0001 - 0x0011 CLKDIV 0x0021 - 0x0031 PITSI1
0x0002 - 0x0012 FREQ_CLK 0x0022 CRCC 0x0032 PITS2
0x0003 - 0x0013 CLKOUT 0x0023 - 0x0033 PITS3
0x0004 - 0x0014 XTALCFG 0x0024 BORC 0x0034 -
0x0005 T5CON1 0x0015 SPOV_RSTEN 0x0025 BORDBC 0x0035 -
0x0006 T5CON2 0x0016 XTALCFG1 0x0026 - 0x0036 -
0x0007 - 0x0017 PORB_IAP 0x0027 LVDDBC 0x0037 -
0x0008 S2CON 0x0018 ADCWC 0x0028 - 0x0038 PINTE0
0x0009 S2CON2 0x0019 - 0x0029 - 0x0039 PINTEI1
0x000A S2BUF 0x001A ADCC3 0x002A RSTDBC 0x003A -
0x000B BRTSEL 0x001B ADCC2 0x002B - 0x003B -
0x000C - 0x001C ADCDLYH 0x002C - 0x003C INT01_PINS
0x000D - 0x001D ADCDLYL 0x002D - 0x003D TRMEN
0x000E - 0x001E - 0x002E - 0x003E TRMV
0x000F - 0x001F - 0x002F - 0x003F -

¥ FEXSFR (FEHibE0xFEC0)

frE i XSFR &#& RS Huhl: XSFR &7 Rtk XSFR &7 Rtk XSFR £k
0x0000 - 0x0010 - 0x0020 - 0x0030 -
0x0001 - 0x0011 - 0x0021 - 0x0031 -
0x0002 - 0x0012 - 0x0022 - 0x0032 -
0x0003 - 0x0013 - 0x0023 - 0x0033 -
0x0004 - 0x0014 - 0x0024 - 0x0034 -
0x0005 - 0x0015 - 0x0025 - 0x0035 -
0x0006 - 0x0016 - 0x0026 - 0x0036 -
0x0007 - 0x0017 - 0x0027 - 0x0037 -
0x0008 - 0x0018 - 0x0028 - 0x0038 PWMENA
0x0009 - 0x0019 - 0x0029 - 0x0039 PWMCONO
0x000A - 0x001A - 0x002A - 0x003A -
0x000B - 0x001B - 0x002B - 0x003B -
0x000C - 0x001C - 0x002C - 0x003C -
0x000D - 0x001D - 0x002D - 0x003D -
0x000E - 0x001E - 0x002E - 0x003E -
0x000F - 0x001F - 0x002F - 0x003F -
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P JEXSFR (FEHihk0xFF00)

L1758 XSFR &#& RS Huhl: XSFR &7 Rtk XSFR &7 Rtk XSFR £ 7k
0x0000 POMO 0x0010 P2M0 0x0020 - 0x0030 -
0x0001 POM1 0x0011 P2M1 0x0021 - 0x0031 -
0x0002 POM2 0x0012 P2M2 0x0022 - 0x0032 -
0x0003 POM3 0x0013 P2M3 0x0023 - 0x0033 -
0x0004 - 0x0014 - 0x0024 - 0x0034 -
0x0005 POLPU 0x0015 - 0x0025 - 0x0035 -
0x0006 - 0x0016 - 0x0026 - 0x0036 -
0x0007 - 0x0017 - 0x0027 - 0x0037 -
0x0008 PIMO 0x0018 - 0x0028 - 0x0038 -
0x0009 - 0x0019 - 0x0029 - 0x0039 -
0x000A - 0x001A - 0x002A - 0x003A -
0x000B - 0x001B - 0x002B - 0x003B -
0x000C - 0x001C - 0x002C - 0x003C -
0x000D - 0x001D - 0x002D - 0x003D -
0x000E - 0x001E - 0x002E - 0x003E -
0x000F - 0x001F - 0x002F - 0x003F -

¥ FEXSFR (HHihE0xFF40)

frE i XSFR &#& RS Huhl: XSFR &7 Rtk XSFR &#& Rtk XSFR £k
0x0000 POODBC 0x0010 POOUT 0x0020 COMPOEN 0x0030 -
0x0001 PO1DBC 0x0011 P1OUT 0x0021 COMPIEN 0x0031 -
0x0002 P02DBC 0x0012 P20UT 0x0022 COMP2EN 0x0032 -
0x0003 - 0x0013 - 0x0023 - 0x0033 -
0x0004 - 0x0014 - 0x0024 - 0x0034 -
0x0005 - 0x0015 - 0x0025 - 0x0035 -
0x0006 - 0x0016 - 0x0026 - 0x0036 -
0x0007 - 0x0017 - 0x0027 - 0x0037 -
0x0008 - 0x0018 - 0x0028 - 0x0038 -
0x0009 - 0x0019 - 0x0029 - 0x0039 -
0x000A - 0x001A - 0x002A - 0x003A -
0x000B - 0x001B - 0x002B - 0x003B -
0x000C - 0x001C - 0x002C - 0x003C -
0x000D - 0x001D - 0x002D - 0x003D -
0x000E - 0x001E - 0x002E - 0x003E -
0x000F - 0x001F - 0x002F - 0x003F -
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P JEXSFR (FEHihk0xFF80)

LT 20 XSFR &#% RS Huhl: XSFR %7K Rtk XSFR %7K Rtk XSFR £k
0x0000 TO_MAP 0x0010 PWMO_MAP 0x0020 TXD_MAP 0x0030 -
0x0001 T1_MAP 0x0011 PWMO01_MAP 0x0021 RXD_MAP 0x0031 -
0x0002 - 0x0012 - 0x0022 SCL_MAP 0x0032 -
0x0003 T3_MAP 0x0013 - 0x0023 SDA_MAP 0x0033 -
0x0004 T4_MAP 0x0014 PWMI1_MAP 0x0024 T _MAP 0x0034 -
0x0005 T5_MAP 0x0015 PWMI11_MAP 0x0025 SCK_MAP 0x0035 -
0x0006 - 0x0016 - 0x0026 MOSI_MAP 0x0036 -
0x0007 - 0x0017 - 0x0027 MISO_MAP 0x0037 -
0x0008 - 0x0018 PWM2_MAP 0x0028 TXD2_MAP 0x0038 -
0x0009 - 0x0019 PWM21_MAP 0x0029 RXD2_MAP 0x0039 -
0x000A - 0x001A - 0x002A - 0x003A -
0x000B - 0x001B - 0x002B - 0x003B -
0x000C - 0x001C PWM3_MAP 0x002C - 0x003C -
0x000D - 0x001D - 0x002D - 0x003D -
0x000E - 0x001E - 0x002E - 0x003E -
0x000F CLKO_MAP 0x001F - 0x002F - 0x003F -
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4 RGETBh

4.1 RGP

HC89F0431A/0421A/0411A H 5 HLRGEN B 4 Mint S o] ik «

> MBS AR IR B (4MHz~20MHz)

> ARSI PRI B (32.768KHZ)

> WEBEI RC WH4P (32MHz)

> EBMEAN RC W40 (44KHz)

FPIEBE G 0 R G B Can SR BRI 2 N EE 4 RC, U8 RC32M_DIV[1:0150 45 5 (B D 14
osc_clk, HANHEN Foser AN Toser FEHTAMEAELR, osc_clk AT A#EAT 1-255 Z [B AR 2 AE I 7043,
YA IR CPU I8, A Fopur AN Tepuo

Sh EREAE, BUGEFENE S RC E RGN 8, H Foo N 4MHz, Feu N 2MHz, T LLE
T C B A 20 B A7 A U osc_clk A cpu_clk AR,

CPU #= v LUBAT/E 16MHz SR K, WIR AR R 5T 16MHz, 752X HA T 040, f#
CPU K82 55 T 8 fi. T 16MHz.

RC44K T ‘ [ 3 -
clk sel[1:0]
——wdt_clk——P] > Hof
1 Hhis
RC32M | —re32m clkme i >
/8
1-255
I S G osc_clk [ = S8 cpu_clk—p  CPU
xtal sel
|
Y
——high xtal clk—jm
MUX xtal clk |
low_xtal clk-
T : Timer3

Figure 4- 1 RGN AE K
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4.2 PHERETBH

PR B A P BB = A RC (RC32MD R EBA AT RC (RC44K) WAl P mld i kA7 i 4%
W EBAT RC (RC44K) it B0 i wdt_clk, FHT& 1T E 283t 4k,  thal DUH T RS0
By A RC (RC32MD i (B 1245 re32m_clk, 1] LAREAT 1/2/4/8 434

4.3 AMERET SR

AP I B AT S8 A A AR I B (AMHZz~20MHz) AR 4k (32.768KHz) Wifh, F /Al
M AFRATIES . 221 XTALCFG 27 A7 a5 3 (1 /M AR A iR I BHC i xtal_clk.

Figure 4-2 A0 R 478 37 H
R
1. EniRACHR A HERE(E Y 20pF, 1% AH nl i d iR AR FEE IR A2 A7k, FEIEm .
2. AMEEIRAT XIN. XOUT ¥ 1 2 (8] (40 #E R B R AE 10mm PARY .
3. HAMBERIRET, Ao 1 ARG IR G H S8R, LIRS R RE .
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4.4 RGP T

4.4.1 BF8pEEH|F A3 CLKCON

3 2

1 0

R/W

R/W

0 0

1 0

- XTALEN

HSRCEN -

HXTALRDY

HER A ARIR S L
0: AhEB SRR HE A
1. AP A PR AE 2 A 2

VE: A EBE 0 BLE 1.

LXTALRDY

AN ERARII A ARR S L
0: AMEBARS e IR R HE A
1: AP A PR AE 2 A 2

VE: A EBE 0 BLE 1.

HSRCRDY

B = RC PR3 2 IR 47
0: WEBEMN RC KUt
1: WEBE M RC MES g

VE: A EBE 0 BLE 1.

LSRCRDY

W EREAI RC HR37 2 IR 47
0: WEMEAL RC AR
1: WEBEH RC vE&S g

VE: A EBE 0 BLE 1.

PR AL

XTALEN

MR de IR A BE AL
0: AR ARIRIK A
1: AMERERIRATIT

T ERERS, R N I 10 A BRI IE .

HSRCEN

W A RC HR3% s 1F AEfr
0: WEBEMI RC ]
1: WHEBE I RC $THF

PR AL
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4.4.2 BPPEFEF A CLKSWR

P s 7 6 5 4 3 2 1 0
R/W R R/W R/W R R R/W R/W
=E0KLE 0 1 0 1 0 0 1 1
RS CLKSTA[1:0] CLKSEL[1:0] RC32M_DIV[1:0]
e S BiBH
2
ARG BRAS AL
00: 477 R G o PRI RC
01: 477 RGP E i RC
7o CERSTALEOL 00 s 2 g b 1 5 0
11: 407 RGBS E R
W RG4S HT R B 3D S AR
ARG B FRA
00: JEFE R G BN BRI RC
01: JEFE RGN P EE E 4 RC
5-4 CLKSEL[1:0] Ix: EFERGIEONINT bR
W RGN RPEREET, D26 R P IERAS LN 1, B IE S22 /T
B, Ui)E, JEREMERAS BB IR S RGBS osc_clk,
3-2 TREE AL
B s RC 204 2 51
00: rc32m_clk
1-0 | RC32M DIV[1:0] | 01: rc32m clk /2
10: rc32m_clk /4
11: re32m clk /8 C(ERiLD

4.4.3 B84 P74 CLKDIV

fws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA|:) 0 0 0 0 0 0 1 0
(ENRE) CLKDIV[7:0]
hréws hFF5 Pi B
CPU B h A 24, BRINA 2 7040
7-0 CLKDIV[7:0] | BCEAE N 0 B 1 B, BFBhA 40 HARTES T, FEESE T 050 25
e AR BB CPU B, AN Feus RN Topo
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4.4.4 BHEPHETH FAEE CLKOUT

hrdms 7 6 5 4 3 2 1 0
R/W R R R/W R R/W R/W R/W
=E0KLE 0 0 0 0 0 0 0 0
(ENRS) - CLKOEN - CLKOSEL[2:0]
hrdm = A5 Pi B
7-5 - TREE AL
IR LB A R AL
4 CLKOEN 0: 2% b b
1: o vrm ot
3 - TREE AL
N e R e R AL
000: E&+¥ cpu_clk
001: JE#E osc_clk
010: &+ wdt_clk
2-0 CLKOSEL[2:0] | 011: i%# xtal clk
100: 3%&#% re32m_clk
101: 3%+ re32m_clk/2
110: #%E#% re32m_clk/4
111: #%#F re32m_clk/8
4.4.5 HMEREIREC B F 4 XTALCFG
fws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:) 0 0 0 0 0 0 0 0
455 | HXTALCNT[1:0] | LXTALCNT[1:0] | HXTALMSEL[1:0] | RC_PD EN | XTALSEL

EThe] RLAE S BB

AN AR AR warmup THEUE 2k
00: 2048

7-6 HXTALCNT[1:0] | 0l: 256

10: 16384

11: 65536

HMEARAI AR warmup THEUE L
00: 16384
5-4 LXTALCNT[1:0] | 01: 4096
10: 1024
11: 65536

A ER TR (N P15 5

32 HXTALMSEL[1:0
[1:0] 00: %&# 4AM/8M iR
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01: JEF AM/8M fbdlk KIKBNfE M, TEMRE TAER, A4S (A%,
HIhsedE
11: %EF 16M20M Sk

A4 774 BOR EAiES, EiN# RC RFE S
0: ZREr~4 BOR A0, A EHNH RC

1 RC PD EN 1: R4 BOR EALRF, ¢ &4 8 RC
R AT T BOR fEREMITEAL T, Pk VDD FREEREF I RS
Ih¥E.
AN AR IE BT
0 XTALSEL 0: AMERKHFh IR 32.768KHz

1: BB IR

4.4.6 FTEIREFFS FREQ CLK

{E3#17 FLASH 1) IAP #5038 RGN i/, FEACEY & SFR B FREQ_CLK % #7
&%, T89 H AT CPU I8 UM, FREQ CLK wf7#slc & HI{H 5T CPU W 8R4, /Ny 1IMHz,
40 B 1 CPU (s 4745 A 16MHz, ANt & 77 /7 4% FREQ CLK=0x10.,

FREQ CLK
figms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 1 0
(RS R=) FREQ CLK][7:0]
figms M5 L]
7-0 FREQ CLK[7:0] | 47 CPU N #4525 47 2%

2R
CPU #i% 4 16MHz i, i &5 A 0x10
CPU #i% & 8MHz i, Bt & 1E N 0x08
CPU #i% A 4MHz I}, Bt B EH A 0x04
CPU #i% A 2MHz I, Bt & 1EH N 0x02
CPU #i%/NT4T IMHz v, it B84 0x01
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4.4.7 AEEH RC HEEFREF 72 TRMEN

(A Ry 7 6 5 4 3 2 1 0
R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) RCTRMEN
hréws hFF5 Pi B
7-1 TREE AL
P A RC {5 B fr
1: fHREP A0 RC PR %
0 RCTRMEN | 0: 2 b py&mii RC %

e AR R, LALLAIECE TRMV S 178, 75 1AM 58 47 47 4%
FHATE T K8 JF 2 IEE, WM RC R B = KA.

4.4.8 WEPEM RC AR E FF5: TRMV

&gﬁ% 7 6 5 4 3 2 1 0
R/W R R/W R/W R/W R/W R/'W R/W R/W
b | o x N " . . - :
bt s RCTRMV
hrdm= hLFFS P
7 PR AL
PR A RC VR R P B M
T
6.0 RCTRMVY 1. x RRAHEPE, HEFFHEN LB EAAE ) IR .

2AERL B IXA PFAF AR AT, 75 B PN R A0 RC A REAL L BN 1.
3ARIE RS UE Hh 26 /56 fH it RCTRMEN, B35 ELE RCTRMV, £
525 RCTRMEN Hahig 2, Bk &8 #HlE
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5 HEEH

5.1 EIREERE

> RMEEHA (IDLE) Misdf (PD), fFvE B
> SR BRI A R/ A o
> RAURIRE A CRIES BP0, P8 LR G Bl & T AR S A 4D

5.2 FRHER

TG PRI R G hFE, M, FFHIbiEiT, CPURT s 1k, (HAMT I &I B mT 4k 2
BT WK, CPUTEMIERPIRE T 1k, JREdE N WA AT BT CPUR RS ER# R A7, WIPC.
PSW. SFR. RAM%:,

FPCONZ A2 HIIDLA B 1, {HC89F0431A/0421A/041 1ABEN 2 WA . IDLAZE 1/£CPUBEAN
N BT PAT IR S — 2k TR 2

P77 AT LUIE H 2 AR

(1) AT KA 2 K. HCS9F0431A/0421A/041 TAZERGINE] — AN 275, CPUR 8 LEI KR ,
TEAE G BRPCONTFAZ 25 IIDLAL, SRJGHAT Wi IR S5 FEF, B g Bk Bk N 2 N AR A 2 2 S5 I 2

(2) EAifES (AMERE A5 R IA 2 F. WDT S 47, BOR 547 B4 i ER BRI A7)
HC89F0431A/0421A/0411A #ERG I 245 % E 7 )5, PCON 21788 H I IDL Aigi AT, RYFEFE
2 NE A HidE 0000H AL FF464AT, RAM PREEAAE, SFR MMEARYEAS[F Dy Re i iz .

5.3 FHEMR

P 0T DUFHC89F0431A/0421A/04 1 1 ABE N DIFEAEFARKPIRAS o 4 A AR5 1ECPU RIS ML %
HAT AR EME S, HREWDTHMTIMER3f fE H o VF7Ef AN TAE, MIWDTHTIMER3BLHLUKE 4k
2 TAE. fEdE NP BB UET T A CPUIRIR SR /47, WIPC. PSW. SFR. RAM%.

TR AN R 7T, REBCE Y FESFREFREQ CLKZ/74%, f8W] HATCPUR B4 %,
FREQ CLKZFA7-#% ML B WESE T CPUR £ 143 {H, £/ N1MHz, {41 H#CPURIZAT i % A 16MHz,
R Hic B 27 17 28 FREQ CLK=0x10.

HPCONZAZA T HIPDALE 1, [HHC89F0431A/0421A/0411AHEN L HFE R . PDAE 12 CPUHEA
HIA A BT PAT I B 5 — 2648 2.

VE: In S [E R B IDLAATPDAL, HC89F0431A/0421A/041 1A#E N R0, 1B B H AR )5, CPU
WAL N RE, Wb R 5 25 BRIDL X PDAZ .

Z 5 AT DUR 4 e e =

(1) HRAMER . LVD . WDTH T 2 TIMER3 (35U e 5 08 B AP SRS SR 4 . 0 EB st s
RC44K)H 7. 7EA BRSNS WA TIMER3 R A 5, W EAIRCHR Y #43 J3 21, CPURT &0 A1/ & i
B RIVKE, PCONTTFA7#s H IPDA 2 WA IE bR, SR G AR TS AT AR b Wi iR 25 A2 7 o 75 58 A0 B
RS ART )5, Bkl 2 N A 2 5 e 2 4k 8217
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(2) BAAES (OMBEA T EH A 2T« WDT & 47, BOR 8475 4h i R R A B A7)
BRI EANAE 5 ¥ PCON 2 7811 PD B, PR3 as BB a5, CPU BB A/ B B 57 B ik
5, ZR%GHe NG AHE 0000H 4T HEIE 4T, RAM f£FEAZS, SFR B AR E A B DhEfs e o 2% .

5.4 HEEHMHRFHFS

5.4.1 HJRIEHIFHF3 PCON

Prdms 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(VRS R=) - GF1 GF0 PD IDL
A5 M5 L]
7-4 - REA (2N 0, 5RO
GF1 P bR &AL 1
2 GF0 P @RS 0
i B A Az I L
1 PD 0: 1EH TAER
1o BB GEHiZE05 H3hig 0)
R AR AL
0 DL 0: 1EH AR
1: AT GEHZE05 H3hig 0)
1E: A [FRE PD&IDL, RGN R, Mg 5 bn S R R B
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6 EAhL

6.1 KAk

> R R E L
> P IR AL A R E bR S

6.2 POR (Power-On Reset) E/f

HC89F0431A/0421A/041 1A HLAE B RE Y, 2724 —APORES, WESRBEAHEFHL, [
I} B A7 RSTFRZF A7 a4 HLIPORFAL,  FH -~ AT LU e s &5 DK 2 A2 3 K A2 POR B A .

H: POREALGHIRAMIA AT E, EEWH RIS 75 2 HE WA LA RAM ;. ARG A7 A X
RAMBEAT &AL,

6.3 BOR (Brown-Out Reset) Efr

24 VDD HJE NBEE] Veor AR, HIFZEN AT Teor B, R4 KK E L. BOR E 17k, RSTFR
A AF 4RI BORF OK 45 B 1, FH - AT DA tAs & DUORAA E & 75 & 4E BOR B A7

HC89F0431A/0421A/0411 AT] LI ARG 18 T 5 23 A7 2% Kk #E BORAT Wl F L A 7 o S 7EAC A i
T G B 58 BBORRYA f5 , 2% 7 ] DAFEf FH I AR AR 17 100 8 ek TC B 27 A48 EE TG B A 05 [ BO Rl
JE. BORMYLT: 4.2V/3.9V/3.6V/3.0V/2.6V/2.4V/2.0V/1.8V.

BOR R A B AT — 5 IR RE I, IRV LR N0V AE S . BRI VDDHE 4 2| ATt BOR HE &
AL BOREALA XL, 1M VDDHL & 7 2 T+ FIBOREYA HLE+0.1 VI BORE A A 2 i Fx -

RIEEN R B EW NATR, HA Teor U] DUBIE T A48 BC B, HRIEATHRIEHEH .

Figure 6- 1 BOR 7~ & &
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6.4 4N RST Bz

HMEBRST 5| AL & WA IRIRS T 5] it i — 5 56 BE i & A0 kot AT SEIER LIS A7, AN
F B ] LK Sl EONV/O 1, 75 B AEAR D 3 10 1

RS TG B, AGRSTEAE HPAR 4R 2 /D e i 8] CREFRLED J5, R4 SN AR
A, WRSTEA G R = TG, B HLA R EALIRES H WA P27 X F10000H AL 46 1E % TAF . RST
SAIRT, RSTFRZA7EMIIEXRSTER4E B 1, F vl LA W bbr 2 DAk 2 2 15 K AL /MRS TE AL

VER: 1 P2.7%5 FAENAMHBRSTE A LI, ik N8 EIOMEH .

2. WIR RS RE T AMERSTINAE HAMERSTH L AL T A E ARSI RS T A7
FLERE AR L

6.5 AMm HREA I = Ar

AN R R IR, JoR DRAIE SR HLIE 3 AT o Ui, AT BRI 57 ALA Ah s R A 3 (PLVD)
Theexs s AT AL, AR FR I RN 1.2V, R AT RE R LA A5 k. PLVDE AR, RSTFR
WAF A IPLVRSTEAGHCE 1, I T UKW by 365 DR A 5 52 75 A AR A il FUIR SR I E Az F34%,
JAB T DA A 5% A A A SRR A A i 1 e G I AT VR -

6.6 WHEREN

%} IAP_CMDH Fl IAP_CMDL # {7 #3 1Z MM S AN RME, RAEK=EREEAL, E40/5 RSTFR
AA7- A1 SWRF ¥4t B 1, F 7 nl LU bR 6 DR 2 2 75 R A R AL LR $RAE 7 L FLASH TAP
BAERE RN A.

B A A UK AR S8 Bl ) B B A B A RC . B E AL AR S B R G B, (H S0
CLKSWR 47 #% L) RC32M_DIV[1:0]&Z /7% 01B, CLKDIV %17 #% & 17 i 08H.

6.7 EI1H (WDT) Efr

NTPIERGAETHIEN 22T, MCURFH Y, SHASGKEEFE TIE, BEEIIHE
(14, AR MCURE > ASTERIE I [ N AL ZRERVER 11, BOAAMCUAL T R IRAE, BT &
SEFIMCUE AL, & HF M0000H T 461817

v BEWDTHEAL, LAIEWDTRSTAL, EIRVFWDTEA IR, HUEME 21 WDTIZ T, WDT
WHESERHFRE, FASELL

6.8 HEtku HE AL

HERRdE N, RGO EALL, IFE SPOVF M brd, AUAHERR.

R B NS Y R HE R Y, AR YRR TR TR Y OXFF, RN S ARREhE; i
iR Y 4 AR T AR RS T P e AR e L, (RIS AR B AT

HERG R ARG E AT (L REAF 748, A IERERT, MR A RER L RS
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6.9 HENHRFEE

6.9.1 BAIFREFFEE RSTFR

fgwms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R R/W R/W
PORE 1L 1 X X X 0 0 0
EXRSTE i u 1 u u u 0 u u
BORE I u u 1 u u 0 u u
WDTE i1 u u u 1 u 0 u u
wEA u u u u 1 0 u u
HERR I L E AT u u u u u 0 1 u
PLVDEf u u u u u 0 u 1
IARES PORF | EXRSTF | BORF | WDTRF | SWRF SPOVF | PLVRSTF
e xXBRAHERE, wRmizE 9 =267 AT E R E, EWAEPOREN JFIEE — T iZ A 748,
Mows hFFS P BH
AR EAL
7 PORF 0: L LHEEA
1: KA EBREA, BAHE O
AN RST EALbREANL
6 EXRSTF 0: JEAMH RST &AL
1: RAHN RST B47, HAFE 0
YN =E IR R A
5 BORF 0: EREEAL
1. RERESAS, SMHEO
WDT & b5 &AL
4 WDTRF 0: &t WDT E11
1: K4 WDT &7, IGO0
AR AR EAL
3 SWRF 0: TLHMEAL
1. RAEBMEL, BAEO
2 N
HEM Vi H AR A
1 SPOVF 0: JoHERRVE H B AL
1. MERRUG B, BARE 0
SO RN EN el E=X DR 7 9n Y DA
0 PLVRSTF 0:  ARBuf L1 HL ARSI A
1: RAAN I R A & AL, HARE 0
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6.9.2 BOR H EAR M]3 72 BORC

BORC
hréms 7 6 5 4 2 1 0
R/W R/W R/W R/W R R'W | R'WW | R/'WW
SALE 1 0 0 0 0 0 0
fif55 | BOREN | BOR_DBC EN | BOR PD EN - BORVS[2:0]
fws hFF5 BiBH

BOR f§fgfr
7 BOREN 0: %%k BOR
1: ¥ BOR
BOR HHHERE A7
6 BOR DBC EN | 0: AMffifiE
1: ffigE
BOR HLJEAH g AL
0: ARk
5 BOR_PD EN .
e MALfERESE, 4 BOR AR, &k STOP #5X
4-3 - fREAL (BN 0, HIEHO
BOR il B & s 3 F AL
000: 1.8V
001: 2.0V
010: 2.4V
2-0 BORVS[2:0] 011: 2.6V
100: 3.0V
101: 3.6V
110: 3.9V
111: 42V

6.9.3 BOR Hi A 235 %774 BORDBC
fws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) BORDBC([7:0]
hrdm= MRS BiBH

BOR JH£HE {7
7-0 BORDBC[7:0] | jH#fE = BORDBC[7:0] * 8 Tcpu+2 Tcpu
7 FEfEfE BOR_DBC EN, 75 BOR A £l.

e EAR T A3k ] BOR H#HDhAE, 1B His R H 3T T,
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6.9.4 SN RST F3}EH| %775 RSTDBC

Sréms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W

HAfE 1 1 1 1 1 1 1 1

(ENRE) RSTDBC[7:0]

(A - h=s PLFFS PiEH

AN RST JHEHEHIAL
WHHEE = RSTDBC[7:0] * 8Tcpu +2 Tepu
vE: HEN B3 RST W EFshae, 1B Hs B 3 B shiT T

6.9.5 HERRW H FAL{FRE A 745 SPOV_RSTEN

7-0 RSTDBC[7:0]

Mows 7 6 5 4 3 2 1 0
R/W R R R R R R R R/W
SAME 0 0 0 0 0 0 0 0
(DRSS - SPOV_RSTEN
(e R hLFFS Pi B
7-1 - fREA. (R 0, FLEO
HEMe vk H AL R
0 SPOV_RSTEN | 0: Mgk i &467
1: ffREHEMR I B AL
6.9.6 PORB_IAP &175%
fréws 7 6 5 4 3 2 1 0
R/W R R R R R R R R
SAME 0 0 0 0 0 0 0 0
e _ PORB_IAP
A5 RLRFS L]
7-1 - TREE AL
0 PORB IAP PORB_IAP FrENL
- Ybhon 1R, FoRHESET L6V, FHREAILR
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7 B ERE RO

7.1 B AEHR 10 Rt

> AR 18 ANWA 1O i
> ZRE AT

7.2 1/0 R

HC89F0431A/0421A/0411A A VO H4 ] (HERAFRC B L2 M TAER M 2 —, BHARR: fAN.
R RN BN SRS . PR AR DR, R T DA E N
Tt RN o

Wi P2.7 WL E AL, Hovm 2 it B R N B RDIRES .

HC89F0431A/0421A/041 TATER AR NN OV BRI AT S2 A, B R IEHER R B 51
B TR AR, @R A R X S kIR, R SR-B -5 1840, NikafrdeE, HE
/4 NG|

HC89F0431A/0421A/041 1A N 1 — 20 R L5 A #%POOUT. PIOUT. P20UT, fE4iH =S, nI LA
1 I X A A7 A% ELEOGRS S 3o B0 A 2 1M

HC89F0431A/0421A/041 1A Je 4 75 BB M B A7 2 I N R B2 Bl ALU, XA R dEAT 182k, ARG 1
BAG [l FoR A A7 2 b, SEBOZ IR R 2t i “-B-E 7 184

BN AR AL E CHATH, BERAESIODMIBAE, 2510 M H 5 EHI0
A ERRA BRI, MRYEZ S M EERE SO R EdE, PSSR0 135 R B H 5| ) 4 artk
SR 111D =0 N SR W IE Q1P =72 (A2 A i RS EIB7 Q1P (A
“FRABHM-5 T84S EFE LT #84: INC direct. DEC direct. ANL direct,A . ANL direct, #data. ORL direct,A
ORL direct, #data. XRL direct,A. XRL direct, #data. DJNZ direct,rel. MOV bit, C. CLR bit. SETB bit-
CPL bit. JBC bit,rel. ¥ WLEE21FE T I LK.
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7.3 1/0 DhRetE &

7.4 1/0O % MR EFHF2%

Figure 7- 1 /O DhREHE K

7.4.1 PO ¥R OHIEFEES PO

Pidws 7 6 5 3 1 0
R/W R/W R/W R/W R/W R/W R/W
=XDAIE] 0 0 0 0 0 0
IARES P0[7:0]
A5 M5 L]
7-0 P0[7:0] PO ity I £ 48 25 7 2%
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7.4.2 P1 % OFAEFAEE Pl

Prgms 7 6 4 3 2 1 0
R/W R R R R R/W R/W
XA 0 0 0 0 0 0 0
(DRSS P1[1:0]
(A - h=s RFFS L]
1-0 P1[1:0] P1 i U 75 47 2%
7.4.3 P2 i OBIEFHFE P2
S gws 7 6 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0
IDEGR= P2[7:0]
Prdw s PLFFS k|
7-0 P2[7:0] P2 ity I K4 25 A7 2%

50




HC89F0431A/0421A/0411A

7.4.4 PO % O ThEE kT2 POMO. POM1. POM2. POM3

POMO
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 1 1 0 0 1 1
ENRE) PO1M[3:0] POOM[3:0]
POM1
fws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 1 1 0 0 1 1
(ENRE) PO3M[3:0] P02M[3:0]
POM2
fws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 1 1 0 0 1 1
R 5 PO5M[3:0] P04M[3:0]
POM3
Mows 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 1 1 0 0 1 1
(ENRE) PO7M[3:0] PO6M[3:0]
(e R hFFS P BH
PO.x Iy 45 U B A7
0000: #A (G SMT)
0001: =7 FHrdmA (o SMT)
0010: =7 Ehrdm A (o SMT)
0011: HEHHIA
0100: #A (SMT)
7-4 POXM][3:0] 0101: 7 FH¥A (SMT)
3-0 (x=0..7) 0110: 7 ERi¥A (SMT)
0111: fRE (BEHHIAD
1x00: HEH 4
1x01: JFifsh
1x10: JFiwilr Edrdmt

1x11:
W x NOEL L

R GES S D
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7.4.5 P1 ¥ OTNEEIERET HFEE PIMO

P1MO
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 1 1 0 0 1 1
ENRE) P11M[3:0] P10M[3:0]
hréws hFFS BiBH

P1.x Uiy A8 UG B A7
0000: %A (G SMT)
0001: i FHrdmA (Jo SMT)
0010: 7 EhrdmA (Jo SMT)
0011: HEALLFIA
0100: A (SMT)
7-4 P1xM][3:0] 0101: # NHHA (SMT)
3-0 (x=0..1) 0110: #ff Ehi% A (SMT)

0111: fRE ERHAD
1x00: FEHRHIH
1x01: i
1x10: JFwH7 _Ehf
Ix11: fRE GEHREHD
H: x HOEL 1.

7.4.6 P2 ¥R OThREIEEFERE P2MO0. P2M1. P2M2. P2M3

P2MO
Mows 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 1 1 0 0 1 1
(RS R=) P21M[3:0] P20M[3:0]

P2M1
Prdms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 1 1 0 0 1 1
AT 5 P23M][3:0] P22M[3:0]

P2M2
figms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 1 1 0 0 1 1
MFF 5 P25M[3:0] P24M[3:0]
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P2M3
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 1 1 0 0 1 1
(ENRE) P27M[3:0] P26M[3:0]

P2 A 19 P27, P2.5. P2.4. P2.3 SR 1 E N Hr RN AH ETh g .
. FUARCE IR

P2 21 H v AN SCRF EiR D)

ALgi S

RLAE S

BB

3-0

P2xM][3:0]

(x=0. 1. 2.

6)

P2.x ¥y A5 2P Ao

0000: %A (G SMT)

0001: i FHr4mA (Jo SMT)
0010: 7 EhrdmA (Jo SMT)
0011: HEFLLFIA

0100: #A (SMT)

0101: i Mhr% A (SMT)
0110: #ff Ehi% A (SMT)
0111: fRE ERLHAD
1x00: FEHRHIH

1x01: i

1x10: JFwHT_Ehf
Ix11: fRE GEHREHD

H: x HOEL 1.

BB

3-0

P2xM]3:0]

(x=3. 4. 5.

7)

P2.x Ui AR AC E for
0000, 0001. 0010: fA (& SMT)

0011: HEAHIA

0100: 4mA (SMT)

0101: 7 MHrmA (SMT)

0110: 7 EhimA (SMT)

0111: HLEIE, L Nh[FEr#gE
1x00: HEH 4

1101: JFis

1110: JFwilr Edrdamt

HAbfa: RGRE, E28RME
¥ x A 0E 1,
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7.4.7 YO _bd B PHE R A

POLPU
P s 7 6 5 4 3 2 1 0
R/W R R R/W R/W R R R
SAE 0 0 0 0 0 0 0 0
RLFF5 P02PUJ[1:0]
fws A5 Pt B
7-6 TREE AL
uiig 1 -7 HL BRI R 7
00: 50 KQ
01: 100KQ
5-4 P02PU[1:0] 0. 150K
11: 300KQ
7E: AN VDD @5V & %11,
3-0 TREE AL
7.4.8 i O RHEHIF 4 POODBC. POIDBC. P02DBC
PLéws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
ENRE) POXDBCLK][1:0] POXDBCT[5:0]
Mows S Pt B
ity 11 B 3k 4
00: Fosc /1
01: Fosc /4
7-6 POxDBCLK [1:0]
10: Fosc /16
11: Fosc /64
o x N0 12,
uity VB B AN B, MECE N 00 B, RORAHEE.
TH BT TE) 2 i o 14 N EF S G R0 1 ST BT 75 EEAE R 18], 75
BUERNE, SEEIX =ANVE R L ThEE . Ao s
520 POXDBCT [5:0] K 5] 32 8 £HEH], Hidh PO2DBC[7:01% 7% P0.2 T £HZH] 27 47

o

VER: POXDBCT [5:0]8C & 17 BH (a2 —ANE R, 2080 R EL * Tosc*
POXDBCT [5:0] - Tose <{H £} [A]<73 $HREL * Tose* (POXDBCT [5:0]

+1) - Tosco
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7.5 SMRTIEET| A 4

7.5.1 AMRTHRET] BRI £ A A

R SFR UMbk | /& SFR 4R | /& SFR #uhk: | 37/ SFR &4#R | ¥ /& SFR Hih: | & /& SFR &FK | ¥ /& SFR#usk | F /& SFR &K%
0xFF80 TO_MAP 0x0010 PWMO0_MAP 0x0020 TXD_MAP 0x0030 -
0xFF81 T1_MAP 0x0011 PWMO01_MAP 0x0021 RXD_MAP 0x0031 -
0xFF82 - 0x0012 - 0x0022 SCL_MAP 0x0032 -
0xFF83 T3_MAP 0x0013 - 0x0023 SDA_MAP 0x0033 -
0xFF84 T4_MAP 0x0014 PWMI1_MAP 0x0024 __MAP 0x0034 -
0xFF85 T5_MAP 0x0015 PWM11_MAP 0x0025 SCK_MAP 0x0035 -
0xFF86 - 0x0016 - 0x0026 MOSI_MAP 0x0036 -
OxFF87 - 0x0017 - 0x0027 MISO_MAP 0x0037 -
OxFF88 - 0x0018 PWM2_MAP 0x0028 TXD2_MAP 0x0038 -
OxFF89 - 0x0019 PWM21_MAP 0x0029 RXD2_MAP 0x0039 -
0xFF8A - 0x001A - 0x002A - 0x003A -
0xFFSB - 0x001B - 0x002B - 0x003B -
0xFF8C - 0x001C PWM3_MAP 0x002C - 0x003C -
0xFF8D - 0x001D - 0x002D - 0x003D -
0xFFSE - 0x001E - 0x002E - 0x003E -
0xFF8F CLKO_MAP 0x001F - 0x002F - 0x003F -

vE: DL E SFR NAMEY B XSFR, FH MOVX kit TiLE .

hrdms 7 6 5 4 3 2 1 0
R/W R R R/W R/W R R/W R/W R/W
=EDA:] 0 0 1 1 0 1 1 1
(ENRE) - FPORT[1:0] - FPIN[2:0]
hréw5 hFF5 i B
7-6 - PR AL
e S i 11 36 ¢
00: PO
5-4 FPORT[1:0] 01: Pl
10: P2
11: P3
3 - TREE AL
LS i 1 4 L e
20 FPIN[2:0] FPIN[2:0] = x(x =0...7) , FRANIEFXT M 14 1 x(x = 0... 7))

T fRE, RGURAILILE X B, BRI TIRE, RGUR VL 2 U
Elfiw A7 A R ALE N 0x37, IXAERAL)E 10 #R78 GPIO, HIF AEAE A A BETh eI -2 Fi A 20 e il B

Er e AEAR, SIS RER IR -

ik FH 28451
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¥ UARTI f#] TXD F1 RXD 43 BBt 3] P2.1 #1 P2.2 £, FPLERE) UART] Z B NiZECE T4
TXD MAP=0x21; //TXD-->P2.1
RXD MAP=0x22; //RXD-->P2.2

WU PE R — R BT, 75 BB UARTI [ TXD AT RXD 43 5B 2] P0.4 £1 P05 L, AP
F P S BT a0 N R
TXD MAP=0x04; // TXD-->P0.4
RXD MAP=0x05; /RXD-->P0.5

Z AN WU B — AN R, REEHE — AN A R R B %K

A 2 i 1 R
1 PWMO
2 PWMO1
3 PWMI
4 PWMI1
5 PWM2
6 PWM21
7 PWM3
8 CLKO
9 TO OUT
10 T1_OUT
11 T4 OUT
12 TXD
13 RXD
14 SCK
15 MOSI
16 MISO
17 TXD2
18 SCL
19 SDA

ttin: CLKO MAP L # 4 0x01 %+ P0.1 [I{EA CLKO #iH I1, T4 MAP tHAECE N 0x01, iX
ANBHERE 232 BT sege, PO.1 KRR E SN CLKO %t 1, 1 T4 MAP [IRC & TCK

2 BT ) s 1 BB 4 o) 5 A7 2 AR N EE T 0x01 B, BIETA I ThAE D ARASIE S PO.1 /E NS N 1,
IR A S 1 () B gl 2 PO i 1 B0 P A7 B IR 56 1 £z

WATTLARCE N Z A Thae A—A> PAD SIIEN, Hotn:

TO_MAP BiE Jy 0x23, MIiE&+E P2.3 /£ TO A1, T5_MAP thECE N 0x23, XHFEM P2.3 i
HEANRIME 5 [FRAER T T3 A1 TS,

# TXD F1 RXD #BHEC & 2 — A 1 _EEF, IF s 103 & oS, 0 TXD AT RXD 4 i i
Ko

EANS, Joilim g Thae, B s w2 A a9l W A .
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8 E:wa

8.1 ek

> 17 SR
> 4 Rt S
> 16 MM

8.2 FUIILE

7

. - . HrS (CIE
o WY [IE= 831 L Z Y A ERREH =y
=
INTO 0003H EXO0 INTOF 630! 0
TO 000BH ETO TFO 2 1
INT1 0013H EX1 INTIF 3 2
T1 001BH ETI TF1 4 3
UARTI 0023H ES1 TI/RI 5 4
WDT 002BH EWDT WDTRF 6 5
LVD 0033H LVDIE LVDF 7 6
UART2 003BH ES2 TI/RI 8 7
SPI 0043H ESPI SPIF/MODF 9 8
T3 004BH ET3 TF3 10 9
T4 0053H ET4 TF4 11 10
PWMKXIE PWMXIF
PWM 005BH 12 11
x=0..3) (x=0...3)
T5 0063H ET5 TF5 13 12
ADC 006BH EADC ADCIF/AMWIF 14 13
EINx INTXF
INT2-INT7 0073H 15 14
x=2..7) x=2..7)
EINx INTXF
INT8-INT15 007BH 16 15
(x=8...15) (x=8...15)
Ic 0083H EIIC SI 17 16

B DA SRV AL R AR AL B AL A, L0 I W06 250 W BT 5C BA S RE, 75 I AN e Sz v
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8.3 FMrHE

B AW A, BRSBTS AR, AR P T A R R RN R . TP T R R
HuHETE A S R A H

8.4 HWLIER

A P TR AR AT e SR B O TR R e e —, A3 dli@idIPo, IP1, IP2, IP3, IP4AHMNAZK
L. TR S IR SS R T IR AT

M S8, — A v T IR 55 2 B, e 7 B g A St 2 ) R T, (A R 82 R S BRI AR S G S — A
[

Wi 1. $5 vt 0 T R 25 et B 5 A i J37 HL B A AT o BT o St SRS () R BT 0 50 0% 140 R R 0 e E 7 v R
M) J87 5% v 10 S0 0 P BT 4

W [FAIC S 2 0 rh IR A F8 4 J8 I FE AR st [R] I R m T, 0 P 8 7 1) 10 S 5 o o T SR i
¥ o BRI HEA S IR LA

TR 6%
S AL (x Ty D RERLH) e
Px[1:0]
00 AT 0 (AR
01 lRoegi 1
10 lRoegk 2
11 e 3 ()
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8.5 AL

H AR EAECPUR 81 1) B IS HERAE, W —MrEp B, IBACPURMIREE h il RE A —A
KRS (LCALL) WH MRS AT, (HifE =42 K LCALLZHE T FIE T 45 A RH 1k

1. [RIZ B S g AR e g h Wi FE 18 47

2. MATHEIAA R PAT RIS MR E — N A, #52, IEEPATIIRE A 5T, AR Wi R
HAF AR W )9

3. IEEHAT 2 — %% RETI 538 V5 I 5 F %7 47 2% IE/IE1 52 IPO/IP1/IP2/IP3/IP4 (1454 . 5 2,
7f RETI 8# %5 1IE/IE1 8¢/2 IPO/IP1/IP2/IP3/IP4 2 J5, A&y L rh kiR, i &/ 7T — % H
R G W B

FR T AR 25 R P ISR 5€ AN 1% R IR AH B 7 — 2648 /E . ISRPARETI (HHWriR R $84 4501, KPCIEMER
W R, FRREESRI IR E, 25N ERE T IIWT S A 4k ST

e e R, B AR B U A PO BB AR R W e i, 2 2 IR A S R () Tl
SRR AE I . & TR AR 25 R BN T ke CRI A &) B4R A SR b A

BT R WA N VA TR A 2R R AR 7, BT A EAR T ISR 156 218 W N BkAR 48 4, 8
R EE X (LIMP MAIN) .

FEVEE M, AEEHIRETIEACERETIHE S, RETIR A B ARt AL 12 HI PCIk [7] 3] J5 5k o I (1 1
{HRETHE 2 A G E h W e JURAS bk #8 1 DhRe, Hirzs RA SV H e T, HERE51I
IF) 2% ARG 2 11 F T 47 SR AN 3t 8

F5 F PAE R W IR SS RE R T HEAT T ONARERAE, MIZERETIFE A $hAT B S 3EAT A S 1 R34, BDAE R
Wil 55 #27 H PUSH TR 4 5 POPYE & Ui, 75 WA BE IE AR 9]

8.6 F KT M 2 B ]

A rP I AR W LI () AN [R], IR T T BB R s RUA 2R R W IR AT (48 o A SRASI
=AW, XA PRI S AL S R E A, NS S ORI AR EALL, CPURAE S — /N B 30
FAAE W SRR R EL AR SOVE, AR MR AT I I A LCALL AR 4K 1 1 5K i 0 i
SREF, BNFRWgEE R . PUTLCALLIG S 75 Z3Nm i A . PRk, A Wibs 36 B AL BT a650AT i
55 R 2520 7 B SN B R 3

2 i SR DR BT R ) =AM B0 52 BELINE - v 2 IS TR At 2 P o a0 SR () 2 BB e 8 S 20 £ v 6 I
FESRAT , BA A0 S5 AR IS T B I BRAT B I R 35 R P O

URSRIEAE PAT (04530 B BT 2R 5 — A ), i IEAERATRETIHE 4, W 58 sEAE AT (RIRETI
T84, T EANI BRI, N EORTERT — 218 T I BRI [al 4N B Y, 5 RGeS
U PN ELCALLE IR 43/ Bl 3, D] fpe 4 A8y o S5 B 8] 5 134 B e 341

DR b A 15 B4 ) m W 2R G S ), A KT SN I b A 0 EL AN I 13 i e 340
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8.7 AMEEHR T

HC89F0431A/0421A/041 1 AG 44 A T ) s N 1, AR BT 0~143 74 — /NSE ) T s N
AN T 2~T S — AR N, ANER R TS~ 153 — ANl s NI, R SR 164N S0 8 Hh
FIN, B s T DLSE 4k 55, o BT R BRI . SO AR T

2R W IR FE T S, AN B0~ 1 SHR S ARG B o SR e T IR 55 5 R T A0S H 4TS TH 4
R, W24 R — kb W

A1 H B 0~2 Zh g it 1 4373l 75 3ty 11 P0.0~PO0.2 |, 7544 FH AN B o Wr O~265F FH 7 AT 152 5 4138 A BB 0~2 7 2
A b W KT AV RS TE], B S TTP0.0~PO. 2V RN AT B ], BRI B L 0 R
1£4% POODBC. POIDBC. P02DBC.
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8.8 HMHHRFFE

8.8.1 HWT U F A IE. IE1

IE

e

R/W

R/W

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

R/W

SAE

Y zaa =

AR

EA

ES2 EWDT ESI ET1 EX1 ETO

EXO0

fr4i 5

RERF5

]

EA

CPU = 7 W fo 45 il fr
0: Z&il CPU Tl
1: o CPU ik

ES2

UART?2 87 o v or
0: 2% UART2 ik
1: fo¥F UART2 T

EWDT

WDT W R vFfr
0: 251 WDT
1: % WDT Tl

ES1

UART]1 ¥ fe 47
0: 2% UART1 i
1: fo¥F UARTI 17

ET1

T1 H K e vr oz
0: Z%1E T1 ik
1: oY T1 H ik

EX1

AR FRIBT 1 T e R
0: 2% INT1 bk
1: ¥ INT1 bk

ETO

TO A7 fevFor
0: Z%1F TO hlky
1: JU¥F TO 1K

EXO0

AR R IBT O BT 8 EE AL
0: Z%1F INTO b
1: ¥ INTO ik
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IE1

Ve,

R/W

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

R/W

SAE

Y zaa =

AR

EX2 7

EADC ETS EIIC ET4 ET3

ESPI

L]

HNE B 8~15 H T fo AT
0: Z%1F INT8~INTI15 Hiif
1: FoVF INT8~INT15 ik
7E: INTS~INTIS LA A — b i) & .

EX2 7

AR B 2~7 TR R AL
0: 2511 INT2~INT7 ik
1: Fo¥F INT2~INT7 H
VE: INT2~INT7 L R —h Wi ) & .

EADC

ADC 458 1 i S8 VA
0: %51k ADC il
1: FLVF ADC i

ETS

TS5 H W e vr s
0: 2511 T5 iy
1: fO¥F TS H ik

EIIC

IIC 17 FeVFAL
0: 21k 1IC ik
1: fo¥r 1IC i

ET4

T4 HKr e vFr
0: 251k T4 thlky
1: JU¥F T4 Ik

ET3

T3 HKr e vr oz
0: 251 T3 ik
1: o T3 H ik

ESPI

SPI KT SRR
0: 2%k SPI ity
1: o SPI Hrikr
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8.8.2 Ttk T 72 IPO. IP1. IP2. IP3. IP4

PO
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(DRSS PT1[1:0] PX1[1:0] PTO[1:0] PXO0[1:0]
fws A5 Pi B
7-6 PTI[1:0] T1 i se ezl fir
5-4 PX1[1:0] INT1 A 2 g4z il 7
3-2 PTO[1:0] TO i s g4z il fir
1-0 PXO0[1:0] INTO Hr i 2 g 45 il o7
IP1
hréws 7 6 5 4 3 2 1 0
R/'W | R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(DRSS PS2[1:0] PLVDI[1:0] PWDTI[1:0] PSI1[1:0]
(R RLRFS L]
5
7-6 PS2[1:0] UART2 H BT 56 e 4z il fr
5-4 PLVDI[1:0] LVD H Wit e g4z il fir
3-2 PWDTJ[1:0] WDT Hr it 56 45 il 47
1-0 PS1[1:0] UART1 HH BT 56 e gz il fr
P2
Mows 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=XDAIE] 0 0 0 0 0 0 0 0
RS PPWM[1:0] PT4[1:0] PT3[1:0] PSPI[1:0]
(e R hFFS P BH
7-6 PPWM [1:0] PWM il 56 g 48 il for
5-4 PT4[1:0] T4 i Se ez il fir
3-2 PT3[1:0] T3 Wl S ez il fr
1-0 PSPI [1:0] SPI H KA1 5 g 45 il 7
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IP3
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SALE 0 0 0 0 0 0 0 0
(DA PX8 15[1:0] PX2 7[1:0] PADC[1:0] PT5[1:0]
hréws AL fFS BiBH
7-6 PX8 15[1:0] INT8_15 Hr it o 2 4= il fir
5-4 PX2 7[1:0] INT2_7 Wil 5 g4z hilfr
3-2 PADCJ[1:0] ADC H I o g 42 il o7
1-0 PT5[1:0] TS5 W se gz il fr

IP4
fws 7 6 5 4 3 2 1 0
R/W R R R/W R/W
FAHLE 0 0 0 0 0 0 0 0
e PIIC [1:0]
fws hFF5 BiBH
7-2 PR AL
1-0 PIIC [1:0] IC Wik s gz il fr

TR 56 2%
PE S Pz i L (x 9Tl RERRIR) A
Px[1:0]
00 A 0(FAK)
01 s 1
10 esed 2
11 S 3(F =)
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8.8.3 M T H PR R RS PITSx (x=0~3)

PITSO
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
ENRE) IT3[1:0] IT2[1:0] IT1[1:0] ITO[1:0]
PITS1
fws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) IT7[1:0] IT6[1:0] IT5[1:0] IT4[1:0]
PITS2
fws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) IT11[1:0] IT10[1:0] IT9[1:0] IT8[1:0]
PITS3
PLéws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
ENRE) IT15[1:0] IT14[1:0] IT13[1:0] IT12[1:0]
(e R hFFS Pi B
ny HhE q:mmw%%@ ‘
54 ITX(10] 00: 1k EE“?EP%EEZTE%YQEPH%
32 x=0.15 | °b W%‘{%qj%ﬁ
o 10: TR T
11: XA
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8.8.4 AMERHT 2-15 fEREIEH|FF S PINTEx (x=0~1)

PINTEO
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R
=EDA:] 0 0 0 0 0 0 0 0
fi#'5 | EINT7 | EINT6 | EINT5 | EINT4 | EINT3 | EINT2 -

nHE | RS O
A0 45 1) 57 (INT2~INT7)

0: K 1L sl
72 EINTx le RVFIZIE

(2T e, BRI BINTx(x =2, 1WAV, SR b TR 1, %
2, WRAREASYE 1.

1-0 - fREAL (BN 0, HIEHO
PINTE1
Mows 7 6 5 4 3 2 1 0
R/W R/'W R/W R/'W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
fi445 | EINT15 | EINT14 | EINTI3 | EINT12 | EINT1l | EINT10 | EINT9 | EINTS8

(A - R=3 MFF5 i
AN A 4% 1457 (INT8~INT15)
0: 2% 1bi%um Ik
7.0 (EH;TTS) 1 FLYFIZ O e
X =9... N N . N N
v HEARE EINTx(x =8... 158 f01F, SRR Wbs St nl sedi & 1,
k2, WNAREASHE 1.
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8.8.5 AN WTIREF A PINTFx (x=0~1)

PINTF0
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
fiFFS | INT7E INT6F INTSF INT4F INT3F INT2F INTIF | INTOF

(A - R=3 MFF5 i
INT2-INT7 i R b5 EAL
7.2 INTxF 0 wr; oLﬁ Pt
(x=2..7) SNAUM

1: FFEAMRA Wy, fEEE 1
INTO 1 INT1 FR % R bR &AL

O | lany |0 SRR 1S 0, sekrR o
’ 1: FEEAMERIBI, EeEE 1
PINTF1
PLéws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
fi45%5 | INTISF | INTI4F | INTI13F | INTI2F | INTIIF | INTIOF | INT9F | INTSF

(A - R=3 MFF5 i
32 SR A A
INTXE INT8-INT1‘5 HR TR SR bR &AL
7-0 (x=8..15) 0: ¥MEE O
1: FrEsh e, e 1
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8.8.6 FME T 01 B IEFEFFES INTO1_PINS

INTO1_PINS

P s 7 6 5 4 3 2 1 0

R/W R R R R R R R/W R/W
SALE 0 0 0 0 0 0 0 0
(DRSS - INT1_PINS | INTO_PINS
hréws AL fFS Pi B

7-2 - TR

INT1 & JERE AL
1 INT1_PINS 0: PO.1

1: Pl.1
INTO & & FE AT
0 INTO PINS 0: P0.0
1: P10
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9 EN 258

9.1 ERTE/THEARRRE

> ERERATEES TO&T1 AT E I 8051, ZFE TR T30 0 MThEs e UAH
> ENESATEEE TO&T SCFE 16 7 A B EE

9.2 ERTETEE Tx(x=0,1)

9.2.1 EHRFEATEER Tx(x = 0, TAEH K

R T BN EUE 27788 (THx & TLx (x = 0,1)) AJ{EN—A 16 fr i fEgeskiiim, eA1h%
179 TCON HI TMOD #s#1]. 1E0 Z¥ A28 ETO 1 ET1 A28 1 GEf U i 28 0 FE i 28 1 Fibr. GEIL

W E A,
TS e i T A A (TMOD) B 77 sk BE0L Mx[1:0], i& e i) 4% TAE 775K
Mx[1:0] THEHFR iR
00 7730 16657 F 31 # 2 I 25/ 5 i
01 Jr 1 16 17 52 B 48 /1T 2%
10 72 87 H Bl H 30 I 2% /1 g
11 773 TOZrFEH AN (TLO/THO) o7 (847 5E i #/iH- # 2% (T1 R

9.2.1.1 AR0: 166 HBNER ER 215

Figure 9- 1 TIMERO J5=( 0 ThAEHE R

TR 0 ShRUE 8051 ThEE A M2, M ITI TN 16 7 @S EHE R 284154, 24 THx fl TLx(x =
0, ST, FMEER 8 EARAAEA, Upsn, BAMETEE A . TRx(x =0,1)4 0 B, 075
THx Al TLx(x = 0, )7 f7 4%, 5 M{E R 3 5 o 8025 A7 8 A 303 4798, TRx(x=0,D&E 1, iF
B A7 BT 06 NS BB 38 1 8, 761503 OXFFFF J5, iR — 8o e, Hassma kAmi,
PRI TFx(x = 0, BN 1, [N EERZF AT 16 M EHE Y A sl EH N8, T30 PR
NI A 1 B M e 4

7E TRx(x = 0,1)9 1 B, %f THx & TLx(x = 0, ) S HAE, Aoima v 3asmfE, R aeco® E38 5%
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s E, XA 5 AR N — i i w8 T B . R TRx(x = 0,1)28 0 B, X THx
A TLx(x = 0,1) S HAE, R 2 o508 v 502 77 25 70 1 28 77 A7 48 TR 1L
T X TLx(x = 0,)FITHx(x = 0, ) 5 #AE 7 Z 2638 2 A Be5E B, APRIERS# T4, X THx(x = 0,1)
AITLx(x = 0,1) ZF f7 4 I B EAE A AN TLx(x = 0,1) FF A4 I B EAEE NSk . U ENEH TR, 5§
THx(x = 0, ) ZFfEas AL BIAERL, MR AAAE— N a2, HAXNTLx(x = 0,1) 3 47 45 (1 5 1 4E
A2 #ETHx(x = 0,1)AITLx(x = 0,1) %517 28 [F A4 2
Rk, THx(x = 0,1)FITLx(x = 0,1)15 5 #AF A8 LRI :
BEAE: Jem i RAL
BLERAE: e ERAL
TR IR EEAER, 4 TRx(x = 0,18 0, S5 &AM FH SN, HEER B E R
A, M TRx(x =0, 1, 5 mM H SR, HEREYE RS/ T — U B 4 b E a0 5E
et HRGHRMES AL, s BHEETER (B R R Az EEE 0 R A Re g B8, B E|
N RERAEE N EARE, 77— RS S s A 28 30 CA 8RR R AR B o B2 v ARG 58T
o A BARALET, RO EIR WA R, BIanRt TO AR A N iR
(1) THO = 0x05;
(2) TLO=0x08; /b kAEE, B THEES I EEE N 0x0508
(3) THO=0x06; /Mt AEE R, BB THEES I EEE 8 0x0508
(4) TLO=0x08; /b kAEE, | THEES I EEE N 0x0608
(5) TLO=0x09; /UMby kAEER, BB TS I EERE N 0x0609
BN R BB E SR, AL IHEAN—IR, BIERIESFEIRES.
E: 1L 20 3 EPEHEDR,
9.2.1.2 5R1: 1607 2R 28/ Ha8

Figure 9-2 TIMERO 775X 1 ZhfgHE K

A, EREETX(x = 0,1) N 1647 1H s /8 B % . THx(x = 0,1) 2577 S A7 1 647 T 288/ 2 B 28 11
#1807, TLx(x = 0, ) AF R8T o 24 164 T of 25 27 7 v 1 WG Vi tH B, 5 40 B kS 72 I 28 36 R A TFx(x = 0,1)
AR s B 2ex R W R VR, AR — N .

C/TX(x = 0,)hrie Bt Hege e i 24 ThaE, WMRCT (X=0,1)=1, HTIEEIBIT L, 2l
PL5E I 38 Tx(x = 0, ) AN Hi b (10 R BRIE IS, 358 e i S T EUR 2 7% . WiRC/T (x=0,1)=0,
15 R GBI A E I 2 Tx(x = 0,1) IR 4

M GATEx(x = 0,1) = O, TRxE 1 T I 2 B 25

MGATEx(x = 0,1) = 1, RAEINEHAE TINTx(x = 0,1) & BN TRx(x = 0,1) 4 < &1, &
WA TxA T8, AT IR INTx(x = 0, 1) IERKM %85 . TRx(x = 0, ) B IAMAT R A BN 2%, XE
WRE MR TR E 1, E 88 F ek A EIRTRx(x = 0,1)TE O IME T 4h 5. BT LALE VP E I 28 2 1,
%R E T I 48 A7 A7 A BT AG A
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9.2.1.3 FR2: SHLEHIIEEEH = THEH

Figure 9-3 TIMERO 753 2 ThAEHE A

Ji2r, B EETx(x = 0,1)284L H sh BRI EES /e i 28 . TLx(x = 0, DAFHUTEUE, THx(x =0,1)
AF T BB . METLx(x = 0, 1) (171088 3 H 22 0x00 8 , B e 2 i #5368 AR ETFx(x = 0,1), ZF 728 THx(x
=0,)FME#E H AN A TLx(x = 0,1)F o WIREH 2P Wi RE, MTFx(x = 0,1) B 1B = — Al
MAETHx(x = 0, )P E AL . 7L RV E R & BRI THEOT 46 2 AT, TLx(x = 0,1) L0146 1A it
5 HME

b T BB EEIIEES, 72 RS e B A RE R B S 7 R0 — B . IR B A AR A
TCON2H [ TxX12(x = 0,17 3EFE R G b £ B R G B0 1124 4 8 B 28 Tx (x = 0, 1) R B

MR R i 28 R I, AT B 25745 TCONT Ay TxOUT[1:0](x = 0, {74 & i 8% Tx(x = 0,1)i
i) Tx(x = 0,1)Hl 5 sh &l %% .
9.2.1.4 TR3: WSALEIE/ TS (TITL T R)

Figu
re 9-4 TIMERO 755X 3 TJREHE ]

73, B R TO R E P AN T (O80T T H g /e i 2%, 4373 R TLOANTHOS: 1l . TLOfH F 52 i) 2%
Off#zH] (FETCON'H) FLRZAS (FETMODH) fiz: TRO, C/TO, GATEOFITFO. TLOAEH £ 48 4 ak4h
RPN ERER (TR b/

THO R fEFIVE E N 25 ThRE, I PSR H RGP . THOM &R 28 TS HIAL TR LIS Hd A, #E
ERT AT B AR ETFIE L, e R 2T W,

SEN B0 TAETE 7 30}, e 2 17 DL TAEAE 700 1862, HRAREETFIAREM . THI
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FITL1 R GEFIE e i 8 ThRE, WP B KRG8, GATEINLTER. TN Ly BT it
I AERERE S 5, BFOTRIMER 2805 H . ErF 81727 R0, 1ERIERE, 127 R3WHECH .

AT HC B A 728 TCONTH I TxX12(x = 0, )ALIEFE R G Bh el RGN BP0 1/124F N E R 28 Tx(x = 0,1)
FRLREEN

9.2.2 ERE/ATEEE Tx(x = 0,DHRFFE
9.2.2.1 ERTERTx(x = 0,1)3%H|F 7% TCON. TCONI1

TCON
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R R
=EDKLE 0 0 0 0 0 0 0 0
RS TF1 TR1 TFO TRO
fws hFF5 Pi B

TFx Tx(x = 0,13 H A5 &AL
7,5 x=0.1) 0: 1 W SRR 1 23 0, B 0
’ 1: FEOR A, EORE 1
TRx Tx(x = 0,1)iz {747
6,4 x=0.1) 0: {51k Tx T1E
’ 1: JH3h Tx LAk
3-0 - TREE AL

TCON1
fws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) - - TIOUT | TIXI2 - - TOOUT | TOX12
bws | ALRFS P BH
7,6,3,2 - REN G 0, BIERO

Tx(x = 0,1) Eb 55 th Dhg svrfr
5.1 éff; 0: ARILEHTHE Tx HBH A
’ 1: fevrsE i % Tx bhies i ohfie
Tx(x = 0,1) 7 B 2% R Fe i B o Sk £ 400
TxX12 : .
4,0 x=0.1) 0: Tx SEN BT 51N Fos/12
’ 1: Tx ER B8N Fos

72




HC89F0431A/0421A/0411A

9.2.2.2 BB Tx(x = 0,1) T/AEF R TMOD

P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
fif55 | GATEL C/T1 MI[1:0] GATEO C/TO MO[1:0]
hréws hFF5 BiBH
Tx(x = 0,1)[ 4547
73 GATEX 0: W FHAE TRx BIAT1I3) Tx
x=0.1) 1: HAGFE INTx 3 0P RE s Pi TRx B 1, Tx A TAE
o Tx(x = 0,1)5E Hﬁ/ifi&%ﬁ?ﬁi%ﬁ
6,2 *=0.1) 0: Tx FHT ket
’ 1: Tx FFAMBIT5L
Tx(x = 0,1) TAE 77 ik $e41
00: 700 16 7 HBEHE N #8/1H 2 8%
01: 7731 16 AL m &8/ 1H 548
5-4 Mx[1:0] 10: 7302 8 {7 H B EHE I 28 /1H B A%
1-0 (x=0,1) 11: 753 TO 43 /N(TLO/THO)SL Y] 8 £7 e I 88 /1T 528 T

=1k
v 7R3 B THO S5 H T1 9 TR1. TF1 AW, BT TR1 #% THO
S, R ESCH T1 Al T1 W8 TAE R 3.

9.2.2.3 EHFEETx(x = 0,H)HIE F 78 TLx(x =0,1) THx(x=0,1)

TLx (x=10,1)
Ardms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) TLx[7:0] (x=0,1)
PLéws hFF5 P BH
TLx[7: ,
70 MTOL = 0, 1M 2 1 8 4
x=0,1)
THx (x=0,1)
figms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
MFF 5 THx[7:0] (x =0,1)
fgwms NARFS i BA
70 | O = o s s

x=0,1)
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9.3 EREE3

SEM 8 3 42 16 A7 A EHGE R &5, W PN 27 4245 TH3 M1 TL3 Vi iA), 1 T3CON FF A7 #1%
filo IE1 Z7/72510 ET3 (L8 1 SOV e 4% 3 Hhibr.

EMEE 3 RA—NTAETT: 16 A A EBITEER e 48, nT DL E T AL, JFmT DA TARZE
P E A

SERT 28 3 —A 16 frit- B/ e i 2825 /9% (TH3, TL3). 34 TH3 f1 TL3 #¢ 50, FIfE e 288
AR, AP, MO B AR, TR3 AL 1 {28 3 JF A3+ %, 7E OXFFFF %] 0x0000
IR ARG, 2B TF3 AN 1, AR E AR 16 A8 B ERN TR .

fE TR3 4 1 Bf, X%F TH3/TL3 WIS #AE, Aot B8 nE, RadrBHEEFAamE, X4
U JE AR — ki i S g AT B A 4. R TR3 N 0 i, X TH3/TL3 15 #:4F & [F i
SR E A7 A R AT A AR TN

TH3 1 TL3 325 #4848 DL RGP S s 5 KA

W5 T3CLKS[1:014 00, sER 8 3 Afe TAEER BT, W T3CLKS[1:014 01, T3 ¥ 14
NG, e RS 3 T AT AR @ Ui i, 24 T3CLKS[1:014 10 8% 11, BIER &% 3 1
THE B0 YR 32.768KHz fIRA R B RC44K B, SERT 4§ 3 ] L TAREE s AU alids i . 75
FLEM 3 TARAE s A 22 & T3PD_EN 4 1.

2 T3PD_EN A 1, 1fi H T3CLKS[1:0]4 10 B, A s R AR AT Ak, B E R &5 3
A AEE R B AR S T A . e P A, 2B MR e i e B, 4 SR rb T Fe VR A, e ) 1)
RSN ER 2% 3 HT,

VR 7R3 TH3 A TL3 B, EHi{E TR3 =0 (4 TR=1 I, BT IEFETE, S TH3 M TL3 ).

T3PS[1:0]
System Clock 00
B
T3 l Increment Mode Interrupt
» 01 Request
32.768KHz Prescaler g —_—
— > i
Crystal 10 i 1,8,64,256 16-bit Counter —»
]
RC44K 11 Overflow
Flag

[ &

T3CLKS[1:0]

0:Switch OFff TL3 TH3
TR3 1:Switch On

The Block Diagram Of Timer3

Figure 9- 5 TIMER3 ZhAEHE K
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9.3.1 ERE/ATEEE T3 HRTF A
9.3.1.1 ER 25T HF/F2% TICON

T3CON
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R R/W R/W R/W
=EDKLE 0 0 0 0 0 0 0 0
RS TF3 T3PD EN T3PS[1:0] - TR3 T3CLKS[1:0]
fws A5 Pi B
SEI 28 3 v bR EAL
7 TF3 0: Joim CHEfRE 00 BAB AT LIS 0

1. # GEEE D

SE I 2% 3 FE R A A N as AT AL
6 T3PD_EN | 0: A NAR L@ &% 3 TAE
1. AT R Ve 38 3 TAE, e T3CLKS[1:014 01 87 10, 11
SE I35 3 TiAr A L I A7

00: 1/1

5-4 T3PS[1:0] | 01: 1/8

10: 1/64

11: 1/256

3 - TREE AL

SEIT 3 3 fuvrEHlfL

2 TR3 0: ZEIEER 48 3

1: FVFER#S 3

SERT 38 3 THH BRI AL

00: RGHTEF Fosc

1-0 T3CLKS[1:0] | 01: T3 i % A A0 b

10: 4N 32.768KHz ft KR 37 2%
11: RC44K

9.3.1.2 B 2R TIHIE F7F2: TL3. TH3

TL3
fws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) TL3
P s hFF5 BiBH
7-0 TL3 T3 Hfs ZF A7 AR
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B 1, S ASRIT NS A T4, BT R OXFFFF J5, FoR—/MH e eh, tHEs e Rk
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TF4 (T4CON.7) =HEEL, WEn &4t 4 b Wrliae, Ko Egnr a8 4 b, i ER, e E
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DK 9 5 I SR AEREAIRZS I R385, P RE S BOR IS NS5 RAKERH . Kk, 7EV5 10 THA/TL4 %47 4%
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9.5 ENTEES
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FI3 B R . W SRS NG & Ed H PWM B, BT RUOR A4 B PWMO_OEN BY
PWMO1_OEN, IXHf{i& PWMO I iH4E ol LY — N i 2 kA, 4ihSes i i, Wi b i avr
222 PWM R

IR EFLTO B 1, PWMO %t A1 H B Mgt v By FLTO 51 B A5 5481k B ah ], — HA I 2
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Figure 10- 1 PWM 35X} 55 9 %
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AR

TYP2 TYP1 TYPO RLOAD2 RLOADI1 RLOADO - PENCTRL

e

BLRFS ]

PWM2 % i SR i 467
TYP2 0: PWM2 i %t 5%
1: PWM2 Ha x5

PWM1 %y H SR ik 467
TYPI 0: PWMI iL¥ %55
1: PWMI H0axt 5%

PWMO % H SR ik 47
TYPO 0: PWMO i %t 5%
1: PWMO H0a Xt 5%

PWM2 H 3 #H 4 ff G fir

0: &b H3)EE

1: flife H 30 E 2
E: BMEA L, BWORETBSSH)E, SHashisN, FET
RLOAD2 —EEs PWM2 . SR, BEX
MBS HTZE L A E R, BUS L JER, Wil H PWM
[ IE) 2, 728 A 2 AR AS o
EEE=4H PWM BHIHEFE, FHABK PWM BB L2 RS
H, WR=4H PWM KIEABARE, 4 pwm_ov E5SHAR

PWMI1 H 3 E A GEL7
RLOADI 0: ZEIEE3EE
1: ffReEBhEIR

PWMO H 3l E £ GEAL
RLOADO 0: ZEIEE3EE
1: ffReEBhEIR

REAL (B8 0, H5EHO

PWMO/1/2 e e 42 il fir

0: 1 PWMO EN. PWMI1 EN. PWM2 EN i

1: 1 PWMENA 2577 88 £ PWMO/1/2 IR HAE A Ay i, H.

PENCTRL PWMO EN. PWMI1 EN. PWM2 EN {7 A~ 52 PRI o AR IR 25

T KRHIR, PWMO tHEF Ik, Hth 2RI, $TITI), PWMO 1
Bode A OE R A1 JF e it £, i %2 PWMO_OEN Al
PWMO1 OEN #5 .
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10.4.1.2 PWMAE BE F 72 PWMENA

PWMENA
hrgms | 7 6 5 4 2 1 0
R/W R/W R/W R/W R/W R/W R/W
ShifE | o 0 0 0 0 0 0
fiFFs PWM2IEN | PWMIIEN | PWMOIEN PWM2EN | PWMIEN | PWMOEN
fws hFF5 BiBH
7 - TREE AL
PWM21 % th il Az
6 PWM21EN 0: 2%k PWM21 Hith
1: fo¥F PWM21%H
PWMI 1 %t #il fir
5 PWMI1EN 0: 251k PWMI1 %t
1: o PWMIILH
PWMO1 % th il fir
4 PWMO1EN 0: 2&1E PWMOI it
1: oY PWMO1%H
3 - TR B AL
PWM2 i Hi 45 il
2 PWM2EN 0: ZE1F PWM2 #irHh
1: oY PWM2SH
PWM1 % th #2457
1 PWMIEN 0: Z£1F PWMI #irth
1: fo¥F PWMI %t
PWMO % tH #2 il 57
0: Z£1F PWMO %t
1: oY PWMOHH!
0 PWMOEN VE: PWM AR Clf H A 6k o2ty 1106 08 i AR ), b4

FEPWME LS IR, 75 WA PWMAR R FPIRAS  Cin t fPHIRZS
S A AR AT ) 5 RIEAIAE A, R AR S i fi g
PWMAR AT LAY A 7, B PWM AT DU Ay B 3456, b il

WAE L B A2
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10.4.2PWMO FEHR
10.4.2.1 PWMOf 68 F A7 25 PWMOEN

figws | 7 6 5 4 3 2 1 0
R/W R | RR'W | R'W | R/W R/W R/W R/W R/W
ShifE | o 0 0 0 0 0 0 0
PLfF 5 FLTO MODE | EFLTO0 | PWMOM | PWMO0l OEN | PWMO OEN | PWMO EN
fws hFF5 BiBH
7 TREE AL
PWMO HitFiefi tH 79 e RAS 1 R AL
00: PWMO&PWMO 1 & 3 1] 1) A HL T
6-5 FLT0O MODE 01: PWMOHFEIA R E T, PWMO1 b 3 8] w5y H T
10: PWMO SR 8] = 7, PWMO TR 3 (a4 FE
11: PWMO&PWMO 1 i [ 35 A vy v T
PWMO FLTO %1 5 JHI {5 G A7
A EFLTO 0: ZEIEdERI, GPIO Mhfto & Ihfe
1: SYFHFERI, PWMO w64 A 5
e EARN D H ARk ST A A S T S e A 0 A4
PWMO TAERAIESEAT
0: PWMO&PWMO1 _L{FEF E M HiAR =
; PWMOM 1: PWMO&PWMO1 T AF T3l 7 4 H % 5
e B2 PWMO AR T 8l 2 52 1 PWMO ARk,
e TAEEMSI AR, PWMO [ 5 2 b 75 77 25 2K T PWMOL (1)
2 LA A S
PWMO1 % th il fir
2 PWMO1 OEN 0: 21 PWMO1 %t
1: fO¥F PWMOI %
PWMO % tH 2 il 457
0: Z%iE PWMO %t
1: F0¥F PWMO %t
1 PWMO OEN vE: PWMO fe¥Féiit, WAJ07E PWMO EN & 1 FAER, BN
PWMO %t SGPARAS Cia s 0 823 1 A 200 o R A =) 5 BAE
#EE IS, R E PWMO_EN £ {68, PWMO #5n] DAy H 1,
R EES PWMO AT DULE Sy e i 2, s il A8 i 7 B AR 25
PWMO B e % il 47
0: [ PWMO fii
0 PWMO_EN 1: #7JF PWMO Atk CEEHTH50

T RPN, PWMO tHEF Ik, Hth 2RI, $TIFR), PWMO 1t
AR HREH N 1 UG THEL f 32 PWMO_OEN #1 PWMO1_OEN #%
il o
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10.4.2.2 PWMOEHI| & 72 PWMOC

P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R'W | R'W | R/WW | R/W
=EDA:] 0 0 0 0 0 0 0 0
RS | PWMOIE PWMOIF FLTOS FLTOC PWMOS CKO
fws A5 Pi B
PWMO 1 so ¥R A7
7 PWMOIE 0: 2%k PWMO ik
1: foiF PWMO il
PWMO H bR &AL
6 PWMOIF 0: MG 0
1: PWMO Fl BATHE 28, RS 1
PWMO FLT IRAA7
5 FLTOS 0: PWM IEHIRE, ME 0
1: PWM HHiocH], ffEE 1
PWMO FLT 5| JHIfic & {7
4 FLTOC 0: FLTO J{RHL T, PWM %t 5% ]
1: FLTO A& B T, PWM % 5% 7]
PWMO A1 PWMO1 % 45 2 47
00: PWMORMIPWMO14) M & A %L
01: PWMOAE A, PWMOLAMKA
10: PWMOANEA L, PWMOL A=A
32 PWMOS 11: PWMO F1 PWMO!1 ¥ 14 &k
He XA, AR R R R 2 (B S BAME R R 2
A ROWE Dy 2 LE AR T B AME R T PWMO A S0 18] 5 25 L
HHTE], PWMO1 (A5 280 18] A o5 2 B A R S TA]
PWMO £k 47
00: Fos/1
1-0 CKO 01: Fos/8
10: Fose/32

11: Fosc/128
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10.4.2.3 PWMOJH A FF25PWMOPL. PWMOPH

PWMOPL
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) PWMOPL[7:0]
fws A5 Pi B
7-0 PWMOPL[7:0] | PWMO J& 45 77 2411 8 iz
PWMOPH
Mows 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
BAME 0 0 0 0 0 0 0 0
R i - - - - PWMOPH[3:0]
fgwms MRS L]
7-4 - REEN G 0, B
3-0 PWMOPH[3:0] | PWMO JE ¥ & /728 = 4 L

H: BMPWMOE IR B, JEIEsEAL, AR ZERE], Bl
(1) PWMOPH = 0x05;
(2) PWMOPL = 0x08; /Il PWM tH4dsii th, 0 — AN SRR 46 8 3 v 55250405 2 0x0508
(3) PWMOPH = 0x06; /Il PWM tH4cdsi th, 0 —AN SR8 8 3 v 53250405 2 0x0508
(4) PWMOPL = 0x08; /Il PWM tH4cdsi th, 0 — AN SRR 46 8 3 v 55250405 2 0x0608
(5) PWMOPL = 0x09; /Il PWM tH4cdsi th, 0 — A6 8 3 v 5250405 2 0x0609
RANRE B PWM B, TR R R B TR BB, R EBATEN—IR, HEAESH
HEAE N —/ PWM A 44
PWMOJE ] = [ PWMOPH : PWMOPL] * PWMO T i 5t & 349
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10.4.2.4 PWMO 5 % L & 7 #sPWMODL. PWMODH

PWMODL
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=E0KLE 0 0 0 0 0 0 0 0
(ENRS) PWMODL][7:0]
fws A5 i B

7-0 PWMODL[7:0] | PWMO 5 %5 EL 27 77 23441 8 £if

PWMODH
(A - h=s 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
BAME 0 0 0 0 0 0 0 0
(RS R=) - - - - PWMODH][3:0]
fgwms M5 L]
7-4 - RN (R0, FLEO
3-0 PWMODH[3:0] | PWMO /5% th 254725 51 4 i

E: BICPWMO B L f7as, BAERUE S PWMO AIHZ fA 8y, # 2 U AU B XG5 1B 24
&, HABSERE N — NI A%

PWMO 5%t = [ PWMODH : PWMODL] * PWMO L {E 44 & H#
10.4.2.5 PWMOFE X B [6] B 7728 PWMODTL. PWMODTH

PWMODTL
fgwms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=XDAIE] 0 0 0 0 0 0 0 0
IARES PWMODTL[7:0]
A5 M5 L]
7-0 PWMODTL[7:0] | PWMO FE[X i 8] Z5 77 231K 8 £
PWMODTH
fws 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
B4 - - - - PWMODTH][3:0]
P s hFF5 BiBH
7-4 - RN GER 0, 5RO
3-0 PWMODTH][3:0] | PWMO ¥E [X i [i] 27 17 % =7 4 AL
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2 PWMOM=1 B, PWMO TAELE 2 BB, i FEIX i 8] 27 748 1% FH oK 4 it PWMOT 1 /4
FEH RS, BT AEZC PWMO AT LU A 2 B AR, {2 5 25 EE AT DURTE PWM I .
HAMER R : PWMO FEXFf[a] = PWMODTH : PWMODTL] * PWMO _LAER 8 3 .
HAMER : JEX I 20N T 2 LR E], BRI [E] 5 5 23 LG R] iR 24200/ F PWMO JE B .
FSTRER R PWMOIL (525 ELIE] = PWMODTH : PWMODTL] * PWMO T4 & 1.

10.4.3PWMI1 Bl
10.4.3.1 PWMlﬁﬁE%ﬁ%%PWMIEN

hréw 5

7 6 5

4 3 2 1 0

R/W

R | R’'W | R/'W

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

SAE

0 0 0

0 0 0 0 0

Y zaa =

AR

FLT1 MODE

EFLTI PWMIM | PWMI11l OEN | PWMI1 OEN | PWMI1 EN

e

RS

BB

7

OREH AL

6-5

FLT1 MODE

PWMI it Bt tH 79 R AS I R0

00: PWMI1&PWM 115 1] 2 A HL T

01: PWMI R ARMK FL -, PWMI 1R A e v e T
10: PWM g 18] v L ~F,  PWMIT s 38 () 1% H
11: PWMI&PWM 1 A ] 45 4 v L T

EFLTI1

PWMI FLT1 1 5] JE e Ar

0: X i-HERI, GPIO BhAEEIL & IhAE

1: FoVFdkBatt i, PWMI HBEAs 4 A 5
e FLAM HABE R g ST A R A S T S e A T A

PWMIM

PWMI1 TAERE R IEFHEAL

0: PWMI&PWMI1 TAET B M A%

1: PWMI&PWMI11 T AEF a7 H Ak 5%
e B2 PWMI AR TN 2 5E 2 1 PWMI #idk,

PWMI11_OEN

PWMI11 #2147
0: 2%k PWMI1 %
1: oY PWMIL %

PWMI1 OEN

PWMI #ir it #1467

0: Z&i- PWMI %t

1: o PWMIL %
I PWMI feirf iy, 40 PWMI_EN & 1 A B R, BI04 PWMI
g tH G PALIRAS o O B oty 1 0 R i A =) 5 R AR (-4
t, HE PWMI1_EN 7 f#GE, PWMI #0] DLAS b iy, Bt PWMI
ATDME N e 28, s A8 o B AE 2K

PWMI1_EN

PWMI B g e %47

0: XM PWMI fih

1: #TJF PWMI BB CEEHTHED

e RHR, PWMIL tHEUF Ik, frthSCRISCH . FTITRS, PWMI T4
PRI 1 FFAATHEL, %52 PWMI_OEN A1 PWMI1_OEN 5.
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10.4.3.2 PWMI1ZEH| & A2 PWMI1C

P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R'W | R'W | R/WW | R/W
=EDA:] 0 0 0 0 0 0 0 0
RS | PWMIIE PWMIIF FLT1S FLT1C PWMIS CK1
fws A5 Pi B
PWMI 1l e vr A7
7 PWMIIE 0: 2%k PWMI ik
1: foiF PWMI il
PWMI1 Hilibr &AL
6 PWMIIF 0: MG 0
1: PWMI FHATHE RS B, FHAELRE 1
PWMI FLT IRAA7
5 FLT1S 0: PWM IEHIRE, ME 0
1: PWM HHiocH], ffEE 1
PWMI1 FLT 5| JHIfic & 17
4 FLTIC 0: FLT1 A RH T, PWM %t 5% H]
1: FLT1 A& HTR, PWM % 5% 7]
PWMI A1 PWMI1 % H A e 356 47
00: PWMIMPWMI 1A &A%
01: PWMIARA, PWMILUNKA &K
10: PWMIAKA R, PWMILAE AR
32 PWMIS 11: PWMI H PWMI11 ¥ 164G 3L
He XA, AR R R R 2 (B S BAME R R 2
A ROWNIE Dy 2 LE AR T EAME R T PWML A B0 8 5 35 L
HATE], PWMIL1 A ROHE D o 25 e ) BN TE]
PWMI1 ik 41
00: Fos/1
1-0 CK1 01: Fos/8
10: Fose/32

11: Fosc/128
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10.4.3.3 PWM1E A HF A PWMIPL. PWMI1PH

PWM1PL
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) PWMIPL[7:0]
fws A5 Pi B
7-0 PWMIPL[7:0] | PWMI JH A&7 24K 8 iz
PWMI1PH
Mows 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
BAME 0 0 0 0 0 0 0 0
R i - - - - PWM1PH[3:0]
fgwms MRS L]
7-4 - REEN G 0, B
3-0 PWMIPH[3:0] | PWMI JH¥I& /728 4 L

H: BMPWMILE IR B, JEIEsRAL, AR ZERE], Bl
(6) PWMIPH = 0x05;
(7) PWMIPL = 0x08; /BT PWM TH4asd t, 0 — A& BT 46 A A v 5 4508 > 0x0508
(8) PWMIPH = 0x06; //HLEf PWM TH4asd t, U — A& BT 46 A AT 50 4508 > 0x0508
(9) PWMIPL = 0x08; //ItEf PWM TH4as t, U — A& BT 46 A AT 50 4508 > 0x0608
(10) PWMIPL = 0x09; //HtBf PWM THEcR G o 0 — A& BT 46 A AT 50 4508 2 0x0609
RANRE B PWM B, T IRA 8 R B TR BB, R HBATEN—IK, HEAESH
HEAE N —/ PWM A 424
PWMI1JE ] =[ PWMIPH : PWMI1PL] * PWM 1 T A i 5 & 349

10.4.3.4 PWM1 5% L FF2PWMIDL. PWMIDH

PWMIDL
fgwms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
BAME 0 0 0 0 0 0 0 0
(VRS R=) PWMIDL[7:0]
fgwms MRS L]
7-0 PWMIDL[7:0] | PWMI (545 L5 /7 21K 8 fir
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PWM1DH
P s 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
R PWMI1DH][3:0]
fws hFF5 Pi B
7-4 TR (R0, B
3-0 PWMIDH[3:0] | PWMI 5% tb A A7 a8 s 4 fr

E: B PWMIL G2t afids, BEAERLME S PWMIL B Z 78y, #2 BB oumin s 15eL
&AL, HABMEE F— NEPA B R

PWMI1 5%t = [ PWMIDH : PWMIDL] * PWM1 LAE 8 &

10.4.3.5 PWMI1AEX i} R BF 788 PWM1DTL. PWMIDTH

PWMIDTL
PLéws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(ENRE) PWMI1DTL[7:0]
Mows S Pi B
7-0 PWMIDTL[7:0] | PWMI1 FE[X i ] %5 A7 2315 8 £z
PWMIDTH
Préws 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
BAME 0 0 0 0 0 0 0 0
K= PWMI1DTH][3:0]
fgwms MRS L]
7-4 - TREAL (BN 0, HIEHO
3-0 PWMIDTH][3:0] | PWMI1 FE[X i [6] %5 47 8% = 4 ir

2 PWMIM=1 i}, PWMI1 TAEAE 2 B2, o A58 X i 8] 25 A7 28 4 FH K 24 PWMIL 195
RS, BT EL PWMIL TT A=A 2 BRE AR TR, (2 5 2= o AASE (K PWM 3% .

HAMERX T : PWMI ZEX B [E] =[ PWMIDTH : PWMIDTL] * PWM1 {4 & 3,

FAMEAN: SEDCHS [ 20200/ T o5 25 LB 8], BB (] 55 7 2 B TR] PR AT 207N T- PWML S B
TR R PWMILL 55 EUsHA] = [ PWMIDTH : PWMIDTL] * PWM1 LA i & 381
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10.4.4PWM?2 FEiR
10.4.4.1 PWM2{F fe FF 2 PWM2EN
PLgws | 7 6 5 4 3 2 1 0
R/W R | R'W | R'W R/W R/W R/W R/W R/W
SAifE | 0 0 0 0 0 0 0 0
IKER= - | FLT2 MODE | EFLT2 | PWM2M | PWM21 OEN | PWM2 OEN | PWM2 EN
Aréwms MFF5 PiEH
7 - FREE AL

PWM2 it fdi tH 79 AR AS I R L

00: PWM2&PWM?2 1 i i H 1] 15 i H T
6-5 FLT2 MODE 01: PWM2 ks A RMK FL T, PWM2 1 b 3 [a) v L T
10: PWM2 i 1] vy L ~F, PWM2 1 e 34 ) A1 H
11: PWM2&PWM2 1 # i 14 5] 451 4 e oL S

PWM?2 FLT2 #% i 5] JAd GEAT
0: 25 R, GPIO MhRgEH & 1) he

4 EFLT2 Lo SVFMRERIN, PWM2 BRI A ]
e EAN L H ARk ST A A S T S e A 0 A
PWM2 TAERE R IEFEAL
0: PWM2&PWM21 TAE T E#hMigiy H % 5
3 PWM2M 1: PWM2&PWM21 AT s7 4 H b 5
e B0 PWM2 AR 8l 2 2 1 PWM2 Ak,
PWM21 % th # il fir
2 PWM21 OEN 0: 2%k PWM21 i
1: Fo¥F PWM2I1 #irt
PWM?2 %t #1467

0: ZEiE PWM2 Hith

1: FoVF PWM2 %t

1 PWM2_OEN | 7:PWM2 fuVifauth, 2072 PWM2_EN B 1 T A2, 505 PWM2
G PAIRAS CHf B ot 2 afs 1 0A 508 i A 20D 5 R4 14
H, HEA PWM2_EN AL giffifE, PWM2 # AT DL A iy, B i
PWM2 1] DIE N e i #5488 oo B AR 285

PWM2 B fd e % il 47

0: XM PWM2 fih

1: $TJF PWM2 B CEEHTHED
E: RHIR, PWM2 tHEUF L, HHHSLEIOCH . $TITRE, PWM2 1
A E N 1 615, S % PWM2_OEN #1 PWM21_OEN #%
il o

0 PWM2_EN
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10.4.4.2 PWM2E | FF A7 25 PWM2C

P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R'W | R'W | R/WW | R/W
=EDA:] 0 0 0 0 0 0 0 0
RS | PWM2IE PWM2IF FLT2S FLT2C PWM2S CK2
fws A5 Pi B
PWM2 1l so ¥R £r
7 PWM2IE 0: Z&1F PWM2 Hrlkr
1: foiF PWM2 Hilkr
PWM2 Hi bR AL
6 PWM2IF 0: MG 0
1: PWM2 FIHATHE 28, FHAELRE 1
PWM2 FLT IRAA7
5 FLT2S 0: PWM IEHIRE, ME 0
1: PWM HHiocH], ffEE 1
PWM2 FLT 5| JHIfic & 17
4 FLT2C 0: FLT2 J{RH T, PWM %t 5% H]
1: FLT2 A& H-T, PWM % 5% 7]
PWM2 il PWM21 % i 2k 47
00: PWM2HMIPWM2134) M & H %L
01: PWM2AEA, PWM2IAMKA
10: PWM2AIRA R, PWM2IAEA
32 PWM25 11: PWM2 Hl PWM21 ¥4 &k
He XA, AR R R R 2 (B S BAME R R 2
A RONIE Dy 2 LE AR T B AME R T PWM2 1A B0 8] 5 25 L
HATE], PWM21 (A5 2808 18] A o5 2 B A B R S TA]
PWM2 I} ik 47
00: Fos/1
1-0 CK2 01: Fos/8
10: Fose/32
11: Fos/128

10.4.4.3 PWM2 A & F#5PWM2PL. PWM2PH

PWM2PL
figwms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:) 0 0 0 0 0 0 0 0
(ENRE) PWM2PL[7:0]
fws A5 Pi B

7-0 PWM2PL[7:0] | PWM2 J& 27 77 241K 8 fir
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PWM2PH
P s 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
e - - - - PWM2PH][3:0]
fws A5 Pi B
7-4 - RN (2N 0, BERO
3-0 PWM2PH[3:0] | PWM2 A% 788w 4 fif

B PWM2 A IR S st L, RS MUEAL, SR ASZER &, Blhn
(11) PWM2PH = 0x05;
(12) PWM2PL = 0x08; //ItBf PWM TH4cds t, 0 — A& BT 46 8 A v 50 4508 > 0x0508
(13) PWM2PH = 0x06; //HLEf PWM THEcsd t, 0 — A& BT 46 8 A v 50 4508 > 0x0508
(14) PWM2PL = 0x08; /B PWM TH4ds o 0 — A& BT 46 F8 A v 50 4508 > 0x0608
(15) PWM2PL = 0x09; //HtBf PWM THEsd o 0 — A& BT 46 8 AT 50 4508 > 0x0609
RO R BN PWM I, TR A8 R B TR BB, R EBATEN—IR, HJEAESH
HEAE N —/ PWM A4 44
PWM2JE ] = [ PWM2PH : PWM2PL] * PWM2 T4 i 5t & 34
10.4.4.4 PWM2 5 22 L B 728 PWM2DL. PWM2DH

PWM2DL
PLéws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
M PWM2DL[7:0]
Mows MRS Pi B
7-0 PWM2DL[7:0] | PWM2 5 %5 EL 27 fE 211K 8 fir
PWM2DH
Prdw s 7 6 5 4 3 2 1 0
R/W R R R/W R/W R/W R/W
XDAIE] 0 0 0 0 0 0 0 0
R - PWM2DH][3:0]
fgwms M5 L]
7-4 - REA (B2 0, BHEO
3-0 PWM2DH[3:0] | PWM2 5 th 27 f7 45 = 4 L

W B PWM2 F AR, BRERMMEM PWM2 I A75%, # e B aide a5 s
iR, HABSHEAE TS — NG 2.
PWM2 525tk =[ PWM2DH : PWM2DL] * PWM2 T {E i #h & #i
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10.4.4.5 PWM23E X i} 8] Z 725 PWM2DTL. PWM2DTH

PWM2DTL
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) PWM2DTL[7:0]
fws S Pi B
7-0 PWM2DTL[7:0] | PWM2 FE[X i ] Z5 77 231K 8 fiL
PWM2DTH
Mows 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
BAME 0 0 0 0 0 0 0 0
R i 2 PWM2DTH][3:0]
fgwms M5 L]
7-4 - RN (R0, BEO
3-0 PWM2DTH][3:0] | PWM2 JEIX i [] &5 47 %5 5 4 11

2 PWM2M=1 i}, PWM2 TAETE 2 BEAT AR, I A8 X s 1) 25 A7 28 4 P R 24 45 PWM21 15

LA AR, BB E PWM2 o DL AR 2 BRE EARE A, H & 25 e n] UASE I PWM BT .
HAMEFF: PWM2 FEX S A] =[ PWM2DTH : PWM2DTL] * PWM2 TAE i 4 & 341 ;

BAMEAT: FEXI (A6 T 7 2 EUs Ta], - SR IXCIS 8] 5 5 2 BGOSR 8 R 25/ T~ PWM2 & 3
ST PWM21 525 LI E] = [ PWM2DTH : PWM2DTL] * PWM2 AR 8 15 ;

105




HC89F0431A/0421A/0411A

11 BARRSATPWMARER

11.1 PWM 5t

8 17 PWM #ir i

AL PWM JE B A i, (H S A 12 A7 PWM SEH [F]— [F) &

fh HE AR T R

PWM 0] il e if 2/ 1B A, B A a7 A2 28 5 NIHYoE I 288, e ot 2Es A

11.2 PWM BT HFES

Y V V V

11.2.1 PWMB3 ¥R
11.2.1.1 PWM3 % | &£ 28 PWM3C

PWM3C
e 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
FALE 0 0 0 0 0 0 0 0
P55 | PWM3EN | PWM3IE | PWM3IF | PWM3OEN | PWM3S PTCK3[2:0]
s | AKS P9

PWM3 B A G458 il fi7

0: X[ PWMS3 fk
7 PWM3EN 1: $TJF PWM3 i CEFrH40
e ORMIES, PWM THEUE IR, SRS
FIFFE, PWM TS M 1 HFERTHEL, %t 52 PWM3OEN #5i
PWM3 H i so VF A7
6 PWM3IE 0: Z%i1E PWM3 ik

1: f0¥F PWM3 ik
PWM3 H Wibr AL
5 PWMS3IF 0: BHF 0

1: FEFE 1, A PWM3 tHEEsE H KT PWM3P i) 4 & 1
PWM3 % th A RE AL

0: PWM3 25 L%

1: PWM3 R4
4 PWM3OEN | 7¥: PWM ¥4, L7 PWM3EN & 1| FAAM, BN PWM i
HOCPIRZS Clay H o S 1 a2 A A 2D 5 R ARAE R4 i
REFARA A RE, PWM AR 0] LAV A i, BIGES PWM A] DR R E
BT R T, e HIA B MO BN AE L.
3 PWM3S | PWM3 % H AR 1 e 3 o7
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0: PWM3 f5 %A 0] Ay v
1: PWMS3 5 %A ] A P
VE: BRuEHIsL, SERIAERL, A RO R TR A E i)

PWM3 T AR I s 247
000: Fosc/1
001: Fose/2
010: Fosc/4
011: Fos/8

2-0 | PTCK3[2:0]
100: Fou/16

101: Fow/32
110: Fos/64
111: Fos/128
TE: BRueEdlh, SCRIZERL, AR AR R B

11.2.1.2 PWM3 E B FF25PWM3P

PWM3P
figwms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
RifG e PWM3P[7:0]
fgwms M5 L]
7-0 PWMB3P[7:0] | PWM3 & 2717 a%

11.2.1.3 PWM3D 5 L F 725 PWM3D

PWM3D
fws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) PWM3D[7:0]
P s hFF5 BiBH

PWM3 5 7% LL 25 17 4%
7-0 PWM3D[7:0] PWM3P < PWM3D i}, 57 100%
PWM3D = 0X00 I}, 545 0%
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12 B THERN2WDT

12.1 WDT 4%

> ARG E A A

> AL ETE T AR AR R R A e

> ] R E T A TR

HC89F0431A/0421A/04 1 1A | 141 € B 48 & — AN G TH s, JLRT B R Y ER(RARC, AT Ll s %7 A7
AR S N /A R 2 59817 . WDTH B, 8 2 15 2 AL T RSTFR 25 47 2% B I WD TRF A7
KEIWT. WIRWDTRST AL, WIWDTH NS0 25, WHRWDTRSTHNO, 1M HWDTHH Wi {Eae, W
S PEEWDT

H T N EBIRARRCHR 37 2 3R B T 2 A w22, PRI 8 I 45 S84 T 1 3800 & PN SR AR R CHIR 7 45 1
FLSCAEE, SR 5 R S o AR A AR E AT VAl H N 1) (1 T 5

HC89F0431A/0421A/041 1A [ 145€ I &t th J5 A Wi AR &, BEAE THMEARE, w#si,
IR M AE, IEWDTHAE R 55 BAH R HI A R AT, AR,
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12.2 WDT MR &HFS

12.2.1 WDT #E#|&F 73 WDTC

Préws 7 6 5 4 3 2 1 0
R/W R R/W R/W % R/W R/W R/W R/W
=EDA:] 0 1 0 0 1 1 1 1
(ENRE) - WDTRST | WDTF | WDTCLR | WDTPD WDTPS[2:0]
fgwms M5 L]
7 - TREE AL
WDT & A AL

0: %%1F WDT Efv
1: 2% WDT A7
vE: Z5E WDT E478), WDT 1H8k AR H AT LLE A W ks & .

6 WDTRST

WDT i R bR & 47
5 WDTF 0: 7 WDT &g, A Wi S 3R 1415 0
1: WDT ¥, WDTE 48 1, o] Trhkngsk

&I IEFAL

! WDTCLR | | v WDT 105, B 203 0 %10
WDT 2 i/ LR 38 A7l
. S 0 2 IR HUBE ST A0V WDT JE47, U155 o T 7T I 4 52 fr e
24, WMBREAFERERM, 1M H EA=1, EWDT=1, <JWrMEER%:.
Lo 28RBSt 48 I WD TIE AT
1 V2 ST B RS B
000: /8
001: /16
010: /32
20 WDTPS[2:0] 011: /64
100: /128
101: /256
110: /512

111: /1024
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12.2.2 WDT HH# LB F 7% WDTCCR

P s 7 6 5 4 3 2 1 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 1 1 1 1 1 1 1 1
(ENRE) WDTCCR[7:0]

ALgi S RLAE S L]

WDT TH A 77 A7 2%

7E: WDT 114285 WDTCCR[7:0]ULECH, it I H 50845 0 BT
HA 00 B, KoK WDT Dige ((HA KA ANEEAT RCO, HIAHYST
&1 WDT. 5 AJE 0 2Ry, #4530 WDT.

7-0 | WDTCCR[7:0]

N LA 44KHz BT, BUSERI PSRN RC AR AT @E T e i 2 5 B TR &5 2
HEHINHA] = WDTZ 0 280 * (WDTCCR[7:0]+1))/5LFn A #RAARCHRE .
WDTCCR[7:0] = OxFF A& [ ] H i [a) i R 2% .

PS2 | PS1 | PSO | WDTAHRR$K | HRDHE WDTE K i 8] @44K

0 0 0 8 0.182ms 46.55ms

0 0 1 16 0.364ms 93.09ms

0 1 0 32 0.728ms 186.18ms
0 1 1 64 1.456ms 372.36ms
1 0 0 128 2.912ms 744.73ms
1 0 1 256 5.824ms 1489.45ms
1 1 0 512 11.648 ms 2978.91ms
1 1 1 1024 23.296ms 5957.82ms
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13 HHARPWREZZUART

13.1 UART %t

> 27N UART
> ZMI/EAR
> ZPERRAE I

13.2 TEAFR

UARTAH 4R TAETT 3, DMt , AT SBUF/E N HFrar 2 8 1 SR 2 R sh ik . 77
O % 4RI = OFIREN = IWIG I X STETXD S| b= A — A5 5, SRISTERXD S
A . AR E T A B A BRI AT I (CUIRRT = OFIREN = 1) o AMBAE AR IEAE LI
EARAEAI UG . 1R R I% Z B TXD 5| 2 254 50 B i e P

SMO | SM1 | THEHFR ey PR
0 0 77500 [F] 24 TR Fose/ 12x6UX0
0 1 Jral 7 JE I #8411 H%/16
1 0 772 S (2SMOD /64)xF s,
1 1 773 R JE I ZR 4R H 2/ 16

13.2.153% 0: [FEPEX Tl

J7 ROZFF SAME R & W R, ERXDSIE_ WK B ATEE, TXD SR £ AL 4
HC89F0431A/0421A/041 1 ASRMETXD 5| L (RS A A Bh, DR Ry 302 B AT A5 12X e 7EIX
AR, SRR 8L, ARSI B R % .

I B UX6A N0, P HF R [ 58 N Fosc H1/12881/2. {UX6H 25 T0RF, 5473 K PAFosc11/12i8
17, UX6AI 55 T 10, HEAT 0 1 PAFosc 1/2384T « SARUES0S1ME—AN[F] 1142, HC89F0431A/0421A/0411A
1577 RO A PR PARF 2

DhaeBHEE W T E AR, Zdmdst RXD 518 AR 470 0, BALR Bkl TXD 51 .
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Figure 13- 1 UART 3 0 ZhagHE
FEATHs SBUF 1A HERF A ds M BHAEH 2 AZIKIE. T —DMRGEM B TX EHIPITHRIE.
P R SEAE AL B T BRI, B A S KN R IBIRN AR AR AL, SO E 0. BBALA s
A 8 iR e, TX EHE S IR AGR1RAE, RIS/ T — D RGN B LT TIAZE 1.
Write to SBUF

A

RxD

- YDDXD1XD21D3XD4XD5XD6XDTY

TI /7

Figure 13-2 #i3{ 0 #dfs A& i 7 4E ]
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REN £ 8 1 il RIALE 0 WU, T — ARG R Shil, ER AL 0 LT HE B SR,
B e ap Ar A KN B IR IR IE RS L. AT 8 R # R BIR A Zr A7 Th 5, RX il g 1320,
FEN — ARG B BT RTEAL, EEIHRAIHEEA T — IR

= xDDXDiXDZKDSXDélXDEIDSXDTK

=

Figure 13-3 izt 0 MR 42
13225 1: 8/ UART, A&WHHER, BEBEWT

Jra 1 SR 10 A2 AW TS b il e, 10 Arih— MR G248 00, 8 MEEfL (IRAZAERT) M—
MEILAL G2 1D Al fER, X 8 MEdEfLAA# £ SBUF HrMi {5 LA ik A7 4E RB8 1. Jra 1
RIS R S I 4 4 1R HH /16

ThRe BRI a0~ B Fs

Figure 13-4 UART £ 1 ZhREHE K]
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fEATR: SBUF 11y H AR & A7 88 10 S ERAFH & R 30 K&, Skbr B RIERZ N 16 0Bt B o (1R —k
BAE 5 I R GER BPOT AR, BIRAZI 18]S 16 0 Mg 2 [F2P 1, 5% SBUF (IS #AEARD . i
GRS AE TXD S ER Y, WRJEE 8 M Malr. fEREMAL T A7 PRI 8 M BE# K IL 5 )m
A TXD 5 ERZ L fEf R AR RIS T bR & EA

Write to SBUF

[

TxD

—\Stanl DO XD‘IXDZIDS K D4 rDSIDGXD? YStop

Shift CLK

Y AYAVAVASAVAVAVAVAY
Tl /—

Figure 13-5 #5201 $dls K2 i FRAE 1]

RARENE I A SRVFEIR . JRXD 5| A 2R BEATIS B3 AT D TR UR U R AT 80 . ik, CPUXYT
RXDAWIRFE, RAEEAF N PRRI1665 . AT IR, 1605 33 B G A, XHBT16%>
ATH A SRXD 31 B AT EARAL R D . 1603 B s — 0 B TR 23 S 16 IRAS, 7E287. 8. 9
ARASEF, A 2% 0T RX D 1) FEFREAT KA o NI, FEIX3ANRASR AR 2D 20K — 3
AWM R IEE —AEO, P AN — WU LA T, AL RS, BRI LI
PR, FRRXDIIM ES— N NEENHIERR . SREMH R, WAL TAE, HEEBANLT
PLEIFELL Z5 A7 2% o SANEIEAL A IAME LA CREEHRIIE LA, VT FRRSMM D) BAZ G, B
L2 AT A5 10 P 2R L7 (B B AR 1 LA ) 320 1l 2 NSBUF FIRBS Y, RIE 1, {H LA & T 51 %A

(1) RI=0

(2) SM2 = 08 & B 1k A= 1

IR A, IS AfEIbAL CEEHRRIE IR 2N RBS, 8 M 2E N\ SBUF, RI
WeEA . BB ImIS BR. IXBF, BUEK E B L PRI RXD i 54 75— TR P b
R AHEZE R, R )5 A BEF IR

RxD
\Start/ Do X D1 Y D2 X D3 x D4 x D5 x D6 x D7 y Stop
SRR | N R

Shift CLK

Y AYAVANAVAVANAVAWAY N

RI

- [

Figure 13-6 #5551 Zd #2050t 7 AiE ]
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132353 2: 947 UART, [EEBEER, BRIELEWNT

XA 7 A D AU TIEAE I 11 AL — il — AN A G5 00, 8 MR (RALERTD,
— A GREEE 9 BB AL —ME AL GBEE 1) Hf. 70 2 SR ZHUEE A HE R A R
ZHREET) o EHURLIER, 559 BdEAr (TBS Ar) ATLAE 0 8¢ 1, i, AI5 A PSW H (&%
A1 P, B AE Z LA o B8 A bk bR B AL 43I EIBIE R, 25 9 BRI N RBS MMifs AL AN RS
SMOD {7 3E BRI R 3N R G0 TAESARI 1/32 8L 1/64. ThEeHAERIA0 T Fis.

Figure 13-7 UART X 2 ZhREHE K]
R4 SBUF £ H AR 5 /728 M S4B 22 8 s K 1%, RN 0K TBS SN B R E AL A7 A7 45 (126
9 frrre SERR BERIERM 16 73St Hds it T — kB Z 5 I RGN BT a6 1), BRI AL ) 5 16 43
Bt B 2 FL ), 5% SBUF S EAFIL . BIGALE %/ TXD 51 B, )52 9 k.
FER IR AR FAF AT 9 MBI EN R IE 75, ¥ LA e TXD S ER ), fE4% LG0T 4R K& i
TI br&E B,
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Write to SBUF

[

TxD

' \Slart/DDXD1YDZKD3XD4XDSXDBKD?XDBYStop

R VAVAVAVAWANAWAVAWAWAW
TI /—

Figure 13- 8 117 2 il & % i FAE K]

HARENE B A VPRI . MRXD S| B 21 R B e 84T DO i R 47 8dis . ik, CPU
XRXDANWERFE, RFEEF NIRRT 165 . Sl SRR, 160t e Ll 8 6. XEBIT 16
SRR S RXD S B AT EARALF D o 163 T B 280 R — A2 I [E] 20 A 16 IRES, 7EEE 7. 8.
OIRASI, A28 X RX D (1) BT 3EAT KA . NI RS, FEIX 3R R 2 /DG 20K PR — 5L
B A R ER I S — AL A0, VLB AL AR — i E fI G AL, AL RN, B
WAL, FRARXDIIM B — TR EER. HEGAA M, WA TAR, FEEBARLE
REBIREA T A7 2% . ONEHRAL AN LM LN RN Z S5 s BB AL B A7 2% I N 254 53 77 2 ASBUFAIRBSH, RI
B, HLAH L T 5%

(1) RI=0

(2) SM2 =0 E A= 1, HEBEUH 737 &2 ALtk

WXL A2, B A ZEINIFE ARBS, 847 %i#a# ASBUF, RIFEE A, 5 F2U )£ Hm i 2>
ER

EAF IEAL B, BRI [l 21 548 RXD g1 B 7 — A TR . A i3S R, R )5
A BE R IR

RxD

—\Star‘tlDDXD1IDZXD3Xﬁ41D5XDEXD?KDBYStop
ansampie (|| [l I 10 M

Shift CLK

RV AVAVAVAVAVAVAVAVAVAY
- I

Figure 13-9  #2X 2 Hdfs Bl 5 HE ]
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13245 3: 9/7 UART, AR, BEEWT
Jr R 3 TR 2 B TS EA B r 2 1 B R 2

Figure 13-10 UART #5583 ZHAEHE K]
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133 IR R AR

SERT 3% 4 AT LAMEN UART1/UART2 MR EER KA RS . RPN 48 4 B TAE7 0 1 VRN R R R 4R
& 12 NS B E T AL B3 4 (0% H 2 51 R 2 4 4 B FF AR 16 A {EIRA
SERS A 4 TGRSR, SRR R . SRR R R A, AT LLOCH] ET4. BRFR T4
ARITE:

BaudRate = — x —T¢/PRESCALER oo i e 4 Sy R R 7B 58

16  65536—[TH4,TL4]

b, TH4 A1 TL4 NERS 28 4 B 748 .
RN H FHFose MR 55 FH 45 26 BT 0 187 (1) 7 B 2 4 04 TH 400 -

R Fosc
B 4MHz SMHz 16MHz 32MHz
1200 FF30 FESF FCBF F97D
2400 FF98 FF30 FESF FCBF
4800 FFCC FF98 FF30 FESF
9600 FFE6 FFCC FF98 FF30
19200 FFF3 FFEG6 FFCC FF98
38400 / FFF3 FFE6 FFCC
57600 / / FFEF FFDD
115200 / / / FFEF
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13.4 ZHLERE

13.4.1 KA4HBER T

JrRM G A EAEH T 2@ M. XA, IR s, oM ARB8H,
ZJa A b AL, WX BB EUART: MU B1E b4, HRBS = 18, AT LB 0 GERARERI
AL o M EAISM217, UART LAELE 2 WL B

ELZHUEBNRGH, %W Nk kX —IhRE. LENERIE IS LA ML ) — A,
Je ik —Hbk Y, LGk H AR ML Mk 55 5 50 4 o] SR ORI AR X, bk = 45 B B O
1, HEF T 9N N0,

WTRMHISM2 AT, A S 3 #0735 i iy . Mok 35 mr DU T KL= A b, & — A MHLER
R TR U B b IE 775, DLAV AR NUR A B AR ML, 3T B DAL SM2 AL AT FHAE, HHE&
FRUSC R BRI 710 . J B e FERT, ML — O SM2 B AL A # kML, TR KESM2
BT, ANme N E 71 .

WE: £, SM2ARRE IS (AR B A R, WRSM2 =1, Fcrh WA 2 e 5. B 240 3] —
M R 1R A .

13.4.2 H3) (B4 HuhbiRA]

1E7 27 39, SM2E A7, UARTIEZITIRA W R BB 10467, RBSFISEIMI AT (HhkF75),
BRI G 7T A S UARTIOM AL, UART A — b, MWL SM2iBE, #Uks S: 5005 7
s

FRN IR Z T M AR B o 2 WL Rk —HEHR S T ML — N, 400 ik
H bR MALHLE o BT A ML RIS AL T2 Y, 9 1 B ORAAE SR USctb il = 5 ) 72 A e BT, SM2 A b 2B A7
H Bl bk R R s R Mk DR I LA RE = 2E i T, 4 58 stk L%

s AR e, HihEVCHC B MHLTE Z=SM2, 4k SRS 7717 o B ASUTIC B AHLAS3Z 50, 4% 4k 452
SRRSO B ILIC bk 7 . A EE BRI E e, bk VSRS (R MHLR I FF IR SM2 B A7, ZABE BT A
fEik AR EE T, E RIS T — b bk .

8 B 2 kUM haers,  EALAT U R A 45 8 B AL IR E R 5 — N EE A MLETE . EAL
R Rk o] DL A WAL B AR DI BE 25 7745, MLHBEE (SADDR) kbbb b7 il (SADEN).
MALHBSE S —A 8 AL 5715, 7T SADDR #f##54' . SADEN H 1€ . SADDR &M A S S, W
R SADEN H3E—£774 0, JIl SADDR HHAHMNAZ#E 208, 41k SADEN hAE—fr &7, Il SADDR H4H
LR T = AR 2 e kil o GX AT DA P ZEAS 20 SADDR Z A7 A% I A LB E (15 0 R R S Hb Sk
E2OV NI

MALL MAL2
SADDR 10100100 10100111
SADEN 11111010 11111001
25 Hhhk 10100x0x 10100xx1
]tk 1111111x 11111111

MALTFIMAL2 20 58 M bk AR AR R o MALL 20 T AR, 1 ML (AR e 1. P R 5
MALERES, L0 5 RARA N0 HadE (101000000 o 284031, MKLIEIE 16780, MHL2HEE1
Pk 2ms . Rk, RE5MHL2IEIRES, FHALAURE S LA T HbE (10100011) o QiR 34175 2 [H i
5 AL, ORI AT, 5514070, 207 4 5 MATLHS 200, 15 /NS [5] stk FH - 32 5 9 S AL (1010
0001411010 0101) .
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FEHLATLUERL T R b 5 A MHLFE A8 . XA Hihk%F T SADDRFISADENIf7 8L, &5 A0
FoRGNIW AN . ZHUEBLR, b NOXFF, iZ 3tk ATk AT MHLR S

Z8i5 005, SADDRHMSADENW N ZF 7 a WILA A0, IXPHANSE R8T 20 bk f ko
xxxxxxxx (T DL #HE 208 o XA 80 5k 7 2 MHLE IR, 2818 7 B33k 77 . XFEMUART
AT IR FR P2 AR NS, R TR HE A SRR A 805 1 #2588 o FH 7 AT LAF4 I b [T H 3 (1) 5 52
PR A R ) ) 22 AL TH

13.5 Wi H 45 6 0
INEE RS EN W EN G, Rl s E, REBESEZBNmEAEIE R ASEEEE.
13.5.1 KIE MR

WRAE— N RIEIEE BT, P 840 5 8 dE 2ISBUF R A7 45, RIEM R (TXCOLAL) B
lo WHRKRAETHR, FEIESH 2N, TSN REE M (R EE) .

13.5.2 80k

RIE 1, UG &b B Rl RIBHFHO, SOTIRMTRIBEEEI, 27783 0 BdhF2 Ui 78 B R
(RIE D) AR FHU Gt Db (s, e84 it 2 (RXROVAL) BEAr. Wik 7K
i, BN h A P ORI B AN, T R ) 2k

13.5.3 1 Y 48
IR RIE — R (B 16, AWML (FEfD Bl
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13.6 UART1 tHR&F 72
13.6.1UART1 =il & /725 SCON. SCON2
SCON
Prdms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:) 0 0 0 0 0 0 0 0
(ENRE) FE RXROV | TXCOL REN TBS RBS TI RI
fgws | ALFFS BiBH
Mt 15 A 0 7
7 FE 0: JCMiE iR B AE 0
1: Ak, BEFE 1
RS H AR AL
6 RXROV | 0: JoE 8 HE 0
1. B, ffEE 1
RIE I TAR AL
5 TXCOL | 0: JERIEMFEEHMFE 0
1. AREMNTE, HE 1
FRAT HES A B 4 il o7
4 REN 0: ZEibAA T4k
1: VR ATHER
3 TBS J70 207703 Iy, AERIEHEE 9 A, HETE 1 805 0
5 RBS ?fﬁﬁﬁ3ﬁ,%%Wﬁ%%9ﬁﬁ%,W%%ﬁ&%ﬁﬁﬂwmﬁﬁwm
VR VA
R HH W iR SR R T AR A
. - 0: BMHF O
1: 0By, M7 RIEEIEE 8 Mg ke, mifthasiE 1, ek
B, FEAS IEA TR AR R IR F A 1
B W17 R b R AT
0 Rl 0: BMHFE O

1. J7300 I, HEATECEE 26 8 AR, hfffFEzhE 1, el
AU, B AT B IR AL TT AR 2 dr A A B 1
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SCON2
P s 7 6 5 4 3 2 1 0
R/W R/W R R/W R R R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
RifFS | SMOD - UX6 - SMO SM1 SM2
fwms | AR5 BiBH
WERF R NG 2 7

7 SMOD O: Eﬁﬁ 2 EP’ ?ﬁtl:%%y‘j/%é}ﬁﬂq%q] Fosc E,:J 1/64
1: fEJ73 2 i, BRF RO RGN B Fose 19 1/32

6 - REA (B2 0, B0
B O (I 5 W B A
5 UX6 0: & R 0 I 8HA Foso/12
1: OSSO B8N Foso/2
4-3 - fREAL (BN 0, HIEHO

2-1 SMO:SM1 | & H TAET k0, T4 N

Z LB R IR I 1 R 5 88)

0: fE7 20 1B, ARIF IR, 5 A G2 0 3852 1 #iex B AL RI

0 SM2 167 M3, ARG BN, AT 75 &8 2 B AIRI

1. 70 1B, RV IR AR, R A S b A1 A e B AL RI
FEJ7 M3, RAHEETAT CGEORI=“1") A ReEAIRI

SMO | SM1 | T/EHF=R ThRE L EH TSR
HUX6 = O, JRERIEFos/12
HUX6 = 11}, JHRF R & Fose/2

0 0 TR0 | FEBALRAT T R A A A

0 1 Jixl 8HIUART, JApRA[A% SE I 254/5 K R /16
0 H2 | 9fIUART (2SMOD /64)xF o5,
1 1 FR3 | O FUART, PrZns SE I 254/5 K R /16
13.6.2UART1 B & 74 SBUF
Aréwms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
(ENRE) SBUF[7:0]
AL gm5 AFF5 i
O e H5ANFBERIENEE, v EdE
_ SBUF[7:0] SEbr izl A 2 AT AR, AN, AN TR
' g, MBHES N SBUF, X MRIEFAm At B rE RS, X4
¥4 M SBUF B, X278 .
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13.6.3UART1 Hzh#ibkiR % SADDR. SADEN

MA LI EF 72 SADDR

P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
ENRE) SADDR][7:0]

hréws hFF5 Pi B

7-0 SADDR[7:0] | M#LihbE 7517 4%
MALHIE D 5 7748 SADEN

Mows 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
BAME 0 0 0 0 0 0 0 0
MFF 5 SADEN [7:0]

A w5 M5 L]

7-0 SADEN [7:0] | MHLHLHEHERD 2 7725
13.6.4 R R G FE A 7%+ BRTSEL

fgwms 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W
SAME 0 0 0 0 0 0 0 0
(AGRE) UART2 BRT SEL | UARTI BRT SEL
A5 M5 L]

72 TREE AL

UART2 5 ZEF A7

UART2_BRT SEL

0: R S AR
1o SRR 4 fR

UARTI_BRT SEL

UART! P 2k B 7
0: SEMT2E 4 [ R
1: SR S M %R
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13.7UART2

UART2({ 3261 A1 T/E 77 30 SUARTIAHE, Z178%15 2% UARTI
ENED=E

1. UART2M & A7 8 A7 AEY e SFRH;

2. UART2 A AWM TAE T

3. UART2¥A H R fal;

4. UART2HA HBhEAE bR .

13.7.1UART2 TAEH R

13.7.1.1 5R0: S8ALUART, WAEEFR, RIPEWNT

J7R 0 SR 10 fr AW TSR0, 10 S — AN GEHE 0) , 8 AMEURAL (EALERT) Al—
AL GBEE 1) . EBT, X 8 MNEURAL AT S2BUF Hhifiife 1L AL 427 RBS 1. 7 0
I R N B 5 R R 1716

{E¥ S2BUF E 9 HAR S AE 2 I E BIE RS BBl R%, 92BR ERIER M 16 S35t Bas i~ —
WA 2 G 10 R G B FRAG I, BRILAIR 1] 5 16 400 BES R 51, 5%t S2BUF (S #E AR 5.
FRAAAL T JETE TXD S ER . SRIE 2 8 MR, 7ERIERAL A B T 8 A BUE s K%
JG, {=1EAFE TXD B ER e, 7R AR R S TI AR & B A

Write to SBUF

[

TxD

—\Stan/ DO XD'I YDZ I D3 K D4 rDSIDGXDY YStop

Shift CLK

Y AYAVAVASAVAVAVAVAY
Tl /—

Figure 13- 11 Send Timing of Mode 1
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RARENE I A RV URXD 5] AT R T By i B AT DOF e f A7 50 . ik, CPUXY
RXDAWRFE, RAEHE AP 1665, Sl FREIRT, 1605 3s LB AL, XA BT 165>
BT HEE SRXD S E R SR ATEAR AL [F 2 . 163 S BSs 8 R — AL B ] 2 16AIRES, 72557, 8. 9
ARZSHT, AR5 RXD S 1) ST KA . A, FEX 3R RFE 2D F 2R P — 2
B A R PTER RISE — AL A0, VLB AL AR — i E fI G AL, AL RN, B
WG AL, FERRXDGIH EA—FRRIRIERR. #REMA, WAL, HEEBARLE
PRI A7 2% . SANEIRALAN I AME 1A, (A HRIMF ILAL, PR LA FaSSMAL ) BAZ G,
oL B A7 2 I N A BT (LB BRR IS IEAL) #5072 ASBUFAIRB8H, RIE 1, {HLZAUH 2 T4l
%ﬁ::

(1) RI=0

(2) SM2 = 0A R W12 1L A7 Bl SM2=1 4115 1h A7, HLAS IEA A Z5A 1

IR B AR 2, TR A RS (B RRIF IEALD 22\ RB8, 8 MNE#ifr 3 A\ SBUF, RI
BB AL A2 Bk, X, BRUSCE R EE 28R RXD i & 75 5 — AN NI FH 2
BAFEE RL, ARG A RER B

RxD

—\Start/ DO Xm on X D3 x D4X sz D6 K D7 YStop
TS| I

Shift CLK

Y AYAVAVAVAVAUAVAWAY

RI_\ —

Figure 13- 12 Receive Timing of Mode 1

13.7.1.2 75R1: 9ALUART, FREAE, FRPEWT

AT A o0 e AE T 11 A2 — Wil — MR AL G2 00, 8 MEEAL (RAZAERTD,
—ANAGMAERIEE O Bl A A — ME LA G 1) Ak. Tra 1 SRR HLELE, ERIELIAN, 59
AL (TB8 Ar) nfPAS 0 8¢ 1, flan, w5 N PSW & A6 P, BRHAEZ HUIE(E 8/t bk bs
SN HERERIEHER, 58 9 BRI A RBS 115 ILAL A RAE

FEATR: SBUF 10y H AR & A7 48 1 S ERAFE 2 0 S 0E, R ks TBS HN B RIS RS [ 55 7 4 11 26
9 e SEbr BRI 16 T Eds o R — B 2 R I RGN BT 4R 00, Bl Az i T 5 16 73
TR 2 F2P . 5% SBUF MERIEARD . &AL E %eft TXD 51 LR, A5 9 i ddE .
FER IR AF 2 P IPTA 9 A B A AR 5E m, 5 IEALAE TXD S ER . R 1L AL R A s
TI bR S E AL

Write to SBUF

[

TxD

\Start/ DDXD‘!XDZID3XD4XDSXDBKD?XDBYStOp

Shift CLK

Y AYAYAUAUAVARRAUAVAVAY N
Tl /_—

Figure 13- 13 Send Timing of Mode 2
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RARENE N B A VR . MRXD G| Al 2 T B i8R 47 DO i R AT 8 . wikk, CPU
XRXDAWERFE, RFEEF NIRRT 1665 . Sl N REAR, 1670t e L8 6. XEBIT16
TS SRXD G| B SR AT BAR AL A . 1670 AT E SR AR — AL I TRl 7 16 IRAS, 2SS 7. 8.
OIRASI, A28 X RX D (1) BT 3EAT KA . NI RS, FEIX 3R R 2 /DG 20K PR — 5L
B A R PTER RISE — AL A0, VLB AL AR — i E fI G AL, AL RN, B
WeE AL, FRRXDGI B —A TR ER. GRGA AR, WA T A, FEEBARE
RLBIREAL A A e ONBURNI NG, AL A A7 4% I N B4 3 73 36 ANSBUFMIRB8HT, {H L4250 2 T 41
%ﬁ::

(3) RI=0

(4) SM2=0

WXL 2, B A ZEINIFE ARBS, 8f7%i#a# ASBUF. {Hib7FE iz 1A, KA I
fAL, AReEARL R 4F 1650, WRIAZES .

M—\smlmxmlanosXminsXDsXD?KDBYStop
awsampe[[| | [0 (I M Il

- I

Figure 13-14 Receive Timing of Mode 2
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13.7.2UART?2 #8728 S2CON. S2CON2

S2CON
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
ENRE) FE REN TBS RBS TI RI
fwms | ALFFS Pi B
M A I A
7 FE 0: JCMiTET iR B AE 0
1: Ak, BEFE 1
6-5 REA (B2 0, BHEO
FRAT HRSUAE R 4% or
4 REN | 0: Z51ES47HK
1: VR ATHER
3 TBS | 773K 1 B, RERIEME o M8, MR 1 805 0
2 RB8 | 7l 1 B, SA3RUBIRIEE o Al 1F AT (RS Ar Bt bl it/ A4 il i A AL
ik v W SR R AR AL
1 TI 0: BMHE O
1: fEAF BRI AR Ak i ER A B 1
RS rp Wi R b AR AL
0 RI 0: HHEO
1 HAT RIS IR R AR R %) e A 1 & 1
S2CON2
Prdms 7 6 5 4 3 2 1 0
R/W R R R/W R/W
=EDA:) 0 0 0 0 0 0 0 0
ENRE) SM1 SM2
fwms | ALFFS Pi B
7-2 REN G0, B5HEO
0: 8 {7 UART, 3% 5 A H /16
. M1 1: 917 UART, jE 2% 5 it %/16
e 1. UART2 M Rr R I ETE N ER 2% 5 70 1 R R AR T
2. UART2 W3 FINC BAE 7T A2 UARTI.
S LA I BE A7
0: 7E77:00 W, AKF AL, 5 IEA G802 0 3852 1 #i< EAL RI
0 SM2 ET7 AR, AREIEEAL, FEORL LI 201k 2 1 i< B AIRI

1: 77750 B,
I RN,

WFEIEA N 1 A BN RI
R 5 1A fE B AIRI
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13.7.3UART2 IR ZE M & 745 S2BUF

Sréms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
HAfE 0 0 0 0 0 0 0 0
(ENRE) S2BUF[7:0]
(A - R=3 RFFS i

O AEes: B5ANFBERIENEE, BB EdE

:%»/—\ 22 AN \;.:. u’ N 3 ’g/\ RSV
720 SOBUF[7:0] SEfr bzl B 2 AN AR ™ T s T RIEE

i, MBHES N S2BUF, XN RIEF ey BRI TH D RIE. M5
PE M S2BUF i H, X e MR8 .
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14 BT/ & D SPI

14.1 SPI it

XL, =/DUZR[FED AR

T AR

A28 T] G FE I A R

AR AR A T 24 P2 P R AT B e

A i PR £ T )

5 R R B A

HMCU HH I (17 5 485 e 2 A

HMCUH T (1) A5 i 5 ibr &

Fob 2 S F v 1A SMbps (5 I % (Foxe=32MHz), M A T 15 3 R HAE Fose /16 M Fose /1614
‘F

14.2SPI {2 E&#iik

EHrH AN (MOSD: Z(5 5 EH R/ M — M %, HdEmit MOST M\ F B4 B ATE M
Wk, s, N

FHEANGH (MISO): %55 EEERAEM— M NEH . BddEt MISO WM& AT N E
Wk, MB&EHIH, ERAMA. %R E AN B ARPOER, MBET MISO 5| Ak T & AR A

AT (SCKD: %45 5 FI/ETEH] MOSI F1 MISO £k i Nt BuR i FE 5, 4 8 M4
1 MOSI 1 MISO £ bA&E—AN71, WERMNRERPE S, SCK A SR g &2, HE: R
F A B4 SCK (55

MBEREFRGI (SS):  FAMIBINE Bt — LR 5 HISSHE S, 45| {5 5 AR TR,
FUZ M Ak b . 32 B mT DU B HE B T 4 SSH1 I o 1 P B RN B %, AR
B, R — A F & CAIRSE NG . 8 T Bk MISO s 2kse, [Fl—ma H air— Mg S
FRAAE M. 7E AR T, SSTIPIRA BE SPIRA 297 2% SPSTAT ' MODF #x Az ARy 1E A
F % % IR Zh MOSI Fl SCK.

NHINEL, SSHII AT LA 3 5 i 1 sl e Th B AR«

(1) &M NTE RS, SPI M| F4E SPCTL ZF 172511 SSIG £ 8 1. XFhEC BN AEAE Tl
WL R — DN FEREE, Fk, SPUIRZAZ A7 4% SPSTA 1 MODF &M A SHE 1.

(2) HHRECE MK, SPIIEHI%17E2e SPCTL [¥) CPHA {71 SSIG 78 1. XFhE B I m 17
HEFRE-ANERE DN EEIERM S, Rk, WERREIETT, FER&HAT EH MK
(1SS T I 3 LA 3 I H b

M (ISST| RIM A RERT, e B A AT A % 5 I E R B, Tk iz A . Bk
MISO EZkpbge, JEM A SRR K BLE i S & e v

TR HISSHI BB A BERT, 25 SSH HAR K B A AN bR & MODF (A, H MSTR A7 thbi
T 0, NI A3 125 2% e 1l 1) 4 S MR % o

4 MSTR =0 (ML) K CPHA =0 N, SSIG %44 0, F AR HE 412 75 2SS 5| k&
RE 6 2 R L%

YV VYV V V VYV VY Y
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14.3 SPI B8 &

EFEHET, SPIWIEERA 4 JULFE, oAl RN H 4. 164 64 B 128 434, Al SPCTL
ZATERI0) SPR1:0]07 34T+

14.4 SPI THREFE R

Figure 14- 1 SPI Zhifit 77 HER

14.5SPI TAEHER

SPI nJ fic B A E A A A 2 A ) —Ffr . SPT ASEH 1) e B AN 4] 46 A 38 o 158 B AH G B A 2 ok sE il 3F
— 2V B A O B A7 A H AT 58 R AR 3%

£ SPLIE ], s R0 gl SR AT RS R, AR AT P2k (SCKD A 4 5% 53 47 B ¥ 2
(MOSI&MISO) _EHHE (IR S AREERFR D . A ek (SS) W] LIS 7 ik % M B ¥ 4%
RN EEARIEF, MAGESY SPI ML EITES).

2 SPI = # & il MOST 2R AL 326 504 BN & i, MR &l i MISO 28 &35 5088 31 32 B & AE M
L, AT SEBRAE [ — B Bh R 50 0% S U R0 20U T AR i . R IERS A 2 A7 i R 2 2 A7 2% A8 FH A
[F] ) SFR Hitik, %F SPI #4745 47 4% SPDAT 4T 54K BN KIEBAL 745, X SPDAT 274547
B AR IR AR S AL 27 4748 I HHRE

HE: BB 2 5m0 2 7 B8 H R
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Figure 14-2 XT3N EEE

FHK

(1) B E3

SPI B & F iz SPI 2k bW T A B Lk M 3. —A SPL R H R air— A H & L
JA RIS

() Kik

7E SPI EHR, B A58 3 SPI i %5 17 4% SPDAT, B NKRIER AL E. W
RIGERE L7 AF A CEAFTE— M BUETEAR R — N8, 84 SPLK ™= E—A WCOL 155 A&
BB AR AR REB AL A A2 P AR A 2 Z 25 m, Ik A 2 k.

(3) ik

M WA IE T MOST AR5 508 B M BE AT, R A X 7 (10 A 1 46 B AT DB i MISO 2845 L R 16 7%
LB AT A B AR B 45 £ R B AL Z7 A7 3, SEILA XU T 484 o i SPIF ARE B 1 BRI REHE K i%
TERM TR B FNC TE . A SPI BEHBC I W Gz vh s, BIEHE /T LAFE SPIF B 1 Rkt , (HZfEF
— AR S T, R B O AR RXOV, WU AEEGE U T B A
S NBINF AR A, Bl S, SPIF Wl IEH & 1,

MAER

(1) BXJE3h

B MSTR B 0 CE5SSHAH REM A FRAR) I, W& T MR TIB4T, Bl ek e &k
AR (SSHI L ZRAERFK BB, 75 MBI AL% 45 K (SPIF R&HiE 1.

() Kik

SPI N4 FANREJE BB A% 1%, BT LA SPI MW % 0 0 TE 2 180 45 T 4R — R 1 e % 326 2 A 22
FEIRLE F WA B BN RIEBAL A . 5 KIEHT RS NEHRE B R IEBAL A28, IR R ARk 5
FE<0x00" 25 F W %o 55 NEUIEIS RIEFAL T 47 28 CAAAEEHE (BURATEAL% R T, 4 SPI
MBI WCOL ArEAHE 1, FonkAES SPDAT MR, {HEBAL 217 2 BEEA Z M, f£i%d
AN, AEIR5E R SPIF M E 1.

(3) =k

MBS, FMBE &M SCK G5, Fdu@id MOSI 5l A, it EE i3 SCK 1143
B8, Foan— AT HERlsee, SPIF ¥ E 1, i al LUB L A 3B SPDAT 27 7453515, 1H
WE N — iR B U e R AT et 75 MU & Bk AR & RXOV,  an S R A el e, ) i T 1 £
P AR N A7 4%, Ballois i, SPIF Al IEH # 1.

131



HC89F0431A/0421A/0411A

14.6 SPI f&£1X T

R B v E A A 4R ) CPOL AL AT CPHA 37, FH P AT LLE % SPT I B Bl P ATAR AL A DU Ak 445 07 3K
CPOL o5& X gl ik, RIS IR IR THOIRAS . CPHA 7€ SR e AEAL, Bl E SCAS VF B0 B A R AE
MU B iy . AEIEAE KPS LB T, I AR AR 7 15 B 2 PR FF— 2

Figure 14-3 #i#a ik (CPHA=0)
s CPHA = 05 Hu#fi /12 SCK {5 — iyl gk, Ir LA BE# L J0HE SCK IS — My Z A&
SRR, R, SSTIBI T B M B T a8l . SSHIIIE R LIS 58— A7 R L Bk, FER
N Z BT E R R, S CPHA =0 B}, SSIG f1JCAL, HISSHI: # i {3 At o

Figure 14-4 %4 &%\ (CPHA=1)

WR CPHA =1, FWAFE SCK 1A — MR Edh 4t 2] MOSI 26 |, M+t SCK K% —1ME
YERTFURIEES . F P LZIAESS — > SCK AT 2 NHFN 52 %) SPDAT 58 i S #fE . AL I8 fE i
IR BE A, 75 MBS Sk ORI, St o ) 27 A s B CRIEEE) SRS GRieh
) AR X PR AR Y A — RS RS 1) e T .

132



HC89F0431A/0421A/0411A

Misomosi ¥ over Y o Y oves X

Master 55 _/ \_
i /) [
b [

Figure 14- 5 CPHA/SSI} 7

14.7 SP1 H4& 40

SPSTA 77 74 1 —Lebr EAL KR SPLIEAS H IS H iR 1 L«

(1) k= (MODF)

SPI E R T AR e o 4 22 WSS 51 I b f) FTHIR 5 5 S PR i s B U — 8, MODF ¥ i Arke
B 1 (Al AE R D, DORSEW] SPT #4524t A AE 2 £ B B R AT O, I B4 H 35 B SPEN
K7, BNSESEH] SPIAH, [EIRHELE 4 H 505 MSTR 7. 75 %8 5 SPI Bibkif, MODF @45 8
5 1750, FE SPEN fi.

(2) 5rR (WCOL)

TEHHE AR R IE B % W) 4k 225 SPDAT 5 N RAE 251 S 98, WCOL i & 1, HKEAR
k. TFRHS 1750

(3) B (RXOV)

TEBCEE — B 56 AT AT A3 B 2 BT RIS 72 A2 1) SPIF Fr ik, K B B2 HiAn & RXOV, SPIF
WE 1B, JEHE SRS A S PN 8, MR EHE £\ SPDAT i 215 Kk SPIF, RXOV
RFmEAME 175 0.

14.8 SPI H it

FiFh SPI RS A5E SPIF&MODF #RREF=2E—4> CPU HRITih R .

FRAT B AR 56 bR & SPIF: 56 B— AN 15 B0 ik A UE FR A 1

HE R AR & MODF: %474 B 1 245 (ML) 5SSTI I P A —3, SSIG £ M 1 (SSH
Wiffige) I, JC MODF iR .

SPI Transmitter
SPIF } \ . SPI

CPU Interrupt Request
CPU Interrupt Request

MODF

\ SPI Receiver / Error

) CPU Interrupt Request
SSIG

Figure 14- 6 SPI H K1 =R i 2k
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14.9 SPI Ag & » i
SPEN | SSIG | = | MSTR | FHMER | MISO | MOSI | SCK E
0 X /O X SPILREZE 1L /O /O /0 SPI2%
1 0 0 0 ML K LD TP ML
MR | N N Fukh ., MISONE T,
1 0 1 0 o e e PN LN L 6 1 4
SSHC & NN, SSIGHO0.
1 SR SSH IR Bl A HL T o
" N N N ML A ML, RS
1>0 0 0 1°>0 % [AISPI Lingan LD LD MSTRIGTEE, 3B Hist
R bR EMODF, ] HT
T SR e
2 LA A B MOSTA!
SCK A e BHAS DLIBE G ot 2%
e . . M. H P bt SCK E
e D . LR e R RgECPOLIL
" () LIBRSCK LT
s n N 1B NSRS, MOSI
¥ CGEE i Lk HISCK e i
1 1 /O 0 M i LT N | CPHAARREAO
1 1 /O B LD Lingan i

134



HC89F0431A/0421A/0411A

14.10 SPI AHR&F175%

14.10.1

SPI & & 74 SPCTL

e

7

6 5 4 3 2 1 0

R/W

R/W

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

SAE

0

0 0 0 0 0 0 0

Y zaa =

AR

SSIG

SPEN DORD MSTR CPOL CPHA SPR[1:0]

e

RERF5

B

SSIG

SSH| FHIE A AL
0: SSJAVE {1 % F - 5 B4 EHLIE 2 AL
1: MSTR HisE # 1A ENUE R ML, SSHIE A% IE VO {4

SPEN

SPI fgiRefr
0: Z%1E SPI My, AHOCHE NS VO VO W& M= RH)
1: ffiRE SPI ML, AHOCE I SPIE(E &

DORD

FB1ET7 ) 3R FEAL
0: MSBsLKi%
1: LSBA:ki%k

MSTR

F/ N AE SR
0: ML
1: ENEA

CPOL

SPI B B A M i A
0: SCK %Ki MK L~
1: SCK 75 H iy e

CPHA

SPI i AH AL I FE 7

0: FIEAE SPI B 4h (155 — AN LI KoAE

1: HELE SPI B8 (1) 88 ANV KA

7E: SSIG = 0&CPHA = 0 I, ¥ £ SS A R 4 B 5 5
PEAE SCK 1 HT B £y IR S

CPHA =1 B}, %%

1-0

SPR[1:0]

SPI i o ik 5 376 4347 1| 7
00: Fos /4

01: Fosc /16

10: Fosc /64

11: Fos /128

135



HC89F0431A/0421A/0411A

14.10.2  SPI'RREFFEE SPSTAT
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) SPIF WCOL | RXOV | MODF
fwms | PfFS BiBH
SPI &1 5 ibr AL
7 SPIF 0: ZMHE 1350
1: —RARE eI, BEAFE 1, AR G Kb E067
SPI 5 1 Rb &AL
6 WCOL 0: WMS 1350
1: Rk FEh %) SPDAT $AT S HMEEAFE 1 CEEALE ISR A Z M)
SPI $23k H bR AL
0: HMSE 1350
5 RXOV 1. RARCE L, ERE 1
R BRSO BUFF, #lici H R B T8 28 /N B A4 02% S BRI TS AR T B 2 1T
FEWCEE =2 (1) SPIF A&, WO e S 32080 — /N0 1T 4 201 265 & SPIF,
F RXOV K& 1, RXOV B 1 A5 SPI 1.
PR I s 76 7
A MODF 0: HME 1350
1: SS 5|5 SPI AR —8t, MeEE 1 CHIZRII AN,
GRL R R T VA
3-0 RN (N0, 5RO
14.10.3  SPI HUEFH7F#% SPDAT
fws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(ENRE) SPDAT[7:0]
hréw5 hFF5 Pt B
7-0 | SPDAT[7:0] | SPI ¥ 27 1723
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15

IICEZR

15.111C 4

YV V V V

WAL I

SCREEN AR S MR X
PESEEIBEEEE CE AR

SCREHLhE AT g R

WHAREE R (5cZ 100kbps) FIHIE (% 400kbps)

igure 15- 1 IIC ZHAEHEK
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1521IC B TIEFRFE

YIELEER b, 1IC RS0 — 2% B AT HE 2k SDA Fl— 2% ERATHY B4k SCL 4. FHLAZ— & B {E B
WA ML HEAEEAT S SR H, AR, s ENAIR I — e, EHLEEEEAE SDA 26 |
P ) R IR IE L SCL 2R A& Hmiy B« 5 B A% far OSSR 7 170 AR AS BAR A T A AN 2% 1R 35 e L€

TS —AME—ROHLAE, T EL AT DO BRI ) 2 B 7T DRI AT BUAS I #e Kk
i B s ] AAE ERE U MU B0, IR Tt A 7 15 I 253 S 5 dhs 1A A e A A A - o

TEEREM . BRI IC B4 ER T

Vdd
Rue R
SDA TS
SCL
SDA SCL SDA SCL SDA SCL
Holychip MCU st Other MCU Slave Device

Figure 15-2 IIC A £k

15.3 B2k B A

C 22t LA AT O s fan e, WO 7 W I e AT aa A%, & — N EdR L #E SCL _E#Rf —
AN I BB R R N o A IR 2 g EL T U I a2 B A AUOR R AR R IR R TR, T R 1
R PR 0. RAER B EONIRAE T, 4 e VPSR 2 LR TIRES A2 4L, W Figurel5-3 P

HIRARE  RVFSE
HEAR B

Figure 15-3 1IC Jj= 28 248 116 Rk
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154 B EHIES

IC SRR R P WFERUE S, M50k HRES. F1IES . EHITGE
FHNEAS T

FUR{ES (START): 4 Figure 15-4 Fi7n, 24 SCL N HSFRS, SDA Hi s HF MK PR, 7
EFFIEES . MRS NIRE, @i, WA ERAEMH AL (SDA F SCL #fkk T = HF), &
MUl & 36 IF4E (START) 55 @il fE .

s S/ EH I EE Y e
Figure 15-4 JFifh. EHiFa. Fi1LES

{51455 (STOP): Wl Figurel5-4 fizR, 4 SCL A& LTI, SDA FKH-F M & B Pk, 7=
AfEIEES . U IR IE S, S5 REEEE.

FEHIUHES (Repeated START): 1E 1IC Bk b, HFNRE—NHEGES B —KEBEE, £
HRRIEIF IG5 20T, FHUEE KX EHIFGRES, o VS i AL B E R, 8 V)i 3
5R—AMHLBNS. W Figurels-5 Fizs, 24 SCL N TR, SDA i P B TS, FeAE
PP MaES, BERARBE — MFGRES .

Tl
Rk
finth 5
RIS (A )

LS
(e

EHLEAR MNAET(A)
SCL{E%

N5 I )
Figure 15-5 IIC ML INEE S

FIEAES (A): FRICHURER IC EHLE] 8 Fr 85, 1A R 40 ¥ 1C K Hi IR 58 MM T ik
Mo B MNEEE R AR AN AT, RN OB . NS T 9 AN B I,
X ROR AL AHEIX — B A7 ER I 4R, BRSO & Bk SDA HSFRP= A NEE 5, mElik &
{555 SDA 1 R A JERIZAE S (A), W1 Figurel5-5 fim. FTbL, — AN B8Rt F
B AN, W R AN UE BT 17 EAUREIENZE S, XA, LT N I SR A 4k
Wes W2 ENUERARRTT, EMNURES RIET DT HEEE, K& TIENEES, AHURIAA
BB R, JEREI SDA ko Al bl ERBRE S E 2 b BdifE i, Xi, NG A7 1hE
SRS, SRSEENGGES, A —RNEE. HRES. BTG E S AE L E SR
M 2=, NS hEas =4, MR R 1IC B2k 1 W3 AR R 28 Z) A B IX 2615 5 .
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15.5 522 EHAREWILEH K

—RIEBLR, —ANARAER 1IC AF DU AL TFARME S ALHhEAL . BulAEsn . 12 10(5
=

HI LR IE— Aﬁ%hﬁyﬁﬂﬂﬁncﬁ%;EIMHMM%ME,EEE%L%ﬁﬁﬁOMZ
AR PRI R — AN 8 AL, S ROR BRSO Fs L, R IE AN e A AR —
WEEAL, BRUGETE I 7B BOA PRI e dafeik ao) e, mENURE L hﬁ,m%
HAE .

T 46 S {2 1E Bl T
TS TS
o
D7 D6 DI DO | A D7 D6 A/A
-
| RS,
LAl
L FEMbL I,
| RERRRIE
|
L

Figure 15-6 IIC JL 28 1) 5095 A& it =X

4 Figure 15-6 Jror, W42 0% o1 ik Als 5 08 R 45 R BEAT o X I O0mT DL T e die as i 21
AT IR R BT S AR A SRR AR, e S A NFAPIRE, BRI
S s 25 S BRMAURT BRI, B2t PR TSN o 2 A K % 16 45 AR B2 1R AT MW,Q%W%%W
SE PRSI — DR, AP IS S IR AT AR B, b kAR BE 5 BE O eSO — A>T
P, RIS AE WAL B IRPRE AR SCL AR, B3 Ikrib P 5¢ B4 B SCL.

15.611C BRIt Z5E

IC SR ARG PR AN 8, —REIa — DR 7 A NSk . T 7 LS
PEHIERS, Hgmpsas e A A 128 A, JaRAEEA I 7 Mt htadas A3kat B, SORRE T 10 frtihkfg
1o 10 FLhbRS AT & a il

RPN IS, BT DUERERE S A A iR E DY 0 R IERT A AR TRy
FT 2 EHA RS AH FAE BB LA MU 5 SL . 2 iz A A I, AR S R4 R A T 2 ] e
JS7 N R o SR AR L Y, R AR R ML A
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15.7 EHLE AN E 1 MFHEE LR

U Figure 15-7 fizr, FEHLERIMNLE 1| ADNFWEHER, FHLE %4 START (55, AERIRE
RIE—ANPNUHIE, X AL 7 6L, RHEEE R 8 M2 EEE AL (R/IW), 0 FRR FHLKIEEHE
(5), | RARFNFLWEAE G, XEHEEHESF ML NEES (A, JENULEIREE 5B,
RIKEVT A b, EEERF NI EAS S, HENIRBIN B G SR, KiE 1A EE, k4t
FREMNIREE S, QENIBINEESH, HAEFIRES, dRfhiridf.

START | L3t 3E| O 7 1] gk STOP

W EX =10
AR

Figure 15-7 FHLA MHLE £ ds

U Figure 15-7 fia, EHLEMMALEL 1| ANFWEHER, FHLE %4 START (55, AERIRE
RiE—ANMHLHEE, IR Z R 2R 8 A 0, RIAZFMMHLE a4, IXEHEEHLERF LI
ZES (A, JENRBINZAG SH, KOEEYT i Pk, ka5 ML ZHE 5, S ENIEIR
ZES)E, EMESCREGEH N (T 0 RER RN, MR BEICE R %) BT A ENLRIEE
WIS S, RIERIRERIE—NMNLHEE, ERIEA iZHhE 28 8 A8 1, R AL B Bk
BT LR LU, X BHE E SR MAUI R E S, M ENURBI N B S S, Sinr DAl 1 A
MEdE, SEWGERUE, FNURIEAENZES, RRAEERICEEE, FVEm~ e iEGs, gk
K.

| A STOP

EHITA (AHLHBRE | 1

START| MALHHE | O Py [ ik

R EHLELM
— AT

Figure 15-8 F AL ML S #5147 848
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15.811C L{ERE

15.8.1 EHLRIEH

TEENURIERAT, 1 ML I8 T LA B 7749« FEHLdE I CR[2:0] % B HA B2 i ek 26 5 )
IICEN 5 1 ffifig 1IC &4k, W STAAA 1 HEAN TN RER, RELSLTN, AR L
FEARRGRE S, ARG E S E, SAREADRE B AL H IICSTA BRI 08H, 2 J5 it &4 IICDAT
RN B AR N HEFE 7 A< E > (SLAYW), SLA+W FFUgEmim SI fr 4 &

Figure 15-9 FAHLRIAR I 5K
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15.8.2 ENZEWER

TEENBBBE T, WML IEZR B LA Z 0 05 . RdTaa 5 BMUREBAEL, e
{5525, NICDAT ROz n# H br AHLHHE R EE 75 m 67«5 (SLA+R)D, SLA+R FHiKiEfE, Hik
6] N &7, BHTE AL ST braE H IICSTA 52 H A 40H, ST bR N AiZiE % DUEE ML & 21 Sk i s
W AA FREMER, FHIREEIGRIE MHURIES, WERIEE AA, FHIRWEHE AR ML,
FHRETHMMLAIE AR NG F UMM, ARG BN A5 1EE 5 BUE J R IG (S 5 P BRI EOT 46 57— IR
&4

Figure 15- 10 FEHHZBE AR 5RE
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15.8.3 AHLRIZER

TEMNURIERATS, A& JUAS T 80 B E LSS . B2 IICADR #1 IICCON M2 J5, 1IC
45 H O REBE -0k (SLAAR) . W SRAP R MUS, i r] Ak N AHLR IR o

TEMMLAE SLA+W k5, Biis ST Ax G DUE LR 2 B LR IEDS, 8% VIR E ML
RIBAFH 2 JGIR BN, R BB BN, W RS R IE A1, SO Tk
ML, W RIEALSRTE T AA frd, MHURIERSG — N 80E, F—RAEmEIE <1, LK

NAFHE

(STA.STO,SLAA) = (0,0,0,1)
If own SLA+R is received,
ACK will be transmitted

A8H

Own SLA+R has been received
ACK has been transmitted
I2DAT = own SLA+R
OR

BOH

Arbitration lost and own SLA+R.
has been received

ACK has been transmitted
I2DAT = own SLA+R

.
>

A

Data byte will be transmitted

(STA.STO,SLAA)=(X,0.0,1)
[2DAT = Data Byte

ACK will be received

(STA,STO,SI,AA)=(X,0,0.X)
|I2DAT = Data Byte
Data byte will be transmitted

(STA,STO.SI.AA)=(X,0,0.0)
I2DAT = Last Data Byte
Data byte will be transmitted

NACK will be received

ACK will be received

v

.

v

[D

B8H COH C8H
ata byte has been transmitted | | Data byte has been transmitted Last Data byte has been fransmitted
ACK has been received NACK has been received ACK has been received

r
AOH
A STOP or repeated
START has been received

v

(STA,STO,SI,AA)={0.0,0,0)
Not addressed slave

(STA,STO,SI,AA)=(0,0,0,1)
Not addressed slave will be
entered; own SLA will be

(STA,STO,SI,AA)=(1,0,0,0)
Not addressed slave will be
entered; no recognition of own

(STA,STO,S1.A0)=(1,0,0,1)
Mot addressed slave will be
entered; own SLA will be

will be entered; no recognition

of own SLA or General Call

recognized; General Call will
be recognized if GC = 1

SLA or General Call;
A START will be transmitted
when the bus becomes free

recognized; General Call will
be recognized f GC = 1;
A START will be transmitted

when the bus becomes free

Figure 15- 11 MHLRIZER XRAE 5RE
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15.8.4 MHLEWAR K

FEMBUEWAE T, BRSSO LA 7 Bl . AIBITURZ 1T, TICADR 6 Z5UH H0M 3 4%
frifhl, DAEENLTHE, AA A7 B AR E 5 B ML LB FE 0, SER A ETasd A
1IC %75 A & bk Sk 550085 7 A5 (SLA+W) sl # iy Shaik o n 78 pP R e, ]
CLE N LR YA 2K

FEMHLBE SLA+W FhibJE, RiiZil STARS MBI ENUAR IR M8, fL5mlin, mR AA
N0, MHURAE T — e (O 8s 715 2 iR [RGB (non-acknowledge), MALBAE: FHIEIE 5
WL, ANREFEIC IICDAT MR 7715, 1 PR 24 A ) i it 575 .

(STA,5TO,SI,AA) = (0,0,0,1)
If own SLA+W is received,
ACK will be transmitted

.

60H
Own SLA+W has been received
ACK has been transmitted
I2DAT = own SLA+W
OR
68H
Arbitration lost and own SLA+W
has been received
ACK has been transmitted
12DAT = own SLA+W

»

-
(STA,STO,SLAA)=(X.0,0,1) (STA,STO,SLAA)=(X,0,0,0)
Data byte will be received Data byte will be received
ACK will be transmitted NACK will be transmitted
i 80H 88H
Data byte has been received Data byte has been received
ACK has been transmitted NACK has been transmitted
\___ I2DAT = Data Byte I2DAT = Data Byte
h 4
AOH
A STOP or repeated
START has been received
2z (STA,STO,S1,AM)=(0,0,0,1) (STA,STO,S1,AA)=(1,0,0,0) (STA,STO,S1,AA)=(1,0,0,1)
(STA,STQ.SLAAI0,0,0.0) Not addressed slave will be Not addressed slave will be Not addressed slave will be
Mot addressed slave - i % 5 %
will be entered; no recognition entered; own SLA will be entered; no recognition of own entered; own SLA will be
of own SLA or General Call recognized; General Call will SLA or General Call; recognized; General Call will
be recognized if GC = 1 A START will be transmitted be recognized if GC = 1;
when the bus b free A START will be transmitted
when the bus becomes free

Figure 15- 12 MM R SR
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15.8.5) #& ¢y

R ML SR SR — FHRF R O, B AL At 7 2420 0, 4RIy 54k 1)
ML IEH MALEOE A ICSTA B AN FRRASBS, A R AP R, o mT DL A R

(STA.STO,SILAA) = (0,0,0,1)
If General Call is received,
ACK will be transmitted

70H
General Call has been received
ACK has been transmitted
I2DAT = 00H
OR

78H

Arbitration lost and General Call
has been received
ACK has been transmitted
12DAT = 00H

!
L

(STASTO,SL.AA)=(X,0,0.1) (STA.STO.SLAA)=(X,0,0.0)
Data byte will be received Data byte will be received
ACK will be transmitted NACK will be transmitted
90H 98H
Data byte has been received Data byte has been received
ACK has been transmitted NACK has been transmitted
[2DAT = Data Byte I2DAT = Data Byte
v
AOH
A STOP or repeated
START has been received
” (STA,STO,S1,AA)=(0,0,0,1) (STA,STO,S1,AA)=(1,0,0,0) (STA,STO,S1,AA)=(1,0,0,1)
(STSQ?;S:&?;AS:;_S:&O‘OJ Not addressed slave v{vill be Not addressed sl.?\:ve will be Not addressed slave v{vi\l be
will be entered; no recognition entered; own SLA will be entered; no recognition of own entered; own SLA will be
RS o’r General Call recognized; General Call will SLA or General Call, recognized; General Call will
be recognized if GC = 1 A START will be transmitted be recognized if GC = 1;
when the bus becomes free A START will be transmitted
when the bus becomes free

Figure 15- 13 | #&IF AR 5 RS
15.8.6 HAMARZS

AW IICSTA IREE 5 24 48 SCREA—2, BIATHIZ 2 OF8H A1 00H IR .

/MRS OF8H RN ERR AL S A A1 A 3 BIAHOE L, RN, SI A3E8 0 HEA 1C il
K.

B AbrE 00H FRAEARIE R R AR, BRI H START 5% IL15 5 B HHILE—
ANEERIALE, bbbl B 2 A7 5 8 £, EREIEE T ERENENL, MHE PR LR, SI
PRESLRIE AL, M7E 1IC B2 FA I B A R EE R, TAESSAF LRI B A3 S HE ML, B SDA
A SCL &, EALSIARE, ¥ 00H A ICSTA. EM LA RIKSE, STO M2l B 4 1 H SI
WAER, SRJG, STO HEEMEZE HAER AT ILE 5B IC 4.

R a0 B e A START B B RIS 5, 1IC S 24 SDA B H- T FHEY, Ww—M CPU
IR A AL R D, AT DU /R SCL A28 b g8 AT B ik v it i A 1) o 24 STA A7 B AL, TIC A
PR IEFSM Bk, (H2 T SDA #Ehifk, AReF~“AERIEE S, 24 SDA SRR AWRIN, Kik—
AN IE R START 44, #E IR 08H, 4k4EdhAT B T4&%. 4 SDA MK, WiRKZEEGRIKES,
IC M HPAT L EAH R SE BB LR, fERO RERIG(E S )5, IR 08H, A ZH#EA 10H.
e AR AR R IX I S R
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15.91IC BRI T2

15.9.111C =& 72 IICCON

Prdms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:) 0 0 0 0 0 0 0 0
ENRE) CR2 IICEN STA STO SI AA CRI CRO
fgws | PLfFs BiBH
7 CR2 | IIC i@fE Wik £Ehr 2
1IC B REAL
6 LICEN 0: 2%1F 1IC #iHk
1: J33h IC ik
UG AL
5 STA 0: NRIERIGES
1: BETNNERGES. I, F/REEESESE - NMRIBES. EHl
BN, INC MR AROREFER — N A7, B 1R - EENEGES
(EAIR A
0: NRIEEIEES
1: BB P2 242 1055, S 2)a 2k BB IE IRE S . TIC BfFiE R STO
4 STO | #3:&. STO frsHIW B T4 IC % & WA FIRA (IICSTA N 00H) K&, 1t
MR, WHEEILE S KEC B2 . 45 STA I STO #E 1, HAEEHBAXT
WA NEIER, 1C B4k A7 IhE 5 I L AR R B R 4G5 5 . IR ML
M, B STO YK E FAETF-HEMHL, STO ¥ 2143 0.
1IC H AT TR HEAL
3 SI 0: ¥A IC HBATH W kA
1: 724 IC BRI OFSH Z ANPIR AL B 1. U A8AE 0
L bR AL
2 AA 0: [A1% NACK (SDA _EF NEHF)
1: B8 ACK (SDA _F A{KH )
1 CR1 | [IC @G I Bl AL 1
0 CRO | ICIEAE N B #2470
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CR[2:0] IIC I8 A5 W gk 547 -

CR2 | CR1 | CRO Foe IMRRE
6MHz 12 MHz 16 MHz 24 MHz
0 0 0 23KHz 47KHz 63KHz 92KHz 256
0 0 1 27KHz 54KHz 71KHz 108KHz 224
0 1 0 31KHz 63KHz 83KHz 124KHz 192
0 1 1 37KHz 75KHz 100KHz 148KHz 160
1 0 0 6.25KHz 12.5KHz 17KHz 25KHz 960
1 0 1 50KHz 100KHz 133KHz 200KHz 120
1 1 0 100K Hz 200KHz 266KHz 400KHz 60
1 1 1 TS fim tH%/8 (7B E i 88 5 MR R KR
15.9.211C R 748 IICSTA
Prdms 7 6 5 4 3 2 1 0
R/W R R R R R
AL 1 1 1 1 1 0 0 0
(RS R=) IICSTA[7:3] -
A5 M5 L]
7-3 IICSTA[7:3] | LIC RZ&HS, FLF 26 DMATREHPIRASES, RS HBR OF8H MR T & SI A&
2-0 - TRE AL
15.9.311C H#EF 748 IICDAT
Prdms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(VRS R=) IICDAT[7:0]
figms M5 L]
1C %45
IICDAT L5 —/N 47 B i R IR BRI 2 1) TIC #dE . R ST
NiZHE 1, NCDAT HEHRRFFAZE, 1£ IIC KixE o fdr,
7:0 [ICDAT[7:0] 805 IICDAT 25 BB & AN E 1 o

24 [ICDAT (IR B# 1, 4 b8 B 5 3 2 O\ DL 3
IICDAT. IICDAT % S 7n 241 1IC S22 F )G 7. Rtk b,
TEAE M2 J5 I TICDAT J5 UG8 24038 .
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15.9.411C Hihl 37758 IICADR
Prgms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
HAfE 0 0 0 0 0 0 0 0
(ENRE) [ICADR([7:1] GC
WA A= MRS L]
1 IICADR[7:1] MAUEZ: TIC B4 5 & ML

RS RS C iy Al

GC

I R R £

0: 7 FRAT-IY 5 4k 2w

1o W AAFREN 1, TREIFIPR]: R AA N0, ZEET FEREY
e A REMNUERG R, EVERTC W AL, B AA FRE,
ERRERT, # R BT bt 5 A ML DC R, 04 e A
MAL.
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16 BEEEFHEADC

16.1 ADC ¢t

215 16 MMBEIE K 2 AN EEE CBHE GND) 1 12/10 £ ADC Kl
SEBEEIERNT 1.3V, 2V, 3V, 4V, VDD J4Mi VREF
SRR R ADC

A3 PR A R T 55 1)

CIprgEdas e T TR

ADC 4 58 i n] H

FIEIE (PO.2 ¥t 1) ADC Mg ik

YV VYV V V V V

Figure 16- 1 ADC BhAEHE
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16.2 ADC 45 HMe iR

e85 it N s (IDLE 8 PD) J&, mlidEdffiae ADC 24 H MR D) B 08 v A2 FEASE e e,
EADIRET] LASEILH — AN 1O il 22 A4
BRI
I ELE ADC MefE %) 27 f7 4% ADCWC FovFme i ;
4 P0.2 PiC B N BAILIEIE ;
8k PO.2 i b7 R PG A A7 A e B e FELBH CELAnBc & P0.2 ERIFFH A 50 KQ);
ffigE IE A1 IE1 271743 LY EA Al EADC;
HENE#EREC (IDLE 8¢ PD);
W Figurel6-3 FH e N e 3% N, w1 B — D HEME, YXANHEEEDT 42V
(@VDD=5V) I}, AMWIF bpEAiegidm. o e g Bk, RN ADC $
Wik 52T, BAHE S AMWIF bR
7. JFi3 ADC DjRE, SREE P0.2 FIHLRAR, HHE A 5] R H e AR 0 AN [ ) 4

A o

VoD VbD

PxyPUO

ANnN F|_|nc:tionj |

PxyPUlL =] DJ
[ Rpul% Rpu2

ANn Function
2 L g i ANn

AM.XW]El\‘—\_|ﬁ

To interrupt
IDLE or STOP —Q1 ) Tonterup
ANn Function

Figure 16-2 ADC 44 HL M i T REAE <]

ANnN
R2
—1
R3 ‘
) —1
Rm % : ‘
M| S

Figure 16-3 ADC %85 A £f X FL FH Y FH 2%
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16.3ADC X FHFE

16.3.1ADC ¥E#H|FHF4 ADCCO0. ADCCI1

ADCCO
Préws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 1 1
fif55 | ADCEN | ADCST | ADCIF VREFO | VREFS INREF S[1:0]
figws | ALFFS Pi B
ADC #5257
0: XM ADC 4 Hi i
1: FTIF ADC %5 H 5
T | APCEN L r s, 1L femBIR R, ADCEN B 0.
2. ADCEN B 1 P #ilib f5, @iERS 20us f5 5 3) ADC 4.
3. Ja3)) ADC ¥4y, FFEICH ADC 44 HUMEE DR -
ADC J3 h#x L
0: H¥sEE, WA 0, ERHIEFRES, WIS 0 K&,
6 ADCST | 1: JEahiE#h
e BEVEET, ADCIF F %567 0, ADCIF f04 1 i, B ADCST AfE a3
B
ADC bR &AL
5 ADCIF | 0: J& ADC #:4r
1. Be¥sEds, BORE 1, AT AT ARGk CRaEE 0)
4 REN GER 0, B5HEO
VREF % th {f ez
0: VREF A%t
3 VREFO | 1: M5 P0.4 #ith %5 VREF, A 75 % B P0.4 N4, 1 H. VREFS
W2 0
1¥: VREF #ith k3 fe /555, AL .
VREF i% £
2 VREFS | 0: i&N#E VREF
1: %4 VREF (0B P0.4 R it ADC ZFEHEmAN, HENELHA)
ADC W25 W R IE AL
00: VDD
01: NHB 4V
10: N3V
1-0 INREF S | 11: W2V

EE: NESEBEEEFE N 2VE, VDD BESET 2.7V WS %k ik
¥ 3/4V i, VDD ZiiE T INESHEHIE 0.5V PL k.

A NSRS, 20K ADC 2% B Ei%R$FEAE VDD, 1]l — PR KR
FIFE
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ADCC1
hréw5 7 6 5 4 3 2 1 0
R/W R/W R/W R R R/W R/W R/W R/W
SALE 0 0 0 0 0 0 0 0
(DRSS ICHS[1:0] - XCHS[3:0]
hrgws | AR5 BiBH
ADC A% N\ i 4%
00: ZE1ENHEERA
7-6 ICHS[1:0] 01: 1/4VDD 1£) ADC fi \i#iE
10: fREAAL
11: GND A
5-4 - TREAAL (B8 0, HIRO
ADC A% N\ i 4%
30 | xCHS[E:0] j(\CIiS[&‘O]‘:‘)f()\(:O:.‘lS‘), TR HRITRIIEIE N Anx, 31 XCHS[3:0] =2,
FooR M ET RS M@ TG A S ERIEIE AN2.
W AMEEIERR S E XCHS[3:0], i 75 30 B N JE 1 h e A4l .

153



HC89F0431A/0421A/0411A

16.3.2ADC ##|F 7% ADCC2. ADCC3

ADCC2
(A Ry 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
ENRE) ADCL ALIGN ADCTS[2:0] ADCS[2:0]
hréws hFF5 Pt B
ADC 45 B BE 4z il A7
7 ADCL 0: ADC #4450 12 A ¥
1: ADC #H#eg5 50y 10 At (I 12 A i s 10 A7)
6 ALIGN ADC 0t 55 77 46 Ar, W) ADC B4 dats i &
ADC B85 4AMHZ B, it B I 3bits Sy 0005 — IR0 75 %2 22 /> ADC_CLK
ADC B8l 2MHZ& IMHZ B, Bt # I 3bits 9 001 B 0105 — IR FEH 75
19 4~ ADC_CLK
5-3 ADCTS [2:0] | ADC B A<IMHZ B, BCE I 3bits 4 011 ¢ 100 5% 101 8¢ 110 B 111;
— TR E 15 4 ADC_CLK
e BEECE S REFHE NS E R 1.3/2/3/4V, WRER VDD (E&%
MM, JGik ADC Wgp R %/, #inr LLk#e 15 /> ADC_CLK
ADC B i A7
000: Fose/2
001: Fox/4
010: Foxe/6
2-0 ADCS[2:0] | 011: Fos/8
100: Fo/12
101: Fox/16
110: Fos/24
111: Fox/32
ADCH#EHu 4% X Ui W 3L«
ADCRH ADCRL
ADCL | ALIGN
716 | 5|43 |2|1]|0|7|6]|5|4]|3|2]|1]0
0 0 D11 D10 D9 D8 D7 D6 D5 D4 / / / / D3 D2 D1 DO
0 1 / / / / DIl | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
1 0 DIl | D10 | D9 D8 D7 D6 D5 D4 / / / / / / D3 D2
1 1 / / / / / / DIl | D10 | D9 D8 D7 D6 D5 D4 D3 D2
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ADCC3

e

3

2

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

SAE

o= | w

0

0

Y zaa =

AR

IVREFS

FCLKEN

- TRIGSEL[4:0]

ALgi S

AR5

BB

IVREFS

ADC 1.3V NSk
0: 17 ADCCO 7 f7 s HLI¥) INREF_S kil E
1: NZH 1.3V

FCLKEN

NS HE BN, ADC #5#e 1 g Af fg
0: fFHMNZM ADC 1] UL R TAELE 2MHz FISi%
1: A2 ADC 7] DLt TAELE 4MHz 55 %

OREH AL

4-0

TRIGSEL[4:0]

ADC il A5 ik FAL
00000:
00001 :
00010:
00011:
00100:
00101:
00110:
00111:
01000:
01001:
01010:
01011:
01100:
10001 :
HAbE: R

HE: 1. PWM A sl A A0E A T A0 S5 1) PWM i

2. X ADCST M 1 B} CIEfE#:#) , ARG S A2 ADC H 2|

AR ADC ¥4 45 R Bl ADCST #hdi4:375 0

ADC #8551 i ADCST(ADCCO.6)$% il
PWMO

PWMO T &

PWMO 1 /4

PWMO 2 5

PWMI1 T

PWMI1 &

PWMI 1 /5

PWM1 2 5

PWM2 L FHi

PWM2 &

PWM2 1 /5

PWM2 2 5

JEIN 2% 5 1 TS 38 KA — I N\ Al 3k A
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16.3.3ADC fiti & JERTTHET 28 ADCDLYH. ADCDLYL

ADCDLYH
P s 7 6 5 4 3 2 1 0
R/W R R R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
ENRE) ADCDLY[11:8]
fws A5 BiBH
7-4 - TREE AL
3-0 ADCDLY[11:8] | ADC #htfih A ZE B J5 Bl 1 2% 1 757 4 Ar
ADCDLYL
hrdms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(ENRE) ADCDLY[7:0]
(e R MRS Pi B
ADC #h8 il & SE I 3 2h it i 28 A% 8 A2, FH FIEAMER i & 5 3l ADC 2
7-0 ADCDLY[7:0] | Hi#f AN —BLALRy, TEZERS T 45 i HF 4 ADC #%#k
ZEI B [H]=ADCDLY[11:0]* ADC 4
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16.3.4ADC MeEE#EH| T 73 ADCWC

ADCWC
hrdms 7 6 4 3 2 1 0
R/W R/W R/W R R
=EDA:] 0 0 0 0 0 0 0
Fif55 | AMWEN | AMWIF
hréws hFF5 Pi B
ADC M5 fo V5 Air
0: 251 ADC MR A H
! AMWEN 11, 2 ADC mem it
E: UVF ADC MeEFEHRIN, FFE5CH] ADC.
ADC M ER R bR B AL (5 ADC #4t FH dh br v) )
0: Jo ADC MLfE b, #AHE 0
6 AMWIF 1: KA ADC Mgy, fifEE 1
e AR EE A AR R, RS L, X RIbRE A SHE 1.
i Efi[E EADC.
5-0 TREE AL

T W e PEE I S b A PR IC B
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16.3.5ADC ## 45 R & 7724 ADCRL. ADCRH

ADCRL
(A Ry 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
ENRE) ADCRL[7:0]
ADCRH
(A - h=s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:) 0 0 0 0 0 0 0 0
(ENRE) ADCRH[7:0]
hréws A5 Pi B
7-0 | ADCRH[7:0] ALIGN: 0 Ff N
ADCRH[7:0]’8 ADC ##if#)% 8 fi, ADCRL[3:0]8 ADC ¥k 4/2 £z
ALIGN: 1Hf
70| ADCRLITOL |\ cRu3:0) 09 ADC #6475 4/2 fir, ADCRL[7:0)y ADC 56411 8 fi

JE 3l ADC #3508

(1) fiifE ADC fidi;

(2) EFBAENEIE . SHRIE, FRi bl H sl B 5507 W&

(3) ADCST ¥ 1 JF4f ADC ¥ ¥

(4) %45 ADCST = 0 3 ADCIF= 1, W5H ADC I fd i,
% ADCIF;

(5) M. ADCRH/ADCRL $K75 54 54 ;

(6) EE LI 3-5 FFoh A — IREE#He

W ADC H s =4, P #RERAHS
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17 {KE R/ a8

17.1 {RHE R/ a8ttt

S f

> CEFNH VDD ZAYAL L EAI, IR H AT LA A ik

> SCRFuR TR ASI,  HERT DU A e A

>  LVD ®ifi7: 4.2V/3.9V/3.6V/3.0V/2.6V/2.4V/2.0V/1.9V

> YRR AR ThRE

PA 8 L R A AT BOR — 4, 24l VDD B, {H3#57F BOR, [Knr PURLI E: BOR %7€
B T A R U FEL T R, A A A R R R L RS AR, R RV, %

LVD H AT FL A — s R R, BRI 0.1V 24 . RIS ARR I HEE R B 2 frik LVD
ML A AL, LVD 2= A i SR e B A7, A danill B & 75 22 B JF 3] LVD #4467 fUE+0.1V B LVD 1l
BRI N A SRR

LVD il 1 P2.6 5| g, KT Al i A 1.2V B, BAHRIRRE, 2R iy,
Ay = Wi SR A VR, S R R A IR PR AR AT o i 1R ARSI AR A R B R A
AT LLRE RS AN PD AR HT IDLE A5 AR i

LVDEM VDD R, AREr=AEE AL, w2 Wk i MPDA X FIIDLE A 2Une i .

Figure 17- 1 LVD/HL R 24 HE
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17.2 1% BB BRI/ LR B A R B A7 A

17.2.1 5572 LVDC

Préms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PEFFS LVDCMPEN LVDS LVDIE LVDF LVDV
Préw 5 PIFFS L

LVD/H A 284 EAT
7 LVDCMPEN | 0: Z&iI: LVD/LL# a8

1: oYF LVD/ELE 2%

LVDS

LVD ik FeAr
0: ] VDD HiJE
1: KWl P2.6 it 1 HL

LVDIE

LVD Hr i o vr iz
0: Z%1 LVD ik
1: f0¥F LVD il
. b, RERVKN, LVDF el #E 1, HEMEN BEA 1 E 1,
WA S = A T R
2 LVDS Ay 1, il P2.6 iy I FE I
LVDIE=0: ¥ L R AG I &2 A7
LVDIE=1: ¥ [ H R AG i A B

TR B AL

LVDF

I HL HAS I A 757

0: WUAHAME O

1: VDD HEAR FAEME R B RN, eEE 1, Wb bngR
VER: VDD HEAK TR B B (8] KT LVDDBC %47 %% B I TH BN 8] 5
A28 LVDF, @1l ik, Ao shisbrizhn, LagiEks, A
£ VDD H e 48 i TRl R B, RIS B A REEEEH, W5 VDD &
FRELFF AR TR B, 312 o235 B LVDF (1.

2-0

LVDV[2:0]

VDD HL R Al F R IR AT

000: 1.9V

001: 2.0V

010: 2.4V

011: 2.6V

100: 3.0V

101: 3.6V

110: 3.9V

111: 4.2V

HE: LVD R R E/E BOR IR 2 EAHE .
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17.2.2 L Th BEHE I 77538 LVDCMP

P s 7 6 5 4 3 2 1 0

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

=EDA:] 0 0 1 0 0 0 0 0

(ENRE) DBEN | CMPSTA CMPIM[1:0] CMPPS[1:0]

hréws A5 Pi B

7-6 TREE AL
HEHERE
0: AHE

5 DBEN R
1.LVD 1 CMP #Bi& H s
2. PSRN T B3 AR, IR H s A s ORI (R4 0 DBEN
gz il & A £
ELA A 4 RS
4 CMPSTA | 0: EhIas IE 3 B e /N T4 i LU

1: EbAss 1F i L KT 67 i L P
24 CMPPS[1:0]/RE+# 00 i, 75 B X 2747 4%«
00: AE{7 LVDF
01: CMP+M/NT CMP-Z| KT CMP-J5 2 E I LVDF;

32 CMPIMLE:0] 10: CMP+M KT CMP-ZI/NT- CMP-J5 2 B I LVDF;
11: CMP+M/NF CMP-ZE| KT CMP-5 CMP+M KT CMP-2|/hF CMP-#f
BN LVDF
bl A 2% 1F v i B 07
00: 1.2V

1-0 CMPPS[1:0] | 01: CMP1 & A LU 2% 1 1E s A\

10: CMP2 & M ELAR 28 1) 1F S N
11: CMP3 & A E 5 2% 10 1E i N
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17.2.3 £ 354 % 7735 LVDDBC
Prgms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
(VEKES LVDDBC(J[7:0]
w5 MFFS Tt BH
LVD jHEHzE S AL
70 LVDDBCL7:0] WA . LVDDBC[7:0] * 8 Teput2Tepu

AR SN LS W ol S S W NS P S G P G Rk S Wil ol S v SR E A
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18 #XAFLCD

18.1 LCD it

S ¥F 1/2Bias [ LCD fF%

XN fHE I rI e &

COM ¥ &M SEG ¥ E il &

LCD ###il{55 (COM M SEG) Hi %4 7 sz3

A LA 5¢ ] LCDENU 8¢ LCDEND 5 34— AN i (1) 7 i BH 887 F BH
AJ LI [F] ) 56 ) LCDENU A1l LCDEND K S8 22 AN i ) Py 350 3% 422

YV V YV V V V

Figure 18- 1 LCD R4HER]
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18.2 Bz i B

18.3 LCD

— N EREFILCDY I B B 5 P9 Frame, BFrameOfIFramel

Frame 0
fEFrame0H, COMfE S 4ith A LLZ VDD, BJ&1/2VDD;:
fEFrame0, SEG{E Z i ] LLZGND, BZ&VDD.
COM [ FISEG Ff#] H3 F 22 VDD,  LCD# i 5%

Frame 1
fEFramel ™', COM{E 54 th i LLZGND, 8(7&1/2VDD;
fEFramel ™, SEG{E SHith Al LL/Z2VDD, Hi/ZGND,
COM [ FISEG ¥ Hi F Z N VDDHS,  LCD# i 5%

COMII A LUK VDD, GNDE{1/2VDD. HHr, 1/2VDD&E it LCDBLH K7 E 5 F10 b,
TOM#E A B RSN, AR I COMPXEN{EAE, VDD, GNDZE 10 171 ft 5 4 6 % H 1F10 0K 5K
o

i R 2 SEG i HH VDDEXGND . VDD, GND &3 i 1O 1 fr) S 4 30 40 HH 1 A0SR 52T
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B E SR T — AN N AR A ) A 1/2Bias LCDIE K . COMnMISEGm 3| A P4k
HICOMAISEG S Tttt (0mk1) it #fh ke =k,

1/2Bias, 1/4Duty

coms

Frame =0 ’< Frame=1 p:

’— —L . VDD
COMO 0——0—0 0——0——0—  1/2VDD
COoM1

- A : L J GND

I L. o
COM1 *0 O_O—O—L IO—O— 1/2VDD
GND

j ...... : VDD
COM2 %0—0 L)HO1 jo— 1/2VDD
GND

j 1 = VDD
COMS3 5—0—0—0 0—00—L J 1/2VDD
GND

—0— —1— —l—1— VDD

COM2-

0

SEG1
SEGO

SEGO o o  12VDD
N O SR SN TR S N W ~+ GND

- 0 —0 : N S 1— VDD
SEG1 : : o : —‘ 12VDD
N — l—0— L0 ! GND

Figure 18-2 1/2bias LCD J% ¥ &
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18.4LCD MR F1F5

18.4.1 LCD &% LCDCON

fgwms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R R R R
SAE 0 0 0 0 0 0 0 0
I | LCDENU | LCDEND | RLCDI1 | RLCDO
fgwms M5 L]
LCD Effigeszifir
7 LCDENU 0: %51k
1: fHgg
LCD T {figeszifr
6 LCDEND 0: ZEik
1: fHgg
BAF LCD HiBHIE AL
00: 10kQ
5-4 RLCD[1:0] | 01: 25kQ
10: 75kQ
11: 175kQ
3-0 N
18.4.2 COM O ffgeiEH| & /74 COMPOEN-COMP2EN
P s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
RS COMPXEN[7:0]
fws hFF5 Pi B
BAF LCD COM hEfd e fir
0: Zrik, i@ 10
7-0 COMPxENy .
1: f¥gg
E: x=0~2y=0-7
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19 EHITTREHRCRC

19.1 CRC %t

16 fii. CRC

CRC £ i 5638 M CRC-CCITT £ Wi, Bl 0x1021

HIE 7T % 0x0000 5% OXFFFF

TR 2RI R — a5 A48

B—IRENEIEZFAFARCRCL, HIHHE AR —XCRCUFE S RAMTHES RIMAHE
BRI K A 77 95 [CRCH : CRCL], HAH#S NG RICRCTHHE 45 R .

Al E A fE A CRCC 1) CRCRSV ARG FHEWIME, (HAS#mZ iR CRC 1HEHHE, R
B 274 CRCC 1) CRCRST )5, A8 CRC WHEE, 55 NMEIR U MVIME T CRC
g,

Y V V V

Figure 19- 1 CRC ZJBEHE
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19.2 CRC HXFHFE

19.2.1 CRC #E#|&FHF2 CRCC

Prdms 7 6 5 4 3 2 1 0
R/W R R R R/W R/W W
=EDA:) 0 0 0 0 0 0 0 0
ENRE) CRCBIT | CRCRSV | CRCRST
hréws A5 Pi B
7-3 REN GER 0, 5HEO
CRC BIT ##iziI4r
2 CRCBIT 0: MSB first
1: LSB first
CRC E N WIMEERAL
1 CRCRSV 0: EAIHIME N 0x0000
1: EAIWE N OxFFFF
0 CRCRST CRC frﬁ?%ﬁ@?\f%ﬂﬁ N
& 1 B4 CRCIHHEZS, WFHEBhE 0
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19.2.2 CRC FHEF %S CRCL. CRCH

CRCL
K k= 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
ENRE) CRCL[7:0]
(A - R=3 AFFS i
B NBARK A CRC 15 25 (1% N\ i
7-0 CRCL[7:0] | B HHEE N CRC THE 4 R T
W BANBUER, B3B3 CRCIFE, 5k EHBR
CRCH
K k= 7 6 5 4 3 2 1 0
R/W R R R R
SAiE 0 0 0 0 0 0 0 0
MFF 5 CRCHJ[7:0]
Préw 5 PIFFS L
PETREym— ~
0 CRCH[7:0] W% P A7 28 B NEE T AL

B B Ny CRC THERL A IR v o

T BRGNS, H SRR th 5T — UG R R A
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20 ARAEIETN

1. SEE AR
> P27 NAMBEALGIE CERVO . Z RSN E AL 5 BN, TiEAE v iE Vo 1 H
> P27 N%iE 10 51 B
2. BOR Kl /E
> 1.8V (BRI
2.0V
2.4V
2.6V
3.0V
3.6V
3.9V
> 42V
3. BAEERRTIE)
> 4ms
»  8ms (BRI
» 16ms
4. BE_RBARERE
F P ] Ll i ik Bk AL B H 5w X shCRS I e ik, BCE XL 1K A R4, BISE =8
fr i S AR 10 AL AU E, BUAAERESE —HhimE.

VV VYV VYV
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21 89K

Bhic ¥ gl FH | AW vz
R feiaRIES

MOV A, Rn TFAE AL B BN 1 1 0xE8-0XEF
MOV A, direct ELHH R ) Fon 23 2 2 0xES
MOV A, @Ri [l # RAM Hdfs ik ) R0 &% 1 2 0xE6-0xE7
MOV A, #data Sz ENEGE R Fohn &% 2 2 0x74
MOV Rn, A FINAHIE R 75 A7 25 1 1 0xF8-0xFF
MOV Rn, direct FLHE B B w5 A7 43 2 2 0xA8-0xAF
MOV Rn, #data AL Versal age 2 2 0x78-0x7F
MOV direct, Rn AT ik B H L 2 2 0x88-0x8F
MOV direct, direct LR A B B R bk 3 3 0x85
MOV direct, A RN a2 E Rk 2 2 0xF5
MOV direct, @Ri ()4 RAM $04 1% 31 B Btk 2 2 0x86-0x87
MOV direct, #data A ee L AERES: R 3 3 0x75
MOV @Ri, A FInEix A RAM 1 1 0xF6-0xF7
MOV @Ri, direct H B R % B A4 RAM 2 2 0xA6-0xA7
MOV @Ri, #data 7B #ik B [F] H: RAM 2 2 0x76-0x77
MOV | DPTR, #datal6 16 A7 57 BV EOIn 38 2 $dls 4R £ 3 3 0x90
MOVC | A, @A+DPTR IAMCE et Yk 1 3 0x93
MOVC A, @A+PC ARSI B R A% 1 3 0x83
MOVX A, @Ri AR RAM(S iz itk )i 3 2 o 1 3 0xE2-0xE3
MOVX A, @DPTR AR RAM(16 i Hiht)ik 31 2 n 2 1 3 0xE0
MOVX @Ri, A RINEHIE E S RAM(S A7) 1 3 0xF2-0xF3
MOVX @DPTR, A RINFRIE BN RAM(16 A7) 1 3 0xF0
PUSH direct B A e\ HE A 2 2 0xC0
POP direct ELH I ECHE 5 HEAR 2 2 0xDO
XCH A.Rn BRI EYIIESE 1 1 0xC8-0xCF
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XCH A, direct L b B A 2R 2 28 e 2 0xC5
XCH A, @Ri )4 RAM 1 2 hna$22 #e 2 0xC6-0xC7
XCHD A, @Ri (42 RAM FZE NS #AK 4 775 2 0xD6-0xD7
BAREBHRKRES
INC A g 1 1 0x04
INC Rn BAEARIN 1 1 0x08-0xOF
INC direct HE A EEE N 1 2 0x05
INC @Ri lf]4% RAM 1l 1 2 0x06-0x07
INC DPTR Kl faetmn 1 1 0xA3
DEC A AR 1 1 0x14
DEC Rn B AR 1 1 0x18-0x1F
DEC direct EL R 1 2 0x15
DEC @Ri )3 RAM & 1 2 0x16-0x17
MUL AB FIMeRH B A7 a4 AH I 4 0xA4
DIV AB FINERERLL B 2747 4% 4 0x84
DA A SR ] A 1 0xD4
ADD A.Rn TAF 5 BN KA 1 0x28-0x2F
ADD A direct FLEHE R S R m AR sk A 2 0x25
ADD A,@Ri [ RAM 5 B nds KA 2 0x26-0x27
ADD A #data S RIHCS BN KA 2 0x24
ADDC A,Rn A7 5 Bnas kA (FHERLD 1 0x38-0x3F
ADDC A direct ELE MRS 5 2 nas R Gt Az 2 0x35
ADDC A,@Ri B4 RAM 5 Znds R Gisiefir) 2 0x36-0x37
ADDC A #data SERIECS Bonas KA Gy EERL) 2 0x34
SUBB A.Rn FINASE L AR AR 1 0x98-0x9F
SUBB A direct FN#E L B GRS 2 0x95
SUBB A,@Ri FIMeRi L A H: RAM (P AL 2 0x96-0x97
SUBB A #data AR S GREEALD 2 0x94
PHEHERES
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ANL ARn WAy 57 BRI 1 0x58-0x5F
ANL A, direct HENEGE 57 B RN 2 0x55
ANL A,@Ri [ RAM “5” 2| 2Unss 2 0x56-0x57
ANL A #data SR “ 5 B R InG 2 0x54
ANL direct,A Fhnes “ 57 B E N 2 0x52
ANL direct, #data SLRIE “ 57 B E b 3 0x53
ORL A,Rn i rds “B B Rnds 1 0x48-0x4F
ORL A direct EZE R < B B nEs 2 0x45
ORL A,@Ri [ F RAM “E.” B R 2 0x46-0x47
ORL A #data SERDEL “E” B RNy 2 0x44
ORL direct,A Fhngs “8” P E AL 2 0x42
ORL direct, #data SERPE “E B E L 3 0x43
XRL ARn WA CAE B RN 1 0x68-0x6F
XRL A direct EEMIEE “ el 2R s 2 0x65
XRL A,@Ri B4 RAM “Fal” 3 R2hnas 2 0x66-0x67
XRL A #data SLRIE “RE BIRINGE 2 0x64
XRL direct,A Fndgs “RE” B E M 2 0x62
XRL direct, #data RVAIE - Gl A T = 75 LB 3 0x63
CLR A FINesHE 1 0xE4
CPL A AR 1 0xF4
RL A NS E3 5% 1 0x23
RLC A AL RN EIA 1 0x33
RR A RIS 412 1 0x03
RRC A HEAL RN A 1 0x13
SWAP A Q11BN (A A 1 0xC4
B RS
JMP @A+DPTR FHXF DPTR 076G 56 A () 5 75 2 0x73
V4 rel 2InEA 0 W 3 0x60
INZ rel B 1 W 3 0x70
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CINE A direct,rel FCEC B AN BN A%, AAHAEE S 4 0xB5
CINE A #data,rel FEBLBIHON BN 4%, AR 4 0xB4
CINE Rn, #data,rel FLBLAFAF R AN RN, RS2 4 0xB8-0xBF
CINE @Ri, #data,rel Eb A 7RI [ 82 RAM,  AHHZE56HS 5 0xB6-0xB7
DINZ Rn,rel TR 1, A0 MEF 3 0xD8-0xDF
DINZ direct,rel HEMHEEAER 1, Ao NS 4 0xD5
NOP TEAE, T RE TR 1 0x00
ACALL add11 #i xR 2 xxx10001b
LCALL add16 KRH TR 3 0x12
RET TR IR ] 4 0x22
RETI A W AR 55 A 3R [ 4 0x32
AIMP add11 ToFAF X R 2 xxx00001b
LIMP add16 TFMKH 3 0x02
SIMP rel TosFA AR e H% 3 0x80
AR
CLR C eSS 1 0xC3
CLR bit THEEET AL 2 0xC2
SETB C bR AT LA DA 1 0xD3
SETB bit AL EET A 2 0xD2
CPL C iV §S3 =2 DADA 1 0xB3
CPL bit YSRER: =S 1IR DA 2 0xB2
ANL C,bit HEFUAL “ 57 BIgEALAL 2 0x82
ANL C, /bit BT RS “ 57 LA 2 0xBO
ORL C,bit HEFUAL B BIFEALAL 2 0x72
ORL C, /bit BT A« Bl BIHERLAL 2 0XAO0
MOV C,bit BT A% B AL AL 2 0xA2
MOV bit, C BERLAL A7 3% 3 B4 Sk 2 0x92
JjC rel RN 1 N 3 0x40
INC rel WALy 0 W% 3 0x50
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JB bit, rel R EE T AN 1 N 4 0x20
JNB bit, rel R EH T AL 0 N2 4 0x30
JBC bit, rel HIEFHEALA 1 MR 576 iz AL 4 0x10
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22 E

S5

b

FrAE 7 AN, DL BRI %4438 VDD=5.0V, GND=0V, 25°C.

221 KRS

2 iinca B/ME HBRE BAME By
Hin gt R VDD 0.3 - +6.0 \%
4 N/ L VilVo GND-0.3 - VDD+0.3 \%
TAEM IR Torc -40 - +105 °C
AR S Tsta -55 - +125 °C
e (1) fiid VDD B K HBAMELE 5.0V,  25°C FZ1/NT 100mA.
(2) Jiid GND [ KHIRAELE 5.0V,  25°C FZI/M T 150mA.
22.2DC i
] 5 %M (VDD: 5V) RME | ABVE | BKME | B
TAEHE VDD | Fcru=16MHz 8 44KHz, ADC fREHLK ] 2.0 5.0 5.5 A%
Fosc=32MHz, Fepy=16MHz, TLH#, T
RN, AT NOP 454, ekt - 2.8 -
SNl
Fosc=32MHz, Fepy=8MHz, TLH#E, T
TR, AT NOP 484, H ekt - 22 -
SNl
Fosc=32MHz, Fcpy=4MHz, TH#E, T
TR, AT NOP 454, ekt - 1.7 -
SNl
Fosc=32MHz, Fepy=2MHz, TH#H, T ] s ]
TAE Top FEIN, BT NOP, H et mA
Fosc=32MHz, Fepy=IMHz, TH#, T ] 3 ]
FEN, BT NOP, et
Fosc=32MHz, Fcpy=500KHz, JGH1%%, ] - ]
TIFFIN, AT NOP, JLe bt i
Fosc=16MHz, Fcpy=16MHz, L%, T ) 55 ]
FEIN, BT NOP, e iEc
Fosc=16MHz, Fcpy=8MHz, L%, T ] s ]
FEIN, BT NOP, e
Fosc=16MHz, Fcpy =4MHz, LH#E, T ) . ]
FEIN, PUT NOP, e
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Fosc=16MHz, Fcpy=2MHz, TLH#, T
FEHN, PUT NOP, BRI
Fosc=16MHz, Fcpu=1MHz, T, T
FEHN, PUT NOP, BRI
Fosc=16MHz, Fcpu =500KHz, JEfi#K,
TIFEEN, AT NOP, H e
Fosc=8MHz, Fcpu =8MHz, ¥, TiF
AN, AT NOP, F e e
Fosc=8MHz, Fcpy =4MHz, L%, TiF
AN, AT NOP, FEfidoc i
Fosc=8MHz, Fcpy =2MHz, 6%, LiF
AN, AT NOP, HEHHICIH
Fosc=8MHz, Fcpy =1MHz, 6%, LiF
AN, AT NOP, HEHHICIH
Fosc=8MHz, Fcpy=500KHz, LH#, T
BN, PUT NOP, H e
Fosc=4MHz, Fcpy =4MHz, 1%, TiF
N, AT NOP, H e
Fosc=4MHz, Fcpy =2MHz, 1%, TiF
N, AT NOP, H e
Fosc=4MHz, Fcpy =1MHz, 1%, TiF
N, AT NOP, H e
Fosc=4MHz, Fcpu=500KHz, JCfi#, &
FEHN, PUT NOP, BRI

- 0.9 -

Fosc =44KHz, Fcpu=44KHz, L%, T
Ior2 . . B e - 70 - LA
#30, AT NOP #84, HERHeH

BENFE R, TR, TR AN E R,
Ipp1 . - 12 - HA
BOR {T7F, L ERERKH]

BN, TERER, RN E R,
Irp2 N ‘ - 5.5 - HA
BOR XM, HEBIKHA

Fosc =32MHz, Fcpy=16MHz, #HNZTH

Ioer | M50, TESER, TRV, FTAREOE - 1.2 - mA
P71
Fosc =16MHz, Fch =16MHz, iﬁ)\? Iﬂ
Ioea | M50, TEAER, TIEBhEIN, FTARHOE 0.7 mA
P71
Fosc =8MHz, Fcpy =8MHz, kA7 HR
IipLE3 - 0.5 - mA

X BTN, P BRI

Fosc =4MHz, Fcpy=4MHz, A% R
IipLe4 . ot s - 0.4 - mA
X, Ttk TTIFENHIAN, BT

Fosc =44KHz, NSRBI, T,

lipLE4 TN E R, Frasoei, - 63 - LA
YRR A RC B Bh o< ]
Joil H S o T Rg Trw Fcpy =16MHz, %14 BOR, TIMER3 141 - 10 - nA
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P FELI b YEIE ¢ RC44K, Gk N\ i,
TIMER3 R 1S F BT i 1 ~F 22 L
n » . 0.3*VD
N KHE 1 Vi1 /O 3 1 3AE i 25 4 5 N GND - b \Y%
NI L Vini /O ity I HE B RES N 0.7%VDD - VDD Y,
n R 0.2*VD
MINKHE 2 Viez 1/O ity 1 it 25 Re i N GND - b v
WNFEHIE 2 Vimz T/O ity I it 25 R N 0.8*VDD - VDD Y,
IS R Iiic VOuf AL, Vin: VDDEGND -1 0 1 nA
i HH IR LU ToLc [/O%s 4R, Vour: VDDEKGND -1 0 1 HA
FEFTR ToLi Vout=GND+0.6 - 25 - "
EOAZEN Tomi Vout=VDD-0.6 - 21 -
Rpui P0.2 %ii 1, VIN=GND - 50 -
Reuz P0.2 %ii 1, VIN=GND - 100 -
HseA==NiE Rpus P0.2 ¥, VIN=GND - 150 - kQ
Reus P0.2 ¥ 1, VIN=GND - 300 -
Rpus i@, VIN=GND - 50 -
THHFE Rep i@, VIN=VDD - 50 - kQ
Vawi Fii, VDD=5V 4.0 42 44
ADC MefiE Hi & e
Vaw2 %R, VDD =3V 2.3 2.5 2.6 \Y4
RAM {RIFHLE Vram - - 0.7 -
VER: BRIERAMEE, DL EEHE R A1E 8 VDD: 5.0V, GND: 0V, 25°C,
S8 75 %A B/ME | BEME | BKXME | B4
P98 RC32M J& BB ) Tsetl iR, VDD=5V - - 5 s
I RC44K J5 Bt [a] Tset2 Wik, VDD=5V - - 150 us
AR AR T v s
o Tset3 16MHz, ¥, VDD=5V - 200 - us
J& Bl ]
AR AR v
Vset3 16MHz 2.5 - 5.5 \Y4
TAFHE
AN ERARATHR 7 7% s
o Tset4 i, VDD=5V - 2 - s
J& Bl ]
FIRC1 VDD=2V~5.5V, 25°C 32(1-1%) 32 32(1+1%) | MHz
FIRC2 VDD=5.0V,-20°C ~+85°C 32(1-2%) 32 32(142%) | MHz
FIRC3 | VDD=5.0V,-40°C ~+105°C | 32(1-4%) 32 32(1+4%) | MHz
FWRC - 31 44 58 KHz
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22.4FLASH W24k

2 s 1 RAME | BBME | BKRE | BT
25 R NENDUR - 100000 - - Cycle
Bl DR AF T [R] Trer T=25°C - 10 - year
FLASH J [X B [7] TerasEl LANEIX (128 775D - 5 - ms
EEPROM 3 [X #&[5: i [8] Terase2 I AMEX (429D - 5 - ms
P NI ] TrroG 1 AN - 68 - us
TLHUFE HLIR Ipp Fcpu=16MHz - 4 - mA
B NFEHI Ipp2 - - 4 - mA
BEERAE R Ipps - - 2 - mA
22.5 ADC it
2 Liles v 1 BME | BBME | BRKE | B4
AL LR VAD - 2.0 5.0 5.5 \Y
K RE NR GND<VAIN<Vref - 10 12 bit
ADC Fi N HJE VAIN - GND - Vref \Y%
ADC i N HH RAIN VAIN: 5V 2 - - MQ
DL VR HE 7 LA ZAIN - - - 10 kQ
ADC F4 i IAD ADC BEFTHF, VDD: 5.0V - 0.6 1 mA
ADC i N HLR IADIN VDD: 5.0V - - 10 HA
oo AR i 1% 22 DLE VDD: 5.0V - - £ LSB
VDD=5.0V, Vref=1.3V - - -5~2
VDD=5.0V, Vref=2V - - -5~2
AR IR 2E (1MHz VDD=5.0V, Vref=3V - - 42
IR fhe VDD=5.0V, Vref=4V - - 3~2 LB
VDD=5.0V, Vref=VDD - - +2
VDD=5.0V, Vref=4}% - - +2
RN R EF VDD=5.0V - - £5 LSB
R iR % EZ VDD=5.0V - - £3 LSB
R R EAD VDD=5.0V - - £5 LSB
SR RIN A] 1 VDD=5.0V
TCON1 10 - - us
Vref =2/3/4V
SERRIN A] 2 VDD=5.0V
TCON2 Vet VDD 2 - - us
WNHEZHE L VADREF VDD=5.0V, Vref=2V 2(1-1%) 2 2(1+1%) \Y%
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22.6 BOR H: il ¥ i 4

2 i i RME | BBUE | BOKME | Bfr
BOR WEHE 1 | VBORI 1.7 1.8 1.9 \Y%
BOR WEHLE 2 | VBOR2 1.9 2.0 2.1 \Y%
BOR WEHLE 3 | VBOR3 2.3 2.4 25 \Y%
BOR WEHLE 4 | VBOR4 2.5 2.6 2.7 \Y%
BOR ffifg, VDD: 2V~5.5V
BOR ¥ EHL/E 5 | VBORS 2.9 3.0 3.1 \%
BOR % EHLE 6 | VBOR6 3.5 3.6 3.7 \Y%
BOR ¥ EHE 7 | VBOR7 3.8 3.9 4.0 \Y%
BOR &£ 8 | VBORS 4.1 42 4.3 \Y%
22.7LVD/PLVD ] B8 4%
ZH] 5 &M B/AME | BEE | B&KE | B
LVD WEHE 0 | VPLVD - 1.2 - \Y
LVD @ HE 1 | VLVDI 1.8 1.9 2.0 \Y%
LVD WEHE2 | VLVD2 1.9 2.0 2.1 \Y
LVD ¥ € #E 3 | VLVD3 2.3 24 2.5 \Y%
LVD WEHE 4 | VLVD4 LVD f#iff, VDD=2V~5.5V 25 26 2.7 \Y%
LVD #EHJES | VLVDS 2.9 3.0 3.1 \Y%
LVD #EHE 6 | VLVD6 35 3.6 3.7 \Y%
LVD #EmHJE7 | VLVD? 38 3.9 4.0 \Y%
LVD WEHE S8 | VLVDS 4.1 42 43 \Y%
22.8 HL B LSO
(VDD=2V~5.5V, {EETuLH: -40°C~105C, =iEN: 25C, BRIERHGUID
o RS
s 28 vop | B Py BME | HAUE BAME LA
VoS PN S LR 5V - - - £2 +4 mV
VICM N FLB R 5V - - 0 - VDD-1.2V A%
ICOMP oAt as TAEThFE - - - - 200 400 nA
TRS1 AN ERTISAR 5V - CMPP=L23V - 1 2 us
CMPN=1.2V
TRS2 KA 5 ) SR ] 5V - CMPP=3V - 0.3 0.5 us
CMPN=1V
Rin R/ PNk 5V - - - - 1 MQ
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229 REG T B REIIFE

1. Z45%H BOR, AL

2
b

(vn) 2%

300
250

200

é}[:, 150

250

200

150

100

4

3

A4 T LI
O @ O
1.9 1.8 4.7 1.6 1.5 1.4 13 1.2 1.4 1

TAEHEJEVDD (V)

Figure 22-1 #%t NI IIFE

v RGMEREBOR, HEAFEHEIN, fEfE/45EBOR_PD_EN

A4 it FE D #E(RC_PD_EN=0)

2

—@=—BOR_PD_EN=1
—@=— BOR_PD_EN=0

19 1.8 217 16 1.5 14 13 12 11 1 09

TAEHJEVDD (V)

Figure 22-2 4t T HL FEDIFE
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22.10 SR HE s 4r 4 b 2%

251

W
I i e = = P,

o

ﬁ —p— 10

@] ——#12

=4

— - —— 11
249.5

5.55.35.1494.745434.1393.73.53.33.1292.72.5232.1
VDD(V)

Figure 22-3 N i1/ 128- B R p P it 2% ]

22.11 PR-E B2

506

504

502

500
—d
498 e #1

496

\ ) e #2
494

== #3

IRC(KHz)

492

490

488 T T T T T T T T T T T T T T T 1
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 105

eC

Figure 22-4 N # = AHRC32M/500 i 5 45 il 26 18]
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22.12 ADC WS 2V-i5. B et gl 28

2.006
2.005
2.004
2.003
2.002
2.001

VREF (V)

1999 3
1998
1997

1.996
-40 -30 -20 -10 0O 10 20 30 40 50 60 70 80 90 100 105

mE (°C)

Figure 22-5 W22 i 52V -l BRI Hh 4014

22.13 FHAt SR

1. ESD (HBM): Class3A (>5500V)

2. ESD (MM): Class C (>400V) #2554

3. ESD (CDM): Class C3 (>1000V) #xEi%2
4. Latch up: 200mA

5. EFT: +£4800V
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23 FxILTHE

23.1HC-LINK /i ETE

HC89F0431A/0421A/0411A {# Ff HC-LINK {jj ¥ #% 3t 47 2 /57 () '~ #F 1/ 3£, HC-LINK 3@ i
JTAG/SWD 2 11 0] DL £ Fr A (138 5 7Y 8051 N AZ Bt L CJEEI 4 ISP) SEEL FE AT H . T
HC-LINK A, 82 0L HC-LINK H P Fiit.

HC-LINK 4

> CHF Keil C51 E8igm PR35S (uVisiond.0 A LA _F A
SCER BT 2% 8051 (AR AL ISP) it A

AT AT FLASH AT HERR . R AR B

A AR I A7 DA S ARRS i 04T i

HEMN USB fitH, AHEIMEHEYE

Y V V V

23.2HC-PM51 R T E

HC-PM51 B2 S —RE R TR, EHTE2E 8051 WAZ R %111 Flash MCU [k .
T HC-PMS1 Hfi, %2 I HC-PM51 L EH 7 Fits

HC-PM51 54k
> KM USB 5 Rk
> CRFERBEIALE

23.31ISP & OE%R

HC-LINK V4.0 1 HC-PM51 3¢ #F Wi #l [ f6 ISP # 5, 2% 48 ISP & F [ 1k 2
HC89F0431A/0421A/0411A 2 J5, F BRI LAMEH TXD/RXD PAN 5] BHIZEATRE R 19 40R0 58T

F P AT LA HC-LINK V4.0 T K, El& B HC-ISP, @it & 1] [ 46 ISP #2711 FLASH
B HLSEEL— 8 N B ThRE. S4h, H PR DS A HC-PMST (1 ISP Ak AT H P A2 7 AL T 4.

GND ——— GND
PC USB | /| — ‘ HC-LINK 1m0 — » oo [HLISPRLF 1
| | b2l RxD ¢— X0 HCB9F04x1A

HC-ISP i I

Figure 23- 1 ISP & e AE K]

23 4T

BN Atk i A thl . www.holychip.cn #E47 844 4.
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24 BERF

24.1SOP20

SYMBOL MILLIMETER
MIN NOM | MAX
al |ot| _ |03
A2 | 225 | 230 | 233
Al | 097 [ 102 | 107
Al b 035 | _ | o043
A bl 0.34 | 0.37 | 0.40
o 025 | |02
HOAAAAAARA R
BAEMETY IR &l D 1270 12.80] 12.90
I E 10.10] 1030{ 1050
Al EL | 740 | 750 | 760
c 1.27BSC
ik L o] _ [t
LI 1.40REF
O 0 0 ‘ _ | g
: H HH I

B B

Figure 24- 1 SOP20 %} R~}
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24.2TSSOP20

[\
LJFJ -

il | 1)
MIN | MAX
k| = | i3
Al | 005 | 0.15
L A2 | 080 | 1.05
[ \ A3 | 039 | 049
b | 0.19 [ 030

E__j/\ jk D | 640 | 6.60

E | 620 | 6.60
El | 430 | 450
e |0.625] 0.675

f
[ \E‘ L | 045 ] 0.75

Figure 24- 2 TSSOP20 #} % R

AZ
A
Al
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24.3SOP16

D
b

\

(=]
1o
wn

Azfl [

Al

JHHHHHHEH

—_— —~

/oy o El E

&
BASE METAL

HH iR
UL e

il
1T

Figure 24- 3 SOP16 3% R~}
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24.4 SOPS
D MILLIMETER
} | SYMBOL
Al l | I b MIN | NOM | MAX
7 1 AIB A t \Ll 023 A | P
— I CL ,L_ t_f Al |00 | _ | o2
Al v L 2 | 130 | 140 | 150
Ll
A3 | 060 | 065 | 070
Al b |om| _ |o#
vl [ 038 | 041 | 08
H H H H i ¢ 020 | _ |0
el D19 | 020 | 02]
/ Ky
BASE METAL |}/ | D | 480 | 490 | 500
' E | 580|600 | 620
WITH PLATING 3

El E A | B | 380 | 390 | 40

O SECTION B-B > e
heo|oas| | oso
Pl L |os0] _ | 0%

H H E; l_' L | ISREF
| ;

i o] 41 WONE

Figure 24-4 SOPS $% R <
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25 MRAICFR

H A ik
Verl.00 2021-07-29 IR
Verl.01 2021-10-29 1. SEFRE SRR,
2. HC89F0421A AR FIMITIAN L T7 30, KA JTAG 772
3. RC32M [1)4 il P Y R A P2 B
Verl.02 2021-12-16 L5E5 A IR
2 iM% HC89F0431A-QFN20 i} %
3. RC32M [1)4 il P Y R A P2 B
Verl.03 2022-3-4 LA iy 44 R0
Verl.04 2022-11-28 1.f50% HC89F0411A 5| Jifhiidk
282 A B S M Rin 09 SCHEA
348 PWM3. LVD B &
Verl.05 2024-4-19 LR oy A AN
Ver1.06 2024-9-2 1B E A AR AR R B R (1 37 A7 25 D) e iR

HOLYCHIP 2 =) 4 B3 % UL B 7= S A6 v 521« T REANEE 7 T 1 s 1 8k — 25 38 W A LA
HOLYCHIP ANz HH f ATt B J& (17 il 55 FL % (1403 RS FH AT 5| /S (1) A7) 534, HOLY CHIP 7 i
A BT TH RN H T AMRHME N A i 4 AT /i) HOLY CHIP 7% i 7= AR [ i 2 o AN jle 1 35 HL &2
FETHAE . a0 5% HOLYCHIP 7= 5 T B4,  BI{fiX 24 2 H HOLYCHIP £ 7= i i 1H Fl il i
MR ZGEN, F R ATA T . SRR BT BAE T P B B A i AR T B
A, FFHH P LRIE HOLYCHIP KHJER . T2 /WM ERS ERERTLK.

BEHET
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