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1 7= B4y

HC89F0431A/0421A/0411A & — Bk H SRR IIFE CMOS T 2wt A s sa sl 8 A 5 dl, W
A 16K Bytes FLASH FEF 171 %%, 256Bytes IRAM+768Bytes XRAM, 5% 18 AL 1/0 1, 54 16
e 2/t Bde, 3 40 12 ALAEE X A5 H AN PWM, 1 B% 8 fif PWM, 2 /> UART, 14> SPI, 1/ IIC,
16 MM, 16+2 B% 12 fif ADC, 1 MEERMB, PUFh R g8 TAERB A 2 A

1.1 ZhResetk

*

*

CPU
® IERAIIT 8051 NI%
ROM
® 16K Bytes FLASH/128 Bytes EEPROM
® [APHIICP#:{E
o RiHMARID LR
RAM
® 256 Bytes IRAM
® 768 Bytes XRAM
A
N E RS B 32MHz RC, A A0
N8 44KHz RC
AN E AR 4MHz —20MHz
AR IR 32.768KHz
2 Fhist i
P AL T =
FHEELR (POR)
ZRIEHEIEENA. (BOR)
4.2/3.9/3.6/3.0/2.6/2.4/2.0/1.8V
HI M (WDT) EAL
A E AL
HERE S H B AT
AR IS FE S S AL
SNERE R (1.2V) KB AL

o O\ ®© 06 06 0O

1/0

o HREZISMAIOM

® ZREINATEL: . T BRI
G R TE TN o N DN E iYL
A oEffEes . IR . R
sk DA k!

® HMEIIRES| ALY B PTM

® i I A Bd B 1/2bias B A LCDIK )

H T

® 17/ Ik

® Ak

® 16N b

SE I % s

® TO/TIFEEFUESOST, 1667 HEhHEE
® T3 L TAETEH AR

®  TA4T] DU FH 1A 5 ik & S B

® TSI IREE

PWM

® i 31247 SLIX FE A HANPWM
AIHCE S 6 B% AT
A 2 I a A

BLAT s A Th e
- AT B I SR A Ok 5
® 1EE8f H A HPWM
JH R B
® 2/ UART
® 1/ SPI
e 17IIC
ADC il H, 5%
® U Hr16+2 ch 12/ ADCH
® ADCZHHLL Ak NHES1.3/2/3/4V. 4b
#SVREF. VDD
® R ANk . 8 I A ik
I FE S ARG AR
® LIS ThAE
® VDD L HEFM, wIH
4.2/3.9/3.6/3.0/2.6/2.4/2.0/1.9V
PEITCREES (CRC)
B R
o TN
® RHII
TAEAF
® GiHIJE 2.0V—55V
® A IEHE-40T—105<T
S pE i)
® TSSOP20/SOP20
® SOP16/SOP8
WHE SWD. JTAG i B
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voaERER
RIS ROM Bytes | RAM Bytes | MAX Freq /0 ADC Timer PWM INT WDT
HC89F0431A- 12Bit*3 21
16K 256+768 16MHz 18 1642 5 16 1
TSSO20-TM 8Bit*1
HC89F0431A- 12Bit*3 21
16K 256+768 16MHz 18 1642 5 16 1
SOP20-T-M 8Bit*1
HC89F0421 A- 12Bit*3 241
16K 256+768 16MHz 14 1242 5 12 1
SOP16-T-M 8Bit*1
HC89F0411A- 12Bit*3 21
16K 256+768 16MHz 6 6+2 5 6 1
SOP8-T-M 8Bit*1
FERES Voltag TEMP Package Simulator Programmer | Datasheet | DemoCode DemoBoard
HC89F0431A-
2.0~55V | -40~+105°C | TSSOP20 HC-LINK HC-PM51 \ \ J
TSSO20-TM
HC89F0431A-
2.0~55V | -40~+105°C SOP20 HC-LINK HC-PM51 \ \ V
SOP20-T-M
HC89F0421 A-
2.0~55V | -40~+105°C SOP16 HC-LINK HC-PM51 \ \ V
SOP16-T-M
HC89F0411A-
2.0~55V -40~+105°C SOP8 HC-LINK HC-PM51 \ \ v
SOP8-T-M
HC89 F 0 4 2 1 A -SOP16 -T-M
N FEamRM | PR | AR S | - ESE ESE FriA
B 2E FhrdfER | O:HEEA | 4:16K 1:8pin | fREH | A: SOP8 -T-M:
1T 8051 1:5EAR | 5:32K | 2: 16pin F—IkFg | SOP16 5 IEEl
3: 20pin SOP20 -TM:
B: TSS020 7 IEE[
5 IRTH R
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13 MAER

1. NEIERGHIFaENE, WAEVDDMGNDZ JAl#— B A (FEHK TS T0.1uE),

2. Al DAEL e HC8F043 1 ek S, {H TR ERRE HC-PMBLIGE 5 2% 1) [ 44 i A T 2% 380 45 i

3. P75 M) T BRI AL IR, i VR SO S RN b, AT DL I AR I K T
B ONEEIOS] .

4. MR FEFATFLASH IAPHRAE, 154740323, 1.5.1 93 = I,

5. TERHATIAPERAERS, ANm BT AR W

6. ADCEN B 1 siV)#uiiumib 5, EiER 20us J5 R 5 ADC 4, 8 A E N FEHUR K,
T BRI AN [A]

7. X ADC W ZF &8 VDD I, ADC #Air#hnr Loy 8MHz, — R4 R % % 15 /> ADC_CLK,
XFETT LA BB R Y ADC FE#H

8. P2.7. P2.5. P2.4. P2.3 iX DY/t L AR 2CHE B A A O A —FE, IBF9NE 7.4.6 /N1,

9. UART2 7EAFHAR TR, FEEACE CPU 4% N 16MHz UL L, WEFRACE 9600 BiLLN, 1HAE
UART2 W il 55 s BRI 2 TIL BRI, 12 % M G HIFE .

10. HC89F0411A ¥ Pin2 & I ZE P2.0. P2.1 Wium L Thee, RN Hgefl FHH b —Aum D DiEe. H
o — A DR AT ERAE RS, 7500 50 — Ao O A B AR

11. {FHPWM3HES, ZSGECERM#h0. . ST, f)E FEREPWM3EIE,

12. ZELVDH W, 5 ZOCH LLEAS B LVD i, NiJeZE ik LVD/LLEES, FHRBELVDH I s vFfr .

13. R H LVD LARAR DIRE RIS, an R LR a4 RS (CMPSTAD Ay (BRI ECHRCES I3 F K T 47
st LD, ES A TE v N e H /2 R AR
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16KB 1288
FLASH || EEPROM

P A4
RC
Sk =2 clock

I

2568
YIN — IRAM
¢ S AR
XOUT [X 7668
—)
XRAM
[_POR ]
BOR
R VD et .
o ——| 1255 8 a1 Port2
||
SFRAAZ H —’| i 110K 4 :& Portl
o 032 2 a1 Porto
CET ||
RC
voD X ADC ﬂ <
T B @2ft)
GND [X

Figure 1-1 RAHEE]
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1.5 5|HEREE
1.5.1 SOP20/TSSOP20 5| e &
GND[] 1 ~ 201VvDD
CMP2+/XIN/INTO_1/P1.0[ 2 191 P0.0/INTO/ANO/FLTO
CMP3+/XOUT/INT1 1/P1.1[] 3 L 181 P0.1/INT1/AN1/FLT1
RST/AN15/INT15/P2.7 ] 4 8 171 P0O.2/INT2/AN2/FLT2
CMP-/PLVD/TMS/AN14/INT14/P26 [] 5 -|L9| 161 P0.3/INT3/AN3/SCK
CMP1+/TCK/AN13/INT13/P25[] 6 E 15[ 1 PO.4/INT4/AN4/Vref
TDO/AN12/INT12/P2.4 ] 7 fﬁ 141 PO.5/INT5/AN5
TDI/AN11/INT11/P2.3[] 8 > 131 P0.6/INT6/ANG
AN10/INT10/P2.2 ] 9 121 PO.7/INT7/AN7
SDA/ANY9/INT9/P2.1 []10 111 P2.0/INT8/ANS

Figure 1-2 SOP20/TSSOP20 5| JHIFc & &

1.5.2 SOP16 3| E

GND[]1 ~ 161 VvDD

CMP2+/XIN/INTO_1/P1.0 ] 2 T 15[1 P0.0/INTO/ANO/FLTO
CMP3+/XOUT/INT1_1/P1.1 ] 3 O 141 PO.1/INT1/AN1/FLT1
RST/AN15/INT15/P2.7 ] 4 % 131 P0.2/INT2/AN2/FLT2

CMP-/PLVD/AN14/INT14/P2.6 [] 5 3 12— PO.3/INT3/AN3

CMP1+/SCK/AN13/INT13/P25[] 6 % 111 P0.4/INT4/AN4/Vref
SDAJ/AN12/INT12/P2.4 (] 7 ':; 10[—1 P0O.5/INT5/AN5
AN11/INT11/P2.3[] 8 9 [1 P0.6/INT6/ANG6

Figure 1-3 SOP16 5| fHIfic & &

1.5.3 SOP8 5| Wit &

VDD[]1

ANS/INT8/P2.0 >
SDA/ANY/INTI/P2.1

Vref/AN4/INT4/P0.4 ] 3

8[1GND
1 PO.0/INTO/ANO/FLTO

6 [1 PO.I/INTI/ANL/FLTL

v1T704680H (|
N

SCK/AN3/INT3/P0.3 ] 4 5 [ P0.2/INT2/AN2/FLT2

Figure 1-5 SOPS8 5| fHIFiC & K
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1.6 5| R

1.6.1 SOP20/TSSOP20 B| iR

AL B it it B
1 GND P FEL Y5
P1.0 /O | BN/t H
5 XIN AN | MR
INTO 1 1| AR E S T 0 F N
CMP2+ AN | bEAR B 2 A
P1.1 VO | AN/ H
3 XOUT AN | AR AR RS
INTI 1 I | ol SR B AN 1 RN 1
CMP3+ AN | W8 IES 3 AN
P2.7 /O | B A/t H
AN15 AN | ADC15 #i A\ [
! RST || AL
INT15 I AN AT 15 SN
P2.6 /O | B A/ H
AN14 AN | ADC14 A\
S T™S || JTAG #Ez{A
INT14 | AN AT 14 SN
PLVD AN | ity U FE A I ity
CMP- AN | DL g
P2.5 /O | BN/ H
AN13 AN | ADC13 i\
6 TCK I | ITAG 4\
INT13 I | AMESHR T 13 f AN
CMP1+ AN | B Ed 1 WA
P2.4 /O | HN/HiH
; AN12 AN | ADC12 i\ 1
TDO O | JTAG ¥u¥i%i
INTI12 | AW 12 A1
P2.3 /O | H N/
g AN11 AN | ADC11 # A\
TDI I | JTAG %N
INT11 I | AT 11 N
P2.2 VO | N/ H
9 AN10 AN | ADCI10 % A\ I
INT10 I | AW 10 A1
0 P2.1 /O | AN/ A
AN9 AN | ADC9 i\

11
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INT9 I AR R 9 N
SDA /O | AUAAR X E 4 N/ th
P2.0 /O | F N/ E
11 ANS AN | ADC8 Hi A\ 1
INTS8 I | AT 8 H A
P0.7 VO | AN/ H
12 AN7 AN | ADC7 fg N\
INT7 I AR 7 F N
P0.6 /O | F N/t H
13 AN6 AN | ADC6 I\
INT6 I AT 6 H A\
PO.5 VO | AN/ H
14 ANS5 AN | ADCS A
INT5 I AMERHR T 5 H N T
P0.4 /O | F AN/t H
AN4 AN | ADC4 i\
15 Vref AN | ADC #MiZ 25 RS\ /i Hi O
INT4 I | AT 4 A
P0.3 /O | BN/t H
s AN3 AN | ADC3 i\
INT3 I AR R T 3 H N
SCK I | AR s A
P0.2 VO | AN/ H
17 AN2 AN | ADC2 A\
INT2 I | AW 2 A
FLT2 [ | PWM2 # R g A\ 51 i
PO.1 /O | BN/t H
8 AN1 AN | ADCI1 %A\
INTI I HMERHR T 1 4N
FLT1 I | PWMI SBsAs g A 51
P0.0 VO | AN/ H
ANO AN | ADCO A\ [
19 INTO I | AT 0 A K
FLTO I | PWMO i i4m A 51
20 VDD P | AL

E: T=faN, O=fith,

/O =t N/f, P=HLJ&, AN =Rfl%m N .
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1.6.2 SOP16 B| jHiiR

12 4R &3t} ]
1 GND P FHL YR HE
P1.0 VO | AN/ H
5 XIN AN | AN EIREA T
INTO 1 I | ATE SRR B A I 0 BN 1
CMP2+ AN | IWERE8IES 2 fINT
P1.1 /O | F N/t H
3 XOUT AN | AR SRS H
INT1 1 [ | olE SR B A I 1 RN
CMP3+ AN | bEAR By 3 HA
P2.7 VO | AN/ H
A RST I MR A T
ANI5 AN | ADCI5 i ANH
INT15 I | AT 15 A1
P2.6 /O | Fi N/ H
AN14 AN | ADCI14 AN H
5 INT14 I ARERHET 14 F T
PLVD AN | iy P H A 0 ity 11
CMP- AN | DR g O
P2.5 VO | AN/ H
SCK I | AR s A
6 AN13 AN | ADCI13 $ A\
INT13 [ | AN 13 F N
CMP1+ AN | B IEd 1 A
P2.4 /O | HN/HiH
; SDA /O | AUZAR A E a4 N/ th
AN12 AN | ADC12 i\ [
INTI12 I | SNSRI 12 SN
P2.3 /O | HN/HiH
8 AN11 AN | ADC11%AH
INT11 I AR 11 F N
P0.6 /O | H N/
9 ANG AN | ADCB6 #i A\ [
INT6 I | AT 6 HIA
P0.5 /O | BN/ H
10 AN5 AN | ADCS5 #ig N\ [
INT5 I | AW 5 A
P0.4 /O | BN/ H
AN4 AN | ADC4 g\
t Vref | AN | ADC 4hi% % i A A /A O
INT4 | HRER R T 4 N

13
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P0.3 /O | B A H
12 AN3 AN | ADC3 g\ [
INT3 I | AT 3 A
P0.2 /10 | A/
AN2 AN | ADC2 g\
13 INT2 I AMERHIET 2 F N
FLT2 [ | PWM2 iR a i A 51
PO.1 /O | B N/
4 AN1 AN | ADC1 A\
INT1 | AW 1 A
FLT1 I | PWML s far il A 51
P0.0 /O | M N/t
ANO AN | ADCO fig N[
15 INTO I | AMESHR T 0 4\
FLTO [ | PWMO i REAs i4m A 51
16 VDD P | AL

?E: Iziﬁj)\y O :iﬁﬁtlj ’

/O =t N/, P=HJF, AN =% N4

14
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1.6.3 SOPS8 5| iR

AL EA s E~3it) Ui A
1 VDD P | HLIEHIA LI
P2.0 /O | HN/HH
AN8 AN | ADCS8 #i A\ [
INT8 I ARERHR T 8 N
2 P2.1 /O | %N/t H
AN9 AN | ADC9 #g A\ [
INT9 I ARE T 9 F N 1
SDA /O | AUEAR A E a4 N th
P0.4 /O | B N/ E
AN4 AN | ADC4 g\ [
3 Vref | AN | ADC 4hi% 2 it FA A/ H 11
INT4 | AR R T 4 F N
P0.3 /O | HN/HiH
A AN3 AN | ADC3 g\
INT3 I AR HR T 3 H N
SCK || A B
P0.2 /10 | A/
5 AN2 AN | ADC2 i\ [
INT2 | AMER BT 2 BN
FLT2 | PWM2 i A 4 A 51
P0.1 /O | H N/
AN1 AN | ADC1 #i A\
6 INT1 I | AN 1 AT
FLT1 I | PWML S RAs 4 A 51
P0.0 /O | % N/HiH
ANO AN | ADCO #j A\ [
! INTO I | AMESHR T 0 4\
FLTO [ | PWMO iRkl A 51 i
8 GND P | HLJEHE

VER: Pin2 B A P2.0. P2.1 B H R IhRE, HERVER R el A —Num O hRe. Hd—A4
Ut FEBHAT HAERS, T30 23— 8 B BRAA IR S .
FE: TN, o=, VO=fi N/, P=HJR, AN =5 N .

15
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1.7 ShEThEe 5| B E PTM

HC89F0431A/0421A/0411A PN B A& INRES| A i (PTMD, wlEH P el 4k £
B ah g ohee 5| R B AR = — AN ERYJE D (VDD. GND) _F.

1.7.1 PTM #EHuiedE

>

>

SNBSS N ThEE (T0/1/3/5 AbAHRN . RXD 4645) RetEnt, RE0K vr 5 2 0 —weht, /Y
¥ Z P NFFIEAMBL T BE S I 2 B B[] — 10 H b, 2w 7 R G045 2 Ear it
SRBEEI S ThEE (TO/1/4 I Bhi il . TXD 545 ) RFPEmy, 0 okt 24Nt 5 1 Ah e o e 5l
[ BCEIF— 10 1, JEAEREERLed, Regf— Mt 2.

B, R R EN I RGETHN, A5 FE SN Th RE 51 AL J& il /L, AT BT
FUPHETT RS RE & 200 PCB - AMBE DA 51 AT R R 1B DU, )i R AR B B D R 51
JEIREAT B R BC, T4 R T R e

R B R GE T+ S e A 5 B MCU I, SOl AT g de /b, AT B AR R SR 44 BRAS

1.7.2 PTM R £BREF SN ThBE 5]

A SR E~3it) Ui B
TO /O | TO HI4MEREI B TO B 47 A5ifn Hh
Tl /O | T1 AN NEL T1 B 53 St
TE I % T3 I T3 oI
T4 0 T4 %
T5 I TS AN
PWMO ¢} PWMO %t [
PWMO1 ¢} PWMO1 %t [
PWMI ¢} PWMI fith [
PWM PWMI1 0] PWMI1 %t
PWM2 0 PWM?2 i I
PWM21 ¢} PWM21 fith [
PWM3 0 PWM3 i Hi I
CLK CLKO ¢} Ry L 11
TXD 0 UART1 £di££ % 11
RXD /0 | UARTI #Usi
UART TXD2 0 UART?2 #d £& % 11
RXD2 I UART? #Z i
MOSI /O | SPI(¥HE 11, FENLHIH AT AL
MISO /O | SPI [ 11, FEALAIEH N A ML i
SPI
SCK /0 | SPI I &H
SS I SPI ] i I
e SCL I/0 | IIC K %F 1
SDA /0 | 1IC ¥¥5 0

16
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1.7.3 PTM A& SMEThRE 5|

PTM ANAJ 4x S5 A5 T E 51 A5 Y5 ) (VDD GND). PWM &K (FLT0/1/2). ADC %
A Vref B, INTO-15 Difig . &R (XIN. XOUT). 4N Az 1 (RST). LVD HL R I3
(PLVD), IXELIfRE M2 E R, ARAT BB,

17
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2 CPU

2.1 CPU %}

HCBOFO431A/042LA/0ALLA [y CPU f&— /MBI 1T 6% 80ST 4G, EIRIFE R REHTHN T, %2
2AE:H 8051 5 AIETIBGE, PERE T (R AIATE

2.2 CPU MHR&FHF5S

2.2.1 FERFITEES PC

TR 48 PC 7ETE AT, AJRT SFR 251, PC 7K 16 £, S 115 A 4TI
FIEFA IS, WS Nl B E S, PC N 0000H, XKL F ML ML F I E M FFIa AT RS,
W AR AERY, T REUE RS, LK R B R R A T AT R
2.2.2 Elngs ACC

2N (ACC) ARG AdiA, H T I ALUSRMEEEEE SR AE iU H 45
TR M 21748, K2 MG A BT H B B2 ACCHEAT
223 HFEB

A BT TR IR S SV B 175, T A7 T 2 0 R 5 1 i (E BORE S 5 5
FEANHEATRRIGIE BT, AT AYE Jy it FH 257928
2.2.4 BRREFEETFEEE PSW

UEE A7 3 R IR A ALU 85 45 RIVRAEAACBUIRES, XSS RFAE AR T DU 9 I IR P H R (R 5%
i, BEREFEAAME W, RIS ALE LT R

, EACPUH T

g5 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
SAE 0 0 0 0 0 0 0 0
(RS CcY AC FO RS[1:0] oV F1 P
S5 AR5 ]
/AL AR EAL
7 cY 0: HARZHEF, Tt g
1: HEAREHES, A
AT /£ T b AL
6 AC 0: HARZBEH, B BEAL
1. BARZE S, HHBEA AL
5 FO H P B E SUhrE AL
T AR A7 A R4
4-3 RS[L0] 00: %50 41 (00H~07H)

18
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01: % 141 (08H~OFH)
10: %240 (10H~17H)
11: % 341 (18H~1FH)
T bR AL
2 oV 0: Jo¥ith
1 F1 H P B E SUbrE AL
Gl -LE Y VA
0 P 0: ACC /7859 1 FIANECRN 0 B %L
1: ACC ZFfras 1 B’ O B3

2.2.5 HERRIRER SP

HERRFEENSPIE — 8O 1B H 278y, Efin AR TR E NS RAMA A E . LR AL,
SPENOTH, fHfFHER S EHOSHHTTIT 4G, & FI08H~1FHH T/l T TAE S fF s 1~3, H1ERE
PV E A BT e X, i HESP A SSONEBUR B . STER A HLIAHEARSE 7] B AR B, 5t
SP=30H, CPUHAT— kUL Em B irjE, PCitAk, PCLLRY'2I31H, PCHIRH"%I32H,
SP=32H.

2.2.6 FIEFRE DPTR

BHEFREIDPTRE — N 16A K H A4, HMNASA KA 4DPH (F8A1) FDPL (fk847) 4H
o WERIERFHIAE A 16467 54 DPTROMDPTR, AL FE—Hhk2s 6], Al & & DPS
(INSCON.0) A7 i H AR H 8 fa £t

2.2.7 BAEIREHEFET A INSCON

o5 7 6 5 4 3 2 1 0
R/W R/W R R R/W R R R R/W
SAME 0 0 0 0 0 0 0 0
LI5S | EEPROM - IAPS - DPS
o5 A5 Vi BA
EEPROM #4E X & #547
7 EEPROM | 0: A&+ EEPROM
1: %% EEPROM, [Fi 7526 IAPS W& N 0
6-5 - REAL (BN 0, BIEHO
MOVC #4E X ik 41
4 IAPS 0: XFEFX IS EAME, RN 720K EEPROM WE AN 0
1: % OPTION X i#1E
3-1 - RN N0, BRIO
LG E R puE
0 DPS 0: #FdE+a%t DPTRO
1: #fE%r DPTRI

19
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3 s

3.1 BRFFfE# (FLASH)

3.1.1 FLASH %%

> E AR HLH VO R A R e AT 45 R AT g P R A

TEL e (ICP) BRAESCHFE AN BN R 1E

ICP #AFE T 5 B 32 fr a5 i AT {3

R AR (TAP) SCRFH P E € SUR 315

RIS R

BEWEEAD 10 JTK

HHE RAFAER 2270 10 4F

16K Bytes FLASH: 128 F {8 1 MEX, 8 MHX N1 0, 4 TUN— AR AL
> 128 Bytes EEPROM: 4737 N1 X

3.1.2 FLASH ¥#E%4

FLASH HJ#/ERT LAy BF Rl 55— Mg 5T FLASH 4afege %t FLASH HHAT#E. #. Sk, Xfh
J7 MR N TE B B gm RS (ICP), JTAG w2 ICP —F; 28 Mo H - F2 RS #E FLASH fRAS[X
HIZ1T, X FLASH f7fifas oMt b Xk 47 #8. SHME, (HAIEBBRL A & FiErmIX, XFy R
PR NAE R e (TAP).
3.1.2.1 ICPEE AL R

F P ar L@k B LA ICP S BT B AR, BER K 4 AN 7T (32 470), —HAPRE
THEW, o JERNLERRKZEG A REEN ITAG, BN EAGERT FLASH #EATAR [/, XEERTLLH
KR FH P I RE AR RS
3.1.2.2 ICPEE#E B FLASHRH

ICP B4R LL 4K 35 R 4P 80T, 24— 4K 0 23 18] 3L (R4 REIE, ICP 28X A4S 4K 23548
], S RIEIE A4 0, (HRBER W] LUERE ICP #1EE 471 E .

ICP SR R UL 4K FAONRY AL, MR 4K 7 S R AR, 1CP B A BEHERR
MGRFEXAS 4K FH 200, 585 HA v,

AT AK AT AR AR e, (HE RVFHERR S SN, MIAT a0 5 IR 1% 4K 795 25 (Al ik
oY, HERMEE .

ICP B B Ryl FA LR RACE, VEATEOLIE S W HC-51LINK H 7 F .
3.1.2.3 IAPE#E S FLASHIRI

IAP J#id MOVC $84 ki FLASH, IAP BfR37LL 4K FH5 AL, WER—A 4K F S ERE T
FeARdr, HiAh 4K 352300 1) MOVC $8430X A 4K 45 451, SR B 4%, (HixA 4K 775
22 [E] ) MOV C #84- 7] LLIEHCH £ 1) -

IAP # 5 FLASH K638 VE W FLASH IAP #1E, TAP F3ES R DL 4K 75 NEAL, TAP 5 2 |
BB N X SRR SR, WA RIES R4 R T 1AP IS .

AT AK FATE AR AR e, (HE RVFERR S SN, MIAT Rk Ja 3R 1% 4K 52775 25 (Al i
oY, HERAEHEE.

AP 385 Ryl il B MU RACE , PEIIE LT 2 L HC-LINK H P Fift

YV VV V VYV VY

H¥
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3.1.3 EEPROM

HC89F0431A/0421A/0411A ] EEPROM 57 T 16K ) FLASH ROM 4k, K/NJE 128 F41, 43K
2 X, Bl 4ANFETR—NEX.

#E%F EEPROM BEAT AR SRR, 75206 INSCON Z/E431 %5 7 fZ EEPROM & 1, % 4 fif
IAPS & 0, {44 +8%T45 M EEPROM #/fF X 45 o

5 EEPROM Z B 25T — IR IAP 8RR, TAP —IRIER—ANE X (4 FT5), TAP R 1)
b7 2% T DU R X BT k. TAP 5 EEPROM 287, FIKE —NFET.

IAP #% EEPROM — AN X ({5 (8] & 5ms, IAP 5 EEPROM — />5[ 8] /& 68us o

3.1.4 OPTION
7E 16K ) ROM ZAhNEA —A RiE) OPTION X, AN SadE: F e i —siE. 1

PULEREN . SR E . BRSNS . BRI R TR

Huhk P HubHR R Py s Hiht #HK Heht s & P
0x0000 SN_DATAOQ 0x0020 FLASH_SC0 0x0031 ERST_ENB 0x0100 CHIP_ID0
0x0001 SN_DATAL 0x0021 FLASH_SC1 0x0038 WAIT_TS 0x0101 CHIP_ID1
0Xx0002 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_DATA1
0X000A ID_DATA2
0x000B ID_DATA3 - - . . - _
0x000C ID_DATA4 _
0Xx000D ID_DATAS
0X000E ID_DATA6
0X000F ID_DATA7

HC89F0431A/0421A/0411A fEH ] I #i<x [, —4> CHIP_ID, —3% 8 %77, —FitsfF—A ID,
AEEE, WAEA RN, F el IERR T s MOVC Sk, WmrblUsid TR,
SN _DATA F1 ID DATA &7 E € X ¥dE, FLASH SC N% /%Y, 8t T B T&E, o
A1 B ARSI —FE, EATTR T AR BRAME S, B nT DLERR 7 Hilid MOVC SR .
HE: 1. HP{ESHTE: OPTION #1ERT, 752K %7 /7 45 INSCON[IAPSIf & 1.
2. B RN A BB ) R
FICIE 5 5L CHIP_IDRIFEFUN T -

/I MFLASH 5. i3 BT UK B 1 A s
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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/3 CHIP_IDWIH, FOrAF Flread_chip_id Z4H H
unsigned char read chip id[8];
INSCON |= 0x10;
Flash ReadArr(0x0100,8,read chip id);  //CHIP_IDFF#sHihtH0x0100
INSCON &=~ 0x10;
WIR TSN DATASID DATA, W stk Epal,
31411 HMEEEALERE ERST_ENB

g5 7 6 5 4 3 2 1 0
IR = - ERSTO ENB
Préws MRS P8
7-1 - (DA
AT A e
0 ERSTO ENB 0: 4~ RST f A\
1: P2.7 & GPIO

31412 EAERE OPTION 5450 H WAIT_TS

(R 7 6 5 4 3 2 1 0
(EERS) - - - - - - WAIT TS
A dws SRS L
7-2 - TR B AL
R ALHE L option & S5 I ] A7
00: 8ms
1-0 WAIT TS
- 01: 4ms
11: 16ms
31413 BOR Kl FEi%# BORVS
(VA Re) 7 6 5 4 3 2 1 0
(AR - - - - - BORVS
(A Re) ARFS Vi B
7-3 - (DA
BOR # il L i JE #6407
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: 4.2V
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31414 HFE _RAHEKRE RVCFG

A dws 7 6 5 4 3 2 1 0
fIFFS | RVSEN - - - RVADR([3:0]
(K- h=3 AR5 Ui B3
5B AT RE
7 RVSEN 0: 25 1R85 —HirmE
1: flifess — B mE
6-4 - TREE AL

5B 2R Bl
% E A EHhE = {RVADR[3:0],10'h000}
:
1. RVADR[3:0]=0 I}, F/Rx28 —H AL E LA 0x0000H H A
2. RVADR[3:0] R #EfC & 1000,1100,1110,1111 PYME
RIS — A7 E 2 KN HEE N 1K, 2K 4K, 8K

3-0 RVADR([3:0]

3.1.5 FLASH IAP #1E

HC89F0431A/0421A/0411A f] FLASH —3t4 128 MNEIX, 128 N N—AN X, 8*%128 Bytes =

1K Bytes J—1U, 1K Bytes*4 =4KBytes A —k,

IAP 5 2 Bl AU AT — IR R, TAP —IRIERR— AN X (128 F75), TAP R F bk 2517

A DU B X R k. AP B RBFTE, HKE 1 FET.

AP #[5—/N X (B 18] /& 5ms, 7E CPU_CLK A 16MHz i}, TAP 5 —ANF 5 (KAl 2 68ps o

3.15.1 IAPEEEREM

HC89F0431A/0421A/0411A 1 FH F R FARRE AT % FLASH #E4T1%E. #2. BHiE, 1EANH P it

B ERRAE A, A RIER P X FLASH #AEI 224t Al A R bl 2

1.

7E31T FLASH 1) IAP 52 /i, W EEY B SFR B FREQ CLK #if7#%, 18I HAI CPU i &
(P32, FREQ CLK ZiA7#3fic & MMESE T CPU WP SR8, f&/NA IMHz, fRU1H #T CPU [1)ig
ITHZ ) 16MHz, ISHAC B 2917 4% FREQ CLK=0x10. ZU{E IAP 52 /i, ¥ CPU W 4hi% s
BUNEEE. 24 CPU I BHFRAC T IMHz I, ANREHEAT FLASH (1) IAP #'5 #:4F .

RGAEHAT |AP EAERS, A N ATA A 187

RGMIEH TAEHER 2.0V~5.5V, YRGBT ZBETEERN, e FECIAP mifE. Bl
IEf {52 BOR Thig, HALE AIEMR BOR JH£HE (8] BLLRIE VDD fA/E TS T TAP #AE IR
E Option X B A TAP #85 (R4, (HREH P AR T AT7E B X ORI AL, ] DA BURIEFE T X A2
Bl 'S R R

NI MCU - Fa gk a] B AN Fa S 800 7 i Ko iR 4 e, @ URRIR TAP #ERTRA ADC 83
LVD il MCU 457 E, R ABIEIKT 2.0V MIAZEAT IAP #:1F.

IAP SR, BN (EA=0), WIRTE IAP £AEHARI AN S s Wiz, £ IAP 5 #4E
SERUE, PR R R

FEPAT TAP RIS, ANAT e G i) 2008 BIHARE IR G G, MRS Bt a5 oL, B DU BCR A
WX I ARAFEAE (177 20, BT — AN XS B e B, 0 mT DUERAIE 575 — A DX P 0080 o 1 132 B
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3.1.5.2 IAPEUIE 77788 IAP_DATA

(VA TRE) 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
SAHE 0 0 0 0 0 0 0 0
(ASRE) IAP _DATA[7:0]
A5 BLfFS i
7-0 IAP DATA[7:0] | IAP ¥l 17 2%
3.1.5.3 IAPH 1L 7728 IAP_ADDRL. IAP_ADDRH
IAP_ADDRL
(AR 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
T 1 1 1 1 1 1 1 1
RS IAP_ADDR][7:0]
hidw's fF5 P W
7-0 IAP_ADDR[7:0] | IAP #AER (IR 7 77 254K )\ L
IAP_ADDRH
o5 7 6 5 4 3 2 1 0
R/W R R R/W R/W R/W R/W R/W R/W
XA 0 0 1 1 1 1 1 1
(AR - IAP_ADDR[13:8]
Pidw's (DRSS Ui B
7-6 - TR EA AL
5-0 IAP_ADDR[13:8] | |AP #AF I )bl 27 4745 o /N L

e AUERRBUG A REE T TAP MibE 27 474%, 10 H— K AE5E e, TAP Ml H 354517 0x3FFF.
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3.1.5.4 IAP# & & 77%% IAP_CMDH. IAP_CMDL

IAP_CMDH
(AR 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
(ASRE) IAP_CMDHI[7:0]
(A TREs AR5 i
A A SRRk R 47
0xFO: fi#4i(22 4~ CPU I8 j5 H )8 E , |AP_CMD[7:0] = 0x00)
OxEl: filtx —K4AE
7.0 | 1AP_cMDH[7:p | O¥P% iﬁgﬁ%\
0xB4: Fi9mis
0x87: #AFEAL, EAiHhhk )y 0000H, A iSAS %I
0x78: AFEAL, EArHihk v 0000H, HELACALLE IR
HefH: 8
IAP_CMDL
(A Re) 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 1 1 1 1 1 1 1 1
(RS IAP_CMDL][7:0]
(k=2 AFF5 Tt B
IAP_CMDHI[7:0] /24
7-0 IAP_CMDL[7:0] | ¥¥: B A IAP_CMDL[7:01¥dk %4 A2 /i B N IAP_CMDH[7:0])
S, KB A OCERAE,  BDAH SCERAE 2RI
EAER

1o R PP 22 1) X R B

IAP_CMDH = 0xFO;
IAP_CMDL = 0xOF;

IAP_ADDRL = 0x80;

IAP_ADDRH = 0x00;
IAP_CMDH = 0xD2;
IAP_CMDL = 0x2D;
IAP_CMDH = 0xEZ1,
IAP_CMDL = Ox1E;

-

e

2. FEFP T gifE

IAP_DATA =0x02;
IAP_CMDH = 0xFO;
IAP_CMDL = 0x0F;

JEBEEE 1 IR, — NN 128 74
IHEBEERAE T3, B X 4R

Ik

I % )5 IAP_ADDRL 5[ OXFF, IAP_ADDRH 5[ 0x3F, [FIR [ 5h4

IS MREEH, B N3 A7 2 B A AT

IAP_ADDRH = 0x00;

25



fO hOIVCI“ p HC89F0431A/0421A/0411A

IAP_ADDRL = 0x00;
IAP_CMDH = 0xB4; /1&E#FEMETT R, FHwmE
IAP_CMDL = 0x4B;
IAP_CMDH = 0xE1; //fih)k
IAP_CMDL =0x1E; //fili/xJ5 IAP_ADDRL %5 ] OxFF, IAP_ADDRH #&1] 0x3F, IAP_DATA i
] 0x00, A H B8
e B2 JE, Shbk, EEEET AL AR IX SASB IR RGN 482, D A0E 54
k.
3 AR AL (A E ARG T
IAP_CMDH = 0xFO;
IAP_CMDL = OxOF;
IAP_CMDH = 0x87;
IAP_CMDL = 0x78;
4, TR A (E ARG T
IAP_CMDH = 0xFO;
IAP_CMDL = OxOF;
IAP_CMDH = 0x78;
IAP_CMDL = 0x87;
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3.1.6 FLASH ICP #/E

3.1.6.1 JTAGH R

F AT LLE S HC-LINK 1 H#8X) MCU #4742, % MCU C&IREH R BE, WS PR
EoREARTT N ITAG, R R 25 6 14k, M/ RGN, RO s RithlE. P R4
AR, TRCRH 7 WA, 27 DRI, 07 5A LR A 1E 2 0
HC-LINK H P Fift.

b, FONGmFEE S AR BUK, A 6 MK LS (VDD. TDO. TDI. TMS. TCK.
RST) MM HLERH 3 B R, 0 N EFR.

HC-LINK
MCU VDD 2 2
T™S O O
TCK O O
DI O O
TDO O O
RST O O
GND +— O O
< l
<o =
Appl-li—(?aiion - %
Circuit - E
- Iyl
Jumper

Figure 3-1 HC-LINK & FE M5 14 4%
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3.1.6.2 WL H X

FI PR PAEE HC-LINK 47 BRI L7 Rt MCU #7405 B AE, 24 MCU &84 M #
Jei, WA FRA EREA TR, RREEEIRLZ (VDD GND. SDA. SCK), HIJ R4 2l
M, B AR PR LI . M RAAA E R B, 7TDUR H IR N e, 2 7 — A5,
7 B35 T VRS R 3 F RIS 2 WL HC-LINK FH P F1t .

F4h, BPOAGRRE TAEE R, HP RER 4 AN gfESI I (VDD. SDA. SCK. RST) MM
RSk, W FEFR. 540, RN AL S N, 75 AN AL 5] AT Bk 2k

71

HC-LINK

MCU VDD 0 u

SDA OJ L]

SCK O O

P2.7/IRST O O

GND L O O

<
T
Applicati
Ci:cuilton - I
- gl
Jumper

Figure 3-2 HC-LINK 4 FEMH 14 4 %
LR ICP B AT HRAE I, G IR i N AP BRI AT #R A -
1. FEIFMEG AT BEZE Qumper) , MR L 2> B AL 5 .
2. B gRAET] HIER: & Flash Zwf2ad i 0, AL,
3. YMFRZAEHGWIIT Flash gmf2 a1, ek 4 2 B FH L i

3.1.7 HBRAIFEHRIE

AR P AEARDIE IR G B 1 8 A A B RE AN B A AL, A BB, PC
SESER R AL, JHRPAT T MR SRR, TP R SRR iR e e A 2 AN ARG
A ALAE R, A 2 = AL E] 0X0000H 4k, FHAGHAT L N AR -

UETh e AT LU SR SCH ISP Dhfe, P H O E ISP 51 37, AJEH ISP 51 FAF TEEIE — 4
A BT IR FLASH o, JFAEREEE R AL EHRAE . PR sl LUEY B 4965 1) ISP 5] 372
F 5 B 7 N PR Py (R ST, 3 A SR B AR (K S8, AN SR A A I BT
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3.2 FEHFMER (RAM)

HC89F0431A/0421A/0411A J9F 244t T 256 Bytes N RAM il 768Bytes P ## E RAM KAEH
BARAEes . T ROV EERAT s % == (A 0 B

FFH

80H
7FH

30H
2FH

20H
1FH

18H
17H

10H
OFH

08H
07H

00H

P #B RAM 75 128 Bytes (0x80 ~ OxFF) 25K FH 25 A7 28 11 4 F-1k 5 5K

(8] 4% - hkidE FHRAM

HEFHESFR

iHHRAM

A F-hE X
(fr il 00H~7FH)

3 TARA 4%

2 TARHAres

1 TAEFA78

04 TARFF 748

Figure 3-3 Hffa A7 il a5 7~ S

02FFH

0000H

XRAM

HEH T RAM (XRAM) (k75 B2 0x0000~0x02FF, 719 N3 & RAM [ 7 MG %8 8051
B LT R ANER Y B RAM (7 VAR, ARSI 1/0 1. fEIC4RiE S, NEY 8 RAM i@id MOVX
64 Vi, Bl MOVX @DPTP Ei# MOVX @Ri.
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3.3 RrERIEEHFFA (SFR)

3.3.1 FPERTIBEFAARFIR

3311 EEFHEESFR
0/8 1/9 2/1A 3/B 4/C 5/D 6/E 7IF

F8 RSTFR IAP_ADDRL IAP_ADDRH IAP_DATA IAP_CMDL IAP_CMDH

FO B PWM2EN PWM2PL PWM2PH PWM2DL PWM2DH PWM2DTL PWM2DTH
E8 PWM1EN PWMI1PL PWM1PH PWM1DL PWM1DH PWMI1DTL PWMI1DTH
EO ACC PWMOEN PWMOPL PWMOPH PWMODL PWMODH PWMODTL PWMODTH
D8 PWMOC PWMI1C PWM2C PWM3C PWM3P PWM3D
DO PSW LCDCON

C8 T3CON TL3 TH3 T4CON TL4 TH4

Co T5CON TL5 TH5 RCAP5L RCAP5H

B8 IE1 1P2 IP3 LVDC LVDCMP WDTC CRCL CRCH
BO 1P4 ADCCO0 ADCC1 ADCRL ADCRH
A8 IE IPO 1P1 SPDAT SPCTL SPSTAT IICDAT IICADR
A0 P2 INSCON I1ICCON 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 4ME¥ B XSFR

CLR A ELE LA A7 4% — A, FLERIR{EXSFR,  HLa:

¥ XSFR KAl XRAM [AFERIVI IR 73, i MOVX A, @DPTR fl MOVX  @DPTR ,A K
AT
Ebfn s — ANtk A OXFESS ) XSFR, #AFEF
MOV A, #wdata

MOV  DPTR,#0xFE88

MOVX @DPTR, A

Btk OXFES9IXSFR, #EAEMI T :
MOV  DPTR #0xFE89

MOVX A, @DPTR

i FHCVE 5 kg AR, W7 B#define ALLOCATE _EXTERN, Jf H#include "HC89F0431Ah", HiAl

ADCC2 = 0x4D;
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P RBXSFR (FEHihtoxFESD)

PRkt XSFR &7 itk XSFR &% e Hihk XSFR &7 D Hhk XSFR &7
0x0000 TCON1 0x0010 - 0x0020 WDTCCR 0x0030 PITSO
0x0001 - 0x0011 CLKDIV 0x0021 - 0x0031 PITS1
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 PINTEO
0x0009 S2CON2 0x0019 - 0x0029 - 0x0039 PINTEL
0x000A S2BUF 0x001A ADCC3 0x002A RSTDBC 0x003A -
0x000B BRTSEL 0x001B ADCC2 0x002B 0x003B -
0x000C - 0x001C ADCDLYH 0x002C 0x003C INTO1_PINS
0x000D - 0x001D ADCDLYL 0x002D 0x003D TRMEN
0X000E - 0x001E 0x002E 0x003E TRMV
0x000F - 0x001F 0x002F 0x003F

P BXSFR (E:Hht0xFEC0)

A Huhk XSFR &7 itk XSFR & R ik XSFR &% ik XSFR 4%
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 RBXSFR (FEHihtoxFF00)

PRkt XSFR &7 itk XSFR &% e Hihk XSFR &7 D Hhk XSFR &7
0x0000 POMO 0x0010 P2MO 0x0020 - 0x0030 -
0x0001 POM1 0x0011 P2M1 0x0021 - 0x0031 -
0x0002 POM2 0x0012 P2M2 0x0022 - 0x0032 -
0x0003 POMS3 0x0013 P2M3 0x0023 - 0x0033 -
0x0004 - 0x0014 - 0x0024 - 0x0034 -
0x0005 POLPU 0x0015 - 0x0025 - 0x0035 -
0x0006 - 0x0016 - 0x0026 - 0x0036 -
0x0007 - 0x0017 - 0x0027 - 0x0037 -
0x0008 P1MO 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 -

P BXSFR (F:HihtOxFF40)

R bk XSFR &K etk XSFR &K RS XSFR £ # IRk XSFR &#
0x0000 POODBC 0x0010 POOUT 0x0020 COMPOEN 0x0030 -
0x0001 P01DBC 0x0011 P1OUT 0x0021 COMPILEN 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 RBXSFR (FEH#ihtoxFF80)

Piks bt XSFR &7 D Hihk XSFR &% DSk XSFR &7 D Hhk XSFR 7%
0x0000 TO_MAP 0x0010 PWMO_MAP 0x0020 TXD_MAP 0x0030 -
0x0001 T1_MAP 0x0011 PWMO1_MAP 0x0021 RXD_MAP 0x0031 -
0x0002 - 0x0012 - 0x0022 SCL_MAP 0x0032 -
0x0003 T3_MAP 0x0013 - 0x0023 SDA_MAP 0x0033 -
0x0004 T4_MAP 0x0014 PWM1_MAP 0x0024 SS_MAP 0x0034 -
0x0005 T5_MAP 0x0015 PWM11_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 RGIHTEF

4.1 ARG PRE

HCB89F0431A/0421A/0411A 5 HL R Gl B 4 Fhisf Bl ol ik«

> AMEEER R B (4AMHZz~20MHz)

> AN IR £ (32.768KHz)

> WNEREH RC B8 (32MHz)

> HEBEHH RC 4 (44KHz)

PR G RGN B CInSRE B E s 4 RC, 2 RC32M_DIV[L1:0]5r 45 IR 8hD 18 i
osc_clk, HAZFEA Fose, JAMIN Toser FEH TIMEMIL, osc_clk A AT 1-255 Z [ATEAE ) 73900,
3G TP i CPU B8R, HARN Fopus JAHIN Topuo

OH EHENE, BRGEBENIE N RC ENR G4, H Fow A 4MHz, Feopu A 2MHz, A] LLE T
fic B AH KR A A7 25 22 osc_clk A cpu_clk FOAI%,

CPU i vl LUZATTE 16MHz R R, WUR TR AR ST 16MHz, 7525 LBk T 040, fi
CPU I B 512 56 T 8K T 16MHz.

RC44K Lt

| WDT
clk sel[1:0]

wdt_clk—pm] [ S
/1 LN

RC32M [—reaom clim| /2 — g

1-255
osc clk - e —cpu clk—p CPU

clk_sw

|
xtal_sel

high xtal clk—pm
MUX xtal_clk——Jp

low_xtal clk
>
Timer3

Figure 4-1 RSt} PAE

\
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4.2 PHERESBP

PRI P BB A RC (RC32M) AT EB AT RC (RC44K) Fff, 7 al 3l i S0P F R AT 1 4%
W EBKAR RC (RC44K) M i 4t wdt clk, HTETIRER 88, Bl LT RS
Bt PEREIN RC (RC32MD fitH B B0 re32m_clk, AT BAHEAT 1/2/4/8 434

4.3 HPERET B

MBI Bl NS SR AR Bl (AMHZz~20MHz) FIAMNERRSR AR (32.768KHz) Pifh, Al
BAFIEATIE R . 223 XTALCFG 27 A7 4% 1L 3 (10 /MR di iR BT L xtal_clke

XIN

—— Crystal

XOuT I ®

Figure 4-2 A0 e S 284 5 H
fEER:
1. SRR B AHESE N 20pF, %A vl S PRFEA M EIRFE /T AR, s iE -
2. AMEERIRF XIN. XOUT ¥ 2[Rl 4 BEEE 258 7E 10mm BAPY
3. FHAMBERAET, NAS 1 ARG SIRA N H S EONER,  DIIRIS IR RE .
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4.4 RGBT A

4.4.1 BHehEHEFFa% CLKCON

(KA 7 6 5 4 3 2 1
R/W R R R R R R'W R/W
SAME 0 0 1 1 0 0 1
- HXTAL | LXTAL HSRC LSRC
(AR XTALEN | HSRCEN
RDY RDY RDY RDY
Prgws KRS L8
A0S v A R AR AS AL
0: AN A AL i 31 A 2%
T | AXTALRDY L o e it
A EBhTE 0 LA 1.
AR R SRR S AL
0: AMEBAR AN AR R A UE 2%
O | EXTALRDY | s e
A AL A BT 0 BLE 1.
W= RC HR% a3 IR AL
0: WM RC ARHES
> | HSRORDY 1 s RO & WL
A E 3G 0 BlE 1.
AT RC R 2R AL
0: M RC ARHE %
4 LSRCRDY | g RC e
VE: AR E 3G 0 5iE 1.
3 TREE AL
AR e IR A REAL
0: AMEBARIRISIHA
2 KIALEN 1 st
T (EREI, FE B R I 10 R B LEIE .
P A RC 4R35 A AEAL
1 HSRCEN 0: W= # RC K]
1: WHEEH RC $THF
0 TREE AL
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4.4.2 BEhEFEEF A CLKSWR

A dws 7 6 5 4 3 2 1 0
R/W R R R/W R/W R R R/W R/W
SAME 0 1 0 1 0 0 1 1
(ASRE) CLKSTA[1:0] CLKSELJ[1:0] RC32M_DIV[1:0]
(AT ALFF5 Vi BA
_':"3
RGEPRASAL
00: 47T R G B o P EBEAT RC
01: T RGH B AN H = RC
76 CLKSTALLOL o e 2 om0 5 4
11: HRT R GorBP oy A0 A IR
¥ RGURIE AT R G B E S &SRS
RGPk FEAr
00: % R G NP EREAT RC
01: JEFF R G B PR = 4 RC
5-4 CLKSEL[1:0] IX: IEPE RGP A AR
W RGIRRP RS, DU R SRRSO N 1, 75 DK AE 4L 2 Hi
e, D)s, JEREEOR S 3100 1B RS 1 RS EAHE osc_clk,
HATRA Foser AN Toseo
3-2 TR B AL
P EB = RC 39 2%
00: re32m_clk
1-0 | RC32M_DIV[1:0] | 01: rc32m clk /2
10: rc32m clk /4
11: rc32m clk /8 C(ERIA)

4.4.3 BYep 3 IRE 74 CLKDIV

(R 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
XAz 0 0 0 0 0 0 1 0
RS CLKDIV[7:0]
A dws AL RFS i BH
CPU W B 24, BRI 2 734
7-0 CLKDIV[7:0] | FCEE N 0 8 1 I8, e A0 HAREOLT, Bl EAESE T 70 P R 20
e G RN CPU I8, HARZEA Feus AN Tepuo
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4.4.4 eSS CLKOUT

oS 7 6 5 4 3 2 1 0
R/W R R R R/W R R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(ASRE) - CLKOEN - CLKOSEL[2:0]
L5 ALFF5 L]
7-5 - TREA AL
I H A e AL
4 CLKOEN 0: 2% ILehii
1: FoVFi e
3 - (N EERDA
I iy HH I R
000: %&FE cpu_clk
001: &+ osc_clk
010: iE#F wdt_clk
2-0 CLKOSEL[2:0] | O11: i%#% xtal clk
100: %4+ rc32m_clk
101: 3E#F re32m_clk/2
110: #%F re32m_clk/4
111: % re32m_clk/8
4.45 AR EIRECE 7788 XTALCFG
oS 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
SAHE 0 0 0 0 0 0 0 0
SIFF%5 | HXTALCNT[1:0] | LXTALCNT[1:0] | HXTALMSEL[1:0] | RC_ PD EN | XTALSEL
frgm s (RERES Vi B
AN = R R warmup THEUEIE R
00: 2048
7-6 HXTALCNT[1:0] | 01: 256
10: 16384
11: 65536
AMERA AT B 3R warmup T
00: 16384
5-4 LXTALCNT[1:0] | 01: 4096
10: 1024
11: 65536
A R AR RS
3-2 | HXTALMSEL[1:0] 00: FEIE AM/SM il
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01: EFE 4M/SM ¥R KIKBNAE IR, FEMRE TAER, EHRm A
T, HIhFEE+
11: %&F 16M20M ik

A4 r74E BOR EA0KF, @i &8 RC RFME 5
0: ZRGir=4 BOR Bk, AFEHESNE RC

1 RC_PD_EN 1: &RS~4 BOR ALK, FKPAIEMAHE RC
R AT AT BOR fHREMITENL T, B&K VDD TR 1 &R
GLINFE.
AR R B
0 XTALSEL 0: AT &R 32.768KHz

1: Shlm e iR

4.4.6 BIPMIIEEF 2 FREQ CLK

FEHEAT FLASH K IAP #580H RGN 2 |77, FEMREY B SFR B FREQ_CLK #7fF
@5, fRUIH AT CPU P2, FREQ_CLK #frashic B HIESET CPU oM, &/ IMHz,
B B # CPU IS AT 8% 16MHz, AFskIC & 77 7 #% FREQ_CLK=0x10.

FREQ CLK
(VA Re) 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
R fF5 FREQ CLK][7:0]
9w 5 A5 Tt B
7-0 FREQ CLK[7:0] | X4HT CPU I 4= a5 17 4%

2GR
CPU #iiZ A 16MHz i, FCE{E N 0x10
CPU #ii# & SMHz I}, Bt B A 0x08
CPU #ii N 4MHz i}, B E{E N 0x04
CPU #iiZ A 2MHz I, BB 1E N 0x02
CPU i /NF4F IMHz i, FECE{E N 0x01
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4.4.7 WEEH RC HEFREF 72 TRMEN

frgws 7 6 5 4 3 2 1 0
RIW R R RIW
SAME 0 0 0 0 0 0 0 0
(VAR RCTRMEN
AR5 AR5 Vi BH
7-1 TREE AL
P AT RC 1A B2 REAL
1: RN A=A RC 1 %
0 RCTRMEN | 0: 2% 1 py#E40 RC %
VE: REIZA AR, WALLAIELE TRMV 25 /78%, 105 NI Ml e 25177 2%
HPATTE T —KIBLEWES, WM RC R K.

4.4.8 WEBHEM RC HEAEEFHFSS TRMV

frgws 7 6 5 4 3 2 1 0
RIW R RIW RIW RIW RIW RIW RIW RIW

SAiE 0 X X X X X X X

(ASRE) RCTRMV

S5 M5 . BH

7 (DA
BB A RC i 3 e B
T
5.0 retrmy | X FORAHENE, HEFAFR0 E A E ) AR .

2AERC B IX AN A AEAE I, FFESR N RC B REA BN 1.
3 KRR e Hh A B kS5 {d 8 RCTRMEN, S35 i B RCTRMV, 7£1
5 RCTRMEN HEITER, ik 2 #HE
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43 5=

5 BIEEE

5.1 HIEEHERHE

> ROEEEEEN (ODLE) A, (PD), fEA%E B
> RO RO N A A e R A i
> BROAMEATE R RIS BP0 A0, VE I RSB EE T A SN D

5.2 ZERER

TR R RS IhFE, (T, BFdibigfr, CPURF B 1k, (HAM T &0 #hn] 4k
BHafT. TWEEUT, CPUTEMNE MPRA T 1k, FREHE N2 N UHT BT CPU IR HH R AT, 0
PC. PSW. SFR. RAM%,

FPCONZFA7 s T HIIDLAT B 1, f#HC89F0431A/0421A/0411AB N4 W IDLAT B 12 CPUHE
AN 2 BIHAT e — %484

P77 =AT DUR H 2 AR

(1) FTERIA W, HC89F0431A/0421A041IATER IR — AN b i s, CPUR &L EIK R,
WEHEFRPCONZF A2 IIDLAL, SRS AT h T IRSSHREFT, Bl B % B N IN AR & 2 R 4R 4 .

(2) EAES (AMEREAL T A 2 . WDT 547, BOR A7 848 AR ER I A1) .
HC89F0431A/0421A/0411A TER I F 4 R E AL )5, PCON HAE28H (1) IDL g B A%, KRG REFHE
ME AL HbE 0000H 4 FFEAHAT, RAM FRFEAAR, SFR EFR $E AN [F] B REAS B 2 AR

5.3 HHEKEN

P HL AR AT DU HCB9F0431A/0421 A/041IATE A DIFE IR AIRIIRAS o B A A 0B 45 1 ECPUAN 41 il
WA A RAE S, (HRWDTHITIMER3(ERE H L VP /Ef A0 R T4E, NWDTHITIMER3fEHL
e dksk TAE. 7R N BB AT BT CPUPIR S # B (17, WPC. PSW. SFR. RAM%Z,

FERS T BE NS AR 1, T B SFRILEFREQ_CLK % A74%, #5 ] H BTCPUR £ A%,
FREQ_CLK #F /745 e & I H 5 T CPURM £ 328, /N N1IMHz, {40 H #fCPURIBITHZ A
16MHz, JFitACE 75 745 FREQ_CLK=0x10.

FPCONZF A7 T HIPDA B 1, fH#HC89F0431A/0421A/0411ABE N T iz PDA7 B 1/2£CPUBEAN
R Z ATHITIRE — %182

e R E R E IDLAAPD AL, HC89F0431A/0421A/0411 AR N i H i, 1B H A,
CPUM A 2ot NN, st IR 5 4 2235 B IDL X PD A .

Z M7 0T LLR H 45 AR K

(1) BRHIMB K. LVDHW . WDT S W7 S TIMER3 (S 4 e B AN AR S IR . A EB I b
RC44K)H . TEAMMIAMBH W ATIMERSF W KA IG5, Wl RCHRY; % J5 2,  CPUH & Al 71152 i
BPALRIR S, PCONZFA7#E T IPDAL S A By, SRIEFEFIBAT AN Wi IR &S 27 . 1258 UM
Wik ST 25, BRI N B2 J5 48 2 4k 81T .
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(2) ST (AMEREAL T E A . WDT 47, BOR A48 AR ER I E A1) .
BB EAAE T PCON FAEasH ) PD M EAME, R esEHEs, CPU HFEh AN 8 37 B K
5, RSt MWE A b 0000H A FFEHIE4T, RAM fRE:AAS, SFR HIMEARMEA R Dh et o4z

54 HIFEEHEMAXTFASR

5.4.1 HIRFEHFFEE PCON

o5 7 6 5 4 3 2 1 0
R/W R R R R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
Rrf5 GF1 GFO PD IDL
(R (RS Vi B
7-4 - REL (BN 0, B0
3 GF1 M @R brEAL 1
GF0 H P @ bREAL 0
Pt HLABE A2 ) o7
1 PD 0: 1% TAERE
1. BN A GBS 3 3hiE 0)
22 PR A i r
0 DL 0: I1E% TAERR
1: AT R GRHZEAEB30E 0)
7 RN E PD&IDL, RGO NPLEA, Ml 5 br s SRR .
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6 Efr

6.1 Bk

> RMtERITAEN
> T EALT A R E bR

6.2 POR (Power-On Reset) B {7/

HC89F0431A/0421A/0411A . F HILE R Y, /=4 —APORE S, WESSEA LA,
A Is] B AT RSTFRZ7 A7 HL IPORFAL,  FH P AT LA BT stids 75 DR € & 5 K AEPORE A .

¥ POREALGHIRAMIEA AR E, B F AR 75 Wl A A . RAM R B4 7 A 254
RAMIHTE AL,

6.3 BOR (Brown-Out Reset) E Al

24 VDD HJE T3] Veor PAF, HEFEEN AT Teor I, R4 R JEE 7. BOR E {7k, RSTFR
AAF A BORF Af 4 & 1, P n] LA bR 35 ORI € 2 15 K 4E BOR EA .

HC89F0431A/0421A/0411AT] LAIE i AR At ik 10 5 5 27 A7 28 R IG FEBORK I I FLUE AN AL o S 7EARY
IR L 58 FBORES A J5, 2 7 R R DALE A FH B AR 4 17 ot e i i L 2 A7 4% B0 T B 63 1 BORKS:
Hi k. BORKYAZ: 4.2V/3.9V/3.6V/3.0V/2.6V/2.4V/2.0V/1.8V.

BOR LR A Ml L B& AT — € BUIR W REE, IRAFHLE N0V . BRI VDDHL & T 52| i BOR L&
AT BORE AL A 2, 1M VDDHL L7 FF+FIBORMYAL LK +0.1 VIS BORE AT A 2 5 o

RIEENREEW T PR, A Teor AT LLUE ZF 728 FCE, FRIEAT R £

VDD T 4 VBOR

BOR_RST “

™
b ORERSISTE

RGEA

Figure 6-1 BOR 7~ & ]
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6.4 A& RST E AL

HMERST 5| IS A7 e A M A1 [ RST 5 | it 0 — 5 96 FE I S A ik, AT SEBR B LI 2462, A
i FHI AT LUK FLBC B ONI/O 1, 75 ARG ke i b B .

fRST B, FFRSTRALE PIFARIGERE 2R e ] CRAFRCED 5, ANA S#ANEN
KA, WRSTEAEBRLE S G, L R E ADIRAIE M P27 X 1J0000H &b 46 1E % T
{E. RSTEAIN), RSTFREAFAFASMIIIEXRSTRE M EL, F /-~ ] LURI W AR & LR € & 15k A2 7150
RSTE 7.

R 1. P27 R NAMERST E A LU, JoyAE s /O .

2. IR ARG T AMBRST RS HAMTSRSTH: A TG EMRES, i RS T0VEHE A
FLEUR R

6.5 Ahfm R A & AL

AMR R AR, VA PRIE A HLIE S TAE. B, mTRUR] A S LA b 8 1A s
(PLVD) Zhfiext B f HLEEAT B AL, Ahflom FUR I K U DN 1.2V, R AL D) fE AT DAgZEIE. PLVD R
I, RSTFRA A7 a4 HIPLVRSTRR 4 E L, HI Al LU b 2 DR RE K& 75 5 A4 A il i 1R G 2
fro 34k, FH P B AT DUE I A O 75 A7 a8 RN A1 0 s 1 P A I S3EAT ¥ 9

6.6 BMH4ELL

%} IAP_CMDH 1 IAP_CMDL Zi {78 iZ A 5 N, KRG~ LS 0L, HAiE RSTFR %
178510 SWRF X545 & 1, FI Al LLAIBT bR & DRI e 2 B R ARG E AL, BAREEVE L FLASH 1AP
BAE RN A.

Bk S AL AT UOK R G B BB AT RC. A B AL R S ) e RGN B, (H Ak
CLKSWR 75778 HL. ) RC32M_DIV[1:0]Z 7% 01B, CLKDIV %47 %% 217 % 08H .

6.7 FI1M (WDT) BAL

NT B RGAERFEN FZE T, MCURRFH K, SEARGKN R L/E, B E5HE
14, A RMCURE 7 HRANTE RILE B (8] Y32 ZE R EAE R 1T, sUCAMCURE T S8 REs, &1
omHMCUS A, 85 B8 MO00OH H 4512 1T

e BEFWDTHEAL, S4IEWDTRST AL, B FrWDTE AR, & WEE 2 4P WDTIZEAT,
WDTHHSE R HRE, HASEN.

6.8 Mtk AL

HERRE I, RGUMELL, I E SPOVF i third, LAURMHERR

SRR R LB N HE R AR Y, AN BRI H 2 AR M RTAR T ALY OXFF,  [RIIN SCE AEfE;
M 2 R 2 AT AR T 25 - F P BOE ORI IE, - [AJ A A AR B A

HERGE R AT E A RE A A s, HMERERS, HEMGR A RER AL RS,
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6.9 HEALMHRTFHFA

6.9.1 BArEFFSE RSTFR

w5 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 i1 1 X X X X 0 0 0
EXRSTE L u 1 u u u 0 u u
BORE u u 1 u u 0 u u
WDT & i u u u 1 u 0 u u
L7 @K D2 u u u u 1 0 u u
MMk H 2 AT u u u u u 0 1 u
PLVDE A u u u u u 0 u 1
(A CRE) PORF | EXRSTF | BORF | WDTRF | SWRF SPOVF | PLVRSTF

P XRRATIEIE, uFoR I S 7 AT e, EPORS AR % — F %37

o

PG5

i

E B AR EAL
0: Jo B
1. RAEHREA, BRSO

EXRSTF

AN RST B bR ENL
0: AN RST &AL
1: KAASMNE RST 841, BWAFE O

BORF

RIE G AR EAL
0: TRIEEAN
1: REREEL, HAHEO

WDTRF

WDT & firEAL
0: & WDT Efr
1: R4 WDT 840, BHE 0

SWRF

T ATED:
0: FHMHH
1 RABIES G, BIRHO

TRE

SPOVF

HER bR
0: ok it ST
L HeRu ST, BP0

PLVRSTF

Al 11 H A A2 A7 s RS A
0: Ahf o I HL H A &2 Ar
1e AN o 1 HR ksl 5267

BATIE 0
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6.9.2 BOR HJERNFZEHIFHF4E BORC

BORC
(A Re) 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R R R'W | R'W | R/'W
SAME 1 0 0 0 0 0 0 0
fif55 | BOREN | BOR_ DBC EN | BOR PD EN - BORVS[2:0]
o5 VR RES . B

BOR fif G fir
7 BOREN 0: %51k BOR
1: fo¥F BOR
BOR H #H¥i Aefir
6 BOR DBC EN | 0: AMf#ifk
1: fHigeE
BOR HLJE S RELL
0: Mgk
5 BOR_PD EN L gk
e MAAERES, 29 BOR EAES, &k STOP B
4-3 - R (BN 0, BIERO
BOR Al F & sde 2407
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 H L/ £$H %] & 725 BORDBC

(A Re) 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
(RS BORDBC[7:0]
A9 S PLrFs Tt B
BOR 74 £z il fir
7-0 BORDBCI[7:0] | W#Hita = BORDBC[7:0]* 8Tcpu +2 Tcru
7. FE{HRE BOR_DBC_EN, 730 BOR ANH#}.

TE: FHMT B3 BOR W EHhAE, B s iR E 0T IT
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6.9.4 AN RST £3HEH|FF7E2s RSTDBC

R TRE 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
SRR 1 1 1 1 1 1 1 1
(ASRE) RSTDBC[7:0]
Aréms ALFFS VLB

B RST Y4Bz HI A7
0 RSTDBC[7:0] f@?\ THEHzHI AL

JHEHEE = RSTDBC[7:0] * 8Tceu +2 Tepu

VE: PHUBE T E A IS RST B E DhAE, B e S E BT
6.9.5 HEARERH EAERES 8% SPOV_RSTEN

(A Re) 7 6 5 4 3 2 1 0
R/W R R R R R R R R/W
XA 0 0 0 0 0 0 0 0
(AR - SPOV_RSTEN
A gms ALFFS Ui BH
7-1 - REANL (BN 0, 5LEO
HEMe i B A A REAL
0 SPOV_RSTEN | 0: AM#gedEskEH &AL
1: [ REHEAR R H E AL
6.9.6 PORB_IAP &172%
g5 7 6 5 4 3 2 1 0
R/W R R R
XDA(EE 0 0 0 0 0 0 0 0
(VRS - PORB_IAP
(A2 hLFF5 Ui BA
7-1 - (7N KDA
0 PORB. IAP PORB_IAP 5 E A7
- MU 1R, RoRBEEET 1.6V, FHREMER
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7EAHAEHRIO

7.1 BRAKEHR 10 %

> BRALEZ 18 ANA 1O
> 2R AT

7.2 1/0 B3

HC89F0431A/0421A/0411A JiifG 110 HI4 AT IR Bl 2 M TAE R M 2 —, HAKJy: faA, b
PN RN BRGNS . P AR BB, O B AN T DARC B it
SSEITPANE

Wik P27 W E N E ALY, Hom 2 i B R N _ERDIRES .

HC89F0431A/0421 A/041IATERI AR CAEL BRI AN , ARTiSERAE, Bl RIEH R A 5
JEI T o AR A U, IR A R X e SRR, SR B - R AR, N A AEAME,
HEA g .

HC89F0431A/0421A/0411AKE N T —H H i3 /7 #5POOUT . P1OUT. P20UT, 7R, Af
DL 30X 41 27 A7 2 BLHRAS 5 380 o 1 B0 25 7 2 A

HC89F0431A/0421A/0411A T Jetd 75 EAE LU ZF A48 I N X Sk RIALY,  SFAHRAL AT 1B, RS
PGS A Gk I 7 A7 a bk, 58 BOZINREMHE 2t “ -2 -5 84 .

“FRABM-ET BA RPN E CHAT, ERAEESIONMBHE, M50 0 FRHEE LT
IO/ M APIRAS B FR, ARIEES PR S SO FR I EE, S RN00; 35 & BB 5| B 2 6l
RAS, 005 R S, SRR R i P, RSP R (R R ARG
“FBm-5” #BASEELLRIE4: INCdirect. DEC direct. ANL direct,A. ANL direct, #data. ORL
direct,A. ORL direct, #data. XRL direct,A. XRL direct, #data. DJINZ direct,rel. MOV bit, C. CLR
bit. SETBbit. CPL bit. JBC bitrel. 7£ 4521 & HHE4 %
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7.3 /O TIREHERE

VCC VCC vCcC
W R — | |
ODEN — L
D_O n ~
OUTEN C'{ C'{ ZE
PAD
ki 4>;D—{ [ ZA
()" L
ity R QA Bt 4
N 1
PAD_A -~ E
INEN I
SMTEN + Gjl
PAD_| - MUX SMT T
Figure 7-1 /O DhREHE K
7.4 1/0 % OB 75
7.4.1 PO s OBIEEF S PO
VA2 R 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 OKIEN 0 0 0 0 0 0 0 0
(VRS R=) PO[7:0]
Préw s PLFFS A
7-0 PO[7:0] PO iy I 454 27 #7 2
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HC89F0431A/0421A/0411A

7.4.2 Pl ¥mO¥IEHFLSE Pl

Aréms 7 6 5 4 3 2 1 0
R/W R R R R R R R/W R/W
SAifE 0 0 0 0 0 0 0 0
PLFFS P1[1:0]
(AR ALFFS i
1-0 P1[1:0] P1 iy 45 & A7 2=
7.4.3 P2y O¥IEHFF4: P2
(A TRes 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
A 0 0 0 0 0 0 0 0
PR P2[7:0]
A -R=) MLFFS Ui g
7-0 P2[7:0] P2 %y U4 25 A7 2%
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7.4.4 PO ¥R OThREEFEHFIEE POMO. POM1. POM2. POM3

POMO
(A Re) 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 PO1M[3:0] POOM[3:0]
POM1
o5 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 1 1 0 0 1 1
Rrf5 PO3M[3:0] P02M[3:0]
POM2
o5 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 1 1 0 0 1 1
(DRG] PO5M[3:0] P04M[3:0]
POM3
A dws 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
IARES PO7M[3:0] PO6M[3:0]
g5 ALFF5 Vi BH
PO.x iy A5 AT v
0000: %A (G SMT)
0001: “#F FHifA (JG SMT)
0010: 7 EdifA (o SMT)
0011: LA
0100: #A (SMT)
7-4 POXM[3:0] 0101: +F FHrfmA (SMT)
3-0 (x=0..7) 0110: 7 EdifA (SMT)
0111: fRE (BHHIAD
1x00: HEHkam
1x01: FFifk
1x10: JFifes b4
Ix11: fREE (HEFRGTHD
/ﬂf X j‘j 0 E‘Z 1.
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HC89F0431A/0421A/0411A

7.45 P1¥mOThEEIEBHEF A4S PIMO

P1MO
(A Re) 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 P11M[3:0] P10M[3:0]
g5 ALFF5 Ui BA
PL.x uify T B A7
0000: %A (& SMT)
0001: 7 FHfA (o SMT)
0010: 7 EHif A (JG SMT)
0011: HBEHAIA
0100: #A (SMT)
7-4 P1xM[3:0] 0101: #F FHr A (SMT)
3-0 (x=0..1) 0110: 7 Edif A (SMT)
0111: fRE (LA
1x00: HEHHfn
1x01: FFifk
1x10: FRr bt
Ix11: fRE CHEMRETHD
/ﬂf X j‘j 0 E‘Z 1.
7.4.6 P2 %O IhRERIRFAASE P2MO. P2M1. P2M2. P2M3
P2MO
o5 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 1 1 0 0 1 1
IhEeR=s P21M[3:0] P20M[3:0]
P2M1
A dws 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
=XDA:] 0 0 1 1 0 0 1 1
(RS P23M[3:0] P22M[3:0]
P2M2
w5 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 1 1 0 0 1 1
(RS P25M[3:0] P24M[3:0]
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P2M3
A dws 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 1 1 0 0 1 1
IARES P27M[3:0] P26M[3:0]

P2 ¥ EH P2.7. P2.5. P2.4. P2.3 im0 B N hRIRMERELIfE. P2 A0 DA #F LiRTh
At. HAKECE YA WL R
o5 A5 . B
P2.x ¥ AR A B AL
0000: A CSMT)
0001: 7 FHfA (o SMT)
0010: 7 EdifA (o SMT)
0011: MLl A
0100: #A (SMT)

P2xM[3:0]

7-4 (x=0. 1 0101: #F FHifmA (SMT)
3-0 ; %{ 0110: # Bk (SMT)

0111: fRE (LA
1x00: HEka
1x01: FiRk
1x10: R b
Ix11: fREE CHEFRSTHD
H: x N0 1.

g5 ALFFS Vi BH
P2.x ¥ A5 AT B A7

0000. 0001. 0010: %A C(J& SMT)
0011: LA

0100: #A (SMT)

0101: 77 FHeA (SMT)

P2xM[3:0
-4 &f3[4] 0110: # BN (SMT)
3-0 R ‘7)‘ 0111: MPUEIE, b R {Ea

1x00: HEHkam

1101: Jiw4n

1110: FFiRds b dif
HAtfE: RGRE, H2EME
/f Xy‘jOE‘Zlo
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7.4.7 YO Ed B HE B F RS

POLPU
(A Re) 7 6 5 4 3 2 1 0
R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(RS - PO2PU[1:0] -
9w 5 A5 . B
7-6 - TREE AL
S b L B B for
00: 50 KQ
01: 100KQ
5-4 PO2PUI[1:0]
10: 150KQ
11: 300 KQ
E: FEAEAN VDD @5V I & %14,
3-0 - TREE AL

7.4.8 Y OJEEHEHHFF% POODBC. PO1IDBC. P02DBC

A dws 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
(ASRE) POXDBCLK][1:0] POXDBCTI[5:0]
L5 AR5 Vi BH
ity I Y BHIN ik 38
00: Fosc/1
01: Fosc/4
7-6 POXDBCLK [1:0]
10: Fosc /16
11: Fosc /64
H: x ~NO0. 182,
Ui 1Y R EOR AN 4, UBCE N 00 B, RORATHE.
THEHIT TR] 45 v T 4 NI, X B o 1 FRF Bl 75 22 4ERF (I 8], 757
BUERNZ, HERX =AVER BRI DIRe . S W
50 POXDBCT [5:0] ﬁgﬁ%lﬂiﬂm%ﬁmﬁ%m Hor PO2DBC[7:0]% 7 PO.2 1% %
%E: POXDBCT [5:0]HC & v #HIf[a) 2 — MVa [, o R % *
Tosc* POXDBCT [5:0] - Tosc <{HFHIf [H]< /35 R 2L * Tosc* (POXDBCT
[5:0] +1) - Tosco
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7.5 SMBLTIRE T B Es R %

7.5.1 SMELTHRET| BRI 2 ) A%

¥ F8 SFR & SFR & $f& SFR 3 $J& SFR # & SFR & TRSFRM | #ESFR%Z
B SFR &
hk: & Biin HE & ak i
OXFF80 TO_MAP 0x0010 PWMO_MAP 0x0020 TXD_MAP 0x0030
OxFF81 T1_MAP 0x0011 PWMO01_MAP 0x0021 RXD_MAP 0x0031
OXFF82 - 0x0012 - 0x0022 SCL_MAP 0x0032
OXFF83 T3_MAP 0x0013 - 0x0023 SDA_MAP 0x0033
OXFF84 T4_MAP 0x0014 PWM1_MAP 0x0024 SS_MAP 0x0034
OXFF85 T5_MAP 0x0015 PWM11_MAP 0x0025 SCK_MAP 0x0035
OXFF86 - 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
OXFF8A 0x001A - 0x002A - 0x003A
OxFF8B 0x001B - 0x002B - 0x003B
OXFF8C 0x001C PWM3_MAP 0x002C - 0x003C
OXFF8D 0x001D - 0x002D - 0x003D
OXFF8E - 0x001E - 0X002E - 0X003E
OXFF8F CLKO_MAP 0x001F - 0X002F - 0x003F

VE: LLE SFR N4MEH B XSFR, FH MOVX KitTiLE .

(AR 7 6 5 4 3 2 1 0
R/W R R R/W R/W R R/W R/W R/W
SALE 0 0 1 1 0 1 1 1
IXsas - FPORTI[1:0] - FPIN[2:0]
frgm 5 A5 P B
7-6 - TREA AL
e St i 11 I ¢
00: PO
5-4 FPORT[1:0] 01: P1
10: P2
11: P3
3 - TREE AL
B SR i 11 % DG
20 FPINL2:0] FPIN[2:0] =x(x =0...7) , LGNSR 4 1K x(x =0...7)

VE: HthIhEE, REUEEEIEE X MG, ERAThRE, R SVFE XM .
FiE A7 AR ALE N 0x37, XFEEALE 10 8 GPIO, ™ #E4E HI A v Ty e B2 A il i Sa i B
Eifiofopes s MGV PN @RI LT RES IR
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187 F %5481
¥ UART! [J TXD M1 RXD 4> SImes 3 P2.1 #1 P22 &, FHPE R 3 UART 2 i SAZECE R4
TXD MAP=0x21; //TXD-->P2.1
RXD MAP=0x22; //RXD-->P2.2
TR RN IR BN, B E R UART B TXD Al RXD 435 et 3 Po.4 A1 P05 |, JF
P R B AT I R B -
TXD MAP=0x04; // TXD-->P0.4
RXD MAP=0x05; //RXD-->P0.5
2B B — AN O B, e E M ARG N AR e g

AR 5= F i 1 DR
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

tbén: CLKO MAP FCE A 0x01 4% P0.1 F{EN CLKO %t 1, T4 MAP tHAELE N 0x01, XA
AR 2 4% BRI Se 4, PO.1 KRR B v CLKO fufi 1, 1 T4 MAP (i B L.

B A (S 11 R 428 o 2 A RS BN 25T 0x01 B, BT A I Th e D #RAN L3 PO.1 MR M NF T T,
I IRH I AN B 1 F A e sk 2 PO 3 1 BE SF AEA A 1 AL

T LARL & N 2 A Thae N—/> PAD 5l HIHEN, L.

TO_MAP FCE Jy 0x23, Ji&+% P2.3 124 TO B% A H, T5_MAP WAL E A 0x23, XFEM P2.3 ¥ H
NS 5 RN EH T T3 M1 TS,

# TXD Fl RXD #FHc & 2 Ao 10 _EiF, 9F Bt D38 %, U TXD Al RXD # A #E i
k.

TERINET, ToiRui At A ThRE, i 3R 27 A Al s i 51 1 A5
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HC89F0431A/0421A/0411A

8 i

8.1 I
> 17 AR

> 4 kg
> 16 MM B

8.2 HHLE

. _ . TS (CiE
o B9 I B Mtk AL B EHR Sk IV :
=]
INTO 0003H EXO0 INTOF 1(%?) 0
TO 000BH ETO TFO 2 1
INT1 0013H EX1 INT1F 3 2
T1 001BH ET1 TF1 4 3
UART1 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
PWMXIE PWMXxIF
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
INTR-INT15 007BH 16 15
(x=8...15) (x=8...15)
1IC 0083H ElIC SI 17 16

VE: BRUA LSOV K bR S AL EAL AL, B0 L e s A0 WS Rk EA g i Re, 75 A i 5 A
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8.3 HHTHE

AR, R A AR, AL R 1] B AR RN R s . AR
(LR T TS R T A H

8.4 HHMTILIEL

RS TR T B B R EORAN R TR e e —, Ay @I IPO, 1P, 1P2, IP3, IPAHAHRA K
SEH. W S g IR 55 R T R T

M) . — > T IR S5 AR PR, R B AR S R R T, (A R e S [RS4SR AR SR R 5 — A
HHHT .

M I F5 e 2% T AR 5 F2 PN, AN L BT AT R T o G SRS () T S % 4D v T O I B 3 R
B, e S A S R P T FR O

R FL S 2 0 R AE i A R I T A6 e RIS g e, B4 A SRR S 2R R F TR SR
NG . EWIAR SR VEA S IR I

)iy et
A BAEHIAL(x I HERLER) ,
Px[1:0] Poesk
00 AR 0 (FdR)
01 loedk 1
10 sk 2
11 Rk 3 (Fe)
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8.5 HlrAbEE

HTbR S CECPURH B - FH WS R FE, IR — /M & B, 4 CPUMISR RIS il RG A —
MRS (LCALL) VR Wi iR S 27, (H A= M LCALLZ N FIEAT 244 P AL -

1. R EE S AR S R i 7 s 47

2. METMAMARPATHRANRE NI, 52, EEPATIIRS SRR, T WrgR
HAFASE )9

3. IEfEHATI R —4% RETI 53 U7 0% H 25 4785 IE/IEL B2 IPO/IPL/IP2/IP3/IP4 [IiE4 . #HE2,
7E RETI 834 525 IE/EL 852 IPO/IPL/IP2/IP3/IP4 2 J5, ANexDy LN rhWridsR, &/ bEdiT—4& =
B Z G A SN

FH T IR 25 F2 7 ISR 58 ORI R BT AR S ) — 264/ . ISRBARETI (IR [ED F4 453, H#PCE M
AR, HKEE R E, 25 W TR T W R A 4k 2R AT

T Wl e S, B EBN AR R L EER PCH BUE R A R WA, 2 R YRR R H T
ST RGN . R BRSSO T bt CRI TR e &) B4 A) 2 8 b s

H A W e B N T BEA TR P A s T 638 5, BT DA R RE P IS 15k F 2l i ke HE 4, 8
e E X (LIMP MAIND

THEE RN, NREHRETIHAMEBRETIES, RETHES BAR AR HIPCIR A1 B J Kk A () 3th
77 {HRETHR A WA G ZH ML SOR SR S MTIEE, it KRE S U ERT, HER
& 55 1M [ 2 B 22 P BB 138 SRS AS e e 7

i P AE R AR 25 FE TR HEAT 7 ONARIRAE, ULE RETIHE A AT BT S HEAT AN (1 AR 3R, BIAE
W7 AR 45 F2 /7 HPUSHTE 4 5POPHa & U A A, 75 WIAS BB IE AR 5]

8.6 Ff b B[R]

B> P T A S TR BRANR] X R T R T B SR AR A AR I IEAE ST o An AR
AP, XA BT SRR S A S E R, NI & IRFIX AR AL, CPURTESS — St
JES A o A SR A R H AR SOV, AR TR MR AT I A A LCAL LTS48 F 5 5K v i
MRS AR, A NP Wl EiE . UATLCALLIR A/ B3N i i 1. Ak, M rp rds i B BT dadh
A7 TP R 55 A8 P 22 /0 7 BB I B

2 IR SRR IR B FR) = L B2 LIS 5 v Bl 2B ) gl 2 o 0 R ) 2% s B e DR S 2 ) o
IEAEFAAT, BN R S5 AR I 18] R I BRAT (1 7 B R 55 e (R B

IR IEFEPAT 4R 2B B AT Bl m — N, RAIEESATRETIHR S, W 58 BIEAE AT Y
RETHES, & ZANK B, I EONSERT — 2452 P IS I R4 BH A ), 5 R G R —
AT, FE N ELCALLIEFIHE A3/ b i 5, D0 fi A< PRy i 2 B ] 5 134 s ] 30

DR b A ] R 0 T T AR e LIS T, AR K TN I b R ST O HL AN I 13 i o 44
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8.7 SHFHI

HC89F0431A/0421A/0411AE AN R BT [ B N T, AR A T 0~1 43 7345 — AN 57 B4 R B [ B N
F, Ahafhi2~7 3 — bl &N, A 8 ~153L H — AR BN 1, R 3G 164N
b LN, A TR LSO AR R TT 3 il e BT RBRIR . B AR

MR A WS AT S, A W0~ 1585 E LUK ATIEBR . a0 SR e T AR S5 58 S T A A AT IH
YeRE, W24 — R W

ARER H T0~2 D B it 1140 S 7E 35 11P0.0~P0.2 1=, 8 A FH AN Hh W7 0~20F i 7 Rl ¢ B 4138 o W 0~2 7=
A P W SR T T AV R R, 15 S 11P0.0~PO.2 (T BHNH AT BN AT, A B DS 9 s ol
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8.8 HMIAHCEF A

8.8.1 HWrRFFHFe IE. IEL

IE
oS 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
(AT EA ES2 EWDT ES1 ET1 EX1 ETO EX0
(VA Re) AFF5 VA
CPU [ iy so Vi il 7
7 EA 0: #E1l- CPU Hilky
1: Fo¥F CPU Rk
UART2 F1 I8 o -
6 ES2 0: ZEi1k UART2 Rl
1: foiF UART2 iy
WDT I Se VFAr
5 EWDT 0: 2%k WDT i
1: fo¥F WDT i
UARTL H i fo viAr
4 ES1 0: %51k UARTL ik
1: foiF UARTL iy
T1 i ez
3 ET1 0: 2%k T1 iy
1: RV T1 Hl
ANERFRWT 1 HR T SR
2 EX1 0: ZE1F INTL iy
1: foiF INTL ik
TO H ¥ Fe VF A7
1 ETO 0: 2%k TO ik
1: fVF TO HIbr
AMES BT O FR T AR VR A7
0 EX0 0: ZE1E INTO b

1: Y INTO iy
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IE1

R TRE 7 6 5 4 3 2 1 0

=EDAEN 0 0 0 0 0 0 0 0
fif55 | EX8 15 | EX2 7 EADC ET5 ElIC ET4 ET3 ESPI

oS S FF5 i
HRER TR T 8~15 H T fo A7
0: 2511 INT8~INT15 i
1: fYF INT8~INT15 ik
e INT8~INTL5 Jt i [Al— A ) & .
ARER TR W 2~7 Fh T AL
0: Z&11 INT2~INT7 bl
1: FRVF INT2~INT7 Al
E: INT2~INT7 [ W & .
ADC 58 Jil 1 Wr 7o VA7
5 EADC 0: %1k ADC H iy
1: J0¥F ADC H I
T5 i e vz
4 ET5 0: 2%k T5 ik
1: fOUF T5 b
[1C i fu viAr
3 ElIC 0: %511 11C Hlky
1: foF 1IC ik
T4 v o vrAr
2 ET4 0: Z&1F T4 by
1: RV T4 Hlby
T3 il e Ar
1 ET3 0: Z&11 T3 Hlky
1: RV T3 Hl
SPI Hrlkr o VR A7
0 ESPI 0: 2%k SPI Hlb;
1: i SPI H1ik

6 EX2 7
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8.8.2 HMMLE LT FE IPO. IP1. IP2. IP3. IP4

IPO
(A Re) 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
(RS PT1[1:0] PX1[1:0] PTO[1:0] PXO0[1:0]
9w 5 A5 . B
7-6 PT1[1:0] T1 Hhbr e s gy il fir
5-4 PX1[1:0] INTL el e gz il fir
3-2 PTO[1:0] TO H il SE gz il fir
1-0 PX0[1:0] INTO Hr el e gz il fir
IP1
(R 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
T 0 0 0 0 0 0 0 0
IARSS PS2[1:0] PLVD[1:0] PWDT[1:0] PS1[1:0]
(A b5 i B
=
7-6 PS2[1:0] UART2 1 Wik 56 g4 il fir
5-4 PLVDI[1:0] LVD it S 2 il fir
3-2 PWDT[1:0] WDT =W Je g 4 il fir
1-0 PS1[1:0] UARTL Hirife S g 42 il fir
IP2
(A Re) 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
(XS] PPWM[1:0] PT4[1:0] PT3[1:0] PSPI[1:0]
LS A5 i BH
7-6 PPWM [1:0] PWM W4l 5 4 455 il fir
5-4 PT4[1:0] T4 vk S e gz il fir
3-2 PT3[1:0] T3 ikl S gz i fr
1-0 PSPI [1:0] SPI rh ik Se g4 il AL
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IP3
A dws 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
IARES PX8_15 [1:0] PX2_7[1:0] PADCJ[1:0] PT5[1:0]

R s RS L
7-6 PX8_15 [1:0] INT8_15 H Wil ol g 4% il fir

5-4 PX2_7[1:0] INT2_7 WL s ezl fir

3-2 PADCJ[1:0] ADC 1 Wrife e g 45 il fir

1-0 PT5[1:0] T5 H T SE gz il fir

IP4
L5 7 6 5 4 3 2 1 0
R/W R R R R R R R/W R/W
TAH 0 0 0 0 0 0 0 0
R - PIIC [1:0]
hréws hLfFs Ui BH
7-2 - (DA
1-0 PIIC [1:0] C il S g4z il fir

iR Se
AR HIL (x D) REfsHR) A2
Px[1:0]
00 52 O(HRAIK)
01 ok 1
10 sesk 2
11 e 2% 3(& =)
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8.8.3 AMERH T HE P B FF A PITSX (x=0~3)

PITSO
(A Re) 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
(DEHRES IT3[1:0] IT2[1:0] IT1[1:0] ITO[1:0]
PITS1
o5 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 IT7[1:0] IT6[1:0] IT5[1:0] IT4[1:0]
PITS?2
(A Re) 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
TAH 0 0 0 0 0 0 0 0
(OGRS IT11[1:0] IT10[1:0] IT9[1:0] IT8[1:0]
PITS3
A9 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
SAME 0 0 0 0 0 0 0 0
R fF5 IT15[1:0] IT14[1:0] IT13[1:0] IT12[1:0]
o5 A5 . B
6 AN B i R I ke R AL
00: A H-F-Hr el T P us
5-4 ITx[1:0] o
3-2 (x=0...15) M’Tﬁﬁ¢%
L0 10: T b
11: XU T
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8.8.4 AMERHT 2-15 fEREIEEHIFFAEAS PINTEX (x=0~1)

PINTEO
(A Re) 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
fiif55 | EINT7 | EINT6 | EINTS | EINT4 | EINT3 | EINT2 -

PLws IR T B
SRR R W AL (INT2~INT7)
0: ZE k1% 1A W
72| PN
(2T U I EINTXCc =2 7)WE A0 TF o T B B 1.
K2, WNFREREWE 1
1-0 - REAL (BN 0, FE0O

PINTE1
A dws 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
XAz 0 0 0 0 0 0 0 0
fif5%5 | EINT15 | EINT14 | EINTI3 | EINT12 | EINTIl | EINT10 | EINT9 | EINTS
(e R PLFFS T8

AR Hp T4 il 2. (INT8~INT 15)
0: 2% 1k iZ v b by
7.0 EINTX gL s
o813 s BRI EINT(x =815 B A0 TF, XA AR 0 T R 1,
RZ, MMAREASHE 1.
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8.8.5 M HWiAREF s PINTFX (x=0~1)

PINTFO
(A Re) 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
RrfF5 INT7F INT6F INT5F INT4F INT3F INT2F INTIF | INTOF

Préms MRS B
INT2-INT7 FRI¥TiE R bR EAL
7.0 INTXF 0: B O
(x=2..7) A

1: FFaahERrh e, firE 1
INTO A1 INTL A Wrid SR bp & A

1o | U] 0 TR E S O, A 0
’ 1: FFE4MHRR b, ffEE 1
PINTF1
(A Re) 7 6 5 4 3 2 1 0
R/W R/'W R'W R'W R'W R'W R/IW RIW R'W
XA 0 0 0 0 0 0 0 0
f455 | INTI5F | INT14F | INT13F | INT12F | INT11F | INT10F | INTOF | INTSF

VA h=1 M5 ]
- Wi SR b B Ay
INTE INTS INT1‘5 R ITIE SR AR AL
7-0 (x 8...15) 0: #FEO
1: FFEANERh by, AEfE 1

67



@ hOIVChip HC89F0431A/0421A/0411A
8.8.6 AMEEHNT 01 B A FERF 7S INTOL_PINS

INTO1_PINS
(A Re) 7 6 5 4 3 2 1 0
R/W R R R R R R R/W R/W
SAME 0 0 0 0 0 0 0 0
RrfF5 - INT1_PINS | INTO_PINS
o5 A5 Tt B
7-2 - IR
INTL & % A7
1 INT1_PINS 0: PO.1
1: P11
INTO & i A
0 INTO_PINS 0: P0.0
1: P1.0
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0 ERTER /KR

9.1 JERm &/ A RrE

> ERERATEES TO&T] =N 5EEFRAEE 8051, ZF FHE AT 0 IR E UAFE
> ERTEEATHSE TO&T1 SCHE 16 f7 @B E

9.2 M #/7HAF Tx(x = 0,1)

9.2.1 BN 225 Tx(x = 0,1) ) THEH =

RN E PN BAE 277 5% (THx & TLx (x=0,1)) AI{ERN— 16 fraifE sk vy, el %17
2 TCON F1 TMOD #%#l. 1E0 25 /E#5) ETO A ET1 A7 5 1 fEfo i e 2% 0 FE 2% 1 bk, (PRI

GAlL[E RPN
IR e g T N AAEE (TMOD) HI 7 sUEFEAL Mx[1:0], EFE e i 2% TAE 7
Mx[1:0] THEHR iR
00 770 1647 H 3l B #0E I 3/ £ s
01 771 16 37 5 B 88/ B 7%
10 752 I VASEIE ot e T €
11 773 TOS R4S (TLO/THO) FRA7FISA7 e i a5/ 48 (T1 R AR

9211/ 0: 166 H3NER e 2_ATEEE

4 TOXI20 TR0 > dilifisk
ik
TIMERO \ﬁ
A CIT=0
T a2 o o THO | TLO —» " Toout
TOx12=1 C/T=1 (8BITS) | (8BITS) >
T - A

0 {
TOR N TOOUT
GATE %3_;:[/ RHO | RLO
R e 8BITS) | (8BITS)

INTO * A 3 LB BT 110

Figure 9-1 TIMERO 773 0 D HE ]

J 0 HhriE 8051 ThEEAFZ, fEM TN T A 16 A HBHEE R 28415088, 24 THx 1 TLx(x =
0., FIEE 28 EE T AAAS, S n, AT A4 . TRx(x=0,1)4 0 I, #%)75 THx
M TLx(x = 0,) AN A A48, 5 BRI 5 3 Bk 27 2 2 AT 30 748, TRx(x = 0,) & 1, 1A A7
I NS B3 T4, 7E TS OXFFFF J5, Fisk— /Mo, THEEs sl 2 R A, BT TFx(x
=0,DBE N 1, [N EEZTAR 0 16 A EEEE A S EBRNTEEF AR, T O R XA
GRS

7E TRx(x=0,1)8 1 i}, X THx & TLx(x =0, S5#fE, AR5 i, Haesol E 3547
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AR, XA OB S FEAE T — O B A A . R TRx(x = 0,1)4 0 B, %f THx #
TLx(x = 0,1) ) 5#AE, RN 2SO T 8 A e A B B A ae A .
H T A TLx(x = 0,) A THx(x = 0,1) [ SHAE T E 26382 A B850, NRUEREHTHEL S THX(x =
0,)FITLX(x = 0,1) F A7 s ) B HAE A A TLx(x = 0,1) A7 s I S A EE NI, BB NEH T
i, STHx(x = 0,1) A e AN SRR, T EAAE— N RMa e d, RAMTLx(x =0,1) 7174 1)
B A S THX(x = 0, ) AITLX(x = 0,1) 7728 [F I £ 38
BRI, THx(x =0,1)AITLX(x = 0,1) 325 B AEAE DL
B e EARAr
BLERAE: Jemfn eI
FEE RN R SEER, 2 TRx(x = 0,1)8 0, &5 mMEEA, EHREE A ERI
A8, ZTRx(x = 0,1)N 1, KEEMESMEA, S\ N ST — Kk A4 S E R
. HRBSIRMESEM, S EIREILS (R R kKA BB B A D, B3
T REBRE S NCALEAE , 77— XS S AL RS A2 230 CF R 7R R A AU ) S s AT AR ST )
o RSN, A EAR A8, Bt TO KA AR
(1) THO = 0x05;
(2) TLO=0x08; /LK #RAEEE, BT + BEdE v 0x0508
(3) THO=0x06; /MG # kAR, HEIITHEES IR )y 0x0508
(4) TLO=0x08; /bl # KA EE, HEFTHEEH HIEHE H 0x0608
(5) TLO=0x09; //UtHI# AR, HEBTHEES H BIEEE N 0x0609
R R EAE S B, KA SN —K, @RS SRIRHE 2.
e A 1L 20 3EEHEDR,
9.2.1.2 FR1: 164058 AT 23T Es

TOx12=0

+12
Firik .
TIMERO —»| U—L
B maE = THO | TLO 150 R
) TOx12=1 (8BITS) | (8BITS) N

? C/T=l

T0

GATE > o> 7™ > =<

J
INTO SR AT B L B BT /0

Figure 9-2 TIMERO 753 1 LIREAE K]

FEJ7 I, RS TX(x = 0,1) N1667 THEUERE R 35 . THX(x = 0,1) TF A28 A7 1607 T E 8/ 58 I 8
[ 8hL, TLx(x = 0,)fFBUK8AL. 1607 58 I 25 2 A7 A B I vid HR N, R 40 B kD 2 I 280 AR B TRx(x =
0,1) W E R ex Wil s vr, o A —A i

CITX(x = 0,)hrik it Hege e i 24 ThEE, WHRC/TX(X=0,1)=1, K TAEE R, 24
PLAE I B TX(x = 0, 1) FME VT B b (1) B IE, K0 i 28 TR 25 A7 38 . W CITX(x =0,1) =0,
P RGN B O E B 2R TX(x = 0,1) IR £

MGATEX(x =0,1) = 0Ff, TRxXELFT I ERS 25,

HGATEX(x =0,1) = 1B}, RGHEIMBHNAE FINTX(x = 0,1) A= HFI TRX(x =0 1)2“%?«5251
ERERTXA ST, AT AT EINTX(x = 0, 1) IERKH B . TRX(x = 0, 1)/ B 1A AT B AL E I 35,
MWEWIRTRXEL, 28257258 M _ERTRX(x = 0,1)iEON (ME iR T4 . T LAFE fcﬁ%ﬁf%ﬁz
AT, NAZBERE B I 88 T AR 2R WU E -

70



@ hOIVChip HC89F0431A/0421A/0411A
9213 FR2: 8frHINER e/ HaE

12 TTOX”:O > TFO | > IR
firik
TIMERO \b—l
i A3 c/T=0
T%"F/}? o J / o TLO ) /4»><: ToouT
TOx12=1 /=1 (8 BITS)
TO pin T } 11
TRO — » TOOUT
GATE > o> > — THO
o ﬁ—/ (8 BITS)
INTO
/R SE K Th Bes O B B FTR 1/0

Figure 9-3 TIMERO /53 2 DhREHE K

FE2, ERETX(x = 0,1)/&807 F sh R IHEUAs e 25 . TLx(x = 0,1)7FGHEUE, THx(x=0,1)
PR RRAL . MAETLX(X = 0,1) AT E 8% vad H 20x00HT, B e i) 25 AR ETFx(x = 0,1), #Ff7a%
THx(x = 0,1) PEE HEHRNFAATLX(X =0,1) . e 28 HWrfliae, 4TEx(x = 0,1) B 1K= —
ANl MTETHX(X = 0,1) I EHAEA AL . 78 VB I 8 IEFTHEOT G 2 /T, TLx(x = 0,1) 242019]

AN T e AR

b T HBVEFIhRESL, Jr 2 T e A R e A B S 7 R0 — B . v E A A
FRTCON2H I TXX12(x = 0,1) 3L R Guhf Bl BUR Goi B 1 11124 8 B 23 T (x = 0,1) B it

MR E i g5 NI, FTHCE %5 A7 4% TCONL ) TXOUT[L:0](x = 0,1) 1 s& i #% Tx(x = 0,1) %
I Tx(x = 0,1) }4 5 h#H %
9.2.1.4 73\3: WHSALE B2 /THEER (T1E 5 )

1 TOx12=0
BT ik
TIMERO { \o—L
K C/T=0
. | 4 — TLO PN
w1 TOx12=1 /T-1 88ITS) > TFO SULIUER
TO pin T
TRO — >
GATE HDQ_,ﬁz\}—/;E/
- J_b
INTO
. 1 TT0x12:o
TIMER1 THO > TFL > S SR
EUL%”F‘JE’: J Rl (8 BITS)
+1 Tox12=1 4T
* 55K Th BE SR 11 gt B BT %t 1/0

Figure 9-4 TIMERO 75 3% 3 ZhREAHE &
1E77 3%, I S TORME WIS 8L T A 28/ 2 I 8%, 43 7 R TLOFI THO$= il . TLOAE F & i)
MOMIEdl (FETCONH) FLIRZES (FETMODH) f7: TRO, C/TO, GATEOMTFO. TLOREH R &G4k
HMERENAS T AE i i
THO R B FMEE IS 28 0 RE, IHBRJER B RGN . THOH BN 8 TLAVIE S TRLIEHI(ERE, ¥ H
I 2 T AR ETFLEL, EHEr 28T W .
SES 250 TAEAEJ7 3030, B 28 1n A TAEAE /7200, 1842, (HRAREETFLARER =4 dlbr. THL
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MTLLA REHIEE R SR ThRg, WHEPER H R G2, GATELMZ L. TUMAME) LR B R. &

N He

B AL I HERE 5T, FUONTRIPER 2505 H . @R #R17E )70, 18020 ffiGE,

i

1277 B4 5C

T E A A7 A TCONLH I TXX12(x = 0,1) 7 £ R Gt B el R Geit 8P I 1/124F 8 @ B 83 Tx(x = 0,1)

AR T

9.2.2 SERARATEER TX(X = 0,1)fHREFHF2E
9.2.2.1 ERFAETx(x = 0,1)#= | &FF& TCON. TCON1

TCON
g5 7 6 5 4 3 1 0
R/W R/W R/W R/W R/W R R R
SAME 0 0 0 0 0 0 0
RfF5 TF1 TR1 TFO TRO
b s ALFFS i

TEx Tx(x = 0,1) ¥ Hh br AL
75 (x=0.1) 0: i B A B 37 0, BERIFE O
' 1: V8 e, R E 1
Tx(x =0,1)iE 174 AL
TRx =
6,4 x=0.1) O:ﬁFTXIW
1: Jash Tx TAE
3-0 (LA

TCON1
g5 7 6 5 4 3 1 0
R/W R R R/W R/W R R/W R/W
XA 0 0 0 0 0 0 0
(AR T1IOUT | TiX12 TOOUT | TOX12
figms | MRS Pt B
7,6,3,2 REAL (N0, HE0

Tx(x = 0,1) bt Hh D RE Fu VR AL
S1 | om0 HRILENE Tx LG
’ 1: FUFE I8 Tx Eeisedi i Thik
Tx(x = 0,1) 5 I %% 2 G I 0 4k Aoz
TxX12 S i
4,0 (x=0.1) 0: Tx EM I 4H Fose/12
’ 1: Tx &R #5088 Fosc
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9.2.2.2 B TX(x = 0,1) THEF R &2 TMOD

A dws 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
PfFS | GATEL C/IT1 M1[1:0] GATEO CITO MO[1:0]
S5 S FF5 . BA

Tx(x = 0,1) [ 1#& 41
73 (CX*;TOES 0: R TR BIAT 33 Tx

’ 1. AR INTX 5 HHSPF AR TRCE 1, Tx A4 TAE
o Tﬂmﬂ@%ﬁﬁﬁ%%ﬁﬁ&

6,2 (x=01) 0: Tx H T &6 i

1: Tx H AT %L

Tx(x =0,1) TAE 77 2k £ r

00: 700 16 iz H Zh HEGE R 85 /11 5 s

01: 301 16 fiei a8/ iH s
5-4 MXx[1:0] 10: 7702 8 {7 H BN HE B E R g/ H g
1-0 (x=0,1) 11: R 3 TO 4B AN(TLO/THO) ML () 8 17 8 I 8% /1 ¥ s Tl

Z1kiH %
vE: 7303 I THO (5 F T1 9 TR1. TF1 Je /Wi, BF TRI #% THO
A, SRR RS T1 Ak T1 B TAE TR 3.

9.2.2.3 BB TX(x = 0,1) BB HFFE TLx(x=0,1)s THx(x=0,1)

TLx (x=0,1)
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 R/W
=X DAL 0 0 0 0 0 0 0 0
Rrf5 TLx[7:0] (x =0,1)
IR R= PIFFS i B
TLX[7:0 e b St
70 [OT 1 k= 0.0y Bt 2 1 2 5
(x=0,1)
THx (x=0,1)
VA h=r 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
LEDALEN 0 0 0 0 0 0 0 0
(RS THx[7:0] (x =0,1)
IR h=1 K Sa= i B
THX[7:0 et e e o e s e
7-0 W-%J TX(x = 0,1) H¥fi &7 £7-# i 7 14
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9.3 ERfEE3

SENTES 3 2 16 AL EBIEHOEN &, W AR EF A4 TH3 A1 TL3 Vi), H T3CON #7445
filo IE1 ZA7#510 ET3 A28 1 FUVFERT 4% 3 Hhibr.

SENTES 3 RN TAETA: 16 M BaiEBGHEER e &5, T DL E R, Jfr] DU TR
FAE

SERF 2 3 A 16 it Bas e i 3738 (TH3, TL3). 34 TH3 1 TL3 #50, FAEEH 28
AT, AP, BT AS . TR3 A5 1 e m 48 3 JFURIEIE 4L, 7E OxFFFF £ 0x0000
BERAG W, B TF3 AN 1, RN R ER R 16 A8 EHE AT Ea fE .

7E TR3 A 1 i, %f TH3/TL3 WS #AE, AowmitBasmfE, RAourPHESRFAR0E, X
A JE BB LE N — i i 2 i mEGE T A . R TR3 9 0 BF, X TH3/TL3 S #1E 2 AR 2k
AT BT AT AR A B R AT AR A .

TH3 F TL3 S5 EAE8AE L R IT: S s JE R AL

W5 T3CLKS[1:014 00, ERS 4 3 ARE AR BRI . WA T3CLKS[1:0]4 01, T3 % A
HMESES B, SEREES 3 0] DAUTARAE @ B s AR S, 2 T3CLKS[1:0]4 10 B¢ 11, BIER 2% 3 B4k
BRI 32.768KHz (KA fn ik Bk RC44K I, 72 I 2% 3 ] DL TAE/E Sl xQal i e i . 2 5 2
& 3 TARFEm AN 22 & T3PD_EN 4 1.

* T3PD_EN A 1, i H T3CLKS[1:0]4 10 i}, {RARSRIRAERE B N A S OCH], R E 28 3 7]
DATEf AR UK 2R TR, g I Iy, 205 i st A s g it , o 2 rh T o VP )0, MR 5 )88
SHEN I8 3 .

VER: fEi% TH3 F1 TL3 B, ZAiffE TR3 =0 (24 TR=1 &, BT IEETE, SH 8 TH3 f1 TL3 A%,

T3PS[1:0]
System Clock 00
—
T3 l Increment Mode Interrupt
» 01 Request
32.768KHz Prescaler b TF3
-— > _hi I
Crystal 10 N 1,8,64,256 16-bit Counter
—>
RC44K 11 Overflow
) / /‘I Flag

& '

T3CLKS[1:0]

0:Switch Off L3 TH3
TR3 1:Switch On

The Block Diagram Of Timer3

Figure 9-5 TIMER3 ZhfEHE ]
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9.3.1 SERZTEE T3 HATFFE
9.3.1.1 xER 28 T34 ¥ /725 T3CON

T3CON
(AR 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
A 0 0 0 0 0 0 0 0
(KRS TF3 T3PD_EN T3PS[1:0] - TR3 T3CLKS[1:0]
g5 L5 Pi B

SE I 2% 3 v AR AT
7 TF3 0: Jodiith CREAHE 0O AT BATE 0

1. wH (REEE 1D

SE N 88 3 e AR Mg AT AL
6 T3PD_EN | 0: #irfisX FEE LR 2% 3 TAF
1. AN RVEER 28 3 TE, K T3CLKS[1:0]5 01 8¢ 10, 11
SE T3S 3 T A bk £ 07

00: 1/1

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

10: 1/64

11: 1/256

3 - (KA

TEI 2% 3 SV HIAL

2 TR3 0: ZEIbER 453

1: LVFERER 3

SERS 2% 3 TR Bl R PR A
00: ARG B Fosc

1-0 T3CLKS[1:0] | 01: T3 ¥ Iy A A £

10: M 32.768KHz AR 7 2%
11: RC44K

9.3.1.2 ER B T3 IE F /8% TL3. TH3

TL3
(R 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
=XDA:] 0 0 0 0 0 0 0 0
(AR TL3
S gws M5 . BH
7-0 TL3 T3 ¥ A A 2K 71y
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TH3
A dws 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
(ASRE) TH3
s | RS W
7-0 TH3 T3 K d Z5 A7 4% w1

76




EO hOIVChl p HC89F0431A/0421A/0411A

0.4 SEIT2STEER 4

SEN#S 4 72 16 AL HBNEHUE R &5, WAEEE ZFF4F TH4 F TL4 vJ{EN—A 16 ALarfEas ki,
HH T4CON Zifresf% . 1E1 T4 ET4 A28 1 SOV I 4% 4 HH B,

Y TH4 1 TL4 500, FEER 28 EE A ra8, Guosn, Mot EEr 748, TR A& 1 e
3% 4 FFUGE 4. R3S 7E OXFFFF £ 0x0000 it JFE TF4 A8 1. #iHFER, e EHT T
A1) 16 AL s FORT A AR

TH4 1 TL4 S5 #HAEE0E L R IUT:  Jemhr 5 ks

9.4.1 SERERATEES T4 M ITEHTR

SERTES 4 B =M TAETR: 16 M HNEH TR EE, & ORRPR KRG T4 LIERRT 16 f1H
SEFER A8, XL Al T4CON A7 4% 1) TAM[1:0]1% & -
9.4.1.1 77300: 1641 B ZhE 2 5E If 28 /71 H 2%

EN 2% 4 767730 0 4 16 A7 A SN EHE N 2% . THA 2947 281780 8 £, TL4 A7 2 47K 8 7. TR4
90 B, %75 THA f1 TL4 AN 174y, SHERN 5 3 7 e 3ar 748 TR4 & 1,
BRI NS BRI T80, 761803 OXFFFF J5, Bk — it sh, iH8esma kA,
IEi TF4 $ BN 1. [RINF EEZFAA 800 16 A8k A s ESN A a8, tHEEs OB XA B
WIOBE TR, AR AV e I B 4 e U A

7E TR4 Jy 1 B, X} TH4 1 TL4 FIS54AE, Aogmit-BdsiE, ReeseP S8 aasmE, x4
U S FEAE N — K B G AR AR . R TR4 DN 0 B, XF TH4 il TL4 1) S #AE & AR 2
DA -8 P A7 A 0 B 3 A A MR

T4CON.O ZF {735 1) TACLKS {7 &£ Bk, 24 T4CLKS = 1 K, R4 4 B EhIE A S 8,
WS, RS BE FAEA N . 24 TACLKS =0, EN 2% 4 M BhE N 2 48,

EE A, TERAE T4 ui DB . et 28 4 )N TH4 il TL4 FUEAE JF4R 17 OXFFFF 1
B, GRS I, T4 s VR TR, RIS S 4 TR TR A E 1. LB b, e g
4 WA TARLEER T (T4CLKS =0).

T4PS[1:0]
B St I6HL i H TR
il =

* B bR

T4CLK
TACLKS=0

TC4=1

TR4

* 5K Th RS i 1 B 5 B B 1/0

Figure 9-6 TIMER4 J5 3 0 ZhREAHE &
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9.4.1.2 FR1: WIERKAER

I B TACON ZF 1748 I TAM[1:014 01 IEFE eI 48 4 M NBRER R A SR . %7 NS A3 EE
J7 ML, TERT A 4 s 2 SRR B 2 4 EEF AR 16 AN ER 2% 4 B,
PRSP AR A . RS BB Wik A, FTLASCH ET4. B4R i oA it 5

_ 1 fra/PRESCALER R S Sy e 5 A B
BaudRate = = X o5536_[TH&TLA] FHE I 2% 4 VBB RRR K A4S

R, fra NSER 2 4 THEITE 4P, PRESCALER JNiER 2% 4 Fisr4itk, TH4 A1 TL4 A5t
4 4 BHR TS

W TC4=1 i}, WL BRI T4 U, O AR A BORR 2R 10 1/2, BB SE N 38 4 2420
TAE#EEm 7750 (TACLKS =0).,
9.4.1.3 75 R2/3: Al R 1 1641 B 3 EE € I 48

SENT S 4 727K 2/3 16 AL EHBEH I 25, T4CON.0 217281 TACLKS fi—E N 0, €N 3% 4
LB Rt ey eiiR, HARwES R0 —2.

HR 2, HTRANME 1 )5, B8 4 S4F T4 i Dt R (55 (i TAM[L:018% 6 EFH R
—MERARAE SR E R # 4 JFaRIs T . R4 4 R 16 fi7 71888 A\ OXFFFF 31 0x0000 i th i,
TF4 (T4CON.7) SHEL, WEm 2% 4 MrpWifEige, -4 en 8y 4 . % FEN, @8 EERE
TE 811 16 DL BER W E BN EE 16 F7iT508s THA 1 TLA th, SERF 88 4 B FPIRES SRS T — Mk
s

W TC4 =0, fEER S 4 THE, — MRS AT IENH 16 ArrH s %, A 16 Azt
s e T EROHREPRES, SR T M 8RS S

W TCA = 1, TEEREE 4 THEUN, — Mk (G5 M E R TN 16 A7 8008 9 E R s i 16
PLTHEEs THA AN TLA H, FEFFLRTHE, (A=A, P96 16 ALtk Easss 5 A4 2= A il

TRA B 1 NEER 48 4 N ES 16 FLiT s, 78 VR E I 88 2 3T BOZAEA B WG E B N E 35

ﬁ%%o
T4PS[1:0]
EX g P @ Comn BV2E S A& TF4 rp W R
T AR &

T4 B — Pt —T L TR
* A
TC4 = } ’ |+|

* R SEHE T R L B S B BTRT/0

Figure 9-7 TIMER4 J5 3 2/3 ThASHE K]

?_:‘E%Lx:

(1) HEM ds 4 ERAR R A S T7 UM E N E N 4 TAEI (TR4=1), TH4 2 TL4 AREFEIEE A
A E I SRAE ARSI (084, TR R B0 S A4 R AR, ltt, 7EU5IW THA4/TL4 P47 4%
AT, EN AT 4 LARHA (TR4=0).

(2) et ds 4 IETHECERIT, T4 SUAIRANAG S 2N T RGN B —.
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9.4.2 EHRFRATEES T4 HXFHFH

0.4.2.1 SERT 2R TAEH| FF 728 T4ACON. T4CON1
T4CON

(VA SRSy 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
(RS TF4 TC4 T4PS[1:0] T4M[1:0] TR4 T4CLKS
L= bLfF5 i
SE I 2% 4 38 AR AL
7 TF4 0: Joiith CREARE 0O FAH AT LG 0

1o i CREARE D

TC4

LR TR Suvr AL

24 T4M[1:0] = 00 5% 01

0: ZEILER 8 4 LLELTIRE
1: RVFER S 4 LR
24 T4AM[1:0] = 10 5§ 11

0: EIFAS 4 ASHEME ik &
1: SEW 28 4 0] DAY ok

5-4

T4PS[1:0]

JEI a5 4 T AL i B Ar
00: 1/1

01: 1/8

10: 1/64

11: 1/256

3-2

T4M[1:0]

SE I 48 4 J7 Rk HAL

00: 5300, 1617 H3)EBEN 8

01: 53\ 1, UART AR LKA

10: 77302, T4 uml EFHRfAlR (R RS %, T4CLKS TR0
11: 7303, T4 om0 R AR CLH RSeR 80, T4CLKS TR0

TR4

SEIT 2% 4 VP
0: ZEibEnfds 4
1: fevrem4s 4

TACLKS

SE I 28 4 BNt b ke Y ik A
0: RGN Fosc
1: T4 Gty AR
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9.4.2.2 ER AR TAHIEHFF2 TLA. TH4

TL4
A dws 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
L5 TL4
AR5 AR5 Vi BH
7-0 TL4 T4 Bl ar A7 AR
TH4
(VA Re) 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
(AR TH4
A5 hLFF5 Vi B
7-0 TH4 T4 Bimar e m s
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9.5 EHf %5

ERTES 5 52 16 (L HIEFER 25, @IE PN F4 THS 1 TLS V5], B TSCON ZFf7asds
#ill. IE1 BF/72s1 ETS A1 1 RRUFER 2% 5 F .

9.5.1 ERTEE T5 M T/EFR

9.5.1.1 757 30: 1641 H ZhE € I 28 /11 E 2%

SER S 5 ET700 I, THS ZF 878 8 i1, TLS ZF A7 IUIC 8 fiz.

24 EXEN5=0, 16 {75 217 % M. OXFFEF F 0x0000 61, JEuiHint, BEikE TF5 f7, [FIN e g
H & B 7 3 S I 1) %7 7 %% RCAPSH Al RCAPSL [ 16 fifE2E N\ THS A1 TLS 2788, WH RvrEnt
A5 5 HH T A

WA EXENS=1, i tH8AEST I TS #RERMm AR — X 16 AL E 4R, A2 B EXFS fi7. Wi ETS
PR, TF5 A1 EXFS A ARG~ AE b Wr. (TS MV AT LLS| R EH )

TS5CON.1 #7725 TRS (7B 1 flifE e it 2% 5, HAGER 2% 5 i3 . ERVFEr 2% 5 201,
WA BV E S N e S EH A

T5PS[1:0]

v

PUTCT e ——— N S T R s

i bR
TR5

RS Ty B S 1 BR S 2 B i 1/0

Figure 9-8 TIMERS 752\ 0 T REAE K]
9512 HRL: WIrREER
WL HE TSCON A /725 TSM M 01, EFEm % 5 MENMRE R E AR, Z RS AEE T
AL I3 5 A% 2R e I 88 5 BT AR 16 AN I 8 5 MiH st , HEHA S
FEAT T, BEE I EXENS=1, WU T5 518 B —A R R iy B AL EXFS, AAS5RER. K
P45 i 2% 5 VNIRRT SIREIATVE N — A A0 o
PR A A

BaudRate = — x frs/PRESCALER FE 8% 5 1B AP R 2R 4%

16~ 65536—[RCAPSH,RCAPSL]’

50, frs N Fosc, PRESCALER NER#% 5 FiisrMitk, RCAPSH F1 RCAPSL NER #% 5 HIEH
LS BTN e
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9.5.1.3 FR2: 1657 E IR

e 3R T2, T5CON [ EXENS A2 A AN IE T .

Witk EXENS = 0, sER# T5 /N 16 A 2%, Wik ETS ¥ nvrfih, Enf#s T5 feik & TFS i
A=Al Vi S TR S E R, 0 R T

Witk EXENS = 1, 5ER#E T5 $ATHIFERAE, (BRSNS HA TS (g TSCONT Kik £ K
ANPZERD B RS THS A1 TLS B4 H1{E 2 B 3K 2 RCAPSH 1 RCAPSL #, b4k, 7£ TS5
i ETHR AL S| EEAE TSCON () EXF5 # i & . 13 ETS # fo¥F, EXFS5 748 TF5 —kEt =4 —
A
9.5.1.4 7 R.3: 16HL F BEIE#EIR

e T2, T5CON ) EXENS A7 A AL

Witk EXENS = 0, 5ERFE T5 /N 16 fEmf 2%, Witk ETS # R vrfiig, wrtds T5 feE TFS i
P —A b Wi e TR SR E R, A O FFARTHER

W EXENS = 1, @Eif#s T5 PATHIFEAE, (HR7EsMTH A TS (Al TSCONT SRk #4 sk
AHIZRAD BRI RES|E THS 1 TLS B4 10{E 2 A3k 2] RCAPSH A RCAPSL 1, b4k, 7E TS
R BRI AE SR AE TSCON H i) EXFS % E . i ETS #¢ S0 ¥F, EXFS Ait{% TF5 —fEth =4 —
sl
9.5.1.5 F4: 16AL B IR

TEH3R 750, T5CON ] EXENS {7 A AN LT .

Witk EXENS = 0, sER# T5 /N 16 A 2%, Wik ETS ¥ nvrfih, Enf s T5 feik & TFS i
A=Al S TR S E R, M0 R T

Wik EXENS = 1, SEW#8 T5 $ATAHFIERME, (H27EANTH A TS (Al TSCONT SRiE #4634
ANIZEAD B RREUTER TR 51 THS A1 TLS 094 80{E 7 3 #4i 3k 2] RCAPSH il RCAPSL H1, It
Gh, 1E TS LR RBREE LA BEE S L /E TSCON H ) EXFS #5iE . WH ETS #ifo¥F, EXFS fith
% TF5 — Rt = A — /Nl

9.5.2 EHIRATEER T5 HXFA5H
9.5.2.1 SERBS TofEHI B 77 2% TS5CON. T5CON1. T5CON2

T5CON
o5 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
Rrf5 TF5 EXF5 T5PS[1:0] T5M[1:0] TRS EXENS5
s PS5 Vi BA
SERT 3% S v H AR AL
7 TF5 0: Joii th
1: AR E 1, DAEAE O
TS5 5l A 5 N AR bR AT
6 EXEE 0: JToHMRHNFM KL, DAUEAHE O
1: KBS s NSt H EXENG=1 i, fififEE 1, gt wigRird
L
SERF 2% 5 T4tk (PRESCALER) &4
5-4 T5PS[1:0] 00: 1/1
01: 1/8
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10: 1/64
11: 17256

3-2

T5M[1:0]

SEIEE 5 7 kAL

00: Mode0, 16 {7 FH ZhHH E R 85
01: Model, WHFFRKER

10: Mode2, 16 fi7_EFF#5HizE
11: Mode3, 16 {7 NS 3R

TRS

ERT 2 5 RV HINL
0: 2515Erfgs s
1: RVFENSSS

EXENS

TS5 51 E A8 S A N P AR B 80 R R 2 0 VR L
0: 20 T5 5] L ryEf:
1: RERRPIAE, EXENS HAFTIER:

g 2% 5 FAE 16 A7 F 2h B H0E I 2815, EXENS=1 I, T5 5|/ E—
AN TR E TSPk — Ik E# . EXF5 BAL, R dhirfiiae, k4
T5 8T,

et 2% 5 HE R R R A2, EXENS=1 i, T5 5[ Ef—F
By el b2 B AL EXFS, W R Wiffige, < k4 T5 dilbr, mTLli—
AN B H T 5

e gE 5 FME TSR, T5 51 _E A —A B TR &7 — Ul
3R, IR EAL EXFS, Wi Wifiine, <kA4 T5 Hil;

e 2e 5 FME N FERUSH IR, T5 5B _E i — AN N B 277 48— Ul
i, [FINFEAL EXFS, i Wifiine, Sk4: T5 Hil;

YR ES 5 FE R R BRI R IR, T5 51 B — A B ATE
IR Sz A — R ER, A 2 B AT EXFS, WER W Egs, & k4 T5
b+
e AR NS RC 20 RXD 51, 175246 58 EXENS, [FJIf 8%
[V WA L E 117 NN N RS 1 BT NEIP B S 7 N

T5CON1

B =

|

1 0

=)
9]
N
(93]
(]

R/W

R R R R R/W R/W

BEALE

0 0 0 0 0 0 0

Ve

P FF=

- CAPM[1:0]

P ¥

TREE AL

1-0

CAPM[1:0]

JE I 2% 5 AR I AL

00: TS5 BIAZ1L I

01: WHEMEAL RC, EIET IR THE £h
10: UARTI1 [) RXD1 Jil

11: UART2 ] RXD2 fifl
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T5CON2
(VA TRE) 7 6 5 4 3 2 1 0
R/W R R R R R R/W R R/W
XA 0 0 0 0 0 0 0 0
(ASRE) - T5 _MODE - T5CAPCR
o= S FF5 . BA
7-3 - RN (B0, H5LEO
TS ¥ s Ak
2 T5_MODE 0: M TSM[10]3kE
1: EFHEECT BRI R
1 - REAL G0, 5RO
T5 I A3k B 3hiE R
GALERE, SR FEE KA, 7E THS A TLS WIIEIE AR 1A 885,
0 TECAPCR TR B BTERR THS & TLS T EF a8 00ME . VER: S0 E 1, Wi
—AMIRE R A, U THS. TLS HI1E.
0: TS5 i IR FA R A G 2 I 88 5 THEUE % 2 A 2UE 4k 2 2
1: TS5 I HHERFA R A S E & 5 tHEUE E 3G 0

9.5.2.2 ER 2R ToHIE R 7788 TL5. TH5

TL5
oS 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
SAiE 0 0 0 0 0 0 0 0
(AR TL5
AR5 AR5 Vi BH
7-0 TL5 T5 Hdhs Z5 A7 2R
TH5
o5 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
IDAGR=S TH5
frgws MRS i BH
7-0 TH5 T5 HAl 2 fE a8 = 710
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9.5.2.3 ER B TS ERMIRFHFE RCAPSL. RCAP5H
RCAP5L
A dws 7 6 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0
(ASRE) RCAP5L
AR5 ALFFS Vi BH
7-0 RCAP5L T5 HEHAIR T A LT
RCAP5H
(VA Re) 7 6 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0
(DA RCAP5H
A5 ALFF5 Ui BH
7-0 RCAP5H T5 EHRIR T AR =7
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10 Jk3E AT PWM

10.1 PWM Krit:

3 A FEIX H AN PWM B 6 B2 PWM i

12 fiz PWM

AR PWM A i, (ER it A —mE A
LR R A KAl Brisk

PEAE AW D e vT & SOCH] PWM Fi

PWM AR IS Bl w15 5 I 8 43 A L

PWM A] & i /v 2 s 188

HCB9F0431A/0421A/0411A SERL 7 =A 12 A7 PWM FLEk PWMO. PWMI fl PWM2, = /MEHLEH
—/NMEEE, PWMO THESS B PWMO_EN k5], R EZffRE PWMO_EN, iHE#miam3h, s
(R il i PWMOC 45 i) 75 f2 48 B[ CKO Rik#%.

7 EME A H PWM SRR, 38 75 2 G PWMO_OEN 5, PWMO1_OEN, [m]H+ 75 ks o 1
WE NGB, WRAFENEFEM EHH PWM KB, o EUAH 2 PWMO_OEN &
PWMO1_OEN, Xk PWMO HITHEES T LAY — AN N kA A, i s i think,  an SR b i vr
27 PWM il o

Wi EFLTO & 1, PWMO i th AL B AN v 5 FLTO 51 %NS 5280 H 3 . — EA I3
FLTO 5|l NE 2 H 7, PWM Hir 23 r B 561, (H PWM PS8 U5 7E 4k 4kis 4T, IXFE 5 81 FLTO
SIS R LB JE 4k PWM Hirt . 78 FLTO fi {5 56 %0918, FLTOS Aoyl Fk. R FLTO A
SEHRIE, A REHAFIERR FLTOS IRASAL, E PWM KR IEH HiH .

PWMO e s 11 FLTO (P0.0 3 1) BAWHIDiRe, H P ol i 75 28 B Sl v RN (] . 1
H FLTO (15 EH (] B AC 2 3 11 PO.0O YR FH 18], 152 8 7 v 1 WLty 19 £H% ) %7 /748 POODBC.PO1DBC.
PO2DBC 74,

=AN PWM BEERF TN B8 M BB 5e 4 — A%, P nlimak f i % 47 237~ 2E 3 B 7 SEIX EAMY PWM 5K 6
P B PWM HrH

34N PWM BRI — ANl N 1, (HA & B AL s £ 467, 7 7 8 FHE S PWM
PR — A A B 2 B

YV V VYV YV VYV

86



@ hOIVChip HC89F0431A/0421A/0411A
10.2 PWM %y i 285

HC89F0431A/0421A/0411A 1] PWM HitH A& PRI . Iy SE A O 5% lid B TYPx
(PWMCONO[7:5]) (x=0,1,2) 3Kk & .

10.2. 13¥E X TR

IRRFEREEUT , B AR TN SR PWM (55 . PWM i 5 5 1 8 1] (H [PWMOPH: PWMOPL]
e, H SR G A R (PWM BOrHE, PWMO1. PWMIL. PWM21 K52 377
A e HLAEIX B[R] 27 A7 28D

12 A7 R A B R AR, A 0000H FR4hT Fit-4, B fiael PWM % 7E PWM J&HATF 46
I IR N RORES « M SRR A 5 PWM 5 25 L 25 77 2% (B UTAC B, PWM % H 4 SR8l A ERCIRES
THEES B 3 5 [PWMOPH: PWMOPLUEFL, 445 587 A 0000H FF46 7] _Eit-45.

PWMx A =[ PWMOPH : PWMOPL] * PWMO T {E s 5 F 34
PWMx i 45t = [ PWMXxDH : PWMXxDL] * PWMO T./F i 5 J& 31
PWMx1 525 = [ PWMXDTH : PWMxXDTL] * PWMO L {F i 4 & 1]

4

PWMO1

PAMORA | ek |
11 P:{LEUIJ\&E

1 J 1) '__

Figure 10-1 PWM 151 553
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10.2.2 O FFAEE

HOXT R, B A DX SR PWM (545 . PWM i H {5 5 19 11 EH [PWMOPH: PWMOPL ]
g, HES BN S 2 LA (PWM MO, PWMOL. PWMI1. PWM21 525 L& A7
A HLE X [R] 2547 2%

12 A2 TF 20 R SR S, %6 A 0000H  FF 46 171 I it % 2 [PWMOPH:PWMOPL], %A )5 H
[PWMOPH:PWMOPL] [ 11445 0000H, HA—/ PWM 53, FraEEN PWM Hii7/E PWM
JE BAFF GRS 43 KB A RCIRAS o ZE 1) BB e vp, i SR ME S PWM 5 28 LU aF A7 2 B VT RC I
PWM % i IS A TERCIRAS, BRI 4 v m Nk B 83 E S PWM (5 L A A7 28 BB DT T
I, PWM i H A 3 SR 3 A BOIRES

PWMx/JE ] =[ PWMOPH:PWMOPL] * PWMO_ T B £ 5 J&] H%2
PWMx 5%t = [ PWMxDH:PWMxDL] * PWMO T s g f& 12
PWMx1 525t = [ PWMXDTH:PWMxDTL] * PWMO T/ 8 & H#i*2

A
mEHs  RTHH

PWMOP

PWMODT

PWMOD

PWMO

\J

PWMO1

>
RO | B
| '

Figure 10-2 PWM HH oy xE 55 38 1
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@ hOIVChip HC89F0431A/0421A/0411A
10.3PWM %y iR,

PWM HEH A5 3 ANJST (R R R AR H, %F S 3 565F PWM % 9 PWMO/PWMO1.PWMI1/PWMI1 .
PWM2/PWM21, 383 42 il A 50 &5 A7 P A0 PWM it G B a8 A R ASE 2 s a7 i H A2

10.3.1 B #par HH AR

Y PWMxM(x=0,1,2) & 0: PWM ¥ T {E 7& B #b iy th B X, kb F th B Xy, 38 % ff e
PWMx&PWMx(x=0,1,2)1 #ith, OIS A DAz i) B (04 o BH A5 A7 4 of 2 LU B A7 2% OB XIS [B] 27 A7, AN
42 ) AN 4 H o B AN IR AT 3% 3% PWMx&PWMx 1 (x=0,1,2) % Bl 1, 708 FH 7 4% e oL ~F X 51

PWMO0S=00& PWMOM=0: PWMOFPWMO1 T /ET HAMER HI N 3%

PWMO

PWMO1

PWMO0S=00& PWMOM=0: PWMO Al PWMO1 TAET HAMER (X)) HIWNEH K

PWMO
PWMO1

PWMO0S=01& PWMOM=0: PWMOFPWMO1 LAEF M HPWMOAN AR, PWMOLAKA K

PWMO

PWMO1

PWMO0S=01& PWMOM=0: PWMO 1 PWMO1 TAEFHAMER, (GiFFEX ) H PWMO N&EHR. PWMOI
KR K

PMO

PWMO1

PWMO0S=10& PWMOM=0: PWMOMPWMO1 L{EF E4MEX HPWMO N AR, PWMO1 A E A

PWMO

PWMO1
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fO hOIVCh' p HC89F0431A/0421A/0411A

PWMO0S=10& PWMOM=0: PWMO 1 PWMO1 LfEF HAMER, (iFFEX ) H PWMO AMKAE R, PWMOI
HNEA R

PWMO

PWMO1

PWMO0S=11& PWMOM=0: PWMOAIPWMO1 T{E T HAME X HPWMOFPWMO1 3 KA %L

PWMO

PWMO1 J

PWMO0S=11& PWMOM=0: PWMO 1 PWMO1 TAEFEAMER (FHFEIX) H PWMO A1 PWMO1 391
HR

PWMO

FWMO1
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10.3.2 337 By AR

2 PWMxM & 1: PWM K TAEFE M G A X, b s A xCisE,  m] DAY il A 5C 23 A7 2 5 RE X
PWM i [ 88— BRI e, R ik PWMx&PWMx1 i, & BAAH FE 5 2 b a] saophis B
2T AR N 5 2 EE A AR RS S ] PWMx B S, BN R 45 41 27 77 254 4% 1 PWMx1 5
23, BT A AT ] PWMx&PWMx 1 ek, 58 F 2 & Fh e FIRsh K. (x=0,1,2)

PWMO0S=00& PWMOM=1: PWMOFPWMO1 T AE T3k ~7 48 B3 A H 4%

PWMO

PWMO1

PWMO0S=01& PWMOM=1: PWMOFPWMO1 TAE T3 74528 HPWMO A=A X PWMO1ARA %KL

PWMO

PWMO1

PWMO0S=10& PWMOM=1: PWMOFPWMO1 TAEF 37458 HPWMOAKE L. PWMO1L A E A K

PWMO

PWMO1 J

PWMO0S=11& PWMOM=1: PWMOFIPWMO1 T/F T 745 = HPWMOFIPWMO 135 A A %%

PWMO

PWMO1
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HC89F0431A/0421A/0411A

10.4PWM IR 1758

10.4.1.1 PWM# | FF /7283 PWMCONO

PWMCONO

g =

5 4 3 2 1 0

R/W

R/W R/W

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

HEAE

0 1 1 1 0 0

Ve =}

P FF=

TYP2 | TYP1

TYPO

RLOAD2 RLOADI RLOADO PENCTRL

BCE]

B RF =

Pi 9

TYP2

PWM?2 % H 2R A 3% 47
0: PWM2 i1 5%
1: PWM2 Froaft 5%

TYP1

PWMI % HH 2RI e 4
0: PWMI i35 5%
1: PWMI FOoXt 5%

TYPO

PWMO %y H 27 3% A7
0: PWMO iy #t5%
1: PWMO H0oXf 5%

RLOAD?2

PWM2 [ 3l H 2 fd BE {7

0: ZEIbHZhEEK

1: flife A ZhHEEK
W BOMEN 1, BRARE NS SEUE, SHEEN, HET
— & PWM2 I, (. FEX.
B SHRTEE I E A S ER, B SH 516, TRBl2 4 PWM
[ EE, (2R 3 T4 e 22 AR 25
EAAE=H PWM ABIHERFE, FHEHAEBZ PWM B HHER 5 2=
W, WR=4H PWM KA, 24 pwm_ovESHARE

RLOAD1

PWM1 H 3 E #fHfefL
0: ZEILHBhEE
1: fHEEHshE

RLOADO

PWMO H 3 H A e fiL
0: 2 IEHBhEZ
1: fiifEHE 3 EEL

RELL (B0 0, FIERO

PENCTRL

PWMO/1/2 HEH AL G5 il fL

0: I PWMO EN. PWMI _EN. PWM2 EN #5#i

1: H1 PWMENA ZifEas3H PWMO/L2 HIfEH e fidmty, H

PWMO EN. PWMI EN. PWM2 EN fii R<xr 32 LRI MOAR A

e KA, PWMO tH40F 1k, fthSZBISCH . FTIFI, PWMO it
A MERMN 1L W%, %2 PWMO_OEN Hl
PWMO01_ OEN # i .

92




Q} holychip

HC89F0431A/0421A/0411A

10.4.1.2 PWM1E e F 25 PWMENA

PWMENA
(A Re) 6 5 4 2 1 0
R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0
RS PWM21EN | PWMIIEN | PWMOIEN PWM2EN | PWMIEN | PWMOEN
o5 A5 . B
7 - TREE AL
PWM21 % H 4% il AL
6 PWM21EN 0: #&1- PWM21 %t
1: fo¥F PWM21%iHH
PWM11 fi #5147
5 PWMI1EN 0: 2%k PWMII HiHt
1: foiF PWMIL4H
PWMOL % i #%il iz
4 PWMO1EN 0: Z&1F PWMOI %
1: fo¥F PWMO14H
3 - REE AL
PWM?2 % H 425 il fir
2 PWM2EN 0: 2511 PWM2 Hith
1: foiF PWM2fH
PWMI it #5457
1 PWMIEN 0: Z%1k PWMI #ith
1: ¥ PWMI %t
PWMO %y H 4 il iz
0: 2%k PWMO Firtt
1: fo¥F PWMOfH
0 PWMOEN H: PWM AR Ciir b B B2 2 i i), b
JFEPWMES JHIB S 7 1, 45 U APWIMERS HE G DIRZS  Cin it FESPR
AEMEREREM A » RMEARAE I, R EA Ol
E, PWMELHT LA H A by, BPBERPWM AT DLE e i gl .
AL LR AE AL
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@ holychip

HC89F0431A/0421A/0411A

10.4.2PWMO #EH
10.4.2.1 PWMO1¥ gE B 72 PWMOEN

hr g5

6 5

4 3 2 1 0

R/W

= =

R/'W | R'W

R/W R/W R/'W R/W R/'W

SAhifl

0 0 0

0 0 0 0 0

Sty

PEfF5

FLTO_MODE

EFLTO | PWMOM | PWMO1 OEN | PWMO OEN | PWMO EN

hr g5

hfr s

L

7

TREE AL

6-5

FLTO_MODE

PWMO g B tH T e IR A 1 £ 07

00: PWMO&PWMOL &3 ] 25 I HL -

01: PWMO MR EIK P, PWMOL i A [a] vy B~
10: PWMO 3 (8] =y FE S, PWMOL B A [a]IG HL -~
11: PWMO&PWMOL #5315 Ay vy L~

EFLTO

PWMO FLTO $ il 5| B fe 1o

0: ZEIL#fEAEI, GPIO IhEEsIL B IhaE

1: FVFHFERGN, PWMO 64 A 515

e HAN AR A A 37 HHABE AT R B2 A I

PWMOM

PWMO T AEAR % A
0: PWMO&PWMOL T1FF H #hi HH A% =
1: PWMO&PWMOL TAE-F M7 4 H A X
e B2 PWMO TAERE I 255 5% 7 PWMO e,
W TAEAEMSIAR S, PWMO & 2 L af 47 8 Z KT PWMO1 1
el A e 2

PWMO1_OEN

PWMO1 % H 4% HiA7
0: 251 PWMOI %
1: % PWMOI %t

PWMO_OEN

PWMO % th 2 il iz

0: %&£ PWMO %t

1: fO¥F PWMO %t

E: PWMO feiFsit, ©AZ07E PWMO_EN B 1 FAHR, Bk
PWMO %t SG PR A Cli IS5 92 sy 110 2000 A A XD 5 Rl
#EE R, A Z PWMO_EN f7 4 {858, PWMO 0] DAV H 1,
LR PWMO AT LAE Ay e I A8, g il A A8 e B A= 28

PWMO_EN

PWMO #EHfs g4 il fir

0: 5[] PWMO

1: #T77F PWMO B CEHITHED

VE: RPN, PWMO T ik, %t SZRISCHT . 4TIFRS, PWMO it
S EBN LI THEL i 52 PWMO_OEN fil PWMO1_OEN #%
il
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@ holychip

HC89F0431A/0421A/0411A

10.4.2.2 PWMOF il & 28 PWMOC

A dws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W RW | R'W | R'WW | R'WW
XA 0 0 0 0 0 0 0 0
fif55 | PWMOIE PWMOIF FLTOS FLTOC PWMOS CKO
oS AR5 i
PWMO Hlk 0447
7 PWMOIE 0: 2511 PWMO ik
1: Y PWMO
PWMO H Wibr EAL
6 PWMOIF 0: HAHE O
1: PWMO JE it dim i, it & 1
PWMO FLT JIRZS AL
5 FLTOS 0: PWM IEFIRES, #AHE 0
1: PWM Hthoch, ffEE 1
PWMO FLT 5| JHIAC & 17
4 FLTOC 0: FLTO A{RHL P, PWM %t 54 1]
1: FLTO N PR, PWM %< i
PWMO F1 PWMO1 fi Hi A 2k 54
00: PWMOAIPWMO1 ¥ M R4
01: PWMONE AR, PWMOLNLARL
10: PWMONIEA R, PWMOL NEA K
32 PWMOS 11: PWMO I PWMO1 5 %4 %%
s RGBSR B R A AL, (25 B AME R R A2
B ROHIE A & LU A s T EAME 6T PWMO A ROHE D 5
FEHATE], PWMO1 (45 2508A 18] A o5 2 B ) E R R TA]
PWMO &L AL
00: Fos/1
1-0 CKO 01: Fos/8
10: Fose/32
11: Fose/128
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Q& holychip HCB9F0431A/0421A/0411A

10.4.2.3 PWMO & ¥ & 78 PWMOPL. PWMOPH

PWMOPL
oS 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
R PWMOPL[7:0]
Ao 5 BLFF5 Vi BH
7-0 PWMOPL[7:0] | PWMO J& % /7 2% 8 iz

PWMOPH
(VA Re) 7 6 5 4 3 2 1 0
R/W R R R R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
(RS - - - - PWMOPH[3:0]
(A Re) hLFF5 i B
7-4 - R (BN 0, BHRO
3-0 PWMOPH[3:0] | PWMO Ji #i&5 1788 =1 4 ir

o BPWMO A AR S, e IESURAL, SRR AR &, il
(1) PWMOPH = 0x05;
(2) PWMOPL = 0x08; //itkisf PWM TH&asvi R —ANJE B 46 i B v H s v 0x0508
(3) PWMOPH = 0x06; /Ut PWM vHE s H, R —A> 66 B o AR 9 0x0508
(4) PWMOPL =0x08; /Uty PWM HE#s i H, R —A> 66 R o AR 9 0x0608
(5) PWMOPL = 0x09; //ibif PWM THEasE i, R —ANJE B4R B v H 58 dE v 0x0609
B R EE PWM I, TN A 282 B R 2B o, AL s N—ik, HJEIAE U R
SIE N —A PWM A A 2450
PWMOE#] =[ PWMOPH : PWMOPL] * PWMO L1 i 2h 5 F 4
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HC89F0431A/0421A/0411A

10.4.2.4 PWMO |5 &= tL &£ 8 PWMODL. PWMODH

PWMODL
A dws 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
(ASRE) PWMODL[7:0]
Ao 5 ALFF5 i
7-0 PWMODL[7:0] | PWMO /575 LL %5 /7 231K 8 iz
PWMODH
L= 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
(RS - - - - PWMODH[3:0]
(A Re) hLFF5 i B
7-4 - REAL (BN 0, 5HEO
3-0 PWMODH[3:0] | PWMO 5% L& 17 28 i 4 i1

TE: B PWMO 5 2 L8y, BEMME S PWMO B & A7 ds, #5525 B Bum i Ja 18 SU
i, BABSHEAE N —ANE A AL

PWMO 5%t =[ PWMODH : PWMODL] * PWMO T /E 4 & H#A
10.4.2.5 PWMOZE X i [B] 8 /725 PWMODTL. PWMODTH

PWMODTL
(AR 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
R PWMODTL[7:0]
(AR VRS RES P B
7-0 PWMODTL[7:0] | PWMO . [X i [8] 75 £7 211K 8 £if
PWMODTH
oS 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
T 0 0 0 0 0 0 0 0
RS - - - PWMODTHI[3:0]
o5 ALRF= i B
7-4 - R (BN 0, BIERO
3-0 PWMODTH[3:0] | PWMO FE[X i [] 25 17 %% 5 4 4if
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HC89F0431A/0421A/0411A

4 PWMOM=1 i}, PWMO TAETE 2 BEAMOZALT, i (56 X B 8] 25 47 28 4% FH Rk 240 PWMOT (1)
2L, BT AR A PWMO A LA A 2 B R HAHE, 12 525 EEa] DUAR R B PWM B .«

HAMER T : PWMO JEX I [E] =[] PWMODTH : PWMODTL] * PWMO TAFE 4 & 3.

HAMEA R FEX I [N T 25 L[], BRI [R] 5 o5 2 B s 8] R A 06 25/ F- PWMO &3

NIRRT PWMOL (525 Eist ] = [ PWMODTH : PWMODTL] * PWMO T AE 4 J&

10.4.3PWM1 kEEk
10.4.3.1 PWM1{§ fE F 2 PWM1EN

hr g5

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

RALE

0 0 0

0 0 0 0 0

Yz}

PLFF5

FLT1_MODE

EFLT1 | PWMIM | PWMIl OEN | PWMI OEN | PWMI1 EN

s

hifr s

i

7

ORBH AL

6-5

FLT1_MODE

PWML it fadiiy 1 e IRAS I £ 07

00: PWM1&PWM11 ¥ i 5] 3 A HL T

01: PWMLksA A H 7, PWMLLi ke A [a) = T
10: PWML R ] & B, PWMLL R A (A% H
11: PWM1&PWMLL A (8] 24 4 i e S

EFLT1

PWMI1 FLTL &4l 5] B GE A7

0: ZEIL#EAGIN, GPIO ThREEILE IhfE

1: FoUFsFEAGI, PWML M FEs s A 51

tE SRR E I ey R W VAR i E e e e e o S

PWMIM

PWM1 TAERR A E FE AL
0: PWM1&PWM11 TAET H gy A =
1: PWMI1&PWM11 TAEF oy b A =
e B PWMI AR 258 5 A PWMI B,

PWMI11 OEN

PWMI11 % H #2147
0: Z£1F PWMIL Hi
1: % PWMIL #il

PWMI1 OEN

PWM1 i il 47

0: ZE1 PWMI it

1: fo¥F PWMI %tk
E: PWML ¥y, 2207 PWML_EN & 1 N AH R B8 PWM1
fi4 HH DR PR CH R of Rz 11 406 2008 i RS RO 5 R AR I
HE PWML_EN il ffifig, PWML #w] LA iy, RISEE PWML w]
DIAE A e g8 B, e A s oo B AE 2K

PWMI1_EN

PWM1 i fd G4z il fir

0: M PWM1 itk

1: FT7F PWML B CEHFIHED

e KREIR, PWML THEUF IR, FiH 2 RISCH . $TFFRS, PWML 14k
PECE B 1 ITUATHE, % %2 PWMI_OEN Al PWM11_OEN #4i.

98
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HC89F0431A/0421A/0411A

10.4.3.2 PWM13% il & 8 PWM1C

A dws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W RW | R'W | R'WW | R'WW
XA 0 0 0 0 0 0 0 0
fif55 | PWMLIE PWM1IF FLT1S FLT1C PWMI1S CKl1
oS AR5 i
PWMI1 W fe R4
7 PWMLIE 0: 2%k PWMI H iy
1: Y PWMI i
PWMI1 H Wibr EAL
6 PWML1IF 0: HAHE O
1: PWMI 3T e fif & 1
PWM1 FLT JIRZS AL
5 FLT1S 0: PWM IEFIRE, BAHE O
1: PWM Hthoch, ffEE 1
PWMI1 FLT 5| JHIFC &AL
4 FLT1C 0: FLT1 ARHL P, PWM %t 54 1]
1: FLT1 NE PR, PWM %t e
PWMI1 F1 PWMI1 i B e 2 47
00: PWMIFIPWMI1¥) A &k
01: PWMLAEAR, PWMILAKA R
10: PWMIANRA R, PWMILTAE AR
32 PWMIS 11: PWMI I PWMI1 Y104 %%
e W FRSTA, r HBGE B FIFEA R, (B BAMSE AN [H] (1) 42 -
AR b7 2 LA ] s T EAMEE o0 T PWMIL A RO R R 5 2
ECHATE], PWMILT G 250 18] D o 2 B B0 B AN R ]
PWMI I &L AL
00: Fos/1
1-0 CK1 01: Fos/8
10: Fose/32
11: Fose/128
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10.4.3.3 PWM1 ¥ FHF8{PWMIPL. PWMI1PH

PWM1PL
oS 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
R PWM1PL[7:0]
Ao 5 BLFF5 Vi BH
7-0 PWM1PL[7:0] | PWML J& #A 25 A7 231K 8 fir

PWM1PH
(VA Re) 7 6 5 4 3 2 1 0
R/W R R R R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
(RS - - - - PWM1PH[3:0]
(A Re) hLFF5 i B
7-4 - R (BN 0, BHRO
3-0 PWM1PH[3:0] | PWM1 Ji #AZF 1788 = 4 ir

e BPWMI AR S sm i, SEIENURAL, SERASSZR &, il
(6) PWM1PH = 0x05;
(7) PWMIPL =0x08; /Uty PWM tHE#s i H, R —AN 66 R o AR 9 0x0508
(8) PWMIPH = 0x06; /ULy PWM vHE#s i H, R —AN 66 B o A v 0x0508
(9) PWMI1PL =0x08; //ibif PWM THEasvE R —ANJE B 46 B B v s 9 0x0608
(10) PWM1PL = 0x09; //SbiS PWM tH50as i i, R —N AR 46 B 3 1 5 25005 S 0x0609
B R EE PWM JE I, TN A a2 B R 2B, A EL s N—ik, HJEIAE SR R
STE R — PWM JEW A 4%
PWMI1JE ] =[ PWM1PH : PWM1PL] * PWMI T AE B &0 ¥5 &

10.4.3.4 PWM1 5= L &FF2EPWM1DL. PWM1DH

PWM1DL
(AR 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
=EDAE) 0 0 0 0 0 0 0 0
(RS PWM1DL[7:0]
(KR ALFFS ]
7-0 PWM1DL[7:0] | PWM1 (525 LE 25 47 231K 8 iz
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PWM1DH
(VA TRE) 7 6 5 4 3 2 1 0
R/W R R R R/W R/W R/W R/W
SAHE 0 0 0 0 0 0 0 0
(ASRE) - - - - PWM1DHI[3:0]
o= AL fF= Vi BA
7-4 - REANL (B2 0, 5LEO
3-0 PWM1DH[3:0] | PWML /%5 Lh 35 77 88 1 4 ff

e B PWMI B S LA A7 88, HAERAUE N PWMI A 78S, #8220 B0 AL fE 1B iUk
A, HABKHEAE T — DA A R
PWMI1 %t =[ PWM1DH : PWMI1DL] * PWM1 TAEH 6 &

10.4.3.5 PWM1E X B} [B] B 78 PWM1DTL. PWM1DTH

PWMI1DTL
(A Re) 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
SAHE 0 0 0 0 0 0 0 0
(RS PWM1DTL[7:0]
(KR (DR ]
7-0 PWM1DTL[7:0] | PWML FE[X I ] 25 17 231 8 iz

PWMI1DTH
(A TRe) 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
RfF5 - PWM1DTH[3:0]
(VAR (KR L
7-4 - REANL (B2 0, 5LEO
3-0 PWM1DTHI[3:0] | PWML FEIX I 8] 25 7748 = 4 L

2 PWMIM=1 Iy, PWMI1 LAEFE 2 BEART AT, sk ) B8 X ) ) 25 47 24 FH R 244 PWMIL 11 5
AR AR, UM B B PWMI 0 BLA2 A 2 BRJEBAAE ], {H 522 ELaT DUASFE () PWM 3% .

HAME F: PWMI JEIX IS = [ PWMLDTH : PWM1DTL] * PWMI1 T AE 6 3

FAMEAR: BRI [ 20/ T 5 23 O 1), FE DX TA] 5 o 2 B IS [8] ) A6 25/ T PWMIL A
MR T PWMILL 45 E] = [ PWMLDTH : PWMI1DTL] * PWMI1 T AF b & 3
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10.4.4PWM2 #EH
10.4.4.1 PWM2{¥ B8 B 72 PWM2EN

Mwms | 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
fif55 | - | FLT2. MODE | EFLT2 | PWM2M | PWM21 OEN | PWM2 OEN | PWM2 EN
o5 A5 . B
7 - TREE AL
PWM2 i B tH T e TR A 1B B Ar
00: PWM2&PWM21 iz i 7] 3 A% HL T
6-5 FLT2 MODE 01: PWM2ilk ks B HSF, PWM2L w1 [a] =y oS
10: PWM2 i [a] vy FEL P, PWM2 L e S B AE F
11: PWM2&PWM21 i i 1A 8] 24 4 i L~
PWM2 FLT2 il 5 J1E e A7
A EFLT 0: A% ILHEASI, GPIO IhfEo e hfE
1: FRYFHFERGI, PWM2 HbE s il A 51 i
e EpN g A A 37 i R ASE R T 2 RS W
PWM2 TAER A AL
0: PWM2&PWM21 T AFF H %M H 58
3 PWM2M 1: PWM2&PWM21 TAE-F Moz fhy =k
E: B PWM2 TAEAR A 8 05 5% 4] PWM2 #ibk,
PWM21 % th # il Az
2 PWM21 OEN 0: 2%1 PWM21 #ith
1: U PWM21 %
PWM?2 % H 455 il iz
0: Z&1- PWM?2 it
1: fo¥F PWM2 ¥t
1 PWM2_OEN | VE:PWM2 uvFith , 4 A07E PWM2_EN & 1~ A4F 2 &5 PWM2
i HE DG PALARAS i H RT3y 16 200 A AR D) 5 B #54% 1 E g
t, HZH PWM2_EN {758, PWM2 #rT DL A 7, BISRRS
PWM2 o] LAE g i #8480, ks il (67 A& 25 o B AR 28
PWM2 HELf e 45 fr
0: S5H] PWM2 Hik
0 PWM2 EN 1: FTF PWM2 B CEHFHED
e KHR, PWM2 tH0E Ik, Hi i SrBISGH] . $THFI, PWM2 114
PEBE TN L FFUATHEL, i H 52 PWM2_OEN Ml PWM21_OEN #%ii.
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10.4.4.2 PWM23#% ] 25 /78 PWM2C

A dws 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
fifFs | PWM2IE PWM2IF FLT2S FLT2C PWM2S CK2
oS AR5 i
PWM?2 1 Wi fE R4
7 PWM2IE 0: 2511 PWM2 ik

1: RYF PWM2 i
PWM2 i Wibs AL
6 PWM2IF 0: HAHE O

1: PWM2 it dim , i & 1
PWM2 FLT JIRZS AL
5 FLT2S 0: PWM IEFIRE, BAHE O

1: PWM Hthoch, ffEE 1
PWM?2 FLT 5| JHIFC &AL
4 FLT2C 0: FLT2 MAKHL P, PWM %t 54 1]

1: FLT2 NE PR, PWM %t e i

PWM?2 F1 PWM21 %t A 2k 3 47

00: PWM2FIPWM213 N R4

01: PWM2AEA R, PWM2INKARL

10: PWM2RIRAE R, PWM2INEA K

11: PWM2 I PWM21 ¥ KA R%

e XTSI, A AR B FIFEA R, (B BAMSE AN [F] (1) 42 -
A RBAIE A b7 LA TR s T EAMEE o0 T PWM2 A RO R R o5 2
FEHATE], PWM21 (145 25088 18] A o 2% B ) E AR ]
PWM?2 I Sk AL

00: Fos/1
1-0 CK2 01: Fos/8
10: Fose/32
11: Fose/128

3-2 PWM2S

10.4.4.3 PWM2 & ¥ F 2 PWM2PL. PWM2PH

PWM2PL
(A Re) 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
(RS PWM2PL[7:0]
(KR (DR ]
7-0 PWM2PL[7:0] | PWM2 J& 2517 881 8 iz
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PWM2PH
(VA TRE) 7 6 5 4 3 2 1 0
R/W R R R R/W R/W R/W R/W
=EDAE) 0 0 0 0 0 0 0 0
(ASRE) - - - - PWM2PH[3:0]
o= S FF5 i
7-4 - RN (B0, H5LEO
3-0 PWM2PH[3:0] | PWM2 & 251728 5 4 fir

T BEPWM2 A IR s s AL, R IERURAL, R ARG, i
(11) PWM2PH = 0x05;
(12) PWM2PL = 0x08; //BbEf PWM THEas s i, R —AN B B 46 B 0 H 5 5ds v 0x0508
(13) PWM2PH = 0x06; //ULES PWM T4 as i i, R —N & BT 46 B 155 208 Sy 0x0508
(14) PWM2PL = 0x08; //tbif PWM tH3asi th, R —N & HATF 46 i v 55 2508 9 0x0608
(15) PWM2PL = 0x09; //BbEf PWM TH5#s i i, U —ANJE B 46 BT 5 45 dE v 0x0609
TR REES PWM B, WA 272252 5 7 BB 0, ARALE L5 N—Ik, H B R
SIEF A PWM A A 245
PWM2JH ] =[ PWM2PH : PWM2PL] * PWM2 T 1 i 5 & 14
10.4.4.4 PWM2 52 L F A7 2 PWM2DL. PWM2DH

PWM2DL
w5 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
Brfs5 PWM2DL[7:0]
oS (RS i B
7-0 PWM2DL[7:0] | PWM2 575 LL 25 7 831K 8 £

PWM2DH
o5 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
TAH 0 0 0 0 0 0 0 0
IR Ea= - PWM2DH][3:0]
oS PLRF= i BH
7-4 - REAL (N0, 5RO
3-0 PWM2DH[3:0] | PWM2 /525 th 75 77 85 = 4 f

e B PWM2 5 A L7, BRVERME L PWM2 JE A7 8%, #B 20 A e e i i e & ek
fr, HAZSHEAE T — DN EIHA A R
PWM2 5%t =[ PWM2DH : PWM2DL] * PWM2 TAE 4 3

104



@ holychip

HC89F0431A/0421A/0411A

10.4.4.5 PWM2%E X i [6] BF 788 PWM2DTL. PWM2DTH

PWM2DTL
oS 7 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0
K= PWM2DTL[7:0]
Ao 5 AR5 Vi BH
7-0 PWM2DTL[7:0] | PWM2 FL[X I 8] 25 17 4311 8 iz
PWM2DTH
(VA Re) 7 4 3 2 1 0
R/W R R R/W R/W R/W R/W
XA 0 0 0 0 0 0
(RS - PWM2DTHI[3:0]
(A Re) hLFF5 HH
7-4 - REAL (N0, 5RO
3-0 PWM2DTHI[3:0] | PWM2 3 [X i [1] 25 £7- 4% i 4 Air

2 PWM2M=1 i}, PWM2 TAELE 2 BEMIARL, I B E X I (8] 25 47 25 4 K 4 PWM21 |1
LA, BT A PWM2 AT LU AR 2 B IHAIE, {2 52 B a] DURE ) PWM B .«

HAMEZUT: PWM2 FEXES[A] =[ PWM2DTH : PWM2DTL] * PWM2 TAER i & 1,

FAMEAR: BRI [ 20/ T o5 23 O 1), BRI TA] 5 o 2 B IS [8] ) A 26 250/ T PWM2 &
MR T PWM21 (4L E] = PWM2DTH : PWM2DTL] * PWM2 T AE 4 & 1
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11 BAER8firPWMAELER

11.1 PWM ¢

8 117 PWM #i H!

AL PWM JA v i, (Hrh S B4R 12 A2 PWM SEH Rl — Rl &

AR P AT

PWM AJflif5E i 28/ H B, B AT 288 5 NIHEOE I S8 H skt #ois i A

11.2 PWM HEHA R A5

YV V V V

11.2.1 PWMS3 &
11.2.1.1 PWM3$E il FE8_PWM3C

PWMS3C
(AR 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
=EDAEN 0 0 0 0 0 0 0 0
PIFFS | PWM3EN | PWMB3IE | PWM3IF | PWM3OEN | PWM3S PTCK3[2:0]
(KR ALFFS P B

PWM3 e fei g 425 i iz

0: KM PWM3 itk
7 PWMB3EN 1: FTJF PWM3 Fidk CEFiiT40
e RIS, PWM T I, FrH Sr R G HA .
FIIFIT, PWM THEERERE B A 1 JFLR T2, Hr i 52 PWMB3OEN %1l .
PWM3 187 fe 1AL
6 PWMS3IE 0: #E1E PWM3 Hilkf

1: FOVF PWM3 Ak
PWM3 iz &AL
5 PWM3IF 0: fHH 0

1. fEfFE 1, UAE PWM3 iHE R CRT PWM3P ) A& 1
PWM3 i Hi f# e A7

0: PWMB3 2% 1|4

1: PWM3 ¥4
4 PWM3OEN | 7E: PWM %, 4I7E PWM3EN & 1 FAER, BN PWM #i
H O PAARAS CHiy th B ) 23 1 Db 508 iy A D 5 B AR 4, R
BN AT RE, PWM # AT DL A b, B PWM ] DA s ) 45
ITHEERAE T, gz A8 ol S R AR 2K
3 PWM3S | PWM3 % i b i B

106



@ holychip
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0: PWM3 A R a] My = HF
1: PWM3 A &8 8] A H P
v BetbiE®IAL, SLEIAERL, A ROUE] A o S ]

2-0

PTCK3[2:0]

PWM3 T AER R L A7
000:
001:
010:
011:
100:
101:
110:
111:
e BokdEsIaL, SERIAERL, ANETER I R s

Fosc/1
Fosc/2
Fosc/4
Fosc/8
Fosc/16
Fosc/32
Fosc/64
Fosc/128

11.2.1.2 PWM3JE B FE 2 PWM3P

PWM3P
(VA Re) 7 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
(RS PWM3P[7:0]
A9 S PLrFs Tt B
7-0 PWM3P[7:0] | PWM3 i a7 728
11.2.1.3 PWM3D &5 ZE L &FF 8:PWM3D
PWM3D
(A TRe) 7 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
(AR PWM3D[7:0]
(VAR (KR Ui BA
PWM3 52 LE 25 77 4%
7-0 PWM3D[7:0] PWM3P <PWM3D I}, %5 E 100%
PWM3D =0X00 i}, %Lk 0%
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12 BIMER28WDT

12.1 WDT 4

> ATHCE A A

> AIECETE S N/ AN RS

> ARG E S A

HCB8IF0431A/0421A/0411AF | 14 5 If 2 a2 — /N TH s, LI BRI R IRAIRC, AT L it 27
e IEBAE BN BT R 5847 . WDTH I, & & B R A EiTRSTFRZ 745 HYWDTRF
AroRFIWr. WRWDTRST N1, WWDTH NS R24%, WRWDTRSTAO, 1 HWDTHH i fd
Ae, WP WDTH W,

T P AR CHRZ 2 AR B T2 MG w22,  nlad i 5@ i 28 53 AT Hl 3R & P4 SRR RCHR ¥ 25 1
FLSEANER, SR AR S B AR A2 A 3R AT v L BT R A T B

HC89F0431A/0421AI0411AFE | 1M 2 i ds v 5 A s thbr &, BALA THMEMARE, mTiRs
B, AT A, TEWDTHERAE R B AN IR T, A R .
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12.2 WDT HRHFFE

12.2.1 WDT #&#)3% 7% WDTC

IR h=1 7 6 5 4 3 2 1 0
R/W R R/W R/W W R/W R/W R/W R/W

EAME 0 1 0 0 1 1 1 1
K= - WDTRST | WDTF | WDTCLR | WDTPD WDTPS[2:0]
IR R= PIFFS B3

7 - PREG AL

WDT &7 e AL
0: 251 WDT E 17
6 WDTRST o 24

1: o WDT &4
e i WDT EA78F, WDT 3 AR TH AT DUE A i sk bs & .
WDT i K br &A1
5 WDTF 0: JC WDT i, A Wi 2B 343 0
1: WDT it%iitti, WDTF AE4E 1, af T kg Rk
=R MK N a

4 WOTCLR 1w | i wDT iF%cse, BfEEI20 0 %6
WDT 2/ LB N g AT 45 il fir
3 WDTPD 0: ZTW/ARHEMAT UV WDT 1217, WRE AL EFT T 2 & A
WE &4, mREAERESSH], 1 H EA=1, EWDT=1, £ 25,
1: N4 R 25 IEWDTig 17
T 1 5E I 2 e s 43 Ak 647
000: /8
001: /16
010: /32
2-0 WDTPS[2:0] 011: /64
100: /128
101: /256
110: /512
111: /1024
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12.2.2 WDT ¥ Lb B &F 7% WDTCCR

HC89F0431A/0421A/0411A

A dws 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
(ASRE) WDTCCR][7:0]
Ao 5 AR5 Vi BH
WDT TH L 77 47 2%

7E: WDT 113885 WDTCCR[7:0]ULECH , i HFF H it #2839 0 EHrih4k,
HN 00 B, ¥ WDT Zhgg (EASKRH NS RC), BIAHYST
21 WDT. B5AdE 0 Bdamt, KEs) WDT.

7-0 | WDTCCR[7:0]

N A 44KHz BT, ESZR N ERAT RC AR AT @ e i 8% 5 SEAT R SR &5 3,
HEHE] = WDTZ3 0 5% * (WDTCCR[7:0]+1))/52Fn A #R AR RCATZ .
WDTCCR[7:0] = OXFF & | 43k H i) dn R 3.

PS2 | PS1 | PSO | WDT#H A%k | EBDHE WD TH KR H B 6] @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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HC89F0431A/0421A/0411A

13 HHRPWRBRUART

13.1 UART %#i#

> 2/ UART
> 2R ITAET A
> 2RI

13.2 TEHF R

UARTH 4R TAET 2, EDUR 7, AR SBURE N B bR 2 A S I S E M 2 R k1%, £
77 0 A FRI = OFIREN = 1168 . IXAETXD I B A — M 81 E 5, SRS FERXD 51
bR misfi . AT A ds A RSP AEI CIIRRI = OMREN = 1) o AhERAIE 4338
B LARIERIA AT G o 7ERIEZ HITXD 516 25005 15 B ki i s P

SMO | SM1 | TEHR Eyidl BRFFE
0 0 77500 k% P HF A S Fose/ 12>6YX0
0 1 Jral 7 JE I ZR AT i HH 22 /16
1 0 772 17 (25MOD /64 >F o
1 1 773 17 JE I 2R AT i H 26/16

13.2.1 53K 0: [FEBEWTIER

RO F HAMNB R &R EE, [ERXDIII LR FATE M, TXDS| IR IEFEAI B,
HC89F0431A/0421A0A11ARAETXD 5| i F RS Ar st 8, BRI Fh oy R AT IS W TR, 7

XA, BEWISOR AL, AL eI E R i .

I B UXGHI N0, 4 R [ 5E NFosc I1/128K1/2., 2UX6NM 2 T-00F, A 473 H PLFosc11/12i8
17, UXGHLEET-LI, HAT UG H PAFosc I1/2I21T . SHRHESOSIME—AN[F] [ 2,
HC89F0431A/0421A/0411ATE J5 :R0 4 AI AR i e

Dhae e B R EFT R, BdRiEid RXD 51 NFIS R AT 11, FBALEH B TXD 51 % .
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TRANSMIT SHIFT REGISTER

SYSTEM CLOCK INTEMAL  —— RXD
DATA BUS PARIN  souT [—>

WIRTE TO » LOAD
SBUF

CLOCK
Y
+12 -12
TX START TX SHIFT
= VR = TX CLOCK mn
SERIAL PORT INTERRUPT
SERIAL R1

CONTROLLER
> RXCLOCK SHIFT .
cLock > TXD
= LOAD SBUF
REN @—» RX START
RX SHIFT READ SBUF
v
cLOCK y SBUF
INTERNAL
PAROUT |—»| SBUF DATABUS
RXD P! SIN

RECEIVE SHIFT REGISTER

*SeHe T RE s 1 U B Frikil/o

Figure 13-1 UART #£3( 0 ZhAEAE K]

FEATRE SBUF AE N HiR A A7 a5 BRAE R BB Ak . T — RGN B TX 8 PITah Kk i% . s
PR AR AL B T BEUT, BALAAF SR I BB A AL, FALE 0. AN A7 a8 BT
A 8 AL ARG, TX MRS 1L AR, R)EAE T — DRGNS B ) LR TIE 1.

Write to SBUF

A

RxD

= Y DO X D1 X D2 X D3 X D4 X D5 X D6 x b7 y

Tl /7

Figure 13-2 55X 0 i K& 5 HE ]
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REN {78 1 fl RI 77 0 MIgaAb . N — RGN o R shEll, AERS LN B i) B THE S 2040
R A A BB LA T 8 MR A B AL e fras ), RX Sl P 182,
FEN— DRGNP _ETHE RUEAL, BERBHAHEEA R T — IR

= XDOXD1XDZXD3XD4XD5XD6XD7X

— -

Figure 13-3 #5500 4k B S 4 &
132245 R 1: 8/ UART, AIZREAER, RIPEWT

Jra 1 4RA 10 Az e TR oPileE, 10 frdi— NGt (G248 00 , 8 Mulafr (IRALAERT) A—
M G2 1D A RN, X 8 NEFEALAF i E SBUF i {5 1ALt 77 7E RB8 1. 77 1
MR AN E I 4% 4 [T H5/16.

N2 —
DiRe A B an T B s :
TRANSMIT SHIFT REGISTER
——» sTop
INTEMAL
DATA BUS ::> PARIN
START  SOUT|— TXD
BAUD RATE WIRTE TO SBUF
GENERATOR LOAD
OVERFLOW + CLOCK
FROM 7FFF TO 0000 \ 4
TX START TX SHIFT
»[ 16 |—»{  TxcLock T1
SERIAL PORT INTERRUPT
SERIAL R1
> CONTROLLER
—>
»| 16 >
il
SAMPLE l |—> RX CLOCK LOAD SBUF
1-TO-0 READ SBUF
DETECTOR RX START RX SHIFT
1 : Y - INTERNAL
CLOCK  pAROUT SBUF
YVvY DATA BUS
BIT
RXD > DETECTOR » SIN D8 RBS

RECEIVE SHIFT REGISTER

*IRSHe D REsR D B 2B il/o

Figure 13-4 UART #3X 1 ZHEEHE A
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EfPR: SBUF 108 HAR S A7 as I SR A B Bl & 1E, SEPs ERIEZ M 16 70T Beds (1 F —x
BRAZ 2 5 B RGN BT AR, PRI T 5 16 0Bt et 2 [F2P I, 53 SBUF KIS #IEARL . &
A E SefE TXD SI B, A5/ 8 fldEf. fERIEBAFFETIRIA 8 MBI RIETE,
fE I AE TXD 51 ER2 Y, fEAF IEA & A R T AR & B AL

Write to SBUF

[

TxD

—\Start/ DOXD1XDZXD3XNXDSXDGXDYYStOp

Shift CLK

VAT AYAYAYAVARATAUAY NN
T. I~

Figure 13-5 B3 1 24 A ik ) P HE &

RARENE LN A SRVFEIC. HRXD S| I 2] T B 847 DT el sf A7 508 . ik, CPU
SRXDAWERAE, RAEH R PR M1665 . kil N FEITR, 160 it $ss SLRIE AL, XA EhT-16
IR EER SRXD 5 L B AT R AL 2D . 160 i R i 0 — AL [ 22 A 16ANIRES, fEERT.
8. QIRFSHF, LA X RXD i () H P AT KA g e, 7RI 3RS KA 2/ 2GR FEE
— A W R B SR A0, YL AL AN — WU IR LG O, A RS, BRI
BB AL, SFRFRXDEIH A — AN TR R, HREMAR, MWBABLTAE, HEEBA
HeMr BB A8 . 8N R A LAME RN, CREEHRINE IR0, FEWLFF /A2 SM2AOT D FEANZ
Jiis BN EFAT A (1 N SRS 1A (B B B R IS IR AL B 20 3 25 ASBUFFIRB8H, RIEL, {HLZE T
H 2% AT

(1) RI=0

(2) SM2 = 0skF U k=1

WX LKA P L, B afFIEAL CRL B HRRIT IEAD) 2\ RB8, 8 M7 3 A\ SBUF, RI
B TR, KB, FER R BRI RXD die 5 A 55— A N . P Al
HIEE RI, SRE A e PRI

RxD

—\Start/ DO XD1 XDZ X D3 X D4X DSXD6 X D7 YStop
sesame [ ]I I A

Shift CLK

YAYAVAVAVAVAUAVAWAYEE

RI

= e

Figure 13-6 #3X 1 HdfE e 5 HE &
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HC89F0431A/0421A/0411A

13234 2: 94L UART, BEEBEER, RPHENT

ATy A D AR TR 11 A — Wil — MR h G248 0D, 8 MR (RALAERTD
—ANATREEI R O B AR —AME kAL B4R 1) AR, T2 2 SCREZ MU AR b U] (P2
MLEE RN o fEHRIEIAR, 55 9 Bdufs (TB8 ) WLIE 08 1, #ln, "IHA PSW Hi)&fihL
P, BUAEZHLEAE T BE A bR AL SRR, 55 9 BRI RB8 M AL A fRAT

SMOD iR R RN R G TAESRN 1/32 8, 1/64 .. THEEHHE KU Fios.

TRANSMIT SHIFT REGISTER
TB8 — 3 D8
———| sTOP
INTEMAL
DATA BUS I:I|> PARIN
SOUT — TXD
—— 3| START
WIRTE TO
B SBUF LOAD
+2
b CLOCK
L> 4
TX START TX SHIFT
» 32 |—>»  TXCLOCK T
SERIAL PORT INTERRUPT
SERIAL R1
CONTROLLER
3
» 32 [P
|—> RX CLOCK
SAMPLE l LOAD SBUF
1-T0-0 R
READ SBUF
DETECTOR > RXSTART RX SHIFT
A
CLZ)'CK A NTERNAL
SBUF
RS PAROUT ATA BUS
BIT
RXD DETECTOR »| SIN D8 —»  RB8
RECEIVE SHIFT REGISTER
- N
* 56 T Re I O Bl BB i1/0

Figure 13-7 UART #5X 2 T REAE K]
{EfT¥ SBUF 1EA4 B ART A48 I S AR R = B 3 KIE,  [FI 0K TB8 HN R K 1A RS AL 27 A7 4 1K 5
9 frH e PR B ARIEAR AN 16 23 ATTH S I — R 2 S5 I R G BTG, BRI [R5 16 434
THEE 2 FIE I, 5% SBUF IS #IEARD . #inhiE % E TXD 51 b t, K5 9 k. &
RIEFHH AT ITH 9 M AURERIESE G, (FIEATE TXD 51 BB, 7R AR e K& R TI
WEEN .
Write to SBUF

[\
\StartlDOXDIXDZXDZ!XDAXDSXDGXD7XDBysmp

Shift CLK

Y AYAVAVAWAWAWAWAWAWAWEN
—

TxD

Ti

Figure 13-8 #5( 2 4 K ik i 7 HE &
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fo hOIVCI“ p HC89F0431A/0421A/0411A

HARENE NI A SV 4RXD 5] RIS I 2 R FEvR e 547 DR GBI 8 47 885 . Ak, CPU
XTRXDAWERAE, KRR A PARFRIIL16/5 . SR R FEATHT, 160 it $eds LRI AL, XA BhT16
ST SRXD S| R B AT BRI D . 1608 S ge fu A — LR 18] 20 N 16ANIRAS, 7E5ET.
8. OIRASHS, ALASIES X RX D ¥ HL P REAT KA e RS, FEIX AR KA 2/ D 2R E
— B A R IR R B — LA R0, BB AL AN — WUEE R GG O, AR A, HEIR
BB AL, EFRFRXDEIH A — AN TR R, HREMAR, MWBABLTARE, HEEBA
HeMr BB A8 . 9N ALIME NN G, FEAL 251785 11 PN 254 43 71 2% A SBUF AIIRBS
i, RIEL, (HAZ0HE T 5%

(1) RI=0

(2) SM2 = 0EGE o= 1, HBU T 5574 25 WHLHLHE

WX A A, IR A I ARBS, 8AIHHEFE ANSBUF, RIFEE AL, 75 MU HE i
ExR.

TEAFIEAL I 2, BRUR a8 (B 3 338 RXD 518 B 55— AN Ry . P A &R RI, 5 A4
REFF R

RxD

—\Start/DOXD1XD2XD3XD4XDSXDGXD7XDSYStop
sesampie [|| [l [l I A0 M

Shift CLK

RVAVAVAVAVAVAVAVAVAVAY

RI

- I

Figure 13-9 #5230 2 Fdu el Pz &
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@ holychip

HC89F0431A/0421A/0411A

132453 3: 947 UART, TJASPHEER, FB4eWT
7 3 M AR 2 AR LA T 3R 1 B %

TRANSMIT SHIFT REGISTER
——{ sTOP
—>» D8
INTEMAL :: PARIN
WIRE TO DATA BUS OUT—» TXD
BAUD RATE SBUF —— | START
GENERATOR LOAD
OVERFLOW L cLOCK
FROM 7FFF TO 0000 v
TXSTART TX SHIFT
» 16 »  TX CLOCK T1
SERIAL PORT INTERRUPT
SERIAL R1
CONTROLLER
>
y| +16 »
<
SAMIPLE |_> RX CLOCK
LOAD SBUF
1-10-0 > RXSTART
DETECTOR RX SHIFT
A v
CLOCK SBUF
vV Vv PAROUT
BIT
RXD ”|  DETECTOR »| SIN D8 RB8
RECEIVE SHIFT REGISTER
N |=¥7 3
*FSe R T Bedm D BR ST BB i1/0

READ SBUF

SBUF
INTERNAL
DATA BUS

Figure 13-10 UART #5( 3 ThREHE K]
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@ holychip

HC89F0431A/0421A/0411A

133 R R R AR

SEIS 3% 4 W LMEN UARTI/UART2 FIBRFZR A . PR 4% 4 M LA 1 /R RR R R A
o 27 I\5 A E BT AL JERTEE 4 B0 S SR IER ER 4% 4 EEFF AT 16 fLEEA
SENS a8 4 TS, SRS AR . WURANAY B W AR, FTRASR M ET4. PR H A

A5

BaudRate =

— X
16

fr4/PRESCALER
65536—[TH4,TL4

b, TH4 F1 TL4 e 45 4 B 27 745 .
RN H F FoscA R 5 FH I R 2R T 0 87 1) 5 I s 4 1) T H AU

D RIER 2% 4 1E B R R LS

s Fosc
Wk 4MHz 8MHz 16MHz 32MHz
1200 FF30 FESF FCBF FO7D
2400 FF98 FF30 FESF FCBF
4800 FFCC FF98 FF30 FESF
9600 FFEG FFCC FF98 FF30
19200 FFF3 FFEG FFCC FF98
38400 / FFF3 FFEG FFCC
57600 / / FFEF FFDD
115200 / / / FFEF
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fO hOIVCI“ p HC89F0431A/0421A/0411A

13.4 ZHLIEME

13.4.1 AFHHER )]

TR ASHAEH FZHUE IR, X AT, B2 &dE, ofifs A\RB8
W, ZJERFIEAL . ATRLUXFE R EUART: S0 8fF b4, HRB8 = 18f, SA4T AR GERx
HRIELD o K EAISM247, UART TAE#EZHLIE AR K.

EZHUBIRARGH, &0 FIrRRMHIX —IhRe . 4ENLE R E—FAR LS LA ML —A
W, SekiE—Hibk 1, DSk HAR ML, bk 577 5 80E 7 5 o] A SR ORI ALk X il Mk 1 ) 5
9fr N1, BHEFATHISE9A N0,

WERMAHLSM2 AL, A S S B 735 i . Huhk 555 0] DUE T WAL= A i, 5 — A AHLED
R FriU B b 775, DLADIARNLZ A2 B AR AL 35 BB AL SM2A: AT FH4E, IFifE
AR AR BRI B 7717 . SR GE R, MHLE — K SM2 B A . A BT B ML, PRER
SM2A7 A1, AN B E =1

AR R RLF, SM2AREINE IEA 2 R, WRSM2 =1, 42 A 22 e B B 24520 2
— A R IR

13.4.2 B3 (B4 #ibkiR%)

7 RT3, SM2E AL, UARTIZATIRAWI R : I FF1hAL, RBBEEINI N (HiudkF-
), BRI BE 7 S A UART ML E, UARTFAE— ANk, MHLESM2iE%E, Blq 4:
VG /TS SN

SN NIRRT IZE T R b T RSO . Y L RIS — AR 45 LA WAL ) — AN, S Ziide K
2% H AR MALHE . BT MAHLE R BRI IE 2T, O T B GRANTE B bl =75 i 7= A i 7, SM2467 023
B B bR A R R R A VSR MK A P2 A b i, R o bl BB

WA S, MU R MNLIE FSM2, 4RI 71 . A VTS MBS SZ 52, R 4%
SRRSO B ULHC bl =T . AR ME BRI e e e, sk UL A ML % F IR IESM2 E AL, 2%
B i A bl 2T, B RBR R N — M Hbhk s

T A Bthhb R B Thae s, ENLAT LSS R 45 E AL I B S — AN s A WHLEAS . LR
R F ik vT L4k B L. B IANRRRR DI Be a7 /225, ML (SADDR) Fiikbibik 5f ik (SADEND .
MMLHBIE = —A 8 S1HIF 5, 17T SADDR 2 {7 %+ . SADEN H T 5€ X SADDR &M MAHN SR, W
B SADEN i 3E—A£774 0, Jl SADDR HAHRLA # 20, itk SADEN rhX—Afr & Az, N SADDR HAH
LK T P2 AR 4 5 Huhk o IXAT DU F P E AR B2 SADDR 27 A7 a4 A KLHLHE F 1 0 R RS S hk 2
ML

M1 M2
SADDR 10100100 10100111
SADEN 11111010 11111001
2 5 Mtk 10100x0x 10100xx1
I bk 1111111x 11111111

MALLFI A2 (8 2 5 Hu bk S AR AR R ) e MALLZRE T BARAL, T MHL2B AR 2L Rk RS
MBLLE I, AL 0K 2 R ARA A0 HidE (101000000 o 28MBhi, MMLLEIEE LA N0, MBL2f 451
P AmG . Rk, H5MHL2E I, FHPLLAURE LA NG AE (10100010 o QiR AL 7 2 A i
L MMLIE R, MR NL, FELMA0, ZE207 4 MALHAR 20, PSSR otk FH 3% 72 S AL
(1010 0001411010 0101) .
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50 hOIVCh| p HC89F0431A/0421A/0411A

FHUAT DS Ft ik 5 B AHL R R XS hESE T-SADDRAMISADEN I AZER, £ 2R 10
TR AN . ZHUEIT, TRk NOXFR, izl nl s A AHILR 3

G847 )5, SADDRIISADENM A AE 83 W14 N0, XIANEIRIGE 120 bk Al F sl Jy
XXXOXXXX CITA AL AR 2 o XA RO EER 7 2 MHLEIRERAE, FEE 7 B3 Fakr. XM
UARTREXAE AT A #7378 1 ANSERF B sk R0 (1805 145 il 4%« I AT BL% I L [ 42 21
(1 75325 SE R A b B VR ) 22 LI TR

13.5 i HH S8 AR

SMHHRPRE R E RS, N RSB B E, R RSB NI A BT R A S Bl .
13 5.1 KIEMHR

UISRAE — B AE IEAEHEAT I, P B S Bl B SBUFRF A7 2 i, AR MR AL (TXCOLAL)
Bl WREA TR, B8RSR, SRS ANREE S (RIAREIE) .

13.5. 28

RIBL, 0 asrh f%E R i, RIIE0, MOTHAE SRk, 2 765 O BEE B se il
A (RIELD R AT X i 5ds, A slcE A, (RXROVAL) B, W KAET
Bl e b % e R R BB R AN, T B U E Ok

13.5.3 M H 45
A E] AN B () kb, ABAmisfL (FERD Hi.
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@ holychip

HC89F0431A/0421A/0411A

13.6 UART1 #H%%ﬁ%%
13.6.1UART1 #&#i % 785 SCON. SCON2
SCON
oS 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
(AT FE RXROV | TXCOL REN TB8 RB8 Tl R
fidws | PLRFS VLB
T 3R A 7
7 FE 0: T iR B 0
1: AR, WeEE 1
PR AR AL
6 RXROV | 0: JoBEi s A5 0
1: el fEfRE 1
RIE TR BT
5 TXCOL | 0: JoARIEMREAKAE 0
1: ARIEMR, HIEE 1
FRAT BRI A e 2 Il
4 REN 0: ZEEHATHK
1: AT R
3 TBS T 2/77 03 I, NERIRMES 9 AL s, HAMEE 1 8GE 0
) RB8 ?iﬁﬁﬁ3ﬁ,ﬁ%&ﬁm%9ﬁﬁﬁ,Wﬁ%ﬁ&%ﬁﬁﬂ%@ﬁﬁm%
AV A
R AR W SR HR W AR AT
L Tl 0: HAHIF 0
1: 70, MEATREEIEE 8 fgimny, hmiftashE 1, Hely
S, FEAS IR 4R A T F AR B 1
FEMC R Wi SR A AR AL
0 - 0: HAHH O
12 R0, METERCEdEEE 8 4R, mEtasiE 1, Heh
U, B AT RIS (LA TR AA I % R E B 1
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@ holychip

HC89F0431A/0421A/0411A

SCON2
A dws 7 6 5 4 3 2 1 0
R/W R/W R R/W R R/W R/W R/W
XA 0 0 0 0 0 0 0 0
fIfF5 | SMOD UX6 SMO SM1 SM2
figws | ALfFS Vi BH
BRI I AL
7 SMOD 0: fET7 2, RFFEN RGN B Fosc 1 1/64

1: 72732 i, RS FON R GE B Fose 1 1/32
6 - REAL (29 0, FHEHO
3 R 0 I 5 B LAY

5 UX6 0: H L 0 I8N Fose/12
1: B 0 BB A Fosl2
4-3 - TREENL (N0, 5RO
2-1 SMO:SM1 | & I TAET sk #hr, 48 ~&
EZ RGN L S Sl DAE AR AN Rl )
0: fEJ7 3 1B, AtiEIEAL, FIEAITEIR 2 0 1842 1 #i2x B A7 RI
0 SM2 167 MBI, KSR, AT 71548 2 B LRI
1: 1B, RVHSEIEM#IAELR, RAARHE b1 A fE B AL RI
1EJ7 2R3, RAHIETAT CGREIfi=“1") A REEAIRI
SMO | SM1 | TfEFR ket BheR
0 | 0 | mRo | MBS BREER jﬂizz?g gﬁ;gz
0 1 Jr =1 8AZUART, ERraE AR JE I A5 A/5 1) ¥ H %6/16
1 0 72 | 9FLUART (25MOD /64 xF o5
1 1 B3 | OGLUART, 4FFR AR JE I} 2R 4/5 1173 H %116
13.6. 2UART1 B 1 & 4% SBUF
(R 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
(AR SBUF[7:0]
AL gmS MRS Pt B
ORI AT BONTRERIEN AW, OB E
0 SBUF[7:0] i%t%&iﬁtﬁzﬁﬂﬁ%ﬁ%ﬁ, f/[\ﬁﬁ?%tléziﬁzﬁ,j/ﬁﬁ?ﬁ%
Bl . UEIRE N SBUF, IX@&AMNRIETFAAE I HRALRATH D R%. 4
i N SBUF 24, 1K BRI E 748
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@ holychip HC89F0431A/0421A/0411A
13.6.3UART1 H3h#hhtiR A SADDR. SADEN

MPLHHE B 7788 SADDR
(A Re) 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
(RS SADDR[7:0]
o5 A5 Tt B

7-0 SADDR[7:0] | ML %F 17 2%
ML % 7 4% SADEN

A h=y 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

SAiE 0 0 0 0 0 0 0 0

(RS SADEN [7:0]

VA h=y AFFS Vi BH

7-0 SADEN [7:0] | MALHhIEHERS F5 17 25

13.6. 4P Rr IR B A 7% BRTSEL

oS 7 6 5 4 3 2 1 0
R/W R R R R R R R/W R/W
XA 0 0 0 0 0 0 0 0
(AT UART2_BRT_SEL | UART1_BRT_SEL
AR5 ALFFS i B
7-2 - TREE AL
UART2 B ZE £
1 UART2_BRT_SEL | 0: &% 5 K =
1: ENF 2% 4 1% R
UART!1 47 3R IE AL
0 UART1_BRT_SEL | 0: &% 4 fsis =
1: ERF#E 5 B H R
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@ holychip HC89F0431A/0421 AI0411A
13.7UART2

UART2 %6 A TAE 77 U5 UARTIME, #7845 2% UARTI
ENED=E

1. UART2HI ZF A7 AF ALY ESFRH

2. UART2 A HHF TAET

3. UART2E A E A

4. UART2¥A B Bk R 50 .

13.7.1UART2 T/EHF R

13.7.1.1 0: 8fIUART, AIZEHER, RIHENT

7738 0 $240t 10 fr & TRl 1%, 10 fofh—/MEGA G2 0 . 8 MR (RAL/ERT) Fi—
AMEIRAL B4 1) HR. ERI, X 8 MR AL AEE S2BUF i 2 1E i 7775 RB8 1. 773k 0
o KRR O RE IR % 5 % LR 1716

{ET¥ S2BUF fEN HARSG s SRIE RS B Eh k%, bR LRERM 16 Mt st T —
RRAR 2 J5 i RGeS P TFUA T, DRI () 5 16 ARt S FsE i, 5% S2BUF (' S#EARF 5.
FOARI B SETE TXD 51 ERE L, SR 5 2 8 L8R fr, 76 RER ML BT ITA 8 MEUR# L I%%S,
fE1bAIfE TXD SIBIER . 7E6 Ak AR T b5 8 A

Write to SBUF

[)

TxD

—\Start/ DOXD1XDZXD3XD4XDSXDGXD7YStop

Shift CLK

Y AYAYAVAUAVAVAVAVAY
Tl /_

Figure 13-11 Send Timing of Mode 1
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fo hOIVCh'p HC89F0431A/0421A/0411A

RARENE LN A R VFE . MRXD 5] BRI 2 R BT 8247 DT i Bl R AT 848 . Sk, CPU
XTRXDAWERAE, KA R A PARF R L1665 . SR R FEATHT, 160 i $ds LRI AL, XA BhT16
ST SRXD S| R B AT BRI D . 1608 S ge fu A — LR 18] 20 N 16ANIRAS, 7E5ET.
8. QIRASHS, LA XTRXD I ) P REATRAE . Ml 7=, 7EIR 3R KA o 2/ DA 2UCR
— BRI IR BT EAU B — A R0, VBRI A AR — R ARG L, AR R, FEIR
BB AL, SFRFRXDEIH LA — AT RIRRIER. HREMAR, WBEABATAE, HEEBA
HeMr BB Z A8 . 8N R A LAME RN, CREHHRIE 1RO, PRI Z A7 25 SM2AL U D) FEN
ZJa, BT AAERE IR CEEHRIEIEAD B0 2 ASBUFFIRB8H, RIE1L, {HZ
52T B A

(1) RI=0

(2) SM2 = OAHIr {52 1E A7 B SM2=1 = kA7, HASE IEAZ A

WX SRR, A kAL (RS ERRRIE IEAD 25\ RB8, 8 ANl fi 2 N SBUF, RI #
B B R, KB, I SR PRI RXD w2 5 55— F R P A A
HE Rl SRJEA REF IR

RxD

\Stan/ DO Xm on X D3 X D4 X DsXDe X D7 YStop
TSP |

Shift CLK

Y AYAVAVAUAVAVAVAWAY N

RI—\ —

Figure 13-12 Receive Timing of Mode 1

137.1.2 77 1: IFLUART, FIRWAFE, RPENT

ZANTT A AP @ TEE T 11 6L, — Wil — N6 (24 0) , 8 MIE AL (IRAZAERT) ,
—ANAT YRR A O BRI A —AME IEAL (G2 1 AR J7A L KRR, ERERALER, 5 9K
b (TB8 i) WLAE 0 8k 1, flan, w5 AN PSW Hiarifr P, sRHAEZ HLEME b i BE bk bR &
fro HiRf B EAR, 28 9 AR AL A\ RB8 MM 1AL A fRAT -

FEATR SBUF 1E 09 HAR& A7 3 1S BRI R 3h A&, RIS R TBS S B RIEFE A1 & 47 25 1 56
9 firrpe SElR BRIEIE N 16 7B EER T R — IR 2 JE B RGN BT AR, BRI T 5 16 2340
TS 2 RP [, 53 SBUF NS #REARD . I E S/ TXD 51 LRl , RJE2 9 fi¥ldi. £
RIEHH TG PHITE 9 MBERHRIZE)E, FIEAAE TXD S ER 1, FEEIRAIT AR A& R TI
IR RAS

Write to SBUF

[\
\s:anlooXmXozonXmXoonsXmXoeYsmp

Shift CLK

Y AYAVAYAVAVAVAVAVAVAY
4 I

Figure 13-13 Send Timing of Mode 2

TxD
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fo hOIVCI“ p HC89F0431A/0421A/0411A

HARENE NI A SV 4RXD 5] RIS I 2 R FEvR e 547 DR GBI 8 47 885 . Ak, CPU
XTRXDAWERAE, KRR A PARFRIIL16/5 . SR R FEATHT, 160 it $eds LRI AL, XA BhT16
ST SRXD S| R B AT BRI D . 1608 S ge fu A — LR 18] 20 N 16ANIRAS, 7E5ET.
8. OIRASHS, ALASIMES X RXD I ) HL P REAT KA. il s, FEIX AR KA 2/ 2R FEE
— B A R IR R B — LA R0, BB AL AN — WUEE R GG O, AR A, HEIR
BB AL, EFRFRXDEIH A — AN TR R, HREMAR, MWBABLTARE, HEEBA
Heh BB A 788 . ONEIRM NG, 007547 2% 1 N 24 70 7 25 NSBUF FIRB8HY, {H 04 453
N FN A

(3) RI=0

(4) SM2=0

WX LKA, B A 908 NRB8, 8 NSBUF., {HILTHEZR M= hAr, RA1FIE
N1, AREENIRI, WFA4FIEAN0, WRIAZEAL.

RxD

—\Start/DOXD1XD2XD3XD4XDSXDGXD7XDSYStop
sesampie [|| [l [l I A0 M

Shift CLK

RVAVAVAVAVAVAVAVAVAVAY

RI

- I

Figure 13-14 Receive Timing of Mode 2
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@ holychip

HC89F0431A/0421A/0411A

13.7.2UART?2 #5877 %% S2CON. S2CON2

S2CON
(A Re) 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
RrfF5 FE REN TB8 RB8 Tl RI
fiws | ALFES Tt B
T S5 A 7
7 FE 0: JoMiiH RBEKAFIG 0
1: Amissix, EAE1
6-5 R (BN 0, BIERO
HRAT S e i Ar
4 REN | 0: ZFibs4T8K
1: VR ATHE
TB8 | 1B, RNERIENE 9 MEHE, HERMGE 18050
RB8 | 77 1 I, U BIREE 9 Akt , Ry (A for miithbak ot/ £ 44 ot (4) b 6 Ar
ik TR SR A bR AL
1 Tl 0: MG 0
1: (R IEAL AR IR I i 1
FRUS A B 17 SR A WA AT
0 RI 0: HHF 0
1 BRATEICEIS I T 4t i %0 e A B 1
S2CON2
o5 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W
SAE 0 0 0 0 0 0 0 0
Rrf5 SM1 SM2
fms | ALFFS Vi B
7-2 RN N0, 5RO
0: 8 fii UART, JEM#%5 i #%/16
. SML 1: 94 UART, JER#% 5 K H %/16
e 1. UART2 Mk ee e B e WoE a8 5 730 1 SRR R AR AR 5 .
2. UART2 MBI B AE A A2 % UARTL,
S UALAS I RE AL
0: 7E7720 0 I, Atz iEAr, fFIEAL G0 0 12 1 #iax B AL RI
0 SM2 1E77 AN, ARMZEONL, BN ik R0k & 1l 2 B AIRI
1: e 0 i, HAEEILLA 1 A REE N RI
1R AL, RSN LA R EALRI
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@ holychip

HC89F0431A/0421A/0411A

13.7.3UART2 BB & M & 738 S2BUF

A dws 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
(AR S2BUF[7:0]
g5 ALFFS ]
B E A7 % BT EREMEE, S8 HdE
2.0 S2BUF[7:0] SEbR L iZdhhe B 2 NS A A ~j\ﬁﬁﬁ%4&ci&ﬁ, j/[\ﬁﬁﬁiii
. HBIEE N S2BUF, XEANKIXF a1 BB AL AT 5 LRI
2P S2BUF 132, X 2 MR A A
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Eo hOIVChl p HC89F0431A/0421A/0411A

14 BATHMER L& # O SPI

14.1 SPI 41

ST, =/ULFE B

FMAEEAE

A% AT G T 3 i B AT R

PR AE AT P 2 2 P R AT )

A 3% PR AL 7 )

5P R B bR 7

Tty MCU H I 114 2 A58 ASE = A

T MCU H I (1 1% H 45 A b i

FAE R Tk 8Mbps I EIEFR  (Fose=32MHz), MR T i# 15 3HE F AL Fose /16 K Fosc /16 A
-

14.2 SP1 /5 5-#iid

EHrH AN (MOSD: %45 5 IEZEBE& M — MG, BdEiEid MOSI M E 35 & B ATIE M
%, WA, MEEHA.

TG (MISO): %[5 5 TR &M — DN A . Bdlii@d MISO M B & BTN T &
%, MR, FERARA F LR AN HARPOER, MWEAH MISO 51 b T = BHIRE .

HATIHHF (SCKD: %155 M*ﬁ%J MOSI H1 MISO £k b Nt EHR KR 2 # 8), & 8 /N E
1 MOSI #1 MISO £ EABIE— A7, W NS RPEE T, SCK F oMt k&2, e A
FRA&ARE "4 SCK (55

MBS (SS): AN MIBANE B %t — DML ISSIEFE, 5 s 5 NIRRT, %
B2 M % 30 T o 2 V4% T DI o 42 o) 4 1 MR 4% SS 51 B3t 11 FEL PR R RS A 4%, TR B
RAE AN F LT LLIKSE M L% . T Bk MISO S 2kmbae, [A—iHal R R — M5 k&
o EXB&MAA, SSHIMLIRZ XL SPI AR A7 A% SPSTAT H MODF kg & Az LAY 1k 2 A 3 ¥ & 0K
% MOSI #1 SCK.

NHESL,  SSTIEAT LAVE A s 1 s e ShEg il -

(D) WHRAERNERS, SPIIEHIZTFA74 SPCTL Z 1745 19 SSIG f/ & 1. XFhEC B AATLE T8 H
W& U — AN R EREO, Fik, SPUIREZ 4 SPSTA H MODF FrEfMASHE 1.

(2) HAHCE NN, SPI 527748 SPCTL [f] CPHA AiAl SSIG A B 1. XFHAEC B A7
FHE-ANFESE - DNEARIE RS, Kk, §& SR E0E T, & AT B A& 1
SS 5| I £ HLAE aE I H AR

M IISS T B A e, e 1 4% % 5 R AR AT, AT % i . AR Ik
MISO &28h5E, JE N EAS Fe Vi A F BA b 1 M 46 3k v

F A SSHI BIBEAERERT, 25 SRR B A 1R 4R & MODF (Rl rhlli), . MSTR fi7 thps i
0, AT 12 1 4 2 ) 17 46 BSE AR 25

X MSTR =0 (KR J2 CPHA =0 I, SSIG 40y 0, B b ik Hiedfs 4% 2% 75 2SS 51 BIE &,

RE ST 2 B AR % .

YV V VYV V YV V V VY
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fo hOIVCh'p HC89F0431A/0421A/0411A

14.3SPI B} $pE =R

EFMR, SPI R 4 Jik$, /rnle NEHT 2 4. 16 64 58 128 7040, wiEid SPCTL &F
1728 1F) SPRL:0)A7 HE4T 1 %

14.4 SPI THEEHE B

—MISO

w2 2w

BN FE AL AF A7 4% |

BHR X o

=

LS

g;ﬂ ——MOSI

——SCLK

Clock
IR a2 4
A A A

zZw

.s LT g
SPIFE sy —

N &l 8| 4|2 9 8
NERHE | o 3| 28 Bl ©
- [a) Q o
VeV VRVY ‘—)‘ SPIFE | 7 £ 7 ‘
SPLRAS T A7 4% \ 4

P A A 2

SPITITIER R e ds ThEE SR O B &t 3 BT i1/0

Figure 14-1 SPI ZhHAEJTHE K]

14.5SPT TAEMER

SPI ] B N EAE A M A 1 —Flr. SPT BLHR (1) L B AW 46 AL ik 1 8 AH OC B Aok sE i, 1E
— 5 B AH S AT AF A B AT SE R B AR %

76 SPI JE IR, 4 R g B AT IR 3R Y, BAT I EPZR (SCKD 84 4% | AT Bdl 4&
(MOSI&MISO) _FHi#fi RS ShRURFE R 20 . MBS # IR LE (SS) A LIS M % MR e 45 fui i
M BEAIES, WARES S SPL AL - 1iEE).

4 SPI F W &l I MOSI ZRA% 16 504 3 L& 1, & i MISO 28 %1% $iie 1) 5 B &4 AE A
N, TG SEEILAE [F]— I T 2 Rk SR R0 X TAE i RIEFEAT 2517 ds A BRI 25 A7 2% A8 FH AH [H)
ff) SFR Hidik, X SPI %4 27 f7- %% SPDAT 4T 5HAEM 5 N RIEAL AT 745, X SPDAT ZF 74347152
A ER AT NS AL 27 A7 25 R B8

TR BONIEE A 25 m 1) 75 225 B0 -
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2 ? MISO MISO
8-bit Shift Register | 8-bit Shift Register
|— 4 MOSI MOSI A —|
SPI l SCK SCK
Clock Generator Voo
SS T SS
Master MCU —E= Slave MCU
VSS

Figure 14-2 43X T3 M HEE

EHER

(1) B3

SPI = ¥t &35 il F2 ] SPT R 28 EI BT BURALIE MR 3. —4 SPL sk Ko iF — A E & T LUS
L%,

(2) Kik

£ SPI FHX T, 55— 8¥E 2 SPI i 77 /74% SPDAT, H¥ih &5 N IERA A, Wl
RRIERNL A AT 2P ORGSR A 16— AN, B4 E SPTE ™4 —4 WCOL 55 L%k
BS N, (B2 R IERAL T8 P EIRA S 2R, RIEBA S,

(3) ik

M E AT MOSI 245316 5088 21 A I, [ IS 6 7 F) A8 45 t T LLIE S MISO 2R 1 5 1% 2
PR AR B 48 R R MRS A 2 A7 A%, el A W T fE . % SPIF br & B 1 RIS Hdls K%
FEMAB RN BB e . A SPT BEEB IS R v s, BIEE v LAZE SPIF & 1 J5ith, (HMZIE T
— BRGSO B B AR RXOV, SRR AR BRI e, S T BRSNS
PR Nl ar A7 8, el i, SPIF AIIER & 1.

MBS

(1) #X)E35h

¥ MSTR B 0 (F57SSHALRENIAFFLAR) W, B ab+ WA FIBAT, Bobf Mt i S &R
RS (SSHIMHLAEFHR ), 75 MHE M54 LM (SPIF NS48 1)

(2) K%k

SPI M\t 4% FANRE JE B8 HE 1515, Fr A SPL M 8 W ZTE 32 1 4% T4 — VOB I B i A% 126 2w 4%
B B WA S N RSB A & RIEATARS NI B RIE AL A4S, MR A0 5
“Ox0074 E . 5 NEWRI RIEB AL A7 8 CEFaE R (SUREEALELREF), A4 SPT ik
#I0 WCOL #r A B 1, RRRAETS SPDAT W (HIRRAL 2747 8 AR AN 2520, A2k thAs 2
W, ALk 5E K SPIF ¥ E 1.

(3) ik

MAEAR, F2HE E B &3 6110 SCK 55, FdiiEid MOSI 513N, 114088 1140 SCK 125 3
8 B, TR—ANFHEREGEEE, SPIF K& 1, HdEnl LU i sl 52X SPDAT #5474 3815, (HAAZ0
TE T — 320 e BORT B 75 DK B B2 i AR 2 RXOV, an S R A= Ui D T ) 50 K A
SN AT A8, Belii A, SPIF AIEHRHE 1.
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14.6 SPI /&=,

I AR v B A A7 A ) CPOL AL AT CPHA iz, FH P AT BLIZE 35 SPI ISk AR A AU A7 (4 DU R 41455 3K
CPOL 758 SUBF iR e, B2 PR R HSPOIRES o CPHA i@ SCBTBIAEAL, BV 5E SCA Va0 B A R 1Y)
I BRIA . AEEAE RIS B, Pl R AR AL B B 2 DR — B

SCK Cycle Number Ii[?l314]5[6!7181

1
SPEN (Intemal) | : ' | | | : | I \
) . ' ] 1 ] )

—

SCK (CPOL=0)

SCK (CPOL=1)
MOSI (from Master) %(MSB:XNG:XM!:'XNM:XM}XMZ'XNH:XLSS:)'
i | ' i ! . i | i
MISO (from Stave) —— vlasal :9( b6 '9( bit |X bité :X ulns :X alnz IX alm ;’( LS8 ;’)(
— LB ] SIS EEN g )% #—
Captun ol 4 4 I U 4 I |

Figure 14-3 #1150 (CPHA=0)
Wi CPHA = 0; #(¥E7E SCK 5 — Wl aidmi 3K, Fr A& L ZIHE SCK 55— M At e &
TFRE, R, SSHIBI T M N &k JT U685 . SSHI e R AL 1% 5 — T IR AL e, A6 KI5
T B I XA, % CPHA=0 I, SSIG AR, BN SSHEI: 5 il {f ¢ .

SCK Cycle Number [ 1 | 2 | 3 | 4 | s [ 6 [ 7 ] s |

o \

SCK (CPOL=0) i | | |

SCK (CPOL=1) : h ' .

MOSH (from Master) ;‘(m:m')(susj(m'xmkm:xam:xm'y

MISO (from Stave) ——{ 'XJsa:iﬂz}nsé(ia‘Xln:Xla:Xln: Iu;a ——
S5 (to Stave) E E i i E § . /
Capture Point A ’ A 1; Ar e ” A . 0

Figure 14-4 ##5 Ki%EA (CPHA=1)

Wi CPHA = 1, F&AAE SCK I — MR Eda i i 2 MOSI £6 I, M43t SCK HEE — MR
TERNFFUERIEES o P AUESE — SCK HIRT 2 AN 5E ot SPDAT 58 il 5 8 /E » A&l F2 it ik
PR R, 5 W AOE O R M, BB OB AR A2 28 80E COROR i) SRS GRIBCh D
G X FRERE Ak T O B — 3 B & RIEAE 1 e .
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MISO/MOSI X Byte1 ) Byte2

o X

~
~——

Slave 55
(CPHA = 1)

Qo
14
=

Figure 14-5 CPHA/SSIF [

14.7 SPI HEE 4+ )

SPSTA # A7 #% HH It — S bR EALFR IR SPL IS H (1 F R 1B Ol -

(1) B HE (MODF)

SPI AT s 3t s W SS 51N = ) R PR 25 45 S B 1 #A8 5R — 30, MODF b i 0K
B 1 (AP ERl, LSRR SPL % RAHAFE L AP RIGHL, M LR E 3hiEF: SPEN
fir, BRZE5CH] SPI Abibk, [RISHAE K F B35 % MSTR f7. 75 % 8 f5 SPI BB, MODF @45 %tk
5150, f#E SPEN fi.

(2) 5% (wcoL)

TEHR AR Rk BUR % B 4k 200 SPDAT 5 NAE 25185 PR, WCOL Aiaph#E 1, (HRIEAR
Sk, FBERMEE 170

(3) it (RXOV)

FERRNCER — K0l e R AT 1) A B B 2 B2 USCEiE 7= A2 16 SPIF Arids, K B #2050 H bR & RXOV, SPIF
WEE B, RS A SRR NS, R EdE £ N SPDAT R 4407 B SPIF, RXOV
RLFRHAME 175 0.

14.8 SPT H by

WiFf SPIIR A A5 & SPIF&MODF #fig =4 — > CPU Hlrig K .

FRAT B AR i 78 bR & SPIF: SR — /N4 Hod Ak A U AR 1.

M bR S MODF: %A B 1 2153 HR (EHD SSSHIHETFA—%, SSIG fiiA 1 (SS
KYifERE) B, J& MODF HliiE K.

SPI Transmitter
| SPIF } \ \ SPI
CPU Interrupt Request _L/

CPU Interrupt Request
|— \ SPI Receiver / Error
l—C / CPU Interrupt Request
SSIG |

Figure 14-6 SPI H Wi 3K 117 4E
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14.9 SPI Bt B X} I8
SPEN | SSIG | SS | MSTR | EEMEX | MISO | MOSI | SCK &¥E
0 X /O X SPIZNEEZE I | 1/0O /O /O SPIZ£ ||
1 0 0 0 MR Lingan LIPN LD EFEMML
MR | N N Kkt . MISOAR
Ly oo g | P EA A ) e g b sk
SSHLE NN, SSIGH
0. UIRSSHIKF MK
" N N N o MR BEAE N MAL.
4] | | |
120 0 0 120 % 4ISPI Lk LT LT HHMSTRIGHE, 38
R4 %R EMODF, A]
FH T R A o
2 EHLE N MOSIAN
SCK A 1= FH. 2 DLIBE s 2k
e . . MR A ZURE SCK L
T (=D . L ER R CigEcPOL g
" HUED) LB SCK H I
s N n 1N FEHEGER, MOSI
ESQ ¢ D) i % H HISCK ARG 1t
1 1 /O 0 M i LTPN N | CPHAAGE A0
1 1 /O 1 + LN i i -
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14.10 SPI AR HF 1728

14.10.1

SPI & & 78 SPCTL

g =

7

6

5 4

1

0

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

HEAE

0

0

0

0

0

Y zan™=)

P FF=

SSIG

SPEN

DORD

MSTR

CPOL

CPHA

SPR[1:0]

hr g5

A

SSIG

SSEI M fE AL
0: SSIAM AL fE T 15 2% 15 EHLE ML
1: MSTR #iE 80 A L HLIE R MHL,  SSIHE A 1O 4

SPEN

SPI fi BEfL
0: 21k SPI #ibe, FHSCE BN IE /O 1/0 W5 N = FE)
1: {HRE SPI fibe, AHOCHE SN SPI (54

DORD

&35 7 [ AT
0: MSBZ:Ki%
1: LSB¥:Kki%

MSTR

EN IR =ik 2 A
0: ML
1: FAHUBER

CPOL

SPI A 14 s A7
0: SCK %I MK HLF
1: SCK %R s P

CPHA

SPI I AR AL 1% FEA

0: MCHE SPI I ERSE—AMIIERE

Lo BELE SPI B 25 — AR AR

VE: SSIG=0&CPHA =0 i, HIELESS MARMEIKE .
PEAE SCK Y Fl I £ i 3R 5 o

CPHA=1 W}, 3

1-0

SPR[1:0]

SP i i 5 408 5 4% 1l o7
00: Fosc /4
01: Fos /16
10: Fosc /64
11: Fosc /128
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14.10.2  SPIRREFFEE SPSTAT
A dws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(ASRE) SPIF WCOL RXOV MODF
s | ALFFS ]
SPI A4 58 Jlibs &AL
7 SPIF 0: M5 1750
1. —UARIESE AT, BECRE 1, bW R &AL
SPI 5 i 5 br &AL
6 WCOL 0: BAE 150
1: ik XF SPDAT AT SHAEMELE B 1 (EAEAEIE AR AN 2820
SPI $2 U H b G AL
0: M5 1750
. RXOV 1. RAEERGES, MEE 1
R BN BUFF, 820t R A7 58 AR AL 18 52 T Rig bk 2
AT RSB = A2 1) SPIF bR, MCRE R HE & 2SR — AN B0 B 2005 7 B
SPIF, 73] RXOV ¥ & 1, RXOV & 1 AN4520 SPI #2214
A AR AL
. MODE 0: BMHS 1750
1: SS 5l -F5 SPI A A—3h, MAE 1 (AL EIPISAMPUERD,
A BT SR AR AL
3-0 RELE (BE2N0, HIEEO
14.10.3  SPI BUEH 728 SPDAT
o5 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
RS SPDAT[7:0]
AL gm5 ALRFS P B
7-0 SPDATI[7:0] | SPI ¥# %5 77 2%
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15 1ICH %k

15.11IC 554

WLk IEAE

BESE IR W NN S

XFEZ EHLEGER IR

SCERhE AT YR FE

TEPRUEE R (5% 100kbps) APRE (£ % 400kbps)

YV V V V

— 12CADR

(}:{) Address Register

!

Address Register

12CDAT NS

Shift Register < ACK <

I

INPUT FILTER€—  spay

OUTPUT [—» SDAO
SFRDATA

Arbitration And
Synchronization Logic

SFRDATAO
INPUT FILTER

BCLK [« sal

R

v

A A

Serial Clock Generator

SFR INTERFACE

OUTPUT L3 scLo
12CCON T

Control Register —>» S

12CSTA

L1

Status Register

*AoeN T REN: O WG 2 BT i/0

Figure 15-1 IIC ThBEHE I
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15.21IC B2k TR 3

PERZER) b, TIC RGUH — 5 AT HIE 42 SDA Fl— S SR ATHT B4k SCL . E W% — & s o
WO LT HERREAT (5 B, 7B femns, h ENGR L — kBt , BHUEEER/E SDA £ 1
FAa )[R I8 1T SCL 2R A% it B o {5 JE A& (1 X AN 5 ) DA AT 2 AR S IO TT 46 AN 26 1B 2y ENLERE

FEA AT — /0 — Bk, T HL AT DL S o R B T AUt mT DUACIR (B 21 o R IE 3%
B A AT DAAE TR UM AR S 4, IR 088 3 75 a0 20U sl B8 1) A B 3 A2 A A -k

TR s 1C & 2iERTT .

Vd:ﬁ_
P P L' Ry
SDA L
SCL
S0OA 8CL 5DA SCL SDA SCL
Holychip MCT b Other MCU Slave Device

Figure 15-2 IIC & 2RiE R K

15.3 2 £ L HIRE A it

C 2 2t LR ATy AU 8, WEHE 7 s ST I %%, & — D EERALE SCL E#AH —4
IS J RS IR o IS i v P P SO0 ) 0 B DR AR AR E R R IR e P o 1, KR
PR 0. RATFER B AR, A Fevr s 28 B R RTHIRS AR 4k, W Figurel 5-3 ffior .

son | Y TN\
=TT "ﬁ .

BT IR
BRa | |
| | |

Figure 15-3 1IC 25 0¥ 104 Rtk

|
|
|
S0CL | |
|
|
|
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154 8 ERIES

IIC MRTEAEHIR I R S DUA R BG5S, BNl THGES . FIMES. EFTHES
FRNBAES

FUf{5ES5 (START): 4 Figure 15-4 fin, 24 SCL A& HPR, SDA Hi & P K HCF AR, 7=
AFHIEE S o MR N B, i, B F i & e A2 (SDA Al SCL #4L T-m H~F), EHL
R ETFIE (START) 55 @SMEE.

r—=—" r——™"

S a—"

SCL \ / T Y / SCL
L L
FEHf 5 IR FEILG S

Figure 15-4 JFih. BT, FIEES

f¥1E{5% (STOP): Ul Figurel5-4 7R, 4 SCL Ay I, SDA K HL T [a] iy HESF A, =2k
fFIEES .. FHUEE REF IR ES, SRR E.

HFFU6(55 (Repeated START): 7 1IC &4k b, HIFNKIE—NIFIGRES Beh—RlfEE, 17
HIROREFIE S 200, FHEE R EHITGES, o USRS YA AL B E S, B s S
FH—NMHLENE . W Figurel5-5 B, 24 SCL A s HTFR, SDA Hi & HLF AR H TRk AR, 72 AR 3 g T
HES, ERARBZE —MTRES.

et
g 1 W—
a s 5 , / X
L B EREEE (A )
T I . \
i1 {5 5 ]
| \—
L | R B (A)
saiE iU'UzL-_M
L_J
7 01

Figure 15-5 IIC BRI Z(E S

RIS T (AD: BRI TIC AR R 8 AL f5 » 1h) AR HE 1 1C & HE AR ARy SE OIS L~ ik
B AN R T AR — A NEE Y, Fon CUREIEEE . NS SRS 9 AN B T I, Xk
TR AR AT IX — MR A7 R ASCEHE 28, B B2 i i % h Ik SDA PR AR R BHE 5, BRI #% R FF SDA
) PR A JE R 255 5 (A, W Figurel5-5 . FTbL, —ANSeBH5 1 50R LM T 9o M ah ik
Mo W MHUE BT F EVURIEIENEAE S, X8, FH7 g s A e e 52 41
VENENTT, FEMNUR AR KIETE — N8RS, K& TAENEES, AUV EEE LM R, I
B SDA Zi0 AN 2 PL EIRAR G il o 2 b Bt AL, Xy, EHLEGR AT LG SRR L, B
PEAEREFITGES, R —UCHEE . FRES . EHFGESAE LG SH S h Emm a4, M
ZAG S IR A, B LA TIC R D 2R 2 S AR B L5 5
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15.5 228 L EHEHIAE

DT, ANARIER TIC A DU ARk THIR (S . AMLIhE R4 . Bobe &5 1= 1E5 5
HENAE —NIHRE S, FRal— Ik 1IC 815 XX MHLFI)E, BESL fehmdE. 11C
B PR A TN 8 AL, A RIE I EE L iR AL, B IE A JE AL AR — A B
B, BRI AE BB 75 BOR B PR 5 72 2 i B R 45 R, h ENURIRF 15 5, S50 E .

T 5 1k R
TG S
soa_'f\ /o7 Xoe X Y o) Do\A/ \o7)Xos )~ Ya/af lx
[ i R SR, o
[ L o
o i TE ML IR, ::

| e

- “_\_/'\ AN A VAV ARV AVAV ARV AN )

|

Figure 15-6 I1C & 28 {40 A& H i =X

U1 Figure 15-6 Fia, WHph2E A% oo~ I S 6 0o 15 1k 47 . X R B0 T DU T 4 Bl ds e i 2]
—NFHARE S BT — S e AR GE S RPN — N EUR N, e SRR NERPIRAS, BRI
RUE S U BRSO AR IV, BRSO3 R N b 2 1 H i AL 6 15 LA R SR TR AT BN, MBRlcEs R se 3
PRSI — ARG, AT WHE S IR T W AR, AR e EE A BRI — AN R, X
B B2 AR T P T AL BRI B SCL MR FEF, B2 7 b 38 56 B4 B il SCL.

15.6 1IC S Z8 b4 5E

NC SR RG TR T AN, —RIAE — AT I 7 NSRS . T 7 AR A
Hohtpy, HEmtsR R R 128 A, JaRAERA N 7 Ahbsig Rt b, SORRE T 10 frituikad i
o 10 ALHAERE SAGIRTT & 2 Z M

IR RN AL, AT BUERER A I AR D 0 SR LT 8. T RRIEIY
T ENA EAEM FE R B LA AN E O o 212 ik AE (AT, AR R AR 5 205G B mT RE v 132 13
B RN . ANRERAE R REIEY , HARIE AR ML R
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15.7 EHLAMNIERE 1 MFEHHIERERE

U Figure 15-7 fiws, ENLEFMILE 1 AT EEER, EHE L4 START 55, RJFRIREK
A ML, XA MBS 7 AL, BHEEE A 8 AR R 7 AL (R'W), 0 Fom AR IEEHE (5),
1 FoREHENCEEE G), KR ENERFMNLRZE S (A, BEHREINEE S, AR
W b, ZRSESEAF MHLIIRIE R 5, 2 BB N B S, A0% 1| DT R8dE, e m WL
REAE S, MEPURBINEE S, PAEEIRES, SafEEdR.

MNEES MEES &ﬁ%%
START | MHLHLHE 0 | A [DFifsthihlt [ A | %5 |A | STOP
W FHEW
— AN

Figure 15-7 EHLIFA MNLE H#s

U Figure 15-7 flin, ENLEMMHLEL 1 N8R E, EVLE 74 START (55, AERIREK
B ML, VR Z R EE 8 F7 08 0, REZEMMILE a4, X% ENLERF MHLI SE S
5 (A, JENUREINEESE, RIEE RN, 4858 MM 2155, LENUEIN S S
Ja, ENESCRIBER R CENR B IE NN, MG IR R BT DLENLUR . BT 4615
T ARG RIRE R IE AN MM RE, FER IR 2R 2R 8 A1 1, UK I ML B R O S U
OB, X e EHLEE R AL RZAE 5, A ENUREI R E S0, sinr DAY | N s, 28
e, FHNRIEIENZ G S, RonAEREEE, FPEm~EEIEE S, dRGiRd .

RiE B m%ffg% RiZ(5S  dEMZEE
START| MHLHd |0 | A | ikt | A | E#ores (Mpistst | 1] A | S A STOP
w R EHLEM
— AR

Figure 15-8 AL WAL S Hedls 14> 1t
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15.8TIC LYERER,

15.8.1 ENLR BB

FEENRIEREAT, MM R LR 715 . FHLEE CR[2:0] % B A EE I Sl 22 I 1)
IICEN 175 1 {igE 1IC &4k, WHE STA i 1 BENFENEIERA, NELLH, HRENNEEA L IE
FEAERRIRE S, RIS S JE, ST AR EALE B AL H IICSTA WPIRZASAS N 08H, 2 5 Hi/24 IICDAT
N H R MWL R EAR T A7 <S> (SLA+W), SLA+W FFEaEMI ST fr b JiiE % .

(STA,STO,SLAA) = (1.0,0,X)
A START will be transmitted
<
<
A 4
08H
A START has been i
»>
A
(STASTO,SILAA) = (X,0.0,X) (STASTO,SILAA) = (X,0,0,1)
12DAT = SLA+W I2DAT = SLA+W
SLA+W will be transmitted SLA+W will be transmitted
®
A 4 A 4
 aed ) 'S
18H 68H  78H
SLA+W has been transmitted Arbitration lost and addressed
ACK has been received as slave recaiver
OR ACK has been transmitted
20H O8
SLA+W has been transmitted BOH
\_ NACK has been received Arbitration lost and addressed
»
>
to corresponding
L slave mode
‘ v
(STA,STO SI1,AA)=(0,0,0,X) (STA,STO SI,AA)=(1,0,0,X) (STA.STO,SI,AA)=(0,1.0.X) (STA.STO_SI,AA)=(1.1,0.X)
I2DAT = Data Byte A repeated START will be A STOP will be transmitted A STOP followed by a
Data byte will be transmitted transmitted START will be transmitted
t A
28H 10H A STOP has been A STOP has been
Data byte has been transmitted A repeated START has transmitted transmitted
ACK has been been
or
30H
Data byte has been transmitted
NACK has been
38H
Arbitration lost in
SLA+W or Data byte
h 4
(STA,STO,SI,AA) =(0,0,0,X) (STA.STO.S1,AA)=(0,0.0,X) (STA.STO.S1,AA)=(1.0,0.X)
12DAT = SLA+R Not addressed slave A START will be transmitted
SLA+R will be transmitted will be entered when the bus becomes free
to master receiver

Figure 15-9 FEHREBAGFE LIRS

142



Eo hOlVChlp HC89F0431A/0421A/0411A

15.8.2 EHL BRI

TEFENFEBAER T, IWAHUAIE BB LA F 1 EHRE . 5T 65 EVLRSEE AL, fERGE
52 )5, TICDAT Rz m#k B Ax ML IE A s 75 [ 7«52 (SLA+R), SLA+R Fiikik)s, HiR[EIRN
A7, BB SI ARG H IICSTA A 40H, ST Ar & M iZ ki T DUE B AP 2% R 8dE,
B AA FREM B, FHIEK N EMNLEIESS, WFREE AA, FIERESEASNEML, IR
TN 2% 88 AP F U ML, ARG R B 1015 5 B E SR IG (S 5 AR s T 46 9 — B4

(STASTO SLAA) = (1,00X)
A START wil b trameested

08H
START e bwn ot

1STASTO,5,AA] = (X0.0%)
ODAT = SLAR

ISTASTOSLAA) = (X0 Q1)
ROAT = SLAMWR
BLA+R will b Darmenined

LA will be trarmesttec

A
(BTASTOSLAAND O.0.0) (STASTOSLAAIMDO0.Y) (STASTO SLAA MY 0.0.X) (STASTO BILAA™D, 1 0.%) (RTASTOSLAAY,1.0.X)
Dol iyt witl be recehved Cula Uphe will be roconed A repewied STARY wit te A STOP wil o trrariiod A STOF foliowed ty o
NATH wit 2o yarsiitind ACK Wil bo hivwn Moo Iranemined START wil te wanamided

g o o
Dria trim hize hean mecavbeod Dt tryon Pt reen recaved A rgmarind STANY han e
MACK havt Soen vanamtie ACH ran b
QDAT » Dats DDAT » D
38H

Artrration lost in
BLASW o NACK b0

S I—. JS— — A—
(STASTD,S1LAA) ~2,00.X) (STA STO, SLAA =0 0,0 X} (STASTO 52 AA{1.0,0X]
RODAT = SLAYW Not madrmaend slwes A START wil be rerrmeied
TLA AW wit be anametied il b ertiored Wi (e bus Decores ee

10 A 1Rt

Figure 15-10 F A AL S5IRE
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15.8. 3 MHLRIEB K

FEMNURERAT, KIE A T 83E 2 E VLRSS . #iE IICADR M IICCON HMEZ 5, 1IC 5%
FrE bl pE ik (SLAFR). GRS, AT LA N MR A K

TEMNLE SLA+W FHIEfE, Fi%iE SI b DMEAER AR 2] EHLURIER, @ H ENHRIGERAE AL
RIEFAFWHIE 2 JGIR EI R, SR HNERINZ, iRk SR Ik A1, BB A S
ML, GIRIEAEHI G T AA fRE, MHURIEEG — A8, T —AEWEEE 21, ALK
A FE.

(STASTO SLAA) » (0.0.0,1)
If own SLAR I8 recsived.
ACK will b transmithed

.

{STASTO.SIAARX0.0.1) (STASTO SLAAR(OC0.0.X) (STASTO.SILAAR(X0,0,0)
120AT = Data Byte I2DAT = Data Byte 12DAT = Last Data Byt
Data byte will ba ransntied Dt byde will be transenitied Data tyte wil be traesmited
ACK will be recervod NACK will be recenad ACK wil be recaived

.

.l PRl e

ACK has been NACK has been
AOH
A STOP or repoatec
START has teen recenad
| l l !
Y A4
(STASTOSEAAR0.00.1) (STASTOSLAAKS(1,0.0.0) {STASTOSIAAI(100,1)
‘ST::B:'MH? 0,00 Not nddrassed slave wil be Not addressed slave will be Not acdressed siave will be
will be 00 entered; own SLA wil bo antered; no recognition of own entared; own SLA will be
et & s Gomoair | | rcognized; Genaral Cat wil SUA or Ganarl Caf; recogrized: Gereesl Call wit
be recognized ¢ GC = 1 A START wil be be recogr HGC=1,;
whan tha tus becomas free A START wil ba bansmitiac
when the bus becomes free

Figure 15-11 MWLAIEEARIE 5 RE
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@ hOIVChip HC89F0431A/0421A/0411A
15.8.4 MH1IEBHE R,

EMNAEBEATT, NENRIE S LBI A TR . RIETFIR AT, TICADR W25k e N 21
fodbsk, PALkENLTHE, AA AL E A AR N H B AL EEE) T REIEIY, SR L ERIdRIE RS, TIC
S B S by Tk SHAR T A5 (SLAAW) BT FEIEIY Gk . SRAE R AR R, i mT L
MALEESE

TEMHLBE SLA+W FHiLJG, RiiZiF SIbs& DUE R BN SR E R, (5N, R AA fI
K0, MAHUVKAE T — kBB 18 =15 2 J5IRBITE R % (non-acknowledge), MALHEAHE FhEIH5
LA ES, AR ICDAT BT, AR EF T2 3 i HdE 77 .

[STASTO SIAA) = (0.0.0.1)
I own SLASW s rocetved,
ACK will b Swrmitied

(STASTO SLAA=(X 00 1) (STASTO SIAA(X000)
Data byte wit be roceived Catn byte wik bo mosved
ACK will be transmitied NACK wil bo Sransminec
| |
v h 4
( 80H N 88H )
Data byse has been recennd
ACK has botn ransmited NACK has beon transiitiod
= Data Sytn )

' v '

{STAETO.SLAN=D,00.1) (STASTO.SAAR(1000) (STASTOSLAAM(1,00,1)
(srajto.sw;-'(&no) Mot addrmesmd stave wil be Not wddrwesed sl wil b Not acdressed sav will be
wil be i I'Im" o enterec: own SLA wik be entared: no recogration of own ortared; own SLA will be
olo-mSLA&G "”"C- moognized: Geraral Col wit SLA or General Cot. recogrined. Genernt Call wit
be recognized i GC = 1 A START wibh bo transmitiod be HGC =1
when the bus becomes oo A START will be tunamitied
whan the bus hecomes free

Figure 15-12 MHLEUE AL SR
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fo hO'l/Chlp HC89F0431A/0421A/0411A

15.8.5] #&meny

PRI R MU — RO R L, B WL AR Oy G4 A 0, e B0 4k 0 0
HUZE TE 3 MBSO 1 LICSTA AT R MR AT, SR Bk, B LA g,

STAETOSIAR] = (00,001
It General Call is recaived
ACK wil bes rinsmimed

Data tyte wil be received Data byte will be received
ACK will be transmilied NACK wil te transmitied

v v

"E&'ﬁ.smsn AAY(X00.1) [STA.STO0, S1AAJ(X.00.0)

90H 1 f 98H
Data byte has bean received ann byte has been recaived
ACK has been tranamitied NACK has boen transmitted
IZOAT = Data Byte  / I20AY = Data Byte )/
Y
AOH
A STOP or repsated
START has bean received
]
' 1
| (STASTOSLAAM(0,0.0.1) (STASTO.SILAA)=(1.00.0) (STASTO.SIAA(1.00.1)
‘sr:jﬁ::r“o.&o o | Not addressed siave will be Not addrassed slave will be J Not addressoed siave will be
will Be enisred: No on entared, own SLA will be anered, N recogniion of own entored; own SLA will be
of own SLA or G uc‘ | recogrized, General Call wit SLA or General Calt, recognized; Generl Call wik
| be recognized If GC = 1 A START wil be transmimed be recognized If GC = 3,
— when the bus becames free A START will be transmitind
when (he bus bacomes Fee

Figure 15-13 ]~ WP 0HE SRS

15.8.6 HAMIRES

AW LHCSTA R 24 A SCREA—2, RIRTIHFER] ) OFSH A1 00H ARZ.

ARG OF8H FRERR R AL RHIARIR AR R B R, FIN, ST AxE8 0 HA 1C Hikr
K

A —AFRERS 00H ZIRIEA i fE b R AR AR, B4R 2 START 5% 115 5 & i HBLE — 4
AL S, anHbhhl o B 2 3 BIE 8 A, BUAUE F T AIERIE AL, M LSRR, ST AR
SLEPEAL, A IC B4 BRI B2 AR, TAESAR L B Y] 240 F- 1k ABLE L, B8 SDA Al SCL
&, B SIARE, K 00H N TICSTA. ZEMN SR RIKS, STO i 2tk B N4 1 B ST WIE %,
RJG, STO HEMHES HAERAF LG5 MBI 1C 4.

FE): A FBRA )P A START B E & lL4R{E 5, 11C 28 SDA FRHFREES, Ww—/N A CPU
BB A AL FE, AT LLUEIEfE SCL a2k b R iR Z A B Bk ph g DX AN [l . 24 STA {7 B ALK, 1IC
A AR BS Bhik , (Ha2 T SDA B hiA, ARE-ARG(E S, 2 SDA SR AWRI, Kik—
@) START 26414, #EAVIRE 08H, 4k&LibfT #4744, 2 SDA MK, WRKZEHEERIHES,
IIC WA BT B EAHFIRIBNE « BB LT, fERIRERIGE S )G, RS 08H, MiAZdEA 10H.
T A REMR LIRSS R )
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@ holychip

HC89F0431A/0421A/0411A

15.91IC SRR FF

15.9.111C #=# & %% 11CCON

(VA=) 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
IARSS CR2 IICEN STA STO SI AA CR1 CRO
figms | FLFFS . B
7 CR2 | IIC I Pz Efr 2
1IC Ef BE A7
6 IICEN 0: Z51F 1IC #itk
1: JAZh NC #HH
sy GL VA
5 STA 0: NRIERIGES
1: BTN ARG S . 0N, SEbESE7E—NREES. FH
BN, NCHERIF RIS — AN AT, B 17— EENRGES
(EIR A
0: ARZEMFILES
1: EHUBGRE = AT 155, SRS B PUE 55 . 11C B fFER STO
4 STO | #ri&i. STO FrasHIBEE A T¥ 1IC W& MESRIRA (TICSTA N 00H) K&, It
AN, WAEIEE S KL IC ML . % STA #1 STO #$E 1, HAE LN T
WA RNEIGH, TIC M= AF 15 T I RIS IR (5 S . R &AM
M, B STO K& Ik F-hE ML, STO KM EE 0.
1IC A7 Wi bR A7
3 SI 0: A 1IC AT R WAL
1: P NCBEIRSID B OFSH Z AMPPIRAS RGN B 1. D AUHAFH 0
R b AL
2 AA 0: 4 NACK (SDA Iy F)
1: A5 ACK (SDA 1k s F)
1 CR1 | IC @I PEFEAL 1
0 CRO | IICHEAF I ik 470

147




@ holychip

HC89F0431A/0421A/0411A

CR[2:0] IIC I8 A5 i ik F 47

CR2 | CR1 | CRO Hox SIRBRR
6MHz 12 MHz 16 MHz 24 MHz
0 0 0 23KHz 47KHz 63KHz 92KHz 256
0 0 1 27KHz 54KHz 71KHz 108K Hz 224
0 1 0 31KHz 63KHz 83KHz 124KHz 192
0 1 1 37KHz 75KHz 100KHz 148K Hz 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 T5 i tH2/8 (R ENC B eI 48 5 PR AR
15.9.211C JREFHF4 1ICSTA
(A Re) 7 6 5 4 3 2 1 0
R/W R R R R R R R R
XA 1 1 1 1 1 0 0 0
(AR IICSTA[7:3] -
(A Re) ALFFS Ui BH
7-3 IICSTA[7:3] | IC RZ&H, HLF 26 MATREFPIRASES, RS HBR OF8H MR AT & SI A5k
2-0 - TREE AL
15.9.311C #IEF /748 |ICDAT
g5 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
(VRS [ICDAT[7:0]
AR5 AFF5 Ui B
11C %¥s
IICDAT A& — AT PR IR BN B 1) TIC dl . R
SI AiZ%8 1, LICDAT HEHR R FFAAE, 1E 1IC KEEud 2,
7:0 IICDAT[7:0] BEELS TICDAT H45 R A& Al E i

2 [ICDAT MIBUEB L, A2 b BURE [E 5 s N DL 3
[ICDAT. IICDAT % 747 [IC Mgk Fii)E 7. Kt I
#, EAEHIZ )G I IICDAT JE UG8 2 2s .
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@ holychip

HC89F0431A/0421A/0411A

15.9.411C #uht 57 3% IICADR

A dws 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
(AR IICADR[7:1] GC
g5 ALFFS Vi BH
MAUEE: TIC B4 B S ML HE
b JHCADRIZT gyt oo oo
JRE R L A7
0: J HEWR Y & Bl 2%
0 ac 1: Wi AAFRERN 1, PRI HR A Wil AA KO, m%r“?%lﬂa’“w
e A AN A R, BT . AN, B AARE,
WA, HRLH T ENF bt 5 AR WYL HBRETTES, ) e i A
MAL
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fo hOIVCh| p HC89F0431A/0421A/0411A

16 MEEFE#ADC

16.1 ADC 551

2K 16 NAMRIEE & 2 A NEFEE (B35 GND) 1 12/10 42 ADC #&l
SEREAEN A 1.3V, 2V, 3V, 4V, VDD M4Mi VREF
XFRHMER R ADC

A 36 PR R o 55 T 1)

CIprite 22/ e/ A4

ADC #4558 il nl v iy

FUEIE (PO.2 % ) ADC Mg o

YV V VYV YV VYV

ADCEN | ADCST | ADCIF ADCL. ALIGN

B

%

Y 4

AU AD K

A
4

I s

Fosc

, |

ADCRHZF 7% e

A/DEEH4S

A

I 7 1

A

ADCRLZF {728

Figure 16-1 ADC ZhAEHE &
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fo hOll/Chlp HC89F0431A/0421A/0411A

16.2 ADC %4 H5, M iR

S NG BB (IDLE 8 PD) 5, ml@id{iEE ADC 24 FMalE ) B O v A rELAR 3 ne i
XANTHEE AT LS — A 10 A 2 M2
BARBRAEIR
I AL E ADC M5 ] 27 4748 ADCWC fo VM i
F P0.2 e B N DLIE IE 5
I PO.2 wify b7 i BHZE % 25 A7 2% PC B e L. (LR anfe & PO.2 R HIFH A 50 KQ);
ffi§E 1E A1 IE1 27 {74 5L/ EA 1 EADC;
HEN L (IDLE 5¢ PD);
W Figurel6-3 FRIMEAE T, WO Ltad —AHE[, JXANHEEMEDT 42V
(@VDD=5V) I, AMWIF br& A 2w O o WA BB EE sk, A3k ADC ik
RS, BAHEE AMWIF #5&;
7. JFJA ADC Thfg, R4 P0.2 FRHRAE, ARHEAS [F) 0 o AR P W7 A [R] fr et

A e o

Voo Voo

PxyPUO = [: [
ANn Function —f ! ‘—_4

Pri
PxyPUI1 I}J
>
ANn Functvon—J—_ Rp"l% RP“l%

3 * { ANn

s
MxWEN 4 Gl
AMxWEN
IDLE or STOP i ) > AMCWIF |- To btems

ANn Function

Figure 16-2 ADC 44 FLI i Th EAE P

ANN

el
4]

Figure 16-3 ADC F88 i A\ H3 1 B FHL R 255 K]
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@ holychip

HC89F0431A/0421A/0411A

16.3ADC R EF 753
16.3.1ADC =% F4% ADCCO. ADCC1
ADCCO
S5 7 6 5 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W
BAME 0 0 0 0 0 1 1
fIFF5 | ADCEN | ADCST | ADCIF VREFO | VREFS INREF_S[1:0]
s | AL Pt B
ADC i B Y4z il o7
0: M ADC %% di i
1: 47T ADC ##u s
T | ADCEN L 1 e R, ADCEN 315 0.
2. ADCEN # 1 s V1% il f5, @UUER 20us J5 FE3) ADC ¥4k .
3. JAZ) ADC #Hmf, FFEILMH ADC 4 HMEE D) RE .
ADC J3 Zh¥z i1
0: H#sifG, WAz 0, fEFGEREd, WAE 0 &bk,
6 ADCST | 1: Bahikin
e BV, ADCIF %2565 0, ADCIF 78 1 i, B ADCST ANGES
B4
ADC iR E AL
5 ADCIF | 0: Jo ADC %3+l
1. #EghR s, WEE 1L, T HRRNER (LIRS 0)
4 RN N0, BRI
VREF fi th {1 G AL
0: VREF ANt
3 VREFO | 1: 351/ P0.4 %t P93 VREF, ILis 75 224 & P0.4 A4 , 1fi B VREFS
WA 0
7¥: VREF it X368 /15055, AL A
VREF i% £
2 VREFS | 0: i&N# VREF
1: %4 VREF (BLiF P0.4 it ADC %R N, HEONELH A
ADC W% 2% HU R IR $EAL
00: VDD
01: Wil 4V
10: B 3V
1-0 INREF S | 11: W#f2Vv
T NESEHEEEEN 2V I, VDD BEZE T 2.7V NS E ik
£ 3/4V i, VDD ZimT WS HH L 0.5V L F.
RGN UET, @0 ADC 25 L KiEHdE VDD, AT LE— A
RYINHE.
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Qg\ holychip HCB9F0431A/0421A/0411A

ADCC1
frgws 7 6 5 4 3 2 1 0
R/W R/W R/W R R R/W R/W R/W R/W
=XDA(ER 0 0 0 0 0 0 0 0
(VAR ICHS[1:0] - XCHS[3:0]
s | AT . BA

ADC PN 4 N\l 18 1%k £
00: ZEibNHB@EE N
7-6 ICHS[1:0] 01: 1/4vDD fE7Jy ADC i Nl
10: frREALr
11: GND #A
5-4 - REAL G0, 5RO
ADC A1 N\l TE de 1
XCHS[3:0]=x(x=0...15), F/xY4uikillifEiE A Anx, W XCHS[3:0]=2,
FEoR A HTRTINE TE S AR TE AN2.
T AMERIEIE R 15 B XCHS[3:0], i 75 5 B X6 M B Th e AR RN -

3-0 XCHS[3:0]
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@ holychip

HC89F0431A/0421A/0411A

16.3.2ADC ##|%f78¢ ADCC2. ADCC3

ADCC2
AL gms 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
=EDAIE) 0 0 0 0 0 0 0 0
RifF5 | ADCL ALIGN ADCTS[2:0] ADCS[2:0]
o5 VR RES Tt B
ADC 4K e 4% i or
7 ADCL 0: ADC g5 B4 12 fr£ds
1: ADC ¥%:#r25 58 Jy 10 frdlds (B 12 A2 84 1 & 10 A
6 ALIGN ADC H 40t 55 77 Tl il Ar, LR ) ADC % #i a% = B R
ADC i} 824 4AMHZ B, it E I 3bits 4 000; — K4 75 22 22 4~ ADC_CLK
ADC W #i2 2MHZ& IMHZ B}, FCE I 3bits 4 001 8L 0105 — IR #
T 19 4~ ADC_CLK
5-3 ADCTS [2:0] | ADC K8 A<IMHZ i, FCE itk 3bits 9 011 5% 100 B¢ 101 8% 110 2¢ 111;
— T B 15 4> ADC_CLK
e MERCE A R IE RIS B 1.3/2/3/4V, WAES VDD &
FH ), Joit ADC BEP %, #in LUE#E 15 4~ ADC_CLK
ADC gk $Ar
000: Fose/2
001: Fos/4
010: Fosc/6
2-0 ADCS[2:0] | 011: Fos/8
100: Fosd/12
101: Fos/16
110: Fos/24
111: Fosd/32
ADCHAGE i s i B 2«
ADCRH ADCRL
ADCL | ALIGN
716 |5(4|3|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 / / / / D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
1 0 D11 | D10 D9 D8 D7 D6 D5 D4 / / / / / / D3 D2
1 1 / / / / / / D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2
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@ holychip

HC89F0431A/0421A/0411A

ADCC3
PLgms 7 6 5 3 2 1 0
R/W R/W R/W R R/W R/W R/W R/W R/W
=XDA(ER 0 0 0 0 0 0 0
fi%55 | IVREFS | FCLKEN - TRIGSEL[4:0]
S5 S FF5 Tt B
ADC 1.3V W&k AL
7 IVREFS 0: i ADCCO & f7-# HLf¥) INREF_S Kk &
1: WS N 13V
BN ESH H LR, ADC ## ( g ff g
6 FCLKEN 0: FHMNZH ADC 7] U th TARLE 2MHz Hy4i =
1: AN ZH) ADC 1] LAt TAEAE AMHz 8
5 - TREE AL
ADC il AE 5 Ik FAL
00000: ADC %%t 5 11X tH ADCST(ADCCO.6)#% il
00001: PWMO _EFHit
00010: PWMO R F&UY
00011: PWMO ' i
00100: PWMO £ 15
00101: PWMI1 ETHY
00110: PWMI1 &S
00111: PWMI 15
4-0 TRIGSEL[4:0] 01000: PWMI #& 5
01001: PWM2 [ FHify
01010: PWM2 KF&UY
01011: PWM?2 15
01100: PWM?2 £ 5
10001: 2% 5 () TS JBIE KA — R N3k FH1F
HAhfE: PRE
HEE: 1. PWM A Sl S0E A T Aot 5550 PWM i
2. X4 ADCST N 1 i CIEfEFEH , ANk (55 A 450 ADC HEIA
X ADC #4545 ] Bl ADCST #filfi 437 0
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& holychip

HC89F0431A/0421A/0411A

16.3.3ADC fit & ZER}11B+28 ADCDLYH. ADCDLYL

ADCDLYH
(A Re) 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
(RS ADCDLY[11:8]
9w 5 A5 Tt B
7-4 TREE AL
3-0 ADCDLY[11:8] | ADC #h#fih & SEIS 5 Btk 28 1 & 4 fr
ADCDLYL
(VA Re) 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
(RS ADCDLY][7:0]
(A Re) hLFFS i B
ADC FM ik < SE I 5 B v 25 104K 8 Az, FHTEAMER il & JE 3 ADC 2
7-0 ADCDLY[7:0] | Ai#fi N —BLAERT, 7 GERS T3 i 45 S T 45 ADC 4
ZERT I [A]=ADCDLY[11:0]* ADC I} %
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@ hOIVChip HC89F0431A/0421A/0411A
16.3.4ADC MR B F-as ADCWC

ADCWC
AL gms 7 6 5 4 3 2 1 0
RIW RIW RIW R R R R
=EDAIE) 0 0 0 0 0 0 0 0
RS | AMWEN | AMWIF

hr g% hrfF 5 LB

ADC R A5 B 7 VA7

0: 2%l ADC M AR

1: Fo¥F ADC Meii ik

E: SUVF ADC MBS, 752K ADC.

7 AMWEN

ADC Mgt b bR B4 (5 ADC # # 3t rb b ) &)
0: J& ADC Mafi il #FE 0
6 AMWIF 1: KA ADC Mt by, mfifEE 1
e ARG R 2R i, BUAE SR, R R A E 1.
5 Al EADC.

5-0 - RE AL

Vg R B i by R PR AC
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@ holychip

HC89F0431A/0421A/0411A

16.3.5ADC ##e4: R f74¢ ADCRL. ADCRH

ADCRL
(A Re) 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
(RS ADCRL[7:0]
ADCRH
g5 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
(AR ADCRH[7:0]
(A2 ARFS i
ALIGN: 0K
70 | ADCRHLTOL | ) 5 CRH[7:010 ADC 45l 5 8 fir, ADCRL[3:0] ADC ¥ 5t 472 fi
7-0 | ADCRL[7:0] ALIGN: 1B \ . \ N
ADCRH[3:0]’5 ADC ¥4 1¥1 % 4/2 £, ADCRL[7:015 ADC ¥4t (111 8 7

JEi 5l ADC ¥ #0098

(1) f#fE ADC bk,

(2) BRI NEE . SH IR, FErtph, g Jxt 577 04

(3) ADCST & 1 FF4fi ADC #%#k;

(4) %45 ADCST =0 i # ADCIF=1, W ADC FlifligE, T ADC sFWpk &4, HF R EREEE
ADCIF;

(5) M ADCRH/ADCRL 3k 7535 #8045 ;

(6) EEILIR 3-5 TR 5 — Ik
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fO hOIVCI“ p HC89F0431A/0421A/0411A

17 i E A/ L 8 28

17.1 R E RN/ B a4 it

> CRFAEE VDD Z RSN LRI, JF By LA R
> SRR CVHURAS I, AT DU AR R e A7
> LVD #4fi: 4.2V/3.9V/3.6V/3.0V/2.6V/I2.4V/2.0V/1.9V
YR AR T AE

PR EE A AT BOR —#F, 2N VDD HE, {H357F BOR, K tn] LIS I EL BOR % 5E H
B PR A R ARSI e s, T I I B A AR e HUAR I L . RS TR HE B RV, i

LVD HL A i A — s IR W AR 1, IR H A 0.1V 22 45 o RIS ARG FE R B B ATk LVD H
JERYALES LVD 272 A s Wiid SR E R AL, AR B 75 22 B TH 2] LVD #4407 B +0.1V I LVD H i
REUE LA SR

LVD s 1 P2.6 51 FR R, KT A B A 1.2V i, BANARE, &HWave, il
Al PEA AR W SR s TS Ao, i R ARSI R AR S A g 1 E ARSI AR A R R A T DA
0 A A PD AR IDLE g il

LVD VDD ERS, ANREF=A AL, nlIE A 2P WrkCs i PDAE 2R I DLEAE e i .

A\

CMPPS[1:0]
1.2V
» 00
ooz +
. +
> 10 CMPSTA
P1.1/CMP3+ > 11
LVDCMPEN
VDD4y & 0

P2.6/PLVD/CMP- | 1

LVDS

Figure 17-1 LVD/ b i 24 HE &
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@ holychip

HC89F0431A/0421A/0411A

17.2 R B BRI/ L B 2 AR B 58

17.2.1¥H) %4 LVDC
VA h=1 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
P FF= LVDCMPEN LVDS LVDIE LVDF LVDV
IR R= PR i B
LVD/LL 23 fdigefr
7 LVDCMPEN | 0: ZEil LVD/HLEi 2%

1: Y LVD/HLE 2%

LVDS

LVD #6547
0: ¥l VDD &
1: &I P2.6 i I &

LVDIE

LVD i feiAir
0: ZE1k LVD A
1: Fo¥F LVD ik
W 2Rk, HEARVRN, LVDF algiE 1, HEEE EA $ 8 1,
WA= TR T K
2 LVDS M 1, taill P2.6 i I FL R
LVDIE=0: ¥t [ L AG 0 & o7
LVDIE=1: ¥ [ H AR I A

TREE AL

LVDF

I HL S AR AT

0: WIUERME 0

1: VDD HEAR TRk dEn, S 1, WighbngR
VER: VDD HUEAS T A I B 5 8] KT LVDDBC 25 A7 28 B¢ & IR £H 18] 5
A48 LVDF, mTRMEBER, A& AsERis, BARMAEkE, A
f£ VDD HLRREE s Tl I, S BR A REEEAEH, w3 VDD Mk
FRELFF AR TR A, A2 6735 B LVDF (1.

2-0

LVDV[2:0]

VDD H A L R

000: 1.9V

001: 2.0V

010: 2.4V

011: 2.6V

100: 3.0V

101: 3.6V

110: 3.9V

111: 42V

W LVD A H ¥ B AE BOR HUEZ B A &
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HC89F0431A/0421A/0411A

17.2. 2 W DhseiE | &F 7% LVDCMP

A dws 7 6 5 4 3 2 1 0
R/W R R/W R R/W R/W R/W R/W
SAME 0 0 1 0 0 0 0 0
RS DBEN | CMPSTA CMPIM[1:0] CMPPSJ[1:0]
L5 SRS i
7-6 TREE AL
HEHERE
0: AVH+E
5 DBEN ER:
1. LVD 1 CMP #Bi& 5
2. WHBAM TN T BIIAAHE, B BRSNS NEAA DBEN
kel R
a8 4 R A
4 CMPSTA | 0: LBHas Em FE R /N T 47 i FL
1. BOBCHS I U KT 7 L R
24 CMPPS[1:0] A% 4% 00 I, 75 Bf B X DaF 7 e
00: A&7 LVDF
01: CMP+M/NT CMP-F| KT CMP-J5 4 B 7 LVDF;
10: CMP+M KT CMP-2|/N T CMP-J5 2 B A LVDF;
3-2 | CMPIM[1:0] | 11: CMP+M/NT CMP-Z| KT CMP-8 CMP+M KT CMP-F|/N T CMP-#B
HA LVDF
/EN PWM FLT SRR, 75200 E M2 748 4 01 2L 10;
01: CMP+HHLE KT CMP-IHLE, 2274 —/> PWM FLT = b5 &
10: CMP+H# L /N CMP-fHL %, 2272 4E—4> PWM FLT = b5 &
b A% 2% IE w2 AL
00: 1.2V
1-0 | CMPPS[1:0] | 01: CMPI1 & Ik b4 28 1) 1F Sy A\
10: CMP2 & i LA 2% 1 1E vy A
11: CMP3 & iy Ll 2% 1 1E s A\
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17.2 3L PHZ M| F 774 LVDDBC

oS 7 6 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0
(ASRE) LVDDBC[7:0]
(A TREs AR5 i
LVD JH#Hz#I 67
7-0 LVDDBC[7:0] | _, . {%‘Hhﬁ?”‘
JHEHEE] © LVDDBC[7:0] * 8Tepu+2Topu

AR R S WLl L SN N = PRE TP E R R vl S G E R E AP
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18 #MHLCD

18.1 LCD 45

HC89F0431A/0421A/0411A

Y #F 1/2Bias [ LCD sif4

IXBhRE I rT e B

COM H¥&E A1 SEG ¥ E T EAl &

LCD #4155 (COM #1 SEG) Hi# i fe e szl

AJ LLid L ¢ 4] LCDENU 5% LCDEND K43 31— MR 1 (1) $iz H B B5_E 4z F FE
A DAIE I [R] I 5% ) LCDENU 1 LCDEND 52 3 22 /N3 1) P 3834

YV V.V V VYV VYV

LCDENU

VDD
j LCDEND

RLCD[1:0]

A

COMXEN

% VDD LCD com
COMIEH¥ ¢

A

Figure 18-1 LCD RS HE K

163



fo hOIVCh'p HC89F0431A/0421A/0411A

18. 2 A AE UL B

18.3 LCD i

—ANSERKLCDIL T B 6 5 7 Frame, EJFrameOf1Framel.

Frame O
fEFrame0H, COM{E S#iti v LL2VDD, B(/Z&1/2VDD;
fEFrame0 !, SEG{E S4ith Al LL2GND, 5/2VDD.
COM [ FISEG [ [ L F Z VDD, LCD# £i5% s

Framel
fEFramelt, COM{E St ] LA/2GND, 5s£1/2VDD;
fEFrameltt, SEG/E St nl LLZVDD, #Z2GND.
COM FIHISEG M [ L i 22 VDD,  LCD# 25

COM I L% HiVDD, GNDu{1/2VDD. Hrf, 1/2VDD/&ilid LCDRB IR/ RS 20, 1
IO AR ZUHE B OB N, AHN. [ COMPXEN{#EAE, VDD, GND il 10 H [ 5k 3 4t 110k
SEHL

I Bk e 2 SEG H # H VDDELGND . VDD. GND/Z3E i 10 11 [ 8 HE S 6 1L F10R S2 3 .
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N R E R TR N R = A2 B i 1/2Bias LCD3# 2. COMNFISEGm 5| fil_E fir =
HRICOMMISEG S S HetE (0BiL) @it akfbskr=4: .

1/2Bias, 1/4Duty

o " Frame =0 : Frame=1 :
[ >
comz— L. ' r _L »‘ oD
' ’ ’ oM A Oioloﬁ 1/2VDD
CoM |
et 1 j GND

A o L -
| &' COM1 go 0—0*0 J»00 1/2VDD
3 : 1

GND

L .
COM2 }o—o 0%00—L jog 1/2vDD
1 . GND

1 VDD
COM3 goooj -1000 el 12VDD
: : —LlJ GND
—0— o —1——1— VDD
SEGO 1/2VDD
1 —1—1— —0— GND

: : 1 VDD
SEG1 L W 1/2vDD
- 1%04 Lo | GND

Figure 18-2 1/2bias LCD %K
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HC89F0431A/0421A/0411A

18.4LCD AR F 5%
18.4.1 LCD #&#il# 4% LCDCON
(VA=) 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R R R R
SAME 0 0 0 0 0 0 0 0
iS5 | LCDENU | LCDEND | RLCD1 | RLCDO
o5 A5 i
LCD _ffi gzl oz
7 LCDENU 0: %%
1: filigeE
LCD el AL
6 LCDEND 0: %51k
1: ffigg
BE LCD HBHIE AL
00: 10kQ
5-4 RLCD[1:0] | 01: 25kQ
10: 75kQ
11: 175kQ
3-0 N
18.4.2 COM O ffEfe#EHI %74 COMPOEN-COMP2EN
o5 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
Rrf5 COMPXEN[7:0]
(R AR5 P B
#E LCD COM I REfE AEfr
7-0 COMPXENy 0: &Ik, TREIO
1: fHigE
F: x=0~2y=0-7
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19 EHILARKCRC

19.1 CRC %

16 A CRC

CRC 4 Hif 5638 M CRC-CCITT £ 3iz8, H 0x1021

WIE /T %A 0x0000 B OxFFFF

TR SR E — a8

T—IRENEIR a7 2 CRCL, HatH 4R —IRCRCIUME A R AHTHELE RIMAE
BB HE 5 47 2R [CRCH : CRCL], HAH#S IR 5 IICRCIHH 54

FIEN B E A A4 CRCC [ CRCRSV AL FFHAME, HASRWMZAH CRC it HHdE, R
11 B4 CRCC [f) CRCRST fiJ5, A 4HE AL CRC A, J55 ANKIEHEE LLH YME T CRC 45
.

YV V V V

CRCH CRCL
A
Y
CRCBIT ,,.
crcasv,|  CRC-COITT
CRCRST ,, GN%

Figure 19-1 CRC JhREHE A
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HC89F0431A/0421A/0411A

19.2 CRC HRFFHR

19.2.1 CRC #3572 CRCC

(VA=) 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W W
SAME 0 0 0 0 0 0 0 0
Brfs5 CRCBIT | CRCRSV | CRCRST
9w 5 ARF5 Tt B
7-3 - REAL (N0, TR0
CRC BIT HH#E+ AL
2 CRCBIT 0: MSB first
1: LSB first
CRC & A WME % AL
1 CRCRSV 0: EA#/{E N 0x0000
1: BAI¥IMEH OXFFFF
0 CRCRST CRC iJr%:?%’Eﬁf‘;ﬁ%Mﬁ B
#1846 CRCIHHES, MFENE0
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19.2.2 CRC ##E % F% CRCL. CRCH

CRCL
(A Re) 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
(RS CRCL[7:0]
9w 5 ARF5 Tt B
B NEARIT A CRC 4 53 1% N\ 4
7-0 CRCL[7:0] | #Hi%idlim Ny CRC 114 45 KT
W BAEUER, B3B38 CRC MR, 585 AR

CRCH
(A Re) 7 6 5 4 3 2 1 0
R/W R R R
XA 0 0 0 0 0 0 0 0
MRS CRCH[7:0]
AL gms ARFS i B

XA S AN HE TR

-0 1 CRCHITOL | oo o bt oy CRC 1845 B e 24

T B EGANFEEE, ORI R SR R R R A K
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20 FRASIEIN

1. AMREALFRE
> P27 NAMBEANL G (BRI 1% OERAMBE AL B, Joik(E i 10 {EH
> P2.7 NIE 10 5

2. BOR &l &

YV VY VY YV VY VY

>

1.8V (ERD
2.0V
24V
2.6V
3.0V
3.6V
3.9V
42V

3. RAIEERRTAE

>
>
>

4ms
8ms C(ERIM)D

16ms

4, F_BAHERE
FH AT DUE bk ok B E & OB S R ek, Bl Bl 1K AT N, B A
A E R R AR 10 AL TN 4%, BRIANAMERESE A H & .
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21 1R
B il | 75 | AW ARG
BB RES

MOV A, Rn AP AL B RN AR 1 1 OXE8-OXEF
MOV A, direct B AR B R e 2 2 OXE5
MOV A, @Ri ] F: RAM Hdi i 3) 2 % 1 2 OXE6-0XE7
MOV A, #data S Rk B SR n 2% 2 2 0x74
MOV Rn, A Fnas ik 2 a7 4% 1 1 OxF8-0xFF
MOV Rn, direct LA AEEE B A A7 A% 2 2 OxAB8-0XAF
MOV Rn, #data N7 RO B P A7 A 2 2 0x78-0X7F
MOV direct, Rn AT w15 B ELE L 2 2 0x88-0x8F
MOV direct, direct LR I HO R B B R 3 3 0x85
MOV direct, A Fnas ik 2 E AL 2 2 OXF5
MOV direct, @RI ) H: RAM H3ii 14 21 B bk 2 2 0x86-0x87
MOV direct, #data 37 Rk 2 Bk 3 3 0x75
MOV @Ri, A Fnesi% 2% RAM 1 1 OxXF6-0xF7
MOV @Ri, direct LI B ik B ) RAM 2 2 OxAB-0XA7
MOV @Ri, #data SLRIEGA SR RAM 2 2 0x76-0x77
MOV | DPTR, #datal6 16 £ 3L BN HOIn AR Bt 1 £ 3 3 0x90
MOVC | A, @A+DPTR REGFAR B R 1 3 0x93
MOVC A, @A+PC REGF AR B R 1 3 0x83
MOV X A, @RI HhEB RAM(8 fritsdik)ik 1) £ hngs 1 3 OXE2-0xE3
MOVX A, @DPTR AN RAM(16 £ i) iz 3] 2 o 1 3 0XEO
MOVX @Ri, A R N1 BN RAM(8 £ Hidik) 1 3 0xF2-0xF3
MOV X @DPTR, A RN RSNE RAM(16 Az hk) 1 3 0xFO
PUSH direct FE LA e N HEA 2 2 0xCO
POP direct B AR R L A 2 2 0xDO
XCH ARn TFAT w A RN A # 1 1 0xC8-0xCF
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XCH A, direct L H AN BN A A 2 2 0xC5
XCH A, @RI )3 RAM T2 8% A2 46t 1 2 0xC6-0xC7
XCHD A, @RI A4 RAM Fl 2 N8 223 4 gy 1 2 0xD6-0xD7
BERIZHKES
INC A Znagn 1 1 1 0x04
INC Rn FFAFAN 1 1 1 0x08-0XOF
INC direct B hEE R 1 2 2 0x05
INC @Ri ¥ RAM i 1 1 2 0x06-0x07
INC DPTR HHETREr i 1 1 1 OxA3
DEC A Fmdk 1 1 1 0x14
DEC Rn TR 1 1 1 0x18-0x1F
DEC direct ERES: LA E T 2 2 0x15
DEC @Ri ¥ RAM J% 1 1 2 0x16-0x17
MUL AB FNERA B A AE AR AT 1 4 OxA4
DIV AB MR LA B T AE RS 1 4 0x84
DA A Fonas ki 5 1 1 0xD4
ADD ARn TATA 5 RN SRAN 1 1 0x28-0x2F
ADD A direct LR 5 2N s KA 2 2 0x25
ADD A,@Ri (4% RAM 5 B n#% kAN 1 2 0x26-0x27
ADD A #data WANIEESEYiIIE RN 2 2 0x24
ADDC ARn A BN KA CFEERLD 1 1 0x38-0x3F
ADDC A direct FLEH I S Bonas KA1 Gy AL 2 2 0x35
ADDC A,@Ri [A#E RAM 5 Zns kA0 Gy ) 1 2 0x36-0x37
ADDC A #data SLEPEE RIS Gz 2 2 0x34
SUBB ARn Fnasi X apfras G o) 1 1 0x98-0x9F
SUBB A direct FUINA 2 RS G 2 2 0x95
SUBB A,@Ri FINEE L ME: RAM G5 A7) 1 2 0x96-0x97
SUBB A #data ZUMARIk 2 r R SR 2 2 0x94
BHREHAKRS
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ANL ARn e ‘5”7 BRI 1 1 0x58-0x5F
ANL A direct B 57 2R INE 2 2 0x55
ANL A,@Ri 4 RAM “ 5”7 2| Bmds 1 2 0x56-0x57
ANL A #data SLRIE <57 B R g 2 2 0x54
ANL direct,A Fhngs 57 pIEAMIE 2 2 0x52
ANL direct, #data SLEPEL 57 B E b 3 3 0x53
ORL ARn Ay CE B BN 1 1 0x48-0x4F
ORL A direct SR 232 URE 4 €I A E 1 2 2 0x45
ORL A @RI 4 RAM “B0” 2| SRmds 1 2 0x46-0x47
ORL A #data SERIE “El” B Fonds 2 2 Ox44
ORL direct,A Rhnds 87 B E ML 2 2 0x42
ORL direct, #data SLEPEL “BE” B E bk 3 3 0x43
XRL ARn WA CRE B RINGE 1 1 0x68-0x6F
XRL A direct EAEM AR el BRI 2 2 0x65
XRL A @RI [#% RAM “REl” 2R ING: 1 2 0x66-0x67
XRL A #data BYAIE - Gl 3 ]I 2 2 0x64
XRL direct,A Fhngs “ Rl P E ML 2 2 0x62
XRL direct, #data SLEPEL “RER” B E bk 3 3 0x63
CLR A FNesEE 1 1 OXE4
CPL A EIERS 957 1 1 OxF4
RL A FINasE3 1a4% 1 1 0x23
RLC A AL B INAE A 1 1 0x33
RR A ZINA A AT 1 1 0x03
RRC A i REAL RN E A A 72 1 1 0x13
SWAP A s, K4 frAgH 1 1 OxC4
BHIEERES
IMP @A+DPTR HAX] DPTR HITCAR IR 3EH % 1 2 0x73
iz rel RN 0 MFFE 2 3 0x60
INZ rel Fhn#s N 1 MR 2 3 0x70
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CINE A direct,rel PR E RN BN g, A AEEAS 3 4 0xB5
CJINE A #data,rel L RVECAI BN &, AR 3 4 0xB4
CINE Rn,#data,rel FCB A7 A NS RN H,  AHEE RS 2 4 0xB8-0xBF
CINE @Ri #data,rel FeBe T RIHORT (] 45 RAM,  AAHSEH 3 5 0xB6-0xB7
DINZ Rn,rel AR 1, A0 MIERE 2 3 0xD8-0xDF
DINZ direct,rel B IR 1, A0 TS 3 4 0xD5
NOP THAE, M THERER 1 1 0x00
ACALL add11 Za X T2 2 2 xxx10001b
LCALL add16 KRR 3 3 0x12
RET MT 2R A 1 4 0x22
RETI MR R 55 3R 3R (] 1 4 0x32
AIMP add11 To AT L0 e 2 2 xxx00001b
LIMP add16 Tk KRS 3 3 0x02
SIMP rel oA AN A 2 3 0x80
T/RIES
CLR C e SU VAL 1 1 0xC3
CLR bit 5% EET A 2 2 0xC2
SETB C k=R AE VAT 1 1 0xD3
SETB bit B RS AL 2 2 0xD2
CPL C WS L A 1 1 0xB3
CPL bit WU BRIk 2 2 0xB2
ANL C,bit HAETFHAL “ 57 B 2 2 0x82
ANL C, /bit BT R <57 Bt AL AL 2 2 0xBO
ORL C,bit ER 2SS B 1R IS b A A 2 2 0X72
ORL C, /bit FLE UL S 8 Bt AL 2 2 OXAO0
MOV C,bit ER ;= B IR Ve b A A 2 2 OxA2
MOV bit, C BERLA A% B B Tk 2 2 0x92
Jc rel ARy 1 N5 2 3 0x40
INC rel IR B 0 MRS 2 3 0x50
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JB bit, rel MR EEF UL 1 N 3 4 0x20
IJNB bit, rel MR EET UL A 0 MEEH 3 4 0x30
JBC bit, rel HEF U 1 W IEERRIZAL 3 4 0x10
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22 RS

BrARSI AN, DA Bk 208: VDD=5.0V, GND=0V, 25<T.

22. 1R RZH

¥ e ®/ME L AIE BKfE LK VA
IER/TREE RSN A VDD 0.3 +6.0 \Y
NS VilVo GND-0.3 VDD+0.3 \Y
TAERELIRE Torc -40 - +105 <T
ez nicd Tste -55 +125 °C
d: (1) Jiiid VDD s K BRMETE 5.0V,  25°C F4UMT 100mA.
(2) it GND fs K HIRMELE 5.0V,  25°C FZI/MT 150mA.
22.2DC Fifk
2 i %4 (VDD: 5V) B/AME | BUME | BKE | B
TAEHE VDD | Fcru=16MHz 5} 44KHz, ADC 5t ] 2.0 5.0 55 \%
Fosc=32MHz, Fcpu=16MHz, TH#E,
TN E R, 4T NOP 54, H'E - 2.8 -
BEHE A
Fosc=32MHz, Fcpu=8MHz, LH#,
TR E R, $T NOP #54, HE - 22 -
BEHLG
Fosc=32MHz, Fcpu=4MHz, TLH#,
TIFFENE R, 4T NOP #54, HE - 1.7 -
B
Fosc=32MHz, Fcpu=2MHz, FH#K, ) s )
AR lop1 TN, AT NOP, e kb i mA
Fosc=32MHz, Fcru=1MHz, FH#K, ) 3 )
TN, AT NOP, e itk i
Fosc=32MHz, Fcpu=500KHz, Tfi%, ] - )
TN, AT NOP, e it i
Fosc=16MHz, Fcpu=16MHz, JLH#K, ] - )
TN, AT NOP, e ibhsc i
Fosc=16MHz, Fcpu=8MHz, L%, s
TN, AT NOP, e ibhsc i
Fosc=16MHz, Fcpu=4MHz, LK, .
TN, AT NOP, FLe kb i
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Fosc=16MHz, Fcpu=2MHz, JEH#,

ToVFaEN, AT NOP, B AFHOCH]
Fosc=16MHz, Fcru=1MHz, JLfi#K,

TVFaEN, AT NOP, LB HCH
Fosc=16MHz, Fcpu=500KHz, i,
TSN, AT NOP, H e i)
Fosc=8MHz, Fcpu=8MHz, TH#, T
FENEIN, BT NOP, HeBidci
Fosc=8MHz, Fcpu=4MHz, Lf#, &
FENEIN, BT NOP, HeBidc i
Fosc=8MHz, Fcpu=2MHz, Lf#, &
TR, $UT NOP, HeBid i
Fosc=8MHz, Fcpu=1MHz, L%, T
TR, $UT NOP, HeBidi
Fosc=8MHz, Fcpu=500KHz, Jofi#k,

TSN, AT NOP, H e B i
Fosc=4MHz, Fcru=4MHz, 1%L, 7t
IR, PUAT NOP, H e E G b
Fosc=4MHz, Fcru=2MHz, %,
AN, $UT NOP, HeBidi
Fosc=4MHz, Fcru=1MHz, Jfi#, 7
AN, BT NOP, e i b
Fosc=4MHz, Fcpu=500KHz, JEf#,

TR, PIT NOP, HE %

0.9

0.8

0.8

0.9

0.7

0.6

0.5

0.8

0.6

0.5

0.4

Fosc =44KHz, Fcpu=44KHz, TLH#,
lor2 — . " . o - 70 - pA
TiF5), AT NOP #6584, H e

BRI, T, TS E

I - 12 -
! B, BOR{TIF, JE Bt hA

NP, TR, TEFEDRMAE
Irp2 o e 5.5 pA
JH, BOR KH, BRI

Fosc =32MHz, Fcpu =16MHz, #AZFH

IiDLE! B, TR, TFshfAN, BFra B - 12 - mA
K
Fosc =16MHz, Fcpu=16MHz, #AZSH
lipLE2 R, Tk, TESEAN, Prats 0.7 mA
PR
Fosc =8MHz, Fcpu=8MHz, #kA TR
IipLE3 - 0.5 - mA

X BTN, P BRI

Fosc =4MHz, Fcpu =4MHz, #ENZH

IipLE4 X, T, TFEshiN, Fraigos - 0.4 - mA
il
Fosc =44KHz, #BENZTNBER, Tk,
IipLE4 TN E R, FraBEoei, - 63 - HA

P A3 RC I 5K ]
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V-, ‘IT“CPU =1‘6I§/IHZ, J<H] BOR, TIMER3 if
2 Iew BN e RC44K, REGiHENBEH, - 10 - PA
TIMER3 €N 1S A W R 1) 34 F i
MINEHEE 1 ViLi 1/O 3 L1 3E Tt 25 3\ GND - 0'3;VD \Y
WARHEL Vi 1/0 ity 1 ATt 2 A 0.7*VDD - VDD \Y
BEHE2 | Vi VO B LB AS A GND : O'ZEVD v
N 2 Vi 1/O i I it 2 A\ 0.8*VDD - VDD \%
LN E RV lic /O LI AN, Vin: VDDEXGND -1 0 1 pA
it RS HL UL loLc /0% I 4 i3, Vour: VDDBIGND -1 0 1 pA
FEHR loL1 Vout=GND+0.6 - 25 -
FL R loH1 Vout=VDD-0.6 - 21 - mA
Reut P0.2 3 I, VIN=GND - 50 -
Reu2 P0.2 #iiI1, VIN=GND - 100 -
e AN ) Rpu3 P0.2 31, VIN=GND - 150 - kQ
Reua P0.2 1, VIN=GND - 300 -
Reus WA T, VIN=GND - 50 -
FRIHEH Rep WiEEG 1, VIN=VDD - 50 - kQ
ADC HESUE Vawi ;%3{.%'1 VDD =5V 4.0 4.2 4.4
Vawz &, VDD =3V 2.3 2.5 2.6 \%
RAM fRH7HLE Vram - - 0.7 -
HE: AR AN, DL BRI %) VDD: 5.0V, GND: 0V, 25<T.
22.3AC Fif
¥ g % RAME | BAUE | BKME | B
I RC32M Jei Bl (] Tsetl Hili, VDD=5V - - 5 us
P RC44K J& i [A] Tset2 %i%, VDD=5V - - 150 us
R e i s
o Tset3 16MHz, ‘i, VDD=5V - 200 - ps
JE B[]
IR R A Vset3 16MHz 2.5 - 55 \%
TAEHE
IR 5 A Tset4 iR, VDD=5V - 2 - s
JE B[]
FIRC1 VDD=2V~55V, 25C 32(1-1%) 32 32(1+1%) | MHz
FIRC2 | VDD=5.0V,-20T~+85C | 32(1-2%) 32 32(1+2%) | MHz
FIRC3 | VDD=5.0V,-40C ~+105C | 32(1-4%) 32 32(1+4%) | MHz
FWRC - 31 44 58 KHz
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22 AFLASH W25

2 (i &1 RME | BOBUE | BRKME | BT
BE W Nenbur - 100000 - - Cycle
A DR AE I (7] Trer T=25<C - 10 - year
FLASH Ji [X #[55 B [1] TeraseL 1ANEIX (128 F5) - 5 - ms
EEPROM J5 [X # f fif ] TerASE2 1MNEX (45779 - 5 - ms
SACREPNIEN ] TeroG 1AM - 68 - us
B IUFE F IR Ipp1 Fcpu=16MHz - 4 - mA
BHNFEHLIT IpD2 - - 4 - mA
BERFEE Ipp3 - - 2 - mA
22.5ADC ##f
Z¥ 5 i BAME | BAUME | BOKfE | B
Pt e L VAD - 20 5.0 55 \Y
i NR GND<VAIN<Vref - 10 12 bit
ADC f NHLE VAIN - GND - Vref \%
ADC f N\ FFH RAIN VAIN: 5V 2 - - MQ
DL VR AHE#7 LA ZAIN - - - 10 kQ
ADC 4 i IAD ADC #ETH, VDD: 5.0V - 0.6 1 mA
ADC #ii N HLR IADIN VDD: 5.0V - - 10 HA
o AR Ltk 12 72 DLE VDD: 5.0V - - 2 LSB
VDD=5.0V, Vref=1.3V - - 5~2
VDD=5.0V, Vref =2V - - 5~2
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