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® HEIRMIIT 8051 4% ® TO/TLH & r1H8051, 1647 [z H
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® NHIEFEE 32MHz/24MHz RC ® 1&8f Hii HHPWM
® Nif 44KHz RC & EifFELR
® HNEE R AMHz— 24MHz ® 27 UART
® SRR 32.768KHz ® 1/ SPI
® CPU i i T i 24MHz e 1/IIC
& ZHEATTA & ADC il s %
e [HEf (POR) ® 7#F16+2 ch 12fitADCH
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o HMHEMHEE (0.8V) KL ® VDD A, Al
& 10 4.2/3.9/3.6/3.0/2.6/2.4/2.0/1.9V
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® ZHEATACL: BN W BRI & A
MR TSR BN TR ® N
Hefda . RIS . TR R o e/ T A
® HMEINAE S| AL EERPTM & N EA T
® A I Al it B 1/2biasi 4 LCDIR 5 & TiF&M
& il ® Uik 1.8V—5.5V
® 19/HilTYR ® EEVIAH-40CT—+105<T

® AL
® 16 AhBHT

B
® TSSOP20/QFN20
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voOERER
RS ROM Bytes RAM Bytes MAX Freq 1/0 ADC Timer PWM INT WDT
16Bit*3 4
HC88L051F4P7 16K 256+1024 24MHz 18 16+2 6 16 1
8Bit*1
16Bit*3 41
HCB88L051F4U7 16K 256+1024 24MHz 18 16+2 6 16 1
8Bit*1
FEmES Voltag TEMP Package | Simulator | Programmer | Datasheet | DemoCode DemoBoard
HC88L051F4P7 1.8~5.5Vv -40~+105<C TSSOP20 | HC-LINK HC-PM51 v v \
HC88L051F4U7 1.8~5.5V -40~+105<C QFN20 HC-LINK HC-PM51 \/ R \

12 MAER

1. ATRIERGFENE, ©BAEVDDHIGNDZ [AHE:— A (BEAUK T HET0.10F).

2. P75 BRIV EALE I, wm DA O IE S R s R ERr,  nT DLIE R A B A ORI e
BHONEIOF] B,

3. R TFEIATFLASH IAPEENE, 154F4H I 3:3.1.4. 17 E = FH I,

4. TEHATIAPERAERS, AN ST A o .
5. ADCEN % 1 syt ulit 5, @iIERT 20us 5 a5 ADC B, s ah i A SEHT IR K,
B AE I AN [A]
6. 4 ADC HIZH H 5N VDD I, ADC ##ait £l IOk 8MHz, — IR L7 E 15 4~ ADC_CLK,
TXFEAT LS B i R 1) ADC #5363 5 .
7. JEAACE LCD WA AEas T LUE 24> PORT [ % tH PWM.
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1.4 BHECE

1.4.1 TSSOP20 B|HEC B

INT5/ANS/POS[ | 1 - 20| 1 P2.0/ANS8/INT8
Vref/INT4/AN4/PO.4 [ | 2 T 19 ] PO.7/AN7/INT7
SCK/INT3/AN3/P0.3 [ | 3 @) 18| ] PO.6/ANG/INT6
FLT2/INT2/AN2/P0.2 ] 4 % 17] 1 P2.1/AN9/INT9/SDA
FLT1/INT1/AN1/PO.1[] 5 — 16| ] P2.2/AN10/INT10

FLTO/INTO/ANO/PO.0[_| 6 8 15] ] P2.3/AN11/INT11
GND [ ]7 -||_\-| 141 P2.4/AN12/INT12
VDD [ |8 S 13| P2.5/AN13/INT13/CMP1+
CMP3+/XOUT/INT1_1/AN14/P1.1[ | 9 12| P2.6/INT14/PLVD/CMP-
CMP2+/XIN/INTO_1/P1.0 (|10 11[ P2.7/AN15/RST/INT15

Figure 1-2 TSSOP20 5| fIfic &

1.4.2 QFN20 3| AL B
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AN7

= S SN =S

NT4
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NT6,

= =S =S = =

IS 5 SR &
o o N o o
[a [a W o o [a W
0 % 8 5 8
SCK/INT3/AN3/P03 [ |1 15[ P2.1/AN9/INT/SDA
FLT2/AN2/INT2/P0.2 2 14 P2.2/AN10/INT10
FLTL/ANL/INTL/PO.1 3 HCB88LO51F4 43 P2.3/AN11/INT11
GND 4 12] ] P2.4/AN12/INT12
FLTO/INTO/ANO/PO.0 5 o 11 ] P2.5/ANI13/INT13/CMP1+
© ~ ® o 9
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A < < o o
S & & oo
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- o E B
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X + - 5
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Figure 1-3 QFN20 5| Bl & P&
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1.5 5|#R

1.5.1 TSSOP20 3| jiHhiiR

1A ZFK E<3it) ]
P0.5 110 | Hy N/ 1
1 AN5 AN | ADC5 i\ H
INT5 || AR 5 A
P0.4 110 | Hy N/ 1
AN4 AN | ADC4 #ii N[
2 Vief | AN | ADC 4% st R A
INT4 || SNSRI 4 N
P0.3 /0 | A/ 1
AN3 AN | ADC3 i\
3 INT3 || SR 3 ST
SCK || R BT #I N B
P0.2 /0 | A/ 1
AN2 AN | ADC2 I\ [
4 INT2 || Sha 2 A
FLT2 I | PWM2 s il A 51
PO.1 /0 | A/ 1
AN1 AN | ADC1 A\
> INT1 I I e ol T N
FLT1 I | PWML s s A 51
P0.0 /O | Hy A/ 1
ANO AN | ADCO #i N\ [
® INTO || SR O A
FLTO I | PWMO iR il 4 A 51
GND P | Haliith
VDD P | HIEHIA
P1.1 /0 | A/ 1
AN14 AN | ADC14 ¥\ 11
9 XOUT AN | AR AR R
INT1 1 || AR E A AN R T 1 N
CMP3+ AN | [bi#s 1B 3 S
P1.0 110 | F A/
10 XIN AN | ARG T
INTO_1 || A L B A AN R T 0 F N
CMP2+ AN | [bE#s 1B 2 SN
P2.7 110 | F AN/
" AN15 AN | ADC15 ¥\ [
RST || MR AR
INT15 || AR b 15 SN

10
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P2.6 /0 | H A/ 1
" INT14 || AT 14 F A 1
PLVD AN | i R HL A I
CMP- AN | LhHgs s A O
P2.5 /0 | Hy A/ 1
13 AN13 AN | ADC13 %A
INT13 || SNSRI 13 N
CMP1+ AN | tbEgRiEn 1A H
P2.4 110 | H N/ 1
14 AN12 AN | ADC12 A\
INT12 || AN 12 F N
P2.3 110 | A/
15 AN11 AN | ADC11 %A1
INT11 I | SNSRI 11 BN
P2.2 110 | A/t
16 AN10 AN | ADC10 ¥ A\ I
INT10 I | SNSRI 10 N
P2.1 110 | F A/
17 AN9 AN | ADCY A\ 1
INT9 I | SNSRI 9 AN
SDA || WA HER R N A 0
P0.6 110 | A/
18 ANG AN | ADC6 A\ 1
INT6 I | AR 6 F A
P0.7 /O | Hy A/ 1
19 AN7 AN | ADC7 #ii N\ [
INT7 || AR 7 A
P2.0 /O | Hu A/ 1
20 ANS8 AN | ADCS i\ [
INTS || AT 8 f A

e 1=fN, O=fyt, VO =AM, P=rHJT, AN =B b

11
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1.5.2 QFN20 3| ik

JAr 4 Fx Byt P
P0.3 110 | Hy N/ 1
AN3 AN | ADC3 #ii N[
1 INT3 || AR 3 F A
SCK | R R B e
P0.2 /0 | H A/ 1
AN2 AN | ADC2 #ii N[
2 INT2 || AR 2 AT
FLT2 I | PWM2 S iEAs il A 51
P0.1 110 | A/t
AN1 AN | ADC1 A\
3 INT1 || SNSRI LA
FLT1 || PWML st e A 51
4 GND P | HEJRM
P0.0 /0 | A/ 1
ANO AN | ADCO i\ [
> INTO || SR 0 A
FLTO I | PWMO s il A 51
6 VDD P | HIEFIA D
P1.1 110 | H A/
AN14 AN | ADC14 %A\ I
7 XOUT AN | AR
INTL 1 || AT RO B A T 1 A
CMP3+ AN | LbEERIES 3 I
P1.0 /O | Hy A/ 1
g XIN AN | ZMER IR
INTO 1 || AR B A AN R T 0 BN 1
CMP2+ AN | LbEARIESN 2 FIN
P2.7 /0 | Hu A/ 1
AN15 AN | ADC15 %A\ I
? RST || s R AL
INT15 || AT 15 FA
P2.6 110 | H N/ 1
10 INT14 || AN 14 N T
PLVD AN | 3 PR HL AR I 1
CMP- AN | LLEER ot A
P2.5 110 | F A/
AN13 AN | ADC13 #i A\ [
1 INT13 | AR b 13 SN
CMP1+ AN | g iEs 1A H
" P2.4 110 | F N/
AN12 AN | ADC12 ¥\ [

12



@ holychip

HC88L051F4
INT12 || AN 12 F N
P2.3 110 | H N/ 1
13 AN11 AN | ADC11 %A
INT11 || SNSRI 11 BN
P2.2 110 | Hu A/ A
14 AN10 AN | ADC10 ¥ A\
INT10 I | A5 T 10 N
P2.1 110 | H N/ 1
15 AN9 AN | ADC9 #ii N\ [
INT9 || AR 9 F A
SDA || R T 2B E R N i
P0.6 110 | A/
16 ANG AN | ADC6 i\ 1
INT6 || AR T 6 A
P0.7 110 | A/t
17 AN7 AN | ADC7 i\ 1
INT7 || AR 7 N
P2.0 110 | A/
18 ANS AN | ADCS8 i\
INTS || AR 8 A
P0.5 /0 | Fy A/ 1
19 AN5 AN | ADCS5 i\ [
INT5 || AT 5 A
P0.4 /O | Hy A/ 1
20 AN4 AN | ADC4 i\ [
Vref AN | ADC #MBZ25 RS A\ i
INT4 || AR 4 A

?;E: I :iﬁ)ﬁ)\y O zﬁﬁ{ﬂ,

1/O =H A\ rin i, P=radil, AN =il A\

1.6 SMRTHEES] &R PTM

HC88LO051F4 N &AM Thft 5] 4 i ik (PTM), wli@ B e 4 Kk 2 B M T Re
SR E A= — M EHRYJE D (VvDD. GND) |,

1.6.1 PTM Bt

AN SIS NIIRE (TO/L3/5 AMEHIN. RXD %55 Rpthit, RE0K Rl x—udt,
B 2 M AR VE SN DD RE 51 I BC B[R] — 10 1k, pEIhRe I 7 RS 2 4 iiAb .
SNG4 D RE (TO/L/A I Byt . TXD 25845) Ry, an il 2 AN et s i D e
S ECEIE— 10 1, REEEE g, ReefE —Maha R

BATEAE, R FPIER N RGN, A5 FB NS I BE 51 BAAT J= L8, AT FEAE

>

>

TR A o

RPFEIT R RE B 2140 PCB AN T RE 51 B SR8 R 1 DL, AT A AR S e D RE 5
FRIEEAT BTN IE, AT R T A

13
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> FF N RGETH U A E R MCU I, S0 R U A B, AT BRI R G4 A

1.6.2 PTM B[4t 4h s Thee 5] il

AR R Byt i ]
TO /O | TO AN A B TO B 8h 2 i H
T1 /O | T1 B4 AN B T1 e o5 St
T3 | T3 AR
TEI 2% T4 0 T4 1k
T5 | T5 AR
CAPO | FPIEIE 0 N
CAP1 | WIREE 1 A
PWMO 0 PWMO i Hi 1
PWMO01 o) PWMOL %t [
PWM1 o) PWML1 ity 1
PWM PWM11 0 PWM11 %t
PWM2 0 PWM2 i Hi 1
PWM21 0 PWM21 it [
PWM3 0 PWM3 i Hi 1
CLK CLKO 0 I L
TXD 0 UARTL %444 1
UART RXD I/0 | UARTL 4450
TXD2 0 UART2 %4 &1 1
RXD2 | UART2 250
ADC ADCST | ADC 4§ i & 3 sh 4
e SCL /O | IIC W4
SDA /0 | IC ¥k 1
MOSI /O | SPI FIedi 1, FE ML A MHLEI A
- MISO /O | SPI FI%dE 1, ML H NI MM 4 H
SCK /0 | SPI HyIEh I
SS I SPI (1) i

14
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2 CPU

2.1 CPU ##i

HCB88L051F4 ) CPU & —/MHam Al 1T %% 8051 %, 75 FIFER) RGiH 8 T, B2 A& 481 8051
S HEFBATEYGE, A E R R

2.2 CPU MIx&FHF3

221 FERFTHEE PC

FEF U3 PC ZEM) B LRSI, A8 T SFR 2. PC K 16 fir, 2% 1 THRIEHIE LT
NP I 2 A4 o B L L HERE AL JS , PC (W{E 9 0000H, X B F HIL AR P I ok H 4R BT RE T
s — KA EfERe, M ERBENE, BRI B A R E MR IATRE -

2.2.2 &in# ACC

Zngd (ACC) fE1BL R4 )G MA, HT RALUSRMEEBZBUaH S B, B RCPUT TE
BB 2728, KEBIRA HPATHE @ T 2 nEsACCHET

223 HHFEHB

WA BT T DNREMBRIEE H I B NS4, T T BORIE M ERE IS H R Bis AR,
FEABATIRERIZ N, AT LAyl 3 A7 3 6

2.2.4 BBFRSTHERS PSW

BEAF A R ORAE ALY IS AR AL BRAS, IR BRI AR A5 W] DM AP R P e R2 1)
FAF, GO AR, RS ALE LU PR

w5 7 6 5 4 3 2 1 0
RIW RIW R/W RIW R/W RIW R/W RIW R
=X DAL 0 0 0 0 0 0 0 0
P CY AC FO RS[1:0] oV F1 P
frgw's PLRFS PiEA
BEALHE L b AL
7 cY 0: BEARIZHE A, Joidtfr s ir
1: HAREBHS, FAreifsis
B AL E A AR AL
6 AC 0: BEARIZE A, JoklhBhdkfr sifs 7
1: HABHS, AR AL
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HCB88L051F4

5

FO

HP B s fr

4-3

RS[1:0]

TAERFAT S A
00: %% 041 (00H~07H)
01: 5% 141 (08H~OFH)
10: 25 241 (10H~17H)
11: %5 341 (18H~1FH)

oV

it Rasy i VA
0: ot

F1

F B RE s

AR EAL

0: ACC Zifrde 1 iMNECk 0 BRE %L

1: ACC #fFat 1 I B0y A

2.2.5 HEFRIEET SP

HERRFRETSP& —8AL T F 2788, Efa/n tH HERR TIESAE 1 ARAM A A B . B LR AL ), SP
E NOTH, (EfSHERR G52 EHOSHEA LI UG, % [ FI08H~1FH B e/ & T TAE S (7 251~3, A {EfEf ik
THH B R B X, A% a4 SP B OB K IMEL o 5L F LI HERR A2 m) A2 i), 9n: SP=30H,
CPUBAT — 2 F 48 2 B B iy 5, PCiEAR, PCLIRHHI31H, PCHIRYFI32H, SP=32H.

2.2.6 FIEIEE DPTR

BAEFRETDPTRAZ — /MM & 2 A7 2%, P/ N8AL 27 743 DPH (15847 ) FIDPL (i847) 4.
MR A H R HUA AN 16471 £ HE 75 4 DPTROAIDPTR1,
(INSCON.0) AR B ARE F B Fa 4t

2.2.7 BIBRBEHEFETFA INSCON

FIF — ks 1), AladE s ¥ EDPS

w5 7 6 5 4 3 0
R/W R R R R/W R R/IW
=X DA 0 0 0 0 0 0
(DRSS IAPS DPS
frgms MRS TiEH
7-5 REAL (528 0, HIERO
MOVC #:4 X 1k #5407
4 IAPS 0: XFEfF X85 Hfk
1: X} OPTION [Xi#/F
3-1 RN 2N 0, 5RO
AEE =LA SR VA
0 DPS 0: #¥s+5% DPTRO

1: FdEfe%r DPTR1
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3 e

3.1 B (FLASH)

3.1.1 FLASH 4%

> 7E AR YE N ERRE AT R bR A G R A

TELL YR (ICP) HEAESCRFE N BRHURIE R A

ICP #:E R ¥ & 32 fir B kAT (R4

TER SRR (AP CRER 7 E & A 3RS F12% EEPROM [X
R AR AR5 5

BERMED 10 JHKk

Bl RAF R 2D 10 4F

128 FHIN LAEIX, 8 ANEIX N 1T, 4 TUN—AMEY AL

YV V V V V VY

3.1.2 FLASH ¥iiE%24

FLASH F#RAERT DAy oA : S—Fuilid TR (JfE4s. FERds) X FLASH 47k, . 5
Bl RO SRR TE R AR (ICP); &8 Al Fl P REFRARRG X FLASH oAt b [X #4752
B BEAE, X7 B FCONTE R g AR (AP .
3.1.2.1 ICP#/ER LR

AT LLOE EAIHLR RS ICP #AE AT 3 /Y, #ASK RN 4 MY (32 60), —HA
BTN, o REHNIEFZEEA AT ICP #4E, BN AR FLASH $HATAT M E/E, 1XRE
A LA BRI AR
3.1.2.2 ICPEEE B FLASHR

ICP IUBEARYT LL 4K FAT NARP AL, 24— 4K T4 2 [0 LR P E RERT, ICP 2iX AN 4K 775
23 0E), S HORMEE N4 0, EAEVRTLLE ICP #E AT E .

ICP HIHE SR T A2 LA 4K T IR BN, 20 B 4K T 5 5 S (R e, ICP W5 AN REIE R
FMFEXA AK 2306, SRS WA RV

FORT L AK 7 3 [ SR AP R A e, (EE RV EERR S BN, WA Je R 5 1R A5 1% 4K 2740 25 () )13
oV, BRI,

ICP (M8 5 fRyr @ S L RACE, 4TS HLES WL HC-LINK H P Fiit.
3.1.2.3 IAPEEE S FLASHR

IAP j@i MOVC #64Ki FLASH, 1AP Bf- 4 LA 4K FA7 N 8L, IR —A 4K Z i S (A B T
FeARdr, HAh 4K FEATZEAIK MOVC #5430 A 4K 23], SRR AL, HIXA 4K F
A [E] 1) MOVC $84 7] LA H & 198

IAP #2'5 FLASH (2538 W, FLASH IAP #:1F, 1AP [ S 19 LL 4K 7 N AL, IAP #2522 /i
AN X 3R S AR R AR, A AR S R A RE AT 1AP (I3RS

FXT L AK T 2 (AR A R, (H R RVFERRR S SO\, M AT Je R0 fa 3R 13 1% 4K 75 25 Al ik
oV, HEEMEPH.

IAP LS Ryl AUV RECE, VEANTE LIS S I HC-LINK F P F

17
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HCB88L051F4

3.1.3 OPTION

£ 16K [¥] ROM Z AT — A A1) OPTION [X 35, fFiIN A F 7 g U — 288l . H
BCEMEM. SR ECE . B R M EARPNE. Btk Bo i &,

Huhk HAFR Huhb R FK Hhk HFR Huhhiwds Eys
0x0000 SN_DATAO 0x0020 FLASH_SCO 0x0031 ERST_ENB 0x0100 CHIP_IDO
0x0001 SN_DATAL1 0x0021 FLASH_SC1 0x0038 WAIT_TS 0x0101 CHIP_ID1
0x0002 SN_DATA2 0x0022 FLASH_SC2 0x0039 BORVS 0x0102 CHIP_ID2
0x0003 SN_DATA3 0x0023 FLASH_SC3 0x003B BORENB 0x0103 CHIP_ID3
0x0004 SN_DATA4 0x003E RVCFG 0x0104 CHIP_ID4
0x0005 SN_DATAS 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 0x0128 rc32m_trim
0x000C ID_DATA4 0x012C rc24m_trim
0x000D ID_DATAS5
0x000E ID_DATAG
0x000F ID_DATA7

HC88LO051F4 £ ) I #R 2= [El {4k —A> CHIP_ID, —3L 8 />

FUAf DIZERRF HE I MOVC Kk, T L@ TR .
SN_DATA 1 ID_DATA & J* H & X, FLASH_SC N/ 354y, it T BBt E,
A5 B ARRSE I — A, B2 T DA B AIE L 1), -t ml DAFERE 7 il MOVC SR
ER: 1. HPFERATEE OPTION #:AEHT, 7FENG 7747 4% INSCON[IAPS]f & 1.

2. HEREen” A N R B RO
FICi& S EECHIP_IDRFEFF IR

ITNFLASH 5L 1 352 BT = B ) 5 is

W, RSN ID, AESE, H

void Flash_ReadArr(unsigned int fui_Address,unsigned char fuc_Length,unsigned char *fucp_SaveAurr)

{
while(fuc_Length--)
*(fucp_SaveArr++)=*((unsigned char code *)(fui_Address++));

IEELCHIP_IDIE, FFLrAF Flread_chip_id#2H B
unsigned char read_chip_id[8];
INSCON |= 0x10;
Flash_ReadArr(0x0100,8,read_chip_id);
INSCON &=~ 0x10;

[ICHIP_IDFF 46 itk >/0x0100

IR T EESN_DATAELID DATA, R E &bl Ry,

18
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HC88L051F4
3.1.3.1 SRR A REERST_ENB
(VR 7 6 5 4 3 1 0
o ERST_ENB
s (VKR Yi B
7-1 TREA AL
A5 L Re
0 ERST_ENB 0: /MHRSTHIA
1: P2.7 4 GPIO
3.1.3.2 B EFEOPTION)G & &R MWAIT_TS
oS 7 6 5 4 3 1 0
(EERS) - - - WAIT_TS
(e RS AFF5 L
7-2 TREE L
A7 E i option J& S A [R] & AL
00: 8ms
1-0 WAIT_TS 01: 4ms
10: 1ms
11: 16ms
3.1.3.3 BORKMI L K 1%EFEBORVS
S5 7 6 5 4 3 1 0
frf s - - - BORVS
fréwm= A FF5 L
7-3 (DA
BOR #&: il & AU B Ar
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

19
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HC88L051F4
3.1.3.4 BORfEHEEBORENB
Préws 7 6 5 4 3 2 1 0
T i BORENB
fréws S5 i B
7-1 - TRE AL
BOR f#ifigfir
0 BORENB 0: BOR f#ifiE
1: BOR %%
3.135 F RN MEERERVCFG
Préws 7 5 4 3 2 1 0
M5 | RVSEN - RVADR[3:0]
Ardw5 PLFFS ViEH
o= R VA I 2R [
7 RVSEN 0: - ihE
1. ffRes —HhmE
6-4 - FREE A7
BB A R E A
B ERNE = {RVADR[3:0] ,0000000000B}
3-0 RVADR[3:0] |

1. RVADRI[3:0]=0 I, /% =& fr A &k A1 0x0000H H 5.
2. RVADRI[3:0] { fEfC & 1000, 1100. 1110. 1111 P9/, Bp%E—
AR AR H e 1K, 2K, 4K, 8K,

3.1.4 FLASH IAP #4E

HC88LO051F4 ] FLASH —3t45 128 MM E X, 128 NMFHiN— /M X, 8*128 Bytes = 1K Bytes —
i, 1K Bytes*4 = 4KBytes N—1k,

IAP 5 2 FiT b Uit AT — IR R A, AP —IREERR — DB X (128 7719),  IAP #ERRIN ik 7y
AT DR B X ittt 1AP 5R AT S, BKE —PFET.

IAP %k — /i X [{I (]2 5ms, 7E CPU_CLK Jy 16MHz i, 1AP 5—/AN T [¥Ef A2 23ps, 7E
CPU_CLK 4 2MHz It}, 1AP 5 —AN55 (i} ) J& 37ps.

3.1.4.1 IAPEEERE

HC88LO51F4 ¥y FH 7 #2 AR rI % FLASH #EAT1. 8. SHAE, 1B P B3 sl i B A
M, APRIER P AT FLASH #1224, s
1. fE#AT FLASH [ IAP 5 2 /i, FREMEY & SFR B FREQ_CLK Ziff#y, 8P HHI CPU
I RIAI%, FREQ CLK 7577 #sfic B {45 T CPU WP AIRIE, /R IMHz, Bt H §r
CPU [HIgfT4% N 16MHz, FBHACE %7 7# FREQ_CLK=0x10. #IXTE IAP 52 fl, K

CPU I i 4 38 % . 24 CPU B AL T IMHz IS, ANfEd
k.

1T FLASH 1] IAP 25 #¢

20
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HCB88L051F4

2\
3\

RGUEREAT VAP AR, AN R AE AT o
f£ Option FFX BRI IAP #E 5 RY, MEREM P AL I e f X ORIPAL, AT DA R PRAERE 7 [X
NS BRI RR

AP G EAERT, FUCCHITWT (EA=0), HATRIE IAP BRAFIIE A SR, 17 IAP 4

FEARENUE, TR R .

 EAT IAP FRARRT, ASnTiE ) S IB PR EIREAUR . R S BE s R O, BA

VORI ARAT it (1075 20, B — A X A m g B, tn] DUORAIE 53— DXk ) 8l
P H

3.1.4.2 IAPIE & 74 IAP_DATA

(VR 7 6 5 4 3 2 1 0
RIW RIW R/W RIW RIW R/W RIW RIW RIW
P=E0A:) 0 0 0 0 0 0 0 0
(RS R=) IAP_DATA[7:0]
oS (VKR iBA
7-0 IAP_DATA[7:0] | IAP %#f & f74%
3.1.43 IAPHIIEFF /748 |IAP_ADDRL. IAP_ADDRH
IAP_ADDRL
oS 7 6 5 4 3 2 1 0
R/IW R/IW R/W RIW RIW R/W R/W R/IW R/IW
E=R DA 1 1 1 1 1 1 1 1
(SRS IAP_ADDR[7:0]
(e RS L5 Wi B
7-0 IAP_ADDRI[7:0] | IAP #fERS bt 25 A7 2K )\ AL
IAP_ADDRH
PréwS 7 6 5 4 3 2 1 0
R/W R R RIW R/IW R/IW RIW R/W R/IW
=EKLE 0 0 1 1 1 1 1 1
(KRS IAP_ADDR][13:8]
(Ve TRE RS Wi 1
7-6 - N
5-0 IAP_ADDR[13:8] | IAP #{EmS [Hhik 25 7748 = /L

R BAEMBUS 4 REIET IAP MUl AF A7 4%, T H —RERAESE UG, IAP Ml F 345 H) OX3FFF.

21




@ holychip HC88LO051F4

3.1.4.4 IAPfF & F 2% IAP_CMDH. IAP_CMDL

IAP_CMDH
(VR 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W RIW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(DAGRS) IAP_CMDH[7:0]
s (VKR Yi B

(R SR W= A
OxFO: fi#4i(22 4~ CPU W45 H a8, 1AP_CMD[7:0] = 0x00)
OXEL: fil ke —ikAE
0xD2: Jpi [X #E[k
0xB4: ?iﬁéﬁ%%
Ox87: #PFEAL, RArHihk>y 0000H, S H ARSI
0x78: #AFE AL, EAiihty 0000H, AL
Hefd: s

7-0 | IAP_CMDH[7:0]

IAP_CMDL
oS 7 6 5 4 3 2 1 0
R/IW R/W R/W RIW RIW R/W R/W R/IW R/IW
BAE 1 1 1 1 1 1 1 1
(RS R=) IAP_CMDL][7:0]

S 's (VR LA
IAP_CMDH][7:0] % %
7-0 IAP_CMDL[7:0] | 7E: S5 A IAP_CMDL[7:01%#5 0420 v 2 15 N IAP_CMDH[7:0]1%) )2
i, 5 NPREE e A OGHRAE,  RIAH DGR E 2 2RI
EAE R

1. P27 18] el X H B
IAP_CMDH = 0xFO;
IAP_CMDL = 0xOF;
IAP_ADDRL = 0x80;
IAP_ADDRH = 0x00; /A%EHE5 1 X kR, —ANmIX N 128 =45
IAP_CMDH =0xD2; /H&EFEAET A, Fo X HERR
IAP_CMDL = 0x2D;
IAP_CMDH = 0xE1; //fphk
IAP_CMDL = Ox1E; //filt’% )5 IAP_ADDRL fi&[f] OXFF, |AP_ADDRH 517 0x3F, [A]i H 24
.
2. P T s
IAP_DATA = 0x02;  //Fp S FEEds, 5 N0 25 A7 o 0 0 HCAE ff 30 2 i
IAP_CMDH = 0xFO;
IAP_CMDL = OxOF;

22
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IAP_ADDRH = 0x00;

IAP_ADDRL = 0x00;

IAP_CMDH = 0xB4; /HEFHAET X, F i 9mfs

IAP_CMDL = 0x4B;

IAP_CMDH = 0xE1; //fih%k

IAP_CMDL = Ox1E; //fi/xJ5 IAP_ADDRL #5[r] OxFF, IAP_ADDRH 4§ 0x3F, IAP_DATA
e 0x00, [HI E sh e
W B2 G, SHubk. BRI AR WIARREIR NTAT$5 4, D AUE AR
3. BAEEAL (A E RS IE )

IAP_CMDH = 0xFO;

IAP_CMDL = OxOF;

IAP_CMDH = 0x87;

IAP_CMDL = 0x78;
4, AR AL(E SRR IE )

IAP_CMDH = 0xFO;

IAP_CMDL = 0xOF;

IAP_CMDH = 0x78;

IAP_CMDL = 0x87;

3.1.5 FLASH ICP #4E

3.1.5.1 AL H K

F P A BT HC-LINK /7 2% (902 77 2o MCU HEHAT T BRI SRAE, 24 MCU S MR7E F i b
Ja, WMEAPRAHEREAM T, AFHEEREIRZL (VDD GND. SDA. SCK), HF R4t
Wiee, O EASIRAt . MH P RGN AR BN, ATLURH IREE N mfEE, 27 - NEM
SUH, A7 B TE A A 1 B 2 WL HC-LINK A P it

FAh, BOAGRFEE TAERBUKR, AP R 3 NG gmFES] I (VDD SDA. SCK) MW A
R, WNEFR. R ANE R AL N, R B AN R AL 5] I T B 4

HC-LINK

MCU

VDD
P2.1/SDA
P0.3/SCK
P2.7/RST
GND

Ooooon
Ooooon

\”7.

o —
Application

Circuit

- il

Jumper

Figure 3-1 HC-LINK Z F& A %4
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HRH ICP BT BRI, R UL M R 2D PR AT 3 A

1. fEFURIRFERTIIATFBREE (Qumper) , ARIHT HELES 2 B A 5| 0.

2. WO gnAE o SRR Flash R84 1, H AR,

3. HMRELTRJEWIT Flash g feas i 1, JERRBREZL KR N H] AL o

3.1.6 FE_HFMHERE

IR P AEACRSIE TR RO B 1 AR B AL R RE AN B A R, A BRI EA)E, PC
SEERAE BN, THEHATH RS SR, HP 5 SRR R G T R E AN E A
MR A ALRR R, IS P st 52623 0X0000H Ak, FFaGHAT F - SRR

SEThRE T LA SR SEHL ISP ThaE, R HCHRE ISP 51 325, R ISP 51 SiRfF M EEIH —
A EAE TR FLASH o, JFERESE —RAZAEHRE. XA sl OB B 2951 ISP 5
SRR 58 B LR (0 B8 o
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HCB88L051F4

3.2 BiEfFt#Es (RAMD

HC88LO51F4 A it 7 256 Bytes P45 RAM A1 1024 Bytes P #34 fE XRAM SKAE N EE 7 ik
& o T EDABIEAA AR 2 4.

FFH

17H

10H
OFH

08H
07H

00H

M RAM HE 128 Bytes (0x80 ~ OXFF) 25K FH %5 17 # 1A) 4% -1k 5 e

] 4% - 1kiE FHHRAM

03FFH

BT HESFR

BHHRAM

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

3 TAR A A4

2 TARR A4S

FIH TARA 4%

HOH TAR A A%

0000H
Figure 3-2 4 f71i 2 7~ =

XRAM

WP RAM (XRAM) [r L 52 0x0000~0x03FF, 17 A N34 RAM (1177 1 F14% 45 8051
R HLVT AN B RAM 1R 77 A0 ], (B ANEZI 1/O H AEILZmis &, WY RAM iE i MOVX
845, B MOVX @DPTP (# MOVX @Ri.
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3.3 FFRINAEF 75 (SFR)

3.3.1 RFERIRE A AR

3.3.11 EBIHEESFR
0/8 1/9 2/A 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 - PWMI1EN PWMI1PL PWM1PH PWM1DL PWM1DH PWM1DTL PWM1DTH
EO ACC PWMOEN PWMOPL PWMOPH PWMODL PWMODH PWMODTL PWMODTH
D8 - - PWMOC PWM1C PWM2C PWM3C PWM3P PWM3D
DO PSW LCDCON
C8 - T3CON TL3 TH3 T4CON TL4 TH4
Co - T5CON TL5 TH5 RCAPSL RCAP5H
B8 IE1 1P2 IP3 LVvVDC LVDCMP WDTC CRCL CRCH
BO - 1P4 - - ADCCO ADCC1 ADCRL ADCRH
A8 IE 1PO IP1 SPDAT SPCTL SPSTAT IICDAT IICADR
A0 P2 - INSCON - - - IICCON IICSTA
98 SCON SBUF SADDR SADEN - - SCON2
90 P1 TICKCON TICKL TICKH - - PINTFO PINTF1
88 TCON TMOD TLO TL1 THO TH1 CLKSWR CLKCON
80 PO SP DPL DPH - - - PCON
3.3.1.2 AN B XSFR

P& XSFR R HF XRAM [FIFERIV5 i 755, I MOVX A, @DPTR fl MOVX @DPTR A 3k
TS .

B tin 'S — Mk Ay OXFESS 1) XSFR, #:/EW T

MOV A, #wdata

MOV  DPTR,#0xFES8

MOVX @DPTR, A

b bl HOXFESIIIXSFR, #EAEUIT:

MOV  DPTR,#0xFE89

MOVX A, @DPTR

i FHCIE 5 ke gmAent, W75 Z#define ALLOCATE_EXTERN, Jf H#include "HC88LO051F4.h", miw]

CLMB#RAE Ha% T hE35 7 a5 — 4, HEWR(EXSFR, Hi:
ADCC2 = 0x4D;
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HC88L051F4
FBXSFR (E:HihOxFES0)

Y2 R XSFR £k Pt bt XSFR £/ Rz XSFR %%k s itk XSFR &%
0x0000 TCON1 0x0010 - 0x0020 WDTCCR 0x0030 PITSO
0x0001 - 0x0011 CLKDIV 0x0021 - 0x0031 PITSL
0x0002 - 0x0012 FREQ_CLK 0x0022 CRCC 0x0032 PITS2
0x0003 - 0x0013 CLKOUT 0x0023 - 0x0033 PITS3
0x0004 TACON1 0x0014 XTALCFG 0x0024 BORC 0x0034 -
0x0005 T5CON1 0x0015 SPOV_RSTEN 0x0025 BORDBC 0x0035 -
0x0006 T5CON2 0x0016 LXTALSPD 0x0026 - 0x0036 -
0x0007 - 0x0017 - 0x0027 LVDDBC 0x0037 -
0x0008 S2CON 0x0018 ADCWC 0x0028 - 0x0038 PINTEO
0x0009 S2CON2 0x0019 - 0x0029 - 0x0039 PINTE1
0X000A S2BUF 0X001A ADCC3 0X002A RSTDBC 0X003A -
0x000B BRTSEL 0x001B ADCC2 0x002B AWDCON 0x003B -
0x000C - 0x001C ADCDLYH 0x002C ADCHTRH 0x003C INTO1_PINS
0x000D - 0x001D ADCDLYL 0x002D ADCHTRL 0x003D TRMEN
0X000E - 0X001E ADCCONTV 0x002E ADCLTRH 0X003E TRMV
0X000F - 0x001F ADCGAPV 0x002F ADCLTRL 0X003F -

¥ BXSFR (E:HhtOxFEC0)

GV 2R XSFR 4%k it XSFR £ e HhE XSFR £ #K stk XSFR &%k
0x0000 SCRHO 0x0010 CAPHO 0x0020 PWMOPHASEH 0x0030 PWMOCMPH
0x0001 SCRLO 0x0011 CAPLO 0x0021 PWMOPHASEL 0x0031 PWMOCMPL
0x0002 SCRH1 0x0012 CAPH1 0x0022 PWM1PHASEH 0x0032 -
0x0003 SCRL1 0x0013 CAPL1 0x0023 PWM1PHASEL 0x0033 -
0x0004 SCRH2 0x0014 - 0x0024 PWM2PHASEH 0x0034 -
0x0005 SCRL2 0x0015 - 0x0025 PWM2PHASEL 0x0035 -
0x0006 SCRH3 0x0016 - 0x0026 - 0x0036 -
0x0007 SCRL3 0x0017 - 0x0027 - 0x0037 -
0x0008 SCRH4 0x0018 CAPCONO 0x0028 PWMOINTDIV 0x0038 PWMENA
0x0009 SCRL4 0x0019 CAPCON1 0x0029 PWMI1INTDIV 0x0039 PWMCONO
0X000A SCRH5 0X001A - 0X002A PWM2INTDIV 0X003A PWMCON1
0x000B SCRL5 0x001B - 0x002B - 0x003B PWMCON2
0Xx000C SCRH6 0x001C - 0x002C - 0X003C -
0x000D SCRL6 0x001D - 0x002D - 0x003D -
0X000E SCRH7 0X001E - 0X002E PWM3CLKS 0X003E -
0X000F SCRL7 0X001F - 0X002F - 0x003F -
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HC88L051F4
FBXSFR (E:HihoxFF00)

Y2 R XSFR £k Pt bt XSFR £/ Rz XSFR %%k s itk XSFR &%
0x0000 POMO 0x0010 P2MO 0x0020 - 0x0030 -
0x0001 POM1 0x0011 P2M1 0x0021 - 0x0031 -
0x0002 POM2 0x0012 P2M2 0x0022 - 0x0032 -
0x0003 POM3 0x0013 P2M3 0x0023 - 0x0033 -
0x0004 - 0x0014 - 0x0024 - 0x0034 -
0x0005 POLPU 0x0015 - 0x0025 - 0x0035 -
0x0006 - 0x0016 - 0x0026 - 0x0036 -
0x0007 - 0x0017 - 0x0027 - 0x0037 -
0x0008 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 -

¥ BXSFR (E:HihtoxFF40)

GV 2R XSFR 4%k it XSFR £ e HhE XSFR &% stk XSFR &%k
0x0000 POODBC 0x0010 POOUT 0x0020 COMPOEN 0x0030 -
0x0001 PO1DBC 0x0011 P1OUT 0x0021 COMPIEN 0x0031 -
0x0002 P02DBC 0x0012 P20UT 0x0022 COMP2EN 0x0032 -
0x0003 - 0x0013 - 0x0023 - 0x0033 -
0x0004 - 0x0014 - 0x0024 - 0x0034 -
0x0005 - 0x0015 - 0x0025 - 0x0035 -
0x0006 - 0x0016 - 0x0026 - 0x0036 -
0x0007 - 0x0017 - 0x0027 - 0x0037 -
0x0008 - 0x0018 - 0x0028 - 0x0038 -
0x0009 - 0x0019 - 0x0029 - 0x0039 -
0X000A - 0X001A - 0X002A - 0X003A -
0x000B - 0x001B - 0x002B - 0x003B -
0Xx000C - 0x001C - 0x002C - 0X003C -
0x000D - 0x001D - 0x002D - 0x003D -
0X000E - 0X001E - 0X002E - 0X003E -
0X000F - 0X001F - 0X002F - 0X003F -
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¥ BXSFR (E:HihOxFF80)
et Huhk XSFR £ # Pt bt XSFR £ # Az stk XSFR %%k s itk XSFR &%
0x0000 TO_MAP 0x0010 PWMO_MAP 0x0020 TXD_MAP 0x0030 -
0x0001 T1_MAP 0x0011 PWMO01_MAP 0x0021 RXD_MAP 0x0031 -
0x0002 - 0x0012 - 0x0022 SCL_MAP 0x0032 -
0x0003 T3_MAP 0x0013 - 0x0023 SDA_MAP 0x0033 -
0x0004 T4_MAP 0x0014 PWM1_MAP 0x0024 $S_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 CAPO_MAP 0x0018 PWM2_MAP 0x0028 TXD2_MAP 0x0038 -
0x0009 CAP1_MAP 0x0019 PWM21_MAP 0x0029 RXD2_MAP 0x0039 -
0Xx000A - 0x001A - 0x002A - 0x003A -
0x000B - 0x001B - 0x002B - 0x003B -
0Xx000C - 0x001C PWM3_MAP 0x002C - 0x003C -
0Xx000D ADCST_MAP 0x001D - 0x002D - 0x003D -
0X000E - 0X001E - 0x002E - 0X003E -
0X000F CLKO_MAP 0X001F - 0x002F - 0x003F -
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4 RGHTHP

4.1 RGHT Rt

HC88LO51F4 5. AL R Gl ¥ 4 A B ol ik -

> ANE EAER IR B (AMHZ~24MHZ)

> ANMTRAR IR B (32.768KHZ)

> WEBEH RC B 4F (32MHz)

> WEMEA RC B4 (44KHZ)

PSR E RS B Cln kBRI 2 R 4 RC, IZE RC32M_DIV[L1:015 45 FIRTHeRD /i
osc_clk, HAHA Foscr FIMAN Tose, T EH TN, osc_clk 7] LLHEAT 1-255 2 (AT SAB 1434,
SYRE I BRic i CPU Bl , HARN Fous, BTN Tepue

O AN G, BREFENE RC /E N ARG 4, H Fo N 4MHz, Fopu oA 2MHz, AT LLUHE
T i A O A A 2R AR osc_clk AT cpu_clk AR .

CPU fx & Al LUBATAE 24MHz SRR, G Ank i eh R T 24MHz, 75 80 LBk T /040, {1
CPU W i 45 T 58U T 24MHz.

RC32M w] LU AL & TRMV #4725 Ul RC24M, BARSZHLLFEVE L TRMV #4745 .

RC44K .
| WDT
clk_sel[1:0]
L wdt_clk— | 2
1 A&
RC32M  [-rc32m_clim Z -
/8
1-255
| I b e osc_clk L cpu_clk—m»{ CPU
xtal_sel
high_xtal_clk—m=l
U xtal_clk————m]
low_xtal_clk X
> Timer3
-

Figure 4-1 R ZGiHBIHE R
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4.2 PUERET Y

BRI N 3 RC (RC32M) AT A RC (RC44K) WFT,  FH - alaE id #x i R AT e % .
A RC (RC4A4K) L s ik wdt_clk, - TBITIMEN 23805, Bl LU T R4t
B, NEEA RC (RC32M) it IR £hC i re32m_clk, #] PLEEAT 1/2/4/8 4343,

4.3 HPEETR

AR b A R AR S RIS B (AMHZz~24MHz) AN SL 3R (32.768KHz) Wiff, /7 wli
WA BATIE R, . 280 XTALCFG 2 17 a3 1 8 1 715 e IR I b e 45 xtal_clk.

(=

XIN

—— Crystal

XOUT I ¢

Figure 4-2 AN & R S 78 57 A
R
1. endRER B ARHEE N 20pF, ZAE AL SR AN RIR ST, ARSI E .
2. AREAIRAN XINS XOUT ¥ 12 8] (4 B ER 25 NAE 10mm LYY o
3. AN AIRAT, RiFEsr T ERTIE s R DGR FH S EO sk, DR e RE .
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4.4 REFTBIHRFFES
4.4.1 B ePIEH A5 CLKCON
Préw's 7 6 5 4 3 2 1 0
R/W R R R R R R/W R/IW R
SAMH 0 0 1 1 0 0 1 0
. | HXTAL | LXTAL HSRC LSRC
IKae= - XTALEN | HSRCEN -
RDY RDY RDY RDY
fréms PrfFE VLB
AR A R R IR AL
0: AN = A0 A IR A U
7 HXTALRDY N o
1: AN I s IR & 2
VE: AR B S 0 B E 1.
AN ERARAT SRR S AL
0: ARSI SR A v &5
6 LXTALRDY o
1: HPERARAT P v 2 ik 2
VE: AR B S0 0 5 E 1.
W B RC IR 17 2 IR S AL
0: WEBE RC A%
5 HSRCRDY N o
1: WEEH RC %5t 24
e A A 0 BE 1.
BT RC HR¥5 85 IRASAL
0: WHEBEAN RC KU
4 LSRCRDY o
1: WNEMEH RC 4% mt 24
e AR A SE 0 BUE 1.
3 - PREE AL
AR SRR A REAL
0: AhERdaIREE M
2 XTALEN N
1: HMEREEIRAT T
VER: [ERER, T EHER T N I 10 Ak B O AR SO IE .
3 A RC 4R % Al e fir
1 HSRCEN 0: HESE4 RC M
1: W& RC $TH
0 - PREE AL
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4.42 BYEpEETFa CLKSWR
(VR 7 6 5 4 3 2 1 0
R/W R R R/W RIW R R RIW RIW
SAME 0 1 0 1 0 0 1 1
R CLKSTAJ[1:0] CLKSEL[1:0] RC32M_DIV[1:0]
e A5 L
=
ARG BR S
00: 4Rl RGEH o P EREA RC
01: MRl RGH Py =4 RC
7o CLKSTAILOL |0, s Regomt b s i
11: AT RGBS S R
e RG2S RN B DS AR
RGBT
00: & RGEm 4 N RSN RC
01: JEFERGW P PR = RC
5-4 CLKSEL[1:0] 11. 10: & RGBS IR
e RGN PR, U R BREIRAS AN 1, B AE S /T
WP, Ui, JREBIAS AZCH: EREE I RGN BC i osc_clk,
HAEN Foser N Tosco
3-2 (DA
W BB FAT RC 2047 2 8
00: rc32m_clk
1-0 | RC32M_DIV[1:0] | 01: rc32m clk /2
10: rc32m_clk /4
11: rc32m clk /8 (ERIN)

4.4.3 BHeP o MEF A CLKDIV

w5 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W RIW R/W RIW RIW
SAE 0 0 0 0 0 0 1 0
R a= CLKDIV][7:0]
frgw's PLRFS L]
CPU HHp /-4 250, BRIAK 2 734
7-0 CLKDIV[7:0] | FCEfE N 0 B 1 BF, BFEhA A HABE R T, FEES T 00 R5LG
W UG IR CPU I, HAREN Feus JEIHN Tepuo
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4.4.4 BHehiE i fFEE CLKOUT
frgms 7 6 5 4 3 2 1 0
R/W R R R/IW R R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
IDRRES - CLK_OUT_EN - CLK_OUT_ SEL[2:0]
s 55 L
7-5 - (DA
N e B A R AT
4 CLK_OUT_EN 0: 2% bR st
1: FoVFI s
3 - (DA
N e R e AR AT
000: 1%&F% cpu_clk
001: 1%&4% osc_clk
010: 1E4¥ wdt_clk
2-0 CLK OUT_SEL[2:0] | 011: #%#% xtal_clk
100: 4% rc32m_clk
101: &+ re32m_clk/2
110: %+ rc32m_clk/4
111: %FE re32m_clk/8
4.4.5 SR ERIREC B & 788 XTALCFG
S 's 7 6 5 4 3 2 1 0
RIW RW | RW | RW | RW R/W R/W R/W R/IW
BAME 0 0 0 0 0 0 0 0
fif5S | HXTAL_CFG LXTAL_CFG HXTAL_MODE_SEL | RC_PD EN | XTAL_SEL
fréms (VR LA
A A AR AR warmup THEUELE R, T R D BT A0S e AT R
00: 2048
7-6 HXTAL_CFG 01: 256
10: 16384
11: 65536
HMEARAT AR warmup THEUEE R, TR iR BT AR AT R
00: 16384
5-4 LXTAL_CFG 01: 4096
10: 1024
11: 65536
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AR AT A IR IR RS
00: &P 4M/BM PR

3-2 | HXTAL_MODE_SEL | 01: #£# 4M/8M @R RIKENRE M, TEMRE TAERS, IR
B, HipkeE
11: % 16M/24M ¥R
R4 BOR EAiKE, mifilN# RC KHES
0: R%ir~4 BOR EALN, AHmAANH RC
1 RC_EN_PD 1: R4 74 BOR AR, KHAEHIANE RC
e WA ATH T BOR MERERITE AL T, P2 VDD TR R I R 45
Ii#E.
AN IR BT
0 XTAL_SEL 0: AMBAESN IR 32.768KHz

1 AhER IR

4.4.6 {RHR IR INE R 725 LXTALSPD

frdm s 7 6 5 4 3 2 1 0

R/W R R R R/W
p=EDAEN 0 0 0 0 0 0 0 0
(VAR SPD
fréw= AFF5 YiHe

7-1 (DA
32.768KHz I A5 & % i i B
0 SPD X VDD <3.6V B}, 1% SPD=1;

24 vDD>3.6V I, # & SPD=0.

35




@ holychip HC88LO051F4

447 BEPIIERTFHFS FREQ CLK

TERAT FLASH 1 1AP #5 8iE R4tk NN i, FRERLEDY B SFR B FREQ_CLK 747
7%, T80 H 77 CPU KP4, FREQ_CLK ZF {743t & ME S5 T CPU WP AR 1E, /NN 1IMHz,
B4n H BT CPU HEZATHI% N 16MHz, TRHAC B %77 4% FREQ CLK=0x10.

FREQ CLK
(VR 7 6 5 4 3 2 1 0
RIW R/W RIW RIW R/W R/W RIW RIW R/W
SAE 0 0 0 0 0 0 1 0
(hEERS: FREQ_CLK]7:0]
oS (VKR JiEA
7-0 FREQ_CLKI[7:0] | 47 CPU W44z 75 f7 4%

ZEF TR
CPU #i% N 24MHz I, it B 15 4 0x18
CPU #i% N 16MHz I, At B 18 A 0x10
CPU i )y 8MHz i, M B 1ty 0x08
CPU #ii% Ny AMHz i, B {8y 0x04
CPU il 2MHz i, it & 184 0x02
CPU #i% /N 4T 1IMHz Itf, Jic B 1~ 0x01

4.4.8 WESHEM RC AR fFREFF2 TRMEN

fréms 7 6 5 4 3 2 1 0
R/W R R R R R R R RIW
SAME 0 0 0 0 0 0 0 0
R - RCTRMEN
frgm s (VR L]
7-1 - TRE AL

PR B RC R REAL

1: {HEE A =M RC %

0 RCTRMEN | 0: 2%k py3 =4 RC 1%

e HREIZF ARG, BAOLAIEE TRMV 254788, &I AMERE 27728
FHATE F—% B2 5 2SHIE %, W& RC R M2 KA.
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4.49 AEEMR RC IRBIE T 74 TRMV

frgms 7 6 5 4 3 2 1 0
RIW R/W RIW RIW RIW R/W R/W R/W RIW
=X VAIEN 0 X X X X X X X
Rif55 | RC24M_SEL RCTRMV
frgms frfr5 Yi B
0: RC32M
1: RC24M

7 RC24M SEL . N
- TE: CPU AJ LAY 24M, I 75306 RC32M Y pl RC24M, X FEAMAINT 4

A1 CPU WP #B TAEAE 24AMHz
PN B A RC R AT B A

H:
1 X FoR A ENE, LEF AR BB EME N IR .

2AEMC B XA ZAAE A, 750k N Ei RC AR REA L E N 1.
SRR UE I 2R B F Sl it RCTRMEN, 'S:E B E RCTRMV, 7EiH
e 5 RCTRMEN H2hiEZ%, bR S #E

6-0 RCTRMV

(1) ¥ RC32M ) RC24M AfH U T -
unsigned char code *hs24m_trim = 0x012c;
INSCON = 0X10;

TRMEN = 0x01;
TRMV = *hs24m_trim ~ Ox7f;
INSCON = 0X00;

(1) K RC24M ) He, RC32M XA U0 T
unsigned char code *hs32m_trim = 0x0128;
INSCON = 0X10;

TRMEN = 0x01;
TRMV = *hs32m_trim ~ Ox7f;
INSCON = 0X00;
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5 HEEE

5.1 HIEEERHE

> RHtEWEEEN ADLE) Ais i (PD), N i
> RBEE T T e AR e
> RO CRUIN BR 000, 6 IR GE B S5 AR 4D

5.2 Z R

TN R BRI R A TIHE, TR, B HIRIZ T, CPUR B Ik, (HAMBE A5 i Bl mT gk 4k
BT BRBR, CPULERE PR MF 1k, FRER N INEL AT A CPURRASZR MR AE, WIPC,
PSW. SFR. RAMZ:,

HPCONZF 725 FAIIDLA. B 1, flHC88LOSIFAHE N2 A . IDLALE 152 CPUBEN 25 AR 2 Hif
PATHIR G — %182

PR AT DUIR 2 R A

(1) FrARAE Rl . HC8BLOSIFALE I 2] — MG &b i 5, CPUR B ZRIKE, HEfHERRPCON
TAFERIIIDLAL, AASEPATHBIRS T, BEERkE 2 NS NI 2 2 FRITE 4.

(2) EAAES (HMBEALT| B E I 2T . WDT 47, BOR & 7 5 &M s LR BRI A7) .
HC88LO51F4 {EAL M ZIA M E A f5, PCON B r#sH 1) IDL i # EALE, REFEF e WR Ak
0000H AbTF46HAT, RAM fRFEEAAS, SFR IMEFRHE AN R D REARER A8

5.3 MK

it B A ] DU HC88LOS1FAIE N D FEARHARIIRAS o it rABE OB 5 11 CPUAN A1 BBl 5 & 1) i A I
55, (HWIRWDTHMTIMER3f g H A VFE R AU TAE, MIWDTHTIMERSSHL 48 8: TAE . ek
N AR AT I CPURPR S #H R 7, WIPC. PSW. SFR. RAM%.

TR N /T, T EREY RSFREFREQ _CLKZH/74%, 85U H ATCPUR £ 4%,
FREQ_CLKZF 17 #s it B U 5 T-CPUIN £ AN ZaAE, f/NNIMHz, fun H #iCPURIZ AT 4l % N 16MHz,
At hic B % 7 #FREQ_CLK=0x10.

FPCONTZF 745 HIPDALE L, fHHC88LOS1F4iE N4 i, PDALE 12 CPUMBE N $5l H I 20 2 AT
ITHIR G — T84

e R FER 3 B IDLALFIPDAL, HC88LOSIFARE N rifiist, 1B 05, CPUtALEEAN
R, bR R H A RS BRIDL X PDAL .

Z 7 3AT DUIR Hb F AR

(1) BHRAMERW . LVD T K. WDTH W7 & TIMERS(G 5 e 5 356 1 40 BB AR A 5t = 47 30 it e ) e
Wr. 756 20IAME A BT FITIMER3(TH U B 1 26 /AR A i HiR B A MR I ) b i A Je - B i AiRC
IR% 2 a5, CPUI #h AN 4 ST B, PCONZIAE 28 IPDA S5 1R, SRG R B AT AN
HWT RS FET « TESERIMT R I IRSFET 2 J5, BhEE B NP i 5 38 2 4k iz T .

(2) EAAES (HMEBEAL S| I 2T . WDT 547, BOR & A7 B4 s LR R A A7) .

93 =24
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AR RS 545 PCON wfras (1 PD ML RALNE, IRGAFETE S0, CPU I BlANSk i Bz Rk
2, Rt NE Ak 0000H AL FF4RI21T, RAM REFAAS, SFR HMEARYE A [F DI RE B g

5.4 HIREHEMHXFLS

5.4.1 HYRIEH| %4 PCON

LS 7 6 5 4 3 2 1 0
RIW R R R R R/W R/W RIW RIW
=EDALEN 0 0 0 0 0 0 0 0
A5 GF1 GF0 PD IDL
fréw= AFF5 YiHe
7-4 fREA. (R 0, 5RO
3 GF1 F P @RS 1
2 GF0 P @EHRELL 0
ot F AR 428 1) 7
1 PD 0: IE%H LAEM
1. HEANI A GE Iz B3 0
2 PR Az il AL
0 DL 0: 1E% TAEMR
1: HEANZ WA GEHZERUE B3 0
e A FE B PD&IDL, RGURE AN AR, MRS bR S8 F S B
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6 AL

6.1 KA

> MM EN
> AR AR E RS

6.2 POR (Power-On Reset) EAir

HC88LO51F4 i HLE EHid i, £/ —APORE S, IG5 SEAHAHL, RN BARSTFR
AT A L IIPORFAL,  FH P AT DL AR 75 LR 8 2 75 R 4-PORE AL

F: POREAGHIRAMIE AR E, W 7 ARIE 75 ZE H VMG A RAM ;s AR A7 7 AU 2%
RAMIEAT 547 -

6.3 BOR (Brown-Out Reset) B Afr

24 VDD Hi K N2 Veor PL R, HEFSEN [#81T Teor I, RGE7=E R IEE L. BOR E A}, RSTFR
AAF AN BORF A4 & 1, FH P vl DLW AR & DOk i 2 75 K 4 BOR E A,

HC88LO51FA AT LLid ixt A QLA 1%k 10 5 27 A7 A5 K 1 BORK I ¥ FELUR A A7 o 47 A QR 126 10 o e B 5 ok
BORRYA i » 257t Rl LASEAoff P Ao R 405 155 Vo 3 o T 2 A7 % T i B 53 (U BORK M i 1 » BORAS A :
4.2V[3.9V/3.6V/3.0V/2.6V/[2.4V/2.0V/1.8V .

BORHL A M FEL B A — 2 IR ke, IR LR N0.AVA AT . BRI VDDHL & 4% £ friEBOR L&
P4 BORFALA L, 11 VDDHL K 75 2 _FF+2IBORES {7 HLE+0.1VET BORE AL A 2> bk -

RIEEHMREEW FHR, Hf Teor HA] OB /74800 E, FORIEAT BRI £

VDD T H VBOR

BOR_RST “

I —
VoORERSRTE])

ARG RN

Figure 6-1 BOR 71~ 7 &

6.4 4N RST BAL

A1ERRST S| AR A2 MAMB FIRST 5| BN —5E T FE I ALk, AT SEBLEL F HLIO = A, AVE
AT LU H G E N0, REERMEDH % E .
{RST i I, FFRSTEALE BRI iR 2/ BUEM (8] CRAFIED Ja, PANA SRR
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A&, BIRSTEALE LA P Ja B HLE R ARSI M 2 X AJ0000H AT 4R 15 TAF . RST
AL, RSTFRAF (74 IIIEXRSTRRAEL, - a] LUAI AR & DRI € 2 15 K AL SMRRS TR A
ER: 1. P27 IR RSMNERSTR s LN, i@ IOfE i«
2. IR AERE T AMIBRSTIIAE HAMNAERS Tom 1 Ak T-A BB ALRES, B  Jeikide Ay
HElhEs i =

6.5 AhERum DK BRI & A7

AN R AR, ToVE CRAIE SR HLIE 8 AR o O, mT DR A B R HL AR A IR A (PLVD)
ThREXT B LT AL, A DR B f R 1.2V, AT RE T LARiAR 1. PLVDSE AR, RSTFR
A AF R IIPLVRSTRER B L, I AT DLW s i AR 2 & 75 A A A i R Al A . F34h,
JAR AT DL I A 5% A A7 A RS A s 1 R S AS U BEAT T

6.6 RN

%} IAP_CMDH F1 IAP_CMDL ZF 788t S NAHKAE, KRG =AM E0, E40)5 RSTFR
TRATAR I SWRF K B 1, F 7 AT AT b & AR 58 & 15 R A 3 54 AR VE 7 L FLASH IAP
BRI

A EAL RO R G B e BN B AT RC. BRI A ST R G B, HEH
CLKSWR 7 f7#% L) RC32M_DIV[1:0]%Z £ % 01B, CLKDIV Zi {748 57 hk 08H.

6.7 FI1H (WDT) HEfr

NTBIERFETEE N ZETH, MCURRFI Y, SERGKNERSE TIE, @EL58E
1, GIRMCUREFF F ANFERUE (] 8] N 4% ZERIBAER T 1, A AMCUL T R REs, BT
SEHIMCUE AL, 5 F 5 H7T MO00OH FF 451z 47 -

e EMAWDTHEAL, BAIEWDTRSTNL, RIAVWDTEADhEE, BUEME R #FWDTiz T, WDT
WHESERHRE, HASEA.

6.8 Mtk H E AL

HERRRE IS, RGOS ELT, JHE SPOVF i Hibed&, LA ER.

MR LA NHE R R AR Y, N BRI AR TR A BT AR TR BE Dy OXFF, RN SO AR BhE;
Metti 28 AT AR T HE S5 F P 1 AR Ik, [RIB SUA AR B

HERRTS R AT B A (e A A7 28, SIERERT, HEME A RER L RS
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AN
6.9 ENAHRFFES
6.9.1 BAtrEFHFEE RSTFR
Préwm s 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW R RIW R/W
PORE fif 1 X X X X 0 X X
EXRSTE L u 1 u u u 0 u u
BORE fif u u 1 u u 0 u u
WDTE {7 u u u 1 u 0 u u
WEAL u u u u 1 0 u u
HEM R B AT u u u u u 0 1 u
PLVDE fif u u u u u u 1
PLFF5 PORF | EXRSTF | BORF | WDTRF | SWRF SPOVF | PLVRSTF

TE: XA E IE, uRs iz i i A A ST o e, @ IAEPOREALJRIEF— N iZa /7 ar o

bR 5

hr st

=

=1

P

PORF

NN K IR N VA
0: o b
1. RAEEHREN, BAFHO

6 EXRSTF

Sh RST B ALFREAL
0: Johhif RST &AL
1: RAHSME RST EA7, HAFE O

BORF

RIS BN EAL
0: ERERN
1. RAEREEAN, BIHE0

4 WDTRF

WDT & Af7idnENL
0: & WDT &1
1: RAEWD &AL, BHEO

SWRF

SR A
0: TSI
1 RPN, BB

TR

SPOVF

HERR R H FR S AL
0: JoHEdk R AL
1. MEMGE R, BAHH 0

0 PLVRSTF

A e i 11 HEL A I A o Ao
0: Ahff I A 52 45r
1. RASNRG R A E AL, B o
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6.9.2 BOR Hi ARyl % f7 4% BORC
(VR 7 6 5 4 3 2 1 0
RIW RIW RIW R/W RIW RIW
KA 1 0 0 0 0 0 0 0
%55 | BOREN | BOR_DBC_EN - BORVS[2:0]
s 55 L
BOR f#ifgfir
7 BOREN 0: %51k BOR
1: fu¥F BOR
BOR JH#HE Rz
6 BOR_DBC EN | 0: Afilifig
1: ffige
5-3 - fREA. (R 0, 5RO
BOR A&l & s i 547
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: 4.2V
6.9.3 BOR B Al £ #HE 1 & /748 BORDBC
S 's 7 5 4 3 2 1 0
RIW RIW R/W R/W R/W RIW R/W RIW RIW
BAME 0 0 0 0 0 0 0
(SRS BORDBCJ[7:0]
frgm s ffF5 A
BOR H#H=iIAr
7-0 BORDBC[7:0] | VHFHif [ = BORDBC[7:0] * 8Tcpu+2 Tcru
R FE/fE BOR_DBC_EN, 50 BOR AW#Hl.

T BHEELECUN H 31K BOR HHHThRE, Bt AN E 34T T .
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6.9.4 SMI8 RST KPH&HIFF72F RSTDBC

(VR 7 6 5 4 3 2 1 0

R/IW R/IW RIW R/W R/W R/W R/W R/IW R/IW
SAE 1 1 1 1 1 1 1 1
(hEERS: RSTDBC[7:0]
s A5 L

3 RST WM RHE47
70 | retoBC[Tay | i RSTARFHERIL
JHEHEHA] = RSTDBC[7:0] * 8Tcpu +2 Tepu

VERE: PAAEERF E B OGS RST W BFIh A, 8 MR HUR R L Zh T
6.9.5 HEFRRE HE N fEFREFFEE SPOV_RSTEN

oS 7 6 5 4 3 2 1 0
RIW R R/W
=EDAIE] 0 0 0 0 0 0 0 0
(RS R=) - SPOV_RSTEN
w5 (VKR L]
7-1 - REAL (R0, IR
HERR Vi H B ALAEREAL

0 SPOV_RSTEN 0: AMEREHEM G H 2 AL
1: fHEREHERG H B AL
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7 EAHAKEHIO

7.1 BRAKAEHR 110 %t

> R 18 XA 1/O B
> M AT

7.2 110 K

HCB88LO51F4 i 1/0 HIw] AR B e A TARR M 2 —, By fA. wF B,
RN BN RHERR A . RS AR B, OF AR ONRT DARC B i B R RN

R P27 WL E NE AL, Hom 22 R _ERORES .

HCBBLOSIFATERI N AT CRELE BN , AT lE, BRIk A 5] HESF. e
AR, E AR R IX S R IE, RSB E7 18 0, A A, HEARA N T
IR

HC88LO51FA TS Je 4 5 B A () A7 A7 A (I N L I ALY, WAL AT BN, 285 AN 5 [ ok
MEF s titl, SEROZDIREMTR s i “-1B20-57 184

“T-B-E T R R B ILNERE SHATH, ERAEBIONKBHE, 510 M FRHEE 410
PR APIRAS B ER, RIS MBI Ok R EHE, BE2N0M, 55| M2 B 5] I 4 a0k
A, HETTI RS T, SRR m T, KT BRI L

“EAEM-5” 85 FELL T HE4: INC direct. DEC direct. ANL direct,A. ANL direct, #data. ORL
direct,A. ORL direct, #data. XRL direct, A. XRL direct, #data. DIJNZ direct,rel. MOV bit, C. CLR bit.
SETB bit. CPL bit. JBC bitrel. V£ 1L5519Z 554 % .
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7.3 110 THEEAER
BT L R — e T
ODEN L\/ {—"\ t
D0 1/ N~ ~
OUTEN ﬂ:/"H\'{ { 7?
PAD
ﬁﬁmﬁzwﬂﬁ\ e %Ajﬂjmﬁ } [
L
YN |
PAD_A -t Q
SMTEN + H/jjl
NG
PAD_| - MUX f SMT —
Figure 7-1 /0 ThREHE ]
7.4 1/0O ¥f OARFF 58
7.4.1 PO ¥gOHIEEFFRE PO
fréms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
HAfE 0 0 0 0 0 0 0 0
A= PO[7:0]
fréwms PrRFE Bi B
7-0 PO[7:0] PO i I 4548 & 47 %
742 Pl O¥EFAES P1
g5 7 6 5 4 3 2 1 0
R/W R R R R R R R/W R/W
=X OAIEN 0 0 0 0 0 0 0 0
(DASEE] - - - - - P1[1:0]
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AL s PLRFS Vi B
1-0 P1[1:0] P1 iy VR 2 A7 4%
7.4.3 P2y OHIRAFFE P2
s 7 6 5 4 3 2 1 0
R/IW RIW R/IW R/W R/IW R/W R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: P2[7:0]
frgms frfrr5 Yi B
7-0 P2[7:0] P2 iy I E 8 27 A7 4%
7.4.4 PO 5 AThAL TS POMO. POM1, POM2. POM3
POMO
PLRS 7 6 5 4 3 2 1 0
RIW RIW R/IW R/IW R/W RIW R/W R/W R/IW
=EDA:) 0 0 1 1 0 0 1 1
(ENRE) PO1M[3:0] POOM[3:0]
POM1
PLRS 7 6 5 4 3 2 1 0
RIW RIW R/W R/W RIW RIW RIW RIW R/W
XA 0 0 1 1 0 0 1 1
(ENRE) PO3M[3:0] P02M[3:0]
POM?2
(E R 7 6 5 4 3 2 1 0
RIW RIW R/W R/W RIW RIW RIW RIW R/W
BAE 0 0 1 1 0 0 1 1
(ENRE) PO5M[3:0] PO4M[3:0]
POM3
(E R 7 6 5 4 3 2 1 0
RIW RIW R/W R/W RIW RIW RIW RIW R/W
SAE 0 0 1 1 0 0 1 1
X PO7M[3:0] PO6M[3:0]
w5 75 Ui BH
PO.x i 45 U C B AL
0000: %A (IR Z 4
7-4 POXM[3:0] 0001: #fF FHi A (AEREZFRR)
3-0 (x=0..7) 0010: 7 ERifAN CHEMERRRD
0011: MELfEIA
0100: %A G4
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0101: =7 Fhrf AN (it %)
0110: =7 EdrfAN Citi%%s)
0111: fREH CEEHHIAD
1x00: ek

1x01: Hifkith

1x10: Fifedy b4
Ix11: fREE CHEHRGIHD
/J:E x?ﬂoﬁlo

7.45 P1 Y% AThERIEBEFEEE PIMO

P1MO
PLRS 7 6 5 4 3 2 1 0
R/IW R/IW R/W R/W R/W RIW R/W R/W R/IW
=EDKEN 0 0 1 1 0 0 1 1
(EERS) P11M[3:0] P10M[3:0]
fréw= AFF5 YiHe
P1.x iy A U B A7
0000: #r AN CAEHEERE)
0001: “fF FHifm AN CIEREZRR
0010: 7 Edifm AN CHEREZRR
0011: AEAAIA
0100: #AN Cila%45)
7-4 P1xM[3:0] 0101: “fF FHifm AN %%
3-0 (x=0..7) 0110: =7 BN (i)
0111: fREE (AN
1x00: ek H
1x01: Fifkan
1x10: JHss Ehrf
Ix11: fREE CHEHRGIHD
/JI_ X j‘j 0 ﬁ 1.
7.4.6 P2 % OThEEIEFERF 78 P2MO. P2M1. P2M2. P2M3
P2MO
(V&g 7 6 5 4 3 2 1 0
RIW RIW R/W R/W RIW R/W R/W R/W RIW
SAE 0 0 1 1 0 0 1 1
(SRS P21M[3:0] P20M[3:0]
P2M1
Préws 7 6 5 4 3 2 1 0
RIW RIW R/W R/W RIW RIW RIW RIW R/W
RAME 0 0 1 1 0 0 1 1
X aa= P23M[3:0] P22M[3:0]
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P2M2
(VR 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW RIW RIW R/W
KA 0 0 1 1 0 0 1 1
R P25M[3:0] P24M[3:0]
P2M3
(VR 7 6 5 4 3 2 1 0
RIW RIW RIW RIW R/W RIW RIW RIW R/W
KA 0 0 1 1 0 0 1 1
(hEERS: P27M[3:0] P26M[3:0]
P2 2H ¥ 15 P2.7.P2.5.P2.4.P2.3 3w 1 1 4 [R5 BE Th e, i o 1 46 HE HEUR 2974 1/2VDD.
P2 HH A DA LR LR ThRE . RARRCE BT
frdm s (VKR L]
P2.x ity A FUC B 7
0000: #AN C(FEREZEERE)
0001: #F FHifA (AEHEZ4RR
0010: 7 bHifmA (AEREZ4R
0011: AEAEIA
P2xM[3:0] ommf?kf%%%?%
7-4 (x=0. 1. 2. 0101: 7 FHAN it % %)
3-0 6) 0110: 7 EdifN it %%
0111: fREH (HHLEAD
1x00: HfEHHfi H
1x01: Fifhn
1x10: Ry bEhifd
Ix11: fRE (HEdHdD
E: x N0oEk 1.
frgms (VR L]
P2.x iy A FUHC B 7
0000. 0001. 0010: %A CAEMEZHF)
0011: HEAAIA
0100: #AN Cita%45)
P2XM[3:0] omLffT%@A<ﬁ%%>
7-4 (x=3. 4. 5. 0110: 47 Edifm AN Ot 25 %)
3-0 7 0111: HEFLIEE, b FER{ERE
1x00: #4540 H
1101: Fiff
1110: JHsr Ehrf
HAbE: RFERE, E08EAE
/35 X j‘j 0 E‘Z 1.
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7.4.7 YO by FHE BB A as
POLPU
Préws 7 6 5 4 3 2 1 0
R/W R/W R/W R R R R
EDAEN 0 0 0 0 0 0 0 0
K5 PO2PU[1:0]
Préws PrfF5 L8
7-6 - PREE AL
St 1 b7 B BH e A7
00: 50 KQ
5-4 PO2PU[1:0] 23 ﬁgKKS
11: 300 KQ
7. PHAE N VDD @5V B 4H.
3-0 - PREE AL
7.4.8 B IVEPHEH S POODBC. P01DBC. P02DBC
Préws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAMHE 0 0 0 0 0 0 0 0
(SRS POXDBCLK[1:0] POXDBCT[5:0]
Préws DS e
Uity 1Y B e 8
OO! Fosc /1
01! Fosc /4
7-6 POXDBCLK [1:0]
10! Fosc /16
11! Fosc /64

H: x N0, 182,

5-0 POXDBCT [5:0] |,

+1) - Tosc o

i VBRI B K, HECE DY 00 I, RO ANHEE

TH AN B s A NN, HOx R P P A BRI R,
BERIRZ, AREX=AER BRI, ShErR WA
R 51 B 52 JE ], Hoh PO2DBC[7:0]1#7R PO.2 T £H& 1 75 17

7ER: POXDBCT [5:0]fC & M 7H BH A2 —ANE ], AR EL * Tosc™
POXDBCT [5:0] - Tosc <VHHHN A</ R EL * Tosc* (POXDBCT [5:0]
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7.5 ANEIhEE T B A S
7.5.1 AMETIRE S| R R ] AR
Y RESFRHMuME | TR SFRAMR | ¥ B SFR#ME | B SFRAFR | R SFRHME | H /B SFRA4%F | ¥ /& SFRH#ME | 3 /& SFR &#K
OxFF80 TO_MAP 0xFF90 PWMO_MAP OXFFAOQ TXD_MAP OxFFBO
OxFF81 T1_MAP OxFF91 PWMO01_MAP OXFFAL RXD_MAP OxFFB1
OxFF82 0xFF92 OXFFA2 SCL_MAP 0xFFB2
OxFF83 T3_MAP 0xFF93 OXFFA3 SDA_MAP 0xFFB3
OxFF84 T4_MAP 0xFF94 PWM1_MAP OXFFA4 ﬁ_MAP OxFFB4
OxFF85 T5_MAP 0xFF95 PWM11_MAP OXFFA5 SCK_MAP OxFFB5
0xFF86 O0xFF96 OXFFAG MOSI_MAP 0xFFB6
OxFF87 OxFF97 OXFFA7 MISO_MAP OxFFB7
OxFF88 CAPO_MAP O0xFF98 PWM2_MAP OxFFA8 TXD2_MAP 0xFFB8
OxFF89 CAP1_MAP 0xFF99 PWM21_MAP OxFFA9 RXD2_MAP OxFFB9
OxFF8A OXFF9A OXFFAA OXFFBA
OxFF8B 0xFF9B OXFFAB OxFFBB
0xXFF8C OXFF9C PWM3_MAP OXFFAC OxFFBC
0xFF8D ADCST_MAP OxFF9D O0xFFAD OxFFBD
OXFF8E OXFF9E OXFFAE OxFFBE
OXFF8F CLKO_MAP OxFF9F - OXFFAF OxFFBF
e PAE SFR NAMEY & XSFR, KH MOVX K TiE .
fréwm= 7 6 5 4 3 2 1 0
RIW R R R/IW R/IW R RIW RIW R/W
BAME 0 0 1 1 0 1 1 1
(DRSS - - FPORT[1:0] - FPIN[2:0]
fréms (VR L]
7-6 - (DA
L5 iy 11 e 4%
5-4 FPORT[1:0] 00: PO
01: P1
10: P2
3 - TR B AL
2.0 FPIN[2:0] e i 1 e 4 B N
FPIN[2:0] = x(x = 0...7) , F/REFEXF R 4 1 x(x = 0...7) 1

EE: FhIhee, Kok

RIS A, (BRIATIRE, RGUK VR Z X B,
bR A AR EALE Y 0x37, IXFEEAL)E 10 #8709 GPIO, HI A8 I i Th REMA 2 i i A5 e
FE A, SN RER TR .
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1 FH 28451 -
¥ UART1 [ TXD Al RXD 73 Wi 3] P2.1 A1 P2.2 F, F P EJE 30 UARTL 2R N AZECE T 4
TXD_MAP=0x21;  //TXD-->P2.1
RXD_MAP = 0x22; [IRXD-->P2.2
WER P AE T — IR, 7 E B0 UARTL [ TXD A1 RXD 43 7w it 3 P0.4 i1 P05 |,
FH P 5 BT A0 (R
TXD_MAP=0x04;  //[TXD-->P0.4
RXD_MAP =0x05;  //RXD-->P0.5
Z AN L B — A O R, REEE — MR ARG IR

Ay 5 W D Dge
1 PWMO
2 PWMO1
3 PWM1
4 PWM11
5 PWM2
6 PWM21
7 PWMS3
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
20 T5_OUT

tein: CLKO_MAP fitE 5y 0x01 i+ PO.1 [4E2 CLKO M4 1, T4_MAP WAL E &y 0x01, iX
ANHERE 232 TP, PO.1KRCE N CLKO Bt 1, 11 T4_MAP [IHCE TEAK

Y B A B 1 7 1) 27 7 B8 HRANEE T OxO1 I, BT O Sh BE D #R e 5: PO.L 1 s Nt 1T,
I 3 A S 11 B4 Rt PO 3 1 KR 2R A7 S O 46 1 £

T AR E A Z A Thae N—A> PAD 5IJIEEN, thin:

T3_MAP & Jy 0x23, NikdE P2.3 /£ TO HIAH, T5_MAP tACE A 0x23, XFEM P2.3 i
ik NBE 5 FRAEH T T3 Al T5.

# TXD fil RXD #BEC B 2] — i B A, FF Hobim 3 & oA, 1 TXD A RXD ¥ A #5EE
*eo

TERINIS, o1l A ThRg, S A 27 77 28 #8189 B AE .
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8 Bl
8.1 bt
> 19 AR
> A G e R
> 16 MM
8.2 HHL &
IR ) S bt VAL E Y DA BERREL | P¥iS (CES)
INTO 0003H EXO0 INTOF 6=3=0) 0
TO 000BH ETO TFO 2 1
INT1 0013H EX1 INT1F 3 2
T1 001BH ET1 TF1 4 3
UART1 0023H ES1 TIRI 5 4
WDT 002BH EWDT WDTRF 6 5
LVD 0033H LVDIE LVDF 7 6
UART2 003BH ES2 TIRI 8 7
SPI 0043H ESPI SPIF/MODF 9 8
T3 004BH ET3 TF3 10 9
T4 0053H ET4 TF4 11 10
WM 005BH PWMXIE PWMxIF 1o "
(x=0..3) (x=0..3)
T5 0063H ET5 TF5 13 12
ADC 006BH EADC ADCIF/AMWIF 14 13
INT2-INT7 0073H EINX INTXF 15 14
(x=2...7) x=2..7)
INT8-INT15 | 007BH EINX INTXF 16 15
(x=8...15) (x=8...15)
[[e 0083H ElIC Sl 17 16
FLT 008BH | FLT_INT_EN FLTXINT_FLAG 18 17
-~ (x=0...2)
TICK 0093H TICKIE TICKIF 19 18

TR BRUAE AV M AR E AL E LA, EEma R R ZTh W BTk EA WALEERE, 75 WA 3

AT F I
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8.3 &

APl AR, BT A B A, AR P T R R R R U g . T
PAEE:ik: R Sl TR RSN

8.4 FRWTLIEL

BN TR AR v A B B ONAAS TR S iz —, A3l I IPO. IPL. IP2. IP3HAH R K SEH .
HT e IR SR P R W

M) S — A o T IR 25 2 B, e 7 B v I S 20 ) R T, (A R e 2 [ S SR R I S 2 1) o — A
.

M) 1 5 Pt 5 W R 25 et 5 A i 7 B AT AT BT o a1 SRS Ti) e T 50 8 P v W 0 [ e B 375 e T
M S92 4% ey A0 A 0 1 T FR R

0 S (R 26 0 6 Hh I 5 E 4 2 R 300 G e 0 B B 37 e e, S P BB 2 00 51 8 S v W 47 S i 7 I
JF. BRI F A S P WS

W TR e
MRSz HiI AL (x AT REALTL) .
Px[1:0] o
00 Mgt 0 (Rl
01 s 1
10 Lok 2
11 ek 3 (e
8.5 HriTALEE

H TR ELECPUR B (1 EFHRHCRAE, W — M & B, A4 CPURIIRE)E it R4t H —1
KHFHR 4 (LCALL) AL RWI RS FEP, (H M Er=E M LCALLS R FI T 45 PRRH 1L

1. [FRECE @R R e R Wiz 17 4.

2. HETHIAIAARPAT LA MERE — AN A, 52, EEPITIRA5ERAT, B Wi R
A ASE 9

3. IEEHATHIR —% RETI 538 V5 il & H 2717 4% IE/IEL 872 IPO/IPL/IP2/IP3 KIt6 4. s, 1E
RETI 8(# 125 IE/IEL 82 IPO/IPLIP2/IP3 2 )5, A< b rhWiigsR, mE/DEPIT—%HEdE
L2 G A S R o

FF T A 452 ISR 58 RORTZ AR AR BE ) — S84 /E . ISRPARETI (FRIKTR[E]) $84450, KPCIE MR
HEE, HERE SR TR E, 25 NERRT BRI A4k SAT

AR W S, PR BRR L R PCH BIBUER R WAl &, R P R R L A R
SFEF RN . 2R AR SRR N ikt CRI A R 8D B A S IR A

F T A ) BN R T2 P ARG 28 T AR 0 4, B DA EAR 7 ISR L5k 3R 218 W ki 1e &,
PR (LIMP MAIN)

TEE N, NRETIRETIE A B RETIHE S, RETIEA BRI AESEHIPCIR 1] 31 57 5k o W7 # J7
{HRETHa 2 WA IE FH ML e SRS AL A ThRE, RilEs Ry iEdt T, HERESH
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17 25 B AR ZJ P H B 17 SR AN i

A H P AE R W IR SRR P AT T ANEARAE, WIZERET G0 T BT SLFEAT AR BL A Bt A, BIAE o
Wik 55 12 7 I PUSHIE & 5 POPTS 2 I AUSA FEH, #3 WASRE IR IR Al

8.6 Ff b e L F ]

B AN AR LIS TRLECAS [, X ECR T v iy B SRR RO A BT IEAE AT AR 2o i SRAer I H
A, XA RE SRR AL S PR, AT S IR MR EAL, CPUS LRSS — NI 39
FRAE AT W R AT R H AR ACVE, AT MR AT IR A LCAL LA 45 U F 3K P 7 (14 iR
FSREF, BNRWEER. PATLCALLIRS 75 Z3MNeh A ], Kk, A Wibs & &AL BT a7 I
J 55 R Py 22/ 15 6N b ] 301

2 v W SR DR RT3 R ) =AM 0 52 BELIRT e Do 7 T A 2 G o B SR [ 8 O v 8 S 0% ¥ v B L
FEARAT, BHM A AR I TR T IR AT (0 AR 55 R PP RO L

GO RIEAE AT (4830 AT HEAT B 5 — AN A, B0 IEAEBATRETIHE 2, 58 AR ST IIRETI
R4, W EANI B, I EOATE R — SRR TR M R A I R4 I B 3, 35 R Gt Ry — b
U5, FHIN ELCALLIEFI4E-- 3Nt 0, U Py 2 [ & 13 I b 39 o

PR s — A ] B PR e BT 28 G SR ], AR K5I A 919 ELANER 3 134 I b i 34

8.7 AMERH M

HCB88LO51F4 4 AR b W [a) B N 1, AN h Wr0~193 A — M SZ i ik g &N 1, AhESHh r2~7
S AW A, SN~ 153 — A ik N H, RIS 16 s b b L N, T
o W TT LB E AR ik A 07 30, e BT TR O S AR

U TR SRR, A TR W0~ 15K A ZR I KR o 0 R rh T AR 55 5 1 T A0 8 e W 475 T H ¢4
R, W= T — b

A r0~23 )y i 11 70 7348 i 1-1P0.0~P0.2 L, FEA% I A1 o r0~21f i 7 7T e B Ah i e 7 0~27 28
A KR T SR T T AT R (R], 15 B g 1P0.0~PO. 2K I HHINE [EIRI AT, LA BV L 1 Bk ) A
17#s POODBC. PO1DBC. P02DBC.
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8.8 AL EF 175
8.8.1 U ARFHFHFE IE. IEL
IE
LS 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W R/IW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(DRSS EA ES2 EWDT ES1 ET1 EX1 ETO EX0
fréw= AFF5 YiHe
CPU A o vz il fr
7 EA 0: Z%1k CPU Hilkr
1: fO¥F CPU ik
UART2 il s VR4
6 ES2 0: Z%1k UART2 il
1: foiF UART2 mH I
WDT il e v fir
5 EWDT 0: 2% WDT ik
1: Fo¥F WDT il
UARTL 9 e 47
4 ES1 0: ZX1- UART1 i
1: fOVF UARTL Ak
T1 il vz
3 ET1 0: %1l T1 whiky
1: FoVF T1 i
AMER T 1 T SRR AL
2 EX1 0: 2&1E INT1 ik
1: foiF INTL iy
TO ¥ fe vz
1 ETO 0: 2%l TO iy
1: FoVF TO Hi¥r
AR T O H B FT VAL
0 EX0 0: ZE1L INTO i
1: FOUF INTO ik
IE1
(V&g 7 6 5 4 3 2 1 0
RIW R/W R/W RIW RIW R/IW R/IW RIW RIW
SAME 0 0 0 0 0 0 0 0
RFES | EX8.15 | EX2. 7 EADC ET5 ElIC ET4 ET3 ESPI
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AL s PLRFS Vi B
AR T 8~15 T fo VR
. EX8 15 0: Z&11 INT8~INT15 itk
- 1: W INT8~INT15 H ikt
JE: INT8~INT5 JLH [F— i & .
AR BT 2~7 TP T SRR
0: ZE11 INT2~INT7 ik
6 EX2.7 1: fOUF INT2~INT7 ik
e INT2~INT7 SEH A — i &
ADC 4 58 B W o v
5 EADC 0: 2%k ADC it
1: fo¥F ADC ik
T5 i e irAr
4 ET5 0: 2%l T5 rhiky
1: FOVF T5 il
[IC it s VFAL
3 ElIC 0: 251k IIC hiy
1: FVF IIC ik
T4 P SRVFAL
2 ET4 0: 2%l T4 rhilky
1: FoVF T4 H1Hr
T3 th i SR VFAL
1 ET3 0: 2%l T3 rhilky
1: FoVF T3 i
SPI i L VAL
0 ESPI 0: 2%1l SPI iy
1: o SPI by
8.8.2 WM e FikITERFF2E IPO. IP1. IP2. IP3. IP4
IPO
(E R 7 6 5 4 3 2 1 0
R/W RIW RIW R/W RIW RIW R/W RIW RIW
SAME 0 0 0 0 0 0 0 0
X PT1[1:0] PX1[1:0] PTO[1:0] PX0[1:0]
(V&g 75 Ui BH
7-6 PT1[1:0] T1 iR e g ds il fr
5-4 PX1[1:0] INTL it e ez il fir
3-2 PTO[1:0] TO AW e gz il fr
1-0 PX0[1:0] INTO eIt S g4z il o7
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IP1
s 7 6 5 4 3 2 1 0
R/W RIW R/W R/W R/W R/IW R/W RIW R/W
SAME 0 0 0 0 0 0 0 0
IEERst PS2[1:0] PLVD[1:0] PWDT[1:0] PS1[1:0]
(VR (VKR Yi B
7-6 PS2[1:0] UART2 Wil s g4z il fir
5-4 PLVD[1:0] LVD il Se e 4z il fr
3-2 PWDT[1:0] WDT Wil s gz il fir
1-0 PS1[1:0] UARTL Wil s g4z il fir
IP2
oS 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W R/W R/W R/IW RIW
=EDAIE] 0 0 0 0 0 0 0 0
(GRS PPWM[1:0] PT4[1:0] PT3[1:0] PSPI[1:0]
oS (VKR oL ;|
7-6 PPWM [1:0] PWM W i e 2842 il iz
5-4 PT4[1:0] T4 i s g gz il fir
3-2 PT3[1:0] T3 i s g gz il fir
1-0 PSPI [1:0] SPI i it S g 4z il 7
IP3
S 's 7 6 5 4 3 2 1 0
RIW RIW R/IW R/IW R/W R/IW R/W R/IW RIW
BAME 0 0 0 0 0 0 0 0
(IDAERES PX8_15 [1:0] PX2_7[1:0] PADC[1:0] PT5[1:0]
S 's (VR oL ;|
7-6 PX8 15 [1:0] INT8_15 H Wikt Se g =i fir
5-4 PX2_7[1:0] INT2_7 R W Se g d= il fr
3-2 PADC[1:0] ADC it de gz i fr
1-0 PT5[1:0] T5 T s ezl fir
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IP4
(VR 7 6 5 4 3 2 1 0
RIW R R R/W R/W R/IW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: - PTICK[1:0] PFLT[1:0] PIIC [1:0]
(VR (VKR L
7-6 - (DA
5-4 PTICK][1:0] TICK JE I 2% rh Wil S g4z il fir
3-2 PFLT[1:0] PWM g sz i w A ot 2 42 il i
1-0 PIIC [1:0] HC AWk e g il fr
H iR Se %k
PRI IO (x NIhRERE) |
Px[1:0] bLSRS
00 A 0 (Bl
01 ek 1
10 Lok 2
11 A 3 )
8.8.3 MR MT B P A 7S PITSO. PITS1. PITS2. PITS3
PITSO
(E R 7 6 5 4 3 2 1 0
RIW RIW R/IW R/IW R/IW R/IW R/W R/IW RIW
BAME 0 0 0 0 0 0 0 0
(SRS IT3[1:0] IT2[1:0] IT1[1:0] ITO[1:0]
PITS1
S 's 7 6 5 4 3 2 1 0
RIW RIW R/IW R/IW R/W R/IW R/W R/IW RIW
BAME 0 0 0 0 0 0 0 0
(IDAERES IT7[1:0] IT6[1:0] IT5[1:0] IT4[1:0]
PITS?2
LS 7 6 5 4 3 2 1 0
RIW RIW R/W R/IW R/IW R/IW R/W RIW RIW
SAE 0 0 0 0 0 0 0 0
(SRS IT11[1:0] IT10[1:0] IT9[1:0] IT8[1:0]

59



Q} holychip HC88LO51F4

PITS3
s 7 6 5 4 3 2 1 0
RIW RIW RIW R/W R/W RIW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(ENES) IT15[1:0] IT14[1:0] IT13[1:0] IT12[1:0]
frgms frfrr5 Yi B
. %%¢ﬁﬁ§ﬁ§%&

00: -
| T | o
10 10: _EFHE b
11: XU

8.8.4 AMIHWT 2-15 fF BEFEHI B 75 PINTEO. PINTEL

PINTEO
(V&R 7 6 5 4 3 2 1 0
R/W R/W RIW R/W R/W RIW R/W R
=EDKEN 0 0 0 0 0 0 0 0
(SRS EINT7 EINT6 EINT5 EINT4 EINT3 EINT2

fréws A A5 Vi85
A W HIAL(INT2~INT7)
0: 2 1liZ 11 b

I e
PER PUIHIISY EINTXG2. 7ML I, RSERSh b T R 1,
Bz, MRS 1.

10 [ mEE BN, SRR

60



@ holychip

HC88L051F4
PINTE1L
s 7 6 5 4 3 2 1 0
RIW RIW RIW R/W R/W RIW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
fif5 | EINT15 | EINT14 | EINT13 | EINT12 | EINT11 | EINT10 | EINT9 EINT8
frgms frfrr5 Yi B
A0 T4 457 (INT8~INT 15)
0: 2% L% 1 by
1: FOVFiZn
20 EINTX TR 1. REAMNA EINTX(X =8..15)8% f0¥F, oF R A ks &k vl fe ik
(x=8..15) | H1, kz, MPrESSHE 1.
2 A AR A vk SR, eV IE RS bR Wb S AL, T B
JeE b W R TS B R AR, 75 58 R B bR A S A RE AN
B SR HEAT IE 8 B AN 2 AR i . PPk S, e e R

8.8.5 AEEhMibr EFAFEE PINTFO. PINTF1L

PINTFO
(V&R 7 6 5 4 3 2 1 0
RIW RIW R/IW R/W R/W R/W R/W RIW RIW
HAE 0 0 0 0 0 0 0 0
(SRS INT7F INT6F INT5F INT4F INT3F INT2F INT1F INTOF
frgms M5 L]
INTE INT2-INT7 i KrE AL
7-2 (x=2..7) 0: &0
1: FFEAMERrR Wy, R 1
INTE INTO A1 INTL H i SR b AL
1-0 (x=0.1) 0: &0
1: FFEAMERrR Wy, R 1
PINTF1
(E Ry 7 6 5 4 3 2 1 0
RIW RIW R/W RIW RIW R/IW R/IW RIW RIW
BAME 0 0 0 0 0 0 0 0
AF5%5 | INT15F | INT14F | INT13F | INT12F | INT11F | INT1OF | INTOF INT8F
w5 75 Ui BH
INTE INT8-INT15 HWrid Rz &AL
7-0 (x =8..15) 0: &0
1: FEEAMBr Ny, fErFE 1

61




@ holychip

HC88L051F4
8.8.6 ST 01 B LR F /74 INTO1_PINS
INTO1_PINS
(VR 7 6 5 4 3 2 1 0
RIW R R R R/W RIW
KA 0 0 0 0 0 0 0 0
(ENES) INT1_PINS | INTO_PINS
frgms frfrr5 Yi B
7-2 N
INTL & Ik $eAr
1 INT1_PINS 0: PO.1
1: P11
INTO & Ik #47
0 INTO_PINS 0: P0.0
1: P10

62




@ holychip HC88LO51F4

9 BN ST EES

9.1 FERFER/THEAR R

> BN ERATEEE TO&TL R E S A 8051, Z R FERAET I 0 ILREE XA
> ERFEEATHEE TO&TL S 16 fi7 A Bh B4

9.2 SER2S/TEEE Tx(x =0,1)

9.2.1 EBFEATEEE Tx(x = 0,)RT/EHF K

A ER BRI EIE AR (THX & TLX (x =0,1)) AIAEAN—A 16 WA 38K Vi), e %
174% TCON A1 TMOD %l IEQ 29724/ ETO M ETL A7 & 1 AERVFE S 2% 0 FE 28 1 k. (FEI
HT & ).

T A e i s NE AR A (TMOD) 17 SUEFRAL MX[1:0], JEF e i 2% TAE 77X

Mx[1:0] | TAEHR iR
00 7570 1647 H zh HEE I &1 Hds
01 Jr il 16 A I Z /s
10 772 8N F B B A E I AT AR
11 773 TOZ A (TLO/THO) 7 847 s i it Has (T1R =)

9211 53K0: 1647 BB EF e ST HEs

a T TR0 > iR
it [
TIMERO —» %—L
e CIT=0
T a4 |2 O TLO L, o 5 Toout
TOx12=1 C/T=1 (8BITS) | (8BITS) >
. o

T0
" N TOOUT
GATE HD@_T;}_;:E/ RHO | RLO
D i @BBITS) | (8BITS)

INTO *SiSH T REI TS BT 821/0

Figure 9-1 TIMERO 53X 0 D ReHE]

75730 0 5451 8051 ThAEAHE A, TE M7 20N N 16 47 H ) B H e i 28T 2088 , 4 THX & TLx(x = 0,1)
WEN, FMVEERSEHRFS: Shn, WAETEE A . TRX(x=0,1)8 01, 4ZIF5 THX
& TLx(x = 0,1) N2, SIMERIN 45 B 8 % A7 e AT A7 4%, TRx(x = 0,1) & 1, %17
SIS RIS THEL, 7E TR OXFRFF J5, FRoR— SO o, tH s st 2 R AR BB TRx(x
= O)HEAN 1, FIN ERFAAEEN 16 M8 A S HmBR N EEF AT, THEEE SO XA
OEACIERE b

7E TRX(x = 0,1) 9 L B}, Xf THx & TLx(x = 0,1) 5 #efE, Aot as i, HRagdi B E e

63



Q} holychip HC88LO51F4

FELRIE, 1RO 5 PELE T — O i ST R A ds o R TRx(x = 0,1) 8 0 B, %f THx &
TLx(x = 0,1) ) 5 #AE, RIS 22 O3 THE0 27 47 #5 A B 2 37 A7 25 1A
HF X TLX(x = 0,1) RITHX(x = 0,1) (15 #E 75 B2 25 6 & A BE 78 i, N ARIERE BT 2, X THxX(x = 0,1)
AITLX(X = 0,1) FF A2 M S EREE LA TLX(X = 0,1) FF A28 0 S BB VR N AR UE . MB NERFAAEN, 5
THx(x = 0,1) FFfFde N LRI R, T2 B AEE— NI AEae . RAXNTLX(x = 0,1) 74 1 S #AE
Z4AFETHX(x = 0,1)FITLX(X = 0,1) 27 4% 2% [F] I A2 2%
R, THx(x = 0,1)FITLX(x = 0,1) L5 B E G LA T IR«
BiAE: mbEIAL
ESC T (EPRt= VASE (A VA
TR R BHEER, 2 TRXx(x = 0,1)8 0, SE5 mA AL, BEEE B E Ry
8, M TR(X =018 1, o5 mfi B SR, EHHEE R STE T — Uk A S8 w8 B
1Fe8h . GRS EAL, SR A (B FoR RAEERN 6 NAHE A G EH), HE
N R E B NS, 57— IR AL BE A 2 28 CB 83 A BN 0T S T AR B )
o BRI, RO EHE G R, Bt TO AR IR T AR i«
(1) THO = 0x05;
(2) TLO=0x08; /Ity kA EEL, BEHBHEE %R v 0x0508
(3) THO =0x06; /LIy kA EEL, EEBHEE I EER )79 0x0508
(4) TLO=0x08; /Ity kA EEL, HEEEBHEE %R v 0x0608
(5) TLO=0x09; /NIy kA EEL, BEHBHEE R v 0x0609
TR R B E B, A AL IS N —IR, BB FERE L.
v 1. 20 3WTTEEERK.
9212 FR1: 16hrEm 28T 5%E

TOx12=0

+12
ik "
TIMERO —»|
N l T—
R a ~ oo ol THO -\ TLO TFO | > rhIER
) TOx12=1 (8BITS) | (8BITS)

C/T=1
T0 !

GATE 4>l><> > " HﬁDi

J
* S K Th e b O st B BT % 1/0

INTO
Figure 9-2 TIMERO 753 1 ZhfgHE R

1EJ7 L, TERF AR TX(X = 0,1) N16ALTHEL R} 7E I35 . THX(X = 0,1) A7 A7 2 A7 L6007 T EU 3/ 2 I 2% 1)
=807, TLX(X = 0,1)FF R8T o 241647 i I 5 A7 A7 A 1B 3 T tH I, 3R 40 BT 5 INF 3 ¥ AR ETFX(x = 0,1)
W e I e R W g v, KA — AT

CITx (x = 0,1) ALk £+ Ba%/E I 2 I Th e, WRCTx (X =0,1) =1, K TAEES T ER R, 4d
P E I A TX(X = 0,1) ST EU T B B Ui, A5 7 I 48 TR ar A7 48 1. anRC/Tx (x=0,1) = 0,
P R G BRI 2R TX(X = 0,1) B Bh i .

M GATEX(x = 0,1) = O, TRxE LNFT I 2 I &%

MGATEX(x = 0,1) = 18}, HATESMBHAG FINTX(X = 0,1) A= I TRx(x = 0 1)7f%%ﬁ§1, JE
IS TXA 2 tH8, ATATIEINTX(X = 0,1) I IESKMF S8 BE . TRx(x = 0,1) 7 B 1A AT B AE R 85, X
WRE WIRTRXE L, EI 38 75777 8 I IR TRX(x = 0,1)iE 00 MBI 4f 1T 4k, BT LATE fmfFEHT%EeZ , B
%I E E I 28 AF A A AR A .

64



@ holychip HC88LO51F4

92137 R2: 8hrHBNERER /T EAE

- 12 TTOx12=0 —> TFO ——> ik
TIMERO (ﬁ
B 4 L om0 TL0 >
1 Toxa2-1 T L o —> (| Toout
TO pin T 1L
TRO —» - TOOUT
iNTo Jﬁ—/ (8 BITS)
INT
* ¥ ThRevm O WLt B PR 1/0

Figure 9-3 TIMERO 753 2 ThfgHE K]

Jiae, EREETX(x = 0,1)/ &80 F B B H T HAs eI 2% TLx(x = O, 1) 7/ 5 fE, THx(x =0,1)
TECE A o S47ETLX(X = 0,1) H (T 0 8% 33 184 25 OX00M , B 2 8 I 28308 AR ETFX(x = 0,1), ZHAF 2 THX(X
= 0,1) BB RN FAEARTLX(X = 0,1) 1o Q2R 5E I 2 WA RE, *4TFx(x = 0,1) B LI 4477 A — > b
MAETHX(X = 0,1)F I EHAE A A . £ RV 2% IEMTH BTG 2 07, TLx(x = 0,1) %Z0Iia 6 A ft
5 BH.

b T A shEEIRESL, Jr 29 TR e AR 0 A B RGBS 7 QLRI — B . RTIC E R AR
TCON2H I TXX12(x = 0,1) 1% % R Gui o sl R G o (R 1/ 124 Jy a2 I 25 T (x = 0,2) F i st

25 Ay i 2 N R IS, AE B 25 A7 4% TCONL Ay TXOUT[1:0](x = 0,1) {7 fif 5& i 2% Tx(x = 0,1)%
I Tx(x = 0,1) 1 & Zh %%

9.2.1.4 FR3: FSALER BR/THEER (TR A R)

212 TOx12=0
Bk 7\(
TIMERO ﬁ
i o C/T=0
T a0 M= TLo > TFO > iR
TOx12=1 c/T=1 X (8 BITS)
TO pin T
TRO —» N
GATE —»DG—#} ﬁ»j:/
R e
INTO
- 1o lflezO
TIMER1 { o il (::g) > TF1 —— FhBrER
i A g
. 4 TR1
w1 TOx12=1 4T
=S R T BB 1 BRE 2 T 1/0

Figure 9-4 TIMERO 772 3 ZhREHE
1E77R3F, BT EETORAE AL 8O, T AU e I 2%, 43 A EHTLOANTHO#% i . TLOfS FH e i 2%
OFf %] (FETCONH) AR (FETMODH) fiZ: TRO, C/TO, GATEOMITFO. TLOREM R 4aish
NG S AE A B .
THO R A HIVE E N 25 A, I BhESK A RSimoh. THOH M S8 TIRERIML TR I AL, HE S

65



HCB88L051F4

@ holychip

SERT AT L tH bR ETFLEL, e 48 T1H W
SE I 20 TAELE 7 30, e i 41 LA TAEFE 7200, 1852, (H2 AR BTFUARE A=A b, TH1
ATLLH GEHE et 28 ThAe, BFehiEsk @ RERel, GATELN TRL. TN ER s H B TR e hf
wlm BRI RE 57, RONTRIGER 2805 . e #3176 77300, 182t flifg, 7875 3 g e 4.
AT C B A A4 TCONLH I TXX12(x = 0, 1) A7k 3 R G £ 5 R S 1 /124 g I 48 Tx(x = 0,1)
FOJIN e

9.2.2 ERMEEATEE TX(x = 0,1) X TR
9.2.2.1 EIFETx(x = 0,1)#= % 748 TCON. TCON1

TCON
s 7 6 5 4 3 2 1 0
R/W RIW R/W R/W R/IW R R R
=EDALE] 0 0 0 0 0 0 0
(EERSs TF1 TR1 TFO TRO
(V&R RS L]

TEy Tx(x = 0,1) 1) b e for
75 (x=0.1) 0: Hribrme S B 200 0, BUEAHE O
’ 1: o e, fEeEE 1
TRy TX(x :8,1)E1fiéﬁ%ﬂ1ﬁ
6,4 (x=0.1) 0: fE1k Tx TAE
’ 1: Jash Tx ITAE
3-0 (DA

TCON1
w5 7 6 5 4 3 1 0
RIW R R R/IW R/W R RIW RIW
BAME 0 0 0 0 0 0 0
(DRSS TIOUT | T1X12 TOOUT | TOX12
fims | ARFS L
7,6,3,2 REN. R0, 5RO

TYOUT mezoiﬁmﬁﬁMﬂﬁ%fifﬁ )
51 (x=01) 0: ’%Ltiﬁﬂ“%% Tx Hﬁ%&iﬁu'ﬂﬂﬁ] HE
’ 1: RN 28 Tx LB H Thee
Tx(x = 0,1)7E I 28 2 GE s 2 Sk B
TxX12 . s
4,0 (x=0.1) 0: Tx M BIHT8P N Fosc/12
’ 1: Tx ER 2R 8PN Fosc

66



@ holychip

HC88L051F4
9.2.2.2 B TX(x = 0,1) TIEF R&FHF2 TMOD
(VR 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W R/IW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
MFFS | GATEL CIT1 M1[1:0] GATEO C/TO MO[1:0]
s (VKR L
Tx(x = 0,1)[ 1447
73 ooon | 0 R TRXHIT ) TX
’ 1. FUBELE INTx G AR ETR TRx B 1, Tx 4 TAE
T Tx(x = 0,1) & BB Th RgiE B
6,2 (x=0.1) 0: Tx HT &8
’ 1: Tx A4
Tx(x = 0,1) TAE 5 Ik AL
00: 70 16 {7 E A I a8/ Has
01: A1 16 frseias/ it Has
5-4 Mx[1:0] 10: 77302 84 H B EBAIME & I 45/ 1T B
1-0 (x=0,1) 11: K3 TO 2 EEM /N (TLO/THO) AL [ 8 £ e I g /it Fids: T1
=R
. 3 TO A T1H9 TR, TFL A Wi, BT TR1 #% TO
G, SRR ESC T, A T W TAE TR 3.

9.2.2.3 ERFBTX(x = 0,1) BB F 72 TLx(x=0,1)s THx(x=0,1)

TLx (x=0,1)
w5 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W RIW R/W RIW RIW
BAME 0 0 0 0 0 0 0 0
(SRS TLx[7:0] (x=0,1)
w5 M5 L
TLX[7:0 bt e e e 1
7-0 _[ ] TX(x = 0,1) &4k A7 & (K71
(x=0,1)
THx (x =0,1)
(E Ry 7 6 5 4 3 2 1 0
RIW RIW R/W RIW RIW R/IW R/IW RIW RIW
SAME 0 0 0 0 0 0 0 0
(DAGRS) THx[7:0] (x = 0,1)
(V&g 75 i
THX[7:0 4 7 g
| w 1)] TX(x = O, 1) H A7 355 7

67



@ holychip HC88LO51F4

9.3 ENTEE3

SENT S 3 /2 16 A7 AZNEHGE I 35, I B 37728 TH3 AT TL3 U517], HH T3CON Ziff # 4%
il |EL T80 ET3 AL 1 VP ey 8% 3 Wi (VE LMD,

SENTEE 3 TAE N 16 A H A BRI EAS e 88 . 24 TH3 A TL3 # 5 N BUE R, FTE @R #8 E
WA AP, RO TRIMLE 1 B sheh 2% 3, H T3 WEBTHEEs FFahid b 144,
7 OXFFFF %] 0x0000 it & A#iH, 2 E TF3 AN 1, RS ER A4 (B TH3, TL3) [ 16
PR BN T3 BT Z 72 o

7E TR3 A 1 I, Xt TH3/TL3 KIS #AE, A5 T3 W THEEs 01, R &R E R % A4 e,
XA 5 AR N — Uit I 2 kT3 i /788 . HA TR3 N O B, Xf TH3/TL3 (05
RS FIR 2008 T3 RT3 A7 2 B 3 2 A7 2R A

TH3 F1 TL3 325 #RA R85 DL NP Se s 5k .

4 T3CLKS[1:018 01, T3 ufi I AANTE £, Eif#s 3 ol L TA/E/E Sl Ui i . 24
T3CLKS[1:0]% 10, RIEMS &% 3 [ THEI £ 40 32.768KHz IR SE R (HMEBARAN b R AE Ft A ABE 2
ARSI B, A e 2% 3 tHa] DL AR 7E el b A A

4 T3PD_EN & 1 H T3CLKS[1:0]2% 01 5 10 i, T3 o] TAE/ERE BT . 2 T3 PWEBTH-4as A
OXFFFF %] 0x0000 I & AR vl I, 2Rl At B RS o G SR rp i JoVr 900, e 5 (sl 2 ik
NGERS 2% 3 HbT.

VEE . R TH3 A TL3 B, EER{FE TR3=0 (24 TR=1 i}, T IEAEHEL, 2 H 1 TH3 I TL3 k).

T3PS[1:0]
1 System Clock ¢ Increment Mode Interrupt
- —| 0 Request
11—3 01 *— )Prescaler 4>| 16-bit Counter | TF3 |—p
1,8,64,256 |
32.768kHz 10
Crystal Overflow
Flag
T3CLKS[1:0] —
0:Switch Off f
TR3 1:Switch On T3 TH3

The Block Diagram of Timer3

Figure 9-5 TIMER3 L AEHE K]

68



@ holychip

HCB88L051F4

9.3.1 ERTERATEE T3 HXFFEH
9.3.1.1 MBS T3HEH| & 7% T3CON

T3CON

b4 5

6 5 4 3 2 1 0

R/W

R/W

R/W RIW R/W RIW R/W R/W

SEAE

0 0 0 0 0 0 0

Vzan =]

K5

TF3

T3PD_EN

T3PS[1:0] TR3 T3CLKS[1:0]

b4 5

b5

Vi

TF3

SE I 4% 3 vik AR G AL
0: Joliith (FEFHE 00 BAFATLLE 0
1. it CREARE 1)

T3PD_EN

SE T3 3 7E#E AR T Ig AT # 7

0: PRIzl FAE e 88 3 TAE

1: HHEBT RV ER 28 3 TAE, ShE T3CLKS[1:0]0 01 &% 10

R ANEBERIRIERES. XTALEN v 1, SREFRMAMIR, 1w HL E
HE R T Vet 2% 3 T/F, T3CLKS[1:0]4 10 i, i EA=1 H ET3=1
B, SERFES 3 it fE S MlE RS, HPUTEREE 3 M IIFET .

5-4

T3PS[1:0]

FERS & 3 T LI A
00: 1/1

01: 1/8

10: 1/64

11: 1/256

TRE A

TR3

ERF R 3 FUVREHIAL
0: ZEIL5ET 283
1: RVFERZE 3

1-0

T3CLKS[1:0]

SEI 8 3 THE R IF AL
00: /%é}‘ﬁlﬁ‘@l] Fosc

01: T3 ¥ 4 A AR £
10: AR AR 32.768KHz

11: NEBEH RC (RC44K)

9.3.1.2 EF S TIHIEF/FEE TL3. TH3

TL3
(V&g 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W RIW R/W RIW RIW
SAE 0 0 0 0 0 0 0 0
(SRS TL3
LS PLRFS Pt BA
7-0 TL3 T3 B o A7 AR 0

69




@ holychip HC88LO51F4

TH3
(VR 7 6 5 4 3 2 1 0
RIW RIW R/W RIW R/W RIW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: TH3
(VR (VKR L
7-0 TH3 T3 Wl A7 A7 v i 311

0.4 SERTESITEES 4

SE T35 4 72 16 07 [ 2 B HE I 85 - 9B 27 4728 THA I TLA ATYE R —A 16 A ar A7 48 K 17 il
i TACON 217 asfsthl. |EL HFAE28M) ET4 AL 1 fovr e 2% 4 thbr (PR R =9,

M TH4 Fil TLA BURF RS E, FECR S mREFAa: Auien, FAH0H8RFEFAFS. TR4
RLE 1 AEER 2% 4 PIEE 16 At Eeds P et 8. EE 16 71t Be%7E OXFFFF 5] 0x0000 i i &
TRA NN 1o Wi R, 5 38 R 2 A7 25 1 16 A8 B Ek N\ P9 16 AiithEds

THA F1 TLA S S #A R A6 L R IBT: S 5.

9.4.1 ERTEATEES T4 K T/EHR

SER A 44 = TR 16 7 3B e 88, B OBERR R ASA T4 Uik m) 16 A7 H
HE R EN 3. X277 B, TACON Z 7441 TAM[1:0]i% & .
9.4.1.1 753\0: 1661 B B EE E I 28 /1T 428

TH4 217241700 16 At Bds/ et 255 8 i, TLA 17Uk 8 7. TR4 Jy O Itf, %ZFS TH4 A
TLA PIANF51745, B IE RN 8 5 3 a5 A2 A 16 frit s TR4 B 1, NEB 16 At HEs It
E NS R IEIG T4, 7E OXFFFF ) 0x0000 B &A=, BEi TF4 # 8N 1. RN E 7441 16
LB E S EIRANER 16 A7 5088, R 16 AL EEs O IE VXA B O SE B I -5, ik
FVFEWS 25 4 I = A= T

16 TRA LI, XF THA 1 TLA B SH#AE, Aaiom N 16 ALTHEES e, REEMUR Ei T A
FOE, IXASAR G EE R — Vs i R 0 16 At e b . 5 TRA N O IF, Xt TH4 F1 TL4
() 5 1A 2 R IR £ 24028 P 3 16 o7 -4 2 A0 B 4% 27 A7 o A

T4CON.O Z- 1728 11] TACLKS (i £ 5. 24 TACLKS = 15, SERF 2% 4 (KR o3 s
2 TACLKS =0, ERT#F 4 IR BPIE N R G 5P

TR, FEYAE T4 b RN . ER RS 4 ) TH4 A TLA FRAE T 4615 OXFFFF it
B, i gas i ey, T4 un O BCERES, FIR g 4 hWThR B E 1. TR, e
a5 4 WA TAEEE R 77 (T4CLKS =0) .

70



@ holychip HC88LO51F4

TAPS[1:0]
ARG — — L | e 167 42 TR
TINS5 —

* T

T4CLK
TACLKS=0
TC4=1

TR4

* 56K T R v 1 BR 5 B Bk 1/0

Figure 9-6 TIMER4 772 0 ZhBEHE ]
9.412 FR1: PIEREE2
i E TACON #f7as i TAMI1:010 01 S FEE I % 4 1F PR R R A% . 27 NS H A AR
J7 Ak, I A% 4 13 2 SR e I 3 4 R AZAE P 16 AL EERN B I 2% 4 (1N 16
TR, S AR . WRAR R WR A, WTRACH] ET4. AR A ARIHE

BaudRate = — x ~T#/PRESCALER gy i st 4 ff Apiich 50 o5 A 2,

16~ 65536—[TH4,TL4]

R, fra ER RS 4 BRI, PRESCALER JN5ER 2% 4 T4 4ikt, TH4 1 TL4A AysE it
& 4 BARTAEAS

W TCA=1 i, WILLKBREZR A T4 D, BB A i RE 2R 00 12, Bt i 38 4 26250
TAEfEER 7 (TACLKS =0),
9.4.1.3 773\2/3: A& K164 B 3 E € i 28

SENT 7 4 EJ7 R 213 4 16 A7 A Bh E# e 2% . TACON.O 2F 173 TACLKS fi7—HE N 0, 5ENf 2 4
HEEIEPE RGN B AR e, HpwE 57700 —%.

HR 2, BTRANME 1 )5, €I 4% 4 245 T4 U &5 5 (B TAM[L:0)E ] _ETH RREED
— N Rk AT T E I 4 4 TFHURISAT - e N 2% 4 N6 16 A7 14 #s L OXFFFF £ 0x0000 i Hi i
TF4 (TACON.7) =B, WHERES 4 K BrEae, H/~ e ntds 4 thir. &t ER, R 28 E
PFAERSH 16 D BEME EHE NN 16 AriF5ES THA A1 TLA F, B3 4 BRI SRS T 4
fitk A o

WHRTCA = 0, TEEWEE 4 THET, —AMilRE S A A 16 A EEs 4, A 16 fir
TSR S AT B RREIRES, S R — A RS s

WIR TCA =1, fEER & 4 tHEUN, — Mk (S5 2RI AR 16 A EEpE EHE A N 16
FIHEEs THA FOTLA 1, FEIFUGTHEL, (EAST=AEdlr, W 16 AL i3S B G 4 <=4 dibr.

TR4 B 1 ANIGER#E 4 BINEE 16 AriH-Eids, 76 RvE e it 48 2 5 NAZIEA HINPIG I E S N EE
AT o

71



@ holychip HCBBLO51F4

T4PS[1:0]
RGR b - ct — IR 16fr T4 4% TF4 SHLTITRR
T T i bR
TS 5 — Pl i
*A
TC4 —— } ) | +|

*AU5EH T Re i B BB 1/0

Figure 9-7 TIMER4 755X 2/3 T HEHE

EE:

(1) M4Ertas 4 fEPAF R R AR TN E N ER 28 T/ER (TR4=1), TH4 3§ TL4 AREEEIENS N .
DR A 2 B AR AE R IRAS I (R, PTRE S BORIES NS RS I, 7EViIn THATLA 71738
ZHT, EREE 4 WA (TRA=0).

(2) MER S 4 FETHEEET, T4 5l RRIAG SR ZNT KRG AP I —.

72



@ holychip HC88LO51F4
9.4.2 ERTRTEER T4 HRTFHAH
9.4.2.1 SERT B TAEH|F 7488 TACON. T4CON1
T4CON
(VR 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW R/W RIW RIW
XA 0 0 0 0 0 0 0 0
K5 TF4 TC4 T4PS[1:0] T4M[1:0] TR4 T4CLKS
(VR 55 Yi B
SE 28 4 3 bR AT
7 TF4 0: ot CHEfFE 00 At AT LAE 0
1: ¥ (BEE D
LB Thfe UV
24 TAM[1:0] = 00 &% 01
0: 25 1LERT3S 4 LhE IR
6 TC4 1: RVFER 4 LT RE
24 T4M[1:0] = 10 &% 11
0: SEMF2E 4 ASRERL k&
1: EWTAE 4 0] LA F ok
SER 2 4 Tisr 4tk (PRESCALER) #E#%4
00: 111
5-4 T4PS[1:0] 01: 1/8
10: 1/64
11: 1/256
SEIS 2% 4 T SRR
00: Mode0, 16 i H 3l & € I &%
3-2 T4M[1:0] 01: Model, UARTL J#HrR K44
10: Mode2, T4 il BT iR (R RSB, T4CLKS RO
11: Mode3, T4 il FRFEE kR (HH RS, TACLKS &0
SEIT 8 4 SRR HlfL
1 TR4 0: % b4 4
1: LVFER 2% 4
SE I35 4 THE BRI IE R
0: RGITHP Fosc
0 TACHS 0, am st o
e ER A 4 EPEE B P YEAE: frae

73




Q} holychip HC88LO51F4

T4ACON1
s 7 6 5 4 3 2 1 0
R/W R R R R R R RIW RIW
SAME 0 0 0 0 0 0 0 0
o7 7 - T4 PWMS | T4 PWM
s 55 Yi B
7-2 - PREE AL
PWM fi th Al PRz £ 07
0: AR Ny E P
Lo TAPWMS i e T
e BSuEEIaL, SCRPAERL, A RO R & A L
SERS 2% 4 41 8 A1) PWM
0: IEW H5E R 8 DiRe
0 T4 PWM | 1: 8147 PWM Hith, 24 T4 PWM=1 I, 7% E T4AM=00, T4CLKS=0,
TC4=0, T4_OUT fiith PWM 57, Hob THA RJEIATTAE4S, TLA N7
LLEFf7 4%, TR4A H T /83 PWM )4 H

9.4.2.2 ER B TABIE T2 TLA. TH4

TL4
oS 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W R/W R/W RIW RIW
BAME 0 0 0 0 0 0 0 0
(SRS TL4
w5 (VR L
7-0 TL4 T4 Kl 25 A7 SR 1
TH4
(E R 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W RIW R/W RIW RIW
BAE 0 0 0 0 0 0 0 0
(XSRS TH4
(V&g 75 i
7-0 TH4 T4 $H FF A7 =

74




@ holychip HC88LO51F4

95 ERTEES

SERT 3% 5 42 16 AL B EAEE R 25, WL PN s 25 47 2% THS A1 TLS i iA], H TS5CON 25 {7 #si%
#ll. IENL ZFAE0800 ETS AV B 1 R ERT 2% 5 itk (PERL B E35),

9.5.1 EEFER T5 K T/EHFR

9.5.1.1 773X0: 166L B ZhE € I 28/ 4 2%

SER 78 5 IE 3 0 B, THS ZF /785 A7 16 17 2 i #% 1 8 fi7, TL5 f7Afik 8 o

2 EXENS = 0, 16 f7 5@ 271723 M\ OXFFFF ] 00000 i1, 4us i, B TFS A7, RN et
I B A B T () 29 A7 4 RCAPSH AT RCAPSL (1) 16 7483 TH5 F1 TL5 27 /5 2%, W3 i
SE T35 5 HH I A T

W EXENS =1, i thBRAESME I T5 B8R By iRl Refi &k —ik 16 frE 4k, EiiZ EXF5
K. W ETS #fERE, TF5 Al EXF5 AL #RAES L k.

T5CON.1 #7745 TR5 A& 1 e #% 5, HAEEN 2% 5 MTTH5ss. R e 2% 5 201,
¥ A BRI AR (A 5 N\ 8 I 4 B2 ZF A7 4

T5PS[1:0]

v

P p——— T e L

it 2
AN RN
TR5

/0 5544 T Rk B B Bk 1/0

Figure 9-8 TIMERS 753 0 ZhfgHE &

9.5.1.2 FR1: BIFREER

@it E TSCON 2547 85110 T5SM 9 01, 3EFEI 8 5 1E9 UARTLUART2 [ 3 & A 3 51
C FBAER B, Z77 35 B ER I AL e85 10 2ok e i 48 5 R FA 8 16 AE
WMNER % 5 Kt EEs s, EEHAS AR W, % EXENS=1, 1 T5 5] Er— R R
A BN EXFS, (HAS G ER . K@ b 4% 5 ME R R A48T, T5 9l Il 1E Ry — AN
SN AN T

UARTL/UART2 el 51 A a5

BaudRate = — X frs /[PRESCALER e 4% 5 1E NI R R R R4

16 * 65536—[RCAP5SH,RCAP5L]’

5, frs v Fosc, PRESCALER AE T #8 5 i/ Mitt, RCAPSH 1 RCAPSL A€ i 4% 5 [ H
B IR A AR
9.5.1.3 2: 16 EFFH IR

FE 77304, TSCON ) EXENS fi7f5 AN IE T

75



@ holychip HC88LO51F4

W EXENS =0, sER 2% T5 154 16 ArE g8, wf ETS # Rvriih, En s T5 feik & TF5 i
HP A=Al S ETHECN S E R, A 0 FFUR TR

W EXENS =1, &R & T5 AT FIERME, (H2ESMHBHIA T5 (Ali@idk TSCONL SRk B4 34
ANBIZEAD 1) EF-ARE 51 AS THS A TLS 1 4 Hi{E 2 #3821 RCAPSH Fl RCAPSL 1, Ik, 7E T5
LTS AE S EEAE TSCON Hf EXF5 #d B . Wik ETS g feir, EXFS5 7t TFS —FEthr= 4
— Al
9.5.1.4 5R3: 1660 T PEHHIZR

7Ei3R 773U, TSCON (1) EXENS £ A N 1t

WS EXENS = 0, sEM &% T5 1E4 16 ArE i ds, Wik ETS # nvri)ih, & 8% T5 fth 24—
ANl S TF A S E A, M0 G THEL.

WS EXENS =1, &R &% T5 AT FIERME, (H2ESMRHIA T5 (Alid@id TSCONL SRk B4 3%
ANBIZEAD) BT FEAyRe 5142 THS A1 TLS 1 4 Fi{E 2 #3821 RCAPSH Fll RCAPSL 1, 641, 7E T5
R BB AE S 2 /E TSCON Hif) EXF5 # i B . W ETS o éF, EXF5 fithfg TFS —FEtr= 4
HT

9.5.2 ERFERATHES T5 HF A
9.5.2.1 B TSEH|FFEEE T5CON. T5CON1

T5CON
oS 7 6 5 4 3 2 1 0
R/W RIW R/W RIW R/IW R/W R/W R/IW RIW
=EDALE] 0 0 0 0 0 0 0 0
RS TF5 EXF5 T5PS[1:0] T5M[1:0] TR5 EXEN5S
w5 FfF5 L]
SE I 2% 5 i tH bR &AL
7 TF5 0: Joii
1: W HEEEAE 1, WIS O
T5 5| A5\ S R A S AT
6 EXFS 0: TAMTHINFEM KA, LAHE O
1: A B s N H EXENS= 1 I, P E 1, dfih g skirE
7
SERT 28 5 W4tk (PRESCALER) &4
00: 111
5-4 T5PS[1:0] 01: 1/8
10: 1/64
11: 1/256
SENS 2% 5 T R FEAL
00: Mode0, 16 {7 H 3l E #E I &%
3-2 T5M[1:0] 01: Model, UART2 jfR &R
10: Mode2, 16 £ EFHHiFR
11: Mode3, 16 fii F#iHiTk
SE 2% 5 Fvr AL
1 TR5 0: ZEIbER 285
1: RVFER 5

76



@ holychip

HCB88L051F4

T5 51 B F0 405 A N A 55 480 Ao A 2 0 VI8 1 42 i At
0: Zm% T5 511 ik

0 EXEN5 1: T5 51 E—AN T RRE B s, P2 — MR e E 4
R YR AN RC 8¢ RXD 51 IRy, 75 Z{Hi5E EXENS, [FIRf &
TR E AR IR
T5CON1
LS 7 6 5 4 3 2 1 0
R/W R R RIW RIW
p=E0ALEN 0 0 0 0 0 0 0 0
RS CAPMI[1:0]
S-S AfF= YiHe
7-2 RE
JE I35 5 R kBT
00: T5 AL
1-0 CAPM[1:0] | 01: WA RC, BUFE 140 (1) vt E i
10: UARTL [ RXD1 Jifl
11: UART2 ] RXD2
T5CON2
PLRS 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/IW R/IW R/IW
SAiE 0 0 0 0 0 0 0 0
fFFS | T5_PWMS RL_SEL T5_EXMOD CMPCR | T5CAPCR
fréwm= A= i
T5_PWM % th A PR $54r
0: A3 XAy ey HL P
T TPWMS e T
e B EsIaL, STRIARL, A AR R o s H IR
T5 HEE D) Rek AL
000: EWT#% 5 1N 16 £ H shE H e i 486, T5 M- #ks th &7~k —k
.
001: JEW#E 5 1E N 16 A A EHE R #1, EXEN5=1 K}, T5 5| I
—A BT IR E
010: EW#E 5 1E N 16 A7 B EHE R #1, EXEN5=1 K}, T5 5| I
6-4 RL_SEL | — AN FFEIRS A —IRER.

011: JEMF &% 5 1EN 16 7 H N EHE R 43, EXEN5=1 i}, T5 5| I
— AN BRI B TR SR A IRE R

100: JEM#F 5 1EA 16 A H B EHER #07, CAPO Lij— AN ffar
A — IR E

101: JERFES 5 1EN 16 A H A EEER #6, CAPL LR —AFHfF&r
A —IRE K

77




@ holychip

HCB88L051F4

3-2

T5_EXMOD

T5 i et ik 4%

00: 1 T5M[1:0]4 &

01: EFFHTEd NI IR

10: Lhigsti=A

11: PWM iz

e 2R N, RCAPSH 1 RCAPSL Filfifs bt . T iEmt 4% 5
] _bEit#, —H TH5 Al TL5 UL RCAPSH il RCAPSL ¥ e E, TF5 #
SHEAE 1, AUGORKRE T LRSS, w5 CMPCR B 1, Mk
A LR UCRC A5, i 2% 5 T A B 3iE 0.

£ PWM BF, T EfCE TSM[1:0]=00 TH5=0 TL5=0

{CAPHO, CAPLO}H T4F18 PWM (1] )& 1

{CAPH1, CAPLI1}H TH#I PWM (1] 575 L

CMPCR

T5 LLALULED H 3hiE R

A B ES 5 AELLE N AR MR AR, MR E BhiE R
TH5 J% TL5 tH28E

0 : WRILALZ J5, Em 4% 5 THEUE % 2 mi{E4k ST 4.

1: WRILKZ G, ErR 25 THEE 0.

T5CAPCR

T5 i AR 3R H 3hiE bk

ALAERE, USSR KL, 7E THS A TLS N SRR Ak )a
AR E 2hiERR TH5 J&& TLS THEFF A9 M. R i E 1, WA
— MRS R A, ERE THS. TLS I1{E.

0: T5 i IR FAF R AL J5 e i 2% 5 TV E % 2 mi T BUE 4k 4 2

1: T5 i IR AF R 2L Ja e i 4% 5 T EUE F 30 0

9.5.2.2 B B TS IFEHF/Fa: TL5. TH5

TL5
w5 7 6 5 4 3 2 1 0
RIW RIW R/W RIW R/W RIW R/W RIW RIW
BAE 0 0 0 0 0 0 0 0
(SRS TL5
w5 M5 JiEH
7-0 TL5 T5 Hd ZF A7 AR
TH5
(V&g 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W RIW R/W RIW RIW
SAE 0 0 0 0 0 0 0 0
(SRS TH5
LS PLRFS Pt BA
7-0 TH5 TS B 5 4748 i

78



Q} holychip HC88LO51F4
9.5.2.3 ER B TSEHMHIRHFFE RCAPSL. RCAP5H
RCAP5L
s 7 6 5 4 3 2 1 0
RIW RIW R/W R/W RIW RIW RIW RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: RCAP5L
LS PLRFS TiBA
7-0 RCAP5L T5 AR A A7 AT
RCAP5H
s 7 6 5 4 3 2 1 0
RIW RIW RIW R/W R/W RIW R/W RIW RIW
=EDAIE] 0 0 0 0 0 0 0 0
(DERE] RCAP5H
(V&R M5 L
7-0 RCAP5H T5 HE IR A A& =
0.5.2.4 IR HIF/EEE CAPCONO. CAPCON1
CAPCONO
(E R 7 6 5 4 3 2 1 0
RIW RIW RIW R/W RIW RIW RIW RIW RIW
SAiE 0 0 0 0 0 0 0 0
Ri%'5 | CAPEN1 | CAPF1 CAP1LS[1:0] CAPENO | CAPFO CAPOLS[1:0]
(E R PLRFS Yi. 85
TS SN FOEIE 1 e AL
7 CAPEN1 1: ffife T5 fy A\ iZkiEE 1
0: Z&51E T5 M AF@EIE 1
TSI NI PRIEE bR £ 47
6 CAPF1 1. G RE NREE 1 PRI 2R R FA R A, &AL A E AT

0: BIHEE.

TSHI NI HRIEIE LI R 2 Ak £ 0r
00: TFR&AY

01: LJHE

10: b FHAYECR R

11: %

5-4 | CAPILS[1:0]

T5 i NFH3CETE 0 ff gez AL
1: ffifE T5 My A\ ikidIE 0
0: ZE1F T5 #y A\ Fi3REIE 0

3 CAPENO

79




@ holychip

HCB88L051F4

T5% N\ fili IR IEIEObr E AL
2 CAPF0 L;an R A FRIETE 0 BRI By R FF A, A R B AL
0: K fHIEE .
T4 NI B8 Ol IR 2% Ak 07
00: FPF&U
1-0 | CAPOLS[1:0] 01: LFH#F
10: LFHEEC R REHT
11: fR¥
CAPCON1
(VR 7 6 5 4 3 2 1 0
R/W R R R/W R/W R/W R/IW
p=EDAEN 0 0 0 0 0 0 0 0
RS CAP1_INTE | CAPO_INTE CAPICR CAPOCR
S-S ALFFS L
7-4 TREE L
CAPL ffi 3k i W fif e fir
3 CAP1_INTE 0: kL
1: Hirffige
CAPO ffi 3k 7 fif e iz
2 CAPO_INTE 0: HiEkik
1: Hirfdige
CAPL ¥y 4# 3K A 307 kR
AL, IR R A, £E THS A TLS BRI NI 3R a7 172 e
1 CAPICR | T#f}-Ks H ik TH5 B TLS 1140 %5 47 % 1 1E
0: CAPL i R AR 2L J5 e i 2% 5 THEUE I% 2 BT EUE 4k 42 2
1: CAPL i i sk S 4F KA G e i 2% 5 1HEUE A 3hiE 0
CAPO ¥iii L 3K H Bl B
GALRE, SR FEE R A, 78 THS Al TLS WIMBIE S NSRS 17285 ,
0 CAPOCR | f#¢E¥ H 33 THS K TLS tHE0aF /7 28 HIMH -
0: CAPO uify i IR R 2B J5 e 48 5 THEUE 1% 2 T TE 20 4k 2L 2
1: CAPO i 3k S4F KA G e it 2% 5 1HEUE A 30 0

¥ CAPO F1 CAPL sy 21— AN E, 4R )5 E CAPO HH T ETHHTR, CAPL FRFWZE, CAPO it
BHPGES, CAPL BLENMIIRAIEE, XRG4 {CAPHO, CAPLO}RILUHIRISE] PWM (1)
Ji4, {CAPH1, CAPL1}ZHA7a8nl LIfS3| 525t

ULEH: SRS e A 5 i EEs, FEMLE T5_MODE=00, T5M[1:0]=00, [Fi RCAP5L Al
RCAPSH #ZBLE N 0,
U ER 38 5 M ITERE ETS $TJF, 7ETHELES A 0 THEE] FRFF 277 A 3 e T
CAPO I CAPL (i sk H i A 7R ZLH 2 1EL 4745 (1) ETS

(8 #HECE RL_SEL=111)

80



@ holychip

HC88L051F4
9.5.2.5 FIREF R CAPLO. CAPHO. CAPL1. CAPH1
CAPLN (n = 0~1)
Préms 7 6 5 4 3 2 1 0
R/W RIW RIW RIW RIW RIW RIW R/W RIW
R[] 0 0 0 0 0 0 0 0
(hEERS: CAPLN[7:0] (n = 0~1)
Sroms IR i
CAPLn [7:0 - e
ro | ST capnin= o-tym gk B
CAPHn (n=0,1)
e 7 6 5 4 3 2 1 0
RIW R/W RIW RIW RIW RIW RIW RIW RIW
J=E0KIEN 0 0 0 0 0 0 0 0
NFF CAPHN[7:0] (n = 0~1)
M éws MR Vi
CAPHnN [7:0 e e
70 (701 | o APn(n = 0~ 1yt i3k 17 22 748

(n=0~1)

81



HCB88L051F4

@ holychip
9.6 WHEER A TICK

9.6.1 TICK &R} #845k

T e 252 16 17 A sh EHIBWE 3% . B A 74 TICKH F1 TICKL Vi,
TICKCON #3472 .

TICK eI 8 i e it fa) -5 A X { TICKHIGH , TICKLOW } / (Fosc /4341 2 %)

9.6.2 TICK [ERf 2. HH K& 788
9.6.2.1 TICK#Z#| & 72 TICKCON

TICKCON
S-S 7 6 5 4 3 1 0
RIW RIW R R/W R/W R R/IW R/W
=EDA:] 0 0 0 0 0 0 0
MFFS | TICKIF TICKIE | TICKEN TICKPS
BE | e Lk
=1
TICK 7 i 2% 1 Wb e for
7 TICKIF 0: BMHEO
1: RfEE 1, EUFEESREI O A B 1
6 - (DA
TICK 7 i 2% H By se Vi r
5 TICKIE 0: ZE1E TICK 2 i 2% b
1: FoiF TICK E 88 rh
TICK & I 2% sa Vs il fr
4 TICKEN 0: ZX1I TICK & #%

1: Y TICK ER 2%

3-2 - TREE AL

TICK 7 IF 2% BT HHnr b 43 43
00: Fosc 17 1 4343

1-0 | TICKPS[1:0] | 01: Fos [¥] 8 434

10: Fosc ] 64 5340

11: Fosc 1 256 431

82



@ holychip

HC88L051F4
9.6.2.2 WEERSTICKL. TICKH
TICKL
s 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W RIW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: TICKLOW
s frfr5 L
7-0 TICKLOW | 4% 5 I 23 (1 50 27 A7 2271
TICKH
PLRS 7 6 5 4 3 2 1 0
RIW RIW R/IW R/W R/W R/W R/W RIW RIW
HAE 0 0 0 0 0 0 0 0
(ENRE) TICKHIGH
S-S AFF5 L
7-0 TICKHIGH | 1% i I 8% (508 27 A7 2R 210

83



@ holychip HC88LO51F4

10 Jik 58 | PWM

10.1PWM %#iE

3 LA AEIX H AN PWM BK 6 8% 15 25 EL ST ) PWM it

12 f78% 16 fi2 PWM

RO PWM JE JA B AR W, (E IS [ — A O
fg HH R T SR

PRAE HEE TN T BE PTG PWM it

PWM T AEB £l vl 15 52 B 8 4 A L

PWM ] {505 B 2%/ F s 438

HC88LO051F4 £ /% T =/ 12/16 £z PWM itk PWMO. PWM1 Al PWM2, =AMEEHEA — i3
#%, PWMO HJiH 4 H PWMO_EN k4fil, R EffgE PWMO_EN, THEEs i< a3, 1HE0Es fImehii
EIE PWMOC #2177 F7-45 HLIY CKO Rk #%.

T B g PWM SRS, 38 75 8 A PWMO_OEN 5% PWMO1_OEN, [F]f 75 Bk iy
F B R 0 SRR E NS B s PWM %, wTLCAFfiisE PWMO_OEN &k
PWMO1_OEN, IXH{E PWMO [ 1H4as o] LY — AN e i 8k A, Uit Sas i i iy, Wit il s vr
2xp i PWM Hi .

IR EFLTO & 1, PWMO %y H AN B4 A B FLTO 51 AAS 5B B 325 . — BAGI
FLTO 5| i N 2 fL T, PWM Fi 237 BISG T, {2 PWM A 383088 348 4k 23247, IXPEJT f§I7E FLTO
5| BB R L BRE 4R S PWM fir i o 7E FLTO i N5 5 2 E], FLTOS A2 Gl kR . RA 24 FLTO A
SRS, ARG FLTOS IRASA, BEE PWM YK & IEH i

PWMO Bl i 11 FLTO (P0.0 i 1) HAEEIIhRe, FH P al AR s 75 2% B A& s B 1]
BeE FLTO RHEH [aIRIEC E v 1 PO.O FYHHHS 1], 1528 J7 v W LV EH% 5 %7 /7 %5 POODBC.
PO1DBC. P02DBC #i.

=A PWM BB Dh e SR 56 4 —FF, P @ #2788 7= 48 3 s SEIX ELAMNT PWM 8K
6 % HBH K PWM %t .

34 PWM BEHIL F — AN p 7 ) s N 1, AEA 8% B 3 S bs 47, 758 F P @ B iE X PWM A5
BUR — OGRS 2 L

YV V V V V VY

10.2 PWM %y Hi 5%

HCB88LO51F4 [¥] PWM fi Hh A& PR AR AL . 35X 55 A0 H 0o} 55« i@ 1 . TYPX(PWMCONO[7:5])
(x=0,1,2) Kk 5E

10.2. 13X AR

IR TR, B AR IR 551 PWM 155 - PWM % 45 -5 19 B [PWMOPH:PWMOPL]
veE, H5 AN &S R E AR (PWM SS2 5, PWMOL. PWM11. PWM21L ) &5 %S LE 7
1745 2 FLAEIX I (0] 2 A7 88 )

12/16 f7iH s R A s JH a0, A 0000H FFasm _Eit-4L, Fra iael PWM it 7E PWM JE

84



@ holychip HC88LO51F4

FFUART A BRE A RORAS . AT HE S PWM 52 L2 77 2 OB VT AL, PWM % R 4 BREh AT6
RORAS . THE S BLF) 5 [PWMOPH:PWMOPL]UG AL, 4R 5 =35 A 0000H JF4h17) it .

PWMxEHI = [ PWMOPH : PWMOPL] * PWMO T4 s 5 J 147
PWMx 5% = [ PWMXDH : PWMxDL] * PWMO L1 i 4 J& 1
PWMx1 575t = [ PWMXDTH : PWMxXDTL] * PWMO T 1E i 4 & 14

A

PWMO1 B
O ORE | EARE
< ] P:{LEUIJ\&E
1 JA ) .__
Figure 10-1 PWM i #5556} 559
10.2.2 L X R,

HROXT BT, B AR TSR PWM S 5 - PWM 4 H 45 5 198 3 FH [PWMOPH:PWMOPL]
g, HEFHHMENE S AR (PWM BNcf R, PWMO0OL. PWMI11. PWM21 [ & 55 L%
17 % 2 HBE X ] 6] 25 748D o

12/16 o7 T+ Has K XUE I8, e M 0000H FF 46 ) b it % 2 [PWMOPH:PWMOPL], %X )5 i
[PWMOPH:PWMOPL] [\ 11444 0000H, Hh—4 PWM 528 1. fra fERER PWM % 7E PWM
JE AT A6 I 1 SR N BOIRES o 7R BT R A, ST A S PWM (5 2 b PR A7 R B UL AT
i, PWM i tH a5 SRS N TEBOIRAS, BRIV 4y m P i B EEME S PWM 5 EE A AR 3R 1)
fHUCECIT, PWM % H A4 3% 3R 5 A ROIRA

PWMxJE ] = [ PWMOPH:PWMOPL] * PWMO L {F s 5 & 31 *2
PWMx 525 = [ PWMXDH:PWMxDL] * PWMO T AE i b i #*2
PWMx1 45t = [ PWMXDTH:PWMXDTL] * PWMO L {/E s & #*2

85



@ holychip HC88LO51F4

A
mLEE AT

PWMOP

PWMODT

PWMOD —

\

PWMO

PWMO1

—P

iy
a1 5 o
AR L8| A

Figure 10-2 PWM Lo Xed 5595 7

10.3PWM #i AR,

PWM FE A1 5 3N ST (3 R AR A, ok v 1) 3 56 PWM i 4 PWMO/PWMOL . PWM1/PWM11 .
PWM2/PWM21, @i $5 i AH 06 25 47 25 AT fdi 0 PWM %1 HH T B ol B kg o A Xl e S i o A =X

10.3.1 F %y HH A

% PWMxM(x=0,1,2) & 0: PWM ¥ T 1E7E B #b % A=, B b 4 B A X, o il R
PWMxX&PWMXx(x=0,1,2)1 iy, ik a] DAz ik B2 i R A 25 77 2% 5 45 LU 2547 2% S BB X I 6] 27 A7 2%
AT LA T i o RN B AT 3643 PWMX&PWMIXL(x=0,1,2)% tH itk , 748 B P &t e~
IKFH TR
PWMO0S=00& PWMOM=0: PWMOFIPWMOL T4 T H #M&E = H I35 KA %%

PWMO

PWMO1

PWMO0S=00& PWMOM=0: PWMO 1 PWMO1 TAET HEAMER, GHRIEX) BN &A%

PWMO

PWMO1

86



@ holychip HC88LO51F4
PWMO0S=01& PWMOM=0: PWMOAIPWMO1 1T H M HPWMONE A R PWMOL VKA R

PWMO

PWMO1

PWMO0S=01& PWMOM=0: PWMO FI PWMO1 TAEF H M (F7EX) H PWMO NiEA 2. PWMOL
A R

“ L

PWMO1

PWMO0S=10& PWMOM=0: PWMOFPWMOL TAET H xME X HPWMOAKE R, PWMOLA & A 2L

PWMO

PWMO1

PWMO0S=10& PWMOM=0: PWMO F1 PWMO1 TAEF H M GirFEIX) H PWMO KA % PWMO1
HNEH R

PWMO

PWMO1

PWMO0S=11& PWMOM=0: PWMOFIPWMO1 TAEF HAM&E 2 HPWMOAIPWMOL AKA =k

PWMO

PWMO1

PWMO0S=11& PWMOM=0: PWMO 1 PWMO1 L{EF HEAMER CHFFEX) H PWMO F1 PWMOL 2 41%
HR

PWMO

FWMO1

87



@ holychip HC88LO51F4

10.3. 2037 iy AR

% PWMxM & 1: PWM R TAEEM Ay A, a7 B s, mT DA i A OC 27 A7 A8 A3 e xS
. PWM it [ B — 4 Bl [ s [E) S LB PWMIX&PWMIXL i H e, 3 BAAH [E(EL 5 25 bEaT ol & .
2 ST A AR S o 2 L B A AR ] PWMIX ) 7 28 L, BB DX (A48 1) 25 47 a5 351 PWIMIXL 1) 5
L, ST B R AT ] PWMX&PWMXL iy i Bk, 58 A P 8 Fh PR RE R (x = 0,1,2)

PWMO0S=00& PWMOM=1: PWMOFIPWMOL T/E T M 7 i H I N = 3%

PWMO

PWMO1

PWMO0S=01& PWMOM=1: PWMOFIPWMO1 TAE T 74 HPWMOAN A R PWMOLAEA 2L

PWMO

PWMO01

PWMO0S=10& PWMOM=1: PWMOFIPWMO1 TAEF M 74 HPWMOAKA XL PWMOLAEH 2L

PWMO

PWMO1

PWMO0S=11& PWMOM=1: PWMOFIPWMO1 T{E T Jh 7, HPWMOFPWMOL1¥) LA %%

PWMO

PWMO01

88



@ holychip

HCB88L051F4

10.4PWM R &35

10.4.1PWM ¥:#]Z5/F% PWMCONO. PWMCON1. PWMCON?2

PWMCONO

B 5

4

3

2

1

R/W

R/W

R/W

R/W

R/W

R/W

R/W

RIW

R/W

SAHE

1

1

1

0

0

AT

TYP2

TYP1

TYPO

RLOAD?2

RLOAD1

RLOADO

PWMLEN

PENCTRL

=

VLB

TYP2

PWM2 % HH R R ik A
0: PWM2 i1 #5655
1: PWM2 H10akf 5%

TYP1

PWM1 %t R R ik A
0: PWML i1 ¥ 5%
1: PWML k) 5%

TYPO

PWMO #i HH 2R B e B Ar
0: PWMO i1y % 5%
1: PWMO X} 5%

RLOAD2

PWM2 H 3l #H #ff fefr

0: ZEIbHBIEE

1: {fReEBhEE
& BMEH 1, BRARES T SH)s, SHAaNEN, HETF—
JAES PWM2 B3, (St ZEX.
RS HaiE i AshEE, BUSHy G,
[EED, R8RS 2 iR
EAEE=H PWM FHMAE, BBE%5 PWM FRHE L Z HRER,
WR=4H PWM KIABARE, 2 pwm_ov ESHAR

szl 2 4H PWM

RLOAD1

PWM1 H zhE & AF GefAr
0: 22 EHBhEE
1: ffREEBHER

RLOADO

PWMO H zh E & ff gEAL
0: ZILHzhEE
1: ffREEBIEEK

PWMLEN

PWM & B #5467

0: 12 7 PWM %

1: 16 iz PWM %k
W HAP®ESE 12 2 PWM 5, PWMxPH. PWMXxDH .
PWMxDTH(x = 0,1,2)[11m 4 SN TR, 2 2 %) e 4 AL EREANE
EH .

89



@ holychip

HCB88L051F4

PWMO/1/2 F A e il Ar
0: 1 PWMO_EN. PWM1_EN. PWM2_EN F5 i
1: 1 PWMENA ZifrEasisd] PWMO/L/2 FRCH e fam s, H

0 PENCTRL PWMO_EN. PWM1_EN. PWM2_EN fii AN £ 32 i B AR 25
e RPN, PWMO tHEUF b, b SZRISCH] . $THFR, PWMO 1
AR E BN 1 IR #, fa %2 PWMO_OEN Al
PWMO01_OEN #54i.
PWMCON1
LS 7 6 5 4 3 2 1 0
RIW R R/W R/W R/W R RIW RIW R/W
=EDKEN 0 0 0 0 0 0 0 0
e PWMO_ PWMO_ PWMO_ PWM2_ | PWM1_ | PWMO_
brefs ) CMP_INTF | CMP_INTEN | CMPEN PHASE | PHASE | PHASE
(R ALFFS Bi B
7 - REE L
PWMO £ #% UL Fd s 2%
6 PWMO_CMP_INTF 0: HMEE
1: 4 PWMO 114085 PWMO_CMP —E(i, B
PWMO 15 #% UG E A W 5 e
5 PWMO CMP_INTEN | 0: #&i1
1: ffige
PWMO 1 #5 UL EC AR = e
4 PWMO0_CMPEN 0: %%k
1: ffige
3 - TR B AL
PWM2 # ATz i iz
2 PWM2_PHASE 0: A#AH
1: PWM21 #%+F PWM2 54 PWM2_PHASE_CNT /> PWM CLK
PWM1 % AH$z iz
1 PWM1_PHASE 0: A#AH
1: PWM11 #%FF PWML 4 PWM1_PHASE_CNT /> PWM CLK
PWMO # ARz i iz
0: A#AH
0 PWMO0_PHASE 1: PWMO1 AH%§F PWMO F24H PWMO_PHASE_CNT /> PWM CLK
e RAEEMSE ST 50, A RREIER, BAEMAEN
REK T A 27 A7 48 B A -

90




@ holychip

HC88L051F4
PWMCON2
(VR 6 5 4 3 2 1 0
RIW RW | RIW | R/W R/IW R/W RIW RIW
KA 0 0 0 0 0 0 0
(XSRS FLT_IO_SEL DBG_STBEN | FLT _CTRL_MODE | FLT_INT_EN
s frfr5 Yi B
7 - (DA
FLT fm ik +
000: FLTO [&EE7E P0.0, FLT1 [EEfE P0.1, FLT2 [ElEfE PO.2
001: FLTO/1/2 [ 5%E7E PO.0
010: FLTO/1/2 [ %E7E PO.1
6. FLT 10 SEL 011: FLTO/1/2 EE P0.2 ) ‘
- - 100: FLTO/1/2 [il5€ K H ADC HHUE T 14
101: FLTO/1/2 [E5E K H LVD RS
110: FLTO {7 RS 2% 0 [ 5] BB 75 f2ds, FLTL A e 2% 1
(PRS2 A7, FLT2 {8 A€ I 2% 3 IR 35 f72 48
HohfE: fRHE
FEAT B PWM 15 11 G
3 DBG_STBEN 0: PFEBLAMT 1L PWM % th

1o P ERE R 1k PWM i, it 2Pk fan

2-1 FLT_CTRL_MODE

FTL ARG S5, PWM ffif i
00: HahE LAY
01: 7E4TT PWM F Y145 Hm VR 2 AT A f

10: ARERE LRI, T EEHIE PWM (i REAL
11: {#HE

FLT_INT_EN

FLT i gefr
0: AMiifE
1: ffife
FLT Sph—A> i m) &

91




@ holychip HC88LO51F4

10.4.2PWM {# Be HF /725 PWMENA

PWMENA
s 7 6 5 4 3 2 1 0
RIW R R/W RIW R/W R R/W RIW RIW
KA 0 0 0 0 0 0 0 0
@f"f%‘ - PWM21EN PWMI11EN PWMO1EN - PWM2EN PWMI1EN PWMOEN
s frfrr5 Vi BH
7 - (KA
PWM21 i H 42 il o7
6 PWM21EN 0: 2% 1FE PWM21 %t
1: foiF PWM21 %
PWM21 fi 42 il o7
5 PWM11EN 0: 2% PWMI1L it
1: o PWM1L %t
PWM21 fi 42 il o7
4 PWMO1EN 0: 2%k PWMOL %t
1: foiF PWMOL it
3 - DA
PWM2 %y 47 il 37
2 PWMZ2EN 0: ZE1- PWM2 #ir
1: foiF PWM2 #it
PWMO % 47 il 37
1 PWM1EN 0: ZE1: PWM1 %t
1: o PWML %
PWM21 fi H 42 il o7
0: ZX1l- PWMO %
1: o PWMO%iH
0 SWMOEN H: PWMAR VR Cifi B0 R 1 D6 2508 i RS =D, L ZilfE
PWME IS T, 75 U APWIME H G IRAS CiinH B SPIRZS S i
IR A A OO« BIMEEAE B, REMHRA Al RE, PWMAS
AT DA AT, B PWM AT DU Ay e i 2840 A, bz il A& o B
AR

92



@ holychip

HC88L051F4
10.4.3PWMO &3
10.4.3.1 PWMOfE BB & 7728 PWMOEN
(VR 7 6 5 4 3 2 1 0
RIW R/W RW | R/W R/IW R/IW RIW RIW RIW
KA 0 0 0 0 0 0 0 0
N PWMO1_ | PWMO_ | PWMO_
ALFF5 | FLTO_INTF | FLTO_MODE EFLTO | PWMOM
OEN OEN EN
(VR (VKR Yi B
PWMO & r b 47
7 FLTO_INTF 0: fHiF 0.
1: 4RI RAE ROG Ry, A E 1.
PWMO i s 4 H T IR A S B Avr
00: PWMO&PWMOL i 3t ] 451 A1 H 1
6-5 FLTO_MODE 01: PWMOBE I A T, PWMOLis e 3 (7] iy H
10: PWMOH R A 8] = H -, PWMOL i A ) E Ha~F
11: PWMO&PWMOL e i [ 1) Ay i HL
PWMO FLTO il 5| B fe 47
A EFLTO 0: 5L, GPIO ThAEoH & Ihft
1: FVFHFEAGI, PWMO A6 % A\ 51 i
TR A SRS R ST i AR T R S e O A
PWMO T AERE Ak #4r
0: PWMO&PWMOL TAET H ki i =X
3 PWMOM 1: PWMO&PWMO1 A T 3r iy H A5
HE: B PWMO TAERL Y 16 3¢ ] PWMO H5EH
PWMOL %y Hi 42 il fi7
2 PWMO01_OEN 0: %%k PWMOL %
1: foiF PWMOL %
PWMO % 47 il 37
0: 251k PWMO fi
1: o PWMO %t
1 PWMO_OEN HE: PWMO RR¥FfIH, S0 PWMO_EN & 1 FAHER, HA
PWMO % Hi SG PHARAS (it B 0] Sz g 1 2B i A D 5 B
HAE IR, R PWMO_EN A7 fiiae, PWMO #f AT DLV Hi i,
B sy PWMO AT DLy s I 248, ez il A 48 e 7 B AR 28
PWMO 5 H A g4z il o7
0: 5% PWMO itk
0 PWMO_EN 1: FTFF PWMO B (EE %0

R kM, PWMO HEuE 1, #HsrRISEH . TR, PWMO
TR AR E B 1 TG THEL, i %2 PWMO_OEN Al PWMO1_OEN
il

93



@ holychip

HCB88L051F4

10.4.3.2 PWMOFZE | F 17 2:PWMOC

b4 5

7

6 5 4 3 2

R/W

R/W

R/W R/W RIW RIW RIW

R/W R/W

SAHE

0

0 0 0 0 0

Yz =

PFF5

PWMOIE

PWMOIF

FLTOS FLTOC PWMOS

CKoO

b4 5

b5

B

PWMOIE

PWMO 7 S0 ¥4
0: 251k PWMO Hr i
1: Y PWMO i

PWMOIF

PWMO b A7
0: B0
1: PWMO FHTH e e, Eii R 1

FLTOS

PWMO FLT JRZ&L
0: PWM IEHARES, BAFE O
1: PWM #i e, 4EE 1

FLTOC

PWMO FLT 5| I & 7
0: FLTO MNfEHLFIF, PWM %o A
1: FLTO A& FI, PWM i ¢

3-2

PWMOS

PWMO F1 PWMO1 %y Hi R ke 407

00: PWMORIPWMOL) & A 24

01: PWMOAEA R, PWMOLAEA L
10: PWMONIEA 2L, PWMOL A A AL
11: PWMO F1 PWMO1 ¥ 1A #&

ERE: PR, f AR A R R, (B S EAME A F K
R AT ROYIE) Dy s BT i L AME SO PWMO A RaITE] A
2 FEHIE], PWMOXL FRA R8O 1)y o 4 BE AR EL AT

1-0

CKoO

PWMO I Bl de #8457
00: Fosc/1

01: Fosc/8

10: Fosc/32

11: Fos/128

94



@ holychip

HC88L051F4
10.4.3.3 PWMOE #i % /7 23PWMOPL. PWMOPH
PWMOPL
s 7 6 5 4 3 2 1 0
RIW R/W R/W R/W R/W RIW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: PWMOPL[7:0]
frgms frfr5 L
7-0 PWMOPL[7:0] | PWMO J& {25 17 281K 8 £if
PWMOPH
s 7 6 5 4 3 2 1 0
RIW R R R R R/W RIW RIW R/W
HAE 0 0 0 0 0 0 0 0
(SRS - - PWMOPH[3:0]
frdm s (VKR L
7-4 REL (N0, BIERO
3-0 PWMOPHI[3:0] | PWMO i 25 /7 s 4 fir

T BEPWMORMIN e simAL, JIEEIRAL, SR A SZ BRG], 514

)
)
®3)
(4)
(5)

PWMOPH = 0x05;

PWMOPL = 0x08

;ML PWM THEas it th, TR — AT 46 8 7 5K s v 0x0508

PWMOPH = 0x06; /i PWM +HEesas i, TR —AN 146 A W1t 5 50 A 0x0508

PWMOPL = 0x08

PWMOPL = 0x09
SRR EEEG PWM I, TABRAL & 1728

W&tE T —A PWM J& A 2220

H. AN 5=
T

PWMO ] = [ PWMOPH : PWMOPL] * PWMO T/ i 4 I &) 341

95

o IR PWM THECE G R —ANJE B 46 B 55 50 A 0x0608
o IR PWM THECE G 00 —AJE 346 B 5 50 A 0x0609
SR, RAEDAEN—R, HEMBHE




Qb holychip

HC88L051F4
10.4.3.4 PWMO 5 F L &F 72 PWMODL. PWMODH
PWMODL
(VR 7 6 5 4 3 2 1 0
RIW R/W R/W R/W R/W RIW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: PWMODL][7:0]
s (VKR L
7-0 PWMODL[7:0] | PWMO 525 Lh 25 A7 #3411 8 1%
PWMODH
(VR 7 6 5 4 3 2 1 0
RIW R R R R RIW RIW R/W R/IW
HAE 0 0 0 0 0 0 0 0
(SRS - - - - PWMODH][3:0]
w5 RS L
7-4 - fREEA (5280, HERO
3-0 PWMODH[3:0] | PWMO /575 b % 785 15 4 L

EE: B PWMO St 7y, #BAERAMED PWMO FIIZF A4, #R R LAVEB BRI
A, HABSCEAE T — DA AR

PWMO (5%t = [ PWMODH : PWMODL] * PWMO T4 s & 34

10.4.3.5 PWMOZE X I 6] & /£ #sPWMODTL. PWMODTH

PWMODTL
(E R 7 6 5 4 3 2 1 0
R/W RIW RIW R/W RIW R/IW RIW R/W R/IW
=EDK[EN 0 0 0 0 0 0 0 0
(EGRS) PWMODTL[7:0]
fréwm= A= ]
7-0 PWMODTL[7:0] | PWMO L [X I ] 25 47 284K 8 iz
PWMODTH
(E Ry 7 6 5 4 3 2 1 0
RIW R R R R RIW RIW RIW R/W
SAE 0 0 0 0 0 0 0 0
(SRS - - PWMODTHI[3:0]
fréwS FLRFS Pt BA
7-4 REL N0, BIERO
3-0 PWMODTH[3:0] | PWMO FE[X i 8] 25 4755 =y 4 ir

2 PWMOM=1 i}, PWMO LAETE 2 B2, RE AR IX I (8] 23 A7 28 % FH Rk 244 PWMOL 1 (5
AR, BT AR G PWMO R LLF=AE 2 B8 AR, (5 5 2 L a] DUAR TR PWM T

96




Q} holychip HC88LO51F4

HAMET: PWMO FEX ] = [ PWMODTH : PWMODTL] * PWMO T AE R4 1.
FAMEA T BEIX I (A2 T 5 23 PR, FEIX I [R] 45 o 2 Ho s [a] FR A1 250/ T PWMO JE #.
FSTARF TR : PWMOL 5245 LUt A] = [ PWMODTH : PWMODTL] * PWMO /R4 & 1

10.4.3.6 PWMOB AN B FHERPWMOPHASEH. PWMOPHASEL

PWMOPHASEH
(VR 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW RIW RIW R/W
KA 0 0 0 0 0 0 0 0
(hEERS: PWMOPHASE[15:8]
w5 (VKR L

7-0 | PWMOPHASE[15:8] | PWMO #AH/N %% 77 2% &1 8 fir

PWMOPHASEL
oS 7 6 5 4 3 2 1 0
R/IW R/IW R/W R/W R/W R/W R/IW R/IW RIW
=EDKEN 0 0 0 0 0 0 0 0
(SRS PWMOPHASE [7:0]
w5 (VKR PiB

7-0 PWMOPHASE [7:0] | PWMO #AHAN B 25 17 231K 8 i

10.4.3.7 PWMOHE ILEL & 38 PWMOCMPH. PWMOCMPL

PWMOCMPH
(E R 7 6 5 4 3 2 1 0
RIW RIW R/W R/W RIW RIW RIW RIW R/W
XA 0 0 0 0 0 0 0 0
(ENRE) PWMOCMP[15:8]
fréwm= A FF5 i

7-0 PWMOCMP[15:8] | PWMO i+HUCHL 7547 %% =1 8 £r

PWMOCMPL
LS 7 6 5 4 3 2 1 0
RIW RIW R/W R/W RIW RIW RIW RIW R/W
SAE 0 0 0 0 0 0 0 0
(SRS PWMOCMP[7:0]
frgw's PLRFS Pt BA
7-0 PWMOCMP[7:0] | PWMO 14V 25 /7 221K 8 fir

VE: 24 PWMO (IiH4UE 5 PWMO_CMP AHUTECET, $7 5 PWMO i+ 8s ILid bR &

97



@ holychip

HC88L051F4
10.4.3.8 PWMO T B 70 S PWMOINTDIV
s 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW RIW RIW R/W
KA 0 0 0 0 0 0 0 0
(ENES) PWMO_CMP_INT_DIV PWMO_OV_INT_DIV
s AL 55 TiEA
7-4 PWMO_CMP_INT DIV | PWMO VT 1 1B 43 45
3-0 PWMO0_OV_INT DIV

PWMO i H H 734

98




@ holychip

HC88L051F4
10.4.APWM1 FEH
10.4.4.1 PWMLfERE T 7 2FPWMI1EN
(VR 7 6 5 4 3 2 1 0
RIW R/W RW | R/W R/IW R/IW RIW RIW RIW
KA 0 0 0 0 0 0 0 0
N PWM1l_ | PWM1_ | PWM1_
AFF5 | FLTLINTF | FLT1_MODE EFLT1 | PWM1M
OEN OEN EN
(VR (VKR Yi B
PWML i v b & 47
7 FLT1_INTF 0: fHiF 0.
1: 4RI RAE ROG Ry, A E 1.
PWML b b Pl e IR A I A
00: PWMI1&PWM11H e 1 1] 35 ik T
6-5 FLT1_MODE 01: PWMLH A T, PWMLLis B [a] g H
10: PWML R [a] =y FE S, PWM L5 A (R EG
11: PWM1&PWM 1Lk [a] 1) Ay & v
PWML1 FLT1 $z il 5| I fe 47
A EFLTL 0: 5L, GPIO ThAEoH & Ihft
1o FOUFHBEAGI, PWML ks s A 51 i
TR A SRS R ST i AR T R S e O A
PWM1 T AR LR
3 BWMLM 0: PWMI1&PWM11 T 1T H kb AR X
1: PWMI1&PWM11 T AE T b7y H A
HE: B PWML TAERB S @16 5 PWML i
PWM11 fi H #2 fr
2 PWM11_OEN 0: 251k PWMI1L %t
1: o PWMILL 4
PWML % 47 il o7
0: 251k PWM1 it
1: o PWML %t
1 PWM1_OEN HE: PWML RR¥FfH, S0 PWML_EN & 1 FAHER BA
PWML %t SG PHARAS  Cia th B 0] Sz sy 10 2B R A D 5 B
HAE R, R PWMI_EN g fiiae, PWML # AT DLV H i,
Bt PWML /] DA g i 248, sl A8 2o B AR 25
PWM1 HEH A e gz il o7
0: % PWM1 #th
0 PWML_EN 1: FT7F PWML Bl CEFiT40

R M, PWML iHEus L, #HsrRISEH . FTHFR, PWML
TR AR E BN 1 P63, St 2 PWM1_OEN #1 PWM11_OEN
il

99



@ holychip

HCB88L051F4

10.4.4.2 PWM1Z | FHF2PWM1C

b4 5

7

6 5 4 3 2

R/W

R/W

RIW R/W RIW RIW RIW

R/W

R/W

SAHE

0

0 0 0 0 0

=

PFF5

PWMLIE

PWMLIF

FLT1S FLT1C PWM1S

CK1

b4 5

b5

B

PWMLIE

PWM1 ¥ fo ¥4
0: 2% PWML Ik
1. ¥ PWML b

PWMLIF

PWMZL bR & A7
0: IFE O
1: PWML BT Es i e, iR 1

FLT1S

PWML1 FLT JIRZ&L
0: PWM IEHARES, BAFE O
1: PWM #i e, 4EE 1

FLT1C

PWM1 FLT 5| BHIc & 7
0: FLT1 ANfEHLFIE, PWM % o6 A
1: FLT1 A& R, PWM i 6

3-2

PWM1S

PWM1 F1 PWM11 i AR s 3647
00: PWMILMIPWMIL¥ N EH %L
01: PWMLREA R, PWMILALAH L
10: PWMLACHE R, PWMILAEA AL
11: PWM1 1 PWM11 ¥ 9% A Rk

ERE: PR, f AR A R R, (B S EAME A F K
R AT ROUIE] Dy s BT i L AME SO T PWML A RaYITE] A
S FEHIE], PWMLL (9 RaUIE] o o 22 LUK AN IR

1-0

CK1

PWML I Bl de #5457
00: Fosc/1

01: Fosc/8

10: Fosc/32

11: Fos/128

10.4.4.3 PWM1 A ¥ HFFERPWMIPL. PWM1PH

PWMI1PL
(R 7 5 4 3 2 1 0
R/W RIW RIW R/W RIW R/W RIW R/W R/W
SAE 0 0 0 0 0 0 0
L5 PWM1PL[7:0]
(e BLRFS Pt B
7-0 PWMI1PL[7:0] | PWM1 J& 312547881 8 £r

100



Q} holychip HC88LO51F4

PWM1PH
(VR 7 6 5 4 3 2 1 0
RIW R R R R/IW RIW RIW R/W
KA 0 0 0 0 0 0 0 0
(hEERS: - - - - PWM1PH[3:0]
frgms (VKR L
7-4 - RELE (SR 0, BIERO
3-0 PWMI1PH[3:0] | PWM1 A 7285 4

HR: BRPWMLE AR e B Mm AL, EE kA, SR ASZ R, fln
(1) PWMI1PH = 0x05;
(2) PWMIPL = 0x08; //Ubiy PWM & i, T~ —ANJE 146 J8 BA T H 55080 2 0x0508
(3) PWMI1PH = 0x06; /ULy PWM & i, T~ —ANJE 46 J8 BA T H 54080 2 0x0508
(4) PWMIPL = 0x08; /ULy PWM & i, T~ —ANJE 146 F8 BT H 5080 2 0x0608
(5) PWMIPL = 0x09; /Uty PWM &, TN —ANJE 46 J8 BA T H 55080 2 0x0609
TR REE G PWM AR, TCARAL B A7 482 5 f BB, ARMI AL S N—IR, H A &R
W&t T —A PWM & A 2420
PWMLEH] = [ PWMI1PH : PWM1PL] * PWM1L TAE W45 J& 1]
10.4.4.4 PWM1 5 ZF L EFF2EPWMIDL. PWM1DH

PWM1DL
oS 7 6 5 4 3 2 1 0
R/IW R/W RIW R/W RIW R/W R/W R/IW R/IW
SAE 0 0 0 0 0 0 0 0
(SRS PWM1DL][7:0]
fréms (VR LA
7-0 PWMIDL[7:0] | PWM1 (575 L2777 241 8 12
PWM1DH
(E R 7 6 5 4 3 2 1 0
RIW R R R R R/IW RIW RIW RIW
=EKLE 0 0 0 0 0 0 0 0
R - - - - PWM1DHI[3:0]
w5 75 Ui BH
7-4 - REAL (BN 0, HIEHO
3-0 PWMI1DH[3:0] | PWM1 575 Lhaif7 8% i 4 fir

HE: B PWML S22 788, BRAERAUE S PWML AT /745, &R U aise e o mifr 5 &
BURAL, BABSCERAE T — A 2
PWM1 52t = [ PWMIDH : PWM1DL] * PWM1 L {E s 3
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10.4.4.5 PWMI1%E X i [B] & F£88PWM1DTL. PWMI1DTH

PWM1DTL
(VR 7 6 5 4 3 2 1 0
RIW R/W R/W R/W R/W RIW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: PWMI1DTL[7:0]
s 55 Yi B

7-0 PWMI1DTL[7:0] | PWML L [X I} 8] Z5 A7 21K 8 17

PWMI1DTH
frdm s 7 6 5 4 3 2 1 0
RIW R R R R RIW R/IW R/IW R/IW
HAE 0 0 0 0 0 0 0 0
(VRS R=) - PWM1DTHI[3:0]
w5 RS P8
7-4 - REA (A0, FIRO
3-0 PWMI1DTHI[3:0] | PWML1 3L X I} [a] %5 474 =1 4 of

2 PWMIM=1 i}, PWM1 TAEFE 2 BEPRSAREC, BRR A BE X I R 27 A7 28 8 FH oK 24 PWMIL 195
RS, EI A PWML BT DAL= AE 2 B8 AR ], (H (525 AT AR [E] ) PWM B TE .

HAMEAXT: PWML FEX IS E] = [ PWMIDTH : PWM1DTL] * PWM1L TAF S b J& 30

FAMSEAR : BEDKE (A2 T (5 23 P[], FEIX I [E] 5 5 2% F B (] R AN 0 250/ T PWML ] 3
MR T PWMIL (52 EES ] = [ PWMIDTH : PWMIDTL] * PWM1 AR b & 3
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10.4.4.6 PWMIBHANH FHFRZPWMIPHASEH. PWMI1PHASEL
PWM1PHASEH
(VR 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W RIW RIW RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: PWM1PHASE[15:8]
s (VKR L
7-0 | PWMIPHASE[15:8] | PWM1 FAH/ N $%i A7 2% & 8 fif
PWMOPHASEL
oS 7 6 5 4 3 2 1 0
R/W R/W RIW R/W R/W R/W R/IW R/IW RIW
HAE 0 0 0 0 0 0 0 0
(RS R=) PWMOPHASE [7:0]
frdm s (VKR L
7-0 PWMOPHASE [7:0] | PWMO AN %5 77 231K 8 fir
10.4.4.7 PWMOH B 73 ELPWMOINTDIV
PLRS 7 6 5 4 3 2 1 0
RIW R R R R RIW RIW R/W RIW
=EDK[EN 0 0 0 0 0 0 0 0
(ENRE) PWMO_OV_INT_DIV
S5 A= TiEA
7-4 DA
3-0 PWMO_OV_INT DIV | PWMO i H o ki 23 45
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10.4.5PWM2 3k
10.4.5.1 PWM2fE BB & 28 PWM2EN
(VR 7 6 5 4 3 2 1 0
RIW R/W RW | R/W R/IW R/IW RIW RIW RIW
KA 0 0 0 0 0 0 0 0
N PWM21_ | PWM2_ | PWM2_
ALFFS | FLT2_INTF | FLT2_MODE EFLT2 | PWM2M
OEN OEN EN
(VR (VKR Yi B
PWM2 i v b 47
7 FLT2_INTF 0: fHiF 0.
1: 4RI RAE ROG Ry, A E 1.
PWM2 i Pl e IR AS I A
00: PWM2&PWM 221 i 1 [11] 15 ik He T
6-5 FLT2_MODE 01: PWM2iHf i [AIC FE~F, PWM2Lis e (7] vy HL
10: PWM2 s R] v P, PWIMI2L A5 R AE H P
11: PWM2&PWM 21t e i [ 1) Ay i HL S
PWMZ2 FLT2 $z il 5| I fe 47
A - 0: 5L, GPIO ThAEoH & Ihft
1o FOUFHBEAGI, PWM2 ks s A 51 i
TR A SRS R ST i AR T R S e O A
PWM2 T AR LR
3 BWM2M 0: PWM2&PWM21 T 1T H kb AR X
1: PWM2&PWM21 T AE T b7y H A5
HE: B PWM2 TAERB @16 ¢ PWM2 i
PWM21 %y Hi 42 il o7
2 PWM21_OEN 0: %%k PWM21 %
1: foiF PWM21 #ir
PWM2 %y 47 il o7
0: 251k PWM2 fij
1: o PWM2 %t
1 PWM2_OEN HE: PWM2 RR¥Ff, S0 PWM2_EN & 1 FAHER BA
PWM2 %t SG PHARAS (it B 0] sy 1 2B i A D 5 B
AR Ft, R EEAH PWM2_EN {7 ffiaE, PWM2 #8w] LA A T,
BRI PWM2 7] DA e i 28, sl A8 2o B AR 25
PWM2 5 H A a4z il o7
0: % PWM2 itk
0 PWM2_EN 1: FT9F PWM2 #iH CEFiT40

R M, PWM2 iHEuE L, #HSrRISEH] .. TR, PWM2
TR AR E B 1 TR THEL, i %2 PWM2_OEN Al PWM21_OEN
il
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10.4.5.2 PWM2Z | 7 2:PWM2C

b4 5

7

6 5 4 3 2

R/W

R/W

RIW R/W RIW RIW RIW

R/W

R/W

SAHE

0

0 0 0 0 0

=

PFF5

PWM2IE

PWM2IF

FLT2S FLT2C PWM2S

CK2

b4 5

b5

B

PWM2IE

PWM2 ¥ S0 V47
0: 251k PWM2 Hrit
1: Y PWM2 ik

PWM2IF

PWM2 b A7
0: IFE O
1: PWM2 FTHEas i e, iR 1

FLT2S

PWM2 FLT JRZ&L
0: PWM IEHARES, BAFE O
1: PWM #i e, 4EE 1

FLT2C

PWM2 FLT 5| I & A7
0: FLT2 MNLHLFIE, PWM % o¢ A
1: FLT2 A FER, PWM i oC b

3-2

PWM2S

PWM2 F1 PWM21 %y Hi R ke 407

00: PWM2RIPWM214) A 24

01: PWMZ2AEAR, PWM2LAIEA L
10: PWM2AA AL, PWM2LAE A AL
11: PWM2 1 PWM21 M1 *L

ERE: PR, f AR A R R, (B S EAME A F K
R AT ROUIE) Dy s FESTE s i L AME SO PWM2 (1 RaITE] A
S EEHIE], PWM2L AT R8O 18]y o 4 B R AN Y]

1-0

CK2

PWM2 I Bl de #8457
00: Fosc/1

01: Fosc/8

10: Fosc/32

11: Fos/128

10.4.5.3 PWM2 A ¥ HFFEPWM2PL. PWM2PH

PWM2PL
(R 7 5 4 3 2 1 0
R/W RIW RIW R/W RIW R/W RIW R/W R/W
SAE 0 0 0 0 0 0 0
L5 PWM2PL[7:0]
(e BLRFS Pt B
7-0 PWM2PL[7:0] | PWM2 J& 3125778811 8 £f
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PWM2PH
(VR 7 6 5 4 3 2 1 0
RIW R R R R/IW RIW RIW R/W
KA 0 0 0 0 0 0 0 0
(hEERS: - - - - PWM2PH[3:0]
frgms (VKR L
7-4 - RELE (SR 0, BIERO
3-0 PWM2PH[3:0] | PWM2 A7 /725 4

W BEPWM2RE IR s som i, FAE ks, S ARG, 50
(1) PWM2PH = 0x05;
(2) PWM2PL = 0x08; /ULy PWM & i, T~ —ANJE 146 J8 BT H 5080 2 0x0508
(3) PWM2PH = 0x06; /ULy PWM & i, T~ —ANJE 146 J8 BT H 55080 2 0x0508
(4) PWM2PL = 0x08; /ULy PWM & i, T~ —ANJE 146 F8 BA T H 55080 2 0x0608
(5) PWM2PL = 0x09; /Uty PWM & i, T~ —ANJE 46 J8 BT H 5080 2 0x0609
AR REE PWM A, WA AR 2 S THEASN, (RALERL IS N—k,  H A B
W&t T —A PWM & A 2420
PWM2JE ] = [ PWM2PH : PWM2PL] * PWM2 T AE i 5 & 14

10.4.5.4 PWM2 5 B L FF2PWM2DL. PWM2DH

PWM2DL
oS 7 6 5 4 3 2 1 0
R/W RIW RIW R/W RIW R/IW RIW R/W R/IW
SAE 0 0 0 0 0 0 0 0
(SRS PWM2DL][7:0]
fréms (VR LA
7-0 PWM2DL[7:0] | PWM2 525 Lb 2777 831 8 12
PWM2DH
Préws 7 6 5 4 3 2 1 0
R/W R R R R RIW RIW R/W R/IW
=EKLE 0 0 0 0 0 0 0 0
(KRS - PWM2DH[3:0]
w5 A5 i
7-4 - TREAAL (528 0, RO
3-0 PWM2DH[3:0] | PWM2 575 Lh a7 47 4% i 4 L

HE: B PWM2 S 2788, BRAERAUE S PWM2 JE AT /745, #R U aise o mifr 5 &
BURAL, BABSCERAE T — A 2
PWM2 525t = [ PWM2DH : PWM2DL] * PWM2 L {E s 44 3
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10.4.5.5 PWM2E X B [6] & 728 PWM2DTL. PWM2DH
PWM2DTL
s 7 6 5 4 3 2 1 0
RIW R/W R/W R/W R/W RIW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: PWM2DTL[7:0]
frgms 55 Yi B
7-0 PWM2DTL[7:0] | PWM2 FE [X I} 1] 25 47 241 8 fir
PWM2DTH
(V&R 7 6 5 4 3 2 1 0
RIW R R R R RIW RIW RIW R/W
HAE 0 0 0 0 0 0 0 0
(RS R=) - PWM2DTHI[3:0]
frdm s RS L
7-4 - REL (N0, BIERO
3-0 PWM2DTH[3:0] | PWM2 3L [X I} [] 25 47 4% =1 4 1

4 PWM2M=1 i, PWM2 TAEFE 2 BB, G (BB X B[] 23 77 38 8% FH K 24 i PWM21 1) 5
AR, WML PWM2 AT R 2E 2 BRI IAM R, (& 25 B Al AASE ) PWM IR

HAMENXT: PWM2 FEX IS E] = [ PWM2DTH : PWM2DTL] * PWM2 TAF i 4 J& 30

FAME T SRS AT o 25 LU a], SRR ] 55 5 2 B ) (R R 20T PWM2 J8 15
MR T PWM21 28 LEisE] = [ PWM2DTH : PWM2DTL] * PWM2 A 1
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10.4.5.6 PWM2BE A EUEF F2PWM2PHASEH. PWM2PHASEL
PWM2PHASEH
(VR 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W RIW RIW RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: PWM2PHASE[15:8]
s (VKR L
7-0 | PWM2PHASE[15:8] | PWM2 F&AH/ N #7728 & 8 fif
PWM2PHASEL
oS 7 6 5 4 3 2 1 0
R/IW R/IW R/W R/W R/W R/W R/IW R/IW RIW
HAE 0 0 0 0 0 0 0 0
(RS R=) PWM2PHASE [7:0]
frdm s (VKR L
7-0 PWM2PHASE [7:0] | PWM2 # AN 25 A7 211K 8 fir
10.4.5.7 PWM2H B 73 BB PWM2INTDIV
PLRS 7 6 5 4 3 2 1 0
RIW R R R R RIW RIW R/W RIW
=EDK[EN 0 0 0 0 0 0 0 0
(ENRE) PWM2_OV_INT_DIV
S5 A= TiEA
7-4 DA
3-0 PWM2_OV_INT DIV | PWM2 i H ol 23 45
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11 EPERS8LHAIPWM

11.1 PWM 54

> AL PWM BN Rk, HAd S PWMO. PWM1. PWM2 JLH [E—H &
> HH BT IR
> PWM Al fioE i a8 Bes i F, B I A48 5 NIHMEUE i 288 A, S foh 2ess 1

11.2PWM A <& 75

11.2.1 PWM3ZEH|&FF2PWM3C

PWM3C
(V&R 7 6 5 4 3 2 1 0
RIW RIW RIW RIW R/W RIW RIW RIW RIW
HAME 0 0 0 0 0 0 0 0
S | PWM3EN | PWMS3IE | PWMS3IF | PWM3OEN | PWM3S PTCK3[2:0]
fiwms | AR5 A

PWM3 e f B 425 il o7
0: %[ PWM3 itk
7 PWM3EN | 1: F7Hf PWM3 #tk (E#HiHE0
R KM, PWM THEUE I, HrH ST RISCH] .
FIHFET, PWM THEER#SEB M 1 P LA, fir 52 PWMB3OEN #5Hil .

PWM3 H I#7 58 AL
6 PWMS3IE 0: 21 PWM3 i
1: Y PWM3 H i

PWM3 bR A7

5 PWMS3IF 0: BAFiFEO0
1. WEEE 1, {UE PWMS iH48sim . CRFPWMS3P ) 4 & 1
PWMS3 i A feA

0: PWM3 2 114 i

1: PWM3 7 ¥

4 | PWM3OEN | ##&: PWM3 favFéith, WAZ07E PWMS3EN & 1 FA G, &4 PWMS 4
HOCHPIRES  Cii H B0 R30S ) s RIEEERAR b, R
FHOCAI A RE, PWM3 # AT LAV H B, B LIS PWM3 BT AR A 5E I 28/ 4
AL, SIS SO R AL

PWM3 % th i) 14 3 A7
0: PWMB3 A % H] Hy ey HL
1: PWM3 3 A AR P
R BoubiEmIAL, SERIARL, A ROHIRLZ R S HE I .

3 PWM3S
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PWM3 T AER R 1B
000: Fosc/1
001: Fosc/2
010: Fosc/4
011: Fosc/8
2-0 | PTCK3[2:0]
100: Fosc/16
101: Fosc/32
110: Fosc/64
111: Fosc/128
TR BOUIEEIAL, SCRIARRL, RNEUE R s
11.2.2 PWM3AHFHFERPWM3IP
PWM3 R HH & A 8EPWM3P
PLRS 7 6 5 4 3 2 1 0
R/W RIW RIW RIW RIW RIW RIW RIW RIW
HAME 0 0 0 0 0 0 0 0
(EERS) PWM3P[7:0]
PLéws PLRFS TiBA
7-0 PWMB3P[7:0] PWMB3P J& 1% 17 %%
11.2.3 PWMB3D /2 L EF 72 PWM3D
PWM3 5 2= L & 728 PWM3D
(E R 7 6 5 4 3 2 1 0
RIW RIW R/W RIW R/W RIW R/W RIW RIW
BAME 0 0 0 0 0 0 0 0
(EGRS) PWM3DI[7:0]
Préws PLRFS TiBH

7-0

PWM3D[7:0]

PWM3D 5 %5 L 25 A7 2%
PWM3P < PWM3D I}, 545 100%
PWM3D = 0x00 i}, 525t 0%
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12 Bl TR ERNSBWDT

12.1WDT 444

> NIRRT AL

> AL EAE A AR AN R A A

> ] RE B i T

HC88LO51FAE | 1 & I 2% 2 — N - 4, HI i N 3 IRIRC, 7T LLIE T 25 A7 A e B AE 4% TR
BT RIS T. WDTH B, & F 2 2 AL @it RSTFREF A7 48 L WD TRFA R AW, 405
WDTRST N1, WWDTE N E M 24, tMEWDTRST N0, 7 HWDTH iR, <24 WDT
GELiT

1T PSR CHR 7 28 A% b T 2 A 22, AT aE I e i) 28 Sk AT 4 SR I 52 PN SR AR AR CHiR % 48 1)
FLSEATAR, AR S AR S BR (AR AE AT B ()R

HCBBLOS1FAE | 1 i i iai Hh e A s HiAn s, SAA T RMSEMFRE, W, wlsh-4om
{8, TEWDTHAE R 75 B AR A R AT, $fE RS

12.2WDT HRXFHF5

12.2.1WDT #EH % F2E WDTC

hrdm 5 7 6 5 4 3 2 1 0
RIW R RIW RIW w RIW RIW RIW RIW
SAME 0 1 0 0 1 1 1 1
(KR - WDTRST | WDTF | WDTCLR | WDTPD WDTPS[2:0]
e BLRF 5 L
7 - PRE AL
WDT & Az SL VAL

0: %%k WDT Ef7
1. ¥ WDT 7
VER: 221E WDT EA78F, WDT 180 H Ak 1H 7] DU S Sk br .

6 WDTRST

WDT Wi Rbr &7
5 WDTF 0: JC WDT H&ui i, w2 i 3 4EiE 0
1. WDT ¥, WDTF 8 1, " H T dbrigsk

AV EAL

4 WDTCLR .
B 121E%F WDT 1H4ds, AEE30E 0 %47
WDT 75 /45 AR 2 R iz 473 1 L
3 WDTPD 0: ZKWMHE AT RV WDT ia47, W WDTRST=1 & E 7 MiE R 48,

15 WDTRST=0, ifi H. EA=1, EWDT=1, &g %%,
1: A B T 451 EWDTIs T
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1140 5 ISF Sk b Y o e A5
000: 1/8
001: 1/16
010: 1/32
2-0 WDTPS[2:0] 011: 1/64
100: 1/128
101: 1/256
110: 1/512
111: 1/1024
12.2.2WDT i+ LB FF8: WDTCCR
Préms 7 6 5 4 3 1 0
R/W R/W RIW R/W RIW RIW R/W R/W R/W
S AfE 1 1 1 1 1 1 1
(EERS) WDTCCR[7:0]
Ardm5 A5 ViEH
WDT iH LR 27 A7 2%
VEE: WDT M5 WDTCCR[7:0 N, % IE EIF s 0 B
70 | WDTCCR7:0] S i Er s [7:01VCHECH, W& IF Fit¥dsiE o0 Earit

B, SN 00 W, kA WDT Thag (EAKRANEES RC) , BIMMT
20 WDT. 5 AJFE 0 HdEmt, % E3sh WDT.

N A 44KHz BIEEATUREE, SR N AT RC A W] I E I A% 5 BEAT SR AT 2.

R TR =(WDT 24 230 * (WDTCCR[7:0]+1))/52Bx N #RARARRCHIE

WDTCCR[7:0] = OXFF & | 1 th i (B 4 R % .

PS2 | PS1 | PSO | WDT4 &% | RS HE WDT &K% H B[] @44K

0 0 0 8 0.182ms 46.55ms

0 0 1 16 0.364ms 93.09ms

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

13.1 UART ¢tk

> 2/ UART
> ZRITAET A
> A

132 THEAR

UARTH4M TAET A, ENFTT A, AL SBUREN Hin a2 8 M S #IER = R Rixk . EJ7
HOF I AFRI = OFIREN = LHJAA IR . X AETXD S /= A — M 85 5, JRSERXD S L #
et . e 7 b i ARG A AT (SRR = OMREN = 1) AMEIAIEERIEE BUK
BRI TR TERIE Z AITXD S| B 2k ¥ B At s P

SMO | SM1 | TAEHR Byt B
0 | © J5380 EEg VR 22 Foscf 12 61X
0 1 J7 2L 5t SE IR BRA R H %16
1 0 772 S (25MOD /64) > s
1 1 J7:(3 St 7 I B4 HH 2616

13.2.155R 0: [P LB R

T ROLFF S AN L& RIS, fERXD S Ok AT 50, TXD 5| R IE RS AL I b
HC88LOS1FA4EHETXD 5| I A i o, PR X s X B AT A5 2 W T e IR AN 77 2,
i R 807, RN SR B R % -

I BUX6H7 0B, AR [ 5 AFoscfI1/12851/2, 2UX6H7ZET-00F, H 4T3 I PAFosc M 1/1218
17, HUXGHIZET1F, H3 AT I PAFosc 120817« 5 FR#ESOS1ME— A [FIf)+&, HC88LO51FATE J5 0+
AR

DhReHUER I FE AR, FRimi RXD 5] I NFEE B AT L, BALE B TXD 5] B
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SYSTEM CLOCK

WIRTE TO
SBUF

INTEMAL
DATA BUS

TRANSMIT SHIFT REGISTER

L | PARIN  souT|[—> RXD

A 4

» LOAD

A 4

RI
REN

TX START TX SHIFT
TX CLOCK m
SERIAL R1

CONTROLLER

RX CLOCK SHIFT
cLocK

LOAD SBUF

RX START

RX SHIFT

»| cLock
jzg—mm ae—

» TXD

READ SBUF

RXD

A4
CLOCK A 4 SBUF
INTERNAL
PAROUT [—» SBUF DATABUS
»| SIN

* K Th b L BUH B BT i1/0

RECEIVE SHIFT REGISTER

Write to SBUF

A

Figure 13-1 UART #:={ 0 ZhBEHE R

FEFLKs SBUF 1E R HAR AT A3 I S ERIE R BB RIE . N —DRGEM b TX HHIPIFHKIE.
e R AEAERE LI B R By, B EF AR N BB RN G AL, TALE 0. UM EFfERET
MR 8 ALl RIENG, TX IEHEHUT IR EEAE, REET — RGN e EFHEH TIHALE 1.

RxD

‘{DDXD1XD2XDSXD4XD5XDGXDTY

TxD

Tl

—

Figure 13-2 53X 0 $dis K% A K

REN £ & 1 F1 RI 73 O MIaEALEN. T — > RGN 8 s, 2EH8 I B ) B T A7 2508t
P A A AR I N BB IR A XL P 8 RL s #R RS RIS AL Ar A7 48 Th s, RX F il Bfse 1E42 i,
R DRGNP ETHE R EAL, BRRRAE TS RV T — kI
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RxD

xDDXD1XDZKD3XD4XDSXDBXD?K

132245 1: 84 UART, AIZSH4ER, RPN T

—

Figure 13-3 #4550 % Helu it P AE ]

Jra 18R 10 A7 A TSPl s, 10 ol —/MEanhs G2 0) . 8 MdEf (RALAERT) —
MEILL G2 1D . AR, X 8 MM #/E SBUF fhifi{s LA fifif77E RB8 1. i1

R RO E I & 4 [F3 HH /16

ThREBAE B~ B s -

TRANSMIT SHIFT REGISTER

*ARSERE Th RE S 1 B B TR/ 0

— 3 sTOP
INTEMAL
DATA BUS '::> PARIN
START  SOUT|— TXD
BAUD RATE WIRTE TO SBUF
GENERATOR LOAD
OVERFLOW b CLOCK
FROM 7FFF TO 0000 \ 4
TX START TX SHIFT
» 16— 7xcLock T
SERIAL PORT INTERRUPT
SERIAL Rl
. CONTROLLER
—>
»
> +16 -
)
SAMPLE l | mxcioc LOAD SBUF
1-T0-0
DETECTOR RX START RX SHIFT
A v Y
CLOCK  pAROUT SBUF
\AAl
BIT
RXD > DETECTOR »{ SIN D8 RB8
RECEIVE SHIFT REGISTER

READ SBUF

SBUF
INTERNAL
DATA BUS

Figure 13-4 UART #2X 1 ThAEHE ]

FEATHs SBUF 1105 H bnar A7 as () 5 B AR = IR sl A&, SRR B AGE 2 16 70 A e o i i~ — ik
BAR 2 A (ARG BHOT AR R, Rz (8] 55 16 23S Beas 2 R, 53 SBUF IS HAEARLD . i
ST E SETE TXD S ERS H, SR G2 8 At fE RSB AL A Araf AT 8 AR #R R 58 )5
S IEALAE TXD S ER e IEAL R R T1 AR S EAL .
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Write to SBUF

[

TxD

—\Startl DDXD‘IXDZXDSXD’:XDSKDGXD?Y&OD

Shift CLK

YAVAVAVAVAVAVAVAVAY N
Tl /_

Figure 13-5 1 5 1 £i4is A ik i 7 AE &

RARENE IR A SRVFH . ARXD 51 B U 2R BV IS SR AT O AR CR AT 8% . ik, CPUXS
RXDANWERFE, RFFIEZ AP AIL1665 . R R R, 1605 3w RIS AL, X ERI 1165
BT AR SRXD S K B ATHAR AL [FD . 160 30T B R — R R 2 16ARAS, 7ESRT. 8. 9
ARZSIS, LRl 250 RX D ) HLSF3EA T RAE . I A, 7EIX 3RS KA b 2/ DA 20CRFHE — 5L
Kl A . W R EIH 58— L AN 20, BLBHIXALAS & — WiEE (S LG L, ST 2, Bl
WA, FRFRXDIIE B —A NI EIR . HEBAAR, WAL AEE, HHEEBARE
BT T A7 AR o 8B FILAMS b CRIEESRIIT 1AL, PR AFARSM2Ai Ui BAZ G, #
RL2FAE 2% (1) P AR5 A7 (B & B R IR 1R AT B 23 )2k ASBUFAIRB8HT, RIE L, {H WA 400 /& T 51 5% A«

(1) RI=0

(2) SM2 = o0k B s k=1

WX B S A 2, At b (RS HTRIE EAD 28N RB8, 8 M3 N SBUF, RI
BB BN IMISE R X, B EE B AN RXD s 5N — AN N P
RBAFEZE RI, RJG A4 REFIRE

RxD
\Start/ Do X D1 X D2 H D3 X D4 X D5 X D6 l D7 y Stop
SRS R

Shift CLK

RYAYAVANAVAVANAVAWAY N

RI

- [

Figure 13-6 155 1 #5422l int P AE (&
132345 2: 94L UART, [EEEGEER, RBELWNT

XA AAEFH 20 A T0EAE ) 11 A7 — il —/ MG Ar G245 00, 8 MR AL (RALIERT ,
—NATRFEES O BRI A —/MEIRAr GBHE 1) Hf. I 2 ST HLEE MR EER ) (P
ZHBIE ET) o ERIEIENT, 55 9 B¥Efr (TB8 fir) AILAE 0 8% 1, filtn, W5 A PSW &5
A1 P, B AE 2 HLIEAE TR BIECR bR E AT LU BN EAR T, 28 9 FRALFE N\ RB8 M5 1L A RAT
SMOD IR A R G TAESRN 1/32 5% 1/64. DIREHAE W~ FR .
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TRANSMIT SHIFT REGISTER
TB8 — > pg
———| sTOP
INTEMAL
DATA BUS ':D PARIN
START  SOUT|— TXD
WIRTE TO
) SBUF LOAD
+2
b CLOCK
L, v
TX START TX SHIFT
» 32— TXCLOCK T1
SERIAL PORT INTERRUPT
SERIAL R1
N CONTROLLER
» 32 [
SAMPLE |—> RX CLOCK
LOAD SBUF
1-T0-0 N
READ SBUF
DETECTOR > RXSTART RX SHIFT
A
CL;)'CK A NTERNAL
SBUF
RS PAROUT ATA BUS
R BIT
RXD P DETECTOR »| SIN D8 RBS
RECEIVE SHIFT REGISTER
. N
*ZR 6% D R D Bl 2B i1/0

Figure 13-7 UART #=X 2 ThAEHE ]
FEFLKs SBUF 1E4 HFR A A7 4 I B E A Rl K%k, [FI 44 TB8 BN B R E AL a7 A7 25 (156
9 firrfe SEbR ERIER M 16 7 HEs H i N —IRERAE 2 5 RGN BTG R, BRULALE (RS 16 4
TR FD 1), 55 SBUF WS EAEARRED . I ELAE TXD 51 BB H, )52 9 frEdE.
TERIE A A PP 9 MBI AR AL 58 Ja, 15 IEAAE TXD S ERH, FE4s LA TT 4R KIS
TIhrEENL

Write to SBUF

[
\Start/DOk’mXDZID3XD4XDSXDBKD?KDBYStop

Shift CLK

Y AYAYAUAUAVARAUAVAVAY IR
Tl /—

Figure 13-8 #55X 2 $ifs Kk i 7 AE ]

HARENE LN A SCVFEIC . RXD 51 AN 2 R BRI 84T DT IR ECR AT 83 . Ak, CPU
XFRXDANWRAE, RAEE B I1665 . SRl FRERINE, 1650 Bt B as LA B Ar. XA BIT16
SRRt A SRXD G AL AT B AL [R5 o 1650 Bttt B a4t & — AL RIS [A) 4 916K, 7287, 8.
QIRASIN, LA 250 RX D (K] H-FEAT KA o e s, AEIX 3R RAE 2D 20CR A — 3K
Bl AU AR TN S — A AN R0, XA AS R — MR e A7, A h 2, el
WAL, FAFRXDGIE E A —/N N REIBMEDRR. HREAAR, WBABALGAE, JHEERARE

TxD
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LBV RT3 o D EIENI AL ME LI S5, R A7 8% 10 N 4% 20 7112 NSBUFHIRB8H, RI
B, {HAIUH L %A

1) RI=0
(2) SM2 =0 & rZEof=1, HEFEWHFT & LIE ML
WX KA 2, DA SHONIFE ARBS, 8L AL ASBUF, RIMEE . 7 M A i 2

FEASE AL, FUSas 1 3] S48 RXD GBS — A MRy P b AU G RR Rl 285

A BEFHRAEIC

RxD

—\StartlDDXD1¥DZXD3XD4XD5XDBXD?KDBYStop
ooz I R

Shift CLK

RV AVAVAVAVAVAVAVAVAVAY

RI

- I

Figure 13-9  #550 2 i dmd2le vt e AE &
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13.2.4453% 3: 947 UART, WA, RBLEWT
7 3 M TR 2 BRI R 7 2 L R 2 Ty 2R

TRANSMIT SHIFT REGISTER
——»{ sTOP
—»| D8
INTEMAL : DARIN
WIRE TO DATA BUS SOUT —» TXD
BAUD RATE SBUF ——{ START
GENERATOR LOAD
OVERFLOW L CLOCK
FROM 7FFF TO 0000 v
TXSTART TX SHIFT
» 16 > TXCLOCK T1
SERIAL PORT INTERRUPT
SERIAL R1
o CONTROLLER
-
y| +16 »
ld <
AMPLE |_> RX CLOCK
LOAD SBUF
1-T0-0 »  RXSTART READ SBUF
DETECTOR RX SHIFT
1 Y o INTERNAL
CLOCK
vV Vv PAROUT SBUF DATA BUS
N BIT
RXD ”|  DETECTOR »| SIN D8 RB8
RECEIVE SHIFT REGISTER
v N
*RSE T Re IR O ST B Fristl/o

Figure 13-10 UART #%X 3 ZhAgHE &

133 R R ERR

SIS 4 AT LAVEly UARTLUART2 RG24 . PRt 42 4 (0 TAE 730 1 1 i R R AR
92, %G A BT AL, S 4 R 2 SR s I 58 4 F A AR R 16 B A
SERFEE 4 (iAo, P R R . SRR A ST A, ATUASE P ET4. PSRt A
AR

BaudRate = — x ~1#/PRESCALER gyt 4 fh Ayl o o5 A 2

16 * 65536—[TH4,TL4]

b, TH4 A1 TLA iR 28 4 05 2 1705
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RO FoscHR B B IR 2 BITGS L [ R I A4 T 800 -

e Fosc

it 4MHz 8MHz 16MHz 32MHz
1200 FF30 FESF FCBF F97D
2400 FF98 FF30 FESF FCBF
4800 FFCC FF98 FF30 FESF
9600 FFE6 FFCC FF98 FF30
19200 FFF3 FFE6 FFCC FF98
38400 / FFF3 FFE6 FFCC
57600 / / FFEF FFDD
115200 / / / FFEF

13.4 ZHLESE

13.4.1 FRAG-HHEIR 7]

Jr R ASEAEH T 2@ Mg XA, B2 2, 2oh 2 ARB8H,
ZJa A IR . T PUXFE R EUART: Mzl BfF 1467, HRB8 = 1K, H4T W WA GEREFERI
B o M EAISM267, UART TAETEZ HLE TR

TEZHUIERARG, %W FITRRME A IX 6. 4 ENE RS BRI 1 — N
Je ik —Hihk AT, DLSHE AR AL bk 5 5E 71 TSRO BE A R X ), kil T B EEOf R
1, Hlh 1 9N N0,

WHRMHLSM2 L, TAS 20 S 5 15 b e o k=5 ] DL T ML= e by, B — S MHLER
o2 AT B bl 7T, CAAIRIANZA 2 B AR ML 87T 205 MBI SM2A7 S04 77 Z#efE, JEiE&
PR B B s 715 . HRIE R, MHLE — R SM2E AL, A 1T RN, T fRFFSM2
AL, ARG 715 .

WA 7, SM2ARET T (LA 2 B AR, WHRSM2 = 1, 00 WA 2w B B B R —
UL AR AR

13.4.2 Hah (B4 #bkiR%]

7577 2 )5 503, SM2E 7, UARTIZ IR F : B2l EE 1047, RB8HIEEON AL (i 745) ,
BB BEE 7 A UART M LIENE, UARTFAE— b, MHLKSM2iEZE, ks S:8dE 7
A7,

SN LR B 1 A Mk 1T R o A LB Rk — AR 4G T LA ML B — AN, A 2015 ik
HAx MALHEIE o BT MBS BRSO 7, D8 T B R AN FE B0t bk =1 B 7 26 T, SM2A 06 20 B A7
H s b0 4 s R HhE DR EC B9 MAILA B = A2 i b, B4 58 stk B2t o

A S, HBEDCRC A ANLIE ZESM2, kSR CEE 71 . HEBEASDE I i ANLASSZ 52, o 4k 25
LR B LR bl 2 . A E BRI GE e e, HubEDUHAC 9 ML 1% B R AESM2 B A7, ZBSFTH
FEIE e L 7T, B RIEICE R — AN kAT

5 H B SR DhRERT,  F LR DU I I A 45 A LHEHEE B S — AN B A MHLIE S . EHL
S F bk w] LSRR A AL A AN R IR D) RE AT A7 7, MALHEE C(SADDR) Al 57 il (SADEND
MALHEHEE—A 8 AL ~HT, 7T SADDR 2 {74+ . SADEN H+ & X SADDR A MAME R,

120



@ holychip HC88LO51F4

R SADEN HH—1f74 0, N SADDR FHAHRN 747 205, i SADEN H4—7 &7, N SADDR H#H
NALE T A2y e bl . X ] DU R P AEASE A SADDR & A7 48 H MWL E 4 v~ RS ith 541k
2 MHLs

ML M2
SADDR 10100100 10100111
SADEN 11111010 11111001
25 Hitik 10100x0x 10100xx1
I bk 1111111x 11111111

MMLLART M2 23 58 sl T ARAL AN E . MHLLZEE T HARAL, MM A 2l Rtk RS
MMLLE I, ML R 2% RS N0 HidE (101000000 o Ui, MMLLAIELIAI N0, MHL2A 51
MG AN . DRI, RS M@ RS, LU LA AL HEE (10100011) o 4n SR 3= 4175 ZE (R A
50 MALIE IR, B0 AL, BELAI R0, 552004k P MANLAR 20, PRANAS ] bk A 18 22 S ML (1010
0001#11010 0101) .

FEHLATLGE TR HbE S A MHLEBE . XM HbbE%E T SADDRAISADEN AL EY, &5 F 1110
FORGAN NG . ZHIET, T iEHhE NOXFF, Z bk v 4 T ML 2

RAHENIJG, SADDRFISADENM N EFAF s UG N0, IXPANEE RIE T 20 bk Fl) Fi k>
XXXXXXXX (T AT AL ET B 208 ) o XA R 22 5 1 2 ML IR R, 2818 7 B3 S0k 77 0 XFEUART
BT A U BE AR P2 AR B2, MR T AN SRR H sh bR 5 (10805145 il % o A/ mT DA% R b T B2 2 () g vk s
IR A H 3 ) 2 LI TR

13.5 i H 45 16
MR EN BN G, Rt HES, REESERNWRE T REAS EahEE.
13.5.1 RiEM R

WA — s RIR IETESHAT R, P 85 B BISBUF R 783, RIEPHRAL (TXCOLA) B
1o WRKRAETIER, HEIRSW AN, ANREWES ANRIEZMS (A REE)

13.5. 280

RIE1, S0 rh BEE R EEE, RIWHEO, SOUTMH BRI, 5 763 I B0 B2 o AT
(RIED) ISR Al gz v X rh i, 7R AU A7 (RXROVAL) BAL. W &R THIK
A, BRSCZR phs R SR IR AN RS, T A s ) 25 2k

13.5.3 M Hi 4
WRAG B —ADTERL (K A=1E0r, I amithaihr (FEAL) E1.
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HC88L051F4
13.6 UART1 MHx&F1F5%
13.6.1UART1 ¥4l & f7#% SCON. SCON?2
SCON
LS 7 6 5 4 3 2 1 0
RIW RIW R/W RIW R/W R/IW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(DRSS FE RXROV | TXCOL REN TBS RBS8 T R
figws | BLFFS L
TR AR 37
7 FE 0: JoMiEsiREER S 0
1: Hidix, Mg 1
Pellcits bR AT
6 RXROV | 0: Joeloii sl o
1: P, fEfRE 1
RIE IR EAL
5 TXCOL | 0: ERIEMEIIKMFE O
1: FARIEMR, fHFE 1
FR AT R AR AL
4 REN 0: ZEibHATHK
1: AVFERATHEAL
3 TB8 | A 2/ 30, RERIEME 9 M, mEIEE 180550
) RB8 ?fﬁﬁﬁsﬁ,%%Wﬂ%%gﬁﬁ%,@%%@&%ﬁﬁﬂ%@ﬁﬁ%%
Ay A
R I SR bR AL
) - 0: &0
1: OB, MEAT RGNS 8 Mgy, miEfFHaZIE 1, ek
I, FEAF BRI AR IR AR 1
PR S SR R AR AL
0 - 0: &0
1: X OB, MEATHCE 2 8 fghi iy, mfEfFHzIE 1, Heh
O, AT R IR A TR Us e 2 R 1
SCON2
(V&g 7 6 5 4 3 2 1 0
RIW RIW RIW R R/IW RIW RIW
BAME 0 0 0 0 0 0 0 0
55 | SMOD UX6 SMO SM1 SM2
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HC88LO051F4
figws | PFS P
PR R IS AL
7 SMOD 0: 7E7 27, PR E N RGH B Fosc 1) 1/64
1: 7702, WHRRRAN RGP Fosc 1 1/32
6 TREAL G2 0, BIRO
R AR O R3S R B EAL
5 UX6 0: H A 0 I Bh N Fose/12
1: B OREE 0 B8N Fos/2
4-3 - TREAL G2 0, B5IERO
2-1 | SMO:SM1 | & O TAE T =k#EAL, VE4EL TR
22 LI A REFE B (BB IUAL“ 1R 56 2%)
0: 775 10, AR AL, b e & 0 b2 1 &< B AL RI
0 SM2 EJ7 R2FI30F, ARG N, AR5 # 2= BRI
1: 7R LI, VS I sIARRL, HAEREE A1 A R B A7 RI
e 77 230, HAHEEZTT (CGEIMi=“1") A ReEIRI
SMO | SM1 | TH/EH =R ThRg UL TR
X _ HUX6 = O, JHARFH A& Fosc/12
FB R AT AT T2 R 25 A B
0 0 TR0 | RSP EEAT T B AR SUXE = 18, AR L, /2
1 JR1 | 8fiUART, JeiZenay TE I 254/51 ¥ H % /16
0 2 | 9fZUART (2SMOD /64 > o
HR3 | OffUART, JrZai4s € I 25 4/51 v H 2K /16
13.6.2UART1 $#E 52 & /758 SBUF
IV k= 7 6 5 4 3 2 1 0
R/W R/W RIW RIW R/W RIW RIW RIW R/W
=X DA(EN 0 0 0 0 0 0 0 0
(GRS SBUF[7:0]
frdms PLFFS B
, O 7%
70| SBURLEOL | e e, v B
13.6.3UART1 Hah#hhtiR %] SADDR. SADEN
MALHHE FF 728 SADDR
K TR 7 6 5 4 3 2 1 0
R/W R/W RIW R/W RIW RIW RIW R/W R/W
=X 0AIEN 0 0 0 0 0 0 0 0
(SRS SADDR[7:0]
frgws MRS PiEA
7-0 SADDR[7:0] | MALHhE 71735
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HC88L051F4
MALHIEFERS 25 7788 SADEN
(VR 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W R/IW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: SADEN [7:0]
s (VKR Yi B
7-0 SADEN [7:0] | AWLHBIEHERS 27 47 %5
13.6. 4P LT 7% BRTSEL
oS 7 6 5 4 3 1 0
R/IW R R/W R/W
HAE 0 0 0 0 0 0 0
(RS R=) UART2_BRT_SEL | UART1 BRT_SEL
w5 (VKR JiEA
7-2 - TREE AL
UART2 i 547
1 UART2 BRT_SEL | 0: 5EMF 285 Hui xR
1: SERTEE 4 FO H =R
UARTL i 247
0 UART1 BRT_SEL | 0: 5EMF2% 4 i

1: GEM a5 5 H H 2
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13.7UART?2

UART2( 28 A1 TAFE 77 S5 UARTLA A, 2947 24152 % UART1
ZNGDEY

1. UART2IZF A7 A A7 AEY JESFRH

2. UART2 A TAETT =

3. UART2BA #E A ;

4. UART2¥A H AR ) o

13.7.1UART2 THEH R

13.7.1.1 5R0: 8HIUART, HZAWIER, RIENT

77 0 34t 10 (AW TR 15, 10 il — MR G4 0 . 8 MEURAT (IRAITERT) A1—
AL G 1) HR. TERRITT, X 8 MR AL TE S2BUF Hhifife 1k Az i 4745 RB8 . J7:8 0
HR R RE RN e I s 5 iR H R 1/16.

AT S2BUF 1E 8 H bR a7 2 M B HAEH 2 B sh RiE,  Sibs BAE 2 M 16 At Jgs H i~ —
YRR 2 J5 16 R G B FRAA 1, BRI AL IR 1] 55 16 M5B e = 5 1, 50t S2BUF ('S /R [R5
FLOAALE SETE TXD Bl LA, SRS R 8 MBRfL, TEREBA AR HITE 8 MR K%
JG, f=ILAFE TXD Bl ERS M, TEE AR IR TI AR E B AL

Write to SBUF

[

TxD

—\Startl DDXD']XDZXDSXMXDSKDSXD?ysmp

Shift CLK

Y ACASAUAVAVAVAVAVAS N
Ti /—

Figure 13-11 Send Timing of Mode 1

HARENE LN A FCVFENC. HRXD S| I I £ T BRI ep AT T dafe o 47 85 . vk, CPUXY
RXDANWERAE, RAFEF BT R I1605 . Al T RIS, 160 it Beds LB B A, iIX A B T167)
Bt HUE SRXD I LR B AT HEE AL [F2D . 160 A E A — AL (] 7 164K AS, 2287, 8. 9
ARSI, ALAS I 25 0 RX D ) P AT RAE . Tl s, FEIX MR SRR 2 /0 20CRFEE — 3L
Bl AR AR T S — A0, YR ALAN R — W R A A, AL R, Bl K
WAL, FFRXDGIE LS — N MR ER . HRIGAAR, WRARALTAE, FHEERARLE
KRR AF A% . 8B AL AL 1B AL (S RRRIVIF LA, VRN FFAAdeSM20 i) BEAZ ),
AL A AF B A BT IR AL (RS B R A1 1AL #7052 ASBUFMIRB8HY, RIEL, {HAALU L T4
A

(1) RI=0

(2) SM2 = OAHIbr 12 1Az B SM2=1 1= 147, FLAE IR AL oL

IR LKA, B AlFIES (B EHRIE LA A RB8, 8 MR A SBUF, RI
BB BB R X, BUE AR RXD fie S 5 — > FRE. P wZiH
BAHNGE RI, R4 BRI
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RxD
\Stan/ DDXD1 on Xm x mx DSXDGXD? YStop
TS| N | |

Shift CLK

Y AYAVANAVAVAVAVAWAY

RI_\ —

Figure 13-12 Receive Timing of Mode 1

13.7.1.2 FR1: 9BLUART, WIBWEGR, FRPENT

XA T7 A 58 e LIRS 1 11 . — Wit — AR A G2 00, 8 MR (IRALAERTD |
—ANUTYRFEIIEE O BARAT A —AME AL GEH L k. TR 1 XREZHURE, ERRLIER, 9
A (TB8 ) mILAS 0 8k 1, flan, w5 AN PSW HZEEAL P, A E 2 HUIE(E o 1 5E Mk br
HAL B REAER, 255 9 BIEAIE A RBS M5 LA A RAE

FEAFLRs SBUF 10y H bR 25 47 as K S 1A E A A B A%, [FIIN B4 TB8 BN B A A AL 27 47 4 1 26
9 firrhre SPr ERIESRM 16 73 STt EUE T B — Rk 2 S RGN BT IR ), BAL A S 16 2
Bt a2 R, X SBUF MIS#AEARD . IR ESEAE TXD 51 BB, R )52 9 s .
FESORF BT AT IR 9 MR H AR 5, (FILAAE TXD 51 LR, fEfF LA IT a6 A3k
TI ARG EANL .

Write to SBUF

[

TxD

| \Start/DOk’mXDZID3XD4XD5XDEKD?KDBYSKJD

Y AYAYAUAUAVARAUAVAVAY IR
Tl /—

Figure 13-13 Send Timing of Mode 2

HARENEALN A S0 VFHI . 2ARXD 5| IS 2 F B AT N A3 47 DT Rl Bp AT #cdls . ik, CPU
XFRXDANWERAE, RAFEF NPT R II1605 . Al TR, 160 Bt s LA 4. XAHBIT16
SRS SRXD S| LR R AT B AL A D o 1670 B 05— RL RN [R] 70 916V IRAS, 7E287. 8.
QIRASIN, ALK EE X RX DI ) HLF BEAT KA o Tl s, AEIXBAMIRAS RAE h /A 20CR BB — 3
Blls AU AR TR S — A A GR0, YR ALAS R — W R A A, AL RN, Hellc R K
WAL, FFRXDGIH LS — N R ER. HRIGA AR, WA TS, JHEEBARLE
R EIRAL TFA7 A% o O EHRMEN LG, AL 74 B A A% 73 1) 2 ASBUFAIRB8HY, {H 04 25t /2 1 51
A

(3) RI=0

4) sM2=0

IR EL SR 2, A SEONIFE ARBS, 8 HHif8 ASBUF. {Hik i ZAfF 1L, KA
N1, AREEMRIL, WEREIELN0, MRIAS BN,
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RxD

—\Start/[}[lxD1¥szDSXD4XDSXDBXD?KDBYStop
ooz I R

Shift CLK

RV AVAVAVAVAVAVAVAVAVAY

— In

Figure 13-14 Receive Timing of Mode 2
13.7.2UART2 & & f7#% S2CON. S2CON2

S2CON
(V&R 7 6 5 4 3 2 1 0
RIW RIW R R R/W R/IW R/W R/IW RIW
=EDA:] 0 0 0 0 0 0 0 0
(VAR FE REN TB8 RB8 Tl RI
Mm% | HPLFFS P8
T 1 A 7
7 FE 0: JCMiERER S 0
1: AR, merE 1
6-5 - fREAL (R 0, HE0
AT Rz I AL
4 REN 0: ZE b THEK

1: SRFHATHRIK

TB8 | i 1, NEGEARIEE 9 s, thi¥HE 1805 0

3
2 RB8 | A LI, IS o B, 1F Ay R Ie i sl it A Wi (¥R AL

R I% W SR R W b AL
1 TI 0: #ME O
1: 7R IR TFR ROE R g & 1

BRI R b
0 RI | 0 #fiso
Lo AT B LG TR 2 A 1
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S2CON2
s 7 6 5 4 3 2 1 0
RIW R R R R R R RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: - SM1 SM2
fims | ffF5 Yi B
7-2 - RN, GEN 0, 5RO
0: 817 UART, E#% 5 i /16
L SML 1: 917 UART, Eif2%5 A H %/16
e 1. UART2 [MUERRR B FEILER 2% 5 773 1 RRR R AEZR =T,
2. UART2 IR I L B E 7T LS5 UARTL.
S5 LA DAL BEAL
0: fE730 0 BF, AtlE bz, fF1EA w2 0182 1 #i B AL RI
0 SM2 e AR, ARl EEofr, HEof it &0 & 1#< B ALRI
1: N0 Ry, RAEIEAN 1L A BN RI
e AR, REFEIRCALA REEARI

13.7.3UART2 iR ZE M & 1758 S2BUF

e 7 6 5 4 3 2 1 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
(SRS S2BUF[7:0]
Prégms PLFFS PiHe

O3 73
7-0 S2BUF[7:0
R s o e
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14 EATAMER R & DISPI

14.1SP1 %44

BT, ZIYZR A AL

T ML

AZR ] Y AR B B A

AR AR P 4 R PR 8 AT I

A PR AL T 17

5 R J RS AR

H MCU HH B ) A5 A 2 S A6

HMCU H W ) % B 45 R &

i*ﬁﬁiﬁ%ﬁSMbpsE‘]ﬁ%ﬁﬁ (Fosc:32MHZ), N\E’iﬁ?ﬁ%ﬁi@ﬁ\ﬁ&sc /16&Fosc /16 U\
T

14.2SPI g 5#iid

FhHrH AN (MOSD: Z(5 5 ERLFE R A — MG, FdEEE MOSI M FE % AT IEFI M
weg, Bk, WEERA.

T AMEIE (MISO): %5 S EE T WA DM E. FFEEL MISO MM B4 B 1T N
Wk, WNatint, FWAHN . H 1% & NI & HRBPOER, BT MISO 5] b T = BHARAS .

AT AN (SCKD: %155 FMETEH MOSI A1 MISO £ b Nt Bus i B4 5h, 45 8 AN
1 MOSI #1 MISO 26 FAEIE—ANF41, WM ARES, SCKAF SRt & 2. HE: R
FRAARE=E SCK 55

MBEREBEGI I (SS):  FANMIBSEI B i — DML 5 HISSEE RS, 2451 IS B MK BT,
FUZ M B E . T8 % A DU % 1 B T I 4 SSELIM I 1 BT B A M B, 1R
B, R —NF & RSB IS . A TPk MISO aZkse, [F—raH aiF— MWk&S
FAIBEW . 7T EEHR T, SSTIMMRA I SPI IR 21728 SPSTAT H MODF bR Az LR 1k 2 A
F &4 IK5h MOSI Al SCK.

NHIEBL, SSTIRHIAT AR At E s sk e S AE A -
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MISO EAZkphse, JRM_EAS e VEmsA e L M B & e v

F B HISSH I AE e, 25 SSH AR A B A 1R bR MODF (Al hilkr), H MSTR A7t 4%
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SPIFF i 3k

ayoa

¥ [9LSW
= [YHdD
1040

P
*J SR Th e T BR & B igk1/0
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— DB E MR AT A A R ) 5 s AR
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SPI &2k FRITES)
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. . . MISO MISO
r B-bit Shift Register L« 8-bit Shift Register
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+ >
SP| i SCK SCK
Clock Generator Voo
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Master MCU -I:= Slave MCU
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Figure 14-2 40U T 3= ) E X
FHRR
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JE BN ARIE .
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RRIBBAL TR T LA — N EIR S IE L% — N, A4 SPILK =4 —4~ WCOL {55 LAE
SN KR AR RIE RS 27 A7 2 R B A 22 215, ROkt 2,

(3)

AT MOSI 28 4% 3 B0ds 2 Ve A I, (RIS S6f 7 P A e 46t 7T LLIE I MISO 2oy e ik 7%
PLRFAF 28 I BR AL 16 45 R A IR AL 25 A7 5% S XU T # 4 . # SPIF drb B 1 RIS B &%
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— P HAE R TE BRT Y, 75 K BB GE AR RXOV, AR AR et U T e e ks A
LW NN T A7 A, Bl iR, SPIF A IEH & 1.
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¥ MSTR B 0 (HSSHALTREMI L AHAL) I, BT MBI RIS T, B tesd fd ik &t
ARESCE (SSHI L AEFHC BT, 75 WA L1244 M (SPIF R E 1.

(2) ki

SPI B 3% N ARG JA s BEARIE,  Frh SPI MR a b ZAE T e a8 TR — VT B i A% 08 -2 Ay 22
Pk gs T WA B S N RIEM AL A A7 A o B ROB TR B ANEE IR IE AL 2r A7 o, IR R AR 2L
Fa0x0074s Ltk . & HABIEN ZEMAL 78 DeFAESHE (BUREALELRET), A SPI
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WNHE R — BE R e AT 75 DR B SO AR S RXOV, A R AR i Y, U i 4
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14.6 SP1 £

T L AR 5 B AR A7 AR ) CPOL A A CPHA A, F 7 ] LLIZE 43 SPI IS B bl A AR AL 1 DU Fob 28 A 5 X

CPOL iz It bk, R

SCK Cycle Number

SPEN (Internal)
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PRI R FRPARAS . CPHA frsE SO BB Az, B E SIS VR % AR At:
IR Bl it RSP B, IR A 7 50 BN 24 fRRF— 2L
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S8 (to Slave)
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MSB )( bit6 X bit5 X bitd )( bit3 X bit2 X bit1 |

9( bit6 9( bit5 X bitd p( bit3 D( bit2 D( bit1 D( LSB

4
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F 3
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BT 2 B A, i CPHA =0 I, SSIG 7%k, BISSHEI#E: s fd fE
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S8 (to Slave)
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I
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1

A
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W CPHA =1, & &L SCK I — M EdE 4 2 MOSI 28 |, M43 SCK 25— N

TENTHR RIEfE S
VAR A RE A
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Figure 14-5 CPHA/SSI 5

14.7 SP1 H &4l

SPSTA Zi {7 a5 I —Le bR E A7 R~ SPIEAE o 1S AR s

(1) k= (MODP)

SPI A T A e Y B 2 WSS BT B 1) PR S 5 S B B B R — 2, MODF A s
e 1= rhiW), DIRSR A SPI 45| RG:HAAAE 2 F WA I RGO, MLl B 2075 kR SPEN
7, BESGICH SPI AR, [l A (- toks B shii i MSTR 7. T2 7 SPI A, MODF 24205
51750, FE SPEN fi.
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TEBR A RIE B E W (M 4k B2% SPDAT 5 N2 515 9, WCOL & E 1, (HKIEAR
S0k, THRMHSE 11E0

(3) EMiE (RXOV)

TEHCER — 0 5 AT AT) AR B 2 TR e P2 26 1 SPIF br i, K B B2 i AR & RXOV, SPIF
BB LB, ST BRSSP N AT, ORI AR A7\ SPDAT By 4ERR SPIF, RXOV
RFHATSE 175 0,

14.8 SP1 H it

P SPIRASHRE SPIF&MODF #GE7=4:—4 CPU rh ki K .

AT AR S e bR & SPIF: S8 R— AN 1 AR RS A B 1.

HBEAR bR L MODF: A B 1 25 &t (N 5SSTI I FA—3, SSIG fir Ay 1 (SSk
Wifdige) B, & MODF FHIbiiE K.
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SPIF } \ \ SPI

CPU Interrupt Request
CPU Interrupt Request

MODF —‘_
\ SPI Receiver / Error

) CPU Interrupt Request
SSIG

Figure 14-6 SPI Hr i SR 11/~ 2E
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14.10 SPI AR B 178

14.10.1  SPI #&#| & fF#: SPCTL
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RIW RIW R/W RIW R/W R/IW R/W RIW RIW
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1: MSTR Hii5E 2 N EHLIESE ML, SSHIE 8@ 1/0 1
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s 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W R R R

KA 0 0 0 0 0 0 0 0
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YR Z EHLBER T RE
SR T g R
TR (5t 100kbps) AlHRE (£% 400kbps)

SFR INTERFACE
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.
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15.7 EHLM MRS 1 M BN RE

i Figure 15-7 o, EHLEEMHLE 1AFAEGER, EHLESE™E START {55, MRJa5HE
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(5), 1 FRENENEEE (8, KNEENFEFMILNERS (A, ZHEPUREINEE S,
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B S NEES NEES
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15.811C T/EBR

15.8.1 EHLRIERER

EENURIERBT,  m AHLEWCES IR U EE 7715 EALEE CR[2:0] & W I pfidt 2 3 m)
IICEN 5 1 fifig IIC a2k, W& STAALN LN EHURIERA, HELLSN, MRN8 LH
PR UGS B PEAERRAR1E 5 )5, SI AR EALK B AT H NCSTA FRIRZSES N 08H, 2 Ja &4 ICDAT
N HFR AHLHEFIEEE )7 425 (SLAYW), SLA+W JFUAAERI SI A Ziis % .

(STA,STO,SI,AA) = (1,0,0X)
A START will be transmitted

<
<
A 4
08H
A START has been i
A
(STA.STO,SILAA) = (X,0.0,X) (STA,STO,SLAA) = (X,0,0,1)
I2DAT = SLA+W I2DAT = SLA+W
SLA+W will be i SLA+W will be transmitted
()
A 4 Y
 aad ) s
18H 68H o 78H
SLA+W has been transmitted Arbitration lost and addressed
ACK has been received as slave receiver
OR ACK has been transmitted
20H O
SLA+W has been transmitted BOH
\_ NACK has been received Arbitration lost and addressed
as slave transmitter
ACK has been transmitted
>
to corresponding
L slave mode
‘ v v
(STA,STO,S1,AA)=(0,0,0,X) (STA,STO,S1,AA)=(1,0,0.X) (STA.STO.S1,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
| E— v y
28H 10H A STOP has been A STOP has been
Data byte has been transmitted Arepeated START has transmitted transmitted
ACK has been received been transmitted
or
30H k
Data byte has been transmitted
NACK has been received
38H
Arbitration lost in
SLA+W or Data byte
A 4
(STA,STO,SI,AA) =(0,0,0,X) (STA.STO,S1,AA)=(0,0.0,X) (STA,STO,SI,AA)=(1,0,0.X)
I2DAT = 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 FAHLREH AL SRE
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15.8.2 EHLBBAER

FEENIRBREATT, WNAIWURESFZBULAFA R . BRI aa S ENUREBAAEEL, e
G525, IICDAT MiZin#k B Ax ML EEFIE SR 7 A7« (SLA+R), SLA+R FiikiEE, Hik
[e] N 547, B3 B A7 S ARG FL IICSTA 32 1 9 40H, SI AR & S Z 05 % MERE AL A& 1% 1 3 (0 B
WHR AA BREM BN, FEHIRIES N MUK ISR, WHRIEE AA, TR A2 N E ML,
FREMMLR LB A FHEFI NN, ARG FH= A5 15 5 B E R R A (S5 bR e 46 57—k
L4 o

(STA.STO,SIAA) = (1,0,0,X)
A START will be transmitted

08H

A START has been transmitted

{STA,STO,S1.AA) = (X,0,0,1})
I2ZDAT = SLA+R
SLA+R will be transmitted

(STA.STO,SLAA) = (%.0.0.%)
IZDAT = SLA+R
SLA*R will be transmitted

40H 68H o 78H

Arbitration lost and addressad
as slave receiver
ACK has been transmitted
OR
BOH
Arbitration lost and addressed

as slave transmitter
ACK has been transmitted

SLA+R has been transmitted
ACK has baen recsived

oR
48H
SLA+R has been transmitted
MACK has been recsived

to carrespending
slave mode

(STA,STO,SLAA=(1,1,0.%)
A STOF fallowed by a
START will be transmitted

A STOP has bean
transmitted

(STA,STO,S1LAA)=(1,0,0,X)
A repeated START will be

(STA,STO, 51 AA)=(0,1,0.X)
A STOP will be transmitted

{STA,STO.SI,AA)=(0,0,0,0)
Data byte will be received
MNACK will be transmitted

(STA,5TO,51,AA)=(0,0,0,1)
Data byte will be received
ACK will ba

50H 10H ‘A STOP has been
Data byts has been nangiusﬂJ A repeated START has fransmitted

ACK has been been transmitted
I2DAT = Data Byte

MNACK has been transmitted

58H
Data byte has bean recsived
IZDAT = Data Byte

A

38H

Arbitration lost in

SLA+W or NACK bit

h 4
(STA.STO,SI,AA) =(0,0,0,%)
IZDAT = SLA+W
SLA+W will ba transmitted

(STASTO,S1LAAS(0.0,0.5)
Not addressad slave
will be enterad

(STA.STO,S1AA=(1,0,0,)
A START will be transmitted
when the bus becomes fres

to master transmitter

Figure 15-10 F AU AR 5IRA&
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15.8.3 MHLR B

FEMMLAIEREAR, R JUAS T 8088 B E WS . #isE IICADR 1 IICCON [z f5, 1IC
S F5 O Tk (SLA+R) . SR R MUS , AT DLHE AN ML AR A

TEMMLEE SLA+W FHiEJE, ROZiE SIbr& DB AERE0E 2 FHURIER, 85 EHEREREHHE ML
RIZFAFATBIEZ JGIRE N, MREAEREIRE, WER AR IR A<, BB F-hE
PIMHL, WERAEAERHIE T AAWRE, MWWUKIERE — N7 080E, T —xAE5mEdE 281, MUK

N T

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

A8H

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

BOH

Arbitration lost and own SLA+R.
has been received

ACK has been transmitted
I2DAT = own SLA+R

.
>

A
(STA.STO.SLAA=(X.0.0.1) (STA,STO.SLAA)=(X.0,0.X) (STA,STO.SLAA)=(X,0,0,0)
|2DAT = Data Byte I2DAT = Data Byte IZDAT = Last Data Byte
Data byte will be transmitied Data byte will be transmitted Data byte will be transmitted
ACK will be received NACK will be received ACK will be received
B8H COH C8H
Data byte has been transmitted | | Data byte has been transmitted Last Data byte has been fransmitted
ACK has been received NACK has been received ACK has been received
r
AOH
A STOP or repeated
START has been received
_ (STA,STO,SI,AA)=(0,0,0,1) (STA,STO,SI,AA)=(1,0,0,0) (STA,STO,S1.AA)=(1,0,0,1)
ts—I:ﬁ:gaﬁ:g:é’é&?f‘m Not addressed slave will be Not addressed slave will be Not addressed slave will be
will be entered: no recoanition entered; own SLA will be entered; no recognition of own entered; own SLA will be
of own SLA 0;_ Gener:IgCall recognized; General Call will SLA or General Call; recognized; General Call will
be recognized if GC = 1 A START will be transmitted be recognized f GC = 1;
when the bus becomes free A START will be transmitted
when the bus becomes free

Figure 15-11 MHLAGERARAE 5K
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15.8.4 MBI EEBAE SR

TEMMERRE T, BN IR S LN 8 . RIEFFUR 2 AT, 1ICADR 20 20 i 2%
PR HRE, IR hE, AA GL 0 B A REN 2 H S WA LHBEES FEEY, SER A IR RE S
C 25435 |8 L Mkl 4% F-HE S5 H0E T AAE” (SLAYW) B FE A bk, SR refhak sk mont, tomy
DL N ML ISR 5

TE ML, SLA+W FHEJ5, BIZIE S AR DB L AE ISR F5E, A4 in, iR AA £
N0, MHUKAE T — R EERUCE I8 7715 2 5 IR B TE M2 (non-acknowledge), MMLEANKE Sk 5 E
LB, ABRIEUC NICDAT BT, MR EF R i EdE 75 .

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

v

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

>
»

v v

(STA,STO,SI,AA)=(X,0,0,1) (STA,STO,SI,AA)=(X,0,0,0)
Data byte will be received Data byte will be received
ACK will be transmitted NACK will be transmitted

v

(" 80H 88H

Data byte has been received Data byte has been received
ACK has been transmitted NACK has been transmitted
\___ |2DAT =DataByte  / I2DAT = Data Byte

h 4
AOH
A STOP or repeated
START has been received

.

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

(STA,STO.SIAA)=(0,0,0,1) (STA,STO,SI,AA)=(1,0,0,0) (STA.STO,S1.AA)=(1,0,0,1)
Not addressed slave will be Not addressed slave will be Not addressed slave will be
entered; own SLA will be entered; no recognition of own entered; own SLA will be
recognized; General Call will 5SLA or General Call; recognized; General Call will
be recognized if GC = 1 A START will be transmitted be recognized if GC = 1;
when the bus b free A START will be transmitted
when the bus becomes free

Figure 15-12 MWL 2 5 R3S
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15.8.5] #& ey

J AR AATLRE SR 2P — FfRR R DL, RO LIAE MO 7 B2 420 0, ) FBRF Ay L
MHLLEIEH ML A NCSTA BT ANFRZSES, W SRR R, AR D™ Ak ey

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

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

78H

Arbitration lost and General Call
has been received
ACK has been transmitted
I2DAT = 00H

.
L

(STA.STO,SLAA)=(X,0,0.1) (STA.STO.S1LAA)=(X,0,0,0)
Data byte will be received Data byte will be received
ACK will be transmitted NACK will be transmitted

90H 98H

Data byte has been received Data byte has been received
ACK has been transmitted NACK has been transmitted
I2DAT = Data Byte I2DAT = Data Byte  J

A4
AOH
A STOP or repeated
START has been received

(STA.STO,SI,AA)=(0,0,0,1) (STA,STO,S1,AA)=(1,0,0,0) (STA,STO,S1,AA)=(1,0,0,1)
Not addressed slave will be Not addressed slave will be Not addressed slave will be
entered; own SLA will be entered; no recognition of own entered; own SLA will be
recognized; General Call will SLA or General Call; recognized; General Call will
be recognized if GC = 1 A START will be transmitted be recognized if GC = 1;
when the bus becomes free A START will be transmitted
when the bus becomes free

[

,

(8TA,STO,S1,AA)=(0,0,0,0)
Not addressed slave
will be entered; no recognition
of own SLA or General Call

Figure 15-13 |~ #&IFIY i 5 RS

15.8.6 HAMIRZS

B NICSTA RSN S 24 A~ SCIREA—E, BIRTIHE 2] OF8H Al 00H IRZ .

F—ARED OF8H FRTER AL A R RS B, FI, SI Axd& 8 0 HEA 11C Hilkr
TH Ko

F— AR ED 00H EIRTEALHIE R R A IR, SRR Z B START 8 L1552 HELAE—
ANEEMALE, nHbHbhE T B 2 AR5 8 7, BRI EIENAAL, MHEILELEHRE, S
PRESLEDE AL, M7 IIC Bk BRI RS R HHR, TAESM LRIV B Y S hE MHLE R, BEi SDA
A SCL &, BAL SIARE, F 00H A IICSTA. ZEMBLHIRIKE, STO MiA4ikE NP 1 H S
WAER, )G, STO WMEELHEZE HAERAIF IG5 MBI NC B2k,

FE: W IR A A START BiE B EMG(E 5, 11IC 2 Zpk SDA FEHFRHEY, W—>M CPU
IR AL D, P LGB /R SCL A 2% b R IR Z AN i ik e ix AN [l /. 24 STA AL EALE, 11IC i
PERIEFAM Bk, (EJZH T SDA #RMK, AR AERIGE S, 2 SDA BEmAWRBIN, Kik—
M@ START 26414, #EAVIRE 08H, 4kZLb T HR 47464 24 SDA MK, W KIEHEEEIHES,
NC AT L EARE BIENAE  BAB O T, fERRI) R IEREIRME 5 )5 , #ENIRES 08H, 1A 2 10H.
e AR IOX 2R 1]
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15.911C B &K EFHFH
15.9.111C & & 748 11CCON
LS 7 6 5 4 3 2 1 0
RIW RIW RIW RIW R/W RIW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(SR CR2 IICEN STA STO Sl AA CR1 CRO
figws | MLfFS TiBA
7 CR2 | IIC i@ {5 I Pt £Ehr 2
[1C B Af gefir
6 [ICEN 0: Z51F IC Hitk
1: JEE)1IC Bk
ey
. STA 0: RRFERIMES
1: SETNB P ARIBE S . 0, S bESEPE - NREGES . FH
BEAR, NC L RIE B — a2 A5, B 17 DN EERNRGES
{5 1R 4
0: AERZEEFILES
1: EHEAXR = IS, SRR a2 P IRE S . 1C T fFERR STO
4 STO | #pi&. STO FranI st B BH T4 NC B MESRIRE (IICSTA 4 00H) K&, It
MR, BEEILESRIENC B . & STA R STO #0E 1, HAETHUHENT
WA RNIRLERT, 11IC M= A5 (5 S L RIPERE S A1 5. iR B ML
X, B STO W EFAEFHEMML, STO B LMELE 0.
[IC B AT Wrbs A7
3 sl 0: ¥%&H IIC BATHW &L
1: 724 1IC BRI HER OF8H Z AMFRIRASHIIN B 1. DA AHE 0
VK=Y Y VA
2 AA 0: [1/%& NACK (SDA F N F)
1: & ACK (SDA F NMKHSF)
CR1 | NC#fF M ks 1
CRO | NCIEAE I Bk FA20
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CR[2:0] I1C I8 {5 I iz 47 «
CR2 | CRL | CRO Fos AR
6MHz 12 MHz 16 MHz 24 MHz
0 0 0 23KHz 47KHz 92KHz 256
0 0 1 27KHz 54KHz 108KHz 224
0 1 0 31KHz 63KHz 124KHz 192
0 1 1 37KHz 75KHz 100KHz 148KHz 160
1 0 0 6.25KHz 12.5KHz 25KHz 960
1 0 1 50KHz 100KHz 133KHz 200KHz 120
1 1 0 100KHz 200KHz 266KHz 400KHz 60
1 1 1 T5 it %/8 (75 ELALE B 8% 5 MR R R4S
15.9.211C REZF 748 IICSTA
oS 7 6 5 4 3 2 1 0
RIW R R R R R R R R
p=EDA:] 1 1 1 1 1 0 0 0
(EERS) IICSTA[7:3] -
fiws | PLRFS L
7-3 | ICSTA[7:3] | IC IRZHS, JLA 26 AN AT RERPIRASHD, RS HBR OF8H SMEEHT & SI brid
2-0 - TREE AL

15.9.311C HiEHF 725 IICDAT

(E R 7 6 5 4 3 2 1 0
R/W R/W R/W RIW RIW RIW R/W RIW RIW
BAE 0 0 0 0 0 0 0 0
(EGRS) IICDAT[7:0]
S5 A FF5
I1C 4
IICDAT i & — /N7 715 PR R ik BRI R 11C £t . RZE SI
NZHE 1, IICDAT HEIERFEAAL, 75 1IC Rkt fEd, B
7:0 IICDAT[7:0] 55 IICDAT [M&5 AR AT E N o
4 |ICDAT ISR MR, B2k b 50 55 3 N DL 35
[ICDAT . IICDAT % 7R 247 IIC B2 E R n 7717 . BRIk Pk,
TEAL M2 J5 1) ICDAT JR AR B k38
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15.9.411C Huht 277 %% IICADR
Préws 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW RIW RIW RIW
=X VAIEN 0 0 0 0 0 0 0 0
(hEERS: IICADR][7:1] GC
fréws ALfFS Vi BH
| B N B 5 S LI RE
L | NCADRIZAL | o ik, et g
I HEEIY£
0: 7 FEIFIU 35l 20085
0 oc 1: W AAFREN 1, JHERRI RS W AA N 0, 2SS R

e ZA RAEMHURE R, BEHUEER . ML, & AA RS, 1
TR, AL E EHF U S A ML HEDT RS, U1k nge i A< A

Hlo
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16 EEFHHADC

16.1 ADC %#iE

A PR A ) 55 7 )

A PR e A 1 2

ADC 4 5¢ Bt ] o

BAUE T 14

Z Pk 75 5

ADC &4

B (PO.2 3 1) ADC 44 H MR

YV VV VYV VY VY

% 16 MM ERiEIE M 2 DN EREE (45 GND) f) 12/10 £ ADC il
S EAENTE 1V, 2V, 3V, 4V. VDD K4S Vref

ADCEN | ADCST | ADCIF ADCL. ALIGN

B

N

A Y

Fosc

it

Y

4

T AD G 4

A

3 |

A

ADCRHZ 1728

ADCRLZV 1725

LVDLESISAE S

A

Figure 16-1 ADC IjHEHE &

16.2 ADC 4 HFL TR

FEO Pt N UL (IDLE 57 PD) Jri, AIE I RE ADC 45 F e M2 Tl REAT A P N4 ri A o i

XANTHEER] PLSZELH —N 10 A 22 /N e
AAREEEWT:

5 PO.2 it & AR HLIEIE ;

P w e

ffifE IE F1 IE1 & £7#% HLI¥) EA F1 EADC;
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5. AR (IDLE 8¢ PD);

6. I# Figurel6-3 R YL N, i Bt ed —ANHIEE, JXAHEEEDNT 42V
(@VDD=5V) I}, AMWIF fpEhiestidnm. o e N Ak, RNt ADC
Wik 52T, BAFEE AMWIF bR

7. JFi3 ADC JjRE, SREEP0.2 LIfrL AR, HRHEAS [F] R H F AR 0 0 A [ ) i

VoD VoD

PxyPUO —_
ANnN Function _ ’_01

Rpul Rpu2
ANn Function—l_ e % P %

L 2 ANn

AMXWEN—
To int t
IDLE or STOP ) bock

ANn Function I

Figure 16-2 ADC 44 Hi M i Th AEAE

ANN
R2
1
R3 ‘
—1
Rm % | ‘
—1

Figure 16-3 ADC #Z 54 N\ 5 X HLFH R 2% K]
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16.3 ADC MR F 172
16.3.1ADC il #7288 ADCCO. ADCC1
ADCCO
frgw s 7 6 5 4 3 2 1 0
R/W RIW R/W RIW R/IW R/W RIW RIW
XA 0 0 0 0 0 0 1 1
55 | ADCEN | ADCST | ADCIF VREFO | VREFS INREF_S[1:0]
fiws | PLFFS YiHe
ADC #R F Y7 i A
0: X ADC 45
1: 4777 ADC %#e s
T | APCEN | Gp. 1 femibGUT, ADCEN #I 0.
2. ADCEN B 1 s #iE4ia f5, @i ERS 20us /5 1 a3 ADC #4.
3. JA3)) ADC ¥ #if, 752k H] ADC 44 HLFRBE D fE o
ADC J3 szt fr
0: H#si s, it E3NE 0, ERFRHIEEY, WG 0 K& ki,
6 ADCST | 1: FEahii
R BshiE#ns, ADCIF f25:7% 0, ADCIF A A 1, & ADCST AREA
BN B A
ADC Hibr &AL
5 ADCIF | 0: Jc ADC #4riib
1: #EHgiRiE, WEE 1, AT RWER GRS 00
4 REAL (5280, 5RO
VREF % i ff e fir
0: VREF ANt
3 VREFO | 1: M5I P0.4 %t P VREF, LI 75 B E P0.4 sl N, 1 H. VREFS
W2 0
¥: VREF i 3k 3 15085, ACHEIHAE A o
VREF £
2 VREFS | 0: &M VREF
1: &AM VREF (ILHF P0.4 Rt ADC 2% s RSN, H MBS
ADC Wi 2% Wi R I #EAr
00: VDD
01: W4V
10: PI#B 3V
1-0 INREF S | 11: W2V

HE. NESEWEEESN 2V i, VDD HEHiE T 2.7V WS i Eik
£ 3/4V I, VDD 4l TS EHEL 0.5V LU E.

RAHNFBEAHT, #BCKH ADC 25 i L& dE VDD, 1Bl —D %
KRG IhFE.
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ADCC1
frgms 7 6 5 4 3 2 1 0
RIW RIW R/W R R/IW R/W RIW RIW
KA 0 0 0 0 0 0 0 0
(hEERS: ICHS[1:0] XCHS[3:0]
fiws | MRS Yi B
ADC PN iy N\ Gl T8 1% 4
00: 2% EpyEREE RN
01: 1/4vDD fE4 ADC fii NidiE
7-6 ICHS[1:0] | 10: fR#¥dfr
11: GND A
e TERHT B IE IR PR, AMEIEIE IEPE XCHS[3:0] M A & 2 1111, AT
R 2 125 S PR 308 8 T R 4 8 3 3 RIS T R
5-4 fREA. (R 0, 5RO
ADC 45ty N\ i T8 1% 4
30 | XCHS[30] )ECHS[3:O]=x(x=O...15), FEoR RTINS Ny ANX, 41 XCHS[3:0] = 3,
FooR ARG B IE AN IEE AN3. AMTEIE R 1 E XCHS[3:0], 1467 % B Xt
IS5 R D e A AU o

16.3.2ADC ##| &5 ADCC2. ADCC3

ADCC2
fréms 7 6 5 4 3 2 1 0
R/W RIW R/IW R/IW R/IW R/IW R/W R/IW RIW

XA 0 0 0 0 0 0 0 0

55 | ADCL ALIGN ADCTS[2:0] ADCS[2:0]

fréms (VR L]
ADC ¥ ¥4t K BE s i Ar

7 ADCL 0: ADC #H25 3 12 S ids
1: ADC #4550y 10 frdfdls (B 12 fr8dE 1 v 10 A
6 ALIGN ADC i xt 5577 il Az, W1 ¥ ADC 45 i i B %
ADC I E0A 4MHZ i, Fit & 1t 3bits >y 000; — K575 2 22 4~ ADC_CLK
ADC 8o 2MHZ&IMHZ I, At & itk 3bits 2y 001 8i# 010; — R4
19 4~ ADC_CLK
5-3 ADCTS [2:0] | ADC I h<IMHZ i), FE it 3bits 74 011 5 100 5% 101 &% 110 &Y 111;
— IR 15 > ADC_CLK
e WECE A R R BN SH WL 12/3/4V, iRk VDD fEZ%
J&, Joie ADC I8P 2/, #RaTLLiE$E 15 4~ ADC_CLK
ADC K BRIk FE AL
2-0 ADCS[2:0] | 000: Fos/2
001: Foscld
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010: Fosc/6
011: Fosc/8
100: Fosc/12
101: Fos/16
110: Fosc/24
111: Fosc/32

ADCHE A% i R
ApCL | ALIGN ADCRH ADCRL
7/6|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
ADCC3
(e R 7 6 5 4 3 2 1 0
R/W R/W RIW R/W R/W RIW R/W R/W RIW
HAE 0 0 0 0 0 0 0 0
fi#5%5 | IVREFS | FCLKEN | ADCST_OEN TRIGSEL[4:0]
(e RS AFF5 P
ADC 1V W Z i AL
7 IVREFS 0: H ADCCO Zif7as B INREF_S SRifUE
1: NS A1V
NS % RN, ADC B 8 g f
6 FCLKEN 0: ffiFHNZ1 ADC 7] Lt TAEFE 2MHz B4

1: ffHNZSR ADC 1] Ll TAEAE AMHz B8R

ADCST fi i ffigefr
5 ADCST OEN | 0: ADCST 155 M P2.0 ik 2% 1F
1: ADCST 155 M P2.0 i H ffifE

ADC filt & 15 Gk $EAL
00000: ADC %%t )5 31 1 ADCST(ADCCO.6)44 il
00001: PWMO LT+t
00010: PWMO T &7
00011: PWMO 1 /&
00100: PWMO % 5
00101: PWM1 _LFH#t
00110: PWM1 T &5
00111: PWM1 i /&
01000: PWM1 % 5
01001: PWM2 _LFHit
01010: PWM2 T &35

4-0 | TRIGSEL[4:0]
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01011: PWM2 1

01100: PWM2 2 5

01101: PWMO UL fic o I

01110: ADC_ST &l LT+

01111: ADC_ST &I T &

10000: ADC_ST & XY

10001: e 2% 5 [ T5 JMIE R A — KA 3k

10010: JERT#% 5 A AFHSRIBIE 0 KA — KA FH 3k F A
10011: JERT#E 5 A ANFSRIBIE 1 KA — KN Jl sk A
10100: JERS#% 5 KA — IR LA UL RC S

Hohfa: fRHE
HE: 1. PWM A i fid A A A T A 0o S5 0K PWM it
2. X4 ADCST & 1 i CEfERE#H) , Mk E 5 A& ADC HE
AR ADC 45  l) ADCST #e A 0

16.3.3ADC filt & ZE it Ff 8% ADCDLYH. ADCDLYL

ADCDLYH
PLRS 7 6 5 4 3 2 1 0
R/IW R RIW R/W R/IW RIW
HAE 0 0 0 0 0 0 0 0
(EERS) ADCDLY[11:8]
S5 A FF5 ]
7-4 (DA
3-0 ADCDLY[11:8] | ADC 4 fish /% ZEIT J5 B I 28 15y 4 A7
ADCDLYL
(E R 7 5 4 3 2 1 0
RIW R/W R/IW R/IW R/W R/IW R/W R/IW R/W
BAME 0 0 0 0 0 0 0
(SRS ADCDLY[7:0]
fréwS FLRFS L]
ADC Ahifid R G i 8 B S 01K 8 4, H TrEsMER &k Ja 5 ADC 2
7-0 ADCDLY[7:0] | AT AN —BIERT, FELERT T 45 SR F 46 ADC 46
ZERT I [A)=ADCDLY[11:0]* ADC i} %k
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16.3.4ADC #HE iz F 74 AWDCON
AWDCON
frgms 7 6 5 4 3 2 1 0
RIW R RIW RIW RIW RIW R/W
SAME 0 0 0 0 0 0 0 0
K5 CONT | AWDIF | AWDIE | AWDMOD | AWDEN
frgms frfr5 Yi B
7-5 - TREE AL
ADC &S ffi e
it ADCC1 fic & ADC f{jili#, fic B CONT=1, 55—k ADC #4 i B i 1F n
4 CONT | I, ADC 5Ei )54 ADCIF B4, #fFidnt Ere b Wristiugs ), FrE=E
ADCIF, T B3lE 80 N — IR, EREREE TR P ECE R A28k
F F1i%% CONT =55} ADCEN
B [ bR &7
3 AWDIE Z A7 AR YE AWDMOD 73K &, H R
0: WHKAEBIE 4
1 RAEBNE A
B E | 1A (S R A7
) AWDIE AL BAERE, T AR R ER R VERLE T
0: A5 IEBUE T 1 ik
1: SRVFEUE 1 1 .
BLE | I g 07
1 AWDMOD | 0: Wik ADC 4 (il s A T RME Bl T 1R, AWDIF & A7
1: 1SR4 ADC e (RS0 E e & TR B AR T =i 1M, AWDIF B A7
AWDEN: 7E ADC J#i& FJFa a1
WAL A B SRR
O | AWBEN s 1
1: AEHBAUE 1A

16.3.5ADC H R E B #HF2% ADC_HTRH. ADC_HTRL

ADC_HTRH
(R 7 6 5 4 3 2 1 0
R/W R RIW RIW R/W RIW
SAE 0 0 0 0 0 0 0 0
MRS HTR[11:8]
ProwS PLRFS Ui B3
7-4 - TRE AL
3-0 HTR[11:8] | ADC /= B8 LA #F A7 2% i 4 ff
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ADC_HTRL
s 7 6 5 4 3 2 1 0
RIW R/W RIW R/W R/W RIW R/W RIW R/W
KA 0 0 0 0 0 0 0 0
(hEERS: HTR[7:0]
frgms frfr5 Vi BH
7-0 HTR[7:0] | ADC f=BI{f LL L 2 £ 211K 8 £
16.3.6 ADC 1K R E LB % F% ADC_LTRH. ADC_LTRL
ADC_LTRH
(V&R 7 6 5 4 3 2 1 0
RIW R R R R R/W RIW RIW RIW
=EDAEN 0 0 0 0 0 0 0 0
(RS R=) LTR[11:8]
fwms | MRS L]
7-4 - TREE AL
3-0 LTR[11:8] | ADC 1 BIE LL IR 2 A7 45 1 4 fir
ADC_LTRL
R e 7 6 5 4 3 2 1 0
RIW RIW RIW R/W RIW RIW RIW RIW RIW
BAE 0 0 0 0 0 0 0 0
(EGRS) LTR[7:0]
fiws | MRS ]
7-0 LTR[7:0] | ADC fikB{E LLAL & A7 411K 8 iz
16.3.7ADC ESH#IRH & /A28 ADCCONTV
ADCCONTV
& e 7 6 5 4 3 2 1 0
RIW RIW R/W R/W R/W RIW R/W RIW R/W
SAE 0 0 0 0 0 0 0 0
M5 CONTV
figws | MFS L]
- CONTV ADC i@\éﬁ%?ﬁerk‘fﬁz ‘ ) N
MECE N OB, A—HEIESEHE, HEZAIH CONT A1 ADCEN
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16.3.8ADC ZE&L##e[E]fEF e ADCGAPV

ADCGAPV
s 7 6 5 4 3 2 1 0
RIW R/W RIW R/W R/W RIW R/W RIW R/W
KA 0 0 0 0 0 0 0 0
(hEERS: GAPV
figws | MRS Yi B

ADC 3% S 4] b e B AE

Yl FEECE N O I, ADC HELLFEHR IR 1, &N ADCIF, AWt H
7-0 GAPV | BT N —IRIEL: 4

YR FRACE MEATE 0 B, ADC &L EMKEE| T, & E N ADCIF, 5
ADC #H AT, SERPAFTR T — k.

16.3.9AD ##e 5 B HFF 8% SCRHxX. SCRLx(x=0...7)

hréw s B 5 B
-0 SCRHx[7:0] AL A 8L
-0 SCRLX[7:0] A Bt (81

. ADC RS 12/10 £, 5280 %k 55 77 ez il Az 42 o

MEELERARI, WA 8 MRS I, BB — AN A RN A7 87 SCRHO. SCRLO Al ADCRL.
ADCRH 1,

LRSS, SCRHX. SCRLx(x=1..7)AT LA RAM i ffl, —3tf 14 775,

16.3.10 ADC ##:45 R %72 ADCRL. ADCRH

ADCRL
(E R 7 6 5 4 3 2 1 0
R/W RIW RIW R/W RIW R/IW RIW R/W R/IW
=EDK[EN 0 0 0 0 0 0 0 0
(GRS ADCRL][7:0]

ADCRH

(V&g 7 6 5 4 3 2 1 0
RIW RIW RIW RIW R/W RIW RIW R/IW RIW
SAME 0 0 0 0 0 0 0 0
(DAGRS) ADCRHI[7:0]

w5 A5 Ui BH

7-0 | ADCRH[7:0] | ADC #%:#rst R2i174%, W LK) ADC ##edidmts i & .
7-0 | ADCRL][7:0]
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JEi 5 ADC #6455 IR

(1) fiise ADC sk,

(2) EFERENEIE . SH R, FHRm B F s Fxt5r 07 05,

(3) ADCST H 1 JF4f ADC ¥4

(4) %45 ADCST =0 2i# ADCIF =1, 1 ADC Hilrflige, W ADC ko™, F P f Z AT
% ADCIF;

(5) M\ ADCRH/ADCRL 3K75 % 50k ;

(6) SR 3-5 FFUh 7 — k.
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16.3.11  ADC M:EEFE | & /748 ADCWC

ADCWC
frgms 7 6 5 4 3 2 1 0
RIW R/W RIW
=EDA:] 0 0 0 0 0 0 0 0
RifFS | AMWEN | AMWIF

frgms frfrr5 Yi B

ADC M L VRAL
0: Z%1l- ADC M
1: FYF ADC Mk

R AuVF ADC MEEEAEELN, FFESCH ADC.

ADC MR RE i bR S (5 ADC B dt H A m &)
0: J& ADC FaEAE T, BfHE 0

6 AMWIF 1: K4 ADC M silrlby, AfifEE 1

TR AR MR A R, R, W NRRE A SHE 1.

T ELi e EADC.
5-0 - DA

7 AMWEN

Ve M R PHE I S 1 PR B
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17 i H R/ 2

17. 11 s A/ L B a8 e itk

> LR VDD ZRYALH AT, FEE AT DL AR A

Y & & W CEN Y a1l E O S T Wt S Y e =X v

>  LVD #4f7: 4.2V/3.9V/3.6V/3.0V/2.6V/2.4V/[2.0V/1.9V

> R ThRE

PN F R AT AT BOR —F%, 24l VDD HL &, {HAHSZT BOR, [Athnr PLETI L BOR €
J B R PR S RS F R, PRI PR AR YO A L R A R AR o vy, R
K.

LVD R A H A — e IR REYE, IR HLE N 0.1V A4 . B ArRail B & 1 BE 2B ik LVD
HL R AL LVD = AR rh Wi SR B AL, Tk il i 75 2 B3 LVD R447 HL E+0.1V B LVD Hrl
WRECE AL A /R

LVD f il 1 P2.6 51 BRI H g, KT A I A 21 0.8V I, BAHRARE, W i,
May = g SR AN R, s ) E A IR AR A o g 1 R ARSI A AR b B A A
A LRSS v A PD 152 x0AT IDLE A5 Cn i

LVDAL VDD H B, ARer=A= G A0r, nldit A R Wikt S i MPDASE AT IDLEAR A i o

CMPPSJ[1:0]
0.8V

» 00
P2.5/CMP1+ > 01
P1.0/CMP2+ o 10 + CMPSTA
P1.1/CMP3+ o 11 -

LVDCMPEN

VDD & 0

P2.6/PLVD/CMP-_| 1

LVDS

Figure 17-1 LVD/HL# 28 HE K
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17.2 fR B EA T/ B 25 A 2 B A7 88
17.2. 1= 738 LVDC
K 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
=X VAEN 0 0 0 0 0 0 0 0
BT LVDCMPEN LVDS LVDIE LVDF LVDV
frgws SRS B
LVD/ L #8 Al e
7 LVDCMPEN | 0: #%ib LVD/EHE%: 8%

1. fo¥F LVD/HE 2%

LVDS

LVD e B A7
0: ¥l VDD Hi %
1. &0 P2.6 i ITHLE (0.8V, #5%)

LVDIE

LVD Hr ¥ e vz

0: Z&1F LVD iy

1: Y LVD Hilb
VR b, REARERI, LVDF ey E 1, (HEME N EA 4 E 1,
WA= E TG R

2 LVDS A1, il P2.6 v 1 HL

LVDIE=0: ¥ [ H R AG I & AL

LVDIE=1: ¥ [ H A o B

TREE A2

LVDF

I H A U AR A7

0: WZKAHE O

1: VDD HEARTAEMERE B RN, AR 1, WKk

VEE: VDD L RAR TR I FL IR [R] KT~ LVDDBC 2 A7 # 1 & [T FHN ] f5
A48 LVDF, @ TRl Er, A aighizhn, BaiFEs, RfF
7t VDD HUERFZE S TR R, ARG A seR/ER, WH VDD Mk
FRELRFEIC TR FL T, SR A2 029 B LVDF 1

2-0

LVDV[2:0]

VDD H A R s AT

000: 1.9V

001: 2.0V

010: 2.4V

011: 2.6V

100: 3.0V

101: 3.6V

110: 3.9V

111: 4.2V

HERE: LVD Rl Bk EAE BOR k2 EAHE L.
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17.2.2 LB D Re % 27 748 LVDCMP
(VR 7 6 5 4 3 2 1 0
RIW R R/W R R/W R/W RIW R/W
KA 0 0 1 0 0 0 0 0
IXaEs DBEN | CMPSTA CMPIM[1:0] CMPPS[1:0]
frgms 55 Yi B
7-6 N ERDA
HEHIRE
0: AWEH
1: W
5 DBEN e
1. LVD 1 CMP #B3& FH ;
2. AT NG T BIAHEE, BHE BN NEAA DBEN
SkepEfl 2SR
boAs A HOIRES
4 CMPSTA | 0: b8 IE oy FE R /N T 57 L
1 PRI i v R KT S H
24 CMPPS[1:0] A%+ 00 I, 75 EEHLE X %1728
00: AEAf7 LVDF
01: CMP+M/NT CMP-ZEI KT CMP-j5 2 E I LVDF;
10: CMP+M KT CMP-Z|/N T CMP-j5 2 B AL LVDF;
3-2 | CMPIM[1:0] | 11: CMP+M/NT CMP-Z| KT CMP-8{ CMP+M) KT CMP-Z|/NT- CMP-#f
B LVDF
YE N PWM FLT SRUERF, 7520 B 77745 v 01 5% 10;
01: CMP+[HLERT CMP-fHL I, 27— PWM FLT = #As &
10: CMP+{JHLE/NT CMP-RTHL I, 22724k —/ PWM FLT = 145 &
bl A5 1 i a8 A7
00: 0.8V
1-0 CMPPS[1:0] | 01: CMPL &I b 2% 1) 1E v A\

10: CMP2 & Ay EL e 2% 1 1E S A\
11: CMP3 & iy EL B 28 1) 1F S A\
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17.2.3EPHEH|F 774 LVDDBC
(VR 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW R/W RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
(hEERS: LVDDBC[7:0]
s A5 i
_ LVD JH£HzEHIAL
0| LVPDBCO | ipiniin = LVDDBC[T:0] * BTenu +2Tery
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18 ®HLCD

18.1 LCD %48

Y ¥F 1/2Bias ) LCD fiff

UK RE ) AT B

COM M E TR E

LCD #z#i{f5 5 (COM Ml SEG) HIH {2 szl

Y V V V

LCDENU

A

COMXEN

;

% VDD LCD

COM
COMIEF¢ i

W

LCDEND

A

RLCD[1:0]

Figure 18-1 LCD R4iHEH
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18.2LCD M

—ANSEREILCDIIE B HA L 5 P~ Frame,  BlFrameO#lIFramel.

Frame 0
7EFrame0, COM{E*5 i 7] LLZ2VDD, B/2VBIAS=1/2VDD;
{EFrame0H, SEG/E 5t il LL/ZGND, #/2VDD.

Frame 1
fEFramel, COM{E'5 i 7] LL/ZGND, B/2VBIAS=1/2VDD;
fEFramel, SEG/E 5t nl LL/Z2VDD, B/2GND.

A T A A T A S (4 OB 27 A7 28R vk E COM i H! 1 J2 VDD, GNDERVBIAS. 1/2VDD i it
LCDELH )4 IRt 210 |, by IO U B v SN, A IFICOMPXENS fE; 1i7VDD. GND
FE I 10 P S A Hh LRI OSK SE B o

SEB I A AT S VO B0 25 7 28 K v 52 SEG 1 H i 46t VDD BGND.. % B J9SEG [ 10 f2: il ot
1O 1 F) 5% A HH LRI OSR S 3
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N HBIEE Es T AN N AR R 7 A [ 48 1/2Bias LCDHE I . H i 5«1 RE R{5ELCD.
COMNHISEGm 5| il L™ 4= (FICOMAMISEGAE 54l P (0BRL) JE I AR (35 1 Ko 25 A7 2 oK 2

1/2Bias, 1/4Duty

COoM3

Frame =0 > : < Frame=1 >

Tll ; . VDD
como | 0—0——0— 0—0—0—  1/2VDD
COM1 . .

come : L T . GND

- jl - VDD
COM1 }o O—o%o :

0——0—  1/2vDD
LJ :

COM2

0

}

GND

jlw VDD
COM2 FO—O = o%oo—L J»oﬁ 1/2VvDD
: 1 . GND

: J»11 VDD

COM3 —0—0—0 : OOO—LJ 1/2VDD
1—  GND
—0— 1 —1——1— VDD

SEGO - 1/2vDD

1 1 Lo - GND

SEG1
SEGO

: X 1 VDD
SEG1 o W 1/2vDD
S - 10 Lo | GND

T BEHZHE N COM B SEG X M ¥ [ i 75 174 AL E -
Figure 18-2 1/2bias LCD ¥ JE K
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18.3LCD fHx&F1F8%
18.3.1 LCD =& F% LCDCON
K R 7 6 5 4 3 2 1 0
RIW R/W RIW RIW RIW R R R R
SAiE 0 0 0 0 0 0 0 0
{7455 | LCDENU | LCDEND | RLCD1 | RLCDO
K R SRS Ui BA
LCD _Ff#iges s
7 LCDENU 0: 2%k
1. fiigeE
LCD T ges s
6 LCDEND 0: 2%k
1. fiigeE
WA LCD Hi BHA% AL
00: 10kQ
5-4 RLCD[1:0] |01: 25kQ
10: 75kQ
11: 175kQ
3-0 N
18.3.2 COM Of#RE#EH| & 7% COMPOEN-COMP2EN
Préws 7 6 5 4 3 2 1 0
RIW R/W RIW RIW RIW RIW RIW R/W R/W
SAE 0 0 0 0 0 0 0 0
R COMPXEN[7:0]
Préws PS5 PiEA
A LCD COM IhREfERELT
0: 21k, i@ 10
7-0 COMPXENy

1. fi#gk
F: x=0~2y=0-7
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19 TEHITLREHKCRC

19.1CRC %k

16 £ CRC

CRC 4 i 5% M CRC-CCITT £ i, Bl 0x1021

YA AT B 00000 Y OXFFFF

TR 54 RILHF— A8

B — A B YR 27 47 85 [CRCH: CRCL], HAH#R NG MICRCIHHE 45 R .

AL IE W E % 7 4% CRCC 1 CRCRSV ki Bt SHME, (HASmZ /i CRC iHE3E, H
H B 2517 %% CRCC () CRCRST fiija, A4HE AL CRC iH52%, &5 ANIIEIEE LLF¥METHHE CRC
iR,

YV V V VY

CRCH CRCL
A
Y
GRCBIT,,.
cacasyy|  CRC-CCITT
CRCRST, GND%

Figure 19-1 CRC ThfEHE K]
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19.2CRC Hx&F%
19.2.1CRC #&#i| %775 CRCC
K R 7 6 5 4 3 2 1 0
RIW R RIW RIW w
=X VAEN 0 0 0 0 0 0 0 0
SLFF = CRCBIT | CRCRSV | CRCRST
fréms ALfFS L
7-3 PREEAL (328 0, BEEO
CRC BIT ## 4L
2 CRCBIT 0: MSB first
1: LSB first
CRC B yME G FEAT
1 CRCRSV 0: EAIHI1E v 0x0000
1: B WME N OXFFFF
CRC 5 a3 Z A3zl hr
O | CRORST 1wt g CRC #1582, REFFE 20 O
19.2.2CRC ##E#Ff-%8 CRCL. CRCH
CRCL
Préws 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW RIW RIW RIW
=X DA(EN 0 0 0 0 0 0 0 0
MRS CRCL[7:0]
Préms PS5 PiEA
B NEHER N CRC 1 28 1 N B
7-0 CRCL[7:0] | B dEnt v CRC 5 45 B
R SABIEN, B3E3 CRC i, EEEFIXKM.
CRCH
M= 7 6 5 4 3 2 1 0
RIW R R R R
=XDAIEN 0 0 0 0 0 0 0 0
MRS CRCHJ[7:0]
frdms KR Ui BH
X% 25 A7 % 5 NEE TR
-0 CRCHI[7:0 \
! RCHITON | S shmetiond Jy CRC 8 s
HE: FRENFHEEGE, Hitig 12 d 5ar— it 5 RIS R A K.
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20 AR LD

1. SMELAfERE
> P27 RAMREALGIA (BRI % EE NSNS AL S I, JoikAE i 1/0 i H
> P2.7 Jy%iE 10 5l
2. BOR f¥igk
> BRil BOR fiigt
> BRI AR BOR KM, IXFES A s U T DU T 1.8V
3. BORKIHE
1.8V
2.0V
2.4V
2.6V
3.0V
3.6V
3.9V
> 4.2V
4. BALJEERFETE
» 1ms
» 4ms
> 8ms (BRI
» 16ms
5. BREAMERE
F P AT U I R PR L B A e U8 SRS I bk, Bl B (E L) IK EATCA AL, RIZE R
Azl AL R A 10 AL AN A%, BRIAAMERESE R AL A & .

YVV VYV Y VY
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21 R
Bhie ¥ il i FW | AW ARG
PR BRI
MOV A, Rn FAFIE T R G 1 1 OXE8-OXEF
MOV A, direct ELAE IR A B RN 4% 2 2 OXE5
MOV A, @Ri Al H: RAM Hitf i 2 520m &% 1 2 OXE6-0XE7
MOV A, #data S BN 0% F) 20 3% 2 2 0x74
MOV Rn, A R NNARIE B % A7 25 1 1 OxXF8-0xFF
MOV Rn, direct L I A B 2 A7 4% 2 2 OxA8-OxAF
MOV Rn, #data S RIBOX B 75 17 4% 2 2 0x78-0x7F
MOV direct, Rn AT Ak B E R 2 2 0x88-0x8F
MOV direct, direct L AL RS 14 B B e 3 3 0x85
MOV direct, A FIN#s% 2 E bk 2 2 OXF5
MOV direct, @Ri [AlH RAM 4k 2 B bk 2 2 0x86-0x87
MOV direct, #data 7 Rk B B 3 3 0x75
MOV @Ri, A FINEHIEEEHE RAM 1 1 OxF6-0xF7
MOV @Ri, direct FLEH LS I 3] A RAM 2 2 OxAB-0xA7
MOV @Ri, #data L RIHE 2 E] 3% RAM 2 2 0x76-0x77
MOV | DPTR, #datal6 16 Az 7 RO 3 B Hedhs 15 £ 3 3 0x90
MOVC | A, @A+DPTR ARG 715 3 2o #s 1 3 0x93
MOVC | A, @A+PC ARG 7714 2 R0 ds 1 3 0x83
MOV X A, @Ri HhES RAM(8 Az k)i 21 20 2% 1 3 OXE2-0xE3
MOVX | A, @DPTR AhES RAM(16 7 ihik)i% 2 2 n 2% 1 3 OXEO
MOVX @Ri, A RINAHIE | AME RAM(8 £ Hitik) 1 3 0XF2-0xF3
MOVX | @DPTR, A FNEHL TS RAM(L6 (7 i) 1 3 0xFO
PUSH direct T B A A\ HEAR 2 2 0xCO
POP direct LR B H A 5 L AR 2 2 0xDO
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XCH ARn BFAT- s A 2R 0 #% AT 0xC8-0xCF
XCH A, direct L B A 2R 4% 5 0xC5
XCH A, @Ri )32 RAM I 208 22 # 0xC6-0xC7
XCHD A, @Ri )3 RAM MRN8 32K 4 L9 0xD6-0xD7
HRZHKRS
INC A Fn#in 1 0x04
INC Rn TAFAIN 1 0x08-0x0F
INC direct ELFE R D 1 0x05
INC @Ri A4 RAM i 1 0x06-0x07
INC DPTR HHERE N 1 0xA3
DEC A AR 1 0x14
DEC Rn AR 1 0x18-0x1F
DEC direct ELFE B g 1 0x15
DEC @Ri [1]#% RAM % 1 0x16-0x17
MUL AB ZUINAA B 217 A AR OxA4
DIV AB FINAERLL B T A7 4% 0x84
DA A EYlIE e g ki 0xD4
ADD ARn TS BN kAN 0x28-0x2F
ADD A direct ELR b E s 5 R ds kA 0x25
ADD A, @RI [#: RAM 5 S kK 0x26-0x27
ADD A#data SLEPECS B oA kA 0x24
ADDC ARn TAFAS B NAR KA Gt AL) 0x38-0x3F
ADDC A direct b EE 5 BN Es R CGigikfn) 0x35
ADDC A,@Ri [A# RAM 5 R ngs kM G 0x36-0x37
ADDC A #data SERIHECS Eonas KA Ciigk Az 0x34
SUBB A,Rn EQIERY TSR L) 0x98-0x9F
SUBB A direct FOMASE BRI EE G AL 0x95
SUBB A,@RIi SUMEE A1 RAM GIFAEALD 0x96-0x97
SUBB A #data SUINARIR LT B GREALD 0x94
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BHIEHRRES

ANL ARn ey 57 PR INGE 0x58-0x5F
ANL A direct HEMAEEE “ 5”7 BRI 0X55
ANL A@RIi [A# RAM “ 157 B SN 0x56-0x57
ANL A #data SLRIE <57 BIR NG 0x54
ANL direct,A 2 “ 5”7 B EEM Ak 0x52
ANL direct, #data SEENE “ 57 BB 0x53
ORL ARn TAEAs CE BRI 0x48-0x4F
ORL A direct EEM A E “ 0 B RN 0x45
ORL A @RI 3% RAM “al” 2 2hn% 0x46-0x47
ORL A #data SERIE B B R INGE Ox44
ORL direct,A Fhnds 8 B E AN 0x42
ORL direct, #data SEEDEL e B E AL 0x43
XRL ARn A R B RINS 0x68-0X6F
XRL A direct BSOS “ RE” B R ING 0x65
XRL A Q@RI [#: RAM “SFul” 2 Z N 0x66-0x67
XRL A #data SLRIH “SRECT BRI 0x64
XRL direct,A Fhngs “FE” B EEME 0x62
XRL direct, #data SLHDEL “REl” B E L 0x63
CLR A FhndsHE OXE4
CPL A EYIIESSN OxF4

RL A RN Lo 0x23
RLC A HREAL 2N R L2 8 0x33
RR A SN EIN A 0x03
RRC A s VA X BV Y 2 0x13
SWAP A 31 3= T (N R (VA OxC4

BB ARRS
JMP @A+DPTR FX DPTR HITC 5 R H 0x73
Jz rel Fhn#s R 0 NHH 0x60
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INZ rel FINEEN 1 W 0x70
CINE A direct,rel Phi EEz R RN Es, AR 0xB5
CINE A #data,rel LR BN BN s, AR 0xB4
CINE Rn,#data,rel PAC AR AE B AN S RIS, AR FS 0xB8-0xBF
CINE @Ri#datarel | HUEBSZEIECIATE RAM, AFHSEH 2 0xB6-0xB7
DINZ Rn,rel AR 1, A0 MEFE 0xD8-0xDF
DINZ direct,rel HEEMAEEHE IR 1, AN 0 WEE 0xD5
NOP FHAE, TR R 0x00
ACALL add11 Za X0 TR xxx10001b
LCALL add16 KA TR 0x12
RET TR ] 0x22
RETI NG e kR o A 0x32
AIMP add11 TN xxx00001b
LIMP add16 TR 0x02
SIMP rel To kA AR X RS 0x80
/R4
CLR C R SEiZ DA DA 0xC3
CLR bit HEEZEFIAL 0xC2
SETB c B AL 0xD3
SETB bit FERDAER: =5 IR DA 0xD2
CPL c WS Ar 0xB3
CPL bit W B T hE AL 0xB2
ANL C,bit HAETFUAL “ 57 Bl AL 0x82
ANL C, /bt HEEFUAL Y “ 57 BIHERLAL 0xBO
ORL C,bit BAETFHAL B B AL 0x72
ORL C, /bit HETFUALR A “B” BN AL 0XA0
MOV C,bit FEF AR BB 0xA2
MOV bit, C BERLAL AL I B B 4 Tk 0x92
JC rel WAL AL 1 W F 0x40
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INC rel W RHEAL A 0 M8 0x50
JB bit, rel IR E ALy 1 W 0x20
JNB bit, rel WOR BT ALy 0 M H2 0x30
JBC bit, rel BT 1 MRS ISR AL 0x10
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22 HASRE

BrAE A AN, DU BEENA %158 VDD=5.0V, GND=0V, 25<.

20.1 WFRSH

S 5 w/ME HHUE BAE LB
Hin B VDD -0.3 - +6.0 \Y
TS U VilVo GND-0.3 - VDD+0.3 \%
AR B IR Tote -40 - +105 <

IR Tste -55 - +125 <

A (D i VDD W KHRMELE 5.0V, 25C N2/ T 100mA.
(2> WL GND HIB K HRAALE 5.0V, 25C N2/ T 150mA.

20.2 DC %tk

S5 75 %4 (VDD=5V) B/AME | B | BORfE | BAfr

TEHE VDD Fcpu=16MHz B 44KHz, ADC #iHt5% ] 1.8 5.0 5.5 \Y,

Fosc =32MHz, Fcpu =16MHz, Tfi%,
TSN E R, AT NOP 54, H'& - 33
FRLHLSC P4
Fosc =32MHz, Fcpu=8MHz, LH#E, Tt
FARMANER, $AT NOP 584, HEMK - 2.5
P
Fosc =32MHz, Fcpu=4MHz, TLH#E, T
TR NG, AT NOP 54, LB - 2.0
P
Fosc =32MHz, Fcpu=2MHz, TLH#E, T
AR R lopr | WANHINE I, 47 NOP #54, H el - 1.8 - mA
5 Sl
Fosc =32MHz, Fcpu=1MHz, £H#E, T
FENNE T, AT NOP 54, LB - 1.7
Sl
Fosc =32MHz, Fcpu=512KHz, %K,
TR NE R, $T NOP #84, HE - 1.6
R
Fosc =16MHz, Fcpu=16MHz, T,
TIFEMANE W, $4T NOP 454, HE 2.6

LR
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Fosc =16MHz, Fcpu=8MHz, TLH#, T
FEENE M, 4T NOP #5454, Het
ez b

1.9

Fosc =16MHz, Fcpu=4MHz, TH#, T
FIHNE, $4T NOP 54, HgHt
ez b

14

Fosc =16MHz, Fcpu=2MHz, TH#, T
FIRNE, $4T NOP 54, H gt
ez b

1.2

Fosc =16MHz, Fcpu =1MHz, L%, T
FENNE R, $47 NOP $54, H e
Sl

11

Fosc =16MHz, Fcpu =512KHz, %k,
TIFIFNE W, $AT NOP 184, HE
[ S|

1.0

Fosc =8MHz, Fcpu=8MHz, L%, T
TEINE ], AT NOP #54, Het
el

1.5

Fosc =8MHz, Fcpu=4MHz, THE, T
FEEINE R, T NOP $84, He
el

1.0

Fosc =8MHz, Fcpu=2MHz, THE, T
FEMNEIR, 4T NOP #54-, Hrghi
Heo i

0.8

Fosc =8MHz, Fcpu=1MHz, LM%, T
THFINE T, AT NOP #54, Het
Heo i

0.7

Fosc =8MHz, Fcpu =512KHz, %L,
TFHMNE W, $4T NOP #54, H'E
(8 S|

0.6

Fosc =4MHz, Fcpu=4MHz, TH#, T
FHHINE M, $AT NOP #54, Hg
o S NLil

0.9

Fosc =4MHz, Fcpu=2MHz, TH#E, T
FEIENE M, AT NOP $54, Het
Heoe

0.6

Fosc =4MHz, Fceu =1MHz, ik, T
FHFINE R, $AT NOP $54, HEe
P

0.5

Fosc =4MHz, Fcpu =512KHz, %L,
TFHMNE R, $4T NOP #54, HE
(L8 S|

0.4

lop2

Fosc =44KHz, ot #, TiFshimNE M,
PAT NOP 54, HErbci

70
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BENBLHE, To R, TSN E I,
Irp A<, ADC S iR iR - 0.8 - pA
VDD
ey Fosc :%?nlez, BENE R, %ﬁ'ﬁ ) Lo ) A
TSN, FTA RO ]
oLes Fosc :?‘h/jHZ, BN AR, %ﬁ%ﬁ’ ) 06 ) A
TN, A RO ]
oLes Fosc =4MHz, #EANZ R, LM, i 0.4 ) mA
TVEBNENE R, PO
Fosc =44KHz, #EANZFWI, Tk,
libLE4 TR NE R, PR, - 63 - pA
P8I AT RC I 855 4]
. Feru =‘16I‘\/IHZ, %4 BOR, TIMERS it
- Ipw YR RC44K, RAGiHE N, - 2 - HA
TIMER3 E I 1S HhIrrge i i1 72 f it
WDT HLi IwoT VDD =5V - 2.0 -
LVD Hi lvp VDD =5V - 8.0 - hA
BOR Hiiii Isor VDD =5V - 8.0 - HA
BAEEL | Vi 1O 35 11 BB GND : O'B;VD v
NERE 1 A /0 i F JE Jti 2 R4 0.7*vDD - VDD \Y;
NKHE 2 Vi 1/O 3 11t B R GND - O'Z;VD Y,
A HUE 2 ViH2 1/O 3 Vit 2% Rt N 0.8*VDD - VDD \Y
IR HLIR lie 1/Ouf M4 A, Vin=VDD ZXGND -1 0 1 pA
fi L IS R loLc /0% Mg A%, Vour = VDD E(GND -1 0 1 uA
VE LA loL Vout=GND+0.6 - 25 -
ETACERT ) loH Vout=VDD-0.6 - 21 - mA
Reu1 P0.2 311, VIN=GND - 50 -
Reu2 P0.2 311, VIN=GND - 100 -
e oAzEN ) Rpus P0.2 i 1, VIN=GND - 150 -
Reus P0.2 311, VIN=GND - 300 - ke
Reus WiEsE 1, VIN=GND - 50 -
oA Rep WidsG H, VIN=VDD - 50 -
B A ENER Reurp | P2.3. P2.4. P25, P2.7 %1, VIN=GND - 60 - kQ
THi:55
ADC BB Vawi Wi, VDD =5V 4.0 4.2 4.4
Vawz Wi, VDD =3V 2.3 2.5 2.6 \%
RAM R H & VRaM - - 0.7 -

E: BRAESANEEE, DL EEEENR &8 VDD=5.0V, GND=0V, 25<.
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20.3 AC 4k
S e %A B/ME | BAEME | BKE | B
M &8 RC32M BN TE] | Tsetl Wi, VDD=5V - - 5 us
W RCAAK JAZNIT ] | Tset2 #iE, VDD=5V - - 150 us
A1 AR A .
o Tset3 16MHz, #iE, VDD=5V - 200 - us
V=L
A1 R A
Vset3 16MHz 25 - 55 \Y;
TAEHE
A ERARSIR 7 7 s
o Tset4 % &, VDD=5V - 2 - s
J& Bl ]
FIRC1 VDD=2V~5.5V, 25T 32(1-1%) 32 32(1+1%) MHz
FIRC2 VDD=5.0V,-20C ~+105C 32(1-2%) 32 32(1+2%) MHz
FIRC2 VDD=5.0V,-40C ~+105C 32(1-5%) 32 32(1+5%) MHz
FWRC - 31 44 58 KHz
20.4 ADC 45
e 21 Zins] s B/ME | HEBME | BAXE Hhr
L H R VAD - 1.8 5.0 55 \Y;
FERE NR GND<VAIN<Vref - 10 12 bit
ADC i N\ H & VAIN - GND - Vref \%
ADC #i N\ HEFH RAIN VAIN=5V 2 - - MQ
FEAUL R YR HEZE BT ZAIN - - - 10 kQ
ADC #:4 i IAD ADC #H3$TFF, VDD=5.0V - 0.6 1 mA
ADC i N\ i IADIN VDD=5.0V - - 10 HA
o AE LR 2= DLE VDD=5.0V - - +2 LSB
VDD=5.0V, Vref=1V - - -5~2
VDD=5.0V, Vref =2V - - -5~2
e MR 2 (IMHz e VDD=5.0V, Vref =3V - - -4~2 Lsa
AR VDD=5.0V, Vref =4V - - -3~2
VDD=5.0V, Vref=vVDD - - +
VDD=5.0V, Vref=4= - - 2
WA ERZE EF VDD=5.0V - - +5 LSB
TmFs 8% % EZ VDD=5.0V - - 43 LSB
AT EAD VDD=5.0V - - +5 LSB
S R 1 VDD=5.0V
TCON1 10 - - s
Vref =2/3/4V
S E] 2 VDD=5.0V
TCON2 2 - - s
Vref =VDD
WHEZE L VADREF VDD=5.0V, Vref =2V 2(1-1%) 2 2(1+1%) \%
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20.5 FLASH %t
S 5 S Jis B/AME | BAUME BKME | B
B Wl NENDUR 100000 Cycle
el ORAF IR 7] Trer T=25C - 10 year
i X HR BRI (1] TerASE 1ANEIX (128 35) - 5 ms
FATE N A TrrOG 1 ANEH, Fepu=16MHz - 23 us
LR B Iop1 Fcpu=16MHz - 4 mA
HNFEHTR lbp2 - 4 mA
PRI FE I lbps - 2 mA
e BRAERSMEE, DL EEERINAK 48 VDD=5.0V, GND=0V, 25<C.
20.6 BOR fiili B 4t
2 incs e 36 BME | BAUME | BOKME | B
BOR ¥ EHE 1 | VBORL 1.7 1.8 1.9 \Y;
BOR ¥ EHE 2 | VBOR2 1.9 2.0 2.1 \Y;
BOR ¥ EHJE 3 | VBOR3 2.3 2.4 2.5 \Y;
BOR ¥ EHE 4 | VBOR4 25 2.6 2.7 \Y;
BOR f#fi§, VDD=2V~5.5V
BOR ¥ EHJIES | VBORS 2.9 3.0 3.1 \Y;
BOR ¥ EHIE6 | VBOR6 35 36 3.7 \Y;
BOR #EHIE 7 | VBOR7 3.8 3.9 4.0 \%
BOR ¥ HiJE 8 | VBORS 4.1 4.2 4.3 %
20.7 LVD/PLVD ) B 444
S| s Cati BME | BAUE | BKE | BT
LVD WEHE0 | VPLVD - 0.8 \Y;
LVD #EHE 1 | VLVDL 1.8 1.9 2.0 %
LVD #EHE 2 | VLVD2 1.9 2.0 2.1 %
LVD #EHE3 | VLVD3 2.3 2.4 2.5 %
LVD WEHE 4 | VLVD4 LVD ffifiE, VDD=2V~5.5V 25 2.6 2.7 \Y
LVD %@ K5 | VLVD5 2.9 3.0 31 \Y,
LVD #EHE6 | VLVD6 35 3.6 37 \Y,
LVD %@ HE7 | VLVD7 3.8 3.9 4.0 \Y,
LVD #E k8 | VLVDS 4.1 4.2 4.3 \Y,
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20.8  FAhE S

1. ESD (HBM): CLASS 3A (>8000V)
2. Latch_up: CLASS 1 (200mA)>
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23 FxIT A

23.1HC-LINK fiETH

HC88L051F4 {ii i} HC-LINK {jj 55 3EATF2 7 1Y T 2R 47 3, HC-LINK @it SWD 422 1A UG8 5
B H3E 57 8051 A% B HLCIEEIfb ISP SEL R 2 A1 B . 5 F HC-LINK FI{# H , 12 W, HC-LINK
P FME
HC-LINK 41
> SCFF Keil C51 £ R0 8%  (uVisiond.0 J DA FRRA)
SCFER A I3 8051 (R AL I1SP) i 4
ATLAXE FLASH #EATHERR . e fIfs s
AL LA s A7 A S AR G T3k AT i 12
HEM USB i, AHESMEZHIE

YV V V V

23.2HC-PM51 Bz T A

HC-PM51 kesk e e & —REM Rk TR, &H T8 2E 8051 W% 41 Flash MCU ek
KT HC-PM5L (i, 12 W, HC-PM51 TR Ft.

HC-PM51 4
> R USB aiER:
> SCREREEIRALEE S

23.3ISP B ke

HC-LINK V4.0 F1 HC-PM51 SZREBEHLEE AL ISP #2)7, 440 ISP #2 /7 [l 4. ] HC88LO51F4 2 J5, H
JUghr] LS TXD/RXD PS5 IIEAT A% 5 16 T 20F0 58 357

P AT LM HC-LINK V4.0 TR, B & EAIHLRAT HC-ISP, i 5 ) 44 ISP #2711 FLASH
RIS — 8 N ThRE . Ak, H P e LUE A HC-PMSL (1) ISP kAT F P A2 7 AL R 4K

GND GND
PC e HC-LINK X0 —— RxD [ (¥ ISPFE T
] V4.0 RXD ¢————— ™0 HC88L051F4
HC-ISP VDD VDD
Figure 23-1 ISP & 1 HERAE ]
234 T #

ELREAE N A A g A3k www.holychip.cn ZEAT 80 R 3R
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24 BT

24.1TSSOP20

EEEEREELE

©1.5+0.05 0.05+0.05 DEP
BTM E-MARK

#1PIN

J ‘\‘\
II ]
H
7
INDEX #0.8+0.05 0.0520.05 DEP
L=

£

100En 0t

Figure 24-1 TSSOP20 3 K ~f

A3
A2

Al

MIN | MAX
A - 1.2
Al | 0.05 ] 0.15
A2 | 0.80 | 1.05
A3 | 039 | 049
b | 0.19 | 0.30
D | 640 | 6.60
E | 620 | 6.60
El | 430 | 4.50
e |0.625] 0.675
L | 045 | 0.75
L1 | 0.09 | 0.20
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24.2 QFN20
D -
N16 K20
RN -
"4 = ] /> E}.l
J |
= D= (|
L D1 |
N[ ]
1 [LCLLD
__b_ [}
Top View Bottom View
1
b OO
Side View
Symbol Dimensions In Millimeters Dimensions In Inches
Min. Max. Min. Max.
A 0.700/0.800 0.800/0.900 0.028/0.031 0.031/0.035
Al 0.000 0.050 0.000 0.002
A3 0.203REF. 0.008REF.
D 2924 3.076 0.115 0.121
E 2,924 3.076 0.115 0.121
D1 1.400 1.600 0.055 0.063
E1 1.400 1.600 0.055 0.063
k 0.200MIN. 0.008MIN.
b 0150 |  0.250 0.006 | 0.010
e 0.400TYP. 0.016TYP.
L 0.324 | 0476 0.013 | 0019

Figure 24-2 QFN20 %5 R~
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