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1 Emfsr

HC88L051F4 =& — A B RIKINFE CMOS T EEETRIRAVIEAR 8 (VB H# , AIFH 16K Bytes
FLASH f23\ 521888 | 256 Bytes IRAM F1 1024 Bytes XRAM , &% 18 @@ 1/0 O , 1 EHE&IhEE S|
LMEHEHE PTM , 6 18 16 {UFHIFER/ETEEE , 3 48 16 U HBEEEHER PWM , 1 8 8 12 PWM , 2 {E
UART , 1 fEI SPI, 1 {8 IIC , 16 fES\EBH T , 16+2 & 12 fu T ADC , MEBRJIEER ( EE. K45,

HEMZMRE ) M 19 EPEHR,

1.1 Theessts
¢ CPU o ZIKKERETE (BOR)
Tond 1
o IEIARIIT 8051 4.2/3.9/3.6/3.0/2.6/2.4/2.0/1.8V
¢ ROM

® 16K Bytes FLASH e EFMM (wWDT) B

® |APHIICPIR{E o HEERF
o TIEMARBHREBEN o BRIV EN
¢ RAM

= FEIL Sy
® 256 Bytes IRAM o IEHEMEEFEM

® 1024Bytes XRAM
& FRE

o HNEHEWER (08V)BAEMN

¢ 10
o RISHE 32MHz/24MHz RC o FZI18E%MEI/ON
® X 44KHz RC o ZEEXTE @A, HLu@WA %
o INEEERIR AMHz - 24MHz TH@A, RESEBA EEEA, &
o HEBKIASRIR 32.768KHz wHREL, BREL. BRY L@
® CPU &&SETHEE 24MHz o J\ERIhAESIMERFHEEPTM
& ZEBEEARNX o FIEEAEEL/2biasEBLCDERE

e LEE (POR) & i
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o 19fEFENR ® ADCZEERAZEREVREF, SR
® ARFPETEKIER VREF, VDD
o 16{ESEB KR o EELHEMEINL (EEE)
& GHEERGTEER o EEEEMIMIIHAL
o TO/TIHAEAES0SL , 16U A B EH & BREBRAEKE
o TIALIHEHRERRN ® LtEERINEE
o TARBUMERIASEIRIERER ® VDD ZREBER , AT

4.2/3.9/3.6/3.0/2.6/2.4/2.0/1.9V
& SEETUERRER (CRC)

o THEHIEINAE

® TICKEHEES , 16U EBESR

* PWM & HEEREA
o EZ3iEIGVEEERF EHMPWM o ZTHEEXN
A ER 6 BE L o HEZREAWFEDR WA
BHEWERRITHAE ¢ EREHATR
o 1ESIUEEHHPWM & TI{ERH
& EFAEA o HER18V-55V
® 2 {8UART o SREEEE-40T - +105T
® 1 & SPI & HERFH
o LMEIIC ® TSSOP20/QFN20

& ADC HRIER

® X316+2 ch 1212 ADCH:E

v EBER
EmE ROM Bytes | RAM Bytes MAX Freq 1/0 ADC Timer PWM INT WDT
16Bit*3 8
HC88L051F4P7 16K 256+1024 24MHz 18 16+2 6 16 1
8Bit*1
16Bit*3 #A
HC88L051F4U7 16K 256+1024 24MHz 18 16+2 6 16 1
8Bit*1
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HC88L051F4
EmRT Voltag TEMP Package | Simulator | Programmer | Datasheet | DemoCode DemoBoard
HC88L051F4P7 1.8~5.5V -40~+105<C TSSOP20 | HC-LINK HC-PM51 N N N
HC88L051F4U7 1.8~5.5V -40~+105<C QFN20 HC-LINK HC-PM51 N N ~

1.2 BAXE

1. ARBRENEBEM , XEEVDODNGNDZEE—BR ( BERAAKRHFRO.1uF )

2. P275|MHEERMBAEEERN , EEXARBRFAOAT LY , TUEBEEARRESILOERE

BEEIOZ|IH,

3. MREEHITFLASH IAPERE |

4. IEEITIAPRIER | NERBEMPE,

R34 10 E=EIE,

5. ADCEN & 1 Sit]#fiEifimiE% , BRI 20us B BERE ADC Bt | tNR/\ZRE ABRIE AR |

FREREMEKE.

6. E ADC WSEERA VDD K , ADC B Er LA 8MHz , —IREHREE 15 il ADC_CLK

(i

B LSRR ADC BiEE,

7. BIBEE LCD NHFFaRAILAEZ (@ PORT [ERF# H PWM,

10
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RaT Y

RS - G 1205 2 -] Port2
e i 58 <] Portl
ﬂ 3104573 <[] Port0

GND[X

Figure 1-1 RiFEE

11
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1.4 5|K%E

1.4.1 TSSOP20 5|l E

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| M & [E]

1.4.2 QFN20 5| M@ E

ANS
ANS8
AN7

= S SN =S

NT5,
NT8
NT7,
NT6,

= =S =S = =

19 1P05
18 1P20
17 |1 P0.7
16| ] P0.6

SCK/INT3/AN3/P0.3 [ |
FLT2/AN2/INT2/P0.2 [ |
FLTL/ANT/INT1/PO.1 [

GND [_|
FLTO/INTO/ANO/PO.0 [ |

15[ ] P2.1/AN9/INT9/SDA

14[ ] P2.2/AN10/INT10
HCB88LO51F4 131 p2.3/aN11/INT1L

12| ] P2.4/AN12/INT12
11[ ] P2.5/AN13/INT13/CMP1+

g b~ w N P

VDD [ | 6
L7

CMP3+/AN14/XOUT/INT1_1/P1.1

CMP2+/XIN/INTO_1/P1.0 [ | 8
AN15/RST/INT15/P2.7 [ | 9
CMP-/PLVD/INT14/P2.6 |10

12
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1.5 5|#ER

Figure 1-3 QFN20 5| % & Bl

1.5.1 TSSOP20 5| kiR

sz Eg E =il R e
A O
P0.5 110
1 AN5 AN | ADC5 8 A O
INT5 |
SNER T 5 A DO
EA/EHO
P0.4 110
, ANZ AN ADC4 B A O
viet | AN be s EmEE A O
INT4 |
SNERRET 48 A DO
A& O
P0.3 110
; AN3 AN ADC3 ® A O
INT3 I N
SCK | SNERRET 3 A DO
ERERETHNFERAND
A& O
PO.2 110
) AND AN ADC2 & A 0
INT2 | N
FLT2 | SNERRET 2 A O
PWM2 i BE e Bl A 5| B
PO.1 110
i ANL AN A& O
INT1 ! ADC1 & A O

FLT1

13
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HCB88L051F4

NERRET 1A O

PWM1 #FE A RI % A 5| B

@A/
P0.0 I/0
6 ANO AN ADCO & A 0
INTO I -
ELT0 | NEBRET oA D
PWMO #RE 4 Bl A 5| B
7 GND P EiRib
8 VDD P | ER@AO
@A/
P1.1 /0 | ADC14 8 A O
AN14 AN
9 XOUT AN | AEpSRiREE O
INT1 1 I
CMP3+ AN | I EBMBEEA/NTPE 1 @WAD
BB IER 3 @MAD
@A/ O
P1.0 I/0 e
o XIN AN SNER SR IRE A O
INTOL 1 b s e a8 8 40 25 B 0 B A
CMP2+ | AN R ARSI "
B Eiw 2 @A O
EA/EHO
P2.7 Vo ADC15 8 A O
" AN15 AN ;
RST | i
INTLS | NEBEMEA D
SNEBRET 15 WA O
12 P2.6 Vo A EE O

INT14

14
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HC88L051F4
PLVD AN -
CMP- AN SHERFET 148 A O
BEERERE
54 3= TN
A O
P25 I/0
y ANL3 AN ADC13 & A O
INT13 I -
CMPL+ AN SNEBRE 138 AN
BB ER1@AD
LN |
P2.4 110
14 AN12 AN | ADCL12 8 A O
INT12 I
NERRET 128 A O
LN |
P2.3 110
15 AN11 AN | ADCl11E8A O
INT11 I
SNERFRET 11 A D
A O
P2.2 1/0
16 AN10 AN | ADCI0E A O
INT10 I
NERRET 10 A O
A O
P2.1 I/0
- ANG AN ADC9 & A 0
INT9 I
o I
SDA | NEFET oA D
SBEERETHENERNEEEEO
P0.6 /0 | B A/&H O
18 ANG AN
INT6 I ADC6 & A 0

15
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HC88L051F4
SNEHET 6 B A D
A O
P0.7 I/0
19 AN7 AN | ADC7TEBAO
INT7 I
SNEBhE 7 A O
A O
P2.0 I/0
20 AN8 AN | ADC8EIA O
INT8 I
SNEHET 8 B A O

A I=EA , O=EH ,

/O =8 A/EH , P=2JR , AN =R A

16
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1.5.2 QFN20 5| k&R

Bz ey E=Fidl| SRR
A O
P0.3 1/0
1 AN3 AN ADC3 & A 0
INT3 I -
SCK | NEHE 3 A D
SEERTHANRERA
LN |
P0.2 I/0
, AN2 AN ADC2 &g A O
INT2 I -
ELT? | SNEBhET 2 A DO
PWM?2 B e B &y A 5| B
LN |
PO.1 1/0
3 ANL AN ADCl & AN
INT1 I
3z I
FLTL | SERRET 18 AOD
PWM1 i BE e B & A 5| B
4 GND P ERit
Lo PNl
P0.0 1/0
5 ANO AN ADCO & A O
INTO I -
FLTO | SNEBhET 0 A D
PWMO & Bl Ear A 5| B
6 VDD P | ER@AN
P1.1 110
. AN14 AN A/ O
XOUT AN ADC14 # A O

INTL_1

17
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CMP3+ | AN s memm O
TEBHEEEAINSTHE 1mAD
BB IEiw 3 A O
wAEE O
P1.0 I/0 -
. XIN AN HEP R IR A O
INTOL 1 s e s i 8 4025 0 B A
CMP2+ | AN el i
LEEBsFis 2 A O
Lo PN !
P2.7 1/0
9 ANLE AN ADC15 & A O
RST I o f
INTLS | NEBEEA D
SNERHET 15 A D
A O
P2.6 I/0
3z I
N INT14 | SNERFRET 14 A D
PLVD AN = A
CMP- AN BRERRAE
ks amEm A0
A O
P25 I/0
. ANL3 AN ADC13 & A O
INT13 I
hod I
CMPL+ AN SNEBRET 138 AN
&g i 1 @A DO
EA/EHO
P2.4 I/0
12 AN12 AN | ADC12E8A O
INT12 I

SNERRET 12 @A D

18



@ holychip

HC88L051F4
A O
P2.3 I/0
13 AN11 AN | ADC118 A0
INT11 I
SNEBRE 11 WA D
A O
P2.2 1/0
14 AN10 AN | ADCI0EA O
INT10 I
SNEBhE 10 WA QD
A O
P2.1 1/0
i ANG AN ADC9 & A 0
INT9 I -
SDA | NEFE oA D
EgEERTHENEREGEEO
LN |
P0.6 110
16 ANG6 AN | ADC6EA O
INT6 I
NIRRT 6 A O
A O
PO.7 1/0
17 AN7 AN | ADC7TEAO
INT7 I
NIRRT 7 A OD
A O
P2.0 110
18 ANS AN | ADC8EA N
INTS I
SNEBhET s A DO
EA/EH O
P0.5 110
19 AN5 AN | ADC58 AN
INT5 I
NEBhET s EWAD

19
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20

BB
P0.4 1/0
AN4 AN ADC4 & A 0
viet 1 AN bc s ms s mmE A O
INT4 |

SAEEF 4 BAD

EI=EA, O=#H , VO=W AL , P=8iR , AN =fR & A

1.6 AE&ThEESI WS MEEEA PTM

HC88L051F4 WE/NERIheE 5| IS BRET &R ( PTM ), AIEB A E B IREKEB RSB NERTD

eS| MELEEEE—EIEERD ( VDD, GND) L,

1.6.1 PTM ##B4514

> HEREIRNABWATIRE ( TO/L/3/5 SAEBEA. RXD $F ) &5 , RREATESH RS,

B SR ARMARD SIS EEIE— 10 O L, IR EEAERREINEFEVL,
SAERGIM BB ThEE ( TO//4 BFSE®H, TXD $F ) MK, MRS S B LS\ ERThEE
sSIMoERR— 100, BEEENELIESF , AEE —EEHAN.

BRRME , ERAEE, EREERARRREE , THERBIRIIESINGREE , tmik
ek o

RFEERZBRETBIW PCB EAGRIIRES|I M BEERE AT, oI 6 AR E Y A2 aEs]
METERDE , REMAEERZAR,

FERERARRABRNELRBERMER MCU B | WBIEAIRESSD , MR ERGHER

7o

20
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1.6.2 PTM A€ BREF S E&ThRES| K

R B | s ik
1Y T romsmmas To mas s
Tl YO | 11 s AT T1 R S
T3 " T wsmmA
wss || O Temm
T5 " | s wsremmA
CAPO 'm0 B A
CAP1 ' | pmEE L A
PWMO 1 O | pwmo sk
PWMOL 1O | pvymor @ o
PWM1 ° | pwmigHA
PWM PWMLL ° PWM11 & A
PWM2 ° | pwm2gHn
PWM2L 1 0 | pywmzr s o
PWM3 ° | pwmzgHA
ok | CLKo O | smmun
XD © | UArTL EXE® O
RXD O | UarT1 B
UART —— — 5
UART2 E¥HE# O
RXD2 ' | UART? Bl

21
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SPI Y FEA

HCB88L051F4

apc | APST ' | ADC A EREBNE A

SCL O e man
lnc SDA o

J[oF ¢ qm

MOSE LT oo wwmmin | =mmmman b A

MO O oo o | smmm At
SPI

ScK "0 | spi momstEn

SS I

22
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2 CPU
2.1 CPU %%

HC88L051F4 Yy CPU R —{E18&& 1T A& 8051 AR, EEABEMRKEET , Bl Ei%R 8051

R EREBTERE , HEEEEUAEE,

2.2 CPU R &F1E%

221 BB PC

BB PCEVELRBIMN , FEBR SFR 25, PC FK 16 Ut , REMAREZHEIETH
TIEFHEFR. ER#EEREME , PC WEAR 0000H , EREFHREXANEMURBITE

X BRUE-—EEGEMfE, BLEREMLR EFRERE_EUABEEN VU ERBHTER.

2.2.2 RIngs ACC
ZNE5 (ACC ) EESRFEHXEMA , ARBALVREEETNEREESER , ©R2CPUR T

REENFFR , ASBETHITHERIBRMIBRACCHETT.

223 BEEB
SEEBREMAREARLEERENSESE ARERIENRLEENEE T EERE,

ETETRREER , AJMEABRATFRER.

224 BRREXZFEE PSW

EFRARRE ALU EERRNBBENEEMRE  ELRFANRETUMELARHEAEBHN

R, HEXWBINES , ENBUERM TR

NI imER 7 6 5 4 3 2 1 0

23
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HC88LO051F4
RIW RIW RIW RIW RIW RIW RIW RIW R
#E1E 0 0 0 0 0 0 0 0
T
cY AC FO RS[1:0] oV F1 P
fUiRER | DTRER R
ERMERARFF N TT
7 CcY 0: HEBEHES , EEMREN
1 EBEHED  BRASRENT
BRI MERFR LT
6 AC 0: BBEHT , BHWBEARMEN
1: EBEHEP , BHEENREN
5 FO i 3EE-g=HIE: v
THEFEREBEN
00 : 25 0#H ( O0H~07H )
4-3 RS[1:0] 01: % 148 ( 08H~OFH )
10 : B8 2 # ( 10H~17H)
11 : 58 34 ( 18H~1FH )
R AT
2 oV 0: #EH
1: B
1 F1 ERAE BRI REALT

24
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HC88LO051F4
FEREFMT
0 P 0: ACC HEF84F 1 WEEE O HEBEH
1:ACCHEHRY 1N EHATH
2.25 MR SP

HBERSPR—Es TNERFFE , CETHEREREATRAMFNVE, EFHEME

SPEAOTH , FEHBEE FHOSHE TR , ZEFI0SH~IFHE T BIBR TEFFEE1-3 , BERE

ARFTHECAIELESE, RIFIESPHERABAMNIE 51885 #AYMEE R [ 4 Ay, 5I40:SP=30H ,

CPUBIIT—IRBARIETREEFEI% , PCHRE , PCLIREEI3IH , PCHREFI32H , SP=32H,

2.2.6 Bi#iEHE DPTR

HIBIEEDPTRE —EL6uMN B AT 75 , AMESLH FF2EDPH( =81 ) FDPL( K81 ).

RSB F A MEL6 TR IR IEZEDPTROMDPTRL , EA AR —{uitZER |, A &EIBEREDPS

( INSCON.O ) U TEZERFEANERIER.

2.2.7 BPRIEHERIZEFFEE INSCON

frimsk 7 6 5 4 3 0

R/W R R R R/W R R/W
BuE 0 0 0 0 0 0
L TTRF

IAPS DPS

S imeR AR B

7-5 REBN (BB, BEN)

4 IAPS MOVC BREEEEN

25
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HCB88L051F4

0: AEXEHEERRE

1: ¥ OPTION EFEigE

3-1

REM (HERO, BEX)

DPS

BEREREENT

0 : B¥RIE4E DPTRO

1: BUEE1E DPTR1

26
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3 iiiER

3.1 XM (FLASH)

3.1.1 FLASH %

>

>

>

EIERBEERBELTRRAEXRRE

R ERKEHE (ICP) BEXERA, BIRMBRIEHE

ICP BAETIRRE 32 (L T HBEHITIRE

EEARREE (1AP) XEAF BB R B EEPROM [E
BEHNABRBERN

BEXHED 10 B

ERREFRED 10F

128 fuiiAd 1 BWE , 8 BHiER 1 H , 4 HA—EREEN

3.1.2 FLASH ¥¥l%&4

FLASH WIRETT LI BME - F—BRBBITE (K, 1B5%85 ) ¥ FLASH #1TE. 8., B

B’ EEFABEBAEEREAZREN (ICP); F-ERERAERABY FLASH HHEET

R B BRE EEFAHBATERARENARES (1AP )

3.1.2.1 ICPIREEBRE

ERAERLUEE LV EEY ICP RIFETERRE  ERREA 4 ELTHE (32U ), —B

ERAERETER , BEIERAERNZRTEEET ICP BE , BRIBTEEY FLASH ETEMR

£, ERTUEMREBEAFHERS.

27
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3.1.2.2 ICPREBERFLASH{R S

ICP HBRBEN 4K U T AREBEEN , BE— 1 4K L HZENBERBERR |, ICP FiEME 4K
fUnZ=E  BHRNER AL 0, BEEMATTLIER ICP REETEE,

ICP NP B RUAK L T ARBEN , EHE K L TEMBEB B ERER | ICP ST REEER
MBEXEREHEM 4K L THZEE |, BB BT R,

BHE K LA EBERBREE , ERATBEREEA , AT EBREBEX K U THZEE
WEA K EEEUIEE,

ICP WEEREB L UMHKEBREE , FEBRFZ R HC-LINK BF Ffit
3.1.2.3 IAPRERBFLASH{R

IAP &8 MOVC 555 % :& FLASH , IAP SR B 4K (U TiBBEN , R —1E 4K (L TiAZERIER
BT HERE , Bt aK U TEZEH MOVC FETREME 4K Ltz E , BHRNENALE , HE
18 4K L TAHZE M MOVC IS I B A SN ER,

IAP #2 5 FLASH Y5 BRF¥ R FLASH IAP | IAP VBB AK L T REML , IAP BEZHIEE
REHEREN R EREMEE , REERRIETET IAP NERE.

EHE AK (L TR R R FRR AR B ARTIRBRER A |, BT R BBR A B ERL 4K L uiE =
MBEAS , EERUNIEE,

IAP HREMHBER L UBERKEE , FHEIERNFESR HC-LINK BFF.
3.1.3 OPTION

£ 16K B ROM 2 /\E — AR OPTION Bl , FHHARSE . FREERN —LER, #

RERBENER., FAN—EEE, F-EEQEMBANART. ERVLSBEOTE.

itk -1 ] VEITRCLCT -1 Mtk -1 ] iR & -1
0x0000 SN_DATAO 0x0020 FLASH_SCO 0x0031 ERST_ENB 0x0100 CHIP_IDO
0x0001 SN_DATAL 0x0021 FLASH_SC1 0x0038 WAIT_TS 0x0101 CHIP_ID1
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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_DATA5 0x003F nRVCFG 0x0105 CHIP_ID5
0x0006 SN_DATAG6 0x0106 CHIP_ID6
0x0007 SN_DATA7 0x0107 CHIP_ID7
0x0008 ID_DATAO
0x0009 ID_DATAl
0x000A ID_DATA2
0x000B ID_DATA3 0x0128 rc32m_trim
0x000C ID_DATA4 0x012C rc24m_trim
0x000D ID_DATAS
0x000E ID_DATA6
0x000F ID_DATA7

HC88LO051F4 £ WS EEE{L—E CHIP_ID , —H 8 @i , " ERHF—@EID, FREE ,

FRAEFTUERRFIER MOVC REBELH , LA/ UBIBTEEH,

SN_DATA #1 ID_ DATA 2FHAEBTER ,FLASH SC AEFZE , BB T EHEHETRE , W

FERE

AR 1 EREEE

RSBRE K,

1738 OPTION #4E#T |

2, BF AT EERNRE.

FCRES

IIHEFLASHEEEBRIEERENER

FECHIP_IDMERIT -

FEAZF 185 INSCON[IAPSLE 1

TR A UBBRRNE RS , FAERTUERXHER MOVC REH,

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

{

while(fuc_Length--)

*(fucp_SaveArr++)=*((unsigned char code *)(fui_Address++));

FEEICHIP_IDWE , I 4R7F Eread_chip_idPE %148

unsigned char read_chip_id[8];
INSCON |= 0x10;

Flash_ReadArr(0x0100,8,read_chip_id);

INSCON &=~ 0x10;

/ICHIP_IDBAIR L 11k £&0x0100
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WRFEZFESN_DATASID_DATA , REESHEMUA T,
3.1.3.1 AERENFEBEERST ENB
U iR ER 7 6 5 4 3 0
L TR
ERST_ENB
i
fuimeR | fTAER R
7-1 RE
B 5| AEREL
0 ERST_ENB 0 : SMNEFRSTE# A
1:P2.7 & GPIO
3.1.3.2 HAEROPTIONEZZERBMWAIT TS
U iR R 7 6 5 4 3 0
17 TR
WAIT_TS
fUimER | DTEER R
7-2 RE
B EE option R FFRFREIEEN
10 WAIT_TS 00 : 8ms

01 : 4ms

30



Qb holychip

HC88L051F4
10 : 1ms
11 : 16ms
3.1.3.3 BORBAIEREEBORVS
fr#RaR 7 6 5 4 3 1 0
LT F
- - - BORVS
frdmaR | LR e
7-3 RE
BOR #RIZEBREHEZEV T
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
3.1.3.4 BORf#8EBORENB
frimai 7 6 5 4 3 1 0
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7 TR
BORENB
i
fUiRER | NIAER LA
7-1 RE
BOR fE&E{L
0 BORENB 0 : BOR f#¢
1:BOR#E1b
3135 F"EEMBEERVCFG
WL 7 6 5 4 3 2 1 0
TR
RVSEN RVADRI[3:0]
fimeh o FU AR R
E-RuME LEERE
7 RVSEN 0: BitE—BUME
1: FReE=BumE
6-4 REL
F_EEMEREE
3-0 RVADR[3:0] FE_EfEBHit = {RVADR[3:0] 00000000008}

=
xE

32



@ holychip HC88LO51F4

1. RVADRI[3:0]=0 B , R E =B {z[@ &A1 F 0X0000H EE,
2. RVADRI[3:0]R#EHLE 1000, 1100, 1110, 1111 FY{E{E , BpE =18

(ARE-L:g)

Het

BANRBER 1K, 2K, 4K, 8K,

3.1.4 FLASH IAP &4
HC88LO051F4 By FLASH —3t75 128 {ER4[E , 128 {4l A —ER4[E , 8128 Bytes = 1K Bytes &
—H , 1K Bytes*4 = 4KBytes B —3#t,
IAP B Z Bl A AFHEST —IRIBRIRIE | IAP —RIBBR—ERLE (128 fzThl ), IAP BREREFRI A1
BirsR A ARHEENEEML, IAP EREFHE , 8T —EtiE,
IAP Bk —EREE R B2 5ms , £ CPU_CLK A& 16MHz B | IAP B — B sTHAY BRI 2 23ps ,
1£ CPU_CLK & 2MHz B | IAP B — B TAERYBFR 2 37us.
3.141 IAPERIEZEER
HC88LO51F4 FY I FRR IR AT ¥ FLASH TR, %, B, FAEREENRBHERERE
R, AREBEREY FLASH BENZ SN FRBEPHFIE
1. 7E#1T FLASH B IAP BE 28l , FEREER SFR # FREQ_CLK %1788 , I§8HB @I CPU
RFEMSEE | FREQ CLK FFREEBWESN CPU RENERE , &/ A IMHz , BRUBF
CPU MBE{THEERAE 16MHz , IR EIE F 1788 FREQ CLK=0x10, ZE&7E IAP BEZHI , &5
CPU BB S IEAEH, B CPU BREEERKMN IMHz B , TEEETT FLASH B IAP BBE1R
.
2. RTEHET IAP BIER , TEIEEMAPE,
3. & Option FEREMEK IAP R , FREEAEEXMEHMERZBMT , TUARRBER
B ER N FRREER.

4. AP BER/Ew , BEBMTE (EA=0), BRE IAP RIEHBETERFEFE | FIAP B
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BREZTHRE , BAPEIRE,

5. HHT IAP BER  TARENSEINERERERR  MARERMESHER , FIAE
ZRAEEARFERNAR , IE—EESNEREER , tIURES —EARSNER

W IEH HEL

3.1.4.2 IAPE R FFER IAP_DATA

W iRSR 7 6 5 4 3 2 1 0
R/W R/W RIW R/W R/W RIW RIW RIW R/IW
0 0 0 0 0 0 0
EuE 0
LT
IAP_DATA[7:0]
i)

WET L RS R

7-0 IAP_DATA[7:0]

IAP ¥l 1FR

3.1.4.3 IAP{U s 7788 IAP_ADDRL, IAP_ADDRH

IAP_ADDRL
W iRSR 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
EBNE 1 1 1 1 1 1 1 1
LT

IAP_ADDR[7:0]
i)

Wk 1o S TTRFoR SR EA

7-0 IAP ADDR[7:0
ADDRITOL | b smpems st S 8046 A\ D
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IAP_ADDRH

WE

R/W

RIW

R/W

R/W

RIW

R/W

R/W

BuE

IAP_ADDR[13:8]

iz i 5%

LT RFaR

A

7-6

RE

5-0

IAP_ADDR[13:8]

IAP BRIt FERS N

AR NETEMERTREEN AP VU FFSS , ME—IXRIETKE , IAP it B B)18 [0 0x3FFF,
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3.1.4.4 IAPT 8188 IAP_CMDH, IAP_CMDL
IAP_CMDH
A ERER 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
EuE 0 0 0 0 0 0 0 0
LT
IAP_CMDH][7:0]
W iRSR 7 T BFaR =R
BEGSERIZENMNT
OXFO : fi#$H (22 {8 CPU K& B Eh8HE , IAP_CMDI[7:0] = 0x00)
OXE1 : &% — KiRE
0xD2 : WEEK
7-0 IAP_CMDH][7:0]
0xB4 : L TTAHENERET
0x87 : A ETE , EE{uitA 0000H , FTEB NG R
Ox78 : BXBEEE A EE{Iit5 0000H , EFAERE
HedE : $#E
IAP_CMDL
RS 7 6 5 4 3 2 1 0
R/W R/W RIW R/W R/W RIW R/W R/W R/W
EBNE 1 1 1 1 1 1 1 1
LT
IAP_CMDL[7:0]
i
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U iR ER v TR A

IAP_CMDH[7:0] = &
7-0 IAP_CMDL[7:0] | 3% : BAIAP_CMDL[7:0|&#%EBEEZBIEA IAP_CMDH[7:0]#Y &

%, BRISHEMBERAE , DHEERES K

BAETRG -

1. B2 BHERER

IAP_CMDH = 0xFO0;
IAP_CMDL = 0xO0F;
IAP_ADDRL = 0x80;

IAP_ADDRH = 0x00; //##EE 1 MERER , —EES 128 Lt

IAP_CMDH =0xD2; /BERER , HMERER
IAP_CMDL = 0x2D;

IAP_CMDH = 0xE1; //#&%%

IAP_CMDL = Ox1E; //f&# IAP_ADDRL }&[@ OxFF , IAP_ADDRH #E[a) Ox3F , [E & B B8
E
2. BX =M AR ERE

IAP_DATA=0x02; /IFRXFRFTER , EAERTFRLEAREHHEZ 6

IAP_CMDH = 0xFO0;
IAP_CMDL = 0xO0F;
IAP_ADDRH = 0x00;
IAP_ADDRL = 0x00;

IAP_CMDH =0xB4; /BE®REAK , L xBREXERET
IAP_CMDL = 0x4B;

IAP_CMDH = 0xE1; //f&%%
IAP_CMDL = Ox1E; //#8% % IAP_ADDRL #§[@ OxFF , IAP_ADDRH #&[a 0x3F , IAP_DATA

8@ 0x00 , EIfF B BEHE
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B BEcR B BERESK BRE=ZASRBTEBAEMAES , LHEREE.

3. KBEE(ERENRERRE)

IAP_CMDH = 0xFO0;
IAP_CMDL = OxO0F;
IAP_CMDH = 0x87,;
IAP_CMDL = 0x78;

4, BREE(EFENAHER)

IAP_CMDH = 0xFO0;
IAP_CMDL = OxO0F;
IAP_CMDH = 0x78;
IAP_CMDL = 0x87,;

3.1.5 FLASH ICP #4E
3.15.1 BREX

A FAILUEIR HC-LINK SR &R N MCU ETEREMNRENRS , E MCU ERIEEZRAFR
RE® K WMRAFKALESEENAR , AFEEEZEMRR ( VDD, GND, SDA, SCK), EAHER
MULAWE  AEHERREHER, EEAERMAIFERER , TURAIRBEARARTERX
Z7—EEEIN , ERF[EFMNEARAFS R HC-LINK AF F,

Z0 AARAFRERIFEFRR, £AEFTEM 3 BEBRKEXEE 5 ( vDD, SDA. SCK)
REAERPIBER , MTEMTR. MREANTBEESIMEAN | BFERNBEE 5| W ITBER

g 8
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HC-LINK
MCU VoD 0 0
P2.1/SDA ] ]
P0.3/SCK O ]
P2.7/RST O ]
GND J; O ]
S I ) —
To 4—@7
Application
Circuit @
- il
Jumper

Figure 3-1 HC-LINK 2 X 55T B8 1 45
EERA ICP BERAETIRER  ERERNTSRETRE
1. EFRREXRFTEERBLR (Jumper ) , RIEAEBRP o BEXRESIH,
2. B@RFEXREIMEEE Flash BXREB|/NE |, BABEXRES

3. BARFHERRE Flash BXERFTHRNE , EEBRIREEAER,

316 F-HEMNMEBERE
MREAEEABERETRETE_EENECRNE_ECaEML , BERHF LEEER ,
PCEELEME-—MEML , BRBTEAENSIEER , FAECIEEANBEEENE—KTE
BRBEZENERBEEREN , BEAERSERE 0x0000H & , BBRHATEAEEAER,
LETheE AT LA FARER ISP Thee , AFEHCMHE ISP 5| 8REX , A% ISP 5| ERX THIE=
EEMEMURBEN FLASH B | Y FEEFE-ENNERE. SRAFNTUBBAECHEEMN ISP 5

ERENERERERARXNER.
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3.2 BHiEM (RAM)

HC88L051F4 B F IR T 256 Bytes AEB RAM 1 1024 Bytes AEZRIERE XRAM REAE R LE

B, TEABERGCREZEIE,

FFH 03FFH
] 422 3 41k FHRAM B FHESFR
80H
TFH
iHHRAM
30H
2FH (ASS11RES
soH | (hrHtE 0OH~7FH)
TN el TR
T mod TR
o A TIEE R
O7H | ==
ooy | P04 TAEHf74s 0000H

A= RAM B9 5 128 Bytes ( 0x80 ~ OXFF ) A ER AT FRBEZELH K,

Figure 3-2 ERIZRETREE

XRAM

REERE RAM( XRAM B9 11t E5E 2 0x0000 ~ 0x03FF , 5h B A ERIERE RAM Y 75 3% FE#% 8051

BRI SER RAM WA ENMERE  ERTFE /0 O, HEEESF, AFERE RAM Eif MOVX

55, Bl MOVX @DPTP & MOVX @Ri.
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3.3 $BIIBETFFRR (SFR)
3.3.1 ¥EHhIETFRIIzT
3.3.1.1 BEEEUMBSFR

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 PWM1PL PWM1PH PWM1DL PWM1DH PWM1DTL PWMI1DTH
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 1P3 LVvDC 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 A EPIEE XSFR

HetnE —{E st A OXFESS B XSFR |, BEMT :

MOV A, #wdata

MOV  DPTR,#0xFE88

MOVX @DPTR, A

I BOXFESORYXSFR |, BEMIT

MOV  DPTR#0xFE89

MOVX A, @DPTR

41
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FERACES RIEXLTEF , REEHdefine ALLOCATE_EXTERN , 3 B#include "HC88L051F4.h" |

MRAULGREEREL TR &K , EEBEXSFR, i

ADCC2 = 0x4D;
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EEXSFR ( EEAIHE0XFESO )

B XSFR %18 WAL XSFR #18 B AL XSFR #18 W ik XSFR %8
0x0000 TCON1 0x0010 - 0x0020 WDTCCR 0x0030 PITSO
0x0001 - 0x0011 CLKDIV 0x0021 - 0x0031 PITS1
0X0002 - 0x0012 FREQ_CLK 0x0022 CRCC 0x0032 PITS2
0x0003 - 0x0013 CLKOUT 0x0023 - 0x0033 PITS3
0x0004 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 PINTEOQ
0x0009 S2CON2 0x0019 - 0x0029 - 0x0039 PINTE1
0X000A S2BUF 0X001A ADCC3 0X002A RSTDBC 0X003A -
0X000B BRTSEL 0x001B ADCC2 0x002B AWDCON 0x003B -
0X000C - 0X001C ADCDLYH 0Xx002C ADCHTRH 0X003C INTO1_PINS
0X000D - 0x001D ADCDLYL 0Xx002D ADCHTRL 0x003D TRMEN
0X000E - 0X001E ADCCONTV 0X002E ADCLTRH 0X003E TRMV
0X000F - 0X001F ADCGAPV 0X002F ADCLTRL 0X003F -

EEXSFR ( BEAIH0XFECO )

B XSFR #18 B AL XSFR #18 wB A XSFR £18 fRB (it XSFR &8
0X0000 SCRHO 0x0010 CAPHO 0X0020 PWMOPHASEH 0X0030 PWMOCMPH
0x0001 SCRLO 0x0011 CAPLO 0x0021 PWMOPHASEL 0X0031 PWMOCMPL
0X0002 SCRH1 0X0012 CAPH1 0X0022 PWMI1PHASEH 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
0Xx000B SCRL5 0x001B - 0x002B - 0x003B PWMCON2
0Xx000C SCRH6 0x001C - 0x002C - 0X003C -
0X000D SCRLS6 0x001D - 0x002D - 0x003D -
0X000E SCRH7 0X001E - 0X002E PWMB3CLKS OX003E -
0X000F SCRL7 0X001F - 0X002F - 0X003F -
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WEXSFR ( EEAIHE0XFFO0 )

B XSFR %18 WAL XSFR #18 B AL XSFR #18 W ik XSFR %8
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 - 0Xx002C - 0X003C -
0X000D - 0x001D - 0Xx002D - 0x003D -
0X000E - 0X001E - 0X002E - 0X003E -
0X000F - 0X001F - 0X002F - 0X003F -

EEXSFR ( BIRAIHE0XFF40 )

B XSFR #18 B AL XSFR #18 B AL XSFR #18 RB Ak XSFR &8
0X0000 POODBC 0x0010 POOUT 0X0020 COMPOEN 0x0030 -
0x0001 PO1DBC 0x0011 P1OUT 0x0021 COMP1EN 0x0031 -
0X0002 PO2DBC 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 -
0Xx000B - 0x001B - 0x002B - 0x003B -
0Xx000C - 0x001C - 0x002C - 0X003C -
0X000D - 0x001D - 0x002D - 0x003D -
0X000E - 0X001E - 0X002E - 0X003E -
0X000F - 0X001F - 0X002F - 0X003F -
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EEXSFR ( BEAIHE0XFF80 )

B XSFR B8 B hrit XSFR &1 B AL XSFR &18 B ALt XSFR £ 78
0x0000 TO_MAP 0x0010 PWMO_MAP 0x0020 TXD_MAP 0x0030 -
0x0001 T1_MAP 0x0011 PWMO1_MAP 0x0021 RXD_MAP 0x0031 -
0x0002 - 0x0012 - 0x0022 SCL_MAP 0x0032 -
0x0003 T3_MAP 0x0013 - 0x0023 SDA_MAP 0x0033 -
0x0004 T4_MAP 0x0014 PWM1_MAP 0x0024 SS_MAP 0x0034 -
0x0005 T5_MAP 0x0015 PWM11_MAP 0x0025 SCK_MAP 0x0035 -
0x0006 - 0x0016 - 0x0026 MOSI_MAP 0x0036 -
0x0007 - 0x0017 - 0x0027 MISO_MAP 0x0037 -
0x0008 CAPO_MAP 0x0018 PWM2_MAP 0x0028 TXD2_MAP 0x0038 -
0x0009 CAP1_MAP 0x0019 PWM21_MAP 0x0029 RXD2_MAP 0x0039 -
0X000A - 0X001A - 0X002A - 0X003A -
0X000B - 0x001B - 0x002B - 0x003B -
0X000C - 0X001C PWM3_MAP 0x002C - 0X003C -
0X000D ADCST_MAP 0x001D - 0X002D - 0x003D -
0X000E - 0X001E - 0X002E - 0X003E -
0X000F CLKO_MAP 0X001F - 0X002F - 0X003F -
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4 R RrsE

4.1 RiERERSM

HC88LO051F4 B M R RSB R 4 ERFEEIR AR

> NI SR RIREE ( 4AMHZz~24MHz )

> HNEBIEAE RIRESFEE ( 32.768KHz )

> RERESE RC BFEE ( 32MHz )

>  AERMKSE RC BHEE ( 44KHz )

FEAEEZEERNRREE (MREENRAIEE RC, AR RC32M_DIV[1:0]7 5EE K BFEE ) 52
i osc_clk , LA Fosc , HHA Tosc , TEARINERIELR |, osc_clk AISAETT 1-255 2 AEEEN 2
58, DIRRKRHER M CPU FHE |, HIAER Fou , BER Topo

mALEEER , MFBEANBSE RCEARMRIFE , H Foe B 4MHz , Fopu B 2MHz |, ATEUE
B EL & 4B 21785 U osc_clk # cpu_clk KYSEER,

CPU R & ATLLUEITH 24MHz S8E T |, MIRFREREFRERERN 24MHz , FEHHETHE |, £
CPU BFEESERERNHER 24MHz,

RC32M AILABIBELE TRMV FESH[ R RC24M , EREBHBEFR TRMV F1EE8,

RC44K .
| wDT
clk_sel[1:0]
L wdt_clk— =] 2
1 A&
RC32M  [-rc32m_clim Z -
/8
1-255
| I b e osc_clk i cpu_clk—m»{ CPU
xtal_sel
high_xtal_clk—m=l
U xtal_clk————m]
low_xtal_clk X
> Timer3
-
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Figure 4-1 RFREEE
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4.2 AEPEFE

REPEFER RN IPE 58 RC( RC32M ) FIAEZRESE RC( RC44K \RTE , fEF & M BiB K B E 1TIRIE,
R EPESE RC ( RC4A4K ) B H Ay B EEEC M wdt_clk , A BFIMETEFSSMETE , LT LLAR KRR

% ; AERESE RC ( RC32M ) B HH A BFEE 52 M rc32m_clk , AT LAMEST 1/2/4/8 7548,

4.3 HERheE

NEEFEE NS ERIREFE ( AMHZz~24MHz ) FAAEPIRSERIR ( 32.768KHz ) MfE , fERA &

BBRBETIERE. &8 XTALCFG FFREEN /R MRAFER M xtal_clko

XIN

—— Crystal

XOUT I ®

Figure 4-2 AR IRA B FER
FEREE
1. REBIRERHEBESR 20pF , A ETEBRRRERWERMNETIR , XEREE,
2. SAEREIRA XIN, XOUT Bz By ¥EERETE 10mm SR,

3. ERANBRIRE , BEXSBEMESREBEASBNER , LESREMERE,
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44 REREEBTERS
4.4.1 KFEIRHIT1788 CLKCON
A imER 7 6 5 4 3 2 1 0
R/W R R R R R R/IW R/IW R
BNE 0 0 1 1 0 0 1 0
fLess HXTAL | LXTAL HSRC LSRC
XTALEN | HSRCEN
o RDY RDY RDY RDY
A imER A T RFER iR
NE S RIRARREN T
0 : AEP SRR IRAES R
7 HXTALRDY
1: ABEELIRERRE
BN ATEEEHEONE L
HEMR SR R IRAR BB T
0 : EMEHE R IR AR (R
6 LXTALRDY
1: AEIRIERIRERRRAE
RN AEEEHEONE L
REB 4 RC IRERAMRENL T
0 : RS RC K% fE
5 HSRCRDY
1: AEPESE RC ElBThAE
i BRNATEEEEHEONE 1.
4 LSRCRDY | AZBKSE RC IREBESAMEE(L T
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0 : AEPIKIE RC K%E1fE

1: REMELE RC R

RN TERBEEEORE 1.

XTALEN

SAEB R IR BERE (L
0 : S\ EB R HREAEA
1: A EBRRITH

AR LR, FEERSHEERNN 10 EXREAELEE.

HSRCEN

MBS 4R RC IR E AR ERE(L

0 : AEBESR RC BARA

1: AERE5E RC #TH

RE

4.4.2 WFEIRETFRR CLKSWR

M ARER 7 6 5 4 3 2 1 0
R/IW R R R/W R/W R R R/W R/W
BHE 0 1 0 1 0 0 1 1
L TR
CLKSTAJ[1:0] CLKSEL[1:0] RC32M_DIV[1:0]
i
vk L TTRFER =R
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7-6

CLKSTA[L:0]

R IR B T

00 : Bl RIEHESAREMELE RC

01 : ERTRIEFERAESIE RC

i3

10 : BRI RMBKERINDERER IR
11 : BN RBRER/INTSHERIR

i RBRRBE R RKRE B BYHIRSERE

5-4

CLKSEL[1:0]

REEREM T

00 : EIERMFERREHMELE RC

01 BRERMEER/AI S RC

11, 10 : BERRBFEANTRIR
X RRGERER  LAHENRERREMLTA 1, RRISEEZ
BIRFEE , PDiE  RIFET S HBEEMA ; BIFRARMEERM osc_clk

/H\gﬁ$k FOSC ) iﬁaﬂk TOSCO

3-2

RE

1-0

RC32M_DIV[1:0]

REESE RC 2 AR E
00 : rc32m_clk
01 : rc32m_clk /2
10 : rc32m clk /4

11 : rc32m_clk /8 ( ERER )

51



@ holychip

HC88L051F4
4.4.3 WiES B TIFEE CLKDIV
frimeR 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW RIW RIW RIW
EHaE 0 0 0 0 0 0 1 0
L TTRF
CLKDIV[7:0]
i
iRk L TR R
CPU BFiE 9 SERE , AR A 2 948
7-0 CLKDIV[7:0] | REEA O 18 , BER 9 ; HtERT , BEEESR O HEERE ;

X DIRENEER CPU KHE |

E&E%k Fcpu y i@,ﬁsﬂk Tcpuo

4.4.4 WFSEWHTIFER CLKOUT

AR ER 7 6 5 4 3 2 1 0

R/W R R R R/W R R/W R/W R/W
BNE 0 0 0 0 0 0 0 0
LT

CLK_OUT_EN CLK_OUT_ SEL[2:0]

RS L TTRFER 2385

7-5 RE

B Ed S REL T
4 CLK_OUT_EN

0: ZFESsEE Y
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1: AFFRER
3 REE
RriE e HHEE U T
000 : 3##E cpu_clk
001 : 3##E osc_clk
010 : 3 wdt_clk
2-0 CLK_OUT_SEL [2:0] | 011 : i®#Z xtal_clk
100 : 32 rc32m_clk
101 : 3##E rc32m_clk/2
110 : 3Z$E rc32m_clk/4
111 : Z##E rc32m_clk/8
445 NBRREEFFER XTALCFG
g1 7 6 5 4 3 2 1 0
RIW RW | RW | RW | RW RIW RIW RIW RIW
BiE 0 0 0 0 0 0 0 0
TR
HXTAL CFG | LXTAL CFG | HXTAL_MODE_SEL | RC_PD_EN | XTAL_SEL
AR TR e
NI ESERIR warmup FHEUEIRIE , STERERAPNEA S ERIR
7-6 HXTAL_CFG 00 : 2048
01: 256
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10 : 16384

11 : 65536

5-4

LXTAL_CFG

SNEMESR B IR warmup STRUELE SR , FTRIBFSEIR R PME S SHESA & ik
00 : 16384

01 : 4096

10 : 1024

11 : 65536

3-2

HXTAL_MODE_SEL

A ERRRABIFER

00 : IEIZ 4M/8M BRI

01 : B4 aM/8M RIRAEEBIREENER  EREB TR | EBIREE

=, ByEES

11 : EZ 16M/24M &R

RC_EN_PD

RIKELE BOR B , SEREE RC BHER

0: RIFEELE BOR B , TRAFSEAL RC

1: RIRELE BOR B , EARFEERIE RC

LA A BOR FREMNER T , BBIK VDD THRBREFNREK

hFE,

XTAL_SEL

SER R ARIEE

0 : S\ EPKSE SRIR 32.768KHz

1: SRS SE R
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446 EHBIRMNEFFSR LXTALSPD
U iRaR 7 5 4 3 2 1 0
RIW R R R R R R RIW
ENE 0 0 0 0 0 0 0
LT
SPD
Az im ok o TR e
7-1 REBL
32.768KHz K48 & R hiER B B
0 SPD E VDD <3.6V B¥ , 5%& SPD-=1 ;

& VDD > 3.6V K, 5%& SPD=0,
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447 FESARTEE FREQ CLK
EHEITFLASH B IAP BESERAEAREEX 2 , EEEEERE SFR & FREQ CLK HF#&F
85, 158HH I CPU BHERSEE  FREQ CLK FESEEMESRN CPU BENERE , &/)AB IMHz ,

R0 B §1 CPU HOEITHEE A 16MHz , FEFLELE 185 FREQ CLK=0x10,

FREQ CLK

A ERER 7 6 5 4 3 2 1 0

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

0 0 0 0 0 1 0
EiuE 0
LT
FREQ CLK][7:0]

i)
0k o] 7 T RFER =R

7-0 FREQ_CLK[7:0]

E#] CPU FFEEEEFFES

BHIWT

CPU #X A 24MHz i |, it E{E %A 0x18

CPU #BX A 16MHz i , BiE{E A 0x10

CPU 8% A 8MHz B , BLE{EA 0x08

CPU $8% A AMHz B , BLE{E A 0x04

CPU #8825 2MHz B | BiB{E S 0x02

CPU R/ PAZER IMHz i | BLB{E %A 0x01
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448 REPEHR RC FEFEREFTEER TRMEN
P ARER 7 5 4 3 0
R/W R R R R R/W
EuE 0 0 0 0 0
LT
RCTRMEN
Az im ok o TR L
7-1 RE
AEBE%E RC ARERE(
1: FRERERSSE RC AR
0 RCTRMEN | 0: 2t AZ S48 RC A

X FRERTERE  KLEVAERE TRMV 78 , BRIEAGERFSR

BITE T —RESRERET , ANSE RC RERE RN,
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449 AEFEH RC RELRBEFEER TRMV

A ERER 7 6 5 4 3 2 1 0
R/W RIW RIW RIW RIW RIW RIW RIW R/W
BNE 0 X X X X X X X
LT
RC24M_SEL RCTRMV
A im ek 7 T RFER BoL:
0 : RC32M
1 : RC24M

7 RC24M_SEL
5 : CPU AILARE 24M |, lEIEEEAE RC32M 1AL RC24M |, BRI\ ER IS EE

F CPU BFEE#E T/ETE 24MHz

AEPE4E RC HEEEE
=x

Lx RATHRENE , kT FEN LERMES LR REE,
6-0 RCTRMV

QEBREERTFHER , FELASRNIEE RC ARFREMNTERHES 1o
IR 4R B8 £ fFBE RCTRMEN |, BEEMRERE RCTRMV |, £

BT % RCTRMEN BEIEE , BHILEERE

(1) # RC32M tI#E RC24M REFHNT :

unsigned char code *hs24m_trim = 0x012c;
INSCON = 0X10;

TRMEN = 0x01;

TRMV = *hs24m_trim ~ Ox7f;

INSCON = 0X00;
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(1) #§ RC24M tJ#2EL RC32M REFHT :

unsigned char code *hs32m_trim = 0x0128;
INSCON = 0X10;

TRMEN = 0x01;

TRMV = *hs32m_trim ~ Ox7f;

INSCON = 0X00;
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5 EREE

5.1 BEREERFMN

> RMEZ=EENX (IDLE) MEEER (PD), EAEEEN
> REZEAFARZ=FE/IEEEAMRE

> REUESERN (EEDIE R IRIES R, EEMEENE )

5.2 ZBMHHEK

ZREXEARERRDFE  FHERXT , BXPLET , CPCURERLE | BISPRERFETEE
B1T, ZEERXT , CPUERENREETELL , W1 A 2 ME X SIFTACPUM MR ER R 17 , WIPC.,
PSW. SFR. RAM%,

#EPCONTFFER P HIDLALEL , fEHCBBLOS1IFAEAZ AKX, IDLAZELIRCPUEAZREER 2B
BITHRE —FRET.

MEFXALLRHZRER

(1) AR B ET, HCBBLOSIFATEMRIE| —ERMHEi & , CPURFEM BNRTE , EREBFRRPCON
FiEsRmIDLILT , ARMITHERBES  BEREIEAZRREXESTZENES.

(2) EEEH ( NBEESIWEHREREF, WDT L. BOR B RAZEERBRAEN ).
HC88LO51F4 iR B B ME % , PCON FiFsi+H Y IDL UHEERTE , RitEA bEREE 4t

0000H EEBIZA#IT , RAM REFTE | SFR WEIRIETEINREEHANE,

5.3 HEBES

EEEN O LAEHCS8LOS1F4E A ThFEIE BRI MR EE, EEENE ILCPURIER R IH IV AT A BFE
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55  BEWRWDTMTIMERER B AFERERXT I , AIWDTMTIMEREEMEE T, T
AEEEAFFIACPURMREEKRIF , WIPC. PSW, SFR. RAMZ,

ERAFEARERENZH , FELRBERSFREFREQ_CLKE /788 , 188 B RICPURFER AR |
FREQ_CLKEHf7aREl ERVEEF MCPURERSER(E , &R/NAB1MHz, BN B BICPUREITIAE [16MHZ |,
R ELE FFEFREQ_CLK=0x10,

#PCONFFERHHPDILEL , fEHC8BLOSIFAEAEEE R, PDILEIRCPUE AR ER N ZATH
THRE—IRES,

X MRFEREREIDLAMPDAL , HC8BLOSIFAE AR BRI, BHEEEERE , CCUBLTEEA
ZRAER | REBENBRHZREREEBRIDLEPD,

ZEAHX TR HEEES

(1) BHRALEHE . LVDHER, WDTHE R TIMER3(GT BB IRB B/ MK A R IR N LR BG48) b
B, 1AM INE P B TIMER3(FH B R SRR B/ SR SE R IR/ SRR 48 ) P T B £ 7% | BB 4BRC
RBESRE , CPURHEM/\ SR RHE T BIKE , PCONBFER R MIPDIL TR IEEER , RAEEXETH
I eh E R E R, ERRANBPEHRBEERX 2%  BEIEAEEEX AN IESRIEET.

(2) EEGEH (NEBEESINEHRBEREFE, WDT B, BOR BNRIAZEEBRAEN ).
BRNEEREHAG PCON FFRHH PD UBUMAT |, RFEREFBM , CPU RFEE /G152 1L BIIX

B, R EREFEH 0000H ERHETT , RAM RETE | SFR WERBT R EEEAHRE,

54 BREZEHBT TR

5.4.1 BRI &IFEREE PCON

S imeR 7 6 5 4 3 2 1 0

R/W R R R R R/W R/W R/W R/W
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’IuE 0 0 0 0 0 0 0 0
7 TR
GF1 GFO PD IDL
i
fUiRER | NIAER LA
7-4 REML (BEHO, BEN)
3 GF1 EREBRARSMT 1
2 GFO0 EREBRRENMTO
BEEERZEILT
1 PD 0: EEI/H#ER
1: EAREBEN (BEREXERBHEO0)
ZEREEX R T
0: EXIHEER
0 IDL

1 EAZRERR (RUHZEXRBEEFO)

X ZERE PD&IDL

, R EARERS | MERRFEWERKER.
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6 EH{Z
6.1 BIUHH

> RHUSEFXERE

> FENEESANBEHERRS

6.2 POR ( Power-On Reset ) {4

HC8BLOS1F4EE S #E L EiBfE+ , EEA —EPOREHE , WEHREEETER M BB LRSTFR
F1FEEMIPORFLIT |, 5 & v LA B BLAZ S LSRR E 2 A B A PORE L,
7 : POREMNEZHNRAMEBLREE , BEEEAERBTEEFVRILEERAM ; HREEHRTE

HRAMMEITE L,

6.3 BOR ( Brown-Out Reset ) 1

E VDD EBRT[EE Veor AT, BB BB Teor I, RIRELEXRBETE BOR BE{F, RSTFR
BI72RM BORF (UASIRE 1 , 66/ & A UK BT L B ARTEE R B 8 & BOR 1L,

HC88LO51FA T LUBIB R IS :EH S & 72 REEFEBORBAN ERE T, EERHEESTEET
FXBOREU T , EF LA ERARRBERBBR EFFREFNAESENBORRAMER, BOR
&AL : 4.2V/3.9V/3.6V/3.0V/2.6V/I2.4V/I2.0V/1.8V,

BOREEMAERE —ENEFEYE , BEFERRK0IVES, NEVDDER T EIFIEBORER
B THBOREEAEN , MVDDERFE LA FIBORE M TEE+0.1VEBORE L F EEER.

TBEMREEMTAR , EF Teor LA UBBHFFREE , ARETEREH,
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VDD 'S

[}

[}
BOR_RST ﬂ
[}

S ——
b ORERSRTE])

ARG RN

Figure 6-1 BOR ~RE[H
6.4 \E RST #E1x

SAEBRSTEI BNV R REABEARSTsI WM —EEENEMRE , KRMEBRELHNEN , T&E

REALEHEEERIOR , FEERBRESRE.

RSTIRE; , RSTEMERNARL MG EORERFD( HBEE )& EFRISEAETEER

HBRSTENVERNANESEFR , EFHEREEEALREAEREN EN000HERIBIERE TE, RST

BB RSTFREFEMMEXRSTFHMEEL, £ A& o] LK BT L EFS AR E B B R E N EBRSTE N

EE 1, P2TEEANTSRSTEMER , HEEAZBEIOMEM,
2, MRFHFERETHIBRSTHREBADBRSTEEREREEER |, RS EEEAEE

6.5 SERIR{EERARRTE

EARERBER  BERBEAWEFT T LR, 7R AEREE R EEEBRRR(PLVD )
THREHEE R ESTEN |, AABERANERRL2V , WEMIIBEAT KR L, PLVDERE , RSTFRE
TFERIPLVRSTRSEL , SR & AT LUK BT ARG A RFEE R A RAENREBRAEN, 554, AF

o A LUBIB A B B 7 2R SR AN DR BB AR RE I TOH R
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6.6 BMEE

¥ IAP_CMDH M IAP_CMDL HFFHBABRBAMBE , RRSELHBEE , EER RSTFR
HiFast) SWRFREHEE 1, FRAETUHEHEFUREERSTRERRETE, ERIZ/EHFR FLASH
IAP ZEEIHEEAT TR,

PRETHEBZERRPFEYRIABESIE RC, BREETSVRVBRRRE K B4

CLKSWR #7284 # RC32M_DIV[1:01{ L 01B , CLKDIV &FiF2aE L5 08H.

6.7 HFM (WDT ) #E{

ARTHERREREBERTZETE , MCUERXER , EBRRARHBEETIH , BERCIER

BMEIMCUEE , &F EFH0000HBRIETT,
X BEEWDTEMN , XABWDTRSTAL , BIAFWDTEMIIEE , BRIENEARFWDTEST , WDT

BREERHER  XTEEE,

6.8 HEMRER{VIE{T

HEBRVEE , RRASEE , WE SPOVF IR HIER , XAUBBER.
HEBMESAMEEREZEE , ARRHRIEENRZEBIA OXFF, BRXBAREE; B
BEHREENRREMUHENRAFRENBRML , BR XA HEZEE.

HBSVEERERERTFR , EEER , HERRVSREERR,
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6.9 EHMAFESR
6.9.1 EEMFHTFAR RSTFR
W 7 6 5 4 3 1 0
RIW RIW RIW RIW RIW RIW RIW RIW
PORE{L 1 X X X X X X
EXRSTE{L u 1 u u u Y .
BOREfZ u u 1 u u Y .
WDT#E L u u u 1 u Y .
BEN u u u u 1 Y .
BB EN u u u u u 1 .
PLVDfE{L u u u u u Y 1
1 TR PORF | EXRSTF | BORF | WDTRF | SWRF SPOVF | PLVRSTF
E O XRTIRENE R FIZEAENEEARNANERE , BEBEPORBEMNEEE - THFFHR.
L ARER 2 TTRFER AL
BEESFHUT
7 PORF 0: BLESEN
1 BELEEE , KBEO
S\EB RST EEZFNL T
6 EXRSTF 0 : /AR RST 1L
1: BENSRSTEE , KBBO
RBEERFMUT
5 BORF
0: |MIBREN
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1: BEXBEE , BlE 0
WDT EEZEFNLTT
4 WDTRF 0 : #& WDT 1B
1: BEWDEE , BB
BEEEEF N
3 SWRF 0: BHUBRET
1: BRERBEE , HE@B0
2 -]
HEBVEFNT
1 SPOVF 0: BB EN
1: HEBRVERE , B850
SRR E BRI EEAZSE L T
0 PLVRSTF 0: AMEEBRBAEE
1: BENBEEBWAEE , S0
6.9.2 BOR BB HIF 788 BORC
WL 7 6 5 4 3 2 1 0
RIW RIW RIW R R R RIW RIW RIW
‘e 1 0 0 0 0 0 0 0
. BOR_DBC_EN
BOREN BORVS[2:0]
i
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{#mER TR R
BOR fEgE{L
7 BOREN 0: %,k BOR
1: fo5F BOR
BOR JHEHMERE(L
6 BOR_DBC EN | 0: FfFge
1: fiERE
5-3 - REN (BARO, BEX)
BOR # I EREIRE T
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 BB EH2H F 88 BORDBC
frRaR 7 5 4 3 2 1 0
RIW R/W RIW RIW RIW RIW RIW RIW RIW
BE 0 0 0 0 0 0 0
L THF BORDBC[7:0]
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i
A imER AL TTRFER R
BOR SHEHEHI{L
7-0 BORDBC[7:0] | B#IEFf = BORDBC[7:0] * 8Tcpu+2 Tcru
SEE : EE{F8L BOR_DBC EN, &8I BOR FEF
i REEXTEEE BOR ERIThEE , EHEESEX 8EITH.
6.9.4 A& RST EH B FIFFER RSTDBC
SIimaR 7 6 5 4 3 2 1 0
R/W R/W RIW RIW RIW RIW RIW RIW R/W
BNE 1 1 1 1 1 1 1 1
TR
RSTDBCJ[7:0]
i
A imER L TTRFER R
S\EB RST SERHE &I
7-0 RSTDBCJ[7:0]
SEEIEFE = RSTDBC[7:0] * 8Tcpu +2 Tepu
EE EEEATEEREMANI RST HAMAE  BHEEEX X BT,
6.9.5 HEMR{EFERETFEs SPOV_RSTEN
AR 7 6 5 4 3 2 1 0
R/W R R R R R R R RIW
BE 0 0 0 0 0 0 0 0
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LT RF
SPOV_RSTEN

i
Wi LT RFER R

7-1 FREN (BERO, BEN)

BRIV B R
0 SPOV_RSTEN | 0 : FfFEaEHERMEN

1: fEREEBRIVIEN
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7 BRANERIO

7.1 BAKEA /IO %

> BMHHZ 18 @l Mm 1/0 &

> ZEKEATE

7.2 1/0O 5

HC88LO51F4 FiE I/0 AXATHHRBEERSZBEIFEER -  EBA WA, FLABA. &
TH@A, EEaA, BEREH, AFBENRRT L@E Y AR AT URESRFEE A,

MR PLTHEEAEEN , HERRESE A LHRE,

HC88LOS1F4fE i AR ( T RSBtk A ) |, HAERE  ERRFEEHRESINET, MEH
HEXE , BBESTRESBEEBRHRER , KAE-EX-BETK , ARTESRE , HEETAESIN
¥,

HCB8BLOSIFAE A REB UM FTHERNARTREALU , BHEEMETER , ARBRERTER
WHFESRUL |, TRZRNENETRUM F- B R-FES,

‘B-ER-BHETREREATACHTHN , EREEFTIOONEHE , ERIOONERE £IEION
ERRERELR , RBREFTNEREHFADRNER , BEIIOO ; IR EEFESIWNEAiRE
ERSINESEY , BERNHRESETY , KETRALRNMREEEF.

“E-ER-BIESEIELL TS : INC direct, DEC direct, ANL direct, A, ANL direct, #data, ORL
direct, A, ORL direct, #data, XRL direct, A, XRL direct, #data, DINZ direct,rel, MOV bit, C, CLR bit,

SETB bit, CPL bit, JBC bit,relo ¥ RE1IZEHMIES R,

71



@ holychip

HCB88L051F4
7.3 1/O ThEEAE M
T TRMEETATE T -1 T
ODEN L\/ i—"\ t
D_O / ~ ~ ~
Ba R
PAD
e M)—{ [ [\
ﬁﬁmﬁzwﬂﬁ\ e Wyt } [
1
N |
PAD_A - Q
SMTEN + H/’j—il
-
PAD_| - MUX f sMT LT
Figure 7-1 1/0 ThEEAEE
7.4 1/0 BHEBTES
7.4.1 PO BERIFFRR PO
S imER 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
BuE 0 0 0 0 0 0 0 0
LT RF
PO[7:0]
i
S imeR U B
7-0 PO[7:0] PO IRERFFE
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742 Pl EERFEFR P1
frimeR 7 6 5 4 3 2 1 0
RIW R R R R R R RIW RIW
EaE 0 0 0 0 0 0 0 0
ST
P1[1:0]
iRk 7 7T B8R R
1-0 P1[1:0] Pl IBERFEER
743 P2 BERFERR P2
Az im ok 7 6 5 4 3 2 1 0
RIW R/W RIW RIW RIW RIW RIW RIW RIW
S 0 0 0 0 0 0 0 0
LT
P2[7:0]
i
iR LT RFER R
7-0 P2[7:0] P2 IR E R F1EES
7.4.4 PO IRIhEEIRIZBFEE] POMO, POM1, POM2, POM3
POMO
S imeR 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW R/W R/W RIW
BNE 0 0 1 1 0 0 1 1
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0001 : BT HEA ( FEER)

HC88L051F4
TR
PO1M[3:0] POOM[3:0]
i
POM1
RS 7 6 5 4 3 2 1 0
R/W R/W R/IW R/IW R/W R/W R/W R/W R/W
BE 0 0 1 1 0 0 1 1
TR
PO3M[3:0] P02M[3:0]
i
POM2
NI EmER 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
BNE 0 0 1 1 0 0 1 1
LT
PO5M[3:0] P04M[3:0]
i
POM3
AR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
BNE 0 0 1 1 0 0 1 1
LT
PO7M[3:0] PO6M[3:0]
i
A AmER AR B
PO.x BEXEE T
7-4 POXM[3:0] ) n
2.0 (x=0.7) 0000 : B A ( FEFEESF )
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0010 : % LH#A ( FFEHEES )
0011 : HEHkE A

0100 : EA ( BZE% )

0101 : TR HEA ( EHR )
0110 : % LR #A ( EHHE )
0111 : fREE (EHEBA )

1x00 : HEHpHA H
1x01 : FAR%

1x10 : FRW% LhidmH

Ix11 : RE (HHR@E )

535:)(%0&10

7.45 P1IBINEEIRIEFEER P1LMO

P1MO
A imER 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
BuE 0 0 1 1 0 0 1 1
T

P11M[3:0] P10M[3:0]
i
S imeR AR e
PLx BEXEE T
7-4 P1xM[3:0] - =
2.0 (x=0.7) 0000 : B A ( EMERR4E )
0001 : T A ( FFHERRYE)
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0010 : # LA ( FEHERET )
0011 : tE#EE@ A
0100 : A ( FEZ4F )
0101 : BT HEA ( EZSE )
0110 : B LW A ( EREE )
0111 : R (EHEE@ A )
1x00 : HE¥pEa H
1x01 : BAJE H
1x10 : FRH L
Ix11 : RE ( #HfEd )
535 o X k’ 0 EE 10
7.4.6 P2 BINEERIBFEIR P2M0, P2M1, P2M2, P2M3
P2MO
A imER 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW RIW RIW RIW
BuE 0 0 1 1 0 0 1 1
T
P21M[3:0] P20M[3:0]
i
P2M1
S imeR 7 6 5 4 3 2 1 0
R/W R/W RIW RIW RIW RIW R/W R/W RIW
BuE 0 0 1 1 0 0 1 1
i T P23M[3:0] P22M[3:0]
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i
P2M2
fr#RaR 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
BiE 0 0 1 1 0 0 1 1
VLS
P25M[3:0] P24M[3:0]
i
P2M3
frdmaR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W RIW
EiE 0 0 1 1 0 0 1 1
VLS
P27M[3:0] P26M[3:0]
i

P2 #R38F P27, P25, P2.4, P2.3 XEE F TN EIRFEREIIEE |, IWAFRHEHSERNA 1/2VDD,

P2 AEEMER T LifzhaE, BEREERART :

fuimak | M B

P2.x BB ENIT
0000 : A ( IEMEER4E )

poxmpzo] | 0001 : BRHEA (B )

) 0011 : H#E#EE A
0100 : A ( FEF4F )

0101 : H TR A ( )
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0110 : B LA ( EZEE )

0111 : RER (EEE®A )

1x00 : HE#RE H

1x01 : BAJm# H

1x10 : FRH LhrE

Ix11 : RE (HEHREL )

E xAROHL
fimER | DITAER R
P2x BEAEEM T
0000, 0001, 0010 : ¥ A ( FFHEE4F )
0011 : HE#EE A
0100 : BA ( EZE% )
0101 : T HIHAA ( EHH )
- P2xM[3:0] 0110 : % LH#mA ( EH4 )
20 | =3 45
7 0111 : LLSRE , L THIEREGERE

1x00 : HE#E H

1101 : BAJmE H

1110 : B LHE

HithE . RERE

EixAB0OH 1L

, BARE

b=1]
a
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747 B ENBIRIRBTFER
POLPU
P ARER 7 6 5 4 3 2 1 0
RIW R R R/W RIW R R R R
ENuE 0 0 0 0 0 0 0 0
LT
PO2PU[1:0]
A imER AL PSR e
7-6 REMN
1B EERENT
00 : 50 KQ
01 : 100 KQ
5-4 PO2PU[1:0]
10 : 150KQ
11 : 300 KQ
3 : FH{EA VDD @5V B2 EE,
3-0 REN
7.4.8 #HEHREIFIFEE POODBC, P01DBC, P02DBC
AR 7 6 5 4 3 2 1 0
R/W R/W RIW R/W R/W RIW R/W R/W R/W
BE 0 0 0 0 0 0 0 0
L TTRF
POXDBCLK][1:0] POXDBCT][5:0]

i
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U ARER 2 TTRFER R
BHBREEE
00 : Fose /1
01 : Fosc /4
7-6 POXDBCLK [1:0]
10 : Fosc /16
11 : Fos: /64
A xR0, 12
BHBGTHREREY , EREAR 00 B , RTHB,
HERERERRAR  HHEEETHMETHENRE , FEXE
ENR  PERIE=FEENLAZEEM. ABPE@Em A, HEm
5-0 POXDBCT [5:0] | 5IMIte325E 2| , e P02DBC[7:0]13k R P0.2 HEHEFIF 725,

JEAE :POXDBCT [G:0]ELERHAIBSE R —EEE , D 2EBRE * To*

POXDBCT [5:0] - Tosc <SHEIRFREI<DSERE * Toe* (POXDBCT [5:0]

+1) - Tosco
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75 S\EXThEES| W2 MR gIZEE
7.5.1 H\E&TheES| KM SR BT 78S
%R SFR #bdt | %R SFR B3 | KR SFR vt | IR SFR B8 | IR SFR #usit | R SFR B8 | R SFR b3k | R SFR BB
OxFF80 TO_MAP OxFF90 PWMO_MAP OXFFAO TXD_MAP OxFFBO -
OxFF81 T1_MAP OxFF91 PWMO01_MAP OxFFAl1 RXD_MAP OxFFB1 -
OxFF82 - OxFF92 - OxFFA2 SCL_MAP OxFFB2 -
OxFF83 T3_MAP OxFF93 - OxFFA3 SDA_MAP OxFFB3 -
OxFF84 T4_MAP OxFF94 PWM1_MAP OxFFA4 ﬁ_MAP OxFFB4 -
OxFF85 T5_MAP OxFF95 PWM11_MAP OxXFFA5 SCK_MAP 0OxFFB5 -
0xFF86 - 0xFF96 - OxFFA6 MOSI_MAP 0xFFB6 -
OxFF87 - OxFF97 - OxFFA7 MISO_MAP OxFFB7 -
0xFF88 CAPO_MAP 0xFF98 PWM2_MAP OxFFA8 TXD2_MAP OxFFB8 -
OxFF89 CAP1_MAP OxFF99 PWM21_MAP OxFFA9 RXD2_MAP OxFFB9 -
OxFF8A - OxFF9A - OxXFFAA - OXFFBA -
0OxFF8B - 0OxFF9B - OxFFAB - OxFFBB -
OxFF8C - OxFF9C PWM3_MAP OxFFAC - OXFFBC -
OxFF8D ADCST_MAP OxFFOD - OxFFAD - OxFFBD -
OxFF8E - OxFFOE - OxFFAE - OXFFBE -
0xFF8F CLKO_MAP 0xFF9F - OxFFAF - OxFFBF -
3£ LAE SFR BAEER XSFR , $FRH MOVX RETES,
AR 7 6 5 4 3 2 1 0
R/W R R R/W R/W R R/W R/W R/W
EBNE 0 0 1 1 0 1 1 1
LT RF
- - FPORT[1:0] - FPIN[2:0]
i
Ju
RS L T RFER =
7-6 - RE L
AR 5 1R R 12
5-4 FPORT[1:0]
00 : PO
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01:P1
10 : P2
3 REN
AR G SR R 1
2-0 FPIN[2:0]
FPIN[2:0] = x(x =0...7), RTEEHEEZH x(x=0...7)K

AR BHThEE  RMSEILEHSE RS, BRAYRE , RESAFESH RS,
L EHFRNEMES 0x37, EREMR 10 #A GPIO , fEMAE AR INRINBER < 7 48 5Th

B LENEFR  BRINRIESELER,

EFREH

# UARTL B9 TXD 1 RXD 2 BIBRETEI P2.1 M1 P22 + , BFEERE UARTL 2RI fEZ BB TEHG D :

TXD_MAP = 0x21, [[TXD-->P2.1
RXD_MAP = 0x22; [IRXD-->P2.2

MBFEAERE T —XNRETE, EEFHS UARTL B TXD 1 RXD % BIMRSTE| P0.4 # P05 £ |

MEAEFTEETUTHERE :

TXD_MAP = 0x04; [[TXD-->P0.4
RXD_MAP = 0x05; /IRXD-->P0.5

ZEMERHFE —ER LR RggF—EBaLEN , THERRBNELIEF

B I8 I8 HEREEE

PWMO
PWMOL
PWM1
PWM11
PWM?2
PWM21
PWMS3
CLKO
To_OUT

O|lo(N|loojO|B~|[W[IN]|F
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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

tedn : CLKO_MAP EiiE A& 0x01 i##E P0.1 AEA CLKO Wi O , T4 MAP tELE A 0x01 , iE
BRREREE LENELIERF , P01 AEES CLKOWEHO , M T4 MAP BELE &N,

EANEMRSRESERBTER 0x01 B , BIFTARNIIADEHTRE POl FRABARED
HEHEEEN B L FE PO BERFTFHRNE 1 1L

WA TR ERZEThEER — @ PAD 5IREA |, i :

T3_MAP BLiE A 0x23 , RiEIE P23 EA TOME A D , T5_MAP tHELE A 0x23 , ERME P2.3 1§
EANEHRERERR T3 M T5,

#& TXD M RXD & E S —E%E L i, I HIRRE K@ H | A TXD M RXD &R EREEE R,

HBAR , BWEIMENE  SEENFERBESH5IWLE,
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8 Hil

8.1 TS

> 19 EHETR

> ARPEEEIER

> 16 fES\ER

8.2 HETEMR
EMEEIR
Fh IR e ik tth 31k FRFAL . B3V HEERE (CRET )
Fr
INTO 0003H EXO0 INTOF 1(&®) 0
TO 000BH ETO TFO 2 1
INT1 0013H EX1 INT1F 3 2
Tl 001BH ET1 TF1 4 3
UART1 0023H ES1 TI/RI 5 4
WDT 002BH EWDT WDTRF 6 5
LvD 0033H LVDIE LVDF 7 6
UART2 003BH ES2 TI/RI 8 7
SPI 0043H ESPI SPIF/MODF 9 8
T3 004BH ET3 TF3 10 9
T4 0053H ET4 TF4 11 10
PWM 005BH PWMXIE PWMXxIF 12 1
(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)
EINX
INT8-INT15 007BH INTXF 16 15
(x=8...15 ) (x = 8...15)
1C 0083H EINC N]| 17 16
FLT 008BH FLT_INT_EN | FLTX_INT_FLAG 18 17
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(x=0..2)
TICK 0093H TICKIE TICKIF 19 18

AR BRUEAFU T RERMTREMTS , EEIEHESETEBRE EA thifEse , TR

B AR P o

8.3 HEim &

E-ETEEER , B BRATRER  MENTED 2V RBAEXTHE. PEOEN

A Ofzut ¥ RAARIRIRBI5 HIR. =&,

8.4 HETEEIRS

BETERFINERREAMETEHELIEFZ— , 25BIBIPO. IP1, IP2, IP3HERMVRE
B, PEELIEFREEEROT

Bl fE — 8T B R RN, JRRESELIEFHNFE  ETEEERELIEFSEELIEFL %
— & P

ElfE& S &P ERBENXS , FERECEMPE. 0RTRE T EE S IE 6 & ERE R F P
B, BEBSELIEFNPEFF.

NMREEEIEFNPEREESERERAESRSHFTE, REARERAELCIEFRERBERD

FEIEfF. ERETIEFFASRPEER,

Fh i 8 S IE

B R IEFFIR I (x BThEEE

i) BEIEF

Px[1:0]

00 EBXIER 0 ( &IK)
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01 BEIERF 1

10 BEIER 2

11 BEIERF3(&S)
8.5 HETREE

EFRFEECPURRERY L FHR 4R ERER | IR —EEFRER , BRECPUMEBRI R T ETRRFRA —A
REBESD (LCALL ) BAETERBRERN  BhHEREENLCALLE R T SMEAHRHAFEL

1. ERNESRNE TIEFF EEETH,

2. ERBHTRATHIESNEER—EBEH, RS2 , EEATHESTRE , TAHEER
ST ELE,

3. EEHITHR —& RETI EFHBERFESR IE/IEL HRE IPO/IPLIP2/IP3 ET, T2 , &
RETI &R IE/IEL 2 IPO/IP/IP2/IP3 2#& , TEF LERABER A MELEHT—IREEE
TRETEEE,

BT ARSI ISRTT R ML P BB FERY — LE12 4, ISRIARETI ( PENRE] ) IEHHR |, BPCERE
FRERE |, WARERRWPEIRE , 2R EERFN P B RREENT.

ERPEWEIRER  WERINEXHHBPCHHHMEBRTEME | 2T ENRAE M  H R
BRAWEEB, SPERREEINADMCL (BFHEE ) BATSRHHER.

RARET EEA O VAR EREBOMHGES , IAEEFNFURESESAREES &
BFEEER ( LIMP MAIN ) .

FEIENR, TeeARETIE SR EBRETIES , RETE S #HA LR FIPCRE R RRF BT |
BRETIEGRABETHE LIEFREBRBHIE  PERFRKERRFENEET, HERRHE

1t B4R SRR AR B9 7 B R A T4 2 FE
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BEERAEETREHRBEXFET T ARRE , AIERETHS ST RETHEN HRIRE | B

ET AR E R FPUSHIE T ERPOPIE S A AR B , BRITEEERIRE,

8.6 Fp T [ol FE R Y

F—ETENEEREBETRE , ERARTEE SRR ERHREERTNES. DRI
— @, EEPENFREFUARERER , ANERSGRFEMMEFAT , CPCUBSESE —ERFE
BHEETE, MREEEREFREAFF , BT —EETHTHRRERLCALLIE T KB RARRPE
HRRBER  SRPEREE, STLCALLESEEMERERY., Fit , tHhEEFENVTIRGBE
THEREEXELEEERERR,

EREERRANRNN=ERERZHEE, FEOEGERENR. WRERNESELIEFPE
ERE#T , EANSEFREIRRERITHFERBEEXNRE.

MREEPITHESTERAETIRR —EEY, RUWEEMTRETHE S, (TR EEHTHRETI
BT, FEMEREBRY , MEATHT —HRETHENRRIEBAMERFERSR e RKPRE—EPE
R, BINELCALLFARESMERER , AISRNEIERRER13EREBRR.

Rt —ERE R P ERGE R |, R ARNEREENIL B BB 13MERERS,

8.7 HEBHEN

HC88LOSIFAFAMEA S FEIMEA D , AT E0~-125E — BB N FEmEA D, SAEBhE2~7
HA—EPEHREAD  ASFHEs-15HA—EPEmEAD , AMABI6ENATPERBA , FIEHN
HEER AT AR B4R SN , SRR LR, THR, $aRESEYF,

EFAFERBERE  ABPE-1EF L ARRIERR, R ERKE TR E MR B E#

B, AEEET—IRTHE,
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S\ER R Ef0~2 T RE4RE 0 BIFE3EP0.0~P0.2 £ , TEE ASNER P I O~20 FI B Al B B SMEBh B0~ 2 B £ B
HETERFTRERHBIFR | REEP0.0~POKVEBERRIEN T , BREEREFN RIBHBRH FER

POODBC, P01DBC, P02DBC,
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HC88LO051F4
8.8 FKTtHBA T 17
8.8.1 PEIRFFFERR IE, IE1
IE
A imER 7 6 5 4 3 2 1 0
R/W R/W RIW RIW RIW RIW RIW R/IW R/W
BuE 0 0 0 0 0 0 0 0
T
EA ES2 EWDT ES1 ET1 EX1 ETO EX0
A imER LT RFER iR
CPU #& [ /o B 4
7 EA 0: 21 CPU H T
1: fAFF CPU AT
UART?2 A [ o 554
6 ES2 0: 1 UART2 i
1: AAFF UART2 H i
WDT H§f A fF {2
5 EWDT 0: Eit WDT FEf
1: RoFF WDT
UART1 A [ fo 34
4 ES1 0: It UARTL AT
1: foFF UARTL A
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T1 R R EF
3 ET1 0: %t T1 Pl
1: AFFT1 KR
SNERR BT 1 T AR
2 EX1 0: EIF INTL PR
1: AFF INTL B
TO HREf 3T
1 ETO 0: &It TO F§f
1: RoFF TO R
SNERh T 0 ST A
0 EX0 0 : 21k INTO B &
1: fFF INTO i
IE1
W iRSR 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
EBNE 0 0 0 0 0 0 0 0
TR
EX8 15 | EX2 7 EADC ET5 EIIC ET4 ET3 ESPI
i
RS L T RFER L
S\EZReh T 8~15 BT Ao SR
7 EX8 15

0 : 21k INT8~INT15 [T
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1: fREF INT8~INT15 A &

£ INT8~INT15 B —F KM E,

6 EX2 7

SNEBARIER 2~7 R R

0: EIF INT2~INT7 HEf

1: fREF INT2~INT7 B

SE D INT2~INT7 B —FEHE.,

5 EADC

ADC B 5T B B 5T

0: &1+ ADC H &

1: A5F ADC HEf

4 ETS

TS B AFFL

0: &t T5

1: foFF T5 S

3 ElIC

1IC AT Ao 51

0: &Ik 1IC HEf

1: AFFIIC HE

2 ET4

T4 R RFF

0: 21k T4 i

1: foFF T4 B

1 ET3

T3 TR

0: Z1F T3 PEf

1: AAFF T3 KR

0 ESPI

SP1 AR SR RF 1L
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0 : .t SPI R
1: f5F SPI H T
8.8.2 HFEEEINEFREEF/ERR IPO, IP1, IP2, IP3, IP4
IPO
R ki 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
ENE 0 0 0 0 0 0 0 0
e
PT1[1:0] PX1[1:0] PTO[1:0] PXO0[1:0]
5%
hrimeR I TR R
-6 PTALLO] T1 o R
54 PX1{L:0] INT1 o0 8 S e
32 PTOLLO] TO o B o R
10 PX0[L:0] INTO = 8 45 B e b
IP1
N AmER 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
ENE 0 0 0 0 0 0 0 0
L TR PS2[1:0] PLVD[1:0] PWDT[1:0] PS1[1:0]
HrdmeR i TSR A
7-6 PS2[1:0]

UART?2 AR T8 5t JIE 42 Hl4
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INT8 15 AR {E 5t JIE 42 Hl 4

HC88L051F4
5-4 PLVDILO] LVD o B8 S B e
32 PWDT[L.0] WDT o B 8 55 B e e
10 PS1[L:0] UARTYL o 8 55 I e 2 s
1P2
ww® | 7 6 5 . 3 ? i i
RIW RIW R/W R/W R/W R/W RIW R/W RIW
L 0 0 0 0 0 0 0 0
{0
PPWMI[1:0] PT4[1:0] PT3[1:0] PSPILL:0]
%
fReE | A ki
76 PPVMILOL | vy o i s e s
o4 PT4[1:0] T4 B IR RIS
32 PT3[1:0] T3 B S IE R
1-0 PSPILLOL | oy et o e s
1P3
i | 7 6 5 4 3 2 : °
R/W R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0
L_ PX8_15 [1:0] PX2_7[1:0] PADCI[1:0]
LT RF
PT5[1:0]
%
fAReR St Ll
7-6 PX8_15[1:0]
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5-4 PX2_7[1:0] INT2_7 o i 8 Se IR Fr 2 A
3-2 PADCILOL | Apc s sl i
10 PTS[1:0] T5 o 8 S5 I R
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HC88L051F4
1P4
e 1] 7 6 5 4 3 2 1 0
R/W R R R/W R/W R/W R/W R/W R/W
B E 0 0 0 0 0 0 0 0
. PTICK[1:0] PFLT[1:0]
PIIC [1:0]
5
i 187 7 P8R R
6 REf
54 PTICKILOL | ok stasse o i s IR s
32 PRLTLLOL | by im0 e B e b 5
10 PIIC [1:0] 1IC o 8 S B
b B 8 S JE
BRIBFEEI(x BIEAE
) BRIEF
Px[1:0]
00 BEIERF O ( &RIK)
01 BEIERF 1
10 BEIERF 2
11 BEIER3(HRS)
8.8.3 P ErEX RIEEFERE PITSO, PITSL, PITS2, PITS3
PITSO
A AmER 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
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BE 0 0 0 0 0 0 0 0
TR

IT3[1:0] IT2[1:0] IT1[1:0] ITO[1:0]
i
PITS1
RS 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
BNE 0 0 0 0 0 0 0 0
LT
IT7[1:0] IT6[1:0] IT5[1:0] IT4[1:0]
PITS2
NI EmER 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
BNE 0 0 0 0 0 0 0 0
L TTRF
IT11[1:0] IT10[1:0] IT9[1:0] IT8[1:0]
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PITS3
frimeR 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW RIW RIW RIW
BuE 0 0 0 0 0 0 0 0
L TTRF
IT15[1:0] IT14[1:0] IT13[1:0] IT12[1:0]
iRk L TR R
SNEB b B A 2 BB
- 00 : IKREFHHET
5-4 ITx[1:0] R
3.0 (x=0...15) 01 : TRERHER
10 10+ k3
11 : EinmE
8.8.4 JEBH M 2-15 (EREHFIF 1788 PINTEO, PINTE1
PINTEO
A imeR 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW R/W RIW R R
BuE 0 0 0 0 0 0 0 0
L TTRF
EINT7 EINT6 EINTS EINT4 EINT3 EINT2
i
iR 7 T RFER fREA
) EINTx SAEB R BTRHI AL (INT2~INT7)
) (x=2..7)

97



@ holychip HC88LO51F4

1: 57

X

Fa e
S REMMM EINTX(x =2. )M H , S R RS, T A 1,

R  HESFTEWE 1,

1-0 - REM (BB, BEN)
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HC88L051F4
PINTE1
A ERER 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
EiuE 0 0 0 0 0 0 0 0
LT
EINT15 | EINT14 | EINT13 | EINT12 | EINT11 | EINT10 | EINT9 EINTS
W iRSR 7 T RFER BoL:
SNER AR BT B AL (INT8~INT15)
0 : Z B
1: REFEBETE
EINTX SEE 1, REMEM EINTX(x =8..15)# A5 , YWHEMN P EMESR A4
7-0
=8...15 )
6=8-19) | 2 Ry HEEEFEWRE L
2, AEREEEREHANE  EEEE BRI EERMT. ATLE
BEEIEFEFEREN TEERPEES  EXRERPEEFVLTEREE
BENNER BT R T EE NN R EEEH, FRATE AN EXME,

8.8.5 AEHPHEIEREFEFEER PINTFO, PINTF1

PINTFO
frdmaR 7 6 5 4 3 2 1 0
RIW RIW RIW RIW R/W RIW RIW R/IW RIW
BErE 0 0 0 0 0 0 0 0
L TR
INT7F INT6F INT5F INT4F INT3F INT2F INT1F INTOF
i
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AIimER AL URFER e
INT2-INT7 $EBTEREFFL T
INTXF o
7-2 (x=2..7) 0: BEEO
1: HFENIBHER , FEBE 1
INTO F0 INT1 FHETESREESL T
INTXF o
1-0 (x=0.1) 0: BB
1: HEHNEBHER  FEE 1
PINTF1
Az im ok 7 6 5 4 3 2 1 0
R/W R/W RIW RIW RIW RIW RIW RIW R/W
BuE 0 0 0 0 0 0 0 0
TR
INT15F | INT14F | INT13F | INT12F | INT11F | INT10F | INTOF INT8F
i
A imeR T RFER fRe
INTS-INT15 1B EREZEFHNL T
INTXF .
7-0 (x 8...15) 0: @&
1: HFENBHER  BBE 1
8.8.6 SAEBhHT 01 EHEIEFFET INTOL_PINS
INTOL_PINS
S imeR 7 6 5 4 3 2 1 0
R/W R R R R R R R/W R/W
BuE 0 0 0 0 0 0 0 0
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HC88L051F4
L TR’
- INT1_PINS | INTO_PINS
i
IimeR | (AR iR
7-2 - =&
INTL & RIEEN
1 INT1_PINS 0: PO.1
1: P11
INTO & HIZEN
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2 RLOADO

PWMO B B E & fFREN

0: ZILEHBEHR

1: FREEDESR

1 PWMLEN

PWM RBEREN

0: 12 fu PWM FH &

1:16 fZ PWM 5T
X ERAFEE 12 ¥ PWM FEE , PWMXPH., PWMXxDH,
PWMxDTH(x = 0,1,2) & 4 Ut AEMLT , BEFEE 4 UMRHE

TEMAER,

0 PENCTRL

PWMO/1/2 t& 48 EREFR Hl 4z 7T
0: A PWMO_EN, PWM1_EN, PWM2_EN #2#|
1: B PWMENA Z{F85#24] PWMO0/1/2 MEEFRENEE L B

PWMO EN, PWM1 EN, PWM2_EN I F & ik S E LR AE,
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¥ : BARARE , PWMO SHEMELE | B STEDRARA, $TRAEE , PWMO 5t

BBEMEFRRK L BHFAH , W= PWMO OEN #

PWMO1_OEN #24%l,

PWMCON1
RS 7 6 5 4 2 1 0
R/W R R/W R/W R/W RIW RIW R/W
BNE 0 0 0 0 0 0 0
oy PWMO_ PWMO_ PWMO_ PWM2_ | PWM1_ | PWMO_
" CMP_INTF | CMP_INTEN | CMPEN PHASE | PHASE | PHASE
NAmER M TTRFHR R
7 - REN

PWMO Ft &85 TR AZRS
6 PWMO_CMP_INTF 0: MBES

1: B PWMO MIET 28582 PWMO_CMP — B85 | B

PWMO_CMP_INTEN

PWMO &1 £25 PLBic A B i 8

PWMO_CMPEN
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PWM2 B8R &I
2 PWM2_PHASE 0: %M
1:PWM21 tH¥I A PWM2 %48 PWM2_PHASE_CNT {8 PWM CLK
PWM1 BHE#R &I
1 PWM1_PHASE 0: T~B#H
1:PWM11 tH¥5 A PWM1 %48 PWM1_PHASE_CNT 1@ PWM CLK
PWMO B8R &L
0: 7~B#H
0 PWMO_PHASE 1:PWMO1 #¥ K PWMO #48 PWMO_PHASE_CNT 1@ PWM CLK
E RBEBUEERHER  BATERER  BENERT
REARNIBHF FaRFTELE.
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PWMCON?2
A ERER 7 6 5 4 3 2 1 0
R/W R RW | RIW | RIW R/W R/W R/W R/W
EiuE 0 0 0 0 0 0 0 0
L TTRF
FLT_I10_SEL DBG_STBEN FLT_CTRL_MODE FLT_INT_EN
g i 7 T BFaR BoL:
7 R
FLT BYiERE
000 : FLTO BEEfE P0.0 , FLT1 EETE P0.1 , FLT2 EE P0.2
001 : FLTO0/1/2 EE7E P0.0
010 : FLTO0/1/2 EE7E P0.1
011 : FLTO0/1/2 EE7TE PO.2
6-4 FLT_I0_SEL
100 : FLTO/1/2 EER B ADC #E#EEM M
101 : FLTO/1/2 EER B LVD KL & e
110 : FLTO SEFARTEFES 0 MYSI AR EYZE85 , FLT1 EAGTEEES 1
HBRET B 128 |, FLT2 (EFA5TEFES 3 MBS 1785
HiE : R
EEBEER PWM 1L FEE
3 DBG_STBEN 0 : BEEXTEL PWM & H
1: BEEXTELEPWMEE K £EESIRERSD
2-1 FLT CTRL_MODE | FTL BEXSHEMA 2% , PWM M 481
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00 : HENMRE LRI E H
01 : EEH PWM BRI REZME LRI I H |
10 : TEEMELARIN G L | FEEMEE PWM B

11 : &RE

FLT i fE e

0 FLT_INT_EN
1: fF8E

FLT B —fE+EmE.,
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10.4.2PWM {ERETF 788 PWMENA

PWMENA
fufmsR | 7 6 5 4 3 2 1 0
RIW R RIW RIW RIW R RIW RIW RIW
B/uE | 0 0 0 0 0 0 0 0
LT fF
PWM21EN PWM11EN PWMO1EN - PWM2EN PWM1EN PWMOEN
ARk iz 7T FFR wReA
7 - REN
PWM21 B 42 il 4z
6 PWM21EN 0 : 2k PWM21 i H
1: fufF PWM21 &
PWM21 i H 43 Hil
5 PWM11EN 0: EF PWM11 B
1: fuff PWM1L #iH
PWM21 i H 42 il
4 PWMO1EN 0 : 21t PWMOL 8 H
1: fu¥F PWMOL it
3 - REN
PWM2 B i 2 &l
2 PWM2EN 0: ZIF PWM2 BT H
1: fAFF PWM2 B
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1 PWM1EN

PWMO By 42 Hi4

0: 21k PWML B H

1: RFFPWML &

0 PWMOEN

PWM21 B i #2 Hl{u

0 : 21k PWMO & it

1: foFF PWMOH H

X PWMAFFE H( 3 H P B EL AR AW HES ), XEEPWM
BRI ER , BRI APWME Hi BIPAM A ( & H BT RAREE B
BEMTER ) ; BEHE LAY REMEBABERE , PWMERTE L

2 H P, BN B PWM TT BAE B Rt B RR 6 A , ib 4R B I8 S ST BN A 3
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10.4.3PWMO 48
10.4.3.1 PWMOfERE B8R PWMOEN
A ERER 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
ENE 0 0 0 0 0 0 0 0
fryess PWMO1_ | PWMO_ | PWMO_
FLTO INTF | FLTO MODE EFLTO | PWMOM
] - - OEN OEN EN
i
g i 7 T BFaR e
PWMO #B& B2 554 T
7 FLTO_INTF 0: B350,
1: BERABEMHER | VB 1,
PWMO P& & H 78 EAR BB BV T
00 : PWMO&PWMO1 FEHA B 15 AKX EF
6-5 FLTO_MODE 01 : PWMOMFEHIRMEEF , PWMOLH EHIE & B F
10 : PWMORFEHIE S EY , PWMOLH EHIEEKE Y
11 : PWMOKPWMOLH EH B Y A S EF
PWMO FLTO 24 5| BERE(L
0: ZIF#FE®B |, GPIO hEERE BINEE
4 EFLTO
1: RFFHEMRA , PWMO S RIE A S|
AE . Bl BE R B A8 = BB 0 52 AR AR B
3 PWMOM PWMO TEERIZE T
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0 : PWMO&PWMO1 THER B fity Hig =

1 : PWMO&PWMO1 THERSE 84 A =

ER R PWMO TEEXF R TR PWMO 18,

PWMO01_OEN

PWMO1 i 32 &l

0 : 21 PWMOL 8 H

1: REFPWMOL B

PWMO_OEN

PWMO #ai i 422 4

0 : 21k PWMO &t

1: ARFF PWMO Bt
SEE  PWMO Rfiat X BEPWMOENEB 1 TFEN, BHA
PWMO #idiBEBAARAE (i R IR B R HES ) ; BfESR
ikt , RE PWMO_EN U #ERE , PWMO &R AT LA i i |, BP

e PWMO AT BMEARTIFERGE A | IR HIA S R BIAE R,

PWMO_EN

PWMO #&48 &£ RE 12 I iz T

0 : BARA PWMO #E 48

1: 75 PWMO R ( EFFTE)
EE BB , PWMO FHEUFLE , B EVEARA, ITRARE , PWMO
FTEIEREPENIE 1 FAETE , W3 PWMO_OEN F PWMO01_OEN

24,

10.4.3.2 PWMOZ &I F1E288PWMOC

i L

R/W

R/W

R/W R/W R/IW R/W R/W R/W R/W
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BNE 0 0 0 0 0 0 0 0
LT

PWMOIE PWMOIF FLTOS FLTOC PWMOS CKO
PIAmER LT e

PWMO AR o 5

7 PWMOIE 0 : 1k PWMO = &

1: fo5F PWMO AT

PWMO R ETEFAL T
6 PWMOIF 0:EB@EO

1: PWMO BEISTEEEH , HFEE 1

PWMO FLT AREE{Z T

5 FLTOS 0: PWM IEEMEE , BLEE50

1:PWM EIHEARR , EEEE 1

PWMO FLT 5| & &t

4 FLTOC 0: FLTO B{EE X8 , PWM & B3RS

1:FLTO ASE¥E , PWM & HEIRA

PWMO 1 PWMO1 & B iR R IB( T

00 : PWMORIPWMO1 AEE X

3-2 PWMOS 01 : PWMOBBE BN , PWMOLAKERK

10 : PWMOARER , PWMOLAES B X

11 : PWMO F PWMO1 5 BEE K
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X ==

AR HRBUER K BHEXERECREEEN , BREEHEXTE
M2 ARHEASZLEE ; MEMEXFHR PWM WERMEA

SR , PWMOL B BERBA SZE LN EMAE.

1-0

CKO

PWMO K g RIZZE T
00 : Fosc/1
01 : Fosc/8
10 : Fosc/32

11 : Fosc/128
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10.4.3.3 PWMOiE #i FF88PWMOPL, PWMOPH
PWMOPL
A ERER 7 6 5 4 3 2 1 0
R/W RIW RIW RIW RIW RIW RIW R/IW R/W
BuE 0 0 0 0 0 0 0 0
LT
PWMOPL[7:0]
0k o] 7 T RFER REA
70 PWMOPLL7:0] PWMO iBHAZF 7851K 8 1
PWMOPH
W iRSR 7 6 5 4 3 2 1 0
R/W R R R R RIW R/W R/W R/W
BNE 0 0 0 0 0 0 0 0
LT
PWMOPH(3:0]
i)
0k o] 7 T RFER REA
7-4

REM (RB/O0, BENR)

- PWMOPH(3:
30 OPH[3:0] PWMO BHAEFZEsE 4 11

AR BRPWMOBHR B RER , REBRMT , MEFZRE , Sl

(1) PWMOPH = 0x05;

(2) PWMOPL = 0x08; //ttEs PWM FHEERaE |, BIT —{E:BHAB R IBHAGT E & Kl A 0x0508

(3) PWMOPH = 0x06; //ltEF PWM Et8EEE , Bl — (@B %35

(4) PWMOPL = 0x08; //ltEF PWM Et8EEE , Bl — (@B % B HE
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(5) PWMOPL = 0x09; //lths PWM FHEERaEH |, BIT —EBHABRKIBHAGT EE&E KA 0x0609
BARESY PWM BH , BEREVUATEFRREFTEBSN , BRUABMXEEA—R , HiBHE
WHREET —EPWM BEFEEM.

PWMOIBH] = [ PWMOPH : PWMOPL] * PWMO T 1B 4E R B A

158



@ holychip HC88L051F4
10.4.3.4 PWMO 5 22 L F#F8§PWMODL, PWMODH

PWMODL
B4Rk 7 6 5 4 3 2 1 0
RIW R/W R/W RIW R/W RIW R/W RIW RIW
BErE 0 0 0 0 0 0 0 0
LT F
PWMODL[7:0]
ik i I T FF R R
7-0 | PWMODL[7:0] | PWMO &ZLEZF 751K 8 1
PWMODH
SRR 7 6 5 4 3 2 1 0
RIW R R R R R/W R/W R/W R/IW
BErE 0 0 0 0 0 0 0 0
LT F
PWMODH[3:0]
i
ko S TTRFER R
7-4 - RENM (BHO, BEMN)
3-0 PWMODH[3:0] | PWMO 5ZELtHFERE 4 11

AR BR PWMO HZ=EEFERS , BESEUESR PWM0 BHIF 7R  BRAAXBASLRE

iR , BEEREHET —EEBFBTR.

PWMO &Ztk = [ PWMODH : PWMODL] * PWMO0 T{ERFEEIEHA

10.4.3.5 PWMOZE [E ¥ FF8§PWMODTL, PWMODTH

PWMODTL
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hIdRER 7 6 5 4 3 2 1 0
RIW R/W R/W RIW R/W RIW R/W RIW RIW
BE 0 0 0 0 0 0 0 0
L TTRF
PWMODTL[7:0]
frimeR LT R
7-0 PWMODTL[7:0] | PWMO SEEAF R 17251K 8 i
PWMODTH
S imER 7 6 5 4 3 2 1 0
RIW R R R R RIW RIW RIW RIW
BE 0 0 0 0 0 0 0 0
31 JTRF
PWMODTH[3:0]
i
ko S TTRFER 1L
7-4 REMN (BEHO, BEN)
3-0 PWMODTH[3:0] | PWMO EERFEEHFEEE 4 1L

E PWMOM=1 B , PWMO TEFE 2 G ER | a0 5 [E 5 R 12 2548 F R & i PWMO1 B9 5

ELhEFFRY , ANE T E A PWMO AT AELE 2 BBREIMEE |, B 5= AR E/ PWM K.

E###EXT : PWMO SEEEFRE = [PWMODTH : PWMODTL] * PWMO T{EBSEEEH,

EWMEAT  SEERBMSEDR SRR, StER R S 2 REARAE DR PWMO B,

BIUENXT : PWMOL HZEEEEFE = [ PWMODTH : PWMODTL] * PWMO0 TERFEEBHA,
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10.4.3.6 PWMOB HH E B FFE2FPWMOPHASEH, PWMOPHASEL
PWMOPHASEH
A ERER 7 6 5 4 3 2 1 0
R/W R/W RIW RIW RIW RIW R/IW R/W RIW
BuE 0 0 0 0 0 0 0 0
LT
PWMOPHASE[15:8]
A im ek 7 T RFER SReA
7-0 PWMOPHASE[15:8] | PWMO0 B BB & Z 17855 8 11
PWMOPHASEL
W iRSR 7 6 5 4 3 2 1 0
R/W R/W RIW RIW RIW RIW R/W R/W RIW
BNE 0 0 0 0 0 0 0 0
LT
PWMOPHASE [7:0]
i)
A imaR 7 T RFER R
7-0 PWMOPHASE [7:0] | PWMO0 B /8B F7851K 8 {u
10.4.3.7 PWMOF 8 Pt FFE8EPWMOCMPH, PWMOCMPL
PWMOCMPH
A AmER 7 6 5 4 3 2 1 0
R/W R/W RIW RIW RIW RIW R/W R/W RIW
BNE 0 0 0 0 0 0 0 0
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L TTRF
PWMOCMP[15:8]
i
RS LT RFER R
7-0 PWMOCMP[15:8] | PWMO 5T & LE F1Z8585 8 U
PWMOCMPL
NI EmER 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
BNE 0 0 0 0 0 0 0 0
LT
PWMOCMPJ[7:0]
AR AR R
7-0 PWMOCMP[7:0] | PWMO & CE F17851K 8
7 8 PWMO BIETBUEE PWMO_CMP #HITER | I & PWMO STRIESCEL 2SS
10.4.3.8 PWMOH BT 4 S BIPWMOINTDIV
W iRSR 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
EBNE 0 0 0 0 0 0 0 0
TR
PWMO_CMP_INT_DIV PWMO_OV_INT DIV
i
N ARER {7 TTRFER A
7-4 PWMO_CMP_INT_DIV | PWMO P A Ef 5 48
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3-0

PWMO0_OV_INT_DIV

PWMO 5 Hi = i 0 58
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10.4.4PWM1 48
10.4.4.1 PWM1fEREBFFZBRPWM1EN
SRR 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
ENE 0 0 0 0 0 0 0 0
fryess PWM1l_ | PWM1_ | PWM1_
FLT1 INTF | FLT1 MODE EFLT1 | PWM1M
] - - OEN OEN EN
i
g i 7 T BFaR e
PWM1 P& A BiE S T
7 FLT1_INTF 0: B350,
1: BRI ERMRER | L E 1.
PWM1 P& s H 8 EAR BB E L T
00 : PWM1&PWM11 BRI BIKEF
6-5 FLT1_MODE 01 : PWMIHFEHIRMEEE , PWMI1HEHIRE S EF
10 : PWMIHBEHIBESEY , PWMLIHEHIEEEF
11 : PWM1&PWMI11HEHE Y ASEF
PWM1 FLT1 24 5| BERE(L
0: ZIF#FE®B |, GPIO hEERE BINEE
4 EFLT1
1 AFFRERE , PWML SERRE A SR
AE . Bl BE R B A8 = BB 0 52 AR AR B
3 PWM1M PWM1 TEERIZE T
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0 : PWM1&PWM11l TER Efite HiE =

1 : PWM1&PWM11 TAERSE 8 A=

ER BN PWML TEEX KR KB PWML 18,

PWM11_OEN

PWM11 Bt #2= &4z

0: i1 PWM1L B

1: RFPWMIL B

PWM1_OEN

PWML B i 42 &4

0: 2k PWML &

1: RFFPWMLEH
EE PWML AFFEt  XBEPWMLENE 1 TFEN, BHA
PWML #iiBERAARAE (i R IR LB AW HES ) ; BfESR
ittt , RE PWM1_EN {U#ERE , PWM1 ER AT LU W i |, BP

e PWML ATBMERRTIRFERGEA | IR RIAE R BIAE R,

PWM1_EN

PWM1 878 fE gE#R IV T

0 : BARA PWML1 #E48

1: 76 PWM1 fRHR ( ERETE )
SEE  BARARE , PWML RTBUELL |, W TR, $TRARF , PWML
FTEIEREPENE 1 BAAETE , 8 H = PWM1_OEN A PWM11_OEN

24,

10.4.4.2 PWM 12 &I FE{PWMIC

i L

R/W

R/W

R/W R/W R/IW R/W R/W R/W R/W
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BNE 0 0 0 0 0 0 0 0
LT

PWMLIE PWMLIF FLT1S FLT1C PWM1S CK1
PIAmER LT e

PWM1 AT S FF A

7 PWMLIE 0: 1k PWM1 =&

1: fo5F PWML AR

PWM1 R ETEFA T
6 PWMLIF 0:EB@EO

1: PWM1BEISTEESEH , HFEE 1

PWM1 FLT AREE{Z T

5 FLT1S 0: PWM IEEMEE , BLEE50

1:PWM EIHEARR , EEEE 1

PWML1 FLT 5| & &t

4 FLT1C 0: FLT1 B{EEFE , PWM & HEIRR

1:FLT1 A5 E¥E , PWM & HEIRR

PWM1 1 PWM11 S HE R BB T

00 : PWM1IFIPWM11 BEE X

3-2 PWM1S 01 : PWM1ASENM , PWMILAEKE X

10 : PWM1AEEMR , PWMILASE X

11 : PWM1 §1 PWM1l ¥ BEE X
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N ==
EE

R =2

 HRBUER  BHEXBEVARERAN , EREHEXTE

CBRAEASZEZLEE ; MEMEXFHR PWML WERME S

SR , PWMLL WEREE A SZ LB EREE,

1-0

CK1

00 :

01:

10 :

11:

PWM1 B8 RIZZ T

Fosc/1

Fosc/8

Fosc/ 32

Fosc/128

10.4.4.3 PWM1BH HFFE8RPWMIPL, PWMI1PH

PWM1PL
W iRSR 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
BNE 0 0 0 0 0 0 0 0
L TTRF
PWM1PL[7:0]
g it AR =R
7-0 PWMZ1PL[7:0
[7:0] PWM1 BHIZF 751K 8 {1
PWM1PH
A AmER 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
BNE 0 0 0 0 0 0 0 0
fr s fy PWM1PH[3:0]
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U iR ER v TR EICE

REM (FEB/O0, BENR)

30 PWMIPH[3:0 o
B | owmi s s HES 4

AR BURPWMLBRR B RS , REREMT , RETZRE , Sl

(1) PWM1PH = 0x05;

(2) PWMI1PL = 0x08; //tbBs PWM ETEE5aE , BIT — @B R BT EER A 0x0508

(3) PWMI1PH = 0x06; //ttBs PWM ETEE5aE , BIT —@E:BE B BT EER A 0x0508

(4) PWMIPL = 0x08; //tbBs PWM ETEE8aE , BIT — @B B BT EER A 0x0608

(5) PWMI1PL = 0x09; //ttBs PWM ETEE5aE , BIT — @B B BT EER A 0x0609

BAREEH PWM B , EREVUCEFRREZTESN , RUTHBHEEA—KX , BiBHE
WHRAEET—@EPWMBHFTEEN,
PWMLEHE = [ PWMI1PH : PWM1PL] * PWM1 I ¥/ EE R B 1
10.4.4.4 PWM1 5 Z= L FFEERPWMIDL, PWM1DH
PWM1DL
A imER 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
BNE 0 0 0 0 0 0 0 0
L TTRF
PWM1DL[7:0]
P ARER AR B

7-0 PWM1DL[7:0] | PWM1 SZ=HLE 783K 8 11
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PWM1DH
PIAmER 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
BB 0 0 0 0 0 0 0 0
L TTRF
PWM1DH[3:0]
W iRSR 7 T BFaR e
7-4 REBNML (BEHO, BEMN)
3-0 PWMI1DH[3:0] | PWM1 5Z=tHFEHRS 411
EE B PWML HZ=EHEES , BEELEHR PWML BHIFESS RS AL BRELERE

KL T

, BEREHET —EEBS BTN

PWM1 §Ztk = [PWMIDH : PWMI1DL] * PWM1 T {ERE %58 HA

10.4.4.5 PWM13E B Ff W) & F8RPWM1DTL, PWMIDTH

PWMI1DTL

W iRSR 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
BHE 0 0 0 0 0 0 0 0
TR

PWMI1DTL[7:0]

i
RS 7 TTRFER =R

7-0 PWMI1DTL[7:0] | PWM1 St [BEFEEFF 851K 8 {1
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PWM1DTH
A ERER 7 5 4 3 2 1 0
R/W R R R R/W R/W R/W R/W
EiuE 0 0 0 0 0 0 0
LT
PWM1DTH[3:0]
W iRSR 7 TTRFSR =R
7-4 REBM (BEHO, BEMN)

3-0 | PWMIDTH[3:0]

PWM1 SEEREFEFeRE 4 1L

E PWMIM=1 B , PWM1 ITHEFfE 2 BB UER |, LA IEEEESFES[FEAREM PWMIL A &

ZhFHFRR , MBEMERXH PWML AT ELE 2 BBHIAER | B 5Z AT SIARE/ PWM K.

E@EERXT : PWM1 SEEBFRE = [ PWMIDTH : PWMI1DTL] * PWM1 T{ERFEEIBH ;

EREAT  SEERBMSADR SRR , SRR RS RENMAE DR PWML B ;

BAERXT : PWMI11 5Z LR = [PWMIDTH : PWMI1DTL] * PWM1 T{EBSEEIBHA ;
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10.4.4.6 PWM 1B HHEBFFE{PWMIPHASEH, PWM1PHASEL
PWM1PHASEH
A ERER 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
EuE 0 0 0 0 0 0 0 0
LT
PWM1PHASE[15:8]
W iRSR 7 T RFER =R
7-0 PWM1PHASE[15:8] | PWM1 BH{EEF1Z85S 8 1L
PWMOPHASEL
W iRSR 7 5 4 3 2 1 0
R/W R/W RIW RIW RIW RIW R/W R/W RIW
BNE 0 0 0 0 0 0 0
LT
PWMOPHASE [7:0]
i
W iRSR L AR =R
7-0 PWMOPHASE [7:0] | PWMO0 B /8B F7851K 8 {u
10.4.4.7 PWMOH i - S8 PWMOINTDIV
A AmER 7 5 4 3 2 1 0
R/W R R R R/W R/W R/W R/W
BNE 0 0 0 0 0 0 0

(VLS

PWMO_OV_INT_DIV
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N ARER L TR R
7-4 REN
3-0 PWMO _OV_INT DIV | PWMO 3% H BT 4 48
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10.4.5PWM2 48
10.4.5.1 PWM2fERE B FZBRPWM2EN
A ERER 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
ENE 0 0 0 0 0 0 0 0
fryess PWM21_ | PWM2_ | PWM2_
FLT2 INTF | FLT2 MODE EFLT2 | PWM2M
] - - OEN OEN EN
i
g i 7 T BFaR e
PWM?2 P& A B E S 7T
7 FLT2_INTF 0: B350,
1: BRI ERMRER | L E 1.
PWM?2 P& s H 78 EAR BRIV T
00 : PWM2&PWM21 [EHA 18 BIKEF
6-5 FLT2_MODE 01 : PWM2H FEHIRMEREE , PWM2IHEHIE S EF
10 : PWM2HBEHABE S EYF , PWM21H EHIE K E T
11 : PWM2&PWM21H EH B A S EF
PWM2 FLT2 24 5| BERE(L
0: ZIF#FE®B |, GPIO hEERE BINEE
4 EFLT2
1 AFFERE |, PWM2 SFERBIE A SR
AE . Bl BE R B A8 = BB 0 52 AR AR B
3 PWM2M PWM2 TEERIZE T
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0 : PWM2&PWM21 TER B fity Hig =

1 : PWM2&PWM21 TAERSE 8 A=

AR R PWM2 TEEX KR KB PWM2 818,

PWM21 ¥ i #2 Hl
2 PWM21_OEN 0: Ei1F PWM21 BT H
1: foFF PWM21 B K
PWM2 Bt 42 &4
0: 2k PWM2 &
1: RFFPWM2 Bt
1 PWM2_OEN EE PWM2 AFFML , BEEPWM2 ENE 1 TFHEH, BAIR
PWM2 #idiBEBAARAE (i R IR LB AW HES ) ; BfES
Fibwmt , REME PWM2_EN S ERE , PWM2 EBRISUZ H B
BOtE A PWM2 RILAMERETIERRBEA | iR SIS S BN R,
PWM2 878 fiEgE#R v T
0 : BARA PWM2 #E4H
1: T PWM2 iR ( EFFTE)
0 PWM2_EN

EE B, PWM2 FTEELL , B ENERA. $TREE , PWM2
FrEMERERETIE L BARETE , W= PWM2_OEN # PWM21_OEN

24,

10.4.5.2 PWM22 &I F1E288PWM2C

i L

R/W

R/W

R/W R/W R/IW R/W R/W R/W R/W
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BNE 0 0 0 0 0 0 0 0
LT

PWM2IE PWM2IF FLT2S FLT2C PWM2S CK2
PIAmER LT e

PWM2 AR o5

7 PWM2IE 0: 1k PWM2 H i

1: fo5F PWM2 AT

PWM2 R ETEFAL T
6 PWM2IF 0:EB@EO

1: PWM2 BEISTEEEH , HFEE 1

PWM2 FLT AREE{Z T

5 FLT2S 0: PWM IEEMEE , BLEE50

1:PWM EIHEARR , EEEE 1

PWM2 FLT 5| & & T

4 FLT2C 0: FLT2 B{EEFE , PWM & HEARA

1:FLT2 A5 E¥E , PWM B HEIRR

PWM2 1 PWM21 B HiR R IB( T

00 : PWM2RIPWM219 A E B X

3-2 PWM2S 01 : PWM2ASEN , PWM21AEER

10 : PWM2AEE M , PWM21ASE X

11 : PWM2 F1 PWM21 5 B{EB K
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N ==
EE

R =2

 HRBUER  BHEXBEVARERAN , EREHEXTE

CBRAEASZELEE ; MEMEXFHR PWM2 WERE A

SR , PWM21 BB A S Z N EMEE.

1-0

CK2

00 :

01:

10 :

11:

PWM2 B8 RIZZL JT

Fosc/1

Fosc/8

Fosc/ 32

Fosc/128

10.4.5.3 PWM2iB B HFF8RPWM2PL, PWM2PH

PWM2PL
W iRSR 7 6 5 4 3 2 1 0
R/W RIW R/W RIW R/W R/W R/W R/W R/W
BNE 0 0 0 0 0 0 0 0
L TTRF
PWM2PL[7:0]
g it o RFER =R
7-0 PWM2PL[7:0
[7:0] PWM2 IBHAZF851K 8 1
PWM2PH
A AmER 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
BNE 0 0 0 0 0 0 0 0
fr s PWM2PH[3:0]
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U iR ER v TR EICE

REM (FEB/O0, BENR)

30 PWM2PH[3:0 o
B oz s sEs 4

AR BURPWM2BHR B REM , REREMT , RETZRE , Sl

(1) PWM2PH = 0x05;

(2) PWM2PL = 0x08; //tbEs PWM ETEE8aE , BIT — @B B BT EER A 0x0508

(3) PWM2PH = 0x06; //ttBs PWM ETEE5aHE , BIT — @B 8B BT EER A 0x0508

(4) PWMZ2PL = 0x08; //ttBs PWM ETEE8aE , BIT — @B B BT EER A 0x0608

(5) PWM2PL = 0x09; //tbEs PWM ETEE8aE , BIT — @B B BT EER A 0x0609

BAREEH PWM B , EREVUCEFRREZTESN , RUTHBHEEA—KX , BiBHE
WHRAEET—@EPWMBHFTEEN,
PWM2IEHE = [ PWM2PH : PWM2PL] * PWM2 I E 8% 8E 7B &

10.4.5.4 PWM2 5 Z= LL FFEERPWM2DL, PWM2DH
PWM2DL

A imER 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
BNE 0 0 0 0 0 0 0 0
L TTRF
PWM2DL[7:0]

i e fu T AFaR M
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7-0 PWM2DL[7:0] | PWM2 5ZE L Z12 851K 8 11

PWM2DH

A ARER 7 6 5 4 3 2 1 0

R/IW R R R R R/W R/W R/W R/W
BNE 0 0 0 0 0 0 0 0
ST

PWM2DH[3:0]
i
NI EmER M TTRFHR LG
7-4 - RENM (BAO, EEW)

3-0 PWM2DH[3:0] |PWM2 5Z=tbEFRS 41U

AR R PWM2 SZLEFERS , BEEUBHR PWM2 BHIF 7R , R4 ATBRSHLRE
R, BERESMET —EERSEX.

PWM2 §Zettk = [ PWM2DH : PWM2DL] * PWM2 T {EBF4EE

10.4.5.5 PWM23E B R FEZ88PWM2DTL, PWM2DH

PWM2DTL
AR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
BNE 0 0 0 0 0 0 0 0
LT
PWM2DTL[7:0]
A AmER LT R

7-0 PWM2DTL[7:0] | PWM2 St [EEEREZF 851K 8 (U
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PWM2DTH

frimeR 7 6 5 4 3 2 1 0

R/W R R R R RIW R/IW R/IW RIW
BuE 0 0 0 0 0 0 0 0
L TTRF

PWM2DTH[3:0]
Az im ok I TR R
7-4 - RBA (BEHO, BEY)

3-0 PWM2DTH[3:0] | PWM2 EEREEFFEES 4

B PWM2M=1 B} , PWM2 T 2 BRB U E |, WK IERFE T FR WA REM PWM21 B &
ZEHFFSE  DBMERHN PWM2 AT EL 2 BBEREE |, BES5ZHANUFEHN PWM K.

E@EERXT : PWM2 SE[EBFRE = [ PWM2DTH : PWM2DTL] * PWM2 T{ERFEEIBH ;

EFMEXT REREASEPROZLRE , SEEFEESZHREHRSE DR PWM2 B ;

BAERXT : PWM21 5ZEEEBFRE = [ PWM2DTH : PWM2DTL] * PWM2 TERFEEEH ;
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10.4.5.6 PWM2 BB HH BB FFE2EPWM2PHASEH, PWM2PHASEL
PWM2PHASEH
A ERER 7 6 5 4 3 2 1 0
R/W R/W RIW RIW RIW RIW R/IW R/W RIW
EuE 0 0 0 0 0 0 0 0
LT
PWM2PHASE[15:8]
A im ek 7 T RFER SReA
7-0 | PWM2PHASE[15:8] | PWM2 BiBEEZ 78S 8 f
PWM2PHASEL
W iRSR 7 6 5 4 3 2 1 0
R/W R/W RIW RIW RIW RIW R/W R/W RIW
BNE 0 0 0 0 0 0 0 0
LT
PWM2PHASE [7:0]
i)
A imaR 7 T RFER R
7-0 PWM2PHASE [7:0] | PWM2 BB F 788K 8 {u
10.4.5.7 PWM2H i - S8 BPWM2INTDIV
A AmER 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
BNE 0 0 0 0 0 0 0 0

(VLS

PWM2_OV_INT_DIV
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N ARER L TR R
7-4 REN
3-0 PWM2_OV_INT DIV | PWM2 i H B4 48
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11 EERERSfIPWM

11.1PWM %4

> R4 PWMIBHISEHPE , BFREERE PWMO, PWM1, PWM2 AR —[MEE
> EyH AR TR E

> PWM AIEHEGER/GTRIBRGERA | BB F R R ARMGTIRSEMER , RS METB=RER

11.2PWM RiBM BT 88
11.2.1 PWM3#HIFFEPWM3C
PWM3C
Az im ok 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW RIW RIW R/W
BNE 0 0 0 0 0 0 0 0
LT
PWM3EN PWM3IE PWM3IF PWM3OEN PWM3S PTCK3[2:0]
i
iRSR | {ITRFER R
PWM3 &4 BEIR &l T

0 : E3RA PWM3 42
7 PWM3EN | 1:$TB PWM3#EH ( EFFTE)
EE  BRAEF , PWM FHEUYELE |, & ST BIRARA,

TRAEF , PWM T EESEBEFE 1 BABFTE , @ = PWM3OEN #2#l,

6 PWMSIE | PWM3 ST 2 51
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0 : 21 PWM3 F

1: fo5F PWM3 AT

PWMSIF

PWM3 HET L TT
0: MEEO

1:ERE1, EEPWMIFHESREE (KAPWMIPE ) FE1

PWMB3OEN

PWM3 %t 2 BE {2

0 : PWM3 218 i

1: PWM3 A58
SEE  PWM3 AFFEE |, SBE PWM3EN & 1 FFEXK , FRIA PWM3 &
HBARIRAE (W EREEREX AR ABEER ) ; ERZLAL L REM
BRI BERE , PWM3 ER AT LA o I , BIUe BF PWM3 7] A A RIS ER/GT BER

ER , HeESI S s B4R,

PWM3S

PWM3 &y Rt R
0:PWM3 EMHBEASEY
1:PWM3 ERHIEAKET

AR ottty JEIAER , ARMERE SZ= LA,

2-0

PTCK3[2:0]

PWM3 T/ERFERIZIZE T

000 : Fosc/1

001 : Fosc/2

010 : Fosc/4

011 : Fosc/8

100 : Fosc/16
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101 : Fose/32
110 : Fosc/64
111 : Fosc/128

EE oty |, YEI4ER , FTRBRERHBEFBH.

11.2.2 PWMB3iBRIFERRPWM3P

PWM3iE R &7 88PWM3P
NI EmER 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
BNE 0 0 0 0 0 0 0 0
T
PWMB3P[7:0]
g it T Brafk =R
7-0 PWMB3P[7:0] P
11.2.3 PWM3DHZ= L EFEFEERPWM3D
PWM3 5z LB 8RPWM3D
AR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
EBNE 0 0 0 0 0 0 0 0
LT
PWM3D[7:0]
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AR AR U TR LA
PWM3D &z th&iF28
7-0 | PWM3D[7:0] PWM3P <PWM3D B , 5ZELt 100%

PWM3D = 0x00 B , §Z= L 0%
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12 BEMIMEFTREFWDT

12.1WDT 4

> TEBERBELERE

> AERBEEZRAEEEATEESR

x
> AEEEREGHRE
HC88LO51FAE PIXIRT iF 2R B — EIEEET B3 | HFRERATMEMERC , ANBREFFREFEEZMR

EEEXTREET. WDTHHR , R REEERBIBRSTFREFFRENWDTRFIIHIE, R

WDTRST41 , BIWDTRHBEEERM , MRWDTRSTAO , MEWDTH PEifEAE , BIGELEWDT

BT
HRASMEARCIRZR AR IEAERE , TRBFRSETHENERAIMEERCIIREZRN

EBER AZBBRERNEAREETEHBENGE,

HC8BLOS1FAE PIXIFTEF s M R AR R  EEREAMEERE , WROHE , WREIBES

8, BWDTHRERFERERGEIT , BAERE.

12.2WDT {HRF1E8%
12.2.1WDT ##1%FF88 WDTC
ERER 7 6 5 4 3 2 1 0
R/W R R/W R/W W R/W R/W R/W R/W
ENE 0 1 0 0 1 1 1 1
Erci
WDTRST WDTEF WDTCLR | WDTPD WDTPS[Z:O]
%

186



@ holychip HC88LO51F4

U iR ER TR EICE

7 - REN

WDT B A FF L

0 : Z It WDT 11
6 WDTRST
1: RFFWDT 1L

AR B WDT BB , WDT FH8UE R E 7] LB 16 B 2R

WDT RETEREFFM T

5 WDTF 0: 8| WDT FT8UEE |, PETEIEREEE O

1: WDTSHEUEY  WDTFERE 1, TRAREEESR

BEMEFM
4 WDTCLR
B 1 E5F WDT 58, BEEEE XU

WDT ZE/EEER BT T

EREEERX T AH WDT BT, IR WDTRST=1 2@ EEMERRK,
3 WDTPD
R WDTRST=0, 1B EA=1 , EWDT=1 , & &M EE R %,

 EREEER T2 IEWDTIEST

B R IR 0 SRE E LT
000 : 1/8
001 : 1/16
2-0 WDTPS[2:0]
010 : 1/32

011 : 1/64

100 : 1/128
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101 : 1/256
110 : 1/512
111 : 1/1024
12.2.2WDT F8 L BHFFE WDTCCR
A imER 7 6 5 4 3 2 1 0
R/W R/W RIW R/W RIW RIW R/W R/W R/W
BNE 1 1 1 1 1 1 1 1
T
WDTCCR][7:0]
N fmaR AL TTRFER iR
WDT & LR 128
SEE  WDT 5T #8588 WDTCCR[7:0] B i |, & H 3 B 5888758 0 EFEt
7-0 | WDTCCR[7:0]
2, EA 00K, 5B WDT Ihet ( ETEARIAZKSE RC ) |, EMMEER
2= F WDT, BASE 0 &iREs , ASRE WDT,

THLL 44KHz BBETHE , EENREESE RC AR BB Fas 5 ETHERNESE.

R =(WDTHSE&RE * (WDTCCR[7:0]+1))/ BB AZRESERCIEER,

WDTCCR[7:0] = OxFF & P9%0% i B a0 T &k

PRz P PSY T oraman | mesem WDTBARSH R @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
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1 0 1 256 5.824ms 1489.45ms
1 1 512 11.648 ms 2978.91ms
1 1 1024 23.296ms 5957.82ms
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13 BRI RS WHEBBUART

13.1UART &

> 2@ UART
> ZEIEAR

> ZREEJRA

132 AR

UARTE4AETIHAR , ERELSRXY , HAKSBUMER B ETERNBRETSREBHE. £
HOH B RHRI = OFIREN = 19 3A1L i, EEETXDEI W LEE —ERESK , RARERXDSINLE
Hefi T &R, EHEAATHREANBRUNACER (DRRI=0MREN=1) , HAIBEERBEN

BXRIRER. EREZHTXDS| NS BEHEREABESET,

SMO0 | SM1 | ITH#EAR EEi BB S i E R
0 0 7330 GE:7 =R DI R R R F 50/ 12>6V%
0 1 AHH1 IR L ST RR4RYIE HH R/16
1| o | w2 EES (2 164>
1 1 FHH3 FEE FTEFRRARYIE H /16

132180 : AFS¥ETENR
FROZERNDBUWESEE , ERXDEIW LIRS R FIER | TXDE| WESE B T aE,
HC88LOSIFAIR At TXD I LMy By T ssE , A iSE AR 2 SFBENLET AR, EEEARS

S Ekefy , RAEBRTEIL,
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BIBEUX6I A0S, F5EHEEREEBFM1/1251/2, EUXIZFREE , F I LR AI1/12

BIT , BUXMERLIE | FHBELIFM1/2iE 1T, EEFZ#EG0S1ME — R EIM R , HC88LOS1F4TE 5 R0
B E5ERRE,

DReREE M TER , EXEIB RXD IR AMBHFIIER , B TRER TXD 5@ H.

TRANSMIT SHIFT REGISTER

SYSTEM CLOCK INTEMAL  —— RXD
DATA BUS PARIN  soUT |—>

WIRTE TO » LOAD

SBUF
CLOCK
A 4
+12 -12
TX START TX SHIFT
T1
Ly P TX CLOCK
ERIAL PORT INTERRUPT
SERIAL R1

CONTROLLER
)
> RXCLOCK SHIFT >
CLOCK > XD
LOAD SBUF

RI
REN

—
) >—> RX START
r—

READ SBUF

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

RECEIVE SHIFT REGISTER

* K Th Rk I BUH B BT /0

RX SHIFT

Figure 13-1 UART # = 0 ThEEHEE
FA# SBUF FA B EZEFRNEREHSRB X, T —ERRRE TX BHREAKRRIE, &
PERBEEBUTBENTRLE , BUEFEHRNARZAREEERBN , ZNE 0, EBRNVEFS

FEVFTE 8 (U EREIA R  TX BHEEFILHXERAE  RRET —ERMFEEN LA TI ZE 1.
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Write to SBUF

A

RxD

. YDDXD1XD2XD3XD4XD5XDGXDTY

TI /7

Figure 13-2 #= 0 EREIXRFEE

REN {ZE 1 M RI {75 0 #136{LIEW. T—EREFERBEK , EBNVTREN EFARHEFE
#, BRERFESNARZXOEBNT. EFE 8 UtENSMBIBNERFRDTR , RX B£FI5R

FIEER , E T —ERREEN LR R B , EXWERERTS A T —IEK.

RxD

XDDXD1XD2KD3XD4XDSXD5XD?K

=

Figure 13-3 B3 0 ERHZWEEFAEE

13.22AX 1: 84 UART , B R 5HpER A JERS2ET

FRIEH 10T TIRELSERE , 10wl —ERAMLT (BEO0) , 8 EERMLT (K

JERD ) M—EFLAT (85 1) AR, HFEKE , & 8 EERMUTFME SBUF R F LT
FHERB8 . X 1 PHRFIBEERRAFTRER 4 BIEH /16,

ThEESAEB T B AR
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TRANSMIT SHIFT REGISTER

— 3| sToP
INTEMAL I:|I>
DATA BUS PARIN
START  SOUT|—> TXD
BAUD RATE WIRTE TO SBUF
GENERATOR LOAD
OVERFLOW [ oK
FROM 7FFF TO 0000 \ 4
TX START TXSHIFT
» 16 [—»  TxcLock mn
SERIAL PORT INTERRUPT
SERIAL R1
N CONTROLLER
—>
»
» 16 [
)
SAMPLE |—> RX CLOCK LOAD SBUF
ll_To_o READ SBUF
DETECTOR RX START RX SHIFT
7y 4 Y . INTERNAL
CLOCK  pAROUT SBUF
LIy DATA BUS
BIT
RXD > DETECTOR »| SIN D8 RB8

RECEIVE SHIFT REGISTER

Wl RS k) d e

Figure 13-4 UART # = 1 ThaEEE
2116 SBUF E R B BT RN BREFSHRDRE, B ERIX 2K 16 S HBFHT—X
BB BN RRSERAN , At TRREE 16 S A BRLRESH , BBY SBUF WERAETES.
RIBVELEE TXDSINEBE  AER s UnERMIT. EREBUNEFRPHNAME 8 LuERE

BIATR , FILAE TXD 5 EBE , EEILUTRENERE TIREFERT,

Write to SBUF

[

TxD

—\Startl DDXD‘IXDZXD3XD4XDEKDSXD?YS10;J

Shift CLK

EYAVAVAVAVAVAVAVAVAY
Tl /_

Figure 13-5 3 1 ER & B FEE
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RARENE1RF AFFHER. ERXD5IWRRAE TRAREI OMBERSEIIER, Bk, CPUH
RXDAFBIERE , SRR DRI EIMRRN166E, B TR , 160858 EER , ERE
P16 ST HERERXD S| W LW BRI ERHU TR D, 160 AF MEBRIES —LNKED [16EMRE , &
587, 8. OREERF , UTRIRRBRXDIRM B ETRE. AMHMT , EEBERBREHEDH2R
REE-RENTRIER. NRFFBZEENE TR0, REEUTTR —MERMRAMT , KT
WA, FWERRETE , FEHRXDEIM LS —ETRERANVER, BREVAER, AIBABNET RS ,
YFEBARCUIBUEFR. sEERMUTMIEFLUT (BSHRNFLAT , FREFFRSM2
RS ) BAZE  BAEESNRENEF LU T(SEHRNE LW TT)R S B1RASBUFFMRBSH |

RIEL , B4 RMmE T SRS
(1) RI=0
(2) SM2=0HEEKHFLLN=1

MBELEGBRE , BEE LT BE8HERNELIEM T A RBS, 8 EE BT A SBUF,
RI BN, BABEKNEEELR, EN , BUESSEFERE RXD hR2EEZ —ETHRR, £HE
NEREBEESE R, REFEEBIXIER,

RxD

\Start/ DDXD‘I XDZKDS x mx DSXDGXDT YStop
SRS R

Shift CLK

Y AYAYAVANAVAUAVAWAN

RI

5 e

Figure 13-6 3 1 ERHEWE FEE
13.23AX 2 : 94 UART , EERIEWER | ERAS2ET

EEAFNEMAERSLETEEPH 11 v, —tEH— @ik (#EF0) , 8 EERYT (K

fInER ) , —EAUEXKRTNE o BTN —EFLVIT (&3 1) EK. 7R 2 XESHER
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MERVHFRE (FRALZRIRAG| H)E. FE ), FERMEXR , 59 FRMIT (TB8 LT ) ATR

B0 1, flm, ATEA PSW AN FBA P, HAESHBEPNER/ I HZEFFM T, EERFER
B % 9 BRMUBA RBS MELLFRF. SMOD T 81255 EHIERAERMK TEERN 1/32

1/64, THEEHRAEE D0 A Ro

TRANSMIT SHIFT REGISTER
TB8 — > pg
———| sTOP
INTEMAL
DATA BUS :D PARIN
START  SOUT|— TXD
WIRTE TO
SBUF LOAD
- L cLOCK
L, v
TX START TX SHIFT
» 32— TXCLOCK T1
SERIAL PORT INTERRUPT
SERIAL R1
N CONTROLLER
—
» 32 [P
|—> RX CLOCK
SAMPLE l 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
*Z S D R D Bl 2B i1/0

Figure 13-7 UART # = 2 ThaEEE
2116 SBUF E R B BT RN B REFSHRBIE , FRF1E TBS BARREBUEFRNE
9 furp, BERLRIXZR 16 DEAHB|PHT IRB 22N RKRERKBY , R TiRrEE 16
SRR RESH | Y SBUF WRRAETES, BHARNELE TXD SINLEBE , RER o
EH, ERABREFRTNE O UTERRETE , FLLAE TXD SINLEBE , EELNUT

FRIA S IA B TI 2EEB T,
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Write to SBUF

[
= \Start/DDXD1XDZ!D3XD4XDSXDEKD?’XDBYSKJD

Shift CLK

YA AVAVAVAVANAVAVAVAY I
Tl /—

Figure 13-8 #3 2 &R & IX K F1EE

RARENEM K RFFHER. ERXD5IMRAEI TR RRSIORKERESIER. At , CPU
HRXDAET B | RECER B S EIERN 16/, ERUTERE , 160 BB IEEN, ER
B 1620 $ART BIBREERXDE| M LRSI BRI TE S, 160 B BR LS —VHNEED S16MEMRRE
7. 8, GRER , ATWRABRERXDIHHN EFETHRE, KWEHA , FEEREREHEDH2
REREE-BERTHIER. RFAERNE VTR0, REENTFIR—REBBHVT , L
TR HEERWEE , FHRXDEIN LS —ETERANIIR, FREVAER, AIBABNER
i, UEFBARCHIBNE SR EERUTHIEFLABAZR  BUEERNARTE D HIE

ASBUFAIRB8H , RIEL , BAERE T HMEH :
(1) RI=0

(2) SM2=0FEFZWMNEM=1, BERNETEFTSHERK

MBELREHRE , BEFIIBARBS , STHIZBASBUF , RIKE . &AIBEKHERIE
BE%.

EFLEUHNES , HKFREESK RXD 5N ENS —ETRER. ERAESXEAREEKRRI, A

BRI REBIREN.

196



Q} holychip HC88LO51F4

RxD

—\StartlDDXD1¥DZXD3XD4XD5XDBXD?KDBYStop
ooz I R

Shift CLK

RV AVAVAVAVAVAVAVAVAVAY

RI

- I

Figure 13-9 #xX 2 EREWEFIEE
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1324733 3: 9L UART , AIRRII@HIER , FRS2LT

FRAIEAFR 2 ERIBEARLR 1 WRIIEEERREEHT N,

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
\A A PAROUT SBUF DATA BUS
N BIT
RXD ”|  DETECTOR »| SIN D8 RB8
RECEIVE SHIFT REGISTER
v N
*RSE R T Re IR O ST B Fristl/o

Figure 13-10 UART &= 3 Ih#EiEE

13.3 YIS ERF LR

FTEFER 4 ATBMER UARTL/UART2 SR 5IEERR B AR, BERIF 4INTELN 1ERRT
SRR RR, XANEABERANAAL. 5S4 WREESERBE NS 4 EHFEHEF
9 16 U EBMAFHIFER 4 ETBERP , KRB EELREPE,. WRTHFLEPERE , LRI ET4.
BIERERHTIANGE -

BaudRate = 7o x [EORR . | R IE 4 fERRIIEMIERR LR,

£ TH4A M TL4 BEHEEES 4 ERFERSS
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TRAF RAFoscAREE A &£ 5| EiR RATH AT R 8R40 5T BUE

Fosc
A RY{EE
32MHz
E® AMHz 8MHz 16MHz
1200 FF30 FE5F FCBF Fo7D
2400 FF98 FF30 FE5F FCBF
4800 FFCC FF98 FF30 FE5F
9600 FFEG6 FFCC FF98 FF30
19200 FFF3 FFEG6 FFCC FF98
38400 / FFF3 FFEG6 FFCC
57600 / / FFEF FFDD
115200 / / / FFEF
A —
13.4ZMIBFE

13.4.1 BRE® (vt B

FR2MAAIEAEARSHBADRE, EEMELRT , BRI TER , Fou¥ ARBS
B, 2BRBEFEILV, AJTEUERREVART : EEWEIFLM , BRB8 = 1K , &IIAFEBEN ( FRE
FRIBHMITT ) o WERFESM2{ , UARTTEE SHBAEN,

ESHBARRD , RN TARRERAE —ThEE. EXMWERE —ERRGEERBPH —ER
FBIE Uil |, SUEL B R, ity TERERM T ARIERMYTRIES , ity T
HREII T AL , BRI TTHENEIITTAO,

MRREMSM2A1 , AIFEEEERMTTETE . itV TETAEREREELEDE , @K

HEBREATERBIN AU TE |, S BIAEER R B R, RSINRBBESMUBTETRME
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WA B A R RN ERMLTE, EEBTER , REEB—IESM2E L, REBRELRRE , BIR
FSM2fu A1, FEEE R T,

AR HEARLF  SMCARRAFLLEVREAMK , MRSM2 =1, BWPEHTSEEE S ERE —
BAEREF LA,
1342 BE) (ER ) {uutE A

EHR2MA X3P , SM2BAIT , UARTIEE/THREEMN T : #HUEIF 1Y , RBSEYSEOfL Tt A1 ( fust
Ui ) , BEBINERML THEFASUARTIRB N , UARTEE —ETE. R#IESM2ET | &
Wk EE R TR

BN TRIRPZUTERMUTIHFEN. BEMBRE —AERRLERMPH—@ER, X B%
ok BERMN, FTERBSSERMIITE , BT RAREEZBIII TEREETE , SM2
UHAEN, BBUNHBRINESHRR BN CERARET EELE DL |, ER T U S,

RETEES Ut CEOZEEESM , #ERRERMITHE, T TRNEETSIHE Kl
BEFERNE TR THE, £BEABRTRE , U CEH BB EIESM2EBN , 28
PREEXN IR ThE |, ERERE T — At T4l

EA BB EBITHAER , T UBBRAARENERIINZZEE —ARSBRBES. =H
ERAERBEMU AT EN AR EMESKRIIES 7R, {EH I SADDR it Z( SADEN ),
T ut 2 — {8 8 LAY T4l , 7772 SADDR 787 #, SADEN AR E & SADDR &M AMES |
R SADEN FE—f1% 0, Bl SADDR 828 , 2R SADEN FE—f7E{ , A SADDR

HEMERAREENEML, EFAERFESNE SADDR FERPHERVUIER TEEE

B,
iy i 2
SADDR 10100100 10100111
SADEN 11111010 11111001
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10100xx1

9 7E bt 10100x0x

11111111
EiE ik 1111111x

IR BN O EMUREVLRTER, EEIZET RN , MREMAHRELREL. FER
REIBAR | TN ERXFEN T HM ML ( 10100000 ), s | REIMFE LB, WHE2HEE
I 2R, Rt , REAREHOBEARE , MM EREFE 1T ALA i ( 10100011 ), MRFEEER
RFEMEEBEF , AISFou AL, BULA0 , E2UBEMIEHEZE , MET R 21t ARIEEMERE
# (1010 0001#11010 0101 ) ,

FHALUEIRER U R RBEREHR. EEUIFNRSADDRMSADENMLE , FERFHI0
RTZUBE 2R, ZHEIERAT , BB ROKFF , ZAU TR ERREES,

RIREE®R , SADDRMSADENMEF FERIRLA0 , EMERLRFE THE i FERE bk A
XXXXXXXX ( PRE U EB IR 2% ). BRI AR T SRMBAR Y Bt T BB EL R, ERUART
EEE AU BELERE  HE 7T A B BIH805112HIgR. EAEATMUIRR EERINSGE

BRUE A UREBI NS HET.

13.5 8 H S& 48R

SEREEBMTHEL TS  RABEREES  REAEERNESEEIARSELTELBE

ﬁ

TS O

1351 %A HR
MBE—EERBEEEETE  FAEHEEENIISBUFSZEE | 3% &R ( TXCOL )
Bl, MERETEHR , HFERBHLAK  FTAREARLEFS (IFLEEL),

13.5.2 8 W0 H

RIEL, BBEERTFHNERRWEN , RIBUF0 , XFARFTNEREK , BEMNERERSTRE A
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(RIBL ) BAEBZ A EWEGERNER | EREEUOR A (RXROVAL ) BT, MBEE T
Y, BEREFETERNENTHE  AENEREEX,
13.5.3p ik

R B — B (1K) S, AR RV (FEWV ) Bl

13.6 UART1 HHBIF 1788

13.6.1UART1 ##|&F 1785 SCON, SCON2

SCON
NI EmER 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
BNE 0 0 0 0 0 0 0 0
L TTRF

FE RXROV | TXCOL REN TBS RBS8 TI RI
i
N =R
g it
iR

18 §& SR AR AL 7T
7 FE 0: EMESERE B0

1: BiEiEss  WEE1
6 RXROV | #EYUEHEZETM T
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0 : HRWOE HEEF O

1: ElUSE  EREL

A ERERN T
5 TXCOL | 0: \EBIXHRJEEFO
1: BEEER , FEE 1
Byl ERe R T
4 REN 0: EIFERYFEW
1: RFFEYEW
3 TB8 FR2AAXIE , AERENFEIONTER  AHREE 1550
FR2AR3IE, BEWIINE I NTER , EARURENM TR UE/ER
2 RBS8
8 Y AR T
BA AT ERPEERM T
0: BB
1 Tl
1: 5RO, ERFBEXERFESNTHERE  AEEEHE L, HEH
RNEE , EEIE NV TARRIAEHEES 1
BERIEETER P EMESM T
0: BB
0 RI
1: AR0K , ERFEKRERESNUTERE AEEEHE L, HEH
N, BIBWEFE LV THRRZHERES 1
SCON?2
AR 7 6 5 2 1 0
R/W R/W R R/IW R/W R/W R/W




HC88LO051F4
BuE 0 0 0 0 0 0 0 0
L TR
SMOD UX6 SMO SM1 SM2
i
UARER | L TRER R
=B 51 EH E R A5 4R 4
7 SMOD | 0:#ZEAR 254 , BIEEELRRKIFE Fo 19 1/64
1: EAR2H , BYEEERRRFEEFE Foc 19 1/32
6 REML (BEHO, BEN)
BROEX O WBEEEREMTT
5 UX6 0: FOEK 0 KR Fosc/12
1: BOER 0 KEA Fosl2
4-3 REL (BRO, BEN)
2-1 | SMO:SM1 | B TR REE LT , FHRE TR
SHIBEERERML(ENM 1 RERER)
0: EARN 1K, FTRAELY , FEUERR0ER 1 HEEMTRI
0 SM2 FEHR2M3EG | TR T , A TAHEEBENTRI
1: &EAR LB, AFFLEUESESE  REAERNELEA 1T REMNRI
FERH2MIG , AUV TE ( Bofx="1") FEEIRI
SMO | SM1 | THAR TheEmRes ERTE Lprt s
0 | 0 AR0 | BSBURRIAR  BUERE | BUX6 = 08 , SRIMERENER RF./12
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B BEUX6 = 18F , BIIERIRER ZF /2
0 1 51 | 8LUART , &E5IEHIRRI[E | FHEFER4/5003 HF/16
1 0 BR2 | 9LUART (210 /64)>Fos
1 1 FX3 | OMUART , &E5IEHIRR T[S | FHEFER4/5093 HF/16
13.6.2UART1 B H{EE 788 SBUF
frimeR 7 6 5 4 3 2 1 0
R/W R/W RIW R/W RIW RIW R/W R/W R/W
BuE 0 0 0 0 0 0 0 0
L TTRF
SBUF[7:0]
i
Az im ok o TR e
BOBREFFEH
7-0 SBUF[7:0]
BEAFTERENER K BABRIINER
13.6.3UART1 BByt 35l SADDR, SADEN
e U FFERSADDR
A imER 7 6 5 4 3 2 1 0
R/W R/W RIW R/W R/W R/W RIW R/W R/W
BuE 0 0 0 0 0 0 0 0
LT
SADDR[7:0]
S imeR o TEFER e
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7-0 SADDR[7:0] PR
e U E R TFFE] SADEN
A imER 7 6 5 4 3 2 1 0
RIW RIW R/IW RIW RIW RIW RIW RIW RIW
BuE 0 0 0 0 0 0 0 0
TR
SADEN [7:0]
A imER DL URFER iR
70| SADENTEOL | w st i s iz se
13.6.4 B 5l (Mg iR =R 1F F 1788 BRTSEL
A imER 7 6 5 4 3 2 1 0
R/W R R R R R R RIW RIW
BHE 0 0 0 0 0 0 0 0
T
UART2_BRT_SEL | UART1 BRT_SEL
A imeR R iR
7-2 REBL
UART?2 251 {5 R 2 #4
1 UART2_BRT_SEL | 0 : 5TEFBS 5 MO HH=R
1: 5TEEES 4 MR R
0 UART1 BRT_SEL | UART1 & % {&i % #1247
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0 : FTAFER 4 KB HI =

1: FTES2R 5 RIEH =
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13.7UART?2

UART2H)$2 5| F TS NEUARTIMERE , FFER/FESEUARTL
TEE
1. UART2HVFFRFHRERRESFRY ;
2. UART2RABERBEIEAR ;
3. UART2RBEHREA ;
4. UART2RE B BRIt 5.
13.7.1UART2 T¥EAH R
13.7.1.1 A0 : 8L UART , TR BSIERER A FESLET

FROBHE 0L THRLERE , 10 Ut — BB (EEO) , 8 EERMLT (K
TR ) M—EFIEf T (85 1) 8. FEEWE , & 8 BER ML TFFMIE S2BUF M {F L JT i
7 RB8 1, 77 0 FEVERFIEIIER [FHIFES 5 & HEM 1/16,

I3 S2BUF e R B BHFFRNBRENSMBBIL  ER LA R 16 DR HB TN T—
Rk BN RREERBN , R ThEEEE 16 2R B R RSN |, BEY S2BUF WERETRE
H, BIBUELE TXD 5IWEBE K RER S UTERMIT  EREBNEEFEHRPHME 8 UE

PEEIETHE , FIEAE TXD 5INEBE , EELEMTRHNRE TI EFEN T,

Write to SBUF

[

TxD

—\Stan[DDXD‘IXDZXDSXMXDSKDGXD?Y&OD

Shift CLK

YA VASAVAVAVAVAVAVAY
Tl /—

Figure 13-11 Send Timing of Mode 1
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RBERENELRF SLFFER. ERXDEIMARNETRERERIIOMGEEKSIIERN, Rt , CPUY

RXDFEERE , SRR R RIIE@EERN 1665, ERVTHRDE , 167 B BBUEN , S
R165 ST EERERXDS | M LRSI ERMI TR L, 160 BT BRIEE — UM E S B16MEMKEE |, £
887, 8. IR , U TBIZRERXDIRN EFEITEREK. AIEIMA , EEFEREREPEDLH2X
BRE-—BERTIER. MRMBERNE—LFR0, RASUTFR-EERNEKRUT , R
WA EWERRETE , FHRXDEIM LS —ETERNEIR, FRRUEN, AIBABNE RS,
WEEBARCHNIBUEFSR, SEERMUTHNIUEFLVT ( SEHEBRNEFLAT , FHREFFS
SM2{IEREA ) BAZR , BUEFHRNARHEILL LT ( B EHEBMNFELLNIT ) 9 5% ASBUFFIRBS

F , RIBL, BEXERETIESE :
(1) RI=0
(2) SM2=0F¥IEiFILMRESM2=1¥ | =117 , BEIEM MK ERL

MBELEGBRE , BEE LT BE8HERNELIEM T A RBS, 8 EE BT A SBUF,
RI BN, BABEKRNEEENLR, EF , BUESSEFERE RXD RREZ —ETHRR. FRELS

AREBREBT R, RARTEHF K,

RxD
\Stan/ DDXD1 an Km x D4X DSXDGXD? YStop
TS| N | |

Shift CLK

RYAYAYAVANAVAVAVAWAY N

RI_\ o

Figure 13-12 Receive Timing of Mode 1

13.7.1.2 A1 : Y UART , T R5|{EiER , RS eET

ERAFANERAFRSLETEEFHN 11 1, —tHH—ERBMNT (BE0) , 8 BERMIT (1K
fTER ) , —ERRERRETNE 9 ERMU T —EFE LT (B 1 ) HAK. H 1 ZEZHEE
EERMEER  FoOBRMYIT (TB8 T ) JLABOER 1, flin , AT B A PSW R FEM P, RAE

209



@ holychip HC88LO51F4
SHBETFNENNUREMT. BRRFERE , 5 BB A RB8 MEFELLUTFRE.

E# SBUF R E BT FRNBREFESRBEOL , B ti§ TBS MARNREBULEFRNE
9 U, B EEXRR 16 DEFTHBPINT —RARB RN RRFER B |, R TRERE 16
DEFTHARRELH , Y SBUF NRRETRD, BRI ELE TXD 5IWEBH KRR 9N
EX. EREAERTERTHMA I UAENMBIATR , FILAE TXD 5IWEBEH , #F LW

PR B EF TI RFEE LT,

Write to SBUF

[
= \Start/DDXD1XDZ!D3XD4XDSXDEKD?’XDBYSKJD

Shift CLK

YA AVAVAVAVANAVAVAVAY I
Tl /—

Figure 13-13 Send Timing of Mode 2

RARENEM K RFHER, ERXD5IMRAEI TR IR ORKERESIER. At , CPU

HRXDTEIHRE , FRERR D SI|EWERNI6ME, EMBTERE , 1608 BSELAEN. EF
B 1620 $AAT BIBREERXDS| W LM BEFERM B, 160 B BREF —VHNEED K16MEMRE

7, 8. GRER , A TWRABRERXDIHHN EFETHRE, KWEHA , FEEREREHEDH2
REREE-BERTHIER. IRFAERNE VTR0, REENTFIR-REBBHRVT , L
TR HEERWEE , FHRXDEIN LS —ETRANIIR, FREVAR, AIBABNER
B, WEEBAHCNIBNTFR, EERMUBAZER , BUEFHRNRNEE D BIEASBUFHNIRBS

B, BXFERETIIRE

(3) RI=0
(4) SM2=0

MRIBLARGBRE | BBEFMVBARBS , SUTEBIEBASBUF, BEZFERA=ILNVT , RE

=ity A1, FEEEMRI , MREIE{ A0, BIRIFTEE (L,
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RxD
\Start[DDkaDZXDSXDdfxDSXDEXD?KDBYStop
sisampe (|| [ MM I MW
Shift CLK

RV AVAVAVAVAVAVAVAVAVAY

) In

Figure 13-14 Receive Timing of Mode 2

13.7.2UART?2 2 #IZ 1788 S2CON, S2CON?2

S2CON
Az im ok 7 6 5 4 3 2 1 0
R/W R/W R R RIW RIW RIW RIW R/W
BuE 0 0 0 0 0 0 0 0
TR
FE REN TB8 RB8 T RI
i
T RF fRe
A imeR
i
e §5 ER AR T
7 FE 0: EIEEEEAHENEEB O
1: BiEEEEE  WRE1
6-5 - REBHL (BB, BEN)
B Yl iE U R IR B T
4 REN 0: B IEFRY|EW
1: REFETEK
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3 TB8 | A1, RERENEIMUTEN  HHRBE 1550

FRI1E, ARRINE I NTER , ERRMBREM TR UE/ERIENE
2 RB8
A LT

BOAREE R PEIRFS AT

1 TI 0: BBBFO

1 AL UTHRARIAREERE 1

R B E R P RS T

0 RI 0: BBBFO

1: SBIEW B TRRRZIRERE 1
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S2CON2
A ERER 7 6 5 4 3 2 1 0
R/W R R R R R R R/W R/W
EiuE 0 0 0 0 0 0 0 0
L TTRF
SM1 SM2
ViREE | TR BoL:
7-2 - REBHN (BB, BEN)
0 : 8 UART , 5THSES 5 B H=/16
1: 947 UART , 5tAF88 5 M =/16
1 SM1
01, UART2 WEFIEREXRRBFRITIRSR S AN 1 Z6,
2, UART2 W 5|E@REWEEE T LSZE UARTL
B AT RNERE(L
0: FEAROK , THSEHELEY , FLHEUERE0ER 1 HSEMTRI
0 SM2 EHRIE , THBIE , FVERRERIHLEE N TRI
1:EARNOE  REFILENAE 1 FREENRI
EAFRIE , REFMUALITEEENRI

13.7.3UART2 BHEE T 187 S2BUF

RS 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
EBNE 0 0 0 0 0 0 0 0
LT F S2BUF[7:0]
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1

Wi LT RFER e
BORESFTHR
7-0 S2BUF[7:0]

RATERZENER , BABKINESR
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14

= 5l S AR ER e AT E SP|

14.1SPI ¥4

>

>

>

29T  Z/NRRLER

FRMIRE

AR AIAR SRR AT E R AR R

WAL AR EREHHY SR Sl i

WiREERERS G

BERRIEROR AR

HMCUH BTy =R AR E el

#MCU B 9 8 4 R AT

FERA T ESIESMbpsHIBEER ( Fosc=32MHz ), EX T BEHRE BTEFosc /16 & Fosc /1634

T

14.2 SP1 B8R

ERHREA (MOSI ) : ZfEREEERMBEN —ERERE , EXRIBIB MOSI e ERBRIET R

i, EREEL , RERBEEA.

ERAREE (MISO ) : EERERERMN —ERERMF. EXRIBIB MISO RIERBHEIIEAE

ARl , ERBE L, ERBEA. BFXRBAMRRMBEARBLER , EREH MISO 5| HER S MHEMREE.

B B BEEE ( SCK ): XS SR A 1E#E4] MOSI F1 MISO LI A ERNES BT , 5 8 AFER

Hi MOSI #1 MISO #& E&Eix — B il , MRREFREARMED , SCK EIRGH UL RIERRE, FE : R

BERIETREELE SCK 555,
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RERMBESIN (SS): SEREEERXMFHH —ERRESINSSEE  BoINERAREFS
RABRRBHES, ERHETUBBRBEHTERERBSSEI NN R ETRESERRR KA
B, QA —EEXRETUREBEAME. BTHLEMSO ERER , A—KEIAAH—ERRHE
EREBER, EERMEX A | SS5IMARAEEIE SPI ARAEEF 1788 SPSTAT R MODF ZEFM T ARy IE S
B X% 1%EEE) MOSI M SCK,

THMER , SSEIMTAMEREBIERHCIIREREA -

(1) BRiEERERE , SPI #2H|Z5 1788 SPCTL F1FE5H SSIG (VB 1, EEEEEETFERE
B RE—EERBHER , Bt , SPI RAEZ1FES SPSTA F MODF ZFH N T A EWE 1.

(2) RIBEBHWERE , SPI 4|25 1785 SPCTL #9 CPHA U SSIG & 1, EBEEERE
ERARE —EERE—ERRENBEAME S , it , REERBEFN |, TREETEERHRR
fBHSSE| MBERERBEABZ,

HERMBISSEI MM fERER , HEXRBUBBEXSI WERRET  MBHHERBE. AL
MISO EREEE SR , RAI LR AR MER U LR RERFHIZS,

RSSO MM AERERF | HSSHARASEE X IR MODF ( AT ), B MSTR i g4
&0, HETERZRR & HI YD FL AL ER AR

B MSTR=0( #4#3X ) R CPHA=0 8 , SSIG K EA 0, AALBEEREXEESSSINES , &

BEER S EREIX,

14.3SPI BRARESR

EXERT , SPIHERRE 4 RE , BRI RAEBEFEMN 4, 16, 64 = 128 748 , AIEIB SPCTL

HI1FE5H SPRILOMLETIRIE,
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14.4SP| ZhEE4E

» S
—MISO
M A
M “
ARG [ L vosi
> IR 2 VA Fead ! S i
v N - |
SRR il
A i —SCLK
Clock s
| \— —_ R 1§ 2 DL M _
TN A A $5
[\
AN
A\ 4
MSTR LA A ""STR+ TSPEN
SPIFzE il < T
T 8l <ld4l3| 9l ¢
elslglz | EléEsl;o'ig
2lalg|o PR "
VeV VRV \—ﬂ SPIFE il 27 17 2% ‘

SPLRA T AT 2% \ 4
PN AR A 2R

SPIRITIER #4515 ¥ THAL BE T WLET 2 BT %1/0

Figure 14-1 SPI ThBE S 4E B

14.5SP1 T4EHE =,

SPI AREAFEXFREXNTH —&, SPIRENEENDHRICEBBREMBTFRRTR. &
— S REMBE 7R TR ERHEX,

£ SPI BAME K BHESHWBINBERE  RIKER (SCK ) EMKSREIERE
( MOSI&MISO ) EERNBEMERRITEL . HRMRIBR (SS) AAELBRBREBRE ; 1
RUERBRIERESD |, AITEE2HE SPI EREELAVED,

B SPI EREEIB MOSI REIXERBIRRIBR |, HLRMBBEB MISO MREIXE R B ERIBERME
B RMERER - RETERMRrEREENES2ETEE, REBVEFRNEKSTERERAME
B SFR ik , ¥ SPI E¥F 1728 SPDAT ETRRERBEAREBME TSR , ¥ SPDAT HFiFRHET
BRERESBEUBNEFRNER.

AR BANERTEXEIFTERUNER,
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. . . MISO MISO
r B-bit Shift Register L« 8-bit Shift Register
MOSI MOSI A —|
+ >
5PI i SCK SCK
Clock Generator Voo
S5 T S5
Master MCU J:= Slave MCU
Vss

Figure 14-2 £ T X R EBE

FHEN

(1) BXRE

SPI EERfE#ZEFIRE SPI ERFLMWAAEERMEIENEE . —@ SPI EREEH R AR —EXER1E
AT AR B A

(2)

£ SPI ERAT , E— B THERET SPI BRI F 73 SPDAT , EREERAREBUEES.
MRBEBNVEFRPERFE—BAERNRNEEFEE—MBER, BEE SPI & ELE —E WCOL F5RN
RABAAR, BRFBEBUEFRTNERTEZINEE  BIXBUTSHE,

(3) &k

EEREEIR MOSI REXE R BIRRIBEE | BRI EAIERMH© T UBB MISO i HEXR
VEERNERER G EIRENRERBLE TSR, BER2E THRAE W SPIF FFE 1 IR TERRIX
TERBRRERZRTR. 2 SPI EEEKALEESR , BNERATLESPIFE 1 &FBH , BAEAET
—fUTEAEHER A AEL , FRSERPUEHER RXOV , MRBAZEWBOEL , MIRENER

TEWBAZREFR  BUEHE , SPIFATEREE 1,

PR

(1) BXRRE
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# MSTR B 0 ( BSSHFERERIMANR ) i, SREERRERNTIET , ERHEEBRPRMHEER
TR (SSEIMMEMIFEET ), TRIERHEEB AR (SPIFFEHWE 1 )

(2) #&ix

SPI fERRIE T T RERNBV E BHEE |, P SPI fERMBAAEERBRAB —RFNERMEE A E
BREERBNERNBTAREBNE SR, FRENABTAERIBXBUEFR , BB EEXE
Box00" i XK fH. FRABRRREBNVEFRORFEES (ABREEEXBES ), BE SPI
MELBH WCOL EFFMTHE 1, RRRET SPDAT R, ERBUEFSNERTIHE , #ix
WAREETE |, FETHK SPIF BTKE 1o

(3) W

REXT , HRERBEFIN SCK 5% , ERIEIB MOSI 5IEBA |, BEFHEERFTE SCKI2&H
B8, RR—ENTHERERTE , SPIFKKE 1, ERTUBBILLREE SPDAT FEHRES |
BHAET -—ERBEBTHRARED , FRSERPUEHER RXOV , RBARYUE |, BIREN

BERBTERBARREEFS  BUELE , SPIFAERE 1.

14.6 SPI EHE

BBMIERE FFERM CPOL LM CPHA iz, /I F AT LU SPI R SE R M MR A MRS B R
CPOL It ERRENRY A BIZRKHNEFMRE. CPHA LT ERKEMRL , BIERAFERBN

TERENKERRN, EREEHMEEIRRMFES  KEBMAURERERIE -3,
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SCK Cycle Number

SPEN (Internal)

SCK (CPOL=0)

SCK (CPOL=1)

QT TS g DT

1 2 3 4 5 6 7 8

T T
I I I |
! ! ! |
I I I |
I I I I
I I I I
J ! \ |

/

MOSI (from Master)

MISO (from Slave)

SS (to Slave)

Capture Point

SBEy
ss

i\(mse E)( b|it6 E}( blit5 >( blit4 EX b|it3 EX blitz 3)( bliH :)(
MSB ?( bits ¥ bits X b4 X o3 N bz X bt :X

L
L

1
1
1
i i
A ! A YA A ' A A A

Figure 14-3 ERMEIXEF X ( CPHA=0)

IR CPHA =0 ; BURTE SCK M — A MR I%E |, FTUAREERIB A ETE SCK B 58 —{E)R = B R 4@

FER, Bt , SSEIRM TRAERBRAKREN, SSEINEEBRERT —BUTHEXANS , #

BET—NTEZ B EHR XA , % CPHA=0 B | SSIG &%k , BISSIIBEE &I AL,

SCK Cycle Number

SPEN (Internal)

SCK (CPOL=0)

SCK (CPOL=1)

MOSI (from Master)
MISO (from Slave)

5§ (to Slave)

Capture Point

R CPHA=1,

1
I
1
I
:‘( MSB
1

1 I ]
9( bitt 1 LSB y
] 1
1

:Xbits :X bit5 lp( bit4 :x bit3 ) bit2
S | L

1 I ] 1 1 ] ]

)( MSB b( bits D( bit5 5( bitd b( bit3 ;X bitz [)( bit1 b( LB
i 1 1 1 1 1 1 1 1
1

1

Figure 14-4 EREIXEF X ( CPHA=1)

ERIBTE SCK W —Ein S ER B HE MOSI #R L, #ER1BIE SCK 95 —@n

ERFREEER. AFNSEESE—8 SCK AT 2 R TR ¥ SPDAT TR B#RIE. EXBEPRE

BEATRESE  BRAERBIRUE AN , EXHABNTEREN (REEH ) RARE (EUA

) T8, EEEREEAEAAE -—FRRBEESEHELER.
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Byte2 /( Byte3 X

~
oy

MISO/MOSI ( Byte1

Master SS /
Slave S5 /_\

(CPHA = 0)

—

Slave SS
(CPHA = 1)

1Ir

Figure 14-5 CPHA/SSES 7

14.7SPI1 HE& ¥ 3A

SPSTA HfFsa i —ERFA TR T SPI BEFHNEFHERBR

(1) ¥XHME ( MODF)
SPI EE N THERBE L RASSSI M LW EFAREEERREER T —3 , MODF ZF Lt
EWE Y ATEETE ) UIRKRASPIBEFRRPEES TRIBHERER, LRFERA B B)SFFR SPEN

{7 , BEN4RAEA SPI 1848 ; EIRFTEEE tbig B BB MSTR i, EEERL SPI E#HRF , MODF %A e g

2150, BE SPEN fi,

(2) EfrZ (WCOL)
EERRBA N A R EY SPDAT HEARFESIREEHR, WCOL VEHE 1, BRIET

2R, EHEE1E0

(3) #UWUEE (RXOV)
EERE—BRTERENABERAIZERER E LN SPIF 25 , S EREPURHEZRE RXOV, SPIF

WE 1K, REANERETEREARKTFR  BIZRHNERFA SPDAT sl &4ZEFR SPIF, RXOV

UTEEEE 1750,
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14.8SPI H B

MIE SPI ARKEFESE SPIF&MODF #BAEE 4 — 1B CPU fRETE R,
B ERHMEE T RAZE SPIF : TR — B THAERZX/BEREHERE 1.
WEE NS MODF : Z{UME 1 2I5RIEER ( =4 )ESSEIMEFFR—3, SSIG v 1( SS&

WAERE ) B , & MODF fEFE R,

SPI Transmitter
SPIF } \ \ SPI

CPU Interrupt Request
CPU Interrupt Request

MODF —‘_
\ SPI Receiver / Error

/ CPU Interrupt Request
SSIG

Figure 14-6 SPI FAETE RN ELE
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14.9SP| Bp B BR

SPEN | SSIG | SS | MSTR | E=#t#X | MISO | MOSI | SCK s
0 X 1/0 X SPIZhAEZEIE I/0 I/0 1/0 SPIZE 1k
1 0 0 0 e B H wmA | WA BRI
fesE R RBHEF, MISOESMH ,
1 0 1 0 =k A A
& LAk 2 FE TR HE T 3R

SSHELE A A , SSIGA
0o MRSSHERE)AIKE
T, AIBHBIEERTEH,
150 0 0 10 BAFASPI B A A
WEEMSTRASGES |, W E

B FEEREZEFEMODF | 1

RREER P

B 3 e EEEMOSIF

SCK £ /5 PE RE LA 2 (B 7R

BER, AFLEAEMBSCK

x (M) =kE =1
ERSTH (RIBCPOL
1 0 1 1 A
FEE ) LB R SCKHIR
iﬁﬂﬁﬁﬁo
EA FHEENRF , MOSI
x (BE) Ll i

FISCK A s H o

1 1 1/0 0 s i A WA | CPHATEEAO
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1 1 110
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B
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14.10 SPI RS 738
14.10.1  SPI #2HIF 8] SPCTL
fuiRER 7 6 5 4 3 2 1 0
RIW RIW RIW R/W RIW RIW RIW RIW RIW
BiuE 0 0 0 0 0 0 0 0
7 TR
SSIG SPEN | DORD | MSTR | CPOL | CPHA SPR[1:0]
e T i U RFAR iR
SSEI M fE R
7 SSIG 0: SSHBEREAREERGRIMER LS
1: MSTR FEERHRAEHEZNH , SSHERSZE /0 £
SPI fEREfL
6 SPEN 0: Zuik SPIRHE , HEAERNAEE /O(ER I/0 KRASM)
1: f£8E SPI #81H , HEAERA SPI BEER
B 5 E R
5 DORD 0 : MSBAEE#*
1: LSBS&i*
FIREBENEE T
4 MSTR 0: fesiE=
1: EHERN
3 CPOL SPI R SEARIEEEFE LT
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0: SCK ZHKREEF

1:SCKZHIBASEY

CPHA

SPI BFEEARALEE M T

0 : BURTE SPI RREERY5E —{EIE 0 BREK

1: BIRIE SPI RFEERY 58 — (B 0 B

% : SSIG = 0&CPHA = 0§ , BURTESSAIEIKERS) ; CPHA= 1K , &

¥R SCK MR SEIRBRE) .

1-0

SPRI[1:0]

SPI R A iR 2R B 4 422 1l (.

00 : Fosc /4

Ol . Fosc /16

10 . Fosc /64

11 : Fosc /128
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14.10.2  SPI RREFFEE] SPSTAT
frimeR 7 6 5 4 3 0
RIW RIW R/W R/IW R/W R R
EuE 0 0 0 0 0 0 0 0
TR
SPIF WCOL RXOV MODF
i
fuimeR | SRR oL
SPI & ERAZFM T
7 SPIF 0:EBmBE1E0
1: —REEATRE , FRE 1, biREEREF T
SPI BETZRIEFENL T
6 WCOL O:E®E1EO0
1: X BREFY SPDAT HTEIR/FEREE 1 ( EEEENERTSFE)
SPI #Z RS HAZFF L TT
O:E®E1EO0
1: BEBBEE  ERE1
5 RXOV
EE BRAY BUFF, BUUSHBEEE —EERMEETR AT ARBRZ I
BREREEWN SPIF 25 , B R ERZEWRT —EER a4 B EEBR SPIF
ZEHIRXOV #SE 1, RXOV & 1 T& € SPI &Ik,
B BEEFM T
4 MODF

O:EB®E15EO0
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1:SS5IMEFEE SPIEXF— B0, EREE 1 ( BN HEER ), B

AT R REH LT

3-0 - REN (RAR0, BEMN)

14.10.3 SPI BRI EFFSR SPDAT

A ERER 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
BNE 0 0 0 0 0 0 0 0
LT
SPDAT[7:0]
i
ViREE | AR BoL:

70 | SPDAT[TO] | —
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15 1ICERE

15.111C %%

> BRBERF

> ZEFHEARUEREN

> XEZTHBERHEIIE

> XZEMu ARG

> TEEERE (FHZ 100kbps ) FRIE ( H&Z 400kbps )

SFR INTERFACE

SFRDATA

SFRDATAO

12CADR

|

Address Register

4

|

Address Register

12CDAT S L

Shift Register

ACK

INPUT FILTER€—  spa

-
.

Arbitration And
Synchronization Logic

OUTPUT

—» SDAO

BCLK

Serial Clock Generator

INPUT FILTER

l«—— SCLI

12CCON T

Control Register

12CSTA

=
—

Status Register

N

*Ase ks S REN: O RGBT #1/0

OUTPUT

—» SCLO

15.211C ERHETERE

Figure 15-1 1IC ThAEHE Bl

YIBRER L 1IC RiE —RBFIERHR SDA M —IRBF KR SCL K. THR—TENBIEH

EEREEANETEASE  TERERE  BEROKRL—RERER , THEZERE SDARLE
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BHNERFERE SCL RERKE, ERASRNYANTE @ AR EREEN GBI LGHE-R

=

Eo
BERGCEHE B, BT ARERKE SRS E A SRR B T BABOE 2R 4, B0

FRRBURBATUETEAGREL TRE | EBUAR R F RELARBE RN S80E R EEREL.,

TERRFRH. B IIC ERbERES N,
Vdd
RUF% g Rup
SDA * P
SCL
SDA SCL SDA SCL SDA SCL
Holychip MCU R Other MCU Slave Device
Figure 15-2 IIC E R HFEZE
15.3EREELERN BN

IIC ERFRARIISAEREN , REMMUTENESUTHKESE , 8—EERLTE SCL
LEE-ARERTFEAEE. TRERSETIRENRLLAARBRBRENEEERE , SETA
ER 1, BREFRAER 0 REERERAEEFR , I AFERKRLNWEFIRERY | W0 Figurel5-3

FiRo

SDA / X

BRRBE lun‘F&g
ERENR | BEBEY

Figure 15-3 11IC ER#F L ERIN B4
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15.4 Bk LR IS5

IIC ERSEFEEERNBEPHENERLGR , eMIBIR  BBER. FLER. EFFER
ERAMEEER.

BAMR{S5R ( START ): ¥ Figure 15-4 Fi’R , & SCL A2 EFE , SDAHEEFREEFHE &
ERRER. EERFZRENER, S, REXBHRBEEAERIE( SDA M SCL BERSEF ),

THIBBRIERM ( START ) BHREVER.

R/~

5C1 T s5C1
I ju—r |
FRR1S SR/ ER B RS R FIEEH

Figure 15-4 Bth. EMHARK. FLER
=
LE{E5% ( STOP ): f0l Figurel5-4 Fi7R , & SCL A= EF K , SDA HREFASEFH®E K ELEEFLE
. THBIBRXEILER , HREREE,
BS54 ( Repeated START ): £ IIC ERHEEL , HEMEBIX—ERBERME —REFE ,
EERBAFLEGERZE , TRBBRXENHHKBER  TUEREENRENEFEN , AR THR
FIE S —ERMBE, W Figurel5-5 AR ,  SCL AEEFHE , SDA HEEFAESEHE , EL

EMBRER  CHAERR —ERBER.
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BIIAE SR
wrE | |

Wi | XX

| JEREEES (A )

:
gpe || . N
LEC I \ 7
|
s | REEEH(A)
L f
R B

Figure 15-5 |IC EFRHEH FEEE 55

FEEEM (A): BERE IC EEIKE 8 U tERER , MBXERN IC HHNBENEKETF
k. S—EERMUTERERER -V TRERENR  KRTICWIER. BEGERES 9 AREEH
HE , ERBARMAEE —REMT EEMERR , HRWERIBHIE SDA EFPRELEEER , B
BURGRERES SDA WE BT RELIEEER (A), I Figurel5-5 FiR. AT , — BTN TA
ERERTE I BRERT, NREBESBRKRAOEIHBIEFRESR B8, TRAMBALKX
BERERAY, MRRIHER/BWS  ERMBEESRRAT —BUTHEERE  BETIFEEER
RHHMEBRAERERE R , XN SDA R, THRENLBERFRFSK LEREE , SR, THIE
EEFLEREBRERSE , IRELENFHRER  ME—XFNER. RBER. EFFHRERN
FILERBRATEFRELE  BRECHRBRWSIELE , ERELTA IC ERERAENRZMGRES

A BB LE R,
15.5 BE R EE £ & Bl ¥ a5 5K

—MRIERT , —EREN IC BEAEBOER  FRER. RiuER, EREH, FILE
o

HEMBE—ERHKRENR , MB—X IC BE ; EEMHEMELR K BEERF LERER.
IC Bt LEENE—EMLTEBS 8 U , BEEABENERUTARSNT , & —ELTA
BEHMLARBE-—ERECT , SRBEHNENCTHEBRREREN £ HEREEERE B

HBAEIEER | BRBE
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BN EH FIEREH
ﬁﬁff MR ER
_ L
sm_:_\ /7)Y ¥ o1 Do".uA ,l" \ o7 os) __ Yaaf ix__;_
:  hremEEm L
| 115;,, |
| TR B, ::

B—riﬁﬁﬁﬁﬁ

« T ANV

Figure 15-6 1IC ERHEH & RH{FE %X
m

Figure 15-6 PR , B AR E VP REREEKEILET. EBFR TUAR EZRER RS — B
THERREET-EHETEMBELZRT —EENE , BEEREASRRE , EFEK
REMFZUGTERE , BREEENREREERNEEAGUBEERET. 4l , BEHRKREKET
TEREFEN B TAERE  BEEPEERIETHEERERE  PEHEETES e T — B THE

BEH, SRHEREEPEEERGHE SCL ARETY , EFPEIREETE T BN SCL.

15.6 11C EFRBEEULE

IIC ERERJHEMZNFAEEESRM , —ROBEE —EERAN 7 LR[4T, AR 7 Lx
SRS HRIRZERZRA 128 @, REREFEREN 7 LA BRAER L XBRET 10 it
HRFHEN 10 VT UE X MART S BRGHE.

‘BT RELIA , EALBBKE B TEANENSHEES 0 RELFBERMG. BT
WARE TRFERXMEREAINLERBER. ERVUEEAR , HERARBRBERETE

ElEEE R, MRB[DREEFUY , RRERGIEMEKRERN,
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5.7 FHEEANRE L AU TAERNBRE

o0 Figure 15-7 Fi7R , FHWE@REHE 1 B THERE , TWELELE START B35 , RARER
FEE ARG ERUNRE 7TV, BEENESNUTRERFEMNUT (RW), 0 RREHE
PRER(F), 1l REEHBERER (K ), SRHMETHESRBNESER (A), ETBKIIEEE
A BOXEIEAM  BESHNEOESER  ETRKIEEERE , B 1 BUTEng

B BESTRENEERER  EXRBIREGERE  EEFLER  FREXBRE.

EEER EEER BEER

} S

START |#E#fst| 0 | A |RAREzHE (A |ER |A| STOP
! b
— B TAER

Figure 15-7 Z#EIREEEH

B0 Figure 15-7 P , M EREHE | B THEERE , TWELELE START B35 , RARRR
ERX— BRI, CEBURZAUMNE 8 1A 0, RERBARBESS , SRR WS SR
FEEEH (A), ETHMKBIEEEHRE , REEFEOML , BASSEROESER  SXHKE
FEEEHRE  THERBBEEN (THEHBXBRBEW , “EEHBREREN ) FTAEHEE
EFBKRER  ARBRRFZXA —ERBEU | FR R UNEE 8 1A 1, RPBEMERERIE
BAEXBRENMER  ERETHESRBNERER  ETRRIIEBERE , RTTER 1 B
TAEMER , BEKGERE , TR FEBER  RATEEREN  IREMEESLER , &

REXIBRE,
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15.811C TR

15.8. 1 FHBIX MR

EEHBREXT , MRS ERERRXLEERMUITE. THER CRRRENERIERL
@ ICEN U 1 8 IIC FERHE , BRE STA LA 1 EAFTHBIEAENX K REERNEZR , AR
AERFLELERKER  HDELERKERR , S| FEFMUTHEMTE IICSTA HREERS 08H ,
ZEFZ4 IICDAT A B EREAUNNER TR IT R ( SLA+W ), SLA+W BRIRERE SI {14

AEE

(STA,STO,SIL.AA) = (1.0,0,X)
A START will be transmitted

<
<
A
08H
A START has been i
A
(STA.STO,SIAA) = (X,0,0,X) (STA.STO,SLAA) = (X,0,0,1)
I2DAT = SLA*W I2DAT = SLA+W
SLA+W will be SLA+W will be transmitted
@-
h 4 \ 4
)
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
slave mode

. ‘

(STA.STO.SI,AA)=(0,0,0.X) (STA.STO,S1,AA)=(1,0,0.X) (STA.STO,SI1,AA)=(0,1.0,X) (STA,STO.S1,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
Data byte has been transmitted A repeated START has Somined
ACK has been received been transmitted
or

30H "
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,S1,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

I

to master receiver

Figure 15-9 F #3151 X M2 BAR A8
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15.8.2 E M YE
ETHIBRERT | ARMRE SRS A TAN SR, SRERETRIEERAaN | £

WRIESR 2% , IICDAT FERZEA B ERBAH RER F BT 38 ( SLA+R ), SLA+R LT EERE |
B EE , EFTENLIT SI Z5EH IICSTA B A 40H |, S| EFEZBUES UMEZ R #EXIB R
HER , R AA ZEFNVEMT , THIBNESHBESREEIES  MEBE AA , THRIZRSEETE

FEEMR IR REBREARATHENNRE ARIUELFLERIERRBERPLERHR

FR6 % — IR G,

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

08H

A START has been transmitted

-
L

v
(STA.STO,SLAA) = (X.0.0.X) {STA,STO,S1.AA) = (X,0,0,1})
IZDAT = SLA+R I2DAT = SLA+R
SLA*R will be transmitted SLA+R will be transmitted

@ >

40H

SLA+R has been transmitted
ACK has baen recsived

68H o 78H

Arbitration lost and addressed
as slave receiver
ACK has baen transmitted

BOH
Arbitration lost and addressed
as slave transmitter
ACK has been transmitted

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

(STA,STO, 51 AA)=(0,1,0.X)

(STA,STO,S1LAA)=(1,0,0,X)
A STOP will be transmitted

(STA,5TO,51,AA)=(0,0,0,1)
A repeated START will be

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

Data byte will be received

NACK will be transmittad ACK will ba
58H 50H 10H ‘A STOP has been A STOP has been
Data byte has been recsived Data byte has been received A repeated START has transmitted transmitted
NACK has been transmitted ACK has been been transmitted
I2DAT = Data Byte I2DAT = 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

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

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

to master transmitter

Figure 15-10 = #3ZE A2 B AR A8
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15.8. 3t M B X 4R =K
ERMBEENT |, XL EMTHEER B E#IZWES. #E IICADR # 1ICCON HEZE , IIC

FHEHCH IR EN B (SLA+R ) MRMHEAKE |, h A IEARBEEE,

FERMAR SLA+W B4t |, BB S| RS AEERER B EMBNAR , BE TGS ERE
BREASEAVTAENCREOEE K MERERBIEE  IREEEREHEL D, REATHE
HERERE  MREERTET AA RS, REBRESR—ELTHEER , T-RERER2A 1, #

B AT HELL

(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

.
P

Y
(STA.STO,S1,AA)=(X,0,0,X)
12DAT = Data Byte

(STA,STO.51AA)=(X,0,0,0)
I2DAT = 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

v v v
{D B8H COH C8H

ata byte has been transmitted Data byte has been transmitted Last Data byte has been fransmitted
ACK has been received NACK has been received ACK has been received

(STA.STO,S1,AA)=(X,0.0,1)
|2DAT = Data Byte

r
AOH
A STOP or repeated
START has been received

v

’

(STA,STO,SI,AA)=(0.0,0,0)
Not addressed slave
will be entered; no recognition
of own SLA or General Call

(STA,STO,SI,AA)=(0,0,0,1)
Not addressed slave will be
entered; own SLA will be
recognized; General Call will
be recognized if GC = 1

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

A START will be transmitted
when the bus becomes free

(STA,STO,S1.AA)=(1,0,0,1)
Not addressed slave will be
entered; own SLA will be
recognized; General Call will
be recognized f GC = 1;
A START will be transmitted
when the bus becomes free

Figure 15-11 #E#4E% X MR AR A8
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15.8. 4 f¢ A R =\
EREEWERT | MR RBERSEMTHEER ., BXFRZE , ICADR HARHEIE

BRUFEOMIAE , ARREMEY , AA UAAREMEEE B SRB AU NEBTY | TR ELHKBE
%, 1IC EFA U EURER F @A B ( SLA+W ) S BERE P ENE, W0 RIERE KB,
AT B A S R R K

FEREMM SLA+W EHEER | BB SI B U RN EMBIXBRNER  ERHH , MR AA
A0, fEMASTE T — IR B MY E B ST 2 2R B £ FEZ ( non-acknowledge ), fE# th 457 E it 3f B2

THOBE  TREEW ICDAT MEMTAE , MRFERZNBINE MY TTHE,

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

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

>
»

(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
Data byte has been received Data byte has been received
ACK has been transmitted NACK has been transmitted
I2DAT = Data Byte I2DAT = Data Byte
h 4
A STOP or repeated
START has been received
_ (STA,STO,S1,AA)=(0,0,0,1) (STA,BTO,S1,AA)=(1,0,0,0) (STA.STO,S1,AA)=(1,0,0,1)
mT":‘j;?&‘?é::‘:é’;&gf'm Not addressed slave will be Not addressed slave will be Not addressed slave will be
will ba entered: no recognition entered; own SLA will be entered; no recognition of own entered; own SLA will be
of own SLA D;_ Gener‘;lgCall recognized; General Call will SLA or General Call; recognized; General Call will
be recognized if GC = 1 A START will be transmitted be recognized if GC = 1;
when the bus becomes free A START will be transmitted
when the bus becomes free

Figure 15-12 fE# WSR2 B AR AR
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15.8.5 BE S MY
REIEITI S M R — BRI | R ISR S AT 0, HEETUEY

MO EHAE T MR ISR 1ICSTA AT RIS | MR MAAR , th T A £ R,

(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

(STASTO,SLAA)=(X,0,0.1) (STA.STO.51,AA)=(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

v
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)

{STSQ)?ZSJ?;I:S::Q&ESD] Not addressed slave v{vill be Not addressed slal\:ve will be Not addressed slave v{vi\l be
will be entered; no recognition entered; own SLA will be entered; no recognition of own entered; own SLA will be

of own SLA o; General Call recognized; General Call will SLA or General Call; recognized; General Call will
be recognized if GC = 1 A START will be transmitted be recognized if GC = 1;

when the bus becomes free A START will be transmitted

when the bus becomes free

[

Figure 15-13 E#E IR A2 B AR RE

15.8.6 L A5k K8

BME IICSTA JRAERFER 24 EERMET —3 , ENRIEREIA OF8H F 00H AREE

58— (EIRREHS OF8H R ESAERMEREBIMEEER B, SI FEH 0 BXRE 1C @
EXR,

% —{EEFS 00H EREHMBREPREHE , ENYHEBIA START RFLERERERE
—BIENE |, Wit ut Y TTARIREE 2 (UIRBIF 8 Ut , RERMI TR TEEE LT , EHBEER
PESEEREE | SIESMENERIT , B IIC BN LRUTIER PSR | THESH IEYHRIITEE L
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eiEs | R SDA M SCL & |

TTABRREAEEE 1 H SI AEBE

B0l . RRBRINELE START REERIAER

B Sl ﬁwu

#% 00H A IICSTA, ERERBEEFRIE , STO

, A& , STO HERBFAEREFILERMER 1IC BRHF.

IIC EERHE4E SDA KKEFPEE , in—ER

CPU BEMHR BN TES , BB SCL EREE LB IXF/NFEREHAEMEE, & STAVE

fufs |, IIC BRBIENSERE , ER

A SDA ALK , TEEEERIBENR |

E SDA ERHERK

WM , 30X —EEEH START R4, EAGRRE 08H , BEETF5IEE. E SDA B , MRBX

EERBESR, IIC TRLIHTULARNEE IERT , ERNBERAERE , EAAMRE O8H ,
mAR2EA 10H, A BT EEE R E,
15.911C ERBEHRR T 1788
15.9.111C #4$I%5 %28 11ICCON
SIimaR 7 6 5 4 3 2 1 0
R/W R/W RIW R/W R/W R/W RIW R/W R/W
BuE 0 0 0 0 0 0 0 0
e CR2 IICEN STA STO sl AA CR1 CRO
R EL)
A imeR
i
7 CR2 | IIC BEREEIREN T 2
IIC AR BERENL T
6 [ICEN 0: 21k 1IC 148
1: BRE 11C &4
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5 STA

e

0 : FEXRIAEMR

1: ERSEARELERIAER. T, SHELERRELE —ARRBER. £
HEXT | IC ERFBREARBER—ERSECTER, B 1 EE—BAEENER

=5

4 STO

E1bfy

0: FEXEILER

1: TREXREEFLER , ERATERFELHREFLER. 1IC ERIBR
STO &5 STO BRHIFRE th AR 11C ERIBHESEERARAE( 1ICSTA % 00H )RR |
LRG| REFLEREIE NIC ERPFL, BHSTAR STO #HE 1, BEFHE
A TRBEAREE , IIC ERIEELEF LERE I BFEFRBER. WRFRIE

RIEHIERX | B STO IRBEIIEE UM |, STO SIS 0,

1IC &5 A ET RS T

0:88 IIC B5|hE4E

1: B4 NICEBEAMREE TR OFSH 2 A HARAEIEFE 1, HETEEO

EEZRFLT
0: [E18 NACK (SDA LASEY)

1: [E{8 ACK ( SDA L AEEF)

1 CR1

IIC BEREREMNT 1

0 CRO

ICEBEREZEMITO
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CR[2:0] IIC BEREIBEU T :

FOSC
CR2 | CR1 | CRO
6MHz 12 MHz 16 MHz 24 MHz BRRE
0 0 0 23KHz 47KHz 63KHz 92KHz 256
0 0 1 27KHz 54KHz 71KHz 108KHz 224
0 1 0 31KHz 63KHz 83KHz 124KHz 192
0 1 1 37KHz 75KHz 100KHz 148KHz 160
1 0 0 6.25KHz 12.5KHz 17KHz 25KHz 960
1 0 1 50KHz 100KHz 133KHz 200KHz 120
1 1 0 100KHz 200KHz 266KHz 400KHz 60
1 1 1 To MR8 ( FEMETFEE S ARIEHEIRRFLES)
15.9.211C RREFFER IICSTA
W iRSR 7 6 5 4 3 2 1 0
R/W R R R R R R R R
BNE 1 1 1 1 1 0 0 0
LT
IICSTA[7:3] -
iRSR | SITEFAR e

7-3 [ICSTAI7:3 _
7311 |1 sheets | 325 26 BT AEARAEES | SRAEREHES OFSH SVEBAI S 4ESE

2-0 -
RENL

15.9.311C #¥ T8 IICDAT

S imeR 7 6 5 4 3 2 1 0

R/W R/W R/W R/W R/IW R/W R/W R/W R/W
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’IuE 0 0 0 0 0 0 0
7 TR
IICDAT[7:0]
i
WEC i 7o RFAR R
J[o-¢:
IICDAT 28 — B TSR B IBEK N 1IC B, RE
S| B#E% 1, IICDAT HHERRIFTE | 7 1IC BEBEUBES
7:0 IICDAT[7:0] AEE IICDAT MiEREETHEEN.

E IICDAT MEREEL K ERFELNERNBSHEBALUER
IICDAT, |ICDAT EEREHR IIC ERE LN REMTHE, HitbkE

|, 7 E# 2% IICDAT RIAERHE,

15.9.411C {1t %783 11ICADR

S imER 7 5 4 3 2 1 0
RIW RIW RIW RIW RIW R/W RIW RIW RIW
EuE 0 0 0 0 0 0 0
LT RF
[ICADR[7:1] GC
fIfRER | {LTAHR BT
7-1 IICADR[7:1] | #R#4E=K : 11IC 5B B SR ut
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R

0 : RN HE 2 E

1: MR AAFRES 1, BERETULER  IRAAR 0, BEEEEFLY
A BRUTRAEREESEN , TREXEE, MIERE B AA SR,
EZEERT , EEREE T M EN ok AR TRE | AlAGHEE

Y,
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16 EBUFHADC

16.1 ADC 44

> B&% 16 @EAEHEER 2 EAEPEE (2 GND ) #9 12/10 2 ADC %l

> SEBBTHERAL 1V, 2V. 3V, 4V, VDD K EB Vref

\

> WEEERERNEESE

> AEREFERERUTH

>  ADC E#a58 B o]

> EREMR

> ZEBRAN

> ADC BEiEEi

> E@JE (P0.21E ) ADC B EMEE

ADCEN | ADCST | ADCIF

ADCL. ALIGN

4

B

Fosc

4

Y

Y

I Wi

4

T AD G 4

ADCRH %} {74

A

A

3 |

ADCRLZV 1725

A/DFE 4

A

Figure 16-1 ADC IhAEHE Bl
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16.2ADC ¥ EMEE

ERFEABEEN(IDLE K PD )% , \EBFERE ADC B EMEBINEES RS R EENIRE
EETEE T UER A —E 10 D8R ZERE,
BERENT :

BECIE ADC MiE2#2 | % 785 ADCWC SoRTIREE ;

=
m

2. #P0.2 BEABLLIAE ;

3. BB P02ELNERBEESTFEOERESME ( LWEE P02 LR EMEAS0KQ);

4. fE#E IE M IE1 F172R4E/ EA M EADC ;

5. EAEERN (IDLEEKPD);

6. MR Figurel6-3 P EBBHET  BLREF—EERME , ESESBEDIRA 42V
(@VDD=5V ) i , AMWIF EFUTEHNS. RHUEREEENER , FARFEA ADC
FEREER , HEBETE AMWIF &5

7. FRRADC Zh&E , ZR&E P02 LNERE , REFTENERENEHTRINZE,

VDD VpD
PxyPUO L
ANRN Function — | Iﬁ

Rpul
ANnN Function — P

AMXWEN—
To int t
IDLE or STOP ) Tonterup

ANn Function I

g
B
b AAN

* ANn

Figure 16-2 ADC & EM:EETh #EAE Bl
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ik
L]

Figure 16-3ADC R A RBEHEASEE
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16.3ADC tHEF 1758
16.3.1ADC #ZHI¥FF88 ADCCO0, ADCC1
ADCCO
iR 7 6 5 4 3 2 1 0
RIW R/W RIW RIW R RIW RIW R/IW R/W
ENE 0 0 0 0 0 0 1 1
LT
ADCEN | ADCST | ADCIF VREFO | VREFS INREF_S[1:0]
fRER | LA R
i
ADC #EEEREHIN T
0 : BAF ADC B E R
1: 3TB ADC B ER
7 ADCEN
AE 1 EEEEXT , ADCEN E#IA 0,
2. ADCEN & 1 it E#uEE % , BRI 20us R BRE ADC i,
3. BiE ADC Ei#iks , EEER ADC B EMEETIEE,
ADC RiEh#2 Hl4z
0: BiER%E K WHEAEHE 0, FERBREDR , 5EE 0 KR IEER,
6 ADCST | 1: BEEi

SEE  BBEIRAE  ADCIFEESLE 0, ADCIF{LA 1 B, B ADCST TEERK

BT ER,

ADCIF

ADC R BiZEEEML T
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0 : £ ADC &b i

1 BRERR, BRE 1, THRBEEXR (LAKEFO0)

REN (FE/0, BEN)

VREFO

VREF #i i fE5E

0 : VREF T H

1: $£5 M PO.4 & R0 VREF, LLRFEEERE P0.4 AEHW A , ™ B VREFS
AR 0

X . VREF B ERERE DRSS , EHVAEER,

VREFS

VREF iZ{#
0 : ERHP VREF

1385\ E VREF ( lLEF P0.4 R ADC SEZERIM A , EXBRAERBA )

1-0

INREF_S

ADC A# IS EBREEf T

00 : VDD

01 : AEB 4V

10 : REB 3V

11 : REB 2v

EE  AFSESRIEEA 2V i, VDD EBESH 27V ; RS EERE
¥ 3/av i, VDD EERRASEER 0.5V Bl L,

RFEAEBERNE , BEAG ADC BEERRIEFE VDD, AL — S

BRI,

ADCC1

i L

R/W

R/W

R/W R R R/W R/W R/W R/W
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BiuE 0 0 0 0 0 0 0 0
b
ICHS[1:0] XCHS[3:0]
5%
{UMRER | (LTTRFER LA
ADC i A B8 RE
00 : ZiIFREPBEEZEA
01 : 1/4vDD % ADC % AiB&E
7-6 ICHS[1:0] | 10 :{REE{x
11 : GND #A
X EETRISBEEER , NEPEERE XCHS[3:0|BEREA 1111, BAIF
REEE AR A ERE B M EPEE E R TR M
5-4 REML (BEHO, BEMN)
ADC /B A BIiEEEF
XCHS[3:0] = x(x = 0...15) , RNEBIAIEES AN , 21 XCHS[3:0] =3,
3-0 | XCHS[3:0]
RTENRABEEARNBEE AN3, HEPBERRIRE XCHS[3:.0] , EEREY
FEE M9 ThEE RIS B A .

16.3.2ADC ##]% 178§ ADCC2, ADCC3

ADCC?2
AR 7 5 4 3 2 1 0

R/W RIW R/W RIW R/W R/W RIW RIW RIW
B E 0 0 0 0 0 0 0
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LT RF
ADCL ALIGN ADCTS[2:0] ADCSJ[2:0]
IimeR | (AR R
ADC B ERRERHIN T
7 ADCL 0: ADC B#:ERA 12 (U TR
1: ADC B#ERS 10 L BIR (BN 12 (U nBIEM S 1011 )
6 ALIGN ADC ERIEI B A Gt , R TEMN ADC BRI RAK

ADC R84 4MHZ B B & 1tk 3bits £ 000; —XE#RFEE 22 {8 ADC_CLK
ADC FFEA 2MHZ&IMHZ B |, BLE It 3bits A& 001 Si#& 010 ; —/RE#E
E 1918 ADC_CLK

5-3 ADCTS [2:0] | ADC BB R<IMHZ B , BoE Lt 3bits A& 011 5% 100 =% 101 5§ 110 5 111 ;
—REREE 15 8 ADC_CLK

X BB T RS ERBERNTSEER 1/2/3/4V , IREFE VDD 2 E

TR , &5 ADC iEAZ D |, #ALUESE 15 {8 ADC_CLK

ADC BFiEBEZE{ T

000 : Fosc/2

001 : Fosc/4

2-0 ADCS[ZO] 010 : Fosc/6

011 : Fosc/8

100 : Fosc/12

101 : Fosc/16
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110 : Fosc/24

111 : Fose/32

ADCEREBENIRP R -
ADCRH ADCRL
ADCL | ALIGN
71654 |3|2|12l0|7]|6|5|4|3|21]0
O O D11 D10 D9 D8 D7 D6 D5 D4 / / / / D3 D2 D1 DO
O 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
NAmER 7 6 5 4 3 2 1 0
R/IW R/W R/W R/W R/W R/W R/W R/W R/W
BNE 0 0 0 0 0 0 0 0
ST
IVREFS | FCLKEN | ADCST_OEN TRIGSEL[4:0]
AR TR =
ADC 1V AZiEEN
7 IVREFS 0 : B ADCCO FH1785188 INREF_S XKRE
1: "A85AH 1V
BIERAIBSEESEE , ADC EHH IEFEEE
6 FCLKEN 0: FEARZK ADC A& R ITETE 2MHz RYSER
1: FHARZH ADC AJ AR R ITHEE AMHz HISEER
ADCST ¥t E8E
5 ADCST_OEN
0 : ADCST {E5%%¢ P2.0 Ml HZE 1
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1 : ADCST {55 P2.0 Ml H fF 8t

4-0 | TRIGSEL[4:0]

ADC fBEERIEE T

00000 : ADC &1 E{ZH ADCST(ADCCO0.6)3Z= I

00001

00010 :

00011 :

00100

00101 :

00110 :

00111

01000 :

01001 :

01010

01011 :

01100 :

01101

01110 :

01111 :

10000

10001 :

10010 :

10011

: PWMO EFR

PWMO TR

PWMO A1 &

: PWMO #R 2

PWM1 EFR

PWM1 F &R

: PWM1 &

PWM1 #X B

PWM2 EHHR

: PWM2 T B&R

PWM2 & 2

PWM2 #& 2

: PWMO PTig A i

ADC_ST B EHia

ADC_ST EMT kR

: ADC_ST BRI n
SRS S MY T BE B A — R AHESEH
SRS S MM AREBRE 0 RE - XM ABESSH

: ATERER 5 M AERE 1 B4 R ABESH
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10100 :

HitfE : RE

FTRFER 5 A —IREEBITE B4

AR ADC E sk Bl ADCST W EEE 0

EE 1, PWM R EEREEATHOHBEENXH PWM & H

2., § ADCST & 1 B ( EEE# ) , ABBREFETEHE ADC EX|

16.3.3ADC 8 3 i RF 5T RFB§ ADCDLYH, ADCDLYL

ADCDLYH
NI EmER 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
BNE 0 0 0 0 0 0 0 0
LT
ADCDLY[11:8]
i
g it AR iR
7-4 REBL
3-0 | ADCDLY[11:8] | ADC /\EBfi& S IE RFRU BN AT RFBRIV S 4 11
ADCDLYL
AR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
EBNE 0 0 0 0 0 0 0 0
LT

i

ADCDLY[7:0]
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frimeR TR R
ADC S\EREERIE RS RU BN RIS RRAVK 8 1 , ARESN SRS ERE ADC 2
7-0 ADCDLY([7:0] | BIffi A —BRAEERY , FEHERFRTEF S R BF 4G ADC Eift

HERSBERI=ADCDLY[11:0]* ADC B$E
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16.3.4ADC &P MR 5 FFE8 AWDCON

AWDCON
P ARER 7 6 5 4 3 2 1 0
R/W R R R R/W R/W R/W R/W R/W
EuE 0 0 0 0 0 0 0 0
LT
CONT | AWDIF | AWDIE | AWDMOD | AWDEN
iRk | LTAER L
7-5 - REMN
ADC EBEHER MR
BB ADCC1 Biti& ADC HIiBiE , BlE CONT=1, £ —)X ADC B EEHEE
4 CONT B, ADC THEEH ADCIF BEfuTt , X BREHRPEERER , RS
T ADCIF, EEEBHRB T —ANER BIERAHITHEAERENS
178l fE &5 S CONT =8 ADCEN
B EMMIEFF N T
(U T HEERE AWDMOD U TR E , MBS/
3 AWDIF
0: REBREBREBEMAEH
1: BREBEEMRES
EEE P I M ETERE(L
ZNTHERERENER , ARZLRAHFEREEFMA,
2 AWDIE
0: 2 I EBREMAFE
1: AFFEEEM A,
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B EMAMEREREVT
1 AWDMOD | 0: W3R # ADC B ELHERBENEREN SN SKRE , AWDIF EfL

1: MR ADC ERNEBELEBRSNMERER KRR SEE , AWDIF Efr

AWDEN : 7£ ADC Bi& - FRBEEREM R
ZALTTHEEERENER,

0 AWDEN
0: ZHEREMM

1: ERREEM

16.3.5ADC B E{ELLEBFF8F ADC HTRH, ADC_HTRL
ADC HTRH

A imER 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W R/W
BuE 0 0 0 0 0 0 0 0
T
HTR[11:8]
iRER | TR iR
7-4 - REBHL

3-0 HTR[11:8] | ADC ERELLEKFFHRS 4 L

ADC_HTRL
A AmER 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
EBNE 0 0 0 0 0 0 0 0
L T HTR[7:0]
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i
ERSR | LTRER fREA
7-0 HTR[7:0] | ADC ER{EBELEFFHK S
16.3.6ADC {EM{ELL B %788 ADC_LTRH, ADC LTRL
ADC_LTRH
A imER 7 6 5 3 2 1 0
R/W R R R RIW RIW RIW RIW
BuE 0 0 0 0 0 0 0
L TTRF
LTR[11:8]
i
ffmiR | LTRER fRe
7-4 - REB
3-0 LTR[11:8] | ADC ERELEFFES 4 1L
ADC_LTRL
A imeR 7 6 5 3 2 1 0
R/W RIW RIW RIW R/W RIW RIW RIW RIW
BE 0 0 0 0 0 0 0
L TTRF
LTR[7:0]
i
fimis | LTRFER fREA
7-0 LTR[7:0] | ADC KRR {ELLEZF TR 8 1
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16.3.7ADC EREF R MFFEE ADCCONTV
ADCCONTV
frimeR 7 6 5 4 3 2 1 0
RIW RIW RIW RIW RIW RIW RIW RIW RIW
EaE 0 0 0 0 0 0 0 0
L TTRF
CONTV
i
fufmiR | LR R
ADC EEE RS
7-0 CONTV
EREA 0K , A—EEEERER , RETERM CONT f ADCEN

16.3.8ADC EB R MR T FER ADCGAPV

ADCGAPV
W iRSR 7 6 5 4 3 2 1 0
R/W R/IW R/W R/W R/W R/W R/W R/W R/W
BNE 0 0 0 0 0 0 0 0
TR
GAPV
i
ViRSR | {LTRHER L
ADC EiEHE IRl EE
7-0 GAPV EEREES O , ADCEBEHBRXIEET , €EMT ADCIF , RAERFRE
BE#®TT —REEER,
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EBREENERE 0 i, ADC EFERRERT

ADC Bt THET , SHHERAMT —XEHR,

, @B ADCIF , R

16.3.9AD Ht i R EFF8F SCRHx, SCRLXx(x=0...7)

LM | AR i
70 SCRATOL | o mgm msta
7-0 SCRIXTO] | ey ary

X ADC RER 12/10 U7t |, th 32 &R 75 @426 Tz Hl,

EEEERE | TTLFEN 8 AERENE , F—AERNERKEMRIE SCRHO, SCRLO #1 ADCRL,

ADCRH 1,

ERNMEREFE BRI | SCRHx, SCRLx(x=1..7)"ALAE RAM A , —H#E 14 (v Tl

16.3.10 ADC iR &FF8F ADCRL, ADCRH

ADCRL
A imER 7 6 5 4 3 2 1 0
RIW RIW R/W RIW R/W R/W RIW R/W R/W
BNE 0 0 0 0 0 0 0 0
L TTRF

ADCRL[7:0]

i

ADCRH
S imeR 7 6 5 4 3 2 1 0
RIW R/W RIW RIW RIW RIW RIW RIW RIW
BNE 0 0 0 0 0 0 0 0
1 T ADCRH[7:0]
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i

s | U L
70 | ADCRHITO | \pemimi 2smeE | B EE ADC BRERERREE,
7-0 | ADCRL[7:0]
FiE) ADC S5 ER -

(1) fE4E ADC #848 ;

() BEFEHLtW AEE.

2EER, BnNE ERERUESAEF;

(3) ADCST & 1 Bith ADC & ;

(4) %45 ADCST =0 5% ADCIF=1, 218 ADC HEifE#E

&% ADCIF ;

(5) # ADCRH/ADCRL EEEIREH ;

(6) ERIER 3-5 FRE —IREH#,
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16.3.11 ADC MiEE#%|&F 1788 ADCWC

ADCWC
A ERER 7 6 5 4 3 2 1 0
R/W R/W R/W R R R R R R
EuE 0 0 0 0 0 0 0 0
TR
AMWEN AMWIF
W iRSR 7 T BFaR BoL:
ADC MAERFE 4R /o FF L 7T
0: 21 ADC MAEE{E4R
7 AMWEN
1: foFF ADC MiERE4H
EE A ADC MREEIRAERF | EERIRA ADC,
ADC MR8 E P BT ESS ot ( B2 ADC Bt AP E & )
0: & ADC MAREREAH P | EREEVS O
6 AMWIF 1: 34 ADC MAEERE/E AT  TEEEE 1
EE ; EMBRERZIEE  BIERERE  YEESFHAIEHE 1.
FZE(FRE EADC,
5-0 - REBL

X MRS SRR I EEREE.
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17 {KERRA/LLEBER

17. 11K B/ BB 151

> XFAEE VDD ZREMTERRA , I B A ELE PER

> XEEBBRA , WHAUEEREREN

> LVD &1L : 4.2V/3.9V/3.6V/3.0V/2.6V/2.4V/[2.0V/1.9V

> RELEBERINEE

REFER RN BOR — 4 , 1240 VDD ER , (EBIY R BOR , Rt AT LRItk BOR REE
BESHERRIERY TERSHERJ|THRIEREY, HERIH. HETAHTE , HEE

LVD EBRATBRE—ENERESYE , BEFERA 0.1V £H, BESBUEBTHEIFME LVD
EREMULK LVD EELRHERIEE , MERYEBFZ LA F LVD B TERE+0.1V K LVD
A ERREN T EER.

LVD AR P26 SINLEMER , SENERQUERE 08V B , BHEER , ZHE A, A
TELBEHER ; BHHTAN  REBRIKELEE, REBRUEENERPERNEE TS
& F 1% PD XM IDLE A EE,

LVD#EIVDDERE , TREELEE , B BENPEIS &S RPDEXFIDLEME K HREE,

264



@ holychip

HC88LO051F4
CMPPS[1:0]
0.8V
» 00
s oonpze ™ +
. +
> 10 CMPSTA
P1.1/CMP3+ > 11
LVDCMPEN
VDD & 0
P2.6/PLVD/ICMP- | 1
LVDS
Figure 17-1 LVD/ Lt B2 1E B
172K BEBR A/ L B2 H BT 1758
17.2. 18 H1F1F88 LVDC
A imER 7 6 5 4 3 2 1 0
RIW RIW RIW R/W R RIW RIW RIW RIW
BuE 0 0 0 0 0 0 0 0
T
LVDCMPEN LVDS LVDIE LVDF LVDV

i e

i STHFR

M

LVDCMPEN

LVD/Lb BB ERENL

0: Z b LVD/LLERES
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1: AFF LVD/LbE S

LVDS

LVD #RlhEE N
0: ¥8l vDD ER

1: BB P2.6 IRER (0.8V, 45% )

LVDIE

LVD H i o R
0: 2k LVD H§f
1: RFFLVD
EE 2R REAFRE , LVDF th B 1, BENEE EA B 1,
ERGELEBHER,
ELVDS & 1, #8 P2.6 HRERE :
LVDIE=0 : R EBRRAEE

LVDIE=1 : 3R E B8

RE

LVDF

REBBRAUFEFNLT

0: HRHEEKEBEO

1:VDD ERERBARIZESE  THEE 1, hiEHEXR

X vDD EREABAERKZ AR LVDDBC FEHRRENHAKRER
FTEELVDF, BRBAERE , TEHEERZNT , KLABRWEESR , R
B VDD ERHESARAERE , SR seRER , R VDD E

BEHEEFEENRUERE , REBRELER LVDF /.

2-0

LVDV[2:0]

VDD ERAIERERIZN T

000 : 1.9v
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001 : 2.0V
010 : 2.4V
011 : 2.6V
100 : 3.0V
101 : 3.6V
110 : 3.9V
111 : 4.2V
AR LVD MRAIZERRER BOR EBZ LI HER,
17.2.2 LB ThRESR $I T 7788 LVDCMP
R 7 6 5 4 3 2 1 0
RIW R R RIW R RIW RIW RIW RIW
B’uE 0 0 1 0 0 0 0 0
b
DBEN | CMPSTA CMPIM[1:0] CMPPS[1:0]
UimeR | TR L)
7-6 RE
SHEHERE
0: FHH
5 DBEN 1:H#
AE

1.LVD f1 CMP &EA ;
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2. FEEANZHARXTEBTEY , BHEEEANZRAERXE DBEN

REHIREHEA

LB ER A IR A

4 CMPSTA | 0: R ERERIRERKER

1: EBRBREREBARAIRER

& CMPPS[1:0] &1 00 B , EERBEMSEES -

00 : FiEf¥ LVDF

01 : CMP+#/NA CMP-E| KR CMP-#&E 1Y LVDF ;

10 : CMP+{EKRRA CMP-E|/NMR CMP- R EE (Y LVDF ;

3-2 CMPIM[1:0] | 11 : CMP+#£/M CMP-E| K CMP-Z, CMP+#£ KA CMP-ZEI/NA CMP-#f
E{ LVDF

EER PWM FLT KRk , FERBIFFRA 015 10 ;

01 : CMP+HERB KR CMP-HNER , @E4 — @ PWM FLT SRR ;

10 : CMP+HIER/NA CMP-NER , €FE4L — @ PWM FLT SWES ;

LEBRES IE umiE My

00 : 0.8V

1-0 | CMPPS[1:0] | 01 : CMP1 B A LL B B3 #Y IE mdar A
10 : CMP2 B 2 LL B B3 Y IE ik A A

11 : CMP3 B WA L BIES /Y IE imia A
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17.2.3=#H25|FF88 LVDDBC

A ERER 7 6 5 4 3 2 1 0
R/W R/W RIW RIW RIW RIW RIW R/W R/W
EuE 0 0 0 0 0 0 0 0
LT
LVDDBC[7:0]
A im ek 7 TTRFSR =R

LVD SERHZ S
7-0 LVDDBC[7:0]
SEHEIEFR = LVDDBC[7:0] * 8Tcpu +2Tcpu

AR BEEEANZREATEDER  RHEERANZREAXBBITH.
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18 EXE@LCD

18.1LCD B

> ¥ 1/2Bias B LCD Bif&
> EREEEHTEE

> COM OBENEERE

> LCD ##l{5%% (COM F SEG ) HEBEXER

VDD

LCDENU

.

COMXEN

;

% VDD

LCD

COMIEF¢

| CoM

LCDEND

N
it

RLCD[1:0]

Figure 18-1 LCD RFIEE
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18.2LCD 5

— AN LCDR BB E M {EFrame , BlFrame0FFramels

Frame 0

TEFrame0H , COM{E 5k E H o LA2VDD , 5=2VBIAS=1/2VDD ;
TEFrame0 , SEGE#E# H AT LARGND , = 2VDD,

Frame 1

TEFrameld , COM{E5RE H AT LARGND , =2VBIAS=1/2VDD ;

TEFramel , SEGEaEE H AT AR VDD |, 52ZGND,

BBEREXEHEENI/OERFFERAECOMOE LA VDD , GNDRVBIAS, 1/2VDDEEIR
LCOEMEN 7 B H oL | RIONEABREARLE A |, HENCOMPXENSESE ; VDD, GND
RIBIBIO O MR HIFORER,

EiR R EHENI/OER S IRESEGH B #1# tHVDD=®GND, %EASEGOMIORIESR

10O By s8R HE e HH 1 FOREH .

271



@ holychip

HCB88L051F4

THRNRVEERT —EFAEARNXEENHEL/2BIas LCOK ., EFBE“1"AKRHTLCD,

COMNFISEGm3| Ml L FRE £ COMAMSEGIS RN ( 051 ) BEi

1/2Bias, 1/4Duty

COoM3

COM2

o

COMO

Ccom1

COMO%

COM1

SEG1
SEGO

COM2

COM3

SEGO

SEG1

Frame =0 N Frame=1 »

T R
1 R

1 T

%OJ e o o
L f

(ERARAE

X - BREPRBEER COM 5 SEG HERERFERNUTE.

Figure 18-2 1/2bias LCD jE &
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VDD

1/2vDD

GND

VDD

1/2vDD

GND

VDD

1/2vDD

GND

VDD

1/2vDD

GND

VDD

1/2vDD

GND

VDD

1/2vDD

GND
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18.3LCD HBF 788
18.3.1 LCD %% 8% LCDCON
WE 7 6 5 4 3 0
RIW RIW RIW RIW RIW R R
BivE 0 0 0 0 0 0
T
LCDENU | LCDEND | RLCD1 | RLCDO
frmaR TR R
LCD L g
7 LCDENU | 0: b
1: fERE
LCD T fEgeZHIfr
6 LCDEND | 0: Z
1: fEge
38 LCD EMEEN
00 : 10kQ
5-4 RLCD[1:0] |01 : 25kQ
10 : 75kQ
11 : 175kQ
3-0 =&
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18.3.2 COM O fEREIR$|FF8¥ COMPOEN-COMP2EN
P ARER 7 6 5 4 3 2 1 0
RIW RIW RIW R/W RIW RIW RIW RIW RIW
BiE 0 0 0 0 0 0 0 0
BT
COMPXENT[7:0]
LA
friReR {7 TTRFSR R
BX 88 LCD COM IhRERERE(
0:Z)F Z&EIO
7-0 COMPXENy
1: fEgE
A x=0~2y=0-7

275



@ holychip HC88LO51F4

19 SEIE TUERBIERCRC
19.1CRC 4

> 16 fZCRC
> CRC %R EREH CRC-CCITT ZIER , B 0x1021
>  WMETERA 0x0000 =% OXFFFF
> HERERARAE-FER
F—REHERSE[CRCH: CRCL] , HE#HAREBMNCRCIERR,
BB E % 787 CRCC By CRCRSV (U REEZFHHEAE , EFAEHEZAI CRCHEER | R

BEBZ1EET CRCC 9 CRCRST {uf , 7€y CRC 51 E8% , BREANERISLIFWAESTE CRC

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

Figure 19-1 CRC Thae4E B
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19.2CRC tHEF 1788
19.2.1CRC # %% 1F88 CRCC
AIimER 7 6 5 4 3 2 1 0
R/W R R R R R R/W RIW W
BNE 0 0 0 0 0 0 0 0
T
CRCBIT | CRCRSV | CRCRST
NRER | ITTRFER iR
7-3 REBH (BB, BEN)
CRC BIT B&E2 54
2 CRCBIT 0 : MSB first
1 : LSB first
CRC B HEREEN
1 CRCRSV 0 : E{z#¥1{E A 0x0000
1: B ¥I{E A OXFFFF
CRC FtEBEMEFIL
0 CRCRST
B 18 CRCEERS K EEAHEFO
19.2.2CRC ¥¥&F1F8#8 CRCL, CRCH
CRCL
ArimeR 7 6 5 4 3 2 1 0
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R/W RIW R/W RIW RIW RIW RIW R/IW R/W
ENE 0 0 0 0 0 0 0 0
L TTRF
CRCL[7:0]
ffmiR | fALTEWR FREA
BAEREA CRCEHESNBALER
7-0 CRCL[7:0] | FEHEIRRA CRC FHEFERME LT
EE BAERE  BHBEE CRCEHE , & HBEIM.
CRCH
I imER 7 6 5 4 3 2 1 0
RIW R R R R R R R R
BuE 0 0 0 0 0 0 0 0
L TTRF
CRCH[7:0]
ffmiR | TR R
HESEREAEREN
7-0 CRCH[7:0]

BHBIRR A CRC STEERN SV TE

AR B-XBAGHERR A ERREHEN —KGTEERARERK,
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20 fKi5R1F

1. SEBENEERE

> P27 BAEEMSIN (B ) ROERNBEMSING , BEERAEE /0 FH
> P27 AEBI0 5IH
2. BOR fE#E
> FRFY BOR fE&E
> BIBATEZRENK BOR B , ERSZFNRBEBTLUER 1.8V

3. BORBRAER

1.8V
2.0V
2.4V
2.6V
3.0v
3.6V
3.9V
4.2V

4. BUREFRMN

> 1ms
>  4ms

VV VYV Y YVYVY

A\

>  8ms ( B )
> 1l6éms

5, F_EEQREER
EREAURBILEREREEBFTRMBARAE vy, REESAN IK L TEREN , BIFE=

EEMEMUINRIE 10 A4 ERLTE , MBTERE-ELLOE,
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21 ET R
BhRCF BHRS fucid | A RS
BREESES
MOV A  Rn EIFEEE TR e 1 1 OXE8-0OXEF
MOV A, direct EE; J0RI- ¢ S Yt 2 2 OxES
MoV A, @Ri R RAM B RI% TR 08 1 2 OXE6-OxET
MOV A , #data 3 EDB% IR s 2 2 Ox74
MOV Rn ., A YISt 1 1 0xF8-0xFF
MoV Rn , direct B AR RBER 2 2 OxAB-OXAF
MOV Rn , #data VBRI F S 2 2 0x78-0x7F
MOV direct , Rn FEeR BBt 2 2 0x88-0x8F
MOV | direct , direct B 7 4 R B B At 3 3 0x85
MoV direct , A B INEE% BB 2 2 OxF5
MOV | direct , @Ri RIHE RAM ¥ERHATI B4 2 2 0x86-0x87
MOV direct , #data S BN EUE BB it 3 3 0X75
MoV @Ri , A R85 BRI RAM 1 1 OxF6-0xF7
MOV @ri, direct A i R BRI RAM 2 2 OXAE-OxAT
MOV| @i, #data 37 BN B B R RAM 2 2 Ox76-0x77
MOV' | DPTR , #datal6 | 16 {1 7E 3 BIME A BIERHEE 3 3 0x90
MOVC | A @A+DPTR REGH AL TIR S 1 3 0x93
MOVC | A, @A+pC RAE( AR EI R 02 ! 3 0x83
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MOVX A, @Ri B RAM(8 fizfiz 41H)3% B 82 028 OxE2-0xE3
MOVX | A @DPTR SAED RAM(16 fizfiz31h)3% B R 088 OxEQ
MOVX @Ri , A K088 SIS 5 RAM(8 fzfii) 0xF2-0xF3
MOVX | @ppPTR, A KNBEE TS RAM(16 Rz fzit) OxFO
PUSH direct B4 4 5 R 0xCO0
POP direct B 454 1 35 318 L o 0xDO0
XCH ARn =iz R pNEE iR 0xC8-0xCF
XCH A, direct B 4 5 R R RIS OxC5
XCH A, @RI B4 RAM FIZ psessif 0xC6-0xC7
XCHD A @Ri R4 RAM FIRIBSIIE 4 R 0xD6-0xD7
|
HBERSIES
INC A S 1 0x04
INC Rn =iz 1 0x08-0x0F
INC direct B S BN 1 0x05
INC @Ri B4 RAM 41 1 0X06-0X07
INC DPTR BIRIEEN 1 0xA3
DEC A EINERE 1 0x14
DEC Rn =izsa 0x18-0x1F
DEC direct A 4 R 1 0x15
DEC @Ri 9% RAM R 1 0x16-0x17
MUL AB KB B SHEAT OxA4
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DIV AB KRR B B 0x84

DA A BT ELEE 0xD4
ADD ARN =i E R R A 0x28-0x2F
ADD Adirect B B B R hNEE SR A 0x25
ADD A@Ri R RAM B MEERF 0x26-0x27
ADD A #data M BB EE R ES R A 0x24
ADDC ARn BHiFERE R M/ R ( HHEL ) 0x38-0x3F
ADDC A direct B BRI R MBS RA ( HHELL ) 0x35
ADDC A@Ri B RAM EERNZERA ( HHEL ) 0x36-0x37
ADDC A #data SMENEERRNEERA (AL ) 0x34
SUBB ARn EMBRESEFE (BB ) 0x98-Ox9F
SUBB A direct ENEEEEEAUER ( BEA) 0x95
SUBB A.@Ri RN R RAM ( S ) 0x96-0x97
SUBB A #data KB E BN ( AL ) 0x94

EEENEES

ANL ARn SRR 0x58-0X5F
ANL Adirect (Y 4t R B B R NS 0x55
ANL A @Ri f9#% RAM“E2 B R hnss 0x56-0x57
ANL A #data M EDE B E R hNES 0x54
ANL direct,A Rnss B E i it 0x52
ANL direct, #data 3 ENE BB B it hk 0x53
ORL ARn SEEWERME 0x48-0x4F
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ORL Adirect B 40 R B B N ge 0x45

ORL A@Ri RIHE RAM“"EIR g8 0x46-0x47
ORL A #data M ENg=REI R s Ox44
ORL direct,A RNEs =B EiE it 0x42
ORL direct, #data 7 BN s El iE it it 0x43

XRL ARN BHE RN ERME 0x68-0x6F
XRL Adirect B ER B R FIR N 0x65

XRL A@Ri B RAM 2= EIR ngs 0x66-0x67
XRL A#data MEECE TR NS 0x64
XRL direct,A R hes BT E it 0x62
XRL direct, #data VAEEREE it 0x63
CLR A BMEEE OXE4
CPL A EmERR OxF4
RL A KMBEB LR 0x23
RLC A BERNBEE LR 0x33
RR A EmzEE LR 0x03
RRC A FEVRMFEE A 0x13
SWAP A EmaaE. K 4 Ui OxC4

EHIEBEES

IMP @A+DPTR 1A% DPTR KM EER 0x73
3z rel KMEHO AEY 0x60
INZ rel KMBH 1 NEB 0x70
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CINE A direct,rel eRmEREmU MR MNZR , THEFER 0xBS
CINE A #data,rel LB BMR M , FTHSEB O0xB4
CINE Rn,#data,rel HBSEFEMINE , FHZER 0xB8-0xBF
CINE | @Ri#datarel | HLBSTEDBARSERAM , FHSER OxB6-0xB7
DINZ Rn,rel HEBR L, TH0 BER 0xD8-OxDF
DINZ direct,rel BRI ERR 1, 750 BEB OxD5
NOP 2Rt ARNEEER 0x00
ACALL add11 gHRARER xxx10001b
LCALL add16 EFAEES 0x12
RET ®’ERERE 0x22
RETI e RS R RE 0x32
AJMP add11 MR B ER xxx00001b
LIMP add16 BEERER 0x02
SIMP rel WARAEER 0x80
mHMES
CLR c BB 0xC3
CLR bit EEEEEU 0xC2
SETB c B s 0xD3
SETB bit B EEENT 0xD2
CPL C BUR L 2 0xB3
CPL bit = B E 4k 7 0xB2
ANL C,bit By B B 0x82
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ANL C, it B E U A R BB B B A 0xBO
ORL C,bit EREE U B 0x72
ORL C, /bit B $32 7E 143 B4 R B R B L OxAQ
MOV C,bit B 43 7E bk v 35 B E OxA2
MOV bit, C AL 3% BB E 41k 0x92
JC rel mMRENUA 1 BERE 0x40
JNC rel mMRENUA 0 BIERE 0x30
JB bit , rel MREHEEUH 1 BIEE 0x20
INB bit , rel MREEEHT A 0 BlEB 0x30
JBC bit , rel EEELH A 1 RSB EREA 0x10
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22 BRIGH
BRIEFZNRE , U TERBFEFEHE S - vDD=5.0V , GND=0V , 25T,
20.1 HWRS¥
88 RFR B/ME BAEE BAE B
ERUESER VDD -0.3 - +6.0 \Y/
BAREER VilVo GND-0.3 - VDD+0.3 \Y/
THERRRBE Tore -40 - +105 <
FREE Tste -55 - +125 T
(1) RiB vDD &R AXERBEE 5.0V, 25T FE/PK 100mA,
(2) 7B GND W& KERETE 5.0V, 25T FE/MR 150mA,
20.2 DC ¥
8¥ £ %4 ( vDD=5V ) B/ME | HEE | RAE | By
ITHEER VDD Fcpu=16MHz 5% 44KHz , ADC &40 B3R 1.8 5.0 5.5 \Y
Fosc =32MHz , Fcpu =16MHz , ESF |
EEEBMAEH , BITNOPEST , HE - 3.3
IHEER lor1 1E4HEARA mA
Fosc =32MHz , Fcpu =8MHz , ERE | &
2.5
EEHEMAEH , $IITNOPES  HERE
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#E A RA

Fosc =32MHz , Fcpu =4MHz , EEH &

FEHEMAER  FITNOPES , HER

#EL AR

2.0

Fosc =32MHz , Fcpu =2MHz , EEH K &

FEHWMAER  HITNOPES , HER

48 BARA

18

Fosc =32MHz , Fcpu =1IMHz , EEE | &

SERAER  HITNOPIES , HtiE

#ELEAEA

1.7

Fosc =32MHz , Fepu =512KHz , EEH |

EXBMAER , 81T NOPET , HE

EAEEARA

1.6

Fosc =16MHz , Fcpu =16MHz , EE & |

EXBMAER , 81T NOPET , HE

EAEEARA

2.6

Fosc =16MHz , Fcpu =8MHz , EEE | &

FEHEMAER  FITNOPES , HER

4B AR

1.9

Fosc =16MHz , Fcpu =4MHz , EEE | &

FEHEMAER  FITNOPES , HER

4B EARA

14
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Fosc =16MHz , Fcpu =2MHz , EEH K &

FEEAERH , BT NOPES , HE# 1.2
#ELEARA

Fosc =16MHz , Fcpu =1MHz , MEH , &

FEEAERH , BT NOPES , HE# 1.1
#ELEARA

Fosc =16MHz , Fepu =512KHz , EEH ,

EFBHAAERN  MITNOPES , HE 1.0
AR EARA

Fosc =8MHz , Fcpu =8MHz , BEH , &

FEEBAERN BT NOPES , HEE 1.5
}EEARA

Fosc =8MHz , Fcru =4MHz , BEH , &

FERWAEWN , BTNOPIES , HEE 1.0
4EEARA

Fosc =8MHz , Fcpu =2MHz , BEH , &

FERWAEWN , BTNOPIES , HEE 0.8
#EEARA

Fosc =8MHz , Fcru =1IMHz , BEH |, &

ZBHEMAEH , BIITTNOPES , HERE 0.7
#EE3RA

Fosc =8MHz , Fcpy =512KHz , EEH, , 0.6
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EIBWMAEN , BT NOP 5T , HE

AR EAEA

Fosc =4MHz , Fcru =4MHz , EEH , &

FEHEMAER  FITNOPES , HER

#EL AR

0.9

Fosc =4MHz , Fcru =2MHz , EEH , &

FBHBAER  BMITNOPES , HER

48 BARA

0.6

Fosc =4MHz , Fcpu =1IMHz , EEHR | &

FERAER  HITNOPIES , HtiE

#ELEAEA

0.5

Fosc =4MHz , Fcpu =512KHz , EEH ,

EXBMAER , 81T NOPET , HE

EAEEARA

0.4

lop2

Fosc =44KHz , BEH , BZEWMAERN ,

1T NOP 5+ , HE & /HEIm

70

[[5)

EAEBEN K BAR  EFDAAE

W, PREEERE , ADC 2EEREE

3E vDD

0.8

libLEL

Fosc =16MHz , EAZ=HER , EEH ,

EEBRAER , AERIERE

1.0

mA

libLE2

Fosc =8MHz , AZEHE , |EEH ,

0.6

mA
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EIBRMAERN , FTEEAREMR
Fosc =4MHz , EAZEHER A E#E8H ,
libLE3 - 0.4 mA
EIBWMAEN , FTEEAREM
Fosc =44KHz , EAZFER , EEH
lipLE4 EIBWATH , FTEEAEREE - 63 pA
A E 48 RC BHEERIRA
Fcru =16MHz , B8R BOR , TIMER3 5T
5 B E B e
lpw BB REE RCAUK , RIEANKEE | - 2 pA
TIMER3 8 1S FETMEBEN FHER
WDT & Iwot VDD =5V - 2.0
pA
LVD £ Ivp VDD =5V - 8.0
BOR B Isor VDD =5V - 8.0 pA
0.3*VD
MARER1 Vi 1/0 B IEFE R4S A GND 5 \
MASER1 ViH1 1/0 B IEFE R4S A 0.7*vDD VDD \Y,
0.2*VD
BAKER?2 Vi 1/0 BHERSE A GND 5 \Y;
BASER?2 ViH2 1/0 B EF @ A 0.8*vDD VDD \
BARER lic /O A , Vin= VDD =GND -1 0 1 HA
WHRER loLc I/OEH HEX |, Vour = VDD ZHGND -1 0 1 pA
EER loL Vout=GND+0.6 - 25
mA
NER loH Vout=VDD-0.6 21
Reus P02 # , VIN=GND ) 50
EHER kQ
Reu2 P0.2 8 | VIN=GND 100
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Reus P0.2 # , VIN=GND ) 150
Reus P0.2 # , VIN=GND ) 300
Reus B | VINSGND ) 50
THEM Rep Z@E | VINSVDD ) 50
LHi:60
FTHERE Reurp | P2.3. P2.4, P25, P2.7 8  VIN=GND - - kQ
THI:55
Vawi & , VDD =5V 4.0 4.2 4.4
ADC a2 E &R
Vaw2 #®i® , VDD =3V 2.3 25 2.6 \%
RAM RIZFER VRAM - - 0.7

7 BRIEZHFRE , U LEERRIE KRS A : VDD=5.0V , GND=0V , 25T,

20.3 AC %

B TR R4 BME | BEE | BRKE | B
AER RC32M BREDEFME) | Tsetl %% , VDD=5V - - 5 us
AEB RC44K RABIBFMA | Tset2 8 , VDD=5V - - 150 s
A SRR ESS

Tset3 16MHz , %38 , VDD=5V - 200 - us

BRE B

A SRR ESS
Vset3 16MHz 2.5 - 55 \Y

THEER

AR SRR & RS

Tset4 %8 , vDD=5V - 2 - s
BRE B

FIRC1 VDD=2V~5.5V, 25T 32(1-1%) 32 32(1+1%) MHz
S 7 VE B
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FIRC2 VDD=5.0V,-20C ~+105<C 32(1-2%) 32 32(1+2%) MHz
FIRC2 VDD=5.0V,-40<C ~+105<C 32(1-5%) 32 32(1+5%) MHz
FWRC - 31 44 58 KHz
28 BFER 4 BME RBE BRXE B
HEER VAD ) 1.8 5.0 55 v
GND<VAIN<Vref
BE NR - 10 12 bit
ADC A& VAIN ) GND - Vref v
VAIN=5V
ADC B A ER RAIN 2 - - MQ
EHEREHERST ZAIN ) ; - 10 kQ
ADC B EF IAD ADC #&#H3TB§ , VDD=5.0V - 0.6 1 mA
VDD=5.0V
ADC B AER IADIN - - 10 nA
) VDD=5.0V
D IFRIERE DLE - ; ") LSB
VDD=5.0V , Vref =1V - - -5~2
VDD=5.0V , Vref =2V - - -5~2
BEOIEMMERE (1IMHz VDD=5.0V , Vref =3V - - -4~2
ILE LSB
HIRAR ) VDD=5.0V , Vref =4V - - -3~2
VDD=5.0V , Vref =VDD - - +
VDD=5.0V , Vref =442 - - +
) VDD=5.0V
MAERE EF - - 45 LSB
) VDD=5.0V
RBERE EZ - - 43 LSB
. VDD=5.0V
HEHIRE EAD - - +5 LSB
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VDD=5.0V
AR 1 TCON1 10 ps
Vref =2/3/4V
VDD=5.0V
REREER 2 TCON2 2 us
Vref =VDD
RS EER VADREF VDD=5.0V , Vref =2V 2(1-1%) 2 2(1+1%) \Y;
20.5 FLASH ¥
28 &R &4 B/ME | HEE BRXE --Xiv)
EEAE NENDUR 100000 Cycle
T T=25<C - 10
ERHR IR " year
Terase _ - 5
i B SR R R S 1 {BEE (128 fr7T4d ) ms
_ TrroG _ - 23
TTHEBE ARRE 1 {B{I T4 |, Fepu=16MHz us
. lop1 Fcpu=16MHz - 4
BEREER mA
lop2 - 4
BAEER mA
Ipp3 - 2
EBRESH mA
x BRIEBHARE , L EERDAIREEMGEA - VDD=5.0V , GND=0V , 25T,
20.6 BOR I B4
B8 TR &4 BME | BEE  BRKXE B
} 1.7 1.8
BORRXEE®E 1 | VBORI1 1.9 \Y;
) VBOR2 1.9 2.0
BOR SR EEE 2 2.1 \Y;
BOR ff#E , VDD=2V~5.5V
) VBOR3 2.3 2.4
BOR SR EEE 3 25 \Y;
) VBOR4 25 2.6
BORSREER 4 2.7 \Y;
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B VBOR5 2.9 3.0

BOR X EER S 31 \Y;
B VBOR6 35 3.6

BOR X EER 6 37 \Y;
B VBOR7? 3.8 39

BOR X EER 7 4.0 \Y;
_ VBORS 4.1 4.2

BOR R EERE 8 43 \Y;

20.7 LVD/PLVD #:3IB RIS

88 Bk &4 B/ME | BEE  BRXE --Xiv)
_ VPLVD - 0.8

LVD |REER 0 - \Y,
) 1.8 1.9

LVDSREERE 1 | VLVDL 2.0 \Y,
_ VLVD2 1.9 2.0

LVD RREER 2 2.1 \Y,
_ VLVD3 2.3 2.4

LVD RREER 3 25 \Y,
_ VLVD4 25 2.6

LVD R EER 4 LVD f#&E , VDD=2V~5.5V 2.7 \
B VLVD5 2.9 3.0

LVD SR EER 5 3.1 \Y;
B VLVD6 35 3.6

LVD SR EER 6 3.7 \Y;
B VLVD7 3.8 39

LVD SREER 7 4.0 \Y;
- VLVDS8 41 42

LVD SR EERE 8 43 Vv

20.8 HiBEIHH

1. ESD ( HBM ): CLASS 3A ( >8000V )

2. Latch_up : CLASSI ( 200mA )
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23 EARITH

23.1HC-LINK T &

HC88LO51F4 i f HC-LINK #E##2RETREXH T A E SR, HC-LINK Bi SWD 71 A SAEEE
FRERYIERE 8051 AREH#Y EEL ISP JEIR TEMEEE BIRN HC-LINK FIfEM , 572 R HC-LINK
R FEFft.

HC-LINK 4514 :

> XFF Keil C51 R HRZIRIE (uVisiond.0 I ERRA )
> ZEMERTE 8051 ( 3EEML ISP ) & H

> TAILAE FLASH #1T#ER, BRARFTRER

> AEMBMLTARREREETERXRE

> EEfRUSB HE K TREENZER

23.2HC-PM51 j&¢¢ T B

HC-PM51 ks RO EM —REERHKTE , BAMNSE 8051 ARSIH Flash MCU By #%.
BAR HC-PM51 W9fEM , 552 R HC-PM51 TEAF FH.

HC-PM51 5 -
> BRAUSB AREE

> XEFERBHREE

23.3I1SP RO

HC-LINK V4.0 #1 HC-PM51 X8 4EE L ISP 2= , B8 ISP BxXE{LF) HC88LO051F4 2% , A
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ER A LAER TXD/RXD M1 5| TR TEHMEH.
AETLAER HC-LINK V4.0 TE | Bl& L #4858 HC-ISP , BiB SR O ¥ E{t ISP xXNH FLASH
BRUER -RBTHERNNEE. S/, AEEAUER HC-PM51 §9 ISP BN ETHEAERENWBEET

.

GND GND
HC-LINK XD ——— RXD [H[ 4}, ISPFE [

PC USB \’7 V4.0 RxD ———  ™xX0 HC88LO051F4

HC-ISP VDD VDD

Figure 23-1 ISP & O & $X4E B

23ABMTR

EEERE R u M A3k - www.holychip.cn {TE R T,
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24 HER

24.1TSSOP20

EEEEREELE

©1.5+0.05 0.05+0.05 DEP
BTM E-MARK

/! ‘\‘\
II 1
' H
7 ¥
INDEX #0.8+0.05 0.0520.05 DEP ——

AZ
A
Al

Figure 24-1 TSSOP20 ¥4 R <
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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 $& R~
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25 hMRAFO8%

MR - iR
Ver1.00 2020-06-06
F—hR
Ver1.01 2020-12-07 e
I PWM B R E B M LB B EE

HOLYCHIP ARIREBULTAEEMRERFEMN. aeMRET A ESEFE - SRANVEFR,
HOLYCHIP &4 A< 3 i & 49 2 mm SR B ER AY:E A M 6E A i 5 2 (VR /T & 4 , HOLYCHIP BV E 7
TREEMRETREARARHEAN EHHZFAEM HOLYCHIP ERELENHRESHERERBEEES
SEURMEE. MR HOLYCHIP WERAR i sRE , BIEELRH HOLYCHIP £ E BRI ME
LWBRZSEYN  AFEREMEER. BX SENASBERRCAMEERBEMELNEME

A, XERFRE HOLYCHIP REEE., TLF. 2XMEBNHEHE L AEHEHEER.
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