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194 FEEBTTE R oottt 159
19.4.1 LED IREMETCIEIFZTTEEZT LEDMODE ....ooiiiiiiiiieie et 159
19.4.2 LED fEPEIREIITHIZE LEDCONL .ottt 159
19.4.3 LED SEFEIRENASERTRAAZTEEEME 8 1L LEDCLKLL....viviiiieciieieieecte et 160
19.4.4 LED SHFEIREIAER IR SAZTEEEE 8 AL LEDCLKHL ..ot 160
19.45 LED SR ENE—ER AR B T8 8 1l SCANIWH....coiieiic s 160
19.4.6 LED SFERENE—ERARAICE T 1ERHME 8 1l SCANIWL ..oooviiiiei s 160
19.4.7 LED SHFEIRENEE BRI RATCE 1251 8 fll SCAN2WH. ..ot s 160
19.4.8 LED SHFEIRENEE XA HARCE T IFBRIE 8 1l SCAN2WL ..oviieiviceiceeee e 161
19.4.9 LED SR EREIEZTIEES LEDNDATA (NT0-7) ceieieieieeeeeeeeeeeeeeeteeeeee oottt s s e e e s seaesnn 161
19.4.10 LED mBEIREHAHRIEIR T IZES LEDNSEL (NZ0-7) c.eivieieceeeeeeeeeeeete ettt es e n s seaennn 162
19.4.11 PO0-P03 IR EB IR HIZTIF28 LEDSDRPOL ..ottt 163
19.4.12 P04-PO7 JRENEEFHEHIZTTFEZ LEDSDRPOH .......cviieitieisiiiceet ettt 163
19.4.13 LED BEHMIEKENMEBEIR 8 1L LEDENL ......oviviiieveieceeicete ettt 164
19.4.14 LED BEHIIEKENEBED 8 1L LEDENH. .....o.oviiieivieieeiieteieee ettt sas 166
19,5  LED BB R B R T ...ecvceceee ettt ettt ettt et ettt s et s ettt ettt 168
19.5.1 LED FFEIREIIRTSZTTEES LEDSTATUS oottt 168
19.5.2  F T T B BT TR B8 EIP2. .ottt 168
20. SPIUBRBR ...ttt et 169
20,1 BB oottt o1ttt 1 e 1ot a bttt e b1t et et et h e bbb e b et te et e b ere et et ereeae et neer s 169
20.2  SPITREIERE ..ovoveveeeeieieieiete ettt ettt ettt s sttt bbb s s s s e e stk h R R R Rttt ettt sttt 170
20.3  SPIBBEIEIR oot 171
204 SPI AR BT E R oottt 172
20.4.1 SPIIEFIZTTERR SPCR ...ttt 172
20.4.2 SPIEIEZTTERR SPDR ...ttt 172
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20.4.3 SPI MBI IETRIERIZTTEES SSCR oottt 173
20.4.4 SPI AR BT TERE SPSR ittt ettt ettt ettt ettt ettt E R R oAt e £ £t £k E R R AR e e et R e et ettt s s s et e e 173
205  SPIEIEEETL Lottt h ettt 174
20.5.1 BHIZREEIR oot ettt ettt h ettt h At AR bRt s Attt bttt 175
20.6  SPIMBIEETE ..ottt 176
20.6.1 I EEEIR oo R ARt A Rt e ettt 176
20.6.2 B HIZREEIR 1o oot ereeeiet ettt 176
20.7  SPIBTERIEEIIBER ...t 178
20.7.1 SPIBFEFRBAISARIEIER ..o 178
20.7.2 SPIABEITBTN oot 178
20.7.3 CPHAS0 fZHIEBTN ..o 178
20.7.4 CPHASL BTN ..ot 179
20.8 S EI B B cooov ettt 180
20.8.1 SPIAEHERT cvovvviveieeete ettt 180
20.8.2 SPIBEAIZETR ...ooevevieeeeieiei ettt ettt 180
20.9  SPIBT ] .ottt E et ettt E R R Rtttk b ettt ettt en s 181
20,01 B R T Aottt 181
20.9.2 MBI Bttt 181
20,10 SPIHIBT Lot £ RS R R E R R h R E ettt e ettt 182
20.10.1 BT BRMRETTERS EIE2 oottt 182
20.10.2 B S R I BTTERR EIP 2. 183
20.10.3 IR A BRI ETTERR EIF2 ittt 184
21, PO REBR ..o 185
200 BB oo 185
21,2 O IRIIETE ..o o oottt et a bbbttt bbbttt 186
21.3 120 FEFBRRTN oot 186
21,31 120 B R T B B B T2 oot 186
21.3.2 120 B R T S R A BT R RS oo 187
21.3.3 20 ML BT TE RS oottt ettt ettt ettt ettt ettt s e 190
21.3.4 120 B R T R G B B TR0 oo 190
214 120 MABIEETE oottt 191
N R O = = b b2 = 2 L T 01T Y ] = R 191
21.4.2 12C MENBTUEHI SIRTEZTIZER 1I2CSCRIUZCSSR ..ot 192
21.4.4 12C MEMBTLRIE SHEURZE HET T2 12CSBUF ..ottt 193
205 O HIHT oot 194
2151 FBIBRTRETEER EIE2 oottt 194
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201.5.2 B e BT TR RS EIP2. oottt 195
21.5.3 IMRFRBIARRIETTERS EIF2. oottt 196
21,6 120 MBI T B A T T oottt 197
20.8.1 BEURFEUR ..ottt a ettt 197
21.8.2 BEURIRIR .ottt 197
20.8.3 TELIEEU ..o R E Rt A ettt e ettt 198
20.8.4 TELEIRIE ..ottt 198
22 UARTI BRIR Lottt en et 199
221 BRI oot sttt A et et h e hea bbb sttt ettt 199
22.2  UARTI BREIBLEE - o eoeoeeeeeeeeeeteeeiete ettt ettt s sttt et s e s e st A2 £ 222 e e e b e b e b e b e s e s et e s e e e et e e et et e s e s e e et s s e e e e enes 199
22.3  UARTIEEEIR oottt 200
22.3. 1 TEFERBTERIR ..o oot 200
22.3.2 TBBFERIT B oot 200
22.3.3 TBEERIRZE oottt 201
224 UARTI BFTEB oottt etttk 203
22.4.1 UARTO/L SBAFERIEIRZTTFRE FUNCCR ..o 203
22.4.2 UARTN ZEIZTTEEE SBUFN oottt 203
22.4.3 UART FEHIZTTZEE SCONN ..ottt 204
22.4.8 PCON BFTFRR oottt 1ttt 205
22,5 UARTN FIBT. ..ottt a bbbttt 206
22,5, F T T BT R ER I oottt 206
22.5.2 B A B a I BTTERR IP oo 207
22,6 UARTN BRI ..ottt b e s bbbttt 208
22.8.1 BEIL O-TEEERTN oot 208
22.6.2 B 1-8 MUERHEI (ATTIAFIR) oo e 208
22.6.3 I 2-9 UERFIRTL (BITEIIFE) oot 209
22.6.4 I 39 MUERFIRIL (A TIAFE) oo 209
23. BEEEEHEER (ADC) oottt 210
2T R 5 TP 210
23,2 ADC BB ... ettt ettt 11ttt 1 et et 1 ettt et a et bttt en bttt a ettt nes 211
23,21 BHIEBER ..o oveveeerer ettt ettt ettt ettt ettt ettt R AR R A et bt bRk R ARttt bbbt n ettt 211
23,22 BB B IEEE ottt h et A s R E RS AR Rt Rt A R skttt ettt 211
23.2.3 ADC B EIE ...ooiviiiieiicie ettt 211
23.2.4  BRHBTEH. ..ottt s e E £ £ e R h R AR s h et h et ettt 211
23,25 B R BT A oottt 211
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23.3  ADC BBIEABAZFETH oottt 212
23.3.1 IMEBIRIIIIIBREI ADC ..ottt s s 212
23.3.2 PWM MBI ADC ...ttt 212
23.3.3 BEMFBBAFETEERT ..o 212
234 ADC ZEBREEER oottt 213
235 ADC IHEIRIE L.t h bbbt 213
23,51 FBRBIERIR oo 213
23.5.2 FERREEIR ..ottt 213
23.5.3 R IEIRIR .o 213
23.5.4 AID FEHEIETE ..o 214
23.5.5 BT RZAIENIRBR ...coovoiecieice e 215
23,8 E R BT TR RS oottt RS s e 216
23.6.1 AD FEMHIBTTEBZ ADCOND. .. .cieiieieiis ettt 216
23.6.2 AD FEMHIBTTEBZ ADCONL ..ottt 217
23.6.3 AD FEMHIBTTEBZ ADCON2. ...ttt 217
23.6.4 AD JBIEIEIRZTTEET ADCCHS ..ottt 218
23.6.5 AD LLERBIEHIZITFER ADCMPC ..ot 218
23.6.6 AD BRI A TERTEIEETIERS ADDLYL ..ot 219
23.6.7 AD HUBEFEESE NI ADRESH, ADFM=0 (FERTTT) oo 219
23.6.8 AD B EEHMENL ADRESL, ADFM=0 (ZEXTTT) .ooiiiiiieiiiiiiieeiciscei e 219
23.6.9 AD HUEFEESENI ADRESH, ADFM=1 (AFTTT) oo 219
23.6.10 AD BUEFFEHEAL ADRESL, ADFM =1 (BXITF) oo 219
23.6.11 AD ELERBSEIEEZTTERE ADCMPH ..ot 220
23.6.12 AD Lb RS I EZTTERE ADCMPL ..ottt 220
23.6. 13 AD B B R BT TR B8 oottt 220
237 ADC BT E R 221
23.7.1 FRBTERTRETTERS EIE2 oottt 221
23,72 R i BT 28 EIP 2. oottt 222
23.7.3 I R B R L BITFRE EIF2 oottt 223
24, FEIEEEIR (TOUGCH) oottt 224
24.1 BRI R TE TR EETI oo 224
25, FlaSh B RS oottt 225
251 BRI o R SRRt 225
PR =B S 2 PSPPSRSO 226
25.2.1 FLASH fRIPBATEZTTERZ MLOCK ..o 226
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25.2.2 FLASH TR I BT 1225 MDATA oot et eeeeee et ettt ettt ettt et et e et e et et et e et e e e et e et et e et et et et et e eeeee e 226
25.2.3 FLASH 7R BRI ZTTEEE MADRL ... ooeee oot ee e e e ettt et et ee ettt ee e et e ee et e e e eee e 226
25.2.4 FLASH TZESEHIIEZTTEEE MADRH ... ooeeoe oottt ettt e ettt ee et e e e e eee e 226
25.2.5 2% CRC B R IIEZT 1723 8 1L PCRCDL ..ottt ettt ettt ettt 227
25.2.6 2% CRC BB R IIEZT 17285 8 1T PCRCDH ...t ettt ettt ettt 227
25.2.7 FLASH TR BRIl ZETEEE MOTRL cvee ettt ettt et ettt et et et e et e et et e et et e et e et et ee e et et ee e et et et et et e e e e e e 227

25,3 I B IR oottt ettt ettt ettt ettt 228
Lol 2 | o I (U] 5) USROS 229
26.1 BB ettt ettt ettt ettt ettt ettt 229
L U [ DR ==L L < USRS 229
=2 T = TR 232
28, TR R G IR oo 234
B R e - = VSRS 234
R A s | L WSO PRSP 234
LS = = TR 235
20, BT B oottt ettt ettt ettt 235
20,2 BB R oottt o1ttt t ettt 236
B0, BN T T T B e —— 239
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1. PRAMESE (CPU)

ZARTIZ 8 i 8051 HEFRAMHIMITFIZE. CPU BMIEHISRAMAZ LY, HEER. EHEMERASERAEAZER. &
BERRRTEINHBOERZEEE LTS LIBMEBIRERIEIE; EHI S ER BRSO HITIER, RELEESMIEHIES;
TRASHFRETERTRTEMENTIRSHAGFMIL . FRORERNERESHITREIRESS. TREFRETECRERMSE
ACC. BRI B, H#tkigs SP. #iRIES DPTR. IEFRAEE R PSW, EFHHE PCH.

CMS80F731x &% F

1.1 E{im= (0000H)

MisHIEEEAE— N FERKIARGEENMEE (0000H), K4 ENGE, ZFIEM 0000H L EFHFIEIIT, RESERLEIGHRE
FENE. TEH—EREZEFER T WAEN FLASH A EN[EE.
fBl: EXELIEE

ORG 0000H RGEMNEE
LIMP START
ORG 0010H A PEFER
START:
APRER
END FEFLER

1.2 BOOT %X

ERFRX=EK DA 16K*8Bit, HFIZFX452A BOOT X1 APROM X, BOOT XA/JNHAFRESFHENIT.

R B, HEFMN BOOT XEahFE#HE: itzESEmR A 1/2/3 (#id CONFIG % & BOOT_1K/BOOT_2K
/BOOT_4K), EMEFHM APROM XEE].

L BOOT [X 1K Z[EZf: CONFIG EcE BOOT_1K, it LHAEERE, R Mt 3CO0H FFHIRIEIT. BEIZF & 2/E BOOT
XF1 APROM XHBELIH#, EiE BOOT XiFH|Z 7758 BOOTCON B 0xAA/Ox55 ((EMEFEER), ZEHITRES sk
FEARIAEN.

BN, SNREN. BESR, BOOTCON 8N 0x00, KHEMNMEBI TRENTEEBRIZE TR

BOOT {&#l& s (BOOTCON)

F691H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

BOOTCON D7 D6 D5 D4 D3 D2 D1 DO

R/W RIW R/W RIW R/W R/W RIW RIW RIW
SHE 0 0 0 0 0 0 0 0

Bit7~Bit0 D<7:0>: BOOT Xiz#lfi (ZS5HERAAEGHKEE N BOOT _1K/BOOT_2K/BOOT 4K Bt, 7 seE42{E);
0x55= &M APROM X#J#E BOOT X, FREEBN Ox55,BHITREEMEEE£EI 1MEN;
OXAA= ZEM BOOT XY ZE APROM X, EEEBN OXAA BHITREEIs & =L B TREN;
HEE= I

5lan: HHEBMN BOOT XE#E, FRAREEMA, 1#E APROM X, BEWNT:
1) BOOTCON H5H##HEETS AAH
MOV DPTR,# BOOTCON
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MOV A #OAAH
MOVX @DPTR,A

2) PITHRHEN
MOV  TA#0AAH
MOV  TA#055H
MOV  WDCON,#080H

fltn: ERRESMAR, BN APROM XiJ#:F] BOOT X, BEMWT:
1) BOOTCON HEFHHFEE 55H

MOV DPTR, #BOOTCON

MOV A #055H

MOVX @DPTR,A
2) BUTERHEL

MOV  TA #0AAH

MOV  TA,#055H

MOV  WDCON,#080H

7E: £ BOOT Wige BXET, APROM BIHhIZFEEIRIE PC FaiEE Gl 24 PC #H APROM HHiESERE), MREI
PC s HIIER, MAREBREEITRE.
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1.3 FEms¥ (ACC)

ALU 2 8Bit ENEAIZIEETT, MCU FREMEE . BEEEBTERTR. EFTAMKRERITN. K. BUKEEEE;
ALU HZEPRZS L (PSW REFHFERD), ARRRESEERIKRTE.
ACC FHF#HE— 8Bit EF R, ALUMEZHLERALUIFHIAEL.

1.4 B &HESH (B)

B FHERAERAFCEMIREIESHRER . WA ERFMREES, LAMEABRSERER.

1.5 ERIESTFESS (SP)

SP HEasiEEAbIl, SAIEBUAER 0x07, BIREHZRMXIEM RAM HilibR) 08H FFiA. 1% SP HIERTLUERL, A
R XINIZE R 0xCO FFia, MARKEMEFER SP HEIRE A 0XBF.

820 SP BY4R1EA: 54 PUSH. LCALL. ACALL. POP. RET. RETI YK\ bl

PUSH 5% SRA#EHP—1FT, LCALL, ACALL RSBk AN FT, POP #ELSBHM—NF1, RET/RETI %
BHANF,

£ PUSH 152 2R HIRMENFERNHRMEBIRTFE] RAM F,

1.6 ¥IEIEEFESS (DPTRO/DPTRL)

RIS EEHE MOVX, MOVC #54th, HAEAREN XRAM 5 ROM #iitiht. & H AERE RN #EiE$ 5588 DPTRO
5 DPTR1, @i DPS &5k,

TR EIER 8 LZFFE: DPTRO={DPH0,DPL0}; DPTR1={DPH1,DPL1};

BlanfE XRAM BIC4RARBINT -

MOV DPTR,#0001H
MOV A#5AH
MOVX @DPTR,A 48 A PRIEHR S\ XRAM itk 0001H &
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1.7 HEESHEERSESE (DPS)
IRIEEHEIEF 585 DPS

0x86 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
DPS ID1 IDO TSL AU - - - SEL
BB R/W R/W R/W R/W R/W RW RW R/W
SNhE 0 0 0 0 0 0 0 0

Bit7~Bit6  1D<1:0>: BHR/BMNIhEEIEF.

00= DPTROfN1g¢# DPTR1/01;
01= DPTRO#13¢# DPTR1/01;
10= DPTROMM1zk# DPTRLRL;
11= DPTROM® 1% DPTR1M1.

Bit5 TSL: BB IEFE(FERE;
1= HITDPTRIES S, SELfIS BEmNEE;
0= DPTRHEXIESAFFMSELL.

Bit4 AU BN/ (E R

1= #fIFMOVX @DPTRZ#E#MOVC @DPTRIESIEITE, MITER/BEMAIIRIE (HID1-IDORE) .

0= DPTRHXIESFFMDPTRAE.
Bit3~Bitl - 1REE, A0,
Bit0 SEL:  HUEIEEHEIRAL;
1= i%E¥FEDPTRL;
0= I%E#EDPTRO.

1.8 BEFEREHFES (PSW)

EFRESEES PSW

0xDO Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PSW CY AC FO RS1 RSO ov -- P
w5 R/W RIW R/W R/W R/W R/IW RIW R
S{E 0 0 0 0 0 0 0 0
Bit7 CY: HHIARENL;
1= A
0= F#fi.
Bit6 AC:  HENHENAREN CEFEMFRENLD ;
1= A
0= F#fi.
Bit5 FO: BRFRENL.
Bit4~Bit3 RS<1:0>: T{EHFRBANKIEEL;
00= iZ#Banko;
0l= &#FBankl;
10=  i%#EBank2;
11=  i%#EBank3.
Bit2 OV: jRHFRENL;
1= BEARBETEHHL;
0= BAHTHEEELELD.
Bit1 - {RE, MA0.
Bit0 P: R
1= HERMESMNEETHL.
0= ZHRMNEEMEELXEH .
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1.9 EFITHEESE (PC)

BEFit#E (PC) FHITEFAE FLASH FRIESHITING, EFATUE FLASH BISEE, BUSIESME, BFITH=E
(PC) £BzNM—, IEET—NMESBERIMLE. BRNITHE: . £HBEE. FREFAR. MBEKEA. P, EnRE. Fig
FFiREIFHRMERT, PC MBI S5ESHEXNMLMAR T —£IESMttbitL.

LBEKHHRIEIES AP £, HRHESMITIRP N T —KESHSWET, BRBA—1NZRSBRIERS,
BEfE A BEES ERAIIES . R, REIMFRITT—&KIES.

1.10 BFEERSFEES (TA)
I FEFEREFRS TA
0x96 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TA TA7 TA6 TAS TA4 TA3 TA2 TAL TAO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0 TA<7:0>:  BIFEEUTHINL.
B R S R A S TARH TAN R EZ BT A BEB N\«
MOV  TA, #OAAH
MOV  TA, #055H
FEIRN e AN E MRS, BRIESAEEEHNITILFS.
WIRIPHIESEEE:. WDCON, CLKDIV, SCKSEL, MLOCK.
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2. FiERMEFFaaiRat

ZARIIHIEHI BB T LS

€& &K 16KB K FLASH #2528 (APROM [X#1 BOOT X#H).
RA 1KB WIEZ kM HiiEFiEsE (Data FLASH).

A 256B HiBAAN S HIEFIMESE (RAM).

RA 1KB HiBAIMIHIEEIERE (XRAM),

FHRINEE R 788 SFR.

INERFFIR TN BE B 7787 XSFR.

L 2R JER 2R JR 2

2.1 IEFfEFRT FLASH

TEFF1R1%RS FLASH AR ERURIEFAMFTAREIE, BLUFERF1TEES PC (EitblitiEst. PC 7y 16 NIFZFFITEEs, FEkATLAS 4k
FHoHbitzsa] g 64KB, B2t A 2 16K bytes FEF RS E],
FLASH Z= 8] S B 45 A AE R an R B B 7R -

/‘ 0000H

APROM[X
FLASH: 16KB <

BOOTIX

3FFFH

SHENR, CPU M 0000H FFIAHIT. BNPIERFFESZPHIMERBEMUE, FEfE CPU BIEIZMbIE FFIaAIT
BR&FER.

UanshERER T 1, # S ECibiit Y 0013H, anREEAIMNEBFET 1, ERIARSTZF LM 0013H (L EFFIE. a1R&H A RNZ I,
HAR St E LB FFid bt .
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2.2 eGSR MHIEFMHEES Data FLASH

EZRMRIEFERR Data FLASH ATATHEMEERRIE,. REKE. BHPREEXGEEFERLE. FRAZXENKIER
BECHETEHERAM, BIMEETRE, BIEFSEKRNFME. Data FLASH Z=E S ECEDERIMN T EAR:

03FFH

Data FLASH
1KB

0000H

Data FLASH 7Ffi#ssi0i%E, 5. #EMRIRIEBIT FLASH i&H3ZE O,

2.3 BERA%EESS RAM

RERBIETRIEEE 5 0 3 MEB4Y: 1K 128Bytes. &= 128Bytes. #57kINAES 7788 SFR. RAM A1 ECEMAER AN T EIFT R :

FFH FFH
AEPRAM FERIN RE BT 2R
=128Bytes 128Bytes
(B3 (E#E3 4
80H 80H
7FH
AEBRAM
{%128Bytes
(B EHES )
00H

FEFREE 128Bytes 1 SFR & FEE A X 15 (80H~FFH), (B Ef 1A SENZ M . B1EF ST 7FH HEFEH#E =B (SFR)
FEESUST 7FH (5 128Bytes) WITEfiE= EFNBIREHFE .
FEFRRAVE 128Bytes A HFFR VBN TEFAR. &IEH 32 F15 (00H~1FH) AT 4 MNEFRAE, B4H 8 NMFiEe
7T, WL RO~R7 A THRS, ATRERERRFELERE. EMfE, BAERE 0H, MREFHMFFRE, FTRINTRE
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FIRSRAE . HHERARFIBA 16Bytes (20H~2FH) HL T A SR EiEZS 18], Z[X1GA) RAM B ITBERI LURFTRIE,

A BT E— U EEARE. KR 80 MEMEET (30H~7FH), AP AREHEKRXMEHEFEIKE.

7FH
7F | 7TE | 7D | 7C | 7B | 7TA | 79 78
77 76 | 75 | 74 | 73 72 71 70
6F | 6E | 6D | 6C | 6B | 6A | 69 | 68
80Bytes General Purpose Register
67 66 65 64 | 63 62 61 60
5F | 5E | 5D | 5C | 5B | 5A | 59 58
57 76 55 | 54 | 53 52 51 50
: A4F | 4E | 4D | 4C | 4B | 4A | 49 | 48
30H
47 | 46 | 45 | 44 | 43 | 42 | 41 | 40
/" 2FH
3F | 3E | 3D | 3C | 3B | 3A | 39 38
37 36 | 35 | 34 | 33 32 31 30
16Bytes )
(1288its)< Bit Addressable 2F | 2E | 20 | 2c | 2B | 2a | 20 | 28
27 26 25 | 24 | 23 22 21 20
20H 1IF | 1E | 1D | 1C | 1B | 1A | 19 18
1FH 17 16 15 14 13 12 11 10
Register Bank3 oF | oE | ob | oc | 0B | oA | 09 | 08
8Bytes (8Bytes)
18H 07 06 | 05 | 04 | 03 02 01 00
17H
8Bytes Register Bank2
(8Bytes)
10H
OFH R7
8Bytes Register Bank1 R6
(8Bytes)
08H RS
07H R4
Register Bank0
8Bytes (8Bytes) R3
O0H R2
R1
RO
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2.4 BEANPEIESTFER XRAM

HEREBARA 1KB XRAM Xi8, iZXid5 FLASH/RAM BB ZE, XRAM Z a1 ELEHERIAN T B~ :

03FFH
XRAM
1KB
(EHEESE
0000H

XRAM/XSFR Z5[8)ijja)i@id DPTR ##Ei5$HiR(/E, DPTR €315 4HiE%t: DPTRO, DPTR1, H DPS FHF:5iktE. Hlan@id
MOVX [B)#ZFHHR1E, SCHRABINT:

MOV RO,#01H
MOV A#5AH
MOVX @RO0,A % A SRS\ XRAM Hitit 01H &, = 8 {itthiitf DPHO/1 & E

7£ Keil51 $1%% Target->Memory Model & Large &, C 4mi¥EIGRA XRAM {ERZEHHE. —fA%FA DPTR #fT
XRAM/XSFR HI#1E.

WWw.mcu.com.cn 23/ 239 Rev. 1.0.5




0 Cmsemicon’

CMS80F731x &% F

2.5 FHRINEEFFHE SFR

BRI SRR EE RS ESRES,
80H~FFH A, AFPALUBATEZESIHESIENHITE

AREE—LEGEHRINEENERN RAM BT, SiitSAEITEE
EE, HHHEPA4IA 0000 B 1000 FIRTI#FE(TAISHE, 40 PO, TCON.

P1.
FHERRNAT:

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF
OxF8 - PCRCDL PCRCDH MLOCK MADRL MADRH MDATA MCTRL
0xFO B I2CSADR I2CSCR [2CSBUF I2CMSA I2CMCR [2CMBUF [2CMTP
OXE8 - ADCON2 SCON1 SBUF1 SPCR SPSR SPDR SSCR
OXEO ACC - TL4 TH4 - - - -
0xD8 P5 ADCCHS TL3 TH3 ADRESL ADRESH ADCON1 ADCONO
0xDO PSW ADCMPC T34MOD ADDLYL ADCMPL ADCMPH SCKSEL SCKSTAU
0xC8 T2CON T2IF RLDL RLDH TL2 TH2 CCEN T2IE
0xCO - -- CCL1 CCH1 CCL2 CCH2 CCL3 CCH3
0xB8 IP EIP1 EIP2 EIP3 WUTCRL WUTCRH BUZDIV BUZCON
0xBO - -- EIF2 - POEXTIF P1EXTIF P2EXTIF --
0xA8 IE -- EIE2 - POEXTIE P1EXTIE P2EXTIE --
O0xAO0 P2 P1TRIS P2TRIS - - P5TRIS -- PSEXTIF
0x98 SCONO SBUFO POTRIS - P5EXTIE - -- --
0x90 P1 FUNCCR - - - - TA WDCON
0x88 TCON TMOD TLO TL1 THO TH1 CKCON CLKDIV
0x80 PO SP DPLO DPHO DPL1 DPH1 DPS PCON
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2.6 IMEBHFIRINEEF TFR% XSFR

XSFR 2F k=85 XRAM # AR5 & Fa, TEEIE: in DTS5 7R Htb g5 E8 . HFUeEM T EFfR:

FFFFH
XSFRIX: 4K
FOOOH
EFFFH
{REB=S 8]
0400H
03FFH
XRAM[X: 1K
0000H
IR T BE B R TIR AT
ik HEs B fFastEmit
FOOOH POOCFG P00 O EHF 5%
FOO1H PO1CFG POl O BEHF5s
FOO2H PO2CFG P02 OB EHFa
FOO3H PO3CFG PO3 OB EH 7
FOO4H PO4CFG P04 OB EZFa
FOO5H PO5CFG P05 OBLEHFa
FOO6H PO6CFG PO6 ABLEFFas
FOO7H PO7CFG PO7 OfCER 7
FOO9H POOD PO O miZHIZFa
FOOAH POUP PO O _Ehi B PRIEHIZE fFas
FOOBH PORD PO O T hiEEPRIZHIZH fFas
FOOCH PODR PO OIRGNE RIEIER 7o
FOODH POSR PO ORI FEITHIFFR
FOOEH PODS PO OMEMNIEEZFR
FO10H P10CFG P10 O EH TR
FO11H P11CFG P11 OB EHFay
FO12H P12CFG P12 O EH TR
FO13H P13CFG P13 O EF 7
FO14H P14CFG Pl4 O EF TR
FO15H P15CFG P15 OB EH T
FO16H P16CFG P16 AL EH T
FO17H P17CFG P17 O EHFS
FO19H P10D P1 OFRIEHIF Fa
FO1AH P1UP P1 O LR EBPRIEHIZG 7 e
FO1BH P1RD P1 OThEBRIEHIZGfFae
FO1DH P1SR Pl ORFITHFFE
FO1EH P1DS Pl O¥EMNEESFE
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ik 1S B iFastEit
FO20H P20CFG P20 OB EZFa
FO21H P21CFG P2l O EH TR
FO22H P22CFG P22 O EH 7R
FO23H P23CFG P23 OfLEH 7
FO29H P20D P2 OFmiTH & Fas
FO2AH P2UP P2 O LhiEPRIEHIE 735
FO2BH P2RD P2 O ThEBPRIEHIZ 7 a5
FO2DH P2SR P2 ORI FITH F 7
FO2EH P2DS P2 O¥BRMNEIEZTFE
FO50H P50CFG P50 OfCEH 7
FO51H P51CFG P51 OB B H 588
FO52H P52CFG P52 OB B & 788
FO53H P53CFG P53 O B & 788
FO54H P54CFG P54 O BEH 758
FO55H P55CFG P55 O B & 788
FO59H P50D P5 OFmiTH S Eas
FOSAH P5UP P5 O _Eh B RIEHIF fFae
FO5BH P5RD P5 O ThEBRIEHIZF fFas
FO5CH - -
FO5DH P5SR P5 ORI EITHHFE
FO5EH P5DS P5 OMBMNIEE S FER
FO80H POOEICFG PO0 O FRUfiEHI 728
FO81H PO1EICFG POl O FRUfiEHIF Fas
FO82H PO2EICFG P02 O R UfiEHI & 728
FO83H PO3EICFG P03 O AR UfiEHI & Fas
FO84H PO4EICFG P04 O FRUfiEHIF 728
FO85H POSEICFG PO5 O FRUfiEHI & Fas
FO86H POBEICFG P06 O FRUfiEHI & Fas
FO87H PO7EICFG P07 O iiEHIHF F5%
FO88H P10EICFG P10 A EiEHIF FR%
FO89H P11EICFG P11 O ETEHIZH 7 e
FOSAH P12EICFG P12 OFRUfiEHF Fas
FO8BH P13EICFG P13 OhifizH & 728
FOSCH P14EICFG P14 O EiEHIF 785
FOSDH P15EICFG P15 O ifiEH & 78
FOSEH P16EICFG P16 O EiiEHIF 785
FOSFH P17EICFG P17 O iEHIF 785
FO90H P20EICFG P20 O EiEHIF 785
FO91H P21EICFG P21 OhifizH & 78
FO092H P22EICFG P22 O ifizH & 78
FO93H P23EICFG P23 O ifizH & 78
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FOB8H P50EICFG P50 O HiisHI 5 725
FOB9H P51EICFG P51 O ifiEH & Fas
FOBAH P52EICFG P52 O ifiEH & Fas
FOBBH P53EICFG P53 ORIz & Fas
FOBCH P54EICFG P54 O R ifiEH & Fas
FOBDH P55EICFG P55 ORIz H & Fas
FOCOH PS_INTO SMERHR T O N im O DB S 785
FOC1H PS_INT1 SMERARET 1 N im O D B S 785
FOC2H PS_TO Timer0 ShERAET $hEN ik O S BL 5 785
FOC3H PS_TOG Timer0 [ HEMINHA N B S TR
FOC4H PS T1 Timerl SRR s % O S AL B 785
FOCS5H PS_T1G Timerl TSN HOAN B HFFRE
FOC6H PS T2 Timer2 SMNEBE Rk IR Im O D ECH 785
FOC7H PS_T2EX Timer2 TR EEMERMANBONE T ERS
FOC8H PS_CAPO Timer2 ¥ A\ Jf3KIBIE 0 i O N ELH 585
FOC9H PS_CAP1 Timer2 $INIRIBIE 1 mO NS FRR
FOCAH PS_CAP2 Timer2 I \IEFRIBIE 2 i AN AL HFFRE
FOCBH PS_CAP3 Timer2 $INIRIBIE 3 im OB FEE
FOCCH PS_ADET ADC HISMERR & S N i O D B B 2 25
F120H PWMCON PWM &I 5 788
F121H PWMOE PWM it EgE & 725
F122H PWMPINV PWM it iR kRS 7 e
F123H PWMO1PSC PWMO/1 BT 5 $T4E 51 B 77 8
F124H PWM23PSC PWM2/3 BT 53 355l & FE 2
F125H PWM45PSC PWM4/5 BT 43 3iE il B FE 85
F126H PWMCNTE PWM I+# B aizhl ZE 788
F127H PWMCNTM PWM I #ERIEE T E8S
F128H PWMCNTCLR PWM I+ ¥ 8B E18HIH Fa
F129H PWMLOADEN PWM Jingkf sei= il H 788
F12AH PWMODIV PWMO F$6 43 535 5l 25 7 2
F12BH PWM1DIV PWML1 BF$d 43 53551 25 7 2
F12CH PWM2DIV PWM2 B 5643 S35 5l 25 17 2
F12DH PWM3DIV PWM3 B 5643 5355l 25 17 2
F12EH PWM4DIV PWM4 5643 S35l 25 17 2
F12FH PWM5DIV PWMS Bt $h 43 ST I 25 77 2%
F130H PWMPOL PWMO EEAHIEF Fa1K 8 1
F131H PWMPOH PWMO EEIMIES Faa= 8 U
F132H PWMP1L PWM1 EEAHIES Fa1K 8 1t
F133H PWMP1H PWM1 EEIHIES Fa= 8 U
F134H PWMP2L PWM2 EEIHIE S Fa1K 8 1t
F135H PWMP2H PWM2 EEIMIES Faa= 8 U
F136H PWMP3L PWM3 EEAHIES Fa1K 8 1t
F137H PWMP3H PWM3 EEIMIES Faa= 8 U
F138H PWMPA4L PWM4 EEAHIESZ FaR1K 8 1t
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F139H PWMP4H PWM4 B BRI RS 7251 8 &
F13AH PWMP5L PWMS [ BRI #E & 77251 8 &
F13BH PWMP5H PWM5 BEMIES Faam 8 U
F140H PWMDOL PWMO LEE HIEHE F 831K 8 1
F141H PWMDOH PWMO Lt #iiRE Fasm 8 i
F142H PWMD1L PWM1 LEE HIEHE Fa31K 8 1
F143H PWMD1H PWML1 tbE HiiRE Fasm 8 i
F144H PWMD2L PWM2 Lbi #iiRE F a5 1K 8 i
F145H PWMD2H PWM2 LbE HiiRE Fasm 8 i
F146H PWMD3L PWM3 tbi #iiRrE F a5 1K 8 i
F147H PWMD3H PWM3 bt HiiRE Fasm 8 i
F148H PWMDA4L PWM4 LEi HiiRE 851K 8 i
F149H PWMD4H PWM4 LEE Bl S Faam 8 i
F14AH PWMD5L PWMS5 LLE # IR F a1 8 1L
F14BH PWMD5H PWMS5 LB # RS Faam 8 1L
F160H PWMDTE PWM FE[X {5 gE= I 5 7 25
F161H PWMO1DT PWMO/1 3t X TE R I HE &5 77 25
F162H PWM23DT PWM2/3 3t X TR HHE &5 77 25
F163H PWM45DT PWM4/5 L X IR H RS R
F164H PWMMASKE PWM #0415 F 738
F165H PWMMASKD PWM R HIEF 735
F169H PWMZIE PWM FE S iR S 785
F16BH PWMDIE PWM [a] REL P B R B R 8
F16DH PWMZIF PWM & S IfRE S FRS
F16FH PWMDIF PWM [a] REL i P iR B R8s
F5COH BRTCON BRT #=HUTHI & F a8
F5C1H BRTDL BRT ERTREHIEMEER 8 {i
F5C2H BRTDH BRT ERTREHIEMEES 8
F5EOH uIDO UID<7:0>
F5E1H uID1 UID<15:8>
F5E2H uID2 UID<23:16>
F5E3H uID3 UID<31:24>
F5E4H uID4 UID<39:32>
F5E5H uID5 UID<47:40>
F5E6H ulD6 UID<55:48>
F5E7H uID7 UID<63:56>
F5E8H uID8 UID<71:64>
F5E9H uID9 UID<79:72>
FSEAH uID10 UID<87:80>
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F5EBH uID11 UID<95:88>
F690H LVDCON MRS Fa8
F691H BOOTCON BOOT &Hl& 788
F692H ADCLDO ADC &E B EITH T Fer
F694H LSECRL LSE ER SR HIEFFRIK 8 L
F695H LSECRH LSE ER SR HIEST Faam 8 U
F696H LSECON LSE ERSF1=H & Fa
F697H XT_SCM LSE/HSE B iSRG MI=H 5 77 85
F698H PS_SCLK SPI B3I N i O Y B S 78
F699H PS_MOSI SPI NHUSINI% O S BL S 78
F69AH PS_MISO SPI EHIMANIH OB S E RS
F69BH PS_NSS SPI FikiNim O N AL & E e
F69CH PS_SCL IIC s iR O D B & 788
F69DH PS_SDA IIC HiEimA IR QDB & Fa8
F69EH PS_RXD1 UARTL #iiEMN IR O DB S 755
F69FH PS_RXDO UARTO #iiEiiN iR O DB S 755
F6DOH KEYCONO fiRITHIFFES 0
F6D1H KEYCON1 fIRITHIFFES 1
F6D2H KEYCON?2 fIRIT I FES 2
F6D3H KEYCONS3 fiRIT I F FEE 3
F6D4H KEYCON4 fIRIT I FEE 4
F6D5H KEYCONS5 fIRITHIF FES 5
F6D6H KEYCONG fIRIT I F 78S 6
F6D7H KEYCON7 Al H B e 7
F6D8H KEYCONS AT H B 7S 8
F6D9H KEYCON9 AT H B FEE 9
F6DAH KEYCON10 AT HI B FE 10
F6DBH KEYCON11 AT H B FEE 11
F6DCH KEYCON12 AR B FRS 12
F6DDH KEYCON13 AT HI B F 8 13
F6EOH KEYCON16 AT HIF F 8 16
F6E1H KEYCON17 AR Fe 17
F6E2H KEYCON18 AT FES 18
F6E3H KEYCON19 AT R B F R 19
F6E4H KEYCON20 il HI F 785 20
F6E5H KEYCON21 AT HI B FE 21
F708H CRCIN CRC #EH BN F &5
F709H CRCDL CRC EE4RIK 8 L iizEFFas
F70AH CRCDH CRC TE4RE 8 MRS 75
F710H LEDSDRPOL P00-PO3 IE = E Rz HI F 755
F711H LEDSDRPOH P04-PO7 IR =EE SR HI F 735
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ok HiFe HiFaiik

F712H LEDSDRP1L P10-P13 IR=hE T HIF F s

F713H LEDSDRP1H P14-P17 WREHE RIEHI B F a5

F714H LEDSDRP2L P20-P23 IRBhE RIEHIF Fas

F740H LEDCODATAO LED COMO K7 SEG7-SEGO ##% 77 # (£ 1EE))
LEDODATA LEDO mFEIRzN B R IR S 788 (= IR EN)

F741H LEDCODATAL LED COMO 3£ SEGL5-SEGS #1877 28 (4E I 153)
LED1DATA LED1 mFEIRzN B IR BIES 788 (R IR EN)

S LEDC1DATAO LED COML XKz SEG7-SEGO 1 %7 % (AEMF 1K)
LED2DATA LED2 SPEIRENE R EIE S 1788 (= FFIREN)

. LEDC1DATAL LED COM1 %}z SEG15-SEG8 iR 788 (FEMEIR )
LED3DATA LED3 mFEIRzN IR MRS 788 (R IR TN)

F748H LEDC2DATAO LED COM2 XKz SEG7-SEGO 1 %77 % (AE W 3E5h)
LED4DATA LED4 mFIRz BIR BB S 7 a8 (R IR EN)

. LEDC2DATAL LED COM2 xjr_z SEG15-SEGS %&?E%f?%%(%ﬁmﬁb)
LED5DATA LED5 SRz R IE S a8 (R FEIREN)

F74CH LEDC3DATAO LED COMS3 X452 SEG7-SEGO #4827 % (41 U h)
LED6DATA LED6 = PEIRTNE R EE S 1788 (= FEIR )

. LEDC3DATAL LED COM3 ¥J[. SEG15-SEG8 IR F a8 (GEFFIER))
LED7DATA LEDO = PEIRN B R E B 5 1788 (= MR )

F750H LEDCADATAO LED COM4 3$£7 SEG7-SEGO #ffs % 47 8% (fE I 8 )
LEDOSEL LEDO /= F450Rzh B HiEE 5 77 a8 (S FE IR T)

F751H LEDC4DATAL LED COM4 AL SEG15-SEG8 #(# %17 2 (£ U h)
LED1SEL LED1 = PEIRzN B BRI ¥ 5 1728 (= FE IR )

F754H LEDC5DATAO LED COMS X{5i SEG7-SEGO $i#2% 77 85 (B YR )
LED2SEL LED2 = PEIRzN B HRiE 5 55 77 25 (= FE IR )

a—— LEDCSDATAL LED COMS %Rz SEG15-SEG8 1% 77 5 (AE IR )
LED3SEL LED3 = PEIR B HRiE 5 55 7728 (= FE IR )

F758H LEDCGDATAO LED COM6 %Rz SEG7-SEGO #4877 3 (1€ 155H)
LED4SEL LED4 = pEIR T B HRiE 55 77 28 (= FE IR )

. LEDC6DATAL LED COM®6 ¥R SEG15-SEGS #i#E % 77 58 (JaFEIR Eh)
LED5SEL LED5 = PEIRzN B HRiE 5 55 1725 (= FE IR )

. LEDC7DATAO LED COM7 X}z SEG7-SEGO #iBZH 1755 (EMEIR )
LED6SEL LED6 = PEIRzN B HRiE % 55 1728 (= FE IR BN)

7500 LEDC7DATA1 LED COM7 S(:Jﬁ SEG15-SEG8 %&#E%?%%(%Emﬁiﬂ)
LED7SEL LED7 s FEIRENE HAE IR B 1785 (= FE IR EN)

F75EH LEDENL LED EMIIEN{E AR 8 (LB 7758

F75FH LEDENH LED EMIERERES 8 L F 75

F760H LEDCOMEN LED COM7~COMO f§&EITHIZH 725

F761H LEDSEGENO LED SEG7-SEGO {14 %772 (M 3))
SCANIWH LED Rz E—R AR EFFRS 8 (= FEIRzE))

F762H LEDSEGEN1 LED SEG15-SEG8 {4 %77 5% 1(AEF 3R 5))
SCANIWL LED =MFIRzNE—E B HARC & & 785K 8 (= PFIRzh)
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F763H SCAN2WH LED =MEIRENE — B B AL E & 7 aem 8
F764H SCAN2WL LED =MEIRENE — B B AL E & Fasm 8 &
F765H LEDCON LED #ﬁ%lJ%fa?%%(%EBﬁ‘FHIZDEJJ) i
LEDCON1 LED = PEIRENE IS 7785 (= IR T)
F766H LEDCLKL LED Hﬂ‘%ﬂl%ﬁﬁ&ﬁ%&?&%ﬁ%ﬁﬁ 8 i (REFEIR ) i
LEDCLKL1 LED s SRS F 1K 8 I (= FFIRTh)
F767H LEDCLKH lEDN%ﬁﬁﬁﬁﬁ%ﬁ%%iﬁﬁ@ﬂﬁm_
LEDCLKH1 LED = [ERHh T SRR S 751K 8 (= FEIEzN)
F768H LEDCOMTIME LED COM OB MR EIEES 78
F769H LEDMODE LED I ahiR ik F Fan
F76AH LEDSTATUS LED mPEIREIIR ST Fan

7E: LED FEFEIRENF R PEIRENER Sy B 7 ARt 2 A
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3. 8fu

ELIRTE (Reset Time) RiMA SR H FEMITIESRIATE, HEIARITHEL R 16ms. ZEHEEIER S =R iRAT
ia, BERE. TEHEERELEEM, TEETERSIRNEN, BeBFEXNEMNE. BINES TR HIMMEERSR A
%% (32.768KHz) Bf, S{IAtlE (BIERIRATE) BHAZK 1.5 (SMEBZE 10pF~22pF).

SRATAMTILMEMSR:
& LHE;
HNERE AL 5
REBEEN;
Bl RS EN;
RSN
CONFIG R7SIRIPE L ;
al: =N = 2 =X
R EE—MEMLER, FENRESFERFBRERART, BFELET, FNEFITHSE PCHEE, SNLERERER
MELEE 0000H FFEEIT-
EA—MEMIERBEE—ENMNATE, RERETENEMREURES RMERIRFIHEIT.

L 2BR JER 2R JER 2R 4

3.1 EFHBE

FEBEME LVRBEZYIHEX. RE LENEEEZN EANBEEN, FE—EMEF AR EEBTE. TEARE LH
ERKIEREHFF:
Lt RGRMNEIEIREE EAFEHFERE;
RGEMRL: MBNARSERWE AVIIRE;
WHRFIRTAE: TG/ IRIRB ARG,
WITIERF: LHZR, BFFRIET.
faERTE (Stabilization Time) ZRiAK 16ms, BHELEBEIF 32.768KHz &R, MFEEREL K 1.55. LB EMFENTE
Fi7m:

iVLVR =18V

VDD

POR TIME = 16ms

N AN

nPOR
(Internal Signal)

w E 8ms : ‘ c?fnfltguratlon
RESETB | 3 effective CPUWORK

(Internal Signal)

2 2

(CLK)
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RERTAHLTBENTEIT PORF (WDCON.6) FrENRFIE. ATE PORF #rEAIA 1 WEMERE: FHEEM. LVRE
fii, SNERELRI. CONFIG {RIFESL.

0x97 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
WDCON SWRST PORF -- - WDTIF WDTRF WDTRE WDTCLR
RIW RIW RIW R R R/IW RIW RIW RIW
SLE 0 1 0 0 0 0 0 0
Bit7 SWRST: 3RS AIEHIAL;
1 PITRGERHEEN (BENEET0ER).
0: -
Bit6 PORF: EHEEMREL;
1. RGEALBEEN (50EE, FTEETABF).
0 -
Bit5~Bit4 - {RE, @mAO0.
Bit3 WDTIF:  WDTittH R AR 5
1= WDTiaH (B0EM);
0= WDTRARSE.
Bit2 WDTRF: WDTE(ARELL;
1= RZHAWDTEN (505EK);
0= ARHEAHWDTEL
Bit1 WDTRE: WDTE R ERENL;
1=  {FREWDTELICPU;
0= #IFWDTERICPU.
Bit0 WDTCLR: WDTiH #8855 ;
1= BRWDTIHEE (BHBmhER);
0= ZEFWDTit#isE (50X,
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SNEREMIIESRBSMRIFO (NRST) HENIES, 2ZHMELSBMANEEMSE. NRAREEESEERBRERFEALT
NRST BMRIFREF 4 4 LSI B AR £, MEERENM. HERESHBUEMRETTR1UE, TE 16ms BIF2ERE, A
#8 RESETB (554 5H“1”, IEFMEEHHE 0000H L FFiEH 1T

faERTE (Stabilization Time) WSHEFHITELE LR, SEEEMEETEER. IEBEMSIH NRST RE EHERGE
8E, @it CONFIG L& .

CMS80F731x &% F

3.3 LVRIEEEL

SHAMERTIRESM (LVR) ThaE, HRGHEE VDD BREMRT LVR BER, LVR#MEL, REEM. MASMEE
RA7E CONFIG PigE.

LVR #&ER4&MZ) VDD<Vivr, BEIEREN. KERER (STOP) AT, LVRIKEEMINGEEEIE.
LVR KEENE FE W B &

Mﬂﬂﬂﬂﬂﬂ ﬂﬂﬂﬂﬂﬂﬂ JMMM
(125KHz)

VDD 3 raise sample

V Release
VLVR / LVR
Intemnal \
RESETB
Stabilization Time 16ms Main Program
>

FaERTE (Stabilization Time) WNHEFHITOLE L, 5 LEEMNEETIEHERE.
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3.4 FHINAEN

BIVAENRRAGHN—MRIFZE. EEERST, HEFFENAEMREE. FHE, RELTRERE, BRER
i, KNRGENM. BITREME, REERHANEERS.
WDT BB A AT S, E EBEENARERFTITIRARITE, &8 WDT FERMTEISEE WDT IHEEER, 1)L
{EERIEH] WDT bt A E]

BIREMHBTFNT:

1) BINAERIRES: RELNETRENREEaL, Fal, WREEN;

2) WMEk: FFENRESTEREERART;
3) R ENSER, FEFFIEM 0000H iE1T.

WDT BB $HIRE R AT PR, WDT IHEERMITREAXR AN Tsys. WDT iitth/FE L CPU SFBMEFERE, 11 Tsys

32 IZBIM 0000H FFEAHIT.

WDS2-WTSO R{iL ] 13 i h B 8] . &1 )03 Hi B B] 40 3R P 7 -

WDT ENASEHH#TLERENEE. BIAMRLAETTHEFRE, £ CKCON FiF

WTS[2:0] Watchdog Interval Number of clocks OVT@Fsys=16MHz OVT@Fsys=48MHz

000 217 131072 8.192ms 2.731ms

001 218 262144 16.384ms 5.461ms

010 219 524288 32.768ms 10.923ms

011 220 1048576 65.536ms 21.845ms

100 221 2097152 131.072ms 43.691ms

101 222 4194304 262.144ms 87.381ms

110 224 16777216 1.048s 349.525ms

111 226 67108864 4.194s 1.398s

WDT WA LB AR EMFRSE, AL % k.

3.5 ¥HEHN

SR RIS G S, RSN ISR REEF EMEE il 0000H, REFXEBITIEF. ARASREGEN
ZHIL WDCON([7] (SWRST=1) LU EEXHRHEN. HHENASEHHITEHEMNEE.

3.6 CONFIG RARIFEL

CONFIG REFRIFEM R ARG —MINSRRIFHIE . £ EBEEMA, WEBE—H 16 il CONFIG EF7E83, M# FLASH #ig
EWEER (AS69H), EETIEFRASIREZSESR. BEHEIEREFRENELT, ZEERNELETHETETEL

HEENRG, ALFETHHRIEE, FEFBERFIABERBIORT,

MRFRFEEL.

ZEMHFIERERESHT, REMNLETK, EHERGHENERMRTS.
EIFE TIERT, RAES fFESE AR 40 ISR RC EERT$h Fixed_Clock(8MHz, BHhiEsk B HSI) SR Th#ERT$#h(LSI 125KHz),
—BEEERNETAEENRE, BHIERE LS| k55 HSI K558, BRGEITHYNIEE] LS| B4, HETE 12 4 Fixed_Clock #J
KA E 3 LS| F#HRE, FERERFAAEERBIRES, NWRFE~EEM.

ERERMT, AMEREHREROER, KA MM SE TRE.
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3.7 LHEEKIFES

#LBEERER, THAABE—NMEREKEER, WRELBESRENTK, SE& LREEFNEMRETEEHES,
AIERAY MR E B8 N BL B FRIR I TITRS, BT ERTE, NMEMEREMAEER, IR EEREMFEITRELE. UHREE
BTN T AR RS o

BEYEER B TAERTEP A LSI (125KHZ), BAIARVHEIZRTIE] A 65ms, &Hik#E 32.768KHz @i, NIHSHSATEA 2.1s.
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4. B EhEEH

RGRTRRIRTNRR A 4 MAE, WBE ARG EFFRIAAFERMNIEEHITE IR B INIEE . RERTHIRIT:
AEEERIRS HSI (48MHZ) .
HNEREIEHRSSE HSE (8MHZ/16MHZ)
HNEMEIEHRSS LSE (32.768KHZ) .
AEBR RIS LS| (125KHZ).

SHBUARRER HSI, SR EMTERERSERMEL HSIE1T. BEREXTRSEMNMEA BRI RERESFERILE (Fit
ARFIEM MR GRE), AFBELTAFSEHEERE RRRMESBREBXTERSR, LTI . EAIMNPERERMIKRR
e ERGRT MRS, ZHHEIRECMINEE, RN TX.

4.1 REGEhER

BMNIMEARR R G P LA AEEI G0 T B AR 7 :

CMS80F731x &% F

* 6 o o

et S
8MHz

TOUCH

BUZZ

CONFIGHZE

=

HSIfRZ8 2
48MHz

[HSI_Fs

I
g
%) = 2 o =
[e} )
hJ s 2

o

s
g

LSiRi%=E \

125KHz LSl TIMERO/1

UARTO

YV VY
<
&

CONFIGELE
[EFREE CONFIGE &

/1
L
7 . s |, TIMER3/4 \
Fosc Sys_pre Sys
HSE, 14 CLKDIV
GATE
osciN DR 8 MUX UART1
HSE/LSE LF'E'

GATE
oscout DR oor >

R

TIMER2 e

YV VY

Shi

(o]
(¢}

l

Timer

—

SE

—

S|
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4.2 MHXFEH
421 PRHB[ITHIFESS CLKDIV
OX8F Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
CLKDIV CLKDIV7 CLKDIV6 CLKDIV5 CLKDIV4 CLKDIV3 CLKDIV2 CLKDIV1 CLKDIVO
RW RW RW RW RW RW RW R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 CLKDIV<7:0>: HRZtAT4h Fsys 53501 ;
00H= Fsys=Fsys_pre;
Hftb= Fsys=Fsys pre/ (2*CLKDIV) (2,4...510 %55) .
&84 CLKDIV FEERIESFS (BT EERANE IS ):
MOV TA#0AAH
MOV TA #055H
MOV CLKDIV,#02H
422 REGR#HYIREESS SCKSEL
0xD6 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SCKSEL - SEL WRITE CKSEL2 CKSEL1 CKSELO
R/W R R/W R/W R/W R/W R/W R/W R/W
SNiE 0 0 0 0 0 0 0 0
Bit7 = Fif1E],.
Bit6~Bit5 1REE, K 0.
Bit4 SEL: ZRGRTEhEL B ik,
1= Pl CKSEL<2:0>ft & #YRTshiE J
0= I CONFIG EZErBTsERAE ((EBEIARIERE).,
Bit3 WRITE: EBf#&E, fE—kod, #HITRTShIHE;
1= It (EESFVMNBRERREMNE 15, T8 1);
0= AI#eEtsh.
Bit2~Bit0 CKSEL<2:0>: ZRZRThiE &R
111=  LSI;
110= LSE;
101= HSE;
100=  HSI;
Hfb= ZX(E, ZibiHE.

ERIREYIRGE, RESERNRERMEAMNTIREERD, BIGEFHIT 6 > NOP EEMITHMES.

fE2% SCKSEL FHFERIELFT (PEITREBAHIEMIES):

MOV
MOV
MOV

TA,#0AAH
TA,#055H
SCKSEL, #05H
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423 REGHHIRESE TSR SCKSTAU
0xD7 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
SCKSTAU LSI_F LSE_F HSE_F HSI_F -- -- -- --
R/W R R R R RW RW RIW RIW
ShiE 0 0 0 0 0 0 0 0
Bit7 LSI_F:  {RiEA SRR ERSNL;
1= BBE;
0= FKEZE.
Bit6 LSE_F: REIMNBREIRIEERTSAL;
1= BE;
0= FKEE.
Bit5 HSE_F: SiRIMB@EIRIEEIRSAL;
1= BE;
0= FKEE.
Bit4 HSI_F: SiRMEATFEEARSAL;
1= TRE.
0= FKIEE.
Bit3~0 - EbifgEl.
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424 RGRHIEEEFFSE SCM
F697H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
XT_SCM SCMEN SCMIE - - - - SCMIF SCMSTA
RW RW RW RW R/W RIW RIW RIW R
ShiE 0 0 0 0 0 0 0 0

Bit7 SCMEN: {SiREMEERE;
1= {FgE;
0= #ik,

Bit6 SCMIE: =Rt FUTFEEELL (ZR A LSE EREs R EiEA— N EAO);
1= fgE;
0= #ik,

Bit5~Bit2 %88, M¥A 0.

Bit1 SCMIF: {EHRAPEIFREAL;
1= RRER;
0= HHFE 0, & 0 FEEHNRE] HSE/LSE E5MIER (REERHEEE 0).

Bit0 SCMSTA:  {HRIRAAL, Ris;
1= RRER;
0= EiRKRE.

AR

1) SCMIF #1 SCMSTA #BgE &R HSE/LSE i R RTHATIRTS . B R AMXAIE T HSE/LSE #ikfE, SCMSTA&—E
LFEHEBEFIRE, HB HSE/LSE kRE; SCMIF ek HSE/LSE 124k, {E2TAI~4 b (EFhErfEss), BT SEss
7B SCMIF, BRREENSYIE HSE/LSE (B EFIERATEIRIRT, BAKHERME FED.

2) =ikfE, E5M<H HSE/LSE $1Z| HSI, % HSE/LSE k& /5, SCMSTA £ BaEE, 5t S/ HSI BahlE HSE/LSE.
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425 INfERtShiEEI R E RS
F 71505 B )/ 2 B B3 AT HhiRIE R 5 /288 CKCON
OX8E Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
CKCON WTS2 WTS1 WTSO0 TiM TOM - -- --
R/W RIW RIW R/W R/IW R/IW RIW RIW RIW
SLE 0 0 0 0 0 1 1 1
Bit7~Bit5 WTS<2:0>:  WDT;i B (8] 3% 5743 ;
000= 2'7*Tsys;
001= 28*Tsys;
010= 2'%Tsys;
011= 22%Tsys;
100= 22%*Tsys
101= 22»Tsys;
110= 22%Tsys;
111= 2%6*Tsys,
Bit4 TIM:  Timerl BORT4EIE SR ;
0= Fsys/12;
1= Fsys/4,
Bit3 TOM:  TimerO HIRT4EIE AL ;
0= Fsys/12;
1= Fsys/4,
Bit2~Bit0 - RE, A8 1.
UARTO/L 45 EIRFFF F8% FUNCCR
0x91 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
FUNCCR UART1_CKS2 | UART1_CKS1 | UART1_CKSO UARTO_CKS2 | UARTO_CKS1 | UARTO_CKSO
RIW R/W RIW RIW RW RW RW RIW R/W
ShifE 0 0 0 0 0 0 0 0
Bit7 - RB, A0,
Bit6~Bit4 UART1_CKS<2:0>: UARTL1HERTSERT4hi R S ;
000=  TimerlH43is & A4 ;
001= Timerdgyj@HBdsh;
010=  Timer2gyja@HAd5h;
011= BRTHY @ H BT 4H;
Hith= b1,
Bit3 - {RE, WA,
Bit2~Bit0 UARTO_CKS<2:0>:  UARTOHRYE B 22 B4R 1% 4% ;

000= TimerlHjit At 4h;
001=  Timerdfbjit At 4h;
010=  Timer2H43it & A4 ;
011= BRTHI @ ATH;
Hith=  Zbi0a],
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4.3 ARG

ShAEERO, FNRES—ERIROBH, MWHELLER HSE/LSE BT YIMRINGE. EHENSAIEFIME HSE BT,
ZIEER LSE #AXThaE. LN EFEIME LSE BTShEY, ZRIEfER HSE HXIhEE. MPWMEIRRE, FF8 SCKSTAU4]
SR ERTSAHE 1, APFIERRGSUEN AT ERBEREE.

ARG RSB TER:

xYaialz:h

v

o D B SERR FsysHconfight E:RE

CMS80F731x &% F

v
B4 B 14 BESCKSEL[4]=1
ZSCKSEL[4]=1 .
> EHEIERE B SCKSEL[2:0]i% %2 Gt AR

2 SCKSEL[4]=0

JESCKSTAU[7:4] Bt iFa B KA L

ESCKSEL[3]=1, {51/ HB5hE0

ZE#564 nop

E: RGERYIRE SURIEN TSR FE HE EMECE .
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4.4 RGHPhIEIE

RGP IEIE (SCM: system clock monitoring) & [ Lk FE @R IEHRFZ M0 2] R G A AR B R Mg i+ 89— Fh SIS (RIPEE R
L{EFA HSE/LSE MR GRT$hAT, —B#MZE] HSE/LSE FI$Z1E, RGESEHIEEN HSI IR, #F HSIRER RS 8MHz £
$IE1T, ZJ5% HSE/LSE Fi$hiRE Bi2E, RZGR#IEBRIM HSI $1E HSE/LSE.

SCM 124 4ms Xt RGeAT4h HSE/LSE Baill—%, MMEHEA Tsem B G ZSEEA 11, 78 Tsem ASEFHAE SCM 3t HSE/LSE
BHTIEIRES, Tsem AREFHAE X MNSE RiFITAIR, WREMWE] HSE/LSE £k, NI RGATHHRE] HSI, FERHERRFE
FRENML SCMIF & 1. %35k SCMIF, BM# HSE/LSE 2SR, RZiEtihthi% B mni#kE HSE/LSE.

ARG I AEE a0 R E PR :

2ms

2ms
TSCM

SO I O I O B

CMIF=0

dn
)

SCMIF

HSEL‘$E

= =

[

|

ik

FFIRTIREIHSI

I

i

HESCMIF

FFIRTTIREIHS|

(L]

Il

[l
AN

3 SRR I EIHSE/LSE |

—= [ ]
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5. BiEETE

RIEER SR 2 %
& IDLE: Z#RER
& STOP: RERER
BAFA CIBSHITIEF AT, 5BZUZIER IDLE F1 STOP HisSRizHI RGRR, TEEEZE IDLE 1 STOP {i.

RIELWT:

FANTHER: IDLE();
FENKERIER : STOP();

51 HFEEBTEFSS PCON
0x87 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PCON SMODO SMOD1 - - - SWE STOP IDLE
R/IW RIW RIW RIW R/W R/W RW RW RW
ShifE 0 0 0 0 0 0 0 0
Bit7 SMODO:  UARTO K45 SR 5184 ;
0= UARTO B4FRIFE;
1= UARTO F4FEMME.
Bit6 SMOD1: UARTL SE 43R Z 184 ;
= UARTLE4SRIFE;
1=  UARTL 4= meE.
Bit5~Bit3 - RE, JAH 0.
Bit2 SWE: STOP RASIhAEMER (S RENL ;
(i SWE #fi[{E, REIIFIHIRE S ERENIMIEMNEHER)
0= EIFIREMREE;
= RIFTHEEMREE (FJERSMER R UTAREE K ERTRREE) .
Bit1 STOP:  {RBRARZSIRHINAL;
0= FREFENKERKE;
1= HANKERWRES GRE STOP #XBE#ES) .
BitO IDLE: ZRAREIESHINL;
= KRFAZRRE;
1= HAZRRKES GEH IDLE BRXBZEF)
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5.2 HiRKFEEFSS LVDCON

iZ MCU BB MITIEE., &i%E LVD f&E3R{FE: (LVDEN=1), FEIH&ELFBEKMN S LVDSEL, LR E FEIIET
LVD i&EERT, ¥ Eilr, REAF.

WNRIKERAT LVD RIR(ERE, ENKRBEH A XANZRREE, FRHXHA (LVDEN=0).

0xF690 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LVDCON | LVDSEL3 | LVDSEL2 | LVDSEL1 | LVDSELO LVDEN - LVDINTE LVDINTF
R/W RW RW RW RW RW R/W RW RIW
SLE 0 0 0 0 0 0 0 0
Bit7~Bit4 LVDSEL<3:0>: LVD E[EMN&;
0000= 2.00V; 1000= 2.00V;
0001= 2.20V; 1001= 2.00V;
0010=  2.00V; 1010= 3.70V;
0011= 2.40V; 1011= 2.00V;
0100= 2.00V; 1100= 4.00V;
0101= 2.70V; 1101=  4.30V;
0110= 2.00V; 1110=  2.00V;
0111= 3.00V; 1111=  2.00V.
Bit3 LVDEN: LVD f#gg;
0= ik,
1= f{F&e.
Bit2 RE, WA 0.
Bit1 LVDINTE: LVD Fh#f{EHENRL;
0= LVD HhiFZEtIL;
1= LVD hlffEEE.
BitO LVDINTF:  LVD FRBikRR{L;
0= HFRRESTINBRE;
1= BFEBEERTENEE GEEE) .
5.3 IDLE ZRER

FELMRNT, RE CPU BRI KA. Et, EXMIRET, SMRINEE GNEREE. PWM A 12C) FIBY$H&L %R (HSI/
miRIRENER) IPRIEETIE.

RGEENTRERRE, FTHESTERE, MEEEHNPELEER, hENREGE, BERTRRBIERES.

WMREFERSIEFPHATAER, WREERRARE SN FEIREE RS .
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54 STOP {KER#ER

ALMIRKT, BR LVD R, LSE RSP LT AR XA (LVD/ILSE RIRIEBI M KHD), RFLTRINFEERRN,
HF BRI TIE,

54.1  {KERMREE

HNKRER G, ATHFBAKRMEEDIRE (FBRE SWE=1) MEERRER. GUT/LFARMEKRRER

1) INTO/1 Hritf

KA INTO/L HHFPRERIRERIRT, SR FENKIRENG 2 PEERES INTO/L FETEREFTH, A REMEERS. INTO, INTL &
Wit X FFREEE IE, IP, TCON, 10 ERMEEFFaE, INTO/L FHTRREE R 88T FEIA S BT MREEIRER .

2) 4HMER (GPIO) Fhikh

KFASMNER GPIO FhEfTIRER, WAFIFE RN RBR BTG 2 P B g8 5w O h B EREFTIT, A REMREER S, MR GPIO FhIEfiMRfEE Al %k
ELEFE, THA, SUARUTMRERIRER, ERERIABRIMBRETIEH B 738 PXnEICFG & .

3) WUT ERJnfz

B WUT ERTIeEE, SR7EHNKERANGERIRERINEEITH, FIRHE B FIRERIRASZIMGERRORTIE] . & AR BR A B iR
LSl (RINFEIRHR) fett, FRERMEEETIEEN LS| ZEARRRS T BRETH.

4) LSE ERMRER

A LSE JERTMEE, 2 M7EFNIKERATG LSE #ERIERE . 1T EERE . ERTMEEETIAEITH, FIRNE B FRIRIR S H MR BE A BT 8] o

5.42 MEEFHRES

TR R INTO/L i, SMEE GPIO iy, TR WUT ERTIEEE. LSE ERMEERAIRIER, Ptk ErTEEGE, 4BF
BEHF KR EAEREERS, MITRFNT—FES. P TE R EMREZE, RERFHREE, BIRHHRTAIRE, CPU
KIME, PC MELERRRES, REFTESFS BB FGTHIZME CPU. REE CPU FFMATEZERS CONFIG FIgE,
FSMEAIEE A S50us~1s. MEEZEFFRTEND G, MCU INARZGRMERRE, AEITHigHs CPU, BRFEAENIT.

BN R A EPAREE E AT R AN SN IR R BT ARER TN BE AR AFT FPIR S, REHNKIRIER G, EE—FREE5 X EB6EREE CPU. INRMET
ERTR MRS, ZEEMIFEMAN, BLAERBESFGENTE, BRAPITHEGIEREF R EBHEMITIRREIERH

B A
BXo

5.4.3  {KERMREERT|S)

F FASMER Fh BT R 2R 5 2 A PR B A1) g -

HREIEERFA ERTE (200us) +MRRESE{HATE]
I A E B EE 2R Gt B RO R BE R 1) «

HIRETRERFRERTIE) (200us) +MAEEE AT ESA0THAT +IRER S 15 RE)
(LR R EIA) 14 A Fsys>1MHZ)
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544 KERTEARME

ARRRERT, B SNgIMBERNERENARS, ZERARNS SWE HERLX, Bt SWE=0 hral@id LixE
RIEER RS .

EREN: TFEETMEMEHE, VODRERKE OV EEHM EBETERE, HEANELBEMKTS.

SMREAL: REFBINPELITIRE, HXBMOREXRETREMO, ARRMEMORTE>1Us HIRETF, RE~EEM, B
MEMQ, WRGEHSD.

545 ERENTHIKERThFE

IR T BRBRARZSFH T BE R BRSEFRS A ARBRARTS

AFRRRT, REENKRRSRE, BXNEREEERE, KE5FFRBXA, MBRETE. FEXEXT AL T8
EER4E, HMEERXSERRKRNER.

HAERET, MAE2MNARRERATREENKRIRIIE. E2ERKER TRRRMREET R LT a X ABRERR,
RIBEMBINARS, LETAVNS A 9 SIFRRIRIIFE .

546  RERARZRLFZ451

R aEHEANKRKRA A, BRAPFERGRONRIRER, BEMIARE /0 8RS, ERAARPEAREZN /0 O,
EABER=OHREABLEO, BRE-NEAOBE-IEERS, ES% /0 AANKSEH, O&KBEFLTAESMIER
IREREBIR; XU ADC 153k, LSE #&RIR. LVD R EABIME LUR/MABRER TR .

Bl: RAEFREER, HENKRELLIBIZF CCHRIERF)

SLEEP_MODE:
MOV WUTCRL #31h
MOV WUTCRH,#80h
MOV POTRIS,#0FFh
MOV PO,#0FFh
MOV P1TRIS,#0FFh
MOV P1,#0FFh
MOV P2TRIS,#0FFh
MOV P2,#0FFh
XAEENEERRIEES
MOV PCON,#06H ; BATRIThRERREE A IRBR 15245,
NOP
NOP
NOP
NOP
NOP
NOP PITRERRIERIE S R HIR 6 5 NOP 54

MR SR EL MR IR S
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6. FRBf
6.1 FRETHEA
SR ER 22 M hiniE R P #iEE

TR IR i [a) & EIRREFFI
INTO SNERFRIT O 0-0x0003 1
Timer0 EBTER O Rl 1-0x000B 2
INT1 SNER AR 1 2-0x0013 3
Timerl ERTEE 1 Rl 3-0x001B 4
UARTO TIO or RIO 4-0x0023 5
Timer2 ERTEE 2 Rl 5-0x002B 6
UART1 TI1 or RI1 6-0x0033 7
POEXTIF<7:0> PO O4MEBAR 7-0x003B 8
P1EXTIF<7:0> P1 OSMEBAR T 8-0x0043 9
P2EXTIF<7:0> P2 O4MEBAR 9-0x004B 10
- - 10-0x0053 1
- - 11-0x005B 12
PSEXTIF<7:0> P5 OSMEBAR T 12-0x0063 13
- - 13-0x006B 14
- - 14-0x0073 15
Timer3 ERTEE 3 Rl 15-0x007B 16
Timer4 ERTER 4 Rl 16-0x0083 17
LED LED = FEF33 i 17-0x008B 18
PWM PWM Al 18-0x0093 19
ADC ADC Hlf 19-0x009B 20
WDT WDT ARl 20-0x00A3 21
12c 12C Hhif 21-0x00AB 22
SPI SPI Hlf 22-0x00B3 23
- - 23-0x00BB 24
- - 24-0x00C3 25
LSE_Timer/SCM LSE ERTEs P HI/SCM 25-0x00CB 26
LVD LVD # 8 F i 26-0x00D3 27
TOUCH Fih45E i 27-0x00DB 28

LSE ERTEE LSE_Timer FEIFSRIRETREN SCM hitfA—/ hfmEA D, BRENEMI Fr{EFENL.
SHMEMAN PR LR, ATSMARDEHRE. Y—NPEHCKLEEN, EE5RHTEE HiER, BETLHEEE, S
WP E.
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6.2 NIRRT

6.2.1  INTO/INT1 SR

R X4 8051 [RAEAD INTO. INTL ShERFRER, INTO/INTL AIIEIFE AR Ptk hitf, HHxisHIZ 888 TCON, INTO
5 INT1 ERBENPEEE.

6.2.2  GPIO =l

SFEEA GPIO 5| #NERR T, BRI IFTRMEE/ EAB/BUATRT, BAM & KBEB PXWEICFG HFEEE. i
% P13 OB E A TG

P13CFG=0x00; 1% P13 8 &% GPIO

P1TRIS&=0xF7; 1% P13 & & RO

P13EICFG=0x02; //i%E P13 AT B&Af% FHR

GPIO Wyt 5 4 NhifilEE

PO O & A — it E 0x003B;

P1 A& A—HEfia = 0x0043;

P2 O & A— il = 0x004B;

P5 O & F— i1 = 0x0063.

LR, HENPUARSIZR AT S B R M um O Al & R i, AR EHITHERMALIE.

6.3 rFhETSIRARARER

RGEHRNKRER (STOP AIMREEIER) &, BNMIMNIFHEAILREREERS.

INTO/INTL R EfiREER R L ST AR A P UTE AR AR R R B A, PREES TN TR RRREE (INTO/INTL RREE 75 =X A0 = i fil
£ B RIEFEALITONTL KD,

GPIO FEiEE RS, EINFEHNKIRIER BNL B FHERNAIH O hEit L1085 (GPIO RMREES RS FEifit & 18875
HHE, FHEE A TREA/ACAMED), RURITFHER A B e R R R Be .

ARG HRINERRUTIRERFS , B i N\ P IR S5 F2 AL IR R TR ER(E 55, IR PRS2 E, RGBS HITRIRIMEENIES.
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6.4 HEESFEE
6.41 HERFERSES
R R 7 IE

IR IE RTNSNERR, TIHRE. HHPUIFEFER, TR o IS BRI EA HkA
1, PRSI E 1. MAREERAE R — D RETZE, RSO N PR RS E.

6.4.1.1

OXxA8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
IE EA ES1 ET2 ESO ET1 EX1 ETO EX0
RW RW R/W RW R/W RW RW RW RIW
ShE 0 0 0 0 0 0 0 0
Bit7 EA: 238 iFAL;
1= SRIFERBARWF A T ;
0= ZILERBEE.
Bit6 ES1: UART1eRET 24 ;
1= RIFUARTLHET;
=  #FUART1HET,
Bit5 ET2: TIMER2Z BT f iF4 ;
1= #IFTIMER2FT & Hlf;
=  HIFTIMER2FT A ST,
Bit4 ESO: UARTOER #2143 ;
= SHFUARTOHET;
= #FUARTORHT.
Bit3 ET1: TIMERLHET #2354 ;
1= RIFTIMER1HHE;
=  #FTIMER1HE,
Bit2 EX1:  SMERARER LA BT 5t 1AL
1= SRIFIMERR T LT
0= ZFSMERARET LA .
Bit1 ETO: TIMEROHT #2 4F4iL ;
1= RIFTIMEROHET;
0= ZXIETIMER OFfif.
Bit0 EXO0:  4MERAR O I 5214 5
1= IFSMERH B0 BT
0= ZFSMERRETOA T
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6.4.1.2 R 5 # %7 77 2% EIE2
OXAA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIE2 SPIIE 12CIE WDTIE ADCIE PWMIE - ET4 ET3
RW RW RW RW RW RIW RIW RIW RIW
SLE 0 0 0 0 0 0 0 0
Bit7 SPIE: SPIE{ERENL;
1= S VFSPIFIHT;
0= Z1ESPIFET,
Bit6 I2CIE:  12CHhBf{FEEE(;
1= RIFIPCHIRT;
0= Zik12Crhl,
Bit5 WDTIE: WDTHBf{FEEENL;
1= RIFWDT H i ;
0= ZIFWDTiH i,
Bit4 ADCIE: ADCHER{ERENL;
1= RIFADCH;
0= #EADCH,
Bit3 PWMIE: PWME FRER{ERELN ;
1= RFPWMBRA hif;
0= % IFPWMERAE T,
Bit2 - {RE, A0,
Bit1 ET4: TimerdsRBR{ERE(T ;
1= R¥FTimerdrhl;
0= Z)FTimerdmhlf,
BitO ET3: Timer3rRBf{EE(;
1= RiFTimer3dtf;
0= ZFTimer3/itf.
6.4.1.3 Timer2 HERF# S E8 T2IE
OXCF Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
T2IE T20VIE T2EXIE - - T2C3IE T2C2IE T2C1IE T2COIE
RIW RIW RIW RW R/W RW RW RIW RIW
S4E 0 0 0 0 0 0 0 0
Bit7 T20VIE:  Timer2;ttH Fr i 5 1443 5
1= SIFHET;
0= Z LAl
Bit6 T2EXIE:  Timer24MERAnE, - B 50 i 4aL ;
1= SIFHET;
0= ZE Al
Bit5~Bit4 - RE, JHA0.
Bit3 T2C3IE:  Timer2bb &i@iE 35 i 58 14 ;
1= SIFHET;
0= ZEIEhf,
Bit2 T2C2IE:  Timer2bb&i@iE 250 i 58 14 ;
1= SIFHET;
0= ZEIEhf,
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Bit1 T2CLIE: Timer2bb 4@ iE 1 1#F 70143
1= fiFrhER;
0= ZEFdhikg,
BitO T2COIE:  Timer2tb @B 0 B 701443
1= SRl
0= ZEFdhikg,
EFE Timer2 By, TEZHE Timer2 B hE{EEERL ET2=1 (IE.5=1)
6.4.1.4 PO O FhET=HIS 7£8% POEXTIE
OXAC Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
POEXTIE PO7IE POGIE POSIE PO4IE PO3IE PO2IE PO1IE POOIE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 POIIE: POIORMTRIFAL (i=0-7) ;
1= RiFFRET;
0= Z-rhl.
6.4.15 P1 OFREEHIE /T PLEXTIE
OXAD Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
P1EXTIE P17IE P16IE P15IE P14IE P13IE P12IE P11IE P10IE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNiE 0 0 0 0 0 0 0 0
Bit7~Bit0 PLIE: PLIO®ETRIFAL (i=0-7) ;
1= RiFrhET;
0= =ity
6.4.1.6 P2 OFRE{EHIE 8T P2EXTIE
OXAE Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
P2EXTIE - - - - P23IE P22IE P21IE P20IE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
Bit7~Bit4 - 1RE, JAH0.
Bit3~Bit0 P2ilE: P2iOfRBrRIFAL (i=0-3) ;
1= RiFrhET;
0= #x - rhlf,
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6.4.1.7 P5 O =5 & 788 PSEXTIE
0x9C Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
P5EXTIE - - P55IE P54IE P53IE P52IE P51IE P50IE
R/W R/W R/W R/W RIW RW RW RW R/W
SNhE 0 0 0 0 0 0 0 0
Bit7~Bit6 fRE8, 1940,
Bit5~Bit0 PSid HET R (i=0-5) ;
FEIF T
=1 i,
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6.42 HHEMLAERIZHIF TR
6.4.2.1 R SERIEHI T 7% IP
R RiTH R ERSE IP RAEENE T, AINIRE.
0xB8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
IP PS1 PT2 PSO PT1 PX1 PTO PX0
R/W RW RIW R/W R/IW R/IW RIW RIW RIW
ShE 0 0 0 0 0 0 0 0
Bit7 - 1RE, JAH0.
Bit6 PS1: UART1AMIHALRIFHINL;
1= WEHEEKPH;
0= &ERERKFHT.
Bit5 PT2: TIMER2R B FeRITHIGL ;
1= REASRTPU;
0= ®EHERH U,
Bit4 PSO:  UARTOR M ARz HlNL;
= REASRTPE;
= EERREF .
Bit3 PT1: TIMERLHEFHLFCRITHINL;
1= ZEASRTE;
= EERRESE.
Bit2 PX1: HMNERAr 1R BT SE R IR I 5
1= ZEASRTE;
= EERREF .
Bitl PTO: TIMEROA ML SeRITHINL ;
= REASRTPE;
0= WERNEKFHT.
Bit0 PX0: 4RO B Se RATHINL 5
1= KEASR U
0= ®EHNERH U
6.4.2.2 R A SRR IZH F a8 EIPL
0xB9 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIP1 - - PP5 - - PP2 PP1 PPO
RIW RIW RIW R/IW R/W R/W RW RIW RIW
ShiE 0 0 0 0 0 0 0 0
Bit7 REE, MA0.
Bit6 REE, MA0.
Bit5 PP5: P50 Bt RITHIL;
1= KEASR U
0= &EREHZH U
Bit4~Bit3 R, MIA0.
Bit2 PP2: P2 Bt RITHIL;
1= KEASR U
0= &EREHZH U
Bit1 PPl: P1OAEIEIARITHIL;
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1= &EASEPU;
0= &EREKFHT.
BitO PPO:  POO AL S RITHINL ;
1= WEASERPH;
0= WERERFH.
6.4.2.3 R SE R I=HI S 587 EIP2
OxBA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIP2 PSPI PI2C PWDT PADC PPWM PLED PT4 PT3
R/W RIW RIW R/W R/IW R/IW RW RIW RIW
SLE 0 0 0 0 0 0 0 0
Bit7 PSPI:  SPIFRERH AL RATHINL ;
1= REASRTPU;
0= ®EHNERH U,
Bit6 PI2C:  PPCHEifLIERITHINL;
= REASRTPE;
= EERRE .
Bit5 PWDT: WDTHEAIRITHINL;
1= B ASK T
= EERREF .
Bit4 PADC: ADCHBI{ A RITHIL;
= REASRTPE;
0= WERNERFH.
Bit3 PPWM: PWMAREF S Rl
1= ZEASRTE;
0= WERKRFH.
Bit2 PLED: LED P& P i SRz HiiL
1= KEASRPU;
0= WERNKRFH.
Bit1 PT4: TIMER4HEIHLFERITHINL;
1= KEASR U
0= WERNERFH.
BitO PT3: TIMER3HE LI RITHINL;
1= KEASRPU;
0= WERKRFH.
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6.4.2.4 shBfE SRR IE I F 728 EIP3
0xBB Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIP3 -- - -- PLVD PLSE
R/IW RIW RIW RIW R/W RW RW RW RIW
SLE 0 0 0 0 0 0 0 0
Bit7~Bit5 1R8, A0,
Bit4 PTOUCH TOUCH® IR FRITHIAL;
1= WE SR
0= WERNERFH.
Bit3 PLVD: LVDHEI A RITHIN;
1= WEASERPH;
0= &ERERKFHT.
Bit2 PLSE: LSERRBifftseRIE=HINL;
1= REASRTPU;
0= ®EHNERH U,
Bit1~Bit0 RE, A0,
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6.4.3 HERREATFEE
6.4.3.1 Timer0/1, INTO/1 FEFHRERLE 8% TCON
0x88 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
TCON TF1 TR1 TFO TRO IE1 IT1 IEO ITO
RW RW RW RW RW RW RIW RIW RIW
ShE 0 0 0 0 0 0 0 0
Bit7 TFL:  Timerl 3880 PEIFRENL;
1= Timerlit#isgidd, FANPHRSEFFEGENEE, LWAREEE;
0= Timerl IH#HEBE LG .
Bit6 TR1: TimerliZ{THHIML;
1= Timerl B3;
0= Timerl %M.
Bit5 TFO:  TimerOit+#i85ia i AP HTFRAR AL ;
= TimerOW#EEEY, HNPERSEFFBEENEE, LARGEE;
= TimerOH# B Limt .
Bit4 TRO:  TimerOE T ;
= TimerOE3h.
=  TimerOxi#,
Bit3 IEL:  SMEBHRERLARARAL;
1= SMEBHRURLA=HE T, FEANPEHRSEFFEHEENEE, WAREEE;
0= HMNERPERLIR B4 i,
Bit2 ITL:  SMERARMT AR 5 AT HINAL;
1= TRAMEL;
0= {REFHL.
Bitl I[EO:  SMEBHRETOFRARAL ;
= HMNEBRREROSTE R, HNFEIRSIEFFBEEMEE, LARGEE;
= SNERERBROR A AT Pl
Bit0 ITO:  SMERHRUTOM % 5 ATHINL;
= TREBME;
0= {EKHEFML.
6.4.3.2 Timer2 AR ENFFET T2IF
0XxC9 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
T2IF TF2 T2EXIF - - T2C3IF T2C2IF T2C1IF T2COIF
RW RW RW RW R/W R/W R/W R/W R/W
ShifE 0 0 0 0 0 0 0 0
Bit7 TF2:  Timer2 3888 H P WIARRRAL;
1= Timer2 iTt#¥&Eitd, FREEE;
0= Timer2 iH#EELiEHE .
Bit6  T2EXIF: Timer2 SMERANEHRENL;
1= Timer2 BMIT2EXO~% TG, FRHESE;
0: .
Bit5~Bit4 RE, A0,
Bit3 T2C3IF:  Timer2 LLiAHIKIBIEIMREN ;
1= Timer2 tbAGI@IE3 {CCH3:CCLI)={TH2: TL2} Bk {liskiBiE3/ =4 T HiskiglE, ERHEE,
0=
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Bit2 T2C2IF:  Timer2 bLiAEIRIBIE2ARENL;
1= Timer2 ELEE@IE2 {CCH2:CCL2}={TH2: TL2}sk Bk IBIE2/ 74 T 1iikiR(E, EUWHEHEE.
0=

Bitl T2C1IF:  Timer2 ELBAHIRBIELIARENL;
1= Timer2 EL#@IEL {CCHL:CCLL}={TH2: TL2} S iBskIBIE 14 T iikiR(E, ERHEHEE.
0=

BitO T2COIF:  Timer2 ELBAHIRBIBEOFRENL;
1= Timer2 ELEBIEO{RLDH:RLDL}={TH2:TL2}Ei{f3X BB 4 T sk iplE, SHHEE.
0= -

6.4.3.3 SME R BRRE AL 7 2% EIF2
0xB2 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIF2 SPIIF 12CIF - ADCIF PWMIF - TF4 TF3
RW R R - RW R - RIW RIW
ShE 0 0 0 0 0 0 0 0
Bit7 SPIIF:  SPIRAFEIERAL, Ris;
1= SPIFE£FHT, CEREFNFEFREALRE, WA BER) ;
= SPIRF=HE A,
Bit6 12CIF:  PCRAHEiEREL, RiE;
1= PCrE4£Al, CEREMAMFEIREMNE, WBENER) ;
0= PCRAEHEHH.
Bit5 {RE8, A0,
Bit4 ADCIF: ADCHBfFRENL ;
1= ADCH#HTER, BRHEE;
= ADCEE#AKRTER
Bit3 PWMIF: PWMEFBEiERA, HiE;
1= PWMErll, CHEREEMTPERELS, LABER) ;
0= PWMZR=4E i,
Bit2 =&, A0,
Bit1 TF4:  TimerdZERT&&iH H FRIARNAL;
1= TimerdERERitL, HANFERSEFNEFENES, BAREES;
0= TimerdEREELiESE.
BitO TF3:  Timer3ERT &3/ H R EFRE AL ;
1= Timer3ER&itaL, HANTHRSEFNEFENES, BAREEE;
0= Timer3EREELiELE.
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6.4.3.4 SPI FEFRENLF FEE SPSR
OXED Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
SPSR SPISIF WCOL - - - - - SSCEN
RW R R - - - - RIW RIW
SLE 0 0 0 0 0 0 0 0
Bit7 SPISIF:  SPULEMITEEERHIFRENM, RiE;
1= SPUEMISEEE (56iESPSR, HiF/ESPDRERBE) ;
0= SPIKf&HITEEE.
Bit6 WCOL: SPIGHSEHMTHRESLL, Hif;
1= SPUEHIARSEMRATZHE S SPDRIZIEMSE (S£iESPSR, HIE/5SPDREFEE) ;
0= XZEHR.
Bit5~Bit1 - ®E, JHA0.
BitO SSCEN:  SPIF#FEANSSH = HI4L o
1= SPIFZIRRSE, NSSHitEEF;
0= NSSHiiFFRSSCRIIAE.
6.4.3.5 12C EEEA P EFRENL T F 8% 1I2CMCR/I2CMSR
OXF5 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
I2CMCR RSTS - - - ACK STOP START RUN
I2CMSR I2CMIF | BUS_BUSY IDLE ARB_LOST | DATA ACK | ADDR ACK | ERROR BUSY
RW RW RW R/W R/W RW RW RW R/W
ShifE 0 0 0 0 0 0 0 0
Bit7 RSTS: PPCERMRRE MITHINL;
1= EFFEESR ENFIFRRNIPCERFRE, 8EI2CMSR) ;
0= PCEIFIRN T FUIFRENALIEO.
I2CMIF:  PCEITIRT T P EIFRENL;
1= FEEXT, ZFEAFWGER, E&DIMERER. (EHEF, SoER) ;
0= REEAHEH,
Bit6~Bit0 PCEAFE X THESISHREAL, FII2CMIEER,
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6.4.3.6 12C MEHERIRASF 88 12CSSR
OxF2 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
I2CSSR - - - SENDFIN TREQ RREQ
R/W - - - R R R
ShE 0 0 0 0 0 0 0 0
Bit7~Bit3 R, MIA0.
Bit2  SENDFIN: PCMFMER T & IFIFIETTEFRENM, RisE;
1= FEBRETFBFEHRIE, TREQIABEREANL, BLERAXNEIEEE. (EI2CSCREEHEE) .
0=
Bit1 TREQ: IZCMEME‘V&%&-LM L, R
1= {EARXZERHEEWSURFIERHFELBTFIEREENES. (BI2CSBUFEBEEIEE) .
0= --
Bit0 RREQ: PCMAEERIZWTERIRELL, RiFE;
1= $UseEE. (EI2CSBUFREFIEE) ;
0= RIZWSEEE.

12C WEhEZ AR RS AL th 2 T ERFR S

i

AR 1PC IR BT S NEER hii s A E —hifi=E (00ABH)

6.4.3.7 UART #4758 SCONN
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
SCONn UnSMO UnSMm1 UnSMm2 UnREN unTBS8 UnRB8 Tin RIn
feds) R/W R/W R/W R/W R/W RIW RIW RIW
ShE 0 0 0 0 0 0 0 0
BANKO: Z7£2E SCONO Hitit 0x98; Z7FE% SCON1 itk OXEA.
Bit7~Bit2 U1SMO, U1SM1. U1SM2. U1REN. U1TB8. U1RB8: UART1#Hx#=#4L, i¥MUARTNINAEE AR
Bit1 Tin:  ZFEHEGREM (FERHES) ;
1= REARFEEMREE D, AL RE—TWEIE.
0= --
Bit0 RIn: R EIREN (FERHES) ;
1= RARIREE AR T, EEUS A LIRS R — M.
0= --

Tin 5 Rin SARE—HEi@E, FEEHRFIET 2R HENT 2 4 & .

6.4.3.8 PO O iR A S 588 POEXTIF
OxB4 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
POEXTIF PO7IF PO6IF PO5IF PO4IF PO3IF PO2IF PO1IF POOIF
R/W R/W R/W R/W R/W RW R/W R/W R/W
SNiE 0 0 0 0 0 0 0 0
Bit7~Bit0 POIIF: PO R BAREAL(i=0-7);
1= POIOF4rhl, THHEE;
0= POIOZAKR =4 i,
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6.4.3.9 P1 O EAIF 528 PIEXTIF
0xB5 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
P1EXTIF P17IF P16IF P15IF P14IF P13IF P12IF P11IF P10IF
R/W R/W R/W RIW R/W RW RW R/W R/W
ShE 0 0 0 0 0 0 0 0
Bit7~Bit0 PLilF: PO EfFRFERL(=0-7);
1= PLliO~%FH, FRHEE;
0= PLiOR~4% .
6.4.3.10 P2 O RS F 528 P2EXTIF
0xB6 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
P2EXTIF - - - - P23IF P22IF P21IF P20IF
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit4 - R8, JHA0.
Bit3~Bit0 P2ilF:  P2i0HEfiFRENL(=0-3);
1= PIOF4%FH, TRHEE;
0= P2iORF4EFIHf,
6.4.3.11 P5 O EIiREAIE 5785 PSEXTIF
OxA7 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
P5SEXTIF - - P55IF P54IF P53IF P52IF P51IF P50IF
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNiE 0 0 0 0 0 0 0 0
Bit7~Bit6 - &8, JHA0.
Bit5~Bit0 P5ilF:  P5i FREfFRZENL(1=0-5);
1= PSIOF4%FH, TRHEE;
0= PSIOR4 .
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6.4.4  PHEFREALLRERRIRIE

FRUTRR S LR B R ERIE S AT LT

& WBHEINER (FHAPEHRSER)

* AR

*  HSREER

1) FEHBERIIRENL

THEHEHBEMRINAA INTO. INTL, TO. T1. T3\ T4 FHEMFEHREN. BHBIERIRENEER: TTHRPERE
BEAL EA=1, BITHHERMREIERENL, £/ 7% P REHNER FHRSTER, REMBENER. WhwrEaeske, NxL
PRGN AT AR I T BRIRAE

2)  BERREIRRENL

RGP HEER ARG ERIREMN. XEREMEANTHRSEFETLBINER, FERHS 075, SNERLH
WTAR S5 FEFF fa NS BN R AR SR T

3)  EEERIEBRMIREN

RGEPERENHIRS 0 BiZFEMEE, MEEWEHMFFRRERIRENM. 0 SPI hEiiRES TR P HEMTR
FRENL SPISIF, B 1 FEEELIE SPSR, Hi¥/E SPDR FEE.

REBERRERETR: 4SNP ENER—INHERT, XEREMTENNZIEE T XERN, TEYAE-E%-5
BRAERIHIT. Lt PWMZIF REIFREAI S FRS, HPEE PGO-PGS BEMNET AW, XEFMIREMEREX. ¥ PGO F74£
TSP, PWMZIF BI{ES 0x01, HNFREIRSIEF EHITIE- K-S EEMRIZIL

PWMZIF &= OXFE;

ZIRMER R I A% PWMZIF MEIREIR CPU, REBHITIZE, |EZEEZ PWMZIF. 1R PGL A FEIFRERAL
PWMZIF[1]7#E CPU 2 [FE 1, ™ PWMZIF[1[iZENAT )9 0, MIHTIEE G, XEZ| PWMZIF[1[tEA 0, LENESER PGL B4
FERNF SR EARE PWMZIF[1]

TERR EIR LRI RIS RL, BEIERE 0 #(E, M THEXMIREMNS 1: PWMZIF = OXFE. iZIRIEXT 748X 0 BTARS
5 1 ZEbrgzid.
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6.45  FIHARN TR P ERE(L

RGHARSNHARRE 0 BIZARSAEE, MERIR/EHE T FRRERIREN,

HEIFAET, BiaiT, BLEITRFLRER, MERSNRGTIZHAAENSTERNESIHERYE, TERMIL/ERE

S5EEEA TR ETE—H.

FrAEER GRS, SERNERRE, MiZERE 1 WPEHREA, BENEEOHERA 0.

Bl FIRERX T SPI PEiFRE S T8 P IEMTTAIRENL SPISIF
1% & im O K P 58
SPDR = 0x56; 1% 1% SPDR# 15
delay();

void SPI_int (void) interrupt SPI_VECTOR  // SPIFliARZ I

{
01 _nop_(); IRZE R =1
_nop_();
0, k=SPSR;  /&EMiSE2
_nop_();
}

EWREITR, FILTERS 1E, SPITTMAERIE, ELFELETMFE, Eitk SPSR.7=1, IEAERELTH—KX

A SEFHRIE (B1E% SPSR),

BRPITEIRIZT, FILENS 2 F, R EREATHIZMASFRRIE (85 SPDR), FrLALRY SPSR.7=0. #

FEITRAESHI EANER, EAERAEXTEEIE.
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7. 10

7.1

¥

GPIO Thfe

A EMA /0 3% 0: PORTO. PORT1., PORT2. PORTS5,
PORTx Wik 0. B IR EE Faae PXTRIS. # PXTRIS B—/MUE 1 (=1) ATLUSHEKE R S| BIECE At .
R PXTRIS f—MiL (= 0) AIEHERAY PORTX 5IIECE AHIN
PORTx fEMit ORY, 5 Px HEFIGSENROHIER, MESRIEBRIL— B —SiRfE. Bk, S—MROREREL

EIZIR ORISR, REEXURERE, KEBFSEFNES NiKOBEDFR.

PORTx {Effitt ORT, 12 Px F7F85, 5 PxDS HEssMIRERX. PXDSHI—MIE 1 (=1), iEEIH Px BRI A 5| BIAYIR
7, BE PxDS B9—MiL (=00, EEIHI Px ML A OB FRAVRE; PORTX fEMIANDET, I Px HERFIENZS| B
R7S, 5 PxDS HSEHBANRETX.

L% PORTx 5IMBEEIMNEY, BFLIHE PXTRIS HESR T REAE 0 K.

#70.

5 PORTx A% & E#5H Px. PxTRIS. PxOD. PxUP., PxRD. PxDS %,

BB AR 10 5IME R

7.1.1 PORTx ¥iE&F 7725 Px
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
Px Px7 Px6 Px5 Px4 Px3 Px2 Px1 Px0
R/W R/W R/W RIW R/W RIW RIW RIW RIW
PR X X X X X X X X
B fren PO Hulik: Ox80; ZHfFsT P1iilit: 0x90; ZH#F#% P2 #ulik: OxAO; ZH7Fs% P5 #ilit: OxD8.
Bit7~Bit0 Px<7:0>: PxI/O 3|BMi;
1= iRO5IEEBEE>VH (ERBERE);
0= iHOZIMEFE<VL (HEEEBE).
7.1.2 PORTx H[E1&F 788 PXTRIS
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PXTRIS PXTRIS7 PXTRIS6 PXTRIS5 PxTRIS4 PXTRIS3 PXTRIS2 PXTRIS1 PXTRISO
R/W R/W R/W R/W R/W RIW RIW RIW RIW
ShiE 0 0 0 0 0 0 0 0
27725 POTRIS #tbilk: Ox9A; FH 7728 PITRIS Hhlif: OxAl; FHFss P2TRIS hilf: OxA2; ZF7FE: PSTRIS #itlk: OxA5.
Bit7~Bit0 PXTRIS<7:0>: = A4 ;
1= SIMEREARL;
0= SIM#EEABAN (Z5).

77 38

1) wmOREAMBORE, EEIZEORNEE N FFRNE.

2) mOREAMAORG, MinO#TH<EEEK-5A>LAEE S LRI HFFRIBRIE.
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7.1.3 PORTx Fimiz#I&F FE8E PxOD
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
PxOD PxOD7 PxOD6 PxOD5 PxOD4 PxOD3 PxOD2 PxOD1 PxODO0
R/W R/W R/W R/W R/W R/W RW RW RW
SiE 0 0 0 0 0 0 0 0

Z 7782 POOD H#ifit: FOO9H; Z 7782 P1OD Hifik: FO19H; ZF7E5E P20D Hilik: FO29H; ZF7F2E P5OD Hiiit: FO59H.

Bit7~Bit0 PxOD<7:0>: FFimissiliL ;
1= SIMWEEATFRRES Gt ARt ;
0= SIFMEEENEERES GadAiERmd).
7.1.4  PORTx _LHil PRIFHIFFRF PXxUP
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
PXUP PXUP7 PXUP6 PXUP5 PXUP4 PXUP3 PXUP2 PXxUP1 PXUPO
R/IW RW RW RW R/W R/W RIW R/W R/W
SHE 0 0 0 0 0 0 0 0

ZH158% POUP H#ilit: FOOAH; ZF788 P1UP Hbtib: FO1AH; ZH7F8% P2UP Hhllk: FO2AH; Z7FSE PSUP #blib: FOSAH.

Bit7~Bit0 PxUP<7:0>: _EHiEFEITHIL;
1= S|E_ERIERITH;
0= SIM)EhieafE%H .
7.1.5 PORTx ThiEEPRITHIFF8y PXxRD
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PXRD PXRD7 PXRD6 PXRD5 PXRD4 PXRD3 PXRD2 PXRD1 PXRDO
R/W R/W R/W R/W RW R/W RIW R/W RIW
SiE 0 0 0 0 0 0 0 0
ZF 7582 PORD #ilit: FOOBH; Z 7728 P1RD #biit: FO1BH; Z7F8% P2RD ibiit: FO2BH; ZF7F2% PSRD ihiit: FO5BH.
Bit7~Bit0 PxRD<7:0>: TRIEEPEITHINL;
1= S| ThERITH;
0= SIMTHhEEE %A,
s : TRIEFEAIZEHIS GPIO MBLEME BMThEE %, M PxRD H1F52 S iz,
7.1.6 PORTx flZE{FHIFF8E PXxSR
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PXSR PXSR7 PXSR6 PXSR5 PXSR4 PXSR3 PXSR2 PXxSR1 PXSRO
R/W R/W R/W R/W R/W R/W RW RIW RIW
S1E 0 0 0 0 0 0 0 0

& 7788 POSR H#bilk: FOODH; Z772§ P1SR #ilit: FO1DH; Z 7788 P2SR Hbilk: FO2DH; Z7F2% PSSR #biit: FO5DH.

Bit7~Bit0 PXSR<7:0>:  Px RIEHIBHS (kDR E AR H KA E R,
1= Px3IMAIERE;
0= Px3IMIARAE.
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7.1.7 PORTx #IBWNIZIFFESE PxDS
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
PxDS PxDS7 PxDS6 PxDS5 PxDS4 PxDS3 PxDS2 PxDS1 PxDS0
R/W R/W R/W R/W R/W R/W RW RW RW
SiE 0 0 0 0 0 0 0 0

Z 7782 PODS #ifit: FOOEH; Z7782 P1DS #ifit: FO1EH; ZF 7288 P2DS Hilik: FO2EH; ZF7#2E P5DS Hilik: FOSEH.

Bit7~Bit0

PxDS<7:0>:
1=

0=

HARMNIRIRAL, Bl E AGPIOR NI EIPXE 77 85 A01E ;
W AN R AN 5| IR 7S 5

(IR QR E AR SRR E R B RIHTI);

MR EARIEGERRT;

MAER: LRSI

i MEEZBUAO AE RN ERRE SIBIRTS, MFHRiZiKO 7 6 ERRAER .
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7.2 SEHIhEE
721  IwOERINEE

EMEZMINGELZ, 110 KO RERERFINRERFIREMEMINGE. IMBAANRFIERROBAIERIRETE
BR(PS_XX)IEFxt R EOSMERMINTHBE ; EFThREFR IR O EMINEERL EF 725 (PxnCFO)EFEX R ANINEE, HPBEMAINEET HIE
EHRAINBED L F FRR (PS_XX)HERE .-

HF R B IR

\ e
SNEREIA 0 1 2 3 4 5 6 7
POO - GPIO ANA SCL SCLK CCO PGO TXD1 RXD1
PO1 - GPIO ANA SDA MOSI CC1 PG1 TXD1 RXD1
P02 TOG/T1G/T2EX GPIO ANA - MISO cc2 PG2 TXD1 RXD1
P03 TO/T1/T2 GPIO ANA - NSS(NSSO0) CcC3 PG3 TXD1 RXD1
P04 - GPIO ANA TXDO NSS(NSSO01) - PG4 TXD1 RXD1
P05 - GPIO ANA RXDO NSS(NSSO02) - PG5 TXD1 RXD1
P06 ADET/INTO GPIO ANA - NSS(NSSO03) BUZZ - TXD1 RXD1
P07 INTO/INT1 GPIO ANA - - CLO - TXD1 RXD1
P10 - GPIO ANA SCL SCLK - PGO TXD1 RXD1
P11 - GPIO ANA SDA MOSI - PG1 TXD1 RXD1
P12 TOG/T1GIT2EX GPIO ANA - MISO - PG2 TXD1 RXD1
P13 TO/T1/T2 GPIO ANA - NSS(NSSOO0) - PG3 TXD1 RXD1
P14 CAPO GPIO ANA TXDO NSS(NSSO01) - PG4 TXD1 RXD1
P15 CAP1 GPIO ANA RXDO NSS(NSSO02) - PG5 TXD1 RXD1
P16 CAP2 GPIO ANA - NSS(NSSO03) BUZZ - TXD1 RXD1
P17 CAP3 GPIO ANA - - CLO - TXD1 RXD1
P20 - GPIO ANA SCL SCLK CCO PGO TXD1 RXD1
P21 - GPIO ANA SDA MOSI CC1 PG1 TXD1 RXD1
P22 TOG/T1GIT2EX GPIO ANA - MISO CcC2 PG2 TXD1 RXD1
P23 TO/T1/T2 GPIO ANA - NSS(NSSOO0) CC3 PG3 TXD1 RXD1
P50 NSRT GPIO ANA SCL SCLK - PGO TXD1 RXD1
P51 - GPIO ANA SDA MOSI - PG1 TXD1 RXD1
P52 - GPIO ANA - MISO - PG2 TXD1 RXD1
P53 - GPIO ANA - NSS(NSSOO0) - PG3 TXD1 RXD1
P54 - GPIO ANA TXDO NSS(NSSO01) - PG4 TXD1 RXD1
P55 - GPIO ANA RXDO NSS(NSSO2) - PG5 TXD1 RXD1
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LED iz O HC. #E#liELR, CONFIG Bt B im Qi TR~

GPIO(0) ANA(1)
LEDSEG | LEDCOM LEDx ADC TOUCH CONFIG

P00 - COMO LEDO ANO TKO -
PO1 - com1 LED1 AN1 TK1 -
P02 - COM2 LED2 AN2 TK2 -
PO3 - CoM3 LED3 AN3 TK3 -
P04 SEGO COM4 LED4 AN4 TK4 -
P05 SEG1 COMS5 LED5 AN5 TK5 -
P06 SEG2 COM6 LED6 ANG TK6 -
PO7 SEG3 CoM7 LED7 AN7 TK7 -
P10 SEG4 - LEDS ANS TK8 -
P11 SEG5 - - AN9 TK9 -
P12 SEG6 - - AN10 TK10 -
P13 SEG7 - - AN11 TK11 -
P14 SEG8 - - AN12 TK12 -
P15 SEG9 - - AN13 TK13 -
P16 SEG10 - - AN14 TK14 -
P17 SEG11 - - AN15 TK15 -
P20 SEG12 - - AN16 TK16 -
P21 SEG13 - - AN17 TK17 -
P22 SEG14 - - AN18 TK18 -
P23 SEG15 - - AN19 TK19 -
P50 - - - AN39 TK39 NRST
P51 - - - AN40 TK40 OSCIN
P52 - - - AN41 TK41 OSCOUT
P53 - - - AN42 TK42 DSDA
P54 - - - AN43 TK43 DSCK
P55 - - - AN44 TK44 -
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722 imOERINGEEETFS
PORTx IhiEEL E & 7788 PxnCFG
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PxnCFG - - - PxnCFG2 PxnCFG1 PxnCFGO
R/W - - - R/W R/W R/W
SNE 0 0 0 0 0 0 0 1
Bit7~Bit3 - ®E, MA0.
Bit2~Bit0 PxnCFG<2:0>: IhgEFLEN, BUAEHIATIEE. iR OIREBCE AR,

000= GPIOIh&E;
001= 1&HIINEE (ANA);
HE= SMEE;
PxnCFG x=0/1/2/5,n=0-7

FNBOBE—N eI ES 58 PXnCFG, @it PxnCFG B0 im OHEER B MM FINEE. Flan: B P16 RER
BEEP #0385 Ih&E, ECEHN: P16CFG = 0x04;

mOEE AIhRERT, THREEiROHEZFFE PXTRIS,

-SCL, SDA tHHEFFRAIRE, BHABFRML.

- RXDO. RXD1 EIH#EREHIFF B L.

Hit S AThae @ t2sl XA LRB ., kmFRmL, BNEERHEE ERPE PxUP si& RS PxOD 3.

im0 A SCL #1 SDA IhgERT, EHRFImOAFRMLE, LESREEE FRBE PXUP.

7.2.3  imOMIAINEED BT FRS

SRABEERBRNTSHEFINEE, L INTO/INT.. &, ZXENBFAADESHOERRTIX. RESEEN

i O HFMA (A0 RXDO ERIFMAN . GPIO {EMIAIIEE), MiZim OB FFZThaE.
MAINEEIR O NECHFHRNT:

Hirae otk IheE IhaetR

PS_INTO FOCOH INTO SNERFRIE O MR O N EL S 1788

PS_INT1 FOC1H INT1 SNERARET 1 AN GR O DB S e

PS_TO FOC2H TO Timer0 SMERES SR NI O 73 BC & 7 287
PS_TOG FOC3H TOG TimerO [ =ik O D EC & 785

PS_T1 FOC4H T1 Timerl SMNERES SR N O 53 EC & 7 27

PS T1G FOC5H T1G Timerl WA RONE S FE

PS_T2 FOC6H T2 Timer2 SMEBEHE TN IR O N B F 785
PS_T2EX FOC7H T2EX Timer2 TEBBTNERMANIROA N F 7R
PS_CAPO FOC8H CAPO Timer2 MINHIRIBIE 0 in O HECEH 77
PS_CAP1 FOC9H CAP1 Timer2 HINIEIRIBIE 1 im AN A EFe
PS_CAP2 FOCAH CAP?2 Timer2 HINIEIRIBIE 2 in AP A& Fas
PS_CAP3 FOCBH CAP3 Timer2 I \fFRIBIE 3 iK O DB S ERS
PS_ADET FOCCH ADET ADC HSMER R R N IR O L H 728
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PS_XX MIAINEEIR O D BLE F88 PS_XX (A0 EFRHER)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
PS_XX PS_XX6 PS_XX5 PS_XX4 PS_XX3 PS_XX2 PS_XX1 PS_XX0
RIW R/W R/W RIW RIW RW R/W R/W R/W
ShE 1 1 1 1 1 1 1 1
Bit7 - RE, w»MmA0.
Bit6~Bit0 PS XX<6:0>: HIAIhgE S BCIEHIGL
(SR ERmORE, RMEBWERE, ZIEFER);
0x00= #ECEIPO0O ;
0x01= 4ECEIPO1O;
0x20= 4ECEIP200;
0x21= 4HEcEIP210;
0x50=  4ECEIP500;
0x51= #ECEIP510;
OxFF= EBAHSERHO;
1) FRMNEEZMNmOAR—¥FIEE, HAHKIRE POO,POT,.. ..., P54,P55 Wl RRIE R . aNERECE PO3 F1 P13

2)

3)

J T1IhgE, M| PO3BLEBR, PL3ELE L.
ZMA NN AN T FZNMMANIEESERIRE—NR 0. FlanrIEENS 70 5 T1 4Ec2) Po3 O, BEEWT:
/IPO3 ix OB E A3 GPIO IhfE

PO3CFG = 0x00;

POTRIS = 0x00; 11P03 {E GPIO A\ Th&E
PS_TO = 0x03; /P03 i OECE A TO Thik
PS_T1= 0x03; /IPO3 im OECE A T1 ThiE

TZM AN EERC B S5 AT Sim O bR B DO sE[E1 A5 R - AN AT EIRTHE T1G 7 GPIO hifThée /7Bl PO2 O, BL BT
POOCFG = 0x00; /P02 5k O E A GPIO Thak

POTRIS = 0x00; 1IP0O2 1€ GPIO I N\Th&E

1IP02 im OECE A T1G Thik

11P02 i OEC & A EF AR & T

15t PO2 By O SR e b

PS_T1G = 0x02;
PO2EICFG = 0x01,
POEXTIE = 0x04;
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WO/EBED (UARTO/UARTL/SPINIC) B, BEBZANMNiEORE,
ANgERON RS ERUNT:

CMS80F731x &% F

71.2.4

BFREMNTFERAUEETRNROBAN. BIEH

G bt Ihie ThaediA
PS_SCLK F698H SCLK SPI B4 O N AL & 2 7%
PS_MOSI F699H MOSI SPI W\HUIANIR O DB F 5
PS_MISO F69AH MISO SPI EHMMIAHRO NI S EE
PS_NSS F69BH NSS SPI MHLE &SI IR O S BL S 725
PS_SCL F69CH SCL IIC B iR O D B & 788
PS_SDA F69DH SDA IIC BuRmN iR O D EH 735
PS_RXD1 F69EH RXD1 UARTL #iiEii N iR O DB S 725
PS_RXDO F69FH RXDO UARTO #iiEiiNim O DB S 755

BIEMATIER OSSR PS_XX (ML)

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PS_XX PS_XX6 PS_XX5 PS_XX4 PS_XX3 PS_XX2 PS_XX1 PS_XX0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ShE 1 1 1 1 1 1 1 1
Bit7 - RE, JAHO0.
Bit6~Bit0 PS_XX<6:0>: MIANINgESEIEHINL (LIS FSEhrin O A, WERIhEENELER;
0x00= #ECZEIPOOO ;
0x01= #E&EIPO1O;
0x20= #EcEIP200;
0x21= 4HEcEIP210;
0x50= SECEIP500;
O0x51= 4ECEIP510;
OxFF= &BSEEHO.

MALE P11 A RXD1, BT

PS_RXD1 =0x11,
P11CFG =0x07;

/A% P11 1€ RXD1 5B
/I P11 EFJ UART1 B9 RXD1 IhgE
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7.2.5

im QSN B ETizH F 52
FERNR IR, FEFmOEER GPIO IhEE, B AEENMALD. EERNEEAMARO (41 RXDO, RXD1), &
NHOMATE B} GPIO HHiIhEE .
PORTX MR W15l 25 7788 PXNEICFG

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PXNEICFG - - - - Px1EICFG1 PXOEICFGO
RW - - - - RIW RW
SLE 0 0 0 0 0 0 0 0

Bit7~Bit2 - ®E, MA0.
Bit1~Bit0 PXNEICFG<1:0>:  PxnoMERARERIEHILL ;

00= IMERHPHTEELL
0l= _EFAARLE S,
10=  TREIGRLAL T
11= BB T EATHME F .

Pxgyh R BTiE S S 22584, BIEPXOEICFG~PX7EICFG, 43 RI#wHIPXx0~Px7895MERhlT, x=0,1,2,5.
NECE POO TN AfLA R, BLEWNT:

POOCFG =0x00;

/[ELE POO & GPIO IhgE

POTRIS =0x00; IIBEE POO i\

POOEICFG = 0x02; //ELE POO Yy TR Afh & - i

EA=1; & Rt gE

POEXTIE = 0x01; /42 POO SMERRERINAE

726 SRAMGEHNAEER

1) EAMHRESTERIAAEE RN (0x01), BFERHFIETIRESTERMMERA 0x00.

2) ERTIERMASIHEOSNRRET (GPIO HE . ik DM ATIBERILE XTI,
a4 P20 OBLE A RXD1, FEIRTEZE P20 #) GPIO ik R A LFAERA . PHifEEE, & P20 MAMNIKEFE
ESEFR, & P20 & GPIO HiHtf.

3) HFESHMAGEHTTEREEBERSHIE.
g% P50 O LA ERIMBEAL O, MiZinm OMANRIRIT I . B EIEF FERE P50 BLE AL RXD1, HHifEEEFTFF,
MEMIESREMBBRZAE, £PITHERSRERF, REFmEEMIRE.

4) FEIEME, AEKERT, WEAMEREES DSDA Ok, HGAGEREEY, ENEFARERXT, 12548
XHERThEERCE I DSDA O,

5) umO{EIEMINEERT, ThRERLE R FRRIRE A Ox01 B, FEMH XM F BB UPEEINFE, GPIO TIEEEXFFHRRELY.

6) EHOMNBEMAINGEEBRARRE, MREHEN S LA OFENEEERMAIIEE, Wi P00, POL, ...... ,
P54, P55 \EEMERIMLERIRFREE %,

7)  BERONEEINEELRARRE], WRESDmOEERERNHLIIEE, NZIEESEX Lin ORI S .

8) UARTO/1 By RXDO/1 {EAMIATNEERT T BHim A 2 BL & 780k, (ERP ML g SmONEFRLx. Bl RXD1
YRR 460t Th e R AT =] B3 24N 51 BIME 5 RXDO/L i

9)  SPI& SCLKAEA MM BIET $hIN BT 5 Ha i O 53 AL &5 85 12, (E EALM BT Shie i B Sim O B F F88 o %, il SCLK
TR IE AT RN BE iR O SR EER.

10) 1IC Y SCL 1EA ML AR RN\ B35 B O Y BC B 78518 4%, EA MBS AT 5is 0 2B FasMEX, Eill SCL

FTitERa T RN HE ik O S F 7.
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8. BI'VMER= (WDT)
8.1 ik

FiIVAERS (Watch Dog Timer) @— AN ATEIAIi%. FBRGR Fsys IR $HIRER A ERTER.

LAIAEMERITREREREEN, FERRRLPEAREM (WDTIF=1). H2FFEELSE (EA=D, HAFITAZE
FTER R ETfERE (EIE2[5]=1), CPU HFHITHUIARFZIER, BiE 55778 WDCON[O=1 MBI It R, BT HRERE,
THHREIM O FFiaits, BRI T RERSERE.

EIVAEMSEHBA, BEIGEEEMESE (WDCON[1]=1), HFATREREI VT HE, NEEE PEEEM. &)
MRHENRRGHN—MRIFIZE, HRZSITE—NRIRSH, ABEENARERZEN, AMERRGHNEFTIRAMN
REH. BIEEESMFELEMNET.
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8.2 HMHXEHFH
8.2.1 FHiVwiEHIFESE WDCON
0x97 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
WDCON SWRST PORF - - WDTIF WDTRF WDTRE WDTCLR
R/W R/W R/W R R R/W R/W RW RW
SiE 0 1 0 0 0 0 0 0
Bit7 SWRST:  HERIFHINL;
1. PUTERGHREHEN (EMNEES0EE).
0: --
Bit6 PORF: _EHEENFREN;
1. RGAREBENMN (B5oEHE, FTEETABF).
0: --
Bit5~Bit4 - {RE, @A0.
Bit3 WDTIF:  WDT; i R iR 5
1= WDTizt (B0ER);
= WDT&A@H
Bit2 WDTRF: WDTEIRE(L;
1= ZRZHWDTEL (B05ER);
0= RLETHWDTEN.
Bitl WDTRE: WDTE{{ERE(L;
1= {FEEWDTEICPU;
0= #IFWDTE{iICPU,
BitO WDTCLR:  WDTIH 85 ;
1= FRWDTIH#E (BHEmEE);
0= ZIEWDTiH#EE (BOXED -
pEE
1. %R CONFIG = WDTBEEX: ENABLE, M| WDT 54 # {68, M5 WDTRE &5 HKASTXE. B WDT B 40
INRESRHIFT I o

2. %05 CONFIG # WDT BLEA: SOFTWARE CONTROL, MTATLUER WDTRE =gz 25 1E WDT.

&2 WDCON FEMIELFY (FhiE N EEAA M ETIES):

MOV TA#0AAH
MOV TA,#055H
ORL WDCON,#01H
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8.22 FHI'mRELIEHIEF TSR CKCON
Ox8E Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
CKCON WTS2 WTS1 WTSO TiM TOM - - -
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 1 1 1
Bit7~Bit5 WTS<2:0>:  WDT;i B 8] 3% 543 ;
000= 27*Tsys;
001= 28*Tsys;
010= 2'%Tsys;
011= 22%Tsys;
100= 22%*Tsys
101= 22%Tsys;
110= 22%Tsys;
111= 2?6*Tsys,
Bit4 TIM:  Timerl OB SRR FR(L ;
0= Fsys/12;
1= Fsys/4.
Bit3 TOM:  TimerQ BYRRIRIZIELNL;
0= Fsys/12;
1= Fsys/4.
Bit2~Bit0 - {REZ, FiA 1.
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8.3 WDT
EIRERSEA LA EIE2 H eSS AT, Bid EIP2 HESFEES/MRMKLER, EPBHEXMNANT.
8.3.1 HHRFkKSEE EIE2

OXAA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIE2 SPIIE I2CIE WDTIE ADCIE PWMIE - ET4 ET3
R/W RIW RIW RW R/IW RIW RW RIW RIW
SLE 0 0 0 0 0 0 0 0
Bit7 SPIE: SPIFE{ERENL;
1= 2 FSPIFIHT;
0= #ESPIFIH.
Bit6 I2CIE:  12CHhBf{FEEE( ;
1= RIFIPCHIT;
0= ZIEIPCHf.
Bit5 WDTIE: WDTHEf{FEEENL;
1= R FWDTH S AT
0= ZIFWDTit i .
Bit4 ADCIE: ADCHER{ERENL;
1= R IFADCHIHR;
= #)FADCHH,
Bit3 PWMIE: PWME FRER{ERELNL ;
1= RFPWMBRA hif;
0= ZIFPWMFTA ST,
Bit2 - {RE, A0,
Bit1 ET4: TimerdsRBR{ERE(T ;
1= RIFTimerddl;
0= Z)FTimerdmhlf,
Bit0 ET3: Timer3sRBRfERE(T ;
1= RIFTimer3dl;
0= ZFTimer3/itf.
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8.3.2 HELKERIZHIFTHER EIP2
OXBA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIP2 PSPI PI2C PWDT PADC PPWM PLED PT4 PT3
RIW RIW RIW RIW RW R/W R/W R/W R/W
SLE 0 0 0 0 0 0 0 0
Bit7 PSPI:  SPIFEi i A RITHIL ;
1= WEASRPH;
0= ®ERERFH.
Bit6 PI2C:  PPCHEfLICRITHINL;
1= WE ISP
0= &ERERKFHT.
Bit5 PWDT: WDTHE S RI=HINL;
1= REASR TP
0= ®EHNERH U,
Bit4 PADC: ADCHU S RITHINL;
1= REASRTPU;
0= ®EHERF U
Bit3 PPWM: PWMAR RS = HI4L
1= REASRTPU;
0= ®EHNERH U,
Bit2 PLED: LED P& P il S Rz 5L
= REASRTPE;
= EERREF .
Bitl PT4: TIMER4H B FCRITHINL;
1= ZEASRTE;
= EERREDE.
BitO PT3: TIMER3F UL RITHINL;
1= &EASRTE;
0= WERNEKFH.
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9. ERFH#2§ 0/1 (Timer0/1)

ERTER 0 5ERSR 1 KRBIMAIDALL, 2B 16 (LERRR. EFRER 1 A=MITHEENX, TrE 0 FEMIERR. T
RBERR ERFEHFTHEIRE.

EENBRNE, ENFERAENFNMERN, 81218 4 MRGARBE—X.

ETHBRNE, ENFERSSONZERAMASIELE (TOX T BWTREAMSEM.

9.1 #uk

ERTEE 0 FIERTES 1 S5FRERY 8051 ERRTEERE.
BN ERSEHREA 8 (IE7FSE: {THO (0x8C) :TLO (0x8A) }FI{TH1 (0x8D) :TL1 (0x8B) }MHAK. EATEE 0. 1 fEMFHIE
FERER T IT{E. Timer0 #1 Timerl =R AR

LN M1 MO IhaLHEA
0 0 0 THX[7:0], TLx[4:0]4HAK% 13 LERT/it2EE
1 0 1 THX[7:0], TLxX[7:0]4ER% 16 {iiE B/ Es
2 1 0 TLX[7:0]4AR% 8 (L BEhE L ERTATHEE, M THx FEE
3 1 1 TLO, THO A 8 CiERT/it#izE, Timerl {F1Eit3

s THx 0 TLx AFFRINEES 728, BAEMGEIPRERNSRERNIIEE. THX A Tx AT LRI R IET R IR 13 {iIsk 16 fiL
G, BWE—NAERESBORSSNRERT RS S IR RS ER, FERMNEN 1. ENFENNESTERABNNETS
HHERENRZITE DL, ENS~E—PABGEES. MREAERNFHENERRR, ERRNEREERNMHSTFRN
e EHHEITHY, BUNERFNEREERT. I8, ATRIERAATHSNRATESEE, MEFERLALRES.
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92 MHEXEFFH
9.2.1 Timer0/1 #&XFFE TMOD
0x89 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
TMOD GATE1 CT1 TiM1 T1MO GATEO CTO TOM1 TOMO
RIW RIW RIW RW R/W RW RW RW RW
SAE 0 0 0 0 0 0 0 0
Bit7 GATEL: EBTEE1ITEHI4GL;
1= fFgE;
0= #uk,
Bit6 CT1l: EREELER/ATHERA;
1= ¥
0= ERT,
Bit5~Bit4 TIM<1:0>: ERTEE 1L R ;
00= 130, 13GIERTATEES;
01= 41, 16HERTATHEES;
10= #X2, suBEEREMTHEE;
11= #&K3, Fikit#.
Bit3 GATEO: ERTEROI HEHINL;
1= {E8E;
0= ik,
Bit2 CTO: ERTEE0ERTATHUEEAL;
1= i,
0= BT,
Bit1~ Bit0 TOM<1:0>:  ERTEE0E T IE (T ;
00= 130, 13GLERTATHEES;
01= 41, 16HERTATHEES;
10= #X2, sUBEEREEMTHEE;
11= K3, FAANISIAISHLERT/ATHER
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9.2.2  Timer0/1 $&#| & 78§ TCON
0x88 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
TCON TF1 TR1 TFO TRO IE1 IT1 IEO ITO
R/W R/W R/W RW R/W RW RW RW RW
SAE 0 0 0 0 0 0 0 0
Bit7 TF1:  Timerlit#as it P MRS ;
1= Timerlit#&Eiamd, HFNFHRSEFEGENEE;
0= Timerli+#E it .
Bit6 TR1: TimerliE{THEHINL;
1= TimerlEzh;
0= Timerlxi#.
Bit5 TFO:  TimerOit+#88ia@ i P HIFRRR AL ;
1= TimerOit#EiEH, HANTPHRSEFEGENEE;
0= TimerOi+#sE it .
Bit4 TRO:  TimerOE{TIEHINL;
= TimerOEzh;
=  TimerOxi#,
Bit3 IEL:  SMERARETIARAEAL;
= NIRRT A R, HNPEIRSEFEGBIEE;
= SRR LR A A
Bit2 ITL: SMNERARER A& 75 SAR AL ;
1= TRAMEL;
0= {REFHL.
Bit1 IEO:  SMABHRERFORRARAL ;
1= SMEBHRUROF=HE b, HEANPHRSEFEHENET;
0= 4MERERETOR A =4 Pl
Bit0 ITO:  4MERARUTOfM & 5 AT HINL;
= TPERME;
0= {REFML.
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9.2.3  Timer0 BBF EKAL TLO
OX8A Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TLO TLO7 TLO6 TLO5 TLO4 TLO3 TLO2 TLO1 TLOO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
Bit7~ Bit0 TLO<7:0>: ERERORAIHIESFRE (RFERITEEERALD .
9.2.4 Timer0 BIBFERZS{L THO
0x8C Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
THO THO7 THO6 THO5 THO4 THO3 THO2 THO1 THOO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
Bit7~Bit0 THO<7:0>: ERSROSNHESFE (RFMEATHRSISNM -
9.25 Timerl BIEHER/WAL TLL
0x8B Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TL1 TL17 TL16 TL15 TL14 TL13 TL12 TL11 TL10
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 TL1<7:0>: ERSURNHESERS (RRERITEHEEEL .
9.2.6 Timerl BIBEFHER/SHA THL
0x8D Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TH1 TH17 TH16 TH15 TH14 TH13 TH12 TH11 TH10
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNiE 0 0 0 0 0 0 0 0
Bit7~Bit0 TH1<7:0>: ERFRISMNHERS TS (BREATHESESM -
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9.2.7  IhgERTHHIZHIFFESE CKCON
Ox8E Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
CKCON WTS2 WTS1 WTSO0 TiM TOM - - -
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 1 1 1
Bit7~Bit5 WTS<2:0>:  WDT;i B a3 1% 43 ;
000= 2'7*Tsys;
001= 2'8Tsys;
010= 2'%Tsys;
011= 22%*Tsys;
100= 22%*Tsys
101= 22%Tsys;
110= 22%Tsys;
111= 2%6*Tsys,
Bit4 TIM:  Timerl OB SRR FR(L ;
0= Fsys/12;
1= Fsys/4.
Bit3 TOM:  TimerO AIRT4EIE AL ;
0= Fsys/12;
1= Fsys/4.
Bit2~Bit0 - RE, ASH L.
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9.3 Timer0/1 shlx
Timer0/1 ATRUEIT IE BB s S thllf, EAILUED IP SHRRESMEMEE, HhUEE .
9.3.1 HHERKSESEIE

OXA8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
IE EA ES1 ET2 ESO ET1 EX1 ETO EX0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ShE 0 0 0 0 0 0 0 0
Bit7 EA: & Fhlk i

1= RIFER BRI A T ;
0= T AFH.

Bit6 ES1: UARTLRRIR 14 ;
1= R FUARTLHH;
0= #IFUART1FRER,

Bit5 ET2: TIMER2E i 5154 ;
1= RIFTIMER2 g T;
0= ZIFTIMER2 FRHEHH#T.

Bit4 ESO: UARTOR I 52 154 ;

= RIFUARTOHHT;
= 2 FUARTOIER,

Bit3 ET1: TIMER1FET2IFAL;

= RIFTIMERLHHT;
= #FTIMERLHHT.

Bit2 EX1:  SMNERHR T LR BT 50 4L ;
1= RIFSNERET LT
0= ZIESMERAPIET LR

Bit1 ETO: TIMEROFRER 14 ;
1= RIFTIMEROHHf;
0= ZIFTIMEROHH#.,

Bit0 EX0:  SMNERAR RO M 52 14 ;

= RIFIMNEBHRETOERT;
0= EIFSMRARRTOAPER,
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9.3.2 HHEILAELRIEFIFFS P
0xB8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
IP PS1 PT2 PSO PT1 PX1 PTO PX0
RIW RIW RIW RIW R/IW RW RW RW RW
SAE 0 0 0 0 0 0 0 0
Bit7 - 1RE, 9A0,
Bit6 PS1: UART1ARERAE SR ITHINAL;
1= WE SR
0= WERNERFH.
Bit5 PT2: TIMER2:R B FeRITHIL ;
1= WEHELKPH;
0= &ERERKFHT.
Bit4 PSO:  UARTORR M ARz HlINL;
1= ®EHSLK P
0= &ERRKFHT.
Bit3 PT1: TIMERLHERfLFCRITHINL;
= BEASRTU;
= BERERFH.
Bit2 PX1: SMNERAr 1R BT SE R IR I 5
= BEASR U,
= BERERFH.
Bit1 PTO: TIMEROH B Se RITHINL ;
1= ®EHSLK P
0= &ERRKFH.
Bit0 PX0: MR BTOAR B Se RATHINL 5
1= ®EBEHSLK P
0= ®EHERH U
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9.3.3  Timer0/1. INTO/1 FEFFEAIFFEE TCON
0x88 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
TCON TF1 TR1 TFO TRO IE1 IT1 IEO ITO
RIW RIW RIW RIW R/IW RW RW RW RW
SAE 0 0 0 0 0 0 0 0
Bit7 TF1:  Timerlit# a8 i P MRS ;
1= Timerlit#gidh, HANFHRSEFNEGCEMNES, WAREEE;
0= Timerli+#E it .
Bit6 TR1: TimerliE{TIEHIAL;
1= Timerl/B3;
0= Timerl%.
Bit5 TFO:  TimerOi+#§ 88 ittt AP MAR &AL ;
= TimerOit#iad, HANPHRZEFNEHEENEES, BAREEE;
0= TimerOit#sE it .
Bit4 TRO:  TimerOiz{TIEHIL;
1= TimerOE3;
0= TimerO%i#.
Bit3 IEL:  SMERHR B LFRASAL;
1= SMEBHRUTLA=HE S, FEANPEHRSEFFEHENEE, WAREEE;
0= HMNERPERLIR B .
Bit2 ITL:  HMNERARET LML 75 IR HINAL;
1= TRAMEL;
0= {REFHL.
Bit1 IEO:  SMERHRBTOFRASAL;
1= SMEBHRUROF=HE P, HEANPERSEFFBEHEENEE, WAREEE;
= HMNEBHPETOR A FEE .
Bit0 ITO:  SMNERAREROf % 75 SNITHIAL ;
= TREEML;
0= {EKEFML.

FERETRARS AL AT LB AT, SBEREETHERER

AR AE PR s BCHS IR T,
TFO, TFLAREMEZREFBPEERLT, TLUBES 0 &K,

o WERLRYL, ALUBEERER~E Tl (FRIELT SR
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9.4 Timer0 L{Et&E=

94.1

TO -#85% 0 (13 (L ERAHEER)

EXFERT, R0 2 13 MMSER. HiTBERMBEMNAIH 1 M 0 B/, R 0 hiilis
H TMOD.3=0 8 TCON.4=1, TMOD.3=1, T0G=1 HTJ‘,
TOG #=#, LUERKENE ). 13 LI E 7758

= TFO & 1. ¥ TCON.4=1
HEEMNEBE R ERTEE 0. (XE TMOD.3=1 #iFEREE 0 SNSRI R
Fq THO $A TLO i 5 {2BR% . TLO = 3 LN 2% . Timer0 #53 0 Z59EE A N EFf 7% :

CLK —»

:12-TOM=0
© 4-TOM=1

TMOD3

et

TMOD.2=0

TMOD.2=1

TLO
5Bit

THO
8Bit

TCON.5

—>

O—

hBEK

9.4.2 TO-#xX 1 (16 ALERATEHER)
#X 1 5% 0 HE, RREN 1 TERS 0 HIEFEFRE 16 LLIEIT. Timer0 3N 1 LHEEWN TEF/R:
:12-TOM=0
CLK——> . 4-TOM=1 TMOD.2=0
/?/Oiﬂ ) ggﬁ ggi(t’ TCON5 | —>
To TMOD.2=1
'y FRETER
TCON.4
TMOD.3
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9.43 TO-1xR 2 (8 (LBFIEXEEFATHIER)

#BR 2 TEMNESERE—1EAEHNELEERL 8 itk (TLO), WTEMR. KB TLOMREARNETFOE 1, M
BiR¥% THO AR EELES] TLO, FE 2T THO BIERIFFE. Timer0 R 2 SEHIER WM TEFR:

:12-TOM=0

CLK —»

C4TOM=1 TMOD.2=0 /
— T TCON5  —»
8Bit
T0 TMOD.2=1

RHER
TCON.4
TMOD.3 —D@—
‘ THO
i ; 8Bit

£E

9.44 TO-HRR 3 (BRI 8 (i ER/ THES)

3 3 THIERTES 04% TLO 70 THO IR B AP MR AT RS, ERTE 02X 3 WiBEW TE K.

TLO AT L{EAERTERER T 2088, FHIEMERTES 0 MIEHIfAL: 40 CTO. TRO. GATEO 1 TFO.

THO REET1ERERTES, BIfEFAEREE 1 /9 TR #1 TFL AR FHEHIERTES 1 AOPET.

HEFEAMA 8 (LER AT MEARER 3. HEREE 0 0 THER 38, ERIEE 1 ATLUBITHI#EI A S RIHER 3 i
HXi, SEBNATUHRITRBERERSELER, IEFTEER 1 P EAAMAF. Timer0 2X 3 ZiEEINTE
Fi7m:

M THo » TCON7 >

8Bit

ThEREK

TCON.6

:12-TOM=0 TMOD.2=0
5
CLK : 4-TOM=1

v
—(Y T
O > TCON5 [—>
8Bit
0 TMOD.2=1
UK
TCON.4
TMOD.3

O—
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9.5 Timerl T{Et&E=

951 T1-#xX 0 (13 rERAHEER)

EXMERT, EFE 12 13 UNSHEE. S 8ERAENAIHE 1 [ 0 315, ERTEE 1 FlRE TF1L & 1. 25 TCON.6=1
H TMOD.7=0 2§ TCON.6=1, TMOD.7=1 B T1G=1 B}, HEMNFEZIERE 1. (&E TMOD.7=1 21FERTEE 1 RIMERSI
B T1G #5535, LUEBKEEME). 13 MAIS RS2 THL 8 {irf0 TLL K 5 RI4ARK. TLL B=IMN /285, Timerl 185 0 ZHEE M T

E 7w
CLK—> 131%”2(1) TMOD.6=0
O—0 g'B-llt ;Eﬁ TCON7? >
T1 TMOD.6=1
4 AR
TCON.6
TMOD.7 4%7
952 T1-#X 1 (16 e EER)
B 1 5&%K 0 R, REER 1 TEMS 1 FE8S 16 ML FIEIT. Timerl 2R 1 EER N TE R
CLK 1311%3 ‘l TMOD.6=0
Y T THL
T/ 5Bt 8Bit TCONT >
\ T1 TMOD.6=1
] RS
TCON.6
TMOD.7

O
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953 T1-#xR 2 (8 LBFIEXEEFATHIER)

B 2 TENE 1 SEEE— I REEHTEERN 8 (i KE (TLD, MTERF. k& TL RS FRE TFLE 1,
TN THL MM A ERE) TLL., B350780h THL MERBRE. Timerl 85 2 AR T E R

:12-TIM=0
CLK > : 4TIM=1 TMOD.6=0 /
> Tu > TCON7 —>
8Bit
T1 TMOD.6=1
SRERAR

8

TCON.6

%} .
B

954 T1-#xX 3 (BLEiH#ED
3 3 RERTE 1, EMR5EE TR1=0 HE.
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10. EFTEEE 2 (Timer2)

BBFIMILLRARR/ER BRI ER RS 2 BHRAOLHIMTETZ — EFURTEMEFESHERMEMHHRK, bk
MEE. BOPEEIES] BKENEE.

10.1 #E&

EAMMLLB/AER/ ER T RN ER RS 2 NEERMN T EMR:

ol e o |
[T2Ex > yne T2EXIF o7 o
T2[L:0]
= ool
) o7 o
CLK n2 | ;
' Timer2
| Interrupt
T2PS Request
TH T2
Ei}‘
Compare ] T2C3IF
T2C3IE
T2c2IF -
16-Bit 16-Bit 16-Bit 16-Bit T2C2IE
Comparator Comparator Comparator Comparator
Input/Output | T2CLIF
i i i e
E77 E77 E77 Ei;‘ !
— — = M ] T2CUE
i
| T2COIF
coLsiccHs coLaiccHz coLy/cCHL RLDL/RLDH |
T2COIE
[capo cco
[cart ccl
[car2 cc2
[cars cca
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10.2 HXEER
10.2.1 Timer2 $&Z41E 588 T2CON
0xC8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
T2CON T2PS I3FR CAPES T2R1 T2RO T2CM T211 T210
R/W R/W R/W R/W R/W R/W R/W R/W RW
SAE 0 0 0 0 0 0 0 0
Bit7 T2PS: Timer2 BT SmikiRAL;
1= Fsys/24;
0= Fsys/12,
Bit6 I3FR:  JHFKIBIEOMIN BN HE R S EL A P MR ATRIIE IR AL
HHIRIBIEOER :
1= EHiG1H3K2RLDL/RLDHE 7758 ;
0= T F&BIHRBIRLDL/RLDHE 758,
PLERIB B0 :
1= TL2/TH25RLDL/RLDH MRN8 ZIFEF TR 4 chiff;
0= TL2/TH25RLDL/RLDH MR T HEE AT =4 ch ik
Bit5 CAPES: #iRiBiE1-3MN\ Bk (IRBiEL-3—EXD -
0= LFB¥#3R3ICCL1/CCHI1-CCL3/CCH3Z 758;
1=  THEH3%EICCLI/CCH1-CCL3/CCH3ZE 75,
Bit4~Bit3 T2R<1:0>: Timer2 fNEIEREIFRAL;
Ox= EEHL;
10=  fmEHER1: Timer2iZH it EFEL;
11=  mEER2: AET2EXS I TMEEEE.
Bit2 T2CM:  LEEHERIERE;
1= EEEHERL
0= ELEHERO,
Bit1~Bit0 T21<1:0>:  Timer2B S N k1210 ;
00= Timer2{Z1t;
0l= ZRGZEAIHAISS (RT2PSIEHIZSIERE)
10= SMERSIEIT2/ES MM (FHTHEIESD
11= SMEBSIRIT2/EI TRt (IR ERER) .

10.2.2 Timer2 BIEFER/RAL TL2

0xCC Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TL2 TL27 TL26 TL25 TL24 TL23 TL22 TL21 TL20
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
Bit7~Bit0 TL2<7:0> ERRR2RMEIEESFeE (RRMERITTEERENAD
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10.2.3 Timer2 HBFERSAL TH2
0XCD Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
TH2 TH27 TH26 TH25 TH24 TH23 TH22 TH21 TH20
R/W R/W R/W R/W R/W RIW RW R/W RIW
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0 TH2<7:0>:  ERE25HESTFE (RFMEATHRSRKA .
10.2.4 Timer2 EB/iHK/ BEhELFHFRREAL RLDL
OXCA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
RLDL RLDL7 RLDL6 RLDL5 RLDL4 RLDL3 RLDL2 RLDL1 RLDLO
R/IW RIW RIW RW R/W RW RW RIW R/W
SHE 0 0 0 0 0 0 0 0
Bit7~Bit0 RLDL<7:0>: EREE2LLiHR/ B E LT HERRAL.
10.2.5 Timer2 Lk /AEZk/BEIE R ST FS )L RLDH
0XCB Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
RLDH RLDH7 RLDH6 RLDH5 RLDH4 RLDH3 RLDH?2 RLDH1 RLDHO
R/W R/W R/W R/W RW RIW RIW RIW RIW
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 RLDH<7:0>: EREE2bt ARk B E RS FE = iL.
10.2.6 Timer2 lEB/AHIKIRIE 1 FFFIRAL CCLL
0xC2 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ccL1 CcCL17 CCL16 CCL15 CCL14 CCL13 CCL12 CCL11 CCL10
R/W R/IW R/IW RW RW RW RW R/W RW
SME 0 0 0 0 0 0 0 0
Bit7~Bit0 CCL1<7:0>: ERTEE2LLRAMIRIBIEL1F 78RN,
10.2.7 Timer2 lbB/A#EFKIRIE 1 FFa=1L CCHL
0xC3 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
CCH1 CCH17 CCH16 CCH15 CCH14 CCH13 CCH12 CCH11 CCH10
R/W R/W R/W R/W R/W RIW RIW RIW RIW
S1E 0 0 0 0 0 0 0 0
Bit7~Bit0 CCH1<7:0>:
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10.2.8 Timer2 LbE/AHEIRIEIE 2 FFe5{KL CCL2
OxC4 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
CcCL2 CCL27 CCL26 CCL25 CCL24 CCL23 CCL22 CcCL21 CCL20
R/W R/W R/W R/W R/W RW RW R/W RIW
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0 CCL2<7:0>: EREE2LL i AHKIBIE2 T F RN,
10.2.9 Timer2 HLE/AHIRIEE 2 FFERsmiL CCH2
0xC5 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
CCH2 CCH27 CCH26 CCH25 CCH24 CCH23 CCH22 CCH21 CCH20
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
Bit7~Bit0 CCH2<7:0>: ERfES2ttRAskiBiE2F FR S,
10.2.10 Timer2 Lk /A#FKiRIE 3 FFea{&iL CCL3
0xC6 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
CCL3 CCL37 CCL36 CCL35 CCL34 CCL33 CCL32 CCL31 CCL30
R/W R/W R/W R/W RW RIW RIW RIW RIW
SHE 0 0 0 0 0 0 0 0
Bit7~Bit0 CCL3<7:0>: EREE 2L /AHKIBIEIF F R R L.
10.2.11 Timer2 K /ABIRIEIE 3 FFEes= L CCH3
0xC7 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
CCH3 CCH37 CCH36 CCH35 CCH34 CCH33 CCH32 CCH31 CCH30
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
Bit7~Bit0 CCH3<7:0>: ERfEE2tt R AHskiBE3FFER L.
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10.2.12 Timer2 ELEHAIRIESRIF 788 CCEN

OxCE Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
CCEN CMH3 CML3 CMH2 CML2 CMH1 CML1 CMHO CMLO
RIW RIW RIW RIW R/IW RW RW RW RW
SAE 0 0 0 0 0 0 0 0
Bit7~Bit6 CMH3-CML3:  $#3k/LL AR IEHIL ;

00= IHFR/ELEREELLE;

0l= FHRIBAEEIRIESM EFAAT THEIAfL A (CAPESIERF);

10=  EEEMR(EEE;

11=  }3RIBIEAES CCLIR A SR 3R RGAME .
Bit5~Bit4 CMH2-CML2:  $f#3k/EE BAR AT HIL ;

00= J3R/ELEREE L

01= IHIRIBIEFEIBIE2M LA AR % (CAPESIESR);

10=  BHEBHRIERE;

11=  H3RIBIEAES CCL2RH & SRR NG A .
Bit3~Bit2 CMH1-CML1: 1#3R/EER R L ;

00= IHFR/ELEREELL;

01= IHFKIBIEAEIBIELN LA THEARM % (CAPESIESE);

10=  EEEHR(EEE;

11=  RIREES CCLIMAL S SKiBE 1R NAM 4 .
Bit1~Bit0 CMHO-CMLO:  3#3k/EL BB AT HINL ;

00= JASR/ELEREELL

01= IHIRIBIEFEIBIEOM LB THEAR L (IBFRIER);

10=  HEBHRERE;

11=  $3RIBIEESRLDLA A SRE0RIRGAM A .
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10.3 Timer2 HHf

ERTER 2 ATLUBIE & 15T |E ERES XA, ERILIRAE IP FHERRES/ARMAER. Timer2 B8 4 FrhlrEa].
& ERES .

& SNEBSIBD T2EX TREG T,

& LB,

L SO :E7 Xl T

WE Timer2 Rl ER & 2 [ W 2L (EA=LD) | Timer2 Rl R IFAL (ET2=1) & Timer2 #AR BT 2 BUERENRL (T2IE).
Timer2 K 4 AR RERIR A — N rhEfEE, EANPERSZIEFE, FEAGRXIREMA EHERM—ThEE =% T i,

10.3.1 HEHEXFFR

10.3.1.1 Rl R 3 7EeR IE
OXA8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
IE EA ES1 ET2 ESO ET1 EX1 ETO EX0
R/IW R/IW R/IW RIW R/W RW RW RW RW
SLE 0 0 0 0 0 0 0 0
Bit7 EA:  2FHhET I
= RIFFRB AR G
= Z LB
Bit6 ES1: UARTLHHR 214 ;
= RIFUARTLHHER;
= % FUART1ER,
Bit5 ET2: TIMER2: FRHR 52154 ;
1= RFTIMER2FT A i
0= ZIFTIMER2FRE .
Bit4 ESO:  UARTOHT 72 5 4iL ;
1= RFUARTORER;
0= #IFUARTOFRER.
Bit3 ET1: TIMER1HET #2154 ;
= RIFTIMERLHH;
= #FTIMERLHHT.
Bit2 EX1:  SMNERAR 1Rl 2 4 ;
1= RIFINERRETLAET;
= ESNERHR BT LA BT
Bit1 ETO: TIMEROH B 214 ;
1= RIFTIMEROHHf;
0= ZIFTIMEROH .
Bit0 EXO0: MR B0 I 58 14 5
1= R FIMNER RO I
0= ZEFSMERHR B0 T
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10.3.1.2 Timer2 B R FFas T2IE
OXCF Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
T2IE T20VIE T2EXIE - - T2C3IE T2C2IE T2C1IE T2COIE
RW RW RW RW RW RIW RIW RIW RIW
SLE 0 0 0 0 0 0 0 0
Bit7 T20VIE:  Timer2iiH Fr i 5 7543 5
1= SIFHhET;
0= ZE 1Al
Bit6 T2EXIE:  Timer24MERanE A B 5 35 4aL ;
1= SIFHET;
0= ZE 1Al
Bit5~Bit4 fRE8, MIAO0.
Bit3 T2C3IE:  Timer2tb & iMiE 35 i 58 14 ;
1= IFHE;
0= Z5)FAlf.
Bit2 T2C2IE:  Timer2bb i@ iE 25 I 58 14 ;
1= IFHE;
0= Z5)FHlf.
Bit1 T2CLIE:  Timer2bb 5@ 1 I 58 14 ;
1= SIFHET;
0= ZE1EAE.
Bit0 T2COIE:  Timer2tb & i@iE 0 I 58 14 ;
1= SIFHHT;
0= ZE1EAE.
B Timer2 B9hlT, TEZEFRE Timer2 B2 hBHERESL ET2=1 (IE.5=1).
10.3.1.3 R SE R BT 774] 1P
0xB8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
P PS1 PT2 PSO PT1 PX1 PTO PX0
RW RW RW RIW RW RIW RIW RIW RIW
SiE 0 0 0 0 0 0 0 0
Bit7 - RE, HA0.
Bit6 PS1: UART1A RIS RIEHINL;
1= BB SR FH;
0= EENRHFHT.
Bit5 PT2: TIMER2R BRI S RITHIAL ;
1= BEHSERFH;
= EENRETE.
Bit4 PS0: UARTO AREFLIcRITHINL;
1= ®KEASHPU;
0= EENKRRZTH.
Bit3 PT1: TIMERLAERHERITHINL;
1= BB RSP
0= RERIEREHE.
Bit2 PX1:  4SMERAR BT LR BT SE RATHIAL ;
1= BB SR P
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0= BB HERFHL,
Bit1 PTO: TIMEROR WL S RAT L ;
1= BB ASHEPR;
0= &ENIKEFU.
BitO PX0:  SMNERER IO BT L S R AT HIAL ;
1= BB ASHEPL;
0= &ENIKEFU.
10.3.1.4 Timer2 REIFRENL BT FES T2IF
0xC9 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
T2IF TF2 T2EXIF - - T2C3IF T2C2IF T2C1IF T2COIF
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7 TF2:  Timer2 31325 P WiFREAL;
1= Timer2 IT¥EHEE, E0HEE;
0= Timer2 H#SELiEL -
Bit6 T2EXIF:  Timer2 SMERIMEFREAL ;
1= Timer2 MIT2EXORE4E TFE, EHRHEEE;
0= --
Bit5~Bit4 1RE8, Z9A0.
Bit3 T2C3IF:  Timer2 HLERAHIRIBIESFREAL;
1= Timer2 EbE@IE3 {CCH3:CCL3)={TH2: TL2}skifiskiBIE3 T4 T KR (E, EXNHEFE.
0= —
Bit2 T2C2IF:  Timer2 HEERAHIRIBIE2FREAL;
1= Timer2 tt3RIBIE2 {CCH2:CCL2}={TH2: TL2} Sk sRiBIB 2/ =4 T sk (e, EHE
0= -
Bitl T2C1IF:  Timer2 EbLE/AHIRIBEIE LRGN ;
1= Timer2 tt3BIEL {CCH1:CCL1}={TH2: TL2}SkiskiBIE 154 T Hiski{E, ERHEE.
0= -
BitO T2COIF:  Timer2 EbLER/AHIRIBIEOFRENL ;
1= Timer2 ttLHIBIEO{RLDH:RLDL}={TH2:TL2}BIE3kIBIBOSS4E THaskIRE, EMHEE.
0=
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10.3.2 EFIE

ERTPEFERE RS ERE T2IE[7IRE, PEFREMIBEFERS T2IF7IEE. & Timer2 EREERHAT, ERESEE P ER
B TF2 B4 E 1.

10.3.3 ShERfil A& BT

SMNERS| B T2EX REEAHE PETFEEEAI A Z Fas T2IE[61R B, FEFRENIBIT FFS T2IF6]EE . 2 T2EX 5| TREERT,
SNERINEL P ERARRAL T2EXIF B E 1.

10.3.4 EeErhBg

ANELENBIE Y IS B PR, ELE P BRI REAI A B 7R T2IE[3:0IRE, FERENIBITHF R T2IF[3.0]&5E.
EL4%IEIE O AIEER L R A= £ RIRTZI, 724 RN SIG L EIRIE 0 B BTARAS T2COIF & 1.
I3FR = 0 B}, TL2/TH2 5 RLDL/RLDH MBS ZIHBE AT~ 4 sh b ;
I3FR = 1 Ff, TL2/TH2 5 RLDL/RLDH MBS ZI R HBEAT %2 4 b
ELAGEIE 1~3 TEEEF I~ ERZ], BEAR TL2/TH2 5 CCxLICCxH WA EZE RIS R4 hitf, MR~ hl <
RN A EL B BIE P ETARS T2CXIF & 1.

10.3.5 HIRPH

4 NMERIBIEY TIFINERIEIR R . R P W AR F 73 T2IE[3:0IRE, PEARSLRIHFRE T2IF3:01EEF. 4
SREBAERT 2B R 3R B 1B BY R BT AR S T2CXIF & 1.

EBERIEMR AR L= .
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10.4 Timer2 ThfeHAR

B3R 2 2—PETSNRR B R G816 (IRYE B BUERER. Timer2 ATLAECE AN T IIRERR :

E

*  TERIER.

&  EEREN.

&*  THEERER.
& EHTHIER.
¢ EEIER.

& EIRIREN.

WREERRE 2 WARIER, TURTEMEFESHERMEGHER, thmbohgE. BOPEEEH . FENEF,

10.4.1 EFHER

F{EERTZIhEERT, RIEhiREsRE RGN, MMM 1/12 5% 1/24 MAGIIRIEE, MOMRMNERS T T2CON B
T2PS fui#¥. Eit, 16 (IEREFFR (B TH2 A TL2 AR & 12 T E RIS 24 DR EHRIEE.

10.4.2 BEER

ERTEE 2 WELEHER B Z 32 T2CON B T2RO F1 T2R1 fiiktE, ELELEHIEERI FEF .

EMERR 14 2 Timer2 iH8ERMA2 1 [ 0 8 E GHEEEEL) B, TURLFEIREL TF2 E 1, MA Timer2 FF
fFEDNMNEkE RLDL/RLDH F 778809 16 &, MMEZH1T#1& 0x0000, FTEEHY RLDL/RLDH BRI .

FEMEARRN 2 F1: KRB RLDL/RLDH F7785H0 16 = RBIEARER T2EX MIASIBIM TREAMA . Hi0NE T2EX BT
JERT, SNERINEAPEIFREEAL T2EXIF B 1, [ERT Timer2 B3fN2 RLDL/RLDH ZFE85# 16 A{EEAT NG E.

CLK ———

Mode 2

Mode 1

T2 TH2
Reload
RLDL RLDH

TF2

T2EXIF

Timer 2
Interrupt
Request

10.4.3 [HEERER

Timer2 F{EI UEERERINRERT, SMERIIASIED T2 fERERTRS 2 BTN . 1R T2 SIMASEF, WA HMARE

BEERER. T2 SIMAREFUSLIETHE. ZIEEHRARMNENTE.
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10.4.4 BHIHBUIERN

Timer2 FR{ESE T BINEERT, ERTITHEEREIMDNGIR T2 MTREETTBUEM 1. EENRENHEBRMIMIRNESH
TR, SRERANE—TEAHAERSETY, ET—1MEAPRERAREFE, HEHIEM. AETROBHBRNE T2 5158
SEMRAEELL, MFETREEHREEN R RESERT.

10.4.5 HeBHER

EER A B A EmMIER: LEEARR 0 FILLEIER 1, BFHRINGEE F85 T2CON A T2CM {iik#F . XAMLLEARN A =%
AEAMES BT SEEHAR, BHATHEEE (PWM) URFEE-SELEFTENEFIGE, BETRAITZH
N o

ELARThBERYMIH @8 s CCO. CC1l, CC2, CC3. #HRIXIR 16 {itb# %5 F2E{RLDH, RLDL}, {CCH1, CCL1}, {CCH2,
CCL2}, {CCH3, CCLI}S5#iirHFFas{TH2, TL2MLLRERBMLIES.

FRELLRFERTHN 16 UFHES ERSROTREHITILE, MRBESERTHITRESHERERLTE, MERNKY
mOSIM ESFEMEBESHBE, HmE PRSI,

10.4.5.1 Eb&#ER 0

ARN 0o, HEMNBIIHREMLLREEREFRE, LROLESNERFTAGRT. SERBFITRERLEN, HEHE
HIESTHRET. ttEMabRERRNEGERTE: ERZFRaHAMEEBIRE. HRIENX 0 NEDERMN T EFR K-

i » T2CxIF (x=0,1,2,3)
Compare Register
RLDH,RLDL / CCHx,CCLx
(x=1,2,3)
16-Bit
Comparator i Set Register
Compare Singnal
Reset Register
16-Bit
elefa]a]
TH2 TL2 Overflow
Timer2 TE

v \4 A\ v
CC3 CC2 cCc1 ccao
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EEEARE 0 Bo% h L5 MHEE 0 T BB -

Timer Count = OXFFFF

’—,—r Timer Count = Compare Value
Timer Count = Reload Vaule ’—,—r ;

5 RE B B H B = HE RE R B0 Y BT

CCx(x=0,1,2,3)

FEEEEE R

10.4.5.2 EEBARES 1

FHERER 14, BEEREHHESSEEFESANLX. KEBENHEMLESHENTS.

MRER 1 fERE, WEREAR COxmOmMBERMMEFEFER, ET - MRERLEZA], MNETSLIERSL S
L. HERR 2 HHFSFHOLCREELER, BATERERHESRHTHINSNELERFEIBEXRMHARNE—. L&
R 1 HEWIEEN T EFTR:

—» T2CxIF(x=0,1,2,3)
Compare Register
RLDH,RLDL / CCHx,CCLx
(x=1,2,3)
Port
16-Bit Register
Circuit P13 || P12 || P1.1 || P1.0
- [
Comparator >
Compare Singnal ‘ ‘
o] oo
16-Bit
Overflo
TH2 TL2 V wW TR
Timer2
\ 4 \ v v

CC3 CCz2z cc1 cco
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10.4.6 IHEFKER

4 MERIEIRTNAEER 16 fIF F82{RLDH, RLDL}, {CCH1, CCL1}. {CCH2, CCL2}. {CCH3, CCL3}FHIE—HETF2H
AATFHIE{TH2, TL2RILAET 16 A&, XINEEIRM T AR ERIHRER .

A#1ERX 0, —MIMNBEMANGERE 2 AR PEEIBR S EET.

RN 1, WFRRMELEESA 16 (EHFEFEEMMEAFTT (RLDL/ICCLL/CCL2/CCL3) B, XMIEN £ IFRIFAEDIT
BHEEYTH2, TL2IWARE.

THIKIBIE 0~3 M RIEFHIRIMA S| B CAPO~CAP3 BI{ERMINIRIES

CMS80F731x &% F

10.4.6.1 ki 0

EHEIRAER 0 P, #3KiRIE 0~3 (CAPO~CAP3) LHIIEBKTE. Bk ERBEEE~ERMEAEH. MRBEHFLER,
ENROTREHSFENNEREFHRP.

HRIEBIE 0 LR IEMTMAHRRIEL R KT & IR IRIERURT T2CON 9 I3FR fiI. I3FR=0, fiBkTERl%&IHIR;
I3FR=1, IEBKITALAIHEIR.

HIRIBIE 1~3 LR ERTMAHRRIEL R T M A HRIRIEBURT T2CON #9 CAPES fi. CAPES=0, IE#kTEfl%
#3K; CAPES=1, fAkEmMAHIK. HKBE 1-3 MEENRTASRXZERN

K IBIE 0~3 EIRT ZHF WL HFIRRIE. 1§ CCEN HER MMM TR ITHIMIEER 11, MHZIBIE T HF R RHHIR
BiE. FEIBNR, ZITEEXTHEIHHRER 1, BSHRIER~EHRNE,

HHEERX 0T, HIKIBIE 0~3 RISMNRIHIR B M-I AT =4 Fhilf

HIRIE 0 RYEHDHEEI AN T EIFA 7R -

CLK ——— TL2 TH2
T2CON[6:5]
CCEN[7:0] f
} KL Capture
CAPx(x=0,1,2,3) o
RLDL/CCLx RLDH/CCHXx
>§ R (=1,2.3) (x=1,2,3)
L » T2CXIF(x=0,1,2,3)
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10.4.6.2 HFRER 1

AERRIER 1 o, BRFEEEHATHRETESNRUFTESHNT. EFFHRES (flans RLDL) BahilikiEE, A
SEANNESIIGET k. ESHESNTRE, TS 2 WASEESIERHENNIERESEET.

BIRIRN 1T, HRBEE 0~3 WHREHA S E hENERITE.

IRIE 1 KYEMEE 20 T E PR -

CLK ————— TL2 TH2 > TF2

Write to RLDL / CCLx Capture
(x=1,2,3)
CCLx / RLDL RLDH / CCHXx
(x=1,2,3) (x=1,2,3)
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11. FERFEE 3/4 (Timer3/4)

ERTER 3/4 SERER 0/1 BIMANL, EMA 16 (ERRE. EFEE 3 ANMIERR, TR 4 A=MITIEENX. 5 Timer0/1

HAEE, Timer3/4 {UR it ERTIR1E.

EEMBBINERT, SERNES 1218 4 M RGBS E—R.

11.1 #ik

ERTSE 3 FNERTEE 4 A 8 (U FER{TH3, TL3MA{TH4, TLAYHRRL. EATEE 3, 4 EMNMBERNER TIME. Timer3

Timer4 3 a0 T Fridk :
(5N M1 MO Theedmik
0 0 0 THx[7:0], TLx[4:0]2B% 13 fLERTEE
1 0 1 THx[7:0], TLX[7:0]2B% 16 SLERTEE
2 1 0 TLX[7:0]4BR% 8 AL EThE LK ERTES, M THx FEE
3 1 1 TL3, TH3 A4 8 iLERTER, Timerd {F1EiH%

11.2 HXFFES

11.2.1  Timer3/4 ##HF#F8E T34MOD

0xD2 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
T34MOD TR4 T4aM T4M1 T4MO TR3 T3M T3M1 T3MO
R/IW R/IW R/W RW R/W RW RW RW RW
ShiE 0 0 0 0 0 0 0 0
Bit7 TR4:  TimerdB{TEHIL;
1= TimerdBEh;
0= Timerd%ffl.
Bit6 T4M:  ERTEEARTSEIRAL;
1= Fsys/4;
0= Fsys/12,
Bit5~Bit4 T4M<1:0>:  EBTEE 4R TIE IR ;
00= 130, 13fLEATES;
01= 41, 16HEATES;
10= 1832, ShIEFME R EME;
11=  #&K3, Fikit#.
Bit3 TR3: Timer3iB{TiEHI{L;
1= Timer3Ezl;
0= Timer3%fl.
Bit2 T3M:  ERTEE3BTHRIEEEANL;
1= Fsys/4;
0= Fsys/12,
Bit1~Bit0 T3M<1:0>: ERTEE3tE T IEIENL;
00= #&:X0, 13{IERTEE;
01= 41, 16HERTEE;
10= 1832, SPIEFMEREME;
11= 2:%3, A M8 HLERTEE.
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11.2.2 Timer3 BIBFFRKAL TL3
OXDA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
TL3 TL37 TL36 TL35 TL34 TL33 TL32 TL31 TL30
R/W R/W R/W R/W R/W RW RW R/W RIW
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0 TL3<7:0>: ERERIMRAHIESFRE (RFRERNERZRRALD .
11.2.3 Timer3 HIBFHER/S{L TH3
0xDB Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
TH3 TH37 TH36 TH35 TH34 TH33 TH32 TH31 TH30
R/IW RIW RIW RW R/W RW RW RIW R/W
SHE 0 0 0 0 0 0 0 0
Bit7~Bit0 TH3<7:0>: EREFEIGMNHIESFE (RFEAERSESA) .
11.2.4 Timerd BiESHFR/RRAGL TLS
OXE2 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
TL4 TL47 TL46 TL45 TL44 TL43 TL42 TL41 TL40
R/W R/W R/W R/W RW RIW RIW RIW RIW
SHE 0 0 0 0 0 0 0 0
Bit7~Bit0 TL4<7:0>: ERSRARMEESER (FFRERNERSRRALD .
11.2.5 Timerd HiIBFERSLL THA
OXE3 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TH4 TH47 TH46 TH45 TH44 TH43 TH42 TH41 TH40
R/W R/IW R/IW RW RW RW RW R/W RW
SME 0 0 0 0 0 0 0 0
Bit7~Bit0 TH4<7:0>: ERNSRISNHEES TS (RHMEAEHNSESMD) -
Rev. 1.0.5
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11.3 Timer3/4 HB

ERTES 3/4 MBI EIE2 HEAERES X AT, EAILIEE EIP2 HERRES/RMESR, HPEEXANT:

11.3.1 HHRFRFFEE EIE2
OXAA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIE2 SPIIE I2CIE WDTIE ADCIE PWMIE - ET4 ET3
R/W RIW RIW RW R/IW RIW RW RIW RIW
SLE 0 0 0 0 0 0 0 0
Bit7 SPIIE: SPIE{ERENL;
1= IFSPIFHT;
0= #ESPIFHT.
Bit6 I2CIE  IPCHRER{ERENL ;
1= RIFIPCHE;
0= ZEIEIPCHlf.
Bit5 WDTIE: WDTHE{FEE(T;
1= RIFWDT@HE
0= ZIFWDTii i .
Bit4 ADCIE: ADCHER{EHELT ;
1= RIFADCHI;
= #FADCHIB,
Bit3 PWMIE: PWMZFBH{ERENRL;
1= RIFPWMER A th;
0= - PWMETE .
Bit2 {RE8, A0,
Bit1 ET4: Timer4rRBR{ERE(L ;
1= RIFTimerdshH;
0= ZEiFTimerddltf,
BitO ET3: Timer3rhBf{# gE{i ;
1= SIFTimer3HhH;
0= ZEFTimer3dulf,
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11.3.2 HHEILERIEFIFFER EIP2
OXBA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIP2 PSPI PI2C PWDT PADC PPWM PLED PT4 PT3
RIW RIW RIW RIW RW R/W R/W R/W R/W
SLE 0 0 0 0 0 0 0 0
Bit7 PSPI:  SPIFEi i A RITHIL ;
1= WEASRPH;
0= ®ERERFH.
Bit6 PI2C:  PPCHEfLICRITHINL;
1= WE ISP
0= &ERERKFHT.
Bit5 PWDT: WDTHE S RIzHINL;
1= REASR TP
0= ®EHNERH U,
Bit4 PADC: ADCHU S RITHINL;
1= REASRTPU;
0= ®EHERF U
Bit3 PPWM: PWMAR RS = HI4L
1= REASRTPU;
0= ®EHNERH U,
Bit2 PLED: LED P& P il S Rz 5L
= REASRTPE;
= EERREF .
Bitl PT4: TIMER4H B FCRITHINL;
1= ZEASRTE;
= EERREDE.
BitO PT3: TIMER3F UL RITHINL;
1= &EASRTE;
0= WERNEKFH.
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11.3.3 MEPERREAFFSR EIF2
0xB2 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIF2 SPIIF 12CIF - ADCIF PWMIF - TF4 TF3
RIW R R - R/IW R - RIW RIW
SAE 0 0 0 0 0 0 0 0
Bit7 SPIIF:  SPIRHHTE/REL, Ris;
1= SPIF=£ A, CEREMAMTETREMNLE, REBINER) ;
0= SPIR™~=&% Filf.
Bit6 12CIF:  IPCRAitR/RiL, RiE;
1= 1PCr4%rhlf, CEMREMEMPEIRELSG, HAIBEER) ;
0= PPCRZHEAH.
Bit5 REE, A0,
Bit4 ADCIF: ADCHBfERZENL;
1= ADCHRTERR, FHRHEE;
0= ADCHE#KTEM
Bit3 PWMIF: PWMEFRBHERAL, RiE;
1= PWMPEErl, CEREFWBERELS, tABER) ;
0= PWMAKR=4% 1l
Bit2 REE, MA0.
Bitl TF4:  TimerdE R85 AP BTFRAR AL ;
1= TimerdERTEEiEE, HNFHRSEFFNEGENES, WARGEE;
0= TimerdERTEE T .
BitO TF3:  Timer3ZERT 8§ P EIFRARAL ;
1= Timer3EREREL, HNTPHRSEFFNEGENEE, BARGEE;
0= Timer3ERfEE Lt .
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11.4 Timer3 I{Et&s%

11.4.1 T3-#xX 0 (13 iERtHER)

ERMIEXT, EfRE 3 2 13 UMFHER. SEMNBIZAAMAA 15 0 BFE, TR 3 RS TF3 B 1. 13 UMEF
#REH TH3 A1 TL3 1K 5 f4AAk. TL3 & 3 I 2HE. Timer3 1R 0 KYLEMIHEE 11T EIFf7R -

:12-T3V=0 Q/
T3 TH3
CLK —>  4T3M=1 et Jas EIF20 —>»

.

FhHmEK

T34MOD.3

11.4.2 T3-#x 1 (16 fLERER)

B 1 5K 0 HE, REER 1 TENSE 3 55FE 16 2T, Timerd 153X 1 EMIEE N TEFfix:

12-T3M=0 O/
> T3 TH3
CLK—> . 4Tau=1 et Jas EIF20 —»

A

. REAR

T34MOD.3
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11.4.3 T3 -#R 2 (8 (i EZIEEERER)

B2 TEMEISHERE—NMIEANELERD 8 LEMSE (TL3), WTEMR. XHE TL3 BGHANE TF3 & 1,
MET TH3 WASHREGELRE TL3., ZLETIEP TH3 MEGRBATE. Timer3 &3 2 WEMIER N TNEFR:

CLK —» :12-T3V=0 Q/ —> TL3 » EIF20 >

: 4-Tav=1 8Bit
FRERAR
A A
B
TH3
T3MOD3 —————— 8Bit

11.4.4 T3 - 3 (AR 8 ALERTES)

B 3 THIERTRE 3 4% TL3 71 TH3 R EAMMEN K ERTEE. ERTER 3 RN 3 WiZEW TEM K.

TL3 IEX 8 i ERTRE, FHIEMAERER 3 RUIEHIAL: 40 TR3, FTF3.

TH3 T1EA 8 iiERTsE, BERAERTEE 4 89 TRA M TF4 #Rs 5] ERTES 4 P,

FEFERABEA 8 AER R AT LUERRN 3. HEM R 3 L THRR 3 B, ERER 4 ATLURIE Y1#%E) B S a9iE 3 Mg E XM,
B E AT LA BITBERERFRL TR, RETTEEAEE 4 PEAEMNEAF. Timer3 2R 3 MWEMIERN TE /K-

M — T > EF21 >
8Bit
: AR
T34MOD.7
12-TaM=0
CLK  —» © 4-T3V=1
Y — TL3
> EIF20 >
8Bit
y AR
T34MOD.3
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11.5 Timer4 T{Et&s%

11.5.1 T4-#xX 0 (13 fiERtER)

EXMRT, Eh8E 4 2 13 UMNSESR. HERSRAENNMA 160 0 BiEE, TS 4 DilificE TF4 B 1. 13 UMERE
B2FH TH4 8 fiLFN TL4A 1K 5 [4HAR. TL4 S=MINZH. Timerd 3 0 NEHIERIN TEIA -

12-T4M=0
CLK —> - - O/ > T4 THA > EF21 >
D 4-TaM=1 5Bit 8Bit '
R E K
A
T4MOD.7

11.5.2 T4-#x 1 (16 fLERHER)

B 1 5% 0 4R, RRER 1 TERR 4 F5:8 16 (LLIBIBIT. Timerd 2R 1 MWLEEIEE TEFfR:

:12-T4M=0 C/
CLK —»| S ATam=1 — — TL4 TH4 q EIF2.1 >

8Bit 8Bit

AR

T34MOD.7
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11.5.3 T4- X 2 (8 {uBzmIELEEMER)

B 2 TERSR 4 FHER[R—NEFEHELRERMN 8 LEMRE (TLL), MTEFR. KB TL4BREANETF4 E 1,
BT THA IS HRGERE| TL4. EERTEP THA PERBFAEZ. Timerd 2K 2 HEIERINTEIFF R

:12-T4AM=0 O/ (- TLA
CLK —»| A Tam=1 EIF2.1 —

8Bit

.

FhEfER

E-

TH4
T34MOD.7 ——— 8Bit

11.5.4 T4- &R 3 (Z1Eit#D
B2 3 hERTE 4 1Y, HMB5EE TR4=0 48R,
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12. LSE ERt8§ (LSE_Timer)

12.1 #Ek

N

LSE ERteE 2 — TRk BN SRR IR SR LSE, 16 {i[m) B3 ERTiss. £ LSE ERTEEThEERT, MR E LSE EiRfE
Befa, &1 LSERHHRE (449 1.5s), Bi&E LSE I HUERE. 11231837 LSE B Ay EFASAEUEM 1, it EES T EFERT,
FRBIFREAL LSECON[O)E 1, FEIRHT#EE N EFHM 0 FFiaitH. EFMEBRZHEES{LSECRH[7:0], LSECRL[7:0]H&E .

EHINRZ BIACE LSE ERTIEE, SHIKERET LSE #5%25F0 LSE ER SR8 E TIE, M4~

RHREETNRE, HIHREFTEMER, BRERS.

12.2 HXHFFES
12.2.1 LSE ERSSHIEFEREK 8 i LSECRL

=

Z#0. HIRRFNLE LSE &

F694H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
LSECRL LSED7 LSED6 LSED5 LSED4 LSED3 LSED2 LSED1 LSEDO
#5 RW R/W R/W R/W R/W R/W RW RW
SiE 1 1 1 1 1 1 1 1

Bit7~Bit0 LSED<7:0>: LSEER/MAERT ) 43R {K8 L.
12.2.2 LSE ERSZ¥ETFeES 8 L LSECRH
F695H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
LSECRH LSED15 LSED14 LSED13 LSED12 LSED11 LSED10 LSED9 LSEDS
jEa=) R/W R/W R/W R/W R/W R/W RW RW
S0E 1 1 1 1 1 1 1 1
Bit7~Bit0 LSED<15:8>: LSEER/MEfigat a1 3R =81 .
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12.2.3 LSE ERETHIFFESE LSECON
F696H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
LSECON LSEEN LSEWUEN LSECNTEN LSESTA LSEIE - - LSEIF
HE R/W R/W R/W R/W R/W R/W R/W R/W
SENE 0 0 0 0 0 0 0 0
Bit7 LSEEN: LSEfE$R{EREEH;
1= fERE;
0= Z=t,
Bit6 LSEWUEN: LSEER2EMER[FaeisH;
1= {FgE;
0= =it
Bit5 LSECNTEN: LSE{EERERITHFEREITH];
1= fE8E;
0= =t
Bit4 LSESTA: LSERRERASM, HifE;
1= LSEfaZE;
0= LSE&FEE.
Bit3 LSEIE: LSE{EERIEEhER{FEREITH;
1= {FEE;
0= =it
Bit2~Bit1 - fRE, MIA0.
BitO LSEIF: LSEfEERERHETRENMN (BEE0)
1= e,
0= FREEPHHPEEE.
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12.3 ARET SRR MREE
LSE EREEFATLUEIT LSECON HiEsslFredi X @ Er, 8T EIP3 HEHFRES/MRMASR, HPEHEXMAT.

0xBB Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
EIP3 - - - - PLVD PLSE - -

R/W R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0

Bit7~Bit5 RE8, Mt3AH0,

Bit4 PTOUCH TOUCH® IR FRITHIAL;
1= WEASRPH;
0= WERNERFH.
Bit3 PLVD: LVDHEI A RITHIN;
1= WEASERPH;
0= WERNERFH.
Bit2 PLSE: LSERREILARITHIN;
1= WE SR,
0= WERNERFH.

Bit1~Bit0 RE8, M40,

L | SE EFSEMITTHEST ErER, EESThEiREAL LSEIF B 1. E2BiFEst (EA=1), #H LSE ERTSEliE
gt (LSEIE=1), CPU & iTHERRSIZRE.
X F LSE TRt h AR AIRER, ZEMAIRZEIFTH LSEEN, LSECNT, LSEWUEN, # Ai% 3 SRR 2 i A0S a)

{ LSECRHI[7:0], LSECRL[7:01}s HIRERZRIFTHEF/HU{EEER LSE FHifEsE, RERMREES, S EAPITHRERSIER, FHT
BEZ EERITRRIESHT—%1ES.
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12.4 Ihgedaid

5 F LSE ERT83I08E, THIRE LSEEN=1, LUfFRE LSE ERTEIINAEIELR, REEHF LSE MR ERASNL LSESTA=1 5,
BEE LSE EME{LSECRH[7:0], LSECRL[7:0]}, &/E®E LSECNT=1, {£&E LSE it+%k, FF/A LSE IH#INAE. LSE EREEM
0 FHIATHE, HITRESEHERSR, FEAELE 1, FEEREENAERREIESFERPAE (B) LSE EFRERTE
BES5EMREREZHRE—XBEA{LSECRH[7:0], LSECRL[7:0}8Y1&). EREH/NEMER 1, ZEMEIREN 0, EATEHR
NG 11BN ERME. LSE R EREEARMNT:

CMS80F731x &% F

LSE ERTRTE] :321% x({ LSECRHI[7:0], LSECRL[7:0]}+1) ms

LSE EBT88H) LSEEN, LSECNTEN, LSESTA £ &—{iX 0, #I¥5E LSE 9it#E.
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13. MREEERTEE (WUT)

13.1 #k

MiEEERTRE (Wake Up Timer) R—/NEF$HIRE B ARBMRER 0 LSI. AT IRERMEER 12 7. [ EiHB0ERTSR, TR TIRER
BRATENMREERR . £RFHENKREILE EEFIREERE), HEstERMREEThEE. SR ENKRRKRKE, WUT FHiait,

WHEFTREEN, TRENMRRESHRE, ENREHASME 1, RH4HEO0.

13.2 HHXFFS

13.2.1 WUTCRH &7588

0xBD Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
WUTCRH | WUTEN | TIMER_OV | WUTPS1 WUTPSO0 WUTD11 WUTD10 WUTD9 WuUTD8
x5 RIW R R/W R/W R/W R/W R/W R/W
ShE 0 0 0 0 0 0 0 0
Bit7 WUTEN: ERTMREETIRE(FEEEAL ;
1= ERREETNEEITH;
0= ERIMEEEINEEXH.
Bit6 TIMER_OV: ER @RS ;
1= HEEEHE;
0= #HEO,
Bit5~Bit4 WUTPS<1:0>: & MARE 25 23 B $h 43 83145 5
00= F/1;
01= F/8;
10=  F/32;
11=  F/256.
Bit3~Bit0 WUTD<11:8>: ERMEERT ) SRS 4L .
13.2.2 WUTCRL &%
0xBC Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
WUTCRL WUTD7 WUTD6 WUTD5 WUTD4 WUTD3 WUTD2 WUTD1 WUTDO
5 RW RIW R/W R/W R/W R/IW RIW RIW
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0 WUTD<7:0>:  ERJHREERT B $R R 8L .
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13.3 IhgefEid

R EPMREE E R R RIEA . ERGHNKERIERE, CPU SSMERBREEFLETIE, MASKINERSSS LS FRIE, E
FHATH A 125KHZ(Tusi = 8us). 3 WUT THE g5 1 (AT 4.
AR EE E A5 FRR B : WUTCRH 1 WUTRCL.
WUTCRH F 7733 HY Bit7 Jg A58 E B REE{E R 1L -
WUTEN=1: ] ERMREEINEE;
WUTEN=0: 3 F]ERMREE.

{WUTCRH[3:0]5 WUTCRL[7:0]}4A Ak 12 I EFIEEH EF Fas, HENKRERIERG WUT IHEEEFFETTRT, 2 WUT TS
FEFTEMRERIES FR0EN, BIIRGIRSE, FEARESZEHFRE.
ERMEERTE: T=(WUTD[11:0]+1)xWUTPSxTLsI
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N
14. BHrEERE (BRT)
\ Y
14.1 #Ek
HHAEE 1 16 AUEFRERES BRT, £EJy UART fEHR AT 4.
14.2 HXEFFES
14.2.1 BRT {&#RiFHIZF 7§ BRTCON
F5COH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
BRTCON BRTEN - - - - BRTCKDIV2 | BRTCKDIV1 | BRTCKDIVO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
Bit7 BRTEN: BRTERESEHE(L;
1= {FgE;
0= #t,
Bit6~Bit3 - RE, JAR0;
Bit2~Bit0 BRTCKDIV<2:0> BRTERT 2 SIEIENL ;
000=Fsys/1;
001= Fsys/2;
010= Fsys/4;
011= Fsys/8;
100= Fsys/16;
101= Fsys/32;
110= Fsys/64;
111= Fsys/128.
14.2.2 BRT ERSSHIEMEB 8 fiFFsF BRTDL
F5C1H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
BRTDL BRTDL7? BRTDL6 BRTDL5 BRTDL4 BRTDL3 BRTDL2 BRTDL1 BRTDLO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
Bit7~Bit0 BRTDL<7:0>: BRTER2&MELIEIKS(L;
14.2.3 BRT ERSRHBIEMES 8 (iF 7% BRTDH
F5C2H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
BRTDH BRTDH7 BRTDH6 BRTDH5 BRTDH4 BRTDH3 BRTDH2 BRTDH1 BRTDHO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 BRTDH<7:0>: BRTERTEE L& =81 ;
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14.3 IhgedEid

BRT MWERE 1 /> 16 (LB &iT#aE, HRHSRIETMOINER, T2 SRAE$HHE R REM 2 SUEEA BRTCKDIV JRE, it
22 H#){EM{BRTDH, BRTDL}RMME .

FEER R EREAL BRTEN=L B, BB TIE. & 16 Mt EEEMEST FFFFH B, BRT £ %E Y. MHEE
HMET A ER T SRS, REEFHITITH.

BRT IHR AL E ST RIS UART SRHERRFRMNE R, RER AL, R EHENTEEY. BRT £
FRARRT, Hf#ASEL, 1R UART IRREL IR L E S IRREE, BESHEHANEERE, UART BRERENLIESR
EWRE .

BRT ERT&ith L

CMS80F731x &% F

Tov= Fsys
(65536-(BRTDH,BRTDL})x25RTCKOV
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15. B LRRE BT (CRC)

15.1 #Ek

AT RIEEITIEIRPAIRE, IEC61508 FREEKENEE CPU BITHEEMHIAKIE. iBA CRC #EHREEE CPU BITH
{EASNEIThEE#TT CRC B H. @M CRC IRRBIIZFiaE EMIAREIEIIT CRC KR4, FRTRBNFXMEERTZ MM

K&,

CRC % Z A fERA CRCL6-CCITT AY“X6+X12+X5+1",

15.2 HXHFEFS
15.2.1 CRC HiE#INFF#% CRCIN

F708H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
CRCIN CRCIN7 CRCING CRCIN5 CRCIN4 CRCIN3 CRCIN2 CRCIN1 CRCINO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 CRCIN<7:0> MINTFEECRCEERBMNEIE.
15.2.2 CRC EEH4ZR(K 8 (uHiEFHESE CRCDL
F709H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
CRCDL CRCD7 CRCD6 CRCD5 CRCD4 CRCD3 CRCD2 CRCD1 CRCDO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
Bit7~Bit0 CRCD<7:0> CRCiIzEZRKSHIHIE
15.2.3 CRC EH4RE 8 (uHiEFESE CRCDH
F70AH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
CRCDH CRCD15 CRCD14 CRCD13 CRCD12 CRCD11 CRCD10 CRCD9 CRCDS8
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
Bit7~Bit0 CRCD<15:8> CRCIZE%R S8z
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15.3 IhgeHEid

#£E CRCIN HH&HEEET 1 MRGHH, 1§ CRC HEZHELRRFE| CRCDL/ICRCDH FF8. MARE, NEBEANEEC
AIREMAT—ANEERIE, SNSHNNEEERES.

fian: &iX#AE12345678H", ILIR“12H", “34H", “56H", “78H’HIIfiFF4: CRCIN F 58518, 55/EM CRCDL/CRCDH
772215 CRCDL=0xF0,CRCDH=0x67, BEN##E“12345678H ML /Fi#1T CRC ZEMLER K 0x67F0. HFEBIEMT:

CRCIN=0x12; & EE—N

CRCIN=0x34; &EEE N

CRCIN=0x56; &EEE=1H

CRCIN=0x78; & E BTN

resl=CRCDL; 2B CRC EHLARAK 8 (L ZEIT= resl

resh=CRCDH; /LBl CRC ZE RS 8 {iZ|Z & resh

CMS80F731x &% F
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16. ¥&MB2IREN (BUZZER)

16.1 #Eik

IS SRIRENIEIRE 8 (it 3k BhIRENEE . ITHIF ERSE M .. HNSESIRENMIE 9 50%M H 753K, SNZERAZHFEEE BUZCON
5 BUZDIV i E, EinERmEIEE—MRESERE.

16.2 HHXFFS

16.2.1 BUZZER %1% 7785 BUZCON

OxBF Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
BUZCON BUZEN - - - - BUZCKS1 | BUZCKSO
R/W R/W R R R R R RW RW

SAE 0 0 0 0 0 0 0 0
Bit7 BUZEN: BUZZER{EHRE(L;
1= {FgE;
0= #t,
Bit6~Bit2 - ®8, mHA0.
Bit1~Bit0 BUZCKS<1:0>: BUZZER#% St E4%41 ;
00= Fsys/8;
01= Fsys/16;
10=  Fsys/32;
11= Fsys/64.
16.2.2 BUZZER $ZEizHIH 527 BUZDIV
OXBE Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
BUZDIV BUZDIV7 BUZDIV6 BUZDIV5 BUZDIV4 BUZDIV3 BUZDIV2 BUZDIV1 BUZDIVO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0 BUZDIV<7:0>: BUZZERJFZEIFNL;
0x00=  FCr3Rifid;
Efth= Fbuz =Fsys/(2*CLKDIV*BUZCKS).
S AENZE BUZEN=1 H#A8)&2% BUZDIV
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16.3 Ihgefaid

£ IS AR R S AN In O B B RS IRzt O . HIants P16 BB pigrS Rk =it O, BEEWT:

P16CFG = 0x04;

/1 P16 BL B RIS ERIREhHM H OO

BT AL BENSERIRANRIRAA A B F R, AeipiR BENSERIRENAE DM T EIASAZER. fian:
1) %E Fsys= 8MHz, BUZCKS<1:0>=01, BUZDIV=125

NS BRIREN KSR A . Fbuz=8MHz/(2*125)/16= 2KHz
2) &E Fsys=16MHz, BUZCKS<1:0>=11, BUZDIV=125

NS BRIREN H ST A . Fbuz=16MHz/(2*125)/64= 1KHz
3) & E Fsys=24MHz, BUZCKS<1:0>=11, BUZDIV=94

N SRIR TN HSTER A . Fbuz=24MHz/(2*94)/64= 2KHz

A EI0 R G R TR LR IS SR AR E o UL, RISEIREIRIME IR . MEnS 2SR EhA SR AN T R AR -

BUZCKS<1:0> Fbuz@Fsys=8MHz Fbuz@Fsys=16MHz Fbuz@Fsys=24MHz Fbuz@Fsys=48MHz
00 2KHz~500KHz 4KHz~1MHz 6KHz~1.5MHz 12KHz~3MHz
01 1KHz~250KHz 2KHz~500KHz 3KHz~750KHz 6KHz~1.5MHz
10 0.5KHz~125KHz 1KHz~250KHz 1.5KHz~375KHz 3KHz~750KHz
11 0.25KHz~62.5KHz 0.5KHz~125KHz 0.75KHz~187.5KHz 1.5KHz~375KHz

www.mcu.com.cn
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17. PWM Rk
17.1 #bHR

PWM #5376 8 PWM %485, AJUEERMEE I 6 3 PWM it (PGO-PG5), tha]UELERL 3 tARIE PWM i
4, % 3N AHEERXRRIELERZNELN PWM L, HF PGO-PG1l, PG2-PG3, PG4-PG5 7r5IA—%T.

F—% PWM HEBMIA 16 (L EAHFER . 16 LM ST HESR CREESES), AURE PWM L8 B EAFET
HEtE. BE—8 PWM EBMI M oSS F R, 3 PWM HA—1 8 U2 5z HIF 785

| PWM ATELE BIBAX ST BER . B8 PWM AN E 8RER (FE—1 PWM ESAH) SiFBzhkE (EE8HE
PWM KR M, EifERME @i HR s Hzin s .

PWM X #HHUTINaE. 6 8% PWM &R RLRME 12 NPUriRE, SET P, ML PET, XL i A—4 e
A0,

17.2 %5t%

PWM 8 B H T 45 -
& 6 BINIIAY 16 i PWM $HIER
- 6 BRIBITHIY: PGO. PG1. PG2. PG3. PG4, PG5;
- 3EEH PWM SHiIH : (PGO-PG1). (PG2-PG3), (PG4-PG5), HJHENAIRIZFLXAT(E];
- 34A[REH PWM Sttty : (PGO-PG1). (PG2-PG3). (PG4-PG5), &4H PWM 3I3|#IE4.
X #FeRESI, PGO, PG2, PG4 tREIZ, PGl, PG3, PG5 HitiED.
X EROIBFTER.
TR RRENSE B o REIEN.
I PWM BI0ST R IEIEH .
PWM BB RT il & B Bh AD 54

L 2R 2R JBR R 4

17.3 mwOBE

1F A PWM SR eI EE LIS N i OfE B /R PWM B8, PWM iBE S A itk L B PGO~PGS5 £#5iE, S RIXT K PWM
18 0~5.

PWM 38 ih 43 BC ERHE R B i O B B & fF s ki, fl4n:

POOCFG=0x05; I1% POO EL B R% PGO ifid
PO1CFG=0x05; I14% PO1 ERE R PG1 i@
PO2CFG=0x05; I14% P02 ERE RY PG2 @i
PO3CFG=0x05; I14% P03 ERE fY PG3 @&
PO4ACFG=0x05; 1% PO4 BLE R PG4 1Bi&
PO5CFG=0x05; II4% PO5 BLE R PG5 118
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17.5 IhgefEid

17.5.1 InReHERE

PWM HFSMZHIARIR . PWM T HIRRRIR, MRS T KR LSRRIt HI2R s, HAMIERMNTE R R:

PWMPNH & PWMDnH& PWMDnL
PWMPnL

GWMxxPS(D GWMnDI\D Ger\od Buffe>

( ouyeuter ) (Pumnaor) (aneny)
.

Fsys ‘ . PWM PWMO compare
=‘ Prescaler0/1 }»——* Divider0 }»7$‘ CoumErO }»— cireuit -
PWMO/1 wave
generator o
"ol Dividert PWM |1y | WML compare | | | >D ] peo
Counterl circuit
\ > Pe1
| P - P PWM ! |1 | PWM2 compare | | |
. Prescalerzls}» - Divider2 ﬁ Counter2 }» cireuit }» - =@ PG2
T PWM2/3 wave PWM output
generator control
o | PWM PWM3 compare » | PG3
{#| Divider3 *{ Counter3 }‘ circuit }“7* X
[
»[] Pea
,’{ Prescaler4/5 }»ﬁﬁ Divider4 77$’ CSL\III!{\: " }»7*% PWM; rgtlJlTpare ’,7*
‘ PWM4/5 wave »[] Pes
| J generator
o PWM PWMS compare | | |y
ﬁ Dividers *’ Counter5 ‘ circuit ’>
T
¥ Interrupt
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17.5.2 BBRSF

WA FER T, 16 12 PWM 13188 CNTn ZE SN BHAFF 1A E T4, F 5 8% & PWMDnH/PWMDNL 778§ 01 CMPn
BHTEEEE, & CNTn=CMPn B PGn #iti /S8 F, PWMnDIF & 1, CNTn 448 T E 0, Bt PGn KB, PWMNZIF
E 1. 7 CNTn iH# 2T S8, & PWMnCNTM=1, CMPn 1 PERIODn {$E & .

BB FFHEXSHANT

S EAE= (CMPn+1) xTpwm(CMPn=1)

A= (PERIODn+1) xTpwm

525tk =CMPn+1PERIODn+1 (CMPn=1)
CMPN=0 B, &Z5tkA 0%,

AR BT A0 T E R -

‘ SELEE B2 PWMNCNTM=16, ZECNTiH 3BT Af, E2FAEPERIODNFICMPN

PERIODn(new) 1A34H
PERIODn(old) 07FFH
CMPn(new) 012FH
CMPn(old) 0080H

0 0000H

]| | | L
| i) |

PGn
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17.5.3 E#MER

6 B PWM AR & 3 4AEH PWM 3f. ZEEAMERXT, PGL, PG3, PG5HIEM. &=tbRURES#H 73 3EH 5 PGO,
PG2, PG4 HXFFEFAE, AT MMM ETHIAM (PWMNOE), PGLl. PG3. PG5 itk A B HCMEERIT

il

EEMMERT, SHEEH PWM STHEHHENEXLER, HNRIZEXE BT :
PWMO/1 3E[XEFE] : (PWMO1DT+1) *Tpwwmo ;
PWM2/3 ZEXATE]): (PWM23DT+1) *Tewmz ;
PWM4/5 FEXETE]): (PWMASDT+1) *Tewma ;
Tewwmo/ Tewwmz/ Tewma 3B 5 PGO/PG2/PG4 BT $hifR B 27 .

L PGO/PGL A, B#MEXTAHIXAKFE N T EERR:

PERIODO

CMPO

PGO
PG1

X HEAPWM

L PGO/PG1 F93l,

EAMRR THREX AR E N T E AR :

PWMPO

PWMDO

PGO
PGl

HAEXMEFPWM

www.mcu.com.cn
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17.5.4 [EHER

6 3% PWM TJEE R 3 HEZH PWM xt. ZERIZERXT, PGLl, PG3, PG5 REHD. &Stk AR AETsh 9 $5issHl 9 5B PGO,
PG2, PG4 HBEZHERE, BB TR FESHIL (PWMNOE), PG1l, PG3, PG5 Mt B BT H WS ERIE
#Hl, PGl ERE PGO, PG3 #MitigkHE PG2, PGS itiKHE PG4.
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17.6 PWM X EF7FE
17.6.1 PWM #£HIFFSE PWMCON
F120H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PWMCON - PWMRUN PWMMODE1 PWMMODEO GROUPEN -- -- --
RW RIW RIW RIW RW R/W RW | RW | RMW
S4E 0 0 0 0 0 0 0 0
Bit7 - 1®E, A0,
Bit6 PWMRUN: PWMBETShF 5, BFsh o SRiERELL;
1= #ZiIF (PWMmnPSC,PWMmMnDIVIZ#:50) ;
0= f§gE,
Bit5~Bit4 PWMMODE<1:0>: PWMAIHER I ;
00= JSHER;
01= E#MER;
10= [REIHER;
11= 1xH&.
Bit3 GROUPEN: PWMABIhAEEIERENL;
1= PGO#E#IPG2, PG4; PG1iz#IPG3, PG5;
0= FIBAPWMBIEESHEHEMIL.
Bit2 - {RE, WA,
Bit1 - {RHE, A0,
Bit0 - {RE, HWAO0,
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17.6.2 PWM i FErEIEHIFFEE PWMOE
F121H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMOE - - PWM50E | PWM4OE | PWM3OE | PWM20OE | PWM1OE | PWMOOE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
Bit7~Bit6 - %8, mA0.
Bit5 PWMS5OE: PWMIBi&E5h4H E8E4L ;
1= {EEE;
0= Z=t,
Bit4 PWM4OE: PWMiBi&E4R%4H ERE4L;
1= {EEE;
0= Z=t,
Bit3 PWM3OE: PWMiE&E314iH EREAL;
1= ffgE;
0= =it
Bit2 PWM2OE: PWMiii&E2/9%5H {EBE4L
1= f§gE;
0= =it
Bitl PWMI1OE: PWMii&E 1% 8 EREAL ;
1= ffgE;
0= =it
BitO PWMOOE: PWMii;i&E0/Y%H {EREAL ;
1= ffgE;
0= =it
17.6.3 PWMO/1 B}l 53 5idE I & F88 PWMO1PSC
F123H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PWMO1PSC PWMO1PSC7 PWMO1PSC6 PWMO01PSC5 PWMO01PSC4 PWMO01PSC3 PWMO0O1PSC2 PWMO0O1PSC1 PWMO0O1PSCO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 PWMO1PSC<7:0>: PWMEiE0/ 1T $F5HI{L ;
00=FSTSRETEM=IE, PWMO/LEYHEESIZLE;
Hftt= ZR%ZE4AY (PWMO1PSC+1) 447,
17.6.4 PWM2/3 FI$h 4 55dEHl & 788 PWM23PSC
F124H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWM23PSC PWM23PSC7 PWM23PSC6 PWM23PSC5 PWM23PSC4 PWM23PSC3 PWM23PSC2 PWM23PSC1 PWM23PSCO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
S1E 0 0 0 0 0 0 0 0
Bit7~Bit0 PWM23PSC<7:0>:  PWMiRIE2/370 4 Sz i ;

00=
HAte=

SRR E L, PWM2/3RiH #8821t ;

RERTEEY (PWM23PSC+1) 447,
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17.6.5 PWM4/5 BHh sy 5545 & 7788 PWM45PSC
F125H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWM45PSC PWM45PSC7 PWM45PSC6 PWM45PSC5 PWM45PSC4 PWM45PSC3 PWM45PSC2 PWM45PSC1 PWM45PSCO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0 PWM45PSC<7:0>; PWMEIEA/545y Siw L ;
00= F4TSRETERIZIE, PWMA/SHYHEERIFLE;
Hitb= ZR&EHHPEY (PWM4ASPSC+1) 4380,
17.6.6 PWM B} $h 435l % 8% PWMnDIV(n=0-5)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMnDIV - - - - - PWMnDIV2 PWMnDIV1 PWMnDIVO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
S4E 0 0 0 0 0 0 0 0
257788 PWMnDIV(n=0-5)#s31t : F12AH, F12BH, F12CH, F12DH, F12EH, F12FH.
Bit7~Bit3 - 1RE, R0,
Bit2~Bit0 PWMnDIV<2:0>:  PWMiBEnAt5h 43 5T H L ;
000= Fpwmn-PSC/2;
001= Fpwmn-PSC/4;
010= Fpwmn-PSC/8;
011= Fpwmn-PSC/16;
100= Fpwmn-PSC;
Hib= Fsys (R&EHR) ;
(PSCH S SAEEIRT ) .
17.6.7 PWM i m#{F seizHlF F3§ PWMLOADEN
F129H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMLOADEN - - PWM5LE PWMA4LE PWM3LE PWM2LE PWMI1LE PWMOLE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNiE 0 0 0 0 0 0 0 0
Bit7~Bit6 - IRE, F8AK0.
Bit5~Bit0 PWMnLE: PWMEENHIEIBMEEEELL(n=0-5) (METREEHEE) ;
1= fEaemEB AL, S=tb¥HE(PERIODN. CMPn, CMPDn).
0= BOoXi.
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17.6.8 PWM #1445 H1EF 7858 PWMPINV
F122H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMPINV - - PWMS5PINV | PWM4PINV | PWM3PINV | PWM2PINV | PWM1PINV | PWMOPINV
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
Bit7~Bit6 - IRE, F8AK0.
Bit5~Bit0 PWMnPINV:  PWMEEn# HARMEIEHIT (n=0-5) ;
1= REEE;
0= EEHLH.
17.6.9 PWM i+ #5=NiTHIFFEE PWMCNTM
F127H Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PWMCNTM | -- - | PWM5CNTM | PWMACNTM | PWM3CNTM | PWM2CNTM | PWM1CNTM | PWMOCNTM
R/W RW | RIW R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit6 - 1RE, JAH0.
Bit5~Bit0 PWMNCNTM: PWMEENTEESERITHIGL (n=0-5) ;
1= B@mEER;
0= One-shotiE=.
17.6.10 PWM S EREITHIF F88 PWMCNTE
F126H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PWMCNTE PWM5CNTE PWMACNTE PWM3CNTE PWM2CNTE PWM1CNTE PWMOCNTE
R/W RW | RW R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit6 - RE, MNA0,
Bit5~Bit0 PWMNCNTE: PWMiiBiEnit# 8 eI (n=0-5);
1= PWMnit#EFE (PWMnFFiEHIL) ;
0= PWMnIt#EELE GRES0NIHHEELEHEE TS E) .
(FIEMEZMREHE0; BIREXNTERIZAESEO)
17.6.11 PWM i+ ¥ 5=\ iHIEF F88 PWMCNTCLR
F128H Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMCNTCLR PWM5CNTCLR PWM4CNTCLR PWM3CNTCLR PWM2CNTCLR PWM1CNTCLR PWMOCNTCLR
R/W RW | RW R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit6 - 1RE, A0,
Bit5~Bit0 PWMNCNTCLR: PWMBEni+ #2858 T HIAL(n=0-5) (FEHBEE) ;
1= PWMnit#EEE;
0= B0Xk¥.
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17.6.12 PWM BRAI%IEF F2RK 8 fiL PWMPNL (n=0-5)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PWMPNL PWMPNL7 PWMPNL6 PWMPNL5 PWMPNL4 PWMPNL3 PWMPNL2 PWMPNL1 PWMPNLO
RW RW RW R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
27788 PWMPNL (n=0-5)b4t: F130H, F132H, F134H, F136H, F138H, F13AH.
Bit7~Bit0 PWMPNL<7:0>: PWMiBIEnEHIE RS 75K 81 L.
17.6.13 PWM ARiiiESF2&= 8 iL PWMPNnH (n=0-5)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PWMPNH PWMPNH7 PWMPNH6 PWMPNH5 PWMPNH4 PWMPNH3 PWMPNH2 PWMPNH1 PWMPNHO
RW RW RW R/W RW R/W R/W RIW R/W
SNE 0 0 0 0 0 0 0 0
778 PWMPnH (n=0-5)#b#t: F131H, F133H, F135H, F137H, F139H, F13BH.
Bit7~Bit0 PWMPNH<7:0>: PWMIBiEnERREIES FE=81L.
17.6.14 PWM LEBEIEF F25K 8 iL PWMDnL (n=0-5)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
PWMDnL PWMDNL7 PWMDnNL6 PWMDnNL5 PWMDnL4 PWMDnNL3 PWMDnNL2 PWMDnL1 PWMDNLO
RW RW RW RW RW RIW RW R/W RW
SAE 0 0 0 0 0 0 0 0
778 PWMDnNL (n=0-5)#t4lk: F140H, F142H, F144H, F146H, F148H, F14AH.
Bit7~Bit0 PWMDNL<7:0>: PWMEENELEHIE (SH=EL#E) FEEK80.
17.6.15 PWM LEB¥iiESH £ 8 {iL PWMDnH (n=0-5)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PWMDnH PWMDnH7 PWMDnH6 PWMDnH5 PWMDnH4 PWMDnH3 PWMDnH2 PWMDnH1 PWMDnNHO
RW RW RW RIW RIW RIW R/W R/W R/W
SE 0 0 0 0 0 0 0 0
257788 PWMDnNH (n=0-5)#bit: F141H, F143H, F145H, F147H, F149H, F14BH.
Bit7~Bit0 PWMDnH<7:0>: PWMBIENLLEREE (HTLHEE) FEHESSL.
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17.6.16 PWM JEX{EREIEHIFFEE PWMDTE
F160H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMDTE - - - - - PWM45DTE PWM23DTE PWMO1DTE
RW RW RW RW R/W R/W R/W R/W RIW
ShE 0 0 0 0 0 0 0 0
Bit7~Bit3 - %8, mA0.
Bit2 PWM45DTE: PWMA4/5i@ 185 X AT RENL ;
1= fERE;
0= Z= .,
Bit1 PWM23DTE: PWM2/3i@I1E%E X IERTEREN;
1= fERE;
0= Z=t,
BitO PWMO1DTE: PWMO/1iBiE % X ERHEBE(L;
1= {FEE;
0= #ik,
17.6.17 PWMO0/1 X TR #IEEH 53§ PWMO1DT
F161H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMO1DT PWMO0O1DT7 PWMO01DT6 PWMO01DT5 PWMO01DT4 PWMO01DT3 PWMO01DT2 PWMO01DT1 PWMO01DTO
RW RW RW RIW RW RIW RIW RIW RIW
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 PWMO1DT<7:0>: PWMIiB&E0/13E X AT HIEE 1755
17.6.18 PWM2/3 S XIER} ¥ IREF 88 PWM23DT
F162H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PWM23DT PWM23DT7 PWM23DT6 PWM23DT5 PWM23DT4 PWM23DT3 PWM23DT2 PWM23DT1 PWM23DTO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNiE 0 0 0 0 0 0 0 0
Bit7~Bit0 PWM23DT<7:0>: PWMiRi&2/3%5 X TR HIR S 1722,
17.6.19 PWM4/5 X TR ¥ IBEH 785 PWM4ASDT
F163H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWM45DT PWM45DT7 PWM45DT6 PWM45DT5 PWM45DT4 PWM45DT3 PWM45DT2 PWM45DT1 PWM45DTO
R/IW RIW RIW RW R/W RIW RIW RIW RIW
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0 PWM45DT<7:0>: PWMIBiE4/55 X R IE 785
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17.7 PWM HH

PWM B2 EH 12 MhlifrE, B

Ny TS

1 6 AT

=+
0Ny

6 “NE) T EL B R TR

AR ALY = 53 N B RE LR &

FREX. FFR PWM EA—FEBE i FAT A 2 /P EIERESGL (EA=1) . PWM 2 HhEifERERL PWMIE, FBERINECE PWM

FHTTIEE. PWM BIFTE Rl A— N hlrmEAND, SN IR SERF B R P AEE R ERS A b 2 M8 =% .
PWM B BfifEgE . AR AIBI N THEATFRMUEE.
17.7.1 HEREREERS EIE2
OXAA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIE2 SPIIE I2CIE WDTIE ADCIE PWMIE - ET4 ET3
RIW RIW RIW RIW R/IW RW RW RW RW
SLE 0 0 0 0 0 0 0 0
Bit7 SPIE: SPIFEEREN;
1= RIFSPIRET;
0= % 1FSPIBT,
Bit6 I2CIE:  I2CHRER{ERENL ;
= SRIFIPCHE;
= 2 F12Crhig,
Bit5 WDTIE: WDTHHBf{FEEENL;
= RIFWDT@E i,
0= ZIFWDTiH i,
Bit4 ADCIE: ADCHB{FEELN;
1= R IFADCHIHR;
0= #1FADCHH.
Bit3 PWMIE: PWMzFBfERENL;
1= RFPWMERA Fhf;
0= #IFPWMERA T,
Bit2 - RE, A0,
Bit1 ET4: TimerdrhBR{EEEAT ;
1= RiFTimerdditf;
=  Z FTimerddalif,
BitO ET3: Timer3rRBi{E&E(T;
= ¥FTimer3rhl;
0= #)FTimer3mhHf,
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17.7.2 HPHEIEERIEFIFFR EIP2
OXBA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIP2 PSPI PI2C PWDT PADC PPWM PLED PT4 PT3
R/W RW RW RW RW R/W R/W R/W R/W
SLE 0 0 0 0 0 0 0 0
Bit7 PSPI:  SPIFEi i A RITHIL ;
1= WEASRPH;
0= ®ERERFH.
Bit6 PI2C:  PPCHEfLICRITHINL;
1= WE ISP
0= &ERERKFHT.
Bit5 PWDT: WDTHE S RI=HINL;
1= ®EBEHSLK P
0= &ERRKFH.
Bit4 PADC: ADCHU S RITHINL;
1= WEHELK P
0= BB RRKFHT.
Bit3 PPWM: PWMAR RS = HI4L
1= ®EHSLK P
0= BB RRKFHT.
Bit2 PLED: LED P& P il S Rz 5L
= BEASRTU;
= BERERFH.
Bitl PT4: TIMER4H B FCRITHINL;
1= WE SR,
= BERKRFH.
BitO PT3: TIMER3F UL RITHINL;
1= WE SR
0= WERNEKFH.
17.7.3 PWM ERa PR FFeE PWMZIE
F169H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PWMZIE PWM5ZIE | PWMA4ZIE | PWM3ZIE | PWM2ZIE | PWM1ZIE | PWMOZIE
R/W RIW RW R/IW R/W R/IW R/IW RW RIW
SLE 0 0 0 0 0 0 0 0
Bit7~Bit6 - IxE, A0,
Bit5~Bit0 PWMNnZIE: PWMEEBNE SRR (n=0-5);
1= {EEEHET;
0= ZE LAl
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17.7.5 PWM [ LB E R E 728 PWMDIE
F16BH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PWMDIE - - PWMSDIE | PWM4DIE | PWM3DIE | PWM2DIE | PWMIDIE | PWMODIE
R/W R/W R/W R/W RW RW R/W RW R/W
ShiE 0 0 0 0 0 0 0 0
Bit7~Bit6 - RE, A0,
Bit5~Bit0 PWMnDIE: PWMi@i&En[a RELE B RE#AL (n=0-5);
1= {EEEHET;
0= ZE-Hilf,
17.7.6 PWM ESHEirEFFRS PWMZIF
F16DH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
PWMZIF - - PWM5ZIF | PWM4ZIF | PWM3ZIF | PWM2ZIF | PWM1ZIF | PWMOZIF
R/W R/W R/W RIW R/W RIW RIW R/W R/W
ShE 0 0 0 0 0 0 0 0
Bit7~Bit6 - RE, ¥R,
Bit5~Bit0 PWMnZIF: PWMBIENE S FEHRENRL (n=0-5);
1= F=HEAl (REED)
0= R,
17.7.7 PWM [ RELBHPEifRS & 788 PWMDIF
F16FH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
PWMDIF - - PWMS5DIF | PWM4DIF | PWM3DIF | PWM2DIF | PWMIDIF | PWMODIF
R/W R/W R/W R/W R/W RW RW RW R/W
ShiE 0 0 0 0 0 0 0 0
Bit7~Bit6 - 1RE, R0,
Bit5~Bit0 PWMnDIF:  PWMiEEnE T FREIARELL (n=0-5);
1= FEHEAl (REED)
0= SRFEH Al
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18. &% LED %EPREIRET) =S
18.1 #LiA
TS BRI RAEY LED SEREIRFNFE R, W5 {ER A SEI LED M ERIRES.
18.2 %M
84 LED SEPEIRFNEE AN T4 :
& 1/4, 1/5, 1/6, 1/8 PUfh DUTY A3k,
& ZGEh, LSl LSE =FAdshERT %,
& 16 (ATHE S SEFIEE
® EIZIZEHs/HCOMO. 16 40 SEG 0.
& COM O#fA. HPAFEMIREN S RN ATiE.
¢ COM OHE 50 mA. 150mA F#ATIE (Vo=1.5V@VDD=5V).
& SEG OHR 16 #4i%, mABRANE 40mA (Vor=3.5V@VDD=5V),
18.3 HHXFESS
18.3.1 LED IEzh#EX&FESESE LEDMODE
F769H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
LEDMODE LEDMODE7 LEDMODE6 LEDMODES5 LEDMODE4 LEDMODE3 LEDMODE2 LEDMODE1 LEDMODEO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 LEDMODE<7:0>; LEDIRFEIZIFESFEE;
0x55= LEDZEFEIRFNMENR B, HAXFFEREX;
(ELELEDFEMERFMER Z A, ZHFFas ML E0x55, EMEH. )
OXAA= LED=MEIREMER B, HXFHEREY;
(ELELEDSEREMER 2 A, ZHFFes LML E0XAA, EUEH. )
HEe#E= XM
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18.3.2 LED ##4l|%& 7% LEDCON
F765H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
LEDCON LED_EN DUTY1 DUTYO CC_CA - - CLKSEL1 CLKSELO
R/W R/W R/W R/W R/W R/W R/W R/W RW
SiE 0 0 0 0 0 0 0 0
Bit7 LED EN: LEDfEREISHIN;
1= LEDfE&E;
0= LED#t,
Bit6~Bit5 DUTY<1:0>: LEDHI&GZSELIRIRAL;
11= 1/4DUTY;
10= 1/5DUTY;
01= 1/6DUTY;
00= 1/8DUTY;
Bit4 CC_CA: LEDIRGh&ER LA ;
1= H[AIEENER;
0= HRIEENIR .
Bit3~Bit2 - %8, mHA0.
Bit1~Bit0 CLKSEL: LEDRiRFepIEE;
11= LSl
10= LSl
01= LSE;
00= Fsys (R%EH) .
COM &A%

DUTY ICOMO ICOM1 ICOM2 ICOM3 ICOM4 ICOM5 ICOM6 ICOM7 B SEG O
11 LED_CO LED_C1 LED_C2 LED_C3 LED_SO0-LED_S15
10 LED_CO LED_C1 LED_C2 LED_C3 LED_C4 LED_S1-LED_S15
01 LED_CO LED_C1 LED_C2 LED_C3 LED_C4 LED_C5 LED_S2-LED_S15
00 LED_CO LED_C1 LED_C2 LED_C3 LED_C4 LED_C5 LED_C6 LED_C7 LED_S4-LED_S15

3 : EFdh ICOMO-ICOM7 % LED AER COM EFMiHIES -
LED CO-LED_C7, LED_SO-LED S15 Jy LED WERIRENS S &AL M ST E BB TR,
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18.3.3 LED I o 3n# s F851K 8 L LEDCLKL
F766H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDCLKL CLK7 CLK6 CLK5 CLK4 CLK3 CLK2 CLK1 CLKO
RW RW RW R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0 CLK<7:0>: LEDR$14> 5788 (K81
18.3.4 LED R sr3nidiiEs 7885 8 il LEDCLKH
F767H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
LEDCLKH CLK15 CLK14 CLK13 CLK12 CLK11 CLK10 CLK9 CLK8
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 CLK<15:8>: LEDB}#h43 5528 =81
LED IRzNESAUBTESMZR: Fiep cik = Fieo /| (CLK<15:0>+1),
18.3.5 COM OBHAtEEFFF2: LEDCOMTIME
F768H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
LEDCOMTIME COMT7 COMT6 COMT5 COMT4 COMT3 COMT2 COMT1 COMTO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SHiE 0 0 0 0 0 0 0 0
Bit7~Bit0 COMT<7:0>: COMOBHATEIRE.
JE: ZIE% E RO0X00;
COMEH[E = (COMT<7:0> + 1) * Tiep_cik o
18.3.6 COM OfFErEIZHIF 788 LEDCOMEN
F760H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDCOMEN | COMEN7 | COMEN6 | COMEN5 | COMEN4 | COMEN3 | COMEN2 | COMEN1 | COMENO
RW RW RIW RIW R/W R/W R/W R/W R/W
Si{E 0 0 0 0 0 0 0 0
Bit7~Bit0 COMEN<7:0>: LED_C7-LED_COif O {# I ;
1= {FgE;
0= =t
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18.3.7 SEG OfFsEITHITF 785 LEDSEGENO
F761H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDSEGENO | SEGEN?7 SEGEN6 SEGENS5 SEGEN4 | SEGEN3 | SEGEN2 SEGEN1 | SEGENO
RW RW RW RW R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 SEGEN<7:0>: LED_S7-LED_SOi O {#gEi5HIr ;
1= {EEE;
0= Z=t,
18.3.8 SEG OffgEizHIF Fas LEDSEGENL
F762H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDSEGEN1 | SEGEN15 | SEGEN14 | SEGEN13 | SEGEN12 | SEGEN1l | SEGEN10 | SEGEN9 | SEGENS
R/W R/W R/W R/W R/W R/W R/W R/W R/W
S4E 0 0 0 0 0 0 0 0
Bit7~Bit0 SEGEN<15:8>: LED_S15-LED_S8if O &E4EHINL ;
1= fE&E;
0= #=F,
18.3.9 COMO ¥tRz SEG BIEF 78%¥ LEDCODATANn (n=0-1)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDCODATAN SEG[8n+7] | SEG[8n+6] | SEG[8n+5] | SEG[8n+4] | SEG[8n+3] | SEG[8n+2] | SEG[8n+1] SEG[8n]
RW RW R/W R/W RW R/W RIW RIW R/W
SNE 0 0 0 0 0 0 0 0
LEDCODATAO #itit: F740H; LEDCODATAL #btit: F741H.
Bit7~Bit0 SEG<8n+7:8n>: COMOikOHAT, SEG[8n+7]-SEG[8n]ik O &ML ;
1= SHH¥F;
0= 1REFE.
18.3.10 COM1 ¥Rz SEG ¥#EF7F8% LEDC1DATAN (n=0-1)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
LEDC1DATAN SEG[8n+7] SEG[8n+6] SEG[8n+5] SEG[8n+4] SEG[8n+3] SEG[8n+2] SEG[8n+1] SEGI[8n]
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNiE 0 0 0 0 0 0 0 0

LEDC1DATAO #itit: F744H; LEDC1DATAL Hidit: F745H.

Bit7~Bit0 SEG<8n+7:8n>. COM1if A BEMES, SEG[8n+7]-SEG[8n]ifm O HiEit ;
1= S8E¥;
0= 1REEFE.
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18.3.11 COM2 XKz SEG ##EF F#8 LEDC2DATANn (n=0-1)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
LEDC2DATAN SEG[8n+7] SEG[8n+6] SEG[8n+5] SEG[8n+4] SEG[8n+3] SEG[8n+2] SEG[8n+1] SEGI[8n]
R/W R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
LEDC2DATAQ #ilit: F748H; LEDC2DATAL #itit: F749H.
Bit7~Bit0 SEG<8n+7:8n>: COMR2if [IGMAT, SEG[8n+7]-SEG[8n]ik OB HIH ;
1= SHF;
0= KEF.
18.3.12 COM3 XKz SEG ##E&F F#& LEDC3DATAN (n=0-1)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
LEDC3DATAN SEG[8n+7] SEG[8n+6] SEG[8n+5] SEG[8n+4] SEG[8n+3] SEG[8n+2] SEG[8n+1] SEGI[8n]
RW RW RW RW RW RW RIW RIW RW
SHE 0 0 0 0 0 0 0 0
LEDC3DATAQ #ilit: F74CH; LEDC3DATAL Hitit: F74DH.
Bit7~Bit0 SEG<8n+7:8n>: COM3ifx OABHES, SEG[8n+7]-SEG[8n]if; [ 2 #EHIH ;
1= SHYE;
0= REBF.
18.3.13 COM4 Rz SEG ¥ #EF F88 LEDCADATAN (n=0-1)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
LEDC4DATAN SEG[8n+7] SEG[8n+6] SEG[8n+5] SEG[8n+4] SEG[8n+3] SEG[8n+2] SEG[8n+1] SEG[8n]
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ShE 0 0 0 0 0 0 0 0
LEDCADATAO #itit: F750H; LEDCADATAL #itit: F751H.
Bit7~Bit0 SEG<8n+7:8n>. COM4ix A BEMES, SEG[8n+7]-SEG[8n]im O HiEt ;
1= =BT,
0= REBTF,
18.3.14 COMS5 XKL SEG #I#EF7F8F LEDC5DATAN (n=0-1)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDC5DATAN SEG[8n+7] | SEG[8n+6] | SEG[8n+5] | SEG[8n+4] | SEG[8n+3] | SEG[8n+2] | SEG[8n+1] SEG[8n]
RW RW RW RW RIW RW RIW RIW RW
S{E 0 0 0 0 0 0 0 0
LEDC5DATAQ #ifit: F754H; LEDC5DATAL #itik: F755H.
Bit7~Bit0 SEG<8n+7:8n>: COMS#s AT, SEG[8n+7]-SEG[8n]if (I #3RHIH ;
1= SBEF;
0= KEF.
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18.3.15 COM6 ¥Rz SEG BiETF 785 LEDC6DATAN (n=0-1)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
LEDCG6DATAN SEG[8n+7] | SEG[8n+6] SEG[8n+5] | SEG[8n+4] | SEG[8n+3] SEG[8n+2] SEG[8n+1] SEG[8n]
RW RW R/W R/W RW R/W RW RIW R/W
ShE 0 0 0 0 0 0 0 0
LEDCG6DATAO Hbtit: F758H; LEDC6DATAL Hbit: F759H.
Bit7~Bit0 SEG<8n+7:8n>: COMS6ik BT, SEG[8n+7]-SEG[8n]uk OIS ;
1= SHF;
0= {REF,
18.3.16 COM7 ¥R SEG #UEH 7% LEDC7DATANn (n=0-1)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
LEDC7DATAN SEG[8n+7] | SEG[8n+6] SEG[8n+5] | SEG[8n+4] | SEG[8n+3] SEG[8n+2] SEG[8n+1] SEG[8n]
R/IW RW R/W R/W RW R/W RIW R/W RW
SNE 0 0 0 0 0 0 0 0
LEDC7DATAO H#bilt: F75CH; LEDC7DATAL Hbtit: F75DH.
Bit7~Bit0 SEG<8n+7:8n>: COM7ix OABMES, SEG[8n+7]-SEG[8n]ifs [ 2 #EHIH ;
1= SH¥F;
0= REF,
18.3.17 P04-P07 URTNEE Fi %4 F 8% LEDSDRPOH
F711H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
LEDSDRPOH - - - - DRC3 DRC2 DRC1 DRCO
RW RW RIW RIW R/W RW RW R/W RIW
SNE 0 0 0 0 1 1 1 1
Bit7~Bit4 - fRE, MIA0.
Bit3~Bit0 DRC<3:0>: RHERIFFNEFIEFIL ($FHIP04/PO5/PO6/PO7IAN D) ;
0000= OmA; 1000= 21.6mA;
0001= 2.7mA; 1001= 24.3mA;
0010= 5.4mA; 1010= 27.0mA;
0011= 8.1mA; 1011=  29.7mA;
0100= 10.9mA; 1100=  32.4mA;
0101= 13.5mA; 1101=  35.1mA;
0110= 16.2mA; 1110= 37.8mA;
0l11= 18.9mA; 1111=  40.5mA.
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18.3.18 P10-P13 IREhE ;RITHI T 725 LEDSDRP1L

F712H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
LEDSDRP1L - - - - DRC3 DRC2 DRC1 DRCO
RW RW RW RW R/W R/W R/W R/W R/W
S 0 0 0 0 1 1 1 1

Bit7~Bit4 - %8, mA0.

Bit3~Bit0 DRC<3:0>: FIERIRENEFEHIM (FHIPL0/P1L/PL12/P13TANE) ;
0000=  OmMA; 1000= 21.6mA;
0001= 2.7mA; 1001= 24.3mA;
0010= 5.4mA; 1010= 27.0mA;
0011= 8.1mA; 1011=  29.7mA;
0100= 10.9mA; 1100=  32.4mA;
0101= 13.5mA; 1101=  35.1mA;
0110= 16.2mA; 1110=  37.8mA;
0111= 18.9mA; 1111=  40.5mA.

18.3.19 P14-P17 WREhEE AT HIF F8§ LEDSDRP1H

F713H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
LEDSDRP1H - - - - DRC3 DRC2 DRC1 DRCO
RIW R/IW RIW RIW R/W RW RW R/W RW
S{iE 0 0 0 0 1 1 1 1
Bit7~Bit4 - ®8, mHA0.
Bit3~Bit0 DRC<3:0>: HIHRIRFNEIFITHINL (3FHIP14/P15/PL6/PL7TIYANO) ;
0000= OmA; 1000=  21.6mMA;
0001= 2.7mA; 1001= 24.3mA;
0010= 5.4mA; 1010=  27.0mA;
0011= 8.1mA; 1011=  29.7mA;
0100=  10.9mA; 1100=  32.4mA;
0101= 13.5mA; 1101=  35.1mA;
0110= 16.2mA; 1110=  37.8mA;
0111= 18.9mA; 1111=  40.5mA.
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18.3.20 P20-P23 IREhE ;RITHI T 72% LEDSDRP2L

F714H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
LEDSDRP2L - - - - DRC3 DRC2 DRC1 DRCO
RW RW RW RW R/W R/W R/W R/W R/W
S 0 0 0 0 1 1 1 1

Bit7~Bit4 - %8, mA0.

Bit3~Bit0 DRC<3:0>: FIERIRENHEFITHIGL (5HIP20/P21/P22/P23IAN M) ;
0000=  OmMA; 1000= 21.6mA;
0001= 2.7mA; 1001= 24.3mA;
0010= 5.4mA; 1010= 27.0mA;
0011= 8.1mA; 1011=  29.7mA;
0100= 10.9mA; 1100=  32.4mA;
0101= 13.5mA; 1101=  35.1mA;
0110= 16.2mA; 1110=  37.8mA;
0111= 18.9mA; 1111=  40.5mA.
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18.3.21 LED EMIRBN{ERE(E 8 i LEDENL
F75EH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDENL | LEDENL7 | LEDENL6 | LEDENL5 | LEDENL4 | LEDENL3 | LEDENL2 | LEDENL1 | LEDENLO
RIW RIW RIW R/IW R/IW R/W R/W R/W RW
SLE 0 0 0 0 0 0 0 0
Bit7 LEDENLY:
(LEDMODE==0xAA) = [&EIRENHRLED7(PO7)EMITh 8t B IEEN{EBEAL;
1= LED7EMK S FEIRENThEE(E&E;
LED7&EIBIHIEE RN LEDSDRPOHE F L E .
0= LED7EMMSFFEIREITNEEELE, {EAGPIOTIEE;
LED7E IR RI B RIREN A EA{E .
(LEDMODE!=0xAA) %E[M4IEENIET SEGT(P13)/ A 4R &P 138 Bl EE SRR S REAL ;
1= PL3EMMRIE RIFEELEDSDRPILE 78500 E ;
0= PI3EHIAIRIFERIREN A ERINE.
Bit6 LEDENLSG:
(LEDMODE==0xAA) S [EIEENET LED6(PO6)E BIThAE & B R IR B {# BEAL ;
1= LED6EMIN S PFIRENTHREERE;
LED6E BIHIHIEE R IR EN I LEDSDRPOHE F 8L E .
0= LED6EMIM SPFIFENINEEEEIE, {EAGPIOINEE;
LED6E MBI H BRI S A EIAE
(LEDMODE!=0xAA) %E[M4IREIE T SEG6(P12)/ 43R P 128 B SR B s REALL ;
1= PL2EMIMHRE RIFEELEDSDRPILE 72500 E ;
0= PL2EHIRIRIEERIREN A BRINE.
Bit5 LEDENLS:
(LEDMODE==0xAA) =S [EIRENHET LED5(PO5) & ML B K B SR IR S LA ;
1= LEDSERIM S PEIRENINEEERE
LEDSE MBI HIFE R IR ENFILEDSDRPOHE 788 L & .
0= LEDSEMIM SPFIFENINEEREIE, {EAGPIOINEE;
LEDSE BRI R B R IRED A EIAE
(LEDMODE!=0xAA) #E[MIREI#E T SEGE(P11)/ {4 0R 5P 118 B SR Th{sE REAL ;
1= PLIEMKIRERIFNHLEDSDRPILE FEALE ;
0= PLIEHIBRERIREAEIAE.
Bit4 LEDENLA4:
(LEDMODE==0xAA) S MEIEEN1ET LEDA(PO4)EHITh4E R BB R IR BN BEAL ;
1= LEDAERIM S PEIRENINEEERE
LEDAEMIBIHIFE R IR ENFEHLEDSDRPOHE 788 L & .
0= LEDAEMKSPEIFRNINEEEELE, {EAGPIOINEE;
LEDAEHIFIH B R IR Bh A B IAE
(LEDMODE!=0xAA) %E[4IEENHET, SEGA(PL10)/ A IR FP 108 Bl B R OB B REAL ;
1= PlOEMIBIRFERIFSNEHLEDSDRPILE FEALE ;
0= PLlOEHIMIRIEE IR A ERINE.
Bit3 LEDENL3:
(LEDMODE==0xAA) S [EIEENETLED3(PO3)E BIThAE & B IR IR B {F BEAT ;
1= LEDIEMIM S PEIRBNINEEERE
LED3E IR B R IR ENEHLEDSDRPOL S 7580 & .
0= LED3EMMSPFIF=NIhEEEELE, {EAGPIOINEE;
LED3EMIFIH BRI Eh A ERIAE
(LEDMODE!=0xAA) %EM4IRENET SEG3(PO7)/ R - IRzhPO7 & B S IR Th s REAL ;
1= PO7TEMINH BRI ENELEDSDRPOHE 7L & ;
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0= PO7TEMIAIRIERIRSNABIAE.
Bit2 LEDENL2:
(LEDMODE==0xAA) = MEIRFNHER LED2(PO2) & MITh Bt K B R AR SH{E BEAL ;
1= LED2EMIK S PEIRENThRE(E &E
LED2E IR R R IR NI LEDSDRPOLE 788 B & o
0= LED2EMIM SPEIFENINEEREIE, {EAGPIOINEE;
LED2E MBI R RIS A BRINE
(LEDMODE!=0xAA) %E[4IEzNHET SEG2(P06)/ R 4R & PO6E Bl EE R IR SN REAL ;
1= PO6EMIHHIE RIFENEHLEDSDRPOHE 785 L & ;
0= PO6EMIBIRIFRIRTNABIAE.
Bit1 LEDENL1:
(LEDMODE==0xAA) s MIRFNHETLEDL(POL)ERIThBE K B R IREN{FE BEAT ;
1= LED1EMIM S PEIRENINEEERE
LED1E IR R UE N LEDSDRPOLE 728 BL & -
0= LEDIEMMSBFIFRNINEEREIE, {EAGPIOINEE;
LED1E MBI R RIREN A BRINE
(LEDMODE!=0xAA) %E[M4IREIE T SEG1(POS5)/ 4k 43R 5 POSE B B S BR B {5 REAAL ;
1= POSEMIFIHIERIFENEHLEDSDRPOHE F AL E ;
0= POSEMIAIHIHRIRENABIAE.
Bit0 LEDENLO:
(LEDMODE==0xAA) =S [EIREN#ET LEDO(POO)E BT B K B SR R BhE BEAL ;
1= LEDOERIM S PEIRBNINEEERE
LEDOE MBI R R ENFHLEDSDRPOLEF F 5B E -
0= LEDOERMM SFFIREITNEERELE, EAGPIOTIEE;
LEDOE BRI HI B R IR TN A BRINE -
(LEDMODE!=0xAA) EFFIRFNE T SEGO(PO4)/ER IR B POAE BN L ;AR AR T {5 BB AL ;
1= PO4EMIHIPIEERIFENIEHLEDSDRPOHE F AL E ;
0= POAEBIRIRIHLRIRENABIAE.
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18.3.22 LED EMIRBI{ERES 8 iL LEDENH
F75FH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
LEDENH | LEDENH7 | LEDENH6 | LEDENH5 | LEDENH4 | LEDENH3 | LEDENH2 | LEDENH1 | LEDENHO
RW RIW RIW RIW R/IW R/W RW RW R/W
S{E 0 0 0 0 0 0 0 0
Bit7 LEDENH7:
(LEDMODE==0xAA);
1= X3
0= XX
(LEDMODE!=0xAA)fE IR 8 SEG 15(P23) /4% {4 3R 5 P23 B B SR UR B fE REAAL
1= P23EMHIRFERIFEIEHLEDSDRP2LE Fas0CLE ;
0= P23EMIRIRIERIRSNABIAE.
Bit6 LEDENHS:
(LEDMODE==0xAA);
1= FT3;
0= .
(LEDMODE!=0xAA) B PEIRFNHR T SEG14(P22)/ 3k IR B P22 B B R AR B 55 BE 1AL ;
1= P22ERIMRI B RIS ELEDSDRP2L & 72500 E ;
0= P22EHIRIRERIRENABIAE.
Bit5 LEDENHS:
(LEDMODE==0xAA);
1= FT3;
0= XXM
(LEDMODE!=0xAA)fE BEIRFHE R SEG13(P21)/4k 43R P21 B B s UR B (S REAAL
1= P2lEMIKIRFERIFEIEHLEDSDRP2LE 70L& ;
0= P21EHIRIHEIRIRENABIAE.
Bit4 LEDENH4:
(LEDMODE==0xAA);
1= I3
0= xH.
(LEDMODE!=0xAA) %8 fEIR IR R, SEG12(P20)/ Ak IR 5 P20 & B B SR IR Bh s BE 4L ;
1= P20EMIBIRFERIFENEHLEDSDRP2LE FALE ;
0= P0EMIBRIEBRIREN AEIAE.
Bit3 LEDENHS3:
(LEDMODE==0xAA);
1= F3;
0= x¥.
(LEDMODE!=0xAA)fE IR FIHE R SEG11(P17)/AR 4R P 178 BB SR IR B (S REAAL
1= PL7EMMHERIEENELEDSDRPIHE 75L& ;
0= PL7EMIEIRERIRENABIAE.
Bit2 LEDENH2:
(LEDMODE==0xAA);
1= 3
0= xH.
(LEDMODE!=0xAA)%E IRz 15 T SEG10(P16)/ 5k IR &I P16 & B ER SR IR Bh{E BEAL
1= Pl6EMIMHE RSN LEDSDRPIHE 75L& ;
0= PLl6EMIAIRIERIREAEIAE.
Bit1 LEDENH1:

(LEDMODE==0xAA);
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1= X3
0= XH.

(LEDMODE!=0xAA)fEFF IR EHR X SEGO(PL5)/ X R I P 155 B B R IR B {5 RE AL ;

1= PISEMIAR BRI ENELEDSDRPIHE Fa5EL & ;

0= PI5EMIEIRERIRENABIAE.

Bit0 LEDENHO:

(LEDMODE==0xAA) &5 B IR Zh#& 3 LEDS(P10) & B Th BE 1 RE L (BRI ER SR IEEN A BRIAME) ;

1= LEDSERIM S PEIRENINEEERE

0= LEDSEMM SFFIE=IINEERELE, {EAAGPIOTNEE.
(LEDMODE!=0xAA)fE &R 18 R SEGS(P14)/4k IR 5P 148 B S UR B fE REAAL 5

1= Pl4AEBIHRIE RSN LEDSDRPIHE 72800 & ;

0= PLAEHIRIRIERIRSABIAE.
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18.3.23 COM OFEHRIEFFFEF PODR
FOOCH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
PODR PODR? PODR6 PODR5 PODR4 PODR3 PODR2 PODR1 PODRO
RIW RIW RIW RIW R/IW RW RW R/W RW
S 0 0 0 0 0 0 0
Bit7 PODR7: PO7IRTNEERIEHE;
1= 150mA;
0= 50mA.
Bit6 PODR6: POBIREIHE AL ;
1=  150mA;
0= 50mA.
Bit5 PODR5:  POSIREIHE AL
1= 150mA;
0= 50mA.
Bit4 PODR4: POAIRZAHEFRIEFE;
1= 150mA;
0= 50mA.
Bit3 PODR3: PO3IRFIHAIEE;
1= 150mA;
0= 50mA.
Bit2 PODR2: PO2IRZfEERIESE;
1= 150mA;
0= 50mA.
Bit1 PODR1: POLIRZEERIERE;
1= 150mA;
0= 50mA.
BitO PODRO: POOIRZNHL R IEHE;
1= 150mA;
0= 50mA.
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18.4 LED IRZhEF4H B
iR#E LED e tHLAL E FFes, AIIREXTRAY LED IRBhEsH LR -
LED BLE 1/4DUTY. HFAIRENHER, FHEUWTEMR:

[ [ | T T T
I I I : I I I
I I I I I I I
———h ! ' : ! ! !
I I I | I
COMO i COMOBRY : : i : COMOBRH : :
I I : I I I I
I I I I I I
| 2| ! I || COMIBR | |
com1 : ! COM1EY : : | | ks |
I I I I I I
T t T t t t i
I I I N | | |
COM2 | | : COM2ERY : | | |

I ¢ ‘
| | | | | | |
com3 ! ' | Jjpesp—— | |
I B I I
: | [ : — | | [
I I I I I I I
T T T T T T T
SEGO0-15 >< >< >< >< >< >< >1<
1 t } T t t l
I I I I I I I
I I I I I I I
| | | 1 | | |
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19. FE#E LED SREIRDNEE

19.1 #hk

LED S5k 2iBdALE LEDO~LEDS O, MMIREIZ 4 LED K], FS{EMF#1T LED =EIRE].

19.2 ¥

LED SFEIREMER TN EEHF S :

T Fm A 64 AT LED IRzh, AIECEIEFESPE 4x4. 5x5. 6x6. 6X7. 7X7. 7x8. 8x8.
BMIZHAM SR EEE, SMSERERN 16 EMEE.
BMT B REEREMATIE.

LED mPEIREN X FHEIMAMIE X AP TR .

LED s F4IRENRT$hiE Fsys, LSI. LSE =Z#alik.

LED =PEIRFNAT $4R 3 3 16 L5357

LED sFEIRENFRT, LEDO-LEDS & BE AT i%E

LEDO~LED7 E&ift 16 #4A[1%, & AHEMANIE 40mA (Vor=3.5V@VDD=5V).

64 kT =il BEME—M, RTHESMEER, BFHRAFXIER.

L 2ER 2R 2EE JER 2R 2N JER R 4
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19.3 IhgefEd

LED & &R IBid 8*8 b RAT R4, BI—R=@mANKT (HEPAR), XFRLEDO~LEDSO, #% AJHCEIRENI8x8=6414T. HL
BRI AT RIER (LFRR=LT, ORRA=LT), BHEFEA=ATHUER L Eriaimitbit, HBN5EMRMERNIOO B IES].
AIELE4x4. 5X5. 6x6. 6X7. 7x7. 7x8. 8x8, AEIA/NEME (XfRATHIIEARZE),

8*8mfE N T E iR (BRI ABMIAFHLT)

LEDO

LED1

LED2

LED3

LED4

LED5

LED6

LED7

LED8

WWw.mcu.com.cn 154 / 239 Rev. 1.0.5



* ®
ss Cmsemlcon CMS80F731x & Fift

7*8 mBEUN TN B 7R -

LEDO

LED1

LED2

LED3

LED4

LEDS

LEDG6

LED7

7*7 B REI T BB 7R -

LEDO

LED1

LED2

LED3

LED4

LED5

LEDG

LED7

WWw.mcu.com.cn 155 / 239 Rev. 1.0.5



* ®
0 Cmsemlcon CMS80F731x & Fift

6*7 S BEUN TN B 7w -

LEDO

LED1

LED2

LED3

LED4

LEDS

LEDG

6*6 = FEAN T Bl 7R -

LEDO

LED1

LED2

LED3

LED4

LEDS

LED6
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5*5 G B :
LEDO

LED1

LED2

LED3

LED4

LED5

LA SRR E AR :

LEDO

LED1

LED2

LED3

LED4
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ARSEAT Oy 1y 2 A6, EMEFin i O EsIR T L TE:

LEDO

0
LED1 [t
LED2 —

AT B

R S s I s T T ¥ R s Y o NP e NP menn P o AL ¥ s I e
LEDO dout 4 ) ) v 9

) N ———
0.016~4.096ms

LEDO tis "_S& 5&* P Y 7‘3& §&, i
LEDL_dout = Y § 4 SS

LED1_tris v gg g X "JL A&r -
LED2_dout %S S% | SS SS

L€p2_iis 5 9 SR

LEDO 1 0 —
LEDL 0 1
LED2 P d - }
LEDATOR TR - LEDATIR L TE "
HFm AT E
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19.4 WHXFFS
19.4.1 LED EzpiERi&HFEFF8F LEDMODE
F769H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDMODE LEDMODE7 LEDMODE®6 LEDMODES5 LEDMODE4 LEDMODE3 LEDMODE2 LEDMODE1 LEDMODEO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 LEDMODE<7:0>; LEDIENiERIRIFS1E8S;
0x55= LEDJEFGIRFNER B, HAXSFESFEL;
(B ELEDFEMEREMER Z A, ZHFFes ML E0x55, EML. )
OxAA= LEDEFEIRFNRIE, HXFEREN
(FLELEDSPEREMER Z A, ZHFFes LML E0xAA, ENLH. )
HeE= X

19.4.2 LED mMiEhizEHlz§ LEDCON1

F765H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
LEDCON1 | SCAN_START | DUTY2 DUTY1 DUTYO0 | SCAN_MODE - CLKSEL1 | CLKSELO
RW RW RW RW RW RIW RW RW RW
S{E 0 0 0 0 0 0 0 0
Bit7 SCAN_START: LED S PMEIRFNFIIEFBAL;

1= LEDH#HA;
0= LED###=1LE,
Bit6~Bit4 DUTY<2:0>: LEDSPEIRLE;
000= J3%;
001= 4*4A5p%;
010= 5*5&RE;
011=  6*65M;
100= 6*7SBE;
101=  7*7 5B,
110=  7*85pE;
111= 8*8mf%.
Bit3 SCAN_MODE: LEDfI#tEEE;
1= LED=FEIRZNEIA IR ;
0= LED&SMEIRENPEFIEER. (HERPEHFMER, TROKEHE, BH4EK
SCAN_STARTHL, hUffrEfIE L KHEESSCAN_STARTAHLE, EHHITAM. )
Bit2 fRE8, A0,
Bit1~Bit0 CLKSEL: LED=FEIRzhET§hiRIEEE
11=  LSI;
10=  LSI;
01= LSE;
00= Fsys (RZAH)
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19.4.3 LED R BEIREhEI#hTs5r s Fea{k 8 if LEDCLKL1
F766H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDCLKL1 CLK7 CLK6 CLK5 CLK4 CLK3 CLK2 CLK1 CLKO
RW RW RW RW R/W R/W RW R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 CLK<7:0>: LED = B&EIREIAT 5053 5K 8AL
19.4.4 LED R BEIREHEI#hT5r SiE Fes= 8 L LEDCLKH1
F767H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDCLKL1 CLK15 CLK14 CLK13 CLK12 CLK11 CLK10 CLK9 CLK8
R/W R/W R/W R/W R/W R/W R/W R/W RIW
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 CLK<15:8>: LEDmPEIRENETE0 4355810
LED mPEIREhaSAETSMSRER: Flep ok = Flep /| (CLK<15:0>+1),
19.45 LED MRz —E ARG EHFEFRES 8 (L SCANIWH
F761H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SCAN1WH SCAN1IWH7 SCAN1WH6 SCAN1WH5 SCAN1WH4 SCAN1IWH3 SCAN1IWH2 SCANIWH1 SCAN1WHO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
Bit7~Bit0 SCANIWH<7:0>: LEDmFEIRENRN, F—EB =Bl E F TSm0,
19.4.6 LED KKEIREIE—EARIECE FFES{K 8 L SCANIWL
F762H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
SCAN1IWL SCAN1IWL7 SCAN1WL6 SCAN1IWL5 SCAN1WL4 SCAN1IWL3 SCAN1IWL2 SCAN1IWL1 SCAN1IWLO
RW RW RW R/W RIW RW RIW RIW R/W
SiE 0 0 0 0 0 0 0 0
(LEDMODE=0xAA, I & #8243, )
Bit7~Bit0 SCAN1WL<7:0>: LED=FEIRFIER, F—RAT =B EFFEK80.
Periodl = ({SCANIWH][7:0], SCANIWL[7:0]}+1) * T_LEDCLK
19.4.7 LED KKEIREhEE R HAEC B F 588 8 AL SCAN2WH
F763H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SCAN2W | SCAN2WH | SCAN2WH | SCAN2WH | SCAN2WH | SCAN2WH | SCAN2WH | SCAN2WH | SCAN2WH
H 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
SENE 0 0 0 0 0 0 0 0
Bit7~Bit0 SCAN2WH<7:0>: LED=FEIRENEN, £ =Bl E FFSm81L.
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19.4.8 LED R FEIRzhsE B HAf E FF 88K 8 if SCAN2WL
F764H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SCAN2W | SCAN2WL | SCAN2WL | SCAN2WL | SCAN2WL | SCAN2WL | SCAN2WL | SCAN2WL | SCAN2WL
L 7 6 5 4 3 2 1 0
RW RW RW RW RW R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
Bit7~Bit0 SCAN2WL<7:0>: LED=MEIRENMER, AT =R EFFRS K8
Period2 = ({SCAN2WH [7:0], SCAN2WL [7:0]}+1) * T_LEDCLK
19.49 LED KRz R¥EFFEE LEDNDATA (n=0-7)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDNDATA | LEDnDATA7 LEDNDATAG LEDNDATAS LEDNDATA4 LEDNDATA3 LEDNDATA2 LEDNDATA1 LEDNDATAO
RW RW RW R/W R/W RIW R/W R/W R/W
SNE 0 0 0 0 0 0 0 0

LEDODATA iilit: F740H; LED1DATA ithilt: F741H; LED2DATA #itit: F744H;
LEDADATA it : F748H; LEDSDATA #hif: F749H; LEDEDATA #ilif: F74CH;

Bit7~Bit0

LEDNDATA<7:0>:

1
0

HRRERHIEXITN LED & RBUERE

LEDRFFREIRN, ~MErBREEESERS,
LEDRFEREENER, mbfE EX R AIRHILEDR R,
LEDRFEEEENER, b EX R AIRILEDR R .

LED3DATA ihlit: F745H;
LED7DATA #itit: F74DH;

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
LEDODATA Led7 Led6 Led5 Led4 Led3 Led2 Led1 LedO
LED1DATA Led15 Led14 Led13 Led12 Led11 Led10 Led9 Leds
LED2DATA Led23 Led22 Led21 Led20 Led19 Led18 Led17 Led16
LED3DATA Led31 Led30 Led29 Led28 Led27 Led26 Led25 Led24
LED4DATA Led39 Led38 Led37 Led36 Led35 Led34 Led33 Led32
LED5DATA Led47 Led46 Led45 Led44 Led43 Led42 Led41 Led40
LED6DATA Led55 Led54 Led53 Led52 Led51 Led50 Led49 Led48
LED7DATA Led63 Led62 Led61 Led60 Led59 Led58 Led57 Led56
7¥: Led0-Led63 STRY 8*8 SB4EHY 64 4N LED FrLE .
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19.4.10 LED RFRzIARAEFEFF8E LEDNSEL (n=0-7)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDNSEL LEDNSEL7 LEDNSEL6 LEDNSELS LEDNnSEL4 LEDNSEL3 LEDNnSEL2 LEDNnSEL1 LEDNSELO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0

LEDOSEL #biit: F750H; LED1SEL #biit: F751H; LED2SEL #hiit: F754H;
LED4SEL #biit: F758H; LED5SEL #ifit: F759H; LED6SEL #iiit: F75CH;

Bit7~Bit0

LEDNSEL<7:0>:

LEDRMEERRN, iR rAREESER,

LED3SEL #thiif: F755H;
LED7SEL #biit: F75DH;

1= LEDS=MEIREIER, =M L3R AAFRMILED B /R B HAIEIR S — B EHE;
0= LEDEMRFETN, mfE xR AATRRILEDE REEIFE—REL.

SEIRFHER XN LED B RBEHIECE :

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
LEDOSELO Led7 Led6 Led5 Led4 Led3 Led2 Ledl LedO
LED1SEL1 Led15 Led14 Led13 Led12 Led11 Led10 Led9 Led8
LED2SEL2 Led23 Led22 Led21 Led20 Led19 Led18 Ledl17 Led16
LED3SEL3 Led31 Led30 Led29 Led28 Led27 Led26 Led25 Led24
LED4SEL4 Led39 Led38 Led37 Led36 Led35 Led34 Led33 Led32
LEDS5SELS Led47 Led46 Led45 Led44 Led43 Led42 Led41 Led40
LEDG6SELG6 Led55 Led54 Led53 Led52 Led51 Led50 Led49 Led48
LED7SEL7 Led63 Led62 Led61 Led60 Led59 Led58 Led57 Led56
7¥: LedO-Led63 XfR 8*8 mf%HY 64 4~ LED MR E .
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19.4.11 PO00-PO3 IREhE ;RI=HI & 788 LEDSDRPOL

F710H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
LEDSDRPOL - - - - DRC3 DRC2 DRC1 DRCO
RW RW RW RW R/W R/W R/W R/W R/W
S 0 0 0 0 1 1 1 1

Bit7~Bit4 - %8, mA0.

Bit3~Bit0 DRC<3:0>: FIERIRENEFIEHIA (J5HIP00/POL/PO2/PO3TEANE) ;
0000=  OmMA; 1000= 21.6mA;
0001= 2.7mA; 1001= 24.3mA;
0010= 5.4mA; 1010= 27.0mA;
0011= 8.1mA; 1011=  29.7mA;
0100= 10.9mA; 1100=  32.4mA;
0101= 13.5mA; 1101=  35.1mA;
0110= 16.2mA; 1110=  37.8mA;
0111= 18.9mA; 1111=  40.5mA.

19.4.12 P04-PO7 UREhER 1T HIEF F8§ LEDSDRPOH

F711H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDSDRPOH - - - - DRC3 DRC2 DRC1 DRCO
R/IW R/IW RIW RIW R/W R/W R/W RW RW
S{iE 0 0 0 0 1 1 1 1
Bit7~Bit4 - fR8, MIA0.
Bit3~Bit0 DRC<3:0>: HERIRFNEIFIEHIAL (3FHIP04/PO5/PO6/PO7TIYANO)
0000= OmA; 1000=  21.6mA;
0001= 2.7mA; 1001= 24.3mA;
0010= 5.4mA; 1010=  27.0mA;
0011= 8.1mA; 1011= 29.7mA;
0100= 10.9mA; 1100=  32.4mA;
0101= 13.5mA; 1101= 35.1mA;
0110= 16.2mA; 1110=  37.8mA;
0111= 18.9mA; 1111=  40.5mA.
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19.4.13 LED EMIRBI{ERE(K 8 i LEDENL
F75EH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDENL | LEDENL7 | LEDENL6 | LEDENL5 | LEDENL4 | LEDENL3 | LEDENL2 | LEDENL1 | LEDENLO
RIW RIW RIW R/IW R/IW R/W R/W R/W RW
SLE 0 0 0 0 0 0 0 0
Bit7 LEDENLY:
(LEDMODE==0xAA) = [&EIRENHRLED7(PO7)EMITh 8t B IEEN{EBEAL;
1= LED7EMK S FEIRENThEE(E&E;
LED7&EIBIHIEE RN LEDSDRPOHE F L E .
0= LED7EMMSFFEIREITNEEELE, {EAGPIOTIEE;
LED7E IR RI B RIREN A EA{E .
(LEDMODE!=0xAA) %E[M4IEENIET SEGT(P13)/ A 4R &P 138 Bl EE SRR S REAL ;
1= PL3EMMRIE RIFEELEDSDRPILE 78500 E ;
0= PI3EHIAIRIFERIREN A ERINE.
Bit6 LEDENLSG:
(LEDMODE==0xAA) S [EIEENET LED6(PO6)E BIThAE & B R IR B {# BEAL ;
1= LED6EMIN S PFIRENTHREERE;
LED6E BIHIHIEE R IR EN I LEDSDRPOHE F 8L E .
0= LED6EMIM SPFIFENINEEEEIE, {EAGPIOINEE;
LED6E MBI H BRI S A EIAE
(LEDMODE!=0xAA) %E[M4IREIE T SEG6(P12)/ 43R P 128 B SR B s REALL ;
1= PL2EMIMHRE RIFEELEDSDRPILE 73500 E ;
0= PL2EHIRIRIEERIREN A BRINE.
Bit5 LEDENLS:
(LEDMODE==0xAA) =S [EIRENHET LED5(PO5) & ML B K B SR IR S LA ;
1= LEDSERIM S PEIRENINEEERE
LEDSE MBI HIFE R IR ENFILEDSDRPOHE 788 L & .
0= LEDSEMIM SPFIFENINEEREIE, {EAGPIOINEE;
LEDSE BRI R B R IRED A EIAE
(LEDMODE!=0xAA) #E[MIREI#E T SEGE(P11)/ {4 0R 5P 118 B SR Th{sE REAL ;
1= PLIEMKIRERIFNHLEDSDRPILE FEALE ;
0= PLIEHIBRERIREAEIAE.
Bit4 LEDENLA4:
(LEDMODE==0xAA) S MEIEEN1ET LEDA(PO4)EHITh4E R BB R IR BN BEAL ;
1= LEDAERIM S PEIRENINEEERE
LEDAEMIBIHIFE R IR ENFEHLEDSDRPOHE 788 L & .
0= LEDAEMMSPEIFRNINEEEELE, {EAGPIOINEE;
LEDAEHIFIH B R IR Bh A B IAE
(LEDMODE!=0xAA) #E[IEENHET, SEGA(PL10)/ A IR FP 108 Bl EE SRR BN REAL ;
1= PlOEMIBIRFERIFSNEHLEDSDRPILE FEALE ;
0= PLlOEHIMIRIEE IR A ERINE.
Bit3 LEDENL3:
(LEDMODE==0xAA) S [EIEENETLED3(PO3)E BIThAE & B IR IR B {F BEAT ;
1= LEDIEMIM S PEIRBNINEEERE
LED3E IR B R IR ENEHLEDSDRPOL S 7580 & .
0= LED3EMMSPFIF=NIhEEEELE, {EAGPIOINEE;
LED3EMIFIH BRI Eh A ERIAE
(LEDMODE!=0xAA) %EM4IRENET SEG3(PO7)/ R - IR 5 P07 & B S IR Th{sE REAL ;
1= PO7TEMINH BRI ENELEDSDRPOHE 7L & ;
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0= PO7TEMIAIRIERIRSNABIAE.
Bit2 LEDENL2:
(LEDMODE==0xAA) = MEIRFNHER LED2(PO2) & MITh Bt K B R AR SH{E BEAL ;
1= LED2EMIK S PEIRENThRE(E &E
LED2E IR R R IR NI LEDSDRPOLE 788 B & o
0= LED2EMIM SPEIFENINEEREIE, {EAGPIOINEE;
LED2E MBI R RIS A BRINE
(LEDMODE!=0xAA) %E[4IEzNHET SEG2(P06)/ R 4R & P06 R Bl EE R IR SN 1 REAL ;
1= PO6EMIHHIE RIFENEHLEDSDRPOHE 785 L & ;
0= PO6EMIBIRIFRIRTNABIAE.
Bit1 LEDENL1:
(LEDMODE==0xAA) s MIRFNHETLEDL(POL)ERIThBE K B R IREN{FE BEAT ;
1= LED1EMIM S PEIRENINEEERE
LED1E IR R UE N LEDSDRPOLE 728 BL & -
0= LEDIEMMSBFIFRNINEEREIE, {EAGPIOINEE;
LED1EMIBIH RIS A BRINE
(LEDMODE!=0xAA) %E[M4IREIE T SEG1(POS5)/ 4k 43R 5 POSE B B S BR B {5 REAAL ;
1= POSEMIFIHIERIFENEHLEDSDRPOHE F AL E ;
0= POSEMIAIHIHRIRENABIAE.
Bit0 LEDENLO:
(LEDMODE==0xAA) =S [EIREN#ET LEDO(POO)E BT B K B SR R BhE BEAL ;
1= LEDOERIM S PEIRBNINEEERE
LEDOE MBI R R ENFHLEDSDRPOLEF F 5B E -
0= LEDOERMM SFFIREITNEERELE, EAGPIOTIEE;
LEDOE BRI HI B R IR TN A BRINE -
(LEDMODE!=0xAA) EFFIRFNE T SEGO(PO4)/ER IR B POAE BN L ;AR AR T {5 BB AL ;
1= PO4EMIHIPIEERIFENIEHLEDSDRPOHE F AL E ;
0= POAEBIRIRIHLRIRENABIAE.
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19.4.14 LED EMIRBI{ERES 8 iL LEDENH
F75FH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
LEDENH | LEDENH7 | LEDENH6 | LEDENH5 | LEDENH4 | LEDENH3 | LEDENH2 | LEDENH1 | LEDENHO
RW RIW RIW RIW R/IW R/W RW RW R/W
S{E 0 0 0 0 0 0 0 0
Bit7 LEDENH7:
(LEDMODE==0xAA);
1= X3
0= XX
(LEDMODE!=0xAA)fE IR 8 SEG 15(P23) /4% {4 3R 5 P23 B B SR UR B fE REAAL
1= P23EMHIRIFERIFEIEHLEDSDRP2LE Fa0CLE ;
0= P23EMIRIRIERIRSNABIAE.
Bit6 LEDENHS:
(LEDMODE==0xAA);
1= FT3;
0= .
(LEDMODE!=0xAA) B PEIRFNHR T SEG14(P22)/ 3k IR B P22 B B R AR B 55 BE 1AL ;
1= P22ERIMRI B RIS ELEDSDRP2L & 72500 E ;
0= P22EHIRIRERIRENABIAE.
Bit5 LEDENHS:
(LEDMODE==0xAA);
1= FT3;
0= XXM
(LEDMODE!=0xAA)fE BEIRFHE R SEG13(P21)/4k 43R P21 B B s UR B (S REAAL
1= P2lEMIKIRFERIFEIEHLEDSDRP2LE 70L& ;
0= P21EHIRIHEIRIRENABIAE.
Bit4 LEDENH4:
(LEDMODE==0xAA);
1= I3
0= xH.
(LEDMODE!=0xAA) %8 fEIR IR R, SEG12(P20)/ Ak IR 5 P20 & B B SR IR Bh s BE 4L ;
1= P20EMIBIRFERIFENEHLEDSDRP2LE FALE ;
0= P0EMIBRIEBRIREN AEIAE.
Bit3 LEDENHS3:
(LEDMODE==0xAA);
1= F3;
0= x¥.
(LEDMODE!=0xAA)fE IR FIHE R SEG11(P17)/AR 4R P 178 BB SR IR B (S REAAL
1= PL7EMMHERIEENELEDSDRPIHE 75L& ;
0= PL7EMIEIRERIRENABIAE.
Bit2 LEDENH2:
(LEDMODE==0xAA);
1= 3
0= xH.
(LEDMODE!=0xAA)%E IRz 15 T SEG10(P16)/ 5k IR &I P16 & B ER SR IR Bh{E BEAL 5
1= Pl6EMIMHE RSN LEDSDRPIHE 75L& ;
0= PLl6EMIAIRIERIREAEIAE.
Bit1 LEDENH1:

(LEDMODE==0xAA);
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1= X3
0= XH.

(LEDMODE!=0xAA)fEFF IR EHR X SEGO(PL5)/ X R I P 155 B B R IR B {5 RE AL ;

1= PISEMIAR BRI ENELEDSDRPIHE Fa5EL & ;

0= PI5EMIEIRERIRENABIAE.

Bit0 LEDENHO:

(LEDMODE==0xAA) &5 B IR Zh#& 3 LEDS(P10) & B Th BE 1 RE L (BRI ER SR IEEN A BRIAME) ;

1= LEDSERIM S PEIRENINEEERE

0= LEDSEMM SFFIE=IINEERELE, {EAAGPIOTNEE.
(LEDMODE!=0xAA)fE &R 18 R SEGS(P14)/4k IR 5P 148 B S UR B fE REAAL 5

1= Pl4AEBIHRIE RSN LEDSDRPIHE 72800 & ;

0= PLAEHIRIRIERIRSABIAE.
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19.5 LED miREIRZN A B
19.5.1 LED RFFREIRSFFRE LEDSTATUS
F76AH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LEDSTATUS -- -- - - - - LEDIE LEDIF
RIW RIW RIW RIW R/IW RW R/W RW R/W
S4E 0 0 0 0 0 0 0 0
Bit7~Bit2 - &, MAO,
Bit1 LEDIE: LEDsPEIRENRT W {E BE1L
1= LEDSPEIRENRT U {EaE;
0= LED=FFIRThE hirzEit,
Bit0 LEDIF: LEDmPEIFaE A kR AL
1= LED=PFEIRFNFATTRL ;
0= &0,
19.5.2 HELSERIZHIFFRR EIP2
OXxBA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
EIP2 PSPI PI2C PWDT PADC PPWM PLED PT4 PT3
RW RW RW RW RW RW RIW RIW RIW
ShiE 0 0 0 0 0 0 0 0
Bit7 PSPI:  SPIFRET S RIzHINL;
1= WE SR,
= BERKRFH.
Bit6 PI2C:  PPCHEifLIERITHINL;
= BEASR U,
= BERERFH.
Bit5 PWDT: WDTHEIIRITHINL;
1= WE SR
= BERERFH.
Bit4 PADC: ADCHBI A RITHIL;
= BEASR U,
= BERERFH.
Bit3 PPWM: PWMAR RS 4= HI4L
1= WEHELK P
0= &EHERH U
Bit2 PLED: LED P& P i SRz HiiL
1= WEHELK P
0= &EHNERZH U
Bit1 PT4: TIMERA4FRBRLFCRITHINL;
1= BB HELK P
0= &ERNEHZH U,
BitO PT3: TIMER3FRURLAERITHINL;
1= BB HELK P
0= &EHEEZH U
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20. SPI &1k

20.1 #hk

tk SPI E—NELAEER SPI EHUMNIEE, £VFAFREBITRES SCLK MRMEMBL. BITHZ (SCLK) 5
AN BITHIBG LESMNBAMRERE L, SPI BIREMLEFFER. SPI £1F MCU 5 RITINEREHITIEBIE, BifsE
ESEFNRGHRHITLERBRBE, B—MAIUIESHIEHAP LI AR AT

SPI ARG EBEBHRIEN, AUSZRIEFNIFSITETRIMEEREEE. ATENASHATANELS BITIMNE, BT
EHIZE R IFIE AT AR ARG REFTUAREAENEEIMIILE, & SPIHELEAFVIRER, KEANRITRSE/\F
FEMLLFEFIRFR—, BRESERGFFHEREL 4 (Fsys/d).

SPI MHLE £ FA LA St SPI MHLIR &SR3 B ITHIE . & SPIEEHIZERT, SPI BEhIREhE MHLERISHIE 788 SSCR it
. SPI =525 B 1B B RN L HF IR ERE, IS N MR N E e R ERESEFBRIBES N B ITBASFS.

SPI BB T 454
W TREH RITHIEE.

T EENMAINARR.

RS ENERES.

ARG R

FEHE R

THFRESIERGER Y 1/4 (Fsvs<24MHz) .

Eb4ssR e 4 R Rt4aY 1/4. 1/8. 1/16. 1/32. 1/64. 1/128. 1/256. 1/512,
BE U L2 IE S

BB O A IFRNAEREEIRITHIES .

L JER R JEE JER JEE 2R JER R 4
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20.2 SPligOfE

£/ SPI Ihee EEFHEX MO ERK SPI #BiE, BRI BERAGOZTFREENNmOKN. flanEcE P00, P01, P02,
PO3 3 SPI@fE0. BLENRBAT:
I13%4% POO 3 SPI #9 SCLK @i
I13%$% PO1 J3 SPI B9 MOSI @18
/3% PO2 Jg SPI H MISO i&i&

PS_SCLK = 0x00;
PS_MOSI = 0x01;
PS_MISO = 0x02;
PS_NSS = 0x03;
POOCFG = 0x03;
PO1CFG = 0x03;
PO2CFG = 0x03;
PO3CFG = 0x03;

;%% P03 Jg SPI B NSS i
/IPO0 £ /3 SCLK Ih&e

/IPO1 E A MOSI IhgE

11P02 £ MISO IhgE

/P03 E A NSS Thak

L E )3 SCLK. MOSI\. MISO #1NSS O, H_ ERBEMESFRiaHIFXEHIXF. ZHl SPIBNERERNTEFRR:

SPIMHL SPIM#L
MOSI < >
MISO >
SCLK < >
SPIMHL SPIMHL
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20.3 SPI B4R

KR4 SPIEHR, H—PEIESIMBLE— 8 (LFMNER, H—MEESIM EBANEME 8 (IFFf. ENREPH 8 (I
UEFGFRMMNEZRHFZ— 8 UBMFFREAE 16 UBMFFRER, HEAERBH, ZOTABUTHFREHBAL 8
i, NMBAXEIZHR T EHAHLEF

SPI AL TR E BN FFHRMZMEEENX RN, REAELEHELABE SRR, FEEGELEARNEH
7. XEMEEERI—MURERNT, MORBEAEEABAEE; AW, BEHREREZIFTIRIEIRE NSRS, B
R BRMERE — BITFH. AZE TP HRITFPERFERZE, F-— 1 FHNENBEEEFESRDIEL, T HNE
HIFS. SPHEHIERMTEMR:

<——>» MOSI

8-Bit Shift Register

<«—>» MISO
Read Data Buffer

— a2

Divider »  SPI Clock Logic < SCLK
y
CPHA T
SPR CPOL
SPI Control Reg. >
SPI Status Reg. < SPI Controller <——» NSS
NSS Control Reg. < »

5 SPI #8XExRI5|#A: NSS, SCLK, MOSI, MISO.

FHUER TR NSS Mt 5IIA FEEMNIEE, MHRRX T NSS A5 BB FiEaeiE.

EENERT, SCLK 3IAME SPIRESS%E. HENREZBNEMET, SCLK 51 ESBaER/\ N EH.
X SPI #HECE I MM EET, SISIMEMTIEERMARKIEL, SO RMHIEEMEHIEL.

X SPI #HECE HEHNIEEE, M SIBHRENESMARIEL, MO BEHE ML BIEL.
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20.4 SPIHHX5HFHR
20.4.1 SPI#&#|&E 8% SPCR
OXEC Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SPCR SPEN SPR2 MSTR CPOL CPHA SPR1 SPRO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 1 0 0
Bit7 RE8, mA0.
Bit6 SPEN: SPIfEIR{EENL;
1= fF8E;
0=z,
Bit5 SPR2: SPIESRERIEIFM B[]
Bit4 MSTR: SPIETRIEFL;
1= EF;ER;
0= MEntER.
Bit3 CPOL: SPIBT4R M IEIR(L
1= SCLKZ= R AE;
0= SCLKZHE AK.
Bit2 CPHA: SPIRHRNLEIFEAL
Bit1~Bit0 SPR<1:0>: SPIR$#hSMEIEFEAL[1:0]
CGRERTHENE L T ERK)
SPR2-SPRO #&#l SPI Bt 4357
SPR2 SPR1 SPRO RGEAT 450
0 0 0 4
0 0 1 8
0 1 0 16
0 1 1 32
1 0 0 64
1 0 1 128
1 1 0 256
1 1 1 512
20.4.2 SPI| ¥iEF 7% SPDR
OXEE Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SPDR SPIDATA7 | SPIDATA6 | SPIDATA5 | SPIDATA4 | SPIDATA3 | SPIDATA2 | SPIDATAL | SPIDATAO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
Bit7~Bit0 SPIDATA<7:0>: SPI&ESiEW ISR
E#{E: BBELENHE (XZEIRFESMORENRAD -
EIRE:. SRBUWERIREEE.
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20.4.3 SPI \BHEFITHIFF8S SSCR

MR FITHIHFFRR SSCR AJLIBERNEREEAN, ERTEEAEMIA SPI ENILHMET IR MHILEFRIL . & SPI
ENLMBEIE, SSCR FHERNABTIEBEN DAL NSS 5IH.

OXEF Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
SSCR - - NSSO3 NSSO02 NSSO1 NSS00
RW RW RW RW RW RW RIW RIW RIW
SLE 1 1 1 1 1 1 1 1
Bit7~Bit4 - RE, AR,
Bit3~Bit0 NSSOx: SPINZBRHFEEZFIESIN (ENFIEHIENSSANSSOX, x=0-3) -
0= SPIEHEMBEE, NSSOXHiL0.
1= SPIE#HLIEMmEshET, NSSOxfL 1.
20.4.4 SPI RESHFES SPSR
OXED Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
SPSR SPISIF WCOL - - - - SSCEN
RW R R . R - - RW R/W
SLE 0 0 0 0 0 0 0 0
Bit7 SPISIF:  SPI&iFE S PRARALL, Risk;
1= SPIfEHiSEEE (4EiESPSR, HiZ/ESPDREEE) ;
0= SPIXKf&ITEEE.
Bit6 WCOL: SPIEHSEHHIFREN, Ri%;
1= SPIfEHIRTEME =4 ESPDRIZEMZR (SLiSPSR, HiE/ESPDREFER) ;
0= XZEHR,
Bit5~Bitl - IxE, JHAH0.
BitO SSCEN:  SPIFEIFRANSSH H I=HI{L o

1= SPIATZRIRZASE, NSSHiH S8 F;
0= NSSHIHZFEFESSCRIAE.

SPI R7&EFESE (SPSR) BRETERATERERFAEBIRLENIFE. YHENNEHLEHBETREZINF SR, AR
EEEETNEE. BidiEE SPSR, #AEikia) SPDR, SPISIF #l WCOL ¥<BohiERK.

SSCEN {u 2 BRI MHLER ML ARSI, & SSCEN & 1, fEMIEEFHITRT NSS LMl SSCR HERNAZE, LM
NSS AEHEF, & SSCEN iEER, NSSZLSRER SSCR FEHNAE.
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20.5 SPI x#fER

Y SPI BLE AEHAENAT, Bid BN SPDR FERBHNEH . UFFETH BN SPDR F178E0T, SPI FFiafEH . SB1TAT$h SCLK
H SPI &K, EEHERT SPIF4E, SCLK it

FHERTHE SPI ATLUET NSS Zi%1E SPI MALIEZ . NSS Z-AHIEFME&ME T SSCR HFEBMAE. SPSR &
#5H0 SSCEN {i7E B NSS £ BT FER Hahl 2 BT . 4§ SSCEN LB FEMNERXT, & SSCEN & 1, EMEEHIT
BT NSS il SSCR FHEEHARE, BT RET NSS ASHEF. 2 SSCEN {I;EER, NSS &Rk HiEsl, HEBLE R SSCR
FHEHNAS, TIREMEERITER SPI & T=RRE.

% SSCEN=1 i}, BLE SPI ATk CPOL=0. Et$h#B{I CPHA=0, MHLEIF&FERINTER R

NSS *‘ ’—‘ T

MOSI ——————(D7)(D6)(p5)(D4)(D3)(D2)(D1)(DO) (07X D6)(D5)(D4)XD3X(D2)D1)(DO)

SPIIF ’—‘ ’7

4 SSCEN=0 A}, BLE SPI BB p#ktE CPOL=0. B$h#B{L CPHA=0, MALEFLER M TERR:

NSS *‘ T

MOSI —————(7X(p6)(D5)(D4)(D3)(D2)(DL1XDO) (07X(06)(5)(D4)(D3)(D2)(D1)X(DO)

s UL Uy Uu UL
SPIIF ’—‘ f
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20.5.1 EH3EiEiR

MRELMSEPBEANT SPI HIEFER, WSLETHR. HHBERZTI, SHERNEABBEFILSEABMNE. 5
MR SPSR F 7R A WCOL #REHE R
% WCOL B %/, WCOL #r5HEHBEME 1. EEMR WCOL iz, AFRMIMITUTESR:
EEY SPSR HHEHFNAE;
73i5] SPDR FFs (ZHE).

SPI =R T, BLE SPI BTtk CPOL=0, E##8{i CPHA=0 I B 3R B~ :

A | |

MOSI ——————(07)(06)(D5)(D4)(03)(D2)(DLXDO) (076X D5 )(D4)(D3)(D2)(D1XDO)

s Ut _JuUduUduL
wcoL
SPIIF ’—‘ f

S B RSN ERIEERITIET, NSS AR, S EUBFFIRKERZIFIE 8 4 SCLK T AHAE, R
fEIEIEE SPDR, MKEMEHSE, WCOL HE 1.

AR FRAZERIER, £S5 SPDR 2/, NSS HARMATEREETF, FEFHFHE— SPI HMEAFHEAK. NSS
HEE, EEZH ARG AFRLEE—NRE, A HFANEENBREHNRE. £5 SPDR I NEIEMBIREHIR
AHAE, BXBAN SPDR HASFEEMR, BizRESBMERLENEIE. WREZXE SPDR HIRIE, LENHBBES
mRE—XEN SPDR H{E.

BF SPI RE—MLEE M, BINES SPDR ZAFIE E—XMBMWEBLIETTE, BELXTRERTS SPDR H578E,
PARS LE P24 B R,
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20.6 SPI \zhtE=R

HECE N SPI Mg &ES, SPIfEMESND SPI EHARRIBIER SPI MHLEFIMNB TN, FHER SCLK HITHH.

MR AT, FHREWA SPI MHIEA TR EIE. NSS #IEM CEF= 0), HEHE SCLK LAIBTHESI§E SPI A
IR EHBE MOS| KHRWBNTHERAS, FALXERBUFFRNARIRE MISO &. HFFE 8 (IHBN/BLE, SPI
BT E IRQ Mt RA=E FHEK. BAUFHERIASIER MISO .

£ SPI MILIERT, REER—MEWIEIR-5HRER,

20.6.1 #HFUEEIR

EMHERT, RBESHREIREEW SPIRNE.

Y SPI &I TRIINIT SPDR HEREHRIE, S5+ BHRIEIR.

EMHAERT, & CPHA BER, RE NSS MHLERLWIRMAKETE, BECEKERTHREN, LA LXETHRE
XEFR AL ERMHIEEERTTE, FAAESFHERRE NSS WIS AKEFAREER T— N FEH &M E.

%,
20.6.2 TEHZEEIR
MRBAEEMITIEHEN SPI HIESHR, ML SrhR, ERBERSTR, HASBERNEABBTIASABAE.

EH5RH SPSR FFsF A WCOL #r&EtER.
L WCOL $HIR&Z %R, WCOL #r5BEHBEHE 1. EEMR WCOL iz, AFPRIZMITLL IR :
BN SPSR HEHMAS;
78] SPDR HFs (ExH5).
SPI \EhiER & HNd 2 5 s8R I T E iR :

NSS
N
MISO

ox gL JUIUU UL
-

| |

WCOL

SPIIF

LARG CPHA #5584, WCOL 4 b ATH{E— NSS 45 F0T SPDR EHRS A, A SPI EHE B4 R 1TR 4 SCLK
WATASERR . XRZEARERMIEEEATSE, HFEASFTHEHE NSS WIS NRE AR T— N EHEHINAE. X
NSS &k KB F ., F4hiE{AL CPHA=0Bt, 5 SPDR S B s iR NEIFIR:

NSS *‘ ’7

MISO b7 56)(05)(04)(03)02)(D1)(00)

oy UL

SCLK

WCOL g

WWw.mcu.com.cn 176 / 239 Rev. 1.0.5



s Cmsemicon’

Hoh, NE&XTHE SPDR 2/, EHIEHIE NSS HARIENEAREF. L NSS ARG, FEFHF SCLK F=Ma
BA TR N EERBRE IR

CMS80F731x &% F

#5 SPDR B|F A4 EE— N IERIE, BXEAN SPDR HASTEBEHR, BIXRMESEMESLENNEE. MRES
RE SPDR HJ#1E, ZEMNEBEHFERERF—XSA SPDR HIfE.

AFFEREE—NEIEE) SCLK E=/NM8iEHE, BXREAN SPDR HALZEEHR, A EHMEARZENKIE. B 2K
1%RS SPDR RYIR1E.

BF SPI RE—MEEE MR, BINES SPDR ZAFIE E—RMBBEBLIETTE, RELETEMEES SPDR H5F8,
PARS LE P4 B R,
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20.7 SPI BghizHliZ 45

20.7.1 SPI K$hEA SR MEES]

AU SPI #5#15 7788 (SPCR) du R ER A MEHIAA (B1TRHh SCLK BIMRAIFRM) MHFheA & hayEm—.
B$hAR R CPOL &HIMIIEE, TEMEMTAAT CPOL EF L FES B F KB 3 EME N EEES M. FENM (CPHA)
FEHINLE IR AME AR AR EERRRA—. £V SPHEEFMBEEMVIZZHE S AL RN AR . EEEFERLT, Hind
BTN, URFENRESEBARERMINENIHITEE. SPI RENREME A FS/ILERBNENREZHITIH
WEEERE,

20.7.2 SPI &g

7E SPI f&iHAE, BURRIATAE (BITRE) FHIBW (BITBN). BITHMHESMEBITEIRERAMIHER LS. WL
Bk B ImER ML SPI % & ; REFPIMIIEZETRSTIL SPI RE45ES). 7 SPI EHig& L, MPLIERLATUEEFEMEMA
FHERZENREETSF.

20.7.3 CPHA=0 {&£#i1&R

TEE/RT CPHA A 0 #) SPI £ i FEl . SCLK ERAEAER: — AT CPOLFTF 0, Z—1MHTF CPOLET 1. B
& SCLK iZE R AR AEN R ZFHMNIGZETFE, EH/ME (MISO) FEH/MH# (MOSD SIMEREREEENFMIZ
iB8. MISO ES ML, MOSI ES2EMML . NSS L2 MHNBIMTIEEMN ; EHA NSS 5IKRER, BREATLY.
FHLE NSS SIBILFAREF. %A FEEINEE LR T TEE,; FRSEBERRERSRESNERA.

(CPOL=0) L
(CPOL=1)

MOSI D7 X D6 X D5 X D4 X D3 X D2 ¥ D1 X DO
MISO D7 D6 X D5 X D4 X D3 ¥ D2 ¥ D1 DO

NSS *‘ ’7

Y CPHA=0 i}, NSS & MAFNMESMBITFHZEMRE 1 HEHME 1. tksh, MR NSS LTIRETF, MHUIEHKE
B\ SPI #iE&EEE (SPDR), MET4EHsREIR. & CPHA = 1, NSS &AlgefEESE N < BRIHREB T (ALURAR
FHREE ). AREBANEE M) MISO BIRLMBENMNIB RS S, XX EHZMAEEN.
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20.7.4 CPHA=1 £

TERZ CPHA= 1 SPI f&iiETFE . SCLK  RAAER : —NAF CPOL=0, 5—HF CPOL=1. BBF SCLK.\ MISO
N MOSI 5| B EERETNMMNZE, FTLUZE R ARFEAENIMNEFE. MISO E52MHEE, MOSI {E52EH
Hitho NSS Z&2MABIMHIEERN; EHA NSS 5IHKRER, BEREATH. £ NSS SIHATASHETF, SAMEH
fLE RSN SPI RYBAH .

(CPOL=0) R

CMS80F731x &% F

(CPOL=1)
MOSI D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO
MISO D7 D6 X D5 X Da X D3 X D2 X D1 DO

NSS *‘ ’7
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20.8 SPI ¥iEtEH

20.8.1 SPI{&#iBzh

Fif5 SPI &4 E SPI & &BENFIEH. /EAMNILE, SPIRIEIEFM CPHA X, ¥EEREHBFIHTE— SCLK
1B NSS I TBEA. 2 CPHA = 0 B, NSS W TMEERRERAIAIE. & CPHA = 18, SCLK EME—MIERR AR
Frig. TieMidh CPHA R, BidfE NSS & ASB AP LM, BRI SPI AHIBEMIT MBS M. £IFA SCLK REXT
MABRIER BN, EREN AR EETHIES.

X SPI BB A AT, @IS SPDR K HBaNEM.

20.8.2 SPI{EiE®R

Y SPIF#r&E 1 Bf, SPIfEMI7ERAR E5ER, BRIRIE SPI REMELE, AR BHMES. BT SPI LLFRFHIMER
HARoRtiE), EtZESREENITIEh REERIRIESE. 4 SPI WA E NN, SPIF EE/\1 SCLK B EIEIFE R E L.
L CPHA T 1 i, SCLK EZE/\ SCLK A& E—H AT ERIRES.

EH SCLK AT IS5 MHLAY MCU Bt$h R4, B MHTaESIHE SCLK RIS R ENR AT S MES, ATl SPIE
AMHEITE, EREPHETEMN. flan, X CPHA= 1/, HAFKE— SCLKIIAESE/\1 SCLK AN FEI L%, MK
SEFIE E— SCLK BEARMIAT4ER . AT XLFERE, MHUAAERITRBNRE—HREZE, FRTKR, XMNFE/N\4N
SCLK JE#AR i),

SPIF RS B E AWML R, B2 NSS &R AEREER, MILFRIFIEHEIES N\ SPDR.

CMS80F731x &% F
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20.9 SPIBFHE

20.9.1 FFEER LN

L SPI gYBTEAR 1% CPOL=0, BF$h4E4L CPHA=1 B, SPI 1 T NSS AREFE— MRS $h CLK, MOSI FFi&HIE,
MOS| FIHHETE SCLK B$hay =AY . B FE T EFR:

SCLK M

MOSI D7 D6 D5 D4 D3 D2 D1 DO

L

—

NSS i1 CLK 1 CLK

20.9.2 MMEhER &4

L SPI gYRTHEh#R M CPOL=0. E$h4HAI CPHA=1 B, MISO LHIEIEAE NSS i TIE Bz B IEHE . MISO #iEmtH S
NSS K TFMEARAHEE 1 MNREE T CLK. AEIERFFEIN T EEFRR:

SCLK M

L max 1 CLK

MISO

D7 >< D6 D5 D4 D3 D2 D1 DO

NSS |
r>max 1 CLK

] |
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20.10 SPI FaEk

SPI BT S 75 22, HAliEIE A 0x00B3. E&E SPI T LUEEERELL SPIE & 1, BIS 2 FEifERELL EA E 1.
% SPI HExBPEFEREIITIF, SPI RHEHE/RIAL SPIF=1 B, CPU JF#NFERSZIERF. SPIF #EBMEARE, AS
SPIIE BYRTS T %

SPIRZEEFF R SPSR FEMTEMATE SPISIF. 5 WCOL FE—Mr&R 1 /&, SPI RHEiE/RIL SPIF¥SE 1.
{RE3X 3 MrEAtiA 0 B, SPIF BE1E 0.
% SPI FIRTSHRIE CPOL=0. BT$PFE{ CPHA=1 K}, SPIEIFHERXT SPIIF EEEMHIEANSE 8 N SCLK M EAAZ R
2 NRGE CLK 4%, BIFE T EFR:

SCLK M

‘7 2 CLK
SPIIF
MOSI D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO
20.10.1 EFFF#REFES EIE2
OXAA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIE2 SPIIE 12CIE WDTIE ADCIE PWMIE - ET4 ET3
RW R/W R/W RW R/W RW RW RW RW
ShiE 0 0 0 0 0 0 0 0
Bit7 SPIIE:  SPIFE{ERENRL;
= SLIFSPIFlT;
= ZFSPIFH.
Bit6 I2CIE:  1I2CrhBfifERELNL;
1= RIFIPCHl;
= F2CHhlf,
Bit5 WDTIE: WDTHBf{#FEEE(T;
1= RIFWDT@HE
0= ZIFWDTii i .
Bit4 ADCIE  ADCHIBR{ERENL;
1= RIFADCHIR;
0= #1EADCHIf,
Bit3 PWMIE: PWMEHhE{ERELR;
1= RIFPWMER A P lT;
0= = IFPWMETE .
Bit2 RE8, A0,
Bit1 ET4: TimerdthBr{FEaE(L;
1= fiFTimerdshilf;
=  #ZFTimerddal,
Bit0 ET3: Timer3rRlR{ERE(;
1= RIFTimer3HhH;
0= ZFTimer3dil#f,
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20.10.2 ELSERIZHIFT R EIP2
OXBA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIP2 PSPI PI2C PWDT PADC PPWM PLED PT4 PT3
RIW RIW RIW RIW RW R/W R/W R/W R/W
SLE 0 0 0 0 0 0 0 0
Bit7 PSPI:  SPIFEi i A RITHIL ;
1= WEASRPH;
0= ®ERERFH.
Bit6 PI2C:  PPCHEfLICRITHINL;
1= WE ISP
0= &ERERKFHT.
Bit5 PWDT: WDTHE S RI=HINL;
1= REASR U
0= ®EHNERH U,
Bit4 PADC: ADCHU S RITHINL;
1= REASRTPU;
0= ®EHERF U
Bit3 PPWM: PWMAR RS = HI4L
1= REASRTPU;
0= ®EHNERH U,
Bit2 PLED: LED P& P il S Rz 5L
= REASRTPE;
= EERREF .
Bitl PT4: TIMER4H B FCRITHINL;
1= ZEASRTE;
= EERREDE.
BitO PT3: TIMER3F UL RITHIN;
1= &EASRTE;
0= WERNEKFH.
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20.10.3 SMEHEIEREN T FaR EIF2
0xB2 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIF2 SPIIF 12CIF - ADCIF PWMIF - TF4 TF3
RIW R R - R/IW R - RIW RIW
SAE 0 0 0 0 0 0 0 0
Bit7 SPIIF:  SPIRHHTE/REL, Ris;
1= SPIF=£ A, CEREMAMFEIREMNE, REBER) ;
0= SPIR™~=&% Filf.
Bit6 12CIF:  IPCRAitR/RiL, RiE;
1= 1PCr4%rhlf, CEMREMEMPEIRELSG, HAIBEER) ;
0= PPCRZHEAH.
Bit5 REE, A0,
Bit4 ADCIF: ADCHBfERZENL;
1= ADCHRTERR, FHRHEE;
0= ADCHE#KTEM
Bit3 PWMIF: PWMEFRBHERAL, RiE;
1= PWMPEErl, CEREFWBERELS, tABER) ;
0= PWMAKR=4% 1l
Bit2 RE, MA0.
Bitl TF4:  TimerdE R85 AP BTFRAR AL ;
1= TimerdERTEEiEE, HNFHRSEFFNEGENES, WARGEE;
0= TimerdERTEE T .
BitO TF3:  Timer3ZERT 8§ P EIFRARAL ;
1= Timer3EREREL, HNTPHRSEFFNEGENEE, BARGEE;
0= Timer3ERfEE Lt .
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21. I°C 53R

21.1 #hk
ZAESIRHAITHIRR R 12C Bz EpED, EEENTEMR, BXFFMEMEHEL, WERIFEZENRGEFIET,

I°C THIEE. HREEN.
1°C RIRE BN T -

L 4
L 4

L JER JER 2R JER 2N 4

TR AMIMEAR: HELE, FEER. AshEiE. WEiEE.

T FE 2 MMEERE R
FrfE (Fi& 100Kb/s);
HIER (Fi& 400Kb/s);
AT FETShEIE
Y EZENRES.

FMFAILHE PC BN 7 LFURRE 10 L FIRNX ERHEZF.
MHLAFREZH 1°C Bk bR 7 LSRR

il o

RVFER RN E I TIRIE (WE 8 e

VDD

Rp H} Rp

SDA
P SCL o
Rs| | rs
Rs Rs
SDA SDA
SCL 1 ? SCL
Master device Slave device
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21.2 1°C iwgOfCE

EEM 12C Thae, WELRSHERNHOBER SCL, SDABBIE. 5ani% P00, PO1 ixOE B AL 12C Thgk:
PS_SCL=0x00; //i%&$E P00 O SCL 514

PS_SDA=0x01; /i&# P01 OJ SDA 5|H]

POOCFG = 0x02; //PO0 &£ SCL &

PO1CFG = 0x02;  //PO1 £ SDA IhfE

CMS80F731x &% F

BLE 1°C ®iEfE, ZAHimARAATFRIRE, "dE PxUP BCER A ERE SCL, SDA ORIAR EREME, sEEDH
ERIE N ERIERFE

AEERKT, IC Mt SCL BIMH, HE&ETtitsiiiER, MIFERIR SCL HARZENMNEESHREN. ENE
Z (% SCL OLRTHMMI 2B R SCL LULRFETR ERFEHIT T—MEIELE . & SCL EM LB ESIRAFTEER M
X, 2FBEZNREZRK, AW IC HBERE, BFTES%E IC XAFMH.

21.3 1°C X
BANSERRTEENEE: 155, RS, Wil 22508, 1SRN ENEEARSER.
it ok
BA IR

MLt Z 78S 12CMSA MLt Z 78S 12CMSA OxF4
FiITHERIEFHZFFE5 12CMCR FIERAKRESFFES 12CMSR OXF5
FIEREHIES T8 12CMBUF F IR ES 785 12CMBUF OXxF6
ERTEHIE FES 12CMTP EREHIZFFE8 12CMTP OXF7

FiERITHIH 732 I2CMCR 5 REFEEE 12CMSR £ A— NS EE 10, B8 E AR T RIS 75,

FRAERIESERSTIRENNESEREA—NSERb, SRERELESES I2CMBUF, EBEHEEREHF
22 I2CMBUF.

BREMZEAEHFTEREN, WREREARSEFHL.

21.31 PPC xIEHEAER BT ES

AT EETEER SCLIRE, ZIERAET 8 (e s, AFrmERPuERE.
TIMER_PRD # OFR}, SCL RYIE#ERT4hEAHA: 2* (1+TIMER_PRD)* 10* Tsys
TIMER_PRD = 0B}, SCL #32iERT$hEHA: 3* 10* Tsys

SCL B HtEARSE IIC KAFM.

OXF7 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
I2CMTP MTP6 MTP5 MTP4 MTP3 MTP2 MTP1 MTPO
RW RW RW R/W RW RIW RIW RIW R/W
ShE 0 0 0 0 0 0 0 1

Bit7 - fRE, ®HA0.
Bit6~Bit0 MTP<6:0> #RESRIFEEN B EMN S FE5$6-0L: TIMER_PRD[6:0],
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21.3.2

12C EEBENEFSREFFH

HISEFREIE44I: RUN, START. STOP. ACK {ii. START {il{%/ =4 START 8 REPEATED START %f4+. STOP {i
REHREMREERPERAZIE, HERE. ATERBNLEER, AN FERSANFRERMLE, R/S LRER O,
EHIFHFEE BN ACK=x, STOP=1, START=1, RUN=1 (I2CMCR=xxx0_x111x) MHITIRIEFIFIL. LR (REEE
®) B, FREET. ATDANEEIE S 7R8I ENEE .

Y 12C EEEHER T I/ERN, ACK I FUEE N 1. XIEFE 12C R4RFIRAES N FHEEDRENE. Y 12C RE&itHIs
TBEEMNLERIEER, ZALLTUE 0.

FIERITHI S TR

OXF5 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
I2CMCR RSTS - - ACK STOP START RUN
RW W R W W W W W
SLE 0 0 1 0 0 0 0 0

Bit7 RSTS: PCEMERE MIFHIL;
1= EFFERER (ENHFRRWPCE RS, G18I12CMSR) ;
0= PCEIFBER THUHRRAIEFO.
Bit6~Bit5 =&,
Bit4 - {RB, MA0.
Bit3 ACK: R Z{ERENL;
1= {FgE;
0= ik,
Bit2 STOP: {=iLfFgEfL;
1= {FgE;
0= ik,
Bitl START:  BEfERENL;
1= fE8E;
= Hib,
BitO RUN: B{T{EEENL;
= (EEE;
0= ik,

B AR B FEHIALE A 51 R AT SE L H AR TR & FhaE -
START: ZEREIRES.
SEND: ZIXEHE L,
RECEIVE: Z#E.
STOP: ZELZERES.
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=HIGIN4AE (IDLERZS)

R/S

ACK

STOP

START

RUN

OPERATION

START R SEND (ZEHRIFELIZEER)

START /iR SEND 1 STOP

START EHUYCRAIERE (EHRFFEZERERL)

START /iR RECEIVE #1 STOP

START [GiR RECEIVE (EMRIFFEIZWEEER)

HibEE

o |k |k |k |k |O |o

O |k [k |[O |O

o |k |O |k |O |+ |O

o |r [F [k |k |k

N R

HibEE

EHEIGES (EELFRES)

R/S

ACK

STOP

START

RUN

OPERATION

SEND #2{E

=ik

SEND /iR STOP

EE START /FIR SEND

L |o |k |k o

= |k O |[O

P |k |k |o |k

E%E START, /FiR SEND #1 STOP

EE START £ FIRNZ RECAIVE ##1E
(ENRFFEIFREEER)

=& START, [GIR SEND #1 STOP £

EE START % /FiR RECEIVE
(EHRIFAZEWEEER)

BIFEE

IEHIIAE S (EIERBCIRS)

R/S

ACK

STOP

START

RUN

OPERATION

0

0

KA N%Z /) RECEIVE #24E
(ENRFFEIFWEEER)

STOP

RECEIVE f5iR STOP

RECEIVE ##E (EWIRIFEZRWEEEN)

1
1
0
1

o |O | |O

=)

BIFEE

EE START, EEREXFNZ RECEIVE #1{E
(EHRIFAZEWEEER)

E%E START, &R RECEIVE 1 STOP

EE START /5iR RECEIVE
(EMRIFAEZEEER)

£ 5 START /58R SEND
(ENRFFELREBFRD)

EE START, /iR SEND #1 STOP
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FIFRFNREEHF 2CMSR
OXF5 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
I2CMSR | I2CMIF | BUS_BUSY | IDLE ARB_LOST DATA_ACK | ADD_ACK ERROR BUSY
RW R R R R R R R R
SLE 0 0 1 0 0 0 0 0
Bit7 I2CMIF:  PPCETIRI T R EiFRRNAL;
1= EBERT, LFMEETR, ELIERER. (EHEE, S0ER) ;
0= REHEAHH.
Bit6 BUS_BUSY: FE#ERX/MIEEN T IPCRLKITHREN;
1= PCRLZIEFAI, TeeitiTiEi (RARZL LEMERMNEL FLEEHED .
0= _—
Bit5 IDLE: PCEITIER T IRNFRENL;
1= AERRE;
0= ATERS.
Bit4 ARB_LOST: PCEHZEHERPEHAIRENL;
1= ERTREEHI
0= _—
Bit3 DATA_ACK: PCEHRN L EEIER BARENL;
1= BE—RXEEHEEENE.
0= _—
Bit2 ADD_ACK: PCEIFRR Tk REHRREAL;
1= HE—XRFUEERE.
0= _—
Bit1 ERROR: PCEIFHENIEIRIFEN ;
1= SHEAHEBNE/ILEHREENE/IPCREMENE.
0= _—
BitO BUSY: PCEITIRBRITARENL;
1= 1P2C {RRIEEL IR,
0= _—

www.mcu.com.cn

189 / 239

Rev. 1.0.5




s Cmsemicon’

21.3.3 I°C A\ttt HF 7588

MBI Z 725 8 fAr¢HRR: 7 fribibf (A6-AQ) FNIEW/KIENL R/S. RIS fURETR—MREREW (1) TEXLE (0).
FiEER ML S 5788 12CMSA

CMS80F731x &% F

OxF4 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
I2CMSA SA6 SA5 SA4 SA3 SA2 SAl SAQ RIS
R/W RW RW RW RW R/IW R/IW R/W R
SLE 0 0 0 0 0 0 0 0

Bit7~Bit1 SA<6:0>  PCEITIRI T MM
BitO RIS: PCEBIER T & X MHLHEIE F 1B & FE R FSIE AL

1= FUEHEZEVEE;
0= SUEMELERIE.

21.3.4 1PC IR R EEFUBIBETES

EERESEEHR/N\DRBAAER, REMFE T —RLERRE L FIRERMERZ ELE, F—NKEMR MD7 (MSB).
F IR HIBEE TS ES 12CMBUF

OxF6 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
[2CMBUF MD7 MD6 MD5 MD4 MD3 MD2 MD1 MDO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
Bit7~Bit0 MD<7:0>: PCEZER T K IX/IEWHIE.
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21.4 1°C M\zhtE=

BANEFHEFRATERIBMREE: BSMIE 56 KRS, ZEBENEEBRESFRS.

i Hbik
EA BN
B it F %788 12CSADR B Sithhit F 788 12CSADR OxF1
{5415 7258 1I2CSCR R7ASFF2E I12CSSR OxF2
ZIiEXHHE 12CSBUF JEUWEE 12CSBUF OXF3
21.41 1°C BHMULEFFRE 1I2CSADR
B At HEFRBEE 1°C B4k LFRR 1°C EZIE MBI AIE L. %55 Fe5 A LUSEUF S A HE
B At FH = 12CSADR
OxF1 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
I2CSADR - SA6 SA5 SA4 SA3 SA2 SA1 SAO0
R/W R R/W R/W R/W RIW RIW RIW RIW
SHE 0 0 0 0 0 0 0 0
Bit7 - 1RE, AA0,
Bit6~Bit0 SA<6:0>: IPCAEMERRI B AL,
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21.4.2 1°C \EHERITHI SRS F 785 12CSCR/I2CSSR

MERRIEH HFFRENRARSHEFRLA— SR, FRTEMNIRIERX FHEXENFE:

B#fE: BN I2CSCR (RE)

JEIRAE: LA I2CSSR (R

EHIFEESRMNMIERRK: RSTS #1 DA fiL. RSTS {IFHIEEA 1P°C NFHERMENL, ¥ 1°C RE&BEIF LM, REFMF
BEAZNI AT A EFVIIAIL 12CS. DA LB AFIZA 12CS R&#BE. ISR ESERETHIRRE L.

MENtER T H % 7788 12CSCR

OxF2 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
I2CSCR RSTS - - - - - - DA
RW W R R R R R R W
SAE 0 0 0 0 0 0 0 0
Bit7 RSTS: IPCMIhiERERImHIL;
= E{IAEHESR;
0= F#M.
Bit6~Bit1l - 1RE, 1540,
Bit0 DA: PCHEMERFEEENL;
1= {FgE;
0= #ik,

RESHERHA=MIER: SENDFIN £, RREQ fi, TREQ 3. &i%£5ERiH SENDFIN fIFREM 12C 1551857 12CS Bk
SIESLA X HRERAB B SER BRI . BEBUEK RREQ IR/ 12CS S EM 1°C EHBWHIET T, 12CS &M MAEWH
EEFES 12CSBUF B — MR FE T . &3%1EK TREQ 67 12CS I ZEAMN L £ T, 12CS BEFRF—MEEFETE
ANKEHIBRE R 12CSBUF. & I°C FEERITH, 3 MrEMEE—NE 1 £

MERRR T RE ARSI R EEER RS S 785 12CMSR B Bite (BUS_BUSY) ¥I#, 24z HE I2CMSR J9 0x20, 24
IR R E EF L Z 4R 12CMSR FF88 4 0x60, HiFIEFZMH~ER, 12CMSR A 0x20.

MERFCRESF 785 12CSSR

OxF2 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
I2CSSR - - - - - SENDFIN TREQ RREQ
R/W -- -- -- -- -- R R R
SiE 0 0 0 0 0 0 0 0

Bit7~Bit3 - ®8, JHA0.

Bit2 SENDFIN: PCIERN T &KiFERIETERENM, RiE.
1= FIRFBHFEIFIBHEFEHE, TREQIBREANL, BELTRAXEEEIE. GLI2CSCREEHERE) -

0= --
Bitl TREQ: PCIFMERERZKEFRENM, Rik.
1= (FAXZERECEWSURFIERECLMFIERSENES. (BI2CSBUFEBEIEE) -
0= --
BitO RREQ: PCAEERIZWTERAFENLL, RiE,

1= #lsetE. (RI2CSBUFREBEFNEE) .
0= KilsEEE.
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21.4.4 1°C \FhiR\ % & SEWE R FFESS 12CSBUF
OxF3 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
12CSBUF 12CSBUF7 12CSBUF6 12CSBUF5 12CSBUF4 12CSBUF3 12CSBUF2 12CSBUF1 12CSBUFO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0  I2CSBUF<7:0>: I12C%& #aiZBIEIE;
BE##ME:. BBEELZENHE (XEFESAMORBRE) ;
LIRME BLEWEINEEE.
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21.5 12C b

12C Byh TS % 21, EA#fEE S 0X00AB. {EEE I2C Rl TUF EEREAL I2CIE B 1, BIGR2EifERER EA & 1.

& 12C 1B X BB EREIFTIF, 12C R P BB 7RAL 12CIF=1 B, CPU J§i# N R BTBR 572 . 12CIF #2{EB M A Ri%, B5 12CIE
RS T X

12C EAFHER PUIFREAL 12CMIF. MEIHER T L X BRIETEEEARENL SENDFIN. MENHERER L IEFRENL TREQ., MENER
B SERFREAL RREQ EE—NA 1 BF, 12C B hlfERAL 12CIF B2 8 1. N2X 4 MREMSH 0 B, 12CIF B#lE 0.

2151 HERFKRFFES EIE2
OXAA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIE2 SPIIE 12CIE WDTIE ADCIE PWMIE - ET4 ET3
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ShiE 0 0 0 0 0 0 0 0
Bit7 SPIE: SPIER{ERENL;
1= RVFSPIFE;
= 21 SPIFHf,
Bit6 I2CIE:  I2CHRER{ERENL;
1= RIFIPCHIT;
0= ZEF12CHhl,
Bit5 WDTIE: WDTH BT {EEE(L;
1= RFWDTH S i ;
0= ZIFWDTit i .
Bit4 ADCIE: ADCHI{FEELNT;
1= R IFADCHIHR;
= #)FADCHH,
Bit3 PWMIE: PWME FRHF{ERELNL ;
1= RFPWMERA thiff;
0= = FPWMFTE .
Bit2 REE, MA0.
Bit1 ET4: Timer4rhBfi{EEENL;
1= RiFTimerddif;
0= Z)FTimerdmhlf,
Bit0 ET3: Timer3rRBifERE(T;
1= RiFTimer3duif;
0= #)FTimer3mhf,
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2152 HELERIZHIFTHER EIP2
OXBA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIP2 PSPI PI2C PWDT PADC PPWM PLED PT4 PT3
RIW RIW RIW RIW RW R/W R/W R/W R/W
SLE 0 0 0 0 0 0 0 0
Bit7 PSPI:  SPIFEi LA RITHIL ;
1= WEASRPH;
0= ®ERERFH.
Bit6 PI2C:  PPCHEfLICRITHINL;
1= WE ISP
0= &ERERKFHT.
Bit5 PWDT: WDTHE S RI=HINL;
1= REASR TP
0= ®EHNERH U,
Bit4 PADC: ADCHU S RITHINL;
1= REASRTPU;
0= ®EHERF U
Bit3 PPWM: PWMAR RS = HI4L
1= REASRTPU;
0= ®EHNERH U,
Bit2 PLED: LED P& P il S Rz 5L
= REASRTPE;
= EERREF .
Bitl PT4: TIMER4H B FCRITHINL;
1= ZEASRTE;
= EERREDE.
BitO PT3: TIMER3F UL RITHINL;
1= &EASRTE;
0= WERNEKFH.
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21.5.3 SMEHEFRENFFER EIF2
0xB2 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIF2 SPIIF 12CIF - ADCIF PWMIF - TF4 TF3
RIW R R - R/IW R - RIW RIW
SAE 0 0 0 0 0 0 0 0
Bit7 SPIIF:  SPIRHHTE/REL, Ris;
1= SPIF=£ A, CEREMAMFEIREMNE, REBER) ;
0= SPIR™~=&% Filf.
Bit6 12CIF:  IPCRAitR/RiL, RiE;
1= 1PCr4%rhlf, CEMREMEMPEIRELSG, HAIBEER) ;
0= PPCRZHEAH.
Bit5 REE, A0,
Bit4 ADCIF: ADCHBfERZENL;
1= ADCHRTERR, FHRHEE;
0= ADCHE#KTEM
Bit3 PWMIF: PWMEFRBHERAL, RiE;
1= PWMPEErl, CEREFWBERELS, tABER) ;
0= PWMAKR=4% 1l
Bit2 REE, MA0.
Bitl TF4:  TimerdE R85 AP BTFRAR AL ;
1= TimerdERTEEiEE, HNFHRSEFFNEGENES, WARGEE;
0= TimerdERTEE T .
BitO TF3:  Timer3ZERT 8§ P EIFRARAL ;
1= Timer3EREREL, HNTPHRSEFFNEGENEE, BARGEE;
0= Timer3ERfEE Lt .
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21.6 1°C M\EhtEXfEmA N

AT AZMBEEFEGA 12C B9t A 0x39 (“001110017).

21.6.1 BRI

TEERTHEREEER °C HENESFY. BRREF5:
a5t
1°C B 1°C EHEAIZUER T UL
HuhibER 12C A ;
iR 1°C 1R
KR 12C Bk
FIEEH.

3
‘ Hblk: 0x39 b #3E: OxA5

12CIF ’—L

21.6.2 BRE*E
TEERTELEERMEN PC £EMESF. BRE %R
FrE &1,
°C g 12C EHUE R R % B I
sk AR 12C A ;
WIRE 12C 1545
HORTH 12C EHLHHIA;
i .

> i
‘ Hbilk: 0x39 ‘ ‘ HHE: OxAS

12CIF ﬂ | m
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21.6.3 FELERE

TEEREEESEEHEREHR °C ERNESFY. EEEEUF5:
FrIa%H.
12C B 1°C EHAE AR L.
HotibAR 12C #aiA.
1) HIEH PCIEW.
2)  HiEeR 1’C #ik.
=IE&H.

F31) f12) ERERFIEFHLE.

NN nnnnnnnie
A S [ v S B

«— > e » | -
: Hidik: 0x39 ‘ #iE: OXA5 b #iE: OxA6

12CIF ﬂ ﬁ

21.6.4 WFEHEERZE

TEER T EELL EBUIRIIER 2C £ 2MNESF. EELEFT:
RiEEH.
12C B 1°C EHAER R ERFU.
HetikER 12C k.
1) HiEA 1°C &%,
2)  HUR 12C EHFRIAEIR.
3)  mEMBIEAYR 12C EHEHIA.
b &5

EEFF D M2), HERERZEEIERH 1°C EHHIA 3D,

R R R R R R N e
= e u

> € “—— P h
‘ Hbik: 0x39 #iE: OxAS ‘ : HE: OxA6

12CIF ﬂ ﬂ | FL
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22. UARTN &R
22.1 #ik

BRARTESW AR (UARTO/ UARTL) RE—MRIENAEASHNMNESEZEHITENTHIEZE.

UARTN NEREFANIIE LIS A3 ZXLEMEE SBUFN, BT Xt SBUFN MBS RIXHI 23 HEWE M5 T 2 & X%
MERFHITERME. B SBUFN B, MM A XEMIT; 1% SBUFN B, SBURBEEMSEFINE.

UARTn £FMMRERR : — NESEXM=AFSER AEX 2 f1 3 BEZIIBEINEE, BidI§ SCONn FE:FH I SMn2
RIE 1 R{EAEIZINEE. EHIAIRSR &L IR EARMHLEBIEESS , it E5HIEESAE, FAtbitE3S5hE 9 ik 1,
HIRF A 0. £ SMn2=1 B, M ASEEIBFTHPE. itFHIFPEFREMIL. SLAMNIFERE SMn2 {iI, HEEE
BOFERBIBF T . REFURMALE SMn2 B 1 HZBENREIE.

CMS80F731x &% F

22.2 UARTh isOfCE

A UARTN #ERETEZESFHENIK OB E /L UARTN B9 TXDn 5 RXDn @&, 5141 UARTO Bim OB Ea T :
PS_RXDO = 0x05; //i£# P05 {EA RXDO 5|

PO5CFG = 0x02; //P05 £ /9 RXDO LhE

PO4CFG = 0x02; //PO4 EFJ5 TXDO Ihgk

UARTN A93%[0 RXDn A& PS_RXDn i%£# (RXDn 5|HIR gEik#EFE—), TXDn inOm@idin QR E S FSEE (AR
%I, SFEFH—, FRFEE, &RIFME SRR,
ERAR, BGEREFTIEENR, REEEHEEMNOREREOD.
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22.3 UARTnN 4=

UARTn 7ZE4ER 0 B, SE4SREERRZGITEI+230 (Fsys/12); R 2 B, EFREE N RGN =+ 530
HNHIU585 (Fsys/32. Fsys/64); #EHRT 1 FfER 3, SK4FHRAERTEE Timerl = Timerd 3¢ Timer2 = BRT &=4%,
A E BT B E AR R AT $iR R B /788 FUNCCR MR %E o

22.3.1 BAFEEHIR

UARTN 7E#E T 1 FAER 3 B, SR4FREHNRERNT

1) UARTO SE4FERATSRIRIEEE -
FUNCCR[2:0]=000 B, %% Timerl 5 UARTO KRR & 4 8,
FUNCCR[2:0]=001 B, i%£3% Timer4 /E5 UARTO BRI & 4 88 ;
FUNCCR[2:0]=010 B, i%£3% Timer2 /E5 UARTO BRI & 4 88 ;
FUNCCR[2:0]=011 B, 3%#% BRT ¥EA UARTO BIEIFE L4 22,

2) UARTL BHFERRT$hiRIEHEE -
FUNCCRI[6:4]=000 B}, 3% Timerl {E4 UART1 BSK4F 3R & 4 28,
FUNCCRI[6:4]=001 B, 3% Timerd {E5 UARTL BISR4F 3R & 4+ 28
FUNCCR[6:4]=010 B, %% Timer2 {EJ5 UART1 RUB4FR & 4 885
FUNCCR[6:4]=011 A, 3%#% BRT {4 UARTL BB R &£,

22.3.2 EIEERHE

UARTn 742 = 1 FiE= 3 B, ARIATHIRERDEFRITEARNT:

1) Timerl 5% Timer4 TE7E 8 fi BN E R ER TREFEM AN :
FsySXZSMODn
32%(4x3" "M )x (256-THx)
SMODN FE4FZi% R, MEHFEE PCONZE. TIM KEMEE 1 FehikiEir, hH % CKCONMEE, T4M KERTE

4 B IRAL, HIE7FES T34MOD[6li&E . Bl Timerl 8§ Timerd ZEFRGK 4R THY THU/THS BUERIZE J9:
SMODn

BaudRate=

(x=1,4)

F. 2
Sye (x=1,4)

THx=256- x=
32x(4x3" M )xBaudRate

2) Timer2 TEfEimtt BEERRR TRFRR AR :
FSny2SMODn
32x(12x27%"S )x (65536-{RLDH,RLDL})

BaudRate=

T2PS AERTES 2 BT sh IS Sk R AL, S 7FES T2CON[7IIRE . Bl Timer2 7EMER R 4R TN{RLDH,RLDLYWENIZ E J9:
FsySXQSMODn

RLDH,RLDL}=65536-
f / 32x(12x2"%"S )xBaudRate

3) BRT R R & 30T, BAFRAN:
Fsny2SMODn
32x(65536-{BRTDH,BRTDL})x25RTCKPIV

BRTCKDIV 3} BRT ER &M SER(I, HESE%E BRTCON i85 . B BRT fEMHR 4% {BRTDH,BRTDL}#E NG E

BaudRate=

FSySXQSMODn

BRTDH,BRTDL}=65536-
{ / 32x2BRTCKDIV y pavidRate

WWw.mcu.com.cn 200 / 239 Rev. 1.0.5



0 Cmsemicon’

CMS80F731x &% F

22.3.3

BAFRIRE

UARTn 83 1 FR= 3 B, EEFEFEIRURIFRA IR, FERBFRTIRENT:
R 2) AEALTREREXT, TR VENS 40 8 LBMEREXTHIMREFEEXER. K3, 4) AEATE
BAFRKRNT, BRT ERRRELRER UART BRI ER BT RBXER .
1) SMODn=0, T1M=1/T4M=1

AR Fsys=8MHz Fsys=16MHz Fsys=24MHz Fsys=48MHz
{TH1, Actual % {TH1, Actual % {TH1, Actual % {TH1, Actual %
P TH4} Rate Error TH4} Rate Error TH4} Rate Error TH4} Rate Error
4800 243 4808 -0.16 230 4808 -0.16 217 4808 -0.16 178 4808 -0.16
9600 -- -- -- 247 9615 -0.16 236 9375 2.34 217 9615 -0.16
19200 -- -- -- -- -- -- 246 18750 2.34 236 18750 2.34
38400 -- -- -- -- -- -- 251 37500 2.34 246 37500 2.34
115200 -- -- -- -- -- -- -- -- -- - - --
250000 -
500000 -
2) SMODn=1, TiM=1/T4M=1
AR Fsys=8MHz Fsys=16MHz Fsys=24MHz Fsys=48MHz
{TH1, Actual % {TH1, Actual % {TH1, Actual % {TH1, Actual %
P TH4} Rate Error TH4} Rate Error TH4} Rate Error TH4} Rate Error
4800 230 4808 -0.16 204 4808 -0.16 178 4808 -0.16 100 4808 -0.16
9600 243 9615 -0.16 230 9615 -0.16 217 9615 -0.16 178 9615 -0.16
19200 -- -- -- 243 19230 | -0.16 236 18750 2.34 217 19231 -0.16
38400 - - -- -- -- -- 246 37500 2.34 236 37500 2.34
115200 - - -- -- -- -- -- -- -- -- -- --
250000 - - -
500000 - - -
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3) SMODn=0, BRTCKDIV=0

SRR Fsys=8MHz Fsys=16MHz Fsys=24MHz Fsys=48MHz

bps {BRTH, Actual % {BRTH, Actual % {BRTH, Actual % {BRTH, Actual %
BRTL} Rate Error BRTL} Rate Error BRTL} Rate Error BRTL} Rate Error

4800 65484 | 4808 -0.16 | 65432 | 4808 -0.16 | 65380 | 4808 -0.16 | 65224 | 4808 -0.16

9600 65510 | 9615 -0.16 | 65484 | 9615 -0.16 | 65458 | 9615 -0.16 | 65380 | 9615 -0.16

19200 65523 | 19231 | -0.16 | 65510 | 19231 | -0.16 | 65497 | 19231 | -0.16 | 65458 | 19231 -0.16

38400 -- -- -- 65523 | 38462 | -0.16 | 65516 | 37500 | 2.34 65497 | 38462 -0.16
115200 | -- - - - - - -- -- -- 65523 | 115385 | -0.16
250000 - -- -- -- -- -- - - - 65530 250000 0
500000 - -- -- -- -- -- - - - 65533 500000 0

4) SMODn=1, BRTCKDIV=0

VEEES Fsys=8MHz Fsys=16MHz Fsys=24MHz Fsys=48MHz

bps {BRTH, Actual % {BRTH, Actual % {BRTH, Actual % {BRTH, Actual %
BRTL} Rate Error BRTL} Rate Error BRTL} Rate Error BRTL} Rate Error

4800 65432 4808 -0.16 65328 4808 -0.16 65224 4792 0.16 64911 4800 0
9600 65484 9615 -0.16 65432 9615 -0.16 65380 9615 -0.16 65224 9615 -0.16
19200 65510 19231 | -0.16 65484 19231 | -0.16 65458 19231 -0.16 65380 19231 -0.16
38400 65523 38462 | -0.16 65510 38462 | -0.16 65497 38462 -0.16 65458 38462 -0.16
115200 - - - - - - 65523 115385 -0.16 65510 115385 -0.16

250000 - - - - - - - - - 65524 250000 0

500000 - - - - - - - - - 65530 500000 0

1000000 - - - - - - - - - 65533 1000000 0
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22.4 UARTn H1Fe%

UARTn EEE5#rE 8051 UART +HEIAITHEE.
iREIMEE (SBUFN) M2 MR RFESEMR: KEMERFES.

HigXxFEHRE:

FUNCCR. SBUFn. SCONn. PCON. IE. IP. UARTN
S SBUFn KIBHEIFFE UARTN b H R HIRE L

B/HIFiaE; 2B SBUFN FYEHEIE M UARTN RN & 728 FIREUEIE. SCONO FiFas I I IEiR{E, SCON1 HFHEHRTX

RIS URE, ERLCHESHRIR.

BEFE MA@ HFRR PCONRE.

22.4.1 UARTO/1 B4R EFESF FEE FUNCCR

0x91 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
FUNCCR UART1_CKS2 UART1_CKS1 UART1_CKSO UARTO_CKS2 UARTO_CKS1 UARTO_CKSO
R/W RIW RIW R/W RW R/IW R/IW R/W R/W
SLE 0 0 0 0 0 0 0 0
BANKO & 7725
Bit7 - {RB, A0,
Bit6-Bit4 UART1_CKS<2:0>: UARTL1HJERTEE At shim ik %
000=  TimerlHjis A 5h;
001=Timer4g9its HBd5h;
010= Timer289itk H B3 5h;
011= BRTHUHETS;
Hith= ZibiH1a),
Bit3 - &, WAHO0,
Bit2-Bit0 UARTO_CKS<2:0>:  UARTOHRYE B 22 B4R 1% 1%
000= TimerlHdji & AT 5h;
001= Timerdnysi i ptéh;
010=  Timer2fyjia 4,
011= BRTHY @ HET4H;
Hith= b1,
22.4.2 UARTn & 778§ SBUFn
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
SBUFN BUFFERN7 BUFFERN6 BUFFERNS BUFFERN4 BUFFERN3 BUFFERN2 BUFFERN1 BUFFERNO
5 R/W R/W R/W R/W R/W R/W R/W R/W
SiE X X X X X X X X
BANKO: Z 7725 SBUFO hifik 0x99; ZF 7782 SBUF1 Hbik OXEB.
Bit7~Bit0 BUFFERN<7:0> ZH#ESFSE.
5: UARTnFAE%RIXEHIE.
B IREUEREI R BE .
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22.4.3 UART #2%I% 585 SCONn
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
SCONnN UnSMO unSM1 unSM2 UnREN unTB8 UnRB8 TIn RIn
jEa=) R/W R/W R/W R/W RW R/W R/W RW
ShE 0 0 0 0 0 0 0 0
BANKO: Z 7728 SCONO bt 0x98; Z 7728 SCONL1 bt OXEA.
Bit7~Bit6 UnSMO- UnSM1:  Z#liBs#EL ;
00= F#ERFELER;
01= B FHEN, HIFRAL;
10= IR BIRN, HFEFERAFsys/328k & Fsys/64;
11= IR LIRK, FIFEAE,
Bit5 UnSM2:  SHLIBIEESINL;
1= {FgE;
0= #ik,
Bit4 UnREN: $2U{ERENL;
1= ffgE;
0= #ik,
Bit3 UnTB8: AEHIBEMEI, FTEATIMNRLERNLIE;
1= SIIHIENL;
0= EFEIIHIERO.
Bit2 UnRB8: EWHIRMEIML, FTERATIMELSERNLIE;
1= BHWBIREIHIEAL;
0= ZHWEIHIE NI EIEAO.
Bit1 Tin:  ZFEFHERREMN (FERHES) ;
1= RERRIRENFZEE, ALKE—TIHIE,
0= —
BitO Rin: $Z2WHEREN (FEREES) ;
1= REBIRNE NS T, SEUE T LURE T — iR .
0= _—
UARTn 2R T3 :
SMnO SMn1 [Ee Epey PrkeEs
0 0 0 Shift register Fsys/12
0 1 1 8-Bit UART B Timer4/Timerl/Timer2/BRT #54i)
1 0 2 9-Bit UART SMODN=0: Fsys/64; SMODn=1: Fsys/32
1 1 3 9-Bit UART B Timer4/Timerl/Timer2/BRT #54i)
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22.4.4 PCON &7788
0x87 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
PCON SMODO SMOD1 - - - SWE STOP IDLE
RW RW RW RW RW R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0
BANKO &5 7738
Bit7 SMODO:  UARTOME 43 2 {51843
1= UARTOR4FZNN{E;
0= UARTOR4FRIEE.
Bit6 SMOD1: UARTLE4FZR(EI8(I,
1= UARTLE45ZRMME;
0= UARTLB4FERIEE.
Bit5~Bit3 - fRE, MA0.
Bit2 SWE: STOP RZASINEEMER(EBENL;
(it SWE Afi[fl, REIIAIHIRE SN EENIMIEMNEFBE)
0= ZEIFINREMAEE;
1= RIFIEEMREE (ATERSMNIRAFITAREE & E RTIGEE) .
Bit1 STOP:  {RBRARZSIRHINAL ;
= HAKERIRES GRESTOPERBEHEE) ;
= RFEAKRERRES.
BitO IDLE: ZHRARSIEHINL;
= HAZFRRKSES GRHEIDLEEXNBZHEE) ;
0= FRFABRRES
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22.5 UARTnN HH

UARTO IS 24 4, EhiimEA 0x0023.

UARTL iS4 6, EFiim=A 0x0033.

88 UARTN FRifas UG AL ESn B 1, B RPEEREL EA B 1. & UARTn HHXMFRETEREITH, Tin=1 =&
Rin=1 B}, CPUS#NBREFEBRSZIERF. TIn/RIn 5 ESn BURZET %, BEERMEE, 1FMA#HIAS£EEEE SCONN,

2251 HERFKRESERSIE

0xA8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
IE EA ES1 ET2 ESO ET1 EX1 ETO EX0
R/W R/W R/W RW R/W RW RW RW RIW
ShiE 0 0 0 0 0 0 0 0
Bit7 EA: £ ERIFAL;
= RVFFTERE A P
0= ZIFFRrBETHT.
Bit6 ES1: UARTLHERT L5
= RIFUARTLHHER;
= #FUART1HER,
Bit5 ET2: TIMER2 & hilf 72154 ;
1= RIFTIMER2FF & hlf;
0= ZIFTIMER2FF A .
Bit4 ESO: UARTORRET #2543 ;
1= RIFUARTOHT;
0= % IFUARTOG,
Bit3 ET1: TIMERLHET #2154 ;
=  SFTIMERLHH#;
= % IFTIMER19H#.
Bit2 EX1:  SMERARIT LA B 5t 1AL
= SRIFINERHRET LR ;
= BRI SMNERHR BT LT .
Bitl ETO:  TIMEROH I 42 4L ;
1= RIFTIMEROH;
0= #ZIETIMEROHf,
BitO EXO0:  SMERHRETOAR I 48 14 5
1= IFIMERHETOA I
0= ZFIMNEBRETOAIT .
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22.5.2 HHELKELRIETIFFS IP
0xB8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
IP PS1 PT2 PSO PT1 PX1 PTO PX0
RIW RIW RIW R/IW R/IW R/W RW RW RW
SAE 0 0 0 0 0 0 0 0
Bit7 - R8, A0,
Bit6 PS1: UART1ARE R ALRITHIL;
1= &EAEHTU;
0= WEHNIKREFE.
Bit5 PT2: TIMER2H iR LR ITHINL ;
1= BB AR
0= B&EHNREFU.
Bit4 PS0:  UARTORR il e AT HIL ;
1= JEASRTE;
0= WERIKRFE.
Bit3 PT1: TIMERLAERHLRITHIL;
= REASHETU;
= RERREFE,
Bit2 PX1: SMERARER LA B SR RIS ;
= REASHETU;
= RERREFE,
Bit1 PTO: TIMEROH B SR ITHIAL ;
1= JEASRTE;
0= WERIKRFE.
Bit0 PX0:  SMERHRETOAR BT AL SE RATHIAL ;
1= ®EASRTE;
0= BERNIRREHE.
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22.6 UARTNH #&5%

22.6.1 &R 0-FHER

5B RXDn {ERMIANE ZMiE, TXDn /ERRThiGL . TXDn M E— NS AR . RESREE IR G HSIERMN 1/12. 8
LA LSB ffFcfEi. @it E SCONN FHIARERMIRIZN, ®REHN: RIn=0F1 RENn =1, & 0 B FE N TEIFFx:

RXDn DO D1 D2 D3 D4 D5 D6 D7

Tin ’7

22.6.2 1ER 1-8 (URHER (TIREFER)

5|B RXDn FA{EMIAN, TXDn A{ESRITHIE . &1X 10 {i: &EIGHL (J5L A 0), 8 Hi#E (LSB k) FEIEAL (Ja A 1.
R, RIBNIEE &AM, BiEE SBUFN AJ LIRS 8 NMIRNAL, FIE{IfE SCONNn IR EHRE RBn8. MiFRIA LM, B
2F TIMERL/TIMER2/TIMER4/BRT #83xX, #3% 1 M EEMN TER:

RXDn

TXDn

~ Istart/ Do X D1 ¥ D2 ) D3 )} D4 X D5 ¥ D6 X D7 /STOP

Tin
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22.6.3 R 2-9MNBRLER (EEEFER)
iR 5ER 1 20, BEABENMTEZL. HIFREFE A CLK BTehsiZ 1/32 5 1/64, 11 ik : #=IAHL (0), 8 (i#iiE
(LSB 1t5e), TI4RIZE 9 MffELEfT (1). £ 9 AT A F455] UARTN 3O MSHEREG . A £RT, SCONn E9{i TBn8 1%
oIy, 7RISR, 559 {IssNg SCONN 18 RBn8. 13 3 B FEMN TEFfR:

RXDn

TXDn
~ IstarT/ D0 ¥ D1 ) D2 ¥ D3 ¥ D4 ¥ D5 X D6 ¥ D7 ) TB8 /STOP

Tin

22.6.4 1ER 39 URHER (TEREFER)

B 2 FIiES 3 2B E—XFI2ER 3 PRUEFFEREZ TR . & RENO=1 B, #IFEZWIFERE. HIFREZRAITHIH B EUR
F TIMERLU/TIMER2/TIMER4/BRT # R, &R 4 B FEIWN TEMAR:

RXDn

TXDn
~ IstarT/ D0 X D1 ) D2 ¥ D3 ¥ D4 ¥ D5 X D6 ¥ D7 ) TB8 /STOP

Tin
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23. {E#EEHEE (ADC)

23.1 #hk

BRI (ADC) AILUBRBUMNESHBRARTZESH— 12 L Z#HI%, ADC FHEEW TE M.

i RN S AR EMRINME S 410 % IR R R < 5 SRR RBNMANEE. REEBRBRABREBLESE— 12
L HFIER, HIEZERIREFE ADC LR F 725 (ADRESL #1 ADRESH) #, ADC 7E¥#5Tik < R A LAF=4 — > hiff. ADC
BEIER 5 ADC LLEEIES 7738 (ADCMPL 1 ADCMPH) BOMEFFITELE:, HLIRHILE REFERTE ADCMPO A&,

ADC &£ B EIRLRANERZ4E, FERE AVDD 121, thA ISR ADC-LDO 121,

ADC-MUX
\
AVDD
ANO 000000 ADC-LDO
AN 000001 1.2V/2V/I2.4V/3V
AN2 000010
AVSS
N3 000011 ADC_VREF
AN4 000100 ‘
ANS 000101
AN6 000110 ADC-IN
> ADC
AN7 000111 @
: : ADGO
i i _ | o=E&mF
ADFM
BGR L=
ADEN
— AN63
111111
/sS_| R | ADRESL |
Jvas— Mux p— ADRESL
VDD
] CHS<5:0> ADCMPO
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23.2 ADC EcE

ECEFEM ADC B}, AN TRER:
o umOARLE.

BiEEE.

ADC ¥ BT4hifR .

R .

R FMEEN.

23.2.1 ImOfCE
ADC BERBUEHUERIE S, XAy EEs. YEmESnisoSn, SRERmEORE MELHO.

‘ e MEXABFRANG S| G ARIE E AT RSB B R BT BRI

23.2.2 BiE%EEF
Fa% 7288 ADCCHS (DR E MM BIEE RS M
WRERT B, ETRERIRITFE—EMIEIE. ADC HERE B TR

HERTETE] TEERE
500ns 2.5~4.5V
200ns 4,5~55V

23.2.3 ADCE&#HE

ADC H9& ¥ [EEA BRI VDD 1244, L A AR ADC-LDO 32t . ADC-LDO A 1% +% 4 FE8 4 1 : 1.2V/2.0V/2.4V/3.0V.

23.2.4 FEHaETh

AT LB 1% E ADCONL ZH 7250 ADCKS i sRiZ 4 A AT 4R

SER— e HR AR B E X A Taock. —NFEEEHY 12 AR EE 18.5 ) Tanck A HA (FER— R4 ADGO #5451 S HIRTE)) o
WIRFFETENE Taock 158, A RERBIERMNGEHRER.

E: RERHSRRME MR T A S EADCHHAISAE, NMXTADCE#HEER =% AE 0.

23.25 SERERML

12 i A/D B ER AT RAFAMRR: EXTFHAXTT. H ADCONO F7F228) ADFM (sl 8.
4 ADFM=0 B}, AD 3&#eERAXT5T;
4 ADFM=1 B, AD e RAII5T.
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23.3 ADC Bt & Bzh

BRTERfHAA ADC 5542, 1% ADC fRIRITIRMH TRHMA B AR . —MANNRIRLAMELS R, H—HA PWM B
AR ERME .

fEREHM% ADC FEE1% ADCEX & 1, BIfERESNIBAAL ADC IhEE. iM% (S5 S & —EEREIF ADGO I E 1, ik
TEERBNEE. FREAMKLINERE, TSXMARAMAIIRE, ADC ZRKST, 5 12 ADGO fithiEEzE) AD ¥k,

23.3.1 4MEPimOi8iAR%& ADC

ADET 3| B EfM& ADC 4. tbEf ADTGS[1:.01FEE R 11 GEFINERIH OIB6% ), ADEGS[1:0]A] &R A5k
%o

23.3.2 PWM fiik ADC

PWM FiE#F2HIBARET LA ADC §51%. ADTGS[L:0i&# PWM i#i& (PGO. PG2. PG4), ADEGS[L:0]q[i&#Fiz
AR R E F AR A R

23.3.3 WEHfitk BEHIERT

BUHMELES~TER, HFTARIAES) AD i, EEZT—EMNEREAIE ADGO & 1. ERH ADDLY[9:0PRE. M4
fil & S S HOERTATE) : (ADDLY+3) *Tsys, WERTALE LEMIEE N T ER:
I

3
ADGO (ADCONO[1]) }
|
|
|
|
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23.4 ADC &REE:

ADC 1EHRIZ M T —HHFEL RS, AT ADC RSk N{ADCMPH, ADCMPLIEEKR/N. B8R ADC #Hi4E
R4 5Mi%{E ADCMP #1TELER, LIRS REMIE ADCMPO fREMI, BTl R, ZFEMNS B EH. ADCMPPS {i
A LB A H S RO

CMS80F731x &% F

23.5 ADC T{ERIE
235.1 RBEhigik

E{Fge ADC 1=k, A 51§ ADCONL FE25HI ADEN i E 1, AF59% ADCONO FFa5H9 ADGO i E 1 FFIatR ¥ (ADEN
J9 0 BFFE3E4% ADGO & 1),

23.5.2 SEREEHR
HERSEAAT, ADC 1R
® EE ADGO fi;
® % ADCIF #REfLE 1;
o  FAFIREIFNLE REH ADRESHADRESL HFFa%.

235.3 #&1FEEHE

MRV NEBAEBRTTRATARILER, SRARTHNERERERTISEHZ ADRESHADRESL HHFEE. HIt,
ADRESH:ADRESL F&E& 18R #F LR SEIAE.

d: FUHEMESIEFERAANEMRTS. Eit, SRS XH ADC ERH B L ILEM LIRS,
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23.5.4 AID #%L R
£ ADC #TIEHFE M E LRI T :
1) mAkE:
o EFSIEMMLHIRENRE (I PXTRIS H&E88);
o ES|BECE HARINMNGIR.
2) MECE ADC thlif (FJik):
® ET ADC HMIHRAER(L;
®  fiF ADC Hhif;
®  RIFIMEH;
o RiFEFHTPUH.
3) fitE ADC #EiR:
®  %iF ADC #EiRTo;
® &% ADC HMINIEIE;
o EFRARMNERN;
® 23 ADC iR,
4)  FERHFERRERIE.
5) ¥ ADGO E 1 B&hit#k.
6) HWTAEZ—FF ADC itk
®  #if ADGO fi;
® EfF ADC Hlfi (SRIFHE).
7) ELADCLER.
8) 1% ADC HHiIFrENMLET (WRAIFPURIE, FEHITUIIRE.
*: RAPEIRNE R NRIRR N SRR SR E IR RDIT, MAEEiE 2.
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23.5.5 &I IEPHFNIKERE

RGUHENRIRET, BINFRF ADC [ETEHI TR BRTTRG, BENMARRKT.
H7E ADC [EFERTHASIRT IR HENRAR, MAORFE LI . REE R FEIEITHHIRE.
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23.6 HXHGFHE
FEH 11 NEERS AD X, D3R!
® AD #%4%Z 755 ADCONO, ADCON1, ADCON2, ADCCHS, ADCLDO;
® LLEEETHIZF F8E ADCMPC;
o JERTHIEZH 78S ADDLYL;
® AD ZER¥IEEFEF ADRESHI/L;
® LEEEEHIES 785 ADCMPH/L,
23.6.1 AD #&#IF F85 ADCONO
OXDF Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADCONO - ADFM | ANACH3 ANACH?2 ANACH1 ANACHO ADGO -
pEd=] R/W R/W R/W R/W R/W R/W RW RW
SAE 0 0 0 0 0 0 0 0
Bit7 - 1xE, MAO0.
Bit6 ADFM:  ADCEE#aE RAGTCIEFENL;
1= ABX5F;
0= ZAEXf%.
Bit5~Bit2 ANACH<3:0>: ADCIBE63M NIRIEIFL;

0000= BGR(1.2V);
0001= f{REE, BILER;
0010= f{REE, BILER;
0011= f{REE, BHILERA;
0100= 1®E&, ZILFER;
0101= VSS (ADCE&E1Mh) ;
0110= {xHE, ZILFER;
0111= VDD (ADCERINSEHE) .
Hitb= {RE, BIFEA.
Bit1 ADGO: ADCE#BEIML (FHZAIE IRTADENS L, TMIRIETED ;
1= BA\: FIRADCH#%, (FEHMAZADCRHESEIZINEL ;
JRE: ADCIEFEHEITHE R
0= BA: IH.
BEEN: ADCZS R/AEHTEEE ;
TEADCHYE%#:HA(8] (ADGO=1) , {EEREHMELHILESIEH2EE.
BitO - {xE, A0,

WWw.mcu.com.cn 216 / 239 Rev. 1.0.5




s Cmsemicon’

CMS80F731x &% F it
23.6.2 AD #Z§I& 78§ ADCON1
OXDE Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADCON1 ADEN ADCKS2 ADCKS1 ADCKSO0 -- -- -- --
5 R/W RW R/IW RW RW R/IW RIW RIW
S{E 0 1 0 0 0 0 0 0
Bit7 ADEN: ADC{E&EAL;
1= f§HEADC;
0= #IEADC, FHFEIEHER.
Bit6~Bit4 ADCKS<2:0>:  ADCHEHaRT$hi%HE (L ;
000= Fsys/2; 100= Fsys/32;
001= Fsys/4; 101= Fsys/64;
010= Fsys/8; 110= Fsys/128;
011= Fsys/16; 111= Fsys/256.
Bit3~Bit0 - 1RE, JAH0.
23.6.3 AD ¥&HIFF25 ADCON2
OXE9 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADCON2 ADCEX - ADTGS1 ADTGSO0 ADEGS1 ADEGS0 -- --
5 R/W R/W R/W R/W R/W R/IW RIW RIW
ShE 0 0 0 0 0 0 0 0
Bit7 ADCEX: ADCHE{-fil& [FRENL;
1= f¥gE;
0= #ik,
Bit6 - {RE, MAO.
Bit5~Bit4 ADTGS<1:0>: ADCHEffil & iRk IR ;
00=  PGO (PWMO);
0l= PG2 (PWM2);
10= PG4 (PWM4);
11= u®O5[B(ADET).
Bit3~Bit2 ADEGS<1:0>: ADC FE{Hfil& Bk ENL;
00= T F&EE;
01= EFE;
10= RE, HIER;
11= PWMBEHIMZES.
Bit1~Bit0 - IxE, A0,
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23.6.4 ADIEIE®EFEFHESE ADCCHS
0xD9 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADCCHS - - CHS5 CHS4 CHS3 CHS2 CHS1 CHSO0
5 R/W RW R/IW RW RW R/IW RIW RIW
S{E 0 0 0 0 0 0 0 0
Bit7 - 1XE, A0,
Bit5~Bit0 CHS<5:0>: 1RINBIEIEEFNL;
000000=  AINO; 010000= AIN16; 100000= Zkifa];
000001= AIN1; 010001= AIN17; 100001=  Zkifa];
000010= AIN2; 010010= AIN18; 100010= & kifia);
000011= AIN3; 010011= AIN19; 100011= % kifia);
000100= AIN4; 010100=  ZE1Eif(a); 100100=  ZEjkifa);
000101= AINS5; 010101= ZE1Eif(a); 100101=  ZEikifE);
000110= AING; 010110= ZE1EifIa); 100110=  ZEikifE);
000111= AIN7; 010111= #&iEif(a]; 100111= AIN39;
001000= AINS; 011000=  #E)Eif(a]; 101000=  AIN40;
001001= AIN9; 011001= #EiEif(a]; 101001= AIN41;
001010= AIN10; 011010=  #E1Eif(a]; 101010= AIN42;
001011= AIN11; 011011= ZEiEif(a]; 101011= AIN43;
001100= AIN12; 011100= #E1Eif(a]; 101100= AIN44;
001101= AIN13; 011101= ZEiEif(a]; 101101=  #Zkifia);
001110= AIN14; 011110= ZE1EifIE); Hfh= ZE351E];
001111= AIN15; 011111= #&Eif(a]; 111111=  JLADCONO.ANACHIHER.
23.6.5 AD KB 2T HIFFEE ADCMPC
0xD1 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
ADCMPC - ADCMPPS - ADCMPO - - ADDLY9 ADDLY8
s RW R/W R/W R/W RW RW RIW R/W
S4E 0 0 0 0 0 0 0 0
Bit7 -~ 1&E, HA0.
Bit6 ADCMPPS:  ADCLEE# e84 AR MR IRAT ;
1= #ADRES<ADCMP, MJADCMPO=1;
0= #ADRES>=ADCMP, MJADCMPO=1.
Bit5 - &%, WAHO0,
Bit4 ADCMPO: ADCLEEE g2 L.
ZALHIEADCEL R il H AV 4EIR, BRADCEE R R AP S EHNZ AL,
Bit3~Bit2 - RB, mHA0.
Bit1~Bit0 ADDLY<9:8>: ADCHE {4 fill & HERTELHE[9:8] 1L
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23.6.6 AD L ERHIET 735 ADDLYL
0xD3 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADDLYL ADDLY7 ADDLY6 ADDLY5 ADDLY4 ADDLY3 ADDLY2 ADDLY1 ADDLYO
pEAS] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0 ADDLY<7:0>: ADCHRE il & 1T R 8 #E (K 84 .
23.6.7 AD ¥IEHE/=1L ADRESH, ADFM=0 (EX5%)
0xDD Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
ADRESH | ADRES11 | ADRES10 ADRES9 ADRESS8 ADRES7? ADRES6 ADRES5 ADRES4
pEAS] R R R R R R R R
SNhE X X X X X X X X
Bit7~Bit0 ADRES<11:4>; ADCLERZEEI.
1244t RN 114100,
23.6.8 AD BiBEFFR{RAL ADRESL, ADFM=0 (EXIFF)
0xDC Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADRESL | ADRES3 ADRES?2 ADRES1 ADRESO - - - -
= R R R R - - - -
SiE X X X X - - - -
Bit7~Bit4 ADRES<3:0>; ADC#HRZEFHFHRL.
12434 st RN EE 3-01iL .
Bit3~Bit0 KA.
23.6.9 AD ¥ iIEHHFRS(L ADRESH, ADFM=1 (HFXt5F)
0xDD Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ADRESH - - - - ADRES11 | ADRESI10 ADRES9 ADRESS8
%5 - -- -- - R R R R
SENE -- - -- - X X X X
Bit7~Bit4 KA
Bit3~Bit0 ADRES<11:8>: ADCLERZEHEI.
12 s st RAIEE 11-810
23.6.10 AD ¥IEFFRIKIL ADRESL, ADFM =1 (HIIFF)
0xDC Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADRESL | ADRES7 ADRES6 ADRES5 ADRES4 ADRES3 ADRES?2 ADRES1 ADRESO
EE R R R R R R R R
SiE X X X X X X X X
Bit7~Bit0 ADRES<7:0>; ADCZLRZFEFEHR(IL.
124 eE RIEE7-010L .
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23.6.11 AD BB B IBEF 785 ADCMPH
0xD5 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADCMPH D11 D10 D9 D8 D7 D6 D5 D4
pEA=] R/W R/W R/W R/W R/W R/W RW RW
SME 1 1 1 1 1 1 1 1
Bit7~Bit0 ADCMP<11:4>: ADCLLEZEHIESBIL.
23.6.12 AD B2 HiRE F8s ADCMPL
0xD4 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
ADCMPL - - - - D3 D2 D1 DO
5 R/W R/W R/W R/W R/W R/W RW RW
ShE 1 1 1 1 1 1 1 1
Bit7~Bit4 A
Bit3~Bit0 ADCMP<3:0>: ADCLLE B $R KA1
23.6.13 AD &EHEITHIFFS
F692H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ADCLDO LDOEN VSEL1 VSELO - - -- - -
BB R/W R/W RIW R/W RW R/W RW RW
SNE 0 0 0 0 0 0 0 0
Bit7 LDOEN ADC_LDOf##E;
1= LDOffgE, &EHERAEIEEVSEL[LOIX NATHEIE;
0= LDO#t, &EHBEASHBIFERE.
Bit6~Bit5 VSEL<1:0>: ADCHEH[E&F{L;
00= 1.2V ;
0l= 2.0V ;
10= 2.4V ;
11= 3.0V .
Bit4 - {RE, WMAO0.
Bit3~Bit0 - {RE, WMA0.
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23.7 ADC Al

ADC R R IF AR BEE E = — i . ADC FHTRIFAIZ EIE2 HFE+ 8 ADCIE {iL, ADC FUFRENLLA EIF2
HEHRPH ADCIF i, ADCIF b TAREES, BRERERE ADCIF IHSHE 1, SRERIF ADC Fi#fFx. ADC B
FRErfERE. HMERAIBET N THAXSESRMEE.

23.7.1 HERREFRR EIE2
OXAA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIE2 SPIIE 12CIE WDTIE ADCIE PWMIE - ET4 ET3
RW RW RW RW RW RIW RIW RIW RIW
SLE 0 0 0 0 0 0 0 0
Bit7 SPIE: SPIFEERENL;
1= RIFSPIRET;
0= Z£1ESPIFHT,
Bit6 I2CIE:  1PCrhBf{FERE(T;
1= RIFIPCHIT;
= 2 F12Crhlf,
Bit5 WDTIE: WDTHBf{FEEENL;
= RIFWDT@E i,
= 2 FWDTEH I’
Bit4 ADCIE: ADCHER{ERENL;
1= R IFADCHIHR;
0= #1FADCHH.
Bit3 PWMIE: PWMzFhBfERENL;
1= RFPWMERE Fhf;
0= % IFPWMERTAE ST,
Bit2 fRE8, A0,
Bit1 ET4: TimerdsRBR{ERE(T ;
= fRiFTimerdsitf;
=  ZFTimerddalif,
Bit0 ET3: Timer3rRBR{EE(T;
= ¥FTimer3rhl;
0= ZFTimer3/hitf.
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23.7.2 HELERIZHIFT R EIP2
OXBA Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIP2 PSPI PI2C PWDT PADC PPWM PLED PT4 PT3
RIW RIW RIW RIW RIW R/W R/W R/W R/W
SLE 0 0 0 0 0 0 0 0
Bit7 PSPI:  SPIFEi i A RITHIL ;
1= WEASRPH;
0= ®ERERFH.
Bit6 PI2C:  PPCHEfLICRITHINL;
1= WE ISP
0= &ERERKFHT.
Bit5 PWDT: WDTHE S RI=HINL;
1= REASR TP
0= ®EHNERH U,
Bit4 PADC: ADCHU S RITHINL;
1= REASRTPU;
0= ®EHERF U
Bit3 PPWM: PWMAR RS = HI4L
1= REASRTPU;
0= ®EHNERH U,
Bit2 PLED: LED P& P il S Rz 5L
= REASRTPE;
= EERREF .
Bitl PT4: TIMER4H B FCRITHINL;
1= ZEASRTE;
= EERREDE.
BitO PT3: TIMER3F UL RITHINL;
1= &EASRTE;
0= WERNEKFH.
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23.7.3 IMEHEIEREN T FER EIF2
0xB2 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
EIF2 SPIIF 12CIF - ADCIF PWMIF - TF4 TF3
RIW R R - R/IW R - RIW RIW
SAE 0 0 0 0 0 0 0 0
Bit7 SPIIF:  SPIE e /RAL, RiE;
1= SPIFF£FHT, CEREENFTETREALRE, WABER) ;
0= SPIR~=5E .
Bit6 12CIF:  1PCRhirfaRir, RiE;
1= 12Cr4rl, CEREAMPERELE, WABIER) ;
0= PCRAEHEHUE.
Bit5 - RE, MA0.
Bit4 ADCIF:  ADCHBfFRENL;
1= ADCHHRTER, THRHEE;
0= ADCH#EKTEM .
Bit3 PWMIF: PWMEFBEiERA, HiE;
= PWM%All, CEREAMPERELNLS, ABEER) ;
0= PWMZKRZ4 rhlif,
Bit2 - X8, A0,
Bitl TF4:  TimerdZERT&&iH H FRIARNAL;
= TimerdErgiat, HNPHRZEFNBEEENEE, BAREEE;
0= TimerdEREETLiEL.
BitO TF3:  Timer3ERT&&iE H P BIARANAL;
1= Timer3ER&RitL, HANTHRSEFNEFENES, BAREEE;
0= Timer3EREELiEL.
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24. fRIRIRR (TOUCH)

FRIRAR R R A LI AR RREIR OISR s, AT BRI EmizsE, SSHBKRE. BHREE, REENHIER

0.
BARSH:
¢ =%IK 26 PMHIEIRER %,
¢ TEIEMIBER.
¢  AHIER NETE/NF 100ms.
24.1 FRIRIEIR(ERFEEIN
¢  FRIRIRERNE D R ROZ BIERER — NS R, BE— S EREI RN A L.
¢ EBRESE. KER SSRENERSMHEBERERETEERE. MEERE, NRETESEXE RS XEE
EWRENF#R.
¢ RNBIMBLNRNEEXRERMMA, R PCB IZAFREXRA 0.1mm KIS,
¢ RNBIMBSHRMNEZAZELETIN. SINES%.
¢ RBNAEIMBESHRIELZEE 0.5mm A EEEMESL%.
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25. Flash #7138

25.1 #hk

FLASH Fli#sR 82187 FhksE (APROM/BOOT) S5iEFZ K #iBF#E (Data FLASH). EFF#SR=HEHR AN 16KB, &7
A R2AREX, BMEXEE 512B. #IEFHETEISEAN 1IKB, 24 2 MEEX, 81 MEXER 5128.
RIS X FFRINAE R 738 (SFR) Xt FLASH Fi#sR#t TR EURIELISSEN IAP TheE, BIMBEIHFKINGESFR (SFR)
AT FEFFZS (8] 1T CRC #5836, F-Fifiial FLASH Z[EfY SFR HE2E T :
MLOCK
MDATA
MADRL
MADRH
PCRCDL
PCRCDH
MCTRL

MLOCK H sl Tt FtEsR1R1E, MDATA HEREA— N FTHHATREEZ/SH 8 L##E, MADRL/MADRH %77
FRIAIE1E MDATA # TRttt st CRC &6 89, PCRCDL/PCRCDH 7732 B F1R#512/F CRC HIEBITESR, MCTRL &
725 T hias el

B FERERIED, ATNEESFETIEEUENIERRE. FERALAFFTIES, SANEBRA LERRTE, EEAH
BIE 2 AIRMRRZU PR BIREWIER. SAMZBREERBF LBER”E, KBEERFELIEBEERGFNBEECER,
AT #HITFRE.

Flash Fi#sREMRBRIENIFHEXIER, TXHFHER. EEEMUMEEZ A, EUTEEEREBRER, BIER
HEBX, REHITHRIEENERE,

SR X F R EMRAD#IT CRC 5, RIGHEM LM CRC16-CCITT Y XE+X124+X5+1" 4K .
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25.2 HXEFH
25.2.1 FLASH ®PHiEFFSE MLOCK
OxFB Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
MLOCK MLOCK7 MOCK6 MLOCK5 MLOCK4 MLOCK3 MLOCK2 MLOCK1 MLOCKO
BB W W W W W W W W
SME 0 0 0 0 0 0 0 0
Bit7~Bit0 MLOCK<7:0>: &S RI1EFEREN (ZFEREHEBIRE ;

AAH= RIFEIEESHEERW/ERRIE;

OOH/FFH= T4 i1k,

Hih= #ZIEFBA.
&2 MLOCK EZEWIESFS (FETEEB/ANEMEMIES):
MOV TA#OAAH
MOV TA,#055H
MOV MLOCK, #0AAH
25.2.2 FLASH HZ{iZHIESERE MDATA
OXFE Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
MDATA MDATA7 MDATA6 MDATA5S MDATA4 MDATA3 MDATA2 MDATAL MDATAOQ
BB R/W R/W R/W R/W R/W R/W RW RW
ShE X X X X X X X X
Bit7~Bit0 MDATA<7:0>: XEF7E g5 3T B NBIEHE.
25.2.3 FLASH 7Efi}ss bt 5725 MADRL
OXFC Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
MADRL MADRL7 MADRL6 MADRL5 MADRL4 MADRL3 MADRL2 MADRL1 MADRLO
BB RW R/W R/W R/W R/W R/W RW RW
SME 0 0 1 1 1 1 1 1
Bit7~Bit0 MADRL<7:0>: 35EGFEIEZEVE NIIERI b K8 .
25.2.4 FLASH 7Ffi%s5 btk 753§ MADRH
OXFD Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
MADRH MADRH7 MADRH6 MADRH5 MADRH4 MADRH3 MADRH?2 MADRH1 MADRHO
E5 RW R/W R/W R/W R/W R/W RW RW
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0 MADRH<7:0>: {5 EF 5 5RE/S NRIER LS8,
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25.25 %2R CRC EHERBIEFTFSZK 8 il PCRCDL
OXF9 Bz | Be | Bs | B4 [ B3 | Bi Bit1 Bit0
PCRCDL PCRCD<7:0>
RW RW RW R/W RW R/W RW R/W R/W
SiE 0 0 0 0 0 0 0 0
Bit7~Bit0 PCRCD<7:0> 25 CRCIEHE %R R8RI iR
25.2.6 1 EF CRC EH4&RYIESTFRES 8 il PCRCDH
OXFA Btz | Bt | Bts | B4 | Bit3 | B2 Bit1 Bit0
PCRCDH PCRCD<15:8>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
Bit7~Bit0 PCRCD<15:8> #2FCRCiEEZRS8I#E
25.2.7 FLASH 7Ffi%s%# #5528 MCTRL
OXFF Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
MCTRL MERR MREG MMODE1 MMODEO CRCADR MSTART
HE R R RIW RW RW RW R/W RW
SNE 0 1 0 0 0 0
Bit7~Bit6 - 1RE.
Bit5 MERR: #{EHEFEN (B0FERKR) ;
1= FEHRIZHRIEF AR, BNHEMI R BB AR R FFH GRER) , BANIREIIEAILE.
0= -
Bit4 MREG: FlashXI#iE$%{i ;
1= EEHEX (K106t E3)
0= EFEFX (R146HHUEETD .
Bit3~Bit2 MMODE<1:0>: #2{ERREF{L:
11=  EBRREEN GERIRERSER N : Yttt ENEANEX)
10=  EiRERN;
01= CRCH#&ER;
00= IEIRIERN
Bit1 CRCADR: 725 CRCHIE Mt #5243 ;
1= ZEoRiNEIRSFEN;
0= HCIAMBHEIEIRAL.
BitO MSTART: ${EFIRITHINL;
1= RBHEFEESIR/W/E/ICRCIKIGERIE GRIERE, THEHEMNEE) ;
0= 5: KUHFEIIEFEEZIZR/W/E/CRCIIEIRE;

% BEEREIRIERB R,

E: CRC#B4%455K /5, CRCADR

M4 S T
IER .
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25.3 IhgEHHIA

FLASH 218315/ 5 18 %2 1ERT, CPU QT EEIRTES, BIESEMAT, CPU %EEITIES

BIEEESRIES /W IUR 6 & NOP 54, a0

MOV MCTRL,#09H

NOP
NOP

NOP
NOP
NOP
NOP

SR{EF A

MOV MCTRL,#01H
NOP
NOP
NOP
NOP
NOP
NOP

HRAEF I

2 CRC K4
£ %7528 PCRCDL/PCRCDH 1,

Z CRC #{ERBEIA R F F1EZS 8], BIBEFMT BRG] £12
HIEME CPU BY4AEUEIT. 1Z2 CRC RIIEF AL, MF MRt 225
#9 MMODE[1:0]=00. CRC I 1ELBINT

1) (ERREFFHESRFFR

TA = OXAA;
TA = 0x55;
MLOCK=0xAA; //ZRAEE 00
2) EMIEF CRC ZHTKISER
PCRCDL=0x00; PCRCDH=0x00.

3) WEREF CRC KIGHEIAFILER ML -

MCTRL[1]=0, i#i¥ MADRL/MADRH i& & f2iaitbiit ;
MCTRL[1]=1, &i¥ MADRL/MADRH & B 43R it .

4)  BEiER CRC&KIgaHs:
MCTRL=0x05.
5) #7185 CRC KILLER:
CRC 455G MCTRL[O]fE 455 0.
6) IREUFERF CRC Kk
PCRCDL Z##2F CRC EE 4 RMK 8 {i;

PCRCDH FH#&F CRC ZEL RS 8 fi.
7) CRC K& RIINEEMIET;
CRC &G4 5 MCTRL1)#HEEZ .

SHFFR MCTRL[3:2[RE, RintbitfisERibiti@id 552§ MADRL/MADRH AfEHECE, HERRE

F=58 CRC #1613 72%, CPU ELET{E, 4 CRC it

LeRithil, $UITRYET CRC &R EEIRE MCTRL
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26. EE— ID (UID)
26.1 ik

FEEEIRERE 96 (IM—HIR5S, EIME— ID (Unique identification). M FMERi8E, APRTREIER.

26.2 UID FH5851AA

uIDO
F5EOH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
uIDO uID7 uID6 uID5 uID4 uID3 uID2 uID1 uIDO
R/W R R R R R R R R
SME X X X X X X X X
Bit7~Bit0 UID<7:0>
uID1
F5E1H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
uiD1 uID15 UiD14 UID13 uID12 uID11 UID10 uID9 uID8
R/W R R R R R R R R
SENE X X X X X X X X
Bit7~Bit0 UID<15:8>
uIiD2
F5E2H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
uiD2 uiD23 uiD22 uID21 uID20 uID19 uID18 uiD17 UID16
R/W R R R R R R R R
SNE X X X X X X X X
Bit7~Bit0 UID<23:16>
uID3
F5E3H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
uID3 UID31 UID30 uID29 uID28 uID27 uID26 uID25 uiD24
R/W R R R R R R R R
SENhE X X X X X X X X
Bit7~Bit0 UID<31:24>
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uiD4
F5E4H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
uiD4 UID39 uID38 uID37 UID36 uID35 UID34 uID33 uUID32
R/W R R R R R R R R
SNE X X X X X X X X
Bit7~Bit0 UID<39:32>
uID5
F5E5H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
uID5 uiD47 UID46 uID45 UiD44 uID43 uiD42 uiD41 UID40
R/W R R R R R R R R
SNE X X X X X X X X
Bit7~Bit0 UID<47:40>
uID6
F5E6H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
uID6 UID55 UID54 UID53 UID52 UID51 UID50 UID49 uiD48
R/W R R R R R R R R
SiE X X X X X X X X
Bit7~Bit0 UID<55:48>
uID7
F5E7H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
uiD7 UID63 UID62 uID61 UID60 UID59 uID58 uID57 UID56
R/W R R R R R R R R
SME X X X X X X X X
Bit7~Bit0 UID<63:56>
uID8
F5E8H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
uID8 uID71 uID70 UID69 UID68 uID67 UID66 UID65 uID64
R/W R R R R R R R R
SNE X X X X X X X X
Bit7~Bit0 UID<71:64>
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uID9
F5E9H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
uID9 uID79 uID78 uID77 uID76 uID75 UID74 uID73 uID72
R/W R R R R R R R R
SiE X X X X X X X X
Bit7~Bit0 UID<79:72>

UID10 (OXF5EA)

F5EAH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
uUID10 uID87 uUID86 uID85 uID84 uID83 uID82 uID81 uID80
R/W R R R R R R R R
SNE X X X X X X X X

Bit7~Bit0 UID<87:80>
uiD11
F5EBH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
uUID11 UID95 UiD94 UID93 uID92 uID91 UID90 uID89 uID88
R/W R R R R R R R R
SiE X X X X X X X X
Bit7~Bit0 UID<95:88>
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RGBLES 7S (CONFIG) £ MCU #¥A55 AT FLASH &I, EFTREFEREZRE. EESTUTAHS:
1. WDT (BITARAILEARIEE)

® ENABLE SEHIFTF WDT
® SOFTWARE CONTROL (ZkiA) WDT T{E/5 3 WDCON 758 WDTRE {5
2. PROTECT
® ENABLE FLASH XE3 /N, S a9KaSA 00H, B IE#HNIFRRR
® DISABLE (Zkik) FLASH X34 fin2
3. FLASH_DATA_PROTECT
® DISABLE FLASH ##&X 7%
® ENABLE (Zti\) FLASH #iEX %, MZEERSHERIEERAEH 00H
4. LVR (REELD
e 1.8V (BN e 20V
e 25V e 35V
5. DEBUG GEif#EzR)
® DISABLE (ZiA) Wik iE 221k, DSCK, DSDA 3IBBMLi®E 10 O
iR FEE, DSCK, DSDA SIMECERIEIX O, 5IBIXTN

6. OSC (RFARN)

® HSI (EiA) 48MHz
® HSE
® | SE(32.768KHz)
®  LSI(125KHz) 125KHz
7. HSELSE_SEL (&iRO#R%HHNIERE)
® OSCIN/OSCOUT AS HSE HSE #%[03 OSCIN/OSCOUT
® OSCIN/OSCOUTAS LSE LSE i[O OSCIN/OSCOUT
® NONE /

8. SYS_PRESCALE (ZRZETHhFNSERE)
®  Fosc/l (BRIN)

® Fosc/2
® Foscld
® Fosc/8
9. HSI_FS (A8 RC #3528 7 4L )
® Fus/l 48MHz
® Fusl2 24MHz
® Fusi/3 16MHz
® Fusi/6 (EIA) 8MHz
10. EXT_RESET (UMBENEE)
® DISABLE (ZkiA) SMERE AIEEIE
® ENABLE SMERE [IfERE
® ENABLE(OPEN PULLUP) SMEREAIERE BT A SR OMER LR
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11. WAKE UP_WAIT TIME ({RERMAEESE54R57 8212 E BURTE BN A 1.0s)
® 50us ® 5ms
® 100us ® 10ms
® 500us [ 500ms
® 1ms ® 1.0s (BN

12. CPU_WAITCLOCK (51885 AT shixs%)
®  1*System Clock (1T) (EKIA)

2*System Clock (2T)

3*System Clock (3T)

4*System Clock (4T)

5*System Clock (5T)
6*System Clock (6T)

7*System Clock (7T)
8*System Clock (8T)
13. WRITE_PROTECT #F /4 X&iF (AIMRIFRXIE, FABARIAXE AR
0000H-07FFH (IRIP/ARIP)
0800H-OFFFH (fRF/TRF)
1000H-17FFH ({RIP/IFIRIF)
1800H-1FFFH (fRIP/ARIF)
2000H-27FFH (4RIPIFRIF)
2800H-2FFFH ({RIP/T4RIF)
3000H-37FFH (IRIP/ARIP)
®  3800H-3FFFH (R4P/ARIP)
14. BOOT (BOOT %= [a]i&#¥)

® BOOT DIS (ZkiA) BOOT X%tk

® BOOT 1K BOOT XZ[E)A 1K
® BOOT 2K BOOT XZ[a)A 2K
® BOOT 4K BOOT XZ[&]} 4K

*:

(1) HEREEAEFM#EEEREh%EE (CPU_WAITCLOCK) #x: #128EHA=Tsvs/CPU_WAITCLOCK.

(2) HIRHHRIEE A HSI. AR RC #RSHRDINEFRA FHSI/L, BGRHHTOIIEIERN Fosc/l, =D& ER, 40
REMEZFHHIEIE N 17System Clock (1T), NISEFRAVTREERSZFHETEIEIE N 2T, HSAEA=Tsvs/2,
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28. EL&AmIE S ER
28.1 TEZmIZREI

AERENRABEPEREITHRITHRIE. R RMET LT 4 RETHK:
o HIRZ

o Iithk
o MR
o sk

AL BITRHIZERSR R EARFIZNRCHIER N, NESRIZAIA SR EITHIE, KA

EEFEHREEIS AP, BEELRITRIEER G AN TERRR:

TR A HE 5k

EIEEEHE (WN3EVDD. GNDREIRFILED, =1REE)
R1 R2
HESIRFESEES
CMS MCU

VDD VDD
GND GND
DAT DSDA
CLK DSCK

LEF, Rl R2 HBESEESRM, BLEMBERE, HEMEWNT: R124.7K. R224.7K,

EBTEMBZRGIXES, DSDA B EETHREME. IREFREBRFERTREM, ZWFIRREEN, ERIEVDIEEAT

R, STERZEBENTRER.

28.2 FEZIFIIRRN

R X3 22 (DSCK, DSDA) FEZ& AR ThAE . anREFE AKX Thae, WEBE R GE B F 785 H A DEBUG 1% & 3 ENABLE.

FEREARERE, SEIEUTLS:
¢ FARIKET, DSCK 5 DSDA OEAERIFIKXO, T rEXIE GPIO RERINEE

¢ FHRETHEANMBRER/ZRRN, ZERERESKZEFLSFILTE, ERSTAERRMREEDEE

#, MWK AR T RE /BN SEPRERRR ER 7 -

o WMFEREIN

¢ PAXRETE S, BMbIEIMEMLEIEIT, WDT, Timer0/1/2/3/4 it #8421k, BE2UR Timerl/4 £ UARTO/1 &Y
BUFRFTE RS, MERIRET Timerl/4 S EIE1T. BERS THEIEITRIME R S A i, iR EETE.
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29. 541 RA

CHESEHEE 5 X: BAEE., BESHE, HREEXEE. HRBEMEFNIES, XLESEMESITE 8051 &

)

o

29.1 FFSiHAA

i) AR

Rn T1EH %= RO-R7

Direct RERE RIS RAM BUB Tkl (00H-FFH) B45TRINAE S 7758 SFR Rttt
@Ri EESUFEFSRE (@RO X @R1)

#data 8 ML HIE

#datal6 ISR 16 LI E Y

Bit MEBEIEF 2T RAM SKEFARINAE B 7785 SFR gzttt
Addr16 16futthiit, kST O0-64KBHELEZS E]

Addr1l 11fuiteht, HbikSEE0-2KBh LS H]

Rel iEpOpsichily

A By
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29.2 #ES—

Bhias | 2

BEHE%

ADD  ARn RmEEmEFaE

ADD  A,direct EmBIMERESUET

ADD A @RI R MEEESURAM

ADD A #data R =gz

ADDC A,Rn 20250 B 17 8 M LR

ADDC A direct RN N E S U B T AR E

ADDC A @Ri R NEE /N 8)#E I HERAMANFEIFRE

ADDC A #data R &SNz BN FNFHALARE

SUBB ARn RN T F IR MEAARE

SUBB  A,direct R MR E %S U B T P AARE

SUBB A @Ri 2 h0 82 18] 3 S HERAMANFLAR R

SUBB A #data R e8RS BB H AR S

INC A R

INC RN FHfFaaimnl

INC direct BEiZSutem

INC @Ri (B3 SHERAMANL

INC DPTR HIEIEE N1

DEC A FEmasml

DEC Rn L

DEC  direct BHESUETRL

DEC @Ri [8)3% S HERAMIEL 1

MUL AB RNREFHREB

DIV AB EMBFRUFFRB

DA A it

EEEEA

ANL  ARn EMBE5EEFH

ANL  Adirect EmMBE5EESUtET

ANL A @RI RmF5EESIERAM

ANL A #data 5

ANL direct,A BEESitBTERMSE

ANL direct,#data BEESitBTE5NAH

ORL  ARn RIMIERF T

ORL A, direct EMBLEEF U RT

ORL A @RI RMFKEPEFHERAM

ORL A, #data I EAvAEIEg

ORL  direct,A BRSBTS RN

ORL direct,#data BizSF kg e B

XRL  ARn EMBFREEFSR

XRL  A,direct EMBHREESUET

XRL A @RI RSB FEESURAM

XRL A #data YR ava=IE

XRL direct,A BixFitB R Zmss

XRL direct,#data BEixFits xR B

CLR A RMgEO

CPL A EIIE=3E12
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BNEFF A
RL A KB LBIABAL
RLC A BEMEEH RS BB
RR A EmBz LRI
RRC A EMsEH RSB BB
SWAP A MBS SRR
BiEEmwmA
MOV  ARn SHESEEER R M
MOV  Adirect BEESU BT EiE R ZmS
MOV A @Ri (B3 S HERAMIE 2 fin2e
MOV  A#data SIBNBGX R NS
MOV  RnA RIMIBFEF TR
MOV  Rn,direct BRSBTS ERS
MOV  Rn,#data hva: kg 2ea-
MOV  direct,A EMBZEERESUET
MOV  direct,Rn SEREEESURT
MOV  directl,direct2 Bttt EiX e EES s T
MOV  direct, @Ri EESUIRAMX B &8 T
MOV  direct,#data SEHEERESU R T
MOV  @Ri,A FnEFiEEESUERAM
MOV  @Ri,direct BHESUE TEEESIERAM
MOV  @Rit#data SRN#EX [EESHERAM
MOV  DPTR#datal6 163 BN #E B R $
MOVC A @A+DPTR EREBERME (DPTRAELD)
MOVC A ,@A+PC ERYBERMSFT (PCAHELD
MOVX A @Ri SMEBRAME TIE R NsS (8fiIiih)
MOVX A @DPTR SMNEBRAMER JTIE R fngs (16fiithiit)
MOVX @Ri,A FNSEEIMEBRAMEB T (8farithiit)
MOVX @DPTR,A FMEFEIMEERAME T (16{ithit)
PUSH direct BHES U B T ENETR
POP  direct KU EIES U BIT
XCH  ARn EMBFEFFRTH
XCH A, direct EMF5EES U B TTRAMAZ
XCH A @RI R R 5EES U B ITRAMAZ %
XCHD A @RI R85 5E#H S Uk 8 T RAMAZ R 44T
HIRBEAE
CLR C CHEZE
CLR bit BHESUALEE
SETB C C BEfx
SETB  hit HESHNEN
CPL C C Bl
CPL bit BHiESU R
ANL C,bit CIZBES5EES U
ANL C.,/bit CEESEESUMNMER
ORL  C,bit CiZ#E s HiES
ORL  C,/bit CEEHEES IR
MOV  C,bit HiESUHnEC
MOV  bit,C CEERES U
TEFFRkaE A
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BNEFF A
ACALL addril 2K ik 3t BB PR £ xR R
LCALL addr16 64K i35 FE A< E A
RET FiEFIRE
RETI iR [E]
AJMP  addri1l 2Kk e B R B X 5 75
LIMP  addr16 64K TR A
SIMP el xR
JMP @A+DPTR XK
Jz rel RNF R0
INZ rel RMEBFRN A0
JC rel CH1%:%%
IJNC rel CHO%R
JB bit,rel HIESUI R
JNB bit,rel BHES U A0
JBC bit,rel BEEFUN RIS, HEZL
CINE  A,direct,rel EMBSHEEISUBATAEER
CINE  A#data,rel MBS FER
CJNE  Rn#datarel SERSIMHIFER
CINE @Ri#datarel (B3 S HE B ST RAMS ST BN RN E4E 7
DJNZ  Rnrel FERBIT H0ER
DJNZ  direct,rel BEESUBRTRIT AR
NOP =ES
ER—{&X—B A4S (Read-Modify-Write)
ANL 1Z% (ANL direct, A 5 ANL direct, #data)
ORL iZ485{ (ORL direct, A 50ORL direct, #data)
XRL BB 55 (XRLdirect, A 5 XRL direct, #data)
JBC BEEFUAAL1E®, HEFZAM (IBC bit, rel)
CPL HUS (CPL bit)
INC fin1 (INC direct)
DEC 1. (DEC direct)
DJINZ WA F0EEF(DINZ direct, rel)
MOV  hit,C CEEES UL
CLR bit BEESUMESR
SETB  bit HiES U BN
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