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16.3.5 TIM1_CRA (OXA06C) .....oorvvrverrerereesessesseesssseessessses e sssses s sssssssessss s ssssssssass s sssssesssssenns 177
16.3.6 TIMI_IER (OXA0BD) ...ooveoververreieeeeeesseessesssssssssssssssssssssssessesssssssssssssssssssssssssssssssssssssssssssenns 177
16.3.7 TIM1__BCOR (0X4070, OXA071) ....ouvverrereeeresreessssessssssessesssssssssesssssssssssssssssssssesssesssssenns 178
16.3.8 TIM1_CRS (OXA072) c.vcvorvvrvereerereesesssssessssseessssssessessssssessessssssssssesssssssssssssssssssesesssasssesenns 178
16.3.9 TIM1_DBRI (OXA074, OXA075) ......cvorverrrereeesresssessessesssssssssssssssssssssssssssssssssssssssssssssssssssnsens 179
16.3.10 TIM1_DBR2 (OX4076, OXA077) c.vecveveerreeeaeresraessessesssesssessesssessssssessssssssssssssssesssssssssassassanns 180
16.3.11 TIM1_DBR3 (OX4078, OXA079) .....ouvvrrveereresreessssessssssessesssessssssessssssssssssssssssssssssssssssssenss 181
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16.3.12 TIM1_DBR4 (OXA07A, OXAOTB) ....eeeeeeeeeeeeeeeeeereeeseeeseeesesessesssesesesesssesesessesessesessesesseseees 183
16.3.13 TIM1_DBR5 (OXA07C, OXA0TD) w..eeveeeeeeeeeeeeeeeeeeeerseeeseeeeeeeeeessesesssesseseessssseseesessseseesesseseenns 184
16.3.14 TIM1_DBR6 (OXA0TE, OXA0TF) wevveeeeeeeeeeeeeeeeeeseeeseeeseeesssessessssssesessssesesessesessesessesessesenes 185
16.3.15 TIM1_DBR7 (OXA080, OXA0BL) ......eveveeereeeeeeeeereeereeeseesseessesssesssesessessesesessesessesessesesseseees 186
16.3.16 TIM1__BCNTR (OXA082, OXA083) .....vveveeeeeeeeeeeeeeeeereseeeeeeseseeesesssesssessseessesseseessssseseesessseseenes 187
16.3.17 TIM1__BCCR (OXA084, OXA085) .......vveeereeeereeeereeeersesssessesessesssesssesessssesesessesessesessesesseseees 188
16.3.18 TIM1__BARR (OXA086, OXA087) ....eveveeereeeereeeereeeereeessesessesessesssesessssssssesessssesessessssesessesanes 188
16.3.19 TIM1__RARR (OX4088, OXA089) ......cvrveeeeeeeeeeeeeeeeeereseeseeeseeeeesessseessesssesssesseseessssseseesesssseenes 188
16.3.20 TIM1__RCNTR (OXA08A, OXA08B) ......vevereevereeeereeeereeeeseeeseeeessesssesessesssseesssessessessesessesesseseees 189
16.3.21 TIM1__UCOP (OXA08C, OXA08D) ......vuveeereerereeeereeeereeesseeesseesssesssesessessssessesessssessssessssesssseseees 189
16.3.22 TIM1__UFLP (OXA08E, OXA08BF) .......vveeeeeeeeeeeeeeeeeeseeeesesssesssesssssesessessssesessesessessssssesseseees 189
16.3.23 TIM1__URES (0X4090, OXA091) ....evveeereeeereeeereeeereeeseeeesseeesssssesesesessesessssssessessssesesseseees 190
16.3.24 TIML_KRMAX (OXA092)......veeveeeeeeeeeeeeeeeesesesseeeseesssesessessssssssesessessssessssessesssssssesesssssssseseees 190
16.3.25 TIML_KFMIN (OXA093)......eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseeseseeseseesesessesessaseesesessssesesesssesssesssesssees 190
16.3.26 TIM1_KF (OXA094, OXA095) .....uveveeeeeeeeereeesreeeesesssessssessssssssesssessssesssseesesessssesssssssssesseseees 190
16.3.27 TIML_KR (OXA096, OXA097) ....veeeeeeeeeeeeereeesreeeesesssesssssessssssesssessssessssesesssssssssesssssesseseees 191
16.3.28 TIM1__ITRIP (OX4098, OXA099)........eeeeeeeeeeeeeeeeeeeeeereeeseeseseesessesessesessesessessssesessesessesessesesseneees 191

7 200 1T 4 =T 72N 192
17, L THMEI2 B E T oottt et e et et et eee et eeese et ese et es et aaeseeeeeeeseneeeneneeeeeeeneneneenes 192
17 L L T B oottt et ettt ettt e e e e e e e e eeseeeeeeeeeseeeeeeeeeee et en et et ereneeerarenanans 192
17.1.2 TIM2__CNTR PTG FITE B .ottt ettt eees 193
17,03 T AT oottt ettt ettt et ettt et a e et et e et et et et st et et et ene et enetee et et aneanans 193
17.1.3.1 TIM2__ARR/TIM2__ DR FJEEE ..ottt 193
17.0.3.2 1B T LT ettt ettt ettt et e et ee e e e et ene et eneeeaneneeeeneenanas 193
17,033 PWIM BT ettt et et et e e et et et et e e et eeeseeeeeeeneneeteeeaeeneeeeeenearenas 194
2 Y o= TSRS 194

17. 1.4 B NAZE S BBV IV oo e et e e et s e e ee s e e eesseeeeeesseeeeeesnaeens 194
17. 0.5 FNTE FRAELTR oottt ettt ettt et et ee e et et eeeeeeeeesee et et en et et et et eeeeaeananaes 195
17. 1.6 FANTI BT TR oot e e e e e s s e e s e eeeseeeeeeeeeeeeeeneeeeeeeeeeesesesenes 196
17.0.7 QEP&RSD FELTX, ..ottt ettt e et et eee et e e eeees et e et ee et eeeneeeeaeeseueaeeneeeeeeeeeeneananas 197
17,070 R T B B TR oottt ettt et ettt et et et ettt et e eeeeeeeeaneen 198

17. 0.8 2 TR TR oot e et eeee e e e e e e eee et ee et et et eeeeerarenenaes 199
17,2 TN 2 T T B oottt ettt e et e et e e e e e et e e et ee e et e e et e et ee et eeeaeeeeeeeseae et es et aaeneaseseaeeaeneeaeeeeeeeeneneneanes 200
17.2.1 TIM2_CRO (OXAL) et ee e eeseseeeesesseeseses e eseeeseseeseeeseseeseeesaseesesssseesesssesaenes 200
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17.2.2 TIM2_CRL (OXAD) .ve.verrvereereveeeseeeseesssssssssssssesssssssssssssssssesssssssesssssssssssssssssssssssssesssssssssnsenns 201
17.2.3 TIM2__CNTR (OXAA, OXAB) .....oorvvrvereoreeeeeeseesseessessessssssessesssessssssssssssssssssssssssssssesssssesssssens 202
17.2.4 TIM2__DR (OXAC, OXAD) .....oorrveeereeereseeseeiesesssesssssesssssssessesssssssssssssssssssssssssssssssesssssssssnsenns 202
17.2.5 TIM2__ARR (OXAE, OXAF) .....oorveeereeeeeseeseeesessseessessessssssessesssssssssssssssssssssssssssssssesssssssssssenns 203

18 TIMEI3/TIMEIA.....eeeeeiieeeeiirieeeiirrtreetrereesestesassesesssssssesssssseessssssesssssssessssssesssssssessssssesssssssesnsssssnnns 204
18.1 Timer3/Timerd FEAE T ..ottt 204
1811 ZIATIRR <ottt ettt s et aenae s 204
18.1.2 TIMX__CNTR FEIEZE FITI L .ottt 204

18 L3 HIHEARIIR oottt sttt 205
18.1.3.1 Eh /MR A EE AT Lot 205

18.1.3.2 PWM T H oottt 205

18.1.3.3 HIIFIAE oot 205

18.1.4 IS ST FIILIIREI <ot 206

(R TANE [7 5 V OO 207
18.1.6 Timerd ] FG FHIFITZN (oot 208

18.2 TIMEI3/TIMEIA ZEATRE 1oveveeeeeeeeeeseseesesseee st ss s s s s e s s s s s e ss st ses s sasssanss s nsaesasnsensneas 208
18.2.1 TIMX_CRO (OX9C/OXIE) (X = 3/8) cervuveerrereeererseeessssesssosssessssssessessssssssssssssssssssssssssssssssssansens 208
18.2.2 TIMX_CR1 (OXID/OXIF) (X = 3/4).c.cvuveerreeeereesressissesssesssessesssessass s ssssss s sessss e 209
18.2.3 TIMX__CNTR (0XA2, OXA3/0X92, 0X93) (X = 3/4) cvrrveeveeeeereseesreseesseesesssssesssesssessesssessessens 210
18.2.4 TIMX__DR (OXA4, OXA5/0X94, 0X95) (X = 3/4) ce.urvververersreesrenreessesessseessesssssssssssssnsessssssssnsens 210
18.2.5 TIMX__ARR (OXA6, OXA7/0X96, 0X97) (X = 3/4) ..cveveererereeseeeseeseesseeseessessesssesssesesssesseneens 210

3 TR A ol 211
19,1 SYSEICK FEAE T .ottt 211
19.2 SYSHICK BT FE B wvvvveveeeeeeeeeeeeeeeseeeteteses e et et et eaeseseeeteseseseseasetesesese et et ssesesess s esesesessssesssasesesesssssesanas 211
19.2.1 SYST_CR (OXAOB4) ....oovoeeeveeeeeeeesesssessessse s sees st ssass s ssssssss s ssss s sesssessss e 211

20 DFIVET ..iciiieieiiiiiieiieeteieteteetaseestaserassesssaserassesssasssassesssnsssassesssasesassesssnsesassesssnsesnssasssnsesnssnsasnsene 212

20.1 DAVEr FEAEULEH .ottt 212
20.1.1 FUBSBOQL DIiVEr fAIAT ivevuiveisiieieieissieiseiessetesssiessse st st sssae s es s ssss s s sssssssssessnsnns 212
20.1.2 B HIFEREII oottt 212

20.1.2.1 TFETELEAFER ..o 213
20.1.2.2 B HE BE G oo 213
20.1.2.3 T ettt ettt a et n ettt nee e 215
20.1.2.3.1 EEERUTEL T oottt 215

20.2 DIVEE BTATRR cvvevereereseesissesissessssssssssssssesssssssssssssssssssssssss s s s s s s s s s s es s s s s b s s bbb b s s s b s s s ssnans 215
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20.2.1 DRV DTR(OXA060) ..e.eveeeeeeeeeeeeeeeeeeeeeeeeseeeeseseesessesessesesssesssessesessasasssessssessessesessesessssessesanes 215
20.2.2 DRV_CRO (OXA062) ...eeveeeeeeeeeeeseeeeeeeeseeeseeeesesesseeessaeseseseesssessssaesesesessssssesesessesssessesesssesaesesnes 215
20.2.3 DRV_CRL (OXA0B1) ...eeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseseeseesesessesessesessesessesessesaessessessessesssessesessesessenanes 216
20.2.4 DRV_OUT (OXFB) w.vrveeeeeeeeeeeseeeeseseeseeseseesessesessesessessssesesssessesessesessasasssessessessessesessesessesessenaees 218
20.2.5 DRV_CMR (OXA05C, OXA05D) ....eeeveereeeeeeeeeeeeeeeeeeeeeseeeseeessssssaeseseseseesssssesessesssssesesssesenesnes 218
20.2.6 DRV_ARR (OXA05E, OXAOSF) .....vveeeeeeeeeeeseeeeseeeeseeeeeeesessesessesessesessesassesessessessesssesssesssessenenes 219
20.2.7 DRV_COMR (OXA05A, OXA05B).......veeeeeeeeeeeeseeeeeeeeeeeeseseesesseseseesssesessesessessesssessesessesessssesseseess 220
20.2.8 DRV_DR (OXA058, OXA059)......veeeeeeeeereeeeeeeeeeseseeeeseseeseeeseeessssssaesssesessssssssesessssesessssssssesseneenes 220
20.2.9 DRV__CNTR (OXA066, OXA067).....eeveeeeeeeeeeeereeeeeeeeeseeseseesessesessesessesassesessessssesessesessesessssessesaess 221

b T 222

D3 v TSRS 222

2L 2 B A A TAT 1 oo e e et e et e e et e e e e et e e e s s e e s s eeeeteaesesesesesee et ee e s et et ee et ee e e e e s e e e eenene 222

2L 3 B B A B T o e e e et e et e e et e e e e et e e e s s ee e ee e s eeee e e s e s e s e s et et ee et et et et et et et et e e s e e e e e neaene 222
21.3.1 CAL_CR (OXA044, OXA0A5) .......eeeeeeeeeeeeeeeesseeseseeeeseeseseeseseeseseessees e seseseesessessesessesesssessenees 222

22 WDT eeeieieeeeeeeeeeeeseeseessessessessessessesesssessesssssesessessssssessessessessessesesssessessessessessessessessestensensensensensenes 224

22 L WD A0 T B I oo e e e e e s e s s e e ev s eeeses s sseses s esesesesessesessseesesesssessesessessesesseneesns 224

222 WDT BT oo ee et e et et e et e s e e s e e e seeeeeeeseseeeeeseseeeeeeeeeeeeeaeessesssesenenenanes 224

22,3 W DT B AT B oottt ettt ettt et et e et e et et et et et et ettt et et et eae et et et eneneaneee et ea et eaenteaeneaeeneeeanes 225
22.3. 1 WDT_CR (OXA026) ... eeeeeee e eeteee e eeeeee e ses s e eseseses e et sesessesesesesseseseseesesssseenenes 225
22.3.2 WDT_ARR (OXA027) .o eee e eeeeeeee s eeseseeseseesesesaessesessesseseesesssesesnessnenes 225
22.3.3 COFGL (OXA0LE) oot eee et e et ee e e s eseseseeeeseses s e s et sesessesesesesseseseseesesssenaeneees 225

23 RTCuuueiueeeueieeeteeseetesseesteesesteesesssessessseestsasesstsssesntsssesstsasesstsesesnseesesseensssesstsnsesstensesnsessesnsessesnsans 226

P T N LR 7 NS < i TSR 226

23,2 RTC B T oottt ettt et e et e e et et e e et e e ee e et es et eaeaeesee et eneneeneeeeeeneeeeaeteneneeeeneasenes 226

23,3 RTC T T B eevereeeeeeeeeeeeeeeeeeeteeeeteueeeeeeeeaeee et eeeeeee et e et ea et eseseeeeeeasesenteseneesee et eneneaeeeeaseneateseneeeeneaeeneaeenes 226
23.3.1 RTC_TM (OXA02C, OXA02D) .....eveeeeeeeeeeeeeeeeeeseeseeeeseseeseeeeseseesesseseseesesseseseesesesesssesssesssessneees 226
23.3.2 RTC_STA (OXA02E) .o eeeeeeseeeeeeeeeeeeeeseeeeeseeaeseeesseeesseesseesssaesseseesesesesseseesesesssessesaees 226

P 1 o RS RRRRR 228

22 L 1O TRl ettt ettt et e e e et et ea et eeeee et ee et eae e ee e et eaeeteaeeeeeeaeeeeae e eeeeeeeeaeananns 228

28.2 10 B B T oottt et ettt ettt e ettt et ettt et aa et et et e eneat et ereaneare e et arearennenes 228

24,3 10 B T B oottt ettt ettt ettt et ettt et et et e teae et et et enenteae et et eue et eaentaaeneaeeneneans 228
24.3.1 PO_OE (OXFC) vrveeeeeeeeeeeeeeeeeeeeeeeeeeees e eeseseeseseeseeseseessessesesseseseseseesaessesessessessesesseseseesessenaees 228
24.3.2 PL_OE (OXFD) et eeee e eeeeeeeeeeeeeeeeesseeesseeeseeaessesseesssesseeesssaessessesesasesssassesesseesssaees 228
24.3.3 P1_AN (OXA050) ...eveeeeereeeeeeeeeeeeeeeeeeeseeeeeeteseseseeeeseeseseseseeeesesesesaesesssesssseseseseesessssaesesssesaeneees 229
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26.1 ADC fHj A
26.2 ADC HE ]
26.3 ADC #E1E 13 B
26.3. 1 MHFREEREIR oo
26.3.2 filt B RBERET (oo
26.3.3 FTHELIEFE T oo
26.4 ADC A7 4%
26.4.1 ADC_CR (OXA039)........oorrerrecreerensssessaessessssssssssssssesssaenns

24.3.4 PO_PU (0X4053) .....vooveoveeeeeesessesseesssesssesssessssssesssesssesnnes
24.3.5 P1_PU (OXA054) ....ooovverrrereressesrenssessseesssssssssssnsssssssssssnnes
24.3.6 PX_PL (OXA052) w..oovooveeeeeeeesessessesssessseessessssssesssesssenees
24.3.7 PH_SEL (OXA04C) .....ooveoeeeeeeeeeeeessesseeessesseessssssesssesssennes
24.3.8 PH_SELL (OXA04D) ......oovverveereerensenssnssessssessssssssssesssesnens
24.3.9 PO (0X80)....oo.vvereerrveeeeeeeesessessesssesssesssesssssss s sesssesnens
24.3.10 PL (OX90) c..e.vvooreerveeeeeeeeeeesessesseesssesssessse s sesseeeees
25 (R AL IRER

25.1 I AL AR AR A
25.1.1 TSD_CR (OXA02F).....eoveoreeeeeeeeeeeeeesessesseeseseesseesse s
25.1.2 TSEN_DR (OX8048) ........ovververeeerensensenssessseessssssssssenssesnens

26.4.2 ADC_MASK (0X4036, OXA037) ...oveeoorveeeererreeessreeeressreneenee
26.4.3 ADC_SCYCL (OXA035) ...cooovvveerereeeseeseeeseeeeeeseseeesesseeeeseeee
26.4.4 ADC_SCYC2 (OXA038) ...corveeeeeeeeeeeeereeeseeeeeseeeseeeseseeeeeseeeee
26.4.5 ADCO_DR (OXOFD8, OXOFDO) .........coorveeererreeesereeesssreeesnee
26.4.6 ADC1_DR (OXOFDA, OXOFDB).........coorveeerereeeeeereeerssereesseeee
26.4.7 ADC2_DR (OXOFDC, OXOFDD)......oveeeeveeeseeeeeeeeseeeseseseeereeeee
26.4.8 ADC3_DR (OXOFDE, OXOFDF).......oo.cooveeerereeeeseseeressreeeseeee
26.4.9 ADCA_DR (OXOFEOQ, OXOFEL) ......vveeeoveeeeeeeeeseseeeseeeeeeee
26.4.10 ADC5_DR (OXOFE2, OXOFE3) ....cvveeeeveeeseeeeeeeeseeeseseeeeeseeeee
26.4.11 ADC6_DR (OXOFE4, OXOFES) .....vveooveeeeeeeeeeeeseeessseneeeeeee
26.4.12 ADC7_DR (OXOFES, OXOFE7) «...vveeeeveeeseeeeeeeeseeeseseseeeeeee
26.4.13 ADC8_DR (OXOFES, OXOFED) ......eeooveeeeeeeeeeseseeeseseseeeseeeee
26.4.14 ADC9_DR (OXOFEA, OXOFEB).........ooveeeeeeeeesereeeesseeeeeeeee
26.4.15 ADC10_DR (OXOFEC, OXOFED).......c.veeeeeeeeeeereeeeseseeeeeee
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27 DMA ..o sesssaeses s s s s s b bbb st sa b s bbb A a e bR s bR R AR R bbb bbb s as s s e s aene 245
27. 1 DMA THEE ST oottt sttt sttt 245
27.2 DMA BFFERE oeeeeeeeeeeeeeeeee e ee e sa st a et a ettt neen e 246
27.2.1 DMAO_CRO (OXA03A) ..oovrvereeeeeeeeeeessesseseesssssssessessssssssssssssssssssssssssssssssssassassssssssssssssssssnnes 246
27.2.2 DMAT_CRO (OXA03B) w..oovvrverrveeereeesssseessssssssssssesssssssssssssssssssssssssssssssssssssssesssssssssssssssenses 247
27.2.3 DMAO_LEN (OXA03C) w.vovvveverreeeeeeessessessessssssssssssessssssssssssssssssssssssssssssssssssssesssssssssssssssssesses 248
27.2.4 DMAO_BA (OXA03E, OXA03F) .....vvuveoeeeeiesreeseeesessessesssssssssssssssssssssssssssssssssssessssssssssssssssennes 248
27.2.5 DMAT_LEN (OXA03D) ..oovvoveoeveereeseesesseesssssesssssssssssssessssssssssssssssssssssssssssssssessssssssssssssssesses 248
27.2.6 DMAL_BA (OXA040, OXA04L)........cooveeeeeireeseeseeesseeseesssessssssssssssssssssssssssssssssssessssssssssssssssesnes 249

28 VREF....cueveeeuesessesesssssssesessasssssssssssesesasssssssssssssessssssssessssssesnsassesssnssssesssssesesssssesesnssssesesnsssseseen 250
28.1 VREF B ITHEAE VLT ©.cooceoeee ettt nee e 250
28.2 VREF ZFFERE woeveeveveseeseeesesses s sesssssssssssss s ssss s sasssssass s s e s s sessass st ssassssssss s s s snsasssassassassnanns 250
28.2.1 VREF_CR (OXA0AF)......voeeeeeeeeeesseesesieesesessssesssssessssssssesssssssssssssssssssssssssssessssssssssssssssennes 250

20 FBTEIRAEE o vereerereeereseees s ee st e s sea s b s s bbb e bbb R b b s R R s R s s R nt e 251
29.1 FETERETE I oottt sttt ne e 251

P T = e OO 251
29.2.1 AMP_CRO (OXB0AE) .......vververeeresseenseessesssessssssssssssssssnssssssssssssssssssssssssssssssssssssssssssssssssssasses 251
29.2.2 AMP_CRIL (OXB034) ......ovvereeeeereereesessesssssssssassssssss s sss s s ssssssessessass s sssssesssssasssassssssannes 251

30 EEBEBR oottt s a et e e e a et s et R et e e ae e eRe st ennenenen 253
301 ELBE B EEAE BRI oottt 253
30.1.1 EEBEEE CMP3 oo 253

301 1.1 BEZR I T R oo 253

30,112 FBYE PRI o vvveeeeerereeee ettt ettt sttt sttt aenaes 253

30.1.2 EEEZHRZL CMIPG ..o 254

30.1. 20 N B HEPH S EUITBIEIR oottt 255

30.1.2.2 FUELEREIFETN oottt 255

30.1.3 B BE REE oottt 256

30.2 LR B AT oottt ettt bbbttt 257
30.2.1 CIMP_CRO (OXD5).....ovoverreeieeeessessessssssssesssssssssssssssssnsssssssssssssssessssssssssssssssssssssassssssssssnnes 257
30.2.2 CMP_CRIL (OXDB)....oeoveereereeneeesesesssesssssssessessssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssnees 257
30.2.3 CMP_CR2 (OXDA) «...ooveoveeeeeeeeesesssesssssssessssssssssssssssssssssssssssssssssssessssssssssssssssssssssessssssesnens 258
30.2.4 CMP_CR3 (OXDC) .ovvvoverreeveseessesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssanses 259
30.2.5 CMP_CRA (OXEL) covveoveeeeoreeeeeeeesseessesssesssssssssssssssesssssssssssssssssssessssssssssssssssnssssssessesssssnees 259
30.2.6 CMP_SAMR (OXA0AD) ........ourverreeeeesesseessssssssesssessesssssssssasssesssssssssssssssssssssssessssssssssssssssannes 259
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30.2.7 CIMP_SR (OXD7) cerrveeereeeeeseeessessesssesseessessesssssssssssssssssssssssssssssssssssssssssssssssssssessssssesssnssssennes 260
30.2.8 HALL_CR (OXE2)...vuveerrererrresesssessessssssessessssssssssesssssssessssssssssssssssssssssssssssssssssssssssssssssssenses 260
30.2.9 LEP_DR (OXA0AA) .....ooveeeeeveseeeeesesesseessessessssssssssssessssssssssssssssssssssssssssssssssssssessssssssssssssssesnes 261
30.2.10 EVT_FILT (OXDO) c.vvvvrveoreeeereesseesessesssssesssssssssssssssessessssssssssssssssssssssssssssssssessssssasssssssssesses 261

kY DU N5yl 0NV bR i/l (0] ol ) W 263

3L OVP oottt n e 263

31,2 OCP.oreeeeeeeeee e e sttt a e 263

31.3 OVP & OCP ZFAFRE ovvveeereesesssessessss s sessss s s s s s s s s s s s ss s ss s s s s s s sesaesassaessssans 263
31.3.1 OVEP_CR (OXE3).vureeoeeeieeieeeeesesseesessesssssssssssssssssssssssssssssssesssssssssssssssssssssssesssssssssssssssesnes 263

32 FEJRAEBR....cotieeeceeeccsts ettt sttt a e ettt s s ettt eseaenaan 265

B2 AABETEAGTIU oottt ettt a sttt bttt sttt aenaes 265
321 L ARIEREIU TN +ocvoeveeeeeeee et ss st s st saeseen e 265
32,12 ARJEAEIIERE DL oottt s st eenaees 265
R () B L 2 OO 266

32.1.3.1 LVSR (OXDB) .oovveorveoeeieceeseeseseesss e ssessessssssss e sssssssesssssessssssesssasssssssssssssnsssssesnsnseas 266

X 3 0 TP 268
33,1 FIAS fHTAT ceveevceceeeee ettt sttt sttt a ettt ettt n e st enseraees 268
33.2 FIash FEAEVEE w.voveeeee et 268
33.3 FIash BFATEE cvovevreeeereerssie et s s s st b sttt 268
33.3.1 FLA_CR (0X85) ..uvvurverreeeesriessissesssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssassssssssssssssssssses 268
33.3.2 FLA_KEY (OX8A) ...vurveecveeeereeiessesseesss e ssssses s sass s sss s sass s sss s ssss s ssssassssessssansos 269

ol - o 270
34.1 CRC THAEHER oottt ettt s neenanaas 270
34.2 CRCIE ZTTTR oottt 270
34.3 CRCL6 FEARTZHEIE ...ttt bbbt 270
34.4 CRCIFAVETEI oottt s st saesasnasnaans 271
3441 B HA T AT CRC oot 271
34.4.2 FEETFEE ROM BHE CRC oot 271

34.5 CRC BFFT R coveeeee e seseee e ses e s s s st s ettt s s e st st e st e st saesaenaan s 272
34.5.1 CRC_CR (OXA022) c.ovveocvereerreeeesesseesesseesssssessssssssess s sses s ssssssssssssss s sssssess s sesssassssssenses 272
34.5.2 CRC_DIN (OXB021) .oovvoveereeeeeeeeseeeseessseessessssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssnees 273
34.5.3 CRC_DR (0XA023) .....oovvereerrereonsessssssssssssssssssssssessssssassssssssssssssssssssssssssssssssssessssssesssssssssssses 273
34.5.4 CRC_BEG (OXA024) ......oooverreeeoeresseessesseessssssssesssessesssssssssess s s sssssssssssssssssssesssssasssssssssenses 273
34.5.5 CRC_CNT (OXA025) .....ooovverenreerreeseessssesssssssssssssssssssssessssssssssssssssssssssssssssssssessssssssssssssssenses 274
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35 ARERAETR vttt et ettt st s e s s et a s s s aen 275
351 ARHRAETFUIRT T oottt 275
352 RHRAE T ZFAERE oottt 276
35.2.1 PCON(OXB7) w.vcvvrrvvereeereereeeeeesesaessessssesessssssssssssssssssesssssssssssssssesssssssssssssssssssessesssnsssnsssessenns 276

Lo v L OO 277
361 ARFDLEIITRT T vttt 277
362 ARAD LRI EEAE T oottt 277

BT MBTHILTR cvveerrereresssesesssssesss st sttt et s et et st e Rt R b et et e e Rt e e s e aet s 279
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FEEXiRER

TAFR R N | R AE A P . 51: ABCDIXY]R RABCD A7 [IXYfir
BT IXE R TR . ]: TIMx_CROZE/ZRTIM3_CROANITIM4_CRO
[min] sl f1: [3:0)% 7 Mbit3Fbit0
Pm.n#~Portm (¥ 5En/Mi . f5: PO.0K 7~ Port0ff10-5-3
TR SRR
> R RiE
W: 15
R/W: 7] 130 5
WO: Ru[’5 0
> W1 Hnf5E 1
B OBRMER - I, SRR E RS
B SRS NREARFE LA, A HRMWEE 4
Qi 3 — P FH i ST s B 7 e BRSNS AL, BERIRQIE A BN B 7/
BB AL RIRMECH BB o TR E. Bl Q124830 A0S,
14 ~ 1260850, 11 ~ OB N Hhr . Q128 287 i B S -8 ~ 7.9998(%: 108000
~ OX7FFF),

vV V V
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£ g =) L

ADC: Analog to Digital Convertor #4425

BEMF: Back Electromotive Force Jx Hiz)#

BLDC: Brushless Direct Current JEHill B FELHL

CRC: Cyclic Redundancy Check ¥ L AKLRTIfE

DAC: Digital to Analog Convertor #{fs: i g%

DMA: Direct Memory Access A5k CPU B2 5 WAZ A Bt it 77 5

FG: Frequency Generator % % /f 2%

FICE: Fortior Interactive Connectivity Establishment 4% 152 H 2 3E 3 T
FOC: Field Oriented Control FLNL#i € [A4EHIE, WMARKEAEH]E

FOSC: Fast Oscillator P4 &5 4k

GPIO: General Purpose Input Output & % H i A\ 3

1°C: Inter Integrated Circuit — i 5L (1) X r] — 2] [R]42 471005 L 4%

IC: Integrated Circuit 4 ik H.#%

IDE: Integrated Development Environment 5l & 5%

IRAM: Internal RAM 14 B FEHLA7fif %5

LDO: Low Dropout Regulator /& 22 & L&

LIN: Local Interconnect Network —FiHIRAA B 4738 1M E%,  F T SBlR G P i A R G
LPF: Low Pass Filter {{Gi@E & 23

LSB: Least Significant Bit &A% 2

LVD: Low Voltage Detection 1 H Al

MDU: Multiplication Division Unit 3[4+ 5 ik F 2%

ME: Motor Engine VIR FEALIXBI P b HE 35

MSB: Most Significant Bit #x & # Rz

MOSFET: Metal Oxide Semiconductor Field Effect Transistor 4:J& &L SR BN i
NC: Not Connected A~i%$z

OCP: Over Current Protection i i {#4"

OVP: Over Voltage Protection i JE £

PGA: Programmable Gain Amplifier 7 w5 35 ik 2%

PI/PID: Proportional Integral/Proportional Integral Derivative FCAIFR 73/ ELARIFR 731002 il 2
PWM: Pulse Width Modulation iy 5 & i 1]

QEP: Quadrature Encoder Pulse 1FxZ4mi%#%

RAM: Random Access Memory FfHL1Efi% 2%

i
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RMW: Read Modified Write i-{&24-5154

ROM: Read Only Memory it 4%

RSD: Rotating State Detection il KUK 2

RTC: Real Time Clock S i 4

SCL: Serial Clock Line AT 44k

SDA: Serial Data Line #1745 4k

SFR: Special Function Register #7k I fit 751728

SMO: Sliding Mode Observer HEHAL N 2%

SOSC: Slow Oscillator a7 &, MLAKFE A HTE I
SPI: Serial Peripheral Interface H4Ti8{54: 0

SVPWM: Space Vector PWM 45 7] 2% & ik 55 F5£ 1
TSD: Temperature Sensor Detect i &A% & gs ]

UART: Universal Asynchronous Receiver/Transmitter 75 H# 4785 H: 0
WDT: Watchdog Timer & | 1% 5& i) #%

XRAM: External RAM 4N BEHLTE ¥ %

XSFR: External SFR #MRFR T BE 77 17 2%
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1 RENE

1.1 451%

LY L AP F IR VCC 3 6.5V ~ 20V, VDD5 i i LDO 724

XH%: 8051 A% A1 ME

B2 AWIRZ N 1 802 N RGimT B A

32kB Flash ROM. 7 CRC &5 IhAE. SCHFFRT F Rk MRS R4 T e

256 bytes IRAM. 3.75k bytes XRAM

AR, R, dE

ME: .7 PID #Z#i#itk. FOC #Ht. MDU 4Bt 5Htkdh, LPF

16 bk, FTBON 4 ML

GPIO: 16 1~

JE I 25

> Timer1: J7rBIREN F4Eh] . SCRF B BEN SR BRI, SR
Hall/BEMF {7 & £l

> Timer2: PWM it H A\ PWM [ &5 25 LA BRI i\ 15 PWM s []
TEAS D 2GS U RSN 25 33t B ATLIRD ) A0S 88 s

> Timer3/Timerd: PWM it . i\ PWM (1) 5 25 LRI E A, Timerd SCFF FG fi
B2, Timer3 324 40MHz i AR

>  Systick & #%

> RTC Ehf#s

WAE N

1/~ SPI

14~ 1°C

14~ UART, SCRFHLZRRIA

1A LIN, SRR LIN WA &, SCRPERAME,  SCRFT- B 2R SR R AR A,

YR E B FE

> 2i8iE DMA: 37 £F I2C/SPI/UART/LIN ¥z %%

RSN

> 127 ADC: i VREF. 4N VREF {EZ% ik

> ADCHiE%: 11 #iE

> WHE VREF &%, WficE 3V. 4V, 4.5V, VDD5

> T A I

YV V V
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> 2 BRI LA
> DAC: 161
B R
> WE MOSFET, L#f+ FHf=0.25Q
> IKEPHA R 0.6A
> MHERIRME I 1A
B FOC IR ZHRFRHEE . XHFE. = R RERAT
W PR EIRED R SVPWM £3iil, A6 F = A0 AR 38 14 PSS M SRS P AH D E L, SCRE
X EEL B LT RAE
m A
>  WHE 20MHz =i RC k%7
> W 32.8kHz fiki# RC % #%
WDT
LVD
T B AL K
PIZkii] FICE Phil R A8 4l e
AEC-Q100 iAilE(Grade 1)

1.2 MRAGS
RO IRZE R, KT, AV, RERER, e B .
1.3 §fig

FUG880Q1 & — kA B H 51 #E(ME)AT 8051 A%, [FINt N E MOS SR 28 ) itk BE FHLAK
FEHF . ME 45 7 FOC. MDU. LPF. PID. SVPWM &% Zrfiiitk, W ik [ shse il
J&/TC /& BLDC HIHL/PMSM [ FOC 35/ 77 Mk sh g FAE],  HICHF AR 3 EpLe) SVPWM $2
fill; 8051 PWIZHI T SHU ML B A H W F 5 A0EE, BUZFHAT TAESLIE Fh s R L%l Horp 8051 Py
BRFR a2 N AT B 2T, & 7 WA mdis HMCRAE . it =id ADC. CRC. SPI.
2C. UART. LIN. Z#f Timer Z52Jfg, HH LIN BHCSCREE IR N2 MWL E BT DhRE. NE
MOS Iz, FISCHFRK 0.6A MIKANHIi. MNEmE LDO, i&H T BLDC/PMSM HIALM 75
FOC Izl & W FH 253 LK) SVPWM Fisiil .
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1.4 RFHEE]

1.4.1 FU6880Q1 INEEIERE

X vce

» LTX
RX
F»Z HBIAS
Lg VDD5
e vee

SCL
SDA

LIN PHY

P1.1/TIM3/LIN (X} LDOS

<> MISO

<> NSS
» [€» SCLK

o

S—>» ™D

% l«— RXD

- [€—» FICED
i

~ [<—» MOSI

Auto-address ‘ LIN ‘ 12c

LINOUT [X]

>
>

v

[ omaA | [TIMER4 | [TIMER3 | [TIMER2 | [ TIMER1 | HALL/
BEMF

i

P0.0/TIM4S/TXD/LTX [} p vee
P0.1/TIM4/TIM3S/RXD/LRX X
P0.2/HAL1S/TXDS/SDA [X}
P0.3/HAL2S/RXDS/SCL [}
P0.4/NSS/QEPZ/OLDBG [X}
P0.5/HAL1/SCLK [X}
P0.6/HAL2/MOSI X}
P0.7/MISO/TIM2S/QEPA [}
P1.0/TIM2/QEPB X}

TIM4 <|
TIM3 €|

TIM2

PORTO

Protection

Pre-
Driver

XX
s<c

P1.2/TXDS2/FICED [X
P1.3/HBIAS/ADS [Xi
P1.4/AD6/HALO [X!
P1.5/DBG/AD7 [Xi
P1.6/VREF X
P1.7/RXDS2/RSTN/FICEK X

PORT1

R B

X vsL

Vss X

=<c

SMP

l«—
le—
VScaler |€«—
le—

1-1 FU6880Q1 LijHEHEE]
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1.5 Memory Z5[H]

PN A4 25 18] 73 v dE 443 1] (Program Memory) FI 5 4% 7] (Data Memory), #5458 [ 37 ik 45

Data Memory (IRAM) Data Memory (XRAM) Program Memory
OxFF OXFFFF OXTFFF Last Sector
0x7F00
Upper 128 RAM SFR
(Indirect Addressing (Direct Reserved
Only) Addressing Only)
0x80 0x4100
0x7F
0x4020 XSFR > User Program Area
Direct or Indirect
Addressing
Reserved
Lower 128 RAM
?)’S(l)? > (Direct or Indirect O0xOFFF ADC Result(R)
Addressing)  0x0FD8
Bit Addressable MDU
0x0EF8
0x20
O0x1F
General Purpose XRAM
Registers 0x0082
0x00 0x0000 0x0000 Interrupt Vector

&l 1-2 Memory % [a] 73 i

1.5.1 Program Memory

#5473 [A] n] F-1EJE # (0x0000 ~ OX7FFF). #8542 A 47/ N Flash, HTAAEiEHIFET .
0x0000 ~ 0x0082 & Eihht X, HFHRESAhBFREFRGHAE. &5 —MEKX
(0x7F00-0x7FFF) N e & A &5 A P B3 147 .

1.5.2 Data Memory

B 2% 1) 3 A 8E 23 18] (External Data Memory) Al P #5 %54 %5 [ (Internal Data Memory), 111
1-2 fiiR.

A 2 18] (3t T A (0x0000 ~ OXFFFF), X ATt MOVX 541l Hrr e if o s
174t 1) XRAM(0x0000 ~ OXOEF7). 4™ J& 4 il 5 17 %5 2% [ (04020 ~ 0x40FF). MDU 75 {725 (7 X 5
(OXOEF8 ~ 0xOFD7). ADC #4425 A7 fif X 45(0xOF D8 ~ OXOFFF).

A0S A 2 [ (14 M k55 A (0X00 ~ OXFF).  HiH1(0x00 ~ Ox1F)Jyid F 2 A a1, (5 4 4,
2184, 32 AMMBEHIFAEAE. (0x20 ~ OxX7F) Al RAM Z5[a], SCHF B BT bRl Fhk v i, 3
r}1(0x20 ~ Ox2F)f 16Bytes 737 F-hk#4F . (0x80 ~ OxFF), fE[E4ShEVTIN, F&17 RAM %54,
HEEFHEiE, $8m SFR Z3[H].

/|
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1.5.3 SFR
2% 1-1 SFR Hudik-pessf
Addr 0(8) 1(9) 2(4) 3(B) 4(C) 5(D) 6(E) 7(F)
0xF8 DRV_OUT INT_SR6 PO OE P1 OE
0xFO0 B INT_SRO INT _SR1 INT_SR2 INT _SR3 INT_SR4 INT_SR5
0xE8
0xEOQ ACC CMP_CR4 HALL _CR OVCP_CR
0xD8 EVT FILT CMP_CR2 LVSR CMP_CR3
0xD0 PSW EXT1 IE EXT1 IF CMP_CRO CMP_CR1 CMP_SR
0xC8 RST SR
0xC0 MDU_CR
0xB8 LIN CR LIN SR LIN CSR LIN_ID LIN SIZE LIN BAUDL LIN BAUDH
0xB0
0xA8 1E TIM2 CR1 | TIM2 CNTRL | TIM2 CNTRH| TIM2 DRL TIM2 DRH TIM2 ARRL TIM2 ARRH
0xA0 TIM2_CRO TIM3__CNTRL | TIM3__CNTRH TIM3__DRL TIM3__DRH TIM3__ARRL TIM3__ARRH
0x98 UT CR UT DR UT BAUDL UT BAUDH TIM3 CRO TIM3 CR1 TIM4 CRO TIM4 CR1
0x90 P1 CK CR TIM4 CNTRL | TIMA CNTRH| TIM4 DRL TIM4 DRH TIM4 ARRL TIM4 ARRH
0x88 TCON IPO IP1 1P2 IP3 CHIPIDL CHIPIDH
0x80 PO SP DPL DPH FLA _KEY FLA CR PCON
T
B AN RIS 1M R A4S, IR RN ST, FEMAHTER AR |5

B A7 AR 3 B R A R
B B HLER 16 A A7 e i o IR, A AT R Mk M8 AR ALIN, AP fFas B A E AL, S
B AME A IR BT DRI AP A7 SRR s 8L, N RS AL PRI, Mi(RBALIS, BRI
fH, IFARSEIHE.
B RIS LA 8L, P8, T HAAMURE AR, AER k8 imiE R B8 .

V11
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1.5.4 XSFR
% 1-2 XSFR Hbdik-pesf
Addr 0(8) 1(9) 2(8) 3(B) 4(C) 5(D) 6 (E) 7(F)
0x40ES DEL_THEH DEL_THEL
FOC__ POWH
0x40D8 FOC_EOMEKLPF FOC_ POWL FOC_ TAMAXH FOC_ TAMAXL FOC_ TBMAXH FOC_ TBMAXL FOC_ TCMAXH FOC_ TCMAXL
ST VABK
0x40D0 FOC_ FALPH FOC_ EALPL FOC_EBETH FOC_EBETL FOC_EOMEH FOC_ EOMEL
0x40C8 FOC_ IBH FOC_ IBL FOC_ IAH FOC_ TAL FOC_ THETAH FOC_ THETAL FOC_ETHETAH FOC_ ETHETAL
054000 FOC_ IBETH FOC_ IBETL FOC_ VBETH FOC_ VBETL FOC_ VALPH FOC_ VALPL FoC_ICH FOC_ICL
FOC_UDQCPSH FOC_UDQCPSL
0x40BS8 FOC_ UDH FOC_ UDL FOC_ UQH FOC_ UQL FOC_IDH FOC_ IDL FOC_ IQH FOC_ IQL
FOC_ OMEESTH FOC__OMEESTL
0x40B0 ST OMEESTH ST OMEESTL
. U, FOC_THECOMPH ] ]
054048 FOC_EOMELPFH FOC_EOMELPFL ST Broow FOC_THECOMPL
ST ETHETAH CMP_SAMR FOC__EMFH FOC_EMFL
FOC_TSMIN .
0x40A0 FOC_CRI FOC CR2 FOC TGLI FOC TBLO FOC_TRGDLY FOC_CSOH FOC CSOL
ST DZCOMP
FOC_UDCFLTH FOC_ UDCFLITL
0x4098 T TTRIP TN TTRIPL FOC CR4 FOC CR3 FOC CRO
054090 FOC_IDREFH FOC_IDREFL FOC_IQREFH FOC_IQREFL FOC_QKPH FOC_QKPL FOC_QKIH FOC_QKIL
TIMI URESH TIMI URESL TIML KRMAX TIML KFMIN TIML KFH TIML KFL TIML KRH TIML KRL
054088 FOC_EK3H FOC EK3L FOC_QMAX FOC_QMIN FOC EK1H FOC EKIL FOC_EK2H FOC EK2L
TIML RARRH TIML RARRL TIML RCNTRH TIML RCNTRL TIMI _UCOPH TIMI UCOPL TIML UFLPH TIMI UFLPL
054080 FOC FBASEH FOC_FBASEL FOC_EFREQACCH FOC_BFREQACCL FOC_EFREQMINH FOC_EFRQMINL FOC_EFREQHOLDH FOC_EFREQHOLDL
TIML DBR7H TIML DBR7L TIML BCNTRH TIML BCNTRL TIMI BCCRH TIMI BCCRL TIML BARRH TIMI BARRL
044078 FOC_DMAX FOC_DMIN FOC_EKLPFMINH FOC_BKLPFMINL FOC DKIH FOC DKIL FOC_OMEKLPFH FOC_OMEKLPFL
TIML DBR3H TIML DBR3L TIML DBR4H TIML DBRAL TIML DBR5H TIMI DBR5L TIML DBR6H TIMI DBR6L
044070 TIML BCORH TIML BCORL DML OR5 FOC_EKPH FOC EKPL FOC_EKIH FOC EKIL
FOC DKPH FOC DKPL TIML DBRIH TIMI DBRIL TIMI DBR2H TIMI DBR2L
0x4068 TIML CRO TIML CRI TIML CR2 TIML CR3 TIML CR4 TIML IER
0x4060 DRV DTR DRV _CRI DRV _CRO SYST CR DRV CNTRH DRV CNTRL
0x4058 DRV DRH DRV DRL DRV_COMRH DRV_COMRL DRV CMRH DRV _CMRL DRV_ARRH DRV _ARRL
0x4050 PL AN PX _PL PO_PU P1 PU
0x4048 TSEN DR PH SEL2 LCP DR PH SEL PH SEL1 AMP_CRO VREF CR
0x4040 DMAL BAH DMAL BAL CAL _CRO CAL CRI
0x4038 ADC_SCYC2 ADC CR DMAO_CRO DMAL CRO DMAO_LEN DMAL LEN DMAO BAH DMAO BAL
0x4030 SPI _CRO SPI CRI SPI CLK SPI DR AMP_CRI ADC_SCYCI ADC_MASKH ADC_MASKL
0x4028 12C CR 12C 1D 12C DR 12C SR RTC_TMH RTC TML RTC STA TSD CR
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Addr 0(8) 1(9) 2(8) 3(B) 4(0) 5(D) 6(E) 7(F)
0x4020 CRC_DIN CRC_CR CRC_DR CRC_BEG CRC_CNT WDT_CR WDT_ARR
0xOFE8 AD8_DRH AD8_DRL AD9_DRH AD9_DRL AD10_DRH AD10_DRL
0xOFEO AD4 DRH AD4 DRL AD5_DRH AD5 DRL AD6_DRH AD6 DRL AD7_DRH AD7_DRL
0x0FD8 ADO_DRH ADO_DRL AD1_DRH AD1_DRL AD2_DRH AD2 DRL AD3 DRH AD3 DRL
0x0FDO LPFO K LPFO_X LPFO_YH LPFO_YL
0x0FC8 LPF1_K LPF1_X LPF1_YH LPF1_YL
0x0FCO PI0_UKH PI0 UKL PI0_UKMAX PI0_UKMIN
0x0FB8 P10 KP PI0 EK1 P10 EK PI0 KI
0x0FBO PI1 _UKH PI1 UKL PI1_UKMAX PI1_UKMIN
0xOFA8 PI1 KP PI1 EK1 PI1 EK PI1 KI
0x0FAO MULO_MA MULO_MB MULO_MCH MULO_MCL
0x0F98 MUL1_MA MUL1_MB MUL1_MCH MUL1_MCL
0x0F90 DIVO DB DIVO DQH DIVO DQL DIVO DR
0x0F88 DIV1_DQL DIVI_DR DIVO_DAH DIVO_DAL
0x0F80 DIV1 DAH DIV1 DAL DIV1 DB DIVI DQH
0x0F78 LPF2 K LPF2_X LPF2_YH LPF2_YL
0x0F70 LPF3 K LPF3_X LPF3_YH LPF3_YL
0x0F68 PI2 UKMAX P12 UKMIN PI2 KD PI2 EK2
0x0F60 PI2_EK PI2 KI PI2 UKH PI2 UKL
0x0F58 PI3 KD PI3 EK2 PI2 KP PI2 EK1
0x0F50 PI3 UKH PI3 UKL PI3 UKMAX PI3 UKMIN
0x0F48 PI3 KP PI3 EK1 PI3 EK PI3 KI
0x0F40 MUL2 MA MUL2 MB MUL2 MCH MUL2 MCL
0x0F38 MUL3_MA MUL3_MB MUL3_MCH MUL3_MCL
0x0F30 DIV2 DB DIV2 DQH DIV2 DQL DIV2 DR
0x0F28 DIV3 DQL DIV3 DR DIV2 DAH DIV2 DAL
0x0F20 DIV3 DAH DIV3 DAL DIV3 DB DIV3 DQH
0x0F18 SCATO_SIN SCATO_THE SCATO RES1 SCATO RES2
0x0F10 SCAT1 _THE SCAT1 RES1 SCAT1 RES2 SCATO_COS
0x0F08 SCAT2 RES1 SCAT2 RES2 SCAT1 COS SCAT1 SIN
0x0F00 SCAT3 RES2 SCAT2_COS SCAT2_SIN SCAT2 THE
0x0EF8 SCAT3_COS SCAT3_SIN SCAT3 THE SCAT3 RES1
Vi
B GUF R 16 RIB AT A7 2s, PR NS T4, TEMHTER A RE BN A4 S0 HEA B
B B LRGN A7 4 o5 B WKL, A P REE i B8 ARSI, ZF A as MM R, SEOEHMEANEM. P IR Aas i me i, SH &
PRSI IR, ARSI, 2 PR IME, FFIESERHE.
B IR AU SN, TR R8s, M E AU RS, e R skm 8o ik,
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2 5IHIEEX

1O KA 5 1«

DI = N
DO = $y 4t
DB = £ X1
Al = BN
AO = L%
AB = B[]
P =M

2.1 FU6880Q1 QFN40 3|51

#F 2-1 FU6880Q1 QFN40 fiflE X

FU6880Q1 "
5 4 QFNAD 10 K% ThRefR
P0. 0/ DO/ | GPTO, WHC &AM W INTO fag A
TIM4S/ . DB/ | DheeHEFe )5 Timerd fip N\ 5 H
TXD/ DO/ | UART ) TXD %t
LTX DO LIN TXD %yt
PO. 1/ DB/ | GPTO, A HCE ZM5SHH B INTO/INTL g A\
TIM4/ DB/ | Timer4 % N4t
TIM3S/ 2 DB/ | ThiekERs )5 Timers fip N\ ik H
RXD/ DB/ | UART 7EXUZR AL (1) RXD S A BRI T ¥ TXD FrH /RXD SN
LRX DI LIN RXD %\
PO. 2/ DB/ | GPIO, AL E M5+ B INTO Fy A\
HAL1S/ 5 DI/ | ThEeHER )5 Hall-1C1 2 4E L T4 A\
TXDS/ DO/ | ThieH# J5 UART TXD %tk
SDA DB I°C SDA, Wit & Jy4E B bl T I
PO. 3/ DB/ | GPIO, AJHCE ZM5HH B INTO/INTT #6i N
HAL2S/ DI/ | ThEeHER )5 Hall-1C2 B4 L T4 A\
RXDS/ 4 DB/ | TheEeH#% J5 UART 7EXNZR AR (1) RXD 4 A\ BRI T ) TXD farh
/RXD HN
SCL DO 1°C SCL, WJic B MAE f AR IR i HH
PO. 4/ DB/ | GPTO, W] HC & AM5S Wi INTO fag A
NSS/ 5 DB/ | SPI fryde#ss Kl
QEPZ/ DI/ | QEP EZEHA
OLDBG DO SPI BAZk debug i
P0. 5/ DB/ | GPTO, WFC &AM W INT1 fag A
HAL1/ 6 DI/ | Hall-IC1 iB%5 -4
SCLK DB SPT 4 B 44 SCLK
PO. 6/ DB/ | GPIO, "] HC & ZME - B INT1 Fy A\
HAL2/ 7 DI/ | Hall-1C2 iB% H 4N
MOST DB SPT MOST, F= L%t MATLFa A ity 1]
P0. 7/ DB/ | GPIO, "] BC & ZME - B INT1 Fy A\
MISO/ g DB/ | SPI MISO, F=#HL4% A MALFr HH it
TIM2S/ DB/ | Timer2 IhReH:# 5 H N\ 8k
QEPA DI QEP Zwhd A H A
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e EERE FU6880Q1
FU6880Q1
2| — 10 KA ThRetiid
P1.2/ DB/ | GPIO, Al B AP T INT1 g\
TXDS2/ 9 DO/ | ThieHE e J5 UART [ TXD it
FICED DB FICE ¥ i
P1.7/ DI/ | GPIO fai N, Rl H-FHiN, FIECE ERisl T4 fiE
RXDS2/ DB/ | ThReH# 5 UART XU il 2T i) RXD oy N\ B 2 il #5220 T i TXD
10 s /RXD # N
RSTN/ DI/ | AMESEAEAN, WE ERHIE
FICEK DI FICE K it
P1.0/ DB/ | GPIO, ] & #hEB b INTO/INTT SN, 45 HEAR IR
TIM2/ 11 DB/ Timer2 %y NEifH, £EBEITN
QEPB DI QEP Zwhd B %N, £EHNITIE
P1.1/ DB/ | GPTO, AJFC & #hR T INTO/INTL %N, £ HARTTR
TIM3/ 12 DI/ | Timer3 MJReFFEATHIN, ERHENITIN
LIN DB LIN FEOks H, AR IT R
LINOUT 13 AB LIN H3)54k
NC 14 - NC
CP1 15 AO HLfT 22 51, 76 CP2 5 CP1 Z [A]4% 0. 1uF %
CP2 16 AO HLfT 22 51, 78 CP2 5 CP1 2 [A]4% 0. 1uF %
VCP 17 P HLfr AR, X VCC $2 1uF ~ 4. TuF HL%
NC 18 - NC
DVCC 19 p Driver %\ HLJE
NC 20 - NC
W 21 DO W AR
NC 22 - NC
VSL 23 DO M A
VSL 24 DO M b
NC 25 - NC
vV 26 DO V AR
NC 27 - NC
VSL 28 DO M A
NC 29 - NC
U 30 DO U R4
NC 31 - NC
DVCC 32 p Driver i\ HLJ5
vCe 33 P HLRHIN, 6. 5V ~ 20V, 4N 1uF S5 KR A
VSS 34 P Hhy
VDD5 35 P B 5V LDO fay th FELJE, AME 2 1uF H%E
P1.6/ 26 DB/ | GPIO
VREF A0 ADC 2% Hi JTs A il N B A 3 VREF %y, #h22 1uF ~ 4. TuF B
SMP 37 AT BEZE LR RSN
P1.3/ DB/ | GPIO
HBIAS/ 38 DO/ | Hall fi B HL U, 508 FF oG4 VDD, ml SHL K FL it i HY
AD5 AT ADC J#iE 5 Hi A\
P1.4/ DB/ | GPIO
AD6/ 39 AT/ | ADC i8i 6 A\
HALO DI Hall-TCO i %5 H V-4 A
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00
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L
=
2
~
~.
-3 T
m = a =

2.2 FU6880Q1 QFN40 5|kIE

| —_ —_
O un O O un un O
>z >z >z > > z =2
ol o 100! NI 1] N I ;! TN !
AN NERT AN A I A B O A B A B A A O B A
ON [TE . 10T ON
0Aa [TEf % 16T 20Ad
DA [gE] | => . 8T ON
SsA [vE| | = 2 m LT| dOA
N | L. g 25 s
SAaA [SE! | O .= 9o . 19T | 2dd
A X = c I
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o e FU6880Q1

3 HERIER

3.1 FU6880Q1 QFN40_5X5
D2

D "l | "
[UUUO0000D
|

S

40 s f I
| / ) i (an B
o} ! (=1
2 - | Gl
[} -] | d
e S e -
m 2 D | d
-] d
> /] ! =
7 hannnnnnng ]
adonninnonq
il fa B ] g B
EXPOSED THERMAL
PAD ZONE BOTTOM VIEW
TOP VIEW
QFN40L
MILLIMETER
SYMBOL
< % MIN | NOM | MAX
;ﬁﬁ:ﬁ:ﬁ:& %j A 0.7 0.75 0.8
— W r' Al 0 0.02 0.05
SRy < Section A-A E 42 5 5.1
SIDE VIEW 25 | 5 5
E2 33 34 35
D2 33 34 335
T 035 04 0.45
e 0.4
b 0.15 0.2 0.25
Wsc 0.01 0.09
Tsc 0.08 0.18

&l 3-1 FU6880Q1 QFN40_5X5 33 K ~J [
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4iTER

R A RS IR

FU6880Q1 6. 5~20 0.25 20 32 3.75 J N, J J V|V N 16 6 1 11112 1 6 v 2 J
(5x5mm)
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5 S5
5.1 SR AKETEE
R 5-1 4% e RAUEE
25 A B/AME | BBEH | BRE BT
TAERZ5IR T, -40 - 150 °C
WEAEIRE T -55 - 150 °C
P1.1. LINOUT t < 500ms -22 - 40 i
VCC AHN VSS R4 B & t < 60s -0.3 - 36 i
SHIB1T, - -
VCC #E%F VSS HL & SEFH UV W B 0.3 28 i
VCC AHXT VSS Hi % U/V/W IE % % -0.3 - 22 \
U. V. W. CP1 ¥ VSS H & -0.3 - VCC + 0.3 '
VCP. CP2 AHX} VCC H % -0.3 - VCC + 6.0 '
VSL #H%F VSS & -0.3 - 0.5 i
VDD5 FH%t VSS H HL T -0.3 5 6.5 '
P1.0 -0.3 - VCC + 0.3 s
RSTN. SMP. GPIO AHX} VSS ffjeE & | B& P1.0. P1.1. LINOUT | -0.3 - VDD5 + 0.3] V

T HIER 51 Hxt o RAUE E AP TSN T ME ] BE R K ARG A . IXOONNIBUEE, AN
PHEATFEIZATEVER LA . KIIERRBUEE AT T TAF A RE SRS I T SEdE

5.2 £ J{HESHIE

* 5-2 &R i Uk

(AL BB, Ta = -40°C ~ 125°C, VCC = 6.5V ~ 20V)

2 % BAME ARG BAE | B
VCC TAF e R L A 6.5 - 20 v
Tyee TAF LI BRZ LR IME - - 0.6 A
AH LR VA HL I - - 1 A
Toee B A AR LI B MOS 241 - 20 - mA
Toce FEHL B - 10 - mA
Tcc AR L™ T, = 25°C - 30 50 pA
Rdson ] MOS + ] MOS - 0.22 0.4 Q

T
] ARIEASFEHERFE S, VCC HE EFHERER] 0.5V/us ~ 0.1V/s
[2] IRAEFE B TR E R A L
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FU6880Q1
5.3 GPIO BSi51%
% 5-3 GPIO HA 45
(AR A B, Ta=25°C, VCC = 6.5V ~20V)
S8 A B/ME HARE BRE BT
ﬁ 5 00 00 ual ’
fit gt | 200" PR 100 T SO - 15 - ns
ﬁ 5 00 00 ual ’
it e | 07 P Y SOVT IR 1O - 13 - ns
Vou S HH 5 HL T = 4mA, Ty = —40°C ~ 125°C VDD5 - 0.7 - - i
Vo & HH A% L To = 4mA, T, = —40°C ~ 125°C - - VSS + 0.7 v
Vo i N e H 0. 7*VDD5 - - i
Vi N HE - 0. 2*VDD5 i
PL. 0 Sy N E HLE A B 0. 7*VCC - - v
P1. 0 Sy K HLE A B - - 0. 2*VCC i
P1.1. LINOUT N . - -
0\ 2 LIN #50F 0. 6*VCC i
P1.1. LINOUT N B - .
6 AT LR LIN #50F 0. 4*VCC i
i HLpE 33 - kQ
4 A - 5.6 - kQ
A1 E R - 33 - kQ
Tz HLBE 50 - kQ
T
[1] 24 VDD5 =5V I}, Vi s/ MERT LK 0.6*VDD5
[2] PO[4]. PO[7]. P1[3:2]. P1[7:5]
[3] PO[3:0]. PO[6:5]. P1[4]
[4] P1[7]
[5] PO[1]
5.4 ADC BS54
% 5-4 ADC B
(BIAEHE A, Ta=25°C, VCC =6.5V ~ 20V)
SH %A =/ME HAE BNE BT
INL (FRArHEZe 1) 12 A% - 2 - LSB
DNL (Z 4 JE £k %) 12 A% - 1.5 - LSB
OFFSET (k{15 32) 12 A= - 6 - LSB
SNR ({52 LE) fiv = 350kHz - 70.8 - dB
ENOB (5 Rz %0 fiy = 350kHz - 10.5 - Bit
SFDR (To 24 i sh 25 Yu ) fiy = 350kHz - 68.2 - dB
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/' R FU6880Q1
¥ > i BAME | BEE | BKE AL
THD (% 2R KD fi = 350kHz - 67 - dB
AR NG EN - 800 - Q
Co i N FEZS - 30 - pF
L Mt ) _ 13 _ ADCLK”
KA ] 3 - 63 ADCLK2"™
‘BE'

[1] ADCLK = 20MHz
[2] ADCLK2 = 10MHz

5.5 SEHERSHE

R 5-5 ZH R AL URE

(AL B A, Ta = -40°C ~ 125°C, VCC = 6.5V ~ 20V)

S8 AF /ME HAE BAE | B
VREF CR[VRVSEL] = 00 4.3 4.5 4.7 i
VREF VREF CR[VRVSEL] = 01 4.8 VDD5 5.2 i
VREF CR[VRVSEL] = 10 2.8 3 3.2 i
VREF CR[VRVSEL] = 11 3.8 4 4.2 i
5.6 IEHEAKS=ESIFIE
F 5-6 iz FHURAS HARRE
(BxAEFF AR, Ta=25°C, VCC =6.5V ~20V)
S5 %A BME | EE BAE BAr
Vo FEAB 4 S5 ] 0 - VDD5 - 1.5 i
Vosii_ﬁﬁlﬁ"wi@ﬂ EEE Ty = 25°C - 5 10 mV
Ao FFIR 1 25 R. = 100kQ - 80 - dB
U A7 388 25 35 5 C. = 40pF 6 10 - MHz
SR 1B TR 4R C. = 40pF 10 15 - V/us
AMP_CRI[AMP GAIN] = 00 7.5 8 8.5 -
~ AMP_CRI[AMP GAIN] = 01 11 12 13 -
‘Z{‘ Y 5 et [1] _ —
BRUBCRIEH AMP_CRI[AMP GAIN] = 10 15 16 17 ]
AMP_CRI[AMP GAIN] = 11 18.5 20 21.5 -
VE:

[1] S BUBCR R HORAE IS A s R 1B 1 kQ BTS00 N IUAS, ASFEIRAME AR, BORE R .
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o EEEE FU6380Q1
5.7 OSC BS451E
7 5-7 OSC HAM:
(FRAESF R A, Ta =-40°C ~ 125°C, VCC = 6.5V ~ 20V)
25 A B/ME HHIE BRE i:R 1A
ARG e IR 19.5 20 20. 5 MHz
ARG T s B AT R 29 32.8 37 kHz

I RGN AYION T, SYSCLK MRS #h A, T=1/SYSCLK, 7 RGN a3y 20MHz.
BRARRFA AR, JR2E5I R T 5 SYSCLK 258t [H

5.8 S(BSIFHE
% 5-8 HEAH AR
(AR A B, Ta=25°C, VCC =6.5V ~20V)
SH *H B/ME HBAE | BKE =iy
RSTN & {748 B~ dg /)N B (1] 50 - - us
VDD5 i HL | B AL T SArHEIEFE LVR = 3.0V 2.8 3.0 3.2 i
5.9 LDO HHSiFE
% 5-9 LDO HA 45
(AR 78, Ta=25°C, VCC =6.5V ~20V)
S5 -3 B/AME | BE[E | BRE AL
VDD5 HiJE Ty = —40°C ~ 125°C 4.8 5 5.2 i
5.10 LIN EBS451E
% 5-10 LIN HL <0
SH x5 ®AME | #EYE | BKME AL
VL IN Ezﬁ%J%%ﬂ’E HLE 8 - 18 v
Visus wax ratine / Qﬁﬂij(%ﬁf& EEE =27 - 40 \
VsLP,\n\,ﬂP LIN Pl- 1 T%&Tj\ﬂ N = _ _
Fy P AARAE E#fa R fE 0.3 40 v
IBL’S,LIM glziﬂ%%ji?rqﬁ%ﬁ_l:ﬁ,‘] EEA _
IR 40 200 mA
Teus pas don iﬁ)\ﬂﬁ/ﬁj EE/)‘E Ves = 0V, Ve = 12V -1 - - mA

Vi1
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"] TIF=
i s FU6880Q1
25 i BAME | BEME | BRE | B
8V < Vi < 18V,
Tus pas rec EB@%&?QWN%%% 8V < Vys < 18V, - - 20 HA
Vs 2 Vi
IBLSJ(LGND %%”%fﬁ%ﬁ%f@%j@ Vs = Ve = 12V, -1 _ 1 A
FRI ) HL 0V < Vs < 18V
Tous o mr Viur TP RS B FELIAE Voo = Vo = O, - - 100 HA
o 0 < Vys< 18V
Vs aon Aok 25 FELF-
BB T ) ) i
Vs rec Aok 25 FELF
B R A T %0 Ve
Vius o e 28 71 1] FE S BB Vius ot = (Vendon + Vi rec) / 2 0.475 0.5 0.525 VCC
Vins ?ﬁq&ﬁ ] ]‘E—EHE Vis = Vin ree = Vit don - - 0.175 VCC
FRHE = = 20. Okbps,
Vsr = 7.0V ~ 18V;
P ter = 50us;
D1 A= 1 THesctwo = 0. 724*\/&1»; 0. 396 ) ) g
THoonway = 0. 581*Vwe;
D1 = tBuswc(mln)/(Z*tBlT)
FRHE = = 20. Okbps,
Vsr = 7.6V ~ 18V;
e tar = H0us;
D2 FEH 2 THictwn = 0. 422*VSL;p; ) 0. 581 ) i
THyonmin = 0. 284*Vsp;
D2 = thus recman/ (2% tom)
fEHdE = = 10. 4kbps,
Vsp = 7.0V ~ 18V;
. tar = 96us; B B
b3 dEe 3 THieeoo = 0. 778 Veur; 0- 417 g
THoomma = 0. 616*Vsie;
D3 = thus recwin/ (2*tom)
fEHiid 2 = 10. 4kbps,
Vew = 7.6V ~ 18V;
o2 tar = 96us; B B
D4 AEHL 4 THeeewn = 0. 389*Var; 059 g
THoonwin = 0. 251* Ve,
D4 = tpss r-ec(mux)/(2*tBIT)
tox oo FEUHEIR - - 6 us
oo BN PEHAEIE E TR S S i ,
TR R ps
Cstave }‘}\_%‘){—i E/:] EE%?' - 250 - pF
Rouos AT s 3 IR _E iy HLBH 20 30 60 kQ

Vi1
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FU6880Q1
5.11 £J%<REE
2 5-11 QFN40 $f 5 5 fH
2 X4 Uizt i:-¥vA
. . JEDEC #rif, 2S2P PCB 40 °C/W
Lt Pk oF TR s e g (1

O 5T SR AR SR JEDEC #7#E, 1SOP PCB 60 CW
O 5 455 T K x5 2 T i g JEDEC 45#E, 2S2P PCB 15 °C/W

*
[1] SEbR H &A= 5 RE A

Vi1
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6 S{i=Hl

6.1 S{UlR(RST_SR)

SR 7 AR
EHE AL (RSTPOW)
HMERE IS AT (RSTEXT)
KRR A(RSTLVD)
EI R AL (RSTWDT)
FlashlEiZ#1E S A (RSTFED)
Debug & {i,(RSTDBG)
WELI(SOFTR)
AR ENL AT, CRAEFAAAERST_SRA . il — IR IR AL S iEAH S bR B AL B, B
MRk EATIE0. T IERbrEAL, KRST_SR[RSTCLR]E 1, LAEFRRST_SR[7:3]&RST_SR[0]
B AR EAL. EAFEMCUMNMIEO T A BT -

6.2 S{ufEae
HAAERES 5 M A7 745 -
6.3 SMERSIRIE L. ERE(

25 RSTN B 9L, Hind 50ps i, &7 &AL,
HYR B, B R A R RE )R, SR

6.4 {SFREMRIPER

OO BN AR ER 220 VCC HEAT I, 21 VCC HE T BRAR 2R 20 H s BRI, P B 00 R BB A
XN RALAE T, i RAER AL
e AR S A7 A% TS AL PR TR AGI L, I AR P TR BRI A

6.5 & JEiEHE [

REE TV ER 8% )5, BAFERE P ARSI E T ER 8575 0. MR K, B TER
a5 R Fr R A
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6.6 RSTFED £{iI

Flash #/EfREEEML T MOVX $84, BATHMTHS. BRI Flash ThEE. 24%T i
J&— kR X (0X7F00 ~ OX7FFF)i#t 47 B #2FR a0t i J5 — AN 715 (OX7FFF)iEAT B S #ERT, &4 Flash
ey EEE AL . RSTFED EALVEE 2 g, Anl2Eik,

6.7 RSTDBG £{iI
W R TR AS, S IDE (A, IDE %1% Debug HADKS A A7,
6.8 IRE(i

B RE RST_SR[SOFTR] =1, & rZl8 A, EA47/5 RST_SR[SOFTRIFRENHE 1.
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o EERR FU6880Q1
6.9 S(USFsE
6.9.1 RST_SR (0xC9)
fr 7 6 5 4 3 2 1 0
" RSTPOW/
A2 FR pstcLg | RSTEXT | RSTLVD RSV RSTWDT | RSTFED | RSTDBG SOFTR
ER] R/W1 R R ~ R R R R/W1
HAE - - - - - - - -
A R iR
R AR EA
B
0: bEREMARZKE LBEA
(7] RRSSTTPCOL“;/ 1 R E F R G
5.
0: BTEX
1: 7% RST SR[7:3]&RST SR[O]fHE MikrESr
AR 5 IR AL b AL
(6] RSTEXT | 0: _EIREAIAE K HAMT 5| IE AL
1. BIRELRE SN R
R HE R A bR EAT
(5] RSTLVD | 0: bIRE ARk AR R R AL
1. FIRELSREKEER A
[4] RSV R
I E bR ENL
(3] RSTWDT | 0: LREMAZKREEIIELL
1. FIRELCRERTEAL
Flash EEERAE R AL bR &AL
[2] RSTFED | 0: ERELIAZEKE Flash JEvEEIERE AL
1: EREANIKHE Flash JEiEEAEE L7
Debug ZALbrENL
(1] RSTDBG | 0: LIRENAZEKH Debug B A7
1. BIREAIKHE Debug HAL
WAL bRELT
BE:
0: LIREMAZEREHKEN
(0] SOFTR | 1: FEACKRHEKENL
5.
0: TEX
1: il R E LT

Vi1
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7 Fhith

7.1 FRlRfEsT

SR WA 16 Ak TPWrRA IR, wiE IPO ~ IP3 Arfasdt T i & . H e
fr 3 AnfE SFR 8t XSFR Ao 4 Py # L BR B AN RS 506 2 TP T SR AR IS, AR B v b 5 A A B
1. 2 IE[EA] = 1 H g REAABR SOy 11, [ CPU A i IrE K. W BAH e 4
TR IEAE AT, WEEAN WO G AT 1% P T AR

BREALRWAL, RSP WA AT LR E AL SE S . (RDUSE S il DA LS B 2 P Tl .
AL W TR PATER, AR b W AHRER I W AR LI T . h e ?
fras AT LB B B A — AP T e . BOEME 0 ~ 3 IIRFR IR R KRS, BUAEDY 0.
RFS R AEPAS TR WAE R, AR Se it AL B i o A SRS T W DL S AR ), U3
[ % AR S MUFP AT R . ARSI I PR 512 UL R AR R Wik 7-1 st M s o, Bl
IR S Y By o

7.2 FRlfIR{ERE

|E[EA]R 4 I REAL, 1E[EA] = O AN RLATAA] o 7 i 3K

L BE SFR 8 XSFR FAHKMIhWiEae sz, T LR AL g sl R R AN b . e &R
T e A REVR A T Tl . ) v A RE A A A OGS I o W RECLAES O SR, HCE 1
AR G A7 AR ELORSF . BN AL RN E 1, SLZIBEARSENIN 1 . Brbl, 72k
FERERLE 1 A, B R R X B (0 - b 5 27 0.

7.3 SMERRIR

AN T 2 AR TE INTO AT INT. INTO Al INT1 &R n LARC B o BTl b, B
fish P B 8PS S A R BT

il P1.5. P1.1 ~ P1.0. P0.4 ~ PO.0 MFHINIE S, FTRMEASMIT T INTO [ il i
o iR IEES LVSRIEXTOCFGES: . ixX el fid & Y3 A — /SR T N T, — AN s 246
TCON[IFO], —ANrRWififefr IE[EX0]. A ifi &k Hi~Fth TCON[ITOLE R . fiigidE IPO[PXO] i%
5E o

W11 P0.7 ~ P0.5. P0.1. P0.3. P1.2 ~ P1.0 U5 NS 5 Al LUE AN INTA f b
R IR . FRWThREAN EXTA_IF, SRR EXTIIE, A Wifl R IR R X L — AN o i b
SO W RE AL SRR T INT 1 AT UL R 2 ATl A R, A2 b W2 Fe alId EXTA_IF Skl
W . 8 ANl R IR — AW T, — S I EREAL IE[EX1]. FCE AMHBHET INT1 e
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JCBCE IE[EX1] =1, FHECEX N AR WRMA RN, T Wil &z B -Fi TCON[IT1E . LighiiE
IPO[PX1]HH 5 . AMEBHRIT INT1 Wb G A7 as AP Wi A 27 7 2%, W 7.5.7 EXT1_IE (OxD1) ~
7.5.8 EXT1_IF (0xD2)%i 17 s 3

7.4 FhlfisREE
2% 7-1 b e
e = Py Rk
£ —+ Y
Hhr B 0x0000 o 4 —EfigE R
LYW 5 by INT SR3[0] . CCFG1[6] .
TSD 0 0x0003 INT SR3[6] = IE[1] IPOL1:0]
A i INTO 1 0x000B INT SR4[1] & IE[0] IPO[3:2]
A INT1 2 0x0013 EXT1 IF = IE[2] IPO[5:4]
N INT SR2[4] DRV CR1[3]
75 % — =] — .
DRV LU # UL AL A 3 0x001B INT SR2[3] ps DRV CR1[2:0] IPO[7:6]
. TIM2 CR1[4:3]
* . — .
Timer2 i 4 0x0023 INT SR2[2:0] TIM2 CRO[3] IP1[1:0]
) TIML CR5[7]
| . H — .
Timerl FK; 5 0x002B INT SRO[6:0] 7= TIML IER[5:0] IP1[3:2]
ADC H 6 0x0033 INT SR4[0] 7= ADC CR[1] IP1[5:4]
CMPO/1/2 w1 it INT SR3[3:1] o CMP_CRO[5:0] .
Hall 97 7 0x003B INT SR3[5] = HALL CR[6] IP1[7:6]
RTC 8 0x0043 INT SR2[6] = IE[6] 1P2[1:0]
. TIM3 CR1[4:3]
* . H. — .
Timer3 ¥ 9 0x004B INT SR1[2:0] B TIM3 CRO[3] 1P2[3:2]
Systick F1l¥ 10 0x0053 INT SR2[5] = SYST CR[1:0] 1P2[5:4]
, TIM4 CR1[4:3]
)| . H — .
Timerd =¥t 11 0x005B INT SR1[5:3] 2 T1M4 CROL3] 1P2[7:6]
CMP3 ¥ INT SR3[4] CMP_CRO[7:6]
OVP kT 12 0x0063 INT SR4[7] OVCP_CR[5] IP3[1:0]
OCP INT SR4[6] OVCP_CR[1]
1°C Hiky INT SR5[0] o 12C_CR[0] )
UART 17 13 0x0068 UT_CR[1:0] = 1E[4] IP3(3:2]
SPT Hli INT SR5[4:1] - IE[3] .
LIN Hh b 14 0x0073 1 1\1 SRE[4:0] = LIN CR[3] IP3[5:4]
" , o DMAO CRO[2] .
DMA i 15 0x007B INT SR4[3:2] j=3 DVAL CROLO] IP3[7:6]
Vi

m % F UT_CR[RI]. UT_CR[TIJA#MEE 0 B 1, HEE 1 =gk, Bl rhiidistr
Bz, HAdR bR SO A R ARG 0, 3R 1 TR

B X T EA 2R AR A TS, BRI E AR R A W R S AT 0, XA
ERIR AR EMS 1. BLINT_SR2 N, xIF INT_SR2[SYSTIF|HI i 0, Jyik
INT_SR2[DCIF]i5i# 0, {#/fiE4) INT_SR2 = (INT_SR2&0xDF) | 0x08.
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7.5 HliSFES
7.5.1 IE (0xAS8)

(A 7 6 5 4 3 2 1 0
24 EA RTCIE RSV ESO SPIIE EX1 TSDIE EX0
HM R/W R/W - R/W R/W R/W R/W R/W
SAME 0 0 - 0 0 0 0 0

(A AR iR

AR B g

[7] EA 0: Al

1: ffife

RTC Hr b fdi g
(6] RTCIE | 0: Affifg

1: ffige
[5] RSV N

UART H ¥ fii
[4] ESO 0: AR

1: ffife

SPT ki e
[3] SPIIE | 0: Affifg

1: ffige

AT INT fd R
[2] EX1 0: Afiigg

1: f#ge

TSD H W fii g
[1] TSDIE | 0: AMiifE

1: f#ige

AMER T INTO fi g
[0] EX0 0: AMffife

1: f#ge

7.5.2 IP0 (0x8A)

fir T | 6 5 | 4 3 | 2 1 [ o
4. F4 PDRV PX1 PX0 PLVW_TSD
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0

WA LR iR
[7:6] PDRV DRV EEER VT HL H W It e 9% e
[5:4] PX1 SNERHR T INT1 AR5 20 ¥
[3:2] PX0 ARk INTO f2e 2%

[1:0] PLVW TSD | LVW/TSD ik se 2% &

VE: AR e e 0 ~ 3 HIRF RSB BMRE =, 3k 4 24

Vi1

46

www.fortiortech.com



=, Fortior Tech

/'-' [E]2] =3

FU6880Q1
7.5.3 IP1 (0x8B)
AL 7T | s 5 | 4 3 | 2 1 | o
2 FR PCMP_HALL PADC PTIM1 PTIM2
et R/W R/W R/W R/W R/W R/W R/W R/W
p=EDA[El 0 0 0 0 0 0 0 0
AL B ik
[7:6] PCMP_HALL | CMPO/1/2. Hall "Wl dc 2k X €
[5:4] PADC ADC H BT S 4 1% e
[3:2] PTIM1 Timerl F W Se kX €
[1:0] PTIM2 Timer2 F WL S 2k
VE: WL B O ~ 3R IRFE RIS H MR, 4 2%,
7.5.4 1P2 (0x8C)
fir 7 | 6 5 | 4 3 | 2 1 [ o
S HR PTIM4 PSYSTICK PTIM3 PRTC
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr B iR
[7:6] PTIM4 | Timer4 F Wi S i% E
[5:4] | PSYSTICK | Systick FPIWiEscgn ik
[3:2] PTIM3 | Timer3 HWH ks % E
[1:0] PRTC RTC A Wi 5 % 52
VE: RIS i e O ~ 3 AKIREK RIS FMNERE, 34 2
7.5.51P3 (0x8D)
fir 7 | 6 5 | 4 3 | 2 1 | o
A PDMA PSPT LIN P12C UART PCMP3 OVP_OCP
Byt R/W R/W R/W R/W R/W R/W R/W R/W
ROA N 0 0 0 0 0 0 0 0
VA B ik
[7:6] PDMA DMA A W It S 2k % 72
[5:4] PSPI LIN SPI/LIN H It 5 2 15 &
[3:2] P12C UART I°C/UART wh Wl S 2% % &
[1:0] PCMP3_OVP_OCP | CMP3/0VP/0CP " Wit 54k % &
VE: RS R e O ~ 3 RIRFE RIS ME R =, I 4 2%,
7.5.6 TCON (0x88)
fr 7 | e | s 4 | 3 2 1 | 0
2K RSV IT1 RSV 170
Byt - - - R/W R/W - R/W R/W
=X DAR - - - 0 0 - 0 0
fr | &% Bk
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[7:5] RSV FRE

AT INT1 fish b~ %

_ 00: _EFFif il R8T

[4:3] T o1: T e sy

1X: HP e (TR el R B fid ok o
[2] RSV R

AT INTO firh & F -~ %

_ 00: _EFFif il R8T
[1:0] IO o1: T e sy

1X: HP A (ke R R ok H
7.5.7 EXT1_IE (0xD1)

fr 7 6 5 4 3 2 1 0
4 PO7 IE | P06 IE | PO5 IE | POl IE | PO3 IE | P12 IE | P11 IE | P10 IE
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0

fr 2R Eiip

PO. 7 ity I AN R BT INT1 fif g
[7] PO7 TE | 0: Afifife

1: f#ifE

PO. 6 iy [ 7MES R I INT1 i g
(6] P06 TE | 0: Afdige

1: f#ige

PO. 5 iy [ ZME R BT INT1 fifi g
(5] P05 TE | 0: ANfifife

1: f#ifie

PO. 1 ¥ /MR A W INT1 &g
[4] PO1 TIE | 0: Affife

1: f#iRe

PO. 3 iy I ZME R BT INT1 i g
[3] P03 TE | 0: Afifife

1: f#ifie

P1. 2 i I AR A W INT1 &g
[2] P12 TE | 0: Affife

1: ffige

P1. 1 o /M5B A W INT1 {5 RE
(1] P11 IE | 0: Affig

1: f#ife

P1. 0 i I AMERB A T INT1 &g
[0] P10 IE | 0: Affife

1: f#ife

7.5.8 EXT1_IF (0xD2)

AL 7 6 5 4 3 2 1 0
2 PO7 IF | P06 IF | PO5 IF | POl IF | PO3 IF | P12 IF | P11 IF | P10 IF
A R/WO R/WO R/WO R/WO R/WO R/WO R/WO R/WO
EAiE 0 0 0 0 0 0 0 0
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VA

AR

Eiiipo

[7]

PO7_IF

-7 3 AR o s AL

D REERWEE

KA A

H0

R

(6]

PO6_TF

- 6 3 1AM e T b 2 o

RBE A A
IR T A

H0

TR

(5]

PO5_IF

- 5 B VAN R b S A

KRB L F A
KA T S

"0

LEX

[4]

PO1_IF

oo @ﬁff 9’?% 3| f’gﬂff 9’?% 3= F’Qﬁff 9’%%28 o

-1 B VAN R b A

AR A WA
KA WA
15 0

TR

[3]

PO3_IF

Ee)
o

n = 9w

- 3 3y I A v s 2 AL

R A
KA T A

=

TR

[2]

P12 IF

- 2 3 1 A o s 2 AL

D ORRA AW

KA AT A

B0

-4

[1]

P11_IF

- 9’4@ 0o g%

-1 3 VAN R b A

AR A T A
KA W AR
75 0

EEX

[0]

P10_IF

P1.
BE:

0 3 1 &b A 25 AL

Vi1
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0: RAEAFWHL
1 RAEFEEHA:
5:

7.5.9 INT

_SRO (0xF2)

AL

7

6 5 4 3 2 1 0

K

RSV

T1ABDIF T1ADIF T1BOIF T1ROIF TIWTIF T1PDIF T1BDIF

KA

R/WO R/WO R/WO R/WO R/WO R/WO R/WO

EEDA N

0 0 0 0 0 0 0

fir

#FR

Hik

[7]

RSV

IR

(6]

T1ABDIF

(EPCINES /N e alii Iy s Wl VA
B

0: KR FHIFE:

1 RAFBrEf;

5:
0: 7& O
1 BEX

[5]

T1ADIF

ADC A7 LA ) A By b o7

24 ADC 7 BAGI{E 5 5 TIML DBRx [T1CPE]AH [ 7= A= Ao B K6 I o by
B

0: RRAFWBFMH

L RAFBF4

5.
0: 0

1: & X

[4]

T1BOIF

SRS b3 T bR A

HEATFHO ) BB, 24 TIML BONTR VHAU3SMME 5 TIMI BARR 257 2311
f EL R UIERY , &4 b

B

0: KRR

1 A A

5:
0: 50
1: TEX

[3]

TIROIF

AR s W s AT

24 TIM1__RCNTR 5 TIM1__RARR LEARUCACHS, &A= b4, TIMI__RCNTR i 0
BE:

0: RAELEFRWBFLH

1 RAEF B4

5:

0: J&0

1: BEX

[2]

TIWTIF

55 ON P o i S A 7 7

4 TIM1 DBRx f£%i %) DRV _CMR B, 72485 AR b
B

0: REAT WM

1 RA FBIFEMA

Vi1
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5.
0: V&0
1: TR X
CMP/GPI0 437 & A& 0 = Wt S A4 g &AL
24 CMP/GPTO fi7 B A I{E 25 TIML DBRx [T1CPE] AH [FI B 7= A= A7 B 44 v 17
i
0: RAELEFRWMFEL,
L TIPDIF e o g
=
0: V&0
1: =94
J5# i 0 45 o I A bR A
WA I TF 46 B e S 8], B e 5 SR 7= A o b
5
0: RELEFRBFEL,
[ TIBDIF ) e s i g
5
0: /0
1: B
7.5.10 INT_SR1 (0xF3)
L 7 | 6 5 4 3 2 1 0
SR RSV T4IR T4TP T4ATF T3IR T3IP T3IF
et} - - R/WO R/WO R/WO R/WO R/WO R/WO
EAiE - - 0 0 0 0 0 0
A 2R b

[7:6] RSV e
Timer4 LEZVCHED/ ik 96 K60 Hh W7 b AL
A LR UC A W AR AT
N K T B AR AT
B
[5] T4IR | 0: RAKAEFBrFH:
L RAEFBrFLE
5.
0: &0
1: TEX
Timer4 J& HAKG I A Wibs &7
AR TR
FNAHPRAR S PWM R SRS I w07 51 s R A7
BE:
[4] T41P 0: REAFWEH
L RAFBFEM4
5.
0: F0
1: BEX
Timer4 % Lk A bibr &AL
b AT L R AL, MR EERE TIMA. ONTR 5
[3] T41F FL#{E TIM4  ARR DGECH B 1.
BN AT B WS AR AL, Timer wiARKTIAR AR PWM
JEHT R AT 5028 TIM4  ONTR &4 2% OxFFFF N & 1.
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B

0: SR A
1: SRR

5:
0: V&0
B =94

[2]

T3IR

Timer3 LEACULHEC/ Mk Fe R0 A W bw &AL
A DR ULRC R W s As AL
TN RARE R RS B A AR A
B

0: KR FWE:

1 RAHBrEf;

5.

0: 750

B -9

[1]

T3IP

Timer3 J& A o Wb A7

AR R

ENFHIRAR A PWM B AR WU 7 2 A b AT
B

0: KR FHFE:

1 RAHBrEf;

5:

0: 7& 0

1: TEX

[0]

T3IF

Timer3 14 & W bR &AL

b EATHEGES L AR AL, MRS E TIM3_ ONTR 5
b e TIM3  ARR JUECHS & 1.

N IR JE AT i W S bR AL, Timer 1o AAS 4T ) PWM
JEEAT A T $0 88 TIM3  CONTR &4 2 0% OxFFFF I & 1.

S5

0: RELEF WL

L RAEFBrFLE

5.

0: 50

1: TR

7.5.11 INT_SR2 (0xF4)

A 7 6 5 4 3 2 1 0
R RSV RTC IF | SYSTIF FGIF DCIF T2IR T21P T21F
B - R/WO R/WO R/WO R/WO R/WO R/WO R/WO
SAH - 0 0 0 0 0 0 0
1 LR iR
[7] RSV N

RTC H Wr S b AL

THECEE ST RTC_TM & 1

ii*ﬁi¢%$#

0: )
(6] RTC IF Lo G e

5.

0: ¥F5 0

1: BEX
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[5]

SYSTIF

Systick BT FAFbRELL
B

0: RELEF W FELF

L RAEFBrFELE

5.

0: /{0

1: =X

[4]

FGIF

FG R B A AL

FOC BR3)/ 77 P BRBhiy, % —Pe (R HA) , P24 — Ik FGIF A i
B

0: KK F B

L KA B

5:

0: 7& 0

1: TEX

[3]

DCIF

Driver PUARIULAD P W7 sF 4 xS AL

4 Driver THEUESET DRV_COMR B, AR DRV_SR[DCIM] & & ()15 17 2 Wi &
757 A T

B

0: KRAFWBIFEMH

L RA B4

5.

0: 50

1: tEX

[2]

T2IR

Timer2 ELALVTHED/ Bk 6 /QEP MM E /& Z 15 5 P Wik S 4L
B P DT HC A W S bR AL

N RB K BRI H B A AR A
NTHEEA: TR X

QEP Bix: Ymhd28HLIE o Z 55 W i An &AL
B

0: RAKAF B

L KA B

5H:

0: §0

1: TEX

[1]

T21P

Timer2 J& BARE I /THECUCES /A R R I v Wb A5 AL
HrHpal: ER
NP PWM R A I rh W R bR AT
AN N PWM BT G B A s A
QEP&RSD A& R H N A R I il A B A A 7 A7
B

0: REEFWrFEL

1 RAEFBrEfE

5.

0: 750

1: TEX

[0]

T2IF

Timer2 % Lk A bibr &AL

b AT L R AR EAL, MRS E TIM2. ONTR 5
FL# {8 TIM2  ARR DGECH B 1.

HNFERB AT ER R W S AR AL, Timer ARSI E AN —
PWM JE BT e AT B B R TIM2. CNTR Zm 3| OxFFFE A} & 1.
ENTPEOB: TP B WS AR AL, N PWM AN B0 RIS 2
TIM2_ DR [, TiZEAit#as /8 TIM2_ CNTR Zn%| OxFFFF I & 1.
QEP&RSD FRR&B MR FEATH B 8s Eus b WS hn G0, M3 5gs Bn
F OxFFFF & 1, HEATHEE 0.

B

0: KRBT

Vi1
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L KA B
5:

0: 70

1: TEX

7.5.12 INT_SR3 (0xF5)

AL

6

5

4

3

2

1

K

TSDIF

HALL_TIF

CMP3IF

CMP2IF

CMP1IF

CMPOIF

LVWIF

KM

R/WO

R/WO

R/WO

R/WO

R/WO

R/WO

R/WO

e

0 0 0 0 0

0

A

Hik

[7]

frH

(6]

TSDIF

TSD H Wr S b AL

LRI RE ¥ S R R R, A E 1
B

0: KEAF W F

L R W

5.

0: &0

1: TEX

VE: bR AL 5 EIRAS AL LVSR [TSDF] e &1

[5]

HALL_IF

Hall H i fprE A7
B

0: WA Hall 155834k
1: 4 Hall 35454k

5.

0: 50

1: TR

[4]

CMP3IF

CMP3 B SR br A
B

0: RRAFWBFMH
L RAFBF4
5.

0: J0

1: BEX

[3]

CMP2IF

CMP2 Hh i A5 & Ar
B

0: RELEFWrFEL
1 RAEF B4
5.

0: 750

1: TEX

CMP1IF

CMP1 H W s F b AL
P

0: RRATMFEL
L RATBIFEM4
5.
0.
1

P n-9'd

Vi1
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CMPO 1 B A F b A
B

0: RELEF W FELF
1 KRAEFRMFELE
5.

0: /{0

1: =X

VCC i HE i+ W S s AL
B

0: RELEF W FELF
1 RAEFRBrHEL
[0] LVWIF | 5:

0: 70

1: TR

[1] CMPOTF

VE: AR R A, SRR AR 1
7.5.13 INT_SR4 (0xF6)

VA

7

6

3

2

AR

OVPIF

OCPIF

RSV

DMALTF

DMAOTF

IFO0

ADCIF

KA

R/WO

R/WO

R/WO

R/WO

R/WO

R/WO

XA

0

0 - - 0 0 0

B

Gz

ik

[7]

OVPIF

b AR R b AL
B

0: KRAFWBFMH
L RAFBFM4
5.

0: 50

1: BEX

(6]

OCPIF

LR bR A7
B

0: KRR FHIFEA
1 RAEF B
5:

0: 740

1: BEX

[5:4]

RSV

TR E

[3]

DMALIF

DMA J83E 1 HH S pn S 47
BE:

0: RAELEFRWBFLH

1 RAEF B4

5:

0: J&0

1: BEX

[2]

DMAOIF

DMA JEIE 0 P TS Fbp AL
S

0: RELEFRBFELE

1 KA BFEH

=

5

Vi1
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0: V&0
1: =94

[1]

IFO

A b INTO F4-As A7
B

0: RKAH L)

L RAEFBrSLE

5:

0: 70

1: =X

[0]

ADCIF

ADC HR B A AL

AR ADC Fe e se i, AEAEE 1
B

0: RRAFMEM

1 RAEFRBFELE

5.

0: J50

1: LR

7.5.14 INT_SRS5 (0xF7)

VA

7

6 | 5 4 3 2 1

AR

RSV SPIIF WCOL MODF RXOVRN

12CIF

Pt

- - R/WO R/WO R/WO R/WO

XA

- - 0 0 0 0

fir

AR

Hiid

[7:5]

RSV

IR

[4]

SPIIF

SPT i hn A7

BB e — s (8 6D 2 5, ALK gt E 1
B

0: RRAFWBFMH

L RAFBF4

5.

0: &0

1: TR

[3]

WCOL

SN S] T LD TR VA

24 SPT_CR1[TXBMT] A 0 if, 5 N SPI_DR, WMJSbA7#iE 1
BEAT 05200 3R A O

BE:

0: RRATMFEL

L RATBIFEM4

5.

0: F0

1: TR X

[2]

MODF

FHUBE A 15 P W bR AL

LG ) AU b S %, A7 B 1 (SPT_CRONSSIN] = 0,
SPI CRI[SPIMS] = 1 H SPI CR1[NSSMOD] = 01)

PR D5 250 FR R A3 O

B

0: REAT W E

1 R WIS

=

H

Vi1
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0: /F0
1: =X
BRI A AR AL (RAE MRS A 20
MHERI R G — AL E AN SP1 AL %7, IS rhas R/l —
AL S A B B I %A A B 1 GFP= 4 —AS SPT Hly) o AN 4k
ik 3 5hiE 0, LA BT 0.
B

LL | RXOVRN 0 ot e i
1 KRAEFRMFELE
5.
0: &0
1: TEX
I°C rhWr S hr AL
0: RELEFWBFEL

[0] I2CIF | 1: RAEFBIEM
2 12C_SR[STR] = 1B}, 7EFEHURIMHUEBL T 72 4 by
24 12C_SR[I2CSTP] = 1 I}, 7 MM R 72 A b

7.5.15 INT_SR6 (0xFA)

AL 7 | 6 | s 4 3 2 1 0
R RSV LINERR | LINWAKEUP | LINIDLE | LINDONE | LINREQ
St - - - R/WO R/WO R/WO R/WO R/WO
=X DA - - 0 0 0 0 0

A LR iR
[7:5] RSV R

LIN &85 i% HH B 4 bs A7
S
0: REELR
[4] LINERR 1o RAHR
5.
0: 750
1: TR
LIN Jh 2 e it m o = A s 25 A
SN 4s R E 1
B
0: RKRAEFWFM
[3] LINWAKEUP Lo et
5.
0: 0
1: TEX
LIN 2R 25 IR R B A AL
RS R 4s IR E 1
B
0: LIN RZRARIEAZ RARAS
[2] LINIDLE |0 't g\ 2 g
5.
0: 750
1: TR
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[1]

LINDONE

4 56 B T A A AL

ML B AR EAE 78 i B 1, AEHT Bk Bl INT SR6 [LINDONE] %k
15 0 & 0

E:

0: ARKAEF W

L KA rEAf

5.

0: ¥%0

1: =X

[0]

LINREQ

WA )t S v Wi = s 2
2R misk H 1D K6 IEAGRT & 1, 7EFMmiRISkES . LIN_CSRILINACK] #45
1 B8 LIN SRILINREQ] 445 0 BfiE 0

B

T
0: AR F W
1 RAEFBE,

Vi1
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8 HdHhI =

Timer2. Timer3. Timer4. 12C. LIN. SPI. UART sy s pmh s 195 it o M TVERT 75
fic & CK_CR X Mt GEAT

7\
- T2CLK
T2CKEN !—>D>
. T3CLK
T3CKEN !—>D>
T4CLK
< macken [
Q 12CCLK
E———
” RCCKEN |
. SPICLK
SPICKEN !—>D>
. LINCLK
LINCKEN !—>D>
UARTCLK
UARTTCKEN |
N
8-1 B Eh i
8.1 HHh N=H1Fee
8.1.1 CK_CR (0x91)
AL 7 6 5 4 3 2 1 0
SR RSV UARTCKEN | LINCKEN | SPICKEN | I2CCKEN | TACKEN | T3CKEN | T2CKEN
A - R/W R/W R/W R/W R/W R/W R/W
=R DA - 0 0 0 0 0 0 0
A ZR ik
[7] RSV PR
UART HEHRLIS Bh 15 e
(6] UARTCKEN | 0: A~fdige
1: faife
LIN BB b 4 g
(5] LINCKEN | 0: Affige
1: ffige
SPT 5B B} b fiti
[4] SPICKEN | 0: Affife
1: fffE
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[3]

T2CCKEN

I°C HE et b (i
0: AMEige
1: ffgE

[2]

T4CKEN

Timer4d BB £ 5
0: AMdige
1: ffigg

[1]

T3CKEN

Timer3 IR EH# GE
0: Afifige
1: fifige

[0]

T2CKEN

Timer2 BB £ 5
0: Afifige
1: ffiRE

Vi1

60

www.fortiortech.com



= Fortior Tech

/-.- EIBT % FU6880Q1

9I12C
9.1 I’C &7t

12C R FR AL A& T ARAERI P2 e D 1, & —Fhfal SR XA AR 2D 8347 502k, T MCU
AR 1PC Ve HUIE I, 1B 9-1 . 2 AR FRATZR 40 SDA A1 SCL. P0.2 7y SDA i1, P0.3
N SCL ¥iH. PCAfiRESS, PO0.2/P0.3 H212 N LK

i cmp ok
12CADD Lbity, Addr_compiler — P- l2CHLK
2CMS =0 1
DMOD :
' 7 bit SCL controller <—>|:| SCL
[ .8bit ,I[2CADD |DMOD
2CMS =1
A S bit Y SCL |STR

\

I2C DR (= 8oit I2C_data buffer | 8bit | SDA controller <—>|:| SDA

P

ACK /NACK I2CIF

\

Kl 9-1 I2C S5t HEE]

TR

B SCRFRPCHMX bR HERR R (B 51 100kHzZ) s PRIgUSE = (F 1400k Hz) LA K DUk + #5205 =5 1MHz)

B SRR R AR

B SCRPT AL ORI RS kAR R

B RDMASHE L

AL NI SDA I SCL i B, X ekl S22 75 2 IN IR ME— ke . FEARAd AR b B 2k 1
A HRAE A LMD DN TIETRRE . G I, Hh s A5 4y 12C a4
23R A BE R LA 2R 12C . BN T e sh i e sl @it SCL m fir B AT e e
5, 3B SDA KIEMAHUMBERIL S, WS FAA A TTECIZ E, WHZR &R AR ML TE &L
2 b F MNUFEFRBCR I RARIEE 1. EHUIEEIRE ML ARy FHLE e T B, &5
FEMNUREE 5 AE B ML, BJa d BB feik, BN mE 9-2 Prox. TARIANLEL
PRI g ENLE S TFHEMNL, SR MM, FHLEIMNLRE EE, o5 i 3L R
WA, EINERRINE 9-3 fir. FEXFMENLF, TN ST AN B A 2k Bdn fLik
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SCL AVAVAVAVAVAVAVAVAW
SDA fas) asY as Y as) a2} ar a0} w\ A [Ip7{ p6) D5 { p4) D3} D2} DIY DO\ A

Start Slave Address & Write szl\ieﬁom Master send data g:l;eﬁom ;;)’p

Kl 9-2 WL MWL IEH TR

SCL AVAVAVA
SDA fasf asas Y a3 a2y ar{ a0} R\ A [[p7) D6 ) s Y b4} D3} D2) DI DO/ Nack

4_;‘ Ack from Naclj\ from

Slave Address & Read Slave send data

Start slave master Stop

9-3 MMM KA

9.2 I’C ##{FisiBR

9.2.1 FHRz{

o o &~ w D

i & 12C_CR[I2CMS] = 1, #E ML,

Fid & 12C_CR[I2CSPD], # &% SCL 4% ;

fi. & 12C_ID[I2CADD], # & MKkt

It & 12C_SR[DMOD], #E#LE 7kl

id & 12C_CR[I2CEN] =1, f#ifi I2C;

i & 12C_SR[I2CSTA] = 1, &% START Aiiuhit, #£#:05k%] ACKINACK J&, 12C_SR[STR]
WRELEE 1, SCL T Mo Hr s

RIEHE: @it 12C_DRBCE K %EHE, ¥ 12C_SR[STRIE 0 Bl SCL J&, THUIFIH A %S
Wi o M K% e e H IS ACKINACK J&, 12C_SR[STRIEE{FHE 1, SCL # - HLak I+
'fEE;

BASCEE: 706 12C_SR[STRiE 0 B SCL J&, EHUTGhECEEE. Lk lioets,
12C_SR[STRIf#+ & 1, SCL #ENLsmHIHAK. #id 12C_SRINACK]& E ACK/NACK J,
F 1A 12C_SR[STRIIH 0 Bl SCL LA i% ACKINACK {5 5.tk ®| 7 ¥, 12C_SR[STR]
WEfEE 1, SCL # FHLEHIFAK;

f& 1R 247F 12C_SR[STR] = 1 i & {7 2C_SR[I2CSTP] = 1, 12C_SR[STR|& i1 )5 K& i% {5
XA

Vi1
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9.2.2 MRS

1. MBCE 12C_CR[I2CMS] =0, # & AMHLEER;

Bi# 12C_ID[12CADD], &EMMLHbE; B TECE 12C_ID[GC] =1, flife) A

fid & 12C_CRI[I2CEN] =1, f#ifi¢ I2C;

PEcE| START (5 S MIERHHbE 5, 12C_SR[I2CSTA 12C_SR[STRI# A& 1, SCL#

MHBLREIFAK, 5T 12C_SRINACK]# B ACK/NACK, Jfifit 12C_SR[DMOD]#il A4 /iH

R BRI I 2 R K

5.  RIEHHE: @ 12C_DR it B AEHHE, K 12C_SR[STRIi# 0 B/ SCL )5, K% ACK/INACK
JERIEEE, BRI TS HACE EHURRE) ACKINACK J&5, 12C_SR[STRJE & 1,
SCL # ML AR

6. HCHEE: K 12C_SRISTRJE 0 Bt SCL TFahHaliclidls . A8 e %, 12C_SR[STRIH
{48 1, SCL #MHLIEFIFAK. it 12C_SRINACK]% & ACK/NACK J&, # 12C_SR[STR]
7 0 B8 SCL -k ik ACKINACK. i3 #idis, 12C_SR[STRIE/FE 1, SCL #M
HUSR IR

7. RESTART IhfE: M MHLEEI RS P03 START (55, b8 TAE, Sfrgalicbt.

> 0D

9.2.3 I2C HRifilR

12C [y WriE A :
B [2C_SR[STR] =10}, ZHWrissE LA MM T EBA 2L
B 12C_SR[I2CSTP] = 1}, ZHWrE R AU N AL

9.3 I°C ===
9.3.1 12C_CR (0x4028)

VA 7 6 5 4 3 2 | 1 0
R 12CEN 12CMS RSV T2CDMANAKINT | T2CDMAAUTO 12CSPD 12CIE
ESi] R/W R/W - R/W R/W R/W | R/W R/W
XA 0 0 - 0 0 0 0 0

fr LR i34

I°C f#ifE

{FREFIN. GPTO VA 1°C M5, MR IRGE . I'C LR AR
[7] T2CEN T e 1 e B R

0: Mg

1: fiige

T/ MR A
(6] 12CMS 0: MHL

1: FAHL
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[5] RSV TR
DMA ALHaT IS 2005 NAK 87 25 51 e i A 4 75 e
[4] T2CDMANAKINT 0: Afifige
1. f#RE
DMA &4 3 2 I8 58— B - 1 i e
[3] T2CDMAAUTO 0: Afifige
1. ¥R
UC ALSE R E, (NAE BT H L
00: 100kHz
[2:1] 12CSPD 01: 400kHz
10: 1MHz
11: {38
I°C R W fi B
0: Mg
[0] 12CIE 1: fiige
VE: T°C FRIBkR EAT AL INT_SR5  (0xF7)
9.3.2 12C_ID (0x4029)
fir 7 | 6 5 | 4 | 3 | 2 1 0
K 12CADD GC
et} R/W R/W R/W R/W R/W R/W R/W R/W
SAE 1 0 1 0 1 0 1 0
A &R iR
[7:1] | I2CADD | MALHHE
JHRERLE, AAE MBS A 2%
0] GC | 0: AERES T
1: fdge #&0Eny, Biihlk 0x00 o2 R

9.3.3 12C_DR (0x402A)

£ 7 | s 5 | a4 | 3 | 2 1 0
2R 12C DR
et R/W R/W R/W R/W R/W R/W R/W R/W
HEAiE 0 0 0 0 0 0 0 0
/A BHR iR
I°C a7 o%
[7:0] 12C DR | B #E& I B oz I 2 1) o
5. W& KIENEE
9.3.4 12C_SR (0x402B)
AL 7 6 5 4 3 2 1 0
L H 12CBSY DMOD RSV 12CSTA 12CSTP STR NACK RSV
Eapit] R R/W - R/W R/W R/WO R/W -
=R DA 0 0 - 0 0 0 0 -
FERE ik
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[7]

12CBSY

LC T RS kR EAL

24 12C_CR[I2CEN] = 0 I, T2C SR[T2CBSY i 0
FEHUBA:

ik START Ih)E, HfHE 1, &% STOP itha, HAEE 0

MU
Wi #) START HHuhEUCHC ) s, 48 1, Y3 STOP J&, ME{fiE 0

(6]

DMOD

I°C E 5 hr &AL
0: S (FENu R EHE, MHLumlcEE)
1: A s (M LmUscEE,  MAL & 5 )

T MU A A 15

(5]

RSV

TRE

[4]

12CSTA

T

TS 1, BEAEIA SCL. SDA 48 Ja iR &% START AiHhhE~15 . 2 kik5E
BE A H G 0. fEARIE SR i #294, Z81E 12C SRIT2CSTA] 5 N, 7E
B ik el se e 5 B 12C SR[I2CSTA] = 1, &% RESTART.

0: 3F START Ak =745

1: %23% START % RESTART Alhhk==1y

MAUE S :
i FU 2] START H bt 75 UChC /S & 1, #44E 0

2 9-1 WA 12C SRIT2CSTATAN 12C SRIT2CSTP] 5 2471 T°C Rk &

I2CSTA I2CSTP I°C ERA
0 0 el
0 1 STOP
1 0 START + Hbhik=5
S E) STOP
FHUSE START + Huhl=245

1 1

V. 24 12C CR[I2CEN] = 0 I}, 12C SRII2CSTA]EHZhE 0

[3]

12CSTP

FEHUEA

2 12C_SR[I2CBSY] = 1 W, A BEA RS 1, 12C_SRISTRIE 0 B SCL H-4h
ik STOP. Kik58 STOP Jatsif H2hiE 0. 4n 12C_SR[I2CSTA] A

12C SR[I2CSTP] A5 1, H I12C SR[I2CBSY] = 1, W I°C Z&ki% STOP, FHk
START Al 75, START FHbhl 7 K IL5E ARG 12C_SRISTRIBEAFE 1. fEKIE
s R FE R, 251E 12C SRIT2CSTPI B .

0: ANki% STOP

1: K% STOP

MR :

AR STOP J5 & 1, 3443 0

IREIREMSHE -1

VE: 24 12C CR[I2CEN] = O, I2C SR[I2CSTP]Zxstifift [ 5hiE 0

[2]

STR

I°C kb AT

FHUE

Mffi % 56 START fndhbik=5 8% DATA =455, 12C SRISTRIfE¢EE 1, [}
SCL #& 71, 12C SRISTRI#A4¥E 0 J& B SCL.

L5 12C_SRII2CSTA] A1 12C_SRII2CSTP] Ay 1, 4% 4 k1% 58 STOP Al START
ok 5, 12C SRISTRIA S E 1.

Vi1

65 www.fortiortech.com



,.-

= Fortior Tech

LEUBH= 152

FU6880Q1

MU :
TR 5E START B il JURCEL DATA 775 f5, 12C SRISTRIMEM-E 1, [t
SCL #y A, 12C SRISTR]#HiE 0 J5 Bk SCL.

AR E 1, G 0. 24 12C_CR[I2CEN] = 0 I}, 12C SRSTR] H5hiE 0

[1]

NACK

I°C e84 e — N7 G, B0 RIS T IR, 12C_CR[T2CEN] = 0 i, %A
HzhiE 0

0: ACK, FR/R¥UCHT vT LAk SR 8

1: NACK, Ron$UC A A5 1R E e f5 1%

MR TR, R e SE S 8 ALS LB 12C SRINACK] &i% ACK/NACK
0: %5 9 A ki% ACK

1: 55 9 k& i% NACK

L&A T EH, ERIEEHIES 8 L5 12C_SRINACK] #2210 ACK/NACK

0: 2 9 Al B/ ACK

1: 289 ALY 3 H) /2 NACK

[0]

RSV

fRH

Vi1
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10 SPI

10.1 SPI {&4t

SPI J&—FhEnE AN LR BT R, HFEAERME 10-1 A, SPI S HE AU ML
3, CRF 3 LkiiEk 4 L ii, RYFRL LA ENRMNL.

2 8 bit 8 bit
[ <~ RxDatabuffer <
| i | Shift Register
! 8 bit |
el T
| @ ! O QO w
; 7 8 bit : @ 5 E 3
! S Tx Data bUffer i Ol Ol Qi E
o . CyPy & =
fRXBMT f TXBMT SCLK controller » | SCLK
SPI controller -
SPIIF ¢ 1 s

10-1 SPI JF 3 £ HIHE &

10.2 SPI {&{EixEB

10.2.1 (52408
SPI i ) 4 M55 9 MOSI. MISO. SCLK. NSS.
10.2.1.1 EimH. MBEBA(MOSI)

FHMA(MOSIE 52 LN M MBLEIRIA T W ENLEI MBS 547 Bt . Hodfe
i B AL AR, RIS R AL 25 745 1) MSB R AT LA ] MOSI 51 E.

10.2.1.2 E@A. MEEHMISO)

FAMEH(MISO)E 572 MHLE I AT AL o 24 SPI R IE B T AR AE 4 28 WSS R gk o
i, MISO 5B E TPl AENMHLITARLE 3 Lefiak 4 MRk b, T MAHLE
BURTER AT St A M. e s hre s, RIFIRFPR RS AL 35 A7 45K MSB 347 UK F) MISO 51
F.
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10.2.1.3 ERTTAIHR(SCLK)

H AT I B (SCLK) 5 5 A2 LA A MALEI A, T [R5 UMM 5 ) 0 4T HicHiE 1 i
SCLK th TARE LN SPI ™ E. £ 4 ZEMRE, B FRPOLEFI(NSS = 1), SCLK {554
20 o

10.2.1.4 Ri&Z{ES(NSS)

Frifefs 5 (NSS) I hhEiEL SPI_CR1INSSMODJCE, Fl-Ti%#% SPI i T/EM. SPI T/ER
f4E 3 LMz 4 ZRMNUZ ENUK 4 e ERX. 4 SPI TAETE 4 ZMHU/Z ENLRT, ik
55 (NSS)WE L B A N\ LU AU SPI, 87E 2 TR 2k kR HEAS SPI ML, 4~ Lh
R I A TSR AL i & 2 SPI Rk, 24 SPI TAESE 4 e a8, 341 NSS #ific
B Rkt . 2 SPITAELE 3 i, NSS 251k, fEFHIAER, w] LA HAtIE s 11 10 51
HREZA MM

fii & SPI_CR1[NSSMOD] = 00 fif, SPI T.{EfE 3 s, % T/ERUIET NSS i [, SPI A2k
ERBEAEN—ADML, EETTRE 10-2 fis.

10-2 3 £k SPI Ui K

fii & SPI_CR1[NSSMOD] =01 I}, SPI TAETE 4 LM Z 4. 7EIZ LIRS, SPI &L
b3S NSS i B E NN, S ENLS . BB SPI_CRO[SPIMS] =0, SPI TAETE 4 XA
B, 24 NSS NiZH 0 i, WKL SPI giikid; X4 NSS AZHE 1 i, ML SPI Apiikid. fE
SPI_CRO[SPIMS] = 1, SPI LAEEENUERN, BRIAHZ FMA . EL2 ETIEHRT, NSS MAHT
AR5 SPIHWENE. a2k EFHLH NSS /55 NCH-Fif, SPI_CRO[SPIMS]#fi! SPI_CR1[SPIEN]
WARELERG 0, UIAMERE SPI, [R5 AR br & INT_SR5[MODFI# & 1. fEXFMENL T, FaffEEHr
flifie SPI, A fiedks: SPIEIN. Z T/E#, SPIM&RVFZAN NS Hilfs, HiEg K 10-3
FR .

K] 10-3 4 2k 2 EH IR GERZE
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il SPI_CR1[NSSMOD] = 1X i, SPI TAE{E 4 R Faiat. B TR, B2k EFE
NSS fic B N4, MWL NSS N . FHLELE SPI_CR1[NSSMODO]K # 5 fE k5 NSS 5| I 4
HHSE, AEA—AMIWIRIEEE S, e APIFEE @ E A /0 Rk, 4 Ll s BN rE
P 10-4 Fior.

K 10-4 4 2 R AGER K

10.2.2 SPI E#4Ez(

i E SPI_CRO[SPIMS] =1, SPI LYEEEHUER, v SPIELIRHAL SCLKIE S, JHshEdutL4i.
TEZREA R, SPI SARIER AL A7 8 2 5 a5l SPI B ahk4i. 41 SPI_DR 5 NHRN, %4
BB NRIEEMEE, SPI_CRI[TXBMTIHIE 0. WA 217 s N2, IR I%E S 15
SALIEBIB AL T AL, BTG, ML SPI AT HUE RS A7 77 47 4% MSB 1% MOSI 51 . f&4ist R
J& INT_SR5[SPIIF]f1 SPI_CRI[TXBMTI 24 & 1. E4XUTiEH, 24 SPI EHLAE MOSI Z&1a)
WURIEBER, 50k SPIMKLAT LRI £E MISO 2% _F i LR XA 2 g I 2. ALk,
INT_SRS5[SPIF]h & BE1E A K 3% 56 b & XA AR E & s dibn &, BT A2 EEE S MISO
BB, BRI BB gz b as . 17 SPI_DR BtHUEE A B g b AR I A . SRR
SPI_CR1[TXBMT] = 0 i} [} SPI_DR EEAH#E, SihFbrEAL INT_SR5WCOLIHEE 1, HIR¥FKRI%
P A

10.2.2.1 EHEXEE

1. T E SPI_CRIINSSMOD], # & SPI L{E#ix;
fii & SPI_CRO[CPOL], &4 iai:;

It B SPI_CRO[CPHA], & &I #fAHfL;

Fii & SPI_CRO[SPIMS] =1, & NEHIN;
Fil & SPI_CLK, #{# SCLK #fi%;

i & SPI_CR1[SPIEN] =1, {fifg SPI;

IS
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7. 7 SPI_DR G NERIEREHE, 5k, SPIRHEs—Ik;
8. INT_SR5[SPIF]#& 1 )5, i SPI_DR SREZICEIIE A -

10.2.3 SPI AR

fii & SPI_CRO[SPIMS] = 0 I, SPI T{ET MU, %A T, SPIH SCLK {5 544 i EHL
(1) SPI 424, M MOSI#AEHE, M MISO 5|8 H&dE . 4 SCLKAS S ARMNRS, MHFE AL ZFF7 3%
WTAFIRIRES . 4 SCLKAS SR, MHLIFE A 7228 6 3h 1, @i MOSI F1 MISO - as 4z A
KiEHE. MESEARRE S shEUEAE% . @S SPI_DR i Bk 2645 FALKEHE R Rk b g . Wik
B FFAFRNT, RIEGE P AR S L AR AL IR BB 7 A . e s, INT_SR5[SPIIF]
A SPI_CR[TXBMT]#% & 1, Ul 31 775 g AL 2% B e g ob &5, H RS b 48 5 h5 B AL
SPI_CRO[RXBMTI#:i#% 0, #7414 RiEHdE. W% SPI_CRO[RXBMT] =0 HULI A # H% k%
EANFE b A%, W) INT_SR5[RXOVRN & 1, Hiz s hEdE A% . 4 SPI_DR 5
NHHERS SPI_CRATXBMTIES 0. W B 5 ANKR, 5 gebrabfr INT_SRS[WCOLJ#EE 1,
FARFE AL P28 HIEE

10.2.3.1 MIEXECE

1. B E SPI_CR1[NSSMOD], # & SPI LI
fi. & SPI_CRO[CPOL], & bk,

fi. & SPI_CRO[CPHA], & & I afAHfL;

fic & SPI_CRO[SPIMS] =0, && NMHIH;

It B SPI_CR1[SPIEN] =1, {{ifg SPI;

[ SPI_DR 5 N#RAEHE, &R EHURIENBIME 5,

o g ~ w N

10.2.4 SPI HAlRE

SPI ¥ il AT :

B RRRTFRSE AT, SPIF R EINT_SR5[SPIF]H & 1

W RTE R G A P R 1 R A 1% BB AL AT AR AR 5 SPILDR, 5 i R bR EINT_SR5
[WCOLJ# & 1 H.5 SPI_ DRIFH#:AE 20K .

B CUSPWERCEH TAET 2 £ R/ B EHLMINSSHRARET, AR5 EINT_SR5[MODF]
WE1. BRI, SPI_CRO[SPIMSIHISPI_CR1[SPIENIfZ #i%50, SPI4% iU
FOVF S — A FHIEHLE LR

B CYSPIBACE A MM H—ARSREE R, Bl R mhas Aol (R b — IR A S R B A 52 L
i, Bl bR EINT_SRE[RXOVRNHE B 1. Hrie S I # A plt 12% B B 2 v 2 .
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10.2.5 BRITHIHHAY =

FLE SPI_CRO HAH AL A7 IR B T3 B A7 1 DL S I A AT B i A A6 R0 25 IR FRS 1) 4 R &
SP1_CRO[CPHAJIE B £ A A7 (R A7 27 A7 2 BB Bk B B (1) SCLK {55 143Y). SPI_CRO[CPOLJi%&+# 7
WHLSF o AN NLAC B AT — 5. B I BhARALAN 25 N F P Ri2E 1 SPI(SPI_CR1[SPIEN] = 0).
FEAE AN 25 I FET AT IR R RN 22 PR e ok & an ] 10-5 F1IE] 10-6.

(roL-o. ook [ L i I ©°1 ©°1 [ [
(CKPOL=1, CKPHA-0) L 1 1 1 1 | [
wost 0NN wss X Bire X Birs X Br4 X BIT3 X BIT2 BIT 1 X LS OO
wiso—  wss X Bre X mirs X Bir4 X BIT3 X BIT2 Bt X s X
NSS (4-wire Mode) _\ /_
%] 10-5 Hdf/if i ¥ (SPI_CRO[CPHA] = 0)
(CKPOL=0, CKI’?{%%) I I I I I I I I I I I I I I
v, coiich s I s I sy N L
MOST XXX) MSB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 BIT 1 X LSB WX
MISO —( MSB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 BIT 1 X LSB X
NSS (4-wire Mode) _\ /_
10-6 Hda/ir2hit 7 (SPI_CRO[CPHA] = 1)
10.3 SPI =22
10.3.1 SPI_CRO0 (0x4030)
fr 7 6 5 4 3 2 1 0
R SPIBSY SPIMS CPHA CPOL SLVSEL NSSIN SRMT RXBMT
it R R/W R/W R/W R R R R
XA 0 0 0 0 0 1 1 1
fr R iR
AR EAL
[7] SPIBSY | 0: %A SPI &%
1: IEFEHET SPT 4%
T/ MBI 2
(6] SPIMS | 0: ML
1: EHL
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(AR
(5] CPHA | 0: 7E SCLK 3 &% PR AT AT B B, Je i Ak Bl
1: £ SCLK A 2 H P 1A if R A, o il
4 2% PR ELSF
(4] CPOL | 0: fRH-FAZIN T
1 m PN N
NSS Fidhr AL
24 NSS G| FHIJER: J5 WS 5 AR FRNZALB E 1, RoaRuEF ML 4
(3] SLVSEL | 155 M - PIZALHE 0, R ARBEH ML,
0: ARk v AL
1 #E A ML
(2] NSSIN | NSS SERHE S, &5 5 ARIEH
AL A7 B S b B AL CRAE ML RN 20
0: K IR 1% 28 ph s A5 16 B R A7 25 A7 88 8k SCLK & A48 4k
[1] SRMT | 1: A a7 48 15 Bt B IE RIS 22 4 250 1 A B
W 7 BRSSPI CRO[SRMT] = 1
Pl 2 vhas 2 b AL CRAE ML CE A 450
0: 7753 5 A 15
[0] RXBMT | 1: % s B A s

vE: 7E BB SPT CRO[RXBMT] = 1

=
1E:

A 467 2% PR P52 28 SPI_CRO[CPHA:CPOLY]:
B 00: BFRARE, TFREKIE, W ET NG
B 01 BFRRERIE, TREEEI EWNET NS
B 10: BFHERIE, FRENEAL, SN EST N
B BRI, RRRIRRIE, SRR
10.3.2 SPI_CR1 (0x4031)

fir 7 6 | 3 | 2 1 0
KR RSV NSSMOD TXBMT SPIEN
FA - - R/W R/W R R/W
SAiE - - 0 0 1 0
A B Eiip
[7:4] RSV IR

SPT it &
'3:2] NSSIOD m:3%Mﬁﬁﬁ$%iﬁﬁoms%%$ﬁﬁﬁmﬁw

01: 4 £ B2 F A (BRINE) - NSS sy NI

1X: 4 2R A, NSS o A% RS HEfar H SPTCRL[2] 91

RILGZE P b &AL

LIRS N R IEE PP, A EE 00 4 RIELE A B A I F
(1] TXBMT | SPI B Zif7-asit, 24 E 1, FKonn] DL Rk phds S Hdds .

0: fFTEHERES N RIEGE 4

1: RIEGEphIEEIE CAL % B AL A7

Vi1
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SPT f##g
(0] SPIEN | 0: Affifg
1. f#RE
10.3.3 SPI_CLK (0x4032)
AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
B SPT CLK
v R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fr 2R Eii 9%
SPT PR &
FHUER A%, {UAE SPI_CRL[SPIEN] = 0 B A5
W% = SPICLK/2/ (SPT_CLK + 1)
[7:0] SPT CLK B A% 2000kHz, W SPI_CLK = (20M/2/2000k) - 1 = 4, Rl2A 0x04
- SPT ENUAK%E ERRPEHRFR: 10M
SPT NI LR PR : 3. 33M
SPT MMLA % EIR 4. 2M
SPT MMLEZ E PR R % 2M

10.3.4 SPI_DR (0x4033)

AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
2 SPI DR
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
A B ik
SPT %k 5 47 %
. SPT_DR & A7 HI T- RIS R SPT Hidhs
(700 SPLDR | eyt st o
5 B NBERIEERIEE IR B k%
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11 UART

11.1 UART &7t

UART & —Fh @M TEE XU T A AT Bl Ag e 1, il 111 P . AR 5ke 3 n] i 8 JF S0k
DMA Thfgteiitidi . UART @(E 5w 11-2 Fios.

UARTCLK BAUD_SEL MOD[0] UART_TX_INV
b :
Transmit Shift o | |TXD
Baud Counter . . —» 0 |:|
Register Inverter

| BAUD ] 8bit A " RXD

Receive Shift T
<« -
UT_BR S bit Register UART RX INV

K 11-1 UART JE {5 BB EAE

wo [N NNNNMNNNn
TXPRXDT e (oo [t | mie | mio | s | mis | o | mio | mus | sep

K] 11-2 UART J81{E I 7 &

11.2 UART &{EiR BB

FEAE ] UART B 5 MR AHOC R A7 281k, VRAIE 2% 24.3.7 PH_SEL (0x404C) [6]fi ~ 24.3.8
PH_SEL1 (0x404D) [7:6]{7 ik .

11.2.1 UART{E={ 0

B 0 TAEF LRl U LA . RXD BENAREHE ML, SONBAEHR M2 . CR B A 10
Pr(1 A2 JE3h 8 Mg 1 A 1k), PRl UT_BAUD[BAUDLE

RIEHE: B REREEES N UT_DR I UT_CR[TINE 0, RXD ¥t 10 A . Ki%ksem)a
UT_CR[TIE 1.

BAlCHOE: 08 UT_CRIREN] = 1 3 3h#2007# UT_CR[RIE 0, %diisid RXD #alic. Bk
Jii,» UT_CRI[RINE 1, #HL UT_DR &5 28 EI 1% .
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11.2.2 UART &= 1

B TAE T2 T AR . TXD NRIESE S, RXD AR B2k, ok s 10 A1
fi)asl. 8 ikt 160t 1k), PAERH UT_BAUD[BAUDIHE .

RIEHE: BRI EEE S N\ UT_DR J4 UT_CR[TIE 0, TXD ¥4t 10 . Kiksea
UT_CR[TIJ## 1.

PR Bic B UT_CRIREN] = 1 E 2% UT_CRIRIFE 0, #dEiEid RXD #:i. #5emk
J&,» UT_CRIRIWE 1, #EHL UT_DR 213 B0 B8k .

11.2.3 UART {5t 2

B 2 TAEF B2 TR . RXD BE AR EHE Sk, OB B2k, WOREER N 11
S AR SN Q frdE. 1 frfEik), PkkSd UT_BAUD[BAUD]IRE

REEE: B REEHERT 8 i1 5N UT_DR, 2 9 75 N\ UT_CR[TB8]HK UT_CRI[TI}i& 0, TXD
Wit 11 REdE . Kk 5eRUsE UT_CRITIHEE 1.

P Bid B UT_CRIREN] = 1 JH2h#IF# UT_CRIRIFE 0, i@ RXD #ili. Hsemk
J5, UT_CRIRI#EE 1, UT_CRIRBSIFBAE 9 fitdli, UT_DRAFIAT 8 iz &k o

11.2.4 UART {534 3

B 3 TAE T4 T, TXD NAREEE 2k, RXD MIICEHE 2k, WoREdE N 11 62(1
frash. 9 fiddE. 1 A7fF1k), HFr#t UT_BAUD[BAUD]ULE .

RIEHHE: K REEHRTIAT 8 15N UT_DR, 2 9 fi'5 X UT_CR[TB8]#4 UT_CR[TIl% O,
TXD ¥t 11 frfds, ik sesus UT_CRITIHEE 1.

Pl Bic B UT_CR[REN] = 1 JE2h#I+ % UT_CRIRIFE 0, i@ RXD #:li. Ballse k.
J5, UT_CRIRI#EE 1, UT_CRIRBSIFBAE 9 fuitdli, UT_DRAFIAT 8 i &k «

11.2.5 UART HIlffi&

UART R
B UARTARIEFE1HEIE G, K& B bR EAUT_CRITIE{E 1
B UARTEUCGE1HEHEFISTOPIE 1A e, Blse i T A AR B2 UT_CRIRINAE- E 1
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11.3 UART F1==2
11.3.1 UT_CR (0x98)

L 7 | 6 5 4 3 2 1 0
4 FR UT_MOD SM2 REN TBS RBS TI RI
eyt R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0

fr 2R ik

5 2 HE B A
00: =0
[7:6] UT MOD | 01: #=%1
10: #E= 2
11: # 3
FALEE R Z LB
(5] SM2 0: FHLIEAE
1. ZHLEE
AT\ B
[4] REN 0: Affife
1: f#gE
[3] TBS i 2 5 3 N AEEIRIIE 9 AL
[2] RBS i 2 5 3 N RIEEERIEE 9 47
B 3% 58 B T S A b 7B AT
B
0: RKAFRHIEL
[1] TI 1 RAF W
5.
0: /E0
1: A rp
o B e B W S R b B AL
BE:
0: REAFMEL,
[0] RI 1 RAF W
5.
0: V&0
1. PR WAt
11.3.2 UT_DR (0x99)

A 7 | e | 5 | 4 | 3 | 2 | 1 | o
L FK UT DR
it R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0

AL B ik

KL/ B
[7:0] UT DR | i: i
5. RIEWEIE
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VE: UART MEHEZZrh 88 1 2 AN E AR IR . RIKZE 8 i, 7] LA JR B
RIEFNECE R . KRG R e S NI RE e, BUlZgppas H g B A
RES N, DRI P AN 22 b s o] DA — AN ki
11.3.3 UT_BAUD (0x9A, 0x9B)
UT BAUDH (0x9B)
Rr 15 14 13 12 1m | 10 | 9 | 8
. BAUD | UART RX | UART TX .

ZFR SEL N TN RSV BAUD[11:8]

Byt R/W R/W R/W - R/W R/W R/W R/W
S 0 0 - 0 0 0 0
UT_BAUDL (0x9A)
£ | 7 | e | 5 | 4 | 3 | 2 | 1 | o

HFR BAUD[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
S 1 0 0 0 0 0 0 1
A 2R iR
fE A RE
[15] BAUD SEL | 0: Afiife
1: fifige
B M) A e
[14] UART RX INV | 0: Afiifig
1: fiige
RIE R A Af e
[13] UART TX INV | 0: ASfdifie
1: fiige
[12] RSV N
AR E NS
[11:0] BAUD P53 = UARTCLK/ (16/ (1 + UT BAUD[BAUD SEL]))/(UT BAUD[BAUD] + 1)
' ;P28 9600, UT BAUD[BAUD SEL] = 0; M| UT_BAUD[BAUD] =
(20M/16/9600/(1 + 0)) - 1 = 129, BiA 0x81
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12 LIN
12.1 LIN &1y

A% LIN Bl (3 245 B 5878, 2% LIN 2 (http://www.lin-subbus.org).

LIN 2 —Fp 75 B ATiB a0, EEHTREM% . LINFS 1SO 17987 Mok Me, i LIN
N EICUR # 1 LIN BAREER =575 1SO 17987 Wil AN, Wil 12-1 fis, LIN BA ek
MmEERE 1, [ TARFEMNUES, SRR FER . SIS H PO.0/PO.1. P1.0/P1.1(ThREH: ),
Hrft P1.1 9 LIN BRI 1, LIN 5 DMA (%%, i DMAX_CRO[DMACFG] = 11X,
S5 77T 1 LIN_CRILINRW]EE -

8051
LIN_CR

LIN_SR ™
LIN_CSR
[IN_ID LIN Controller
LIN SIZE
LIN BAUD
INT SR6

\

RX

A

DMA TO UART2 8 bit

K] 12-1 LIN HE]

W 12-1 fizs, LIN R8s R =0

W LINFEHI ZF A7 88 1@ 8051 NBIXSFRF4E, $RALCPUSLINY 4% a1 1
B LINEGESEAT: i8I 1 & DMAO/ T SE IS (1 Ak iz

W LINFE S AR FLING 28 (0 5t A4 A SR A 1

12.2 LIN MAHUE{Ei5E

LIN TAEEMML S, 40085465 BN SR IEm 2
LIN dibrfdige i, g 12-1 i 5 Pl il o fi & b k.
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2 12-1 LIN Fh i & 35 B

W YR PiHA FHRERBAL EEFREAL
RN BTN 4s INT_SR6[LINIDLE] INT SR6[LINIDLE]{E 0
YR g i Bk 3 e i A= 2 INT SR6[LINWAKEUP] INT SR6[LINWAKEUP1{E 0

LIN CSR[LINACK]E 1/
HleEimsk | eIk H ID AR IR INT_SR6[LINREQ] INT_SR6[LINREQ]{# 0/
R BUHT Sk
v . INT SR6[LINDONE]3E 0/
WeREdE e | MBLER R # R 53E 5e s | INT_SR6[LINDONE] Py
%ﬁ%ﬁj@f{n LIN_SR[ERRBIT]
. " E%ip %jc. HR LIN SRIERRSYNC] INT SR6[LINERR] 0/
ABRIR Y LIN_SR[ERRPRTY] 5 T e
ID Fedi i i LIN SR[ERRCHK]
BRI R -

MBI AR SR

1. LIN #=f88aI LIN S48 B FAURIE B B Witk (BB ARAE 5). B FRPES A
WU USSR R R . MMWLRAIRNID S, Wi ID KSR IERS, INT_SR6[LINREQ]
WE 1, WHIDKREHR, M4 kA IDKR%RHER, LIN_SRIERRPRTY#E 1;

2. MWURIEEAE: % LIN_CRILINRW]E 1, EEHEKE LIN_SIZE ! DMA ZEphIX . ¥
LIN_CSRILINACK]E 1, 1 Stk b K A 45 4L

3. MAHUZUCERLE: K LIN_CRILINRWIE 0, #f LIN_CSRILINACK]E 1, Mk FEHLA
R

4. WHUBER EEEE G, INT_SRE[LINDONE]Y & 1.

12.3 FEARFNMRER

NT WS RGEThRE, LIN S B ST BRRR B .

MBS LR B BRI K & IF IEBANT /S, B4 LIN_CSRILINSLPIE 1 ik A\BEARAL
FiwS

R B 4s HAWL LIN 3740 T HERRIE G, INT_SRO[LINIDLE]# & 1. B Al {EE
LIN A2k ARIRAESY, K LIN_CSRILINSLP]E 1 #f AR .

RTIE] LIN 28 E ML e ML H iR 5 5 (INT_SRE[LINWAKEUPI#: & 1), HzhiE
SRR . MWL AT R IE MRS 5 (K LIN_CSR[TXWAKEUP]E 1)MefiE FH1E H e WKLo

12.4 F5iR N S48

MAE I 4% 5, INT_SRE[LINERRIWE B 1 A i iRk, A5 1k 24 gt g ab 24
B LIN_SR[ERRBIT]. LIN_SR[ERRSYNC]. LIN_SR[ERRCHK]# LIN_SR[ERRPRTY]# %
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R ONALEE M R RSP R . SRR A R E ID RIGEE R . R A e R
INT_SR6[LINERR]FF & 735 0.

12.5 LIN Bzh3HtIhEE

MAL LIN TAEFEFR LN, mIRIA LININ A1 LINOUT #H4T LIN B3 33k, il 12-2 fir

5

e X {% RXD

A

Amplifier

LINOUT & -

12-2 LIN H7)3-ht 7 E#EHE K]

LIN % 51 2 -k B Rt O (] S5 AR 3R G, AR ENLR R0, %8 LIN SRy
FHLHES, FRIE LIN B 3T 00 IR GBI E RGBT 7 17 R

FTA T S AE E 3 FHERT RS 1A % LIN BT E5905 30, B pLissT.

AN BT HE R AR RS IR

1. iy a3 F Wit Br A NI A B E LIN_CSRILINADADR] = 1.
LIN_CSR[LINADADR_CUR] = 1. ABf T 13 1A] 1T 5 mT LASG PA] b v BELAHT T FRL I8

2. HEN SRS TR, W AU R RS 3 A R SRS ik . M F T S
LIN_SRI[LINADADR_ISME]&#¢ 8 1. 7 Al Hs b B 4 5515 a2 S SHhk 2.

3. UFHEEINE, AT AFEA LIN_CSR[LINADADR CUR]A 0, LAB{R)E kT HEmHZ T SA

FESTIT HL LY
4. AP REGERF LR, B WA R AR 4 LIN_CSRILINADADR] 0. SE/M/E 281
hE AR
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12.6 BAFEAE IR

NT FE AT HETRER AR EE,  LIN AT 4 B 2 e S iR T 2 i R 248

H B LIN B 20k SRR LIN B2, 24iR5F) KT 11bit (RN, 3EA
LIN s 2 iis0, 1ERRDIHBRGIE] “0x55” MR, MREZBACE TR I LIN TR,
H AR BL R 2R AT 5 ARSI BN

TR 7EfiRE LIN B LLS, # LIN_CR[AUTOBAUDIE 1, 5T LIN_BAUD i f7#%
TS ON T LR RF % E/(1000-20000),  HUSOR R 3 VG A BC B R R R 1210%.  LIN BESAKHE 5 1)
PBARF RTINS, PRF AV RS AR FP TR, A5 b0 MRS

12.7 HE=EIn

MAML LIN ffifef5, i ALTHEIRE, ] DASIE ik (B FEFRE . F2Pi5 L& PID).
MAFE N A B E R, QSR 75 B a3, W LUK LIN_CSR[LINSTOP]E 1,
I FR &AL LIN._SRIABORTIS#E & 1.

12.8 LIN H1==%

12.8.1 LIN_CR (0xB9)

VA 7 6 5 4 3 2 1 0
4R MBAUD DMASEL RSV CHSEL LINIE CHKMOD LINRW | AUTOSIZE
et R/W R/W - R/W R/W R/W R/W R/W
XA 0 0 - 0 0 0 0 0

VA B4 iR

F PR
[7] MBAUD | 0: H3hHFrZM
1: Fah R, PR R 0 B & R 2 +10%
LIN DMA il iB k%
[6] DMASEL | 0: #EF% DMAO
1: i%&#f DMAL
[5] RSV {RH
LIN #52x0 f oy 111 52
[4] CHSEL | 0: XW£kfiz,, P0.0 Jy LTXD. PO. 1 Jy LRXD
1: Bz, P1.1 5 LIN Wk
LIN rhirfsie
0: AHRE
[3] LINIE L
7 LIN H ks 420 INT_SR6  (0xFA)
ReE U B
[2] CHKMOD | 0: #fsmisss:
1: FRAER S
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[1]

LINRW

RIE/FNCERFRAL
0: AT R
L AT RIEEAE

[0]

AUTOSIZE

8 FH D for (LIN_ID[5:4]) 8 BE K B g
0: ANMEgE

1: f#ife

LIN_ID[5:4] 5EHKEM R R
0X: 2 %y

10: 4 7%

11: 874

12.8.2 LIN_SR (0xBA)

AL

7

6 5 4 3 2 1 0

2y i

RSV

LINADAD
R_ISME

ERRBIT ERRSYNC ERRCHK | ERRPRTY ABORT LINACT

%

R

XA

0 0 0 0 0 0 0

fir

AR

R

[7]

RSV

TR

(6]

LINADADR
_ISME

LIN Tk Ihbr EAL,
0: KFHkATh
1: SRk

BRI T, Ry Ok

(5]

ERRBIT

(R R SRR, LIN (B AR Rl TN, 5 LIN ik A rhoF 5 B LIN Bk
MRS, 20T E 1, B LIN RS0 DU SUHHRRT, 0 1
0: KR AERHR

1 RAERS

(4]

ERRSYNC

DA R (RPN BRI R, AEFT ROk B LIN[LINERR] #7% 0 i, %
REAAREER O

0: RELEFPHHR

1: KRR

[3]

ERRCHK

BRI R, 7R B3k 8k LIN CSRILINERR]#3% 0 I, %A gk fdi s 0
0: RAKAEZIER I =
L RABHERIR R

(2]

ERRPRTY

1D K Ie4ER, 7EHMIEISkE 3 LIN CSRILINERR] #5iE 0 A, ZALiflifrys o
0: KK 1D K45
1: R4 1D KIe kR

(1]

ABORT

i IR Y VA

FERIIT, 7R FHTMIRISRET S 0 B LIN CSRILINSTOP] & 1 B iZfr#tE 1
5

0: REEMEmMA&ILFH,

1 RAAERZ IR AT

(0]

LINACT

LIN B2k FAbFisaIRShn &
0: MZERATIESIRE
1: BT IEaIRE

Vi1
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12.8.3 LIN_CSR (0xBB)

J0A 7 6 5 4 3 2 1 0
445 L;NQEQD RDBAKDIS | LINSLP | LINADADR | TXWAKEUP | LINACK | LINSTOP | LINEN
ERy R/W R/W R/W R/W Wi W W R/W
HEAE 0 0 0 0 0 0 0 0

YA ZHR Eiiipr

LINADADR LIN B3 30 R IE <. HBEAE LIN_CSRILINADADR] f# GE J5 7 A AF

[7] R 0: ANffige

1: ffgE
LIN [A32ff fe
(6] RDBAKDIS | 0: fdifig
1: Mg
LIN HE N FEARCIR 2518 B
BE:
0: LIN 4T iEamiRAs
[5] LINSLP 1: LIN & THEIRIRES
5.
0: LIN M HEHRRZS o e i
1: LIN FENHEIRIRES
LIN Bz Fh-pafdigs. a5, LIN [0E FE 0 a2 G 2T by d e
[4] LINADADR | 0: Af#ige
1: ffige
LIN Mg
5:
L3 TXVAKEUP | s o5 e i 25 5 (R 1 D s T -0 0)
1: RIEMER(E 5
FFm RSk, (EiZALE 1 AT A B R s, s, BdE. 8ok
KJE
[2] LINACK 0: KN
1o M o7 sk
FEIEES, ZAE 15, LIN 2R mr s iloR T F-55 A8 8 ik .
[F]IsF LIN SR[ABORT] & 1
[1] LINSTOP 0: ik
L: AW 2w A s SR A 545 38 i Sk
LIN i
(0] LINEN 0: Afifige
1: ffigg
12.8.4 LIN_ID (0xBC)

fir 7 | s 5 4 3 2 1 0
2K RSV LIN 1D
HAY - - R
LR A [N - - 0 0 0 0 0 0

{0 ZFR Eiip
[7:6] RSV £RB
[5:0] LIN ID | LIN 4 1D
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12.8.5 LIN_SIZE (0xBD)

AL 7 | 6 | s 4 3 2 | 1 | o
2R RSV LIN SIZE

Byt - - - - R/W R/W R/W R/W
EAiE - - - - 0 0 0 0

AL B ik

[7:4] RSV PR

[3:0] | LIN_SIZE | fiit/ & 2 B

12.8.6 LIN_BAUD (0xBF,0xBE)
LIN BAUDH (0xBF)

L 5 | 14 | 13 | 12 | 1u 0 | 9 | 8
SR LIN BAUD[15:8]

eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 1 1

LIN BAUDL (0xBE)

At 7 | e | 5 | 4 | 3 2 | 1 ] o
SR LIN BAUD[7:0]

H R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 1 1 1 0 0 1 1 1

A ZFR ik

) PR RRLE

[15:0] | LIN_BAUD W% = LINCLK/ (LIN BAUD + 1)
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13 MDU

13.1 MDU &1t

MDU & — M E T, WPl CPU tRIESERE Z/IZH . MDU R4k, FRik. =fik
A, REEPISHA PID 3285, MDU b ] DAAEANE] R e Al Ry o 22 O LT H SRS R AN
T

13.2 MDU 451

MDU FA LA

B SCREPITR ST A

W EfE, > CPU il
B CRRDL RIS AR

16 LA 755 9

16 A 75 TRiL (B HEERAF 1 17)
16 S5 e

32 1i/16 fr R 5 brik
R JER AT

AR bR (sin/cos )
S IED) R

PI/PID

YV V ¥V V ¥V VYV V V

13.3 MDU IjhgEi5%iBp

13.3.1 {ERE

SEHL () MDU B {E iR

1. Ficd# MDU_CR[MDUMOD]%A7-#8%, %% MDU iz Hpk;

2. BABIERXNHEAIE, BE MDU_CR[MDUSTA], %#MDU Hit&E ¥oc, I E5 MDU
5

3. %% MDU_CR[MDUBSY#i{4:i# 0;

7 fEf#H] MDU 1, 7ERCE MDU_CRIMDUSTA]Z |, Miff{fs S A HAB B 4 5 A\ 5%

o
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13.3.2 IZELBAIZ 1 (Sl 16 (IBEFSR’E

*4 MDU_CR[MDUMOD] = 000 i}, MDU Az ELs 5% 1 17t 16 [ 78 ik, W#k 13-1%
13-1 ffizn, Z0lIA MULX.MA F1 MULX_MB 5 N 16 76 75 58 da1E B afe s, 458 NiHaes
B0 31 AE TS EBER LR — N PR 32 MA 5 HE . AT MULX_MC 1328,

RABVIBHAERIERE 1AL/ 16 LA FF 5 IRER T AR 1S L

ByE i WA A HHBPANE
MULx_MA e -
MULx MB FeH -
MULx_MC - e

13.3.3 16 RIB TS

4 MDU_CR[MDUMOD] = 0011, MDU A 164/ Sk, W7 13-2 15, 45 MULX_MA
AT MULX_MB 5\ 16 (LA FF 53R /E AR BRI 4. 45 5ONMHRIS 2N 31 LA 5 5ds . 25

it MULx_MC i8¢,

R 13-2 16 (AT S HIERA T a1 E X

BT MARINE BMHBAE
MULx MA e -
MULx_MB PRy -
MULx_MC - e

13.3.4 16 (LTS RiE

24 MDU_CR[MDUMOD] =010#, MDU 16 B/ Sa6i:. W% 13-3F7=, 4> %l1i MULX_MA
AT MULX_MB 5 A\ 16 AL TERF S 3R E A sl fif e s, 45 5 RIS 21 32 7 o5 585 . 25
iEit MULx_MC BE2ER .

* 13-3 16 (T 5 AIEM A T A A 1S X

by C R e MAKAZ WHANE
MULx_MA B eA -
MULx MB PR -
MULx_MC - P

Vi1
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13.3.5 32 {ii/16 (TR SIRE

24 MDU_CR[MDUMOD] = 011 i}, MDU A 32 £/16 AR SkriE. Wik 13-4 Fias, 435l
DIVx_DA F1 DIVx_DB 5\ 32 fi#iBr%. 16 f7BrE. 45 R NMRE 210 32 7 CFF5 R 16 A28
RS HIAR%. wiEd DIVx_DQ B2HL, A% DIVx DR B2HL.

R N3-4 AT 5 BRI AR & X

R a MARAE BHEENE
DIVx DA B FREL -
DIVx DB Wk -
DIVx DQ - ]
DIVx DR - R
13.3.6 {RiEiEiREE
4 MDU_CR[MDUMOD] = 110 i, MDU 34 LPF.
LPF (it 540N
Y =Yg + KX (X — Y1)
Horr,

Y TR 5 R EE
Yier: B—IREIEBAE
K: I8 R4
X FFIRBEIE
ke 13-5 fiR, Murfi i E Yo E—REHAE Yier 8 32 AL A RS 50dE, MNE Xh 16 fif
RS8R, IEREABKN16 M HESHE. LPFX Y B A Y, LPFX KEAK, LPFX X5 A Xk.
IBHLEHN Vi@t LPFx_Y B2HL.

* 13-5 LPF BT A f7as 18 X

HE S BMARRE WA
LPFx X X -
LPFx K K -
LPFx_Y Yier I

13.3.7 H&454EHi(sin/cos 115H)

*4 MDU_CR[MDUMOD] = 100 i}, MDU Jaskzkitfe, Wil 13-1, Aehrbofs i A7E x— y bl

N5 cosin SinFEWNTE x -y 5l N HI43 8 c0Son SiNes X' -y i JG x — y il 0 FAFE .

AAFREE I T A 20N

Vi1
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KR, 24 sini o O I,

€0S, = c0S; X cos 8 — sin; X sinf
sin, =cos; X sin@ + sin; X cos 0
ARFRIE AT B T LA cos MMRAE I IERSZTHE, tHE AR
cos, =cos; X cos 0

sin, =cos; X sin @

K775 U—

Sin;

cos, X

K 13-1 AkbrAz

WF13-6 iz, HE cosi sini. OFIHHIE cosos Sine?I N 16 61 7554 . 7] SCATx_COS
H N cosi, SCATx_SIN 5 A sinj, SCATx THE 5 A\ 0, 5153 cos, Ml sin,. cos, il iL
SCATx_RES1 iHL, sin,ifiit SCATx RES2 1.

R 13-6 AARFE AR S A a1 X

Hom At MAKAA HHEINE

SCATx_COS cos; -

SCATx_SIN sin; -

SCATx_THE 0 -

SCATx_RES1 - COSo

SCATx_RES2 - Sino
13.3.8 RIENIEREN

*4 MDU_CR[MDUMOD] = 101 i}, MDU M IEV]Ri%k .
SAED) B0 FARYE R A IE RS2 T I R AR A A . HRA Y

U = /(Usin8)2 + (U cos )2

Usin 9)

0=t ‘1<
an Ucos 0
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Horp,
Usin®: [ &/ 1E5% 7 &
Ucosb: [F) & IR AR5%5) &
O: THEL L A [ B A B2
U: TR A 2R
N 13-7 s, HAfH Ucos6. Usin F¥itiiE U, 6 ¥4 16 G4 % . 1 SCATx_COS
5N UcosB, SCATx_SIN 5 A Usin6, itH#E] U Ml 6. U @it SCATx_RES1 i, 6 @it
SCATx_RES2 25,

R 13-7 Atan BT R AR S X

BEFAE WMARNE BMERARE

SCATx_COS Ucos6 -

SCATx_SIN Usin6 -

SCATx_RES1 - U

SCATx_RES2 - 0
13.3.9 PI/PID

13.3.9.1 PI/PID &7}

PUPID i35 8% & — Ak st a5 . MR ZRIEEG] . R Ao il et b 4 & 28 Bzl &, 8
EPAT AR RAEATIR S A2 LSS RS, H T SC IR AL B A2 .

PI Az
Up =Ug_q + Kp X (Ey, — Ex_1) + Ki X E},
PID =t
Uy =Up1 +Kp X (Ex —Ej—1) + Ki XEx + Kd X (E}, — 2 X Ej_1 + Ex_5)
Hrp,

Uk: 25 k 540 H 42 1)

Uk 55 k=1 CH 5 2 il B

Ex: 55 K YN [ 22 5

Ek1, Ex2 k=1, 28 k=2 AN 22 5

Kov Kiv Ko TSRS B0 T 25

Uk [R5 KA PIX_UKMAX(x 4 0 ~ 3), H/ME A PIx_UKMIN

13.3.9.2 PI/PID 4$51%

m S AR
B SRR AR, ASCRRRE
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B ZHESR PIx UK A 32147
B CRREAN 0 R AU HER

13.3.9.3 PI/PID 1&{Ei5i88

1. PUPID $fEZ Wi T B AeAIiath, BiE Kow K KolfE LA Uk s i/ IME s

2. fcE 774 MDU_CRMDUMOD N 111, HAukiEit & e 0. 1 B4 PR, IRl
FIG 2. 34 PID #£x; Bl® MDU_CR[MDUSTA], i&i@it & %t E3) PIPID 114,
Ui 2442 MDU_CR[MDUBSY]HZhHE 1.

3.  F#AFEEY MDU_CR[MDUBSY1fZ, A 0B £RitE e, HH 45 R Pix UK 3 E3#.

4. BEHL PIx_UK 3RA3A I i & .

BB PLKP RN Q12, HASFERIEE#KR LN Q15
B Plx_UKF1 PIx_EK1 BRIAAE—IRIFE Ul Exe 5 Pix_EK1 F1 Plx_UK 347 540 Rl pids

FRRHUE
B M PG, 78 PLUEE S IRESEOIGI T UOEHSH. YA ARSI T
Plx_KP = KP; I91EH Ko
PIx_KI = KI; IIREEAE Ki
PIx_KD =KD; W16 Ky
Plx_UKMAX = UKMAX; IR S H R R AE
Plx_UKMIN = UKMIN; RGeS H iR/ ME
Plx EK1=X; W16 Ek1
Plx_UKH = Y1; IRIHEAL, Ukt 1151 16 AL
Plx_UKL = Y2; HRIAEA Uker RIS 16 £i7
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13.4 MDU FH1==2
13.4.1 MDU_CR (0xC1)
fr 7 6 | 5 | 4 | 3 2 | 1 | o0
2R MDUBSY MDUSTA MDUMOD
27 R R/W1 R/W1 R/W1 R/W1 R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
AL 2 £ D
MDU T4 E AL
LT MDUBSY | o\ R 62315 M, DU 33, %00 1 EE) MDU S T fE
BC & MDU [+ BT, V0BT EE, XF ML B AL B N BT 248 St
BN, MDU JF4E TAE
. 0001: oM+ HIT 0
[6:3] | MDUSTA 0010: B ATTHHEHIT 1
0100: A A THEHIG 2
1000: JEFF&EHRIG 3
MDU A5 ik ¢
000: Iz 1 AL 16 A 755 3kik
001: IBHELE AL 16 A4 755 Tl
010: 16 S/ 5 ek
. 011: 32 fir/16 AL TR SRRIE
[2:01 | MDUNOD ) g izt (siny/cos H80)
101: RIEVIsR %
110: fEER 28
111: PI. PID, PI F1PID Qi S TE, THEHIT 0. 1 #E$E PI AR
R, TFEEIE 2. 3 & PID B

13.4.2 MULO_MA (0xOFAO0, 0xOFA1)

MULO_MAH (0xOFAO)

i 5 | 14 | 13 | 12 | 1 10 9 8
25 MULO_MA[15:8]
i R/W R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0
MULO MAL (0xOFA1)
iz 7 | e | 5 | 4 | 3 2 1 0
SR MULO_MA[7:0]
Byt 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
fir E4 iR
[15:0] | MULO_MA | MULO [ A Bimas /728, NIRIEMIHRE
13.4.3 MULO_MB (0x0FA2, 0xOFA3)
MULO MBH (0x0FA2)
[0A 15 | 14 | 13 | 12 | 1 | 10 9 | 8
4 MULO MB[15:8]
s R/W R/W R/W R/W R/W R/W R/W R/W
LEDAE] 0 0 0 0 0 0 0 0
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MULO_MBL (0xOFA3)
Az 7 | e | s | 4 | 3 | 2 | 1 | o
KR MULO MB[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
DA B iR
[15:0] MULO_MB | MULO ) B ¥4l 2 /7%, vaRevkifale s
13.4.4 MULO_MC (0x0FA4, 0xOFA5, 0xOFA6, 0xOFA?7)
MULO MCHH (0x0FA4)
Az 31 | 30 | 29 | 28 | 21 | 26 | 25 | 24
R MULO_MC[31:24]
v 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
MULO_MCHL (0x0FA5)
fr 23 | 22 | 22 | 20 | 19 | 18 | 17 | 16
R MULO_MC[13:16]
FH 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
MULO MCLH (0xOFA6)
Az 5 | 14 | 13 | 12 | 1 [ 10 [ 9 [ 8
KR MULO MC[15:8]
FH R/W R/W R/W R/W R/W R/W R/W R/W
EDAEN 0 0 0 0 0 0 0 0
MULO_MCLL (0xOFA7)
fir 7 | e | 5 | 4 | 3 | 2 | 1 | o
R MULO_MC[7:0]
Bt 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
(A AR iR
[31:0] | MULO MC | MULO fj3fef, MULO MCH Jy7& 16 £, MULO MCL J9fik 16 fir
13.4.5 MUL1_MA (0x0F98, 0x0F99)
MUL1_MAH (0xOF98)
fr 5 | 14 | 13 [ 12 | 11 | 1w [ 9 | 8
L FK MUL1 MA[15:8]
KA 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
MUL1 MAL (0x0F99)
hr 7 ] e | 5 | 4 | 3 [ 2 [ 1 [ o
S FR MUL1 MA[7:0]
KA 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
fir E4 iR
[15:0] MUL1 MA | MUL1 [ A B 24748, FRIERIRE RS

Vi1

92

www.fortiortech.com



= Fortior Tech
LEUBm=2

/ FU6880Q1
13.4.6 MUL1_MB (0x0F9A, 0x0F9B)
MUL1 MBH (0x0F9A)
DA 15 | 14 | 13 | 12 | u | 10 | 9 8
B MUL1 MB[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
X DAL 0 0 0 0 0 0 0 0
MUL1_MBL (0x0F9B)
fir 7 | e | s | 4 | 3 | 2 1 0
ZFR MUL1 MB[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(A B ik
[15:0] MULL MB | MULL H) B #IEZF A7 5%, NIRIEMIREL
13.4.7 MUL1_MC (0x0F9C, 0x0F9D, 0xOF9E, 0x0F9F)
MUL1 MCHH (0xOF9C)
fr 31 | 30 | 29 | 28 | 21 | 26 25 24
HFR MUL1 MC[31:24]
S| 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
MUL1 MCHL (0xOF9D)
Az 23 | 2 | 21 | 20 | 19 | 18 17 16
LR MUL1 MC[23:16]
et R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
MUL1 MCLH (0xOF9E)
fir 15 | 14 | 13 [ 12 | 11 | 10 9 8
25 MUL1 MC[15:8]
et 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
MUL1 MCLL (0xOF9F)
A 7 | e | 5 | 4 | 3 | 2 1 0
4 MUL1 MC[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
AL B iR
[31:0] | MUL1 MC | MUL1 fy3fefd, MUL1 MCH J¥i 16 fi7, MUL1 MCL A1 16 f7
13.4.8 MUL2_MA (0x0F40, 0x0F41)
MUL2 MAH (0x0F40)
fir 5 | 14 [ 13 | 12 | 11 | 10 9 8
24 MUL2 MA[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
MUL2 MAL (0x0F41)
fir 7 6 5 | 4 | 3 | o2 1 0
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R MUL2 MA[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(A ER iR
[15:0] | MUL2 MA | MUL2 {J A B¥E 25 4748, NaReikipliare s
13.4.9 MUL2_MB (0x0F42, 0x0F43)
MUL2 MBH (0x0F42)
DA 15 | 14 | 13 | 12 | 1 | 10 9 | 8
R MUL2 MB[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
MUL2_MBL (0x0F43)
Az 7 | e | 5 | a4 | 3 | 2 1 | o
B MUL2 MB[7:0]
gy R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
DA LR iR
[15:0] MUL2 MB | MUL2 ) B HUiR Zr /745, NIRIEHIRE
13.4.10 MUL2_MC (0x0F44, 0x0F45, 0x0F46, 0x0F47)
MUL2_MCHH (0xOF44)
(VA 31 | 30 | 2 | 28 | 21 | 2 25 | 24
HHR MUL2 _MC[31:24]
FKA 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
MUL2_MCHL (0x0F45)
fir 23 | 2 [ 21 [ 20 [ 19 | 18 17 | 16
SRR MUL2 MC[23:16]
Bt 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
MUL2_MCLH (0x0F46)
fir 15 | 14 | 13 | 12 | 11 | 10 9 | 8
R MUL2 MC[15:8]
ey 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
MUL2 MCLL (0x0F47)
hr 7 | e | 5 | 4 | 3 | =2 1 [ o
L FK MUL2 MC[7:0]
KA 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
fir R iR
[31:0] MUL2 MC | MUL2 F3fefH, MUL2 MCH A7 16 £z, MUL2 MCL A 16 fif
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13.4.11 MUL3_MA (0x0F38, 0x0F39)
MUL3 MAH (0x0F38)
DA 15 | 14 | 13 | 12 | 11 | 10 9 8
k4 MUL3 MA[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
MUL3_MAL (0x0F39)
fir 7 | e | s | 4 | 3 [ 2 1 0
K HR MUL3 MA[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DA E i iR
[15:0] MUL3 MA | MUL3 ) A B¥s 25 474, IR
13.4.12 MUL3_MB (0x0F3A, 0x0F3B)
MUL3_MBH (0x0F3A)
Az 5 | 14 | 13 | 12 | 11 | 10 9 8
2 MUL3 MB[15:8]
gy R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
MUL3_MBL (0x0F3B)
fr 7 | 6 | 5 | 4 | 3 | 2 1 0
AR MUL3 MB[7:0]
Bt 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
(A B iR
[15:0] MUL3 MB | MUL3 1] B #2747 4%, IR EL
13.4.13 MUL3_MC (0x0F3C, 0x0F3D, 0x0F3E, 0x0F 3F)
MUL3_MCHH (0xOF3C)
fir st | 30 | 29 [ 28 | 21 | 26 25 24
2 F MUL3 MC[31:24]
B 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
MUL3_MCHL (0x0F3D)
A 23 22 21 | 20 | 19 | 18 17 16
AR MUL3 MC[23:16]
KA 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
MUL3_MCLH (0x0F3E)
A 15 14 13 | 12 | 1 | 10 9 8
AR MUL3 MC[15:8]
KA 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

MUL3 MCLL (0xOF3F)
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fir 7 6 5 s | 3 | 2 | 1 0
kS MUL3 MC[15:8]
e R/W R/W R/W R/W R/W R/W R/W R/W
=XDAEN 0 0 0 0 0 0 0 0
DA B iR
[31:0] MUL3_MC | MUL3 [¥j3fe#:, MUL3_MCH Ay 16 £z, MUL3 MCL MK 16 £i7
13.4.14 DIVO_DA (0x0F8C, 0x0F8D, 0xOF8E, 0xOF8F)
DIVO DAHH (0xOF8C)
Az 31 | 30 | 2 | 28 | 27 | 2 | 2 24
LK DIVO DA[31:24]
gy R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
DIVO DAHL (0xOF8D)
fr 23 | 22 | 22 | 20 | 19 | 18 | 17 16
LK DIVO DA[23:16]
Byt 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
DIVO DALH (0xOFS8E)
fr 15 | 14 | 13 [ 12 | 11 | 10 | 9 8
KR DIVO DA[15:8]
gy R/W R/W R/W R/W R/W R/W R/W R/W
EDAEN 0 0 0 0 0 0 0 0
DIVO DALL (0xOFS8F)
A 7 | e | 5 | a4 | 3 | 2 | 1 0
2R DIVO DA[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
B=XDA(:! 0 0 0 0 0 0 0 0
(A B iR
[31:0] DIVO DA DIVO (4 k%, DIVO DAH 475 16 fir, DIVO DAL 1 16 fir
13.4.15 DIVO_DB (0x0F90, 0x0F91)
DIVO DBH (0x0F90)
[0A 5 | 14 | 13 | 12 | 1 | 10 | 9 8
S HR DIVO DB[15:8]
KA 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
DIVO DBL (0x0F91)
(A 7 | e | s | 4 | 3 | 2 | 1 0
R DIVO DB[7:0]
KA 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
AL E iR
[15:0] DIVO DB | DIVO [¥) B #(#ls Z7 f7 4, NBRIEIIBREL
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13.4.16 DIV0_DQ (0x0F92, 0x0F93, 0x0F94, 0x0F95)

DIVO DQHH (0x0F92)
DA 31 | 30 | 29 | 28 | 21 | 26 | 25 | 24
ki DIVO DQ[31:24]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
DIVO DQHL (0x0F93)
fir 23 | 22 | 21 | 20 | 19 [ 18 | 17 | 16
kS DIVO_DQ[23:16]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DIVO DQLH (0x0F94)
fr 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
2R DIVO_DQ[15:8]
HKM 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
DIVO DQLL (0xOF95)
Az 7 | e | 5 | 4 | 3 | 2 | 1 | o
2R DIVO _DQ[7:0]
FH R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
(A B iR
[31:0] | DIVO DQ[31:0] | DIVO 7%, DIVO DQH A 16 fiz, DIVO DQL A% 16 fif

13.4.17 DIVO_DR (0x0F96, 0x0F97)

DIVO DRH (0x0F96)

fir 5 | 14 | 13 | 12 | 11 | 1w | 9 | 8
TR DIVO_DR[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
EDAEN 0 0 0 0 0 0 0 0
DIVO_DRL (0x0F97)
A 7 ] e | 5 | 4 | 3 [ 2 [ 1 [ o
AR DIVO DR[7:0]
Bt 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
fir E4 iR
[15:0] | DIVO DR | DIVOMI4x%k

13.4.18 DIV1_DA (0x0F80, 0xOF81, 0x0F82, 0x0F83)

DIV1_DAHH (0xOF80)
i 31 | 30 | 20 | 28 | 21 | 2 25 24
B DIV1_DA[31:24]
gyt 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
DIV1_DAHL (0xOF81)
& | 23 22 21 | 20 | 19 | 18 17 16
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R DIV1 DA[23:16]
HA R/W R/W R/W R/W R/W R/W R/W R/W
FAH 0 0 0 0 0 0 0 0
DIV1 DALH (0x0F82)
fir 15 14 13 | 12 [ 11 | 10 9 8
2R DIV1 DA[15:8]
HA R/W R/W R/W R/W R/W R/W R/W R/W
FAH 0 0 0 0 0 0 0 0
DIV1 DALL (0x0F83)
fir 7 6 5 | 4 | 3 | 2 1 0
R DIV1_DA[7:0]
M R/W R/W R/W R/W R/W R/W R/W R/W
EEKLEN 0 0 0 0 0 0 0 0
(A B #hiig
[31:0] DIVI DA | DIVI HI#F&%c, DIVI DA Jyi& 16 £z, DIVI DA J9fik 16 iz
13.4.19 DIV1_DB (0x0F84, 0x0F85)
DIV1_DBH (0x0F84)
fir 15 1a | 13 | 12 | 11 | 10 9 8
kA DIV1_DB[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
BAME 0 0 0 0 0 0 0 0
DIV1 DBL (0x0F85)
fir 7 6 5 | 4 | 3 [ 2 1 0
R DIV1_DB[7:0]
K R/W R/W R/W R/W R/W R/W R/W R/W
BAME 0 0 0 0 0 0 0 0
fir £ iR
[15:0] | DIVI_DB | DIV [) B 3idls ar £, NBRIEMIBREL
13.4.20 DIV1_DQ (0x0F86, 0x0F87, 0x0F88, 0x0F89)
DIV1 DQHH (0xOF86)
i 31 30 | 20 | 28 | 21 | 26 25 24
B DIV1 DQ[31:24]
B 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
DIV1 DQHL (0xOF87)
fir 23 22 21 | 20 | 19 | 18 17 16
B DIV1 DQ[23:16]
B R/W R/W R/W R/W R/W R/W R/W R/W
XAEN 0 0 0 0 0 0 0 0
DIV1 DQLH (0x0F88)
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fir 15 14 13 12 | 1 | 10 9 | 8
4 HR DIV1_DQ[15:8]

e R/W R/W R/W R/W R/W R/W R/W R/W

=XDAEN 0 0 0 0 0 0 0 0

DIV1 DQLL (0x0F89)
A 7 6 5 | 4 | 3 | o2 1 0

B DIV1_DQ[7:0]

e R/W R/W R/W R/W R/W R/W R/W R/W

=XDAEN 0 0 0 0 0 0 0 0
(DA B4 iR

[31:0] DIVI_DQ | DIV1 fJ@4, DIVI_DQH v 16 iz, DIVI_DQL MK 16 fiL

13.4.21 DIV1_DR (0x0F8A, 0x0F8B)
DIV1_DRH (0xOF8A)
Az 15 14 | 13 | 12 | 11 | 10 9 | 8

25 DIV1 DR[15:8]

M R/W R/W R/W R/W R/W R/W R/W R/W

LEDALE] 0 0 0 0 0 0 0 0

DIV1 DRL (0xOF8B)
fr 7 6 | 5 | 4 | 3 | 2 1 | o

KR DIV1_DR[7:0]

Bt 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
(A AR iR

[15:0] DIVI DR | DIVI K43k

13.4.22 DIV2_DA (0x0F2C, 0x0F2D, 0x0F2E, 0x0F2F)
DIV2_DAHH (0x0F2C)
fir 31 50 | 2 | 28 | 21 | 2 25 24

2 F DIV2 DA[31:24]

HKA 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

DIV2_DAHL (0x0F2D)
A 23 22 21 | 20 | 19 | 18 17 16

AR DIV2 DA[23:16]

KA 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

DIV2_ DALH (0xOF2E)
A 15 14 13 | 12 | 1 | 10 9 8

ZFR DIV2 DA[15:8]

KA R/W R/W R/W R/W R/W R/W R/W R/W

SAfE 0 0 0 0 0 0 0 0

DIV2 DALL (0xOF2F)
R 7 6 5 | 4 | 3 | 2 1 0
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R DIV2 DA[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(A ER iR
[31:0] DIV2 DA | DIV2 Hy#%F%%, DIV2 DA N 16 fiz, DIV2 DA HMK 16 fif
13.4.23 DIV2_DB (0x0F30, 0x0F31)
DIV2 DBH (0x0F30)
DA 15 14 | 13 | 12 | 1 | 10 | 9 8
KR DIV2 DB[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
DIV2_DBL (0x0F31)
Az 7 6 | 5 | 4 | 3 [ 2 [ 1 0
B4 DIV2 DB[7:0]
KM R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
DA LR iR
[15:0] DIV2 DB | DIV2 [¥] B $dli % f7 4%, FBRVEIIBREL
13.4.24 DIV2_DQ (0x0F32, 0x0F33, 0x0F 34, 0x0F35)
DIV2 DQHH (0x0F32)
(VA 31 30 | 29 | 28 | 27 | 26 | 5 24
4R DIV2_DQ[31:24]
FKA 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
DIV2 DQHL (0x0F33)
fir 23 2 | 2t | 20 | 19 | 18 | 17 16
AR DIV2 DQ[23:16]
Bt 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
DIV2 DQLH (0x0F34)
fir 15 14 | 13 | 12 | 1 | 10 [ 9 8
AR DIV2 DQ[15:8]
ey 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
DIV2 DQLL (0x0F35)
[0A 7 6 | 5 | 4 | 3 | 2 | 1 0
L FK DIV2 DQ[7:0]
KA 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
fir E4 iR
[31:0] DIV2 DQ | DIV2 fJRE, DIV2 DQH A 16 iz, DIV2 DAL M1K 16 fif
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13.4.25 DIV2_DR (0x0F36, 0x0F37)
DIV2 DRH (0x0F36)
DA 5 | 14 | 13 | 12 | 1 | 10 | 9 8
k4 DIV2 DR[15:8]

St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
DIV2_DRL (0x0F37)

Az 7 | e | s | 4 | 3 | 2 | 1 0

B4 DIV2 DR[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DA LR iR
[15:0] DIV2 DR | DIV2 FI4%k
13.4.26 DIV3_DA (0x0F20, 0x0F21, 0x0F22, 0x0F23)
DIV3 DAHH (0x0F20)
Az 31 | 30 | 2 | 28 | 27 | 26 | 2 24
LK DIV3 DA[31:24]
gy R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
DIV3_DAHL (0xOF21)
fr 23 | 22 | 22 | 20 | 19 | 18 | 17 16
SRR DIV3 DA[23:16]

Bt 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
DIV3 DALH (0x0F22)
fir 5 | 14 | 13 | 12 | 11 | 10 | 9 8

AR DIV3_DA[15:8]

FKH R/W R/W R/W R/W R/W R/W R/W R/W
EDAEN 0 0 0 0 0 0 0 0
DIV3_DALL (0x0F23)

A 7 | e | 5 | a4 | 3 | 2 | 1 0

AR DIV3 DA[7:0]
Bt 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
fir E4 iR
[31:0] DIV3 DA | DIV3 (K4 F%%, DIV3 DAH A& 16 fi7, DIV3 DAL MK 16 fir
13.4.27 DIV3_DB (0x0F24, 0x0F25)
DIV3 DBH (0x0F24)
fir 15 14 | 13 | 12 | 1 | 10 9 8
S HR DIV3 DB[15:8]

B 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
DIV3_ DBL (0x0F25)
| 7 6 5 | 4 | 3 | o2 1 0
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R DIV3 DB[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(A ER iR
[15:0] DIV3 DB | DIV3 [¥) B ¥l %7 /748, NBRIEMIFREL
13.4.28 DIV3_DQ (0x0F26, 0x0F27, 0x0F28, 0x0F29)
DIV3_ DQHH (0x0F26)
DA 31 | 30 | 29 | 28 | 21 | 26 | 25 24
SR DIV3_DQ[31:24]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
DIV3 DQHL (0x0F27)
Az 23 | 2 | 21 | 20 | 19 | 18 | 17 16
K HR DIV3_DQ[23:16]
gy R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
DIV3 DQLH (0x0F28)
fr 15 | 14 | 13 [ 12 | 11 | 10 | 9 8
KR DIV3 DQ[15:8]
Byt 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
DIV3 DQLL (0x0F29)
fir 7 | e | 5 | 4 | 3 | 2 | 1 0
KR DIV3 DQ[7:0]
FKH R/W R/W R/W R/W R/W R/W R/W R/W
EDAEN 0 0 0 0 0 0 0 0
(A AR iR
[31:0] DIV3 DQ | DIV3 fIFi, DIV3 DQH N 16 fir, DIV3 DQL AL 16 fif
13.4.29 DIV3_DR (0x0F2A, 0x0F2B)
DIV3 DRH (0x0F2A)
fir 15 | 14 | 13 | 12 | 1 | 10 | 9 8
AR DIV3_DR[15:8]
ey 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
DIV3 DRL (0x0F2B)
hr 7 ] e | s | 4 | 3 [ 2 [ 1 0
4 DIV3 DR[7:0]
KA 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
fir E4 iR
[15:0] DIV3 DR | DIV3 4%k
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13.4.30 SCATO0_COS (0x0F16, 0x0F17)
SCATO_COSH (0x0F16)
DA 15 | 14 13 | 12 | 1 10 9 8
k4 SCATO C0S[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
SCATO_COSL (0x0F17)
fir 7 | 6 5 | 4 | 3 2 1 0
ZFR SCATO _COS[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
DA B iR
[15:0] | SCATO COS | SCATO ¥yt SIN/COS. ATAN =[] COS i A
13.4.31 SCATO_SIN (0x0F18, 0x0F19)
SCATO_SINH(0xOF18)
Az 15 | 14 13 | 12 | 1 10 9 8
2R SCATO SIN[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
EDALE] 0 0 0 0 0 0 0 0
SCATO_SINL (0xOF19)
fr 7 | 6 5 | 4 | 3 2 1 0
kS SCATO SIN[7:0]
Bt 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
(A B iR
[15:0] | SCATO_SIN | SCATO .yt SIN/COS. ATAN #=Cf¥) SIN A\
13.4.32 SCATO_THE (0x0F1A, 0x0F1B)
SCATO_THEH (0xOF1A)
fir 15 | 14 13 | 12 | 1 10 9 8
AR SCATO THE[15:8]
Bt 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
SCATO THEL (0xOF1B)
fr 7 | 6 5 | 4 | 3 2 1 0
R SCATO_THE[7:0]
ey 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
AL E iR
[15:0] | SCATO THE | SCATO #.7¢ SIN/COS #%3X(%) THE %y A
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13.4.33 SCATO0_RES1 (0x0F1C, 0x0F1D)
SCATO_RES1H (0xOF1C)
A 15 | 1 | 13 | 12 | u 10 9 | 8
k4 SCATO RES1[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
SCATO RESIL (0xOF1D)
A 7 | e | 5 | 4 | 3 2 1 | o0
ZFR SCATO_RES1[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A LR iR
[15:0] | SCATO_RES1 | SCATO Hijr SIN/COS Bz COS i, ATAN &K U%
13.4.34 SCATO0_RES2 (0xOF1E, 0xOF1F)
SCATO_RES2H (0xOF1E)
Az 5 | 14 | 13 | 12 | 11 [ 10 | 9 | 8
4R SCATO RES2[15:8]
Y R/W R/W R/W R/W R/W R/W R/W R/W
LEDAE] 0 0 0 0 0 0 0 0
SCATO_RES2L (0xOF1F)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
kS SCATO RES2[7:0]
By 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
(A B iR
[15:0] | SCATO_RES2 | SCATO H#.7¢ SIN/COS #ExUfr) SIN #irth, ATAN £ r 0% H
13.4.35 SCAT1_COS (0x0F0C, 0x0FO0D)
SCAT1_COSH (0x0F0C)
fir 5 | 14 | 13 | 12 | mu | 1w | 9 | 8
AR SCAT1 COS[15:8]
Bt 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
SCAT1 COSL (0xOFOD)
bz 7 | e | s | 4 | 3 [ 2 | 1 | o
R SCAT1_COS[7:0]
ey 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
AL E iR
[15:0] | SCAT1 COS | SCATI #4755 SIN/COS. ATAN L= COS #y A\
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13.4.36 SCAT1_SIN (0xOFOE, 0xOFOF)
SCAT1_SINH(0xOFOE)
DA 5 | 14 | 13 | 12 | u | 1w | 9 | 8
k4 SCAT1 SIN[15:8]
S R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
SCAT1_SINL (0xOFOF)
Az 7 | e | s | 4 | 3 [ 2 | 1 | o
ZFR SCAT1_SIN[7:0]
S R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
DA B iR
[15:0] | SCAT1 SIN | SCATI ¥t SIN/COS. ATAN £=X[¥) SIN i A
13.4.37 SCAT1_THE (0x0F10, 0x0F11)
SCAT1 THEH (0xOF10)
Az 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
2R SCAT1 THE[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
EDALE] 0 0 0 0 0 0 0 0
SCAT1_THEL (0x0F11)
fr 7 | e | 5 | 4 | 3 [ 2 | 1 | o
kS SCAT1 THE[7:0]
Bt 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
fir E4S iR
[15:0] | SCAT1 THE | SCATI #.7G SIN/COS #=X (%) THE %y A\
13.4.38 SCAT1_RES1 (0x0F12, 0x0F13)
SCAT1 RESIH (0xOF12)
fir 5 | 14 | 13 | 12 | 1 | 10 | 9 | 8
kS SCAT1 RES1[15:8]
et} 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
SCAT1 RESIL (0x0F13)
bz 7 | e | s | 4 | 3 | 2 | 1 | o
B SCAT1 RES1[7:0]
ey 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
AL AR iR
[15:0] | SCAT1_RES1 | SCAT1 Bijg SIN/COS #EzUfr COS %, ATAN KU %
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13.4.39 SCAT1_RES2 (0x0F14, 0x0F15)
SCAT1 RES2H (0x0F14)
DA 15 | 1 | 13 | 12 | 11 [ w0 | 9 | 8
AR SCAT1 RES2[15:8]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
SCAT1 RES2L (0xO0F15)
Az 7 | e | s | 4 | 3 | 2 [ 1 | o
B2 SCAT1 RES2[7:0]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
DA E i iR
[15:0] | SCAT1_RES2 | SCAT1 Hijyg SIN/COS #EzUf SIN 4 Ht, ATAN A= 60%
13.4.40 SCAT2_COS (0x0F02, 0x0F03)
SCAT2_COSH (0x0F02)
Az 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
2R SCAT2 C0S[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
EDALE] 0 0 0 0 0 0 0 0
SCAT2_COSL (0x0F03)
fr 7 | e | 5 | 4 | 3 [ 2 | 1 | o
kS SCAT2 COS[7:0]
Bt 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
(A B iR
[15:0] | SCAT2 COS | SCAT2 Hju SIN/COS. ATAN #=Cf¥) COS A
13.4.41 SCAT2_SIN (0x0F04, 0x0F05)
SCAT2_SINH(0x0F04)
fir 5 | 14 | 13 | 12 | 11 | 10 | 9 | 8
AR SCAT2 SIN[15:8]
Bt 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
SCAT2_SINL (0xOF05)
bz 7 | e | s | 4 | 3 [ 2 | 1 | o
R SCAT2_SIN[7:0]
ey 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
AL E iR
[15:0] | SCAT2 SIN | SCAT2 HijG SIN/COS. ATAN AE5{f#) SIN # A

Vi1

106

www.fortiortech.com



= Fortior Tech

/-.- EIBT % FU6880Q1

13.4.42 SCAT2_THE (0x0F06, 0x0F07)

SCAT2_THEH (0xOF06)
DA 5 | 14 | 13 | 12 | u | 10 | 9 8
k4 SCAT2 THE[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
SCAT2_THEL (0x0F07)
Az 7 | e | 5 | 4 | 3 | 2 | 1 0
ZFR SCAT2_THE[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
DA LR iR
[15:0] | SCAT2_THE | SCATZ2 .7t SIN/COS =) THE #ir A\
13.4.43 SCAT2_RES1 (0x0F08, 0x0F09)
SCAT2 RES1H (0xOF08)
Az 5 | 14 | 13 | 12 | 11 | 10 [ 9 8
4R SCAT2 RES1[15:8]
Y R/W R/W R/W R/W R/W R/W R/W R/W
LEDAE] 0 0 0 0 0 0 0 0
SCAT2 RESIL (0x0F09)
fr 7 | e | 5 | 4 | 3 | 2 | 1 0
SR SCAT2 RES1[7:0]
By 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
(A B iR
[15:0] | SCAT2 RES1 | SCAT2 Hijr SIN/COS Bz COS i, ATAN &K U4
13.4.44 SCAT2_RES2 (0xO0F0A, 0x0F0B)
SCAT2_RES2H (0x0F0A)
fir 15 | 14 | 13 | 12 | 11 | 10 | 9 8
SR SCAT2 RES[15:8]
By 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
SCAT2 RES2L (0x0FO0B)
bz 7 | e | s | 4 | 3 | 2 | 1 0
B SCAT2 RES[7:0]
ey 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
AL AR iR
[15:0] | SCAT2 RES2 | SCAT2 .7t SIN/COS A3 f#) SIN %y, ATAN A5y 0%
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13.4.45 SCAT3_COS (0x0EF8, 0x0EF9)
SCAT3_COSH (0xOEF8)
DA 15 | 14 13 | 12 | 1 10 9 | 8
k4 SCAT3 C0S[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
SCAT3_COSL (0x0EF9)
fir 7 | 6 5 | 4 | 3 2 1 | 0
ZFR SCAT3_COS[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
DA B iR
[15:0] | SCAT3 COS | SCAT3 Hijt SIN/COS. ATAN =[] COS i A
13.4.46 SCAT3_SIN (0xO0EFA, 0xOEFB)
SCAT3_SINH (0xOEFA)
Az 15 | 14 13 | 12 | 1 10 9 | 8
2R SCAT3 SIN[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
EDALE] 0 0 0 0 0 0 0 0
SCAT3_SINL (0xOEFB)
fr 7 | 6 5 | 4 | 3 2 1 | o
kS SCAT3 SIN[7:0]
Bt 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
(A B iR
[15:0] | SCAT3 SIN | SCAT3 Hjr SIN/COS. ATAN #=Cf¥) SIN A\
13.4.47 SCAT3_THE (0x0EFC, 0x0EFD)
SCAT3_THEH (0xOEFC)
fir 15 | 14 13 | 12 | 1 10 9 | 8
AR SCAT3 THE[15:8]
Bt 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
SCAT3_THEL (0xOEED)
fr 7 | 6 5 | 4 | 3 2 1 | o
R SCAT3_THE[7:0]
ey 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
AL E iR
[15:0] | SCAT3_THE | SCAT3 #.7C SIN/COS #%3X1%) THE %y A
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13.4.48 SCAT3_RES1 (0x0EFE, 0x0EFF)
SCAT3 RES1H (0xOEFE)
DA 15 | 1 | 13 | 12 | 11 [ w0 | 9 | 8
B SCAT3 RES1[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
SCAT3 RESI1L (0xOEFF)
Az 7 | e | s | 4 | 3 | 2 [ 1 | o
ZFR SCAT3_RES1[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
pRDA[E 0 0 0 0 0 0 0 0
(A B FR iR
[15:0] | SCAT3 RES1 | SCAT3 H¥iyG SIN/COS #= COS %itl, ATAN #XAU%H
13.4.49 SCAT3_RES2 (0x0F00, 0x0F01)
SCAT3 RES2H (0x0F00)
Az 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
ZFR SCAT3_RES[15:8]
o R/W R/W R/W R/W R/W R/W R/W R/W
SAHE 0 0 0 0 0 0 0 0
SCAT3 RES2L (0x0F01)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
ZFR SCAT3 RES[7:0]
Eyidl R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
(A L FR ik
[15:0] | SCAT3 RES2 | SCAT3 ¥.jr SIN/COS #EzUf) SIN %y, ATAN Bz r0%m
13.4.50 LPF0_K (0xOFDO, 0xOFD1)
LPFO_KH (0x0FDO)
fir 5 | 14 | 13 | 12 | 1 | 10 | 9 | 8
SR LPFO K[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
LPFO KL (0xOFD1)
pr 7 | e | s [ 4 | 3 | 2 | 1 | o
A FK LPFO K[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
AL ZFR Eiip
[15:0] | LPFO K[15:0] | LPFO [ K A\
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13.4.51 LPF0_X (0x0FD2, 0x0FD3)
LPFO_XH (0x0FD2)
A 15 | 14 | 13 | 12 | 1 | 10 9 8
k4 LPFO X[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
LPFO_XL (0x0FD3)
AL 7 | e | 5 | a4 | 3 | 2 1 0
KR LPFO_X[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
fr B Eiipuy
[15:0] | LPFO X[15:0] | LPFO f) X #i A\
13.4.52 LPF0_Y (0x0FD4, 0xOFD5, 0xOFD6, 0x0FD7)
LPFO_YHH (0xOFD4)
fr 31 | 30 [ 20 | 28 | 21 | 2 25 24
R LPFO_Y[31:24]
Byt 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
LPFO_YHL (0xOFD5)
A 23 | 22 | 2t | 20 | 19 [ 18 17 16
R LPFO_Y[23:16]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
LPFO_YLH (0xOFD6)
fr 5 | 14 | 13 | 12 | 1 | 10 9 8
2R LPFO_Y[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
LPFO_YLL (0xOFD7)
fir 7 | e | 5 | 4 | 3 | 2 1 0
TR LPFO_Y[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
A E #iR
LPFO TG A7 A7 2% B 5N S H N 2
[31:0] | LPFO_Y[31:0] | % AWN%: LPFO_Fi,
N7 LPFO_V,
13.4.53 LPF1_K (0x0FC8, 0x0FC9)
LPF1_KH (0x0FC8)
pr 15 | 14 | 13 | 12 | 1 | 10 9 8
R LPF1 K[15:8]
KA 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
LPF1_KL (0x0FC9)
AL 7 | e | 5 | 4 | 3 | 2 1 0
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KR LPF1 K[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A B iR
[15:0] | LPF1_K[15:0] | LPF1 fJ K %I\
13.4.54 LPF1_X (0xOFCA, 0x0FCB)

LPF1_XH(0xOFCA)

A 15 [ w4 | 13 [ 12 | 1 [ 10 9 | 8
R LPF1_X[15:8]

Byt 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
LPF1_XL (0x0FCB)
fr 7 | e | s | 4 | 3 | 2 1 | o0

KR LPF1_X[7:0]
KM R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
fr B iR
[15:0] | LPF1 X[15:0] | LPF1 [y X i\
13.4.55 LPF1_Y (0xOFCC, 0xOFCD, 0xOFCE, 0xOFCF)
LPF1_YHH (0x0FCC)
fir 31 | 30 | 20 | 28 | 21 | 26 25 | 24
LS LPF1_Y[31:24]
ey R/W R/W R/W R/W R/W R/W R/W R/W
LEDAEN 0 0 0 0 0 0 0 0
LPF1 YHL (0xOFCD)
(VA 23 | 22 [ 21 [ 20 [ 19 [ 18 17 | 16
2R LPF1 Y[23:16]

Bt R/W R/W R/W R/W R/W R/W R/W R/W
EDAEN 0 0 0 0 0 0 0 0
LPF1_YLH (0xOFCE)
fir 15 | 14 | 13 | 12 | 11 | 10 9 | 8

TR LPF1_Y[15:8]

KA 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
LPF1 YLL (0xOFCF)
hr 7 ] e | 5 | 4 [ 3 | 2 1 | o

£ FR LPF1_Y[7:0]
ey 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
AL AR #iR
LPF1 HLIGIZ AT A7 a5 N HE 2
[31:0] | LPF1_Y[31:0] | WA WN%Z: LPF1_ Vo,
W NZ: LPFL L
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13.4.56 LPF2_K (0x0F78, 0x0F79)
LPF2_KH(0x0F78)
A 15 | 14 | 13 | 12 | 1 | 10 9 8
B LPF2 K[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
LPF2_KL (0x0F79)
A 7 | e | s | 4 | 3 | 2 1 0
K HR LPF2 K[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A E i iR
[15:0] | LPF2 K[15:0] | LPF2 i K #i A\
13.4.57 LPF2_X (0xOF7A, 0x0F7B)
LPF2_XH (0x0F7A)
fr 15 | 14 | 13 | 12 | 11 | 10 9 8
2 LPF2_X[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
LPF2_XL (0x0F7B)
oA 7 | e | 5 | 4 | 3 | 2 1 0
KR LPF2 X[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A B iR
[15:0] | LPF2 X[15:0] | LPF2 i) X A\
13.4.58 LPF2_Y (0x0F7C, 0xOF7D, 0xOF7E, 0xOF7F)
LPF2_YHH (0x0F7C)
fir st | 30 | 29 [ 28 | 21 | 26 25 24
2 F LPF2_Y[31:24]
B 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
LPF2_YHL (0xOF7D)
A 23 22 21 | 20 | 19 | 18 17 16
AR LPF2_Y[23:16]
KA 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
LPF2_YLH (0xOF7E)
A 15 14 13 | 12 | 1 | 10 9 8
AR LPF2_Y[15:8]
KA 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
LPF2_YLL (0xOF7F)
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fir 7 6 5 s | 3 | o2 1 0
kS LPF2 Y[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
=XDAEN 0 0 0 0 0 0 0 0
DA S Eiipo
LPF2 HLIGIZ AT A7 o BN B HE
[31:0] | LPF2_Y[31:0] | AN : LPF2_V,
W NZ: LPF2_
13.4.59 LPF3_K (0x0F70, 0x0F71)
LPF3_KH (0x0F70)
fr 15 | 14 | 13 | 12 | 11 | 10 9 | 8
LK LPF3_K[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
LPF3_KL (0x0F71)
hr 7 | e | s | 4 | 3 | 2 1 0
2R LPF3 K[7:0]
Byt 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
A B iR
[15:0] | LPF3 K[15:0] | LPF3 [ K i\
13.4.60 LPF3_X (0x0F72, 0x0F73)
LPF3_XH(0x0F72)
At 15 [ w1 | 13 [ 12 | 1 [ 10 9 | 8
R LPF3_X[15:8]
et R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
LPF3_XL (0x0F73)
fir 7 | e | s | 4 | 3 | 2 1 | o0
R LPF3_X[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | LPF3 K[15:0] | LPF3 [ X #i A
13.4.61 LPF3_Y (0x0F74, 0x0F75, 0x0F76, 0x0F77)
LPF3 YHH (0x0F74)
A 31 | 30 | 20 | 98 | 9o | 2 25 24
B4 LPF3_Y[31:24]
et} R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0
LPF3 YHL (0xOF75)
fir 23 22 21 | 20 | 19 | 18 17 16
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k4 LPF3_Y[23:16]
M R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
LPF3_YLH (0xOF76)
£ 15 14 13 | 12 | 11 [ 10 9 8
R LPF3 Y[15:8]
By R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
LPF3_YLL (0xOF77)
£ 7 6 5 | 4 | 3 | o2 1 0
2R LPF3 Y[7:0]
KM R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A £ #hiig
LPF3 BTG a7 A7 o BB N B Y 2
[31:0] | LPF3_Y[31:0] | #IAWN%: LPF3_Vi,
it %S LPF3_J,
13.4.62 P10_KP (0xOFB8, 0x0FB9)
P10_KPH (0x0FBS)
i 15 14 13 | 12 | 11 | 10 9 | 8
kS P10 _KP[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAHE 0 0 0 0 0 0 0 0
PI0_KPL (0xOFB9)
(VA 7 6 5 | 4 | 3 | 2 1 | o
R PI0_KP[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A BFR iR
[15:0] | PIO KP | PIO fJLL{51 &%k
13.4.63 PI0_EK1 (0xOFBA, 0x0FBB)
P10_EK1H (0xOFBA)
fir 15 14 13 | 12 | 1 | 10 9 8
b PI0_EK1[15:8]
B 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
P10 _EKIL (0xOFBB)
fir 7 6 5 | 4 | 3 | o2 1 0
b PI0_EK1[7:0]
B R/W R/W R/W R/W R/W R/W R/W R/W
HALE 0 0 0 0 0 0 0 0
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YA LR Eiiipr
[15:0] | PIO EK1 | PIO [y b—WkEi NIfm 2 &
13.4.64 PI0_EK (0xOFBC, 0xOFBD)
PI0_EKH (0xOFBC)
e 5 | 14 | 13 | 12 | 11 | 1w | 9 [ 8
ZFR PI0 EK[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
P10 EKL (0xOFBD)
hr 7 ] e [ 5 | 4 | 3 | 2 | 1 | o
AR PI0 EK[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
YA 2R Eiip
[15:0] PI0_EK | P10 FAS YR N i 25
13.4.65 P10_KI (0xOFBE, 0xOFBF)
P10 KIH(0xOFBE)
Az 5 | 14 | 13 | 12 | 11 | 10 | 9 [ 8
A PI0O KI[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
PI0 KIL (0xOFBF)
Az 7T | 6 5 | a4 [ 3 | 2 | 1 | o
SRR P10 KI[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
(A L FR Eiip
[15:0] PI0 KI | PIO IS 23K
13.4.66 PI0_UKH (0xOFCO0, 0xOFC1)
PI0 UKHH (0xOFCO)
[0A 15 | 14 13 | 12 | 11 | 1w | 9 | 8
LR PI0 UKH[15:8]
eS| R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
PI0 UKHL (0xOFC1)
(A 7 | e | 5 | 4 | 3 | 2 | 1 | o
A FK PI0 UKH[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
AL B Eiip
[15:0] | PIO UKH | PIO [y 4s 5 16 fir
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13.4.67 PI0_UKL (0xO0FC2, 0xOFC3)
P10 UKLH (0x0FC2)
DA 15 | 1 | 13 | 12 | 1u 10 9 | 8
4 HR PTO UKL[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PI0 UKLL (0xOFC3)
fir 7 | e | s | 4 | 3 2 1 | o0
2 PI0 UKL[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
pRDA[E 0 0 0 0 0 0 0 0
(A B FR iR
[15:0] | PIO UKL | PIO [yt 45 5K 16 iz
13.4.68 PI0_UKMAX (0xOFC4, 0x0FC5)
P10 UKMAXH (0xOFC4)
fr 5 | 14 | 13 | 12 | 1 10 9 | 8
2R PI0 UKMAX[15:8]
H R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
PT0_UKMAXL (0xOFC5)
fr 7 | e | 5 | 4 | 3 2 1 | o
S FR PI0 UKMAX[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B Eiip
[15:0] | PIO UKMAX | PTO [ H o 0 & kAl
13.4.69 PI0_UKMIN (0x0FC6, 0xOFC?7)
PT0 UKMINH(0xOFC6)
fir 15 | 14 | 13 | 12 | 1 10 9 | 8
2R PI0 UKMIN[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
PI0 UKMINL (0xOFC7)
fr 7 | 6 | s | 4 | 3 2 1 | o0
AR P10 UKMIN[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
AL ZFR Eiip
[15:0] | PTO UKMIN | PTO fr% s o341 B /M
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13.4.70 PI1_KP (0xOFA8, 0x0FA9)
P11 _KPH(0xOFA8)
DA 15 | 1 | 13 | 12 | 1u 10 9 | 8
k4 PI1 KP[15:8]
Byl R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
PI1_KPL (0x0FA9)
Az 7 | e | s | 4 | 3 2 1 | o0
K HR PI1 KP[7:0]
Byl R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DA E i iR
[15:0] | PI1 KP | PI1 Ikl &%k
13.4.71 PI1_EK1 (0OxOFAA, 0xOFAB)
PI1_EK1H (0xOFAA)
Az 5 | 14 | 13 | 12 | 1 10 9 | 8
2 PI1 EK1[15:8]
M R/W R/W R/W R/W R/W R/W R/W R/W
EDALE] 0 0 0 0 0 0 0 0
PI1_EK1L (0xOFAB)
fr 7 | e | 5 | 4 [ 3 2 1 | o
K HR PI1 EK1[7:0]
Bt 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
(A B iR
[15:0] | PI1 EK1 | PI1 fJ_bE—REmANRINZE &
13.4.72 PI1_EK (0xOFAC, 0xO0FAD)
P11_EKH (0x0FAC)
fir 15 | 14 | 13 | 12 | 1 10 9 | 8
R PI1_FK[15:8]
Bt 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
PI1_EKL (0xOFAD)
fir 7 | e | 5 | 4 [ 3 2 1 | o0
2 FR P11 _EK[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PI1 EK | PI1 [RASVREIN DR 2 &

Vi1
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13.4.73 PI1_KI (0xOFAE, 0xOFAF)
P11 _KIH(0xOFAE)
A 15 | 1 | 13 | 12 | 1u 10 9 | 8
4 HR PI1 KI[15:8]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
=R A[:N 0 0 0 0 0 0 0 0
PI1 KIL (0xOFAF)

A 7 | e | 5 | 4 | 3 2 1 | 0

2 PI1 KI[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fir B FR iR
[15:0] PI1 KI | P11 MIAR4r 2%k
13.4.74 PI1_UKH (0x0FBO, 0x0FB1)

P11 UKHH (0xOFBO)
fr 5 | 1 | 13 | 12 | 1 10 9 | 8
2R P11 UKH[15:8]

St R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
PI1 UKHL (0xOFB1)
fr 7 6 | 5 | 4 | 3 2 1 0

2R PI1 UKH[7:0]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
fir B Eiip

[15:0] | PI1 UKH | PI1 fiofinthi & R 16 iz

13.4.75 PI1_UKL (0xO0FB2, 0x0FB3)

PI1 UKLH(0xOFB2)

fir 15 | 14 | 13 | 12 | 1 10 9 | 8
2R PI1 UKL[15:8]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
PI1 UKLL (0xOFB3)
fr 7 | e | 5 | 4 | 3 2 1 | o

AR PI1 UKL[7:0]

ey R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
AL ZFR Eiip

[15:0] | PI1 UKL | PI1 [f% &5 B 16 4
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13.4.76 PI1_UKMAX (0x0FB4, 0x0FB5)
PI1 UKMAXH(0xOFB4)
A 5 | 1 | 13 | 12 | u 10 9 8
P PI1 UKMAX[15:8]
2R R/W R/W R/W R/W R/W R/W R/W R/W
=R A[:N 0 0 0 0 0 0 0 0
P11 UKMAXL (0xOFB5)
A 7 | e | 5 | 4 | 3 2 1 0
2K PT1 UKMAX[7:0]
2R R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fir B B3
[15:0] | PI1 UKMAX | P11 (% H fo i i B Ml
13.4.77 PI1_UKMIN (0xO0FB6, 0x0FB?7)
PT1 UKMINH (0xOFB6)
fr 5 | 14 | 13 | 12 | 1 10 9 8
2K PI1 UKMIN[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
AR 0 0 0 0 0 0 0 0
PT1_UKMINL (0xOFB7)
fr 7 | 6 | 5 | 4 | 3 2 1 0
2R PI1 UKMIN[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
fir B ik
[15:0] | PI1 _UKMIN | PI1 ff%i s fo 40 6 e /ME
13.4.78 P12_KP (0x0F5C, 0xOF5D)
PI2 KPH(0xOF5C)
fir 15 | 14 | 13 | 12 | 1 10 9 8
2R PI2 KP[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
P12 KPL (0xOF5D)
fr 7 6 | 5 | 4 | 3 2 1 0
AR PI2 KP[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
AL ZFR Eiip
[15:0] P12 KP | P12 HiLbis &%k
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13.4.79 PI12_EK1 (0xOF5E, 0x0F5F)
PI2 EK1H(0xOF5E)
A 15 | 1 | 13 | 12 | 1u 10 9 | 8
4 HR PT2 EK1[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
=R A[:N 0 0 0 0 0 0 0 0
PI2 EK1L (0xOF5F)

A 7 | e | 5 | 4 | 3 2 1 | 0

ZFR PI2 EK1[7:0]
| R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fir B FR iR
[15:0] | PI2 EK1 | PI2 () E—MINIIm 2 &
13.4.80 PI2_EK (0x0F60, 0x0F61)

P12 EKH(0x0F60)
fr 5 | 1 | 13 | 12 | 1 10 9 | 8
2 PI2 EK[15:8]

St R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
P12 EKL (0x0F61)
fir 7 | e | 5 | 4 | 3 2 1 | o

SR P12 EK[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B Eiip
[15:0] PI2 EK | P12 HIZR R4 N B 22
13.4.81 P12_KI (0x0F62, 0x0F63)

PI2 KIH(0x0F62)
fir 15 | 14 | 13 | 12 | 1 10 9 | 8
SRR P12 KI1[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
PI2 KIL (0x0F63)
fr 7 | e | 5 | 4 | 3 2 1 | o

A FK PI2 KI[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
AL ZFR Eiip
[15:0] P12 KI | PI2 (4 2%k
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13.4.82 PI12_UKH (0x0F64, 0x0F65)
P12 UKHH (0x0F64)
A 15 | 14 13 | 12 | 1 10 9 | 8
4 HR PT2 UKH[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=R A[:N 0 0 0 0 0 0 0 0
PI2 UKHL (0xOF65)
A 7 | 6 5 | 4 | 3 2 1 | o0
2 PI2 UKH[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
fir B FR iR
[15:0] PI2 UKH | PI2 f%a v 16 £
13.4.83 PI12_UKL (0x0F66, 0x0F67)
P12 UKLH (0x0F66)
fr 5 | 1 | 13 | 12 | 1 10 9 | 8
2R P12 UKL[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
PI2 UKLL (0xOF67)
fr 7 | e | 5 | 4 | 3 2 1 | o
2R PI2 UKL[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B Eiip
[15:0] | PI2 UKL | P12 Hy%iHME 16 for
13.4.84 P12_UKMAX (0x0F68, 0x0F69)
PI2 UKMAXH(0xOF68)
fir 15 | 14 | 13 | 12 | 1 10 9 | 8
2R PI2 UKMAX[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
PI2 UKMAXL (0xOF69)
fr T | 6 5 | 4 | 3 2 1 | o
A FR PI2 UKMAX[7:0]
R R/W R/W R/W R/W R/W R/W R/W R/W
=RA N 0 0 0 0 0 0 0 0
AL ZFR ik
[15:0] | PI2 UKMAX | PI2 frif s o id 0 B KB
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13.4.85 PI2_UKMIN (0xOF6A, 0x0F6B)
P12 UKMINH(0xOF6A)
DA 15 | 14 | 13 | 12 | 1 10 9 8
25 P12 UKMIN[15:8]
iyl R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
P12 UKMINL (0xOF6B)
fir 7 | e | 5 | 4 | 3 2 1 0
B4 PT2 UKMIN[7:0]
iyl R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DA E i iR
[15:0] | PI2 UKMIN | P12 ffi%i H S vr i s/ ME
13.4.86 P12_KD (0x0F6C, 0x0F6D)
PT2_KDH (0x0F6C)
fr 15 14 | 13 | 12 | 1 10 9 8
2 P12 KD[15:8]
M R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
PT2_KDL (0x0F6D)
fr 7 6 | 5 | 4 | 3 2 1 0
K HR PI2 KD[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A BFR iR
[15:0] | PI2 KD | PI2 (s 2%
13.4.87 PI12_EK2 (0xOF6E, 0xOF6F)
PI2_EK2H (0xOF6E)
fir 15 14 | 13 | 12 | 1 10 9 8
KR PI2 EK2[15:8]
Bt 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
P12 EK2L (0xOF6F)
fr 7 6 | 5 | 4 | 3 2 1 0
2 FR P12 EK2[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PI2 EK2 | PI2 () b b vk N 22 5
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13.4.88 PI3_KP (0x0F48, 0x0F49)

PI3 KPH(0x0F48)
A 15 | 1 | 13 | 12 | 1u 10 9 | 8
4 HR P13 KP[15:8]
eS| R/W R/W R/W R/W R/W R/W R/W R/W
=R A[:N 0 0 0 0 0 0 0 0

P13 KPL (0x0F49)
A 7 | e | 5 | 4 | 3 2 1 | 0
ZFR PI3 KP[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
fir B FR iR
[15:0] PI3 KP | PI3 [ Lkfs] 2%k
13.4.89 PI3_EK1 (0xOF4A, 0x0F4B)

P13 EK1H(0x0F4A)
fr 5 | 1 | 13 | 12 | 1 10 9 | 8
2 PI3 EK1[15:8]

St R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
PI3 EK1L (0xOF4B)
fir 7 | e | 5 | 4 | 3 2 1 | o

ZRR PI3 EK1[7:0]
| R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B Eiip
[15:0] | PI3 EK1 | PI3 M E—ENIFImEE
13.4.90 PI3_EK (0x0F4C, 0x0F4D)
PI3 EKH(0x0F4C)
fir 15 | 14 | 13 | 12 | 1 10 9 | 8
SRR PI3 EK[15:8]
| R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
P13 EKL (0xOF4D)
A 7 | e | 5 | 4 [ 3 2 1 | o
LR PI3 EK[7:0]
eS| R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr ZR b
[15:0] PI3_EK | PI3 WA AN ZE =
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13.4.91 PI3_KI (0xOF4E, 0x0F4F)
PI3_KIH(0xOF4E)
L 5 | 1 | 13 | 12 | 1 10 9 [ s
kA PI3 KI[15:8]
S| R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
PI3 KIL (0x0F4F)
AL 7 | e | 5 | 4 [ 3 2 1 | o
4 PI3 KI[7:0]
S| R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
fr B iR
[15:0] | PI3 KI | PI3 &S RH
13.4.92 PI3_UKH (0x0F50, 0x0F51)
PT3_UKHH (0x0F50)
fr 5 | 1 | 13 | 12 | 1 10 9 | 8
KR PI3 UKH[15:8]
gy R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
PT3_UKHL (0xOF51)
fr 7 | e | 5 | 4 | 3 2 1 | o
TR PI3_UKH[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
fr B iR
[15:0] | PI3 UKH | PI3 (%45 5 16 fir
13.4.93 PI3_UKL (0x0F52, 0x0F53)
P13 UKLH (0x0F52)
fr 5 | 14 | 13 | 12 | 1 10 9 | 8
2R PI3 UKL[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
PI3_UKLL (0x0F53)
A 7 | e | 5 | 4 [ 3 2 1 | o
2 FR P13 UKL[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PI3 UKL | PI3 [f%H 45 5% 16 fr

Vi1

124

www.fortiortech.com



= Fortior Tech
LEUBm=2

~ FU6880Q1
13.4.94 PI3_UKMAX (0x0F54, 0x0F55)
P13 UKMAXH (0xOF54)
L 15 | 14 [ 13 | 12 | 1 10 9 | 8
R P13 UKMAX[15:8]
S| R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
P13 UKMAXL (0xOF55)
AL 7 | e | 5 | a4 | 3 2 1 [ o
B P13 UKMAX[7:0]
S| R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
fr B iR
[15:0] | PI3 _UKMAX | PI3 [yt S vF i & KAl
13.4.95 PI3_UKMIN (0x0F56, 0x0F57)
P13 UKMINH (0x0F56)
fr 5 | 14 [ 13 | 12 | 1 10 9 | 8
R P13 _UKMIN[15:8]
FAY R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
P13 UKMINL (0x0F57)
fr 7 | e | 5 | a4 | 3 2 1 | o
HHR PI3_UKMIN([7:0]
FA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
fr B #iR
[15:0] | PI3 UKMIN | PI3 [yt Ao vr i &/ ME
13.4.96 PI13_KD (0x0F58, 0x0F59)
P13_KDH (0x0F58)
fir 15 | 14 | 13 | 12 | 1 10 9 | 8
HHR PI3 KD[15:8]
A 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
PI3 KDL (0x0F59)
A 7 | e | 5 | 4 [ 3 2 1 | o
4 PI3 KD[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
WA B iR
[15:0] | PI3 KD | PI3 It%sr &%k
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13.4.97 PI3_EK2 (0xOF5A, 0x0F5B)
P13 EK2H (0x0F5A)
L 15 14 13 | 12 | 1 10 9 [ s
42 Fr PI3 EK2[15:8]
Byl R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
P13 EK2L (0x0F5B)
A 7 6 5 | 4 [ 3 2 1 | o
L HR P13 EK2[7:0]
Byl R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A B iR
[15:0] | PI3_EK2 | PI3 f{_E EREIAKIREE

Vi1
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14 FOC

14.1 FOC B8

14.1.1 FOC &7t

FOC B T34 T FOC, A& FOC WaHIN A&, JErT M THT SVPWM fIHHL
ffil. 3 DRV_CRO[FOCEN] = 0 Iy, FOC #ATAf, FOC IfpffFIL, MRHFHAERLTRLINE
HIES N

FOC BB & ML SAS, Pl FEhlds, APREEHUBLR, AFURIERBIEOR PWM Btk
FIRECESEBL R AR . SR B A S AR AL LS S S A, ST TR FOC [ .
L AIEE MCU AL H 7 BAL IRAS 5 5 IR A0 &, SEHLEE A7/ FOC 1MLz -

W JoiE FOC i K A LA SR At S5 A P S A bR AR 8, (]Il B UM Lisk B2 3t MCU A0 52

GiEzEEetl
B /% FOC #ii: FOC B FEM NFE L, MCU REENL B AL G 5T 1b 3, 153
i1 2 R A FE(RE N FOC BB SEIALARAL #i .

IDREF FOC_CMPU

FOC_CMPW

-
-

PMSM

Yyvy

IQREF o

EOME
-l

Kl 14-1 FOC J5 HAE K]

14.1.2 SE|/A

FOC #Heffi ] d #2211 FOC_IDREF #1 q f#iHi 2% FOC_IQREF 1E N HK S %A1,
] d Bl FERFEE FOC__ID A1 q Al LFTERFHE FOC__IQ IR IGHEL,  SEIL AR FHIAZ ] -
FOC R LSRG FL A ML 3 FOC__EOME, MCU ¥ ILAS S1E R il A A48 Pl A1IR
F¥4 IR (E 4 FOC_IQREF,  SLH3H FE - Ly U H
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14.1.3 Pl {=Hl28

FOC Hfii ] 2 4> PIz %, 20 BN T

1. FEFROERES]: d BRI PIEGIE . LLd #irini4E 48 FOC_IDREF 5 &5t Hif FOC__ID
I ZEAE 9N, Hel %% FOC_DQKP #1273 2%t FOC_DQKI {5 Pl =il #1fg, d Hl
e KA FOC_DMAX it d it e/ M FOC_DMIN X tHEAT PRI, feEdmit d
JE#§4 FOC__UD;

2. EFRgEREH g B HI PHERIZE. DL g filfyiis 218 FOC_IQREF 5 &5t Hiii FOC__IQ
ifmZEE N, il 5% FOC_DQKP #4524 FOC_DQKI 15 Pl i #5E6e, q %l
iy R A FOC_QMAX il q Sl H /M FOC_QMIN X i #HATBRIE,  Seafiit q G
JE454 FOC__UQ.

14.1.4 4545550

14.1.4.1 Park %3t

B
q A % VALP (V)
| AT ) gy

Uty TPARK )
[ Vs THETACO) 0
Vq//’ }\V b d Vu = Vd*COSe*Vq*Sine
| ‘ - Vg = Vg*sin 0 +V *cos 0

Va a

K| 14-2 Park i¥i 45

d-q i Pl iz aHa 5 A5 2] d-g i F P S & FOC__UD 1 FOC__UQ. 1] Park 1%
AR HORE LT IR B A e d-q ARbs R A B AR L a-B AR &
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14.1.4.2 Clarke 35}

TALP (T4)

IBET (1)

IA+ IB+ IC: 0
Iq = IA
Ipg = (I4+2*1p) /3

14-3 Clarke 253

Clarke ZZHLRREERIKT A AHRLFURT B AHFEIRUM =M 1L A-B-C AAhR AR H I A 1L o-B AL HR
o

14.1.4.3 Park i

IALP(I4)
—p

IBET(Ip)
——p

THETA( 6 )
4>

ID(I4)

1Q(1,)

Iqg=Ta*cos 0 +1g*sin 0
Iq= -Iq*sin 0 +Ig*cos 6

14-4 Park 254

Park ZEHe KAE B M AHER 1L a-B A4hs RABHBIPIAEER: d-q ALbr R, K15 d-q BRI
FOC__ID #1 FOC__IQ.

V1.1 129 www.fortiortech.com



= Fortior Tech

/-.- EIBT % FU6880Q1

14.1.5 SVPWM

SVPWM 5k FOC il ity B ZE AL il 7, He b B RE R R 10 A 45 4 ) i s R R R DI AR
THERIE R ZBORRE ] R 1 AR a8 R IR . AL AR e A ks, HL
FL M P 5

SVPWM 7/ = AHHE LR AR SE RIS 5 525 L, BRAR 5 2 B A R R T iAo S LA — Ik
Jitg. MRS BB EE, KU EAAR RS 2 MRES, R EMHTOR R LA 2L R B
LR (1 30R) 5 I HHTOT I AU Ze e b 2 (] 0 3R0r). PRI, 03 ds el IR th Ay 23 =8 i
R AERE PRSI H XcXeXa Fom, Xo A3 C AR, Xp UK B HPIRZS, Xa UK AHPIRZS,
100 A% C M IS R R, AL B AR R . M =H408 1 840 0 I HPIRES
PR TRCIRAS, AR PR U F, MO R R E . HR SRS s, 9
RRIRZS e 1] By 60 2 A RUR o

U120(010) U60(011)

U(111)\/ U(000)

U180 (110) U0 (001)

1240(100) U300 (101)

14-5 SVPWM Hi £ &

SVPWM [ JR B ONIE R MRS R BRI, Al RoME R R NE A2 ] R R E . W 14-6
FR, Uour 2 T AE B I s R, 1R AL T UB0 A U0 2 A AR A AH A IR, FEAR KA
PWM J& 1] Ts J1E], UO fAf i 18] 2*T1 A1 US0 Ff i 1a] 2*T2 LA I S R B A RO BT
FKEM Uouro FARINE HEREHTE, A TO.

U60 (011)

TO = Invalid vector
T = 4*T0 + 2*T1 + 2*T2 = PWM Period

U Ugur = 2*T1/T*U0 + 2*T2/T**xU60
777777777777 oUT

2*T2/T*U60

: U0(001)
2*T1/T*U0

K] 14-6 SVPWM HL % & ik
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R 141 BRI E R AR

C#H B #H A U User RE
0 0 0 0 0 000
0 0 1 2/3*Upe 0 001
0 1 1 1/3*Use 1/3*Use 011
0 1 0 ~1/3*Us 1/3*Une 010
1 1 0 ~2/3*Uc 0 110
1 0 0 ~1/3*U ~1/3*Uc 100
1 0 1 1/3*Use ~1/3*Une 101
1 1 1 0 0 111

14.1.5.1 GE&3{ SVPWM

TE B P AR AR, FOC R e i B SVPWM. XU = HBH Byt KA 0T, S
 FOC_CR2[F5SEG] = 0 4% LB SVPWM.

PWM1

pPwM2

PWM3

TO T1 T2 TO TO T2 T1 TO

K 14-7 LE X SVPWM % Hi B

14.1.5.2 AR5t SVPWM

T B SVPWM H BEFE X = H P L R N . L& FOC_CR2[F5SEG] = 1 R 1B
SVPWM,

PWM1

PWM2

PWM3

TO TO T1 T2 T2 T1 TO TO

14-8 11 B, SVPWM %y 4! o ~F
14.1.6 FEX¥ME

FEX M AT T XU = B A AR AR, BB FOC_TSMIN ZAAds ik BALIXAMEE, %DIRE
A RA S AR N H) PR T IE 52
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14.1.7 EBFREBERE

FOC vt H SR AR ML BEE AN —AH B, BRGS0 IR EO 1710, HIRERAE
HLFH Y 0.1Q. 24 FOC Bk TAEZ |, filifie ADC Iz, JFHCEAH R RAHEH| 2 /74%, ADC JEIEM
AT AT ERCE . BRSBTSy ADC i 2. fRARYE FOC CR1[CSM]¢?¥$/XX/Q/%‘E
AL AL BH AR AR e 7R L PE AR R AR U R BRIA ADC I 4 Dy BEEG LA itrip FRSRFREIE. £EXX
HLPH AR N ERETE 0 7 ia HRFREIE, JEIE 104 ib HRFHEIE. /2= i fH L FUR AR
TERIETE 00 ia (SRARIEIE, HIE 109 ib HRFEEIE, 1818 305 ic HRFHEIE

14.1.7.1 SRERPEREFRT

i FOC_CR1[CSM] =00, i/F55 i PH AR AR . 75 A P FRIRUR AR T, FOC BEthAE
Driver %5 2% 7] b 11501 X 8] % B2 FR itripGEIE 4)i347 PGS, 7E Driver THELR$ A R 15U X 18]
H. FOC #Huiz 5 5¢ i Xof BELE F R HEAT RAE

FEFEIX I 1] P SR 2 B0 FL i AR (e R P, FOC MBI 75 7 2 BRAE IX IR I [ 47 24 o B i [

v T2HcRFE . EdACE FOC_TRGDLY X RALRS BT ATEGE (IR, fRIESE T1'. T2 5k
B, f): FOC_TRGDLY =5, NJZEiR 5*T =208ns; FOC_TRGDLY = 0xFB(-5), NI4&#{T 208ns.

start start

calculation calculation
ude ude
A itrip ] trig itrip \ ] trig
trig2 trig2
tip \d - \V
trigl \ 2 5.6us er;r; Y T
) 2 Y
pwm_al
pwm_ah | | | |
pwm_bl | | |
pwm_bh | | | |
pwm_cl | | | |
pwm_ch
t TO ‘ T T2 ‘ T0O ‘ TO ‘ T2 T1 ‘ TO ‘ TO | Tl ‘ T2 ‘ TO ‘ T0O ‘ T2 T1 ‘ T0 ‘
tdtr TO ‘ i ‘ ‘ ‘ TO ‘ TO ‘ ‘ T2 ‘ ‘ Tr ‘ ‘ TO’ ‘ TO ‘ il ‘ 2 ‘ ‘ TO ‘ T0O ‘ ‘ T2 ‘ ‘ I8 ‘ ’T—O‘
%d‘?r* *7t dn¢ t +d‘:r‘» « +d‘:$7¢
trg_dly trg_dly trg dly trg' dly
(0) (>0) (<0) (<0)
Kl 14-9 B AL SR AL PP
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pwm_al

pwm_bl

pwm_cl

t dtr’

pwm_al

pwm_bl

pwm_cl

t dtr’

Pl 14-10 HH BE R A ] f 32

Decrease Increase
T2=0 T2=0
10 ‘ T1 T0 ‘ 10 T1 ‘ 10 ‘
10 ‘ Tl-ts ts| 10 ‘TO"‘ Ls‘ T1 ‘ T0 ‘
» ts=dtr+At
o [ | M[whedp [ o |[w]
itrip itrip To=to=ts
trigl trig2 T2"=T2—-dtr
A T2"=T2" —ts
Decrehse Increase
A [
T1=0 T1=0
T0 T2 ‘ TO ‘ TO ‘ T2 H TO ‘
T0”| ts T2 ‘ TO ‘ TO | T2-ts ‘ts‘ TO ‘
ts=dtr+At
Wbl w J[wlw [ w R[]
itrip itrip
trigl trig2

P FL BE A AL IR ] DA o [X U N A7 AR T AN SE AR08, RN 75 1 it B L ORAIE
KAFTFE BN E O, P8 B E FOC_TSMIN (FOC_TSMIN = f/NRFEE I [E] + BEX
[i]), FOC fidesxxt PWM B H it A AHALEE

Vi1
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14.1.7.2 W=HWEFREHEER

start start

calculation calculation
i ude udc
trig trig
V\¢
| 5. 6us |
>
ia/ib/ic ia/ib/ic
trig rig
dc_rdy
S >
) 2
trgidly
pwm_al | |
pwm_bl | |
pwm_cl

14-11 X0 = B, [, L 0P SRR A 2

i & FOC CR1[CSM] = 10/11 #1 FOC_CR2[DSS] = 0, X0/ = i B AT RAERE . 7E=
FALBH A7 RFE A, dlidt FOC_TRGDLY 7347 #% 1 B —AH FELIAL I L i —FHAH FIR (R A i X
PIE alibfic) (SR AE AL, 2SR FE 58 S I 5 A — A AT SR A . ERA AT, @i
FOC_TRGDLY Zifras st B % ia HERFERIHL, ZRprse B e i) ib #EATRFE. 2SR
TRAL AL B ROZ A — A FIRUCR A s3I 7E K = 000 [X (7] f5): FOC_TRGDLY = 0xB2, l*4 FOC
AR A N, N REELERT 50*T = 2.08us X iafiblic AE, SRAESEHJE XS 4h—H iafiblic KAFE.

start start

calculation calculation
ude ude

pwm_al |

pwm_bl

pwm_cl

B 14-12 X0 = L P HL A B SR AR 5

fil  FOC_CR1[CSM] = 10/11 #1 FOC_CR2[DSS] = 1, BIik$0/= i PH s B A, 78
XU = L B AT B SRR R, — /MR ) FOC BEBRIZ S — . (H R0 —HHAH L T (R A 3 (X e 7
F iafibfic) AT R B — AN A WIRAE ialiblic H—AH, B AN R B A HIAR FLIA
BRI S 56 = A (R R AT FRLIARA . 383t FOC_TRGDLY 21783 ¥ BN HLI ia(ili& 0), ib(ifiH
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1), ic(HIE 4)FERFERAL, #HFET RN RN HLA B E N 1Z A iafiblic RAEESIESRE 000 [X
[}, #i: FOC_TRGDLY = 0xB2, W= FOC it-#ss Tt 7E NS FaT 50*T = 2.08us X K
o

XU = L B F AR A AR ZUAE Driver TR 1) T T H. FOC AUz 556 il X BRI RFE

14.1.7.3 BiERHERE

PUMAH FIRAFAE IE AR, DRI 7 B\ (i B PR A R 40 R A A S P . R O
ADC [FRFEE R A R E, (s HH ADC SRR 2 B 343 IR AEE . FOC R f i
KA B BRE N 0x4000. 1T ADC JE# At IR AAE AR 1 I 25 25 S BRI 5 52 PR AR, R
T B AE A TR AE . ACHE VRN E AR AH IR IO FE L@ AT 2 UCRAE, RPVIES
it UEFF A7 48 FOC_CSO. fi# ADC [JH LR OV ~ 5V, &N 25V, Il FOC_CSO =
2.5V/5V*32768 = 16384(0x4000).

m  4FOC_CR2[CSOC] = 00/11ft, 5FOC_CSOZ{E MKitripAicltI i &

m  4FOC_CR2[CSOC] =01, HFOC_CSOZ & ikiallI &

B 4FOC_CR2[CSOC] = 10if, SFOC_CSOZ&ikiblf) &

14.1.8 fAEIRIY

PP BRI P
AR
W (AR A

V1.1 135 www.fortiortech.com



= Fortior Tech

/-.- EIBT % FU6880Q1

14.1.81 (HWERAE

IA

— P
IB

— > THECOMP
UALP

R — It

UBET + THETA
KL ETHETA )

4>
BK2 EOME >

4>

EK3
.

EK4

KSLIDE
4>

ESTIMATION
EKLPFMIN | EALP

EKP | EBET o,
EKT | EME
FBASE
OMEKLPF
EBMFK
EFREQACC
EFREQUIN FORCE

4>
EFREQHOLD ANGLE
B

K 14-13 A 5.4 B AE K

14.1.8.1.1 (AESRAERAE

SRS FL P N F) FEAT LS BN 1) S 5O i ra LR, AR AR AR A LR DA H R EA T A 5
St S SEPR U TT A AL . A5 S AT e B GRS SMO #55X, ilid FOC_CR3[MFP_ENTJit
ITigF.

14.1.8.1.2 (EHREHIAE

EFREQMIN
— P omega <

omega {. EFREQMIN
0

EFREQACC

OME > THETA ETHETAI
/ 1 CALCULAT ION

EFREQHOLD

P 14-14 fiti 5545 ) A 52 i FEATE ]
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BT RE S TR AL, FENLE SIE EALIA AU, SREAEMTHI/N, A SRR AL 50 £ FEAN
WP SEPRMEAAAERCR IR 2, ATREA LR ZN R, FEXPMEAL T, Al SR b f B2, AT ORIE
HALIR]JE 3 o

fii & FOC_CR1[RFAE] =0, FOC_CR1[EFAE] =1, flifiEfhisiasintlfmZshit. Wik 14-14 fix
AR T P At SR RS PR RS £ 513 B2 omega(:ts i A ) 5 FOC_EFREQMIN [/, AN R TE AR
NEATRIE OME A BT HE U A 5881 % FOC__ETHETA. %4 omega < FOC_EFREQMIN
B, ARG SRS SR R, SR O FFAG, AN A S & FOC_EFREQACC AR,
S, [F LA FOC_EFREQHOLD [RHfili# )i K. *omega=FOC_EFREQMINFY, omega
4 OME.

2L 5% FOC__EOME 1 OME 45 FOC_OMEKLPF fiKiB & 315 .

14.1.8.1.3 MM

#ME{E FOC_THECOMP X% M FOC__ETHETA #474M%IF4H . FOC_THECOMP A i
{ERT, FMEREREf; FOC_THECOMP NIRRT, MM HRT

14.1.9 BB EERISE

FOC WXz FALBATI, F P Al st 255 B LI SEi SECHIWT LI 1R . FOC MU
S S HC
B R FOC__THETA
fEE2 A% FOC__ETHETA, fi%ii#% FOC__EOME
d #HE FOC__UD, q#iH#iJE FOC__UQ
d # i FOC__ID, q#HiE FOC__1Q
a s E FOC__VALP, B4hHE FOC__VBET
R}£EHIE FOC__UDCFLT
=AHMH FOC__IA. FOC__IB. FOC__IC f1=Hl Hjiifi A FOC__IAMAX.
FOC__IBMAX. FOC__ICMAX
a S HR(ZET FOC__IA), Bl FOC__IBET
o fli ) B34 FOC__EALP, B % Hi5)% FOC__EBET
% B A EE FOC__EMF
HHLII% FOC__POW
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14.1.9.1 5L RS

FOC &t & F i it X338 R I Dh g« Bic & FOC_CRO[ESCMS] = 1, [A B e B H s 2
FOC_IDREF. FOC_IQREF #°4 0, /55 FOC fibk, EidfH A FOC__ETHETA A& g
FOC__EOME fffi v #Ilr e HLEPIRAS . 24 FOC__ETHETA [f] Mgk FOC__EOME Jyfiffi, i
WEEZNIRE, HELNZE, HLLICS R MG s mbl. 2 FOC__ETHETA A b i 1 al
FOC__EOME JIEMH, MMRREEERAS, T B A AL S a8 sl £ B2 2l L

14.1.9.2 [REBEIEEIEN

il B ARIES N LS EUS B o il FEL 334 FOC__EALP fil B #ili )x 2% FOC__EBET, Jf
HHEMERHK FOC__EMF. P HYE FOC__EMF (M FIM B NLPIRAS, SEBlEEERY . Bk
RS ThRE

14.1.9.3 BTN
FOC HRAESRE B, 4 b o PR 3 DA R i (R B e R, 280 T A 3 s L Th 2%

14.2 FOC H1F53

14.2.1 FOC_CRO (0x409F)

fr 7 6 5 | 4 3 2 1 0
L HR OMIF RSV MERRS RSV ESCMS | EDIS
Byt R - R/W R/W - - R/W R/W

DA (=N 0 - 0 0 - - 0 0
fir B Eiip
omega < FOC EFREQMIN #r&Az, BIff FOC CRI[EFAEIARAN 1, ZbrEAIMKIR
[7] e | A

0: omega = FOC EFREQMIN
1: omega < FOC EFREQMIN
(6] RSV R

TR R IR B KR 220
00: 0.5

[5:4] MERRS 01: 0.25

10: 0.125

11: 1.0

[3:2] RSV 1R85

A 5 i o A I

(1] ESCMS 0: PERIRARE

Lo HEFAAE RS

A% FOC__EALP/FOC_ EBET H#hitH
(0] EDIS 0: AZEiE

1: 21k
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14.2.2 FOC_CR1 (0x40A0)

DA 7 6 5 4 3 | 2 1 0
LR STEPEN EFAE VABSEL RSV CSM RSV
KA R/W R/W R/W - R/W R/W - -
XA 0 0 0 - 0 0 - -
A B ki34
(7] STEPEN B #8245 FOC CR1 (0x40A0) i B

it B35 ik 1) A {6
6] RFAE fERESG, MERMAESMmEISH, IF 8 shU 306G 5855 A

0: ANfifige

1: ffige
(5] VABSEL DBk ] 9% 2575 FOC_CR1 (0x40A0) 15 B
(4] RSV R

FLLR AR AR X

00: FHLPHRAE

01: XUHEFHRAE

10 5 5 FH R AE
[3:2] oM 11: —FBHRFE

VE: B B BECR R LEAR o5 2 Lo bR e & o5 &S b g RO By, AP TR

i o 7 P D) 80 R EE BER R AR B PR R AR S, JF 5 2 FOC_TSMIN
[1:0] RSV R

14.2.3 FOC_CR2 (0x40A1)

VA 7 6 5 4 3 | 2 1 0
KR RSV ICLR F5SEG DSS CsoC UQD UDD
Byt - W1 R/W R/W R/W R/W R/W R/W
B=XDA(:! - 0 0 0 0 0 0 0
(A LR iR
[7] RSV | 1484
FOC__TAMAX/FOC__ TBMAX/FOC__ TCMAX j& 0
(6] ICLR | 0: L& X
1: % FOC__IAMAX/FOC__ IBMAX/FOC_ICMAX i& 0 J5iZA7 B3hiE 0
SVPWM A5 ke
[5] F5SEG | 0: 7 Bzl SVPWM
1: 5 BEa SVPWM (FRL i BH g0 SRA AR 202 11 ik %)
XU/ = H P AR A AR
4] DSS 0: MFRAEBLI, — AN A AR A 4 AH FRIA
1 B RAERE, R ANk A R — A, AH AR AN 358 B R A
Wi, FOC 38 AR 30 JH kAT — IR
FEL IR v A 1A
BCE %A, EFEFOC_CSO B NIIRHEME . H R RAER, BCE N O00BL 11X} itrip
BEHE . SUHEPHRFER, FLE N 01 Xf ia AU, FCE N 10 X} ib Kk, = HBHRAE
(3:2] S0C B, FCE N 01Xt ia f2#E, FLEN 10 X% ib BedE, FLE 00 57 11 X} ic &Kt
’ 00: itrip fll ic
01: ia
10: ib
11: itrip 1 ic
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q Fh PT #8828 1, 22 1B, FOC  UQ MIEATEH PT #4850 5
[1] uQD 0: AZEF

1: 2%k

d Fh PT #8828 1, 22 1B, FOC  UD BIEATEH PT #5448 5 5
[0] UDD 0: AZEF

1: 2%k

14.2.4 FOC_CR3 (0x409E)

AL 7 6 5 4 3 2 1 0
" FOC THEC
Z R EFAM TAMD MFP_EN WP DIS FOCFEN MFP WD TSMINH9 | TSMINHS
Bt 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
A 2R iR
OMEGA Ji3 21 3 il f &
24 FOC CRI[EFAE] = 0 H FOC CR3[EFAM] = 1K}, ¥ FOC OMEGA [&E
[7] EFAM FOC EFREQHOLD
0: gk
1: ffife
BT
{# ] atan (ealpha/ebeta) 13 2| i) FEF FOC_ THETA
(6] TAMD "
0: Afife
1: ffifg
3 A 4 1
(5] MFP_EN | 0: Affif
1: ffigg
AIAME SR RE, (HRES, HPMEESE SMO B A0 ik, A MA LM
(4] FOC THEOOMP | 26. 5°
DIS 0: Mgk
1: fifige
FOC 3®i4# B8, 7E DRV _CRO[MESEL] = 1 [URT#E T, HPf# DRV CRO[OCS] =
0, FOC st 5
[3] FOCFEN 0: RifihE
1: fifige
I8 SOU I A8 TH 5B i H A
[2] wp wp | AfiEe
- 1. ffige, &l (CAHEERE 12 A8 A ) B RHEREH T, HEANET
SR JE BRI
[1:0] TSMINH | FOC TSMIN 3 KP4z, 5 0x40a2 17 a4l 10 A7

14.2.5 FOC_CR4 (0x409D)

A 7 6 5 | 4 3 | 2 1 0
4R RSV DEL,_ MAN EN RSV KSLIDE UDQS*ECLP S SAM_MD
K - R/W - - R/W R/W RV R/W
XA - 0 - - 0 0 0 0
A 2R ik
(7] RSV PRE
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(6]

DEL_MAN_EN

2= FEdfE

fffe)a, MEEAHBMERER, FERAPTEEN, BTRREZRY
&

0: AfHrE

1: R

[5:4]

RSV

TR

[3:2]

KSLIDE

KSLIDE i%&#%
00: 0.85
01: 0.25
10: 0.5
11: 0.75

[1]

UDQ_CPS_SEL

14 FOC_UDQCPS R %ME Rt 4
0: %Mz UD
1: M2 UQ

(0]

SAM_MD

= AP RURAERE T, SRR DA (1 Ab B 7 Uik #%
0: i 1
1. &2

14.2.6 FOC_TSMIN (0x40A2)

o 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
4. F FOC_TSMIN
KM 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
{0 ZFR ik

B BHRFERA T . R RN E 1

W= BERFERIA R - FEIX AMEME

HUE a0, 255]

TSMIN = REEE 1 Toinaw + FEXHEFE] Tor
[7:0] FOC_TSMIN | ff: Tuwin = lps, Tor= lps, TSMIN = 2pus, #iE N 62. 5ps, FOC_TSMIN

= (1 + 1)/62.5*4096 =131

P R CRAEAR U . FUCRAE RN E

TSMIN = RFEE 1 Toinin + FEIXIFA] Tir

Bt Temiw = lus, Tor= Ips, TSMIN = 2ps, FOC TSMIN = (1 + 1)*24 = 48

14.2.7 FOC_TGLI (0x40A3)

DA 7 | e | 5 | 4 | 3 | 2 | 1 | o
b FOC TGLI
He R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
(A B Eiip
M8 2 Tk R
WIReH T RS, &iJE Pre—driver () EMFE B/ Sk b R T — &
MR, BEILF AR, FEKHDNT & e EN AT,
[7:0] FOC_TGLI | HUEYEHI [0, 255]
B WERANT s BIZEKM, FEXEIE] T = 1ps, #IEFIAN 62. 5us
FOC TGLI = (1 + 1)/62.5*4096 = 131

Vi1
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14.2.8 FOC_TBLO (0x40A4)
hr 7 | e | 5 | 4 | 3 2 1 [ o
4 HR FOC_TBLO
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A HR Eiipr
— R BH FEL AR AR S T SR BRI (8], 2% N M 338 BB ]/ FOC_TBLO, I
) AREEZAM I, RARFIRACEEAS 2 .
[7:0] FOC_TBLO 15 (835 8 [0, 255
B : NS AN Tus ANKEE, FOC_TBLO = 1000ns/50ns = 20

14.2.9 FOC_TRGDLY (0x40A5)

J— =7

HEHATR

fiz v [ e [ 5 | 4 | 3 2 1 | o
AR FOC TRGDLY
eyt 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
(A B ik
FEL YL KA B [ o
24 FOC_TRGDLY = 0, BRIALELL TN ZIBEAT AR AE
FRH P RAER R BEIX 5 RO = R
W/ =/ F L H PR AR R 000 H A% (Driver THEE N 0)
H{E Yo [-128, 127]
[7:0] | FOC_TRGDLY | HrgPHFFERE: #1 FOC_TRGDLY = 5, JZEiR 5*T = 208ns; FOC_TRGDLY

= 0xFB (M) B{ FOC_TRGDLY = -5, WMI$ZHT 208ns

X/ =/ Fr e m PSR RERE . 40 FOC_TRGDLY = 0x85 (Fmififdshr, F K7
RENAEIHED) 5 WY Driver tHEAS A R b4, 78 RS 4FAT 5*T = 208ns

FE; f1 FOC TRGDLY = 5, W4 Driver i13kssm Fil%k, 76T uidf:
J& 5*T = 208ns #ATRFkE.

14.2.10 FOC_CSO (0x40A6, 0x40A7)

FOC_CSOH (0x40A6)
i 5 | 14 | 13 | 12 | 1 10 9 | 8
ZFR FOC_CSO[15:8]
St R R/W R/W R/W R/W R/W R/W R/W
SAiE 0 1 0 0 0 0 0 0
FOC_CSOL (0x40A7)
hr 7 | 6 5 | 4 | 3 2 1 [ o
42 FR FOC_CSO[7:0]
R R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
(A ER Eiip
LR i B
B & FOC_CR2[CSOC], Mk 5 r P RAER itrip, XH PSRRI ia,
ib, —HIBHRFERLAM) ia, ib, ic.
L15:0] | FOCCS0 | e w0, 327671, asfirtdy 0
i : ADC [fJHLJEVEE OV ~ 5V, FEuERy 2.5V
I FOC €SO = 2.5V/5V*32768 = 16384 (0x4000)

Vi1
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14.2.11 FOC_EOMELPF (0x40AA, 0x40AB)

FOC_EOMELPFH (0x40AA)
£ 5 | 14 | 13 [ 12 | u | 10 9 8
R FOC_EOMELPF[15:8]
Bt R R R R R
SAME 0 0 0 0 0 0 0 0
FOC_EOMELPFL (0x40AB)
fir 7 6 5 | 4 | 3 | 2 1 0
4 HR FOC_EOMELPF[7:0]
Bt R R R R R
SAE 0 0 0 0 0 0 0 0
(A B EiipuY
RIE VR S5 (Al S A A0k B
[15:0] | FOC _EOMELPF | 3% &% FOC_EOMEKLPF, LPF [f)it 5458 A A ik &
WA 5t BBl [-32768, 32767]

14.2.12 FOC__EMF (0x40AE, 0x40AF)

FOC__ EMFH (0x40AE)
fir 5 | 14 | 13 [ 12 | 1 | 10 9 8
2R FOC_ EMF[15:8]
HKM R R R R R R
XA 0 0 0 0 0 0 0 0
FOC EMFL (0x40AF)
fir 7 6 5 | 4 | 3 | 2 1 0
2R FOC_ EMF[7:0]
HKH R R R R R
XDAE] 0 0 0 0 0 0 0 0
A B iR
A AL H R B Bh
[15:0] | FOC_EMF | %-F FOC_ EALP {{J°FJ5 i FOC__EBETA ()5 JFHE 5
Ak [0, 32767]

14.2.13 FOC_THECOMP (0x40AE, 0x40AF)

FOC_THECOMPH (0x40AE)
o 15 | 14 | 13 [ 12 | 1 | 10 9 8
AR FOC_THECOMP[15:8]
B! W W W W W W L L
SAfE 0 0 0 0 0 0 0 0
FOC_THECOMPL (0x40AF)
[0A 7 6 5 | 4 | 3 | 2 1 0
L FK FOC_THECOMP[7:0]
A W W W W W W W W
SAE 0 0 0 0 0 0 0 0
£ R | #id
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[15:0]

FOC_THECOMP

A EEAMEAE
fE SR BAG 5 A B FOC_ ETHETA F 0 _EAMEAEAE F Ak 5 88 S & d H A P
FOC__THETA, #%z05 FOC_ THETA —%{
HUEJE R [-32768, 32767]

14.2.14 FOC__OMEEST (0x40B0, 0x40B1)

FOC  OMEESTH (0x40B0)
(A 5 | 14 | 13 | 12 | 11 [ 10 9 8
LR FOC OMEEST[15:8]
eyt R R R R R R R
HEAE 0 0 0 0 0 0 0 0
FOC__ OMEESTL (0x40B1)
fir 7 6 5 | 4 | 3 | 2 1 0
SR FOC_ OMEEST[7:0]
Byt R R R R R
SAH 0 0 0 0 0 0 0 0
YA B Eiip
. FOC & H 8 1T HH LR
[15:0] FOC OMEEST sy (035 i [0, 32767]
14.2.15 FOC__UD (0x40B8, 0x40B9)
FOC__ UDH (0x40B8)
A 15 14 [ 13 | 12 | 1 | 10 9 8
SR FOC_ UD[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
FOC_ UDL (0x40B9)
fir 7 6 | 5 [ 4 | 3 [ 2 1 0
2 FR FOC__ UD[7:0]
R R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
YA B ik
_ d Bl PT 45 g8 50 0 0 d Bl &
[15:0] | Foc_UD HY B 7 [-32768, 32767]
14.2.16 FOC__UQ (0x40BA, 0x40BB)
FOC__ UQH (0x40BA)
Az 15 | 1 | 13 | 12 | u | 10 9 | 8
445 FOC_ UQ[15:8]
Bl R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
FOC_ UQL (0x40BB)
(A 7 6 | 5 | 4 | 3 | 2 1 0
A FK FOC_ UQ[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
R[] 0 0 0 0 0 0 0 0
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YA LR Eiiipr
_ q il PT ¥ 28 5 H P g Bl
[15:0] | Foc_Uq HU{H 75 [ [-32768, 32767]
14.2.17 FOC__ID (0x40BC, 0x40BD)
FOC_ 1DH(0x40BC)
fir 15 14 13 | 12 [ 11 | 10 9 8
4 HR FOC  ID[15:8]
eyt R R R R R R
EAE 0 0 0 0
FOC__ IDL (0x40BD)
fir 7 6 5 | 4 | 3 | 2 1 0
L HR FOC__ID[7:0]
eyt R R
SAH 0 0
YA B Eiip
KM I AL AR AR AT B 1 d Sl H IR
15:0] ] FOC_1D H At 315 [l [ 32768, 32767]
14.2.18 FOC__1Q (0x40BE, 0x40BF)
FOC__ IQH (0x40BE)
(VA 15 14 | 13 | 12 | 1 | 10 9 8
ZRR FOC_ 1Q[15:8]
Byt R R R R R R R R
HEAiE 0 0 0 0 0 0 0 0
FOC__ IQL (0x40BF)
fir 7 6 5 | 4 | 3 | 2 1 0
£ FOC_ 1Q[7:0]
S R R R R R R R R
HEAE 0 0 0 0 0 0 0 0
YA B Eiipn
, KAE M AT AR BT 21 g B
[15:0] | FoC_1q BB 7 [ [-32768, 32767]
14.2.19 FOC__IBET (0x40C0, 0x40C1)
FOC__ TBETH(0x40C0)
Az 15 14 [ 13 | 12 | un | 10 9 8
LR FOC IBET[15:8]
Byt R R R R R R R
=R DA 0 0 0 0 0 0 0 0
FOC_ IBETL (0x40C1)
(A 7 6 5 | 4 | 3 | 2 1 0
AR FOC__IBET[7:0]
eyt R R R R R R R R
R[] 0 0 0 0 0 0 0 0
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YA ZHR iR
_ KAE IR ZE I AL R AR 15 2 1 B il FELIR
[15:0] | FOC__TBET HU{E 75 FE [-32768, 32767]

14.2.20 FOC__VBET (0x40C2, 0x40C3)

FOC__VBETH (0x40C2)

DA 15 | 14 | 13 | 12 | 1 | 10 9 8
k4 FOC_VBET[15:8]
et R R R R R R R R
SAME 0 0 0 0 0 0 0 0
FOC__ VBETL (0x40C3)
Az 7 6 5 | 4 | 3 | 2 1 0
K HR FOC_ VBET[7:0]
KM R R R R R R R R
XA 0 0 0 0 0 0 0 0
DA E i iR
FOC #8ufi th B il L
[15:0] | FOC_VBET g {805 32768, 32767

14.2.21 FOC_UDQCPS (0x40C2, 0x40C3)

FOC_UDQCPSH (0x40C2)

fr 15 | 14 | 13 | 12 | 1 | 10 9 8
2R FOC_UDQCPS[15:8]
FRM L W W W W W W W
XDA[E] 0 0 0 0 0 0 0 0
FOC_UDQCPSL (0x40C3)
fr 7 6 5 | 4 | 3 | 2 1 0
kS FOC_UDQCPS[7:0]
HKA W W W W W W W W
XA 0 0 0 0 0 0 0 0
A B iR
d %1/ q il A MEE
PT HHE 45 5 FOC_ UD/FOC_ UQ 5 FOC_UDQCPS RN 153 N —Hide, i
[15:0] | FOC_UDQCPS FOC CRA[UDQ CPS SEL) 47 4%
H {9 [l [ 32768, 32767]

14.2.22 FOC__VALP (0x40C4, 0x40C5)

FOC__ VALPH (0x40C4)
o 15 | 14 | 13 [ 12 | 11 | 10 9 8
R FOC__ VALP[15:8]
B! R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FOC  VALPL (0x40C5)
[0A 7 6 5 | 4 | 3 | 2 1 0
S FR FOC__ VALP[7:0]
HA R R R R R R R R
S 0 0 0 0 0 0 0 0
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YA ZHR iR
FOC % Y a Fl L &
HU{E 75 FE [-32768, 32767]

[15:0] | FOC_VALP

14.2.23 FOC__IC (0x40C6, 0x40C7)

FOC__TCH(0x40C6)

DA 15 | 14 | 13 | 12 | 1 | 10 9 8
K FOC__1C[15:8]
B R R R R R R R R
pE0A N 0 0 0 0 0 0 0 0
FOC__ICL (0x40CT7)
Az 7 6 5 | 4 | 3 | 2 1 0
4 FR FOC_ IC[7:0]
] R R R R R R R R
RAfE 0 0 0 0 0 0 0 0
(A AR iR
KAEIRAFI C AHAH IR
[15:0] | FOC_IC | oot aone8 39767]

14.2.24 FOC__IB (0x40C8, 0x40C9)

FOC__ IBH(0x40C8)

E2L FOC_ IB[15:8]
SAE 0 0 0 0 . . ; :
FOC_ IBL (0x40C9)
[0 7 6 5 | 4 | 3 | 2 ; 5
E2L FOC IB[7:0]
SAE 0 0 0 0 . . ; :
L L ik
[15:0] FOC 1B %*i%{‘%ﬁ’] B AHA FELIE
I By [ [-32768, 32767]

14.2.25 FOC__IA (0x40CA, 0x40CB)

FOC_ TAH(0x40CA)

e 5 | 14 | 13 [ 12 | u | 10 9 8

L FK FOC_ TA[15:8]

B R R R R R

p=X0KEN 0 0 0 0 0 0 0 0
FOC  TAL (0x40CB)

fir 7 6 5 | 4 | 3 | 2 1 0

L FK FOC_ TA[7:0]

B R R R R R

SAME 0 0 0 0 0 0 0 0
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IO B Ei P
KAEFRPFA A FHAH B
HY B 7 B [-32768, 32767]

14.2.26 FOC__THETA (0x40CC, 0x40CD)

[15:0] | Foc_ IA

FOC_ THETAH (0x40CC)

DA 15 | 14 | 13 | 12 | 1 | 10 9 8
R FOC_ THETA[15:8]
Bt R R R R R R R R
SAifH 0 0 0 0 0 0 0 0
FOC_ THETAL (0x40CD)
Az 7 6 5 | 4 | 3 | 2 1 0
2R FOC THETA[7:0]
St R R R R R R R R
SAE 0 0 0 0 0 0 0 0
(A B ik
FOC #i H A B
HUE Ve [-32768, 32767]
[15:01 | FOC_THETA | _5o060 . 39767 % Ri-180° ~ 180°
f: FOC__THETA = 8192, XfI R 8192/32768*180° = 45°

14.2.27 FOC__ETHETA (0x40CE, 0x40CF)

FOC ETHETAH (0x40CE)
fir 5 | 14 | 13 | 12 | 1 | 10 [ 9 | 8
R FOC__ETHETA[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
EDAEN 0 0 0 0 0 0 0 0
FOC ETHETAL (0x40CF)
A 7 | e | 5 | 4 | 3 | 2 | 1 | o
SRR FOC__ ETHETA[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
EDAEN 0 0 0 0 0 0 0 0
(A B iR
T G A A (R FOC_THECOMP B (4 47 ) #% X 55 FOC_ THETA —3{
[15:0] | FOC ETHETA | B: flis& 3¥)44 f FE
HUE G [-32768, 32767]

14.2.28 FOC__EALP (0x40D0, 0x40D1)

FOC_ EALPH (0x40D0)

fr 15 | 14 | 13 | 12 | 1 | 10 9 8
R FOC__ FALP[15:8]

B! R R R R R R R R

SAE 0 0 0 0 0 0 0 0

FOC__EALPL (0x40D1)

[0A 7 6 5 | 4 | 3 | 2 1 0
L FK FOC__ EALP[7:0]

St R R R R R R R R

=XDAEN 0 0 0 0 0 0 0 0
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YA ZHR iR
_ R E AL B o fl R B3
[15:0] | FOC_EALP HU{B 75 R [-32768, 32767]

14.2.29 FOC__EBET (0x40D2, 0x40D3)

FOC__EBETH (0x40D2)
DA 15 | 14 | 13 | 12 | 1 | 10 9 8
kS FOC_ EBET[15:8]
KM R R R R R R R R
SALE 0 0 0 0 0 0 0 0
FOC__EBETL (0x40D3)
Az 7 6 5 | 4 | 3 | 2 1 0
g FOC_ EBET[7:0]
K R R R R R R R R
BAA 0 0 0 0 0 0 0 0
(A 2R Hid
BRGS0 B il ARSI
15:0] | FOC_EBET |y e [-32768, 32767)

14.2.30 FOC__EOME (0x40D4, 0x40D5)

FOC__EOMEH (0x40D4)
fir 5 | 14 | 13 | 12 | 1 | 10 [ 9 | 8
R FOC__EOME[15:8]
HKA R/W R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0
FOC__EOMEL (0x40D5)
A 7 | e | 5 | 4 | 3 | 2 | 1 | o
R FOC EOME[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
EDAEN 0 0 0 0 0 0 0 0
(A B iR
it L2 i Tk
[15:0] | FOC__EOME I3 {83 B [-32768, 32767]

14.2.31 FOC__POW (0x40D8, 0x40D9)

FOC__POWH (0x40D8)
A 5 | 14 | 13 | 12 | 1 | 10 9 8
R FOC__POW[15:8]
KA R R R R R R
SAME 0 0 0 0 0
FOC__POWL (0x40D9)
A 7 6 5 | 4 | 3 | 2 1 0
R FOC__ POW[7:0]
KA R R R R R R R R
SAME 0 0 0 0 0 0 0 0
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[15:0] | FOC__POW 4136 [ [ 32768, 32767]
14.2.32 FOC_EOMEKLPF (0x40D8)
hr 7 | e | 5 | 4 | 3 2 1 0
4 HR FOC EOMEKLPF
B yii W W W W W W W W
pRDA[El 0 0 0 0 0 0 0 0
YA B iR
it 2 B b i 2 3 B FOC_EOMELPE (1M e v 2%
[7:0] | FOC EOMEKLPF | LPF [R5 45% ik J& 4
S [1, 2651 %) Mg R ETE R [1/32768, 255/32768]
14.2.33 FOC__IAMAX (0x40DA, 0x40DB)
FOC_ TAMAXH (0x40DA)
fr 15 | 14 | 13 | 12 | 1 | 10 9 8
2K FOC TAMAX[15:8]
eyt R R R R R R R R
HEAE 0 0 0 0 0 0 0 0
FOC_ TAMAXL (0x40DB)
fir 7 6 5 | 4 | 3 | 2 1 0
2R FOC_ TAMAX[7:0]
eyt R R R R R R R R
RA N 0 0 0 0 0 0 0 0
YA ZFR ik
A FHHEIRBCRAE
ORI A MR B KA, 3 et — AN B A Be S B AT S M,
[15:0] | FOC TAMAX | D753 ({5 7T e 2= fk /)N
M KA HEE 0, T E FOC CR2[ICLR] = 1 % FOC  TAMAX i& 0
HY B ¥ B [-32768, 32767]

14.2.34 FOC__IBMAX (0x40DC, 0x40DD)

FOC  TBMAXH (0x40DC)

Az 15 | 14 | 13 | 12 | 11 | 10 9 8
L FK FOC_ IBMAX[15:8]
B R R
p=X0KEN 0 0 0 0 0 0 0 0
FOC__ IBMAXL (0x40DD)
Az 7 6 5 | 4 | 3 | 2 1 0
2R FOC__ IBMAX[7:0]
B R R R R R R
p=X0KEN 0 0 0 0 0 0 0 0
i 2% | ik
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[15:0]

FOC__TBMAX

B AH ML LA K AE

ORI B M H I KB, AN R — AR A se S 2 SE e, A0
733 BIE 7T B 2= /)

IR AN EA S AENE 0, 75 E FOC CR2[ICLR] =1 %f FOC__ IBMAX ji% 0

HUE VG [-32768, 32767]

14.2.35 FOC__ICMAX (0x40DE, 0x40DF)

FOC TCMAXH (0x40DE)

fir 5 | 14 | 13 | 12 | 1 | 10 9 8
ZFR FOC ICMAX[15:8]
Byt R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FOC__ TCMAXL (0x40DF)
e 7 6 5 | 4 | 3 | 2 1 0
R FOC_ ICMAX[7:0]
eyt R R R R R R R R
S 0 0 0 0 0 0 0 0
A 2R iR
C M H R KNE
O C M B R ME, AR R — AN A A se S 2 S E, &
[15:0] | FOC_ TICMAX | 15Z|11H AT Ge< /s
i KEA L EFNE 0, F%E FOC CR2[ICLR] = 1 %} FOC_ ICMAX i% 0
HU{H 75 [-32768, 32767]

14.2.36 FOC_DKP (0x4070, 0x4071)

FOC_DKPH (0x4070)

fir 15 14 | 13 | 12 | 11 | 10 | 9 [ 8
HHR FOC_DKP[15:8]
Bt R R/W R/W R/W R/W R/W R/W R/W
EDAEN 0 0 0 0 0 0 0 0
FOC_DKPL (0x4071)
fir 7 6 | 5 | 4 | 3 | 2 | 1 | o
R FOC_DKP[7:0]
HA 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
fir E4 iR
(15:0] | Foc ok d i PT Lo =4

HUEYE [0, 32767], fmEhifE N 0, Q12 #%al

14.2.37 FOC_EKP (0x4074, 0x4075)

FOC_EKPH (0x4074)
Az 15 14 | 13 | 12 | 1 | 1w | 9 [ 8
2R FOC_EKP[15:8]
RKA R R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
FOC_EKPL (0x4075)
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i 7 6 5 | 4 | 3 2 1 0
ZFR FOC_EKP[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
HEAiE 0 0 0 0 0 0 0 0
AL B Ei P
, BRI R A B PT 35 2811 KP 280, SN 0, Q12 #5K
[15:0] ] FOCERP |y e i 0, 32767]
14.2.38 FOC_EKI (0x4076, 0x4077)
FOC_EKIH (0x4076)
fr 15 14 13 | 12 | 1 10 9 8
G FOC EKI[15:8]
eyt R R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
FOC EKIL (0x4077)
Az 7 6 5 | 4 | 3 2 1 0
SR FOC_FKI[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
(A B iR
_ 4 BRI B A A PT 35 2810 KT 250, Sl 0, Q15 #5K
[15:0] | FOC_EKI HU(E ya [0, 32767]
14.2.39 FOC_DMAX (0x4078)
FOC_DMAX (0x4078)
fir 7 6 5 | 4 | 3 2 1 0
A FOC_DMAX[7:0]
eyt W W W W W W W W
RA N 0 0 0 0 0 0 0 0
YA ZFR Eiipn
) d B PT il 8 10 % H o5 KB, X9 R FOC_ UD (175 8 £r
L7:0] FOC_DMAX HUE JaE [-128, 127]
14.2.40 FOC_DMIN (0x4079)
FOC_DMIN (0x4079)
(A 7 6 5 | 4 | 3 2 1 0
LR FOC_DMIN
Byt W W W W W W W
=R DA 0 0 0 0 0 0 0 0
AL ZFR Eip
[7:0] FOC DMIN d Al PT 2] 4% 0 %0 B e /MEL, XF R FOC__UD (175 8 £f

BUE JEH [-256, 255]
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14.2.41 FOC_EKLPFMIN (0x407A, 0x407B)
FOC_EKLPFMINH (0x407A)
DA 5 | 14 | 13 | 12 | u | 10 | 9 | 8
2R FOC_EKLPFMIN/FOC PLLKPI[15:8]
St R R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
FOC_EKLPFMINH (0x407B)
Az 7 | e | 5 | 4 | 3 | 2 | 1 | o
A2 HR FOC_EKLPFMIN/FOC_PLLKPI[7:0]
K R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A B b
FOC_CR2[ESEL] = 0: JJy SMO ) e HaBh3AICId I8 U R B s/ ME Ak
[15:0] | FOCEKLPEMIN/ | S35t M IMISE R AU TIAHIT, 5255 T e ME, Q15 fie ok
FOC PLLKI FOC CR2[ESEL] = 1: PLL B PI #5250 KI &%, Q15 &30
Wl 3 [0, 327671, fmfifEah 0

14.2.42 FOC_DKI (0x407C, 0x407D)

FOC_DKIH (0x407C)
fr 5 | 14 | 13 [ 12 | 1 | 1w [ 9 | 8
P S FOC DKI[15:8]
eyt R R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
FOC DKIL (0x407D)
A 7 | e | 5 | 4 | 3 | 2 | 1 | o
2 FOC DKI[7:0]
R R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
YA B Eiipn
_ d 5 PT IR > S50
[15:01 1 FOCDKI | e v [0, 327671, ftskictazy 0, Q15 Hsat
14.2.43 FOC_OMEKLPF (0x407E, 0x407F)
FOC_ OMEKLPFH (0x407E)
fr 5 | 14 | 13 [ 12 | 1 | 1w [ 9 | 8
42 FK FOC_OMEKLPF[15:8]
e~y R R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
FOC_OMEKLPFL (0x407F)
hr 7 ] e | 5 | 4 | 3 | 2 | 1 | o
LR FOC_OMEKLPF[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
=RA N 0 0 0 0 0 0 0 0
A LR iR
, ik SR 28 Ak ST I E BE B R AL
[15:0] | FOC OMERLPF | g0 o rtii g 0, Q15 4%, HR{AGHIL0, 32767]
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14.2.44 FOC_FBASE (0x4080, 0x4081)
FOC_FBASEH (0x4080)
DA 15 | 14 | 13 | 12 | 1 10 9 | 8
ZFR FOC FBASE[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FOC_FBASEL (0x4081)
fir 7 | e | 5 | 4 | 3 2 1 | o
4 HR FOC_FBASE[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A 2R iR
il B3 R I v 15 e M
HUEYE [0, 32767]
[15:0] | FOC FBASE | FOC FBASE = fbase*Ts*32768
fl: fbase = 200Hz, Ts = 62.5us, M FOC_FBASE = 200*0. 0000625*32768
= 409 (0x199)

14.2.45 FOC_EFREQACC (0x4082, 0x4083)

FOC_EFREQACCH (0x4082)
e 15 | 14 | 13 | 12 | 1 | 10 9 | 8
R FOC_EFREQACC[15:8]
et R/W R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
FOC EFREQACCL (0x4083)
Az 7 | e | 5 | 4 | 3 | 2 | 1 | o
ZFR FOC_EFREQACC[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
A B Eii P
B gs om b M LR E I, FOC_EFREQACC BN 24 f7, i
REFEAL . AN 16 A, BUETEHE [0, 65535]
[15:0] FOC_EFREQACC | #1: fbase = 200Hz, #X#{pp = 4, N speed base = 60*fbase/pp =
3000rpm. ¥ B HER E A 3rpm, W] FOC_EFREQACC =
3rpm/speed base*32768*256 = 8388 (0x20C4) .

14.2.46 FOC_EFREQMIN (0x4084, 0x4085)

FOC_EFREQMINH (0x4084)
fr 15 | 14 | 13 [ 12 | 11 | 1w [ 9 | 8
ZFR FOC_EFREQMIN[15:8]
Bt 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
FOC EFREQMINL (0x4085)
Az 7 | e | 5 | 4 | 3 | 2 | 1 | o
2 FR FOC_EFREQMIN[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
LEDAE] 0 0 0 0 0 0 0 0
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YA LR iR
{EE AR {8, FOC EFREQMIN N#FA 24 fr, Embhi NG 5h0.
B NE 16 AL
fhE S o A R RE, SRR N T2 AN, fr A A2 R A
[15:0] FOC EFREQMIN x

HUEYE H [-32768, 327671 .

#]: fbase = 200Hz, #XF#pp = 4, W] speed base = 60*fbase/pp =
3000rpm. T B VI HIE 1) fe VIR # g 30rpm, W] FOC_EFREQMIN
= 30rpm/speed_base*32768 = 327 (0x147) .

14.2.47 FOC_EFREQHOLD (0x4086, 0x4087)

FOC_EFREQHOLDH (0x4086)
e [ 15 | 14 [ 13 | 12 | u [ 10 | 9 | 8
R FOC EFREQHOLD[15:8]
eyt 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
FOC_EFREQHOLDL (0x4087)
e 7 | e | 5 | 4 | 3 | 2 | 1 | o
R FOC_EFREQHOLD[7:0]
M 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
A 2R iR
B g o) 4 B B Kl , FOC_EFREQHOLD PN &BA 24 £, e AR5
Lo BAFENE 16 41
ik B B 23 BE /N T FOC EFREQMIN, i b 8 J5F 388 0 1) 45 T 1% A1 1
NS
[15:0] FOC_EFREQHOLD 15 {875 (32768, 327671
f5i]: fbase = 200Hz, #R¥F%¥pp = 4, N speed base = 60*fbase/pp
= 3000rpm. W B 3 iiliE & i KAE A 60rpm, W] FOC_EFREQHOLD =
60rpm/speed_base*32768 = 655 (0x028F) .

14.2.48 FOC_EKS (0x4088, 0x4089)

FOC_EK3H (0x4088)

(VA 5 | 14 | 13 | 12 | 1 | 10 | 9 | 8
L FK FOC _EK3[15:8]
S R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FOC_EK3L (0x4089)
(A 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
R FOC_EK3[7:0]
St 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
AL AR #iR
[15:0] FOC_ EK3 EZAERANE =R, &EMEN 0, Q15 kl

Y {HYEFE [0, 32767]
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14.2.49 FOC_QMAX (0x408A)
FOC_QMAX (0x408A)
hr 7 | e | 5 | 4 | 3 2 1 [ o
L HR FOC_QMAX[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
YA ZHR Eiiipr
) a il PT 472 1) 28 ) Y B KA, X R FOC_ UQ HI = 8 Az
[7:0] FOC_QMAX Y {5 FE [-256, 2551
14.2.50 FOC_QMIN (0x408B)
FOC_QMIN (0x408B)
Az 7 | e | 5 | 4 | 3 2 1 [ o
2R FOC_QMIN[7:0]
2T R/W R/W R/W R/W R/W R/W R/W R/W
SAHE 0 0 0 0 0 0 0 0
(A B FR B3
, q Hl P 281 45 10 HH A /IMEL, X R FOC . UQ s 8 Air
[15:0] FOC_QMIN 15 {835 ] 256, 255]
14.2.51 FOC_EK1 (0x408C, 0x408D)
FOC EK1H (0x408C)
(VA 15 | 14 13 | 12 | 1 10 9 | 8
2R FOC _EK1[15:8]
R R R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
FOC_EK1L (0x408D)
fz 7 | s 5 | 4 | 3 2 1 [ o
R FOC EK1[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
(A B Eiip
, HHEAEFE RS N R, s MEA 0, Q15 #4350
[15:0] | FOCEKL | v v 0, 32767
14.2.52 FOC_EK2 (0x408E, 0x408F)
FOC_EK2H (0x408E)
[0A 15 | 14 13 | 12 | 1 10 9 | 8
445 FOC EK2[15:8]
ey R R/W R/W R/W R/W R/W R/W R/W
=RA N 0 0 0 0 0 0 0 0
FOC_EK2L (0x408F)
o 7 | 6 5 | 4 | 3 2 1 | o0
LR FOC EK2[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAifH 0 0 0 0 0 0 0 0
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YA LR Eiiipr
_ B E BN A RE, SahiE N 0, Q15 #%3K
L15:01 | FOCEK2 1 1y o i [0, 32767]
14.2.53 FOC_IDREF (0x4090, 0x4091)
FOC_IDREFH (0x4090)
DA 5 | 14 | 13 | 12 | u | 10 | 9 | 8
2R FOC IDREF[15:8]
KT R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FOC_TDREFL (0x4091)
Az 7 | e | 5 | 4 | 3 | 2 | 1 | o
£ FOC_IDREF[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
YA 2R Eiip
_ F P45 5€ 1 d Sl IR 48 A E
[15:0] | FOC_IDREF | Jo e oot 0768 39767]
14.2.54 FOC_IQREF (0x4092, 0x4093)
FOC_TQREFH (0x4092)
fir 5 | 14 | 13 | 12 | 1 | 10 [ 9 | 8
£ FOC IQREF[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
FOC_TQREFL (0x4093)
A 7 | e | 5 | 4 | 3 | 2 | 1 | o
SRR FOC TQREF[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
(A L FR Eiip
_ F 45 € 1) g F e 218
[15:0] | FOC IQREF i 56 ] 32768, 32767
14.2.55 FOC_QKP (0x4094, 0x4095)
FOC_QKPH (0x4094)
e 15 | 14 | 13 | 12 | u | 10 [ 9 | 8
4R FOC_QKP[15:8]
A R R/W R/W R/W R/W R/W R/W R/W
EAH 0 0 0 0 0 0 0 0
FOC_QKPL (0x4095)
fir 7 | e | 5 | 4 | 3 | 2 | 1 | o
4R FOC_QKP[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAifH 0 0 0 0 0 0 0 0
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AL B Ei P
_ q Hh PT #2648 KP 5180, &&M1E N 0, Q12 #5:0
[15:0] ] FOCQKP | g o0, 32767), %457 Q12 BLf 16 [0, 8)
14.2.56 FOC_QKI (0x4096, 0x4097)
FOC_QKIH (0x4096)
DA 15 | 14 | 13 | 12 | 1 | 10 9 8
R FOC QKI[15:8]
B ¥y R R/W R/W R/W R/W R/W R/W R/W
p=RDA[El 0 0 0 0 0 0 0 0
FOC_QKIL (0x4097)
Az 7 | 6 5 | 4 | 3 | 2 1 0
L HR FOC QKI[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
(A B FR iR
, q il PT #0185 00 KT 28, & AE N 0, Q15 #43(
[15:01 | FOCQKL | g s R 0, 327677, % Q15 BUE T TH [0, 1]
14.2.57 FOC__UDCFLT (0x4098, 0x4099)
FOC  UDCFLTH (0x4098)
fr 15 | 14 | 13 | 12 | 11 | 10 9 8
£ FOC_ UDCFLT[15:8]
eyt R R R R R R R R
DA (=N 0 0 0 0 0 0 0 0
FOC__ UDCFLTL (0x4099)
fr 7 6 5 | 4 | 3 | 2 1 0
ZFR FOC UDCFLT[7:0]
Byt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fir B ik
JEW JE B e T
FOC FEHuxt BF2R H E RFE, BRER AR 240 1/10, JEHE152]
FOC__ UDCFLT. ®] DL+ ADC JHiE 2.
[15:0] | FOC_UDCFLT | BUE u [0, 32767]
5l BREREE 1/10 43 JEiEHE ADC, ADC (SR 5V, BIERZR &R
FESEFE A OV ~ 30V, FOC_ UDCFLT A 19661 (0x4CCD) , NIBFZEHLE =
19661/32768*5V*10 = 30V,
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15 SiltEHIEE

15.1 Lt HRRER

15.1.1 E£HEHIERE N

S ) B R T A S IR R B L SVPWM . %4 FOC_CR1[STEPEN]
= 1B, T PWM (32 RS R A SR TR LT AR . Bk T R RE A
15-1 Ffi7N.
vee

LFUERUES

v ; B~ :::q B-(A-)

YEFEEF YRR
]

RSA[]  RsB[

15-1 —AHIAE 3 SR Bl AR A2 12 LA HR Fh S5 4

L HHEHRIE N R GHEE WA 156-2 Fron, RIS RE . Pl IEfas . AARE . iR
FEBLHAN PWM {5 S5 A, mAE ARSIl Rt PR LAY AR

VALP

IDREF + -£>

1QREF ’6} 1 VBET

EFREQACC
EFREQMIN
EFREQHOLD

Two phase
stepper motor

Yvy

THETA

Yyvy

1D - IALP

1Q IBET

A

15-2 PRt sl s R GHE I
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15.1.2 FtEEH SVPWM [RIE

T AE 0308 T A R 2 (1 A B AR A 25 0 90°, R4 A B A FLE A 15 Alpha. Beta
il R OREE— B0 DRIk, AR 25 IR A 7 AR AU 1 HULES 1) 23 ) B 2R i o A P 15-3 o
Alpha #iH % UALP #1 Beta 4hifi /& UBET HRFH M B 52 IE52730 4, RS BT AE 0 X T R R A R
FRIE P 1E), P2 BRAS St FEL R 25 B UOUT, UOUT J5 [ UA 4 5 4 FE A — B, fEisshid fe
TE BHE B e 1 3% o

» 100 (UVW)

001

15-3 SVPWM H £ R &

H|UOUT| > 0.707UDC K, HHE7Es 3. 6 MIXARER, SR EMEHRE 11 12 K
T 1, BIPASSRE ) SLbRAE F I TR R T30 A . BRIk, 7R P (Rl E AT S 40 e, DA IR &
GEPEE B ATl AR E R AEEHBEDA: 117 = t1/(t1+2), t2' = t2/(t1+t2). SBIRFHAT
TR AR AR, AR X SR R R E AR, TCVRFE R, B DL R e Hil 3% AN T [
U

15.1.3 AERIL

B, REET b AEAN, T E FOC_CR3[EFAM] = 1, ¥ HAREHE A
FOC_EFREQHOLD, it HipLig 473 F2 v ff BB B -1 BE AT 2 0

RN EREATICY,, S5 E FOC_CR1[EFAE] = 1, Fi%® FOC_CR3[EFAM] = 1. #i /¥
EFAM & 1 I FOC_EFREQHOLD < H#ZS ABINERIEEH, FEOBTTCHGTRE . T3 iy B 1
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5 X\ FOC_EFREQACC 1, H#n#i# 5 N FOC_EFREQMIN A1 FOC_EFREQHOLD 1, %% 17
#E NS FOC %77, 4450 5 FOC_CR1[EFAELK H 3 E 0.

15.1.4 JEX¥ME

AR D HERE R B4 1 3 T A P AT SEIX AME T BE . DM ORIEIX 2 FL R R AL,
A7 8] R MR P A DU 45 SR i o PO ELREAT A AT L Y o S B S AR PWML RS — 2K

15.1.5 Alpha/Beta §HE8 FEIG{E M

it AR g T T Alpha B¢ Beta il U HEATIRELAME IO TIRE,  DARIR AUAL AR FRL i IR
HRNA—ZURENL. T ZIIRER, @it FOC_CR1[VABSELDE £ 7 EHATAMER K, &R0
WM UALP, #5704 1 Az UBET. #MERIELEIH ST_VABK H3E, #7040 MIAHEATHMEERLE,
3 A3 5 LR UX = Ux* ST_VABK /256, HH:H x 4 ALP 5 BET.

15.1.6 Beta §lE EAE(IFME

ZUIRER B AF Alpha i1 Beta HiHE R AHAL 2. 1z DiRgiEd i E ST_BPCOMP SCHL, 1E
ST _BPCOMP &y 0 B ANishz, BEE Alpha 4 H & A A28 HE AT Beta s 90 & 4
ST_BPCOMP A4 0, Beta %l Hi [ 3 /5 41 /% 9(90-ST_BPCOMP/32767*180) % .

15.1.7 BBHEERISE

R RIS LIS AT, AT SER A AL SERT S ECHI LIS AT IR . FOC Bk
PRAL S SR
B R FOC__THETA
528 M ST__ETHETA, fh%5# ST__ OMEEST
d ik FOC__UD, q#fifa/k FOC__UQ
d # i FOC__ID, q#HiE FOC_IQ
a flif[E FOC__VALP, B#hHiE FOC_VBET
R} H % FOC__UDCFLT
PiAHHLIR FOC__IA. FOC__IB FIFiAH LA KMl FOC__IAMAX. FOC__IBMAX
o fli )R B34 FOC__EALP, B % Hi5)% FOC__EBET
% B A EE FOC__EMF
L% FOC__POW
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15.2 Tiis IS S51FR
15.2.1 FOC_CR1 (0x40A0)
fr 7 6 5 4 3 | 2 1 0
4R STEPEN EFAE VABSEL RSV CSM RSV
Bt} R/W R/W R/W - R/W R/W - -
=X DA 0 0 0 - 0 0 - -
(ITA B ik
PR AH 25 1t 45 1 2% M B
[7] STEPEN | 0: Afiife
1: fifige
ity AR S ) A B A e
ffReSS, FMEHRMERRETISE, HEshUMBNG RS AE, W3t
(6] EFAE FLIS F5 K10 B 1.
0: gk
1: fifige
WiAHS 3k Alpha/Beta 4l oL R BB # M R 47
(5] VABSEL | 0: %M Valpha
1: %M Vbeta
[4] RSV {RH
[3:2] CSM I FOC 25 FOC CR1 (0x40A0) 151
[1:0] RSV {RH
15.2.2 ST_VABK (0x40D8)
A 7 | 6 | 5 4 3 2 | 1 ] o
B ST VABK
eyt W W W W W W W W
SAiE 0 0 0 0 0 0 0 0
A B iR
AR 3EREE FOC_CRI[STEPEN] = 1 FA %k, IE# FOC ik
[7:0] ST_VABK | FOC_EOMEKLPF. Alpha/Beta 3MZA/REL, W O B ANGEH, 75 W4 A 2] SVPWM
R x BlHLE Vx d = Vx*VAB K/256 (x = Alpha, Beta).

15.2.3 ST_BPCOMP (0x40AE)

A 7 | e | 5 | 4 | 3 [ 2 | 1 0
AR ST _BPCOMP
FKH W W W W W L L W
EAiE 0 0 0 0 0 0 0 0
(TA B iR
Beta HliHL R RME A BE . ST BPCOMP = 0 BFASHCEME, BB} Alpha HiHL &
[7:0] ST _BPCOMP | HIAHALHS T Beta HiHL 90 &5 #5 ST BPCOMP! = 0, Beta HliHL &1 5
F1 (90- ST BPCOMP = 0/32767*180) J& .

Vi1
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15.2.4 ST_DZCOMP (0x40A2)

hr 7 | e | 5 | 4 | 3 | 2 | 1 | o
4 HR ST DZCOMP
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(A B iR
[7:0] ST_DZCOMP | 25 A5 N ONBEIX AMEME, ZEE A (DRV_DTR + 1) /2, SN 0 BFASEME

15.2.5 ST__ ETHETA(0x40AA, 0x40AB)

ST__ETHETAH (0x40AA)

AL 5 | 14 | 13 [ 12 | 1 | 10 9 8
2R ST ETHETA[15:8]

KM R R R R R R R R
XA 0 0 0 0 0 0 0 0
ST ETHETAL (0x40AB)
fr 7 6 5 | 4 | 3 | 2 1 0

R ST ETHETA[7:0]
KM R R R R R R R R
XDA(E] 0 0 0 0 0 0 0 0
A B Eiipuy
AT SMO fE S5 B /A BE, FOC_ THETA A1 FOC_ ETHETA 7 i i 1
[15:0] ST ETHETA ST th A A

15.2.6 ST__ OMEEST(0x40B0, 0x40B1)

ST OMEESTH (0x40B0)
fir 15 | 14 | 13 | 12 | 1 | 10 9 8
R ST OMEEST[15:8]

Bt R R R R R R R R
SAE 0 0 0 0 0 0 0 0
ST OMEESTL (0x40B1)

(VA 7 6 5 | 4 | 3 | 2 1 0
LS ST OMEEST[7:0]
HKM R R R R R R R R
SAE 0 0 0 0 0 0 0 0
AL AR iR
[15:0] ST OMEEST iﬁﬁﬁ?%ﬂmﬁﬁ%ﬁ%ﬁE,mgjwaﬁﬁ&ﬁﬁTm
— FOC_EFREQHOLD 2834 i@ & e 15 5
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16 Timer1

16.1 Timer1 12{Ei}iEE

Timer1 A& —/> 16 fir A EiF S EA H B i —A 16 fr 1 EiF 3t EEH4Es. Timer! 3232
F-F BLDC HHL 7 #5580 . Timer1 BA a0 N

B 16 frfa) B AT F T C P O BRI PR o 2 TR] I TR (R 60 B[R],
AT T A7 A I R 5 A PR B )

W16 ffn) Bt E A TR B AN R T B AR RN R, DS S R R BE i

I 1) (27 1 A7 B AT ) o

3 AL AT gwAR P e Xt RGNS AT 00, S AR B R A PN TR RIS e

AL BRI 5 HUE PRI RAE SR 7] i B

A B A B AR IR S N5 5 P E AR TR AL B S 5

7 ZARES A7 AR LU AR A

[EOGR

Timer1 WEBZE R UE 16-1 Fs.

SYSCLK

counter
underflow

to
CMP&DRIVER&ADC

K 16-1 Timer1 N Z8455#4)
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16.1.1 Timer1 i+&{8 5T

TIBRS
TIPDIF
— 0] CONT RESET
TIWTIF
[ TIWTIF | ]

SYSCLK
TIBCEN TIBOIF
% clk pscl
[TINI_BARR
TIVTIF
data update TIROIF
TIPDIF TIRCEN | TIBDIF

T1ADIF

16-2 I3 FL T

Timer! @& — 7 Mids, — 1660 EiHEIEEA T s, —A> 16 frm B E R s .
16.1.1.1 30z

Gy AR 2 GE I Bl AT Ay A, 7 AR TR AR v B A N U s v e B YR . B el
TIM1_CR3[T1PSC=ill, nlik#E: 8 FadiRmE. T XN A A&, IR R)E
SN Z SO RPRAR BT USRS AT AN B RS AN TAERS B A R . I B A
4 clk_psct = SYSCLK/(2ATIMA_CR3[T1PSC]). 44/ HI B4 5 TIM1_CR3[T1PSCIfI% £ i1
% 16-1 .

& 16-1 734 ) 25 A74% TIM1_CR3[T1PSCIA [FME X BL R iR

TIM1_CR3[T1PSC] §§ clk_pscl(Hz) TIM1_CR3[T1PSC] ;ig clk_pscl(Hz)
000 1 20M 100 16 1. 25M
001 2 10M 101 32 625k
010 4 5M 110 64 312. 5k
011 8 2.5M 111 128 156. 25k

V1.1 165 www.fortiortech.com



= Fortior Tech

/-.- EIBT % FU6880Q1
16.1.1.2 EFiTE8

BEATHER A —A 16 Ar Bk BEE, tHEUE DS TIMA__BCNTR. 447 BRI A iy
INT_SRO[T1PDIF] & & /& 5 NI F i INT_SRO[TIWTIF](H1 TIM1_CR2[T1BRS]k %)= 4 It}
TIM1__BCNTR 457 fH-$E s A2 3 3R 27 745 TIM1__BCCR, [Alif TIM1__BCNTR i 0 H-#HH# I

AT, TIM1__BCCR ic3g 1A M8 AT AN T Bl v 5 N e Rl 2 TRD PR TRI (R 60 B2 (r
). 1ZB A AT 20 2 KRF ¥ JEE N 60 A #EF N TIMI_BCOR #F 47 &%, K &E it
TIM1_CRO[T1CFLT]# €. % TIM1__BARR Hz3:8fiiAE(TIM1_CR1[BAPE] = 1)if, TIM1_BCOR
BB N TIM1__BARR 277788, 4 TIM1__BCNTR ¥4 T TIM1__BARR I, JEAH48s b
li TP AR S AL INT_SRO[T1BOIFIE 1. AnAlRe sl #ad, W= Az, FEATHEEsE 0.
URAEBE SR A, MIEATH AR A 295 0, — B IHEE] OXFFFF % J5 | 303 0.

TIM1__BCNTR

OxFFFF }— — — — — - — — — — _

TIMLBCNTR->TIML BCCR Set BOIF
TIML BCOR>TIML BARR
TIMI_BARR |- — — — — ZZ —\\— __________  _

TIM1 CRO[TIFORC] = 0

0x0000
TIM1 BCNTR
OxFFFF |— — — — — —
Force Commutation
TIMI__BCNTR->TIMI_ BCCR Set BOIF
TIML _BCOR->TIML BARR z(/// \\\\g
TIM1 _BARR

TIM1 CRO[TIFORC] = 1

0x0000

16-3 AT T Hpot

FHER(TIMA_IER[TIMAME] = )i, TIM1__BCNTR AF Hi TIM1_CR2[T1BRSHzHIZ47, i
& IS B AL
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16.1.1.3 |EiTEEE

HEHIU A E A 16 Ao B Beds, T EBUEY TIMI_RCNTR . 2t ¥ 5
TIM1_RARR HBE ER, F=E Egff, smaardes L aE47 INT_SRO[T1ROIFIE 1,
TIM1__RCNTR{# 0, thiHgaefs TIM1_CRO[T1RCEN]#i 0, EH TR 1E301E. A EA I iy
A NI PP Al TIM1_CRO[T1RCEN]E 1, FHAH#ds A3 BT ih i

TIM1__RCNTR overflow overflow overflow overflow

TIM1 _RARR + BCOR*CSEL } 4

TIMI_RARR 5 BCOR*BSEL .~ | . .~ |\ .

0 4 ﬁ t
TIPDIF TIWTIF TIPDIF TIWTIF
Kl 16-4 BEETHEE TR E

16.1.2 (LEEN

16.1.2.1 (U BEWES

TIM1_CR3[T1TISEEHA BEMIES K EH CMPO/1/2(CMP fZE 1), GPIO(Hall {4 /&a%f B
). ADC(ADC fir B ill). CMP0/1/2 1 ADC(CMP A B ¥ Il #1 ADC £ B ll). A &
HALL CR[HALLSEL]## GPIO ki T P1.4/P0.2/P0.3(¥ fit ¥ # J5 (1 Hall 1% 5 % A\ i 1) 5%
P1.4/P0.5/P0.6. TIM1_CR3[T1INMIEEZ % CMP/GPIO M5 ST IEN . 4Ar BAG I ET, fil
RATE R A, A BRI CMPIGPIO fir B AS IS4 F1 ADC fir B AS I A

P1.4/P0.5/0. 6

(=]

P1.4/P0.2/0.3

—

00
01

10
11

TIPDIF
TIADIF

16-5 £ B K I Th REAE K]
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16.1.2.2 CMP/GPIO (i &8R4

fic & 25 A7 4% 41 TIM1_DBR1/2/3/4/5/6/7[T1CPE], i £ i B & 5 5 10 A B0 4% A0
CMP/GPIO i B A& 5 5 HOA RS Bk, A B AGI AT, CMPIGPIO fi B e il = 1 4 5 A
INT_SRO[T1PDIF]# & 1. TIM1_CR4[T1CSTJ#=#| TIM1_DBR1/2/3/4/5/6/7[T1CPE]fIIiiF -

T1CPE 000 X 001 X 100 X 111 >§<

CMP/GPO signal (W) | | |
CMP/GPO signal (V) | |
F

CMP/GPO signal (U) ] |

i
position detect i ﬁ _ % iﬁ ? ﬁ i
! Detect U phase rise ! Detect U phase | Ehrg? Dhﬁse I
| | . | ouble edge
<---- I,\IE), p,elef:,t ,,,,, k ,,,,,,, §f}§€ ,,,,,,, )l{ - ,f,d,l,l, ,e,d,g,e, ___ N ,,,,, detection ———__ »

16-6 o7 B A7
TIM1_DBR1/2/3/4/5/6/7[T1CPE] W & fit N 20 i3k 16-2 Fizm .

% 16-2 A5[F] TIM1_DBRA1/2/3/4/5/6/7[T1CPE] K 4G %0

T1CPE ik T1CPE iR
000 0 100 K U A R REUS, U A R i gt B
001 Kl U A ETHE, U AR R L et e 101 RO W AR BT, W AR B L as At R
010 KO WA S RV, WA R L et e 110 K VA R REUS, VAR R L gt B
011 Kl v A BT, VAR R LR geAd e 111 R = AR, = AEXH R EL e g

16.1.2.3 ADC i EH1&;MEH

TIM1_CR3[T1TISEEFAL BAGNIE S AR EH ADC Ff, Timer1 %] ADC K4 Sl A B KAl

BAEMEE, JEEn AL
TIM1_URES =K x TIM1_UCOP — TIM1_UFLP

Hr,

K: ADC i B i 550

TIM1__UCOP: F:@4H s 17 ADC KAHE

TIM1__UFLP: =S A B 1) ADC SRAHE

TIM1_DBR1/2/3/4/5/6/7[T1CPE]E K. TIM1__UCOP F1 TIM1__UFLP fyEMkE X, Afkingk

16-3 i .
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% 16-3 TIM1_DBR1/2/3/4/5/6/7[T1CPE]5 K. TIM1__UCOP F1 TIM1__UFLP {1k 5

T1CPE iR

000 e

001 KR TIML KR, TIMI __UCOPN WML, TIMI UFLP U FHH L
010 KR TIML_KF, TIMI__UCOPN U ML, TIMI UFLP W AHH L
011 KR TIML KR, TIMI _UCOPN U MIHE, TIMI UFLP 9V FHHE L
100 KR TIML_KF, TIMI__UCOPNV MWK, TIMI _UFLP N U MHE
101 KA TIML_KR, TIMI__UCOPNV MK, TIMI UFLP W AHH L
110 KR TIML_KF, TIMI__UCOPN W MK, TIMI __UFLP NV FMHE
111 (e

% TIM1_URES KAEIEGAAALI, filik ADC A7 BRI, ADC {7 BRI ih W S E bR B AL
INT_SRO[T1ADIF]E 1. 3 ADC {7 B il 2% K A e2s ADC A7 B A I Sl & A B, INITG R 3%
s 4 AH 55

16.1.2.4 ¥F
i CSOND ! i CSOND | i CSOND ! i CSOND !
> < > < > < 1 ‘
itoffdelay i itof'fdelay i itoffdelay i itoffdelay
| S — il | < |
PW out ] P [ D | P l_——
PWM ON Detection interval 3 | 3 L 3 | 3 |
PWM OFF Detection interval i | ! | 3 | | ; ‘ 3
I e P IS S S e
CSOFFD CSOFFD CSOFFD SOFED

K 16-7 RAE X [a] 1A

HY 152 B Dy R B AR G BE s, OB BAE SRS T i PWM fath . @il i 8
CMP_SAMR[CSOFFD]#! CMP_SAMR[CSOND]UA K CMP_CRA[FAEN], A5 j HLE)#HRAFEX (7]
PASRASA R BREIIME S . 24 TIMA_CRI[TATISIRE M 01 5% 10 i, Timer1 7E1ZRAEX (0] YA GE
CMPO/1/2 ¥t J FL B #4555 HL 34 ) Ll e 4 SR 5l 3l ADC SREE RS M L

PEAIRFEX i &, 155% 30.1.3 &1,

16.1.2.5 jiEil

INMx 00 | 101
Before filter
After filter
- 8clk -

K 16-8 JEBARBLIT 7
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JEUE R ARYE TIM1_CR3[T1INM]5 CMP_CRA[FAEN]A] & FEIERR K 55y 8/16/24/32/64/96 /M)
BhE BAE) CMP/IGPIO 115 AN WE7S . fEREIEIE ThRE, MG 1G5 & B3 Al 15 5 K e iR
8/16/24/32/64/96 M4 & 1.,

16.1.3 EABIEHRIER

T10PS
TIMI—CR4 Write signal
TIM1 DBR1/2
T1UPD ) 00 - s
Reload timer overflow event /4/5/6/7
01 TIWTIF
T1ADIF or reload timer overflow event 10 \—‘TICST
TIADIF before TIPDIF is generated or
reload timer overflow event after TIPDIF is generated 11 DRV CMR

16-9 5 A\ FHEE]

¥ TIM1_DBRA/2/3/4/5/6/7 1B r14% Hi15 516 AN IKzh#H: DRV_CMR J&, B NI Fe it .
BB FEHEH TIM1_CRO[T1OPSEEFfil K55, nlkFR ik EEH 8 Bk s B
Wb fil k. SRR, 5N PR W AR EAL INT_SRO[TIWTIFIE 1, [FK
TIM1_CRA[T1CSTI]E 001 ~ 110 2 [f], TIM1_CRA[T1CSTIH hi 1.

16.1.4 Timer1 HAlRK

Timer1 A 7 g Kk

B TR v

B EAHEER Y R
EPNSE T

[ M B A R b
CMP/GPIO {7 B A il Wy
ADC {7 B A6l ke

5 3 N SRR i
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TIBOIF
TIBOIE
TIROIF
TIROIE
TIWTIF
TIWTIE
TIPDIF I \\ timl intr
TIPDIE j /J
T1BD IF
T1BDIE
T1AD IF
TIADIE
TIABDIF
TI1IABDIE
K 16-10 Timer1 9 5
16.2 BLDC EB#175iHIR 5]

£t BLDC HMLT#9K3), Timer1 Bt CMP0/1/2 F1 Driver 8 sEBLan T Dhfg:
H3c sk 60 FERFIE], JEES1E N 60 FERLHERT ]

AT BN EAF S, AT E 35 b A

E SR bR, BIAESERINE Y, 151k b A g Rt

191 4 il ST A I FSC T B4 AR PR B ], SR 1 B At

B4 CMP_CR2[CMPOSEL], Hzh#xi CMP0/1/2

A B LA 5 T D2 B OGRS AT R, (55 R I T T R I
% DRV_CMR 771748, Hahxil 6 % PWM fi
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16.2.1 F5:REEhAY7 %48

STATUS1 STATUS2 STATUS3 STATUS4 STATUSS STATUS6 STATUST
[ |(T1CST=001) (T1CST=010) (T10ST=011) (T1CST=100) (T1CST=101) (T1CST=110) [ |(T1CST=001)
TIMIL_DBRI TIML DBR2 TIML DBRS TIMI_DBR4 TIM1_DBRS TIMI_DBR6 TIM1_DBRI
W phase| L
V phase
U phase] o

K 16-11 J7r g7\ b At &

TIM1_CRA[T1CSTIZ AR HAURA 0 F T SCHIRE, RE 7 vTHE X, HTE
MZE, Wd, WEh, BahEmiE. RE 1 ~6 AHFADAZEM, HMfERE, REH
TIM1_CRA4[T1CST]H5hin 1.

R 1 ~7 X TIMI_DBR1 ~ 7 Zif7as, 45N PR AR, MarREH R TIM1_DBRx
2 HEEHi %] DRV_CMR 2424481 CMP_CR2[CMPOSEL], SZHIAH AL B A I o

16.2.2 ¥R EENAY T{EREE

Basic Timer
Overflow Interrupt

60 degree Forced Commutation Time; J
BARR; If no ZCP is detected, forced Y
commutation is required
60 degree Commutation Time;
BCNTR; It is automatically
stored to BCCR after
commutation.
Time from ZCP to
Commutation;
Triggered
automatically after
7CP; RCNTR
Diode Freewheeling A A
Masking Time; Triggered
automatlcglly after Position Detected Writing Sequence Interrupt/
commutation; RCNTR
» Interrupt Reload Timer Overflow Interrupt
A

Diode freewheeling End Interrupt/
Reload Timer Overflow Interrupt

] 16-12 BLDC 1 T.{F J5i 3
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16.2.2.1 60 EE AIE

TIM1__BCCR #i#k_E—Wk 1 60 FERT A, #E TIM1_CR2[T1BRS] = 0, #FRF K5 AR FE T
Z R, BEE TIM1_CR2[T1BRS] =1, fH#5 i AL BRI A 7 2 1] st 1]

TIM1_BCOR JyJ€i J5 i 60 s a], EJ 60 fFEEvERS[A]. TIM1_CRO[T1CFLT]RI %%/ 1/2/4/8 4
TIM1__BCCR “¥Jj513%] TIM1_BCOR.

JTUIRENET, AR 60 FEIEAERT ] TIM1_BCOR ¥hiE S BRllit Ia] o B A s S ek (st 1],
DA SR Fl 4G AR P B T8 o

IR FEATH RS [ B B AE S (TIMA_CRA[T1BAPE] = 1), 4FEA %38 o A B A v I 5 N
i) P 2 A2, TIM1_BCOR WME# %14 3] TIM1__BARR, A5 #A .

16.2.2.2 60 iRl

HLIE PR BN Mg, —MRPEHAH 2 J5 1) 30 FE RV RIR I B3 2 25(ZCP), 7= A A7 B R Il v 087
RAEHAH 52 0d 60 FEREA RN BT 2 1, DAL E RN, 75 BT o A .

& TIM1_CRO[T1FORC] = 1 flifgsii| el Thfe . AT — AR, 5 NP b v Hods
TIM1__BCNTR i% 0 JE#i I 4A1T%L, AR TIM1__BCCR i3k TIM1__BCNTR fit#fe, 2kt
J&, AEJ 60 FEFHE AR AFCE TIM1_BCOR. i F ah 38 hae i fE(TIM1_CR1[T1BAPE] = 1),
AT E AT TIM1_BCOR i TIM1__BARR. 24 TIM1_BCNTR 5 TIM1__BARR Eb#5
UUAC B (#eAH 2 5 40 0d 60 FE MR AR A A Wl 3 5 8 ), R A T B A8 B b I 3 1R A AL
INT_SRO[T1BOIF]I& 1, #EA7Tsmiltl, Hhidit%as TIM1_BCNTR #4i 0. (1 an R et G 60
RS INEN 2 5, 24 TIM1__BCNTR > TIM1__BARR I, A&xfilik sk B INT_SRO[T1BOIF]A
2E 1) WREE IR H AN ThAE(TIM1_CRO[T1FORC] =0), 34 TIM1__ BCNTR > TIM1__ BARR ff,
HT AR EAL INT_SRO[T1BOIFIE 1, ANex [ Bhssmfil4eAt . m] il ) Wl A v s b b A
LA EAS I o e b LA T T3 A o

16.2.2.3 FERIRELETR BRAN

MG, BT ERE SIEAHA RS, PREZAH ) B GE B AT S A R 3 g
B, FELRRULART, BRI HE T IR . I Bk AR SR (8] P Y L RS S B
ADC KA, G SHRr=E ARG 5 5 AR AR . SRR IS, P AR R s 4t s b W 4
FrE&EAL INT_SRO[T1BDIF].

S Bk [R)E I TIM1_CR1[BSELIK &, A3 Bl = TIM1_CR1[BSEL]/128*60°.
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16.2.2.4 BiERILEH R

TCARSEIRIT R 2K, [ 3&E RIS WA B R 5 SR of i DX [, A LT SEbrm s X ], {H 2
i E TIM1_CRABSELDNAEEME. HIEMEHASF# A CMP HE NGk ADC H id MAHR
Bk, CMP HiENEM AR E TIM1_KRMAX = 0. TIM1_KFMIN # OxFF. TIM1_CR3[T1TIS] =
01/11 LL K CMPO/1/2 #1524, ADC F&E AL BF i 7R L B TIM1_KRMAX # 0. TIM1_CR3[T1TIS]
= 10/11 LLJ2 ADC #XZ%. ADC HI&MN LM FF koL iET TIM1_KRMAX F1 TIM1_KFMIN 75 &%
AR E. #%E TIM1_KRMAX = 0, TIM1_KFMIN = OxFF, 2 & [& R aLiifimc. 24 H b at
VBRSSO, & SR Bt i bz 547 INT_SRO[ABDIF]E 1.

16.2.2.5 (U EHS N IhEHSEN B E

TEIAH 2 JE AN 25 22 5 = A A B A BT ), R AR 0 2 15 L P il 2 o 3 P B TR) 4 1
o THNEE R G, M EIHAE, P45 AR W bR E AL INT_SRO[T1WTIF],
o 25 5 B K 1E)ERE TIMA1_CR2[CSEL]W &, A #eAlffE = TIM1_CR2[CSEL]/128*60°.

16.2.2.6 ZEPRiTE

W

Z#4730.1.1.2.

16.3 Timer1 S1F28

16.3.1 TIM1_CRO (0x4068)

fir 7 6 | 5 4 3 2 1 0
R T1RWEN TICFLT T1FORC T10PS T1BCEN TI1RCEN
HKA W1 R/W R/W R/W R/W R/W R/W R/W
=EDAE] 0 0 0 0 0 0 0 0

fir R iR

TIML CRO[TIRCEN]Ef§ifigfr
0: LEX
(7] TIRWEN | 1: FE#EETIML_CROHJ, TIMI_CRO[TIRWEN]24Z55TIML_CRO[TI1RCEN] [A] i} 4 1F
TIM1 CRO[TIRCEN] A &g fff f& A1 A ff A . XF TIML CRO 5 0x81 ff At
TIMI_CRO[TIRCEN], E0x80AM#HETIMI_CRO[TIRCEN] o
6.0 [ HE IR R Y e 1k 4%
00: FIL/NTIML BCCRF#4)5 5 ATIM1_ BCOR
[6:5] TICFLT | 01: RG2ANTIMI_ BCCRF-3JJ5 5 ANTIML_ BCOR
10: AF4ANTIML  BCCRF#4J5 5 ATIML_ BCOR
11: HG8ANTIM1_ BCCRF#3 )5 5 ATIML__BCOR
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60 /5 555 il #5447 fig
0: AffRE
[4] TIFORC | 1: f#ifE
e ERIRNE T NS, BEARE T %0, 20605 A i Al
AR fi K A5 5 k4
PEFETIML DBRx[AIDRV CMRAL I fih & 15 5
00: #AEXITIML TER[T1UPD] 5 18][AITIML CR4[T1CST]E A&y
01: EEH T A HAH A B] T H b g6 v B fich % 504 4%
102 ADCA: B Il =5 A4 B3 25 5 v B0 R B TR) T B 36 v D fish A 50408 £
[3:2] TIOPS | HZeKRE il k
11: CMPA BRI ZE A R AT, HIADCAL B RG I Z1F fid A S A4,  CMPAL B A&
L RIS =P EI  x: 12  IT
EUTIML CR3[TITIS] = L1R, EEETH A 40 AH B R T B ol OMP A7 B A I =44
fish &
FEARTE AR - E A R
[1] TIBCEN | 0: AffiRE
1: ffige
HEET BSOS S B
76 /E TIM1_CROHY, TIM1_CRO[TIRWEN] A4 Z5i 55 TIM1_CRO[TIRCEN] [A] I 4 1F
TIMI_CRO[TIRCEN] A fg f# B& F1 %% 1& . X} TIMI_CRO 5 0x81 fif f¢
TIM1 CRO[TIRCEN], HO0x80/{###ETIMI CRO[TIRCEN].
(0] TIRCEN | Ao B Al o b A1 5 N B 5 B ml E B8 BETIML CRO[TIRCEN] o %4 H g i £ 4% 7=
A B, TIML CRO[TIRCEN]AEAEIEO.
FahiiadifE)5, TIM1_CRO[TIRCEN] FITEE{F [ il fie A1 Bt ThRE TS 2%
0: AM#iRE
1: ffifg

16.3.2 TIM1_CR1 (0x4069)

o 7 6 | 5 | 4 | 3 | 2 | 1 | o
4K T1BAPE BSEL
St 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
£ LR iR
TIM1 BARR [ &34k he
fERENG, MAFEARTHEES AT AT I A BT 515 N e R T R A,
(7] Tipapp | ML BCORFEATIML  BARRZFAF S FiF BRIl ANBIIL = £l 1160 s il AT
TIM1__BARRE H Bh3 2D e A2 F 3 =2
0: AfRE
1: ffigE
P i 2 A I
e AH J5 BE MR I A B, TE B MR IR IR BT (R Y, ANIEAT A7 B A
[6:0] BSEL | 230 BRlc/E = TIML CR1[BSEL]/128*60°
i FAER, BEMSIR M E DhRETC AL
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16.3.3 TIM1_CR2 (0x406A)
Bz 7 6 | =5 4 3 2 1 0
K T1BRS CSEL
et R/W R/W R/W R/W R/W R/W R/W R/W
SAifH 0 0 0 0 0 0 0 0
AL B ik
TR E AL TRIE R
FEECTIML_TER[TIMAME ] 68 J5, ULIhREToRL, FEATFELETIML BONTR H &
(7] TIBRS | j@itBCNTR b3 HH k5 fir
0: NI FEN
Lo AL EAI b W & AL
e AH A
[6:0] CSEL | AL BRI N fil A J5 , 3k CSEL B 1) BE Ji5 4 AH
A3 WeAHME = TIML CR2[CSEL]/128%60°
16.3.4 TIM1_CR3 (0x406B)
Az 7 6 | 5 | 4 3 | 2 1 | o
K RSV T1PSC T1TIS T1INM
FKA - R/W R/W R/W R/W R/W R/W R/W
SAE - 0 0 0 0 1 0 0
A 2R Eii P
(7] RSV R
THECES I 4 450
T RG I Bhadt A7 4, AR SR A T s A0 B T B Es I i B s ST
A3 YR AT N -
[6:4] TIPSC | 000: 20MHz 001: 10MHz
010: 5MHz 011: 2.5MHz
100: 1. 25MHz 101: 625kHz
110: 312. 5kHz 111: 156. 25kHz
A B AT S Sk
00: GPIO(AR#E HALL CR[HALLSEL]#E#: P1.4. P0.2. P0.3 B P1.4. P0.5,
PO. 6)
(3211 TS ) owpo/ 12 frotia s =
10: ADC % HtfE 5
11: CMPO/1/2 Wi HiA5 5 Al ADC % 155
{7 BALIE 5 I ER MK T 2 FF . ME NS TRk TE /N T e, S8 e~
JERE . JEV I [ FRHECMP CR4 [FAENT [ 95% 58 17 ek 2% .
CMP_CR4[FAEN] = Of:
00: 44 &G4
01: 84 ARGl 4h A
10: 164 R Geh o0 JE #
L0 TUNE o 2 o e
CMP_CR4[FAEN] = 1K} :
00: 32/ R Geh 4 & 1
01: 64/ RSt
10: 967 RS 8 3
11: 128/ R Guh) % & 1
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16.3.5 TIM1_CR4 (0x406C)

DA 7 6 | 5 4 3 2 | 1 | o
LR RSV T1CST
eyt - - - - R/W R/W R/W
EAiE - - - - 0 0 0

YA LR Eiiipr
[7:3] RSV 1R

AR HL
RS HUAEAS [F] IR 25 23 % N AN [H] AU TIM1_DBRx
MTIML CR4[TICST]#E001 ~ L1DIRAS, Timerl<AR#ETIMI DBRx[TICPE] B 3%
ECMPO/1/ 21 B
SMTIM1 CRA[TICSTIAE00L ~ 110ARAS, <465 NI A Wik /& i B ShE¥ in 1
[2:0] T1CST %% 16-4 TIM1 CR4[T1CST]5 TIM1 DBRx FA%}M 5% &
TIM1 _CR4[T1CST] | TIML DBRx | TIM1 CR4[T1CST] | TIM1_DBRx
000 0 100 TIM1 DBR4
001 TIM1 DBR1 101 TIM1 DBR5
010 TIM1 DBR2 110 TIM1 DBR6
011 TIM1 DBR3 111 TIM1 DBR7
16.3.6 TIM1_IER (0x406D)
L 7 6 5 4 3 2 1 0
L FR T1UPD TIMAME | TI1ADIE T1BOIE T1ROIE TIWTIE T1PDIE T1BDIE
Byt Wl R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
YA B Eiipn
[7] T1UPD | TIMI_CRO[TIO0PS] = 00: HAExtibfr 5 ik B fEdm. 51E44 3 30750
Faff e
fERE G, FEATHEES A B 3R B E NS T B sy . BARGN
FEARTFHBRITIML BOCNTRA TS FITIML CR2[T1BRS] &tk & or, & AT
28 busp I E AT

(6] TIMAME | BE#RHE2en 6 g7 TIML CRO[TIRCEN] AR EEhEOME L, Hd@it ikl
EAHEES I TIML RCNTR X B B 3t #ds Lis &0
BRI EESTIML . RARRAR S A, Hidd WoihielE
0: AMiifE
1: ffige
ADC A7 & A0 4 e
0: AMiifE

(5] TIADIE | 1: ffige
7 Timerl ADCHZE AN Kibr A7 MLINT_SRO (0xF2)
FEA T H s b v rh b
0: AMiige

(4] TIBOIE | 1: f#ife
W Timerl FEARTIEEE B Wibn £ 47 WLINT SRO (0xF2)
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AR EAS 3 P b A
0: AM#iRE
[3] TIROIE | 1: ffife
W Timerl EETHEES BT Wids EALUWLINT SRO (0xF2)
CYN AR T
0: AM#iRE
[2] TIWTIE | 1: ffige
W Timerl S5 AN Widr G4 WLINT _SRO (0xF2)
CMP/GP IO B A6 v W A i
0: AMiige
[1] TIPDIE | 1: f#fe
W Timerl CMP/GPIORZEAGI o Wibr LA WLINT _SRO (0xF2)
i S 45 B I A8
0: AMiife
(0] TIBDIE | 1: f#fe
VE: Timerl BRmzZLiss o A bibr & A7 ILINT _SRO (0xF2)
16.3.7 TIM1_BCOR (0x4070, 0x4071)
TIML BCORH (0x4070)
£ | 15 | 14 | 13 | 12 | un | 10 | 9 [ 8
A TIMI BCOR[15:8]

R R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
TIML BCORL (0x4071)
£ | 7 | 6 | 5 | a4 | 3 | 2 | 1 | o

SRR TIM1_ BCOR[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAiE 0 0 0 0 0 0 0 0
[0A L FR ik
, SR FE AT HES T B DE S AE
[15:03 | TIML_BOOR | oy pOCRyEN: 5 f{EL,  H60/E ] e
16.3.8 TIM1_CRS5 (0x4072)
fir 7 6 5 | 4 3 2 1 0
5 TIABDIE | TIWTS RSV ITRIP DIS | UCOP DIS T1AFL
Byt R/W R/W - - R/W R/W R/W R/W
=RA N 0 0 - - 0 0 0 0
[0A G #id
3 8 S35 i W e
0: Mg
(7] TIABDIE | 1: f#ige
vE: Timerl Hi&G RS BEMT Wibr EAL I INT SRS (0xF7)
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PWMR] 2515 R
(6] TIWTS | 0: Afdife
1: f#ge
[5:4] RSV e
BELR R AEZE I
3] | TR g S
DIS .
S A H R ZE I
(2] ueor_ 0: ANEE
DIS .-
ADC SRAf L i 1530 45 SR IE I IR 3
00: 1K
[1:0] TIAFL | 01: 2%
10: 4%
11: 8k
16.3.9 TIM1_DBR1 (0x4074, 0x4075)
TIM1 DBR1H(0x4074)
Az 15 4 | 13 | 12 11 10 9 8
4 FR RSV T1CPE T1WHP TIWLP T1VHP T1VLP
KM - R/W R/W R/W R/W R/W R/W R/W
LEDALE] - 0 0 0 0 0 0 0
TIM1 DBRIL (0x4075)
£ir 7 6 5 4 3 2 1 0
R T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
Bt R/W R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0
(A E4s iR
[15] RSV e
A7 BT IIAE 5 4 AN AR 1 A0 LA 2R AT R i
[14:12] | TiCPE T 488 AL B IRNAS 5 AR, R HAE S AR F T Re . Wi N5
TR ST E AR IBEAR, g7 B A I .
S CMP/GPTOAL B AT I FAF AR 16-2
WAH vt Al
[11] TIWHP | 0: /& H AR
1 RHFE R
WAH T #rfn i 1
[10] TIWLP | 0: &H A
1: fKHFARL
VAH W4 H AR
[9] TIVHP | 0: WHFERL
1 RHEPFAER
VAH T W4 H AR
(8] TIVLP | 0: WHFERL
1 RHEPFAER
UAH F e i 1
(7] TIUHP | 0: H AR
1: fKHFAERL
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(6]

T1ULP

UAH T A4t A
0: M FAR
L: ARHPA R

(5]

T1WHE

WAH b H A g
0: AM#iRE
1: ffife

(4]

TIWLE

WAH T #rfan Hi A
0: AM#iRE
1: f#ge

(3]

T1VHE

VAR Mt A g
0: AMiige
1: f#geE

(2]

T1VLE

VAR T Mt A e
0: AfEgE
1: ffife

[1]

T1UHE

UAH b #rfan i A g
0: AM#iRE
1: ffige

(0]

T1ULE

UAH T #rfan i A
0: AM#iRE
1: ffige

7 TIM1_DBRA[TIWLE] 1 TIM1_DBRA[T1WHE] . TIM1_DBR1[T1VLE] #1 TIM1_DBR1[T1VHE] 5%
TIM1_DBRA[T1ULE]F1 TIM1_DBRA[T1UHE][FIE v 1 B, = AH R BN I B shdd A S8 X ]
(TIM1_DBR2 ~ TIM1_DBR7 ¥J 5t []).

16.3.10 TIM1_DBR2 (0x4076, 0x4077)

TIM1_DBR2H (0x4076)
i 15 4 | 13 | 12 11 10 9 8
4 FR RSV T1CPE T1WHP TIWLP T1VHP TI1VLP
Bt R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0
TIM1 DBR2L (0x4077)

(A 7 6 5 4 3 2 1 0
4 FR T1UHP T1ULP TIWHE TIWLE T1VHE T1VLE T1UHE T1ULE
ey 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
AL E iR
[15] RSV fRe

A7 B AN 5 5 N W R0 L 28 A e i ¢
fia:191 | T1ceE AT 48 A BRIERAAG S5 AR, R i r i ae . AN {E
' GRS E AN ABEAR, AR A B A

225 CMP/GPTOAT B A I A FIEE 16-2

WAH v 8 tH A
[11] TIWHP | 0: &H A

1 RHEPFAER

WAH T #rfn B 14
[10] TIWLP | 0: mH AR

1 KRHFA
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VAH M4 B
(9] TIVHP | 0: W FERL
1: fKHFARL
VAH S Mt Bl
(8] TIVLP | 0: M FERL
1: fKHFARL
UAH M4t Bl
(7] TIUHP | 0: mHFAERL
1 RHEPFA R
UAH N #rk Al
(6] TIULP | 0: WHFHRL
1 RHESPFA R
WAH b %t A e
(5] TIWHE | 0: AMfifE
1: ffifE
WAH ™ #via A 5e
(4] TIWLE | 0: AffifE
1: ffige
VAH bWk A e
(3] TIVHE | 0: A
1: ffige
VAH T vk A e
[2] TIVLE | 0: AMfifE
1: ffige
UAH b #rf A e
(1] TIUHE | 0: AffifE
1: f#igE
UAH T ¥ th A e
(0] TIULE | 0: Affife
1: f#igE
16.3.11 TIM1_DBR3 (0x4078, 0x4079)
TIM1 DBR3H(0x4078)
fir 15 14 | 13 | 12 11 10 9 8
4 FR RSV T1CPE T1WHP TIWLP T1VHP T1VLP
B Sy - R/W R/W R/W R/W R/W R/W R/W
SAfE - 0 0 0 0 0 0 0
TIM1 DBR3L (0x4079)
fir 7 6 5 4 3 2 1 0
A H5 T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
et R/W R/W R/W R/W R/W R/W R/W R/W
SAfE 0 0 0 0 0 0 0 0
fir E4S iR
[15] RSV {RB
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[14:12]

T1CPE

AL EAS IS 5 i A\ AN P A o REE %

M e ML BRI AE T RN, FREHEC SR RE. WA E

SRA S E AN AR, A AR I A T .
22 CMP/GPTOLL B AT S AR 16-2

[11]

T1WHP

WAL B
0: BTAHH
L AR

[10]

T1WLP

AR TR
0: HHTAA
1 AR

(9]

T1VHP

VA A4 A 1k
0: mHTAR
L ARHPAH R

(8]

T1VLP

VAR S M4 b
0: FH- A
1: RHEFE R

(7]

T1UHP

UAR B
0: BT
L AR

(6]

T1ULP

UAH T A4 A 1k
0: mHTAR
L RHPA R

(5]

T1WHE

WAH L M an A e
0: AfHfE
1: f#igE

(4]

T1WLE

WAH T Hrfan H A
0: AfEgE
1: ffife

[3]

T1VHE

VAR M A e
0: AfHgE
1: f#igeE

[2]

T1VLE

VAR T M A
0: AfHrE
1: ffifg

[1]

T1UHE

UAH_E B i A g
0: AMige
1: filige

(0]

T1ULE

UAH ™ B A g
0: AMige
1: filige
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16.3.12 TIM1_DBR4 (0x407A, 0x407B)
TIM1 DBR4H (0x407A)
DA 15 14 | 13 | 12 11 10 9 8
4 FR RSV T1CPE T1WHP TIWLP T1VHP T1VLP
B - R/W R/W R/W R/W R/W R/W R/W
SAME - 0 0 0 0 0 0 0
TIM1_DBRAL (0x407B)
A 7 6 5 4 3 2 1 0
A2 FR T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
) R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
(A E4S iR
[15] RSV N
P BAIE 5 5 NS L 284 R ik
[14:12] | TICPE HT48 e ML BRI NG 5 ARy, R sl e i st i fe . AN 1E
' TR A TC AR RS, 7 A A A I T
Z%COMP/GPIOAL BAT M FAFFIR 16-2
WAH b8 A
[11] TIWHP | 0: HH A
1 [RHEFA
WAH ™ #r 8 A
[10] TIWLP | 0: HH A
1 [RHESFA
VAH ek i
(9] TIVHP | 0: WH A
1 [RHESFA
VA #rd i
(8] TIVLP | 0: WH A
1 [RHESFA
UAH _E 48 Al
(7] TIUHP | 0: WH A
1 RHFHE
URH T M B 14
(6] TIULP | 0: mH AR
L KRR
WAH F 4% A e
(5] TIWHE | 0: AM#ifE
1: ffige
WAH T #rf A e
(4] TIWLE | 0: AN#fE
1: ffige
VAH b A e
(3] TIVHE | 0: A#ifE
1: ffige
VAH T Hrfn A e
(2] TIVLE | 0: AMfifE
1: ffige
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UAH M4 5 R
(1] TIUHE | 0: AM#ifg
1: f#ife
UAH S M 5 R
(0] TIULE | 0: AM#ifE
1: f#ife
16.3.13 TIM1_DBRS5 (0x407C, 0x407D)
TIM1 DBR5H(0x407C)
DA 15 14 | 13 | 12 11 10 9 8
L HR RSV T1CPE T1WHP TIWLP T1VHP T1VLP
Byt - R/W R/W R/W R/W R/W R/W R/W
S - 0 0 0 0 0 0 0
TIM1 DBR5L (0x407D)
A 7 6 5 4 3 2 1 0
K T1UHP T1ULP T1WHE T1WLE T1VHE TIVLE T1UHE T1ULE
S| 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
A 2R b
[15] RSV R
AL BS54 NV R LR A e I
[14:12] T1CPE H T Ha e AL BRI NG5 1AL, [RGB flige . Wi A\ 1E
' SORA S E AR RS, = AR A I T .
Z25MP/GPTON BAG I AR 16-2
WAH _E M4t ple v
[11] TIWHP | 0: A
L: fKHFERL
WAH ™ M4t ple v
[10] TIWLP | 0: H AR
1: fRHFAERL
VAH M4t Bl v
[9] TIVHP | 0: =H AR
1: fRHFAERL
VAH S Mt ple v
(8] TIVLP | 0: WHFERL
1: fKHFA R
UAH A H B
[7] TIUHP | 0: EHFAR
1: KHFARL
UAH ™ M4t B
(6] TIULP | 0: EHFARK
1: KHFARL
WAH b M4 A5 R
[5] TIWHE | 0: AMiifE
1: ffifE
WAH M4 Hi 4 e
(4] TIWLE | 0: AMiifig
1: flife
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VA M A e
[3] TIVHE | 0: Affifg
1: ffife
VAH T #rfn A e
(2] TIVLE | 0: AMfifg
1: ffife
UAH - M A e
(1] TIUHE | 0: AMfiRE
1: ffifg
UAH T #rfn A6 e
(0] TIULE | 0: AMfifE
1: ffige
16.3.14 TIM1_DBR®6 (0x407E, 0x407F)
TIM1_DBR6H (0x407E)
fir 15 14 | 13 | 12 11 10 9 8
4R RSV T1CPE T1WHP TIWLP T1VHP T1VLP
KT - R/W R/W R/W R/W R/W R/W R/W
BAHE - 0 0 0 0 0 0 0
TIM1_DBR6L (0x407F)
fr 7 6 5 4 3 2 1 0
R T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
HAY 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
(A E4S iR
[15] RSV RH
A7 BRTIIAE 5 4 AR LU AR R 1
(4121 | TiceE T 48 b BRI NS 5 ARy, R EflA e i st il fe . N 1E
TR A S TC AR RS, 07 A A A I T
Z2%COMP/GPTOA B AT M FAFFIR 16-2
WAH et A
[11] TIWHP | 0: WH A
1 KR
WAH T #r k6 Al
[10] TIWLP | 0: H AR
1 KRR
VAH F e i
[9] TIVHP | 0: WHFERL
1 KR
VAH T W4 H A 1
(8] TIVLP | 0: H AR
1 KRR
UAH E e i 1
(7] TIUHP | 0: HFERL
1 RHTHE
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UAH T #efn i
(6] TIULP | 0: WHFHRL
1 (RHEPE
WHH - M A e
(5] TIWHE | 0: AM#ifE
1: f#geE
WAH T #rfn A e
(4] TIWLE | 0: AMfiRE
1: ffifg
VA M A RE
(3] TIVHE | 0: Affifi
1: ffife
VAT M A Be
[2] TIVLE | 0: AMffifE
1: ffige
UH - M th A e
[1] TIUHE | 0: AM#ifg
1: ffife
UH M A g
(0] TIULE | 0: Affif
1: ffife
16.3.15 TIM1_DBR7 (0x4080, 0x4081)
TIM1 DBR7H(0x4080)

e 15 14 13 | 12 11 10 9 8
4 Fx RSV T1CPE T1WHP TIWLP T1VHP T1VLP
A - R/W R/W R/W R/W R/W R/W R/W
B=EDA(:! - 0 0 0 0 0 0 0

TIM1_DBR7L (0x4081)
£ir 7 6 5 4 3 2 1 0
42 Fx T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
FA R/W R/W R/W R/W R/W R/W R/W R/W
LEDAEN 0 0 0 0 0 0 0 0
AL E iR
[15] RSV fRe
I BS54 NI A L B Bk 4

(4121 | TiceE FFfa e BRSSO Hy,  FBEH A G LB ds M BE . NS
TR AR TC AR RS, 07 A A A I T
225 CMP/GPTOAT B A I A FIEE 16-2
WHH - M B

[11] TIWHP | 0: &H A
1 KR
WHH T M HH B 1

[10] TIWLP | 0: WHFERL
1 KRR
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VAH Mg e B
[9] TIVHP | 0: H AR
1: RHEFERL
VAH T Hrdan H Bl P
(8] TIVLP | 0: mH AR
1: RHEFERL
UAH M e b
[7] TIUHP | 0: & H AR
1: fKHFARL
UAH S M th ple v
(6] TIULP | 0: =HFAERL
1: fKHFARL
WAH b M4 5 R
(5] TIWHE | 0: AMfifE
1: ffigE
WAH " M H 4 e
(4] TIWLE | 0: AMffifg
1: ffige
VAH M4 H A R
(3] TIVHE | 0: Affifg
1: ffige
VAH S M % e
(2] TIVLE | 0: AMffifg
1: ffige
UAH M4t 5 R
(1] TIUHE | 0: AMfifE
1: ffige
UAH ™ M4t 5 e
(0] TIULE | 0: AMfifE
1: ffige
16.3.16 TIM1_ BCNTR (0x4082, 0x4083)
TIM1 BCNTRH (0x4082)
VA 5 | 14 | 13 [ 12 | 1 | 1w [ 9 | 8
ZFR TIM1 BCNTR[15:8]

St R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 1 0 0 0 0 0 0 0
TIML BCNTRL (0x4083)

A 7 | e | 5 | 4 | 3 | 2 | 1 | o

45 TIMI BCNTR[7:0]
Bt 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
(A ZR i34
FEARTHECAR T EE, T 60 B AR I TR) ) TH A
E B : TIM1  BCNTRAR#FETIM1 CR2[TIBRS]i&FEE A7y, TIMI BCNTR
L15:0] 1 TIML_BONTR | b iR 4 (T T BONTRAE#7- 4
T TIML  BONTR RS TIMI  BONTRE it %t
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16.3.17 TIM1__BCCR (0x4084, 0x4085)
TIM1 BCCRH(0x4084)
DA 5 | 14 | 13 | 12 | u | 10 | 9 | 8
ZFR TIMI BCCR[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
TIM1 BCCRL (0x4085)
Az 7 | e | 5 | 4 | 3 | 2 | 1 | o
4 HR TIML BCCR[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A 2R iR
SRR EES THEUE
HahiEa: AT RO A B 7 885 N 7 T A, R
[15:0] | TIM1__BCCR | ALAGHITFEUEAAZETIMI_ BCCR,
T MEA RN LR W R AL, BRI EEA R
TIM1 BCCR

16.3.18 TIM1__BARR (0x4086, 0x4087)

TIM1__ BARRH (0x4086)
fir 5 | 14 3 | 12 | 1 10 9 8
kA TIMI_ BARR[15:8]
FA R/W R/W R/W R/W R/W R/W R/W R/W
XAEN 0 0 0 0 0 0 0 0
TIM1__ BARRL (0x4087)
fir 7 6 5 | 4 | 3 2 1 0
kS TIM1_ BARR[7:0]
K R/W R/W R/W R/W R/W R/W R/W R/W
EX0KEN 0 0 0 0 0 0 0 0
(A £ Eiip
BEATI B 1) HE
G0) | TIMLBARR 1 ket 2 FTIL BARRE, Rk Eeh i, L0

16.3.19 TIM1__RARR (0x4088, 0x4089)

TIM1__ RARRH (0x4088)

A 5 | 1 | 13 | 12 | uu | 1w | 9 [ 8
R TIMI RARR[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
TIMI RARRL (0x4089)
fr 7 | e | 5 | 4 | 3 [ 2 | 1 | o
SHK TIMI RARR[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
V1.1 188 www.fortiortech.com




= Fortior Tech

W FU6830Q1
A HR iR

HET AR B B H R

YEBITEES T EUE S TTIML  RARRI, k4= ERirbiy, [FB 550
(15:0] | Tin magg | BEVERRN: SRR e A S U A LT LA (TIML_CR1[BSEL])

— TR EITIML  RARR; A7 B AR v W 7= A o o 46 P 7 FEE S5 92 P 4
(TIM1 CR2[CSEL]) B ##ITIML RARR.
FEER: TIML  RARRBAFIE A

16.3.20 TIM1_RCNTR (0x408A, 0x408B)

TIM1 RCNTRH (0x408A)
A 5 | 14 | 13 | 12 | 1 10 9 8
KR TIM1__RCNTR[15:8]
FH R/W R/W R/W R/W R/W R/W R/W R/W
SAE 1 1 1 1 1 1 1 1
TIMI RCNTRL (0x408B)
AL 7 | e | 5 [ 4 | 3 2 1 0
KR TIM1 RCNTR[7:0]
FH R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 1 1 1 1 1 1 1 1
A E i iR
BRI TR, T SRR R T R 2 a4 A T TR PR T B
[15:0] | TIM1 RCNTR
e TRy, TIM1 RONTR H @it 5 #1158 bk b rigo
16.3.21 TIM1__UCOP (0x408C, 0x408D)
TIM1__UCOPH (0x408C)
L 5 | 1 | 13 | 12 | 1 10 9 8
ZFR TIML UCOP[15:8]
A R R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
TIM1 UCOPL (0x408D)
A 7 | e | 5 | a4 | 3 2 1 0
S HR TIM1 UCOP[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | TIM1__UCOP | SiAH &R ADC SRAF(E (RE A 55)
16.3.22 TIM1__UFLP (0x408E, 0x408F)
TIM1 UFLPH(0x408E)
AL 5 | 1 | 138 | 12 | 1 10 9 8
SR TIML UFLP[15:8]
A R R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
TIM1 UFLPL (0x408F)
2 | 7 | e | 5 | a | 3 2 1 0
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LR TIM1  UFLP[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:] 0 0 0 0 0 0 0 0
(ITA LR Eiip
[15:0] | TIM1__UFLP | %5 AHH Y ADC SRAEAE (R hrxt 5%)
16.3.23 TIM1__URES (0x4090, 0x4091)
TIM1 URESH(0x4090)
A 15 | 14 | 13 | 12 | 1u | 10 9 8
ZFR TIM1__URES[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=R A (=N 0 0 0 0 0 0 0 0
TIM1 URESL (0x4091)
fr 7 | e | 5 | 4 | 3 | 2 1 0
LR TIML URES[7:0]
gt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
fr 2R Eiip
[15:0] | TIML_URES | ADC fr BRI A it 545, Q15 #3l
16.3.24 TIM1_KRMAX (0x4092)
At 7 | e | 5 | 4 | 3 2 1 0
AR TIM1 KRMAX
e it} R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
L 2R ik
, IR R B RE
[7:0] | TIML KRMAX 5 (875 [0, 2551
16.3.25 TIM1_KFMIN (0x4093)
fir 7 | e | 5 | 4 | 3 | 2 1 0
ZHR TIMI KFMIN
Byt R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
AL ZFR ik
) N EE R B ME
[7:0] | TIML KFMIN s 485 [ [0, 255 ]
16.3.26 TIM1_KF (0x4094, 0x4095)
TIM1 KFH(0x4094)
A 15 | 14 | 13 [ 12 | 11 | 10 9 | 8
24 TIM1 KF[15:8]
Eyii R R/W R/W R/W R/W R/W R/W R/W
LR A[:N 0 0 0 0 0 0 0 0
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TIMI KFL (0x4095)
AL 7 | e [ 5 [ 4 | 3 | 2 | 1 | o
2R TIM1 KF[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
fr 2R ik
. B R R BRI % ADC o7 B A FR %L
[15:0] | TINLKE |y vt [0, 32767
16.3.27 TIM1_KR (0x4096, 0x4097)
TIM1 KRH(0x4096)
AL 5 | 14 | 13 | 12 | 1 [ 10 | 9 [ 8
£ TIMI KR[15:8]

2 R R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
TIM1_KRL (0x4097)

At 7 | e | 5 | 4 | 3 | 2 | 1 | o

R TIM1 _KR[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fir B £
. B A HLUE I £ ADC iz B AR 2R KL
[15:0] | TIMLKR HUE e [0, 32767]
16.3.28 TIM1__ITRIP (0x4098, 0x4099)
TIM1 ITRIPH(0x4098)
fir 15 | 14 | 13 | 12 | 1 | 10 9 8
£ TIML ITRIP[15:8]
eyt R R R R R R R R
E A 0 0 0 0 0 0 0 0
TIM1 ITRIPL (0x4099)
fr 7 6 5 | 4 | 3 | 2 1 0
2R TIM1 ITRIP[7:0]
Byt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fr 2R iR
JEW 5 I BELR FEL IR
2 DRV__CNTR = O I}, FECEREER Bt B B R, R G (A 14
, H. BRIMEA ADC iliE 4
[15:0] | TIM1__ITRIP (56 FEL [0, 32767
VE: ZAEH 8 AN KRR BE ] IR AE T 215 3
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17 Timer2

17.1 Timer2 {2{EisHB

Timer2 34 5 Fh TR

B B A PWIME HH T

W SN RS N PWM ) I H PR S )
AN R B E I PWMAN ST 75 14 B 1]
B QEP&RSDHA: 1EAT Yiibih & &MU KUK AL 2

I 55i 2 =i ol s s 20 IN ST (N VA= 2 1B

Timer2 HFM: AL HE:

W 3R AT RE S A RGN B AT 4

I L TA M b A VLU E % N A o CR R B WS O E e

w16 B RV S, TR SO, QEP&RSDI RIS, 14K
IR SN 5

iy NTE AT B

pubey Rl [RoN

PWMi H A5

Hh

17.1.1 955=8

IR RGN B AT 0, PR AR AT v B R . 0 AEs B TIM2_CRO[T2PSCl% il
FEFE 8 PR BT IXA M P e A R ey, SRR G 2 L 2R AR, BT
PARETE EEATH AN TARR SR R E. BRI AR N clk_psc2 = T2CLK/(2°TIM2_CRO[T2PSC]).
I3 A BRI 5 TIM2_CRO[T2PSC#5- &% 17-1 .

2171 508G BRI 5 TIM2_CRO[T2PSCIX M.k &

TIM2_CRO[T2PSC] gﬁ clk_psc2 (Hz) TIM2_CRO[T2PSC] f%g clk_psc2 (Hz)
000 1 20M 100 16 1. 25M
001 2 10M 101 32 625k
010 4 5M 110 64 312. 5k
011 8 2. 5M 111 128 156. 25k
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17.1.2 TIM2__CNTR B9iESHIHEY

TIM2_CR1[T2CEN] = 1 i, TIM2__CNTR 14 %% TIM2__CNTR 5 #AF BHSR 27 47
PRI, UL REPAT S B ERTAE LA 88 . R TIM2__CNTR B, Jeisimsy, fff
SRR I ZUR TR, AT 1 B SRR R 2 A IR

17.1.3 iGHiEzC
TIMZ2 ARR
T20CM
T2CLK T2CEN
Lok , -
3 bit oc tim2 oc
%»TZPSC clk psc2 ocn 1

17-1 Fa A A

AR R RS TIM2_CRO[T20CMI#®E, LAK TIM2__CNTR 5% 774 TIM2__DR.
TIM2__ARR eI R A R = AR 5 5, R = A AH R

17.1.3.1 TIM2__ARR/TIM2__DR BJiES

TEf AT, TIM2_ARR/MTIM2_DR A& MR TFHAMME THAH. RS
TIM2__ARR/TIM2__DR #FfEasit, HARIRFAETRE A A, £ BidE INT_SR2[T2IF]aE A
TR IR TAR(TIM2_CR1[T2CEN] = O)itf,  BoiE (E L b BIR 13 A7 4+t -

TIM2__ARR/TIM2__DR 4 16 S 27474, BTSN EmT N, HENMEFET. B RIELE
FAE NG BART TS NFT T A A7 38 P B A S AR 3 R T A A7

fil: TIM2__DR(F# % #74%). DR_SH(¥ & fF4%), TIM2__CNTR 1 DR_SH &4 PWM:;
FiF5 TIM2__DR, TIM2__ DR JEANZ.ZIHHi#] DR_SH, Mi&?E—4 PWM SEsRmf%,
TIM2__CNTR b3 A 5 %1 ¥ DR_SH.

17.1.3.2 SRR EEEIRES

Bt E TIM2_CRO[T20CM] = O i, & TIM2__ DR > TIM2__ARR, HiH {5 5HZ& N EHF. i
& TIM2_CRO[T20CM] = 1 i, % TIM2__DR>TIM2__ARR, #ith LEHS S Ih2 .
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17.1.3.3 PWM itk

PWM % B F, TIM2_ARR ki PWM f i, TIM2_DR hiE fxth, %k =
TIM2__ DR/TIM2__ARR*100% . Fi & TIM2_CRO[T20CM] = 0 I}, 4FEA{+ %% TIM2__ CNTR <
TIM2__DR B i tHAK HSF, 2t s B . BC B TIM2_CRO[T20CM] = 1 B, AT 3%
TIM2__CNTR <TIM2__DR Bt F, R i3] TIM2__ARR B, HitiE'5 k.

17.1.3.4 FREREE(H

B 4 TIM2__CNTR = TIM2__DR K}, F2ACEICRCSAE, Tl br &0 INT_SR2[T2IR]E
1, FEATHEER ST

B 4 TIM2__CNTR = TIM2__ARRHY, 724 Eiish, sl tsE0r INT_SR2[T2IF]E 1,
TR 0, HFEHFFMHIL.

TIM2__ONTR 0000 % 0001 % 0002 ¥ 1038 103 ¥ 103D )Y 3000 X 3001 § 0000 ) 0001
TIM2_ DR L 103C
TIMZ__ARR L3001 |
TIM2_0C i 1
(T20CM=0) ‘ ‘
TIM2_0C | —
(T200M=1) ‘ |
T21R \ §
T21F |
match overflow

17-2 iy R
17.1.4 BN ESIERFILEEN

0| 3}I>> FILTER
' RSD |CMPO NO FILTER | j TLNEG

EDGE

ol jowpt FILTER4 || L S
GPO7 ﬁ_’

B 17-3 S N5 S BE B A IR IHE &

Timer2 M A(E 53K [ P0.7 5% P1.0 #11, f1 PH_SEL[T2SEL]#I PH_SEL[T2SSEL](Z % &
24 3.6) W . HI NI AT LR XA T AT JE Y .
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JEVE LS AN IEPR BIERR 4 N R E LA NSNS . BLE TIM2_CRA[T2FE]n] e £ IE: 4
#]. TIM2_CRA[T2FE]=0, AJE¥; TIM2 _CRA[T2FE] =1, 1% 4 NFoifE s, wEmsmEes
ELIR I AT M5 5 ZEIR 4 MR, 1 TIM2_CRO[T2CESEE 154 RS

svseu VUV ULV DU U UL
Before Fihe[4J4144444E4444444T414L444444!44444444J% ; IR

Atter Filter

t4clk | 4clk | i 4clk |

17-4 JEPARHUN 718
LSRRI P8I i A A S BEATA, 0 ETHI AT R AT, (b A SR e A HAE
A -

T2DR  T2ARR

17.1.5 BANHBIRIER

T2SEL
GP10 FILTER
o] o
! T2IR
GPo7 T2IF
T2CEN

T2PSC

clk _psc2

17-5 i N A RS A [

i N FRAE G PWM 15510 5 25 LA . TIM_CRO[T2CES] = 0 I}, EFAAEHIA LTS
KA AEE, BRI R BV [ 9 K e (= RSPk SR ). TIM_CRO[T2CES] = 1 B, JEFAHLEH A
NEEEN AT, R IR BT R RN K S (PR SR ) 4 P e I BRI, TR EUE
TIM2__CNTR #4577\ TIM2__DR I TIM2__ARR 1, F T4 PWM S8 (0 I (525 L

11 |
TI_NEG 4
TL_POS 4 4
TIM2_ONTR XXxX {0000 X 0001 ' 1038 )} 103c X 1030 X_ 3000 X 3001 X 0000 X 0001
TIM2_DR 0000 103C
TIM2 AR XXKX 3001
T2IR
T21P
A ﬁ A A
H level software H level period
start clear detect detect

17-6 %1 A4 6438 (TIM2_CRO[T2CES] = 0)ii /5[4
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Bl TIM2_CRO[T2CES] = 0 A, fit% TIM2_CR1[T2CEN] =1, fHREHEAT4ES, HA T Hrem
FFEL Y Timer2 K INEIA (55— A EFHI (R BHERD), TIM2__CNTR i 0 JFE B4, X
B BRI, K TIM2__CNTR M{EA7E TIM2__DR,  [F] R IR FR 47 INT_SR2[T2IR]
B 1, TIM2__CNTR 4kZEr) Bib4, Ml E1% AN mss — A EFHRRS, # TIM2__CNTR HE At
TIM2__ARR, [ i AFARE 46 INT_SR2[T2IP]E 1, TIM2__CNTR % 0, JFEHIFUETHEL

HIEAE Timer2 MR BN A EFRE,  HiT40s TIM2__CNTR ik %] OXFFFF I, %7E
LREFE, R FR bR AL INT_SR2[T2IF]E 1, TIM2__CNTR i 0 JFE¥ifFaail ., shn
TIM2__ARR [{{i 2y OXFFFF, TIM2__DR (¥{i fi¥ii A\ Hi~F Al TIM2_CRO[T20CM] 57 Bt iR & o

17.1.6 SN IR

GP10 FILTER
TI NEG
RSD {CMPO 0
mode [CMP1 - TI_POS |
GPO7

—

T2CLK )

[ T2PSC |

T2EN
[T2BN | |

clk psc2

T2ARR

P 7-7 S A\ A i B

TERATHERT, TIM2_ DRSS P A A G s 13 A7 s . BXMFS TIM2__DR ZRA7 45,
BRI AR T A A A . FEVCACFE(INT_SR2[T2IP] = 1), 3= F(NT_SR2[T2IF] = 1)ak%
FHTHR A5 1 (TIM2_CRA[T2CEN] = O)RF XN T3 /a5 . TIM2__DR 4 16 fraifidt, Wik
BNEFET, BEMEF, B ARIELE &7 5 NG 20T 5 NI 4 i EdE A 2
Cib TS Ay 2 s

WO TR B PWM AN R . 8 HTHEE: CONTR THEEI 4
PWM A4, 23] TIM2__DR e fERy, JEATHEERMTHUE TIM2__CNTR #fEA TIM2__ARR
di. FLE TIM2_CRO[T2CES] = 1, i\ PWM {551 EFHEVENE FHHEES M ECa 2an, K25
UNERCIRN S (PSSP VLR
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S I e e e N N
mws A A A A A A A A A A 4 4

CCNTR 0000X0001X0002)X 0003 X 0004 X0005X0006X 0007 0008 0009 000A 0000 0001

Toiz_ONTR {0 (X)X BN EXTXEXIXAXBXCXDXEXFXIOHIZ3AHHK0X1X2X3X4)

TIM2 DR 000A

TIM2__ARR 0000 0016

T21P

A

match

P 17-8 i A\ i s e

FiE TIM2_CRA[T2CEN] = 1, MHAEIEATHAAS . FEATHEES M L4, SR S5 S 5 1058
— AR, TIM2__CNTR i 0 JFEFF M. B 495G 5 0a sk, £ RS
CCNTR (Wit $fEn 1, it $ ik % TIM2__DR & M Hbr i Ja, JE A o 388 19 i $ol
TIM2__CNTR #iffit TIM2__ARR, [Ff il fFpr A6 TIM2_CR1[T2IPIE 1, TIM2__CNTR #
CCNTR % 0, FEBIFUHTIEL.

LK PWM MG AE R HARE, MEATHUE TIM2__CNTR ©4ik %] OxFFFF i, %4
EREFAE, hir bR EAL INT_SR2[T2IF]E 1, TIM2__CNTRI% 0, CCNTRAH 0, TIM2__CNTR
METFUGTHEL, CONTR H:5 Z AT AU 4k 4114

17.1.7 QEP&RSD &3,

TIM2_ DR

T2DIR

Edge

| CMPO_EN = 1
! CMPO_MOD = 11
| CMPO_SEL = 00 oMp1

4>

QEP mode:
T2SEL = 1
T2SSEL = 1

T2CLK

T2PSC

clk psc2

TIMZ2 _ARR

K] 17-9 QEP&RSD #5 = J5E HAE 5]

QEP&RSD #iximid Al 2 ANEE R IEZ KNG 5, RREHLAE AL E . 7 AR R
P0.7. P1.0(QEP )5 CMPO. CMP1(RSD #=)/ENHINMG S, St JEI R 5 153k 1E AT fhi s
He, AF ORI TIM2_CRA[T2DIR].
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wr 1 [ | L
s A A A A A A A A A A AAAAADY
CONTR(Ti2_cv1R) (0000) 0001 0002 000 001 (005 (006)_ 000700000} 030200100y

T2DIR \

CNTR
(can’ t read)

K] 17-10 QEP&RSD = /77 4]

S R & ol [ I S [ B N o S == W BTl R ol R ST G o L
TIM2_CRA[T2DIR] = 0, J7[AMIE, [A Bib#, Sa kG, THTEEsm 1; TIM2_CR1[T2DIR]
=1, AR, B FEL SEBORRIE, TR 1. QEP #AK, AL E gD RS E
TIM2__ DR, IEJa%E Mg it %8 TIM2_ DR SR ER G KOy s i
O, BONTIM2__DRAEEHT 4. QEPYmGZHUIRE A Z1E 5 M P0O4A%IN, F2EINT_SR2[T2IR]
TR A

FEATHA R — A LR, TR T A, TSR AN A RO TR R . G RO
Wk, FEATHHEE LA BUEATEE TIM2__ARR, AR AT 2% 0, INT_SR2[T2IP]H b Fi 44
PREME 1. SEEARTHE TR OXFFFF, 1, 7728 INT_SR2[T2IF]H Wi bR &7

17.1.7.1 RSD RILLERES R

‘ delay time } . delaytime
> < >
PWM output 4‘ b ‘ T
PWM of CMP 3 o Toffdelay |, L+
! | 4)*%44444ﬁ<7
: | 1 —3 CSOFFD ¢
PWM ON Sampling interval : ! | i
CSOND CSOND

Kl 17-11 PWM ON REEf
RSD RAEIF, AHPRAEEER R R A LLBE S, F5 B B R AT 46 A IR I [A) R A 45
PREATET[A] o
S 255 30. 1. 3.
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17.1.8 S

6P10(dir) QW [ CCW |

T2TSS =0
T2SEL =1

I A gigigigigigh TS
TI_NEG
cPlO(Co)_____ 11T 0

T218S = 1
1

T2SEL = 1
T2CLK

dir T2DIR

Edge )

T2SSEL = 1

GPO7T(CW) 1T

clr
b

T2CEN
—
L clk psc2

TIM2 _ARR

17-12 35 o A ]

BB AT 2 AMEIERRN, SRS LA A E . T RS . P1.0 E5h
TP, PO.7 155 ki . A4 TIM2_CRO[T2CES]L 5 b P ak F U E A Ry, 2t g
PR S A RS e, 5B 2T R 77 7 TIM2_CRA[T2DIR].

T 7E P1.0 3816 H PO.7 AR kIG/E, TIM2_CRI[T2DIR]A 4k 428k .. INTEAE P1.0 A2 (kI 37
BEF= A rpillr, AR AT INTA

P10 \

mrsA A A A A 4 A 4 A A A A A4 A
CONTRT2_CNTR) ) 000) 0001 0002)(0003)(0001) 0500060007 )00900300} 0003000 Yo
|

T2DIR

CNTR
(can” t read)

17-13 2Pt A e B
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wr [ 1 [ i |
ns A A A A A A A A A A A AA A AN
CONTRTN2._CYTR) (000)(0001 ) 002)(000%) [004)(0005) 0600070000300 10300300} 00D

T2DIR \

CNTR
(can” t read)
TIM2 ARR

P 17-14 S5 R kS 1A kb s AR IR e 1 (e 3% _ETHR AR A 2T

TRTHEGE R — A m B R, S SO R RS B A S0 B0k . P1.0 = 0 B,
TIM2_CR1[T2DIR]=0, JiFAIE, 4 P0O.7 ARGEKIGR, M4 CCNTR 1A Lit%, L HTHE
ain1; P1.0=18, TIM2_CRA[T2DIR]=1, FHlHI Ak, *4P0.7H&AKIER, CCNTR [ Nit#k,
LRV 1. B RV A 0 In#l) 65535 J5 1 2hiE 0, M 65535 & 0 J& F 2l 65535, %7
1745% TIM2__CNTR (£33 & TR 101

BT — A L Eeas, DA SIas oI iR, oS RO RO TR (R ]
RO ORI, FEATHEOEE AR A B A TIM2__ARR, SEAHHEEE 0 HFEH R
A I INT_SR2[T2IP] 1 b FHAEbr B AL B 1. 2436 A % 2% 41 $ #) OxXFFFF, i %ok i,
INT_SR2[T2IF]H s b S A E 1.

17.2 Timer2 H{F=8

17.2.1 TIM2_CRO (0xA1)

i T | e | 5 4 3 2 1 | o
L HR T2PSC T20CM T2IRE T2CES T2MOD
Byt R/W R/W R/W R/W R/W R/W R/W R/W

=R DA 0 0 0 0 0 0 0 0

AL L HR b

AT B I Bl o % 5
FF X R GEN Bt BEAT 70 SR B AT B (I B, 20 AU RIS BRI O -

000: 20MHz 001: 10MHz
[7:5] T2P5C 1 010+ 5u 011: 2.5MHz
100: 1. 25MHz 101: 625kHz
110: 312. 5kHz 111: 156. 25kHz
Fr R L B
0: TIM2_CNTR < TIM2_ DR, %t 0; TIM2 CNTR = TIM2 DR, #iHi1
[4] T20CM | 1: TIM2_CNTR < TIM2_ DR, %t 1; TIM2_CNTR = TIM2_ DR, %iHi 0
NTHEEEA: TR X
B ONAHIRAR S TIM2  ONTR TH%4v tHiF, TIM2 DR $5 7% A B IR
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0: FuSHEHNZEEE, TIM2 DR FELREA 0; 238 H B2 5 BoF,

TIM2__ DR fi§if4% >y OxFFFR

l: FEREHETENZ =B, TIM2 DR AEARBEN 05 Fus B 2K H -,

TIM2__ DR F#fFi54 OxFFFF
QEP&RSD AN A% A
0: QEP&RSD iz,

1: Rk

[3]

T2IRE

Fr RS PR UL W R

CDNE B W 7 oo LU L L 1
NTHERE A TR X

QEP Bix: Jmhd BN & Z 15 5 bl gk
0: Aflife

1: fiige

vE: Timer2 IR FWrkrEAL M INT _SR2 (0xF4)

[2]

T2CES

s R X

LETPNG B S WA R A pvirt £

0: AHARFAS TR L ANER, B R R B Ak o (5 P ik o)
Lo AHASPAS FREIE 1AW, FREUTE] B ks (R FF Rk o)
EINFEOER . T OE R kR

0: FEFIEHE

1 BT

QEP&RSD #E = : AMEBHT INT1 (R 5) 1 0 fkb it Bodefdife

0: AMdige

1: ffife

R TR RO R

0: FRFEHE

1. AL

[1:0]

T2MOD

(SRt

00: H NI HAR

01: %=X

10: TR

11: QEP&RSD A B AR A

17.2.2 TIM2_CR1 (0xA9)

AL 7 | 6 5 4 3 2 1 0
4 FR RSV T2TSS T2IPE T21IFE T2FE T2DIR T2CEN
it - - R/WO R/W R/W R/W R R/W
HAH - - 0 0 0 0 0 0
A B iR
[7:6] RSV IR
TIM2 ik A HLAE 2 g AR e 48
(5] T2TSS | 0: J7lH) + Bkyb#ARE=C. PO fAT71A), PO. 7 i ARk
L IERFBK B P10 FA R ke, PO. 7 % IE [ ik ot
AL TR
(4] T9TPE EONEFRRE . PWM R SRR H b {6 R
EONTHEOBE R BN PWM DT B b e B
QEP&RSD B A& J AN A R ke il o 4 e
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0: AMdige
1: ffige

vE: Timer2 IP HHWikrENAL WL INT_SR2 (0xF4)

Fr AR AT b P W R
NS FEATH R B A A
NTHEORRE A FEATH R B A

QEP&RSD M A& AR FEAC T 50 2% b 3 b s g
0: gk

1: f#gE

[3] T21IFE

vE: Timer2 IF FWidn &AL INT_SR2 (0xF4)
BN S E R

2 TIM2_CRLLT2FE] = 1HBF, NG SRS NT 4 ANRE R, g2
TERR

5 R GE T by 20MHz (50ns) , T3 ik 5 A 200ns
0: ANV

1o 3% 4 AN R SRR

QEP&RSD:  HLMLIEHE 7 [ Fon

HRYEF BRI NS S AN O R, 87K FMLIEFE 77 )
R LR T MR

WRHET7 5 5 (P1. 0) A4k, FR7 HANLIERE J7 17
0: IEM]

1: =MW

TR AT R

(0] T2CEN | 0: AffifE

1: ¥R

17.2.3 TIM2__CNTR (0xAA, 0xAB)

TIM2  CNTRH (0xAB)

[2] T2FE

[1] T2DIR

fr 15 | 14 | 13 | 12 | u [ 10 | 9 | 8
B TIM2 CNTR[15:8]

e it} R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0

TIM2 CNTRL (0xAA)

fir 7 | e | s | 4 | 3 | 2 | 1 | o
FR TIM2 CNTR[7:0]

B R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0

fr B iR
[15:0] | T2 CNTR figy RS/ N TR S/ N BB AT S T S

- QEP&RSD L5/ 35 JEAR 3 - & FH U088 (1 T 200E

17.2.4 TIM2__DR (0xAC, 0xAD)

TIM2 DRH(OxAD)
L 5 | w14 | 13 | 12 | u | w0 | 9 | 8
4K TIM2 DR[15:8]
HA R/W R/W R/W R/W R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
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TIM2 DRL (0xAC)
AL 7 | e | 5 | 4 | 3 | 2 1 | o
B TIM2_ DR[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
RAE 0 0 0 0 0 0 0 0
A R iR
A LR IR (R S)
A N RABE T ARSI B PR IOk B 0 T U (R S)
(15:0] | TIM2 DR | f AR 5 Z 5 P B4 (i 5)
QEP Biz: Zmidasfd(E
Bt EE X
17.2.5 TIM2__ARR (0xAE, 0xAF)
TIM2 ARRH (0xAF)
fir 15 | 1 | 13 | 12 | 11 | 10 9 | 8
B TIM2 ARR[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:N 0 0 0 0 0 0 0 0
TIM2 ARRL (0xAE)
AL 7 | e | 5 | a4 | 3 | 2 1 | o
R TIM2 ARR[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
X DAIEN 0 0 0 0 0 0 0 0
(A AR Eiipuy
T AR PWM R (R S)
NI AR — AN PWM R SRS S AT R8s i+ il (R 5)
[15:0] | TIM2__ARR | 3 NTHEOEE0: SN PWM 30 UC BC A 36 A Bogs it Bl (i s)
QEP&RSD #Ex0&s0 bR A B 5 N I8 W A UL IR I BEA T s T B
(W)

Vi1
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18 Timer3/Timer4d

18.1 Timer3/Timer4 }E{Ei5 B

Timer3/Timer4 S5 AT P AR

R i PWMI Y

B A A APWM S HP R R (8], A AT 5 HPWM S 5 L
Timer3/Timer4 54 (45

B SRR A RGN B AT 0, AR R AR I R (Timer 31 i A 3R 7]
LU 52 40MHzZ).

1607 B FE AT AR, T R o A8 (1

N 5

PN EREpub Y Rl

B PWMIE S, Bttt

Timerd FGiii

SN

18.1.1 9355z

ORISR RGN BT, PR A AT RS I RO B . 43S0 H TIMX_CRO[TXPSCHZ i,
AIERE 8 B AR T IXAMEHI AR A b 3%, AR R BB G S L2 SR BEAR, B
PARAEFEAS TR AN TAER SR IR E . BB clk_pscx = TXCLK/(2TXPSC). 4 1)
I E TR 5 TIMx_CRO[TXPSC]/I A& i# 18-1 s,

2 18-1 2045 B BhYE AR 5 TIMx_CRO[TXPSC%} 5% %

TIMx_CRO[TxPSC] f%g clk pscx (Hz) TIMx_CRO[TxPSC] gg clk pscx(Hz)
000 1 20M 100 16 1. 25M
001 2 10M 101 32 625k
010 4 5M 110 64 312. 5k
011 8 2. 5M 111 128 156. 25k

VE: Timer3 MU NI T, TIM3 CRO[T3PSC] = 111 X Sif,2 40MHz
18.1.2 TIMx__ CNTR BOiESHiHEk

TIMx_CRA[TXEN] = 1 & TIMx__CNTR FFUATHEL. #AFxt TIMx__ CNTR (S EK EI%SUr 447
RIME, ISR TS S b AT S4E . B TIMx__CNTR B, Jeisim sy, e FD
K ZNRF TG AT, PR I S R 1) 2 A7 O A
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18.1.3 st

TIMx__ARR

TxOCM
[ TxOPM |
TxCLK | 2
TxCEN > oc 0 timx_oc
TXPSC C].kJ)SCX ocn 1

18-1 i A 2R EEAE 1

HAPRCE I BURAE TIMx_CRO[TXOCMI#LH, BL& TIMx__CNTR 5473 TIMx_DR.
TIMX__ARR B (8 el B i 55, RN AAR B 4T

18.1.3.1 BH{REEEH LR

B & TIMx_CRO[TXOCM] = 0 i, 1% TIMx__ DR > TIMx__ARR, N5 S a4 K. B
E TIMx_CRO[TxOCM] =1 I}, 415 TIMx__DR > TIMx__ARR, % 45 S aa4& N .

18.1.3.2 PWM g5ith

PWM %0 R, TIMx__ARR e e PWM BT, TIMx__ DR FIBEE v AL,
52t = TIMx__DR/TIMx__ARR*100%. Fc & TIMx_CRO[TXOCM] = 0 i, i3k A 4 ae il
TIMx__CNTR < TIMx__DR % EfH, HHKET, kzHitmb . BLE TIMx_CRO[TxOCM] = 1
B, ISIEATHEEME TIMx__CNTR < TIMx__DR B, s, M. ik
AHHHEHE TIMx__ CNTR KT TIMx__ARR, N HHE 5 &

18.1.3.3 FREREEH

B 4 TIMx__CNTR = TIMx__DR, F=AHCEULECSEAE, S dprEAr INT_SRATXIR]E 1,
NI E o

m 4 TIMx__CNTR = TIMx__ARR, /E F#isl, sidfirdis INT_SRI[TxIFE 1, %
ARHERE 0, TIMx_CRO[TXOPM]Uk i /& 75 HHi i1 44, TIMx_CRO[TXOPM] = 1, {Z1Lit4L,
TIMx_CRO[TXOPM] =0, EHITa4H%.
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TIMx__CNTR 0000 ) 0001 X 0002 1038 ¥ 103C ¥ 103D X' 3000 X 3001 ¥ 0000 X 0001 )

TIMx_ DR 103C

TIMx  ARR 3001

TIMx_0C

(Tx0CM=0)
TIMx_0C

(TxOCM=1)
TxIR

TxIF

A A

match overflow

Pl 18-2 i th A st

18.1.4 BN (S S EiRFBGEN

TI NEG
TT_POS

TI from GPIO

P 18-3 Far N\ A5 5 IR RIS ARG A P
Timer3/Timer4 (14 A15 5 HH GPIO %\ . TIMx_CRA[TXINM]F] L&A g, 5% 4/8/16 % 4:
B R B N TR . SRS 15 5 ELIR B BT A1 5 2EIR 4/8/16 ANB e A 1.

svseu [\ AT
Before Filter M ] ! W

After Filter i
tdcelk i 1 4clk t4clk |
K] 18-4 JESEABIHL 7 1]

TEPHREGSNAT SIEB 5, AU RSO SR A RS S AT R, 103 ETHATT BRI,
P AR AL -
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18.1.5 B AHHIRIRTY

00 TIMx DR TIMx ARR
- -
11 from GPIO '
- i -
11 TxCEN
> rERe

M» clk pscx
TxPSC >
——

18-5 Hi N\ i B 2 HEAE ]

NSRBI PWM 155 [k 56 A& B, TIMx_CRO[TXOCM] = 0 i, #EFEAHATH A L
THERA AR, BTSN BT AR T (S Pk 9E) . TIMx_CRO[TXOCM] =1 I, IEFEAHERMAN T
BV A AN, TR R BRI A K FE (R BT K S ) BEATH S TIMX__ CNTR &3 ik o e
WHE B 2> BIAEAN TIMx__DR A TIMx__ARR 57725

TI \
TI_NEG 4
TI_POS 4 4
TIMx_ ONTR XXX {0000 ) 0001 ) 1038 X 103C ¥ 103D ) 3000 X 3001 ¥ 0000 } 0001 )
TIMx__DR 0000 103C
TIMx__ARR XXXX 3001
TxIR
TxIP
A A A A
H level software H level period
start clear detect detect

18-6 ¥ N3 #fA 2(TIMx_CRO[TXOCM] = 0)it} £ 1

LA TIMx_CRO[TXOCM] = 0 J9f4il, L& TIMx_CRA[TXEN] = 1, fHfgdeAit-4ie. A THEE A -
TR SRR — A EFHER, BEEATHEGERE O JFEMITAVHEL M B R R,
TIMx__CNTR e A7t TIMx__DR, [Ef i irsfibrAn INT_SRA[TXIR]E 1, TIMx__CNTR 4kZ: )
B CSRSINEER NS A BT, K TIMx__CNTR (A7 TIMX_ARR,  [RII b f4
&AL TIMX_CR1[TXIPIE 1, TIMx__CNTR 3% 0, ¥ TIMx_CRO[TXOPM]uk & & 75 B # T 4h i1 40,
TIMx_CRO[TXOPM] =1, {&1kit%; TIMx_CRO[TXOPM]=0, HHrit#L.
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4 Timer3/Timerd AR EHAR S =4 A, Hit2E TIMx__CNTR &3] OXFFFF I, &
A B EAE, ErEERREAL INT_SRI[TXIFIE 1, TIMx__CNTR % 0. #34E TIMx_CRO[TXOPM]ut &
B EBIIE, TIMX_CRO[TXOCM] = 1, {5 ikil%k; TIMx_CRO[TXOPM] = 0, FEH#iil#. thif
TIMx__ARR {5~ OXFFFF, TIMx__ DR f{E B4 A\ H-FF1 TIMx_CRO[TXOCM]S#BK HL 32

18.1.6 Timer4 fY FG faitEt

FG 155 H FOC #HeAl Timerd JL[RIVER =42, FOC MR i IR SR IE UE fhase. R4
2230 FGBASE = FBASE*32768*4/187500*X(X }y FG M 4lifi i &%, T A/ 187500 4 TIMERA4 [
o HM)it 5 FGBASE. #Hit 5l 244 OMEGA * FGBASE, 32 i Iefifi#% 8 fiJa Bk 24 {7,
5 %] DELTA THETA, H & 16 5 A TIM4_ARR, {& 8 fi 5 A TIM4_DR[15:8]. fic &
TIM4_CRO[T4FGM] = 1. Timer4 it 550, Timerd TAE7E FG Hikiat, HE i FG 5 5.

18.2 Timer3/Timer4 S{zes

18.2.1 TIMx_CRO (0x9C/0X9E) (x = 3/4)

fir 7 | 6 | 5 4 3 2 1 0
4 FR TxPSC TxOCM TxIRE T4FGM TxOPM TxMOD
HKA R/W R/W R/W R/W R/W R/W R/W R/W
=X DAIEN 0 0 0 0 0 0 0 0
Az £ iR
SEATT S8 I B R 43 AT B
T R G B3 AT 73 S E R AT B2 B BRI, 2 A0S B B R A A A -
000: 20MHz 001: 10MHz
010: 5MHz 011: 2.5MHz
[7:5] BESC 1100+ 1. 25012 101: 625kHz
110: 312.5kHz  111: 156. 25kHz
7 Timer3 FPRIAFPAAT, 111 XM /2 40MHz
A AR I
0: TIMx_ CNTR < TIMx_ DR, %t 0; TIMx_ CNTR = TIMx_ DR, #it 1
1: TIMx_ CNTR < TIMx_ DR, #iti 1; TIMx CNTR = TIMx DR, %t 0
BN PR AR B BE R, TIMx_ DR FRoR4 N P
HROUREE
4] 00k 0: FHABPAS TR AR, LR 2R B Rk o (o H T ik e
L AHARPRAS NREHT A LA, NREU R AU AR (KR PRk 5D
KA PSSR, TIMx DR $8758 N\ HE ik £
0: #5768 I R AGHSF, TIMx DR BB 05 22508 L I N H T i v
*F, TIMx_ DR 4 A OxFFFF
L A SN2 S, TIMx DR AR 05 A H I N FL T F
*F, TIMx_ DR {4 A OxFFFF
(3] Tx IRE %&ﬁﬁ:wﬁ@m*%ﬁ%
BT AR ik T A I D5 R
V1.1 208 www.fortiortech.com




= Fortior Tech

/'-' [E]2] =3

FU6880Q1

0: AMifige
1: ffife

vE: Timerx IR FWiprEALI INT SR1 (0xF3)

(2]

T4FGM

Timer4 FG HEZ{EfE
0: AMifigg
1: ffige

[1]

TxOPM

BRI

FHNFEE R AR, FEAR TR 1L EUE R
A AR ER A

ENFE A PWM A S sl AT H 2% b A
0: FEATHEE AT I

12 R B fs 1k (TIMx_CRI[TXEN]JE 0)

(0]

TxMOD

ARk
0: AR
1: gk

18.2.2 TIMx_CR1 (0x9D/0X9F) (x = 3/4)

fir

7

6 | 5 4 3 2 | 1

K

RSV

TxIPE

TxIFE

TxINM

TxEN

KA

R/W

R/W

R/W

R/W

R/W

HAE

0

fir

AR

iR

[7:5]

RSV

a

(4]

TxIPE

AR TE X
EYNHESBE PWM A AR I b g e
0: Afifige

1: ffifg

vE: Timerx IP AHWikr &AL UL INT _SR1 (0xF3)

(3]

TxIFE

Ry AR A i T A
NIRRT R s R bl B
Timer4 FG#HMz: FG Ly brfdge
0: AN

1: flifg

v Timerx IF ArWikrE&EAL UL INT _SR1 (0xF3)

[2:1]

TxINM

B NS 5 I Rk T IR

MG S IR TN T8 e AR, B R e R
00: AUEP

01: 4 RG]k A

10: 8 MRS e & 1

11: 16 AR GRS 50 E

(0]

TxEN

SR AR RE
0: AMVigE
1: ffifE

Vi1
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18.2.3 TIMx__ CNTR (0xA2, 0xA3/0x92, 0x93) (x = 3/4)
TIMx__CNTRH (0xA3/0x93)
DA 15 | 14 | 13 | 12 | u [ 10 9 8
B2 TIMx_ CNTR[15:8]

B R/W R/W R/W R/W R/W R/W R/W R/W
=XDAIEE 0 0 0 0 0 0 0 0
TIMx__ CNTRL (0xA2/0x92)

L 7 | e | 5 | 4 | 3 | 2 1 0

LR TIMx_ CNTR[7:0]
ey 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
(A AR EiipuY
[15:0] TIMx  CNTR | JEAUHE A A THEUE
18.2.4 TIMx__ DR (0xA4, 0xA5/0x94, 0x95) (x = 3/4)
TIMx__DRH (0xA5/0x95)
AL 15 14 | 13 [ 12 | 1 | 10 9 8
KR TIMx_ DR[15:8]

HKA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
TIMx__DRL (0xA4/0x94)
fr 7 6 | 5 | 4 | 3 | 2 1 0

2R TIMx_ DR[7:0]
HKA R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
A B iR
R LR UCECE (R 5)
[15:0] | TIMx_ DR | Timer4 FG ¥uti#ixC: & 8 {5 DELTA_THETA ik 8 fiL
N AR K SE BB (RS
18.2.5 TIMx__ARR (0xA6, 0xA7/0x96, 0x97) (x = 3/4)
TIMx__ ARRH(0xA7/0x97)
fir 15 14 | 13 | 12 | 11 | 10 9 8
R TIMx  ARR[15:8]

H R/W R/W R/W R/W R/W R/W R/W R/W
SAfE 0 0 0 0 0 0 0 0
TIMx__ ARRL (0xA6/0x96)

[0A 7 6 | 5 | 4 [ 3 | 2 1 0

4R TIMx_ ARR[7:0]
H R/W R/W R/W R/W R/W R/W R/W R/W
=X0KEN 0 0 0 0 0 0 0 0
AL AR iR
gt EEE (ES)
[15:0] | TIMx ARR | Timerd FG#iHi#=: & DELTA THETA & 16 fif
F N R — A PWM A I EE (A 5)
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19 Systick
19.1 Systick IE{EixEE

O F7 A] P A [ e (A f) Systick W BT, i B SYST_CR[SYST _SELJB & =B Wi A . 24
SYST _CR[SYST_SELJAA 00 I}, Systick Hikr 4 shfaag, A 14 10,

19.2 Systick S1Fs

19.2.1 SYST_CR (0x4064)

fir 7 | 6 | =5 4 3 2 1 | o
4 FR RSV SYST SEL
B - - - - - - R/W R/W
BAE - - - - - - 0 0

Az B4 Eiip
[7:2] RSV RE

Systick P4f7 i+
00: M
01: 0. 25ms
[1:0] | SYST SEL | 10: 0. 5ms
11: 1ms
7E: Systick FWTARELL UL INT_SR2 (0xF4)
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20 Driver

20.1 Driver {2{Fi5fB

20.1.1 FU6880Q1 Driver &1

8 B

DRV_OE

FOC_CMPU

U
v /@

FOC_CMPV

FOC_CMPW

—y —5

CONTROLLER
=

g VSL

20-1 FU6880Q1 Driver 1A K]

FOC_CMPUN/W #& FOC bkt ) =% L A{E, DRV_DR 28I B HEE, b A
Zead i A LR e HH S T S 1 ] D% MOS .

20.1.2 fhiEFiER
1o
DRV_DR ochEFTjwl xi P oCl
I DEAD
Foc_cwp | | COUNTER ? MOE S ook
—1 | | ) | <L P
0cs xLE xHE  xLPxHP OISxL | 9

20-2 i Hh A% LB AT 2 AE I

fic & Driver 5t TAERT, 7FHCE DRV_CRO[MESEL] =1, Bl ME #%#t FOC #i=, 2 N7
.
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* DRV_CRO[OCS] = 0 i, PWM [Ih#MEk H DRV_DR, #HNkH FOC_CMP, Ag% U
V. W =55 OCxREF. [t &% FFEM#ft DRV_CMR[XHE]. DRV_CMRIXLE] X 1 H
%417 DRV_CMR[xHP]. DRV_CMRI[xLP]%} OCXREF {5 5 #7244 #; f#h DRV_OUT[MOE]
EE PWM, ZZHET, F24ER xH P xL_P 5512230 X - TR A OcxH.
OcxL PWM BRZh {55 .

20.1.2.1 iHEEL B SR

Fii & DRV_CRO[OCSJi% 4% PWM [ ELE A8 3K [ FOC REBR i) FOC_CMPUN/W B B ) LA
{6 DRV_DR. FCEUMEIZE 2 TS ELEUE 15 3 =B )5 40 PWM {55 OCXREF, H:+' DRV_DR A T-SEHL
HHLTAE . AZEAITT ). 4%l DRV__CNTR /N HLEHE, OCXREF Mt s k2,
i AR LT

Fii # DRV_CRO[OCS] = 1, H{EKH FOC H) FOC_CMPUN/W FE 51T 4l Hh, Az i
%%t OC1REF/OC2REF/OC3REF.

cntr

FOC_CMPU

FOC_CMPV

FOC_CMPW

\j

0 t

OCIREF

0C2REF

OC3REF

] 20-3 PWM A= ji ]

FL ZEDRV_CRO[OCS] = 0, i&#HHMFBIE M HAMEDRV_DRETHEELH, A pk = 5 2= A
[)JOC1REF/OC2REF/OC3REF. 57¥tt = DRV_DR/DRV_ARR*100%.

20.1.2.2 IGhfERE SR IE

BAFCE DRV_CMR[XHE]RI[XLE]# ¢ _E R4, DRV_CMR[xHP]FI[xLP]i%k £ 4 i otk i . i
4 DRV_DR. DRV_ARR 0] S 3L iU 78 AR ZE S5 T RE
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OCUH | | | |
0CVL | | |
0CVI | | | | §
OCWL | | |
OCHH | | | | |
< Ul gl VLEEl i WLESL
i others=0 ' others=0 | others=0
K] 20-4 il 78 LYK TE K
0CUL |
0CUH | |
0CVL |
OCVH | |
OCWL |
OCWH | |
| U/V/WLE=1 |
| others=0 |

K 20-5 M EPIE A

FER T 7 i, Timer (2044 DRV_CMR A I #uAR (368 . it DRV_CRO[MESEL]
=0, EFEHWIRAER, 24 Timert =45 AKHFR, %R0 TIM1_DBRx 44 %] DRV_CMR.
[ TIML DBRx from TIMI

data update from TIM1 0
e
RN
| MESEL | [ CMP_CR2[4:37 || DRV CMR |

20-6 Timer1 E 3241 DRV_CMR A1 CMP_CR2[4:3]
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20.1.2.3 HAlR

20.1.2.3.1 b IoEg Rl

IH1dDRV_CR1[DCIM] % & LA UL L W= A i 24, W B L EDRV_COMRWEE HLAR ILRE
B AR BRINE AL 24T B B T $ 45 T-DRV_COMR, H£4DRV_CR1[DCIM]#% & [ & EmF, 724
Driver L VLA 1 IBriE K, Fh bR EAZINT_SR2[DCIFIEE 1,

- AAAAAAAAN
e s A
DCIM:EEIF_TT 0 O O

& 20-7 Driver LA UTHE K7
20.2 Driver =28
20.2.1 DRV DTR(0x4060)
fir 7 | e | 5 4 3 2 1 0
L FR RSV DTSEL
KA - - - - - - - R/W
=X DA - - - - - - - 0
L B ik
[7:1] RSV PR
BEIX B 8] 3% £
[0] DTSEL | 0: AIHA
1: 4 ARG eh JE
20.2.2 DRV_CRO (0x4062)
AL 7 6 5 4 3 2 1 0
25 DRVEN DDIR FOCEN DRPE 0CS MESEL RSV DRVOE
B vl R/W R/W R/W R/W R/W R/W - R/W
=X DA 0 0 0 0 0 0 - 0
fr 2R iR
T RE
(7] DRVEN | 0: Afdife
1: fffE
(6] DDIR B o7 ) (I %)
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AR LIS B T A, 7 PR BRSNS AL FOC BRENIE R ToiK FOC Br48 A7 B vl 2
AW, HEKFOC EFRATKMEEARE, HIEBREITF BN Tinerl HXS

o
0: IE#%:
1: &

(5]

FOCEN

FOC Fffi e
0: gk
1. f#RE

(4]

DRPE

DRV_DR T % 4 i

{ERETIE ARG, M5 DRV_DR J&, BUEAE TS KA P FE e 2k
W%, 4ES DRV DR J5, B 7 %) 5

0: AMfEiEE

1: iR

(3]

0CS

Eb A S % %
0: DRV DR
1: FOC fiHe

(2]

MESEL

ME TAEAR %k £
0: J7d RN
1: FOC JXzAN#E

[1]

RSV

TR

(0]

DRVOE

Driver {#ifE
0: AMdige
1: ¥R

20.2.3 DRV_CR1 (0x4061)

Br 7 6 5 | 4 3 2 1 | o0
AR ANARDY DRV _MD CPCKSEL FGIE DCIP DCIM
) R R/W R/W R/W R/W R/W R/W R/W

SAiE 0 0 0 0 0 0 0 0

A LR Eiip

DAY 08 FEL I 7 % 58 R AR AT
[7] ANARDY | 0: RuE#5%
1: HEfKTHE
TR
(6] DRV _MD | O: A g 545 2
15 PR 0 (FOC A REIEFF)
H i 2 ) i 4%
00: 93. 75kHz
[5:4] CPCKSEL | 01: 187.5kHz
10: 23kHz
11: 47kHz
FGH I ff g
3] FGIE W RE S5, FOCHRBN/ Tk BRENI, ARG — 8 () , 724 —IRFGH
0: Mgk
1: iR
F=4E Driver U ICEC A T i) H %K
[2] DCIP 0: 1 MMM
1: 2 MR A
[1:0] - PR VT IE A e s i B
M BUE ST DRV_COMR I, A4 DRV_SRIDCIM] 1t 15 B JIWT & 75 7= A o i ok

Vi1
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00: ApF=A=rblr

01: TH%asm b it-Hunt =4 b ik

10: THEES A VB0 M = A A
11 RS A b/ 1) R o 0= A b

vF: DRV LL#ULHD A Wikr EAL L INT _SR2 (0xF4)
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20.2.4 DRV_OUT (0xF8)
fr 7 6 5 4 3 2 1 0
L MOE RSV OISWL OISWH 0ISVL OISVH 0TSUL OISUH
Byt R/W - R/W R/W R/W R/W R/W R/W
LR A[:] 0 - 0 0 0 0 0 0
AL B ik
I A RE
AT ®E =M ETHREESHRE. ZA T E s 1S 0. R
e A (W& 300 1. 1. DI, EE0E 0, KM .
[7] MOE 0: AMERE, it RIET = HEF
DRV_OUT[0ISUH]/DRV_OUT[OISVH]/DRV_OUT [OISWH]F1
DRV _OUT[OISUL]/DRV_OUT[OISVL]/DRV OUT[OISWL].
1: fHBE, FrH SRIET S L BUE
(6] RSV R
WL F) %0 H 25 A HL P
[5] OISWL S 01SUH Fi3k
WH F) %8 H 25 A LS
(4] OTSWH 5% 0ISUH Hiik
VL % H 25 A LS
(3] 0TSVL 5% 0ISUH Hiik
VH %8 H 25 I LS
(2] OTSVH S OISUH Hiik
UL F %8 H 25 I HL P
[1] 0ISUL S OTSUH Hiik
UH F) % H 25 A P
AL BEE UH % 2R B, 24 DRV OUT[MOE] = O B, #iH 25H FESEE A
[0] OISUH | MOS
0: K&
1: EHF

20.2.5 DRV_CMR (0x405C, 0x405D)

DRV_CMRH (0x405C)

A 15 14 | 13 12 11 10 9 8
SR RSV WHP WLP VHP VLP
A - - - - R/W R/W R/W R/W

=X DA - - - - 0 0 0 0
DRV_CMRL (0x405D)

A 7 6 5 4 3 2 1 0
4R UHP ULP WHE WLE VHE VLE UHE ULE
St R/W R/W R/W R/W R/W R/W R/W R/W

=X DA 0 0 0 0 0 0 0 0
A B iR
[15:12] RSV PN
W AH b AR A o
[11] WHP 0: IEHHiH
1: A H AN
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[10]

WLP

W AR B AR P 4 )
0: IEH %
1: e n) HAMar

[9]

VHP

VA AR 4 )
0: IEH %
1: Jn) B AN

(8]

VLP

VA AR A )
0: IEH %
1: Jn) B AN

[7]

UHP

U A il 4
0: IE% %
1o Jfa B AN H

(6]

ULP

U AH AR P 42 )
0: IEWHiH
1: m H AN

(5]

WHE

WA _E A g A e
0: AMiiag
1: ffifE

(4]

WLE

WA T A A
0: AMiiag
1: ffige

(3]

VHE

VA 5 A e
0: Afifige
1: ffife

(2]

VLE

VAN S A e
0: Affige
1: ffife

(1]

UHE

U A % 4 A
0: Afifige
1: ffife

(0]

ULE

U MR i Ad
0: AM#igE
1: ¥R

T

m 4 DRV_CMR[W/V/ULEJ#I DRV_CMR[W/N/UHE]RE A 1, WU ML FHEANZ%, F T

T AMaTH PWM 3%, RIS B 3h4f A SEIX .
B 7IRENT, Timer1 243515 DRV_CMR /8

20.2.6 DRV_ARR (0x405E, 0x405F)

DRV ARRH (0x405E)
£ 15 | 14 13 | 12 | n | 10 9 | s
45 RSV DRV _ARR[13:8]

B - - R/W R/W R/W R/W R/W R/W
g=RKLE - - 0 0 0 0 0 0
DRV_ARRL (0x405F)
fir 7 6 | 5 | 4 | 3 | 2 1 | o
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kS DRV_ARR[7:0]
FA R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A B4 iR
[15:14] RSV {85
THEES I B A, Yo BIAR (st R0
Driver i+# g8 M 0 FF4G1HEH] DRV ARR/2 - 1, P4 ERSSHAE, ARG it
%0
THEAX: P £ = 40MHz/DRV_ARR
[13:0] | DRV_ARR | DRV_ARR F& LA &b 40MHz 1H5, BUEIEFE [0, 16383]
VE:
B EARAENO0, B 1R
B A0MHz Ny R G BOATUR 1) i

20.2.7 DRV_COMR (0x405A, 0x405B)

DRV_COMRH (0x405A)

AL 15 | 14 | 13 | 12 1n [ 10 | 9 8
LR RSV DRV_COMR([11:8]
St - - R/W R/W R/W R/W
=EDAIEN - - 0 0 0 0
DRV_COMRL (0x405B)
A 7 | e [ 5 [ 4 | 3 2 1 0
R DRV_COMR[7:0]
HKA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
A B iR
[15:12] RSV {Rbd
THEES ) E A T e
4 3+-%0{8 5 DRV__COMR AH%% H.3ifi /& DRV_SRIDCIM] % 78 I 4 A, 7246 DRV Hu#%
[11:0] | DRV_COMR | ULECIriE>R, DRV_COMR FKIE &5 LAR 5 10MHz 15,
VCHD SRR 25 L = DRV_COMR*4/DRV_ARR*100%
DRV_COMR FE AR 4 10MHz 145, HUETER [0, 4095]

20.2.8 DRV_DR (0x4058, 0x4059)

DRV_DRH (0x4058)
oA 5 | 14 13 | 12 | 1 | 10 9 8
24 RSV DRV _DR[13:8]
Syt - - R/W R/W R/W R/W R/W R/W
g=RDK:] - - 0 0 0 0 0 0
DRV_DRL (0x4059)
A 7 | e | 5 | 4 | 3 2 1 0
4 DRV _DR[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
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VA B ik
[15:14] RSV FREH
BWAE PW 57 e E
25tk = DRV DR/DRV_ARR*100%
DRV _DR FO{f LA 8h 40MHz 45, BUE VS0, 163837
[13:0] DRV DR -
B Y ZA AR E N RERE, i PW CL BN A S E RN ASEIX
) B AN
B 40MHz N RGBT 1 W 1

20.2.9 DRV__CNTR (0x4066, 0x4067)

DRV CNTRH (0x4066)
fir 5 | 1 | 13 | 12 1n | w0 | 9 | 8
4K RSV DRV__ CNTR[11:8]

HH - - - R/W R/W R/W R/W
S - - - - 0 0 0 0
DRV__ CNTRL (0x4067)

AL 7 | e | 5 | 4 | 3 | 2 | 1 | o

2R DRV CNTR[7:0]
By R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
(A By iR
[15:12] RSV e
A
DRV__CNTR [J{E LART 8 10MHz 115,
Driver %M 543kt = DRV CNTR*4 / DRV_ARR*100%
[11:0] | DRV__CNTR {855 [0, 4095 ]
vE: HAG7E DRV_CRO[DRVEN] = 1R}, A HES A DRV_ CNTR

Vi1

221 www.fortiortech.com



= Fortior Tech

/-.- EIBT % FU6880Q1

21 Bh

21.1 BIEhfEITY

PRI ELE PSR PRI B PNt Bt . ARSI Bl AR GE B A RAE AP B AR AR e ]
THET IR, TECE A T A% A E]

21.2 EGERINT

I A 2 R P PN R0 e A o A S AR I b (R D R o AV B A — /MK BE 13 LA TH s, B
PR B phiE, S BRI 8 AMB A K
RHE T2
1. B E CAL_CRO[CAL_STA]=1, JTEARMERTE;
2. ik CAL_CRO[CAL_BUSYbrEN A e FE A2 5 45 0
3. MfESER(CAL_CRO[CAL_BUSY] = 0)j5, 8 CAL_CRO[CAL_ARRI]/IE R 2 Af FI Tt
b B H 8 AMIB AT A

21.3 RIS 7R

21.3.1 CAL_CR (0x4044, 0x4045)

CAL_CRO (0x4044)
fir 15 14 | 13 12 | 11 | 10 | 9 | s
. CAL STA/ )
2 CAL. BUSY RSV CAL ARR[12:8]

KA R/W1 - - R/W R/W R/W R/W R/W
R A (=N 1 - - 0 0 0 0 0
CAL_CR1 (0x4045)
fir 7 | e | 5 | 4 | 3 [ 2 | 1 | o

ZFR CAL ARR[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
LR A [N 0 0 0 0 0 0 0 0
fr R iR
i A HE A RE
S
0: AT FE 5E ik
CAL_STA/ | " o e
[15] CAL BUSY %%m&/@ifrﬂEfmﬁﬁﬂh
0: LEX
1: JEEhI R T BE
[14:13] RSV PR
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[12:0]

CAL_ARR

ReHETHEUE
il FH PRI Bl 2k JRAL K 8 AR I B A I

T HULEDY 0 RO BB PN, 2UEE Dy Ox TFFF I 3o -4

(i ot 18 sl PR B ad AR)

Vi1

223

www.fortiortech.com



= Fortior Tech

/-.- EIBT % FU6880Q1

22 WDT

B I ERS g2 AR N AR S e oy, B EA TR R EtT, Pilk MCU
BRI, BT IR TARR R BaiE s, BTIRER SR BT ER &
R, BIIMREE S MCU B4z, TP Mk 0 JHihiats. EEMRFiTEY, Sk —Bu
[ T IR E R dedE AT 00aa4E,  DABH LIRS T e 8, A ARIRA

BIVILERZ G O FURTHES, 41t 3] OXFFFC B — MK B 4 A g b 8 5 5
it MCU Z47, FEF ML 0 FHiRizdT. FEFEBT T ER S E T TIAERINE S, BT IER S
[B1 £ WDT_ARR [ BCEE, FFEBFIATHE.

22.1 WDT {§Bi¥S5IR

B MCUZE RS a0, WD TR b8, (i SE &
B MCU7Ef i, WDTH24% 3022
m WDTE R HUFEMCUS fzif, RST_SRIRSTWDTH 4 & 1

22.2 WDT $#{EitHB

1. CCFG1[WDT_ENJE1, Jazh& M, &I IRMMNOFEETHE
2. WEWDT_ARR(AEE W AT LURAEJE ShE 1 1210
3. HERFMIETTEEWDT CRWDTRF] =1, &1L HFWDT_ARR.
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22.3 WDT &H1F28
22.3.1 WDT_CR (0x4026)
fr 7 | 6 | 5 4 3 2 1 0
4 FR RSV WDTRF
K - - - - - - - R/W
BAME - - - - - - - 0
YA 2R ETip
[7:1] RSV RE
F I 1MPIE
(0] WDTRF | 0: LE X
1 BTS2 WDT ARR MIBEEME, FFEHITIA T
22.3.2 WDT_ARR (0x4027)
fr 7 | e | 5 | 4 | 3 | 2 | 1 0
P WDT ARR
eyt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fir L ik
, AR R
[T:01 ] WDTARR | oo b gy S T P 1 5 8 0
22.3.3 CCFG1 (0x401E)
AL 7 6 5 4 | 3 2 1 0
&% | LVWEN B | LVW IE | WDT EN RSV
Byt R/W R/W R/W - - - - -
KAz 0 0 0 - - - - -
A B ik
VCC I LI T
(7] LVW EN B | 0: Affige
1: flifge
LVW #5200 H tir fe g
0: Aiife
(6] LVW IE | 1: fége
VE: LVW FR bR &AL I INT_SR3 (0xF5)
WDT fifi e
(5] WDT EN | 0: AfiifE
1: ffifk
[4:0] RSV PR
V1.1 225 www.fortiortech.com




= Fortior Tech

/'-' [E]2] =3

FU6880Q1

23 RTC

23.1 RTC EAINEEEE]

23.2 RTC Z{FisBH

INT CTRL -

RTC TML[7:0] —» RTC EN g
active hi |

RTC_IF ( &) <‘:> >

RTC_TMH[7:0]— CNT_PROC 5

IF INT INT OUT s

RTC_EN w

(active high) @

K 23-1 RTC JEA T REHE K

HEray RTC_TM, W& RTC it HHA . AicE RTC_STA[RTC_EN]=1, {#ifE RTC it4.

23.3 RTC &7

23.3.1 RTC_TM (0x402C, 0x402D)

RTC_TMH (0x402C)
e 15 14 | 13 | 12 | 1 | 10 | 9 | s
2R RTC TM[15:8]

Y R/W R/W R/W R/W R/W R/W R/W R/W
EKEN 1 1 1 1 1 1 1 1
RTC_TML (0x402D)
fr 7 6 | 5 | 4 | 3 | 2 | 1 | o

KR RTC_TM[7:0]
Y R/W R/W R/W R/W R/W R/W R/W R/W
XA 1 1 1 1 1 1 1 1
(A B iR
RTC 11402717 2%
[15:0] RTC U B IEFE TR BRI
- B RTC #H-#2% L 32768Hz FIARM 0 18RS N ek, 7oA irigsk,
THERE 0 JFEFIT IR T4
23.3.2 RTC_STA (0x402E)
Az 7 6 | 5 4 3 2 1 0
42 FR RTC EN RSV ISOSCEN RSV
iy R/W - - R/W - - - -
SAE 0 - - 0 - - - -
B | &% | ik
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RTC féife
[7] RTC EN | 0: Affifg
1: f#ge
[6:5] RSV NEl
PN 1 e A
[4] ISOSCEN | 0: Afdifg
1: f#ge
[3:0] RSV e
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2410

24.1 10 @4t

FUG880Q1 ¥ #F 16 4~ GPIO 5|, 4%~ P0.0~P0.7. P1.0~P1.7.

24.2 10 B kAR
B> GPIO iy LA AR SR A C B 27 7 4% F R AR BLFI Ak Q. PO.0 MU B2 4748 PO,
P1.0 B 225 /745 P1, J8id PO_OE. P1_OE Jic & iy M F4m Nt o
W[ NP AR RN A, EA 5 R A7 AR AR 1S5 %5 24.3.4 PO_PU (0x4053) ~
24.3.5 P1_PU (0x4054).
B b FRHBHPEAETE 2 %5.3 GPIOH UL
B ACEP1_ANY RN, BRSO S 27 8 A FR1E S %24.3.3 P1_AN (0x4050). i FIACE.
ARAME SIS, BRI, AP R AL H 3 RS 0.

24.3 10 H51F=8

24.3.1 P0_OE (0xFC)

fir 7 | 6 5 4 | 3 2 1 0
2 PO OE
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
L B ik
P0. 0 ~ PO. 7 Hrfm Nt ik #¢
[7:0] PO OE | 0: #IA
1: #iH
24.3.2 P1_OE (0xFD)
AL 7 | 6 5 4 | 3 2 1 0
LR P1 OE
ey R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fr R iR
P1.0 ~ PL. 7 B4 Ny H ik
[7:0] PL OE | 0: %A
1: %l
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24.3.3 P1_AN (0x4050)

A 7 6 5 | 4 3 2 1 0
2 FR RSV P1 AN HBMOD RSV ODE1 ODEO
KA - R/W R/W R/W R/W - R/W R/W
EAiE - 0 0 0 0 - 0 0

AL B ik

(7] RSV R

P1.4 ~ P1. 6 iRl A
[6:4] PL AN | 0: Affige
1: ffige
P1. 3 L, 5 P1_OE[3]AHA&WE PL. 3 MIhReE Ak 24-1 Fios
% 24-1 P13 A/ E
HBMOD | P1_OE[3] P1. 3 i
0 0 LIEZ PN
3 HBMOD
= 0 | W
1 0 P
B on ks AR, A e oK R R AT B
1 1 20mA, FF Hall MfmE R . IR
155 35 g AR AR [
[2] RSV PR ¥
PO. 3 & IR AT B
[1] ODE1 0: AMERE
1: fdife
PO. 2 S IR AT B
(0] ODEO 0: AMERE
1: fdife
24.3.4 PO_PU (0x4053)

L 7T | s 5 | 4 | 3 | 2 | 1 [ o
L HR PO PU
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0

AL B ik

P0.0 ~ PO.7 i e [HAdRE

[7:0] PO PU | 0: Afiife

1: ffige
24.3.5 P1_PU (0x4054)

AL 7 | e | 5 | a4 | 3 [ 2 1 0
2K P1 PU[7:2] P11HV EN | P10HV EN
ey R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0

fr \ 2R \ ik
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[7:2]

P1 PU[7:2]

P1.2 ~ P1.7 k¥ HafE{TEE
0: AMifigg
1: f#ife

[1]

P11HV_EN

P1. 1 & RS N fE R
0: AR, FHEEHF 535 10 MHE, W 5.3 GPIO HA4HE
1: figE, BFEHET5 VCCH xR, W 5.3 GPIO HAFFE

e WA SR, P11 07 DA g, H R femi 5T VCC

(0]

P10HV_EN

P1. 0 & B4 N gE
0: Afdife
1: ffife

24.3.6 Px_PL (0x4052)

fr 7 6 5 4 3 2 1 0
42 F P17 PL PO1 PL RSV
KA R/W R/W - - - - - -
SAME 0 0 - - - - - -
A B2y i Eiipy
P1. 7 Fhiffige
(7] P17 PL | 0: AMfifE
1: ffige
PO. 1 FHifdfg
(6] POL PL | 0: Affife
1: f#ge
[5:0] RSV Re

24.3.7 PH_SEL (0x404C)

fr 7 6 5 4 3 2 1 0
KR SPITMOD | UARTEN RSV T4SEL T3SEL T2SEL T2SSEL RSV
FA R/W R/W - R/W R/W R/W R/W -

SAiE 0 0 - 0 0 0 0 -

A LR ik

SPI MWL &% 58 J5 MISO ¥ LUIRAS
[7] SPITMOD | 0: #yHIRAS
1: S
i 14 BN RXD. TXD 55 UART {#f¢
(6] UARTEN | 0: Affige
1: P0.0. PO.1, P0O.2. P0.3, P1.2. P1.7 E N TXD. RXD Jf{#ifig UART
(5] RSV N
I E N Timerd 8¢ Timer4S
[4] TASEL | 0: AEH
1: PO.1 8 P0.0 ZEH N Timerd FHI AN
I E N Timer3 BE Timer3S
[3] T3SEL | 0: AEH
1: P1.1BEPO. 1 fEA Timer3 (14 NG
v I E N Timer?2
[2] T2SEL | 0: AEH
1: PL.OYEN Timer2 B%m %
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i &2 N Timer2S
(1] T2SSEL | 0: AEH
1: PO.7 /E Timer2 HI%m N
[0] RSV | fRE
24.3.8 PH_SEL1 (0x404D)

A 7 6 5 4 3 2 1 0
4 FR UARTCH1 UARTCHO RSV TACT RSV T3CT
Epit R/W R/W - - - R/W - R/W

HAE 0 0 - - - 0 - 0

A B2y i Eiipy

UART ThREFEFS
(7:6] UARTCH | 00 PO.0 J9 RXD. PO. 1 & TXD (PO. 0 %%Zﬁﬁﬁﬁ%ﬁ}\iﬁm)
01: PO.2 A4 RXD. PO.3 Jy TXD (PO. 2 JyH R =0 i i N H)
1X: P1.2 ¥ TXD. P1.7 A RXD(P1. 2 AR 2R =X (4 N\ B )
[5:3] RSV (N
Timerd ThEEFEHS
[2] T4CT 0: PO.1 A4 Timer4 ¥y A%
1: P0.0 Jy Timerd ¥y N
[1] RSV (N
Timer3 IhEEFEHS
(0] T3CT 0: P1.1 A4 Timer3 ¥y ANFHH
1: PO.1 9 Timer3 % N H!

24.3.9 PO (0x80)

i 1 Y 25 A7 2% POM SCHAES U5 1R, RMW $84-U5 [ ()2 R A7 85 K (E (RMW 454 L% 24-2), H
b F84 15 9] i) & PORT &1l

fir 7 6 5 4 3 2 1 0
KR GPO7 GP06 GP0O5 GP04 GPO3 GP02 GPO1 GP0OO
HA R/W R/W R/W R/W R/W R/W R/W R/W

X DAIEN 0 0 0 0 0 0 0 0

(A AR iR

(7] GPO7 | 31 GPO7

(6] GPO6 | 31 GPO6

(5] GPO5 | 31 GPO5

[4] GP04 3 [ GP04

(3] GPO3 | ¥ GPO3

(2] GP02 | ¥ GPO2

(1] GPO1 1 GPO1

[0] GPOO | ¥ 1 GPOO
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24.3.10 P1 (0x90)

(A 7 6 5 4 3 2 1 0
4 FR GP17 GP16 GP15 GP14 GP13 GP12 GP11 GP10
Byl 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

AL S iR

(7] GP17 | #1 GP17

(6] GP16 i 1 GP16

(5] GP15 | #i11 GP15

(4] GP14 | 311 GP14

(3] GP13 | #i11 GP13

(2] GP12 | #i1 GP12

(1] GP11 31 GP11

(0] GP10 | #5111 GP10

% 24-2 RMW $54-%

B4 ThReHR
ANL B 5iaH
ORL BRI BB H
XRL A g
JBC AR LRIk, AL Bk, FHEATEO
CPL A s B
INC, DEC L, y1is s
DJNZ E S FIT 2 75 N0k : , AN kL
MOV Px, vy, C a3t 57 CIRAE 25 v 1 Px, y
CLR Px,y i Px, yif0
SETB Px, vy Ui [Px, yE1

V1.1 232 www.fortiortech.com



. Fortior Tech

/l-" [E]2] =3

FU6880Q1

25 [REIERER

FUB880Q1 £/ AimE L&, L& TSD_CR[TSEN_EN] = 1 fgRIREA LGS, LA AEAs )
{8, ARRIAG A AR . TR R BoR VB y-40°CE] 155°C, X NS IR 25-1
B

R 25-1 {5 AT IRt PR R X SN2 RO 7 3 P £

TSEN_DR B EE(°C) TSEN_DR R E1E(°C)

0 < —40 1000000 67

1 -39 1000001 68
10 -38 1000010 69
11 -37 1000011 70
100 -36 1000100 71
101 -35 1000101 72
110 -34 1000110 74
111 -33 1000111 75
1000 -32 1001000 76
1001 -31 1001001 77
1010 -30 1001010 78
1011 -29 1001011 79
1100 -28 1001100 81
1101 -26 1001101 82
1110 -25 1001110 83
1111 -24 1001111 84
10000 -23 1010000 85
10001 -22 1010001 87
10010 -20 1010010 88
10011 -19 1010011 89
10100 -18 1010100 90
10101 -16 1010101 92
10110 -15 1010110 93
10111 -14 1010111 94
11000 -12 1011000 96
11001 -11 1011001 97
11010 -9 1011010 98
11011 -8 1011011 100
11100 -6 1011100 101
11101 -5 1011101 102
11110 -3 1011110 104
11111 -2 1011111 105
100000 0 1100000 106
100001 1 1100001 108
100010 3 1100010 109
100011 5 1100011 111
100100 6 1100100 112
100101 8 1100101 114
100110 10 1100110 115
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TSEN_DR B EE(°C) TSEN_DR R E1E(°C)
100111 12 1100111 117
101000 14 1101000 118
101001 15 1101001 119
101010 17 1101010 121
101011 19 1101011 123
101100 21 1101100 124
101101 23 1101101 126
101110 25 1101110 127
101111 27 1101111 129
110000 29 1110000 130
110001 32 1110001 132
110010 34 1110010 133
110011 36 1110011 135
110100 38 1110100 137
110101 40 1110101 138
110110 43 1110110 140
110111 45 1110111 142
111000 48 1111000 143
111001 50 1111001 145
111010 53 1111010 147
111011 55 1111011 148
111100 58 1111100 150
111101 60 1111101 152
111110 63 1111110 153
111111 66 1111111 > 155
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25.1 i RE(ERRFTFee
25.1.1 TSD_CR (0x402F)
AL 7 6 5 4 3 | 2 | 1 | o
4R TSDEN TSEN EN | TSEN HYS RSV TSDADJ
St R/W R/W R/W - R/W R/W R/W R/W
SAME 0 0 0 - 0 0 0 0
A R Eiip)
T AT Th e A e
(7] TSDEN | 0: Affife
1: ffige
TP AR IR AR RE
(6] TSEN EN | 0: Af#ifg
1: flifg
TP I i o SR
(5] TSEN_HYS | 0: JEIETEREE 1 AMSE
1 PR 2 AN
(4] RSV e
TR AR L G 08 45 )
0000: 72°C
0001: 77°C
0010: 82°C
0011: 87°C
0100: 92°C
0101: 97°C
0110: 102°C
[3:0] TSDADJ | 0111: 108°C
1000: 114°C
1001: 120°C
1010: 126°C
1011: 132°C
1100: 139°C
1101: 146°C
1110: 152°C
1111: 159°C
25.1.2 TSEN_DR (0x4048)
A 7 6 | 5 3 2 1 0
R RSV TSEN DR
By} - R R R R R R
SAME - 0 0 0 0 0 0
fr BHR Eiip
[7] RSV N:
(6:0] | TSEN DR ?ﬁ@{é@%&iﬁﬁtﬂ%&ﬁ
’ - PLHZ AT 2 E, B AR BRSNS A ST R . VRS SRR 251
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26 ADC

26.1 ADC &7t

S HE ADC 22— 12 (R GEIL %7 /745 ADC, WA 11 ANEIE. KA SRR KA (EP
M ADC i 0 kK3 ADC i#iE 11)Fifil iR A (BLHE FOC filt i RAF N, Timert filt A RAFA 2UA
LIN E ) FhEfd A R . MR SRAE IR 45 SR 2 LU R 55 BUE IR x5 (4% =UfE 2 ADCx_DR(x =
0 ~ 11). il & REEMILEFR S 3] ADCx_DR, i &i%#| FOC ik, Timer1 fiblLLoe ik AbLyz i
f, LIN BEbR5E R E 3h Sk, FOC Kbk, Timert 5% LIN AS B AH 3¢ 27 17 28 [ 58 DUZE Vs R 55 (AR =
FERU R RAE IG5 R e AlORCRAE BB E B TE R U SRR U B AR AR o il A RFEAR e R LU TR
PR Seghm, NS — i 20 [F) i 5 B AR SRAE R SRAE,  JUSeREAT A AR, AR SE RS H 3

PRSP RAFAR

ADC FRER ] (I 6059 10MHz, ADC SEREI a1 ADC_SCYC1. ADC_SCYC2 #7E. Fokf

I 1] Y0 L R 4t TRIE 2% ADC U5

26.2 ADC EE]

ADC_MASK[10:0]

ADO ——>

AD1 D —

AD2 < ——»

AD3 [ ——»

AD4 [ —»

P1. 3/AD5 ——>
P1.4/AD6 < —» AMUX
P1.5/AD7 ——»
AD8 ——>

AD9 [ ——»
AD10 [ >——»

/

26-1 ADC £ &5 FH 25 HE K]

ADC
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ADC_CR INT _SR4
=
= :‘5 g Interrupt to MCU
2|8 = -
=z — %

=

=)}

)
[SL
>
[ [

FOC Trigger = >
Or > } VREF A

Timerl Trigger y ¢ \J ADCO DRH/DRL |
[ ADCI DRH/DRL |

From o 12-Bit SAR

AMUX0 o ADC

A ADCI0 DRH/DRL |

ADC_SCYC

Kl 26-2 ADC ThREAE ]

26.3 ADC IE{EiBB
26.3.1 |[fREFET
ADC MASK —
ADCEN —— Clear 0 By Hardware
47
\DCRSY Set 1 Start ADC
Sampling Conversion o sult
ADCO DR Tine e
Sa@ling Conversion Result 1 4> MCU Read Results
ADC1 DR L

26-3 ADC Il KAE I 1

ADC #1E:

1. ®HEEGEHNADCS % HEVREF;

2. WEFRET RFEREIEADC_MASK;

3. WEMGAEIEN R HADC_SCYC (i /ME A3);
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4. R EADC_CR[ADCEN] =1, f#ifitADC;

5. fi¢BADC_CR[ADCBSY] =1, ADCJF44T.1E;

6. HHILAADC CR[ADCBSY]=O, T EUADCH He 4t
T ADC G4 TP AR5 16 e 1) 18 1 5 A 21 v (R >4 {2 R

SR JE ERIIAADC_CR[ADCBSY] = OEl%Exﬁu\%ﬁ/u%)o

E2/3/4)5, WRUCKFEFAHImIE2/3/4,

26.3.2 MR RIFIE

)53 FOC J5, 1HiE 0/1/2/4 "] -1 FOC filk kAf . it FOC_CRO[UCSEL]iG @ik 2 FH1-£F
25 R AR RAE . (E B URAFAR NS, 81 4 A THZR Bt itrip AOSRAFIEIE . 7 X HA FH R IR
BT, HHiE 0 O ja EKRAREIE, TEIE 1y ib RFFIEE . /8= PH RS, 818 0 Jyia
(RARIETE, JHIE 1 ib (RAHEIE, JHiE 4 4 ic FRAFIEIE.

MR Timer! J&, J8IE 4 A TRHEHBRFAUACKEE. BCE TIM1_CRI[TATISIERAL B ANE S5
ANJEN ADC, JEiE 10 Fi-F U AHFECRAE, @8 9 T VA HCRAE, @18 8 AT W AH L RAE.

26.3.3 EHEERE

7 {7-#5 ADCx_DRH H1 ADCx_DRL ‘&3 I e 5 BRI 5 S5 50808 10 i 2 3 AU 215 . Bl mT bA
3 ADC_CR[ADCALIGN]i%E A7 6 5F a2 s At 55 s AN B EM 0 ~ VREF, it 30 B o
% 26-1 fii/x. ADCx_DRH H1 ADCx_DRL 27 17-#% b A s F i fr 4 B4 0.

R 26-1 AR EUE 50577 WG &

BMNHE FXTFF KR AL
0 0x0000 0x0000
VREF/2 0x0800 0x4000
VREF 0xOFFF 0x7FF8
26.4 ADC FH1F28
26.4.1 ADC_CR (0x4039)
AL 7 6 5 4 | 3 2 1 0
R ADCEN ADCBSY RSV ADCTM ADCALIGN | ADCIE RSV
e it R/W R/W1 - R/W R/W R/W R/W -
EAH 0 0 - 0 0 0 0 -
1 ZFR ik
ADC fifige
[7] ADCEN 0: NMifige
1: flifge
6] ADCBSY ‘:iDC JABIRADC A A5 AL
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0: ADC %A
1: ADC it
5.
0: TR
1: J23) ADC
VE: ADC MASK = O W IHALS 1 & X

(5] RSV IR
DRV fil & ADC J& 2 =k,
00: Afilk

[4:3] ADCTM | 01: bETHfilk

10: NFEHRRAR
11: RSk
ADC H#i s Ak £
0: ADC $3EA4 %5, ADC 4554 ADCx DR[11:0]

[2] ADCALIGN | 1: ADC % &£ R = b xd 5%, ADC 4554 ADCx_DR[14:3]
R AN Z R, [ N A s 5
ADC A W 8 (AN 5 fi i 5 X )
0: AMdige

[1] ADCIE 1: ffife
E: ADC ARG Az WL INT_SR4 (0xF6)

[0] RSV e

26.4.2 ADC_MASK (0x4036, 0x4037)
ADC_MASKH (0x4036)

A 15 14 | 13 | 12 [ 1 10 9 8
R RSV CHIOEN CHIEN CHSEN
e - - - - - R/W R/W R/W

B - - - - - 0 0 0
ADC_MASKL (0x4037)

fir 7 6 5 4 3 2 1 0
4 FR CH7EN CH6EN CHSEN CH4EN CH3EN CH2EN CHIEN CHOEN
St R/W R/W R/W R/W R/W R/W R/W R/W

X DAIEN 0 0 0 0 0 0 0 0

AL AR iR

[15:11] RSV TR
[10] CH10EN | ADC i 10 f#fg

(9] CHO9EN | ADC il 9 fiifg

(8] CHSEN | ADC j#i& 8 {fifE

(7] CH7EN | ADC j#i& 7 {fE

(6] CH6EN | ADC ili¥ 6 f#ifg

(5] CH5EN | ADC j#i& 5 {#fE

(4] CHAEN | ADC jHi& 4 {ffE

(3] CH3EN | ADC il 3 f#ifg

(2] CH2EN | ADC jHi& 2 {ffE

(1] CHIEN | ADC j#i& 1 Rt

(0] CHOEN | ADC iliE 0 ffifig
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V- fil R RREBEATE T L B ADC_MASK.
26.4.3 ADC_SCYC1 (0x4035)

fir T | 6 | 5 4 3 2 1 0
2 HR RSV ADC SCYCH RSV
eyt - - - - R/W R/W - -

=X DA[-] - - - - 1 0 - -

AL B ik
[7:4] RSV R

ADC SCYCH ADC SRFEJE BRI S, ADC J@IE 8 ~ 10 HLH&E
[3:2] [1:0] ADC SCYCH[1] = 0: R#fJ& 79 (ADC_SCYC[1:01*16 + 12) /> ADC Isf 4 i 4
: ADC_SCYCH[1] = 1: RAEREIJN (ADC_SCYC[1:0]*16) 4> ADC B4 & 141
[1:0] RSV TR
26.4.4 ADC_SCYC2 (0x4038)

fir T | e | 5 | 4 3 2 | 1 | o
L F5 ADC_SCYC[7:4] ADC_SCYC[3:0]

E gt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 1 1 0 0 1 1
L B ik

ADC SKFEE AV &, ADC@iE 5 ~ 7 L& E

[7:4] | ADC_SCYC[7:4] | ADC_SCYC[7] = 0: KFEEHAN ADC_SCYC[6:4]/™ ADC F-f 44 & 34

ADC SCYC[7] = 1: RAEJEHIA (ADC SCYC[6:4]*8 + 7) AN ADC 4 J 1
ADC SKFEE AW &, ADC @I 0 ~ 4 L& E
ADC_SCYC[3:0]/™ ADC R % & HA

[3:0] ADC_SCYC[3:0]

26.4.5 ADCO_DR (0xOFDS8, 0xOFD9)

ADCO_DRH (0xOFDS8)

AL 5 | 14 | 13 | 12 | 1 | 10 9 8
2R ADCO DR[15:8]
it R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
ADCO DRL (0xOFD9)
pr 7 6 5 | 4 | 3 | 2 1 0
LR ADCO DR[7:0]
Byt R R R R R R R R
LR A (=N 0 0 0 0 0 0 0 0
AL B ik
JI 7R AR S ADC 58 B J5,  ADC I 0 B gl R
[15:0] | ADCO DR FrHE ke ADC CR[ADCALIGN] 3434t 5% 77 =X,
VE: il SRR S ADC 45 RA ST H B fE s
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26.4.6 ADC1_DR (0xO0FDA, 0xO0FDB)
ADC1 DRH (0xOFDA)
L 5 | 14 | 13 | 12 | 1 | 10 9 8
LR ADC1 DR[15:8]

B ¥y R R R R R R R R
SAME 0 0 0 0 0 0 0 0
ADC1 DRL (0xOFDB)

A 7 6 5 | 4 ] 3 [ 2 1 0

2 ADC1 DR[7:0]
B yii R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
fir B £
JIL R AEAR S ADC #4158 Rk f5, ADC JlTE 1 34l R
[15:0] | ADCL DR HHRARIE ADC CR[ADCALTGN] 3EHX 355 =,
VE: il SRR ADC 45 RA ST £ I 7 ds
26.4.7 ADC2_DR (0x0FDC, 0x0FDD)
ADC2 DRH (0x0FDC)
At 15 | 1 | 13 | 12 | 11 | 10 9 8
2 ADC2 DR[15:8]

Byt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
ADC2 DRL (0xOFDD)

AL 7 6 5 | 4 | 3 | 2 1 0

£ ADC2 DR[7:0]
Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
L B ik
JIi 7 R AE AR ADC B4 5e Rl J5, ADC JlITE 2 F e sh R
[15:0] | ADCZ DR BHEHIHE ADC CR[ADCALTGN] 3 5560 5% 77 28
VE: il SRR ADC 25 RA ST B I A ds
26.4.8 ADC3_DR (0x0FDE, 0x0FDF)
ADC3_DRH (0xOFDE)
AL 15 | 14 | 13 | 12 | 1 | 10 9 8
42 F ADC3 DR[15:8]
eyt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
ADC3_DRL (0xOFDF)
fr 7 6 5 | 4 | 3 | 2 1 0
LR ADC3 DR[7:0]
eyt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
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fr 2R ik
G RAEAR L ADC #6458 15, ADC JliiE 3 ¥ #hah
[15:0] | ADC3 DR BARARYE ADC CR[ADCALIGN] 3EHE%] 35 =,
VE b ACRFERE R ADC 45 AL S F 4%
26.4.9 ADC4_DR (0xOFEO, 0xOFE1)
ADC4 DRH (0xOFEO)
L 5 | 14 | 13 | 12 | 1 | 10 9 8
R ADC4 DR[15:8]
eyt R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC4 DRL (0xOFE1)
L 7 6 5 | 4 | 3 [ 2 1 0
2K ADC4 DR[7:0]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fir B £
JI R A AR S ADC #4058 Rl f5,  ADC Gl TE 4 B4l R
[15:0] | ADC4 DR HHRARIE ADC CR[ADCALTGN] 3EHX 355 =,
VE: il R RERRE 0 ADC 25 A2 T8 2 I A7 %
26.4.10 ADC5_DR (0x0FE2, 0xOFE3)
ADC5_DRH (0xOFE2)
fr 5 | 14 | 13 | 12 | 11 | 10 9 8
SRR ADC5 DR[15:8]
it R R R R R R R R
R DA (=N 0 0 0 0 0 0 0 0
ADC5 DRL (0xOFE3)
At 7 6 5 | 4 | 3 | o2 1 0
2 ADC5 DR[7:0]
Byt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
AL B ik
B RAE AR 2 ADC #5352 i fm, ADC i85 st |
[15:0] | ADCS DR FHEARYE ADC CR[ADCALIGN] 38 %6} 55 77 =X
VE: il R REERR 0 ADC 45 RA S T8 B L A7 4
26.4.11 ADC6_DR (0x0FE4, 0x0FES5)
ADC6_DRH (0xOFE4)
AL 15 | 14 | 13 | 12 | 1 | 10 9 8
42 F ADC6 DR[15:8]

Byt R R R R R R R R
EAE 0 0 0 0 0 0 0 0
ADC6 DRL (0xOFE5)
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fr 7 | s 5 4 | 3 | 2 1 | 0
2 ADC6 DR[7:0]

B ¥y R R R R R R R R

SAME 0 0 0 0 0 0 0 0
AL B ik

i R ADC #e¥ 5 i )n, ADC iE 6 st i
[15:0] | ADC6 DR BARARYE ADC CR[ADCALIGN] 3EHEX 35 =,
VE b ACRFERE I ADC 45 RAS T S L F A7 4%
26.4.12 ADC7_DR (0x0FE6, 0xOFE?7)
ADC7_DRH (0xOFE6)
L 5 | 14 | 13 | 12 | 1 | 10 9 8
2K ADC7 DR[15:8]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC7 DRL (0xOFE7)
At 7 6 5 | 4 | 3 | 2 1 0

2 ADC7 DR[7:0]
eyt R R R R R R R R

R A (=N 0 0 0 0 0 0 0 0
L B ik

JI 5 R AR S ADC #4058 Rl J5,  ADC I8 7 Beagh R
[15:0] | ADCT DR FrHE AR ADC CR[ADCALIGN] 3334} 3% 77 =X,
T bR SRR ADC G RS E AR
26.4.13 ADC8_DR (0xOFE8, 0x0FE9)
ADC8 DRH (0xOFES8)
At 5 | 1 | 13 | 12 | 11 | 10 9 8

2 ADC8 DR[15:8]

Byt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
ADC8_DRL (0xOFE9)

A 7 6 5 | 4 | 3 | 2 1 0

A4 ADC8 DR[7:0]
eyt R R R R R R R R

=X DA 0 0 0 0 0 0 0 0
fr R ik

B F 4R ADC #5352 i fm, ADC J#iE 8 st |
[15:0] | ADCS DR FHEARYE ADC CR[ADCALIGN] 38 %6} 55 77 =X
VE: il KRR ADC 25 RA ST B I A ds
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26.4.14 ADC9_DR (0xOFEA, 0xOFEB)
ADC9_DRH (0xOFEA)
L 15 | 14 13 | 12 | 11 [ 10 9 8
LR ADC9 DR[15:8]
B ¥y R R R R R R R R
SAME 0 0 0 0 0 0 0 0
ADC9 _DRL (0xOFEB)
A 7 6 5 | 4 ] 3 [ 2 1 0
2 ADC9 DR[7:0]
B yii R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
fir B £
JI R AR S ADC 4 58 Rk J5,  ADC Gl TE 9 Bl R
[15:0] | ADCO DR HHRARIE ADC CR[ADCALTGN] 3EHX 355 =,
VE: il SRR ADC 45 RA ST £ I 7 ds
26.4.15 ADC10_DR (0xOFEC, 0xOFED)
ADC10_DRH (0xOFEC)
At 5 | 14 | 13 | 12 | 11 | 10 9 8
2 ADC10 DR[15:8]
Byt R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
ADC10 DRL (0xOFED)
AL 7 6 5 | 4 | 3 | 2 1 0
£ ADC10 DR[7:0]
Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
L 2R ik
I RAE AR ADC B4 5 plif, ADC J#TE 10 et R
[15:0] | ADC10 DR BRI ADC CRADCALIGN] i £xt 5% 77 =X,
TE: il SRR ADC 45 A2 06 3 &8t Z A7 o
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27 DMA

27.1 DMA IJgE5i5 AR

DMAO _CRO |[ DMAI CRO
[DMACFG] [DMACFG]

UART to XRAM request i

ENDIAN | DMAIE

> 4 Y
XRAM to UART request
| o DMAO LEN | DMAO BA | Channel 0
LIN to XRAM request — —
P
XRAM to LIN request DMAEN AR B LEILLE
L DMA
I12C to XRAM request ENGINE
P
XRAM 14 S
RAM Lo T°C request > DMAL LEN | DMA1 BA | Channel 1
SPT to XRAM request T -
P
XRAM to SPI request LB DUFESI - DU
P

&l 27-1 DMA T REAE &

DMA FEERAL & — AN UGEIE ) DMA $5 5148, E 28l 7 #ME(SPI. UART. 12C. LIN)E XRAM 2|
[ B AR A (NPT DL IRAM #04f8). A&%iid 72 DMA % XRAM 35 Rl ZifEAF4HE CPU it
XRAM [IEH S HIE. MK XRAM Vil (e da bt rT S E,  SCRpE s RE b (s A4
BARE, RhWEae.
JE 5l DMA I/ EE FE A
1. FEIFERESNL, FEMYET RiET DMAx_CRO[DMACFG] ¥ B DMA B8 1 M4 N b il
j\‘é_;
2. & E DMA Wil B . A% %0 F DL K AR K BE T XRAM B2 A L EE, R RS
DMAx_CRO[DMAEN]#! DMAx_CRO[DMABSY] =1, J&%)j DMA;
3. MuEfLsnseteia, PR EL INT_SRADMAXIFIRE/EE 1, B 0;
4. 5 DMAx_CRO[DMABSY] =1, HIWFX 55 DMA,
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27.2 DMA 1788

27.2.1 DMAO_CRO (0x403A)

VA

6

4

2

1

Z R

DMABSY

DMACFG

DMAOIE

ENDTAN

RSV

Pt

R/W1

R/W

R/W

R/W

R/W

R/W

A E

0

0

0

0

VA

Ejiipa

(7]

DMA i#BiE 0 A
0: Affife
1: flife

(6]

DMABSY

DMA & 0 fT2IRES/ JH3h
T

0: JHiE 0 =N

1: JBIiE 0 [EEAL

5

0: ETEX

1: JAZ0EE 0 JF ki

il

[5:3]

DMACFG

DMA JE#IE 0 ZMK -5 77 IR A7
000: M UART %] XRAM

001: A\ XRAM %] UART

010: M I°C 3] XRAM

011: M XRAM F| I°C

100: M SPI %I XRAM

101: M XRAM %] SPI

110: M LIN %] XRAM

111: M XRAM %] LIN

VE: YEE 0 TRAK AT A LIN 1525 7 1A B LIN. CRLLINRW] % 5g

(2]

DMAOIE

DMA J&iE 0 h W fE
0: ANffige
1: ffige

VE: DMA rRIiAR &AL W, INT SR4 (0xF6)

[1]

ENDIAN

DMA AL
0: mfhr iy dehele kiz
L ARSL 7T e i sl K 1%

e ML B E A X 16 AR, 8 ArAE LT AL By 0; 4IfiE 0 B

ARSI AN 822

(0]

RSV

TR

Vi1
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27.2.2 DMA1_CRO (0x403B)

AL

7

6

|

4

0

K

DMAEN

DMABSY

DMACFG

DBGSW

DBGEN

DMATIE

KA

R/W

R/W1

R/W

R/W

R/W

R/W

R/W

R/W

EEDA N

0

0

0

0

AL

By

iR

(7]

DMAEN

DMA J@iE 1 {HfE
0: ANMffige
1: ffige

(6]

DMABSY

DMA J@#IE 1 TR/ 3
B

0: #iE 1 =W

1: i 1 EEEm

5H:

0: LEX

L: JEshiliE 1 JFisEm

[5:3]

DMACFG

DMA JliE 1 4M&5 5 Rkt
000: M UART | XRAM
001: A\ XRAM F| UART

010: M I°C F] XRAM

011: M XRAM F| T°C

100: M SPT %I XRAM

101: M XRAM %] SPI

110: M LIN ] XRAM

111: M XRAM F] LIN

VE: I L ATOIRASE AT A, LIN 325 J5 [ B LIN. CRILINRW] &

(2]

DBGSW

Debug R Z0HE ) X 3%k
0: Debug Xt FE XSFR (T Huht 2518 . 0x4020 ~ 0x40FF)
1: Debug [XIkik# XRAM (5 HHubEZ#[E]: 0x0000 ~ 0x0317)

[1]

DBGEN

Debug #=Uf A

24 DMA1 CRO[DMACFG] B¢ & 4 101, DMA1 CRO[DBGEN] = 1 B, DMA #iEA
Debug Kz, BLAHiRE SPT, DMA 3K DMAL CRO[DBGSW] 8 5 [X 35k P (1) AH 26 %4
PEimid MOST &% 2=, DMAL BA/DMA1 LEN FH-T-48& 5 X J5 P AH o6 s 1 AS 4G i
JEANYE

0: Nk

1. fi#gg

7 #E Debug #523U)5, DMA JlHiE 1 17 H 5% ]

(0]

DMALIE

DMA 3 1 Wi fdfe
0: AfEife
1: ffige

V. DMA R EA7 L INT SR4 (0xF6)

Vi1
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27.2.3 DMAO_LEN (0x403C)
AL 7T | 6 5 | 4 | 3 | 2 [ 1 [ o
2R RSV DMAO LEN
Byt - - R/W R/W R/W R/W R/W R/W
EAiE - - 0 0 0 0 0 0
VA B ik
[7:6] RSV PR
DMA 818 0 fE5K R E
BE: DMA J#IE 0 H AT &I J L1 (0 Rongh 1 #7)
[5:0] | DMAO LEN | 5: DMA J@i& 0 XRAM $iEfLimK ps
E: CYIEIE 0 TORASK AT . 24 DMAO CRO[ENDIAN] = 1 (k=5 se ik
RIE) I, HEFE DMAO LEN ¥ B N4

27.2.4 DMAO_BA (0x403E, 0x403F)

DMAO BAH (0x403E)

L 5 | 14 | 13 | 12 n | 10 | 9 [ 8
AR RSV DMAO BA[11:8]
KM - - - - R/W R/W R/W R/W
=EDAIEN - - - 0 0 0 0
DMAO_BAL (0x403F)
fir 7 | e | 5 | 4 | 3 | 2 | 1 | o
kS DMAO BA[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A B Eiipuy
[15:12] RSV RE
DMA JEIE 0 F& 5 E et 4 Hh bk 152 58
DMA JHIE 0 XRAM & Hbdik
(11:0] | DMAO BA @IS O TORAS I A AT B AR
T EIE 0 EHY XRAM Hikik#¥ [A] X 38 . DMAO BA[11:0] ~ (DMAO_BA[11:0]
+ DMAO _LEN[5:0])

27.2.5 DMA1_LEN (0x403D)

AL 7T | s 5 | 4 | 3 | 2 | 1 | o
£ FR RSV DMA1 LEN
Byt - - R/W R/W R/W R/W R/W R/W
=X DA - - 0 0 0 0 0 0
1 B ik
[7:6] RSV R
DMA JEIE 1 fEH B K ERE
B2: DMAJEIE 1 HAMEmK TS LT (0 R 177
[5:0] | DMA1 LEN 5 DMATEIE 1 XRAM B f i I
e CYIEIE TR AT A, 24 DMAO CRO[ENDIAN] = 1 (fIR=5 Jaeb ak
RIi%) I, HEFF DMA1 LEN %8 NEH.
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27.2.6 DMA1_BA (0x4040, 0x4041)
DMA1 BAH (0x4040)
fr 15 | 14 | 13 [ 12 11 | w0 [ 9 [ 8
L HR RSV DMA1 BA[11:8]

Byt - - - - R/W R/W R/W R/W
SAME - - 0 0 0 0
DMA1 BAL (0x4041)

A 7 6 | 5 | 4 [ 3 2 1 | o0

2 DMA1 BA[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fir B £
[15:12] RSV e
DMA JEIE 1 A& 55 dn th ik ic B
DMA 3E3IE 1XRAM F2 44kl
[11:0] | DMAL BA MIEE AR AT SR
VE OB 1 AW EIE R XRAM M bk =% ) X 8 v 0 DMAL BA[11:0] ~
(DMA1 BA[11:0] + DMAL LEN[5:0])

VE: 24 DMA BIEAMNGEFE A 12C I (BHE M 12C 3] XRAM. M XRAM %I I12C), 12C il i) START +
Address Fr 7 MCU #447ERR . 12C AMMLES, #5i#%] STOP, ficHE 12C_SR[I2CSTP] = 0 LAjER:
12C ik, =5 5h DMA 1£% .
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28.1 VREF {&IRASIE(EIREE

VREFEN
VBG O—|

—{X] P1.6/VREF

3/4/4.5/VDDS5

VRVSEL[1:0] —>

] 28-1 VREF 3 A fn t i 1

VREF BLHui N o D 28-1 k. VREF 25%HE AR, % ADC #l DAC i
BN SR UE R . VBG A& H0 P A A L

fii & VREF_CR[VREFEN]=1, {#ifVREF. VREF_CRIVRVSELJ4H k. ftE P1_AN[6]
=1, % VREF HUEZ P1.6.

28.2 VREF F1Fs8

28.2.1 VREF_CR (0x404F)

fir 7 | s 5 4 3 2 1 0
R VRVSEL RSV VREFEN RSV
HA R/W R/W - R/W - - - -
HAH 0 0 - 0 - - - Z
A B iR
VREF b th 2 2% i R ik 4%
00: 4.5V
[7:6] VRVSEL | 01: VDD5
10: 3V
11: 4V
[5] RSV {RB
VREF e
(4] vrpppy | O AMERE. BE PLANIE] = 1, SNESEHIEN PL 6 A
1: ffift. ¥ HE P1 AN[6] = 1, W& VREF %15 H % P1.6 511, 5o
1uF ~ 4. TuF HZA$E S VREF FaE k.
[3:0] RSV RH

Vi1
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29 HiRE

29.1 EiE SRR

O BB LR, 7300t UIVIW = FI DL R B FRHEAT REFEIBOR,  JFIAAN
ADC Bt 1T ¥ . Hh, B E AMP_CROAMP1EN] = 1 Ji3) U MR KMFE, BE
AMP_CRO[AMP2EN] = 1 j53h V HHHFCRAE, BCE AMP_CRO[AMP3EN] = 1 53 W AH HLIiUREE,
ffife AMP_CRO[AMPAEN]S 2 BFL IR . 253 74% AMP_CR1, FCEAM MO E S 4
Iic & AMP_CRO[AMPXEN] = 1 J5 3l IR EER, 7 [ g & AMP_CRO[CALOE] = 1, #EAT7#1464k .

29.2 B RESFSE
29.2.1 AMP_CRO (0x404E)
fr 7 6 | 5 4 3 2 1 0
4R CALOE RSV AMP3EN | AMP2EN | AMPIEN | AMP4EN
Byt R/W - - - R/W R/W R/W R/W
SAE 0 - - - 0 0 0 0
fr B iR
HLL R FE R AR AL
[7] CALOE | 0:1F% TAE
1: ®¥ghtk
[6:4] RSV R
WAH L R AR A e
[3] AMP3EN | 0: ANffifE
1: iR
V AH FELI SR A A A
[2] AMP2EN | 0: Affige
1: iR
U AH FELJ R A A R
(1] AMPIEN | 0: Affige
1: iR
BEZR IR AT
[0] AMP4EN | 0: AfdifE
1. f#ige
29.2.2 AMP_CR1 (0x4034)
bz 7 | 6 5 4 | 3 2 1 | o
2 FR IBUS_GAIN RSV AMP4_TSCALE RSV AMP_GAIN
Byt R/W R/W - R/W R/W - R/W R/W
SAiE 0 0 - 0 0 - 0 0
AL B iR
[7:6] IBUS GAIN | BEZRHLOAEEOAE, WAMP CR1 (0x4034) Z5AMP CR1[AMP GAIN]ijiAH
(5] RSV PRE
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[4:3]

AMP4_TSCALE

FOCHEL L IO A % B
00: 8%

01: 4 1%

10: 21%

11: ANHOK

(2]

RSV

PR

[1:0]

AMP_GAIN

U/V/W = EBOR 5 50k B
00: 8 f%
01: 12 f%
10: 16 1%
11: 20 1%
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30 LbikzR

30.1 LbERRRFis AR

30.1.1 Ebi%kEs CMP3

swi [G——F
VREF _AMP4 -l:i_

CMP3

DACDAT[5:0] —» DAC

30-1 CMP3 /R =K
30.1.1.1 B&IiRHRFA

R RS SR, A3 DRV_OUT[MOENE 0, #iti 7S, 121k fbLraKE),
TRAS A H L. BCE EVT_FILTIMOEMD] = 01, f#ReR iRy T, itk e [ 33
S, R AT T krE R . BCE EVT_FILTIMOEMD] = 00, BRI A2 B35
i, H2 PR E RE IR AR BT oK

REZR I S F v] i B EVT_FILT[MOEMD]/ARS Ay 00 i4% tH CMP3 I sl 4 5 F BT INTO 724
Fit B TCON[ITORE RS BT INTO g Hh il Ay, AN IBT INTO F= AR IR RS 5, s CRAr
AR INTO. B E CMP_CRO[CMP3IM] =11, i {f4715 5 CMP3 (1) L THiF=2E, A
Fti s CMP3 i

B WA FE M NG S W E EVT_FILTEFDIV] A A8 3 3 oh e, 8 id Aid &
EVT_FILT[EFDIV] = 01/10/11 Se B8 5 419119 AN ef 1. A BEIEIThasfE, JEIERIE 54
EEIEI AT A5 5 4EIR 4/9/19 AN 1.

30.1.1.2 ZFREPRTE

B BRI DI RE N F T2 T 07 % 1) BLDC HAMLERS). iRy 4k k4, DRV_OUT[MOE]
Wil O —BN A, MBI EE 1, B3k E RIS, iE CMP_CRO[CMP3IM] = 11,
DRV_OUT[MOE]#E CMP30UT fJ_EFF% 0, F=A:{473h{E . il EVT_FILT[MOEMD] = 10, 7=/
PRI G BB S, 7E Driver THEES I L T FHAFE 10ps 2 5, H ¥ RE DRV_OUT[MOE],
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W) . WARAE EVT_FILTMOEMD] = 11, F=EGR4 H kG Bk & Driver tHAER1Y
b SR Sps 5, [ ZhfERE DRV_OUT[MOE], 1K HKE.

1A
>
DRV_CNTR
>
MOE
t1t2 >

& 30-2 EVT_FILT[MOEMD] = 10, & BRI (2 - t1 = 10ps)

1A
Limit
- X >
DRV CNTR HHN |
- i >
MOE
t1t2 >

& 30-3 EVT_FILT[MOEMD] = 11, ZRITIEI(M2 - t1 = 5ps)
30.1.2 Eb#kE8¢H CMPG

tb#i 2541 CMPG & CMPO. CMP1FfICMP2 144, HE2RitbEd=, 2alHTARNHZ .
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30.1.2.1 BERA=LUEHER,

fii & CMP_CR2[CMPOMOD] = 01, &4 P & H B = LhAeas iz, T Py B Rl C A B R A H
BL & Bl 35 BEMF A& 0 . b #5sX R B AR b 2% T/ > % CMP_CR2[CMPOSEL] ¥ & ,
CMP_CR2[CMPOSEL] = 00, CMPO. CMP1 fil CMP2 = LL# 8 F W T1E, NEHE K E;
CMP_CR2[CMPOSEL] = 01, { CMPO TAE, HA#H1 CMP [§&: CMP_CR2[CMPOSEL] = 10, X
CMP1 TAE, HAM»CMPHE: CMP_CR2[CMPOSEL]=11, X CMP2 T{E, HA&P1 CMPIHE.

€—— CMPOHYS[2:0]
€—— CMPOSEL[1:0]
<€— CMPOEN

£ <c

CMPOOUT

CMP10OUT

CMP20OUT

F 3

CMPMOD 1:0]=01

K] 30-4 75 4 E F P = R s, EIhRskeRs
30.1.2.2 WELEEEIE

it ® CMP_CR2[CMPOMOD] = 10, iEREM LA, f NG ikl 30-5 Fis, HTH
MG A . XL R IR I NS TE — 2, B2 U AH, SNl 8: VAR W R, S o 5ich
CMPOOUT 1 CMP10OUT . tt#i X~ H 4kt 8% T/EA %t CMP_CR2[CMPOSEL] ¥ & ,
CMP_CR2[CMPOSEL] = 00, CMPO 1 CMP1 XU bt # #% [ W T 1E, Jv il 7% &% B ;
CMP_CR2[CMPOSEL] = 01, 1 CMPO T{£, CMP1 {&; CMP_CR2[CMPOSEL] = 10, {¢ CMP1
T.AE, CMPOIHE.

<€—— CMPOHY S[2:0]
<€—— CMPOSEL[1:0]
<€— CMPOEN

U +
D // >—— CMPOOUT
v -
—+
// >—— CMPIOUT
W

CMPMOD[1:0]=10

Kl 30-5 W H LA X

CMPO/CMP1/CMP2 HJi A5 T I NIEE AR AT FIE A Timer1.
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30.1.3 ELEREESREE

FL A B R RETHRE T R T 7 U UKEN Al RSD Y KA ThEE, TTWER Sk E TUR5h s T 22 T4k
N TR RENES % 16.1.2.3, N T RSDiES % & 17.1.7.1,

delay time , delay time

B
| <

PWM output

5| Toffdelay | :

i |
| | | CSOFFD
PWM ON Sampling interval : ! ‘
CSOND CSOND

PWM of CMP

30-6 PWM ON RAFAE

PWM % H s B L A s (A AFAEAEIR , % AEIR 3= B2 DU R R SR 5 SRS A/, Thds
PEIFFIGHEE, BRI N EIRFIIR T B B . B delay time S MGES At i HT 38 FLA B4 i vl
SPIZEIRIS I o AT o FSP AT, SRORE DX I LA L A s Bt HH P R FRCP T (8, o 2 1 R

RALIRT[H] CMP_SAMR[CSOND] AR I AEIR BA K T BT SR MR X 18] o SRAE X [7] 225 SR BN 220 Ay s
Frigit PWM FFEUS G 4EIR CMP_SAMR[CSOND], I SEFRRREE 1 O Y Hu i gs b v 3
X E) . ¥ B RAEE LSRRI 5] CMP_SAMR[CSOFFD], {5 KAFE% 17E PWM %t T BEUSHER
Toffdelay(Toffdelay = CMP_SAMR[CSOND] - CMP_SAMR[CSOFFD]) j5 > M . & i it B
CMP_SAMR[CSOND]#1 CMP_SAMR[CSOFDD], R f# A X [HI457 T Hb 45 2% 5 B Hi 1) vy LS IX T

| delay time | i delaytme
N
PWM output ‘7
PWM of CMP Tofdaey |
> L‘ OFFD
PWM OFF Sampling interval P
— > <
CSOND CSOND

30-7 PWM OFF EREfE L

[FIEE, HATMRHEPRAEN, BB R T U IR 5] CMP_SAMR[CSONDIHIRAFE {5 11 H2 if i [7]
CMP_SAMR[CSOFFD], i 5Fr At X (a7 T bl gs sizbrdar i % B X ]

T PWM % 31 LA S8 A SEIR J5325: ¥ CMP_CR3[SAMSEL] = 00, 2k Hias RAEIEIR 1)
Bt 1AL PWM S Hh AIELEC 3, FahFah apUE L SRR, I PWM %t R EL A d i He 2 R 42

i
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30.2 bk S1Fes
30.2.1 CMP_CRO0 (0xD5)
AL T | s 5 | 4 3 | 2 1 | 0
2R CMP3TM CMP2TM CMP1IM CMPOTM
KM R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
LA B £ D
CMP3 I =X,
00: A=Ak
0l: EFI =4 b
[7:6] CMP3IM | 10: TFR&EWEF=A Al
11: EF-#5# DRV_OUT [MOE]{E 0, b sifAr A7 INT_SR3[CMP3IF] & 1,
EAMERE R OF . TR RRIIGE, FACE EVT FILT[MOEMD] =
10/11) o
, CMP2 Hr A
[5:4] CHP2IM 223 CMP_CRO [CMPOTM] ##i&
. CMP1 b igi =,
[3:2] QIPTIM 23 CMP_CRO [CMPOTM] #ik
CMPO W e =
00: A=Ak
[1:0] CMPOIM | O1: _bEFF¥sr=Adibr
10: NP4
11 BT/ SRR =

30.2.2 CMP_CR1 (0xD6)

fir 7 | 6 5 4 3 2 1 | o
KR RSV CMP3MOD CMP3EN CMP3HYS RSV CMPOHYS
FRA - - R/W R/W R/W - R/W R/W
SAiE - - 0 0 0 - 0 0
AL 2R Eii P
(7:6] RSV R
CMP3 Fi#s =ik ¢
(5] CMP3MOD | 0: {4
1: BiEENR RS, %K 30-1
CMP3 {#i &
[4] CMP3EN | 0: AMiifE
1: ffifE
CMP3 )3 fiff H, e i %
[3] CMP3HYS | 0: JoiRu
1: 9mv
[2] RSV REd
CMPO/1/2 1B ¥ HE R i 45
00: JCiR¥
[1:0] CMPOHYS | 01: % 3mV
10: + 6mV
11: + 12mV
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30.2.3 CMP_CR2 (0xDA)
VA 7 6 | 5 4 | 3 2 | 1 0
LR RSV CMPOMOD CMPOSEL CMPOCSEL CMPOEN
Byt - R/W R/W R/W R/W R/W R/W R/W
HAE - 0 0 0 0 0 0 0
fr 2R ki34
(7] RSV TR
CMPG FRAR R B
00: x4
[6:5] CMPOMOD | O1: BEMF Az, P& 0
10: XEeiegetiat, UARS VAIELE:, UM WARELES
11: {#&
CMPG i T4 &3k 4#%, 5 CMP_CR2[CMPOMOD] Z4H-5 8 H - ERIAME N 00, 1EJT
PIXBEN R R, B TIML_DBRx [T1CPE] 15 & 1H H h#= i CMP_CR2[CMPOSEL],
5 ) 25 LU R B B
% 30-1 CMPG ¥ [155 CMP CR2[CMPOMOD] 4H & Th e fi ik
CMPOMOD CMPOSEL ThREHIIR
CMPG TAEAE 3 thags e =, IE¥mfE Us
V. W EH3EeTiE R, fumlbE e N E
00 BEME HEBH A 7, Hofin e 45 ik &
CMPO_OUT. CMP1 OUT. CMP2 OUT, &%
30-4.
CMPG 3E4E CMPO X B st 414, 1IEum$E U,
o1 01 B N B BEME HLRH R e 5,
CMPO_OUT.
[4:3] CMPOSEL CMPG J&FF CMP1 X o7 o 204, 1B V,
10 B N B BEME HLRH R e 5, i
CMP1_OUT.
CMPG JE#E CMP2 X} R ot 404, IEdmE W,
11 B N B BEME HLRH R e 5,
CMP2_OUT
CMPG TAEAE 2 LhAdshe =X, I [ e i
00 e U, fmfE V. W22 Habkeniks, H
B 2s B4 % & CMPO OUT. CMP1 OUT, £
10 K 30-5,
o1 CMPG 4% CMPO X N fyuity T4 4, BP IE 3t 42
U, fum$ v, fiH$E CMPo_0UT
0 CMPG 348 CMP1 %o B [y s 144, 1Edm$E U,
fhumde W, 448 CMP1_OUT
CMPO/1/2%¢ ) i 1% #%
00: 1EHEM
[2:1] CMPOCSEL | 01: Hesi#bif)
10: fmikEEA
11: R
CMPO/1/21% R
(0] CMPOEN | 0: Affife
1: ffigE

Vi1
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30.2.4 CMP_CR3 (0xDC)
iz 7 6 | 5 4 | 3 2 1 0
2 FR CMPDTEN DBGSEL SAMSEL RSV
KA R/W R/W R/W R/W R/W - - -
p=RDA[El 0 0 0 0 0 - - -
AL B ik
EU I A8 BB X R AL B
(7] CMPDTEN | 0: Affife
1: ffigk
i Debug {55 1& 8, HHF| P15 4
00: AfifE Debug 15 5%
[6:5] DBGSEL | 01: J53 Bl & R A M 2 & 55
10: ADC fihkf=5
11: OB 28 RAFEIX H]
CMPO. CMP1. CMP2 £ ADC 7E PWM ON/OFF RFfIEIR i fg
00: 7E ON F1 OFF ¥JRAFf, ToHEiRKrE
[4:3] SAMSEL | 01: H7E OFF KAEE, #R¥E CMP_SAMR FEIRRA¥
10: W 7E ON SREE, R4 CMP_SAMR ZEIR KA
11: 7F ON F1 OFF ¥5%FE, H4E CMP SAMR ZEiE KA
[2:0] RSV | fRE
30.2.5 CMP_CR4 (0xE1)
fir 7 | 6 | 5 4 3 2 1 0
L HR RSV FAEN RSV
eyt - - - - - R/W - -
=X DA] - - - - - 0 - -
fr B FR b
[7:3] RSV R
JEPCRFE R B KAt RE
ffife 5, TIML CR3[TIINM]AI CMP SAMR FLyEmlEh3%m 4 1%
[2] FAEN .
0: AMEge
1: ffige
[1: 0] RSV | fRE
30.2.6 CMP_SAMR (0x40AD)
J5A 7 | e | 5 | 4 3 | 2 | 1 | o
LR CSOND CSOFFD
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 1
A BR b
CMPO/CMP1/CMP2 % IR FF i SKAE T[]
TEPWMAMOFF FONSLONEIOFFAR A, ThaR 234F 10 S IE R 52 & T4 EL R B d N
[7:4] CSOND | {55, B CMP_SAMR[CSOND] #EiRf#iCMPO/CMP1/CMP24E R FT Ji K kE, - M 3R T
FHt. LIRS AIFRFECMP CR4 [FAEN] % B 2 75 a4 .
CMP_CRA[FAEN] = 0: JEIEFFJA RAERT[H] = 8*CMP_SAMR[CSOND]*T
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CMP_CR4[FAEN] = 1: JEIRFFJARFERTH] = 32*CMP_SAMR[CSOND]*T

VE:

W CMP_SAMR[CSOND]AZ5 K F 855 F-CMP_SAMR [CSOFFD]
B - TBLDCEKENIH % Kkt

B A TRSDIESERSDAT LR 28 K AE

[3:0]

CSOFFD

CMPO/CMP1/CMP24 Hij 9 A1 RAE ) [a]

LB CMP_SAMR[CSOND] &, 8 H PWMIR FF J s % 7€ fOCMP_SAMR[CSOND] -
CMP_SAMR[CSOFFD] 45 R AE, 8 SR AE X [H] B PWM X, 1) B3, 2% - £ Hi 9% P SR B (1]

FRFECMP CR4 [FAEN] % B 2 75 3415 .
CMP_CR4[FAEN] = 0: CMRRERH]
CMP_CR4[FAEN] = 1: SCHIRAERE]

8*CMP_SAMR[CSOFFD]*T
32*CMP_SAMR [CSOFFD]*T

VE:

B CMP_SAMR[CSOND] 425 K B %5-F-CMP_SAMR [CSOFFD]
B N TBLDCIRENIH % KAt

B 5 FRSDIE S %RSDAY LK 28 R AE

30.2.7 CMP_SR (0xD7)

AL 7 6 | 5 | 4 3 2 1 0
SR RSV CMP30UT | CMP20UT | CMP1OUT | CMPOOUT
S| - - - - R R R R
=EDAIEN - - - 0 0 0 0
A1 AR iR
[7:4] RSV Re
[3] CMP30UT | CMP3 Lb#si4h 5
[2] CMP20UT | CMP2 Eb#i4h 5
[1] CMP1OUT | CMP1 Hhisi4
(0] CMPOOUT | CMPO Hh s 4 5
30.2.8 HALL_CR (0xE2)
L 7 6 5 | 4 3 2 1 0
SR RSV HALL IE RSV HALLSEL | HALL2 HALL1 HALLO
A - R/W - - R/W R/W R/W R/W
SAH - 0 - - 0 0 0 0
WA LR iR
(7] RSV RE
Hall it fdiae
0: AMfigk
(6] HALL IE | 1: f#ife
7 Hall rhlWr g e B AL WL INT SR3 (0xF5)
[5:4] RSV RE
Hall {55 % N\ iE
[3] HALLSEL | 0: P1.4/P0.5/P0.6
1: P1.4/P0.2/P0.3
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Hall2 () HET

[2] HALL2 | 0: Hall2 4R7IHFN 0
1: Hall2 HATHIHET A 1
Halll fJHE~F

[1] HALL1 | 0: Halll 4R7IHSFEN O
1: Halll HATHIHETA 1
HallO ff)EEF

(0] HALLO | 0: HallO 4R7fKIHLFEN 0
1: HallO HETHIEHE A 1

30.2.9 LCP_DR (0x404A)

A 7T | s 5 | 4 | 3 | 2 | 1 | o

L HR RSV DACDAT

eyt - - R/W R/W R/W R/W R/W R/W

EAiE - - 0 0 0 0 0 0

fir R £

[7:6] RSV R
CMP3 B &5 FH A B S RS A7 i 8 it CMP3MOD i FH o 1% FL R RS Av7 75 A g
VREF CR[VREFEN] = 1. 4 VREF = 4.5V K,

5:0] DACDAT é‘giJ[?C;\/IIf\;CRl[CMPSMOD] = OB, T HETEEN: 35mV ~ 589mV, step N
24 CMP_CR1[CMP3MOD] = 1 BJ, R HEJEHE N: 2.285V ~ 4.5V, step N
35. 16mV,

30.2.10 EVT_FILT (0xD9)

fir 7 6 5 4 | 3 2 1 | o
TR OVPF OCPF RSV MOEMD RSV EFDIV
) R R - R/W R/W - R/W R/W
=X DA 0 0 - 0 0 - 0 0
A £ iR
SUNER S AN Z Y VA
[7] OVPF | 0: RA&Ai KRS
1 W ERY
AR R AL
[6] OCPF | 0: RAA I FIRS
L WA
[5] RSV {RE
MOE R 0 Ffd RRIE+
AR LR 42 f MOE fii {355 0 A{i g
00: MOE AHZhE 0
01: MOE H&hiE 0
L3 MOBMD | 0 R [ 0, ELTE Drriver $FECEG_F RS F RS AESR, 10ps J5 12 (6
MOE (FH T 7 3 3K 5h)
11: MOE HZhiE 0, HAE Driver tHE# I L T FAFEK Sus J5 H 3l il
MOE (FH T 7 3 3K 50)
[2] RSV fRed
FHL AL DR S DB U8 B
[1:0] EFDIV | RUE
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01: 4 DNAGE5hE A
10: 9 AR GiR ok
11: 19 AN RS %0 E A
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31 iZEARIP(OVP) IR (OCP)
31.1 OVP

SR WESERY, FT 9B R R TROE R, A, Bk MOS #E.

fii & OVCP_CR[OVPDIS] =0, ffifigid Ef_-S TR, OVP_CR[OVPVSEL] = 0 45 RELE B T
24V A AR FE, OVP_CR[OVPVSEL] = 1 35 RFLE L KT 30V I P2 A IR AR FifF . 24
BEZG LR K T-BOEMERT, EVIT_FILT[OVPFIE 1, Al ARy F4t, W E30% DRV_OUT[MOE]
i 0.

31.2 OCP

SR WE 2A S RARY, SR ErERAER, A3, Bk MOS #kek.

fic & OVCP_CR[OCPDIS] =0, ffifeidif/yrthne. SamF kLR, EVIT_FILTOCPFIE
1, A Ry F, B AF A 2k DRV_OUT[MOE] 0.

SRR S N5 S 8L it B OVCP_CR[OCPFSEL] = 00/01/10/11 e &3% 7 & A 0/4/9/19
AR, RIS IS S S LU IR AT 115 5 AL IR 0/4/9/19 A i & 1 o

31.3 OVP & OCP &1F38

31.3.1 OVCP_CR (0xE3)

fir

7

6

4

3

|

2

0

K

RSV

OVPVSEL

OVPIE

OVPDIS

OCPFSEL

OCPIE

OCPDIS

KA

R/W

R/W

R/W

R/W

R/W

R/W

R/W

pE0A N

0

0

0

0

0

AL

£y

iR

[7]

RSV

TRE

(6]

OVPVSEL

IR PR HL R
0: 24V
1: 30V

(5]

OVPIE

o s PR TR T e
0: AMiihe
1: flige

VE: OVP FR AR &AL W INT _SR4  (0xF6)

[4]

OVPDIS

T R e i
0: M
1: %M

[3:2]

OCPFSEL

i IR e R I %

00:
01:
10:
11:

ANUEB

4 > RGN
9 ™RGN A
19 RGeS Bl 39
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[1]

OCPIE

IR AR e RE
0: AMdige
1: ffige

VE: OCP R I¥iAR &AL W, INT _SR4 (0xF6)

(0]

OCPDIS

RS I
0: M
1: KA
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32 HFHRIR

32.1 {KEHN

32.1.1 (REENE Y
U5 A T 5 B A0 43 A1 P, S TS MG L S

32.1.2 (REEHE(EREB

VCC
LVRSEL[1:0] —— | > RsT
LVWSEL[1:0] ——» LVD — LVWF

LVWENB ———»qEN

P 32-1 fik i AR I A B

I H A BRI a0 T

B (R TUE AV R R AR — B R

W (R T R AT E D 6/7/8/9V VUM, RIERE R (AL RG24 VCC B T 7
L R BREE, bR T

B (RHEEMHEEREN 3.0/3.53.8V =AM, 1 VCC BRI TR BEREEE, O
AR=X DA

R RS LR PIbc B DA R 2 A7 H e e e vh i B e i, A 32-2 i

Hrr, LVR Config W EMCHEE M HE, LVW Interrupt En ¥ B A HLE I {#fE, LVW Config

BB R d
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LV
Device | Target | Output | Listingl User | C51 | AS1 | LX51 Locate l LX51 Misc Debug |Uti1itiu|
" Use Simulator Settings || ' Use: |Fortior C51 FICE Driver v| Settings
[T Limit Speed to Real-Time
FU6880 Register Config X *.m main()
Cache Options
I™ Cache Data [V Encrpt Ensble —-l —J

[T Cache Xdata Full Encrypt

a
f. I~ Cache Code

LVD Settng
~ WV LW Interrupt En [~ Watch-dog Enable
LVR Config LW Config
C 3.0v @ e N [T FICEK_MOD
 3.5v @ 3.8V C sv v
Clock Setting
System Clk Settng
(¢ Internal Fast Ok
Help I
] r

[ o ] o |

P 32-2 fiR I T HL I o P T B AR A PR P B2 A7 P s 4 B

32.1.3 (RIEASNSTFRS
32.1.3.1 LVSR (0xDB)

e 7 | 6 5 | 4 | 3 2 1 0
4FR RSV EXTOCFG TSDF LVWF RSV
FA - - R R/W R/W R R -

SAH - - 0 0 0 0 0 -
fr £ iR

[7:6] RSV N

ARER T INTO 5 1 1% 5%

000: P0.0

001: PO. 1

010: PO.2
[5:3] EXTOCEG | 011: PO.3

100: PO. 4

101: P1.0

110: P1.1

111: P1.5
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(2]

TSDF

RS
0: HIIE AT e i E
1o i B BEE i 2

v WhsEAE S TSD RS pnE A7 INT_SR3[6]FAC & 1% H

[1]

LVWF

VCC AR H I AR S A
SRR A 75 AL TR L RS
0: AR kR E

1: MR iR

(0]

RSV

TR
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33 Flash
33.1 Flash &1}
UK AR 32k ST Flash 28], SCRERIX /U4 B8k R IX/TU4 F TRfe. SN
B
mANEIX N 256 75, dE 128 MK

BIES 8 M HEIX, it 16 7T

a3 X (b - 0x7F00 ~ Ox7FFF )R fif I % AN B i o

J35 X T T/ 4 R R] 29 120ms ~ 150ms

fii#E FLA CR[FLAEN] = 1 4af2ffife, MOVX $84 8305 X/ TU/4 A Fignfe Fe X/ 01/ 4 F #2
BRok 5 N5 Flash #:4E

33.2 Flash {#{EixtHB

Flash 7EPHATHER AR ERIE 2 BT SEME4N Flash, [ Flash JF81%5172% FLA_KEY #IRE AN
Ox5A, Ox1F JEJTJR ¥ ft4ife Flash Thfig. #7BFF AR BE HEER DR R SS, EFIF
—kEAL. JFBUR, Ef—IX'S FLA_CR MIZIE#RS i FLA_KEY FX_E4i.
FEFFHATIE R TP %) Flash #EAT S #1F, CRC bz thde.

Jo DX/ B 2 T 7R AT sl DX/ D04y T AR A

Pt B FLA_CR = 0x23 fdifE i [X/U1/4: F #EBR#AE . FLA_CR = 0x25 S RE 5 [X/T1/4 Fy Tl i
#4E. FLA CR = 0x21 1t 5 N #AE.

T ONHRIRNT Flash #0ERI 24, 78 B PSR aTZE LT E Rk g4, 5P BB R ) MOVX 45
A%} Flash #EAT 1R .

33.3 Flash H=&8

33.3.1 FLA_CR (0x85)

A 7 6 5 4 3 2 1 0
4R RSV CHIP EN | PAGE EN | FLAERR RSV FLAPRE | FLAERS FLAEN
HAM - R/W R/W R - R/W R/W R/W
SAH - 0 0 0 - 0 0 0
A B iR
(7] RSV R
2 FriEAfRE
(6] CHIP EN | 0: Affifg
1: ffife
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TUHERAE A RE
(5] PAGE EN | 0: ANfiife
1: ffgE
Y P A AR G AL
[4] FLAERR | 0: Xt Flash HEHK, 4afEoliigmfeElE oy
1: X} Flash H'S5KF, ke sl Hignfe B o
[3] RSV FRE
Thgm FE A3 B
0: ARk
[2] FLAPRE | 1: {¥ifE
vE: HHTE FLA CR[FLAEN] = 1§, FLA CR[FLAPRE] A #E1EH
b e T
0: gk
(1] FLAERS | 1: {#ige
V¥: HEAE FLA CR[FLAEN] = 1 B, FLA CR[FLAERS] A #fEH
Y P
[0] FLAEN | 0: Afiife
1: ffige
33.3.2 FLA_KEY (0x84)
fir 7 6 | 5 4 3 2 1 0
ZRR FLA KEY
KA W W W W W
R A (=N 0 0 0 0 0 0 0 0
fr ZR ik
'7:0] PLA KEY =8 }gzmmrf'_a)\ 0x5A, Ox1F DAfi#FR Flash #AERH; 1 FLA_CR BALREAE AR
il Flash #/E
fir 7 6 | 5 | 4 | 3 | 2 1 | o
2 T RSV FLAKSTA
KA - - - - - - R
=X DAR - - - - - - 0 0
AL B ik
[7:2] RSV PR ¥
P LI Flash fEBIUIRS
00: 4%
[1:0] FLAKSTA | 01: Ox5A 4B N, %545 0xIF A
10 R4
11: FF%i
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34 CRC

34.1 CRC IIHEIER

8 8
Automatic CRC Flash
e D Controller ! ’ Memory
2 »
S CRCDONE >
= CRCDINI » CRC Engine CRC_CNT
< CRCVAL > .
AUTOINT 16
CRCPNT
RESULT

v 'y
AVC 2 TO 1 MUX )

8
——» (CRC_DR

K] 34-1 CRC DjReHEE]

CRC ¥ & L e R 2 — 8 i) CRC 1545 R. Wil 34-1 i, CRC #ik
CRC_DIN #if7as i 8 o, THESERUE R 16 (4 R AR BN A% /745, 1lid CRC_CR[CRCPNT]
A1 CRC_DR [RI4577 il PN AR 45 R A5 745 o

34.2 CRC16 ZIazt

8 3T CRC16-CCITT-FALSE kit (2 5zt

% 34-1 CRC e 52 1is

CRC ¥riE LN E2EN 16 BEHIRT
CRC16-CCITT-FALSE XM 6+xA 1 2+xA5+1 0x1021
34.3 CRC16 EAXZEE

#1417 CRC16 (- S PN 34-2 fizr. &5 RADFATEIESEIL, XM AT, MCU A 1
AN RGEN PRI AT T 4
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i LTD—’

X7 X8 X10 XI11

B R e S S S ST

DATA_IN

2 ) DO w w0 ]

K] 34-2 CRC16 HLis Ji 2 A

34.4 CRC #E{Fi5iap

34.4.1 itHENFTHHI CRC

TR TA CRCAH, 2N B IRHAT:

1.

Wik CRC_DR, A i 2\ nl LLi%H%: i B CRC_CR[CRCVAL]J ¥ CRC_CR[CRCDINI]
B 1, ¥k N 0x0000 B OXFFFF. i#id CRC_CR[CRCPNT]f1 CRC_DR fit &i#4T CRC
VIR, AT BAT IR

)4 N EHE 77 A7 45 CRC_DIN 5 A\Hdfs, RAMN B0 ] CRC T 58 AL

2 CRC 455 L B CRC_CR[CRCPNT] = 1, #fisziuss Bsmih %7 /74% CRC_DR, 5%
B HdE; BiE CRC_CR[CRCPNT] =0, i CRC_DR 33T 5k .

34.4.2 #t=itE ROM #4E CRC

T3 ROM At i 8 XS Hdia (¥ CRC 1% LA D Bt AT

1.

2
3.
4
5

¥Iifk CRC_DR, J7ik[AHi#i CRC;

fi. & CRC_BEG, ¥ & ZEIHH) ROM A X

Fi#E CRC_CNT, 5 B il i X 3 45 o X [X i s

] CRC_CRIAUTOINT]E 1, fREFHEMAL, 2EzhAZ SR,
#H CRC 45 .
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0x7FFF

0x07FF

128 sector

0x00FF

A sector

0x0001
0x0000

34-3 ROM 5 i 43 [X.

UK 34-3 fiizs ROM 345 32k F741, 40k 128 /> sector, %i'5 M sector0 #| sector127. 4
sector £ 75 256 N7, 7E#ET CRC #itE1H5HEE, i sector [1{ CRC_BEG 7] LA 0x00 ~ Ox7F
Z T ATAATE, £035 Ox00 Al OX7F . T E T4 sector 1%/ CRC_CNT mLL/Z 0x00 ~ OX7F,
F14% 0x00 F1 OX7F .

FHEJERMZ, BE% CRC_BEG Mk, CRC_CNT RiZAHRI/N. #l: i1 CRC_BEG I{E N
Ox7F, JIl CRC_CNT {8 A BE=2 0x00, Hlit5f)s—> sector 1 #dif) CRC fE. MU, fniR#(E
# CRC_CNT HE W E N — A KIIME, CRC f=ilds 2t 3 ah R v+ 5E 7578, (i CRC B At
S5 sector ] CRC {fi

34.5 CRC Z1Fs3

34.5.1 CRC_CR (0x4022)

A 7 | 6 | 5 4 3 2 1 0
4R RSV CRCDONE | CRCDINI | CRCVAL | AUTOINT | CRCPNT
it - - - R W1 R/W W1 R/W
=X DA - - - 1 0 0 0 0
A AR iR
[7:5] RSV fRe
CRC 2 THE 78 Bihs £ 47

(4] CRCDONE EQRC e T E A AT R, @E#Sﬁ%i‘z%ﬁ% 0, a‘#ﬂ?ﬂ#ﬁﬁ%ﬂz%@ﬁ
PAT; EHEHBOHT, BB X BN 1, FrbL, ARSI — A a6 4
RIE 1.
CRC 25 RWIIR Ak

[3] CRCDINI | 0: Fm X

1: & CRC 45541k
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CRC 25 RATIB IR FEAL
[2] CRCVAL | 0: CRC 5 JRHJ4k16A 0x0000
1: CRC &5 B HI4E1 Ny OxFFFF
CRC it & 1H5 5 3
0: =X
[1] AUTOINT L+ PAZhLE CRC i
SEHNE . ROM 203 CRC
CRC 25 SR g4t
(o] CRCPNT | 0: 52HX CRC_DR ¥jj v ff) 42 16 £ CRC &5 AU 8 fir
1: 3ZHL CRC DR Vi A Y2 16 £7 CRC &5 5= 8 i
R AT CRC 5T, Bt CRC_CR[AUTOINT] =0,
34.5.2 CRC_DIN (0x4021)
AL 7 | e | 5 | 4 | 3 | 2 1 0
L HK CRC DIN
eyt W W W W W W
HEAE 0 0 0 0 0 0 0 0
YA ZHR iR
CRC i N £ s
RER A 2 A7 2 BN — DRI, CRC #idk [ Sh7E B CRC 45 IRt |,
AN\ N 2 } + -y +
[7:0] CRC DIN Pl NBURE T8 B CRC 4551, 7 255 CRC 45 5.
HE WFARE - NEEAS, BRI AR . SRR R R
0x00

34.5.3 CRC_DR (0x4023)

fir 7 | e | 5 | 4 | 3 | 2 | 1 | o
42 Fr CRC DR
HAY R/W R/W R/W R/W R/W R/W R/W R/W
=X DAIEN 0 0 0 0 0 0 0 0
Az £ iR
CRC &5 Fr
[7:0] CRC_DR | BRIREL. HUharfF4emy, St %5 /745 CRC_CRCRCPNT] Kk 1 1] 1) 42
CRC %5 B0 8 Arif A% 8 £

34.5.4 CRC_BEG (0x4024)

[0A 7 6 | 5 | 4 | 3 | 2 | 1 | o

A H5 RSV CRC_BEG

KA - R/W R/W R/W R/W R/W R/W R/W

p=E0KEN - 0 0 0 0 0 0 0

AL AR iR

(7] RSV {RE
E 2l iH& CRC [ ROM A2 4h Fr [X.

[6:0] CRC BEG | f5: 4nff CRC BEG WIMEZ 1, WIHBhTHE CRC HLfibl Ny 1¥256 = 256,
b FREME A XS — NI
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34.5.5 CRC_CNT (0x4025)

iz 7 6 | 5 | 4 3 2 1 0
42,5 RSV CRC CNT
Ay - R/W R/W R/W R/W R/W R/W R/W
SAE - 0 0 0 0 0 0 0
(DA S iR
(7] RSV (e
H )] CRC 14 (1) i X (wi #% &=
[6:0] CRC ONT | MHfEE X 7 FE 14 CRC A 1Y ROM B X [ fmAe &, 33 B 7T v s [ 3h CRC i
S5 X
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35 {AHRIREL

35.1 {RERIRZVE T

SRR =R TR %, FRYURIEEIR. 1815 E 4745 PCON[IDLE]JF1 PCON[STOP]f)

{HIEFEA A AR

BRI AR TAE R AL 25 3k 35-1 Jom:

# 35-1 DB

LR ik MR ThetERe
P ey TR T T

i %iﬁ%ﬁ%%m,hﬁﬁﬂéﬁ \A Sk, PR AT
CPU Il 8 %, HAhThRE R (Tl

FEAL P TAE, dHiEkisikeE, &l S Resert/Debug 7 DhFEMR, PERERIE
T B BT 3 &
Flash VREEMEAR . BEIUPRESEP RS | AN T, RTC FIKT,

[ S, MCU B Bk A ENBEAR | 10 B2 F PL. 7/P1. 17 , s

IR W, BOEADC. FOC. WKENHBEECL | HiTAs{h, AN TREARAR, PERER

MT 2. IR Reset/Debug &1

7

[1] FENBERRA S @ WEE A 3 %150
PCON = 0x02;

_nop_();

_nop_();

_nop_();

[2] P1.A A S R e R AR e BE AR AR, ) F5CE P1_PU[P11HV_EN]=1.
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35.2 (MRIER 51735
35.2.1 PCON(0x87)
AL 7 | 8 5 4 3 2 1 0
4 FR RSV GF3 GF2 GF1 RSV STOP IDLE
eyt - - R/W R/W R/W - R/W R/W
HEAE - - 0 0 0 - 0 0
YA R ik
[7:6] RSV R
(5] GF3 WHbRENL 3
[4] GF2 HFAREAL 2
[3] GF1 WA EAL 1
[2] RSV PR
(1] STOP B A NBEARAR X, e s B RS E 30 0
(0] IDLE S A BN, Mg s AR E shiE 0
etz PCON[STOP:IDLE]:
00: IE%H
01: fF#l
1X; HEAR
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36 fLEB(RIF

36.1 {LEBRIPTEIN

GFSCRF Flash e o i, TR0 Z 7 AR B sz Bk P #AE. 2
Flash #hn )5, B foikie i, A el it CRC AR LUAEF & 75— 2.

36.2 NI RIFIE(EIREB

| o 2 o = s J Hx | &F wv.ve > S8 '-1 u‘ s w ‘z‘ EJ" -
EDb = ¢ @
ket KA Options for Target ‘Target 1' X
Bevice' Target I Output I Listing] User l C51 I A51 | Li51 Locatel LXs1 Misctilitiesl
€ Use Simulator Settings || & Use: [Fortor C51 FICE Drver EI
[ Limtt Speed to Real-Time |
[V Load Application at Startup [V Run to main() [V Load Application at Startup [~ Runto main()
Inttialization File: Inttialization File:
Restore Debug Session Settings - Restore Debug Session Settings
vV Breakpoints [V Toolbox [V Breakpoints ¥ Toolbox
[V Watch Windows & Performance Analyzer [V Watch Windows
[V Memory Display [V Memory Display
CPUDLL: Parameter: Driver DLL: Parameter:
[s8os1.DLL  [pFUs880 [s8051.DLL  [pFUGB80
Dialog DLL: Parameter: Dialog DLL: Parameter:
[pcvao  [eFuseso [revapLL  [pFussso
0K I Cancel I Defaults l Help

K 36-1 AR fRA L E
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FUGBBB0 Register Config X

Cache Opbons
[~ Cache Data ¥ Encrpt Enable
[T Cache Xdata Full Encrypt

| J
ﬁ I~ Cache Code

LVD Setting
~ [~ LV Interrupt En ™ Watch-dog Enable
LVR Config LW Config

 3.0v oY, ~ N ™ FICEK_MOD
3.5 * 3.8V Cav W

Clock Setting
System Clk Setting
(v Internal Fast Ck

N o |

K 36-2 fUid frI A Ry

B2 Yok

1. 4TJF 8051 I K THE, 4i%nii#t\ Target Options 1 7fi%#% Debug &I, %M K
36-1 i Tik$E, I Settings #EN F—0 % &
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