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13.2.53  FOC_CR3 (OXADEE) .ooveveuiuiiieieteniniristeieteseesessetesenesessssetesesesessssetesesenessesesesenenessssesenenssans 155
13.2.54 FOC_DKP (OX409C,0X4090 ) ..oveuiuiririieieieniniirteieseneesessetesesesesessste st sese e sesseseseseneneaes 155
13.2.55 FOC_DKI (OX409€,0XA09) ...c.oiueuirieiiieieirieuireeesieteestenesteeesesteessesessesessseenessenessesessssensenas 156
13.2.56  FOC__IAMAX (0X40da,0X400D) ..c.oiiiiiieieiiiirieieieeirisieie ettt ee 156
13.2.57 FOC__IBMAX (0X40dC,0X40A0) ...ciriririeieniiirieieieiiiriseeiesenesesestete e st sessese e sees 157
13.2.58 FOC__ICMAX (0X40de,0XA00F) ...ceeiriieeieeeieeeeieiees et e et sseneeas 157
13.2.59 FOC__EMF (OX40€0,0X401) ..cooiiriieiereuiriririeietenetseetetesenesesessstesesesesessesesenesesseseseseneseaes 158
13.2.60 FOC__UDCPS (OX40€2,0XA0€3) ..cererueueremiriririeieieneneressetesenesessssesesesesessssesesenesessesesesensnsns 158
13.2.61 FOC__UQCPS (0X40€4,0XA0E5) ...ecceeeeueireeuireeieereeestesessesesessaessesessesensssesessenessesessesensases 159
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13.2.62 FOC__UQEX (OX406,0X40€7 ) w.oouveeeeeeerceeeeeessessssnsssssenssessessssssssssssssssssssssssassssssssssnnes 159
13.2.63  FOC_ID_LPFK (OXA0E8) ...oovvevereeeeeeaseessesssssesssssssssessssssssssssssssssssssssssssssssssssssssssssnnes 160
13.2.64 FOC_IQ_LPFK (OXA0E9) ...oooverveseeeeeeeaeeeesseessssesssssssssessssssssssssssssssssssssssssssssssssssssssssnnes 160
13.2.65 FOC_KFG (0X408a,0X40€0) ..oooviiuieieiecteeeeteete ettt ettt ettt ettt et et reeae s 160
18 TIMILueovereeeeeeeeeeesesesesesesesesesessssssssssssesesesessssessssssssssssssesesessssssesessssssssssssesesesesesesssesssnsnsnes 162
14.1 TIMErL FEAVEBEI oottt 162
1401 TImMer TFELBLTT oottt 163
14.1.1.1 TIMEr CloCk FEHZE oottt 163
14.1.1.2 B N 1 OO OO O T 163
14.1.1.3 B B T T B v vttt sttt ettt a e 164
14.1.2  BNTEI IR oottt 165
14.1.2.1 TEI oot a ettt a ettt 165
14.1.2.2 DI = OO 165
0 S IV A L= = OO OO 166
o = 1) N = OO 167
14.1.5  TIMEIL HHHT 1o bbb bbb 167
14.2 BLDC JTIBIRETH oo vee ettt ss s sa st a st nesnennaans 168
14.2.1  BLDC [RZSEIHA oot 169
14.2.2  BLDC FI LAEJEER coooooeeeeeeeeeee ettt 170
14.2.2.1 B0 FEEZEUE <ottt 170
14.2.2.2 FERH oottt 170
14.2.2.3 60 BRI ..ovoevoeeeeseee ettt ettt 171
14.2.2.4 BRYIEIEIIL. v vvevvsere ettt ettt bttt bbbt 171
14.2.2.5 zep FIHAHITATE (CZEIRFEAHD oottt 171
14.2.2.6 TBYE PRI e vee vttt sttt s et a ettt naenaes 172
14.2.3  BLDC [ITTRAI TR cooreerieteeeese sttt 172
14.2.3.1 ELIR B TR oottt 172
14.2.3.2 BTG BATTEIR o oeeeeeeeeee ettt 173
14.3 ADC P AT R 5 et 173
14.4 TIMEIL ZF AT R cvoevevritetete ettt sttt ettt bbb bbbt b bbbt bbbt s 175
1441  TIMI_CRO (OXA0B8) ooourveeerceeseesesesssessessssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 175
1442 TIMI_CRL (OXA069) oovuoreeeerceeeeeseseeeseesssaesssseessssssssessss s sss st sssssass s s sssssanees 176
1443 TIMI_CR2 (OXA0BA) ooveeeeeeeceeseeeeeeessssessessssessssssessess s s sss s sssssass s sass e sssssannes 176
1444  TIMI_CR3 (OXA0BB) oovureeeerceeeeeeseesessessesssssesssssssssssssssssssssssssssnssssssssansssssssssssssssssnnes 177
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1445  TIMI_CRA (OXA0BC) oorvereeeeceeseeseseessessesseessssssssssssssessssssssssesssssss s sssssasssssssssssesssssenees 177
14.4.6  TIMI_IER (OXA06D) ...ovureeeeeceeseeseieeeeeeesseessssesssssssssssssssssssssssssssssssssssssssssssssssssssasssnnes 178
14.4.7  TIMI_SR (OXA0BE) w.ooevereeeeceeeeeeieeeessees s ssssessesssss s s se s sss s s sssssansssssssssessassannes 179
14.4.8  TIM1_BCOR (OX4070;, OXA071) .oorvereeeeeceeeeesiesesnssssesssssssssssssssesssssssssassssssassssssssssenses 180
14.4.9  TIM1_DBRX (x=1~7)(0X4074+2*X, OXA075+2*X) c.ovurrerreeeeerrsrnrensssssesssssesssssssessessssnens 180
14.4.10 TIM1__BCNTR (OX4082, OXA083) ....evueveeeeceerereeeeressessessssssessssssessssssssssssssssssesssssssens 182
14411 TIM1__BCCR (OX4084, OXA085) ....cooovverreererressssssissesssissesssssssssssssessssssssssssssssssssssssnses 182
14.4.12  TIM1__BARR (OX4086, OXA087) ...ovverveverecerrresesresssssesssssssssssssssssssssasssssssssassssssssens 183
14.4.13  TIM1__RARR (OX4088, OXA089) ....coeveeeererrererrersresssssessssssissssssssssessssassssssssssssssssssens 183
14.4.14 TIM1__RCNTR (OX408A, OXA08B) ....ooeevereeerereeneessenesssesssssssssssssssssssassssssssssssssssanses 184
14.4.15 TIM1__ITRIP (OX4098, OXA099) ...ooeveeeeeceerriesessesssesessssssssssesssssssssesssssssssssssssessseens 184
14.4.16 TIM1_UCOP (OX408C; OXA08D) ...ooooveveeeerceerveeiessessessessssssssssesssssssssessssssassssssssssssnsens 185
14.4.17 TIM1__UFLP (OXA08E, OXA08F) ....cooovveeeeereerresseensessesssissesssssssssssssssssssssssssssssssssssssannes 185
14.4.18  TIM1__URES (OX4090, OXA091) ..ooveeveeereceeeseesessessessessssssssssesssssssssesssssssssssssesssssenens 186
14.4.19 TIM1__UIGN (0X4092, OXA093) ..ovveveeeeeerrsiesessesssssessssssessssesssssssssssssssssssssssesssssssens 186
14420 TIMI_KF (OX8094, OXA095) ...oveevereemreeseesessesssnsssssesssssssssssssssssssssssssssssssssssssssssssnses 187
14.4.21 TIM1_KR (OX4096, OXA097) .oooovorveeeerrereesresesssssssssssssssssssssssssssssssssssssssssssssssssssssens 187
14422 EXTO (OXAOFO) oovvoiveieecveeeeeeesseseeseseessssses s s s ss s ss s sss s sess s 188
15 TIMZueivererereeeeeeeeassesesesesesesesssesssssssssssssesesesessesessssssssssssssesesesssesesessnsnsssssnssesesesesssesnsesssnsnsnes 189
15.1 TIM2 BB ETEIH oottt sttt 189
1500 BRI B oot 189
15.1.2  TIM2__CNTR FUEEE FITEEL oottt 190
15.1.3  BTHIBET oo 190
15.1.3.1 TIM2__ARR/TIM2__DR FIEEE oot 190
15.1.3.2 By A e G VOO 190
15.1.3.3 PWIM BRI ettt sttt 190
15.1.3.4 T EE ottt bbbttt 191
15.1.4  HIAAS S UEIEFLIIREI ..ottt 191
15.1.5 BN HMEr BRI oot 192
15.1.6 BN COUNTET FEIR .ottt ettt ettt n s et es s e e s eens 193
15.1.7  QEP&RSD BT . ...oooeeeeeece ettt 194
15.1.7.1 RSD I LB ZERAE oottt 195
15.1.8 B IEAET oo 196
15.2 TIM2 ZEAFRE oottt s s es e s a s s e s s st snssesasnaenanean 198
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1521 TIM2_CRO(OXAL) w.ooorverreeveeeeeecsessessssesssssesssessssssssssesssssss s ssssssessssssssssssssasssssssssssssssssennes 198
15.2.2  TIM2_CRL(OXAD) w.ooorverreeeereeeeeeesesesessssssesssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssnnes 199
15.2.3  PLLPF_CR (OXFD) oooveeeeeeeeeeesseeseessssssssesssssesssssss s ssssssssssssssssssssessssssssssssssssessssssnnes 200
15.2.4  TIM2__CNTR(OXAA,OXAB) ....oovoveeeaieeeaeeeseeesessessssssessessssssss s sss s sssssssasssssssssssesssssennes 201
15.2.5  TIM2__DR(OXAC,0XAD) ....oorvereereeeesieeeaeseesseesessessessssssessssssssssesssssssssssssssssssssssssssesssssnnes 201
15.2.6  TIM2__ARR(OXAE,OXAF) w..oovvoreerreeeesseeeeseessesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 202

16 TIMB/TIMA ..ceeeeeeeretereeesetesessss s s e s sesesessssssssssssssassssesesssssessssssssssssssssesesesesssessssssnsnsnsnsnsnenes 203
16.1 TIM3/TIMA FEVE DI oot 203
oo 1 1 1 SOOI 203
16.1.2  TIMX__CNTR HIEEE FITFE oottt 203
16.1.3  HAHIBEIR oottt 204
16.1.3.1 Ly AL a5 VOO 204
16.1.3.2 PWIM BELIR oottt 204
16.1.3.3 R X OO 204
16.1.4  HIAAS SUEIRFILIIIEI ..oovoeeeeeeeeeee et 205
16.1.5 AN HMEr BRI oottt 205
16.2 TIM3/TIMA ZETERE oot ses s s s sss s s s s s ensenaneas 207
16.2.1  TIMX_CRO(OXIC/OXIE) (XZ3/4) ooiveeeeeeereeeeereesseeeessssses s 207
16.2.2  TIMX_CRI(OXID/OXIF) (XZ3/4) ooiveeveereeeereessessssseesssssessessssssesssssssssssssssssssssssssssssnnes 208
16.2.3  TIMX__CNTR(OXA2,0XA3/0x92,0X93) (XZ3/4) oovveeeeeeeerereeereseesseesesseesssssessass s sssssannns 209
16.2.4  TIMX__DR(OXA4,0xA5/0X94,0X95) (X=3/4) ....oveivveeereseeiseessessessssssssesssssesssesssssesssennes 209
16.2.5  TIMX__ARR(OXAB,0XA7/0X96,0X97) (X=3/4) ..ouiveereeereeireeseesseesssssessesssssssssasssnsesssennes 210

17 SYS_TICK.eueueuerreeuetesreeesssesssessssssessssassssssssssssssssssssesssnssesessssssessnssesessnssesssssnssesesnssssesssnssesns 211
17.1 FEAVETEIH oot 211
17.2 BFTERR e oeeeeeteeteese e et e st s ettt a ettt s e sttt s e st en s 211
17.2.1 DRV_SR(OXA061) ...oovorverveecvereeeneeeseanssssssssssssssss s sssssssssssssssssssesssssssssssssssssssnsssessssssssnees 211
1722 SYST_ARR(OXA064,0XA065) .......oovvoveereeeressesssnssessssssesssssssssssssesssssssssssssssssssesssssssssssnses 211

RS 0 T4 |V T Y 213
18.1 FEAE T vttt bt 213
18.1.1 AT M eeueieueieisee sttt bbbttt 213
18.1.2  HTHIAEHIAEII oot 214
18.1.2.1 TEBLEL AR oottt 215
18.1.2.2 BEIR IR oottt 215
18.1.2.3 T s AL OO 216
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18.1.2.4 T AL MOE et 217
18.1.2.5 T oottt ettt 217
18.1.2.5.1 A TLIE BT oot 217
18.1.2.5.2 FG BT oottt 218
18.1.3  PWM KB (fGE T FUBBL2) oot 218
18.1.4 6N Predriver f3 GEF T FUBBBL/FUBB62) .....eveveceeeeeeerecreeeeeeeeiesieeae e, 219
18.2 BT AT B e oeeeeeereeeesseese e st es sttt ettt a s et e 221
18.2.1  DRV_CR (OXA062) ooorvoverreeeeeeeseeesesseesssssesssssessssssssssesssssssssssssssssssssssssasssssssssssssssssnnes 221
18.2.2  DRV_SR(OXA0BL) w.oeoverreeverreeeeseeessesssessssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssnnes 222
18.2.3  DRV_OUT (OXF8) ouoeveeeoceececeessesesesssssessssessssssssssssssssssssssssssssss s ssssssssnssssasssssssssssnnes 223
18.2.4  DRV_CMR(OXA05C, OXA05D)........oveueereeeeeeeeseessesssssssssesssssssssssssssssssssssssssssssssssssessssssnnes 223
18.2.5  DRV_ARR(OXA0SE,OXA05F) w..o.vovereeeiereeoeessesesssessssssesssesssssessssssssssssssssssssssssssssssssssssennes 225
18.2.6  DRV_COMR(OXA05A,0XA05B) .....cvvrrerreareeesesessessssssssesssssssssssssssssssesssssssssssssssssssssssssnses 226
18.2.7  DRV_DR(OXA058,0X8059) ........orrvererrersseeseessessessssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 226
18.2.8  DRV_DTR(OXA060) .......oveverreeeereveseessiessssssessessssssessssssssssesssssssssssssssssssssssssssssssssssssesssssssnes 227

19 Watchdog tIMer(WDT) ....cciiiiiiiiieeiiieiiiiiieniennseessiensennnnsssssssessennnsssssssssssssnnnsssssssssssssnnnsssssssssanes 228
19.1 WDT 3 T TE R I oottt seesennsees 228
19.2 WDT FEAE UL vttt 228
19.3 WDT ZFAERE v teveeseeeeesseeses s sse st s e s s st s st es s s e saessessassn s s sansaesaesannsees 228
19.3.1  WDT_CR (OXA026) ecoveveeeeeeercreseeseseessssessaesssssessssssssssssss s sss s sssssass s sass s sssssansns 228
19.3.2  WDT_REL (OXA027) oooveereeeeeieeeeeseeesesses s sss s ssssss s ss s sss s ssss s ssss s 229
20 RTC GHFHIIRIE coovevereerereeeeereseee e seeee s seses st s st es s ses s s s s s st sasseses s s s sesesassesesesassasene 230
20.1 RTC ZEATIEEHEIE] oottt 230
20.2 RTCEEAE VI oottt sttt 230
20.3 RTC ZF TR rveveveseeseessesseeses e s s st s s s s s s s s s s st es s s e s sasst s s s st s s saesesnsn s 230
203.1.1 RTC_TM  (OX402C,0X4020) w..oovvoiveeeoeveeeeeeeseeeesseessessess s seas 230
20.3.1.2 RTC_STA (OXB02E) .ecveveeeveeeereseeeeesssesses s sessessses s ssss s ssss s sss s reas 231
20.4 B BT .ottt bbbt b s 231
2041 TAT AT e eeieeieee ettt sttt 231
20.4.2 BT B et ettt sttt 232
20.4.2.1 CAL_CR (OXA044,0XA045) ....oooveevesresressesseessesssissssssssssssssssssssssssssssssssssssssssssssssnes 232
3 T o PP 233
21.1 TO FEAETEIH vttt sttt 233
21.2 1O BF AT orvereeve e eeee s ses e s s a ettt ettt naen e 234
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21.2.1  PO_OE (OXFC) worveeeeeeeeeeeeseeseesessss s sss s s s s s s s saesssn e 234
21.2.2  P1_OE (OXFD) eoevceeeeeeeeeteeeeeee et tee s sae st s st sesa st sessesas s sessensesaes 234
21.2.3  P2_OE (OXFE) ooeiiceeeeeeeeeteeteeee ettt s st ss e s st s s s st enaenaesaes 234
21.2.8  P3_OE (OXFF) oioeeeeeeeeeeeeesesseesessesss s st s s s s saesssn s 235
21.2.5  PA_OE (OXED) ooeiveceeeeeeeeeteeeeeeesee e tee s sae st s st ssesae st s sa s senaesaesaes 235
21.2.6  P1_AN (OXA050) ..oiuieeeeeerieeeeeeseesstessessesessessessesse s s sessssse s sessessesaesasssssssesassassessessesanes 235
21.2.7  P2_AN (OXA051) woooeeeeeceeceeeieeeeeeeessesss s sse s s s s s s sasnssaas 236
21.2.8  P3_AN (0XA052) w.oovieeeeeeeeeeeeeeeeesesseesessesessssessesse st sesa st esaess s s s s saesassassessenaesaes 236
21.2.9  PO_PU (OXA053) w.oooeieieeeeieeeeeeeee s ieeseese s sessessesse s ss s sss s sessessesas s sssessesassassessessesanes 237
21.2.10  P1_PU (OXA054) w.ooooeeeeceeceeeseeeeeeesesesesses s sassssssss s ses s sassssssss s s ssssssssssss s s ssssassassssans 237
21.2.11  P2_PU (OXA055) w.oeueeeeeeeeeeeeeeeeeseesssessessssessssesssssessssssesssssssas s sessesassassssssssssssassesssssssanes 237
21.2.12  P3_PU (OXA056) w.oooveeeeeeeeeeeeeeeeeeesssessessssessssessessessssssessssassas s sessssassassesssssessssassesssssssanes 238
21.2.13  PA_PU (OXA057) woeeeeeeeeeeeeeeeeeessssss s s sassssssssss s sassassssssssss s sssssssssssss s s ssssssssssssens 238
21.2.14  PH_SEL (OXA0AC) .oouieeeeeeeeeeeeeeeeteeseeeeeae s ses s sae s ses s s st essssas s sssssaesassassenassassanes 238
21.2.15 PO (0x80) /P1 (0x90) /P2 (OXAO) /P3 (OXBO) /PA(OXES)....coiveerererrerrererrrrerearenrans 239

. I\ o o OO OOV 241
22.1 ADC THHEHER ..ot ene s 241
22.2 ADC FEAE VLI .ottt 241
p B R 1) 2 T = 5 VTR 241
22.2.2 ADC fHIRIETN oottt 242
22.3 AADC BT TR evrvvevseeeiesesssesssse sttt s st ettt bbbt b et R ettt 244
22.3.1  ADC_CR (0XA039) ...oeoeeeceeceeereeeeeeeeeesssssessesseesssssssss st sassssssssss s ssssssssesss s sassssssssssnssaas 244
22.3.2  ADC_MASK={ADC_MASKH,ADC_MASKL} (0X4036~~0X4037) ...coccvvrrerrrrrrrrmrerresrerneenens 244
22.3.3  ADC_SCYC={ADC_MASKH[7:4],ADC_SCYCL) (0x4036[7:4],0x4038) ......cccceerrrrrrrrrnnn. 245
22.3.4  ADCO_DR={ADCO_DRH,ADCO_DRL} (0X0300~~0X0301) ...ccevrrrrerrerrrrrrrmrrererrrrerseesernerens 246
22.3.5 ADC1_DR={ADC1_DRH,ADC1_DRL} (0X0302~~0X0303) .....cccceerrrrrmrrrrrrrrrrrrrereereeresrrrens 247
22.3.6  ADC2_DR={ADC2_DRH,ADC2_DRL} (0X0304~~0X0305) ....cceccsrrrrrrrrrrrrrrrrrrrereereereersrens 247
22.3.7  ADC3_DR={ADC3_DRH,ADC3_DRL} (0X0306~~0X0307) ...cocevrrrerrrrrrrrrrrererrreresressesnenens 248
22.3.8  ADC4_DR={ADC4_DRH,ADC4_DRL} (0X0308~~0X0309) .....ceccserrrrrrrerrrrrrrrrrrereereessensnens 248
22.3.9  ADC5_DR={ADC5_DRH,ADC5_DRL} (OX030A~~0X030B) ....ceocerrrreerrerrerrrrerreereereesenanens 249
22.3.10 ADC6_DR={ADC6_DRH,ADC6_DRL} (OX030C~0X030D) ...ocevrrrerrerrerrereerrreresrensesnenens 249
22.3.11 ADC7_DR={ADC7_DRH,ADC7_DRL} (OX030E~0X030F) .....cecceerrrrrrrerrerrrrerreereereeseeneannns 250
22.3.12 ADC8_DR={ADC8_DRH,ADC8_DRL} (0X0310~~0X0311) ..ccccecsrrrrrrrrerrrrrrrrreereereeseensnnns 250
22.3.13 ADC9_DR={ADC9_DRH,ADC9_DRL} (0X0312~~0X0313) ...occeeerrrrrrrrrrrrrrrerrrereerensesnenens 251
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22.3.14 ADC10_DR={ADC10_DRH,ADC10_DRL} (0X0314~~0X0315) ..coccevresrrrrrrrrrmrrrrrrrrrrrerrrennes 251
22.3.15 ADC11_DR={ADC11_DRH,ADC11_DRL} (OX0316~0X0317) ..coccivremrrrrrrrremrerrrsrrmresrrnnes 252

23 DAC..uiiiiieeeeresesesesesesesesess s s s s s bbb s st s bbb bbb a e bbb s bR AR R bbb bbb s s s s e s ane 253
23.1 DAC THEEHER ...ttt sttt 253
23.2 DAC ZFAE R e vveevieveeeeseeeeeeeee s ses e s st s s s e st a et ettt ettt s e 253
23.2.1  DAC_CR (OXA035) .ovoieeieeceeeeeseesssesesssesssssssssessesssssssssssssssssssssssssssssssssssssssssssssessssssnnes 253
23.2.2  DAC_DR (OXA04B) ...oooeeeeeceeeeeseeeeeeseessesses s sesa s sssss s sss s s s s ssssss s sssssennes 254
28 DIMA...cuceieeeeeeeerereseseseseaesesesss s s se bbb st s s s s s s s e be b s e bbb s bR AR R bbb bbb s s s s aeane 255
24.1 DMA THRE GBI oot ss s s s sses s 255
24.2 DIVMA ZFTERR oo eeeeeeeeessee e see e s sttt s s st s s st s s s st s e st s s s st e s s saenen s 255
24.2.1  DMAO_CRO (OXA03A) .oooieeeeeeeseeeeeeeseeeseesesssssesssesssssses e ss s sssssesssssssssasssssssssssesssssennes 256
24.2.2  DMAL_CRO (OXA03B) .ooooeeeeieeseeeeieeesseesssssessssseessesssssssssessssesesssssssssssssasssssssssssessssssnnes 256
24.2.3  DMAO_CRL (OXA03C) oooveeceeeeeseeeeieeessssesssssesssesssssssssssssssssssssssssss s ssssssnssssssssssesssnsennes 257
24.2.4  DMAL_CR1L (OXA03E) ooiieioeeeeseeeeeeeeeseesessessssse e s ssses e sssss e sssssssssssssssssssssssesesssannes 258
25 VREF BEHLIE c.ooevireerrerestseneetssesessessestsesse st s et s e ssestssesasssssessssessesssssssessssessesessesssnsssessesesses 259
25.1 VREF FEHLFEAE I oottt annns 259
25.2 VREF B ZEERR cooveeveeeeeeeeeeeseee s ss e s s s ss et sn s nsses s snenses 260
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1 FEHRNA

11 H5iE

W R
FU6812L2:
Y = B (VCC_MODE=0). VCC=5~24V
XU A5 A (VCC_MODE=1), VCC2VDD5. VCC=5~36V, VDD5=5V
B YR B (VCC_MODE=1). VCC=VDD5 = 3~5.5V
FUB812N2/S2/P2/V:
LR R VCC= 5~24V
FH K ERZ: VCC=VDD5= 3~5.5V
FU6862L/Q:
LR R VCC= 12~20V
FU6861Q2:
i 1. VCC_MODE=0, VCC=5~24V, VDRV=7~18V
#: 2: VCC_MODE=1, VCC=VDD5=3~5.5V, VDRV=7~18V
FU6861N2/NF2/L2
i 1: VCC=5~24V, VDRV=7~18V
B X% LE 5% ME fi 8051 A% . ME fifif: F 3)) 58 i FL L FOC/BLDC iz 54 1fil]; 8051
P A% T 2 5400 B R H o 45 a3
TR MR Z N AT 5 2T
16kB Flash ROM. i CRC K Tfe. SCRART B R AL LRI D) e
256 bytes IRAM, 768 bytes XRAM
ME: & fIGIEFER 8% (LPF). LLBIF /48 (Pl). BLDC £k, FOC ik
FLIEHA 16*16 fiidfeikias, 16 JEH 32/ 16 £ FRiZias
4 JARSe . 15 ASH TR
GPIO:
FU6812L2: 34 4 GPIO
FUG6812N2: 20 4~ GPIO
FU6812S2: 12 1 GPIO
FU6861Q2: 32 I GPIO
FUG861N2: 19 4> GPIO
FU6861NF2: 19 4 GPIO
FU6861L2: 27 /> GPIO
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FU6812P2: 21 /> GPIO

FU6812V: 13 /> GPIO

FU6862L: 20 > GPIO

FU6862Q: 20 /> GPIO

ST I 2

2 AN3E e T ) R P g 5 B 2

1 ANSCHE QEP (IEASYbS) fift g FE i I 5
1/ BLDC HiML* FH e i 2%

1 Al E B 2

1 /> RTC 5E i 2%

I2C/SPI/UART #:1, WficE DMA X kf

e
12 7 ADC, 0.9uS ##ifa], mlik$FWNE VREF. 4h# VREF /E2 % H &
ADC i@ iE %]

FU6812L2: 12 i@iH
FU6861Q2: 12 jfiX
FUB6812N2: 7 il
FU6812S2: 5 i#iH
FU6861N2: 9 iff
FUB861NF2: 9
FU6861L2: 11
FU6812P2: 9 ifiiX
FU6812V: 7 ili4
FUG862L: 8 iEiE
FU6862Q: 8 j#i&

WHE VREF 2%, HlE 3V. 4V. 4.5V. VDD5 (FU6812S2/P2/V R fiti%k#% VDD5 NP

MZ%)

M E VHALF(1/2 VREF)Z: 2 i !

3 MSTIEHCR S (FUBB12N2/S2. FUB861N2/NF2 Jy 1 AN ris Hik #%)

3 PR L3R

9 fi DAC

IR A7 .

PWM i H (& T FUB812L2/N2/S2/P2/V)

6N Predriver % ! G& F T FU6861Q2/N2/NF2/L2. FUB862L/Q)

i
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W BLDC il 3CFF B ah Al BRI, SCRF HALL. BEMF A2 E el

B FOC zhZ el X = HBHHERAE (FUB812N2/S2. FUG861N2/NF2 H 57
S NENHEREER/ B0 = )

B FOC IR#h 3 it i

B R
N B 24MHZ£2% i if IR 3 4%
B 32.8kHz fKi# k% w4

B Watch-dog

B Ll FICE Ph R Bt/E L 0 I fE

REV_1.03 19 www.fortiortech.com



Fortior Tech

ad FU6812x2/61x2

12 HMRims

T/ 1B BLDC/PMSM. = AH/BE AR FEHL. Al i EAL o
ML, EANL. BB EHE . RS, X, T XML, KE. EFHL. HE1%. H)
T E.. fifiss,

1.3  #hk

FUBB12x2/61x2/62x2 ZFI & — K 4E/K 8051 PIAZ AN HiHLEz ] 51 B (ME )iy w1t Bt H LI 5 & H
O R, 8051 PWAZALFLE NS5, ME ACFRFEALSERT F855, WUZ W F) T A S5 Fh s 14 e AL 1
Forp 8051 WAL KRR -4 FE DN AT B 2T, 5Oy Wi A i BHECR 2% LLACs | mii ADC.
P/ %% .CRC.SPI.12C.UART. Z f' TIMER.PWM %:3h ¢, W & & % LDO, i& i T BLDC/PMSM
HALII T\ . SVPWM/SPWM. FOC BREH% i o

FU6812/61/62 X jj| 2% Driver %17, FU6812 4 PWM #i i ; FU6861/FU6862 4 6N Predriver
it o

FUG812 A AN A2 45 : FUB812L2(LQFP48). FU6812N2(QFN32). FU6812S2(SSOP24).
FU6812P2(LQFP32). FU6812V(SSOP24)

FU6861 17 A~ [A] #f %5 /£ & : FUG861Q2(QFN56) . FU6861N2/FU6861NF2(QFN40) .
FU6861L2(LQFP48)

FU6862 A A [FHf 34 FUB862L(LQFP48). FUB862Q(QFN48).

NAETHER X 5, J5 200 18 0 B AR B R 38 M R i DU o M £, &K
FU6812x2/61x2/62x2 51|t Fr A7 (14 «
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1.4  REGEE

141 FU6812L2 INsEEE]

X 1ovee

LP HBIAS

MOSI

<«—>» MISO

SCL
SDA

P0.0/SDA [

P0.1/SCL/TIM4 [X

P0.2/HALLO [}

P0.3 [

PO.4/NSS [

P0.5/MOSI/TXD [
PO.6/SCLK/RXD [}
P0.7/MISO/TIM2S/CMPXO %}
PLO/TIM2 [

PL.1/TIM3 [X

P1.2/FICED
P1.3/HBIAS/CMP1PS [}
P1.4/CMPOP/AD10/HALLOS [
P1.5/CMPOM [}
P1.6/CMP1P/AMP1P/ADI/HALL1S [}
P1.7/CMP1IM/AMPIM [
P2.0/ADO/AMP10 %
P2.1/CMP2P/AMP2P/AD8/HALL2S X}
P2.2/CMP2M/AMP2M [
P2.3/AD1/AMP20/CMP4P [}
X

X

X

X}

X

X

X}

X

X

X}

X

X

le> Nss
[ €> SCIK

o

s}

e VD

i T LDO5 | LDO18
3

[a}y=)
3
UART | ICE | [RESET| [ cRC |

b

[ oma | [TIMER4 | [ TIMER3 | [ TIMER2| [ TIMER1 |
A

T >

12C

PORTO (<> ¢

«— cwvp2p
HALL/ ¢ cmp2m
BEMF ¢ cmprp
<1: <«— CMPIM

<«— CMPOP
<— CMPOM

= o (]
= 2 2
F [ [

PORT1 [€»|

jelvliw)

— T T T

o'g'o!
§<C§<c

seaes

—r
[

2
P2.4/AD2 PORT2 1>

P2.5/AD3
P2.6/CMP3M/DAO/AD11
P2.7/AD4/CMP3P/AMPOO/CMP4AM
P3.0/AMPOM
P3.1/AMPOP
P3.2/AD5/VHALF
P3.3/AD6/RXDS
P3.4/AD7/TXDS
P3.5/VREF

P3.6/HALL2

P3.7/HALLL

SYS_CLK

VHALF € VDD5 i

24MHz
32.8K FOSC

SOsC

PORT3 [€»|

AD10 ——>|
AD11 ——»

AD2 —p
AD3 —p|
1>
AD5 ——»|
AD6 ——»
AD7 ——»

w
ol
4
>

cMPap |

AMP1P
AD1/AMP20

P4.1/L_DX X
P4.2/H_DX [

PORT4 <>

AMP1M
AMP2M
AMP2P

13 P00 T3eT 0 IREdIttyiiiiititliitid

ADO/AMP10

VsS X

AD4/AMPOO/CMP3P/CMP4M —

K 1-1 FU6812L2 TREHE
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14.2 FU6812N2 INsEtEE]

[X] RSTN/FICEK
X] vDD18
X 1ovec

l«—xVCe
{E VDD5
L» HBIAS

SCL
SDA

LvD

o
a
8
P0.0/SDA X! 5 DOS | LDO18
F

P0.1/SCL/TIM4 5]

<> NSS
<«—>» MISO

€ SCLK

~ <—>» MOSI
S TXD
X l«— RXD

A
ICE | [RESET| [ CRC |

|

PORTO [« ¢

v

ER3 | [TIMER2| [ TIMER1 |
A

P0.4/NSS [X|

P0.5/MOSI/TXD [X
P0.6/SCLK/RXD [X
P0.7/MISO/TIM2S/CMPXO [X

2l

[ bmA | [TIMER4 | [TI

«— CMP2P

TIM3 <>|

TIM4 <>
TIM2 <>

P1.1/TIM3

P1.2/FICED
P1.3/HBIAS/CMP1PS
P1.4/CMPOP/AD10/HALLOS
P1.5/CMPOM
P1.6/CMP1P/AD9/HALL1S

HALL/
BEMF

<«— CMP1P

PORT1 (>
<— CMPOP

<—— CMPOM

110810 110

X
X
X
X
X
X

jeRw v}

MUX
s<cs<c

P2.1/CMP2P/AD8/HALL2S [X PWM

~ I T T

Protection
i
[eX=A=}

seians

PORT2 [€»

Fault

P2.4/AD2 X

P2.6/CMP3M/DAO/AD11 X!
P2.7/AD4/CMP3P/AMPOO [X
P3.0/AMPOM [X]
P3.1/AMPOP X!
P3.2/ADS5/VHALF X

VHALF € VDD5 1

12Bit
ADC

13081 4

PORT3 (>

P3.5/VREF [X

i

AD2 —>|

o
AD8 >
AD9 ——>

AD10 ——»
AD11 ——>|

>
ADS

CMP3M/DAO

AMPOM
AMPOP

AD4/AMP0OO/CMP3P —

VsS [X

K 1-2 FU6812N2 ThHEHE K]

REV_1.03 22 www.fortiortech.com



. Fortior Tech

/ FU6812x2/61x2

1.4.3 FU6812S2 I&EIEE

4
8
s 8
g ¢
o 9
X X
o
28 [
2 ]
= g
N LDO5 | LDO18
UART FIC [RESET|
PORTO <>
PO.5/TXD [Xi€—>! ¢
PO.6/RXD [Xi€—> [ ovA | \TlMER4\ \TlMERs\ [TIMER2 | [TIMER1 |
P0.7/TIM2S/CMPXO/P1.1/TIM3 [Xi€—»| ¢ ¢ 4
< - M «— cwvp2p
> s s
IS S S HALL/
P1.2/FICED [Xi<—>| BEMF ¢ cmp1p
P1.3/HBIAS/P1.4/CMPOP/AD10/HALLOS
/HBIAS/PL.4/ /AD10/ B> b0 o <t
<— CMPOP
P1.6/CMP1P/ADI/HALLLS [Ki€—>!
< > H_DU
NES 2 > H_DV
P2.1/CMP2P/ADS/HALL2S (<>, 28 PWM PRl HDwW
& > [ DV
= —»X L_DW
PORT2 [<>] ]
P2.4/AD2 [Xi€—> &£
P2.7/AD4/CMP3P/AMPQO [Xi€—>! =
P3.0/AMPOM (X! S, 1
P3.1/AMPOP [X<—> g 8t
P32/ADSIVHALE 5t > |
24MHz X
PORT3 [<>] T ‘ T T T
o~ a 0 D o S
2 EQ N 233 S
o < =
oSa I
558 =
a o o
>33
5 <
<
[a}
<
vss X

K 1-3 FU6812S2 ThREHE K
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1.4.4 FU6861Q2 INEEiEE

x
=
=]
I
L
=z
=
1%]
o
X
w323 a o 2
=02
2335s -] 2 LVD
P0.1/TIM4 [Xi€—>| ¢ ¢ ¢ ¢ T L ¢ |
[ se ] [ uarT | [FcCE|[RESET] [ cRC |
PORTO [<>| ¢
PO.5/TXD/MOS| [K€—>] ¢ ¢ ¢
P0.6/RXD/SCLK K€ [ oma | [TIMER4 | [ TIMER3 | [TIMER2 | [ TIMER1 |
P0.7/MISO/CMPXO/TIM2S [X€—» ¢ ¢ ¢
< - ~ <«— cmp2p
s s s
= F = HALL |« cmpP2m
P1.2/FICED [ BEMF ¢ cmp1p
PO £ o <3 [
4/ / e cmPpop
P1.5/CMPOM [« <— CMPOM
P1.6/CMP1P/AMP1P/AD9/HALLLS (K€
P1.7/CMP1M/AMPIM [Xi<—>| s predriver
31,8 R vBu
P2.1/CMP2P/AMP2P/AD8/HALL2S [Xi<—> = 5 —>§ HU
e & —X Vsu
P2.2/CMP2M/AMP2M [ DI =y
= H—>p HV
PORT2 [« S
P2.4/AD2 [Xi€—>| K e vsv
6N Driver | 5 VBW
v H—>x HW
P2.6/CMP3M/DAO/AD11 [Xi< LW X VSW
P2.7/AD4/CMP3P/AMPOO/CMPAM X ~ H—>x LU
P3.0/AMPOM [Xi<—>] 3, 2 I
A z X LW
P3.1/AMPOP X P& 1280
ADC

P3.3/AD6/RXD2 [X]
P3.4/AD7/TXD2 [Xi€—»
P3.5/VREF X

PORT3 |

24MHz
FOSsC

}

AD2 —»
AD6 ——»
AD7 ——p

AD8 | 3|
AD9 ——>|
AD10 ——>|

AD11 ——»L |

CMP4P —

£

CMP3M/DAO

AMP2P

Sa
g5
2z

AMP2M
AD4/AMPOO/CMP3P —

AMPOM

AMPOP

Vss

K& 1-4 FU6861Q2 ThAEHE K
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1.4.5 FU6861N2 INEEHEE]

b4
=
S
= o
g g
2 Sl
X X
» O [=}
55 258z BE ¢
% o
P0.0/SDA K] A N N Lvb
PO.1/SCL/TIM4 (K€ i i ¢ i T i i \
[rc ][ s | [ uaRT | [ FicE | [ReSET] [ crc |
PORTO |«»|
PO.4/NSS (K>
PO.5/MOSI/TXD K€ ¢ ¢ ¢
P0.6/SCLK/RXD [XI€—> [ oma | [TIMER4 | [TIMER3 | [TIMER2 | [TIMER1 |
PO.7/MISO/CMXO/TIM25/P1.1/TIM3 X<—[ ¢ .
< ) o «—— CMP2P
s s s
= = = HALL/
P1.2/FICED Xi€—> BEMF CMP1P
P1.3/HBIAS/P1.4/CMPOP/AD10 (K€
PORTL [€> <1:
<«— CMPOP
P1.6/CMP1P/AD9/HALLLS [Xi€—>
5 Predriver |€«—{X VDRV
P2.0/ADO [Xi<—> > B X vBU
Q
P2.1/CMP2P/AD8/HALL2S [Xi€—>| > ° —>K HU
a X Vsu
o X vBv
P2.3/AD1/CMP4P [X€—>| ey
/ADL/ PORT2 [<>| B HY
P2.4/AD2 K€ e sy
6N Driver VBW
LV HW
P2.6/CMP3M/DAO/AD11 [X€—> Lw Vsw
P2.7/AD4/CMP3P/AMPOO/CMPAM [Kit—>| x — 5 L
*
P3.0/AMPOM K€—>| e W
/ & o VHALF [< VDD5 i = 5 ww
P3.1/AMPOP [Xi€—> P L2
)
P3.2/AD5/VHALF (X< A H ADC ‘
PORT3 [<> T T T T f T f T
\ 1 T
P3.5/VREF [X€—>| o a o
8 a3 9 /\8 8332 § 2
< < < S A A< < < 9( g s =
o [s] >
osa g
So5Q =
a o o
=52
<<=
<
[=]
<
vss X

Kl 1-5 FU6861N2 I fEHE R
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1.4.6 FU6861NF2 INEEER

b4
X
S
< o)
g g
2 o
X X
» O =}
< 9 3%38 2 aQ o
35 23853 EZ 2 LvD
PO.0/SDA [Xi€—»]
PO.1/SCL/TIM4 [Xj€—>! i i ¢ i T i i \
[rc ][ s | [ uaRT | [ FicE | [ResET] [ crc |
PORTO (<>
PO.4/NSS [X€—>|
P0.5/MOSI/TXD [Xi€—>! ¢ ¢ ¢
P0.6/SCLK/RXD [XI€—> [ oma | [TIMERL |
P0.7/MISO/CMXO/TIM25/P1.1/TIM3 X K
<«— cmp2p
P1.2/FICED [Ke—>| ) CMP1P
P1.3/HBIAS/P1.4/CMPOP/AD10 [Xi¢—»|
PORTL [€>|
<«— cmPpoP
P1.6/CMP1P/ADI/HALLLS [Ke—>!
5 Predriver |€«—{X VDRV
P2.0/ADO [Xi<—> g X vBU
P2.1/CMP2P/AD8/HALL2S [Ke—»| £ & HU
& —0 VsU
o —03 vBv
P2.3/AD1/CMP4P [Xi€—>| I
/ P2/4/AD2 - PORT2 [»| 1 % C;/v
: 6N Driver VBW
HW
P2.6/CMP3M/DAO/AD11 [Xi€—»| VSW
P2.7/AD4/CMP3P/AMPOO/CMPAM K€ x = H—»X LU
P3.0/AMPOM [Xi€—>| 5] e > L
o VHALF [« VDD5 s 5w
P3.1/AMPOP [Xl€—»| P L2
1)
P3.2/AD5/VHALF (X< A H ADC ‘
PORT3 <> T T T T f T f T
I I T I
P3.5/VREF (XK€ 2 aa 5 p 2a9n 5 2
< << §/a< <<22 s 3
o (s} =
SsSa Y
So5Q =
a o ()
=52
==
<
[a}
<
vss X

Kl 1-6 FU6861NF2 ZhREHER]
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1.4.7 FU6861L2 INEEHEE]

X RSTN/FICEK
X 1ovee

P0.0/SDA [X: LvD

P0.1/SCL/TIM4 [X:

i

a
o
=4
e

E

s> ™0
X l«— RXD

ICE | [RESET| [ crC |

PORTO [«»|

PO.4/NSS X!

P0.5/MOSI/TXD [X
P0.6/SCLK/RXD [}
PO.7/MISO/CMPXO/TIM2S [}
P1.0/TIM2 [

P1.1/TIM3 X

P1.2/FICED X

P1.3/HBIAS/CMP1PS X!
P1.4/CMPOP/AD10 X

P1.5/CMPOM [X
P1.6/CMP1P/AMP1P/ADY/HALL1S [X
I

Xt

Xt

I

X

X

T | L1 3

A | [TIMER4] [TIMER3 | [ TIMER2 | [ TIMER1 |
A

<«— cmP2p
HALL ¢ cmpam
BEMF ¢ cmp1p
<t <«— CMPIM

<«— CMPOP
«— cmMpPoM

TIM4
TIM3 <>
TIM2

PORT1 >

P1.7/CMP1IM/AMP1M
P2.0/ADO/AMP10
P2.1/CMP2P/AMP2P/ADS/HALL2S
P2.2/CMP2M/AMP2M
P2.3/AD1/AMP20/CMP4P
P2.4/AD2

Predriver

X
<
S
ES

<
o
cc

Vsu
VBV

Protection

PORT2 (>

Fault

VsV

6N Driver VBW

ey ey e ey

A,

v

P2.6/CMP3M/DAO/AD11 [X: w

P2.7/AD4/CMP3P/AMPOO/CMPAM [X
P3.0/AMPOM X!
P3.1/AMPOP [X

f‘ VHALF ’* VDD5 1
12Bit
P3.2/AD5/VHALF X
P3.3/AD6/RXDS X 24MHz| 2 | MU
PORT3 [«€»|
P3.4/AD7/TXDS X! Fosc | = @ T
o
[a)
o <

A
1Y)

Lw

INTO

SYS_CLK

P
o
[a]

R S b

P3.5/VREF [X:

AD5 ——»|
AD6 ——>|
AD7 ——>|
AD8 ——»
AD9 ——»

AD10 ——>|
AD11 ——>|
CMP4P —|

N

CMP3M/DAO

ADO/AMP10
AMP2M
AMP2P
AD4/AMPOO/CMP3P —
AMPOM
AMPOP

AD1/AMP20

VSS [X|

K 1-7 FU6861L2 ThREHEE]
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1.4.8 FU6812P2 THEIEE

4
g
H 8
= s
2 3
X X
@ O [a)
oz 93582 29 g
38 2355 rZE = VD
PO.1/SCL/TIMA4 [K€—>] i i i i T i i {
[rc|[ sm | [ uat | [ Fice |[ResET| [ cre |
PORTO |<> ¢
PO.5/MOSI/TXD [K€—>! ¢ ¢ ¢
P0.6/SCLK/RXD [X€—»| [ oma | [TIMER4 | [TIMER3 | [TIMER2| | TIMER1 |
PO.7/MISO/TIM2S/CMPXO [Kie—> ¢
3 2 g «— cmp2p
P1.1/TIM3 Ke—> = = E HALL/ |4 cmP2M
P1.2/FICED [X€—>! BEMF ¢ cmp1p
P1.3/HBIAS/CMP1PS X< PORT1 ¢! «<—— CMP1IM
P1.4/CMPOP/AD10/HALLOS [X€—>! <t CMPOP
PL5/CMPOM [Xie—»>! <«— CMPOM
P1.6/CMP1P/AMP1P/ADY/HALLLS [K€—>
P1.7/CMPIM/AMPIM [Xi<—>! < | > H_DU
P2.0/ADO/AMP10 [X<—>| ] ] —>X H_DV
P2.1/CMP2P/AMP2P/ADS/HALL2S [Xi€—>! »2 |8 pwm [ HDW
P2.2/CMP2M/AMP2M  [Xi<—>! & —> LDV
P2.3/AD1/AMP20/CMPAP  [Ki€—> = —>X L_bw
2
P2.4/AD2 [X€—>| PORT2 1< 3
P2.7/AD4/CMP3P/AMPOO/CMPAM K> =
E]
X O
P3.0/AMPOM (X< e 5 VHALF 1< VD05 1 =
P3.1/AMPOP [Xi€—>| g Py
P3.2/AD5/VHALF [Xi<—>! A H ADC ‘ A
32.8k | |24MHz y
PORT3 (<> p
P3.4/AD7/TXDs e—p|" 0N SOSC FOSC T ‘ T T T T T | sin(t:
5 3/8 5833 § %
4 % A< <<<g g g
O0Sa0Sa XSa o
tFzefe g 3
PORT > 32332 3s3%
o — =~
a a o
2 S S
Vss 2
3
[=)
<
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1.4.9 FU6812V INEEtEE]

o
g
s 0
£ g 8 8
1% (S =) [=]
< > > >
X B X 5
25 8 L=
e T VD
D05 | LDO18
ty 1,
[ uart | [ FIcE | [RESET| [ cRC |
PORTO (4> v
PO.5/TXD [Xie—>| ¢ ¢
PO.6/RXD (X< [ bmA | [TIMER4 | [TIMER3 | [TIMER2| [ TIMER1 |
3 2 g [«— cwmp2p
P1.1/TIM3 X< = = = HALL/
P1.2/FICED (ie—>| BEMF cMP1P
PORT1 (4>
P1.4/CMPOP/AD10/HALLOS [X€—> <t <— CMPOP
P1.6/CMP1P/ADY/HALLLS [X<—>
5 —>{X H_DU
x B > H_DV
s 2 —>X H_DW
P2.1/CMP2P/ADS/HALL2S [Xi<—> > 2 PWM 5 LU
—> LDV
PORT2 <> —>X bW
P2.4/AD2 (Xt
P2.5/AD3 [X<—>
P2.6/AD11 (Ki<—>
P3.0/AMPOM [Xi€—> 1
P3.1/AMPOP [X<—> 6t
1l
P3.4/AD7/CMP3PS [X¢—> ‘ ADC
PORT3 4> T T 4
N ™M
[= =}
<< /[
Sa
25
EE

VSS X
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1.4.10

P0.1/TIM4

P0.5/TXD/MOSI
P0.6/RXD/SCLK
P0.7/MISO/CMPXO/TIM2S

P1.2/FICED

P1.3/HBIAS/CMP1PS
P1.4/CMPOP/AD10

P1.5/CMPOM
P1.6/CMP1P/AMP1P/ADI/HALL1S
P1.7/CMP1M/AMPIM

P2.1/CMP2P/AMP2P/AD8/HALL2S
P2.2/CMP2M/AMP2M

FU6862L/Q INREHEE

vce
VDD5
VDD18

X€e—»

Xe—>

o

X€—>

X€—»

NSS
SCLK

<> MOSI

%)
=

MISO
TXD
RXD

LDO5 | LDO18

b

i 3

[ oma |

[TIMER4 | [ TIMER3 | [ TIMER2 |

TIM4 <>
TIM3 <

TIM2 <

LP HBIAS

cMP2pP
HALL/

cMP2M
CMP1P
CMP1IM
CMPOP
CMPOM

BEMF

A
i

Predriver

Protection

P2.4/AD2 Xi€—> 6N Driver
P2.6/CMP3M/DAO/AD11 [Xi€—»
P2.7/AD4/CMP3P/AMP0OO/CMPAM -
P3.0/AMPOM d‘ E
P3.1/AMPOP [Xi€—>| & 4»{ ‘ N
P3.3/AD6/RXD2 [Xi€—» 24MHz
e SEEEEEE]
P3.5/VREF o5 e nxg9g 3 2
a oo £ g
< g < < < < < g S
— zs 23 883 g
a o a o aad o
23 23 33
ES
<
VSS g
&b
K 1-10 FU6862L/Q HfEHE
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1.5 Memory Z[d

WA 2 18] 2 R4 2510 (program memory) A% ZS[E] (data memory), A4 7S [ 4l 57
E47H 1|

Data Memery (IRAM) Data Memery (XRAM) Program Memory
OxFF OXFFFF OX3FFF LOCK BYTE
O0X3FFE
Upper 128 RAM SFR Reserved Gl e
(Indirect (Direct Ox3FFC
Addressing Onl Addressing Onl
g v) g ) 0x4100
0x80
OXTE Xram SFR
. . 0x4020
Direct or Indirect
Addressing 8
ox4018| CCFGSFR User Program Area
030 Lower 128 RAM 0X4017
OOF >(Direct or Indirect Reserved
. Addressing)  0x0318
Bit Addressable 0x0317 24 Bytes
0x20 0x0300 | ADC Result(R)
Ox1F 0X02FF
General Purpose 768
Registers General RAM
0x00 ) 0x0000 0x0000

1-11 Memory 7 8] 7} i
151 Program Memory

4 7 [A] A] -4kl 0x0000-0x3FFF, S A7f5 CPU M 0x0000 JFa644T. $84 2 [AIFEAf /i
4 FLASH.

152 Data Memory

BYE 25 18] 4y N Ah EEHE %5 18] (external data memory) AN & %3k 45 17 Cinternal data
memory&SFRs),

S 27 (X AT MOVX #5471, Sy 0x0000-0x02FF .

P R 2= (B A B 1-11 TR - Ox00-0x1F L5 4 41, f341 8 4274795 ; 0x20~0x2F [f] 16Bytes
SRR bit FHEERAE; 0x30-0x7F SCHFELHT- AEAIIAIE -0k 0x80-OxFF [AI4 - Ik i 17 1] )2 RAM %%
], B3 T HEmH R SFRs. HERR 25 18] 467 T P9 45 508 25 1)
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1.5.3 SFR
R -1 KRR I RE AP 745 (SFR) Hiutik B o5t

Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
0xF8 DRV_OUT | PI_LPF_CR PO_OE P1_OE P2_OE P3_OE
0XFO B PI_KIL PI_KIH PI_UKMAXL PI_UKMAXH PI_UKMINL PI_UKMINH
0XE8 P4 P4_OE PI_EKL PI_EKH PI_UKL PI_UKH PI_KPL PI_KPH
0XEO ACC LPF_YL LPF_YH
0xD8 IP3 EVT_FILT CMP_CR2 LVSR CMP_CR3 LPF K LPF_XL LPF_XH
0xDO PSW P1_IE P1_IF P2_IE P2_IF CMP_CRO CMP_CR1 CMP_SR
0xC8 P2 RST_SR MDU_MBL MDU_MBH MDU_DBO MDU_DB1
0xCO IP1 MDU_CR MDU_MAL MDU_MAH MDU_DAO MDU_DA1 MDU_DA2 MDU_DA3
0xB8 IPO
0xBO P3
0xA8 IE TIM2_CR1 TIM2__CNTRL | TIM2__CNTRH TIM2__DRL TIM2__DRH TIM2__ARRL | TIM2__ARRH
0XAO P2 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 TIMA__CNTRL | TIM4__CNTRH TIM4__DRL TIM4__DRH TIMA_ARRL | TIM4__ARRH
0x88 TCON
0x80 PO SP DPL DPH FLA_KEY FLA_CR PCON

VE 1 HibEI 4 A28 0 8% 8 Huhk 1 25 47 2% nT 437 - hik

TE 2: XN R A e B AR S, R ERR A7, AR AEZ
AN IER
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154 XSFR
T2 Y JRFFIR D) Re ZF /745 (XSFR) itk g5
Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
0x40f0 | EXTO TIM234_CTRL CMP_AMP TSD_ADJ
0x40e8 | FOC_ID_LPFK FOC_IQ_LPFK FOC_KFGH FOC_KFGL FOC_CR3
0x40e0 | FOC__EMFH FOC__EMFL FOC_UDCPSH FOC_UDCPSL FOC_UQCPSH FOC_UQCPSL FOC__UQEXH FOC__UQEXL
0x40d8 | FOC__POWH FOC__POWL FOC__IAMAXH FOC__IAMAXL FOC__IBMAXH FOC__IBMAXL FOC__ICMAXH FOC__ICMAXL
0x40d0 | FOC__EALPH FOC__EALPL FOC__EBETH FOC__EBETL FOC__EOMEH FOC__EOMEL FOC__ESQUH FOC__ESQUL
0x40c8 | FOC__IBH FOC__IBL FOC__IAH FOC__IAL FOC__THETAH FOC__THETAL FOC__ETHETAH FOC__ETHETAL
0x40c0 | FOC__IBETH FOC__IBETL FOC__VBETH FOC__VBETL FOC__VALPH FOC__VALPL FOC__ICH FOC__ICL
0x40b8 | FOC__UDH FOC__UDL FOC__UQH FOC__uaL FOC__IDH FOC__IDL FOC__IQH FOC_IQL
0x40b0 | FOC_DMAXH FOC_DMAXL FOC_DMINH FOC_DMINL FOC_QMAXH FOC_QMAXL FOC_QMINH FOC_QMINL
FOC__RTHESTE | FOC_ RTHESTE FOC_THECOR/
0x40a8 FOC_RTHEACCH FOC_RTHEACCL FOC_RTHECNT FOC_THECOMPH FOC_THECOMPL
PH PL CMP_SAMR
0x40a0 | FOC_CR1 FOC_CR2 FOC_TSMIN FOC_TGLI FOC_TBLO FOC_TRGDLY FOC_CSOH FOC_CSOL
FOC__UDCFLTH/ | FOC__UDCFLTL/
0x4098
TIM1__ITRIPH TIM1__ITRIPL
0x4090 | FOC_IDREFH FOC_IDREFL FOC_IQREFH FOC_IQREFL FOC_DQKPH FOC_DQKPL FOC_DQKIH FOC_DQKIL
FOC_EK3H/ FOC_EK3L/ FOC_EK4H/ FOC_EK4L/
0x4088 FOC_EK1H FOC_EKI1L FOC_EK2H FOC_EK2L
TIM1__RARRH TIM1__RARRL TIM1__RCNTRH TIM1__RCNTRL
FOC_FBASEH/ FOC_FBASEL/ FOC_EFREQACCH/ | FOC_EFREQACCL/ | FOC_EFREQMINH/ | FOC_EFRQMINL/ | FOC_EFREQHOLDH/ | FOC_EFREQHOLDL/
0ra0e0 TIM1_DBR7H TIM1_DBR7L TIM1__BCNTRH TIM1__BCNTRL TIM1__BCCRH TIM1__BCCRL TIM1__BARRH TIM1__BARRL
FOC_KSLIDEH/ FOC_KSLIDEL/ FOC_EKLPFMINH/ FOC_EKLPFMINL/ FOC_EBMFKH/ FOC_EBMFKL/ FOC_OMEKLPFH/ FOC_OMEKLPFL/
oraore TIM1_DBR3H TIM1_DBR3L TIM1_DBR4H TIM1_DBRAL TIM1_DBR5H TIM1_DBR5L TIM1_DBR6H TIM1_DBR6L
FOC_EKPH/ FOC_EKPL/ FOC_EKIH/ FOC_EKIL/
0x4070 | TIM1_BCORH TIM1_BCORL
TIM1_DBR1H TIM1_DBRIL TIM1_DBR2H TIM1_DBR2L
0x4068 | TIM1_CRO TIM1_CR1 TIM1_CR2 TIM1_CR3 TIM1_CR4 TIM1_IER TIM1_SR
0x4060 | DRV_DTR DRV_SR DRV_CR SYST_ARRH SYST_ARRL
0x4058 | DRV_DRH DRV_DRL DRV_COMRH DRV_COMRL DRV_CMRH DRV_CMRL DRV_ARRH DRV_ARRL
0x4050 | P1_AN P2_AN P3_AN PO_PU P1_PU P2_PU P3_PU P4_PU
0x4048 DAC_DR PH_SEL AMP_CR VREF_VHALF_CR
0x4040 | CAL_CRO CAL_CR1
0x4038 | ADC_SCYC ADC_CR DMAO_CRO DMA1_CRO DMAO_CR1H DMAO_CR1L DMA1_CR1H DMA1_CRIL
0x4030 | SPI_CRO SPI_CR1 SPI_CLK SPI_DR DAC_CR ADC_MASK_SYSCH ADC_MASK_SYSCL
0x4028 | 12C_CR 12C_ID 12C_DR 12C_SR RTC_TMH RTC_TML RTC_STA
0x4020 CRC_DIN CRC_CR CRC_DR CRC_BEG CRC_CNT WDT_CR WDT_REL
0x4018 | CCFG7 CCFG6 CCFG5 CCFG4 CCFG3 CCFG2 CCFG1 CCFGO
0x0310 | AD8_DRH AD8_DRL AD9_DRH AD9_DRL AD10_DRH AD10_DRL AD11_DRH AD11_DRL
0x0308 | AD4_DRH AD4_DRL AD5_DRH AD5_DRL AD6_DRH AD6_DRL AD7_DRH AD7_DRL
0x0300 | ADO_DRH ADO_DRL AD1_DRH AD1_DRL AD2_DRH AD2_DRL AD3_DRH AD3_DRL

TE 1 AXUN ML A e B A M e I R B 74

RIERHH .

R4 R AR
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O P SFR 73 Wi ER 7Y, — H 7 WL AL N R8s 4 1R ) SFR X4k, —#70 W S 72 M A 4 18]
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2 SIfEX

2.1 FU6812 LQFP48 B|ii5I&

% 2-1 FUB812 LQFP48 5 %1%

FU6812 P
2| 4 FR LaFP4S 10 87 | Thaediid
P2.2/ DB/ GPTO P2.2, nJFC &AM BT 1 4
CMP2M/ 1 AI/ | BEMF2 fhfgi A
AMP2M AT B 2 S N\ v
P2.3/ DB/ | GPIO P2. 3, ATHCE AN H B 1 HA
AD1/ . AI/ | ADC#I& 1 f N, F TR 2 BOKEHIES
AMP20/ A0/ BT 2 %
CMP4P Al Ebicss 4 IEHA
P2. 4/ ; DB/ GPIO P2.4, AIFCE AMEH B 1 HA
AD2 AT ADC J#IE 2 N, BFZEHIEE A
P2.5/ A DB/ GPIO P2.5, AITCE AMEH BT 1 4
AD3 AT ADC JHIE 3 FA
P2.6/ DB/ GPIO P2.6, AITCE A H B 1 4
CMP3M/ - AL/ | RSB HESRA, B 3 17
DAO/ A0/ I DAC LG Buffer irth
AD11 AT ADC J@iE 11 N
P2.7/ DB/ GPIO P2.7, AITCE M H BT 1 4
AD4/ AT/ ADC #IE 4 N, HTREBCREREZERES
CMP3P/ 6 AT/ s 3 RSN, FERFR BRI E S, TR iR
AMPOO/ A0/ | AT O Far vy, R REZR AR S ) R A
CMP4M AT Ebasas 4 i
P3.0/ ; DB/ | GPIO P3.0
AMPOM AT BIR 0 SN, HTIBOR R G 5
P3.1/ DB/ | GPIO P3.1
AMPOP i AL | EHO ERIA, FTHOC R
P3.2/ DB/ | GPIO P3.2
AD5/ 9 AT/ RS S %N, ADC JEIE 5 FA
VHALF A0 1/2 VDD5 B¢ 1/2 VREF Z# i, A4 1uF H%
P3.3/ DB/ | GPIO P3.3
AD6/ 10 AI/ | ADC ii& 6 $ A\
RXD2 DI ThREHEFS J& UART2 BB
P3. 4/ DB GPIO P3.4
AD7/ 11 AT/ REROH FEFE il N, AD J8IE 7 A
TXD2 DO TS5 f5 UART2 $UH A i i
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B4 i g?:g 1047 | Sheghk
P3.5/ 9 DB/ | GPIO P3.5
VREF Al ADC #1225 H R N B I3 VREF faith, A% 1~4. TuF I
VSS 13 p Hhy
GPTO HLJEHIN, 3~5.5V, Jf8 1~10uF HZ |, T0VCC<VDD5,
10VCe 14 P {2 P3.7~6. PO.x. P1.1~0. P4.x. H DU, H DV, H DW. L DU,
L_DV. L_DW A TOVCC fitHs, H:4x GPIO {5 VDD5 fitr
P3.6/ 5 DB/ | GPIO P3.6
HALL2 DI HALL2 3248 Ha P4 A\
P3.7/ 6 DB/ | GPIO P3.7
HALL1 DI HALL1 2% Fa oA
P0. 0/ . DB/ | GPIO PO.0
SDA DB 12C SDA, SEHMITR& I H
P0O. 1/ DB/ | GPIO PO. 1
TIM4/ 18 DB/ | Timer4 #i3RBiztHA
SCL DB 12C SCL W%, S bl % H
P0. 2/ 9 DB/ | GPIO PO.2
HALLO DI HALLO 2% Fa A A\
P0. 3 20 DB GPI0 PO.3
P0. 4/ o1 DB/ | GPIO PO. 4
NSS DB SPT [ 3%+ v 1
P0. 5/ DB/ | GPIO P0.5
TXD/ 22 DO/ | ThAEEFERHT UARTL ¥ & 1% o
MOST DB SPT_MOST, E ML = tH B A N
P0. 6/ DB/ | GPIO PO0.6
RXD/ 23 DI/ | ThAEeFERHT UARTL Hds i koo
SCLK DB SPT #2214k CLK
P0. 7/ DB/ | GPIO P0O.7
MIS0/ o DB/ SPI _MISO, AU A MM LAR i
CMPX0/ DO/ P 5 ]
TIM2S DB Timer2 JRe4E RS Jo i R =Um AN Bl PWM A5
P1.0/ . DB/ GPIO P1.0, nIRCE AN H B 1 A
TIM2 DB Timer2 T Re%E RS R R A 2Um A Bl PWM A5
P1.1/ 06 DB/ GPIO P1.1, nIRC B AN H B 1 A
TIM3 DB Timer3 fili A =Ud N
P4. 1/ o7 DB/ | GPIO P4.1
L DX DO PWM X AH Rl PWM %t
P4.2/ GPIO P4.2
H DX 28 DB PWM X AH_EA PWM % i
L DU 29 DO PWM U AH 01 PWM % H
L DV 30 DO PWM Vv AH R PWM 45
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Aman | g?:g 105 | Thhedik
L DW 31 DO PWM W AH 0 PWM % H
H DU 32 DO PWM U AH A PWM % 4
H DV 33 DO PWM v AH B PWM % 4
H DW 34 DO PWM W AH A PWM % 4
HL RN, FE S T YRR X VCC MODE ¥esE, A2 10uF B
RSP HLES o
Lo B A Y e R
VCC_MODE=0, 45 HLJE M VCC i\ 5~24V, VDD5 FH Y LDO F=4:
Voo 35 b 2. BHJECER A
VCC_MODE=1 (HP5 VDD5 AHi%) , #RHHLIEAM VDD5 Hi A\ 3~5. 5V,
[ I# VCC 5 VDD5 46 4%
3. XA R
VCC_MODE=1 C(BJ5 VDD5 AHi%) , AMHHLIE 1 M VCC F N\ 5~36V,
HMIELE 2 A\ VDD5 i\ 5V
VSS 36 P 7
Hh s FELYE R N B B 5V LDO 4t FLYE, 1 VCC MODE #RiE, HiJE
- - b W22 VOO 5l R, SM%E 1~4. TuF HIZE.
VCC_MODE=0 B, PN#B LDO #ith 5V HEJ
VCC_MODE=1 If, MAMEBHEN 3~5. 5V L
VCC MODE 38 DI NIRRT R, RS VOC 5 D Re A
RSTN/ DI/ ANEEALEIN, NE LRI, MR
FICEK 59 DI FICE a4 1 B g
VDD18 40 P 1.8V LDO %t iy, AMEE 1~4. TuF L%
P1.2/ i DB/ | GPIO P1.2, A]fcE AN+ WT 1 fA
FICED DB FICE ¥4 [
P1.3/ DB/ | GPIO P1.3
HBIAS/ 42 DO/ HALL i & HLJ5,  Po 38 5 5%+ VDD5
CMP1PS Al Pefds 1 38 A S A\ i
P1.4/ DB/ | GPIO P1. 4, A Ec &AM W7 1 fN
CMPOP/ 13 AT/ BEMFO IE4 A\
AD10/ AT/ ADC @& 10 g\
HALLOS DI ThEEE:R2 J5 HALLO 324 B P4 A
P1.5/ " DB/ GPIO P1.5, AIHC B AN H B 1 A
CMPOM AT BEMFO 474 A\
P1.6/ DB/ GPIO P1.6, AIACE AN H B 1 A
CMP1P/ AT/ BEMF1 1E# A\
AMP1P/ 45 AT/ BT 1 IR A, FEAH IR 1 RS S A
AD9/ AT/ ADC J@#iE 9 HI A
HALL1S DI IREFERS Jo HALLL 3245 f P4 N
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FU6812
542 B 10 267 | Thitdik
5| 4 FR . 2K D) Refiid
P1.7/ DB/ GP10 P1.7
CMP1M/ 46 AT/ BEMF1 ki \
AMP1IM AT by QWAL PN
P2.0/ DB/ GPIO P2.0, nIfic & AMER R 1 4N
ADO/ 47 AT/ ADC JH3E 0 F N, T REMHEG 1| BKERES
AMP10 AO IS 1 i H v
P2.1/ DB/ GPIO P2. 1, WIfic EAMERAR KT 1 4N
CMP2P/ AT/ BEMF2 IE%iA
AMP2P/ 48 AT/ B 2 IES Ny, FeAH IR 2 RS S
ADS/ AT/ ADC iHiH 8 M
HALL2S DI IhEERERS J5 HALLD B 58 H P4 A\
e
1O 25 FH .
DI = ¥ushAN,

DO = vt

DB = XA,

Al = BN,

AO = fiAllia th,

P=

LY
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2.2 FU6812L2 £J3%-LQFP48

21
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— — o —
2P —
= = a =
SIS SR
= (= = (=9 7] a 5=}
— — (=) o << m m
a9 (=) [a 9 [l == o o
= = = = /M — —
(] &) ) o jan) & =
I e o] ~
~ © Ie) Al o N — =4 Lo
— — — — — — (=) w2 a w2 &) |}
[=® [=%} [a 9 [a 5} [=%} A - [2=} - = = =
ool ~ () wn < o o — o [e)} 0 ~
‘ < < < < < < < < < o (a2} (a2}
P2. 1/CMP2P/AMP2P/ADS/HALL2S [ ]| 1 36/ [ ] NC
p2. 2/cMP2y/aMp2M [ ][] 2 e 35/ [ | vBl
P2.4/AD2 [ ]| | 3 f'... 34| ]| ] Hot
P2. 6/CMP3M/DAO/ADLL [ ][ | 4 33 ] vst
P2. 7/AD4/CMP3P/AMPOO/CMP4AM [ [ | 5 32[ ] NC
P3. 0/AMPOM [ ]| | 6 31 | | NC
FU6862L
P3. 1/AMPOP [ ]| | 7 30 []Ne
P3. 3/AD6/RXD2 [ | | 8 29 [ ] vB2
P3.4/AD7/TXD2 [ ][] 9 28| [ ] HO2
P3.5/VREF [ | | 10 270 ] vs2
PO. 1/TIM4/SCL/DBG [ [ | 11 26| [ ] NC
PO. 5/TXD/MOST [ ][] 12 25 [[ ] NC
m < wn () ~ e} [e)] o - o (a2] <
i i i — — - - o~ o~ o o~ o~
== w2 = — N D &) (&) (2] X o |}
S 2 3 =385 ==82g 2=
LB
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w2
=
~
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2.3 FU6812 QFN32 3|5

1145 F&f}f;; 104 | ek
P2.1/ DB/ | GPIO P2. 1, ATECE AN H T 1 A
CMP2P/ ) AL/ BEMF2 1E% A\
AD8/ AT/ ADC JEIHE 8 H A\
HALL2S DI IR 5 HALL2 1848 F~F A
P2. 4/ 0 DB/ | GPIO P2.4, AIECE AN H T 1 A
AD2 AT ADC J#IE 2 N, BIZEHIEESHA
P2.6/ DB/ GPIO P2.6, AITCE AMEH B 1 4
CMP3M/ ] AL/ | RS HEFE TR, RS 3 AN
DAO/ A0/ P8 DAC LG Buf fer %t
AD11 AT ADC J#iE 11 fN
P2.7/ DB/ | GPTO P2. 7, A]fc B AN AT 1 N
AD4/ A AT/ ADC J#IE 4 N, HTREBKERIRIZHERE S
CMP3P/ AT/ P ds 3 MRS, BRHRBRCRFEE S, F TR R
AMPOO A0 ST O vy, R RS IR SOK S P E R B
P3.0/ - DB/ | GPIO P3.0
AMPOM AT B0 SN, H T IBCR B LG 5
P3.1/ 6 DB/ | GPIO P3.1
AMPOP AT B0 BRI, FH TR G 5
P3.2/ DB/ | GPIO P3.2
AD5/ 7 AT/ RS SN, ADC 3#IE 5 A
VHALF AO 1/2 VDD5 B¢ 1/2 VREF Z% i, A 1uF HI%S
P3.5/ g DB/ | GPIO P3.5
VREF AT ADC M2 2% L R N B3 P93 VREF i, AME 1~4. TuF L%
GPIO HLJE%I N, 3~5.5V, Ff# 1~10uF 23, T0VCC<VDD5,
10vCe 9 p {2 PO. x. P1.1. H DU, H DV. H DW. L DU. L DV. L DW A T0VCC
fikey, H4 GPIO {73 H VDD5 fitHy,
P0. 0/ 0 DB/ | GPIO P0.0
SDA DB 12C SDA, SEHIMIT &4 H
P0. 1/ DB/ | GPIO PO. 1
TIM4/ 11 DB/ Timer4 i FHA 5 A
SCL DB 12C SCL W%, £ AT Bk 4
P0. 4/ " DB/ | GPIO PO. 4
NSS DB SPT (1) 1
P0. 5/ DB/ | GPIO PO.5
TXD/ 13 DO/ | ThEEFERE R UARTL Hds A& 3% i
MOST DB SPT_MOST, LA A 40 th B MATUAR U A
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31144 F&f}f;; 1049 | ShfeHiA
P0. 6/ DB/ | GPIO PO.6
RXD/ 14 DI/ IHEEHERE T UART 1 $cdE 20k
SCLK DB SPT $% L4k CLK
P0. 7/ DB/ | GPIO P0.7
MISO/ 5 DB/ SPT_MISO, FAUAR = A\ s AATLASE 2 L
CMPX0/ DO/ El A 2 A H 5 |
TIM2S DB Timer2 DljRe 4 #% o i RS = A\ B PWM S % Hh
P1.1/ 6 DB/ GPIO PL. 1, nJPC &AM BT 1 4
TIM3 DB Timer3 fHHB AN
L DU 17 DO U A8 R #r PWM %y
L DV 18 DO VAR B PWM %
L_DW 19 DO W AR T Hr PWM %y
H DU 20 DO U AH M PWM it
H DV 21 DO V AH M PWM i
H DW 22 DO W AH_EAF PWM 4
HLSHN, M 10uF BSE R UENE L2
1 R e R
Ve 23 p AN ERLIE M VCC N 5~24V, VDD5 i1 P45 LDO 774
2. BHJECER A
AN ELIE A VDD5 i N 3~5. 5V, [RIE VCC 55 VDD5 HH
VSS 24 P B Hh
HH R RIS N B 5V LDO i YR, AR ERILTE S VCC 5
IR, A 1~4. TuF .
VDD5 25 P Hh e LR N B B 5V LDO it HEYR, 2 1~4. TuF %, VCC
>5. 5V I, VDD5 i 5V; VCC Ay 3~5. 5V i, # VCC 5 VDD5 48
.
RSTN/ o6 DI/ AMBENIEIN, B LRI, iR
FICEK DI FICE il 71 B e i
VDD18 27 p 1.8V LDO fii th FLIR, AP 1~4. TuF I
P1.2/ 0 DB/ GPIO PL.2, AIPCE A H BT 1 4
FICED DB FICE ¥t 11
P1.3/ DB/ | GPIO P1.3
HBIAS/ 29 DO/ | HALL fi & HI, PN 08 FF 963%E 8 VDD5
CMP1PS Al B E I W PN
P1.4/ DB/ GPIO PI.4, AJPCE M H BT 1 A
CMPOP/ 20 AT/ BEMFO IE4i A\
AD10/ AT/ ADC @& 10 g\
HALLOS DI ThEEE:R2 J5 HALLO 324 Hi~F4 A\
P1.5/ a1 DB/ GPIO PL.5, ATPCE A H BT 1 4
CMPOM Al BEMFO 47 %1 A
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8114 7 Féflf;; 10 %% | DhRedik
P1.6/ DB/ GPIO P1.6, AIHC &AM AT 1 f N
CMP1P/ - AL/ BEMF1 TE#i A\
AD9/ AL/ ADC J#iHE 9 H N\
HALL1S DI TiReiEH J5 HALLL 3848 H P4
TE:

1O KA i ]«

DI = #FHiN,
DO = #r=rfth,
DB = 7t
Al = RN,
AO = M,

P= HJA

REV_1.03

42

www.fortiortech.com




FU6812x2/61x2

Fortior Tech
FU6812N2 $J2&-QFN32
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2.5 FU6861 QFN56 S|i5I%

#* 2-2 FU6861 QFN56 5 {513

FU6861 | 102k "
31 4 FR — i ek
VSU 1 P 6N Predriver U AN, FT U AH B0 5 28 1) th i 275
HU 2 DO | 6N Predriver U #H _L{ll] PWM %t
VBU 3 6N Predriver U #H_E ] [ 2% HLJE
VSV 4 6N Predriver V MBI, FT V AH BN B 28 1)t 275
HV 5 DO | 6N Predriver V #H_Lfl] PWM %t
VBV 6 p 6N Predriver V A _E N [ 25 B IR
VSW 7 p 6N Predriver W AHHI N, FI-T W AH 0 [ 28 (1) i 2 2%
HW 8 DO | 6N Predriver W #H_-flll PWM #ii Hi
VBW 9 p 6N Predriver W AH_- ] [ 2% HL IR
YR PR Y PRl E YRR S B VCC_ MODE ¥es, 4128 10uF 8%,
SR IEB A
1 R e R
VCC_MODE=0, #M HLJE M VCC fii N\ 5~24V, VDD5 HH Y LDO =4 ;
Voo 0 b 2. BHJECER A
VCC_MODE=1 (HP5 VDD5 AHiE) , #RHHLIEAM VDD5 fi A\ 3~5. 5V,
[ I# VCC 5 VDD5 4545
3. XA R
VCC MODE=1 (B[S VDD5 AHi%) , AMHLUE 1 M VCC % A\ 5~36V,
AMESFLYER 2 M VDD5 Fi\ 5V
VSS 11 p -
Hh R FLIE A N BN 5V LDO iy HL Y, B VCC MODE ¥, HLIE
- 9 b 522 VOO 5| AR, SM%E 1~4. TuF HIZE.
VCC MODE=0 Ff, A LDO %t 5V Hij;
VCC MODE=1 B}, MAMESHEN 3~5. 5V HLI
VCC MODE 13 DI | N HL R ], HIR NS Ve 5] I Th REftiid
RSTN/ u DI/ | AMEBEAHN, WE LR, %R
FICEK DI | FICE if4lf% 4
VDD18 15 P 1.8V LDO #irtH FEJsi, AME% 1~4. TuF L%
AVSS 16 P TR b
P1.2/ 7 DB/ | GPIO P1.2, nJFCE AN T 1 HA
FICED DB | FICE ##f 3 1
P1.3/ DB/ | GPIO PI.3
HBIAS/ 18 DO/ | HALL i & FBVR, PN BidE I % Hz VD5
CMP1PS AT | bRECHS 128 RS\ by
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FU6S61 | 102k "
31 4 FR QPSS ” ek
P1.4/ DB/ | GPIO PL.4, nJPCE AT 1 HA
CMPOP/ 9 AT/ | BEMFO IE# A
AD10/ AT/ | ADC JEIE 10 Fy A\
HALLOS DI | IhAgseHs )G HALLO 3B H B FHi A\
P1.5/ %0 DB/ | GPIO PL.5, nJFCEAMBrHMT 1 %A, FIACE 5K b pH
CMPOM AT | BEMFO A4\
P1.6/ DB/ | GPIO P1.6, AIECEAMEHHr 1 A, WIECE 5K FhyAifH
CMP1P/ AI/ | BEMFI IE#A
AMP1P/ 21 AT/ | iEif 1 IES A, BAH IR 1 RS A
AD9/ AT/ | ADC JBiE 9 far N\
HALL1S DI | ThAeseHs )G HALLL S84 P N\
P1.7/ DB/ | GPIO P1.7, WIHCE 5K LhrHipH
CMP1M/ 22 AT/ | BEMF1 %A
AMP1M AT | B 1 S N
P2.0/ DB/ | GPIO P2.0, ATFCE ShER KT 1 4
ADO/ 23 AT/ | ADC JEIiE 0 fy N\, F T REM B 1 KRGS
AMP10 AO | IZT L %
P2.1/ DB/ | GPIO P2. 1, nJECEAMBrRMWT 1 4N, FIAECE 5K v e
CMP2P/ AI/ | BEMF2 IEA
AMP2P/ 24 AL/ | i83% 2 1S A, BRI 2 R fE S
AD8/ AT/ | ADC jHiH 8 #A
HALL2S DI | ThAeHeHs)a HALL2 34 P4 A\
P2.2/ DB/ | GPIO P2.2, n]FCEAMBWT 1 N, FIACE 5K Fhi sl
CMP2M/ 25 AT/ | BEMF2 4@
AMP2M AL | 3BT 2 S N\ i
P2.3/ DB/ | GPIO P2.3, nJFCE MW 1 A
AD1/ o6 AI/ | ADCIEIE 1 fi N, F T REMBIR 2 KERES
AMP20/ A0/ | BT 2 it i
CMP4P AT Ebicgs 4 IEHIN
P2. 4/ o7 DB/ | GPIO P2.4, nJFCE MW 1 A
AD2 AT | ADC JI& 2 ¥\, BRRHEESHA
P2.5/ DB/ | GPIO P2.5, AL &AM T 1 HA
AD3 28 AT | ADC iHi& 3 BN\
P2. 6/ DB/ | GPIO P2.6, nJFCE AMEBHWT 1 HA
CMP3M/ 29 Al/ | SRS HEESHN, B 3 1N\
DAO/ A0/ | NS DAC HLUETE Buffer it
AD11 AT | ADC JEI& 11 f A\
P2.7/ DB/ | GPIO P2.7, nJFCE AN T 1 HA
AD4/ AL/ | ADC IEiE 4 N, T REBKIGE B HRES
CMP3P/ 30 AL/ | PEA#S 3 IS AN\, ERFR AR E S, TR R
AMP0O/ A0/ | TR0 H i, KBRS FRIRTBOR S B H R
CMP4M AT | BB 4 AN
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FU6861 | 103%
31 4 FR — 1 ek
P3.0/ 21 DB/ | GPIO P3.0
AMPOM AT | dB 0 N, FHTHCRBEE HRAE 5
P3.1/ - DB/ | GPIO P3.1
AMPOP AT | B0 IEF N, AT HCR B HRAE 5
P3.2/ DB/ | GPIO P3.2
AD5/ 33 AT/ | WifE S %N, ADC JEIE 5 A
VHALF AO | 1/2 VDD5 B 1/2 VREF %%, 4M2E LuF B
P3.3/ DB/ | GPIO P3.3
AD6/ 34 AT/ | ADC JHiE 6 i\
RXD2 DI | ThAeHeHs 5 UART2 $ud B0
P3. 4/ DB | GPIO P3.4
AD7/ 35 AL/ | B EEEHlAm N, AD WIE 7 FaN
TXD2 DO | THREFEFS 5 UART2 A & 1% b
P3.5/ 26 DB/ | GPIO P3.5
VREF AT | ADC #MBZ75 R i N BUE N0 VREF i, A% 1~4. TuF B
VSS 37 p Hh
GPIO HLUE#I N, 3~5.5V, J3% 1~10uF HZF|H, TOVCC<VDDS5,
1ovCe 38 p 2 P3. 7~6. PO.x. P1.1~0 A T0VCC fitHs, H:4x GPIO 13H VDD5
LN
P3.6/ 29 DB/ | GPIO P3.6
HALL2 DI | HALL2 245 H P4 N\
P3.7/ 10 DB/ | GPIO P3.7
HALL1 DI | HALL1 345 P4 A\
P0. 0/ i DB/ | GPIO PO. 0, nJ &~ T 0 %A
SDA DB | 12C SDA, #EHLARIT 4
P0. 1/ DB/ | GPIO PO. 1
TIM4/ 42 DB/ | Timerd fliFA=NHA
SCL DB | 12C SCL W4, £ HLAIT 26 i
P0. 2/ 13 DB/ | GPIO PO.2
HALLO DI | HALLO 345 P4 A\
P0. 3 44 DB | GPIO PO.3
P0. 4/ is DB/ | GPIO PO.4
NSS DB | SPI Hyik#us
P0. 5/ DB/ | GPIO P0.5
TXD/ 46 DO/ | ThAEF AL AT UART L Hds A& 3% i
MOST DB | SPI_MOSI, FAUEL =y HH s ML =
P0. 6/ DB/ | GPIO PO.6
RXD/ 47 DI/ | BhEEHEAEHT UART Hd e ious
SCLK DB | SPI %I 4h CLK
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FU6861 10 2%
H1 42 FR ThEEFE IR
5| 42 % P 1 L) BE iR
PO. 7/ DB/ | GPIO PO.7
MIS0/ 48 DB/ | SPI_MISO, =EMUAR G N B MHUAR 2 H
CMPX0/ DO/ | Lbicasdan k5] g
TIM2S DB | Timer2 BAEHEHE Jo fili kA 204 A\ B PWM A5 = HH
P1.0/ 49 DB/ | GPIO P1.0, nJFc & AW 1 fr N
TIM2 DB | Timer2 BAEHEHE BTl s A 204 A BE PWM A5 = HH
PL. 1/ - DB/ | GPIO PI.1, nfic B AMERRIT 1 S
TIM3 DB | Timer3 #iZRH A
VDRV 51 p 6N Predriver HEJE, 7~18V, #MZE 1~10uF HHE
VSS 52 P -
NC 53 NC Pin, &%
LU 54 DO | 6N Predriver U AH Rl PWM %
LV 55 DO | 6N Predriver V #H Rl PWM %
LW 56 DO | 6N Predriver W AH Rl PWM %
e
10 AL -
DI = HriN,
DO = 7,
DB = X,

Al = BEIN,
AO = il ,

P= i
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FU6861Q2 $1%E-QFN56

2.6
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2.7 FU6812 SSOP24 5| %I

FU6812 | 103 "
Gl BN $S0p24 0 ThRefhR
P0. 6/ X DB/ | GPIO P0.6
RXD DI | THAEEFEFEHT UART L i 2 o
P0. 7/ DB/ | GPIO PO.7
CMPX0/ DO/ | bbkscds i A5
TIM2S/ 2 DB/ | Timer2 DJREFEHe 5 i pR AR =i A\ 2 PWM AR Ui
P1.1/ DB/ | GPIO PL. 1, nJPCE AN BT 1 HA
TIM3 DB | Timer3 f#RAE MmN
L DU 3 DO | UAHTNU PWM % tH
L DV 4 DO | VAHTSU PWM % tH
L _DW 5 DO | WAHTNU PWM % tH
H DU 6 DO | U AH_EA0] PWM %
H DV 7 DO | VAH_EA0 PWM %
H DW 8 DO | WAH_EAm PWM %
HLJRHI N, A2 1OuF B KU 2 .
Vee 9 p 1. B e R
A ELYE M VCC H N 5~24V, VDD5 | P& LDO =4,
VSS 10 p Tt
H R FLIE A N BP9 5V LDO i FJE,  FJEEZIETE S5 VCC 5
VDD5 11 p i -
ik, AME 1~4. TuF HLZ.
RSTN/ . DI/ | AMBEALIKN, WE LHAH, %R
FICEK DI | FICE k42 i
VDD18 13 p 1. 8V LDO fii th FLIR, A1 1~4. TuF I
P1.2/ u DB/ | GPIO P1.2, n]FCE MW 1 A
FICED DB | FICE %kt
P1.3/ DB/ | GPIO PI.3
HBIAS/ DO/ | HALL & FBVR, PN BidE I % Hz VD5
P1.4/ 5 DB/ | GPIO P1.4, nJFCE MR W 1 HA
CMPOP/ AT/ | BEMFO IE# A
AD10/ AT/ | ADC BB 10 fIN
HALLOS DI | ThAEFEFE )5 HALLO 24 H T4
P1.6/ DB/ | GPIO P1.6, nJFCE AMEBAHT 1 HA
CMP1P/ 6 AI/ | BEMF1 IE#IA
AD9/ AT/ | ADC JBIE 9 f N\
HALL1S DI | ThAEFEFE )5 HALLL 24 H T4
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K
SSOP24 G|

P2.1/ DB/ | GPIO P2.1, AJBCE A 1 %
CMP2P/ 17 AT/ | BEMF2 1E# A
ADS/ Al/ | ADC iHiZ 8 HA
HALL2S DI THEEHERS J5 HALL2 248 HL S N
P2. 4/ 8 DB/ | GPIO P2.4, AJHECE A 1 %
AD2 AT | ADC #iE 2 f N\, BREHIEE SHA
P2.7/ DB/ | GPIO P2.7, AJBc & Ahkrb b 1 %N
AD4/ 9 AT/ | ADC i8I 4 %N, T REBCK G R B RE S
CMP3P/ AL/ | 828 3 BB M Nif, BEREHERHIR KA S, Tt
AMPOO AO | IBJHO Hay i u, B RELR ELUAOK S G E T i HY
P3. 0/ 20 DB/ | GPIO P3.0
AMPOM AT B0 AN, FTBORREBRES
P3. 1/ o1 DB/ | GPIO P3.1
AMPOP AT | B30 IEfIN, H TR HERES
P3.2/ DB/ | GPIO P3.2
AD5/ 22 AL/ | A5 5N, ADC J#IE 5 FA
VHALF AO | 1/2 VDD5 & 1/2 VREF S, 42 LuF A
1ovee 23 P | 10 HIEHIN, 3~5.5V, JFi% 1~10uF HL% F|ih, TOVCC<VDD5
PO. 5/ o1 DB/ | GPIO PO.5
TXD DO | THEEFEFL T UART1 3085 K 1%
T

[eE-=3ithi7Nic R

DI = ¥,

DO = 7,

DB = X,

Al = BEIN,

AO = Hftl 4,

P=
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2.8 FU6812S2 $§%%-SSOP24
o
PO.6/RXD [ ][ | 1 24| ][ ] PO.5/TXD
P0.7/CMPXO/TIM2S/P1.1/TIM3 [ ][ | 2 23| ][] 1ovee
LDU[]]3 22 [ ][ ] P3.2/AD5/VHALF
LDV[] ] 4 f-"" 21| [[ ] P3.1/AMPOP
LDWI[]]5 20| [ | P3.0/AMPOM
HDU[] |6 ~ 19 [ ][] P2.7/AD4/CMP3P/AMPOO
HDV[]]7 Q 18 [ [ ] P2.4/AD2
HDow [[[]8 oFo| 17 [ ][] P2.1/CMP2P/AD8/HALL2S
vee [ ]9 50 16 | || | P1.6/CMP1P/ADS/HALL1S
vss [ |10 - 15 | ][] P1.3/HBIAS/P1.4/CMPOP/AD10/HALLOS
vbDs [ ][ |11 14 | [ ] P1.2/FICED
RSTN/FICEK [ ]| | 12 13| [ ] vbD18
K 2-4 FU6812 SSOP24 £f%
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2.9 FU6861 QFN40 3|5

FU6861N2/ .
102k "
PAD 4%k FU6861NF2 0 UiRedtiR
QFN40
VSU 1 p 6N Predriver UAH¥A, HT UAH L0 E 2 H)Hsn 2%
HU 2 DO | 6N Predriver U AH_EMll PWM %t
VBU 3 P 6N Predriver U AH_L{0 H 25 HJF
VSV 4 6N Predriver V#H¥IA, HT VAH_ LM B2 2%
HV 5 DO | 6N Predriver V AH_EMl PWM %t
VBV 6 6N Predriver V #H_EM E %6 iR
VSW 7 6N Predriver WAHHIA, HT WAH LM B %51 =%
HW 8 DO | 6N Predriver W AH_EA PWM %t
VBW 9 p 6N Predriver W AH Ll [ 2 f i
vee 0 b FLIGA N, R Y ] FE YR AR S VCC_MODE k5, Az 10uF 5%
T ORI LA
VSS 11 p IS
VDD . b O FL R AN BN 5V LDO %t FRYE, i VCC_MODE #RyE, HLJ
kG 22 VCC 5| Ik, AME 1~4. TuF HLZE.
RSTN/ DI/ | AMEBEAIHAN, WE ERHRE, MR
FICEK = DI | FICE is# iy
VDD18 14 p 1.8V LDO % th FLIE, A% 1~4. TuF 1%
P1.2/ 5 DB/ | GPIO PL.2, AJFECE AN H T 1 4N
FICED DB | FICE %u# i
P1.3/ DB/ | GPIO PI.3
HBIAS/ DO/ | HALL fiw & WY, PN RIS IF 5CZEHz VDD5
P1.4/ 6 DB/ | GPIO P1.4, rJFECE AN 1 4N, WIECE 5K i il
CMPOP/ AT/ | BEMFO [E#j A
AD10/ AT/ | ADC JEI& 10 %A
HALLOS DI | ThEEHEHE f5 HALLO 35 B P4\
P1.6/ DB/ | GPIO P1.6, rECE MK 1 4N, WIECE 5K il
CMP1P/ 7 AI/ | BEMF1 [E# A
AD9/ AT/ | ADC JEJE 9 $ N\
HALL1S DI | ThEEFEFS )G HALLL B 5 P4
P2.0/ 8 DB/ | GPIO P2.0, rJFCE AN H T 1 4N
ADO AT | ADC i1 0 %\, F T REAM IR 1 BOKEHES
P2.1/ DB/ | GPIO P2. 1, AIPECE ALK 1 4N, WIHECE 5K i il
CMP2P/ 9 AI/ | BEMF2 IE¥aA
AD8/ AT/ | ADC JHi& 8 A\
HALL2S DI | ThEEH:H2 5 HALL2 324 B P A
P2.3/ DB/ | GPIO P2. 3, AJfic B ST 1 A
AD1/ 20 AI/ | ADCIEIE 1 N, F T REM R 2 ICKERE S
CMP4P AT | HeBEs 4 IERIN
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P2. 4/ 01 DB/ | GPIO P2.4, AIFCE M 1 4N
AD2 AT | ADC#IE 2 Fa N, BRZRHE(ESHA
P2.6/ DB/ | GPIO P2.6, AIFCE AN H T 1 4N
CMP3M/ - AL/ | SRS HEE TN, RS 3 I A
DAO/ A0/ | & DAC LG Buffer #irth
AD11 AT | ADC#JE 11 A
P2.7/ DB/ | GPIO P2.7, AIFCE MR- T 1 4
AD4/ AL/ | ADC 18I 4 N, HTREBCREMELBRES
CMP3P/ 23 AT/ | BLECES 3 BRI A, BEERE R G T, H TRl
AMP00/ AO/ | IZTH O % Hh v, K REZR ML IR BOK S B4 L
CMP4M AT | ELECES 4 N
P3.0/ o4 DB/ | GPIO P3.0
AMPOM AT | B o AN, FHTHCRBHEHRE S
P3.1/ . DB/ | GPIO P3.1
AMPOP AT | B0 IEfAN, HTHCREHEHRE S
P3.2/ DB/ | GPIO P3.2
AD5/ 26 AT/ | WiRfE S %N, ADC 1HIE 5 F A
VHALF AO | 1/2 VDD5 8% 1/2 VREF %%, 4ME LuF A
P3.5/ o7 DB/ | GPIO P3.5
VREF AT | ADC #MEZ 25 L IR 4 N B A0 VREF fiHh, AME 1~4. TuF L%
VSS 28 p i
1ovce 29 P 10 HLJE#I N, 3~5.5V, FF4% 1~10uF HLZEFHh, TOVCC<VDD5
P0. 0/ 20 DB/ | GPIO PO. 0, AT FCE AMBHIT 0 F A
SDA DB 12C SDA, £EHMITREHIH, PIECE 5K FhuripH
P0. 1/ DB/ | GPIO PO. 1
TIM4/ 31 DB/ | Timer4 faRAEA A EL PWM AU Hh
SCL DB | I2C SCL W%, ZRMHITEtHit, FIACE 5K EhirfH
P0. 4/ . DB/ | GPIO PO. 4
NSS DB | SPT flyik#%um
P0. 5/ DB/ | GPIO PO.5
TXD/ 33 DO/ | Thiedk e nl UARTL ¥ R % i
MOST DB | SPT_MOST, F=AUEL =4y al ML =R N
P0. 6/ DB/ | GPIO PO. 6
RXD/ 34 DI/ | Dhfe¥6A5 a1 UARTL $d B liou
SCLK DB | SPT # M #h CLK
P0. 7/ DB/ | GPIO PO.7
MIS0/ DB/ | SPT_MISO, ML N BN A
CMPX0/ . DO/ | LBbiscasd H i 5]
TIM2S/ DB/ | Timer2 LijfeHeH% 5 il SR A AN B PWM B i
P1.1/ DB/ | GPIO PL.1, AJFCE AN AT 1 4N
TIM3 DB | Timer3 k=i A
VDRV 36 6N Predriver HiJ, 7~18V, #ME 1~10uF HZ
VSS 37 £
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LU 38 DO | 6N Predriver U AHT{ PWM %
LV 39 DO 6N Predriver V #8 NI PWM %y
LW 40 DO | 6N Predriver W AH T PWM %
e
1O KAt A
DI = %N,
DO = # v,

DB = 7,
Al = BN,
AO = fifl4ath,

P= i
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2.10 FU6861N2/FU6861NF2 J3%-QFN40

YNIL/12S/T0d

SSN/v"0d

axL/ISON/S 0d

axy/»12s/9°0d

€INIL/T' Td/OXdIND/STINIL/OSIN/L 0d
AYAA

SSA

n1

Al

M1

IovCC

/AD5/VHALF
/AMPOP

/AMPOM

/AD4/CMP3P/AMPOO/CMP4M

/CMP3M/DAO/AD11

{30 P0.0/SDA

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

129

128 vss

{ 27| P3.5/VREF

26| P3.2

125] P31

FU6861N2/FU6861NF2

Top View

124 P3.0

23] P2.7

122| P26

121 | P2.4/AD2

dvdIND/Tav/€2d
STI1VH/8AV/dZdND/T 2d

0av/o'zd

ST11VH/6AV/dTdIND/9' Td
SOTIVH/0TAV/d0dND/v ' Td/SVIFH/€ Td
a3oin/T1d

8TAAA

M3D14/N1SY

SAan

SSA

K| 2-5 FUB861N2/FUB861NF2 QFN40 34
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2.11 FU6861 LQFP48 3|l
FU6861 | 103%
PAD 4 #5% LQFpAs 0 Dhifetid

P2.3/ DB/ | GPIO P2.3, A PCE 4M BT 1 4

AD1/ . AT/ | ADC JEIE 1 %N\, F T REM B 2 MKEMES
AMP20/ A0/ | 3BT 2 i H v

CMP4P AT Ebigs 4 IEHIN

P2. 4/ ) DB/ | GPIO P2.4, AJFECE SMHHWT 1 A

AD2 AT | ADC JEIH 2 f N, BREEHE(ESHIA

P2.6/ DB/ | GPIO P2.6, AJFECE ZMHAHWT 1 4N
CMP3M/ ] AL/ | RS HEE SR, LR 3 b

DAO/ A0/ | N6 DAC HLETG Buffer it

AD11 AT | ADC JEIE 11 N

P2.7/ DB/ | GPIO P2.7, AJFECE MW 1 A

AD4/ Al/ | ADC I8 4 fai N, T REMKG IR BTG S
CMP3P/ 4 AL/ | BUERES 3 MR AN, BRI E S, TR
AMP0O/ A0/ | BT O Hr i, K RELR AR BOK J5 1) FE R B

CMP4M AT | LS EIAN

P3.0/ - DB/ | GPIO P3.0

AMPOM AT | 3B 0 N, AT IORBE RS 5

P3.1/ 6 DB/ | GPIO P3.1

AMPOP AT | I8H 0 IEfN, H KB iG-S

P3.2/ DB/ | GPIO P3.2

AD5/ 7 AT/ | WiRME S %N, ADC JEIE 5 F A

VHALF AO | 1/2 VDD5 BR 1/2 VREF &%, 4% LuF A

P3.3/ DB/ | GPIO P3.3

AD6/ 8 AT/ | ADC JHiH 6 HA

RXD2 DI | ThEe#5HE f5 UART Hd B liout

P3. 4/ DB | GPIO P3.4

AD7/ 9 AL/ | BEAU GBSl N, AD JEIE 7 FN

TXD2 DO | ThAeH:#% 5 UART #5041k vty

P3.5/ L0 DB/ | GPIO P3.5

VREF AT | ADC #MiB5 25 fa i N B3 3 VREF #irih, #hE 174, TuF %
1ovee 11 p 10 HEJEHIN, 375.5V, F4% 1710uF & F|H, T0VCC<VDD5
P0. 0/ o DB/ | GPIO PO.0, n] P& AR T 0 H A

SDA DB | 12C SDA, £EHMRITERHIH, TIACE 5K LhiAapH
P0O. 1/ DB/ | GPIO PO. 1
TIM4/ 13 DB/ | Timer4 ffi#fAE=0EIN
SCL DB | 12C SCL Iy, SEAIRITEHH, PIECE 5K EhiHifH
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P0. 4/ u DB/ | GPIO PO. 4
NSS DB | SPI HyakHfum 1
P0. 5/ DB/ | GPIO P0.5
TXD/ 15 DO/ | BhBEHEAE AT UART1 $ods & % vt
MOST DB | SPI_MOST, FHUEL= i s ML =0
P0. 6/ DB/ | GPIO P0.6
RXD/ 16 DI/ | ThEei R nl UART1 BEaz o
SCLK DB | SPI $2[H %k CLK
P0. 7/ DB/ | GPIO PO.7
MISO/ - DB/ | SPI MISO, FAHUBLA A A B H
CMPX0/ DO/ | bbkscdsdam A 5|
TIM2S DB | Timer2 Thae#e#% 5l SR = A\ 5 PWM 455 =%
P1.0/ 8 DB/ | GPIO PL.0, AJPCE A H BT 1 H A
TIM2 DB | Timer2 Thag#e A% il SR =N A\ 5 PWM 55 =%
P1.1/ 19 DB/ | GPIO PL. 1, AJPCE A BT 1 HA
TIM3 DB | Timer3 kMM A
VDRV 20 p 6N Predriver HiJ§, 7718V, 4% 1710uF L%
VSS 21 p it
LU 22 DO | 6N Predriver U AH Rl PWM %
LV 23 DO | 6N Predriver V AH Rl PWM %
LW 24 DO | 6N Predriver WAH Rl PWM %
VSU 25 p 6N Predriver UAH#IA, FT UM L0 E 21 2%
HU 26 DO | 6N Predriver U AH_Efl] PWM %
VBU 27 p 6N Predriver U AH_EAN E 2% FE &
VSV 28 p 6N Predriver V AH¥IN, FHT VAH LM H %5 (1w 5%
HV 29 DO | 6N Predriver V AH_Efl] PWM %t
VBV 30 p 6N Predriver V AH_EA] 2% s A
VSW 31 p 6N Predriver WAHHIN, FHT WAH LM H %5 (1o 2%
HW 32 DO | 6N Predriver W AH_Efl] PWM %t
VBW 33 p 6N Predriver W AH ] [ 2% s A
NC 34 NC Pin, &%
vee . b HL RN, R Y Rl E YRR B VCC MODE ¥, 412 10uF 5§,
T RJEB A
VSS 36 P -
- - b Hh R FL A N BN 5V LDO B HL Y, B VCC MODE ¥, LR
k22 VCC 5| AR, A% 174 TuF HLZ.
RSTN/ DI/ | AMEBEASIHIN, WE R A, 2R
FICEK 98 DI | FICE il I i s
VDD18 39 p 1.8V LDO %irth FJs, Mz 174, TuF A
P1.2/ 10 DB/ | GPIO P1.2, nJFCE AN T 1 HA
FICED DB | FICE %¥isi 0
P1.3/ i DB/ | GPIO PI1.3
HBIAS/ DO/ | HALL i & HLVR, PN ¥BidE I 2<%+ VDD5
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CMP1PS AT | DR 1A s UE I N\ iy
P1.4/ DB/ | GPIO P1.4, nJECEAMBHW 1 N, "IAECE 5K Fhy sl
CMPOP/ 12 AI/ | BEMFO 1E# A
AD10/ AT/ | ADC JBi& 10 %\
HALLOS DI | DhAe#%#% )5 HALLO S48 H-PA A\
P1.5/ 13 DB/ | GPIO P1.5, n]ECEAMBWT 1 %N, FIAECE 5K Byl
CMPOM AT | BEMFO A%\
P1.6/ DB/ | GPIO PL1.6, n]ECEAMBWT 1 %, FIAECE 5K Ffy sl
CMP1P/ AI/ | BEMFI IFf@N\
AMP1P/ 44 AL/ | iEi 1 RS A\, FEAH R 1 HURE S A
AD9/ AT/ | ADC JBi& 9 A\
HALLIS DI | ThfekEH%)E HALLL 324 B P4 A\
P1.7/ DB/ | GPIO P1.7, mIECE 5K bf7FEkH
CMP1M/ 45 AI/ | BEMF1 fi%@ A\
AMP1M AT | 38Tk 1 A\
P2.0/ DB/ | GPIO P2.0, AJPCE A H BT 1 H A
ADO/ 46 AT/ | ADC B 0 f N\, F T REMBR 1 BRERE S
AMP10 AO | IZT 1 %
P2.1/ DB/ | GPIO P2. 1, nJECEAMBrRMWT 1 4N, TIAECE 5K v e
CMP2P/ AI/ | BEMF2 FE4A
AMP2P/ 47 AL/ | i8% 2 1S A, BRI 2 R fE S
AD8/ AT/ | ADC jHiH 8 #A
HALL2S DI | ZhAeHeHs)a HALL2 34 P4 A\
P2.2/ DB/ | GPIO P2.2, nJECE AN 1 4, FIECE 5K byl
CMP2M/ 48 AL/ | BEMF2 44N
AMP2M AT | I8 2 F 5 N
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2.13 FU6812 LQFP32 3|15l

FU6812 | 103 P
PAD &k L 1 Dhaedtiik
P2.1/ DB/ | GPIO P2. 1, n]FECEAMBWT 1 N, FIAECE 5K Byl
CMP2P/ AI/ | BEMF2 IFf@ N\
AMP2P/ 1 AL/ | i8% 2 RS A\ o, FEAH L 2 HUR(E S A
AD8/ AT/ | ADC JBIE 8 fag \
HALL2S DI | ThAE#HEH% )5 HALLL B 5B T4 A
P2.2/ DB/ | GPIO P2.2, n]ECEAMBHWT 1 %, "IAECE 5K Fhy sl
CMP2M/ 2 AI/ | BEMF2 fi%i N\
AMP2M AT | iEJk 2 g N\t
P2.3/ DB/ | GPIO P2.3, AJFECE ZMHrHWT 1 4
AD1/ ] AL/ | ADC @i 1 %\, F T REAM B 2 K EMES
AMP20/ A0/ | BT 2 it
CMP4P AT Ebisiad 4 IEfAN
P2. 4/ A DB/ | GPIO P2.4, nJFECE ZMHWT 1 A
AD2 AT | ADC I 2 N, BEELHUE(E SHIA
P2.7/ DB/ | GPIO P2.7, AJFCE ZMH AW 1 4N
AD4/ Al/ | ADC I8 4 fai N, T REMKGHIRFEL BRES
CMP3P/ 5 AL/ | PEAS 3 MR AN\, HERFR AR E S, H TR
AMP0O/ A0/ | BT O Hr s, K RELR AR BOK JE 1) FEH
CMP4M AT | LBEES 4 A
P3.0/ 6 DB/ | GPIO P3.0
AMPOM AT | dB 0 N, AT IHCRBEE HIRAE 5
P3.1/ ; DB/ | GPIO P3.1
AMPOP AT | 387 0 IEfN, HTFRCKEIE G S
P3.2/ DB/ | GPIO P3.2
AD5/ 8 AT/ | WiRME S %N, ADC JEIE 5 F A
VHALF AO | 1/2 VDD5 BE 1/2 VREF Z%4, ~ME LuF L7
P3. 4/ DB | GPIO P3.4
AD7/ 9 AL/ | B EE A N, AD JEIE 7 FaN
TXD2 DO | ThREFERE S5 UART $ds i i
rovce 10 P 10 HLJE%I N, 375.5V, FF8 1710uF FLZE3H:, T0VCC<VDD5
P0. 1/ DB/ | GPIO PO. 1
TIM4/ 11 DB/ | Timer4 #fisAs 04 A
SCL DB 12C SCL W%, SEHMIFMHH, nIACE 65K EhirpH
P0. 5/ DB/ | GPIO PO.5
TXD/ 12 DO/ | ThEed R nl UART1 ¥ k% i
MOST DB | SPT_MOST, F MR fa s ML =
P0. 6/ DB/ | GPIO PO.6
RXD/ 13 DI/ | ThBEHEAEHT UART1 HodE e ioins
SCLK DB | SPI 4% % CLK
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P0. 7/ DB/ | GPIO P0.7
MISO/ DB/ | SPI _MISO, F=AUBL 4 N B ML 2Lk
CMPX0/ u DO/ | Bk Ed 4 5]
TIM2S/ DB/ | Timer2 Ljjfe4%#% g i s A Bl PWM 425 %0 Hh
P1.1/ DB/ | GPIO P1. 1, AJFECE AMHRAHWT 1 4N
TIM3 DB Timer3 fiFHAE AN
L DU 15 DO | PWM U AH {0 PWM % H
L DV 16 DO | PWM V AH U PWM % H
L DW 17 DO | PWM W AH U PWM % H
H DU 18 DO | PWM U AH_- ] PWM % H
H DV 19 DO | PWM V AH -] PWM % H
H DW 20 DO | PWM W AH Ll PWM % H
vee 01 b FLYRA N, PR ¥ BBl R A RS0 Y VCC MODE ¥R, #hEz 10uF 8K
SR IEB A
VSS 22 P H 7 Hh
- 23 b Hh R HLIR A N BN 5V LDO iy HLYE,  BH VCC MODE #hig, HLIE
P27 VOO 5| R, A% 174 TuF HIZ.
RSTN/ o4 DI/ | AL, WE LR, %R
FICEK DI | FICE %z K i 8
VDD18 25 p 1. 8V LDO iyt FEYE, #MEE 174, TuF HZ
P1.2/ DB/ | GPIO P1.2, AJFCE AMHBHHWT 1 HA
FICED 26 DB | FICE %3 I
P1.3/ DB/ | GPIO PI.3
HBIAS/ 27 DO/ | HALL i & FBVR, PN EBiE I ¢+ VDD5
CMP1PS AT | bECHS 128 IR S A\ by
P1.4/ DB/ | GPIO PL.4, nIECEAMHHIT 1 N, FIECE 5K EhiHLfH
CMPOP/ o8 AI/ | BEMFO 1E# A
AD10/ AT/ | ADC JEIE 10 H\
HALLOS DI | DhigksHs )G HALLO 324 B P-4 A\
P1.5/ - DB/ | GPIO PL.5, RIECE AN 1 N, FIECE 5K EhiHifH
CMPOM AT | BEMFO fif@ A\
P1.6/ DB/ | GPIO PI.6, AJFCEAMBrHMT 14 A, FIACE 5K by e
CMP1P/ AI/ | BEMF1 IEHIAN
AMP1P/ 30 AL/ | T8 L IS NI, B R 1 BRE S
AD9/ AT/ | ADC JBIE 9 f N\
HALL1S DI | ThAEFEFE )5 HALLL 24 d T4
P1.7/ DB/ | GPIO P1.7, mIFCHE 5K L7 rfifH
CMP1M/ 31 AT/ | BEMF1 4@
AMP1M AT | I8 1 S5 N
P2.0/ DB/ | GPIO P2.0, AL & AMEBHH T 1 HA
ADO/ 32 AL/ | ADC Ei& 0 %\, F T REAM I 1 K EMES
AMP10 AO | B L A
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2.14 FU6812P2 $3%-LQFP32
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2.15 FU6812V SSOP24 B|i5IE
FU6812V | IO | . s
PAD 44 % SS0P24 0l Dihesiidk
P0. 6/ | DB/ | GPIO PO.6
RXD DI | UART1 %¥EE i
P1.1/ ) DB/ | GPIO P1. 1, A FC & AR 1 N
TIM3 DB | Timer3 f#Hps = A
L DU 3 DO | PWM U AH F ) PWM %t
L DV 4 DO | PWM V AH R PWM 4t
L_DW 5 DO | PWM W AH ) PWM %t
H DU 6 DO | PWM U AH_E PWM i
H DV 7 DO | PWM V AH B0 PWM %4t
H_DW 8 DO | PWM W AH B0 PWM i
HLUEAN, AP 4. TuF B KB LA
1. HH Y R A
vCe 9 P | ANESELUE M VCC BN 5~24V, VDD5 H P #E LDO ;=4
2. BRI ERLA:
AR ELYE M VDD5 %\ 3~5. 5V, [E]I#F VCC 5 VDD5 4 12,
VSS 10 P | #rh
VDD5 ” b FR U FEL YR AR N BN S 5V LDO i H FLYR, HLIR R VEE S5 VCC
SR, A 174, TuF B
RSTN/ 19 DI/ | #MEBEAEN, WE LR, MR
FICEK DI | FICE 42 O i g
VDD18 13 P 1.8V LDO fyHi HLE, AMEZ 174, TuF %
P1.2/ DB/ | GPIO P1.2, ATECE AN W 1 A
14 v
FICED DB | FICE %
P1.4/ DB/ | GPTIO P1.4, IECE MW 1 fi N, WECE 4. 7K _EdusafH
CMPOP/ " AI/ | BEMFO 1E4 A
AD10/ AT/ | ADC JEIE 10 %\
HALLOS DI | ThREALHE G HALLO 3% %5 Hi P4 A
P1.6/ GPIO P1.6, ATAECE MW 1 AN, "IHCE 4. 7K EhsafH
DB/ N
CMP1P/ AL/ BEMF1 1EHiA
AMP1P/ 16 AL/ S 1 ERIN
AD9/ D1 ADC JHIE 9 %A
HALL1S UiRe#E#2 5 HALLL 3B 48 P A\
P2.1/ GPIO P2. 1, mTACEAMHAW 1 N, TIRCE 4. 7K EhrrafH
DB/ N
CMP2P/ AL/ BEMF2 1E%i A\
AMP2P/ 17 AL/ S 2 ERIN
AD8/ DT ADC JHIE 8 H A
HALL2S UiRe#EH2 5 HALL 348 H P A\
P2. 4/ 18 DB/ | GPIO P2.4, nIHECE SN H W 1 A
AD2 AT | ADC iHiHE 2 ¥\, BEHEHEME SHA
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P2.5/ 19 DB/ | GPIO P2.5, AJfic & MR- T 1 Fr N
AD3 AT | ADC @i 3 A\
P2. 6/ GPIO P2.6, AT E AT 1 A
CMP3M/ 90 DB/ | diZHE TN, HEES 3 M7 A
DAO/ AT | A7 DAC HIE TG Buf fer fiith
AD11 ADC JEIE 11 far A
P3.0/ 91 DB/ | GPIO P3.0
AMPOM AT | dzi 0 i, TR B HLIRUE 5
P3.1/ 99 DB/ | GPIO P3.1
AMPOP AT | 387800 1IEf N, T IROR B RS 5
P3.4/ GPIO P3.4
AD7/ DB | BELLH AR 4, AD & 7 FA
/TXD2 23 AL/ | Thie#e#% 5 UART2 Hd ik v
CMP3PS/ AL/ | ELECHS CMP3 ThREF S Jo 1E 4 N\ i
CMP4MS ELAL#S OMP4 D Rele % Jm 0 5 A\ i
P0.5/ 94 DB/ | GPIO P0.5
TXD DO | UARTL ¥ K ik vy
2.16 FU6812V $}3%-SSOP24
o
PO.6/RXD [ ][ | 1 24| ][ ] PO.5/TXD
PLL/TIM3 [ ][] 2 23 | || |P3.4/AD7/CMP3PS/CMPAMS
Lbu[[]s3 2= 22[ ] P3.1/AMPOP
LoV [ 4 /-" 21 ][] P3.0/AMPOM
LDW []]5 20| [ ] P2.6/CMP3M/DAO/AD11
HDU[] |6 2‘ 19| ][ ] P2.5/AD3
Hov []]|7 — 18| [[ ] p2.4/AD2
HDow [ |8 % 17 | [ ] P2.1/CMP2P/ADS/HALL2S
vee [ ]9 E 16 | [[ ] P1.6/CMP1P/AD9/HALL1S
vss [ |10 15| [[ ] P1.4/CMPOP/AD10/HALLOS
voDs [ [[ 11 14 [ ][] P1.2/FICED
RSTN/FICEK [ ][ |12 13| [ ] vbp18

Kl 2-8 FUB812 SSOP24 %
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2.17 FU6862L LQFP48/FU6862Q QFN48 5|5z

% 2-3 FUB862L LQFP48/ FU6862Q QFN48 3| 11713

FU6862L
LQFP48/ e o
51 B4 FR T 10 287 | DiRedtid
QFN48
P2.1/ DB/ GPIO P2. 1, ATFCE AN T 1 4N
CMP2P/ AL/ BEMF2 IE#i A
AMP2P/ 1 AT/ BT 2 IR, FEAHHIR 2 RS SR
ADS/ AT/ ADC J#iE 8 Hi A\
HALL2S DI LIREER T HALL2 1248 HE P A\
P2.2/ DB/ GPIO P2. 2, AIFCE AN T 1 4
CMP2M/ 2 AT/ BEMF2 4746 A\
AMP2M AT BT 2 B S
P2. 4/ 3 DB/ GPIO P2. 4, FTHCE AN W 1 A
AD2 AT ADC J#iH 2 N, BHEHEESHA
P2.6/ DB/ GPIO P2.6, FIECE AN H T 1 4N
CMP3M/ A AL/ MRS HEE TN, RS 3 B fm N
DAO/ A0/ B DAC HLH G Buf fer it
AD11 AT ADC JHIE 11 fIA
P2.7/ DB/ GPIO P2.7, FIFCE AN H T 1 4N
AD4/ AI/ | ADC#IE 4 fiN, FTREBREHIBLBRES
CMP3P/ 5 AT/ PLEHS 3 IS A\, #eBERFCRAEE S, TR iR
AMP00/ A0/ IS0 v, REREZR FUAUEOR S R R A
CMP4M Al Fiscas 4 A
P3.0/ 6 DB/ GPIO P3.0
AMPOM AT i 0 AN, T ICR B S 5
P3.1/ ; DB/ GPIO P3.1
AMPOP AT BT 0 AN, H TR iR E S
P3.3/ DB/ GPIO P3.3
AD6/ 8 AT/ | ADC ii¥ 6 N\
RXD2 DI e ks % J5 UART2 Hedl 3 ook
P3. 4/ DB GPIO P3.4
AD7/ 9 AT/ | BERLEEE RSN, AD JHIE 7 FA
TXD2 DO IIfe ks % J5 UART2 $d &% 1% 0k
P3.5/ 10 DB/ GPIO P3.5
VREF AT ADC 4N 22 HL R i N B 930 VREF i, A% 1~4. TuF %
P0O. 1/ 0 DB/ GPIO PO. 1
TIM4 DB Timer4 3B G A

REV_1.03 65 www.fortiortech.com



Fortior Tech

FU6812x2/61x2
FU6862L
Gl BN LQFP48/ | 10 K% | Thiaeihid
FU6862Q
P0. 5/ DB/ | GPIO P0.5
TXD/ 12 DO/ TIfeiER T UART1 B3R 1%
MOST DB SPT_MOST, F MU 4 HH s ML 2 A
P0. 6/ DB/ | GPIO P0.6
RXD/ 13 DI/ IRk RE BT UART 1 a3 5o
SCLK DB SPT $ 4 CLK
P0. 7/ DB/ | GPIO PO.7
MIS0/ ” DB/ SPT_MISO, AR = A B AL = L
CMPX0/ DO/ bl Ase 25 i H X 5 )
TIM2S DB Timer2 DijResE#8 5 il SR 2 A\ 20 PWM B =i
VSS 15 p i
LW 16 DO 6N Predriver W AH F{ll PWM % H
LV 17 DO 6N Predriver V AH F{ll PWM % H
LU 18 DO 6N Predriver U AH Rl PWM % H
NC 19 - NC
NC 20 - NC
VBU 21 P 6N Predriver U #H_L Il [ 25 H Y5
HU 22 DO 6N Predriver U #H -l PWM #i th
VSU 23 P 6N Predriver U AN, FIT U AH LA 3 28 1) i 225
NC 24 - NC
NC 25 - NC
NC 26 - NC
VSV 27 p 6N Predriver V /¥, T V A_L 5 28010 i 225
HV 28 DO 6N Predriver V A Il PWM %
VBV 29 p 6N Predriver V A _ ] [ 25 H1 5
NC 30 DO PWM V AH T PWM i
NC 31 DO PWM W AH 0 PWM %t
NC 32 DO PWM U AH -] PWM i
VSW 33 P 6N Predriver W AHHIN, FIT W AH B0 5 28 1) o 225
HW 34 DO 6N Predriver W AH_Fflll PWM % iH
VBW 35 P 6N Predriver W H _L{ll] 5 2% HL 5
NC 36 - NC
NC 37 - NC
HLJEHIN, AN 10uF BEE KRR LA
vee 38 p F LR R
AR ELYE M VCC %\ 12~20V, VDD5 F N #5 LDO 74k ;
VSS 39 p Hh
HhFE HL YR A N ER Y B 5V LDO i FEJE, 2 1~4. TuF L%, VCC
VDD5 40 p >5. 5V I, VDD5 %t 5V; VOC 2y 3~5. 5V IFf, ¥ VCC 5 VDD5 45

k.
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FU6862L
Gl BN LQFP48/ | 10 K% | Thiaeihid
FU6862Q

RSTN/ i DI/ SMERSEATAIN, NE LRIHRE, SRR

FICEK DI FICE 142 11 i i i

VDD18 42 p 1.8V LDO farth FIE, A4 1~4. TuF B

P1.2/ 13 DB/ GPIO P1.2, FIPC &AM 1

FICED DB FICE $4f i 11

P1.3/ DB/ GPIO P1.3

HBIAS/ 44 DO/ HALL fl & F IR, PN i &+ VhD5
CMP1PS AT EeAsds 135 — A =X I 4 A\ i

P1.4/ DB/ GPIO PL.4, AIFCE MW 1 4N

CMPOP/ is AT/ BEMFO 1E 45 A\

AD10/ AT/ ADC J#iE 10 fr A\

HALLOS DI LR 5 HALLO 3248 HE P A\

P1.5/ 46 DB/ GPIO P1.5, FIPCE AN T 1 A

CMPOM AT BEMFO 47 % A

P1.6/ DB/ GPIO PL.6, FTFCE AN H T 1 4N

CMP1P/ AI/ | BEMF1 1E# A

AMP1P/ 47 AT/ a1 RS A, BEAHHR 1 RS SR

AD9/ AT/ ADC J#IE 9 HA

HALL1S DI e kER% JG HALLL 324 B P A\

P1.7/ DB/ GPIO P1.7

CMP1M/ 48 AT/ BEMF1 4 A\

AMP1M AT b2y O B AN

VE:

1O AR
DI = i,

DO = ¥ith,
DB = X,
Al = BHUHIN,

AO = HEEH,

P= K

REV_1.03

67 www.fortiortech.com




Fortior Tech

FU6812x2/61x2

2.18 FU6862L $§3%-LQFP48

2
—
—
=l
ja=i 2]
~ S
(o2} —
a —
< = »
= =™ ~
— — o —
o, (a5 — [a S}
= = a =
= = = 2
S~ S~
= (=4 = (=9 w2 (=) 5=}
— — o o << m [Sa)
a8 (=) [l [a %) — &) [}
= = = = @ H =
(&} o o o jam} = =
S SR e ~
o~ © [Ie] <+ (32 N - = Lo
44 S = a2 B 5888 o
o, (=9 [a5} [a 5} [= T} [=% = [=<} - - - =
0 ~ () wn <t o o — o ()] o] ~
‘ < < < < < < < < < (22} o on
P2. 1/CMP2P/AMP2P/ADS/HALL2S [ [ | 1 36[ [ ] NC
P2. 2/CMP2M/AMP2M [ ]| 2 ) 35 [ | vBW
P2.4/AD2 [ ] 3 f_._- 34 ] nw
P2. 6/CMP3M/DAO/ADIT [ ]| | 4 33 ][] vsw
P2. 7/AD4/CMP3P/AMPOO/CMPAM [ ][] 5 32[ ] NC
P3. 0/AMPOM [ ][ | 6 FUG862L 31/ ] NeC
P3. 1/AMPOP [ ][] 7 30/ [[ ] NC
P3. 3/AD6/RXD2 [ ][ | 8 29 [ ] vBy
P3. 4/AD7/TXD2 [ | 9 28] [[ ] Hv
P3.5/VREF [ ][ | 10 27| ][] vsv
Po. 1/TIM4 [ ][] 12 26/ [ ] NC
P0. 5/TXD/MOST [ ][ | 12 25/ [ ] NC

vss [ 115
Lw [ ]16
Ly [ 17
L[] ]18
Ne [ 19
ne [ 20
vy [[[] 21
wo [ 22
vsu [[]23
Ne [ 24

PO. 6/RXD/SCLK [ ]| | 13

PO. 7/MISO/CMPX0/TIM2S [ [ | 14

2-9 FU6862 LQFP48 $ti#&
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2.19 FU6862Q £J3£-QFN48

DA

SSA

SadA

N0 Td/NLSY

81ddA

@014/ "1d
SdTdIND/SVI4H/€ 'Td
SOTTVH/0TAV/d0dIKD/¥ "Td
WOdND/ G "Td
STTIVH/6QV/dTdNV/dTdWD/9 'Td
WTdWY/WTdWND/ 2 "Td

= = = =
2 = > 2 = »
= = = = & =
! H i T T T T T
wnloist o) I 100 N
N ien) o) NN N
b I I A RS A b
“““ , I
8¢} LECT
6€ | e
of | 11
\\\\\ I
v - g
“““ \ o
Wi " Vo)
T s [o0]
2 A = £
i : - 3
“““ : T
St | 19T
“““ , ]
9y | ST
“““ , I
Ly YT
8y [E€T ]
‘ RN P
[N s 9 N g oy TS o
} } } - ) ; | ) ! )
= N - = AL o N @
4 38 =3T3 ca &= =
O e = 2 g o X X &= = 9
= =< =22 22 £ = £ =
= =@ 9 3 0= = 5 0> > > X
= A NN L L B =)
I = €T S c —~ a a . R
X N A~ L2 S . . = = 9 =
a & > e R N - VI -V N
= = = mM a, A oo o
~X O ¢ X . 8
< =] o3 o S
5 N = a A A ~
S o 22
= ~ © &
= 8 L
N iy
= =
o ~
< o~
— .
. N
N o

NSA
H
ndA

N1
AT

N

SSA
SCIWIL/OXdINO/0STI/ L "0d
N10S/aX¥/9 “0d
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3 HSIHH
3.1 SFHENRAE
F 3-1 AR X i KAE
¥ %4 BoME | REE | BRAHE | B
TAERIABERE Ta -40 — 85 C
TAERIRRE Ta VCC<12V, Ilvec<30mA -40 — 105 C
TAERSSIR T -40 — 150 C
AR -55 — 150 C
VCC #a%t VSS i HLE -0.3 — 36 V
VDD5/IOVCC A%t VSS HHE -0.3 5 6.5 V
{GEHT FUGS61Q2/N2/L2 -0.3 — 22 V
VDRVHIAT VSS [k 1iE AT FUBS61NF2 -0.3 — 25 V
{GEHT FUB861Q2/N2//L2 -0.3 — 180 V
VBU, VBV, VBW ZahHE | {U&EH T FUBB6T1NF2 -0.3 — 165 V
{iE M T FU6862L/Q -0.3 — 625 V
VBU-22, VBU+0.3,
VsU. {GEHT FUB861Q2/N2//L2 VBU-22, — VBV+0.3, V
JeUzs o005
25, 1023,
VSW iV i& B -F FUG861NF2. VBU-25, . VBV+0.3, Vv
FU6862L/Q
VBU-25, VBW+0.3
HU/ ¥ & B T+ Fuess1 | VSU-0.3 VBU+0.3
HV/ FUB861Q2/N2/L2/NF2 VSV-0.3 — VBV+0.3 V
HW FU6862L/Q VSW-0.3 VBW+0.3
VDD18 -0.3 1.85 2 V
RSTN. VCC_MODE. GPIO 03 . VDD5+0.3 Vv
HAXF VSS i HUE

TEE: RsT &

IBAT AR, BATAEILEA

bk AR ER 25U
IBATHEZANTETE FI LLAh . SIS 18] TAEAE 80 A PR 2405k

R, HARwErTge 2R m,

HIVAT REXS #8138 UK A ESRIR . R (E AL

32 2EHRSIFH
#* 3-2 &R HAFHEGER T FU6812)
(BAEsR R B, Ta=25C, VCC = 15V, VCC_MODE=0)
e 24 *MF BME | BEME | BKE XA
FLRL I RS, VCC_MODE=0 5 — 24 V
VCC TAEHE XOH YR = & B =, VCC_MODE=1, . B 26 v
VCC2VDD5, (2)
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B JEMKE R, VCC_MODE=1, VCC
. 3 — 55 V
5 VDD5 ##, (2)
VCC MODE=1, VCC &5 VDD5 ji%#z,
VDD5 TAFH#JE @) - Bl EE 3 — 55 V
IOVCC TAEHE 3 VDD5 VDD5+0.3 V
KRG — 24 — MHz
Ivec TAEHER (1) — 24 — mA
Ivee REHLHLIAR (1) — 6 — mA
i VCC_MODE=0 — 100 250 uA
Ivee HERR HL I
VCC_MODE=1, VCC=VDD5=5V — 45 100 uA
vE:

1. RIEREFIEAT IR E R

2. Flash 5 N5k #EzH VDD5 AR FFEE 5~5.5V
3. VCC_MODE=0, El)} VCC_MODE=GND; VCC_MODE=1, HI’y VCC_MODE=VDD5, /&
S: W5 B, VCC_MODE I HL 544 5 1t [ .

#* 3-3 4 Jm i A URHEGE ] T FU6861)

(BRI, Ta=25°C, VCC = 15V, VCC_MODE=0)

SH %1% ®m/ME | BBE | ®RRE AL
B R AR 2L, VCC_MODE=0 5 — 24 Y,
VCC TEHE R HL i R 3G, VCC_MODE=1, 5 _ 36 v
VCC2VDD5, (2)
VDD5 T i [ :/zc);C_MODE:1 , VCC 5 VDD5 i%#, 3 B 55 v
IOVCC T./EHJE VDD5 | VDD5+0.3 | V
VDRV T{EHE — 18 Y,
VBU, VBV, VBW % B _ 180 v
BHLE
VBU Hixf VSU HiJE,
VBV #xt VSV )%, — — 18 Y,
VBW #%} VSW Hi £
RYinp — 24 — MHz
Ivee TAEHL (1) — 24 — mA
Ivee FRALHLIR (1) — 6 — mA
VCC_MODE=0 — 350 650 uA
Ivee HEAR B IR
VCC_MODE=1, VCC=VDD5=5V — 300 500 uA
VE:

1. WRIERERFEITRBRE KA
2. Flash 5 NN VDD5 U445 1E 5~5.5V
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* 3-4 &R HEAFHECE A T FU6862)
(BRI, Ta=25C, VCC =15V, VCC_MODE=0)
S8 %A =/ME HwARE | BRE AL
VCC TAFHE B R YR v AR 12 — 20 Vv
VSU, VSV, VSW % - 500 v
SHE
VBU, VBV, VBW % xzﬂﬂg xzﬂzg v
SHE ' o ’
VSU+10 VSU+20
= HU % LR VSU-0.3 VBU+0.3
il HV i B VSV-0.3 — VBV+0.3 \Y;
fr il HW i H HL VSW-0.3 VBW+0.3
RN LU %t e
R LV % R -0.3 VCC \Y}
R LW g He H S
VBU FE%F VSU H %,
VBV HE%f VSV HLH, — — 18 \Y;
VBW #E%} VSW Hi [
Y — 24 — MHz
Ivee TAEHLR ) — 24 — mA
Ivee FEHLHLIAR (1) — 6 — mA
Ivee MEAR LI VCC_MODE=0 — 210 — uA
T
1. WRIERETFEITREREZN
2. Flash B A8 VDD5 i 4514 5~5.5V
3.3 GPIO BSiSi:
% 3-5 GPIO Hi A 4%k
(KRR 3 A B, Ta=25°C, VCC = 15V, VCC_MODE=0)
e 21 %A =/ME HWAE | BXE i:R A
X 50pF Load, M 10% EJ+% 90%H
A i} _ _
iy b T (] ], Tas25°C 15 ns
X 50pF Load, M 90% FF&Z 10%H
/T RE\ N R
R B . Tas25°C 13 ns
Vor % tH = HL lon=4mA,|OVCC=VDD5=5V VDD5-0.7 — — Vv
Vo i UG HL lo.=8mA,lIOVCC=VDD5=5V — — 0.7 vV
L UNCLEES (1) 0.7*vDD5 — — Y,
Vi i NG L R IOVCC=VDD5=5V — — 0.2*vDD5 \Y;
4, B PO[2:0]. | Vin=0V — 33 — kQ
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P1[6:3].P2[1].P3[7:6]
4hFAth GPIO
b, Pool | B 5 _ Q
P1[6:3].P2[1].P3[7:6]

(1) ¥4 VDD5=5V I}, Vin fix/IME AT LAA 0.6*VDD5
34 PWM IO BBSiFE (iEMAF FU6812)

% 3-6 PWM IO <44
(BRI, Ta=25C, VCC =15V, VCC_MODE=0)

S8 %A &/ME WRME | BRKE I:=R v

i P AR HDIO=1 — 50 — mA

i HE R PRV HDIO=1 — 100 — mA
X 50pF Load, M 10%_E 7% 90%!t}

G 15 _ _

B H T ] . Tas25°C 18 ns
X 50pF Load, M 90% F[%% 10%!}

o A1 — —

A R B (] . Tas25°C 12 ns

3.5  Predriver 6N 10 BSFE (ERF FU6861/FU6862)

# 3-7 Predriver 6N 10 HLA e (& T FUB861)
(B ARSI, Ta= 257, VCC=VDRV = 15V, VCC_MODE=0)

e 21 %A% B/ME WARE | BKE BN

e HE P DG TR — 0.8 — A

AR FEL T Bi HH U A LR — 0.8 — A
% % s

PO . :EﬂnF Load, M 10% EFFZ& 90%H B 30 20 s
% % s

it B :EﬂnF Load, M 90% T %2 10%HS B 30 20 s

BEIX I ] DT -- 100 -- ns

& 3-8 Predriver 6N 10 HL< (& H T FUBG862)
(BrAEES A5, Ta=25C, VCC=15V)

2% &1 BME | AEME | BKE | B
YR B IR

Vee B R Toce Viy = OV 8% 5V — 0. 14 — mA
Vis B LD Tows Viy = OV B 5V — 60 — pA
R LRI FR T Veoow = Vsuww = 600V — 0.1 5.0 pA
i\ HIN/LIN

HIN SN R 47 L BH R — 250 — kQ
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LIN T4 HLBH Lo — 250 — kQ
UVLO
Ve RIEERI T HUE Ve 8.1 9.0 9.9 v
Ve RGP M Voo 7.5 8.4 9.3 v
Voo RIS IRI R Voo 0.4 0.6 - v
Vis RIEORAF B HUE Vi 7.8 8.7 9.6 v
Vis KRS AT FELHS Vi 7.2 8.1 9.0 v
Vis RIEGRF IR HUE Vison 0.4 0.6 — v
T /A s g
et FEL P F Vo Io = 20mA — 0.7 — v
I HEP A LS Vo I, = 20mA — 0.2 — v
i;iﬁwﬂﬁ%}w Vo = OV, PWD < 10ups - 0.21 - A
;iﬁ;?fﬂ IR sy, e < 10ps - 0.36 - A
Vs B UL Vs — 6.5 — v
LNNEIES
b BTG TA] to — 100 — ns
SanHE N PRV AR I TA] torr — 80 — ns
gt b T T ¢ C. = 1000pF — 90 — ns
R ] ¢ C. = 1000pF — 50 — ns
HEIX IS [a] DT — 500 — ns
B N RN i K o B Ipwin - pwout| — 10 — ns
ULAC PM
T PWM SR, HINT1/2/3 S Nk o6 FE 45 = 1ps
3.6 ADC HSIFIHE
% 3-9 ADC 1k
(BRI, Ta=25°C, VCC =15V, VCC_MODE=0)
e 2 %1 B®/AME WAME | &KE | B
INL — 2 — LSB
DNL — 1.5 — LSB
OFFSET — 10 — LSB
SNR fin = 350kHz,(1) (2) — 70.8 — dB
ENOB fin = 350kHz,(1) (2) — 10.5 — Bit
SFDR fin = 350kHz,(1) (2) — 68.2 — dB
THD fin = 350kHz,(1) (2) — 67 — dB
Rin i1\ HLFH — 500 — Q
Cin HiI N FLZS — 30 — pF
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-~ FU6812x2/61x2
e T (1] — 0.6 — us
B ADCLK
TREI 1 3 — 63
T
(1) ADCLK=12MHz
(2) ETIESR
37 SEMERSHYE

% 3-10 VREF& VHALF
(Ta =-40"C~85C, VCC = 15V, VCC_MODE=0)
¥ %1% B/ME AE | BKE | B
VREFVSEL=00B — 4.5 — Y
VREFVSEL=01B — VvDD5 — Y,
VREF
VREFVSEL=11B — 4 — V
VREFVSEL=10B — 3 — V
VHALF — VREF/2 — Y
3.8 IEEHNASRBESIFE
K 3-11 BRI A AR
(BRI B, Ta=25C, VCC = 15V, VCC_MODE=0)
S &1 B/ME HAE | BKME Bfr
Viewmr FEARH N 75 0 — VDD5-1.5 \Y;
Vos 18 Ji# F 5 e F. s — 5 — mV
AoL TFHRIE2SE RL=100kQ — 80 — dB
UGBW Hf3f 357 %% | CL=40pF 6 10 — MHz
SR iE IR R CL=40pF 10 15 — V/us
3.9 HALL/BEMF BS54
% 3-12 HALL/BEMF H <41
(KA 358, Ta=25C, VCC =15V, VCC_MODE=0)
S %A B/ME A | BKME Bpr
BEMF /4 & FifH 5.4 6.8 8.2 kQ

BEMF P4 & FEBH 8] AH X 4 —

%

3.10 OSC S5t

% 3-13 OSC WA
(TA = -40°C~85°C,VCC = 5V~24V, VCC_MODE=0)
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¥ & ®/ME HAEME | RKE AL
B R R T A AR 23.5 24 24.5 MHz
B IR 7 A AR 29 32.8 37 kHz

% 3-14 OSC H/REE(IUE I T FUB862)
(TA = -40°C ~85°C,VCC = 12V~20V)

S8 %A &/ME HwARME | BRE AL
B R R T A AR 23.5 24 245 MHz
W BRI IE G a AR 29 32.8 37 kHz

311 S(uBESiFHE

%% 3-15 BALHAURE
(Ta=-40"C~85C,VCC = 5V~24V, VCC_MODE=0)

2% i3 B/ME BAME | RKE | B

AR P f /N 98 P 50 - - uS

% 3-16 SN (BUEH T FUB862)
(TA=-40"C~85C VCC = 12V~20V)

¥ 1 B/VE HAME | RKE | B

LA P d /N 96 50 - - uS

3.12 LDO HBSiHtE

% 3-17 LDO M F51E
(Ta=-40"C~85C,VCC = 5V~24V, VCC_MODE=0)

e xAF B/MA HEME | BKE | B
VDD5 Hi % VCC = 7V~30V, VCC_MODE=0 4.7 5 5.3 Vv
VDD18 i — 1.85 — Vv

# 3-18 LDO HA4ME(IEH T FU6862)
(TA=-40"C~85°C,VCC = 12V~20V)

2 %1F =/ME WA | BRKE BAL

VDDS5 HiJE VCC =12v~20V, 47 5 53 Vv
VCC_MODE=0

VDD18 HiJE _ 1.85 _ Vv
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3.13 $i%EpE

%< 3-19 LQFP48 3 #4M

SH 4 Bhr
‘ (1), (3) 52.4 ‘C/W
Oua A IR AR XS IR IR IR B
(2), (3) 72.2 ‘C/W
o B o 2t 23 H
}ZJC O 1 AR X 2 R T @), 3) 17 W
(1) JEDEC #xift, 2S2P PCB
(2) JEDEC #xift, 1SOPPCB
(3) LhrMNHFMAE, = H5NHALE KA A
& 3-20 QFN56 3 #H
¥ 4 Hpr
‘ \ (1), (3) 33 C/W
Oua O F TR AR PR U
(2), (3) 55 T /W
O R e E
}2:0 8 R 1 R Yo 3 2 2R T 1), (3) 9.2 C /W
(1) JEDEC #xift, 2S2P PCB
(2) JEDEC #xift, 1SOP PCB
(3) LM HFMAE, = 5NALE KA HA
& 3-21 QFN40 £ 3 #H
¥ x4 L2
: \ (1), (3) 40 C/W
Oua O F T IR AR PR IR
(2), (3) 66 T/
o 4+:DE|IL 2l :Ell
}2:0 8 P 1 R Yo 3 2 2R T 1), (3) 12 C /W
(1) JEDEC #xift, 2S2P PCB
(2) JEDEC #5ift, 1SOPPCB
(3) LR AR, = 5NHALE KA HA
& 3-22 QFN32 &M
e 2 &1 AL
‘ - (1), (3) 47 C/W
Oua A5 IR R P iR :
(2), (3) 74 C/W
oS +'—:Egl e 35'1
Ouc T A T IR AR B 2 3R 1 1), (3) 20 C /W

&

(1) JEDEC #xift, 2S2P PCB
(2) JEDEC #5ift, 1SOP PCB

(3) KB HFAEAR, 2 5RERA Fr A
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= 3-23 SSOP24 & H
S8 %4 B BLAT
Oua O3 IR AR S PR BRI (1), (2) 75 C/W

(1) JEDEC #5ifE, 2S2P PCB
(2) LB FMAR, 25N RA T HA

%< 3-24 LQFP32 34

SH v-3G3 & i:X {2
. . (1), (3) 55 ‘C/W
Oun O F T IR AR X R L
(2), (3) 75 ‘C/W
T YRR o =]
}2:0 U 7 1 UE A o st 2 R T 1), (3) 20 C /W

(1) JEDEC #xift, 2S2P PCB
(2) JEDEC #xift, 1SOP PCB

(3) SEFRMFHZRAFAE, = Hlas KA B A

% 3-25 QFN48 7*7 T4 pH

S8 -3 & i:Xjy2
1), (3 33 ‘C/W
Oun O A IR AH X AR IR (). &) /
2), (3) 55 T/
O P R AR o g I
©uc T A T IR AR B 2 SR 1 ] 1), (3) 9.2 C /W

&

(1) JEDEC #5ift, 2S2P PCB
(2) JEDEC #5ift, 1SOP PCB

(3) KB HFAARE, 25 RA A
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4  S(EH
41 S{iR(RST_SRC)

ASH A 6 MR
&AL (RSTPOW)
SMHBSLI (RSTEXT)
{1 JE (RSTLVD) & £i7
114952 6 (RSTWDT)
Flash 43 {E 2 {7 (RSTFED)
Debug % fi/(RSTDBG)
LRGP AT, JOTAEAF 17 8 RST_SR o B — WYL AL SAEAR bR RL T 1, J3LHD
#ATFR T 0o BPFT G RST_SRIRSTCLRIFL 1 ik RSTIZ:3)0 5 ks i

4.2 Sfufkge
SRR S BRI E 5473 . LVD. WDT SOl 5 .
4.3  HMEREfL. LHS(u

2 RSTN RN, Hiid 50us i, B TR Aan1E. B0 MCU MHiht 0 JF4adh
TR . IR ER, REE R RRRES, SR IR E AR,

4.4 (REBEMRUSR

5 P B PO B L 2% VDD HEAT W, 415 VDD H R BB T A B, P e
R RIS A 5, (R R ST
RS T 257 5T (A P TR O F B, LA MG P B

45 AIBiEhEMN

EREE T E S 5 Jm,  WARAE LT Bl 2 A S gty T Bl 2 JE R = 5l kR R 4R
firo XANEAERE R G K BTG e B AP 2 A2 MCU.

46 FEDRS({i

FLASH #AR RS- AL T8 MOVX*H 5. “H#EER" LKL FLASH [Zhag (W Jm iR Ah
R ETD, WRBAFKE X 484 BER R — M E X (0x3F80~0x3FFF), K& i FLASH JF
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FEEAEE AL, FEDR EA0JE M EfERE, AnT2Eik.
47 SSFE
#* 4-1 FAr#%H] RST SR (0xC9)
(A 7 6 5 4 3 2 1 (]
4% | RSTPOR | RSTEXT | RSTLVD | RSV | RSTWDT | RSTFED | RSTDBG | RSTCLR
eyt R R R R R R R W1
=EDAIEN X X X X X X X 0
FE 2R HiiR
EHREARE
[7] RSTPOW | 0: &Ja—xkEMARKA T EHEN
1: B —REARA T LA
AN AL AR &
[6] RSTEXT 0: e —IREMARZKA TIMNEEAL
1: o —IREAK A AMTE AL
RHEE bR
(5] RSTLVD 0: HJa —IREAIARKHE T LT KR AL
1: o —IREAK A TR S R M E L
[4] RSV RSV
B 113 A bR
[3] RSTWDT | 0: &tJa —IREAAE KA TH T i H 5 L= AL
1: g —IREAK A T& T % 51 KRS AL
FLASH RS R4 55 AL b i
[2] RSTFED 0: i —IRENA K H FLASH UL (-3 5] K & AL
1. feJa—IREAKE FLASH RS 5] K& 1 AL
Wik O (Debug) HEhikrd
[1] RSTDBG 0: e —IREAAZ KB IR EE D 5K = AL
1: e —IRE Ak AR 5 R E LT
TE BRI S A AR B A2
OF 1 RSTEIR | o 1 i BIZ-31 b, et
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5  rRifEE
5.1 HEEFS
5.1.1 IE (0xAS8)
% 5-11E (0xA8), T {lifi
A 7 6 5 4 3 2 1 0
AR EA RTCIE RSV ESO SPIIE EX1 TSDIE EXO0
Eapit! R/W R/W R R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FB 2 5%
4 5 v W R
[7] EA O 1R
RTCH W {fifE
6] A R
[5] RSV R
UART H 1 B
41 ESO 0:2% 1k 1:/figk
SPIH i fifi B
3] SPIIE 0:2% 1k 1:/figk
AN BT i A
[2] EX1 0:2%1F  1:/figk
TR SRR AT e W TSD(Temperature sensor detect)
(] TSDIE 0:2%1F  1:/figk
AN T Of A
[0] EXO 0:2% 1k 1:/figk
5.1.2 IPO (0xB8)
2 5-2 IP0O (0xB8) il ek Zfiss 0
fir 7 6 5 | a4 EE 1 0
2 F PDRV PX1 PX0 PLVW
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
FB B iR
[7:6] PDRV Driver Wit 24 4% il
[5:4] PX1 INT1 (HMERrRWT 1) R 5E 2%

REV_1.03

81

www.fortiortech.com




Fortior Tech

FU6812x2/61x2

[3:2] PX0 INTO (AR 00 54z
[1:0] PLVW LVW (IR HEESZ) bt sa gz il
A e gAEHIE M 0~3 KKK RIS N RAR B e i, 3% 4 AR e gdz il
5.1.3 IP1 (0xCO0)
% 5-31P1 (OxCO) Wil Sl 2 a7 17 4% 1
fir 7 | e 5 | a4 R 1 0
A4 FR PCMP PADC PTIM1 PTIM2
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
FR LR iR
[7:6] PCMP B sl Ny Wi g il
[5:4] PADC ADC il S g 2 i
[3:2] PTIM1 SE T A 1 R AR o g g il
[1:0] PTIM2 SE T3 2 Fh AR e g
e WS g HIME A 0~3 IR IRF R e IR B ey 3t 4 AR Se A=l
5.14 IP2 (0xC8)
# 5-4 IP2 (OxC8) Wil s ar 17 4% 2
fir 7 | s 5 | a4 I 1 0
2 PTSD PTIM4 PTIM3 PRTC
HA R/W R/W R/W R/W R/W R/W R/W R/W
=EDKEN 0 0 0 0 0 0 0 0
FE B4y i iR
[7:6] PTSD TSD i B IR S AGT I o B 8 o 4
[5:4] PTIM4 SE I 4% 4 I systick H i1 56 245 il
[3:2] PTIM3 SEIN 3 3 W o g4 il
[1:0] PRTC RTC it At g4z
e PR R IE A 0~3 IRIRF R e MBI B B, 3 4 e dz il
5.1.5 IP3 (0xD8)
#* 5-51P3 (0xD8) Wit Jc 2 2 f7-4s 3
fir 7 | 6 5 | a4 EE 1 0
4 F PDMA PSPI PI2C PUART
A 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
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FE LR iR
[7:6] PDMA DMA Wil 5 g 45
[5:4] PSPI SPI H AR S 2 4% il
[3:2] PI2C 12C bt 5 gz kil
[1:0] PUART UART 741t 2 4 42 il

e PR HME N 0~3 IRIRFR LS B RARE emi, It 4 Bz

5.1.6 TCON (0x88)
% 5-6 TCON (0x88)
(A2 7 6 5 4 3 2 1 0
AR RSV TSDIF IT1 IFO ITO
e S} R R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0
FB B iR
[7:6] RSV Re
TSD i BT o W bR & o AR B AL 5 IR R OIR S AL (TSDF)EC &
- TSDIF TSDIF SN 42 o 22 g A ek et v s TR B AR 2
0: U8 H R R A it W s WRLEE 1) v bk
1. S RETBEEBEEER W . ESN 0FIANE
INT A &5 b 1 e~ i o 48 o
_ _ 00: L7t Hh by
431 TTHEOT o epevm g ot
Ix: B (CETRER ) fil & vh e
INTO #R5H ir O b &
2] IFO 0: INTO A& At
1: INTO KAET Hli. BHEN OB AZE
INTO 5 o O i, <~ i o 425 4
00: -7t Hh by
[0 TTOIEOT o e e i
Ix: B CETFECR ) fil & b b
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5.2  FhmiREE
< 5-7 Fribrii i
Bk B
_ REWK | FMfE AR
A B ik ANEAYDA 7E‘|:|
IR Z % | ME PrREAL wEm | g st
=X2 = | 0x0000 N/A N/A —H B B
LYW 30l B 0 | 0x0003 LVSRIO] Y | CCFG1[6] IPO[1:0]
(1 FiL P 502 o 1) '
135 INTO 1 | 0x000B | TCON[2] Y | IE[0] IPO[3:2]
AR T INTA P1IF[7:0)/ _
(10 L) 2 | 0x0013 P2IF[7:0] Y | IE2] IPO[5:4]
DRV il 3 | 0x001B | DRV_SR[5:4] Y | DRV_SR[2:0] IPO[7:6]
TIM2 i 4 | 0x0023 | TIM2_CR1[7:5] y | M2 CRI[43] IP1[1:0]
TIM2_CRO[3]
TIMA1 Hilii 5 | 0x002B | TIM1_SR[4:0] Y | TIM_IER[4:0] IP1[3:2]
ADC H1l#i 6 | 0x0033 | ADC_CRIO0] Y | ADC_CR[1] IP1[5:4]
. CMP_SR([7})/
& iy : :
H 45 3% CMP 1l 7 | 0x003B CMP_SR64] Y | CMP_CRO[7:0] IP1[7:6]
RTC 8 0x0043 RTC_STA[6] Y IE[6] IP2[1:0]
TIM3_CR1[4:3]
TIM3 117 9 | 0x004B | TIM3_CR1[7:5] Y IP2[3:2]
TIM3_CRO[3]
TIM4 1l TIM4_CR1[7:5] TIM4_CRT[4:3]
S 10 | 0x0053 Y | TIM4_CRO[3] IP2[5:4]
Systick H it DRV_SR][7]
DRV_SR[6]
TSD H W Cli 5 it ) )
) 11 | 0x005B | TCON[5] Y IE[] IP2[7:6]
UART 11t 12 | 0x0063 UT_CR[1:0] Y IE[4] IP3[1:0]
12C Hilki 13 | 0x006B | 12C_SR[0] Y | I12C_CRI0] IP3[3:2]
SPI i 14 | 0x0073 SPI_CR1[7] Y | SPI_CR1[0] IP3[5:4]
DMAO_CRO[7]
DMA H i 15 | 0x007B Y DMAO_CRO[2] IP3[7:6]
DMA1_CRO[7]

R WEA 156 ASTh I, ERFTR . B WnEA DRI e S, i IPO~IP3 A7 st AT
PoE . FEARDESE L R 55 Ry v T LA 2 i (L e 2 K P s sk o SR Ak TR 901, A
FERIINT S W BRI, bR SN s B 00 W ASREST WAt R0 56 2 i) P A 2.

|E[EA]Z 4R R T A, EA=O Hf AW AT ] o 7

5.3  4MaBrRER

AR I 2 AN T
Hoep 4% E PORT0.0~PORT0.6. P11 %7 10 #i N, s s flLbEse CMP4 B, T E
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EX0=1 i HAE oM 0 (INTO). 4% & PORT1.0~1.7. PORT2.0~2.7 N7 10 AR,
Al E EX1=1 KR PAIE/P2IE LA AN 1 (INT1).

AR W O {3 REA EXO, F T bR 25 A IFO, b v P i 4% 1 ITO o o 7 #7 4% LVSR 1 [ EXTOCF G
e M T O (RO IR, XLk R LLZ PORT0.0~PORTO0.6. P11 fii A, LLEi#E CMP4 it
1 S A < P00 TR VN e e T/ 23S g G 1 /NI I A £ TR R N VA

HRERHMT 1 ERES. EXT, 16 /> PIN PRIl fE 3y 47 4% P1IE. P2IE 42, XN bR &
fi PAIF. P2IF, i b P A 42 6 171

R 5-8 SRR 1 XN 1O

SFR#uhE | FBR | &% iR R/W RAhfE

0xD1 [7:0] | P1IE[7:0] | Port!{EJ9sM i1y, %PINh g RW | 0x00

Port1{E M R Wi, % PINH B bR A7
AR5 N0 Z0] L Hh AR A

0xD2 [7:0] | P1IF[7:0] | #E&: MCUS 0N Rk GRS, AFEHEONME | RW 0x00
EOLLAUET, BIATREF= A GG B oL, HE
FfE W N iE4): mov D2h#0FEh, LLEP1IF[0]

0xD3 [7:0] | P2IE[7:0] | Port2fE b li1ns, &PINhiff &g RW | 0x00

Port2{F A4 R W18, & PINF iR &AL
MCUS 03 %t 82 1) o T s 25467

0xD4 [7:0] | P2IF[7:0] | #&: MCUSOWEX MARENMRS, AFHEHEOKM | RW 0x00
ENLDLAUET, BIFTREF= ARG s o, 4
FEAE AN R iE4): mov D4h#OFEh, LLEP2IF[0]
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6 12C

12C (AR RUHLES B2 BEHUR L T 754 Tl ARk R P2 D3 11, & —Fh ] S0 e 1 [R]85 Hh

T, WA MCU RN 12C B& @ . M2 PREATERA MR : SDA CRATHIRL) 1 SCL
CHRATIEPLR), IXPIRE R WA VO 28, BT LUBZR I H: R TPt i, 0 im0 75 il B

HFH% VDDS, S fEIEH TIE.

TR

® SLHLT I2C WX MIARMERI (e 100kHz), Hudifist (B 400kHz) DR HUE+BE (B

&1 IMHz).

® ESCRFENU, SR MBI

®  CHF 7 AR HE T 0k

® CFF DMA Hififkd, LA R0 CPU B St

AERTEZS IR SDA I SCL #2 i FF, 3K & A A R 22 75 25 IR O M — Ak dfs - ZEAR A 72
L B B AR A TSRS A NS TR, BRI, HAb S an R AR
2 12C HIT, HAJIEE E B ARTEINGS R, 12C M IRA R AL . AR T sh a2k
s, JF Hi@E SCL [ iy &1 K IEIN 815 5, 381 SDA KIEMHLHEE B S, AR
AT BRAEUCH % b, S A% A AV A o 7E S 2 B 3 AR AR SOR 1 55 AN RAE E (1
IR NV RE RS B, NN e TR, SRR R B, BUS AL
2 b B % B FE AN 6-1 T s A SR AL BRSO N ARAF OB, S B R 2T AR A 48
Ja ENEBONS A AR s, e m 1 BN BRSO R, @I AR AN B 6-2 Fos  AEIRXAPE LT .
BLAR T3 77 A 5 IS IS e R 25 1 E B A 5%

SCL |\ WMﬂﬂW
SDA *\ AsY As Y aa Az a2 At} ao) w\ A [Ip7) peY b5 ) pa) p3) p2) p1) Do\ A B

Ack from Ack from
slave Master send data slave

Start Slave Address & Write Stop

6-1 EAEITA B R E AR
Sl AV AVAVAVAVAVAVAVAVAW AVAVAWA
S\

SDA AsY Asy a4 Y A3y a2 At Ao R\ A [Ip7){ p6) D5 Y D4} D3} D2 D1) DO/ Nack

Ack from Nack from
slave Slave send data

Start Slave Address & Read

B 6-2  ERFERUCNAS A Hs
FUB812 511 12C RENS i By BRI, B SR IA 2] AIMHz, ] 12C 1,
W ER B 4T 12C, IFES IERA 12C Hulik, B4 12C @it X B8 305 5 (STA)L 5 {5 5 (DMOD),

REV_1.03 86 www.fortiortech.com



Fortior Tech

P~ FU6812x2/61x2

BEHFRES (STR) MNE(ES (NACK) {#1E{55 (STP) K%,

6.1  ##{FisieR

6.1.1 FHiEX

B {7 12C_CR[I2CMS], B & NEHEL;
Fi® 12C_CR [I2CSPD], #EH4h SCL 4%
FCE 12C_ID, W& Hiradsfhhbk;
It B 12C_SR[DMOD], ¥ & 15 7 [fl;
& 12C_CRI[I2CEN], ffifig 12C;
6. E712C_SR[I2CSTA], ki% START Flthhit, 7E#Uk%E] ACK/NACK J&, 12C_SR[STR]#
TEfFE 1, SCL B FHLHRHIHK;
7. WEGRREEIE, £S5 12C_DR A E, B4 12C_SR[STRILARER SCL, FHIFAK
EEE, U ik se e HU R ACKINACK J&, 12C_SRI[STRIG#E & 1, SCL # T AL iR Hil K
8. I RIIHIE, TEHEM 12C_SRISTRIG, FEHIFEHBCHIE, MM 2 e
I2C_SR[STR]M#{£ & 1, SCL g FHLimbIHA%, Uhif AT Jei@id 12C_SRINACK]# & ACK/NACK,
Fif] 12C_SR[STR]E 0 /i SCL LAk i% ACKINACK 155, tnSke®] 1 #i%d, 12C_SR[STRIf#
& 1, SCL #EHL M HAL;
9. WRTFILRIE, WLIFE 12C_SR[STRIA 1 I EAr 12C_SR[I12CSTP], 4 12C_SR[STR]
LI RIEAF 1155

o r w0 D PkE

6.1.2 MR

lid & 12C_CR[I2CMS]=0, # & NMHUE;
fii & 12C_ID[I2CADD], & slave Hilik; si# L E 12C_ID[GC]=1, fiifES #HiE;
fid & 12C_CR[I2CEN]=1, f#§E 12C;
LRI START 15 5 Aidthht, #5008 START 15 5 RUER (Kl J5 SCL # MHLSR HIFAK,
I2C_SR[I2CSTAJf 12C_SR[STRI# £ E 1, 1hif Al s5id@id 12C_SRINACK] # & ACK/NACK,
Jfidid 12C_SRIDMOD]#fA A i T2 B SURE I /2 R 16 K

5. WRRKIEHAE, WE 12C_DAT Zff#s: HAr 12C_SR[STRILLEM SCL j&, Ki%k
ACK/NACK & R 1% K , 4% &% 5 B YRR EHLR K ¥ ACK/NACK J5 , SCL i MALBE I R,
I2C_SR[STR]E & 1

6. WS RBCEE, ITE A U BRUSCERE 5 R AT 12C_SR[STR] B SCL, 4 MMLE I e 4k
i85, 12C_SR[STR]HE{FE 1, SCL # MHLsRFIFAL, 7EiHT 12C_SRINACK]% & ACK/NACK J&,
1 12C_SR[STRIFK SCL Jf %% ACK/NACK, iR Ui ®| 78 4%, 12C_SR[STRIfE+H 1, SCL

ly 2w v e
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B AW L5 A
7. RESTART IhfE: MMHLTE busy IREFHUE] START 55, WAk 2mr T, SRR
sk

6.1.3 12C FRERE

12C (1 WA -

1. 12C_SR[STR] =1 i, % Wrik7E EHLA MBI N &R %%

2. 12C_SR[I2CSTP] = 1 i, ZH Wik R7EMHUE R H 2L

U5 12C ikl fESz 12C_CRI2CIELA 1, FRA 12C &7 4 it R .
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6.2 12C ==
6.2.1 12C_CR (0x4028)
% 6-112C_CR (0x4028)
fir 7 6 5 | a4 3 2 1 0
B I2CEN I2CMS RSV I2CSPD I2CIE
eyt R/W R/W R R R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
(A LK hee
12C fiiRefr
0: %£1k12C
[7] I2CEN . . .
1: ffifg 12C, HR GPIO P)#t v 12C #5230, OPEN DRAIN #itti. 12C b2
BB 10§ Pull-up B e
12C Bk
[6] I2CMS 0: ML
1: EHUAER
[5:3] RSV TR
2CHERHE, U FEHBERTH
00: 100kHzfE i %
[2:1] I2CSPD 01: 400kHzfEfiid
10: 1MHzAE4E R
M: AR, RE
Hh {8 e A
[0] 12CIE 0: 21k 12C BEA
1: VR 12C HENHT, g R B 12C_SR[I2CIF]= 4=
6.2.2 12C_ID (0x4029)
% 6-212C_ID (0x4029)
fr 7 6 | 5 | 4 3 2 1 0
R I2CADD GC
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAME 1 0 1 0 1 0 1 0
A 2R hee
[7:1] | I2CADD 12C #hiik
JUREREIY SRR, RAE MU T A 2%
[0] GC 0: ASCFFHEnY
1: CRFSHERENY, Rl Ox00 Hiuhkth 23 i
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6.2.3 12C_DR (0x402A)
# 6-312C_DR (0x402A)
fir 7 | e | 5 | a 3 2 1 0
EA I2C_DR
FA 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
FE R iR
[7:0] I2C_DR | 12C a7 174
6.2.4 I2C_SR (0x402B)
% 6-4 12C_SR (0x402B)
fir 7 6 5 4 3 2 1 (]
EAS I2CBSY | DMOD RSV I2CSTA | 12CSTP STR NACK I2CIF
eyt R R/W R R/W R/W R/WO R/W R
SAE 0 0 0 0 0 0 0 0
(A 2R Thke
I2CIT R AR &
2412CEN A0S, 12CBSY H 5150.
Im*ﬁﬁ:
! 12CBSY RILSTARTH I G, B, KIESTOPRINE, W& 0.
ML
W START Itk lEAC R P e, A& 1", U BISTOPJGE, MfHE 0.
12C1EL 5 br ik
Im*ﬁﬁ:
0: EfEal CEMLuREHE, MPLamEE
10 BB (FENLamUSCEAEE, MbLIm & EED
5 DMOD FEF B, DMQDEﬁuT'r%ﬁzLﬁE%BzmM%B&:
1.  12CSTAf A1
2. 1EI2CSTAKL 5111 [ 242 DMOD
MALES:
0: EfEel CEMLuAREHE, MHLamBEE
10 BB (NS, ML & EE D
5 RSV IREE AL
FEHER:
BAEE 1, 24 SCL #1 SDA A& aIFifi Kk 1%E START FIHbbET15, Rk 56 i il
4 DCSTA PFEBNE 0. fERIEBCE B i fEd, 281k 12CSTA BN, #HERIE
RESTART, & ZAEHHE KX e B 5 B 12CSTA A1,
0: 3k START Altbht 745
1: i% START 5k RESTART Flhl 745
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ML
{05 E) START Hibhk 7 UL 5 B 1, 35S 035 0, Wi MIkE] START {H
HBEASVCEC I 12CSTA A B 1. B80T E S0 20, EBEE T —1
START Fiff.
MBI T, 12CSTA F112CSTP W& 2417 12C HyE 15«

% 6-512C R&hrE

[2CSTP

START | STOP | ##iik
0 0 I AT )RR
0 1 TR )2 STOP
1 0 HRTUCEI 2 START + Hubk 775
] ) LTSI B STOP, 2R 5 U # START
+ bk
HE: 2 12CEN N0}, 12CSTA S #tift E zhiE 0.
FHAER:

24 12CBSY M 1, A REANE 1, HELE44E STR 9 0 iK% STOP, &
%58 UG A 307 05 s 1I2CSTA F1 12CSTP [R5 1, H 12CBSY M1,
NI 12C %e)kik STOP, ki%5¢ STOP J&Fi & START Aithitik777, START Fiih
B RO e e fE STR BEAFE 1. (ERR B SR 1l #2 b, 2511 12CSTP
H5N, HEHHEERTE.

0: AKi% STOP

1: Ki% STOP

MR

{2 STOP J5 & 1, 35 035 0

REWESHERK 6-5

¥E: 24 12CEN X 0 I, 12CSTP £t A 3hi% 0.

STR

12C FHMF et R, M08 1 I SCL &bl ik, fFRga T EhiREs.
AL E 1, WS 035 0.

FHAAER:

1. A k%5 START+HHUEE T FLIE] ACK/INACK 15 55

2. CUBELRIZIT K% 5E STOP. START+HibEF5 Hikt %] ACK/INACK 155
3. M Ak e B L E] ACKINACK {55

4. HEERE AR

ML

1. HffEEUk s START+ILAL bk ;

2. Ut TR

3. YR k% 58 ACKINACK 135 5 MK

H: 2 12CEN Jy 0 i, 12CSTP &#tii{+ H 3hi% 0.

NACK

12C A% B ML 45 SR 5 OSB3 5, RDHLR 058 9 R
HERIEMR T, 60 AR, RAEHEIUB B A TSI (5 5

PEBOHOR B LTS I RO 5, A RIS A
e

0: ACK

1: NACK

PE: %1 12CEN J5 0, 12CSTP 24kBft (143 0.
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12C Hh G RATESL, B 12CIF % 0YF 12C GkSAL %8 . %0 iR .
0: 7€ 12C ki =k
1. 4 12C Frig R

0 I2CIF EFBRA
4 STR 1, 12CIF & 1, HNE O
ML
M 12CSTP N 183 STR N 1 &, 12CIF & 1, HWE O
. 4 12CEN K 0 i, 12CSTP &#fifift | 5% 0.
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7 SPI

SPI /& Serial Peripheral Interface (EEATAMAEAE D) 46, & —Fh sl &0 LA D 4T B2k .
FU6812 1) SPI ] LLILFAE N FHIEZEAMBL, FTLMEA 3 2kak 4 &=\, i ag bA7
EZ N RN EEN SPIH 4 IR 5%, 42 MOSI. MISO. SCLK. NSS.

MOSI {5572 SPI H##lfE 5, 24 SPI A ENL 4 th Bl (55, SPIAFE MWL i 5
T

MISO {55 /2 SPI (55, 24 SPIEATHUN RS 5, SPI Ay ML fii th i 5
o 4 SPI AR LB TAEAE 4 LN T7 K ARBILE R, MISO 5l e & T & PHA.

SCLK {5572 SPI I B {55, REEE THEMEERE S, mENAE.

NSS {552 SPI \ & HikiEE 5, SPIH 3 Lzl T1ER, NSS {55 ¥ pi25H, NSS i
¥ FUREIEA 10 M. 2 SPI TAETEMMUEE RIS, NSS i ] DR B v A 1, LA Sk B
T NSS (55 24 SPI LAEFER LN MM NI, EHLK NSS 155w ISR B At H
TR MALI SPI; 24 SPI TAEAEZ MU RIS, NSS (G5 HEE MM, LIS L Yai 25
A HAD EHEEELE, LRI DLE AT SR s A2 e R 2 SPI LARE S L2 AAL
BRI, LA LB ACE 24 10 EEJy NSS (55 DA EEA A Y WKL BEATIE .

7.1 ##FisER

7.1.1 SPI 513

24 SPI kA SPI_CRO[SPIMS] A 1 i, SPIM LA EHNUMER THE. EiZM T, SPI¥<
IRHEFEAL T AP AR 15 N2 K] SPI R alR4. 241 SPI_DR S5 NHH N, 2308 sehr FH SN T
RILGES, IER IR 22 k58 SPI_CRI[TXBMTIE £ & 0, IR B A 578 N2, A
RIEG A VBRSBTS A7 8%, BB 4G: SCK i #1555, MOSI Al MISO
¥ & RAE SCK 5 5% B ¥l M A7 % A ik A de N, 4% % 45 )5 SPI_CR1[SPIIF] Al
SPI_CR1[TXBMTIK £ & 1, AL A7 2 B2 MISO BB 8, 280K 2 BoR B H Uk
gzrpdsh, A SPI_DR BLHUEE I KSR Z b s I . G 2RAE SPI_CRA[TXBMTI=0 1%L
N\ SPI_DR 5 A##E, 45 5brEN SPI_CR1IWCOLMS & E 1, HHHARFR RIEZZ a3 TH i)

7.1.1.1 FrAERE

fii & SPI_CR1[NSSMOD], #% & SPI T/
fi. & SPI_CR1[CPOL], & ik,

fid & SPI_CR1[CPHA], ¥ & 41T

It B SPI_CR1[SPIMS]=1, #& N7,

A
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o

i & SPI_CLK, # & SCK #i%;
6. & SPI_CR1[SPIEN]=1, f{#ifit SPI;
fii# SPI_DR, S5 ANERIXMEHE, &5k, SPIUEEH—IX.

~

7.1.

N

SPI MR

*1 SPI_CRO[SPIMS] /4 0 i, SPIR LM TAE. fEZEAT, SPI ) SCK S5 H ML
¥ SPI #24ft. 4 SCK &5 RIS, KEZE MR EMHIIIRE, 2 SCK ESHAR, MBI
MOSI il MISO H# I a A R IE R, A5, SPI_CR1[SPIIF]#1 SPI_CRA[TXBMT] #
S8, BREMBRE RSN SPI_CRORXBMTI¥ £ B 0, LLRRMAIA REIEE. Wi
SPI_CRO[RXBMT]=0 H.UItHS 1 #r (£ #2515 N 22 vh 4, F84 SPI_CRI[RXOVR# < H# 1,
IRt 28 R A 41 SPI_DR 5 AHdERT SPI_CRA[TXBMT]E 0, 4R ILH 5 A
B, M SPI_CRIWCOLIK =& 1, JFHARFFRIZG a8 . i RAEH 4 4l i TIET;
3, H4 NSS F5HNHANES, NSS 1 TR G0 .

7.1.2.1 MBIEE

1. FC# SPT_CRI[NSSMOD], #H 3 kM50, 4 kM7
Wi # SPI_CRI[CPOL], &I ahkE;

i # SP1_CRI[CPHA], & & W BPHHAL;

fi B SPI_CR1[SPIMS]=0, #HE AMIT;

5. McE SPI_CRI[SPIEN]=1, f#ifg SPI;

6. FCE SPI DR, HANHAEHHE, Efr EHRIENEES.

W N

7.1.3 SPI FRlifilR

W SPI Wi e vF (IE 257783 SPIE=1), 7F Fid 4 MrEA s E 1 B~ AT,

TR X 4 AR B AU AR 0.

1. FERRR TS A, SPI ks & SPIF # 8 1. iZbn&@& M T SPI .

2. WRAERIEGE P P I BAE AP AL L B AL F A4S SPI_DR, SiP5tsE WCOL #
B RAXFMEGN, 5 SPI_DR HIHER 2N, Naxt RIEZMIE N 1%hrEEH FH SPI
Jie

3. 4 SPI $ECE N TAET 2 F 77 M ERAF M NSS #hO AR, 77 Va5 1R 65 & MODF
WE 1. MRAETTREE RN, SPIMS Al SPIEN fiiiiF 0, LA%EIL SPI I g — A E 84Uy L&
2.

4. 4 SPI BEIMCE AN B—IRAEREE R, U R i 35 e IR R b — A Ao &
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sz, i AR S RXOVR BB 1. Bl 7 i A S g2 of 4%, SLVF Al i i
7 A . 1 s T Bk

7.1.4 SPINTIERR

SPI M TAETT XA —FJUFh: 32 SPI, 4 LM T/2 775, 4 & 77 SPI I TAET
K383t SPI_CR1INSSMOD]HEAT# & .

24 SPI_CR1[NSSMOD]=00 itf, SPI¥LA 3 £l T4F, NSS it I ALESER 10 M E, T
VE TR T EMNER . HTRAE NSS S NSIHEERE S, U ERAERL EARA 24
MMAFELE, B R BEREAT ot (s, = MNLER T il 7-1 s

B 7-1 3£k R 3 2k MO S
4 SPI_CR1[NSSMOD]=01 Kf, SPI¥LL 4 Ll TAE, NSS iy KA gty N A 188 15
=, 4 SPI_CRO[SPIMS]=1 i, ZTAEHFR N2 FH ;4 SPI_CRO[SPIMS]=0 i, ZLAEJT
KXONMBLG R T2 EHT A, BRETIIEAN T NSS BRI, aXAFEH 2K
SPI_CR1[MODFI# 1, A NI, JFHK SPIEEGE. X TMHLTR, 2B NSS BRI
WA RGEWE, SPIaEahifki. £ FHUIEL )y Wi 7-2 ik,

K 7-2 2 £ NiERE
2 SPI_CR1[NSSMOD]=1x Itf, SPI¥LL 4 2| TAE, XATAET7 AR EH T . 72X
ANTAEHFAT, NSS (55 NS, m@ES A SPI_CRI[NSSMODO] I fE K754l %4
SPI_CR1[NSSMODO0]=1 I} NSS uif; ¥4 tH &1 H 5 24 SPI_CR1[NSSMODO]=0 It} NSS i 1K i
HAG T LR AN E R B 7-3 B
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K 7-3 4 2305 4 2 5 e K

7.15 BITHIHRE R

i1 SPI FC B % 745 SPI_CFG Py Bl il i 4500 m] AAE 3 4T AR AL AN AR AL () 4 A 5
W . SPI_CFG #r/7 %11 CPHA AL PN B AL (B B Bt B> A i —F
SPI_CFG #if7#s 1) CPOL N7 iy BV A AR A R b 2 () o B SRR AN AR 0 T
e 5 A9 {5t P T P A R S AT 1 o e 7 53R IR 4 A (S AN AR 1 $ 1] 428 1 F SPI Gl i ok SPIEN
fir)e FT7 AT I I EEE L B P oG SR AN 7-4 MT7 2T IR s 2R 1 I e ok R ] 7-5 K]
7-6.

o, i) A I A A I I U N B O

wosinmso XK wse X Bite X Bits X B4 X B3 X Btz X Bri X Ls M

Nss | |

SCK
(CKPOL=0, CKPHA=0)

SCK
(CKPOL=0, CKPHA=1)

SCK
(CKPOL=1, CKPHA=0)

SCK
(CKPOL=0, CKPHA=0)

SCK
(CKPOL=1, CKPHA=0)

wost XXOCK wse X BiTe X BiTs X B4 X mrs X Btz X Bri X Ls
wiso — wse X BiTe X BiTs X B4 X mrs X Btz X Bri X Ls

NSS (4% 75 20) \

SN E

K 7-5 W J5 Bt/ B B (CPHA=0)
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[ 7 I 1 7 ©L_1 1

o, o, 1 I I °f [L|
wost XXX wss X e X omrs X owra X owms X B2 X omind s 0K
wiso—__ws X mre X mrs X wmra X wws X omre X o s X

NS\ /[

K] 7-6 M TJ7 B/ e 7 B (CPHA=1)

SCK
(CKPOL=0, CKPHA=1)

> > r— Y
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7.2 SPIS{F=E
7.2.1 SPI_CRO (0x4030)
2% 7-1 SPI_CRO (0x4030)
fr 7 6 5 4 3 2 1 0
B SPIBSY | SPIMS CPHA CPOL | SLVSEL | NSSIN SRMT | RXBMT
eyt R R/W R/W R/W R R R R
SAH 0 0 0 0 1 0 1 1
FE ZRR i3
[7] SPIBSY 24—k SPIAERIEAE AT, (FEMN ), ZAipiE NEE 1.
FHUMBUBEL R E
[6] SPIMS 0: slave (AL
1. master (L)
SPI st #h A {7
(5] CPHA 0: f£ SCK JH RIS — A s R HE
1: 1£ SCK JA A S8 NI RFE S
SPI i & i 1t
[4] CPOL 0: ZEINHL TN
1: NS S
M NSS A HSPIRNZALHE 1, R SPIZHE A 1 M as1F.
[3] SLVSEL 24 NSS Gl AR HAFES CRAEIE T 9 MBS A HE 0. 1AL
A7 NSS 5l RIIAE, T2 12% 5] B A 25855 .
2] NSSIN AR R B A AR 4R NSS 5B BRI o 215 5 R 2.
TN 25 A7 8 23 b 5 (RAE MHLBE RN A %%)
4 Fi A HOE FR A R NI th RS A 25 A7 48 I FLIAA B Bl vT LA R 3%
[1] SRMT P Ay B IR M A BN, AP E 1. MR TR
RIL RN 2L I BIRE AL 27 A7 258 SCK R AEARLAT, iZALpl 0,
F: fEF )7 SRMT = 1
B A7 28 23 b 3 (RAE MHLBE RN %%)
0] RXBMT PR A S I LA BRI E 1. i SRR
T AR EAE AR L, MNZALAEE 0.
e fEEH AR, RXBMT =1
FRASEAS 2/ A 1 «

00: EFHRHl, TFREIERIE,
01: AT AL, SRR,
10: bBAERIE, R
1M BEFREE, FRRIRRIE, TSRBT NS

= P
NP
= P
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7.2.2 SPI_CR1 (0x4031)
# 7-2 SPI_CR1 (0x4031)
(A 7 6 5 4 3 2 1 0
EA S SPIIF WCOL MODF | RXOVR NSSMOD TXBMT | SPIEN
FA R/WO R/WO R/WO0 R/WO R/W R/W R R/W
SAH 0 0 0 0 0 0 1 0
FE R i3
SPI ks &AL
[7] SPIIF MR AL S — AN R (8bit) 2 S, XA A . AL bS5
HZMAHS 070
B SRR AL
6] weoL 4 TXBMT 0 i), 5\ SPI_DR UK dhfr i i
» FOREE S IR SPI B A A7 Ak AT T S Ak
AL A S 03 0
T R Y VA
5] MODF 2k I 3 3 HURE 33 5% AR 52 R 1 (NSS s low, SPIMS = 1
and NSSMDJ[1:0]=01).
AL S 03 O
B overrun FrE (R E MM N H L)
n RXOVR UHERI R G — AL AN SPI B ER, ety
TRATHE I — R A A A 0 S B P i iR 27 b B R 38 4 1 R4
—A SPI . AR H B 0, LAHEMS 095 0.
%$ NSS TAEJ7
00: 3£ M50k 3 283530, NSS 155 A& Hu 1 5] 1.
[3:2] NSSMOD 01: 4 &ZMTTRELZ 3770 BRIAME D). NSS B2 & A .
Ix: 4 2k 17730, NSS #4rFl— AN 51 B4 H NSSMODO (1)
18-
RIEG MRS bR E
i TXBMT YRR S N R IE R IR AR, ZALHE 0o 4R IE M as I BUE
Wik 2] SPI BeAr wr A7 a8 it %A E 1, FRonnT DL RIS as
R .
SPI fi#ifgfr
[0] SPIEN 0: 2%1- SPI
1. fiifE SPI
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7.2.3 SPI_CLK (0x4032)
# 7-3 SPI_CLK (0x4032)
fir 7 6 5 | a4 3 2 1 0
4 H5 SPI_CLK
K RIW RIW RIW RW RIW RIW RIW RIW
SRl 0 0 0 0 0 0 0 0
FB Z K iR
SPI NSl &, master B2, AL SPIEN=0 I A5,
fsck = sysclk/(2x(SPI_CLK[7:0] + 1))
[7:0] | SPI_CLK
{5t sysclk = 24MHz, SPI_CLK=0x04
fsck = 24000000/(2x(4+1)) = 2400kHz
724  SPLDR (0x4033)
% 7-4 SPI_DR (0x4033)
fir 7 6 | 5 | 4 3 2 1 0
4 SPI_DR
K RIW RIW RW | RW RIW RIW RIW RIW
AL 0 0 0 0 0 0 0 0
TR’ Z R #iR
SPI_DR @74 T ik Al SPI il . 14 770F, 1] SPI_DR
[7:0] SPI_DR BNEHERS, BRI R ARt &R B k. 3 SPI_DR ik [1]
PR P AR KA 7
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8 UART

8.1 UART i2{EixBB

8.1.1 = 0

AR, ZHTYRI0 O. FiZER T, TXD Netit, RXD A¥HEML, Ml
fepu_clk/12, RIBHHE I M SRARALIF 4R 0% o Hdi K34l UT_CR[REN]WEE, UT_CR[REN]=0
I AR, UT_CR[REN]=1 I Al

FOEBAERT, B RIEREGE S N UT_DR, 47 UT_CRITI], X TXD 4 th# ALk, RXD
Hfrh UT_DR %, S Biish fepu_clk/12. KiE45H )5 UT_CR[TIE 7.

FWCEHERE, e840 UT_CRIRINFEIRE A7 UT_CR[REN], XIS TXD #ith & A ikeh, RXD G
Bl s, # ALkt A fepu_clk/12. #Uk 455 UT_CRIRIJ=1, X UT_DR 1533 3
{BEVE/

8.1.2 =t 1

R TR N A2 T, RIS TXD R ESUE M2k, RXD AIEIEE =2, 1k
KEHRHN 10 6, B 1 ALEE. 8 r¥dE (UT_DR). 1 firfsil, J4iah UT_BAUD HiE.

RIEHAERS, BERZENENES AN UT_DR, &4z UT_CR[TI], Xif TXD ¥4t 10 fi%dhE, %
%5ERUE UT_CRITIE .

BB, e EA UT_CRIRENDEZIFEL, #AJ55E 46 UT_CRIRI], XEiET UART #iA
(IR T RXD 35 A HL, #5058 iUs , UT_CR[RB8]A UT_CRIRIJE A7, #EL UT_DR £73%|
R [iNEEITR

8.1.3 =1t 2

AR AR RO AL, % TXD MR EHE 2k, RXD AEIEIE S, 1k
REHEI 11 6, BI 1 AES). 9 fr¥dE (UT_DR+ UT_CR[RBS8)/ UT_CR[TB8]). 1 firf&il:, ks
# i1 UT_BAUD #7E.

RIEBHER, B REMEYES A UT_DR, [H %% UT_CR[TB8], &fi UT_CR[TI], X TXD
Kt 11 Ri8dE, ik 5ERUE UT_CRITIIE AL

FeUScEERS, e E A UT_CRIRENDEZHEL, )55 461 UT_CRIRI], XEi#EE UART #iA
IEE s T RXD S5 N 5 HL, 0525, UT_CRI[RINE AL, UT_CR[RBSIKEIES 9 {4,
B UT_DR 243 2HC R AT 8 Ar %k .

REV_1.03 101 www.fortiortech.com



Fortior Tech

FU6812x2/61x2

8.1.4

FEARBRAE S 2 A, (HPR R e B SR 1 A

8.1.5

&zt 3

UART FRHfiE

W UART H Il o vr (IE ZiA788 10 ESO=1), 7E TR 2 MrEMHE 1 BRI A= i

FERG: 1 2 MR R SR B 0.

1. 78 UART k%58 1 ¥R (=0 0,1 5 8bit; £ 2, 3 N 9bit), Kiksem Wb T

5 1
2. 7E UART #ZUR5E 1 HEHEF STOP (1041 f5, FUWRGE R Wibr £ R B 1
8.2 UART &=
8.2.1 UT_CR (0x98)
# 8-1 UT_CR (0x98)
fir 7 | s 5 4 3 2 1 0
44 R MOD SM2 REN TBS RBS8 TI RI
eS| 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
FB ZFR i
BRI
00: X0 AL 27 %%
PR R R A :
Baud rate=fcpu_ci/12
01: =1 8-bit UART
PR R R A :
[7:6] MOD foou o/ (16 / (1+ UT_BAUD[BAUD_SEL]) )/ (UT_BAUD+1)
10: fl2——9-bit UART
PR R R A :
fepu ol ( 32 — 16* UT_BAUD[BAUD_SEL))
11: #E:3——9-bit UART
PR R BRRRA
fopu o/ (16 / (1+ UT_BAUD[BAUD_SEL])) / (UT_BAUD+1)
0: ANAVFL LR 2441
5 SM2
[5] 10 SOVF LR AR 5
0: ANFCVFER AT 6 NERAE
4 REN
[4] 1. VBRI, HPHE0
3] B8 W BB A2 5B T HAE AL SN, AR IS 2 oh e i 4
0]
2 RBS W B2 503 N HE B SO0, W RSM2 M0, X —fifEN

feibfr, FEREO R A AMEH .
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[1] TI RIETE MWk &, KBGO B, L0
[0] RI B G R WibR L BT B S A A B, A R RSO
8.2.2 UT_DR (0x99)
# 8-2UT_DR (0x99)
fir 7 | s 5 | 4 3 2 1 0
PR UT_DR
H R/W R/W R/W R/W R/W R/W R/W R/W
A E 0 0 0 0 0 0 0 0
FB ZFR R
[7:0] UT_DR RIE AR
8.2.3 UT_BAUD (0x9A,0x9B)
7 8-3 UT_BAUDH (0x9B)
fir 7 | 6 | 5 | a 3 2 1 0
4% | BAUD_SEL RSV UT_BAUDH
Byt R/W R R R R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
# 8-4 UT_BAUDL (0x9A)
fir 7 6 5 | 4 3 2 1 0
e UT_BAUDL
HHY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 1 0 0 1 1 0 1 1
FB ZFR Ei::3%)
[15] BAUD_SEL FEAAL R
[14:12] | RSV R
[11:0] UT_BAUD B 1,3 NI R R E
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9 MDU

MDU & — AN/ thab FE 38, AT DA KR 32bit/16bit. 16bit*16bit FiFfiRlE, ik NE 755
Py ol FH T ;IE, BRIE RIS R, MDU KRl MDU_CR €.

Feiti: MD_MC3~0={MD_MAH. MD_MAL}* {MD_MBH. MD_MBL}

ER: MD_MC3~2 Z K& MD_MAH 1 MD_MAL; MD_MC1~0 & MH#& MD_MBH i
MD_MBL, #ifi MD_MAH. MD_MAL. MD_MBH. MD_MBL ' {24 e SRR, 52102 R
g,

Fikts: MD_DC3~0, MD_DD1~0 =MD _DA3~0/MD_DB1~0

i i/E MD_DC3~0, ##ji#F MD_DD1~0.

Y 7: MD_DC3~0 HHIfJ/& MD_DA3~0; MD_DD1~0 & HIfI/& MD_DB1~0. ik
MD_DA3~0 S I/2 b4, M2 #0f MD_DB1~0 SHIZREL L2 R%.

FAEPATT B 1 DB R, KBRS N — %S RGES R, 45 KR
MDU_CRIALIGN] R & /& 5 45 #% o BRIEAT I [ 16 AN Bl 1, ¥ B0dis 2% 8 r )5 75 B A
MDU_CRIDIVSTA], 16 /i & # 5 A A S e 45 3. #d T idid 7 i) MDU_CR[DIVDONE]K i

BiER T
9.1 SREMEAGE:

1) RAEFE S50 BE MDU_CRIMDSN], LA S3REHEN 0, HAF S RIEREN 1;
[F] B 15 B 45 R A #2720 MDU_CRIALIGN];

2) REHBREE MD_MA, E#%E MD_MB;

3) M MD_MA BEELE R 16 f2, M MD_MB 27E 45 11K 16

4)  WRASCE TR R TGRS, IR IRIE AT 2)FF 4.

9.2 RRiXERRGE:

1) AR F R4S $) MD_DA, {EF:%(5 %) MD_DB:

2) fE MDU_CR[DIVSTA|SE 1, Ja3h 32 £i7/16 i frik;

3 &k 16 NRERGNEFIEBHL R, X— B riEd i) MDU_CR[DIVDONE] 5 % ,
MDU_CR[DIVDONE] =1 F/RFRIELGEH, 15 WIE F 554

4) EBHEEWE, M MD_DA R, M MD_DB a3,

9.3 FEZHEIR

1)  WRMEREZERFRE MD_DB K 0, BRik##fr=4—4 MDU_CRI[DIVERR]fr#, ¥
YRR AE S T BB — IR VERT B0 HE O;
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2) PBriE#sfE TAERT (MDU_CR[DIVDONE]=0), FiAIRES KA AT ER, REERIELS
715 DR A S ) s AN AR 2 R T 11

3) BRVASE TAERT (MDU_CR[DIVDONE]=0), 45 BRAE a1l B 5B AR AN 2 5 i B i ) 45
., FrIEFk—7 MDU_CR[DIVSTA] (MDU_CR[DIVSTA]S 1).

4)  TRIFARBRIE BRI ANEIE A NG 1 g, R R PR . edn: %
P2 MD_MA, &S MD_MB 3k T b, 7E-PIiiRS T h 7 B E s, B
R, MCU 25 R i A5 91, 4k 42848 MD_MB, 1T ki, 41 580 £ o i T ) MD_MA,,
MAS A5 R R ), BRI, B TF RN 53 R R A T 7 L AT B SALL A 400 PR R A
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9.4 MDU =%
9.4.1 MDU_CR (0xC1)
7 9-1 MDU # Xz b MRS R~ AL
fir 7 6 5 | a4 3 | 2 1 0
4% | DIVDONE | DIVERR RSV ALIGN MDSN | DIVSTA
FA R R R R R/W R/W R/W R/W
SAH 1 0 0 0 0 0 0 0
(A LR R Th ek
0: RIS B MR 58 M
[71 DIVDONE | BRi2iE 5 O 58 IR
0: Bl —IRBRIEIER
[6] DVERR | . mim—migizsiz, By o
[5:4] RSV TREA AL
P R AR E, ORI L
00: A
[3:2] ALIGN 01: % 8bit
10: £ 12bit
11: £ 15bit
PR RENREE SN
[1] MDSN 0: L%
1: iP5k
BRER AL, AAERREREA N AR, AEE 1, B R H S B 3hiE 0.
[0] DIVSTA | 0: DIV XF4
1: J35) 32 frBRik
9.4.2 MD_MBL (0xCA)
% 9-2 3i: B #HAEHH Bit[7:0)( R 5) sl # ik 4 B Bit[7:0]( A 1)
fir 7 6 | 5 [ a4 [ 3 | 2 1 0
EA S MD_MBL
eyt R/W R/W R/W R/W R/W R/W R/IW R/W
=E0KEN 0 0 0 0 0 0 0 0
(A 2R IR TR
[7:0] MD_MBL | Zfevk B #:AE51) Bit[7:0)( A 5 )8k # 3k 45 11 Bit[7:0]( A k)
9.4.3 MD_MBH (0xCB)
#* 9-3 Tevk B #AEEL Bit[15: 8] (RE) s Ieiksi R Bit[15: 8] (R
fir 7 6 | 5 | a4 | 3 | 2 1 0
2 MD_MBH
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
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BL 2 HR T REH IR
[7:0] MD_MBH | i B #:/E 50/ Bit[15: 8] (H'5) sl eiks: B Bit[15: 8] (HiD)
9.4.4 MD_MAL (0xC2)

94 ik A BEEEUN Bit[7: 0] (H'5) B Jeikas 110 Bit[23: 16] (H i)

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

ey i MD_MAL

R R/W R/W R/W R/W R/W R/W R/W R/W
2 AE 0 0 0 0 0 0 0 0
BL 2 HR T REH IR
[7:0] MD_MAL | ik A #4500 Bit[7: 0] (H5) s IRikgs 11 Bit[23: 16] (Hi)
9.4.5 MD_MAH (0xC3)

#* 9-5 Feik A BRAEEUN Bit[15: 8] (HR5) Bl ks B Bit[31: 24] (R

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

ey i MD_MAH

HeHy R/W R/W R/W R/W R/W R/W R/W R/W
2 AE 0 0 0 0 0 0 0 0
A R HR T REHE IR
[7:0] MD_MAH | ik A #:AE 500 Bit[15: 8] (H'5) sk ks B Bit[31: 24] (HED
9.4.6 MD_DAO (0xC4)

% 9-6 Brik A BRAEE Bit[7:0] (R 5D siERE R Bit[7: 0] (A

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

e MD_DAO

HH 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
(A ZFR HR I REHE R
[7:0] MD_DAO | K&k A B:E%UK) Bit[7:0] (R'5) si& K Bit[7: 0] (HiE)
9.4.7 MD_DA1 (0xC5)

F O-7 Brik A BREE Bit[15: 8] (H'5) & B Bit[15: 8] (Hi)

fir 7 | e | 5 | a K 0

B MD_DA1

ey 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
A 2 HR TR R
[7:0] MD_DA1 | B&ix A B:E501) Bit[15: 8] (R'5) s M Bit[15: 8] (HiE)
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9.4.8 MD_DA2 (0xC6)
# 9-8 [RiE A BAES Bit[23: 16] (R'5) BHE I Bit[23:16] (HiE)
fir 7 | s 5 4 3 2 1 0
e i MD_DA2
HA R/W R/W R/W R/W R/W R/W R/W R/W
A E 0 0 0 0 0 0 0 0
(A 2R HIR T REH IR
[7:0] MD_DA2 | [&: A #AE%H) Bit[23: 16] (H'5) =i 71 Bit[23:16] (M%)
9.4.9 MD_DA3 (0xC7)
F* 9-9 FRik A BERUT Bit[31: 24] (H'E) BTN Bit[31: 24] (A1)
fir 7 | e | 5 | a4 | 3 | 2 | 1 | o
EA S MD_DA3
eyt 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 HiR TR
[7:0] MD_DA3 | [k A #:/E40H) Bit[31: 24] (A'5) =i wi Bit[31: 24] (Hi%)
9.4.10 MD_DBO0 (0xCC)
& 9-10 Bryk B #AEW Bit[7: 0] (R '5) s R0 Bit[7: 0] (HED)
fir 7 | e | s | 4 | 3 | 2 | 1 | o
R MD_DBO
KA R/W R/W R/W R/W R/W R/W R/W R/W
AE 0 0 0 0 0 0 0 0
(A ZFR R T REHEIR
[7:0] MD_DBO | B&iZ: B #/E¥1 Bit[7: 0] (R'5) g &% Bit[7: 0] (A
9.4.11 MD_DB1 (0xCD)
F 9-11 ik B #4401 Bit[15: 8] (R'5) i 2% Bit[15: 8] (Hi%)
fir 7 | e | 5 | 4 | 3 | 2 | 1 | o
B MD_DB1
HA R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
(A 2R IR TR
[7:0] MD_DB1 | By B #/E¥01 Bit[15: 8] (H'5) ol &¥r Bit[15: 8] (Hik)
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10 PI
10.1  PIiR{FizeR

1. PI A
U(K) = U(k-1) + Kp*(E(k) — E(k-1)) + Ki*E(K) ---— (Uk_min < U(k) < Uk_max)

2. HAiE PI_LPF_CR /{7431 PISTA=1, Pl a3, 4 MRGEMEHHHE S, PI_UK 35 #
o

3. PIZSHT UL Q12 A1 Q15 B2, Bk Q12, BRI PI_KP 1 PI_KI #1408 Q12,
B H AR AR R 8 Q15.

4. Uk-1)F1 E(k-1)ERIAAE— K UK)AT E(K), 0B 75 B iAr E(k-1)101E, KHE S PI_EK
WAL, RN FEZERS P R FESCE U-1)01E, FESE PI_UK a7 /£3%.

MCU RA—A PLSEH, An R 2 A7 () PLIRY, & PLEEEH R IR GESHL
P& T — R B EMRIE 1 S8 TE— MR PlLIZSER Pl WIS EUR R AF b — X ig 5
ghL, UL AT IERR VT AR A B A -

Pl_EK = X; 1131461, E(k-1)
SetBit(PI_LPF_CR, PISTA); 153 Pl

nop_();

nop_();

nop_();

nop_(); 11245 Pl S 58 A%

PI_UK = X; T U(k-1)
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10.2 PIS5E=E
10.2.1  PI_LPF_CR (0xF9)

# 10-1 PI_LPF_CR (0xF9)

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

L T2SS RSV PIRANGE | PISTA | LPFSTA
FH R/W R/W R/W R/W R/W
HAE 0 0 0 0 0
FB 2R ik

TIM2 25 i3k LS 3 i A 5 2
[7] T2SS 0: P10 MJi1ml, PO7 Jyfikitit4
1: P10 AR Ak ih4, PO7 A IEkihih%k
[6:3] RSV TR EA AL
Pl 24k
2] PIRANGE 0: Q12, Bl KPKI fEUE TS (-32768,32767) %3 szbrifl (-8,8)
1: Q15, B KP,KI FIEUE G (-32768,32767) % W SEhrsfl (-1,1)
Pl 53, BMFE—, T—HZIEfEES
[1] PISTA 0: AFE3N
1: Jazh
LPF 53, WH5E—, F—mZEtaEE
[0] LPFSTA 0: N3
1: Jazh
10.2.2 PI_EK (OxEA, OxEB)
# 10-2 PI_EKH (0xEB)

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

LK PI_EK[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

# 10-3 PI_EKL (OxEA)

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

4K Pl_EK[7:0]

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
FB 2R #iR

_ PN
[15:0] PLEK HU{H S (-32768,32767)
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10.2.3 PI_UK (0xEC, O0xED)

% 10-4 PI_UKH (OxED)

fir 7 6 5 | a4 | 3 | 2 1 0

K Pl_UK[15:8]

HA R/W R/W R/W R/W R/W R/W R/W R/W
S fH 0 0 0 0 0 0 0 0

# 10-5 PI_UKL (0xEC)

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

K Pl_UK[7:0]

| R/W R/W R/W R/W R/W R/W R/W R/W
Y 0 0 0 0 0 0 0 0
FE EAY s ik

Pl & # pih g R
[:0] ) PLUK HUfE i (-32768,32767)
10.2.4 PI_KP (OxEE, OxEF)
2 10-6 PI_KPH (OXEF)

fir 7 6 5 | a4 | 3 | 2 1 0

ZFR Pl_KP[15:8]

HH 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

% 10-7 PI_KPL (OXEE)

fir 7 6 5 | a4 | 3 | 2 1 0

ZFR PI_KP[7:0]

KA R/W R/W R/W R/W R/W R/W R/W R/W
A AH 0 0 0 0 0 0 0 0
FB 2K iR

KP R %
S0 PLKP HfE i F (-32768,32767)
10.2.5 PlL_KI (0xF2, OxF3)
# 10-8 PI_KIH (OxF3)

fir 7 6 5 [ a4 [ 3 | 2 1 0

R PI_KI[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
A AH 0 0 0 0 0 0 0 0
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# 10-9 PI_KIL (OxF2)

fir 7 6 | 5 | a4 | 3 | 2 | 1 | o

B PI_KI[7:0]

eyt R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
FB 2R iR

KI 2%

15:0 PI_KI
15:0] - HU{H St (-32768,32767)

10.2.6 Pl_UKMAX (0xF4, OxF5)
# 10-10 PI_UKMAXH (0xF5)

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

EA S Pl_UKMAX[15:8]

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

% 10-11 PI_UKMAXL (0xF4)

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

K Pl_UKMAX[7:0]

it 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

FB B Hik

UK 11 85 K PR T 4
15:0 PI_UKMAX
15:0] B HU{H S (-32768,32767)
10.2.7 Pl_UKMIN (0xF6, OxF7)
# 10-12P1_UKMINH (OxF7)

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

EA S Pl_UKMIN[15:8]

HH R/W R/W R/W R/W R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0

% 10-13 PI_UKMINL (OxF6)

fir 7 6 | 5 | a4 | 3 | 2 1 0

B PI_UKMIN[7:0]

HA R/W R/W R/W R/W R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0
FB ZFR Ei:13u)

[15:0] PI_UKMIN UK 1155/ BRIEE
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| [ mfaim (-32768,32767)
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11 LPF
11.1 LPF $&{EiREE

1. LPF &
Y(k) = Y(k-1) + LPF_K*(X(k) — Y(k-1))
2. fic & PI_LPF_CR #7724 f) LPFSTA=1, LPF Jiz), 4 4 cycle J5it55emM, LPF_Y $¥iE
o
3. Y(k-1)BRA N E—RE) Y(k), WRTGEESE Y(k-D)EME, KESH LPF_Y w474,

11.2 LPFHF=%

11.2.1  PI_LPF_CR (0xF9)

% 11-1 PI_LPF_CR (0xF9)

fir 7 6 | 5 | 4 3 2 1 0
EA S T2SS RSV PIRANGE | PISTA | LPFSTA
Byt R/W R/W R/W R/W R/W
SAE 0 0 0 0 0

FB &R | ik
[7:1] HZFE K 10-1

LPF J33, WH5—, FT—KZIEfFEES
[0] LPFSTA 0: ANE3zh

P=F5)

1122  LPF_K (0xDD)

#* 11-2 LPF_K (0xDD)

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

K LPF_K

KA RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
FE 2 iR

e
[7:0] LPF K ﬁl‘{f/&@& o
HUETEE (-128,127) %N SEFrEE (-1,1)
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11.2.3  LPF_X (0xDE, 0xDF)

# 11-3 LPF_XH (0xDF)
fir 7 | e | 5 | 4 | 3 | 2 1 0
ks LPF_X[15:8]

KA RIW R/W R/W R/W R/W R/W R/W RIW
SO 0 0 0 0 0 0 0 0

# 11-4 LPF_XL (OxDE)

fir 7 6 | 5 [ a4 [ 3 | 2 1 0

ks LPF_X[7:0]

K7 RIW R/W R/W R/W R/W R/W R/W RIW
SAE 0 0 0 0 0 0 0 0
FE 2 iR

A

15:0 LPF_X
1ol - HUH 5 (-32768,32767)

11.2.4  LPF_Y (0xE6, OxE7)

% 11-5LPF_YH (OXE7)

fir 7 6 5 | a4 [ 3 2 1 0
E2R S LPF_Y[15:8]

KA R/W R/W R/W R/W R/W R/W R/W RIW
SAifH 0 0 0 0 0 0 0 0

% 11-6 LPF_YL (OXE6)

fir 7 6 5 [ a4 [ 3 | 2 1 0
R LPF_Y[7:0]

R RIW R/W R/W R/W RIW RIW RIW R/W
SAHE 0 0 0 0 0 0 0 0
FE G2y iR

e
15: LPF_Y
159l ‘ WU i H (-32768,32767)
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12 SMDU
12.1  BMFiRE:

1. SMDU f#igg: MDU_EN_N->TIM234 CTRL[6]E 1. VEEZMHE 1 f5, Z#I) MDU/LPF/PI
ThRe 4= E 302 H

2. SMDU #iik#: Al E MDU_CR[MDUMOD] £ —fhiz S

3. SMDU J33): MDU_CR H{I{F & —41 MDUSTA

4, SMDU iz® 5% . %45 MDU_CR () MDU %{T:(MDUBUSY) 1% 0

122 S1F=8

i 4 24 MDU (SMDU) . 5IHF MDU_CR £/, * MDU_EN_N & 0 i % {7%% MDU_CR
AR IH I P 74800, 24 MDU_EN_N & 1 if MDU_CR 75 7745 /& B (1) 257 A7 88 1

12.2.1  MDU_CR (0xC1)

# 12-1 MDU_CR (0xC1)

MDU_CR (0xC1)

L 7 6 5 4 3 2 1 0
R MDUBSY MDUSTA3 | MDUSTA2 | MDUSTA1 | MDUSTAO | MDUMOD2 | MDUMOD1 | MDUMODO
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
TR 4R ik

{EHE SMDU B,  F 37~ MDU 4t
[7] MDUBSY & e A~ MDU 2
0: =R 1:4C
% fffig SMDU i, TR A 3hit 5 .t 3

6] \DUSTAS @ 5 AN EE R

0:Disable 1:Enable
MEEE SMDU B, FlFRomE i & st 2

5] \DUSTA? é{@ﬁb ¥, HATFERRESTFE ST

0:Disable 1:Enable
% SMDU F, TR T 1

4] \DUSTAL é@ﬁn ¥, HATRRESFE ST

0:Disable 1:Enable
fgiHE SMDU if, A FRRBshitHE$BI60
[3] MDUSTAOQ . ARETH

0:Disable 1:Enable

L {fifig SMDU I, FHT-378 MDU 1s 7R 0 B
000: HRF5RIE, HHERLRE AL

001: A5 IRIE

010: TLfF5 k%

011: 32/16 EfF k%

100: Sin/Cos

[2:0] MDUMOD [2:: 0]
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101: Atan
110: LPF
111: PI
SMDU f#i 47 £E TIM234 CTRL[6]
12.2.2 TIM234_CTRL (0x40f1)
% 12-2 TIM234_CTRL (0x40f1)
TIM234 CTRL (0x40f1)
oA 7 6 5 4 3 2 1 0
%
o RSV MDU EN N | TIM2 FAST DIR | TIM2 DR SEL | TIM4 RCTRL | TIM3 RCTRL | TIM2 RCTRL | TIM3 48M
VN
e
R/W R/W R/W R/W R/W R/W R/W R/W
b
=
A 0 0 0 0 0 0 0 0
ZEN
F
B Ei' P
B
[7] RSV R
AL 1 IE, 5% P MDU J& 3l SMDU
(6] MDU_EN_N .
0:Disable 1:Enbale
TIM2 QEP L PR
[5] | TIM2 FAST DIR _ BAT, RERATH
0:Disable 1:Enbale
TIM2 QEP ;B RIA TIM2 . DR 853 0 BE & A728 0 B TIM2 DR
(4] | TIMZ DR SEL ' BN, M EE 2| DR 83 0 B &AL N 0 B8 -
0:Disable 1:Enbale
TIM4 ARR %5 HiBF DR=0/0xffff
[3] | TIM4 RCTRL _
0:Disable 1:Enbale
TIM3_ARR ¥ HH i DR=0/0xffff
[2] | TIM3_RCTRL .
0:Disable 1:Enbale
TIM2_ARR %3 Hi i DR=0/0xffff
[1]1 | TIM2 RCTRL _
0:Disable 1:Enbale
TIM3 48M i N FE3EAd B
01|  TIM3 48M ASM AR RS

0:Disable

1:Enbale
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MDU #Ff7as bk i F s CRAN 78 A1)

0x03f8 LPFO_K LPFO_X LPFO_YH LPFO_YL
0x03f0 LPF1_K LPF1_X LPF1_YH LPF1_YL
0x03e8 PI0_UKH PI0_UKL PI0_UKMAX P10_UKMIN
0x03e0 PI0_KP PI0_EK1 PI0_EK PI0_KI
0x03d8 P11_UKH P11_UKL P11_UKMAX P11_UKMIN
0x03d0 PI1_KP Pl1_EK1 PI1_EK PI1_KI
0x03C8 MULO_MA MULO_MB MULO_MCH MULO_MCL
0x03C0 MUL1_MA MUL1_MB MUL1_MCH MUL1_MCL
0x03B8 DIVO_DB DIVO_DQH DIVO_DQL DIVO_DR
0x03B0 DIV1_DQL DIV1_DR DIVO_DAH DIVO_DAL
0Ox03A8 DIV1_DAH DIV1_DAL DIV1_DB DIV1_DQH
0x03A0 LPF2_K LPF2_X LPF2_YH LPF2_YL
0x0398 LPF3_K LPF3_X LPF3_YH LPF3_YL
0x0390 P12_UKH PI2_UKL PI2_UKMAX P12_UKMIN
0x0388 PI2_KP PI2_EK1 PI2_EK PI2_KI
0x0380 P13_UKH P13_UKL P13_UKMAX P13_UKMIN
0x0378 PI3_KP P13_EK1 PI3_EK PI13_KI
0x0370 MUL2_MA MUL2_MB MUL2_MCH MUL2_MCL
0x0368 MUL3_MA MUL3_MB MUL3_MCH MUL3_MCL
0x0360 DIV2_DB DIV2_DQH DIV2_DQL DIV2_DR
0x0358 DIV3_DQL DIV3_DR DIV2_DAH DIV2_DAL
0x0350 DIV3_DAH DIV3_DAL DIV3_DB DIV3_DQH
0x0348 SCATO_SIN SCATO_THE SCATO_RES1 SCATO_RES2
0x0340 SCAT1_THE SCAT1_RES1 SCAT1_RES2 SCATO0_COS
0x0338 SCAT2_RES1 SCAT2_RES2 SCAT1_COS SCAT1_SIN
0x0330 SCAT3_RES2 SCAT2_COS SCAT2_SIN SCAT2_THE
0x0328 SCAT3_COS SCAT3_SIN SCAT3_THE SCAT3_RES1

ol 2 A7 2% S

MUL_MA T
MUL_MB ety
MUL_MCH FAII 16 £
MUL_MCL TR 16 £z
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B 27 A7 2% S
DIV_DAH BeBREE 16 AL
DIV_DAL PEBREUIR 16 AL
DIV_DB [F31
DIV_DQH P T 16 7
DIV_DQL PR 16 fiz
DIV_DR R
AEBRER IR A N
sin, =cos; X sin@ + sin; X cos 0
c0s, =cos; X cos 0 — sin; X sin 0
U =+/sin62? + cos 62
0 =tan™! (sin@)
cos o
ol o 17 4% S
Sin/Cos = ATan#Zz(
SCAT_COS cos; cos;
SCAT_SIN sin; sin;
SCAT_THE 6
SCAT_RESH1 coS,
SCAT_RES2 sin, 6
LPF MR AN
Y = Vi1 + K X (Xg = Y1)
KA A A7 A% I
LPF_K TEB REL
LPF_X iE TN
LPF_YH s S GE A
LPF_YL JEPL S5 RAK 16 7
PI
A A A A N
PI_KP Kp 2%, Q12 #%&, HREEHEI[32767, 0]
PI_EK1 E—kmiRE
PI_EK HT R
PI_KI Ki %%, Q15 #&, HREEHEI[32767, 0]
Pl_UKH PT THE 455 16 1
PI_UKL PT 1HE45 RAIK 16 £
PI_UKMAX UK PR i e KB
PI_UKMIN UK PR i % /ME
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13 FOC/SVPWM

AZEFTHNEA G T FUGB61NF2.

13.1 FOC/SVPWM Z{Eisg

13.1.1 i1

FOC/SVPWM #iHeH] T /& FOC, A& FOC, A& SVPWM %4, T SVPWM & FOC
B 74, LLF FOC/ISVPWM HBEEREFR FOC bk, FOC fEN—ANEOL B, AR TAE M
{504 1. DRV_CR Zif74%f] FOCEN f{f >}y FOC Bt ffififets, 7EdfE FOC B i, W0
¥iZhiE—, &N FOC BURIILTAE, FOC MR 8L TEARE, FHBIES.

FOC HEHuAl & M BEREL, Pl 45HI4%, ALbriLdfiiibe, b, nr LR Py B il S A
SCHLE HALL FOC &4l thn] LUt MCU 4b3E HALL {5 5 SE8LA HALL FOC ##il. FOC fiibk iy
WAL S IR, OB e IDIQ MBS HE, #hol LN PWM ks HHL, R ADC H3)
KA HURAE FL I PR

A) TG HALL FOC il K FH A1 B Al SRS HLAN 5 47 B P VR A AR e, [w) Bl ¥ L T E (3 MICU it
LR, BN A S B

B) A HALL FOC #%#i] (¥ HALL/X{ HALL/= HALL): FOC bR LM 4 A1, MCU ¥
8 HALL {5 537408, #3308, KA EEL% E FOC BLERETT,

IDREF FOC_CMP!

FOC_CMP
FOC_CMP
e UDd

PMSM

Yvy

TQREF

EOME |

& 13-1 FOC J5FHE
13.1.2  SEBGA

FOC RS f it S i PR3, RIS A D Al B (IDREF) A1 Q il FE iR (IQREF)fE v 2%
BN o (RN 7 EE S UE L - F A IAZ ], 7 AR FOC HLbkda th (13 2 EOME A MCU =i
PRGOS A5 5 HEAT A P S B PR % ] o
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13.1.3 Pl {=Hlz3

FOC FEB B 4 A Plmlas, 205 B T

1. ¥THLERES: DR PLERE, 2% i IDREF W2 <R 1D fE v w2z, il
F¥ DKP RIS 2% DK1Y Pl 28 AE, DMAX Al DMIN 4 34T PRI, f et D 4
HLE UD.

2. FFEGEEH] QM PLEEIEE, % Hi IQREF L R 1Q EARZER,
) R4 QKP FIALS> R QKI AT PILZHIMERE, QMAX R QMIN Xt 7 IRIE, &%t Q
L UQ.

3. MEEMEE. HERN PLRHISE, B RECEKP AR R 5L EKIL Y PLZHI2RERE,
G Al LM ETHETA.

4. PLL fh%: PLL AN ERE PlESHIZE, HuF] 530 PLLKP FIEAS: 2% PLLKI 675 P2 2%
VERE, Eesim At 5 H 5h 3 EALPHA FI EBETA.

13.1.4  MAMREEIR

13.14.1 PARK 1#i35i#

_ W) ] VALP (V,)

uQ (v,) ARK ’
e VBET (V,5)
THETA (0 ) LIS
e

Vi = Vg *cos 0V, *sin 0
Vg = Vg *sin0+V, « cos 0

13-2 PARK i 45 4
2oyt D AN Q BhiY Pl 5885, ISR ERE d-q AR R I HLUE R =K AN B UD AT UQ.
X T AN A AR 3 AL . E ok, A PARK AR i RS 2 fil
Jigt d-q AhbR RATHE) 2 FhiEk Ik o-B ALKE R

REV_1.03 121 www.fortiortech.com



‘f. Fortior Tech
/ FU6812x2/61x2

13.1.4.2 CLARKE %35

- A
VALP (V)
Vigy VBET (V)

B AN

r3

13-3 CLARKE i¥fi 45 4
i CLARKE ¥ A5 4 v 1 2 B M 1E 2 il a-B 2848 RAS e 3 Es 11 3 4 3 MH5E T2 % b5 R o

13.1.4.3 CLARKE it

K] 13-4 CLARKE #Zf
CLARKE ZZ#eh A — A~ 3 il 2 41 5E 1A bn R A H S 2 Bl a-B IR3E TAEAR &R

13144 PARK 3

TALP(I.)
IBET (1)

Is THETA (0 )

\I ed Ig= T4 *cos0+Ig »sinb
a1 Iy= ~1q *sin0+Ig * cos 0

To Ta

K] 13-5 PARK 75 ¥
PARK R4l FLIE M 2 il a-B 152 T4 b 248 4 BBt 25 1 1 REIB e 5 ) 2 b d-q A8h5 R o
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13.1.5 SVPWM

25 [A) R K 58 ] (SVPWM) L /& FOC Fasiil () — AN B il 73, H 1 2B B R AR 23
225 [ FL s % 1 D) 46 ASRASHE (B e it W S0 i/ D300 A4 i E PR R i 70 B R FEL ML) 1 38
WRE, BRARECHENKSD, T HA BRI,

SVPWM 74 3 AHHHLHLEAS 5 (K 58 #1455, AR RKTE A0 A R A mT i e o LA — 07
FEo ZAHWAR A5 A AR AR AR A O AR 2 —,  BIAR 85 AT e B IE AR I (+) BRIl
etk () BRZRsm, X3 =AU dsim AP AE 23 = 8 Pl REPIRZS . Horb = AR% th A E0 4 )
IR (+) B Ime R E (- BRI PRSI N TERCIRES, OV LI AR A Z TR AS
TAELE S . IXPIFIRZSAE SVPWM B L rhiglh 224 O J o RN MOIR S F7m AR AH ARG
(71 Ji2 2 (W) By 60 FER) R &

U120(010) U60(011)

U180 (110) 10(001)

U240 (100) U300 (101)

13-6 SVPWM 4 4]

SVPWM (13 72 s Vil i B AN AHAR R B %2 s RIS R AT S M H R R . Rk UOUT 2
IR S ARG &, %R EAL T U60 R U0 Z IR IX (A . Wl sRAEL  PWM JE#I T 1], U0
g B A 2T4/T 1T UG F4e B TR) Dy 2T2/T,  UPEEAN & 1) P 24 L R4 08 UOUT, TO i
SetH oA BB R IR A, BUAEIN T GRUR & .

U60(011)

TO = R E
T=4+T0 + 2+TL + 2+ T2 = PWMEH
Ugur = 2 * T1/T « U0 + 2 = T2/T = U60

,,,,,,,,,,,, Uour
4

2+ T2/T « U60,

U0 (001)

2+T1/T -0

Kl 13-7 SVPWM HL LA R
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£ 131 TR EWH T LIRS

CH B A #H Vab Vi Vea Vs Vs RE
0 0 0 0 0 0 0 0 U(000)
0 0 1 Vbe 0 -Vbe 2/3Vpc 0 uo
0 1 1 0 Vbc -Vbe 1/3Vbc 1/3Vbc ue0
0 1 0 -Vbe Vbc 0 -1/3Vbc 1/3Vbc u120
1 1 0 -Vbe 0 Vbc -2/3Voc 0 U180
1 0 0 0 -Voc Vbe -1/3Vpc -1/3Vpc U240
1 0 1 Vbc -Vbe 0 1/3Voc -1/3Vbc U300
1 1 1 0 0 0 0 0 u(111)

13.1.5.1 HEe= svPWM

£ FL B R IR, FOC S I i il F B Bal SVPWM i 775 X BH HL R AR A
N, Bc#E FOC_CR2 Ziff#si) F6SEG=0, Nix#-tB\ SVPWM #irth 775,

PwM1

pPwm2

PWM3

TO T1 T2 TO TO T2 T1 TO

13-8 LB SVPWM % i H1°F

13.1.5.2 A SVPWM

FB SVPWM it 5 2R REAE XU B LKA S M R, F 2 ACE FOC_CR2 #rA74% 1
F5SEG=1.

PWM1

PwM2

PWM3

TO To T1 T2 T2 T1 TO TO

13-9 1L EE R SVPWM #i B

13.1.6 SiEEl

B/ = H AR 2 R 25 ] DA R LA il Th R, Bd B FOC_CR1 F/78% 1 OVMDL 1 G i F i I
e, HERIERE S, WHAEOK 115 4%, B FOC_ UD F1 FOC  UQ FIAH K [ FRIEE MAX/MIN
TR 1.15 5.
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13.1.7  FEX¥ME

FEIXAME R R TR/ =R T, BLE FOC_TSMIN Fi7as e BALCHMALE, #MEJE %
AR FAMERT 2K, IR R R R

13.1.8  HRHBEFRE

FOC # B i BR 4 L RF LR U A =M HLR . 24 FOC Bl TAE 2 A, 75 E{difik ADC (Pl &
ADC_CR #Zif7#% ) ADCEN=1) Fligji, FFEEMCEEZGZH, (HEATFENE ADC @EiEfH
773 MR FOC_CR1 27 /7 2% (1) CSM A LAide 45 5 tpu B FLIATRAE, 00 Fi BEL A R ml = H B FR,
TRAE . 7E B PH LR R AR AR S BRVGEIE 4 S REZR FL AL itrip (OSRAEETE ;7800 PH H i R A AR
TERAEIE 0 4 ia MSRARIRIE, JHE 1 0 ib FRFEEE: 76 = PR 0 N BRAETE 0
ia [FSRFEEIE, EIE 108 ib (R AHRIE, 8B 4 9 ic (RAHEIE. BRGEIE 2 JyREL T KRR

13.1.8.1 EAFEPESRAFIRTL

M. #E FOC_CR1 #{£#51) CSM=0, R4 e i fH i R . 76 B R R AT,
FOC HEHAE T B3 1] b+ B iy [X ) BEER B3 itrip GEIE 4) BEAT I UCRARE, 6 THE0Rs i T - 50
X [8] 24 FOC L3Iz 558 UG W BEE L HEAT KA

HEIX IS [61] £ 5] L A0 KA (R I ], FOC Atk [ SR F 7 B B IR B DX I TRD 6 KA I () 24T 14
B, ORUEAE S f B B) T4, T2 i [BRAE, [RIRS, AP AT BA1% S FOC_TRGDLY & A7 45 %) SR AF i
() EAT $E A0 B & wEIR . 5% MCU I #8& 24MHz(41.67ns), FOC_TRGDLY= 5, %k iR
41.67*5=208ns; FOC_TRGDLY 4 OxFB(-5), NI#Z#T 208ns.

B PR A S AR R B DA S o, UL RO i MR E O, H B W E
TS (TS=f&/Ned DAl +FEX I ], FOC #HURYE TS X PWM I #4717 %
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13.1.8.2 TN=FAPEREFRT

start start

calculation calculation
A ¢ ude ude
trig trig
' Ny
35.6usi 35.6usi
[ S ]  —
ia/ib/ic ia/ib/ic
trig rig
pdc_rdy
\
)/
tirg dly
pwm_al |
pwm_bl | |
pwm_cl | |

B 13-10 0= FL BEL AL IAE MU SRAF AR 2

i & FOC_CR1 2747 #%*) CSM=10/11 fil FOC_CR2 % 77#4f) DSS=0, B/ = HiBH HLi
WU RAFEAR e 76— HLBH R IR SRR A0, il FOC_TRGDLY % 47 4 5L B %t — Al FLIA I
Hh— A CRRAE o [X e 2 iafiblic I —AFD IRSRAEIS BL, 24 R4 58 BR J5 TR0 o5 4 —RHEAT R AE,
FEVHECER ) RN X RS FOC Mbia B 58 la X BEZR fi R AT R . 75 B B I 2 FL AR IS
ML B 1% A8 = B IR RE S E & X E) (H pwm_al,pwm_bl,pwm_cl=111). {1 MCU F
By 24MHz(41.67ns), FOC_TRGDLY = 0xB2, ¥4 FOC 38 Fit%, 7€ i FEikan
41.67*50=2.08us %1 iafib/ic KA¥:, KAE5EHE S50 54— iafiblic KAF

start
calculation

start
calculation

ude ude
A trig i
4§
{5.6us!
lia/ib/ic ia/ib/ic
trig trig
N\ { w\
ticg dlly trgfdl}y
pwm_al | |_
pwm_bl
pwm_cl | | |

13-11 = H BH HLAR AT B R A AR =
i & FOC_CR1 ZFf7-#31 CSM=10/11 fll FOC_CR2 Zi{7#31) DSS=1, BRI+ = H [H R
RN EM =R B R AT, — B Is 5 — I, (BB 1 —
FHEI AR B X L€ /2 iafiblic B —AHD BEATRAE, 55— A R4 iafiblic, 35 — AN
JE KA 5 A — AR LI iadiblic, Wit A Bt = FL R A L AT R A, FE VRS R R O X
6] 24 FOC #EHUIz 5 58 UG X B U EAT KA . Jlid FOC_TRGDLY 27 A7 5 B AR fa (GEIE

REV_1.03 126 www.fortiortech.com



Fortior Tech

-~ FU6812x2/61x2

0), ib GHIE 1), ic GHIE 4) FERFERHL, 7 EER S B RURFER AL B B NAZAE ia/i0fich K
FEEIETREXE (B pwm_al,pwm_bl,pwm_cl=111). &% MCU 4y 24MHz(41.67ns),
FOC_TRGDLY= 0xB2, |4 FOC t1%t#s M Fit%k, 7& T F4FaT 41.67*50=2.08us X HLFLKAFE

13.1.8.3 iR REEEE

AAH HIRAEAEIE S, FTEL ADC SRAFFEHT 75 ZoR M N\ it he m BRI — 2, DRHAE 8 S Ik
3 Bk 2 FEUMEAE , FOC BRI 0x4000, (HAZKISN ADC i (1) 22 FHAE A A 1) I 22 2= 5 0B
B LhMEAEE 2, I 2 ] DI A AT A . BSHE AR #E FOC BRRATAE, =
A A PRI R IR GE AH . R TE AT 2 UCRAE,  SRAT8 R i AR HE T /748 FOC_CSO. i
ADC [fJHi R 0~5V, H#iHy 2.5V, Il FOC_CSO = 2.5/5V*32768 = 16384(0x4000).
1. 4 FOC_CR2[CSOC]=00/11 I}, 5 FOC_CSO #f&% ITRIP il IC i
2. 4 FOC_CR2[CSOC]=01 I}, 5 FOC_CSO /& H&H IA Ik,
3. 4 FOC_CR2[CSOC]=10 i}, 5 FOC_CSO /&2 IB fiFEHE.

13.1.9 REER

P AL F AL SRR, TR, (S5 BT DI o B2 (R R 20 DU b6 D«
1. Tesami ML

2. SRPIAFE
3. hEISMEEME
4. fhEIREGAE
#* 13-2 A RIR
RFAE ANGM EFAE A BERIR
1 X X e 5 ) £ FEE
0 0 X s R
0 1 0 fE AL A
o 1 1 fhE % B> EFREQMIN: {58 284k 4 41 B
{0 EF < EFREQMIN: ity &2 2835 51| # &

13.1.9.1 L83 g )=

Je3g st f B2 b 3 B2 THETA, 2 RTHESTEP, I RTHEACC, Jediit## RTHECNT
AR Med o 2Xn:

HE RTHESTEP(32bit) = j# ¥ RTHESTEP(32bit) + Jind & RTHEACC(32bit, & 16bit 154 0,
1% 16bit FIL):;

i THETA(16bit) = #1/% THETA(16bit) + &% RTHESTEP(i 16bit)

eI 5 A1 S RIS i, BB FOC_CR1 w745 ) RFAE = 1, flIREIRIInfE. TR

REV_1.03 127 www.fortiortech.com



Fortior Tech

ad FU6812x2/61x2

AN BHE T R E &, e i-Hasin—, Mi#{EiA3 RTHECNT, RFAE f{HEZ,
e gl . EH L5 R G, HRHE FOC_CR1 #7251 ANGM ACE, ANGM=1, 5k EGHEES;
ANGM=0, K HBH AL,

13.1.9.2 sRhifafE

SER A FE B A B THETA, 8 RTHESTEP 4. A0A:
1 THETA(16bit) = /% THETA(16bit) + # % RTHESTEP(/ 16bit)
SR L FE 43 T AR

1. FOC_CR1 % {£#}f) RFAE =1, FOC_CR1 #H/£4%f] ANGM = 0, RIJEH;hfg)5 1
SRAEEE, LB R RTHESTEP DY) 4 ol 2 b 1) B e o s my s TG £ FEE B Tt
SE SRR TN BE .

2. FOC_CR1 %17 #:) RFAE = 0, FOC_CR1 2717 #& 1) ANGM = 0, B RZ: i e pi e,
R B R G RBL A, MWK RTHESTEP NEME'S 9 783 WU B o 224 3 ¥
RTHESTEP =0, A SeBLTE ML IhfE; 24i% % RTHESTEP = 0, A 528 HALL FOC 2 (HALL
FOC #iillJf¥: HALL {552k, MCU 5 50 f B AEE, 5k THETA fl RTHESTEP
FHATAEIED

13.1.9.3 (HERFE

igg > THECOMP
i THECOR 3
BT THETA Ol SMOOTH | THAT _SS FOC_THETA
e SWITCH

K1 ETHETA

FK2 | EOME

EK3

FK4 )

KSLIDE

EKLPEMIN ESTIMATION FALP

EKP > EBET

EK1
S S ESQU_,

FBASE

OMEKLPF

EBMFK )

EFREQACC

EFREQMIN FORCE

EFREQHOLD _, [ ANGEE

13-12 525 5 HAE
R RN BN ERA R, REH AN EISERAEH S, B AR, BEARE
IE T A€
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1. MhSESA S

i S AS AR L S N (0 HATL 2 AT s 2 Oy i LR Y, RTS8 AL R SRR L e X il 5
AT, Mt 5P OURRT S AR . Al 5AS Tk PLL BCRIE RS, #id FOC_CR1
TIAEAR ESEL HHTHCHE .

2.l M

EFREQMIN
> omega <

omega | EFREQUIN
O powr THETA ETHETA

EFREQACC + ‘ 1 CALCULATION
/ J 3

EFREQHOLD
71

13-13 Al LA iR 1 £ S5 FHAE <]

IEThee 5 Thae Al T RSN, B EECD, SECRIEM RIS, (5
T F f FE AR FEAATE BRI R 2E, W Re A FALR BRI, AT DAFESX ARG R, il S5 Hh e ot £
B, ORIUE HATUIBR 5 2 o

Mt FOC_CR1 ZifE#s 1) EFAE = 1, fGE3RHIMGHEIEE omega /N T 7 BEE IR/ ME
EFREQMIN, Thigjas), smbilid &M 0 JT4h, A sH A5 EFREQACC A, (RIS #R
it EFREQHOLD #EAT S R AR BRI, a4 5 il 1o B2 A g e 40 B EOME b A1 B2 T SBEHR B L il S 2
fARE ETHETA; 4 omega K141 EFREQMIN B, %t £l 5 fE omega 1E i &% 5 EOME.

3. METEYIH
A

0 estimation theta

actual theta

0 «—————————— RAMP theta————— P> ESTIMATION theta—————— Bt
«——p
SMOOTH SWTICH

13-14 #1 FEF g Ui th 28
R B FOC_CR1 %3783 RFAE = 1, ANGM =1, BISRHIICH IR R Shabl, Tehdk s
Dl A, TENCH I Rk, A EASAEAN A, (R B A I8 5 N s ) P A7 AE
2, TEHLEEoRE, R R DRI SR i ff B BRI il S M FE, AT RE R T A BE 1R 988 51 S L
BLal, DR E I D).
JTeHESE A, AR ANl 5 A 2 ETHETA MG R /i B theta_ol w2 /N T-45 T THECOR, NI
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WA R 2R/, BE ETHETA ER M B a2 KT THECOR, NI4&ANia 5 1
theta_ol 1] ETHETA FI{E#%Edk, LA THECOR Kb KT P EH M, X“mz/NT THECOR,
B ETHETA 1E A M E L .

4. FAFERME

KA THECOMP X5 £ B BEAT #MEH . THECOMP IS fN 1, AGuRMe; Bemfis
N0, NIEAME.

13.1.10 EBHIERISE

FOC HLEAEZ H R, F P T AAS & SERT 1 B2 8 THETA Rl 0 52 EOME, ] DI &
HNLI A SERT 280, B ) DUARSE S 408 52 AL SERDIRAS . FOC B DL T SEhf 241
i THETA
2T ETHETA, 554 % EOME
D fhHiE UD, QHhHE UQ
D &% 1D, Q B 1Q
IPARK AR ff) ALPHA f i & VALP, BETA #liti & VBET
B2 Fi & UDCFLT
—AHHR IAIB,IC
CLARKE #HLARFREE 4 (¥ ALPHA L3 IALP (B IA), BETA filifi3i IBET
ALPHA %l /2 0% EALP, BETA il fizh# EBET
10. RHEBIFHFJ ESQU
11. T POW

© © N o 00k~ 0w Db P

13.1.10.1  JIGXLI%E RS

FOC #24t+% F R8RS i e, it FOC_CR3[ESCMS]=1, [FIIN I E 2% s ifi i A
FOC_IDREF,FOC_IQREF ¥J24 0, F/ash FOC #ith, v LS SEUh 5 M E ETHETA Rl &k
& EOME i A LI PIRAS, 24 ETHETA ] NI aiss EOME A FE, MW REZPIRE, &
FRRZAE, FEULTRE M RS AL 24 ETHETA [ FiiReki® EOME JNIEfE, AR X5
WA, AT E YA 28 R B A

13.1.10.2  REBEhEIEN

SRR A LS EG S o Bl s B3 EALP AT B il S izl 3 EBET, Hiitt4ai eo?
+ep2 B ESQU. MM IHRYE ESQU MMEHE R ZhFPIRAS, ATseBlskse Ry, SO RIS DIRE -
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13.1.10.3 Ih=R

R H FOC AR SVPWM AR Hf5 3 s i M RN [R],  DAADE R IR, Al iH 548
BT

13.1.11 FGHH~4%E

FG {55 HRACH TIM4 LAE, FOC HLHAEAN S A R4 1 2k v FOC_FBASE(F47 Hz), ik
BPEN S5 1iEE FOC_EOMELPF il FG #%( FOC_KFG it#H i FG MIZEHE, RN A3IEH 2
TIM4_ARR, 3 TIM4_ARR/2 3% TIM4_DR. TIM4 TFHECE A, RIS SZbRE M,
BB AIE I Bl A R L

—AHUE P x A FG iR A

FOC_KFG = 24MHz/(2 "T4PSC * FBASE * x)
Uit gE Rt 65535, i TAPSC(TIMA [ 843 45 2 % TIM4_CRO[TPSC]).
FOC_KFG=0 i AR flifEt ThRE, TIM4__ARR/DR A2 H 3 5 # s
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13.2 FOC HiF=%

13.2.1 FOC_CR1 (0x40A0)

#* 13-3 FOC_CR1 (0x40A0)

YA 7 6 5 4 3 2 1 0

KR OVMDL EFAE RFAE ANGM CSM SPWMSEL | SVPWMEN

eyt R/W R/W R/wW R/wW R/W R/wW R/W R/W

L= DA(:] 0 0 0 0 0 0 0 0

FB 2R iR

i 1 i) A
[7] OVMDL 0: %1k
1: ffife

ESTIMATION Force angle enable (ffi 545 5] /i B ff g
flfe/a, LRSS ARsRHI Ly . IF FShUISEBIAG FES A A
0: Zhil:

1: filife

6] EFAE

Ramp Force angle enable (5 filI€k & i

fERESG, AP TC A R 25 T EE SR ANGM 17 H 3)
(5] RFAE DI 2l S A A BB A A, [ RFAE 7S %

0: &k

1: filife

Angle mode (i FERA)

RFAE=0 I, 5 RUE T4l 5 de B R hir
[4] ANGM RFAE=1 I}, &g 45 o f5 V) e it B 4 Bl hr
0: sFrAE

1: fhHER

Current sample mode LI RAERR)
01: XLHLPHRAT
11: = HIPHRAE

[3:2] CSM

[1] RSV RSV

SVPWM fifi i ik %
[0] SVPWMEN 0: Disable
1: Enable

13.22 FOC_CR2 (0x40A1)

#* 13-4 FOC_CR2 (0x40A1)

(A 7 6 5 4 3 2 1 0

2R ESEL RSV F5SEG DSS CSOC uQbD ubD
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FA R/W R/W R/W R/W R/W R/W R/W R/W
= DAIER 0 0 0 0 0 0 0 0
FB B i3
ESTIMATION select (fii% 24t 0k #%)
7 ESEL 0: SMO (JE#)
1: PLL (M35, BBy FOC KSILDE #ff#sA PLL [ PI %281 KP,
FOC_KLPFMIN 47y PLL ] PI 45 #51) K1
[6] RSV (7NEEDA
FOC XU = HiBH HL R AE T SVPWM 11 77 w0k CH s B LR FESE 1R 1D
(5] F5SEG 0: 7 Bik#
1: 5 Baik#®
= L BH LR AR
[4] DSS O: PP AR — ANk J R A 6 A
1: R RFER: BN A & R R, B E A s HE— Kk
Current sample offset calibrate (Il S E (i B 1 ED
B E %A, % FOC_CSO St . HrBHRFFRS, FLE 00 B 11 X itrip 12
Ak OUFEPHRFERS, BCE N 01 X ja R, FCE N 10 X ib Bek; = FBHREERT,
[3:2] CcsocC FLE Ay 01 X ia feifk, ACE N 10 XF ib &4k, FLE 00 5 11 X ic etk
00,11: itrip Al ic
01:ia
10:ib
Q h Pl 45 ge4k1E, 2R 1ERF, FOC__UQ FIMEAST M PI 5 28 58 5
[1] uQD 0: A%k
1: 251k
D #h Pl 4zl ge4k 1k, £Eii), FOC__UD (BN FEH P15 i 2% 58
[0] uDD 0: A%k
1: 251k
13.2.3 FOC_TSMIN (0x40A2)
% 13-5FOC_TSMIN (0x40A2)
fir 7 | e | 5 | a 3 2 1 0
2 FOC_TSMIN
FA R/W R/W R/W R/W R/W R/W R/W R/W
VAN 0 0 0 0 0 0 0 0
FE R i)
P PSRRI T, 45 ADC SREETR B it/ B 1
[7:0] FOC_TSMIN W= H PR RFEREAN, FEIX M
Jul (0,255)

TS = RFEEE AT + FEX A DT
B&AT=1us, DT=1us, TS=2us, LW N 62.5us TS=2/62.5*4096=131
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13.2.4 FOC_TGLI (0x40A3)
% 13-6 FOC_TGLI (0x40A3)
fir 7 | 6 | 5 | 4 3 2 1 0
B FOC_TGLI
R R/W R/W R/W R/W R/W R/W R/W R/W
547 1E 0 0 0 0 0 0 0 0
FB B E13%)
A I8 A kR T B
BT EER S, &JE driver ff 5 /N S5 kb i T —
(7:0] FOC_TGLI LEThEEH T &3 =1 driver [ _EAEA BN Sl kb b 4ok T

SEEMESR, WEILA A, FEKNTB0EE, AT,
Ju# (0,255)

B RRNT 1 us A kt, DT=1us, # AW 62.5us FOC_TGLI =2/62.5*4096=131

13.25 FOC_TBLO (0x40A4)
% 13-7 FOC_TBLO (0x40A4)
fir 7 | e | 5 | a 3 2 1 0
2 FOC_TBLO
eyt 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
FE ZRR Ei::3%)
= HLBELIS) g FRER AL B N (], 2 M @ i B 18] /T FOC_TBLO,
[7:0] FOC_TBLO MIASRAEZAH ) I, SRR RR AL BEA5 21 FL

JE (0,255)

BRI SIERN RN T 1us ASK4, FOC_TBLO =1000/41.67=24

13.2.6 FOC_TRGDLY (0x40A5)
% 13-8 FOC_TRGDLY (0x40A5)
fir 7 6 | 5 [ 4 3 2 1 0
P2 FOC_TRGDLY
et R/W R/W R/W R/W R/W R/W R/W R/W
Sl 0 0 0 0 0 0 0 0
TB G2y iR
FLB R AR A : ADC HLIE R A fil & 18R
[7:0] FOC_TRGDLY Gl (-128,127)
' - = PR FL R AR AL
TRGDLY[7] B & K 4R B HLAE 7 2w (9 F B X IR 2 1 T X1
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TRGDLY[7]=0: F-FFIX[E]; TRGDLY[7]=1: FF&[X ]
fti[l (0,DRV_ARR[6:0])

R PSR R R MCU I 84 24MHZz(41.67ns), TRGDLY =5, JJ%EiR 41.67*5=208ns; TRGDLY
-5, MIFEHT 208ns

= HBERAERRE R % MCU 84 24MHZz(41.67ns), TRGDLY = 0x85, |24 DRV % &% i) T it-%L,
£ i HE AT 41.67%5=0.208us #47KFE; TRGDLY = 0x05, W4 DRV it-#as i Eit%, fE FiiFo
J& 41.67%5=0.208us 47K FE;

13.2.7 FOC_CSO (0x40A6, 0x40A7)
# 13-9 FOC_CSOH (0x40A6)
fir 7 | e | 5 | 4 | 3 | 2 1 0
ER S FOC_CSO[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W
S AE 0 1 0 0 0 0 0 0
% 13-10 FOC_CSOL (0x40A7)
fir 7 6 | 5 [ a4 [ 3 | 2 1 0
EA S FOC_CSO[7:0]
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
FB B ik
HLJ AT ik v
i ® FOC_CR1 %3 {£#:f) CSOC, %} FOC_CSO HHift, Atk
[15:0] FOC_CSO B RE R AR ) itrip JE4E, XA PHRAEAL U fa, ib Rk, =HifH
KFERA ) ia, ib, ic FEE.
HU{H S (0,32767), MSB 1E 0

% ADC [HLEJEH 0~5V, FdEN 2.5V
Il FOC_CSO = 2.5/5V*32768 = 16384(0x4000)

13.2.8 FOC__RTHESTEP (0x40A8, 0x40A9)
# 13-11 FOC__RTHESTEPH (0x40A8)
fir 7 | e | 5 | a4 | 3 | 2 1 0
B FOC__RTHESTEP[15:8]
Ay 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
# 13-12 FOC__RTHESTEPL (0x40A9)
fir 7 | e | 5 | a4 | 3 | 2 | 1 | o
R FOC__RTHESTEP[7:0]
KA rRw | Rw | RW | RW | RW | RW | RW | RW
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ECEEEE o | o | o | o | o [ o [ o
FE R iR
e i s # X 5 FOC__THETA —k
BAS: VIGEE
B AT
15:0 FOC__RTHESTEP
15:0] — HUETEE (-32768,32767)
7E: FOC__RTHESTEP WA 32bit, s AR S A0, 16 frr]
fic

RTHESTEP(32bit)= RTHESTEP(32bit) + RTHEACC(32bit, & 16bit 1 5 0,{% 16bit A 7ii):
THETA(16bit) = THETA(16bit) + RTHESTEP(& 16bit)

13.2.9 FOC_RTHEACC (0x40AA, 0x40AB)
# 13-13 FOC_RTHEACCH (0x40AA)
fir 7 e | 5 | a4 | 3 | 2 1 0
Ex S FOC_RTHEACCJ[15:8]
HH 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
# 13-14 FOC_RTHEACCL (0x40AB)
fir 7 6 | 5 [ a4 [ 3 | 2 1 0
R FOC_RTHEACC][7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0
FE ZRR iR
eI Ik s 4% 305 FOC__THETA —%k
[15:0] FOC_RTHEACC HUEEFE (-32768,32767)
7¥: FOC_RTHEACC W #4 32bit, #iEhi NS4, % 15 7l fic

RTHESTEP(32bit)= RTHESTEP(32bit) + RTHEACC(32bit, = 16bit 154 0,1k 15bit A HL);

THETA(16bit) = THETA(16bit) + RTHESTEP(%i 16bit)

13.2.10 FOC_RTHECNT (0x40AC)

% 13-15 FOC_RTHECNT (0x40AC)
fir 7 6 | 5 [ a4 [ 3 2 1 0
47 FOC_RTHECNT
K RIW RIW RIW RIW RIW RIW RIW RIW
EAL 0 0 0 0 0 0 0 0
FB | AWK #iR
[7:0] | FOC_RTHECNT AR (0,255
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et o= RTHECNT*256
es shiefige )5 (FOC_CR1 #4721 RFAE=1), &/ a5 5 kAT
— W aE, MIEHkELSF RTHECNT*256 &, Te4iR

13.2.11 FOC_THECOR (0x40AD) BLDC #H
# 13-16 FOC_THECOR (0x40AD)
fir 7 6 5 | 4 3 2 1 0

EA s FOC_THECOR[7:0]

eyt R/W R/W R/W R/W R/W R/W R/W R
A E 0 0 0 0 0 0 0 1
FE 2R HiiR

bileaZE S NN
_ e LE A, Ul B EAE, T A R AN TG S AL i 22
[7:0] | FOC_THECOR UL EP ) Fs Rk 5 FOC_THETA —5t
BUETEFE (0,255)
13.2.12 FOC_THECOMP (0x40AE, 0x40AF)
# 13-17 FOC_THECOMPH (0x40AE)

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

e FOC_THECOMP[15:8]

HHY 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

# 13-18 FOC_THECOMPL (0x40AF)

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

R FOC_THECOMP[7:0]

KA R/W R/W R/W R/W R/W R/W R/W R/W
AE 0 0 0 0 0 0 0 0
FB LR HiR

FAPERMEAA : A T2 5 AR P T M A A 2% d 2 1 i
[15:0] FOC_THECOMP fE; #:5 FOC__THETA —£(

BB (-32768,32767)

13.2.13 FOC_DMAX (0x40B0, 0x40B1)
% 13-19 FOC_DMAXH (0x40B0)
fir 7 6 | 5 [ a4 [ 3 | 2 1 0
R FOC_DMAX[15:8]
A R/W RIW RIW RIW R/W RIW RIW R/W
=LA 0 0 0 0 0 0 0 0
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# 13-20FOC_DMAXL (0x40B1)
fir 7 6 | 5 | a4 | 3 [ 2 [ 1 0
475 FOC_DMAX[7:0]
K RIW RIW RIW RIW RIW RIW RIW RIW
CA 0 0 0 0 0 0 0 0
T R iR
D #ift) Pz il 45 104 1 UD (19 FRAE
1o0] | Foc bMAX HUE T (-32768,32767)
13.2.14 FOC_DMIN (0x40B2, 0x40B3)
% 13-21 FOC_DMINH (0x40B2)
fir 7 | e | 5 | a4 | 3 | 2 1 0
75 FOC_DMIN[15:8]
K RIW RIW RIW RIW RIW RIW RIW RIW
EA 0 0 0 0 0 0 0 0
# 13-22FOC_DMINL (0x40B3)
fir 7 6 | 5 [ a4 [ 3 | 2 1 0
475 FOC_DMIN[7:0]
K RIW RIW RIW RIW RIW RIW RIW RIW
EAL 0 0 0 0 0 0 0 0
B B iR
D fiiffy P14 5% 10 :
[150] | FOC_DMIN $EEEI+’3 Pl il s A%t UD (9T FRAE
B (-32768,32767)
13.2.15 FOC_QMAX (0x40B4, 0x40B5)
% 13-23 FOC_QMAXH (0x40B4)
fir 7 6 5 |4 |3 | 2 1
475 FOC_QMAX[15:8]
K RIW RIW RIW RIW RIW RIW RIW RIW
EAL 0 0 0 0 0 0 0 0
% 13-24 FOC_QMAXL (0x40B5)
fir 7 6 E |4 |3 | 2 1
475 FOC_QMAX[7:0]
K RIW RIW RIW RIW RIW RIW RIW RIW
HAife 0 0 0 0 0 0 0 0
EEERE: | sk
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_ Q Bl PIE=HIES A% H UQ B FRRAE
[15:0] FOC_QMAX HUETE R (-32768,32767)
13.2.16 FOC_QMIN (0x40B6, 0x40B7)
# 13-25 FOC_QMINH (0x40B6)
fir 7 | e | 5 | a4 | 3 | 2 1 0
EA FOC_QMIN[15:8]
HeH R/W R/W R/W R/W R/W R/W R/W R/W
2 AE 0 0 0 0 0 0 0 0
# 13-26 FOC_QMINL (0x40B7)
fir 7 6 | 5 [ a4 [ 3 | 2 1 0
E S FOC_QMIN[7:0]
Ry 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
FB& 2R ik
_ Q Hliff) PI #2800 % UQ 19 FRRAE
[15:0] FOC_QMIN HUETEFE (-32768,32767)
13.2.17 FOC__UD (0x40B8, 0x40B9)
# 13-27 FOC__UDH (0x40B8)
fr 7 | e | 5 | a4 | 3 | 2 1 0
ZFR FOC__UD[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
2 AE 0 0 0 0 0 0 0 0
# 13-28 FOC__UDL (0x40B9)
fir 7 6 | 5 [ a4 [ 3 | 2 1 0
4K FOC__UD[7:0]
HeH 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
FB B R
RIS
[15:0] FOC__UD | ifid D i) P14 285 H i
HUEYEH (-32768,32767)
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13.2.18 FOC__UQ (0x40BA, 0x40BB)
% 13-290 FOC__UQH (0x40BA)
fir 7 | e | 5 | 4 | 3 | 2 1 0
4R FOC__UQ[15:8]
K RIW RIW RIW RIW RIW RIW RIW RIW
SRl 0 0 0 0 0 0 0 0
# 13-30FOC__UQL (0x40BB)
fir 7 6 | 5 | a4 [ 3 | 2 1 0
4k FOC__UQ[7:0]
K RIW RIW RIW RIW RIW RIW RIW RIW
SRl 0 0 0 0 0 0 0 0
FB ZR iR
Q il HL I
[15:0] | FOC__UQ | iliid Q Hlify Pl a5 5 i LT
I (-32768,32767)
13.2.19 FOC__ID (0x40BC, 0x40BD)
# 13-31 FOC__IDH (0x40BC)
fir 7 | e | 5 | 4 | 3 | 2 1 0
P FOC__ID[15:8]
K R R R R R
EAALE! 0 0 0 0 0 0 0 0
# 13-32 FOC__IDL (0x40BD)
fir 7 e | 5 | a4 | 3 | 2 1 0
P FOC__ID[7:0]
RAE R R R R
SR 0 0 0 0 0 0 0 0
TB AR iR
_ PARK 75 ¢ 51 1 1D
S U EE (-32768,32767)
13.2.20 FOC_ I1Q (0x40BE, 0x40BF)
# 13-33 FOC__IQH (0x40BE)
fir 7 | e | 5 | 4 | 3 | 2 | 1 0
1 FOC__1Q[15:8]
KA R | R | R | R | R | R | R R
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s | o [ o | o [ o | o [ o | o | o
% 13-34 FOC__IQL (0x40BF)

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

EA S FOC__1Q[7:0]

it R R R R
HAE 0 0 0 0 0 0 0 0
FB R ik

_ PARK 5L H 1 1Q
[15:0] Foc_la HU{H St (-32768,32767)

13.2.21 FOC__IBET (0x40C0, 0x40C1)
# 13-35 FOC__IBETH (0x40C0)

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

ey i FOC__IBET [15:8]

KM R R R R R
SAE 0 0 0 0 0 0 0 0

# 13-36 FOC__IBETL (0x40C1)

Rt 7 6 | 5 [ a4 | 3 | 2 1 0

ZFR FOC__IBET[7:0]

HRM R R R R
HAE 0 0 0 0 0 0 0 0
FE 2R ik

HLIA IBETA
[15:0] FOC_IBET HUEEFE (-32768,32767)
13.2.22 FOC__VBET (0x40C2, 0x40C3)

2 13-37 FOC__VBETH (0x40C2)

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

B FOC__ VBET[15:8]

FA R R R R R
g=RDK:] 0 0 0 0 0 0 0 0

% 13-38 FOC__ VBETL (0x40C3)

fir 7 6 | 5 [ a4 [ 3 | 2 1 0

B FOC__VBET[7:0]

HM R R R R
HAE 0 0 0 0 0 0 0 0
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FB B iR
IPARK 7z 4 5 Hi ff) VBETA
[15:0] FOC_VBET HUEYEHE (-32768,32767)
13.2.23 FOC__VALP (0x40C4, 0x40C5)
% 13-39 FOC__ VALPH (0x40C4)

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

4 F FOC__VALP[15:8]

Bt} R R R R R R
SAH 0 0 0 0 0 0 0 0

% 13-40 FOC__ VALPL (0x40C5)

fir 7 6 | 5 [ a4 [ 3 | 2 1 0

4 F% FOC__VALP[7:0]

55 R R R R R
p=E0AI] 0 0 0 0 0 0 0 0
FEB P ik

_ IPARK 75 5 Hi ) VALPHA
[15:0] FOC_VALP Ui TG (-32768,32767)

13.2.24 FOC__IC (0x40C6, 0x40C7)
% 13-41 FOC__ICH (0x40C6)

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

ZFR FOC__IC[15:8]

e it R R R R R
S 0 0 0 0 0 0 0 0

% 13-42 FOC__ICL (0x40C7)

fir 7 6 | 5 [ a4 [ 3 | 2 1 0

4 TR FOC__IC[7:0]

Eapitl R R R R R
S 0 0 0 0 0 0 0 0
FE &R #iR

HL3 IC
[15:0] Foc_lIc HUE VG (-32768,32767)
13.2.25 FOC__IB (0x40C8, 0x40C9)
# 13-43 FOC__IBH (0x40C8)
| iz |7 6 |5 4 3 2 0
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EAs FOC__IB[15:8]
eyt R R R R R R
=R DAIER 0 0 0 0 0 0 0 0
% 13-44 FOC__IBL (0x40C9)
fir 7 6 |5 4 3 | 2 1 0
EAs FOC__IB[7:0]
eIy R R R R R R R
HAME 0 0 0 0 0 0 0 0
FE LR iR
FHHLE 1B
15: F 1B
[0 Foc_ B R (-32768,32767)
13.2.26 FOC__IA (0x40CA, 0x40CB)
% 13-45 FOC_IAH (0x40CA)
fir 7 6 5 | 4 3 | 2 1 0
4T FOC__IA[15:8]
eyt R R R R R R
SAE 0 0 0 0 0 0 0 0
# 13-46 FOC__IAL (0x40CB)
fir 7 6 5 |4 E | 2 1 0
R FOC__IA[7:0]
KA R R R R R R R
HAE 0 0 0 0 0 0 0 0
FE 2R iR
FHHLTL 1A
15: F IA
[15:0] oC— HUETEFE (-32768,32767)
13.2.27 FOC__THETA (0x40CC, 0x40CD)
% 13-47 FOC__THETAH (0x40CC)
fir 7 |6 |5 | 4 3 | 2 1 0
B FOC__ THETA[15:8]
FA R/W R/W R/W R/W R/W R/W R/W R/W
g=RDK:] 0 0 0 0 0 0 0 0
% 13-48 FOC__ THETAL (0x40CD)
fir 7 6 |5 | 4 3 | 2 1 0
B FOC__ THETAJ[7:0]
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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FB £y iR

)i

B s AR

B 4T FOC AR M EE
WU JEE (-32768,32767)

[15:0] | FOC__THETA

THETA KjJuf (-32768,32767) X% (-180°,180°)
¥ THETA = 8192, XJMiJy 8192/32768*180°= 45°

13.2.28 FOC__ETHETA (0x40CE, 0x40CF)

#* 13-49 FOC__ETHETAH (0x40CE)

fir 7 6 5 | 4 3 | 2 1 0
475 FOC__ETHETA[15:8]
K RIW RIW RIW RIW RIW RIW RIW RIW
L EDAL) 0 0 0 0 0 0 0 0
#% 13-50 FOC__ETHETAL (0x40CF)
fir 7 G E |4 | 3 | 2 1 0
#H FOC__ETHETA[7:0]
K RW | RW | RwW | Rw | RW | RW | RW | Rw
ghi | o 0 0 0 0 0 0 0
TR K Efiipay
B A S M (RM2 FOC_THECOMP R i A1) #lh
[150] | FOC__ETHETA FOC__THETA —5
— 5 MRV A
It (-32768,32767)

13.2.29 FOC__EALP (0x40D0, 0x40D1)

#* 13-51 FOC__EALPH (0x40D0)

fir 7 |6 |5 | 4 3 | 2 1 0
P FOC__EALP[15:8]
FH R R R R R R R R
HAME 0 0 0 0 0 0 0 0
# 13-52 FOC__EALPL (0x40D1)
fir 7 6 |5 | 4 3 | 2 1 0
B FOC__EALP[7:0]
HA R R R R R R R R
S AE 0 0 0 0 0 0 0 0
| B | &% | ik
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(15:0] FOC_ EALP ﬁﬁéjﬁﬁiﬂﬁ EALPHA
HU{E [ (-32768,32767)
13.2.30 FOC__EBET (0x40D2, 0x40D3)
# 13-53 FOC__EBETH (0x40D2)
iz 7 6 |5 | 4 3 | 2 1 0
# FOC__EBET[15:8]
KM R R R R R R R
EoA 0 0 0 0 0 0 0 0
% 13-54 FOC__EBETL (0x40D3)
fir 7 6 5 | 4 3 | 2 1 0
475 FOC__EBET[7:0]
K R R R R R R
AL 0 0 0 0 0 0 0 0
TR £y iR
_ S a 5K EBETA
1o0) | FOC_EBET HUEEE (-32768,32767)
13.2.31 FOC__EOME (0x40D4, 0x40D5)
% 13-55 FOC__EOMEH (0x40D4)
fir 7 6 5 | 4 3 | 2 1 0
2R FOC _EOME[15:8]
et RIW RIW RIW RIW RIW RIW RIW RIW
EoAL 0 0 0 0 0 0 0 0
# 13-56 FOC__EOMEL (0x40D5)
fir 7 6 |5 | 4 3 | 2 1 0
475 FOC__EOME[7:0]
K RIW RIW RIW RIW RIW RIW RIW RIW
EAL 0 0 0 0 0 0 0 0
B #R #iR
, AL 54 2 OMEGA
HoQl | FoC_FOME HUEEH (-32768,32767)
13.2.32 FOC__ESQU (0x40D6, 0x40D7)
% 13-57 FOC__ESQUH (0x40D6)
fir 7 6 5 |4 E | 2 1 0
4 Fk FOC__ESQU[15:8]
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FH R R R R R
A E 0 0 0 0 0 0 0 0
# 13-58 FOC__ESQUL (0x40D7)
fir 7 6 E 4 3 2 1 0
EAS FOC__ESQUI7:0]
FH R R R R R R R
S AE 0 0 0 0 0 0 0 0
FB B i pa
EBETA V- Jj+EALPHA “FJ7 . Z5 5 16 £, b e A 0.
15: F E
[15:0] oc_Fsau HUfE7u R (0,32767)
13.2.33 FOC__POW (0x40D8, 0x40D9)
7 13-59 FOC__POWH (0x40D8)
fir 7 |6 |5 | 4 3 | 2 1 0
ZFR FOC_POWI[15:8]
A R R R R R R R R
SAME 0 0 0 0 0 0 0 0
# 13-60 FOC__POWL (0x40D9)
fir 7 6 5 |4 E | 2 1 0
ZFR FOC_ POWI7:0]
eyt R R R R R R R
AE 0 0 0 0 0 0 0 0
FB B R
[15:0] | FOC__POW I
' — HUEYEH (-32768,32767), Z{HUIF A, REHIR.
13.2.34 FOC_EKP (0x4074, 0x4075) BLDC itfg
# 13-61 FOC_EKPH (0x4074)
fir 7 |6 |5 | 4 3 | 2 1 0
E FOC_EKP[15:8]
HH R R/W R/W R/W R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0
# 13-62 FOC_EKPL (0x4075)
fir 7 6 |5 | 4 3 | 2 1 0
B FOC_EKP[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
2 AE 0 0 0 0 0 0 0 0
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FB &R iR
_ B 2SI PlLIEH] 2300 KP R4
[15:0] FOC_EKP HUETEFE (0,32767), MSB &40, Q12 #4
13.2.35 FOC_EKI (0x4076, 0x4077) BLDC HH
# 13-63 FOC_EKIH (0x4076)
fir 7 6 |5 | 4 3 | 2 1
4R FOC_EKI[15:8]
Bt 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
% 13-64 FOC_EKIL (0x4077)
fir 7 6 5 |4 E | 2 1
A FR FOC_EKI[7:0]
HHY 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
FB LR 5%
_ LA B P ESHIER 1 K R 2L
[15:0] FOC_EK EE 3 (0,32767), MSBfE4 0, Q15 %%
13.2.36 FOC_EBMFK (0x407C, 0x407D) BLDC i
% 13-65 FOC_EBMFKH (0x407C)
fr 7 6 |5 | 4 3 | 2 [ 1
44 R FOC_EBMFK[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
# 13-66 FOC_EBMFKL (0x407D)
fir 7 6 E | 4 3 | 2 1
R FOC_EBMFK]7:0]
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
FB 2R #id
. 5 L I PR B A i 0 2% R 8 EKLPF 11 R3¢
[15:0] FOC_EBMFK HUETER (0,32767), Q15 #%=

EKLPF = EBMFK * OMEGA
EBMFK =2 * pi * fbase * AT
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13.2.37 FOC_KSLIDE (0x4078, 0x4079) BLDC itH
# 13-67 FOC_KSLIDEH (0x4078)
fir 7 6 |5 4 3 | 2 [ 1 0
2K FOC_KSLIDE/ FOC_PLLKP[15:8]
KA RIW RIW R/W R/W R/W R/W R/W
Sl 0 0 0 0 0 0 0 0
% 13-68 FOC_KSLIDEL (0x4079)
fir 7 6 E 4 3 2 [ 1 0
LR FOC_KSLIDE/ FOC_PLLKP [7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
S hrfl 0 0 0 0 0 0 0 0
FB K iR
% FOC_CR2 ] ESEL=0 (J =) i, Jyftidias Bt KSLIDE %%, Q15
FOC_KSLIDE | "=
[15:0] N 4 FOC_CR2 ] ESEL=1 (PLL K1zt i, Jy PLL Pl #3182 KP R%L,
JFOC_PLLKP
Q12 #%x{
HUEER (0,32767), MSB 1A 0
13.2.38 FOC_EKLPFMIN (0x407A, 0x407B) BLDC
% 13-69 FOC_EKLPFMINH (0x407A)
fir 7 6 |5 | 4 3 | 2 [ 1 0
7K FOC_EKLPFMIN/ FOC_PLLKPI[15:8]
KA RIW RIW RIW R/W R/W R/W RIW
SAifH 0 0 0 0 0 0 0 0
% 13-70 FOC_EKLPFMINL (0x407B)
fir 7 6 |5 | 4 3 | 2 [ 1 0
7K FOC_EKLPFMIN/ FOC_PLLKPI[7:0]
KA R/W R/W R/W R/W R/W RIW R/W R/W
Sl 0 0 0 0 0 0 0 0
FB AR iR

2 FOC_CR1 [ ESEL=0 (W) I, Ayfili 5 a% B i Hsh ks
TEW R BN RME ;s S B e REUN T ROME, REL

FOC_EKLPFMIN T f/ME, Q15 #5ak

15:0

[ ] / FOC_PLLKI ™ FOC_CR1 () ESEL=1 (PLL #x0) B}, >4 PLL ) Pl %281 KI
2B, Q154K
HUEYER (0,32767), MSB{H A 0
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13.2.39 FOC_OMEKLPF (0x407E, 0x407F)
# 13-71 FOC_OMEKLPFH (0x407E)

fir 7 6 |5 4 3 | 2 1 0

4k FOC_OMEKLPF[15:8]

KA R/W R/W R/W R/W R/W RIW R/IW
=2 0A:l 0 0 0 0 0 0 0 0

# 13-72 FOC_OMEKLPFL (0x407F)

fir 7 6 E 4 3 2 1 0

4K FOC_OMEKLPF[7:0]

KA RIW R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FE B iR

_ il A U RS TH L @ I8 U R 2L
[15:0] | FOC_OMEKLPF Bt 5 (0,32767), MSB1E 0, Q15 %3k
13.2.40 FOC_FBASE (0x4080, 0x4081)

7 13-73 FOC_FBASEH (0x4080)

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

R FOC_FBASE[15:8]

KA RIW R/W R/W R/W RIW RIW R/W R/W
SAE 0 0 0 0 0 0 0 0

7 13-74 FOC_FBASEL (0x4081)

fir 7 6 |5 | 4 3 | 2 1

R FOC_FBASE[7:0]

KT RIW RIW RIW R/W RIW RIW RIW R/W
SAME 0 0 0 0 0 0 0 0
FRB R iR
[15:0] FOC_FBASE 28 B HHIE B2 OMEGA 5 ff B2 1 & DELTA THETA (1 544

FBASE = fbase * AT * 32768
1% fbase = 200Hz , AT = 62.5us, Il FBASE =409

13.2.41 FOC_EFREQACC (0x4082, 0x4083) BLDC itF
# 13-75 FOC_EFREQACCH (0x4082)
fir 7 6 E |4 |3 | 2 1 0
475 FOC_EFREQACC[15:8]
e RIW RIW RIW RIW RIW RIW RIW RIW
S frfl 0 0 0 0 0 0 0 0
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% 13-76 FOC_EFREQACCL (0x4083)
fir 7 6 5 4 E | 2 1 o
B s FOC_EFREQACC[7:0]
KA RIW RIW RIW RIW RIW RIW RIW RIW
5 Al 0 0 0 0 0 0 0 0
FB | B ik
fiti S5 9 1) B2 AR 20 OMEGA H i
HU{E i (0,65535)
15:0] | FOC_EFREQACC
[15:01 - 7: FOC_EFREQACC WA 24bit, el AR50, 1k 16 frn]
fic

% fbase = 200Hz, Xt % pp=4, Il speed_base=60*fbase/pp=3000rpm, % & OMEGA 14 Jy 3rpm
] FOC_EFREQACC = 3/speed_base*32768*256 = 8388(0x20c4)

13.2.42 FOC_EFREQMIN (0x4084, 0x4085) BLDC it
# 13-77 FOC_EFREQMINH (0x4084)
fir 7 6 5 |4 E | 2 1 0
ER S FOC_EFREQMIN[15:8]
H R/W R/W R/W R/W R/W R/W R/W R/W
AE 0 0 0 0 0 0 0 0
# 13-78 FOC_EFREQMINL (0x4085)
fr 7 6 |5 4 3 | 2 1 0
ZFR FOC_EFREQMIN[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
AE 0 0 0 0 0 0 0 0
FB | &K ik
OMEGA fe/MH: 5% s LAl Re RS, {55 OMEGA /N Ti%
_ B, s A B R AR 2
[15:0] | FOC_EFREQMIN HU{H S (-32768,32767)
7¥: FOC_EFREQMIN N #5y 24bit, i NS00, & 16 fr A il

{2 foase = 200Hz, B x} £ pp=4, 11l speed_base=60*fbase/pp=3000rpm, i E OMEGA f:/)Mii /3 30rpm

] FOC_ EFREQMIN = 30/speed_base*32768 = 327(0x147)

13.2.43 FOC_EFREQHOLD (0x4086, 0x4087) BLDC itF
% 13-79 FOC_EFREQHOLDH (0x4086)
fir 7 |6 |5 | 4 3 | 2 | 1 0
B FOC_EFREQHOLDI[15:8]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
=EDKIE] 0 0 0 0 0 0 0 0
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% 13-80 FOC_EFREQHOLDL (0x4087)
iz 7 6 |5 4 3 | 2 [ 1 0
B s FOC_EFREQHOLDI7:0]
K RIW RIW RIW RIW RIW RIW RIW R/W
5 Al 0 0 0 0 0 0 0 0
FB | B ik
OMEGA fR#5{H: 4 OMEGA 4 InF|&& T BN, #iORFF X AMME
HU{EEFE (-32768,32768)
15:0] | FOC_EFREQHOLD e
[15:0] - JE: FOC_ EFREQHOLD W #5Jy 24bit, IRifr A5 S0, & 16 fi
Al e

{2 foase = 200Hz, 11 1 pp=4, Ul speed_base=60*fbase/pp=3000rpm, i & OMEGA { f{fi 2 60rpm
Il FOC_ EFREQHOLD = 60/speed_base*32768 = 655(0x28f)

13.2.44 FOC_EK3 (0x4088, 0x4089)
# 13-81 FOC_EK3H (0x4088)
fir 7 |6 |5 | 4 3 | 2 1 0
4475 FOC_EK3[15:8]
KR R RIW RIW RIW RIW RIW RIW RIW
SR 0 0 0 0 0 0 0 0
% 13-82 FOC_EK3L (0x4089)
fir 7 6 |5 | 4 3 | 2 1 0
475 FOC_EK3[7:0]
KA RIW RIW RIW RIW RIW RIW RIW RIW
SR 0 0 0 0 0 0 0 0
FE AR iR
LAl S R R = R 2
15: FOC_EK
1ol OCEre HEVEE (0,32767), MSB1EJy0, Q15 f# 5\
13.2.45 FOC_EK4 (0x408A, 0x408B)
% 13-83 FOC_EK4H (0x408A)
fir 7 |6 |5 | 4 3 | 2 1 0
B FOC_EK4[15:8]
KA RIW RIW RIW RIW RIW RIW RIW RIW
AL 0 0 0 0 0 0 0 0
#% 13-84 FOC_EK4L (0x408B)
fir 7 6 5 | 4 3 | 2 1 0
45 FOC_EK4[7:0]
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KA R/W R/W R/W RIW R/W R/W R/W R/W
= DAI:N 0 0 0 0 0 0 0 0
FE &K g
_ fHE L E R 2
[15:0] FOC_EK4 BB (-32768,32767), Q15 k&=t
13.2.46 FOC_EK1 (0x408C, 0x408D)
# 13-85 FOC_EK1H (0x408C)
fir 7 6 |5 | 4 3 | 2 1 0
EA S FOC_EK1[15:8]
HHy R R/W R/IW R/IW R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
% 13-86 FOC_EK1L (0x408D)
fir 7 6 5 | 4 3 2 1 0
EA S FOC_EK1[7:0]
KA R/W R/IW R/IW R/IW R/W R/W R/W R/W
= DAIEN 0 0 0 0 0 0 0 0
FB & ik
_ B R — A RS
[15:0] FOC_EKI HUEGEE (0,32767), MSB E N 0, Q15 #%{
13.2.47 FOC_EK2 (0x408E, 0x408F)
% 13-87 FOC_EK2H (0x408E)
fir 7 6 5 |4 E | 2 1 0
25 FOC_EK2[15:8]
KA 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
% 13-88 FOC_EK2L (0x408F)
fir 7 6 |5 | 4 3 | 2 1 0
B FOC_EK2[7:0]
KR R/W R/IW R/IW R/IW R/W R/W R/W R/W
S=EDAI:N 0 0 0 0 0 0 0 0
FB L i3
_ AR F RIS A R AL
[15:01 FOC_EK2 HUEGEE (0,32767), MSB E N 0, Q15 #%3{
REV_1.03 152 www.fortiortech.com




Fortior Tech

/a FU6812x2/61x2
13.2.48 FOC_IDREF (0x4090, 0x4091) BLDC itf
# 13-89 FOC_IDREFH (0x4090)
fir 7 6 |5 | 4 3 | 2 1 0
# FOC_IDREF[15:8]
K RIW RIW RIW RIW RIW RIW RIW RIW
ETAL 0 0 0 0 0 0 0 0
# 13-90FOC_IDREFL (0x4091)
fir 7 6 E | 4 3 2 1 0
4475 FOC_IDREF([7:0]
K RIW RIW RIW RIW RIW RIW RIW RIW
EA 0 0 0 0 0 0 0 0
TR £y iR
| A ALE
R HUEEH (-32768,32767)
13.2.49 FOC_IQREF (0x4092, 0x4093) BLDC H
# 13-91 FOC_IQREFH (0x4092)
fir 7 6 5 | 4 3 | 2 1 0
ZFR FOC_IQREF[15:8]
et RIW RIW RIW RIW RIW RIW RIW RIW
EAL 0 0 0 0 0 0 0 0
# 13-92 FOC_IQREFL (0x4093)
fir 7 6 |5 | 4 3 | 2 1 0
G FOC_IQREF[7:0]
K RIW RIW RIW RIW RIW RIW RIW RIW
EAL 0 0 0 0 0 0 0 0
FE Gt #iR
| AP 452 1 R 1Q B 1
1o0) | FOCIARER U EE (-32768,32767)
13.250 FOC_DQKP (0x4094, 0x4095) BLDC [
# 13-93 FOC_DQKPH (0x4094)
fir 7 |6 |5 | 4 3 | 2 | 1 0
B FOC_DQKP[15:8]
KA R | rRw | RW | RW | RW | RW | RW | RW
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s | o [ o | o [ o | o [ o | o | o
% 13-94 FOC_DQKPL (0x4095)

iz 7 6 |5 | 4 3 | 2 [ 1 0

475 FOC_DQKPI[7:0]

KAy RIW RIW RIW RIW RIW RIW RIW RIW
Gt 0 0 0 0 0 0 0 0
FBR | AR iR

_ DQ Hlif P12l 0 KP R %K
1901 | FOCDAE |y st (0,32767), MSB 0, Q12 gt

13.2.51 FOC_DQKI (0x4096, 0x4097) BLDC

7 13-95 FOC_DQKIH (0x4096)

fir 7 6 5 |4 E | 2 1 0
ey FOC_DQKI[15:8]
H R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

# 13-96FOC_DQKIL (0x4097)

fir 7 6 5 | 4 3 | 2 1 0
ZFR FOC_DQKI[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A AH 0 0 0 0 0 0 0 0
FB IR ik
_ DQ Hlif) PI #1451 KI 53
[15:0] | FOC_baK Wi (0,32767), MSBfE4 0, Q15 #% X

13.2.52 FOC__UDCFLT (0x4098, 0x4099)

% 13-97 FOC__UDCFLTH (0x4098)

fir 7 6 5 4 3 | 2 1 0
R FOC__UDCFLT[15:8]
HA R R R R R R R R
S AE 0 0 0 0 0 0 0 0
# 13-98 FOC__ UDCFLTL (0x4099)
fir 7 6 |5 |4 |3 | 2 1 0
E FOC__UDCFLT[7:0]
B R R R R R R R R
2 AE 0 0 0 0 0 0 0 0
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FB | & iR
YRI5 R
[150] | FOC__UDCFLT FOC bt RER HUSRAE . JER AR PHAET, BRiA ADC i 2
BUETEH (0,32767)

R R L 1/6 43 J5i%H# ADC , ADC WIHLEVEFE 0~5V, BIRELLH KA TEEN 0~30V,
FOC__UDCFLT }y 19661 (0x4CCD), NI+t % = 19661/32768*5*6 = 18V

13.2.53 FOC_CR3 (0x40ee)

7 13-99 FOC_CR3 (0x40ee)
FOC CR3 (0x40ee)

L 7 6 5 4 3 2 1 0
SR ICLR RSV MFP_EN FOCUSTA FOCFEN ESCMS TSMINH9 | TSMINHS
E gt 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
FB B ik

FOC TA/B/CVMAX i5%

[7] ICLR WHZAIE 1, FOC  TA/B/CMAX ZFfEesiE®, M EAMEE

0:Disable 1:Enbale

(6] RSV FRE

i3 U I 2458

(5] MFP_EN En_f U0 25 45

0:Disable 1:Enbale

I of £ SRR RE
[4] FocUsTA | O R LA

0:Disable 1:Enbale

FOC 5 5E, 7E DRV_CR[MESEL]=1 fJaT#2 T, EP# DRV_CR[0CS]1=0, FOC 3&l il
[3] FOCFEN =

0:Disable 1:Enbale

ATAN 18 e
[2] ESCMS .1 SinaE

0:Disable 1:Enbale
[1:0] TSMINH[9:8] | FOC_TSMIN Ef¥ahnwific, FHT9 7.

13.2.54 FOC_DKP (0x409c,0x409d)
4 13-100 FOC_DKP (0x409c,0x409d)
FOC DKP (0x409c, 0x409d)
FOC_DKPH (0x409c)

fir 7 | e | s | 4 | 3 | 2 | 1 | o
e FOC_DKP[15:8]
*H R | rw [ omw [ omw [ omw | mw | mw | mw
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gfets | o | o o | o | o 0 0 0
FOC DKPL (0x409d)
fir 7 | s 5 | 4 | 3 2 1 0
EA FOC_DKP[7:0]
eyt 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
FE LR iR
D i PT By 24
[15:0] FOC DKP | BUETEE (0,32767) , MSBHE A 0, Q12 %=
2 FOC_DKP!=0 I}, £, 500 D ik & 4 H J5 K (9 FOC_DQKP/T
13.2.55 FOC_DKI (0x409e,0x409f)
# 13-101 FOC_DKI (0x409e,0x409f)
FOC DKI (0x409e, 0x409f)
FOC DKIH (0x409¢)
fir 7 6 5 4 3 2 1 0
2R FOC_DKI[15:8]
eyt R R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0
FOC DKIL (0x409f)
A 7 6 5 4 3 2 1 0
B FOC_DKI[7:0]
Syt 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 ZRR iR
15:0] FOC DK D i PT BR324 )
HUEYEE (0,32767) , MSB1E N 0, Q15 k&3l
13.2.56 FOC__IAMAX (0x40da,0x40db)
% 13-102 FOC__IAMAX (0x40da,0x40db)
FOC TAMAX (0x40DA, 0x40DB)
FOC  TAMAXH (0x40DA)
A 7 6 5 4 3 2 1 0
R FOC_ TAMAX [15:8]
KA R R R R R R R R
HAME 0 0 0 0 0
FOC TAMAXL (0x40DB)
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R 7 6 5 4 3 | 2 | 1 | o
4R FOC__ TAMAX [7:0]

B3t R R R R R R R R
HAE 0
FE R iR

A A HLI KA

HLIAL S KA 75 20— AN B R A RS B RKME, S A3 B A W RE 2 /o [
[15:0] | FOC__TAMAX | FfRIUEMH BB R R, B STHHEER.

MR KEASHEE, Fi%E FOC CR3 ) ICLR N 1, HRHAKMEEE.

EUEYE R (0, 32767)
13.2.57 FOC__IBMAX (0x40dc,0x40dd)

# 13-103 FOC__IBMAX (0x40dc,0x40dd)
FOC__TBMAX (0x40DC, 0x40DD)
FOC__TBMAXH (0x40DC)
fir 7 6 5 4 3 2 1 0
2R FOC__IBMAX [15:8]
B3t R R R R R R
SAH 0 0 0 0 0
FOC_ IBMAXL (0x40DD)
A 7 6 5 4 3 2 1 0
B FOC IBMAX [7:0]
Syt R R R R R R R R
BAE 0 0 0 0 0 0 0 0
FR ZFR iR
B AH HL i e KA
HELIAE B KA 75 20— W A A e A B 2ME, S AR B AT RE 2 /N o [
[15:0] | FOC_IBMAX | FqfRIUFAH LA KA R, B THER.
R KEAS HAEE, Fi%E FOC CR3 ) ICLR N 1, HRHKAMEEE.
BUEYER (0, 32767)
13.2.58 FOC__ICMAX (0x40de,0x40df)
# 13-104 FOC__ICMAX (0x40de,0x40df)
FOC  TCMAX (0x40DE, 0x40DF)
FOC ICMAXH (0x40DE)
fir T | e | 5 | 4 | 3 | 2 | 1 | o
SR FOC_ ICMAX [15:8]
A R | r | r | v | r | v | ®r | &w
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gfets | o | o | o | o | o o | o | o
FOC ICMAXL (0x40DF)
fir 7 | e | 5 | 4 | 3 2 | 1 | o
EA FOC__ICMAX [7:0]
B3t R R R R R R R R
=EDAEN 0 0 0
FE R iR
C AH L RN AE
HL I B KA 75 20— AN B R A RS B RKME, S WA B A W RE 2 i/ (A
[15:0] | FOC__ICMAX | FfRUEAH BB R R, B STHHEER.
B KA AEEE, FRE FOC_CR3 ) ICLR N 1, MR AEEZ.
HUEIERE (0, 32767)
13.2.59 FOC__EMF (0x40e0,0x40e1)
# 13-105 FOC__EMF (0x40e0,0x40e1)
FOC EMF (0x40E0, 0x40E1)
FOC__EMFH (0x40E0)
fir 7 6 5 4 3 2 1 0
2 FOC__EMF [15:8]
eyt R R R R R
SAME 0 0
FOC EMFL (0x40E1)
A 7 6 5 4 3 2 1 0
B FOC EMF [7:0]
Syt R R R R R R R R
HAE 0 0 0 0
FB 2R iR
f15:0] | Foc B A B ) B3 EMF, 48T FOC_EALP (J°FJ5 b FOC_EBET f~FJ5 FIJTHE 5
o HUEYER] (0, 32767)
13.2.60 FOC__UDCPS (0x40e2,0x40e3)
# 13-106 FOC__UDCPS (0x40e2,0x40e3)
FOC__UDCPS (0x40e2, 0x40e3)
FOC_ UDCPSH (0x40e2)
fir 7 6 5 4 3 2 1 0
4K FOC__UDCPS[15:8]
eyt 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
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FOC__UDCPSL (0x40e3)
fir 7 6 5 4 3 | 2 | 1 | o
EA FOC__ UDCPS[7:0]
eyt 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
FE R iR
D % FL S A AR
[15:0] | FOC__ UDCPS | D #i PT #+4f45 5 FOC_UD 5 FOC UDCPS AHMNJG 3% 3~ — Bk
HUE TG (-32768, 32767)
13.2.61 FOC__UQCPS (0x40e4,0x40e5)
% 13-107 FOC__UQCPS (0x40e4,0x40e5)
FOC_UQCPS (0x40e4, 0x40e5)
FOC_ UQCPSH (0x40e4)
fir 7 6 5 4 3 2 1 0
L FOC__UQCPS[15:8]

FH R/W R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0
FOC  UQCPSL (0x40e5)

A 7 6 5 4 3 2 1 0

B FOC_ UQCPS[7:0]
KA 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
FR ZFR iR
Q Flr 0 FiL S AR M
[15:0] | FOC__UQCPS | Q #li PT 115145 - FOC_UQ 5 FOC_UQCPS AH N f& i 2~ — Bk
EUE ISR (-32768, 32767)
13.2.62 FOC__UQEX (0x40e6,0x40e7)
# 13-108 FOC__UQEX (0x40e6,0x40e7)
FOC UQEX (0x40e6, 0x40e7)
FOC UQEXH (0x40e6)
fir 7 6 5 4 3 2 1 0
B FOC_ UQEX [15:8]
HM R R R R R R
g=RDK:] 0
FOC UQEXL (0x40e7)
A 7 6 5 4 3 2 1 0
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ZFR FOC UQEX [7:0]
ey R R R R R R R
A 0 0 0 0 0

FB AR | R

Q Bl R v A, T 55 md Az

A FOC UQ - FOC QVAX

24 FOC_UQ > FOC_QMAX, FOC UQEX A1EAH:

24 FOC_UQ < FOC_QMAX, FOC UQEX JyfifH;

{81 FOC_UQEX HEAT 20, SLELSHEThRE, BARSZIL I VENE 28 R IR 7 IR 55 1k R 45
HUETERE (-32768, 32768)

[15:0] | FOC UQEX

13.2.63 FOC_ID_LPFK (0x40e8)

#* 13-109 FOC_ID_LPFK (0x40e8)

FOC_ID_LPFK (0x40e8)

L 7 6 5 4 3 2 1 0

2R FOC ID LPFK [7:0]

eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 1 1 1 1 1 1 1 1
FB ZFKR 197

N ‘%“AD: ZIN %
7:0] FOC 1D LPFK TC*IND FRIBE SR R HL
JuE 07255

13.2.64 FOC_IQ_LPFK (0x40e9)

% 13-110 FOC_IQ_LPFK (0x40e9)

FOC_IQ_LPFK (0x40e9)

L 7 6 5 4 3 2 1 0
LA FOC T1Q LPFK [7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 1 1 1 1 1 1 1 1
FB L HR ik

FOC_ 1Q fRfRi@ e &%
(7:00 | Foc 1q Lpr | OG- MUREISR AR

T 07255

13.2.65 FOC_KFG (0x40ea,0x40eb)

#* 13-111 FOC_KFG (0x40ea,0x40eb)

FOC_KFG (0x40ea, 0x40eb)
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FOC KFGH (0x40ea)
fir 7 6 5 4 3 2 | 1 0
B FOC_KFG[15:8]
eyt 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 KFGL (0x40eb)
fr 7 6 5 4 3 2 1 0
EAs FOC_KFG[7:0]
Byt 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 LR iR
FG M5 &5k
O FARYE FOC_EOMELPF A FOC_KFG 14 H FG X B B34, IR 2008 H 3 5 8 3
[15:0] FOC_KFG | TIM4_ARR, H#i{H/2 ¥ Fr#l TIM4_DR.
H: FOC_KFG=0 Al RELLIhAE
JalE (0,65535) , Wi FOC KFG %, 7517 TIM4 fHS 8404 R4 T4PSC
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14 TIM1

14.1 Timer1 {2{Fi58B

Timer1 A& — 16 f7 ) _EiH- 534 @ i 281 —A 16 Ara) Eit 3 m#enh g8, wA et
PR EOEY NN I B . Timer! 222 H T BLDC H77 3% E #h% 48 HALL {25 1408 . Timer1
HA IR

1.

® N o 0 s W

16 Az b vH R A E I 2 HY T 10 SR A IR 45 P (s B A M Bl 5 N IR e 22 T )
i), BT 60 FEHSuAH i A it %

(R AT N7 G =k el 1S e e N VA i 21 =i o i 0} T O A S e
LRI AN zop AR I R (15

3-bit T G P2 o A AT P A R I8 R T2 147 43 A

fiiy NI AT

A B R BRSNS 5 A BRI E 5

5N 7 AR S e RS B A2 2

7 YUIRES P A7 2845 1] LU 2 R

Hh T A

Q)  FEAE I AR L b

b)  HHE R 2 _E

c)  BABF

d) 7RI

e) BRI o

f)  ADC A&l = Wy

Timer1 P45 MW 14-1 Fix.

position]
detect

counter
overf low

position

detect
to

CMP&DRIVER

K 14-1 Timer1 NEE&H
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P ...
/s FU6812x2/61x2
14.1.1  Timer i+485T

BRS
T

O] CNT RESET .

1 i

™ cLock CEN SNIR

=== COUNTER
PSC CONTROL | A

COUNTER ROIF

data update
BDIF
A

14-2 I EL T
Timer1 @& — 0008, —A 16 Aol BB EAE I 2%, —A> 16 A0 b1 5ord =2 e i
%,

14.1.1.1 Timer clock E§lgS

Timer clock F2il] & F T A2 2 A% 5 B 348 A1 e 2558 I 35 (0 THESORT BRt, - E 20 S8 0 TS50 e it
T WA es e T —A el 3 M 75 7788 PSC %I 12 A0t 53, wlikds 8 Fhor i R4, Wi
A ERET Bl BTN A AR RO Y, A IRRBSCE L RN, BT DA ROZTE R AN E I 2%
R B 385 o B AN A e B 40 AT AR B

THEE AR AT A E R k5

fek_ent=fok_psc/PSC

8% MCU It #h 4 24MHz(41.67ns)

41 FiA7 A PSC AN FME N B IR b 451

PSC ARH(1613k#H]) | CLK(Hz) PSC ARH(16ikH]) | CLK(Hz)
000 0x1 24M 100 0x10 1.5M
001 0x2 12M 101 0x20 750K
010 0x4 6M 110 0x40 375K
011 0x8 3M 111 0x80 187.5K
14.1.1.2 HAEEREE

FAER A A 16 Ao LBy £, i E TIM1_BCNTR 46T TIM1__BARR,
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FEA RS, EEAGE S R WTRiC BOIF B—, {H TIM1_BCNTR 55 1H 4L, MAREFH
FOF R TIM1_CR2 Zif74% (10 BRS JERE TR 1 S A0 IER B A BAR I = AFE 2 5 N\
A, MEMEMESA, YRt EUE TIM1__BCNTR 773 TIM1__BCCR %1%, [
TIM1__BCNTR & Z HEH 46714

A
TIML BCNTR
OXFFFF ) 4 i i ‘

TIML_BARR TIMI BCCR
| -
. 7y v

CNT reset by
PDIF/WT IF

14-3 FA T B AT HBE K
TIM1__BARR 5 788 MME 2 L ZIE T T80, BT DARLIZTE B A T8 i 253457 11 AR 1 B 5 37 27
8. R 44l TIM1__BCNTR %51 TIM1__BARR, #2774 Eii %, 40 TIM1__BCNTR
KF TIM1_BARR, TIM1__BCNTR £it#i%| OXFFFF JG M 0 FFiaiH%, Kitk, 7ESA2EY)
SIENFEER TIM1_BCNTR AfEKT TIM1__BARR.

14.1.1.3 B ERER

HPE AT — A 16 A7) B BT, M EUE TIMA__RCNTR #1443 TIM1__RARR,
PR A, RGeS 2 B R bR ROIF B —, AR RCEN /&%, TIM1__RCNTR jEZ&5;
RCEN & —J5 ## a4k

TIMI_RCNTR overflow overf low overflowoverflow
TIM1_RARR  BCOR*CSEL Y} A

TIML RARR £ BCOR#BSEL .~ | ____ DN B Lo

K 14-4 = 2 Hi e
TR A 0 A W S R0 5N 7 S vT E 3R TIRCEN, 4 S e i 28 7= A B k)
T1RCEN fHE %, EHGE M fH5 1LTHE. S 48 £ 2 T 5230 BLDC 77 I8 IS5t iAo il
ME SRR AR, AR, EECER 2R T,
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14.1.2  SNIEBRFFRE

P0.2/P3.7/P3.6 |} -
TIx 0 from GPIO 0 S %
P1.4/P1.6/P2. 1
T Y o | [ SRR
HALLSEL s _—

Bl 14-5 it N5 5 IR RAY: J5 2 A
TIM1_CR3 #Ff72%10 TATIS EFHAJEK H L #E 2& GPIO, Hrh CMP_CR1 #4781
HALLSEL i%&#% GPIO kiE T (P1.4/P1.6/P2.1) &2 (P0.2/P3.7/P3.6), M ANXE TIM1_CR3 F
L7200 INM FERE R TR T R 8N, SR E CMP_CR3 2 /7 4% 1] SAMSEL &2 15 K AF .

14.1.2.1 iR

ck U AUy
INMx 00 01
Before fi]ted_l_,—‘—‘ \—ﬂ_,—ui
After t'iltem
8clk

Kl 14-6 JEPALTN 7 ]
TEB AR YE TIM1_CR2 #5478 (1) TIx AL FEPEERK v 7y 8/32/64 It J4 HA 1 fay AT = o fiifE
JEWIIRE, PEPE AIME 5 2 EEIEB AT AME 5 KMEAEIR 8~9/32~33/64~65 I #it i

14.1.2.2 SV

delaytime delaytime

PWM output ! o | | i

: ! Moftdelay | 1

PWM of CMP : | ‘ e | :

i [ COFM|

PWM ON Sampling interval *. e

CSOND CSOND |

14-7 PWM ON AL
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delaytime delaytime

PWM output } ‘ | i i

PWM of CMP f | I— | |
! ‘ : ‘ CSOFFDE

PWM OFF Sampling interval »' | | ,l <

— ‘
" CSOND CSOND

Kl 14-8 PWM OFF ZREAH K

£ BLDC (5 BARHIE N, TI2/TI/TIO S RIS T LU, BT L2 ffi oA mT s sz 31 4h
FE DK ) L % MOS JF 2[4, T PWM S5 (1T 75 . i B CMP_CR3 77 17 %3 1) SAMSEL
GRS, B CMP_SAMR 77 {745 1) CSOFFD 1 CSOND 17 KA% X ] .

PWM i th S B3 LB 1T A0 T PWM BRI AAEREIR, B2 DU N R R KE)
RIS, mos MFFIGHE, MM R IR B E . ¥ & CSOFFD Jif it b5 a5 THp BL,
offdelay=CSOND-CSOFFD ;&5 Lt %% CMPO,CMP1,CMP2 ZE iR 5 P SR AE [ i [1]

fil: PWM it 2 LU B A ZEIR N 2us, THRTEEN 1us, WIAT & E

CSOFFD >1us = 1000ns/41.67ns/8 = 3
CSOND > (2+1)us = 3000ns/41.67ns/8 =9

TNE PWM % i 21 LB A% (K 28R U732 % B CMP_CR3 #-/7-4% (1) SAMSEL=00 4% 1F- br /% 8 Kkt
IhiE, WHE CMP_CR3 7517851 CMPSEL %y %t i E Az 88 i LAl {fifE PWM fai i Al Lk A 8%,
Fh B B LE LA R, W PWM % HORT LR A% (5 H 2 [ B3R

MEFREE RS LLERTE, R TP

14.1.3 (BN

TI0

TI1 EDGE PDIF
12 DETECTOR
R ST

cST | A
="y

BDR1/2/3
/4/5/6/1

14-9 o7 B A I Ji7 R AE 1]
A BRI S AR YE TIM1_DBR1/2/3/4/5/6/7 754745 ] CPE 8 N HIA B, 4N
(TI2IT/TIO) WA RORER, A B4, HAREE TIM1_CR4 #7431 CST fERA
SEXT R TIM1_DBR1/2/3/4/5/6/7 25 174%f] CPE 234
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TIM1 CR4 |wr signal

UPD

)
S o P A TR A £
PDIF
|

Timer1 FAiR

Timer 45 6 M riE KI5

1. BEACERT 230 by v
HAE I AR b
SPNSELT
A7 B A
JiF Wi S 5 R P

1415

2
3
4,
5

7~ FU6812x2/61x2
CPE 000 001 100 T ¢

TI2(W) \ B

W | ,

T10(U) 1

i t £ 4 1 3
< AKI » U*Hiﬂiﬁﬁ?ﬂﬂr T R ARG A
Bl 14-10 f7 & s 5
TIM1_DBR1/2/3/4/5/6/7 7317451 CPE RN IIA B~

CPE iR CPE ik
000 0 100 | A U AH R FRAY, U RO R LA e
001 | Kl U A _ETH, U MG LU A fHAE | 101 | A0 W AR L THAS, W AR 7 b 2 A i
010 | K W A B, W AHXT R ELEC A RE | 110 | K VA R BEHY, VDG Ll B A M A
011 | A&l VAR LTS, VAR i s faiag | 111 R = ARBUY, = ARG B Ll A 24 B
1414 BABHFSHH

0PS
00

4/5/6/7
0L |[WwriF =
10
11 DRV CHR

14-11 5 \BFHEE]

BN PR YE TIM1_CRO #7381 OPS W S~ 4E KR, SR FEM-4)5, BA
I 7 A bsic WTIF B —, FRHn5 TIM1_CR4 %4723 CST 7£ 001~110, CST &HzN—,
Xt TIM1_DBR1/2/3/4/5/6/7 2547 2% HI{EH 2 %8 3 DRV_CMR.,

REV_1.03

167

www.fortiortech.com



Fortior Tech

-~ FU6812x2/61x2

6. ADC Fiill b
e B TIMA_IER X6 82 (4 o W 4 e A7 7T LLAE BE T ML P P BT K

BOIF
BOIE

ROIF
ROIE

WTIF
WT'IE

PDIF
PDIE

BDIF
BDIE

ADIF
ADIE

o

4—::::j§‘\\\\ timl intr

-

(o

14-12 TIMER1 ¥
14.2 BLDC AiERHA

btxt BLDC A, Timert Bt f LL#% A DRIVER #E5ELAT R DA
H3id 3% 60 BEH AR AERT [H], JEAERT H] AT 380
MR BN EAE S, T A B
H BBtk s, BITESERIN (a Y, PR3 A TR
H Bl AT A B A5 5 B 8], H A Zht
4 CMP_CR2 % 178411 CMPO_SEL, Hzh#Z| e 0
A E LA S 5 E PWM ON/OFF SRkE, {55 nl i g
7. 4% DRV_CMR #if74%, Hahizthl 3 /4 6 i PWM Hith

BLDC 75N H 2 ATERIN A, LT N R R S5 ER 30 A, T i

A EERE (T10PS=01).

o a k~ w N RE
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14.2.1  BLDC H975ZF#0tH

KL K2 A3 R4 RA&5 w6 KA1
(CsT=001) (CST=010) (CST=011) ST=100) (CcsT=101) (CST=110) (CST=001)
TIML_DBRL TIMI_DBR2 TIM1_DBR3 TINDDBR4 TIMI_DBR5 TIM1_DBR6 TIM1_DBRL

HATE D)
ks

 14-13 BLDC /5Bt K
TIM1_CR4 ZF {7 a5 f] CST Z#AREHL, HAvRZE 0 F Tt oki: &7 HTAHENL W
SCEURIZE, TFEHL, FUEhL, iR RE 1~6 AT AS A, UHME, RESH
mn—.
KA 1~7 XL TIM1_DBR1~7 Zfids, US AN FHEERAE, MuRRAEX R
TIM1_DBRx 2 H3 % #1 ] DRV_CMR # f£#4 il CMP_CR2 #f f£#%/f) CMPO_SEL.
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14.2.2  BLDC BT {EEIRE

] fERE Hf IBTBO TE

B0 Sifl e AHINT [A] (BARR) , i il
HeA)E, RUN60EE B IEI T %
Ve e 14 |

-
-

60 FF i /8], BCNTR, #eAH
J& B3 {#-172IBCCRANBCOR,
BCNTREE HT A O %

K AR IR

J 22 BT 7] e
5y TR TE 2R,
RCENE —, RONTRJF #4141
-

e =

Sl i) CRFEL !
— S, BE B Sl T T

CORL vilie e
RARR} [F]FfRCENE —,
RONTRIT 241 ﬁﬁfﬁ%}ﬂf# RCNT;J:%&%J}Té?%JH CBp
¢ > GuE=3=p) P NINFESRAE
AffHifE H WPD IE AR H WTWT TE/ROIE

RCNTRJ:%{%Q, SRIRBT AR,
RCENTE 2, K4k £ FE2% 2 Z2RARR s
Al {gfE o HBD IE/ROIE

14-14 BLDC T 1E/RIE
14.2.2.1 60 EEH

TIM1__BCCR 21788 4 | —k I 60 [, ¥ & TIM1_CR2 %7431 BRS=0 APk #kd 2 18] i)
IFIE] Y 60 R, BE BRS=1 i ks I 315 2 m 2 8] (1B 8]y 60 o

TIM1_BCOR 75 /745 kit J5 1) 60 F£, Bl 60 FEdEik . % E TIM1_CRO Zif74% 1 CFLT mliE#+%
I 1/2/4/8 /> TIM1__BCCR V#5153 TIM1_BCOR.

BLDC ifid 60 FEE#E TIM1_BCOR SRt R EM 57l 1 B2 . I 22 55 zop 4 09 A FE A5 1l 46t
A

14.2.2.2 %48

BARBI G AR P34, BLE TIM1_CR1 & /743K T1IOPS b #4ifJr 30, Hrh T10PS=00 £
MFEREZ, T1I0PS==01 Z &K HZ#AH, T10PS==10 £ 1T &H#HH.

REV_1.03 170 www.fortiortech.com



Fortior Tech

P~ FU6812x2/61x2

HAE, TIMT 2 BT i N ERAE:

¥24H7H TIM1__BCNTR £ TIM1__BCCR, TIM1__BCCR JE 5 /£ % TIM1_BCOR, fEN
60 JiE F A

TIM1__BCNTR #Hi M 0 FFifiH4

FRUREER Bk, K PRl 354 % TIM1__RARR, [Aif RCEN & —, TIM1__RCNTR F#it
#

a0 TIM1_CR4 Zi 474+ CST &b THIRZ 1~6, CST £ HZNTIH#E] T —IRE

AL AE N A TAWTIF FIE 40E 88 3 i TIROIF

14.2.2.3 60 EEli%iE

FLYE PR EE BRI, — AR AR 2 JE 1K 30 FEE A A7 B R AG I 385k 2 055, (R AAE 454 2 & 60
JE 2 NER AR p, — R B A . 5B TIM1_CRO 774728 FORC=1 {#ifit 60 £
HIARTRE, MTEHAHZ S 60 FEZ AR ENS 2 A0, M ambl s, R HEA E i 28 b
Hillibric BOIF E— (J: FORC=1, 7E#fet )5 60 B2 NIEIIEIEE &,
TIM1_BCNTR>TIM1__BARR, BOIF A& E—). # & TIM1_CRO % {7#:f] FORC=0, 4
TIM1__BCNTR>TIM1__BARR, #Hl¥itric BOIF & —, TIM1__BCNTR 4k&:it-%, A& HzhEE,
B AT 3 I ) B A s I B3 b W bR ic BOIF AL B AN h i kric PDIF HEAT Fah#cA .

14.2.2.4 s =30

FEARZ )5, T ECRI SIE AR a2 M, LR 2 A ) F R B e 7 i i — A R I 3
HURECHE Hh, FESRRIE R, PLias o 2 B0, P LA FR 2 M S i 18] P 1) LA 88 7= A 1 R I
G5, DRSS A MR G5 o e R . SLRBEMEE A, F=E Rl sam 45 1 Wi id BDIF .

TELLIRBERUT T Y, TIMT LR R I LU S, M8 i A e, TIMA SREELLE:
AR SR, TR R A A BRI BRI [A] /N TSR ], S0 R 45 R I LU s H T 5t &
JE MR T — 80 S AR R s ORI, BT DA AR BRI I T SRR R T ), 4
S BE IS ) DR T B A 1A]

S BRI EET TIM1_CR1 27 /£ 2% BSEL W&, Ax: Bl fi/F=BSEL/128*60

14.2.2.5 zcp EHEHERYAE (GERIRHE)

S kA R 2 e BRI 5 2 s ) DX TR Dyt 2 G DX T, G SRR L7 i AR 2 Jm — E Al
AR F AL, WS b S R 2 Ja 2R 8 X 1815 i 22 fAsil X 18] o (o EAS IS il T
H RIS — AN Rl A iy o 243 2 sl X (e I 2 A Rl Ay, W T el XRS5 R, 2
Ja I A WS TERL, Bt DU P R A R SR AR I S RS — MR O ORI % R
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TEIE 22 s X (IR B zep CRIAL BAS IR, BEARMR IR B B zep B4 AH B 8] )5 31
TIM1_RCNTR BT, Pt gs o, fif B30, 72485 A ldsic WTIF,
zep FHAR ) TR)E TIM1_CR2 %7472 CSEL W&, Az #ukfff)¥=CSEL/128*60

14.2.2.6 iR

o

2% B PR o

14.2.3  BLDC H9iEisttE%

O SRt LR ATV

1. L GPO7 SER R L a5 5

2. It GPO1 SER IR TIM1 FPRAS

3. @i SPI R 2% TIMI AH K 2577 2% R 1E s U 28

14.2.3.1 EkiRESiRit

KB CMP_CR3 #f£#:) CMPSEL w4 BLDC #H3%ft) CMPO0/1/2_OUT ()45 Sl GPO7 i
M4, Hr CMPO/1/2_OUT M4 id eI RFE 5 1 LA a4 51

% #E CMP_CR3 Zi {74+ 1) DBGSEL=11B, ]} L #% KAE X [a]3d 1 GPO1 o 4, WIEIES
FRFE, E CMP_CRS3 27 a4+ SAMSEL G LU A IR AEIX ], XM GPO1 iyt il T 3%

SAMSEL SKAE X [A] GPO1 &7

00 1E on I off ¥ RFE, WA IR R JE = FF

01 WAE off KFE, 4l CMP_SAMR FEiR KFEFF I PWM off KA X []

10 HAE on KXFE, HRIE CMP_SAMR ZEiR KFEHF PWM on RFE[X [H]

11 £ on Al off ¥5K4E, HiHE CMP_SAMR iR FFETT | PWM off+on SEHE X [
=

B LR 2SR AR X (3], CMPO/1/2_OUT Y FR—AME S A1 M UVW % ) — 4S5, @idoR
HAs N, T CMP_SAMR 7174, ¥ LR RAE X B 7572 UVW X PWM X I (5
Eb A 28 (U AR ), W CMPO/1/2_OUT & &/ &R,
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4 HAPWM (P 15 5) [ | |
PWM (MOS3it BRUVWAH) | | [

BEMFid % 4

FLieas (s ) S PR S
BEMFi % 5
Ebeas (R, 7T A0 T e momwr g
PWM ONAS X 18] 28 TREIX I Er g G X 1] PR T e B A X [
T OBEMFRLZA e
L AsEs CRIESS, ol W)

K 14-15 HR2S IR
14.2.3.2 SRS SRR

S35 i X V)T A8 45 A X [m) 3505 F 0 I 2% RCNTR JEAT 114, Rk nli@ i SPI ik #5s
RCNTR Y S m FE 7RI 25 o

#id GPO1 4 TIM1 SERPIRAS EoR, Bia UVW RIS B AR £, T AR BIALi Bk X 1H), 2545
XA, AR X ]

A
RCNTR
A z;mmm’iﬁéﬁmmmzrﬁ'f‘ EIRA K] ¢z@mﬁ&@'ﬁ&mwr@ A K -
Pl ue gy Bl uegy
GPO1

K 14-16 15° Sk Bt 5 30° ZER Al RCNTR/GPOL 2 E
14.3 ADC =455

HEAX K*A-B, HK: Z%: A: ADC RETEMMAEIE; B: ADC RAEEAH A%
BAKKER S22, B LGS

CPE | A=Siifll, B=&Z=HM, K=

000 | ARAf 100 | A=V,B=U,K=TIM1_KF
001 | A=W,B=U,K=TIM1_KR | 101 | A=V,B=W,K=TIM1_KR
010 | A=U,B=W,K=TIM1_KF | 110 | A=W,B=V,K=TIM1_KF
011 | A=U,B=V,K=TIM1_KR | 111 | {8z

ADC REH EM LIRS REE Sk, X EAE PWM ON/OFF IR#t. N T 1k ADC Rkt
FITFHLM A, %8 TIM1_CR3 #1721 AFL Fi. B ADC #eAifE 5 2/4 IRIEHE .
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ADC el EC LA AR TR F A BC B 3 AR —FE . ADC #AHBE Ry, WEARMREK, HHEAXM
RSB v LR AL E . %8 K=TIM1_KR=TIM1_KF=0.5, WI#F5#% sl zcp.
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14.4 Timerl 51728
14.4.1 TIM1_CRO (0x4068)
# 14-2 TIM1_CRO (0x4068)
fir 7 6 | =5 4 3 2 1 0
## | TIRWEN T1CFLT T1FORC T10PS T1BCEN | T1IRCEN
FA 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
FE 2R Ei:13%)
7] T1RWEN ?T%T’ETIMT_CROHﬂLy RWENX IS —, TIRCENARES.
AL A REEERI0
ol AF I8 I 0 B
XA 8 AH ST 8] P 35) J A A 6 0 5 114 Jk v
00: 1/NfAHI ]
[e:5] | TACFLT O1: 24 Bkt 145
10: 435 AH B[R] F- 33
1M: 8N [H]SF3%)
60 5 il F 24 AH A e
M AH 5 60 YA A 25 s, SR 4 . 4605 AR I 3
HE S, BETIMA__BCNTRE#EETIM1__BARR, i AN 25l A
[4] T1FORC ¥: W T1FORC=0, HI{#TIM1__BCNTRi#iITIM1__BARR,
TIM1_BCNTREkZETH4, A MOTFEATHEL, AR A 2 a il Al
0: ik
1. fiige
B AL A 7 ok 4%
XN FIE B TIM1_DBRxZ 4745 5 ADRV_CMRZ 4725 ML 4 77
WIS PN J R CE Y
00: HAFEXUPDE —ai# 5 TIM1_CRAf & ¥4 (12T K
Wik YD)
[3:2] T10PS 01: 1647 H 28k i I 8 FH T4 AH B[] 1 B b3 ok A BoHe A& 4 (2 2EH
FRIETT D
10: A7 B A IS N fid R BR A5 (R ELH TH 07D SLADCIT 545
Ffiuh A
11 16457 3 35 3 T kR e e e %) L v Ak & Bcd A& S AADC
Sk B fid AR o
FEATE I 2% (T B AR A R
1] T1BCEN 0: 2514
1: (ERETTH s
TR I A T B A R
[0] T1RCEN A LZUERWEN A1 A REAETIRCEN, A4 ft 457 & A 0 i 1) A1 'S
NI PR H 3 ERETIRCEN, BB EN 2877k Fii3rb s,
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T1RCENEE % .
0: 25 bit%as
1: R TR
14.4.2 TIM1_CR1 (0x4069)
#* 14-3 TIM1_CR1 (0x4069)
fir 7 6 5 4 3 2 1 0
A FR T1BAPE BSEL
FA 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
FE R HiR
TIM1__BARRH zh 3 8 {# A
fHREIG, A I 25 DR g A BRI A 5 BN 7 S AL, K60 B
[7] T1BAPE | [HAZERTIM1__BARRZ /745 . (FH THLMAS Elzeph 58 i 60 B 4 AH D
0: Affige
1. fliRe
[ WL A1 P 1k 4
[6:0] BSEL o J5 BRI M EE (IFIRDD, 6 57 Al S0 R BT TR) B, A A DU A\
A Bl =BSEL/128*60
e WA NO, FKBSELE A1
14.4.3 TIM1_CR2 (0x406A)
# 14-4 TIM1_CR2 (0x406A)
fir 7 6 E |4 3 2 1 0
2 T1BRS CSEL
HAY 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
FB 2R iR
AR 58 I 2R AR R
[71 T1BRS 0: S AWM FEAMGOLLEF HAHATE AL CFHRED
1: MEKMEA (ADCELIEENLD)
o BEE B
6:0] CSEL P BN bR f5 ,  2EIR CSELXT B 1) J5 #e 4
A WA E=CSEL/128*60
e WA N0, TR CSELE N
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14.4.4

TIM1_CR3 (0x406B)

% 14-5 TIM1_CR3 (0x406B)

E

4

3

2

E4i)

T1AFL

T1PSC

TITIS

T1INM

KA

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

SAE

0

0

1

FB

R

iR

[7]

T1AFL

ADC SKFE R 15 45 e
0: 4 RIEWK
1. 2URJEVK

[6:4]

T1PSC

S I 2% I B B

XA T X MCUR B AT N A S04 E A 2 AR 5 Bf 25 0 25 2500 I 88 (0 T 5 8,
BMCUHT & }24MHz(41.67ns)

000:0x1 (24MHz) 001:0x2 (12MHz)

010:0x4 (6MHz) 011:0x8 (3MHz)

100:0x10 (1.5MHz) 101:0x20 (750kHz)

110:0x40 (375kHz) 111:0x80 (187.5kHz)

[3:2]

T1TIS

EINVE (TIOMI/TI2) k$%

TIMA X FE AN IRREAT DR . SRFERI= A2 A7 BAG I 18] o HeA7 25 R bl %
itk CMP_SR f#) CMP0/1/2_OUT £1 CMPO0/1/2_IF 45

00: GPIO 1El# N, HHiRHE CMP_CR1[7]i&# (P1.4/P1.6/P2.1) it
(P0.2/P3.7/P3.6), CMP_SR 45 i@t GPIO F=4

01: th#i#s (CMPO/CMP1/CMP2) Iifi i /E 4N, CMP_SR (145 FLidik CMP
FeAE

1x: {REAL

[1:0]

T1INM

BUNTIO/TI/TIZ2ME 5 Bk e 458, Mg 7S BBk B /N T e 8, WS 2 uEbR. ik
MCUI 445 24MHz(41.67ns)

00: AyEH

01: 8MEFEHFEIMH, 8 x41.67ns

10: 32EFEP A, 32 x 41.67ns

11: 648 EH, 64 x 41.67ns

14.45

TIM1_CR4 (0x406C)

#* 14-6 TIM1_CR4 (0x406C)

fr

6 E | 4 3 2 1 0

AFR

RSV

T1CST

%

R

R/W

R/W

R/W

RALIE

0
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FB Py i S i3
[7:3] RSV TREA AL
HARAEHL
WANIEAFFPRAE S X RAF FICPERMCMR (TIM1_DBRX);
M CSTAE00T ~TM11ARAS, timer14x H BHHEE LLIRAR0/1 /21118 e, AR XS ROIRES (1)
CPERE LLELAR I TR
Y CSTE001 ~1MOIRA, S7ES NI 7l R I E S5 i —
[2:0] TicsT CST TIM1_DBRXx CST TIM1_DBRXx
000 0 100 TIM1_DBR4
001 TIM1_DBR1 101 TIM1_DBR5
010 TIM1_DBR2 110 TIM1_DBR6
011 TIM1_DBR3 111 TIM1_DBR7
14.4.6 TIM1_IER (0x406D)
% 14-7 TIM1_IER (0x406D)
(A 7 6 5 4 3 2 1 0
BN T1UPD | TIMAME | T1ADIE | T1BOIE | T1RUIE | TIWTIE | T1PDIE | T1BDIE
eyt W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
FB 2R ik
7 T1UPD 2 OPS=00}, #HAFXUPDE —fil kK #diftim. i R E5AME, 5
— JEHE HEEE
FA A RE
ARG, AT I 28R E B E N 3R ST e I 2 . BAARGET y:
FEAER 2 BCNTRAH HT1BRS#EHiE %, HIBCNTR i H &
=<3
[6] T1MAME HPCE N F I ERERCENA B3 ge M 4E L, Hsid B4k
HEGER SRHRCNTRETEE X HRCNTR L FH 415 %
HPGER ZHIRARRA 2 BB Hr,  Hilid e
0: ZEEFaniEa, B 4a7aiifh |3t
1: e T
ADCH il o W {5 5
[5] T1ADIE 0: 2% 1EADCH I i
1: fd e ADCHE I o iy
LA I 2% L v P I A
[4] T1BOIE 0: A&k F g b
10 {5 RE L3
e I A% L i b g
[3] T1ROIE 0: 2k 1k #e i 2% L3 h Ik
10 (HRE A I A i P
BN P A A g
(2] TIWTIE 0: 2k 15 NI T b
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1. fEREE NI

(1]

T1PDIE

i EAGI A T 1 e
0: ZE1bAy B A o ik
10 AERE AL E AT iy

(0]

T1BDIE

3R W S 445 R B A
0: Z& 1k EB i
10 fEERE LA i

14.4.7

TIM1_SR (0x406E)

#* 14-8 TIM1_SR (0x406E)

6 5 4 3 2 1 0

AR

RSV

T1ADIF

T1BOIF

T1ROIF

TIWTIF

T1PDIF

T1BDIF

R

R/WO0

R/WO0

R/WO0

R/WO0

R/WO0

R/WO

EAE

0

0

0

0

0

0

FB

ZR

iR

[7:6]

RSV

OREH AL

(5]

T1ADIF

ADCH Wl i ik

M pE A B A A AR E L. B RSO,
0: TCHEMFKE;

1: A BRI SR R .

(4]

T1BOIF

YNl T Tl

LEAER 2516 i 24TIM1_ BCNTRZHE 2K 5TIM1__ BARRZH 172811
B ELER VTR RS, B R A EdsFE. W TIM1_CRO[T1FORC]=1, TIM1__BCNTR
HE, BUTIM1_BCNTRARS 4. %47 HAEAFE 1, B HRAE0.

T IR EALE R W SR TIM1__BCNTR, 1] LLZETIMA_CR2[T1BRS]=0/} 5 UPD
% TIM1_CR4

0: THFMKAE:

1. ERFEMHRAE.

(3]

T1ROIF

BT I A8 R bl

LEHER 28 i, 24TIM1_ RCNTRZAF 2 01E 5 TIM1__ RARRZ 17 28 11]
f LLRRVC B, BURAE ERSSEM:, TIM1_RCNTRIEZ, ZAhfdittE1, ©l
BAFEO.

0: LHFMKAE:

1. BdFEMRAE.

(2]

TIWTIF

BN P o bR i

4 TIM1_DBRH/TIM1_DBRL# 7 ##4% 4 #ITIM1_DRH/TIM1_DRLZ {7 2%, iZf
B, E R0,

H: MOPS=00, #AEXFWTIFE, 27245 NFH4E,

0: TR,

1. 5ANFELRL.
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A EAS I bR i
AN (TI2,TI,TIO) 54 FPIRZSTIMA_CRA[CSTN R TIM1_DBRX[CPE]JL K
[1] T1PDIF = A 7 B AT A W A AR B . B R EO.
0: LFMKRAE:
1: BRI R A
I res Rkt Y T Tl
0] T1BDIF W kH G T AR BRI AT (], B ksl oA AR B, B R AHIE 0.
0: TLHEMKRAE;
1: FERE.
14.4.8 TIM1_BCOR (0x4070, 0x4071)
# 14-9 TIM1_BCORH (0x4070)
fir 7 6 5 | 4 3 2 1 0
EA S TIM1_BCORH
gt 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
% 14-10 TIM1_BCORL (0x4071)
fir 7 6 5 |4 3 2 1 0
ER TIM1_BCORL
it R/W R/W R/W R/W R/W R/W R/W R/W
0
HAE 0 0 0 0 0 0 0
FB 2R ik
AR A 2 I 2% T UM B I 1
TIM1__BCCRIEH 5 HIME, RI60FEHE#EE
W H P AIGA60E BEEE R, 75 B4 TIM1__BCCRH
TIM1_BCOR. ElETIM1__BCCRI, H 460/ 5 H 5t
[15:0] | TIM1_BCOR TIM1__BCCRE[H]. FETIM1_BCORHS, ikl T #/E:
T1CFLT=00, 60/ = ;
T1CFLT=01, 6O Fukft/2;
T1CFLT=10, 60 F:uk(t/4;
T1CFLT=11, 60/ ILHE(E/8.
14.4.9 TIM1_DBRx (x=1~ 7)(0x4074+2*x, 0x4075+2*x)

TIM1_DBRx (x=1~7)7 5%} 5. CST=1/2/3/4/5/6 I} {15, Fifibh TIM1_DBR1 A /4H
TIM1_DBRx 2717 %%.

7 14-11 TIM1_DBR1H (0x4074)

L

5

4

3

2

K

RSV

T1CPE

T1WHP

T1WLP

T1VHP

T1VLP
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FA R R/W R/W R/W R/W R/W R/W R/W
SALE 0 0 0 0 0 0 0 0
# 14-12 TIM1_DBR1L (0x4075)
(A 7 6 5 4 3 2 1 0
EA T1UHP | T1ULP | TAIWHE | TIWLE | T1VHE | T1VLE | T1UHE | T1ULE
FA R/W R/W R/W R/W R/W R/W R/W R/W
FAE 0 0 0 0 0 0 0 0
FB BT i3
[15] RSV TREA AL
TIO/T /T 1286 N AR A 1 L 3 4 A R ik 4%
T AT FH T35 6 A7 S ARG DN FH PR N FROAR T R T 7 LU A 2 R R, o A AR
BT BIX LE A7y N AR M SR Al A
CPE g CPE ik
000 0 100 | Al U AH T RS,
U FHXE R EE B s 5 R
T2l | TICPE oot | Rl U AR L7k, | 101 | Kol W AR LRI,
U FEXE L B 25 5 R W AH T B LG A A fe e
010 | Azl W AH T B, 110 | Al VAR RS,
W AHXS B LE A A e V AHRE R B A A R
011 | Al V AH LS, 111 Ao W = AH XU
V FERE R BB s 5 R A B B AR e
WAH _E % A e
[11] T1WHP 0: mH PFA
1: RAPE R
WHH T M i A 1
[10] T1WLP 0: mH PFA
1: RAPA R
VAH b4 H A e
) T1VHP 0: mHFAR
1: RAPA R
VAH R #r4 H AR
[8] T1VLP 0: mH A
1: fRAPAE R
UAH B #r4 H A A
[7] T1UHP 0: mHFAM
1: fIRHPE R
UAH T Mt H A%
[6] T1ULP 0: mHFAM
1: fIRHPE R
WHH I #r i A e
[5] T1WHE 0: KM% 1E5H
1: FFJE--fERefin
REV_1.03 181 www.fortiortech.com




Fortior Tech

FU6812x2/61x2

T HWLEMWHERIN D91, WA ERHFEAMa i, [F e B i A X

(4]

WAH T Al A6 e
0: KM--ZE b4

T1WLE
1: JHE--fERE

VE: HJWLERIWHEIRK A1, WH LT BN, [FE 5 s AL .

(3]

VAR A4 A g
0: KM--ZE b4

T1VHE
1: JHE--fERE

E: HVLERVHERR N1, VA ETIHENMaE, RS 335X,

(2]

VA M A g
0: KM--ZE b4

T1VLE
1: JHE--fERe

E: H[VLEMVHERIN 91, VAR E U EAMa Y, [ S B 3hid AL

(1]

UAH _E s H A e
0: KHI--Z5 L%
1: JFE--fiRefi
HF: MULEFMUHEE 41, UAH B FHrE AN,

T1UHE

I7] I} 4 ) B B ASEX

0]

UAH T i il R
0: KM--ZE 1

T1ULE
U 1. - A

. MULEMUHERI 91, UM BB B AN, [ 5 B sl ASEX

14410 TIM1_BCNTR (0x4082, 0x4083)

#* 14-13 TIM1_BCNTRH (0x4082)

fir 7 6 |5 | 4 3 2 1 0
2.5 TIM1__BCNTRH
HA 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
% 14-14 TIM1__BCNTRL (0x4083)
fir 7 6 |5 | 4 3 2 1 0
25 TIM1__BCNTRL
it R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
FB R #B
FEAE R I, T 60 FE AR IR 8] ) 4
[15:0] | TIM1_BCNTR 7E: TIM1__BCNTRAMRHETIM1_CR2[T1BRSK L Z 1A
TIM1__BCNTR L ALAHTIMA__BCNTRE#i144 .
14.4.11 TIM1_BCCR (0x4084, 0x4085)
% 14-15TIM1__BCCRH (0x4084)
| iz |7 6 |5 | 4 3 2 1 0
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SR TIM1__BCCRH
K R/W R/W R/W R/W R/W R/W R/W R/W
SR 0 0 0 0 0 0 0 0
# 14-16 TIM1_BCCRL (0x4085)
fir 7 6 E 4 3 2 1
TR TIM1__BCCRL
K 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
FB ZFR i
TR AS S I 28 Bl
[15:0] TIM1__BCCR AT I AR DR O A B A I F A B BN A R, K R ALET
HiH B A2 2 BCCR2F /758
14.412 TIM1_BARR (0x4086, 0x4087)
# 14-17 TIM1_BARRH (0x4086)
fir 7 |6 |5 | 4 3 2 1
A TR TIM1__BARRH
e} R/W R/W R/W R/W R/W R/W R/W R/W
p=E0AI] 0 0 0 0 0 0 0 0
% 14-18 TIM1__BARRL (0x4087)
fir 7 6 |5 | 4 3 2 1
44 R TIM1__BARRL
57 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
FB ZFKR #id
FEA e I 28 1) H sh B 8l
[15:0] TIM1_BARR MFEAR e I 2R T BUE S T BARRS A28 (1048, DR LW, [
s TS E
14.4.13 TIM1_RARR (0x4088, 0x4089)
# 14-19 TIM1_RARRH (0x4088)
fir 7 6 E |4 |3 2
AR TIM1__RARRH
B 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
% 14-20 TIM1_RARRL (0x4089)
fir 7 6 5 |4 3 2
B TIM1__RARRL
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FA 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
FE R iR
T I A E S B AR
[15:0] TIM1_RARR M EBGER R A S TRARRTAZ A IE, B4 i, [
T 5 O E T =

14.4.14 TIM1_RCNTR (0x408A, 0x408B)

#* 14-21 TIM1_RCNTRH (0x408A)

fir 7 5 | 4 3 2 1 0

2 TIM1__RCNTRH

R 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

% 14-22 TIM1_RCNTRL (0x408B)

fir 7 |5 | 4 3 2 1 0

2 TIM1__RCNTRL

R 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
FB LK iR
[15:0] | TIM1_RCNTR FHOEI BRI RUE, T SRR 1) Flzop 1 # R i TR 1%

14.4.15 TIM1__ITRIP (0x4098, 0x4099)

#* 14-23 TIM1__ITRIPH (0x4098)

fir 7 5 | 4 3 | 2 1 0
B TIM1__ITRIP[15:8]
eyt R R R R R R R R
SAME 0 0 0 0 0 0 0 0
#* 14-24 TIM1__ITRIPL (0x4099)
fir 7 5 |4 E | 2 1 0
B TIM1__ITRIP[7:0]
e 3t R R R R R R R
HAME 0 0 0 0 0 0 0 0
FE R i)
JEPL IS R RELR LR
[15:0] TIM1__ITRIP A% S0 B2 L R, JES EE ., ER\ ADC JEiE 4
HUE VI (0,32767)
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14416 TIM1_UCOP (0x408C, 0x408D)

% 14-25 TIM1_UCOPH (0x408C)

fir 7 6 |5 |4 E 2 1
e TIM1__UCOPH
HH 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
% 14-26 TIM1__UCOPL (0x408D)
fir 7 6 |5 | 4 3 2 1
ey i TIM1__UCOPL
HH 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
FB ZFR £i37)
[15:0] | TIM1__UCOP SIEAR ) L
14.4.17 TIM1_UFLP (0x408E, 0x408F)
% 14-27 TIM1__UFLPH (0x408E)
fr 7 6 |5 | 4 3 2 1
ey i TIM1__UFLPH
HHY 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
#* 14-28 TIM1__UFLPL (0x408F)
fir 7 6 5 | 4 3 2 1
ZFR TIM1__UFLPL
HHY 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
FB ZFR Ei3)
[15:0] | TIM1__UFLP B A U

REV_1.03

185

www.fortiortech.com



Fortior Tech

-~ FU6812x2/61x2
14.4.18 TIM1_URES (0x4090, 0x4091)
# 14-29 TIM1__URESH (0x4090)
fir 7 6 |5 |4 E 2 1 0
4 TIM1__URESH
FAY R/W R/W R/W R/W R/W R/W R/W R/W
FEOALE| 0 0 0 0 0 0 0 0
% 14-30 TIM1__URESL (0x4091)
fir 7 6 |5 | 4 3 2 1
ey i TIM1__URESL
KA R/W R/W R/W R/W R/W R/W R/W R/W
FEOAL| 0 0 0 0 0 0 0 0
FBR | AW ik
[15:0] | TIM1_URES CENE R
14.4.19 TIM1__UIGN (0x4092, 0x4093)
# 14-31 TIM1__UIGNH (0x4092)
fr 7 6 |5 | 4 3 2 1
ey i TIM1__UIGNH
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
% 14-32 TIM1__UIGNL (0x4093)
fir 7 6 5 | 4 3 2 1
ey i TIM1__UIGNL
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
FB | B Ei3)
S IAH ) 208 LU
15:0] | TIM1__UIGN
115:0] — Y S BIE I FTIMA__UIGN, Skt i % 77
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14.4.20 TIM1_KF (0x4094, 0x4095)

% 14-33 TIM1_KFH (0x4094)

fir 7 6 |5 |4 E 2 1 0
e TIM1_KFH
HH 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
#* 14-34 TIM1_KFL (0x4095)
fir 7 6 |5 | 4 3 2 1 0
ER S TIM1_KFL
HH 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
FB ZFR £i37)
[15:0] | TIM1_KF R R A

14421 TIM1_KR (0x4096, 0x4097)

#* 14-35 TIM1_KRH (0x4096)

fr 7 6 |5 | 4 3 2 1 0
PR TIM1_KRH
HHY 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
#* 14-36 TIM1__KRL (0x4097)
fir 7 6 5 | 4 3 2 1 0
R TIM1__KRL
HHY 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
FR ZFR iR
[15:0] | TIM1_KR FHER R
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14.4.22 EXTO (0x40f0)
2 14-37 EXTO (0x40f0)
EXTO (0x40f0)
fir 7 | 6 5 4 3 2 1 0
L H RSV FAEN MOEMD2 | T1COM MD | CMPXO P11 | TIM4 CT | EXTO P11
KA R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0
FB B iR
[7:6] RSV R
BEJ5 CMP_SAMR ¥k 4 £
5] FAEN @HEE B N R
0:Disable 1:Enbale
MOE &3 PRI 10us A447 18 B2 (55 MOEMD M 1X
4] VOB .L{legﬁfllbﬁlj us BYALAERE (75 Bt & A 1X)
0:Disable 1:Enbale
748 ADC SEIRSL B i fH e
[3] TICOM_MD | O0:Disable, AN F ADC S8 SR
1:Enbale, f#H ADC SEELBE#ZLA (7% TIML_CR1[BSEL]=1)
75 HE /7\ I ok
(o] OMPXO_P11 bbak 28 H Th e e 7%
0:P07 1:P11
DBG/TIME4 THEEHEF
[1] TIMA CT 4 it
0:P01 1:P06
P11 INTO f#ifie
0] EXTO P11 , s
0:Disable 1:Enbale
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15 TIM2

15.1 TIM2 $#&{FixEE

TIM2 3L DU Ah s
1. A AR PWM e
2. Fa timer #0: BIAIA PWM [ ICHSFRREE 8], AT F TR H PWM & F L
3. i counter f=X: AL ARLE ) PWM /N5 75 s [A]
4. QEP&RSD #Ex: IEAS G 25 &I KA
TIM2 3= E AL 45
1. 3-bit FJ e o s o AR T ECEE 1 oA b AT 4 S
2. 16 i B AT AR, VB B YRR I B ) 88 A A
16 ) B ik e, THiN counter HxUF1 QEP&RSD #ix, 14k
I Bl JE AR NS 5 A ROE
fi NI R
IR I Bk
B L4 PWM
T AR

15.1.1  BIphdsHIEE

p ezt ds F 1 AR R ACTE I R TR RO B, T AR 0 T O B EAT S . T e
T N 3 A7 ds PSC M1 8 fritAds, wIk#E 8 R4 R4, I EMEN N BRI B I TX
R AT A A Gt s, IR BR SLZ R, i DANAZAEHE A 58 I 4% A A I S8 0 3 4

THE AR R AT DLk R A

fek_ent=fek_psc/T2PSC

& MCU B £ 24MHz(41.67ns)

R 15-1 T A7 4% T2PSC A A B A [ i %

w

N oo o &

T2PSC R (163E4)) CLK(Hz)
000 0x01 24M
001 0x02 12M
010 0x04 6M
011 0x08 3M
100 0x10 1.5M
101 0x20 750K
110 0x40 375K
11 0x80 187.5K
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15.1.2  TIM2__CNTR BSiESHIiTEk

TIM2__CNTR iU 7E T2EN=1 i 347 # A5 TIM2__CNTR {5 45 £ B R R S 17281
B, BB FRAAETHBAE RN AT S8 4E. s TIM2__CNTR I, Zeism iy, it FEwp
W UL ZUC T RAE, AR AR ST S R 1) 2 22 A7 1R B

15.1.3  ftiEsg
B & TIM2_CRO 27 #%f) T2MOD=01B, TIM2 T/ L.

T2ARR

T20CM
T2IR
clk = o 2R
—_—Pp _
CLOCK T2EN COUNTER oc 0] tim2 oc
T2PSC CONTROL | ) ocn |
eeor ]l . ps -
T2IF

P 15-1 it A S AR P
i AR T B TIM2_CRO 7 A7 4519 T20CM FILLASE H 7= R A5 5, TR 7 A A R 7

15.1.3.1 TIM2__ARR/TIM2__DR HJiES

AT, TIM2_ARR/TIM2_DR G MERFABME THFH. KHES
TIM2__ARR/TIM2__DR & A£ 30, HdRfRAFE ke A A7 25 h, 78 BT T2IF 58U tHERANE
TAE (T2EN=0) W EiEF|5 12 frds .

TIM2__ARR/TIM2__DR 2&—> 16 (%7 {748, BHFRAEANEF, HENEF, B4R
IEE T W E NG BT B NIRRT 238 PR A S B B T arfeat .

15.1.3.2 SRR R

i & TIM2_CRO % f7#:1) T20CM=0, TIM2__DR=TIM2__ARR, #it tbif5 5 (TIM2_OC)#h
ZONMLHT; BlE TIM2_CRO Zfi#sf T20CM=1, TIM2__DR=TIM2__ARR, #iHttEES
(TIM2_OC)4h 28 Hy i Hi~F-

FEVEEMR, RASELE E TIM2_ DR= TIM2__ARR AEE R K4t Ak B PRk . i
H TIM2__DR=0 &4 1 AN B I ik v o

15.1.3.3 PWM {&3{

PWM #%30H# TIM2_ARR ¥ & PWM @I, TIM2_DR ¥ Hat, §25W
=TIM2__DR/TIM2__ARR x 100%. it & TIM2_CRO 217 /) T20CM=0, %tz TIM2__ DR %
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17 A A TIM2__CNTR [ EL#4E S (TIM2__CNTR<TIM2__DRO# HUE BV, S 22 B HH s i T
it & TIM2_CRO Zif74% 1) T20CM=1, #ii i 4 TIM2__DR ZF /7 a4 FI%UE TIM2__CNTR [ Hhf 45
H (TIM2__CNTR<TIM2__DR) HuthmsF, &K,

15.1.34 el e

a) %4 TIM2__CNTR=TIM2__DR, /=AW ILECF(F, Fiibric TIM2_CR1 Zif7#: i) T2IR B
—, TR T

b) 4 TIM2__CNTR=TIM2__ARR, /=4 i FF, Filibric TIM2_CR1 Zi {745 T2IF & —,
TIM2__CNTR &% HEFiit4L.

TIM2 CNTR 0000 X 0001 X 0002 X  103C ¥ 103D Y 103EX 3000 X 3001 X 0000 X 0001

TIM2 DR 103C

TIMZ2 ARR 3002

TIM2_0OC

(T20CM=0)
TIM2 0C

(T20CM=1)
T2IR

T2IF

A A
match overflow

15-2 Hay 5 2y HH

15.1.4 RN ESSIERFIHDGREN

TOFE
TI NEG
0 EDGE
I POS
CILIER ) DETECTOR,| 11

16-3 A5 5 USRS DI HE 14
TIM2 F G5 TI kR H GPO7 (¥ GP10, 45 PH_SEL {7 #4311 T2SEL 1%+%, AR ik
PR A HEAT W P P, RS IR BRAS T S5 A K _E T AR BT — LR T

e [T UL AT
Before Filter i i i
After Filter 3 : i
tdcelk | 14celk | P dclk |
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K 15-4 g R 7 P
TV HE I [ S TR R K T N 4 BB IR N S . idE TIM2_CR1 & A/7#5 1) T2FE = 1, RIf#
RENEDRINRE, JEW G IS 52 LLUE M AT IS 5 KA AEIR 4~5 I of 3.

15.1.5 &GN timer &
i & TIM2_CRO #5724 1) T2MOD=00B, TIM2 TAE#EHI AN timer #3.
T2DR  T2ARR
AN
T2CES Y T2IP
‘ o— TLNEG —
D [ DETECTORy| 11_POS Ll Ta]
4|_L/ "| FILTER
RS[? CMPO > Tk p| CONTER | ———
mode | cMP1 —_—P -
CLOCK
GP10 —— >
iw el RONEE o e |, AR

15-5 %\ timer A5 5 FE AE ]

N timer BRI PWM 155 Bk 58 Al — /N A IR, (R4 T2CES=0 I 8AH AT AN B
A, BRI TE G HSPRKTE s T2CES=1 SEFRHARHIN TR 1 AN,
TR B KT (IRHESFRKTE DD, Al ik EUE TIM2__CNTR f£4£ TIM2__DR A
TIM2__ARR; i A 55 A £ I8

|

1
TI_NEG A
TI_POS A ‘ 4
TIMZ ONTR XXX ¥ 0000 ) 0001 )} 1038 )} 103 }_ 103D }_ 3000 ¥ 3001 ) 0000 ) 0001
TIM2_DR 0000 103C
TIM2_ARR XXXX 3001
T2IR
T21P ;
A A
H level software H level period
detect detect

start clear
15-6 i\ timer 130 (T2CES=0) /7K

LA T2CES=0 A%, BlE TIM2_CR1 #4745/ T2EN = 1, RPfEGETHAES, wH¥essm Lit%,
24 timer A B RS — A BT CREEEERD, TIM2__CNTRIEZEIFEH BT
IEIEEE TIM2_ CNTR () {H 77 3k

==
Tﬁtilé’

EEF ool kNI a3t B DN = o o
TIM2__DR, [ABfHHifrid TIM2_CR1 FA7#5 1 T2IR E—, TIM2__CNTR £4& [4 Lit-44;

BRSNS A EFHRE, 4RI E AR — S PWM R, BERE TIM2__CNTR
B A7# TIM2__ARR, [FIiRlibRic TIM2_CR1 %7788 T2IP B —, TIM2__ CNTRIEZ HE¥H
T

4 timer AT BN —A AT, THEUE TIM2__CNTR 1A% OXFFFF, &A= i g,
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rhrbRid TIM2_CR1 i /745 T2IF E—, TIM2__CNTR &%, TIM2__CNTR #=¥#it#.

15.1.6 i\ counter &Y,

i & TIM2_CRO 2747 #%) T2MOD=10B, TIM2 TAE#E#i A counter Bz .

TOFE T2CES
TZSSEL 0 T1_NEG
:‘Gpm ? >—L+ | T POS
§ .

clk

T2EN

T2PSC

15-7 %\ counter 5z, 5 FAE [&]

fEH N counter B R, TIM2__DR & fR4R A fE 2 M 3 f2ds . S TIM2__DR %F

EARIT, BORRAEE TR AT A2 38 T, TEDLRCEEAT T2IP. B FAF T2IF SiE 1R A E TAE
(T2EN=0) HffEs B T o fiasth. TIM2__DR 2&—/ 16 (i 77 /78s, BT AeS AR T, BE

MEFTT, BB GRAIETE &7 5 NG 2R 5 N AT Tk 835 A2 38 P I BUR A 2 B 27 3 47
e

fr N counter 55 CAG I N L SE I PWM AN BT 7 B9 R K, OB 3 AR B8 i Bl
TIM2__CNTR 773t TIM2__ARR; N5 5 Al IEF 2 1 980 Bl & TIM2_CRO & f7#: 1) T2CES=1,
NS5 1 BT VRN B R TR T HECR 00, NG 5 1T BRI 20

0 1 T e s O O
AR S SO S SN S SO SO S S SO S

CONTR(can” t read)  X0000X0001X 0002 X 0003 X0004)X0005) 0006 X 0007 0008 X 0009 ¥ 0000 X 0001
TINx CNTR 900 1)(2)(3)X(4)(5 X6 TX8 XX AXBXCXDAEXFXAOHIAABAHIG 0 {102 3)(4)
TIMx DR 000A
TIMx_ARR 0000 0016

TxIP

match

K 15-8 #i A\ counter 1= 2UH 1
BiE TIM2_CR1 7451 T2EN = 1, BMffgReTHEEs, o8 m Bobg, 2 timer AL DUE
(15— AN RS, TIM2__CNTR 5% I E 4
4 timer KA Y, & HHEERHHHEUE(CCNTR)I—; TIM2__DR & PWM 4%
M EARME, 4% TR T BUE A B HARME, R TG T U TIM2__CNTR 73
TIM2__ARR, [ filifRic TIM2_CR1 % {7841 T2IP & —, TIM2__CNTR FI(CCNTR)i&EZ%, Jf
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T

2RI ) PWM AN AR IA R HAME, HEUE TIM2__ CNTR &434 3] OXFFFF, K4 b
M, kR TIM2_CR1 %M T2IF B —; TIM2__CNTR 5%, (CCNTR)AIEZ,
TIM2__CNTR \EJFUAiHEL, (CCNTR)E:% 2 Al Bfl 4k 41144

15.1.7 QEP&RSD 1&x{

fil B TIM2_CRO 21722 (f) T2MOD=11B, TIM2 TAE{E4 A QEP&RSD KiK.

R—— T21R At
i mode:

| CMPO_EN = 1 > T2DIR

! CMPO_MOD = 11 .

L CMPO_SEL = 00__; Lk»

”””””””
INT1

i QEP mode:
! T2SEL = 1
i T2SSEL = 1

,,,,,,,,,,,,,,

clk
—_— P
T2EN
IIIIIII >

T2PSC
4>

clk psc

15-9 QEP&RSD # X J B AE 5]

QEP&RSD HixUilHL Al 2 MEERIESS A, MREAAE . T mAEEEE. GPO7 M
GP10 (QEP #%, PRI —/ N 90 ) 5k CMPO il CMP1 (RSD 38, Fiji A RIAHAL—
A 60 FE) VEANHIN, Gl AEL fEk HE E A R, #5245 TR 1 T2DIR, 7
A A8 227 A T2IR HFIKARiT .

eor | 1 T ] nn._r 1. 1

wo |1 1 ]

mpeos 4 4 4 4 4 4 4 4 fﬁffﬁfﬁf
T o300}

T2DIR \

CNTR
(can” t read)
TIM2 ARR

15-10 QEP HEH /7 EI(RSD #EX T IE A Hi N IAHA 5 QEP A % 1)

B PR — AN ) B NS, TR B O TEAS S B SR H 1A R0 80y . T2DIR=0,
JRNIE, A B, SE G RIG, T n—; T2DIR=1, JFIANK, M L 256 808k
I, TR —. L A o] DN b T INT 75, B2 U E SRS bl 1 (1
BN, fERE INT1 i, [FINACE T2CES=1, AN 1 K, L HTHEEs 480 i iH4
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A TIM2__DR, [FIREHIMEES. THITEER M 0 in# 65535 5 H3hiE 0, M 65535 J§
# 0 JF EBI¥AN 65535, A 74E TIM2__CNTR ME S 24 FITH 5 s MH -

B NG N [ M o o€ A o K T 7 S R T o M S Ty a0 L P S A
HORkils, JEATHEE ST BUE AR TIM2__ARR, [FR AT 5385 %, [ T2IP frkbrid
PR, MIEART B TEEE] OXFFFF, s, 774 T2IF fikibric.

15.1.7.1 RSD HYLLEESFHF

delaytime delaytime
PWM output ! L | : i
PWM of CMP E i i'l' of fdelay E
of C | | | , ‘ |
i | CSOFM!
PWM ON Sampling interval ! | H
> < ‘ ,
CSOND SOND

15-11 PWM ON RHEER

PWM #iith (PWM out) s W 21| LLE 4 1) T HARXS T PWM (BRI AA/EAEIE, FEZ U FREER
s IRENEBH RN, mos MIFFOGHEE, WM AR AR E, BT delaytime Jy IC
Y 1 PP B LGS RS B H S PR B IR N (8] o ESEAT 5 H ST SRR B SR IX ) AR LAt b S Bmis 31 )
T TS, 1 e E AR IE R ] CSOND DL 2818 P K& MOS EH RIIES . AR, HARE
CSOFFD [¥l, KA X 8] 145 AN Z1 4785 4 PWM 3R BTG 1EIR CSOND,  BhI SIZBR KA B
M EZ R H L 88 i B P (PWM of CMP) AT R FrI s 18], 15 B CSOFFD AR 375 S b SKRE B 11
7£ PWM out 3 I [£S4EIR Toffdelay(Toffdelay=CSOND- CSOFFD)/i5 <4 .

delaytime delaytime
PWM output | ‘ | i i
PWM of CMP :‘ ! i TETIY l 5
: i : | csorm!
PWM OFF Sampling interval »' i ,l <
— i €
CSOND CSOND

Kl 15-9 PWM OFF R
[, EEAT AR L PSRRI, SRATE X 1) B2 4 4 LA B Sk B R P pr s, E i Bt
iR e] CSOND PAjid B3R LA N MOS B I K& G . [FIRF, 5 A E CSOFFD HIME, RAFEXIE]f
SEORETZI 0 B PWM 3 ETHE S 2EIR CSOND, DL SERR AL & 1 OV ER H Lh i a% LK P
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(PWM of CMP)FTXf RLIFIET H], #ik B CSOFFD B 3145 5L bR A i 1176 PWM out ¥ b FH-AT4EIR
Toffdelay(Toffdelay=CSOND- CSOFFD)/s < 4.

DE: PWM it 51 LA 2% 1 SEIR 75 i%: % B CMP_CR3 23 7743 1) SAMSEL=00 25 1I- L5528 R Ff
Dhfg, WHE CMP_CR3 517 &1 CMPSEL % thi x5 LA B LUAUE,  (ERE PWM it Al LA 2%
F- BN 3 LG LA A E RIS, R PWM % H R Eb A 38 1B He 2 TR 4iEIR

15.1.8 HiHiER

GP10 (dir)

T2DIR

T2CES

TOSEL = 1 |
T2SSEL = 1 |

clr

T2EN
[LT2EN ] |

clk psc

clk

T2PSC

15-13 AP = SR R HE ]

AR R 2 ANEE N, FREREXALE . 7 RS . GP10 1E T N,
GPO7 1EJy ik NARYE T2CES iE 48 FFHR e R IR A Z0R, 20 B AR 5 2% 1k A A
B, 133G ETERTT A T2DIR, J7 A B2 4: T2IR hikibrid. (7E: T2DIR A1 T2IR 7£
GP10 L5, GPO7 ARUEKIRA KA W RAELE GP10 AL LRI bk, 75 Z A H]
SRR 1)

GP10

aninininininini RN igigigigiginginh
nrsA A A A A A 4 4 ST
CONTR( 12 CNTR) (0000 0001 0002)( 00050001 005 00060007000 0056003003

T2DIR \

CNTR
(can” t read)

Kl 15-14 iUt e
B R A 1a) b R TR, TN RO g B S R A 1 A R0 Eio - GP10=0, 2 GPO7
A Rk, T2DIR=0, J7 [ A IE, 18] B4, tH##sn—: GP10=1, 24 GPO7 A &Kt T2DIR=1,
TN, ARG TR B R TR A 0 I 65535 J5 H3hiE 0, M 65535 ikF 0 5 H
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BV 65535, 17T A7#r TIM2__CNTR [{H 3 2% F T4 14H .

SR — A BT, TR RO BT, T RS AN RO BRI R . A R
Horkil, JEATHEER YT EBUE AR TIM2__ARR, AR EEA TS, [ T2IP fiilifrid
FEAE . MBI TSR] OXFFFF, 8, 724 T2IF Hilibsic.
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15.2 TIM2 FHF:3

15.2.1

TIM2_CRO(0xA1)

#* 15-2TIM2_CRO (0xA1)

fr

5 4 3 2 1 0

K

T20CM T2IRE T2CES T2MOD

K

R/W

R/W R/W R/wW R/wW R/W R/W

gEIA N

0 0 0 0 0 0

FB

ZR

iR

[7:5]

T2PSC

THEC BRI S i
ZKELA7 H T X MCURE B AT N S E Ry A TH RS B o H o o, Bk
MCUIH 6 }324MHz(41.67ns)

000:0x1 (24MHz)
010:0x4 (6MHz)
100:0x10 (1.5MHz)
110:0x40 (375kHz)

001:0x2 (12MHz)
011:0x8 (3MHz)
101:0x20 (750kHz)
111:0x80 (187.5kHz)

(4]

T20CM

R Bk

0: TIM2__CNTR<TIM2__DR, fiti 0; TIM2_CNTR >TIM2__DR,
v 1

1: TIM2__CNTR<TIM2__DR, #itt 1; TIM2__CNTR>TIM2__DR,
Fith 0

i ANcounterfiz: I

Ntimerfiz: T

QEP&RSD # 8P i ik 4%

0: QEP&RSD #iz

1: PR

(3]

T2IRE

B IR Wi Re

FNtimerfE U ik v A I o T e
HiAcountert® . ¢
QEP&RSD#E A& HERE A : 7 [7) 228 v W7 i g
0: ZEibH bty

10 AEREF A

(2]

T2CES

o \timerfi . JE AR R

0: B ETHE AT, ETHE RN BRIE AT R P ik s )
12 AHEEPRAN R BRI AN, TR 2 LA K S (KA P Bk 50D
fi Ncounterfbi & DI THECH RURE

0: TR

1: BT

QEP&RSDHE: A1 () WMk ssflife

0: AfififE

1: fligE
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[1:0]

T2MOD

(SR wrikE

00: % Atimerfk s

01: fith#i=t

10: % Acounterf#iz{

11: QEP&RSDH# A &5 il

15.2.2

TIM2_CR1(0xA9)

% 15-3 TIM2_CR1 (0xA9)

fr

6 5 4 3 2 1 0

ER N

T2IR

T2IP

T2IF

T2IPE

T2IFE

T2FE

T2DIR

T2EN

%

R/WO

R/WO

R/WO0

R/WO

R/W

R/W

R/W

HAE

0

0

0

FB

AR

iR

[7]

T2IR

LTt eh e W IR el

LR EETIM2_ CNTR G ELEHETIM2 DRULECH %47 i eE B 1. & dik s
0.

N timerfSix: ik 55 ks AR i

timerk& il 24 Ak 58 (HRIET2CESHE AN _E TS 3 T B alE R RIS 2 BT,
ZAL B . T B RIEEO.

# A\counterkiX: ¢

QEP&RSDH#EAZA FAL: J7 A AL brid

0: Tk E;

1. FHRAE.

(6]

T2IP

G

A timertiz: PWMJE BRI bR ic

timer & % A\ — MPWMJE ] G T2CES R0 THA 3 Ty ek 2 TR 3
TR, ZALHBEAEE . R RHEO.

f Ncounterf&izX: i APWMIHELITFLARid

L APWMEANSHUA R TIM2__DREME, A HfEAEE 1. & RRM4E0.
QEP&RSDH APt Fay AN RIL AR AL h Wrbric

MDA RO W, AR E . B BRI,

0: LHMFRE;

1. KA.

(3]

T2IF

A TR BRI

M I ETIM2_ CNTR S EEBETIM2__ ARRIGER, TIM2__ CNTRIEZ, %
MEEEE . & HEEE.

Ntimerfi=: THES LdbRid

Timer i A W 25N —NPWME I (FRAET2CESE#ERY EAW 2| EAREE T
BRI 2 R R, TR TIM2__ CNTREMS0XFFFF, 724 ERi S,
TIM2__CNTR{EZ, A HEFE. B HHREO.

fm A\ countertixX: AT Ldrid

A NPWMIAN B AR IA B TIM2__DRIMA, 1A TR M TIM2__CNTR 2
IN#IOXFFFF, 774 Eii®E, TIM2_ CNTRIEZ, %A it B 1. & HxiE0.
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QEP&RSDHE A WM FA LSS L ibrid

IA M A RINFIOXFFFF, P4 R dfh, SEAHEESES, 20l EA.
& HAIFEO.

0: LHEMFRAES

1. FIERE,

e o

fm N timerf5ix:  PWIMJE HITAS I o 7 4 R

fin \counterfsiz: it A PWMiHHCILHAC H W7 il 5E
QEP&RSDHR A& i3 i AN A ROA i AL b Wi it i
0: ZE I Al

1. fEREFHAF i

[4] T2IPE

B AR TGS R R W R

Atimertil: THEES BT RE

i Acounterfsizl: FEATHELES b B AR
QEP&RSD#EAS IR : FEATHEAE By fEiRe
0: 2 (b5 A

10 A RETE T AR b

3] T2IFE

T NGRS R IR AT AR

N PR T AN T A IR R A, RS i ERR . (RIXMCUR R
2] T2FE 24MHz(41.67ns), JIEE ik 55 4166.67ns

0: ZEIbyEW Thie;

1: [HREIEIL TN RE

QEP&RSD& il iU EH: a1 Iy )

[1] T2DIR | 0: iFf;

1: Al

TH AT R
[0] T2EN 0: AEIbil4se,

1: RS

15.2.3  PI_LPF_CR (0xF9)

% 15-4 PI_LPF_CR (0xF9)

fir 7 6 |5 | 4 |3 2 1 0
ZFR T2SS RSV PIRANGE | PISTA | LPFSTA
HH R/W R/W R/W R/W R/W
SAME 0 0 0 0 0
FB 2R #iR
TIM2 35 i3k LS 2P i A ASE Q2
[7] T2SS 0: P10 AJiIA, PO7 Afikihit4L
1: P10 Jyf sl fikih it 4, PO7 JyiEfkihit4
[=92) \‘4
[6:3] RSV IREA
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(200 | ZHH10-1
15.2.4 TIM2__CNTR(0xAA,0xAB)
# 15-5 TIM2__CNTRH (0xAB)
iz 7 6 |5 | 4 3 2 1
EAS TIM2__CNTRH
FA R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
# 15-6 TIM2__CNTRL (0xAA)
fir 7 6 5 | 4 3 2
4K TIM2__CNTRL
eyt 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
FB R ik
R A timerBE 24 Ncounterti 2 FEAS T E 2% i Bl
[15:0] TIM2__CNTR QEP&RSDHE A& i 5 : L TR B8
TIM2__ CNTRJNOXFFFF4£: [ 8 g %
15.2.5 TIM2__DR(0xAC,0xAD)
# 15-7 TIM2__DRH (0xAD)
fr 7 6 |5 | 4 3 2
e TIM2__DRH
HHY 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
# 15-8TIM2__DRL (0xAC)
fir 7 6 |5 | 4 3 2
4K TIM2__DRL
HHY R/W R/W R/W R/W R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0
FE R R
B HREITEME CRPEE)
N timer B0 AR RKTE (IR4E T2CES &4#% 81 T EI T
BRI EE TR R BT i e (BEEE)
[15:0] TIM2__ DR fi Acounterfiz: HAPWMMAEL CBRAESD
QEP&RSD#i:\: T2CES=11}, ~MHHl1 (F 50 2km, LA
Bl )
AR R
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15.2.6 TIM2__ ARR(0xAE,0xAF)
# 15-9 TIM2__ARRH (0xAF)
fir 7 6 E 4 3 2
Ey i TIM2__ARRH
FAY R/W R/W R/W R/W R/W R/W R/W R/W
A E 0 0 0 0 0 0 0 0
# 15-10 TIM2__ARRL (0xAE)
fir 7 6 E 4 3 2
E S TIM2__ARRL
FAY 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
FB | &K R
. EEE RS
N timer B AN E])— A PWM A CIRYE T2CES k80 BT 3] ETHfveL
HFRRIREI R M SE BES)
15:0] | TIM2__ARR
(1501 | TIM2_ARR | o\ countertiist: 4\ PWM- LIRS SEA H-HCR T8 (AR
QEP&RSDH &G k52 Al B4 N AL A RO IR i AR T 58S i U
(EE5)
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16 TIM3/TIM4

16.1 TIM3/TIM4 $24{Ei5i80

TIM3/TIM4 55 % AN timer P Rp#5E K
1. FEE: PAERHBOY (PWM, SRERD
2. A timer fE3: KA PWM B IRHSFRFSERT B, AT T8 H PWM (578 L
TIM3/TIM4 = B AL F:
1. 3-bit T gaFE o A HE AT 1 TR b AT 4 A
16 A7) it B S A T Bods, A B A b s ) A 4
By N B AL
SUINEL iRl FEER
R A PWML BAR EL R
Hh T A A

16.1.1  BIf=HIE

Ip ez as F 1 AR R ACE I AR B TR B, T AR 0 BN B EAT o . T SR
T A1 3 L f7as PSC #2Hl1 8 fritHuds, wIkd® 8 Fhor iR, WAy EIN 8. B TiX
MER A G ds, IR BOCER S ILZI R, P LA AZAEFEATE N &8 A AR B8 7 4R
THEER AR AT DL R 2G5
fek_ent=fok_psc/TXPSC
& MCU B £ 24MHz(41.67ns)
# 16-1 7472 TXPSC AN A AR S A [3] e e i

o o A w N

TxPSC A¥(163:34) CLK(Hz)
000 0x01 24M

001 0x02 12M

010 0x04 6M

011 0x08 3M

100 0x10 1.5M

101 0x20 750K
110 0x40 375K

111 0x80 187.5K

16.1.2  TIMx__CNTR f9iESHITE

TIMx__CNTR i+ AE TXEN=1 i 31T . AN TIMx__CNTR ()53 F & B A 2 1
B, PR EOMEREN PAT B HE. AT TIMx__CNTR B, Zeiim Ty, flifhaFES
VLU 2R T RAT, RS 1 o TS B 1) 2 SR A7 ) B
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16.1.3  ftHiEsC
i & TIMx_CRO #7743/ TXMOD=1, TIM3/4 TA/E7E4 .

TxOCM
clk %» = CNTR
- ™ CLOCK > COUNTER oc 0 timx_oc
CONTROL clk psc . /W oen |4

P 16-1 i A5 AR P
i AR T B TIMX_CRO 27 4724519 TXOCM A LGS H 7™ Ry A5 5, TR BF 7 A A R T

16.1.3.1 KA FE RS

i & TIMx_CRO #1E#%1) TXOCM= 0, TIMx__DR= TIMx__ARR, #itit#:5 5 (TIMx_OC)
BRZNIK T BCE TIMx_CRO #4774 TXOCM= 1, TIMx__DR= TIMx__ARR, #itilbifs5
(TIMx_OC) 454y 1y Hi. -

FEE AN, RAsEAE TIMx__ DR = TIMx__ARR ik 260 H o A% s AR . i
B TIMx__DR=0 £ 1 AN Bl E WA Bk .

16.1.3.2 PWM {&38,

PWM # :0HR # TIMx_ARR # & PWM J& #], TIMx_DR & 5= th, &2k
=TIMx__DR/TIMx__ARR x 100%. fic & TIMx_CRO Zi {745 TXOCM= 0, #ihiR#E TIMx__DR 7
FESFIHUE TIMX__ CNTR AL S (TIMx__ CNTR<TIMx__ DR %y A B, 2 %t v v
Fil & TIMx_CRO {7 #% 1) TXOCM= 1, % H R ¥ TIMx__DR /728 F1EUH TIMx__CNTR ¥ bhfz sl
R (TIMx__CNTR<TIMx__DR) #it @i s, e $iH K.

16.1.3.3 FRERERG

a) % TIMx__CNTR = TIMx__ DR, J/ELHILRF M, dlibrid TIMx_CR1 ZF {7451 TxIR
B, MRS T

b) 2 TIMx__CNTR = TIMx__ARR, /4 i #4F, s likric TIMx_CR1 & 7431 TxIF & —,
WA Z, A TIMx_CRO 2717 %) TXOPM £ 75 F#it4L, TXOPM=1, & 1Eit4(; TxOPM=0,
R
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TIMx ONTR 0000 X 0001 X 0002 X  103C ¥ 103D X 103EX 3000 X 3001 X 0000 X 0001

TIMx DR 103C

TIMx_ARR 3002

TIMx 0C

(Tx0CM=0)
TIMx OC

(TxOCM=1)
TxIR

TxIF

A A
match overflow

P 16-2 i A Ui HH I

16.1.4  WANSSIERIBGEN

TI_NEG

EDGE ¥
DETECTOR, TI_POS

TI from GPIO )

16-3 Hir N5 5 I A2 VA I AE 1
TIM3/TIM4 NG S TI K E GP11/GPO1, i N AT k8 AT M s e, IS AS AT
AR N _EFHE AR B e N — R .

16-4 R TLIER; 4clk I P&
DI FL I P TG BB BR VK B 418116 I B AR e N 75 L TIMx_CR1 & 17 #51¥) TXFE = 00B,
SN IR . BCE TIMx_CR1 2-/7£8%0 TXFE = 01/10/11B, HIffiEUENThRE, JENISHES S
ELIE Y BT (1015 5 K AMEHEIR 4~5/8~9/16~17 ik E 1 .

16.1.5 B timer &3

fil & TIMx_CRO %1783 TXMOD=0, TIM3/4 TA/EZE4A timer
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TI from GPIO

TxPSC

K 16-5 %\ timer 12 R FAE &

N timer BRI PWM 13 5 Bk 58 A — N A B, (34 TXOCM=0 i £ A48 AS B
AR, ETHER T BRIl sn R SE ) s TOCM=1 A AR AT PN T BEIS N 1 AN 3,
N EERE_ BT K S RSP SE D), 23 A 80 TIMx__CNTRAFAE TIMx__DRFI TIMX__ARR;
NG 5 TR IR

1 |
TT_NEG A
T1_POS A A
TIMx_CNTR  XXXX ¥ 0000 ) 0001 }_ 1038 ) 103C }_ 103D }_ 3000 )} 3001 X 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

16-6 A timer 1 (TXOCM=0)I} | [&]

PL TxOCM=0 A, ALE TIMx_CR1 FFf7#5H TXEN = 1 fFgeiH2as, 1H3ds m Eit3

L I 3 d N R BRI, BERON B P A S e, BRI TIMx__CNTR (18 47 12
TIMx__DR, R H#iric TIMx_CR1 ZA7#511 TXIR E—, TIMx__CNTR 23 [A]_bit-%4;

R RS A TR, BRI R —A PWM RS, R TIMx__CNTR
MMETFHE TIMx__ARR, [F i iibric TIMx_CR1 2577851 TxIP &—, TIMx__ CNTR &%, i
TIMx_CRO #f7#: 1] TXOPM 2 B HH 114, TXOPM=1, {Fikit4; TxOPM=0, HFrit4i.

4 timer i AT 258 A TR, THEUE TIMx__CNTR i3] OXFFFF, R4 Rk,
HkbRic TIMx_CR1 27481 TxIF B —, TIMx__CNTR &%, ¥ TIMx_CRO %174/ TxOPM
B EHITE, TXOPM=1, {ZiLi+%; TxOPM=0, =E#it%.
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16.2 TIM3/TIM4 FFE
16.2.1 TIMx_CRO(0x9C/0x9E) (x=3/4)
% 16-2TIMx_CRO (0x9C/0x9E)
fir 7 6 |5 4 3 2 1 0
B TxPSC TxOCM | TxIRE RSV TxOPM | TxMOD
eyt R/W R/W R/W R/W R/W R R/W R/W
HAME 0 0 0 0 0 0 0 0
FE R Ei:13%)
THECRR I b 3 A% 5
XEEAT H TR MCUR Bk A7 N AR B AR T HOES 10 o 50 e, AR
MCUF 4§ y24MHz(41.67ns)
[7:5] TxPSC 000:0x1 (24MHz) 001:0x2 (12MHz)
010:0x4 (6MHz) 011:0x8 (3MHz)
100:0x10 (1.5MHz) 101:0x20 (750kHz)
110:0x40 (375kHz) 111:0x80 (187.5kHz)
R R
0: TIMx__CNTR<TIMx__DR, #itt 0; TIMx__CNTR>TIMx__DR,
v 1
1: TIMx__CNTR<TIMx__DR, #itt 1: TIMx__CNTR>TIMx__DR,
[4] TxOCM Fith 0
ENtimertE . JH IR R
0: AR ETHE AT, ETHE 2R IR AR TE R P ik oD
10 AHAEPAS RN 1 ANER, NRIBE BT MK (RS Rk
%)
oy s W R SN Sl DT
AtimerBE=: ik TE A o A e
[3] TxIRE 0: A% I FEpEril
10 R SR
2] RSV IREA AL
B
AR A
] TXOPM fﬁtﬂfrﬁi’c TR B o N
N timer #3X: PWM J& BARG I sk 714088 i 0k
0: TERAFHFMN, AL,
1: ERAEFEHIMN, T IE(ERTXEN).
TAERE AR
[0] TxMOD 0: i Atimerfiz
1: B
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16.2.2

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

7 16-3 TIMx_CR1 (0x9D/0x9F)

5

4

3

2

ER N

TxIR

TxIP

TxIF

TxIDE

TxIFE

TxFE

TxEN

%

R/WO

R/WO

R/WO0

R/WO

R/W

R/W

R/W

R/W

SAE

0

0

0

FB

Z K

iR

[7]

TxIR

AR LR ULEARID

LR BB TIMX__ CNTR S BB TIMx _ DRUGHEC N %47 g fd i B4 . & i ki
0.
BAtimert=: ik T AT bR id

timer I B4 A K 5 CHRAE TXOCMIE £ ED | FHE 2R il el N B 8 B TR,
ZAL AR E . B RO,

0: LHMFRE;

1. KA.

(6]

TxIP

WA L

#Atimerti . PWMJE HI MR

timer A& i 2% A\ — MPWMJE ] CHAE TXOCME £ BN _ETHS 2 _ETHS sl T s
BRI, ZALHEAE . E R EEO.

0: LHMFRE;

1. HERA.

(3]

TxIF

B TR bR

M B ETIMX__ CNTR 5 LUEHMETIMX__ ARRICERS, TIMx__ CNTRIEZ, %
MEEEE . ' HBE.

WAtimert=: T LD

Timer AR B A —ANPWMBESH (BRI EFHES] EFED, ik & e
TIMx__CNTREMEIOXFFFF, 74 ERidff, TIMx__CNTRIEZE, %07 hiEfrE
1o B HEAIEO,

0: I FKRAE:

1. FRA.

(4]

TxIPE

WHES: T

EONtimerkE=: PWMJE B b {5 g
0: Z& 1L FHfF i

10 fERE A T

(3]

TxIFE

s W e W A T e
WAtimerfi=: TS s b T AR
0: 2% LB HT o Hp s

10 A RE R H A

[2:1]

TxFE

BN KR, R K TE N TRE A, MR S HERR . R MCURT 8 N
24MHz(41.67ns)
00: e
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01: 4/AIEh I, 4 x41.67ns
10: 8/-HT#h I, 8 x41.67ns
11: 16 B 8 A, 16 x 41.67ns

HATH A RE

[0] TXEN | 0: Aibib4es:
1: FERETHEAS
16.2.3 TIMx__CNTR(0xA2,0xA3/0x92,0x93) (x=3/4)
% 16-4 TIMx__CNTRH (0xA3/0x93)
fir 7 6 5 | 4 3 | 2 1
4475 TIMx__CNTRH
K RIW RIW RIW RIW RIW RIW RIW RIW
EA 0 0 0 0 0 0 0 0
% 16-5TIMx__CNTRL (0xA2/0x92)
fir 7 6 5 |4 3 2 1
475 TIMx__CNTRL
K RIW RIW RIW RIW RIW RIW RIW RIW
EAL 0 0 0 0 0 0 0 0
FB AR iR
_ FEATT BRI B
[15:0] TIMx__CNTR TIMx__ CNTRNOXFFFF4: E shit g%
16.2.4 TIMx__DR(0xA4,0xA5/0x94,0x95) (x=3/4)
% 16-6 TIMx__DRH (0xA5/0x95)
fir 7 6 5 |4 |3 | 2 1
475 TIMx__DRH
K RIW RIW RIW RIW RIW RIW RIW RIW
EAL 0 0 0 0 0 0 0 0
% 16-TTIMx__DRL (0xA4/0x94)
fir 7 6 5 | 4 3 2 1
475 TIMx__DRL
K RIW RIW RIW RIW RIW RIW RIW RIW
HAife 0 0 0 0 0 0 0 0
TB AR iR
AR HCARQULRCME CBRMFS)
(15:0] TIMx__DR B timer B KIS (RIS TXOCM £ H) BT 2T
BT EICE N BRI R BT BTHEUE GRS
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16.2.5 TIMx__ARR(0xA6,0xA7/0x96,0x97) (x=3/4)
# 16-8 TIMx__ARRH (0xA7/0x97)
fir 7 6 E 4 3 | 2
e TIMx__ARRH
HA R/W R/W R/W R/W R/W R/W R/W R/W
A E 0 0 0 0 0 0 0 0
# 16-9 TIMx__ARRL (0xA6/0x96)
fir 7 6 E 4 3 2
ES TIMx__ARRL
H 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
FR | 8K R
WA EERE RS
[15:0] | TIMx__ARR | #A timer #30: 3] —A PWM A CRYE TxOCM &R0 EF-#3] -FHi
B PR R RE it EE (BEEE)

REV_1.03

210

www.fortiortech.com




Fortior Tech

FU6812x2/61x2

17 SYS_TICK

17.1  $2{FizeR

SYS_ TICK FHF & % i 8] 7= A= bk . BCE SYST ARR ¥ B =4 v b ()& 3, {#ifE DRV _SR 274%
#8511 SYSTIE £ B el fff SYS_TICK TAEH/=ErhlWr. i AL R 10, 5 TIM4 T AOEH.

17.2 158
17.2.1  DRV_SR(0x4061)

% 17-1 DRV_SR (0x4061)

fr 7 6 5 4 3 2 0
R SYSTIF | SYSTIE FGIF DCIF FGIE DCIP DCIM
eS| R/WO R/W R/WO R/WO R R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
B 2 ik
SYS TICKH Wrkrid
AL E 1. E R 0.
7 SYSTIF
[7] 0. EfH R
1: SYS TICKH =4
SYS TICKH i fig
ffifEJ5 77 4 SYS TICKH i
6 SYSTIE
(6] 0. Ffi
1. {ffE
[5:0] WS HER 18-4
17.2.2 SYST_ARR(0x4064,0x4065)
# 17-2 SYST_ARRH (0x4064)
fr 7 6 |5 | 4 3 | 2 0
R SYST ARR [15:8]
Bl R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 1 0 1 1 1 0 1
# 17-3 SYST_ARRL (0x4065)
fir 7 6 |5 |4 |3 | 2 0
R SYST ARR [7:0]
i R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 1 0 1 1 1 1 1 1
FB B #id
[15:0] | SYST ARR | SYS TICK & IE
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WE A g SYS TICK P=2E R b, BRI 1ms
TR AAN: SYS_TICK #i#%=24M/ (SYST_ARR+1)
U yEE (0,65535)
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18 Driver
Y
18.1 #E{FikBH
18.1.1  faf
vee
15
HINL VBL [X-#-<-9 é é
) ) Ho1 /—{ —{E
DRU\I?E _— X’I'X HINZ i1 | F{
FOC_CMPU 0 H DV HING VB2 (-9 9 &l
FOC_CHPY i ?Z H DV oy g, ZT v /Motor
FOC QUPY | CONTROLLER | " ﬂz,_‘—‘x ® V2N w
DRV DR WL LDV oy X LIN2 § VB3 [X-e-<—
a LR (R 103
o o i [ =
D10 P41 P 15V L01
— F2i T & vee
L02 X
X com 103 Xt
% Ru % Rv % Rw
K 18-1 FU6812 DRIVER fRERAE &
VDRV <18V
DRVOE . VDRV
o VMOT
Predriver 8 <100V
UH VBU VBU I
LS VBV
Wy vBW
FOC CMPU & VH Y L3-La %RHGU
— LS HU TOTOT OAAA PY "
2 VsV HV z RHGV H F{E F{E

FOC_CMPV 3 WH — ?
< LS RHGW
4;—:’ VSW %g%%

FOC_CMPW 8 VSU k@ L ® /
+ VSV R @ @ Motor
=

CDRVDR | B | g | g k) . \
= L VORV LU | RV e E =

‘ LS LV b RLGV

VDRV
WL s LW % T
RLGW
3S3s3
rsSrsSx 2 2
Q
U €<— —
vV€t“T— —
ICOM <«

K 18-2 FU6861 DRIVER HiHHE K|
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Ll
=
/ FU6812x2/61x2
vee
DRVOE . VCC ke
Predriver s Tags VMOT
UH VBU VBU x—e@
LS VBV &
M ~ VH LS & VEL\_?IZ ::%::8::8 RHGU |
= Vv HVE RHGY - 14 ’—{ ’—{
FOC_CMPV = WH VBW AW E L
=1 3593
Foc oy | § ! 5 /
5 VSV g A Motor
CORCR |2 | u | e vewh L
§ D_%—‘ LU b RLGU C E
WS > ], g ﬁﬁ F
vee

LW Py
zSzs® 2 >
5

v
vVe€E—— —

18-3 FU6862 DRIVER HiHuHE [

FOC_CMPU/V/W j& FOC #iufar it i) = tL 5 {E, DRV_DR MR ERILLAME, PLEHER
B 20 i Hh A St DU 2H HT(E 5 UIVIWEX 45 PWM firth (FU6812) B3 % th =4 B S
5 UN/W %5 Predriver(FU6861/ FUB861) . i, U/V/W = i Hh S B TG il FE ALz il , UIVIWIX
VG St i NP T2 AL A

18.1.2  ithiEgiER

DRV DR
OCxREF,_ [DBAD
Foc cupx| [ > | SO 70NE

18-4 iy tH 4% L AT I AE K]
Bic & Driver A TAERT, 7ML E DRV_CR ZF 745 1) MESEL=1, R AL 5| % ME 1% % FOC/SVPWM/SPWM
R, KRz, A~ BLDCZHIHER.
27 00S=0 I, PWM fRELEE SR B DRV DR, #irth (1 PWM {5522 B OCTxH 2%, 4 0CxH #1 0CxL
[l N, OCTxL S A4 s 24 0CS=1 B, PWM [ ELEAE K E FOC, 4t ¥ PWM 5552 LA OCTxL
S, 24 0CxH 1 OCxL [FI 4 HIE, OCTxH [ Mg
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18.1.2.1 THESLLBAEIR

i DRV_CR ZFA74% 0 0CS, AJ LAed% FOC LT i i) = % LU {H FOC_CMPU/V/W B3 B B
(¥ ELACME DRV _DR, 325 2 T8 LLAE 45 2IVY 26 )5 45 PWM {55 OCxREF, i DRV_DR A TS8R
7L A% BLDC £l 4iH4UE entr /T HARE, OCxREF fayth @, ez, it CHEF.

fic & DRV _CR ZF 7451 0CS=1, 1%+% FOC BEHUH I =% LL A FOC_CMPU/V/W 5 1H4{H LA,
A % OC1REF/0C2REF/0C3REF .

cntr

FOC_CMPU

FOC_CMPV

FOC_CMPW

\

0 t

OC1REF

O0C2REF

OC3REF

K] 18-5 PWM 4= il &
B DRV_CR #7431 OCS =0, kI BN HLEME DRV_DR SiH8UE LA, LR =%
i 2% LLAH [A] () OC1REF/OC2REF/OC3REF .
i1tk = DRV_DR/ DRV_ARRX 100% (fii% DRV_ARR=750, DRV_DR=375, Jll 5 7% t,=50%)

18.1.2.2 FEXAELR

OCXREF X i N o 4 T H AN, 5 DRV_DTR ZF 78 A% T 0, St T ALK
TMBEIEHA —A 8bit PIAEX KR, VI/AMBIE IS X LR AH A EE DRV_DTR ACE, @it
DRV_DTR X EACIX I ). 25 OCXxREF EJHIY AR, OCXL 5 bRty B~ tt OCXREF HJ L
THEYAEIR DRV_DTR %€ I [E]; 24 OCXREF T &Y R A2, OcxH )52 brn th = Fi~F- Eb OCXREF
(T FIE SEIR DRV_DTR $5E I TA]

OCxREF
0CxL
0CxH

T« > >« >

: :
Ldelay Ldelay tdelay tdelay

B 18-6 iy SL DX A X EL A Mt H
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18.1.2.3 o JELEEST S

I AL E DRV_CMR 2788 1) xHE I xLE, 1] LAk 4y A5 2 T R B T 53 i N BB IX (1) L
K . BT AL E DRV_CMR #7728 1 xHP A1 xLP it B i 4% . DRV_CMR — i i i
B, {ERIFT BLDC Jrdzs, mlsidAc & TIMER1T H 30454 DRV_CMR 5% E i 1 ThRE
fic # DRV_CR #4751 MESEL=0, RIHIL5]% ME 1%+ BLDC £, 4 TIM1 F=AE #Ae S
i, XFRif) TIM1_DBRx ¥ %] DRV_CMR FlLL#:#% ) CMP_CR2[4:3].

\ TIM1 DBRx from TIMI |

data update from TIMI

0
‘0’ 1

[ MESEL | [ CMP_CR2[4:3] ][ DRV_CMR ]

18-7 TIM1 H#1#%H#| DRV_CMR #1 CMP_CR2[4:3]
fii 4 DRV_DR #1 DRV_ARR % 77%%, DRV_CMR %17 241 xHE 1 xLE ] S2HLF 78 B A A1 42
“=1hfg, DRV_DR 1 DRV_ARR ##] PWM (5%5tt,  xHE A1 xLE i/~ B4 77 20

0CUL

OCUH

0CVL |

0CVH

0CIL

0CWH
< U=l g VLSl o WLESI
" “others=0" ! “others=0" ! others=0

& 18-8 THi7e i &

0CUL
OCUH
0CVL
0CVH
OCWL
OCWH
‘ U/V/WLE=1 )
others=0
Kl 18-9 R E K
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18.1.2.4 Eimthi{EsE MOE

WOE
OIS g
0CUH
YOE
OIS Tgy
0CUL |
- DRVOE
OISVH
OCVH IL
>
| GATE
WOE P DRIVER
OIS Tgy >
0CVL . -
—
MOE
_OISWH_|
0
0CWH }ij
WOE
_OISHL Ty
W]
0CHL
WOE
-OLSHLT Xt
0CXH
WOE
OISHL_|
0 x1
0CXL

P 18-10 it P AL B A
8 MOE Jii, fayHisRUSE T vH A0S b, Tl el i . 451k MOE Jim, it SRkl T8k
PFRCE SR, TR A, RS PUIRES .

18.1.2.5 Hah

18.1.2.5.1 Lbak L EeHRER

#E DRV_SR % {742 DCIM KL [A) b+ #ul ) T v B #hA7 LU AUL RS, B0 & B UL R A
DRV_COMR, il ## it {E%5T DRV_COMR, £§4& DCIM [ &=L ik sk, LLiRit
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e Wrdsic DCIF & 1. # % DCIF 5 0 rligHiibrid, 5 1 T2

DRV_COMR

cntr

e T T T TT T
S S S N A A N A N e A
S e A

DCIM = 00 (Disable)
DCIF

K 18-11 DRV LA UTHLD H b

18.1.2.5.2 FG iR

W E DRV_SR 778511 FGIE fige FG iy, HNLEEE—E CBMARE, F=E—khWiEa.
T AR A S T A R

18.1.3 PWM iRz ({(NEBF FU6812)

HO3

R ety R +

X L= v o
% Ru % Rv %RW
Kl 18-12 PWM fi i A 2 J 2

L02 X
f!X COM L03 Xt
FU6812 Jy PWM #ith, HINGEAEEWIE 18-12 Fi. #EANZEER, DRVOE N PWM [Hi{fifE
=5, 5 FU6861/ FU6862 6N Predriver AN )42, PWM )% 4% HVIC, @il HVIC kIK5) MOS
AR o

vee
15v
HINI VBI [X-e-<J-e
Ho1 44—444444+
DRVOE HIN2 %E

| el '
FoC_QMPY DV HIN3 VB2 [X-e4<t-9 . y
FOC_CMPV / HO2 (- \Y /

LINE - o | Motor
g me w

L2 VB3 Rt

=
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18.1.4 6N Predriver {&3{, (3ZMH3F FU6861/FU6862)

DRVOE — )
u

UH —> VBV
VH —> {8} [HU

SA A8se\ /B
< <C 'c
<<<
IIW® B
<c=
P =] ngﬁ =
I <
CBU
Il
CBV
||
I}
CB!
2l
=3
252
1
I A
A
o
o
<

aw HW ? Py
WH— » RHGW >%
VSU R ®
VsV é / Motor
VQ'B\/ \
UL —p > VSW &
\/\/ LU RLGU E E
VL — o LV o Fﬁ F
VDRV

%u
]
2

ve—— | L
NVE— —

Lw T e
WL —p < N4 jgﬁ % %
2R E > 2

oo

_vee
VCC &
DRVOE i
| Predriver 8 yays T
VBU VBU r—@
UH — vowh
o VSE’JV FL2lzXz 0 |
VH — FVAS W—to— ﬁ ﬁ
VBW HW [ Te
ot E
vsw §§§ :
VSU & -
VSV [ ; <@
vee
VSW
uL —p LU | Ao b i
VL — Lo v Wy . Fﬁ F
vce

Lw T
WL —»— LS ®
- < row L L. L@
z<z<a 2 >
2 2
%
L 2

ve—— |1
vV €e—— —

18-14 6N Predriver 2=  J5 21 & (& A T FU6862)
6N Predriver f1E 18-13 fin. %R T, DRVOE A Predriver {8155, Predriver 1% 4% 6

A~ NMOS J5 437l SR 3l AL UIVIW FH
5= 18-1 FUB861Q/N/NF/L & Predriver (55 HEE%

Input Output
UH/VH/WH | UL/VL/WL | HU/HV/HW | LU/LV/LW
L L L H
L H L L
H L L L
H H H L

= 18-2 FU6862L/Q NE Predriver S HE{EZ

REV_1.03 219 www.fortiortech.com



Fortior Tech

P~ FU6812x2/61x2
Input Output
UH/VH/WH | UL/VL/WL | HU/HV/HW | LU/LV/LW
L L L L
L H L H
H L H L
H H L L

REV_1.03 220 www.fortiortech.com



Fortior Tech

FU6812x2/61x2

18.2 ==

18.2.1

DRV_CR (0x4062)

#* 18-3 DRV_CR (0x4062)

5

4

3

K

DRVEN

DDIR

FOCEN

DRPE

OCS

MESEL

RSV

DRVOE

KA

R/W

R/wW

R/W

R/wW

R/wW

R/W

R/W

2AE

0

0

0

FB

AR

iR

7] DRVEN

R e
0: 21
1: ffife

6] DDIR

Ft g7 CIE )

BAZ L HLIEE B 7716, BLDC M1 FOC ¥4 %k, FOC Bt A8 it A B AT 2
AJ5 I CH K FOC ik 5 BERC & A B XU 2D, BLDC i A R 24g
B TIM1 ECE, AEFE B TIM1_DBRX KR & 222 77 1)

0: IE#

1. RE%

5] FOCEN

FOC/SVPWM/SPWM #H{i i
0: 2
1. fige

[4] DRPE

DRV_DR i f# fit

fFRETSE 5, #f+'S DRV_DR J5, HEETEE LA TiiE s
B AW A, #S DRV_DR JE, HUE LA E

0: 2

1. fige

3] ocs

THECES LU R I %
0: DRV_DR
1: FOC/SVPWM/SPWM it

2] MESEL

ME A B 20 1% $%
0: ME fik T/E#E BLDC iz
1: ME itk T/E#E FOC/SVPWM/SPWM £ K,

[1] RSV

TREE A7

[0] DRVOE

Driveré {8 5
0: 2 1k
1. ffifg
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18.2.2  DRV_SR(0x4061)

# 18-4DRV_SR (0x4061)

(A 7 6 5 4 3 2 1 0

E4i

SYSTIF

SYSTIE

FGIF

DCIF

FGIE

DCIP

DCIM

KA

R/WO

R/W

R/W0

R/WO0

R

R/W

R/W

R/W

SAE

0

0

0

0

0

FB

Z K

iR

[7]

SYSTIF

SYS TICKH ifxric
BALHAEEE 1. AR 0.
0: TFfFKE

1: SYS TICKH 774

(6]

SYSTIE

SYS TICKH i i fig

ffifigJ5 Al P= 4 SYS TICKH
0: AMffife

1: ffigE

(5]

FGIF

FG Hirbric

FOC/BLDC %4 —& (HJEHH), 74 FGIF kxid
AL E 1. EHEEE 0.

0: LHEMRE

1: FG k=4

(4]

DCIF

DRV LLAEILAL H Wrbric

i E%F DRV_COMR i, ##% DCIM & & 1Mt ¥oym, #4&
D7 A bR g

EAL R E 1. AR 0.

0: TFfFkE

1: W= A

(3]

FGIE

FG Wit G

il ffiRe 5, FOC/BLDC f4%—p (HJEHD, 74 FG Hlibric
0: AMfifife

1: ffigE

(2]

DCIP

JUANTHEUE 7= A — TR rb
0: 1 =4 b
1: 2 7= HE A b

[1:0]

DCIM

DRV HE UL e A

HFHHUESF T DRV_COMR i, 45 DCIM 5 B H W2 7577 26 H iy
prid

00: A=A b

01: LJtJsm

10: FEEJTIA)

11: _ETHFREIT A
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18.2.3 DRV_OUT (0xF8)
7 18-5 DRV_OUT (0xF8)
A 7 6 5 4 3 2 1 0
4R MOE RSV OISWXL | OISWXH | OISVL OISVH OISUL OISUH
M R/W R R/W R/W R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
FB B FR ik
F 4 RE
AL TR BEUVWX L FHR5H BRI . AL AT B 1 A1E0, KRk
7 MOE AT 2 (0128.1.1.1) B, B ETES, XHH.
0: %1k, % & k¥R T %= W H#H °F OISUH/OISVH/OISWH i
OISUL/OISVL/OISWL
1: ffigE, Mt RIE T EEs bl
[6] RSV TREAAL
WL FIXL )i 25 1A BT
(5] OISWXL % OISUH g
WHATXH ) % H 2% R E P
y OISWXH %% OISUH Hith
VLI % H 25 PR HLSP
[3] OISVL %% OISUH Hiid
VH# )% H 2 R HLF
(2] OISVH %3 OISUH #ik
UL iy e 2 PR FL
y OISUL %% OISUH #iliid
UH )8 H = TR FL
AR B B UHI 2 . 24MOE=0, 4t 2% IR HLT- 56 P G I (1)
[0] OISUH MOS.
0: KHLF
1: wHF
18.2.4 DRV_CMR(0x405C, 0x405D)

7: BLDC #1770, i#id TIMER1 2> [ 5454 DRV_CMR 27758,

% 18-6 DRV_CMRH (0x405C)

(A 7 6 5 4 3 2 1 0
24 FR XHP XLP XHE XLE WHP WLP VHP VLP
Eapitl 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
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#* 18-7 DRV_CMRL (0x405D)

5

4

3

2

ER S

UHP

ULP

WHE

WLE

VHE

VLE

UHE

ULE

K

R/W

R/W

R/W

R/W

R/wW

R/wW

R/W

R/wW

gEIA LN

0

0

0

FB

R

iR

(1]

XHP

XAH_L B4 h B
0: HLTA AL
1 MG

(14]

XLP

XAF B B
0: WHTHH
1: RT3

[13]

XHE

XHH A7 S {3k
0: KM--ZE 14
1: JF)a--fE e f

e HMXLEMXHERIN 91, XA ETNHFEAMa Y, RN A aiA X . frl
pwmbl M NZ %, HE AR E AN, EARPWMEAR

[12]

XLE

XHA T Mk A g
0: KM--ZE 1
1: JF)a--fE e f

e UXLEFIXHERE A1, XA L S E AN, [FE 5 s ASEIX . i
pwmbl NS, YFE—HE BEAMG T, EHFPWMAHE

(1]

WHP

WA L5 B
0: HTHK
1: (R

(10]

WLP

WA T i B
0: LA AL
1: (R FH

9]

VHP

VA LA AR
0: mHTHN
1: RHET AR

(8]

VLP

VAT B
0: LA AL
1: (R FH K

(7]

UHP

UAH L7 LR AR
0: mHTHN
1: RHET AR

(6]

ULP

UAH T A L AR
0: mHTHN
1: RHET AR

(3]

WHE

WHH LM A g
0: kp--ZE i

REV_1.03

224

www.fortiortech.com




Fortior Tech

FU6812x2/61x2

1. FFE--fHREHH
E: HMWLEMWHERIR 1, WA L NP E AN, [EIE 5 B 3046 A BEIX .
HpwmbL TS %, HE M B, EAFPWMsAH

(4]

WLE

WAH T A A6 e

0: KM--ZE b4

1: JF)a--fE e f

i AWLEMWHER 91, WAH E AR AMa Y, R A shm A SEIX .
tpwm LIS, [E X A, EHrPWMSOAH

(3]

VHE

VAR A4 A g

0: KM--ZE b4

1: JF)a--fE e f

. HMVLEMVHERIN 91, VA E W EAMaH, [FRS T A i . fl
pwmbl M NS %, HEAXE AN, EAFPWMEAR

(2]

VLE

VA M A g

0: KM--ZE 1

1: JF)a--fE e f

E: BVLEMVHER 1, VA E TP B AN, R4 B sii A SLX
pwmbl N NS %, HEAXE AN, EAFPWMAR

it

(1]

UHE

UAH LA A

0: KM--ZE 1

1: JF)a--fE e f

E: JULEAUHERIN Y1, UM E TR AMa S, RS B shil AL .
pwmbl RS, HfE A E B AN, ETPWMAH

fa th

(0]

ULE

UAH T i i R

0: KM--ZE 1%

1: JFJa--fE e f

. MULEMUHER 91, UM ETHr B AN, R S A sl ASEX . i
pwmbl RS, HE A E EAMaE,  ETPWMAH

18.2.5 DRV_ARR(0x405E,0x405F)
7 18-8 DRV_ARRH (0x405E)
fir 7 6 5 |4 E | 2 1 0
EAs DRV_ARR[11:8]
it R R R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
# 18-9 DRV_ARRL (0x405F)
fir 7 6 |5 | 4 3 | 2 1 0
EAs DRV_ARR[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
| =B | &% EES
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[11:0]

THEES BB, oo B A AT IS SR Crb el AR 0O

DRV 11488 I 0 FF4a 11403 DRV_ARR, 7oA Lisifh, SRJ5 1M R4 o.
WHAXNfearrier = fincu/2/(DRV_ARR)

ARl (0,4095)

DRV_ARR

18.2.6 DRV_COMR(0x405A,0x405B)
% 18-10 DRV_COMRH (0x405A)
iz 7 6 |5 | 4 3 | 2 1 0
ER DRV_COMR][11:8]
FA R R R R R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
% 18-11 DRV_COMRL (0x405B)
fir 7 6 5 | 4 |3 | 2
EA S DRV_COMR([7:0]
gt 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
FE LR i3
TR L LR, 24t 2E 5 COMR MI%5HS, #R4E DRV_SR #F
[11:0] DRV_COMR 177511 DCIM £ 157 A LL R UL e F 4
BUETE R (0,4095)
18.2.7 DRV_DR(0x4058,0x4059)
% 18-12 DRV_DRH (0x4058)
fir 7 6 5 | 4 3 | 2 1 0
25 DRV_DR[11:8]
i R R R R R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0
% 18-13 DRV_DRL (0x4059)
fir 7 6 E |4 |3 | 2
EA DRV_DRJ[7:0]
FA R/W R/W R/W R/W R/W R/W R/W R/W
VAN 0 0 0 0 0 0 0 0
FB 2R R
BAEE PWM 555 L
4 DRV_CR [#] OCS=0, DRV il -$i#{f DRV_CNTR 5 DRV_DR i
[11:0] DRV_DR ITECE, it PWM; 24 DRV_CNTR /AT DRV_DR, %1, k2,
i 0.
W M HZ AR N EER, i PWM LA B NS, Y4H
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— M E BANG N PWM A
BUEYEE (0,4095)

18.2.8  DRV_DTR(0x4060)
7 18-14 DRV_DTR (0x4060)
iz 7 6 |5 | 4 3 2 0
EA s DRV_DTR
K7 RIW RIW RIW RIW RIW RIW RIW RIW
HAE 0 0 0 0 0 0 0 0
FE B iR
Deadtime (FE[XHfa])
DTR 4 A\ B AN H 2 (8] (P FE X RS2 [A] . R IEMCUR 81K
[7:0] DRV_DTR 24MHz(41.67ns)
DT= (DTR+1) x 41.67ns
E: HDTR=0, AEAMEX
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19 Watchdog timer(WDT)

&IV ERS 382 — AN TAEFE LS_OSC (S eh) mHeig FiEn 85, ERH TS ER7
BT, Bilk MCU HIBUSENLMTEN . &I VR TR HaEI G, BITARER SITGE
17 BEIEN GG LN, BIHSKIEESHE MCU 2z, FRFEENZET. bl £33
FPAgAT IS R, 3B — B I [R5t 26 6 1 1A 4 5 B 28 EAT R aa Ak, LA 17 1140 R i et A3 ke i
197,

FU6812 M7 [ TMI/E JH B JE it sz A O FFAR VI, dn SRV A MM A, 41t i3] FFFC & 114
S — KN 4 A LS_OSC ARG 5 MCU Bz, BFMCKIFHIZET; WREF B T+
SERT A E T I R M55, IBAE T8 I 38 2 A VIR E iR T4, B TSR 24
MCU &7,

19.1 WDT {EfiF=RIA

1. MCU #ENFRFHLEE R HEARAR U, WDT ¥ 14, HirSuEi &R 8
2. MCU #Efi 5id#d, WDT Rt 3 shas
3. WDT s a3 i MCU 5 f, 4 RST_SRRSTWDTPS & E —

19.2 WDT ##{Fi%BA

1. FECE CCFG1[WDTENSsE -4, Jaalfa& T IS ahit 3
2. WH WDT_REL, APl DURAER S0 102 |
3. ERFMIZITHE WDT_CRWDTRF N 1, HIR[A%E 142 I 2891 4a 1k,

19.3 WDT F1F=8

19.3.1 WDT_CR (0x4026)

#* 19-1 WDT_CR (0x4026)

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

LR RSV WDTRF

Eapitl R R R R R R R R/W
=X DA 0 0 0 0 0 0 0 0
FB L HR iR
[7:1] RSV N

0: K=Y

0 WDTRF
[0] 10 VIR TR
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19.3.2 WDT_REL (0x4027)
# 19-2 WDT_REL (0x4027)

fir 7 6 E 4 3 2

LR WDT_REL

FA R/W R/W R/W R/W R/W R/W R/W R/W
A E 0 0 0 0 0 0 0 0
FB 2R iR
[7:0] WDT_REL WHEET VRS = EALE B = 8 AL,
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20 RTC 5itépken

20.1 RTC BEARINEEEE]

INT_CTRL
RTC_TML[7:0] —» RTC_EN
(active high)
RTC_IF
RTC_TMH[7:0]—> CNT_PROC
IFINT INT OUT
RTC_EN
(active high)

g

K 20-1RTC AT HEAE

20.2 RTC {#FixBA

5% 74 RTC_TMH A1 RTC_TML, % & RTC %K) E 4k fH
% H RTC_STA[RTC_ENJA 1, ffifit RTC it-%4.

20.3 RTC 7=

sng v1iva Now

20.3.1.1 RTC_TM (0x402c,0x402d)
# 20-1 RTC_TM (0x402c,0x402d)
RTC_TM (0x402C, 0x402D)
RTC_TMH (0x402C)
fir 7 6 | 5 | 4 3 2 1 0
A2 F5 RTCOTMH
Syt R/W R/W R/W R/W R/W R/W R/W R/W
HAE 1 1 1 1 1 1 1 1
RTC_TML (0x402D)
A 7 6 5 4 3 2 1 0
42,5 RTCOTML
eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAME 1 1 1 1 1 1 1 1
FR R iR
RTC T ZF 745
HNJG, RIC t1##s LA 32768Hz M 0 THE3I RTC T™M[15:0] 5k th, 724, JEE#
[15:0] RTC ™M | . -
N0 Ak a5
B E N IEE TS, v Hk Al fE

REV_1.03

230

www.fortiortech.com




Fortior Tech

FU6812x2/61x2
20.3.1.2 RTC_STA (0x402¢)
# 20-2 RTC_STA (0x402e)
RTC_STA (0x402E)
A 7 6 5 4 3 2 1 0
A2 FR RTC EN RTCIF ISOSCSEL | ISOSCEN RSV
B3t R/W R/W R/W R/W R R R R
=EDAEN 0 0 0 0
FE LR iR
RTC i fig
7 RTC_ EN | 0: #kib
1: ffife
RTC A bR &
6 RICIF 24 RTCIE 4 1B, seAri 5B 7= A i, MCU mI R4 0 BbAiz .
X RTCIE SN 0 B, A e AN S =AW, EEFRE, MCU AT Bz br & 5 K 3L
i 0,
A HE A R R
5 ISOSCSEL | 0: N &RME£h
1: AMEB P11 BN
P 1 B 5
4 ISOSCEN | 0: PN EhEE 1k
1 PIEBIE IS B R
[3:0] RSV RE

20.4 BIEhBAE

204.1

&

o PR A AL R pAY A M S SR PR BRI B Dy B, HG e Mg e AT B 7 A7 7% ISOSCSEL i FE8 I £,
A DL A F A I e A I A N o A HE SR B — AN 13 ST A 2 AT 8 AME
UEEILORS
KHEF 1% MCU 5 CAL _STA=1 HIG#HATRAEIIHE, 132 CAL BSY An &7 AT AR HE 2 75 56

CAL_BSY=0 R/ ZHEL R, MCU 3B CAL_ARR H{H RIVZ 3 A PR eiide 2 RAR T 8 MBI B g

REV_1.03

231 www.fortiortech.com




Fortior Tech

FU6812x2/61x2
20.4.2 H===2
20.4.21 CAL_CR (0x4044,0X4045)
%% 20-3 CAL_CRO (0x4044) CAL_CR1 (0x4045)
CAL_CRO. CAL CR1 (0x4040. 0x4041)
CAL_CRO (0x4040)
L 7 6 | 5 4 3 2 1 0
CAL_STA
e - .
L JCAL BUST RSV CAL ARR[12:8]
eyt R/W R R R R/W R/W R/W R/W
SAH 1 0 0 0 0 0 0 0
CAL CR1 (0x4041)
oA 7 6 5 4 3 2 1 0
2 CAL ARR[7:0]
eyt 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
FB 2R ik
CLOCK CAL fiifg
5 1: Jashi e HETIEE .
15 CAL_STA
18] - BE0: FTARKRUEILFE 78 o
B 1 RoRRHELRE IEAEIEAT .
[14:13] RSV FRE
BEAETHEUE
[12:0] CAL ARR A5 FH R A e 452 B AR 8 M2 N B R S A
' - R, UL(EN 0 BFERIR e RO A B d N, MUBE N 1FFF I RoR - 8um B (&
[R] F] B A2 2 I b AP B3 R B R
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21 10
21.1 10 $Z{Fisibp

1. ¥ P0.0~P0.7. P1.0~P1.7. P2.0~P2.7. P3.0~P3.7. P4.0~P4.2 W4 F|3if 112547
% PO. P1. P2. P3. P4

2. PO_OE. P1_OE. P2 OE. P3_OE. P4 OE HI T & P0.0~P4.2 f{% i {HfE

3. P0.0~P4.2 ¥yalfife EHipH, ACE PO_PU. P1_PU. P2_PU. P3_PU. P4_PU %}
AN 1. HA P0.0~P0.2. P1.3~P1.6. P2.1. P3.6~3.7 ff] L4 s AL N 5kQ, H 45
() b L FELFEAE 290 33kQ. P1.5~1.3 ) Eh rLBE AT L P1_PU[S: 3P {fifRE, A 10 Fi & plifi
W10 J5, FhirpHe F %k L

4, P1.4~P1.7, P2.0~P2.7, P3.0~P3.5 n[ALE N 10, ALE P1_AN, P2_AN, P3_AN
XFRLIIEA 1o 51 BT B AR 1O 5, X RS A 7 D Relic B 2R 20, s H & 22 P11, P2,
P3 AHRALA 0.

5. 105 4k:

a) X THAEME, GPIO Mg RIL

b) P0.1: 12C > TIMER4 > DBG_SIG > GPIO

c) PO0.5: SPI>UART > GPIO

d) PO0.6: SPI>UART > GPIO

e) P0.7: TIMER2 > CMP > SPI >GPIO
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21.2 10 Sz
2121  P0_OE (0xFC)

#* 21-1 PO_OE (0xFC)

iz 7 6 5 | 4 3
SR PO_OE
K 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
FEB B iR

P0.0~PO.7 /% i H i B
[7:0] PO_OE 1:

0: fA
21.2.2 P1_OE (0xFD)

% 21-2 P1_OE (0xFD)

fir 7 6 5 | 4 3 2 0
SR P1_OE
257 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
FB P iR

P1.0~P1. 7/ %751 H i R
[7:0] P1_OE 1:

0: #A
21.2.3 P2_OE (0xFE)

% 21-3 P2_OE (0OxFE)

fir 7 6 5 | 4 3 2 0
4R P2_OE
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
B &R iR

P2.0~P2. 7% 75 H i B
[7:0] P2_OE 1:

0: #A
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21.2.4 P3_OE (0xFF)
% 21-4 P3_OE (OxFF)
fir 7 6 5 | 4 3 2 1 0
EAS P3_OE
eyt 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
FE LR i3}
P3.0~P3.7 144 1% R
[7:0] P3_OE 1: it
0: fiA
21.2.5 P4_OE (0xE9)
% 21-5 P4_OE (0xE9)
fir 7 6 |5 | 4 3 2 1 0
2 FK RSV P4 _OE[2] | P4_OE[1] | P4_OE[0]
Syt R R/W R/W R/W
SAE 0 0 0 0
FE ZRR i3
[7:3] RSV TREE AL
P4.0~P4.2 ¥ %4 (% R
[2:0] P4 _OE 1: it
0: fiA
21.2.6 P1_AN (0x4050)
% 21-6 P1_AN (0x4050)
fir 7 6 5 | 4 3 2 1 0
2 P1_AN HBMOD HDIO ODE1 ODEO
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
FB 2R HiR
P1.7~P1 4R 20 R
[7:4] P1_AN 1. fiige
0: 2k
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P1.3#E, 5 P1_OE.34&kE P1.3 hhEmi.
HBMODE P1_OE.3 P1.3 f& 3k
0 0 SR ITUN
0 1 et
3 HBMOD
3] : 0 WL
1 1 e am Ik ahia i, i T iR A
SROKZN, A I SR Bl A 7 [
‘017 Hti Ak
PWM fith 10 %t 3kzhae /yik#E, HXF FU6812 1) L_DU. L_DV.
L DW. H DU. H DV. H DW f4%%.
2 HDIO - - - -
2 0: TR
1: =IKBIREE T
PO.1 KRt IF#% (open drain) ffifE
[1] ODE1 1: flifE
0: Zxik
P0.0 HJmtkIF#% (open drain) ffifE
[0] ODEO 1: ffifg
0: Zxik

21.2.7 P2_AN (0x4051)

#* 21-7 P2_AN (0x4051)

fir 7 6 |5 | 4 3 2 1 0
ZFR P2_AN
K4 | RW RIW RIW RIW RIW RIW RIW RIW
S| 0 0 0 0 0 0 0 0
B B iR
P2.7~P2.0 B L fE
[7:0] | P2_AN 1: ffE
0: ZikE

21.2.8 P3_AN (0x4052)

7% 21-8 P3_AN (0x4052)

fir 7 6 5 | 4 3 2 1 0

1 RSV P3_AN

K R R RIW RIW RIW RIW RIW RIW
S| 0 0 0 0 0 0 0 0
FE Gt iR
[7:6] RSV PREA
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P3.5~P3.0f U 2015 e
[5:0] P3_AN 1. ffife
0: z&ib
21.2.9 P0_PU (0x4053)
% 21-9 PO_PU (0x4053)
iz 7 6 |5 | 4 3 1
4R PO_PU
K 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
FB B iR
P0.7~PO0.0) L7 s BHAE
[7:0] PO_PU 1: {fif
0: 11
21.2.10 P1_PU (0x4054)
% 21-10 P1_PU (0x4054)
fir 7 6 5 | 4 3 1
SR P1_PU
K 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
FB B iR
P1.7~P1.0f) bz HLBEAE BE
[7:0] P1_PU 1. {fifE
0: Z&ik
21.2.11 P2_PU (0x4055)
% 21-11 P2_PU (0x4055)
fir 7 6 |5 | 4 3 2 1
4R P2_PU
e 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
FB B iR
P2.7~P2.01) i HLBAAE BE
[7:0] P2_PU 1: ffifg
0: %1k
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21.2.12 P3_PU (0x4056)

% 21-12 P3_PU (0x4056)

fir 7 6 |5 4 3 2 1 0
A2 FR P3_PU
eS| R/W R/W R/W R/W R/W R/W R/W R/W
SR 0 0 0 0 0 0 0 0

FB B iR

P3.7~P3.0f) L hi B FHAH RE

[7:0] P3_PU 1. flifg

0: #x11

21.2.13 P4_PU (0x4057)

% 21-13 P4_PU (0x4057)

fir 7 I 5 | 4 3 E E 0
25 RSV P4 _PU[2] | P4_PU[1] | P4_PUI0]
et 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

FEB B iR

[7:3] RSV TREE AL

P4.2~P4.01) I+ B PHAH RE
[2:0] P4 _PU 1: flife
0: 2&1-

21.2.14 PH_SEL (0x404C)

% 21-14 PH_SEL (0x404C)

A 7 6 5 4 3 2 1 0
2% | SPITMOD | UARTEN | UARTCH | T4SEL | T3SEL | T2SEL | T2SSEL XOE
St 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

FE b iR

SPI MHLE % b5 =

[7] SPITMOD 0: fEAMBLE, SPIKIETEHESE, MISO B T4 R .

1. YEAMHLES, SPIKIZESEREE, MISO &t T =BHE.
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6] UARTEN

UART {#ifig
0: UART Ihfgzs -
1.  UART Ihfefdife

5] UARTCH

UART i [ D R 5% 5% A1 fie

0: UART i 1 ThEEA#H, P0.6 /£ UART ¥ RXD; P0.5 {£4 UART
) TXD

1: UART ity 1 ZhREFE R, P3.3 /N UART (1) RXD; P3.4 /£ UART
) TXD

[4] T4SEL

TIMERA4iii F1{# g

0: PO.1/ENGPIO

1: PO.1{EANTIMERA (F)% N i

HE: 12C ML gm T TIMER4, 4{#f¢ 12C, PO0.1 {E4 12C i
SCL

3] T3SEL

TIMER33 [ i
0: P1.11FH GPIO
1: P1.1/ENTIMER3H % A\

2] T2SEL

TIMER2:# [ g
0: P1.0 f£5 GPIO
1: P1.0/E NTIMER2 % N %

1] T2SSEL

TIMER23 111 21 g

0: PO.7/ERGPIO

1: PO.7/F ATIMER2 3 1 2% N4

e TIMER2 Ml e, HUOR IR H, FI0E SPI 1 MISO

[0] XOE

XH/L i 1 g

0: P4.2/P4.1 {£4 GPIO

1: P4.2/P4MENXHIXLE il , HRH#EDRVOE 27 /745 IMOE 4t Hi A 2%
figy H 34 2 25 A L SF-OISWH/OISWL

21.2.15

PO (0x80) /P1

(0x90) /P2 (0xA0) /P3 (0xB0) /P4(0xES)

Ui 15 L 257728 PO/1/2/3/4 32475151, RMW (read-modify-write) 5417 1] /& 75 1725 1)
5 (RMW #8542 I3 21-15), HAhIESU5 R )& PORT & .

* 21-16 PO/P1/P2/P3/P4

A 6 5 4 3 2 1 0
2 GPx[7] | GPx[6] | GPx[5] | GPx[4] | GPx[3] | GPx[2] | GPx[1] | GPx0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W

EAME 0 0 0 0 0 0 0 0

FRR/EWR DhReHiiR R/W WILRME

PO[7:0] Uity 1 274745 0 R/W 0x00

P1[7:0] Uiy [ 25 47 2% 1 R/W 0x00

P2[7:0] Uity [ 5547 2 2 R/W 0x00

P3[7:0] Uity 1 2725 3 R/W 0x00
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P4[2:0] WA 4 | RIW | 0x00

e I P4 3EE 3 4 PIN, XN P4 4t 27 47 48 9 P4[2:0].

& 21-17 read modify write instructions

/e TheeHig

ANL Logic AND

ORL Logic OR

XRL Logic exclusive OR

JBC Jump if bit is set and clear

CPL Complement bit

INC,DEC Increment, decrement byte
DJNZ Decrement and jump if not zero
MOV Px,y, C Move carry bit to bit y of port x
CLR Px,y Clear bit y of port x

SETB Px,y Set bit y of port x
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22 ADC

22.1 ADC IngetEE

ADC_MASK ‘ADC_SCYC H ADCEN ‘ ADCBSY H ADCIE H ADCIF ’—»

l i i l T Interrupt to MCU
ADO| < }—

ADCO_DRH/DRL
AD1 <}

ADC1_DRH/DRL

A

MUX

12BIT ADC —>

ADC11_DRH/DRL

AD11) < —

t

‘ VREFEN ‘ ‘ VREFVSEL ‘

& 22-1 ADC IhfEHE K
22.2 ADC 2{FiBB

O3 Fr WERBER R — ¢ 12 AR EIL N ADC, SCHF 12 AMlIE, SCRFRAEACKFE. MCU B AF
52747 % ADC_CR MG H S LR #EAT P43 1, 102 FOC ThREJR3hJm, B F Py A HL i S
H SN il A LS LRSI /7, il & 455K Jm B SR 2 9 I 43 i

2221  JRFE#EER

ADC MASK
ADCEN
Clear 0 By Hardware
ADCBSY <4—SET 1 START ADC
ADCDRO San;‘ngleing Conversion “e e Result 0 ‘
ADCIRI S — T ¢ MCU Read Results

22-2 ADC Jifi 334 R A B Fr ]
i 22-2 ffzs, JA3) ADC #:AE
® WEAIEN ADC % ik ADCREF
® i N IR 1) 4 5 R B E A A7 8 ADC_MASK

REV_1.03 241 www.fortiortech.com



A= rortior Tech

P~ FU6812x2/61x2

W B AT A R BE R R A R (B MESN 3D

% & ADC_CR 77 f£#: /1) ADCEN £ 4 1

¥ & ADC_CR #7f£#%() ADCBSY £~ 1 J5, ADC 5 T.AF

23 ADCBSY N 5] AL ADC #e#e43)

ADC 45 I AR 1 B 138 18 5 IR 2 = (R M 158 CH2/3/4 J5 , IR UCR AL #645: CH2/3/4,
SRIGTETZHL ADCBSY 2 5 S U e e 25 50D

OOF PIEBEE L — AN SCRE 12 38 IE RS M 12bit ) ADC. 53 ADC 0BT, 13 & U 75 BERFER
LB (45 BRI B 2 A7 ADC_MASK, B G 145N (10 SR A B B 8 S i CRe/MEN 3D,
% & ADC_CR 2 {7#:ff) ADCEN A1 ADCBSY £y 1 J5, ADC JF#5TAF.

540, ADC S Frfil & Thie, FmR ThEedise 2 bt MCU Btk fE A Je 2 s, A &5 7T Sk 1 T FOC
R,

+iJash FOC Thig (i & DRV_CR Zif7#%f) FOCEN=1), FOC #Hui [ 555 ADC bt
FE I G ADC SR, JRKERAEIIME A 3)ik 2 FOC k.

. ADC Mfil Rk DhRedt e dsirm, iR Sl 2 75 2 ADC SREERT, WS il IE/ER A
ADC K+, ADC 24T W Al #AE, PATRIVKTIAE, il K ThRERAE 585 H NS 2 1 ADC 5 fH%
YERIZE. 24 ADC fill R ThEE IEAERFERS, % MCU JE35) ADC A #/Efi=t, M ADC 4558 Bk
KAETIRE, T E A SR e

22.2.2  ADC fit&i=s

JA 3 FOC Th&ef5, ADC FI7EHALIRE) 75 ZE 1 21 E 3hfil & ADC SRAE o il A A5 25 5 41
AR [ EAT, P9 FL R [ S DT HC P AR AN RIS B e, A A X 5 I 4 A 20 ADC JiiE
ANEHES,

£ Rz FOC ThAt (EL B DRV_CR Zif£8:/) FOCEN=1), FOC #iuf H 5550 ADC Hib
TETRE M ALK ADC KA, FERERFERIE A 3%k % FOC bk,
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(" Start ADC SETUP )

ADO/AD1/AD4 Channel Enable

ADC MASK EN Enable

FOCEN = 1

ADCO_DR->FOC_IA  ADC1_DR->FOC_IB
ADC4_DR->FOC_IC

[l 22-3 ADC @il & RAERTE
ik 22-3 fioR, 24 ADC #iE 0/1/4 {fifg, J HAE FOC ffifEf5, TIH1 FOC LM fHfi & R Af
FFE AR
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22.3 ADC F1F=
22.3.1 ADC_CR (0x4039)
% 22-1 ADC_CR (0x4039)
fir 7 6 5 | 4 3 2 1 0
PR ADCEN | ADCBSY RSV ADCALIGN | ADCIE | ADCIF
K R/W R/W1 R R R/W R/W R/W
XAz 0 0 0 0 0 0 0 0
FB 2R iR
{fiREADCIIfE
[7] ADCEN 0:2%1},
(RETN
ADC b5 &
MCU #:1E ADC i 455 ADCEN fir, ffH#kHEtyr, H5 ADCBSY BT
6] ADCBSY ., MCU 5 1 J5FFUs ADC 64k, 452 Serditk H 2hiE 0. MCU ta] LAz EU
Kr LA ADC 215 A T34t fEdr . e 4y 1 il MCU FE'5 1 15 X
AL MCU RA[E 1, 50 LE X, SHE %R ADC RS,
ADC_MASK=0 i It 5 1 & L.
[5:3] RSV RE
ADCHHE X = br %] 5% g
2] ADCALIGN | 0: ADCH# 4 5% .
1. ADCHHE X EAIAT . (TRIGELRASZ#200)
ADC Hiiffise. H T4 ADCIF Z&751a MCU KiEeHrFfr. (A& TRIG
2 b
[1] ADCIE Zifim
18 RE .
ADCH 5 R b AT« AR RADCH: e 5e e, #7ADCIE=11][]MCU % #2ADC
TS, AL A2 ADCIES i
[0] ADCIF 0 A ADCEE o 52 .
1: A RADCH: 58 B .
22.3.2 ADC_MASK={ADC_MASKH,ADC_MASKL} (0x4036 ~0x4037)

# 22-2 ADC_MASK={ ADC_MASKH, ADC_MASKL} (0x4036~0x4037)
ADC_MASKH(0x4036)

fir 7 | e | 5 | a 3 2 1 0
4 ADC_SCYC[11:8] CH11EN | CH10EN | CH9EN | CH8EN
K RIW RIW RIW RIW RIW RIW RIW RIW

SR 0 0 1 1 0 0 0 0
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ADC_MASKL(0x4037)
A 7 6 5 4 3 2 1 0
LR CH7EN | CHBEN | CH5EN | CH4EN | CH3EN | CH2EN | CH1EN | CHOEN
HH 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
FE 2R #id
ADC %5 11 3835 {f e
[11] CH11EN ADC %5 11 B {6
2% ADC_MASK[CHOEN]
ADC %5 10 i ffgg
[10] CH10EN ADC 55 10 8 e
%% ADC_MASK[CHOEN]
ADC %5 9 it ffifis
] CHOEN / 5 9 JIE [ RE
% 2% ADC_MASK[CHOEN]
ADC %5 8 it ffife
8] CHBEN / % 8 IBIEffiRE
2% ADC_MASK[CHOEN]
ADC %5 7 B it fife
7] CH7EN / 7 IBIEMRE
{%2% ADC_MASK[CHOEN]
ADC %5 6 it ffife
6] CHBEN / % 6 ImIEffRE
2% ADC_MASK[CHOEN]
ADC %5 5 it ffife
5] CHSEN / % 5 IBIEffRE
{&2% ADC_MASK[CHOEN]
ADC % 4 @it {fife
] CHAEN ‘ 54 @iEERE
%% ADC_MASK[CHOEN]
ADC %5 3 jE i i i
3] CH3EN ‘ 53 miERE
%% ADC_MASK[CHOEN]
ADC %5 2 i i i i
2] CH2EN ‘ 52 miEfRE
i&%% ADC_MASK[CHOEN]
ADC %5 1 JE i g
(] CH1EN ‘ 1 EEERE
i&%% ADC_MASK[CHOEN]
ADC %5 0 iliE{# it
0] CHOEN 0: ZERLE@IY
1. {FEeEIE
2233  ADC_SCYC={ADC_MASKH[7:4],ADC_SCYCL) (0x4036[7:4],0x4038)

# 22-3 ADC_SCYCL (0x4038)

ADC_SCYCL(0x4038)

fir 7 | e | s 4 3 2 | 1 0
2K ADC_SCYC [7:4] ADC_SCYC [3:0]
KA RIW RIW RIW RIW R/W R/W RIW R/W
ShifH 0 0 1 1 0 0 1 1
EEEREL: EES
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[11:8]

ADC_SCYC [11:8]

ADCKRAfE A E,
ADC_SCYC [11] = oaﬁ,
EADS. AD9. AD10. AD11%H:JE I JADC_SCYC [10:8]1~ADC
4 B
ADC_SCYC [11] = 1 i,
iBiE AD8. AD9. AD10. AD11 K£¢ & 1 5(ADC_SCYC [10:8]*8 + 7 )
A~ ADC I8 3 .

1EAD8. AD9. AD10. ADTM3LHXE.

ADCRFEJE X E, 1#EiEADS5. AD6. AD7ILHE.
ADC_SCYC [7] = OHﬂL,

IBAD5. AD6. AD7RAELH HIAADC_SCYC [6:4]1~ADCIH % .

[7:4] | ADC_SCYC [7:4]
ADC_SCYC [7] = 1 i,
i#i AD5. AD6. AD7 K&} (ADC_SCYC [6:4]*8 + 7 )4~ ADC
i B
ADCKALJH IV &, HiEADO. AD1. AD2. AD3. ADAJLHE.
ADC_SCYC [3] = OEHL,
JEIEADO. AD1, AD2. AD3. AD4XAE & 1 WADC_SCYC [2:0]1ADC
[3:0] | ADC_SCYC [3:0] | HiéhJa .
ADC_SCYC [3] = 1 i},
iEiE ADO. AD1. AD2. AD3. AD4 K JE i 9(ADC_SCYC [2:0]*8 +
7 )/~ ADC 4 JE
2234  ADCO_DR={ADCO_DRH,ADCO_DRL} (0x0300 ~0x0301)

7 22-4 ADCO_DR={ADCO_DRH,ADC0O_DRL} (0x0300~0x0301)
ADCO_DRH (0x0300)

fir 7 | e | 5 | 4 3 2 1 0
EA RSV DH[3] DH[2] DH[1] DH[0]
eyt R R R R R R R R

SAME 0 0 0 0 0 0 0 0
ADCO_DRL (0x0301)

fir 7 6 5 4 3 2 1 0
EA S DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
K R R R R R R R R

A 0 0 0 0 0 0 0 0
FB 2R R
[15:12] RSV RE
[11:8] DH ADCH: 458 i), S5 0IMIE 1) 447 ADC L e K 5
[7:0] DL ADC 52 s, 56 0 IBiE Rk 8 A 8ds
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22.3.5

ADC1_DR={ADC1_DRH,ADC1_DRL} (0x0302 ~0x0303)

% 22-5 ADC1_DR={ADC1_DRH, ADC1_DRL} (0x0302~0x0303)
ADC1_DRH(0x0302)

fir 7 6 | 5 4 3 2 1 0
2 RSV DH[3] DH[2] DH[1] DHIO0]
eyt R R R R R R R R

HAE 0 0 0 0 0 0 0 0
ADC1_DRL(0x0303)

L 7 6 5 4 3 2 1 0
EA DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DLJ[0]
eyt R R R R R R R R

SAME 0 0 0 0 0 0 0 0
FE AR i3
[15:12] RSV TR
[11:8] DH ADCHH 58 i a, 55118 IHE 1) =407 ADC R #  5
[7:0] DL ADC #H5e il G, 55 1 IBIE K 8 11 5
22.3.6 ADC2_DR={ADC2_DRH,ADC2_DRL} (0x0304 ~0x0305)
# 22-6 ADC2_DR={ADC2_DRH, ADC2_DRL} (0x0304~0x0305)
ADC2_DRH(0x0304)

fir 7 6 | s 4 3 2 1 0
PR RSV DH[3] DH[2] DH[1] DH[0]
HA R R R R R R R R

SAME 0 0 0 0 0 0 0 0
ADC2_DRL(0x0305)

A 7 6 5 4 3 2 1 0
ES DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DLI[0]
HA R R R R R R R R

EAME 0 0 0 0 0 0 0 0
FB 2R HiR
[15:12] RSV TR
[11:8] DH ADCH:4 58 i, 56 21818 1) =447 ADC % #e B 45
[7:0] DL ADC ¥ 5epia, 5 2 miE MK 8 A #ds
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22.3.7

ADC3_DR={ADC3_DRH,ADC3_DRL} (0x0306 ~0x0307)

% 22-7 ADC3_DR={ADC3_DRH, ADC3_DRL} (0x0306~0x0307)
ADC3_DRH(0x0306)

fir 7 6 | 5 | 4 3 2 1 0
GFK RSV DH[3] DH[2] DH[1] DH[0]
eyt R R R R R R

= DAIER 0 0 0 0 0 0 0 0
ADC3_DRL(0x0307)
(A 7 6 5 4 3 2 1 0
EA DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
eyt R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FE AR i3
[15:12] RSV N
[11:8] DH ADCH ¥ 5E il e, 26 SiIE (1) =46, ADCHE e K 4iE
[7:0] DL ADC #H5e i, 25 3 IBIE K 8 fr ¥
22.3.8 ADC4_DR={ADC4_DRH,ADC4_DRL} (0x0308 ~0x0309)

% 22-8 ADC4_DR={ADC4_DRH, ADC4 DRL} (0x0308~0x0309)
ADC4_DRH(0x0308)

fir 7 6 | 5 | 4 3 2 1 0
2 RSV DH[3] DH[2] DH[1] DHIO]
HRM R R R R R R

SAME 0 0 0 0 0 0 0 0
ADC4_DRL(0x0309)

A 7 6 5 4 3 2 1 0
4 Fx DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DLI[0]
HRM R R R R R R R R

EAME 0 0 0 0 0 0 0 0
FE R Eii3%)
[15:12] RSV TR B
[11:8] DH ADCH:H4 58 i, HEAIEIE 1) =447 ADCHE #e B 5
[7:0] DL ADC ¥ 5 a, 5 4 MIE K 8 A4
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22.3.9

ADC5_DR={ADC5_DRH,ADC5_DRL} (0x030A ~0x030B)

% 22-9 ADC5_DR={ADC5_DRH, ADC5_DRL} (0x030A~0x030B)
ADC5_DRH(0x030A)

fir 7 6 | 5 | 4 3 2 1 0
2 RSV DH[3] DH[2] DH[1] DHIO0]
eyt R R R R R R

HAE 0 0 0 0 0 0 0 0
ADC5_DRL(0x030B)

L 7 6 5 4 3 2 1 0
4 DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DLJ[0]
eyt R R R R R R R R

SAE 0 0 0 0 0 0 0 0
FE 2R HiR
[15:12] RSV N
[11:8] DH B 53818 1 =46 ADCHE e B s
[7:0] DL ADC %58 G, 5 5 miE MK 8 A ds
22.3.10 ADC6_DR={ADC6_DRH,ADC6_DRL} (0x030C ~0x030D)
# 22-10 ADC6_DR={ADC6_DRH, ADC6_DRL} (0x030C~0x030D)

ADC6_DRH(0x030C)
fir 7 6 | 5 | 4 3 2 1 0

2 RSV DH[3] DH[2] DH[1] DHIO]
HRM R R R R R R
SAME 0 0 0 0 0 0 0 0
ADC6_DRL(0x030D)
AL 7 6 5 4 3 2 1 0
EA S DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DLJ[0]
KA R R R R R R R R
HAE 0 0 0 0 0 0 0 0
FE R iR
[15:12] RSV RE
[11:8] DH 618 IE 1 =407 ADCHe 4 50 5
[7:0] DL ADC ##5e G, 26 6 JBiE Mk 8 1 Hds
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ADC7_DR={ADC7_DRH,ADC7_DRL} (0x030E ~ 0x030F)

% 22-11 ADC7_DR={ADC7_DRH, ADC7_DRL} (0x030E~0x030F)
ADC7_DRH(0x030E)

fir 7 6 | 5 4 3 2 1 0
2 RSV DH[3] DH[2] DH[1] DH[0]
Byt R R R R R R R R

HAE 0 0 0 0 0 0 0 0
ADC7_DRL(0x030F)

L 7 6 5 4 3 2 1 0
4 DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
Byt R R R R R R R R

SAE 0 0 0 0 0 0 0 0
FE B2y i i3
[15:12] RSV TR
[11:8] DH SETIRIE 1) =407 ADCHE 5
[7:0] DL ADC ¥4 5e 5, 55 7 JEIE K 8 1 5dE
22.3.12 ADC8_DR={ADC8_DRH,ADC8_DRL} (0x0310~0x0311)
% 22-12 ADC8_DR={ADC8 DRH, ADC8 DRL} (0x0310~0x0311)
ADC8_DRH(0x0310)

fir 7 6 | s 4 3 2 1 0
PR RSV DH[3] DH[2] DH[1] DHIO]
HA R R R R R R R R

SAME 0 0 0 0 0 0 0 0
ADC8_DRL(0x0311)

A 7 6 5 4 3 2 1 0
ES DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[O]
HA R R R R R R R R

EAME 0 0 0 0 0 0 0 0
FE 2R Eiipa
[15:12] RSV TR
[11:8] DH B 81E I 1) =40 ADCHE 4 £ 85
[7:0] DL ADC ¥ 5 pifa, 5 8 iiE MK 8 A& ds
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22.3.13 ADC9 _DR={ADC9 DRH,ADC9 DRL} (0x0312~0x0313)

% 22-13 ADC9_DR={ADC9_DRH, ADC9 DRL} (0x0312~0x0313)
ADC9_DRH(0x0312)

fir 7 6 | 5 4 3 2 1 0
2 RSV DH[3] DH[2] DH[1] DH[0]
eyt R R R R R R R R

= DAIER 0 0 0 0 0 0 0 0
ADC9_DRL(0x0313)

L 7 6 5 4 3 2 1 0
4 DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
eyt R R R R R R R R

SAE 0 0 0 0 0 0 0 0
FE AR i3
[15:12] RSV TR
[11:8] DH SEOIHIE 1) =467 ADCH% e £ 47
[7:0] DL ADC #H5e i, 25 9 IBIE K 8 fr ¥
22.3.14 ADC10_DR={ADC10_DRH,ADC10_DRL} (0x0314 ~0x0315)
% 22-14 ADC10_DR={ADC10_DRH, ADC10_DRL} (0x0314~0x0315)
ADC10_DRH(0x0314)

fir 7 6 | s 4 3 2 1 0
25 RSV DH[3] DH[2] DH[1] DHIO]
HA R R R R R R R R

HAE 0 0 0 0 0 0 0 0
ADC10_DRL(0x0315)

AL 7 6 5 4 3 2 1 0
ES DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[O]
HA R R R R R R R R

HAE 0 0 0 0 0 0 0 0
FB 2R iR
[15:12] RSV N
[11:8] DH 51038 I8 1) = 4L ADCHE e K
[7:0] DL ADC ¥ 5E iS5, 5 10 I 11K 8 A £ ds
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22.3.15 ADC11_DR={ADC11_DRH,ADC11_DRL} (0x0316 ~0x0317)

% 22-15ADC11_DR={ADC11_DRH, ADC11_DRL} (0x0316~0x0317)

ADC11_DRH(0x0316)

fir 7 6 | 5 | 4 3 2 1 0
B RSV DH[3] DH[2] DH[1] DHIO0]
eyt R R R R R R

HAE 0 0 0 0 0 0 0 0
ADC11_DRL(0x0317)

L 7 6 5 4 3 2 1 0
EA DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DLJ[0]
eyt R R R R R R R R

SAE 0 0 0 0 0 0 0 0
FE AR i3
[15:12] RSV N
[11:8] DH 111838 1) =40 ADCH. # K Hm
[7:0] DL ADC #H5e G, 55 11 1BIERIME 8 A7 4
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ad FU6812x2/61x2

23 DAC

23.1 DAC IngetEE

VREF

[6]
[6]

—O
P2 AN
P2 OE

DACEN —»

DAC DR 2 » DACO

(R

<] P2.6/DAC/ICMP3M

DAC D 0 —» -
i 5
> o
Q
< cmpsp
DACMOD ——»
TT A
L
|
£
S
23-1 DAC ThHEHE]
R
1. DACO % TCHmIKshaE /1, Regm Atk mni, FobnGHEMMEfE, 7FHE8HEERME
e

2. W75 DACO fiitt %= P2.6/DAC 5|, THFECE: P2_AN[6]=1, P2_OE[6]=1
3. DACO ] VREF &% )%, fiifit DAC 7% VREFEN=1, DACEN=1

23.2 DAC 7=

2321 DAC_CR (0x4035)

% 23-1 DAC_CR (0x4035)

fir 7 6 5 | 4 3 2 1 0
2R DACEN | DACMOD RSV
A R/W R/W R R R R
HAE 0 0 0 0 0 0 0 0
FB 2R R
DAC fiif
[7] DACEN 0: DAC %1k,
1: DAC filifg.
[6] DACMOD | DAC #Ri%E
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0: IEHHEE, DAC firth HEVEREIN 0 ] VREF.
1: FHEFEER, DAC frH EJEHE Y VHALF 2| VREF.

[5:0] RSV TRE
23.2.2 DAC_DR (0x404B)
# 23-2 DAC_DR (0x404B)
fir 7 | e | 5 | a 3 2 1 0
4 DAC_DR
KA R/W R/W R/W R/W R/W R/W R/W R/W
FEOALE| 0 0 0 0 0 0 0 0
FB SR iR
[7:0] DAC_DR DAC #Z il 2 Z i HN
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24 DMA

24.1 DMA IfgE5isan

UART Receive request

UART transmit request

12C to XRAM request

XRAM to I2C request

SPI to XRAM request

XRAM to SPI request

DMAO_CRO || DMAL CRO
[DMACFG] | [DMACFG] ENDTAN | INTEN
> i \ v
- CHOLEN CHOBA | Channel 0
—P» —P
CHOEN CHOBUSY CHOINT
> DMA
ENGINE
|
CHILEN cHiga | Channel 1
—T -
P
CHIEN CHIBUSY || CHIINT
P

DMA FHLHE & — /N XGETE ) DMA $5#il#4%, ©528 7 4M% (SPI. UART. 12C) 5 XRAM
Z A B E AR S, AR R DMA X XRAM KI5 HEIEA T3 MCU X XRAM () 1E#E5
Ao AEHIIKER XRAM Vi A AT aa bl T 5, SCRpE RN R A i K s &, SR b

fEfE .

JA 5 DMA [P RIS FE — M2 Sl B 4F A FHAE Re A1 5, FRARTE 75 K18 id DMAx_CRO[CFG]
WE DMA B /MmN B, WE DMA R, ALHIUT DL ALK R XRAM f2is bk,
SRJ55 DMAx_CRO[EN]AI DMAx CRO[BSY] AN 1, BIA[J5 %) DMA . ¥E %40 5¢ e o vl i XY DMA
HR W, FEXJE 3 DMA B CZi Rk BRCE A7, R %S DMAx_CRO[BSY N 1, Bia] FHIKJ5 3 DMA.

24.2 DMA FH==2

ADDR XSFR BIT7 BIT6 BITS | BIT4 | BIT3 BIT2 BIT1 BITO
0x403A DMAO_CRO DAMEN DMABSY DMACFGJ2:0] DMA_IE ENDIAN DMAIF
0x403B DMAI1_CRO DMAEN DMABSY DMACFGJ2:0] DBG_SW DBG_EN DMAIF
0x403C CHOLENTJS5:0] CHOBA[9:8]
DMAO_CRI1

0x403D CHOBA[7:0]

0x403E CHILEN[5:0] CHIBA[9:8]
DMAI1_CRI1

0x403F CHIBA[7:0]
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24.2.1

DMAO_CRO (0x403A)

7% DMAO_CRO (0x403A)

L

6 5 | a4 3

1

ER N

DMAEN

DMABSY

DMACFG

DMAIE

ENDIAN

DMAIF

%

R/W

R/W1 R/W R/W R/W

R/W

R/W

R/W

A

0 0 0 0

0

FB

ZR

iR

(7]

DMAEN

DMA ji#ii& 0 fiige

(6]

DMABSY

iE 0
DMA j#i& 0 fIRASTT G

BE:
0:
1:

WIE 0 IEFELH

dl
e
B

§
=

0:
1. JB3EIE 0 FFiaLt.

HHIE O fR D oe i, BUE REEAMERRE .

[5:3]

DMACFG
[2:0]

HIE 0 SRR

000: A UART %] XRAM
001: A\ XRAM %] UART.
010: M I12C %] XRAM

011: A XRAM %I 12C

100: A\ SPI %] XRAM

101: A\ XRAM %I SPI
H4IEIE O ARASATI AT 22

(2]

DMAIE

DMA R IHTiE R A B .
0: %51I- DMA [ MCU & H iR .

MCU %t Hh iR .

1: {fifE DMA [1] MCU & H R IBriEsR, 29 lidrE CHOINT 3¢ CH1INT A& 1 &, B

(1]

ENDIAN

DMA H A& i s =0
0: Efr e e ki%.
10 RS el e ki .

2HIE 0 B ARSI A T A

BEAL A B AT X 16 A Bl iiat, 8 A Fedi iy N BC By 0.

(0]

DMAIF

DMA j@i# O &% 5 i Widr & .
0: =4,
1: WIE O fE 458 ks &

BEARE 1, ARG 0.

(INTEN=1 i, [\ MCU & H gk, B4 rE)

24.2.2

DMA1_CRO (0x403B)

2 DMA1_CRO (0x403B)

6 5 | 4 3

DMAEN

DMABSY

DMACFG

DBGSW

DBGEN

DMAIF
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KA R/W R/W1 R/W R/W R/W R/W R/W R/W
SALE 0 0 0 0 0 0 0 0
FE LR iR
71 DMAEN DMA & i& 1 fifig
DMA JEI& 1 foREFF 16
B
0: JBI& 1 M se i, BUE RN LIRS .
[6] DMABSY 1: iIE 1 EEAL .
5.
0: TEX.
1: BB 1 PR
WIE 1AM
000: M UART %] XRAM
001: M XRAM %] UART.
(5:3] DMACFG 010: M 12C #| XRAM
[2:0] 011: A XRAM | 12C
100: M SPI %] XRAM
101: M\ XRAM %] SPI
2HIE 1RSI AT A
DEBUG X [X 1% 4%
[2] DBGSW 0: DEBUG [X I35 #% XSFR(F: HiHhhik 4% []: 0x4020 ~ Ox40FF)
1:DEBUG X 1% £ XRAM('F: i Hhhik 4% [H]: 0x0000 ~ 0x0317)
DEBUG 3 ffi fig
0: IEH R
1: DEBUG #xt
i DBGEN 24 CH1CFG Ii. B 5 101, DBG_EN=1It}, DMA it A DEBUG # =, ttitf SPI_EN=1
i, SPI ¥ 3 & EHL R KEEA(MISO Z30). DMA B3, REF¥ DBG_SW X i 5%
Hgimid SPIMOSI ki%Hi %, CH1IBA/CHILEN FI-T455&E XA foiuht, & ik NSS
H BN AR, R IEE— KGR, NSS A2l K f-F— Ik, SRIE4kEE T — IR R i%.
#t\ DEBUG #ix0/5, DMAOCH1 Hli H 31561
DMA @& 1 fef e P Wibs . AR 1, BIRE 0.
[0] DMAIF 0: THlbi=A.
1 JEIE 1B E bR E . (INTEN=1 I, [ MCU & HH sk, B~ EFRE)
24.2.3 DMAO_CR1 (0x403C)
7 DMAO_CR1H (0x403C)
fir 7 6 | 5 | 4 3 2 1 | o
AR CHOLEN CHOBA[9:8]
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
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% DMAO_CR1L (0x403D)

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

E CHOBA[7:0]

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
FB BT iﬁﬁ

H: DMA#IE 0 XRAM HHRfEHK .
[15:10] | CHOLENJ5:0] LIEIE 0 RS AT AE . 24 ENDIAN=1 i}, 7 CHOLEN #{E N7,

: DMA JBIE 0 H &M= 22 L1 (0 FRE 1779,

DMA j#i& 0 XRAM &b,

ST 0 WA AT
[9:0] CHOBA[9:0]

CHOLENT5:0]).

R, JEIE 0 LRI XRAM Hihk =S [/ X 388 CHOBA[9:0] ~ (CHOBA[9:0] +

2424 DMA1_CR1 (0x403E)

% DMA1_CR1H (0x403E)

fir 7 | e | 5 | a4 3 2 1 | o
4 CH1LEN CH1BA[9:8]
K RIW RIW RIW RIW RIW RIW RIW RIW

SR 0 0 0 0 0 0 0 0
% DMA1_CR1L (0x403F)

fir 7 6 | 5 | 4 | 3 | 2 1 0
4R CH1BA[7:0]

K RIW RIW RIW RIW RIW RIW RIW RIW
AL 0 0 0 0 0 0 0 0
FB E2Yi iR

H. DMA i 1 XRAM HIRAEHICRE.

SSEIE 1R R AT
[15:10] | CHILEN[5:0]

P S =

24 ENDIAN=1 i, #£¥ CHILEN % & N75.

: DMA JBIE 1 B e 228 L1 (0 RRE 17791,

DMA iBiE | XRAM g Hbdlk.

MIEIE 1RSI AT SR
[9:0] CH1BA[9:0]

CHILEN[5:0]).

R, BE 1 A XRAM HhEZ[E X388 CHIBA[9:0] ~ (CHIBA[9:0] +

Y DMA 3B MR A 12C I CELFE M 12C 5] XRAM. M XRAM 3| 12C), 12C i 1) START+Address
RIS MCU 848475 ER . 12C WMALES, 8% STOP, TFHMTE 0 % 1f74s 12C_SR[STOP], LLiE

FR 12C Hribr, JEREHTTE DMA 4.
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25 VREF &E8[E

25.1 VREF {&RASE(EISAP

[5]

P3_AN

VREFEN
VBG O—

—{X] P3.5/VREF

3/4/4.5/VDD5

VREFVSEL[1:0] —>

Kl 25-1 VREF A5 146 A\ H 1% 00
VREF HLHL s O L an &l 25-1 iR . VREF J& 2%l A sk, vl ) ADC $2 {5 %
FHE,
HAE VREF TAE, FEMREAARIT: VREFEN=1, VREFVSEL st#HiH /5, HAkRN%E
25-1, w4 VREF BE 28 511, FE P3_AN[5]=1. VREF HLE7EL WA T ADC 1%
% KA DAC B HHE. (%iE: FU6812S2/V HALMEFH 4 # VDD5 1 2% i IRk i)
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25.2 VREF {#RB\IS5EF=E
25.2.1 VREF_VHALF_CR(XRAM: 0x404F)
% 25-1 VREF_CR (0x404F)
fir 7| 5 4 E 1 0

B VREFVSEL RSV VREFEN RSV VHALFEN
eyt R/W R R/W R R R R/W
g o | 0 0 0 0 0 0
FE 2R Ei:13%)

VREF B 275 1 3 £ 3

01: VDD5
7: 6 VREFVSEL 00: 4.5V

11: 4V

10: 3V
5 RSV TREA AL

VREF #H#ife(5E5, H T4 ADC f2{itN 5% ik
A VREFEN 0: ZEILE VREF 2%, W% #E P3_AN[5]=1, 45 M P3.5 fii A

1: [HREANEVREF %, Wik EP3_AN[5]=1, W#VREFZ %%l £ P3.5

SI 8, AIE20.1~ 1uF FL 2 B VREF R 1t
3:1 RSV REA AL

VHALF T{Efiifig
0 VHALFEN 0: %A1k

1: ffige
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ad FU6812x2/61x2

26 VHALF &¥H[E

26.1 VHALF {=IRAYIE(EiRER

VREF

[2]

3_AN

<——VHALFEN

\/REF/2

o
JAE P3.2/VHALF

Bl 26-1 VHALF #5313 6 N\ i 15 00
VHALF 8 iy & 5L an ] 26-1 Fiox. VHALF PER =4 — AN S H HE,
ZUE VHALF RS T4, FEREFFH0T: VHALFEN=1; P3_AN[2]=1, ¥ VHALF H
JE4 L P3.2 51

26.2 VHALF {&iRES{=ES

VHALF fit & 77 783 55 3% 25-1,
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ad FU6812x2/61x2
27 iB

FU6812x2/61x2 HEA 3 MNEidEMris Bk GER0, 4778 AMPO. AMP1. AMP2.
AN BENG . FU6812N/S. FU6861N/NF H KK 1 AMEi AMPO.

AMPXEN

AMPXP DX}——~ —+

AMPXxO

AMPXM DJ——| —

K 27-1 BHEBOKREYOR K

27.1 iEHUEFiSEE

27.1.1  BBLEHEIRISEN (AMPO)

BHGEREWE 27-2 Fis.

AMPOEN

P3.1/AMPOP [X}—— -

P2.7/AMP0O

P3.0/AMPOM [ X} —

K 27-2 BR£E iRtz i (AMPO)
R EAL RE B A B R, WL E: AMPOEN=1.
RRER BRI T N oot R (R B LG ] 27-2 B . {868 AMPO SEJ8CRT, 7 5% 8 I U
FEH=A GPIO M=, B P2.7, P3.0, P3.1 &4, & P2 _AN[7]=1,
P3_AN[1:0]=11B.
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27.1.2  tHEHREE (AMP1/AMP2)

27.1.2.1 AMP1

AMP1EN

P1.6/AMP1P <}——/ +

P2.0/AMP10

P1.7/AMPIM [X}—— —

27-3 AMP1 I\ HAE X5 BIEY 1B
IR G A B AMPY, FRECE: AMP1EN=1.
HH FRLIATIZ B i N B it P 5 BN 27-3 BT (RS AMPA I8 80T, B 26 K2 UM 55 11
=AY GPIO DAz, B P1.6, P1.7, P2.0 & MiENiE=X, %& P1_AN[7:6]=11B,
P2_AN[0]=1B.

27.1.2.2 AMP2

AMP2EN

P2.1/AMP2P D<}——~ +
————X] P2.3IAMP20
P2.2/AMP2M X<} —

& 27-4 AMP2 SN tH4E X pad BYIES
U R B A FLR IS I AMP2, FHECE: AMP2EN=1,
HE EEL AT TR A N S R S N P 5 B P 27-4 Bl AR AMP2 3B J8RT, B2 18 5 13 U
K= GPIO A s, B P2.1, P2.2, P2.3 &8 =, % & P2_AN[3:1]=111B.
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27.1.3 B PGA 18R, 3 HiEHEPZIS PGA

Z  AMPO_GAIN
S 001->2X
S 010->4X
< 011->8X
1kQ P3.1/A0P “ 100>16X
M AAN——— +
& Vout
Q P3.0/AOM
—Vu\l/ii/\,j%L . P2.7/A00
27-5 AMPO T{E7E PGA ZSHIAER
Z  AMP_PH_GAIN
5' 001->2X
S 010->4X
< 011->8X

v, 1kO PLB/AIP “ 100>16X
—ANN—D— +

X Vout
Q P1.7/A1IM
V, Al,\k A @/ o P2.0/A10
& 27-6 AMP1 T{E7E PGA Z57HINIE

5 AMP_PH_GAIN

N 001>2X

= 010>4X

< 011->8X

v, 1ko P21A2P “ 100>16X
—ANN—D— +
& Vout

1kQ P2.2/A2M

Vo A A A X o P2.3/A20

& 27-7 AMP2 T{E7E PGA ESHINER
BICTAELE PGA BExURT, I8 508 IR % A\ i A1 67 4 A\ o 23 0l R B — A 1kQ U HERH . TORfE 5=
Zn FE R
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Z

L

o

o

AMPOM_GND=1 >

v, ko P3.1/A0P “
: &

Vout
P3.0/AOM X
K . P2.7/A00

27-8 AMPO T1E7E PGA IANE (faimIERE GND)

AMP12M_GND=1

1kQ P1.6/A1P

Vi AAA ]
P1.7/A1IM
—

| + /
AMP1EN

Vout
X
P2.0/A10

27-9 AMP1 T{E#E PGA MIANIRZ (FaimAER#E GND)

AMP12M_GND=1

V, 1kQ P2.1/A2P

P2.2/A2M
}—

| + /
AMP2EN

Vout
X

P2.3/A20

27-10 AMP2 T{E7E PGA IANER (faimAER#E GND)

iz L AR fE o PGA AR I

AMP12M_GND/AMPOM_GND
25/64*VREF,

E o r iy Pin R ERSS, WMAKE
50 NS U g4 GND, LI VHALF &% 1 R4 T

2 PGA i A HR# GND I, i b S B Ve v T R T SR R

AMP_GAIN = 2X
AMP_GAIN = 4X
AMP_GAIN = 8X
AMP_GAIN = 16X

Vout=7/6*Vhar+ 7/3*V1
Vout=6/5*Vair + 24/5*V1
Vout=11/9*Vyar+ 88/9*V1
Vout=21/17*Vhar + 336/17*V1
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27.2 BESFES
27.2.1 AMP_CR (0x404E)
% 27-1 AMP_CR (0x404E)
fir 7 | e | 5 | a 3 2 1 0
E RSV AMP2EN | AMP1EN | AMPOEN
eyt R R R R R R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FEB B iR
[7:3] RSV PREEAE
2] AMP2EN f#EEAMP 2
[1] AMP1EN fHEEAMP 1
[0] AMPOEN ffiEAMP O
27.2.2 CMP_AMP (0x40f2)
% 27-2 CMP_AMP (0x40f2)
CMP_AMP (0x40f2)
i 7 6 | s 4 3 | 2 | 1 0
ER DAC D 0 AMP_PH_GAIN[2:0] AMPO_GAIN[2:0] CMP3P4M_FS
B RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
FB B iR
[7] DAC D 0 9 Az DAC H¥is fe (A HHis
AMP1&2 PGA iZ BUR K A5 50 B ( HOARRE AR 8 SR 51 e 1kQ HFH)
000: JBUK f5 2 AR AL B
001:2X
010:4X
[6:4] AMP_PH_GAIN[2:0]
011:8X
100:16X
101:4%F
110/11 LR RS B AN L B
AMPO PGA 12 BUBUK 5 8015 B (O EU R 2 S8 51 T 1kQ HFH)
000: A AL R AL B
001:2X
[3:1] AMPO_GAIN[2:0]
010:4X
011:8X
100:16X
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101154
110/11 1R A5 45l AM BB A B
P27 CMP3 IE5i 1 CMP4 i ThREFE RS & P34
(o] CMP3PAM_FS 0:Disable 1:Enbale
27.2.3 TSD_ADJ (0x40f3)
2 27-3 TSD_ADJ (0x40f3)
TSD_ADJ (0x40f3)
fr 7 6 5 | 4 3 2 1 0
A F5 RSV AMP12M_GND | AMPOM_GND | TSDADJ3 | TSDADJO 0
Eayit) 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
FEB R HiR
[7:4] RSV N
3] AMPIZM_GND ﬁﬁ;fa, AMP1&2 PGA #EzUIs) P17/P22 B N 4% GND, IGH VHALF=25/64%VREF
0:Disable 1:Enbale
2] AMPOM._GND ﬁﬁﬁ_ﬁ, AMPO PGA 55X P30 i PN #0482 GND, LK VHALF=25/64%VREF
0:Disable 1:Enbale
5 EVT FILT H&
TSDADJ3 N ifii, EVT FILT[6:5] A (a7, TSDADJO 0 M fKAr
T
TSD_ADJ[3:0] C)
1000 65
1001 70
1010 75
1011 80
1100 86
(1:0] TSDADJ3/ 1101 91
TSDADJO 0 1110 97
1111 103
0000 105
0001 115
0010 120
0011 128
0100 135
0101 142
0110 150
0111 N
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28 bR

28.1 LbERERiR{EiIRER

28.1.1 Lbikzs CMP3

[9p)
i =
52 4
S22 [a)
50 o
2
P2.0/ADO D S
(@)
P2.3/AD1 ]

P2.7/ICMP3P/AD4 | >

P2_AN[6]
Pz_OE[elj:}\L
P2.6/CMP3M | >

CMP3_OUT

VREF

_ 8Bit

DACODAT[7:0] —
DACOEN

28-1 L 4s CMP3 [ff N A5 5

R EERE LA 3 CMP3, i E -

1. FCB SNSRI, ISR E 9 DACO 4t il FH AR R BB A N o FH A0 FL i Y
SHWER, 2 P2_AN[6]RI P2_OE[6]FI & 1. {f DACO 4ithifF hZ5 dEmt, W
5. P2_AN[6]F1 P2_OE[6][AII & 1, F % 7E P2.6 it 71 GND 2 8] hnfa g i 28 (477 100pF,
Gt 5 7 %4 DACO # i Fase)

2. Fl#E CMP_CR1[CMP3MOD], E#fsmA. AN = AR

3. T B CMP_CRA[CMP3HYS], #b#E7 iR

4. ¥%H CMP_CR1[CMP3EN]=1, {{if% CMP3

PG A 3% (0 N it et 2 (0 51 e 1) 28-1 BT

CMP3 5 =t A :0i%4%, B CMP_CR1[CMP3MOD]#E .
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CMP3HYS
CMP3EN

P2.7/CMP3P/AD4 H
+

P2_AN[6]
P2_OE[6] j CMP3_OUT
P2.6/CMP3M [ »—— -
VREF
CMP3MODIL:0]=00
| 8Bit
DACODAT[7:0] DAC
DACOEN

28-2 CMP3MOD[1:0]=00B, %% & LisssMi AR

CMP3HYS
CMP3EN

CMP3MOD[1:0]

P2.0/ADO | >
P23/ADL | >

P2_AN[6]
Pz_OE[G]i}\t
P2.6/CMP3M [ >

CMP3_OUT

VREF
CMP3MODJ[1:0]=01
_ 8Bit
DACODAT[7:0] —
DACOEN

28-3 CMP3MOD[1:0]=01B, &FM LIS NET

REV_1.03 269 www.fortiortech.com



Fortior Tech

-~ FU6812x2/61x2
z o
g€ 2
[ON®) (@)
>
P2.0/ADO | > ij =

P2.3/AD1 D—‘ *

;
P2.7/CMP3P/AD4 | > Va CMP3_OUT
o _
P2_AN[6]
P2_OE[6] :
47

P2.6/CMP3M | >———

VREF
CMP3MODI[1:0]=1X

8Bit

DACODAT[7:0] —  ~

DACOEN

[E] 28-4 CMP3MOD[1:0]=1XB, i%&#F=LLisSMNIER,

28.1.1.1 BEERERP

BEZR AR 2 BEZ R AR5 5 BT, H 304 DRV_OUT[MOERE %, #irth = W HiE,
1N ERS), DUARIMEY SR BN E K. A8 EVT_FILTIMOEMD]=01, P&y H4H
B, RN IR . BB EVT_FILT[MOEMDI]=00, /=4 {39 HIEA S B )k g
B2 BRI il

RELE RS S v AR & EVT_FILT[EFSRCLE S H L 8% CMP3 724, sl il i 43 v
INTO =4 . 4 5 4hE IPM BEER 46 AL, IPM 1) FALUT {558 INTO AH, BE
EVT_FILT[EFSRCI=1, i@ 41 i INTO f= A BEZ FL IR RY 5 5, BEESHCRAP o BT g A e T INTO .
fic & EVT_FILT[EFSRCI=0, BRZLHFIRYE S HELELS CMP3 774, @il LB BEEL FRAE BRI
UM, PARYES, SRRy ik L CMP3 1 T

BELE i R H A I N5 S AT LA B EVT_FILT[EFDIV] = 0 fEfEyEd ohfg, @it
EVT_FILT[EFDIV]=01/10/11 B8 %6 FE 4/8/16 /NIHeh A . i AeuEkThae, IEREH1E 5S4t
JEPL RIS 5 K HELEIR 4~5/8~9/16~17 b & 1.

4 CMP3 H T BREZR ARSI, W ATC A P A B B ez DG T e L o, SR B ORI E
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CMP3PHLJE (V) A

P26 or DACO

\J

1
CMP3_OUT 0

\J

MOEMD = 01
EFSRC = 0
MOE

EVT:FILT
28-5 BT R R XH MOE & HE

e & CMP3IM A_ETHE P 4 i, BL B EVT_FILT[MOEMDI]=01, /= {547 F 44 | 3h o %
[FI EARERSTRINT, BB EVT_FILT[EFSRCI=0, BEZE AL (R4 15 5 d LB CMP3 2k, Jlit bl
BERELR L ORFERL R (A, PEARYE S . BCE EVT FILT[EFDIVI=01/10/11 & FJE % FE 4/8/16
AN B R, e FRNE IS BS54 EE IR AT IS 5 KMEEIE 4~5/8~9/16~17 I Bh &3, &K
28-5 7N, LA IR S U i T R A LR B, CMP3_OUTL 4 1, 724 CMP3 Lha
Wi, 23 EFDIV 35 i [ 355 MOE (MOE #& %), 6 B #oeHr, M2 4 7EH .

28.1.1.2 ZiRPRiT

EPE RN T BLDC 17 3kd%], L& EVT_FILTIMOEMD]=10, /=4 {&¥FHiFH3hxK
Mg, & DRV it #as i Bt 0 3 3R MOE: L& EVT_FILT[MOEMD]=11, 7=/E{rfrgift
HahkHAmt, /£ DRV THEE 0 L. H i alidEbe Sus H 35 MOE.

B RFA T AL E CMP_CRO[CMP3IM], A x4 CMP3 (i, WRANTHZ i, ay LK
CMP3 [y rhbr I e i BN BRAR, RIS — 2 1) CMP3 Hh I A0 1 R 4

A

Limit [ S e
\/

\

DRV_CNTR

\j

MOE

\J

28-6 MOEMD=10 H 2 )32 % [ i
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Sus

\j

MOE

\j

28-7 MOEMD=11 #5225 PR i

28.1.2 LbEEE CMP4

HLias CMP4 N—IRHFHLE S, % 28-8, MILAMRHIT 0 HIWE Ak CMP4 FIHH R oL
HHCE CMPSEL ik # L get 5 5. A CMP4 i, CMP3MOD[1:0]4°f¢ N 01B. CMP4 — AN
FOM{E R, Aca CMP3 fift BLDC J7 i 32 il s 32 9 PRI
WFEffRe CMP4, BCE CMP4 1AL
P2 AN[3]=1. P2 _AN[7]=1, Bc & P2.3/CMP4P il P2.7/CMP4M 5| Jl AL 2,
CMP_CR2[CMP4EN]=1, fiifig¢ CMP4
fic & LVSR[EXTOCFG]ly CMP4 fii )z #3 H IK INTO
TEBRANE AT INTO AR, W& INTO fih & #s, {HEESNH T INTO
ML AR 1 E 0 BRI il S R kT INTO

o > L Do

P2.3/CMP4P | >
—» CMP40OUT
P2.7ICMPAM [ > 5 INTO

28-8 CMP4 &R~ =&

L+
% CMP4EN

28.1.3  LLE:EE CMPO

LA CMPO A 2R, HAARIEACE [ 30 (RS CMPO. CMP1. CMP2, wJ - sLif
For I F B3 1 () A B RN ek

L 2% CMPO [ 3 %0 {5 5 CMPOOUT~CMP20UT 254858 TIMA [ 3 AR R R Hupbi e,
PR A CMPO /i 75 A f TIMA_CR3[T1TIS]=01B, CMP_SR 5T CMPO K45 14 & T CMPO
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74, I CMP_SR 3T CMPO 45 23T HALL 15577 4.

CMPOMODI[1:0]=00B, #E#Jop B HFH 3 thiasti. %K 28-9, nfH T /MNER O s f
B0 R (Y AL BEMF A3, #7046 A3t [ 52 42 P1.5/CMPOM, 1E % N\ ¥iii 4 P1.4/CMPOP . P1.6/CMP1P,
P2.1/CMP2P, 2%} ikt 4% 2 CMPOOUT. CMP1OUT. CMP20UT.

TN E I 3 AR AR A
TIM1_CR3[T1TIS]=01B, & tbikaslE AN
CMPOMOD[1:0]=00B, #&4%Jo N & HFH 3 Hhiad it
Pl _AN[6:4]=111B, P2 AN[1]=1 Fit & AH %55 1 AT
P1_PU[5:4]=00B, SEA{ERIJY 00B, WITCIEMAT 20k bk
fi® CMPOHYS[2:0], & E & EHBHM AL, EA{E% 000B
CMPOEN=1, {fifgtbia%

FEJPARYE 75 2200 B CMPOSEL[1:0], k#— M Z AN, S% %K 28-3 2 CMPOSEL i
EL5 2% 20 99)3% & 27 47 4% CMP20UT~CMPOOUT, Ejl CMP_SR[2:0]

© N o o A~ w DdPE

CMPOHYS[2:0]

CMPOEN
k— CMPOSEL[L:0]

PL4/CMPOP | >
— CMPOOUT

\§+
|

PL6/CMPLP | >

\§+
|

— CMP10OUT

P2.1/CMP2P [ >
PL5/CMPOM | >

— CMP20OUT

g

CMPOMOD[1:0]=00B

28-9 CMPOMOD[1:0]=00B, iZiFFAEHEM 3 tbim RN, ATATHRMNER SO SBEEER TS
#1 BEMF #8371

CMPOMOD[1:0]=01B, &AM EHIH 3 ks, %K 28-10, nTHTHNE B A
mOUEBE R AL BEMF A, B A o v B N B R B 0 AL, IER 3R OY - P1.4/CMPOP
P1.6/CMPIP. P2.1/CMP2P, 52 %R [¥4itH 435l 2 CMPOOUT. CMP1OUT. CMP20UT.

P HRE 3 B RS A AR L

1. TIM1_CR3[T1TIS|=01B, it ELia$tE A

2. CMPOMODJ[1:0]=01B, %A N E HPH 3 Euigeisiat

3. Pl _AN[6]=1,P1 AN[4]=1, P2 AN[1]=1 Mc & 55 0 Bt =R

4. P1_PU[4]=0, EAMERIN O, WTCAEM R ZHg I
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© N o »

fic & CMPOHYS[2:0], # & 7 Zila Ik, S Ai{H %y 000B

CMPOEN=1, ffifglbia%

FE PP AR YE 75 2200 8 CMPOSEL[1:0], iE#— B2 BN, %% 28-3 < CMPOSEL #iiA
FL A st 23 59)3% 2 25 47-4% CMP20UT~CMPOOUT, HI CMP_SR[2:0]

a4
=z
I W v
SRR
p
5 33
P1.4/CMPOP +
L /) >—+— CMPOOUT
PL6/CMPIP | > +
/) >—+— CMPIOUT
-
P2.1/CMP2P P
L ya — CMP20UT
o —

CMPOMOD[1:0]=01B

28-10 CMPOMODI[1:0]=01B, %#ZFHAREHEHE 3 LLEER
AATFEREEMF LS EEA B BEMF &0

CMPOMOD[1:0]=10B, &+ 3 %7 lWaE, 2%/ 28-11, oM T %7 HALL AWkl
L A E . Hu AN P1.5/CMPOM. P1.7/CMPIM. P2.1/CMP2M, 52 %R ) 1E 4 N 343 )
9 P1.4/CMPOP. P1.6/CMPIP. P2.1/CMP2P, 5 %440 Alik % CMPOOUT. CMPIOUT.
CMP20UT.

3 ZEo A A A AR

1.

© N o o A~ W Db

TIM1_CR3[T1TIS]=01B, %% L s F i

CMPOMOD[1:0]=10B, #£H 3 %43 b g =X

P1_AN[7:4]=1111B, P2_AN[2:1]=11B At & 5 1 AR R

P1_PU[4]=0, EAERIN 0, WnJofEokn] Zng P

i & CMPOHYS[2:0], & 7 Z MR g, EA{E >y 000B

CMPOEN=1, ffigeltds

TP AR 75 2260 B CMPOSEL[1:0], JE#—BEsiZ N, %% 28-3 2 CMPOSEL i
Eb 5w 23 79103 2 %5 /748 CMP20UT ~CMPOOUT, El CMP_SR[2:0]
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o =
 zd
335
P1.4/CMPOP N
L ——— CMPOOUT
P1.5/CMPOM -
P1.6/CMP1P N
B // >—+— CMP1OUT
P1.7/CMP1IM -
P2.1/CMP2P N
L /) >—+— CMP20UT
P2.2ICMP2M | >———1-

CMPOMOD[1:0]=10B

28-11 CMPOMODI[1:0]=10B, %% 3 Z/LizsER
AT E45 HALL SNBSS B A FALE

CMPOMODI[1:0]=11B, &R EEN, SHKE 28-12, FMAui% P1.5/CMPOM, 1EfIA
¥ty P1.4/CMPOP. P1.3/CMPI1PS, 52 Xf it 73 7)ik 2 CMPOOUT. CMP1OUT.,

PIGREE Y S e =

1. TIM1_CR3[T1TIS]=01B, i%&# LBl NN

2. CMPOMOD[1:0]=11B, kXL getsi=t,

3. P1_AN[5:3]=111B, P1_OE[3]=0B At & 5% 1 AR

4. PI[5:310 b4 L B AT AR 95 75 EL% % JT /5 P1_PU[5:3]=111B 8¢ 3[4 P1_PU[5:3]=000B, & fif.
HN 0, ekl ZugtD . XU, PI[S:3IM ER A TRk G R, — K
T R IR
fi® CMPOHYS[2:0], & & & AR L, EA{E % 000B
CMPOEN=1, ffifgtti#%
FEFP R 7 2200 B CMPOSEL[1:0], i&d% B2 RN, %K 28-3 2 CMPOSEL #iiid
FL 2% L 20 99)3% %7 /7% CMP10OUT. CMPOOUT, El CMP_SR[1:0]

© N o O»
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g 9
a4
Lz
I w 2,
£z
E% O O
P1.4/CMPOP +
L ——— CMPOOUT
PL3/CMPIPS | > r+j
——— CMPLOUT
P1.5/CMPOM [}L

CMPOMOD[1:0]=11B

& 28-12 WL EN
Fhiseds 0 IRy H T ATl PP A7 28 1 B, PTAR RS2 Br 75 SR FC B A H 1 1E SR i L. .

A AL 2.l oUT
CWPX >

VIN—%—

CIRCUIT CONFIGURATION

Positive Hysteresis Voltage
(Programmed by CMPXHYS Bits)

A
Negative Hysteresis Voltage
(Programmed by CMPXHYS Bits)
vIN- —% 7
INPUTS
VIN+ )
Vou
OUTPUT
VoL
Negative Hysteresij L
Disabled Maximum
Positive Hysteresis Negative Hysteresis
Disabled -« L
Maximum

Positive Hysteresis

28-13 EL3REE 0 iR N H B
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28.1.4  LLEREEREE

i 28 AR DD E 2 H T BLDC IR0 RSD ThRg, 1E &5k B T RS0 B K o< T4
N AT BLDC ¥X5h1E 2% XFE, BT RSD 1557 RSD LU a8 KAt

delaytime delaytime

PWM output ! o | : i

" i }anFfdelay ;

PWM of CMP : | ‘ fure | :

| T COFM|
PWM ON Sampling interval ! ! H
> €

CSOND CSOND |

28-14 PWM ON RH£E

PWM %t (PWM out) 5z i 1| LLEL AR T HUAHXT T PWM BV ERIEFEER, FEZLUFHRER
SO ARBNEBH RN, mos T RIEE, BRI AN EIR MR B, BT delaytime Jy IC
B 1 PRSP 38 e A G DN 1 PSP PR SR I T o FEREAT 5 RSP SRR I SRAE IX ) A8 LU B b SR 2
EHSERT LY, HE R E RIS [E CSOND LLkid (iR LA & MOS EIF KR . RN, HARE
CSOFFD A, SRAE DX IR (1 285 AR 20 0585 i PWIM 5 B4 5 2E18 CSOND,  EH SRR R A B
M EAERH A B s i (PWM of CMP)RTXT . [ i), i1 B CSOFFD FRIMEL {15 S s KA T
7 PWM out 3 I [£S4EIR Toffdelay(Toffdelay=CSOND- CSOFFD)/i5 <4 .

delaytime delaytime
PWM output | | i i
PWM of CMP | — T g l j
! : | csorm|
PWM OFF Sampling interval ! | ,l <
> <« >
CSOND " CSOND

28-15 PWM OFF RFfAE

[FIRE, EREATAR PR I SR DX 1) B 12 P 2 b S Prise B RS- r (0%, BB R
5} /5] CSOND DA 48R LA Kz MOS EIF K E .« RN, AN E CSOFFD IME, RAFEX ] 4,
W ZIAE Rt PWM 3% ETHE G IR CSOND,  BER SERRRFE & 1 LA EK H B a8 AR P
(PWM of CMP)FTxt RST8], #i B CSOFFD FME 1552 bR KA & I /E PWM out 3 I FHE ZEIR
Toffdelay(Toffdelay=CSOND- CSOFFD))i % 4.

W PWM %t B LU AR I REIR J77¥2:: W B CMP_CR3 Zi 745 11 SAMSEL=00 %% il Lb 3548 K i
Uife, W& CMP_CR3 {74 CMPSEL i th %87 LU AL 28 B LU RUE, A RE PWM Ha th AT LL R 2%,
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FENHE 2 ELE LEAC A BRI SE , B PWM it AT EE A28 R HY 22 [F]SE SR

28.15  thik=Rkath
DU EL R BT B ) B B e R 8RR 1 CMP_CR2 25774411 CMPSEL 4% rf— Mt

B E T 2R E 5
28.2 lLEESFSE

28.2.1 CMP_CRO (0xD5)

% 28-1CMP_CRO (0xD5)

fir 7 6 5 | 4 3 2 1 [0
2 CMP3IM CMP2IM CMP1IM CMPOIM
Byt R/W R/W R/W R/W
gpfs | o | o o | o o | o o | o

FB R iR

H G FRCMP3H R =,

(76l CMP3IM %4 CMPOIM #iik

H G PRCMP2 7 i =,
(4] CMP2IM %% CMPOIM #iik

FL G PR CMP 1 H R =,
5:2] CMPTIM %% CMPOIM #iik

H 5 2R CMPOH R =,

00: A=A RN
[1:0] CMPOIM 01: LEFH =4 b b

10: NS b

1M: ETH R BRI A b

28.2.2 CMP_CR1 (0xD6)

% 28-2CMP_CR1 (0xD6)

fir 7 6 | 5 4 3 2 1 0
% | HALLSEL CMP3MOD CMP3EN | CMP3HYS CMPOHYS
KA R/W RIW RIW R/W RIW RIW R/W R/W
ShifH 0 0 0 0 0 0 0 0
TB AR iR
HALL {5 54 AL #%
[7] HALLSEL 0: P0.2/P3.7/P3.6
1: P1.4/P1.6/P2.1
[6:5] CMP3MOD PR 3 I IE A\ sk £, 275 [ 28-1, i A\ diii4% P2.6 B DAC
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B o
00: FIEH AR, P2.7 HEIEMI NG, S%KE 28-2
01: WELA#sAE, P2.0 F1 P23 #EIEM NG, S%E 28-3
1X: 3ERAEE A, P2.0. P23FIP2.7H:IEHI NG, %K 28-4
L e 3 fdfE s
[4] CMP3EN 0: Affige
1: ffife
L s 3 HR A B
[3] CMP3HYS 0: iR
1: AR
CMPOE i H 3% 4%
000: JoiR¥s
001: +2.5mV
010: -5mV
[2:0] CMPOHYS 011: +5mV
100: +5mV
101: -10mV
110: +10mV
111: +10mV
28.2.3 CMP_CR2 (0xDA)
2 28-3 CMP_CR2 (0xDA)
fir 7 6 | 5 4 3 2 | 1 0
EA S CMP4EN CMPOMOD CMPOSEL RSV CMPOEN
eyt R/W R/W R/W R/W R/W R/W R/W
SRt 0 0 0 0 0 o | o 0
FE ZFR Ei::3%)
ffERE LR A CMP4
71 CMP4EN 0: AMflife
1: ffigE
L 2% CMPO/1/2 HAR ¥ B
00: JGAE MM 3 LR, %K 28-9
[6:5] CMPOMOD 01: AHNEMMH3 WEHEENX, SHE 28-10
10: 3 ZrlbiRail, %K 28-11
11: XA, CMPO. CMP1 T.YE, CMP2 AN TAE, &% 28-12
Phdc s 0 MmOl &k, 5 CMPOMOD H&MH, %/ — i E
CMPOSEL=00. 7f BLDC Rl F, TIMI1 4[4 34%4] CMPOSEL, i&Z%HiH
[4:3] CMPOSEL o
fiE e
CMPOMOD | CMPOSEL hfefiik \
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00

00

Fc#s CMPO/1/2 [AIB TAE, 3 AN Hhis %
N #1#: CMPOM, {4 & K 1E % N\ b
CMPOP. CMPIP. CMP2P 43455 A 3474
Adifi CMPOM  FbA, L 45 3 fllik &2
CMPOOUT. CMP1OUT. CMP20UT

01

th#i % CMPO T./E, CMP1/2 [RNE, 1Eimis
CMPOP, 114 CMPOM, i Hi3: CMPOOUT

10

th#i % CMP1 T./E, CMPO/2 [RE, 1Eumis
CMPI1P, 1 CMPOM, % Hi#: CMP1OUT

11

th#i g CMP2 T./E, CMPO/1 [RE, 1E¥mis
CMP2P, 18 CMPOM, i Hi#: CMP20OUT

01

00

e #s CMPO/1/2 [AIB TAE, 3 AN Hhids %
Nt 382 9 B BEMF HLFE A0 s, 4 5
F 1B N CMPOP. CMP1P. CMP2P 4
i 5 8 3L G N CMPOML bR, Hof 45
4 J % £ CMPOOUT . CMPIOUT .
CMP20UT

01

LG 28 0 164 CMPO SF . [ 204, 1E 3
% CMPOP, fiuif N E BEMF FEBHA AL
M, %t CMPOOUT

10

LG 28 0 164 CMP1 %F M )3 204, 1E S
% CMPIP, fiuii N E BEMF HLBHA L
M, %t CMP1OUT

11

FLiC 2% 0 33 CMP2 X M s 24, 1E i
$: CMP2P, fiuif% N E BEMF HLBHA AL
M, %t CMP20UT

10

00

LLigs CMPO/1/2 [AIIN A, 3 AN IE
iy N34 548 CMPOP. CMPIP. CMP2P,
5 2 % L £ B N S 4y i B CMPOM
CMPIM. CMP2M, H#ith &Ry aliks
CMPOOUT. CMPIOUT. CMP20OUT

01

FL#C 28 0 33 CMPO X M s 24, 1E %
NIt CMPOP, % N\t CMPOM, %t
¥ CMPOOUT

10

EbE 88 0 464 CMP1 %M s 404, 1%
NI CMPIP, fdi NimdE CMPIM, Hiit
¥ CMP10OUT

11

EbE 88 0 464 CMP2 ot M o 2404, 1%
NI CMP2P, fidfi Nifidk CMP2M, fii i
B CMP20UT

11

00

FLic 2% CMPO/1 [FIIE TAE,  IEH N3 2 4%
CMPOP.CMP1PS, i N i [ 5 $ CMPOM,
Hodg 45 B4 HIi% % CMPOOUT.CMP1OUT
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01 i ds 0 e CMPO XJ M o T 4H &, BPIE
Nk CMPOP, @i Adind CMPOM, i
H$#: CMPOOUT
10 ELids 0 E$E CMP1 XF M o T4H &, BPIE
i\t CMPIPS, 4N CMPOM,
4 CMP1OUT
11 REE
[2:1] RSV (DA
fifig LA CMPO
[0] CMPOEN 0: AMfilifE
1: ffiRE
28.2.4 CMP_CR3 (0xDC)
% 28-4 CMP_CR3 (0xDC)
fir 7 6 | 5 4 3 2 1 0
4% | CMPDTEN DBGSEL SAMSEL CMPSEL
it R/W R/W R/W R/W R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0
FB 2R i3
FLI 28 AU DX SR A
[7] CMPDTEN | 0: Afiifg
1: ffifig
DEBUGTS i #%
A — P debug(s 54 H 2P0 i [
00: AffifEdebugfls 5
O8] | DBGSEL | o, SR e MBI A (5, o il s At
10: ADC trigger{s 5
M. WWREERFEX ], 255 g it
fii it EL 42 28 CMP0O,CMP1,CMP2 FIADCTEpwm on/ofE R FETIfiE, 5% LU 3e XK
00: TEonMloffsRAE, A MR RFEI
[4:3] SAMSEL 01: HfEoffZFE, HHIECMP SAMRIEIR KAEFF A
10: HfEonXFf, HRIECMP SAMRIEIR KL T A
11: {EonfloffaKAf, HRIECMP_SAMRIEIR KAEH o
Pl i
R LRAHME S B O, S35 R IR
000: Afrt
[2:0] CMPSEL 001: CMPO
010: CMP1
011: CMP2
100: CMP3
101: CMP4
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110: fR¥
111: ADCit- 5 4s R L
28.2.5 CMP_SAMR(0x40AD)
# 28-5 CMP_SAMR (0x40AD)
fir 7 6 5 | 4 3 2 1 0
ER S CMP_SAMR
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 1
FE 2R Ei:13%)
EL A 2$CMPO,CMP1,CMP24E IR IT i SR A i) ]
fEpwm off->on & pwm on->offff, MOSH 1518 A1 ¢ (1 22 T4 s
%%, W ECSONDX L #$CMPO,CMP1,CMP2FEETF i Kk, MM
7:4] CSOND B FHE . THE CSONDIN 7544 SR 5l B 7= AL BB TH AR N
REMCUI 5 }y24MHZ(41.67ns)
FEIR B} A]= CSOND x 41.67 x 8ns
7#: CSOND #Zi>= CSOFFD
N T BLDCHRZNE &5 KA, N TRSDiE 2 % RSDI L4 #8 K AF
EL 4 2 CMPO,CMP1,CMP2 % [ SR RE I ]
7Epwm off->onEk # pwm on->offfit, MOSHE ) Sl fl ¢ & T3 L
25 . PWM 2| LU 28 1T, 15 B CSOFFD B it LL 88 T Bt o
[3:0] CSOFFD B MCUR 1 A24MHZz(41.67ns)
% KL} [A]= CSOFFD x 41.67 x 8ns
7¥: CSOND #%i>= CSOFFD
R T BLDCHRBE 7% KA, N TRSDiIE S % RSDI LU A RAT
28.2.6 CMP_SR (0xD7)
# 28-6 CMP_SR(0xD7)
fir 7 6 5 4 3 2 1 0
CMP30 | CMP20 | CMP10 | CMP0O
EA S CMP3IF | CMP2IF | CMP1IF | CMPOIF
uT uT uT uT
eyt R/WO R/WO0 R/WO R/WO0 R R R R
SAME 0 0 0 0 0 0 0 0
FB 2R R
ELECMP3 ) i bRic
CMP3li 724, ZALHBEFE. & HRHEO.
[7] CMP3IF 0, Fodi i
1. T A
ELECMP2) HH i bsic
[6] CMP2IF CMP2h b st 7= A, AL AR E . & B0, R E
TIM1_CR3[T1TIS]=01b, U AHALL H Wiksic.
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0: LHEM™E
1: PR A

(3]

CMP1IF

ELAZCMPA ) T b ic

CMP1HRMr g™k, b HBEPEE . &l S0, W E
TIM1_CR3[T1TIS]=01b, 75 NIAHALLK HHibRic.

0: JEHFIFr-4

1: WTEEE A

(4]

CMPOIF

ELAZCMPOF b ic

CMPORr it 2k, hr HBEAEE 1. &l T, W E
TIM1_CR3[T1TIS]=01b, 75 NIAHALLEK HHibRic.

0: JEHFMF4

1: PTEEE A

(3]

CMP30UT

ELELCMP3 Y EL B 45 R
0: CMP324ij (1 ELE 45 R N0
1: CMP3 47l LEAZE RN

(2]

CMP20OUT

ELELCMP2 ) L 45 2R

WA ETIM1_CR3[T1TIS]=01b, 75 MIAHALLK) M HiHL~F.
0: CMP2:4i i HLA45 R N0

1: CMP24 i i) EL 45 R 91

(1]

CMP10OUT

ELELCMP 1R EL B 45 R

WA ETIM1_CR3[T1TIS]=01b, 75 MIAHALLK) X HiHL~F.
0: CMP14Hi 1 HE A4S R U0

1: CMP1 4TI EL A S SR

0]

CMPOOUT

ELELCMPO EL A 45 2R

WA BTIM1_CR3[T1TIS]=01b, 5 W AHALLK 4T HLF .
0: CMPO4HT 1) L4 - 90

1: CMPO4HiT I EL A4 SR 1

28.2.7 EVT_FILT (0xD9)
42 28-7 EVT_FILT(0xD9)
fir 7 6 | 5 4 | 3 2 1 | o
25 TSDEN TSDADJ MOEMD EFSRC EFDIV
eyt R/W R/W R/W R/W R/W R/W
SR 0 T 0 0 0 o | o
FE R i)
Temperature sensor detect enable. i /5 BN M 1
(71 TSDEN 0: Affife
1: fEfE-
[6:5] TSDADJ Temperature sensor detect adj. & & BN . W3R27-3
[4:3] MOEMD MOEfE S i {47 EFfdfig
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A R F I PSR 2 f MOERE {41 22 Al e

00 : MOEAHIEE

01 : MOEH#EZ

10 : MOEHZhEZ, HIEDRVIEEM s it A 3l #fEMOE (EZH
THBEO

11 : MOEHZNHEZE, HIEDRVITERM Lii. i HrFekifRR5us A 3l ff
HEMOE (FZH T

BEEG HLU ORI S 8 AR B AR

2] EFSRC 0: LLEAICMP3, fRI ki iCMP3rH i
1: AMHARETINTO, CRY A W AR TINTO
RELR L IR R AP S A I 0 P
00 : AJEJ
[1:0] EFDIV 01 : 4 RENEHEH
10 : 8 ARG E Y
11 : 16 RS0 E
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29 HjFER
29.1 LDO

29.1.1  LDO t&RAYIE(EIHEE

VCC VCC_MODE

X X
v l
EN
LDO5 » | VDD5
e
LDO18 » < VvDD18
FUG6812/61/62

29-1 FYFEAELTREAE K
LDO FEH0 . ) o S SLUTE] 29-1 Bz LDO (4 A % A\ FLJE % & %2 5V VDD5 AT 1. 8V VDD18,
G TR R A SRR AN 5 - A 4t F, o VDDB RIS N LDOS 7= AR B A4, Y VCC_MODE

FU6812x2:

R Y T 7 (VCC_MODE=0).  VCC=5~24V. Z%[& 29-2

XU AR K (VCC_MODE=1), VCC2VDD5. VCC=5~36V, VDD5=5V. Z#& 29-3.

FLHLYRAC R AR (VCC_MODE=1). VCC=VDD5=3~5.5V. Z¥%[& 29-4,
FU6862L/Q:

B IR AR (VCC_MODE=0). VCC= 12~20V. ¥ 29-2
FU6861Q2:

3 1. VCC_MODE=0, VCC=5~24V, VDRV=7~18V

i 2: VCC_MODE=1, VCC=VDD5=3~5.5V, VDRV=7~18V
FU6861N2/FUB861NF2:

i 1. VCC=5~24V, VDRV=7~18V
YE&: VCC_MODE=1 fjHiJE Jy VDD5
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10u
VIN 6
VCC_MODE
vCC B mll
L
EN VDD5
LDO5 >
2.2u

VvDD18

y

W
HH

LDO18

2.2u

FUB8xxX

29-2 H EL Y e s A QPR R

10u
VIN h
VCC_MODE
VvCC <]
v J>
EN VDD5
LDO5 > <15V
. 2.2u
vy =
VvDD18
LDO18 >
2.2u
FUG8xx T

29-3 X HEL A 3 LR 2
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10u
A
= /|
VCC_MODE
\Yele: <
/ i
EN VDD5
LDO5 > <] VIN
. 2.2u
vy =
VDD18
LDO18 >
2.2u
FUGB8XX /]\\

29-4 LR AR LR Pl U 2
29.2 {REIEM
2021  (REASTIHSEBRIS(EEE

vCC
LVRSEL[1:0] ——»| RST
LVWSEL[1:0] ———» LVD —» LVWF

LVDENB —»dEN

29-5 i H A A B
TR ARG B AR, FRCE A . LVDENB=0,
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29.2.2 CCFG2:RST_MOD (0x401D)

R 29-1 R A I HAH R 75 17 4% 1

fir 7 6 5 4 3 | 2 1 0
275 LVRSEL WDTBTEN | WDTRSTEN RSV LVWSEL
% | RwW | Rw RIW RIW RW | RW | RW [ Rw

gfef |0 0 0 0 0 0 0 0
FE ELi R

I HLR B A7 L R R0 o IR H R A A ) 52 VDD5 ) FE AR
00: X}Miff) VDD5 &AL HLE N 2.8V
7:6 LVRSEL 01: XN ff) VDD5 & A7 HLJE N 3.0V;
10: XfMiff) VDD5 & A7 HLE N 3.5V;
11: %R VDD5 & A7 5N 3.8V

5:2 HSHER 34-2.

{0 P FE T L R A B P JE T R 2 VCC 1 H FEAA
00: Xf[if VCC T HifE 3y 7V

1.0 LVWSEL | 01: s Bifts VCC T /5 N 8V

10: R VCC T i g OV

11 %R VCC HE HUE 9 10V

29.23  CCFG1:CK_RST_CFG (0x401E)

R 29-2 (TG B ER AT 577 A7 45 2

fir 7 6 5 4 | 3 2 1 0
“# | LUWWENB | LVWIE | WDTEN RSV FCK_SEL RSV
KA R/W R/W R/W R R/W R
AV 0 0 0 0 0 0
FB &7 i3
I L T B
7 LVWENB | 0: f#if
1. %M
VCC kR E S 2 b b {figE, B LVWSEL %52 VCC T2 i [ {1 -
6 LVWIE 0: K \ e
1. ffifE, & H B EEEEZEPWGE, B0 AF % EEZ a0 Bk (B
LVDENB=0).
5:0 HSHEE 341,
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29.2.4  LVSR(0xDB)
# 29-3 LVSR(0xDB)
fir 7 | e 5 | 4 | 3 2 1 0
4 RSV EXTOCFG TSDF | LVWF | LVWIF
KA RIW RIW RIW R R RIW
S frf 0 0 0 0 0 0 0 0
FE AR iR
[76] | Rsv BT

[5:3] EXTOCFG

PO £z 1 4MH T 0 it &

000: FCHE PO.0 Jy7h ik 0 #2111

001: FCHE PO.1 okl 0 #2111

010: FCHE PO.2 Jyohlkr 0 #2111

011: ACLHE PO.3 AhHH T 0 B2

100: ACE PO.4 A4 0 #2100

101: BCE PO.5 A4 H T 0 #2100

110: FCE P0.6 JyohiiH b 0 B2

1M1: FCE LA AR CMP4 % th s A /5 1B 0 #2101

2] TSDF

SEELR A L
0: i I BE SR A TR 8 LR R 5

10 AT AL T80 1 L RS

BRI A R Wi bR S AL(TSDIF, B TCON[S)EC &8, ki
SR R B A I IR AR A o

[1] LVWF

VCC fkHbRiIL

R FE AR IC S 2 i 75 A TR S
0: MRETRARE

10 R A I AR

[0] LVWIF

VCC fik L Hpribrbric

AN i b 2y ga o 19 S S (12 ol S R P e s 1= ol
Wijm, ZhiE—, FREEAhE. 2R, BEEEEE. KB
Wb AERE, ZA A E .

0: LHEMRE

10 KA SR II R
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30 FLASH
30.1 FEFE
® /it 16kB Flash ROM;
® HEANEIX 128Bytes, il 128 MNEIX;
® I 127 NEIX SR X HEERR/ B NEEVE, SR 2R gn FEATE N JRFE s
®  Flash S HFf X #EFR (5 128 B IXBRAM);
30.2 FLA_CR: wmigi=fIS=ss
% 30-1 FLA_CR (0x85)
fir 7 | s 5 4 3 2 1 0
A2 FK RSV FLAERR | FLAACT RSV FLAERS | FLAWEN
it R R R R/W R/W R R/W R/W
BAE 0 0 0 0 0 0 0 0
FB 2R Hid
7:5 RSV N
A AR bR, AT
4 FLAERR 0: X} FLASH H'SH, 4ufsedgbreeEmIh .
1: X FLASH HSR, Jafeolif2brea /s R
FLASH #2515 NEE kAL
3 FLAACT 50 LR
5 1 FonIPUG Flash #4E, Wngmfe. 5%
2 RSV PR
i X HEBR i RE
0: 2
1 FLAERS 1 (ks
HEE: WA FLAWEN A 1 5, FLAERS A &{EH
YR RE
0: 2
0 FLAWEN 1 (s
. HETE FLAWEN A 1K, FLAERS A 2/Ef
30.3 FLA_KEY: FLASH fRiEFrisS1res
% 30-2 FLA_KEY (0x84)
fir 7 6 | 5 | 4 | 3 2 1 0
LR FLA_KEY
K R/W R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0
| =8 | 2% | ik
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FLASH #3/4m f2 T 8125 17 2%

74 FLA_KEY 5 Ox5A. Ox1F H4JF 8 “B /- 4mfe FLASH ZhRE . 25 UT A XS 8
HHAWE K E IR LS, BB N —IRRAE L. 48U, EM—IRE FLA_ CR K
FMEH 218 FLA_KEY FaR 8.

7:0 | FLA_KEY
- B A% 2 17 s N EOIRAS, 6 AR [EI )& 0x00:

00: k4

01: Ox5A C&5 N, Z54F OX1F 5A

1. FF8

10: 145

30.4 FLASH BSIZ{EiiEB

1. M=
RS FLASH AR 122 tt, sRZVEIE A Peg il 8 b P A b o4, DA S rbrib b 3

H1 MOVX $54 % FLASH #7241k .

2. BRAEEYERR FLASH B X #0525 5%

Step0 : Disable EA 17 S fH AL

Stepl : {E%77#% FLA_CR 5 A\ 0x03.

Step2: T % /7 # FLA_KEY 5 A SA. Ox1F 47 FLASH H4i.

Step3: HI MOVX f54 [ 75 2L #E5 1) FLASH J5 X ST &1 -

Step4: # FLA_CR.FLAACT 5 1 BIgE NIIHERRIERE, 482 HUT 8GR EIE B3 5Em, I
PR B3 B8

3. WPFHE'S FLASH #iE#1E D I%:

Step0 : Disable EA H1 7 S AF EAL

Stepl : f£ %17 %% FLA CR 5 A 0x01.

Step2: Jil/7 1 % /7-4% FLA_KEY 5 A\ 0x5A. Ox1F 47 FLASH FF4.

Step3: PL MOVX #54-##dlE 5 A\ 245 € FLASH #iuhik

Step4: ¥ FLA_CR.FLAACT 5 1 B R[$4T B 'S 1 F i8R ERAE, RS PATE R G BIERIE N,
IR B8

HEE:

D AR PR 24, EHHT B SERAIER, S0RMFTA . D7k movx #AERE [
rom_code.

2) PLEXT flash B)=F0HdE, A E0 BRI T BRI (B 5 i, HEERR — M XA R 120~
150ms.

3) FEEIX KN 128 F45, fJa—RX (Hibkya R : 0x3F80~0x3FFF) AT fi i ZIIAN 2 4 #B% «
AEATAE TR X IR ATE VT 10 (B4R, 5. #EREIE) (R IXIE, &4 MCU A,
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31 CRC (fEWREISITHEET)

31.1 CRC INHEEE

8 8
Automatic CRC g N Flash
CRC_DIN Controller Memory
o2 -
S, CRCDONE »
= CRCDINI » CRC Engine
< CRCVAL >

16
CRCPNT i
RESULT

8

8
e 2 TO 1 MUX )

" @

8
—» CRC DR

31-1 CRC LIfEHER
CRC (EIRTUARMIG T HIG) AR [ e 14 il 2 T A3 BT — 8 AL A CRC THA 45 R .
WK 31-1 s, CRC #20 CRC_DIN ZF 778511 8 Ar &, THE SEE G 16 745 R R % 2 N F 47
#%, J@iL CRCPNT 1 CRC_DR [AJ#21)7 ] P BB 45 R 27 A7 2%
* 31-1 CRC it 54 i 2 Wik

Fe CRC #7ift ENE2 G 16 HHRR
CRC12 XM 2+XM 1 +XA3+X A2 +Xx+1 80F
2 CRC16 XMB+X M 5+xM2+1 8005
3 CRC16-CCITT XM B+xM2+xM5+1 1021
XA32+x7M26+xM23+x122+xM6+xM 2
4 CRC32 04C11DB7
XM +XAM 0+ XA8+X MO+ XA5+X M +X+1

31.2 CRC16 4pEZInzt
FUBB12/61 483 T CRC16-CCITT fiE ez mist: X0 4+ X2 + X° +1,
31.3 CRC16 EFZiEE

] 31-2 s AT CRC16 HilgJE B K], FU6812/61 KA IFATHIEILEL, XM AT 15
MCU H— RGeS BB AT+ 5 4551
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I L_:>D—j

w6 |_>| |_>| |_>| |—>|10|—>|11

1 D R R s
31-2 CRC16 Hi i J5#E &

31.4 $##FisER

3141 HEEMEDRICRC

FHH AT CRC 1H, HI%LL NP BT
1. RIEFTE, ¥iath CRC_DR, X BA FF 7 :Unf LIVIGEIL: Qi )4G{E 4 0x0000 =k Oxffff,
H4 AT LB L B CRC_CR[CRCVAL]J H¥% CRC_CR[CRCDINIJE 1; W A GG N F B,
A4 AT LA CRC_CR[CRCPNT]#1 CRC_DR Fi & i#4T CRC #JtAH1E
2. [ NEE A A7 35 CRC_DIN 5 AN—/Ni, 1 0x63, MITE R —ANEF e A, CRC 45%
K5 R
3. L CRC 4#: 5 CRC_CR[CRCPNTIN A 1, #AFELIE: Kbk %5 /745 CRC_DR, f3%Im
FHiIHE; 5 CRC_CR[CRCPNTIAA 0, i CRC_DR, f3EUETH%: &I FE Rt e B
CRC 45 %,

31.42  #t=itE ROM &ifE CRC

BT ROM 3 i g XS 8595 1) CRC L, 5% LA NP IRIEAT
WiEA CRC_DR, J7ik[FAH775 CRC ¥l4fifk;

] CRC_BEG B A& 4fl, WEEITHEK ROM LS 5 X

] CRC_CNT 5 N3 4 fH, & E LA R X E45 Ak X 15 X s &

[ CRC_CRIAUTOINTIE 1, (RFEFHEMAL, SRshEshit 5.
B CRC 45 R 177 kA H7 715 CRC B ET v

a b~ W N B
/ ’ s 7 7
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3FFF

0x03FF
128 sectors <«

0x007F

A sector

0x0001
0x0000

1 31-3 ROM i i) 43 [X &

WK 31-3 s, A~ ROM 3t 16K 745, 43 128 4> sector, %5 M sector0 F| sector127.
£ sector B 7 128 NN#17 . fEH#E 4T CRC L& 115, #24f sector [){E CRCOBEG 1] L& 0x00~
OX7F ZIA] AEAT{H, 145 0x00 Fl OX7F; 75 21t 51 sector B ¥{ CRCOCNT 1] LAJ2 0x00~
Ox7F, Lk 0x00 1 Ox7F.

FEE RN, B CRC_BEG KIMEMIMY K, CRC_CNT HI{E M iZA RN i, i
CRC_BEG [¥i{E>5 Ox7F, U] CRC_CNT [f{f HAEZ 0x00, BI N BEiH5 5G4 sector "4 1
CRC fH. Btif, A/ K CRC_CNT M{E % E N 0x01 8 KI¥ME, M CRC #iil#iEfF4 A
PR FITH S 78, CRC 514 Nt 55— sector HF ¥ () CRC fH.

31.5 CRC ZFs

3151 #ZHIFFEE: CRC_CR

% 31-2 CRC_CR (0x4022)

fir 7 | e | s 4 3 2 1 0
e RSV CRCDONE | CRCDINI | CRCVAL | AUTOINT | CRCPNT
HA R R R R R/W R/W R/W R/W

=E0KEN 0 0 0 1 0 0 0 0
FR | A% 137
[7:5] | RSV RH
H3h CRC 1HH SEplibr &
4 CRCDONE
“ fEAZ) CRC ML, AN —A5 0, I HERAARDH 215 1h B
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17 eI, B AR A BN 1, Bl BAFESBOZ — AR Al 1,

(3]

CRCDINI

CRC £ R¥1antb i fe

0: IR TERL

1: IR AT R

APAF R AL I, SRR B 1 SN, A R A A
JIAR e RSP bkt 16 %) CRC 51%, {F25 CRC 4 RAIGAIHIZA:. FTbL, A%
BAFIAX AN AME, S E 2R 0.

(2]

CRCVAL

CRC 45 RAJIG AL -
0: K CRC £5R¥1451t 7y 0x0000
1: K& CRC 45 RAJ4atk )y OxFFFF

(1]

AUTOINT

CRC Hahil 5 fifie.

A MALE 11, & B30 Flash 28 A s B i 8 #t T CRC HH5L. iH5
ikt as )y CRC_BEG, JLit# CRC_CNT 4 k.

E: £ M AB) CRC iFHIhRE |, N HEMICEY, FRIX—M5 1. #t
AU, X AR S R EAFENACE .

(0]

CRCPNT

CRC %5484t
0: KL CRC_DR #FFf7dsit, Uil 16 iz CRC 45 RIMIL 715 (7-0 £ir)
1: B CRC_DR ZAf7ashy, Vili)j2 16 iz CRC 45 A w11 (15-8 £ir)

E: BT CRC WHEMRES WAL, —RERANTHIN CRC 115, —&E ROM HiEfitE
CRC HzhitH. a7 /74 CRC_CR K bit[1]15 A 1, £32HE3) CRC Aalit&Fidie. %=
THHEEA 5 N CRC_DIN 25 {7 a5 4> CRC {8, ] CRC_CR 271725 bit[1] X ¢ 9 0.

31.5.2 MANEIESTFEE: CRC_DIN
% 31-3 CRC_DIN (0x4021)
fir 7 6 | 5 | 4 3 2 1 0
e CRC_DIN
it w w w W W w W W
=X DA 0 0 0 0 0 0 0 0
B 2™ iR
CRC HH 4 N
7:0] CRC DIN R A L 2R BN — RS, CRC Bithit HEEM A CRC 45 it I,
' - FE 44 N B 15 K CRC 455, 37835 )5 CRC 45 %,
VE: ARSI 8, BANEEE HARAF o B b ik R [ 0x00.
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3153 S#REHNSFFEEE: CRC_DR
% 31-4 CRC_DR (0x4023)
fir 7 6 | 5 | 4 3 2 1 0
EAS CRC_DR
KA RIW RIW R/W R/W R/W R/W R/W R/W
Sl 0 0 0 0 0 0 0 0
FB | AW Eiiipay
CRC 45 R4t .
[7:0] | CRC DR | BRREE. HIHAAFAR, SMRYEIEH] 2 474% CRC_CR 45 R84 CRC_PNT 3k
TRIE VI A 72 CRC 45 R I a7 19 i 2 {7 9

e BT AR ER T BRI UE DAL, TR EE S R B ERN, FTULERTR
£ CRC RN HR,  TANBUE Ar A7 o & PR L

31.5.4 BEintHEik=5Fss: CRC_BEG
% 31-5 CRC_BEG (0x4024)
fir 7 6 | 5 | 4 3 2 1 0
PR RSV CRC_BEG
e~y R R/W R/W R/W R/W R/W R/W R/W
=X DAR 0 0 0 0 0 0 0 0
FB | &% iR
[71 RSV PREE 7
H zhit % CRC i ROM 244 sector.
[6:0] | CRC_BEG | f5ltn: tn% CRC_BEGI[7:0]f1E 2 1, &4~ Sector size J& 128 4~77, | H 5l CRC
HE ARG 1x128=128, =Zfr ER&ME /> sector 5 — I
31.55 BilitERESTFES: CRC_CNT
7 31-6 CRC_CNT (0x4025)
fir 7 6 | 5 | 4 | 3 2 1 0
SR RSV CRC_CNT
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
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B | &% ik
7 RSV (B fiL
(53 CRC #HEL1 IX (i .
[6:0] | CRC_CNT | kil % 7 #%it4 CRC {ff ROM X ffke, @it A Al vesit 13 CRC il
BRI HIX
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32 (FERIER

32.1 INFEARs

A =R, R IE R AL BEAR . G 1 E %5 A7 4 PCON BB FEAN R AR
BRI TAR R DL S50 T
R 32-1 JFERa

B | #R e B YR Th¥etERE
- . " . IhFER =
1B B oI i A, HoAth A bR 45 T 1F NA e
P RE BT
CPU 4l 14%, HAhThaeiboe ek T8, |

L | e, E@%ﬁ | Ijjme‘
F 1A A bhifi/Debug K f AL R

FLASH Deep-Sleep.

REEL PR Bh B S P4, MCU A B9 R 7 80 N i
BEAR | HRAT, #fff ADC. FOC. HMLI% /3K ] H i 2 b
ER

BT VI oG P

SR,  RTC THFEARAK
4hi/Debug = A7 PERE R

XyE: BRFHEAGYIEEREZIEFEA 3 Z2TEH, PCON =0x02;_nop_();_nop_();_nop_();
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32.2 PCON F==%
% 32-2 PCON (0x87)
fir 7 | 6 5 4 3 2 1 0
4K RSV GF3 GF2 GF1 RSV | STOP | IDLE
Hm RIW RIW RIW RIW RIW RIW RIW RIW
E 0 0 0 0 0 0 0 0
(A ZF Ihee
[7:6] RSV TREE AL
5 GF3 8 bR 3
4 GF2 i AR AL 2
3 GF1 3 P A A 1
2 RSV RSV
1 STOP A A NI, M e AR A 335 0
AT AU, MRS AR A E 3hiS 0
USRS
0 IDLE {STOP, IDLE} =1x, RZHER

{STOP, IDLE}=01, RZfiHl
{STOP, IDLE}=00, #%iE# LAF
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33 IR

Options for Target 'GPIO" @
Device | Target | Output | Listing | User | L5l | A5l
" Use Simulator Settings
[ Limit Speed to Real-Time
[v Load Application at Startup [v Run to main() v Load Application at Startup [ Run to maini)
Initialization File: Initialization File:
Restore Debug Session Settings Restore Debug Session Settings

[v Breakpoirts v Toolbox [v Breakpoints [v Toolbox

[v Watch Windows & Pefformance Anabyzer v Watch Windows

[v Memory Display [v Memory Display
CPUDLL: Parameter: Driver DLL: Parameter:
|SE»'I}51.DLL |—p FUG812 |SE»'I}51.DLL |—pFUEE12
Dialog DLL: Parameter: Dialog DLL: Parameter:
|D{ZYG.DLL |—p FUG812 |TCYG.DLL |—pFUEE12

0K | Cancel | Defanlts | Help

K 32-1 RIS LRSS 120
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4

FUBB12 Register Config @

Comm Fort Settings Cache Options

Fort: m [ Cache Data
[ Cache fdata
Bandrate: [115200

Start Sector

[ Cache Code

LVD Setting

[v [ LV¥ Interrupt En [ Watch-doz Enable
L¥E Confiz LYW Config u

i zavy 307 (= -

" 3.5V (¥ 3.8V (" ("

Clack Setting

{* Z4MH:z
i~ 1ZMH:z
i EBMHz
i 3MH:z
Cancel |
32-2 ARESLRY Ry
F o
FUBB12 Register Config @
Comm Port Settings Cache Options
Fort: [Com 1 [ Cache Data [v Encrpt Enable
[ Cache Xdata
Baudrate: [115200 " Full Encrpt End Sector
| Cache Code . Izi
LVD Setting
[+ [ L¥¥ Interrupt En [ Watch-doz Enable
L¥E Config LYY Config r
{2y " 3.0v (= .
i 3.5v (¢ 3.8V (" ™

Clock Setting

(+ 24MHz
i~ 1ZMHz
i EMHz
" 3MH:z
0K | Cancel |
Kl 32-3 AR PRYT SR IRy AR 2
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FU6812/61 SCRFA 7 Xt bes 2 FLASH FIARRSHEAT FHURBLRT, T3k S P BRANT
B
FTHF 8051 I & T B, ZwiFaiit \ Target Options 1 Ff %+ Debug £ T, %M L
Kl 32-1 s ATk 4%, I riddi Settings #ENF—H K E.

R 32-2 PR R IR E, Al OK. AAJE%mi% LR TEk, 1931.BIN STfF
Bexk 2] FLASH 2 Jm B AT ik S SR I BOR o
RV, OR B U IR BCR R S R, 18 322 s i B v 4

BB PRI, BB 2 Jm FLASH H T AR El = ORI 32-3 P e BN R A RS AR 1,
BEE AR B X 0 2 END - SECTOR i i X ) X 38, AR AT IX O PR BB A 2 i m — B X
R

B IX /NN 128 F5.
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34 EEFEE=E

34.1 CCFG, BFEESF

3411 CCFG1: CK_RST_CFG

7 34-1 CCFG1 (0x401E)

A 7 6 5 4 3 2 1 0
42 LVDENB | LVWIE | WDTEN RSV FCK_SEL RSV
v R/W R/W R/W R R R/W R/W R
=X DA 0 0 0 0 0 0 0 0

FEB B iR

I FEL R B2 AL ARG 46
0: f#ifE, %+ VDD5 1T LVRSEL % 5E K BME H %, W RGE .
1: %M
R

7 LVDENB I HL A I T RE 2> NP 040 . — 2K H R & AR, — ELRG E) VDD5
& T LVRSEL % RMEHIE, SHBEEEN. REHEESZIR,
— H RS KMF) VCC KT LVWSEL ¥ I BI{E B, B Ak e R 4R 2
W, A7 T B DL AT — AN IhRE AR, ATk ZiE LVDENB A 0 CHP
 REAR FLE S ARSI ThRE D o I FLAK H e 7 2 v IR 321 R 45 S v T A e T
il
VCC ik T 5 2 el fdi g, 1 LVWSEL 5 VCC T2 i [T {1

6 LVWIE 0: K
1. ffifE, 2% BRI AW RE, 20 A8 AR B B ARSI %
(E# LVDENB=0).
Watch-dog 1§ i

5 WDTEN 0: 241k
1. flifig

4:3 RSV 7Nz
B G B R vk
00: 24MHz

2:1 FCK_SEL 01: 12MHz
10: 6MHz
11: 3MHz

0 RSV R

PE A7 A5 TR AT B UG Rl o B PRV AE IDE TR A SB B IR, WEIFE,
PR AR B S N
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34.1.2

CCFG2: RST_MOD

AR OGE IDE THRMATIE, BE/REE S A SR A #44H 5 ROM_CODE #Jf
FAEREFOCME BIN S0, LA A8 AT AE A b AT 5N, (EHAR AT RABE

#< 34-2 CCFG2 (0x401D)

iz 7 | s 5 4 E 1 | o
B LVRSEL WDTBTEN | WDTRSTEN RSV LVWSEL
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
FB Py i S iR
R HL S A7 PR S R0 o IR FLR ST A A ) 52 VDD5 ) FEL AR
00: Xt/ f) VDD5 &AL A 2.8V;
7:6 LVRSEL 01: Xt/MfJ VDD5 & ALHLE A 3.0V;
10: XfMiff) VDD5 S A7 HLE N 3.5V;
11: %R VDD5 & A7 5N 3.8V
5 WDTBTEN | 1: Watch-dog £ 7K} 75 BOOT
4 WDTRSTEN | Watch-dog i th B ALffife, 1. /e 51 KB TFEN
3:2 RSV (74
AEK P TS B R R0 o I F R TUEAS I (1) 22 VCC I FE AR
00: XJNff) VCC T s [t N 7V;
1:0 LVWSEL 01: Xt VCC FEHJE N 8V;
10: XfRiff) VCC T i sl 9V;
11: %R VCC % i 54 10V,
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35 HEER

35.1 LQFP48_7X7

0 A COMMON DIMENSIONS
01 | A2 (UNITS OF MEASURE=MILLIMETER)
A3 SYMBOL | MIN NOM MAX
H A - = 1.60
ﬁ) Al 0.05 - 0.15
BTM E-MARK @2.50+0.05] Al A2 1.35 E]Jéo 1.45
H 01050, L — A3 0.59 62 | 0.69
; DEPTH 0.10:0.05 A 0% 1 0 05
 —— b1 0.17 0.20 0.23
c 0.13 - 0.18
[ —— 11 cl 0.12 0.127 | 0.134
[—— I ] 8.80 9.00 9.20
D1 56.90 7.00 | 7.10
i — - — - E 8.80 5.00 | 9.20
]::[: =] 6.90 7.00 | 7.10
o — — 1 . 0.5085C
e I { | | - L 0.45 | 0.60 | 0.75
b 0 | L1 1.00REF
I \ —— 2 0.2585C
— — e I "1 0.08 - -
) - e —1 RZ o8 = 0.20
) — m — g o 35 7
- f o 01 T - =
! >L L-872 L-83[ 02 11 177 13
|- INDEX ¢1.2020.10 I n) 03 11 i3 13
\ DEPTH 0.20£0.10 | R ,»L/ET
| | ﬁw '
b
- s °
N WITH PLATING NOTES:
/ ALL DIMENSIONS REFER TO JEDEC STANDARD
MS—026 BBC DO NOT INCLUDE MOLD

FLASH OR PROTRUSIONS.

SECTION B-B BASE METAL

] 35-1 LQFP48_7X7 Hf25 R~ &
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35.2 QFN56_7X7
MILLIMETER
SYMBOL
MIN | NOM | MAX
D2 A 0.70 | 0.75] 0.80
Ji bl h Al _ | o0.02] 0.05
6 — P 5 2 25
‘ TOU 00000000 0T b |01]00]0=
) | Pl A b1 0. 14REF
"}‘ - x ¢ 0.18 | 0.20| 0.25
\ PIN 1(Laser Mark) [
- < D 6.90 | 7.00| 7.10
\ —
i Dz | 510 5.20] 530
- 1 - Wl o B+ - + — o e 0. 40BSC
= Nd 5. 20BSC
[
[ Ne 5. 20BSC
[
= E 6.90 | 7.00| 7.10
‘ / 7 7 7 E2 5.10 | 5.20 | 5.30
i nﬂmmﬁ&nmmm T -
€ b e ’
EXLOSED THERMAL Nd 0.35] 0.40] 0.45
PAD 700M h 0.30| 0.35] 0.40

TOP VIEW BOTTOM VIEW

K] 35-2 QFN56_7X7 Ff 2% R~ &
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35.3 QFN32_4X4

SIDE VIEW

Al

35-3 QFN32 4mm X 4mm X 0.75mm 3 R~ &

D D2
A -
i 00000
D) 4 -
- h -
23 —+— ™ ) - 2
- -
D) ) -
S Lan000004
/ b I—-E—I N
. Nd a
EXPOSED THER\-‘H_L /
TOP VIEW PAD ZONE BOTTOM VIEW
| <
o oooliooon

MILLIMETER
SYMBOL

MIN NOM MAX
A 0.70 | 0.75 | 0.80
Al o | o002 | 005
b 0.15 | 020 | 0.25
bl 0.14REF
¢ 018 | 020 | 025
D 3.90 | 400 | 4.10
D2 2.60 | 2.65 | 2.70
e 0. 40BSC
Nd 2. B0BSC
E 3.90 | 4.00 [ 4.10
E2 2.60 | 2.65 [ 2.70
Ne 2. 80BSC
K 0.20 | - -
L 0.35 | 0.40 | 0.45
L1 0.30 | 0.35 | 0.40
L2 0.15 | 0.20 | 0.25
h 0.30 | 0.35 | 0.40
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354 QFN40_5X5

D
- - [H ; SYMBOI MILLIMETER
0 e | 10 T MIN | NOM | MAX
] o 3 ]UUUUUUUJUL | A 070 | 0.75 | 0.80
— . =]
J i = | IR Al | 002 | 005
! - ! - —g b 0,15 | 0.20 | 0.25
-
bl 0.14REF
N I N P I == I B = T
i g i g c 0.18 | 0.20 | 0.25
i = i = D 490 | 5.00 | 5.10
| 9{’ - - D2 | 3.60 | 3.70 | 3.80
[ = 040B5C
| 000000001 | :
| o] 1 _! > Nd 3.60BSC
N = E 490 | 5.00 | 5.10
EXPOSED THERMAL E2 3.60 | 3.70 | 3.80
PAD ZONE BOTTOM VIEW Ne 3.60BSC
i | < L | 035 | 040 | 045
-r Ll 0.10REF
o = K 020 = | --
h 0.30 | 035 | 040

& 35-4 QFN40 5mm X 5mm X 0.4mm 3238 K~ [
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35.5 SSOP24_8.65X3.9

__H__b -
il
a a0
N g
n 1]
i
L
i
B SN e E—
] gwmmwwm{ J -
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A — 1. 750 —_— 0. 069
Al 0.100 0.250 0.004 0.010
A2 1. 250 — 0. 049 —
b 0.203 0. 305 0.008 0.012
C 0.102 0.254 0.004 0.010
D 8. 450 8. 850 0.333 0. 348
El 3. 800 4. 000 0. 150 0.157
E 5.800 6. 200 0.228 0. 244
¢ 0.635(BSC) 0. 025 (BSC)
L 0.400 1.270 0.016 0. 050
0 0° 8° 0° 8°

35-5 SSOP24 8.65mm X 3.9mm $}3% R~ K
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35.6 LQFP32_7X7

HHHHHHHHHHHH
\ T M| N NOM | MAX
1 - YME
e P Y uﬂl'l:{\IJI‘ \,I I A - - 160
- 1 3 = = =
__/ [ AL 005 | 010 | 0.5
I — i ;5'1;< - - A2 135 | L40 | 145
—— \— oy —rm— A3 059 | 054 | 088
| - Il I b 032 - 0.43
L e Il I bl 313; 035 E:E'?
Ll T C , - L1
— I‘ —— cl 012 | 013 | 014
— i —— D B.80 | 9.00 | 9.20
— \\ — il 690 | 7.00 | 7.10
s NP7 \\ — E 880 | 9.00 | .20
s ) (TR ST S — EL 6,90 | 700 | 7.0
e \ — e 0.80BSC
L | 045 | - [ 0.75
L1 LOOREF
L2 0.25BSC
el— ] Rl 008 | - -
B[4 [o.20] CE 0.08 - 0.20
e S 020 | - -
I v i 8 0° 35 | 7°
| 4 Bl g = -
e M <L— , | [] 1 1z° 13"
e e e Jf EPALNS G i | 83 S I L

K] 35-6 LQFP32 7mm X 7mm 3§35 R~ &

REV_1.03 310 www.fortiortech.com



Fortior Tech

ad FU6812x2/61x2

35.7 QFN48_7X7

Fleelt] | [eeec]
[ {o} |
1 oy | @ SEATING PLANE SYMBOL MM HOM MAX
= i a4 TOTAL THICKNESS A 07 0.7 08
| ! a. STAND OFF a1 0 2 0.05
! | H MOLD THICKNESS AZ —= 0.55 —=
/. | | | L/F THEKNESS a3 0.203 REF
I
/ I | i LEAD WIDTH b 02 0.25 03
H
I , .
/ | i soor 2z — 0 7 850
S, G 5C
7 ! 2] o 0.5 85C
PN 1 coneR |/ | 1 LEAD PITCH o 075 B5C
| D f o2 1.25 BSC
L R T I i
I I o s I X 0z 4.15 4.2 [ED
i Y E2 53 34 35
| Zl LEAD LENGTH L 0.35 0.45 0.55
I
o 3 35 REF
| g LEAD TI# To EXPOSED #AD EGCE =
! i K1 05 REF
| i PACKAGE EDGE TOLERANCE aaa 0.1
. ! MOLD FLATNESS ccc 0.1
| | COPLANARITY cee 0.08
I | bbb 0.1
I LEAD OFFSET = o
T — Al
. — EXPOSED PAD OFFSET & 0
[Saaalc] “‘j ,»( A%)
5 , SIDE VIEW
13 ! i ! 2 R
\l l } H' | ] l EXPOSED DIE
2[00 | ATTACH P20
I |
— | [z rlg
- | A =L
— | = It
E2 - |
‘__‘_‘—‘—‘—‘+‘_‘_ —-—
[ H
- | =
H
=L | ] r
— | [ 2
PIN 1 1.D. H
aoooonoonpo
38 ' 28
— ez 8 L

26% (K)
BOTTOM VIEW

] 35-7 QFN48 7mm X 7mm $f 3 K~ K]
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36 iJEER

* 36-1 77 i M S k%

Fef b B 2 IR B4z O IR )T TR A5
i | 4 | v | 4 ; = e e
—~ = 7 2
HEIREEIE L I £l =] sk It |
7 2 &l =| = = S = = | 2| | W o | =B S
o 2] Z e e mm) SR E|L| S B S| 5| % || g | B R B || ®]
— >< <]
S| = I ) ~ S ¥ - ¥ % K 5
Bhol kb | b B | C &
Pues2i2| 24 | 16 | 0.75 [ v | —| v |—|— | = v |[v| v | v | v |[v|sa]6|1]12|1z|1]|8]v]|3]3|v] A
QFN32
PUBBIZN | 24 | 16 | 0.75 | v | — | v |—| — | — | v | V| v | v | v | v|2|s |7 wji|s]v|1]2|v]
SS0P24
roesiose | 24 | 16 |05 | v | — | vl —| =] = v|vlv]| v|ue| v |12|s5|1]5 |12l1]|s|v|1]l2]v]| 8653
9 mm)
QFN56
ruesslaz| 24 | 16 | 0.75 | v | — [ Y| — | v [ = | = |v| v | v | v | v |25 ||zl 8] ]33]V
QFN40
FuGssIN2 | 24 | 16 | 0.75 [ v | — | v |—| v | == |v| v | v | v |[~v ||| 1]9o [1z|1]s|v]|1]|3]|v] M0
rueseNF2| 24 | 16 | 075 | v | — | v | —| v | —| —=|v| == v | vlwols|1|ol|i]ls|v|1|3]v (5Q55N4H?m)
Fugs6ll2 | 24 | 16 | 0.75 [ v | — | v |—| v | == |v| v | v | v |[~v |||t |z|1]|s|v]|3]|3|y] ¥
FUBS62L | 24 | 16 | 0.75 | v | — | v | —| v | — | — | v | v | v |38l v |20 |5 |1 |8 |12|1]s]|v]|1|3]|v (%g?iﬁ)
FUBSE2Q | 24 | 16 | 0.75 | v | — | v | —| v | — | = | v | v | v |3l v ]2 |5 |18 |12|1]s]|v]|1|3]|v (7Qf71\14n?m>
SS0P2d
ruestov | 24 | 16 |05 | v | —| vl —| —| = v vl vl vlmr| v w|ls|1]|7i2]1lo]lv|s|lalv]| e o
9 mm
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37 {(EicR

Date Revision Changes

2021/04/02 | V1.00 WIUERRAS

2021/08/04 | V1.01 1. B9 TIM1 ADC #eAHAH G 1 B B 27 474
2. Wik TEOME SRR AR

V1.02 1 HNEE—F L1 RRME VLR SRS Eh R %

2. fBUGE—FE 1.4 RGMEEIVLI, HI01E e
3. UINEE = 3.10 OSC HAHFE N2 R o
4. 1B FOC_CR3 Z 17 dsfiik

2022/06/01 | V1.03 I FUGS6INF2 15 &

B0 F6862L/Q 15 12,
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Copyright Notice
Copyright by Fortior Technology (Shenzhen) Co., Ltd. All Rights Reserved.

Right to make changes —Fortior Technology (Shenzhen) Co., Ltd RSVs the right to make changes
in the products - including circuits, standard cells, and/or software - described or contained herein
in order to improve design and/or performance. The information contained in this manual is
provided for the general use by our customers. Our customers should be aware that the personal
computer field is the subject of many patents. Our customers should ensure that they take
appropriate action so that their use of our products does not infringe upon any patents. It is the
policy of Fortior Technology (Shenzhen) Co., Ltd. to respect the valid patent rights of third parties
and not to infringe upon or assist others to infringe upon such rights.

This manual is copyrighted by Fortior Technology (Shenzhen) Co., Ltd. You may not reproduce,
transmit, transcribe, store in a retrieval system, or translate into any language, in any form or by
any means, electronic, mechanical, magnetic, optical, chemical, manual, or otherwise, any part of
this publication without the expressly written permission from Fortior Technology (Shenzhen) Co.,
Ltd.

Fortior Technology(Shenzhen) Co.,Ltd.

Room203,2/F, Building No.11,Keji Central Road2,

SoftwarePark, High-Tech Industrial Park, Shenzhen, P.R. China 518057
Tel: 0755-26867710

Fax: 0755-26867715

URL.: http://www.fortiortech.com

Contained herein
Copyright by Fortior Technology (Shenzhen) Co.,Ltd all rights Reserved.
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FU6812x2/61x2/62x2
Datasheet
A RR A ]
WA | BT FEBRAE THEAERES | AEY | St
V1.00 1F FU6812 A V1. 36 JEmll b it 25 7% 2021/04/02
Bruce | #&
VIR AT
V101 1. 390 TIML ADC #eAHAH % 156 BH & 2% 2021/08/04
728
2. BR T EOME SRR R
V1.02 1. Mg —= 11 gEEuEeE e
NS A
2. BHE—E 1.4 RGHERUIH, 1
i s s
3. NS = 3.10 0SC HE A 4
B I B R 3 o
4, B FOC CR3 ZifiseiiR
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
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