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14.2.18 FOC_QMAX (OXA0BA, OXA0BS5) ....ooooveeeecreeeeeiesssssssssessssssessesssssasssssssssassssssasssessssssasnns 130
14.2.19 FOC_QMIN (OX40B6, OXA0BT7) oooveovvereeoceereensesesnssssesssssssssssssesssssssssssssssssssssssssssssssnnes 130
14.2.20 FOC__UD (OXA0B8, OXA0BO) ....ooveeiveeeecreeeeeiessssssssessssssessssssssesssssssssessssssasssessssssennns 130
14.2.21 FOC__UQ (OX40BA, OXA0BB) ..oooveeiveieecieeeeesessenesssessssssessessss s ssssseessss e sesssennes 131
14.2.22 FOC__ID (OXA0BC, OXAOBD) ..oveeveoceeeeeaceeseessesssssssssssssssssssssssssssssssssssassssssssssssssssssnnes 131
14.2.23  FOC__IQ (OXA0BE, OXA0BF) ..oovueeveeceeeecieeisesessssssssesssssessssssssass s sssssesssssssssssssssssennes 131
14.2.24 FOC__IBET (OX40C0, OXAOCL) ooiveeieeeeeceeeeeeeessessessesssssesssesssssasssssssssaessss e sessenees 132
14.2.25 FOC__VBET (OX40C2, OXA0C3) .ovvvvvereceesseessesssssssssesssssssssssssssssssssssssassssssssssssssssssnnes 132
14.2.26 FOC__VALP (OX40CA, OXA0C5) .ooveieeeeeceeeeesseessssssssesssssessssssssasssssssssassssssassssssssssennes 133
14.2.27 FOC_UDCPS (OX40C2, OXA0C3) .eoviveeeeceeeeeeeesiessessesssssesssssss s sssssssessssssssssessssssannes 133
14.2.28 FOC_UQCPS (OX40CA, OXAOC5) ...oooveveceesseessesesnssssesssssessssssssssssssssssssssssssssssssssssssnnes 133
14.2.29 FOC__IC (OXA0CE, OXAOCT) .ooomveeeveeeeeeecseessessasssssssssesssssesssesssssssssssssssassssssasssessssssennes 134
14.2.30 FOC__IB (OXA0C8, OXA0CO) ..oooveeiveeeeeeeeaceessessesssssssssessssssssssssssssssssssssssssssssssssssssssennes 134
14.2.31 FOC__IA (OXA0CA, OXAOCB) ..oovoeveeeeeeeceessessessessesssesssssssssssssessessssssssssssssssssssssssssssanes 134
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14.2.32 FOC__THETA (OX40CC, OXA0CD) ..oouveeeeeceeeeieeessessessessssssessssesssssssssssassssssssssessssssnens 135
14.2.33  FOC__ETHETA (OXA0CE; OXA0CF) .eouieieceeeeceeeseeseesesseessesss s sesssessessssss s sassasnssans 135
14.2.34  FOC__EALP (OX40D0, OXA0D1) ..ooovveeveeeeeceseresessessessessssssssssessssssssssssssssssssssssssssssens 135
14.2.35 FOC__EBET (OX40D2, OXA0D3) ..ooovveeverereceereiesessesssssessssssssssessssssssssssssssssssssssssssnens 136
14.2.36  FOC__EOME (OXA0D4, OXA0DS5) ..ooveieeeeeeceerseeseeseesssssssssssessssessssssessssssssssessessasssssssens 136
14.2.37 FOC__UQEX (OX40D6, OXA0DT7) woovveeveeeeecereesessesssssessssssessssessesssssssssssssssssssssssssssens 136
14.2.38  FOC_KFG (OX40D6, OXA0DT) .oovoeveeveeeeeeeecessesssssessassssssssssesssssssssssssssssssssesssssssens 137
14.2.39 FOC__POW (OX40D8; OXA0DO) ...ooovereeceeeerceerveeseeseessesaesssssssssesssessesssssss s ssssssessassssans 137
14.2.40 FOC_EOMEKLPF (OXA0D8) ...oooveveveeeeeeeeeseesessssssessssssssssssssssessssssessssssssssasssssssssssssens 138
14.2.41 FOC__IAMAX (OX40DA, OXA0DB) ....ovuveeeeceeeeeesessensessessssssssssssessssssesssssssssssesssssssens 138
14.2.42 FOC__IBMAX (OX40DC, OXA0DD) ...ooveeeeeerceeereesessesseesessssssssssessssssesssssssssasssssssssssssens 138
14.2.43 FOC__ICMAX (OX40DE, OXAODF) ...oouveieeeceecseesessessessessssssssssessssssessessssssssssssesssssssens 139
14.2.44  FOC_EFREQMAX (OXA06F) ..ooovecvevieeeeeeseesseesessssssssesssssssssssssasssssssssssssssssssssssssessssens 139
14.2.45 FOC_EKP (0x4074, 0x4075) BLDC FEH ..o 140
14.2.46 FOC_EKI (0x4076, 0x4077) BLDC FEH ..o 140
14.2.47 FOC_EBMFK (0x407C, 0x407D) BLDC FEFH ..o 140
14.2.48 FOC_KSLIDE (0x4078, 0x4079) BLDC FEH coooviieiiirircreeeesceee e 141
14.2.49 FOC_EKLPFMIN (0x407A, 0x407B) BLDC FLHH oooveieiececeieeeeeeeece e 141
14.2.50 FOC_OMEKLPF (OX407E, OXA07F) wooveiieeeieeereeseesaessessesssssssessesssessesss s sassssssssnas 141
14.2.51 FOC_FBASE (OX4080, OXA081) ..ooovvereeeeeecerseeseesesssessssssssssssessssssessssssssssssssssesssssssens 142
14.2.52 FOC_EFREQACC (0x4082, 0x4083) BLDC FLH ..oovivevececeeieeeeeeeeeecee e 142
14.2.53 FOC_EFREQMIN (0x4084, 0x4085) BLDC FLf...ooiveiiececeeieeeeeereeeeceeeesse s 143
14.2.54 FOC_EFREQHOLD (0x4086, 0x4087) BLDC FEH w.oooviecececieeeeeeeeceeee e 143
14.2.55 FOC_EK3 (0X4088, OXA089) ...cooivevereerererssrssesaesaesssssssssssssesssssasssessssss s sasssessssssssssns 143
14.2.56  FOC_EKA (OX408A; OXA08B) ....ooooveveeieeierersscssesaesiessessesssssssssesssessesssss s ssesssssssssssns 144
14.2.57 FOC_EKL (OX408C, OXA08D) ..ooveiveevereeeeeeessesssssssssssssssssssessssssessssssssssssssasssssssans 144
14.2.58 FOC_EK2 (OX408E;, OXA08F) ....oveiveivereceeersassassasseesssssssses s sssessssssesssssss s ssssassssssssens 144
14.2.59 FOC_IDREF (0x4090, 0x4091) BLDC FEfH...ooiviieiieeieiececee e 145
14.2.60 FOC_IQREF (0x4092, 0x4093) BLDC FEHH wovoiveiviieicieccee e 145
14.2.61 FOC_DQKP (0x4094, 0x4095) BLDC FEH .oouoviieieieiececee e 146
14.2.62 FOC_DQKI (0x4096, 0x4097) BLDC L ...covuiveiieieieieceecee e 146
14.2.63 FOC__UDCFLT (0X4098, OXA099) ....evuiveeeceerrereereeseessssssssessssessssssessssssssssssssssssssssens 146
15 SPWIM c.ocuvetcueueueeetetessssse e e ssseesssssasesessssassssssesasasansssssssssesesesssensssnstesssesesessnsnsnsssesesssssensnsnnns 148
15.1 SPWM FEVETEEH ..ottt 148
15,11 fAT S ettt ettt ettt sttt bttt ettt enaenans 148
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15.1.2 BB oot 148
15.1.3  PEAEHIER oottt sttt 148
15,08 ABBREFEHL ..ottt 149
15.1.4.1 PARK L ...t assas s sse st saeseenennanes 149
15.1.4.2 PARK ZEHL ..ottt sttt st 149
15.1.5  SPWIMioooeceeoeceieeeseeeesee e sses e ssssss s ss s ss s es s ss s ss s sssssss s sssssasssesassssessenseanes 149
15.1.5.1 FEARTETE SPWIM ..ottt sttt 149
15.1.5.2 FUAEPE SPWIM....oocvie ittt 150
15.1.6 B HL IS SR oottt ettt 150
15.1.6.1 i = 3 OO 150
15.0.7  JHPERRIR oottt 150
15.1.7.1 TEIHL TR FEE <ovovoeeeeeveees e ss s sss s en e ensensnanes 150
15.1.7.2 T <)L SO OO 151
15.1.8  HIHLSERT BB oottt 151
15.2 SPWIM BT B cvovveveeeeeeeeeeseeee e sesseeses st s s s st sasssss s s esaessasas s ssnsnesaasennsnes 151
15.2.1  FOC_CRL (OXA0AD) w.ovevereeeeeeeseeeeesseesesssesssssessssssssssessssse s ssessssssssssssassssssssssssessssnnes 151
15.2.2  FOC_CR2 (OXA0AL) wooooeeeeeeceeeeeeeeseesseessesss s sssssessess s ss s sss s sssssensssssassssessassannes 152
15.2.3  FOC_TRGDLY (OXA0AS5) ...oooueiveeereveesaessssaessasssesssssssess s ssss s sss s sssssass s sass s sssssannns 152
1524  FOC_CSO (OXA0A6, OXA0AT) oooeveeeveeeceeesessaessesssssesssesssss s sssssass s ssss s ssss s sssssanens 153
15.2.5  FOC__RTHESTEP (OX40A8, OXA0AD) .....cooveeevereenrereenssssesssnssesssnsssssssssssssssessssssssssnnes 153
15.2.6  FOC_RTHEACC (OX40AA, OXA0AB) ...ooeiiveieeeierieneesienesssesssasssssesssssssssasssssass s sssssaenns 154
15.2.7  FOC_RTHECNT (OXA0AC) ..o.oueiveieeiieciaeeecsaessessaesssssssess s s sss s s s sassss s ssss s 154
15.2.8  FOC_DMAX (OX40BO, OXAOBL) ..oouvvoereeceereeseesesnssssensssssssssssssssssssssssssssssssssssssssssssnnes 154
15.2.9  FOC_DMIN (OX40B2, OXA0B3) ...ooovvrveerreeeeeressansssssesssssssssssssssssssssssssassssssssssessssssenses 155
15.2.10 FOC_QMAX (OXA0BA, OXA0BS5) ....ouooveeeecrereeeiessesssssessssssessesssssssssssssssessssssasssessssssannns 155
15.2.11 FOC_QMIN (OX40B6, OXA0BT7) ..oooeovveeeeceereeesesesnssssesssssessssssssssssssssssssssssssssssssssssssnnes 155
15.2.12 FOC__UD (OXA0B8, OXA0BO) ....ooveeiveeeecieeeesiesssnsassesssssesssesssssesssssssssessssssssssessssssennes 156
15.2.13  FOC__UQ (OX40BA, OXA0BB) ..oooveoiveeeecieeeeeeesisnssssesssssessssssssesssssssssesssssssssssssssssennes 156
15.2.14 FOC__ID (OXA0BC, OXAO0BD) .ooveeveoceeeeceeseensessssssssssssssssssssssssssssssssssssssssssssssssssssssanes 156
15.2.15 FOC__IQ (OXA0BE, OXAO0BF) ..ooveeiveeceeeecieeieseesssnssssesssssssssesssssssssssssssssssss s sssssennes 157
15.2.16 FOC__IBET (OX40C0, OXAOCL) .ooorveeeeeeceeeeeeeessesssssessssseessesssssasssssssssessssssass s sesssennes 157
15.2.17 FOC__VBET (OX40C2, OXA0C3) .ovveveereceereessessessssssesssssesssssssssssssssssssssssssssssssessssssnnes 158
15.2.18 FOC__VALP (OX40CA, OXA0C5) .ooveeveeeeceeeeeeseeessssssssesssssessssssssasssssssssassssssssssssssssanses 158
15.2.19 FOC_UDCPS (OX40C2, OXA0C3) .eovoveiveeceeeeeeeessesesssesssssesssesssssssssssssssasssssssssssssssssennes 158
15.2.20 FOC_UQCPS (OX40CA, OXAOC5) ....uvvomeeeceereessessesnssssessssssssssssssssssssssssssssssssssssssssssssnnes 159
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15.2.21 FOC__IB (OX40C8, OXA0C) ..ovuiverreeeeeeeeeseecessesssessessassssssessssesssssssssssssssssssssessssnssens 159
15.2.22  FOC__IA (OXA0CA, OXA0CB) .oooveereeveereeeeeeeesesee e saessessss s s ssesses s s s saesasnssaas 159
15.2.23 FOC__THETA (OX40CC, OXA0CD) ..ooouiveeeeeceeeiiesessessessesssessessssessessssssssssssssssssssssssssnens 160
15.2.24 FOC__IAMAX (OX40DA, OXA0DB) ....ovuieeeeceeeeeeeeeressessessssssessssssesssssssssssssssessessssssnens 160
15.2.25 FOC__IBMAX (OX40DC, OXA0DD) ...oovueieeeerceereeeieeseessesessssssssessesssessesssssss s sesssssassasssneas 160
15.2.26 FOC_IDREF (0x4090, 0x4091) BLDC FEFH ..coiiiiiieiieineee st 161
15.2.27 FOC_IQREF (0x4092, 0x4093) BLDC FEH wovoiviveiieiiiceece e 161
15.2.28 FOC_DQKP (0x4094, 0x4095) BLDC FEF ..ot 162
15.2.29 FOC_DQKI (0x4096, 0x4097) BLDC HEH ...ouiiiiiiiieressee e 162
15.2.30 FOC__UDCFLT (0X4098; OXA099) ....ovuiveeeeeerreeseeressesseseesssssssessssssssssssssssssssssesssssssens 162
16 THML..uooioeeeeeeueueeeeetetssese e e st eesesssese e s st et esesesase s s et et et esesesessss st et etesesesesensasesetetssssesensnnnnns 164
16.1 TMErL FEAEBEH oottt 164
G R 101V o o - X OO OO 165
16.1.1.1 TIMEr ClOCK FEHIBE 1overveieeeeeee ettt 165
16.1.1.2 B R BT B ettt ettt raes 165
16.1.1.3 B BB T B ettt ettt 166
G NG L = OO 166
16.1.2.1 TEIH oottt ettt a st 167
16.1.2.2 R ettt 167
oS S VAL OO 168
16.1.4 G NI T B oo 168
16.1.5  TIMErL HI BT 1ottt 169
16.2 BLDC TV oottt st sttt 169
16.2.1  BLDC [FZSEIHA oottt 169
16.2.2  BLDC [ LAEBR IR oottt 170
16.2.2.1 BO FEFEHE oottt sttt n e 170
16.2.2.2 B0 FEBRII A ...cvveeviere ettt 170
16.2.2.3 BRYIEIEIIL. v vvevveerersesesesssse sttt bbb s bbb bbbt bbb 171
16.2.2.4 pLe Y= 1 T - OO 171
16.2.2.5 BT BRI v ev ettt bbbttt 171
16.3 TIMEIL ZF AT R cvovvevetetete ettt ettt bbb bbbt b bbb bbbt bbbt e 171
16.3.1  TIMI_CRO (OXA068) ...ouveeeeeeeeerceerresesseeeesssessesses s ssssssssssssses s sesssssssssssssssssasssssssssssssans 171
16.3.2  TIMI_CR1L (OXA0B9) .e.ouoveoeeeieeceeeseesieseesaessesaesss s sasssss st s s s sas s 172
16.3.3  TIMI_CR2 (OXA0BA) ..coooeeeeeeeeereeeeeieseeseeseesaessss s s s sasssss s ss s ssssse s sassassssssssas 172
16.3.4  TIMI_CR3 (OXA0BB) ...ouoeoeeeeececeeeieeeeseeeeessesses s ses s ssssssssssss s sessssssessssas s sasssessssssnsnens 173
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16.3.5  TIMI_CRA (OXA0BC) ...ovurveeeereeiciesseseesssessessesaesessessessessesassssessssassassssessesassassessessesassans 173
16.3.6  TIMI_IER (OXA0BD) ..ooveiveieieieeieciasteseese s s s sae s st sa e ae s sae e 174
16.3.7  TIMI_SR (OXA0BE) ..ocouveieeeeeeeeeieteeteeee et tesae st se st s e esae s s senaesans 175
16.3.8  TIM1_BCOR (0X4070, OXA071) .ooovoieiieeeeererreeeeeeeeseesessessesesessessesse s sessesse s sessesaesans 176
16.3.9  TIM1_DBRX (x=1~~7)(0X4074+2%X, OXA075+2*X) c..vrrvrrrrereerrrrrrreraesesssssssesaesesssssssesassans 176
16.3.10 TIM1__BCNTR (0X4082, OXA083) ...ocoeeveereererrreeeeesesessessesessessessssassassessessssssss s sessesassans 177
16.3.11 TIM1__BCCR (OX4084, OXA085) ...coveveeereerrrreeseesesessessesassssesssssssassssessssassssssessesassans 178
16.3.12 TIM1__BARR (0X4086, OXA087) ...coceveereereerrrieereeseesssessesessssssssssesssssssssssassss s sessasassans 178
16.3.13  TIM1__RARR (0X4088, OXA089) ....oeoeveererrrreereeresemsessesessessessessesassssessssasss s sessesessan. 179
16.3.14 TIM1__RCNTR (OX408A, OXA08B) ...cooovuereererrreeeeereeeeeseseesesessessessssessssessssasss s sessssassans 179
16.3.15 TIM1__ITRIP (OX4098, OXA099) ...coeivereererrreieeseeseesssessesaesssessesse st sesse s s s sessesaesans 179
17 TIM2uecieieieeeetstse st ss et ss et sas et s e s et s s s e e s s et st e se e st sse et eae st st e se st st e se et ese et ese et saesentesasanes 181
17.1 TIM2 FEAE T oottt e s ne s 181
2 R 1 OO 181
17.1.2  TIM2__CNTR BB I E oot 181
1703 BHIBEIR oottt 182
17.1.3.1 TIM2__ARR/TIM2__ DR HITEE vttt teeeseese s s s sesssae s senans 182
17.1.3.2 /R SPHTHE AR TR e 182
17.1.3.3 PWIM BRI ettt 182
17.1.3.4 T EEE et 182
17.1.4  FINAG SPEPEATILIATI oot 183
17.1.5  FIANHMEr BT oo 183
17.1.6  HAIN counter BTN ..o 184
17.1.7  QEP&RSD BRI ..ottt 185
17.1.7.1 RSD [T ELIEERRAE oottt st 186
17.1.8  ZBIEBEIR oot 187
17.2 TIM2 ZF TR ottt sttt bbbt bbb bbbt b bbb 189
17.2.1  TIM2_CRO(OXAL) cecvuveieeiereeiieseeseessss s saes bbb bbbt 189
17.2.2  TIM2_CRI(OXAD) .ecerveieererereeeeeeesaesstessesaesae s sessessesssss s s s s st ssesaesss st essessesassas s sessesans 190
17.2.3  TIM2__CNTR(OXAA,OXAB) ...oovueeieieiacseseesaesaesesse st sse st sa s ssesans 191
17.2.4  TIM2__DR(OXAC,0XAD) ....ourvuiveirreiersessseesaessssssse s s s s s s s sse s s ssss s sessesans 191
17.2.5  TIM2__ARR(OXAE,OXAF) ....ovuiveieeeiectcseceese s sessesae s ses s sse st sessesss st essesaesas s sassensenans 192
18  TIMB/TIMA ..coeoeeeeeeereeestssee st s e e es e se st sse et s e se st s se et s ae et e ae et ese et ese st e sase st et esa st ssssesnssasanssans 192
18.1 TIM3/TIMA FEVETEH oot 193
o 1 1S 193
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18.1.2  TIMX__CNTR FHITEE FITE oot 193
18.1.3  HAHIEIR oot 194
18.1.3.1 Ty AL a5 VOO 194
18.1.3.2 PWIM LR oottt ettt 194
18.1.3.3 BT EEEE ettt 194
18.1.4  HINAS S UEIRFILIIIEI ..ooovoeeeeeeeeeeee et 195
18.1.5  HHIA HMEr BRI oottt 195
18.1.6  TIM4A ] FG BTHE FZAERRIR oot 196
18.2 TIM3/TIMA ZETERE oo st s s se s 196
18.2.1  TIMX_CRO(OXIC/OXIE) (XZ3/4) oooieeoeeeeeeeeeeeessessessssseessesssssees s s sssssss s sesssannes 196
18.2.2  TIMX_CRI(OXID/OXIF) (XZ3/4) ooereeeeeeeeeereesessesseesssssossesssssssssasssssssssnssssssssssssssssannes 197
18.2.3  TIMX__CNTR(OXA2,0XA3/0%92,0X93) (X=3/4) oivveveeeseeiseeseesreesssesessesssssesssesssssesssennes 198
18.2.4  TIMX__DR(OXA4,0xA5/0X94,0X95) (X=3/4) ....oviveerereseeiseeseeessessssesessesssssesssessssssssssennes 199
18.2.5  TIMX__ARR(OXAB6,0XA7/0X96,0X97) (X=3/4) .ocieeeeeeeeeteeeeeeeeete ettt 199
19 SYS_TICK e eeeueueeeueresssrsrsseressssssssssssssssssssssssssssssnssssssssssssesssssssssnsssssnsnssssssssssesssssssssnsnssssnsnsaen 200
19.1 (R 2 OO OO 200
19.2 BFTERR e oeeeeeteeteesee e st es sttt sttt et en st s s e s e st eans 200
19.2.1  DRV_SR(OXA0B1L) w.ovoverreereneeeiecseseeseseessssss s ssesssssssssss s ses s sss s ssss s sssassssssssssenens 200
19.2.2  SYST_ARR(OXA064,0XA065) .......coorvvrrerraersieraessssasssssssssesssesssssssssssssssessssssasssssassssssssssasnns 201
1 0 0 T 4 1V = RN 202
20.1 FEAE VI oottt 202
2011 TAT Al oottt 202
20.1.2  HHIFEBIEER oottt 202
20.1.2.1 T IREIL oot 203
20.1.2.2 BEIRIEEIL oottt 203
20.1.2.3 T R s A OO 204
20.1.2.4 B HIEBE MOE..eviiviveeeceee et 205
20.1.2.5 BT ettt ettt sttt 205
20.1.2.5.1 AL BT oot 205
20.1.2.5.2 FG FH BTttt 206
20.2 B T B ettt ettt ettt 206
20.2.1  DRV_CR (OXA062) oovoreeeerceeeeeseessssssssssssssssssssssssssssssssssssssssssssssnsssssssssnssssssssssssssssnnes 206
20.2.2 DRV_SR(OXA0BL) w.ooovvorerreererceeesesiessessssssesssssesssesssssssssssssss s ssss s ss s sassssssasssssssssansns 207
20.2.3  DRV_OUT (OXF8) oooveeeeieeceeeeessiessesssssesss s sss e ssssssess s ssss s sssssasssssssss s sssssennes 208
20.2.4  DRV_CMR(OXA05C, OXA05D).........overeerereeeressessssessessssssessssssssssssssssssssssssssssssssssessssssnnes 208
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20.2.5  DRV_ARR(OXA05E,0XA05F) ....ocvuvererereceeeieeseesessesseesss s ssssesssssssssssssssssssssssssssssssssssssssnsnens 210
20.2.6  DRV_COMR(OXA05A,0XA05B) ......ooovoevereeereereeresssssssssessssasssssssssssssssssesssssssssssssssasssssssens 210
20.2.7  DRV_DR(OXA058,0X4059) .......coevureerereserssessesssssssssssossssessssssssssssssssssssssssssssssssssssssssens 211
20.2.8  DRV_DTR(OXA060) ......ovrreeeeerrerreeeeeesssessssssssassesssssssssesssssssassssssssssssssssssssssssssssasssssssssssssnens 211
20.2.9  DRV__CNTR(OXA066,0XA067) ......vovvererrrrrreeresreessesssssssessssasssssssssssssssssesssssssssssssssssssssssens 212

21 WDT aeuiieeeteeetereteesetetesesesese e e s st et et esesessssnsssesesesesesesessssesesesesssesesessssnsesesesesesesensssnsnssesssesenen 213
21.1 WDT 3 I TE R I oottt ettt e st seeneees 213
21.2 WDT FVE T oottt 213

21.3 WDT ZFFERE cerveevieveeeeseeeeeesee e es s st s e s st s st sae st e s s saestessas s sn s saesansennsnes 213
21.3.1  WDT_CR (OXA026) .ovoveeeeveereeeeeeeeeeesessessssessssssssss s ssssassssssssssssssssssssssssssssssssssssssssssens 213
21.3.2  WDT_ARR (OXA027) weoeoeeeeeeereeeeeeeeeesesess s saesssssssss s sssassssssssss s sssssessss s s sassssssssssnssans 213
21.3.3  CCFGL (OXA0LE) wouieeeeceeeeeeiieeeeeeessessss s sssesssesss s ses s sassssssss s s s ssessesss s ssasssssassssnsnans 214

22 RTC GETHIIEAE oottt ettt s sa et s s s et s e s s e s et s e sae e ssesnesnsnaneen 215
22.1 RTC FEATIHEHEI oottt 215

222 RTC EEVE TR oot s s 215

22.3 RTC ZFTFRE ovveveveseeseeseeesee s ses s s s s st s s s s s s s s e s s st esaessensenan s e sansaesesnenn e 215
2231 HEEAERE: RTC_TM (0X402C, OXA02D) oovveceeeceeeceeeeeeseeeseees st ssssssesssessnessenens 215
22.3.2  FEHIEAEEE: RTC_STA (OXA02E) oottt s et n s s 215
22.4 BB IREHE ..ottt 216
2281 AT oottt bbbt b bbb bbb et nas 216
22.8.2 B T B ettt 216

X N o OO RV 218
23.1 1O THTAT cov ettt e sttt sttt a ettt a st st nt sttt s e sttt neenans 218
23.2 TO FEAETEIH vttt 218

23.3 1O ZF AT cvvreveeseeeese ettt sttt sttt A ettt 219
23.3.1  PO_OE (OXFC) corvueveeeeeceeeeseeseesessssss s sass s s s s sassssssss s s ssessessesss s sssassaesannssans 219
23.3.2  P1_OE (OXFD) ooveeoeieeeeeeeeeseeseseesses s s a s saes s 219
23.3.3  P2_OE (OXFE) ooioieieeeeeeeeee e esesses s s s a s 219
23.3.4  P3_OE (OXFF) orieoeeeeeeceeieseeeeeeeessssss s s sss s st sass s ssessessesas s s seesaesssnsnaas 220
23.3.5  PA_OE (OXED) eoeoveieeeeceeeieeseesessesses s sse s s s s s s 220
23.3.6  PL1_AN (OXA050) ..ooiuiieeieeeieereeeseesessesssss s sses s s s sas s s s s s s st saesaes s 220
23.3.7  P2_AN (OXA051) wooooeeeeceeeeeseeeeeeessesss s ss s s s s ses e sasssssass s sssaessesses s s sassaesaesasnsnaas 221
23.3.8  P3_AN (OXA052) .ooooeieeceeeieereeeeeesessesss s sse s s s s sa s 221
23.3.9  PO_PU (0XA053) w.oocoeieeceeeieeieeeeeeeessesss s ssessss s s sas s s s s ssessesss s s sassssssseas 222
23.3.10  P1_PU (OXA054) .ooooeoeeeeeeceeeveeeeeeeseesee s sssassssssss s s sassssssss s s sssssessssas s ssssssassasnsnans 222
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23.3.11  P2_PU (OXB055) w.oooveeeeeeeeeeeeeseessessesssssssssssssessesssssssssssssssssssssssssssssssssssnssssssssssessssssanes 222
23.3.12  P3_PU (OXB056) w.ooooveeeeeeceeeseseeeesesssssesssssssssesssssssssssssesssssssssss s ssssssssssssssssssssesssnnses 222
23.3.13  PA_PU (OXB057) woooveeeeeeeceoeeesssesseissessssssssssssssssessssssssssssssssssesessssssssssssssnssssssssssssssssnnes 223
23.3.14  PH_SEL (OXA0AC) ..oovoveeieeeeeeeeseesseesessssssessesssssessssssssssssssssssssssessssssssssansssnsssssessssssnnes 223
23.3.15  PH_SELL (OXA04D) ooooeoeeeceeeeeeeeeeeesees s sessssssessessses e ssss s s ssessss s s sssnsennes 224
23.3.16 PO (0x80) /P1 (0x90) /P2 (OXAQ) /P3 (OXBO) /PA(OXES).......coververrrererrerernrerrrennes 224
28 ADC...oeeeeeeeeerereresesesessseseseses s b b a et b bbb bR e bbbt R a AR R bbb bbb s as s as e s ane 226
24.1 ADC TSN vttt sttt bttt bbbt 226
24.2 ADC HEP .ottt ettt naenan 226
24.3 ADC FEVE VLI .ottt 227
2431  MFFFFHFETREERIIR .ooooee et 227
2432 FHBTREBEIR oot 228
24.3.3  HHIEIIEFE IR oot 229
24.4 Lol 2 OO 230
24.8.1  ADC_CR(OXA039) .....ovoveeeeeereeeeseseesesesesssssssssssssessssssssssssssessssssesssssssssessssssssssssssssssessssssnnes 230
24.4.2  ADC_MASK={ ADC_MASKH, ADC_MASKL} (O0X4036~~0X4037) ....cvverrverrrrrerrerrrnrerernnes 230
2443  ADC_SCYC={ADC_SCYCH[3:0],ADC_SCYCL}(OX4035[5:2],0x4038) ........cc0rerrrrrrrrrerrrrrerrrennes 231
24.4.4  ADCO_DR={ADCO_DRH,ADCO_DRL} (0X0300~0X0301) ......ceevrrrrrrrrerrremreseesrreresnnennes 232
2445 ADC1_DR={ADC1_DRH, ADC1_DRL} (0X03027~0X0303) .....ccceerrmrrrrrrrrmrrrrrsrrrmresrrnnes 232
2446  ADC2_DR={ADC2_DRH, ADC2_DRL} (0X0304~~0X0305) ......ceeorrrrrrrrrerrrmrerrrenrsnresrrennes 233
24.4.7  ADC3_DR={ADC3_DRH, ADC3_DRL}OX0306~~0X0307).......oorrrerrerrrrrrresrrsrerseesssesesnsennes 233
24.4.8 ADC4_DR={ADC4_DRH, ADC4_DRL} (0X0308~0X0309) .....cccoerrmrrrrrerrrmrrrrresrreresrrnnes 234
2449 ADC5_DR={ADC5_DRH, ADC5_DRL} (OX030A~0X030B) ......ceeoesrremrrrrerrremrersenrrnresnsennes 234
24.4.10 ADC6_DR={ADC6_DRH, ADC6_DRL} (0X030C~0X030D) ....ooovvrvereereeereeeseeseresesnnenes 235
24.4.11 ADC7_DR={ADC7_DRH, ADC7_DRL} (OX030E~O0X030F) .....cccceerrmrrrrrerrrmrermeesrreresnnennes 235
24.4.12 ADC8_DR={ADC8_DRH, ADC8_DRL} (0X0310~~0X0311) ....cceccsrremrrrrrermrmrerrerrenresrrennes 236
24.4.13 ADC9_DR={ADC9_DRH, ADC9_DRL} (0X0312~~0X0313) ..coceervsrrrmrrrrrermrmrrereseseresnsennes 236
24.4.14 ADC10_DR={ADC10_DRH, ADC10_DRL} (OX0314~~0X0315) ...cccceocrrrrrrrmrrrrrrrrrrrrrrennes 237
24.4.15 ADC11_DR={ADC11_DRH, ADC11_DRL} (OX0316~~0X0317) ..cocceevrrrrrrrmrrrrrrrrmrerrrnnes 237
24.4.16 ADC12_DR={ADC12_DRH, ADC12_DRL} (OX0318~0X0319) ....ccceccrerrrrrmrrrrrrrrrrrrrrrenres 238
24.4.17 ADC13_DR={ADC13_DRH, ADC13_DRL} (OX031A~0X031B) ...ccecverrrrrrmrrrrrerrrrrrrrrenes 238
24.4.18 ADC14_DR={ADC14_DRH, ADC14_DRL} (OX031C~0X031D) ...ccocverrrremrrmrrrrrmrerrrnnes 239
25 DAC...iisieeeeeesesesesssssstrtsssssssssssssesesesssstesessesesasasssseseseseseee st ettt s s s s s e A e s ese s et et st sas e s ananaens 240
25.1 DAC THIT cvv vttt sttt sttt 240
25.2 DACO THAEHER ..ottt sa st 240
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25.3 DACT THAEHER ..ottt s s saeneen e 241
25.4 DAC ZF AT R e vverveeveeseeseesses s ses e s st s e a st st a st st st 242
25.4.1  DAC_CR (OXA035) .oouieeieeceeereseeseeesssssesssssssssessesssssssssssssssssssssssssssssssssssssssssssssessssssnnes 242
25.4.2  DACO_DR (OXA0AB) ....oooveeeeeeeeseeneeesesssssessesssssessessssssss s sssssssssssssssssnssssssssssessssssnnes 242
25.4.3  DACI_DR (OXA0AA) oooooeeceeeeeeeeeeeeeseesssssessesssssses s sssssesssss s ssss s sessssssesssssssssesssssnnnes 242

26 DIMA...cueeeeeeeeenereresesesesesesesesss s s sssesesesesesesesesesesasasasseseseseses e s b s st s s a AR Re R bbb st s as s e e s ane 243
26.1 DMA THRE GBI oo s ss s senees 243

26.2 DIVMIA ZFATRR oot eeeeeessee sttt a sttt s s s st st saen e 243
26.2.1  DMAO_CRO (OXA03A) .oooveeieeieeeeeeeeeeessessessesssssessessssssessesssssssssssssssssssssssssssssssssssssnnes 244
26.2.2  DMAL_CRO (OXA03B) .ooovveeeieeeeeeieeesseeesessesssssessessssssss e sssssesssesssssssssssssssssssssesssssannes 245
26.2.3  DMAO_LEN (OXA03C) oooveeceeeeeseeceesseeseesssseessesssssssssssssssssssssss s sessssssssssssssssssnsssssannes 246
26.2.4  DMAO_BA (OX403E. OXA03F) ..ooiveieieeeeeeeeeseesessessssssessessssesesssssssessssssssssssssssssesssssennes 246
26.2.5  DMAL_LEN (OXA03D) .oooieeieeieeeeeeeeeeeseeeseesesssssesssessssssssasssssssesssssssssssssssssssssssssessssssnnes 247
26.2.6  DMAL_BA (OX4040\ OXA04L) woooooeveceeeeeeseeeeseessesseessssssesssssssssnssesssssssssss s ssssssnnes 247

27 VREF..cueueeeeeeeeeuetesssssststsssssss s sssssssssssssstsssssassssssssesesssssesnsnsssnsesassssssssssssssssnsssnssssnsnsssssnssenens 248
27.1 VREF AEERATEEVEBLIT oottt se s ense s 248

27.2 VREF AR BRI ZE TR oot saensen s 249
27.21  VREF_VHALF_CR(XRAM: OXA0AF).......ooueveereeereesessessesssssaessesssesssesssssessasssssssssasssssssssensns 249

28  VHALF.....cucueueueueuetetstsastsesssssssssssssesssssssssssssssssssssssssesssesssssnsssssnsnsssssnssssssssssesssnssssnsnsssssnssssens 250
28.1 VHALF B IFEVE T oot 250

28.2 VHALF BT ZF T RR ettt sttt sttt 250

29 JBTB cevrerrrrerresersesrentrestsstesesteessetesessatsset s e se e e et e e s et e s e et e ae e e e s et e Re s e ae e e e ae e eae st enaenanen 251
29.1 117 OO 251
29.2 JE TIIFAE VL oottt 251
29.2.1  BEZBHLERALIET AMPO ....cvieceeicieeee ettt sttt 251
29.2.1.1 AMPO TR TR ..ottt 251
29.2.1.2 AMPO PGA ZEZMHIABEIN ..o 252
29.2.2  FHHETIZET CAMPLI/AMPL) oottt ettt sttt 252
29.2.2.1 ANMPL......ooovoeeeeeeseeessese e sees s sssses s s s ss s saes s s st s ssess s essesa et s s sanssess e es s snassnseas 252
29.2.2.2 ANMP2.....oovvoeeeeveeeee e s et 253

29.3 T LT AT A e veevevesrese ettt bbbt bbbttt 253
29.3.1  AMP_CR (OXA04E) ..ouovoeeeceeeeeseeseeesessssssssessssssssssssssssssssssssssssssssssssssssnsssssssssssssssssnnes 253
29.3.2  AMPO_GAIN (OXA034) ooouoiioieeeeeceeeeeseeseeseessesees s sessss s sas s sssssannes 253

T R = a5 SO OO VPO 255
30.1 B E T oottt sttt 255
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30,11 EBHEZE CIMIP3 ettt sttt 255
30.1.1.1 B B AT ettt 256
30.1.1.2 TR PRI e vee v et s et a et a e st a st ensenae st enaenaes 257
30,12 EBEZEE CMPA oottt 258
30,13 EBHZERE CIMPO ..ottt 258
3004 HEBERE R oottt 261
30.0.5  BEBEREHI Y oottt 262
30.2 B B AT AT B vttt ettt sttt en s snes 263
30.2.1  CMP_CRO(OXDS) ..ooovvovenreeeeeeesessesssesseessessssssssssssssesssssssssessssessssssssssssssssssssessssssssssnssssssnsens 263
30.2.2  CMP_CRI(OXDE) ..oooveeerreeeeeeeseessessesssesssesssesesssssssessessssssessssesessssssssssssssssesssssasssssssssssnsens 263
30.2.3  CMP_CR2(OXDA) ....eovereeeeeeeeesessesssssessseessssssssssssessesssssessssssssssssssnsssssssssesssssasssssssssssnsens 264
3024  CMP_CR3(OXDC) .oooovoverreeeeeeeseeseessssesess s ssesesssssssessess s esessssssessssssssssssssssesssssassssnsssssnsens 266
30.2.5  CMP_CRA(OXEL)...ooooveeeoreeeeeeeseesiessseesess s sssssesssssssesssss s ssesssssssssssssssssssssssessssssssssnssssssssens 266
30.2.6  CMP_SAMR(OXA0AD) ......ovvrvereereeeeeeeessseessssessssssessesssessessssessssssssssssssssssssssssssasssnssssssnsens 267
30.2.7  CMP_SR(OXD7) cervereeeeereieeeseeessessesseesesssesssse e ssssssssessssssessssssssssssssssssssssssessssssssssnssssssnsens 267
30.2.8  EVT_FILT(OXDO) ..ooovveeerreeeeeeeseeseesessesesssessessssssssssssssssssssesssssssssssssssssssssssssesssssssssssssssssssens 268
30.2.9  TSD_CR(OXA02F) ...ooovovereeeeeeessessesssssessseessssssssssssesssssssssssssesssssssssssssssssssssesssssasssssssssssssens 270
31 TR ettt st st st a e st a e et a e et ae et nan 271
31.1 LDO oottt 271
31.1.1  LDO ARERFIEREDEI ¢oceoeeeeeeeeeeeeeeeeee ettt 271
31.2 RTEAEDU oottt bbbt 271
3121 fH T et 271
31.2.2  FBAETEI oottt 272
31.2.3 B e 273
31.2.3.1 LVSR(OXDB) ...veoveeeeevencsee e seessss e ssss s sse s ssesssssss s ss s seas 273
32 FLASH .ouvueeeeeeereteresesesesesssessessssssssssesesesessssessssssssssssssesesesesssnsssesnsnsnssssssssesesesesesssnsnsnsssssnssesens 274
321 BT JI s vt vertesseesseees et st s st b s b s b s s b s s s bbb s b s bbb b e bbb st es 274
32.2 FEAE T oottt bt 274
323 FLASH ZFAFRE covoeveveeeeeeeeceeesee e sassses s ss e sae s s s s s sss st essss s sss s sassssssessssssassessesnsnnsans 275
32.3.1  FLA_CR oottt 275
32.3.2  FLA KEY coueeeeeieceeeeeeeee ettt 275
33 CRC (BEFRTUARIRIBTIEIIATE) oot rereee et se s ses s s sesss s sesessassesesasssssesassns 276
33.1 CRC IIBEAER ..ottt sttt bbb 276
33.2 CRCL6 TR TTT oottt 276
333 CRC16 FEATZ R ..ottt 276
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33.4 FEVEVRH oot 277
3340 B HA T CRC oot 277
3342 HEETTE ROM BHE CRC oottt 277
335 CRC ZFAFRE oot eeeeseeeee e s e s st s st s e s s esaes s s s s et sansaesaasannsnes 279
3351  FEIH BT s CRC_CR oo eee e e e s eee e eeee s s e sese s eseseesees s eesessaees 279
3352 HIABIEZFATRE: CRC_DIN wooeeeeeeeeeeeeeee ettt ene s 280
3353 E I ZEATRE: CRC_DR ettt seneene s 280
33.5.4 BB A E B ME RSt CRC_BEG .ouieiieeeeeeeeeeeeeeeeeeeeeeeeeee e eeees s e sesesese s ssesees s ssessaees 280
3355 BT B IERS . CRC_CNT ottt 281

34 FRERAETR ..ottt sttt ettt ettt seae s an 282
34.1 117 OO 282
34.2 PCON ZFFERE worvoeveveeeeseeeeeee s ss s sasssss s s s sasss s s s s s s st s s s st s s e sassssnsessssnsanseesasnsnnsans 282

35 R R et ettt a e e et s s s nn 283
35.1 117 OO 283
35.2 FEAE T vttt sttt ettt nes 283

36 fEIIET (DOCUMENE ChANEE LiSt) ..cceceereereereeeeeeseeseeseeseeseessesseseessesseseessessessessessessessessessenes 285
COPYIBRE NOTICE . iieeiiiiiiiiiiiiiiiii i rrrssessesessssesssssssesssssssensssssesnsssssenssssssennssssannnnss 286
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1 FEHRNA

11 H5iE

B RS

FU6832L/N/S/F:
YR E EAE S VCC_MODE=0, #MiHJE M VCC #i N\ 5~28V, VDD5 H A # LDO 7=

4

YRR : VCC_MODE=1, M s il VDDS5 #ii A 3~5.5V, [Fif ¥ VCC 5 VDD5

HHE

ML JEAE R VCC_MODE=1, #MiFHJE 1 ) VCC #ii N\ 5~36V, #M#fHL)E 2 ) VDD5 #i

A 5V

B 0% 8051 WA%AI ME

B RS AIRZ AT 82T

B 16kB Flash ROM. it CRC #5:ThRE . SCHRFEFF BB AAAS IR 7 D g
B 256 bytes IRAM, 768 bytes XRAM

[

ME : EL IR 43 /1453 2% (PI/PID).BLDC 55 . FOC #5b \MDU 37 35736 [ ik M B B v 28 (LPF)

W RJE 1616 frafeikdy, 16 JHA 32/ 16 £ ik
B4 ZOSER . 16 AR
n

GPIO:

FUG832L:
FUG832N:
FU6832S:
FUG832F:

B EN A

2 AN A P ThRE AT g s 2 I 75
1 N HF QEP il gm e e i 2%
1/~ BLDC HHLE H Er 28

351 GPIO
22/~ GPIO
13 1~ GPIO
13 4~ GPIO

1 ANIEE R A
14~ RTC SE R 4%

m 1/ SPI
m 1/12C
B 2 UART, Hr" UART2 32#F LIN Slave £ Pin ThREH5
B 2 #iE DMA, Z#:H T 12C/SPI/UART %34 %
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RAUS K -

12 i ADC, 1uS ¥:4uif(a], AIEFEN# VREF. 46 VREF (2% ik

ADC #iE ] :
FU6832L: 14 i
FU6832N: 11 ifiiE
FU6832S: 7 ifit
FU6832F: 7 il

N'® VREF 2%, A E 3V. 4V. 4.5V, VDD5 (FU6832N/S/F H ik VDD5 A A

2%)

W& VHALF(1/2 VREF)Z%#it (FUB832S/F JoithRrt)

3 MIALIEHBOR S (FUB832S/F R AU AMPO), H:t AMPO FJ it B Al 2 f2 18 25 UK 2%

3 PR LA 3R

DAC: 1 # 9 i, 1 i 6 fu

LiemIE 3R

3P3N Pre-driver %t

BLDC il 3 B sl BRI, CRF HALL. BEMF £ &t il

FOC XESCHer B b . XUHLPH . = A BH FLIARAE (FUBB32S/F S i i BH LR A )

FOC Xz} ¢ i 1]

I

ARG e N A B 24MHZ22% 5 R B

P E 32.8kHz fG# I 4

Watch-dog

P2k FICE PhlCHR AL TELR A I fE

(m
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12 HMRims

T/ %) BLDC/PMSM. = HH/ S AR R AL AR FELAL
HEHL AN R YRR TRAs . MORG TakXL. KIR . 4P, Eh %, HEl
TH A

1.3  #hk

FUB832 R 412 — 3k i A L4% ] 51 #E(ME) R 8051 PAAZ 1) i M R FRLEK B & FH S Fr s ME 41k
FOC. MDU. LPF. PI. SVPWM/SPWM Zi& Z ik, nl itk | 3h5¢ il FOC/BLDC &%
i, 8051 WIZF TS5 B A H % H 45 A0 B, XUZIFAT TAESEILSFh m PERE si L ] . Hh 8051
WAZ KBS 73452 A W1 AT 50 2T, S8 7 A B AR AT e SO % L ELBLES L Pre-driver. i5id ADC.
R Te/FRVEAE . CRC. SPIL 12C. UART. LIN. ZFf TIMER. PWM Z3fit, WE &K LDO, &
1T BLDC/PMSM HEHLI 3. SVPWM/SPWM. FOC 3Rz .

FU6832 A A FE 324 FUB832L(LQFP48). FUB832N(QFN32). FU6832S(SSOP24).
FUB832F(QFN24)
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1.4  REGHEE

141 FU6832L INHEHERE]

[ RSTN/FICEK

P0.0/TXD2S/TIMAS/SDA X!
PO.1/RXD2S/DBG/TIM4/TIM3S/SCL X!
P0.2/HALO X

PO.3 [

PO.4/NSS X!

PO.5/TXD/SCLK [X
PO.6/RXD/MOSI [5]
P0.7/MISO/CXO/TIM2S/QEPA (X
P1.0/TIM2/QEPB X!

P1.1/TIM3 X

P1.2/FICED X
P1.3/HBIAS/C1PS/AD12 [X
P1.4/COP/AD10/HALOS [}
P1.5/COM/C2PS/AD13 X!
P1.6/C1P/A1P/ADI/HALIS X
P1.7/CIM/AIM X
X

X

X

Xk

X

X

MOSI

LvD

s> ™0
T l€e— RXD

A
ICE | [RESET| | cRC |

PORTO [« ‘ ¢
| L § 1

A | [TIMER4 | [ TIMER3 | [ TIMER2| [ TIMER1 |
L

C2
am
C1
M
Col
Ccom

o

HALL/
BEMF

v
<
=
=

TIM3
TIM2 <>

o

PORT1 [€©»

°

i

P2.0/ADO/A10
P2.1/C2P/A2P/AD8/HAL2S
P2.2/C2M/A2M
P2.3/AD1/A20/C4P/DAL
P2.4/AD2
P2.5/AD3
P2.6/C3M/DAO/AD11 [
P2.7/AD4/C3P/A00/CAM X!
P3.0/A0M [X
P3.1/A0P [X
P3.2/AD5/VHALF X
P3.3/AD6 [
P3.4/AD7 [
P3.5/VREF X!
P3.6/HAL2/RXD2 [X
P3.7/HAL1/TXD2 X
P42 X

oUTo
s<cCc

3P3N
Predriver

.
MUX
— T TT

Protection

A,

s

PORT2 |€»|

Fault

INTO

? , 12Bit
PORT3 (<> ADC
wor | |24MHz 2 [ mux
Fosc | < ¢

VREF | &

o«

>

(o
cap—
(1Y)

AlP

AD1/A20
A2P

A1IM
A2M
AD2/3/5~13 —>|
AD4/A00/C3P/CAM —
AOM
AOP

il
PORT4 pAC

P4.4 [X » DAL

P4.5 X
VSsS X

bo SIOPIVEIRRTR eI R IR bEIbiIbtitt]

ADO/A10
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14.2 FU6832N INHEHER

b4
g
g
=4
I
o
X

@ Q [=]

P0.0/TXD25/TIMAS/SDA [ Js 8582 R 8

A8 2w 22 o« [ LvD
PO.1/RXD2S/DBG/TIM4/TIM3S/SCL X
x R I
X PORTO <ol [12c ][ s | [ uart | [ FceE|[RESET] [ cRC |

X}
PO.5/TXD/SCLK [X
PO.6/RXD/MOSI [

i ¢
T L 1 3

P0.7/MISO/CXO/TIM2S/QEPA [ [ omA | [TIMER4 | [ TIMER3 | [ TIMER2| [ TIMER1 |
: 3 £
P1.1/TIM3 X b 2 g < 2P
P1.2/FICED X Z £ £ HALL/ |l com
BEMF
P1.3/HBIAS/C1PS/AD12 X PORT < €« c1p
P1.4/COP/AD10/HALOS [} <t “«— M
P1.5/COM/C2PS/AD13 & <« CoP
P1.6/C1P/A1P/AD9/HALLS [ <«— com
P1.7/CIM/AIM [ S
L5 H|
P2.0/ADO/AL0 X} 5 > HoPV
P2.1/C2P/A2P/AD8/HAL2S [X] B 3P3N > H_PW
P2.2/C2M/A2M [X 5 Predriver —»% t_s
o —»] -
P2.3/AD1/A20/C4P/DAL X PORT2 > X LW
P2.4/AD2 &
Xt
Xt

P2.7/AD4/C3P/A00/CaM [Xi
P3.0/A0M [X

e e E R bR b

=1
P3.1/A0P (X o VHALF [€ VDD5 1
P3.2/AD5/VHALF [X| o 12Bit
X A ) ADC ‘
PORT3 |4
P3.4/AD7 [ wor || 2amkz E 7
= Fosc | £ T ‘ i
IX a
a2 S 3
X bh QA4+
= a.
b o S Oss >
S o0osa J OUS
o $29858 8 582 pac | 2
PORT4 s% 3 <2 —> DAL
X =) 3 <
< < <Dr
<<

VSS [X

1-2 FUB832N I fEHE
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1.4.3 FU6832S INEEtEE]

b4
g
g
=z
I
o
X
@ O [=]
P0.0/TXD2S/TIMAS/SDA X g8 8 3 é z 2 2 g
2@ Za & z VD
P0.1/RXD2S/DBG/TIMA4/TIM3S/SCL [ i ¢ ¢ ¢ T L ¢
Y
porTo el | 12€ ][ o | [uart | [ Fice |[ReseT| [ cRC |

i ¢
T L 1 3

X
Xl
Xt
X
X
= [ omA | [TIMER4 | [ TIMER3 | [ TIMER2| [ TIMER1 |
: ; £
P1.1/TIM3 X b 2 g < 2P
P1.2/FICED X} Z E = HALL/ |l com
BEMF
X PORT1 |«> «— cip
P1.4/COP/AD10/HALOS [ <t “«— M
& <«— CoP
P1.6/C1P/ALP/AD9/HALLS X <«— com
X
o = —>X H_PU
S —>X H_PV
P2.1/C2P/A2P/AD8/HAL2S X B 3P3N > H_PW
X ° Predriver —»X LU
X o —»X LV
PORT2 X LW
P2.4/AD2 X ORT2 <>
Xl
X

P2.7/AD4/C3P/A00/CaM [Xi
P3.0/A0M [X

e e E R bR b

=1
P3.1/A0P [ o VHALF |« VDD5 1
P3.3/AD6 é i H 8t
’ PORT3 <>/ ADC
P3.4/AD7 [ wor | |24MHz y
X FOSC T ‘ |
a
X o 2 S B
X H Q4 ©
k a.
X S 8ss > DAO
> 2 98< DAC
PORT4 < g > DAL
X <
3
[a)
<

VSS [X

1-3 FU6832S ThfEHE K
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4 FU6832

14.4 FU6832F INHEERE

b4
g
g
=z
I
o
X
@ O [=]
P0.0/TXD2S/TIMAS/SDA X g8 8 3 é z 2 2 g
2@ Za & z VD
P0.1/RXD2S/DBG/TIMA4/TIM3S/SCL [ i ¢ ¢ ¢ T L ¢
Y
porTo el | 12€ ][ o | [uart | [ Fice |[ReseT| [ cRC |

i ¢
T L 1 3

X
Xl
Xt
X
X
= [ omA | [TIMER4 | [ TIMER3 | [ TIMER2| [ TIMER1 |
: ; £
P1.1/TIM3 X b 2 g < 2P
P1.2/FICED X} Z E = HALL/ |l com
BEMF
X PORT1 |«> «— cip
P1.4/COP/AD10/HALOS [ <t “«— M
& <«— CoP
P1.6/C1P/ALP/AD9/HALLS X <«— com
X
o = —>X H_PU
S —>X H_PV
P2.1/C2P/A2P/AD8/HAL2S X B 3P3N > H_PW
X ° Predriver —»X LU
X o —»X LV
PORT2 X LW
P2.4/AD2 X ORT2 <>
Xl
X

P2.7/AD4/C3P/A00/CaM [Xi
P3.0/A0M [X

e e E R bR b

=1
P3.1/A0P [ o VHALF |« VDD5 1
P3.3/AD6 é i H 8t
’ PORT3 <>/ ADC
P3.4/AD7 [ wor | |24MHz y
X FOSC T ‘ |
a
X o 2 S B
X H Q4 ©
k a.
X S 8ss > DAO
> 2 98< DAC
PORT4 < g > DAL
X <
3
[a)
<

VSS [X
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1.5 Memory Z=[d

WA 2 18] 29 TR 425 1A] (Program Memory) FlI%#E 2517 (Data Memory), #5425 [E) 4437
E47H 1|

Data Memery (IRAM) Data Memery (XRAM) Program Memory
OxFF OxFFFF 0X3FFF
R d CCFG4 byte
Upper 128 RAM SFR CSehE
(Indirect (Direct OX3FFC
Addressing Onl Addressing Onl
g ) J Z 0x4100
0x80
OX7F Xram SFR
. . 0x4020
Direct or Indirect
Addressing
User Program Area
Lower 128 RAM Reserved
0x30 > - -
OX2F (Direct or Indirect
Addressing)  0x031E
Bit Addressable 0x031D 30 Bytes
Ox1F 0x02FF
General Purpose 768B
Registers General RAM
0x00 . 0x0000 0X0000

P 1-5 Memory %% 8] 4 Fic
151 Program Memory

¥54 23 (A a] - 4EY5 B 0x0000-0x3FFF, & 47J5 CPU M 0x0000 JFEA#AT. #5425 [AIAEMEA i
A FLASH.

152 Data Memory

B 25 18] 4 A BB B 9E 25 18] (External Data Memory) 1P &5 %#% %5 /6] CInternal Data
Memory&SFRs).

AP E R A A AT i8S MOVX 4547518, i H Dy 0x0000-0x02FF .

P EREE 2 A B 1-5 fTzR . 0x00-0x1F 55 4 41, 41 8 14717-4%; 0x20~0x2F ff] 16Bytes
SCRF bit T 0x30-0X7F SCHF B 4% - b Al )42 ks 0x80-0xFF [a]H2 -1k iy 7 [l 1) 52 RAM =%
], BRI 2 SFRs. HERR A 1AL T P4 3B B 23 1]
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1.5.3 SFR

-1 KPR DI RE ZF A7 45 (SFR) ik mdpt
Addr | 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
0xF8 | DRV_OUT | PI_CR PO_OE P1_OE P2_OE P3_OE
0xFO | B
O0XE8 | P4 P4_OE
0XEO | ACC CMP_CR4
0xD8 | IP3 EVT_FILT CMP_CR2 LVSR CMP_CR3
0xD0 | PSW P1_IE P1_IF P2_IE P2_IF CMP_CRO CMP_CRH1 CMP_SR
0xC8 | IP2 RST_SR MDU_MD MDU_D
0xCO | IP1 MDU_CR MDU_CL MDU_CH MDU_BL MDU_BH MDU_AL MDU_AH
0xB8 | IPO
0xBO | P3
0xA8 | IE TIM2_CR1 | TIM2__CNTRL | TIM2__CNTRH | TIM2_DRL | TIM2_DRH | TIM2__ARRL | TIM2_ ARRH
0xA0 | 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 TIM4_CNTRL | TIM4_CNTRH | TIM4_DRL | TIM4_DRH | TIM4__ARRL | TIM4_ ARRH
0x88 | TCON UT2_DR UT2_CR
0x80 | PO sP DPL DPH FLA_KEY FLA_CR PCON

VE A MBS 4 A2 0 B 8 Huhik (¥ B A7 4% AT ALk
T 2: AXT LA T B R s, R BRI 78, AR AEZ
AN IER
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154 XSFR
R -2 P REFIRINRE 27 745 (XSFR)  Hiuhik e 55
Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
0x40e0 LIN_CR LIN_SR LIN_CSR LIN_ID LIN_SIZE LIN_BAUDH LIN_BAUDL
FOC__POWH/
0x40d8 FOC__ POWL FOC__IAMAXH FOC__ IAMAXL FOC__IBMAXH FOC__ IBMAXL FOC__ICMAXH FOC__ICMAXL
FOC_EOMEKLPF
FOC__UQEXH/ FOC__UQEXL/
0x40d0 FOC__EALPH FOC__EALPL FOC__EBETH FOC__EBETL FOC__EOMEH FOC__EOMEL
FOC_KFGH FOC_KFGL
0x40c8 FOC__IBH FOC__IBL FOC__IAH FOC__IAL FOC__THETAH FOC__THETAL FOC__ETHETAH FOC__ETHETAL
FOC__VBETH/ FOC__VBETL/ FOC__VALPH/ FOC__ VALPL/
0x40c0 FOC__IBETH FOC__IBETL FOC__ICH FOC__ICL
FOC_UDCPSH FOC_UDCPSL FOC_UQCPSH FOC_UQCPSL
0x40b8 FOC__UDH FOC__UDL FOC__UQH FOC__UQL 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_RTHEACCH FOC_RTHEACCL FOC_THECOR/
0x40a8 | FOC__ RTHESTEPH | FOC__RTHESTEPL FOC_RTHECNT FOC_THECOMPH FOC_THECOMPL
FOC_EOMELPFH FOC_EOMELPFL CMP_SAMR
0x40a0 FOC_CR1 FOC_CR2 FOC_TSMIN FOC_TGLI FOC_TBLO FOC_TRGDLY FOC_CSOH FOC_CSOL
FOC__UDCFLTH/ FOC__UDCFLTL/
0x4098 FOC_CRO
TIM1__ITRIPH TIM1__ITRIPL
0x4090 FOC_IDREFH/ FOC_IDREFL/ FOC_IQREFH/ FOC_IQREFL/ FOC_DQKPH/ FOC_DQKPL/ FOC_DQKIH/ FOC_DQKIL/
X
0x4088 FOC_EK3H/ FOC_EK3L/ FOC_EK4H/ FOC_EKA4L/ FOC_EK1H/ FOC_EKI1L/ FOC_EK2H/ FOC_EK2L/
X
TIM1__RARRH TIM1__RARRL TIM1__RCNTRH TIM1__RCNTRL
0x4080 FOC_FBASEH/ FOC_FBASEL/ FOC_EFREQACCH/ | FOC_EFREQACCL/ | FOC_EFREQMINH/ | FOC_EFRQMINL/ | FOC_EFREQHOLDH/ | FOC_EFREQHOLDL/
X
TIM1_DBR7H TIM1 _DBR7L TIM1__BCNTRH TIM1__BCNTRL TIM1__BCCRH TIM1__BCCRL TIM1__BARRH TIM1__BARRL
0x4078 FOC_KSLIDEH/ FOC_KSLIDEL/ FOC_EKLPFMINH/ FOC_EKLPFMINL/ FOC_EBMFKH/ FOC_EBMFKL/ FOC_OMEKLPFH/ FOC_OMEKLPFL/
X
TIM1 _DBR3H TIM1 _DBR3L TIM1 _DBR4H TIM1_DBR4L TIM1 _DBR5H TIM1_DBR5L TIM1_DBR6H TIM1_DBR6L
0x4070 TIM1_BCORH TIM1_BCORL FOC_EKPH/ FOC_EKPL/ FOC_EKIH/ FOC_EKIL/
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Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
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 DRV__CNTRH DRV__CNTRL

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 DACL1 DR DAC_DR PH_SEL PH_SEL1 AMP_CR VREF_VHALF_CR

0x4040 DMA1_BAH DMAL_BAL UT2_BAUDL UT2_BAUDH CAL_CRO CAL_CR1

0x4038 ADC_SCYC ADC_CR DMAO_CRO DMA1_CRO DMAO_LEN DMAL_LEN DMAO_BAH DMAL_BAL

0x4030 SPI_CRO SPI_CR1 SPI_CLK SPI_DR AMPO_GAIN DAC_CR ADC_MASK_SYSCH | ADC_MASK_SYSCL

0x4028 12C_CR 12C_ID 12C_DR 12C_SR RTC_TMH RTC_TML RTC_STA TSD_CR

0x4020 CRC_DIN CRC_CR CRC_DR CRC_BEG CRC_CNT WDT_CR WDT_ARR

0x4018

0x4010

0x4008

0x4000

0x0318 AD12_DRH AD12 DRL AD13 DRH AD13 DRL AD14 DRH AD14 DRH - -

0x0310 AD8_DRH ADS8_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
0x02f8

0x02f0

0x02e8 PI0_EK1 PI0_EK PI0_UKH PI0_UKL

0x02€0 PI0_KP PIO_KI PI0_UKMAX PI0_UKMIN

0x02d8 PI1_EK1 PI1_EK PI1_UKH PI1_UKL

0x02d0 PI1_KP PI1_KI PI1_UKMAX PI1_UKMIN

0x02c8 PI2_UKH PI2_UKL PI2_KD PI2_EK2

0x02c0 PI2_UKMAX PI2_UKMIN PI2_EK1 PI2_EK

REV_1.5

29

www.fortiortech.com




y,

Fortior Tech

FU6832
Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) | 7(F)
0x02b8 PI3_KD PI3_EK2 PI2_KP PI2_KI
0x02b0 PI3_EK1 PI3_EK PI3_UKH PI3_UKL
0x02a8 PI3_KP PI3_KI PI3_UKMAX PI3_UKMIN

A AXCN IR E AR T 2 AR E e, R ERSE A, AT R IMER A LR .
P SFR 73 M ERTy,  — B2 WA 78 A R A 22 (R SFR X4k, — 70 RS2 A R it 2516 o
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2 SIfEX

2.1 FU6832 LQFP48 3|5

% 2-1 FU6832 LQFP48 5| |71 %

FU6832 | 103 e
PAD 4 #5 L 1 DiRettid

P2.2/ DB/ | GPIO P2.2, WAL EAMHB W 1 fr A
c2M/ 1 AT/ | BREEES C2 Fk N

A2 AT | IBHL A2 % N i
P2.3/ DB/ | GPIO P2.3, ATECE AMBH T 1 HA
AD1/ AT/ | ADC JEiE 1 A

A20/ 2 A0/ | BT A2 i v

c4p/ AT/ | BLERES 4 IEfIA

DAL DO | DACI %itth, TG Buffer %t
P2. 4/ ; DB/ | GPIO P2.4, AJFELE AMHRH T 1 A
AD2 AT | ADCi#IH 2 Fa N, BRRHIEESHA
Pibg/ 4 ZBI/ GPIO P2.5, nIECE AN 1 %I\ ADC I 3 i\
P2.6/ DB/ | GPIO P2.6, AJFELE AMHRHT 1 A
C3M/ - AT/ | BRE#E C3 f ki N

DAO/ A0/ | DACO #iith, G Buffer #ith

AD11 AT | ADCJEIE 11 %A
P2.7/ DB/ | GPIO P2.7, AJFECE AN H T 1 4N
AD4/ AI/ | ADC J&IE 4 fiN, HIT B HERCREE
C3p/ 6 AT/ | LLEEs C3 [ IEH A i

A00/ A0/ | IZTH AO i tH o

C4M AT | L s c4 b NG
P3.0/ ; DB/ | GPIO P3.0

AOM AT | IBJHAO N
P3.1/ g DB/ | GPIO P3.1

AOP AT | IZJ% 0 IEHA
P3.2/ DB/ | GPIO P3.2

AD5/ 9 AT/ | ADC JBIi& 5 i\
VHALF AO | 1/2 VREF ¥, #MEE 1uF %
P3.3/ 0 DB/ | GPIO P3.3

AD6 AT | ADC i#JH 6 %\
P3. 4/ 0 DB | GPIO P3.4

AD7 AT | ADJEIE 7 N
P3.5/ 9 DB/ | GPIO P3.5

VREF AT | ADC #MEBZ 25 H R 4 N B 930 VREF faith, AME 1~4. TuF F%F
P4. 4 13 DB | GPIO P4.4
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PAD 4 %% FU6832 | 102% | Ihfediid
P4.5 14 DB | GPIO P4.5
P3.6/ DB/ | GPIO P3.6
HAL2/ 15 DI/ | HALL2 i % H~Fig A\
RXD2 DI | Z5 2 41 UART RXD % A\BX LIN RXD % A\
P3.7/ DB/ | GPIO P3.7
HAL1 16 DI/ | HALL1 i % H~Fig A
TXD2 DO | %5 2 41 UART TXD %y tHisl LIN TXD %y
P0. 0/ DB/ | GPIO PO. 0, W] & AR T 0 4 A
TIM4S - DB/ | Thiek )5 Timerd 4 N\ sk H
TXD2S/ DO/ | % 2 #H UART DhREHEHJ5 TXD %y 5k LIN DhEEEH 5 TXD %t
SDA DB | I2C SDA, £EHIMIFEgfI, FACE 4. 7kQ EHirfH
DB/
P0. 1/ DI/ GPIO PO. 1
RXD2S/ D0/ 5 2 4 UART ThAe%4#% f5 RXD $ NBR LIN DhRed6 4% f5 RXD F A
DBG/TIM4/ 18 DB/ Debug % I
TIM3S/ DB/ ThREFAEHT Timerd F NBU H IR F8 )5 Timer3 FiIRAL U A
SCL o 12C SCL W4, £EHMIFIEHH, FIACE 4. 7k Q i HIE
P0. 2/ 9 DB/ | GPIO PO. 2
HALO DI | HALLO 324 Hi P4 A
Po. 3 20 DB | GPIO PO.3
P0. 4/ o1 DB/ | GPIO PO.4, AIECEHA s N4
NSS DB | SPI Fyik 4 I
P0. 5/ DB/ | GPIO PO.5, WIHcE AN _LHial i
TXD/ 22 DO/ | ThEEHAE AT UART 1 H4s & 3% i
SCLK DB | SPT 4% IR 4# CLK
P0. 6/ DB/ | GPIO P0.6, mIFcE 4N _Fhis L
RXD/ 23 DI/ | Thiekk e nl UARTL HdmEa0iem
MOST DB | SPT_MOST, FHUH 5 HH s ML = A
P0. 7/ DB/ | GPIO P0.7, WIFcE A _Fhio L
MIS0/ DB/ | SPT_MISO, ML N BN A
CX0/ 24 DO/ | EbAscas il 5]
TIM2S/ DB/ | Timer2 L& % 5l SRA A AN B PWM A i
QEPA DI | QEP Zwf4 A fI N\
P1.0/ DB/ | GPIO PL.0, ATECE AN 1IN, FIACERA FRECF
TIM2/ 25 DB/ | Timer2 Lijfe%%#% Hi 4l PRAE A AN B PWM A i
QEPB DI | QEP Z@f4 B fii A\
P1.1/ 26 DB/ | GPIO PL.1, nACE AN 1 FN, wIACERA LRE R
TIM3 DB | THREHEFLRT Timer3 HiFRAE A
P4. 2 27 DB | GPIO P4.2
H PU 28 DO | 3P3N iz Pre—driver LA UAMHHEEHIE, WE 47kQ LHiffH
H PV 29 DO | 3P3N #ix Pre~driver FAF VAHHEHIH, WE 47k Q LHiHFH
H PW 30 DO | 3P3N #ix Pre~driver FAF WAHHLEHIH, WE 47k Q LHiHFH
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PAD 4 %% FU6832 | 102% | Ihfediid
LU 31 DO | 3P3N #iz Pre—driver FHF UMH LS, PWHE 25kQ FHiHFH
LV 32 DO 3P3N #55 Pre—driver FHFV AHE LM H, PE 25k Q T [H
LW 33 DO 3P3N #55 Pre—driver FHF W AHHL LM H, PE 25k Q T [H
NC 34 NC Pin, &%
FLEAN, U Y Bl R ASE R0 VCC_MODE ¥, #ME 10uF B K
TEB LA
L B R R s P A
VCC_MODE=0, A~ HLJE M VCC %t N\ 5~24V, VDD5 H Py LDO =4
vee 35 o 2. FHJECER: )
VCC_MODE=1, 4 HLYE M VDD5 #ii N 3~5. 5V, [Ai# VCC 5 VDD5 4
B
30 WUHYEAR
VCC MODE=1, #MEBHLYE 1 A VCC #i A\ 5~24V, HMEEHLUE 2 A VDD5 %
A 5V
VSS 36 P NS
Hh R FLE A N B P E 5V LDO FinHH FELYR,  H VCC MODE WhiE, HLIR#EVE
ESH VCC 51 A, 4MEE 1~4. TuF H%F.
VDD5 37 P Fp T YR AR N B Y B 5V LDO farH HEYR,  EH VCC MODE ¥sE
VCC _MODE=0 I, P LDO %t 5V HiJ;
VCC MODE=1 I, MAMHHEN 3~5. 5V HLJ
NC 38 DB | NC
RSTN/ 29 DI/ | AMEREAA AN, WE EHHBH, HEE A
FICEK DI | FICE i\ M i 4o
VDD18 40 p 1.8V LDO % th FLIE, A% 1~4. TuF 1%
P1.2/ DB/ | GPIO PL.2, AJFCE AN AT 1 4N
FICED i DB | FICE %u# i
P1.3/ DB/ | GPIO PI.3
HBIAS/ 12 DO/ | HALL i & Y, PN I I G4z VDD5
CIPS/ AL/ | DhReHR Ja b s C1 1S N\ i
AD12 AT | ADC JHIE 12 N
P1.4/ DB/ | GPIO P1.4, rJFECE AN H T 1 4N
COP/ " AT/ | EbE#s CO B4 AU
AD10/ AT/ | ADC JEJ& 10 %\
HALOS DI | THEEFEHS 5 HALLO 3B 5 L P4 A
P1.5/ DB/ | GPIO PL.5, AJECE AN H T 1 4N
coM/ " AT/ | LRSS CO Fk N i
C2pPS/ AL/ | ThEEH:RS G L 88 C2 IE 4 A\ i
AD13 AT | ADC J#IE 13 %A
P1.6/ DB/ | GPIO P1.6, rJFCE AN H T 1 4N
C1P/ AT/ | EbAe#s C1 B
A1P/ 45 AT/ | IBJK A1 IEH N3
AD9/ AT/ | ADC JEJE 9 $ N\
HAL1S DI | Bhfiede#%)m HALLL 3845 f T4 A\
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PAD %45 FU6832 | 102& | Ihfedid
P1.7/ DB/ | GPIO P1.7, Al Ec & AMEB i 1 %N
CiM/ 46 AT/ | LBBES C1 S N
AIM AT | IZJHAL AN
P2.0/ DB/ | GPIO P2.0, A Ec & AMEB i 1 %N
ADO/ 47 Al/ | ADC iBi& 0 %A\
A10 A0 | IBHT AL By S
P2.1/ DB/ | GPIO P2. 1, nJFC & 4T 1 N
C2P/ AT/ | LBBES 2 1EH N
A2P/ 48 AL/ | 3BT A2 1E% N\
ADS/ Al/ | ADC iBi& 8 A\
HAL2S DI | ThAEEHEHS G HALL2 34 HL T4 A\
e
1O KA A«
DI = ¥ushN,
DO = #H+#Hi,
DB = #7X],
Al = BRI,
AO = i,
P= HIH
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2.3 FU6832 QFN32 3|5

% 2-2 FUB832 QFN32 5| %1%

FU6832 | 102% "
PAD £ 7K D 0 Digesid
P2.1/ DB/ GPIO P2. 1, nIPCE /M BT 1 A
C2p/ AL/ bLAc B 2 T A3
A2P/ 1 AL/ IZ A2 IR N i
AD8/ b1 ADC JEIE 8 H A\
HAL2S UiRe#6#% 5 HALL2 248 F P A
P2.2/ DB/ | GPTIO P2.2, AJFELE AMHR T 1 A
c2m/ 2 AT/ | HREER C2 % N it
A2M AT | 3BT A2 fuke N i
P2.3/ DB/ | GPTIO P2.3, AIFELE MR WT 1 A
AD1/ AT/ | ADC JEIE 1 N\
A20/ 3 A0/ | IBTR A2 fhr
c4p/ AL/ | WS 4 TERIN
DAL DO | DACI ¥ith, G Buffer fijth
P2. 4/ A DB/ | GPTIO P2. 4, AJFELE AMHR T 1 A
AD2 AT | ADC#IH 2 Fa N, BRRHIEESHA
P2.7/ DB/ | GPIO P2.7, ATECE AMHBHT 1 HA
AD4/ AT/ | ADC 83 4 f N, FH T BRZRHLR R
C3p/ 5 AT/ | EREGSS C3 B IEfa N\
A00/ A0/ | IZTHAO iy HH v
C4M AT | LB C4 % N
P3.0/ 6 DB/ | GPIO P3.0
AOM AT | IBHAO g
P3.1/ ; DB/ | GPIO P3.1
AOP AT | B0 IEFA
P3.2/ DB/ | GPIO P3.2
AD5/ 8 AT/ | ADC iBiE 5 # A
VHALF AO | 1/2 VREF ZFH¥i, ~hM%E 1uF R
P3. 4/ 9 DB | GPIO P3.4
AD7 AT | ADJEIE 7 N
PO. 0/ DB/ | GPIO PO. 0, R AMHH BT 0 4
TIM4S 0 DB/ | Thee¥ )5 Timerd Hi A\ Bk H
TXD2S/ DO/ | % 2 ZH UART DjRe6#% 5 TXD it 5k LIN Dy 4% J5 TXD i th
SDA DB | 12C SDA, £EHIMITERHH, PIFECE 4. 7K Bl
P0O. 1/ DB/ | GPIO PO. 1
RXD2S/ DI/ | % 2 4 UART Zhfe4: %% J5 RXD % A\ BL LIN TR 5 RXD i\
DBG/TIM4/ 11 DO/ | Debug %1
TIM3S/ DB/ | DhREHEAEHT Timerd H NERH H D AE4E#% J5 Timer3 g B A
SCL DB/ | 12C SCL W#of, SEHEARITERHH, TIFECE 4. 7K B4 HFE
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PAD 4 %% FU6832 | 10 2% | Thaefiid
DB
P0. 5/ DB/ | GPIO PO.5, AICEHA Fhisl FHL
TXD/ 12 DO/ | Thiekk e nl UART 1 ¥ k% i
SCLK DB | SPT #% 14 CLK
P0. 6/ DB/ | GPIO P0.6, WECE XA ERiEl FHi
RXD/ 13 DI/ | Theekk e nr UART1 Bdaae i
MOST DB | SPT_MOST, FAUAL A fai t m AL =W A
P0. 7/ DB/ | GPIO PO.7, FAIFECEHA _LHiok NHi
MISO/ DB/ | SPT MISO, ML A BN A
CX0/ u DO/ | EbAc a4 il 5] B
TIM2S/ DB/ | Timer2 DiREFEHS o fifi A = A\ 2 PWM A8 = L
P1.1/ DB/ | GPIO PL. 1, nfECE AN 1IN, WIACE RN FHiE R
TIM3 DB | ZHAEHEAEHT Timer3 HiFAR XA
H PU 15 DO | 3P3N #i3 Pre—driver L4 UAHEL SR, WE 47k Q LR
H PV 16 DO | 3P3N #i3 Pre—driver L4 V AHELERIH, WE 47k Q LR
H_PW 17 DO | 3P3N #i3 Pre—driver LA WAHHLEfH, WE 47k Q LR
LU 18 DO | 3P3N 53 Pre-driver FH#f UMIHEHH, W& 25k Q FHiHFH
LV 19 DO | 3P3N 53 Pre-driver FH#f VMIHLEHH, W& 25k Q FHiHFH
LW 20 DO | 3P3N %3 Pre—driver TAF W AHHL R H, P& 25k Q FHiHRH
FLIEAA N, FEUE Y Bl L RS R0 VCC MODE #hsg, #hE 10uF B K
vCe 21 p o
TR LA
VSS 22 p NS
- 03 b rh He FL YA N B N S 5V LDO it HL Y, HY VCC MODE #sE, FLUEHEEE
B2 VCC 51 IR, ~ME 1~4. TuF HL%.
RSTN/ DI/ | AMEREAIHAN, WE ERHBE, HEE R
FICEK A DI | FICE iut$ M) 4
VDD18 25 p 1.8V LDO % th FLIE, A% 1~4. TuF 1%
P1.2/ DB/ | GPIO PL.2, AJFECE AN H T 1 4N
FICED 26 DB | FICE i
P1.3/ DB/ | GPIO PL.3
HBIAS/ o7 DO/ | HALL {3 Hadi, Py 5 FF 56324 VDD5
C1PS/ AT/ | Thae#:# Ja thikds C1 1B % A i
AD12 AT | ADCJ#JE 12 A
P1.4/ DB/ | GPIO PL.4, nJECE MW 1 4N
COP/ o8 AT/ | HEEER CO T4 by
AD10/ AT/ | ADC JBJE 10 N\
HALOS DI | ZhAEHE#2 )5 HALLO 3245 Hi o\
P1.5/ DB/ | GPIO PL.5, AJfic B AT 1 A
coM/ 29 AT/ | EEEER CO f i N by
C2PS/ AT/ | ThaeH:# o thikds C2 1R % N i
AD13 AT | ADC J@i& 13 i\
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PAD 4 %% FU6832 | 102§ | Zhgedhiid
P1.6/ DB/ GPIO P1.6, FITCE AN AT 1 A
C1p/ AT/ Ebisi s C1 1E % N3
A1P/ 30 AL/ B AT IS N I
AD9/ b1 ADC J#E 9 Hi A\
HAL1S UIfeiEH 5 HALLL 1848 P\
P1.7/ DB/ | GPIO PL.7, ATECE AMHRHT 1 4
CIM/ 31 AL/ | ELEEE C1 fky A\ iy
AIM AT | 3BT AL Sk N\
P2. 0/ DB/ | GPIO P2.0, ATFELE AP T 1 4
ADO/ 32 AT/ | ADC iBJE 0 f@ N
A10 AO | IZ AL i v
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2.5 FU6832 SSOP24 3|5«

FU6832 | 1032 i
PAD 4 ¥ ssopa | m Difedtiik
P1.1/ DB/ | GPIO PL. 1, ATECE AN 1 4, FIACE A il T
CX0S 1 DO/ | b 5|
TIM3 DB | THALEEAERT Timer3 iHRAR A
H PU 2 DO | 3P3N 53 Pre~driver L#ff UMIHLEHH, WE 47k Q L4iHfH
H PV 3 DO | 3P3N #i3 Pre—driver L4 V AHHLERIH, WE 47k Q LR HH
H_PW 4 DO | 3P3N #i3{ Pre—driver LA WAHHL SR, WE 47k Q LR HEH
LU 5 DO | 3P3N 53 Pre-driver FH#f UMIHEHH, W& 25k Q FHiHFH
LV 6 DO | 3P3N#5:{ Pre-driver FHr VAHHL LK, WE 25k Q FHiHfH
LW 7 DO | 3P3N 53 Pre-driver FH#f WAHHLEHH, W& 25k Q FHiHFH
FL RN, R Y R RS VCC MODE $RiE, #hE%E 10uF Bl K
vCe 8 P .
TEB LA
VSS 9 p K-
VDD 0 b rh He FL YR AR N B A B 5V LDO it HL YR, HY VCC MODE #sE, FHLUEHEEE
2% VCC 5l AR, AME 174, TuF %R,
RSTN/ 0 DI/ | AMEREAA AN, WE EHHBH, WA
FICEK DI | FICE {4 [ i
VDD18 12 P 1.8V LDO #rtH HEIE, A% 174, TuF HLZS
P1.2/ 3 DB/ | GPIO PL.2, rJFCE AN H T 1 %A
FICED DB | FICE i
P1.4/ DB/ | GPIO PL.4, rJFECE AN HHT 1 4N
Cop/ u AL/ | EBEES CO RS A b
AD10/ AT/ | ADC J#I& 10 HA\
HALOS DI | DhfeseHs /o HALLO 324 B P4 A\
P1.6/ DB/ | GPIO P1.6, rJFECE AN H T 1 4N
C1pP/ 5 AL/ | EbEES C1 1RSI A b
AD9/ AT/ | ADC JEIE 9 $ N\
HAL1S DI | ThAL#E#% )5 HALLL 345 fi T4\
P2.1/ DB/ | GPIO P2.1, AJECE AN H T 1 4N
C2p/ 6 AT/ | LREEs 2 TE% N\
ADS/ AI/ | ADC JEiE 8 $i\
HAL2S DI | ThAe#:#% )5 HALL2 345 fi T4\
P2. 4/ 7 DB/ | GPIO P2.4, rJFECE AN HHT 1 4N
AD2 Al | ADC JHI& 2 ¥\, BRERHE(ESHIA
P2.7/ DB/ | GPIO P2.7, rJECE AN H T 1 4
AD4/ AT/ | ADC J#iE 4 ¥ N, HT B AR
C3p/ 18 AT/ | Lh##s C3 [ IES N
A00/ A0/ | IBTAO it H i
C4M AT | LB Es C4 b N
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PAD 4 FK FU6832 | 10 2% DiRedtiid
P3.0/ 9 DB/ | GPIO P3.0
AOM AT | 3B A0 TGN
P3.1/ DB/ | GPIO P3.1
AOP 20 AT | B 0 IEfIAN
P3.3/ o1 DB/ | GPIO P3.3
AD6 Al | ADC J#IE 6 $i A\
P3. 4/ 20 DB | GPIO P3.4
AD7 AT | ADJEIE 7 #IA
P0. 0/ DB/ | GPIO PO. 0, WL E AN 0 Fr A
TIM4S 0 DB/ | hREH )5 Timer4 fy N sk H
TXD2S/ DO/ | %5 2 2H UART Zheed# 5 TXD i th el LIN ThRef#% 5 TXD %
SDA DB | 12C SDA, EHMIFikHIt, FIACE 4. 7K _FHidafH
DB/
PO. 1/ DI/ GPIO PO. 1
RXD2S/ DO/ 5 2 41 UART BOREFERS 5 RXD SN B LIN ThALEER 5 RXD A
DBG/TIM4/ 24 DB/ Debug 3 [
TIM3S/ DB/ IhReEERE AT Timerd SN ThREFE RS Timer3 i PRAE 4 N
SCL 0B 12C SCL Hf#p, SEHMITREHH, rIHCE 4. 7K _Ld s fH

2.6 FU6832S #j2t-SSOP24

o
p1.1/cxos/Tm3 [ | 1 24| ][ ] P0.1/RXD2S/DBG/TIM4/TIM3S/SCL
HPU[T] 2 23| ][] PO.0/TIMA4S/TXD2S/SDA
HPv[]]3 — =] 22| [[] P3.4/AD7
HPw T 4 f-"' 21 ] P3.3/AD6
Lu [[]s ' 20[ ][] P3.1/A0P
Lv [I16se n 19| [ ] p3.0/A0M
Lw []7 Q‘.) 18| [[ | P2.7/AD4/C3P/A00/CAM
vee [ 8 ) 17| ] P2.4/AD2
vss [I]9 E 16| [[ ] P2.1/C2P/AD8/HAL2S
vbDs [ [[ |10 15| [ ] P1.6/C1P/AD9/HAL1S
RSTN/FICEK [ ][ | 11 14 | ]| ] P1.4/COP/AD10/HALOS
vop18 [ [ |12 13 [ [ ] P1.2/FICED
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2.7 FU6832 QFN24 3|5

FU6832 | 1032 b e
PAD &k — 4l Difedtiik
P2.1/ DB/ GPIO P2. 1, FIPC &AM B 1
C2p/ X AL/ i as 2 1E 5 A\ 3
AD8/ AL/ ADC J#1HE 8 H A
HAL2S DI IR 5 HALL2 1845 HE P A
P2. 4/ ) DB/ GPIO P2. 4, TTHCE /M 1 A
AD2 AT ADC JH3HE 2 N, BEEHIEESHRA
P2.7/ DB/ GPIO P2.7, AIFCE AN T 1 4
AD4/ AT/ ADC 138 4 Fa N, F T BEL HCRT
C3p/ 3 AT/ s C3 1 IE4i A Uiy
A00/ A0/ JZTHAO fai H i
C4M AT b as C4 S N i
P3.0/ A DB/ GPIO P3.0
AOM AT JZJ A0 fi N
P3.1/ - DB/ GPIO P3. 1
AOP AT 0 ER A
P3.3/ 6 DB/ GPIO P3.3
AD6 AT ADC JHIE 6 A
P3. 4/ ; DB GPIO P3.4
AD7 AT AD JEIE 7 FIN
P0. 0/ DB/ GPIO PO. 0, R AMHH T 0 4N
TIM4S g DB/ IR T Timerd iy N B H!
TXD2S/ DO/ 55 2 40 UART Thfe6#%5 )5 TXD Hrth 8k LIN R4 J5 TXD #irih
SDA DB 12C SDA, SEHRITEKHIH, WIHCE 4. 7K B4 fE
DB/
P0. 1/ DI/ GPIO PO. 1
RXD2S/ D0/ % 2 2 UART Dhgef%# )5 RXD $i N\ B LIN Djgef%#2 f5 RXD i\
DBG/TIM4/ 9 DB/ Debug %[
TIM3S/ DB/ DIRe R4 T Timer4 S ANB H D REFF2 5 Timer3 i SRAL AN
SCL 0B 12C SCL W%, £EHARITIHH, AIHCE 4. 7K B4 dfE
P1.1/ DB/ | GPIO PL. 1, AIECEAMESH T 1 4N, PIECE A s N
CX0S 10 DO/ | Lheas i 5|
TIM3 DB | ThAEEEFLRET Timer3 PR AN
H PU 11 DO | 3P3N 53X Pre—driver LA UMHHL S, WE 47k Q L4 HifH
H PV 12 DO | 3P3N #%3{ Pre—driver LA V AHHL M, W& 47k Q L4 HifH
H PW 13 DO | 3P3N #& Pre—driver A WAHHLEHHY, WE 47k Q EhidipH
LU 14 DO | 3P3N 53X Pre—driver A U MHHL TR, W& 25k Q i HIBH
LV 15 DO | 3P3N 53 Pre~driver FH#Ff VHIHLEHH, W& 25k Q FHifH
LW 16 DO | 3P3N 53 Pre~driver FHf WAHIHLEHH, P& 25k Q FHiHFH
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PAD 4 FK FU6832 | 10 2% DiRedtiid
vee 17 b FR SN, FELR S [ B R YR AR 3G VCC_MODE ¥ 5E, #ME 10uF B3 K
JEVE A
VSS 18 p Bt
- 19 b O FE R N B BV LDO Far e FELYE,  H VCC_MODE e, HL 4L
27 VCC 5| R, 4ME 1~4. TuF B2,
RSTN/ DI/ | AMESE AN, WE LR, 2R
FICEK 20 DI | FICE ik O i i
VDD18 21 P 1.8V LDO #irtH HLIR, A% 174, TuF HLZS
P1.2/ - DB/ | GPIO PL.2, nECE AN 1 A
FICED DB | FICE ¥ 1
P1.4/ DB/ | GPIO P1.4, nECEAMHRFEr 1 fr A
cop/ 0 AL/ | LREEES CO IE% N\ ity
AD10/ AI/ | ADC i#i& 10 H A\
HALOS DI | ThAsH:#% )5 HALLO 32 %5 Hi ~FHa A\
P1.6/ DB/ | GPTIO P1.6, WA E AR 1 f A
cip/ o1 AL/ | bhEEE C1 IEH A by
AD9/ AL/ | ADC JEi& 9 f N\
HAL1S DI | ThAe#E# )5 HALLT 345 fi T4\
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FU6832

3 HEGER

3.1 LQFP48_7X7

0 A COMMON DIMENSIONS
o1 | A? (UNITS OF MEASURE=MILLIMETER)
é i SYMBOL MIN NOM MAX
& A - - 1.60
/_J Al 0.05 - 0.15
BTM E-MARK &2.50+0.05 A1 A2 1.35 [ljgo 1.45
H010. — A3 0.59 64 0.69
DEPTH 0.10+0.05 5 kT = 097
b1 0.17 0.20 0.23
c 0.13 - 0.18
T 1 cl 0.12 0.127 | 0.134
— 1 [} 8.80 9.00 9.20
D1 6.90 7.00 7.10
— 1T E 8.80 9.00 | ©.20
] E1 6.90 7.00 7.10
e 0.50BSC
o~ 11 1 L 0.45 0.60 0.75
o — L1 1.00REF
L2 0.25BSC
— - R1 0.08 - -
1 R2 0.08 - 0.20
5 0.20 = -
1] 8 43 3.5 7
01 o - -
—— L 02 L0307 1 7 | i3
— - R ),/)T 03 11 17 13
\
f— D B °
N WITH PLATING NOTES:
01 / ALL DIMENSIONS REFER TO JEDEC STANDARD
R MS-026 BBC DO NOT INCLUDE MOLD
R2 FLASH OR PROTRUSIONS.
SECTION B-B BASE METAL
L L
(L1)
K 3-1 LQFP48_7X7 Hf4% R~F &
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3.2  QFN32_4X4

D D2 SYMBOL MILLIMETER
h]. :‘ MIN NOM MAX
T A 0.70 | 075 | 0.80
qt U U U U U U Al 0 | ooz | 005
= b 0.15 | 020 | 0.25
D) *4 - bl 0.14REF
— h = c 0.18 | 020 | 025
D 3.90 | 4.00 | 4.10
() 4 2 - - 2 D2 2.60 | 2.65 | 2.70
-, - e 0. 40BSC
D) (@ Nd 2. B0BSC
[ ) 3 E 590 | 4.00 | 4.10
< E2 2.60 | 2.65 | 2.70
AN Ne 2. 80BSC
S LAN000000 v e
;,f b A
;,f \d =& ™ L 0.35 | 0.40 | 0.45
EXPOSED THERMAL / L1 0.30 ] 0.35 | 0.40
) ] PAD ZONE ) ) L2 0.15 | 0.20 | 0.25
TOP \‘1 IE“ BOTT OM V IE“ h 0.30 0.35 0. 40
|
- -

SIDE VIEW
K] 3-2 QFN32_4X4 #3: R ) E
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3.3 SSOP24_8.65X3.9

_,Hq_b -
iR
AN 1
THOImIrnamn i
n |
{
1§
=
| e !
B \EWHWWHWHD}ZE
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
e 0.635(BSC) 0. 025 (BSC)
L 0.400 1.270 0.016 0. 050
0 0° 8° 0° 8°

3-3 SSOP24 8.65X3.9 H%: N ~FA
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FU6832
3.4 QFN24_4X4
2
= |
! . |
- INSHSHSES ‘U
1 - | = 1 J
— | ] — 1
2
2 - - 1 2 ___]
= -
Jd .l 1 =1 19
“ B - d
- i -
= | =
AN M0N0
ExpoSED THERMAL /|- | [ ®
PAD ZONE N
BOTTOM VIEW
-
o —oooooo ||
J
Millimeter
Symbol ;
Min Nom Max
A 0.70 0.75 0. 80
Al - 0.02 0.05
b 0.18 0.25 0.30
c 0.18 0. 20 0.25
D 3.90 4.00 4.10
D2 2.35 2.50 2.65
e 0. 50BSC
Ne 2. 50BSC
Nd 2. 50BSC
E 3.90 4. 00 4.10
E2 2. 35 2.50 2.65
L 0.35 0. 40 0. 45
h 0. 30 0. 35 0. 40
N Pin Number = 24
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FU6832
4  JBEEE
R 41 SRR
sy 4 EEL 2% IXBhHE IR (LRI
=
2| 2 2 | wmlslw|al| 5] 8 = = 2
B E| B (AR g2 g 5 s
e | S 2 F | W W W W S| B 2. Z =| g , - A I 7 I
By S 2] £ clm| S| T E|F| E| o | E| 2| | N = I =S ESE
R I =T S v I Y N Rl I B = = Slge | M | BB B | B|#
S| S| B |wmm | & S8 e S iﬁzgﬁcéﬁzﬁc 5
Bole | & B 5 | N
(ap)
9\ LQFP48
FU6832L 24 16 768 N = V= — J — N J N N J 35 6 1 |14 |12 2 6 N 3 4 v (7x7
mm)
FUG832N | 24 16 768 A e Y A e J — N, J N, N, J 22 6 1 (11 12] 2 9\ N 3 4 N, QFN32(
6 4x4mm)
9\ SSO0P24
FU6832S 24 16 768 N | = V= — J — v N N N J 13 6 1 7112 2 6 N, 1 4 Vv | (8.65x
3.9)
FU6832F 24 16 768 N | = V= — N — v J N N J 13 6 1 7112 2 N J 1 4 J QFN24 (
6 4x4mm)
49 www.fortiortech.com
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5 HSSH
51 HIEXEEE
% 5-1 dint R K el

/|

¥ Py ﬁ h ﬁ Blegre | ae
TAERFAESIRE Ta -40 — 85 C

\?C%ﬁkﬁ%iéfzﬂ VDD5=5V,VCC<28V 40 T 105 ¢
TAERIRIERE Ta P — : :

ERI e 0 | 105 o

VCC_MODE=0,VCC<15V
TAER &5 Ty -40 — 150 C
A7 IR -65 — 150 C
VCC #ixt VSS [ HE -0.3 — 36 v
VDD5 %t VSS [ HLE -0.3 — 6.5 V
RSTN. GPIO ixf VSS
KL -0.3 — | VDD5+0.3| V

TR B R 5-1° gant S KRB T T 51 1R BB AT BE 2 /K AR A8 o IXAN L AT E AH
PAIA B IRAFIBAT A AZINE L ] AGE o I S K BUE fEL AR A T AT R RE = 5 2 (X ] Stk

52 2EFHESHHE

#* 5-2 &R AE
(BRAERERI A BH, Ta=25C, VCC =5V~28V)
S %M BAME | MABME | BKME | Bfr
AR Y v A 5 — 28 Y,
VCC TAERE(3) | Xyt 5 _ 36
VCC_MODE=1, VCCz=VDD5, (2)
VDD5 T{EHE | VCC 5 VDD5 i, (2) 3 — 55
ARG b — 24 — MHz
Ivee TAFHLIR ) — 20 — mA
Ivee FAAL HLIR (1) — 6 — mA
Ivec HEHR FLIR — 50 150 uA

TE:

1. WIERERFBITHRE KA

2. Flash 5 A\ VDD5 WA 45 1E 5~5.5V

3. WAEAEHIRIIEE S, VCC HIE ETHERTEHE 0.5V/us~0.1V/s

5.3 GPIO BS it

% 5-3 GPIO H A4
(BrAERRIE B, Ta=25C, VCC =5V~28V)

28 s R/ME #AME | ZKRE LEiva
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¥ &1 B/ME HAEE | BKE i:X A
R e 50pF Load, M 10% b F+% 90%!Hf
e E Tk i, Taz25°C — 15 — nS
R e 50pF Load, M 90% F 4% 10%!
R B (] ], Ta=25°C — 13 — nS
Von i H iy B lon=4mA VDD5-0.7 — — \Y
Vo fi K B & lo.=8mA — — 0.7 \Y
\OE NS (1) 0.7*vDD5 — — v
VL B N — — | 0.2*vDD5 v
hiHBH, BR PO[2:0].
P16:3]. P2[1] - — 33 — kQ
P3[7:6]4HAth GPIO
FhrHBH, PO[2:0]
P1[6:3]. P2[1]. P3[7:6] - 5.6 - ko
RRiHFE, PO1/P11 — 10 — kQ
(1)2% VDD5=5V I}, Vi /METRT LA 0.6*VDD5
5.4  Pre-driver 10 BS54
% 5-4 Pre-driver 10 H/S 451
(BRIAERRHIAE B, Ta=25°C,VCC = 15V, VCC_MODE=0)
¥ %4F B/ME A | BKME | B
A B ELR — 150 — mA
R R LR — 90 — mA
A FLR — 150 — mA
TN T LR — 180 — mA
LT i oo PA0%ETE 0% _ 25 — nS
(o) A 0,

M R B ;J?I'; Load, M\ 90% T I 10% — 90 — nS
AR L TR ;ﬂ[\l!:_] Load, M 10%_LF+% 90% . 115 . NS
0, o4 o)

F R R 1 ;ﬂ[\l!:_] Load, M 90% FF&EZE 10% o 50 . nS

55 ADC S5t

% 5-5 ADC H <R
(BAEER RIS, Ta=25C,VCC =5V~28V)

S &AF B/ME HAEME | BKE | B
INL 12 firsi=, (1) — 2 — LSB
DNL 12 firsi=, (1) — 1.5 — LSB
OFFSET 12 A, (1) — 6 — LSB
SNR fin = 350kHz,(1) — 70.8 — dB
ENOB fin = 350kHz,(1) — 10.5 — Bit
SFDR fin = 350kHz,(1) — 68.2 — dB

REV_1.5
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S8 %A =/ME WARME | BAME BNL
THD fin = 350kHz,(1) — 67 — dB
Rin i N\ HLEE. (1) — 800 — Q
Cin FINHLZ (1) — 30 — pF
AL A] (1) — 13 — A?é'&'(
KA [A] (1) 3 — 63 A?é'&K
B A
(1) ADCLK=12MHz
5.6 SEHEBRSISH
% 5-6 VREF& VHALF
(Ta =-40~85°C,VCC =5V~28V)
S8 -3 &/ME HwARME | ZFXE HAT
VREFVSEL=00B — 45 — \Y}
VREFVSEL=01B — VDD5 — \Y}
VREF
VREFVSEL=11B — 4 — \Y}
VREFVSEL=10B — 3 — \Y}
VHALF — VREF/2 — \Y}
57 1EEHASRHESIFE
K 5-7 IBHEBONES A4
(BRI B, Ta=25C, VCC =5V~28V)
S8 3G =/ME WRME | BKXE i::Xjy5
Viemr FEAE 4 N T H 0 — VDD5-1.5 \Y;
Vos 18 i F 5 ic F. s Ta=25C — 5 10 mV
AoL FFIAHE A RL=100k Q — 80 — dB
UGBW Hf3fi 257 %% | CL=40pF 6 10 — MHz
SR Z IR CL=40pF 10 15 — V/uS
5.8 HALL/BEMF BBS451%
% 5-8 HALL/BEMF HL <41k
(KRR 3 B, Ta=25°C,VCC = 5V~28V, VCC_MODE=0)
e 21 %M w/ME HWAE | BKE BAL
BEMF A & HLFH 5.4 6.8 8.2 kQ

BEMF P4 & FEBH 8] AH X 4

%

REV_1.5
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59 OSC Bt

% 5-9 OSC H etk
(Ta=-40~85C,VCC = 5V~28V, VCC_MODE=0)

SH %A &/ME HWAREY | BRE E:2X v
SRR ES 23.5 24 245 MHz
WDT I A% 29 32.8 37 kHz

510 S(uBESiFHE

K 5-10 A7 A A URFE
(KA 51, Ta = 25°C,VCC = 5V~28V, VCC_MODE=0)

¥ 1 m/ME BAE | BmAME LA
ii%gf inpﬁmﬁ A E=R VAL 50 uS
LVR_SEL[1:0] = 00 2.6 2.8 3.0 v
VDD5 i 5 JE & 4 B | LVR_SEL[1:0] = 01 2.8 3.0 3.2 \
JE LVR_SEL[1:0] = 10 3.3 35 3.7 Y,
LVR_SEL[1:0] = 11 3.6 3.8 4.0 v

5.11 LDO EBBS4HIE

# 5-11 LDO HAH:
(BRARHS %I, Ta=25C,VCC = 5V~28V, VCC_MODE=0)

SH 1F B/ME HEE  BAE | B
VDD5 fiff VCC = 7V~28V, VCC_MODE=0 4.7 5 5.3 Vv
VDD18 HiJk 1.65 1.85 2.0 Vv

5.12 $3%&HpE
*= 5-12 LQFP48 3 H

S8 %A & i:<X 1y
‘ - (1), (3) 52.4 T/W
Oun & F T IR AR PR R
(2), (3) 72.2 C/W
= 5-13 QFN32 HE#PE
SH %A & L:<R 1Y
. o (1), (3) 47 C/W
Oun O T IR AR X R I
(2), (3) 74 C/W

J
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# 5-14 SSOP24 $ 4 A

S %A BT

O©ua T TR AR XS PR BT U (1), (3) 75 T/W
% 5-15 QFN24 Ff 35

S %A BT

Oun 5 Fr TR AR R I8 I (1), (3) 50 T/W

}?;c O F T TR AR e s 2 2 T L ). (3) o5 C

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

(3) KB AR, = 5MRERAT Fr A
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6 Sl
6.1 S{LERST_SR)

GHHE T AR
EhEf (RSTPOW)
S5 IS AL (RSTEXT)
K HLE(RSTLVD)E 4L
B 1MEA(RSTWDT)
Flash JFi:#:/F 5 A7 (RSTFED)
Debug &1/ (RSTDBG)
WA (SOFTR)
SRR E T ], CRIETF 4 RST_SR . Sl — IR RN A0 RIS E 1, A
BALARENE 0o WURTEERRELL, ATEME K RST_SR[RSTCLR]E 1 7%k

6.2 S{ufhgE

A S H Al E 27758 . LVDENB. WDTRSTEN #5457 7] 43 SISz Bl % LVD. WDT E A7
PRI RE .
6.3 SMEBSIMIEI. LRSI

M5 RSTN E NG 25us I, &K —IREMF/, B4 MCU MHLLE 0 I
WHHATFET -
6.4 (REBERNEL

I B 26 VDD AT WA, anSE VDD HLR RS T A0 IR, PR e H B o
KR EAE S, R F RAERN.

AHSCHC B 27 A7 7o O] (3 B FE R il e i, DA R AR F s BRI
6.5 &lIMiRhER

{EREE T I eI 885, W SR7E H-Bois 2 Aiisc s i, s 2 E B S5 R ASGHE
o XANEAIRRENS BRI P . B H 5 2 A Z A2 MCU.
6.6 RSTFED £({i

FLASH $#AERiHuR it 7 ¥ MOVX B 5. “B#ER" LSO B X FLASH [Zhfg (WL
JEIRARRS PRI T, AN AR AT 1B PR Fa S RN s A 42 10 X DA R e X, R4 K
FLASH dEi#%E S . FEDR SA0JRME & ffiRE, AnI4kik.
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6.7 WHEM

LR P ICE RST_SRISOFTR]=1, Mfy &3 Zsmbl E AL, BALJE RST_SRISOFTRIAR G E 1.
6.8 HArFfFa
6.8.1 RST_SR (0xC9)

% 6-1 RST_SR (0xC9)

Bz 7 6 5 4 3 2 1 0
S HR Rig?gyR/ RSTEXT RSTLVD RSV RSTWDT RSTFED RSTDBG SOFTR
B ¥y R/W R R R R R R R/W
=X DA X X X X X X X X
FB R i

B

T HE bR E

. \/_, AN N E| 2 AN

RSTPOW / 0: FIREMNARKET LHEN

(7] 1: BRENKRE T BB

RSTCLR e,
15 B AR 2 T s i B A7 2%
BN 1KERBitT: 3] E k&

AR A A
(6] RSTEXT 0: FIREMAZEKRE TR
1: LRELREIHEAL

RHEEEMbRE
(5] RSTLVD 0: FIREMARKETRBEENM
L BREARE KRB EEL

[4] RSV fRE

F 10t E A bR &
[3] RSTWDT 0: FIREMARKETE! S EN
l: BREACRE TEHIVEH E AL

FLASH RS LR4 & A7 A i
(2] RSTFED 0: LIRENIARRKE FLASH ISR R AL
1: &Sk E FLASH AeRE{RHE i1

R (Debug) Bt
[1] RSTDBG 0: LEMAZEREIRRE R
1: EREACKR AR E AL

AR AL
5.

51 RZgl RESEN, FEHEB)BOOT i 2
(0] SOFTR 50 TLE X

B

0: LFIREMAZH TS 1imEAL
l: FIREAER TS T 1 mEN
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B AR ER S AL

RIW REZAL AT 5

R AR A3

R/WO {8z, Hu[LLE 0

R/W1 A3, HATBLS 1

WTCHREIR UL, R OSCHIA], AN/EE S
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7 FREREE
7.1 @&n

R 16 AR, SA WG TGRS, I IPO~IP3 HAFESHHTECE, FrE N
TR G PEGT S 3 7-2 s . A T IEZE SFR 8% XSFR s — sk 2 M b £
FCRRE o YA EE S LA R TR 4% P, RS B o T AR SR 1. SRR R
e Jo PO RVRR 5 B PR, U7 9 B eh B B A R 7 — A CPU i ok

A o TV T L B 43 B B DU AR S b AR R — G, (IR S e R 25 T LR S
T . E LR TP WA RERAE S . IR m IS R e TR e b, L Se g b R AE
e SE g I 58 S TE AT o B R IR LE TR W SR g AR AR AR TR A — NSRRI Se
TR SE A A A T G E AR e BT . RIS BB . a0 RIF IR0 PR A e, OGS ik
A S T o 0 A P L AR R DR S R, T PR SR U AT
PRI INGFE 2 I3 7-2 BH, b3S/ PR S s 7 10 o WS BT AT 0 B S 2 1 o b 3

7.2 REIHERE

IE[EAZ 4R P TlifE, EA=0 I NIRRT . EA=1 IR iE

i3 15 B SFR 8 XSFR w8 FH AR SCI I h e FAAL, mT LA S g P Bl AN T I o (H 2
WA JRIEIR EA ALRE N 1 SRE AR, RS A RGBS T. K EA GLBE Dy 0 KAk
FRTA AR IR, AN RS P s P . TER, 2 EA RIEBEE DY O IR A1 Wi b1
RIRES, IFHIE EA B EN 1 ZRIASHRS

7.3 HhERrRER

SR 2 A TR

H 4% % PORT0.0~PORTO0.6 A% 10 %\, =i 5 H LA CMP4 B, A% E EX0=1
AR AN T O (INTO). 4 E PORT1.0~1.7. PORT2.0~2.7 Jy¥(¥ 10 i AK, WJ%E
EX1=1 KX PUIE/P2IE i HILFH AN Il 1 (NT1).

SR O fE e Ar EXO, A TR A7 IFO, Hh T P s i #2110 1TO « B 27 A7 4% LVSR Hi i EXTOCF G
FEEAMER T O SR, X LESRIE T LLE PORT0.0~PORTO0.6 #ii A\, EL#:%E CMP4 %t i4E—
A, FTA SN O [P IIE LA — AN — AT TR AL

ST 1 AEREAL EXT, 16 > PIN BRI ERE th &7 A7 28 P1IE. P2IE #%. X RL Hh Wrbr 47
N PIF. P2IF, i Pl #2m0o 1T1.

R 71 HRERAFE 1 KR 10

PR | FB | 4% sk R/ %g
0xD1 [7:0] | PIIE[7:0] | Portl fENAMEHRINT 1 B, % PIN FHWT{digE R/W 0x00
0xD2 [7:0] | PIIF[7:0] | Portl fENAMESRIT 1 B, & PIN FRTkR LN . R/W 0x00
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WAEE N 0 78 Z 0 RE ) A Wb B A7
VER: MCU B 0 35X MRS, ANFEEE 0 s
BLLMAE 1, FBNA] R A iE W o, 4
FAFER W N IEA): mov D2h, #OFEh, LAJE P1IF[0]
0xD3 [7:0] | P2IE[7:0] | Port2 fENAMTHNT 1 I, 2% PIN H i fE R/W 0x00

Port2 fENANHBHWT 1 B, 2% PIN Hlbibr &AL,
MCU 5 0 yE X LI AR A o

0xD4 [7:0] | P2IF[7:0] | VEZE: MCU 5 0 iEXRibRELINS, A 7HER 0 KR R/W 0x00
BALUAE 1, FBINATEEF= A P W o,
FAE W FiE4): mov D4h, #0FEh, LAY P21F[0]
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7.4  FRERiEE
% 7-2 Pl e
L NN — =R " Lok
A . g
=X ] 0x0000 N/A N/A | —Effife B
LVW A6 30 i 17
(R HE s T v U )/ LVSR[O)/ CCFG1[6])/ _
TSD e (i B it e 0 0x0003 | TcoNs) Yo e IPO[1:0]
Wr)
ANk INTO 1 0x000B TCONJ2] Y IE[0] IPO[3:2]
AN K INT 1 P1IF[7:0]/ _
(10 2 1) 2 0x0013 P2IF[7:0] Y IE[2] IPO[5:4]
DRV ¥ 3 0x001B DRV_SR[5:4] Y DRV_SR[2:0] IPO[7:6]
" _ TIM2_CR1[4:3] _
TIM2 iy 4 0x0023 TIM2_CR1[7:5] Y TIM2 CRO[3] IP1[1:0]
TIM1 i 5 0x002B TIM1_SRI[4:0] Y TIM_IER[4:0] IP1[3:2]
ADC ¥t 6 0x0033 ADC_CRJ[0] Y ADC_CR[1] IP1[5:4]
CMPO0/1/2 7 0x003B CMP_SR][6:4] Y CMP_CRO0I[5:0] IP1[7:6]
RTC 8 0x0043 RTC STA[6] Y IE[6] IP2[1:0]
" _ TIM3_CR1[4:3] _
TIM3 iy 9 0x004B TIM3_CR1[7:5] Y TIM3 CRO[3] IP2[3:2]
Systick Tk 10 0x0053 DRV_SR[7] Y DRV_SR][6] IP2[5:4]
" _ TIM4_CR1[4:3] _
TIM4 it 11 0x005B TIM4_CRA1[7:5] Y TIM4_CRO[3] IP2[7:6]
CMP3 12 0x0063 CMP_SR][7] Y CMP_CROI[7:6] IP3[1:0]
" . I2C_SR[0])/ 12C_CR[0]/ _
12C F1K/UARTA H 13 0x006B UT CR:0] Y \E[4] IP3[3:2]
SPI i/
" SPI_CRA1[7]/ IE[3)/ _
UART2W v Wi/ 14 0x0073 UTZ RIUT2_TI Y UT2_ BAUDH[S] IP3[5:4]
LIN
" DMAO_CROI[0] _
DMA r [k 15 0x007B DMA1_GRO[0] Y DMAO_CR[2] IP3[7:6]
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7.5 HRSEE
751 IE (0xA8)
% 7-3 IE (0xA8) Hil{fife
YA 7 6 5 4 3 2 1 0
A5 FA RTCIE RSV ESO SPIIE EX1 TSDIE EX0
et R/W R/W R R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
FB B iR
4= Jay v BT A
7] BV o 1w
RTC W {s g
(6] RTCIE 0:251F  1:fdife
(5] RSV R ¥
UART1 i {E g
4] ESO 0:281F 1:{#igk
SPT H i fii fig
[3] SPLIE g a1 1 e
AT 1 RE
[2] L P A
VL BN AT AR B TSD (Temperature sensor detect)
(1] TSDIE 0:281F 1:{#igk
A 0 18 RE
o] EX0 0:2% - 1.{#fE
7.5.2 IPO (0xB8)
2% 7-4 1PO (0xB8) PRIt & 74% 0
fir T | 6 5 | 4 3 | 2 1 | o
2R PDRV PX1 PX0 PLVW TSD
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAiE 0 0 0 0 0 0 0 0
FB 2R iR
[7:6] PDRV Driver B Ib 25324
[5:4] PX1 INTL (AW 1D Az
[3:2] PX0 INTO CAMEBH W 00 fRAk Rz
[1:0] PLVW_TSD | LVW (fiGFEJRE2) /TSD H Wit ib 2 4% il

T SR 0~ 3 IR F ST RARE e, 3k 4 ALt gdztil

7.5.3 IP1 (0xCO0)
£ 7-51P1 (0xCO) ks %7 as 1
fir 7 | 6 5 | 4 3 | 2 1 | o
2K PCMP PADC PTIM1 PTIM2
it R/W R/W R/W R/W R/W R/W R/W R/W
SAifH 0 0 0 0 0 0 0 0
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FE B #iR
[7:6] PCMP CMPO/1/2 PR IBr e Ak 2 4% il
[5:4] PADC | ADC A IR Ak 25 47 il
[3:2] PTIM1 | sERF28 1 Sl pfb g gz il
[1:0] PTIM2 | SERF &% 2 R e Ab 2 s )

e AP RARAEHME A 0~3 IRIRFR IR AR B w3t 4 B ZAT

75.4 IP2 (0xC8)
% 7-6 IP2 (OxC8) it et % 7a% 2

fir 7 6 5 | 4 3 | 2 1 | o0
A FR PTIM4 PSYSTICK PTIM3 PRTC
FA R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
FR B 5%
[7:6] PTIM4 | ERS 2% 4 W pl Ak 2 4 )
[5:4] | PSYSTICK | SYSTICK H il 4k g2 4% il
[3:2] PTIM3 | sEHF 2% 3 Hh Tt A g d )
[1:0] PRTC RTC A KT pe Ak 47 1)

TE: ARG AEHIE A 0~3 MIRE R B BAR B femy, 3k 4 A gedz il o

7.5.5 IP3 (0xD8)
# 7-7IP3 (0xD8) Wit Je %748 3
fir 7 6 5 | 4 I 1 | o0

42 Fx PDMA PSPI UT2 PI2C UTI PCMP3

St R/W R/W R/W R/W R/W R/W R/W R/W
X DAIEN 0 0 0 0 0 0 0 0

FEB B iR

[7:6] PDMA DMA Hr R S g 42 il

[5:4] | PSPI_UT2 | SPI/UART2/LIN Hv Wit 5 24l

[3:2] | PI2C UTL | I2C/UARTI Wil 5 2% 425 il

[1:0] PCMP3 | CMP3 H I It 5l 25 47

T SR 0~ 3 IR F ST RARE e, 3k 4 ALt gdztil

7.5.6 TCON (0x88)
# 7-8 TCON (0x88)
AL 7 6 5 4+ | 3 2 1 | o0
AR RSV TSDIF IT1 IFO 1TO
Byt R R/W R/W R/W R/W R/W R/W
B=XDA(:! 0 0 0 0 0 0 0 0
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T’ AR iR

[7:6] RSV RSV

TSD it FB£ SRS AT W s 75

0: & R R AR e 5 Tk B 1 v

(5] TSDIF | 1. KA T SCEREZR . A5 N 0 iF i %

AR S AL il BE LR UIRZS A7 (TSDF) BC & A, TSDIF S B )2 1 28 A i i it
BB I RPIRAS .

INT1 A3 by 1 F S fih o 42 i)

27 b00: T fd A A by

27 b01: "N I

27 blx: HFHAE (EFFECRRE) filk b

[4:3] IT1[1:0]

INTO AMEEH T 0 A
[2] IF0 0: INTO 7% 4 i
L. INTO &4 7 Hilbr. BAFS AN 0 FEHANE

INTO AR BT O HeL S fih o 42 il

27 b00: T A A by

27 b01: "R A b

27 blx: B (EFECTRED fih & bl

[1:0] ITO[1:0]
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8 [2C(Inter-Integrated Circuit bus)

8.1 @i

12C (PP AR B e 2D RHRAR A T 756 TolARHERI PR 2R R I He 11, 2 — ] B 00 ) 1) [ 20
Tk, T MCU RIZMH 12C WA miE . SR H PR IT44M: SDA CGRATHMREL) 1 SCL
CHRATEI BRERD, IXBIRZEZ XA VO 28, T LB LRI TR i i, a0 f e (o 75 B0 e b
HFH%E VDD5, A fEIEH TIE.

F R

® SIFLT I2C MMXAIARHERER (B 100kHz), HUidiiist, (i 400kHz) PAK PR+ (5
% 1IMHz).

® MEXRFENUEEA, HRMNIEER

® R 7 AT HEAREAR R Ak

® UHF DMA Hdfftfa, LA RUEE CPU I fidt.

BZRTEZS INES SDA M1 SCL #& R P, IR AR a2 2 15 25 IN I — 1k 0, 7EAR S I 2
g B HRE AR — N IBF T IEPORA, TEXFET, bR R
2 12C @i, #ULAERFEBURNEIRG R, 2C BESNA RIS, ER0H T8 shakit
s, JFHIEIE SCL MFTH #F KEB EME S, @id SDA Kk ML S 0. e
AR UUR L, A AR AR B A o TE R 2k b T A BRAE R ISR K 55 RAN R E 1.
R E N SOR B E N, WL E e F U, ARG RN SORER =R, )5 AL
2 BRIk, IR AT 8-1 FoR s AR VBRSNS A, o5 B 28 FHE R AR 24
J& ENON A SIE IR, i35 B LA RO R, @ AR ] 8-2 Fis . TEX MBS T . &
B BT 77 Az 5 I B b R 26 1 Bl A% 0%

s Y NAVAVAVAVAVAVAVAVAN
or| T\ CRERED D 63 3 G CASE
? Slave Address & Write T Master Send Data T S
Ack Ack T
A from from 0
? Slave Slave P
Bl -1 284 m) DB ik B
SR VAVAVAVAVAVAVAVAVANNAVAVAVAVAVAVAVAVAE
sDA | /A0 (A1 (a2 A3 ) A4 A5 (A6 ) R N\ A /| D0 DT {D2)D3 K D4 D5 D6 NDT SNAY |/
? Slave Address & Read T Slave Send Data T ?
A Ack Nack
from from 0
? Slave Master P

Kl 8-2  RRAFERUSC N A 1 B
FU6832 #4111 12C Ref% 1% BN ENUB B MM, S HRIIAR] IMHz, /4 12C B,

R EBCE L 12C, @D B ME—FbhbRAT R0, A 12C I R BRsES (STA).
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555 (DMOD). &k (ES (STR) MEZEES (NACK) {#1EfES (STP) Ki%fil.

8.2  ##FisieR

8.2.1 EUERN

1. 'EAf712C_CR[I2CMS], & NTEHEN;

2. & 12C_CR[I12CSPD], % &4 SCL #i%,;

3. T# 12C_ID[I2CADD], & Hhras ittt

4. Ji® 12C_SR[DMOD], # & 55

5. I 12C_CRI[I2CEN], ffifg 12C;

6. BN 12C_SR[I2CSTA], *&i% START Fiihl, 7E#U®] ACK/NACK J5, 12C_SR[STR]#
TEfFE 1, SCL B FHLHRHIHK;
7. WRZBKIEHHE, 5 12C_DR FF4E, A7 12C_SR[STRILVEK SCL, FHLIFMa K%
Bl B k% se e HazI s ACKINACK J&, 12C_SR[STRIAE 1, SCL # FHLoE HI (K ;

8. IR REEUHIE, HENM 12C_SR[STRIE, THIFMAE IS, LEEREZxYE)E
12C_SR[STR]M £ & 1, SCL # EHLIRHI AR, Ukl Al Jei@id 12C_SRINACK]# B ACK/NACK, i
] 12C_SR[STRI]E 0 Bt SCL LIk 1% ACK/INACK 155, iUk ® T #r¥dkE, 12C_SR[STRIM 4 &
1, SCL # E A5 HAK:

9. WnRTFILRIE, RLIFE 12C_SRISTRIN 1 B E A7 12C_SR[I2CSTP], 4 12C_SR[STR]
LI RIEAE 155

8.2.2 MRS

1. [i®& 12C_CR[I2CMS]=0, # & NI,

2. & 12C_ID[I2CADD], #H slave H#ilit; sk E 12C_ID[GC]=1, e #HiEA;

3. T# 12C_CRI[I2CEN]=1, fififi¢ 12C;

4. 45 START 15 S AIHEHE, B0 B START {5 S A1 IEHI 15 SCL 4 MHLER HIFIAIL,
I2C_SR[I2CSTAJ#1 12C_SR[STRI# i fF & 1, sbifrrstidid 12C_SRINACK] 1 E ACK/NACK, Jf
i#iL 12C_SR[DMOD]H A A U T AZ B CEE I /2 R &K

5. WHREKIEHIE, N5 12C_DR ZFf74%; 47 12C_SR[STR]LARH SCL J& , Ki% ACK/NACK
Je RAEBE 24K % 5 B B E EHL KR K ) ACK/INACK Ji , SCL # MHLBR A%, 12C_SR[STR]
T & 1

6. WSRRFUCHIE, WITEES b HUSCEE J5 2 A7 12C_SRISTR] Bt SCL, 4 M HLEI ¢ %L
i85, 12C_SR[STRIFE 1, SCL #MHLsRHIFAL, 7Eid@id 12C_SR[INACK]# B ACK/NACK J5,
47 12C_SR[STRIE it SCL J &% ACK/INACK, iuis|] T ¥i%ids, 12C_SR[STR]f# {4 & 1, SCL
W E NSRRI

7. RESTART Zjft: 4 MHLLE busy IREFHLF] START (55, Wb 57 TAE, MRk
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bk
8.2.3 12C FhiRE

12C I WA

1. 12C_SR[STR] =1 i, ZHBrjarE FHLA PN T #A 2L

2. 12C_SR[I12CSTP] =1 i}, ZA Wi REMHIAE R FH R

R 12C FWHdifEfr 12C_CR[I2CIE]N 1, B4 12C 4377 rhlkri sk .
8.3 12C H1=28
8.3.1 12C_CR (0x4028)

% 8-112C_CR (0x4028)

fr 7 6 5 | a4 | 3 2 1 0
2 12CEN 120MS RSV 12CSPD1 | T12CSPDO 12CIE
Byt R/W R/W R R R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0

L R TiRe

12C f#ife
[7] roceN | % AR 12C
1: ffifE 12C, AHMN GPIO e ly 12C #5428, OPEN DRAIN #itH. 12C 4@ E4THF
tE 10 9 Pull-up % B e
/WA AL
(6] 12CMS | 0: MWL
1: EHEL
[5:3] RSV PR¥H
12C SR E, (U EHEER NE R
00: 100kHz f&HiK =
[2:1] 12CSPD | 01: 400kHz fE#iHE =%
10: IMHz fE4HE =
11: A, R
R T 47 i
[0] 12CIE | 0: Z&1F 12C #E At
L: fo¥F 12C #EANF KT, FRIBTESR B 12C_SR. I2CIF P24k
8.3.2 12C_ID (0x4029)
% 8-212C_ID (0x4029)

2 | 7 | e | 5 | a4 | 3 | 2 | 1 [ o
L 12CADD GC
KA 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
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A

AR

Thig

[7:1]

12CADD

12C ik

[0]

GC

TR, HAE MU B R
0: ANSCRES REmEm
1: SZERSHBIENY, BP 0x00 Hbdk -t 2=

8.3.3

I2C_DR (0x402A)

7% 8-312C_DR (0x402A)

A

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

K

I12C_DR

RH

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

#R

iR

[7:0]

12C_DR

12C Hudfs 75 17 a4

8.3.4

I2C_SR (0x402B)

% 8-412C_SR (0x402B)

A

7

6 5 4 3 2 1 0

AR

12CBSY

DMOD RSV T2CSTA 12CSTP STR NACK 12CIF

Hd

R

R/W R R/W R/W R/WO R/W R

SAifE

0

0 0 0 0 0 0 0

hr

HR

ThRe

T12CBSY

12C RS &

4 T2CEN 34 0 B}, BUSY HZhHM 0.

FHUE

1% START ThjG, BfFE 17, Ki% STOP lIh)E, s’
MU 2

W3 START bk Ve R fe, BEfEE 17, We® STOP 5, BEfRHE 07

0" .

DMOD

12C 5 b &
FHUE

0: S CENLI R EHE,
L: i CERLm s,
MR A 13

0: S (ENLIm A EHE,
L i CERLm s,

ML D
ML 5 H D

ML D
ML 5 H e

RSV

e

T2CSTA

FHUE

WAFE 1, MRS SCL. SDA AN e TR & i% START AHbhk=217, 4K 1% START Al
Mt SR E 3 07 o FERIEBCGE B i R, 25 1E T2CSTA 5N, #H %
3% RESTART, W5 EAEHR KL ez e 5 B 12CSTA R ‘17 -« T2C_CR[T2CEN]=0
B, HANEE.

0: E START Flbhl5=y

1: %1% START 8¢ RESTART Flbhl ==

MABL:

i EU 2] START HishE 7L E ‘17 , 5075 0’

R M E) START (HHhEASULES, 12CSTA A48 ‘17, HIG4:rE FEaui 2, B
B E] N —A> START 1%
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MM, T2CSTA A1 T2CSTP #h5E 24T 120 Hd 5o
START STOP ik
0 0 MR RIS/ PR A2 B
0 1 USR] ) /2 STOP
1 0 YT R 2 START + Hidik5
1 1 MHTSCUEIF A STOP, SRJEWCE] START + Hihk==y
VE: 2 I2CEN A ‘07 BF, T2CSTA £¥:EiEEzhE 07 .
FHEEL:
FE 12CBSY N ‘17 B, BAFAREERE ‘17, BEEEMIFIG A% STOP, 24k i%5E STOP
JEtEEEEE 07 i 12CSTA A1 I12CSTP [AIE 17, H I2CBSY N ‘17, M I12C
J6 k3% STOP, Ki%58 STOP Ji Fi & START Aidsdik=7, START Aidshlk7+y & ik B STR
MR 1. 7E RIS BRI R, 251k T2CSTP 5N, HEHELEE. X
12C_CR[I2CEN]=0 I}, HEhEZ.
3 T2CSTP 1, ANJi% STOP
1: % STOP
MU :
MEfF®) STOP f5 & ‘17, M5 035 ‘0’
RERESHEELS 5
TE: 24 I2CEN K €07 I, I2CSTP ex#efdiftEzhiE o7 .
12C R ERER -
BECEE 1, MBS 038 07 5 X4 12CEN A ‘0’ B, STR 2#:RfFEZNE 07 .
FHUEA:
YRR A% 5 START Jnilik 7758k DATA 7%, STR BEfFE ‘17, [FIRF SCL & pEHifK,
5 STR BHZE STR #7E 0° A Bl SCL.
W T2CSTA F112CSTP [\ 17, UM A% 5€ STOP START Jnthhik 775 )5, STR 4
P A RN
ML :
YRR START Il FERCEL DATA #7355, STRAEHFE ‘17, AR SCL &4k HifiK,
HZE STR #iE ‘07 .
12C FERIE B e — 7G58 9 ir (RImINA7) HPR¥L. 12CEN=0, HINEZE.
0: ACK
1: NACK
FHLEEHE (T12CMS=1, DMOD=1) , E¥aF 5 maSifr; MHLSHE (12CMS=0, DMOD=0) ,
AT N . T2C W SE RN EE 8bit J5# SCL T4
0: 28 9 {7 ki% ACK
1: 25 9 fLRi% NACK
1 NACK FHEH (120MS=1, DMOD=0) , HbhikBREHE 75y Az, FEHLE A (T120MS=1,
DMOD=1) , HuhkFF5 MRz MALEAR (12CMS=0, DMOD=1) , Zd=~75 1 NA :
0: 2 9 AU B M2 ACK
1: 289 A3 )2 NACK
L 12C 2 EHUEE R R MU, W2 12C KIEMRBAL, T12C [ STR &7E 71
A 8 iU sE /e E ‘17, [ARS SCL TN ‘07, NACK {7 B & K on R R IE 5 9
frs an R 12C Bl iz, 12C 19 STR A2TEFT AR 9 friise /5 & 17, Al SCL
THN 07, NACK A7 F{E 2 Rm Uari B s 9 £
12C Wil RAREAL, TEBR 12CIF ¥ v 12C kA& % -
0: JC 12C Fikrifsk
0 L2CIE 0 0, 4y 120 gk
FHUEA:
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MSTR A ‘17 BF, I2CIF K ‘17, {WH 07 .
ML 2
M I2CSTP A ‘17 B STRA ‘17 W, I2CIF A ‘17, {WA 07 .
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9 SPI(Serial peripheral interface)
9.1 &N

HRATAMBE L SPI & —Fhsnd a0 LRI Hi 4T M 4. FUB832 A1 SPI A LAk 4 vy E it
FAE ML, FTLMER 3 £Rak 4 ZiffeimTral, RVFEZ EAEZA TR . EEK) SPI
i 4 RG-S4/, 752 MOSI. MISO. SCLK. NSS.

MOSI 15572 SPI (%55, = SPIAE N ENUN L Bl 55, SPI Ay WAL i (5
Fo

MISO 15572 SPI (%55, = SPI A TN EEE 5, SPIAEJy WAL 4 th £t (5
o 2 SPI AR IR BT ARLE 4 ZL )7 AR Ly, MISO 51 E T A .

SCLK {5572 SPI K e M55, 285 5 MMt HEE S, hENAE.

NSS 15 5% SPI ¥ & HikiE(E S, SPIfH 3 &iiXTIER, NSS {5 5 ¥ 425/, NSS i1
e R 10 Ho 2 SPI TAEEMNUER I, NSS I HA] LU RS B 4 A, DUk H
FAHLHI NSS (55 24 SPI LARER EHL MM CNI, EHLK NSS 155 7] DL AC & v i, H
TREBMHLE SPI; 24 SPI TAEEZ EHUEA NI, NSSE SHEE A, Dl 4ii2 G
A HATEHUEEEIE, USRI LA B EHLHET B A 7R ph e 2 SPI TAEFE S FHLZ ML
U, EHLAT PUEN R E 24 10 HAEJy NSS 55 LA FEAN A ALK ZEAT I8 11

9.2 ##FixER

9.2.1 SPI £/

2 SPI A kAL SPI_CRO[SPIMS] Ny 1 i, SPIRLLENUER TAE. %R T, SPI K<
IRIEREAL A7 22 5 A2 K SPI R ahed. 241a SPI_DR 5 AHdEN, %5dEsbr EE N T
RILGEE, MW KM bRE SPIL_CRI[TXBMTIES 4B 0, WL A 58 N, B4
RILGE s BRI AR R BRI T A28,  BERTRHITIG: SCK fii it {55, MOSI Al MISO
F iRl SCKAS T8 A s ALBAnis SN, A& 40 45 5 SP1_CRA[SPIIF]#1 SPI_CR1[TXBMT]
W28, AL F A7 B K 2 MISO Hall B M EHE , 2B ik 21 HE 2 ph 35, 17 SPI_DR
BB I K 15 B2 U 28 b 25 1 B8 SR 72 SPI_CRA[TXBMTI=0 ({151 F ] SPI_DR 5 A\ ¥,
WL E M IArEAL SPI_CR1WCOLM 228 1, I HARFERE 2% h i 45040

9.2.1.1 FrEE

fii & SPI_CR1[NSSMOD], ##& SPI T/Eh =
fii & SPI_CRA[CPOL], & & i btk

fii B SPI_CRA[CPHA], & & £l HfL;

fii & SPI_CRA[SPIMS]=1, # & K177
BiE SPI_CLK, & SCK 4z,

a c N oPe

REV_1.5 70 www.fortiortech.com



Fortior Tech

~ FU6832

6. FCHE SPI_CR1[SPIEN]=1, ff&t SPI;
7. FCE SPI_DR, HAZRIEREAE, #5 R, SPIH LR — XK.

9.2.2 SPI \/5TU

> SPI_CRO[SPIMS[/y 0 i, SPI¥LAMBIUR TAE. EZEAT, SPI ¥ SCK {554 i E41
(1 SPI $2fit. 4 SCK {55 RN, KIXFZM IR EMVIMIRE, 29 SCK E5HAR, MK
MOSI Fil MISO ¥t aH SRR IR B, Aftsc s, SPI_CRA[SPIIF]FI SPI_CR1[TXBMT] #
28 1, WM E TR EN SPI_CRORXBMTIK <& 0, VLRRSHTA A, R
SPI_CRO[RXBMT]=0 H.It A ) a2 Ik N Ul 2 vb s, 84 SPI_CRA[RXOVRK < E 1,
ULt 2 R A A SPI_DR 5 A ##i SPI_CRA[TXBMT]E 0, Witk 5 A
i, M4 SPI_CRIWCOLIM=E 1, I HARKFRIEZ M i8R AEH 4 Sl TAETy
3, 4 NSS F5HNMANES, NSS 1 TR G0 4.

9.2.2.1 MhEEE
1. ¥ SPT_CRI[NSSMOD], #H 3 kM50, 4 kM7
2. TFCHE SPT_CRI[CPOL], #&&E M ahtkit;
3. WCHE SPI_CRI[CPHA], 8 HEPHHAT
4. Tt SPI_CRI[SPIMSI=0, ¥ &AM
5. Pt ® SPI_CRI1[SPIEN]=1, f# A& SPI;
6. PCE SPI DR, H5NEAEEIE, EfF ENRIENEME S,

9.2.3  SPIFHHfiF

RSP A A YE (IE 275800 SPIE=1), 76 Fik 4 MREALBEE 1 BHK 2L il

VERE: 3K 4 ERE R ESL R B 0.

1. (BT BHANE, SPITERS SPIF WEF 1. HREIER THi# SPI Tt

2. WRAERIEE P P OB MR B AL BB % 7485 SPI_DR, 5 vhgehs WCOL
B 1, RAXFESU . S SPI_DR [RERFHZNE, R axt ki s A\, %% T4 SPI
Ve

3. 2 SPI WREE A TAET %307 A= BT NSS RO IRH T, J7 5 R S MODF
W 1. kAT A RES, SPIMS FiT SPIEN £z #3 0, AZEIE SPI - iF 7 — /N L8R5 i 2k .

4. 24 SPI B E AN IEIF L — UG R, B i (R b — VM 0 B A
BRI, B BT RXOVR B 1. Belitho s R e S B o 38, 0 VAT BE Y 1
FHPII. R B B

9.2.4 SPIBITIERT
SPI T TG LU F Ul 328 SPI, 4 BM T R/Z E 4R, 4 4683 7. SPI M TAEN R
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K3E5d SPI_CR1INSSMOD#HT 1% & .

4 SPI_CR1[NSSMOD]=00 I, SPI 4Lk 3 £kl T4, NSS i [ ARLEREF 10 0 F, &%
PEJ7 AT T EMNUEE R HTRAE NSS (B S1EASMEERE S, Pl ZsRELL EARRA Z M
WUAEAE, B R RERET st SO (5, EMMLERT R El 9-1 Bk

Kl 9-1 3 2ki U1 3 2k s 7 A
2 SPI_CR1[NSSMOD]=01 It , SPI 4 L4 4 £ T4 , NSS 3 IFHAE %y A s R I 46 388 135 5

4 SPI_CRO[SPIMS]=1 i, ZTAE =A% EMITx0: 2 SPI_CRO[SPIMS]=0 K, ZTAET N
M7 e 0 F 2 2N TR, HaLPREA M NSS Bhifk, BaEXAFEHN2H
SPI_CR1[MODF]& 1, R4 NMNUER, I H¥s SPI2EfRE. ST MHLTR, 2 MHL NSS #hi i
PNRGAWE, SPUK 2 k. 2 ENIEL T Xk 9-2 s,

K 9-2 2 37 K
% SPI_CR1[NSSMOD]=1x itf, SPIK;LA 4 £effil TAF, XA AR &M TR, X

ANTAEHXF, NSS E5 A ES, @S A SPI_CRINSSMODO] I kAT 45l : 24
SPI_CR1[NSSMODO]=1 H} NSS ¥ FEg#r th & H~Fs 4 SPI_CRA[NSSMODO]=0 it NSS i 144 %
HARHESF . L AL IEH N 9-3 k.

K9-3 4 Zisdr s M 4 RN AERK

9.2.5 RITATNAT R
{5 F SPI it B 24738 SPI_CFG Hh i il 1] 56 15 17 1T LAZE B AT I b AL S A PE [0 4 22 e
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WFEH—. SPI_CFG #Ff7asif] CPHA fLik# PRt $h AL (BBl BT - RO i —Fb

SPI_CFG #f#asf) CPOL ALAE e F 1A RONMIR F~ 1A RN B 2 [k o 2 8P AR A1 0 20
TC 8 g A FE A [ B e AR S AR o Ve AE SRR I e A S AN AR M S 1) R 4% 1E SPI Gl i B SPIEN
fr)e FT7 R I FIEER A PP oG R AN 9-4; M TJT 2T I B K 2k I 5 9% &R ] 9-5 A1

9-6.

SCK
(CKPOL=0, CKPHA=0)

SCK
(CKPOL=0, CKPHA=1)

SCK
(CKPOL=1, CKPHA=0)

I
|
|

I
|
|

I
|
|

|
I
I
|

I

|
I
I
|

|
I
I
|

I

|
I
I
|

I

|
I
I
|

SCK
(CKPOL=1, CKPHA=1)

wos1/so 000

I
I
I
I
) ST ST

>< — = =

Nss |

SCK
(CKPOL=0, CKPHA=0)

SCK
(CKPOL=1, CKPHA=0)

wost X000

wiso —

NSS (4275 ) \

SCK
(CKPOL=0, CKPHA=1)

SCK
(CKPOL=1, CKPHA=1)

vost X000

wso —

I I SN GNTE
|
9-4 377 At/ it 7
[ 0 L 7 7 17 1]
L = 7 7 17 °1_I 1
D GRS GTERD GETEED GETEED GTFED ST SR ()
ws X wro X mrs X oo X oers Xoeme Xowmri X s X
/_
Kl 9-5 M J7 s H /it it 7 ¥l (CPHA=0)
L 7 7 LI 1 [T 1
[ 1 LI I 1 [ I
vy X e X wms X owma X owms X owme X owmi X s XXKX
wh X e X wms Xowma X owms X owme Xowmi X s X

NSS (42k 77 10) _\

9-6 M J7 X EHE /i i Fr 18l (CPHA=1)
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9.3 SPIZFF=E
9.3.1 SPI_CRO (0x4030)
2 9-1 SPI_CRO (0x4030)
L 7 6 5 4 3 2 1 0
L2 H SPIBSY SPIMS CPHA CPOL SLVSEL NSSIN SRMT RXBMT
2R R R/W R/W R/W R R R R
EAiE 0 0 0 0 1 0 1 1
FB B iR
[7] SPIBSY TUhRE, 24— SPI ABMIEAB TR (FNTR) , A E NZE |
F/MHLECE
(6] SPIMS 0: Slave (MWL)
1: Master (FHL)
KL A
(5] CPHA 0: 7E SCK J& BAM 28— /N Hy RS R
1: 7E SCK AR 28 — AL RS
i 2 PR P
[4] CPOL 0: 25 HL T A
1: RN
NSS A ¥ 5 HIME 5
3] SLVSEL 24 NSS B E SR ZAI A E 1, Fon SPT Rk i\ Bs . 24 NSS 51N
PR CREGEF NS ZAHHE 0. ZALATER NSS Sl RIEHE, 1
RZE AR LGS
[2] NSSIN NSS BEIHME 5, A 1BR 1% 277 285 NSS S| I RIIE . %15 5 Rk =M,
AL A7 28 A i (RTE MU I 20
A BUEE RN/ B R AL 2R A7 2 I H VA 37 B0 7T DL A3 22 b 3 5 Y B 1)
[1] SRMT PRI s BN, ST E 1o SEE TN R G AR 2 B R B AT A B
SCK KAARALIY, ZAI#EIF 0.
vE: fEE TN SRMT = 1
PRl g b a8 S hn & (RTE MU I %50
0] RXBMT MPRUR PP A I EL S BB, A E 1. W RE R R b A T B
KR, MAZALHEE 0,
Fe EE A, RXBMT = 1
AR 2/ s b A 1k -

00: LJHATHEUL, MR ARIE, EHETNK
01: ETFHITAIE, TR HET e
10: ETHEAIE, TR 2R AT R
1l EFHEENG TRERE, DR
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9.3.2 SPI_CR1 (0x4031)
% 9-2 SPI_CR1 (0x4031)
L 7 6 5 4 3 2 1 0
L2 H SPIIF WCOL MODF RXOVRN NSSMOD1 NSSMODO TXBMT SPIEN
et} R/WO R/WO R/WO R/WO R/W R/W R R/W
EAiE 0 0 0 0 0 0 1 0
=42 ZFR £ 3
[7] SPIIF bR
MERAE RS AN EUE (8bit) 25, XA mfEERIE. WA DSRS0 0
SR TR
6] WCOL 24 TXBMT &y O I, ‘5 N\ SPI_DR N A7 i v,
, FERBURAGIE IR X SPT ¥k S A7 as 4T T 51#1E.
AL AES 03 0
T R AL
(5] MODF ARSI B EAE R I AT B A 1T (NSS = 0, SPIMS = 1 H NSSMOD[1:0]1=01).
AL LTS 035 0
el AR E CRIEMHUE A R0
4] RXOVRN HHERNEG — L O LN SPT B A7 2%, MU b8 T R A7 1 — AR T &
W B BRI A AR E BN AR 1 OF 24— SPT vl o S AN AEL: E Bh
B0, UWAHBMHES 0EO
SPT #5E L B A -
'3:2] squop | 00¢ 3 BRMITAEE3 BT, NSS (5 S AE R L5
' 01: 4 LM ZE F 0 CBRIAED - NSS B85
Ix: 4 281530, NSS #40Ee— A4 51 B34 i NSSMODO FI1H .
RILE R P28 T
[1] TXBMT MR BN R IEGE R, EALEE 0. 24Kk EGE P g I BUR AL L B SPT A
AL, ZALHEE 1, R LA RIELE Ay S B A
SPI ffife
(o] SPIEN 0: %%k SPI

1: f#fE SPT
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9.3.3 SPI_CLK (0x4032)
% 9-3 SPI_CLK (0x4032)
# [ 7 | e | 5 | 4 | 3 | 2 | 1 [ o
PAN SPI CLK
K 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
=42 B 197}
SPI K 4iic & 25 /7 2%
SPT B8P AR % B, master HX AR, (NAE SPIEN=0 B A] 5,
. fsck = sysclk/2x(SPI CLK[7:0] + 1)
[7:0] SP1_CLK for 0<= SPI CLK <= 255
fBtn.  sysclk = 24MHz, SPT_CLK=0x04,
fsck = 24000000/2x (4+1) = 2400kHz
9.34 SPI_DR (0x4033)
% 9-4 SPI_DR (0x4033)
# [ 7 | e | 5 | a4 | 3 | 2 | 1 [ o
R SPI DR
et} R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
FB 2 iR
SPT %k 25 47 %
[7:0] SPT DR | SPI DR Z577 28 F T ki Ml SPT £ . 7EEJ7:0F, A SPT DR 5 AKIERT,
BRI B KL s I R K% . 5 SPT DR iR M40t 2 mh 3 1 45 .
REV_1.5 76 www.fortiortech.com




Fortior Tech

~ FU6832

10 UART(Universal Asynchronous Receiver / Transmitter)

10.1 @

UART A T — > R IE 7 (5 (0 8 A7 B0 e 4 11, B it vl L@ i 4 00T Bl XL 7 AT
ity PREL T AR R RARACE, e RGP T 0 RO A BRI (s A

Ak, UART2 & 7] PLSCRF LIN Slave B

UART 335 DMA Thfeeibic, Lol gt i B i@ (s .

10.2 UART 2{Fi5iBg

1021 &R0

R TAER N R W T %NS RXD BENAREER 2k, OB 5 4%,
e Bd o 10 7, BD 1 Ara3h. 8 fr¥idl (UT_DRO. 1 frfsil, Bk UT_BAUD MRiE.

FOEHAERT, HREEES N UT_DR, &A1 UT_CRITI], XK RXD ¥ 10 frgdE, K
%5E A UT_CRITIJE A .

PEUSCECRERS, &AL UT_CRIRI], XEFERE UART SIS T RXD 36N B FHL, #2052
J&, UT_CRIRIJEANL, BEHL UT_DR &73 30 311055 .

1022 &30 1
AR TAERO AP L. TEIZBEE N TXD AR ISR 842, RXD AUk sk, 1k

REHEI 10 62, BIAGrfE50. 8 fr¥d (UT_DR). 1 fnfsil, A% UT_BAUD #iE.
RIEHAER, B REMEIES A UT_DR, E4 UT_CR[TI], iXi TXD ¥t 10 f5dE, &
%5 JE UT_CRITIE fi7.
B, FReE AL UT_CRIRENDA 8L, SREHE A UT_CRIRI], X @il UART Hi A )
B RXD 8 AN B, #E0e s, UT_CRIRIJE A7, #3280 UT_DR 21588205 2 i 88

10.2.3 = 2
AU TARRE O BRI X T fEIZAE 0T RXD BEA AR HE B2k, SO 2 2,

Wk BHE N 11 67, BI1 GRS, 9 fi¥dE (UT_DR+ UT_CR[RBS8)/ UT_CR[TB8]). 1 fiif¥1l, I
Fr% i UT_BAUD e .

RIEBHERS, K R EHE S UT_DR, AR # % UT_CR[TB8], &/ UT_CR[TI], iXif TXD
Kt 11 A8, RIXSERUS UT_CRITIIE A

B EERS, E A7 UT_CRIRI], IXIiEE UART ISR i RXD 36N HL, BE0 5 ik
J&, UT_CRIRIEfZ, UT_CRIRBBIMAFHE 9 firkidls, H:H UT_DR 273 2HIK BT 8 A7 (14 .

10.2.4 = 3
ZAE A TAERE SO 2T, R TXD AR IEEHE B2k, RXD Al 5.4k, Ik
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KEAER 1160, B 1 RS, 9 fr¥dE (UT_DR+ UT_CR[RB8)Y UT_CR[TB8]). 1 firfsik, 4k
i1 UT_BAUD 5E .

FIEHEEI, K RIEBIE SN UT_DR, RN #%E UT_CR[TB8], & UT_CRITI], iXif TXD
et 11 Go8dE, Kik5ERMUE UT_CRITITE A

PR, e E AL UT_CRIRENDA sh#EL, REE A UT_CRIRI], Xiidid UART Hi A )
Kbkt RXD N HL, ke k)a, UT_CRIRIERL, UT_CR[RBSIEAEME 9 fr%d, i
UT_DR 243 20 R RT 8 A 14 .

10.2.5  UART Hlfi&
W UART g i (IE 9472310 ES0=1), 7E Fid 2 MhrEAiwk & 1 B = A b
HERE: X 2 DR EALER LI S 0.
7E UART A3£5¢ 1 R (880 0, 1 4 8bit; #8102, 3 4 9bit), Kik5e s Wiks & TI A
H1
7E UART #2158 1 HE3E A STOP (5 1h4 5, #a05e o Wiks & RI & 1

10.3 UART1 FiF=8

10.3.1 UT_CR (0x98)
% 10-1 UT_CR (0x98)
fir 7 | 6 5 4 3 2 1 0
2R MOD SM2 REN TBS RBS TI RI
Byt 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
FB 2R iR
g i
00: Bk 0: 828 8-bit UART, W& #ERH RXD
Baud rate=24M / (16 / (1+ UT BAUD[BAUD SEL]) ) / (UT BAUD+1)
01: #E30 1: %4k 8-bit UART
[7:6] MOD Baud rate=24M / (16 / (1+ UT BAUD[BAUD SEL]) ) / (UT BAUD+1)
10: A5 2: BAZE 9-bit UART, YR ESKH RXD
Baud rate=24M /(16 / (1+ UT BAUD[BAUD SEL]) ) / (UT BAUD+1)
11: fE 3: %Lk 9-bit UART
Baud rate=24M / (16 / (1+ UT BAUD[BAUD SEL]) ) / (UT BAUD+1)
0: FAHLIEIR;
[5] SN2, e,
0: AFVFERATHNEAE;
“ N1 gt I O
[3] TBS BB 2 503 FHIERIZNE 9 67, HAARYE PR 5 0 8iE 1
[2] RBS WEAR 2 58 3 M HE I A 9 4,
(1] T1 RiLsERP bR L, RIEEHEEEAEIAE 1, DR o
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(0] \ RI \ FGE R R TR &, IR e B SR R AT 1, AR RS O
10.3.2 UT_DR (0x99)
# 10-2 UT_DR (0x99)
A 7 | e | s | 4 | 3 | 2 | 1 | o
2R UT DR
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DAL 0 0 0 0 0 0 0 0
FB BFR iR
[7:0] UT DR RIE/ B
10.3.3 UT_BAUD (0x9A,0x9B)
2 10-3 UT_BAUDL (0x9A) UT_BAUDH (0x9B)
UT BAUD (0x9A, 0x9B)
UT BAUDH (0x9B)
fr 7 6 | 5 | 4 3 | 2 | 1 | o
2 FR BAUD SEL RSV UT BAUDH
eyt R/W R R R R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
UT BAUDL (0x9A)
fir 7 | e | s | 4 | 3 | 2 | 1 | o
AR UT BAUDL
Byt R/W R/W R/W R/W R/W R/W R/W R/W
ROA N 1 0 0 1 1 0 1 1
FB ZFR ik
[15] BAUD SEL 5 4 R
[11:0] UT_BAUD PR RN E
10.4 UART2 57522
104.1 UT2_CR (0x8A)
% 10-4 UT2_CR (0x8A)
fir 7 | s 5 4 3 2 1 0
2K UT2MOD UT2SM2 UT2REN UT2TB8 UT2RB8 UT2TI UT2RT
e~y R/W R/W R/W R/W R/W R/W R/WO R/W
=R DA 0 0 0 0 0 0 0 0
FB L HR iR
g |
00: #53L 0: 82k 8-bit UART, Wk #ERF RXD
[7:6] UT2MOD | Baud rate=24M / (16 / (1+ UT2 BAUD[BAUD2 SEL]) ) / (UT2 BAUD+1)
01: #5014k 8-bit UART
Baud rate=24M / (16 / (1+ UT2 BAUD[BAUD2 SEL]) ) / (UT2 BAUD+1)
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10: f5 2: 828 9-bit UART, Uk #ESFH RXD

Baud rate=24M / (16 / (1+ UT2 BAUD[BAUD2 SEL]) ) / (UT2 BAUD+1)
11: R 3: %%k 9-bit UART

Baud rate=24M / (16 / (1+ UT2 BAUD[BAUD2 SEL]) ) / (UT2 BAUD+1)

0: FAHLIEI;
[5] UT2SM2 Pty
0: AFVFERATHNEAE;
[4] UIZREN |\ fvpeqian, BefEs 0 -
[3] UT2TBS | W E MR 2 S0 3 FEIERIENEE 9 Ar, AL HRYE 2R B AFG 0 BRE 1
[2] UT2RB8 | W E A 2 S5 3 FHAR B EE 9 17
(1] UT2TIT RiLsER P bR E, RIETEHEEEEGATE 1, DS 0
(0] UT2RT BWGE R AR &, IR e B SR AL B 1, AT RS O
10.4.2 UT2_DR (0x89)
% 10-5 UT2_DR (0x89)
fir 7 6 | 5 | 4 | 3 | 2 | 1 | o
ZRR UT2 DR
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 B i
[7:0] UT2_DR RIE /B
10.4.3 UT2_BAUD (0x4042,0x4043)
% 10-6 UT2_BAUDH (0x4042) UT2_BAUDL (0x4043)
UT2 BAUD (0x4042, 0x4043)
UT2 BAUDH (0x4042)
A 7 6 5 4 3 | 2 | 1 | o
L H BAUD2 SEL | UART2CH | UART2IEN RSV UT2 BAUDH
et R/W R/W R/W R R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
UT2 BAUDL (0x4043)
fr 7 6 | 5 | 4 | 3 | 2 | 1 | o
SRR UT2 BAUDL
KA R/W R/W R/W R/W R/W R/W R/W R/W
LR AN 1 0 0 1 1 0 1 1
FB LR 9%
[15] BAUD2 SEL | f&45ifdi it
UART2 Dhae¥s 1 gt
[14] UART2CH | 0: UART2 #% I ThAEAH:FS, P3.6 {E2N UART2 # RXD; P3. 7 YE25 UART2 A TXD
1: UART2 Ui O ThRedEH2, PO. 1 /B9 UART2 f¥) RXD; PO. 0 /E>/y UART2 #) TXD
UART2 i {i
[13] UART2TEN | 0: Z&jk
1: f#ifE
[12] RSV R
[11: 0] | UT2 BAUD | WirxikE
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11 LIN (Local Interconnect Network)

11.1 @&

A AREERE T LN Bill. FX LIN IhXMEZELR, GBF0E, 2% LN he
(http://www.lin-subbus.org).

LIN 2 —ANFPirlEin, FEATREMY . 1% LIN EHIZ S 2.2 900 ), &
I UART2 Dhge5| i (RIS SCRFDIRERAS ), SEBL 1 58 %80 LIN AR 1, [ 2 TARAE MBS, 32
FRBRF R HIE M

8051

| LINL D | o
X

\

8051 RX

Hil o5 Control X
LIN_SR

LIN_CSR State
LIN_ID RY
LIN_SIZE
LIN_BAUD

\

A

Machine

DMA TO UARTZ 8 bit

an

B 11-1 fio, 2% LIN 456088 5 Za G = N4

LIN 5 fic & 2577 2% @ik 8051 MY XSFR Fhik, $RALF A HUZC5 LIN $ 2% 18 1z 0
LIN $¥52277: @i E & DMA 0/1 €-> UART2 A I B BE AL A2

PEHIPRASHL: LS TP HA0 T S 4% 142 1) 38 1) S0 2R T ek pr) s

11.2  LIN JAHIZ{EisAE

LIN ZCAEFE MUY s, Db 20854 EHLTT SR IE 2

LIN sl e fe, gk 7 Fios 5 M il ik mh ik
%< 7 LIN iR & i RR

TR i B FHI AR & B R TR AR &
RN ST I 4s LIN SR[LINIDLE] LIN SR[LINIDLE]E 0
A7 R il PR M BE wakeup 155 LIN CSR[LINSLP] LIN CSR[LINSLP]E 0
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LIN SR[LINACK]E 1
B B ik 2k ik B ID K& IEAfGHT | LIN SR[LINREQ] /LIN SR[LINREQ]E 0 /
IR B Sk
b g e LIN SR[LINDONE]E 0 /
WoRBHE TE R | MHLER ISR 3 R 08 0 ¢ 1k LIN SR[LINDONE] LT Wk
B BRI R
- EEZ = LIN_SRLERRSYNC, LIN CSR[CLRERR]E 0 /
IR 1R At LIN_SR[ERRCHECK], . .
ID UG R, LIN SR[ERRPRTY] I Sk
B R A -

M HLECE i om 2

LIN £l 28 A0 LIN S b 3L 19 SRk GRIBRANF S 5D . il FB{E S A3l
Wi N SRR AR . AT AIRAIE] ID 5, Wik ID KRG IER, LIN_SR[LINREQJ#:E 1,
W 1D FERARR, Bie kA ID REGAR R, LIN_SRIERRPRTY]#E 1.

AR T UE MHLE SRR, K LIN_CRILINRWIE 1; 3288 K% LIN_SIZE 1 DMA 2
X HR; K LIN_CSRILINACK]E 1, i i skobs Kot A4 2 E 4L

ISR AR MHLEORESCER/E, 4 LIN_CRILINRW]E 2, #4 LIN_CSRILINACK]E 1, Wi
S F AR AL 1B «

ML Bk A s 5E s, LIN_SRI[LINDONE]#: & 1;

11.3 FEARFNIEEE

N T > RGEIRE, LIN S PI0E ST IR K

NALHERI R 3R 2 (0 B RR 1 K A 2 9 IEBA TS, LA A2 #4 LIN_CSRILINSLPIE 1 i A\ B
HRAE 2

MM LIN A7 AL TR BT, sk BN 48 I, LIN_SR[IDLEJ#:&E 1, MR AT
E LIN Sk AARIRBE, 4 LIN_CSRILINSLP]E 1 ik A HEARAL .

RTIE] LIN S22 AT s e ML R Ml (5 5 5 (LIN_CSRILINWAKEUP]#: B
1), HBEHEERE . AP DURIEMEE S 5 CE LIN_CSR[LINWAKEUP]E 1) Ml 4Lk
HH B ML

11.4 RGNS E

MU 25157 5, LIN_CSR[CLRERRI#E B 1, 2 AE it 5 o Wi oK, [ i 452 1 24 mir il ) Ab 2
AL FE A L@ LIN._SRIERRSYNC]/LIN_SR[ERRCHK]/LIN_SR[ERRPRTY]3k ) 51 2 [7] 25 £ 15 |
BRI R 1D RIGHER . BHRACEE5E S K LIN_CSR[CLRERRRENIE %

11.5 HBHIR
MBLLIN FE RS, R B AT BRAR A 58, 37T LUK BT RSk CRLIE [R5 1R [ 29 LAK PID)
MHUFE B i B i A e, 5 Lk R TAL B8, T LI LIN_CSRILINSTOP]H 1,
R JE kR LIN_SRIABORT] &1 & 1.
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11.6 LIN =8

11.6.1 LIN_ _CR(0x40EQ)

LIN CR (0x40E0)
A | 6 | 5 | 4 3 2 1 0
2 HR RSV LINIE CHKMOD LINRW AUTOSIZE
Byt R/W R/W R/W R/W
Sl | o [ o [ o 0 0 0 0
T’ R Eip
[7:4] RSV R
LIN = W fii g

[3] LINIE 0: AMiifE
1:ffife
ReIe AL B

[2] CHKMOD 0: HEGRAR LG
1 bR AERZ 36
RI% /HISGE BEAT

(1] LINRW 0: 24 FTMiE — il E
12 YRS — AN R IE AR
] 1D A7 (LIN ID[5:47]) #fi 2 BUE K i e
0: Mgk
1:{#ife

(o] AUTOSTZE LIN_ID[5:4] SHIKEM LR W :
Ox: 257y
10: 4 77
11: 8 77

11.6.2 LIN SR(0x40E1)
LIN SR (0x40E1)

i 7 6 5 4 3 2 1 0
2 ERRSYNC ERRCHK ERRPRTY ABORT LINACT LINIDLE LINDONE LINREQ
e~y R R R R R R/WO R/W R/W
=X DA 0 0 0 0 0 0 0 0

[0 e R, [FDEIR B ED e, 7R B K a# LIN[ERRCLR] & 0 B, ZAEF

(7] FRRSYNC | 0 BUA R HR

L A0 2 [ D

AR AR, EFMiRIREE % LIN[ERRCLR] B 0 I, ZhjEZE
6] ERRCHK 0: A KA =

e RGN 21 B0 B A 06 S R

ID MU R, fEFMi3|skEi# LIN[ERRCLR] & 0 i, ZfAiEE
(5] ERRPRTY | 0 BA KA ID KA IR

1. KSR 1D Bro6 A5

[4] ABORT e W, R AL AT R B ik B LIN_CRILIN STOP] & 1, ZAE 1
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LIN S2R IEAE BT 1B (S AR s &
(3] | Liacr | O BEBHECE
1 Bk FAEIE
BE:
0: BT IEaRAs
. E‘\é Ly g E M
[2] LINIDLE ig, R 4s
0: 75K IDLE Iy
(1] LINDONE R SE AR S SERIR/ RIREE, TERTIERE, A BaER, Wl UXhZALs 0 gk
ITFIE=E
e B ik br b
[0] LINREQ WeEIi=k 5 E 1, 24 LIN_CRIACK] & 1 iU BT IMSKES, 1AL 3305 %, 1] DA%
A5 0 BT FEEE
11.6.3 LIN CSR(0x40E2)
LIN CSR(0x40E2)
fir 7 | 6 5 4 3 2 1 0
2R RSV LINSLP CLRERR LINWAKUP LINACK LINSTOP LINEN
2 R R/W R/WO R/W W1 Wi R/W
SAH 0 0 0 0 0 0 0 0
FB HFR Ei:p
[7: 6] RSV R
fffg LIN i3k N BERRCIR &
5.
0: LIN MHEARAIR A AP IE
1: LIN #ENHEARIR A
(5] LINSLP -
0: LIN &b FiGshiRaEs
1: LIN ZbFHEARIR A
BE:
0: BHHEREE
. 4 ~‘[‘| H Y
(4] CLRERR 1—‘%' . a0 2 4 R
0: JHBRERIRE
B
0: #AWRIMEE(E 5
. S \‘ﬂ H EE =
3] LINVAKUP i%'tioM§Umﬁ@$ 2=
1: RIEMEERE S
[2] LINACK HFmaRimisk, Rzl 1 afhaeg iz, sesia, ok, BoEKEHE%
it
fFIEES, WMRZAE 1, 4 LIN oAl amr s ior T, SRpEm
[1] LINSTOP 3.
[t LIN_SRIABORT] & 1
[0] LINEN LIN ffige
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0: AMi#iRE
L ffifE

11.6.4

LIN ID(0x40E3)

LIN ID (0x40E3)

A

7 | 6 5 | 4 | 3 | 2

K

RSV LIN_ID

KA

R R R/W R/W R/W R/W

R/W

R/W

EEDA N

0 0 0 0 0 0

TB

K #

&

[7:6]

RSV TR

[5:0]

LIN ID LIN 202 1D

11.6.5

LIN_SIZE(0x40E4)

LIN SIZE (0x40E4)

7 | 6 | 5 | 4 3 | 2

K

LIN_SIZE

KA

R R R R R/W R/W R/W

R/W

RAfE

0 0 0 0 0 0

0

TH

£ Hiid

[7:4]

RSV PR

[3:0]

LIN SIZE Bl IR H s K

11.6.6

LIN BAUD(0x40E5,0x40E6)

LIN_BAUD (0x40E5, 0x40E6)

LIN BAUDH (0x40E5)

B

v | e | 5 | ¢ | 3 [ 2 |

A FK

LIN BAUD[15:8]

KA

R

HAE

[u—

o [ o | o | o [ o |

LIN BAUDL (0x40E6)

v [ 8 [ 5 | 4 | 3 [ 2 |

TR

LIN BAUD[7:0]

KA

R

A

L | oo | v [ oo [ o1 ] 1 |

TE

AR Eitipy

[15:0]

LIN BAU | LIN R H5 74
D 4 A (U 4 2 =24M/ (LIN_BAUD + 1)
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12 MDU
12.1 @

MDU & —/MtHE BT, EZWBIR A PSRRI N R ARI25H . MDU Bk 1 2Rl
I EAL, LT A= A R BORIE E S AR IS 5. AESERRE R, MDU A a] DLEE Hh Wi Fe Al 32 7%
Fril I THRL A5 SR AT

12.2 45t%

MDU EA7 LA 4
® Rk E
® fffFhnid, JE/> CPU fiH
& HFLITIBHEM
- 16 AT RIE
- 16 AT IRIE(ER 145)
-l R EfF T aRi%
- 32 41/16 AL S RRIE
- fRIEER AR (LPF)
- ARFREEH (sin/cos)
- iEVI(Atan)

12.3 IDEEiREE
1231 BEHE

— A 5EHEH) MDU #E iR -

1. MDU CR {33 MDU iz (MDURUN)fZE 1

2. & MUD_MD 77474, &+ MDU fyig B

3. HAH¥#EH MDU A. MDU B. MDU C. MDU D, ¥ MDU il %] MDU_C[7:0]1#5 A\
HHE I UGE 5

4. £ MDU CR [¥) MDU #4:(MDUBUSY) f7# 0

5. MDU _CR fJ# 1l MDU iz 5#.(MDUDONE) fi & 1

B R

1. fEffH MDU Z#f, %% MDU_CR [/E3) MDU iz (MDURUN)fZE 1, /)55
¥ MDU_CR )% 1- MDU 12 8(MDUDONE) f7% 1, XPiE#EH 2 24 MDU # &
R FH s 24 AN

2. H1T MDU £l 2] MDU_C[7:0]#% 5 N it MDU ¥ M ahia 5, FrblZ ik MDU_C K
[7:0]4:7E MDU [z HR A LM AR O S NEA BN
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EREREHE 1 (ur) 16 (LBHFSHE

¥ MDU_MD[2:0]=000 i} , MDU [1iz 5N s H 45 R A 11 16 A 753k Wik 12-1
Fiaw, AR, 4350 MDU_A 1 MDU_C 5\ 16 {74 75 5B e v ar ot #Ug—4 31
MAFFSEE, RAMBG SR AR —A 32 MA TS HWE, ZHIEE 16 0B MDU_A #
HY, & 16 fi7i@it MDU_B 3525,

R 12-1 GiRH 1AL 16 1A 755 FIER T AR S X

Bl A7 4 AR T IR
MDU_A ESA R 16 f7
MDU_B — FHIE 16 £7
MDU_C TH =
MDU_D — —
12.3.3 16 BT EFRE

24 MDU_MDJ[2:0]=001 i}, MDU [fiz 5 h: 16 Aif

g Ak, WE 12-2 P, {8 AN,

737 MDU_A M1 MDU_C B A 16 A 77 5 8m1F poedmsfe . e

XA 16 A8 MDU_A 328, i 16 fi2i8id MDU B 1251,
F12-2 16 (1A T T REAL T T A&

—A 31 AL S HE,

E e NGRS A H N 2
MDU_A e R 16 fif
MDU_B - FIHME 16 47
MDU_C Feky —
MDU_D — —
12.3.4 16 (LTS’

¥ MDU_MDJ[2:0]=010 i}, MDU (i h: 16 MR SRE. Wk 12-3 Fiw, @A,
43511 MDU_A Al MDU_C 5\ 16 A7 GRS 5l /E bl e Born e s, At —A> 32 A o5 5l

XANFRA R 16 L@ MDU A 135280, i 16 A7k MDU B 328K,
£ 12-3 16 T T IRVEF T A X

ol S A7 4% AN il
MDU_A LR PR 16 47
MDU_B — AR 16 fir
MDU_C Tk .
MDU_D — —

32 {ii/16 IRIFTEFSIRE

4 MDU_MDJ[2:0]=011 i, MDU K258 32 f/16 MMERF SRk, Wk 12-4 Fix,
WRRBOR — NS 1 32 A, BRECR— ARSI 16 A EdE, AR, MDU_A 5 AR
% 16 2, MDU B 5 AMFREIME 16 2, MDU_C HABREL BHERN—NERS 32 (LI
M—ANERFT 16 MLHIRE FE 16 fEid MDU A 280, K 16 f7i#il MDU B #5200 &%0Et
MDU_C 5

12.3.5
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R 12-4 LR FERIEHRAT A7 E X
B A7 o HINTIZ B I 2
MDU_A B BREP) = 16 ff P 16 7
MDU_B B BREPIAK 16 {7 P PR 16 7
MDU_C % R
MDU_D — —

12.3.6  {RiEEEEE(LPF)

4 MDU_MD[2:0]=110 i}, MDU iz 5% A: LPF.
LPF MitE AN
Y = Vo1 + K X (X — Yi_q)

% 12-5 pios, AR E YA E— B B Y— 1 8 32 ALA RS HdE, MMEX, Y 16 A
FE5 8, 38 RBK N 8 M LR 55 . K, MDU_B S5 A\Y,_, 11 16 7, MDU_C 5 A\Y,_, ]
fik 16 iz, MDU D 5AK, MDU_A 5AX,. i8HERNY,, Y K5 16 it MDU_B 38, 1K 16
fri@it MDU C 28,

#* 12-5 LPF BN AR E X

Bl A At WMARAE WHPAR
MDU_A X —
MDU_B Ye_,[31:16] Y [31:16]
MDU_C Yie_1[15:0] Y, [15:0]
MDU_D K —

12.3.7  H4REEIR(Sin/Cos)

4 MDU_MD[2:0]=100 i, MDU Fiz HELAN: Abhri%4(Sin/Cos).
LY 2 QiR = RN W

sin, =cos; X sinf + sin; X cos 0
€0S, =€0S; X cos 0 — sin; X sinf
Hsing = O, AEFREEHRIAZRL 1 Lhcos, Nl E R IE AR 52T
sin, =cos; X sin @
c0s, =cos; X cos 0
e 12:6 R, S\ iicos;. sin 6K 16 RIS 4R, Hith fiicos, Msing /2 16 G4 7575
g . @R, B MDU A 5 Acos;, MDU B 5 A0, MDU_C 5 Asin;, 515 %cos,Msin,, cos,

Bt MDU A 8L, sin, @i MDU C iHY.
. 12-6 Sin/Cos BN ZFA7 4 1) & X

s 25 17 2% NS AR
MDU_A coS; €0S,
MDU_B 0 -
MDU_C sin; sin,
MDU_D — —

12.3.8  RIEt]l(Atan)

4 MDU MD[2:0]=101 I}, MDU KJiz MR . IEV](Atan).
Atan 125 FERRIE MR IERZER TR HIREA AR . HaHE AN
U = +/sin 62 + cos 62
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e

cos o
12-7  Atan BT 27725 10 & R, #i Nl cos. sins& 16 A AR 554, B EHUMeH

6 =tan™? (Sin9>

& 16 MBS 5 . A, W MDU_A 5 Acos, MDU_C 5 Asin, i+ 552U, Uil MDU_A
H2E, et MDU B 28K,

# 12-7  Atan BN AR A AR IR & X

W7 1728 NG B 0 P9
MDU_A cos U
MDU_B — __
MDU_C sin 0
MDU_D — _—
12.4 SFH
12.4.1  ¥EHIFEF3E:MDU_CR(0xC1)

#& 12-8 MDU_CR(0xC1)

fir 7 6 5 4 | 3 | 2 1 0
2 F MDUBUSY | MDUDONE MDURUN RSV
KA R W W R
=EDA:N 0 0 0 0
FE Bl iR
MDU 1T b i
7 MDUBUSY . I -
7] M MDU_C[7:0] B ARF, MDU JA %), ZALE 1 HE MDU 5 LA
MDU J& 545 SR AE A7

(6] MDUDONE | 4 MDU iAW )G, %S 1. 24 MDU 78 F AL A b WA e v s s, A e Zi's

1, BN SEHHES R AR

(5]

MDU 32 I Us4r
MDURUN | 7E MDU JFAAEC B 2 A, FII%ALE 1. 24 MDU 78 5 F2 5 A b R e v fdi FH IS, %47 0 400
51, BNESEEHESE R R

[4:0] RSV PR EE L

12.4.2 ENEBSTFEE:MDU_MD(0xCA)

% 12-9 MDU_MD(0xCA)

A 7 | e | 5 | 4 | 3 2 | 1 [ o
2 RSV MDUMOD [2:: 0]
Eapitl R R/W R/W R/W

EAH 0 0 0 0
FB R E1:p
[7:3] RSV 1R EF o7
MDU A5 23k 3

[2:0] MDUMOD [2:: 0]

000: 5T&ERAERE 1AL 16 KA R 5ok
001: IBHLERAEALN 16 A HFF5 Rk
010: 16 ALIETF5 Feid:

011: 32 fi2/16 MLHITERT 5 i

100: AEAREE# (Sin/Cos)
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101: iEY] (Atan)
110: fIRi@EJEH % (LPF)
111: RSV
12.4.3 #iE=188 A:MDU_A(0xC7,0xC6)
% 12-10 MDU_AH(0xC7) MDU_AL(0xC6)
MDU_A (0xC7, 0xC6)
MDU_AH (0xC7)
fir 7 | e | 5 | 4 | 3 | =2 1 0
4 MDU_A[15:8]
St R/W
SAE 0
MDU_AL (0xC6)
fir 7 6 5 | 4 | 3 2 1 0
2R MDU_A[7:0]
HKM R/W
=EDA:N 0
FE R iR
MDU ) A ¥ a7 4, EANFRRA N IATFAAR N AN
MDU MD[2:0] HINPIN i N2
000 e FR) = 16 Air
001 e R 16 A7
[15:0] MDU_A[15:0] 010 e FREI R 16 7
011 BEBRE ) 16 f7 ELEREDA
100 CoS; CO0So
101 cos U
110 X —
12.4.4 #ES1F2E B:MDU_B(0xC5,0xC4)
% 12-11 MDU_BH(0xC5) MDU_BL(0xC4)
MDU_B (0xC5, 0xC4)
MDU_BH (0xC5)
fir 7 | e | 5 | 4 | 3 | o2 1 0
AR MDU B[15:8]
e it} R/W
HAH 0
MDU_BL (0xC4)
A 7 6 5 | 4 ] 3 2 1 0
4R MDU_B[7:0]
HA R/W
SAE 0
MDU [ B #d ar /72, FEAN AR MR as N AR
[15:0] MDU_B[15:0] MDU MD[2:0] TN ZS AN
000 — FAAK 16 fi7
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001 B 16 f7
010 — FAK 16 fi7
011 B R EPIAC 16 7 P 1 16 7
100 0 —
101
110 Y(k-1) [31:16] Yk [31:16]
12.45  #iEZE{FEE C:MDU_C(0xC3,0xC2)
% 12-12 MDU_CH(0xC3) MDU_CL(0xC2)
MDU € (0xC3, 0xC2)
MDU_CH (0xC3)
fir 7 | 6 | 5 | a | 3 | 2 1 0
4 MDU C[15:8]
HAM R/W
HAH 0
MDU_CL (0xC2)
£ 7 6 5 | 4 | 3 2 1 0
4 MDU_C[7:0]
HH R/W
=E0KE 0
FE B P
MDU (1) C i o7 4745, 1EA AR XA N Al
MDU MD[2:0] AN i N2
000 Pty —
001 Fe% —
[15:0] MDU_C[15:0] 010 Ity —
011 7344 RE
100 sin; Sino
101 sin 0
110 Y (k-1) [15:0] Yk [15:0]
12.4.6 #iES1F2E D:MDU_D(0xCB)
% 12-13 MDU_D(0OxCB)
A 7 | e | 5 [ 4 [ 3 | 2 1 0
PR S MDU_D[7:0]
HM R/W
SAH 0
TR R Eiia
[7:0] MDU_D[7:0] | MDU f¥) D 4 %5 /748, %75 /748 HAE MDU_MD[2:0]=110 BH¥FH, FHFHIA K
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13 PI/PID
13.1 &N

PUPID 75 &2 — PPty hil a8, TARYELS € 815 S PR B M Bzl 22, % i 22 1 LG A3
RG340 I etk 20 A F s il &, P a0 R AT i . AE R Rgirh, WA T SE Il AR
B EIR

Pl A5

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

U(k)= U(k-1) + Kp*(E(k) — E(k-1)) + KI*E(k)+Kd* (E(k) — 2*E(k-1)+ E(k-2))--—- (Uk_min <
U(k) < Uk_max)

13.2 45

PI B AT DA R A1
® M@ PI = (P10 F1 PID)
SRS FE TR Y
B SR KAA, AASRRE
B ZHEE PIL UK N 32 1
B USES AT AW busy £
® MEA PID 4514 (PID2 #1 PID3)
SRS FE TR
B SRR, EASCEIRE
B EH4R PLUK A 3211
B HUs 4R TFE T busy £

13.3 ##{FiEB

1. PUPID #AE 2 5l 5 ZAVIMHA S NEHE . I H7R 2 2 b i

2. TCE Pl_ CR Zifr#tf PIXSTA=1, Pl J33), PIBUSY fLHZE —, #fFi PIBUSY fi7, H 0
B 5E i, PI_UK $ds 5357 .

3. PIIZH PI_KP %tk X E N Q12, PLKI %Ry Q15, HAZHEF S8Rk 47
N Q15.

4. U(k-1)F1 E(k-1)BRA N E—TRET UK)R E(K), WRFZ A E(k-1)001E, #ES 3 PI_EKT 7F
frdhs WARTEECE Uk-1)101E, #ES 3 PI_UK 1738,
R RN 2 AR P, dE PlEEMAHEERESE, L& T — AR EfyIait

S IEH— MR PLZER Pl WS EUE R L — AR RE H AR, I BT BRI

HRAE:
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PIx_EK1 =X; 1191464k E(k-1)
PIx_UKH = Y1; HATEEAL U(K-1)1F) 7 16 A7
PIx_UKL =Y2; I8 U(k-1)1% 16 7

13.4 Pl S5=e2
134.1 PI_CR (0xF9)

% 13-1 PI_CR (0xF9)

A 7 6 5 4 3 2 1 0
L HR T2TSS RSV RSV PIBSY PI3STA PI2STA PI1STA PIOSTA
eyt R/W R/W R R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
FB B i

TIM2 25 it e HUASE 2 ) o AN A i

[7] T2TSS 0: P10 NJ7IAl, PO7 Jyfikahit-%t

1: P10 IRk THEL POT N IE ki 4L
(6] RSV PR ¥
(5] RSV R ¥
PITARES (HED
[4] PIBSY | 0: PI &
1: PI #47h
P13 f#ifE
[3] PI3STA | 0: Z%1b
1: f#gE
PI2 fifige
(2] PI2STA | 0: Z%1b
1: f#gE
PI1 fife
(1] PTISTA | 0: 2k
1: ffifE
PIO fife
(0] PTOSTA | 0: 2k
1: ffig
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13.4.2 PlI0_KP (0x02E0, 0x02E1)
P10 KP (0x02E0, 0x02E1)
PIO KP (0x02E0)
AL 7 6 | 5 | 4 | 3 2 1 0
4R P10 KP[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
P10 KP (0x02E1)
A 7 6 | 5 | 4 | 3 2 1 0
2 PI0 KP[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FEB AR iR
[15:0] PIO KP | PTO fELHIZ: %L
13.4.3 Pl0_KI (0x02E2, 0x02E3)
P10 KI (0x02E2, 0x02E3)
PI0 KI (0x02E2)
A 7 | e | 5 | 4 | 3 2 1 0
4 P10 KI[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
P10 KI (0x02E3)
fr 7 6 | 5 | 4 | 3 2 1 0
4 PIO KI[7:0]
sy R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FEB AR iR
[15:0] PI0 KI | PIO IR 2%
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13.4.4 PlI0_UKMAX (0x02E4, 0x02E5)
PI0 UKMAX (0x02E4, 0x02E5)
PIO UKMAX (0x02E4)
Br 7 | 6 5 | 4 \ 3 2 \ 1 | o
SR PT0_UKMAX[15:8]

B 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
PI0 UKMAX (0x02E5)

r 7 \ 6 5 \ 4 \ 3 2 \ 1 |0
2 P10 UKMAX[7:0]

e R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FEB B iR
[15:0] PT0_UKMAX | PTO ffifarHh S0 VRO B K AE

13.45 PI0_UKMIN (0x02E6, 0x02E7)

P10 UKMIN (0x02E6, 0x02E7)
PI0 UKMIN (0x02E6)

fr 7 6 5 | 4 | 3 2 1 | o
B2 P10 UKMIN[15:8]

By R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
P10 UKMIN (0x02E7)
fr 7 6 5 | 4 | 3 2 1 | o

4 PI0 UKMIN[7:0]

sy R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FEB AR iR
[15:0] | PIO UKMIN | PIO [%H foidr i ds /MA
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13.4.6 Pl0_EK1 (0x02E8, 0x02E9)
P10 EK1 (0x02E8, 0x02E9)
PI0 EK1 (0x02E8)
fir 7 6 5 | 4 | 3 2 1 0
2 PI0 FK1[15:8]

B R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PIO EK1 (0x02E9)

AL 7 6 5 | 4 | 3 2 1 0

kA P10 EK1[7:0]

HKH R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FBR B iR
[15:0] PT0_EK1 | P10 ffJ_b—/ MR %

13.4.7 PlI0_EK (0x02EA, 0x02EB)

PI0 EK (0x02EA, 0x02EB)
PI0 EK (0x02EA)

AL 7 6 5 | 4 | 3 2 1 0
2R PI0_EK[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI0 EK (0x02EB)
fr 7 6 5 | 4 | 3 2 1 0

4 PI0 FK[7:0]

A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FB& E i iR
[15:0] PI0 EK | PIO fRiRZHIA
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13.4.8 PlI0_UKH (0x02EC, 0x02ED)
P10 UKH (0x02EC, 0x02ED)
PI0 UKH (0x02EC)
fir 7 | e | s | 4 | 3 2 1 0
ki P10 UKH[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI0 UKH (0x02ED)
AL 7 | e | 5 | 4 | 3 2 1 0
kA P10 UKH[7:0]
HKH R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FBR B iR
[15:0] PI0_UKH | PTO F%i &5 s 16 41
13.4.9 PlI0_UKL (0x02EE, 0x02EF)
PI0 UKL (0x02EE, 0x02EF)
PI0 UKL (0x02EE)
AL 7 6 5 | 4 | 3 2 1 0
4 PIO UKL[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI0 UKL (0x02EF)
fr 7 6 5 | 4 | 3 2 1 0
B PI0 UKL[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FB& E i iR
[15:0] PI0_UKL | PTO F%iH &5 A% 16 47
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13.4.10 PHM_KP (0x02D0, 0x02D1)
PI1 KP  (0x02D0, 0x02D1)
PI1 KP  (0x02D0)
fir 7 6 5 | 4 | 3 2 1 | o
LR PI1 KP [15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
PI1 KP (0x02D1)
AL 7 6 5 | 4 | 3 2 1 | o
4 PI1 KP [7:0]
HKH R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FBR By i #iR
[15:0] PI1 KP | PI1 FIELBIZ:%L
13.4.11 PHM_KI (0x02D2, 0x02D3)
PI1 KI (0x02D2, 0x02D3)
PI1 KI (0x02D2)
AL 7 6 5 | 4 | 3 2 1 | o
2R PI1_KI [15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI1 KI (0x02D3)
fr 7 6 5 | 4 | 3 2 1 | o
4 PI1 KI [7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FB& E i iR
[15:0] PI1 KI | PI1 MR Z%
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13.4.12 PHM_UKMAX (0x02D4, 0x02D5)
PI1 UKMAX (0x02D4, 0x02D5)
PI1 UKMAX (0x02D4)
fir 7 6 5 | 4 | 3 2 1 [ o
LR P11 UKMAX[15:8]

B R/W R/W R/W R/W R/W R/W R/W R/W
=X DA[-] 0 0 0 0 0 0 0 0
PI1 UKMAX (0x02D5)

AL 7 6 5 | 4 | 3 2 1 | o

B2 PT1_UKMAX[7:0]

KM R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FBR B4 iR
[15:0] PT1_UKMAX | PT1 ffifar it SO VRO B R AE

13.4.13 PHM_UKMIN (0x02D6, 0x02D7)

PI1 UKMIN (0x02D6, 0x02D7)
PI1 UKMIN (0x02D6)

fr 7 | e | 5 | 4 | 3 2 1 | o
2R PI1 UKMIN[15:8]

By R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
PI1 UKMIN (0x02D7)
fir 7 | e | 5 | a4 | 3 2 1 | o

TR PI1_UKMIN[7:0]

St R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FE AR iR

[15:0] | PI1 UKMIN | PI1 {o%rs foidr s /M
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13.4.14 PHM_EK1 (0x02D8, 0x02D9)
PI1 EK1 (0x02D8, 0x02D9)
PI1 EK1 (0x02D8)
fir 7 6 5 | 4 | 3 2 1 0
LR PI1 FK1[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
PI1 EK1 (0x02D9)
AL 7 6 5 | 4 | 3 2 1 0
4 PI1 EK1[7:0]
By R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FBR B iR
[15:0] PT1_EK1 | PI1 [ E—AMNiR 2
13.4.15 PHM_EK (0x02DA, 0x02DB)
PI1 EK (0x02DA, 0x02DB)
PI1 EK (0x02DA)
fr 7 6 5 | 4 | 3 2 1 0
4 PI1 EK[15:8]
By R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
PI1_EK (0x02DB)
fr 7 6 5 | 4 | 3 2 1 0
ZFR PI1 EK[7:0]
sy R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FEB AR iR
[15:0] PI1 EK | PI1 HJiRZEHIA
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13.4.16 PIM_UKH (0x02DC, 0x02DD)
PI1 UKH (0x02DC, 0x02DD)
PI1 UKH (0x02DC)
fir 7 6 5 | 4 | 3 2 1 0
LR PI1 UKH[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI1 UKH (0x02DD)
AL 7 6 5 | 4 | 3 2 1 0
4 PI1 UKH[7:0]
HKH R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FBR B iR
[15:0] PT1_UKH | PT1 Ffarit 2558 m 16 1
13.4.17 PHM_UKL (0x02DE, 0x02DF)
PI1 UKL (0x02DE, 0x02DF)
PI1 UKL (0x02DE)
A 7 6 5 | 4 | 3 2 1 0
2R PI1 UKL[15:8]
sy R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI1 UKL (0x02DF)
A 7 6 5 | 4 | 3 2 1 0
B PI1 UKL[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
FB& E i iR
[15:0] PT1 UKL | PT1 [yfan it 25 1K 16 A
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13.4.18 PI2_KP (0x02BC, 0x02BD)
PI2 KP  (0x02BC, 0x02BD)
PI2 KP  (0x02BC)
fir 7 6 5 | 4 | 3 2 1 0
LR PI2 KP [15:8]

B R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
PI2 KP  (0x02BD)

AL 7 6 5 | 4 | 3 2 1 0

4 PI2 KP [7:0]

HKH R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FBR By i #iR
[15:0] PI2 KP | PI2 fELHIZ: %L

13.4.19 PI2_KI (0x02BE, 0x02BF)

PI2 KI (0x02BE, 0x02BF)
PI2 KI (0x02BE)

AL 7 6 5 | 4 | 3 2 1 0
2R PI2 KI [15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI2 KI (0x02BF)
fr 7 6 5 | 4 | 3 2 1 0

4 PI2 KI [7:0]

A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FB& E i iR
[15:0] PI2 KI | PI2 IR 2%
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13.4.20 PI2_UKMAX (0x02C0, 0x02C1)
P12 UKMAX (0x02C0, 0x02C1)
PI2 UKMAX (0x02C0)
fir 7 | 6 | 5 | 4 | 3 2 1 0
LR P12 UKMAX[15:8]

B R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI2 UKMAX (0x02C1)

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

4 P12 UKMAX[7:0]

KM R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FBR B4 iR
[15:0] PT2_UKMAX | PT2 ffifar it So VRO B K AE

13.4.21 PI2_UKMIN (0x02C2, 0x02C3)

PI2 UKMIN (0x02C2, 0x02C3)
P12 UKMIN (0x02C2)

Az 7 | e | 5 | 4 | 3 2 1 0
K P12 UKMIN[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI2 UKMIN (0x02C3)

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

B P12 UKMIN[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FB& E i iR
[15:0] | PI2 UKMIN | PI2 fo% i foidr i s /MA
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13.4.22 PI2_EK1 (0x02C4, 0x02C5)
PI2 EK1 (0x02C4, 0x02C5)
P12 EK1 (0x02C4)
AL 7 ] e | s | 4 | 3 2 1 | o
LR P12 FK1[15:8]
e R/W R/W R/W R/W R/W R/W R/W R/W
=X DA[-] 0 0 0 0 0 0 0 0
PI2 EK1 (0x02C5)
fir 7 6 5 | 4 | 3 2 1 0
B P12 EK1[7:0]
By R/W R/W R/W R/W R/W R/W R/W R/W
HAY 0 0 0 0 0 0 0 0
FBR By i iR
[15:0] P12 EK1 | P12 [ E—ANM N 2
13.4.23 PI2_EK (0x02C6, 0x02C7)
PI2 EK (0x02C6, 0x02C7)
P12 EK (0x02C6)
fr 7 6 5 | 4 | 3 2 1 0
4 PI2 FK[15:8]
sy R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
PI2 EK (0x02C7)
A 7 6 5 | 4 | 3 2 1 0
4 PI2 EK[7:0]
FH 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& B4 i iR
[15:0] PI2 EK | PI2 fyiRZEHIAN
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13.4.24 PI2_UKH (0x02C8, 0x02C9)
PI2 UKH (0x02C8, 0x02C9)
P12 UKH (0x02C8)
A 7 6 5 | 4 | 3 2 1 0
2 P12 UKH[15:8]
HA R/W R/W R/W R/W R/W R/W R/W R/W
=X DA[-] 0 0 0 0 0 0 0 0
PI2 UKH (0x02C9)
fir 7 6 5 | 4 | 3 2 1 0
B P12 UKH[7:0]
HKH R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
FBR B iR
[15:0] P12 UKH | P12 fyfarit 25 5 & 16 A
13.4.25 PI2_UKL (0x02CA, 0x02CB)
P12 UKL (0x02CA, 0x02CB)
P12 UKL (0x02CA)
fr 7 6 5 | 4 | 3 2 1 0
4 PI2 UKL[15:8]
sy R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
PI2 UKL (0x02CB)
A 7 6 5 | 4 | 3 2 1 0
4 P12 _UKL[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
FB& B4 i iR
[15:0] P12 UKL | P12 [yfr i 25 A% 16 A
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13.4.26 PI2_KD (0x02CC, 0x02CD)
PI2 KD (0x02CC, 0x02CD)
PI2 KD (0x02CC)
AL 7 | e | 5 | 4 | 3 2 1 | o
4R P12 KD[15:8]

Syt 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
PI2 KD (0x02CD)

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

4 PI2 KD[7:0]

i R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FEB B iR
[15:0] PI2 KD | PI2 Mty 3%

13.4.27 PI2_EK2 (0x02CE, 0x02CF)

PI2 EK2 (0x02CE, 0x02CF)
P12 EK2 (0x02CE)

fir 7 | e | 5 | 4 | 3 2 1 0
2R P12 EK2 [15:8]

sy R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0

PI2 EK2 (0x02CF)

A 7 6 5 | 4 | 3 2 1 0
4 PI2_EK2 [7:0]

A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
FB& B4 i iR
[15:0] P12 _EK2 | P12 [ LB/ IR
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13.4.28 PI3_KP (0x02A8, 0x02A9)
PI3 KP (0x02A8, 0x02A9)
PI3 KP  (0x02A8)
fir 7 6 5 | 4 | 3 | 2 | 1 | «
2 PI3 KP [15:8]
e 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
PI3 KP (0x02A9)
fir T | e | s [ 4 | 3 2 1 | o
B PI3 KP [7:0]
By 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
FBR B iR
[15:0] PI3 KP | P13 HyLLf =%
13.4.29 PI3_KI (0x02AA, 0x02AB)
PI3 KI (0x02AA, 0x02AB)
PI3 KI  (0x02AA)
fir 7 | e | 5 | 4 | 3 2 1 | o
4 PI3 KI [15:8]
sy R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
PI3 KI (0x02AB)
AL 7 | e | 5 | 4 | 3 2 1 | o
4 PI3 KI [7:0]
FH R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
FB& B4 i iR
[15:0] PI3 KI | PI3 A>3
107 www.fortiortech.com

REV_1.5




Fortior Tech

FU6832

13.4.30 PI3_UKMAX (0x02AC, 0x02AD)
PI3 UKMAX (0x02AC, 0x02AD)
P13 UKMAX (0x02AC)
A 7 6 5 | 4 | 3 2 1 0
LR P13 UKMAX[15:8]

HA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI3 UKMAX (0x02AD)
fir 7 6 5 | 4 | 3 2 1 0

4K P13 UKMAX[7:0]

HKH R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
FBR B iR
[15:0] | PI3 UKMAX | PI3 [ o4 s KB

13.4.31 PI3_UKMIN (0x02AE, 0x02AF)

PI3 UKMIN (0x02AE, 0x02AF)
P13 UKMIN (0x02AE)

A 7 6 5 | 4 | 3 2 1 0
B P13 UKMIN[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
P13 UKMIN (0x02AF)
fr 7 6 5 | 4 | 3 2 1 0

B P13 UKMIN[7:0]

ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FB AR iR
[15:0] | PI3 UKMIN | PI3 [f i foidr i /Ma
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13.4.32 PI3_EK1 (0x02B0, 0x02B1)
PI3 EK1 (0x02B0, 0x02B1)
PI3 EK1 (0x02B0)
AL 7 | 6 5 | 4 | 3 2 1 0
kA P13 FK1[15:8]
Syt 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
PI3 EK1 (0x02B1)
AL 7T | 6 5 | 4 | 3 2 1 0
2K PI3 EK1[7:0]
i R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FEB B iR
[15:0] P13 _EK1 | PI3 [ E—AMi NiR 2
13.4.33 PI3_EK (0x02B2, 0x02B3)
PI3 EK (0x02B2, 0x02B3)
PI3 EK (0x02B2)
fr 7 | 6 5 | 4 | 3 2 1 0
B P13 FK[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI3 EK (0x02B3)
AL 7 | 6 5 | 4 | 3 2 1 0
4 PI3 EK[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FB AR iR
[15:0] PI3 EK | PI3 fJiRZEHIA
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13.4.34 PI3_UKH (0x02B4, 0x02B5)
PI3 UKH (0x02B4, 0x02B5)
PI3 UKH (0x02B4)
A 7 6 5 | 4 | 3 2 1 0
ki P13 UKH[15:8]
HA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI3 UKH (0x02B5)
fir 7 6 5 | 4 | 3 2 1 0
B PI3 UKH[7:0]
HKH R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
FBR B iR
[15:0] P13 _UKH | PI3 Hyfarit 5 5L & 16 A
13.4.35 PI3_UKL (0x02B6, 0x02B7)
P13 UKL (0x02B6, 0x02B7)
PI3 UKL (0x02B6)
Az 7 | e | 5 | 4 | 3 2 1 0
2 FR PI3 UKL[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI3 UKL (0x02B7)
fr 7 6 5 | 4 | 3 2 1 0
S FR PI3 UKL[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FB AR iR
[15:0] PI3_UKL | PI3 fydrH 45 1K 16 47
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13.4.36 PI3_KD (0x02B8, 0x02B9)
PI3 KD (0x02B8, 0x02B9)
PI3 KD (0x02B8)
AL 7 ] e | s | 4 | 3 2 1 | o
2 PI3 KD[15:8]

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
PI3 KD (0x02B9)
fir T | e | s [ 4 | 3 2 1 | o

4 PI3 KD[7:0]

HKH R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
FBR B iR
[15:0] PI3 KD | PI3 (IS5

13.4.37 PI3_EK2 (0x02BA, 0x02BB)

PI3 EK2 (0x02BA, 0x02BB)
PI3 EK2 (0x02BA)

AL 7 6 5 | 4 | 3 2 1 0
4 PI3 EK2 [15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI3 EK2 (0x02BB)
fr 7 6 5 | 4 | 3 2 1 0

B PI3 EK2 [7:0]

ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FB AR iR
[15:0] PI3_EK2 | P13 [ /NN R 2

REV_1.5 111 www.fortiortech.com




f. Fortior Tech
/ FU6832

14 FOC/SVPWM
14.1 FOC/SVPWM Z{EisAg

1411 i1

FOC/SVPWM it T L& FOC, 4/ FOC, /& SVPWM R %4, T SVPWM & FOC
BEHLF4E, LR FOC/SVPWM BRI FR FOC f5ikkt. FOC fE— NS sy, 7EAS T AR I (i
i #5211, DRV_CR 27784 FOC_EN A FOC fidffiflifefs, 7E4(F FOC Bt 7, WAk
ZALE—, 0 FOC BETEIE TAE, FOC Mseifiaat TRADRA, RS,

FOC LA & MR, PILIEHIZE, AMPREEIRBIEL, S tHASIE, 7T AR Py £ B2 ik S e s
PITE HALL FOC ##i; ] LLBES MCU 4b3 HALL {5 5 S2PA HALL FOC ], FOC bk py i
ALE IR, s IDIQ MBS, el LU /N B PWM BRSHAL, [ ADC H 3R
SE IR FLIAC AR

A) JE HALL FOC #%iill: R ff1 B2 il ST 51 B2 AR A bR AR e, [ i L S 43 MC U i
VIR, S BRI

B) A HALL FOC ## (% HALL/A HALL/= HALL): FOC KRt A%, MCU X
2 HALL 55 3E 174038, 3302, 45 3] FOC BLRENT,

VALE Vil FOC_CMP
f Vi FOC_CMP PHSM
V. FOC_CMPY
VBET, 1 =
< D
TALP | 1A
T _ B

-
EOME UALP

IDREF

Yvy

IQREF

-+

@UBET
-

14-1 FOC J5 FAHE &
14.1.2 SEIGN
FOC HEHARE i St E A i, RICR A D 304 2 i (IDREF)AT Q #ih4h 5 i (IQREF)

ERNSHERN . BN ZESLBUE - A ], 7 2R e FOC Bl )i E EOME A
MCU s PI REHUGE AR 5 AT A B SR B AP A sl o

14.1.3 Pl {=HlE8

FOC e BLAd [ 4 AN PlLsshil 28, 43598 T
1. FEymEGEEEH] D R PLEEHISS, 2% B IDREF JR2: SR ID /E w2z N, L
Z % DKP R4 20 DKI T Pl #2818, DMAX F1 DMIN b kA7 FR IR, & /5% D i
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J& UD.

2. HEPREEES] QB PHESIEE, 275 di IQREF 0k AR 1Q /B R ZEN, Hl
FE QKP AR 240 QKI T PIL#EHI28PERE, QMAX A QMIN X tH A TRR I, f it Q fl
HUE UQ.

3. MPEMNS MHEERN PLEEHIRE, B R EKP IR 250 EKI T Pl iSHlgstkgE, R4
i AL A B2 ETHETA.

4. PLL fi%: PLL fh5E#0 PI#HIEs, Hol R4 PLLKP MRS 240 PLLKI 375 PI %) 3%
VERE, A2 b5 H 5h 3 EALPHA FI EBETA.

14.1.4  MofRGEia
14.1.4.1 PARK i¥35ia

B

E _ W) VALP (V)
4>

uQ (v) IPARK Vo)

4>
VBET (V

Vo Vs THETA ( 6) "

Vo = Vygecos 8-V, *sin 0

Vg = Vg sin0+V, * cos 0

K] 14-2 PARK i 454t
Zexd D AN Q B Pl 885, ATSRIGIERE d-q AAFR AR AR SR AP0 UD A1 UQ.
X R R Ao LR AR R 3 MR, EYe, A PARK ARG i R R B 2 il ek
d-q AAbR RAH ] 2 Fhigh 1k a-B AR AR

14.1.4.2 CLARKE #3553

, A
T Vrl
VALP (V) — >
o T
ICLARKE | V:2 o,
Vg Vs VBET (V) v
S B gy
r3
Vi = Vg
> Vig= (Vp+v3+Vy)/2
Vea,rl Vig= (-Vp_v3+Vy)/2
r3

K] 14-3 CLARKE i¥fi 4546
i S CLARKE 3042 ks v T S i M IE 2 Hil a-B AR SR AR 2R 1L 3 B 3 M2 T 25 05 R o
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14.1.4.3 CLARKE it

B
b A M» TALP (T4)
1B (1)
e CLAREE IBET (1g)
(1) EE—
—

la+ lb+ lc: 0
Ta =14
1[3: (Ia+2'lb)/J3

K] 14-4 CLARKE %76
CLARKE ZZ#eks A — A~ 3 il 2 4E[15E 1A bn R AL H B 2 il a-B IR3E TAEAR &R

14.1.4.4 PARK 3£

TALP(I.)
— ID(Ia) |
IBET (1) PARK
——"
IQ(I
THETA( 0 ) M’
——

Tg=Tq *cos0+Ig *sinb
Ig=-Ta *sin0+Ig *cos0

Kl 14-5 PARK 25 #
PARK AZ#Lks LT 2 fil a-B (K7€ 1 A8 AR R AL BIRE A 5% T HAE Hed 1Y) 2 i d-q 2RFr &R .
1415 SVPWM

23 [8) R B 58 A (SVPWM)SLIE A FOC Fiil (1) — AN BB i 73, H 32 B MR R AR 48
23 () W SR R 40 CASRAS AR [ T e e gy, R B S 2 200 38 i it LA 0 8 70 A R TL AR D
BRE, FRAREAERNKSh, 1 HA BRI,

SVPWM 74 3 HHHLHLHL AR 5 (K 58 A 5, BRI SE (107 AR I RE AR T Ry e o JLAS— ks
T ARG A AR AR f AR AT O AR 2 —,  BIUTAR S H AT IR 3 IE R (+) BRI BRAAK
PE (-) GND 3, XfEfS AR 284 AL A7 2% = 8 PhATREMIRAS o Fo b AR H 4 e e 3 1E
etk (+) BREEGImEOURPE (- GND 3 B P FCIRES BN B RCIRZS TR BEIRHAE R A 2 A AR AN
FELHE . XMMURATE SVPWM 2R rh il ey I i e RN RIRSFoR R A AR A [H]
Jie % (E1RG y 60 FEM R & .
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U120 (010) U60(011)

U(111)\/ U(000)

U180 (110) U0(001)

U240 (100) U300 (101)

Kl 14-6 SVPWM 45 il
SVPWM )3 72 58 VFit i PN AH SRR A8 70 B R MR SR AT ] 22 1) H e R e UOUT 2 14
BB HRRARRE, ZREAMT UB0 MU0 ZIHFXIE W, R E PWM T HE, U0 i
SR S 2*¥T1/T 5 1 U0 frg i IR Sy 2*T2/T, AN AP B R {E 8 UOUT, TO FRoR
SRl A BRI R R], BN T RO

U60 (011)

TO = Invalid vector
T = 4%T0 + 2*%T1 + 2%T2 = PWM Period
Uogur = 2%T1/T*U0 + 2%T2/T*U60

U0 (001)

2+ T1/T - U0

14-7 SVPWM Hi &4 R,

R 141 [ R AR AR

C *H B *H A *H Vab Vbc vca Vds Vqs %ﬁ
0 0 0 0 0 0 0 0 U(000)
0 0 1 Vbc 0 -Vbc 2/3Vbc 0 uo
0 1 1 0 Vbc -Vbc 1/3Vpc 1/3Vbc ue60
0 1 0 -Vbc Vbe 0 -1/3Vbc 1/3Vbc U120
1 1 0 -Vbc 0 Vbc -2/3Vpc 0 U180
1 0 0 0 -Vbc Vbc -1/3Vbc -1/3Vbc U240
1 0 1 Vbc -Vbc 0 1/3Vpc -1/3Vbc U300
1 1 1 0 0 0 0 0 u(111)
14.1.5.1 GE3t SVPWM

A2 B BH B RER AR IR, FOC S50 [ i A - Beal SVPWM it 77 3o X FH BH B IR AR AR 2

T, W& FOC_CR2 aif7#:f F5SEG=0, Nik+#tE SVPWM %ith 77 .

REV_1.5

115

www.fortiortech.com




Fortior Tech

7~ FU6832

PwM1

pPwm2

PWM3

TO T1 T2 TO TO T2 T1 TO

K 14-8 LBz SVPWM % i B
14.1.5.2 RAEET SVPWM

TBN SVPWM it 5 20R REAE XU B HLIAURAF R R T, # 2 FOC_CR2 w7431
F5SEG=1.

PWM1

PWM2

PWM3

TO TO T1 T2 T2 T1 TO TO

&l 14-9 TLBL SVPWM % th i1
1416  di@H

FA/RY/ = HE LA R 24 ] DAME F L i I T g, it B FOC_CRI1 #4728 1 OVMDL 1 e i 1) Th g
RS, frH 2 OR 1.15 %, Bl FOC__UD A1 FOC_ UQ FIAHIE I PR 1R AE MAX/MIN 780K
1.15 1.

14.1.7 FEXFME

FEIX M R T3 = B T, BB FOC_TSMIN FA7 s B B ALIXAMATE, #Ma2 5 1
RS FAMERT 2K — 51, HIRAIIE R 20— K.

14.1.8  HFRHBEFRE

FOC B 75 BR AL AL BELE s SR A =AM . 24 FOC B T/EZ 1, 75 {4k ADC (it B
ADC_STA Zif7-4: 1) ADCEN=1) Flgji, JHRCEM KGR E TR, HRATFERE ADC JEiE A
fi77 . M4 FOC_CR1 Zif£#% 1) CSM 1] LUGE 3% 5 i B FIATRARE, X H BFL L I SRE B = L BHL
TURAE . 76 H L BE FAURAE AR 20T BRAIEIE 4 Sy BEZR FLIR itrip SRS 7500 F PH B R A0
TERAEIE 0 2y ia [RFEEIE, @IE 1 4 ib FERFEEE; 7F =P BERRAER FERIEE 0 N
ia MAEEIE, I8 18 ib MSKFREIE, EiE 4 v ic MRFEEIE., 5 DUEREIE 2 sl i@l
14 g BE2 L  F R A I E o
14181  EFHBRRHHER

BiE FOC_CR1 Zifresf) CSM=0, BRIl 5 e B A URAERE . 72 5 s B AU AF U
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FOC REHAETHE0as 1) b H 4000 X 6 BEZE HR itrip GEIE 4) BEATPIVCRAE, 7ETHE R R
[X ] 24 FOC HEHuIz 5 56 5 % B2 HL R AT SRAF:

B DX} [ 42 520 FL IR AR (R 1], FOC A8 B2 5 AR FI P 1 B A B X Bk ) %ot SRAE B TR 30 A7
B, ORUETE SEFRIE FU F] T, T2 B b (AR FE, [IEE, F P AT LA B FOC_TRGDLY 77 4725 Xof SR i
] ik 47 2 AT B 4R . i MCU I #F oy 24MHZz(41.67ns), FOC_TRGDLY= 5, I %E R
41.67*5=208ns; FOC_TRGDLY >} OxFB(-5), NI#ZHi 208ns.

B R S SRFE S A7 A0 SRR 7 DU S8 (i o, DRI 7R 8 A At tH B/ N RBE T 1, P Pl 1
TS (TS=fH/MNaf LN AI+FEIX ), FOC BibIRYE TS X PWM 1714

14.1.8.2 W=FAPEREFRT

start
calculation
ude

start
calculation
ude

A trig trig

i y

35.6usi

 —

‘ ia/ib/ic ia/ib/ic
trig rig

ade_rdy

y

trg dlly

pvm al _| | | ,_

pwm_bl

pwm_cl | | | |

Pl 14-10 0= H FH H 0 7 R A A =X

i & FOC_CR1 #1744/ CSM=10/11 fil FOC_CR2 {7 #%(f) DSS=0, HJJ kX =t FH B
WU KA. 7E = F BH H AU RAEAR R, il FOC_TRGDLY 7728 B0 B X — A st ity e e
—AH R X g 2 ialiblic BIFA—ARD PRRAEIN AL, 24 RAFE T B fE adont 59 A —AHBEAT R A,
FETHECER A) R UHER X (R] 2 FOC #EHIE 558 i fa o) B2k i R EAT R AE . ZEXCHBRAE T, Jdid
FOC_TRGDLY arf7-#5 1% B % ia (RAEIT AL, 4R 56 5 R Badnt ib EATRAE . 75 BRI 20
TR FERT ML ¥ B NZAE — A F R SRR E X ] () pwm_al,pwm_bl,pwm_cl=111). &
# MCU It 44 24MHZz(41.67ns), FOC_TRGDLY = 0xB2, |34 FOC it#i#s A Fit#, 7 Fiid

{11 41.67*50=2.08us X iafiblic KAf, KAFETEHE G X 53404 ialiblic KA.
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i . 6us |
lfa/ib/ic ia/ib/ic
trig trig
S~y VK
trg dly g dly
| I

Bl 14-11 0= FH PH HRIAAE B RAEAR 2

fii & FOC_CR1 % {£ 48/ CSM=10/11 1 FOC_CR2 217 #%f) DSS=1, X0/ = i pH B
AL RAEARE A = B R A B RN, — AN A a5 — Ik, ABREASE0B RH H —
AHFIR CRRAR B X € A2 ialiblic A —AHD 3EATRAE, 28— AN AR 4 ialiblic, 25 =AMk
JEBARAE 73 4h—AHH fafiblic,  W1IHAE B =AH f At A Hr AT FRACR A, TETHEE ) R B X
] 24 FOC HEHuiz 5 58 R % B 2 B AT KA o il FOC_TRGDLY & £ 2% ¥ B Fift iaGdiE 0,
ib GEIE 1), ic GHIE 4) FRFERL, 75 EER M R R L % B RS ialiblic SRAF 23
HEEREXNE (B pwm_al,pwm_blpwm_cl=111). & #% MCU i &y 24MHz(41.67ns),
FOC_TRGDLY=0xB2, >4 FOC 1% M Nit#k, £ NiFH1FAT 41.67*50=2.08us Xf LR AT .

14.1.8.3 iR

RN AH HLRAEAE IE 47, BTLL ADC SRAFEHT 75 26 4 N\ R iR s 2 AR (10—, DR AE s S i 75
Bk 2 FEHEAE, FOC BiHBRIAJE 0x4000, {H2Z[Kh ADC JEAE ) (w22 FOAEAF AR 1) 22 2 S BUBRIME
SR brEARE 2, R P mT DO SR AT A e . RRUETTIE N T 7E FOC A TAE, =AH%
HH T LA IR BN 0 A S PR IBTE 3R AT 2 GRS, SROP I Sk e 77 A7 48 FOC_CSO. fiix ADC
[ H R G 0~5V, HdER 2.5V, Nl FOC_CSO = 2.5/5V*32768 = 16384(0x4000).

1. 4 FOC_CHC[CSOC]=00/11 Itf, 5 FOC_CSO & ITRIP Al IC )3 HE;
2. 4 FOC_CHC[CSOCI=01§f, 5 FOC_CSO &5 IA ik
3. 4 FOC_CHC[CSOC]=10 iif, 5 FOC_CSO & IB fkkik.

1419 REER

FFEAS AL & F A SR, TCBIASE S, il 5 A PSP DS . A 32 1 SR 4 DO P 7
@3 5k ol £

2. RIS

3. MHE ML A

4. AHEARGRGIAM

[EEY
4
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F 14-2 A RIE
RFAE ANGM EFAE £ RIR

1 X X JE5 5 ) A E

0 0 X s 7 A

0 1 0 il A A

0 1 1 fEEEE> EFREQMIN: {5 5 28 4 5 )i
fHHHEE< EFREQMIN: {50 2% 5 i) £ FF

14.1.9.1 MeigEskfaE

&3 s £ 55 vh £ 7 THETA, 3% RTHESTEP, finid % RTHEACC, et %2 RTHECNT 41
o NEHE A A

% RTHESTEP(32bit) = j# % RTHESTEP(32bit) + Ji1i# /% RTHEACC(32bit, =5 16bit 154 0,
1% 16bit FTHL);

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

TC3 e 0 FE HOAR Je e, iR FOC_CR1 W {78811 RFAE = 1, fHBEICHThAE. Nk
A BE AT —RCSEa 5, TN —, 4iH8EA3] RTHECNT, RFAE WifHEZ,
Jes 2. e H S, W FOC_CR1 Zif£#3if) ANGM [WCE, ANGM=1, £k AR,
ANGM=0, %k [ b e .

14.1.9.2 sRhifafE

SR BE AR E THETA, ¥ RTHESTEP 4. AxU8:
1 THETA(16bit) = /% THETA(16bit) + # % RTHESTEP(/; 16bit)
SR L1 RE 53 AR DL

1. FOC_CR1 #%if7#4/f] RFAE =1, FOC_CR1 Zif7#%/1 ANGM = 0, HIIe¥zhhg 5k
SRPLAEE, BN IR E RTHESTEP Jy@4s o i (1) SN 2 . Mgt m) SEIL TG A S At
SRR RE .

2. FOC_CR1 %17#41 RFAE = 0,FOC_CR1 Z17-#%) ANGM = 0, Bl R 25 e pii ke,
fRE B R AR, BRI O RTHESTEP NS S /7 28 IO WA SR B o 24 3 i
RTHESTEP =0, "SIl i Ihfg; 24 % RTHESTEP 1= 0, W] sZ#l HALL FOC ##( (HALL
FOC #ilJi#: HALL S 52k, MCU S LM ENEE, 5 THETA fl RTHESTEP
HKIFATEIE

REV_1.5 119 www.fortiortech.com



f -0 Fortior Tech

FU6832

14.1.9.3 HEERE

1A
1B
UALP

UBET )

EK1
EK2 )
EK3

EK4 )

KSLIDE
EKLPFMIN
EKP

EKT

ESTIMATION

THECOMP

i
theta_ss theta est

EALP
EBET
ESQU

PIRAN
FBASE
OMEKLPF

EBMFK )

EFREQACC
EFREQMIN

EFREQHOLD

14-12 {554 R HAHE

S SR RN R A, ARG WK LS EA G 28, M A RN
ZHH -

1. SR

SR F - A N 1) FE LS B2 ) S 40k i iU Y, (RTINS (0 AL P 3R F S 0 £ 5
HBATBILE, fh S5 SCbrE IR G R . A5 T PLL BAIRRE S, JEid FOC_CR1
AT ESEL HHTHCHE .

2. fhSAR R A

EFREQMIN
> omega <
omega

S EFREQMIN

0

EFREQACC AR /‘ |
. J ‘

EFREQHOLD
71

EOME ETHETA

P 14-13 fiti 545 i) A1 52 i EAE ]

UEDIRE SIS ThRESRML. th T raHUE s, LI A, SECRER BTN, A
S A FEAR AR AR BOR IR 22, TR FIALR BRI, PIT LAFEIX AP DL, Ak 5525 ot o) A4
&, PRAE LB R 5] .

B E FOC_CR1 {743 EFAE = 1, 45583 5EE omega /N T HI7 BE iR/ ME
EFREQMIN, ZJfgfazh, sl M 0 JTah, e H 0 53 2 EFREQACC #iin, [FIRF R
it EFREQHOLD #EAT e KA FRME, oy i 55 1l LA O Bie 2258 2 EOME Bt Ay FEE TSR Bt A B2
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7 ETHETA; 4 omega kT4 T EFREQMIN i, %l & omega 1E N &% EOME.

3. MEETFIE VIR
A

S estimation theta

actual theta

|

|

|

|

L

L
A

|

|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
i >
@ BSTIVATION theta———————®» ©

0 -——— RANP theta

SMOOTH SWTICH

B 14-14 S 5P D) th 28

R anfc B FOC_CR1 #1745 1) RFAE = 1, ANGM =1, BRI Thae s sh L, et dn
DI A, TEICH Rl fE v, AR AR R AL, (R A 2 I8 5 IC 3 ek ) B A7 AE
s, NEHEEEAE, A R TG sl £ B e VI At 52 M B, ml 66 T A B 10 9 5 k2 ra L
Flaly, FHHZE P,

@3 iy, ARWML 5 A B2 ETHETA FURHGR I 1 B2 theta_ol ¥ {22/ T-46T- THECOR, |
WAMBEMZERVN, BEHEEFE ETHETA fE M RuwZ KT THECOR, N&EAN1a 5 8
theta_ol 7] ETHETA {ti5Edk, UL THECOR KB KT IR IEI -, Zfm% /T THECOR,
BT ETHETA 1EAME R .

4. FAFEAME

HMEAE THECOMP it 55 BE HEAT #Mti i, THECOMP fIsemfiion 1, NFRME; il
0, ANIEHM.

14.1.10 EBHNCRISEY

FOC HLEAEZ H AR, FH P AT LA SERT ff B2 {8 THETA Rl 5048 EOME, & LAAFH

HNLI A ST 2280, P AT DR S 408 52 AL SERDIRAS . FOC BB AL DL LR 2241
® ffiE{H THETA

2 ETHETA, %% EOME

D #itg/E UD, QHiHE UQ

D HiHif 1D, Q HiHIA 1Q

IPARK B AL bR 1) ALPHA i fi & VALP, BETA flifi & VBET

REZk s UDCFLT

ZAHHIR IAIB,IC A1 =AH i i KAE IAMAX, IBMAX, ICMAX

CLARKE B AR FRFE ) ALPHA L3 IALP (R IA), BETA #hiFa i IBET

ALPHA %l 52 i h% EALP, BETA #iix Hi51% EBET
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® JHiEhHATF T ESQU
® 1% POW

14.1.10.1 KRS

FOC $R4E% F A X RS R Ee, BiE FOC_CR2 f¥) ESCMS=1, [[IHCE 5% B
IDREF,IQREF #4740, /53 FOC #&dk, wf LU B2l 54 B2 ETHETA Mifh 518 &2 EOME 1
EFIBTERHLIIRAS, 4 ETHETA [ Nk EOME N, NN REEEIRE, B/ %,
FELAsm b A RS B AL 2 ETHETA [ FEgiREE EOME AR, NEARKEDRE, WTH
TRV A5 B35 1 BE S B L

14.1.10.2  [REBEhBIEN

AR IR AR ZEE S o Sl e sh % EALP A B Hli S Hizh ¥ EBET, Hiltfith ea?
+eB2 Bl ESQU. I/ alR#E ESQU HUMEFIE JR shFRAS, mISEBlskse iRy, SRARTRI SEThRE

14.1.10.3 Ih=R

i i FOC AHBHT SVPWM HEHAG 21 B jii A U 8], DL S8 E BRI, 2id TH AT
DA,

14.1.11 FG i@idrs4

FG 55 TRALA TIM4A TAE, FOC HEHuAg AN 4005 i BIRR 4 o FE 2 i FBASE (P47 Hz), fRIEIE
J5 if) 3 % FOC_EOMELPF #1 FG #¥( FOC_KFG 115 1! FG )45 St [FR 113 5 % % TIM4_ARR,
¥ TIMA_ARR/2 F34i % TIM4_DR. TIM4 FECE N HA, RN HRAE PRGN, &ESE R
B3R

— AN A x A FG iR A

24MHz/(2"T4PSC * FBASE * x)
IS5 R 65535, 7 % T4PSC.
FOC_KFG=0 I ek hg, TIMA__ARR/DR R4 143 E .
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14.2 FOC H1==8
14.2.1 FOC_CRO (0x409F)
# 14-3 FOC_CRO (0x409F)

Az 7 6 5 | 4 3 2 1 0
42 F OMIF OMAF MERRS UCSEL | OMAS ESCMS EDIS
Bt R R R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FE £ iR

U HE S E L FOC_EFREQMIN /MgEfz, B EFAE AfifE,

AR ENARIRAE R
[7] OMIF 0: ZH AL

1: kPR 2

U B 3 L . FOC_EFREQMAX Koz & Ar
[6] OMAF 0: M2

1: ZkfF 2

1B IEF VLR MAX ERR %&£

00: 0.5
[5:4] MERRS 01: 0.25

10: 0.125

1: 1.0

UDC KA il 18 %%

FOC/SVPWM #i & (DRV_CR[MESE1]=1), [Ai DRV fideit%k

#: T./ER(DRV_CR[DRVEN=1), f#if HsRFERFZ i, UCSEL %
(3] UCSEL (i;%éf;ﬁﬁ)ﬂ@ﬁﬁo

1: AD14, AD14 SN & & I RFE R A TE , it B ADC_CR[URATIO]

R R

. X ADC_MASK LR E N 1

Aok B0 R DR I A HH B

% OMEGA[15:8] kT FOC_EFREQMAX I}, %4 OMEGA
2] OMAS N

0: FOC_EFREQMAX*256

1: FOC_EFREQHOLD

ESTIMATION Speed calculate mode SELECT (fif; 55 #8% i Ji 1 5 4 54,

$rik D)
(] ESCMS EEXPIGR, XSS, 5 ERER I T, %A B —, BT LAE S

Fer M T PR, 33 R

0:

10 R, 35 R S

#% |+ EALPHA/EBETA HZhil &
[0] EDIS 1: 251k

0: A%k
14.2.2 FOC_CR1 (0x40A0)

# 14-4 FOC_CR1 (0x40A0)

fir 7 6 5 4 3 [ 2 1 0
4% | OVMDL | EFAE RFAE | ANGM CSM SPWMSEL | SVPWMEN
FA R/W R/W R/W R/W RW | RW R/W R/W
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G E |

0|

o | o | o | o | o | o | o

FB

Z K

#iR

(7]

OVMDL

L ) g
0: %1k
1: flifE

(6]

EFAE

ESTIMATION Force angle enable (fiti 5745 5 il # B {8 &
WEREJR, R A AR SR BILE th, IF S0 IR 6 58 A4 B PR
0: %tk

1: fRE

(3]

RFAE

Ramp Force angle enable (5 ilIEk # &

flEREIG, MR e g 25, e EE RS HRHE ANGM 47 H 3))
DI B A A hr iR, RN RFAE 5 %

0: Zik

1: flige

(4]

ANGM

Angle mode (i FER)

RFAE=0 K, KI8Tl S Biom b
RFAE=1 i}, & 25 o 5 Ul el 55 2% B 4
0: smprE

1: i H B

[3:2]

CSM

Current sample mode ( HL i FRERE )
x0: HLHFHRFE
01: XU HLPHRAF
1. = HIFHRFE

(1]

SPWMSEL

SPWM #2141
0: HiE
1: XX*&'[E

(0]

SVPWMEN

SVPWM/SPWM #& £k 4%
1: SVPWM
0: SPWM

14.2.3

FOC_CR2 (0x40A1)

% 14-5 FOC_CR2 (0x40A1)

6 5 4 3

| 2 1 0

K

ESEL

ICLR F5SEGn DSS CSOC uQbD ubD

el

R/W

R/W R/W R/W R/W R/W R/W R/W

Al

0 0 0 0 0 0 0

T’

Z R

#iR

(7]

ESEL

ESTIMATION select ({5 gepiik )

0: SMO (JE#)

1: PLL (4iM¥F), A FOC KSILDE #fE#s A4 PLL [ PI %281 KP,
FOC_KLPFMIN #2459 PLL [f] PI $%#i #5 1) K1

(6]

ICLR

FOC__IA/BICMAX & %

SZALE 1, FOC__IAIBICMAX ZifE8iE %, A AZNEE.
0: I

1. HE

(3]

F5SEG

FOC XU = HLBH IR FE N SVPWM i #1175 (B B HL R AEZR 10 1)
0: 7 Bk
1. 5 B ak#x
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SO L PH LR AR
[4] DSS 0: MR RAFAER: — ANk Ik AR A A HL It
1: B R A R AR, HEA B A EE —X
Current sample offset calibrate  CFLJ7 RAE I B A UE)
Be & %A, X FOC_CSO SAZHEME . FrBLRFERS, FLE N 00 ok 11 XF itrip &2
#Es SURPHCRAERS, BCE N 01 X ia &M, FLE N 10 X ib eik; — HBHRAERT,
[3:2] CSoC FLE >y 01 X ia feifk, BCLE N 10 XF ib &#E, FLE 00 5 11 X ic etk
00,11: itrip Al ic
01:ia
10:ib
Q il Pl #8825 1E, 281k, FOC__ UQ HIMEAFEHT PI 4% 2% 55T
[1] uQD 0: AZEil
1. 2210
D #l Pl {55 a4k 1k, 2% 1EWF, FOC__UD HIMEASTE i P12 25 5 5
[0] uUDD 0: AZEl
1. 28k
14.2.4 FOC_TSMIN (0x40A2)
# 14-6 FOC_TSMIN (0x40A2)
fir 7 IG |5 |4 E [ 2 [1 o
2 FOC_TSMIN
Bt R/W R/W R/W R/W R/IW R/IW R/W R/W
SAH 0 0 0 0 0 0 0 0
FR B4 iz
P REERE RS, 44 ADC SRRETIBE 1 /N
[7:0] FOC_TSMIN W= BRFERE T, FEIX M
JuF (0,255)
TS = KFEE AT + FEIX I E DT
i AT=1us, DT=1us, TS=2us, FJJHHH 62.5us TS=2/62.5*4096=131
14.25 FOC_TGLI (0x40A3)
% 14-7 FOC_TGLI (0x40A3)
fiz 7 IG |5 [ 4 (3 E |1 o
2R FOC_TGLI
A 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 #iR
AR I A Bk
[7:0] FOC TGLI SEDOREFI T Rk, Wik driver B b S e UK
' - EAEMER, WEITFARE, Wk T8&eE, A5,
JulE (0,255)

T wBR/NT 1 us Rk, DT=1us, AN 62.5us FOC_TGLI =2/62.5*4096=131

14.2.6 FOC_TBLO (0x40A4)
# 14-8 FOC_TBLO (0x40A4)
A 7 IG |5 [ 4 |3 [ 2 |1 o
ki FOC_TBLO
KA RW | RW | RW | RW [ RW [ RW | RW | RW
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[ sats | o | o [ o [ o [ o | o | o T o
FB B #iR
= HLBE IS Ay ACRAE BE RGN 1], 4 R @ R (R] /T FOC_TBLO,
[7:0] FOC_TBLO WASREEZAH R BT, SR RRIRAE BEAS 21 HLIA -
Hil (0,255)

R S SIER E/N T 1us K4, FOC_TBLO =1000/41.67=24

1427 FOC_TRGDLY (0x40A5)
* 14-9 FOC_TRGDLY (0x40A5)
Az 7 IG |5 | 4 |3 IE [1 I
2K FOC_TRGDLY
it R/W R/W R/W R/W R/W R/W R/W R/W
=K DA 0 0 0 0 0 0 0 0
=B | &% Wk
B S R : ADC FoL R i R i
Yl (-128,127)
_ W MR HL AR AL
[7:0] | FOC_TRGDLY TRGDLY[7] # % % 4 i HL1E 1 50 58 0 F [ X ) 5k % b 7} X Ji]
TRGDLY[7]=0: EFF X E] TRGDLY[7]=1: NRRIX ]
Wi (0,DRV_ARR[6:0])

LR FERE . % MCU 44 24MHZz(41.67ns), TRGDLY =5, NIFER 41.67*5=208ns; TRGDLY
~-5, JIEHT 208ns

W= PR RERE R % MCU 44y 24MHZz(41.67ns), TRGDLY = 0x85, |24 DRV %3 i Fit%L,
16 N F AT 41.67*5=0.208us #H47KAE; TRGDLY = 0x05, M4 DRV iH48sim Fil%, 76 Mt
J& 41.67*5=0.208us 47K FE;

14.2.8 FOC_CSO (0x40A6, 0x40A7)
% 14-10 FOC_CSOH (0x40A6)
Az 7 IG |5 [ 4 |3 IE 1 0
4 TR FOC_CSO[15:8]
HA R R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 1 0 0 0 0 0 0
% 14-11 FOC_CSOL (0x40A7)
AL 7 |6 |5 I |3 | 2 |1 0
4 F FOC_CSOI[7:0]
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
FE B #iR
LI A JE 1
It ® FOC_CR1 %ifi#%ft) CSOC, *} FOC_CSO SR:#fl, wIkHk
[15:0] FOC_CSO B R BE R AR B itrip JEAE, XA FECRAEALAR fa, ib JEdE, —HifH
KRR ia, b, ic HAE.
BB (0,32767), MSB 1E N 0

¥ ADC [IHL L 0~5V, iy 2.5V
Il FOC_CSO = 2.5/5V*32768 = 16384(0x4000)
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14.2.9 FOC__RTHESTEP (0x40A8, 0x40A9)
% 14-12 FOC__RTHESTEPH (0x40A8)
Az 7 IG |5 | 4 |3 IE [1 I
LR FOC__RTHESTEP[15:8]
KA RIW RIW RIW RIW RIW RIW RIW RIW
S hift 0 0 0 0 0 0 0 0
% 14-13 FOC__RTHESTEPL (0x40A8)
Az 7 |6 |5 | 4 |3 IE [1 I
LR FOC__RTHESTEP[7:0]
e RW RIW RIW RIW RW RIW RIW R/W
S it 0 0 0 0 0 0 0 0
FB ZFR j: o

es s E, 05 FOC__THETA —3
WS WIUGE
MAFEE: METE

[15:0] HUE G (-32768,32767)

FOC__RTHESTEP

fic

7:: FOC__RTHESTEP WA 32bit, ki AR S 40, w16 frr]

RTHESTEP(32bit)= RTHESTEP(32bit) + RTHEACC(32bit, = 16bit {5y 0,{& 16bit 7JFL);

THETA(16bit) = THETA(16bit) + RTHESTEP(/ 16bit)

14.2.10 FOC_RTHEACC (0x40AA, 0x40AB)
# 14-14 FOC_RTHEACCH (0x40AA)
fir 7 |6 |5 I [ 3 | 2 |1 I
ZHR FOC_RTHEACC[15:8]
HKA w w w w w w w W
=EDAIEN 0 0 0 0 0 0 0 0
# 14-15 FOC_RTHEACCL (0x40AB)
fir 7 |6 |5 I [ 3 | 2 |1 I
ZHR FOC_RTHEACC][7:0]
A W W W w W W W W
XA 0 0 0 0 0 0 0 0
FR ER iR
eI AL I (R B AT 3E); k%305 FOC__THETA —3X
[15:0] FOC_RTHEACC BB (-32768,32767)
7E: FOC_RTHEACC Wk 32bit, #xmfi N 54h, 1 16 fraffd

RTHESTEP(32bit)= RTHESTEP(32bit) + RTHEACC(32bit, i 16bit {8 7y 0,1 16bit 1l fiL);
THETA(16bit) = THETA(16bit) + RTHESTEP( 16bit)

14.2.11 FOC_EOMELPF (0x40AA, 0x40AB)
% 14-16 FOC_EOMELPFH (0x40AA)
A 7 |6 |5 I |3 | 2 |1 I
4R FOC_EOMELPF[15:8]
B R R R R R R R R
SAME 0 0 0 0 0 0 0 0
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% 14-17 FOC_EOMELPFL (0x40AB)
A 7 |6 |5 I |3 | 2 |1 )
42 F FOC_EOMELPF[7:0]
Sy R R R R R R R R
S AE 0 0 0 0 0 0 0 0
FEB B iR
I IE B8 I J5 1A AR A R
[15:0] FOC_EOMELPF JEUE 230y FOC_EOMEKLPF, LPF [t 545 2 ik & 3
BB G (-32768,32767)

14.2.12 FOC_RTHECNT (0x40AC)
% 14-18 FOC_RTHECNT (0x40AC)
fir 7 |6 |5 I |3 | 2 |1 I
42 Fx FOC_RTHECNT
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FR B #iR
&3k v %= RTHECNT*256
[7:0] FOC_RTHECNT eH hReffige 5 (FOC_CR1 #7441 RFAE=1), &FME & k47
— WK EH, MEH KEUAF] RTHECNT*256 J5, JCHi4h

14.2.13 FOC_THECOR (0x40AD) BLDC itf
# 14-19 FOC_THECOR (0x40AD)
Az 7 IG |5 [ 4 |3 IE |1 I
2 FOC_THECOR[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R
SAE 0 0 0 0 0 0 0 1
FE £ Eiipa
A EE A5 AR -
_ N A, VIR BRI, T A B AN TG Ay A7 i 22
[7:0] | FOC_THECOR BLIL T P B FOC_THETA 5
BUE T (0,255)
14.2.14 FOC__EMF (0x40AE, 0x40AF)
# 14-20 FOC__EMFH (0Ox40AE)
fir 7 |6 |5 | 4 |3 | 2 |1 )
B4 FOC__EMF[15:8]
KA R R R R R R R R
SAE 0 0 0 0 0 0 0 0
# 14-21 FOC__EMFL (0x40AF)
fir 7 |6 |5 | 4 |3 | 2 |1 )
B4 FOC__EMF[7:0]
KA R R R R R R R R
SAE 0 0 0 0 0 0 0 0
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FB £ ik
: il ARl B0 S L3 EMF
[1501 | FOC_EMF Ht i (0,32767)
14.2.15 FOC_THECOMP (0x40AE, 0x40AF)
# 14-22 FOC_THECOMPH (0x40AE)
A 7 IG |5 [ 4 (3 [ 2 |1 [0
SRR FOC_THECOMP[15:8]
KA w w w w W W W W
EANALE 0 0 0 0 0 0 0 0
% 14-23 FOC_THECOMPL (0x40AF)
fir 7 IG |5 [ 4 (3 [ 2 |1 I
SRR FOC_THECOMPI[7:0]
K W W W W W W W W
ARG 0 0 0 0 0 0 0 0
FB £ ik
FPEAMEAE (R A A): Al SR Al 5 A B2 i BB AR Al 5
[15:0] FOC_THECOMP AR A K5 FOC__THETA —3
it (-32768,32767)
14.2.16 FOC_DMAX (0x40B0, 0x40B1)
# 14-24 FOC_DMAXH (0x40B0)
fir 7 IG |5 (4 E E 1 0
2 FOC_DMAX[15:8]
KA RIW RIW RIW RIW RIW RIW R/W R/W
SAE 0 0 0 0 0 0 0 0
% 14-25 FOC_DMAXL (0x40B1)
fir 7 IG |5 [ 4 (3 E 1 o
ZFR FOC_DMAX[7:0]
KA RIW RIW RIW RIW RIW RIW R/W R/W
SAE 0 0 0 0 0 0 0 0
FE B i
: D il P15 4m th UD i B RRAE
[150] | FOC_DMAX Bk (-32768,32767)
14.2.17 FOC_DMIN (0x40B2, 0x40B3)
# 14-26 FOC_DMINH (0x40B2)
A 7 |6 |5 I |3 | 2 1 I
S FOC_DMIN[15:8]
KA RIW RIW RIW RIW RIW RIW R/W R/W
EAOALE 0 0 0 0 0 0 0 0
% 14-27 FOC_DMINL (0x40B3)
A 7 |6 |5 I |3 | 2 |1 I
K FOC_DMIN[7:0]
KA RW | Rw | RW | RW | RW | RW | RW | RW
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[ &mi [ o | o [ o | o [ o [ o [ o ] o
FB& £ iR
_ D %) P& 38104 H UD 1R BRAE
[1:0] | FOC_DMIN B3 (-32768,32767)
14.2.18 FOC_QMAX (0x40B4, 0x40B5)
# 14-28 FOC_QMAXH (0x40B4)
Az 7 IG |5 | 4 |3 IE [1 I
S K FOC_QMAX[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
# 14-29 FOC_QMAXL (0x40B5)
Az 7 IG |5 [ 4 (3 IE [1 I
L4 K FOC_QMAX[7:0]
A 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 £ iR
_ Q il PI b 2% ¥k UQ i1 L PRAE
[15:0] | FOC_QMAX HU{H3iE ) (-32768,32767)
14.2.19 FOC_QMIN (0x40B6, 0x40B7)
7 14-30 FOC_QMINH (0x40B6)
A 7 IG |5 I |3 | 2 |1 I
ZFR FOC_QMIN[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
# 14-31 FOC_QMINL (0x40B7)
Az 7 IG |5 [ 4 |3 IE |1 I
e FOC_QMIN[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FB& LR iR
, Q Hilifry PI b 2% (i UQ 1R BRAE
[15:0] | FOC_QMIN HU{H 3t (-32768,32767)
14.2.20 FOC__UD (0x40B8, 0x40B9)
# 14-32 FOC__UDH (0x40B8)
A 7 |6 |5 | 4 |3 | 2 |1 I
SRR FOC__UD[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A DAEN 0 0 0 0 0 0 0 0
# 14-33 FOC__UDL (0x40B9)
| Bz [7 (6 (5 (4 (3 [2 [1 [0
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LK FOC__UDI[7:0]
A 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 B ity
D &
[15:0] FOC__UD | i@t D %iiffy P1 a4 5 H i
HUETuFE (-32768,32767)
14.2.21 FOC__UQ (0x40BA, 0x40BB)
# 14-34 FOC__UQH (0x40BA)
A 7 IG |5 | 4 |3 | 2 |1 [0
EAS FOC__UQ[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
% 14-35 FOC__UQL (0x40BB)
Az 7 IG |5 [ 4 (3 IE [1 I
EA S FOC__ UQ[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FE £ #iR
Q L E
[15:0] FOC__UQ | it Q #lift) PI 42 2% 5 H i R
B TuFE (-32768,32767)
14.2.22 FOC__ID (0x40BC, 0x40BD)
# 14-36 FOC__IDH (0x40BC)
fir 7 IG |5 [ 4 (3 E 1 o
25 FOC__ID[15:8]
K R R R R R R R R
SAH 0 0 0 0 0 0 0 0
# 14-37 FOC__IDL (0x40BD)
fir 7 IG |5 [ 4 (3 E 1 I
4 FR FOC__ID[7:0]
KM R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FE ER iz
. PARK 54 5 H 1) 1D
[1%:0] | FOC_ID B0 (-32768,32767)
14.2.23 FOC__1Q (0x40BE, 0x40BF)
# 14-38 FOC_IQH (0x40BE)
fiz 7 IG |5 | 4 E E 1 0
ks FOC__1Q[15:8]
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e R R R R R R R
Sl 0 0 0 0 0 0 0
% 14-39 FOC__IQL (0x40BF)
A 7 IG |5 [ 4 (3 E 1 [0
K FOC__1Q[7:0]
Ea| R R R R R R R
Sl 0 0 0 0 0 0 0
FB B R iR
: PARK Az 5 H ) 1Q
[s0] jFroc_Ka Rt (-32768,32767)
14.2.24 FOC__IBET (0x40C0, 0x40C1)
% 14-40 FOC__IBETH (0x40C0)
Az 7 IG |5 [ 4 (3 IE [1 I
Sk FOC__IBET [15:8]
| R R R R R R R
S il 0 0 0 0 0 0 0
% 14-41 FOC__IBETL (0x40C1)
Az 7 IG |5 [ 4 (3 IE [1 I
Sk FOC__IBET [7:0]
Ea| R R R R R R R
EAME 0 0 0 0 0 0 0
FB 2 P
: Hi IBETA
[15:0] ] FOC_IBET BB (-32768,32767)
14.2.25 FOC__VBET (0x40C2, 0x40C3)
% 14-42 FOC__VBETH (0x40C2)
fr 7 |6 |5 I |3 | 2 |1 I
2 FOC__ VBET[15:8]
KA R R R R R R R
Sl 0 0 0 0 0 0 0
% 14-43 FOC__VBETL (0x40C3)
A 7 IG |5 [ 4 |3 [ 2 |1 o
R FOC__ VBET[7:0]
KA R R R R R R R
S hidl 0 0 0 0 0 0 0
FB 2 iR
, IPARK 25 5 Hiff) VBETA (i)
[15:0] ] FOC_VBET HUE i (-32768,32767)
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14.2.26 FOC__VALP (0x40C4, 0x40C5)

#* 14-44 FOC__VALPH (0x40C4)

Az 7 IG |5 | 4 |3 IE [1 I
2R FOC__VALP[15:8]
KA R R R R R R R R
S hift 0 0 0 0 0 0 0 0
% 14-45 FOC__VALPL (0x40C5)
Az 7 |6 |5 | 4 |3 IE [1 I
LR FOC__VALP[7:0]
KA R R R R R R R R
S it 0 0 0 0 0 0 0 0
FB ZFR iR
_ IPARK 75 55 Hi f¥) VALPHA (His)
[15:0] ] Foc_vALP B (-32768,32767)

14.2.27 FOC_UDCPS (0x40C2, 0x40C3)

#* 14-46 FOC_UDCPSH (0x40C2)

fir 7 |6 |5 I [ 3 | 2 |1 I
E4 S FOC UDCPS [15:8]
KM W W W W w w w W
SEAE 0 0 0 0 0 0 0 0
# 14-47 FOC_UDCPSL (0x40C3)
A 7 IG |5 [ 4 |3 | 2 |1 I
2R FOC UDCPS [7:0]
et w w w w w w w W
SAE 0 0 0 0 0 0 0 0
FB B Eisi
D Hhiff L EAMEE (R5)
[15:0] FOC_UDCPS D 4 P15 45 5 FOC__UD 5 FOC_UDCPS #5162 N —#ibh
HU{H St (-32768,32767)

14.2.28 FOC_UQCPS (0x40C4, 0x40C5)

#* 14-48 FOC_UQCPSH (0x40C4)

A 7 |6 |5 | 4 |3 | 2 |1 I
SRR FOC_UQCPS [15:8]
HKA w w w w w w w W
SAE 0 0 0 0 0 0 0 0
% 14-49 FOC_UQCPSL (0x40C5)
A 7 |6 |5 | 4 |3 | 2 |1 I
B4 FOC_UQCPS [7:0]
HKA w w w w w w w W
SAE 0 0 0 0 0 0 0 0
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FB B #id
Q i ERMEE (RE)
[15:0] FOC_UQCPS QHl Pl R4 5 FOC__UQ 5 FOC_UQCPS FinJE i 3 T —fidh
BTG (-32768,32767)
14.2.29 FOC__IC (0x40C6, 0x40C7)
% 14-50 FOC__ICH (0x40C6)
A 7 IG |5 [ 4 (3 E 1 [0
A4 TR FOC__IC[15:8]
2R R R R R R R R
HAE 0 0 0 0 0 0 0
% 14-51 FOC__ICL (0x40C7)
fiz 7 IG |5 I (3 E |1 [0
AR FOC__IC[7:0]
7 R R R R R R R
EAH 0 0 0 0 0 0 0
FB G ik
. HL 1IC
[15:01 | FOC_lIC G (-32768,32767)
14.2.30 FOC__IB (0x40C8, 0x40C9)
% 14-52 FOC__IBH (0x40C8)
fir 7 IG |5 (4 E E 1 0
44 R FOC__IB[15:8]
Byt R R R R R R R
E A 0 0 0 0 0 0 0
% 14-53 FOC__IBL (0x40C9)
fir 7 IG |5 [ 4 (3 E 1 o
k4 i FOC__IB[7:0]
Byt R R R R R R R
H A 0 0 0 0 0 0 0
FB B #id
. AHELIR 1B
[15:01 | FOC_1IB ST (-32768,32767)
14.2.31 FOC__IA (0x40CA, 0x40CB)
% 14-54 FOC_IAH (0x40CA)
A 7 IG |5 [ 4 |3 [ 2 1 o
AR FOC__IA[15:8]
Byt R R R R R R R
BAE 0 0 0 0 0 0 0
% 14-55 FOC__IAL (0x40CB)
A 7 IG |5 [ 4 |3 [ 2 |1 o
AR FOC__IA[7:0]
Byt R R R R R R R
HA 0 0 0 0 0 0 0
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FE& ES #iR
. AH T IA
[5:0] | FOC_IA B (-32768,32767)
14.2.32 FOC__THETA (0x40CC, 0x40CD)
# 14-56 FOC__THETAH (0x40CC)
B 7 IG |5 | 4 E E |1 0
R FOC_ THETA[15:8]
KA RIW R/W R/W R/W RIW RIW R/W R/W
H A 0 0 0 0 0 0 0 0
# 14-57 FOC__THETAL (0x40CD)
fiz 7 IG |5 I (3 E |1 o
SR FOC__ THETA[7:0]
KA RIW R/W R/W R/W RIW RIW R/W RIW
SAME 0 0 0 0 0 0 0 0
FE LR iR
pitli-3
_ WS b
[15:0] | FOC__THETA SRfEEE: 4 FOC 1 (i1
WU 5 (-32768,32767)
THETA ()5 [ (-32768,32767) %t/ (-180°,180°)
B % THETA = 8192, Xf/%Jy 8192/32768*180°= 45°
14.2.33 FOC__ETHETA (0x40CE, 0x40CF)
# 14-58 FOC__ETHETAH (0x40CE)
A 7 | |5 [ 4 |3 E |1 I
AT FOC__ETHETA[15:8]
KM RIW R/W R/W R/W R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
# 14-59 FOC__ETHETAL (0x40CF)
Az 7 |6 |5 [ 4 |3 IE |1 I
27K FOC__ETHETA[7:0]
HA RW | RW RW | RW | RW | RW | RW | RW
B |0 [0 0 I I I ) |0
TR B i
B ESMAEERAE (KMZE FOC_THECOMP Aiff ) #5
, FOC_ THETA —%{
[15:0] | FOC_ETHETA o B RIS £
U (-32768,32767)
14.2.34 FOC__EALP (0x40D0, 0x40D1)
7 14-60 FOC__EALPH (0x40D0)
A 7 | |5 | 4 |3 | 2 |1 I
R FOC__EALP[15:8]
KA R R R R R R R R
E A 0 0 0 0 0 0 0 0
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% 14-61 FOC__EALPL (0x40D1)
A 7 IG |5 I |3 E K o
£k FOC__EALP[7:0]
A R R R R R R R R
SAH 0 0 0 0 0 0 0 0
FB R ik
. {285 ) EALPHA
[15:0] FOC_EALP TG (-32768,32767)
14.2.35 FOC__EBET (0x40D2, 0x40D3)
% 14-62 FOC__EBETH (0x40D2)
fiz 7 IG |5 I (3 E 1 [0
4, F% FOC__EBET[15:8]
57 R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
% 14-63 FOC__EBETL (0x40D3)
fiz 7 IG |5 I (3 E 1 [0
4k FOC__EBET[7:0]
57 R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
FEB B #iR
. il HL A0 57 EBETA
[15:0] | FOC_EBET T (-32768,32767)
14.2.36 FOC__EOME (0x40D4, 0x40D5)
# 14-64 FOC__EOMEH (0x40D4)
Az 7 IG |5 [ 4 |3 IE |1 I
4, F% FOC__EOME[15:8]
By 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
# 14-65 FOC__EOMEL (0x40D5)
A 7 IG |5 [ 4 |3 [ 2 K o
4, F% FOC__EOME[7:0]
B 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 R #iR
. {2853 Z OMEGA
[15:0] FOC__EOME IETEHE (-32768,32767)
14.2.37 FOC__UQEX (0x40D6, 0x40D7)
% 14-66 FOC__UQEXH (0x40D6)
A 7 IG |5 [ 4 |3 [ 2 |1 o
L FK FOC UQEX [15:8]
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KR R R R R R R
SAE 0 0 0 0 0 0
# 14-67 FOC__UQEXL (0x40D7)
A 7 IG |5 [ 4 (3 E |1 [0
B4 FOC__UQEX [7:0]
Bt R R R R R R
SAE 0 0 0 0 0 0
FE& £ #iR
Q i PI#ZHIER 1 UQ i HAH
Ax: FOC__UQ-FOC_QMAX
4 FOC__UQ > FOC_QMAX, FOC__UQEX JiEfH;
[15:0] FOC__UQEX 24 FOC__UQ < FOC_QMAX, FOC__UQEX JyfifH;
il FOC__UQEX #HAT 20, SCISstizhae, BARSLILES %
TR 1) 55 R o
HUETaFE (-32768, 32768)
14.2.38 FOC_KFG (0x40D6, 0x40D7)
7 14-68 FOC_KFGH (0x40D6)
Az 7 IG |5 [ 4 (3 IE [1 I
EA S FOC KFG [15:8]
Bt W W W W W W W W
SAE 0 0 0 0 0 0 0 0
# 14-69 FOC_KFGL (0x40D7)
Az 7 IG |5 [ 4 |3 IE |1 I
2 FOC_KFG [7:0]
HA R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FE £ iR
FG B H R4
B Y FOC_EOMELPF #1 FOC_KFG 15 FG X ) B #i4i
AP A M E ] TIMA_ARR, H#{4/2 ¥¥5| TIM4_DR.
[15:0] FOC_KFG HHARXESH FG fith 4
7: FOC_KFG=0 N EfE I IhAE
JulE (0,65535), Wi FOC_KFG i, i TIM4 [ B /345 5
# T4APSC
14.2.39 FOC__POW (0x40D8, 0x40D9)
% 14-70 FOC__POWH (0x40D8)
fir 7 |6 |5 | 4 |3 | 2 |1 )
4 Fix FOC__POW[15:8]
K R R R R R R R R
SAE 0 0 0 0 0 0 0 0
# 14-71 FOC__POWL (0x40D9)
fir 7 |6 |5 | 4 |3 | 2 |1 )
LR FOC__POW[7:0]
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By R R R R R R R R
A 0 0 0 0 0 0 0 0
FB B iR
[15:0] FOC__POW HUEYEHE (-32768,32767)
14.2.40 FOC_EOMEKLPF (0x40D8)
% 14-72 FOC_EOMEKLPF (0x40D8)
Az 7 |6 |5 | 4 |3 IE [1 I
SR FOC_EOMEKLPF
M w w w w w w w W
SAH 0 0 0 0 0 0 0 0
FB AR #iR
FOC_EOMEKLPF i@ I8 RE(A B AT L)
[7:0] FOC_EOMEKLPF LPF M543 380 A 3
Y (0,255) XN (0,1/128)
14.2.41 FOC__IAMAX (0x40DA, 0x40DB)
% 14-73 FOC__IAMAXH (0x40DA)
fiz 7 IG |5 I (3 E |1 o
4k FOC__IAMAX [15:8]
et R R R R R R R R
2 A 0 0 0 0 0 0 0 0
# 14-74 FOC__IAMAXL (0x40DB)
fir 7 IG |5 [ 4 (3 E |1 o
42 FiR FOC__IAMAX [7:0]
eyt R R R R R R R R
S 0 0 0 0 0 0 0 0
FEB B #id
A FH R KA
HL I KB 7R e — A FE R A R4S 2 RUMEL, 75 A5 BB mT g
_ 2/ o RIS 7 ARAIEAH FEIR A RER R, B iHH AR,
[15:0] | FOC_IAMAX R R & ZE %, T % FOC_CR2 ] ICLR 9 1, ikt
KEEZE.
HUEYEFE (-32768,32767)
14.2.42 FOC__IBMAX (0x40DC, 0x40DD)
% 14-75 FOC__IBMAXH (0x40DC)
A 7 IG |5 [ 4 |3 [ 2 |1 o
SR FOC__IBMAX [15:8]
A R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
% 14-76 FOC__IBMAXL (0x40DD)
| £ |7 | 6 E |4 E E K [0
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4R FOC__IBMAX [7:0]
HHY R R R R R R R R
5 E 0 0 0 0 0 0 0 0
FB& R ik
B AH HE R B R AE
MR NE TR — A B 5615 20H 204, 5 4 3018 7T B
) Sl o[RBT T8 CRAUEAH VA R 1%, B THEHE 1R .
[15:0] | FOC__IBMAX B R 2 HZNE %, % E FOC_CR2 [ ICLR A 1, kL
KA.
BB St (-32768,32767)
14.2.43 FOC__ICMAX (0x40DE, 0x40DF)
2 14-77 FOC__ICMAXH (0x40DE)
fir 7 IG |5 (4 E E |1 I
P FOC__ICMAX [15:8]
HHY R R R R R R R R
5 8 0 0 0 0 0 0 0 0
% 14-78 FOC__ICMAXL (0x40DF)
fir 7 |6 |5 |4 E E K o
P FOC__ICMAX [7:0]
HHY R R R R R R R R
5 A8 0 0 0 0 0 0 0 0
FB 45 Bk
C i NME
R KMEF LT — A 526 R 01E, 5 NE 2 F1E R §8
) 2N FIR AR A RES R, BN R,
[15:0] | FOC_ICMAX R R 2 EENEE, T FOC_CR2 [ ICLR A 1, ik
KAEIEZE
B (-32768,32767)
14.2.44 FOC_EFREQMAX (0x406F)
% 14-79 FOC_EFREQMAX (0x406F)
fir 7 | 6 |5 |4 E [2 [1 0
P37 FOC_EFREQMAX[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 1 1 1 1 1 1 1
FB 4R iR
OMEGA it K1f : 1% OMEGA[15:8] Kk T-i%E I}, & %% OMEGA
4 FOC_EFREQMAX*256(0OMAS=0)
[7:0] FOC_EFREQMAX 5 FOC_EFREQHOLD(OMAS=1)
BEVER (0,127) Xt OMEGA i) (0,32767)
E: MSB A 1K, BLIjEs
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14.2.45 FOC_EKP (0x4074, 0x4075) BLDC itf
7 14-80 FOC_EKPH (0x4074)
Az 7 IG |5 | 4 |3 IE [1 I
EAS FOC_EKP[15:8]
KM R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
# 14-81 FOC_EKPL (0x4075)
Az 7 |6 |5 | 4 |3 IE [1 I
42 F FOC_EKP[7:0]
FH R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FB R iR
_ AR I Pl HI 3 KP 2%
[15:0] FOC_EKP HUETEFE (0,32767), MSBfE N0, Q12 #%3K
14.2.46 FOC_EKI (0x4076, 0x4077) BLDC itFg
# 14-82 FOC_EKIH (0x4076)
fr 7 |6 |5 | 4 |3 | 2 |1 )
k7 FOC_EKI[15:8]
Bt R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
# 14-83 FOC_EKIL (0x4077)
A 7 IG |5 I |3 | 2 |1 I
R FOC_EKI[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FB B iR
_ il ELAS L PLZHIER T KL R 2L
[15:0] FOC_EKI HUE TG (0,32767), MSBfE 50, Q15 %
14.2.47 FOC_EBMFK (0x407C, 0x407D) BLDC F
# 14-84 FOC_EBMFKH (0x407C)
A 7 |6 |5 | 4 |3 | 2 |1 I
4 FR FOC_EBMFK][15:8]
KM 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
% 14-85 FOC_EBMFKL (0x407D)
A 7 |6 |5 | 4 |3 | 2 |1 I
R FOC_EBMFK]7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
FB E4 8 ik
[15:0] FOC_EBMFK it A B I PR B S i U A R A EKLPF 1 25K
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| BUfEisHE (0,32767), Q15 k=t
EKLPF = EBMFK * OMEGA
EBMFK = 2 * pi * foase * AT
14.2.48 FOC_KSLIDE (0x4078, 0x4079) BLDC itf
# 14-86 FOC_KSLIDEH (0x4078)
Az 7 IG |5 | 4 |3 IE [1 I
A5 FOC_KSLIDE/ FOC_PLLKP[15:8]
e R R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
% 14-87 FOC_KSLIDEL (0x4079)
A 7 |6 |5 [ 4 |3 IE |1 I
4K FOC_KSLIDE/ FOC_PLLKP [7:0]
HH) 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
FEB £ ik
* FOC_CR1 [ ESEL=0 (FBiEi) K, A4 B KSLIDE #%(, Q15
=
[15:0] fF%%—’;SL'I-_'EE 4 FOC_CR1 i) ESEL=1 (PLL #50) i, 2y PLL [ PI #5201 KP 240,
- Q12 #X
HU{E i (0,32767), MSB 1E 0
14.2.49 FOC_EKLPFMIN (0x407A, 0x407B) BLDC iF
# 14-88 FOC_EKLPFMINH (0x407A)
fir 7 IG |5 [ 4 (3 E |1 o
2K FOC_EKLPFMIN/ FOC_PLLKPI[15:8]
KA R R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
7 14-89 FOC_EKLPFMINL (0x407B)
fir 7 IG |5 [ 4 (3 E |1 o
2K FOC_EKLPFMIN/ FOC_PLLKPI[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FB R Eirpa
2 FOC_CR1 [J ESEL=0 (Jg#ifi=) K, flH 2 5 s A KiE
TEVE RBUNME s UG E RS B R BN T RUME, R
[15:0] FOC_EKLPFMIN LT /ME, Q15 #5K
: / FOC_PLLKI 24 FOC_CR1 [ ESEL=1 (PLL i) K, 4y PLL [y Pl 4% 881 Kl
%, Q15 #%ak
HU{E 3 (0,32767), MSB 14 0
14.2.50 FOC_OMEKLPF (0x407E, 0x407F)
# 14-90 FOC_OMEKLPFH (0x407E)
A 7 IG |5 [ 4 |3 [ 2 |1 o
G FOC_OMEKLPF[15:8]
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HH! R R/W R/W R/W R/W R/W R/W R/W
HArE 0 0 0 0 0 0 0 0
# 14-91 FOC_OMEKLPFL (0x407F)

A 7 IG |5 [ 4 (3 E |1 [0

S FOC_OMEKLPF[7:0]

A R/W R/W R/W R/W R/W R/W R/W R/W
HArE 0 0 0 0 0 0 0 0
FB £ #ik

. i S LA P L (R SR e R B
[15:0] FOC_OMEKLPF BUETIR (0,32767), MSB 1E A 0, Q15 4%\
14.251 FOC_FBASE (0x4080, 0x4081)
% 14-92 FOC_FBASEH (0x4080)

Az 7 IG |5 [ 4 (3 IE [1 I

K FOC_FBASE[15:8]

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

% 14-93 FOC_FBASEL (0x4081)

Az 7 IG |5 [ 4 (3 IE [1 I

K FOC_FBASE[7:0]

HH 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
FB £ i R
[15:0] FOC_FBASE i 5145 B PR Od % OMEGA 5 ffi B 14 & DELTA THETA [ 234

FBASE = fbase * AT * 32768
{ii % fbase = 200Hz , AT = 62.5us, ] FBASE =409

14.2.52 FOC_EFREQACC (0x4082, 0x4083) BLDC FH
# 14-94 FOC_EFREQACCH (0x4082)
Az 7 IG |5 [ 4 |3 IE |1 I
2R FOC_EFREQACC[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SEAE 0 0 0 0 0 0 0 0
# 14-95 FOC_EFREQACCL (0x4083)
A 7 IG |5 [ 4 |3 [ 2 |1 o
EA FOC_EFREQACC[7:0]
KA 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
FB | B R
fili S 2% e ) 1 B2 A U OMEGA 1 &
. IfE YR (0,65535)
[15:0] | FOC_EFREQACC 7E: FOC_EFREQACC WA 24bit, b N S4AL, K 16 Aol
fic

% fbase = 200Hz, #xf % pp=4, Il speed_base=60*fbase/pp=3000rpm, ik & OMEGA 1y 3rpm
M FOC_EFREQACC = 3/speed_base*32768*256 = 8388(0x20c4)
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14.2.53 FOC_EFREQMIN (0x4084, 0x4085) BLDC itFH
# 14-96 FOC_EFREQMINH (0x4084)
Az 7 IG |5 | 4 |3 IE [1 I
S K FOC_EFREQMIN[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
7 14-97 FOC_EFREQMINL (0x4085)
Az 7 |6 |5 | 4 |3 IE [1 I
L4 K FOC_EFREQMINJ[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0
FB | &K iR
OMEGA fie/ME: Al 535 il f1 FEBL UL eI, 5% OMEGA /N TiZ%
_ IS, SR A R AR U 2K
[15:0] | FOC_EFREQMIN HU{HSE ) (-32768,32768)
7: FOC_EFREQMIN W #5y 24bit, e NS00, & 16 fr il

{2 foase = 200Hz, i i pp=4, Il speed_base=60*fbase/pp=3000rpm, it f OMEGA ki /M 3 30rpm
I FOC_ EFREQMIN = 30/speed_base*32768 = 327(0x147)

14.2.54 FOC_EFREQHOLD (0x4086, 0x4087) BLDC itFH
# 14-98 FOC_EFREQHOLDH (0x4086)
fiz 7 IG |5 [ 4 (3 E |1 o

L FOC_EFREQHOLDI[15:8]

KM 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

# 14-99 FOC_EFREQHOLDL (0x4087)
fiz 7 IG |5 [ 4 (3 E |1 o

R FOC_EFREQHOLDI7:0]

KA R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
FB | B R

OMEGA fR¥F{H: 4 OMEGA 4|55 T AER, HIRFENIX/ME

. HUE I (-32768,32768)

[15:0] | FOC_EFREQHOLD | .o "e  EFREQHOLD piifidy 24bit, Stifr A7 6, 75 16 fr
Al

% fbase = 200Hz, H2 %} %t pp=4, Il speed_base=60*fbase/pp=3000rpm, % & OMEGA £t & 60rpm
) FOC_ EFREQHOLD = 60/speed_base*32768 = 655(0x28f)

14.255 FOC_EK3 (0x4088, 0x4089)
% 14-100 FOC_EK3H (0x4088)
A 7 IG |5 [ 4 |3 [ 2 |1 o
LR FOC_EKS3[15:8]
Bt R R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
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2% 14-101 FOC_EK3L (0x4089)
A 7 IG |5 I |3 E K o
£ FOC_EK3[7:0]
HMY 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 ik
_ EBR ML EERE =R
[15:0] FOC_EK3 A e (0,32767), MSB 1E4 0, Q15 &
14.2.56 FOC_EK4 (0x408A, 0x408B)
# 14-102 FOC_EK4H (0x408A)
fiz 7 IG |5 I (3 E |1 [0
P2 FOC_EK4[15:8]
H R/W R/IW R/IW R/IW R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
% 14-103 FOC_EK4L (0x408B)
fiz 7 IG |5 I (3 E |1 [0
2 F FOC_EKA4[7:0]
K 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 B £
] {28 A% B IR 1 28 DU R 5L
[15:0] | FOC_EK4 BTG E (-32768,32767), Q15 HE
14.2.57 FOC_EK1 (0x408C, 0x408D)
# 14-104 FOC_EK1H (0x408C)
Az 7 IG |5 [ 4 |3 IE 1 0
P2 FOC_EK1[15:8]
My R R/W R/W R/W R/W R/W R/W R/W
S ATE 0 0 0 0 0 0 0 0
# 14-105 FOC_EK1L (0x408D)
A 7 6 |5 |4 E | 2 1 0
P FOC_EK1[7:0]
HMy 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 £ R iR
_ AR BRI — R AL
[15:0] FOC_EK1 HU TG (0,32767), MSB &40, Q15 14
14.258 FOC_EK2 (0x408E, 0x408F)
7 14-106 FOC_EK2H (0x408E)
A 7 IG |5 [ 4 |3 [ 2 1 o
P37 FOC_EK2[15:8]
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e R RIW RIW RIW RIW RIW RIW RIW
AL 0 0 0 0 0 0 0 0
% 14-107 FOC_EK2L (0x408F)
A 7 IG |5 [ 4 (3 E |1 [0
K FOC_EK2[7:0]
Ea| RIW RIW RIW RIW RIW RIW RIW RIW
AL 0 0 0 0 0 0 0 0
FB& B R iR
: fh ARG B SR A R
[150] | FOC_EK2 HUfEE (0,32767), MSBfEA 0, Q15 #%3
14.259 FOC_IDREF (0x4090, 0x4091) BLDC H
% 14-108 FOC_IDREFH (0x4090)
Az 7 IG |5 [ 4 (3 IE [1 I
Sk FOC_IDREF[15:8]
| RIW RIW RIW RIW RIW RIW RIW RIW
E-ADALN 0 0 0 0 0 0 0 0
% 14-109 FOC_IDREFL (0x4091)
Az 7 IG |5 [ 4 (3 IE [1 I
Sk FOC_IDREF[7:0]
Ea| RIW RIW RIW RIW RIW RIW RIW RIW
DAL 0 0 0 0 0 0 0 0
FB Z2i) P
_ W4 i ID 2% 1{H
[15:0] | FOC_IDREF (Bl (-32768,32767)
14.2.60 FOC_IQREF (0x4092, 0x4093) BLDC itH
% 14-110 FOC_IQREFH (0x4092)
A 7 IG |5 I |3 | 2 |1 I
E4 i FOC_IQREF[15:8]
KA RIW RIW RIW RIW RIW RIW RIW RIW
DAL 0 0 0 0 0 0 0 0
% 14-111 FOC_IQREFL (0x4093)
fiz 7 IG |5 |4 |3 E |1 I
R FOC_IQREF[7:0]
e RIW RIW RIW RIW RIW RIW RIW RIW
Al 0 0 0 0 0 0 0 0
FB 2R ik
: 45 5E IR 1Q %1
[15:0] | FOC_IQREF B (-32768,32767)
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14.2.61 FOC_DQKP (0x4094, 0x4095) BLDC F
# 14-112 FOC_DQKPH (0x4094)
Az 7 IG |5 | 4 |3 IE [1 I
e FOC_DQKP[15:8]
FA R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
# 14-113 FOC_DQKPL (0x4095)
Az 7 |6 |5 | 4 |3 IE [1 I
e FOC_DQKP[7:0]
FH R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FE Z ik
_ DQ Hhi s PI #6185 KP R4
[1:0] | FOC_DQKP HUETEE (0,32767), MSB1E N0, Q12 #4=X
14.2.62 FOC_DQKI (0x4096, 0x4097) BLDC F
# 14-114 FOC_DQKIH (0x4096)
fr 7 |6 |5 I [ 3 | 2 |1 I
k7 FOC_DQKI[15:8]
KM R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
# 14-115 FOC_DQKIL (0x4097)
A 7 IG |5 [ 4 |3 | 2 |1 I
2R FOC_DQKI[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FB £ i iR
_ DQ Hlif) Pl 561281 KI %L
[15:0] | FOC_DQKI HUE TG (0,32767), MSBfE 50, Q15 %
14.2.63 FOC__UDCFLT (0x4098, 0x4099)
# 14-116 FOC__UDCFLTH (0x4098)
A 7 |6 |5 | 4 |3 | 2 |1 I
B4 FOC__UDCFLT[15:8]
K R R R R R R R R
SAME 0 0 0 0 0 0 0 0
% 14-117 FOC__UDCFLTL (0x4099)
A 7 |6 |5 | 4 |3 | 2 |1 I
B4 FOC__UDCFLT[7:0]
B R R R R R R R R
SAME 0 0 0 0 0 0 0 0
FE B4 ik
[15:0] FOC__UDCFLT PEPL S B BELR LR
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FOC U B LI KA, JEBa I PHAE ], AT BLiE# ADC JiiE
2 (RRZGr IR A ) i) Bl iliE 14 (VCC Pl LR 20 )
BUETEH (0,32767)

R R E 1/6 43 J5i%H# ADC , ADC WIHLEVEFE 0~5V, BIRRLLH KA TEEN 0~30V,
FOC__UDCFLT & 19661 (0x4CCD), NIRF£LHE = 19661/32768*5*6 = 18V
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15 SPWM
15.1 SPWM i&{FisxBHE

15.11 i1
SPWM ] T S LA BE NS &, SPWM 52 FOC BBk 74k, SPWM {E5—

ANBRSTZ R, 7E A TAE RIS 45 1 . DRV_CR # #7431 FOC_EN {E5 SPWM HEHL ) il BE AL,
FE#RAE SPWM Bt 2 i, AU IZALE —, B0 SPWM BHICiE TAE, SPWM KT fFasib T2

RORES, FREIEES .

SPWM il & ffy FERE, Pl il ds, ARPRECHBI, fliith,; SPWM By 6l & s
FIR, P4 5E IDIQ 2254, el DA DX ED )\ Bk PWM SRS HHL, [FIF ADC B3R5
FLRAE LR 3G . DU PWM H UV A% BETA AHFL R, WX A% ALPHA AH L .

IDREF
H@f}’
IQREF | .@ .

MOTOR

RAA \/

15-1 SPWM Ji B HE K]

15.1.2 SEH|A
SPWM BE AR HLIAL S 541 PR R BR P D il 5 FEIAL(IDREF) AT Q 4l 45 5 FLAL(|QREF)

YERZFEAN . [RINTZEEHAES ALPHA #if0 BETA Hidiii, 7ILL4 FOC__THETA=O0,lti DQ
HhA ALPHA/BETA R &, 2 DQ il f it R ALPHA/BETA il Fift -

15.1.3 Pl {=HlE8

SPWM HEH BLAL T 2 4> P %, 200 N T
ey Riimyst. D R PHEREE, % R IDREF 2 B HLR ID A mZER N, Eefil

1.
Z4 DKP FIFR 7 2 %% DKI 7T Pl £l #5468, DMAX F1 DMIN i AT BRI, S st D il

J£ UD.
2. EETESERES. QN PLEHIRE, 2 EIR IQREF IR MBI 1IQ 7 IR ZERN, )
B QKP AR 2 250 QKI T PL | 2ePE6E, QMAX F1 QMIN sty AT BRIE, foadimd Q %l

FE UQs
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15.1.4  MAREEIR
15.1.4.1 PARK i¥35ia

UD (Vy)

VALP (V)
uQ (v,) TPARK
THETA (6 ) M»
=

Vo = Vgecos0-V,+sin0
Vg = Vg sin 04V, * cos 0

K] 15-2 PARK i 45 46
2ol D BhAT Q A Pl RS 5, WIIRASIERE d-q AR R HLUR R ERIP 70 & UD A1 UQ.
R R B WA o LR AR 3 AR, EYG, A PARK AR i R R B 2 Hiliiedk
d-q AebR RAH ] 2 B L a-B AR R

15.1.4.2 PARK 3

TALP (1)
—_—P ID(Id)
IBET (1) PARK
B
1Q(1
THETA( 0) 4“( )
—

Ig= T4 *cos0+Ig *sin®
Iqg=-Ta *sin0+Ig = cos0

15-3 PARK 74
PARK ARk HLIR M 2 il a-B (¥ 58 T-A4AR 2R A0 4 2156 25 T Wk ek 1) 2 il d-q AFR R
15.1.5 SPWM
15.15.1 EBtRE SPWM

Kl 15-4 HAkE SPWM
i E FOC_CR1 ZF /7 # ) SPWMSEL=0, i&#H 1 SPWM,
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15.1.5.2 WikE SPWM

)

Kl 15-5 XUttt SPWM
fii & FOC_CR1 #4745 1) SPWMSEL=1, &K1 SPWM,

15.1.6 BB EXRE

SPWM B 75 BSR4 B LA RELR FL R LR . 24 SPWM S TAE 2 /i, 7 ZL{#ifE ADC (Jic
# ADC_STA ZFf7#+1) ADCEN=1) Higjf, JFACEM KR E F7a, HRATELRE ADC EIiE A
7 R BN A E TEAEE 0 M AE FOC__IA) BUliE 1 (RN FFAE3R
FOC__IB) REERFZE I,

15.1.6.1 iR REEE

DKUAAH FRIRAT FE TE 67, FTLL ADC KA AT 5 0K i N HLUR B AR ) — 20, DRI EAE 38 B (R A 75
BUORFIEMEM, ERJE 0x4000, {HZF N ADC FE i ) i 22 FHAE AR 1 I 22 2 3 BCER B 5 S bl
PAER 2, DRI Fon] DA S AT AR . RS EDT IR0 R 7 SPWM BEEAR TAE, A % i o
15 o FH L [ B HEAT 22 VCRAE , SRF34) J5 5 30 5L 25 7. 2% FOC_CSO.{i % ADC [ HiJE il 0~5V,
HifEh 2.5V, Nl FOC_CSO = 2.5/5V*32768 = 16384(0x4000).

1. ¥4 FOC_CHC[CSOC]=01Itf, 5 FOC_CSO RM&i IA [15:HE;
2. X FOC_CHC[CSOC]=10 i, = FOC_CSO =&k IB ff1%if .

15.1.7 fAEER
AR R AT B A RN g A
15.1.7.1 NEissE sl s

& sk A B h A B THETA, 3% RTHESTEP, Jli# ¥ RTHEACC, JE¥:it%i#s RTHECNT 41
. eI AN

¥ RTHESTEP(32bit) = %% RTHESTEP(32bit) + fini% % RTHEACC(32bit, = 16bit {64 0,
% 16bit AT HL);

ff1 % THETA(16bit) = £ THETA(16bit) + 3#/% RTHESTEP(/ 16bit)

e e £ FE HOAR Je b, iR FOC_CR1 #5798 RFAE = 1, fligEICHhAg. Nk
A BE YT RSG5, e n—, M 8UEiAF] RTHECNT, RFAE MfHEZ,
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T35 A . TR A A, BN GRS,
15.1.7.2 SERIfE

SER A FE B A BE THETA, 8% RTHESTEP 4. A0A:
f11% THETA(16bit) = ffi/% THETA(16bit) + /% RTHESTEP(% 16bit)
SR L FE 43 T AR L

1. FOC_CR1 %{£ %] RFAE = 1, FOC_CR1 %17 %%(f1 ANGM =0, RIII€3 Thig s b
SRR, LI RS RTHESTEP Jyl@H 45 o M (1 S0 s 5 o IHAsE =T S £ 5 s 5t
SRR HE o

2. FOC_CR1 % 17#%f] RFAE = 0, FOC_CR1 2717 4% ANGM = 0, BI A5t e i Bk,
R E R E RS, UL RTHESTEP NHUES 447 a5 W UR SR B o 2438 )&
RTHESTEP =0, Al St HiE ML ThfE; 2438 RTHESTEP 1= 0, a SeBif Ar B i i p L% H) (3%
HEE:  MEESRER, MCU i MurfEAEE, 5 THETA fl RTHESTEP ki 7&
1),

15.1.8  EBHIERSHE

SPWM HEFEZH 1 ferh, F P Al LLE G SER M 2 THETA, 3R] LLE G r LA A Szt

24, B PR DURAE S 80 5 LI SERPIRZS . SPWM B fi LR 52 224

1. fAFEME THETA

2. D#HJEUD, Q#iH/E UQ

3. DA ID, QR 1Q

4. IPARK FEHUARRE M) ALPHA #li sl 5 VALP, BETA %#HiJE VBET
5. Bk H & UDCFLT

6. HiJi IALPHA,IBETA

15.2 SPWM S1F22

15.2.1 FOC_CR1 (0x40A0)

#* 15-1 FOC_CR1 (0x40A0)

fir 7 6 5 4 3 [ 2 1 0
L%k | OVMDL | EFAE RFAE ANGM CSM SPWMSEL | SVPWMEN
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FEB B iR

IALPHA [z #H 1 g
[7] OVMDL 0: Mgk

1. flife

IBETA 1t fE
6 EFAE .
[ ] 0: ZQTEF]E
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1. fiife
Ramp Force angle enable (5 #ilIEk f & i
fEfRESG, AR e R f 45, T4 5 IR ANGM 47 H 3
[5] RFAE YI Bk 2 EER B, R RFAE B {495 %
0: Z&k
1: ffifg
[4] ANGM SPWM #:UR, IbAr4ih 0
[3:2] CSM SPWM #5UR, A7 %2008 01
SPWM AN IR 14 i
[1] SPWMSEL 0: HpM:
1: XU
SVPWM/SPWM ## 3i% £
[0] SVPWMEN 1: SVPWM
0: SPWM
15.2.2 FOC_CR2 (0x40A1)
% 15-2 FOC_CR2 (0x40A1)
fir 7 6 5 4 3 | 2 1 0
£ Fx ESEL RSV F5SEG DSS CSOC uQD ubDD
A R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
FR £ iR
IALPHA/IBETA H 3l [ M1 fig
1§68 )5 24 IALPHA/IBETA Nf{l, Hzh&AH
[7] ESEL 0: Rffif
1: ffifE
[6] RSV fRe
[5] F5SEG SPWM #30R, A7 B2
LI R AR
[4] DSS 0: MR RAFAE: — Ak Jo BARAE P AH L it
1: B KA AR A S R A R, AN A IS —X
Current sample offset calibrate (i SR FE (i B % #ED
fic B %A, % FOC_CSO Bkt . SPWM #iUnt, i & Jy 01 X IALPHA Rk,
[3:2] CSOC fic & R 10}# IBETA K i
00,11: Tk
01: IALPHA
10: IBETA
Q %l Pl £ ge22 b, 2810, FOC_ UQ KA FE T P32 i) 2% 5 57
[1] uQD 0: A%EIE
1. 281k
D %l Pl #8822 1E, 25 1EK), FOC__UD RME AT PI 4% 48 58
[0] uDD 0: A%EIE
1. 281k
15.2.3 FOC_TRGDLY (0x40A5)
# 15-3 FOC_TRGDLY (0x40A5)
fiL 7 IG |5 | 4 |3 | 2 1 0
R FOC_TRGDLY
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KA RW RIW RIW RIW RW RIW RIW RIW
& firfii 0 0 0 0 0 0 0 0
FB Z K #iR
SPWM RFEAR I HLIER AR L
_ TRGDLY[7] ¥ B % £ I HLAE o8 4% (00 T B X [R]85 B T X 7]
[:0] | FOC_TRGDLY TRGDLY[7]=0: EJFX[i); TRGDLY[7]=1: FF£[X ]
#if (0,DRV_ARR[6:0])

% MCU W%8°h 24MHz(41.67ns), TRGDLY = 0x85, W4 DRV iH##81m Fit%k, 78 N FAFaT

41.67*5=0.208us i
41.67*5=0.208us i

S 5

17 K

JE—

17K

¥t; TRGDLY = 0x05, N4 DRV it#i#sm Fit¥, £ FTHFEMHE
FE;

15.2.4 FOC_CSO (0x40A6, 0x40A7)
# 15-4 FOC_CSOH (0x40A6)
fir 7 IG |5 (4 E E |1 I
e FOC_CSO[15:8]
FA R R/W R/W R/W R/W R/W R/W R/W
Al 0 1 0 0 0 0 0 0
# 15-5 FOC_CSOL (0x40A7)
fir 7 IG |5 (4 E E |1 I
e FOC_CSO[7:0]
R R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 1 0 0 0 0 0 0
FB &R #id
FEL R JEE
_ i ® FOC_CR1 % f7 841 CSOC, %f FOC_CSO Efukfl, mIfuk
[15:0] | FOC_CSO IALPHA, IBETA ik
BUETEE (0,32767), MSB1H A 0

% ADC [HLE G 0~5V, N 2.5V

Il FOC_CSO = 2.5/5V*32768 = 16384(0x4000)

15.2.5 FOC__RTHESTEP (0x40A8, 0x40A9)
% 15-6 FOC__ RTHESTEPH (0x40A8)
A 7 IG |5 [ 4 |3 [ 2 K o
4 Fx FOC__RTHESTEP[15:8]
FA R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
% 15-7 FOC__RTHESTEPL (0x40A8)
A 7 IG |5 [ 4 |3 [ 2 |1 o
4 F FOC__RTHESTEPJ[7:0]
A 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 £ HiR
@I [ g s #%305 FOC__THETA —25X
[15:0] FOC__RTHESTEP B VI
B AT
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HUETEFE (-32768,32767)
7:: FOC__RTHESTEP WA 32bit, i AR S 40, 16 frr]
fic

RTHESTEP(32bit)= RTHESTEP(32bit) + RTHEACC(32bit, & 16bit 1i 4 0,{% 16bit 7l ii);
THETA(16bit) = THETA(16bit) + RTHESTEP(& 16bit)

15.2.6 FOC_RTHEACC (0x40AA, 0x40AB)
% 15-8 FOC_RTHEACCH (0x40AA)
AL 7 |6 |5 I [ 3 | 2 |1 I
2 FOC_RTHEACC[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
% 15-9 FOC_RTHEACCL (0x40AB)
fir 7 |6 |5 I [ 3 | 2 |1 I
2K FOC_RTHEACCI7:0]
KA 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 HiR
e A ek B s k%205 FOC__THETA —2K
[15:0] FOC_RTHEACC BB G (-32768,32767)
7¥E: FOC_RTHEACC WM 32bit, b NS4z, 1% 16 fzrf g

RTHESTEP(32bit)= RTHESTEP(32bit) + RTHEACC(32bit, & 16bit 1& 4 0,{% 16bit 1 fiL);
THETA(16bit) = THETA(16bit) + RTHESTEP(%i 16bit)

15.2.7 FOC_RTHECNT (0x40AC)
% 15-10 FOC_RTHECNT (0x40AC)
fr 7 |6 |5 I |3 | 2 |1 I
2R FOC_RTHECNT
KA RIW RIW RIW RIW RIW RIW RIW RIW
ARG 0 0 0 0 0 0 0 0
FB | &K i
€3 Ik $= RTHECNT*256
[7:0] FOC_RTHECNT eI Dife (e f5 (FOC_CR1 #F {244 1) RFAE=1), &Nz & i JH kAT
KGR, e EGA ] RTHECNT*256 J5, ek
15.2.8 FOC_DMAX (0x40B0, 0x40B1)
% 15-11 FOC_DMAXH (0x40B0)
A 7 |6 |5 | 4 |3 | 2 |1 I
b4 FOC_DMAX[15:8]
KA RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
% 15-12 FOC_DMAXL (0x40B1)
A 7 |6 |5 | 4 |3 | 2 |1 I
YR FOC_DMAX[7:0]
KA RW | RW | RW | RW | RW | RW | RW | RW
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[ &mi [ o | o [ o | o [ o [ o [ o ] o
FB B #iR

D #lif) P14z 23804 H UD f9 - FR{E
WU EE (-32768,32767)

[15:0] | FOC_DMAX

15.2.9 FOC_DMIN (0x40B2, 0x40B3)

#* 15-13 FOC_DMINH (0x40B2)

Az 7 |6 |5 | 4 |3 IE [1 I

L FOC_DMIN[15:8]

e RIW RIW RIW RIW RIW RIW RIW R/W
S hrfl 0 0 0 0 0 0 0 0

% 15-14 FOC_DMINL (0x40B3)

fir 7 IG |5 |4 E [ 2 [1 o

LK FOC_DMIN[7:0]

e RIW RIW RIW RIW RIW RIW RIW RIW
S hrfl 0 0 0 0 0 0 0 0
FB AR #iR

: D #ht Pl 2] 25 % H UD /9T BRAE
[15:0] ] FOC_DMIN Ui (-32768,32767)

15.2.10 FOC_QMAX (0x40B4, 0x40B5)

# 15-15 FOC_QMAXH (0x40B4)

A 7 IG |5 I |3 | 2 |1 I

L FOC_QMAX[15:8]

E| RIW RIW RIW RIW RIW RIW RIW RIW
Al 0 0 0 0 0 0 0 0

# 15-16 FOC_QMAXL (0x40B5)

Az 7 IG |5 [ 4 |3 IE |1 I

28 FOC_QMAX[7:0]

E| RIW RIW RIW RIW RIW RIW RIW RIW
Al 0 0 0 0 0 0 0 0
FB £ R

, Q Bl Pl ds 4 H UQ 1Y FRRAE
[15:0] ] FOC_QMAX N (-32768,32767)

15.2.11 FOC_QMIN (0x40B6, 0x40B7)

% 15-17 FOC_QMINH (0x40B6)

fir 7 |6 |5 | 4 |3 | 2 |1 I
B4 FOC_QMIN[15:8]
2 R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
% 15-18 FOC_QMINL (0x40B7)
| fr |7 |6 |5 |4 E |2 K [0
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LR FOC_QMIN[7:0]
By 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
FEB R iR
. Q Hiffr PIEH #8104 H UQ 1 BRAA
[15:0] FOC_QMIN HUEYEHE (-32768,32767)
15.2.12 FOC__UD (0x40B8, 0x40B9)
# 15-19 FOC__UDH (0x40B8)
A 7 |6 |5 [ 4 (3 | 2 |1 I
4k FOC__UD[15:8]
7 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
% 15-20 FOC__UDL (0x40B9)
Az 7 IG |5 [ 4 (3 IE [1 I
AR FOC__UD[7:0]
7 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 AR iR
D fliH &
[15:0] FOC__UD | i@l D 4l P12 255 H B
U YEFE (-32768,32767)
15.2.13 FOC__UQ (0x40BA, 0x40BB)
# 15-21 FOC__UQH (0x40BA)
fir 7 IG |5 [ 4 (3 E |1 o
ZFR FOC_ UQ[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
2 A 0 0 0 0 0 0 0 0
# 15-22 FOC__UQL (0x40BB)
fir 7 IG |5 [ 4 (3 E |1 o
42 FiR FOC__UQ[7:0]
2 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 E iR
Q il R
[15:0] FOC__UQ | @il Q Hhiy Pl #zl#s H H &
B JEFE (-32768,32767)
15.2.14 FOC__ID (0x40BC, 0x40BD)
# 15-23 FOC_IDH (0x40BC)
fiz 7 IG |5 | 4 E E 1 0
ki FOC__ID[15:8]
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ey R R R R R R R R
=R A[:N 0 0 0 0 0 0 0 0

% 15-24 FOC__IDL (0x40BD)

fir 7 IG IE (4 E [ 2 1 o

A TR FOC__ID[7:0]

ey R R R R R R R R
LR VAN 0 0 0 0 0 0 0 0
FB B iR

_ PARK Z#:5 Hi 1) 1D
[15:0] | FOC_ID BT (-32768,32767)

15.2.15 FOC__IlQ (0x40BE, 0x40BF)

#* 15-25 FOC__IQH (0x40BE)

Az 7 IG |5 [ 4 (3 IE [1 I

2 FK FOC__1Q[15:8]

e R R R R R R R R
Al 0 0 0 0 0 0 0 0

% 15-26 FOC__IQL (0x40BF)

Az 7 IG |5 [ 4 (3 IE [1 I

2 FK FOC__1Q[7:0]

KA R R R R R R R R
S hrfl 0 0 0 0 0 0 0 0
FB G2y iR

. PARK Az 5 H 1) 1Q
[s0] |roc_Ka B (-32768,32767)

15.2.16 FOC__IBET (0x40C0, 0x40C1)

7 15-27 FOC__IBETH (0x40C0)

fr 7 |6 |5 I |3 | 2 |1 I
Sk FOC_ IBET [15:8]
KA R R R R R R R R
HArE 0 0 0 0 0 0 0 0
# 15-28 FOC__IBETL (0x40C1)
A 7 IG |5 [ 4 |3 [ 2 |1 o
4 FR FOC_ IBET[7:0]
A R R R R R R R R
HArE 0 0 0 0 0 0 0 0
FB £ R
_ AbFE S HLIR IBETA
[s0] | FOC_IBET N T (-32768,32767)
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15.2.17 FOC__VBET (0x40C2, 0x40C3)
% 15-29 FOC__VBETH (0x40C2)
Az 7 IG |5 | 4 |3 IE [1 I
28 FOC__VBET[15:8]
KA R R R R R R R
DALY 0 0 0 0 0 0 0
% 15-30 FOC__VBETL (0x40C3)
Az 7 |6 |5 | 4 |3 IE [1 I
K FOC__VBET[7:0]
KA R R R R R R R
DALY 0 0 0 0 0 0 0
FB Z3i) ik
_ IPARK 2545 H ) VBETA (i)
[150] ] FOG_VBET B (-32768,32767)
15.2.18 FOC__VALP (0x40C4, 0x40C5)
% 15-31 FOC__VALPH (0x40C4)
fiz 7 IG |5 I (3 E |1 [0
s FOC__VALP[15:8]
A R R R R R R R
DAL 0 0 0 0 0 0 0
% 15-32 FOC__VALPL (0x40C5)
A 7 IG |5 [ 4 |3 | 2 |1 I
2R FOC__VALP[7:0]
KA R R R R R R R
E-ADAL] 0 0 0 0 0 0 0
FB Z2i) g
_ IPARK A2 #5 H (1) VALPHA (A0
(1501 | FOC_VALP i (-32768,32767)
15.2.19 FOC_UDCPS (0x40C2, 0x40C3)
% 15-33 FOC_UDCPSH (0x40C2)
fir 7 |6 |5 | 4 |3 | 2 |1 0
3 FOC_UDCPS [15:8]
KA w w w w W w w
Al 0 0 0 0 0 0 0
% 15-34 FOC_UDCPSL (0x40C3)
fir 7 |6 |5 | 4 |3 | 2 |1 0
28 FOC_UDCPS [7:0]
e W W W W W W W
Al 0 0 0 0 0 0 0
EZERES S | #iR
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D Hipy R EAMEE (AE)

[15:0] FOC_UDCPS D % Pl 51945 5 FOC__UD 5 FOC_UDCPS M5 ik 3 T — ik
BTG (-32768,32767)
15.2.20 FOC_UQCPS (0x40C4, 0x40C5)
%% 15-35 FOC_UQCPSH (0x40C4)
A 7 IG |5 [ 4 (3 E |1 [0
B FOC_UQCPS [15:8]
Byt w W W W W W W w
SAH 0 0 0 0 0 0 0 0
% 15-36 FOC_UQCPSL (0x40C5)
A 7 IG |5 | 4 |3 | 2 |1 [0
E4iiS FOC_UQCPS [7:0]
R w w w w w w w W
SAH 0 0 0 0 0 0 0 0
FB B iR
Q fhf B EAMEE (R5)
[15:0] FOC_UQCPS Q #l Pl 45 5 FOC__UQ 5 FOC_UQCPS H &5 3 F —Hibh
BTG (-32768,32767)
15.2.21 FOC__IB (0x40C8, 0x40C9)
% 15-37 FOC__IBH (0x40C8)
fir 7 IG |5 [ 4 (3 E 1 o
PR FOC__IB[15:8]
Bt} R R R R R R R R
2 A 0 0 0 0 0 0 0 0
% 15-38 FOC__IBL (0x40C9)
fir 7 IG |5 [ 4 (3 E 1 o
A2 FOC__IB[7:0]
et} R R R R R R R R
2 A 0 0 0 0 0 0 0 0
FB B #id
. Hy7% IBETA
[15:0] | FOC_1IB ST (-32768,32767)
15.2.22 FOC__IA (0x40CA, 0x40CB)
% 15-39 FOC__IAH (0x40CA)
A 7 IG |5 [ 4 |3 [ 2 1 o
SR FOC__IA[15:8]
Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
# 15-40 FOC__IAL (0x40CB)
fir 7 6 |5 | 4 E E 1 0
SR FOC__IA[7:0]
Byt R R R R R R R R
SAE 0 0 0 0 0 0 0 0
REV_1.5 159 www.fortiortech.com




Fortior Tech

FU6832
FB R ik
. 1375 IALPHA
[15:0] | FOC_IA UG (-32768,32767)
15.2.23 FOC__THETA (0x40CC, 0x40CD)
# 15-41 FOC__THETAH (0x40CC)
B 7 IG |5 | 4 E E |1 0
SR FOC__THETA[15:8]
HA R/W R/W R/W R/W R/W R/W R/W R/W
F=ADA] 0 0 0 0 0 0 0 0
# 15-42 FOC__THETAL (0x40CD)
fir 7 IG |5 (4 E E |1 I
SR FOC__ THETA[7:0]
H 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 R £
bi:lic
_ BHE. mhi AR,
[15:0] | FOC__THETA B AT SPWM T 1R 1 £
HU{H 5 (-32768,32767)
THETA [5G (-32768,32767) Xfi% (-180°,180°)
5% THETA = 8192, xf K 8192/32768*180°= 45°
15.2.24 FOC__IAMAX (0x40DA, 0x40DB)
# 15-43 FOC__IAMAXH (0x40DA)
A 7 IG |5 [ 4 |3 | 2 |1 I
ZFR FOC__IAMAX [15:8]
eyt R R R R R R R R
S AE 0 0 0 0 0 0 0 0
% 15-44 FOC__IAMAXL (0x40DB)
Az 7 IG |5 [ 4 |3 IE |1 I
LK FOC__IAMAX [7:0]
eyt R R R R R R R R
AN 0 0 0 0 0 0 0 0
FB B Eip%)
A K R B K AR
M RME R LSS — N A B2 E R AME, 50452 F1E ] #8
) ZiZNo FIRS A5 ARUEA IR A RS R, BN S HEE R,
[15:0] | FOC__IAMAX LR 2 B, TR B FOC_CR2 11 ICLR 1, Hijfid
KIEEE
HUETaE (-32768,32767)
15.2.25 FOC__IBMAX (0x40DC, 0x40DD)
% 15-45 FOC__IBMAXH (0x40DC)
| Bz [7 (6 (5 (4 (3 [2 [1 [0
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4K FOC__IBMAX [15:8]
Ea| R R R R R R R R
AL 0 0 0 0 0 0 0 0
% 15-46 FOC__IBMAXL (0x40DD)
A 7 6 |5 |4 E E |1 0
K FOC__IBMAX [7:0]
Ea| R R R R R R R R
AL 0 0 0 0 0 0 0 0
FB AR iR
B HHHLL AR KA
R AR KA 5 225 — A i A 01 RE A5 20 RO Al 75 A5 2 A & 7T g
_ SN o RIS CRAEAH R RCE KRR B R, W & TH A R
[S:0] | FOC_IBMAX BRI E AN, %LH FOC_CR2 M ICLR X 1, tifift
INGEED
HU{E T (-32768,32767)
15.2.26 FOC_IDREF (0x4090, 0x4091) BLDC H
%% 15-47 FOC_IDREFH (0x4090)
fir 7 |6 |5 |4 E E K o
KR FOC_IDREF[15:8]
B R/W RIW RIW RIW RIW RIW RIW RIW
DAL 0 0 0 0 0 0 0 0
% 15-48 FOC_IDREFL (0x4091)
Az 7 IG |5 [ 4 |3 IE |1 I
ZFR FOC_IDREF[7:0]
KA R/W RIW RIW RIW RIW RIW RIW RIW
E-ADAL] 0 0 0 0 0 0 0 0
FB Z2i) g
. Mg i ID 2518
[15:0] | FOC_IDREF HU{E il (-32768,32767)
15.2.27 FOC_IQREF (0x4092, 0x4093) BLDC itf
% 15-49 FOC_IQREFH (0x4092)
fiz 7 IG |5 |4 |3 E |1 I
AR FOC_IQREF[15:8]
e R/W RIW RIW RIW RIW RIW RIW RIW
Al 0 0 0 0 0 0 0 0
% 15-50 FOC_IQREFL (0x4093)
fiz 7 IG |5 |4 |3 E |1 I
s FOC_IQREF[7:0]
KA RIW RIW RIW RIW RIW RIW RIW R/W
Al 0 0 0 0 0 0 0 0
EZERED S | #iR
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_ F P45 E R 1Q %18
[15:0] FOC_IQREF HUEYEHE (-32768,32767)
15.2.28 FOC_DQKP (0x4094, 0x4095) BLDC F
% 15-51 FOC_DQKPH (0x4094)
A 7 IG |5 [ 4 (3 [ 2 |1 [0
4 FOC_DQKP[15:8]
B R R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
# 15-52 FOC_DQKPL (0x4095)
A 7 |6 |5 [ 4 (3 | 2 |1 I
4k FOC_DQKP[7:0]
HHY 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
FE AR #id
_ DQ #iliff) Pl #1231 KP &%
[15:0] | FOC_DQAKP |y il (0,32767), MSB 0. Q12 4k
15.2.29 FOC_DQKI (0x4096, 0x4097) BLDC H
% 15-53 FOC_DQKIH (0x4096)
fiz 7 IG |5 I (3 E 1 [0
2R FOC_DQKI[15:8]
HA R R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
% 15-54 FOC_DQKIL (0x4097)
A 7 6 |5 |4 E | 2 1 0
4, F% FOC_DQKI[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
FEB B iR
_ DQ Hhifry PI 4z 8% 09 KI 2%k
[15:0] | FOC_DQKI HE Y5 (0,32767), MSBE 4 0, Q15 %=t
15.2.30 FOC__UDCFLT (0x4098, 0x4099)
# 15-55 FOC__UDCFLTH (0x4098)
A 7 IG |5 [ 4 |3 [ 2 |1 o
4. F% FOC__UDCFLT[15:8]
K R R R R R R R R
A 0 0 0 0 0 0 0 0
% 15-56 FOC__UDCFLTL (0x4099)
A 7 IG |5 [ 4 |3 [ 2 |1 o
4, F% FOC__UDCFLT[7:0]
A R R R R R R R R
RAE 0 0 0 0 0 0 0 0
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FB Gt #iR

PEVL S5 R LR
SPWM S RELE B R B, S8R SR, , ATLLiE#: ADC
JIE 2 (RELR R AMER R PEL A D) B il iE 14 (VCC PR HLFH 4 1K)
EUEIEHE (0,32767)

[15:0] FOC__UDCFLT

RuchrZ i[5 1/6 7 Jkix#t ADC , ADC HIHIEVER 0~5V, RIRFEL KA REE Ny 0~30V,
FOC__UDCFLT Jy 19661 (0x4CCD), N/KtZHi/E = 19661/32768*5*6 = 18V
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16 TIM1
16.1 Timer1 {&{Ei5BB

Timer1 A& —A~ 16 {7 LT EUR A E I 3R — AN 16 A7 B iH2om B 8e 88, WA e i 3%
TR 38 A PR B . Timer1 £ 22T BLDC #1779 F 25 HALL /55 4b 2. Timer1 A
AU R

1. 16 A7 bihEi LA g I 43 F T 10 SR AR 58 I 28 5 IR B RS B 15 NI 2 [R) )
1], BT 60 FE4fAH I A -4

2. 16 frfi B T A T A B S e A R A, RO T AR

LR [F)AN zop A I R (15

3-bit R i P2 o A4 KT P R B8 R T2 AT 3 A

fiiy NIRRT

A B R BRI A 5 A BRI E 5

BN PP A i HOIRAS A7 4

7 YUIRES P A7 2845 1] L 2 R H

Hh T A

a)  FEACE AR L

b)  E I A i

c)  BABF

d) A7 B A s

e) BRI 4 o i

Timer1 NH#E a1l 16-1 s

® N o o s oW

position|

detect
TI0 O
TI0 1

counter
overflow

position
detect

16-1 Timer1 354514
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16.1.1

16.1.1.1

= A —
Timer {+£1E87T
a BCCR
PDIF
O] CNT RESET .
WTIF X >
clk »
ek ——»| [ BONTR | i
CLOCK CEN BOIF
———— | COUNTER
PSC CONTROL | |\ oy
4> - -
Ll
BARR
> RONTR WITF
data undat COUNTER ROTF
ata update RCEN
! BDIF
oI > 44

Timer cloc

k $ahlEE

Kl 16-2 I A5t
Timer1 8 — A4, — A 16 A BB EAE T &, — A 16 A7 BT ELBUE T 4%

=
=
=

Timer clock 2 il & F 7 A= J A g IS 25 R B 3805 N4 ) V12800 B, bl TR0 I ) T 250 e i
T80 T Aias s T —A i 3 L2 (745 PSC #8010 8 A7 H4ss, mliEse 8 Miobi 24k, W #hiF
NN ERI B T IR AR P s, AR ESCR S SL AT, T DAL AR FEAE I 2R
HVEE HE I 2R A AR BT A R 4

THEER RS AT L R 5

fek_ent = fek_psc/PSC

8% MCU I} 84 24MHz(41.67ns)

% 16-1 777 a5 PSC A [FME X N I o

PSC ZH(16i#41) | CLK(Hz) PSC ZH(16i##1) | CLK(Hz2)
000 0x1 24M 100 0x10 1.5M
001 0x2 12M 101 0x20 750K
010 Ox4 6M 110 0x40 375K
011 0x8 3M 11 0x80 187.5K
16.1.1.2 BAEENR

FEARER SR E A 16 frm B Sy, it EdE TIM1__BCNTR %1 TIM1__BARR,
PR R, FEAE I 8 FR bR id BOIF B —, {H TIM1__BCNTR ##&1H, MiAZiEEE
FIFLETHE TIMA_CR2 ZF 4745 1] BRS M £ THEGES 1A R 52 SR 1 A B A S48 2 5 NI 53
e, BEHRMEFAES A, YAt EE TIM1__BCNTR f£i# TIM1_BCCR % 17#%, [N
TIM1__BCNTR & Z B #4614
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.‘.
y ‘ =2
A
TIM1_BCNTR overflow
TIML BARR ) g ' ' )
TIM1_BCCR
| -
0 A v
CNT reset by
PDIF/WTIF

] 16-3 AT B MM
TIM1__BARR % 47 B0 R 37 20 AT 14088, 7 B 2000 5 A s S 1 TR I 0 5 7

s, WA Y5 TIM1__BCNTR &F TIM1_BARR, A< /4 Fiidft:, 40 TIM1__BCNTR
KT TIM1_BARR, TIM1__BCNTR <it#(3] OXFFFF J5 M 0 JFuGait%, Hik, EFFes SV
BN 2937 TIM1__BCNTR RAEAT TIM1_BARR.

16.1.1.3 EHEES

HHPUER A S —A 16 Azl BT S S EUE TIM1__RCNTR 143 TIM1__RARR,
PR B, Eae it st LR isic ROIF B —, [F RCEN 5%, TIM1__RCNTR jEE%4;
RCEN & — 5 #E a4

TIM1_RCNTR overflowoverflow overflowoverflow
TIMI_RARR # BOCR*CSEL ‘ \ 4

TIM1 RARR £ BOCR*BSEL = | ]

PDIF WTIF PDIF WTIF

K 16-4 HHE & Bior K
R A 0 5 BB AL P 1) A0 5 NI P A 7T E 3 s TIRCEN, 4 S 30E I 4% A48 B F e
T1RCEN 5%

16.1.2  WNIEBRFRE

P0.2/P3. 7/P3. 6

0
TIx 0 from GPIOW SAMPLE TIx y,

! TIx 1 from CMP » FILTER

P1.4/P1.6/P2. 1

\J

HALLSEL N

16-5 HiNAE T UEBAIRAF S 2 ]
TIM1_CR2 ZFFfr#sih TIS &5 AR B ILE#RiE 2 GPIO, Hf CMP_CR1 #FfE#4H
HALLSEL i%#t GPIO ki T (P1.4/P1.6/P2.1) it (P0.2/P3.7/P3.6), ¥ A& TIM1_CR3 &
17 a5 INM A2 5 EAT e AR, AR5 1B CMP_CRS3 27 /745 1) SAMSEL 1% %2 KAt .
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16.1.2.1 SR

INMx 00 01

Before filter
After filter

K] 16-6 JE AL Y 1A

TEVE RS TIM1_CR3 Z-f7#51f) T1INM 5 CMP_CR4 21728 11) FAEN 1] % £ R ik 75 A
8/16/24/32/64/96 e AR RS . HREIEVL ThRE, JEVE 15 5 & LB AT 115 5 KRR IR
8~9/16~17/24~25/ 32~33/64~65/96~97 & H H.

16.1.2.2 K

CSOND CSOND CSOND CSOND
> >
Lorrdelay Loffdelay Lordelay Lorrdelay
PWM out
PWM ON Detection interval
PWM OFF Detection interval
> < ». > > < >
CSOFFD SOFFD CSOFFD CSOFFD

16-7 RAFf X [
E BLDC )77 4% HE R, TI2/TIM/TI0 fi A RIE T Hheas, T Eeas ik o vl s sz #1)4b
FEl 9 20 HL i MOS FFC -, A5 5 PWM 5 5 1T HiME 75 . 1% B CMP_CR3 %17 %% 1) SAMSEL
ERFRAERER, B E CMP_SAMR %777 2411 CSOFFD 4! CSOND 5 CMP_CR4 #if£#3#) FAEN
AT RAE XA o
PWM fi i s B2 EL A28 T HUAEXS T PWM BRI /AR AEIR, E B2 DU R R 250 . DKBhH
BHEGK/N, mos FIJTSRHEE, HAHIMINGER MRS E . B CSOFFD Bl b Beas T B,
offdelay = CSOND-CSOFFD /25t LL 84 CMPO,CMP1,CMP2 ZE3E 4 PSR RE [ [a] o
. PWM %t 2 ELi 2SI 4EIR Ay 2us, THRTEREN 1us, AT E
CSOFFD >1us = 1000ns/41.67ns/8 = 3
CSOND > (2+1)us = 3000ns/41.67ns/8 = 9
T PWM % i 31 b A 38 10 ER 753 % E CMP_CR3 %77 25 1) SAMSEL=00 £ 1 br 45 2% %A
Thfg, WB CMP_CR3 #174%f) CMPSEL % i3t Lb s i LU AR, (A PWIM i H R L 2%,
FHNFEBI ML EL SR, DU PWM 4t R b A 28 0 2 IR E IR
TET P FERI 75 UL R, R b e i i TR BT S

/

i
5
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16.1.3  (uESNHEG

TI0 |

TI1 EDGE PDIF
DETECTOR

TI2 )

cST | A
=

BDR1/2/3

/4/5/6/17

[l 16-8 {7 & A 0 J5E 2L A <]
A BRI FAE IR % TIM1_DBR1/2/3/4/5/6/7 2517 #% ) CPE Y@ NIA 21y, M
(TI2ITITIO) A RIEER, ALERMFE =L, PR TIM1_CR4 F/74sf CST MRAS kR
SEXF R TIM1_DBR1/2/3/4/5/6/7 2317 #4111 CPE 434,

CPE 000 001 100 111 (
Tz | \ T
my | \ -
T10(U) \ \ [
position A A A A 4
detect . Nobetect jDetect Uphase rise | Detect U phase ziisf;pzzzz
<« > > '« detection e
Kl 16-9 A B o Il i e ]
TIM1_DBR1/2/3/4/5/6/7 7517451 CPE RN IIA s~ .
CPE fiiik CPE fiiid
000 0 100 | AG U AR R AT, U RO R BUEL AR e

001 | #erdl U A TR, U HDG R LEBasfiiRE | 101 | Al WA L THAT, WA 7 B 2 A g
010 | Al WA N FEds, W ARXS S LGECHR AR | 110 | Kl VA BRI, VAR R R e
011 | A&l VAH LT, V HDO R b aefine | 111 R = AHOU, = AEX 7 L &

16.1.4 BAIREFSEH

0PS
TIMI CR4 |wr signal
UPD ) 00
Reload timer overflow event for reversing timing 01 WTTF
PDIF " E— K
11 DRV_CMR

16-10 B A FHER
BN SRR SE TIM1_CRO #7810 OPS YeE =4k, SANFHEA=4)E, BN

IR T bR e WTIF B —, RIS 405 TIM1_CR4 %47 %1 CST £ 001~110, CST £ Ezhim—, *f
R ) TIM1_DBR1/2/3/4/5/6/7 % 1733 )1 £ % #¥] DRV_CMR.
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16.1.5 Timer1 AR
Timer 5 5 M Wi SR :
1. FEACE IR0 b
2. EEOE IR b
3. BN Pl
4. LB
5. BEMCELR S5 A Wy
BC B TIMA_IER o B2 rh 74 e A5 v LASE e ek B2 1 Hh BT =K
o)
)
- timl_intr
i)
oo )
& 16-11 TIMER1 Hl#735
16.2 BLDC FiEMNH
E%t BLDC Jii N, Timer1 Ft & Hui 23 F1 DRIVER i B A 40 DhRE:
1. HIdsxk 60 BEfAHILAERT [R], FEAEmT [ AT g
2. HRWARINEGS, vHI) R A
3. HABhBF#SER, RIFESR N, A TR
4.  BICFEMENA BAE S 2 AR E],  H 3 A
5. #% CMP_CR2 Zi{7#: ) CMPO_SEL, Ha¥xilthiids 0
6. AIBELEEESTE PWM ON/OFF KFE, 155 nlik#eiEil
7. $E DRV_CMR aifras, HahEH 3 /H 6 B PWM % th
16.2.1  BLDC Ri75544H
sttust STTUs2 Staus3 Statuss STATLSS STatUss statust
T oot 1o DBR2 00 D583 T agRd 1 DR 8L DBRS oo et

16-12 BLDC 755 #uAf K
TIM1_CR4 Zi {7831 CST Z#AREN, FLARE 0 e R&E7HTFEE N, W
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SCHURZE, TS e, FUEAL, HEBhAEThEE: IRE 1~6 HTo58 Aahiil, Lui)E, RESEsin

o

RS 1~7 XRE TIM1_DBR1~7 Zfias, MBARTFHEMAKAE, LECRESXRF TIM1_DBRX
£ HFHEH ) DRV_CMR % 7745f1 CMP_CR2 % 774¢(f) CMPO_SEL.

16.2.2  BLDC BT (=1

] fif g FR IBTBOIE

605 s il AT (], BAAR, fRUN¥AE  /
DENRLZE 5, AT 60 FF H ] 4 A

60/ #AHAS ], BCNTR,
A5 E 3R 47 FIBCCR

ok 2SI ) CEP AT A
BE) B E R EH B, RONTR

D
SRR ) (R
Wﬁﬁ%)ﬁ i %C?\ET}E Hﬁfﬁﬁﬁ H iPDIE A i T WTWTIE/ROIE

€ >

A

] { B 1 FBDIE/ROTE

16-13 BLDC H9T1E/RIE

16.2.2.1 60 EEH

TIM1__BCCR %7788 4 F—Vkf) 60 F, ¥ B TIM1_CR2 Zif743H) BRS=0 AP XAt 2 Al
A 60 B2, ¥ B BRS=1 Wkl 2 % i 2 8] B I [A] A 60 B .

TIM1_BCOR /748 AU f5 1) 60 F%, B 60 k. %E TIM1_CRO Zf7#+ ) CFLT nliE#%
il 1/2/4/18 > TIM1__BCCR “F¥j513%| TIM1_BCOR.

BLDC ifiid 60 FEJkik TIM1_BCOR SKit HEE00 57l A1 B . I % 55 zop A 14 7 FE A0 5 il 6t
A

16.2.2.2 60 Eia$iRig
FHLAE R G SN B, — R ERAE 2 5 1Y 30 B A2 A B el A )it 2 5, (R anfE#aAl 2 )5 60
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B2 NEBE I Z N, — R E R A . X E TIM1_CRO 2377431 FORC=1 £ 60 i i
HHAH TR, MAEHAHZ G 60 FEZ AR AR EE e al, REAR SR IAr, [F B AS g i 3 i
Wiksid BOIF B— (7#: FORC=1, fE#ufH 5 60 2 AR %, 4
TIM1_BCNTR>TIM1__BARR, BOIF A& E—). # & TIM1_CRO % {7#:/f] FORC=0, 4
TIM1__BCNTR>TIM1__ BARR, Hilifric BOIF & —, Al imad ) by A g i 28 b i b Wb
BOIF i B 4G Widsic. PDIF 347 3hifAt .

16.2.2.3 SRR

2 G, BT R SR, EHZA R G R T B S S R R
FREGE H, RS AR, HES 2RI, B LT 2R [ N I LB S, DAsk
WA ERE T SRR . SRR, PR AR BRI SR A R TR W bR id BDIF.

S R I TIMA_CR1 2777581 BSEL W8, A=: i1 /%=BSEL/12860

16.2.2.4 zcp FHGERIARE

TEHRAH 2 G AR B zop VA BRI M) , BEA TP AE AR SR 5 B zop B AR I I HE 4T 11,
YT, B E B, RS N R AR IE WTIF.

zcp B A KRS A1 TIM1_CR2 % 7748111 CSEL #E, A: #utlfi/E=CSEL/128*60

16.2.2.5 2RI
BRI IR .

16.3 Timer1 S1F28

16.3.1 TIM1_CRO (0x4068)
% 16-2 TIM1_CRO (0x4068)
fir 7 6 |5 4 3 E 1 0
4% | TIRWEN T1CFLT T1FORC T10PS T1BCEN | T1IRCEN
Bt R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0
FEB AR iR
EEEETIMA_CROR, TIRWENLZIS5T1RCENH R4, T1IRCEN
A REMREAIZE I, {HRETIRCENTFHE X TIM1_CROEO0x81, #&
7] TIRWEN T1RCEN7 50x80.
ZArEk R AR EI0
0 AH I8 1 PR
XA AR 8] ~F- 35 Ji5 1 60 B 1) B v
_ 00: 1M AH I [A]
[6:51 | TICFLT 01: 24Nkt a1 73
10: 445 B[] P35
11: 8/ AHI [A]°F-3%
n T1FORG 605 5k il 5 sh3 i 1 8
Sl E SE, RIEETEE AL, 60 A sl
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0: AR
1. fHiRE
Hod £ 7
XN H TR B TIM1_DBRxXZ 745 5 ADRV_CMRZF /728 L i 7
=
[3:2] T10PS 00: #HAEXTUPDE —Hi# 5 TIM1_CR4fit & Bk AL %(T1POP{E fE,
: DRV [ b i F - 7] il R B A4 )
01: 164 5 £ 5E i 2% FH T AR [a) A (4 388 fid & B0 £ 46
10: A7 B RS A N firh 2 50805 A
11: RSV
FEAR 2 I BT A R
[1] T1BCEN 0: 25 1EitH%as
1: fHReTH s
I B T S R
BHLINETIRWEN A1 A fEH/ETIRCEN, fgET1RCENT Xt
TIM1_CROE0x81, %% 1ET1RCEN; 5 0x80. AHfF (1447 B A Wl B ] A1
(0] T1RCEN BN FHEAET AEEAETIRCEN, 4 & # g N 8574 it s,
T1RCENT &% .
T AMAMEf# it f5, TIRCENFAIRELT: E 3018 GEMZE - ThAE T2
0: ZE1Lit#es
1. fHAE AU
16.3.2 TIM1_CR1 (0x4069)
# 16-3 TIM1_CR1 (0x4069)
Rz 7 6 |5 | 4 |3 | 2 |1 )
R T1BAPE BSEL
A R/W R/W R/W R/W R/W R/W R/W R/W
XA (e 0 0 0 0 0 0 0 0
FEB B iR
TIM1__BARR H 325 44 g
fERESE, A I 2% RN AL B A S 538 BN P A AL, K605 H vk
(7] T1BAPE EAZETIM1__BARRZ 725 . (TR zepht 55 #1600 & e A
BARRY H 3253 2 REA 52 F s A XA MAME 51
0: AMHigE
1. flifig
JFF i 53 A 3
[6:0] BSEL e AH J5 BE MR I A B CRFTE]D S 75 BRI IR X B TR B, AR I 4 A\ 9%
' A~ bRl A B =BSEL/128*60
FhiiaF, BEmER A ThRETE L
16.3.3 TIM1_CR2 (0x406A)
% 16-4 TIM1_CR2 (0x406A)
fiL 7 6 |5 | 4 |3 | 2 1 0
4R T1BRS CSEL
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FE 2 5%
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(7]

T1BRS

YN SR A Brik e

T RMAME e )G, HIHRETLR, A ENR #3BCNTR A GEEIBCNTR E ik
HUEE.

0: B NI FE A G0 SR [ sh# b & A1

(FREIA =R 52/ =X DA

[6:0]

CSEL

B A R e
fir BRI i A J5 , SEIR CSELXT N B Ji5 et
A #AHAE=CSEL/128*60

16.3.4

TIM1_CR3 (0x406B)

#* 16-5 TIM1_CR3 (0x406B)

6 |5

[ 4 3 E 1 [0

K

RSV

T1PSC

TITIS

T1INM

K

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

S E

0

0

0

1

FB

ZR

L)

[7]

RSV

(735

[6:4]

T1PSC

S I 2% I B B

XA T X MCUR B AT N S04 E Dy Jik AR 5 bof 25 0 25 2500 I 88 (10 T 50 8, R
BMCUHT & }y24MHz(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

TR (TIOMITI2) 3%

00: GPIO E A%, Hi$E CMP_CR1[7]i& £ (P1.4/P1.6/P2.1) itk
(P0.2/P3.7/P3.6)

01: &2 (CMPO/CMP1/CMP2) (1% i AE AN

1x: {RH

[1:0]

T1INM

EMNTIOMMI/TI2MG 75 Bk B i B, M 7S K 58 /N T e, e kR, I8
i 1] [R] B AR i CMP_CRA [JFAEN & 15 e 4 £ o i MCURY £ 424MHZz(41.67ns
FAEN=0H/

00: AuEH:

01: 8HJ&1EHA, 8 x41.67ns

10: 16NHEF &, 16 x 41.67ns

11: 2470BEREH, 24 x 41.67ns

FAEN=1H/:

00: ANUEM:

01: 324NHF4P 3, 32x41.67ns

10: 64NITEREHH, 64 x 41.67ns

11: 96T BH I, 96 x 41.67ns

16.3.5

TIM1_CR4 (0x406C)

% 16-6 TIM1_CR4 (0x406C)

|6

|5

| 4

|3

R

RSV

T1CST

KA

R

R/W

R/W

R/W

e

0
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FE B i
[7:3] RSV R
HAIRAL
REHWAEAF RS S RIA R FICPEMCMR (TIM1_DBRX);
HCSTEO01 ~1M1IRES, timer1<s HANHE LU AR 0/1/2) M8 58, ARFEXT ROIRZS 1)
CPE W& ELE R 5%
[2:0] T1CST MCSTE001 ~1MOIRTES, &S AK T HAF AR B 3IEA I —
CST TIM1 _DBRx CST TIM1 _DBRx
000 0 100 TIM1 DBR4
001 TIM1 DBR1 101 TIM1 _DBR5
010 TIM1 DBR2 110 TIM1 DBR6
011 TIM1 DBR3 111 TIM1 DBR7
16.3.6 TIM1_IER (0x406D)
% 16-7 TIM1_IER (0x406D)
A 7 6 5 4 3 2 1 0
R T1UPD | TIMAME RSV T1BOIE | T1RUIE | TIWTIE | T1PDIE | T1BDIE
M 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 AR #iR
7] T1UPD M OPS=00f}, #XfUPDE —fil k Fidife. i R EAMEE, 5
— Ja i HNE R .
Fahi A ffi5E
fFRESS, FEA e I 83 A B e B 2R VB NSO I e B 48 . FARHA
FEAERT 2 (BCNTRA F HT1BRS# i %, HIBCNTR L
=3
[6] T1MAME FEHE I B FERCENA R H sl REAIZE 1L, S ARk
FEHEH B IRCNTREZE X HRCNTR L i S E %
FEHEH B IRARRA S Hah B, Rl Bk
0: ZEIEFahiit, BP a7 mais: H shii=
1: e F e
[5] RSV RE
FEAS SE I 2% 13 v Ui R
[4] T1BOIE 0: A&k b v b
1: fdfE s b
T I g i b b B
[3] T1ROIE 0: %11 5 % e I 2% b s Ik
1: fd AL E HE N 2% B
BN 7 H A R
[2] T1WTIE 0: 25 1L 5 NI b
1: B8 S NI b
A7 B ASIN H T i
[1] T1PDIE 0: A& kA B AW ik
1: fdAE A A
R TS 45 SR PP WA
[0] T1BDIE 0: A& 1k b b
1: fdifig L o b
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16.3.7 TIM1_SR (0x406E)

# 16-8 TIM1_SR (0x406E)

(YA 7 6 5 4 3 2 1 0

K

T1POP

RSV

RSV

T1BOIF

T1ROIF

TIWTIF

T1PDIF

T1BDIF

KA

RW

R

R/W0

R/WO0

R/W0

R/WO0

R/WO0

R/WO0

BEDA N

0

0

0

0

0

0

0

FB

R

iR

(7]

T1POP

DRV i b it 1 fih e Kodfe A o ik

UL A fEOPS=00b N AERL, Hizfifiife)s, MIEDRVIFEas b FF il ¥
fatkhmfifg, R — A8 A —

0: AMVlifE

1: flifE

(6]

RSV

TR

(3]

RSV

TR

(4]

T1BOIF

FEA I 28 b R AR

LI A ER B B UTIMA_CNTRE A S H{E 5 TIM1_ARRZ 17 2% (I {H EL
ECUUECI, B & A ERESEAE, TIM1 _CNTRIEZ, 6 i1 B 1, &m0,
T IR EE PR ERTIM1__BCNTR, A4 AT LLETIM1_CR2[T1BRS]=0
i '5UPDE{ % TIM1_CR4

0: THFMFKRE:

1. FRFERA.

(3]

T1ROIF

L E A R kbR

MEREM A B, 4TIM1_ RCNTRZAFA#EM{E S5TIM1__ RARRE 728
FOME LB DUEC I, BR &R ERs S, TIM1__ RCNTRIEZ, ZfrhfithE1, ©
HH A AEEO.

0: THFfFRE;

1: B FEHRAE.

(2]

TIWTIF

5N R W i
*TIM1_DBRH/TIM1_DBRL % A7 # A& i 2| TIM1_DRH/TIM1_DRL 77 f74%, %17
A E 1, ' HEFEo.

vE: HOPS=001}, MAXWTIFE1, &/=45 NFHff.

0: THFfFRE;

1: A FRAE.

(1]

T1PDIF

A7 A A i

N (TI2,TI1,TIO) 5TIM1_DBRX[CPE]H A 72 A= A7 B A I S A lhr . %
A B, A0,

0: TFfFRE:;

1: AL E R R A

(0]

T1BDIF

BRI AT BRI
R T USRI 1, G2 SRV RO, 2 Er IO,
0: EFMRAES
1 TERZE.
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16.3.8 TIM1_BCOR (0x4070, 0x4071)
# 16-9 TIM1_BCORH (0x4070)
Az 7 IG |5 | 4 |3 IE [1 I
ATk TIM1_BCORH
KA RW RIW RIW RIW RIW RIW RIW RIW
Sl 0 0 0 0 0 0 0 0
% 16-10 TIM1_BCORL (0x4071)
Az 7 |6 |5 | 4 |3 IE [1 I
2K TIM1_BCORL
KA R/W RIW RIW RIW RIW RIW RIW RIW
Sl 0 0 0 0 0 0 0 0
FB ZFR iR
: AR BE A 52 I 2% T H5AE I
[1501 | TIM1_BCOR TIM1__BCCRIEH 5 (i, EI60FEHEHE (i
16.3.9  TIM1_DBRXx (x=1 ~ 7)(0x4074+2*x, 0x4075+2*x)

TIM1_DBRx (x=1~7)7 HI%} N. CST=1/2/3/4/5/6 i 1% . FiiLL TIM1_DBR1 NI/
TIM1_DBRx 2717 %%.

% 16-11 TIM1_DBR1H (0x4074)

fir 7 6 | 5 | 4 3 2 1 0
4 Fx RSV T1CPE TIWHP | TIWLP | T1VHP | T1VLP
HKAE R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

2 16-12 TIM1_DBR1L (0x4075)

A 7 6 5 4 3 2 1 0
4 Fx T1UHP | T1ULP | TIWHE | TIWLE | T1VHE | T1VLE | T1UHE | T1ULE
HAY R/W R/W R/W R/W R/W R/W R/W R/W
XAEN 0 0 0 0 0 0 0 0

FE B #iR
[15] RSV fRe
TIO/TIA/TI2%m N T B 1 0 bb e 24 g B ¢
X AT FH 358 28 A7 T ARG DU FH PR N PR AR 1 R 7 LU A S R e, Ao EA AR B
TR BT BEAT (1) NS R MR A K o
CPE ik CPE Rk
000 0 100 | il U AH FREAS,
U AHXS B s A e
[14:12] | T1CPE 001 | Felll U IS, | 101 | Felll W AR EFRA,
U FE0T 7 B 3 2 3 W AH XS B LA A 1 e
010 | Azl W AH T B, 10 | KWV AR B,
W FFX B P 2 e V AEXT B B A A e
01 | AWl V AH TS, 111 R = H X
V AR R BB A T R A B R AR R
WHH _F- M A B
[11] T1WHP 0: mHEFA
1: (KHFA R
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(10]

T1WLP

VATt e
0: HHLTA AL
1 MG

(9]

T1VHP

VA L
0: AL A AL
1 AR

(8]

T1VLP

VAH T A L AR
0: mHTHN
1: R

(7]

T1UHP

U L% 1 e e
0: T
1: AT 473

(6]

T1ULP

U B4 e
0: AL A AL
1 AEBTH K

(3]

T1WHE

WAH 4 A e
0: KM--ZE 14
1: JFJa--fE e f

E: HWLERMWHERIK A1, UM L T E A,

[ i} 4 4 E B ASE X

(4]

T1WLE

WAH T A A6 g
0: KM--ZE 14
1: TRl et

VE: HJWLERUHERK A1, UM L R B,

[ it i A SR ASELX .

3]

T1VHE

VAH M4 H A e
0: J%H]--2% 1k
1: FFJa--fHaes
VE: HJVLEFVHERIN 1, UM L R E A,

[ it it S ASELX

(2]

T1VLE

VA Mrdin A e
0: KH--2% k4
1: FF)a--fHaes
7 MVLEFVHERIR N1, UM LR E AN,

[ It BhaE A SEX

(1]

T1UHE

UAH A A
0: JKMI--2% k%
1: JFa--fliae s
P MULEFUHERIR N1, UM FHFE AN H

[7] I 4 4 B SR ASE X

(0]

T1ULE

UAH ™ H A
0: JKMI--2% k%
1: JFa--fiaed
7 MULEFIUHERIR N1, UM L FHFE AN H

[7] I 4 4 E SR ASEX

16.3.10 TIM1_BCNTR (0x4082, 0x4083)

#* 16-13 TIM1__BCNTRH (0x4082)

A

5 4 3 2

R

TIM1__BCNTRH

KA

R/W R/W R/W

R/W

pE0A ()

0 0 0 0

0 0 0

#* 16-14 TIM1_BCNTRL (0x4083)

|5 [4 3 2

R

TIM1__BCNTRL

KA

RW | RW [ RW |

RW |
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[ sats | o | o [ o [ o [ o | o | o T o
FE& B #iR
FEAERS 2ROV EUE, T 605 HAH B E] -4
T
fififF E s~ (MAME=0):
[15:0] | TIM1__BCNTR TIM1_BCNTRHAMHETIM1_CR2[T1BRS|K L £ 7 .
TIM1__BCNTR L A2 TIMA__BCNTREHT 1H44.
FHEAT (MAME=1):
HEEEITIMA_ BCNTR E# £ TIM1_ BCNTREE#i it 3.
16.3.11 TIM1_BCCR (0x4084, 0x4085)
% 16-15 TIM1__BCCRH (0x4084)
Az 7 IG |5 [ 4 (3 IE [1 I
2 F TIM1__BCCRH
HHY 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
% 16-16 TIM1_BCCRL (0x4085)
Az 7 IG |5 [ 4 (3 IE [1 I
4 Fx TIM1__BCCRL
Byt 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
FE B iR
FRFEA 2 I 2 AU
A B (MAME=0): YA g i 2% RO B A I SR e 5
[15:0] TIM1__BCCR NB PR AR, AR T EUE 7 ZBCCRA /745 -
FaA (MAME=1): MEEAER 8N L F AR, HBE
A BUE £ EBCCRA 745
16.3.12 TIM1_BARR (0x4086, 0x4087)
% 16-17 TIM1_BARRH (0x4086)
fir 7 IG |5 [ 4 (3 E |1 o
L TIM1__ BARRH
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
# 16-18 TIM1__BARRL (0x4087)
A 7 |6 |5 | 4 |3 | 2 |1 I
42 F4 TIM1__BARRL
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
FR B #iR
FEAE I 2% 10 H 2h G
[15:0] TIM1__BARR MFEAE I AR T EUE S TBARRZ A7 a5 UM, BIRAE Biarb ik, [H
B -0 1) {8 B 0
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16.3.13 TIM1_RARR (0x4088, 0x4089)
# 16-19 TIM1_RARRH (0x4088)
Az 7 IG |5 | 4 |3 IE [1 I
e TIM1__RARRH
KM R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
# 16-20 TIM1__RARRL (0x4089)
Az 7 |6 |5 | 4 |3 IE [1 I
ks TIM1__ RARRL
KM R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FB ZFR iR
EHE N ER 00 EH B E
M EPE I BT B % T RARRFZ S UM, BIRE Eiidr, [
I HEAE 1 B MO
[15:0] TIM1__RARR A A B (MAME=0): 5 NI 7 S 7= A I K 000 B il A o ot
JS2 PR H8CSE HT BIRARR 7 B A WU S 77 A I i 50 8 o 8 ) 480 5
FIRARR
FhEA (MAME=1): RARR/AZ H )

16.3.14 TIM1_RCNTR (0x408A, 0x408B)
% 16-21 TIM1_RCNTRH (0x408A)

fir 7 IG |5 |4 E E |1 I

R TIM1__RCNTRH

KAy R/W R/W R/W R/W R/W R/W R/W R/W
2 A 0 0 0 0 0 0 0 0

7 16-22 TIM1__RCNTRL (0x408B)

hr 7 |6 |5 I [ 3 | 2 |1 I

R TIM1__RCNTRL

KAy R/W R/W R/W R/W R/W R/W R/W R/W
=8 0 0 0 0 0 0 0 0
FB & iR

_ EER ER P TIEUE, TSR0 5E i i 18] Al zep 21 45 R s 1) A 2
[15:0] | TIM1_RCNTR T F, RONTRIUER F i s 2

16.3.15 TIM1__ITRIP (0x4098, 0x4099)

% 16-23 TIM1__ITRIPH (0x4098)

fr 7 |6 |5 | 4 |3 | 2 |1 [0
SRR TIM1__ITRIP[15:8]
K R R R R R R R R
SAE 0 0 0 0 0 0 0 0
# 16-24 TIM1__ITRIPL (0x4099)
fir 7 |6 |5 | 4 |3 | 2 |1 I
2R TIM1__ITRIP[7:0]
KA R | R | R | R | R | R | R | R
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[ smts | o | o o [ o [ o [ o [ o | o
FE B #iR
PEBE I 5 ) RELR FELR
[15:0] TIM1__ITRIP A% BN BEZE RS, D 5 R A, BRI\ ADC iliE 4
HUE Y E (0,32767)
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17 TIM2

17.1  TIM2 $&{Ei5iP
TIM2 S5 % . %\ timer Fl#i A\ counter = Ffifii =t

1
2
3.
4

Wi 7R PWM e

TIM2 A5

1711

1.
2.

w

A L

I SR 5 1 R
i N R

SRR Rl EoN

iyt EER A PWM

T S

Ao ezl =8

A timer B3 KT PWM R KR RREE 8], AT 50 PWM 53t
f N\ counter R3S IH ARLRE 1) PWM SE0YT 5 I 8]
QEP&RSD #3122 & it i &I Ao il

3-bit A g FE o> g Ko AT E 28 1 B Bh AT 44
16 frfa) it FE AT K ds,  TH ROt 5 o s b o) 28 0 i
16 Az e R B0 & RS, TN counter #5501 QEP&RSD #550, THE

ISP 2 1) 8 ) 7 A B A I s O T BN B, el T I S T O B AT . O P A
T ih 3 fuwfras PSC 12l 8 fritHds, ikt 8 FhorPi R4, WHEHE AN Bl X
MEH A G, PR BECE R LR E R, P LN AZAE S A E I 28 AR 38 0 4 A

Ny
ﬁo

THEER AR AT DAE R 2k 5
fok_ont=fek_psc/T2PSC

8% MCU I} 84 24MHz(41.67ns)
FAT-1 TA74E T2PSC A [F] 1 ET AN [F] (i 53 2%

T2PSC R (163E4]) CLK(Hz)

000 0x1 24M

001 0x2 12M

010 0x4 6M

011 0x8 3M

100 0x10 1.5M

101 0x20 750K

110 0x40 375K

111 0x80 187.5K
17.1.2 TIM2__ CNTR BiESHIiT+%4

TIM2__CNTR U #E T2CEN=1 I #4T. FAFXF TIM2__CNTR ()5 #4F & B SR A 47 a5
MfE, PR BT BOAME R BT S #E . PR32 TIM2__CNTR B, Jaistmis i, D
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B LI 2R BT, A AR 2 B S 3 6 2 R A 1 R
17.1.3 S

T2ARR

T20CM
T2IR
clk = ONTR
4>
CLOCK T2CEN oc 19 tim2 oc
— COUNTER P
_LT2PSCl OORIECL P psc ///L/q//ﬁ {4{::>C%499D4~ 1
T21F

] 17-1 fi A A P
b BEAARYEACE TIM2_CRO /72310 T2_OCM HI LA S = A A5 5, [ 7= AR AR R
.
17.1.31 TIM2__ARR/TIM2__DR fJiE5

EHEENA T, TIM2_ARR/TIM2._ DR B M S G HERME THAR. BHFS
TIM2__ARR/TIM2__DR Zi /7350, Bl (RAFIE TR A A28 b, 76 L S T2IF sl v A A
TAFE (T2CEN=0) W& T2 78

TIM2__ARR/TIM2__DR &—4> 16 (% 74}, BAFFRAEANmT N, BENMEFT, HEgR
UELE B 71 B NG B AR 5N A A3 P B A S B 2 T o A

17.1.3.2 S/{EEBEFERHE

Mt  TIM2_CRO %7742/ T2_OCM =0, TIM2_ DR >TIM2__ARR, #it!tb&f55 TIM2_OC
R4 NICHT; AL E TIM2_CRO #f72:/1 T2_OCM =1, TIM2_ DR > TIM2__ARR, it H#fs
5 TIM2_OC 4H 2 R T

FEEVEEMRE, HAsEd A E TIM2__DR > TIM2__ARR #EIA S 14 H m /AR PRI RCR . D
H TIM2__DR =0 &A1 Ao JE B ikt

17.1.3.3 PWM {&38,

PWM # 5 #R #8 TIM2__ARR ¥ PWM F #, TIM2_DR ¥ =, =
=TIM2__DR/TIM2__ARR x 100%. Hc# TIM2_CRO i /#%: T2_OCM =0, #jHi 4% TIM2__ DR
TP FNEE TIM2__CNTR (LR 455 (TIM2__CNTR<TIM2__DR) #ii R HF, e B e e
Fo BLE TIM2_CRO ZA7#81 T2_OCM= 1, #ithi# TIM2__DR ZF 748 FIEUE TIM2__CNTR 1y
ELgss SR (TIM2__CNTR<TIM2__DR) %, &4 RE T,

17.1.3.4 FRERERG

a) %4 TIM2__CNTR = TIM2__ DR, PHAICALSEME, FlkRic TIM2_CR1 %7748/ T2IR
B, S EE T
b) 34 TIM2__CNTR = TIM2__ARR, /& b S, shlibric. TIM2_CR1 #4744 1) T2IF B —,
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IHCEE, BRI

TIMZ_CNTR 0000 % 0001 ) 0002 ) 103C )( 103D )} 103E )} 3000 ¥ 3001 0000 x 0001 )
TIM2 DR 103C

TIM2_ARR 3002

TIM2 OC
(T20CM=0)
TIM2 _0C

(T20CM=1)
T21R

T2IF

A A
match overflow

Pl 17-2 f B
17.14  BWMSSIEETZEE

T2FE
T2SEL

TI_NEG
GPO7 ] 0

| X TI_POS
P10

1

Bl 17-3 $ N\ A5 5 UE I R VRS A ]
TIM2 ¥ 155 TI K H GPO7 53 GP10, ¥l PH_SEL {745 T2SEL #E#8, A vkt
ST AT MR SR, A VR B RS S N BT B T — R A

cue UV SU U AU
Before Filter ‘ ‘
After Filter
4clk 4clk ‘4clk
K 17-4 JEPAET F71#

JEVE R [ e SRR K TN 4 B BRI NS . LB TIM2_CR1 & A748 M T2_FE =1, Hf#
REJEVLTIRE, JEBG S5 2 LLIE B AT I(E 5 RMEAE IR 4~5 B8 1

17.1.5 &G timer &%,

T2SEL
GPO7 0
GP10 1

T2PSC

clk psc

17-5 F N\ timer #5205 FEAE
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A timer BT PWM {5 5 Bk 58 A1 — AN A IR G, R4 T2CES=0 S FEARSBM 4> LI+
NAANE, ETHERIN R IKTE (R Pk sE ); T2CES=1 M FE AT AN R 1 A
B, MR R ETHEORKTE (RASFRKSED ), 2 Bk T8 TIM2__CNTR f#4E TIM2__DR A
TIM2__ARR; i {5 5 W] 32 83

TI
TI_NEG A
T1_POS 4 4
TIMZ CNTR  XXXX X 0000 ) 0001 ) 103B ¥ 103C ) 103D }( 3000 X 3001 0000 } 0001
TIMZ DR 0000 103C
TIMZ_ARR XXXX 3001
T2IR
T21P
A A A
H level software H level period
start clear detect detect

K 17-6 i timer B2 (T2CES=0) 5K

PA T2CES=0 J9fl, B TIM2_CR1 #{£#%/ T2CEN =1, Hfsifgit%ss, %8s bitsk,
24 timer B F S — A TR CREEREX0, TIM2__CNTR IEE I EHHHLG

ORI B N IR R BT, RN IR PRI S B, BB K TIM2__CNTR R {H A7
TIM2__DR, [ iric TIM2_CR1 Zif7#5 1) T2IR B —, TIM2__CNTR ##51 F it

Lker I N PSS A BTN, 2RI B ) — A PWM I, R TIM2__CNTR ()
fEA7E TIM2__ARR, A FlihRic TIM2_CR1 27251 T2IP &H—, TIM2__CNTREZE, HHiih

4 timer A U EIH RS A EFHE, THEUE TIM2__CNTR 1A 3| OXFFFF, K& 4E F R FF,
FTARIC TIM2_CR1 #7841 T2IF B—, TIM2__CNTR %%, TIM2__CNTR H#il%k.

17.1.6 i\ counter &3

_— TOFE TCES
[T25EL | TI NEG
GPOT 5 0 - 0
EE— . TI_POS |
P10 .

T2CEN
[T2CEN |

clk psc

T2PSC

K] 17-7 %\ counter 152 J& FHAE &
7SI counter £2:0F,  TIM2__DR B& A AN TH A S TIM2__DR %
Fasir, BARRAAE TR G F, LR T21P, L T2IF 80 v 5ds A e TAE
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(T2CEN=0) Hff£ifZ5 T arfias . TIM2__DR j&—/ 16 771788, BAHASATETY, W
BNEFN, BRI ST S AR R T E NG A8 H R A R T B 1o
e o

O\ counter K I A N FE ) PWM ASEr 75 R, B 3R A T B8 1 i Bl
TIM2__CNTR 7 TIM2__ARR: it N5 5 AJ i 52 75 98 I8 il B TIM2_CRO #7431 T2_CES=1,
NG T 0 LR E R L RS T B0 BOA s, RN 5 1N BRIB R A 308

(0 S O e R B O
meos 4 4 4 4 4 4 4 4 S G M

CCNTR (can’ t read) 0000X0001X 0002 X 0003 X0004X0005X 0006 0007 0008 0009 0000 0001

TOEx ONTR D00 123X 4 X5 XBXTXBXIXAXBXCXDXEXFXIOATAZASAHINHOXLX2X3N4)

TIMx_DR 000A

TIMx_ ARR 0000 0016

TxIP

A
match

17-8 i N\ counter 15 2 7 K

BC & TIM2_CR1 Zif#45 1 T2CEN =1, HRfHRRTHECE, R M Bk 4 timer AU 2%\
(5 — NG RREE, TIM2__CNTRIEZE I EHrH4

B4 timer KA 2, & A0 EE CONTR Jn—; TIM2__DR #E il PWM A%
M HARE, 4% RS T SO L B H AR E, R AR TSR U TIM2__CNTR 73
TIM2__ARR, [FifFliFrid TIM2_CR1 #4745 T2IP B —, TIM2__CNTR #1 CCNTR /&%, If
HHHEL

LRI PWM MRS B HARME, tH8UE TIM2__CNTR ©454 3] OXFFFF, K4 L
H, fWikRiC TIM2_CR1 #7744 T2IF B —; TIM2__CNTR j&%, CCNTR AiE%,
TIM2__CNTR MWZJF 4114, CCNTR #3852 B BUE 4k 52115

17.1.7 QEP&RSD 183

i ISD mode:

| CMPO_EN = 1

! CMPO_MOD = 11
| CMPO_SEL = 00

T2CES
INT1 1

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

T2CEN
»

T2PSC clk psc

& 17-9QEP&RSD #& =, J5 # HE &
QEP&RSD ## i i il 2 /Nl i RSN, 15 2 ARG & 7 [ FLE A 2 . GPO7 #1 GP10
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(QEP #50) 8 CMPO Fl CMP1 (RSD #=0) 1EN#IAN, il st Gkt 1EAS it ikith, 4
B BT EE AT TR T2DIR,  J7 M e Ar 2: 774 T2IR Hlrbric .

wr [ 1 [ oL T
GP10
nrs A A A A A A 4 4 SRS W,

T2DIR

CNTR
(can’ t read)

17-10 QEP&RSD # 3 5

THTHEESR — A B RO, TR By TE A g A AR 1A R0 Bk . T2DIR=0,
JFECNIE, [ _EEE, HERIE, HEERn—; T2DIR=1, FAK, R, 248 Rk
I, AR . L A oy DA AN b b INT1 B, B misas (U S RIAN s il 1 10
fEE AN, fERE INT1 thiby, RIS T2CES=1, 44 1 ik, % -5 L a4
#AFE TIM2__DR, A &R EEEE . L HEER M 0 N3 65535 5 HahiE 0, M 65535 J#
0 J5 B &I AN 65535, 7 /74% TIM2__CNTR [K{E 52 % F tH40as i1 .

BEARTHAR R — ) s, TR BT A, TS AR RO ORI R . S E Rt
HORKN, FEARVHECRE S HT R EUE A HE TIM2__ARR, RN AT 585 %, FN T2IP dhibbric
P, YFEATH RS EE) OXFFFF, 3y, 74 T2IF thiibric.

17.1.7.1 RSD BILLELEEREE

delaytime delaytime

| } | | |

. ! ! L

PWM output | L | : !

: 1 ! | | :

| ; Tof fde La |

PWM of CMP | | } : L

i i : | csorm|

PWM ON Sampling interval | ! H.

CSOND CSOND |

17-11 PWM ON SRS
PWM %t (PWM out) et 2 ELAL R 1 F AN T PWM BKAS U AEAEREIR, FEZLURRER
s SRBTEBHIIR/N, mos I OGHEE, LRI AN AER AR AR E, KW 1) delaytime 4 IC i
H FE P 3 B R 81 RS PR SE SR I T o FE AT o FL P SR IR SR X T) I A B A ot b S i3 B ) v
RSP a4, H G E EIRN[A]) CSOND LUBG IR LA 2 MOS BT RHIED . [N, HAWE
CSOFFD ffE, KA DX H) ) 25 R Z0 08 Bt PWM 3 T BT 4838 CSOND, I SEFR KA &
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O AR LE RS iy S (PWM of CMP) RIS BB [H], v B CSOFFD i {8145 5 s KA & 11
£ PWM out 3% F 433 4ER Toffdelay(Toffdelay=CSOND- CSOFFD)J5 3 .

delaytime delaytime
| | ! L
PWM output - | il
| i !
PWM of CMP | l ; o | :'
: i : | csorm!
PWM OFF Sampling interval _}' | ,l <
— € P
CSOND CSOND

17-12 PWM OFF FHiAH

[IEE, FEREAT (R P SRR SRORE X 18] B 124 i e o b s brise B MM P T s, BB
iRIF[E] CSOND LBk $EiR LA K MOS EIF R . [FI, &5 ABE CSOFFD A, KAEX A ]
SETRN 2 8 PWM 3BTRS R SEIR CSOND, I SR e 5 11 LR K Y Eh e i AR R T
(PWM of CMP)Jt B i 18], #i% & CSOFFD H{E 15 S2BrRAE & K7 PWM out U _EFHSFER
Toffdelay(Toffdelay=CSOND- CSOFFD)/& 5% ] .

I PWM %t 31 b A 38 1 ER T3 ¥ B CMP_CR3 %77 251 SAMSEL=00 £ 1 br 45 2% 7
Thik, #E CMP_CR3 744 CMPSEL %y it v Hh ik 3 AU LUt flifiE PWM 46 iR EL 52,
F5h % 3 ra LG EL s (R, W PWM i H R B 38 % v 2 IR A8 IR

17.1.8 HiHiER

T2DIR

GP10 (dir)

dir

TI_NEG

TOSEL = 1 |
T2SSL = 1|

clr

T2CEN
T2PSC
P

T2ARR

17-13 A A = P AE [

GBI AT 2 AMEE R, SRR 7 AEEE . GP10 fE N A,
GPO7 1E gk AR YIS T2CES i R IR EaE I IR A 2R, G BB BEE ik A AR b,
13 EG A ITHEEAT J71A) T2DIR, Al dcE<: 74 T2IR Hlidrid. (74: T2DIR 1 T2IR 7E GP10
Ak JG, GPO7 ARG A & kAR WIRARTE GP10 AR i ST RIS A rhlby, 75 Z45 F 40 e
r 1)
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GP10 \

cor | LT LT LI L T UL
meos 4 4 4 4 4 4 4 4 ffffffff
CCNTR(TIMZ_CNTR) (0000 (0001 (00020003 }( 0004 0005 X 0006 ) 1

T2DIR

CNTR
(can” t read)

17-14 3L HERE AN P 1

LA — A1) b R TR, TR Bl Oy SRR A L Y 1 A0 #oiy . GP10=0, 24 GPO07
A XK, T2DIR=0, J7 AN 1E, 1] B4, tH4#8 i —: GP10=1, *4 GPO7 A & Kl , T2DIR=1,
FAR, AR, THEER R — . T RTHEER A 0 nF 65535 J5 A ZiE 0, A 65535 JkF 0 f5 H
BN 65535, 1LAFfFAs TIM2_ CNTR [FH{ES 2% 50 1A .

BEARTVHEES R — AN BT EEE, THEOs e ara,  F TE S AN RO BOR T R . S Rt
BBk, FEATHECES SHT R EUEAFHE TIM2__ARR, [N EEAHH $as i %, [FIN T2IP thibbric
P, YIRS RS ER) OXFFFF, 8y, 74 T2IF thiibric.
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17.2 TIM2 F==8
17.2.1 TIM2_CRO(0xA1)
2% 17-2 TIM2_CRO (0xA1)
A 7 6 5 4 3 2 1 | o0
K T2PSC T20CM T2IRE T2CES T2MOD
et 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 B FR iR
THAUAS I 7 12
IX LA FH T MCU B8R EAT N 23S R AT S0 28 T 50 b, s MCU B 8oy
24MHz (41. 67ns)
[7:5] T2PSC | 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, EeoE ik
0: TIM2_CNTR<XTIM2_ DR, %yHi 0; TIM2_ CNTR>TIM2_ DR, %t 1
1: TIM2_ CNTR<XTIM2_ DR, #tt 1; TIM2 CNTR>TIM2 DR, #iH 0
(4] T20CM | #i N counter fzl: T
BN timer Bix: TG
QEP&RSD Az ik
0: QEP&RSD L,
LinRael G W s N R Sl T
BN timer #E:  Fik 8 ASIN Fp R4
BN counter #ix: T
(3] T2IRE 1 epaRsD Bzt Jr il Aot i
0: 213 s
1: fHReFfF W
N timer fRE0: MR
0: ML LTFHE RN 1A, BTSSRI ORKTE Gk 5D
L: AHARPAS TR LN, TR LT AR TE (KPR 5D
i counter B THECH RS IE B
[2] T2CES 0: TR
1: BT
QEP&RSD Az: AMEBHr 1 () 15T Hkmd it 32 g fe
0: Affife
1: flife
Ak
00: HiN timer =
[1:0] T2MOD 01: frHiAE
10: % counter =
11: QEP&RSD #i=,
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17.2.2

TIM2_CR1(0xA9)

% 17-3 TIM2_CR1 (0xA9)

L

5

4

3

ZHR

T2IR

T2TP

T2IF

T2IPE

T2IFE

T2FE

T2DIR

T2CEN

KA

R/WO

R/WO

R/WO

R/W

R/W

R/W

R/W

e

0

0

0

FB

R

iR

(7]

T2IR

bR, R i
SR TINZONTR 5 LA TIN2 DR DURCRT %0 B FE B 1. & HiR AR O.
N timer HEX: IR MFRID

timer KXTUSIHABKSE CHRAR T2CES M FREN LTSI T BRaRE TS LT | %
fr e BEAE L 1o P O,

N counter f: T

QEP&RSD X 77 1A AR bR i

0: IR

L BRE.

(6]

T21P

A TG

N timer #30: PWM B IERC

timer R IEHIN— PWM JE 3 CIRAE T2CES JEFEED B3I F A e T IR 31 R I%
W), EAHEEE 1. el .

I counter BEzl: H PW UL bRiC

M PWM AN EOA S TIM2 DR BME, A7 S 1. & S 0.

QEP&RSD B3 i N A RO #4840 Wb

NI NG OB WS, AR E 1. e B 0.

0: JoFfFRA;

1. FERAE.

(5]

T2IF

TRaRY SV o Rt Y Tl

AP TIM2  CONTR 5 EC#e{E TIM2  ARR PURECHT, TIM2 CNTRIEZE, %f7 Mg &
L. EHBMF 0.

BN timer AEF0: 1HELEE R ARIC

Timer ARG B % N —A PWM R R4 T2CES &80 ETHE 3 E TSk T s )
TR 5 MTHEESME TIM2  CNTR 2 0% OxFFFF, 724 FkigifF, TIM2_ CNTR i
E, SNHEEE 1. BRI 0,

BN counter #EF: FEAT RS LiEbrid

%N PWM AN B M AR 2 TIM2 DR FRME, 1A THEUE A1E TIM2_ CNTR 2 n %)
OxFFFF, 7#A4 E#igreF, TIM2_ CNTR &%, ZAChfeRE 1. &R o.
QEP&RSD : FEA TS Limbsid

MRS ZnE) OxFFFF, 724 B aF, EAUHEES, A mlstE 1. e
HEAEE 0.

0: LHMRE;

1 FERAE.

(4]

T2IPE

i G

i\ timer BEZ: PWM JE IS I o i {3 e

N counter BExl: FI N PWM T1-E UL AT A 7 5
QEP&RSD 5 i N A RO # AR Ak v W R
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0: ZE LA
1: fReFA: iy
LIRS W o S bt ol T O 1
N timer 30 TSRS i TR T B
(3] T9TFE BN counter B FEARTI RS i b AR
QEP&RSD #5X: FEATHEES bk ge
0: ZE IR SR b
1 ST RE S A b
i N 7 B AT R
MEFE B KB /N T 4 AN R B, RS B ERR . iR MCU B £l 24MHz (41. 67ns) ,
[2] T2FE T E K 55 9 166. 6Tns
0: ZEILyEMIhRE;
1: {FREJESE DR
QEP&RSD % F: 4RI 7
[1] T2DIR 0: 1EA;
1: &I,
TRt AR
(0] T2CEN | 0: ZEIE1H508s;
1: ffReitEas
17.2.3 TIM2__CNTR(0xAA,0xAB)
#£ 17-4 TIM2__CNTRH (0xAB) TIM2__ CNTRL (0xAA)
TIM2 CNTRH (0xAB)
AL 7 | 6 | 5 | 4 | 3 | 2 | 1 ] o
4 Fk TIM2 CNTRH
A 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
TIM2 CNTRL (0xAA)
A 7 | 6 [ 5 | 4 | 3 [ 2 | 1 ] o
kA TIM2 CNTRL
) 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
[15:0] | TIM2 ONTR ﬁ&ﬁﬁﬁﬂxmq%ﬁﬁ§§mmnﬁﬁ=%xﬁﬁ%Mﬁﬁﬁ
QEP&RSD #i5: & FHTH s T HuiE
17.2.4 TIM2__DR(0xAC,0xAD)
#£ 17-5TIM2__DRH (0xAD) TIM2__ DRL (0xAC)
TIM2 DRH(0xAD)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
2 H TIM2 DRH
/il R/W R/W R/W R/W R/W R/W R/W R/W
SAfE 0 0 0 0 0 0 0 0
TIM2 DRL (0xAC)
& | 7 | e | 5 | 4 | 3 [ 2 | 1 [ o
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L HR TIM2 DRL
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
FB B ik
b, EREUCECE (RS
BN timer B KN ENH A K SE CHEHE T2CES MEBREN b AU 3] R R el R L3
_ TFHED 1
[15:0] TIMz__DR U (EEE)
i\ counter AEI: H N PWM BN (BES)
QEP&RSD #z: T2CES=1 I, #MEpebbr 1 (&) Fskelt, EHHEEsmME (Ea5)
17.2.5 TIM2__ ARR(0xAE,0xAF)
# 17-6 TIM2__ARRH (0xAF) TIM2__ARRL (OxAE)
TIM2  ARRH(0xAF)
A 7 6 | 5 | 4 | 3 | 2 | 1 | o0
L HK TIM2 ARRH
2 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
TIM2 ARRL (OxAE)
A 7 6 | s | 4 | 3 | 2 | 1 | o
L HR TIM2 ARRL
HA 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
FB B ik
HraEa. \ERE (BH5)
N timer B AGIE—AS PWM I CHRHE T2CES B0 LTy 21 E el T %
[15:0] | TIM2 ARRL | ¥2I FFEEHYD BHEUE (45D
N counter FEF: TN PWM THECUCHC I AT Bl (RS )
QEP&RSD A2 A& I B4 N LW N UL FEA T B i H Ul (RE5)
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18 TIM3/TIM4
18.1 TIM3/TIM4 $£{EisiBE
TIM3/TIM4 37 #54 HH AE timer BRI
1. iR PR (PWM, B
2. A timer B AN PWM [ K SRR ], ol T 5 H PWM (5251
TIM3/TIM4 = ZHF LS
1. 3-bit ATZwAE R X HE AT B3 1 RO B AT B (TIMS. 15 i AR I 7T DA
A% 48MHz)
16 Azl B AU SR AT Has, T B EO I s 2 A
By N BT A B
BUIRAY il (FEARER
g R A PWIML 37 e
Hh T AR
18.1.1  RIP=iHIES
ot 2 ) 2% P 7 A B A s I AR RO B R, R T AR X RO B AT 0. T A A
T A 3 A7 A PSC #0108 frih#ds, wlkd® 8 Fhorii s, WAy N, BT
MR FFAF BT RN A, IRBSCE S SL AR, BT AR AR 5 AN AR I 5 3050 R
TR A= AT LAEh R 25
fek_ent=fok_psc/TXPSC
% MCU Il 24MHz(41.67ns)

o g M w N

R 18-1 W A7 ax TXPSC AN[A] HIEXS A [F] I A

TxPSC ZH(163E4H) CLK(Hz)
000 0x1 24M

001 0x2 12M

010 0x4 6M

011 0x8 3M

100 0x10 1.5M

101 0x20 750K
110 0x40 375K

111 0x80 187.5K

18.1.2 TIMx__ CNTR B3iESH0i1+%4

TIMx__CNTR i+#{7E TxCEN=1 I #E47. FfExt TIMx__CNTR 15 #:4F & B SR 17 45
ME, Pl R AE TG R AT S EE . 0 TIMx__CNTR B, Jeiim 1y, A 2f
BEE 2R TR AE, BRI R E TH RO (6 e I AT 12454
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18.1.3 iRz

TxOCM
clk = CNTR [ TxIR |
CLOCK ) COUNTER oc 0] ¢4 mx_oc
CONTROL clk pse /W > ~ ocn |y
TxIF

B 18-1 iy A S B A ]
AR L B TIMX_CRO 27 /7451 TXx_OCM RILLHL: W= A4 i 55, R 2E A R

.

18.1.3.1 Sz Rk e

Mt B TIMx_CRO Zi/£4%f#] Tx_OCM= 0, TIMx_ DR > TIMx__ARR, #ith (55 TIMx_OC
BRZ KT BCE TIMx_CRO 2774511 Tx_OCM =1, TIMx__DR > TIMx__ARR, #ith thifs 5
TIMx_OC 464 = HLF

EEVEEME, RASETECE TIMx__DR > TIMx__ARR A8IE R 5 m /AR T RCR . i
B TIMx__DR=0 245 1 /N80 A 1 ik

18.1.3.2 PWM {&Ez\

PWM #5085 TIMx_ARR #t® PWM ], TIMx_DR #hE 5=, H&W
=TIMx__DR/TIMx__ARR x 100%. FEt® TIMx_CRO & fZ#:1 Tx_OCM= 0, #itHiR#E TIMx__ DR
AT E A TIMX__CNTR fUELEE5 R (TIMx__CNTR<TIMx__ DR) #iHUK T, J it s
F. BLE TIMx_CRO #7341 Tx_OCM= 1, #iHii# TIMx__DR ZF /733 FI4fE TIMx__CNTR 1
s B (TIMx__CNTR<TIMx__DR) #th & F, ez 4k F.

18.1.3.3 LT E L

a) 4 TIMx__CNTR =TIMx__DR, F=A A LR FAE, Hlibsid TIMx_CR1 ZFf74s ) TxIR &
—, THEREE T

b) 24 TIMx__CNTR = TIMx__ARR, /=4 L ¢F, sFibibric TIMx_CR1 #7451 TxIF B —,
THERTE S, M8 TIMX_CRO 771748 1) TXOPM =& 75 H#rit 4, TxXOPM=1, {F1ki1%{; TxOPM=0,
HHHL
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TIM2 CNTR 0000 X 0001 X 0002 103C X 103D X 103E 3000 X 3001 X 0000 X 0001

TIM2 DR 103C

TIM2_ARR 3002

TIM2_0C

(T20CM=0)
TIM2_0C

(T20CM=1)
T21R

T2IF

A A
match overflow

P 18-2 fr Lk th
18.1.4  HWANESIERMBEE

TI_NEG
TI from GPIO TI_POS

P 18-3 i A\ A5 5 PRI AIIL H A DI AE 1]
TIM3/TIM4 NS5 AN PIN B, i\ PTG £ b AT R A Ui, v A e Aer )

FNB) ETHI AT T B O AR A

ek [T UL
Before Filter ‘ ‘
After Filter
4clkr ‘4(:11( ‘4clk

K 18-4 S AR B 7 1K
T L AT DUARTE TIMX_CR1 2R 7725 K Tx_NM A] LAIE PRI ik 55 A 4/8/16 Fsf 4l & 387 ) oy N\ e

P o ALRENEICTIAE, IR M55 LLIEEAT 1015 5 NBEEIR 4/8/16 /S i 1]

18.1.5 B timer &3,

TI from GPIO

TxPSC

18-5 #i\ timer 24 5 HAE &
N timer B PWM 15 5 ik 56 Al — AN R IR, R3S TXOCM =0 3EBAH AT A B TR

NAANEH, ETHERI TR OAIKTE (R lk 58 ); TXOCM=1 IEFEARSBAR AP T B 9 1
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B, NEIERETHEOIKTE IRESPIKTEDD, 3Rt 8Bl TIMx__CNTR f£7£ TIMx__DR A
TIMx__ARR; Hi {55 AT £ A2 B UEH

T1
TI_NEG 4
TI_POS 4 4
TIMx_CNTR  XXXX X 0000 ) 0001 1038 ¥ 103C ) 103D }( 3000 X 3001 0000 } 0001
TIMx_DR ‘ 0000 103C
TIMx_ARR XXXX 3001
TxIR
TxIP
A A A A
H level software H level period
start  clear detect detect

K] 18-6 Hi\ timer #=(TxOCM=0)k} 5 &
PL TXOCM=0 1, AtE TIMx_CR1 ZFfF#sf) TXCEN = 1 ffigeih5as, 15 m Lok 2;

R I B NI R B, RO O PRI SE e, R TIMx__CNTR 9 {H 47 3
TIMx__DR, [FIffHliFRic TIMx_CR1 ZF/7 451 TxIR B —, TIMx__CNTR #5414 Lit-44;

AT S A EFHUEE, Akil BEL ) — A PWM AR, PR TIMx__CNTR )
E1E3E TIMx__ARR, [Fl F1libric TIMx_CR1 Z 7#sf TxIP & —, TIMx__CNTR /&%, ik
TIMx_CRO #1723 1) TXOPM /& B EH T, TxOPM=1, {51Lit#; TxOPM=0, =Hit%L.

4 timer A U B4 13 A BRI, THEUME TIMx__CNTR 1A% OXFFFF, K4 Fii A,
FiARiC TIMx_CR1 2777851 TxIF & —, TIMx__CNTR &%, 1 TIMx_CRO %74 TxOPM
REEHIT, TXOPM=1, {#ii%; TxOPM=0, =EHit%.

18.1.6  TIM4 fY FG thF=4t=zt
2% FG fthi=E

18.2 TIM3/TIM4 {538
18.2.1  TIMx_CRO(0x9C/0X9E) (x=3/4)

#* 18-2 TIMx_CRO (0x9C/0x9E)

fir 7 | e | s 4 3 2 1 0
2K TPSC TOCM TIRE RSV TOPM TMOD
i R/W R/W R/W R/W R/W R R/W R/W

SAfE 0 0 0 0 0 0 0 0
FE £ i #iR
TR I B oy AT 3

IXLEAT B F X6 MCU B8P 32E 4T N 2 B4 3 AR THECEs - 2 8, R MCU B8R
24MHz (41. 67ns)

[7:5] TPSC 1 0002 0x1 (24Mi2) 001:0x2 (12MHz)
010:0x4 (6MHz) 011:0x8 (3MHz)
100:0x10 (1. 5MHz) 101:0x20 (750kHz)
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110:0x40 (375kHz) 111:0x80 (187. 5kHz)
VE: TIM3 fUBIAN timer B0, 111 XM 2& 48MHz

(4]

TOCM

G PRk

0: TIMx__ CNTR<TIMx_ DR, #ti O; TIMx__ CNTR>TIMx__ DR, %t 1
1: TIMx__ CNTR<TIMx__ DR, #itH 1; TIMx__ CNTR>TIMx_ DR, #iti O
N timer fRE: IR

0: AHAEPAN EAHAT A LA EE, AR SRR Rk Ca PRk D
Lo AHARPAS RN TN, RN R LA MK SE (RSP RK S

[3]

TIRE

B PG B g

BN timer B kA I Hh T A B
0: ZEiEH il

1o flREFIF A i

(2]

RSV

fRE

[1]

TOPM

L

TAIE R

CIRE S e Crl e O

BN timer Bz PWM FSIRCIN Bt Hods b AT
0: fERAEHF RN, THEE AT L,

1 ERATH AR, o 8dss 1k G5 FR TxCEN) .

(0]

T™MOD

TAERE IR R
0: i timer Bz
1: R

18.2.2

TIMx_CR1(0x9D/0x9F) (x=3/4)

#* 18-3 TIMx_CR1 (0x9D/0x9F)

B

5

4

3

K

TIR

TIP

TIF

TIPE

TIFE

TINM

TEN

el

R/WO

R/WO

R/WO

R/WO

R/W

R/W

R/W

R/W

HAE

0

0

0

T’

ZR

#iR

(7]

TIR

Fr AR ERERUCEC kR

MBS ME TIMx  CNTR 5 EAE TIMx DR VUECHZA AR 1. & B A4E 0.
i timer FEal: Bk T ASIIARIC

timer Al B K5 (B4 TxOCM & FER1_EFH 2 R BRyR el FREE 2 LA |, %
AR 1. B BB 0.

0: EFEMHRAE;

1. FHRAE.

(6]

TIP

g Jo
fiN timer £ PWM A IR MIARC
timer KW EF N —A> PWM JEIA GRS TxOCM JEHRERD bRy 2 BT ECHE TR 2] %
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W, EALEEAE 1. e HEE 0.
0: THEM R,
l: M RA.
GRS, TR L bRl
MU HEE TIMx CNTR 5 EREE TIMx_ ARR JUECHT, TIMx  CNTR {EE, i miii g
1. EHKMEO.
(5] TIF BN timer AR HEES B ARIC
Timer WAKEI N5 N —A PWM I CRY BT 2] EFH , v 208s (1948 TIMx_ CNTR
ZUNA| OxFFFF, P24 FySEE/F, TIMx  CONTR{EZE, A4S 1. ©hmikiE o.
0: LFEMRE;
l: FHRE.
W o
(4] TTPE BN timer BT PWM JE HAS I A by A8 g
0: 2 -4k,
1: fEREHAF P b
LT TR u s WP o cr B W e el T e 4
(3] TTFE N timer 0. THEEE L A b A
0: Z5 15T 8 A A s
L: {HEEEEHr 1 b
BN K TE R, MRS IR TSN TR e (R, MRS S HIERR . R MCU B EP A
24MHz (41. 67ns)
. 00: AJEUK
[2:1] TIN 01: 4 NEFEHERE, 4 x 41.67ns
10: 8 NHFENE A, 8 x 41.67ns
11: 16 AME8h AR, 16 x 41.67ns
FERTT AR RE
(0] TEN 0: 2% 1FiH308s,
1. fHEEiH4as
18.2.3 TIMx__ CNTR(0xA2,0xA3/0x92,0x93) (x=3/4)
% 18-4 TIMx__CNTRH (0xA3/0x93) TIMx__CNTRL (0xA2/0x92)
TIMx__ CNTR (0xA2, 0xA3/0x92, 0x93) (x=3/4)
TIMx__ CNTRH (0xA3/0x93)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
2R TIMx__ CNTRH
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
TIMx__ CNTRL (0xA2/0x92)
A 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
R TIMx CNTRL
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
T \ B \ ik
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| [15:0] | ThMx CNTR | FeA TR T g
18.2.4 TIMx__DR(0xA4,0xA5/0x94,0x95) (x=3/4)
% 18-5 TIMx__DRH (0xA5/0x95) TIMx__DRL (0xA4/0x94)
TIMx_ DR (0xA4, 0xA5/0x94, 0x95) (x=3/4)
TIMx_ DRH (0xA5/0x95)
B 7 | e | 5 | 4 | 3 | 2 | 1 0
R TIMx  DRH
Byl R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
TIMx_ DRL (0xA4/0x94)
fir 7 | e | s | a4 | 3 | 2 | 1 0
K TIMx DRL
et 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
FE B iR
A WRITEME (CBAFS) , FG B S FG fan =4
[15:0] TIMx__ DR | %A timer FK: A2 A MK HRAE TxOCM &R EFHHT 2 R Ui T B 2
EFHE b EUE (S
18.2.5 TIMx__ARR(0xA6,0xA7/0x96,0x97) (x=3/4)
% 18-6 TIMx__ARRH (0xA7/0x97) TIMx__ARRL (0xA6/0x96)
TIMx__ARR(0xA6, 0xA7/0x96, 0x97) (x=3/4)
TIMx_ ARRH (0xA7/0x97)
fir 7 | e | 5 | 4 | 3 | 2 | 1 0
2 F TIMx _ARRH
St R/W R/W R/W R/W R/W R/W R/W R/W
B=EDA(:! 0 0 0 0 0 0 0 0
TIMx_ ARRL (0xA6/0x96)
A 7 | e | 5 | 4 | 3 | 2 | 1 0
B TIMx ARRL
et R/W R/W R/W R/W R/W R/W R/W R/W
p=X0KEN 0 0 0 0 0 0 0 0
FR B #iR
A EEE (U5 . FCHS% FC il 4
[15:0] | TIMx__ARR | %A timer #E30: AIWE]—A PWM B GRAE TxOCM & #R B BT 8) ETi ek R &
WEIFBET MiHEUE dEES)
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19 SYS_TICK

19.1  $E{EikBE
SYS_TICK FH-F-[& % i 8] 7= A= i o i B SYST ARR 54728 ¥ B = A Fh W A 341, ffi ik DRV_SR
AAERSM) SYSTIE Az BRI Al SYS TICK TAF Hr=A= . il AITA 10,

FU6832

19.2 HiF=8
19.2.1 DRV_SR(0x4061)
% 19-1 DRV_SR (0x4061)
L 7 6 5 4 3 2 1 0
2 SYSTIF SYSTIE FGIF DCIF FGIE DCIP DCIMI DCIMO
KA R/WO R/W R/WO R/WO R/W R/W R/W R/W
R AN 0 0 0 0 0 0 0 0
=32 B E1:57)
SysTick H iR
ZAL AR E 1. S o.
(7] SYSTIF 0: T
1: SYS TICK Hiirr=4:
SysTick HWi{#HE
{HfEJ5A] P24 SYS TICK H b
(6] SYSTIE 0, Fifihe
1: f#gE
FG rh lbrbs &
FOC/BLDC 4% —[& (HLFH) , =4 FGIF fxid
(5] FGIF AL E 1. BEEAE o.
0: LHMKRE
1: e wrr=A4
EL 4 VT B A Wb &
M EE ST DRV_COMR IF, AR¥E DCIM ¥ & HIWrit-H7 17, 754 = A= vh i bsid
[4] DCIF AL E 1. HEAE o.
0: LHEMRE
1: bbb =4
FG Fr i {fifig
3] FGIE rRIT RS S, FOC/BLDC &Ff5— () , 7242 FG Hhlidsid
0: AMffife
1: ffig
FEAE PR VT HE A T TR BE LA BUR = A — kb DD
[2] DCIP 0: 1 ;=i
1: 2 RP=A i
Eb sz DT B s Ul B
[1:0] DCIM B 25T DRV_COMR IF, AR¥E DCIM 4 B I & 75 7= A= vh b
00: ANF=A:=rbllr
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01: FF+J51H
10: FREHM
11: EF/ R

19.2.2 SYST_ARR(0x4064,0x4065)
% 19-2 SYST_ARRH (0x4064) SYST_ARRL (0x4065)
SYST ARR (0x4064, 0x4065)
SYST ARRH (0x4064)
AL 7 6 5 | 4 | 3 2 1 0
K SYST ARR [15:8]

e R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 1 0 1 1 1 0 1
SYST ARRL (0x4065)

A 7 6 5 | 4 | 3 2 1 0

ZFR SYST ARR [7:0]
i R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 1 0 1 1 1 1 1 1
FEB B iR
SYS TICK E#iH
[15:0] SYST ARR T B AR Y SYS_TICK F=AE AR Wi I #H, BRIAH 1ms
- TS AR N: SYS_TICK #5i%=24M/ (SYST_ARR+1)
HUEYEH: 0~65535
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20 Driver
20.1 $R{EiREE
20.1.1  f@f
FU6832 %M & Pre-driver it}
M+OE VCC
i} T
o [JEBE e[ Al
VH > High Side *’EH i
WH > Predriver H PW
DRVOE oo X
Jen N k%LV\‘I '77 Motor
VL o LV
WL > Low Side *% L{
Predrdriver | XL_U A AN [:

N
1 g

20-1 FU6832 PRE-DRIVER HHAE E
3P3N Pre-driver Ixz# -, VCC N5, £ H PUH_PV/H PW & L U/L_VIL W 5]

[ Pre-driver (i 15 5, VEZ H_PU/H_PV/H_PW 5555 UHNH/WH Jy % [ 5% % .DRVOE
R RESG, MOE 2y 3P3N i T idar i Al par, Wl 20-1 .

fic & %5774 DRV_CR () DRVOE=1, f#ifi Pre-driver %itti, Il UH/NVH/WH 2 54 % 1) 3%
% H_PU/M_PV/H_PW 51 IHT-3k3) PMOS ik, UL/NVL/WL 73 mil#i% % L U/L_VIL_W 5l A
F UKz NMOS (i, | PMOS A1 NMOS 4RXzh B LIz .

20.1.2  ighiEhliER

DRV DR 5

ocxREF, [IPEAD
FOC QiPx| || T 70NE

A

0CxL
o

P 20-2 Hi H 4 AR ER i 2 AE 1
Bt & Driver Bt T/ERT, FHFEE DRV_CR %144 MESEL=1, EIfEHL5% ME %&#t

FOC/SVPWM/SPWM #3, 2, JyBLDC %l .
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24 OCS=0 i}, PWM [ Eb#i{E >k B DRV_DR, #i it i\ PWM {552 L OCTxH A5 %, 24 OCxH
1 OCxL [EWH iy, OCTxL AH#H; 24 OCS=1 i}, PWM [HLLEAE R E FOC, #idi PWM

fZ5 52 LL OCTxL NZ%, 4 OCxH Fil OCxL [AI #i iy, OCTxH AR H

20.1.2.1 THEIELBARIR

i DRV_CR Zif74s 1 OCS, I PLIEHE FOC bt 1) = #% LL B FOC_CMPU/V/W B
B LA DRV_DR, X R M LR 152 =26 R 46 PWM 155 OCxREF, H:+' DRV_DR H
T LT HL . 1%, BLDC #54fl. 4i140H CNTR /b H A7, OCXREF it ¥, k2,
KT

ic & DRV_CR Zif£#: 1) OCS=1, i+ FOC ikt (1) =% LLHHE FOC_CMPU/V/W 51H4E
Ee#, AR OCIREF/OC2REF/OC3REF.

cntr

FOC_CMPU

FOC_CMPV |---—-

FOC_CMPW {-----

\J

0 ‘ ‘ t
OCIREF | | ‘ ‘ |

OC2REF

OC3REF

K] 20-3 PWM 4= 54
B DRV_CR Zrff#tff] OCS=0, ki EMHLE{E DRV_DR SitHufs b, A=

5 25 HAH ] ) OC1REF/OC2REF/OC3REF .
145tk = DRV_DR/ DRV_ARRX 100%({# DRV_ARR=750,DRV_DR=375, Il] {525 tt=50%)

20.1.2.2 JEXAEIR

OCXREF SCHRALIX AN« X T AN, W FOC_DTR FFAEas A% T 0, wiffife 740X
N FAEIEEAT A 8bit FIFEX RAS, = /NEIEIALX R A, @ik DRV_DTR ¥ EAEX
A, 24 OCXREF bFHIY AR AERT, OCxL ()3 brfth s HSF-t OCXREF ) EFHT4EiR DRV_DTR
WM A, 24 OCXREF FEEWY RN, OCxH (fSZhnf i i s T Lk OCxREF (1) N Uy AEIR
DRV_DTR 5% & FIIF 1Al A SR GBI B ) KT S BRfan H AROBK B, 826 oL AR IE T ik 9 AN 4EiR , A )
T K FEAN A
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/ FU6832
OCXREF B B B ‘
0CxL ‘ ‘
ol sl Shee s Sbe—
tdolay tdclay tdc]ay td(ﬂay

P 20-4 75 SE XA R EL AN HY

20.1.2.3 WithEge SiRTE

AL E DRV_CMR ZF /7451 xHE A1 XLE, 0] DUZE R4 H AR 30 0 A i ~F 3l 2 4 N B IX (¥ B
M . B G B DRV_CMR FAE48 1) xHP Al xLP it & % H APt . DRV_CMR — Gl i 4/ Fc
B, fENFIT BLDC Jrigdstl, mdidAcE TIMER1 H3if%H] DRV_CMR &3 H Sk shfe,
fid & DRV_CR 27723 f) MESEL=0, EPriHl5]% ME %#% BLDC & Hila, 24 TIM1 224 HeAd 4
i, XFRIFK) TIM1_DBRx ¥ 31 %] DRV_CMR Fltb#i#:f) CMP_CR2[4:3].

[ TIMI DBRx from TIMI |

data update from TIMI

‘0’ 1

[MESEL | [ CMP_CR2[4:3] ][ DRV CMR |
& 20-5 TIM1 H 3% DRV_CMR 1 CMP_CR2[4:3]
fi. & DRV_DR A1 DRV_ARR 747 #%, DRV_CMR 27 1Z 2% ) xHE A1 xLE W] S 1 75 o AN A1 42 45

IJf€, DRV_DR fil DRV_ARR ##i] PWM 5 %5LE,  xHE Al xLE #2175 4 5 .

0CLL mmmEmm
0CUH
0CVL
OCVH | § § i |
0CiL, ‘ ‘ A,
OCHH

0gﬁgigid.>4‘5sﬁgi;id’>4‘522§1;20

20-6 iz HL

0CUL I
OCUH
0CVL I
0CVH
0CIL I
0CHH

U/V/WLE=1

others=0

K] 20-7 FI K
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20.1.2.4 Eimthi{EsE MOE

WOE
OISUL
OCUH )
WOE
OIS gy
OCUL )
WOE DRVOE
OISVII
0CVH Y
1 -
| o
WOE » DRIVER
OISV} >
0CVL AL
1 E—
>
e
WOE
OLSH_
WH
OCUH X
WOE
RUBIIRY,
0CHL b
WOE
_OISH_|
0
OCXH A
WOE
_OTSHL_|
01 x1
0CXL

P 20-8 %t Pl AR B i A
1 6E MOE J&, it SR Tt Beds tu i, M Tl s blim it . 251k MOE J&, i i sRys -t

WEKTRET, HTEH BRI RH, BENLRE.

20.1.2.5 Hah

20.1.2.5.1 EbERECEC R

%W E DRV_SR #7411 DCIM L& ) it Hali 1n) R iHHon g7 Ui Ui, 1% & H UL e
DRV_COMR, %4it¥#1it$Ei% T DRV_COMR, 74 DCIM [ BN~ rh i, dibrds
iC. DCIF it 1. #AExt DCIF 5 0 Al hidric, 5 1 L%
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20.1.2

5.2

DCIM = 01

DCIM = 10

DCIM = 11

DRV COMR

cntr

rrrr ottt

rrrtrr 11t
0 A

DCIF

DCIF

1
1

DCIF

DCIM = 00 (Disable)

DCIF

& 20-9 DRV L ILAC it
FG Hlif

B DRV_SR #rffa: ) FGIE fiifit FG i, rflRE—/E CEMED, AR d:,

20.2 HiFs=

20.2.1

DRV_CR (0x4062)

%< 20-1 DRV_CR (0x4062)

L 7 6 5 4 3 2 1 0
AR DRVEN DDIR FOCEN DRPE 0cs MESEL RSV DRVOE
eyt R/W R/W R/W R/W R/W R/W R R/W
EAiE 0 0 0 0 0 0 0 0
FB 2R T3

TR RE
[7] DRVEN 0: Z%1F

1: ffifE

e QE R

AR LR FE5h 77 1), BLDC A1 FOC 3545 %%, FOC 24z Az B A] 238 J5 1h) (F5 1% FOC it 7
(6] DDIR Bo & BB M) . BLDC FH8ek TIMERL A2 804 ] LLELAE J7 1)

0: IE%%

1. 4%

FOC/SVPWM/SPWM HiHi{ii g
(5] FOCEN 0: %11

1: ffifE

DRV DR JiZ%: #4# G

ERETIAEE S, M-S DRV DR J5, FUEFE IR KA TR FHFa T H: b, &
[4] DRPE {45 DRV_DR J&, HUE %58

0: 2%k

1: ffifE

b SR YR IR $
[3] 0CS 0: DRV DR

1: FOC/SVPWM/SPWM A&
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[2]

MESEL

ME #% AR R g £
0: ME ik T{E7E BLDC F=k,
1: ME B TA/ELE FOC/SVPWM/SPWM 555K

[1]

RSV

TRE

[0]

DRVOE

Driver # i {# fe
0: 21k
1. ffige

20.2.2

DRV_SR(0x4061)

7 20-2 DRV_SR (0x4061)

hr

7

6

5

4

3

FAFK

SYSTIF

SYSTIE

FGIF

DCIF

FGIE

DCIP

DCIM1

DCIMO

e

R/WO

R/W

R/WO

R/WO

R/W

R/W

R/W

R/W

HAE

0

0

0

0

0

FB

ZR

iR

[7]

SYSTIF

SysTick H iz E
AT E 1. RS 0.
0: LHEMRE

1: SYS TICK k=4

(6]

SYSTIE

SysTick Fr{di g

{i e J5 AT P24 SYS TICK H b
0: AMffiRE

1: fifige

[5]

FGIF

FG i lfrbs &

FOC/BLDC #p#6—E (LRI , 724 FGIF fnid
AT E 1. B RS 0.

0: LHEMRE

1o LREh W =4

[4]

DCIF

EL A VT B o Wb 3

Y HUESF T DRV_COMR I, HR4E DCIM Be B HIWriHHor 1), 756 W7 A bz
AL E 1. B RAEE 0.

0: EFFRE

Lo HeBe A

[3]

FGIE

FG rh kg fE

HWrffifef5, FOC/BLDC s —PR8 (HLEHAD , 724 FG Hlidsid
0: AMifif

1: ffge

DCIP

P A LE AL R T T R LA 3808 77 A — o )
0: 1=
L 2 A

[1:0]

DCIM

EUAEE T e - b A8 e
THHUE ST DRV_COMR B, AR#E DCIM (115 B A2 75 7= 2B vh b ic
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00: A=Al
01: FF+J51H
10: FR&EH M
11: EF/ TR
20.2.3 DRV_OUT (0xF8)
7 20-3 DRV_OUT (0xF8)

A 7 6 5 4 3 2 1 0
L MOE RSV OISWL OISWH 0TSVL OISVH 0TSUL OISUH
eyt R/W R R/W R/W R/W R/W R/W R/W

SAH 0 0 0 0 0 0 0 0
FB 2R iR

ER TR

AL TR UVW B IS FRIER . AT E 1 AE 0, RRERH AT A (I

(7] MOE 31.1. 1. 1) B, MfFEEE, RHAfHH.

0: Z&iF, %y SRIE T 25 B OTSUH/OTSVH/OTSWH 1 OTSUL/OISVL/0ISWL
1: fHgE, FHRIET S L BIE
(6] RSV R ¥
WL F %8 H 25 I HL P
[5] OISWL 2% 0ISUH #ik
WH F %8 H 25 A HL S
[4] OLSHH 2% 0ISUH #4ik
VL F %0 H 25 R F P
[3] 0ISVL S 0TSUH Hiik
VH F %0 H 25 ) H P
[2] OISVH S 0TS Hiik
UL F % H 25 R AP
[1] 0ISUL S 0TS Hiik
UH F %8 H 25 T HL P
AL BEE M UH N . 24 MOE=0, % H 25 IR H “F 0% PG I8 (1) MOS .
[0] 0ISUH 0: ML
1: =P
20.2.4 DRV_CMR(0x405C, 0x405D)

7: BLDC #1770, i#id TIMER] 2> [ 5)#5 4] DRV_CMR 27758,

% 20-4 DRV_CMRH (0x405C) DRV_CMRL (0x405D)

DRV_CMRH (0x405C)

fr 7 6 | 5 | 4 3 2 1 0
R RSV WHP WLP VHP VLP
e it} R R R R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0

DRV CMRL (0x405D)

REV_1.5

208

www.fortiortech.com




] Fortior Tech

FU6832

A

6 5 4 3 2 1

0

R

ULP WHE WLE VHE VLE UHE

ULE

#l

R/W R/W R/W R/W R/W R/W

R/W

SAifE

0 0 0 0 0 0

FB

Z K

iR

[15:12]

RSV

TR

[11]

WHP

WA LB B
0: RBTHH
I AR

[10]

WLP

WA B B
0: s A7 2
L R

[9]

VHP

vV AH_E A A A
0: HHFHEK
1: RHEFER

(8]

VLP

VAR AR
0: B FHK
1: RHEFER

[7]

UHP

U A B
0: s A 2
L R

(6]

ULP

U AR
0: Bif A
e R

[5]

WHE

WA L/ A e

0: KM-—FEiH

1. JFJH ——fd AE 4y

VE: 24 WLE A WHE [FII Dy 1, WAH B R R EAMG Y, (RIS E shid ASEX
CURHEAZ, HE— XS T AN, B PIM A

o FrH pwm

[4]

WLE

W AH T i L A R

0: XKM-—25 1L

1: JFE-——ff e

vE: 24 WLE A1 WHE [  1, WAR L R EANG S, R E%H B 3036 A SEIX
LRSS, M —HXHE B AN, B PWM A

o HrH pwm

[3]

VHE

VA b i A R

0: KM-—25 14

1: JFE-——ff e

vE: 4 VLE R VHE [FIRS 24 1, VA B I B AN, R B 3hdd A BEIX
LS, ME—M5HE BANG . B4 PWM A

o Hid pwm

[2]

VLE

VAH T A R
0: KM-—25 1L
L. JFE-——ff e
vE: 24 VLE R0 VHE [EIR 4 1, VA B IHFEANG [R5 B 304 A BEIX

o HrH pwm
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NN e P | iR/ P = s S P w7l o W
U AH F 8 i A R
0: K2k b4
[1] UHE 1: FFa—{ERe%
e 4 ULE F1UHE AN 1, UMLE AR E AN, RIS B3 ASEX . Hi pwm
UFM RS, YIE—HXE B M, EAF PWM AH
U AH T & % A R
0: KM—2k 1L H
[0] ULE 1. HFa-—figein
: 4 ULE F1 UHE [ 9 1, UAH B RHFE AN, FEH S A3EASEX . it pwm
LM NS, 4FE—HXTE B M, B PWM A
20.2.5 DRV_ARR(0x405E,0x405F)
% 20-5 DRV_ARRH (0x405E) DRV_ARRL (0x405F)
DRV _ARRH (0x405E)
AL 7 | 6 5 | 4 | 3 | 2 | 1 | o
4K RSV DRV_ARR[13:8]
KM R R R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
DRV_ARRL (0x405F)
A 7 | e | 5 | 4 [ 3 | 2 | 1 | o
B DRV_ARR[7:0]
) R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FB& E i iR
[15:14] RSV TR
THEES S, v B A RIS BRI O Jexd 550D
DRV 4% M 0 JFEATHELEI DRV ARR/2 — 1, 724 ERiHAE, SR T4 0.
[13:0] DRV_ARR | THE AR : ##ii% fearrier = 48MHz/DRV_ARR
H: LSBIEANO, B51LEEX
DRV_ARR F{f LARS &b 48MHz 115, HUEYEE (0, 16382)
20.2.6 DRV_COMR(0x405A,0x405B)
% 20-6 DRV_COMRH (0x405A) DRV_COMRL (0x405B)
A 7 | e | 5 | 4 3 | 2 | 1 ] o
LR RSV DRV_COMR[11:8]

e it} R R R R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
DRV COMRL (0x405B)

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

LR DRV_COMR[7:0]
A R | rw | wrRw | RN ] R | RW | RW | R
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gfrfg | o ] o | o 0 0 o | o | o
FB B iR
[15:12] RSV R
THE S 0 EL A DU AR
[11:0] | DRV COMR MBS COMR AHZEHS, #R¥E DRV_SR Z7 47881 DCIM A& 75 77 4= LA DL FL S+
' - VLHR St R 2=k = DRV._COMR*4/ DRV ARRx 100%
DRV_COMR [¥){8 DA &b 12MHz 5, BUETEE (0, 4095)
20.2.7 DRV_DR(0x4058,0x4059)
%% 20-7 DRV_DRH (0x4058) DRV_DRL (0x4059)
DRV DRH (0x4058)
Az 7 | s 5 | 4 | 3 | 2 | 1 | o
A FR RSV DRV DR[13:8]
E/apit R R R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
DRV DRL (0x4059)
fir 7 | e | s | 4 | 3 | 2 | 1 | o
2R DRV DR[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
R[N 0 0 0 0 0 0 0 0
FB B FR 9%
[15:14] RSV FRE
Tl i 5 e 1 LA
WS PW 552k
[13:0] DRV DR 542tk = DRV DR/ DRV _ARRx 100% ({f#1¢ DRV ARR=750, DRV DR=375, I &% kt=50%)
' - VE: Y8 S M E ALY, HrH PWM DL B A S, SR A BN,
THF PW AR
DRV_DR FO{E LARH5h 48MHz 45, HUETEE (0, 16382)
20.2.8 DRV_DTR(0x4060)
% 20-8 DRV_DTR (0x4060)
fr 7 | e | s | 4 | 3 | 2 | 1 | o
LR DRV DTR
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR AN 0 0 0 0 0 0 0 0
FB ZFR iR
[7:0] DRV DTR L RSB
: - DTR JAyddi N\ H AN 2 (7] i FEIX 4T /). iR 15 MCU B84 24MHz (41. 67ns)
REV_1.5 211 www.fortiortech.com




Fortior Tech

FU6832

DT= (DTR+1) x 41.67ns

¥¥: 4 DTR=0, AIHAIEX

20.2.9 DRV__CNTR(0x4066,0x4067)
7 20-9 DRV__CNTRH (0x4066) DRV__CNTRL (0x4067)
DRV CNTRH (0x4066)
A 7 6 | 5 | 4 3 | 2 | 1 0
LR RSV DRV CNTR[11:8]
Bt} R R R R R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
DRV CNTRL (0x4067)
fr 7 6 | 5 | 4 [ 3 | 2 | 1 0
4 DRV CNTR[7:0]
By R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FBR B iR
[15:12] RSV Ri
THEHE
[11:0] | DRV__CNTR | CNTR %J R[5 25k = DRV__CNTR*4/ DRV_ARRx 100%
DRV__CNTR fME ARS8 12MHz 55, BUETER (0, 4095)
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21 WDT

BIHER #2E— A TAELE LS_OSC (NFIZH i) I hdd R e 4%, FEA T s R 7
BT, Bilk MCU HBUENLIE DL BT MK TAEREZ: FHabE s, &IRREN ST Ris
17 HETVER S, &I OEE S MCU B4z, ERFPBERNZT. Bl £1E
FRig AT RE T, A% — Bt a) gl 005 T 1A ) 5 I e 3EAT AR 1L, AR 1E7E 1140 58 I i L, AR PRI

G0}

FU6832 AT THAE R SEM M 0 THIRTH , GRS WA 1#4E, Z1Hi 2] FFFC & 1
S — AN 4 4> LS_OSC FMIRIE 518 MCU 847, P M LIRS T WmRB s T+
SEITEE R TV RGE A 55, A TIIER SR = WBOE TR T i 5L BT TR A =4

MCU A7,
21.1 WDT (¥ ==In

1. MCU #EANFHUR R el MR AL N, WDT 45 it 8, (Ei Sl 2w .
2. MCU fEfi it fdy, WDT ¥4tk B sh22
3. WDT & 283 Hif# MCU & 47, H4 RST _SR[RSTWDTH <& —

21.2 WDT ##FixBA

1. FCE CCFG1[WDT_ENJSZIE M, BalEE IS GG
2. WE WDT_ARR, AL ATLATE G S0E 1002 80
3. ERFMIZT T E WDT_CRWDTRFIA 1, EIFAFE | 1H05E I 2418414k,

21.3 WDT 7=
21.31 WDT_CR (0x4026)

#* 21-1 WDT_CR (0x4026)

AL 7 | e | s | 4 | 3 | 2 1 0
R RSV WDTRF
it R R R R R R R R/W
=X DA 0 0 0 0 0 0 0 0
FB B #iR
[7:1] RSV PR ¥

F I aEA bR &
[0] WDTRF 1: ¥IBE T I 3Es
0: AHIEhEL
21.3.2 WDT_ARR (0x4027)
% 21-2 WDT_ARR (0x4027)
o [ 7 ] e [ s ] 4 [ 3 | 2 1 0
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K WDT ARR
2R R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FB B iR
[7:0] WDT_ARR | A MRS, B A T I Eas 3 B 405 AE 1 8 Az,
21.3.3 CCFG1 (0x401E)
CCFG1 (0x401E)
fir 7 | 6 5 " 2 1 0
2 RSV WDT EN RSV
E/apit R/W R/W R/W R/W R/W R/W R/W R
=X DA 0 0 0 0 0 0 0 0
=32 B E1:57)
[7:6] RSV R
WDT fii &g
(5] WDT EN | 0: Z&iF
1. fHge
[4:0] RSV R ¥
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22 RTC S5t
22.1 RTC BXRINEEEE

INT_CTRL =
RTC_TML[7:0] —>| RTC_EN e
RTC IF (active high) IS
RTC_TMH[7:0]— > CNT_PROC = =) 5
IFINT INT OUT >
RTC EN m
(active high) %
K] 22-1RTC F:A T REHE K]
22.2 RTC E{Ei588
HZ%7% RTC_TMH Al RTC_TML, ¥ & RTC %) E #iA
B E RTC_STA[RTC_ENIA 1, ffife RTC 1144,
22.3 RTC FH1==2
22.31  it#4357FE: RTC_TM (0x402C, 0x402D)
% 22-1RTC_TMH (0x402C) RTC_TML (0x402D)
RTC T™M (0x402C, 0x402D)
RTC_TMH (0x402C)
AL | e | s | 4 | 3 | 2 | 1 | o
LA RTC TMH
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 1 1 1 1 1 1 1 1
RTC_TML (0x402D)
fr 7 | e | s | 4 [ 3 | 2 | 1 | o
PR RTC TML
A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 1 1 1 1 1 1 1 1
FB B FR 9%
RTC TH 4 1745
[15:0] RTC T BNJG, RIC i+5#sLL 32768Hz M 0 % F) RTC TM[15:0] J5#i . iy, &N 0 4k
: - SR
A IEAE T BORE, v R R
2232  1=41357F28: RTC_STA (0x402E)
# 22-2 RTC_STA(0x402E)
AL 7 6 5 4 3 | 2 1 0
S RTC EN RTC IF RSV TSOSCEN RSV
e it R/W R/W R/W R/W R R R R
SAiE 0 0 0 0 0 0 0 0
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FB B iR
RTC f#igE
7 RTC EN | 0: %&b
1: ffgE
RTC A Wrkr &
6 RTC_IF | 24 RTCIE Ay 1 B, BbArda H ek r= A4 i, MCU ml 3R 4HiE 0 Bhfr.
24 RTCIE Ay 0 B, A7 G A S = A Ay, (EA7545 b5 &, MCU AT i BiZAx & J5 4% Hi 0.
5 RSV R E
PN BB B et
4 ISOSCEN | 0: N #BIE I phk
L: N EBIS I Bh A i
[3:0] RSV R ¥
22.4 RIS
2241 &N

B A M AR P 21 BN AR M DRI B D R, L b Mg b T E B A7 SCKSEL iR ET B A,
A DL A FAS I e B MR T o A SRR A T — AN 12 AT A s A 4 M A
JEAMKFE .

KHETTE: MCU 5 CAL_STA=1 HEG#ATIMEERE, 152 CAL_BSY Arz& A7 il AR A2 15 58
CAL_BSY=0 £ /R KHELE A, MCU 135U CAL_ARR [¥){E R (5 A PR Bl 82 AR 4 M2 B A AFL

22.4.2 HiFL
7% 22-3 CAL_CRO (0x4044) CAL_CR1 (0x4045)
CAL CRO. CAL CR1 (0x4044. 0x4045)
CAL CRO (0x4044)
AL 7 6 | 5 | 4 3 2 | 1 0
. CAL STA ,
P JCAL BUSY RSV CAL ARR[11:8]
it R/W R R R R/W R/W R/W R/W
=X DA 1 0 0 0 0 0 0 0
CAL CR1 (0x4045)
fr 7 6 | 5 | 4 | 3 2 | 1 0
LR CAL _ARR[7:0]
et} 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
FB LR 9%
CLOCK CAL {#ifg
[15] CAL_STA | 5 1: JHBIIBHELAEDIRE -
/CAL BUSY | #£0: R
BE 1 RoRUELRE IEAEATH .
[14:12] RSV PR ¥
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Bk o4l
0] | cn e | SEFIRIE RS B 4 M R I .

R, UR(E Dy 0 I RoR Jox NARE Bl N, 4B FRF IRt 8 i LR AT
HE AL T8 I P K 18 B PRIN B R ERD
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23 10

23.1 10 &N
B2 a LR 35 M@ A 1O B, 4- 514 P0.0~P0.7, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7,
P4.2, P4.4~P4.5, &~ GPIO ¥y 15 FHI 192 i FIEC B 25 17 2% FH R 2 AN R S I 75 K

23.2 10 ${EiseR

1. ¥ P0.0~P0.7, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, P4.2, P4.4~P4.5 Wi 5|7
1745 PO, P1, P2, P3, P4,

2. PO0_OE, P1_OE, P2_OE, P3_OE, P4_OE i T & P0.0~P3.7 fll P4.2, P4.4~P4.5
(i NS A B . 2 RGBS, i ZS RN RE, BTAE I 10 D#iT LUE R S A
b, #AY 10 R LLERE R .

3. P0.0~P3.7, P4.2~P4.5 ¥n{fife LHiHfH, E#E PO_PU, P1_PU, P2_PU, P3_PU,
P4_PU xS 14z —. Hirf PO.0~P0.2,P1.3~P1.6,P2.1,P3.6~P3.7 b hi FLBHFHAE Z1 4 4.7kQ,
H4x PAD (1 b4 A FHPEE £ 33kQs

4. P1.1/PO.1 W fERE FHrHIFH, FHIHEFHZIN 10kQ, ALE P3_AN[7:6[E 52 G H Gk

5. FrA 10 i D /ERC74 O I fi B £ 4% 1 355 .

6. P0.0~P0.6 [t & A4 T 04N, P1.0~P2.7 "] it B 458 -k 1 %\ INTO A1 INT1
HAT ARG B Dy BT, T R T i BT SO R BT

7. P1.3~P1.7, P2.0~P2.7, P3.0~P3.5 [t B N PAD, L& P1_AN, P2_AN, P3_AN
SRR —. PAD FLE AR PAD J&, XfR. PAD HIATAECERERCE R, w74 P1, P2,
P3 oF I8 {1 AW 1 7 iy IR AS S 0

8. P1.6~P1.7, P2.0~P2.7, P3.0~P3.5 £ O B MRS Fiie @36, P1.3~
P1.5 3ify I ZEAC B OB E R B AN 2 36, AT LARAE SE bR B 7 SRIEF2 BT A

9. =M U. V. W #iti it J5 OCUH/OCVH/OCWH FI OCUL/OCVL/OCWL w] Ak T
TIMER1 #1 FOC #ikt, il ic & DRV_CR arf7#:1) OCS #4171k #%. DRV_OUT % {7 %1 MOE i%
P17 A3 T B (045 R HET-(DRV_OUT 2547 23 ) OISUH/OISVH/OISWH #i OISUL/OISVL/OISWL)
i A2 i P OCUH/OCVH/OCWH F1 OCUL/OCVL/OCWL %3t DRIVER itk

10. DRV_OUT #aif7#4 ) MOE W] DL S S —, R FARY I i 4F 2> 5 35

11. 10 . 5:4%:

a) XHTHTEEMN, GPIO K jegiimik

b)  P0.0: 12C > TIMER4 > LIN > UART > GPIO

c) P0.1: 12C > TIMER4 > TIMER3 > DBG_SIG > LIN > UART > GPIO
d) P0.5: SPI>UART > GPIO
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e) P0.6: SPI>UART > GPIO
f) P0.7: TIMER2 > CMP > SPI >GPIO

23.3 10 172
23.3.1 P0_OE (0xFC)
# 23-1 PO_OE (OxFC)
A T | e | 5 | 4 | 3 | 2 1 0
4 FR PO OF
K 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 B iR
PO. 0~P0. 7 )% 7 H4F e
[7:0] PO OE | 1: #iH
0: #IA
23.3.2 P1_OE (0xFD)
# 23-2 P1_OE (0xFD)
fiz 7 | e | s | a4 | 3 | 2 1 0
2K P1 OE
A 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
FB B iR
P1. 0~P1. 7 W F 5 e
[7:0] P1 OE | 1: %
0: HiA
23.3.3 P2_OE (0xFE)
# 23-3 P2_OE (OxFE)
fir 7 | 6 | 5 | 4 | 3 2 1 0
LK P2 OF
Byt R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
FB B iR
P2. 0~P2. 7 W% 7% H i GE
[7:0] P2 OE 1: i
0: HiA
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23.34 P3_OE (O0xFF)
% 23-4 P3_OE (OxFF)
fi 7 [ 6 [ 5 [ 4 [ 3 [ 2 1 0
4 FR P3 OF
ey 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
FB ZFR Eiipy
P3. 0~P3. 7 75 A B
[7:0] P3 OF 1: i
0: A
23.35 P4 _OE (0xE9)
#* 23-5P4_OE (0xE9)
fir 7 | 6 5 4 3 2 1 0
L HR RSV P4 OE[5] P4 OE[4] RSV P4 OE[2] RSV RSV
eyt R R R/W R/W R/W R/W R R
EAiE 0 0 0 0 0 0 0 0
FB BFR
[7:6] RSV N
P4. 2~P4. 5 {8 74 HF R
[5:2] P4 OE | 1: %
0: HiA
[1:0] RSV R
23.3.6 P1_AN (0x4050)
% 23-6 P1_AN (0x4050)
fr 7 | e | 5 | 4 3 2 1 0
LA P1 AN HBMOD RSV ODE1 ODEO
it R/W R/W R/W R/W R/W R R/W R/W
EAiE 0 0 0 0 0 0 0 0
FB L HR 9%
P1. 7~P1. 4 (AR 2048 e
[7:4] P1 AN 1. ffiag
0: 2%k
P1. 3t E, 5 P1 OF. 3 A& € P1. 3 IThfesi.
HBMODE P1 OE.3 P1. 3
0 0 AR ITIN
0 1 st
(3] HBMOD 1 0 R
Brerom ks, S ] SR R K
1 1 g, HFrHARMIEEhEE J1H ‘01 v
Hr A,
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[2] RSV PR
PO. 1 KRR IT#% (open drain) {#fE
(1] ODE1 1: fHgE
0: %%k
PO. 0 HIYRHR T % (open drain) {#fE
(0] ODEO 1: fHgE
0: %%k
23.3.7 P2_AN (0x4051)
% 23-7 P2_AN (0x4051)
fr 7 6 | 5 | 4 | 3 | 2 1 | o
LA P2 AN
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
=45 2R ik
P2. 7~P2. 0 FBIUEL 048
[7:0] P2 AN 1: ffigE
0: %%
23.3.8 P3_AN (0x4052)
% 23-8 P3_AN (0x4052)
fr 7 6 5 | 4 | 3 | 2 1 | o
B P11 PL PO1 PL P3 AN
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FB ZFR iR
P1. 1 Nz B RE
[7] P11 PL (1) g;’;
VE: AREFIRERE P11 AR R g R
PO. 1 N HEPHAE AE
(6] P01 PL (1) gf’;
vE: AREFIRERE PO. 1 [ AR R g R
P3. 5~P3. 0 (AU 2018 B
[5:0] P3 AN 1. f#iag
0: 2%k
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23.3.9 P0_PU (0x4053)
#* 23-9 P0_PU (0x4053)
AL 7 6 5 | 4 | 3 | 2 1 | o
PR PO PU
Byt 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
=42 B 197}
PO. 7~P0. 0 [¥]_bF57 E BHAE A
[7:0] PO PU | 1: f#igE
0: Z%11
23.3.10 P1_PU (0x4054)
% 23-10 P1_PU (0x4054)
fir 7 6 5 | 4 | 3 | 2 1 | o
LR PL PU
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
=32 R E1:57)
P1. 7~P1. 0 () k37 e BHAE A
[7:0] PL PU | 1: f#igE
0: %11
23.3.11 P2_PU (0x4055)
% 23-11 P2_PU (0x4055)
AL 7 6 5 | & | 3 | 2 1 | o
LR P2 PU
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
FB 2 iR
P2. 7~P2. 0 [¥)_b-F57 H BHAE A
[7:0] P2 PU | 1: f#ige
0: 211
23.3.12 P3_PU (0x4056)
% 23-12 P3_PU (0x4056)
AL 7 6 5 | 4 | 3 | 2 1 | o
GHR P3 PU
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
FB B \ iR
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P3. 7~P3. 0 () _-F7 B BHAE A
[7:0] P3 PU | 1: f#igE
0: %11
23.3.13 P4_PU (0x4057)
% 23-13 P4_PU (0x4057)
L 7 6 5 4 3 2 0 0

L HR RSV P4 PU[5] P4 PU[4] RSV P4 PU[2] RSV RSV

Byt R R/W R/W R/W R/W R R

R[] 0 0 0 0 0 0 0 0

FB B E1:57)

[7:6] RSV N

P4.5~P4. 4, P4.2 iy by HAFRE
[5:2] P4 PU 1: ffigE
0: %%

[1:0] RSV R ¥

23.3.14 PH_SEL (0x404C)

% 23-14 PH_SEL (0x404C)

L 7 6 5 4 3 2 1 0
4R SPITMOD UARTIEN | UART2EN T4SEL T3SEL T2SEL T2SSEL RSV
et R/W R/W R/W R/W R/W R/W R/W R
EAiE 0 0 0 0 0 0 0 0
FB B FKR 197

SPT ML A 32 5 7E K 326 52 i A2 A BELAS
SPT MMLR %5 5
7] SPINOD Vo feom b, SPT Rikse e, MISO EPIAb T4t IR
L FERMHLES, SPT Kik5EEE)E, MISO &b T .
P0. 5 (TXD) /P0. 6 (RXD) ¥ I & F 4 UART
UART1 {#
[6] UARTLEN 0: UARTI Dhfezs L
1. UARTI ZhfEf¥fE
P3. 7(TXD) /P3. 6 (RXD) ¥ 143 F >N UART
UART2 f#i B
[5] UARTZEN 0: UART2 I)jfezs
1. UART2 ThfEf¥ifiE
Uity &2 F N TIM4
TIMER4 % O {H B8
[4] T4SEL 0: ANfifige
1: PO.1 B PO.0 (Thfekt# PH_SEL1[T4CT]=1) {EJy TIMER4 (K% N
E: i DRSS 10 BE U
[3] T3SEL Uity & FH N TIM3
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TIMERS 3 {5 fig
0: ANfifife

1: P1.18{PO.1 (Thieks# PH SEL1LT3CT]=1) fEJy TIMERS (K% N H

e I AR Z% 10 #AF U

Uity 1 & F N TIM2
TIMER2 ¥ I fE
(2] T2SEL 0: P1.01F A GPIO
1: P1.0 {EA TIMERZ (% N H
uii & A TIM2S
TIMER2 ¥ 1 2 f#ifg
[1] T2SSEL | 0: PO.7 {34 GPTO
1: PO. 7 YEA TIMER2 [ L1 2 i N
VE: TIMER2 fRSeZfum, H UG bR astmt, FUGE SPT ) MISO
[0] RSV PR ¥
23.3.15 PH_SEL1 (0x404D)
% 23-15 PH_SEL1 (0x404D)
fiz 7 | e | s | 4 | 3 2 1 0
SR RSV SPICT T4CT T3CT
Byt R R R R R/W R/W R/W
S 0 0 0 0 0 0 0 0
FB B FR i
[7:3] RSV TR 7
SPI ThREH:H%
[2] SPICT | 0: IhREAE:#, PO.5 YEJ9 SCLK, PO. 6 A MOST
1: Thee##, PO.5(SCLK)>P0.0 P0.6(MOSI) >P0. 1
TIMER4 ThEs#:Fs
(1] T4CT 0: IhEEAEERE, {8 PO. 1 /9 TIMERA [ro% N4 4
1: DiRei6#%, 14 PO. 0 £ TIMERA (% N
TIMERS LR
[0] T3CT 0: ThEEAREERS, {8 P1. 1 1€y TIMER3 (% Nt
1: DiReiE#%, {4 PO. 1 {EK TIMERS (% N H
23.3.16 PO (0x80) /P1 (0x90) /P2 (0xAO0) /P3 (0xBO0) /P4(0xES8)

Ui V4 L 257798 PO/1/2/3/4 32475151, RMW . (read-modify-write) $54-15 ] () /& 2F FE 2% 1)
B (RMW 5420, HAbsE U512 PORT & J#.

* 23-16 PO/P1/P2/P3/P4

PO (0x80) /P1 (0x90) /P2 (0xA0) /P3 (0xBO) /P4(0xE8)

(A 7 6 5 4 3 2 1 0
2 F GPx[7] GPx[6] GPx[5] GPx[4] GPx[3] GPx[2] GPx[1] GPx[0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R[] 0 0 0 0 0 0 0 0
REV_1.5 224 www.fortiortech.com




Fortior Tech

FU6832
FHRBAR ThRefid R/W VItH1E
PO[7:0] uhi 257 %8 0 R/W 0x00
P1[7:0] Uiy 1 2 f7 4 1 R/W 0x00
P2[7:0] Uity 1 29 F7 7 2 R/W 0x00
P3[7:0] i & A7 %% 3 R/W 0x00
P4[5:2] Uity 1 2547 7 4 R/W 0x00

e sl P4 3R 4 4 PIN, XN P4 it 27 47 45 9 PA[5:2].

& 23-17 read modify write instructions

8 ThREHA

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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24 ADC
24.1 ADC f@ft

FU6832 ZF11 ADC & —A 12 AR UGEIT A7 4% (SAR) ADC, PIHBSCHF 15 ANiliE, KA AN
JiFERAE CRIAA ADO 4RIKE] AD14), SRFEGE I SCREA X F AL I iy 5. Herh ADO~AD13 A
5| ADC 33, AD14 24 VCC 5| fiZeid ADC_CRURATTO] Bt & HiFHZ> i b J5 BL#EIA N ADC 347 RAE. 34
DRV_CR[FOCEN]{# i J5, iHi& ADO/AD1/AD2/AD4/AD14 WJ DLz Fffil & AR A, AD2 A1 AD14 JEit
FOC_CRO[UCSEL]Av e 43 Herp — AN FH T~ BEZR R R il R SRAE P A 3B fl R SR AR 45 SR ] 5 Dy 7 IR B xet
Fo

24.2 ADC {EE

ADC MASK[14:0]

P2. 0/ADO <X F——>
P2. 3/AD1 ——»
P2. 4/AD2 < ——»
P2. 5/AD3 [ > F——»
P2. 7/AD4 [ ——»
P3. 2/AD5 < ——»
P3. 3/AD6 < ——>
P3. 4/0D7T)H—  mUx
P2. 1/AD8 <F——>
P1.6/AD9 < F——>
P1. 4/AD10 X —>»
P2. 6/AD11 < }——»
P1.3/AD12 D<——»

P1.5/AD13E<}—————>//////////

K 24-1 ADC % % & H 3 HE &

Y

ADC

<
)
(@]

==X
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ADC_CR
= | = DU>
g g (':; :5 :5 Interrupt to MCU
= =ElC|er—— >
m | Hlog| o
Z (= %

—

VDD5
DRV CR[FOCEN]=1 I
ADO/AD1/AD2/AD4/ | VREF
AD14 Trigger ?

v ADCO_DRH/DRL |
From ' 19-Bit SAR | _ADC1 DRH/DRL |
AMUXO0 ADC
? ADC14_DRH/DRL |
ADC_SCYC

K 24-2 ADC ThAeHE R
24.3 ADC $&{Ei%BH
Bt E2r /4 ADC_CRIADCBSY]H 1 IR BEATINF HRAERE, 2 FOC Zhfg/ah)aE,
Fi PR L Bl )N i R A SR DASE REFRLIR B I 7, i R 45 5 e 1 B S P iR A 2K
fil R RAER e 2 LU 3 R e s, AlURURR 5T FOC #i.

2431  |BEFERERR

ADC MASK
ADCEN
C - Clear 0 By Hardware
ADCBSY <€—SET 1 START ADC
ADCDRO Sar;lrl:]Ling Conversion e — ‘
ADCRI T — 1 4> MCU Read Results

Kl 24-3 ADC i 5 345 KA 7 E
n
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ADC_ MASK
ADCEN
- Clear 0 By Hardware
ADCBSY <€ SET 1STARTADC
ADCDRO Sa:jrpr)]Ling Conversion e —_— ‘
ADCDR1 SR | canverson T > MCU Read Results

24-3 i, fa7h ADC #1E
® KE LGN ADC 2% i+ ADCREF

VB0 R IR (14 5 Bl 1 27 A7 2 ADC_MASK

W B A I A I R RE b B A i (B MEA 3)

% # ADC_CR #Ff##= 1) ADCEN £ 1

¥ & ADC_CR 17 #%(*) ADCBSY £~ 1 J5, ADC 145 T.AF

4 ADCBSY % i) UL ADC # 4 4

ADC e He Iy AR 8 ek R (10 BT 5 MR B w3 CRI 24 {6 g CH2/3/4 JiF , I UCRAE e e CH2/3/4,
SRIGTELHL ADCBSY 2 5 S U i e g 50

2432  ARFREFERET

JE 5 FOC Dife)s, ADC W E FHUHLIRE) 5 E2 A Z1 F 3 fid % ADC SRAT: o fih A RAFAS 205 I 4514
SRAFR AT R EAT, P R 15 B UG TR 7 b A [ R 2 b e, AL R B S5 5 4 A =) ADC
WIEANHES.

#5530 FOC Thfig (BCHE DRV_CR[FOC_EN1=1), FOC ks 35 5l ADC FEH 78 75 5 it i e ok %
ADC SKA¥, JFHRFEIME A 3% % FOC #E. AD2 A1 AD14 J@ it FOC_CRO[UCSEL] ik £ —ANHF
REZ L fid R
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(" Start ADC SETUP )

ADO/AD1/AD2/AD4 Channel Enable

ADC MASK EN Enable or Disable

DRV_CR[FOC_EN] =1

ADCO_DR->FOC_TA  ADC1_DR->FOC_IB
ADC4_DR->FOC_IC
ADCZ2_DR or ADC14 DR->FOC_UDCFLT

24-4 ADC REffih & RAERIZ
WKl 24-4 fros, 4 ADC 8318 0/1/2/4 {58, I HAE FOC (R85, 1T FOC MR ik i KA

I EAEBAE R

2433  SuhEEREs

i f7# ADC_DRH I ADC_DRL & R 458 U ADC i Hh 4 AR 1 = 3 AR 3
el vT LARYE ADC_CR[IADCALIGN & FAT R 558U IR mhLxs 55 . HAM 0 2 VREF, it X
W R F7~. ADC_DRH 1 ADC_DRL 271785 1 A A FH 1 57 45 B M 0.

LIPNGENES AxE55 FER R 57
ADC CR[ADCALIGN]=0 | ADC CR[ADCALIGN]=I

0 0x0000 0x0000
VREF/2 0x0800 0x4000
VREF 0xOfff 0x7ff8
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24.4 ADC HiF=E

24.4.1 ADC_CR(0x4039)

% 24-1 ADC_CR (0x4039)

AL 7 6 5 4 | 3 2 1 0
4 FR ADCEN ADCBSY ADCRATIO RSV ADCALIGN ADCIE ADCIF
iyl R/W R/W1 R/W R/W R/W R/W R/W R/W

HAE 0 0 0 0 0 0 0 0
FB& B iR
f§igE ADC
[7] ADCEN 0:2%1k,
1:f#EE,
ADC 23 & ADC ITA% &
MCU #1E ADC B} %2565 ADCEN 7, L EK#ER LT, 55 ADCBSY #EAT#:#k. MCU 5 1 J5HF
6] ADCESY 46 ADC HEfe, s SEREAE H 307 0. MCU t AT DR A LA T ADC A2 75 4b T # e it
. HIMI O8N I MCU 5 1 e e A MCU RATE 1, 50 BE X, B
Fom ADC IRAS .
ADC_MASK=0 FJ B4 5 1 o o
AD14 3R VCC HE H s FH 43 Hs bb

[5] ADCRATIO | 0: 1/12 %)%
1: 1/6.5 0%

[4:3] RSV (N

ADC H3E IR = At 551 e

[2] ADCALIGN | 0: ADC ##lEA X535 (ADC 45 5B4F ADCx DR[11:0]) &
1: ADC #dlE vt 5% (ADC 45 57E ADCx DR[14:3]) o (TRIG B ASZ50)
ADC Hl i fE. FFJH ADCIF &7 1A MCU KW th.  CIME TRIG A K

[1] ADCIE 0:2% 11,

1:ffigE.
ADC bR &
0] ADCIE A YR ADC #5458 BEISE, 45 ADCTE=1 N[5 MCU &2 ADC Wi 544 . A7 AN3Z ADCIE %)
0: AR ADC H e K52 ke,
L ARIR ADC B ff5e ke,
24.4.2 ADC_MASK={ ADC_MASKH, ADC_MASKL} (0x4036~0x4037)
%% 24-2 ADC_MASK={ ADC_MASKH, ADC_MASKL} (0x4036~0x4037)
ADC_MASKH (0x4036)

{I7A 7 6 5 4 3 2 1 0
24 FR RSV CH14EN CHIL3EN CHI12EN CHI1EN CH10EN CHIEN CHSEN
B R R/W R/W R/W R/W R/W R/W R/W

=XKL 0 0 0 0 0 0 0 0
ADC_MASKL (0x4037)

fir 7 6 5 4 3 2 1 0
AR CH7EN CH6EN CH5EN CHAEN CH3EN CH2EN CHIEN CHOEN
e R/W R/W R/W R/W R/W R/W R/W R/W

XA 0 0 0 0 0 0 0 0
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FB AR iR
[15] RSV TREA A7
[14] CHI4EN | ADC 55 14 WIEfERE, Wi XA FOC H 3l RFEREL H R ThRE, CHI4EN LREFCE N 1
[13] CHI3EN | ADC %5 13 i@iEféfe
[12] CHI2EN | ADC % 12 JBiEf#ifE
[11] CHL1EN | ADC &5 11 i@iEféfe
[10] CHIOEN | ADC &5 10 i@ féfe
[9] CH9EN | ADC %8 9 JBiEfHifE
[8] CHSEN | ADC % 8 i@ iEfdifik
[7] CH7EN | ADC %5 7 i@ iEffifik
[6] CHBEN | ADC 5 6 JBiE{HifE
(5] CH5EN | ADC % 5 i@ iEfifik
[4] CH4EN | ADC % 4 i@ iEffifg
[3] CH3EN | ADC % 3 i#iE{#ifE
[2] CH2EN | ADC 55 2 @i ffifE, Wi HAHH FOC B3I REFRELE R ThAE, CH2EN EFHRME N 1
[1] CHIEN | ADC %5 1 imiEfEifE
[0] CHOEN | ADC % 0 i#iEfHifE
24.4.3 ADC_SCYC={ADC_SCYCH[3:0],ADC_SCYCL}(0x4035[5:2],0x4038)
7 24-3 ADC_SCYC={ADC_SCYC[11:8],ADC_SCYCL}(0x4035[5:2],0x4038)
ADC_SCYC={ADC SCYC[11:8], ADC SCYCL} (0x4035[5:2], 0x4038)
ADC_SCYCL (0x4038)
fir T | 6 | 5 | 4 3 [ 2 | 1 ] 0
KR ADC_SCYCL [7:4] ADC_SCYCL [3:0]
HKA R/W R/W R/W R/W R/W R/W R/W R/W
B=EDA(:! 0 0 1 1 0 0 1 1
FR S| B
ADC KFEJE A &, i#iE ADS. AD9. AD10. AD11. AD12. AD13 L% HE.
ADC_SCYC [11] = O A,
JEJE AD8. AD9. AD10. AD11. AD12. AD13 SRFfFE AN ADC_SCYC [10:8] 4™ ADC B &4 &
ADC_SCY | #1
811 ory187 | ape seve 117 = 18,
JEJE AD8. AD9. AD10. AD11. AD12. AD13 KR (ADC_SCYC [10:8]%8 + 7 )/
ADC i i 3
AT BILALE 0x4035[5:2]
ADC RAEFAIAV E , i8Il AD5. AD6. AD7. AD14 3LFIRE.
ADC SCY AD(‘ZTSCYC [7]1 = 0 i, B
[7:4) | (7:4] iHIE AD5. AD6. AD7. AD14 SRFEE Iy ADC_SCYC [6:4]14 ADC I £ fi i o
' ADC_SCYC [7] = 18,
JEIE AD5. AD6. AD7. AD14 KAEJH A (ADC_SCYC [6:4]%8 + 7 )~ ADC I & 1
ADC RAEA A E , J8iE ADO. AD1. AD2. AD3. AD4 J:HXHE.
ADC SCY AD(‘ZTSCYC [3] = 0K, B
[3:0] CL [3:0] JEIE ADO. AD1. AD2. AD3. AD4 SRAEJE AN ADC_SCYC [2:0]4~ ADC o & & .

ADC _SCYC [3] = 1/,
JHIE ADO. AD1. AD2. AD3. AD4 RN (ADC_SCYC [2:01%8 + 7 ) AN ADC 44 J& A

REV_1.5

231 www.fortiortech.com




Fortior Tech

FU6832

24.4.4 ADCO_DR={ADC0_DRH,ADCO0_DRL} (0x0300~0x0301)

7 24-4 ADCO_DR={ADCO_DRH,ADC0_DRL} (0x0300~0x0301)
ADCO DR={ADCO DRH, ADCO DRL} (0x0300~0x0301)
ADCO DRH (0x0300)

L 7 6 5 4 3 2 1 0
2 DH[7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DH[0]
Byt R R R R R R R R

EAE 0 0 0 0 0 0 0 0
ADCO DRL (0x0301)

L 7 6 5 4 3 2 1 0
A FR DL[7] DL[6] DL[5] DL [4] DL[3] DL[2] DL[1] DL[0]
gt R R R R R R R R

AN 0 0 0 0 0 0 0 0
=45 2R ik

AR B ADC F5 ¥ 52 /il Jm, ADC JBIE 0 B ss 1
[15:8] ADCO DR | %#@AR#% ADCALIGN JE4ExF 5% 75 =X,

VE: LA BB S ADC 45 AN S T B 2 A A

24.45 ADC1_DR={ADC1_DRH, ADC1_DRL} (0x0302~0x0303)
7 24-5 ADC1_DR={ADC1_DRH, ADC1_DRL} (0x0302~0x0303)
ADC1 DR={ADC1 DRH, ADC1 DRL} (0x0302~0x0303)
ADC1 DRH (0x0302)

L 7 6 5 4 3 2 1 0
LA DH[7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DH[0]
eyt R R R R R R R R

EAiE 0 0 0 0 0 0 0 0
ADC1 DRL (0x0303)

L 7 6 5 4 3 2 1 0
2K DL[7] DL[6] DL[5] DL [4] DL[3] DL[2] DL[1] DL[0]
et R R R R R R R R

R[N 0 0 0 0 0 0 0 0
FB LR 197
AR B ADC #5525, ADC JEIE 1 34 ss 1)
[15:8] ADC1 DR | r#E#E4 ADCALIGN 35557 =X,
VE: 8 EBE I ADC 45 BN S T E % A 2%
REV_1.5 232 www.fortiortech.com




Fortior Tech

FU6832
24.4.6 ADC2_DR={ADC2_DRH, ADC2_DRL} (0x0304~0x0305)
# 24-6 ADC2_DR={ADC2_DRH, ADC2_DRL} (0x0304~0x0305)
ADC2 DR={ADC2 DRH, ADC2 DRL} (0x0304~0x0305)
ADC2 DRH (0x0304)

L 7 6 5 4 3 2 1 0
2 DH[7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DH[0]
Byt R R R R R R R R

EAE 0 0 0 0 0 0 0 0
ADC2 DRL (0x0305)

L 7 6 5 4 3 2 1 0
A FR DL[7] DL[6] DL[5] DL [4] DL[3] DL[2] DL[1] DL[0]
gt R R R R R R R R

LR A (=N 0 0 0 0 0 0 0 0
=45 2R ik
AR B ADC #5 ¥ 52 1l Jm, ADC JHIE 2 Befss 1}
[15:8] ADC2 DR | %#@AR#% ADCALIGN 3E4ExF 5% 75 =X,
VE: LA BB S ADC 45 AN T B 2 A A
24.4.7 ADC3_DR={ADC3_DRH, ADC3_DRL}(0x0306~0x0307)
# 24-7 ADC3_DR={ADC3_DRH, ADC3_DRL}(0x0306~0x0307)
ADC3 DR={ADC3 DRH, ADC3 DRL} (0x0306~0x0307)
ADC3 DRH (0x0306)

L 7 6 5 4 3 2 1 0
LA DH[7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DHL0]
eyt R R R R R R R R

EAiE 0 0 0 0 0 0 0 0
ADC3 DRL (0x0307)

Hr 7 6 5 4 3 2 1 0
2K DL[7] DL[6] DL[5] DL [4] DL[3] DL[2] DL[1] DL[0]
et R R R R R R R R

R[N 0 0 0 0 0 0 0 0
FB LR 197
) W AFJE Bl ADC #4558 5, ADC IBiE 3 Fegh R
[15:8] 1 ADC3DR |y seebersm ADCAL TGN S B4 3% 070
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24.4.8 ADC4 DR={ADC4_DRH, ADC4_DRL} (0x0308~0x0309)
% 24-8 ADC4_DR={ADC4 DRH, ADC4 DRL} (0x0308~0x0309)
ADC4 DR={ADC4 DRH, ADC4 DRL} (0x0308~0x0309)
ADC4 DRH (0x0308)

L 7 6 5 4 3 2 1 0
2 DH[7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DH[0]
Byt R R R R R R R R

EAE 0 0 0 0 0 0 0 0
ADC4 DRL (0x0308)

L 7 6 5 4 3 2 1 0
A5 DLI[7] DLI6] DL[5] DL [4] DL[3] DL[2] DL[1] DL[0]
gt R R R R R R R R

AN 0 0 0 0 0 0 0 0
=45 2R ik

AR B ADC F5 ¥ 52 il Jm, ADC JBIE 4 Bfss 1}
[15:8] ADC4 DR | %#@AR#E ADCALIGN 3EHExF 5% 75 =X,

VE: LA BB S ADC 45 AN T B 2 A A

24.4.9 ADC5_DR={ADC5_DRH, ADC5_DRL} (0x030A~0x030B)
7 24-9 ADC5_DR={ADC5_DRH, ADC5 DRL} (0x030A~0x030B)
ADC5 DR={ADC5 DRH, ADC5 DRL} (0x030A~0x030B)
ADC5 DRH (0x030A)

L 7 6 5 4 3 2 1 0
R DH[7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DH[0]
eyt R R R R R R R R

EAiE 0 0 0 0 0 0 0 0
ADC5 DRL (0x030B)

L 7 6 5 4 3 2 1 0
2K DL[7] DL[6] DL[5] DL [4] DL[3] DL[2] DL[1] DL[0]
et R R R R R R R R

R[N 0 0 0 0 0 0 0 0
FB LR 197
) AR Bl ADC #5 ¥ 52 5, ADC JBIE 5 sk 1
[15:8] 1 ADCEDR | st ADCAL TGN B4 3% )70
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24.4.10 ADC6_DR={ADC6_DRH, ADC6_DRL} (0x030C~0x030D)

3% 24-10 ADC6_DR={ADC6_DRH, ADC6_DRL} (0x030C~0x030D)

ADC6_DR={ADC6_DRH, ADC6_DRL} (0x030C~0x030D)

ADC6_DRH (0x030C)

A 7 6 5 4 3 2 1 0
2K DH[ 7] DH[6] DH[5] DH[ 4] DH[3] DH[2] DH[1] DH[0]
2R R R R R R R R R
=EDAIEN 0 0 0 0 0 0 0 0
ADC6_DRL (0x030D)

(VA 7 6 5 4 3 2 1 0
4R 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

XA 0 0 0 0 0 0 0 0
FBR B iR

B R 3 ADC e 5E 5, ADC JlIE 6 F 2k
L16:8] | ADCODR | ke ADCALIGN bRt 77 3%
24.4.11 ADC7_DR={ADC7_DRH, ADC7_DRL} (0x030E~0x030F)
7 24-11 ADC7_DR={ADC7_DRH, ADC7_DRL} (0x030E~0x030F)
ADC7 DR={ADC7 DRH, ADC7 DRL} (0x030E~0x030F)
ADC7 DRH (0x030E)

A 7 6 5 4 3 2 1 0
4k DH[ 7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DH[0]
et R R R R R R R R

=EDAIEN 0 0 0 0 0 0 0 0
ADC7 DRL (0x030F)

1 7 6 5 4 3 2 1 0
4R DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
HRAH R R R R R R R R

XA 0 0 0 0 0 0 0 0
FB& B iR

B )a sl ADC He 4 5e i J5, ADC JEIE 7 Hsh R
L16:8] 1 ADCTDR | ke ADCALIGN bRt 77 5%
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24.4.12 ADC8_DR={ADC8_DRH, ADC8_DRL} (0x0310~0x0311)

# 24-12 ADC8_DR={ADC8 DRH, ADC8 DRL} (0x0310~0x0311)
ADC8 DR={ADC8 DRH, ADC8 DRL} (0x0310~0x0311)
ADC8 DRH (0x0310)

A 7 6 5 4 3 2 1 0
2K DH[ 7] DH[6] DH[5] DH[ 4] DH[3] DH[2] DH[1] DH[0]
2R R R R R R R R R

=EDAIEN 0 0 0 0 0 0 0 0
ADC8 DRL (0x0311)

(VA 7 6 5 4 3 2 1 0
4R 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

XA 0 0 0 0 0 0 0 0
FBR B iR
B R 3) ADC 58 85, ADC JIE 8 He sk
L16:8] | ADCSDR | ke ADCALIGN bRt 77 3%
24.4.13 ADC9_DR={ADC9 DRH, ADC9 _DRL} (0x0312~0x0313)
7 24-13 ADC9_DR={ADC9 DRH, ADC9 DRL} (0x0312~0x0313)
ADC9 DR={ADC9 DRH, ADC9 DRL} (0x0312~0x0313)
ADC9 DRH (0x0312)

A 7 6 5 4 3 2 1 0
4k DH[ 7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DH[0]
et R R R R R R R R

=EDAIEN 0 0 0 0 0 0 0 0
ADC9 DRL (0x0313)

1 7 6 5 4 3 2 1 0
4R DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
HRAH R R R R R R R R

XA 0 0 0 0 0 0 0 0
FB& B iR
B )a sl ADC He 4 5e i J5, ADC JEIE 9 Bish R
L16:8] 1 ADCODR | ke ADCALIGN bRt 377 5%
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24.4.14 ADC10_DR={ADC10_DRH, ADC10_DRL} (0x0314~0x0315)
7% 24-14 ADC10_DR={ADC10_DRH, ADC10_DRL} (0x0314~0x0315)
ADC10 DR={ADC10 DRH, ADC10 DRL} (0x0314~0x0315)
ADC10 DRH (0x0314)
A 7 6 5 4 3 2 1 0
2K DH[ 7] DH[6] DH[5] DH[ 4] DH[3] DH[2] DH[1] DH[0]
2R R R R R R R R R
=EDAIEN 0 0 0 0 0 0 0 0
ADC10 DRL (0x0315)
(VA 7 6 5 4 3 2 1 0
4R 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
XA 0 0 0 0 0 0 0 0
FBR B iR
A JE B ADC FE e 5E i 5, ADC JlIE 10 # i sh
L15:8] 1 ADCIODR | ke ADCALIGN bkt 77 3%
24.4.15 ADC11_DR={ADC11_DRH, ADC11_DRL} (0x0316~0x0317)
7 24-15 ADC11_DR={ADC11_DRH, ADC11_DRL} (0x0316~0x0317)
ADC11 DR={ADC11 DRH, ADC11 DRL} (0x0316~0x0317)
ADC11 DRH (0x0316)
A 7 6 5 4 3 2 1 0
4k DH[ 7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DH[0]
et R R R R R R R R
=EDAIEN 0 0 0 0 0 0 0 0
ADC11 DRL (0x0317)
fir 7 6 5 4 3 2 1 0
4R DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
HRAH R R R R R R R R
XA 0 0 0 0 0 0 0 0
FB& B iR
B Ja Bl ADC He 4 5e i J5, ADC JEIE 11 #5 s R
L16:8] 1 ADCLLDR | ke ADCALIGN b %t 377 5%
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24.4.16 ADC12_DR={ADC12_DRH, ADC12_DRL} (0x0318~0x0319)
7% 24-16 ADC12_DR={ADC12_DRH, ADC12_DRL} (0x0318~0x0319)
ADC12 DR={ADC12 DRH, ADC12 DRL} (0x0318~0x0319)
ADC12 DRH (0x0318)
A 7 6 5 4 3 2 1 0
2K DH[ 7] DH[6] DH[5] DH[ 4] DH[3] DH[2] DH[1] DH[0]
2R R R R R R R R R
=EDAIEN 0 0 0 0 0 0 0 0
ADC12 DRL (0x0319)
(VA 7 6 5 4 3 2 1 0
4R 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
XA 0 0 0 0 0 0 0 0
FBR B iR
A JE B ADC FE e 5E i 5, ADC JlIE 12 #ihsh
L16:8] | ADCIZDR | ke ADCALIGN bRt 377 3%
24.4.17 ADC13_DR={ADC13_DRH, ADC13_DRL} (0x031A~0x031B)
7 24-17 ADC13_DR={ADC13_DRH, ADC13_DRL} (0x031A~0x031B)
ADC13 DR={ADC13 DRH, ADC13 DRL} (0x031A~0x031B)
ADC13 DRH (0x031A)
A 7 6 5 4 3 2 1 0
4k DH[ 7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DH[0]
et R R R R R R R R
=EDAIEN 0 0 0 0 0 0 0 0
ADC13 DRL (0x031B)
fir 7 6 5 4 3 2 1 0
4R DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
HRAH R R R R R R R R
XA 0 0 0 0 0 0 0 0
FB& B iR
YA )a Bl ADC He 4 5e i J5, ADC JEIE 13 #5 g R
L16:8] 1 ADCIS.DR | ke ADCALIGN b %t 377 5%
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24.4.18 ADC14_DR={ADC14_DRH, ADC14_DRL} (0x031C~0x031D)

% 24-18 ADC14_DR={ADC14_DRH, ADC14_DRL} (0x031C~0x031D)

ADC14 DR={ADC14 DRH, ADC14 DRL} (0x031C~0x031D)

ADC14 _DRH (0x031C)

A 7 6 5 4 3 2 1 0
2K DH[ 7] DH[6] DH[5] DH[ 4] DH[3] DH[2] DH[1] DH[0]
2R R R R R R R R R

=EDAIEN 0 0 0 0 0 0 0 0
ADC14 DRL (0x031D)

(VA 7 6 5 4 3 2 1 0
4R DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
KM R R R R R R R R

XA 0 0 0 0 0 0 0 0
FBR B iR
BATJE B ADC 4 5E i fE . ADC I 14 Fe s
[15:8] ADC14 DR | ¥4 HE ADCALTGN 3 Fx 55 77 2k
Ve A E SRS E) ADC 45 AN T 2 L A A7 A
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25 DAC

25.1 DAC @&t
FU6832 27N EBAER M DAC ik, Hr DACO 5 9 itk ias, DACL N 6 Bkt i
%,

25.2 DACO INsEER

VREF =)
ZWw
; 3
[alga
DACEN —» j
9
DACODATI8:0] — > DACO ——X] P2.6/DAOIC3M
£ -
¢ 3
i S
5 C3p
IT \ 4
LL
?
>

¥ 25-1 DACO IngeHEE]
ik 25-1 iz, DACO K 9 A7 Ay Al Fe HOM I L e 12 28 BUAER 2% 3 1R G A\ vl LU T B

et ORy A, RIS AT DARC B A 2 P2.6 51

ot
Ve e
=

N

H

1. DACO fiti ot ek ae 1y, RAEM AL, Fobn G A ERE 3, & HE s i s R b e
i

2. 7% DACO fith % P2.6/DAO 511, BCE: P2_AN[6]=1, P2_OE[6]=1

3. DACO ff{H] VREF fEZ% i %, flifE DACO % EACE: VREFEN=1, DACEN=I1

4. NS HBERR

DACODATI[8:0] DAC it DAC #it R
DAC_CR[DACMOD]=0 DAC_CR[DACMOD]=1
0x000 0 VHALF
0x100 VREF/2 (VREF-VHALF)/2+VHALF
Ox1FF VREF*511/512 (VREF-VHALF)*511/512+VHALF
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25.3 DAC1 IgEIEE]

VREF

DACEN —»

DACI1DAT[5:0] AN

DAC1

VREFN

DACMOD —»

V. e
EE:

1. DACI fhi iR ahfe /1, A

N He

o

—

VHALF —O

e

_DAC10UT

3]
[3]

P2_AN
P2 OE

—X] P2.3IDAL/C4P

4
C40
CaM

25-2 DAC1 LHEAER]
B 25-2 Pz, DACT R 6 £ B ECy 2l e o 0 L s S L s 4 1 1A Ao ) DU 3%

PR IEAE A, RIS AT DARE & far H 22 P2.3 51 Al

AR, AN AR, ISR SR S

2. 7% DACI fith 2 P2.3/DAL 51, BLE: P2_AN[3]=1, P2_OE[3]=]
3. DACI f§if] VREF /EZ#%H &, {§ift DACI FEE: VREFEN=1, DACEN=I1

4. HANSHTH R AR

DACIDAT[5:0]

DAC %t HE s
DAC_CR[DACMOD]=0

DAC %t HiL T
DAC_CR[DACMOD]=1

0x00 0 VHALF
0x20 VREF/2 (VREF-VHALF) /2+VHALF
0x3F VREF*63/64 (VREF-VHALF) %63 /64+VHALF
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25.4 DAC ==
25.4.1 DAC_CR (0x4035)
% 25-1 DAC_CR (0x4035)
AL 7 6 5 | 4 | 3 | 2 1 0
2 FR DACEN DACMOD ADC SCYC[11:8] RSV
Byt R/W R/W R/W R/W R/W R/W R R
EAiE 0 0 0 0 1 1 0 0
FB B iR
DACO&1 f¥ fiE
(7] DACEN 0: DACO&I 2%k,
1: DACO&1 f#EE.,
DAC #5304 &
(6] DACMOD 0: 1EHAEE, DAC % K Y5 N 0 £ VREF,
1: PH R, DAC %y B S Ay VHALF %] VREF
[5: 2] ADC SCYC[11:8] i, ADC_SCYC i} B
[1: 0] RSV PR
25.4.2 DACO_DR (0x404B)
% 25-2 DACO_DR (0x404B)
fir 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
S HR DACODAT[8:1]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A[:N 0 0 0 0 0 0 0 0
FB ZFR iR
[7:0] DACODAT[8: 1] DACO #5425 = 8Bit HdEi A\
25.4.3 DAC1_DR (0x404A)
% 25-3 DAC1_DR (0x404A)
fir 7 6 5 | 4 | 3 | 2 | 1 | o
2R DACODAT [0] RSV DACIDAT
Byt R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
FB ZFR iR
[7] DACODAT[0] | DACO #%s#Hill 2% B AR A7 Bl N
(6] RSV R
[5:0] DAC1DAT DACI #2111 2% 6Bit Bt A
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>
26.1 DMA IfgESikEE
DMAO_CRO || DMAL CRO
[DMACFG] || [DMACFG] ENDTAN'| - DMATE
UART Receive request i
UART transmit request DMAO LEN | DMAO BA | Channel 0
N )] )]
—Tp -
T2C to XRAM request DMAEN DMABUSY DMAIF
DMA
XRAM to I2C request ENGINE
_>
DMAL LEN | DMAl BA | Chamnel 1
SPI to XRAM request
q . _>
DMAEN DMABUSY || DMAIF
XRAM to SPI requess

26-1 DMA IhAEEE
DMA T & — AN UGEIE ) DMA #54i8s, & S28l 7 4M% (SPI. UART. 12C) 5 XRAM 2

) ) B A (ANAT DA IRAM #d), A& fnid 42 4 DMA X XRAM KI5 7 31 A+ MCU
X XRAM [ IEH LS. MHHIKER XRAM Vi A R ia bt vl 3B, SeRpE st f2 i R
i E, SCRE T RE .
J53)) DMA BRI — M2 SRfE MR sk, FYE 7 Kifid DMAx_CRO[CFG]
W E DMA B /M NGB, BB DMA . 50T DL AR A XRAM #Eaq b,
SR 5’5 DMAx_CRO[EN]F DMAx _CRO[BSY] 1, BIAJJ5%5) DMA . ¥¥ift 5% B J5 A5 % N DMA
HHWT, FHRJE S DMA I AU R ERLE A, R %S DMAx_CRO[BSY] N 1, Bl A % H 5 DMA.

26.2 DMA F1F=E

ADDR XSFR BIT7 BIT6 BITS | BIT4 | BIT3 BIT2 BIT1 BITO
0x403A DMAO CRO | DAMEN DM{? BS DMACFGJ[2:0] DMA IE ENDIAN DMAIF
0x403B DMA1 CRO DMAEN DM{?BS DMACFGJ[2:0] DBG SW DBG _EN DMAIF
0x403C DMAO LEN[S5:0]

0x403D DMAO CR1 ’ DMAO BA[10:8]

0x403E DMAO BA[7:0]

0x403F DMA1_LENJ[5:0]

0x4040 DMA1 CRI1 ‘ DMA1 BAJ[10:8]

0x4041 DMA1_BA[7:0]
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26.2.1

DMAO_CRO (0x403A)

%< 26-1 DMAO_CRO (0x403A)

A

6 5 4 3 2

1

R

DMAEN

DMABSY DMACFG2 DMACFG1 DMACFGO DMAIE

ENDTAN

DMATF

e

R/W

R/W1 R/W R/W R/W R/W

R/W

R/W

SAifE

0 0 0 0 0

0

TB

Z K

[7]

DMAEN

(6]

DMABSY

0+ 0 FEHIESE R, SR AR
| O T 7EAEH

—

dr

D R
A BhEE 0 FFah L

— O

[5:3]

DMACFG
[2:0]

DMA JEIE 0 #M& 5 7 IR B AL

000: M UART FI XRAM

001: M XRAM F UART.

010: M 12C FI| XRAM

011: M XRAM F) 12C

100: M SPI %] XRAM

101: M XRAM %] SPI

110: M UART2 %] XRAM

111: M XRAM %I UART2.

EIE 0 RS (AR Y ATBIE EE LD AT S,

[2]

DMAIE

DMA = {5 g
0: 2%k DMA [ MCU & H4 FR i sk

1: fHEE DMA [1] MCU A& R IR, 24 Wik DMATF Sy 1B, B R MCU & i =R

ENDIAN

DMA £ A% i

0: mfr 7T el sl Ri% .

R (A VA A weE 2 N W, S

BEAT 5 B A5 16 A7 3, 8 AL B xR Nl B 0.
@IS 0 3 1 ARSI A S

[0]

DMATF

DVA JEIE 0 f&frh Wikn S Az, AFE 1, BAFHE 0.
0: TeHhl™A.
1: JHIE O f& e Bibr

(DMAIE =1 B, [ MCU & H PR, BN EbrE)
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26.2.2

DMA1_CRO (0x403B)

%< 26-2 DMA1_CRO (0x403B)

A

6 5 4 3 2 1 0

R

DMAEN

DMABSY DMACFG2 DMACFG1 DMACFGO DBGSW DBGEN DMATF

e

R/W

R/W1 R/W R/W R/W R/W R/W R/W

SAifE

0 0 0 0 0 0 0

TB

Z K

iR

[7]

DMAEN

DMA i8iE 1 {#fE

(6]

DMABSY

bl
DMA JEIE 1 RAS/ A 30
B
0 : IEE 1B, B RFAMERCIRE .
1: 83 1 IEfEAE%.

%%‘X
D B BhiEIE 1 AR .

[5:3]

DMACFEG
[2:0]

DMA J#3E 1 #5555 g AL
000: A UART | XRAM

001: A\ XRAM | UART.

010: M 12C F| XRAM

011: M XRAM F] 12C

100: M SPT %I XRAM

101: M XRAM F| SPT

110: M UART2 F] XRAM

111: M XRAM %I UART2.
MIEIE 1RSI AT AR,

[2]

DBGSW

DBG AH 2845 [7] X 15
0: DEBUG [X % XSFR (5t #thhik%5[8]: 0x4020 ~ 0x40FF)
1:DEBUG [X 1#i%k % XRAM (T Hi bl 28] . 0x0000 ~ 0x0317)

[1]

DBGEN

DBG i fd e

0: IEFHEE

1: DEBUG izt

24 DMAL CRO[DMACFG]EZE 5y 101, DBG EN=1 B}, DMA #3F A DEBUG #i=,, i SPI _EN=1
i, SPT v 3 Z8 EHL A KAL (MISO £ TE20) - DMA [ Eh. ¥ DBG SW X 45 AH 5% F s il
i SPT MOST i% M2, DMAL BA/DMA1 LEN FF-487E XA A hE, A ikm) NSS HBhAR
K, BERIET—IRPERR, NSS Az A F—IX, RJEkE: T —IRIEHKI%.

H#E\ DEBUG #5X /5, DMA iliE 1 HH Il 5 3%

DMAIF

DMA JBIE 1 FPITFREAL
WHE 1, WAHEE 0.

0: W4,

1: J#IE 1A% e b & .

(DMAIE =1 B, [ MCU & H PR, BN EbrE)
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26.2.3 DMAO_LEN (0x403C)
% 26-3 DMAO_LEN (0x403C)
AL 7 6 5 | 4 | 3 ] 2 | 1 0
4 FR RSV DMAO LEN
Bt} R R R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
FEB B #iR
[7:6] RSV (el
DMA J&iE 0 B Rl E
[5:0] DuAO LEN | 2 DVA IBIE O XRAM ECH8 fedi 1L \
- EIE 0 RS AT 48 . 24 ENDIAN=1 I, H#E# DMAO LEN &% & ~7r %,
B DMAGHIE 0 HAAEHm I 7258 L1 (0 R 1 5790
26.2.4 DMAO_BA (0x403E, 0x403F)
% 26-4 DMAO_BAH (0x403E) DMAO_BAL (0x403F)
DMAO BA (0x403E. 0x403F)
DMAO_BAH (0x403E)
fr 7 6 5 | 4 | 3 2 | 1 | o
K RSV DMAO_BA[10:8]
et} R R R R R/W R/W R/W
XA 0 0 0 0 0 0 0 0
DMAO BAL (0x403F)
A 7 | e | s | 4 [ 3 | 2 | 1 | o
4 DMAO_BA[7:0]
g R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
FB& B4 i iR
DMA J83E 0 F&Hth bk fic &
DMA JHE 0 XRAM 7 ik
[10:0] DMAO_BA | 43@iE O PRAHT I A AT g A8
VER, JEIE 0 A& XRAM Huhl s [A] X4k . DMAO BA [10:0] ~ (DMAO_BA [10:0] +
DMAO _LEN[5:0]) .
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26.2.5 DMA1_LEN (0x403D)
% 26-5DMA1_LEN (0x403D)
AL 7T | s 5 | 4 | 3 ] 2 | 1 | o
2 RSV DMA1 LEN
Byt R R 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] RSV R ¥
DMA JEIE 1 5K E R E
5:0] DVAL LEN | 5 DMASEIE 1 XRAM HrHiflhi i .
' - EIE 1RSI AT A4S . 24 ENDIAN=1 I, #E# DMAL LEN &8 Har%.
B2 DMA JEIE 1 HAMERIPF 25 LFET (0 RARE 151
26.2.6 DMA1_BA (0x4040, 0x4041)
% 26-6 DMA1_BAH (0x4040) DMA1_BAL (0x4041)
DMA1 BA (0x4040. 0x4041)
DMA1 BAH (0x4040)
AL 7 | e | 5 | 4 | 3 2 | 1 ] o
25 RSV DMAL BA[10:8]
Byt R R R R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
DMA1 BAL (0x4041)
A 7 | e | s | 4 [ 3 | 2 | 1 | o
2 FR DMA1 BA[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
R[N 0 0 0 0 0 0 0 0
FB B FR 9%
[15:11] RSV R
DMA JEIE 1 fEfrHbht e &
DMA J#i& 1 XRAM i Hiuhlk
[10:0] DMAL BA | 43iE 1 RS A 528
VER, JHIE 1AM XRAM Huhik 23 8] X485 A: DMA1 _BA[10:0] ~ (DMA1_BA [10:0] +
DMAL LEN[5:0]).

4 DMA JEIESMEER N 12C 1 (BFEM 12C F] XRAM. M XRAM #| 12C), 12C @i
START+Address Wi {17 MCU A&, 12C NMMPLES, #iBF] STOP, FHHAiFH 0 F75%
12C_SR[STOP], LAJERR 12C A, I 5 = #FFJH DMA i,
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27 VREF
27.1 VREF {&RASE(EIS AP

[5]

Z
<
VREFEN o
VBG O T ] P35IVREF
3/4/45/\VDD5
=}
=
-
Ll
[%2]
s
LL
L
o
>

K 27-1 VREF A3 1 a0 A\ 15 0
VREF #5835 HLUNE 27-1 fzs. VREF 5227 i AR BUiEk, w ] ADC Rt N 2%
Rt
PUf VREF TAF, FEMEZF 4 T: VREFEN=1, VREFVSEL &Mt ik, Rkl
27-1. WK VREF Bk 208 55, BCE P3_AN[5]=1. VREF HE/EL T NEH T ADC 112
ZHEAM DAC IS HHIE.
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27.2 VREF {85178

27.2.1 VREF_VHALF_CR(XRAM: 0x404F)

% 27-1 VREF_CR (0x404F)

AL 7T | s 5 4 3 | 2 1 0
2 VREFVSEL RSV VREFEN RSV VHALFEN
Byt R/W R/W R R/W R R/W

EAE 0 0 0 0 0 0
FB B iR
VREF 4 HH 22 Ha e 38 5 ity
01: VDD5
[7:6] VREFVSEL | 00: 4.5V
11: 4v
10: 3V
(5] RSV PR ¥
VREF #itF fes S, F T4 ADC AL 5 % R vk
4] VREFEN 0: 251N VREF 2%, Wik E P3 AN[5]=1, #MiZ% M P3.5 HIA
1: fRENHB VREF 2%, tnt & P3_AN[5]=1, i VREF 2% £ H £ P3.5 5|4, nl#2 0. 1~
1uF 485 VREF fae
[3:1] RSV R
VHALF TAE{EfE
(0] VHALFEN | 0: %%F
1: ffifE
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28 VHALF
28.1 VHALF {&5Rabia/Eiskeg
VREF E
g
>
\/REF/2 l
»——<| P3.2/VHALF

K 28-1 VHALF #5515 1 6 N HH 155 4
VHALF A o s vl i & 28-1 s . VHALF /R & r2 4 — A2 % H & VREF/2.
T VHALF ML IES T/E, FREZS A8~ : VHALFEN=1, ¥ VHALF HE#H %= P3.2
5 B4l

28.2 VHALF EiRgS=E

VHALF FL & #7285 53K 27-1.
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29 B
29.1 &N

FU6832 i 2 3 MNEnd MLz iokss GEH0, 2518 AMPO. AMP1. AMP2. &4
IE RO MO P e . o AMPO I8 1] DA B A ] 4R AR 35 O S .

Z
L
X
o
=
<
AMPxXP X}——
AMPXO
AMPXM [X}—— —
Bl 29-1 SEHMOCHISR
29.2 iSHUEFisEE
29.2.1  BBLEHRREFISN AMPO
BT 2 F CAERE S (1) @, (2) PGA Z /- AR
BT TARE B A OE RN ] 29-2 FoR .
29.2.1.1 AMPO EiEiE,
Z
L
o
[a
AMPO_GAIN=000 =
P3.1/A0P D<}——
P2.7/A00
P3.0/AOM D —

K] 29-2 R HLRIZ I (AMPO)
W REAFGE R AR B, FEACE: AMPOEN=1.

RE2E B I 3 T B N i H s 5 S 1 pad P 29-2 . e AMPO IS JiRT, M S i 132 U
KEERI =/ GPIO M4 il B N, B P2.7, P3.0, P3.1 48 il R, % B P2_AN[7]=1,
P3_AN[1:0]=11B.
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29.2.1.2 AMPO PGA ZRNER

AMPO_GAIN
001>2X
010->4X

011->8X
100->16X
101>32X

E Vout
P2.7/A00

v 1kQ P3.1/A0P

1kQ P3.0/AOM

o AANN—DG——

|+ L
AMPOEN

& 29-3 AMPO T{E7E PGA Z57HINER
W 29-3 AN, 38700 1o IE F N it AT g\ i 2 i) H B — AN 1kQ B HERH.

® HIZTBUHIEELII =AY GPIO 14348 AR AR 5
® [iiE AMPO GAIN KBRS %k
® fiiit AMPOEN
IS TR S N BT 08 R AR TR
Vout = VHALF+ (V| -V2) * AMPO GAIN

29.2.2 {HEHRE (AMP1/AMP2)
29.2.2.1 AMP1

AMP1EN

P1.6/A1P D<}—— +

P2.0/A10

PL7/AIM DX}—— —

29-4 AMP1 % N HiAH K pad 1%

ISR B e A F S AMPY, L E: AMP1EN=1.

LIRS U N B 3 X R ) pad W0 29-4 FTR . fHfE AMPA SBT3 SG 8238 O 9%
BRI = GPIO 448 s 3%, Bl P1.6, P1.7, P2.0 &4 s R, ¥ & P1_AN[7:6]=11B,
P2_AN[0]=1B.
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AMP2

AMP2EN

P2.1/A2P D<F— +
———[X] P2.3IA20
P2.2/A2M X} —

29-5 AMP2 i Nt AH =K pad 115 10
U R B A FLR IS I AMP2, THECE: AMP2EN=1,
HH IR BT A N S X B2 TY) pad W 29-5 FivR. fHiEE AMP2 JZHHET, R 1ZIE U G
B = A GPIO M4 #BA8 AU =, B P2.1, P2.2, P2.3 48 bbb =k, i B P2_AN[3:1]=111B.

29.3 BEEESS
29.3.1 AMP_CR (0x404E)
% 29-1 AMP_CR (0x404E)

fr 7 6 | 5 | 4 | 3 2 1 0
LA RSV AMP2EN AMP1EN AMPOEN
it R/W R/W R/W R R R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
FB B FKR 9%
[7:3] RSV PR ¥

[2] AMP2EN | ffifE AMP 2

[1] AMPIEN | ffig8 AMP 1

(0] AMPOEN | f#i5E AMP 0

29.3.2 AMPO_GAIN (0x4034)

7 29-2 AMPO_GAIN (0x4034)

AL 7 6 | 5 | 4 | 3 2 | 1 | o
R RSV AMPO GAIN
Eapitl R/W R/W R/W R R R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FB L HR 9%

BRUBCR A B0 B

_ AMPO GAIN TORAE %L

[2:0] | AWPO_GAIN =00 WO G2 e A R R
001 2X
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010 4X
011 8X
100 16X
101 32X
FHAib RE

VERG, W BROCROUE ORISR, A9 0 B, i AL VHALE, B VREF/2; 4
EHAMAE, EEE AMPO GAIN=000, 8 AN RC B RS 5
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30 LbEER

30.1 ELERERHE(FiIREB

30.1.1  EbERE8 CMP3

CMP3HYS
CMP3EN

P2.0 D

P2.3

P2.7/C3P | >

P2_AN[6]
P2_OE[6]@1\
P2.6/C3M | >

VREF

CMP3MODJ[1:0]

CMP30OUT

8Bit
DAC

DACODAT[7:0] —

DACEN
[ 30-1 LA 88 CMP3 [ N R 515 5
IR EALRE LA CMP3, L E:
1. BCEfAMASSEBE, kA A DAC i th Bk A fr 4k
fiE CMP3MOD, E#EHEHA XA =5 A
BeE CMP3HYS, ifff 751 FH IR iy
i fE LLi% % 3, CMP_CR1 %77 %51 CMP3EN=1.
ELAC AR A N\ A it B2 pad @B 30-1 s CMP3HYS 45l i) /2 Lt s CMP3 IR H
J&. CMP3 f5 =Ffgg NIk #E, tH CMP3MODI[1:0] 4 & o

oW n

CMP3HYS
CMP3EN

P2.7/C3P/AD4 h
+

P2_AN[6]
P2_OE[6]

P2.6/C3M | »——

VREF

CMP3_OUT

CMP3MODI[1:0]=00

8Bit

DACODAT[7:0] — 1

DACOEN
& 30-2 CMP3MOD[1:0]=00B, i&#ZF&8LLIREBMNER
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CMP3HYS
CMP3EN

CMP3MODI[1:0]

P2.0/ADO | >
P23/ADL | >y [

P2_AN[6]
P2_OE[6]:[>J\
P2.6/C3M | >

VREF

7

CMP3_OUT

CMP3MOD[1:0]=01

8Bit
DAC

DACODAT[7:0] —

DACOEN
30-3 CMP3MODI[1:0]=01B, EZEMELEBENIER

(2]
& =
g2 4
= )
(ON ) )
3
P2.0/ADO | > - <
7 S
P2.3/AD1 L
P2.7/C3P/ADA | > i CMP3_OUT
ol _
P2_AN[6]
P2_OE[6] 0
P2.6/C3M [ >——— -

VREF
CMP3MODI[1:0]=1X

8Bit

DACODAT[7:0] — DAC

DACOEN
& 30-4 CMP3MODI[1:0]=1XB, &#F =8 MNRT

30.1.11  EHEERER
BELR AR RS AR PRSP (5 5 10726, 1Bk M FR LIt LIS SR E5 el b
[ B . FEE EVT_FILT 2474510 MOEMD=01, A {Rari fk sl 6 i it (R LA i
AU EVT_FILT %778 (f) MOEMD=00, /&5 S0 A2 BRI, (F 2 R il
BRI S0 T AR B EVT_FILT #5474 (1) EFSRC P LB CMP3 72k, sR#idid
SME T INTO 72E. FUE EVT_FILT % /78510 EFSRC=1, JBIESME T INTO /A= RELL i ifi R
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=5, IR T AT INTO. BB EVT _FILT 277881 EFSRC=0, BFEHIRIEYE S i
Eb#c 28 CMP3 724z, Jlid Eh B2k b RAE B R 1) | TR AR, P2 AR RIS 5, IR i A Le g CMP3
) e B

BEER R NS S AT AL E EVT_FILT 294728/ EFDIV 1= 0 flifgukikThag, Eid
EVT_FILT & {74811 EFDIV=01/10/11 & FIEHE TS 4/8/16 /NI ehE . MiReiEst hae, e EM
=52 IRIRETHE 5 KHEAEIR 4~5/8~9/16~17 W4 E 1.
30.1.1.2 ZiRBRR

B MR I AE S T BLDC 5 sd], BB EVT _FILT %7728 MOEMD=10, 74 {f4 5
Bk AL, 7E DRV tHE28 10 Bt N s MRS 10us H3N{HRE MOE; & EVT_FILT &

7250 MOEMD="11, P4y H4 A gl Mt , 7 DRV tHE#s i i T i 44 M40 Sus B3l
f§if MOE .

SYRRR ¥ >
DRV_CNTR RN i
Y - >
MOE
t1t2 >

& 30-5 MOEMD=10 #1129 BRI (t2-t1=10us)
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1A TR |
Limit N N |

TYRRR : >
DRV_CNTR RN s

Y - >

MOE
tlt2 >

30-6 MOEMD=11 R\ R ZF PRI (t2-t1=5us)

30.1.2 LbEEE CMP4

HLELA: CMP4 y—IRF LA, S5 30-7, AT B CMP4OUT, W BEIE I &0 b7
0 I A 75 fih & CMP4 [IER % . (& CMP4 I}, CMP3MODI1:01 /R fE N 01B. CMP4 — AN B
Bt £ CMP3 fift BLDC 759844 fill i 3% 98 PR 37 FH
WFEffRe CMP4, BCE CMP4 AL :
P2 AN[3]=1. P2 AN[7]=1, AC& P2.3/C4P Fl P2.7/C4M 5| BRI X,
CMP4EN=1, flift CMP4
THBRAMT T INTO 454, ERESMH T INTO
2 R A H 0 B 1 BRI ik A1 T INTO

VREF

Ll o

6Bit

DACIDAT[5:0] — /0

DACEN

P2_AN[3]

P2_OE[3]:E>J\
P2.3/C4PIDAL | > +
P2TICIM [ > —

30-7 CMP4 &R EE

CMP4EN

CMP40OUT

30.1.3  LEb#:E8 CMPO

ELE#S CMPO H Z ML, N =/ tEds (CMPO/CMP1/CMP2) ik, w] H T SEif
FEr I FEAL A T AL B AN 3
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CMPOMODI[1:0]=00B, %&£ H B HPH 3 thiigitizl. %K 30-8, T HT /bl O S
FETE & (1 WL BEMF K, 47 % N i [ 52 42 P1.5/COM, 1E %1 A\ ¥ N P1.4/COP.P1.6/C1P.P2.1/C2P,
527 % B % 43 513 2 CMPOOUT. CMP10OUT. CMP20UT.

N4
73
588
S =3
o OO
P1.4/COP n
o //  >—+— CMPOOUT
PL6/ICIP | > +
/) >—+ CMP1OUT
S
P2.1/C2P n
> J/  >—+— CMP20UT
PL5/COM | > -

CMPOMODI[1:0]=00B
30-8 CMPOMOD([1:0]=00B, &i¥FMIEibE 3 tLigs s, AT HMNESF LS BER TR BEMF &7
CMPOMOD[1:0]=01B, &+ NE M 3 WRHEEA, THTA AN E RO OB AL
BEMF fuilll, #R#5 CMPOFS ¥ & 7> LIhREFAL M DB PIAI G L, CMPOFS=0 I, JoIhREHHS,
2% 30-9; CMPOFS=1 i, HLE#RINaER®, %K 30-10,
CMPOMODI[1:01=01B, [Flif CMPOFS=0 I, Sk Adind% v A B RO, BRI A6 N
P1.4/COP. P1.6/CIP. P2.1/C2P, 5 XfRiffjfitt 73 7lik % CMPOOUT. CMP1OUT. CMP20UT.

S)
84
L
g EF
= S3=
o O 0O
PL4/COP [ > +j | empoour
Pracie [ 1 S omprout
-
P2.1/C2P | —+
J/ >— CMP20UT
-

CMPOMOD[1:0]=01B
CMPOFS=0

30-9 CMP0_MODI[1:0]=01B, CMPOFS=0, #&#ZFHRNEHBM 3 LLEEEN, LS IeesE®, TRATENE
ERlL s B BRI E HL BEMF #&3

CMPOMOD[1:0]=01B, [[IFf CMPOFS=1 I}, 4 At v 4N B P A0 S, IR A A
P1.4/COP. P1.3/C1PS. P1.5/C2PS, 525 Rift%iH 7% % CMPOOUT. CMP1OUT. CMP20UT.
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CMPOHYS[2:0]

CMPOEN
k— CMPOSELJL:0]

PL4/COP | >+
V7 ——— CMPOOUT

P1.3/C1PS N
D J/ >+ CMP1OUT

P1.5/C2PS +
L // T>—+1— c™MP20UT

CMPOMOD[1:0]=01B
CMPOFS=1

30-10 CMPOMODI[1:0]=01B, CMPOFS=1, #&#F AR E B 3 LLisE &N, LLIREETIAEEET (PIN BIThAESERS),
ARTFEREEM SO SEEEN BEMF &0
CMPOMODI[1:0]=10B, %24 3 b atist, %K 30-11, wHTZ4 HALL S\ A&
ML T 8 . U NI N P1.5/COM. P1.7/C1M. P2.2/C2M, 5 22 5 8 [F IE %1 N 345 54 P1.4/COP-
P1.6/C1P. P2.1/C2P, 52 %fRM H%mH 4 Hlik%E CMPOOUT. CMP1OUT. CMP20UT.

S o
S z i
258
S S =
o O O
l
P1.4/COP +
D ya — | CMPOOUT
PL5/COM | > -
PL6/CIP | > N
/) >——— CMP1OUT
PL7/CIM | > -
P2.1/C2P +
L /) >——+— CMP20UT
P2.2IC2M [ > .

CMPOMOD[1:0]=10B
30-11 CMPOMOD[1:0]=10B, i&#FZE5 =t [1ENX, ATATES HALL MARTNBHEFAIE
CMPOMOD[1:0]=11B, #E#FM LRI, ZFHE 30-12, Fk Ak P1L.5/COM, RN A
P1.4/COP. P1.3/CIPS, 52X %t 73k 2 CMPOOUT. CMP1OUT.
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SG)
S
t 50
2 et
5 35
P1.4/COP .
L // >——— CMPOOUT
PL3/CIPS| > N
/) > CMP1OUT
PL5/COM | >~

CMPOMODI[1:0]=11B
[ 30-12 WELILRRER
TAEAE HALL #25X, FACE: BEMFREN =0,
AR N, =AU I IE SRR B pad $2 4455
ZLTARAE BEMF i3, WHlCE: BEMFREN=1.
345 FUBH N HL = A Pl Ase 8 1 Skl v e 31— S, UVW A 1 ) FL. 8l 3493 5l 2 CMPO/CMP1/CMP2
(R IEAHSG, LI O S R pad B, AT AR HoAth F &
e #E CMPO/CMP1/CMP2 (1% Hi 45 5 18 N JEI ARAE sample&filter fHL 516 N\ TIMER1.
CMPOEN X i Lt & 4% CMPO/CMP1/CMP2 [ 53, CMPOHYS /& Lt % CMPO/CMP1/CMP2
AR R PR e ) o SEASEAH L 0 PR A, D S R ) B AL A e o Ay v FL SRR

30.1.4  LLEREEREE
FLI 28 RFEThRE 2 H T BLDC BRENF1 RSD IhfE, 1FFI &K E T 9K s H g T T3
N F T BLDC IR#hiE 5% 16.1.2.2, N T RSDiE&% 17.1.7.1.

delaytime delaytime

PWM output ! ! | | : i

‘! | ; iToffde]ay \:

PWM of CMP . | | e | :

. . i | ! COFM|
PWM ON Sampling interval | ! H.
>———<« »

CSOND CSOND |

& 30-13 PWM ON RHEETR
PWM fi i (PWM out) /i 2| ELEL 3 I FHRAHXS T PWM  IBEASIAFAE SRR, FEZ IR RE
SN BRBEBR RN, mos HTTRIEEE, HLE A NIRRT E, KT delaytime 2 IC i
HH FE P 3 B A AR 1 PSP P B SR I ] o 7E AT 1 HL ST SR IR SR X ) 2 L A 2 b SR 3 2 1) v
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AP s%, e E RN ] CSOND LUEIE SEIR DL Kz MOS B KHE . [FIRf, HARE
CSOFFD [f{E, RFEIX A 45 A 2230 4t PWM 3% R BE 9T )5 2818 CSOND,  Ih S R i
MRk RS BT (PWM of CMP) IS R I 8], i . CSOFFD (AR 75 S P A i 1
£ PWM out 3 K F&# 4ER Toffdelay(Toffdelay=CSOND- CSOFFD)/5 5% ] .

delaytime delaytime
PWM output | ‘ l ii
PWM of CMP | — T | |
i ‘ i | cSoFm|
PWM OFF Sampling interval ! | | )l <
»— <« P
CSOND CSOND

30-14 PWM OFF FAf

[F3H,  AEEATAR FLPRAT IS SRATE DX R LA A 1 LA A8 E S bRt B IR A AT o 2%, BB ELE
iR A CSOND A iR LK MOS IR HIE . [FII, #7ANE CSOFFD HIME, KAt XA Y
SR ZE Bt PWM % B AR S 2EE CSOND, R SEFr-Rf & 1 & BR H Heicds HAR P
(PWM of CMP)JFx 82 (i 8], #15% E CSOFFD A (575 S bR FE B LIZE PWM out 3 b THETER
Toffdelay(Toffdelay=CSOND- CSOFFD)/5 5.

M PWM it B LU AR I REIR 77725 B CMP_CR3 Z /745 1] SAMSEL=00 2% 11 L 2% KA
Difg, W& CMP_CRS3 #F 47 () CMPSEL i th%h i LA 2 I LU AR, ffiE PWM 4 Hi A LA AS
T B BHUE LB E R, DR PWM H th A BB e 1 4 2 TR AE R

30.1.5 bt
DU LG 2% (0 L 1 3 2 gk 3628 v, A i CMP_CR3 274745 f) CMPSEL & Hd — 4
S S R EM PIN B (PO.7), BEIhAEHERSZE PIN B (P1.1).
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30.2 LHbERERSTERE
30.2.1 CMP_CRO0(0xD5)
% 30-1 CMP_CRO (0xD5)
A 7 | s 5 | 4 3 | 2 1 [ o
2 FR CMP31IM CMP21M CMP11IM CMPOTM
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=RDA[El 0 0 0 0 0 0 0 0
FB B iR
ELER 8L CMPS FR A =G
00: A=Az H il
. 0l: EFHHE= i
[7:6] CMP3TM 100 B o
11: BT fd & MOE 324, P24 CMP3IF fn &, [EAF=A . AT 7 &k R IIEE,
[A B S50 & MOEMD=10/11
_ BE 4 2% CMP2 Hh i o,
[5:4] CMP21M S CUPOTM ik
' EL A g8 CMP1 Hh Ik X
[3:2] CMP1IM S CWPOTM Hik
L 28 CMPO Ao A =X
00: A=Al
[1:0] CMPOIM | O1: FFRyS/ = A=rhikr
10: " BEW A by
11: _EFH/ R4 b
30.2.2 CMP_CR1(0xD6)
% 30-2 CMP_CR1 (0xD6)
fr 7 6 | 5 4 3 2 | 1 ] o
25 HALLSEL CMP3MOD CMP3EN CMP3HYS CMPOHYS
et R/W R/W R/W R/W R/W R/W R/W R/W
R DA (=N 0 0 0 0 0 0 0 0
FB LR iR
HALL 155 % NI #¢
[7] HALLSEL | 0: PO.2/P3.7/P3.6
1: P1.4/P1.6/P2.1
FLEc oS 3 B IR Nk £, %K 30-1, fdi A\ P2. 6 Bk DAC fith .
6:5] CAP3IOD 00: FLIEMIAIRKER, P2.7 HEIEMNG, %K 30-2
' 01: XLz, P2.0 F1P2. 3 B:IEM A, S%E 30-3
1X: 3 s, P2.0. P2.3 fl P2. 7 H:IEH A, SH%E 304
ELic 2% 3 fd e
[4] CMP3EN | 0: AffigE
1: ffifE
[3] CMP3HYS | ELE#s 3 MR ic &
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0: JGiR¥H
1: FiBH
CMPO 3B i L 6 ¢
CMPOHYS IRV L
000 ToiR i
001 +2. 5mV
010 ~5mV
[2:0] CMPOHYS
100 +5mV
011 +5my
101 ~10mV
110 +10mv
111 +10mV
30.2.3 CMP_CR2(0xDA)
% 30-3 CMP_CR2 (0xDA)
fiz 7 6 |5 4 |3 2 |1 0
E4iiS CMP4EN CMPOMOD CMPOSEL RSV CMPOEN
KM R/W R/W R/W R/W R/W R/W R/W
AR 0 0 0 0 0 o | o 0
FR £ iR
e L #CMP4
[7] CMP4EN 0: AMffife
1: fiife
L% CMPO/1/2 R % B
CMPOMOD | f#=t,
00 AN EHPE 3 s, %R 30-8
01 HNERIE 3 s, 7 IR A
T PG L
[6:5] | CMPOMOD CMPOFS=0 B IIHEARHR, %K 30-9
CMPOFS=1 &£ Djse e, 25K 30-10
10 3 Eo s, %K 30-11
11 2 thge st s, CMPO. CMP1 T./F, CMP2 AT
£, 2% K 30-12
Ebdsas 0 fsn 4L 4% F, 5 CMPOMOD 4 &1, RN E A 00, £ BLDC
MNATF, TIMI1 2 H3hixH] CMPOSEL, 525 2% &k i ie 51k
CMPOMOD | CMPOSEL DIRefiiR
00 L g8 CMPO/1/2 [RIE AR, 3 N LLE s %
N5 COM, R4 IE5 A% COP. C1P.
C2P 739l 5 A Fefdgm N iy COM Hg, Fofr
g5 By 5% £ CMPOOUT. CMPIOUT .
[4:3] | CMPOSEL CMP20UT
00 01 Fb#c2% CMPO LAE, CMP12 &, IE#iA
uty % COP, 7 N\ uifi 2 COM , % Hi #2
CMPOOUT
10 Ebieas CMP1L L{E, CMPO/2 INE, IEfIA
Ui 5 CIP, B A i 4 COM, it
CMP10OUT
11 thigs CMP2 T4E, CMPO/1 NE, IEfIA
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i $2 C2P, fuf A i COM, far i 2
CMP20UT

00 ELiE 2% CMPO/1/2 [AIIF A, 3 AN LLe s 1) 6
NG N E BEMF HFHMI LA, Y
CMPOFS=0 i, ff£FH 3K 15 A i COP.
CIP. C2P %5 A4t N COM HLA
2 CMPOFS=1 i}, i F 36 1E 4 A i COP
C1PS.C2PS 735 5 2 H: fdign N iy COM L,
o4 oo % & CMPOOUT .
CMP10OUT. CMP20UT

01 ELi 88 0 e CMPO XF B o 44, 1N

2 COP, Fiiiz N & BEMF HiBH [0 5,

HrHi# CMPOOUT

10 A8 0 3 CMP1 X B 1o 1204

2 CMPOFS=0 i, 1Efi A+ C1P,

24 CMPOFS=1 i, I1EfA%nd% C1PS

U NI 32 9 B BEMF Ha B0 R s, %

$ CMP1OUT

11 LA 88 0 3 CMP2 X B[R 1204

2 CMPOFS=0 i}, 1E% A\ uii#E C2P,

24 CMPOFS=1 i, I1E%Aum$% C2PS

g N i 42 ) B BEMF HL B0 o 25, 6

¥ CMP20UT

00 Lbigeds CMPO/1/2 [RIRS AR, 3 AN EL#sds I IE

NS> A3 COP. CIP. C2P, 5 XM

U NI 20 % COM. CIM. C2M, Hf

gk B4y 5% & CMPOOUT . CMPI1OUT.

CMP20UT

01 EL# 28 0 388 CMPO X B o 4 &, 1B

10 N COP, i N COM, fi i+
CMPOOUT

10 EL#c 28 0 388 CMP1 X M im 4 &, 1B

Nt CIP, AN CIM, %

CMP10OUT

11 ELic 28 0 388 CMP2 o M i 4 &, 1B

Nt C2P, % N C2M, i 4

CMP20UT

00 Eb#c 28 CMPO/1 AR TAE, 2 ANHeieasif b

NI 4 Wl COPLC1PS, fl N COM,

Hodg e 45 B4 Hli% %2 CMPOOUT.CMP1OUT

01 ELic g 0 248 CMPO X B s T4 &, BIIE

1 WU COP, Ffi A\unf: COM, itz
CMPOOUT

10 FLic g 0 24 CMP1 XM s T4 &, BIIE

A CIPS, ff s COM, itz

CMP10OUT

11 R

01

[2:1] RSV PR

T RELLELCMPO
[0] CMPOEN 0: Mifife
1: fligE
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30.2.4 CMP_CR3(0xDC)
% 30-4 CMP_CR3 (0xDC)
A 7 6 | =5 4 | 3 2 | 1 0
L CMPDTEN DBGSEL SAMSEL CMPSEL
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
FB B iR
P 2R 20 X RAE AT fE
[7] CMPDTEN | 0: Aiife
1: fifigk
DEBUG {2 5k #%
EFE— % debug 15 F i 2 PO1 i [
. 00: AMFfE debug 55
6:5] 1 DBGSEL | o gt i s o R B 2 5
10: ADC trigger %5
11: ChE2RAEIX (8]
i f% L4 %8 CMPO, CMP1, CMP2 11 ADC 7E pwm on/off RFEIIRE
00: fE on Fll of f ¥KAE, A LB RFEI A
[4:3] SAMSEL | 01: H7E of f KAE, RHE CMP_SAMR FEiE RAEEF R
10: A7 on KFE, HEHE CMP_SAMR ZEiE RAHETT B
11: 7% on Al of f #°KFE, R4 CMP_SAMR ZEIERAEFTF 5
Ll 5 s A HH e %
B LR AR5 5 B O
000: AN
001: CMPO
[2:0] CMPSEL | 010: CMP1
011: CMP2
100: CMP3
101: CMP4
111: omega BahtnELL
30.25 CMP_CR4(0xE1)
% 30-5 CMP_CR4 (0xE1)
fir 7 6 | 5 | 4 | 3 2 1 0
2K CMP40UT RSV FAEN CMPOFS RSV
eyt R R/W R/W R
S 1 0 0 0 0
FB L HR iR
E# CMP4 [y LRSS
[7] CMP40UT | 0: MEjRILLELE R A 0
1: HATHHLRSE R A 1
[6:3] RSV TR EA
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(2]

FAEN

TEPCRFE R B KAtRE

{§ife )5, TIML CR3 [¥) TLINM F11 CMP_SAMR FIZBE54 K 4 1%
0: Mg

1: ffige

[1]

CMPOFS

CMP1. CMP2 LREFEREAR A AL fE
0: Afdife
1: ffifiE, 1¥24 CMPO_MOD=01 W%k, H 4150 20k A7

(0]

RSV

TRE

30.2.6

CMP_SAMR(0x40AD)

% 30-6 CMP_SAMR (0x40AD)

6 5 4 3 E 1 Lo

HAFK

CMP_SAMR

E

R/W

R/W R/W R/W R/W R/W R/W R/W

XA

0 0 0 0 0 0 1

T

Z K

ik

[7:4]

CSOND

L& 2 CMPO,CMP1,CMP2 43R JT Ji SRR It ]

7Epwm off->on i # pwm on->offf}, MOSH (1) 58 Al ¢ P 2> 3 L
%, % B CSONDX L 2 CMPO,CMP1,CMP24E IR JT J& %k, AT 8
FFFH. ZEIRI E AR #4E CMP_CR4FAENZ 15 64 f . iH5
CSONDH 754 3R 5y B 7= A S IR T H AR N &
REMCUHT & 24MHZ(41.67ns)

FAEN=0:

FEIR I [A]= CSOND x 41.67 x 8ns

FAEN=1:

FEIR I [A]= CSOND x 41.67 x 32ns

7E: CSOND AZji>= CSOFFD

N FHTBLDCHRBE S 7% KAE, N H T RSDIEZSHERSDI L& RAE «

[3:0]

CSOFFD

Et# 28CMPO,CMP1,CMP2 5% |11 KR I []

#Epwm off->on & pwm on->offfif, MOSH (538 F1 ¢ 14 T3 EL i
P2, P RER 18] [R5 HE 4 CMP_CRAMFAEN & 753445 . PWM It
FIELE A T30, ¥ B CSOFFD 5 il Lo #s T B B .
BREMCUR )y 24MHZ(41.67ns)

FAEN=0:

5% HSRAE I A]= CSOFFD x 41.67 x 8ns

FAEN=1:

5K P RAEI A]= CSOFFD x 41.67 x 32ns

7#: CSOND Zii>= CSOFFD

R T BLDCHRBE 2% KA, AT RSDiIlE S % RSDI LU RAE

CMP_SR(0xD7)

% 30-7 CMP_SR(0xD7)

7

6 5 4 3 2 1 0

CMP3IF

CMP2IF CMP1IF CMPOIF CMP30UT CMP20UT CMP10OUT CMPOOUT

R/WO

R/WO R/WO R/WO R R R R
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g | o0 o | o | o | o | o o | o
FB B iR

Eb# CMP3 By PR IBTARC

CMP3 R g4, iZA S E 1. B R 0.
7] CUPSTE | o S e

1: WA

s CMP2 B i bRac

CMP2 R P24, iZA AR E 1. BB 0.
(6] CMP2IF 0: FEHELE A

1: W4

Ebak CMP1 B PR T dRIC

CMP1 R 724, iZA A E 1. BB 0.
[5] CMP1IF 0: A

1: WA

b CMPO FHh W bRid

CMPO PRSP~ , iZA S E 1. B R 0.
[4] CMPOIF 0: A

L: WA

FEA CMP3 [ bh e 4t R
(3] CMP30UT | 0: CMP3 HuiHILLE SN 0

1: CMP3 HETHILLEIZE RN 1

FEA CMP2 (1) bh A4t R
[2] CMP20UT | 0: CMP2 4R fILbisE 8N 0

1: CMP2 HETHILLEIZE RN 1

b CMP1 f b4 5
[1] CMP1OUT | 0: CMP1 MuimytbE4E SN 0

1: CMP1 HATILLEIZE RN 1

b CMPO ) b 45 5
(0] CMPOOUT | 0: CMPO Muim b4 3N 0

1: CMPO HATIILLEIZE RN 1
30.2.8 EVT_FILT(0xD9)

%% 30-8 EVT_FILT(0xD9)

fir 7 6 | =5 4 | 3 2 1 | o0
2 RSV MOEMD EFSRC EFDIV
eyt R R R R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
FB LR iR
[7:5] RSV PR EA A7

MOE 15 & B {44775 2= F1 i
[4:3] MOEMD R A RFER FE R A 2 A MOE B35 22 A

00 : MOE ANHENEZE
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01 : MOE HzliE%E

10 : MOE H#hiEZE, HAE DRV HE88 00 Bt s 4 A4AERE 10us E 3 #ERE MOE (3
FEHT )

11 : MOE H3EZ, HAE DRV 1M1 b T v F4- A0S Sus H 30 EE MOE (FEE
T 78D

BEEG HLI ORI S A8 AR B AR

[2] EFSRC 0: Lb#igs CMP3, 1Rl CMP3 H i
1: AMSHAWT INTO, F£R3H WrohshH A W INTO
RELE B AR A DI T i
00 : ANUEWK

[1:0] EFDIV 01 : 4 FRGiIfE

10 : 8 RN 4hE W
11 : 16 ZRZGEH 45 E
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30.2.9  TSD_CR(0x402F)
%% 30-9 EVT_FILT(0x402F)
fir 7 6 5 | 4 3 | 2 1 0
AR TSDEN RSV TSDAD]J
KA R/W R R R R/W R/W R/W R/W
BAE 0 0 0 0 1 1 1 1
FE AR iR
Temperature sensor detect enable. ;& =R iU {#HE .
[7] TSDEN 0: NMFHHE
1: fFge
(6:4] RSV REBAL
Temperature sensor detect adj.
i R R U T 5
(MERS R %R)
TSD_ADJ RIPIBE(C)
0000 71
0001 75
0010 80
0011 84
0100 89
[3:0] TSDAD] 0101 94
0110 99
0111 105
1000 111
1001 116
1010 123
1011 131
1100 136
1101 142
1110 150
1111 REE
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31 HiFiER
31.1 LDO
MCU W& A B4 LDO #ir i Atk: VDDS #1 VDD18.

31.1.1  LDO {&IREYIZ(EiNEE

VCC
A
VCC_MODE—»EN LDO5 » <| VDD5
e
LDO18 » < VDD18
FU6832

K 31-1 AL YRR D REHE R
LDO At B )3 I A5 L an B 311 s . LDO A A2 5\ F Js 4 %8 5V VDD5 11 1. 8V VDD1S8,

A3 4RO Fr P SRR Bl e A et e, Horb VDDS Al A2 N B LDOS PR AR B SRR A4S, B VCC_MODE
YLiE B 31-2 Fios, ANA) i VCC MODE=0, itk VDD5 HL & F P #5 LDO P=4= 5 #5/2)3% I VCC MODE=1,
I FE ELAMEE 5V HL K & VDD5.

~Comm Port Settings - Cache Options
[~ Cache Data :
Port: ICum1 vl = ]
Baudrate: |—_,"52"U — [~ Cache Xdata Full Encrypt
[~ Cache Code
~LVD Setting
| LD e ¥ LYW Interrupt En [” Watch-dog Enable
LVR Config LVW Config % WDT Reset Enable
2.8 3.0V oV -8y
3.6y 3.8V ooy w 10¥
[~ Vcc Mode
0K I Cancel |

31-2VCC_MODE fig &
31.2 (KEEN

31.21 @&@n
MCU AR A A FE P A A3 AR s PR AR L i R A
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31.2.2  E{FikBE
VCC

:0] ——»
LVRSEL[1:0] RST

LVWSEL[1:0] ———» LVD —» LVWF

LVWENB ——p-qEN

B 31-3 fIkHL Al A
R A A SRR A E BT T

® I HH R TUE AN AL R ALK MR AR BN — B g

® CHE R T R A @ LVWSEL[1:0] & A 7/8/9/10V PU/NRYAL, AR i B % ] DLAS AE

Wrs fEREH WS 24 VCC HLUERAR T P2 i R W e (B, i il Hh KT .
® (CHI RS f R AT LVRSEL[1:0]3% B/ 2.8/3.0/3.5/3.8V JUMRL: .
S EREdEE, ShtaeEh.

2 VCC HEART

R R TIUE L L v B B DA R AT R e A2 A7 vl Pl o e 36 BE B R S A, i 31-4 R

~Comm Port Settings—— Cache Options
Cache Dat i
Port: Im " Cache Data v Enable Encrypt
Baudrate: |1152I]I] vl I Cache Xdata Full Encrypt
[~ Cache Code
~LYD Setting
¥ LVD Enable ¥ LVW Interrupt En [~ VWatch-dog Enable
~LYR Cl:lnfig LV Cl:lnﬁg F WDT Reset Enable
2.8V 3.0V 7V - gy
= 3.5V « 3.8V 9y ~ 10V
[~ ¥cc Mode
| OK I Cancel |
31-4 KA ETE R, W E DS E S iR E
Horp

LVR Config & B HL T H AL HL T
LVW Interrupt En & B fi% H & 7% 7 i 6
LVW Config & & fi% Fi He 7% 1 e
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31.2.3 H===2
31.231 LVSR(0xDB)
% 31-1 LVSR(0xDB)
A 7] 5 | 4 | 3 2 1 0
2R RSV EXTOCFG TSDF LVWF LVWIF
B ¥y R R/W R/W R/W R R R/W
=RDA[El 0 0 0 0 0 0 0
FB B iR
[7:6] RSV R
PO $2 140 H BT O A &
000: Mt # PO. 0 MAMERHRIKT 0 B2 01
001: FCE PO. 1 MNAMNESHIKT 0 201
010: FLE PO. 2 NAMEEHIKT 0 #2101
[5:3] EXTOCEG | 011: ECE PO.3 NAMEH W 0 B0
100: FCE PO. 4 NAHMHRAHT 0 411
101: FCE PO. 5 NAMEAHIT 0 411
110: FCE PO. 6 NN 0 %11
111: FCE L as CMP4 i H o A A R b 0 #2101
LIRS AL
0: AT AR AT B v T IR
[2] TSDF L: A0 AT % e B IR
AT AT 5 0 B AR R W bR A7 (TSDIF, B TCON[5]) Bt &M, A7 RomiZEhAs
TR ES .
VCC ik Hbmid
I FERR TE S e 224 2 75 A TR RS
[1] LWE 0, i e
Te T RS i 2
VCC & L FR BT AR 1T
GRS AR AR, SR EEAN W ERE, PR R, 1%
0] LVIIE PE—, FRENTW . SIS —, 5 EEE. REENPW AR, %0

ALt E—.
0: EHMEKRE
e R AR A e Tl 4
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32 FLASH

32.1 @i
MCU F WHEE T 16k FATH 2 ] o AMUSCRFAS T BERR /SN, 30 SRR X HERR
F ERFE
® TEANEIX N 128 AT, it 128 M X
® i —MIX ChbkyufE: 0x3F80~0x3FFF) ATAA ZI A% ER
® (TATATIRRIIXIRAARATEVT 0] CEAEEL. 5. BREME Ry XN, #af MCU
=K
® i X HEBRAES Fr HEBR I (] £ 75 2 120~150ms

32.2 $##FisiER

RS FLASH $RAEI 2241, SREVEWTE B RS AT 22 (LT A i g, DG b Ak 2 )

MOVX $5 4% FLASH AT i%44F .

® FLASH 7EPATHERR MR R E i 75 2L A8 FLASH, 1] FLASH Zmf2 8177 /245 FLA_KEY
RIKE N 0x5a, 0x1f J5F 5 g fE FLASH Ihag 45 07 A 8 5 He [ b T sk 45,
HE N RN FPUE, fEM—K'S FLA_CR KIZHEALK 24 FLA_KEY FXk 4.

o CNMTRA P RRF A, AT B EHRIENT, S0 KREA k. LABTE movx BAERE T
rom_code.

o fEFHUTIERE TN RA XS Flash #EAT#:4E, W Flash 244’5, CRC M2xbiz it
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32.3 FLASH &8
32.3.1 FLA_CR
%% 32-1 FLA_CR (0x85)
A 7 6 | 5 4 3 2 1 0
2 RSV RSV FLAERR FLAACT FLAPRE FLAERS FLAEN
Byt R R R R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
FB B iR
[7] RSV 1R
[6:5] RSV R
gife bR E, Ik
[4] FLAERR | 0: X FLASH H 5K}, 4nfe ol fidmfE /e il .
1: X} FLASH H S, Safe ol Fidm Fe 45 0 M
FLASH [k /5 NEAEBOR AL
[3] FLAACT | 5 0 K%
5 1 FonJFh Flash ¥4, 4R, #E
X TgmARERE, mA R O KRR TSR A 5 X FgmiE)
0: 2%k
[2] FLAPRE L e
VER: WE FLAEN 5 1 i, FLAPRE A& 4E
J5 X R Ad g
0: Z&b
[1] FLAERS L e
V% . HE7E FLAEN A 1 B, FLAERS 72/ A
L fERE
(o] FLAEN 0: 2&1b
1: ffgE
32.3.2 FLA_KEY
% 32-2 FLA_KEY (0x84)
fir 7 6 | s | 4 | 3 | 2 | 1 | o
LR FLA KEY
2K RSV FLAKSTA
it 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 ZFR iR
5 : FLASH ¥R/ gmFE T80 %5 47 2%
BE: 5 6 ALIR[E 2 0x00
B BAK 2 A7 R B2 FLASH fR8IDIRAS A7 FLAKSTA
[7:0] FLA KEY | 00: 4%
01: 0xbA BEAT A, %4£F 0xIF EA
11: JF4
10: ¥4
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33 CRC (EWRTURBSELITHEETT)
33.1 CRC IIgetEE
8 i Automatic CRC I I Flash
utomatic as
CRC_DIN Controller Memory
%‘ CRCDONE >
2 CRCDINI »  CRC Engine -
< CRCOVAL > .
16
CRCPNT i
RESULT

vy

AVC 2 TO 1 MUX )

8

33-1 CRC IngetEE

—

CRC_DR

CRC (FEIRTUARIIGTI BB IE) SRR E 52 14 52 A4S BT — 8 A4 CRC iH5H 45
WK 33-1 iz, CRC #:Yit CRC_DIN Zif7 451 8 fr3idis, T SERUGHE 16 A AL R N A AE
2%, @it CRCPNT F1 CRC_DR [R5 o] N 5 45 S 25 1728
% 33-1 CRC #5422 i

5 CRC #7# AR TR 16 BEH|IR N
1 CRC12 XM 24xM 1 +xA3+xA24xH] 80F
2 CRC16 XM B+xM BEXA2+] 8005
3 CRC16-CCITT | xM6+xM2+x"5+1 1021
XA324 X 2B +XA 23 XN 22+ XM B+XM 2
4 CRC32 FxM XM O+ XABHXAD+XAG+xA+x+1 04C11DB7

33.2 CRC16 &I
FU6832 14 4% 5 - CRC16-COITT bkt £mik: X 04+ X2+ X° +1,
33.3 CRC16 E#FiZiEE

& 33-2 a2 HR AT CRC16 Hipg 3 8], FU6832 K JFAT HE LI, XA T MCU
= RG0S DA TR H A5 8.
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i I L_DD—j

> & |_>| |_>| |_>| |—>|10|—>|11

] 33-2 CRC16 HLi% 53 &
33.4 1#{FiREE
33.41 itHE/NMFDE CRC

B F AT CRC{H, 5% L N BT
1. MRIEFHRZE, ¥4 CRC_DR, X HUA MR 2T LW L : W AI4A1E )y 0x0000 B Oxffif,
20 s it B CRC_CR[CRCVAL]J H# CRC_CR[CRCDINIE 1; Wi AEYIAE N E =,
4 A LLi#id CRC_CR[CRCPNT]AI CRC_DR fit &i#47T CRC ¥Ih 1k .
2. A EEE A AAAS CRC_DIN 5 A—AN4dfE, 5l 0x63, MIZE T — a4 HRA, CRC 4%
Kt A k.
3. EHUCRC 4i%t: 5 CRC_CR[CRCPNTIf g 1, #AFiLEL LS S 77 f74% CRC_DR, 15
FHi¥dE; 5 CRC_CR[CRCPNT]fii 4 0, Fii CRC_DR, HEMLFI 4, &Ikt b
CRC 5%,

33.42  #t=itHE ROM £iE CRC

ZHH ROM 3 i s X344 1) CRC fH, 15 1% LA N P IRIEAT
WitHtk CRC_DR, J7iE 717 CRC ¥I461k:

i CRC_BEG 5 NI&Y{H, wWEZEIHI ROM HIEELA M X

1] CRC_CNT 5 NI& MM, B i an 5 X 45 508 X 1 5 X i 2
] CRC_CRI[AUTOINTIE 1, fRFFHEMAL, 2830 HN T EIERE;
B CRC 45 R 77V Rl #5275 CRC MBSz s

a b W N PP
J J J Y Y
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3FFF

0xO03FF

128 sectors <

0x007F

A sector

0x0001
0x0000

K 33-3 ROM 1] 43 [X &

WK 33-3 Az 4~ ROM 3t 16K 775, 43k 128 4™ sector, %' M sector0 #| sector127.
4> sector t 5 128 77 . fEHE1T CRC it & 115, #24R sector {6 CRCOBEG 1J LAjE 0x00~
OX7F Z [AIfPAEfI{H, 35 0x00 1 OX7F; 75211 5H ) sector & 2% CRCOCNT 1] LA/ 0x00~
Ox7F, fu#% 0x00 A1 OX7F.

TEVERME, Mif CRC_BEG [M{EMHE K, CRC_CNT HIMESZAHME/N . filhn, i
CRC_BEG HfJ{Hy 0x7F, ] CRC_CNT {8 A fE2 0x00, B AR &G —1> sector H1 &)
CRC fH. Itif, RA/NCK CRC_CNT B E )y 0x01 BB KIME, ) CRC & e tifift-2 H
BRI A%, CRC 514 Rt HR s — > sector &) CRC {H .
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33.5 CRC F1F=E
33.5.1 $=H151F8E: CRC_CR
% 33-2 CRC_CR (0x4022)
fr 7 6 | 5 4 3 2 1 0
PAN RSV CRCDONE CRCDINT CRCVAL AUTOINT CRCPNT
Byt R R R R R/W R/W R/W R/W
EAiE 0 0 0 1 0 0 0 0
FB B iR
[7:5] RSV R
H 5 CRC 15 58 libr &
[4] CRCDONE | 7E H 3l CRC iHE A fEr, i H X —Ar'5 0, I RIS H a5 1k PaT; 78
He BT, WasiEx—f 8N 1, Frel, SARBGX— A i &R (A 1,
CRC 25 RATUHALAE RE
0: FIuHtbTeRL
3] CRCDINI 1: MIEWA LG
BB AR A 1, BEEIRRE HAEE 1 BN, A EE A N R
e HLP Ik, 3B B CRC 512, 1N CRC 45 R I46 . FTbh, ANEBF X —ALS
NAE, SH SR A 0,
CRC 25 RATUHA IR PR
[2] CRCVAL | 0: ## CRC 45 BH14646 79 0x0000
1: ¥ CRC &5 B WIuh1b N OxFFFR
CRC HahitF AR
LA s 1K, 2 ESIN Flash 3 R @42 i b B 31T CRC 5. iR
[1] AUTOINT | >y CRCOBEG, Ftit-% CRCOCNT /M,
vE: fE/BHEBD CRC tHEINRE /T, MK EMECEL, FHBX—ME 1. #aiing,
S VA s A = R VA N =
CRC 45 RH54t .
[0] CRCPNT | 0: 1i32HY CRCODATA ZFAZ 821N, il 52 16 {57 CRC &5 F MK (7-0 fir)

1: 2HU CRCODATA ZFA7#siT, Ui M2 16 {7 CRC &5 1 m5 (15-8 i)

7 T CRC tH R RE D APIRSE, — ISR 75 1) CRC 15, —J2 ROM it & CRC

st HE. HEfH 372 CRCOSTA [ bit[1]5 A\ 1, &32EE5 CRC B H R, R EHHE
A5 N CRCODIN 221728 (1 AN 751K CRC 18, Ul CRCOSTA 2777 #2211 bit[1] A it 4 0.
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33.5.2 MANEIESTFEE: CRC_DIN
%% 33-3 CRCODIN (0x4021)
A 7 |8 |5 | 4 E | 2 1 0
ZFR CRC DIN
gt W W W W W W W
EAiE 0 0 0 0 0 0 0 0
=42 ZFR 197}
CRC HEeiim N ¥ .
[7:0] CRC DIN FR AL A A2 5 N — N EERT,  CRC bt B si7E LA CRC &5 A 3EAtE -, ARIEHAN
' - BE it S L HT I CRC 4558, 7835 )5 CRC 4551,
e EEFAR R MR AR, SAREIE AR . B HhER IR [F] 0x00.
33.5.3 LRSS CRC_DR
% 33-4 CRCODAT (0x4023)
A 7 6 | 5 | 4 | 3 | 2 | 1 | o
LA CRC DR
A R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
FB B ik
CRC &5 84 .
[7:0] CRC_DR | BRREE. BULEF A4, SRS 27745 CRCOSTA H 14k S48 %E CRCOPNT Kk 2 v In]
)72 CRC 45 BRI E 7 ik AT .

e T A AR R T BB EE DSh, IR e R S R EURER, FTBLERTK
£ CRC RN ER, T AN Ar A7 o & FHARLER L

33.5.4 BEintHEikR=5FEs: CRC_BEG
% 33-5 CRCOBEG (0x4024)
A 7 6 | 5 | 4 | 3 | 2 | 1 ] o
L RSV CRC_BEG
et} R R/W R/W R/W R/W R/W R/W R/W
LR AN 0 0 0 0 0 0 0 0
FB LR 9%
[7] RSV FRE
F #1118 CRC 1] ROM #46 sector.
[6:0] CRC BEG | fltn: 4% CRCOBEG[7:0]HIEZ 1, H Sector size & 128 N7, WHSB) CRC i+
Fiat 2. 1X128=128, SR L2ME =4 sector KIS —NFH A
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33.55 BintEiRES1F2E: CRC_CNT
%% 33-6 CRCOCNT (0x4025)
A 7 6 5 | 4 | 3 | 2 | 1 0
4R RSV CRCOCNT
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
=42 ZFR iR
7 RSV R
E 3l CRC TH5 ) 8 XA A2
[6:0] CRC_CNT | MAHE X T 75 B4+ 5 CRC {H 1) ROM B X A%, i Al 7T v s E 3l CRC 410 45 3
X,
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34 (KERIER

[=H1y

34.1

FU6832 ZFUBEft 7 =M TARRI. IEW, FArfUNEIR. i i B8 47 4% PCON MIMEIEFAF
AR
BRI T A TAE S O S5 403K 34-1 P

* 34-1 DIFER

R -
e ik AR YR mﬁ@&
E | R MAN g, AN i T 1 NA iigiz
[oPUMERITE, REERIKAR LI, e i
ol | RERIGERE. 5h3iDebug 5 f: PEfE R i

L e i

FLASH Deep-Sleep.

B U b o 5 1, MCU P R R0 7 0 A . .
WENR | BRERT, 1% ADC. FOC. HaALe% i aRah fi s £ 4t %f F/BB%E P gﬁ‘ﬁf&

Fos . iii/Debug E AL RE R

BT B

XvE: BEHANEBRRERBNEFEA 3 %4584, PCON =0x02; nop_();_nop_();_nop_();

34.2 PCON FH==2

#* 34-2 PCON (0x87)

A 7 6 5 4 3 2 1 0
KR RSV GF3 GF2 GF1 RSV STOP IDLE
HKA R/W R/W R/W R/W R/W R/W R/W R/W

X DAIEN 0 0 0 0 0 0 0 0
FR E i i
[7:6] RSV TR

(5] GF3 bR EAL 3

[4] GF2 EAbRENL 2

(3] GF1 EHAbREAL 1

[2] RSV RE

[1] STOP 5 1A ok NBERRASE S, e S B 37 0

5 UAES AU, MefE 5 B i 5 307 0
DhFemiat:
(0] IDLE {STOP, IDLE} =1x, RZHER

{STOP, IDLE} =01, ZEZ{H#l
{STOP, IDLE} =00, RZIEH 11
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35 KmBHRP

35.1 @

MCU &4t 7 —Fh FALSH 485 7 i (17 s T 0R97 5 7 (AR AR B D REnT LAR G
TR e 2 ARERI P ¥R . 24 FLASH $na 5, Bm8dE ik, A st i CRC 12
Bkt tEARE PP 15— 2

35.2 {R{FizAA

KA E\Bruce\FTC6804A\FIRMWARE\GPIO\FTCE804A uvproj - pVision = - _h - = [EE
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
Ndd| s 2@l =] [ mom | == e | B o Hawelale o & &[] 2
[ E e | ¥ rosn E
Project L} v x
=% Project FTC6804A - e
£ & FTC6804A Device | Target | Output | Listing| User | 051 | 451 | L¥SL Lozate | LXS1 Mis
£ Application  Use Simulator Settings || @ Use: [Fortor C51 FICE Driver vl
1 main.c i ™ Limit Speed to Real-Time
| .j Interrupt.c
I o Library £i V¥ Load Application at Startup ¥ Run to main{) V¥ Load Application at Startup ™ Run to main{)
I [ aDC.c Initialization File: Initialization File: B
I ] aMpc A | | e || | _Edi
L1 cMpe Restore Debug Session Seftings —————————————— Restore Debug Session Seftings ————————————
i 17 eree #1 ¥ Breakpoints ¥ Toolbox ¥ Breakpoints W Toobox
i [ omac ¥ Watch Windows & Performance Analyzer ¥ Watch Windows
i |1 DRIVER.c ¥ Memory Display ¥ Memory Display
| [ FLAsHC
[1 GPioc )
I a I I Sl CPU DLL. Parameter: Driver DLL. Parameter:
| -
=1 — 58051.0LL FU6832 58051.0LL FUG832
I Eero... |[@Bo... [{}rFu. |DyTe. I |1) I |1) >
o =
||| Build Output L=
| Diglog DLL: Parameter: Dizlog DLL: Parameter: -
[pevaplL  [pFuss3z [TeveDLL  [pFUsssz
l Defaults | ‘
’ o

35-1 RIS LRI E

. -
FUE832 Register Con

Cache Options
[ Cache Data [” Enable Encrypt

- [~ Cache Xdata Full Encrypt
[~ Cache Code
LYD Setting
[¥ L¥D Enable ¥ LVV Interrupt En [~ Watch-dog Enable
LYR Config L¥W Config ¥ WDT Reset Enable
2.8V o 3.0v ol 1] 8V
" 3.8Y o 3.8Y gy o 10V
[~ ¥cc Mode
0K I Cancel |

352 MBS LRy Sfryia

R SCREH PR SR B) FLASH FARAS I 25 04T FR = BUERT 51k BOob AR an &l 35-1 A1
35-2 TR
WU —
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T 8051 SR T & T B, 4wiaiit N Target Options HJFi%# Debug &I+, %08 K 35-1
FioREATIESE, JF 55 Settings HEN T — D% E .
IR

IR 352 s AT B E, s OK. A5 %1% LAEJF N4, 19 20/.BIN X, kegZ|
FLASH 2 J5 RIA] 8 SRR ORI R AR

TEUWHME, SHAFERBEERPEN, B 352 iRk BENeREAF RN, ®EZ)E
FLASH H BT RS R = R 37

BB XK/ 128 75
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36 f{Eic: (Document Change List)

Date Revision Changes
2019/10/31 L0 | WigsRARA
2020/3/25 L1 1. B&hn FU6832N/FU6832S Y5 (Add FU6832N/FU6832S)
) 2. BHHBSEESE (Modify electrical parameters)
1. %t— XSFR FI SFR ZifF#8fin 4 (Uniform register naming) (ZFET
1.5.3F11.5.4)
2. 380 SSoP24 #FHSE A (F15 5. 12)
3 AB S W i BT R TR e A AT A, S — R (GETT T
480 12C AT AR (FE8)
5. ML SPT E I A A7k, #9m SPT 8P i+HE A (FEFT 0)
6. &2 MDU #55: MDU_A/MDU_B/MDU_C/MDU D ZFfE#sZ¥fiiik (&5 12)
755 FOC 1T A as iR R (T 14)
8. TIM4 ZE T4 FG tHE AU (F15 18)
9. 1584 SYS_TICK Z5 FGIF aFfFasftiifdlin (=45 19.2. 1)
10. 1824 Driver 75 DDIR ZF 7 2e iR iR (15 20.2. 1D
2020/7/22 Lo 11.11%3&%‘?5@%%%??%&%17& fﬂu CCFGl\%}ﬁ%ﬁiﬁfﬁ (ZFEH72D)
12. /&2 ADC Z T 50 HE %555 1 B, 390 ADC @18 14 B3t (F5 24. 4. 1)
13. Be b 28 2 4 LU A AR R FE (35715 30. 1. 4)
14. 1524 DMA FFTHE R B A7 25 Hiid (&5 26)
15. 380 VREF 5 VREF $fi&, VREF [F]I 492 DAC (IS i R 3Lk (&
F27. 1)
16. IS HE T AMPO Al gmfEiE 2t i B (7 29. 2. 1. 2)
17. 1B b 2% 3 17 32 BRI MOEMD #i B (&5 30. 1. 1. 2)
18. fE e YR AR B 45 LYW Interrupt En (&5 31.2)
19. 1824 FLASH %= i 2 (7 2 fiiid, 10 flash H 55 CRC B4R i (4
32)
20. WahMEHEe S (T 36)
21. Mg T20PM A% (FH5 17)
1. f& 1. 5.4 XSFR #i =¥ WDT_ARR (75 1.5.4)
2. /B FOC_TSMIN 1A (F77 14.2.4)
90201019 . 3. {50 TIM2 CR1 27778 T2IPE HiR (&5 17.2.2)
' 4B AR, B Ve AR UL, B R B AL R B (E
H5)
5.5 MDU_D A7 #s iR Uil (FH5 12.4.6)
1. 3450 FU6S32F A1S (&5 1)
2. 4804 TSD fRPIRERIIA (FT5 30.2.9)
20201218 1.4 3. &8 PreDriver FHiHFH (ZEH 2)
4. SEIIARBRAS R A B (F275 34. 1)
5. &% DRV_ARR 1F5 /A (F5 20.2.5)
20210106 1.5 1. /24 FU6832F Bl IFIR 7545 iR (FEH 2. 7)
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products does not infringe upon any patents. It is the policy of Fortior Technology (Shenzhen) Co., Ltd. to
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rights.
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