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14.2.23 FOC__1Q (OXA0BE;, OXAOBF) ..eeuiiieiiieeeieieieneeteneeieesteneseesesesteeseesesseseseseenessenessesesessenenns 117
14.2.24 FOC__IBET (OX40C0; OXAOCL) .oioiriririeieuiiineeieteneesessetesesesesestete et sete et ebe e nees 118
14.2.25 FOC__VBET (OX40C2; OXA0C3) ..ocivirieieieiiniinieietenienestetesesesesessete e sessssese e sssesesesenenees 118
14.2.26 FOC__VALP (OXA0CA, OXAOCS5) .oiiieieeeieeeuineeeeneseeesteneseeeesesteeseesessesesesseessenessesessssenssnns 118
14.2.27 FOC_UDCPS (OX40C2; OXA0C3) .iiriveeeereuiriririeieteneseressetesenesesessetesesesessssesesenesssseseseseneneans 119
14.2.28 FOC_UQCPS (OX40CA; OXA0CS5) .ioviiieieueuiirinieteieuitnessesesesesessssstesesesessssesesesesessesesesenenees 119
14.2.29 FOC__IC (OXA0CE; OXAOCT ) .ooeeeieeeeeeeeenieeeueneeieneseenestenessesesesseessesessesensssenessenessesessssensssns 120
14.2.30 FOC__IB (OX40C85 OXA0CO) ..ocveviiriririeieieneineeietenetststetesesesesessete s sessebebe e ssseseseseenees 120
14.2.31 FOC__IA (OXA0CA; OXA0CB)  ..coouimieririeieiiniinteietenetrtete bttt sttt ettt es 120
14.2.32 FOC__THETA (OX40CC; OXAOCD ) .cuerieeeuireeuineeieereeneseenessesesessanessesessesensssenessanessesessssensenns 121
14.2.33  FOC__ETHETA (OX40CE; OXAOCF) iiiiieueuiiririeierenesiisseteseneseseststesenesessssesesenesesssseseneneseans 121
14.2.34 FOC__EALP (OX40D0;5 OXA0DL1) ..oirivieieueuiniinieieteiesenessetesenesesessstesesesessssese e sesseseseseneseaes 121
14.2.35 FOC__EBET (OX40D2;, OXA0D3) ..ecioieieieeeeineeieireeesteneseeeesesseessesessesesessenessenessesessssensenns 122
14.2.36 FOC__EOME (OX40D4; OXA0D5) ..oooviveeueuiririririerenesenessetesenesesessesesesesessssesesenesessesesesensnsns 122
14.2.37 FOC__UQEX (OX40D6; OXA0DT) .ooovveiereririirieierenerinistetesenesesessstesesesesessesesenesesseseseseneenes 122
14.2.38 FOC_KFG (OX40D6, OXAODT ) eoeiveeeeieeenireenineeieereeeseesessesenessesessesessesesssseessanessesessssensesns 123
14.2.39 FOC__POW (OX40D8;, OXA0DI) ...orivieieeeuiriirieierenisiressetesenesesestetesenesessssesesenesessesesesenenenes 123
14.2.40 FOC_EOMEKLPF (OXA0D8) ....cveueuiuiiieiereninirireeteseneesessesesenesessssesesenesessssesesenesessesesesenssnns 124
14.2.41 FOC__IAMAX (OX40DA, OXA0DB) ..ococieoiieeeierieirieistenesteeeseseeeseesessesessseeessenessesessssenennns 124
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14.2.42  FOC__IBMAX (OX40DC;, OXA0DD) ..oooeeeieeececeeeeeseseesessesessessessessesessessessesasss s sessesassan. 124
14.2.43  FOC__ICMAX (OXA0DE, OXA0DF) ..ooiueieireiririeeseeseescsessesessssssessesae s sssse s s sessesans 125
14.2.44  FOC_EFREQMAX (OXA0BF) ooovoveveceereeeeeeeisseseeseesessessessesse s sessessesaesassssesassasss s sesassans 125
14.2.45 FOC_EKP (OXA074, OXA075) wooovoieeeeeeeeeeeseiesseseesessessessesaesssessessessssassssessssasss s ssssesassans 126
14.2.46  FOC_EKI (OX4076, OXA077) ooveeveerieieeeeeresesaesaesee s sesse s s s s 126
14.2.47 FOC_EBMFK (OX407C, OXA07D) wooooveeeeeeeeeeeeeeeeeesssessesaeses s sessessesassessesse s s s sensesansans 126
14.2.48 FOC_KSLIDE (0X4078; OXA079) .ecvoueeeeeeeeeeeeeeeeeeeeseesessesaess s sessesaesas s sesss s s sasassans 127
14.2.49 FOC_EKLPFMIN (OX407A; OXA07B) ..ooovuiveereieieereerierseesseses s sessesse s sesse s sesaesans 127
14.2.50 FOC_OMEKLPF (OX407E, OXA07F) .oooouoveeeeeeeeeeeeeeseseeeeseesssessessesaesas s sessesasss s sessesaesans 128
14.2.51 FOC_FBASE (0X4080, OXA081) ...ooooviieeveereerreereeseeseeeesessesessessesssssesessssessesssses s ssssssassans 128
14.2.52 FOC_EFREQACC (OX4082, OXA083) ..ocoooirerrerreereeraercsessesaesssssssssssessssssssssesse s sessessesans 128
14.2.53 FOC_EFREQMIN (OX4084, OXA085) ....coceeererrereereerrremsessesessssessessssassssesssssssasssssssssessans 129
14.2.54 FOC_EFREQHOLD (0X4086, OXA087) ....covovvvereereereeeeeveesssssessssassessssessssassesssssssssessans 129
14.2.55 FOC_EK3 (OX4088, OXA089) ...ocoiviireeereereereesaesessesssessesas s ssssessessssssesse s s s sessesaesans 130
14.2.56 FOC_EKA (OXA08A, OXA08B) ....coeveeeeeeeverrreereesessssessessesssessesssssssasssssssssasss s ssssssassans 130
14.2.57 FOC_EKL (OXA08C, OXA0BD) ....cooovrereereererrreeseesessssessessesessssesssssssassessssssssssasssssssssassans 130
14.2.58 FOC_EK2 (OXA08E, OXA08F) ..cooviviveiereereerseesaesesssssssessesassssesssssesassssssssssaesassssssssesassans 131
14.2.59 FOC_IDREF (0X4090, OXA091) ...cooiveieveereernrieeseessesssessesassssssssssesssssssssse s sssessesens 131
14.2.60 FOC_IQREF (0x4092, OX4093) ...cocoiiivereereersrreeseessesssessessessssssessesssssssssssssesssssssssessesans 131
14.2.61 FOC_DQKP (0X4094; OXA095) ...oooiuiieeveereerreeseesaesssessessesessssessessesssssssessessesssssssessesassans 132
14.2.62  FOC_DQKI (OX4096, OXA097) ..ovrveiviereereersiseessessessssssessssssssssssssssssssssse s s sssessesans 132
14.2.63 FOC__UDCFLT (OX4098, OXA099) ...ccceviriririeereessessssessesassssssssssessssssssssssessesssssssessesans 133
15 TIMLueucieeeceeteeteteeeese e tese e e ese et es s et essse et ese e et ese e et ese st et esesa et ase st et ese st esesstesenertesessesesensnes 134
15.1 TIMErL FEVE LI oottt 134
15.2.1  TIMer THFEHL IO coeveice ettt st 135
15.1.1.1 G i1 OO 135
15.1.1.2 FEAR TS B oottt bttt 135
15.1.1.3 BT BB T B oottt 136
15.1.2  JUAEAS S IIEIEHITREE oottt 137
15.1.2.1 TETHE ettt 137
15.1.2.2 R bRt b Rt b ettt 137
T S IV A L= OO 138
15,04 BB AH T e bbb 138
15.0.5  TIMErL H BT 1ottt 139
15.2 BLDC T VRIEEN 1ottt sttt s st nae e 139
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1521 JTURBEBHHIZN AR oottt 140
15.2.2  FVRIKEII AR TR oottt 141
15.2.2.1 60 FEIEEIT TH]..ovovvoeeveee ettt s st s s s seenaneas 141
15.2.2.2 60 FE BRI .ovooeeeeeee et 141
15.2.2.3 B .o evoevereereereressessesse ettt st a bbbttt a ettt a e 142
15.2.2.4 YA AT =l OO 142
15.2.2.5 TRV PRI e vee v et e et a e a et s sttt nae st naenanes 142
15.3 THMEIL B AT R coveveeveeetee et ee e s s s s e s s s s s s st saes s s 143
15.3.1  TIMI_CRO (OXA068) ....ooeoeeeeeceeceeeseieesessessasssesss s sessssssssssssssssasssssssssssssssssasssssssssssssens 143
15.3.2  TIMI_CRL (OXA069) ...ooeeeereeeeeeeeieeeesessesseesses s sessesssssssssss s s sssssssssssssssssssasssessssssnsnens 144
15.3.3  TIMI_CR2 (OXA0BA) ..coucveeeeeeeeeeeecieseeseeeesssessesss s s ssssssssssss s sesssessesssssss s s ssssessssnssans 144
15.3.4  TIMI_CR3 (OXA06B) .e.ouoeoeeeieeeeceeeveseeseesesseesssss s sesssssssssss s s sssssssssssssssssssassssssssssnsnsens 145
15.3.5  TIMI_CRA (OXA0BC) ovuveeereeeeeeeseseesessesssssses s s sesssssssssssss s ssssssssassssssssssassssssssssnssens 146
15.3.6  TIMI_IER (OXA0BD) .ooovueveeeeeeececeeeieseesesseessessesssses s ssssssssssssses s ssessessssss s sassssssssssnssans 146
15.3.7  TIMI_SR (OXA0BE) ..ooveeeeereceeeeseseeseesesssesses s ss s sess s s ssssssssass s sassssssssssnsnens 147
15.3.8  TIM1_BCOR (OX4070, OXA071) .ooovovveereeeeieeeeseesessessessessssssessssessessssssessssssssssssesssssssens 148
15.3.9  TIM1_DBRX (x=1~~7)(0X4074+2*X, OXA075+2*X) c.r.vurrerreererrrsresseessessesssssessssessssesssssans 149
15.3.10 TIM1__BCNTR (0X4082, OXA083) ...oeveiveerrerreereereessesassssssessessssssessessss s s ssesasssssssans 151
15.3.11 TIM1__BCCR (OX4084, OXA085) ...coeverererrerreereeseessssssssissssssesssessessessssssssasssesasssssssens 151
15.3.12  TIM1__BARR (OX4086, OXA087) ...cevereeeeererrrrrereseesssssssssssessssessssssssssssssssssssssessassssens 151
15.3.13  TIM1__RARR (0X4088, OXA089) ...ccevuivrurrerreereereesssssessssssasssssssssessessssssssasssesssssssssens 152
15.3.14 TIM1__RCNTR (OX408A, OXA08B) ....cooovvieeireereereereessseessssssessesssessessessss s ssessesssssnens 152
15.3.15 TIM1__ITRIP (OX4098, OXA099) ...eoeeveeeeercereerereeressseseesssssessssessssssessssssssssseesesssssssans 153
16 TIM2u.e.eeeeececececeeaesesssssssstsessssss s s s sesesessssasssssssssssssssssssssesesssnsesssssnsnsassssssssesesssssssnsnsssnsnsnsnes 154
16.1 TIM2 FEETEIH oottt bbbttt 154
16.1.1  JPBTBRIE M oottt 154
16.1.2  THEEE TIM2_ CNTR BT B FITF B oo 154
16.1.3  BATHIBET et 155
16.1.3.1 TIM2__ARR/TIM2__DR HJTEE oottt n s 155
16.1.3.2 BB SRR I oo 155
16.1.3.3 PWIM BT ettt sttt 155
16.1.3.4 T EEE et 155
16.1.4  HAAE SIEBALIIREI oooovooeeeee e 156
16.1.5 AN HMEr BRI ooeoeoee et 157
16.1.6  HHIN COUNLEN ARIR o.ooovoeeeeeeee ettt 158
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16.1.7  QEP&RSD FET . ...oooeoceeeece ettt 159
16.1.7.1 RSD T LB RETRAE oottt 160
16.1.8  ZHIEARIR oot 160
16.2 TIM2 ZETFRE oot se st s e a s ssesass st snsansanneenaneas 162
16.2.1  TIM2_CRO(OXAL) w.oooverreereneeeeecsesssssssessasssesssesssssssssssssssss s s s s sss s s sssssassssesssssessssssenees 162
16.2.2  TIM2_CRL(OXAD) w.oooverreeverreeeeeeeseeesesssessessssssssssssssssesssssssssssssssssssssssssssssssssssssssesssssannes 163
16.2.3  TIM2__CNTR(OXAA,OXAB) ....ooeoveeeeieeeeeesseesessessesseessessss s ssssssssssssssssssssssssssssssssssssnnes 165
16.2.4  TIM2__DR(OXAC,0XAD) ....oovereerceeeeseeeeeesssseessssssssssssssessssssss s sssssss s sssssasssssassssessssenees 165
16.2.5  TIM2__ARR(OXAE,OXAF) w..oovereeoeveeesseeeaeseesseesessesssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 166

17 TIMB/TIMA ..oeeeeeeeeeeeererastesesesss s s e ssssssssssesesessssss s s sssessssssssssssersnssssssssesessssssssssssssssnsnsasnssenes 167
17.1 TIM3/TIMA BEVE BRI oot 167
17,00 IPBIBEIE R oottt 167
17.1.2  TIMX_CNTR HITEEB FITE B oot 167
17.1.3  BHIBEER ottt 168
17.1.3.1 Ly AL a5 VOO 168
17.1.3.2 PWIM BT <ottt ettt sttt sttt 168
17.1.3.3 T EEE et 168
17.1.4  FINAG SPEPEATILIATI oot 169
17.1.5  FIAN HMEr BT oo e 169
17.1.6  TIMA [ FG BTN oot 170
17.2 TIM3/TIMA BEATRT coveveiereieiieie ettt sttt ettt s bttt b s nee 171
17.2.1  TIMX_CRO(OXIC/OXIE) (XZ3/4) ooiveeeeeeereeeeeseesseeaesses s sanes 171
17.2.2  TIMX_CRI(OXID/OXIF) (XZ3/4) ooroeeveereeeeeeressessesseesssssessesssssssssssssssssssnsssssssssssssssannes 172
17.2.3  TIMX__CNTR(OXA2,0XA3/0X92,0X93) (X=3/4) oivveeeeeeeseeiseeseesseesesssessessessesssesssssesssennns 173
17.2.4  TIMX__DR(OXA4,0XA5/0X94,0X95) (X=3/4) ..ovvveeveeresresreseeseeessossessessssseesssssessssessessssnesnens 173
17.2.5  TIMX__ARR(OXAG,0XA7/0X96,0X97) (X=3/4) ..oivveeeeeseeirseseeisseesssesessesssssssssesssssesssennes 175

18 SYS_TICK e eeeeeueeeresesesssrssssesssssssssssssssssssssssssssssssnsnssssssssssesesssssnssssssnsnsssnssssesesssssssnsesnsnsnsnsnen 176
18.1 FEAE T oottt ettt 176
18.2 BFTERR e eeeeteeeee e e ettt a ettt s ettt e s et 176
18.2.1  DRV_SR(OXA0B1L) w.ovoverreerenreeeereseessseseesssssesseessssssssssssss s s ssss s sss s sssssssasssssass s sssssensns 176
18.2.2  SYST_ARR(OXA064,0XA065) .......coorvvrrrerrarressaessssesssssssssesssesssssssssssssssssssssssasssssssssssssssssesses 177

3 T 0 T4 |V T Y 178
19.1 FEAE T vttt bt 178
19.1.1 AT ettt bttt 178
19.1.2  BTHEBIREII oottt 178
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19.1.2.1 LI 451 SO 179
19.1.2.2 FEDEAEER ..ottt ess st aen s 179
19.1.2.3 s AL OO 180
19.1.2.4 T EBE IMOE...veovieeeeeeee e ss s sss s sn s se s ens s snenes 181
19.1.2.5 T ettt nans 181
19.1.2.5.1 A TTIE BT oot 181
19.1.2.5.2 FG BTttt 182
19.2 BT AT B e oeeeeeeeeeeeesee e st es sttt ettt sttt s e s et s 182
19.2.1  DRV_CR (OXA062) ooorvoverreeeeeeoneeeseesssssssssssssesssssssssssssssssssssssssssssssssssssasssssssssssssssssnnes 182
19.2.2  DRV_SR(OXA0BL) w.oooverrerverreeeeeeessessesssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssessssssnnes 183
19.2.3  DRV_OUT (OXF8) oooveeeoeeeeeceeneeeseeessssssssessssssssssssss s sssssssssssss s sssssssssssssassssssssssanees 184
19.2.4  DRV_CMR(OXA05C, OXA05D)........oveueereveeeeeeseesiesssssseessesssssesssssssssssssssssssssssssssssssssssssssnes 184
19.2.5  DRV_ARR(OXA05E,OXA05F) w....voveeeeieeeoeessessesssesssssssssesssssessssssssssssssssssssssssssssssssssssnnes 186
19.2.6  DRV_COMR(OXA05A,0XA05B) ......ovvererreereeeseesessesssssssssesssssssssssssssssssesssssssssssssssssssssssssnses 187
19.2.7  DRV_DR(OX4058,0X8059) ........orrvererreeeiseeissessessesssssssssssssssssssssssssssssssssssssssssssssssssssssssses 187
19.2.8  DRV_DTR(OXA060) .......ovrverreeeereeeseesiesessssesssssssssesssssssessssssssssssssssssssssssssssssssssssssssessssssnses 188
19.2.9  DRV__CNTR(OXA066,0X8067) .....overrvereeerreereessssesssssssssssssossssssssssssssssesssssssssssssssssssssssssnses 188

10 Y/ 3 PP 189
20.1 WDT M FHTE LB I oottt bbb 189
20.2 WDT FFVE T oottt anneees 189
20.3 VDT BT AT e v vtetisetesseessse sttt se b s bbb s s sttt 190
20.3.1  WDT_CR (0XB026) .ooeeereeceeeeseeesesssssesssssesssssssasssssss s sass s sasssss s sssssanens 190
20.3.2  WDT_ARR (OXA027) wooeoeveceeereseeseeiesesssessissesssssssssssssssssssssssssssssnssssssssssnsssssssssssssssssnnes 190
20.3.3  CCFGL (OXBOLE) wouoiieieeiecieeeeseeese s sse s s ssss s 190
21 RTC GRT BRI oottt sttt s s st s se s et s e s et s et s e sae st snesnesnsnaseen 191
21.1 RTC FEARIIHEHEIR oottt 191
21.2 RTC HEAETEIH oottt 191
21.3 RTC T ATBR coevevrereieretesess ettt s sttt s b s bbbt a bbbt b st sneas 191
21.3.1  FHFAERE: RTC_TM (0X402C, OXA02D) ooivveceeeeeeeceeeceeeseesesessenee s sess e e, 191
2132 PEHIZEAERE: RTC_STA (OXA02E) woieoeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeseeeeseseeseeseseeeeseseeeeseens 191
21.4 B BT oottt 192
2081 ATl oottt bttt bt bbbttt bt a e 192
214.2 B AT B et bR b bRt b Rttt s et e 192
7 o PP 194
22.1 1O THTAT cov ettt ettt ettt a e s a et s s ettt nt st n e st enaenans 194
REV_V1.0 12 www.fortiortech.com

Downloaded From | Oneyac.com


https://www.oneyac.com

~

Fortior Tech

FUG6832N1

22.2 1O FBEAVETLIT oottt 194
223 1O ZF AT everveve e eee s see ettt 195
22.3. 1 PO_OE (OXFC) ooeiiceeeeeeeeeteeeeeee ettt ae st s st ssesas s s ssssesan s sensessesaes 195
22.3.2  P1_OE (OXFD) oooeieceeeeeeeieteeteeee et tes et sae st s st ss s st s s s s st s sessesaes 195
22.3.3  P2_OE (OXFE) ooiiveeeieeeeeieeteteeee ettt bbbt bt 195
22.3.4  P3_OE (OXFF) oioiiceeeeeeeeeteeeeeee et eeaesae st sae st s st ss s s s s s s s sensenaesaes 195
22.3.5  PA_OE (OXED) oouivceeeeeeeeeeeeeeee s ss e aesae s saesae st s st ss st s s s st enaesaesaes 196
22.3.6  PL_AN (OXA050) .oivieieeiecieiieesiesee s sesse s s sse s s s s s s s s s s s s s s sans 196
22.3.7  P2_AN (OXA051) oot eeeeeae e sae s st ss s s et s s s st enaenaesaees 197
22.3.8  P3_AN (OXA052) .ooooieeeeeeeeeeeeeeeeeseiessesee s ssessesae s sssesse s st essesas s sessessesassassenseseesanes 197
22.3.9  PO_PU (OXA053) woioieieeieeieeeeeesee e sessesse s ses s s s s sses e s s sae s s ssesans 198
22.3.10  P1_PU (OXA054) .ooooeeeeeeeeeeeeeeeeeeesssessesesses s sessesae st sessssas s sessessesas s ssssssssassassasasssesanes 198
22.3.11  P2_PU (OXA055) w.ooueeeeeeeeeeeeeeeseesssessessssessssessesssssssessesssssssassessessssassasssssssessssassesssssssanes 198
22.3.12  P3_PU (OXA056) ..oooveieeieeeeeeeieeeee e sesaesse s s s ssesss s ses st sessesae s s s s s sassas s sessesans 198
22.3.13  PA_PU (OXA057) woooeeeeeeeeeseeeeeeeeeeesessessesssses s sessssaessssssessssas s sessessssassas s ssssssassassensessssanes 199
22.3.14  PH_SEL (OXA0AC) .oooieeeeeeeeeeeeeeeeteeseeaeeee s ses s s s sessessssae s ses e ssesas s sssessesassassenssseesanes 199
22.3.15  PH_SELL (OXA04D) .ooooeieieeceieecee et aeeee et sae st s s s s s ssesaes 200
22.3.16 PO (0x80) /P1 (0x90) /P2 (OXAD) /P3 (OXBO) /PA(OXES).....ccermreirrrirrerenraerrireenans 201
P T - o T ol OO OO OO RS YRR PRRRORN 202
23.1 ADC THT ST ettt ettt sttt a bbbttt sttt n e 202
23.2 ADC HEPE] ottt sttt 202
23.3 ADC FEAE VLI ¢ttt 203
2331 JFFFIIEREEREIR ooooceeeee ettt 203
23.3.2  FHRREEIEIN oottt 204
2333 BTHIBIEREIU oo 204
23.4 ADC BFTT B e eee e e et sttt n s 206
23.4.1  ADC_CR(OXA039) ....ouiveireiereeiaeriaesse s sesse s s ssesse bbbt sesa s ss s 206
23.4.2  ADC_MASK={ ADC_MASKH, ADC_MASKL} (0x4036~~0X4037) ...coccecerrrrrrrrerrererrrrerrerans 206
23.4.3  ADC_SCYC={ADC_SCYCH[3:0],ADC_SCYCL}(OX4035[5:2],0%4038) .......c..ceerrrrrerrrrrrrrrrrerenss 207
23.4.4  ADCO_DR={ADCO_DRH,ADCO_DRL} (0X03007~~0X0301) ...ccccecvirrirrrrerrrrrrrrereerrrraeneenanns 209
23.4.5 ADC1_DR={ADC1_DRH, ADCI1_DRL} (0x0302~~0X0303) ...cccccceerrrrrrrrrrrrrrrrrerrereereerrrrrns 209
23.4.6  ADC2_DR={ADC2_DRH, ADC2_DRL} (0X0304~~0X0305) .....ccceerrrrerrerrrrrrrrrereerrrrrserseranns 210
23.4.7  ADC3_DR={ADC3_DRH, ADC3_DRLHOX0306~~0X0307)......cc0cerrrrrrrrrerrerrerrrersereerersssaessesanns 210
23.4.8 ADC4_DR={ADC4_DRH, ADC4_DRL} (0X0308~~0X0309) .....ccccoccsrmrrmrrmrrrrerrererrrrrerserenns 211
23.4.9  ADC5_DR={ADC5_DRH, ADC5_DRL} (OX030A~~0X030B) .....ccceerrrereererrrrrrrereerrreraereesanss 211
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23.4.10 ADC6_DR={ADC6_DRH, ADC6_DRL} (0X030C~~0X030D) .....ooververrerrerreenrersesesesesssennes 212
23.4.11 ADC7_DR={ADC7_DRH, ADC7_DRL} (OXO30E~0X030F) .....cccceerrmrrrrrrrrrmrrrmrerrsnresrrennes 212
23.4.12 ADC8_DR={ADC8_DRH, ADC8_DRL} (0X0310~~0X0311) ...occecesrremrrrrrerrrmrerrerererernnennes 213
23.4.13 ADC9_DR={ADC9_DRH, ADC9_DRL} (0X0312~0X0313) ...ceeccsrremrrrrrerrrmrerrrerrseresnsennes 213
23.4.14 ADC10_DR={ADC10_DRH, ADC10_DRL} (OX0314~~0X0315) ...ccccecrrrrrrrmrrrrrrrrrrrrrrrnres 214
23.4.15 ADC11_DR={ADC11_DRH, ADC11_DRL} (OX0316~~0X0317) ..coceerrrrrrrrrmrrrrrrrrrmrerrrnnes 214
23.4.16 ADC12_DR={ADC12_DRH, ADC12_DRL} (OX0318~0X0319) .....ccccrerrrrrmrrrrrrrrrrrrrrrnres 215
23.4.17 ADC13_DR={ADC13_DRH, ADC13_DRL} (OX031A~~0X031B) ...occeccverrrrrmrrrrrrrrrrrerrrennes 215
23.4.18 ADC14_DR={ADC14_DRH, ADC14_DRL} (OX031C~0X031D) ...occoccemrrrrrmrrrrrrrremrerrrnnes 216

28 DAC...iiieeeeesesssssssststssssssssssssssssssssssstssesssesasasassssesssesesssstesasnsesasasasassssssssesesetessesasasssassesens 217
24.1 DAC THITT coe vttt ettt st bbb s s s e bbb n s st s e st s saenans 217
24.2 DACO THHEHER ..ottt ns st se e 217

24.3 DACL THHEHER ..ottt sesnean s 218
24.4 DAC ZF AT R o vvrrveeveeseessessessesses e saes s s e s s e s st s s s st s s st s sttt s s en e 219
24.4.1  DAC_CR (OXA035) .ovureeieeceeeeeseesesesesssessessesssssesssssssssssssssssssssssssassssssssssssssssssssessssssnnes 219
24.4.2  DACO_DR (OXA0AB) ...oooveoeeeeeeseeseeeeesssseeee s sees e ssses s ssssessss s ssss s sssssssssssesssssannes 219
2443  DACI_DR (OXA0AA) oooeoeeoceeeeeseeeeeiesessssssessesssssesssassssssss s s ssss s sessssssssssssssssssssssennes 219

1T o ) Y PP 220
25.1 DMA IHBEGULHH covieeee sttt 220

25.2 DIMA ZETTRR oo eeeeeeesee e see e s st s s s s s s st s st s e saess s s s ss s s saeseen s 220
2521 DMAO_CRO (OXA03A) ..ooveeeeeereeeeiaeeeesseesssssessaesss s sssss s ssss s sssssanens 221
25.2.2  DMAL_CRO (OXA03B) ..oovveiveieeiecsaeessiaessesssseessssaessssss s sses e ssss s ssss s sssssansns 223
25.2.3  DMAO_LEN (OXA03C) oooiveeceeeeeeeeceeeseeseeseesseesssessssssssssssssssssssssssasssssssssssssssssssssnsssssannes 224
25.24  DMAO_BA (OX403Er OXA03F) oouiveieecieceeeeecieessssassssses e s ssss s sssssannns 224
25.2.5  DMAL_LEN (OXA03D) .ooivveieeieeeieciaeeesieessessesseesssssessessessess s sse s ssss s sss s sssssenees 226
25.2.6  DMAL_BA (OX4040. OXA04AL) .ooovoeeveeeeeeeeseessseessesssesssessesssssessssssesssssssssssssssssssssssnses 226

26 VREF....coeeeeeueueuesesssesssstssssssssssssssesesesssssssssssnssssssssesesesesssssnsssnsnssssssssssssesssesssnsessnsnsssssnssesens 227
26.1 VREF ARBRFTHEEVEVLIH oooveeeeeeee et 227

26.2 VREF B ZETERR oot sess s s ssss s ss s s s sssssnsss s ssnssassensansens 228
26.2.1  VREF_CR(XRAME: OXA0AF) ....ocoueeerveeeeeeesseesesseesseseesseesssssss s sssasssssss s ssssssssassssssssssanses 228

27 VHALF...ececeeeeeetetetstssststsssssss s s s sesesesssssssssssssasassssssesasasessastsssnsssassssssssssesesesnsnsssnsnsnssssenssesens 229
27.1 VHALF B IIFEVE T oottt 229

27.2 VHALF BB ZF BT ettt sttt sttt 229

DX T - OO OOV 230
28.1 BT T et tee ettt a ettt a et e s ettt nt bt en st e st s ensenaenans 230
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28.2 S G L (=8 FO OO OO 230
28.2.1  BRERHIIRFEIB I AMPO ..o 230
28.2.1.1 AMPO TETEAE TR ..ottt 230
28.2.1.2 AMPO PGA ZE M HIATE T oot 231
28.2.2  AHHEIRIEHL (AMPL/AMPL) oottt 231
28.2.2.1 AMPL......ooivoeeeeeeeee e sessese s sses s ss s st se s se e ss e es s en s ese s s e ensnneas 231
28.2.2.2 ANMP2......ooevoeeeeeeseee e s s ss s se st s et 232
28.3 T BT AT B evveeveereereesseeses s e s s ettt a e s st st st st n e snes 233
28.3.1  AMP_CR (OXA04E) ..ouoveeeeceereeeeseeeseessssessssssessesssessssssss s ss s ssss s s ssssssnssssssssssessssssnnes 233
28.3.2  AMPO_GAIN (OXA034) ooovoeoeeeeeeeeeeeeseseee s sesses s ssees s sesssssses e sssssssssssesssssanees 233
29 HBEEBR oottt ettt ettt a e ettt AR ettt e b e s Re e e s et et eaeseneaen 234
29.1 a2 L (R OO 234
20.1.1  EBIEE CIMIP3 oottt na s 234
29.1.1.1 B R IR ettt ettt 236
29.1.1.2 BT PR I e vee vttt s st a et ettt st saenaees 236
20.1.2  EBIEE CIMPA oottt 237
29.1.3  EUIRBRZL CIMIPGO ..ottt s sa s 238
20.1.4  EBIEERAE oottt 241
29.1.5  EBEERHITH oottt 242
29.2 B B AT AT B vttt sttt s st s st st saen sttt s st s anes 243
29.2.1  CIMP_CRO(OXDS) ...oovvererrearecseesesseessiessssssesss s sessssssssssssssss s ssss s s s ssssssssaessesssssenses 243
29.2.2  CMP_CRIL(OXDE) ....oovveverreereecsesesssessessesseessas s sssssae s sss s sas s sssssenses 243
29.2.3  CIMP_CR2(OXDA)....cveoevereeseeeeseessessssssssssssssssssssssasssssssssssssssssessssssnssssssssssnssssssssssssssssnses 244
29.2.4  CIMP_CR3(OXDC) ..ouvvererreareecseesssssessssessssssessss s sesssss s sssssess e ssssass s sssssaesssssass e sssssensns 246
29.2.5  CIMP_CRA(OXEL)....ouvverveeeerecieeeeesees s s sses s ss s sess s sa s ss s s ss e sssssenens 247
29.2.6  CIMP_SAMR(OXA0AD) .......overevererreeeeesesssesssssesssssssssssssssssssssssssssssssssssssssnssssssssssessssssnses 248
29.2.7  CIMP_SR(OXD7) cvvevveveecreeeeeseeseesessesssssasssesssssssssesssssssssssssss e ssss s ses s ssssssssasssssssssanses 249
29.2.8  EVT_FILT(OXDO) ..cvuveerreeeeeiecseesssseessssssssssssssesssesssssssssssssss e s sssssasssssssssaesssssssssssssssennes 250
29.2.9  TSD_CR(OXA02F) ...oovvovereeeeceeesessesssssesssssssssssssssssssssssssssssssssssssssssssnsssssssssnsssssssssssssssssnnes 251
30 EJBIEER .ottt ettt st et ae e e ettt e R Re e e sttt eseaenean 252
30.1 LDO ettt ettt 252
30.1.1  LDO ARERFIEREDEI ¢ocveeeeeeeeeeeeeeceeee ettt sttt 252
30.2 AECTE G ..ottt rea 252
300201 Tl ettt bbbt 252
30.2.2  FEAVETEH oottt 253
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31

32

33

34

35

Copyright Notice

3023 BFFE R e
30.2.3.1 LVSR(OXDB) ....veoveveecvesesreeesessesseessssesssssesssesssssnnes
FLASH ..vvevevereeernesesesssssesesesesesesesssssssssssssssssesesesssesesssesesesnnes
31.1 L OO OO
31.2 FEAE VI oo
313 FLASH ZFTFRE covoeveveeeeeeeseeesessessessessssssssss s sssasssssssnasanes
3131 FLA CR oot sessssss s
31.3.2  FLA KEY oot sesssenens
CRC (FERRTTARBINTTELELTT) woveereeereeereeeeeeresssess s sesaenns
32.1 CRC IHFEHER oo
322 CRC16 ZEFEZTHT oo,
32.3 CRC16 FEASTTHE I ..o
32.4 FEAE VI oo
3241 HEHHA T CRC oo,
3242 HEIFE ROM BHE CRC..oooveeeeeeeeeee e
32.5 CRC ZFTFRE oot sessss s nee s
32.5.1  FEHIZFAERE: CRC_CR e
325.2  HIABHEFTIFEEE: CRC_DIN oo,
3253 SERHIHFFIFERE: CRC DR
325.4  HIHEE S FERE: CRC_BEG. e
3255  HEHEIEEITRS: CRC_CNT o
PRERAEETR cvveveereeeeeeeeeeessssssssssssesesesssssss s sssssssssssssssssssasasasasnns
33.1 17 OO
33.2 PCON ZFATBE vttt
AV S PPN
34.1 BRI AT ettt ettt

34.2 FEAE VI oo
BEHEEF (Document Change List) ......coeeeeeveeveeressessessessessesnens
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FEREAFE NP

BRI
- 16 R BCERTA Ox, BUE%Eh. f]: 0x1234, 1234h
- 10 MERECT: Angii. 1 1234
- 23] HeEEi4 ob, US4 b. #: 0b1011, 1011b
B EEAEHT N7, RRIZE TR R
W AR 0 [ I RN A A T R HIAL . B, ABCDIXY]# /< ABCD 2 f74% H i) XY 424
fi7 o
B AR AR x RORBAT A . W TIMx CRO &7k TIM3_CRO 1 TIM4 CRO.
B [m:nJ &R RG] Fln, [3: 015 bit3 F bit0.
B Pm.n &R Portm (955 n AN . 40, PO. 0 &R port0 [ 0 S,
B F AR SRR
- R: Hig
- W HE
- RW: A
- W0: RAf50
- W1 Hif5 1
B R “reserved” MIFEHINCNIREAM S AT, LB, SHEFE LR L.
B OBRIMER T, FREAAAREE
LI ¥ e Cl R ORI RS e v IBAS s DA N AR A E DRSS VAC DA 'S /N

B RS ANREARE X2 AA2, Al RMW (read-modified-write) 54
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£ g =) L

ADC: Analog Digital Convertor A4 4%

BEMF: Back Electromotive Force % FEZ)j 3

BLDC: Bruch-Less DC motor JGfil ELJi B

CRC: Cyclic Redundancy Check ¥ T ARK L ThREE

DAC: Dagital Analog Convertor Ut 4%

DMA: Direct Memory Access A0t CPU H#:5 A7 A # iz 1) 7 =8
FOC: Field Oriented Control  FEHLHZI € M4 HHIlE, WFRKR EIEGIE
12C: Inter Integrated Circuit ——fi{a] 5 F XU ) — 4 il [F] 22 H3 47 1845 S 4%
GPIO: General Purpose Input Output 8 % tH % A ity [

IRAM: Internal RAM P E RAM

LDO: Low Dropout Regulator 1t Hs 7 £ & LR

LIN: Local Interconnect Network —— A& s A i B AT TN 2%, H T SLBREFH AR5
LPF: Low Pass Filter fIGE &A%

MDU: Multiplication Division Unit i1 5 AL BE 3%

ME: Motor Engine UEUFFFAT HHLIREN P b BE 2%

PI/PID: Proportion Integral Differential — EU{51/FR 73/43 43 4% 1l 2%

PWM: Pulse width modulation wave ki % F5 1 fill y5

QEP: Quadrature Encoder Pulse 1EAZ4mhd#s

RSD: Rotating State Detection Jiidi XUHR A6 T BE

RTC: Real Time Clock S iy 4

SFR: Special Function Register 1% il 77 /7 #%

SPI: Serial Peripheral Interface 5 {7 IH15 £z I
SVPWM: Space Vector PWM  Z=[H] 555 PWM Y AL ik

UART: Universal Asynchronous Receiver/Transmitter 55 5147 1815 $2 1
WDT: Watch Dog Timer & | J#i €I 2%

XRAM: External RAM ¥ & RAM
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1 RENE

1.1 51%

4

FEL R FEL TR -
FU6832NI1:
BAJREEAEN: VCC_MODE=0, #MBHIEM VCC Hi A 5~18V, VDD5 H A LDO 7=

LRI ERBI: VCC_MODE=1, 4N HLIEM VDDS5 fii A\ 3~5.5V, [FlK VCC 5 VDD5

%

A B B B B R EB >

MR VCC_MODE=1, AMHHEJE 1 A VCC N 5~18V, #MHBHEJHE 2 M VDDS %

o)
<

Mi%: 8051 NAZ A ME
RLRWIRZ N ITE 2T AT N 12 DRG], HRGNHN 24MHz I, 1T=41.67us)
16kB Flash ROM. 7f CRC &40 TIRe. SCHRFET B besg AARRD LR 3 D fie
256 bytes IRAM, 768 bytes XRAM
HALIKZN 5] % ME: L% PID #HilBEe, FOC Bib, MDU 4fBhiT H B, (i@ 825 LPF
16 SHIBR, 4 Zorp ik e 2%
GPIO:
- FU6832N1: 22 /> GPIO
SE I A
- TIMI1: J7BREhN FPAEs], SCRrE S IZ BRI
- TIM2: PWM fithh, A PWM B B 3 LA ORI, 1 A8 G i 28 A A A I XA
I QEP&RSD, ik ML 77 m] o T FEEAG I
- TIM3/TIM4: PWM %ith, %A\ PWM BIE WA,
- SYS TICK g2
- RTC &
WS
11 SPI
14~ 12C
2 /> UART, M1 UART2 ¥ LIN Slave #3{
2 i#iE DMA, SZRFHT 12C/SPIUART $i# £
BAUS K -
- 1247 ADC, lus ¥4, [E%E A& VDDS 2% Hik

REV_V1.0

19 www.fortiortech.com

Downloaded From | Oneyac.com


https://www.oneyac.com

._. Fortior Tech

FUG6832N1

ADC JHIE%L:
FU6832N1: 11 J#iE
- W'HE VHALE(1/2 VREF)Z %
- 3IAMMCTIEEBORAS, Hh AMPO R C B R gw FEIE 25 OK
-3 ERBUDL LA
- DAC: 18917, 18611
[y & MOSFET UKzh %%
3P3N Pre-driver %ij i
B FOC UKz ScFr s e . OUHBH . = FBH R R
B RYG A
- HE 24MHz2% 5 E IR 2%
- WNE 32.8kHz KR 4
Watch-dog
LVD fi% H s s il
T A I Th R
PIZki| FICE PM3CH e A7 e
ACE-Q100 iAiE (Grade 1)

1.2 MFiG=R
REHT: EHTWE. BN FEBOKEMIESE.
1.3 B4

FUG6832N1 & — 78 i FE L% 1 51 S8 (ME) AN 8051 P RZ (1) i 1tk RE FELIR BN % F AN Fr s ME Sk T
FOC. MDU. LPF. PID. SVPWM %1% L fffFAisk, w] {4 5 3h 56 i 8/ 7o /& BLDC/PMSM Hi
HLIK) FOC R0/ 77 i SR 5 (32 LAz 8051 WAL TS840 B AN H 5 5 55 A0 B, XU I FAT LA Sl
FMhE TR LR I e 8051 RZ KT A48 2 A 1T B 2T« o5 1y AR LA v s SR TBOR 28
Eb452%. Pre-driver. =i# ADC. CRC. SPI. 12C. UART. LIN. Z#h TIMER Z1jft, WEEE
LDO, i&H T BLDC/PMSM HHLII 7 FOC JREh#E i .
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1.4 RFHEE

1.4.1 FU6832N1 Ih&EIEE

P0.0/TXD2S/TIMA4S/SDA
P0.1/RXD2S/DBG/TIM4/TIM3S/SCL

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

P1.1/TIM3

P1.2/FICED
P1.3/HBIAS/C1PS/AD12
P1.4/COP/AD10/HALOS
P1.5/COM/C2PS/AD13
P1.6/C1P/A1P/AD9/HALLS
P1.7/CIM/AIM
P2.0/ADO/A10
P2.1/C2P/A2P/AD8/HAL2S
P2.2/C2M/A2M
P2.3/AD1/A20/C4P/DA1
P2.4/AD2

P2.7/AD4/C3P/A00/CAM
P3.0/AOM

P3.1/A0P
P3.2/ADS5/VHALF

P3.4/AD7

Vss

x
g
s
=
=
1%}
o
X
o O [=]
<> o< 3582 29 o]
X 38 2822 K& = D
K>
2> SRR I S
B> croleel| [2C ][ S | [uarT | [ FIcE | [ReseT] [ CRC |
e =
K> 2
B> b 4 b { g
K> DMA | [TIMER4 | [TIMER3 | [ TIMER2| | TIMER1 | >
g v v ‘
) A -
Xi€e—> S = E HALL/
> BEMF
& PORT1 (>
Xie—» <I:
e
K>
R
K> =
K> B B
K> = 5
K> &
PORT2 (4>
K> =
it £
K>
R
K> 3 =
> S 2
X @ VHALF € VDD5 1 z
«> 4
é 2 ? , 12Bit
pe=> ADC
PORT3 (<>
Xe—> [
Xe=> T \ !
X q = g =
> D S/4 ©
m a
X 93959 &5 83s8 > pAo
LET23< 8<< DAC
ep| PORT4 S 3 K —> DAL
<
Ke—>| < 3

X

<«— C2pP
<«— 2M
<«— C1P
<«— CIM
<«— CoP
<«— COM

—»x

—»x

3P3N —»X

Predriver —»X

—»X

—»x

1-1 FU6832N1 ZhfEHEE

— T T T
oUTUo
s<c

)
§<C
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1.5 Memory ZF[a]

WA 2 18] 2 R4 25 1A] (Program Memory) FI%#E2S A (Data Memory) , i [ah
ST 4 kA ]

Data Memery (IRAM) Data Memery (XRAM) Program Memory

OxXFF OXFFFF Ox3FFF

X 0x3F80 Last Sector
Upper 128 RAM SFR
(Indirect Addressing (Direct Reserved
Only) Addressing Only)
0x80 0x4100
OX7F
XSFR

0x4020 User Program Area

Direct or Indirect
Addressing

Lower 128 RAM Reserved

0x30 >~ (Direct or Indirect

0x2F
Addressing)  Ox031E

Bit Addressable 0x031D 30 Bytes
0x20 0x0300 | ADC Result(R)
OX1F 0x02FF P Registers

General Purpose 7688

Registers XRAM 0x0080

0x00 e 0x0000 oxao00 L_1nterrupt Vector

B 1-2 Memory %] 43 fic

1.5.1 Program Memory

5473 (B AT kTG 0x0000-0x3FFF . 454 [AIf7 /1 iy FLASH, Tt HiRE T .
5—/MEIX (0x0000-0x007F) e Stk [X, FiT-0RAF&AS vl TREFF (kL dh ik .
Ji—ANEX (Ox3F80-0x3FFF) HLFLE A3t H N B & Hil15 5

1.5.2 Data Memory

Kot 23 18] 43 9 A HE 4% 7]  External Data Memory ) Al 4 #5404 4% ] CInternal Data Memory ).
wmE 1-2 fis.

AN EHRE 2 18] (1 ki B A 0x0000-0xFFFF, X ATiE IS MOVX 48451 . H e s
FA# 7% 18] XRAM (0x0000-0x02A7) , 4 4%l 27 /7 5 %7 1] (0x02A8-0x02EF, 0x4020-0x40FF)
LI K. ADC #:#iest BAif# X 45 (0x0300-0x031D) . & AHi ] PUPID #5ke, HI /M F250] H 1 XRAM
A5 768Bytes; #H T PI/PID ik, F #2170 1) XRAM Z#[i] 4 680Bytes.

PN HicdE 23 18] A U bE VS ) A Ox00-0xFF . o 0x00-0x1F Al I 25 17 s a5 1a], fuér 4 41, 434
8 1, 32 ANl ] A5 17 £ . 0x20-0x7F AL RAM 73 [f], S 1 B2 - ik A ) 422 - Bk 110, 3 rp 0x20~
Ox2F [{] 16Bytes 37 ¥ bit F-ht#51E. 0x80-OxFF, 7E[alf:T-hEmtvsiIet, f&1m RAM 2506, BT
b2 i L P = TS o S 21
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1.5.3 SFR
# 1-1 FPERTHRE T A7 9R (SFR) Hiuhkmi s

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

OxE8 P4 P4_OE

OxEO ACC CMP_CR4

0xD8 IP3 EVT_FILT CMP_CR2 LVSR CMP_CR3

0xDO | PSW P1_IE P1_IF P2_IE P2_IF CMP_CRO CMP_CR1 CMP_SR

0xC8 1P2 RST_SR MDU_MD MDU_D

0xCO0 IP1 MDU_CR MDU_CL MDU_CH MDU_BL MDU_BH MDU_AL MDU_AH

0xB8 IPO

0xB0O P3
TIM2__ARR

0xA8 IE TIM2_CR1 TIM2__CNTRL TIM2__CNTRH | TIM2__DRL | TIM2__DRH L TIM2__ARRH
TIM3__ARR

0xA0 P2 TIM2_CRO | TIM3__CNTRL TIM3__CNTRH | TIM3__DRL | TIM3__DRH L TIM3__ARRH

0x98 UT_CR UT_DR UT_BAUDL UT_BAUDH TIM3_CRO TIM3_CR1 TIM4_CRO TIM4_CR1
TIM4__ARR

0x90 P1 TIM4__CNTRL TIM4__CNTRH | TIM4__DRL | TIM4__ DRH L TIM4__ARRH

0x88 | TCON UT2_DR UT2_CR

0x80 PO SP DPL DPH FLA_KEY FLA_CR PCON

1 MR 4 A0 0 51 8 Mk i1 Z5 47 #5 SCRAAL T hk 5 1)
T 2: AT RIZHIF 7400 16 (74, fa 2 — Rk, mR BRI, i

ABE R AHE A IR o
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1.54 XSFR
12 ¥ RIFR DI Re 2 A2 45(XSFR)  Hitik B S
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_EKA4H/ FOC_EKA4L/ FOC_EK1H/ FOC_EK1L/ 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_DBRA4L TIM1_DBR5H TIM1_DBR5L TIM1_DBR6H TIM1_DBR6L
0x4070 TIM1_BCORH TIM1_BCORL FOC_EKPH/ FOC_EKPL/ FOC_EKIH/ FOC_EKIL/
REV_1.5 24 www.fortiortech.com
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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
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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 R A 16 fray ey, o B ARl L E s, W R BRI A s, A BRIV A IE# .
PE 25 77 a8 SFR —#B 70 WL 72 4 8 23 A 1) SFR X3, — ¥R 7> WLt £ /MR8 2518 (BFK 9 XSFR)
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2 SIEEX

2.1 FU6832N1 QFN32 3|53

% 2-1 FU6832N1 QFN32 3| i3 %

PAD £ Fx :;ﬁ;z 10 K% | DyRediid

P2.1/ DB/ | GPIOP2.1
C2pP/ Al/ Ebis s 2 B4 N i
A2P/ 1 All | I8 A2 TSN i
AD8/ Al/ | ADC il 8 fij \

HAL2S DI IhREHR I HALL2 248 i P4 A\
P2.2/ DB/ | GPIOP2.2
ca2m/ 2 All | EhEEE C2 Bk N i
A2M Al B A2 fikn N\ b
P2.3/ DB/ | GPIOP2.3
AD1/ Al/ | ADC i 1 fag\
A20/ 3 AO/ | IZJi A2 it i
C4p/ All | TR 4 BRI
DA1 AO | DACL fith, G Buffer fit
P2.4/ DB/ | GPIOP2.4
AD2 4 Al | ADCIEiE 2 A, EEELHUE AL BHIA
P2.7/ DB/ | GPIOP2.7
AD4/ All | ADC#iE 4 %\, 7] H T B iR
C3p/ 5 All | LbEES C3 [ IE S N i
A00/ AO/ | B AO % Hi it
C4M Al b A as C4 ki N i
P3.0/ DB/ | GPIO P3.0
AOM ® Al I A0 N
P3.1/ DB/ | GPIOP3.1
AOP ! Al IZH A0 IEHIN
P3.2/ DB/ | GPIOP3.2
ADS5/ 8 Al/ | ADC i#iE 5 i A\

VHALF AO | 1/2VREF ZH L4, WAME LuF %
P3.4/ DB | GPIOP3.4
AD7 3 Al AD J#IE 7 i\
P0.0/ DB/ | GPIO P0.0

TIM4S 10 DB/ | Dhfie¥#% 5 Timerd % A\ slifi

TXD2S/ DO/ | UART2 IjReH:# f5 TXD fir i 5% LIN Thig## /5 TXD fr
SDA DB | I2CSDA, m]# & N ERIT B,
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PAD 47k FU6832 | 10 KA | ThREHREA
DB/ | GPIOPO.1
R)P:E)lz’s / DI/ | $hAEH /T UART2 [ RXD Hi sk LIN JIEERES I RXD HiA
DBG/TIMA/ " DO/ | Debug CIR) 155 %
TIM3S/ DB/ | DhREEFEHT Timerd i A\ a4 H
scL DB/ | DhReHEF2 )5 Timer3 4 A\ sl H
DB 12C SCL s, % B A AT % 4
P0.5/ DB/ | GPIOP0.5
TXD/ 12 DO/ | UARTL ¥4l & i% it
SCLK DB | SPI #[ 4 CLK
P0.6/ DB/ | GPIOP0.6
RXD/ 13 DI/ | UARTL ¥l 205
MOSI DB | SPI_MOSI, EHL41 H ML A3 1
P0.7/ DB/ GPIO P0.7
MISO/ " DB/ sp|‘_|v||so, ‘I‘iﬂ‘f?)\}‘}\*ﬂiﬁﬁﬁﬁm
CXOo/ (P07PLL| DO/ t?iﬁ%ﬁﬁﬂj‘{{ﬁlﬁiﬁﬁm
TIM2S/ ) Timer2 % A\ 3fi 1
FHHD DB/
P1.1/ o) GPIO P1.1,
TIM3 IR AT Timer3 f 3045 20k A\
H_PU 15 DO | 3P3N 3 Pre-driver LifF U AHHL RS, WE 47kQ FhiHFH
H_PV 16 DO | 3P3N 3 Pre-driver Liff V AHHL RS, WNE 47kQ FhiHH
H_PW 17 DO | 3P3N 3 Pre-driver ifF W AHHL EHiH, W& 47kQ FhHfH
LU 18 DO | 3P3N #X Pre-driver F4fF U #HHLESHiH, HNE 25kQ FHiHFH
LV 19 DO | 3P3N #X Pre-driver T~ V AHHLESHiH, HNE 25kQ FHiHFH
LW 20 DO | 3P3N #x{ Pre-driver N W AH L4t , A B 25kQ i RE
HLJESIN,  FRU V0 R R PR AR S0 B VCC_MODE s, 41 10uF
BCRE KRB LA
1. AR e A
VCC_MODE=0, #MHBHJE M VCC fii N\ 5~18V,VDD5 H N LDO
VvCC 21 P -
PR
2. FH YRR AT
VCC_MODE=1, #hiHJ5 M VDD5 #i N\.3~5.5V, [Fi# vCC 5
VDD5 i $%;
VSS 22 P At
VDDS - 5 Hh e FELJE T AN B B 5V LDO it LR, B VCC_MODE ¥iiE,
JEEEE S VCC 5l IR, 4ME 1~4.7uF FL%.
RSTN/ DI/ | S AN, WE LR, %R
FICEK 24 DI FICE ¥ 30Hz [ B b ity
VDD18 25 P 1.8V LDO it His, A% 1~4.7uF %
P1.2/ 26 DB/ | GPIOP1.2
FICED DB | FICE i I
P1.3/ DB/ | GPIOP1.3
HBIAS/ 27 DO/ | HALL fi & HLJF, PR8I C&ES: VDD5, 1] LASEHL K HL it
C1PS/ All | DhEe e Ja thds CL IR N\ i
REV_1.0 28 www.fortiortech.com

Downloaded From Oneyac.com



https://www.oneyac.com

Fortior Tech

FU6832N1
PAD % F5 FU6832 | 10 2KA! | Thiefliid

AD12 Al ADC i#iH 12 #\

P1.4/ DB/ | GPIOP14

COP/ 28 Al/ bhise 8 CO IFE %y N\ 3

AD10/ Al/ ADC j#iiE 10 fr N
HALOS DI HALL-ICO i % H, T4 A

P1.5/ DB/ | GPIOP15

com/ 29 Al/ ThREH AL A LU 2% CO fi % N\ i
C2PS/ Al/ THREHFS Jo LL e 2% C2 1E % N\ i
AD13 Al ADC j#iiE 13 f A\

P1.6/ DB/ | GPIOP1.6

C1P/ Al/ DIREHE R AT LI 2% CL 1R % A\ v
AlP/ 30 All | B AL IE% N3

ADY/ Al/ ADC #iE 9 fr A\
HAL1S DI DR 5 HALL-1C1 1848 F 4 A\
P1.7/ DB/ | GPIOP1.7

cim/ 31 Al/ 2% C1 f7 % N 3

ALM Al IETHC AL A7 NS

P2.0/ GPIO P2.0

DB/ o s
C3P/ bhic 58 C3 IE# A\
32 Al/ s
ADO/ A0 ADC #iE 0 fr A\
AlO0 G AL iy H
e
1O AU i Y .
DI = ¥uvhm N,

DO = ¥'r i,
DB = ¥7 XU,
Al = BHIA,

AO = il

P= K

REV_1.0
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/...

2.2 FU6832N1 3£ QFN32

8TAAA
amid/ctd
ZTav/Sd10/SvIgH/€ 1d
SOTVH/0TAV/d0d/¥'1d
€1AV/SdZd/IN0D/S'Td
STIVH/6AV/dTV/d12/9'1d
INTV/INTD/L Td
OtTv/0av/0'ed

4

L

O

L

~

Z 8 w © = > o W

h o W ) W A _

x > = T

< N dl ol iy eal N

NN NN
T2 N1
9 | a | ST
e >
—_— = d | te——=
w— = o T
8C ! w, N 2 S .Y
L M S A
6! W 8 2 T
o NN\ & 8
og ;| = I
i s
TE] ot
K4 16
N I I S

[%2] M — L

9 N ADn o~ W = a N_

< < I o o mun o T

Is3<s5s5s5=2

0 5 O < © 2 < 90

< < 0O/ Fa a g

o ¥ g o ~

N N M (@) :

< [a — < on

/ o M o

g I 2

S 8005

s & @

Ad H

Nd H

€NIL/T Td/STNIL/OXD/OSIIN/L 0d
ISOIN/ax¥/9°0d

M12S/ax1/s od
10S/SENIL/PINIL/D8A/STAXY/T0d
vas/STax.1/sviNIL/0'0d

LAV/VEd

2-1 FU6832N1 %% QFN32
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3 HEER

3.1 QFN32_4X4

D D2 MILLIMETER
SYMBOL
h]_ :‘ MIN NOM MAX
T A 0.70 | 075 | 0.80
._13 U U U U U U Al 0 0.02 | 0.05
b 0.15 | 020 | 0.25
[
D) ":¢ (- bl 0.14REF
— h — c 0.18 | 020 | 025
D 3.90 | 4.00 | 4.10
= 4 N - - 2 D2 2.60 | 2.65 | 2.70
- - e 0. 40BSC
) (- Nd 2. BOBSC
D) ) (G E 3.90 | 4.00 | 4.10
< E2 2.60 | 2.65 | 2.70
A1 Ne 2. 80BSC
LAN000000 -
/ b ! e ! - 0.20
/ \H — N I 0.35 | 0.40 | 0.45
/ Nc .
EXPOSED THERMAL / L1 0.50 | 0.35 | 0.40
. . PAD ZONE - . . L2 0.15 | 0.20 ) 0.25
TOP \JIE“ BOTTOM VIE“ h 0.30 0.35 0.40
|
: <
- . o =
SIDE VIEW
3-1 QFN32 4mm X 4mm $ 35 3~} [
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4 JWBEER

R 4-1 77 SR

I L B KB R ST B
_ ) = ADC DAC
—~ ) —~ ~ @ ~
5 2 mlmms s g #l <] 2|® | %
I e T B I Bl B B R I < - O B I I I Y N ) I I I B 0 e %
el 5| = |[RqRB B L) B =) B2 = w%g/]\ﬁm/l\mgmix%
S| S| 2 | ||| &) =) 28 M S |y | H| 8| 2 %
- oo B8 B B © =
o\ QFN32
FUBS32NL | 24 | 16 | 768 | V| — | v | — | — [V | — | V| = | ¥ | ¥ [V |26 |1 |1][12]2 | )V |34 ] (x4
mm)
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5 HBSISH
5.1 BYRAE
% 5-1 Xt KAE
¥ %A m/AME | #BME | B KE i:R 1A
TAERASEIRE Ta VCC<18V -40 — 125 C
TAERER T -40 — 150 C
AT -65 — 150 C
VCC #%F VSS I HLE -0.3 — 38 \Y%
VDDS5 F%T VSS HHLE -0.3 — 6.5 \Y%
I)j;TN\ GPIO FHXS VSS HIH 03 _ | vopstos | v

HE: HEdR 51 “AxtEmAE” hETFIRIR I E T R 2K ARG T XN A1 HE H
PATA R W IAFIBAT A AZ VL ] ST o I S K BUE fEL AR A T AT R RE = M g (K ] 5tk

5.2 2RBSIFHT
® 52 R AR

(BRIERER R, Ta=25C, VCC=5V~18V)
¥ 1 BR/ME | BBE | BKE | B
VCC TAEHJE3) | # e R 5 — 18 \Y%
VDDS5 TAEHJE | VCC 5 VDDS i##, (2) 3 — 55 A
RYiHtop — 24 — MHz
Tvee LAEHTR (1) — 20 — mA
Tvee FEFLHLTR (1) — 6 — mA
Tvee HEAR A — 50 150 uA

TE:

1. WRERFEITHRE REZL
2. Flash 5 NN VDD5 WA 451E 5~5.5V
3. WAEAREHIRIIEES, VCC HJE FFHEETEE 0.5V/us~0.1V/s

5.3 GPIO BS451%
% 5-3 GPIO LS itk
(AR, Ta=25C, VCC =5V~18V)

SH x5 &/ME WRME | BEKXE L:<R iy
0 o/ B-F 1
st - i i) S0pF °Load,}A 10% b F+ 2 90% i [H], - 15 o s
Ta=25TC
0 A2 0 Sl
i 41 I ] 5011F °Load,}A 90% | B & 10% I [a], - 13 o s
Ta=25C
Vou fi &
JEOH i i = 1 lop=4mA VDD5-0.7 | — — %
VoL #i
EOL IR Tor=8mA — — VSS+0.7 \%
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S8 %A =/ME WRME | BKXE AL
VN E L | (1) 0.7%*VDD5 — — \%
Vi FANKH E — — 0.2*VDD5 \Y,
R, B
PO[1:0]+
P1[6:3]. P2[1] o 33 o kQ
4 HAth GPIO
i H B,
PO[1:0]+ — 5.6 — kQ
P1[6:3]. P2[1]
AN
PO1/P11 o 10 o kQ

(1)2% VDD5=5V I}, Vi i/METRT LA 0.6*VDD5

5.4 Pre-driver 10 BS54
%% 5-4 Pre-driver 10 HLS 454
(BRSS9 =1, Ta=25C,VCC = 15V, VCC_MODE=0)

¥ %1 m/ME | ARUE | BKME | B
R B LA — 150 — mA
v R R — 90 — mA
R TR — 150 — mA
A A LR — 180 — mA
M BT E] | InF Load, M 10%_EFF%E 90%H[A] — 25 — ns
s RIS | InF Load, M 90% T &2 10%0H 7] — 90 — ns
S BT TE] | InF Load, M 10%_ETFZE 90%!b} 8] — 115 — ns
T FBERIA] | InF Load, A 90% N [42 10%I [a] — 60 — ns

5.5 ADC BBS45¢
% 5-5 ADC H A5
(FRIEFERIFE B, Ta=25°C,VCC =5V~18V)

¥ %1 B/ME WARE | BRKE | B
INL 12 A (1) — 2 — LSB
DNL 12 A, (1) — 1.5 — LSB
OFFSET 12 A, (1) — 6 — LSB
SNR fix = 350kHz,(1) — 70.8 — dB
ENOB fix = 350kHz,(1) — 10.5 — Bit
SFDR fix = 350kHz,(1) — 68.2 — dB
THD fix = 350kHz,(1) — 67 — dB
Riv % A\ HLRH 1 — 800 — Q
Civ AN (1) — 30 — pF
eI ] (1 _ 13 - AI?<CL
TR 7] 1) 3 _ 63 | ADCH
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e
(1) ADCLK=12MHz
5.6 SEHBERSIFHT
% 5-6 VREF& VHALF

(Ta=-40~125C,VCC =5V~18V)

23 % BoME | B | Bkl | AR
VREFVSEL=00B . 45 . v
VREF,(1) E;%ilgzslle I%B@aﬁ 01B) — VDD5 — \%
VREFVSEL=11B o 4 _ v
VREFVSEL=10B _ 3 - v
VHALF — VREF/2 — \%

7E: FU6832N1 H#efdi A VDDS5 /£4 VREF HiJE

5.7 EBEKRESHHE
% 57 B HBOCR U

(BRIESERIFE B, Ta=25C, VCC =5V~18V)

¥ 4 B/ME L Bicl -} mAE By
Viemr FEA A T8 0 — VDD5-1.5 \Y%
Vos 1z I 2R 0 H Ta=25T — 5 10 mV
AoL JFHIE 5 R =100kQ — 80 — dB
UGBW FLA7 1 2 77 9 CL=40pF 6 10 — MHz
SR IBTHHI#EF Cr=40pF 10 15 — V/uS

5.8 HALL/BEMF BS54
% 5-8 HALL/BEMF HL S {4

(BraAEREAI A, Ta=25C,VCC = 5V~18V, VCC_MODE=0)

S %A B/ME WARE | BRKE | B
BEMF & H[H 5.4 6.8 8.2 kQ
BEMF P B Hi [H 18] #F % 6 E — 1 — %
5.9 0SC BS54t

% 5-9 OSC Mg
(Ta =-40~125°C,VCC = 5V~18V, VCC_MODE=0)

e 21 %A w/ME HWAE | BKE AL
W B SRR AR 23.5 24 24.5 MHz
W BRI IR F AR 29 32.8 37 kHz
T

N B IR G A ARy )i R
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510 S{BSiFHE
# 5-10 G4 AR
(BRSS9, Ta=25C,VCC =5V~18V, VCC_MODE=0)

¥ %A &/ ME WAME | mKE | B
FICEK Pin /& 7% 50 s
P /N B
27 H R IEFE LVR=2.8V 2.6 2.8 3.0 A4
VDD5 A% HE S fr | RO EIEFE LVR=3.0V 2.8 3.0 3.2 \Y
F 597 HL R 6 LVR=3.5V 3.3 3.5 3.7 \%
27 R IE R LVR=3.8V 3.6 3.8 4.0 A4

5.11 LDO EaSiFiE
F5-11 LDO HA 5
(BRSS9, Ta=25C,VCC =5V~18V, VCC_MODE=0)

2% A B/ME BEE | BRE | B
VDDS5 HiJE VCC = 7V~18V, VCC_MODE=0 4.7 5 5.3 \Y%
VDDI8 Hi 1.65 1.85 2.0 \Y%

5.12 Flash &#§

% 5-12 Flash 3k

¥ %1 ®/ME WARUE | BRKE | B
s ORAF SRR — 10 — GE
TG R I ) ) — 100 — us
i DX AR 63 B ] — 150 — ms

O PR BRI ] — 150 — ms

(D)IZSH ARG L PR LA A 22 5

5.13 $iSEREE
% 5-13 QFN32 bR A GH

SH - 363 & L:X {2
. . (1, (3) 47 C/W

Oja O F T IRA T IR I .
(2),(3) 74 C/W
Ojc U F7 IR AT X 2 R T IR 1. (3) 20 CIW

J

(1) JEDEC #5ifE, 2S2P PCB
(2) JEDEC #rift, 1SOPPCB
(3) LFRMH KA, 5L RA T HEA
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6 Szl
6.1 S{ilR(RST_SR)

GHHE T AR
EHEA (RSTPOW)
SIS (RSTEXT)
fKHJE (RSTLVD) &
&I M5 AL (RSTWDT)
Flash A% #/EE A7 (RSTFED)
Debug 57 (RSTDBG)
BHE AL (SOFTR)
AR EEW, WRIEFAHR RST_SR e i — IR EAL LA MR SO E 1, 48
FAh B AL AREE 0. 7T LK RST_SR[RSTCLR]E 1 7%k RST_SR[7:3]&RST_SR[O]I¥I S A F5 HAL o

6.2 SfufEge

SRERES BSR4 . LVD. WDT & RrfiE i fli .
6.3 SpERSIHIS . LRSI

A5 RSTN IS, LI 50us I, A IFIAALan{E. ZALE MCU Mkt 0 FF4fdk
TR,

R A, R AR BRI STRA AR, MCU HFIRIEH 5)
ffE.
6.4 {KEBERIFERL

5T (9P A LB 26 VDD JEAT I, 1S VDS W MRS 7 S AR B, P S e
Yo 2 RIS 5, A8 R AR

fE: PR 00 ek 1 R0 PR 2 R 345 5 7 000 At 0 28

6.5 Bl JiEhE

BTG T I ERT S5, WRTE H T o 2 e R, TSR Y BB R AGE
7o XA AIIR AL B R LK
6.6 RSTFED &({iI

FLASH #fEue tft 78 MOVX B 5", “B#ER" AL L FLASH By2hfE (ILJa iR 40aS
R ETD , WERPAF K I — 154 B HER A — M X (0x3F80~0x3FFF) I}, Kik 4 FLASH
REBRAER AL, FEDR R EfERE, ArZEiE.
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6.7 WENL

IR % B RST_SR[SOFTR]=1, &L ZI5&H AL, EALfG RST_SR[SOFTRIAR &7 #f B

1

6.8 B HFFH

6.8.1 RST_SR (0xC9)
% 6-1 RST_SR (0xC9)
fiz 7 6 5 4 3 2 1 0
E S RFfSTTPSY\F’Q’ RSTEXT | RSTLVD | RSV | RSTWDT | RSTFED | RSTDBG | SOFTR
KA RIW R R R R R R RIW
BAE X X X X X X X X
FB LR Ei: 3
B
R E
RSTPOW / 0: EREAMARKAT EHREA
71 RSTCLR | 1: FWE kAT ks
=
BN 1 KR RST_SR[7:3]& RST_SR[0]f & firtr .
SRS IS A bR 7
[6] RSTEXT | 0: VKA BIASR SR [ T 45 A
1. BREALR B SMEEIHE AL
L B A7 &
[5] RSTLVD | 0: HREAIAERE FALHEE AL
1. EREARE TRHEE AL
[4] RSV R
&I S A bR
[3] RSTWDT | 0: LIREMARKE TH T i = A
1. BIREACKRE TET A7
FLASH RIS {47 EArbr &
2] RSTFED | 0: LUKEMIAR K 11 FLASH AREG (5475 fir
1: FREAIRE FLASH RS R4 & AL
Wik#E D (Debug) EAibr&
[1] RSTDBG | 0: LIREAIARK | RN E AL
1. BRENR AR D E AL
REV_1.0 38 www.fortiortech.com

Downloaded From | Oneyac.com



https://www.oneyac.com

Fortior Tech

FUG6832N1

[0]

SOFTR

IFERL
5,

5 1 RS R

50 L

=

0: USRI i T MRS 1 AL A
Lo ERE AR TS T 1T
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[

7.1 @

SR AEAT 16 DR ST BEA NI, @i IP0~1P3 FFfravdt Tt &, MM
TR PR SR AR 7-2 Frn. BN TPIETE SFR Bi# XSFR 1 #0H — A8 2 AMH R T lbs
AL 2PN 8 R BR B AN SR T W R PR, RS R SR 1, R AR A
B P REN A E 1, 1A CPU A iR,  WREA =S i i W7 R Fe IEAE AT, it
BEA AR IAT B RE -

b 7 EALLASE, AR AR T DL E AL e . ARLSE 2 b T AR PR AE AT b T A L o
ZrP AT, RO b W R PR AE I e 4 P W T R PP 45 R R A R BT o B v I AN REST Iy
RS T AL B o o W7 D10 S 2 7 4745 7T LA B B A — A TP IT A  Se . BOEAE 0~3 HRIKR
RSP EARE e, BOMERRACH 0o WERFIN A AP WEsR, WALk 55Tt se g m
(I T An SRS W A I8 e AR TR], D42 SRR ] PRI S Py BEAT ol 152 IR SR IFr 2 AR 7-2
IR, AR S R0 S e s

7.2 FRTIR{EEE

|E[EA]Z 4R R Il REAL, EA=O AN REATAT A% 3R .

i i B SFR BLH XSFR FHAHSC A Wi e ez, mT DL REBAE 2SS Rl (L,
HEK EARE N, REERTPW, RIAA BRI Th W A RE . TEE, AR s REA B
T RE AL F I, HCE 1 R WbR SR AR R, — BAEREAIE 1, e AN
Tl BTCL, fERERENIE 1 Z AT, EHERESER A PR SR

7.3 §pEReRER

SRR 2 AN s INTO A1 INTA.

¥ 1 P0.0~P0.1. P0.5~P0.6 M FHAN(E 5L EE CMP4 (45 S, W LMERNSMEH
Wi INTO M5 5I8 . 257788 LVSR[EXTOCFGIE R o (1 —AME A Wk IE . X s rp it — A
RN, — AR £ TCON[IFO], B — ANt IE[EXOT= I, Hh Wrfid A o~F 0] LA e
TCON[ITODE#E. fR5EZeAE IPO[PX0]H BEiE -

Ui P1.1~1.7 1 P2.0~2.4, P2.7 (WEUHI NG 57 LMEARSMBHET INTA (015 S5 ki
KPR DA TCON[IT1i%#E, Z57E88 P1IF Al P2IF B &AM 2 Bl R mIX 16 AN 1 i ks &
BLRPIRGL, Zifrds P1IE. P2IE gAML A REIX 16 ALAMEhiThaE, BTLh, INT1 mf Lk
ZAME SRR, FEPRr TR BB P1IF A1 P2IF SRE ATk, &aX 16 Mot —4
TN, B IE[EX1HERIERE, IPO[PX 1] E HAR S -
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R 7-1 AR AT 1 X6 R 1O

SFR #

" FB 2R ik RW | RffE

Portl A i I E ASME W INTL £ 58

0xD1 [7:0] | PuEg[7:0] |0: %1k RIW 0x00
1: fHifE

Portl 4™ A/ g S EB b i INTL I £ o e v 2547
0: JoHWrEsRk

1 fArPrEoR

0xD2 [7:0] | P1IF[7:0] BATE N 0 B 0] LA 2200 L AR A R/W 0x00
HR: MCU 5 03X bR EAIIN, AFEE 0 s
BALLAE 1, HNATRE ARG F G

HeFE A U0 N iE4): mov D2h#0FEh, LA PLIF[0]

Port2 &M VR A S R BT INTL A g

0xD3 | [7:0] | P21E[7:0] | 0: %F1E RW | 0x00
1. ffige

Port2 /ity I /E A A W7 INTL B ) e B or
0: JorfirZisk

1; AhliEsk

0xD4 | [7:0] | P2IF[7:0] | ¥ O BRI AT %E L ) H b A RIW | 0x00
HE: MCU 5 0 /&0 AR ELLT, ANTRZE 0 [fhs
BEALBAE 1, 50T fe= A i ZF I .
A A0 FiE4): mov D4h#OFEh, L% P2IF[0]
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7.4 FRlfiRER
72 b
AR TA. AEHK N fhoes
TR % " Y A P e T 56 Re Az e
J 7 -
=2 i | 0x0000 | 6 N/A —HffRE i
LVW il o iy
(fEC H R T 1 1)/ LVSR[0]/ CCFG1[6)/
0 | 0x0003 Y IPO[1:0]
TSD A W7 Gl B Ao TCON[5] IE[1]
T )
A A KT INTO 1 0x000B | TCON[2] Y IE[0] IPO[3:2]
APER T INT1
2 | 0x0013 | PIIF[7:0]/ P2IF[7:0] Y IE[2] IPO[5:4]
(10 ZE 4k T
FG Hl§i/DRV LT
i 3 | 0x001B | DRV_SR[5:4] Y DRV_SR[3]. [2:0] IPO[7:6]
Tic e
TIM2_CR1[4:3]
TIM2 % Firh iy 4 | 0x0023 | TIM2 CRI[7:5] Y IP1[1:0]
TIM2_CRO[3]
TIM1 %P e 5 | 0x002B | TIM1_SR[4:0] Y TIM1_IER[4:0] IP1[3:2]
ADC ¥ 6 | 0x0033 | ADC_CR[0] Y ADC _CR[1] IP1[5:4]
CMPO/1/2 ik 7 | 0x003B | CMP_SR[6:4] Y CMP_CRO[5:0] IP1[7:6]
RTC 8 | 0x0043 | RTC_STA[6] Y IE[6] 1P2[1:0]
TIM3_CRI1[4:3]
TIM3 9 | 0x004B | TIM3_CRI[7:5] Y 1P2[3:2]
TIM3_CRO[3]
Systick H 10 | 0x0053 | DRV_SR[7] Y DRV_SR[6] 1P2[5:4]
TIM4_CRI1[4:3]
TIM4 11 | 0x005B | TIM4 CRI1[7:5] Y 1P2[7:6]
TIM4_CRO[3]
CMP3 Hilk 12 | 0x0063 | CMP_SR[7] Y CMP_CRO[7:6] IP3[1:0]
12C_SR[0]/ 12C_CR[0]/
12C H Wi/UART1 Hl7r | 13 | 0x006B Y IP3[3:2]
UT_CR[1:0] IE[4]
SPI_CRI[7]/
SPI 114/ UT2_CR[1:0}/ IE[3)/
UART?2 i/ 14 | 0x0073 | LIN_SR[7:5], Y UT2_BAUDH[5]/ IP3[5:4]
LIN LIN_SR[2:0], LIN_CR[3]
LIN_CSR[3]
DMAO_CRO[0]
DMA 7 15 | 0x007B Y DMAO_CRO[2] IP3[7:6]
DMA1_CRO[0]
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7.5 RERS{F=E
7.5.1 IE (0xA8)
% 7-31E (0xA8) W {fifs
A 7 6 5 4 3 2 1 0
445 EA RTCIE RSV ESO SPIIE EX1 TSDIE EX0
ey R/IW RIW R R/W RIW R/W R/IW R/IW
S 0 0 0 0 0 0 0 0
FB B Eiipy
4= Jay v b A
7] EA 0:2% 1k  1:4FgE
RTC Hhir{tifg
[6] RTCIE 0:2% 1 1:4FgE
[5] Rsv | PRE
UART1 i fdi g
[4] ESO 0:251F  1:¥igE
SPI Fh i fdi B
[3] SPIIE 0251 1:4fifE
ANER BT 1 R
[2] EX1 0:2% 1 1:ffige
I8 FE A5t B TSD(Temperature sensor detect)
[1] TSDIE 0:2% 1k  1:figE
AR T 0 i RE
[0] EX0 0:2% 1k 1:figE
7.5.2 IP0 (0xB8)
% 7-41P0 (0xB8) I EHEFHEE 0
fir 7 | s 5 | 4 3 2 1 0
445 PDRV PX1 PX0 PLVW_TSD
eyt RIW RIW RIW RIW RIW RIW RIW R/W
=R DA 0 0 0 0 0 0 0 0
FB LR iR
[7:6] PDRY | FG/DRV LUERILHECH Wi LS 4 i e
[5:4] PX1 INTL CAPERHRIT 1) Hde e
[3:2] pxo | INTO CHhBHfllr 0O flsegk i
[1:0] Hggﬁ LVW (RFE %) TSD hliflt s 9 st e

T Wi e N 0~3 IRIRFR IR MR R, 3k 4 .
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7.5.3 IP1 (0xCO0)
% 7-51P1 (0xCO) W IERFHERE 1
L 7 | 6 5 | 4 3 | 2 1 0
ZFR PCMP PADC PTIM1 PTIM2
K R/W RIW RIW RIW RIW RIW R/IW R/IW
=X DA 0 0 0 0 0 0 0 0
FB b Eiipy
[7:6] pCMP | CMPO/L/2 Rkt S48 B
[5:4] PADC | ADC il a2k i
[3:2] PTIM1 ERT 2 1 P e gkt 2
[1:0] PTIM?2 | FEIF &% 2 il se s e
VE: W i e BN 0~ 3 KIREK IR F MR AR B e, 354 .
7.5.4 1P2 (0xC8)
# 7-6 1P2 (0xC8) IS ar (728 2
fir 7 | s 5 | 4 3 2 1 0
2R PTIM4 PSYSTICK PTIM3 PRTC
eyt R/W R/IW R/W RIW R/IW R/IW RIW RIW
=X DA 0 0 0 0 0 0 0 0
FB B ik
[7:6] PTIMA | EREE 4 th i s i E
[5:4] PSYETIC SYSTICK it st e
[3:2] PTIM3 | /EM &% 3 il etk sE
[1:0] PRTC | RTC Hifltse ke
E: W i e BN 0~ 3 KIREK IR BN B e, 354 .
755 IP3 (0xD8)
F 7-71P3 (0xD8) H Wit e J 17 a8 3
AL 7 | s 5 | 4 3 | 2 1 0
£ FR PDMA PSPI_UT2 PI2C_UT1 PCMP3
KA RIW RIW RIW RIW R/W R/IW R/W R/W
=X DA 0 0 0 0 0 0 0 0
FB AR iR
[7:6] PDMA DMA Wil 2 2 % 2
[5:4] | PSPI_UT2 | SPVUART2/LIN Hiliift o6 ¢
[3:2] | Pl2c_uT1 | 12C/UARTL Hiliiffe e 2 e
[1:0] pPCMP3 | CMP3 il 4 2 1% 5

T LS E B 0~ 3 KRR ISR RAR R e, 3k 4 4L
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756 TCON (0x88)
% 7-8 TCON (0x88)
AL 7] 5 4 3 2 1 0
£ RSV TSDIF IT1 IFO ITO
KA R RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0
FB R iR
[7:6] RSV RSV
TSD i FEEAGT I o Wb &
0: o F o AR i 8t B 1 vl U
Lo SO R T B B R v I
B TSPF e a0 it fu %
WhREALT SR ERYIRS AL (TSDF)EC &, TSDIF SBLA & 8 4Rk i
I B R RS
INTL A e T 1 H P i R 3% 4%
0b00: _FFHiFfid A ke
W3] ) THNOL F opon: Fpsam s ot
Oblx: HAPFHAE CEFFECRRE) ik ot
INTO #hE 7 0 AR &
2] = 0: INTO AR A& A
1: INTO KA Tl A5 AN 0 KA N E
INTO #hES 7 O PP % 1% %
0b00: _ETHf i A ik
(LT WTOLLOT F opon: Fpsim sz it
Oblx: HLFEgAE ( EFFE R il i
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8 12C(Inter-Integrated Circuit bus)

8.1 @

12C (PP AR B e 2D RHRAR A T 756 TolARHERI PR 2R R I He 11, 2 — ] B 00 ) 1) [ 20
178428, TR MCU RIS 12C B4 RE . B2 PR & 1T 4l k: SDA (BT HdE4k) Al SCL
CHRATIHFZE) . P0.0 ¥ SDA %11, PO.1 A SCL % . 12C f#AE/5, P0.0 A1 PO.1 H5h48 Ny FFi H
¥. ATLLEE PO_PU[1:0]=1 fHREPYH0 B pE, i, tnrohs g dafi

I12c_mode Cpu_clk
12C_ID Addr_compiler ¢
12C_ID | DMOD 2 4
- 1 Scl controller 4—»‘ SCL
i2c_addr | DMOD
f LSCL STR
12C_DR <«—» [2C_data buffer SDA controller <—>D SDA

'

ACK INACK 12CIF
Bl 8-1  EZIEIMNEIFAIE L

FEREE

® SIHL Y I2C PhMMRRAER I (B 100kHz) , BRIEREE (5% 400kHz) LA Heidi+t (5
% IMHz) .

® MEXRFENMEA, HRMNIEER

® 7 b hEAS AR R Tk

® ¥ DMA Hdfaftfan, T LA R0AE CPU I fidt.

AN SDA A1 SCL #Z = fi 1, IX R AR 1A I A 20 A8 75 2 PR (R e — fHis A A danid A
ik B HRA A ESRAMEDS DG TEORE, ERXMELT, HAbh SR Ak
2 12C @R, FBLAER LY ATE IR R, 12C BB NA Refshl k. E2EH T B alagkfk
Wk, JFHIE SCL [T & F A& 8155, J8iL SDA Ik M LHLEERI S S, IR 2k
EABAICE ML, A B A . TR ZR b BB UR 16 R AR AE E I o
IR TN RGR B WA E, W BN G TR, SR 5 Bl Aon Bl WA, fJa L
LR HE AR, EINE R 8-2 s AR ENLVERRWON S (0 EE, B Se b RS IR
IRIE ENERWOASS A ROR AR, S5 B BN BB, B R 8-3 Fivs. EXFPE N
T, EHATT A E I I e 2 1R i A 14

SCL \WUWW\JWJ\J\WU\_F
SDA 4\ A6 As Y a4 Y Az Az ) A} Ao W\?\ /[p7Y b6 Y D5 Y pa ) D3} D2} D1) DO\ A /77

. Ack from Ack from
Start Slave Address & Write slave Master send data

Bl 8-2 Foasfh I s i Aok Kudia

slave Stop
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Y AVAVAVAVAVAVAVAVAN AVAWAWA
SDA 4\ A AsY a4 Y A3 a2 At} Ao R\ A [Ip7) p6) b5 Y D4} D3} D2} D1Y DO/ H\I\ack

Ack from | dd Nack from)
slave Slave send data master

Start Slave Address & Read Stop

Bl 8-3 gsfHH A1 I 2
12C REfS B E N EAVB B MNUSE, 3 R R ATIA S IMHz. ] 12C I, 75 ZEE LT 12C,
RSB ME— U BEREAT N, R4 12C il A BE s E S (STA)  #5{5% (DMOD) .
BEHEES (STR) MNEES (NACK) f#1EE5 (STP) Ski#fil.

2 iR
8.2.1 EHEN

B A7 12C_CR[I2CMS], # B NEHUER;
Fi & 12C_CR [I2CSPD], # &4 SCL 4%,
i & 12C_ID[I2CADD], # & H bp #s ikt ;
It B 12C_SR[DMOD], ¥ & 5 7 [fl;

E 7 12C_CR[I2CEN], fiifig 12C;

6. 17 12C_SR[I2CSTA], ki% START Fliuhl, 7E#EULE] ACK/NACK J&, 12C_SR[STR]#:
TEAFE 1, SCL B FHLHRHIHK;

7. WMERKIEHIE, f£5 12C_DR wAA4t)E, B4 12C_SR[STR]LARE K SCL, EHLIF4h K%
Bl , B k% e Hagl s ACKINACK J&, 12C_SR[STRIf & 1, SCL #f F ML HIH7 1K

8. W ZELUWHIE, fEEA 12C_SR[STRYG, FHUIFMhECEE, “¥dEEZ e n
I2C_SR[STRIEF&E 1, SCL # EALsmbIF A%, i Arseidid 12C_SRINACK]# & ACK/NACK,
ﬁQCSNQN%O%WSGJﬁ%iNXMMMEﬁwM%WﬁT%ﬁﬁJﬂL&mﬂm@#ﬁ
, SCL # E Lo K h AL

9. WHREFILKIE, WTLAE 12C_SR[STRIA 1 H &7 12C_SR[I2CSTP], %4 12C_SR[STR]
LI R IR 155
8.2.2 MR

1. FE 12C_CR[I2CMS]=0, # & AMHPLIE;

2. & 12C_ID[I2CADD], # & slave f#ilit; siHACE 12C_ID[GC]=1, e #HiER;

3. [id® 12C_CRI[I2CEN]=1, f{iifi¢ 12C;

4. S START 15 S5 AL, %WﬁsmeﬁﬁﬁE%%ﬂmFmcsmmwmﬁn
I2C_SR[STRI# L E 1, SCL # MHLIR LK. e r]Jaid it 12C_SRINACK] % E ACK/NACK,
Fifid 12C_SR[DMOD]#ffitA AR (I i B 8 s 3 f2 IR H

5. WHRKIEHE, N5 12C_DR Zf74%; 47 12C_SR[STR]ILAR/H SCL J& , Ki% ACK/NACK

a M Do
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Ja R IEHIE, BE K% e R BRI EHLA SR B ACKINACK J, 12C_SRISTRIFE{EE 1, SCL #i M
G GHENA

6. WSRRHEUCEEE, WITEHER I E U 5 2 A7 12C_SRISTR] B SCL, 4 M HLEI e %L
#iJ5, 12C_SR[STRIfEFE 1, SCL # MHLsRMIHAR, 7Eifd 12C_SRINACK]# B ACK/NACK /5,
A7 12C_SR[STRFE i SCL F/k ik ACK/NACK, Wi ®| T #r&di, 12C_SR[STR]MFH 1, SCL
W E NSRBI R

7. RESTART ifit: S MWLLE busy IRA U] START /55, Wrb ik 471 THE, ik
Hodil

8.2.3 12C FhEFiE
12C KT A :
1. 12C_SR[STR] = 1 i, % Wrik7E EHL MU N ERF %%
2. 12C_SR[I2CSTP] = 1 i, %+ Wil R 7E MHLI N A 2L
U5 12C ikl fEsz 12C_CRI2CIELA 1, FRA 12C &7 4 st R .
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8.3 12C H1F=E
8.3.1 12C_CR (0x4028)
# 8-112C CR (0x4028)
fr 7 6 5 | 4 3 2 1 0
ZFR I2CEN 12CMS RSV I2CSPD1 | 12CSPDO | I2CIE
gt R/IW R/W R R R R/W RIW RIW
=X DA 0 0 0 0 0 0 0 0
L 2R Theg
12C f#ifE
0: Z&ik12C

[7] I2CEN e . - " .-
1: f#iFg 12C, AR GPIO Yk 12C %5, OPEN DRAIN #iith. 12C EHi 2%
FTIFH 3 10 (1) Pull-up ¥ B ¥ 5E
ESINIR: = Wit
1. FHUAE

[5:3] Rsv | RH
12C HERE, F EHER T AR
00: 100kHz 14 s %
10: 1MHz 14 %
11: Reserved
HH Wi il

[0] 12CIE 0: ZE1L 12C #E AP iy
1: SV 12C BN, g sk B 12C_SR[I12CIF] ™= 4

8.3.2 12C_ID (0x4029)
F 8-212C ID (0x4029)

# | 7 | e | 5 [ 4 | 3 | 2 | 1 | o
R 12CADD GC
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 1 0 1 0 1 0 1 0

L B Thee

12C Huhk
[7:1] T2CADD 1;@ U\IM%H&%UE‘H@E
5 APLHhE

(0] GC IR, HAE MU S A 2%
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0: AZCRES#ErEIY
1 SRR, 2D 0x00 Hbdikte 2 v
8.3.3 12C_DR (0x402A)
# 8-312C DR (0x402A)
oA 7 | e | 5 | a4 | 3 | 2 | 1 | o
L FR 12C DR
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
FB B ik
12C #iE 119
[7:0] I2C7DR li ?ﬁ%ﬁﬁ%ﬁﬁﬁ%qQQUE@ﬁ?E
5. & RIERESE
8.3.4 12C_SR (0x402B)
% 8-412C_SR (0x402B)

L 7 6 5 4 3 2 1 0
2 FR 12CBSY DMOD RSV 12CSTA 12CSTP STR NACK 12CIF
E/apit R R/W R R/W R/W R/WO R/W R
R AN 0 0 0 0 0 0 0 0

Hr 2R TiRe

12C RS E
24 I2CEN >4 0 i, BUSY H3hH 0.
FHIRER:
7 T2CBSY . X ey s
K% START Ih)a, MEfFE 17, Ki% STOP Xh)e, WfHE" 0 .
MAUE:
W3 START HhhtVUECEh f5, BEfFE 17, We® STOP J&, BEfRE 07
12C B Bhnid
T T
0: SR (ENLIRZEE, APl
6 DMOD Lo e (ML ScEcds, MWL & 2D
MAUREE A H 52
0: S ML AR EE, ML SRR
Lo s CENLamUsCEds, ML & £
5 RSV RE
FEHUBEL
4 TocSTA | BAFE U, BEPFAAIN SCL. SDA &N Ja T AR &% START AMHLlE 5%, 24K3% START
At bt A A S (07 o fERIESGE BCEEE L RE R, ARk T2CSTA 5N, F
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BERIK RESTART, W 75 BEAEHH A ik sl e B8R B T12CSTA J9 ‘17 12C_CR[I2CEN]=0
i, HIEE.
0: FE START Fiihht 7
1: /3% START B, RESTART Aidthik 745
MU
TEFRICE] START Hthhb7 5L E 1, S 0F%.
W MU E] START (HIHEATHEL, T2CSTA ASE 17, HIFSE o020, B
FY RN —A START .
#8-5  MHLEEF, I2CSTA F 12CSTP whiE 24 AT 120 Hamis e :

T12CSTA 12CSTP ik
0 0 R R/ B WS A
0 1 AT E] /2 STOP
1 0 AT START + Hiuhk5 5
1 1 TSR & STOP, SRJEW 3] START + k5715
E: M I2CEN N ‘07 B, T2CSTA 2x#ifdf: 3 shiE % .
EHUER

7E 12CBSY N ‘17 B, BAEAGEEME 17, BEEEMIFEKIE STOP, 4%k i% 58 STOP
A shE ‘00 fni T2CSTA F11 12CSTP [FRtE <17, H I2CBSY SN ‘17, I 12C
Se k% STOP, Ki%5E STOP J5 ik START FiHbhl747, START bl K ik 55 STR
TR 1. fEREBCE BB fErh, 281k 12CSTP BN, HEHH LT E. X4

12C CR[I2CEN]=0 I}, HBhNEZE.

3 L2CSTE 1, AN i% STOP
1: JKi% STOP
MU :
TEfFUC R STOP J5 & 17, S 01E=.
WEWRESEE 8-S
VE: 24 I2CEN KN 07 I, I2CSTP £x#ifilifh EshiE .
12C S HEk bR &
RS 1, WS 01EE; M I2CEN K ‘07 B, STR &t tEEzhEZE.
FHUBL
YRR RIS START fnihk 55k DATA 7%, STR BELFE ‘17, [FIA SCL & #E i,
5 STR B & STR #35 E AR SCL.
W T2CSTA A1 12CSTP [N 17, UM &% 5€ STOP START Al #5 )5, STR A4
P AR RN
MAEL :
YRR START HoihEDERCEL DATA #7155,  STRAEEFE ‘17, [FIR SCL 2 pk i,
HE STR #iEE.
12C BRI — AT G, BT I & 77 st (RImgRiA7) o T2CEN=0 B, H
HEE
, - 0: ACK Wi, Fonieiltrynl Lhak S8 5t
1: NACK TSR, RonEfor & B85 L HR £ 1%
FEEMLAE (12CMS=1, DMOD=1) , MHLEH (12CMS=0, DMOD=0) K}, FHLH5e%L
PR EE 8 ek SCL R, H1E [NACK] :
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0: %5 9 fki% ACK

1: 5 9 7K 1% NACK

EENEBA (12CMS=1, DMOD=0) , MAHLEEHE (12CMS=0, DMOD=1) K}, FHLKIX5E
58 AL, L [NACK]:

0: % 9 AW B2 ACK

1: 25 9 A3 2 NACK

W R BN LR MM, e ik Az, 12C SRISTR]ZTEF T HIEE 8
PrizIsE G E 17, [FIBS R L SCL, NACK 7R RN B RI% 28 9 17 W2 20k
Mg N7, 12C SRISTRIZFEFTHIEE 9 45 E ‘17, [AI R4 SCL, NACK A7 f){E
FE RN Y ETEI B EE 9 f7

12CIF

12C HrIbrif sKbr AL, 1EER T2CTF # v 12C dkSiAL i .

0: J& 12C FITiER

1: A I2C # iR

T

M STR Ky ‘17 W, I2CIF N ‘17, &Nk ‘0 .

AL

24 120STP A ‘17 Ei#F STRA 17 W, I2CIF N 17, HUHN 07 .
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9 SPI(Serial peripheral interface)

9.1 f@fN

B AT AN 1 SPI 2 — i o 4 00T [F) 5 BR AT 2% o SPI A LIRS N EHLIE A N MHBL, 7T LA
I 3 Rk 4 etk T, RVFRLE LAETEZ N R E. 588 SPL i 4 RS 524,
43l MOSI. MISO. SCLK. NSS,

MOSI {55 /& SPI (EMHE(E 5, 4 SPLAE Ny AL th AR5 5, SPTAE A ML EeU B (55

MISO &5 /2 SPI INEE(E 5, 4 SPLAE Ny AL R 55, SPIAE A ML Hh 5 5
4 SPI Ak LB TARTE 4 2 N7 AL P, MISO 51 b & T mifHAS .

SCLK {552 SPL IR ${E 5, ARG S MRS, mENRIE.

NSS 155 /& SPI W4 k@5, SPIHH 3 LN TIER, NSS 55425, NSS b1
FRMEM 10 1. 24 SPT TAEE NI T, NSS 3 Al AR AC B N4 A 0, LUK B 4L
[FINSS {55 4 SPI TAETESR ENLE MM TS, FHLH NSS (55 T LA A E i, T E3)
MM SPL; 24 SPI TAELEZ LM TN, NSS 554 BN, DU 28224 i 754 Hofth
FNHLELERAE, PABEG A LB E N T BRI = A5 24 SPI LARE S EHLZ MHUEEAT
i, EHLAT LB B 24 10 DEN NSS 155 LLUEFEAS F 1 ALK AT R

9.2 1E{FinEE
9.2.1 SPIEAR

24 SPI i #% A7 SPL CRO[SPIMST A 1 I, SPI ¥ LL MR TAE. 8%, SPIHE&R
PEFEANLFF AT TS Jy s Skt SPI H Bl & . 41 SPI_DR 5 ANEHERS, ZHdEsLhs E SN T K
e, I RIEZE MR bR SPL CRI[TXBMTIE 2 E 0, WURLN A 7885, Bak
RGP B R AR B AL Zr A7 A%, AR 4T 45 SCK it th i B {55, MOSI #1 MISO #£
2R SCK & F¥HHE N B fk t, A MRADEAIN, fE4 455 SPL_CRI1[SPIIF]A!
SPI_CRI[TXBMTI#H L& 1, BALAfras A2 MISO #IEMEdE, 28k S s B3Ik
Zzppasth, [\ SPI_DR LRSI RS B 2 ph 2 B HE . 40 SRAE SPI_CRI[TXBMTI]=0 HI1EHHL T
1] SPI DR ‘5 AN¥¥i, 45 M 9brEAL SPL CRI[WCOLPE & B 1, I H AR RS P28 b s
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i i

i !

i -< Rx Data buffer -

| o i Shift Register

= Ly

! | : |

oo =
i O O O A

1k £ %2

i —> TxDatabuffer | oi oi Io_i

L._ ___________________________________ _| cy > ~

fRXBMT f TXBMT Sck controller >
SPI controller <
spiFy 4

9.2.1.1 EHNEE

P 9-1  SPI EHMJIEAE

I & SPI CRI[NSSMOD], ## SPI T{E 7=

fic & SPI_ CRO[SPIMS]=1, & NE

1.
2. & SPI CRO[CPOL], ¥ & Iohftt,
3. [CE SPI CRO[CPHA], ¥ & EhAHAL;
4.
5. FE SPI CLK, # & SCK li%;
6. [CE SPI CRI[SPIEN]=1, f#ifE SPI;
7.
8.

9.22 SPINAR

1] SPI_DR 5N ERIEMEE, &5 —Ik, SPL¥ALH—IK.
SPI_CRI[SPIIF]E 1 J5, & SPI DR FREUERU S 120

24 SPI_CRO[SPIMS] A 0 i, SPIKiLAMAHUE TAE. %40, SPI A SCK 15 5% i ML
SPI#&fit. 4 SCK 15 S ARMMARS, MHIEEALTFAE AL T 1ERTS . 24 SCKAZ SRR, MHLIIFE AL
AT E, did MOSI il MISO Haa#fl Ria$ids . “ikimsem/s, SPL CRI[SPIF]H
SPI CRI[TXBMT] ¥4 8 1, UM hrEAL SPI_ CROIRXBMT I S #ES, R MATA Kz
B o n S SPI_CRO[RXBMTI=0 H. I A7 358 1) #E 4 8 N ez és, 84 SPI_CRI[RXOVR]
BB 1, RIS ph 2 b R AR . 2417 SPI_DR 5 AK¥EI} SPI CRI[TXBMT]E 0, 1%t
IS NEE, A5 P obR &AL SPICRI[WCOLTK 2B 1, I HARF R IEZErh a8t i3 .

M7 AL E

1. FcE SPI CRI[NSSMOD], #& 3 kM. 4 kM T
2. & SPI CRO[CPOL], ¥ & IHohit,
3. [ECE SPI CRO[CPHA], ¥ & EhAHAL;
4. F#® SPI_ CRO[SPIMS]=0, ¥ & AMNIT=:
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5. M ® SPI CRI[SPIEN]=1, f#ifi¢ SPI;
6. [ SPI_DR B AEAELIE, S5 BHIEREE 5.

9.2.3 SPIHHRE

ISR SPI Wi ot (IE %4783 10 SPIE=1) , 1E Rk 4 MrB g E 1 ik =24 i

TR X 4 bR B AU AR 0.

1. ERFIRT LA R, SPIlidsE SPIF & 1. ks EEH T HrE SPI i,

2. WRAERIEGE P P I BEE M A AL IR B AL A A50S SPI_DR, Sdskrd WCOL #
B RAEXMIEGE, 5 SPI_DR M 28K, A% REZMESN. @M T g SPI
iR

3. ¥ SPI #ACE N TAETZ X RGHIIENM NSS Hih AT, J7 A i#brE MODF
E 1. kAT AETRR, SPIMS #1 SPIEN A5 0, LAZE IR SPI, v — > ENEEHI A L.

4. 4 SPI B IE B MM B —IRAER AR, MU 2 e IR R b — R AR (R B A 413
B, Hliui ARG RXOVR BEE 1. Bl = R A g 2 3 g 4%, RvrRTTiI el +
T, BRI R T R k.

9.24 SPIBIER

SPI I TAE A LR LR 34k SPI, 4 ZEM U2 £, 4 Lksn 37730, SPI I LIE =
#4385t SPI_CR1[NSSMOD]# 1T % & .

24 SPI_CR1[NSSMOD]=00 i}, SPI#LL 3 2kl T4F, NSS i AR . 1% TA/E 7T H
TR E RPN T NSS 5 S1ERFIFERE S, BTLAERIE L LA 2 MHUAETE,
BP I BEHEAT s SRS, B MHLER T N 9-2 FioR.

9-2 34k SP1 kK
4 SPI_CR1[NSSMOD]=01 i, SPI 4Lk 4 Ll TAE, NSS i K4 15 % A\ i 1 LUks: P8 8
f&%, 2 SPI_CRO[SPIMS]=1 i}, ZTAE A ANZ ENIT3: 2 SPI_CRO[SPIMS]=0 I, % T{f
TTAR MBI AT 2 EPTT, L EADSTEVH NSS #HL, BAXAEN ¥
SPI_CR1[MODFI& 1, [FIAEAMHAE, I B SPIAERE. 4% ML NSS BRI RS0
WfE, EVFEENMER. 2 EN0EL TR 9-3 FioR.
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B934 Lk% ki
Y SPI_CR1[NSSMODI]=1x I}, SPI ¥ LAk 4 Zeffill i 07 X TAE, XA TAE A TG T L
X ERXNTAETT T, NSSESAMNES, Al S A SPI_CR1[NSSMODO] {4745 -
4 SPI_CR1[NSSMODO]=1 it} NSS 3t FU#4 i i i 24 SPI_CR1[NSSMODO0]=0 It} NSS ¥ [
BT BN ML WA 9-4 iR .

e
9-4 4 20007 SR 4 B M7 SUE BRI
9.25 HBRITHRHEIEF

e H] SPI 4%l 27 4745 SPI_CRO H [R]85 07 7] LA S I ER AT I BoAE L RIAR MR 1 4 T2 5
SPI_CRO[CPHAE I Bl AL (B 07 Zr A7 28 s Bk BT 1) SCK {5519 , SPI_CRO[CPOL]
M N H P I A o LRI AL 25045 TS0 B8 D A FH A [0 PR I b AR S AN AR 1k o Y FE SRR I A
BLFIRRPESATRI AR 1E SPI (SPIEN A& 2D o ShhE AL RIAR M 2 A 15 5 1 B 2 R 2 (1 et 0%
RWE 9-5 FIE 9-6.

SCK
(CKPOL=0, CKPHA=0)

SCK
(CKPOL=1, CKPHA=0)

wost 00 wsB X BIT6 X mBirs X mr4a X mirs X Btz X Bmit1 X Ls (O
wso — wsB X BIT6 X mBirs X mir4a X mirs X mr2 X Bmit1 X Ls (
s\ /[
Bl 9-5 Hd/m gk 7 B (CPHA=0)
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SCK
(CKPOL=0, CKPHA=1)

SCK
(CKPOL=1, CKPHA=1)

MOST XXX) MSB BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X LSB (XXX
MISO —( MSB BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X LSB X
NS\ [

><

><

Kl 9-6 HdE/mtehis 7 B (CPHA=1)
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9.3 SPI 51782
9.3.1 SPI_CRO (0x4030)

# 9-1 SPI_ CRO (0x4030)

A 7 6 5 4 3 2 1 0
4R SPIBSY SPIMS CPHA | CPOL | SLVSEL | NSSIN | SRMT | RXBMT
KA R RIW RIW RIW R R R R
A 0 0 0 0 1 0 1 1
FR LR ik

[7] spiBsY | bR Mk SPIAEHIEAERATIN (EE M) , A E N 1

EIMHLBEE
[6] spIMs | 0: Slave (MHL)
1: Master (EHL)
IRREEEDA
[5] CPHA | 0: 7 SCK i 3H FIIRTHI I CREE) , JBWNEMS (B
1: f£ SCK AR FIATRIRE (B , FBUE CRAE
IR QLS
[4] CPOL 0: SCKAKHI AW F (il A 208
1: SCK i HSF A2 I HLSF (ICHF A 2 )
NSS &2 5 115 5
4 NSS GIHCAMCHSFI A E 1, %o SPI i i MNL. 24 NSS 5IJHN
BI | SLVSEL | iyt GRuEr o IBL ZAHE 0. AR HR NSS 3B, ik
EE ) EPNINPRL LR
2] NSSIN | NSS BUE {55, A4k R B% % A7 85 NSS 51 RIK BRI B . %455 A b Lk
R b 27 A7 28 2 & (RE MU 45 2%)
4 BT AT S8 RS NS H RS 25 177 I LIS AT 50 T LA 2 30 % o 15t

1] SRMT | BB S AN, ZABE 1. MR TN RGN 1 B L 2 A AR

SCK KA, %A 4IH 0.

e A£E 7 SRMT =1

Bk 38 2 A 7 (RIE MU U A5 2%)

MU P RS S EL AT BRI, A E 1. A SRR R A A A

OF ] RXBMT | e, izt o.

H: fEFJ7AR, RXBMT =1
A A 2 A 1 <

00: EJhivHll, NERIRIE, SHET N
01: bBJFHIAGE, TR, SR &
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10: RIHERIE, FREEE, WA
11: RIH I, FRRRE, FWNE AR
9.3.2 SPIL_CR1 (0x4031)
# 9-2 SPI_CR1 (0x4031)

A 7 6 5 4 3 2 1 0
ER S SPIIF WCOL MODF | RXOVRN NSS?"OD NSSS/'OD TXBMT SPIEN
FH R/WO R/WO R/WO R/WO RIW RIW R RIW
ADAEN 0 0 0 0 0 0 1 0
FB L | #R

o B 5
7l SPUR | ssgopctetiose— MR (80 2 U, 0K HBEAERL . LA BB S 0 15%
R
6] WCOL | 2 TXBMT ¥ 0 iif, S5 A SPI_DR, MIBLAI#E 1.
AL AT S 0 F %
R R AR S AL
5] MODF | I U b A {5, ez By 1 (NSSIN=0, SPIMS=1 H. NSSMOD[1:0]=01).
AL TS 0 %
el AR & CRIE MM N A 20
MR R G — LD AR SPI BALAT /73, T HCE a8 P AT R A7 5 10— R At A
[41 | RXOVRN | bt Mot i B PE T 1 P2 SPL I . R 2 e F1303 0, 15
BHEBMNS 015 %
SPI A5 =CHC B A :
00: 3 £k MJ7aE 3 k37730, NSS 155 A3 115] .
[3:2] ) NSSMOD | o1 g s jorste g 70 (BRIAED . NSS 54 A
Ix: 4 ZF 7730, NSS i g% R A 4 NSSMODO FIME .«
RIELE IR bR &
1] TXBMT | 8 S N RIE s, AL 00 AR R P 3 h IO BUE bl #4126 31 SPI B Air
AAEARIT, AIEE 1, RN LA R IR G P A S -
SPI ffifg
[0] SPIEN | 0: ZRIESPI
1: ffgE SPI
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9.3.3 SPIL_CLK (0x4032)
# 9-3 SPI_ CLK (0x4032)
AL 7 | 6 | 5 | 4 3 2 1 0
B SPI_CLK
e RIW R/IW R/IW R/IW RIW R/IW R/W R/W
SAH 0 0 0 0 0 0 0 0
FE R | #RR
SPI £ Iic B 27 A7 48
SPI A ¥ E , master BExA %K, AUAE SPIEN=0 I ] 5.
fsck = sysclk/2x(SPI_CLK][7:0] + 1)
[7:0] SP1_CLK for 0<= SPI_CLK <= 255
i4m:  sysclk = 24MHz,SPI_CLK=0x04,
fsck = 24000000/2x(4+1) = 2400kHz
9.3.4 SPI_DR (0x4033)
% 9-4 SPI_ DR (0x4033)
fir 7 | e | 5 | 4 3 2 1 0
2R SPI_DR
KM R/W R/W R/IW R/IW R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
FR | #RR
SPI #4825 47 d
[7:0] SPI_DR | SPI_DR #Ff7-#% I TRk M SPI ¥hi . £3:7750F s 1) SPI_DR 5 AHtdiaiy
BB R IK B2 BB K% . 2 SPI_DR SIS M2 I N 245 .
REV_1.0 60 www.fortiortech.com

Downloaded From | Oneyac.com


https://www.oneyac.com

: Fortior Tech

FUG6832N1

10 UART(Universal Asynchronous Receiver / Transmitter)

10.1 &
UART $24t 17— RIEJ7E R S AT Bl Ac 2 1, S orn] DU 4 00 T s~ 0 05 AUk AT
fefin. SRttt T RS R MAERCE, BE 2 R G I AR MRS R R 8 %

Cpu_clk BAUD_SEL MODI0]

'

— - 1
Baud counter | Transimit Shift % 5 | TXD

Register
[ Baud_clk A
Receive Shift
UTBR e Register [ ]| o

Kl 10-1  UART {5 A ER ) i AE 1

A, UART2 I8 BASZHF LIN Slave #23(.

UART >CKF DMA Dhsef& i, DUSEIl e s 8 i 2 i8S .
10.2 UART E{FiR B
10.2.1 & 0

A TAERE O BRI 2 U L. FEIZA T RXD BE N RSB IE gk, NONEIEEE 528,
WOk EHE N 10 67, B 1 A7JE3h. 8 e (UT_DR) . 1 AifE 1k, 4 M UT_BAUD HhIE .

RIERIE, B RIEREE SN UT_DR, &4 UT_CR[TI], XK RXD ¥4t 10 i ¥di, &
E5E A UT_CRITIELT.

BB ERE, E47 UT_CRIRI], Xih@Eid UART #ANMIEHER I RXD . B )E,
UT_CRIRNE 7, #HL UT DR 213880k 31 5k .

sace | LT
Tx/Rx \smn /< Bit0 >< Bitl >< Bit2 >< Bit3 >< Bit4 >< Bit5 >< Bit6>< Bit7 >/St0p

K 10-2 UART &= 0 @5 07

10.2.2 &z 1
R TR 4 E T, FEIZRE T TXD AR EHE B4k, RXD Nl sk, ik
KEHRHN 10 6, B 1 ALEED. 8 ¥ (UT_DR) . 1 firfsik, Bl UT_BAUD HiE.
RIEHHER, B RZENENES AN UT_DR, Efi UT_CR[TI], X TXD K4t 10 fifds, &
ESERE UT_CRITNE L .
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BWCEIERE, FeE A UT_CRIREN]E 3h#:U, 2R/EE 467 UT_CRRI], iXBFiEE UART Hi A\
B H RXD N, #ik5EME, UT _CRIRINEf7, #HL UT DR 2315 340 2 1 5dE .

10.2.3 &z} 2

AR ) AR BRI X T 7245 R RXD BEA RBHE a2k, OB 2k,
WOk EARE A 11 67, B 1 A8 5. 9 frkdi (UT_DR+ UT_CR[RB8)/ UT_CR[TB8]) . 1 fif&ik, &
Fr i UT_BAUD g .

FIEHEEI, K RIEBIE SN UT_DR, RN #%E UT_CR[TB8], & UT_CRITI], iXif TXD
e 11 0288, Rk UT_CRITIEL.

PR, E467 UT_CRIRI), Xii@idE UART #IARIEEEE T RXD BN, HEmE,
UT_CRIRIE L, UT_CRIRB8JK A7 9 hiidis, #:H UT_DR 275 2RI AT 8 A7 (&

10.2.4 &3

AR TN 2R T, fEZ RN TXD MR EHHE B4k, RXD MR B4, Ik
REAEN 11 AL, B A5, 9 Ar#dE (UT_DR+ UT_CR[RB8)/ UT_CR[TBS8]) . 1 fifsil, s
# i1 UT_BAUD #7E .

RIEERIS, K RIEEE SN UT_DR, [Ak % & UT_CR[TB8], &£ UT_CR[TI], XK} TXD
Fefar s 11 28, RIEERUE UT_CRITIE L

FUSCEERS, FF2eE A UT_CRIREN]EBHEL, SAEE AL UT_CRRI], iXifisid UART %A
HyE th RXD AN AL, 20 5esUG, UT_CRIRINE 7, UT_CR[RBSIHAEMES 9 fir ¥t
UT_DR 213 B# ST 8 A7 1 i «

10.2.5 UART HIlfi&

SR UART il st ¥ (IE[ESO]=1) , 7E Nk 2 MrEALHE 1 I A bl

HER: X 2 MR EALERL I BAHIE 0.

£ UART k%58 1 HEEE (B 0, 1 4 8bit; £ 2, 3 9bit) , KiLsem kb TI At
HA1,

7£ UART #2458 1 45 STOP 5 1b4r f5, U e i brbr & RIELEE 1.
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10.3 UART1 517
10.3.1 UT_CR (0x98)
£ 10-1 UT_CR (0x98)
fiL 7 | s 5 4 3 2 1 0
e MOD SM2 REN TBS RB8 I RI
R R/W RIW RIW RIW RIW RIW RIW RIW
BALE 0 0 0 0 0 0 0 0
FB R i
A g il
00: %X 0:#14k 8-bit UART, Uk #(KH RXD
Baud rate=24M / (16 / (1+ UT_BAUD[BAUD_SEL]) )/ (UT_BAUD+1)
01: #x{ 1:XZE 8-bit UART
[7:6] MOD | Baud rate=24M /(16 / (1+ UT_BAUD[BAUD_SEL]))/(UT_BAUD+1)
10: B 2: 928 9-bit UART, Yk #KH RXD
Baud rate=24M /(16 / (1+ UT_BAUD[BAUD_SEL]) )/ (UT_BAUD+1)
11: B 308k 9-bit UART
Baud rate=24M / (16 / (1+ UT_BAUD[BAUD_SEL]) )/ (UT_BAUD+1)
0: HAHLEAE
[5] M2, e
0: ARVFHRATHRNERE
[4] REN 11, sovrmsstin, s o
3] B8 WEAER 2 580 3 FER RIEME 9 7.
2] RBS BB 2 580 3 M AR BRI E 9 7.
[1] TI RIETERHWibR AL RI% e E R AT E 1, AR O
[0] RI e e R Wibs 6. el e FR R R A B 1, AR O

10.3.2 UT_DR (0x99)

% 10-2 UT DR (0x99)

fir 7 | e | 5 | 4 3 2 1 0
EA S UT_DR
eyt RIW RIW RIW RIW RIW RIW RIW RIW
=R DA 0 0 0 0 0 0 0 0
FB LR iR
RIE I
[7:0] UT_DR 5. ERERBIESA
B Bl A e
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10.3.3 UT_BAUD (0x9A,0x9B)

# 10-3 UT_BAUDL (0x9A) UT BAUDH (0x9B)
UT_BAUD (0x9A,0x9B)
UT_BAUDH (0x9B)

AL 7 6 | =5 4 3 | 2 1 0
A2 FR BAEB—S RSV UT_BAUDH
eS| RIW R R R RIW RIW RIW RIW

LA 0 0 0 0 0 0 0 0
UT_BAUDL (0x9A)

fiz 7 6 5 | 4 | 3 2 1 0
2R UT_BAUDL
HAY RIW RIW RIW RIW RIW RIW RIW RIW

SAE 1 0 0 1 1 0 1 1
FB B iR

ns] | BAUP-S | firsmifeie (2 UT_CRIMODD)
nuo) | UTEAY e (2 uT_cRIMOD)

10.4 UART2 51z
10.4.1 UT2_CR (0x8A)

# 10-4 UT2_CR (0x8A)

A 7 | 6 5 4 3 2 1 0
SR UT2MOD UT2SM2 | UT2REN | UT2TB8 | UT2RB8 UT2TI UT2RI
5y RIW RIW RIW RIW RIW RIW R/WO RIW

B 0 0 0 0 0 0 0 0
FEB AR H#hid
o 42 1
00: FixX 0:BA%k 8-bit UART, Uk #5%F RXD
Baud rate=24M / (16 / (1+ UT2_BAUD[BAUD2_SEL]))/ (UT2_BAUD+1)
01: A 1:X(Zk 8-bit UART
[7:6] UT2MOD | Baud rate=24M / (16 / (1+ UT2_BAUD[BAUD2_SEL]) )/ (UT2_BAUD+1)
10: #EX 2: 8848 9-bit UART, W k#%H RXD
Baud rate=24M / (16 / (1+ UT2_BAUD[BAUD2_SEL]) )/ (UT2_BAUD+1)
11: L 3:XZk 9-bit UART
Baud rate=24M / (16 / (1+ UT2_BAUD[BAUD2_SEL]))/ (UT2_BAUD+1)
0: HHLES
5 UT2SM2 N
[5] 1. ZHUBE
0: ASFVFHRATHI NI

4 UT2REN g ;

[4] 1. RVFEITHN, BEEO ;

[3] uT2TRs | WEERN 2 H5HX 3 T AR HIEE 9 £
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BEEAER 2 580 3 N HlE I 2R 9 fr

[2] UT2RBS
= UT2Tl | REFE R bR, % 5e e R B 1, A6 A P O
(0] UT2RI | BEe R b . Belise e W (A B L 1, A2 BT O

10.4.2 UT2_DR (0x89)

# 10-5 UT2 DR (0x89)

fir 7 | e | 5 | a4 3 2 1 0
Ak UT2 DR
KA RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
FE AR iR
RAE I
[7:0] UT2 DR | 5: BERIZMEEESA

e R R

10.4.3 UT2_BAUD (0x4042,0x4043)

%% 10-6 UT2 BAUDH (0x4042) UT2 BAUDL (0x4043)

UT2_BAUD (0x4042,0x4043)

UT2_BAUDH (0x4042)

L 7 6 5 4 3 2 1 0
i BAlIJEEZ_S UAIETZC UARNTZIE RSV UT2_BAUDH
A RIW RIW RIW R RIW R/IW R/IW R/W
=X DA 0 0 0 0 0 0 0 0
UT2_BAUDL (0x4043)
L 7 6 5 4 3 2 1 0
E S UT2_BAUDL
e~y R/W RIW RIW RIW RIW R/W RIW RIW
=X DA 1 0 0 1 1 0 1 1
FB B FKR 9%
[15] BALéEZ_S &M (W UT2_CR[UT2MOD])
UART?2 Djfeie st fe
[14] UAlF:TZC 0: UART2 3t I Bh e A 56 5, P3.6 fE9 UART2 1 RXD; P3.7 {4 UART2 [f] TXD
1: UART? i L The#s#, PO.1 /£ UART2 [ RXD; P0.0 {E5 UART2 [£] TXD
UART2 i g
[13] UAF:\ITZIE 0: #x1k
1: ffife
[12] Rsv | TRH
[11:0] UTZBBAU W WE (30 UT2_CR[UT2MOD])
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11 LIN (Local Interconnect Network)

11.1 &

EE: AFEMRBE T LIN . A% LIN K EZELR, UFEHE, H2% LIN he
(http://www.lin-subbus.org).

LIN & — M ob ATl A n, EEATIREML . 1% LIN EH857 5 2.2 B s, 2
H UART2 Dife 5|8 (RN SCRFDIRERAS) , SkBL 7 58 B LIN BRI, [ TARE ALK,
SCRFBAE R B IE R

W

8051
LIN_CR
LIN_SR
LIN_CSR S
LIN_ID RY
LIN_SIZE

LIN_BAUD

Control X

\

A

Machine

DMA TO UART2 8 bit

K 11-1 LIN #ERE
N 11-1 Fros, % LIN £ g 285 =000
LIN 26| 777 2% 18 8051 WA XSFR T4k, 24k CPU 5 LIN i 88 2 [al 4 1
LIN £¥52247: i ECE DMA 0/1 €-> UART2 n] SEEL A i) 4% S Al Uk
FHPIRAHL: A5 HT P oI EE DS A% 1) S 4 i (R A A

11.2 LIN AAHN#R{Ei5BB

LIN TAEFE MUY s, DA 2085 EHLTT UK IE 2

LIN e S5, g 11-1 pos 5 Fid il 2 fil & i
F 11-1 LIN R IR A it B

R i i AR AR & 15 B W R bR
BERESE | AEEIRE 4s LIN SR[LINIDLE] LIN_SR[LINIDLE] 5 0
Ao Al B EE wakeup {52 LIN CSRILINWAKUP] | LIN_CSRLLINWAKUP]% 0
LIN SRILINACK]IE 1
Pl | 4UEIWEL E 1D KR EH | LIN SRILINREQ] /LIN_SRLLINREQ]5 0 /
BT Sk
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LIN SR[LINDONE]E 0 /
WoR R SE | ML B 32 B8 52 Tl LIN SR[LINDONE] ST )
ﬁﬁﬁfﬁ‘%‘%* LIN SR[ERRSYNC], LIN CSR[CLRERR]E 0 /
gD RIZVTH R,
B R Ia A % -

LNIR € g iEe e

LIN #Zfil28A000 LIN S 2k B E NGRSk (RiRAFEBES) o @dFEREES Az)
WU N (AR R . MRS R ID J5, Wi ID K% IER, LIN_SRILINREQ]#: & 1,
Witk 1D KB ER, Bl kA ID KREE 1R, LIN_SR[ERRPRTY]# & 1.

R T UE MALE SRR, K LIN_CRILINRWI]E 1, 3288 K5 LIN_SIZE 1 DMA 2
X HARE . K LIN_CSRILINACK]E 1, i i kot i 4 2= 4L

U TR ML BESEEME, K LIN_CRILINRW]iE %, ¥ LIN_CSR[LINACK]E 1, i
SR LR IE I HE

ML Bk A % Kb 5E s > LIN_SRILINDONE]#: & 1.

11.3 BBARFADGEE

N T > RGETIRE, LIN B I0E ST IR K

MM R T WL A K () R K Ay 2 FE IR g AT 5, A28 LIN_CSR[LINSLP]E 1 i A
HRAR 2

AL LIN B A0 FRERRAE A, M2k B3N 4S 1, LIN_SR[IDLE]#E 1, RiFHFEF ]
E LIN B2k AARIRAE, 4 LIN_CSRILINSLP]E 1 i3k A HEARAL .

BRE] LIN B2 E RN e MUK % (5 5 )5 (LIN_CSRILINWAKEUPI# & 1) , H
ZhiE IR 2 . AFL AT LR IS MRS 5 O LIN_CSR[LINWAKEUP]E 1) MefiE EHLELH H e M
Hle

114 {ERGNSE

MALE I 2 )5, LIN._ CSR[CLRERRI# & 1, SAERAE R MHER, [EIRH5 1L 257 4b
L, N HFEF A LGB LIN.SRIERRSYNC]/LIN_SR[ERRCHK]/LIN_SR[ERRPRTY2K #1512 [F] 5
AR BIERIGHRELE 1D RIGHER . iR FE 5E S # LIN._ CSR[CLRERR]FREMIEE .

115 HEsI
ML LIN AEfEJa , HEEASAE T REIRAR 3, it T DUSIGET A ik CRLAE R0 18] 6% [R5 DL PID) .

MAUIEBS Rk B s i fE rh, an SRR A& M mriiiAb 2, AT LK LIN_CSRILINSTOP]# 1,
SRIGFREAL LIN_SR[ABORTISH# & 1.
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11.6 LIN =8
11.6.1 LIN_CR(0x40EOQ)
LIN_CR (Ox40E0)
iz 7 6 | 5 | 4 3 2 1 0
ZFR RSV LINIE CHKMOD | LINRW AUTOSIZE
Byt R RIW RIW RIW RIW
Sl 0 o [ o [ o 0 0 0 0
T’ R 1P
[7:4] RSV PR
LIN s e
[3] LINIE OK1E§E
1:.ffigE
ReIe AL B
[2] CHKMOD 0: 14 B A 56
1 AR HERR 56
RIE IR PR
[1] LINRW O%ﬁﬁfllﬁ%*/l\%ll&ﬁ%fﬁ
122 — N Rk R
f#i Fi} 1D AZ(LIN_ID[5:4]) i & $d K 5 Al i
O: ANt fE
REEA
[O] AUTOSIZE LIN_ID[5:4]5§5(?EKEE‘B‘%§&DT:
0x: 2 F7i
10: 4 75
11: 8 75
11.6.2 LIN_SR(0x40E1)
LIN_SR(0x40E1)
v 7 5 4 3 2 1 0
4% | ERRSYNC | ERRCHK | ERRPRTY | ABORT | LINACT | LINIDLE | LINDONE | LINREQ
e it} R R R R R/WO R/W R/W
=R DA 0 0 0 0 0 0 0
FB R Eiip
G5, AP e F B b, 7EHri 2ok LIN[ERRCLR]®E 0 i, ZAiE=E
1: KGR [F DR
BRI R, EHMIRKeE LINJERRCLR]E 0 i, ZfiE%E
[6] ERRCHK | 0. & kKA HHRR IR
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1o A 2 HcdE A 0 i R

(5]

ERRPRTY

ID #R &AL %, 7EHTMF ke # LIN[ERRCLR]E 0 i, ZA0iEE
0: %A KA ID KRIGAE R
1: K] 1D R HE 1R

(4]

ABORT

FERa R W, fn AL S e U B ik 53 LIN_CR[LIN_STOP] & 1, % & 1

(3]

LINACT

LIN & 2R 1IE7E BT I8 5 M rds &
0: MZREABHE
1. B EHHE

(2]

LINIDLE

PR TFIH SRS
1. BT HHET 4s

0: &K% IDLE it

(1

LINDONE

e bn . 5o BRI RR, (R WERIT, 0 A S, B DLS 0 ET
FHHE

[0]

LINREQ

e ERErS
Y EIWSk R B 1, 24 LIN_CRIACK]E 1 sUKCEIHT WSk, 1247 1307 %, AT LARY i%
{5 0 BAT TR %

11.6.3 LIN_CSR(0x40E2)

LIN_CSR(0X40E?2)

A 7 | 6 5 4 3 2 1 0
A RSV LINSLP | CLRERR | LINWAKUP | LINACK | LINSTOP | LINEN
e R R R/IW R/WO R/W w1 w1 R/W
=R DA 0 0 0 0 0 0 0 0
FB R ik
[7: 6] RSV PR

fFRE LIN HENBEACIR A

5:

0: LIN MEEARIR A I H
[5] LINSLP 1: LIN ﬁkﬁﬁﬁ%#ﬁ#&

e

0: LIN &b FiEahiRas

1: LIN AbFHEHRARAS

e

- O H
[4] CLRERR 0: WHERTE

1 KB R
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=

5:

0: FERRE RIS S

L
0: EAWRIM IS5

1o A g g A5

[3] LINWAKUP
5.
L RIEMER (S S
2] LINACK T ma Sk, fEIZALE 1 AT LA, SrERa, B, B HE & i
fIbfE S, WARAZALE 1, B4 LIN K2 rhib a7 8 ok T, SRR ek,
[1] LINSTOP [ LIN_SR[ABORT] & 1
LIN ffifE
[0] LINEN 0:AMfifE
1:ffiRe

11.6.4 LIN_ID(0x40E3)

LIN 1D (0x40E3)

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

2 RSV LIN ID

eyt R R R R R
R A[:N 0 0 0 0 0 0 0 0
TFE SRR ik

[7:6] RSV (a5

W
[5:0] LINCID 1 N gkt 1o

11.6.5 LIN_SIZE(0x40E4)

LIN_SIZE(0x40E4)

fir 7 | 6 | 5 | 4 3 2 1 0
SR RSV LIN_SIZE
Byt R R R R R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
TB AR ik
[7:4] RSV 1R
[3:0] LIN_SIZE BRSO 3 B R I B

11.6.6 LIN_BAUD(0x40E5,0x40E6)

LIN_BAUD(0x40E5,0x40E6)

LIN_BAUDH(0x40E5)

fir 7 6 | 5 | 4 | 3 | 2 1 0
B LIN_BAUD[15:8]
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R R
Al 0 o | o | o | o | 1 | o | 0
LIN_BAUDL (0x40ES6)
A 7 6 | 5 | a4 | 3 | 2 | 1 ] 0
4R LIN_BAUDI[7:0]
R R
5 1 o | 1+ | o | 1 | 1 | 1 | 1
FE B Eiipa
150 | LINBA LIN e 25 1745
' D 2RI YR 4 R =24M/(LIN_BAUD + 1)
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12 MDU
12.1 @

MDU f&— it 5B e, EEPM) CPU ZEOREUE R B 28185 . MDU B T R ftofelRi%
BEAN, R BE =S PR ERIE SRR s 5 AESEPRE T, MDU AT DLAE o b A e A R e
WA MRS R AT

12.2 4514

MDU EA7 LA 4
® CHhTREINH
o fffHhmk, /> CPU fidH
® RN EHEEA
- 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
12.3.1 BEBHE

—/NSERE MDU #AE 2

1. MDU CR [MDURUN]H 1, f#fg MDU

2. & MUD_MD 77474, &+ MDU fyig B

3. HAE® MDU A. MDU B. MDU C. MDU D, ¥4 MDU #&illl%] MDU C[7:0]#(5 A\
B R85

4. 4% MDU %fr:fi MDU CR[MDUBUSY] #i&%

5. MDU CR[MDUDONE]Z 1, %I MDU g%

TR

1. M MDU 28, 4% MDU j33h{iz MDU CR[IMDURUN]E 1, f#if]J5% 6 MDU
f¥1EA2 MDU_CR[MDUDONE]& 1, XWP IR/ 2 IRIEY MDU 8% i 2 18 FH I #dE 5A
S

2. T MDU K F MDU_C[7:01#%5 NEHE K MDU ¥-2: 1 his 5, i LE R % MDU_C[7:0]
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{EBEE MDU (I8 S A SR E S AR A SN
12.3.2 ZHLERARE 1 (i 16 BEHSTE

24 MDU_MD[2:0]=000 i} , MDU iz 5N I8 H A R AR 1 L1 16 M A 753k Wik 12-1
Frow, fERE, 4r5H MDU_A il MDU _C BN 16 AL H 5 83 A ph e sifges; FU2&—4 31
MBS EIE, XIS LEE AN — 32 B /5 E5dE, 28RS 16 A8 MDU_A %

B, % 16 A7t MDU B 25X,
#12-1 SRR 1AL 16 B 755 Felkpial R s & X

B A AR AR AR A A
MDU_A ESA ) 16 7
MDU_B - LRI 16 47
MDU_C TRH —
MDU_D - -

12.3.3 16 (UBHFSEE

2 MDU_MD[2:0]=001 i, MDU [iaHM A N: 16 AR 5IHeiE. Wk 12-2 Fiw, R,
43511 MDU_A Al MDU_C 5\ 16 A7 A 75 5 E b e o aedie. B —A 31 A A 755 5k,

XA R 16 L@ MDU_ A 135280, i 16 A7k MDU B 328,
R 122 16 AR5 TFF N T HARAIET X

Bl S A A% WA A I A
MDU_A LR PR 16 fi7
MDU_B — AR 16 fir
MDU_C Tk .
MDU_D — —

12.3.4 16 (NEHSHEE

24 MDU_MD[2:0]=010 i, MDU [iaHM A N: 16 7 B/ 5Tk, Wik 12-3 fiw, i,
43511 MDU_A Al MDU_C 5\ 16 A7 JGFF5 0l /E bl e Born e i, A —A> 32 A o5 5l

XA R 16 L@ MDU. A 135250, i 16 A7k MDU B 328
F 12-3 16 MEF S TFH N T HFA RIS X

ol S A7 A% AN A il R
MDU_A B aREL PR 16 fi7
MDU_B — AR 16 fir
MDU_C Tk -
MDU_D — —

12.3.5 32 {ii/16 ML HFSIRE

2 MDU_MD[2:0]=011 i, MDU Kz 5N 32 67/16 M LR Sk, Wg 124 s, #
BRECE— ARSI 32 M8, BREUE— AR5 16 L EdE, AR, MDU_A 5 A#ERE
& 16 i, MDU B 5 AN#FREMK 16 2, MDU_C 5 AN @8R4 RN —NERS 32 AL
— NS 16 AL E. FE 16 fiEid MDU A #HL, 1K 16 fri@id MDU B 8 &¥uEid
MDU C 25
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F 12-4 A5 ERIFEBLT AR 0 X

B A AR AR Z T IR
MDU_A BB 16 b | R 16 fr
MDU_B B B UAR 16 £ P I 16 7
MDU_C [FA RE
MDU_D - -

12.3.6 {KiEigiRR(LPF)

4 MDU_MD[2:0]=110 I}, MDU iz 5% A: LPF.
LPF MitE AN
Y = Vo1 + K X (X — Yie_q)
% 12-5 pios, AR E YA E— B B Y— 1 8 32 ALA RS HdE, MMEX, Y 16 A
T8l M R BK N 8 N SHHE . i, MDU B 5 A\Y,_ 1% 16 £, MDU_C 5 \Y,_, ]
ik 16 iz, MDU_D B5AK, MDU_A BAX,. iaHERNAY,, Y 1 16 ALt MDU_B 8L, 1k 16

fri@it MDU C 285,
K 12-5 LPF T A fFa 8 X

Bl A At WMARARE WHPAR
MDU_A Xy —
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: Ashri4(Sin/Cos).
A BRI A R

sin, =cos; X sin @ + sin; X cos 0
€0S, = €0S; X cos 0 — sin; X sinf
Hsing = O, AEFREEHRRIAZRL 1 Llcos; MR ME I IE AR 52 THEE
sin, =cos; X sin @
cos, =cos; X cos 0
Wik 12-6 s, fiANfHcos;~ singf072 16 fiA /S5 dE, i EHcos, Msin, 2 16 f AR5
g . @R, B MDU A 5 Acos;, MDU B 5 A0, MDU_C 5 Asin;, 515 %cos,Msin,, cos,

i MDU_A 28X, sin,ifiZ MDU_C 325K,
# 12-6 Sin/Cos B3 T A7 A & X

s 25 17 2% BN R A
MDU_A coS; €0S,
MDU_B 0 —
MDU_C sin; sin,
MDU_D — —

12.3.8 RRIEt]l(Atan)

24 MDU MD[2:0]=101 i, MDU [iEE R A KIEV)(Atan).
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Atan iz 5 3 ZUEMR PR M P IERSZE R TR IR A . K HE AR
U =+/sin6? + cos 62

6 =tan™! (sin@)

coso
nEk 12-7 fos, Mlcos. sinsg 16 f0A 5 8dE, Ml EUMoMIE 16 A 758k . H
N, 11 MDU_A 5 Acos, MDU_C 5 Asin, i5H#52|UM6, Uit MDU_A 1L, 6ifiid MDU_B

B
* 12-7 Atan BEEUF 7800 E X

Bl S A7 4% HWAKIN A A
MDU_A cos U
MDU_B — —
MDU_C sin 6
MDU_D — —
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12.4 BH1Fs8
12.4.1 ¥5)Z788:MDU_CR(0xC1)

# 12-8 MDU_CR(0xC1)

AL 7 6 5 4 | 3 | 2 1 0
., MDUBUS | MDUDO | MDURU

E v NE N RSV

KA R w w R

SALE 0 0 0 0

FB £ Eif P
MDU i bR &

7] MDUBUS RALH

Y 4 MDU_C[7:0] 5 Aif, MDU Ja3h, %47 ® 1 B3 MDU 58 &% TAE

MDU &5 45 s AL

[6] M%£O M MDU BHE W5, AP¥ZALE 1. 24 MDU 76 382 5 A A e v s isE, %47 a0
M5 1, {NeFEOHE LSRR
MDU iz &I iE AL

[5] M%FU £ MDU JFUARCE 2 A, FPEHZALS 1. 24 MDU {6 R85 Rt TR v A L i, %4
WS 1, HNE S80S R R,

[4:0] Rsv | PREAML

12.4.2 {EREBEZ1FE:MDU_MD(0XCA)

# 12-9 MDU MD(0xCA)

AL 7 | e | 5 | 4 | 3 2 | 1 [ o
2 F5 RSV MDUMOD[2: 0]
E gt R R/W R/W R/W
=X DA 0 0 0 0
TR B2 ik
[7:3] RSV PREG AL
MDU A5 2%k

000: IBHEEARAEW 1 A1) 16 f0F 75301k
001: IBEERABALL) 16 f1F 755 Feik
010: 16 A7 ofF Tk

[2:0] MDUMOD[2:0] | O11: 32 fi/16 L JEAF S ki

100: Aebrie4 (Sin/Cos)

101: IEY] (Atan)

110: AREUEp AT (LPF)

111: RSV
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12.4.3 #EZT==8 A:MDU_A(0xC7,0xC6)
# 12-10 MDU_AH(0xC7) MDU_AL(0xC6)
MDU_A(0xC7,0xC6)
MDU_AH(0xC7)
AL 7 6 | 5 4 | 3 2 1 0
4 MDU_A[15:8]
KM RIW
=XDAEN 0
MDU_AL (0xC6)
B 7 6 5 " E 2 1 0
E4 S MDU_A[7:0]
KA R/IW
HAE 0
FE g4 iR
MDU [¥] A #dia 57 /745, TEAR A T AR N Al
MDU_MD[2:0] HINPIN i N2
000 e U = 16 i
001 e FA) e 16 Air
[15:0] MDU_A[15:0] 010 e Ry 16 f
011 BEBRE) = 16 7 P 1T v 16 7
100 COS; C0So
101 cos )
110 X
12.4.4 ¥EZ1=28 B:MDU_B(0xC5,0xC4)
# 12-11 MDU_BH(0xC5) MDU_BL(0xC4)
MDU_B(0xC5,0xC4)
MDU_BH(0xC5)
fir 7 6 | 5 | 4 | 3 | 2 1 0
B MDU_B[15:8]
HRM RIW
HAE 0
MDU_BL(0xC4)
i 7 6 5 | a4 | 3 2 1 0
24 MDU_B[7:0]
KA R/IW
SALE 0
MDU ] B #df o f7 a5, EAFRA N T AR NE A
MDU_MDJ[2:0] NGRS MR
000 — R 16 17
001 — AR 16 fi7
[15:0] MDU_B[15:0] 010 — FAAK 16 fi7
011 PR 16 7 P FREG 16 437
100 0 —
101 — —
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| | 110 | Y(k-1) [31:16] | vk[3u16] |
12.4.5 #iEZTF2E C:MDU_C(0xC3,0xC2)
# 12-12 MDU_CH(0xC3) MDU_CL(0xC2)
MDU C (0xC3, 0xC2)
MDU CH (0xC3)
A 7 6 | 5 | 4 | 3 2 1 0
A MDU C[15:8]
gt R/W
HAE 0
MDU CL (0xC2)
£ 7 6 5 | 4 | 3 2 1 0
4 MDU_C[7:0]
E/apit R/W
HAE 0
TB G ik
MDU ) C e &5 /7 8%, AR N ZFARHIAEN
MDU MD[2:0] LPNGRIA RS HH PN E
000 Fes —
001 ey —
[15:0] MDU C[15:0] 010 FeX —
011 234 R
100 sin; Sing
101 sin 0
110 Y (k-1) [15:0] Yk [15:0]
12.4.6 #EZ1==E D:MDU_D(0xCB)
% 12-13 MDU_D(0xCB)
fir 7 | I 4 | 3 2 1 0
4 MDU_D[7:0]
Byt R/W
=EDAEN 0
FB LR ik
[7:0] MDU_D[7:0] | MDU ) D H#E 25 745, %7745 R AE MDU_MD([2:0]=110 B4, HTFHIAK
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13 PI/PID
13.1  f@n

PI/PID 7 a2 —FhZEdE il &5, BRI 0 5 SEbrtm B A s bl w22, K0 22 1 EL A
RGN oy I ZEVE 2 G M A R, R REEAT R . RIS RS, AR TSI A
AR B IR

Pl AR

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

PID 2 3:

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)

Hrpe

U(K): AR IRTT S8 H 4z &

U(k-1): BTCTE S0 H 4] &

E(K): A B 22

E(k-1), E(k-2): AI¥K, RIATUCN I 2 &

Kp, Ki, Kd: {52l R tesl, B, for #25
13.2 451

PIBEHR AT DA R A1
® M@ PI = (P10 F1 PID)
SRS FE TR
B ASEILE KRR, AR E
B Z5EE PI UK N 32 17
B ORHUEE AR ATRHINEN LN 0
® /Ml H] PID il #% (P12 Al PI3)
ZHCE FE TR
B SRR, EAFRE
B EHEER PI UK N 3240
B RS E AR ATR AR LN 0
13.3  #5{FikBE

1. PIPID #AF 2 i 75 ZoewIa i, REEAEEE. I B 2 b i

2. [E PI_CRIPIXSTA]=1, JH3) PI/PID 5, MR %4rfz PI_CRI[PIBSY]H 3 & —. H#AFEEEK
PIBSY fi, 40 MR HH e, TR PI_UK 2 55

3. PIIEHIZH PI_KP s XE Eh Q12, #2450 PLKI EUE# A Q15, HR%F4F
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A I EE R 08 Q15.
4. U(k-1)M1 E(k-1)ERAY E— kTR UK)AT E(k), WEPR 7220088 E(k-1)RI{E, #ES 1 PI_EK1

A WA FRESCE Uk-1)IME, KT 3 PI_UK S 1745

R EFIN 2 OEH PR, EE PLEEMRZERRESE, D&~ —IRAER N I vliait
S AR IR P Pl ARSSEORRAF £ IR s S AR, DI B AT IR R 04
HERAE:

PIx_EK1 =X; 1191464k E(k-1)
PIx_UKH =Y1; 1191864k U(k-1) 5 16 7
Pix_UKL = Y2; 11884 U(k-1)1% 16 7
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13.4 PI S8
13.4.1 PI_CR (0xF9)

F 13-1PL_CR (0xF9)

A 7 6 5 4 3 2 1 0
L T2TSS RSV RSV PIBSY PI3STA PI2STA PT1STA PTIOSTA
eyt R/W R/W R R R/W R/W R/W R/W
=RDA[El 0 0 0 0 0 0 0 0
FB ZFR Eiipy

TIM2 5k HE LA = i i A e 4

[7] TZTSS 0: P10 ?'\jjﬂﬂ, P07 ?357]0‘43#?5(

1: P10 IRk THEL POT N IE Bk iH4L

(6] RSV TR
(5] RSV TRE

PI 447 (HAiR)
[4] pipsy | 0: PLAH
1: PI & #FHTH
PI3 ffige
[3] pIssta | 0: %L
1: ffifE
PI2 fiife
[2] prosta | 0: ZIE
1: ffifE
PI1 fife
[1] prisTA | 0: ZIE
1: f#gE
PIO fifige
[0] prosTa | 0: ZEIE
1: f#gE

13.4.2 PI0_KP (0x02E0, 0x02E1)

P10 KP (0x02E0, 0x02E1)
P10 KP (0x02E0)

AL 7 6 5 | 4 | 3 2 1 0
2 PI0 KP[15:8]
2R R/W R/W R/W R/W R/W R/W R/W R/W

SAME 0 0 0 0 0 0 0 0
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PI0 KP (0x02E1)

AL 7 6 5 | 4 | 3 2 1 0
2K PI0 KP[7:0]
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
=42 ZHR 197y
[15:0] P10 KP | P10 Lk 2%k
13.4.3 PI0O_KI (0x02E2, 0x02E3)
P10 KI (0x02E2, 0x02E3)
P10 KI (0x02E2)
A 7 6 5 | 4 | 3 2 1 0
2R PI0 KI[15:8]
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
PI0 KI (0x02E3)
fr 7 6 5 | 4 | 3 2 1 0
2R P10 KI[7:0]
E gt R/W R/W R/W R/W R/W R/W R/W R/W
R AN 0 0 0 0 0 0 0 0
=45 2R ik
[15:0] P10 KI | PTO (IR 23K
13.4.4 PI0_UKMAX (0x02E4, 0x02ES5)
PT0 UKMAX (0x02E4, 0x02E5)
PT0 UKMAX (0x02E4)
Az 7 | 6 5 | 4 | 3 2 1 0
2 FR PI0 UKMAX[15:8]
et 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
P10 UKMAX (0x02E5)
AL 7 | 6 5 | 4 | 3 2 1 0
LR PI0 UKMAX[7:0]
Byt 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 iR
[15:0] P10 _UKMAX | PIO F%m it S0Vt e KAE
13.4.5 PI0O_UKMIN (0x02E6, 0x02E7)
PT0 UKMIN (0x02E6, 0x02E7)
PT0 UKMIN (0x02E6)
fr 7 6 | 5 | 4 | 3 | 2 1 0
FR PI0 UKMIN[15:8]
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HA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
P10 UKMIN (0x02E7)
A 7 6 5 | 4 | 3 2 1 0
ki PI0_UKMIN[7:0]
it 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
FE B iR
[15:0] | PIO UKMIN | PTIO f%H foidr i /Mi
13.4.6 PI0_EK1 (0x02E8, 0x02E9)
PI0 EK1 (0x02E8, 0x02E9)
P10 EK1 (0x02E8)
fr 7 6 | 5 | 4 | 3 2 1 0
4 PIO FK1[15:8]
et} R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
PI0 EK1 (0x02E9)
A 7 6 5 | 4 | 3 2 1 0
4 PI0_EK1[7:0]
Byt 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] P10 _EK1 | P10 f L —WRE N I 22 5
13.4.7 PI0_EK (0x02EA, 0x02EB)
PI0 EK (0x02EA, 0x02EB)
PI0_EK (0x02EA)
fr 7 6 | 5 | 4 | 3 2 1 0
4 PIO EK[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
PI0 EK (0x02EB)
A 7 6 5 | 4 | 3 2 1 0
PR PI0 EK[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
FB& R iR
[15:0] PI0O_EK | P10 FA YN I 22 5

13.4.8 PI0_UKH (0x02EC, 0x02ED)

P10 _UKH (0x02EC, 0x02ED)

PI0_UKH (0x02EC)
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fir 7 6 5 | 4 | 3 2 | 1 | 0
2 H PI0 UKH[15:8]
it R/W R/W R/W R/W R/W R/W R/W R/W
=X DA[-] 0 0 0 0 0 0 0 0
PI0 UKH (0x02ED)
AL 7 6 5 | 4 | 3 2 | 1 ] o
kA P10 UKH[7:0]
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
FE B #iR
[15:0] PT0_UKH | PTO (1%t &5 e 16 fir
13.4.9 PI0_UKL (0x02EE, 0x02EF)
PI0 UKL (0x02EE, 0x02EF)
PI0 UKL (0x02EE)
A 7 6 | 5 | 4 | 3 2 | 1 | o
4 PIO UKL[15:8]
Byt 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 ] o
EA P10 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%iHi &5 A% 16 47
13.4.10PI1_KP (0x02D0, 0x02D1)
PI1 KP (0x02D0, 0x02D1)
PI1 KP  (0x02D0)
A 7 6 | 5 | 4 | 3 2 | 1 | o
4 PI1 KP [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
PI1 KP (0x02D1)
fr 7 6 | 5 | 4 | 3 2 | 1 | o
2 HR PI1 KP [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& B iR
[15:0] PI1 KP | PI1 (LG &%
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13.4.11P1M_KI (0x02D2, 0x02D3)

PI1 KI (0x02D2, 0x02D3)
PI1 KI (0x02D2)
AL 7 6 5 | 4 | 3 2 1 0
4R PI1_KI [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
PI1 KI (0x02D3)
AL 7 6 5 | 4 | 3 2 1 0
2 PI1 KI [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
FB AR iR
[15:0] PI1 KI | PI1 ARy 23K
13.4.12PI1_UKMAX (0x02D4, 0x02D5)
PI1 UKMAX (0x02D4, 0x02D5)
PI1 UKMAX (0x02D4)
A 7 | e | 5 | 4 | 3 2 1 0
B2 PI1 UKMAX[15:8]

B 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 UKMAX (0x02D5)
fir 7 | 6 5 | 4 | 3 2 1 0

ZFR PI1 UKMAX[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_UKMAX | PT1 0% Sovri &k (il

13.4.13PI1_UKMIN (0x02D6, 0x02D7)

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

A 7 6 5 | 4 | 3 2 1 0
AR PI1_UKMIN[15:8]

St R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
PI1 UKMIN (0x02D7)
fir 7 6 5 | a4 | 3 2 1 0

£ FR PT1_UKMIN[7:0]

e 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
FRB AR iR
[15:0] | PI1 UKMIN | PI1 Pt o i4 s /ME
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13.4.14P11_EK1 (0x02D8, 0x02D9)

PT1_EK1 (0x02D8, 0x02D9)

PI1_EK1 (0x02D8)

A 7 | e | s | 4 [ 3 | 2 | 1 | o
R PI1 EK1[15:8]
v R/W R/W R/W R/W R/W R/W R/W R/W
=X DA[-] 0 0 0 0 0 0 0 0
PI1 EK1 (0x02D9)
AL 7 | e | s | 4 | 3 | 2 | 1 | o
kA 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 By iR
[15:0] PI1_EK1 | PI1 F)_E— e NI 22 2

13.4.15P1M1_EK (0x02DA, 0x02DB)

PI1_EK (0x02DA, 0x02DB)

PI1_EK (0x02DA)

A 7 | e | s | 4 [ 3 | 2 | 1 | o
EA 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)
fir 7 | e | s | 4 | 3 | 2 | 1 | o
ZFR PI1 EK[7:0]
e it} 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 | PT1 AR H NI 2 5

13.4.16 PM1_UKH (0x02DC, 0x02DD)

PT1_UKH (0x02DC, 0x02DD)

PI1_UKH (0x02DC)

fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
R PI1 UKH[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
PI1 UKH (0x02DD)
fr 7 | e | s | 4 | 3 | 2 | 1 | o
EA PI1 UKH[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
=XDA[] 0 0 0 0 0 0 0 0

FBR | &% | #Rr
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| [15:0] | P11 UKH [PTI it 2 Fmn 16 f

13.4.17P1M1_UKL (0x02DE, 0x02DF)

PI1 UKL (0x02DE, 0x02DF)
PI1 UKL (0x02DE)
AL 7 6 5 | 4 | 3 2 1 0
4R PI1_UKL[15:8]
Syt R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
PI1 UKL (0x02DF)
AL 7 6 5 | 4 | 3 2 1 0
R PI1 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
FEB AR iR
[15:0] PT1_UKL | PT1 F%a 25 A% 16 1
13.4.18PI12_KP (0x02BC, 0x02BD)
PI2 KP  (0x02BC, 0x02BD)
PI2 KP  (0x02BC)
fr 7 6 5 | 4 | 3 2 1 0
B PI2 KP [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
PI2 KP  (0x02BD)
fr 7 6 5 | 4 | 3 2 1 0
4 PI2 KP [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
FEB AR iR
[15:0] PI2 KP | PI2 (LG 2%
13.4.19PI12_KI (0x02BE, 0x02BF)
PI2 KI (0x02BE, 0x02BF)
PI2 KI (0x02BE)
fr 7 6 5 | 4 | 3 2 1 0
SR P12 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
PI2 KI (0x02BF)
AL 7 6 5 | 4 | 3 2 1 0
4R P12 KI [7:0]
A R/W R/W RW [ RW [ R R/W R/W R/W
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ghif | o 0 o | o 0 o | o | o
B B iR
[15:0] P12 KI | PI2 BIRIA 22K

13.4.20PI12_UKMAX (0x02C0, 0x02C1)

PI2_UKMAX (0x02C0, 0x02C1)
PI2_UKMAX (0x02C0)

A 7 | 6 5 | 4 | 3 2 1 0
P P12 UKMAX[15:8]
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
P12 UKMAX (0x02C1)
AL 7 | 6 5 4 | 3 2 1 0
L P12 UKMAX[7:0]
KM R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
FB B iR
[15:0] P12 UKMAX | PI2 ffifdr i fovF i B R AE
13.4.21PI12_UKMIN (0x02C2, 0x02C3)
PI2 UKMIN (0x02C2, 0x02C3)
P12 UKMIN (0x02C2)
AL 7 | 6 5 | 4 | 3 2 1 0
2R P12 UKMIN[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 UKMIN (0x02C3)
fr 7 | 6 5 | 4 | 3 2 1 0
ZFR P12 UKMIN[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& R iR
[15:0] | PI2 UKMIN | P12 fyfrH foid i /MA
13.4.22P12_EK1 (0x02C4, 0x02C5)
PI2 EK1 (0x02C4, 0x02C5)
PI2 EK1 (0x02C4)
fr 7T | 6 5 | 4 | 3 2 1 0
LR PI2 FK1[15:8]
e it} 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 EK1 (0x02C5)
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fir 7 6 5 | 4 | 3 2 1 | o
AR P12 EK1[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 B iR
[15:0] P12 EK1 | P12 i bE— & NI 2 &=
13.4.23PI2_EK (0x02C6, 0x02C7)
PI2 EK (0x02C6, 0x02C7)
P12 EK (0x02C6)
fr 7 6 5 | 4 | 3 2 1 | o
R P12 FK[15:8]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
AN 0 0 0 0 0 0 0 0
PI2 FK (0x02C7)
AL 7 6 5 | 4 | 3 2 1 | o
S H PI2 _EK[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
=45 2R ik
[15:0] PI2_EK | P12 FIA AN ) 25
13.4.24PI12_UKH (0x02C8, 0x02C9)
P12 UKH (0x02C8, 0x02C9)
PT2 UKH (0x02C8)
fr 7 6 5 | 4 | 3 2 1 | o
ZHR PI2 UKH[15:8]
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
PI2 UKH (0x02C9)
fr 7 6 5 | 4 | 3 2 1 | o
ZHR PI2 UKH[7:0]
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
[15:0] PI2 UKH | PI2 A%t 45 3w 16 fir
13.4.25PI12_UKL (0x02CA, 0x02CB)
P12 UKL (0x02CA, 0x02CB)
PT2 UKL (0x02CA)
A 7 6 5 | 4 | 3 2 1 0
B P12 UKL[15:8]
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F 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
PI2 UKL (0x02CB)
A 7 6 | 5 | 4 | 3 2 1 0
2 H P12 UKL[7:0]
it 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
FE B iR
[15:0] P12 UKL | P12 M4t 45 A 16 ff
13.4.26 P12_KD (0x02CC, 0x02CD)
PI2 KD (0x02CC, 0x02CD)
PI2 KD (0x02CC)
A 7 6 | 5 | 4 | 3 2 1 | o
4 PI2 KD[15:8]
By 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 KD (0x02CD)
fr 7 6 | 5 | 4 | 3 2 1 0
4 PI2 KD[7:0]
B 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 KD | PI2 (s 2%
13.4.27PI12_EK2 (0x02CE, 0x02CF)
P12 EK2 (0x02CE, 0x02CF)
PI2 EK2 (0x02CE)
fr 7 6 | 5 | 4 | 3 2 1 0
2 FR PI2 FK2 [15:8]
g 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
P12 EK2 (0x02CF)
AL 7 6 | 5 | 4 | 3 2 1 0
EA PI2 FK2 [7:0]
e it} 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 E #HiR
[15:0] PI2_FK2 | P12 i b L ykE N B £ =

13.4.28 PI3_KP (0x02A8, 0x02A9)

PI3_KP (0x02A8, 0x02A9)
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PI3 KP  (0x02A8)
AL 7 | e | s | 4 | 3 | 2 | 1 | o
kA PI3 KP [15:8]
e R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
PI3 KP  (0x02A9)
A 7 | 6 5 | 4 | 3 2 1 0
LR PI3 KP [7:0]
e 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 B iR
[15:0] PI3 KP | PI3 HILLMBI R %
13.4.29PI3_KI (0x02AA, 0x02AB)
PI3 KI (0x02AA, 0x02AB)
PI3 KI (0x02AA)
A 7 | e | 5 | 4 | 3 2 1 0
4 PI3 KI [15:8]
B 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)
fr 7 6 | 5 | 4 | 3 2 1 0
4 PI3 KI [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
FEB AR iR
[15:0] PI3 KI | PI3 R4 2%
13.4.30PI3_UKMAX (0x02AC, 0x02AD)
PI3 UKMAX (0x02AC, 0x02AD)
PI3 UKMAX (0x02AC)
A 7 6 5 | 4 | 3 2 1 0
HR P13 UKMAX[15:8]

e R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
P13 UKMAX (0x02AD)
fr 7 6 5 | 4 | 3 2 1 0

HR P13 UKMAX[7:0]

Syt 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] | PI3 UKMAX | PI3 [yt o v i i R AE
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13.4.31PI3_UKMIN (0x02AE, 0x02AF)

PI3_UKMIN (0x02AE, 0x02AF)

PI3_UKMIN (0x02AE)

A 7 6 5 | 4 | 3 2 1 0
2 PI3 UKMIN[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 UKMIN (0x02AF)
fir 7 6 5 | 4 | 3 2 1 0
B P13 UKMIN[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 By iR
[15:0] | PI3 UKMIN | PI3 {%rH foid i /Ma
13.4.32PI3_EK1 (0x02B0, 0x02B1)
PI3 EK1 (0x02B0, 0x02B1)
PI3 EK1 (0x02B0)
A 7 6 5 | 4 | 3 2 1 0
2 FR PI3 FK1[15:8]
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
PI3 EK1 (0x02B1)
fr 7 6 5 | 4 | 3 2 1 0
S FR PI3 EK1[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
FEB AR iR
[15:0] PI3 EK1 | PI3 A b— & ) 25 &
13.4.33PI3_EK (0x02B2, 0x02B3)
PI3 EK (0x02B2, 0x02B3)
PI3 EK (0x02B2)
A 7 6 | 5 | 4 | 3 2 1 | o
% PI3 FK[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 EK (0x02B3)
fr 7 6 5 | 4 | 3 2 1 0
4R PI3 EK[7:0]
e 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
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FB B iR
[15:0] PI3 EK | P13 HIA IR NI 25 &

13.4.34PI3_UKH (0x02B4, 0x02B5)

PI3_UKH (0x02B4, 0x02B5)

P13 UKH (0x02B4)

fir 7 6 5 | 4 | 3 2 1 0
4R P13 UKH[15:8]
St 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
P13 UKH (0x02B5)
fr 7 6 5 | 4 | 3 2 1 0
4 PI3 UKH[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
FEB AR iR
[15:0] PI3_UKH | P13 f%H &5 5w 16 fr
13.4.35PI3_UKL (0x02B6, 0x02B7)
P13 UKL (0x02B6, 0x02B7)
PI3 UKL (0x02B6)
fr 7 6 5 | 4 | 3 2 1 0
2 FR PI3 UKL[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
PI3 UKL (0x02B7)
A 7 6 5 | 4 | 3 2 1 0
ZFR PI3 UKL[7:0]
sy R/W R/W R/W R/W R/W R/W R/W R/W
HAH 0 0 0 0 0 0 0 0
FEB E #HiR
[15:0] P13 UKL | PI3 fyd i 25 A% 16 1
13.4.36 PI3_KD (0x02B8, 0x02B9)
PI3 KD (0x02B8, 0x02B9)
PI3 KD (0x02B8)
fr 7 6 5 | 4 | 3 2 1 0
SR P13 KD[15:8]
HH R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
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PI3 KD (0x02B9)

AL 7 6 5 | 4 | 3 2 1 0
ZFR PI3 KD[7:0]

et} R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
=42 ZHR 197y
[15:0] PI3 KD | PI3 Wi 2%

13.4.37PI3_EK2 (0x02BA, 0x02BB)

P13 EK2 (0x02BA, 0x02BB)
PI3 EK2 (0x02BA)

fr 7 6 5 | 4 | 3 2 1 0
ZHR PI3 FK2 [15:8]

E gt 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
P13 EK2 (0x02BB)

AL 7 6 5 | 4 | 3 2 1 0

4R PI3 EK2 [7:0]

E gt 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
[15:0] PI3 EK2 | PI3 B E FIREINI &
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14 FOC/SVPWM

14.1 FOC/SVPWM Z{EisAg
14.1.1 &N

FOC/SVPWM #iHe ] T E/& FOC, A& FOC M4, thT SVPWM & FOC #u 74k,
LLN FOC/SVPWM ik FOC #ibk. FOC EJy—MMSLAEE, FEA T AR (KNI e 1k
DRV_CR[FOC_EN]ff:’y FOC bR [{f fefr, #E#efFE FOC L2 i, MAVEHZAE 1, f50 FOC
HERTCILTAE, FOC MIXRFAF AL TRARE, hEEEA.

FOC Pt & LA A, Pl Eflds, AR R BB PWM B i . AR fi B2 54
AL FOC #ifil, AT LGS MCU 403 HALL 155 SEBA & FOC #5ii]. FOC Bk iy
FHIRAIES, I LE ID,IQ MIFEAE, AT L N B PWM KB HbL, R ADC H3lR4E
ML LIRS gy FOC, I3 FL I T B 41

A) & HALL FOC f&ffill: R BEAG AR A4 5 A LG AR bR AR 4, R S FBLIE T 1 MCU
A J3E P

B) A HALL FOC #&fil (¥ HALL/A HALL/= HALL) : FOC bRl B A 11, MCU
KEHALL (5 53T, BRI, HMEES 2] FOC BLBuEAT 1 .

IDREF @*-ﬂ’ VALP i FOC_CHP)
5 o
IQREF UQ VBET, it =
< D
TALP <A
: T _ 1B

Yvy

EOME

A

14-1 FOC JR FEHE K]
14.1.2 SEHN

FOC ARG B S A PR, R D i 8 {E (IDREF)FI Q Ayt iE e 1E
(IQREF)E NS5 N o W0 75 B B B - B i 0 P A H ], 75 BEAR 4R FOC Bibida th (1935 £ EOME
FIH MCU B3 PR BR N T (5 5 3E AT A0 F S 3 B A PR 42 1]

14.1.3 PI#E$IZE

FOC HH BALH 4 A PLEHIES, 20 RIH T
1. HyPHLETES]: D HE R PHEHES . LD A HR4E 28 IDREF 5 IR ID f 21
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N, H) &£ DKP FIFR 2> 240 DKI 7T Pl #2314 68, DMAX A1 DMIN Xf 4 AT RIE, &%
JE¥i D % R4 4 UD.

2. FrEEEEEl. QR Pl EEHIEE. DL Q MiBRTEAE IQREF 5 R 1Q 1 2
YE NN, LB A% QKP RIFR > 250 QKI AT PI il 2ebERE, QMAX Al QMIN x4 i HEAT PRI,
BeJEfH Q HiH R4 UQ.

3. MFEMEE. MBI PR, DR IRMEA B R AN, Hl R4 EKP
R A EKI T PILEHIgRERE, B2 A5 /A E ETHETA Flid % EOME.

4. PLL NS PLL fE5ER0 Pl #EmlEs, LUK IR A B R Fe AN, Hfl R4% PLLKP
RS> 240 PLLKI T Pl ¥zl gethne, 2G5 S izh ¥ EALPHA fil EBETA.

14.1.4 MAfRkEA
14.1.4.1 PARK ¥i35if

M» VALP (V)
e
uq (v,) IPARK
A A MW
VBET (V¢
THETA (0) | VBET(Vo)
s
Vo = Vg cos 0V, *sin 6
Vg = Vg sin 04V, * cos 0

P 14-2 PARK i35 4t
Zend D AT Q Bl A FIR PI 3R 8% 5, PIERTT e d-q AR R LR R B B0 B UD ATUQ.
X R A WA e A ) 3 M. HE, (A PARK WAl B R AN 2 Hiliies%
d-q A4PF RALH B 2 il a-B ALAE R .

14.1.4.2 CLARKE j¥%35i%

VALP (V) —
S Y

ICLARKE r2
v >
VBET ( B ) N

r3
14-3 CLARKE i¥i 25
BT CLARKE ¥ 45 3ok B Tk i MR LE 2 % o-B Ak bs RS RIER 1L 3 Bl 3 MIE T2 H IR R .
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14.1.4.3 CLARKE i

TALP(I.)
CLARKE

IBET(I5)
F—— "

+
—
+
&
I
S

| 14-4 CLARKE 78 ##
CLARKE 7244 ) ot RN — A~ 3 Bl 1) 2 A bR R 2 FE 1 2 Bh a-B & TR R

14.1.4.4 PARK it

TALP(I4)
— P ID(Id)
IBET (1) PARK
e
1Q (T,
THETA(0) 100
-

Ig= 14 *cos@+lg «sin®
Iqg= 1o *sin0+Ig = cos0

14-5 PARK 246
PARK A&l LT LE 2 %l a-B FE 1A bR 5 AR i 2 B A 4 1 WA e e (0 e e 2 %l d-g 244K
o
14.1.5 SVPWM

25 (8] R B 58 A (SVPWM)SLIE A FOC Fiil (1) — AN BB il 73, H 32 B G R AR 48
23 () W SR R U4 CASRAS AR G T e e gy, R B S 2 100 38 i it LA 08 70 A AL AR
BRE, FRAREAERNKSh, 1 HA BRI,

SVPWM 774 3 HHLHLHLEAS 5 MK TE RIS 5 PWM, REARRK 5 7 AL A A m] faite o LA
KT . AR AR AR AR S AT O AR S 2, BIIAR g H DER B IR (+) BFR
AR E (<) GND %, XA = ARG S fa th IR A7 7E 23 = 8 FRATRERIRAS . b =4 th 4 iside
BRERNE (+) BPAImERTE (<) GND 3 PRI BAA TERCIRGS BRI AR R AR Z 8]
AL XPIFRESTE SVPWM B R Pl b R i e FoRNHUIR SRR B AR
IRZS 18] e e 18] by 60 LR EE
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U120(010) U60(011)
U180 (110) UAIDA/U(000) U0 (001)
0240 (100) U300 (101)

14-6 SVPWM & &4 il
SVPWM i 742 70 ¥ e i 15 S AH &0 O% B 45 8 FA) R SR 3 A A 2 ) R 2R B« iR UOUT 2 44
B ERE, ZKREAMT U0 MU0 ZIEHXIEN. R4 E PWM T #iE, U0 1
FrH TR 24T, 1 U0 B i (8] 2 2*T2/T, WHEAS A B3 R {88 UOUT, TO iR
SR BT RN, RUBEIN I RUR

U60 (011)

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

Upur = 2%T1/T*U0 + 2%T2/T*U60
———————————— , Uour

U0(001)

2+ T1/T U0

14-7 SVPWM HiLJE & &

R 14-1 2[RRI SRR

C *H B *ﬁ A *ﬁ Vab Vbc Vca Vds Vqs 9&%
0 0 0 0 0 0 0 0 U(000)
0 0 1 Vbc 0 -Vbc 2/3Vpc 0 uo
0 1 1 0 Vbc -Vbc 1/3Vbc 1/3Vbc ue60
0 1 0 -Vbc Vbe 0 -1/3Vbc 1/3Vbc U120
1 1 0 -Vbc 0 Vbc -2/3Vbc 0 U180
1 0 0 0 -Vbc Vbe -1/3Vbc -1/3Vbc U240
1 0 1 Vbc -Vbc 0 1/3Vbc -1/3Vbc U300
1 1 1 0 0 0 0 0 u(111)
14.1.5.1 E3l SVPWM

A B BH B RER AR IR, FOC S50 [ i A - Beall SVPWM it 77 3o X FE BH B IR A AR 2
T, A& FOC_CR2[F5SEG]=0, Mkt SVPWM #ith 77 .
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PwM1

PWM2

PWM3

TO T1 T2 TO TO T2 T1 TO

14-8 LB SVPWM % i Fi°F
14.1.5.2 REEX SVPWM

T B SVPWM %y H 77 XA BEAE XSUH B FL A R = R, 75 Z AL E FOC_CR2[F5SEG]=1.

PWM1

PWM2

PWM3

TO TO T1 T2 T2 T1 TO TO

14-9 Ti Bt SVPWM % i v S
14.1.6 iSiEH

B/ = F PR R B R DA A ) B RE, BB FOC_CRI[OVMDL#E REt I ThRE . i
ffRE)E, H 42780k 1.15 £%, Bl FOC__ UD #1 FOC_ UQ AIAH < 1) FRIEE MAX/MIN S350k 1.15 % .

14.1.7 FEX¥ME

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

14.1.8 EBREBEFRHE

FOC #ibh 75 BURAE LA BELR FE IS AN = AH I . 24 FOC fEk TAEZ A7, 75 E#ife ADC (FLH
ADC_CRIADCEN]=1) ALEJH, FFHL BRI 2788, (BT ENE ADC il A 77 .
R4 FOC_CR1[CSM]A] LA 4% B A BH FE KA, XA FH AR AT B — A P AR A . AE LR
HL R RAAR S R BRI ADC (I8 4 N BRFERHIR itrip MORARIEIE, 78 00 BH HE I R AR 2T BRI
18 0 4 ia [PRAFFIEIE, J@IE 14 ib FRAREE, £ = ARSI T ERNIEE 0 4 ia fRAE
WIE, J#IE 1y ib FRAEIE, @I 4 Jic FERFFEE . 5] DUk#RiEE 2 siEimiE 14 (FIH
BRI, BEEAE N ERRAE VCC) N BEZE R R TE
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14.1.8.1  ERHEPHREHRT

start start
calculation calculation
ude udc
A itrip L trig itrip \ trig
trig2 trig2
itrip Y 5 Bus itrip i/ 5. 6us
trigl > trigl <>
Y Y
pwm_al
pvn_2h | | | |
pwm_bl | | |
pwm_bh | | | |
pwm_cl | | | |
pwm_ch
M M T1/2 12/2,
t TO ‘ T ‘ T2 ‘ T0 ‘ TO ‘ T2 ‘ Tl ‘ TO ‘ TO | T ‘ Ti ‘ TO ‘ TO ‘ T2 ‘ T1 ‘ T0O ‘
trg dly»He > tredly trg dly-ple e trg dly
00) 00) (<0) (<0)

Bl 14-10 5 e BERAEI 7
fii & FOC_CR1[CSM]=0, RIit % 5 s BH A RAF R0, 7E 5 i PH FiRCRAF I, FOC itk
TETHEAR 1) -5 X Ta) 0 BEZR FELAT itrip GEIE 4) BEAT P UCREE, fETHEER I N iH X 8] 2 FOC
REHIE 5 58 BUR W REZR F R A TR
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HEIX B B8] 23 506 FL R AE B[], FOC B2y F AR5 A 7 62 B BB X I [RDE SR A B A1 EAT
B, {RUEAE SR U ) o (R, [, P AT BAY S FOC_TRGDLY 27 A7 284 SR AL I (R 14T
PRI IR . R RGN 4PN 24MHZ(41.67ns), FOC_TRGDLY= 5, NJ4EiR 41.67*5=208ns;
FOC_TRGDLY Jy OxFB(-5), MI3#ZHi 208ns.

A
pwm_al ‘
b RN
pwm_bl E
pwm cl |
19=0 T9-0
t 10 ‘ T1 10 ‘ 10 ‘ T1 ‘ 10 ‘
v T0 ‘ Tl-ts ts| 10 ‘TO”‘ ts‘ T1 ‘ 10 ‘

»—€ts=dtrtAt

cor [ ][ Ml [ w ] [w]

Lo Lol T0”=T0-ts
itrip 1trip )
trigl trig2 T2" =T2-dtr
A T27=12" ~ts
ek FME
pwm al B_
pwm bl l_
pwm_cl | |
11=0 11=0
t 10 T2 | 10 | 10 | T2 | 10 |
t’ 107 ts T2 ‘ 10 ‘ T0 ‘ To-ts ‘ts‘ 10 ‘
ts=dtr+At

t dtr’ m M‘ T2 ‘ ‘ 10’ ‘ 70 ‘ ‘ 2’ ‘ M ‘ 1o ‘

itrip itrip
trigl trig2

14-11 5 RE BERAE AR 8] 32
LR PR AP RAE T NS SE RO 00, PRI B g2 th R NRFE R 1, P il B
TSMIN (TSMIN=8/NEAE & I A +FEX A , FOC EURYE TSMIN X PWM 33T 4M
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14.1.82 W=FBIARHEFER
start start
calculation calculation
ude udc
A Y trig trig
5. 6us 3
ia/ib/ic ia/ib/ic
trig rig
adc rd
2
Ly
pwm_al | ‘ |
pwm_bl | |
pwm_cl | |

B 14-12 0= A BEL L IAE MU SRAF AR 2
1ii ® FOC_CR1[CSM]=10/11 1 FOC_CR2[DSS]=0, R[ik#XU/= HiFH fa i 7R, 78
P AN AR R, i) FOC_TRGDLY 274748 15 B = AH B A —AH CHRARE s [X 1k
SE 2 iafiblic IH AT —HD HERFERIHL, 4R S 5 5 RIdOn 59 Ah—AHBEAT KA, ZETHEER 7 iHEL
(X (8] 2 FOC Bz 556 il fa b BEER R 04T RAE . AEXCHBBEARNR, ilid FOC_TRGDLY a4+
TV E VI ia (RFER ML, 24RRE SE S JERadent ib HEATRFE . 75 B B 02 R R I LI ¥
ZAE = AR AR S EE R EX A (Bl pwm_al,pwm_bl,pwm_cl=111) . B RSN N
24MHz(41.67ns), FOC_TRGDLY = 0xB2, I 4 FOC it #t#%m it %, £ T ¥ F 1+

41.67*50=2.08us %1 iafib/ic KA, KAETEHE 5% 57— iafiblic KFF .

start start

calculation calculation
ude udc
A trig i
4§
!'5. 6us |
lia/ib/ic ia/ib/ic
trig trig
y \ |
trgfdly trgidhy
pwm_al | |_
pwm_bl ,_
pwm_cl

Bl 14-13 A= HaFH Hi A8 B R X
it & FOC_CR1[CSM]=10/11 fil FOC_CR2[DSS]=1, B/ = sl B & KA. 7
X = FBH B A B R AR, — N A s 5 — Ik, (BRI O — A IR R i X
TRIE A ialiblic FH A —A0D BEATREE, 5 NEGEIIRE iafiblic, 55 ANEIEIIREE S 4
B fafiblic, AnHEAZ oot = AH HLURAR L th AR HEAT B RCRAE . AETHEGER R RN X ) 2 FOC A%
Bz 558 B JE WHRELR LR HEAT SRR . d3d FOC_TRGDLY 2FA7#% i Bt il ia GEIE 0) , ib G

REV_1.0 102 www.fortiortech.com

Downloaded From | Oneyac.com


https://www.oneyac.com

;'.;. Fortior Tech

FUG6832N1

1), ic GHIE 4) FIERFERAL, 752 R TR EER HLE 1B B NAZAT ialiblic KAF mIIIEER
XA (B pwm_al,pwm_bl,pwm_cl=111) . & RGN~ 24MHz(41.67ns), FOC_TRGDLY=
0xB2, W4 FOC tH¥udsm Fit%, £ N FFaT 41.67*50=2.08us X HLALKAFE

14.1.8.3 HBEFRIEEE

RN AHFRAAAEIE A7, LA ADC SRAF T 75 2R 4 N\ R B s AR (10—, DR AE g S i 75
Bk - HEAMEE, FOC B BRIAE 2 0x4000, {HZ K ADC v (1) i 22 AN A 1 I 22 25 S BUER A
B S LhMEAEE 2, DRI = nl DA AT R e . BeHE A R . 78 FOC BEA TAE, =4
B4 LB Y VA FELAL PR 0T A R (R TE AT 2 GRS, SROPY R S A A 4F FOC_CSO. ik
ADC {1 £ 5[ 0~5V, ik 2.5V, Il FOC_CSO = 2.5/5V*32768 = 16384(0x4000).

1. 4 FOC_CHC[CSOC]=00/11 I}, 5 FOC_CSO & ITRIP 1 IC fH:;
2. 4 FOC_CHC[CSOCI=01§}, 5 FOC_CSO &5 IA ik
3. ¥ FOC_CHC[CSOC]=10 Itf, 5 FOC_CSO =& IB fkkifk.

14.1.9 fAEER

PRI S A SR, TR, S50 RO T U o 2 (0 SRR G DU ol 5 -
1. e a1

2. GEBAANE
3. AhFEASAGE A
4. bR umb
2 14-2 AR SRIE
RFAE ANGM EFAE 1 ERIR
1 X X JE 5 5 41 £ FE
0 0 X Py
0 1 0 Tl SN A
. 1 1 fHEHE> EFREQMIN: {5 2845 5 &
fHE < EFREQMIN: {5 28 s /1 &

14.1.9.1 [CiEsFIfAE

@ 45 5 1) 75 FE bt #f B2 25 A7 4% FOC_THETA, % %7 /7 #% FOC_RTHESTEP, Jinid & %5 17 4%
FOC_RTHEACC, L\ JeH: ik R FOC_RTHECNT 4. Jed A= h:

# ¥ FOC_RTHESTEP(32 i) = # % FOC_RTHESTEP(32 fi7) + jni# % FOC_RTHEACC({X
16 fir)

/% FOC_THETA (16 fiz)= #i/% FOC_THETA (16 fir)+ # % FOC_RTHESTEP( 16 fir)

@I b £ B O S e v, OB FOC_CRA[RFAE] = 1, {#AEICHThAg. ey aEA s
JARAREAT — IR FEIE L, TR T T8 n—,  4ih ik 3 RTHECNT WiE )5, RFAE f#fiE
%, eI 45 e 455 5, H4E FOC_CRA[ANGMIfIECE , ANGM=1, %K [ {5 2%; ANGM=0,
pitli & R E N i)
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14.1.9.2 BRIfAE

sEP A FE A E FOC_THETA, i# % FOC_RTHESTEP 4. Az N:
ff1/% FOC_THETA (16 fiz)= #fi/% FOC_THETA (16 i)+ i#J% FOC_RTHESTEP(/ 16 fir)
S A1 BE 43 PR L«

1. FOC_CR1[RFAE]=1, FOC_CR1[ANGM] =0, BpEIhheEamhifi, Jmk i
PR A 5 SR () BROINSH T o AR mT S B T P P BT 50 B

2. FOC_CR1[RFAE] =0, FOC_CR1[ANGM] =0, BIARZLtICH B, i/ Bk A 50
PLAEE, BEIS & FOC_RTHESTEP JNHIF LS NS A7 4% AT IRIE L . IR S N
FOC_RTHESTEP =0, n[SiELHUEA AL, M5 Ni# % FOC_RTHESTEP != 0 I, A[SiEif
J& FOC k5. (f5/% FOC il )5 : HALL {55 2K)5, MCU S 4arfEMTFIEE, 5
it FOC_THETA #1 FOC_RTHESTEP, LA 5 M 4f A1 B>k 7™ A= iy BE DK B AL, 24 F — I HALL
E5ERAT, B O AR EEREATABIED .

14193 (HERAE

TALP THECOMP

IBET N
THECOR )
UALP

L
THAT SS FOC_THETA
UBET THETA_O| 2%(1)(55 g =0 —

K1 ETHETA
FK2 |_EOME
EK3

EK4 )

KSLIDE

_EKLPEMIN ESTIMATION EALP

_EKP EBET

EKT ;
» EMF >

FBASE >

OMEKLPF >

EBMFK >
EFREQACC >
__EFREQUIN _y, FFORCE

ANGLE

EFREQHOLD

14-14 fl 5528 J5 AR &)

A RN LR L, ARYE B P NI LS B ) 28, S A RE . B A R
HLZ)

1. AR M

S AR B P 4N I P S OR8] S 80 3 v LS, () SR A (1) AL F R Hl 0 £ B
EFATIEIE, fh SR & AR, RS iEse PLL BRI B, did
FOC_CR1[ESELJ#F Tk +% .

2.l M
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EFREQMIN
> omega <

omega [> EFREQMIN
S ‘0 EOME THETA ETHETA
» @J / 1 CALCULATTON
-

EFREQHOLD

771

14-15 At 53 25 5 1) #y 52 i B 1)

TR SIS ThRER L. BT BHUE 3N, B REDN, SECREM BTN, A
bR fr BERDR BEAFAE ORI IR 22, T RE A LR SR, P DAEIX ARG DL T, Al S ol £
FE, ARUEHAUBR S 5) .

fii  FOC_CR1[RFAE]=0, FOC_CR1[ANGM]=1, FOC_CRA1[EFAE]=1, {5 4% (it & i Ji5
NTH P BGE B /ME FOC_EFREQMIN I, iZD5fg a8, Al Ak e o bl /A T e bl e 3, 5
3% omega M O JF4R, FEAN 80K I 5 2 3G & FOC_EFREQACC AHm, Seathnig, [Fi L
FOC_EFREQHOLD R il JiZ ) e A AH o it 5 i) 2 A 9 e 2 B2 EOME it £ TH SRR ER B L i
240 FOC_ETHETA. 4 omega kT2 T FOC_EFREQMIN i, %t fiti 5234 % omega 1 A
43# % EOME.

3. MEFEDIH
A

A = estimation theta

actual theta

|

|

|

|

I,

|/
el

|

|

|

-

0 @« RAWP theta————— Wt ELSTIVATION theta——————— B>t

SWOOTH SWTTCH
14-16 ff1 BE~F- V) 46 2%

i tnfic B FOC_CR1[RFAE] = 1, FOC_CR1[ANGM] = 1, HIRAEHThEE S sheapl, TeH4s
HG VI AR, RN e, (R A, (B A S P 5 e i A
FEmZE, TCHEETRG, W S Ah B2 ICH s i #fy B B )M s fl A S, W RE B T A E I AR 51
HUHLELh, DRI 7 I D) e

TE 3 45 s, B 55/ BF FOC_ETHETA FIE 3 58 il #3 BF theta_ol 1w % /N T % T
FOC_THECOR ¥ e, MWAMEmZERVN, 7TLAE Y FOC_ETHETA /E /M E it . /&
W% KT FOC_THECOR, MIEE/ N3k 1L FOC_THECOR £ A5 KXt theta_ol #EATIEIE, f#
Hi%:5 1 FOC_ETHETA FIf{E 54k, 2w 2%Z &5/ FOC_THECOR I, FJj#: FOC_ETHETA {E
NIRRT

4, ffRERMEE
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*ME(H FOC_THECOMP S it S A1 FE AT 4Ms, SR 54 . FOC_THECOMP & mfi A 1 B,
NFAME ;AN O B, N IERME.

14.1.10 EBHERSE

FOC #HfEiz I fE, H /T Lhsem &5 ff 5 A B FOC_THETA il 5 3d /&
FOC_EOME. i&n] LAAE A& HIALI HARSE T S50, F P AT DURE X Lo 2 A I LI 2R3 . FOC
BEHER AL DL S S5

® it fE{H FOC_THETA
fhE 2%/ FOC_ETHETA, fli%&i#fE FOC_EOME
D #fifi /£ UD, Q #fifE /£ UQ
D i ID, Q HiFRIA 1Q
a flHL & VALP, B 4hHL & VBET
RR2E B UDCFLT
=AHHELIA IA,IB,IC A1 =AH HLI B K AE IAMAXIBMAX,ICMAX
a HE IALP (Z5F 1A) , B Hh IR IBET
a 2 L EhH EALP, B % FEh% EBET
R HE#AF T ESQU
% POW
14.1.10.1 IS

FOC $2 4% F A I XU XA I A5k, i B FOC_CRO[ESCMS]=1, [ i fic B HL i 45 4
FOC_IDREF, FOC_IQREF #4740, Jff5zh FOC s, wJ LML EUG 5/ % FOC_ETHETA 1
i 53 FOC_EOME [F{E Wi AR, 24 FOC_ETHETA [ R ik % FOC_EOME A fifH,
WA R BPIRAS, TEEeR A, W LACH b f B = s Epl: 4 FOC_ETHETA [n) i sl
FOC_EOME MIFfH, WM RFESRA, A B 100 Al 55 28 o il £ 2 )3 3 Fa L

14.1.10.2 REBENEEIEN

S SRR 0 L B HUH S o iR a3 EALP T B S Ll EBET, LI ec?
+eP2 Hl ESQU. FI /Al tii#E ESQU HUMEFIE AN FRAS, FISeissss iy, SRR &),
14.1.10.3 Ip==

L FOC AR SVPWM REHLAT 3 s jmt i s (], DL JES S BRI, e TH AT
BT,

14.1.11FG iHr=4%

FGE9mAlH TIM4 TAE, FOC s A2 il IR 4 a2 2 it FOC_FBASE(FA Hz), ik
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EPENE JEEEE FOC_EOMELPF fl FG &% FOC_KFG i1 FG M4 HME, RN HaiE#H £
TIM4_ARR, ¥ TIM4_ARR/2 F# % TIM4_DR. TIM4 FHHCE Ak, [FINHREE SChrIE L,
B E A IE I Bl o A R
—AHUE I x A FG iR A
FOC_KFG=24MHz/(2"T4PSC * FBASE * x)
Wit LS BT 65535, 7% TAPSC(TIM4 (i 43 45 2 % TIM4_CRO[TPSC])).
FOC_KFG=0 I NAMERELLThAE, TIM4__ARR/DR A& H BT
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14.2 FOC Z57z58
14.2.1 FOC_CRO (0x409F)

# 14-3 FOC_CRO (0x409F)

VA 7 6 5 | 4 3 2 1 0
4 OMIF OMAF MERRS UCSEL | OMAS ESCMS EDIS
Byt R R R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
FEB B i

MR # L FOC_EFREQMIN /MpEfz, Bl EFAE AM#fE,
bR SRR R
[7] OMIF

0: 25T 2
1: 26

YR E I H L FOC_ EFREQMAX Khs & 47
(6] OMAF 0: Z&MFAH L
1: PR 2

WIS B MAX ERR &%
00: 0.5

[5:4] MERRS 01: 0.25
10: 0.125

11: 1.0

BELR LR UDC SRAEIRIE i 5

FOC/SVPWM 15, F (DRV_CR[MESE1]=1) , [fi} DRV f&He 1%L
#% LYER}(DRV_CR[DRVEN]=1), M H3KFERZ L, UCSEL
PR R FLU 1) EE

[3] UCSEL 0: AD2

1: AD14

AD14 N F I BEE R AL I8IE, B E ADC_CR[ADCRATIO)EH
SR SRR AN S R HRE, & EE AD2 3#iE .

T XM ADC_ MASK LHECE N 1

Aty S0 3 A A Y %

i 2% B FOC_EOME[15:8]°KF FOC_EFREQMAX I, 524t
(2] OMAS FOC_EOME A:

0: FOC_EFREQMAX*256

1: FOC_EFREQHOLD

EStimation Calculate Mode Select (fiti 5B #8511 ik £

[1] ESCMS 0: JEF PLL (7B (SMO) i it it
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1: FETALGIEE (SMO) i EETHRBE

4% 1 EALP/EBET Hzhit &

1: ZEik

14.2.2 FOC_CR1 (0x40A0)

% 14-4 FOC_CR1 (0x40A0)

(YA 7 6 5 4 3 2 1 0

ki OVMDL EFAE RFAE ANGM CSM RSV SVPWMEN

gt 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

TFB E2Y ) iR

i i ) A5

AR

[7] OVMDL 0: 2%
1: flige

ESTIMATION Force Angle Enable ({5 8% 5 ] £ i f g
flREE, MR EAS A H, ARG RS EAE
0: %

1: fiifE

[6] EFAE

Ramp Force Angle Enable (5 ffill €33 /1 14 G

fiRe)E, SR TES R 25, TeHE S5 RSP ANGM 7 H 3))
[5] RFAE D1 24l AR R F A, [RIIN) RFAE BB %

0: ZE1k

1: fifife

Angle Mode (£ 530

RFAE=0 I, £ BE Ui T4 S 28 s b

[4] ANGM RFAE=1 B}, &3k 44 o J5 V) At 5745 5o FL
0: FRFIA

1. flER

Current Sample Mode (HLIRAEAR )
x0: FfLHLPH R AE
01: XUHLFH AT
11: = HBERFFE

[3:2] CSM

[] RSV Reserved

SVPWM HFH{E g

[0] SVPWMEN 0: %1k
1: ffife
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14.2.3 FOC_CR2 (0x40A1)

# 14-5 FOC_CR2 (0x40A1)

(A 7 6 5 4 3 2 1
E ESEL ICLR | F5SEGn DSS CSOC UQD UDD
KA R/W R/W R/W R/W R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0
FB& £ #iiR
ESTIMATION Select (fii & #5045
0: SMO (V9
71 ESEL 1: PLL CBiAH¥A) , Bt FOC KSILDE 27/7#%A PLL fJ PI #5523/ PLLKP,
FOC_KLPFMIN #4745 4 PLL FJ PI $% i #% () PLLKI
FOC_IA/B/CMAX &%
XHZALE 1, FOC__IA/B/ICMAX FFE4i5%E, M HIMNEE.
[6] ICLR 0: Fxk
1: EF
FOC W = HiFH HL AR AE T SVPWM I 7 ik £ (o s BHFLIRCRFESE 1B D
[5] F5SEG 0: 7 Btk %
1: 5 Bikd*
X = FL B IR R A A
[4] DSS 0: WP RAFRLE:  — AN A R A W A I
e ACERARAR N AU A A B R PR R, HAAN BB A s 55—k
Current Sample Offset Calibrate  CFLJE AL B AL )
BCE %07, X FOC _CSO SRAEE . HrFHRAERT, BLE Y 00 5L 11 X itrip /&2
s XA BERAFERS, FCE Y 01 X ia BHE, BCE A 10 X ib B = FLBHRFER,
[3:2] CSOC BLE N 01 X ia £24E, FCEN 10 X ib &k, BLE 00 B¢ 11 X ic K4k,
00,11: itrip A1 ic
01:ia
10:ib
Q % PT Fsfh s 4k 1k, 281ERF, FOC  UQ MMEAFEHT PI 4% i %% 5 57
[ fuep |0 AR
1. ik
D % PL#% #3451, 28R, FOC__UD MBS PI 4% i 2% 5 3
[0] UDD 0: AIRIE

1. 221k

14.2.4 FOC_TSMIN

(0x40A2)

# 14-6 FOC_TSMIN (0x40A2)
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fr 7 | 6 |5 4 3 2 (1 [0
B FOC TSMIN
eyt R/W R/W R/W R/W R/W R/W R/W R/W
pRDA[E 0 0 0 0 0 0 0 0
FB R iR
BAPHRAERE IR, 45 ADC SRRETI B i /N
[7:0] FOC_TSMIN W= HBHRFERE AT, X M
Jal (0~255)
TS = REEE AT + FEX A DT
% AT=1us, DT=lus, TS=2us, AN 62.5us TS=2/62.5%4096=131

14.2.5 FOC_TGLI (0x40A3)

#* 14-7 FOC_TGLI (0x40A3)

fir 7 |6 IE | 4 3 2 1 0
B FOC TGLI
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
FR B i
M S A kR B

WIGEH TR eSS, mIE driver [ MG fe /D S8 ik b 2k T
—EEENR, KEWEFAE, Sk T REE, ~5iE.
Jul (0~255)

[7:0] FOC TGLI

SO BR N T 1 us K7 kT, DT=lus, #HJEEAHN 62.5us FOC_TGLI =2/62.5*4096=131

14.2.6 FOC_TBLO (0x40A4)

# 14-8 FOC_TBLO (0x40A4)

A 7 | 6 IE | 4 3 2 1 0
PR FOC_TBLO
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 B HiR
== SN o = a1 I ) R T O 7= o i M Sl 51 A N
[7:0] FOC_TBLO FOC_TBLO, NIAKFEZAHM R, KARHRAA IS 2 .
JEFl (0~255)
T T SB[ NT Tus ARFE, FOC_ TBLO =1000/41.67=24

14.2.7 FOC_TRGDLY (0x40A5)

#* 14-9 FOC_TRGDLY (0x40A5)

A 7 IB |5 I |3 | 2 [1 I

AR FOC_TRGDLY

FA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
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FB AR iR

FHPERAEA: ADC LR Al R AEIR
TEH (-128~127)

A= L BHRAF AR S FL R AL
[7:0] FOC_TRGDLY

% (0,DRV_ARR[6:0])

TRGDLY[7]3 & K I LA 7 £ & 89 1 B X a] =l b T IXCTA) -
TRGDLY[7]=0: bJ+IX[A]; TRGDLY[7]=1: TF#[XIA]

B P RAE A R RGN B 24MHZ(41.67ns), TRGDLY =5, NJ%EiR 41.67*5=208ns; TRGDLY

-5, WEEAT 208ns

M= PR R R R R G 4y 24MHZ(41.67ns), TRGDLY = 0x85, 24 DRV %A Fit-4k,
76 i FHAF R 41.67*5=0.208us #47%4FE; TRGDLY = 0x05, W4 DRV it-# s Eit%, £ FiiH

1 J5 41.67*5=0.208us 17 KFE;

14.2.8 FOC_CSO (0x40A6, 0x40A7)

#* 14-10 FOC_CSOH (0x40A6)

fir 7 |6 |5 I (3 [ 2 [1 I

P FOC_CSO[15:8]

My R R/W R/IW R/IW R/W R/W R/W R/W
S 0 1 0 0 0 0 0 0

* 14-11 FOC_CSOL (0x40A7)
Az 7 |6 |5 |4 |3 IE [1 I
44K FOC_CSO[7:0]

KA R/W R/W R/W R/W R/W R/W R/W R/IW
=X DA 0 0 0 0 0 0 0 0
FB KR Hik

LKA 2 14

iR ia, ib, ic L.
B EH (0~32767) , MSB &4 0

fii & FOC_CR1[CSOC], *f FOC_CSO B, nIRHHHH
[15:0] | FOC_CSO STREBLRNY itrip 2ol OUBBLRREBIRIG i, ib Bk, = LR

i ADC HIHUEVEH] 0~5V, iy 2.5V
I FOC_CSO = 2.5/5V*32768 = 16384(0x4000)

14.2.9 FOC__RTHESTEP (0x40A8, 0x40A9)

% 14-12 FOC_ RTHESTEPH (0x40A8)

A 7 IG |5 |4 |3 [ 2 1 [0
2Tk FOC__RTHESTEP[15:8]
KA RW RW RW RIW RIW RIW RIW RIW
Sl 0 0 0 0 0 0 0 0

% 14-13 FOC__RTHESTEPL (0x40A8)
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fr 7 |6 |5 |4 |3 [ 2 [1 ID
2R FOC__RTHESTEP[7:0
K RIW RIW RIW RIW RIW RIW RIW RIW
St 0 0 0 0 0 0 0
FB H R Eiipy
eSS, #35 FOC__THETA —%(
BAE . YIIREE
BAFEE AT
[15:0] | FOC__RTHESTEP

BTG (-32768,32767)
VE: FOC__RTHESTEP W #iky 32bit, fximhi AR S40. BAAESA
i, BEE R 16 17,

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

14.2.10FOC_RTHEACC (0x40AA, 0x40AB)

# 14-14 FOC RTHEACCH (0x40AA)

Az 7 |6 |5 [ 4 |3 [ 2 [1 I
2K FOC_RTHEACC[15:8]
KA w w w w W w W W
FAbAL 0 0 0 0 0 0 0 0
# 14-15 FOC RTHEACCL (0x40AB)
fr 7 IG |5 I |3 | 2 K )
4 FOC_RTHEACC[7:0]
HKM w w w w W w w w
SR 0 0 0 0 0 0 0 0
FB LK #ik
eI R e (R B AR 13E)s #5305 FOC__THETA —%(
HUE VG (-32768,32767)
[15:0] | FOC_RTHEACC | oo FOC RTHEACC 15k 32bit, kB A B 6. S AR,
BEMK 16 f7. & 16 AfE N 0.
RTHESTEP(32bit)= RTHESTEP(32bit) + RTHEACC(32bit, 7 16bit 18 4 0, 16bit A[fit);
THETA(16bit) = THETA(16bit) + RTHESTEP(%; 16bit)

14.2.11FOC_EOMELPF (0x40AA, 0x40AB)

%% 14-16 FOC_EOMELPFH (0x40AA)

A 7 | 6 |5 I |3 | 2 1 )

28K FOC_EOMELPF[15:8]

RKH R R R R R R R R
AR 0 0 0 0 0 0 0 0

%% 14-17 FOC_EOMELPFL (0x40AB)

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

4 FOC_EOMELPF[7:0]

e R | R | R | R | R | R | R | R
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[ st [ o | o o [ o [ o | o [ o [ o ]
FE& B #iR
IR S5 (At R A A0 B R
[15:0] FOC_EOMELPF TR R BN FOC_EOMEKLPF, LPF fH SR 380k A 1

WA VG (-32768,32767)

14.2.12FOC_RTHECNT (0x40AC)

# 14-18 FOC_RTHECNT (0x40AC)

AL 7 IB |5 I |3 | 2 [1 I
B FOC_RTHECNT
FRA R/W R/W R/W R/W R/W R/W R/W R/W
BAHE 0 0 0 0 0 0 0 0
FBR | AW iR
Te¥ A ER= RTHECNT*256
[7:0] FOC_RTHECNT ey shigfdifit 5 (FOC_CR1[RFAE]=1) , &AM Sk k1T — X

eI, YeH k%A RTHECNT*256 5, T4

14.2.13FOC_THECOR (0x40AD)

# 14-19 FOC_THECOR (0x40AD)

Az 7 IG |5 | 4 |3 IE [1 I
B FOC_THECOR[7:0]
e R/W RIW RIW RIW RIW RIW RIW R
S bl 0 0 0 0 0 0 0 1
FB ZLi8 iR
AT AR A
€3 25 o S5 ) 2 ik AR, E Tk B A AN TG g B A AE D
[7:0] | FOC_THECOR

%, WL EED; #%5 FOC__THETA —%
BUEEH (0,255)

14.2.14FOC__EMF (0x40AE, 0x40AF)

#* 14-20 FOC__EMFH (0x40AE)

A 7 |6 |5 I |3 [ 2 1 )

4R FOC__EMF[15:8]

K R R R R R R R R
SAE 0 0 0 0 0 0 0 0

% 14-21 FOC_EMFL (0x40AF)

A 7 |6 |5 [ 4 |3 [ 2 1 o

4R FOC__EMFJ7:0]

B R R R R R R R R
HALE 0 0 0 0 0 0 0 0
FE £ #iR
[15:0] FOC__EMF AL A R BBl %, 2T FOC_EALP {7 J5 i FOC_EBET HI°F 77
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MRS
HUETEE (0,32767)
14.2.15FOC_THECOMP (0x40AE, 0x40AF)
% 14-22 FOC_THECOMPH (0x40AE)
fir 7 I |5 (4 |3 |2 1 I
B FOC_THECOMP[15:8]
KA W W W W W W W W
SAME 0 0 0 0 0 0 0 0
% 14-23 FOC_THECOMPL (0x40AF)
Az 7 6 |5 | 4 |3 | 2 1 0
SR FOC_THECOMPI[7:0]
KA W W W W W W W W
SAME 0 0 0 0 0 0 0 0
FE B iR
AEEAMEME (R SATEL): il B &0 5 A R fa i B AMEEAE Jafh
[15:0] | FOC_THECOMP HSmA AR, #05 FOC__THETA —%
HUEJa (-32768,32767)

14.2.16 FOC_DMAX (0x40B0, 0x40B1)

#* 14-24 FOC_DMAXH (0x40B0)

fir 7 |6 |5 [ 4 |3 E 1 I

£ Fx FOC_DMAX[15:8]

Ay R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

* 14-25 FOC DMAXL (0x40B1)
A 7 6 |5 |4 |3 | 2 1 0

4% FOC_DMAX][7:0]

Ay R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FB B #id

D Hh) Pl 28 % H UD 1 FBRAE
[15:01 | FOC_DMAX HUE G (-32768,32767)
14.2.17FOC_DMIN (0x40B2, 0x40B3)
* 14-26 FOC DMINH (0x40B2)
fr 7 |6 |5 | 4 |3 | 2 |1 [0

4 Fx FOC_DMIN[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

% 14-27 FOC_DMINL (0x40B3)
fr 7 |6 |5 | 4 |3 | 2 |1 [0

A F% FOC_DMIN[7:0]

S R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
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FB Z K #iR
D #lif) P1% ] 2380 % H UD f97F FRAE

BUE VG (-32768,32767)

[15:0] FOC_DMIN

14.2.18FOC_QMAX (0x40B4, 0x40B5)

# 14-28 FOC_QMAXH (0x40B4)

Az 7 |6 |5 |4 |3 IE [1 [0

S Fi FOC_QMAX[15:8]

B RIW RIW RIW R/W R/W R/W R/W R/W
AR 0 0 0 0 0 0 0 0

# 14-29 FOC_QMAXL (0x40B5)

fir 7 |6 |5 I |3 | 2 |1 I

£k FOC_QMAX][7:0]

e RIW RIW R/IW R/W R/W R/W R/W R/W
Al 0 0 0 0 0 0 0 0
FB £ #ik

Q il P & A% H UQ 1 R

[15:0] | FOC_QMAX HUE i (-32768,32767)

14.2.19FOC_QMIN (0x40B6, 0x40B7)

# 14-30 FOC_QMINH (0x40B6)

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

B FOC_QMIN[15:8]

E| R/W RW RW RIW RIW RIW RIW RIW
S bl 0 0 0 0 0 0 0 0

% 14-31 FOC_QMINL (0x40B7)

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

£k FOC_QMIN[7:0]

KA R/W RW RW RIW RIW RIW RIW RIW
S bl 0 0 0 0 0 0 0 0
FB ZLi8 i o)

Q Hii P& H % H UQ BT RRAE

[15:0] | FOC_QMIN HU{E i (-32768,32767)

14.2.20FOC__UD (0x40B8, 0x40B9)

#* 14-32 FOC_ UDH (0x40B8)

A 7 IG |5 |4 |3 [ 2 1 [0

EA) FOC__UDI[15:8]

KM R/W R/W R/W R/W R/W R/W R/IW R/W
SAE 0 0 0 0 0 0 0 0

#* 14-33 FOC__ UDL (0x40B9)

A 7 IB |5 I |3 | 2 [1 I

EA) FOC__ UDJ[7:0]

KA RW | Rw | RW | RW | RW | RW | RW | RW
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(g [ o [ o [ o 0 0 o [ o [ o |
FE& B iR
D i &

[15:0] | FOC_ UD | JBit D ity Pl & 5 ik
HUfE i HE (-32768,32767)

14.2.21FOC__UQ (0x40BA, 0x40BB)

# 14-34 FOC__UQH (0x40BA)

AL 7 IB |5 I |3 | 2 [1 I
P27 FOC__UQ[15:8]
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 0
£ 14-35 FOC__UQL (0x40BB)
fir 7 IG |5 (4 |3 E |1 I
P2 FOC__UQJ7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
FB LR iR
Q HhHE
[15:0] FOC_ UQ E Q ) Pl 528 E H
BUESEE (-32768,32767)

14.2.22FOC__ID (0x40BC, 0x40BD)

# 14-36 FOC__IDH (0x40BC)

fir 7 |6 |5 I |3 I 1 )
ZFR FOC__ID[15:8]
FRM R R R R R R R R
SALE 0 0 0 0 0 0 0 0
#* 14-37 FOC__IDL (0x40BD)
fir 7 I |5 |4 [E |2 |1 o
25 FOC__ID[7:0]
HH R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FR £ iR
D fh a3 1D
[15:01 | FOC_ID BUETEE (-32768,32767)

14.2.23FOC__1Q (0x40BE, 0x40BF)

#* 14-38 FOC_ IQH (0x40BE)

A 7 |6 |5 [ 4 |3 [ 2 [1 o

K FOC__IQ[15:8]

KM R | R | R | R | R | R | R | R
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| gt [ o ] [ 0o | o [ o ] | [
% 14-39 FOC__IQL (0x40BF)
Az 7 IG |5 | 4 |3 IE [1 I
4255 FOC__1Q[7:0]
A R R R R
SAH 0 0 0 0
FE £ S iR
Q R 1Q
[15:01 | FOC_1Q TS (-32768,32767)
14.2.24FOC__IBET (0x40C0, 0x40C1)
# 14-40 FOC__IBETH (0x40C0)
fir 7 |6 |5 (4 |3 [ 2 1 I
2 FOC__IBET [15:8]
A R R R R
EKLEN 0 0 0 0
# 14-41 FOC__IBETL (0x40C1)
Az 7 6 |5 [ 4 |3 B 1 0
4 Fx FOC__IBET [7:0]
A R R R R
EKLEN 0 0 0 0
FE B iR
B 4l LI IBETA
[15:01 ) FOC_IBET BTG (-32768,32767)
14.2.25FOC__VBET (0x40C2, 0x40C3)
% 14-42 FOC__ VBETH (0x40C2)
fir 7 IG |5 [ 4 |3 [ 2 [1 [0
2R FOC__VBET[15:8]
R R R R R
HAE 0 0 0 0
3% 14-43 FOC__ VBETL (0x40C3)
fir 7 IG |5 [ 4 |3 IE [1 I
B4 FOC__ VBET[7:0]
KA R R R R
SAE 0 0 0 0
FER £ iR
B il VBETA (AL
[15:0] | FOC_VBET UG E (-32768,32767)
14.2.26 FOC__VALP (0x40C4, 0x40C5)
% 14-44 FOC_ VALPH (0x40C4)
[ iz [ 7 6 E | 4 |3 2 K I
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2R FOC__VALP[15:8]
A R R R R R R R R
FAH 0 0 0 0 0 0 0 0
# 14-45 FOC__ VALPL (0x40C5)
Az 7 IG |5 | 4 |3 IE [1 I
4 Fx FOC__ VALP[7:0]
Y R R R R R R R R
HAME 0 0 0 0 0 0 0 0
FE B iR
a i H E VALPHA (HiE)
[15:0] | FOC_VALP U (-32768,32767)
14.2.27FOC_UDCPS (0x40C2, 0x40C3)
%% 14-46 FOC_UDCPSH (0x40C2)
A 7 IG |5 [ 4 |3 | 2 1 0
LK FOC_UDCPS [15:8]
KM w w w w w w w w
EKLEN 0 0 0 0 0 0 0 0
%% 14-47 FOC_UDCPSL (0x40C3)
Az 7 |6 |5 [ 4 |3 [ 2 [1 I
R FOC_UDCPS [7:0]
KM w w w w w w w w
HAME 0 0 0 0 0 0 0 0
FE £ i iR
D i EAMEE (5D
D % Pl i+ 51945 % FOC__UD 5 FOC_UDCPS N g% 2|~ —4
[15:0] | FOC_UDCPS n
HUEEFE (-32768,32767)

14.2.28FOC_UQCPS (0x40C4, 0x40C5)

#* 14-48 FOC_UQCPSH (0x40C4)

fr 7 I |5 |4 |3 [ 2 [1 (o
k4 FOC_UQCPS [15:8]
KA w w w w W w W W
SAE 0 0 0 0 0 0 0 0
% 14-49 FOC_UQCPSL (0x40C5)
fir 7 | 6 IE |4 |3 |2 1 o
k4 FOC_UQCPS [7:0]
KA w w w w W w W W
SAE 0 0 0 0 0 0 0 0
FR £ iR
Q HpyEEAMEE (RS
[15:0] | FOC_UQCPS Q i1 PI 52045 5 FOC__UQ 5 FOC_UQCPS HIfJF %) T —#
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Hh
HUEYEFE (-32768,32767)
14.2.29FOC__IC (0x40C6, 0x40C7)
% 14-50 FOC__ICH (0x40C6)
fir 7 |6 |5 (4 |3 [ 2 1 I

2R FOC__IC[15:8]

By R R R R R R
SAME 0 0 0 0 0 0

% 14-51 FOC__ICL (0x40C7)
Az 7 6 |5 | 4 |3 [ 2 1 0
2R FOC__IC[7:0]

By R R R R R R
LA 0 0 0 0 0 0
FB B iR

FHHLIR 1IC
[0 | FOC_lIcC HUE T (-32768,32767)
14.2.30FOC__IB (0x40C8, 0x40C9)
% 14-52 FOC__IBH (0x40C8)
fir 7 I |5 |4 [E |2 1 [0
4k FOC__IB[15:8]

HRA R R R R R R

SAE 0 0 0 0 0 0
* 14-53 FOC IBL (0x40C9)
fir 7 IG |5 [ 4 |3 [ 2 1 [0
4R FOC__IB[7:0]

Bt} R R R R R R
SAE 0 0 0 0 0 0
FB B i

AHELIR 1B
(501 | FOC_IB HUE T (-32768,32767)
14.2.31FOC__IA (0x40CA, 0x40CB)
#* 14-54 FOC__ IAH (0x40CA)
fir 7 IG |5 I |3 E 1 I
4R FOC__1A[15:8]

K R R R R R R

SR 0 0 0 0 0 0
% 14-55 FOC 1AL (0x40CB)
fir 7 IG |5 |4 |3 [ 2 K o

B4 FOC__IA[7:0]

K R R R R R R
SAE 0 0 0 0 0 0
FB | &% | #Rk
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FHELT 1A
[15:0] | FOC_IA HUETGEE (-32768,32767)
14.2.32FOC__THETA (0x40CC, 0x40CD)
% 14-56 FOC__ THETAH (0x40CC)
A 7 IG |5 [ 4 |3 [ 2 |1 [0

2 FOC__THETA[15:8]

KA RIW RIW R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0

* 14-57 FOC__THETAL (0x40CD)
Az 7 |6 |5 | 4 |3 IE [1 [0
2R FOC__THETA[7:0]

KA RIW RIW R/W R/W R/W R/W R/W R/W
EEKLEN 0 0 0 0 0 0 0 0
FR LR iR

FOC % th f %
BMH5E: sahi R,
[15:0] | FOC__THETA WRPFE: 4T FOC TAF Hfi
HUEEFE (-32768,32767)
THETA I3t (-32768,32767) %t/ (-180°,180°)
% THETA = 8192, XfRiN 8192/32768*180°= 45°
14.2.33FOC__ETHETA (0x40CE, 0x40CF)
* 14-58 FOC ETHETAH (0x40CE)
A 7 |6 |5 |4 |3 | 2 1 0

2 FOC__ETHETA[15:8]

KA RIW RIW R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0

* 14-59 FOC_ETHETAL (0x40CF)
Az 7 |6 |5 [ 4 |3 E [1 I

2 FOC__ETHETA[7:0]

| RW | RW | RW | RW | RW | RW | RW | RW
g |0 o 0 I [0 I [0 I

FB k4 i

B A AE (WME FOC_THECOMP Rl E) &S
FOC__THETA —%{

(1501 | FOC_ETHETA | s am i o it i
HUEYERl (-32768,32767)

14.2.34FOC__EALP (0x40D0, 0x40D1)

%% 14-60 FOC__ EALPH (0x40D0)

fir 7 |6 |5 |4 |3 [ 2 [1 I

EaS FOC__EALP[15:8]

KA R | R | R | R | R | R | R | R
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(st [ o | o [ o [ o [ o | o [ o [ o ]
% 14-61 FOC__EALPL (0x40DI1)
Az 7 IG |5 | 4 |3 IE [1 I

4 Fx FOC__ EALP[7:0]

A R R R R R R R R
SAH 0 0 0 0 0 0 0 0
FE& £ iR

TS ARAG B0 o Bl FL B 3 EALPHA
[%:0] | FOC_EALP HUETGEE (-32768,32767)
14.2.35FOC__EBET (0x40D2, 0x40D3)
# 14-62 FOC__EBETH (0x40D2)
fir 7 IG |5 I |3 [ 2 1 I
k7 FOC__EBET[15:8]

FH R R R R R R R R

EKLEN 0 0 0 0 0 0 0 0
% 14-63 FOC___EBETL (0x40D3)
fir 7 IG |5 I |3 E 1 I

4 Fx FOC__EBET[7:0]

A R R R R R R R R
EAEN 0 0 0 0 0 0 0 0
FE BFR iR

BN E B il L Zh# EBETA
[%:0] | FOC_EBET HUETGEE (-32768,32767)
14.2.36 FOC__EOME (0x40D4, 0x40D5)
# 14-64 FOC__EOMEH (0x40D4)
A 7 IG |5 |4 |3 | 2 |1 ID

e FOC__EOME[15:8]

FA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

# 14-65 FOC__ EOMEL (0x40D5)
fir 7 IG |5 |4 |3 [ 2 [1 [0

e FOC__EOME[7:0]

HA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FE £ HiR

il B2 HIE . omega
[1%:0] | FOC_EOME HUETEE (-32768,32767)
14.2.37FOC_UQEX (0x40D6, 0x40D7)
* 14-66 FOC_UQEXH (0x40D6)
A 7 IG |5 [ 4 |3 [ 2 1 o

R FOC _UQEX [15:8]
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HA R R R R R R R R
SAH 0 0 0 0 0 0 0 0
#* 14-67 FOC__UQEXL (0x40D7)
Az 7 IG |5 | 4 |3 IE [1 I
LK FOC__UQEX [7:0]
H R R R R R R R R
EAE 0 0 0 0 0 0 0 0
FEB £ iR
Q fil P12l 28 ) UQ i 4
Ax: FOC__UQ-FOC_QMAX
24 FOC__UQ > FOC_QMAX, FOC__UQEX JMIiFff:
[15:0] | FOC__UQEX 24 FOC__UQ < FOC_QMAX, FOC__UQEX Jyfiufti:

il FOC__UQEX #EAT RN, LM gstiszhl, BRI IiikiE2%
7 IR P 11 55 T PR 2
WA (-32768, 32768)

14.2.38FOC_KFG (0x40D6, 0x40D7)

#* 14-68 FOC_KFGH (0x40D6)

AL 7 |6 IE [ 4 |3 |2 1 0
B8 FOC KFG [15:8]
Bt R R R R R R R R
SAE 0 0 0 0 0 0 0 0
# 14-69 FOC_KFGL (0x40D7)
AL 7 6 IE [ 4 |3 [ 2 1 0
AR FOC_KFG [7:0]
it R R R R R R R R
A 0 0 0 0 0 0 0 0
FB B4 R
FG W5 &5
A H4E FOC_EOMELPF A1 FOC_KFG i3 H! FG X M EHAE, F1E
WM H S TIM4 ARR, HEFH{H/2 EHF TIM4 DR.
[15:0] FOC_KFG HHANXES S FG Mt =4

VE: FOC_KFG=0 NA#REILT)RE
JEH (0,65535) , W FOC KFG %, FEY TIM4 BIRHBh 3 23
TIM_CRO[TPSC]

14.2.39FOC__POW (0x40D8, 0x40D9)

#* 14-70 FOC_ POWH (0x40D8)

Bz 7 | 6 |5 | 4 |3 | 2 1 0
SRR FOC__ POW[15:8]
E~yit) R R R R R R R R
A 0 0 0 0 0 0 0 0
# 14-71 FOC__ POWL (0x40D9)
fir 7 [ 6 |5 [ 4 |3 E 1 K
R FOC__POW[7:0]
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A R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
FB B iR
B
[15:0] FOC__POW

HUE T (-32768,32767) , % HUN R %, CREHR.

14.2.40 FOC_EOMEKLPF (0x40D8)

% 14-72 FOC_EOMEKLPF (0x40D8)

A 7 IG |5 [ 4 |3 2 1 [0
LK FOC_EOMEKLPF
H A W W W W W W W W
Al 0 0 0 0 0 0 0 0
FB R ik
R VI I 1) il B 284l B0 FF FOC_EOMELPF R i R B(H
SR )
[7:0] | FOC_EOMEKLPF 1| o vt s s sy ot o
i (1,255) %R (1/32768~255/32768)

14.2.41FOC__IAMAX (0x40DA, 0x40DB)

# 14-73 FOC__ IAMAXH (0x40DA)

Az 7 IG |5 [ 4 |3 [ 2 [1 I
L FOC__ IAMAX [15:8]
et R R R R R R
SAME 0 0 0 0 0 0
# 14-74 FOC__IAMAXL (0x40DB)
fir 7 | 6 |5 I |3 [ 2 [1 |0
L FOC__IAMAX [7:0]
et R R R R R R
A 0 0 0 0 0 0
FB ZFR HiiR
A HH LI B KB
ML B K R &0t — AN LR A e/ B0 RO0E, 35 A5 20 48 T
RE2x /N o [FIES 5 CRUEAH AR A R IR, ST AR .
[15:0] | FOC__IAMAX

MR KMEASEHEE, HRE FOC_CR2[ICLRIN 1, HIRHEK
HIEE,

HUEYEHE (-32768,32767)

14.2.42 FOC__IBMAX (0x40DC, 0x40DD)

#* 14-75 FOC_ IBMAXH (0x40DC)

7 | 6

|5 I |3 [ 2 1 I

FOC__IBMAX [15:8]
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27 R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
* 14-76 FOC _IBMAXL (0x40DD)
Az 7 IG |5 | 4 |3 IE [1 I
4R FOC__IBMAX [7:0]
27 R R R R R R R R
XAz 0 0 0 0 0 0 0 0
FB 2R i
B HL i K AE
FHL AL B K AE 5 & — N R 1 e A5 20 Rl 75 A5 3 i v
Re2x /o [FII F ARAIE AR IRV REMHR, B2 5As % .
[15:0] | FOC__IBMAX MR S FEEE, B E FOC_CR2[CLRIA 1, Mk ik
15/@ =
HUEJEFE (-32768,32767)
14.2.43FOC__ICMAX (0x40DE, 0x40DF)
* 14-77 FOC ICMAXH (0x40DE)
fiz 7 IG |5 |4 |3 [2 1 0
44 R FOC__ICMAX [15:8]
Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
# 14-78 FOC__ ICMAXL (0x40DF)
Az 7 IG |5 [ 4 |3 [ 2 [1 I
44 R FOC__ICMAX [7:0]
Byt R R R R R R R R
BAME 0 0 0 0 0 0 0 0
FB ZFR £
C HH LA KM
HLL R KA T et — A FU R A REAS 20 2o, 75 A8 2 s AT
/N Rl R RIEAH IR A AR, B SR,
[15:0] | FOC__ICMAX R A R 2 F s, #E FOC_CR2[ICLRIN 1, ik
HIEZ.
AR (-32768,32767)

14.2.44FOC_EFREQMAX (0x406F)

% 14-79 FOC_EFREQMAX (0x406F)

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

b FOC_EFREQMAX][7:0]

KA R/W R/W R/W R/W R/W R/W R/W R/W
ShifH 0 1 1 1 1 1 1 1
FB B R #id
[7:0] FOC_EFREQMAX FOC_EOME f Kfh: flif#5# % FOC_EOME[15:8] KX T-iZ & I,
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e 24 1 F  FOC_EFREQMAX*256(OMAS=0)
5, FOC_EFREQHOLD(OMAS=1)

B €0,127) X R#FE [ (0,32767)

¥: MSB A1, HINRERZL

14.2.45FOC_EKP (0x4074, 0x4075)

# 14-80 FOC_EKPH (0x4074)

fiz 7 IG IE |4 E [ 2 1 0
2 FOC_EKP[15:8]
Bt R R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
# 14-81 FOC_EKPL (0x4075)
Az 7 |6 |5 |4 |3 IE |1 ID
2R FOC_EKP[7:0]
FAH R/W R/W R/W R/W R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0
FE £ iR
A2 B B AR5 P I B350 KP 2%
[15:0] | FOC_EKP HUE TG (0,32767) , MSB 1EA 0, Q12 k%=X

14.2.46 FOC_EKI (0x4076, 0x4077)
4 14-82 FOC_EKIH (0x4076)

A 7 | 6 |5 I (3 [ 2 1 |0
2R FOC_EKI[15:8]
KA R R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0
% 14-83 FOC_EKIL (0x4077)
A 7 6 |5 |4 |3 | 2 1 0
4R FOC_EKI[7:0]
FH R/W R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0

TB B iR

fiti A% HLPC) A B2 A B P 28 1) KI R L

[15:0] | FOC_EKI |y vt (0.32767) , MSBE% 0, Q15 fxt

14.2.47FOC_EBMFK (0x407C, 0x407D)

% 14-84 FOC_EBMFKH (0x407C)

fir 7 IB |5 I | 3 | 2 |1 [0

Z FOC_EBMFK[15:8]

KA R/W R/W R/W R/W R/W R/W R/W R/W
VAL 0 0 0 0 0 0 0 0

* 14-85 FOC EBMFKL (0x407D)

fir 7 IB |5 I | 3 | 2 |1 [0

7 FOC_EBMFK][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 R iR
fiti SR B B S5 P B I B U 2 R E EKLPF 19 R %K
[15:0] ) FOC_EBMFK HUETEE (0,32767) , Q15 4t

EKLPF = EBMFK * OMEGA
EBMFK =2 * pi * fbase * AT

14.2.48FOC_KSLIDE (0x4078, 0x4079)

# 14-86 FOC KSLIDEH (0x4078)

Az 7 IG |5 | 4 |3 [ 2 [1 [0
K FOC_KSLIDE/ FOC_PLLKP[15:8]
HH R R/W R/W R/W R/W R/W R/W R/W
A fE 0 0 0 0 0 0 0 0
# 14-87 FOC_KSLIDEL (0x4079)
fir 7 IG |5 |4 |3 E |1 (o
g4 FOC_KSLIDE/ FOC_PLLKP [7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
FB £ iR
4 FOC_CR1[ESEL]=0 GHifi=t) I, Afl%ise H 11 KSLIDE #%, Q15
&=
(15:0] | FOC_KSLIDE | 2 FOC_CR1[ESEL]=1 (PLL #i0) 1, 2 PLL i) PI 21l 231) PLLKP %
' /FOC_PLLKP
B, Q12 k=
BB SR (0,32767) , MSBEA 0

14.2.49FOC_EKLPFMIN (0x407A, 0x407B)

7 14-88 FOC_EKLPFMINH (0x407A)

Az 7 IG |5 |4 (3 [ 2 [1 I
e FOC_EKLPFMIN/ FOC_PLLKPI[15:8]
KA R R/W R/W R/W R/W R/W R/W R/W
ShifE 0 0 0 0 0 0 0 0
%% 14-89 FOC_EKLPFMINL (0x407B)
fir 7 |6 |5 |4 |3 E K I
AR FOC_EKLPFMIN/ FOC_PLLKPI[7:0]
Eit! R/W R/W R/W R/W R/W R/W R/W R/W
S hifE 0 0 0 0 0 0 0 0
TFE B iR
*1 FOC_CR1[ESEL]=0 (HLED W, Jyflifas B fsh kil
:n:p“ /\H i i 5 = 5 : ‘%“AD“ /\H I y N
50 | FOC_EKLPEMIN IR MBS S S RSN REBUN T ROME, R
' /' FOC_PLLKI BT RME. Q15 #5350
%1 FOC_CR1[ESEL]=1(PLL #x{Om, 7y PLL ) Pl 3% 2% ) PLLKI
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. Q15 #Ea
BUE TG (0,32767) , MSB1E A 0
14.2.50FOC_OMEKLPF (0x407E, 0x407F)
% 14-90 FOC_OMEKLPFH (0x407E)
A 7 IG IE [ 4 (3 [ 2 [1 [0

4 Fx FOC_OMEKLPF[15:8]

A R R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0

% 1491 FOC_OMEKLPFL (0x407F)
Az 7 |6 |5 | 4 |3 IE [1 [0

4 Fx FOC_OMEKLPF[7:0]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
EEKLEN 0 0 0 0 0 0 0 0
FE LR HiR

il S8 L TH RS T S B (E IR I R A
[15:0] | FOC_OMEKLPF Ul (0,32767) , MSB A% 0, Q15 it
14.2.51 FOC_FBASE (0x4080, 0x4081)
% 14-92 FOC_FBASEH (0x4080)
fir 7 IG |5 (4 |3 E |1 I
£ FOC_FBASE[15:8]

HAY R/W R/W R/W R/W R/W R/W R/W R/W

XKEN 0 0 0 0 0 0 0 0
% 14-93 FOC_FBASEL (0x4081)
fir 7 IG |5 (4 |3 E |1 I

4 Fx FOC_FBASE[7:0]

HAY R/W R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0
FE B4 iR
[15:0] FOC_FBASE fli 545 5L FOC_EOME & H: f1 51 = DELTA THETA 1) &%
FBASE = fbase * AT * 32768
5 ¥% fbase = 200Hz , AT =62.5us, | FBASE =409

14.2.52FOC_EFREQACC (0x4082, 0x4083)

#* 14-94 FOC_EFREQACCH (0x4082)

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

2 F FOC_EFREQACCI[15:8]

S R/W R/W R/W R/W R/W R/W R/W R/W

=R DA 0 0 0 0 0 0 0 0

* 14-95 FOC_EFREQACCL (0x4083)

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

42 FR FOC_EFREQACC][7:0]

S R/W R/W R/W R/W R/W R/W R/W R/W

=R DA 0 0 0 0 0 0 0 0
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FBR | AW i
ity B e 1) A PR AR P ol
HU TG (0,65535)
[15:0] | FOC_EFREQACC

7E: FOC_EFREQACC W#EAN 24bit, fximhi AR SH0. M5
NI, BEE S N 16 A,

% fbase = 200Hz, X%k pp=4, | speed_base=60*fbase/pp=3000rpm, ik & i J& &y 3rpm
) FOC_EFREQACC = 3/speed_base*32768*256 = 8388(0x20c4)

14.2.53FOC_EFREQMIN (0x4084, 0x4085)

# 14-96 FOC_EFREQMINH (0x4084)

Az 7 |6 |5 |4 |3 IE |1 ID

447k FOC_EFREQMIN[15:8

KA RIW RIW RW RIW RIW RIW RIW RIW
S 0 0 0 0 0 0 0 0

# 14-97 FOC_EFREQMINL (0x4085)
Az 7 |6 |5 |4 |3 IE |1 ID

Es FOC_EFREQMIN[7:0]

KA RIW RIW RIW RIW R/W R/W RIW RIW
S 0 0 0 0 0 0 0 0
FB | &K b

S RE VI B RAE : Ah S a o] M PR U REI Al SRR/ 1%
BT, i A 5 8 ] A
[15:0] | FOC_EFREQMIN HU{E i (-32768,32768)

7E: FOC_EFREQMIN W5k 24bit, i AFF S0, 485 N
i, W S NH A S 16 7.

0% fbase = 200Hz, 514 pp=4, NI speed_base=60*fbase/pp=3000rpm, 3 & OMEGA /ME A

30rpm

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

14.2.54FOC_EFREQHOLD (0x4086, 0x4087)

%% 14-98 FOC_EFREQHOLDH (0x4086)

A 7 IB |5 I |3 | 2 [1 I

S FK FOC_EFREQHOLDI[15:8]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

%% 14-99 FOC_EFREQHOLDL (0x4087)
A 7 IB |5 I |3 | 2 |1 I

2 FOC_EFREQHOLDJ7:0]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FB | &% | R
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R )RR R I B S5 T AR R, ASFRRE N

[15:0] | FOC_EFREQHOLD HUE TG (-32768,32768)

G, BOEEEE AR5 16 A7,

fH RS R T ERAE : Al E A H# /N T FOC_EFREQMIN,

7: FOC_ EFREQHOLD WA 24bit, fmEf AR S0, MM

1% fbase = 200Hz, X4 pp=4, W] speed_base=60*fbase/pp=3000rpm,i% & OMEGA R {E N

60rpm
] FOC_ EFREQHOLD = 60/speed_base*32768 = 655(0x28f)

14.2.55FOC_EK3 (0x4088, 0x4089)

#* 14-100 FOC_EK3H (0x4088)

Az 7 IG |5 |4 (3 [ 2 [1 ID
2 F FOC_EK3[15:8]
K R R/W R/W R/W R/W R/W R/W R/W
S fE 0 0 0 0 0 0 0 0

# 14-101 FOC_EK3L (0x4089)
Az 7 |6 |5 |4 |3 IE |1 ID
2 FOC_EK3[7:0]
3 R/W R/W R/W R/W R/W R/W R/W R/W
S fE 0 0 0 0 0 0 0 0
FB Ei #iR

G H BRI = AR

[15:0] | FOC_EK3 HUHTEE (0,32767) » MSBE% 0, Q15 fsat
14.2.56 FOC_EK4 (0x408A, 0x408B)

% 14-102 FOC_EK4H (0x408A)
fir 7 |6 |5 [ 4 |3 E 1 I
2 FOC_EKA4[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0

& 14-103 FOC_EK4L (0x408B)
A 7 |6 |5 |4 |3 [ 2 1 I
R FOC_EKA4[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
S AiE 0 0 0 0 0 0 0 0
FB £ iR

il A5 S A I 28 DU R 2

[1:0] | FOC_EK4 BTG (-32768,32767) , Q15 f5at
14.2.57FOC_EK1 (0x408C, 0x408D)

% 14-104 FOC EKIH (0x408C)
A 7 |6 |5 | 4 |3 | 2 1 I
&k FOC_EK1[15:8]
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HA R R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0

% 14-105 FOC_EKIL (0x408D)

Az 7 |6 |5 | 4 |3 IE [1 [0

4K FOC_EK1[7:0]

HH R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
FEB £ iR

S A SRR — R A

[15:0] | FOC_EK1 BTG (0,32767) , MSBEH 0, Q15 #5at

14.2.58 FOC_EK2 (0x408E, 0x408F)

#* 14-106 FOC_EK2H (0x408E)

fir 7 |6 |5 I (3 [ 2 [1 |0

K FOC_EK2[15:8]

57 R R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0

& 14-107 FOC_EK2L (0x408F)

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

e FOC_EK2[7:0]

HAY 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 #id

i S AR Al S IR K 28 — A R 2

[15:0] ) FOC_EK2 WETEE (0.32767) , MSB 1% 0, Q15 Hst

14.2.59FOC_IDREF (0x4090, 0x4091)

# 14-108 FOC_IDREFH (0x4090)

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

G FOC_IDREF[15:8]

KA RIW RIW RIW RIW R/W R/W RIW RIW
AL 0 0 0 0 0 0 0 0

%% 14-109 FOC_IDREFL (0x4091)
fr 7 |6 |5 | 4 |3 | 2 |1 [0

Gk FOC_IDREF[7:0]

KA RIW RIW RIW RIW R/W R/W RIW RIW
SEAfE 0 0 0 0 0 0 0 0
FB B R Ej: )

45 € LR 1D F5 42 1E
[15:0] | FOC_IDREF (B[ (-32768,32767)

14.2.60FOC_IQREF (0x4092, 0x4093)

%% 14-110 FOC_IQREFH (0x4092)
| Bz (7 IG IE I [3 2 1 I
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SR FOC_IQREF[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
% 14-111 FOC_IQREFL (0x4093)
A 7 IG |5 [ 4 |3 [ 2 |1 [0
A2 FR FOC_IQREF[7:0]
S R/W R/W R/W R/W R/W R/W R/W R/W
g=ROA ] 0 0 0 0 0 0 0 0
FE B i
F P25 58 H LR 1Q $5 4
[15:0] | FOC_IQREF U5 (-32768,32767)
14.2.61 FOC_DQKP (0x4094, 0x4095)
# 14-112 FOC_DQKPH (0x4094)
Az 7 IG |5 |4 (3 [ 2 [1 ID
TR FOC_DQKP[15:8]
ey R R/W R/W R/W R/W R/W R/W R/W
FAE 0 0 0 0 0 0 0 0
% 14-113 FOC_DQKPL (0x4095)
Az 7 |6 |5 |4 |3 IE |1 ID
£ Fx FOC_DQKP[7:0]
M R/W R/W R/W R/W R/W R/W R/W R/W
SALE 0 0 0 0 0 0 0 0
FBR | &K iR
DQ %l PI #2185 (1) DKP A1 QKP &%k
[15:0] | FOC_DQKP |y uosri (0.32767) , MSB 140, Q12 #t
14.2.62 FOC_DQKI (0x4096, 0x4097)
% 14-114 FOC_DQKIH (0x4096)
fiz 7 IG |5 |4 E [ 2 1 0
4R FOC_DQKI[15:8]
KA R R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
* 14-115 FOC_DQKIL (0x4097)
A 7 IG |5 |4 |3 [ 2 1 [0
42 FR FOC_DQKI[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FE B i
DQ #if1 PI 4z 2% 1) DKI il QKI &%
[15:0] | FOC_DQKI |y v/ (0,32767) . MSB 1EA 0, Q15 5%
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14.2.63FOC__UDCFLT (0x4098, 0x4099)
# 14-116 FOC__UDCFLTH (0x4098)
A 7 IG |5 [ 4 |3 [ 2 [1 [0
ES FOC__UDCFLT[15:8]
KA R R R R R R
Sl 0 0 0 0 0
% 14-117 FOC__UDCFLTL (0x4099)
A 7 IG |5 [ 4 |3 [ 2 [1 [0
S FOC__UDCFLT[7:0]
KA R R R R R R
XA N 0 0 0 0 0
FB B R Ej:
JEPOL JF BB
FOC Hiyff SRRH JERAE, EBUS GLEUHER, 7T DLHE: ADC i
[15:0] | FOC__UDCFLT
18 2 (BRZRH AN HIRE > ) B id@iE 14 (VCC N EHLE 4 )
BUEEHE (0,32767)

BB RLE 16 4Rk ADC . ADC FHi/ETEH 0~5V, HIREZZHIE M/ RGN 030V,

FOC__UDCFLT & 19661 (0x4CCD) , WIEtZ i = 19661/32768*5*6 = 18V
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15 TIM1

15.1 Timer1 $#{Ei5EHE
Timer1 GL& —> 16 £ ErHEUR A E i 2580 —AN 16 A7 [ B B e 8%, PSR 2%
(B B 5 R B . Timer1 F222H] T BLDC HUWLI 7 il IKAN K I P45 . Timer! BAA W1 R 4F
P
1. 16 A7 vk B R A e i 2% A T 10 SR R RS B 1 YA AH T (R 1), BR T
TCIRIER: 60 FELEIL B[] o A1 AT LUAE Ay AL SR T 1) 5 s 4 AR 421
2. 16 DL bk H E R A T O A I T B A ], DA A S 1 SR
WSS T) A7 5 A 1 ] )
3-bit PTG T2 73 AT P S I 5 RIS Bt AT 43 33
TATAZ 5 [ P TR RRAE LB AR 4
D7 IRE T A 5 DAL AF 5 2H A 10 4 i R L I 7 2
Hh T A A
a)  FEACE AR L
b)  EHEE I A i
c) HAHFAF P
d) A7 B AR
e)  LEULHE ML A
Timer1 NH#E a1l 15-1 .

o g > W

position|
detect

counter
overflow

position

detect
to

CMP&DRIVER

& 15-1 Timer] H#45H
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BRS

BCCR
POTF [ BCCR |
O] CNT RESET g
[WITF | -
1

C] k -
S S BCNTR
CLOCK CEN BOIF
————p» COUNTER | ——
PSC CONTROL clk psc W
P _Ps .

dat dat COUNTER ROIF
ata update
BDIF
) > a4

Bl 15-2 R0

Timer1 A& — N3 dids, —A 16 A7) BT EEA E R 4%, — A 16 A7) it B EEUE R 4% .
15.1.1.1  SRiEHIEE

I B A F T A A I R A B AUE I AR T RO B, R SR RGN B AT 2 A
3 3idsH TIM1_CR3[T1PSCH= ], Alikds 8 F i st X MEHar A7 S i b as, 704
FHU o SLZ AR USSR, BT DAL A 5 A T I 2% R B 30 7 IS 2R AN AR I SE S 0 AR 2

p i i A AT DA R AU B

fok_ont = fok_psc/PSC  (fok_psc N RS B4 )

R R Gi B A 24MHZz(41.67ns)
% 15-1 2174 PSC AN [a) Dk 37 ) Hef 4

PSC ZH(16i#41) | CLK(Hz) PSC ZE(161#1) | CLK(H2)

000 0x1 24M 100 0x10 1.5M

001 0x2 12M 101 0x20 750K

010 Ox4 6M 110 0x40 375K

011 0x8 3M 111 0x80 187.5K
15.1.1.2 EFRERE

REAEN /AT A 16 A B EUW 588 TIM1 BCNTR. 4 5 Fh HAFHE 5 7= 40,
TIM1__ BCNTR 41 (S0 B i A7 B 3R 75 4795 TIM1__ BCCR, [A]if TIM1_ BCNTR & &3 H -
BT FHHE S5 U T DR AL BRI S - PDIF 832 #fH 54 WTIF, f TIM1_CR2[T1BRS]%E#.
JItEA, TIM1_BCCR $ifi 3 ) 5 (A7 B ke P A i P S A A 2 TRD R IS ), st 2 PP L e e 60
JEE AR TE] o JXANESF B AT DLE T TIM1_ CRO[T1CFLT] 5 5E HIRBORIG-F8, 15 60 FE kR 42\
TIM1_BCOR #ff#%. @R TIM1__BARR H3h%#HfiiFe (TIM1_CRI[BAPE]=1) i, TIM1_BCOR
B N TIM1 _ BARR #4785 .24 TIM1__ BCNTR 1HUE% T3 /7 4% TIM1__BARR )% {EHR,
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SRR AR R, 2 BB, A BT, AN B L PRI BOTF B 1, Hit
HT A AN EHIFIA A AT RESRBIH, AR 3RS %, —EIPE] OXFFFF 3
. ERErITRRC BOIF B 1, B %,

TIML BCNTR

ey
7 g
y -

0 xFFFF OverFlow
BOIF Setted

Force Commutation
Disable

BCNTR->BCCR
BCOR->BAAR Force Commutation
BOIF Setted |/

TIM_BARR fm — — — — /4 —\— ————————————————— —— —

A i

0x 0000 f f

Reset by Reset by
PDTF/WT IF PDIF/WTIF Restart by Sof tware Restart by Sof tware

15-3 FEAE I 25 1H 0k T K
FhEl (TIMI_IER[TIMAME]=1) i, JEAER 2 1) BCNTR AN i TIM1_CR2[T1BRS}#%
HIEAL, Wi BCNTR Lii & A7 .
15.1.1.3 EEHENEE
HERER IS A 16 A B S 5EE TIM1__RCNTR. %4143 TIM1__RARR KJ#5E
fEI, P24 B, E#vEr S P Whric ROIF & 1, TIM1__RCNTR &%, MEHEREN

TIM1_CRO[T1RCEN]#:E%, HE#E M #% b3 1E. A7 B F4F PDIF A4l F 4 WTIF A LA#E
TIM1_CRO[T1RCEN]#& 1, i #E M4 E 3 =R Aa T

A
overflowoverflow overflowoverflow
TIM1 RARR |=BCOR* CSEL Y v .
1 1

TIML RARR|=BCOR%BSEL__ | _ _ } S R

0 A A t>

PDIF WTIF PDIF WTIF
15-4 BHGE N S THEBOR R
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15.1.2 MRHSSHYEREFIREE

P0.2/P3. 7/P3. 6

O] TIx 0 from GPIO 5 s BN
P1.4/P1.6/P2. 1
0 TIx 1 from CMP|, > FILTER >
FALLSEL
[TIS ] I

] 15-5 I\ 5 I RIS S
TIM1_CR3[T1TISHE B ML E 5 AR B L8y CMP0/1/2 (e Lsh#lfz) &2 GPIO
(HALL f£&38467) o« A4 CMP_CRA[HALLSELJiE 7] LAk GPIO KiE T P1.4/P1.6/P2.1 (I
RERERE A 10 HALL f5 S 5N ) 1652 P0.2/P3.7/P3.6. TIM1_CR3[T1INM] AT e F2 75 %l 715 5
HEATUENE . £ CMP_CR3[SAMSEL] B 1% & Xl A7 15 5 it 77 2.

15.1.21 Bl

ook U T UL
INMx 00 | 101
Before filter
After filter
D S
8clk

Kl 15-6 IR AL P &
JEVE IR ARYE TIM1_CR3[T1INM]5 CMP_CRA[FAEN]A] & FRUER ik 55 v 8/16/24/32/64/96 It
ol R A N o (E BRI T RE, RIS 115 5 2 LR ET 15 5 OKREAEIR 8~9/16~17/24~25/
32~33/64~65/96~97 Il & .

15.1.2.2 R#
CSOND & | CSOND CSOND | CSOND
Ll Y Lad
Lotfdelay Loffdelay i Lofraclay Lorrdelay
PWM out
PWM ON Detection interval
PWM OFF Detection interval
> < ». > <
CSOFFD SOFFD CSOFFD CSOFFD

15-7 At X 8] B
TEF B 2SR AN, REEE SR TI2/TIM/TIO KJ&ET thiids CMP0/1/2. 323
A MOS TFIGH B IFEMT, LA LB AR £ (R S IR M8 BN [B) R AESR B ASE s R A5 5 L
PWM 4 (IR, @it %8 CMP_SAMR[CSOFFD]FI[CSOND]LA K CMP_CR4[FAEN], & LLif~5
SRAE DX T6] FRJ BT [
TEAIRAEIX A E, 1§57 29.1.4 &7
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15.1.3 {SEEWEH

TI0

TI1 EDGE PDIF

DETECTOR
TI2 ci0

oST | A

BDR1/2/3

/4/5/6/17

Bl 15-8 A B o il J5 HEAE %]
SEYRAE 2547 3541 TIM1_DBR1/2/3/4/5/6/7[CPE] LU 4 MIRLAE 5 HOATAHT, 24 AHIBIAL (55
TI2/TI/TIO B S BISRET, TIIIAL 5T, A BRI 4r 4 PDIF 58 1. 1 TIM1_CR4[CST]
I TIM1_DBR1/2/3/4/5/6/7[CPE]HINiF -

CPE 000 001 100 111 <
TI2(W) \ B
TI1(V) L
T10(U) \ \ [
position f f ﬁ f
detect No Detect Detect U phase rise Detect U phase ;:Z:T;DZZEZ
< - > dg > falled < d(‘tcéti()n >
B 15-9 i B ks M it e 1B
TIM1_DBR1/2/3/4/5/6/7[CPE] ¥ 52§ N I R Wi T
CPE b CPE EiB
000 0 100 | il U AH R B, U AR R LA 23 e

001 | #ardll U A TR, U RO LEE S RE | 101 | Al WA L THAT, W R R b 2 A g
010 | kil W AH T By, W AR B LG A fdiaE | 110 | Al V AH N B0, VR R L A i A g
O | A&l VA ETHAY, VIR LERER A RE | 111 | R I =ARXGHT, = AR B Pl o i g

15.1.4 #atEEH

OPS
TIM1 CR4 |wr signal
uPD] > , s/e/t
Reload timer overflow event for reversing timing 01
WTIF
PDIF " — »LCST]
x— 11 DRV_CMR

15-10 B \HFHER
A EAE R TIM1_DBR1/2/3/4/5/6/7 H Fil i - i 4% il 45 = 4t 213k 345 DRV_CMR, SZIL
T IREN A . HRAH S B TIM1_CRO[T1OPSLE# k5=, 7T LLEFEH Ak, Ek e m 3%
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v A BN A Ak . BAHFAE R AR S, BAH TR W AR IE WTIF B 1, [R5 TIM1_CR4[CST]
£ 001~110 28], CST xHEIM—. Tk FEFRE, i1 TIM1_DBR1/2/3/4/5/6/7
AR E 2 508 3] DRV_CMR.
15.1.5 Timer1 FalR
Timer 5 5 M Wi SR :
1. FEARE I A0 by
2. EHCEI AN L
3. HHFEAT
4. SLERIEEAE
5. BFMEHR LW
BCE TIMA_IER X S A B fd B A7 nT LA e R A BT =K
ot ||
)

== ==
=ll=li=li=]
—| = ==
[eoliesl BN leol il

timl intr

— 7

|
oo
— | —
=

esifies}
oo
==
[eoiies)

K& 15-11 TIMER1 s
15.2 BLDC AiKIREh

Btxf BLDC 77395, Timer1 Bl t#i#s CMPO Al DRIVER EEsLBLAN T Dy fie -
H 2hid 3% 60 FERERE A, B85 1E A 60 FE SR ]

BRI BIAL B S S, A E B3 H] A

H SRR, BIZESLIRNE] A, 452 0k bR A 8RR

H B2 AU AL e o) 24 AR TR I [R], - SEBE B4

$#:% CMP_CR2[CMPO_SEL], Hzhfzlt % CMP0/1/2

A% E HLR A 5 7E PWM ON/OFF HAIE] (54, {55 e $R I

F:% DRV_CMR #if74%, HE 0% 3 4 6 i PWM % th

N oo o A~ w bd -
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15.2.1 75iEIRThRY7SSimtE

STATUS1

STATUS2

STATUS3 STATUS4 STATUS5 STATUS6 STATUS1
(CST=001) (CST=010) (CST=011) ST=100) (CST=101) (CST=110) (€ST=001)
TIML 1 TIM1_DBR2 TIM1_DBR3 TIMITDBR4 TIM1_DBR5 TIM1_DBR6 TIML 1

15-12 73R BY7< LR tEEl
TIM1_CRA[T1CSTIZ HAPRZENL, HACIRE 0l FHuth R PPRES: IRE 7 T HE S sl

ME, Wiz, WEh, BaETEe: RE 1~6 AT/ P A, HbshifEE, IREN CST &
Han—.

ARZS 1~7 KR TIMI_DBR1~7 F5f£ds, S¥Hs R Am, AR FE TIM1_DBRx 2
H 3 E4i 3] DRV_CMR %1728 CMP_CR2[CMPO_SEL], Szl #kH AL
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15.2.2 FHiRENRITIERIE

A g HTBOTE

605 I AT (8], BAAR, B UN¥AS:  J
TEN 2, AP B 60 HR i e Al

60/ FkH A [A], BCNTR, #
A5 B B R A7 HIBCCR

o A BTN ] CE A A
B BE R EEMR, RONTR

-«

S RHE I (1
B I B gesbigonre. e VIR ROTE

< >

A

W] i i FP TBDIE/ROIE
15-13 BLDC FJ LA 53

15.2.2.1 60 ERE/ERIE

TIM1__BCCR %47 #& ] LMk - — K1) 60 BE gt ). 1% & TIM1_CR2[T1BRS]=0, #i3kM
U Z AR ], 158 TIBRS=1, 35 VA BRI = 2 [ frg st ]

TIM1_BCOR 5724 (R AFUE I J5 (1) 60 FEes4 S a], B 60 FEHEEm ). TIM1_CRO[CFLT]RI %
LT 1/2/4/8 4 TIM1_BCCR ‘715735 TIM1_BCOR.

J7 RN, FRAE 60 B HEERE] TIM1_BCOR SR St BRI 18] 47 & Th 2 3k (i it 1]
DA B i ) 45 AR PRI ] o

U IREEAE I A% H 2L RE(TIMA_CRA[T1BAPE]=1), 243 A 5E I s [ or L AGHII 1 B AR
HE AR, TIM1_BCOR [{E#AE1% 3] TIM1_BARR, LAz s it .

15.2.2.2 60 EEEEIIAiE

HLIE PRl shif ik, —REAE4Al 2 J5 1% 30 P AC A5 B nl A B3t 2 5 (ZCP, Zero Cross
Point) , AN BERMHEF. BATEHA 540 60 FEARE AR o5, WAL I,
i BT SR A . 12 B TIM1_CRO[FORC]=1 {5 filHeAH Th B , 75 /T — I HAHIS , HeAl F4F WTIF
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fETHEE TIM1_BCNTR iEZ I EF 46114, A TIM1_BCCR ##i3k TIM1_BCNTR i+ 41H,
St yEB I, 1B 60 FEIEUER R4 R 7/E TIM1_BCOR. WA sh3:E e ligE
(TIM1_CR1[T1BAPE]=1), A EN #8470 TIM1_BCOR MI{E %N TIM1_BARR. #niSE et
A5t 60 FEMAREE Kl B3t % 5, TIM1_BCNTR 5 TIM1_BARR LL#VLECIY, HEA &I 2% ik
HHbRic BOIF B 1, #EATSRHIHR, BRi4028 TIM1_BCNTR &%, HA2 A 3hEHFahit5.
GE: REHHM 2 )5 60 B2 RN EIE % 4, BIE TIM1__BCNTR>TIM1__BARR, A2 55l
#uAH, BOIF ASE—) o WiAAE Rk AHIIEE (TIM1_CRO[FORCI=0) , 4
TIM1__BCNTR>TIM1__BARR, lifibric BOIF &—, A2 Eshsndl#efd. v LAZE R PR TRl
TR A e I 8 _E i RS ] BOIF ANAL LA I ibic PDIF BEAT F3lAr - S I 28 R 2E b
WEFIEE, A AFEFI AT, &2 PP % TIM1_CRO[T1BCEN]E 1 54 & ihit

15.2.2.3 EERFRR

M2 G, BT R Sl NS, BERHZA R HR e B T A S M B R
FYRELH GND, fELLREY, Mo RSB0, bR 25 samm BN SR E S,
R ENRE T O B R A . SRR R, AR BRI A R bR i BDIF

L9 BERON 1B TIMA_CRA[BSEL]% &, A Bi#ifiF=BSEL/128*60

15.2.2.4  REINENSIERYAE

R Z SR E] ZCP (R BEASM SRR A |, WU IRAE K 1F 15 B ¥ ZCP E4uAH (¥
[EIFEAT VRIS, 4TI a8 oR, BEAF A A, 725 N P kb ic WTIF.

ZCP B3l F R (a8 TIM1_CR2[CSELJtE, Axl: A E=CSEL/128*60

15.2.25 iZiERR
22 29.1.1.2 B R -
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15.3 Timer1 =22

15.3.1 TIM1_CRO (0x4068)
# 15-2 TIM1_CRO (0x4068)

fir 7 6 |5 4 3 [ 2 1 0
%% | TIRWEN T1CFLT T1FORC T10PS T1BCEN | TIRCEN
KA RIW RIW R/W R/IW RIW RIW R/W R/W
LA 0 0 0 0 0 0 0 0
FB | B ik

fE#:4E TIM1_CRO i, TIRWEN 44405 T1RCEN [F] W] #:1f,
T1RCEN A feflige Mzt ik, fife TIRCEN Fxf TIM1_CRO 5 0x81,

[7] T1RWEN # |- TIRCEN 75 0x80.

ZfrE A fgiks] 0

A IR T 18 ek %

X ANHAHI ()12 J5 419 60 FE I [a] )
00: 1 AMHAH i} fE]

01: 2 M A1)

10: 4 MARIN A1)

11: 8 NHAHIN RIS 1)

[6:5] T1CFLT

60 JiZ sif il A fi BE

e ECSNEE GG, AEERE 1 izh, 2 60 i AR
[4] T1FORC il

0: %tk

1: flifE

HAR R A5 5k %

%+ TIM1_DBRx [ DRV_CMR &4 ffil & 15 5

00: % A*+ TIM1_IER[T1UPD]S 1 53 7] TIM1_CR4[T1CSTI5 A
I ek

[3:2] T10PS (£: TIM1_SR[T1POP]=1 i, PWM [ #AiffifaE. #I DRV it
B 1 Lk A R B A %)

01: FAE I &5 FH T 4R I T T A Fy = i o S0 4%

10: A7 B ARSI < ik I A

1. fRE
B I AR T B R
[1] T1BCEN 0: 2tk
1. flife
o T1RCEN ERET R0 B A
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245 TIM1_CRO[T1RWEN] A It} 5 4 #¢ #: /F TIRCEN. f# fi
T1RCEN %% TIM1_CRO 5 0x81, #Ei- TIRCEN 5 0x80. fif
PEROAL B AT A PDIF Al F4F WTIF w] 5 3558 TIRCEN.
MEHE R AR LS, TIRCEN BEHE % .

FHER MAME fA5)5, TIRCEN (R {4 [ 2h{d G A1t ik o fig

15.3.2 TIM1_CR1 (0x4069)

# 15-3 TIM1_CR1 (0x4069)

Az 7 6 |5 [ 4 |3 | 2 [1 )
L # | TIBAPE BSEL
H R/W R/W R/W R/W R/W R/W R/W R/W
5 AE 0 0 0 0 0 0 0 0
FB 2R Eii1p)
TIM1__BARR Hzh2E#d A
HRESE, LA e 2R AN BT SH el s Bl A B AR, K 60 RBEskvE
EFSE TIM1__BARR #1788, (TR zep B 1) 60 FZ 5m i B AH )
[71 TIBAPE | BARR 1 2880 2 T a2 MAME B0
0: 2
1. iR
B SR M IR PR
WAl 5 BRI A EE (A , 76 B il B2 I B 18] B, ASAS I A\ %
[6:0] BSEL

AR B A =BSEL/128*60
Faialr, BERCERR A T RETC R

15.3.3 TIM1_CR2 (0x406A)

#* 15-4 TIM1_CR2 (0x406A)

A 7 6 IE [ 4 |3 2 1 o
HHR T1BRS CSEL
RKH 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
TB ZR iR
FEASE I 4% AL IRk
7] T1BRS T MAME f6E)5, IR Tot, FAER % BCNTR Hitilid BCNTR
R AL
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0: HAHFMFE AL
1: A E A ISR A
T £ BE IR A%
[6:0] CSEL AL E A N b A e, 223d CSEL X R B2 Ji 4 AH
A HA i FE=CSEL/128*60
15.3.4 TIM1_CR3 (0x406B)
% 15-5 TIM1_CR3 (0x406B)
Az 7 6 |5 | 4 3 | 2 1 I
gL RSV T1PSC T1TIS T1INM
KA R/W R/W R/W R/W R/W R/W R/W R/W
FEDALE| 0 0 0 0 0 1 0 0
FB P iR
7] RSV ORE
5 IR 8% IR A 20 7 4%
FAF 5 SR GE Bh AT N 33000 Sy 3 A a2 ) 8 0 2 38 I 38 1 Y B o (BB R 4
iR 24MHZ(41.67ns)
[6:4] T1PSC 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)
MBS SN (TIOMTIN/TI2) %
00: GPIO HiAN{ES. (M4 CMP_CR1[7]it# P1.4/P1.6/P2.1 it
[3:2] T1TIS P0.2/P3.7/P3.6)
01: Lk (CMPO/M/2) IHIHE S
1x: TRE
MRS5S TIOMI/TI2 (R TR . S NS S IRk e N TR e, 24
VEWE S JERR . SR A ARYE CMP_CRA[FAEN] 52 T 4 fi5 .
B &Gl £l 24MHz (41.67ns)
FAEN=0 It} :
00: AJEK
(01| TINM 1o, g 4mbersaim, 8x41.67ns
10: 16 4R E I, 16 x 41.67ns
11: 24 ANEFERE I, 24 x 41.67ns
FAEN=1 i, I 4 f%:
00: ANyEJK
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01: 32 MBiEN, 32 x 41.67ns
10: 64 M E L], 64 x 41.67ns
11: 96 I EFH 1, 96 x 41.67ns
15.3.5 TIM1_CR4 (0x406C)
# 15-6 TIM1_CR4 (0x406C)
Az 7 IG |5 | 4 |3 2 [ 1 )
4 FR RSV T1CST
K R R R R R R/W R/W RIW
Sl 0 0 0 0 0 0 0 0
FE B iR
[7:3] RSV R
HAHARAS AL
R AHLZE A A R 25 2 B R[] i CPE Al DRV_CMR (TIM1_DBRX) ;
2 CST 1E 001~ 111 4RZ, timer1 £ B3 LLEE CMPO/M/2 [1ffie, HR4E
X RCRAS ) CPE e ELic# rI B e s 1k
[2:0] | TICST | 2 CST 75 001~ 110 kA, S7EE M FFHFLEARI H B0 n—

CST TIM1_DBRX CST TIM1_DBRXx
000 0 100 TIM1_DBR4
001 TIM1_DBR1 101 TIM1_DBR5
010 TIM1_DBR2 110 TIM1_DBR6
011 TIM1_DBR3 111 TIM1_DBR7

15.3.6 TIM1_IER (0x406D)

# 15-7 TIM1_IER (0x406D)

(A 7 6 5 4 3 2 1 0
R T1UPD | TIMAME | RSV T1BOIE | T1IRUIE | TIWTIE | T1PDIE | T1BDIE
A w R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
FB B iR
4 TIM1_CRO[T10PS]=00 Kf, #fFxtitbAr’s 1 fidk Fdifbhu. 1t
[7] T1UPD BSR4 R .
FahpiAfdRe
fEREE, FEAS G I 2% A 3500 I s AF Ao (1 e i 85 o RN R
FAER 21 BOCNTR A TIM1_CR2[T1BRS|ZHIE 7, 1M
tH BCNTR L HE 7.
[6] TIMAME I ER S AL TIM1_CRO[T1IRCENIAH HBEZME 1, R
IR AE.
HEHEM 251 RCNTR R g F s FfE % .
HEHER 251 RARR N2 [ sh g,  Hodid BaE gk
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0: Zx i Fahi
1: fHREF BN
[5] RSV PR
FEA ST I % v v I A
[4] T1BOIE 0: 2% 1k b3 b
1 ffifg bbb
IR R v v O
3] T1ROIE 0: £k 1k 5 4 28 s o
10 RE H T AR L
BN R T A A
2] TIWTIE 0: 4K 15 AR ¥ el
10 SRS NI
o7 BB R0 e B
(] T1PDIE 0: A 1Ao7 AR WU e
10 fSRefor BRI b iy
J# S 45 o P T £ i
[0] T1BDIE 0: &% 11 utge ey
10 fdRe Lb i b
15.3.7 TIM1_SR (0x406E)
# 15-8 TIM1_SR (0x406E)
hr 7 5 4 3 2 1 0
#F | TIPOP | RSV RSV T1BOIF | T1ROIF | TIWTIF | T1PDIF | T1BDIF
KA RW R R/W0 R/W0 R/WO R/WO R/W0 R/W0
ERAL 0 0 0 0 0 0 0 0
FB £ ik
DRV T8t i F 0 fil R B A 4 18 ik
b IhiEe RAE TIM1_CRO[T10OPS]|=00b (¥ 15 N fil kA& 4 ) i A2 28 iz
AEJ5, DRV TGRS b SO loR B 4, BIAt s 1E 5 8k B 0k F5
AT, 48AE TIM1_IER[T1UPD]EE TIM1_CR4 i, A&7 ZIMEIE, i
71| TIPOP sy DRV 14038 2 b RIS A 4. R AT LA 4t TR 52 46
PWM %, /b i I
0: AMlife
1. flife
[6] RSV bR
5] RSV (3
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(4]

T1BOIF

FEAE I 4 b P bR g

FEAEWS #5 F)_ BN, 24 TIM1_BCNTR 1138 1I{H5 TIM1_BARR #5747
SELCAILRC, BDRAE BRI AL AR E 1, B PHS 0.

0: JEHMEAE;

1. REFRA.

(3]

T1ROIF

HHER g8 b bR il

2 TIM1__RCNTR 272265 TIM1__RARR %77 2% 18 ELEC VT FC RS, BP
KA LS, TIMI__RCNTRIEZE. A hifEfFE 1, d#HE 0.

0: THFMFRA:

1: bBHEFRA.

(2]

TIWTIF

AR S AR i

24 TIM1_DBRx % /7 #3541 %] DRV-CMR #1788}, P EBAnsEdlr. #%
PLETEAEE 1, BRSO,

H: 4 TIM1_CRO[T10OPS]=00b, B[ Hy#fF et int, kst WTIF
51, W AR AT

0: THFMFRA

1: AR A

(1]

T1PDIF

o7 A A i

BEAMLEES (TI2,TI,TI0) 5 TIM1_DBRx[CPE]AH A A 7= Az A B A I 5
el ZALHREEE 1, HEE 0.

0: LHFIFRA:

1: (BRI RE.

(0]

T1BDIF

R B0 2 R b
WA G T S0 B SR 1, SR P2 P T AR B 1, e pE
i# 0.

0: EHMRE

1. LERFRLE K.

15.3.8 TIM1_BCOR (0x4070, 0x4071)

%% 15-9 TIM1 BCORH (0x4070)

fr 7 |6 |5 | 4 |3 | 2 |1 [0
4k TIM1_BCORH
Byt R/W R/IW R/IW R/W R/W R/W R/W R/W
XA (e 0 0 0 0 0 0 0 0

* 15-10 TIM1 BCORL (0x4071)
fr 7 |6 |5 | 4 |3 | 2 |1 [0
4 Bk TIM1_BCORL
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
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T’

AR

iR

[15:0]

TIM1_BCOR

I EREE A TE IS 48 T BB E B
TIM1__BCCR JEJ% 5 (18, B 60 F i@ i A (1 S i

15.3.9 TIM1_DBRx (x=1 ~ 7)(0x4074+2*x, 0x4075+2*x)

TIM1_DBRx (x=1~7)43 %} 5. CST=1/2/3/4/5/6/7 I} )44k . i LA TIM1_DBR1 AI-24
TIM1_DBRXx 247 %%,

# 15-11 TIM1_DBRIH (0x4074)

A 7 6 | 5 | 4 3 2 1 0
AN RSV T1CPE TIWHP | T1WLP | T1VHP | T1VLP
KA R R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
* 15-12 TIM1 DBRIL (0x4075)
(A 7 6 5 4 3 2 1 0
G T1UHP | T1ULP | TAWHE | T1WLE | T1VHE | T1VLE | T1UHE | T1ULE
St 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 By iR
[15] RSV RH
TALAE S TIOTI/TI2 S N AR P 5 15 RE 1R ¢
IXSEA7 B 48 e A B A I N5 5 AR, R pR ) Le s 1E,  [FI %
A O LU B 23 A BE o T SR NAS S TR A R A2 T ARk, R AL BAS I AL .
CPE ik CPE ik
000 0 100 | A U AH R B,
U AT B bb 55 234 R
[14:12] | T1CPE
001 | A& U #H LT+, 101 | #&00 W AR BT,
U FHX N B3 84 e W N LB A e
010 | A& W AH T B, 110 | A& VAR R,
W AH X N L A g A V FHAE N B 2 A fi
O | A&l V A7 _ETHA, M| K= ARG,
V AN b 2 A e R  BE A R A R
W AH b Mrdan B B
[11] T1WHP 0 _‘IEJ_EE;SF‘E‘&&
1: KHEPHER
W AH T #rdan A
[10] T1WLP 0 _‘IEJ_EE;SF‘E‘&&
1: KHEPHER
VA A S A
[9] T1VHP 0: M= FER
1: KA
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V FH T M g A
8] T1VLP 0: HHETFER
1: {RH AR

U A M4 i 1
[7] T1UHP 0 %%EF‘%A&&
1: [RH AR

U 8 S M4 H AR
[6] T1ULP 0 %%EF‘%A&&
1: [RH AR

W AR M A e
0: KMI--ZE b4
1: JFJa--fEResm
M. 2 WLE 1 WHE [FRf 9 1, WA E BRI, RN B SiASE X

[5] T1WHE

W A M4 A5
0: K MI--AE L4
1: JFH--fERER
HE: 2 WLE M WHE [Fif 9 1, WA ETRHREAMaH, R E 3hiEASEX .

[4] T1WLE

VA A e
0: JKCMI--ZE k4
1: JFa--1EfEs
d: X VLE M VHE R 1, VA E R EAMGE, RN A3 AGEX .

13] T1VHE

VA M A e
0: JKCMI--2E k4
1: FF)a--fREf
e 4 VLE A1 VHE FIRA 1, VA E R EAMG R E 3 A GEX .

2] T1VLE

U A LW i 3 e
0: JKPHH--2% 1E4
1: FF)E--{REf
d: 24 ULE F1 UHE [FIR 9 1, UAH B W EAMGH, [FIE B 3hid A SEX .

[1] T1UHE

U AH M s e
0: XH--Z5 b4
1: TP - red
: 4 ULE #1 UHE [FB28 1, U A B RHEAMG H, R E S ASEX .

[0] T1ULE
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15.3.10TIM1__BCNTR (0x4082, 0x4083)
# 15-13 TIM1__ BCNTRH (0x4082)
A 7 IG |5 [ 4 |3 E |1 [0
B TIM1__ BCNTRH
S| R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
# 15-14 TIM1__ BCNTRL (0x4083)
A 7 IG |5 [ 4 |3 E |1 [0
B TIM1__ BCNTRL
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SALE 0 0 0 0 0 0 0 0
FE& E S iR
FEAGERT A THEUE, T 60 FE R 45 AR B R B THE
T
HahEUF (MAME=0) :
[15:0] TIM1__BCNTR TIM1_BCNTR H R #& TIM1_CR2[T1BRS] 3k it £ & {7 ¥7 .

TIM1__BCNTR _E#iA2xf# TIM1__BCNTR = H it
FHEXT (MAME=1) :
HEgi@E TIM1__ BCNTR _E## TIM1__ BCNTR & ¥ iH3L.

15.3.11TIM1_BCCR (0x4084, 0x4085)

% 15-15 TIMI__ BCCRH (0x4084)

fir 7 IG |5 (4 |3 E |1 I
S TIM1__BCCRH
KA R/W R/W R/W R/W RIW RIW R/W R/W
SAE 0 0 0 0 0 0 0 0
% 15-16 TIM1_BCCRL (0x4085)
fir 7 IG |5 (4 |3 E |1 I
B4 s TIM1__BCCRL
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 £ iR
T ARFEA e I A 1T AE
B 1IN (MAME=0) « i 8 B Ay B KG W  f o
[15:0] | TIM1__BCCR PR A, K EALRTITHEUE £ 2 BCCR #4745
FAHR (MAME=1) « LA EI BN ERAE L O, 155
PLRTHITH S /7 2 BCCR % /7 8% -

15.3.12TIM1_BARR (0x4086, 0x4087)

% 15-17 TIM1 _ BARRH (0x4086)

fiz 7 IG |5 |4 |3 E |1 [0

4 Bk TIM1__BARRH

A R/W R/W R/W R/W R/W R/W R/W R/W
SAifH 0 0 0 0 0 0 0 0
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% 15-18 TIM1I__ BARRL (0x4087)
AL 7 IB |5 I |3 | 2 [1 I
4Ty TIM1__BARRL
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
FE& B iR
FEAR 52 I} 2% 1) FE 2 A
[15:0] | TIM1_BARR MILAE I 2SR B 25 T BARRZAE 2 (e, BRI AE B i,
F RS £

15.3.13TIM1_RARR (0x4088, 0x4089)

# 15-19 TIM1 _RARRH (0x4088)

fr

7 IG |5 |4 |3 [ 2 |1 I
HFR TIM1__ RARRH
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
F 15-20 TIM1__ RARRL (0x4089)
fir 7 IG |5 (4 |3 E |1 I
HFR TIM1__ RARRL
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SN 0 0 0 0 0 0 0 0
FER LR HiR
AT BT E B
Y EHE N BT BUE S T RARR ZF A2 s iffl, BN A bbby,
A T EARIE %
[15:0] TIM1__RARR B (MAME=0) : e AH 044 7= A5 K SR 70 BE A 5% 2 1) 3

(TIM1_CR1[BSEL]) ¥ #%| RARR; 17 B A& I =5t 7 Az i g 45k
1 68 R (TIM1_CR2[CSEL]) ¥ #1 ¥ RARR.
FEHERX (MAME=1) : RARR A& H 30 8E

15.3.14TIM1_RCNTR (0x408A, 0x408B)

£ 15-21 TIM1__RCNTRH (0x408A)

fir 7 IG |5 (4 |3 E |1 o
2R TIM1__RCNTRH
KA RIW RIW RIW R/W R/W R/W R/W R/W
oA 0 0 0 0 0 0 0 0
# 15-22 TIM1__RCNTRL (0x408B)
fir 7 |6 |5 |4 |3 E |1 [0
2R TIM1__RCNTRL
E] RIW RIW RIW RIW RIW R/W RIW RIW
SAE 0 0 0 0 0 0 0 0
FR ER iR
HHGEM SRWTHEUE, TSR BRI TR A zep B AR I R £
15: TIM1__RCNTR e et 1ok b
[15:0] e FAIMS T, RONTR FUid b ifefhise
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15.3.15TIM1__ITRIP (0x4098, 0x4099)
F 15-23 TIM1__ITRIPH (0x4098)
A 7 IG |5 [ 4 |3 [ 2 [1 [0
E4 i TIM1__ITRIP[15:8]
K R R R R R R
SAE 0 0 0 0 0
# 15-24 TIM1__ITRIPL (0x4099)
A 7 IG |5 [ 4 |3 [ 2 [1 [0
SR TIM1__ITRIP[7:0]
gt R R R R R R
SALE 0 0 0 0 0
FER LR iR
JEBL JE R BELR FIR
2 DRV_CNRT=0 i}, Mo RE2E iR, S8k 5 fh ek
[15:0] TIM1__ITRIP F. il ADC Sk 4.
H{HYsH (0,32767)
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16 TIM2

16.1 TIM2 ¥&{FisE

TIM2 3£ T AERE
1. AR 4 PWM sy
2. H timer £ KA PWM F) I HSFRESERT E], AT T 5 PWM (528
3. i counter ;KA ARLE 17 PWM ANH0FT 55 i ]
4. QEP&RSD #5x: 1E28 gifith 45 Sl XU A5 X
5. PR KOMRGHEEAU T, AIE .
TIM2 3= F A 45
1. 3-bit R R o AT 0] AT HCE R B AT 4340
2. 16 e B EE AT A, T B A A S 1)
3. M6 N L N TS, A TN counter £, QEP&RSD AL
3 THEUN BRSNS 5 1A R
4. HNIEB IR
5. Wbk
6. By PWM
7. hirsE A

16.1.1 S3SRERi=Hl

OIS TP AR AT R R N Bl o RS N 3 AL AR A7 PSC MR 8 frit s, mIik
8 M MR EL, WP RGIN B, BT IR BAE A A7 AR A by, — BEDRT, 2020
ASYRIN b AR, BT ARLIZAE FE A € I 25 AN AR I 37 70 9 R 4

THEER AR AT DL R 25

fok_ont=fck_psc/T2PSC  (fek_psc N ARG £

R R Gi B A 24MHZz(41.67ns)

K 16-1 274725 T2PSC AN[F) [P X R AS R (R I b AT

T2PSC ZH(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

16.1.2 11848 TIM2__CNTR BSiESHITEL

TIM2__CNTR H#{XAE T2CEN=1 B #E1T. A TIM2__CNTR (5 #4F & B UL 5 748
(MR, PR BT BN RERT BT S #E . FE2 TIM2__CNTR B, St i, D
Vo UEIT ZMRT T RAE, A3 I L B P 2 22 A ) 0
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16.1.3 &EHER
T20CM
oIk R ] - ovi 2R
™ cLock oc 9] tim2.
, ovmoL o> % N

P 16-1 % A2 5 FAE ]
AR YE TIM2_CRO[T2_OCMI% &, ALK ITH#Es TIM2__CNTR Az f#4s TIM2__ DR,
TIM2__ARR & e B H thise &5 = A A5 S, RIS P2 A A0 N AR T

16.1.3.1 TIM2__ARR/TIM2__DR BJiES

EHERH AT, TIM2_ARR/TIM2_ DR B MG ANy rafan. RiHS
TIM2__ARR/TIM2__DR ZFf7-#sh), BIRRFIETUEEERF A, 76 LS T2IF 8 i e85 1k
TAE (T2CEN=0) I, BEMEALIERIE T2 f7 a8

TIM2__ARR/TIM2__DR & —1> 16 (i % {748, BHAFLABANGFEY, BENMEFT, dHEER
UELE = 715 B N5 AR BN TR A A7 a8 T B A AL B R T ar et

16.1.3.2 BSARBESEESN

fi & TIM2_CRO[T2_OCM] = 0 i, %1 TIM2__DR > TIM2__ARR, #irthi {55 TIM2_OC
IHZ IR BLE TIM2_CRO[T2_OCM] =1 ¥, iR TIM2__ DR >TIM2__ARR, firth b (55
TIM2_OC 4% Ay F.

16.1.3.3 PWMEH

PWM #i i), i TIM2_ARR #tiE PWM J& #, TIM2_DR hE 54, 5L
=TIM2__DR/TIM2__ARR x 100% . fid & TIM2_CRO[T2_.OCM] = 0 i , 2% if ¥ %
TIM2__CNTR<TIM2__DR It 4 tHAIC L, s B e v, 247t 4cds  ic & TIM2_CRO[T2_OCM]=1
B, T4 TIM2__CNTR<TIM2__DR W%t & i, Rt CHF. 443 TIM2__ARR
i, I E S R .

16.1.3.4 HIESE

a) % TIM2__CNTR=TIM2__DR I}, A HCEILACSA:, hiibr &4 TIM2_CR1[T2IR]E —,
THEAR AR ST

b) 4 TIM2__CNTR=TIM2__ARR K, /=4 biiFff, dilsEr TIM2_CR1[T2IF1E —, it
HAREE, HITIREFTHL
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TIMZ CNTR 0000 X 0001 X 0002 103C X 103D X 103E 3000 X 3001 X 0000 X 0001

TIMZ2_DR 103C

TIM2_ARR 3002

TIM2_OC

(T20CM=0)
TIM2 OC

(T20CM=1)
T2IR

T2IF

A A
match overf low

P 16-2 4yt B
16.1.4 WNSSIERABGEN

TOFE
TI NEG
0 EDGE ¥
— TI POS
LR A DETECTOR,| T1_

16-3 i NAE 5 PEP AL A DIAHE &
TIM2 [ N1E S TI 3k E PO.7 B3 P1.0 30, i PH_SEL[T2SEL]HI[T2SSEL](Z% 22.3.14
B )WOE A2 T E Y TIM2 B A i o S NI A B2 o0 A5 5 EAT R P 8, SV A AR ks
I N B _E TR BE AL TR — R

SO T T
Before Filter i § §
After Filter § § 3
3 4011(1 3 4clk I 3 4clk I

B 16-4 JEPE AL P
FCE TIM2_CRA1[T2_FE] =1, {EREUEHTNAE, DEIH S 2 UERRIK 58 9 4 I B 31— T B
WEFE . DRI 15 T HLIEEHT 45 5 KRR AEIR 4~5 I e 3.
i1 TIM2_ CRO[T2CESiE #5144 i .
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16.1.5 @A timer {53}

T2DR  T2ARR
T20R
T2IR
T2IF

T2BSE clk psc

Bl 16-5 fa N\ timer A5 5 BEAHE ]

i timer B AT PWM {5 5 (1) 5 2 LL A1 . TIM_CRO[T2CES]=0 I, E&HEAHBHA~ EFF
WA, ETHERIR RN G Pk« TIM_CRO[T2CES]=1 i, EHFAHLHIA T
BEHT Iy 1 AT, SRR R] BT K s (RSP SED P E iR BRI, THEUE TIM2__CNTR
e AFNAFAE TIM2__DR A1 TIM2__ARR, HILLTHE PWM BOE R AR 2SS 5 mlik

FR YLD

1
T NEG A
T1_POS A A
TIMZ CNTR  XXXX ) 0000 )} 0001 ) 1038 X 103C ¥ 103D X 3000 X 3001 ¥ 0000 X 0001
TIM2 DR 0000 103C
TIM2 ARR XXXX 3001
T2IR
T21P
A A A
H level software H level period
start clear detect detect

Kl 16-6 %A timer #£:0 (T2CES=0) I} JF&

DL T2CES=0 Jyfil, FCE TIM2_CR1[T2CEN] = 1, f#ifgit4eds, iH¥sm Eits, 2 timer &
BN FIE —A BT CRERIEER0 , TIM2_ CNTR FEZIFFEBHEG AN BN IR
WIS, EER OO ECSEAR I SE B, I TIM2__CNTR B AE#E TIM2__DR, [Ai o WibR & A2
TIM2_CRA[T2IR] & —, TIM2__CNTR #%& [a] Eib % kil 2% A28 = A B e, 3%
TIM2__CNTR [{Ef7idE TIM2__ARR, [Eif ks A7 TIM2_CRA[T2IP]E —, TIM2__CNTR &%,
I EBIF LR

WIERAE timer AR MBI A EFHE, THEUA TIM2__CNTR #tiA %] OXFFFF i, K4
EvEgM, hbsd TIM2_CRA[T2IF]E —, TIM2__CNTR & ZHEHIT A5
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16.1.6 &@A counter {&3,

T2SSEL 0 TI_NEG 15

GPO7

:‘:)4,—_2>_L . TIPOS ||
RSD |CMPO —
mode | cyp1

GP10
[ T2SEL | |||II’ olk
T21F

T2PSC
e ]

T2ARR

B 16-7 i\ counter 15 30 5 FHAE [

Ef N counter BT, TIM2__ DR S8 Mk S 7 a8 Fls o ffam . WS TIM2__DR 75
AN, BURRAETRRE G AT, EILRHEM T2IP. EEFM4 T2IF B0 oH B A E TIE
(T2CEN=0) W& HI# 7 Fa+ . TIM2__DR &/~ 16 hiZifiss, HAmRLES Nmsir, M
BMNEFTT, B REE R T T ENE 2R B AT A A ST B 7o
e L

i\ counter i TR BE K PWM AN IR K. 4% FiH48s CCNTR 431
[ N PWM (A4, 785 TIM2_DR %58 (AR R, FEATHER T UE TIM2__CNTR #AENAF
i TIM2__ARR. HiAfE 8T8 . LB TIM2_CRO[T2CES]=1, #iA PWM {55 E7F
ARt TG T O 20, RZAMNE S 1T BRIEE A 20

LS 1 s I O
wees 4 4 4 4 4 4 4 ¢ xR S N

CCNTR(can’ t read) 0000X0001X 0002 X 0003 X0004X0005X 0006 0007 0008 0009 0000 0001
T o BB DEEDEOMEODEE0MEBOBHEE
TIMx DR 000A
TIMx ARR 0000 0016

TxIP

match

16-8 %\ counter 5 =i} 7 &

i & TIM2_CR1[T2CEN] =1, fERETTHEES, TR L4, S il B (= S8 — M E Rk
B, TIM2__CNTREZEHEHIF I 4N ESHERIEEE, L HTHEE CCNTR it
HAEm—, HitEELE) TIM2__DR BOER HArAE, FEATH AR THEUE TIM2__CNTR #ifr it
TIM2__ARR, [AiF#ikric TIM2_CRA[T2IP]&E —, TIM2__CNTR 1 CCNTR i&%, J-IFHGET

L) PWM AN R IA S H AR E, THEATHEUE TIM2__CNTR ©£i4 %] OXFFFF I, K4
g, thFRIC TIM2_CRA[T2IF]E —, TIM2__CNTR %%, CCNTR A%, TIM2__CNTR
METFETTE, CONTR #:% 2 B UE 4k 5T 4L .
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16.1.7 QEP&RSD i&x{

RSD mode: ] 2R

| mode:

| CMPO_EN = 1 T2DIR

| CUPO_NOD = 11 1k

L CMPO_SEL = 00__; , ClK g

i QEP mode: T2CES
! T2SEL = 1 INT1
i T2SSL = 1

clk
»

clk psc

T2PSC

Kl 16-9 QEP&RSD i 2{, J5 FE HE [&]

QEP&RSD s Kl 2 AMEE R IEAZ NG S, BB AN A E . J7 A AR .
P0.7 1 P1.0 (QEP #=) 5 CMPO £l CMP1 (RSD #3) 1E AN SR, Lilifib )5 %t
B R e, 153G S BOR M7 TIM2_CR1[T2DIR], J7lAgkAs <4 TIM2_CR1[T2IR]
HrARic .

eor | L[ ] I L

wo | L] ] I

meos A 4 4 4 4 4 4 4 fﬁffffff
CONTR (TIMZ_CNTR) ‘

T2DIR \

CNTR
(can” t read)

K 16-10 QEP&RSD B K

TR B A bR T s, 5 S IR D IR ST A R B g b R A R B .
TIM2_CRA1[T2DIR]=0, J5aN1E, [ EitE, ARG, i+ n—: TIM2_CR1[T2DIR]=1,
IR, ARG AR, THEERE . B TGRS T DA R R INT J5 %, K bl
G i AR ML ACE R B AR I b W 1 AR R — D, fEREINTT iy, ARG E
TIM2_CRO[T2CES]=1, =4 INT1 sk, L ATl 2 a0 vHEUE g7 it TIM2__DR, RIS
o THIHEER 0 N 65535 JaHBhiE 0, M 65535 JE 0 J5 HaEhBh 65535, H#fFas
TIM2__CNTR (a3 2% T s 101 -

BRI A m B S, RO BT 0, O s AN RO B R R . o Rt
vk, FEATHEES MRl U TIM2__ARR, R EARTTEEES, T2IP hiliir i E
—o MEEARTHER TR OXFFFF, R H, AR T2IF dilbsic.
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16.1.7.1  RSD RILLERERREE

delaytime delaytime

| ! : L

. ' N

PWM output I L l L

: ! | | | :

PWM of CMP f | | ot taetay |

! T

i ' : COFI|

PWM ON Sampling interval _)' | | <

CSOND CSOND !

16-11 PWM ON FAE
RSD KFERT, ABAPRRAE X (A4 Lt B i I BL2%, 75 B0 BRI U6 23R I () FR A 25 R B A
Wfial. VE4HIE S 29.1.4 &Y

16.1.8 FiHER

GP10 (dir)

dir

T2CES

TI NE
NEG T

TOSEL = 1 |
T2SSL = 1 |

clr

T2CEN
[T2CEN |

clk psc

L\

F 16-12 bR = R HAE

RGBT R 2 AMEE RN, 1530 LA L . TR A . P1.0 {55 1E
TN, PO.T A5 SAE kb NARHE TIM2_CRO[T2CESTREFE L FHf sl T By AT 20
28 PRI AR B, 3R I EOR AT IR T2DIR, 77 1A 248 2724 T2IR Hbsic.

(7: T2DIR Fl T2IR 7£ P1.0 22t )5, PO.7 ARG A & & A2 WRAEAE P1.0 A2 b v
PRI, B SR AT INT 1D
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GP10 \

R S S SR S S S S t 4t bttt

T2DIR \

CNTR
(can’ t read)

Bl 16-13 5B UE 7 B

TR B A B RO, (5 S IR O g D A SR A RO B . P1.0=0 B,
T2DIR=0, J5laAIE, 4 PO.7 ARGHRIGNS, L HiT#as CCNTR A Lit#, ¥ im—;: P1.0=1
i, T2DIR=1, Jilay/%, 4 PO.7 HREKIEIS, CCNTR [F Fit#, H8E8—. TR
0 in#| 65535 J5 Hzhii 0, A 65535 Ji# 0 J5 H 3y 65535, 7 f7ar TIM2__CNTR HI{EFFE
T TR

FEARTHE A —A ) LS, DA i R B, B Fd AN 0 AR B IR
UG RO EBARIG,  FEATHEE AT BUE R A TIM2__ARR, BT EEE IR E BT
K, [FI T2IP AR bR BT E o MREAT TR OXFFFF, TG, T2IF shibibs &07 i &
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16.2 TIM2 F==8
16.2.1 TIM2_CRO(0xA1)

% 16-2 TIM2_CRO (0xAl)

VA 7 6 5 4 3 2 1 |0
ZFR T2PSC T20CM T2IRE T2CES T2MOD
KA R/W R/W R/W R/W R/W R/W R/W R/W
X DAIE] 0 0 0 0 0 0 0 0
FB& LR iR

THECER U I B o s 4%
FIT5¢ R GETHEh HEAT N 3 300 AR TS O YR £
B RS BN 24MHZ(41.67ns), 2345 RIS SR A -
[7:5] Topsc | 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)
A R R
0: TIM2__CNTR<TIM2_ DR, #iii 0; TIM2__CNTR>TIM2__ DR, #it 1
1: TIM2__CNTR<TIM2__ DR, %t 1; TIM2__CNTR>TIM2__ DR, #it 0
i\ counter Hi=X: T X
- T2000 1 g\ timer fist: X
QEP&RSD HLxUFI5 AR 20k £
0: QEP&RSD ##{
1; B
AR LA R T g
N timer 5= ik 5 AL £ e
N\ counter #z: & XL
[3] 1o1RE | QEP&RSD X  Jy ] it AL Hh i e g
Pz S B G L
0: ZE 1S b
1: AERE A b
. TR X
I timer A3 THEITIE R
(2] 1ocEs | O: AHALWA BTN 4 AN, BT B N BRI S R ERK TED
1: AHABPIAN NI 1 AN, T REIER BRI SE (I Tk 58D
f\ counter BxX: T FRIER
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0: NI

1. BT

QEP&RSD #il: AMESefT INTA CE D Rkl Hoas i e
0: AflifE

1: flige

DU T IR IR

0: TR

1. EFAIRTHEL

[1:0]

T2MOD

i

00: %A timer 1

01: HrtiBiz (. AWM H B BT e ¥ e i TIM2_DR # TIM2_ARR)
10: %\ counter

11: QEP&RSD HLAE

16.2.2 TIM2_CR1(0xA9)

% 16-3 TIM2 CR1 (0xA9)

R

5

4

3

TR

T2IR

T21P

T2IF

T21PE

T2IFE

T2FE

T2DIR

T2CEN

Kl

R/WO

R/WO

R/WO

R/W

R/W

R/W

R/W

RALME

0

0

0

TB

ZR

#iR

(7]

T2IR

Y S W S NG AR 1A

2B A TIM2_ CNTR S5 EE%E TIM2__ DR ULECH & 1. MEE 1, #4450
N timer B ik T8 ARSI AR 5 AL

timer K2 AN % CIR¥E T2CES JEFRHD LR 2) R BRI aE T RS B
B, AR 1, HE 0.

N\ counter #z0: & X

QEP&RSD #i::  J7 [a] AL br G Air

DI 7 ) SO AR AL

0: MR

10 FRA

(6]

T21P

R TEE X

N timer £5550: PWM & ARG A5 2647

timer il 24 A —A> PWM JEH (4l T2CES &£ R1_ A2 EAVEECE T BEH 2|
RN BE . SRR 1, BERE 0.

i\ counter Fix: i\ PWM THELUT R 5 &AL
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N PWM A 0AF] TIM2__DR FIMER B 1. B4E 1, SHE 0.
QEP&RSD #&3{: iy N A RO A il AR AL

MEIAE 507G BARE 1. WEE 1, RS o.

LI N RO AR AR AL

AT BN S HA ST B 1. AR 1, SRS O,

0: LHFMFKRA:

1: FERAS

(5]

T2IF

R TR R AR AL

%8S E TIM2__CNTR 5E#E TIM2__ARR ITEC & 1, TIM2__CNTR &%, 1
TE 1, BIHE O,

N timer £30:  THEES AR AL

Timer FAALI Z A A — PWM & ] (R 45 T2CES e #EE)_ETH 2 ETHE B TR
WEITRRIE) » M E 04 TIM2__CNTR 2N OxFFFF i & 1, TIM2__CNTR &
Fo BAEE 1, TG 0.

i\ counter ExU: FEATIEEE R bR AL

LN PWM AN ARE H] TIM2__DR 1E, iEATHEE 1 TIM2__CNTR £
JnE| OXFFFF i & 1, TIM2__CNTR &%, HIHE 1, B 0.

QEP&RSD #i3(: FA T Ha% Liibr S AL

YA HEE Z2UINE) OXFFFF B 1, BASESEE. WEE 1, ’eEso.
B BT B bR

BEATH S BN 3 OXFFFF I & 1, FEATHEEES . meE 1, BIHE 0.

0: TFMFRA:

1: FERA

(4]

T2IPE

i TR

N timer BEt: PWM & SRS e 74

Fi\ counter #=: Hi A\ PWM T1-£UTAC - W7 {5 G
QEP&RSD #:: iy N RG24 VA v A g
DR NG O P AR I B

0: 2% {F

10 AL REFAF P

(3]

T2IFE

iR S b E il T

N timer BEx: THECEE B TERE

B\ counter B3 FEACTHCAT b W g
QEP&RSD #i: FEACT! £t 1 E
A FEATHEE PR RE
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0: ZE LA
1. fEREFH A i

(2]

T2FE

PN R g il

IS SRR TN T 4 AR, WA 1 5 e .

B % RGEI 4 A 24AMHZ(41.67ns),  IEN: Ik 58 N 166.67ns
0: RN ThAE:

1: fEREIRI T AE

[1]

T2DIR

QEP&RSD: HLHLJER: J7 [ KR

MR B B NS 5 ARG R, JIT FBLE 5 )5 )
DU LIRS 7 R

I HES (P1.0) AL, R BALTER 77
0: IEM;

1: XA,

(0]

T2CEN

THEER i RE
0: ZEIbit4as;
1: fERETHEAS

16.2.3 TIM2__CNTR(0xAA,0xAB)

% 16-4 TIM2 CNTRH (0xAB) TIM2 CNTRL (0xAA)

TIM2 CNTRH(0xAB)

A 7 | 6 | 5 | 4 | 3 | =2 1 0
4 FR TIM2 CNTRH

e it} 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)

Az 7 | 6 [ 5 | 4 | 3 | =2 1 0
kS TIM2 CNTRL

g 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
FB& ZR #iR

RN timer BLR/AN counter BT FEAS TR AT EUE
[15:0] | TIM2_CNTR n . , . e
QEP&RSD /0 i =0 SRS F T 3R I 3uE
16.2.4 TIM2__DR(0xAC,0xAD)
#* 16-5TIM2 DRH (0xAD) TIM2 DRL (0xAC)
TIM2 DRH(0xAD)

fir 7 | e | 5 | 4 | 3 | 2 1 0
ZFR TIM2 DRH

St R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
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TIM2 DRL (0xAC)

AL 7 6 | 5 | 4 [ 3 | 2 1 0
2R TIM2 DRL
257 R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
FEB 2R i
riaEa: ERECULEME GBS
N timer BiE: KM EIEI K DS (HE4E T2CES k8 E EFUS B R R Us ey T IR E
BT M EUE (RS
[15:0] | TIM2 DR | %A counter #zt: 3 PWM H/M 38 (b B)

QEP&RSD ##3{: T2CES=1Itf, #MEBAir 1 (F &) ki, £ M- H8nE

)
SBR: FRE Y

16.2.5 TIM2__ARR(OXAE,0xAF)

% 16-6 TIM2 _ARRH (OXxAF) TIM2 ARRL (0XAE)

TIM2 ARRH(OxAF)

fr 7 6 | 5 | 4 | 3 | 2 1 0
25 TIM2 ARRH
et R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
TIM2 ARRL (OxAE)
fr 7 6 | 5 | 4 | 3 | 2 1 0
L2 H TIM2 ARRL
E gt 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 AR ik
A PWM BRI (R 5)
N timer 550 K E]—A PWM A CR¥E T2CES i FR) A2 B TR EE T
PRV R B - EdE (S )
[15:0] | TIM2_ARR | ,, " " e o e —
i\ counter 53 N PWM VLS I SEA TS 0 BuE. (5D
QEP&RSD #530: A6 24 N IAWE A FOO ISR FEARTE S KT BUE (5D
SO A B G NI NG RO A I AT S T Ul (RS
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17 TIM3/TIM4

17.1 TIM3/TIM4 $24{Ei5i88

TIM3/TIM4 37 #54 HH A timer B Rl

1. i PR (PWM, B

2. A timer B AN PWM R K HCSFRESE ], of T 5 H PWM (5251
TIM3/TIM4 = ZER M AL

1. 3-bit FIYmFE o ARAEAT RGBT A0, AE NHEATH AR YRR B (TIM3 AR N3
RIS IE AT PLAE A4S 48MHZ)
16 AL B AT RS, TR BRI A 4 SRS 1 A
PN R84
B NAF 5 1A
it PWM (55, BRI
RSl R e
17.1.1 $8ngsisl

GIAREE T X RGP AT 8, PR AR A RS I B R . s — AN 3 AR AE A PSC
PRI 8 AritAeas, Wik 8 Rl R M. T PSC BAT Gt as, /0 2R K el As £ 37 21 5| e
PRI, BT DARIZAE T AR T A AN A I 53 o0 3 R 4

THEES AT AT DA E R 25

fok_ont=fck_psc/TXPSC (fek_psc ARSI B )

i RGN 24MHZ(41.67ns)
R 17-1 TA7EE TXPSC AS[F] BT AN [F] I Bl i R

o o A w N

TxPSC 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 TIMx__CNTR BJiESHIi+#

TIMx__CNTR i+ AE TXCEN=1 I3k, FfEx TIMx__CNTR HE#4E 2 B 247 45
(M, PRI 7 7E T B A L BT S . 52 TIMX__CNTR B, Jesim 10, B AL
B MR FATRAT, DU TR E TR A5 B P T S A
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17.1.3 iGdisst
ek = CNTR
cLock _—
CONTROL m’ % timx_oc

Pl 17-1 6y Hh 2 5 A P
i A R PR TIMx_CRO[Tx_OCM]HI# 5, LAK& TIMx__CNTR Hit#5 TIMx_ DR,

TIMx__ARR ¢ 5E {8 FLRC A A PWM A5 5, (R A 7 A A L B

17.1.3.1 SHEBFEEEES

fii & TIMx_CRO[Tx_OCM]=0 i, &R # e TIMx__DR > TIMx__ARR, %t thi(E 5
TIMx_OC 44 & HF; Bl E TIMx_CRO[Tx_OCM]=1 it}, it TIMx__DR > TIMx__ARR,
I EE S 5 TIMx_OC 44 Ay B

FEEVEENRE, HERE TIMx__DR > TIMx__ARR it A5A FIH 314 H m /R e i U .

17.1.3.2 PWM #&Ez(

PWM fir A0, TIMx__ARR Hi @ (B vz PWM JE T, TIMx__DR e E veE 5 25 L,
i 23 Lk =TIMx__DR/TIMx__ARR x 100% . A & TIMx_CRO[Tx_OCM]=0 I, 4 it %4814
TIMx__CNTR<TIMx__DR ¥ E{d, W%, [z it i B TIMx_CRO[Tx_OCM]= 1
I, WARTHEEE TIMx__CNTR<TIMx__DR #EE, Wi @b F, R, 4
#H TIMx__CNTR KT TIMx_ARR, N {F5 k.

17.1.3.3 FRERSEM

a) ¥4 TIMx__ CNTR =TIMx__DR, A EILE M, FHibsid TIMx_CRA[TXIR]E—, 3L
AL

b) % TIMx__CNTR = TIMx__ARR, 7#4 F#EFEf:, S lkric TIMx_CR1A[TxIFIE —, i1##:
7EZ, TIMx_CRO[TXOPM]k5E £ E# it %, TxOPM=1, {Z1Lit%, TxOPM=0, HEHiITiHit%.
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TIM2 CNTR 0000 % 0001 X 0002 ) 103C 103D ) 103E ) 3000 3001 }( 0000 ¥ 0001 X

TIM2 DR 103C

TIM2 ARR 3002

TIM2_0C

(T20CM=0)
TIM2 OC

(T20CM=1)
T2IR

T2IF

A A
match overf low

&) 17-2 S L T
17.1.4 NSSIERFIHLEEN

5 TI NEG
TI from GPIO | TI_POS

17-3 S NAE 5 PER AN A DIAHE [
TIM3/TIM4 {4 N5 5 Hidim DN o SEBAEBO A SIERJE, i RS A (5 5
(1 ETH AN B R — R A

o e T A
Before Filter ‘ ‘
After Filter
td4elk i 1 4elk P 4celk

K] 17-4 JE B 7 &
TIMx_CRA[TINM]®] LLEFEAUER:, B 4/8/16 N RS 8h FE X M NG 580 . I8 A G
5 LUV 5 5 KA LEIR 4/8/16 /N8 FE 1

17.1.5 &g timer {83

TI from GPIO

TxOPM
TxCEN

TxPSC

B 17-5 %N timer 455505 FEAE
N\ timer A CA] LU AT AN PWM {55 BB 38 A0 ). TXOCM =0 I, AR RIS LT+
KA, ETHEEI R IKTE (RIS o TXOCM=1 I, SEFRAHLEAS FREEA 14
JA, TREER ETHE KRS (RAESEIKEE) o T8 TIMx__CNTR THE03 i ik 56 A0 & SPE 45 50l
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N TIMx__DR fil TIMx__ARR 25 778%.
A
A
TIMx CNTR  XXXX ¥ 0000 X 0001 1038 X 103C 3000 0000 % 0001
0000 103C
XXXX 3001

A A A

H level software H level period

start clear detect detect

Bl 17-6 F N\ timer 120 (TxOCM=0)i J7 [&]
PL TXOCM=0 %1, FCE TIMx_CRA[TXCEN] =1, ffgeitEias, 15 o3, 283z

— A L FHEE, VRS T BT AR T ARSI B N R BRI R, BV ON B e SRS 5
IR ¥ TIMX__ CNTR FIEAEE TIMx__DR, [AIE i ikzic TIMx_CRA[TXIR]E—, TIMx__CNTR
e Eb G kIR N 13 A ETHIERS, R TIMx__CNTR A A£#E TIMx__ARR, [FIi
Wririd TIMx_CRA[TxIP]1E —, TIMx__CNTR &%, i TIMx_CRO[TXOPM]#iE #& 75 B Hi i it
%, TXOPM=1, {#1Lil%; TxOPM=0, HEHiil%.

2 timer i AK I B4 B EE A BT, THEUE TIMx__CNTR iAF| OXFFFF, K4 i F4,
HTARIE TIMX_CRA[TXIF]E —, TIMx__CNTREZ, 4 TIMx_CRO[TXOPM] ¥ & & 75 H ¥ i+ 4L,
TxOPM=1, {F1-i14; TxOPM=0, =HHit%k.

17.1.6 TIM4 B3 FG istitEzt
H5% FG Mt 4
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17.2 TIM3/TIM4 F{F=8
17.2.1 TIMx_CRO(0x9C/0x9E) (x=3/4)
# 17-2 TIMx_CRO (0x9C/0x9E)
(A 7 6 5 4 3 2 1 0
R TPSC TOCM TIRE RSV TOPM TMOD
KH R/W R/W R/W R/W R/W R R/W R/W
HAE 0 0 0 0 0 0 0 0
FB R ik
THERR IR B ST
FIT-%5 BRGU b EAT N A3 S R HEAS T 5038 s e
B R GiH 81 A 24MHz (41. 67ns)
000:0x1 (24MHz) 001:0x2 (12MHz)
L7:5] TS 1 010084 CoMH) 011:0x8 (3MHz)
100:0x10 (1. 5MHz) 101:0x20 (750kHz)
110:0x40 (375kHz) 111:0x80 (187. 5kHz)
e TIM3 B timer AR, 111 X RF(52 48MHz
A R R
0: TIMx CNTR<TIMx DR, #ith 0; TIMx CNTR>TIMx DR, #ijth 1
1: TIMx_ CNTR<STIMx_ DR, #iii 1; TIMx_ CNTR>TIMx DR, %t 0
- TOOE 1 g n timer BERG: 4 Mot
0: FHARHIA LT LA, EIH R R R K TE oy APk 58D
1 ARSBPEAN BRI 1AM, R RN S AR AN S (RSP SED
AR LA R T g
BN timer FEx: BKTEAT I h AL e
= TIRE 1 o0 g oo
1o fdERE A b
[2] RSV | RH
B AR
THIEM AR, T LT
ERE S b E O
) TOPY 1 vimer BErts PYM A K S48 19
0: fERAFMR, THEERAEIL;
Lo FERAEEAN, THEas7 1k (TIMx_CRIITEN]VE %)
TAEREA IR
[0] mMop | 0: A timer
L SR (. 7R 2 BT 2258 BEE &F TIMx DR A TIMx_ARR)
REV_1.0 171 www.fortiortech.com

Downloaded From Oneyac.com



https://www.oneyac.com

;'.;. Fortior Tech

FUG6832N1

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

# 17-3 TIMx_CR1 (0x9D/0x9F)

L

5

4

3

K

TIR

TIP

TIF

TIPE

TIFE

TINM

TEN

RH

R/WO

R/WO

R/WO

R/WO

R/W

R/W

R/W

R/W

e

0

0

0

FB

ZR

iR

[7]

TIR

LRE S W UN R AR A

R TIMx  ONTR S5 ECHE TIMx DR VCECHZALE 1. BEFEE 1, 81 0.
fN timer B K SEASIER AL

timer RO BN RK 5 GHRIE TxOCM JERERD ETHAT R R B sl NN 2l i &
1o BEAFE 1, ARG 0.

0: FTEFMFRA:

1. HRA.

(6]

TIP

A o X

I timer F5230: PWM & S A5 AL

timer K N —> PWM R I CRRHE TxOCM 3EHED b T3 il N R 3 %
WD ORE L BEEE 1, B 0.

0: TFMFRAE;

1. FERE.

(5]

TIF

A T B AR AL

B E TIMx  CNTR 5 ELBAE TIMx  ARR JTECHS, TIMx  CNTR &%, %A & 1.
& 1, B 0.

N timer A0 THEES bR EN

Timer WA M PWM AT CED B30 BB R R 2RI B, -2
TIMx_ CNTR C4 RN#] OxFFFF, WF=A4: FHisfE, TIMx  CNTRIEZ, %7 E 1. 4
B 1, B o.

0: THFMFRAE:

1. FERAE.

[4]

TIPE

BRI R
BN timer KBS PWM JE S I o by A
0: ZEIEF{ Rl
1o AEREE A i

[3]

TIFE

SRS W i Gl e Rl TR G 3
N timer A THECES L ish W BE
0: ZEiE=AFrhbr,
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1. fHERESHAFrhW
NS 5 e Uk 9 1R
MEINE S R TE N T el T R e A Ve RR
R RS8R 24MHz (41. 67ns)
[2:1] TINg | 00: ANED
01: 4 /MEEPERI, 4 x 41.67ns
10: 8 N8P EH, 8 x 41.67ns
11: 16 e EI, 16 x 41.67ns
TR AR RE
[O] TEN 0: %ﬂ:ﬁ‘ﬁ%&,
1. fHEgihEas
17.2.3 TIMx__CNTR(0xA2,0xA3/0x92,0x93) (x=3/4)
* 17-4 TIMx__CNTRH (0xA3/0x93) TIMx__CNTRL (0xA2/0x92)
TIMx__CNTR (0xA2, 0xA3/0x92, 0x93) (x=3/4)
TIMx_ CNTRH (0xA3/0x93)
fir 7 | 6 | 5 | 4 | 3 | =2 1 | o
L HR TIMx_ CNTRH
eyt 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
TIMx_ CNTRL (0xA2/0x92)
AL 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
FB &z ik
[15:0] | TIMx OCNTR | ZEAiHHde vt 3l
17.2.4 TIMx__DR(0xA4,0xA5/0x94,0x95) (x=3/4)
# 17-5 TIMx__DRH (0xA5/0x95) TIMx__DRL (0xA4/0x94)
TIMx_ DR (0xA4, 0xA5/0x94, 0x95) (x=3/4)
TIMx DRH (0xA5/0x95)
fir 7 | e | s | a4 | 3 | 2 1 | o
A TIMx  DRH
it R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
TIMx_ DRL (0xA4/0x94)
fir 7 | e | 5 | a4 | 3 | 2 1 [ o
W TIMx_ DRL
ey 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
REV_1.0 173 www.fortiortech.com

Downloaded From | Oneyac.com



https://www.oneyac.com

1;; Fortior Tech

FUG6832N1

T’ ZR #iR

s CEITRCE (BMFS) o FG BER S FG fith
[15:0] | Tivx DR | SN timer #Ex: OBV AKE CRHE TxOOM Mo RED EFHAF) FRIrat s M
EFHE MR (RS
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17.2.5 TIMx__ARR(0xA6,0xA7/0x96,0x97) (x=3/4)
# 17-6 TIMx__ ARRH (0xA7/0x97) TIMx ARRL (0xA6/0x96)
TIMx__ARR(0xA6,0xA7/0x96,0x97) (x=3/4)
TIMx__ARRH (0xA7/0x97)
fiz 7 | e | 5 | 4 | 3 | 2 1 0
4 FR TIMx__ARRH
HAY RIW RIW RIW RIW RIW RIW RIW RIW
=XDAEN 0 0 0 0 0 0 0 0
TIMx__ARRL (0xA6/0x96)
(A 7 6 5 4 3 2 1 0
E4 S TIMx__ARRL
A R/W RIW RIW RIW RIW RIW RIW RIW
EDKLEN 0 0 0 0 0 0 0 0
FR By ik
A EHE (RS . FGEAS% FG il
[15:0] T”\/F';(R_A N timer BLxC: ALIE]—~ PWM I GIR4E TXOCM &£ R B TR 3 EFirek s~
BEIR BB il (RS
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18 SYS_TICK

18.1 5#{FixER

SYS TICK H T [ s i P2 A i Wi, Bl B SYST ARR 73 /7 a% W B = A B i L 3, (e

DRV_SR[SYSTIE]fZBI Al f# SYS TICK T.AF H =4 dlr. s AT 10,

18.2 ==

18.2.1 DRV_SR(0x4061)
3 18-1 DRV_SR (0x4061)

A

7

6

5

4

3

R

SYSTIF

SYSTIE

FGIF

DCIF

FGIE

DCIP

DCIMI

DCIMO

5

R/WO

R/W

R/WO

R/WO

R/W

R/W

R/W

R/W

SAifE

0

0

0

0

0

TR

ZHK

ik

[7]

SYSTIF

SysTick HlihrEAL
MR 1, B 0.
0: THFMRE

1: SYS TICK /=4

(6]

SYSTIE

SysTick B e
B85 TT f2 3 SYS TICK Ho I
0: %k

1: flife

(5]

FGIF

FG Hhibrbs 47

FOC 3R%) /7 e kNS, A —l (R , 74 FGIF rhilr ik
W8 1, HAFE 0.

0: THEMRE

1. W= A4

[4]

DCIF

IKZN & DRV LR TS Hh s 547

M ORED BT HE S5 T DRV COMR I, R4 DRV_SRIDCTM] ¥ B 5005 1H1, 454 M=
WK .

WPEE 1, B 0.

0: LHFEMHERE

1: b=

[3]

FGIE

FG H i it

T ERESS, FOC 33N/ J7 IIRBhI, fpie—RE (R, 774 FG ik
0: A

1. ffiRE
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PR R LS AR T IR TR B LA BB B35 A48 — kP )
[2] pcrp | 0 L UUEAETH
1: 2 RP=A Al
bl DL B A s =
FEE 2T DRV COMR B, ARFE DCIM 14 B I 7 & 75 7= A v M sk
00: A=Az Hr by
[1:0] DEIM 4 o1 s 17t oy e
10: THEES N5 M
11: TS BT/ By Tl B 0 7= A2 v B B R
18.2.2 SYST_ARR(0x4064,0x4065)
7 18-2 SYST ARRH (0x4064) SYST ARRL (0x4065)
SYST_ARR(0x4064,0x4065)
SYST_ARRH (0x4064)
fir 7 6 s | a4 | 3 2 1 0
B SYST_ARR [15:8]
et RIW RIW R/W RIW R/W RIW RIW RIW
SAME 0 1 0 1 1 1 0 1
SYST_ARRL (0x4065)
fir 7 6 5 4 | 3 2 1 0
B SYST_ARR [7:0]
it} RIW RIW R/W RIW R/W RIW RIW RIW
=X DAIEN 1 0 1 1 1 1 1 1
FE 2 Hhid
SYS_TICK = #{f
BB I YesE SYS_TICK P=AErr T A #H, ERAH Ims
[15:0] SYST_ARR THHEAAN: SYS_TICK HWikiz=24M/ (SYST_ARR+1)
HUE TSR : 0~65535
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19 Driver

19.1 #{Fi%EB

19.1.1 @&
FUG6832N1 N & Pre-driver %

fL4

e | H_PU
X S e i

i . H PV
VH High Side

Predriver

WH >
DRVOE k,@H—PW
| 1 Motor
EN 1
" e Hepauw

y

Y
m
2

yF v v
]
%]

uL
VL b= LV
WL . Low Side ’@

Predrdriver XL_U

i
e
:

Kl 19-1 FU6832 PRE-DRIVER HHAE &
3P3N Pre-driver IR zh# X, UH/VH/WH/UL/VL/'WL AN¥iA{55, H PUH PV/H PW
L U/L V/L W 5|} Pre-driver %55, & H PU/H_PV/H PW 5N 55 UH/VH/WH N /%
[ 5% % . DRVOE NFEHAMERESG, MOE A 3P3N R R 14 A ftss, W& 19-1 fios.
it & %777 % DRV_CR[DRVOE]=1, {## Pre-driver %itti, M UH/VH/WH 2354 I i) e i &
H PU/H_PV/H_PW 5T 3Kz PMOS %, UL/VL/WL 4 545352 L U/L_V/L W 5] T 3K
) NMOS [Fi#i#. i PMOS il NMOS Jxzh FL iz #% .

19.1.2 iEiEHIRER

0CxREF, [“DEAD
ZONE

COUNTER

" E oosl
0CTsL >0

19-2 %y H 42 e T 2 I
#i B Driver HiH T/ERT, FHAE DRV_CR[MESEL]=1, HJHLHL5|% ME %3 FOC/SVPWM £
X RZ, R
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24 DRV_CR[OCS]=0 i}, PWM [tk 5 DRV_DR, #ithif) PWM {5 &L OCTxH N
%, 4 OCxH 1 OCxL [FImf#r iy, OCTxL eAH#it; 4 DRV_CR[OCS]=1 i, PWM [1JLLHH
KH FOC, #iHi) PWM 552 L, OCTxL NZ%#, 24 OCxH 1 OCxL [RIi %y, OCTxH &AH
i

19.1.2.1  iHEEbERELR

T DRV_CR[OCS], W] LLIEFE FOC/SVPWM sk i 1) = % LA {H FOC_CMPU/V/W B0 K
R E I EE A DRV_DR, %% T4 LR 15 2 = B8 46 PWM {55 OCxXREF, H:H DRV_DR H
TP LTS R . M. T ieEhl. 2414l DRV CNTR /N LE8HE, OCXREF i s HiF, &
2, FHGHAT

it & DRV_CR[OCS]=1, & FOC HHufH it =B b { FOC_CMPU/V/W St ¥ b, 4
J&% OC1REF/OC2REF/OC3REF.

cntr

FOC_CMPU |------

FOC_CMPY |-

FOC_CMPW |-

\

0 ‘ ‘ t
OCIREF | | |

OC2REF

OC3REF

19-3 PWM £ B /&
Ki#E DRV_CR[OCS]=0, ##H ik BEMHLE{E DRV_DR Sit#uE b, A= &2 A
[ ") OC1REF/OC2REF/OC3REF.
57t = DRV_DR/ DRV_ARRXx 100%({f# DRV_ARR=750, DRV_DR=375, Il \5 %% lt.=50%)

19.1.2.2 FEX{SER

OCXREF S HAEX AN . X FHAMAH, W% DRV_DTR %78 A%T 0, miifE T IEX AN
BB —A 8bit AL KAER, = AMEERIEX AERAHE, @ik DRV_DTR % & FEX i ]
4 OCXREF FFHE KA, OCTxL s br¥i th =y Hi T bt OCXREF 1) EFH%EiR DRV_DTR &€ 1]
BT IA); 4 OCXREF FREHYRAER, OCTxH HSERzt i m B~ Lk OCXREF f) R &Y 4R DRV_DTR
VST IS IR] o SR AE R IR ) O T S i R T 9, T 0 % IS () S T K A B3R, A e e ok 58 AN
FEAE
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ooxREF T | [T L [T
OCIH Te = >

t‘du]ay tdcl;y t‘dclay tdo];y
19-4 7 5L DX 3N ) AN H

19.1.2.3 ib{EEESRYE

i AcE DRV_CMRIXHEIFI[XLE], AT DLk Hi AR 200 o R4 P B 4 A BB X BN H
AL E DRV_CMR[XHP]FI[xLPIAC & % i ikt . DRV_CMR — i@ S E, £ T
P, TEE TIMERT H 30454 DRV_CMR ik % | shi Al ohee, i ® DRV_CR[MESEL]=0,
LTI, 2 TIMA P2 A A AR, %R TIM1_DBRx 4% 4 3] DRV_CMR MIELA AR 1
CMP_CR2[4:3].

[ TIMI DBRx from TIMI |

data update from TIMI

0
0 |

[MESEL ] [ CMP_CR2[4:3] ][ DRV CMR |
19-5 TIM1 H zh#%i] DRV_CMR #l CMP_CR2[4:3]

fii & DRV_DR A1 DRV_ARR % /7%, DRV_CMR 2f 174 xHE F1 xLE ] 5B 76 B Rl 42 2%
1jf%, DRV_DR A1 DRV_ARR #i#] PWM 575 t,  xHE Al xLE #iil S Bk 7720

oo, |
OCUH | ‘ ‘
0CVL | I
OCVH |
0CHL G
OCWH | ‘
otlilLeEr;l:O’ ‘otthcEr_sli()’ ¢otvichEr_SIZO

19-6 FiFt H I EE

OCUH
ocv, L
OCVH
0CHL, L
OCWH

B

19-7 A ZE BT K
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19.1.2.4  FEiEH({ERE MOE

OISUH %
UH

0CUH )
[ MOE |
0ISLL
OIS T
0CUL ) uE
OF DRVOE
OISUL [g _
OCVH —— o
1 >
| GATE
WOE DRIVER
OISVL_ [ >
0L VL
1 .
WOE
OISIH
OISWH_ [
OCHH o
WOE
OISWL [}
0CHL . WL

Pl 19-8 %t 2 sl B B J R AHE 1K)
ffiRE MOE J&, #ir PWM %%, HTIKshHENL. 251 MOE J&, #iH 4 & & 12 W o7, 15
1EHALERS) .
19.1.2.5 Hlf

19.1.2.5.1 EbERICECHRER

i3t DRV_SR[DCIM] & FL A VLS I 4 A= 4% 18, il & L ffi DRV_COMR i FL 4% UL
BECP T A L. R0 2% T DRV_COMR, FL#%4 DCIM ¥ (1 R, T4 o
WrEisR, rhWrbsESL DCIF iifF#E 1. DCIF ffLURAHEE, 5 1 L.

DRV_COMR

cntr

R 2 N N N A A O
SRS N e A N A N A
5 A A O

DCIM = 00(Disable)
DCIF

&l 19-9 DRV 5 VG AL T e
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19.1.25.2 FG Hhlif
¥ ® DRV_SR[FGIE]f#fig FG i, rbLEEFE— CRMAEE , P —krPkrEKk.
19.2 HiF=E
19.2.1 DRV_CR (0x4062)

% 19-1 DRV_CR (0x4062)

A 7 6 5 4 3 2 1 0
ZH DRVEN DDIR FOCEN DRPE 0CS MESEL RSV DRVOE
K R/W R/W R/W R/W R/W R/W R R/W
ADAEN 0 0 0 0 0 0 0 0
FB 2| #R
THEE T AR
[7] DRVEN | 0: %k
1. fiiRE
g7 GEREED
SR AL B 7 ), J7 kIR E) AN FOC BRENISAE 2, FOC BB Az B ] e 7y ) CF Ik
(6] DDIR FOC i TR A BB M), T IR FAE L TIMERL A 5SS 404 W] Ak 3 77 19]
0: IE¥
1 J¥%
FOC/SVPWM A A it
[5] FOCEN | 0: %Rk
1. ffigE
DRV DR ke %k f# e
RETAL 5, WS DRV DR J5, BUEIETHEE KA N S a0 ARk mikak, &
(4] DRPE 45 DRV_DR Ji=, H{H 7258
0: %%ik
1. ffigE
PUAAE R 5 e
(3] ocs | O: DRV_DR
1: FOC/SVPWM £k
ME #% TAERE L %
(2] MESEL | 0: ME BEHRTAETE T YR B
1: ME B TAELE FOC/SVPWM BX A
[1] Rsv | PR
Driver f#gg
[0] DRVOE | .
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’ L ffifi
19.2.2 DRV_SR(0x4061)
% 19-2 DRV_SR (0x4061)

A 7 6 5 4 3 2 1 0
P i SYSTIF SYSTIE FGIF DCIF FGIE DCIP DCIM1 DCIMO
K R/WO R/W R/WO R/WO R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FB B iR

SysTick HWibr AL
TR 1, B 0.
[7] SYSTIF | AR A
1: SYS TICK sk
SysTick H i G
R85 7T P24 SYS TICK Ak
(6] SYSTIE | A
1. fiiRE
FG i Wibp i
FOC 3R/ 7 e Sk B — Pl CRBEI D, 724 FG BTk
[5] FGIF i E 1, B 0.
0: THEMRE
1: FGIF Hrlir k™=
DRV bLHL T AL A W bs & A7
B ST DRV_COMR R, FL & DCIM BB 4, 7248 i R
[4] DCIF TEPEE 1, AR 0.
0: THFMRE
1. e rhi =
FG H i it
T RESS, FOC 3R/ J7 IR Al EEe —PEl CRURD 774 FG rhliy
[3] FGIE 0. Flihy
1. ffiRE
F2AE DRV LGB VT B ) (BT RS LA 803 30 A — TR B
[2] pcrp | 0 LI
1 2 YA il
[1:0] pCIM | DRV ELARDCHAC i s 14
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MBS T DRV_COMR I, AR¥E DCIM [ 15 B JI I A2 7577 A5 v 7 oK
00: A=A EisR

01: THEES BTy 1) A i 25k

10: THECES T BT ) 7 A v K

11 BT/ B 7 1 07 AR v TR

19.2.3 DRV_OUT (0xF8)
# 19-3 DRV_OUT (0xF8)

(A 7 6 5 4 3 2 1 0
4K MOE RSV OTSWL OISWH 0ISVL 0ISVH 0ISUL 0ISUH
H R/W R R/W R/W R/W R/W R/W R/W
=X0KLEN 0 0 0 0 0 0 0 0
FB ZFR Hiid

F % A RE

FIT 8 UVW B A5 5 SRR %A P B B LRIV 0. REZRFRRLORY =28 (I
[7] MOE 30. 1. 1.1 B, HEfFEZNES, KA.

0: ZEi-AH, Sk Us T 45 R HEF OTSUH/OTISVH/OISWH A1 0ISUL/OISVL/OTSWL

1. {6, i oRIET U5 sl
(6] RSV | PRH

WL )% 1 =5 PR H P
(5] 0ISWL S OTSUH 34

WH )% 1 =5 PR Ha~F
4] O1SWH %3 0ISUH Hiik

VL )% H 75 R H P
(3] 0ISVL S OTSUH 34

VH %6 HH 25 R H P
(2] 0ISVH 5% OTSUH 534

UL [y H 23 I P
[1] OSUL | o orsum 4tk

UH (78 H 23 I P

AT BB St UH A28 R T . 2 MOE=0 B, ) H1 25 bR RS- 5 B 6 2 F MOS
(0] 0ISUH 0: ML

1. &P

19.2.4 DRV_CMR(0x405C, 0x405D)
v I IREhE, dEid TIMER1 22 H 30§ H#] DRV_CMR %17 8% .

% 19-4 DRV_CMRH (0x405C) DRV_CMRL (0x405D)
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DRV_CMRH (0x405C)
A 7 6 5 4 3 2 1 0
LR RSV WHP WLP VHP VLP
KM R R R R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
DRV _CMRL (0x405D)
A 7 6 5 4 3 2 1 0
e UHP ULP WHE WLE VHE VLE UHE ULE
gt R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
FE B iR
[15:12] Rsv | PRE
W AH b A
[11] WHP O: %quz‘ﬁ%z
1: {RH-FA R
WAH T AR
[10] WLP 0: %Eﬁyﬁ%l
1: RHESFE R
VAH EAE R A
[9] VHP 0: %Eﬁyﬁ%l
1: RHEFAE
VAT i A
[8] VLP 0: %quzﬁ%z
L. RHESFE R
U AH E 8 0 At
[7] UHP 0: %quzﬁ%z
L. RHESFE R
U AH T A
[6] ULP 0: %%%ﬁ?&
L: R R
WAH i AR
0: SRMI—25 1%
[5] WHE 1: }FE_—1§%‘E$@$
VE: 24 WLE F1 WHE [EBf 9 1, WAH B R EANMG . BB shid ASEX . it pwm BLR
R, YE—HXE BAMEE, B PWM A
W R H
4] WE T 0r gtk
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1. JFja——f g4t
e 24 WLE A0 WHE [R5 1, WAH E SR E M, AN S 3HEASEX . Fth PWM LR BF
NZH, MIEHRE TAMA B PWMORAR
VRH B A e
0: K45 1R
[3] VHE 1o JFE——E e %
7E: 24 VLE M1 VHE [RS8 1, VAH B NHR EAMaH, R E 36 ASEX . fith PO EL R
NZE, HE A E AN, B PV SOHE
VRH T A A e
0: K25 1R
[2] VLE 1o TFE——{ERe%m
M. 24 VLE M VHE [R5 1, VA E SR E M, AN S SHEASEX . Fth PWM LR B
NZH, MIE AR TR, B PWMRAR
U AH b A A e
0: K25 1R
(1] UHE 1o JFE— e Re%m
M. 24 ULE A1 UHE [R5 1, UM E SR E M, AN S 3HEASEX . Fith PWM LR B
NZH, MIEHRE TR, B PWMRAR
U AH T8 4 A e
0: KM%k 14t
[0] ULE 1. JFJH ——fd AE 4y
7E: 24 ULE A UHE [R5 1, UAH B NHREAMa L, R E3E6ASEX . it PO EL R
NZH, U AR AN, A PWMORAH

19.2.5 DRV_ARR(0x405E,0x405F)

% 19-5 DRV_ARRH (0x405E) DRV_ARRL (0x405F)

DRV_ARRH (0x405E)

AL 7T | 6 5 | a4 | 3 | 2 1 | o0
LR RSV DRV_ARR[13:8]
Byt R R R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
DRV ARRL (0x405F)
AL 7 | s 5 | a4 | 3 | 2 1 | o
4R DRV_ARR[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
=XKL 0 0 0 0 0 0 0 0
FB& R iR
[15:14] RSV REd
[13:0] DRV ARR | THERSS M EHE, Yoz (o 550
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DRV 11328 M 0 FFU5T14F) DRV ARR/2 — 1, 724 Bws=fE, SR)5m T itEd) o,
HEAR IR frarrier = 48MHz/DRV_ARR

¥ LSBIE RO, 51 EZE X

DRV_ARR [ LA b 48MHZ 450, HUETGE (0, 16382)

19.2.6 DRV_COMR(0x405A,0x405B)

#* 19-6 DRV_COMRH (0x405A) DRV_COMRL (0x405B)

fir T ] e | 5 | 4 3 | 2 | 1 0
LR RSV DRV _COMR[11:8]
Bt} R R R R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
DRV_COMRL (0x405B)
A 7 | e | s | 4 [ 3 | 2 | 1 | o
B2 DRV COMR[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
RS B e T A
Y- $0 18 55 COMR AHZE, HI# /& DRV_SRIDCIM] 4 5E I 24 sF, 724 DRV Eb 2 UG A o b7 2
[11:0] DRV COMR | =k

VUHC ST R 528k = DRV COMR*4/ DRV_ARRx 100%
DRV _COMR [FI{E AR &b 12MHz 1%, BUETEHE (0, 4095)

19.2.7 DRV_DR(0x4058,0x4059)

% 19-7 DRV_DRH (0x4058) DRV _DRL (0x4059)

DRV_DRH (0x4058)

fir 7 | 6 5 | 4 | 3 | 2 1 0
ZFR RSV DRV DR[13:8]
E gt R R R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
DRV DRL (0x4059)
A 7 6 | 5 | 4 | 3 | 2 | 1 | o
2 DRV_DR[7:0]
et 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
FB Ey iR
[15:14] RSV R
AR E P a5k
525kt = DRV_DR/ DRV_ARRx 100% ({&i% DRV_ARR=750, DRV_DR=375, Wi 7%Lt=50%)
[13:0] DRV DR | ¥E: M FNZ A A A E N EERGUERS, it PWM CA B NS, MR A B AN
THF PWM AH
DRV_DR (¥4 ARt 48MHz 5%, BUEIEE (0, 16382)
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19.2.8 DRV_DTR(0x4060)
# 19-8 DRV_DTR (0x4060)
fir 7 | e | 5 | 4 3 2 1 0
FR DRV_DTR
H R/W RIW R/W RIW RIW R/W RIW RIW
SAfE 0 0 0 0 0 0 0 0
421 B s #hid
BEIX B[]
T RS Bl A 24MHZ(41.67ns)
[7:0] DRV_DTR FEIX I} 6] DT= (DTR+1) x 41.67ns
T MEWE DTR=0, FRAHALIX I [E]
19.2.9 DRV__CNTR(0x4066,0x4067)
# 199 DRV__ CNTRH (0x4066) DRV __CNTRL (0x4067)
DRV__CNTRH (0x4066)
fir 7 | e | 5 | a4 3 2 | 1 0
&K RSV DRV__CNTRJ[11:8]
et R R R R RIW R/W RIW RIW
SAE 0 0 0 0 0 0 0 0
DRV__CNTRL (0x4067)
fir 7 6 5 ' 2 1 0
4R DRV__CNTRJ[7:0]
et R/W RIW R/W RIW RIW R/W RIW RIW
=XKL 0 0 0 0 0 0 0 0
FE B4 iR
[15:12] RSV TR
THEAE
[11:0] DRV__CN | DRV__CNTR ffif AR it 12MHz 75, HUEYEE (0,4095)
: TR
DRV %3 545 tb=DRV__CNTR * 4/ DRV_ARR * 100%
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20 WDT

HIVHER B8R — AN TAEAE LS OSC (AEBEI 51 o F et g, FEMThE AT
1247, Bk MCU HBFENLIIESL. &IV TAEREE: BaVE TG, B ER $Tihia
1T METIEN SRR, BIIMSRIEGESME MCU 86, ERFPKERIET. bl EER
FPAg AT A, ARG — BN TRk B B 1A 1) 52 I SR AT R UG AL, LA 15 1140 2 N 25 3 S AR R i
197,

BITVHIERENER N 0 FFAATHR, WA WA #AE, 41F i 2] OxFFFC & 17140 24
— KN 4 A LS_OSC BN S MCU Ehr, FEFPMKIFIRIELT: WREFIEEIT e 4
I RE A ES, IAE I ER 223 WDT_ARR 30EE, HEFFGITE, &
F¥s A 224 MCU ZA7.

20.1 WDT {E;¥==EIn

1. MCU BRI a2 BEAR A U, WDT H4 1h -4, R EUE A 1R .
2. MCU fEf Eid &, WDT Kok B )25
3. WDT & #ii Hifff MCU A, RST_SRIRSTWDTIH &8 —

20.2 WDT {Z{Fi5iEg
1. CCFGAWDT_ENJE 1, EahE| 1. B M EIF 4

2. ®E WDT_ARR CAEAEW ] LUSAER & T 2/
3. fERREFEMIET i E WDT_CRIWDTRFI=1, & 1H5E K 84441k
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20.3 WDT F=82

20.3.1 WDT_CR (0x4026)

# 20-1 WDT_CR (0x4026)

A 7 6 | 5 | 4 3 2 1 0
A5 RSV WDTRF
gt R R R R R R R R/W

=X DA 0 0 0 0 0 0 0 0
FB ZHR 197y
[(7:1] RSV R
I WG
[0] WDTRF 1: ﬁ]]éﬁ”‘l’ﬁ%&@?” WDTiARR E‘Jﬁ?}z@, #E%ﬁﬁ&él‘l—ﬁ
0: EEX
20.3.2 WDT_ARR (0x4027)
% 20-2 WDT ARR (0x4027)

fir 7 6 | 5 | 4 | 3 [ 2 | 1 0
SR WDT ARR
et} R/W R/W R/W R/W R/W R/W R/W R/W

SAIE 0 0 0 0 0 0 0 0
FB B FKR 9%
[7:0] WDT_ARR | AT IME I EEs . WBEE T I aswIah s fE & 8 A,
20.3.3 CCFG1 (0x401E)
CCFGL (0x401E)

fr 7 6 5 4 | 3 2 1 0
25 RSV LVWIE WDT EN RSV
et R/W R/W R/W R/W R/W R/W R/W R

EAE 0 0 0 0 0 0 0 0
FB LR 9%
[7] RSV TREH
R HL . LVW S0 H T B
(6] LVWIE | 0: %%
1: fifige
WDT {5
[5] wpT EN | 0 Ak
1: gk
[4:0] RSV R
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21 RTC Shd4hEoE
21.1 RTC BXINEEEE

INT_CTRL =
RTC_TML[7:0] —> RTC EN e
(active high) I
RTCIF g
RTC_TMH[7:0]— CNT_PROC 4
IFINT INT OUT >
RTC EN w
(active high) %
21-IRTC HEA T HEHE
21.2 RTC E£{Ei5288
HZ%7% RTC_TMH Al RTC_TML, & RTC %) E #iA ;
¥ E RTC_STA[RTC_EN]A 1, f#fit RTC i%.
21.3 RTC ZH{F=8
21.3.1 &5 7FES: RTC_TM (0x402C, 0x402D)
%ZI-IRTciTMH (0x402C) RTC_TML (0x402D)
RTC_T™M (0x402C, 0x402D)
RTC_TMH (0x402C)
A 7 | e | s | 4 [ 3 | 2 | 1 | o
5 RTC TMH
et R/W R/W R/W R/W R/W R/W R/W R/W
EAE 1 1 1 1 1 1 1 1
RTC TML (0x402D)
fir 7 | e | s | 4 | 3 | 2 | 1 | o
L2 H RTC_TML
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HAE 1 1 1 1 1 1 1 1
FB B iR
RTC T4 1745
BN, RTC H423LA 32768Hz M O 11503 RTC_TM[15:0] Jaikith, rFeAEd sk, i3
U501 | RTCTIV | s st s Fh a4
B HAE N IEAE TH B B R4 .
21.3.2 EHIZFTEEE: RTC_STA (0x402E)
# 21-2 RTC_STA(0x402E)
fr 7 6 5 4 I 1 0
L H RTC EN RTC IF RSV ISOSCEN RSV
Byt R/W R/W R/W R/W R R R R
EAHiE 0 0 0 0 0 0 0 0
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FB R i
RTC fffE
7 RTC EN | 0: ZXIE
1. ffige
RTC Hrbrbr &AL
6 RTC_IF | tHE A E5ET RIC_TM I, ZAE 1, AWk, ffrE 1, WIHEE.
24 IB[RTCIE] N 1 B, #EA K.
5 RSV TR
PRI B e
4 ISOSCEN | 0: PRI g4k ik
1. RIS e
[3:0] RSV {Eq

21.4 BEIEPEOE

21.4.1 &N

IS AR T ) P PN R P A o P BB RIS B R D E

AR A — MK 12 A7 (T s

AR B OSB3 22 BRARTHE 4 12 A L

IS AR

|=]
e

KHETT % 8% CAL_CRO[CAL _STAl=1, HiaR#EtFE, 152 CAL CRO[CAL BSYbrEAL
W, HEHESER (CAL_BSY=0) J&, #:H0 CAL_ARR FfEL R & i BRI ki 41 52

ATHEL 4 M BHEIE.

21.4.2 HFsR

% 21-3 CAL_CRO (0x4044) CAL CRI (0x4045)

CAL_CRO. CAL_CR1 (0x4044. 0x4045)

CAL_CRO (0x4044)

A 7 6 | 5 | 4 3 | 2 | 1 | o
CAL STA
fr - .
4K JCAL BUSY RSV CAL ARR[11:8]
Eapitl R/W R R R R/W R/W R/W R/W
EA1E 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
SAiE 0 0 0 0 0 0 0 0
FB LR 9%
CLOCK_CAL {fifg
(15] CAL STA | 5: o
0: TEX
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E
0: KoMt #5e .

1. FoRKRAES R IEAE AT

[14:12]

RSV

TR

[11:0]

CAL_ARR

RHETHHUE

il P BRI b A AR S 4 AR I B 1 04

T HULEDY 0 IR Joxt BARI PR o N, 2 IE DY OxFFF I o tH8ai (IR AT fg
FE AR I B R AR B DU iR PO
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22 10

22.1 10 f&N
Al PASZ R 22 ANl 10 818, 45A P0.0~P0.1, P0.5~P0.7, P1.1~P1.7, P2.0~P2.4,
P2.7, P3.0~P3.2, P3.4. H GPIO iy LA AH I 42 i AL B 27 A7 o R e AN R N 1 75 2K

22.2 10 #Z#{FikEA

1. ¥ P0.0~P0.1, P0.5~P0.7, P1.1~P1.7, P2.0~P2.4, P2.7, P3.0~P3.2, P3.4
3% 74 PO, P1, P2, P3.

2. PO_OE, P1_OE, P2_OE, P3_OE HTHHE P0.0~P3.7 HIAFH N/f G . 2435 [
Fic B A NN, it 2 R R S A

3. P0.0~P0.1, P0.5~P0.7, P1.1~P1.7, P2.0~P2.4, P2.7, P3.0~P3.2, P3.4 ¥a[f#
Ae L hieffH, BCE PO_PU, P1_PU, P2_PU, P3_PU, P4_PU XtRiffifih—. Hr P0.0~PO0.1,
P1.3~P1.6, P2.1 (- i PHBHAEZI A 5.6kQ, HAv L -3 si BHFEAE 294 33kQ.

4. P1.1/PO.1 W fERE FHrHIFH, FHIEEFHZIN 10kQ, ALE P3_AN[7:6[E 52 G H6E.

5. FrA 10 i D /ERC74 O I B fi B £ 4% F 855

6. P0.0~P0.1, P0.5~P0.6 A/ACE NAMEEHNT INTO N, P1.1~P2.7 WL E NS W
INT1 i\ INTO A1 INT1 #RAT LABC & Ay B i, T B rh T B8 v P e fid o e

7. P1.3~P1.7, P2.0~P2.4, P2.7, P3.0~P3.2, P3.4 AJ i B NS SH K. B E P1_AN,
P2_AN, P3_AN XfRifffzy—. s A B BIME S 5, Praferthie ks, e P1, P2,
P3 f 82 A2 H P s F1RES 0.

8. P1.6~P1.7, P2.0~P2.4, P27, P3.0~P3.2, P3.4 7t & ARG EhisrH
KM, P1.3~P1.5 i CIERAC BB By BN 2 F 3h 5 P, AT LAARHE SEFRR A 75 R 8 2

BIF .
9. 10 flikg:

a) XTRrAEEMED, GPIO Mk Bl
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
e) P0.6: SPI> UART > GPIO
f) P0.7: TIMER2 > CMP > SPI >GPIO

REV_1.0 194 www.fortiortech.com

Downloaded From | Oneyac.com


https://www.oneyac.com

Fortior Tech

FUG6832N1

10 HFF=8
22.3.1 P0_OE (0xFC)

22.3

# 22-1P0 OE (0xFC)

AL 7 6 | 5 | 4 | 3 | 2 | 1 0
2R PO OF
ey R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FB B Eiipy
PO. 0~P0. 7 F% % H A G
[7:0] po oF | l: fith
0: fA
22.3.2 P1_OE (0xFD)
# 22-2P1_OE (0xFD)
A 7 6 | s | 4 | 3 | 2 | 1 0
2 P1 OF
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 B iR
P1. 0~P1. 7 %74 H i GE
[7:0] p1 oE | 1: fith
0: HIA
22.3.3 P2_OE (0xFE)
% 22-3 P2 OE (0xFE)
fir 7 | e | 5 | 4 | 3 [ 2 1 0
ZHR P2 OF
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
FB B iR
P2. 0~P2. 7 W% 7% H i G
[7:0] P2 OF L: 4t
0: HIA
22.3.4 P3_OE (0xFF)
* 224 P3 OE (0xFF)
A 7 | e | 5 | 4 | 3 | 2 | 1 0
A FK P3 OE
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
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FB B iR
P3. 0~P3. 7 %75 A B8
[7:0] P3 OF L: 4t
0: A
22.3.5 P4_OE (0xE9)
% 22-5 P4 OE (0xE9)
L 7 6 5 4 3 2 1 0
L FR RSV P4 OE[5] P4 OE[4] RSV P4 OE[2] RSV RSV
B yii R R R/W R/W R/W R/W R R
R A (=N 0 0 0 0 0 0 0 0
FB BFR
[7:6] Rsy | RE
P4. 4~P4. 5 {8 74 HAE e
[5:4] pq oE | 1 Hith
0: FrA\
[3] Rsy | RH
P4. 2 [P H A e
[2] p4 op | 1 fith
0: #A
[1:0] RSV RE
22.3.6 P1_AN (0x4050)
# 22-6 P1_AN (0x4050)
hr 7 6 | 5 | 4 3 2 1 0
B P1 AN HBMOD RSV ODE1 ODEO
Byt 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 ZFR iR
P1. 4~P1. 7 [ALRURE 2048 B
[7:4] P1 AN 1. f#iag
0: 2%k
P1. 3 M E, 5 Pl OF. 3 H&uE PL. 3 IThRERi= .
HBMODE P1 OE.3 P1. 3 f#
0 0 SR ITUN
[3] HBMOD 0 1 B
1 0 PR
1 1 B om Ik s H , T e A o
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2y, B R LA AR 20mA,
T HALL () B FEL S i o i R IR Y

WANEES S 01 Koy AR A A .

[2]

RSV

TR

[1]

ODE1

PO. 1 BJURHIT#% Copen drain) {#RE

1: fifigk
0: Z&11

[0]

ODEO

PO. 0 IR T4 Copen drain) {HfE

1: fifigk
0: Z&iF

22.3.7 P2_AN (0x4051)

# 22-7P2_AN (0x4051)

fr 7 | 6 5 | 4 | 3 | 2 1 0
K P2 AN
et} R/W R/W R/W R/W R/W R/W R/W R/W
SAIE 0 0 0 0 0 0 0 0
FB 2R ik
P2. 0~P2. 7 [ 04 R
[7:0] p2 AN | 1: fERE
0: %%
22.3.8 P3_AN (0x4052)
% 22-8 P3 AN (0x4052)
fr 7 6 5 | 4 | 3 | 2 1 0
25 P11 PL PO1 PL P3 AN
et 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 LR 9%
P1. 1 FHiFEBHAERE
1: ffifE
[7] P11 PL 0. AL
E: ARRERINERE P11 M) B A R
PO. 1 Nz s BHAE AE
1: ffge
(6] P01 PL 0. I
T AREFEIRHERE PO. 1 ) B A R
[5:0] P3 AN | P3.0~P3. 5 MR ARE AE fiE
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22.3.9 PO_PU (0x4053)

# 22-9P0 PU (0x4053)

A 7 | 6 5 | 4 | 3 2 1 0
B PO PU
K R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:] 0 0 0 0 0 0 0 0
=42 &R |
PO. 0~P0. 7 f_I- i H BH A R
[7:0] po py | l: fEAE
0: Z&F
22.3.10P1_PU (0x4054)
% 22-10 P1_PU (0x4054)
fr 7 | 6 5 | 4 | 3 2 1 0
LA P1 PU
KM 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 2| R
P1.0~P1. 7 [ L hr s BHAE RE
[7:0] p1 py | l: fEAE
0: 21
22.3.11P2_PU (0x4055)
* 22-11 P2 PU (0x4055)
fr 7 | 6 5 | 4 | 3 2 1 0
ZFR P2 PU
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
FB & | R
P2. 0~P2. 7 ) b hr L BE A g
[7:0] po py | l: fEAE
0: 221k
22.3.12P3_PU (0x4056)
¢ 22-12 P3 PU (0x4056)
fr 7 | 6 | 5 | 4 3 2 1 0
B P3 PU
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gt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0

=42 B iR

P3. 0~P3. 7 { Iz B BH A R
[7:0] p3 py | 1= ffE

0: 2%k

22.3.13P4_PU (0x4057)
7 22-13 P4 PU (0x4057)

L 7 6 5 4 3 2 0 0
L2 FR RSV P4 PU[5] P4 PU[4] RSV P4 PU[2] RSV RSV
St R R R/W R/W R/W R/W R R

EAiE 0 0 0 0 0 0 0 0

FB 2R ik
[7:6] RSV PR ¥
P4. 4~P4. 5 ) 37 e BHAE A
[5:4] pg py | 1+ flfE
0: 2%k
[3] RSV N
P4. 2 )b 4 HL B A RE
[2] p4 py | 1+ fHfE
0: 211
[1:0] RSV R
22.3.14PH_SEL (0x404C)
3 22-14 PH_SEL (0x404C)

L 7 6 5 4 3 2 1 0
TR SPTTMOD UART1EN UART2EN T4SEL T3SEL T2SEL T2SSEL RSV
Byt R/W R/W R/W R/W R/W R/W R/W R

R[N 0 0 0 0 0 0 0 0
FB ZFR iR
SPT ML IE 5¢ J5 v RS
[7] SPITMOD O: 1’E7‘3}}\1‘[LH§L, SPI klﬁ%—bﬁ}ﬁ, MISO %Hﬂﬁ&??ﬁﬂj%%}o
L FENMALES, SPT Kik5EE)E, MISO &t T A .
P0. 5(TXD) /P0. 6 (RXD) ¥ 143 F > UART
UART1 f#
[6] UARTLEN 0: UARTI Thfgak -
1: UART1 ZThiefdige
[5] UART2EN P3.7 (TXD) /P3 6 (RXD) flm | Eﬁﬁﬂ\] UART
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UART2 f#i &
0: UART2 Dhfezs L
1: UART2 ThEEffige

[4]

T4SEL

g VB 9 TIM4

TIMER4 ¥ 1§ g

0: AflikE

1: PO. 1B PO.0 (ZhAEHER PH_SEL1[TACTI=1) {Ey TIMER4 FI% A%t
e i AR RS 10 HAE TR

[3]

T3SEL

It LV 9 TIM3

TIMER3 %if 113 g

0: AMERE

1: P1.18{PO. 1 (ZhAEHA PH_SELLIT3CTI=1) {E TIMER3 ff A\ fr
e I RS 10 #RAE VLA

[2]

T2SEL

I 1A 2 TIM2

TIMER2 3 FI{i

0: P1.0 fE GPIO

1: P1.0 fF9 TIMER2 H% Nt

[1]

T2SSEL

It 152 H 9 TIM2S

TIMER2 ¥ 1 2 g

0: PO. 7 {E GPIO

1: PO. 7 £ TIMER2 [3 11 2 %y N4

T TIMERZ fR2eZdfmm, HUOREA L, U2 SPL 1 MISO

[0]

RSV

NE

22.3.15PH_SEL1 (0x404D)

% 22-15PH_SEL1 (0x404D)

fir 7 | e | 5 | 4 3 2 1 0
SR RSV SPICT T4CT T3CT
Eapit] R R R R R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
FB LR iR
[7:3] RSV REE AL

SPT TheeH:#%
[2] SpIcT | 0: THREAEEREZ, PO.5 fEJy SCLK, PO.6 {EA MOSI
1: jRe%#%, PO.5(SCLK)>P0.0 PO.6(MOSI)>PO0. 1
TIMER4 ThESH:H
[1] T4CT 0: DhReAHAE, A PO. 1 fF79 TIMER4 H % A\t
1: IhREH:H%, 18 PO. 0 1y TIMER4 K% N H
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TIMER3 IhfE#:H#
[0] T3CT 0: IhEeAEH%, 1%)% P1. 1 E2N TIMER3 E‘Jiﬁﬁ)\i@l’ﬂ
1: DhRedEH, {1 PO. 1 1y TIMERS HI% N

22.3.16 PO (0x80) /P1 (0x90) /P2 (0xAO0) /P3 (0xB0) /P4(0xES8)

st Vi HH 2T A2 2% PO/M/2/3/4 SCFFEEE ViR, RMW . (read-modify-write) fi& 417 il ff /& 25 A7 35 1)

H (RMW $54Z L) , HAh$E A Ui 2 PORT & .
% 22-16 PO/P1/P2/P3/P4

PO (0x80) /P1 (0x90) /P2 (0xA0) /P3 (0xBO) /P4(0xE8)

YA 7 6 5 4 3 2 1 0
2 GPx[7] GPx[6] GPx[5] GPx[4] GPx[3] GPx[2] GPx[1] GPx[0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W

HEAE 0 0 0 0 0 0 0 0
HHERZWR IhReHhd R/W YIIG{E
PO[7:0] Jity 1 5 4745 0 R/W 0x00
P1[7:0] Jitg I 7 745 1 R/W 0x00
P2[7:0] Jiy 1 25 A7 25 2 R/W 0x00
P3[7:0] ity [ 2747 2% 3 R/W 0x00
P4[5:2] ity [ 7 47 4% 4 R/W 0x00

VE: u 0 P4 A 3 AN, XN P4 H A AR N P4[5:4]F1[2].

2% 22-17 read modify write instructions

4 e
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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23 ADC
23.1 ADC 1t

ADC J&—/ 12 (MR UGEIE % /748 (SAR) ADC, WIBSZHFERZ 15 MMEIE, KA ORI R
BE (B ADO MR E] AD14) , SRS S Fd W S AU G 55 o ADO~ADI3 oM E|
il ADC i#i&, AD14 Jy VCC 5|4 ADC_CR[URATIO]HC & HiFH 2 b IS BL4%% N ADC 3HT %
Ff. 24 DRV_CR[FOCEN{#ifiE)5, i ADO/AD1/AD2/AD4/AD14 A DLz ##fil & CRAE, AD2
AD14 i#id FOC_CRO[UCSEL]fz e 5 Horh— AN F T BESR i e il AR, A S fih SR A 45 SR [ o
IR EALAS 55 o
23.2 ADC {EE

ADC_MASK[14:0]

P2. 0/AD0 > ——»
P2. 3/AD1 ——»
P2. 4/AD2 - ——»
P2. 5/AD3 < ——»
P2. 7/AD4[ > —»
P3. 2/AD5 < ——»
P3. 3/AD6 < ——»
P3.4/AD7 ——  AMUX
P2. 1/AD8 [ J—>
P1.6/AD9 < ——>
P1. 4/AD10 >} ——>
P2. 6/AD11[>}}——»
P1.3/AD12 D<——»

P1. 5/AD13E—>/

23-1 ADC % %= H #HHE R

ADC

) 4

V

()
(@)

e !
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ADC_CR

Interrupt to MCU
—>

NOI'TVOav
410av
A100av

[h

DRV _CR[FOCEN]=1 > I
ADO/AD1/AD2/AD4/ VREF
AD14 Trigger ¢

y ADCO_DRIL/DRL ]
From 19-Bit SAR | ADC1 DRH/DRL |
AMUXO0 ADC
? ADCL4_DRI/DRL]
ADC_SCYC

K 23-2 ADC ZhAEHE Kl
23.3 ADC 2{FisiBg
B A5 27745 ADC_CR[ADCBSY & 1 BPREHATIF SRR, 24 FOC TiReEal)E, &
J PR L L BTN il R AR SR LS R LIRS 7, Al 45 3R 5 E 2k 52 R 0P 4 6 R AR X
il SRR S L LU AR R AR e, R JESR B T FOC ik,

7E: ADC #1232 ADC /<R

23.3.1 |[fFFIRHEFREFEER

ADC MASK
ADCEN
- Clear 0 By Hardware
ADCBSY <&—SET 1 START ADC
ADCDRO sa?rﬁ.:ng Conversin e Resuh 0 A &
ADCDR1 Sar;;leing Conversion Result 1 4> MCU Rea.d ReSUItS
Kl 23-3 ADC 5 434 KA I e 1
ADC 1

® WEEIEN ADC 2% ik ADCREF
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BN I TE (1) 9 5 B B A 4795 ADC_MASK

WE A I EANETE R KA ADC_SCYC (R/IME N 3)

% # ADC_CR[ADCEN]fz N 1, {iifit ADC

% # ADC_CR[ADCBSY]fi A 1 i, ADC 4 TAE

ik ADC_CR[ADCBSY N2 J5 1] LAEEEL ADC #4445 3t

ADC 7 0 JI5t F ARA Aef 10 3 5 MR B 5 (R4 68 CH2/3/4 J5 , WUCRAE 44 CH2/3/4,
SRIGTERN ADCBSY 2 5 S U i e 25 50

23.32 MHAFREER

JE 3 FOC Thfgf5, ADC W] 7EHHLIRE) T 22T 21 E 2 fid &k ADC SRAE o Ml A SRR R 5 1505 4
R RAFRL AT RIS EAT P L B S DTS P R AN [RI A X A B e, (B i A =X 5 0050 1 A =X
ADC HIEAHES.
¥ )85 FOC g (L& DRV_CR[FOC _ENJ=1) , FOC #Huls E5hE50 ADC B IF7E 75 511
A& ADC SRAE, K RFERIE H 3hi% 2 FOC #ik. AD2 1 AD14 ifiit FOC CRO[UCSEL]fi%
BEH A — A T BEZ H R Al R
(" Start ADC SETUP )

ADO/AD1/AD2/AD4 Channel Enable

ADC MASK EN Enable or Disable

DRV_CR[FOC_EN] =1

ADCO DR->FOC IA  ADC1 DR->FOC IB
ADC4 DR->FOC IC
ADC2 DR or ADC14 DR->FOC UDCFLT
23-4 ADC Tl - fil 2 KA
WKl 23-4 fos, 4 ADC J83#E 0/1/2/4 {58, I HAE FOC {585, 1t FOC BLHAE A ik & KA
HE A R

23.3.3 mdiEERER

217 %% ADC DRH 1 ADC DRL &8 IR 4 5¢ il ADC %t 6 40 ARAS i i 2 5 AR 24
AT LIRS ADC_CR[ADCALIGN &4 X 55 822 IR AL 3T 55 . B A M 0 B VREF, %y HdEA%
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it N & s. ADC_DRH fl ADC_DRL 2547 2% th R s FI A4 B N 0.
LEPANGERES X5 FEIR TS 55
ADC_CR[ADCALIGN]=0 ADC_CRJADCALIGN]=1
0 0x0000 0x0000
VREF/2 0x0800 0x4000
VREF 0xOfff 0x71f8
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23.4 ADC FHFsE

23.4.1 ADC_CR(0x4039)

# 23-1 ADC_CR (0x4039)

A 7 6 5 4 3 2 1 0
e ADCEN | ADCBSY ADCSAT' RSV ADC,\'TL'G ADCIE ADCIF
KA RIW RIW1 RIW RIW RIW RIW RIW RIW

A 0 0 0 0 0 0 0 0
FR 2R ik
fdiiE ADC
[7] ADCEN | 0%%1E.
1:AfRE.
ADC J33 & ADC i fr i
MCU #:/E ADC I 565 ADCEN fi, {44, FHS5 ADCBSY #i{TH#:. MCU
5 1 J5IT4h ADC #effe, Hdsg Seai Ak B 3hiE 0. MCU AT AU A7 LAy ADC 2
[6] | ADCBSY | sy s fiints., Fefr B4 11 MCU T8 1 8 3L, Jbf MCU HATS 1, 50
B, B EIR ADCUIRE .
ADC_MASK=0 KI5 1 Toi Lo
AD14 ¥ VCC HL A 17 bt
[5] ADCORATI 0: 1/12 43
1: 1/6.5 )k
[4:3] Rsv | TRH
ADC K i b v S48 e
2 ADCALIG 0: ADC %&%E?E?ﬁiﬁ iADC 45 A ADCx_DR[11:0]) .
N 1: ADC ¥l &£k hixt 5% (ADC 45 7 ADCx_DR[14:3]) .
FE: FOC il R RAFE AN Z5om, [ 52 R e Ik i A3 5%
ADC Hiiffifit. FT42 ADCIF 27515 MCU Kb ditt. (AMad FOC filt KA
Hh B )
[1] ADCIE | (us 1
1:AfRE.
ADC bR &AL
AV ADC #e e se S, BE¢FE 1. %5 ADCIE=1 ][] MCU &t ADC Ik Fiff .
[0] ADCIF

0: A Yk ADC #4 A 52 e,
1: A7 ADC #H5e ke,

23.4.2 ADC_MASK={ ADC_MASKH, ADC_MASKL} (0x4036~0x4037)

#* 23-2 ADC_MASK={ ADC_MASKH, ADC_ MASKL} (0x4036~0x4037)
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ADC MASKH (0x4036)

VA 7 6 5 4 3 2 1 0
B RSV CH14EN CH13EN CH12EN CH11EN CH10EN CHYEN CHSEN
KA R R/W R/W R/W R/W R/W R/W R/W

=X DA[-] 0 0 0 0 0 0 0 5
ADC MASKL (0x4037)

TR CH7EN CH6EN CH5EN CHAEN CH3EN CH2EN CHIEN CHOEN

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

FB B iR

[15] RSV {88 iz
[14] CHI4EN | ADC 5 14 i@i&fliRE, 40 A FOC filk RAF LR IhAE, CHI4EN THRACE N 1
[13] CHI3EN | ADC % 13 HiEfl fE
[12] CHI2EN | ADC % 12 i#iEfl e
[11] CHI1EN | ADC % 11 i@i& ik
[10] CH10EN | ADC % 10 JfiE i 5

[9] CHOEN | ADC % 9 JEiE{fi it

[8] CHSEN | ADC % 8 i#iEfli fig

[7] CH7EN | ADC 3 7 JBis{fi ik

(6] cHeEN | ADC % 6 iHIE f# e

[5] CHsEN | ADC % 5 iliE f# g

[4] CHA4EN ADC % 4 BiEflgE

[3] CH3EN ADC % 3 HiE i gE

[2] CHoEN | ADC 5% 2 JBIEffifE, S A EH] FOC fil kR AF RELR LR ThAE, CH2EN LHRECEN 1

[1] CHIEN | ADC % 1 diA f#fe

[0] CHOEN | ADC %5 0 i f# ¢

23.4.3 ADC_SCYC={ADC_SCYCH[3:0],ADC_SCYCL}(0x4035[5:2],0x4038)

% 23-3 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_SCYCH (0x4035)

fir 7 6 5 | 4 | 3 | 2 1| 0
P DACEN | DACMOD ADC_SCYC[11:8] RSV

KA R/W R/W R/W R/W R/W R/W R R
R4 0 0 0 0 1 1 0 0

ADC_SCYCL (0x4038)

fir 7 | e | 5 | 4 3 | 2 ] 1 | 0
G ADC_SCYCL [7:4] ADC_SCYCL [3:0]
KA RW | RW | RN | R RW | R | R R/W
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g | o | o | 1t | 1 | o | o | 1 | 1

FB AR | #R

ADC XFEJFIfI & . EiE AD8. AD9. AD10. AD11. AD12. AD13 JLA#HE.
ADC_SCYC [11] =0 i,

il AD8. AD9. AD10. AD11. AD12. AD13 XK/~ ADC_SCYC [10:8]1 ADC
ADC._SCY o e JE

C[11:8] | ADC_SCYC [11] =1 i},

il AD8. AD9. AD10. AD11. AD12. AD13 XK/ A (ADC_SCYC [10:8]*8 + 7))
A~ ADC 4 H

AT AL AE 0x4035[5:2]

[11:8]

ADC RFE A E, Wil AD5. AD6. AD7. AD14 LA H.

ADC_SCYC [7] = 0 if,

[7:4] CALDC[}S:CLS JBi& AD5. AD6. AD7. AD14 XH &1y ADC_SCYC [6:4]1 ADC Il 3.
ADC_SCYC [7] = 1 i,

i@iE AD5. AD6. AD7. AD14 R#JEHHN(ADC_SCYC [6:4]*8 + 7 )1~ ADC K% & A

ADC XFEE W E, i@iE ADO. AD1. AD2. AD3. AD4 Lk H.

ADC_SCYC [3] = 0 Itf,

apc scy | 8 ADO. ADL. AD2. AD3. AD4RFEJHNIJ ADC_SCYC [2:0]1* ADC et fil .
CL [3:0] | ADC_SCYC [3] =1 i},

Wi ADO. AD1. AD2. AD3. ADA4 XFfJH 1A (ADC_SCYC [2:0]*8 + 7 )/~ ADC Hif
B A

[3:0]
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23.4.4 ADCO_DR={ADCO_DRH,ADCO_DRL} (0x0300~0x0301)

£ 23-4 ADCO_DR={ADC0_DRH,ADCO DRL} (0x0300~0x0301)
ADCO DR={ADCO DRH, ADCO DRL} (0x0300~0x0301)
ADCO DRH (0x0300)

L 7 6 5 4 3 2 1 0
A5 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

=X DA 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]
Byt R R R R R R R R

LR AN 0 0 0 0 0 0 0 0
=32 2R E1:57)
JIi P 4 AR X ADC B4 5 Bl J5 . ADC JlIE 0 FE st IR
[15:0] ADCO DR IR TE ADCALIGN &30 5% 77 1,
vE: FOC fi & AR ADC 45 A5 3 5 L % A7 e
23.4.5 ADC1_DR={ADC1_DRH, ADC1_DRL} (0x0302~0x0303)
% 23-5 ADC1_DR={ADCI1 DRH, ADCI DRL} (0x0302~0x0303)
ADC1 DR={ADC1 DRH, ADC1 DRL} (0x0302~0x0303)
ADC1 DRH (0x0302)

L 7 6 5 4 3 2 1 0
TR 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

R[N 0 0 0 0 0 0 0 0
ADC1 DRL (0x0303)

L 7 6 5 4 3 2 1 0
TR DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
it R R R R R R R R

EAiE 0 0 0 0 0 0 0 0
FB B FR 197
B F AR = ADC #5352 G, ADC I8 1 s R
VE: FOC il R K REAR R ADC 25 B4 00 3 &5 I %5 A7 2%
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23.4.6 ADC2_DR={ADC2_DRH, ADC2_DRL} (0x0304~0x0305)

% 23-6 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
A5 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

=X DA 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]
Byt R R R R R R R R

LR AN 0 0 0 0 0 0 0 0
=32 2R E1:57)

Ji P 4 AR X ADC B4 5e il J5 . ADC JlIE 2 FE st IR
[15:0] ADC2 DR IR TE ADCALIGN &30 5% 77 1,

vE: FOC fi & AR ADC 45 A5 3 5 L % A7 e

23.4.7 ADC3_DR={ADC3_DRH,ADC3_DRL}(0x0306~0x0307)
7 23-7 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
TR 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

R[N 0 0 0 0 0 0 0 0
ADC3 DRL (0x0307)

L 7 6 5 4 3 2 1 0
TR DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
e~y R R R R R R R R

EAiE 0 0 0 0 0 0 0 0
FB B FR 197
B F 4R ADC #5352 i fm, ADC I8 3 st |
[15:0] ADC3 DR 1 o s i ADCAL TGN 2450 357758
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23.4.8 ADC4 _DR={ADC4_DRH, ADC4_DRL} (0x0308~0x0309)

# 23-8 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
A5 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
EAiE 0 0 0 0 0 0 0 0

ADC4 DRL (0x0308)

L 7 6 5 4 3 2 1 0
2 DL[7] DL[6] DL[5] DL [4] DL[3] DL[2] DL[1] DL[0]
Byt R R R R R R R R
LR AN 0 0 0 0 0 0 0 0
=32 2R E1:57)

JIE 41 AR S ADC FE e 5E Rk JE,  ADC T 4 Bl R
[15:0] ADC4 DR | BHEARFE ADCALIGN & F6xt 5% 7 =K
vE: FOC fi & AR ADC 45 A5 3 5 L % A7 e

23.4.9 ADC5_DR={ADC5_DRH, ADC5_DRL} (0x030A~0x030B)

# 23-9 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
AR 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

R[N 0 0 0 0 0 0 0 0
ADC5 DRL (0x030B)

L 7 6 5 4 3 2 1 0
R DL[7] DL[6] DL[5] DL [4] DL[3] DL[2] DL[1] DL[0]
it R R R R R R R R

EAiE 0 0 0 0 0 0 0 0
FB B FR 9%
B F 4R ADC #5352 i m, ADC 8 5 st |
[15:0] ADC5_DR )
B AR ADCALTGN 280 5% 77 =X,
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23.4.10 ADC6_DR={ADC6_DRH, ADC6_DRL} (0x030C~0x030D)

% 23-10 ADC6_DR={ADC6 DRH, ADC6 DRL} (0x030C~0x030D)
ADC6_DR={ADC6 DRH, ADC6 DRL} (0x030C~0x030D)
ADC6 DRH (0x030C)

{72 7 6 5 4 3 2 1 0
£ 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

SAE 0 0 0 0 0 0 0 0
ADC6_DRL (0x030D)

A 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]
Eayit) R R R R R R R R

KA 0 0 0 0 0 0 0 0
FB By iR
IO 348 R A ADC B4 58 i S, ADC JlIHE 6 4 R
L15:0] ADCE_DR 4R ADCALIGN 800 55 75 =
23.4.11 ADC7_DR={ADC7_DRH, ADC7_DRL} (0x030E~0x030F)
% 23-11 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
LA DH[7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DH[0]
HRA R R R R R R R R

XA 0 0 0 0 0 0 0 0
ADC7 DRL (0x030F)

A 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]
e it} R R R R R R R R

XA 0 0 0 0 0 0 0 0
FEB AR iR
I 414 R A ADC 458 Rl fe,  ADC JlTE 7 3 sh R
[15:0] ADC7 DR
B ADCALIGN &0 5% 77
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23.4.12 ADC8_DR={ADC8_DRH, ADC8_DRL} (0x0310~0x0311)

#* 23-12 ADC8 DR={ADC8 DRH, ADC8 DRL} (0x0310~0x0311)
ADC8 DR={ADC8 DRH, ADC8 DRL} (0x0310~0x0311)
ADC8 DRH (0x0310)

{72 7 6 5 4 3 2 1 0
£ DH[ 7] DH[6] DH[5] DH[ 4] DH[3] DH[ 2] DH[1] DH[0]
HM R R R R R R R R

SAE 0 0 0 0 0 0 0 0
ADC8 DRL (0x0311)

A 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]
KM R R R R R R R R

HAE 0 0 0 0 0 0 0 0
FB By iR
IO 348 R A ADC B4 58 i S, ADC JlIHE 8 4 R
[15:0] ADC8_DR
FHE AR ADCALIGN 1455 7 =
23.4.13 ADC9_DR={ADC9_DRH, ADC9_DRL} (0x0312~0x0313)
%* 23-13 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
LA DH[7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DH[0]
HRM R R R R R R R R

XA 0 0 0 0 0 0 0 0
ADC9 DRL (0x0313)

A 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]
e it} R R R R R R R R

XA 0 0 0 0 0 0 0 0
FEB AR iR
I 414 KA ADC 458 Rl fe,  ADC i TE 9 Bl R
[15:0] ADC9 DR
B ADCALIGN & #0) 5577 2
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23.4.14 ADC10_DR={ADC10_DRH, ADC10_DRL} (0x0314~0x0315)

# 23-14 ADC10 DR={ADC10 DRH, ADC10 DRL} (0x0314~0x0315)
ADC10 DR={ADC10 DRH, ADC10 DRL} (0x0314~0x0315)
ADC10 DRH (0x0314)

{72 7 6 5 4 3 2 1 0
£ DH[ 7] DH[6] DH[5] DH[ 4] DH[3] DH[ 2] DH[1] DH[0]
HM R R R R R R R R

SAE 0 0 0 0 0 0 0 0
ADC10 DRL (0x0315)

A 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]
KM R R R R R R R R

HAE 0 0 0 0 0 0 0 0
FB By iR

IO 34 KA ADC B4 58 iS5, ADC JlIE 10 Fe4si R
[15:0] | ADC10_DR

FHE AR ADCALIGN 1455 7 =

23.4.15ADC11_DR={ADC11_DRH, ADC11_DRL} (0x0316~0x0317)
# 23-15ADC11_DR={ADCI1 DRH, ADCI1 DRL} (0x0316~0x0317)
ADC11 DR={ADC11 DRH, ADC11 DRL} (0x0316~0x0317)
ADC11 DRH (0x0316)

A 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]
HRM R R R R R R R R

XA 0 0 0 0 0 0 0 0
ADC11 DRL (0x0317)

A 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]
e it} R R R R R R R R

XA 0 0 0 0 0 0 0 0
FEB AR iR
JILF 414 R A ADC 4 58 RS, ADC JlTE 11 Fedf st R
[15:0] ADC11 DR
B ADCALIGN & #0) 5577 2
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23.4.16 ADC12_DR={ADC12_DRH, ADC12_DRL} (0x0318~0x0319)

# 23-16 ADC12 DR={ADCI12 DRH, ADCI2 DRL} (0x0318~0x0319)
ADC12 DR={ADC12 DRH, ADC12 DRL} (0x0318~0x0319)
ADC12 DRH (0x0318)

{72 7 6 5 4 3 2 1 0
£ DH[ 7] DH[6] DH[5] DH[ 4] DH[3] DH[ 2] DH[1] DH[0]
HM R R R R R R R R

SAE 0 0 0 0 0 0 0 0
ADC12 DRL (0x0319)

A 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]
KM R R R R R R R R

HAE 0 0 0 0 0 0 0 0
FB By iR

IO 348 KA ADC B4 58 iS5, ADC JIHE 12 Fe4si R
[15:0] | ADC12_DR

FHE AR ADCALIGN 1455 7 =

23.4.17 ADC13_DR={ADC13_DRH, ADC13_DRL} (0x031A~0x031B)
* 23-17 ADC13_DR={ADC13 DRH, ADCI3 DRL} (0x031A~0x031B)
ADC13 DR={ADC13 DRH, ADC13 DRL} (0x031A~0x031B)
ADC13 DRH (0x031A)

A 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]
HRM R R R R R R R R

XA 0 0 0 0 0 0 0 0
ADC13 DRL (0x031B)

A 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]
e it} R R R R R R R R

XA 0 0 0 0 0 0 0 0
FEB AR iR
JILF 44 R A ADC 4 58 RS, ADC @ TE 13 Feff st R
[15:0] ADC13 DR
B ADCALIGN & #0) 5577 2
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23.4.18 ADC1 4_DR={ADC14_DRH, ADC14_DRL} (0x031C~0x031D)

# 23-18 ADC14 DR={ADC14 DRH, ADCI4 DRL} (0x031C~0x031D)
ADC14 DR={ADC14 DRH, ADC14 DRL} (0x031C~0x031D)
ADC14 DRH (0x031C)

L 7 6 5 4 3 2 1 0
A5 DH[7] DH[6] DH[5] DH[4] DH[3] DH[2] DH[1] DH[0]
gt R R R R R R R R

EAE 0 0 0 0 0 0 0 0
ADC14 DRL (0x031D)

L 7 6 5 4 3 2 1 0
A5 DLI[7] DLI[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
E/apit R R R R R R R R

=X DA 0 0 0 0 0 0 0 0
FB 2R E1:57)
B F R G ADC #e3 5 i n, ADC liE 4 H st i
[15:0] ADC14 DR | FdEME4E ADCALIGN 1E3EXT5% 77 =,
TE: FOC filt A SKRERL R, ADC 45 A2 0 3 25 M % A7 7%
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24 DAC

24.1 DAC &1
N EBE RS DAC B, Hid DACO iy 9 friiiE#iss, DACI A 6 [ Eiisift 8%,

24.2 DACO IIEEiEE

VREF o)
Z W
; 7
[algal
DACEN —» J;i
9
DACODAT[8:0] —» DACO ——{X P2.6/IDA0C3M
£ =
¢ 3
i 3
5 C3p
—
DACMOD 30
IT \ 4
LL
?
>

& 24-1 DACO DifEHE R
WK 24-1 flizx, DACO 5 9 A7 U7 B ds e 5 NIl i ik 2 LU sy 3 1 Nt o] DA - 5F
ek iRy, RIS AT ARG B S 2 P2.6 5l Jl.

o
DR
=

v

Hi

1. DACO fiti ot akah e 1y, RAEM AL, FoMn G EE 3, &S i s R e
i

2. 7% DACO fiith % P2.6/DA0 511, BCE: P2_AN[6]=1, P2_OE[6]=1

3. DACO f#H VREF fE&%H L, ffif DACO FEA\IE: VREF CR [VREFEN]=1, DAC CR
[DACEN]=1

4. HidHJEJEHE B DAC CR[DACMOD]#%E. DAC CR[DACMODI=0 i, %t EIEEN 0~
VREF, DAC_CR[DACMODI]=1 i} A H R A, i B E VHALF~ VREF.

DACODATJ8:0] DAC #iHi HL DAC %y H4 HiL
DAC_CR[DACMOD]=0 DAC_CR[DACMOD]=1
0x000 0 VHALF
0x100 VREF/2 (VREF-VHALF)/2+VHALF
0x1FF VREF*511/512 (VREF-VHALF)*511/512+VHALF
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24.3 DAC1 IgEIEE

VREF =5
Z W
0 2
[alga
DACEN —» j
6
DACIDAT[5:0] —> > DAC1 ——{X] P2.3IDAL/C4P
—
pd 2
8
> X
(@)
v
DACMOD ——————» c40
IT C4M
L
z
>

K 24-2 DAC1 HfEHE

WK 24-2 Iz, DACL HF 6 A7 fE 75 5 B oDl B Rk 2 B 4 19 IE S N v] BLA] T8

P SRUAT A, [ B Ay DA B i e 2 P2.3 5.

R

1. DACI1 fi ot akah e /i, RAEwmA ML, Ao AEEE 3, 75 R s
i

2. 75 DACI fith 2 P2.3/DA1 511, BCE: P2_AN[3]=1, P2_OE[3]=1

3. DACI f#/f] VREF &% W)L, f#ift DAC1 FEE &: VREF CR [VREFEN]=1, DAC CR
[DACEN]=1

4. HidHJEJEHE I DAC CR[DACMOD]#%E. DAC CR[DACMODI=0 i, %t EIEEN 0~
VREF, DAC_CR[DACMODI]=1 i}y k4 tHa =X, % th k76 # VHALF~VREF.

DACIDAT[5:0] DAC fiirth HL DAC fiirth LR
DAC_CR[DACMOD]=0 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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24.4 DAC HiF=

24.4.1 DAC_CR (0x4035)
# 24-1 DAC CR (0x4035)

AL 7 6 5 | 4 | 3 | 2 1 0
L HR DACEN DACMOD ADC SCYC[11:8] RSV
eyt R/W R/W R/W R/W R/W R/W R R

EAhiE 0 0 0 0 1 1 0 0
FB ZHR iR

DACO&1 f¥ fiE
[7] DACEN 0: DACO&1 ;kTij‘JJ:o
1: DACO&1 f#RE.

DAC #5504 &
[6] DACMOD 02 J‘_Eﬁ*ﬁ:ﬁ: DAC iﬁfﬂj EE,ETB‘%] 0 @J VREF,
1: P E#AR, DAC fH A YE Il VHALF % VREF,

[5: 2] ADC SCYC[11:8] Il ADC_SCYC B

[1: 0] RSV TRE

24.4.2 DACO_DR (0x404B)
#* 24-2 DACO DR (0x404B)

A 7 | 6 | 5 | 4 | 3 [ 2 | 1 ] o
LR DACODAT([8: 1]

A R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
FB B FKR iR

[7:0] DACODAT[8: 1] DACO #5425 = 8Bit HdEi A\

24.4.3 DAC1_DR (0x404A)
# 24-3 DACI_DR (0x404A)

A 7 6 5 | 4 | 3 [ 2 | 1 | o
2 DACODAT[0] RSV DACIDAT
Eapit] R/W R R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0

THB ZR iR

[7] DACODAT[0] | DACO 25 1) 4 e AR A B A N

(6] RSV TR
[5:0] DACIDAT | DACIL ¥l 2% 6Bit ¥dlakmA
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25 DMA

25.1 DMA IfgE5isap

DMAO CRO | DMAL CRO
[DMACFG] || [DMACFG]

UART Receive request i

—_— / /

UART transmit request DMAO_LEN | DMAO BA | Chamnel 0
I L B

ENDIAN | DMAIE

12C to XRAM request DMAEN DMABUSY DMATF
’ DMA

XRAM to I2C request ENGINE
_>

DMAL LEN | DMAL BA | Channel 1

SPI to XRAM request

XRAM to SPI request DMAEN DMABUSY DMAIF

25-1 DMA IIREHER

DMA HEHEL & —/MIGEIE R DMA #2145, ESEI 1 4h (SPI. UART. 12C) 5 XRAM Z [d]
W EEEE A CORTT LA IRAM $d) |, A&%id 21 DMA % XRAM (15 1 Z{EATF4E CPU
X XRAM [WIEE LS EAE. EHKER XRAM Ui [ ia bt vf 3 &, SERME AR oK
I E, SCRETERE .

J53)) DMA BRI — M2 SR E I MR shg, FYE 7 Kifid DMAx_CRO[CFG]
WE DMA FE M5 N e . & DMA I lERe . AL DL ARSI A XRAM Eia
ik, #XJ55 DMAx_CRO[EN]F1 DMAx _CRO[BSY]A 1, HIn]j55) DMA. ¥atEimcte)s, Hibs
EAL DMAIF fE4FE 1, TSR IESE. BI85 DMA B 2R EREN, &S
DMAx_CRO[BSY]A 1, ElA]F {55 DMA.

25.2 DMA FHi==2

ADDR XSFR BIT7 BIT6 BITS5 I BIT4 I BIT3 BIT2 BIT1 BITO
0x403A | DMAO CRO | DAMEN | DMABSY | DMACFG[2:0] DMA _IE ENDIAN | DMAIF
0x403B | DMA1 CRO | DMAEN | DMABSY | DMACFG[2:0] DBG _SW | DBG _EN | DMAIF
0x403C DMAO _LENJ[5:0]

0x403D | DMAO_CRI1 ’ DMAO BA[10:8]

0x403E DMAO_BA[7:0]

0x403F DMAI1 _LENJ[5:0]

0x4040 DMAI1 _CRI1 ’ DMAI1 BA[10:8]

0x4041 DMA1 BA[7:0]
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25.2.1 DMAO_CRO (0x403A)

% 25-1 DMAO _CRO (0x403A)

A

6 5 4 3 2

1

K

DMAEN

DMACFG2 DMACFG1 DMACFGO DMAIE

ENDIAN

DMAIF

e

R/W

R/W1 R/W R/W R/W R/W

R/W

R/W

SAifE

0 0 0 0 0

0

FB

Z K

[7]

DMAEN

(6]

DMABSY

0:3HIE 0 M e, B RBEAALHIRES .
123838 0 IETEAE% .

5.

0: Jom e

L: JE3hEIE 0 FFiafEs

[5:3]

DMACFG
[2:0]

DMA JE#IE 0 #M& -5 77 g A7
000: M UART %I XRAM
001: M XRAM %] UART.

010:
011:
100:
101:

M T2C F] XRAM
M XRAM F] 12C
M SPT £ XRAM
M XRAM £ SPT

110: M UART2 %I XRAM
111: M XRAM %] UART2.
MIEIE 0 RAIT (UK L ATIEE L) M- SR,

[2]

DMAIE

DMA = {5 g
0: 2%k DMA [ CPU & Hi Hh i sk

1: f#HE DMA 1] CPU & H R IBriE R, 24 WrksrE DMATF S 1B, B[R] CPU & b Ibrid =R

[1]

ENDTAN

DMA AL S
0: mfrFishlei kit
12 ARSI 75 el sl k3%

VRO BEE BT 16 R8sk, 8 fras B RIRE BN 0.

MHIE 0 B 1 ARSI AT .

DMAIF

DVMA J#IE O fehmrbibrbr &0, EAFE 1, BAHE 0.
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0: Thir=4.
1: JBIE 0 M. (DMAIE =1 W}, [a) CPU & H A WrER, BN AArE)
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25.2.2 DMA1_CRO (0x403B)

#* 25-2 DMA1 CRO (0x403B)

A 7 6 5 4 3 2 1 0
P i DMAEN DMABSY DMACFG2 | DMACFG1 | DMACFGO DBGSW DBGEN DMATF
K R/W R/W1 R/W R/W R/W R/W R/W R/W

SAE 0 0 0 0 0 0 0 0
FB B iR
(7] DMAEN | DMA iBi& 1 ffifg
DMA J#IE 1 R/ 530
2
0 : JEIE | O e, B REANEHIRE
(6] DMABSY | 1: MBI 1 IE7EALH.
5.
0: LEX.
1: JABhiEIE 1 FFahtEs .
DMA I 1AM 577 [l £ Ar
000: M UART | XRAM
001: A\ XRAM ] UART.
010: M 12C FI| XRAM
. ouacre | O M XRAM £ 12C
[2:0] 100: A\ SPT % XRAM
101: M\ XRAM #| SPT
110: M UART2 E| XRAM
111: M XRAM £ UART2.
EIE 1RSI AT .
DBG A=l CHULIAIA) F5 [r) [X 45
[2] DBGSW | O: DEBUG IX ik #% XSFR (St #uhik == [H]: 0x4020 ~ 0x40FF)
1:DEBUG [X i £ XRAM (2t tH #idik 2% [B]: 0x0000 ~ 0x0317)
DBG Al CHEALIIR) iR
0: IEHE
1: DEBUG X,
(1] DBGEN | 4 DMA1 CRO[DMACFGIMC# #y 101, DBG EN=1 i, DMA Kfidk A\ DEBUG A5, tHhiif un 54 i
SPI (SPI_EN=1) , SPI Jy 3 £k EHLA KA (MISO 2650 , DMA Hal. BN
DMA_CRO[DBGSW] $i& 5 [X 35 L (1) A DG £ i ik SPT MOST 3% 2%, DMA1 BA/DMA1 LEN H
THi e DX AR GBS (AL AR RIS o IR NSS H BN N, B RE 5E— IRTE R,
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NSS H B2 A E TR, RG4S N —IRTEI K% .
3\ DEBUG #58f5, DMA JBiE 1 H W & 324 .

[0]

DMATF

DMA JBiE 1 FPWTFREAL
B 1, A o.
0: L Wi=4,

1 JEIE | fEH5ER. (DMATE =1 I, [ CPU A iR, & A AR5

25.2.3 DMAO_LEN (0x403C)

#* 25-3 DMAO _LEN (0x403C)

AL 7 6 5 | 4 | 3 | 2 | 1 | o
SR RSV DMAO_LEN
et} R R R/W R/W R/W R/W R/W R/W
R AN 0 0 0 0 0 0 0 0
=45 2R ik
[7:6] RSV R ¥
DMA JEIE 0 fE5rK R &
‘H. DMAJEIE 0 XRAM BUREFEWKE.
[5:0] DMAQ LEN | i O RIS A AT 54 . 249 DMAO_CROLENDIAN] =1 ({0515 5 #43%) i, #fE %7 DMAO_LEN
WENATE
BE: DMA J#IE 0 H AT &R 72 LT (0 R 1770

25.2.4 DMAO_BA (0x403E, 0x403F)

R 25-4 DMAO BAH (0x403E) DMAO BAL (0x403F)

DMAO_BA (0x403E. 0x403F)

DMAO_BAH (0x403E)

A 7 6 | 5 4 3 e | 1 ] o
B RSV DMAO BA[10:8]
eyt R R R/W R/W R/W
EA1E 0 0 0 0 0 0 0 0
DMAO BAL (0x403F)
fr 7 6 | 5 | 4 | 3 [ 2 | 1 | o
2R DMAO BA[7:0]
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
DMA JHIE 0 f&4 i dh bt e
DMA JEIE 0 XRAM B Hhdik
10:0 DMAO BA . s
[10:0] BN s o ks b T
VER, GEIE 0 fLHY XRAM Huhik 4% H]) [X 45 4. DMAO BA [10:0] ~ (DMAO BA [10:0] +
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‘ DMAO_LEN[5:0]) .
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25.2.5 DMA1_LEN (0x403D)
# 25-5 DMA1 LEN (0x403D)
AL 7 | 6 5 | 4 | 3 | 2 | 1 ] o
2 RSV DMA1 LEN
gt R R R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
=42 ZFR ik
[7:6] RSV R
DMA JHIE 1 FE5 s K e &
. DMA @iE 1 XRAM BUBEHKEE.
[5:0] | DMAI LEN | T8I 1R AT 4. 2 DMAO_CROLENDIAN] =1 (fiX 7745 S A4) I, HE77 DMAL LEN
WENATEL
B DMA JEIE 1 HAMERIPF 25 LFET (0 RARE 151

25.2.6 DMA1_BA (0x4040. 0x4041)

i 25-6 DMA1 BAH (0x4040) DMA1 BAL (0x4041)

DMA1 BA (0x4040. 0x4041)

DMA1_BAH (0x4040)

fr 7T | 6 5 | 4 | 3 2 | 1 | o
2 RSV DMA1 BA[10:8]
Byt R R R R R/W R/W R/W
R[N 0 0 0 0 0 0 0 0
DMA1 BAL (0x4041)
AL 7T | 6 5 | 4 | 3 | 2 | 1 | o
S HR DMA1 BA[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FB ZFR iR
[15:11] RSV PR¥H
DMA JEIE 1 AE5EdE e in i &
DMA i 1 XRAM ATH5Hbh
[10:0] | DMAI BA | “VEIE DREIRAA A
FERG, IS | AR K XRAM M4 [R] X 4 9. DMAL_BA[10:0] ~ (DMAL_BA [10:0] +
DMAL LEN[5:0]).

) DMA JEIESMEIERN 12C B CBFEM 12C F] XRAM. I XRAM #| 12C) , 12C EilK
START+Address Wi {17 MCU A&, 12C NMMPLES, #iBF] STOP, FHHAiFE 0 F75%
12C_SR[STOP], LAJERE 12C A, 35 55 5 DMA %4,
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26 VREF

26.1 VREF {&HRASE(EISAP
VREFEN

VBG O—— VDD5

REFVSEL[1:0]
[i5] 7€ 01

26-1 VREF &% B R ik #
VREF L (15 LB LA 26-1 Fizn . VREF S22 B R A4E plifisl, Al ADC Al DAC fibufi
A S IR . VBG /& Bt A BB ALK %
P f VREF T{F, T ENE %F 74 W F: VREF_CR[VREFEN]=1, ff i VREF.
VREF_CR[VREFVSEL#& 4 ik, HARNLEK 26-1. VREF HUELES H AHEHT ADC 11551
J£ 1 DAC 1% HiE .
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26.2 VREF {&Ra9517se
26.2.1 VREF_CR(XRAM: 0x404F)

# 26-1 VREF_CR (0x404F)

Az 7 | 6 5 4 2 0
A5 VREFVSEL RSV VREFEN RSV VHALFEN
Byt R/W R/W R R/W R R/W

HAiE 0 0 0 0 0 0
FB B 13
VREF i 525 o R IR %
01: VDD5
[7:6] VREFVSEL | 00: 4.5V
11: 4V
10: 3V
(5] RSV TR
VREF LR fE
0: 2% b3 VREF. DA UnSi% 8 P3 AN[5]=1, AMHSFEHEM P3.5 A
4] VREFEN | | ot oy o VREF. S50 P3ANTS]=1, 1436 VREF %% 1% P3. 5 3110, 51
A2 0. 1~ 1uF HLZAHE S VREF fa e 1k
[3:1] RSV RE
VHALF fdi &
[0] VHALFEN | 0: 1R
1: f#gE

7E: FU6832N1 R fefF VDD5 /54 VREF HiJE.
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27 VHALF

27.1 VHALF {=IRAYIE(EiRER

VREF

<—VHALFEN

\/REF/2

<] P3.2/VHALF

Kl 27-1 VHALF BEH) 3 F 46\ S 5 100
VHALF #EHL#38E an 27-1 fis . VHALF (fE 4 — AN 3 % Bk VREF/2,
FUJ VHALF B E® T/E, H{REZF T4 : VREF_CR[VHALFEN]=1, flifit VHALF, Jf
WM % P3.2 51

27.2 VHALF {&iRES1=E8

VHALF 5| 27 7 28 5% 3K 26-1.
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28 1B
28.1 M@

LW EZH 3N EEMEEBORE GO , 258 AMPO. AMP1. AMP2., &AMy E
FhSTEE ARG . Hod AMPO 36 0] DD B ] g B 1 25 0K 2%

Pz
L
X
o
S
<
AMPxP X}——o -
AMPXO
AMPXM [} —
B 28-1 BRI HUR R K
28.2 iBEnR{EiRAB
28.2.1 BEHEEFHIEI AMPO
BLIE A 2 M AR (D) EEBE,  (2) PGA AR,
BT TAF R @A Ao R an & 28-2 i o
28.2.1.1 AMPO EHHiBtEz,
e
L
o
o
AMPO_GAIN=000 =
P3.1/A0P X}—— +
P2.7/A00
P3.0/AOM DX}—— —

28-2 BRZRHLIRIZI (AMPO)
R EAHE AMPO, FHCE: AMP_CR[AMPOEN]=1.
BR2E e ITIE T N S o I (3 T P 28-2 s HAE AMPO 38 J8RT, 456 %38 U
KRB =11 P27, P3.0, P3.1 A B oEIUE S8, %8 P2_AN[7]=1, P3_AN[1:0]=11B.
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28.2.1.2 AMPO PGA ZSHANER

AMPO_GAIN
001>2X
010>4X
011>8X
100>16X
101>32X

X Vout
P2.7/A00

v 1kQ P3.1/A0P

1kQ P3.0/AOM

2 AANN—DG——

L
AMPOEN

Bl 28-3 AMPO TAE7E PGA Z /- N
N 28-3 iz, AMPO H I A S A7 N\ B 70 90l R R — > 1kQ T HLFH.
i F AMPO 2 43 NS 1 15258 40
® BHEBUH IR =AY GPIO M 4348 s Al =X,
® ik AMPO GAIN ¥ 5E K% %
® AMP CR[AMPOEN]® 1, {#ifiE AMPO

ST SN Z TR R R 0T B -
Vout = VHALF+ (Vi -V2) * AMPO_GAIN

28.2.2 {HEBIRIE (AMP1/AMP2)
28.2.2.1 AMP1

AMP1EN

PL.6/ALP [X|— +
———{X] P2.0/A10
PL7/IAIM X}—— —

28-4 AMP1 Fig N Hi AR 528

WA BEAR HIRIZ U AMP1, FEACE: AMP_CR[AMP1EN]=1.
AH HEL AL TR B N B HE e B e T A B 28-4 B . [ RE AMPA IZET, N AGRZ IS U 2%
BE =AM P16, P1.7, P2.0 At E s S8, %8 P1_AN[7:6]=11B, P2_AN[0]=1B.
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28.2.2.2 AMP2

AMP2EN

P2.UA2P X} +

P2.3/A20

P2.2/A2M X} —

28-5 AMP2 % N4 tH AH 53 H
IS EAF REAT FLRIZ I AMP2, TFRCE: CMP_CRIAMP2EN]=1.
AH FRLALAZ TR A N i o st 2 PR o 1 a0 P 28-5 B . fiiie AMP2 S8 J8HT, B Se I U ¢
BRI =N P2.1, P22, P2.3 & B MG SR, W& P2_AN[3:1]=111B.
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28.3 1IBMEFSS

28.3.1 AMP_CR (0x404E)

7 28-1 AMP_CR (0x404E)

A 7 6 | 5 | 4 3 2 1 0
PR RSV AMP2EN AMP1EN AMPOEN
gt R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
=42 ZHR 197y
[7:3] RSV R

0: Z%1k AMP2
(2] AMPZEN 1: flife AMP2
0: ZEIF AMP1
(1] AMPIEN 1: flife AMP1
0: %1l AMPO

(0] AMPOEN 1. {5 AVPO

28.3.2 AMPO_GAIN (0x4034)

7 28-2 AMPO_GAIN (0x4034)

fir 7 6 | 5 | 4 | 3 2 | 1 ] o
2 RSV AMPO_GAIN
E/apit R/W R/W R/W R/W R/W R/W
SAIE 0 0 0 0 0 0 0 0
FB B FKR 9%

BB B B
AMPO GAIN LN AL
000 TR A5 5 F A0 F B T
001 2X
010 4X
011 8X
[2:0] AMPO_GAIN 100 16X
101 32X
HAthy N
VER, W B BORAEBET X [8] 1l Ok, S N L 250 0 B, #6rH FU A VHALF, B VREF/2;
WEHAN S, EE AMPO GAIN=000, 18 483 B OS5
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29 tbEER

29.1 LbERERiREiIRER
29.1.1 LbEREE CMP3

2z _
)
S S &
50 0
3
P2.0 A &
P2.3 —
p2.7/C3P % +j CMP30UT
-
P2_AN[6]
Pz_OE[sljj\L >
P2.6/C3M -
VREF
DACODAT[8:0] | SBA'é
DACEN

B 29-1 Eas CMP3 4 N A (5 5
IR B RE LA CMP3, RICH :

1. BEMFANmSHZ L, A{ERARE R N DACO fir sl i F /MR Egfr N o A F 7130 LR 1 e
ZEHLR, FE P2_AN[6]f P2_OE[6]FIN & 1. {4 DACO fith{EAZHHIER, Wi
P2_AN[6]#1 P2_OE[6][FI & 1, FHEfE P2.6 i T-f GND Z [alfnfasE sy (¥ 100pF, #
5 T4 FF DACO Hirth fae)

2. fic® CMP_CR1[CMP3MOD], #&#MSimA. XA —Hi AR

3. Jii® CMP_CRI[CMP3HYS], 3%/ 7518 iR

4. #H CMP_CR1[CMP3EN]=1, f{fiif CMP3
ELL s A A\ A S S I8 F) e 140 B 29-1 BT
CMP3 # =y AR %, H CMP_CR1[CMP3MOD]#E
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CMP3HYS
CMP3EN

P2.7/C3P/AD4 h
+

CMP3_OUT

VREF
CMP3MOD[1:0]=00

9Bit

DACODAT[B:0] —

DACEN
& 29-2 CMP3MODI[1:0]=00B, %38t s AR 2

CMP3HYS
CMP3EN

CMP3MODI1:0]

P2.0/ADO | >

P2.3/AD1

CMP3_OUT

P2_AN[6]
P2_OE[6]

P2.6/C3M | >

VREF
O CMP3MODI[1:0]=01

DACO_DR[8:0] SBA'E

DACEN
K 29-3 CMP3MOD[1:0]=01B, IEHX e 24 A
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£
28 3
SS g
(ON @) o
2
P2.0/ADO | > * <
Ve S
P2.3/AD1 D—‘ L
P2.7IC3PIADA [ > | |y CMP3_OUT
L X
P2_AN6]
P2_OE[6]%+ y
P2.6/C3M :
VREF
CMP3MODI1:0]=1X
DACODAT[8:0] — SBA'é
DACEN

B 29-4 CMP3MOD[1:0]=1XB, %= b s A

29.1.1.1 BEEHTERRA

BEZR AR G REER AR S 5 R AR, B30 DRV_OUTIMOENE %, firth 25 %,
1ML IR S, DUA SIS SR AN E . R E EVT_FILTIMOEMD]=01B, REZEHJ{R*
PO R A, BMmEIN A KHm S, ERRAERP PR ER. W RKE
EVT_FILT[MOEMD]=00B, T e Hah i, (HR KA PkiER,

REZR IR R S T UG B EVT_FILT[EFSRCIIE i b2 CMP3 7=k, s i@l 4N ik
INTO /4. FiE EVT_FILT[EFSRC]=1 I, HAMEEHWT INTO A BFA IR IR 4P (5 5, LIS CRér
Wi AN T INTO. B EVT_FILT[EFSRC]=0 i, BFEHGALARYE S HILES: CMP3 774, il
R BEER ERFEHRR MR, PAERYES, SR ik ELE: CMP3 T

LEMETEENH NG S LA E EVT_FILT[EFDIV]!= 0 f# ey Thhe, @it
EVT_FILT[EFDIV]=01/10/11B ¥EHug i 55 i 4/8/16 AN 4 . fH RENEILIIRE, JEBG 15 S &t
FEPL R 5 K HELEIR 4~5/8~9/16~17 b & 1.
29.1.1.2 ZFiERR

B BRM RN T BLDC [77edastil, ity k&4, DRV_OUT[MOE]#:HEE — B
BRE S, BRI HE 1, B3k E BNIKE). #E CMP_CRO[CMP3IM]=11B, £ CMP30UT f{]
EFH#, DRV_OUTIMOE]# HhiE%, FAfrY 3Nk, WA E EVT_FILTIMOEMD]=10B, =4
CRA S5 F B, 7EH G 1 DRV TR 1 B3 T FFali# 10us 2 )5, H3hERE MOE,
WA UK, WRACE EVT_FILTIMOEMD]=11B, ARy St)s Ak, & DRV iH 543
b G Sus 25, HahfERE MOE, REIKE).
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i FHIZ B BRI TN RE I R VR
e [ii¥ CMP_CRO

[CMP3IM]=11B

® [ii#E EVT_FILT

[MOEMD]=10B & 11B

{3 HF BLDC [77 Pt

tlt2

DRV_CNTR

MOE

10us)

10 B FIIRP BRI (12-t1

& 29-5 MOEMD

DRV_CNTR

MOE

tlt2

fi (t2-t1=5us)

11 AR I R

29-6 MOEMD

29.1.2 LbE:Es CMP4

g

W1 INTO >R CMP4 (1% H 2 58I . CMP4 — AN, 24 CMP3 fit BLDC J5 i3 i) 1%

PR RIIS, AT LAR] CMP4 i B L LR OR 7

7
H

FLEg 2% CMP4 N—iR Wi tLA 2%, S| 29-7, CMP4OUT 1] LA # ki EL, s n] CLd it 4h
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W AfiAE CMP4, FCE CMP4 [T -

1.

a > w D

R E S E L, AR N DACT 4t Bl A AN R Far N 3 F AN FL R Ve 25
HUERS, 72 P2_AN[3]#1 P2_OE[3][AIlf & 1. i f] DAC1 Hith{E S HERS, W P2_ANI[3]
A P2_OE[3][FNT & 1, THEAE P2.3 i1 GND 2 [alinfasE s (HEFE 100pF, )5 7 &5
DAC1 firthi#a)

P2 _AN[7]=1, FCE P2.3/C4P Al P2.7/C4M 5| BN B4

CMP_CR2[CMP4EN]=1, fiifit CMP4

SRR INTO AREALIE R, AHRESMI I INTO

W H LVSR[EXTOCFG]=111B, qtuiasfmt ti 1 2] 0 FiFe i il S5+ B INTO
VREF

DAC1_DRI[5:0] —|

CMP4EN

CMP4OUT
P2.7/C3P/CAM | > -

Kl 29-7 CMP4 iR & &

29.1.3 LLE#%EE4H CMPGO

ELAL R 4H CMPGO A Z Fitb i, Wl =Ati#s (CMPO/ICMP1/CMP2) 4k, wTHT

T3 BIRE I A AL AL E (BEMF 5 HALL A&/ Es)D .

W E CMP_CR2[CMPOMODI]=00B i, #E#ui BBl 3 sz, 25K 29-8, /AT

A R0 A0 A R L R I EE L FR B3 BEMF Kol . i N8 28 P1.5/COM, IE&H N A
P1.4/COP. P1.6/C1P. P2.1/C2P, 5 XtMir%itH 4378 CMPOOUT. CMP10OUT. CMP20UT.,
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S g
a0 g
2 =z
3353
)
P1.4/COP +
L ya — | CMPOOUT
P1.6/C1P -
L /), >—1— CMP1OUT
P2.1/C2P +
> /) >—1— CMP20UT
PL5/COM [ > =

CMPOMODI[1:0]=00B
Bl 29-8 CMPOMOD[1:0]=00B, &3 JEHN B HFH 3 LA E
W HE CMP_CR2[CMPOMODI=01B I, &AM E M 3 Laa s, aTHTa N BRSO
s L BRI FE AL S B % BEMIF Al o 1IN 3 1 D) B #% 1 B CMP_CR4[CMPOFS]H R4«
CMPOFS=0, LU ReFEAS IN, F i A\ e b P42 A B L BE o0 0, RS 36y P1.4/COPP1.6/C1P-
P2.1/C2P, Z2%F M H4 i 433 & CMPOOUT. CMP1OUT. CMP20UT.

CMPOEN
k — CMPOSEL[L:0]

P14/COP | >

&, A cMPOHYS[2:0]

— CMPOOUT

PLE/CIP [ >

— CMP10OUT

-
|

P2.1/C2P D *

I~
|

— CMP20OUT

CMPOMODI1:0]=01B
CMPOFS=0

g 29-9 CMPO MOD[1:0]=01B, CMPOFS=0, %&£ N EHRH 3 thigssti=, LoReHE®

CMPOFS=1, ILJaefkfef 2, i Numie i s B B O s, BRI N4 A P1.4/COP.
P1.3/CI1PS. P1.5/C2PS, 5} 1% H 5 Hli%k %= CMPOOUT. CMP1OUT. CMP20UT.
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CMPOHYS[2:0]

CMPOEN
k— CMPOSEL[1:0]

PL4/COP [ >o— |+
V7 ——|— CMPOOUT

PL3/CIPS | > 27 N I

P1.5/C2PS +
L // T>—1— cMP20UT

CMPOMOD[1:0]=01B
CMPOFS=1

29-10 CMPOMODJ[1:0]=01B, CMPOFS=1, &#HA7 N E B 3 LEEE, o D DhResess

& CMP_CR2[CMPOMOD]=10B K}, i #745 3 b sstizt, 2% K 29-11, a] T %4> HALL
BB HES, BN AL E . fu AN P1.5/COM. P1.7/CIM. P2.2/C2M, 522 %) IF 4
N3 735l 9 P1.4/COP. P1.6/CIP. P2.1/C2P, 52 %tSiffi4ith 4 mlik % CMPOOUT. CMPI1OUT,
CMP20UT.

R
2 =i
g8
35
l
P1.4/COP +
_ /) >——— CMPOOUT
PL5/COM | > -
PL6/ICIP | > N
/) >——— CMP1OUT
PL7ICIM | > -
P2.1/C2P n
> /) >——+— CMP20UT
P2.2IC2M | > -

CMPOMODI1:0]=10B
29-11 CMPOMOD[1:0]=10B, %% 4 = b s izt
W E CMP_CR2[CMPOMOD]=11B B, & FN L a0, % K 29-12, fifi Nim#z P1.5/COM,
1EH N3 P1.4/COP. P1.3/CIPS, 522 %R B% H 4 5lli% 2 CMPOOUT. CMP1OUT.
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S g
O
gD
S 8¢
> S =
O O 0O
P1.4/COP +
o // >——— CMPOOUT
PL3/CIPS| > -
// > CMP1OUT
PL5/COM [ >——e |-

CMPOMODI1:0]=11B
Bl 29-12 LA
USR] HALL AR IEEHIAL, = A PR (0 1E R it 24 e s 1S 5
W SRAFEFH BEMF A0Az, i & Ebicgsd] CMPGO N N & i PR (3 15 FEBH A N B = A LR 2%
(R RS B ke, UVW AR B B34 23 513% CMPO/CMP1/CMP2 1) 1E AR, - 470k it o 2 £
iy T4 HoAR 3
e #F CMPO/CMP1/CMP2 (¥4 H1 15 518 NJEB AR AT sample&filter #5516 AN TIMER1.
CMP_CR2[CMPOEN]# Lt #i %8 CMPO/CMP1/CMP2 ffiffifEfz, CMP_CR1[CMPOHYS]/& Hu#s
#% CMPO/CMP1/CMP2 iR i B & 14 17

29.1.4 LUEREERHF
U 3% AL TN BE 32 B T U7 D SR sh Al RSD Ut XA KT Sh e, 5 B2 T Bk BT 3X 30 i 0 1 5%
FH. NHT I EIREES% 15.1.2.2, MHT RSD %% 16.1.7.1.

delaytime delaytime

PWM output ! ! ‘ | : i

PWM of CMP ‘} } J"Toffdcl'y 5

of C . | 1 ) | . < | |

. . | | ! CSOFD |

PWM ON Sampling interval ! i > | <
B SR >
CSOND CSOND

Fl 29-13 PWM ON SKAF A5
PWM it e e 21 ELA R BT H0AHNS T PWM IBRRVRAAAEREIR, FEZDUR R REm: IK3)
HLBHIR/N, mos HTTRIREE, HLEER A NIRRT E . BT delaytime Jyats v it Hi~F
B LA AR A B F P AR AE IR I ] o AEHEAT 5 PP RABEIN,  SRASE DX ) N2 b e b S i3 380 1 e L
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Frtlss, e B SRR IR 2B R 7] CSOND DA #EIR PA K MOS B R ME G X i, [FR, #5
ANV BRAEAE 1B AT [R]) CSOFFD, SRAE X 18] {45 SR ZI A Fr i PWM R &Y J5 4638 CSOND,
LRI SEBRFAE 3 1 L2 e L b B P (PWM of CMP)JITA NI X J], % B CSOFFD {55k
BRRFET ILE PWM % R PR U ER Toffdelay(Toffdelay=CSOND- CSOFFD)/5 55 ]

delaytime delaytime
PWM output 1 ‘ | i i
PWM Of CMP '} . i "Toff‘de ‘I 5
i I | | csor‘mi
PWM OFF Sampling interval ! ! H,
> ! ‘
CSOND CSOND

29-14 PWM OFF RAEAE
[FIRE, FEREATAR AP RFERS, A DO B BRI IT AR AE IR N (5] CSOND AERAF A5 11 52 Fif i (7]
CSOFFD, SEHLRFEX (a4 Lt b SEm i 2 AR -~ Bl 4%
M PWM % 2 LR 28 1 2EIR T 7k B CMP_CR3[SAMSEL]=00B, %% ik LU a8 RAE4EIR
e, W& CMP_CR3[CMPSEL], i#AH M H A 2% 4 Hh 21 LB 46 i I 51 PO.7 . A1 RE PWM
W AL, Tl B AL LA A, DI PWM it A0 LS 04 2 TR EIR .

29.1.5 bRt
5 AN LR AR i BE B 2 B B3R, B CMP_CR3I[CMPSELDZE L o — AN Hh L e 4 H
gl PO.7 .
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29.2 bR TEER
29.2.1 CMP_CRO0(0xD5)
# 29-1 CMP_CRO (0xD5)
s 7 | 6 5 | 4 3 | 2 1 \ 0
L CMP3TM CMP2TM CMP1IM CMPOTM
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 5% CMP3 FR T =,
00: A=Al
01: T4 il
[7:6] CMP3IM 100 R R e e
11: FFHyA5 il DRV_OUT[MOEJE 2, AWibs L CMP_SRICMP3IF] & 1, {HAEREH K.
AT 7Bz R Thee, RN FECE EVT_FILT[MOEMD]=10/11B
LA 88 CMP2 FR IR =X
[(5:4] CMP2IM S CUPOIM ik
P88 CMP1 AR =
[3:2] CMP1IM % CUPOIM ik
LA 8% CMPO RIS =
00: A=Al
[1:0] CMPOTIM 01: J:ﬂ“/ﬂ'}_ﬁ:éliqjﬂ‘ﬁ
10: R F2A
11 BT/ RN A b
29.2.2 CMP_CR1(0xD6)
% 29-2 CMP_CRI1 (0xD6)
A 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
=X DA 0 0 0 0 0 0 0 0
FB LR iR
HALL {55 % N ik
[7] HALLSEL O: PO. 2/P3. 7/P3. 6
1: P1.4/P1.6/P2.1
Phieas 3 M IER Nk £, S% K 29-1, i Az P2. 6 55 DACO Hit
00: FALLIERAEL, P2.7 BEIEHMINIG, S% K 29-2
[6:5] CUPSMOD | 01 bk sesist, p2. 0 Fil P2. 3 B IEHIAGE, S%E 29-3
1X: 3 s, P2.0. P2.3 fl P2. 7 HIEH NG, SEE 29-4
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Eb e 2% 3 14 e
[4] CMP3EN | 0= AMERE
1: fHgE
Lbies 3 BB IC &
[3] cMp3Hys | 0: JEIRTH
1: iR
CMPO/1/2 B ¥ Hi R 1 %
CMPOHYS B HLE
000 ToiR i
001 +2. 5mV
010 ~5mV
[2:0] CMPOHYS
100 +5mV
011 +5my
101 -10mv
110 +10mV
111 +10mV
29.2.3 CMP_CR2(0xDA)
# 29-3 CMP_CR2 (0xDA)
Az 7 6 |5 4 |3 2 [1 0
L FR CMP4EN CMPOMOD CMPOSEL RSV CMPOEN
S R/W R/IW R/W R/W R/W R/IW R/W
FADAL] 0 0 0 0 0 o | o 0
FB AR iR
fHHELL I % CMP4
[71 CMP4EN 0: AMfiife
1. ffife
Ehis 2840 CMPGO AR =ik B
CMPOMOD e
00 TN E R 3 b, %K 29-8
01 HNERI 3 LEEHEE, 2R IA R
T PRl 10«
[6:5] CMPOMOD CMPOFS=0, IR e, %K 29-9
CMPOFS=1, IIRe##, %K 29-10
10 3 EatEds, 5K 29-11
11 2 s, CMPO. CMP1 LAE, CMP2 AL
£, %K 29-12
CMPGO s 2HA %R, 5 CMPOMOD HA 1 FH . BRNIEE N 00, E77 0
IXEN R, B TIM1_DBRx[T1CPE](¥) % & 18 H 5h#% ] CMPOSEL, 4%
[4:3] CMPOSEL ‘ ‘
BN LRSI AR/ AN
| CMPOMOD | CMPOSEL | Thas A |
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00 LA CMPO/1/2 [RIN TAE, 3 ANELAER 1)
Bl N 258 COM, T F- 44 1 4 N3ty COP.
C1P.C2P 73l 5 A 3L A4 A din COM HL#L,
Fofn th 45 5K 73 0)i% 2 CMPOOUT .
CMP1OUT. CMP20OUT

01 tbi#s CMPO T./E, CMP1/2 INE, 1IEfIA
Ui COP, Ak COM, Hinth%
CMPOOUT

10 tbii#§ CMP1 T./E, CMPO/2 INE, 1IEfIAN
itk C1P, FUI A IidE COM, it 4=
CMP10UT

11 FLieds CMP2 T{E, CMPO/1 IHE, IEHIA
Uitk C2P, U A IidE COM, it 4
CMP20UT

00 FLELAE CMPO/1/2 B TAE, 3 ANHLE# 1)
46 NS 53 P B BEMF BB ol £
24 CMPOFS=0 I}, 814 H 308 1E 6 A\ it
COP. CIP. C2P 4l 5 A L4746 A di; COM
Eeds: 24 CMPOFS=1 I}, f#f: 30 1B
it COP. C1PS. C2PS 43 il 5 A3k kA
i COM BU,  Hofanth 45 R 70 ik &
CMPOOUT. CMP1OUT. CMP20UT

00

01 CMPGO i%&#E CMPO X M [f) 3 H 202, 1F3
$2 COP, fidin4% N B BEMF HLBH A £,
01 i CMPOOUT

10 CMPGO & CMP1 X 37 ()3 [T A

2 CMPOFS=0 i}, 1E%i \id% C1P,

4 CMPOFS=1 K}, 1E#i Az C1PS
NI B BEMF BRI 0 A,
#i# CMP1OUT

11 CMPGO £ CMP2 X B [ 3 T4 4

2 CMPOFS=0 K}, 1E%i \id% C2P,

4 CMPOFS=1 I}, IEfi A\t C2PS

fk N34 A B BEMF HLFE A o0 2, H
H# CMP20UT
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10

00

FLELEE CMPO/1/2 R AR, 3 ANHLEER 1)
IES N3 43 3% COP. CIP. C2P, 524}
JSLF) i Nt 73 i EE COM. CIM. C2M,
Fofn i 25 139015 % CMPOOUT.
CMP10OUT. CMP20UT

01

CMPGO i%&# CMPO X M [ s L 44, 1%
Nz COP, il N COM, i Hi$%
CMPOOUT

10

CMPGO %+ CMP1 XF M ) 44, 150
Niii#z C1P, fif Az CIM, %
CMP10OUT

11

CMPGO %+ CMP2 X} M f) i 404, 150
Nii$z C2P, ff ANz C2M, i
CMP20UT

11

00

b4 CMPO/1 R TAE, 2 AN EA a3 1 1
By NS 23 4% COP. CIPS, A7 A\ dii 1%
COM, kg th 45 5 73 )% 22 CMPOOUT .
CMP1OUT

01

CMPGO i%&# CMPO X M [ L 414, BIIE
i \utifE COP, ik Nimd% COM, i Hi#2
CMPOOUT

10

CMPGO i%&$& CMP1 F M [R5 L 414, BIIE
N\ uEE C1PS, fulg AuiHe COM, i
¥ CMP10OUT

11

(3¢

[2:1]

RSV

TR

(0]

CMPOEN

0: AMffifE
1. ffige

iR LA #R 4HCMPGO

29.2.4 CMP_CR3(0xDC)

% 29-4 CMP_CR3 (0xDC)

A

7

6 |

5

4

I 2 | 1 |

FAFK

RSV

DBGSEL

SAMSEL CMPSEL

%

R/W

R/W

R/W

R/W

R/W R/W R/W

R/W

SAE

0

0

0

0

0 0 0

T’

ZR

#iR

(7]

RSV

Reserved

[6:5]

DBGSEL

fi i Debug CREL 5 51L#E
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HE A SR P01 O, AR AL
00: AN EE R[S 54T

01: J5 U B Mtk im 45 A I 215d 2 M5 5
10: ADC filt k{55

11: LR KA XA

[4:3]

SAMSEL

ffRE L 8 CMPO,CMP1,CMP2 il ADC 7£ pwm on/off EAEIfE
00: 7E on Fl off $45RAF, AMEREIEIRFAE

01: H7E off KFE, R4 CMP_SAMR ZEiRFAf

10: HAE on KFf, i CMP_SAMR ZEIR K Ff

11: 7£ on il off ¥JKAE, 4l CMP_SAMR ZEiR KA

[2:0]

CMPSEL

Blo 2 th e 4

WP — B LU A 5 5 3 PO.7, AR EAIA

000: A

001: CMPO

010: CMPI

011: CMP2

100: CMP3

101: CMP4

111: omega B BNFRENAL (FEAN A E R HIREL, 2% 14.1.9.3)

29.2.5 CMP_CR4(0XE1)

#29-5 CMP_CR4 (0xE1)

fiz 7 6 | 5 | 4 3 2 1 0
R CMP40UT RSV FAEN CMPOFS RSV
Fe R R R/W R/W R

=R DA 1 0 0 0 0
FB B FKR ik
CMP4 ] LL 45
[7] CMP40UT 0: %ﬁﬁ%[ﬁlﬁiﬁz%%j“j 0
1: AT SE oA 1
[6:3] RSV TR
PEWE K R B KA RE
ffifigf5, TIMI1_CR3 [{] TIINM F1 CMP_SAMR [ FEHERS BhEHE 4 6%
2 FAEN N
I: :I 0: Kﬁi HE
1: f#ifE
(1] CMPOFS | CMP1. CMP2 MR FE A fd R«
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0: AMHRE

1: flifg, 2% CMPO MOD=01 FHRL, HA

L 2 L

(0]

RSV

TR

29.2.6 CMP_SAMR(0x40AD)

% 29-6 CMP_SAMR (0x40AD)

L

IB

|5 I 3 | 2 [1 I

Z R

CSOND CSOFFD

KA

R/W

R/W

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

p-E0A N

0

0 0 0 0 0

i

Z K

ik

[7:4]

CSOND

L2 CMPO,CMP1,CMP2 %EIR JF Ji KA I [f]
£t pwm off->on E{# pwm on->off I, MOS

T EETF Tt ZEIR B [H] [R] A AR 4% CMP_CR4[FAEN] 2
THE CSOND I 75 44 DK 5y H % = A JE 3B T BLAE 1A
L R G B A 24MHz(41.67ns)

FAEN=0:

YEIR Y [H]= CSOND x 41.67 x 8ns

FAEN=1:

ZEIRF[A]= CSOND x 41.67 x 32ns

¥: CSOND 44Zii>= CSOFFD

| F T BLDC 385152 % Kb, BT RSD i
Khfo

[3:0]

CSOFFD

8% CMPO,CMP1,CMP2 $2 117 ¢ R AFE I 1]
WE CSOND Ji&, KFEEE AN i 1 PWM BIEHIEHT, BOE
CSOFFD ] LL##
KRR A [ ARYE CMP_CR4[FAEN]/E 753 4 %,
R YK 2 FL 7 AR SE IR AT CSOND THERAE N
% RS N 24MHZz(41.67ns)

FAEN=0:

5% ISR FERS [A]= CSOFFD x 41.67 x 8ns

FAEN=1:

KAL) )= CSOFFD x 41.67 x 32ns

7E: CSOND 44%ji>= CSOFFD

T BLDC 3R#iE5 2% Kb, BT RSD 12
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KFf.
29.2.7 CMP_SR(0xD7)
% 29-7 CMP_SR(0xD7)

(A 7 6 B 4 3 2 1 0
e CMP3IF CMP2IF CMP1IF CMPOTF CMP30UT | CMP20UT | CMP1OUT | CMPOOUT
KA R/WO R/WO R/WO R/WO R R R R

BAfE 0 0 0 0 0 0 0 0

FB HFR Ejiipa

Fa CMP3 1 s T AR & 4L

CMP3 T /=4 . BEEE 1, WS 0.
(7] CUP3IF | B

1. = A

FLic#s CMP2 1 H W bR EAL

CMP2 T EEfF /74, BEAEE 1, BAHE 0.
(6] CUP2IF | B

1. = A4

e d CMPL 1 AR AL

CMP1 TS/ TAEE 1, B 0.
(5] CWPLIF | e

1. =

e d CMPO 1) AR 4L

CMPO IS/, TR 1, A 0.
(4] CWPOTF | R

1 = A

ELA% 4% CMP3 ) b4 5
[3] CMP30UT | 0 CMP3 Ml &5 - 0

1: CMP3 HHTHIELEA RN 1

i CMP2 [ H 45 3
[2] CMP20UT | 0 CMP2 AT LA 45 A 0

1: CMP2 HHTHIELELEE RN 1

Lz gs CMP1 HIHLE 45 R
(1] CMP1OUT | O: CMP1 Ml HLE L5 HA 0

1: CMP1 HHTHIELELEE RN 1

LAz 8% CMPO LB 45 R

O3 CMPOOUT 1 \ipo 5y e 32 0
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‘ 1: CMPO M4 R A 1
29.2.8 EVT_FILT(0xD9)
# 29-8 EVT FILT(0xD9)
fir 7 | 6 | 5 4 | 3 2 1 \ 0
2 HR RSV MOEMD EFSRC EFDIV
B Yy R R R R/W R/W R/W R/W R/W
=X DAL 0 0 0 0 0 0 0 0
FB B iR
[7:5] RSY PRE L
MOE 15 5 i {435 Z Fffi g
KA RFER IR F A 2 A MOE R4 2= A B
00 : MOE ANHENEE
01 : MOE HZlEZ
[4:3] MOEMD . N N . BN .
10 : MOE HzhiEZE, HA DRV i+ Lt sS4k 10us J5 H3h{# 8 MOE (3
T T RSN
11 : MOE HahjE=, HTE DRV iHEE8 0 B T i FF ok Sus 5 Hahf#E MOE (&
BT IRE)
RELR IR OR AP A I 3 SRR
[2] EESRC 0: CMP3 %, RIPF Wi CMP3 Ik
1: AR INTO Fr N, LRy W A4 B INTO
RELR FELIR OR3P A8 T S
00 : ANUEN
[1:0] EFDIV 01 : 4 %éﬁﬂif%‘#%xﬁﬂ
10 : 8 RGN 4HEW
11 : 16 KRG E
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29.2.9 TSD_CR(0x402F)
% 29-9 TSD_CR(0x402F)
fir 7 6 | 5 | 4 3 2 1 0
B TSDEN RSV TSDADJ
KE R/W R R R R/W R/W R/W R/W
S4E 0 0 0 0 1 1 1 1
FBR B R
Temperature sensor detect enable. 7 & K6 D) G GE .
[7] TSDEN 0. AMfilife
1. fififE
[6:4] RSV RERfL
Temperature sensor detect adj.
LRREE
(MEKERER)
TSD_AD] RIFIEE(C)
0000 71
0001 75
0010 80
[3:0] TSDADJ 0011 84
0100 89
0101 94
0110 99
0111 105
1000 111
1001 116
1010 123
1011 131
1100 136
1101 142
1110 150
1111 RHE
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30 HEEIEER
30.1 LDO
MCU W& A B4 LDO #i i Aitk: VDDS #1 VDD18.

30.1.1 LDO t&RAYIE(EISAR

VCC

<

VCC_MODE

v &

EN

LDO5 ] » | VDD5

LDO18 » <VDD18

Bl 30-1 HLYE bR D) REAE ]
LDO ASEHext 7 ity A5 5L AN B 30-1 Fizk.  LDO A FH 2 N\ HaJ FL % 42 5V (VDD5) 1 1. 8V
(VDD18) , 4345t i A B BEADURN 5 - B fl F . JLrh VDD T JE 4% 2 P 38 LDOB 7= i i fik s,
1 VCC_MODE k€ . N 30-2 frax, fEMRTHEA, A2k “Vee Mode” , JI| VCC_MODE=0, LI VDD5

HE F 35 LDO =42, #5/A)i%k, I VOC MODE=1, 55 E AN 5V o £ & VDD5.
FUG832 Register Con =5

~Comm Port Settings—— Cache Options

Cache Dat
Port: [Com 1 | I Cache Data W En .
Baudrate: |—_,1152|]|] - [T Cache Xdata Full Encrypt

[~ Cache Code

[

~LYD Setting
¥ LVD Enable ¥ LVW Interrupt En [~ Watch-dog Enable
L¥R Config LYW Config ¥ ¥DT Reset Enable
2.8V C3.0v o gy
 3.8Y & 3.8Y gy @ 10¥
[~ ¥Ycc Mode
0K I Cancel

30-2 VCC_MODE K &

30.2 {EEES

30.2.1 @&
MCU AR A A FE P AN 73 - A A s PR AT F i B2 A7

REV_1.0 252 www.fortiortech.com

Downloaded From | Oneyac.com


https://www.oneyac.com

=

Fortior Tech

FUG6832N1

30.2.2 1R{FiIREB

LVWSEL[1:0] ———f

LVRSEL[1:0] ——p|

VCC

LVWENB — pqEN

LvD

—» RST

—» LVWF

P 30-3 1 HL A AR B

R A A SRR A E BT T
® G FH R TUE A L T ALK PSR AR BRI — B RE
o (RFETERLATBEN 7/8/9/10V WU/NESAL, (R ETUE AT LAERE PN (A Ik e >4

VCC SR FUE i I B (I, i o
o (L EENHERTEE N 2.8/3.0/3.5/3.8V UYL, 24 VCC HUEAR T B R BEE )5,

R EAL

R ETE B . BT AC B DA o A i sl 4 124 G BE T e B, 1P 30-4 s

! ~Comm Port Settings—————————

Port. ICum1 'l
Baudrate: |1152I]I] vl

Cache Options
[~ Cache Data

[~ Cache Xdata
[~ Cache Code

Full Encrypt

~LYD Setting
[¥ LVD Enable ¥ LW Interrupt En [~ VWatch-dog Enable
LVR Config LYW Contig F WDT Reset Enable
2.8V 3.0V L - gy
= 3.5V « 3.8V oy & 10
[~ ¥cc Mode
| OK I Cancel |
& 30-4 (KA ETE LS. FWHCE DR SR A s E
Horp

LVR Config & B HL T H AL HL T
LVW Interrupt En % B fi% H & 7% 7 i 6
LVW Config % Bk Ho 7% H1 e
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30.2.3 B7FaE
LVSR(0xDB)

30.2.3.1

# 30-1 LVSR(0xDB)

i

| 6 5 | 4 | 3 2 1 0

ZHR

RSV EXTOCFG TSDF LVWF LVWIF

Kl

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

EE0A N

0 0 0 0 0 0 0

FB

R

iR

[7:6]

RSV

TR

[5:3]

EXTOCFG

PO £z LI AN T 0 Bic &

000: FiCE PO.0 4T 0 4% 1

BCE PO.1 SRS 0 #2101

BCE PO.2 S 0 #2101

FC & PO.3 AR I 0 £ 1

100: FLE PO.4 9SS HIT 0 2 1

101: ACE PO.5 ASMHHMT 0 #:H

110: ACE P0.6 4RI 0 31

111: FCE HLEAE CMP4 % ity A 78 v I 0 42 11

001:
010:
011:

[2]

TSDF

IRARA AL
0: 2471 I B8 AR Ak T i 52 7 i P PR IR A
s SRR AL T B TR R AS
kR EALH 58 R4 TP W bR L A7 (TSDIF, B TCON[S)EC &, M #oRmands

AR

[1]

LVWF

VCC bR

R FE AR IC S e 2 B 5 A TR HUIR S
0: MHTEAIRE

s A ET G HUAS AR

(0]

LVWIF

VCC 1K rbric

IR A Y RAEMCESE, S R ER I T W RE, PR A TS, %
frE—, RN PW . ZAEEE—, WS EES. BN A e, %0
AL E—,

0: LHMFKRE

e RAAG L ARG I 4R
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31 FLASH
31.1 f@n

MCU F WL T 16k ZATI 20 . AMCCRFAS R/ BN, IR X R/ SN . BB E
B2 0x00.,

F ERFE

® HEAEIX N 128 7T, il 128 MEIIX

® i —MIX CGhbkiuFE: 0x3F80~0x3FFF) ATAMH ZIAS 2 Pl bk

® i X HEBRAIES BRI ] £ 75 2 120~150ms

31.2 $##FisER

NHiERXS FLASH #RPER) 224, sRAVEWAE BRI A5 L BT i b i, DA b b 3 e

MOVX #§4 %} FLASH #4731

® FLASH fEPATHEBR a2 ol 75 22568 FLASH, [ FLASH 4wf2 877 /£ 4% FLA_KEY
WIKE N 0x5a, Ox1f J5 )5 B iEgwAE FLASH Dt . 5 I AR B 5 e AE Rl i D e iR 45,
BB T —KENM. UG, B —IK'S FLA CR FIZh{E#K 2 FLA KEY FRk 40,

o ytRH R A, (EHEAT B BEAERT, S RMPTA . LABTIE movx #EIRE T
rom_code.

o REFPUTIERE P IIRA X Flash #E47#4F, W Flash 244 S, CRC BB .
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31.3 FLASH &=
31.3.1 FLA_CR

# 31-1 FLA_CR (0x85)

A 7 6 | 5 4 3 2 1 0
AR RSV RSV FLAERR FLAACT FLAPRE FLAERS FLAEN
gt R R R R/W R/W R/W R/W

S 0 0 0 0 0 0 0 0
=42 ZHR Eiipy
[7] RSV R
[6:5] RSV R
gt bR, Ik

[4] FLAERR 0: % FLASH H 5/}, ¢mfioiiigmfEelE s,
1: %} FLASH H S, 4ifes igmfeie (e I m.
FLASH #253/5 N AR AL

[3] FLAACT | 5 0 %k
5 1 XonFF4E Flash #:1E, Wgmfe. B
X TgmARERE, mA R O KRR TSR A 5 X FgmiE)
0: 2%

[2] FLAPRE e
JEE. W7 FLAEN AN 1 I, FLAPRE A #/EH
J X R Ad g
0: 2%k

[1] FLAERS 1 e
FE: HATE FLAEN 5 1 i, FLAERS A#E1EH
L RE

[0] FLAEN | 0: ZXIE
1: fHfE

31.3.2 FLA_KEY

#* 31-2 FLA KEY (0x84)

A 7 | e | s | 4 | 3 | 2 | 1 | o
A4 FLA KEY
AR RSV FLAKSTA
eyt 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
¥B | &% | ik
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5: FLASH #F/9m 8l 27 £ 4%
e & 6 AR E] 142 0x00
B2 Bk 2 7S B2 FLASH 8k &47 FLAKSTA
[7:0] | FLA KBy |00: L8
01: Ox5A C&H A, %4 0xIF 5A
11: 4o
10: 4k
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Copyright Notice
Copyright by Fortior Technology (Shenzhen) Co., Ltd. All Rights Reserved.

Right to make changes —Fortior Technology (Shenzhen) Co., Ltd RSVs the right to make changes in the
products - including circuits, standard cells, and/or software - described or contained herein in order to
improve design and/or performance. The information contained in this manual is provided for the general
use by our customers. Our customers should be aware that the personal computer field is the subject of
many patents. Our customers should ensure that they take appropriate action so that their use of our
products does not infringe upon any patents. It is the policy of Fortior Technology (Shenzhen) Co., Ltd. to
respect the valid patent rights of third parties and not to infringe upon or assist others to infringe upon such

rights.

This manual is copyrighted by Fortior Technology (Shenzhen) Co., Ltd. You may not reproduce, transmit,
transcribe, store in a retrieval system, or translate into any language, in any form or by any means,
electronic, mechanical, magnetic, optical, chemical, manual, or otherwise, any part of this publication

without the expressly written permission from Fortior Technology (Shenzhen) Co., Ltd.

Fortior Technology(Shenzhen) Co.,Ltd.

Room203,2/F, Building No.11,Keji Central Road2,

SoftwarePark, High-Tech Industrial Park, Shenzhen, P.R. China 518057
Tel: 0755-26867710

Fax: 0755-26867715
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Copyright by Fortior Technology (Shenzhen) Co.,Ltd all rights Reserved.
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