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11.4.42 SCAT2_THE (OXOF06, OXOFO7) ....eveiveeueererienreeeetenresieetesresreeseetesresreeeesresresneesesresreeneennennes 111
11.4.43 SCAT2_RES1 (OXOFO8, OXOF09) ....cccveeiteeieeieereenieenteenieesteesteesteenseesseenseesseesseesseesseesseesseesseens 111
11.4.44 SCAT2_RES2 (OXOFOA, OXOFOB) .....ccueeeererririeeeeienienieetenresreeseesre st sreeeeseesresseesesnesreeseennennes 112
11.4.45 SCAT3_COS (OXOEF8, OXOEFD) ....cueiueeueeieriinieeeeienieeieetesre sttt sneeeesresre s nesresree e nnennes 112
11.4.46 SCAT3_SIN (OXOEFA, OXOEFB).......eeittiiteeiieeieeiteenteenieenteesteesteesteesteesreesteesbeesseesseesbeesseesseesseens 112
11.4.47 SCAT3_THE (OXOEFC, OXOEFD)....ccutiuteeetenienieeeenieniesieetenresre et sreeeesresre s e snesreeseennennes 113
11.4.48 SCAT3_RESL (OXOEFE, OXOEFF)......ccteuerteriinieeeetentenieetenre st sreeeesnesressee s sresneeseennennes 113
11.4.49 SCAT3_RES2 (OXOF00, OXOFOL) ....eecviiieeieeieeieenieenieenteesteesteesteesbeesreesseenseesseesseesseesseesseesseens 113
11.4.50 LPFO_K (OXOFDO, OXOFDI) ...ccueetetenrieneetenienieetentesresseetessesseeseesessesseeneensessesseensensessesseensenses 114
11.4.51 LPFO_X (OXOFD2, OXOFD3) ...ccueeteterieeneeteniesieentestestesseetessesreeneesesteseeeseensessesseensensessesneensenees 114
11.4.52 LPFO_Y (OXOFD4, OXOFD5, OXOFD6, OXOFD7) ...eeivieieeieenieenieenieeieenieenieenieenseenseenseesseenseesseens 114
11.4.53 LPF1_K (OXOFC8, OXOFCO)....ccueeuerrerrienieienienieetestestesieetessesreeseesessesneeseensessesseensensessesseensenses 115
11.4.54 LPF1_X (OXOFCA, OXOFCB) ...cueetetireeeueetententeetentestesieetessessesseestestesseeneessessesseensensessesseensenses 115
11.4.55 LPF1_Y (OXOFCC, OXOFCD, OXOFCE, OXOFCF) .....ecittiriierieenieenieenieenieenieenieesieesieesseesseeseeenseenseens 115
11.4.56 LPF2_K (OXOF78, OXOF79) ....eeueetetenueeueententesieetestestesieetessesresmeesessesseeneensessesseensensessesseensenses 116
11.4.57 LPF2_X (OXOF7A, OXOF7B) ...ecueeieierieeieetenteeieetente st sieete st sreeseeste st sreeseesseseesneessenseseesneensenees 116
11.4.58 LPF2_Y (0XOF7C, OXOF7D, OXOF7E, OXOF7F)....ccveitiiiiiiiiinriniineereniesieerenre s 117
11.4.59 LPF3_K (OXOF70, OXOF71) .uveeueetentenrieieeienienieetestestesieetestesbesssensestesueensenseseesneensenseseesneensenees 117
11.4.60 LPF3_X (OXOF72, OXOF73) .uvteueetententeeueetestesueetentestesseetessessesssensessesueensensessesseensensessesseensenss 117
11.4.61 LPF3_Y (0XOF74, OXOF75, OXOF76, OXOF77) ..cccveviiiiriieiiniiniieeerenresieereresre st 118
11.4.62 PIO_KP (OXOFB8, OXOFBO) ....ccueeiteteruieuieienieniieiestestesieetestesteesseneestesbeeeeseeseesneenseneeseesneensesees 118
11.4.63 PIO_EKL (OXOFBA, OXOFBB)......ccueitertieuieienienieeientestesieetestesteeseentestesueeseeseeseesseenseneeseesneensenees 119
11.4.64 PI0_EK (OXOFBC, OXOFBD)....coueeiiiiriieiteieniieieerentenie sttt s s 119
11.4.65 PIO_KI (OXOFBE, OXOFBFE) .....ceueetertertietetenienieetestestesieestestesie et etesbesbeeneeseestesseenseneeseesneensesees 119
11.4.66 PIO_UKH (OXOFCO, OXOFCL) ....eetitenuieuienienienieetentestesieenteseesbeemtenseseesueenseneessesneensenseseesneensenees 120
11.4.67 PIO_UKL (OXOFC2, OXOFC3) ..c.ueeiiiirrieieerenteeieetentesre sttt snesre e snesre s nnesne e nennes 120
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11.4.68 PIO_UKMAX (OXOFCA, OXOFC5) ...veveoeeeseeeeeereeeseeseeesseessesesessssssesessesesessssesesessssssesesesssssenesees 120
11.4.69 PIO_UKMIN (OXOFCE, OXOFCT) . vereeeeeeeeeeeeseeseessesseeseeseeseessessessesseesessesseseesseseesseseessessessesens 121
11.4.70 PI1_KP (OXOFAS, OXOFAD) .. e eeeeeeseeeeeeeeeeeseeseeseesseeseeseeseeseessessesseeseseseeseseessesseeseneeessessessesens 121
11.4.71 PI1_EKL (OXOFAA, OXOFAB) «.eoveeeeeeeseeeseeeeeseesseseeessseesesesesesessesesessesesessesesesesesseseseseseesesesees 121
11.4.72 PI1_EK (OXOFAC, OXOFAD) ...veeeeeeeseeeeeeeeeeeseeseeseess s seeseessessesseeseesesesessessessesseesenssessessessenens 121
11.8.73 PIL_KI(OXOFAE, OXOFAF) ..o eeeeeeeeeseeeeee e eeeseeseeseesseeseseeseessessesseeseeseseseesessessesseesesseessessessenens 122
11.4.74 PI1_UKH (OXOFBO, OXOFBL) ..eeoveoveeeeeeseeeeeseeeseeseeessessesssesesseseseseesssesessesesesesessesesesessssesesees 122
11.4.75 PI1_UKL (OXOFB2, OXOFB3) ...erevereeeereeeseeeeeeseeeesesesesssessesesessssesesesessesesesssesesssessssesesesessesesenes 122
11.4.76 PI1_UKMAX (OXOFBA, OXOFB5) .....eveeevereeeerereeeseesesesssessesesessssesesesessesesessssesesssessesesesesessesesenes 123
11.4.77 PI1_UKMIN (OXOFBB, OXOFB7) . ervevereeeseereeeseeessesesesseossesssessssssessesssessssssesesessssssesesesssssesesees 123
11.4.78 PI2_KP (OXOF5C, OXOFSD) ... vevereeeeeeeeeseeeeseseeeesesesesssessesssessssesesesessesesesssssesesessssesesesessesesenes 123
11.4.79 PI12_EKL (OXOF5E, OXOFSE) .. euvereveeeeeeeseeeeseseeessesesesssessesesessssesesesessesesesssssesesessssesesesessesesenes 124
11.4.80 PI2_EK (OXOF60, OXOFBL) w.veoverveeeeeeeseeeseeesessessesesesssessssseessssssessssssesessssesesessssssesesessssssesesees 124
11.4.81 PI2_KI (OXOF62, OXOFB3) «..eoerveeeeeeereeeseeeseseeesesesesssessesssesesessesesessesesessseesesesessssesesesessesesenes 124
11.4.82 PI2_UKH (OXOF64, OXOFB5) «..ervereveeeeeeseeeeeeseessesesesssessesssesssessesesessesesesssssesssessesesesesessesesenes 125
11.4.83 PI2_UKL (OXOFE6, OXOFE7) w..verveeeeeeeseeeseesesesseesseseeesseessesssessssssessssssessssssesssessssssesesesssessesesees 125
11.4.84 PI2_IMAX (OXOFE8, OXOFB9) ... erveeereeeseeeereseeeesesesesssessesesessssesesesssesesesssessesesessssesesesessesesenes 125
11.4.85 PI2_IMIN (OXOFBA, OXOFEB) ......veoveveeeeseeeereseeesseseeesssesseseseseseeseseseesesesesssessesesessssesesesessesesees 126
11.4.86 P12_KD (OXOFBC, OXOFBD) ..eoveoveeeseeseeeeeeeeeseeseesseseesseesessessesessssesessseseesessessssesssssesessessessenens 126
11.4.87 PI2_EK2 (OXOFBE, OXOFBF).......veeeeeeeeeseeeeeseeeesesesesssessesssesssseseseseesesesesssssesssessssesesesessesesaes 126
11.4.88 PI3_KP (OXOFAS, OXOFAO) .....eoveeeeeveeeeeseeeseseeesesesessseeseseseseseeseseseesesesesssesesesessssesesesessesesaes 127
11.4.89 PI3_EKL (OXOFAA, OXOFAB) .....eeeeeseeseeeeeeeeseeseeseesseseeeeessesseseesesesessaeseeseseessesesesseesessessessanens 127
11.4.90 PI3_EK (OXOFAC, OXOFAD) .....verveeeeeveseeeseeesessessesesesssesseseseseseeseseseesesesesssesesesessssesesesessssesees 127
11.4.91 PI3_KI (OXOFAE, OXOFAF) .. ...veeevereeeeeeeeeeseeeesesseesesesesssesseseseseseesesesessesesesssesesssessssesesesassesesenes 127
11.4.92 PI3_UKH (OXOF50, OXOF5L) cvvoeoveoeereeeeeeeeeeeseeseessessessessessessessesssssessssesessessessesssesssssessessessenens 128
11.4.93 PI3_UKL (OXOF52, OXOF53) ...vrvereeeeeseeeseeesesseessesesesssossesesessssesesessssesesesssasessssssssesesesessesesees 128
11.4.94 PI3_UKMAX (OXOF54, OXOF55) ...veveeeeereereeeseeesseseeesssossesssessssesesessssssesessssesessssssssesesssssesesenes 128
11.4.95 PI3_UKMIN (OXOF56, OXOF57) ...eoveeeeeeeeeeeeseeseeseessesseseessessessesssssessesesessessessesssssssseesessessenens 129
11.4.96 PI3_KD (OXOF58, OXOF59) .....vvrvereeeeereeeseeesessesesesesesssssesssessssesesesessssesessssssesessssssesessssssssesees 129
11.4.97 PI3_EK2 (OXOF5A, OXOF5B) ...erveoeveeeeeeseeeeeseeeseesesesssssesesesessssesesessssesessssssesssessssesessssssesesenes 129

L2 PFCoueteeeeeeeeeeeeueesesesessasasessasasessnsasessasasessssasesesssesensasesenssessssssessssnsesssssesessasesenssnsensasesensssesessnns 131
12,0 PEC B E T B oo e e et e v s e e s e s es e e eeses s eseee s s e eeseseseeseseseseesesesnaeeeserseeeesernenaeres 131
120 L T 0 oottt ettt et e e et et e e e e e et et e e e eeee et et e e eaee et et et et e ee e et et eeeeeennaneeenn 131
12.1.2 H R TR ZE ML oo ettt e e e et e e e eeeeeeeeeeeeeeeeeeeeeneeetesaeeeeeeeeeaeaes 132
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12.1.3 HLJERTBRAMEERFER .ottt st 132
12.1.4 FHIHETE UAVG FITE B oottt 132
12.1.5 HRIRARZERMERFELR .ottt 133
12.1.6 PWM BHIBEIIL oottt s s 134
12.1.7 JEVRART T FIBUEIRIT cvovveereereeeeeeeeeeeeeee e seesse sttt 134
12.1.8 UAC/IAC/UDC TFE oot s s saas st sasnsnes 134

12.1.8.1 UDC JEE oottt s st ss s saesa s s sa s sn e 134
12.1.8.2 IAC TFE oottt sttt ettt sttt 135
12.1.8.3 UAC SRAF oottt sttt sttt sttt sttt 135
12.2 PFC ZFTFBE ovviveeeeeeeeeseesee e sssssesses s sss s ss s ssss s s e s s s s e s e as s s st s s e as s st esansa s e s s 136
12.2.1 PFC_CR2 (OXA063).....cocveverevererereesesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssnsenss 136
12.2.2 PFC_CRO (OXA0ED)........ooveeeverereressesssssesssssssssssssssssssssssesssssssssssssssssssssssssssssssssesssssssssnsenns 137
12.2.3 PFC_CR1/UDC_UKMINH (OXA0F2) .....oovereeeeeeeeeseessssssessesssssesssssssssssssssssssssssssessssssssessenns 137
12.2.4 PFC_ADCCH (OXA0EL) w.oorvvoverrereeeeeeesessssssssessssessssssssssssessessssssssssssssssssssssssssssssesssssssssnsenns 138
12.2.5 PFC_CSO (OXA0E2, OXA0E3)......oovuecvereereeseeiesesssessessessssssessesssssssssssssssssssssssssssssssesssssssssssenns 139
12.2.6 PFC_ARR (OXA0E4, OXAOES).......coo.oveiveeseeseeeesesseesssssessssssessesssssesssssssssssssssssssssssssesssssssssssenns 139
12.2.7 PFC_UAVG (OXA0EA, OXA0ES) .....oovvereereeseeeesessseeseessessssssessssssosssssssssssssssssssssssssssssssssssansenns 140
12.2.8 PFC_DR (OXA0ES, OXA0ET).......vuevereeerressessessesssesssessesssnssassssssssssssssssssssssssssssssssssesssssssssnsenns 140
12.2.9 UDC_REF (OXA0ES, OXA0ED) ....o.ovoveeeerveeeeesessesssseessssses e ssssssssssssssesssssssssssssssssssasssssenns 140
12.2.10 UDC_UK (OXA0EA, OXA0EB) .......vovvereerveeeessesseessssesssnssessssssssssssssssssssssssssssssssssesssssssssnsenns 141
12.2.11 UDC_KP (OXA0EC, OXA0ED)..........cverveereereeeeressesssssesssnssessssssssssssssssssssssssssssssssssesssssssssnsenss 141
12.2.12 UDC_KI (OXA0EE, OXA0EF) w....ouvvecveeereeeesaesesseesssseessssses s sssssssaesss s ssssssssss s ssssesssassenns 141
12.2.13 UDC_UKMAX (OXA0F0, OXAOFL) ....o.vvorveeeeeenceesessessssssessesssssssssssssssessssssssssssssssessssnsansnnns 142
12.2.14 UDC_UKMIN (OXA0F2, OXA0F3) .......ovorvereeerercreesessesssnssesssssssssssssssssssssssssssssssssssssssssssnsenns 142
12.2.15 PFC_KM (OXAOF3)....oocveeeeeveeeieieeesesseessesssesesssees s s sssses s ssss s ssss s s ssss s sssssasssssens 142
12.2.16 IAC_REF (OXA0F4, OXAOFS) ......vvoeveveeeeeseeesesssesseessessssssessesssssssssssssssssssssssssssssssssssssssssnsens 142
12.2.17 IAC_UK (OXAOFB, OXAOFT).....cveveeeeeeeseeneessesssesssessesssssssssssssssssssssssssssssssssssssssssssssssssssnsenns 143
12.2.18 IAC_KP (OXA0F8, OXAOFD) .......oovvecverrearreesaesessaessssesssssses s sssssssessssssssssssssssssssesssssesssns e, 143
12.2.19 IAC_KI (OXAOFA, OXAOFB).........oveeeverrerseseessesssesssssessssssessessssssssssssssssssssssssssssssesssssssssnsenns 144
12.2.20 IAC_UKMAX (OXA0FC, OXAOFD) .......vvorvereeereseessessesssnssessesssssssssssssssssssssssssssssssssssssssssnsenns 144
12.2.21 IAC_UKMIN (OXA0FE, OXAOFF) .......ovvorveeeereosreessssessssssessesssssssssesssssssssssssssssssssssssssssssenns 144
12.2.22 PFC_TRGDLY/PFC_OUTARR (OX40FE, OXA0FF) .........oveerverrereensecsensessesssssssssesssssssssssssnsenss 145
12.2.23 PFC__UAC (OXA09A, OXA0B)........ovververeeeeresseesessessssssessesssessssssssssssssssssssssssssssssssssssssssens 146
12.2.24 PFC__IAC (OXA09C, OXA09D) .....eecveverrvereeesesseesssseesssssessesssesssssssssssssssssssssssssssssesssssssnsenss 146
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13 FOC wouvuvueuerrtsesessssasssssssssssetesssssssssasssssssssssesssssssssssssssesssnsassesessssssesssssssessnssesssnssssesesnssssssesssanns 147
13,1 FOC BEHH oottt ettt 147
13,11 FOC FATTT crvrrvreieeieesessesssssse ettt sttt s s sttt 147
13.0.2 BB oot 147
1313 P ER oottt 148
1308 ABBRIEIIL oottt 148
13.2.4.1 Park FZEHE ....voveeeeee e 148
13.1.4.2 CIAarke JAEH .. .ou et 149
13.1.4.3 Clarke 3. ...cvoiveiiecieeieieie ettt ettt 149
13.1.8.8 Park ZEHL ...oovovevecveeeeeee ettt 150
13.1.5 SVPWIM ..oooooeeeeee st 150
13.1.5.1 BBETR SVPWIML.coiei sttt 151
13.1.5.2 FLEEIR SVPWIML oo 152
1318 LT oottt 152
13.0.7 FEIXHMEL oottt 152
13.0.8 FEITTHL IR SAE oottt 152
13.2.8.1 B PHSRAFAR IR oottt 153
13.2.8.2 ML= HELPHSRAFAR IR oot 155
13.1.8.3 HET IR A R EL oottt 156
13.0.9 FATEREIR oot 156
13.2.9.1 TEHTERAN AL ovvoveeeeeeeee st 156
13.1.9.2 BRFT I oo st 157
13.0.9.3 Ml RR AT oot 157
13.1.9.3.1 BB TTAIIE oot 158
13.1.9.3.2 FBREBRIA I ooovveoeveeeeeeese st 158
13.1.9.3.3 FHLE THE IR covoveeeeee sttt 159
13.1.9.3.48 FIFEAMEE oo 159

13.2.20 FEHLIZET B oottt 159
13.2.20.1 JFTZE KA ..ottt 160
13.2.20.2 SELBIFEREI ..ot 160
13.1.10.3 FEHLIIZ oottt 160
13101 FG B H A et 160
13.2 FOC ZFAFRE ettt bbb bbbt 161
13.2.1 FOC_CRO (OXA0OF) ....ocvvorrvrnreaneresisssssssssssssss s sssssssssssssssssss st ssss s sssssssns 161
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13.2.2 FOC_CRI (OXA0AD) ... eeteeteeteeteeteeteeiteeteeteetee st eseesseeseeseesseeseenseenseenseeseenseenseesseesseesseens 161
13.2.3 FOC_CR2 (OXA0AL) ..cueeeeieeieeieetente sttt ettt st sr e r e sbe e n e s r e s aesresre e e ennennes 162
13.2.4 FOC_CR3 (OXA09E) ...c.eeeeeririeeieeieniesie ettt sttt st sr e sre e nesn e sneeaesresre e e ennennes 163
13.2.5 FOC_TSMIN (OXA0A2) ...eeeieeiieeieeieeieeteeste et et et et e bt esbeesbeesbeebeesbeenbeenseeseenseenseenseesseenseens 164
13.2.6 FOC_TGLI (OXA0A3) ..ottt ettt sttt st sre et sr e sbe e nesn e sreeaennesre e e ennennes 164
13.2.7 FOC_TBLO (OXA0AZA).....ceiiiiiiieeeteienieeeesteste ettt sttt sr e b e nesresseeaennesre e ennennes 164
13.2.8 FOC_TRGDLY (OXA0DAS) ..cutieieeieeieeteeteenteesteesteesteesseesseesseesseesseesseesseenseenseenseenseenseesseesseesseens 164
13.2.9 FOC_CSO (OXA0AB, OXA0AT) ...eeeueeiierieieetesieeieeteste sttt resre e sesresreeeessesresneeseensesreeneennennes 165
13.2.10 FOC__RTHESTEP (OX40A8, OXA0A9).....ccuiiirreererienrenieeeenresreeneeresresseeeessesresneessesressesseensesnes 165
13.2.11 FOC_RTHEACC (OX40AA, OXAOAB) ...ccuvteieeieeieeieenieesieesteesteesteenseesseesseesseesseesseesseesseessessseens 166
13.2.12 FOC_EOMELPF (OX40AA, OXA0AB) ...cuteiiiiieiieeeienieeieetes ettt st sre e sne s 166
13.2.13 FOC_RTHECNT (OXA0AC) ... eeueeuerterreeieetentesieetentessesseessesresresseesessesneeeensessesseessensessesseensenses 166
13.2.14 FOC_THECOR (OXA0AD) ...cuttetteteeteeiteeiteesteenteesteesteesreesteesteesbeenseesseenseesseeseenseenseesseensessseens 167
13.2.15 FOC__EMPF (OX40AE, OXA0AF) ....oitiiiieieierieeieetetentesiee et sre e sresre e snesre e nnennes 167
13.2.16 FOC_THECOMP (OXA0AE, OXA0AF)......eeitiriirreeeeientenieestenresreeeeresresneeeesnesresseesnesnesreeneennennes 167
13.2.17 FOC_DMAX (OX40BO0, OXAOBL) .....eeiveereeieeieeiteenieenreesteenteesteesteenseesseenseesseesseesseessessseesseesseens 168
13.2.18 FOC__OMEEST (0X40B0, OXA0BL)....ccuertirtirreeeeienienieenteniesreeseestestesieeeensessesseessessessesneensesees 168
13.2.19 FOC_DMIN (OXA0B2, OXA0B3) ....ccuerueeueererierreeeetenrenieetestessesseessessesseensessessesseensessessesseensenss 168
13.2.20 FOC_ATAN_THETA(OX40B2, OX40B3) .....ovuiruiiriiiiiiiieieieneererere e 169
13.2.21 FOC_QMAX (OXA0B4, OXAOBS5) ....c..ecueeueeteriinieeeetenieeieetesresteeseetesteseeeeessessesseensessessesseensesees 169
13.2.22 FOC_QMIN (OX40B6, OXAOBT)....ccueiueeueenrenienrieeenteniesieetesresresseestessesseeseessessesseensessessesneensesees 169
13.2.23 FOC__UD (0X40B8, OXA0BI) ......coviruiiiiiiiiiniiireienieet ettt s 170
13.2.24 FOC__UQ (OX40BA, OXA0BB)......ccuiiuieueeierienieetestentesieestestesreeseeste st sreeneseesresseessessesreeseensesees 170
13.2.25 FOC__ID (OX40BC, OXA0BD) ....cuveiviruieueeienienieeeetestesieetestesreeseestesteseeesessesresseensessesseeneensesees 170
13.2.26 FOC__1Q (OXA0BE, OXAOBF) .....ccviriiriieiteteniieiieteteste ettt st s 171
13.2.27 FOC__IBET (OXA0CO, OXA0CL) ...eerverreeuieeenieniieeenteniesieetesiesteessentestesueenseseessesneensessessesnsensenees 171
13.2.28 FOC_IQ_LPFK (OXA0C0) ... cteeueeeereerreeneententesueetentestesseensessessesssensessesseensensessessesnsensessesseensesses 171
13.2.29 FOC_ID_LPFK (OXA0CTL) ...vevirueeieiiniieitetenreeieeteste sttt snesre s sn e sne e snennes 171
13.2.30 FOC__VBET (OX40C2, OXA0C3) ...civeiuieueeienienieetententesieetensessesssensessesseensessessesseensessesseseensesees 172
13.2.31 FOC_UDCPS (OX40C2, OXA0C3) ..cverueeueeienienieeientenienieentessessesssensessesseensessessesseensessesseseensesses 172
13.2.32 FOC_UQCPS (OX40CA, OXAOCS) ..cuveveemrereniiniiereientesieetesre st nesresre e sre s sne s 172
13.2.33 FOC__VALP (OX40CA, OXAOCS) ...ccveruieueetenienieetententesieentestessesseensestesueessessessesssensessessesnsensesses 173
13.2.34 FOC_FLUX (OXA0CH, OXAOCT) ...uvevereeueeienienieetentestesueestessessesssensessesueensessessesnsensessessesnsenseses 173
13.2.35 FOC__IC (OXA0CE, OXAOCT) ...eeeurerirreeieeienrenreetentesresieessesnesresseesnesnesreenessesreseeesnensesnesmeennennes 173
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13.2.36 FOC_LQ (OX40C8, OXA0CO) ...eeuveereererreeieeteereenteesreesseesseesseesseenseesseesseenseenseensesssesssesssessseens 174
13.2.37 FOC__IB (OXA0C8, OXA0CO) ....eeoverrirreemeererienmeeeentenresieetennesnesseessessesseeeessessesseessensessesseensenses 174
13.2.38 FOC_LD (OXA0CA, OXA0CB) .....cccverrirreemeerenienreetentenresieesesresneeseesresresseeeessesresseessensessesmeensennes 174
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21.3.7 PL_AN (OXA050) ......ooovereeeieeeeseesssessessessesssssssssssssessssssssssssssessssssssssssssssssssssessssssssssssssssenses 261
21.3.8 P2_AN (OXA051) c..eooveocvereerrreseossessssssessesssssssssssssessssssaessssssssssssssssesssssssssssssssessssssassssssssenses 262
21.3.9 P3_AN (OXA052) ...ooovvocveeerreeseessesseessessesssssssssssssssessssesssssssssssssssesssssssssssssssesssssssessssssssenses 262
21.3.10 PO_PU (OXA053) .....ooveeeeeieeeessessessessesssssssssssssssesssssssssssssesssssssssssssssssssssssessssssssssssssssesnes 263
21.3.11 P1_PU (OXA054) .....ooveveereeeseeseesssssessesssssssssssssessssssssssssssssssssssssssssssssssssssssesssssssssssssssssanses 263
21.3.12 P2_PU (OXA055) ....veocvereeeveeessesssesssessesssssssssssssessssssssssssssssssssssssessssssssssssssssssssssssssssssssanses 263
21.3.13 P3_PU (OXA056) ....oocverveerereaeresseesssssesssssessssssssssssssssssssssssssssssssssssssssssssesssssessssssssssesses 263
21.3.14 PA_PU (OXA057) covveoevereeeeseessessssssessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssasses 264
21.3.15 P5_PU (OXA048) ....oovveveerreeeessessssssessesssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssasssssssssanses 265
21.3.16 PH_SEL (OXA0AC) ....eoverveeveeeeesesseesssseesssssessssssssassssss s ssssssessss s s s sssssesssssaessessssssanses 265
21.3.17 PH_SELL (OXA0AD) .....oovvoververreseenseessesseessesssesssessessssssssssssssssssssssssssssssssssssassssssssssnsssssasses 266
21.3.18 PO (OXB0) c.vvvvevverreeeerreessasseeeeassessssessesssssssssssssasssssssssssssssssssssssssessssssassenssassasssssssasssssssssennes 266
21.3.19 PL (OX90) c.vorrverrverreeeeeeeseesseessesssesssssssss s sssssssssssssssesssesssssssessssesses e ss s essseessesssessessseenens 267
21.3.20 P2 (OXAD)....veveoreeeeeeeeeessesseessesssessessessessssssssssssssesessesssssssssssasessssssssseseassesssesseassanseessennes 267
g3 - X (0714 10) OO OO OO 267
21.3.22 PA (OXBBY.....veorveeveaeeeeeeeseeessesesesssssssss s s s sss s ssssssssssssssssesse s snesssesssss e seenens 268
21.3.23 P5 (OXCO) .oovveveoreeeeeeeesessessessessssessssssssssssssssassssssssnssssssssssessssssessssssansessassessssssessssssssennes 268

22 ADC ...o.vvreereeeesese e s seseaea sttt s s b b A s s b b e ReR e AR AR bbb e Rt s AR R AR AR b s e b s as s s e aeaene 270
22,1 ADC THTIT couteerieeisieissie ettt s bbb bbb bbbt 270
22.2 ADC HEP] oottt ettt ettt s ettt enaenaees 271
22.3 ADC FEVE TR oottt sttt 272
Dy T S = G VOO OO 272
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22.3.2 FHU A TR REAELTR oottt r et et et et e e e s et s e ee e et er e e et er e e eserneenenes 273
PYIETER TRaeE /G - 5= VTR ST R SU SOV 273

228 ADC BT T P ettt e e e e et e et et et et et et ettt ettt ae e et eeet et eae e et et ee et et et et et et et et et ne e eeen s e e enaeen 274
22.4.1 ADC_MASK (OX4036, OXA037) ..veveereeeeeseeseeseeeseseeeeseeseessssesessessesssssssessassessssessessessessssesseseaes 274
22.8.2 ADC_CR (OXA039) ..eeeeeeeeeeeeeeeeeseeseeeeeeeeeseeeseeseesseeeseeesseesseeeseseeseseaesseseeeseseessseesesessssesseseees 274
22.8.3 DAC_CR (OXA035) ..eeeeeeeeeeeeeeeeeeseeseeeeseeeeessesseseesseeesesesseeessssesseesesaeseseseessessessseesssessssessesaees 275
22.4.8 ADC_SCYC (OXA038) cverveeeeeeeeeeeeeeeeeeeseeeeeessessessessessssessessesssseeseesesssessessessasssessessessessessssessassans 275
22.4.5 ADCO_DR (OXOFDS, OXOFDD) .....voveeeereeeeeeeeseeseeseeseesessesesesseesessessesessssseesesssessessessesseseesesseseans 276
22.4.6 ADC1_DR (OXOFDA, OXOFDB)......eveeeeeeeeeeeseeeeeseeseesessesesessesessessesessessessassesessesseesessesessesseseans 276
22.4.7 ADC2_DR (OXOFDC, OXOFDD).... .. veeeeeeeeeseesseseesssessesseseeeessessessesssesssssessasssesssssessesssssssessessans 276
22.4.8 ADC3_DR (OXOFDE, OXOFDF)......vuveeeeeeeeeeeeseeseeseeseesessesesessesessessesessessessesssessessessessessesessaseans 277
22.4.9 ADCA_DR (OXOFEQ, OXOFEL) c..eoveeeeeeeeeeeeeseeeeeeeeeeeeeseeseeeesseesesseesesesseesessasssessesseesessessesesseneans 277
22.4.10 ADC5_DR (OXOFE2, OXOFE3) .e.veveeeeeeeeeeeseeseeeseessesseseeessseesessessesesssssessassssssesseesessssessessassans 278
22.4.11 ADCE_DR (OXOFEZ, OXOFES) w...voveereeeeeeeeseeseeseeeeesesseseesesseesessessesessessessassesessessessesesseesessaeeans 278
22.4.12 ADC7_DR (OXOFEB, OXOFET) .e.veeeeeeeeeeeeeseeeeeeeeseeseseeseeeeesesessesseseessesessaseessssessesseseessesessaneans 278
22.4.13 ADC8_DR (OXOFES, OXOFED) ....veveeeeeeeeeeeeseeseeeeeeseesseseeeesssssessesssesssssessassssssesseesesssssssessaesans 279
22.4.14 ADCO_DR (OXOFEA, OXOFEB) .. ..veeeeeeeeeeeeseeseessesessesseseesesseesessessesssssssessessessssssseesesssssssessaneans 279
22.4.15 ADC10_DR (OXOFEC, OXOFED) ... eeeeeeeeeeeeseeeeeeeeseesesseseeesseesessessesessessessssesessessessessessesessaseans 279
22.4.16 ADCLL_DR (OXOFEE, OXOFEF). ... eveveeeeeeeeeeeeeseeeeseeessesessesessesesssessssessesessessssesessesessessssesesseseees 280
22.4.17 ADC12_DR (OXOFFO, OXOFFL) «..ovveveeeeeeeeseeseeeeeeessesseseesesseesesseesesessessessassesessessessessessssessaneans 280
22.4.18 ADC13_DR (OXOFF2, OXOFF3) w.ouveeeeeeeeeeeseeseeeeeeeesesseseeesseesessessesesssssessssesesssssessessessesessaneans 281

p X 15 L oB NN 282

23,0 DAC THTT eeeeeeeeee et e et ee et et e e et et et e e et e et et et e e eeeee e et et et eee et et et eeeaee et et et eeeeeee et et eeeanes 282

P I 07X @ O IR = 120 i1 - OSSR 282

23,3 DACL T B A E B oot e ettt ettt et e e ettt et e e et et et e eneate et et aneerent et eneerennenes 283

238 DACY T E T oo e et e et e e ettt r s e et e et eteee e e e e e e e e e et e e e e et et et et et eeeren e e n e e enaenn 284

235 DAC 2 T T et ee e e e e e e e e e e e e e e e et e e et et et et ettt st e e e e e eeeeeeeeeee e e e e e e e e e e et et et et et et erern s e ener e aeenaeen 284
23.5.1 DAC_CR (OXA035) ..ueveeeeeeeeeeeeeeseeseeeeeeeeesseesseseeseeesseeesseeessseesssessesasssesseesesasessesassesessesesseseees 284
23.5.2 DACO_DR (OXA0AB) «..e.veeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeseeeesessesseesesseseesessesesssesessassssssssseesessessesessaeeans 285
23.5.3 DACL_DR (OXAOBA) ..o eeeeee e ee e e eee e eesessesseesesseseesesssesssssessassssssesseesessessesessaneans 285
23.5.4 DAC2_DR (OXA049) ..evoeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeseeeeseeesseeeseesssesseeaessessesessessesessesesseseesesaees 285

2B DIMA . c.eeeeeeeeeeeeeeeessessessessessessessessessessessessessessessessessessensessessessessessensesensesessensensensensensensensessensenes 286

28. 03 DIVIA T BB ST oot e et e et et e e e et et et e e e e e e e e e e e eeee e et et eesee e e s eeeeeanas 286

20,2 DM A T T oot et et et et et et ettt ee e et et ee e e et et et et et et et et et ettt e e e e e en e e eeaeen 286
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24.2.1 DMAO_CRO (OXA03A) .....oorveeeeeeeseeeeeeesssseesssesssssssessssssesssssssssessesas s sssessssssssssssssesssesnees 286
24.2.2 DMAL_CRO (OXA03B) ......ooovvoereneveeeesessesseseessssssssessssssssssssssesssssssssssssssssssssssssssssssasssssssnees 287
24.2.3 DMAO_LEN (OXB03C) w.oovvvorrvereeeeeesesesssssesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssnees 288
24.2.4 DMAO_BA (OXA03E, OXA03F) ....vvuveeeeiereeseeeeessessesessssesssssssssssssssssssssssssssssesssssssssssssssssennes 289
24.2.5 DMATL_LEN (0XA03D) ....oovovveerenceeeseseseessesesssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssnees 289
24.2.6 DMAL_BA (0X4040, OXA04L)........oooveeereeereereesesessseessssssnsssssssssssssssssassssssssssssssssssssssssssssnees 289

25 VREF .u.ucveveersesesesssesisessssesessssssesessssssesesassessssssssesessssssesessssesssssassesesnssssesssssesesesnssesessssssesesnssssesens 291
25.1 VREF BB ITHEAE VLT ©.cooeoeeeeee ettt 291
25.2 VREF BFTERE woeveeveveseeseeesessee s ses s sssssss s sssss s sses s s s s s s e ssessesss s s s sassssssesas s sssanssesaasssnsassans 292

25.2.1 VREF_CR (OXA0AF).......cooveoeveeeeeeseeeeeeeeeeeeesee s s s sse s esseseseesas s sssesssssss s sssesnees 292

26 VHALF .....oooereevereecsesessetesesssssesessssesesessssesssessssesessssssesessssesessssssesssnssssesessssesesesnssesesnssssessnsassesens 293
26.1 VHALF FEBRITEEAE I oottt 293
26.2 VHALF ZFTFR coooeeeeeeeeeeeeeeeee e ssessas e s st sass s e s st s s s se st sssstesaes st s s sassasseaseneans 293

by 5 = OO OOV 294
27 L IBTBIETIY oottt se s n e 294
272 JETBEEAFE TR oottt sttt 294

27.2.1 BELR FL TR RREIZTBUIAMPO) c.. e snneees 294
27.2.1.1 AMPO BRI ..ottt 294
27.2.1.2 AMPO PGA ZEFFHIABE T oot 295
27.2.1.3 AMPO PGA FAIGHI AT TN ..ottt 295
27.2.2 FHEEAIBLIAMPLIAMP) ..ottt ese st nes e esenen e eenas 296
27.2.2. 1 AMPL AT oo 296
27.2.2.2 AMP2 BRI ..ottt 296
27.2.2.3 AMP1 PGA ZE M HIATETN oot 297
27.2.2.4 AMP2 PGA ZEAMIATETR (oo 297
27.2.2.5 AMP1 PGA FAIGHI AT TN ..ot 298
27.2.2.6 AMP2 PGA FAIGHIIATE TN ..o 298
27.2.3IBJHUAMP3 ..ottt bbbttt bbbt benas 299
27.2.3. 1 AMP3 TEEAR IR ..ottt 299
27.2.3.2 AMP3 PGA ZE AT ..o 300
27.2.3.3 AMP3 PGA HUIGHTATE TN .oovoee e 300
273 IBTHURTFAERE cooeeeeeeeeee e eeeeee e see e st a sttt ettt naen e 301
27.3.1 AMP_CRO (XADAE) .......ooveoreeeeeeseeesseeeseessseseesssesesssssssssasssessssssssssssessssssessssssssssssssssssesssesnens 301
27.3.2 AMP_CRL (OXA034) .....ooveoreeereeeessseesesssessessssssssssssssssssssssssssssssssesssssssssssssssessssssssssssssnens 301
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27.3.3 AMP_CR2 (OXB046) .......ovrvereeereeeeesessessesessssssssessesessssssssssssssssssssssssssssssssssessssssssssnsssssennes 302

28 HUBBERR ottt ettt ettt a AR ettt a AR e ettt e b e R Re e e s et et eaeneneaen 302
281 LTI EEAE VI oottt 302
28.1.1 EEARZE CIMIP3 .ottt sttt nae e 302
28 1. L T AR oottt 304

28.1. 1.2 JBTE PRI o vv vttt 305

28.1.2 EUARZE CIMPA .ottt 306
28.1.3 EUAESE CIMIPS .ottt sttt sttt 307
28.1.4 EUERBRZL CIMPG ...ttt sttt 307
28.1.5 LI BETREE oottt n s 311
28.1.6 LLIRZRET L oottt ettt n s 312
28.2 LU AR 2T AT R oeveveeeeeee e tee e s sttt sttt n e 312
28.2.1 CIMP_CRO (OXD5).....eoveoeeeieeeeesessessessessssssssssssssssessssssssssssssessssssssssssssssssssssssssssssssssssssssesnes 312
28.2.2 CMP_CRI (OXDB)......oocverereeeeessessesssssesssssssssssssssesssessssssssssssssssesssssssssssssssasssssssesssssssssanses 312
28.2.3 CIMP_CR2 (OXDA) .o.vooveeeeeeeessessssees s sessssssssssessessssesssssssssssssssssesssssssssssssssasssssssssssssssanses 313
28.2.4 CIMP_CR3 (OXDC) .ovveoveoeeeieneeeseesesessessesseessssssssssssessssssssssssssesssssssssssssssssssssssessssssssssssssssennes 315
28.2.5 CIMP_CRA (OXEL) ovovveorvereeereeeeossesseessessessssssssssssssssssssessssssssssssssssessssssssssnssasssssssssssssssssssssnses 315
28.2.6 CMP_SAMR (OXA0AD) .......oueverrereeesessesseessesssesssessesssssssssssssesssssssesssssssssssssssassssssssssssssssenses 316
28.2.7 CIMIP_SR (OXD7) cevveveecveeereressssassessss s sss s ssss s ssss s sss s s s s s ssss s ssss s ssssaessesssssesnes 316
28.2.8 HALL_CR (OXE2)....vuveorvereareeeeessessessssssssssssssssssssssssssesssssssssssssassssssssssssssssssssssssssassssssssenses 317
28.2.9 EVT_FILT (OXD9) ...oooveocveeeeieeeesesseesssssssssssssssssssssssssesssssssssssssssssssssssssssssssessssssssssssssssnnses 318
28.2.10 TSD_CR (OXA02F)....ooverrerreceaesessessssseesssssessessssssss s s ssesssssssssss s sssssesssssasssessassesses 318

20 BEJRAEIR ...ttt ettt bbbt b s R bbb s Rt b s st een 320
29.1 LDO FEERFFEAE T covoeeeeeeeee ettt sttt ne s 320
29.2 fBTEATEI oottt sttt 321
29. 2.1 ARIEATIUTET T +oeveeeeeeeeeeeee ettt ss st sttt s e s 321
29.2. 2 fRJEATIUEEAE DL oottt se sttt s s 321
29.2. 3 (R AREI ZF AT B ovoveeeeeeeeee ettt 322
29.2.3.1 LVSR (OXDB) ...oovververeveeereeeseessssssesssessesssssssssssssssssssssssssssssssssssssessassssssssssssnsssssssssnsenns 322

B0 FIaSh....veveeeeeeeeesesesesesesessseses s s s s s et s s s s s s s s s s s s e e R e b s s e et b es s a AR AR s R b n b s as s s e aeane 324
30,1 FIASH TATST wovueveieeiieerisieiscie et b bbb bt 324
30.2 FIASh FEAE T oottt st s sttt seena s s 324
30.3 FIASH ZFAFRE worverveeveeeeeeeeeseesee s sesss s ss s s st s s s s s s st es s s s s s s e s e s e s en s s st enaenean e 325
30.3.1 FLA_CR (0X85) ..eccvurreeceererriesssssessssesssssssssssssssssssssssssassssssssssssssssssssssssssssssssesssssssssssssssenses 325
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30.3.2 FLA_KEY (OX84) w.vrveveeveeeeeeeeeeeeeeeeeeseeseesesessessessesssssessessesssssesessessesssssssessassasessesseesessessesassassans 326

3L CRC ceveeeeeeeeeeeueeeeeeeeessesessesesesessesaessessessessensessessessessensessessesaessessessensentessessenseneessensensensensensensenes 327
311 CRC T HEHE B oot e et e e e e ettt e e e e e e e e eeeeeeeeeeeeeeeee et eees et et et et et e e e e nen e e eeneen 327
31,2 CRCLE 22T T oottt et et e et et e e e et e et e e e e eeeeeeeee e e eeeeeeseeeeeeaeneeeeeeeeeaeeseaessesesensenasens 327
31.3 CRCLE FEASTE IR ..ottt et et et e et et et et eeeae et et e s eeeeeaeeeeeeeeeae e eeeeeeeaeans 328
318 CRC FEAE T oot e et e e et e e e e e e e e e e eeeseeeeeeeeeeeeeeeeeseseeeeseseseeaeeeeeensseseneneneees 328
318, T B B TR CRC oo e oo e e et e v s e e e s s e e s e s s e e ses s e sesesesessesesssessesesesessesssnesseses 328
31.4.2 FEEETT T ROM ZEIE CRC oottt ettt et eee e et eeeeeeeenaens 328

315 CRC A LF B oo e e e e e e e e e et et et et et et e e et e e e eee e e s eseeeeeeeeeeeee e e et et et et et et et et et en e e s s e e enanen 330
31.5.1 CRC_CR (OXA022) w.eveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseseessseesessesseesseeesessessesessessessasssessesseeseessssssessaesaes 330
31.5.2 CRC_DIN (OXA02L) cerveveeeeeeeeeeeeeeeeeeseeeeeeeeeeseseesseseeseseessesesssesesseessesssesessassseesesseeseseesseseseaneans 330
31.5.3 CRC_DR (OX4023) ..ereeeeeeeeeeeeeeeeeeeeeeeeeeee e ees s eeseeseseeeeesseseesesssesseeseesasssessesseeseseessesessaeeans 330
31.5.4 CRC_BEG (OXA024) c..eveeeeeeeeeeeeeeeeeeeeeeeeeseeeseseessseeeestesseseseeesesseeseessessessasssesseeseeseeseseesessaesaes 331
31.5.5 CRC_CNT (OXA025) c..eveeeeeeeeeeeeeeeeeeseeeeeeeesesseseessesseseseessesesssesessesssesssesessasssessssseeseseessesessaseans 331

£ 27 N = oSO RO R TR RRR 332
32 L R TR T 1 oot e et et e e e e e e e s e s e e e eeeeeeseseseseseses et en e s et es et ereeerr e e nee e aeeenene 332
RN R Ve 7 TSR 333
32.2.1 PCON(OX87) cvreeeeeeeeeseeeeseeeseseesessesesseseesesessesesesssseesseseseseeesesessasaesseseesseessesessessesesesessesaees 333

R W L 334
T W L Tt TSRS 334
332 R BT TH ettt e e e et eeeeeeeeeeeeee et e e et et et et et et ensnnn s s e eneees 334

£V 35 TSN 336
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RIS eisiaR

ADC: Analog Digital Convertor #x %% 4%

BEMF: Back Electromotive Force Jx Hiz}j#

BLDC: Brushless Direct Current JCHll B FHL

CRC: Cyclic Redundancy Check & LAk

DAC: Digital Analog Convertor i3

DMA: Direct Memory Access A5k CPU B 25 WAFAZ 84 11 77 5K
FG: Frequency Generartor #5414 ¢

FICE: Fortior Interactive Connectivity Establishment &I 152 H 2T
FOC: Field Oriented Control FaAURIAE ik, HFRAREHRHIE
FOSC: Fast Oscillator P43 £h

GPIO: General Purpose Input Output & F % H 4 A3

12C: Inter Integrated Circuit —7F & B (1 %0 ] — £ 1| [R5 HR AT 1815 A 4%
IC: Integrated Circuit 1 HiL#%

IRAM: Internal RAM Py & BEHL770% %%

IDE: Integrated Development Environment i1 & #1415

LDO: Low Dropout Regulator 1 & % £ & FE IR

LPF: Low Pass Filter {iiffi&)% 2%

LVD: Low Voltage Detection 1% Hi Hs A6l

MDU: Multiplication Division Unit 3[4+ i b B 2%

ME: Motor Engine UEIFRHAT FENLLRS) b HE 45

MSB: Most Significant Bit #4207

MOSFET: Metal Oxide Semiconductor Field Effect Transistor /& &b SAR RN f i
NC: Not Connected A%

PFC: Power Factor Correction I K % i 1F

PGA: Programmable Gain Amplifier 7] 22 25 Ok 2%

PI/PID: Proportional Integral/Proportional Integral Derivative ELAIFR 73/ ELA5IAR 23170425 il
PLL: Phase Locked Loop 4fiAH¥f

PWM: Pulse Width Modulation ik % 5 iff

QEP: Quadrature Encoder Pulse 1FE A2 4whit %%

RAM: Random Access Memory FHHLTEf# 2%

RMW: Read Modified Write i$-f&24-5 464

ROM: Read Only Memory HBL{7fif s
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RSD: Rotating State Detection i KUK 2546

RTC: Real Time Clock SZHf4f

SCL: Serial Clock Line H: {742

SDA: Serial Data Line {7444k

SFR: Special Function Register %3k EE % 1745

SMO: Sliding Mode Observer JE I 2%

SOSC: Slow Oscillator G #s, ARSI
SPI: Serial Peripheral Interface H:47i@ {5 4% 0

SVPWM: Space Vector PWM 7 [] 4 & ik ot i 1 i)
TSD: Temperature Sensor Detect i % & g5

UART: Universal Asynchronous Receiver/Transmitter 5725 53 171815

WDT: Watch Dog Timer & [ 145 i 2%
XRAM: External RAM #FFHALAZfiE 2%
XSFR: External SFR AMiB45 kTN RE 25 17 2%
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1 BENE
1.1 4514
B R
> RS EAEZL: VCC_MODE =0, #MfHJEMVCCHIALY ~ 18V, VDD5HHN#LDO
FEA
> HHJEREREA: VCC_MODE = 1, #MHBHIEMVDDS4i A3V ~ 5.5V, [AEVCCY
VDD5%5 2

: FUB6865Q1 ] VDRV HiF 75 2 F A B YE L 4t
W% : 8051 AME
B4 AR 2 N1sA R G b A
32kB Flash ROM. #CRCEER DAL SCRFFE T B Bk AL RY D fe
256 bytes IRAM. 3.75k bytes XRAM
ME: & PIDEEHIBH, FOCE, MDUABI TR, LPF
164 IR, A4 MRS
GPIO:
> FU6815Q1: 381"GPIO
> FU6865Q1: 36 1"GPIO
B EREE:
> Timerl: J7UEIRSHE RS SCREE S BREPRIR . SCRFHallBEMFA B A I
> Timer2: PWM#it . % ANPWMIF) 52 LORUE BRI S0\ 15 2 PWMEL I B] . TEAS
SRR AT« T XU L 5t HATLIR T o R A
> Timer3/Timerd: PWM#IH . i ANPWMK & 2% ELARTE RGN . Timerd 2 FEFGHi Hi# L,
Timer3 3 Fr48MHzZii AN 3
> SystickiE I #%
> RTCEN %
WEHN
> 14-SPI
>
>

11M2C
2NUART, SCRRERZAR
> 2iIEDMA: SZEFI2C/SPI/UART Xdi {4
B BEANE:
> 12fiADC: 1psfefie, FlIEFENFVREF. SMBVREFES oL
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S FU6815 65Q1
> ADCIHIEH:
& 14iEiE
> WEVREFZ%, WEE3V. 4V, 45V, VDD5
> WEVHALF(VREF/2. 1/4 VREF. 1/8 VREF. 25/64 VREF)Z % Hi [k
> ANHSLIZHETIONE, T E P AR 2 OK AR
> ABE AR
> DAC: 1907, 1#%8f7, 1E&6fi

L e gt
> PWM %ith (& H T FU6815Q1)
> B MOSFET Iizh#s: 6N Pre-driver i (& F T FU6865Q1)
W FOCHRENSHF B, WP = Fi PH L R
B FFPFC
B
> WE24MHzEERCHR G 7%
> WES32.8kHZLERCHR % %4
> HNE32768Hz AR
WDT
LVD
TSD
PRI FICE MR GEAE LR AT EL ) e
AEC-Q1007AiIE(Grade 1)

1.2 MAtA=

] FF e A (¥ BLDC HLHU/PMSM. =AR/SAR SR AL il R HE LIRS
RS
> FUBB15QT: b UHelE. FRRFE . JTAE I VU R AR
> FUB865Q1: FTAHTBl VA AR VRGNl PURERML TR S IR
TR IR

1.3 Bk

FUB815_65Q1 Z l| & — k& i L%k 51 4 (ME) I 8051 PRI itk e LIRS % F1E F, ME
%7 FOC. MDU. LPF. PID. SVPWM Z5i# ZffifErite, wf it 5 5h 52 o B0 BLDC HL
HU/PMSM f#) FOC BX#h/J7 I IS s FAZ 4] 8051 WAL TS50 & A H W F 5408, WU IEAT
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TAESEILS Pt Re LI H . Horh 8051 NAZKER /482 AN AT 81 2T, S8 AR A midlia
BIORSS . s, PWM(IL IR FU6815Q1). Pre-driver(fUfE FU6865Q1). i ADC. CRC. SPI.
12C. UART. ZF Timer %1588, PMES/E LDO, 5&HT BLDC/PMSM HKLIG /7. FOC JRa#%
il

FU6815Q1 144 TE45: QFN48

FU6865Q1 k14474 : QFN56
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1.4 REFHEE

1.4.1 FU6815Q1 INEEIERE

P0.0/TIM4S/TXD2S/SDA
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL
P0.2/LXIN/HALO
P0.3/LXOUT/PFC

PO.4/NSS PORTO (€|
P0.5/TXD/SCLK l
P0.6/RXD/MOSI
P0.7/MISO/CXO/TIM2S/QEPA
P1.0/TIM2/QEPB

P1.1/TIM3
P1.2/TIM4S2/TXD2S2/FICED
P1.3/HBIAS/C1PS/C5P/A30/AD12
P1.4/COP/A3M/AD10/HALOS
P1.5/COM/C2PS/C5M/A3P/AD13/DA2
P1.6/C1P/A1P/AD9/HAL1S
P1.7/C1IM/AIM
P2.0/ADO/A10
P2.1/C2P/A2P/AD8/HAL2S
P2.2/C2M/A2M
P2.3/AD1/A20/C4P/DA1
P2.4/AD2

P2.5/AD3
P2.6/C3M/DA0O/AD11
P2.7/AD4/C3P/A00/C4M
P3.0/A0OM

P3.1/A0P

P3.2/AD5/VHALF

P3.3/AD6
P3.4/AD7/C3PS/C4MS
P3.5/VREF

P3.6/HAL2/RXD2
P3.7/HAL1/TXD2

SCL
SDA
RSTN/FICEK

- (€ FICED

o
m
)
m
wn
ul

le> Nss
o [€> SCLK
l€> MIsO

= > MOsI
S+ XD
=X l«— RXD

[Ccre |

v

A [TimMER4a] [TIMER3 | [TiMER2] [ TIMER1]
3

d X XX
W
AR

L >

A

c2p
@m
cip
cm
cop
coMm

TIM4
TIM3 €|
TIM2

PORT1 (> HALL/

BEMF

M?ﬁ?ﬁs
.

A
RN

2
¥

H_DU
H_DV
H_DW
L_Du
LDV
L_bw

d X X
Y
v

A

PW

<
[

PORT2 €|

Protection

¢ csp
C5M

M?_?_?_?ﬁs
.

S
INTO

»
PORT3 €|

2
> SYSCLK

ADC

VHALF [ VDD5
? , 128it ‘

XXX

1

cap —
c3m

o

AD12/A30
A3M

P4.1/LX
P4.2/HX

32.8kHz
SOSC

AIM
A1P
AD1/A20
A2M
A2P
AD2/3/5~11/13 —>f
AD4/A00/C3P/CAM —
AOM
AOP
A3P

DAC DAl
PORT4 (>

ADO/A10

Pa.4

P4.6
P4.7/TIM3S2/RXDS2/RSTN/FICEK

ps.1 X
77| porTs e

Kl 1-1 FU6815Q1 T REHE ]
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U187 5% FU6815 65Q1

1.4.2 FU6865Q1 IN&EEIER

P0.0/TIM4S/TXD2S/SDA Q(—»

P0.1/DBG/TIM4/TIM3S/RXD2S/SCL
P0.2/LXIN/HALO (X}
P0.3/LXOUT/PFC [}
P0.4/NSS [XI
P0.5/TXD/SCLK [t
P0.6/RXD/MOSI [Xt
P0.7/MISO/CXO/TIM2S/QEPA ¢ ¢ ¢
P1.0/TIM2/QEPB [om
P1.1/TIM3
P1.2/TIM4S2/TXD252/FICED
P1.3/HBIAS/C1PS/C5P/A30/AD12
P1.4/COP/A3M/AD10/HALOS
P1.5/COM/C2PS/C5M/A3P/AD13/DA2
P1.6/CLP/A1P/AD9/HALLS [XI
P1.7/CIM/AIM X
P2.0/ADO/A10 [XI
P2.1/C2P/A2P/AD8/HAL2S X
P2.2/C2M/A2M X
P2.3/AD1/A20/C4P/DAL
P2.4/AD2
P2.5/AD3
P2.6/C3M/DAO/AD11
P2.7/AD4/C3P/A00/C4M
P3.0/AOM Csp
P3.1/A0P csm

P3.2/AD5/VHALF [X
VHALF [€ VDD5
? R 128it ‘

VCC_MODE

SCL
SDA
RSTN/FICEK

LDO5 LDO18

PORTO [«>|

le> Nss
o [€> SCLK
le<> MIso

o
m

= € Mos|
ct—» XD
5 l«— RXD
- [« FICED

|

[ReseT] [ cre |

1t

cap
@M
cip
cam
cop
com

Predriver VDRV
Iy VBU
HU

1 VBV

HALL/
BEMF

' '
A ] [vera] [TiMER3 ] [TimeR2] [ TIMERL Je——
! 1 <

RN

TIM4
TIM3 €|
TIM2

PORT1 (&>

11E1]

6N Driver VBW
PORT2 [€>|

Protection

I LW

S
INTO

PORT3 [€>|
P3.4/AD7/C3PS/CaMS [X]

P3.5/VREF X
P3.6/HAL2/RXD2 [X
P3.7/HAL1/TXD2

P3.3/AD6 [Xi
ADC

5 SYSCLK

1111

1,

cap—
c3m

i

b

AD12/A30

A3M

32.8kHz
SOSC

P4.6 TSD
P4.7/TIM352/RXD252/RSTN/FICEK

A1M

A1P
AD1/A20
A2M

A2P

AD2/3/5~11/13 —|
AD4/A00/C3P/C4M —

AOM

AOP

A3pP

DAC —» DAl
PORT4 [€>|

ADO/A10

Pa.4 X

!

P5.1
PORTS [€»|

K] 1-2 FU6865Q1 T REHE %]
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1.5 Memory Z5[d]

P BB AEA 2 1) 73 A HE 4 25 ] (Program Memory ) A% 25 17] (Data Memory), A28 IR ST 4kt 25
[E] o

Data Memery (IRAM) Data Memery (XRAM) Program Memory
OxFF OXFFFF OXTFFF
OXTEO0 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
Reserved
0x30 Lower 128 RAM OXOFEF
0§2F > (Direct or Indirect X ADC Result(R)
dd bl Addressing)  0xOFD8
Bit Addressable
OXOEF8 MDU
0x20
Ox1F
General Purpose XRAM
Registers 0x0100
0x00 0X0000 oxooo0 L_1nterrupt Vector

&l 1-3 Memory % [a] /3 it

1.5.1 Program Memory

54 7% () n] F-HETE (00000 ~ OX7FFF). f54 7S [ 47/ Bih Flash, H TPt 62T .

% —/" 3 [X (0x0000 ~ OXOOFF)s H1 b [r) ik X,  FH T RAF AT W12 7 Uk ah k. 55
—M i X (0x7F00-0x7FFF) A L & A 5 N 45 A
1.5.2 Data Memory

Bt 2% 18] 23 R AR Kds 4% 1A (External Data Memory) 1 4 #5554 4% (Internal Data Memory), 1l
& 1-3

AP 2 18] (1 Ul B9 (0X0000 ~ OXFFFF), W nfiEid MOVX #5415 iH . 3G o Bt
TE4ifi 7 8] XRAM(0X0000 ~ OXOEF7). ¥ @42 il %7 17 #5 ¥[8l (0x4020 ~ 0x40FF). MDU Zf {7 #s f2ifi X
1 (OXOEF8 ~ 0xOF D7) LA & ADC #4645 S A7 [X 1 (0XOF D8 ~ OXOF FF).

P A 2 [ 1 B Y5 [ A (0X00 ~ OXFF). FHA1(0x00 ~ Ox1F )il FH 77 A7 as ¥ (al, L fr 4 4,
84, H 32 MBI, (0x20 ~ OX7F) NiE A RAM Z5[8], SCREE TR S0k, 3
1(0x20 ~ Ox2F)f] 16Bytes Sz #5fir F-ht#%4f. (0x80 ~ OXFF), 7E[a#%S-hv7 i, $51A RAM %3],
BTV, $8A SFR M.
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1.5.3SFR

% 1-1 SFR Hbhil-pfe 5

Addr 0(8) 109) 2(8) 3(B) 4(C) 50) 6(E) 7(F)
0xF8 DRV_OUT PI CR P5 OF PO OF P1 OF P2 OF P3 OF
0xF0 B

0xE8 P4 OF

0xE0 ACC CMP_CR4 HALL CR

0xD8 UT2 CR EVT FILT CMP_CR2 LVSR CMP_CR3

0xD0 PSW Pl IE Pl IF P4 IE P4 IF CMP_CRO CMP_CRI CMP_SR
0xC8 RST SR

0xC0 P5 MDU CR

0xB8 P4

0xB0 P3

0xA8 IE TIM2 CRI | TIM2 CNTRL | TIM2 CNTRH | TIM2 DRL | TIMZ DRH | TIM2 ARRL | TIM2 ARRH
0xA0 P2 TIM2 CRO | TIM3 CNTRL | TIM3 CNTRH | TIM3 DRL | TIM3 DRH | TIM3 ARRL | TIM3 ARRH
0x98 UT CR UT DR UT BAUDL UT BAUDH TIM3_CRO TIM3 CRI TIM4 CRO TIM4 CRI
0x90 Pl TIM4 CNTRL | TIM4 CNTRH | TIMA DRL | TIMA DRH | TIM4 ARRL | TIM4 ARRH
0x88 TCON UT2 DR PO P1 P2 P3

0x80 PO SP DPL DPH FLA KEY FLA CR PCON

BN RIR RN LI6A IR A A7 o, RIBZ PR NBh S %1728, B A B S,
B S B M E A IEH

B B UL 1617 25 A7 o 5 2270 IR, A A BEIE L = 8O AMIRB AL, 27 A7 a B R A AR,
SEGRH AR FTCARIE AP 28 8, O SRS R AR, i8IS, A2
PREGHIME, FFIESEmE.

BRI AEAR LA 8L, TSRS, T H AR, Afe R imehiai# R k8.
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1.5.4 XSFR
2% 1-2 XSFR Hhuhilpe gt
Addr 0(8) 1(9) 2(4) 3(B) 4(C) 5(D) 6(E) 1(F)
TAC_UKMINH TAC UKMINL
0x40F8 TAC_KPH TAC_KPL TAC_KTH TAC KIL TAC_UKMAXH TAC_UKMAXL PFC_OUTARRH :
: PFC_OUTARRL
PFC_TRGDLY
] UDC_UKMINH UDC_UKMINL - -
0x40F0 UDC_UKMAXH UDC_UKMAXL T T IAC  REFH IAC  REFL IAC  UKH IAC UKL
0x40ES UDC_REFH UDC_REFL UDC_ UKH UDC_ UKL UDC_KPH UDC_KPL UDC KIH UDC KIL
) ) ] ] ] PFC_ARRH PFC_ARRL ] ]
0x40E0 PFC_CRO PEC_ADCCH PFC_CSOH PFC CSOL PR Ao PR UYL PFCDRH PFC_ DRL
0x40D8 FOC__PowH FOC  POWL FOC  TAMAXH FOC  TAMAXL FOC  TBMAXH FOC  TBMAXL FOC  TCMAXH FOC  TCMAXL
X FOC_EOMEKLPF — — — — — — —
o o o o o o FOC__UQEXH FOC__UQEXL
0x40D0 FOC EALPH FOC EALPL FOC EBETH FOC EBETL FOC EOMEH FOC  EOMEL RO KT FOC KL
FOC__1BH FOC_ IBL FOC_ 1AH FOC_ TAL
0x40C8 Foc L0 For LA Foc i Foc oL FOC__ THETAH FOC  THETAL FOC__ETHETAH FOC_ ETHETAL
034000 FOC__IBETH FOC__IBETL FOC__ VBETH FOC__ VBETL FOC__VALPH FOC__VALPL FOC__ICH FOC__ICL
X
FOC_1Q LPFK FOC_ID LPFK FOC_UDCPSH FOC_UDCPSL FOC_UQCPSH FOC_UQCPSL FOC_FLUXH FOC_FLUXL
0x40B8 FOC__UDH FOC__UDL FOC__UQH FOC_ UQL FOC__ 1D FOC__IDL FOC_1ql FOC_ IqL
FOC_DMAXH FOC_DMAXL FOC_DMINH FOC_DMINL
40B = = = = FOC_QAXH FOC_QMAXL FOC_QMINH FOC_QMINL
0x4050 FOC__ OMEESTH FOC__ OMEESTL FOC__ATAN THETAH FOC__ATAN THETAL o.Q 0.9 ocQ ocQ
FOC_RTHEACCH FOC_RTHEACCL FOC_THECOR FOC__THECOMPH FOC__THECOMPL
40A FOC__RTHESTEPH FOC__ RTHESTEPL = = FOC_RTHECNT = — —
0x40A8 0C__RTHES 0C__RTHES FOC__EOMELPFH FOC__EOMELPEL 0C_RTHEC CMP_SAMR FOC__EMFH FOC__EMFL
0x40A0 FOC_CR1 FOC_CR2 FOC_TSMIN FOC_TGLI FOC_TBLO FOC_TRGDLY FOC_CSOH FOC_CSOL
FOC__UDCFLTH FOC__UDCFLITL
4 — — PFC_UACH PFC_ UACL PFC_ TACH PFC_ TACL FOC CR FOC_CR
0x4098 TIMI__ITRIPH TIMI__ITRIPL ¢_UAC ¢_UAC ¢_IAC ¢_IAC C_CR3 C_CRO
021090 FOC_IDREFH FOC_IDREFL FOC_TQREFH FOC_1QREFL FOC_QKPH FOC_QKPL FOC_QKTH FOC_QKIL
X TIML__URESH TIML__URESL TIML KRMAX TIML_KEMIN TIML KFH TIML KFL TIML KRH TIML KRL
021088 FOC_EK3H FOC_EK3L FOC_EKAH FOC_EKAL FOC_EK1H FOC_EKIL FOC_EK2H FOC_EK2L
X TIMI__RARRH TIMI__RARRL TIMI__RONTRH TIMI__RONTRL TIMI__UCOPH TIMI__UCOPL TIMI__UFLPH TIMI__UFLPL
031080 FOC_FBASEH FOC_FBASEL FOC_EFREQACCH FOC_EFREQACCL FOC_EFREQMINH FOC_EFRQMINL FOC_EFREQHOLDH FOC_EFREQHOLDL
X TIM1 DBR7H TIMI DBR7L TIMI__BONTRH TIMI__BONTRL TIMI__BCCRH TIMI__BCCRL TIMI__BARRH TIMI__BARRL
034078 FOC_KSLIDEH FOC_KSLIDEL FOC_EKLPFMINH FOC_EKLPFMINL FOC_DKIH FOC DKIL FOC_OMEKLPFH FOC_OMEKLPFL
X TIM1_DBR3H TIMI DBR3L TIMI_DBRAH TIMI_DBRAL TIMI_DBR5H TIMI DBR5L TIMI_DBR6H TIMI_DBR6L
034070 TIMI_BCORH TIMI_BCORL - FOC_EKPH FOC_EKPL FOC_EKIH FOC_EKIL
FOC_DKPH FOC_DKPL TIML DBRIH TIML DBRIL TIML DBRZH TIML DBRZL
0x4068 TIMI_CRO TIMI_CR1 TIMI CR2 TIMI_CR3 TIMI CRA TIMI_ IR TIMI SR FOC_EFREQVAX
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Addr 0(8) 1(9) 2(4) 3(B) 4(©) 5(D) 6(E) 1(F)
0x4060 DRV_DTR DRV_SR DRV_CR PFC_CR2 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 P5 PU DAC2_DR DAC1_DR DACO_DR PH_SEL PH_SEL1 AMP_CRO VREF_VHALF CR
0x4040 DMA1_BAH DMA1_BAL UT2_BAUDH UT2_BAUDL CAL_CRO CAL_CR1 AMP_CR2
0x4038 ADC_SCYC ADC_CR DMAO_CRO DMA1_CRO DMAO_LEN DMA1_LEN DMAO_BAH DMA1 BAL
0x4030 SPI_CRO SPI_CR1 SPI_CLK SPI_DR AMP_CR1 DAC CR ADC_MASKH ADC_MASKL
0x4028 12C CR 12C 1D 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
0x0FF0 AD12 DRH AD12 DRL AD13 DRH AD13 DRL
0xOFES ADS_DRH ADS_DRL AD9 DRH AD9 DRL AD10_DRH AD10_DRL AD11 DRH AD11 DRL
0x0FEO AD4 DRH AD4 DRL AD5 DRH AD5 DRL AD6_DRH AD6_DRL AD7_DRH AD7_DRL
0x0FD8 ADO_DRH ADO_DRL AD1_DRH AD1 DRL AD2_DRH AD2_DRL AD3_DRH AD3_DRL
0x0FDO LPFO_K LPFO_X LPFO_YH LPFO_YL
0x0FC8 LPF1 K LPF1 X LPF1 YH LPF1 YL
0x0FCO P10 UKH P10 UKL P10 _UKMAX P10 _UKMIN
0x0FB8 PIO_KP PI0O_EK1 PIO_EK PIO_KI
0x0FBO PI1_UKH PI1 UKL PI1 UKMAX PI1 UKMIN
0x0FA8 PI1 _KP PI1 _EK1 PI1 _EK PI1 KI
0x0FAO MULO_MA MULO_MB MULO_MCH MULO_MCL
0x0F98 MUL1 MA MUL1 MB MUL1 MCH MUL1_MCL
0x0F90 DIVO DB DIVO_DQH DIVO DQL DIVO DR
0x0F88 DIV1 DQL DIVI DR DIVO_DAH DIVO DAL
0x0F80 DIV1 DAH DIV1 DAL DIV1 DB DIV1_DQH
0x0F78 LPF2 K LPF2 X LPF2_YH LPF2_YL
0x0F70 LPF3 K LPF3 X LPF3_YH LPF3_YL
0x0F68 PI2 UKMAX PI2 UKMIN PI2 KD PI2 EK2
0x0F60 P12 EK P12 KI P12 _UKH P12 UKL
0x0F58 PI3 KD PI3 EK2 PI2 KP PI2 EK1
0x0F50 PI3 UKH PI3 UKL PI3 UKMAX PI3 UKMIN
0x0F48 PI3_KP P13 _EK1 PI3_EK PI3 KI
0x0F40 MUL2 MA MUL2 MB MUL2_MCH MUL2 MCL
0x0F38 MUL3_MA MUL3_MB MUL3_MCH MUL3_MCL
0x0F30 DIV2 DB DIV2 DQH DIV2 DQL DIV2 DR
0x0F28 DIV3 DQL DIV3 DR DIV2 DAH DIV2 DAL
0x0F20 DIV3_DAH DIV3 DAL DIV3 DB DIV3_DQH
0x0F18 SCATO SIN SCATO THE SCATO RES1 SCATO RES2
0x0F10 SCAT1_THE SCAT1_RES1 SCAT1_RES2 SCATO_COS
0x0F08 SCAT2_RES1 SCAT2_RES2 SCAT1_COS SCAT1_SIN
0x0F00 SCAT3 RES2 SCAT2 COS SCAT2 SIN SCAT2 THE
0x0EF8 SCAT3_COS SCAT3_SIN SCAT3_THE SCAT3_RES1
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TE:

B HXUTRIZR T N16M R A A7 ey, IRIBTF AR s ST, TEMAR R IME L B4 B EA B .

B Sf ML IGA T AE s T B IR, A AT ReE s m8 A FMIRB AL, ZFAEdR B R AR, B MEA B, BT ARG 2 A2 A B8 A I
O 2RISR, S IIR8ALIN, R tRIGIIE, FFIESEm A,

B RO 8L, RS, T HAM AR, AR R B w8 A e k8 hi.
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I21Bi= 1%

FU6815 65Q1

2 SIIEN

10 KA YA -

DI = i
DO = ¥t
DB = H XL
Al = L
AO = el th
AB = FEL XA
P = HiJ§

2.1 FU6815Q1 QFN48 S|i#I5I%

% 2-1 FU6815Q1 QFN48 5| 1513

FU6815Q1

Gl QFN48 10 k& ThResER
pP2.2/ DB/ | GPIO

C2M/ 1 AL/ | CMP2 7% N\

A2M Al AMP2 6 Ntk

P2.3/ DB/ | GPIO

AD1/ AI/ | ADC iBi¥ 1 # N\

A20/ 2 A0/ AMP2 %t 3 CMP4 1F % N Uit

C4p/ AL/ | CMP4 IE# N3

DAL DO DACL %y, JC Buffer #ith

P2. 4/ 3 DB/ | GPIO

AD2 AT ADC JEIE 2 %N, W] R BEZR R KRR
P2.5/ A DB/ | GPIO

AD3 AT ADC JEIE 3 i\

P2. 6/ DB/ | GPIO

C3M/ . AT/ | CMP3 A% N i

DAO/ AO/ | DACO #artt, JG Buffer iyt

AD11 AT ADC J@I& 11 fN

P2.7/ DB/ | GPIO

AD4/ AT/ | ADC JHi& 4 f N, AT REZH R AL
C3p/ 6 AL/ | CMP3 IEHm A%

A00/ A0/ | AMPO iy Hi o

C4M AT CMP4 47 51 N\ Uity

P3.0/ . DB/ | GPIO

AOM AT AMPO 1 % N iy

P3.1/ g DB/ | GPIO

AOP AT AMPO 1F %5 N i

P3.2/ DB/ | GPIO

AD5/ 9 AI/ | ADC 1834 5 # A\

VHALF AO VREF/2 5 W R, Al 1k LAY
P3.3/ 10 DB/ | GPIO

AD6 Al ADC JBIHE 6 Fi A\
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e F‘gjfs@l 10 %7 TR
P3. 4/ DB/ | GPIO
AD7/ 1 AL/ | ADC 1Bi& 7 #i N\
€3PS/ AL/ | ThEe¥# 5 OMP3 R4 A\ iy
C4MS Al IIREE#% 5 OMP4 17 %6 A\ ik
GP10
P3.5/ DB/ N N
VREF 12 AB @C S HLU R AN N B NS VREF #itl, AMEZ 1pF ~ 4. TuF B
g
P4. 4 13 DB GPTO W] it B PR rh b7 INT1 g N
P5. 1 14 DB GP10
P3. 6/ DB/ | GPIO
HAL2/ 15 DI/ | Hall-1C2 &% FHA
RXD2 DB UART2 RXD %y N\ Bl B 28 i) TXD %
P3.7/ DB/ | GPIO
HAL1/ 16 DI/ | Hall-1Cl &% s FHA
TXD2 DO UART2 TXD %t
P0. 0/ DB/ | GPIO RIHCE ~MHIBT INTO 4 A\
TIM4S/ 17 DB/ | DhREHEFS )G Timerd fi N ok
TXD2S/ DB/ | ThEeH# 5 UART2 TXD %
SDA DO 12C SDA, W] & A5 AR I ek
PO. 1/ DB/ | GPTO RJFCEAMHH B INTO 61 A\
DBG/ DO/ Debug ¥fij [
TIM4/ 8 DB/ | Timer4 %\ B%%iH
TIM3S/ DB/ | DhREHEFL IS Timer3 fir N\ ok
RXD2S/ DB/ | ThEeH:# 5 UART2 RXD %y NE 28] TXD i H
SCL DB 12C SCL, wn] % & A5 BRI Ik
P0. 2/ DB/ | GPTIO RIHCE ~M BT INTO 4 A\
LXIN/ 19 AT/ | 32768 ShAAmEhdm A
HALO DI Hall-1CO iZ%8 HiF4m A
P0. 3/ DB/ | GPTIO RIHCE ~MHIBT INTO 4 A\
LXOUT/ 20 A0/ | 32768 S ERE N
PFC DO PFC PWM %y
PO. 4/ 01 DB/ | GPIO mJECEAMHAH B INT1 f N\
NSS DB SPT [Py F ity 11
P0. 5/ DB/ | GPIO mIfic &~ INTO 4\
TXD/ 22 DO/ | UARTL TXD %t
SCLK DB SPT $22 LM} 4h SCLK
P0. 6/ DB/ | GPIO mIfic &~ INTO 4\
RXD/ 23 DB/ | UART1 RXD %y N B 5281 TXD %y HY
MOST DB SPT MOST, =A% H ML A i 1
PO. 7/ DB/ | GPIO
MISO/ DB/ | SPT MISO, EHL4 A MMLE ki 1
CX0/ 24 DO/ bl 3 2 i Dk g 1
TIM2S/ DB/ | DiReHF2 )5 Timer2 fin N B4 H
QEPA DI QEP gmfid A 4\
P1.0/ DB/ | GPIO mJECEAMHE A W INT1 f N\
TIM2/ 25 DB/ | Timer2 %y N Bk H
QEPB DI QEP gwfid B 4\
P1.1/ 06 DB/ | GPTIO mIfic & #R¥H K INTO/INT1 fap A
TIM3 DB Timer3 iy N\ B4
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P4. 1/ o7 DB/ | GPIO WTECE M H W INTL Fy\
LX DO PWM THF X AH%0H
P4. 2/ 0 DB/ | GPTIO mIFCE M H BT INT1 %A\
HX DO PWM _EAfF X AR %
L DU 29 DO PWM N4 U AH% H
L DV 30 DO PWM N4 V AH % H
L DW 31 DO PWM FHF W AH% H
H DU 32 DO PWM _EHF U A% H
H DV 33 DO PWM _EAF V AR
H DW 34 DO PWM _EF W AR
HL RN, H R VG FE Y VCC MODE ¥R5E, A% 4. TuF B85 K
HL2¥
B R R
VCC MODE = 0, #hHHLJE M VCC #ii N\ 5V ~ 18V, VDD5 Hi Py
VCe 35 p .
LDO F=4=
B R R R
VCC MODE = 1, #FieayE M VDD5 %A 3V ~ 5.5V, [EIN¥ vee
5 vpD5 44
VSS 36 P Hi
Hh s FLR B N B EE BV LDO far Y HLIE,  HH VCC_MODE s, H
PBEEE S VCC 5| IRk, sME2 1uF %
HhF FEL YRS N BB 5V LDO iy FELYR,  F VCC_MODE #Rig
VDD5 37 P VCC_MODE = 0 B, P93 LDO %t 5V HLi s
VCC_MODE = 1 H}, MAMHHEEN 3 ~ 5.5V
FEL RS N BR A 38 5V LDO %Y, H1 VCC_MODE k5, #ME 1uF 5%
FEOKPEE L2
P4.6 38 DB GPTO A& 7MW INTL H A\
P4. 7/ DI/ | GPIOFAN, HuTHFHiAN, FIECE L fisk 7 fH
TIM3S2/ DI/ | ThEe¥ 5 Timer3 F N
RXD2S2/ 39 DB/ | ThEe#:# 5 UART2 RXD %y N2k TXD % H!
RSTN/ DI/ | SNSRI, WE LR AE
FICEK DI FICE H 4 it
VDD18 40 P 1. 85V LDO % th FLE, AMEE 1uF ~ 4. TuF %
P1.2/ DB/ | GPIO mIfic &~ TTNT 4\
TIM4S2/ " DB/ | ThEeH )5 Timerd fi A\ sk H
TXD2S2/ DO/ | ThEeH# 5 UART2 TXD %t
FICED DB FICE %4
P1.3/ DB/ | GPTIO mIfCE M H T INT1 4 A\
HBIAS/ DO/ | Hall {WE HLYE, PERIELEIF %Sz VDD5, AT SLH K HL ik
C1PS/ 19 AL/ | ThEeH:#% J5 CMP1 1E% N
C5P/ AL/ | CMP5 IEH A%
A30/ DO/ | AMP3 %yt i
AD12 AT ADC J#IE 12 fag N
P1.4/ DB/ | GPIO mIfCE ¥ H T INT1 %A\
CoP/ AL/ | CMPO IE% A%
A3M/ 43 AT/ | AMP3 7% A3
AD10/ AI/ | ADC B4 10 # N\
HALOS DI IIGeHE# J5 Hal1-1C0 24 H P A
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P1.5/ DB/ | GPTIO RIECE ZMHI8T INT1 H A\
CoM/ AL/ | CMPO A% N\ 3
C2PS/ AT/ | ThEeH# 5 CMP2 IEH A\ bt

C5M/ 44 AL/ CMP5 17 % N Ui

A3P/ AL/ AMP3 1% N Ui
AD13/ AI/ | ADCJBIE 13 Hi N

DA2 AO DAC2 #iiti, JC buffer i
P1.6/ DB/ | GPIO RIFCE M I INT1 %\
ClP/ AL/ CMP1 1E % N Ui

ALP/ 45 AL/ | AMP1 TEH 35

AD9/ AT/ | ADC iBi& 9 # N\
HAL1S DI UIRe i J5 Hal1-1C1 2 4R P A
P1.7/ DB/ | GPIO FIECE AN 8T INT1 H N\
CIM/ 46 AL/ | CMP1 fA % N\

AIM AT AMP1 86 Nt
P2.0/ DB/ | GPIO

ADO/ 47 AL/ ADC J#IE 0 Hi A\

A10 AO AMP1 #y H 3t
P2. 1/ DB/ | GPIO

C2P/ AL/ | CMP2 IE% N3

A2P/ 48 AT/ | AMP2 IE% A3

AD8/ AT/ | ADC i#i4 8 #y N\
HAL2S DI IIGEH R 5 Hal 1-102 245 P4 A
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% 2-2 FUBS65Q1 1% QFN56 5| il 51 %

FU6865Q1 .
5 & QFNS56 10 K% TheeHR
VSU 1 P 6N Pre-driver U#H% A, FT UM LM E 2 HIGS%
HU 2 DO 6N Pre—driver U AH_EAll PWM %t
VBU 3 P 6N Pre—driver U AH B0 E 25 H i
VSy 4 P 6N Pre—driver VA%, HT VAH LM H 250G 225
HV 5 DO 6N Pre—driver V AH_EAll PWM % i
VBV 6 P 6N Pre—driver V AH_E{U & 25 i
VSW 7 P 6N Pre—driver WAHFIA, HT WAH B0 B 28K 2%
HW 8 DO 6N Pre—driver W AH_F{U PWM %
VBW 9 p 6N Pre—driver W AH_LfU] 325 yE
RSSO, LY T VCC MODE vhiE, A0 4. TuF Bl K
HLZ¥
B R AR
vee 0 b VCC_MODE = 0, ARiHLiE A VCC %\ 5V ~ 18V, VDD5 H P36
LDO =4k
B R R
VCC MODE = 1, #FESERiE M VDD5 i\ 3V ~ 5.5V, [AFK: Ve
5 vDD5 s
VSS 11 P Hb
P 5V LDO far i B, Ah4z2 1uF A
VDS 12 P LS N B A 7 5V LDO iy, 1 VCC_MODE ki, #M#E 1pF 5
BERUEP A
KBS Ve 5| A
P4.6 13 DB GPTO mJ L& AP B INT1 @A
P4. 7/ DI/ | GPIO ReTFHFHiAN, mIHECE bHie i fH
TIM3S2/ DI/ | TheEe¥# )5 Timer3 I\
RXD2S2/ 14 DB/ | ThEei# )5 UART2 RXD %y NER LR H] TXD % H
RSTN/ DI/ | AMESEAIEAN, WE LRHIE
FICEK DI FICE I s
VDD18 15 P 1. 85V LDO i th FLjii, AME 1uF ~ 4. TuF %
VSS 16 P Hb
P1.2/ DB/ | GPTO mJECE AN H T INTL A\
TIM4S2/ 17 DB/ | TheeH# 5 Timerd Hi N B H
TXD2S2/ DO/ | ThiekEF2 )5 UART2 TXD %
FICED DB FICE %4
P1.3/ DB/ GPTO A]iC & AP W INTL A\
HBIAS/ DO/ | Hall MW FLIR, PI0IE LI %EH: VDD5
C1pPS/ 18 AL/ | ThEe¥ER2 )5 CMPL B4 N i
C5pP/ AT/ | CMP5 IF#i A\
A30/ DO/ | AMP3 %yt
AD12 Al ADC JEiE 12 A\
P1.4/ DB/ GPTO m]iC & AP W INTL N\
cop/ AT/ | CMPO IF#i A\
A3M/ 19 AL/ | AMP3 4% N\ 3
AD10/ AI/ | ADC J#i& 10 # N\
HALOS DI DR J5 Hall-1C0 3248 i A\

V2.0 40 www.fortiortech.com



= Fortior Tech
f' EIEE
FU6815 65Q1

318 N oee | 1022 ke Hd
P1.5/ DB/ | GPIO RITC & AT INT1 i\
COM/ AL/ | CMPO 47 % N3
C2PS/ AL/ | ThEe#E#% )5 CMP2 IE 4 N
C5M/ 20 AT/ | CMP5 fA % \ i
A3P/ AL/ AMP3 1% N ¥ty
AD13/ AT/ | ADC J&i¥ 13 %N\
DA2 AO DAC2 #iitH, JC buffer %iih
P1.6/ DB/ | GPTIO mJECE AN T INTL N\
C1lP/ AL/ CMP1 1E %y A\ b
A1P/ 21 AL/ | AMP1 TES N3
AD9/ AT/ | ADC &4 9 N\
HAL1S DI DR G Hall-1C1 24 Fh A
P1.7/ DB/ | GPTO mJECE AN H T INTL A\
CIM/ 22 AT/ | CMP1 4A % N
AIM AT AMP1 A7 N ity
P2.0/ DB/ | GPIO
ADO/ 23 AL/ | ADC J#i4 0 A\
A10 AO AMP1 %y H g
P2. 1/ DB/ | GPIO
c2p/ AT/ | CMP2 IE % N\ ¥
A2P/ 24 AT/ | AMP2 1E% N3t
AD8/ AT/ | ADC &4 8 # A\
HAL2S DI YIRe# % )5 Hal 1-102 4 PR
P2.2/ DB/ | GPIO
C2M/ 25 AL/ | CMP2 47 %5 N3
A2M Al AMP2 1 %61 N3k
P2. 3/ DB/ | GPIO
AD1/ AI/ | ADC &4 1 N
A20/ 26 A0/ | AMP2 i Hidi
c4p/ AI/ | CMP4 TE%y N\
DAL DO DACL %y, 7 Buffer %
P2. 4/ o7 DB/ | GPIO
AD2 AT ADC JEJE 2 %N, T F T REZR L R AE
P2.5/ 0 DB/ | GPIO
AD3 AT ADC JEIE 3 $ N\
P2. 6/ DB/ | GPIO
C3M/ 09 AL/ | CMP3 4k A 3
DAO/ AO/ | DACO #irtt, JC Buffer it
AD11 Al ADC JEiE 11 fr A\
P2.7/ DB/ | GPIO
AD4/ AI/ | ADC J@3E 4 f N, BT RELL FKAE
c3p/ 30 AL/ | CMP3 i IE % A 3
A00/ A0/ | AMPO % H s
CAM AT CMP4 1% N3t
P3.0/ a1 DB/ | GPIO
AOM AT AMPO 1 %61 N3
P3.1/ - DB/ | GPIO
AOP AT AMPO 1F %5 N %t
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P3.2/ DB/ | GPIO
AD5/ 33 AI/ | ADC i#i4 5 # A\
VHALF AO VREF/2 22 | kB, Al AhEE 1uF A
P3. 3/ 2 DB/ | GPIO
AD6 AT ADC JEIE 6 A\
P3. 4/ DB/ | GPIO
AD7/ 35 AT/ | ADC J#i& 7 N
€3PS/ AL/ | ThEe#E#% )5 CMP3 IE 4 N i
C4AMS Al TIRsHE % 5 OMP4 146 N\ ik
P3.5/ 26 DB/ | GPIO
VREF AB ADC Z275 Hi e i A\l N VREF $ai,  Fh% 1P ~ 4. TuF I%E
P4. 4 37 DB GPTO m] JiC B AR W INTL g A\
P5. 1 38 DB GPI0
P3. 6/ DB/ | GPIO
HAL2/ 39 DI/ | Hall-1C2 ¥4k 4N
RXD2 DB UART2 RXD i N\ a5 28 1] TXD iy Hi
P3.7/ DB/ | GPIO
HAL1/ 40 DI/ | Hall-ICl 34 H oA
TXD2 DO UART2 TXD % th
P0. 0/ DO/ | GPTO mJECE A T INTO A\
TIM4S/ A1 DB/ | ThiekERs )5 Timerd fip N\ uiid H
TXD2S/ DB/ | ThEeH# J5 UART2 TXD it
SDA DO 12C SDA, w] ¥ B R4E s A T It
PO. 1/ DB/ | GPIO mIic & 4MH - I INTO %1\
DBG/ DO/ Debug i [
TIM4/ 1 DB/ | Timer4 % A\ ak4 i
TIM3S/ DB/ | TheeH# 5 Timer3 Hiy N Bk H
RXD2S/ DB/ | ThEeH:F% )5 UART2 RXD %y N ERERZL ) TXD
SCL DB 12C SCL, W] & J8E Hpl g
P0. 2/ DB/ | GPIO mIic &AM I INTO %1\
LXIN/ 43 AT/ | 32768 AR BN
HALO DI Hall-1CO 3 %5 i P4 A
P0. 3/ DB/ GPTO mIHCE AR B INTO fir A\
LXOUT/ 44 A0/ | 32768 fhAAH AR
PFC DO PFC PWM %
PO. 4/ 45 DB/ GPTO A]iC & AP W INTL A\
NSS DB SPT [
PO. 5/ DB/ GPTO A] i & AR W INTO f A\
TXD/ 46 DO/ | UART1 TXD %t
SCLK DB SPT 4 B 44 SCLK
P0. 6/ DB/ | GPTIO mJECE A H T INTO i A\
RXD/ 47 DB/ | UART1 RXD fgr A\ B 5281 TXD it
MOST DB SPT MOST, ALt MMLE A i 1
P0. 7/ DB/ | GPIO
MISO/ DB/ | SPI MISO, =EHNL4N MMLE H it
CX0/ 48 DO/ El 28 i H DKty 1
TIM2S/ DB/ | TheeH# 5 Timer2 Hiy N B H
QEPA DI QEP Zwf% A A\
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P1.0/ DB/ | GPIO RIHCE AN H KT INTL #A
TIM2/ 49 DB/ | Timer2 % A\ B4t
QEPB DI QEP %ifid B %A
P1.1/ 0 DB/ | GPIO mJMCE M B INTO/INT1 fr A\
TIM3 DB Timer3 % N\ B4 H
VDRV 51 P 6N Pre-driver HiJE, 5V ~ 20V, 4ME% 1uF ~ 10puF HLZE
VSS 52 P Ho
NC 53 NC
LU 54 DO 6N Pre—driver T#F U AH PWM i th
LV 55 DO 6N Pre-driver A/ V #H PWM %
LW 56 DO 6N Pre-driver A/ W AH PWM %
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o o000 nnnrn ‘ N
SIDE VIEW -

3-1 QFN48_6X6 % I~ &
# 3-1 QFN48_6X6 :fH R ~f %

Dimensions In Millimeter
Symbol -

Min Nom Max
A 0. 80 0.85 0.90

0.70 0.75 0. 80
Al 0 0.02 0. 05
b 0.15 0.20 0.25
bl 0. 18REF
c 0. 203REF

5.90 6. 00 6. 10
D2 4,55 4. 60 4. 65
e 0. 40BSC
Nd 4. 40BSC
Ne 4. 40BSC
E 5.90 6. 00 6. 10
E2 4.55 4. 60 4. 65
L 0. 35 0. 40 0. 45
h 0. 25 0. 30 0. 35
R 0. 075REF
k 0. 25 0. 30 0. 35
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Dimensions In Millimeter

Sl Min Nom Max
A 0.7 0.75 0.8
Al 0 0.02 0. 05
A2 - 0.55 -
A3 0. 203REF
b 0.15 0.2 0.25
D TBSC
E TBSC
e 0. 4BSC
D2 5.1 5.2 5.3
E2 5.1 5.2 5.3
L 0.3 0.4 0.5
K 0. 5REF

aaa 0.1
cce 0.1
eee 0. 08
bbb 0.07
fff 0.1
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% A1 PR
. mroPEEE | TN | AR | RTINS
=8| © &
s 5 2 [mlwm[s] 5 S E
g |2 2 | w w| | ¢ S| 5|5 | ADC DAC | B s
2182 |wiela|TIE| 28|37 % 2T g5 e|"
=2 | % |w|m|m | &% =] 8 A B | o | B |
QFN48
FU6B15Q1 | 24 | 32 | 3.75 N, v J - J J N, N, v 38 6 1 14 |12 ] 3 | 9\8\6 | « 4 4 N
(6x6mm)
QFN56
FU6865Q1 | 24 | 32 | 3.75 N, v J J - J N, N, v 36 6 1 14 |12 ] 3 | 9\8\6 | « 4 4 N
(7x7mm)
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5.1 EIRATEE
* 5-1 4%t i KAEEGE A T FU6815Q1)
S %1% =/ME HLAIE BRE AL
TAER 451 T, -40 - 150 °C
WEAEIRE T, -55 - 150 °C
VCC AHXT VSS frI4R04 i t << 500ms -0.3 - 40 v
VCC AHXT VSS frI4R04 i t < 60s -0.3 - 36 v
VDD5 AHXF VSS B HE % -0.3 - 6.5 i
RSTN. GPIO #HX} VSS [ H & -0.3 - VDD5 + 0.3 i
R 5-2 4 Xt i KA UEE (EH T FU6865Q1)
S %14 B/ME HAE BXE Hpr
TAERF S5 T) -40 - 150 °C
EAFURE Tore -55 - 150 °C
VCC AHXT VSS frIZR04 i t << 500ms -0.3 - 40 v
VCC AHXT VSS frI4R04 i t < 60s -0.3 - 36 v
VDRV #H%t VSS [ HL -0.3 - 22 i
N Bl FLE. Vi, o, m -0.3 - 205 v
%Uﬂu??i‘:‘jj,ﬂﬁ%Z EEJJT_{ VSU, SV, SW VBU.BV, BW = 22 - VBU, BV, BW + 0 3 V
%Uﬂuiﬁtﬂ EEJ:E VHL,HV, HW VBL,BV.B\\' = O 3 - VBL, BV, BW + 0 3 V
AT 4y H L Vi, -0.3 - VDRV + 0.3 v
VDD5 AH%t VSS [ Hi -0.3 - 6.5 i
RSTN. GPIO A% VSS i HLJE -0.3 - VDD5 + 0.3 v

Vack

LS 51 4ARHRIAUE (e IS TR 2K ARS8 X OB A, A S

ITEZ VL UGk I S K BIUE (B 26 AF R LA R R M a1 X ) Sk

5.2 2BHESI5HT
% 5-3 &5 B GEH T FU6815Q1)
(BIEHRF 7 785, Ta = -40°C ~ 125°C,VCC = 5V ~ 18V)
B %4 BAME | #EME | BKE | B
vee TEmE s PR A 5 - 18 v
VDD5 TAEHE VCC 5 VDD5 i@%m 3 - 5.5 v
L TAE LG - 15 - mA
L HiBLA - 6 B i
Tvee BEEARR HELIA VOC = 12V, T, = 25°C - 50 150 pA
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% 5-4 42 ) /P (FUBB65Q1)

(K451 A B, Ta = -40°C ~ 125°C,VCC = 5V ~ 18V)

S %M BME | BAEME | BRRME | B

VCC TAE Eﬁftm = PR YR ) R AR 5 - 18 v
VDD5 T AFHiE VCC_MODE = 1, VCC & VDD5 ™ 3 - 5.5 y
VDRV TAEHE 5 - 20 i
Ivcc Iﬁz Eﬁni}ﬁ[:ﬂ - 20 - mA
T FERLHLTE - 7 - mA
Tyee FEERR B I VCC = 12V, T, = 25°C - 850 1650 pA

Vak!

[1] FRAEASFEHL IR KRR, VCC H K _EFHH R TE ] 0.5V/us ~ 0.1V/s

[2] Flash 5 A\ 5d% ki VDD5 iR F54E 5V ~ 5.5V

[3] RIEFE BT W B R AR

5.3 GPIO BB 451t

% 5-5 GPIO H1 < 8FPE(EH T FUB815Q1)
(B AFE; 7 A B, Ta = 25°C,VCC = 5V ~ 18V)
S5 %M B/ME HRME BAE BfL

- o 50pF 14k, A 10% L7+ 90% - -
fav bbb TR E] AL T, = 25°C 15 ns
" " 50pF #14, A 90% T FEZE 10% j j
i N B[] AL T, = 25°C 13 ns
Vo H 5 FLUE Tor= 4mA, Ta= —40°C ~125°C | VDD5-0.7 - - i
Vo 5 R L Lo = 4mA, T,= —40°C ~125°C - - VSS+0.7 s
Vi B\ S %Esm 0. 7*VDD5 - - v
Vi N - - 0. 2*VDD5 s
g _ 2 - ”
g™ - 5.6 - kQ
T - 30 - kQ

MEk!

[1] 4 VDD5 =5V I}, Vi i/ MERT LA 0.6*VDD5

[2] B PO[2:0]. P1[6:3]. P2[1]. P3[7:6]4MH:Ath GPIO
[3] PO[2:0]. P1[6:3]. P2[1]. P3[7:6]

[4] PO[1]. P1[1]. P4[7]
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& 5-6 GPIO HA4E(GEH T FUB865Q1)
(& AEHF ] B, Ta = 25°C,VCC = 5V ~ 18V)
25 %A B/ME HHIE BRE AL

N o 50pF f#, M 10% EF+4E 90% -

v b TR A] il T, = 25°C 15 ns

. b 50pF F1#k, A 90% T B %5 10% B

B 4 IS 1) il T, = 25°C 13 ns

Vou S HH 51 HL s Tw= 4mA, T,= —40°C ~ 125°C | VDD5-0.7 - - i

Vo i HH A% L T = 4mA, T, = —40°C ~ 125°C - - VSS +0.7 i

Vi BN EEJEM 0. 7*VDD5 - - v

Vi S K L - - 0. 2*VDD5 v

e - 1 - "

e - 5.6 - kQ

g - 30 kQ
Vi
[1] 21 VDD5 =5V I, Vi MER LN 0.6*VDD5
[2] % PO[2:0]. P1[6:3]. P2[1]. P3[7:6]%}H:A GPIO
[3] PO[2:0]. P1[6:3]. P2[1]. P3[7:6]
[4] PO[1]. P1[1]. P4[7]
5.4 PWM 10 BS#5IE(ERF FU6815Q1)

% 5-7 PWM 1O LA Hj
(K% AE45 ) 75 B Ta = 25°C,VCC_MODE = 0,VCC = 12V)
S8 e 363 B/ME | #LEE | BKME | B

B HLR P1_AN[HDIO] = 1, T. = —40°C ~ 125°C 30 50 - mA
L EE LR P1_AN[HDIO] = 1, T. = —40°C ~ 125°C 60 100 - mA
st 7 ] ggpg Load, M 10%_EFF28 0%} [fl, T, = _ 18 - s
1 R BT ggpg Load, M\ 90% - P %5 LO%H A, Ty = B 12 B s
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5.5 Pre-driver 10 BBS4FIE(ERF FU6865Q1)

% 5-8 Pre-driver |0 <%

(K A5 3 75 W], Ta = 25°C,VCC_MODE = 0,VCC = VDRV = 12V)

2% % w/ME HARUE BAE i EA
e FL T RV A - 0.5 - A
TR P I LA - 0.5 - A
VDRV AHX} VSS FHL 5 - 20 vV
T B B Vi, v - - 180 v
%mu%?ij”ﬁ% EE;E VSU, SV, SW VRU, BV,BW = 20 - VBU, BV,BW = 5 V
VDRV KRG I HE 3.8 4.4 5 v
VDRV KELRAF ST HL 3.5 4.1 4.7 v
VRV IR s P il s 0.2 0.3 - v
Hoth 1T ] oo 10% E7F 5 - 30 70 ns
ity B ] }gfﬂfgd ahiliass - 30 70 ns
BE X ] DT - 100 - ns
5.6 ADC EBS4514
% 5-9 ADC (& T FUB815Q1)
(KRR B 75 1, Ta = 25°C,VCC = 5V ~ 18V)
SH 4 &/AME WAME BAE L¥iA
INL(FA > IR 1) 12 frfgist 2 - LSB
DNL(Z 43 JE£ 1) 12 frfgit - 1.5 - LSB
OFFSET (2K 117 %) 12 firfgi=t - 6 - LSB
SNR(f5 M EL) fi = 350kHz - 70. 8 - dB
ENOB(H 27 %4) fi = 350kHz - 10.5 - Bit
SFDR(TG 2% Hlzh 2 ¥ [l ) fi = 350kHz - 68. 2 - dB
THD( A 1838 26 2L fiy = 350kHz - 67 - dB
Rt N\ FELFHL - 800 - Q
(O PR - 30 - pF
%Tﬁ%ﬁﬁl‘ﬁl — 13 _ ADCLKD]
SKAFIS ] 3 - 63 ADCLK
7 5-10 ADC HAHHEGEH T FUB865Q1)
(K:AERR 3 75 1, Ta = 25°C,VCC = 5V ~ 18V)
SH s &/ME HAE BAE BAL
INL(FR 4 2 tE) 12 At - 2 - LSB
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S 4 &/AME BAUE RAE LA
DNL(ZE 43 AR & %) 12 At - 1.5 - LSB
OFFSET (2% 17 %) 12 fir it - 6 - LSB
SNR({5 M EL) fiy = 350kHz - 70. 8 - dB
ENOB( 215 %) fi = 350kHz - 10.5 - Bit
SFDR(JG A< HBh A5 T ) fi = 350kHz - 68. 2 - dB
THD( &L 2R ) fi = 350kHz - 67 - dB
Rov i A\ FL BHL - 800 - Q
Crfii N HLZS - 30 - pF
B[] - 13 - ADCLE
SFRERH ] 3 - 63 ancik'
v
[1] ADCLK = 12MHz
5.7 SEBERSIFIHT

* 5-11 % i 5 AU (E T FUB815Q1)
(Ta =-40°C ~ 125°C,VCC =5V ~ 18V)

S5 1 B/ME HAUE BAE L0
VREF_CR[VREFVSEL] = 00 4.3 4.5 4.7 v
VREF_CR[VREFVSEL] = 01 - VDD5 - v

VREF
VREF CR[VREFVSEL] = 11 - 4 - v
VREF _CR[VREFVSEL] = 10 - 3 - v
VREF_CR[VHALFSEL] = 00 - VREF/8 - v
VREF_CR[VHALFSEL] = 01 - VREF/4 - v
VHALF
VREF_CR[VHALFSEL] = 10 - 25*VREF /64 - v
VREF CR[VHALFSEL] = 11 | VREF/2 - 0.2 VREF/2 VREF/2 + 0.2 v
* 5-12 2% i R AR GE T FUB865Q1)
(Ta =-40°C ~ 125°C,VCC =5V ~ 18V)

S8 i B/ME HAE BXE AL
VREF_CR[VREFVSEL] = 00 4.3 4.5 4.7 v
VREF_CR[VREFVSEL] = 01 - VDD5 - vV

VREF
VREF_CR[VREFVSEL] = 11 - 4 - vV
VREF CR[VREFVSEL] = 10 - 3 - v
VREF CR[VHALFSEL] = 00 - VREF/8 - v
VREF CR[VHALFSEL] = 01 - VREF/4 - v
VHALF
VREF_CR[VHALFSEL] = 10 - 25*VREF /64 - v
VREF_CR[VHALFSEL] = 11 VREF/2 - 0.2 VREF/2 VREF/2 + 0.2 v
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/l- [Tz =k
5.8 BRI ASBESIFE

* 5-13 iz HORAS FURE(E T T FUB815Q1)

(B ARSI, Ta = 25°C,VCC = 5V ~ 18V)

¥ % w/ME HARE BAE B
Viw FEAL TG 0 - VDD5 - 1. 5 v
Vos 32 T 2R TE FEL 1 T, = 25°C - 5 10 mv
Ao FFIR I 25 R, = 100kQ - 80 - dB
UGBW A 348 25 1 58 C.= 40pF 6 10 - MHz
SR i 13 5 C.= 40pF 10 15 - Vius
2 % 1.88 2 2.12
4 fi 3.76 4 4.24
1B RUBCK A% .
8 fix 7.5 8 8.5
16 fi% 15 16 17
* 5-14 iz B AUFPE(IE A T FUB865Q1)
(K AR5 5B Ta = 25°C,VCC = 5V ~ 18V)
SH 4 &/ME ARUE BAE L¥iA
View ST 0 - VDD5 - 1. 5 vV
Vos 32 TR R E AL T. = 25°C - 5 10 mV
Ao F IR 25 R. = 100kQ - 80 - dB
UGBW A 48 25 15 58 C.= 40pF 6 10 - MHz
SR 1B TR 4R C.= 40pF 10 15 - Vs
2 % 1.88 2 2.12
4 fi 3.76 4 4. 24
1B TRUBOK A% —
8 fi% 7.5 8 8.5
16 1% 15 16 17

VE: FEISTBOE S A T 5 1k RBRI IR AL, IS USSR E, BRSO E RO 2 £, 4 15
8 AL 16 f5X DU . ASFEAME AR, BORMEEA A .

5.9 BEMF BSiFH

% 5-15 BEMF HIURHE(GE I T FUB815Q1)

(AR 3178, Ta = 25°C,VCC_MODE = 0,VCC =5V ~ 18V)

25

A

B/AME

HAE

BAE

BEMF A & HLfH

Ty = —40°C ~125°C

5.4

6.8

8.2

kQ

BEME P ' FH L ) AF X

1

%
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% 5-16 BEMF HLURFI:(1& FH T FUB865Q1)
(AE4F R A BT, Ta =25°C,VCC_MODE = 0,VCC =5V ~ 18V))

25 A B/ME HAIE BANE i:R 1A
BEMF P4 & HERE. T, = —40°C ~125°C 5.4 6.8 8.2 kQ
BEMF P & FE B[] A0 5 kS B - 1 - %

5.10 OSC BS54t
ARG B AHIA T, SYSCLK NRGR B, T = 1/SYSCLK, & RGN 24MHz.
BrAERE B, JE4E5IHEI T 5 SYSCLK ¥ 5 EfH .
# 5-17 OSC HAFFME(EH T FUB815Q1)

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

S *H B/ME HRE BKRIE BfL
ARG ph iR 23.5 24 24.5 MHz
R b A% 29 32.8 37 kHz

% 5-18 OSC U5 (E I T FUB865Q1)

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

S8 -3 =/ME HRIE BAE AL

ARG PR 23.5 24 24.5 MHz

SEANEE P 29 32.8 37 kHz
5.11 SV SIFE

#* 5-19 B A ARHECEH T FUB815Q1)
(K:AER5 3 7 B, Ta = 25°C,VCC_MODE = 0,VCC =5V ~ 18V)

SH x4 B/ME | BEE | BKE AL
RSTN 5 A7 A1 HL 1~ f /N s (] 50 - - s
VDD5 1K HL & A7 HL EATHEIEPE LVR = 3.0V 2.8 3.0 3.2 \

% 5-20 A i URFEGE ] T FUB865Q1)
(K& AR%E5 7 1, Ta = 25°C,VCC_MODE = 0,VCC =5V ~ 18V)

P24 %A B/ME | BEME | BRE AL
RSTN & AR H P de /)N [i] 50 - - us
VDD5 i FL T B AL EATHLEEFE LVR = 3.0V 2.8 3.0 3.2 s
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5.12 LDO BS4H14

(BRAE4E 575 9, Ta = -40°C~125°C,VCC_MODE = 0,VCC = 5V ~ 18V)

% 5-21 LDO HU45 (& T FUB815Q1)

¥ %M B/ME LRIl BAE Bphr
VDD5 HL VCC = 7V ~ 18V, VCC MODE = 0 4.7 5 5.3 y
% 5-22 LDO H 5 GE T FUB865Q1)
(K AE45 3 75 B, Ta = -40°C~125°C,VCC_MODE = 0,VCC = 5V ~ 18V)
s %M B/ME SR BAH L=y
VDD5 Hi [ VCC = 7V ~ 18V, VCC MODE = 0 4.7 5 5.3 y
5.13 $J4EEE
% 5-23 QFN48 Ff 2 HH
¥ - Yis ViR =X ivA
. . JEDEC #rift, 252P PCB 36 °C/W
»\‘4‘4: BN SR s e 2 (10
O ST I S L JEDEC F5#fE, 1S0P PCB 60 oC/W
O B IRURE T 2 e T v JEDEC #5ifE, 252P PCB 10.5 °C/W
% 5-24 QFN56 i} 255 H
S5 %1 Ui AL
\ . JEDEC 454k, 2S2P PCB 33 °oC/W
O IR A o B g —
O T RARX SR 2 JEDEC iifE, 1S0P_PCB 55 °C/W
Oy % T TR ot st 2 g T JEDEC 451, 252P PCB 9.2 °C/W

VE:

[1] LRSS, S 5IRERA A
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6 Sfi=Hl
6.1 EfIiF(RST_SR)

GHH 7T AEALE:
L HEA(RSTPOW)
SIS I AL (RSTEXT)
IKHE R A7 (RSTLVD)
EI A (RSTWDT)
Flash3lEiZ#1E & 7 (RSTFED)
Debug& 1i,(RSTDBG)
HHENL(SOFTR)
AR ENL AT, CRAEFAAAERST_SRH . il — IR IR AL U bR B AL E L, B
bR B0, TR EAL, KRST_SR[RSTCLR]E1, LUEBRRST_SR[7:3]&RST_SR[0]
MR AAREAL. A FEMCUMHIEOTF A AT REF -

6.2 S{ufEe
BALFERES M S A 745 o
6.3 SMERSIEIE . LRSI

2 f RSTN B OUAG,  HBd 50us i, & f BA7.
HYR L, AT A AR e A, S R AL

6.4 SR EMRIPER

OOF A B LR 20 VDD JEAT M, 40 VDD HS AR 2 A R TS R, PAY 5 00 LB A ok
NHEAAE S, MU kAR
Pic B AH O AT 745 P A RE AR L T At N FL i, P IR P T BRI

6.5 Bl JiEHLE M

ERER 1 THER 885, BAFERFF PANWIRATN B 1 T ER 8395 0. SFERFH &, BITHER &
i S RO AL
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6.6 RSTFED £(iI

Flash #/ERHURIE T MOVX $54, AT HS . BRI Flash [1TZhEE. 4%t a
— AN IX(0x7F00 ~ OX7FFF)iHAT A #EBREIN i 5 — N7 15 (OX7TFFF)HT B SERAERS, & ‘E Flash 9k
DHESE L. RSTFED &AIHE e ige, An4kik.

6.7 RSTDBG £(iI
T EERAS, Sk IDE (A A4, IDE K% Debug B E L.
6.8 IRE(u

W% E RST_SR[SOFTR] =1, %86, HAJ5 RST_SR[SOFTRIFEA#E 1.

6.9 S(UFTFE
6.9.1 RST_SR (0xC9)
fr 7 6 5 4 3 2 1 0
RSTPOW/
ZFR rstcrp | RSTEXT | RSTLVD RSV RSTWDT | RSTFED | RSTDBG SOFTR
Byt R/W1 R R - R R R R/W1
=X DA - - - - - - - -
A &R ik
AR EAL
T
0: FRENAZERE LBHEN
71 | RSTPOV e ke b A
RSTCLR =
0: BTEX
1: % RST SR[7:3]&RST SR[O]fHE frbxEAr
AN 5| AR A b B AT
(6] RSTEXT | 0: _EIREAIAE K H IS G R AL
1 BREARE SN 5] R AL
TR E R AL bR G
(5] RSTLVD | 0: EIRENIAE K EHEE AL
1: BREACREKEERE A
[4] RSV PR
B E AN bR EAL
[3] RSTWDT | 0: LREMARKEETIMEN
1. FRERNCREEIEN
Flash JE7LERAE AL AREAL
[2] RSTFED | 0: LRENARKH Flash dEvEEAEE AL
1: FREAIRE Flash JEEEAES 7
Debug & itrEAL
UL RSTDBG | o o s e A f e 1 Debug 52467
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1: EXEAKH Debug HAL

WA AR ELL
5
0: BEWREMARKEKEN
(0] SOFTR | 1: RREAREHELN
5.
0: EmX
1 il R A7
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7 R

7.1 FRERfETT

O A 16 AT, TP DU, T IPO ~ IP3 W A7t AT B E . TP IWThREAL
PARAE SFR B0 XSFR o 4 A LR B AR AS S0 A2 TR T2k AR, AR SLA FR bR S AL 1
2 IE[EA] = 1 HrhWifERERLAIBREALII Y 11, 17 CPU At th i sk . dn s it e 2 v
TREP IEAERAT, NEEA AW AT 2 I RE 5 o

RIS, AR TP WA AT L B AR S ARG P W] DA e 2 P T . 4t
TR T REFPATE R, BEANROSELS . ARSI h B ASREAN AT Wr. T e A A7 e
DA B A TR gt OB ME 0 ~ 3 KGRI R MREm, BOAMEDS 0. W R IR
RAEPIA PG R, MR BE ARG m . G SRS IR D0 Se R R, 042 R T R
S HEAT e AR A PR 5138 LU R A BB 4ne 7-1 i s Herh, b5 MR L SE
G o

7.2 FRlRiG{EgE

IE[EAJZ 4R H W LT, IE[EA] = O I AN RIATA] o i35 5K

Wi 5 E SFR 5k XSFR AFAHSC IR Wi RERT, w] LS GE SR REREAN TP IR . AR 4/
W15 A BB VR TR . 4R R TR R P A7 AR AN WO B T BT REAL S O )5, BEE 1 Pl
bREEAE A B SR RENT A E 1, SR ARREAN 1 bW, TRl fERfERELE
BT, BRSO R Wi bR EALE O,

7.3 SMERARR

AR 2 A INTO ATINTA . INTO AT INTA #F0] LARC B 9 E TR . T B fi
R PN ES T SO i R T

5 P0.0 ~ P0.3. P1.1. P0.5 ~ P0.6 4G 5 CMP4 [t {5 =, W RMEASMEH
Wi INTO (¥rrh it & 5. bl & J50@iE LVSRIEXTOCFG]i&H. X st rhlfih &2 4t — AN rhlir A 1,
— bR ESL TCON[IFO], —ANhlrEgess IE[EX0]. i iifih % Tt TCON[ITOlE R, I 2e2rE
IPO[PXO0]+ 155 -

3 P1.0 ~P1.7. P4.0~P4.6 il PO.4 MU N 55 7T AEAME AT INTA 1 v B i 505 o
kbR EAN PA_IF K1 P4_IF, thilpfEgEaA P1_IE F1 P4_IE, & — AN iifih A& 86T B — AN
PRERAIHWTEREAL. AN T INTA W] DU £ 2 AN b R, B 7R it P1_IF FI P4 _IF
KAINFIE. 16 A BRI — RO, — AW EReAr IE[EX1]. FCEAMEHET INT1
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fliResehcE IE[EXT] = 1, FIRCEX MW REAL. F Wil & ot TCONITABES: . fRJefE
IPO[PX1]H ik . AMEBHIT INT1 by & 2 A2 28 A0 b W e 2977 2%, 7E WL 7.5.7 P1_IE (0xD1) ~7.5.10
P4_IF (0xD4).
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7.4 FhlfisEE
2% 7-1 "R B
s ik — R " Rk
W TR Wi e ELL B H W BB AL e
E=X0A BE | 0x0000 | TG FD —HAfifE 5
LYW o by LVSR[0] . CCFG1[6] .
19D sl 0 0x0003 TCON[5] & TE[1] IPO[1:0]
ANER B INTO 1 0x000B | TCON[2] & IE[0] 1P0[3:2]
e P1 _IF[7:0] o .
A INT1 2 0x0013 P4 TF[7:0] & IE[2] IPO[5:4]
FG ribr . DRV_SR[3] .
DRV H e PL R F e 3 0x001B | DRV SR[5:4] DRV SR[2:0] IPO[7:6]
: " ) o TIM2 CR1[4:3] .
Timer2 K 4 0x0023 | TIM2 CR1[7:5] 5 N2 CRO[3] IP1[1:0]
Timerl FK; 5 0x002B | TIM1 SR[5:0] 7= TIM1 TER[5:0] IP1[3:2]
ADC H 6 0x0033 | ADC CR[0] 7= ADC CR[1] IP1[5:4]
CMPO/1/2 Ik CMP SR[6:4] . CMP _CRO[5:0] '
Hall il 7 0x003B | a1 1 crI7] "= | HALL CR[6] IP1[7:6]
RTC 187 8 0x0043 | RTC STA[6] P IE[6] 1P2[1:0]
. " . o | TIM3 CR1[4:3] ,
Timer3 HH7 9 0x004B | TIM3 CR1[7:5] = TIM3 CRO[3] 1P2[3:2]
Systick F1l¥ 10 0x0053 | DRV SR[7] = DRV SR[6] 1P2[5:4]
. " ) o TIM4 CR1[4:3] )
Timerd FKT 11 0x005B | TIM4 CR1[7:5] 2 TIM4 CRO[3] 1P2[7:6]
CMP3 ¥ 12 0x0063 | CMP_SR[7] = CMP_CRO[7:6] IP3[1:0]
12C I2C SR[0] . 12C CR[0] )
UART1 Bt 131 0x008B 11 cpry07 = | IE[4] IP3(3:2]
SPT ity 14 | 0x0073 S?;gﬁg?é;ﬂ & | IE[3] 1P3[5:4]
UART2 Ik - ’ UT2 BAUDH[5]
" DMAO_CRO[0] - '
DMA b 15 0x007B DVAL CRO[0] = DMAO CRO[2] IP3[7:6]

Vi

®m %/ T UT_CR[RI]. UT_CR[TI]. UT2_CR[UT2RI]. UT2_CR[UT2TI]. DMAO_CRO[DMAIF]#
DMA1_CRODMAIF], R84 0 B 1, HAFE 1 AR WG R, B LR wr g bsEsn, 3
Al Ry R T AR AL R BRSO, BB 1 TBE X

B T EH 2P AR ST AR, BT IR AR A AR e W AR EALTE 0, XA
TEM R W bR EALS 1. BL DRV_SR M, %I+ DRV_SR[SYSTIFI & /FiE 0, Mk
DRV_SR[FGIF]#1 DRV_SR[DCIF]ixi& 0, {#H &%) DRV_SR = (DRV_SR&0x7F) | 0x30.
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7.5 RS FES
7.5.1 IE (0xA8)
fr 7 6 5 4 3 2 1 0
22 EA RTCIE RSV ESO SPIIE EX1 TSDIE EX0
| R/W R/W - R/W R/W R/W R/W R/W
XA 0 0 - 0 0 0 0 0
A i iR
AR g
(7] EA 0: Al
1: ffife
RTC H b fdi g
(6] RTCIE | 0: Afdifg
1: ffige
(5] RSV e
UART1 H W fi g
[4] ESO 0: AMffifE
1: ffif
SPT Hr i fsi g
(3] SPIIE | 0: Afdige
1: ffige
AR W INT1 i fE
[2] EX1 0: Al
1: ffige
TSD i e
(1] TSDIE | 0: Afdife
1: g
AR W INTO 1 fE
(0] EX0 0: Afiig
1: ffige
7.5.2 1P0 (0x8A)
L T | s 5 | 4 3 | 2 1 | o
42 F4 PDRV PX1 PX0 PLVW_TSD
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
WA R iR
[7:6] PDRV | FG/DRV Lt VCECH Wil 2o 4% b e
[5:4] PX1 AN T INTL AR 26 2%
[3:2] PX0 AT INTO 2 2% 25 % 8
[1:0] | PLVW TSD | LVW/TSD il e 2% 5
R e e BN 0 ~ 3RIRFIR BRI S, 34 2.
7.5.3 1P1 (0x8B)
[ & [ 7 ] 6 [ 5 | 4 [ 3 [ 2 1 0
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2R PCMP PADC PTIM1 PTIM2
it 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
YA 2R ik
[7:6] PCMP CMPO/1/2 Rl se % 2
[5:4] PADC ADC A Wit Sk % 52
[3:2] PTIML | Timerl WL sE R E
[1:0] PTIM2 Timer2 F WL SE % E
R R BEE N 0 ~ 3K RIS BMET =, JL 4 2.
7.5.41P2 (0x8C)
fir T | s 5 | 4 3 | 2 1 [ o
R PTIM4 PSYSTICK PTIM3 PRTC
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
A 2R iR
[7:6] PTIM4 | Timer4 F Wi S i% €
[5:4] | PSYSTICK | Systick FFIiEsegn i
[3:2] PTIM3 | Timer3 H Wil se ik E
[1:0] PRTC RTC AW e % 52
v RSB E M O ~ 3IRIRE RIS MR, 34 2%,
7.5.51P3 (0x8D)
fir T | s 5 | 4 3 | 2 1 [ o
2R PDMA PSPT UT2 P12C UT1 PCMP3
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
A &R ik
[7:6] PDMA DMA A I S 0% 52
[5:4] | PSPI_UT2 | SPI/UART2 FrWrfiLst ik &
[3:2] | PI2C UT1 | I2C/UART1 Hririk 5% 5 58
[1:0] PCMP3 | CMP3 th ik Se 2 ik E

T WSRO EM 0 ~ 3 HIRFR IR F MRS, I 4 .
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7.5.6 TCON (0x88)

AL 7 | s 5 4 | 3 2 1 | o
2 HR RSV TSDIF IT1 1FO 17O
eyt - - R/WO R/W R/W R/WO R/W R/W
EAhiE - - 0 0 0 0 0 0

L B kTt
[7:6] RSV FREH

TSD H W F bR E AL
ORI B A 4 W e IR, AR E 1
8
0: AKRAHFWHEML
5] TSDIF %_Eﬁzﬂhﬂﬁ%#
0: V50
1. TEX
VB AR EALE S5idiERAS AL LVSRITSDR] it &8 FH
ARES R INT1 fih 2 Hi Pk %
_ 00: _ETh# A i
[4:3] T o1 R R sy
1X: H PR (BT B ) i A A
AR INTO A5 AT
BE:
0: A& b At
[2] 1F0 1 RA WL
5H:
0: ¥ 0
B W=9'4
AR INTO fish A T %

. 00: TR A v ik

[1:0] IO o1: F e ity
1X: HESP AR (TR B B fik A v
7.5.7 P1_IE (0xD1)
fr 7 6 5 4 3 2 1 0
2 P17 IE | P16 IE | P15 IE | P14 IE | P13 IE | P12 IE | P11 IE | P10 IE
KA RIW R/W RIW RIW RIW RIW RIW RIW
LR A (=N 0 0 0 0 0 0 0 0
AL ZFR ik
P1. 7 i 1AM I INT1 £ fE

[7] P17 IE 0: Aifife
1: ffige
P1. 6 ¥ 14 W INT1 g

(6] P16 IE 0: AMEfE
1: f#ife
P1. 5 % 14 R W INT1 g

(5] P15 IE 0: Afifife
1: ffige

V2.0 65 www.fortiortech.com




= Fortior Tech

" UBHE 5%

FU6815 65Q1

P1. 4 3 AR KT INTL ffigE
[4] P14 IE 0: Afiige
1: f#geE
P1. 3 % H 7R B INT1 {58
[3] PI3_IE | 0: AMfdife
1: ffige
P1. 2 % F /R BT INT1 {6 5E
[2] P12 IE 0: Afiige
1: f#ge
P1. 1 3 AR T INTL figE
[1] P11 IE 0: Afiige
1: ffife
P1. 0 %ff /R INT1 {RE
[0] P10 IE | 0: AMffifig
1: ffife
7.5.8 P1_IF (0xD2)
fr 7 6 5 4 3 2 1 0
4 Fk P17 IF | P16 IF | P15 IF | P14 IF | P13 IF | P12 IF | P11 IF | P10 _IF
St RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
A By iR
P1. 7 i 1AM W bR A7
[7] P17_IF | 0: RELEFREFHL
L RA B4
P1. 6 %fj AR50 Wbs 47
(6] P16 IF | 0: RELEFEBrFELE
1 RAH B
P1. 5 g AR A W bs A7
[5] P15_IF | 0: RELEFREFHL
1 RA B4
P1. 4 %fi AR Wbs A7
[4] P14 IF | 0: RELEFREFHL
L RA B4
P1. 3 %ij AR rbs A7
[3] P13 IF | 0: RELERErFEL
1 RAEH WS
P1. 2 % AR rbs 47
[2] P12 IF 0: RKRAFWFEL
1 RAEH WS
P1. 1 % F AR rbs A7
[1] P11 IF 0: RKRAFWFEL
L. R WIS
P1. 0 %fj AR rbs 47
[0] P10 IF 0: RKRAFWFEL
L. R WIS
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7.5.9 P4_IE (0xD3)

A 7 6 5 4 3 2 1 0
4R P04 IE | P46 IE | P45 IE | P44 IE | P36 IE | P42 IE | P41 IE | PO7 IE
Bt RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
fr B ik
PO. 4 % 7R BT INT1 {5
[7] P04 IE 0: AMfEgE
1: ffifg
P4. 6 ¥ 1AM T INTL {58
[6] P46 IE 0: Al
1: ffiRE
P4. 5 %ff AR INT1 {RE
[5] P45 IE 0: Afiigg
1: fHifE
P4. 4 % H AR T INTL {HRE
[4] P44 IE 0: Afiigg
1: ffige
P3. 6 %ij [ 7R INT1 {§5E
[3] P36 IE | 0: Afiige
1: ffifg
P4. 2 %fs AR INT1 {ERE
[2] P42 IE 0: AMffife
1: fHiRg
P4. 1 %y AR50 Wy INT1 {5
[1] P41 T1E 0: AMflife
1: f#gE
PO. 7 Jiij 1 ZMH r INT1 i
[0] P07 IE 0: AMffife
1: f#ge
7.5.10 P4_IF (0xD4)
fr 7 6 5 4 3 2 1 0
A FR P04 IF | P46 IF | P45 IF | P44 IF | P36 IF | P42 IF | P41 IF | P07 IF
By} R/W R/W R/W R/W RIW R/W RIW RIW
=X DA 0 0 0 0 0 0 0 0
1 B iR
PO. 4 ¥ty A5 Wibs A7
[7] PO4_TF | 0: REERErFEL
1 RA TS
P4. 6 i I 4R Wrbs 47
(6] P46 IF 0: KRAKRAH W
1 RA B
P4. 5 %ty AR Wibs A7
[5] P45 IF 0: RKRAFWFEL
1 RAF B
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P4. 4 ¥iig AN R T AR &AL

[4] P44 TF | 0: RELEFRWBrFEL

1 RA FBIEM

P3. 6 %ij A s 25 47
[3] P36_IF | 0: RAELEFRKFEL

1 RAEFWIFH

P4. 2 % AR s 267
[2] P42 TF | 0: REEFREBrFEL

1 RA T BIEM

P4, 1 g AR A Wrbs 47
[1] PAL TF | 0: RELEFREBrFEL

L RA B

PO. 7 %fy 1 AR bs A7
[0] PO7_IF | 0: RELEFRWFEL,

Lo RA P Ff
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8 12C

8.1 12C f&@7r

12C FEHRML T /G TAVFRUERI LR Bf DR 0, & —Phfai sostm i [E) 28 B A7 s 2k, AT MCU
FIAME 12C R & EH, WK 8-1 fin. Btk A 1724k : SDA 1 SCL. P0.0 Jy SDA i H,
P0.1 >y SCL ¥ [, 12C {#if)5, P0.0 F1P0.1 [ 2028 A IR LI .

i cmp_ok
ocapD |—L2t  Addr compiler | Pt SYSPLK
acms =0l
DMOD .
: ‘ot SCL controller <[ |SCL
[_8bit . 12CADD [DMOD ‘
12CMS =1
;Sbh lSCL STR

2C DR 2% 12C_databuffer | 85| SDA controller < |SDA

'

ACK /NACK 12CIF

8-112C S5 HIHER]

B

SCHEI2CHM AR AR 3 (5 175 100kHZ)  RIHE 3 (f 3400k HZ) LA U + 455X (4 55 1MHz)
SRR A 2

SCRETATHBIEASE AR T4 FhE AR

SR DMAKE A&

ARSI SDA AT SCL sy BT, IR Al B 2t 75 25 R IR ME— R o FE A& it A B 2k
EHHREAEREMED DS TIERRE . HRLP0E ARy, kg n2idEsy 12C
BT JE A BEERS 2GR 12C I8 EHUH TR AL, JHEid SCL M st&k
ENEES, @i SDA KIEMALHBHEASE B, Wk BA R ILRCiZbil, Wiz RAE
ML FERLZL ETEMHAMBIRICR IR RARAEE N . EVUGEEFE S ML R EHLEE S
BT, SRR AN G AE B =ML, fea BN IR BdR 1%, @I iR 8-2 Fiw.
TN ESE FEFEy: ELE ST AN, MBS, BN AR, &
JE BN BSOS R, B AR A 8-3 Fus. RGN R, EHLG T A AR fh AN 2 1
Pafeis,

i3
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SCL AVAVAVAVAVAVAVAVAW/
SDA [Ae) asY s Y a3 a2 ) ar) Ao} w\ A [[p7){ pe) b5 ) b4 D3y D2) D1Y DO\ A
. Ack from Ack from €
Start Slave Address & Write slave Master send data slave Stop
P 8-2 L LA A
scL NN
SDA [AsY sy s Y as) a2 At mo} R\ A [Ip7){ b6} ps { pa) D3y p2) D1Y DO/ ?l\ack
gt_a:‘t Slave Address & Read Qac\ljefrom Slave send data m;:lt(errom Stop
8-3 TN ML E AR
8.2 12C ##{Fi%ER
8.2.1 =L
1. ACE 12C_CR[I2CMS] =1, &WENENHEL;
2. M® I2C_CR[I2CSPD], # &4 SCL 4%,
3. Tid#® 12C_ID[I2CADD], & MAHLHhE;
4. T[i# 12C_SR[DMOD], B IEE 7,
5. F.E 12C_CR[I2CEN]=1, ffifi&12C;
6. N 12C_SR[I2CSTA] = 1, Ki%x START Fubhl:, 7E#:Uk%| ACK/INACK J&, 12C_SR[STR]
Wil E 1, SCL # FE ML S 7K
7. RIEEE: @i 12C_DRELE KiEEHE, ¥ 12C_SR[STR]E 0 Bl SCL J&, EAHIFIH A%
Bl 28 RiE5eEE HER 3] ACKINACK J&, 12C_SR[STR)H#FE 1, SCL # FHlamH]
P
8. FEWE: 70K 12C_SR[STR]E 0 Bl SCL J&, FHUIFMHEMEHE . LEHE G E,
I2C_SR[STRIE/FE 1, SCL # EHLsEFIHFAK. @it 12C_SRINACK]# & ACK/NACK J5,
1) 12C_SR[STR]E 0 Bt SCL LAk i% ACKINACK 5. wniie® 7 #igdis, 12C_SR[STR]
i E 1, SCL # FHLsmHIHK;
9. {EiL@EIN: 37E 12C_SR[STR] = 1 B &7 12C_SR[I2CSTP] = 1, 12C_SR[STR]|&E i J5 & i%
tFIES.
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8.2.2 MHHEL
1. FE 12C_CR[I2CMS] =0, # & NN
2. fii# 12C_ID[I2CADD], & MMLHbE; sk E 12C_ID[GC] =1, {ife #HH;
3. K& I12C_CR[I2CEN]=1, ffifi12C;
4. FEIEF START (E SAIERMHNES, 12C_SR[I2CSTAJI 12C_SR[STR#:fifif4- & 1, SCL #

MM K. 85T 12C_SRINACK]# & ACK/NACK, Jfifiid 12C_SR[DMOD]#iil A4 il
RIS = R K

5. K% @it 12C_DRELE KIEHHE, ¥ 12C_SR[STRE O R SCL f5, A% ACK/NACK
JE REBUE, M HE ok e R H AR ENLRCR ) ACKINACK J&, 12C_SR[STRIBEMFE 1,
SCL # MR HEAR

6. HUCEWE: K 12C_SR[STRIE 0 Rt SCL FFipiaUlcsdi . L¥dEazlsem, 12C_SR[STR]
PR E 1, SCL#MALIRFIFAK. Bt 12C_SRINACK]X & ACKINACK J5, #12C_SR[STR]
7E O B SCL I Kix ACKINACK. WIS BB 4, 12C_SRISTRIEE/FE 1, SCL #M
IR EAlSE

7. RESTARTIhfit: MMM RS GBI START (55, W1k 45T TAE, Sfsaliohdt

8.2.3 12C HIlFiR

12C (1) WA
WM 12C_SR[STR] =11}, iZHWiRAE EHLFI MNP # G 2L
B [2C_SR[I2CSTP] = 1 i}, ZH Wi R 7E ML R 2L

8.3 12C HiF=3

8.3.112C_CR (0x4028)

fir 7 6 4 3 2 | 1 0
2 T2CEN T2CMS RSV T2CSPD I2CIE
St R/W R/W - - R/W R/W R/W
SAE 0 0 - - 0 0 0

AL B Eii P

12C f#ifE

fEREFI R GPTO Py 12C #5530, SR IFIRH . 12C LR 24T fu O
[7] T2CEN | bHkxBEHRE.

0: Ml

1: iR
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F/ MU AL+
(6] I20MS | 0: MWL
1: EM
[5:3] RSV TR
12C fRodE M E, N FENRE T AL
00: 100kHz
[2:1] 12CSPD | 01: 400kHz
10: 1MHz
11: ¥
12C W R
(0] 12CIE | 0: A
1: ffife
8.3.2 12C_ID (0x4029)
At 7 | e | 5 | 4 | 3 | 2 | 1 0
A FR 12CADD GC
et R/W R/W R/W R/W R/W R/W R/W R/W
A 1 0 1 0 1 0 1 0
fr B4 Eiipuy
[7:1] 12CADD | MMLHbHE
TR, AE ML R A 2
(0] GC 0: ANMERES HEHFNY
L: (ERESFEPENY, EPHibE 0x00 23087
8.3.312C_DR (0x402A)
L 7 | e | 5 | 4 | 3 | 2 | 1 | o
HHR I2C DR
it R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A1 E4S Eiipuy
12C ¥ s a7 fEas
[7:0] 12C DR | 32: #ERS A ) Hds s se 21 () Ficdis
5 R RIENEE

8.3.4 12C_SR (0x402B)

fr 7 6 5 4 3 2 1 0
45 12CBSY DMOD RSV I2CSTA | T12CSTP STR NACK 12CIF
eyt R R/W - R/W R/W R/WO R/W R

LR AN 0 0 - 0 0 0 0 0

fr 2R b
12C U ARAS bR EAL
N2 — . b

7] I é. IZ(E;CR[IZCEN] = 0 f), I2C SRII2CBSY]Hfif43E 0
FHUAE
J%i% START 3G, fBfhE 1, &% STOP Ihig, H:yE o
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MU

Y3 START HIMhEVCEC LN JG, REAFE 1, Y3 STOP J&, G 0
12C B EhrEAL

0: SEERCEN IR EHE, MLuGICEHE)

(6] DMOD | 1: SefEa(E ML, AL HidE)

VE: MR H B

(5] RSV N

FEHEE:

BAES 1, RERRRIN SCL. SDA 2 8 JG T 4G &% START Flstihb =75, MKRIL5E
BJEREAE B 3G 0. 7RIS EENCEE i #2281k 12C SRIT2CSTA] 'S5 AN
TERE RS e 5 B 12C SRIT2CSTA] = 1, Ki% RESTART.

0: JF START bty

1: %1% START B¢ RESTART FlHuhlF275

MBI :
fE AU 3 START B3k 7L & 1, BAE 0

(41| T2CSTA | 5 8.4 yupLisit I2C_SRI2CSTAJHI 12C_SRII2CSTP] 247 12C KAl %

I2CSTA I2CSTP 12C ¥R
0 0 ATt
0 1 STOP
1 0 START + bl 5
S E| STOP
1 1 FRUSCF START + Mkt~
Bl

VF: 24 12C CR[I2CEN] = 0 f}, I2C SR[I2CSTA]H#hiE 0

FEHULA:

24 12C SR[I2CBSY] = 1B, #MAAREHERE 1, 12C SRISTRIJE 0 Bk SCL HF
UHRI% STOP. KIX5E STOP 5 H 27 0. Wik 12C_SR[I2CSTA]F!

12C SR[I2CSTP][ER}E 1, H 12C SR[I2CBSY] = 1, W] 12C 4tk i% STOP, T
& START Fbhl5775, START UMbl 545 K IX5E A G 12C_SRISTRIMEFE 1. £
RIK AW R i R, 281k 12C_SR[I2CSTP] 5 A

0: ANKik STOP

1: K% STOP

[3] T2CSTP

MU
fEfFic 3] STOP JR & 1, HAFiE 0
REAR AL H 3K 81

VE: 24 12C CR[I2CEN] = 0 W}, 12C SR[I2CSTP]<x#itlft E 215 0
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12C MR bR AL

FEHUEA:

B 2 3% 52 START itk 535 88 DATA 35 J5, 12C SRISTRIF#E/FE 1, [Hi
SCL #3714, 12C SRISTRI#A4iE 0 Ja B SCL.

% 12C SRLT2CSTAFH 12C SRLT2CSTP] [AlH 1, W4 Ad {4 % 3% 52 STOP Al
START hnHbht=¥5 )5, 12C SRISTRIA 4 HE 1.

[2] STR
MBS :

B 52 START H ik PUAC B DATA 35 J5, 12C SRISTRIF#E/FE 1, [Hi
SCL #F7 1%, 12C SRISTRI#A4iE 0 JaBei SCL.

VE: AR 1, BAE 0. 24 12C CRII2CEN] = 0 B, 12C SR[STR]EZh
i 0

12C £ 5e — N7 5, B MRIE TRt 12C_CRLI2CEN] = 0 B, 1%
L E B 0

0: ACK, FIRECH 1T LGk S UscEiin

1: NACK, TR A 45 IE R L1k

MR T, FERCE RS 8 AL fS L E 12C SRINACK] &K i% ACK/NACK
0: %5 9 firki% ACK

1: 25 9 {7 R i% NACK

MR AT ER, ERIEEBIES 8 )51 12C_SRINACK] #2Ur ACK/NACK
0: 2 9 At F 12 ACK

1: 259 IS 2 2 NACK

12C H T FFpr &7

0: REAT WM

(0] 12CIF 1 RAEF B4

4 12C_SRISTR] = 1B, FEEANUAMMUEE T =4 i

24 12C SR[12CSTP] = 1K, 78 MHLEEE T P24 b

[1] NACK
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9 SPI

9.1 SPI {&@7t

SPI & —fid X TR # AT AL, JLFEFHER A 9-1 . SPISCRE BN UR ML,
SCRF 3 2kl 4 B, v R EAAE S AL

| g

Iy . _——
8 b 8 blt r |
<+It Rx Data buffer <II+ ! ! MISO
o T : Shift Register ! :
— N2 7" L | |
a _ L | MOsI
& ' |

Qo 2 A
8 bit i @ @ = .
——» Tx Data buffer | 3| 3| & 8
o . TyPy =
}RXBMT ?TXBMT SCLK controller >D SCLK
SPI controller -
SPIIF¢ f ’D NSS

9-1 SPI Ji 3 45 MIAE &

9.2 SPI {#{FifEE

9.2.1 {5SiBH
SPI r{#FHI 4 M558 MOSI. MISO. SCLK. NSS.
9.2.1.1 Fmith. A#A(MOSI)

FHMA(MOSI)E T2 LAY S A ABL A, T A EHLRNL & 47 S e far . Kt
it fe R AE S, RIZIBUF K% 25 77 243 10 MSB #: 1T ik 2] MOSI 54l L.

9.2.1.2 EiA. ME(MISO)

FEAME(MISO)E 2 WML AT ENLARIA 29 SPIZAE LB T AR AE 4 28 WA R i
iy, MISO 51 IHCE TPl A MHL AR 3 Zeiiael 4 LR MRk iy, A AL
BTN AT Rl 0 . Bt s e s, BIAZIGUY K42 17 27 47 45 1) MSB #: 4T H1ik £ MISO
51 E
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9.2.1.3 ERTHI#(SCLK)

AT B (SCLK)E 5 & EHLIH B A MHLR SN, T [R5 MR AL 1811 B AT HE AL
SCLK t TARFE F N SPI =42, 1E 4 ZRMBE, YA RE T IH(NSS = 1), SCLKES
i 2

9.2.1.4 RiE{SS(NSS)

Jri%fE 5 (NSS) I LhfEiEd SPI_CR1INSSMOD]AC &, Fl T-i%4% SPI i T/EMa. SPI T{ER=
4G 3 M. 4 LMH/Z FHEL K 4 e EMEA . 2 SPI LAEFE 4 ZLMHU/Z EHUERS,
el 5 (NSS) il B N LLE R MM SPI, BifE % il dhak b Bk iEA SPIL ML, BEGm
ANCL b AR P R AT RO AR e R AR SPLS 2o . 24 SPI TAEAE 4 R s A, HLNSS
WL BN s . 2 SPI TAEME 3 £Riai, NSS #iakib. BB, wr DU HAbE s o
/O 51 LR Z AN AL

it ® SPI_CR1[NSSMOD] = 00 i, SPI TAETE 3 2. 1% TAERCT NSS i 11, SPI
2 E R —AEH DML, 3 T7 N E 9-2 Fior.

K 9-2 3 £k SPI F i K

fid & SPI_CR1[NSSMOD] =01 I}, SPI TAETE 4 £k A aek 2 F M. 7Ei% TAER, SPI &
28 b ARk NSS i R E NN, 45N S 4. BB SPI_CRO[SPIMS] = 0, SPI L1k 4 £
MBI 24 NSS i@ 0 if, MAL SPI #idkil; 4 NSS N4 1 I, ML SPI AR EE. FE
SPI_CRO[SPIMS] =1, SPI TAEfEENMN, B NZ ERA. £2 F TERLT, NSSHAHT
2L SPIHY ENUE . 282k FEHLH NSS 55 MIKH P, SPI_CRO[SPIMS]#I SPI_CR1[SPIEN]
WARELERG 0, LIAMERE SPI, AR 7 4245 & SPI_CRI[MODFI#E 1. TEXFHEN T, FHMFE
WiidaE SPI, A#edks: SPIiTl. % TR, SPI B arE BN S 5ileE, Ky XnK
9-3 iR
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¥ 9-3 4 4% EHUBRAER K

fii & SPI_CR1[NSSMOD] = 1X v}, SPI TAEfE 4 25 4. Az TR, MZ BTN
NSS fii & M, WAL NSS M. EHLECE SPI_CR1[NSSMODO] 3 E k2 NSS 51 Il
i, RN ANLIIEIRE S, e MWLEE @ EA /O Rik#E. 4 LR
¥Rz K 9-4 iR

K 9-4 4 24 L E N AGE R K

9.2.2 SPI E£#i&Ez

i & SPI_CRO[SPIMS]=1, SPILEEFHIEE, JySPLALIEt SCLKIE S, Al ttsi.
TEZMAT, SPI AR 7452 T s i SPI a3 3hf&%i. 2am SPI_DR 5 NHdER, %%
B E AN RIEE S, SPL_CRI[TXBMTI#E 0. WIRMAIAAFaAZS, WK% A
SARE BRI T 748, AETTAS. ML SPI B AT HUG R A 25 178 MSB %3] MOSI 51 1. f&4igh R
J& SPI_CR1[SPIIF]FI SPI_CRA[TXBMTRF £ 4% & 1. 7EAR THEAEH, 24 SPI EHIIE MOSI £ 1n) A
WURIEBHEIT, B0k SPIMHLATLLREI 78 MISO £ I LA 1% HoAs i Zrfras P 2% BRI,
SPI_CRA[SPIFhx & BEAE Jy & 1% 56 Subs & SAE B OEHE e &% sl 28 b &, B 23 A7 45 1 25080 Dy
MISO BB %, ZEdR ek Bk rh #s b . 7 SPI_DR BEHUEHE Nl g rh as 5t . o i
E SPI_CR1[TXBMT] = 0 i} i) SPI_DR 5 A 4i#i, S dbrHE AL SPI_CRIWCOLIE 1, FERFEK
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IR A R A .
9.2.2.1 FiENEL B

fic & SPI_CR1[NSSMOD], # & SPI Tz

fii & SPI_CRO[CPOL], & 4t

fii & SPI_CRO[CPHA], & &I &AL

it & SPI_CRO[SPIMS] =1, && NEHER,;

il SPI_CLK, #& SCLK i%:;

It ® SPI_CR1[SPIEN] =1, f{#ifg SPI;

7] SPI_DR "5 N IEIIHEHE, 5 —IR, SPIKER—IK;
SPI_CR1[SPIIF## 15, i SPI_DR REUGZEEIHE .

© N o o > 0w NP

9.2.3 SPI MHIETU

i E SPI_CRO[SPIMS] = 0 Itf, SPI LAETMHUER. 7EiZEEXT, SPI ) SCLK {554t 4l
(¥ SPI#24t, M MOSI # A%dz, M MISO 5l i #d. 4 SCLK (55 KMAR, MHIBAL
FETAFIRES . 2 SCLKE SHART, MWL A A7 3T 4620 1E, 1@id MOSI Al MISO F4a i
FRIERAE . IR RE S SR AL% . S SPI_DR ik Bk 1% 45 NI B0 21 % 36 22 vh 2% o
I R L 2 A7 e N, RIEGE g T I B 2 L B AR R BB A A A A . Bk R SRS
SPI_CR1[SPIIF]f1 SPI_CRA[TXBMTI#E 1, HUBI7 4 Atk Bl gt 38, Bz i
prEAL SPI_CRORXBMT]#4iE 0, F/ 1A REEdE. Wik SPI_CRO[RXBMT] = 0 HILHAHi
BRI N A%, U SPI_CR1[RXOVRNIK 45 B 1, HEUR R A% h R AL . M
SPI_DR 5 AN#dfi it SPI_CRA[TXBMTI#:E 0. Wi Iuit FE 5 AN, 5 wh9hs %47 SPI_CR1[WCOL]
BB, FORRRRIZZEhE K .

9.2.3.1 MiNtEzVECE

fid & SPI_CR1[NSSMOD], # & SPI L{E#iz;

it B SPI_CRO[CPOL], & it

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

fil & SPI_CRO[SPIMS] =0, & JyMHIIER;

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

7] SPI_DR 5 NERVEHHE, SR ENREREME 5.

o o~ w NP
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9.2.4 SPI HlifiE

SPI i A -

W RRTTERSE R, SPI iR E SPI_CR1[SPIIF]#: & 1

WG R Rk % b B P O AR R AR X BB LA A RS SPLDR, 5 R AR &
SPI_CR1[WCOL]# & 1 A5 SPI_DR [¥H{FE bl 25 .

WY SPIECE N TAET 2 3 ARG LI NSS gk, #aiHRsrE SPI_CR1[MODF]
W 1. HJRAERAE R, SPI_CRO[SPIMS]H1 SPI_CRA[SPIEN]A#i% 0, SPI #2%1kLL
FOVF 5 — A WS,

B Y SPI I E NMNIE H— A AR, Bl 38 b (R R b — AR R B AR A 52
i, Bl H AR & SPI_CRI[RXOVRN#E 1. Bl B AL s B H g4 «

9.2.5 ER{TRISHESIE

FL & SPI_CRO AL A7 IR BT 38 A7 P LA S A AT B el AH A6 R0 25 IR FELS 1 4 FlAE &
SP1_CRO[CPHAIE £ £k 7 (R A7 27 47 2% B Bk 8 (¥ SCLK {5 514#Y). SPI_CRO[CPOLJE £
NP SEHURMALAC B 20— 3. e B A B A A0 2 A FEF I 222 1 SPI(SPI_CRA[SPIEN] = 0).
RHALAN 2 PR P8 R I AN R A 155G SR A ] 9-5 T 9-6.

ScLK
(CKPOL=0, CKPIA0)——
SCLK
(CKPOL=1, CKPHA=0)
wost YK wss X mre X mrs X mma X mrs X w2 X wsri X s XK
M]s(;—( MSB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X LSB
NSS (42877 ) _\ /_

9-5 i/t i B (SPI_CRO[CPHA] = 0)

SCLK
(CKPOL=0, CKPHA=1
SCLK
(CKPOL=1, CKPHIA=1)
wost YRR wss X st X s X sma X mrs X srz X sri X s
wso—_ws__X_ e X_wrs X_sna X _sms X_eme X_sui X_ s X

NSS (4275 ) \

hRR:

K 9-6 Hedl /i £t 5 Kl (SPI_CRO[CPHA] = 1)
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9.3 SPI H1F=8

9.3.1 SPI_CRO (0x4030)

L 7 6 5 4 3 2 1 0
2R SPIBSY SPIMS CPHA CPOL SLVSEL NSSIN SRMT RXBMT
et R R/W R/W R/W R R R R
=X DA 0 0 0 0 0 1 1 1
(A B iR

TChREAL
(7] SPIBSY | 0: ¥4 SPI {4

L. IEFEREAT SPT fE%

F/ MWL E
(6] SPIMS | 0: MWL

1: EM

REZENA
(5] CPHA | 0: 7£ SCLK A3 % H F AT iU, J5 i K& B

1: 7& SCLK A %~ F AT RIEEHE, 5 N H s

b 2% TR FELSP
[4] CPOL 0: KHP 2SN HE

1: e PN 2SN

NSS Figbm &AL

2 NSS 5| I G G 5 AR FRNZAL B B 1, Rk oMbl “ES
[3] SLVSEL | A& HLPRHZALEETE 0, RN AR H ML

0: RuFIEH ML

1: gk ML
[2] NSSIN | NSS SERE S, %05 5 RIEH

FEAL 25 A7 8 25 A B AL (A TE ML I G 20)

0: Hs IR IEZE M as AL 1% BIFEAL 27 /745 5K SCLK K448 1k
(1] SRMT 1: B B A7 285 A B0t HOR IS R 2 vh 3 38 % A 508

Ve 76 AN SPT CRO[SRMT] = 1

B 2R b s 7S A AL (R TE ML G 2%0)

0: FATEBTEHE AR Bl 132
(0] RXBMT | 1: %l sl B A s

vE: 7E XS SPI_CRO[RXBMT] = 1

T

P AR AL 25 P BT AR SPI_CRO[CPHA: CPOL]:
B 00: BFRATERG NREERKIE, R ESE AR
B 01 BJHITRIE, FRRIER, A5 T v
B 10: BETHITRIE, FERIER, A T AR
11 BETRERERG RERIYRGE, AW e
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9.3.2 SPI_CR1 (0x4031)

{0A

7

6

4

3

2

K

SPIIF

WCOL

MODF

RXOVRN

NSSMOD

TXBMT

SPIEN

KA

R/WO

R/WO

R/WO

R/WO

R/W

R/W

R/W

e

0

0

0

0

0

fir

R

Eiiipo

(7]

SPIIF

SPI T ffbr AL

HIRERT—NEIEG )2 G, WA E |
Bk

0: RAKRAHBrEf;

1 RAEFBE,

5:

0: 70

1 BEX

(6]

WCOL

B W s A bR S AL

24 SPT_CR1[TXBMT] N 0 B, B\ SPT_DR, MIptArsghiE 1
AL 0 AR O

B

0: KAKRAFKFEH

L KA

5.

0: i50

1: BEX

(5]

MODF

FEHURR A 157 o W bR A

2RI B AU R SR S, Az 1(SPT_CROINSSIN] = 0,
SPI CRI[SPIMS] = 1 H. SPI CRI[NSSMOD] = 01)

DU DA 20 AT O

5

0: KA Wl

L RA B

5.

0: i50

1: TR X

(4]

RXOVRN

e H A A AR B AL (R AE ML TS H L)

MEMERI B G — AL AN SPT B 27 ds, ISR rhas A R A7 AT —
VRAL S AR S B B B 7 A B 1 (FFr22E— A SPT Rk . iZA A2
= a3hiE 0, LAUHKMEE 0.

L

0: RAKRAH B/

1 KRB

5.

0: J0

1: TR

[3:2]

NSSMOD

SPT #ExURc &

00: 3 ZBMAHEL 3 Lk A0, NSS 155 ANIEH i 11 5] 1

01: 4 LR PR L F A (ERINE) . NSS i A%

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

(1]

TXBMT

V2.0
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KIEGE T AR R EAL

B S NRIE GRS, SIS 0o ARG S T B S LA 3
SPT B arfrasit, SALHE 1, Ronw] LLIAACE S i o 5 B Kudle -

0: FHAEMEE S N KIEG s

1 RIAGE MBI CALIE B AL 75 f7 A

SPI f#ifE
(0] SPTEN | 0: Af#gg

1: ffgE

9.3.3 SPI_CLK (0x4032)

AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
2 SPT CLK
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
fr 2R iR

SPI WHFRWE

TN AR, AAE SPT_CRI[SPIEN] = 0 W Al’5

PUREZR = SYSCLK/2/(SPT_CLK + 1)

B PkEZE 2400kHz, W] SPT_CLK = (24M/2/2400k) - 1 = 4, Bl 2}y 0x04

FE: MDU ) PI/PID 5 AL SPT [R5 FH I (51 DMA f%46), AL SPT SkpA<fid
B NN T 600kHz, 75 ML SPT A4 (1 %tk v] e s s

9.3.4 SPI_DR (0x4033)

[7:0] SPI CLK

L 7 | e | 5 | 4 | 3 | 2 | 1 | o
2 SPI DR
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
L &R ik

SPT %k 25 47 %
. SPT_DR #F 7 I+ R 3% AN SPT et
L7001 SPLDR o e piesg s o g i

5 GNEIEIEE RIEGMN IR s Ki%
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10 UART

10.1 UART f&1t

UART &4 TE X TR TR S fiz 0, K 10-1 Fn. AR5k Rar i & S0k
DMA IhRsfE5EdE . UART @SR FWE 10-2 Fiz.

Vo 1

»| Transimit Shift —>DTXD
> . L

Baud counter e Register % 0 .

[BAUD/BAUD? A
RXD
v < |
UT DR/UT2 DR | 8bit| Receive Shift | g
_ - Register

10-1 UART 8/ B iEAlE

oo [N NN
TXD/RXD \sue (w0 | o | e | e | eue | ons | o | mwr | ews ] sop

10-2 UART & {E I} 7

10.2 UART #&{Ei5BEH

10.2.1 UART1 1&{EisiBR

10.2.1.1 UART1 &3, 0

B 0 TAEF Rl U LR . RXD BENAREHE ML, SONBAEHR M 2. R B A 10
Pr(1 A2 JE B 8 Mg 1 i 1k), PR H UT_BAUD[BAUDLE -

REHHE: BRIEMESES A UT_DR 5% UT_CR[TIiE 0, RXD K4t 10 fr¥de. Kk
J& UT_CR[TIE 1.

Pl B UT_CRIREN] = 1 33030 # UT_CRIRINE 0, Hdiisid RXD #Elk. il
B, UT_CRIRITE 1, #HL UT_DR &3 2|0 B %dE .
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10.2.1.2 UART1 {&2{ 1

XA TAEF2LE TR, TXD NRIEHIE AL, RXD NECEHE L, ok EE N 10 A1
fija3h. 8 hidid. 1 46ifF k), PekEzEH UT_BAUD[BAUDIUE -

RIEHE: B REREEES N UT_DR 3% UT_CR[TIE 0, TXD ¥ 10 5. Ki%kses/q
UT_CR[TIJ# & 1.

FUSCEHE . BB UT_CRIREN] = 1 j33h#i0# UT_CRIRINE 0, Hdiaidid RXD #:lk. ke
s, UT_CRIRIMEE 1, B2HLUT_DR 2152180 315 .

10.2.1.3 UART1 {83 2

B 2 TAE TR TR . RXD BEARIEEER G2k, SO ERICEdR A2k, BOREdE N 1
SRS 9 . 1 frfEik), PkkSd UT_BAUD[BAUD]RE

RIEHHE: KR IEBHERT 8 f15 N UT_DR, #9475 A\ UT_CR[TB8]¥% UT_CR[TI)i& 0, TXD
et 11 AR . RIESERUE UT_CRITI ] 1.

s B UT_CRIREN] = 1 B30k UT_CRIRINE 0, #dfaidid RXD #:it. #:iloe
BE, UT_CRIRIMEE 1, UT_CR[RBI/FHEE 9 fiidli, UT_DR 7T 8 Az ff&ds .

10.2.1.4 UART1 &5, 3

R 3 TAET 2L TR, TXD NAEEHE B2k, RXD NEEIE R4, WRBdEN 11 61(1
frEsh. 9 ¥, 1 frfsik), Wk UT_BAUD[BAUD]#E .

REHE: KR IESIERRT 8 A5 N UT_DR, % 9 fi'5 A UT_CR[TB8)3## UT_CR[TIJi# 0,
TXD ¥t 11 A, K& 5ERUs UT_CRITIHEE 1.

BllcgdE: FLE UT_CR[REN] = 1 JE3E20 UT_CR[RIFE 0, #dEidEid RXD Bk, Balise
BJ5, UT_CRIRIWEE 1, UT_CR[RB8WZHG 9 fii%idi, UT_DR 778(HT 8 7 1%k -

10.2.1.5 UART1 HIlRR

UART1 R A
B UART1 Ki%&5e 1 HEdE G, KL bs £ UT_CRITIEAFE 1
B UART1 858 1 HEHEF STOP (Z 14 f5, #lcse b i ibr E47 UT_CRIRITEEE 1

10.2.2 UART2 1&{EisiEB

10.2.2.1 UART2 &34, 0

i 0 TAET B2 X TG, RXD BEA RS B2k, oMU B2k . WOREdE N 10
Br(1 AR 8 R 8UE. 1 frfik), ket UT2_BAUD[BAUD2]RE -
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RIEHHE: KRB IEE S N UT2_DR 344 UT2_CR[UT2TI)iE 0, RXD H#éith 10 fr¥idiE. &
%58 UT2_CRIUT2TIE 1.

Pl IiCE UT2_CRIUT2REN] = 1 B3R UT2_CRIUT2RINE 0, it RXD #
. BElERE, UT2_CRIUT2RINE 1, iHL UT2_DR &5 S8 i $d -

10.2.2.2 UART2 {&3{ 1

B TAEFALER T, TXD ARIEHIR L, RXD NHCEdR a2k, WoREdE N 10 67(1
frEsl. 8 L8 1 Arfsik), PeRFEH UT2_BAUD[BAUD2JIRE .

RIEHE: W RIE MRS N\ UT2_DR J:# UT2_CR[UT2TIE 0, TXD Kfaith 10 (4. Ki%
SEHE UT2_CRIUT2TIJ#:E 1.

PAlsE . BOE UT2_CRIUT2REN] = 1 Hai#0F# UT2_CRIUT2RILE 0, #itilid RXD #
. BlsERE, UT2_CRIUT2RI#EE 1, 3 UT2_DR 1588003 1 £k «

10.2.2.3 UART2 {&3, 2

B 2 TAE TR TR . RXD BEARIEEER G2k, SO ERICEdR A2k, BOREdE N 1
S O30 9 il 1 04 1k), BeFEZet UT2_BAUD[BAUD2]HE

RIEHHE : K REEIERT 8 5 AN UT2_DR, % 9475 A\ UT2_CR[UT2TB8]I K UT2_CR[UT2TI]
%0, TXD¥¥id 11 hididis . Ri%5eRUE UT2_CRIUT2TIHEE 1.

UK . Bl UT2_CR[UT2REN] = 1 @3l UT2_CRIUT2RINE 0, #idfisid RXD £
Yo FEUsERSE, UT2_CRIUT2RINME 1, UT2_CRIUT2RBSJ/#i 4 9 ki, UT2_ DR £ 8 £z
HBEEITR

10.2.2.4 UART2 {53 3

B 3 TAEF AL TN, TXD AEESE L, RXD MECEE a2k, WRHEE N 11 A1
fiJa3. 9 a1 AifF k), PekERH UT2_BAUDBAUD2JRE -

RIERYE: BRZEBEMNA 8 15 N UT2. DR, % 9 fi5 N UT2_CR[UT2TB8]}
UT2_CR[UT2TIE 0, TXD Kkt 11 Al Kik5epa UT2_CRIUT2TIHEE 1.

Pl . TiCE UT2_CRIUT2REN] = 1 E 300K UT2_CRIUT2RIKE 0, #li@id RXD #
. BElsERE, UT2 CRIUT2RIJME 1, UT2_CR[UT2RBSIFZHE 9 ik, UT2 DR TEHAT 8 fif
HOEVE/

10.2.2.5 UART2 HlifilE

UART2 1 il -
B UART2 Kik5e 1 A8 )G, Ak e Wriibr A UT2_CRIUT2TIRE (& 1
B UART2 i 5e 1 HEEA STOP {2 1kAnja, Hllse b W Fbr S AL UT2_CR[UT2RIJEE 1
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#H1

10.3 UART1 F1==8

10.3.1 UT_CR (0x98)

A 7 | s 5 4 3 2 1 0
2R MOD SM2 REN TBS RBS TI RI
K R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0

L 2R iR

(TSR
00: #= 0
(7:6] MOD 01: &1
10: 50 2
11: 503
FALIEAE 1 2 HLIBAE LB
(5] SM2 0: HHLIEAE
1: ZHUERE
AT Nl BE
[4] REN 0: Afifige
1. fige

(3] TB8 i 2 S 3 T RIEEIR A 9 AL

[2] RBS 15 2 5 3 N RIEEE I EE 9 4f
B K% 5 B W A b AT
B
0: RKAEFWFMH

(1] TI 1 RAEFBrFE
5.
0: 750
1: P2AE R
B FES TE B B AR b A7
S
0: RKRAEFWHM

(0] RI L RA B4
5.
0: 750
1: PerE Rl

10.3.2 UT_DR (0x99)

hr 7 | e | 5 | 4 | 3 | 2 | 1 | o
b UT DR
A 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
fr ZR D%

RI% /B
[7:0] UT DR | 2: %o
5 RIEEE
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T UARTL BB Z2oh 8% B 2 A HAHMSL R, AOR b st e, T DL i
FOEMPLNCEE . SORZert a8 A RS NIMAREEE I, Uzt R S A
RESN, DA P AN ol DAOEA — bk

10.3.3 UT_BAUD (0x9A, 0x9B)

UT_BAUDH(0x9B)
Rr 15 14 13 12 11 | 10 | 9 | 8
4 HR BAUD SEL | UART RX INV | UART TX INV | RSV BAUD[11:8]

S R/W R/W R/W - R/W R/W R/W R/W
SAME 0 0 0 - 0 0 0 0
UT_BAUDL(0x9A)
iz 7 | 6 | 5 | 4 | 3 | 2 | 1 | o

KR BAUD[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 1 0 0 1 1 0 1 1
(A B iR
fEAnfd Re
[15] BAUD SEL | 0: AMiifig
1: fiige
B M) A e
[14] | UART RX_INV | 0: Afiifig
1: fiige
Rk m) e
[13] | UART TX INV | 0: Af#ife
1: ¥R
[12] RSV R
WRFR I E
W% = SYSCLK/(16/(1 + UT_BAUD[BAUD_SEL1))/( UT_BAUD[BAUD] + 1)
) AE#E 9600, UT BAUD[BAUD SEL] = 0; W UT BAUD[BAUD] =
, (24M/16/9600/(1 + 0)) - 1 = 155, EI 2y 0x9B
[11:0] BAUD S
PREZ = SYSCLK/(16/(1 + UT_BAUD[BAUD_SEL]))/( UT_BAUD[BAUD] + 1)
1 : JEE#R 9600, UT BAUD[BAUD SEL] = 0; I UT BAUD[BAUD] =
(24M/16/9600/(1 + 0)) - 1 = 155, EI 2y 0x9B

10.4 UART2 F1F=8

10.4.1 UT2_CR (0xD8)

oA 7 | 6 5 4 3 2 1 0
24 UT2MOD UT2SM2 UT2REN | UT2TB8 UT2RB8 UT2TT UT2RT
eyt R/W R/W R/W R/W R/W R/W R/WO R/WO
=X DA 0 0 0 0 0 0 0 0
fr B iR

SN
[7:6] UT2MOD | 00: izl 0

01: 1
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10: #Ex 2
11: 503

(5]

UT28M2

BRI AE AN 2 LIS I
0: LB
1: ZHLEE

[4]

UT2REN

AT A BE
0: Afifige
1. f#RE

[3]

UT2TB8

K 2 S 3 AR AR 9 fr

[2]

UT2RB8

K 2 A3 TR AR 9 fir

[1]

UT2TI

Bl BB 58 P WA bR S AL
BE:

0: RAKAEKrgfF

Lo KA WFF

5:

0: i50

Lo RAETDWFE

(0]

UT2RI

BRI TE B B b A7
5

0: A KA BT[]

1 RAEFBE,

5:

0: 150

1 RAERBES,

10.4.2 UT2_DR (0x89)

fir 7 | e | s | a4 | 3 | 2 | 1 | o
ZFR UT2 DR
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
A LR ik
Rk /B
B B
5 RIENHE
[7:0] UT2 DR
VE: UART2 (BERZE 28 1 2 DN HAMAL . KIBE SRR, 7] LARI
RIERBWCEYG . RIEZh s HEE S NTIARE S, g b 28 H e i A
ReS N, DRI P AN 22 b as o] DA — AN kb i

10.4.3 UT2_BAUD (0x4042, 0x4043)

UT2__BAUDH(0x4042)

fr 15 14 13 12 11 | 10 | 9 | 8
2 H BAUD2 SEL | UART2 RX INV | UART2 TX INV | UART2IEN BAUD2[11:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
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UT2_BAUDL(0x4043)
o 7 6 | 5 | 4 | 3 [ 2 ] 1 ] o
kS BAUD2[7:0]
Syt R/W R/W R/W R/W R/W | R/W | RW | R/W
A 1 0 0 1 1 0 1 1
A B iR
AL RE
[15] BAUD2 SEL | 0: Afife
1: ffife
Rl A 8 R
[14] | UART2 RX_INV | 0: Affige
1: fifige
yoe-racikdita
[13] | UART2 TX INV | 0: Affife
1: fifige
UART2 B {5 &
[12] UART2IEN | 0: Afdge
1: fifige
WRERE
(1 o] BALD2 MRS = SYSCLK/(16/(1 + UT2_BAUD[BAUD2_SEL1))/(UT2_BAUD[BAUD2] + 1)
: i P42 9600, UT2 BAUD[BAUD SEL] = 0; I UT2 BAUD[BAUD2] =
(24M/16/9600/(1 + 0)) - 1 = 155, EJ%y 0x9B
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11 MDU

11.1 MDU &7t

MDU 2 /M5B T, W EkE) CPU fRIESEK R A . MDU fefitafeik, ik, =S
. ARIEPEPEEHAN PID 125, MDU MEHRT DALEAN [F] o e e A R Fr b 2 U A HLTH S A5 SR AN
T

11.2 MDU 4§31

MDU A4 DL R
B CREPITRE T
m R, > CPU fidH
B SRR IZ A

> 16 hIE SR
16 A 75 RiL (B HEERAF 1 17)
16 LTG5 I
32 11/16 7 TEFF 5 Brik
R JER AT
AR (sin/cos THEL)
RIED) s
PI/PID

YV V ¥V V VYV VYV V

11.3 MDU IjgEi5iBR

11.3.1 ##ERE

SERE[) MDU A fife:

1. i 8 MDU_CR[MDUMOD] 75474, %4 MDU iz Hi% s

2. GEANBHR RN RHE T, BB MDU_CR[MDUSTA], #%# MDU [\t %5, JE5) MDU
T

3. %4% MDU_CR[MDUBUSYfi# {375 0;

e

B 7EfH] MDU fi, 7EFCE MDU_CRIMDUSTALZ |, Mffif#ic HR U HAh B 45 O 5 A5

o
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11.3.2 iZHERER 1 (UkY 16 (IEFTSRE

24 MDU_CR[MDUMOD] = 000 i}, MDU Jiz 45 5/ % 1 B 16 A 75 ek, gk 11-1
Bz, 4 5lE MULX_MA AT MULX_MB 5\ 16 A0 755 5 E g B afedi. 45 R M RE 211

31 WA RTS8 LA —RARAR Y 32 A A A S HdE . 1Z8UEEE MULX_MC #2H.
R NM-1BEERER 1 ALK 16 A0A F7 5 RIEB N F A7 a1 & XL

PR TR MARHNE WMHPAS
MULx_MA ESA -
MULx MB TeHy -
MULx MC - et

11.3.3 16 (BT S ML

*yMDU_CR[MDUMOD] =001, MDUN16AIE /5%, Wk 11-2 fzw, 405l 1a MULX_MA
FTMULX_MB 5 X 16 A A 775 B aesiorige sl . 45 R MRS 2N 31 M A 77 580E . %3dE
it MULx_MC #5252,

R 1-2 16 FiAT 75 oA T H AR I

BT BAKIARE BMHBAE
MULx_MA e -
MULx_MB FeH -
MULx_MC - et

11.3.4 16 (LT SHFEE

*4MDU_CR[MDUMOD] =010}, MDUN16AI A5 IE, Wk 11-3 fw, 40l 1a MULX_MA
HTMULX_MB 5 X 16 A7 G 5 8 E vl sor e s . 45 RS RIN 32 fr LrF 58k . 28dE
it MULx_MC #5282,

R 11-3 16 fL TSR T A AR I

R T MARHNE WMHRNE
MULx MA e —
MULx_MB Feky -
MULx_MC - P

11.3.5 32 {ii/16 RIS

¥4 MDU_CR[MDUMOD] =011 I}, MDU 4 32 fi1/16 S FIEFF 5 ki, R 11-4 Fiow, 43511
DIVx_DA 1 DIVx_DB 5 A\ 32 i #iifr%. 16 frbp%i. 28R MRS 2N 32 M JERF5 Al 16 f7
TR TR %. miEd DIVx_DQ 38, #%usid DIVx_DR 2L,
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R -4 TR 5 BREEE AT A7 815 X

PR F AR MARAE WHEBHE
DIVx DA R -
DIVx DB T -
DIVx_DQ - [iE]
DIVx DR - KA
11.3.6 {KE@iEiRES

24 MDU_CR[MDUMOD] = 110 5}, MDU & LPF.

LPF 5 A

Hr,
i JEBJEKIEE
Yi-1: B IREIEBAE
K: BEBARE
Xic: Fri€BE

Yo =Yg + KX (X — Y1)

W 11-5 For, 4Rt E Yol E—REVEHAE Y1 8 32 MG R 550, FANE Xy 16 47
HRSHEE, 1B A K N 16 MARSHIE. LPFX.Y BA Yi-1, LPFX K BEA K, LPFx X BA
Xeo IBHGFN YL LPFx_Y B2H.

£ 11-5 LPF #i0 R &8s 18 X

Wm s BAKAE BWHHOAE
LPFx X X, -
LPFx K K -
LPFx Y Yier I,

11.3.7 4etFEEI(sin/cos i1H)

24 MDU_CR[MDUMOD] = 100 I}, MDU Jy8stzkife. Wil 11-1, Abbrbduls it ATE x-y Hlr R
(1155 cosiv Sini X NTE Xy #ll T (115> & coSov SiNo, X-y' Kt 5 x-y fll 6 FFE

ALFRER T A SN :
cos, = cos; X cos 6 — sin; X sin 6
sin, = cos; X sin 6 + sin; X cos 6
e, =4 siniJy O I, ARAREFEHRAZ R 1 DA cos; NIEAE I IERSZITHEL, THRAZN:

cos, =cos; X cos 0
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sin, =cos; X sin@

Sin,

sin, COS;

v

COS,

11-1 AR FRES e

W 11-6 s, HiNfE cosi sini O HE cosos SN N 16 it
5 N\ cosj

SCATx_RES1 0L, sinoifiit SCATx _RES2 i#HL.

R 116 HARRI B SR B A7 2 (18 X
BT

FU6815 65Q1

5% . 1 SCATx_COS
SCATx_SIN 5 A sinj, SCATx THE 5 A 6, i+5H 18 2| coso Ml sino. cos, i it

SCATx_COS

MARINE

SCATx_SIN

COS;

KA

SCATx_THE

Sin;
4

SCATx_RES1

SCATx_RES2

COS,

Sin,

11.3.8 RRIEYIEREY

*4 MDU_CR[MDUMOD] = 101 i}, MDU M IEV]Ri%k .

SRV e 0 SRR SN 1 IE AR SZAE v s R E A A . tH AN

U = /(Usin0)2 + (U cos )2

0= tan-1 <U sin 9)
Ucos @6
Hrp,
Usin®: [m & IE5% 77 &
UcosB: [aJ &R &
6: THE A E A
U: tHE R EEE
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R 11-7 Fos, A Ucos6. Usin® Flfiii{E U. 6 344 16 A 77545 . 11 SCATx_COS
5N Ucosf, SCATx_SIN S5 A\ Usin6, iTHHAE U Al 6. U iEid SCATXx_RES1 L, 6 it
SCATx_RES2 .

* 11-7 Atan H R 2 A8 10 & X

Bmsrien BMAKAE HHEAE

SCATx_COS Ucos 0 -

SCATx_SIN Usin 0

SCATx_RES1 - U

SCATx_RES2 - 0
11.3.9 PI/PID

11.3.9.1 PI/PID &7t

PUPID V4T 28 & —Fhkthiz bl as . MRARMmZER LG BRI md LR & 4 sl &, FdE
AT G AT . ERUIER RSih, TSR R AL B A%
Pl A5
Up =Ug_q + Kp X (Ey, — Ex_1) + Ki X Ey
PID 2 3:
Ug = Up—q + Kp X (B, — Ex_1) + Ki X Ey + Kd X (B, — 2 X Ex_q + Ex_3)

H,

Uk: 55 k ORUHS A B Fsil) &

Ura: 28 K- 1 IRTHE S H R 2

Ex: 55 K YN i 22 5

Er1, Ex2: 5B K-1. 58 k— 2 WHIN 22

Kp. Ki. Kd: W i#EhErtsl. o o /35

Uk ERAE A PIx_UKMAX(x 4 0 ~ 3), H/IME A Plx_UKMIN

11.3.9.2 PI/PID 4514

2 e CINY

XRZ A, AR E
SEH LR PIx_UK Ay 32 i
fEbREAN 0 Je i uE 5 45

11.3.9.3 PI/PID {#{Ei}iBB

1. PUPID #EZ A Fr Z5u 40061k, BCE Kp. Kiv Kd HIME BLA Uk oK/ ME

V2.0 94 www.fortiortech.com



= Fortior Tech

. URUBT FU6815 65Q1

2. BLEFF4 MDU_CRMDUMODA 111, Hauki@it & s 0. 1 o4 PIEE, i E
¥t 2. 34 PID #R; FlE MDU_CR[MDUSTA], iki#itH ot msh PUPID 4,
I %42 MDU_CR[MDUBUSY]H 1 1.

3. A#MHEEL MDU_CRIMDUBUSYIfZ, A O I #RiFESEMR, THE45 R PIx_UK o #5.

4. TR PIX_UK $RAGAE Rz il & .

BB PLKP REdER Y Q12, HRa A a a8 Q15
B Pix_UKFl1 PIx_EK1T BRIAA L — IR Ukl Exe 5 PIx_EK1 Fl Plx_UK 37T 584 T o 2s

FRRHUE
B DS PSR, £ PLEHE SR ESEOMIMGI T UOEHSH. WA ARSI T
PIx_KP = KP; HI¥1IE Kp
PIx_KI = KI; IRIEAL Ki
PIx_KD = KD; IR Kd
PIx_UKMAX = UKMAX; & T INEN
Plx_UKMIN = UKMIN; IR gEAk S H e/ ME
PIx_EK1 = X; IRIEAY, Exr
PIx_UKH = Y1; W16 Uk 175 16 £z
Plx_UKL =Y2; IRIAEAL Uk IRIAIG 16 437
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11.4 MDU F1F=8

11.4.1 MDU_CR (0xC1)

[0A

7

1

K

MDUBUSY

MDUSTA

MDUMOD

Hird

R

R/W R/

W R/W

R/W

R/W

R/W

R/W

pE0A N

0

0 0

0

0

0

£z

By

iR

[7]

MDUBUSY

MDU T4 AL

24 MDU_CR[6:3]"5 NHF, MDU j5h, ZALE 1 EE MDU 5% A

[6:3]

MDUSTA

B & MDU g TH S TE, A7 DUAS eIk, 0 AL B LU FAH ML T 2

JR BT,

MDU ¥ 46 TAE

0001: J& ST 0
0010: 5 FHHE T 1
0100: & A& T 2
1000: J7 i E#IC 3

MDU A5 ik %

000: IZHLERIER 1AL 16 76 775 9
001: IBHELERABAN 16 AL H 75 Tk
010: 16 AL ICHF 53k

[2:0]

MDUMOD

011:
100:
101:
110:
111:

32 fi7/16 ST 5 i
ApFRFE R (sin/cos 1)
S IEV] BR AL
RIE P o
PI. PID, PI F1PID (R TFH R ceE, THEEIT 0. 1 I
PI#E30, 58I 2. 3 %45 PID Ak

11.4.2 MULO_MA (0xOFAO0, 0xOFA1)

MULO_MAH(0xOFAO)

fir 15 | 14 | 13 | 12 [ 11 | 10 | 9 [ 8
HHR MULO_MA[15:8]

FA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
MULO MAL(0xOFA1)

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

SRR MULO_MA[7:0]

Byt 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
fr LR iR

[15:0] MULO MA MULO 1) A $dls 39 /748, N TRiL bk ek
11.4.3 MULO_MB (0xOFA2, 0xOFA3)

MULO_MBH(0x0FA2)

VA 15 | 14 | 13 | 12 | u | 1w | 9 [ 8
E4 MULO_MB[15:8]

HAY 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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MULO_MBL(0x0FA3)
L 7 | 6 | 5 | a4 | 3 2 1 0
R MULO_MB[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A g4 iR
[15:0] MULO MB MULO [¥) B $dl 27 f7 48,  ATRiL I3
11.4.4 MULO_MC (0xO0FA4, 0x0FA5, 0xOFA6, 0x0FA7)
MULO_MCHH(OxOFA4)
Az 31 | 3 | 29 | 28 | 21 | 2 25 24
R MULO_MC[31:24]
Byt 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
MULO_MCHL(0xOFA5)
o 23 | 22 [ 21 | 20 | 19 | 18 17 16
R MULO_MC[13:16]
gy R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MULO_MCLH(0xOFA6)
Az 15 | 14 [ 13 | 12 | 1 [ 10 9 8
KR MULO MC[15:8]
FKA R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
MULO_MCLL(0xOFA7)
fr 7 | 6 | 5 | 4 | 3 2 1 0
SRR MULO MC[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
fir £ iR
[31:0] MULO MC | MULO FJ3fFH, MULO MCH A& 16 fi7, MULO MCL A 16 fif
11.4.5 MUL1_MA (0x0F98, 0x0F99)
MUL1 MAH(0xOF98)
o 15 | 14 | 13 | 12 [ 11 | 10 9 8
L FK MUL1 MA[15:8]
HKA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MUL1 MAL(0x0F99)
fr 7 | 6 E 4 3 | 2 1 0
2 FR MUL1 _MA[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL E2 iR
[15:0] MULL MA | MULL f) A Bda a7 feds, NaREERE
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11.4.6 MUL1_MB (0x0F9A, 0x0F9B)

MUL1_ MBH(0xOF9A)
DA 15 | 14 | 13 | 12 | 1 10 9 | 8
4 HR MUL1 MB[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
MUL1 MBL(0xOF9B)
fir 7 | 6 | 5 | 4 | 3 2 1 | o0
B4 MUL1 MB[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
iz LR iR
[15:0] MUL1 MB | MUL1 ) B #2748, NIRIERIREL
11.4.7 MUL1_MC (0x0F9C, 0xO0F9D, 0xOF9E, 0x0F9F)
MUL1 MCHH(0xOF9C)
Az 31 | 30 | 29 | 28 | 21 26 25 | 24
R MUL1 MC[31:24]
Byt 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
MUL1_ MCHL(0xOF9D)
o 23 | 22 | 21 | 20 | 19 18 17 | 16
HHR MUL1_MC[23:16]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MUL1 MCLH(0xOF9E)
VA 15 | 14 | 13 | 12 | 1 10 9 | 8
KR MUL1 MC[15:8]
FKA 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
MUL1 MCLL(0xOF9F)
fr 7 | e | 5 | 4 | 3 2 1 | o
AR MUL1 MC[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A E4S iR
[31:0] MUL1 MC | MUL1 f¥J3AH, MUL1 MCH A& 16 f7, MULL MCL M 16 fi7
11.4.8 MUL2_MA (0x0F40, 0x0F41)
MUL2_MAH(0xOF40)
Az 15 14 | 13 | 12 | 1 10 9 | 8
L FK MUL2 MA[15:8]
HKA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
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MUL2 MAL(0xOF41)
e 7 | 6 | 5 | 4 | 3 2 1 [ o
K HR MUL2 MA[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
p=ROKE] 0 0 0 0 0 0 0 0
(DA B iR
[15:0] MUL2Z MA | MUL2 [) A BR 251738, AaRIER B
11.4.9 MUL2_MB (0x0F42, 0x0F43)
MUL2_MBH(0xOF42)
Az 15 14 | 13 | 12 | 1 10 9 8
K HR MUL2 MB[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LA 0 0 0 0 0 0 0 0
MUL2_MBL(0x0F43)
fr 7 6 5 | 4 | 3 2 1 0
R MUL2_MB[7:0]
gy R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A B iR
[15:0] MUL2 MB | MUL2 [¥) B #dl ar f7a%, NIRIL NIl %L
11.4.10 MUL2_MC (0x0F44, 0x0F45, 0x0F46, 0x0F47)
MUL2 MCHH(0xOF44)
fir 31 30 29 28 27 26 25 24
HHR MUL2 _MC[31:24]
HKA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MUL2 MCHL(0xOF45)
(VA 23 22 21 | 20 | 19 18 17 16
B4 MUL2 MC[23:16]
FKH R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MUL2_ MCLH(0x0F46)
o 15 14 13 | 12 | 1 10 9 8
S FK MUL2 MC[15:8]
R R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MUL2 MCLL(0xOF47)
bz 7 6 5 | 4 | 3 2 1 0
R MUL2_MC[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL E iR
[31:0] MUL2 MC | MUL2 (9342, MUL2 MCH A& 16 fi7, MUL2 MCL A& 16 fr
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11.4.11 MUL3_MA (0xOF38, 0xOF39)

MUL3_MAH(0xOF38)
DA 15 | 14 | 13 | 12 | 1 10 9 8
B MUL3 MA[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
MUL3_MAL(0x0F39)
fir 7 | 6 | 5 | 4 | 3 2 1 0
B4 MUL3 MA[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
iz LR iR
[15:0] MUL3 MA | MUL3 f) A B 25 47 &%, NIRILH B AL
11.4.12 MUL3_MB (0x0F3A, 0x0F3B)
MUL3_MBH(0xOF3A)
Az 15 | 14 | 13 | 12 | 1 10 9 8
K HR MUL3 MB[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
MUL3_MBL(0xOF3B)
e 7 | 6 | 5 | 4 | 3 2 1 0
HHR MUL3_MB[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0
(A £ iR
[15:0] MUL3 MB | MUL3 [ B 3l 27 47 4%, iM%
11.4.13 MUL3_MC (0x0F3C, 0x0F9D, 0x0F3E, 0x0f3F)
MUL3_MCHH(0xOF3C)
i 31 | 30 | 29 | 28 | 27 26 25 24
R MUL3_MC[31:24]
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
MUL3_MCHL(0xOF3D)
[0A 23 | 22 | a1 20 19 18 17 16
R MUL3 _MC[23:16]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MUL3_MCLH(0xOF3E)
Az 15 | 14 | 138 | 12 | 1 10 9 8
S FK MUL3_MC[15:8]
R 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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MUL3_MCLL(0xOF3F)
e 7 | 6 | 5 | 4 | 3 | 2 1 0
R MUL3 MC[15:8]
e R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(DA g4 iR
[31:0] MUL3 MC MUL3 HI3RAH, MUL3 MCH N7 16 fi7, MUL3 MCL A% 16 fir
11.4.14 DIVO_DA (0x0F8C, 0xOF8D, 0xOF8E, 0x0F8F)
DIVO_DAHH(0xOFS8C)
Az 31 | 30 | 29 | 28 | 21 | 26 25 24
R DIVO DA[31:24]
Byt 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
DIVO_DAHL(0xOF8D)
fr 23 | 22 | 21 | 20 | 19 | 18 17 16
4R DIVO DA[23:16]
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
DIVO DALH(0xOFSE)
Az 15 | 14 | 13 | 12 | 1 [ 10 9 8
KR DIVO DA[15:8]
FKA R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
DIVO_DALL(0xOFSF)
fir 7 | e | 5 | 4 | 3 | 2 1 0
AR DIVO DA[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
fir £ iR
[31:0] DIVO DA | DIVO 452 %k, DIVO DAH A& 16 iz, DIVO DAL N1 16 fir
11.4.15 DIVO_DB (0x0F90, 0x0F91)
DIVO_DBH(0x0F90)
o 15 14 | 13 | 12 | 1 | 10 9 8
S HR DIVO DB[15:8]
HKA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIVO DBL(0x0F91)
fr 7 6 | 5 | 4 3 | 2 1 0
2 FR DIVO DB[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL £ 7 iR
[15:0] DIVO DB | DIVO ) B 45 &5 1728, NERIEHIFREL
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11.4.16 DIV0O_DQ (0x0F92, 0x0F93, 0x0F94, 0x0F95)

DIVO DQHH(0x0F92)
DA 31 | 3 | 29 | 28 | 21 26 25 24
LR DIVO DQ[31:24]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DIVO DQHL(0x0F93)
fir 23 | 22 | 21 | 20 | 19 18 17 16
4R DIVO DQ[23:16]
e R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DIVO DQLH(0x0F94)
e 15 | 14 | 13 12 11 10 9 8
5 DIVO DQ[15:8]
HKM R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIVO DQLL(0x0F95)
Az 7 | 6 | 5 | 4 | 3 2 1 0
4 R DIVO DQ[7:0]
KM R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
fir E4 iR
[31:0] | DIVO DQ[31:0] | DIVO 7%, DIVO DQH A 16 fiz, DIVO DQL A% 16 fif
11.4.17 DIVO_DR (0x0F96, 0x0F97)
DIVO DRH(0x0F96)
(VA 5 | 14 [ 13 | 12 | 1 10 9 8
HHR DIVO DR[15:8]
ey 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
DIVO DRL(0x0F97)
AR DIVO DR[7:0]
(A 7 6 5 4 3 2 1 0
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A E4S iR
[15:0] DIVO DR | DIVO 4%k
11.4.18 DIV1_DA (0x0F80, 0x0F81, 0x0F82, 0x0f83)
DIV1 DAHH(0xOF80)
Az 3. | 30 | 29 | 28 | a1 26 25 24
S FK DIV1 DA[31:24]
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
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DIV1 DAHL(0xOF81)
fir 23 22 2t [ 20 [ 19 18 | 11 [ 18
R DIV1 _DA[23:16]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
DIV1 DALH(0xOF82)
DA 15 14 13 | 12 | 1 10 | 9 | 8
4 HR DIV1 DA[15:8]
Ay 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
DIV1 DALL(0xOF83)
fir 7 6 5 | 4 | 3 2 | 1 | o
R DIV1 DA[7:0]
FAY R/W R/W R/W R/W R/W R/W R/W R/W
LEDAE] 0 0 0 0 0 0 0 0
iz g iR
[31:0] DIVI DA | DIV1 H#%k:%, DIV1 DA i 16 7, DIVI DA N1% 16 £f

11.4.19 DIV1_DB (0x0F84, 0x0F85)

DIV1 DBH(0x0F84)
Az 15 14 13 | 12 | 1 10 | 9 | 8
KR DIV1 DB[15:8]
ey 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
DIV1 DBL(0x0F85)
i 7 6 5 | 4 | 3 2 | 1 | o
SRR DIV1 DB[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0
fir £ iR
[15:0] | DIVI DB | DIVI f¥) B ¥cfii %5 fras, NERIEMIEREK
11.4.20 DIV1_DQ (0x0F86, 0x0F87, 0x0F88, 0x0F89)
DIV1 DQHH(0xOF86)
VA 31 30 29 | 28 | 21 26 | 25 | 24
S HR DIV1_DQ[31:24]
HKA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV1 DQHL(0xOF87)
iz 23 22 21 | 20 | 19 18 | 17 | 16
AR DIV1_DQ[23:16]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV1 DQLH(0xOF88)
[0A 15 14 13 | 12 | 1 10 | 9 [ 8
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4 HR DIV1 DQ[15:8]

e 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
DIV1 DQLL(0x0F89)

Az 7 6 | 5 | 4 | 3 | 2 1 | o0

B DIV1_DQ[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
(A R iR
[31:0] DIV1 DQ | DIVI AR, DIVI DQH A& 16 £7, DIVI DQL MK 16 fif
11.4.21 DIV1_DR (0x0F8A, 0x0F8B)
DIV1 DRH(0xOF8A)
Az 15 14 | 13 | 12 | 1 | 10 9 | 8
KR DIV1 DR[15:8]

KM R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
DIV1 DRL(0OxOF8B)

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

R DIV1 DR[7:0]
Byt 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
fir E4s iR
[15:0] DIVI DR | DIV K43k
11.4.22 DIV2_DA (0x0F2C, 0x0F2D, 0x0F2E, 0x0F2F)
DIV2 DAHH(0xO0F2C)
(VA 31 30 | 29 [ 28 | 21 | 2 25 | 24
SRR DIV2 DA[31:24]

Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV2 DAHL(0xOF2D)

i 23 22 | 21 | 20 | 19 [ 18 17 | 16

R DIV2 DA[23:16]

HKM R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV2 DALH(0xOF2E)

[0A 15 14 | 13 | 12 | 11 | 10 9 | 8

S HR DIV2 DA[15:8]

HKM R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV2 DALL(0xOF2F)

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

S HR DIV2 DA[7:0]
R R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A £ iR
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| [31:0] | DIV2 DA |DIV2 HIgEERE, DIV2 DA A 16 A7, DIV2 DA NAK 16 fir

11.4.23 DIV2_DB (0x0F30, 0x0F31)

DIV2 DBH(0x0F30)
e 15 14 13 | 12 | 11 | 10 | 9 8
R DIV2 DB[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DIV2 DBL(0x0F31)
DA 7 6 5 | 4 | 3 [ 2 | 1 0
kS DIV2 DB[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EKLEN 0 0 0 0 0 0 0 0
(A B4 iR
[15:0] DIV2 DB | DIV2 [¥) B ¥(#l %7 f7 45, ABRIERIFREL
11.4.24 DIV2_DQ (0x0F32, 0x0F33, 0x0F34, 0x0F35)
DIV2 DQHH(0xOF32)
e 31 30 29 | 28 | 21 | 26 | 25 24
kS DIV2 DQ[31:24]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EKLEN 0 0 0 0 0 0 0 0
DIV2 DQHL(0xOF33)
i 23 22 21 | 20 | 19 [ 18 | 17 16
4R DIV2_DQ[23:16]
FKA 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
DIV2 DQLH(0xOF34)
(VA 15 14 13 | 12 | 11 | 10 | 9 8
2R DIV2 DQ[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
EX0KEN 0 0 0 0 0 0 0 0
DIV2 DQLL(0xOF35)
i 7 6 5 | 4 3 | 2 | 1 0
2 FR DIV2 DQ[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL £ 7 iR
[31:0] DIV2 DQ | DIV2 [#175, DIV2 DQH J9i& 16 fi7, DIV2 DQL A1 16 fir
11.4.25 DIV2_DR (0x0F36, 0x0F37)
DIV2 DRH(0x0F36)
fr 15 14 13 | 12 | 11 | 10 [ 9 8
R DIV2 DR[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
=XAEN 0 0 0 0 0 0 0 0
DIV2 DRL(0x0F37)
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DA 7 6 | 5 [ a4 | 3 | 2 1 0
KR DIV2 DR[7:0]
HA 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
(DA g4 iR
[15:0] DIV2 DR | DIV2 (4%
11.4.26 DIV3_DA (0x0F20, 0x0F21, 0x0F22, 0x0F23)
DIV3 DAHH(0xOF20)
[0A 31 30 | 29 | 28 | 21 | 26 25 24
R DIV3 DA[31:24]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV3 DAHL(0xOF21)
fr 23 22 | 21 | 20 | 19 [ 18 17 16
SR DIV3 DA[23:16]
gy R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
DIV3 DALH(0xO0F22)
Az 15 14 | 13 | 12 | 11 | 10 9 8
K HR DIV3 DA[15:8]
Byt 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
DIV3 DALL(0xO0F23)
fir 7 6 | 5 4 3 | 2 1 0
A DIV3 DA[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A £ iR
[31:0] DIV3 DA | DIV3 HI#%k%, DIV3 DAH A 16 £7, DIV3 DAL AKX 16 fif
11.4.27 DIV3_DB (0x0F24, 0x0F25)
DIV3 DBH(0x0F24)
fr 15 14 | 13 | 12 | 1 | 10 9 8
R DIV3 DB[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV3 DBL(0x0F25)
[0A 7 6 | 5 [ & | 3 | 2 1 0
R DIV3 DB[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL E2 iR
[15:0] DIV3 DB | DIV3 [ B #da &7 fids, ABRIEMEREL
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11.4.28 DIV3_DQ (0x0F26, 0x0F27, 0x0F28, 0x0F29)

DIV3_DQHH(0x0F26)

DA 31 30 29 | 28 | 21 | 2 25 24
4 HR DIV3 DQ[31:24]
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DIV3_ DQHL(0xO0F27)
fir 23 22 21 [ 20 | 19 | 18 17 16
AR DIV3 DQ[23:16]
HA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DIV3_DQLH(0x0F28)
e 15 14 13 | 12 11 | 10 9 8
KR DIV3 DQ[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAEN 0 0 0 0 0 0 0 0
DIV3 DQLL(0x0F29)
Az 7 6 5 | 4 | 3 | 2 1 0
2R DIV3 DQL7:0]
gy R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
fir By iR
[31:0] DIV3 DQ | DIV3 [#I75§, DIV3 DQH J9i 16 fi7, DIV3 DQL A1k 16 fir
11.4.29 DIV3_DR (0x0F2A, 0x0F2B)
DIV3 DRH(0xOF2A)
(VA 15 14 13 | 12 | 1 10 9 8
A DIV3 _DR[15:8]
ey 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
DIV3 DRL(0x0F2B)
A 7 6 5 | & | 3 2 1 0
AR DIV3 DR[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A E4S iR
[15:0] DIV3 DR | DIV3 4%k
11.4.30 SCATO0_COS (0x0F16, 0x0F17)
SCATO COSH(0xO0F16)
Az 15 14 13 [ 12 | 1 10 9 8
4R SCATO_C0S[15:8]
HKA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
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SCATO_COSL(0x0F17)
A 7 6 | 5 [ 4 | 3 2 1 | o
R SCATO COS[15:8]
HAY 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
(DA g4 iR
[15:0] | SCATO_COS | SCATO HijG SIN/COS. ATAN Bizff] COS i A\
11.4.31 SCATO_SIN (0x0F18, 0x0F19)
SCATO_SINH(0xOF18)
Az 15 14 | 13 | 12 | 1 10 9 | 8
R SCATO_SIN[15:8]
A 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
SCATO_SINL(0x0F19)
fir 7 6 | 5 [ 4 | 3 2 1 [ o
k4 SCATO_SIN[7:0]
KM R/W R/W R/W R/W R/W R/W R/W R/W
EKLEN 0 0 0 0 0 0 0 0
(A E4s iR
[15:0] | SCATO SIN | SCATO EE7T SIN/COS. ATAN BEzX[#) SIN #i A\
11.4.32 SCATO0_THE (0x0F1A, 0x0F1B)
SCATO THEH(OxXOF1A)
fir 15 14 | 13 | 12 | 1 10 9 | 8
HHR SCATO _THE[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
SCATO THEL(0xOF1B)
VA 7 6 | 5 [ 4 | 3 2 1 [ o
EAS SCATO THE[7:0]
FA R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
(A E4S iR
[15:0] | SCATO_THE | SCATO ¥.5¢ SIN/COS #{(¥) THE i A\
11.4.33 SCAT0_RES1 (0x0F1C, 0x0F1D)
SCATO_RES1H(0xOF1C)
A 15 14 | 13 | 12 | 1 10 9 | 8
R SCATO RES1[15:8]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
SCATO RESIL(0xOF1D)
A 7 6 | 5 | 4 | 3 2 1 [ o
4 FR SCATO_RES1[7:0]
A R/W RW | RW [ RW | RN R/W RV | RW
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ShifE | 0 o | o | o | o | o 0o | o
fr &R iR
[15:0] | SCATO RES1 | SCATO BEyG SIN/COS iz COS #i, ATAN R UH
11.4.34 SCAT0_RES2 (0xOF1E, 0xOF1F)
SCATO RES2H(0xOF1E)
DA 15 14 | 13 [ 12 [ 1 [ 10 9 | 8
ZFR SCATO RES2[15:8]
A 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
SCATO RES2L(0xOF1F)
Az 7 6 | 5 | 4 | 3 | 2 1 [ o
2R SCATO RES2[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
(A B £
[15:0] | SCATO RES2 | SCATO HyG SIN/COS A=A SIN #rH, ATAN #2210 %
11.4.35 SCAT1_COS (0x0F0C, 0x0FO0D)
SCAT1 _COSH(0x0F0C)
Az 15 14 | 13 | 12 | 1 | 10 9 | 8
2R SCAT1 CO0S[15:8]
R R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
SCAT1_COSL(0xOFOD)
fir 7 6 | 5 | 4 | 3 | 2 1 | o
2 SCAT1 CO0S[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
YA &R Eiipuy
[15:0] | SCAT1_COS | SCAT1 *#.7G SIN/COS. ATAN #z([H) COS Fa A
11.4.36 SCAT1_SIN (0xOFOE, 0xOFOF)
SCAT1_SINH(0xOFOE)
fr 15 14 | 13 | 12 | 1 | 10 9 | 8
LR SCAT1 SIN[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
SCAT1_SINL(0xOFOF)
bz 7 6 | 5 | 4 | 3 | 2 1 | o
A FK SCAT1_SIN[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
=RA N 0 0 0 0 0 0 0 0
AL B Eip
[15:0] | SCAT1 SIN | SCAT1 ®7% SIN/COS. ATAN Bz SIN %A
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11.4.37 SCAT1_THE (0x0F10, 0x0F11)

SCAT1_THEH(0xO0F10)
DA 5 | 14 | 13 | 12 | 11 | 10 9 8
4 HR SCAT1 THE[15:8]
57 R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
SCAT1 THEL(0xOF11)
Az 7 | 6 | s | 4 | 3 | 2 1 0
B4 SCAT1_THE[7:0]
HA 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
iz LR Eiipy
[15:0] | SCAT1 THE | SCATI ¥yt SIN/COS #E= THE #i A
11.4.38 SCAT1_RES1 (0x0F12, 0x0F13)
SCAT1 RESIH(0xOF12)
Az 5 | 14 | 13 | 12 [ 1 | 10 9 8
B4 SCAT1 RES1[15:8]
Bt} R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
SCAT1 RESIL(0xOF13)
VA 7 | 6 [ 5 [ 4 | 3 | 2 1 0
2R SCAT1 RES1[7:0]
Bt} R/W R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0
(A £ iR
[15:0] | SCAT1_RES1 | SCAT1 ¥yt SIN/COS BEx[#) COS Hrtt, ATAN R U
11.4.39 SCAT1_RES2 (0x0F14, 0x0F15)
SCAT1 RES2H(0xOF14)
i 5 | 14 | 13 | 12 | 1 | 10 9 8
ZFR SCAT1 RES2[15:8]
Bt} R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
SCAT1 RES2L(0xOF15)
hr 7 | e | 5 [ 4 | 3 | 2 1 0
ki SCAT1 RES2[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL E2 iR
[15:0] | SCAT1_RES2 | SCATI1 H.7T SIN/COS #=H SIN %yt , ATAN #5311 0% H
11.4.40 SCAT2_COS (0x0F02, 0x0F03)
SCAT2_COSH(0x0F02)
DA 15 | 14 | 13 | 12 | 11 | 10 9 8
B4 SCAT2 CO0S[15:8]
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A R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
SCAT2_COSL(0x0F03)
Az 7 | & [ 5 [ 4 | 3 | 2 | 1 | o

ZFR SCAT2_C0S[7:0]

A R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0

AL B iR

[15:0] | SCAT2_COS | SCAT2 .yt SIN/COS. ATAN Biz{[¥) COS fii A

11.4.41 SCAT2_SIN (0x0F04, 0xOF05)

SCAT2_SINH(0x0F04)

Az 5 | 14 | 13 | 12 | 11 | 1w | 9 | 8
ZFR SCAT2 SIN[15:8]
gy R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
SCAT2_SINL(0x0F05)
e 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
R SCAT2 SIN[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
fir £ i iR
[15:0] | SCAT2 SIN | SCAT2 Hju SIN/COS. ATAN #=[¥) SIN i A

11.4.42 SCAT2_THE (0x0F06, 0x0F07)

SCAT2_THEH(0x0F06)

fr 15 | 14 | 13 | 12 | 1 | 10 | 9 | 8
SRR SCAT2 THE[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
SCAT2 THEL(0x0F07)
i 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
HHR SCAT2_THE[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL E2 iR
[15:0] | SCAT2 THE | SCAT2 Hijt SIN/COS Bz ) THE % A

11.4.43 SCAT2_RES1 (0x0OF08, 0x0OF09)

SCAT2 RES1H(0xOF08)
fr 5 | 14 | 13 | 12 | 1 [ 1w | 9 | 8
4R SCAT2 RES1[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAfE 0 0 0 0 0 0 0 0
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SCAT2 RES1L(0x0F09)
A 7 6 | 5 | 4 | 3 | 2 1 | 0
B4 SCAT2 RES1[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(DA g4 iR
[15:0] | SCAT2 RESI | SCAT2 Hijr SIN/COS Bz COS %, ATAN A=K U %
11.4.44 SCAT2_RES2 (0x0F0A, 0x0F0B)
SCAT2 RES2H(0x0F0A)
Az 15 14 | 13 | 12 | 11 [ 10 9 | 8
B4 SCAT2 RES[15:8]
HH 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
SCAT2_RES2L(0xOFOB)
fir 7 6 | 5 | 4 | 3 | 2 1 | o
R SCAT2 RES[7:0]
FH R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A E4s iR
[15:0] | SCAT2 RES2 | SCAT2 Ha7T SIN/COS Bizf#) SIN #ith, ATAN £z 0% +
11.4.45 SCAT3_COS (0x0EF8, 0x0EF9)
SCAT3_COSH(OxOEFS)
fir 15 14 | 13 | 12 | 1 | 10 9 | 8
HHR SCAT3_CO0S[15:8]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
SCAT3_COSL(0x0EF9)
(VA 7 6 | 5 | 4 | 3 | 2 1 [ o
EAS SCAT3 COS[7:0]
FA R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
(A E4S iR
[15:0] | SCAT3 COS | SCAT3 75 SIN/COS. ATAN #ExXfr) COS Hy A
11.4.46 SCAT3_SIN (0x0EFA, 0x0EFB)
SCAT3_SINH(0xXOEFA)
[0A 15 14 | 13 | 12 | 11 | 10 9 | 8
R SCAT3_SIN[15:8]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
SCAT3_SINL(OxOEFB)
A 7 6 | 5 | 4 | 3 | =2 1 [ o
4 FR SCAT3 SIN[7:0]
KA R/W RW | RW | RW | RW | R RW | R
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ShifE | 0 0 | 0 | o | o | o | o 0
YA B iR
[15:0] | SCAT3 SIN | SCAT3 BT SIN/COS. ATAN BEzU[r SIN #iy A
11.4.47 SCAT3_THE (0x0EFC, 0x0EFD)
SCAT3_THEH(0xXOEFC)
DA 15 14 | 13 | 12 | 1 | 10 | 9 8
R SCAT3 THE[15:8]
KA 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
SCAT3_THEL(OxOEFD)
Az 7 6 | 5 [ 4 | 3 | 2 | 1 0
SR SCAT3_THE[7:0]
H R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
(A B £
[15:0] | SCAT3 THE | SCAT3 .51 SIN/COS #== ) THE % A\
11.4.48 SCAT3_RES1 (0x0EFE, 0x0EFF)
SCAT3_RES1H(0xOEFE)
Az 15 14 | 13 | 12 [ 1u [ 10 | 9 8
R SCAT3 RES1[15:8]
Syt 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
SCAT3_RESI1L(0xOEFF)
fir 7 6 | 5 | 4 | 3 | 2 | 1 0
SR SCAT3_RES1[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
YA &R Eiipuy
[15:0] | SCAT3 RES1 | SCAT3 ¥iyG SIN/COS K= COS %itl, ATAN B XU %H
11.4.49 SCAT3_RES2 (0x0F00, 0x0F01)
SCAT3_RES2H(0x0F00)
fr 15 | 14 | 13 [ 12 | 1 | 10 | 9 8
4R SCAT3 RES[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
SCAT3 RES2L(0x0F01)
bz 7 | 6 | 5 | 4 | 3 | 2 [ 1 0
A FK SCAT3_RES[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
=RA N 0 0 0 0 0 0 0 0
AL B Eipu
[15:0] | SCAT3 RES2 | SCAT3 FAjr SIN/COS BEzUf) SIN #Ht, ATAN B 0%
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11.4.50 LPFO0_K (0xOFDO, 0x0FD1)

LPFO_KH(0xOFDO)
A 15 | 14 | 13 | 12 | 1 10 9 8
B LPFO K[15:8]
HH 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
LPFO_KL(0xOFD1)
A 7 | 6 | 5 | 4 [ 3 2 1 0
B4 LPFO_K[7:0]
HAY 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
g iR
[15:0] | LPFO K[15:0] | LPFO i K %y A\
11.4.51 LPF0_X (0xOFD2, 0x0FD3)
LPFO_XH(0xOFD2)
Az 15 | 14 [ 13 [ 12 [ 1 10 9 8
R LPFO X[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
LPFO_XL(0xOFD3)
VA 7 | e | 5 | 4 | 3 2 1 0
HHR LPFO_X[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0
(A £ iR
[15:0] | LPFO X[15:0] | LPFO [ X %I\
11.4.52 LPFO0_Y (0x0FD4, 0xOFD5, 0xOFD6, 0x0FD7)
LPFO_YHH(0x0FD4)
fir 31 30 | 20 | 28 | 21 26 25 24
R LPFO_Y[31:24]
HAY 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
LPFO_YHL(0x0FD5)
A 23 22 | 21 | 20 | 19 18 17 16
b LPFO_Y[23:16]
HA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
LPFO_YLH(0xOFD6)
VA 15 14 | 13 | 12 | 1 10 9 8
b LPFO_Y[15:8]
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
LPFO_YLL(0x0FD7)
fr 7 6 | 5 | 4 | 3 2 1 0
B4 LPFO_Y[7:0]
KA R/W RW | RW | RW | RW R/W R/W R/W
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Shr | 0 0 | o | o | o 0 o | o
fr B iR

LPFO HIG1% 27 A7 7 3 N\ g HH P 2%
[31:0] | LPFO_Y[31:0] | A% : LPFO_Y..

fith A2 LPFO_Y,

11.4.53 LPF1_K (0x0FC8, 0x0FC9)
LPF1_KH(OxOFC8)

A 15 14 | 13 | 12 | u 10 9 | 8
4 HR LPF1 K[15:8]

St R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
LPF1_KL(0xOFC9)
fr 7 6 | 5 | a4 [ 3 2 1 [ o

SR LPF1 K[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
AR 0 0 0 0 0 0 0 0
By £
[15:0] | LPF1 K[15:0] | LPF1 fiJ K i\
11.4.54 LPF1_X (0xOFCA, 0x0FCB)
LPF1_XH(OxOFCA)
fr 15 4 [ 13 | 12 | 1 10 9 8
SRR LPF1 X[15:8]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
DA (=N 0 0 0 0 0 0 0 0
LPF1_XL(0xOFCB)
fir 7 6 | 5 | 4 | 3 2 1 | o
SR LPF1 X[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
Az B Eiip
[15:0] | LPF1_X[15:0] | LPF1 [ X #\
11.4.55 LPF1_Y (0xOFCC, 0x0FCD, 0x0FCE, 0xOFCF)
LPF1_YHH(0xOFCC)
A 31 30 | 20 | 28 | 21 26 25 24
LR LPF1 Y[31:24]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
LPF1_YHL(0xOFCD)
fr 23 22 | 21 | 20 | 19 18 17 16

A FK LPF1 Y[23:16]

St R/W R/W R/W R/W R/W R/W R/W R/W
R[] 0 0 0 0 0 0 0 0
LPF1_YLH(0xOFCE)
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DA 15 14 [ 13 | 12 | u 10 | 9 | 8
R LPF1_Y[15:8]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
LPF1 YLL(0xOFCF)
hr 7 | 6 | 5 | 4 | 3 2 | 1 | o
2. F LPF1 Y[7:0]
H A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
(A b4 Eiip%
LPF1 T 1% 35 47 a5 I N i A 25
[31:0] | LPFL_Y[31:0] | #I A% : LPFL Y,
N2 LPRL Y,
11.4.56 LPF2_K (0x0F78, 0x0F79)
LPF2_KH(0xOF78)
fir 15 | 1 | 13 | 12 | 1 10 | 9 | 8
R LPF2_K[15:8]
FH 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
LPF2 KL(0xOF79)
fr 7 6 | 5 | 4 | 3 2 | 1 | o
R LPF2 K[7:0]
FA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A ZHR iR
[15:0] | LPF2 K[15:0] | LPF2 [} K I\
11.4.57 LPF2_X (0x0F7A, 0x0F7B)
LPF2 XH(0xOF7A)
fr 15 4 | 13 [ 12 | 1 10 [ 9 | 8
R LPF2_X[15:8]
FA 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
LPF2 XL(0xOF7B)
fr 7 6 | 5 | 4 [ 3 2 | 1 | o
4 LPF2_X[7:0]
HH 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
r £ iR
[15:0] | LPF2 X[15:0] | LPF2 i X i\
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11.4.58 LPF2_Y (0x0F7C, 0x0F7D, 0xOF7E, 0xOF7F)

LPF2_YHH(0xOF7C)
A 31 30 | 29 28 27 26 25 24
4 HR LPF2 Y[31:24]
S| 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
LPF2_ YHL(0xOF7D)
L 23 | 22 | 21 [ 2 19 18 17 16
R LPF2_Y[23:16]
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
LPF2_ YLH(0xOF7E)
fr 15 4 | 13 | 12 | 1 10 9 8
R LPF2_Y[15:8]
Byt 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
LPF2 YLL(0OxOF7F)
fr 7 6 | 5 | 4 | 3 2 1 0
KR LPF2 Y[7:0]
gy R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
By iR
LPF2 HLIGIZ AT A7 o D5 AN H
[31:0] | LPF2_Y[31:0] | fI NN Z: LPF2_ Yy,
A A LPF2 Y,
11.4.59 LPF3_K (0x0F70, 0x0F71)
LPF3_KH(0xOF70)
hr 15 | 14 | 13 | 12 | 1 10 9 8
KR LPF3_K[15:8]
FKH R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
LPF3 KL(0xOF71)
L 7 | 6 | 5 | 4 3 2 1 0
4 LPF3_K[7:0]
R 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
r £ iR
[15:0] | LPF3 K[15:0] | LPF3 i K #i A\
11.4.60 LPF3_X (0x0F72, 0x0F73)
LPF3_XH(0xOF72)
A 15 | 14 | 13 | 12 | 1 10 9 8
L FK LPF3_X[15:8]
R 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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LPF3_XL(0xOF73)
L 7 | 6 | 5 | 4 | 3 | 2 1 | o
KR LPF3_X[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A g4 iR
[15:0] | LPF3 K[15:0] | LPF3 ffJ X %I\
11.4.61 LPF3_Y (0x0F74, 0x0F75, 0x0F76, 0x0F77)
LPF3_YHH(0x0F74)
A 31 | 3 | 20 | 28 | 21 | 2 25 | 24
KR LPF3 Y[31:24]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
LPF3 YHL(0x0F75)
fr 23 | 22 | 21 | 20 | 19 | 18 17 16

SR LPF3_Y[23:16]

gy R/W R/W R/W R/W R/W R/W R/W R/W

XDAE] 0 0 0 0 0 0 0 0
LPF3 YLH(0xOF76)

fr 15 | 14 | 13 | 12 | 11 [ 10 9 | 8

KR LPF3 Y[15:8]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
LPF3 YLL(0x0F77)
fir 7 | 6 | 5 | 4 | 3 | 2 1 | o

A LPF3_Y[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A £ iR
LPF3 BTG A7 A7 2 RN B H N 25
[31:0] | LPF3_Y[31:0] | I ANAA: LPF3 Vi,
il A LPF3 Y,
11.4.62 P10_KP (0xOFB8, 0x0FB9)
PT0 KPH(0xOFBS)
r 5 | 14 | 13 | 12 | 1 [ 10 | 9 | 8
L FK PI0 KP[15:8]

KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
P10 KPL(0xOFB9)
pr 7 | e | 5 | 4 | 3 | 2 | 1 | o

2 FR P10 _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
A AR iR
[15:0] PIO KP | PIO ffELH Z %k
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11.4.63 PI0_EK1 (0OxOFBA, 0xOFBB)

P10 EK1H(0xOFBA)
A 15 | 1 | 13 | 12 | 1u 10 9 | 8
4 HR PI0 EK1[15:8]

St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
PI0 EK1L(0xOFBB)

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

B4 P10 EK1[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A £ iR
[15:0] | PIO EK1 | PIO M E—RE NI Z &
11.4.64 PI0_EK (0xOFBC, 0x0FBD)

P10 EKH(0xOFBC)
fr 5 | 14 | 13 | 12 | 1 10 9 | 8
R P10 EK[15:8]

Sy R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
PT0 EKL(0xOFBD)
fr 7 | e | 5 | 4 | 3 2 1 | o

A PI0 EK[7:0]

Bt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
LA B iR

[15:0] P10 _EK | PIO FIA N % &=

11.4.65 PI10_KI (0xOFBE, 0xOFBF)

PT0 KIH(0xOFBE)

fir 15 | 14 | 13 | 12 | 1 10 9 | 8
KR PIO KI[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
P10 KIL(OxOFBF)

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

2 FR P10 KI[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PIO KI | PIO [MFR4 23K
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11.4.66 P10_UKH (0xOFCO, 0xOFC1)

PI0_UKHH(0xOFCO)

A 15 | 1 | 13 | 12 | u 10 9 | 8
B P10 UKH[15:8]
H 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
P10 UKHL(0xOFC1)
A 7 | e | 5 | 4 | 3 2 1 | 0
B4 P10 _UKH[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A £ iR
[15:0] | PIO UKH | PIO f%H4s B 16 £
11.4.67 PI0_UKL (0xOFC2, 0x0FC3)
P10 UKLH(0x0FC2)
fr 5 | 1 | 13 | 12 | 1 10 9 | 8
R P10 UKL[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
P10 UKLL(0x0FC3)
fir 7 | e | 5 | 4 | 3 2 1 | o
HHR PI0_UKL[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
fr B iR
[15:0] | PIO UKL | PIO fr)% 45 5% 16 £
11.4.68 PI0_UKMAX (0x0FC4, 0x0FC5)
P10 UKMAXH(0xOFC4)
fir 15 | 14 | 13 | 12 | 1 10 9 | 8
ZFR P10 UKMAX[15:8]
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
PI0_UKMAXL(0xOFC5)
AL 7 | e | 5 | 4 3 2 1 | o
ki PI0 UKMAX[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A E #iR
[15:0] | PIO UKMAX | PIO ff%n Hi VT i B KAl
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11.4.69 PI0O_UKMIN (0xOFC6, 0x0FC?7)

P10 _UKMINH(0xOFC6)

A 15 | 14 [ 13 | 12 | 1 10 9 8
4 HR PI0 UKMIN[15:8]
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
PI0 UKMINL(0xOFC7)
A 7 | e | 5 | 4 | 3 2 1 0
B4 PI0_UKMIN[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
A E i iR
[15:0] | PIO UKMIN | PIO fy% S vr i dse 2 ME
11.4.70 PI11_KP (0xOFA8, 0x0FA9)
PI1 KPH(OxOFAS)
fr 5 | 1 | 13 | 12 | 1 10 9 8
R P11 KP[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
PT1_KPL(0xOFA9)
fr 7 | e | 5 | 4 | 3 2 1 0
A PI1 _KP[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
LA B iR
[15:0] PI1 KP | PI1 AyELHI ZR %L
11.4.71 P1_EK1 (0xOFAA, 0xOFAB)
PT1 EKIH(OXOFAA)
fir 15 | 14 | 13 | 12 | 1 10 9 8
R PI1 FK1[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
PI1_EK1L(0xOFAB)
A 7 | e | 5 | 4 [ 3 2 1 0
2 FR P11 _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
A AR iR
[15:0] | PI1 EK1 | PI1 f¥)_b—¥kb N 225
11.4.72 P11_EK (0xOFAC, 0x0FAD)
PI1_EKH(0xOFAC)
AL 15 | 1 | 13 | 12 | 1 10 9 8
g P11 _FK[15:8]
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KA R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:N 0 0 0 0 0 0 0 0
PI1 EKL(0xOFAD)
A 7 | e | 5 | 4 | 3 2 1 0
ZFR PI1 EK[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
(ITA B Eiip
[15:0] PI1 EK | PI1 BUAIR AN 2 2
11.4.73 PI1M1_KI(0xOFAE, 0xOFAF)
PI1 KIH(OxOFAE)
fr 5 | 1 | 13 | 12 | 1 10 9 | 8
SR PI1 KI[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
PT1 KIL(0xOFAF)
fr 7 | 6 | 5 4 | 3 2 1 0
SR PI1 KI[7:0]
2T R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B Eiip
[15:0] PI1 KI | P11 A% &%k
11.4.74 P1_UKH (0x0FBO0, 0x0FB1)
PT1 UKHH(0xOFBO)
fir 15 | 1 | 13 | 12 | 1 10 9 8
SR PI1 UKH[15:8]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PI1 UKHL(0xOFB1)
fir 7 | e | 5 | 4 [ 3 2 1 0

A PI1 UKH[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
AL ZFR Eiip
[15:0] | PI1 UKH | PI1 [ 4t 5 16
11.4.75 PM1_UKL (0x0FB2, 0x0FB3)
PT1 UKLH(0xOFB2)
fr 15 | 14 | 13 | 12 | 1 10 9 | 8
A FK PI1 UKL[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
PI1 UKLL(0xOFB3)
AL 7 | e | 5 | 4 [ 3 2 1 0
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2R PI1 UKL[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:N 0 0 0 0 0 0 0 0
fr 2R Eiiipr
[15:0] | PI1 UKL | PT1 ffyéinth &5 1K 16
11.4.76 PI1_UKMAX (0x0FB4, 0x0FB5)
PI1_UKMAXH(OxOFB4)
A 5 | 1 | 13 | 12 | u 10 9 8
AR P11 UKMAX[15:8]
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
PI1 UKMAXL(0xOFBS5)
AL 7 | e [ 5 | 4 | 3 2 1 0
2 HR PI1 UKMAX[7:0]
gt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr B iR
[15:0] | PI1 UKMAX | PT1 (% H fo i i B Al
11.4.77 PI1_UKMIN (0x0FB6, 0x0FB7)
PI1 UKMINH(0xOFB6)
fir 5 | 14 | 13 | 12 | 1 10 9 8
£ PI1 UKMIN[15:8]
eyt 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
PT1_UKMINL(0xOFB7)
A 7 | e | 5 | a4 | 3 2 1 0
2R PI1 UKMIN[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fir B ik
[15:0] | PT1 _UKMIN | PI1 f¥%HH fo 40 6 e /ME
11.4.78 PI12_KP (0x0F5C, 0x0F5D)
P12 KPH(0xOF5C)
A 15 | 1 | 13 | 12 | 11 [ 10 9 8
S HR PI2 KP[15:8]
R 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
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P12 KPL(0xOF5D)
o | 7 ] e | 5 | 4 | 3 [ 2 1 0
ZFR PI2 KP[7:0]
KT 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
(ITA B Eiip
[15:0] P12 KP | PI2 [IELf5 &%k
11.4.79 PI2_EK1 (0xOF5E, 0x0F5F)
PI2 EK1H(0xOF5E)
fr 5 | 1 | 13 | 12 | 1 10 9 8
SR PI2 FK1[15:8]
H R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
P12 EK1L(0xOF5F)
fir 7 | 6 | 5 4 3 2 1 0
A PI2 EK1[7:0]
H R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
A 2R Eiip
[15:0] | PI2 EK1 | PI2 f E—ENIFImEE
11.4.80 PI2_EK (0x0F60, 0x0F61)
P12 EKH(0xOF60)
fir 15 | 14 | 13 | 12 | 1 10 9 8
A PI2 EK[15:8]
H R/W R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
PI2 EKL(0xOF61)
A 7 | e | 5 | 4 [ 3 2 1 0
2R PI2 FK[7:0]
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
VA ZFR Eiip
[15:0] PI2_FEK | P12 FIA I S NI 22 &
11.4.81 PI2_KI (0x0F62, 0x0F63)
P12 KIH(0xOF62)
A 15 | 14 | 13 | 12 11 10 9 8
A FK PI2 KI[15:8]
KA 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
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P12 KIL(0xOF63)
L 7 6 5 | 4 | 3 2 1 0
ZFR PI2 KI[7:0]
K R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:N 0 0 0 0 0 0 0 0
(ITA B Eiip
[15:0] P12 KI | P12 (R4 2%k
11.4.82 PI2_UKH (0x0F64, 0x0F65)
P12 UKHH(0x0F64)
fr 15 | 14 13 | 12 | 1 10 9 8
SR P12 UKH[15:8]
2T 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
PT2 UKHL(0x0F65)
fr 7 | 6 5 | 4 | 3 2 1 0
A PI2 UKH[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
A 2R Eiip
[15:0] P12 UKH | PI2 %t & 16 fr
11.4.83 PI2_UKL (0x0F66, 0x0F67)
PT2 UKLH(0xOF66)
fir 15 14 13 | 12 | 11 10 9 8
A PI2 UKL[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
PI2 UKLL(0x0F67)
fr 7 6 5 4 | 3 2 1 0
SR PI2 UKL[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
DA (=N 0 0 0 0 0 0 0 0
fr ZR b
[15:0] | PI2 UKL | PI2 B Ii%s 16 fir
11.4.84 PI2_MAX (0x0F68, 0x0F69)
P12 MAXH(0xOF68)
AL 15 14 13 12 | 1 10 9 8
A FK PI2 MAX[15:8]
KA 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
PT2 MAXL(0x0F69)
A 7 6 5 | 4 | 3 2 1 0
LR P12 MAX[7:0]
KA R/W R/W RW | RW | RN R/W R/W R/W
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shfi | o ] o ] o | o [ o | o [ o | o
L 2R Eiiipr
[15:0] | PI2 MAX | P12 [%H foir i fe oRqE
11.4.85 PI2_MIN (0xOF6A, 0x0F6B)
P12 MINH(0XOF6A)
A 15 | 14 | 13 12 | 1 | 1w | 9 | 8
A2 P12 MIN[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PI2 MINL(0OxOF6B)
AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
SR PI2 MIN[7:0]
2 R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fir B iR
[15:0] | PI2 MIN | PI2 (%t fovr i /ME
11.4.86 PI12_KD (0x0F6C, 0x0F6D)
P12 KDH(0xOF6C)
fr 5 | 14 | 13 | 12 | 11 [ 1w [ 9 | 8
SR PI2 XKD[15:8]
A 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
PT2 KDL(0xOF6D)
At 7 | 8 5 4 3 2 1 [ o
2 FR PI2 KD[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
A ZFR Eiipun
[15:0] P12 KD | PI2 (R4 2%k
11.4.87 PI2_EK2 (0xOF6E, 0x0F6F)
PT2 EK2H(0xOF6E)
fr 15 | 14 13 | 12 | 11 10 9 | 8
LR PI2 EK2[15:8]
He R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
P12 EK2L(0xOF6F)
fr T | e | 5 | 4 | 3 2 1 | 0
A FK PI2 EK2[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
AL ZFK Ei:p
[15:0] | PI2 EK2 | P12 By b bk N2 &
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11.4.88 PI3_KP (0xOF48, 0x0F49)

PI3 KPH(0x0OF48)
A 15 | 1 | 13 | 12 | 1u 10 9 8
4 PI3 KP[15:8]
Byl R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
PI3 KPL (0x0F49)
A 7 | e | 5 | 4 | 3 2 1 0
K HR PI3 KP[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A £ iR
[15:0] | PI3 KP | PI3 (kL &%
11.4.89 PI3_EK1 (0x0F4A, 0x0F4B)
PI3 EKI1H(0x0F4A)
fr 5 | 1 | 13 | 12 | 1 10 9 | 8
KR P13 EK1[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
PI3 EKIL(0x0F4B)
fir 7 | e | 5 | 4 [ 3 2 1 0
A PI3_EK1[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
fr B iR
[15:0] | PI3 EK1 | PI3 {) E—EANNIWMZEE
11.4.90 PI3_EK (0x0F4C, 0x0F4D)
PI3_EKH(0xOF4C)
fir 15 | 14 | 13 | 12 | 1 10 9 | 8
R PI3 EK[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
P13 EKL(0xOF4D)
fr 7 | e | 5 4 3 2 1 0
2 FR PI3_EK[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PI3 EK | PI3 MIARKINIIRZE &
11.4.91 PI3_KI (0xOF4E, 0x0F4F)
P13 KIH(0xOF4E)
AL 15 | 1 | 13 | 12 | 1 10 9 8
R PI3 KI[15:8]
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e R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:N 0 0 0 0 0 0 0 0
PI3 KIL(OxOF4F)
A 7 6 5 | 4 | 3 2 1 0
ZFR PI3 KI[7:0]
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
(ITA B Eiip
[15:0] PI3 KI | PI3 (R4 2%k
11.4.92 PI3_UKH (0x0F50, 0x0F51)
P13 UKHH(0x0F50)
fr 15 14 13 | 12 | 1 10 9 8
SR P13 UKH[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
P13 UKHL(0x0F51)
fir 7 6 5 4 | 3 2 1 0
SR PI3 UKH[7:0]
H R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B Eiip
[15:0] | PI3 UKH | PI3 W& R 16 A7
11.4.93 PI3_UKL (0x0F52, 0x0F53)
PI3 UKLH(0x0F52)
fir 15 14 13 | 12 | 1 10 9 8
ZRR P13 UKL[15:8]
H 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
PI3 UKLL(0x0F53)
fir 7 6 5 | 4 | 3 2 1 0
A PI3 UKL[7:0]
KA 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
VA ZFR Eiip
[15:0] | PI3 UKL | PI3 [fyfhH 45 A% 16 {7
11.4.94 PI3_UKMAX (0x0F54, 0x0F55)
PI3 UKMAXH(0xOF54)
VA 15 | 14 13 | 12 | 1 10 9 8
A FK PI3 UKMAX[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
P13 UKMAXL(0xOF55)
AL 7 | 6 5 | 4 [ 3 2 1 0
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2R P13 UKMAX[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:N 0 0 0 0 0 0 0 0
L ZHR Eiiipr
[15:0] | PI3 UKMAX | P13 fr% s o341 i KB
11.4.95 PI3_UKMIN (0x0F56, 0x0F57)
P13 _UKMINH(0x0F56)
A 15 | 14 [ 13 | 12 | 1 10 9 | 8
4 HR PT3 UKMIN[15:8]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PI3 UKMINL(0xOF57)
fir 7 | e | 5 | 4 | 3 2 1 [ o

£ PI3 UKMIN[7:0]
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
A 2R ik
[15:0] | PI3 UKMIN | PI3 frfH o4 & /M
11.4.96 PI3_KD (0x0F58, 0x0F59)
P13 KDH(0xOF58)
fir 15 | 14 13 | 12 | 1 10 9 8
2 PI3 KD[15:8]

A 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 KDL(0xOF59)

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

SR PI3 KD[7:0]

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

fir B Eiip

[15:0] PI3 KD | PI3 (R4 2%k
11.4.97 PI3_EK2 (0xO0F5A, 0x0F5B)

P13 EK2H(0x0F5A)

A 5 | 1 | 13 | 12 | u 10 9 8
LR PI3 EK2[15:8]

R 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
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PI3 EK2L(0x0F5B)
AL 7 | 6 5 | 4 | 3 2 1 0
ZFR PI3 EK2[7:0]
e 3l 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
[0 K iR
[15:0] | PI3 EK2 | P13 By b bR Z &
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12 PFC

12.1 PFC 15#{EikEH

12.1.1 @&

PFC(Power Factor Correction)R DhZ IR IE, = 24F A2 52 oo i R A 28, fidl
MR VRS, k5% e A B ARG T4 )

PFC L HAT DL R Retk: -

m e E)

®  ADC AR

B R SRR

L1

O
O—o
AC Input %E ]
/T
O
o TNo o Lo ol | 2
Rs _
O
w %4
z ouT
§ FD1018
R3 R1 N
o R4 s o R2 O o
o
< 2 g . & <
3 S B A 2 <
2 2 g 5 2 # ]

.
L

AMP3
+

AD12

ADC

CMP5

PFC Module

K 12-1 PFC B R R A
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unC UAC TAC CMP5
| | |
UDCREF ’é’ B DOk <> TACREF, () | B [ IACK ) PROOR o G PO | g
oitame error | B %
compensation 1 KM compensation PFCARR PWM out
UAVG?
Y UAC
UAVG = N
777777777777 i*""*""* Voltage feedforward compensation
1
UAC

12-2 PFCAR e Ji7 3 HE [

PFC Bt i iR Z AR, R AT AMEASER . LR IR ZZ AN AR B PWM it A B
12.1.2 BEREMERIR

MR R ZEAMERECN PFC 43, A AN P 3G M B 2% UDCREF 5 ADC %
FERSEPRE L UDC 248 ZZ2{HEAN PLEHEE, A UDCUK. SMAHATHIER =
NI AT HiH/PFC_OUTARR = 24M/PFC_ARR/PFC_OUTARR.

12.1.3 EBERITRFMEIER
R AT R MR A e T P 7B S N S0 97 P 18K BRI PR R O A S 1t T
12.1.4 E1YHE UAVG BOitE

FHIHE UAVG RS I NS HE UAC HISF8HE . PFC BLHCSCRFRE M [ 2h it 5
UAVG; 4 1 BXTHRFIRIG L, I IAEIERE1F B 3t 5, IO R 3 PRC Bkt 5 UAVG. it
RN WA

Hrf, UAC NS AAZHUHLE s N OEA TR RAE UAC I
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UAC

I
»

<
<

N = T/2Ts (N > UCTHR)

K| 12-3 UAVG Hit5

i 3 UAVG(# & PFC_CRO[UAVGCDIS] = 0): UAVG [FJi 50 & I A EA TR T,
UTHR Jy—ANTH S A 4A AU A S A, Ts o UAC SRR 1, UCTHR 24 UAC SRAEIR
HURBR. PFC REBRLLAE 2457 UAC AT UTHR H_E—4 UAC /T UTHR Jy—/MH5E Wk a6/
SRR A NIRRT, I SRR BN KT UCTHR. K — AN SR A P RAE UAC 2,
BrULRAERE N, DR3P R UAVG.

BB UAVG(#% B PFC_CRO[UAVGCDIS] = 1): # & PFC_CRO[UAVGSW] =1, PFC
FEHOR DL E— VGt B4 R #2457 PFC_CRO[UAVGSWIE A A JE W], ¥ UAC ZnERLL N 153
UAVG. AP AIf#i A SYS_TICK Bidai At TIMER BiHuc st —A T, &4 THEAEsh— it
HUAVG, 7RT43 2R UAVG.

12.1.5 BBiRIREMEIRIR

HLLIR ZEAMEREEON PFC IR, HA A AR IATH 54T 2 IR 275 (6 IACREF 5 ADC R A
bR R IAC I ZEMH : I Pl EHIES, P AEEh il IACUK. W HATHIR =
24M/PFC_ARR.

UAC

UDCUK

> X >® TACREF >

t

1 KM
UAVG?

K] 12-4 IACREG 115 J5i 2 [&]

HiiiZ %8 IACREF (#1724 PFC 144 UDCUK Flfi AZZ it L UAC 3R, S HIE
A TAMEAS A A 3 LU SIMEE far R DR 0 H Y, FR S R KM AR A, 498 IACREF .
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12.1.6 PWM gtk
CMP5
¢ PFC OE
TACUK ey PECOR o Eopyp | M } > P0.3
PFCARR

Kl 12-5 PWM it 5 BEAE [

PFC [N IACUK AR PWM (575tt, Ax0k: IACUK/32768*100%. IACUK Fiilid 5
THECAS LU 42 PWM % b B o 1 PO.3. 4 12-5 B, IACUK*PFC_ARR/32768 wJ 15 %
PFC_DR, PFC_DR 4 PFC it#i#sth4™E PWM; 1 PFC_DR > PFC_CNTR, PWM #iit 1;
Rz, PWM%ith 0. f1 PFC %iiffifit PFC_CRO[PFCOELA 1, PWM %t %% 1 P0.3.

prc_cNTR A IAC_TRIG IAC_TRIG UAC_TRIG
\L {PFC_DR = PFC_ARR/2 || | | PFC_DR< PFC_ARR/2& |
g Ldly S\ PZFTEN =0 | I P2FTEN=1 :
-
IAC_TRIG P IAC_TRIG UAC_TRIG |
L I N N
/ ‘ v/
trgl dly trg dly
PWM ‘
ne

12-6 PWM %45 IAC/UAC FKFEHTHLIE
12.1.7 iR 5 ZRRR

PFC 2t R A4 ThRE, ffiAE CMP5(i% & CMP_CR4[CMP5EN] = 1), BIJFE PFC K iy
P IhRg: BB PFC_CRO[CMPSDIV]H B CMP5 [k 2%k, 24 CMP5 i\ 1, BIF=A i i
{55, PFC ) PWM %k H~F. Bl E PFC_CRO[PFCOE] = 0 A fi#t b it i A4 R4S .

12.1.8 UAC/IAC/UDC Ek¥
12.1.8.1 UDC E¥

B[] FOC Ktk UDC SRkf, £~ FOC HGB M ERFE— K
m [HE{EH] ADC iEiE 2
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12.1.8.2 IAC ¥t¥

BEA IR J 00 3 A B 3 AR — K

PFC_CR2[P2FTEN]F1 PFC_DR & filt i KAt mi (A&l 12-6 FizR): 24 PFC_CR2[P2FTEN]
=0 H PFC_DR <PFC_ARR/2 iif, PFC_CNTR ¥ R s fih & K FE; 75 PEC_CNTR it
B3 b g s b R K RE(I PFC_CR2[P2FTEN] = 1, B{ PFC_DR = PFC_ARR/2); ¥ #&
PFC_TRGDLY AJ#EIRF#E, EiiAi A PFC_CNTR [ Eil%%] PFC_TRGDLY*8, R
4 PFC_CNTR [ Fi+#(#|(PFC_ARR - PFC_TRGDLY*8).
[ % 1 ] ADC @14 6
Fii & PFC_CRO[CCHSEL] = 0, 5 PFC_CSO A £z IAC FIFEAE; 115 ADC f) i v
N 0~5V, HiEN 2.5V, I PFC_CSO = 2.5/5V*32768 = 16384(0x4000).

12.1.8.3 UAC Et¥

% B PFC_CR1[UACSAMSELIAC & UAC KR, 4 1/2/4/8 IR H HIRAE—IK; 24 1AC
KFEFERUG, SLZIRFE UAC

#Ri\fiF] ADC il 5, %% PFC_ADCCH [UAC_TRIG_CHJiJ 4 Al ADC iiits

%% PFC_CRO[CCHSEL]=1, 5 PFC_CSO FI#ift UAC ffIHEHE ; 1% ADC i) Hi [ 1t
0~5V, H#EH 25V, Nl PFC_CSO = 2.5/5V*32768 = 16384(0x4000).
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12.2 PFC &7

12.2.1 PFC_CR2 (0x4063)

Az 7 | 6 5 4 3 2 1 0
R PFC_BLK_MD P2FTEN | DCLREN | PTAUTOEN RSV DRALEN | PFCCEN
H A R/W R/W R/W R/W R/W - R/W R/W

SAME 0 0 0 0 0 - 0 0
A R ki
24 PFC AM#fERT(PFC_CRO[PFCEN] = 0), UDC_PI/IAC PI RI{E M@ PT %
#%; PFC_CR2[7]24 UDC_PI Ja3hfiz, PFC_CR2[6]TAC_PT JHBhAL
B 1, FNZIEEE 0, 5 0 R, PFC AMEAEREE Ak PT 1)
busy R
0: NEzh
[7:6] | PFC BLK MD sz
24 PRC {§i e (PFC_CRO[PFCEN] = 1), FHT UAC/TAC FISAE BRI ] 126 4%
00 5 Wi [B] 9 BB X B[]
01 : 5 WicHsy 8] 9 BB X B B] 1 1/2
10 : B i [0 A X B[] ) 2 £%
4 PRC {§i i (PFC_CRO[PFCEN] = 1), i%f7 5 PRC DR & TAC filh & S Ff A
[5] P2FTEN
Z7% 1AC KFF
PFC TH#s A0 M e
DRV 1485 A4 PRC 114048, 4 DRV i 8e 7 4 N s HAE, B PRC iH4ias i
(4] ocLren | @ {75 DRV HEEs A1 PRC iHEas A AN 0 JFUGTH%. jz%%fmﬁﬁé PFC
ff, 7E PFC/DRV THE#s 1H 2 3EAN s (% B PFC_DR)/E3)) ADC H 3IKA¥
0: AMfige
1: ffige
UDC A1 TAC [ PI HBhEshitife
4 PFC A# AT (PFC_CRO[PFCEN] = 0), PFC X} [1) UDC/TAC [ PT 4zl &8 nf LA
FAVEL I8 PT il #e P A .
[3] PTAUTOEN | fHg81ZA07, PIAS PT #2282 H 307E PRC tHE# A A IS5 1 K.
PFC_CRO[PFCEN] = 1 B, ZArEZE 1.
0: Al
1: ffigE
(2] RSV R
PFC DR H Zh3E#14 fe
fERe iz, B PRC JE M) T i AR o5 2 Bk PRFC_DR WI{E, 23l
] DRALEN IAC UK/32768*PFC_ARR, Jf¥E#r %] PFC DR.
PFC_CRO[PFCEN] = 1 B}, ZfrEzhE 1.
0: Afigg
1: ffife
PFC 114 #% i 5E
PFC_CRO[PFCEN] = 1 B}, ZArEZhE 1.
(0] PFCCEN | . Rl
1: ffife
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12.2.2 PFC_CRO (0x40E0)

fir

7

6 | 5 4 3 2 1 0

Z R

UAVGSW

CMP5DIV UAVGDIS PFCOA CCHSEL PFCOE PFCEN

KA

W

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

BE0A N

0

0 0 0 0 0 0 0

R

Ejiip)

UAVGSW

WA R El UAVG 5

JA 3 UAVG 5L, UAVG FME .

BHE 1, F—NZIE4FEE 0, 5 0 L.
0: NE3h

1: Bah

[6:5]

CMP5DIV

A% 5 JE k%

LA 5 B AIK T AN T B, SRS, K E S ERR .
00: ANUEH

01: 4 /ARG phE

10: 12 N RGh o 5

11: 24 R GR 80 E

(4]

UAVGCDIS

fFRERELE 5L UAVG

AR iZAL, WA ARSEANTHAWITE AVG, FEKRM4fELS
PFC_CRO[UAVGSW] B it 5. 24 W 3R A B Boas s ik, & EshEshit
Ho
0: fHfE
1 AMfifE

[3]

PFCOA

EP PR e

M RE LRI Es 5 B, 0 BRMMERE PEC R ARY . RS, PRC B 5oL
M. f##E PFCOA f5, Wit HIELRAET ESHEEREHSE, BIZKRER
Thie.

0: Afifige

1: f#ge

(2]

CCHSEL

ADC I I8 4

WAL, X PFC_CSO EAREAE, RIReHE TAC BX UAC f) ADC 1tk
0: TAC SRFEHI ADC BEHEME

1: UAC KAL) ADC FZHEAE

(1]

PFCOE

PFC %t ff g

f§iGEJ5, PFC P=A=f¢) PWM % i 24 PO. 3
0: AMififE

1: ffifE

(0]

PFCEN

PFC fiifie
0: AMfifE
1: f#fE

12.2.3 PFC_CR1/UDC_UKMINH (0x40F2)

oA 7 | 6 5 4 | 3 | 2 | 1 [ o
L H UACSAMSEL UTHR UCTHR
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
A B R kT
[7:6] | UACSAMSEL | UAC FEJE I
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B x A~ PFC A, JE3h 1 IR UAC KA.

00: 1 4™ PFC J&#

01: 2 4> PFC Fi#

10: 4 /> PFC J&3H

11: 8 /N PFC J&3H

UAC JE B G m i B

UAC DABEMEN 1 A TAE AR e A g ), FEH TIE UAVG. 5
UAC_BASE #H¢, B SHE4HK) UAC 43 He REUHK

.
A3A: UCTHR*32

(5] UTHR 0: 1/16*UAC_BASE
1: 1/8*UAC_BASE
UAC HIRAE B FIRICE.
[4:0] UCTHR REAFARYE UTHR 45 20 TR, D408 2 UAC SRFEREUK T UCTHR B2 K

=
1E:

B PFC_CR1{X{E PFC f{if&(PFC_CRO[PFCEN] = 1) H %L

B PFC f#gER (PFC_CRO[PFCEN] = 1), Z% {783 HI7E PFC_CR1 it E, Afiifent v UDC_PI

Hfx/ME UDC_UKMINH

12.2.4 PFC_ADCCH (0x40E1)

o 7 | 6 | 5 | 4 3 2 | 1 0
ZFR TAC TRIG CH UAC TRIG CH
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 1 1 0 0 1 0 1
YA &R ik
SERE TAC 14 ADC 18 % 3%
{HHE PFC I, ARG FIEIE 6, 75 MISi3Ad FH i R e .
2 12-1 KFE IAC ) ADC Bk #¢
0000 JEIE 0 0001 JWIE 1
[7:4] | IAC_TRIG_CH || 0010 JBIE 2 0011 JEIE 3
0100 JEIE 4 0101 JEIE 5
0110 JBiE 6 0111 JHIE 7
1000 JHIE 8 1001 HIE 9
1010 J#IE 10 1011 JHIE 11
1100 JHIE 12 1101 JHIE 13
1110 RSV 1111 RSV
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SERE UAC ) ADC TE 1B &+
& 12-2 X#F UAC ) ADC JEIE %5
0000 JBiE 0 0001 JEIE 1
0010 JHIE 2 0011 JHIE 3
[3:0] UAC_TRIG_CH | | 0100 Wi 4 0101 HiE 5
0110 1HIE 6 0111 HIE 7
1000 1HIE 8 1001 JHIE 9
1010 JBIE 10 1011 JHIE 11
1100 Wi 12 1101 J#IE 13
1110 RSV 1111 RSV
12.2.5 PFC_CSO (0x40E2, 0x40E3)
PFC_CSOH(0x40E2)
AL 15 14 | 13 [ 12 | 1 | 10 [ 9 | 8
2R PFC CSO[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PFC_CSOL(0x40E3)
fr 7 6 | 5 | 4 | 3 | 2 | 1 | o
2 HR PFC_CSO[7:0]
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
L ZFR Eiipn
TAC/UAC RFEHEUE
Bt ® PFC CRO [CCHSEL], %f PFC CSO B#:EAE, TIR:E TAC/UAC FEvE .
[15:0] | PFC CS0 B YE FE (0, 32767), MSBfH A 0
VE: R ADC I HEEYER] 0 ~ 5V, JE#EN 2.5V, NI PFC_CSO = 2.5/5V*32768 =
16384(0x4000)

12.2.6 PFC_ARR (0x40E4, 0x40E5)

PFC_ARRH(0x40E4)

fir 15 | 14 | 13 | 12 11 10 | 9 | 8
LR RSV PFC_ARR[11:8]
A - - - - W W W W
SAE - - - - 0 0 0 0
PFC_ARRL(0x40E5)
A 7 6 5 | 4 | 3 | 2 1 0
k4 PFC_ARR[7:0]
B W W W W W W W L
SAME 0 0 0 0 0 0 0 0
A E iR
[15:12] RSV e
PRC TH 88 (B HUE,  HRoE 2k 8 S A IS B0 R 9 (rh gexd 55482 0)
(11:0] prc arg | PFC THECEE I 0 JFUR TS PRC_ARR, 774 i sfF, AU N4 o
’ - AR RS, AR
HUAE . [ (0, 4095)
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12.2.7 PFC_UAVG (0x40E4, 0x40E5)

PFC_UAVGH(0x40E4)
A 15 | 14 | 13 | 12 | 1 | 10 9 8
B PFC_UAVG[15:8]

Bt R R R R R R R R
SAH 0 0 0 0 0 0 0 0
PFC_UAVGL(0x40E5)

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

K HR PFC_UAVG([7:0]

B R R R R R R R R
SAH 0 0 0 0 0 0 0 0
A E i iR

UAC 75— AR {1 (1)~ 351
L15:0] | PRCUNG | g o) (-52768, 32767)
12.2.8 PFC_DR (0x40E6, 0x40E7)
PFC_DRH(0x40E6)

fr 15 | 14 | 13 | 12 11 | 10 | 9 | 8
B R RSV PFC DR[11:8]

KM - - - - R/W R/W R/W R/W
XDAE] - - - - 0 0 0 0
PFC_DRL(0x40E7)
fir 7 | 6 | 5 | 4 | 3 | 2 | 1 | o

4 PFC_DR[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
fr AR iR
[15:12] RSV RE

PEC =45 PWM 1 LB
[11:0] PFC DR 2 PRC THECES Bl /N T PRC_DR, #arHh 1, k2, it 0. PRC ffgERT,

T 1 3l 5581 PFC_DR [1{H
HUE a0, 4095)

12.2.9 UDC_REF (0x40E8, 0x40E9)

UDC_REFH(0x40E8)

fir

15 4 [ 13 [ 12 | u | 10 | 9 | 8
R UDC_REF[15:8]

Byt R R/W R/W R/W R/W R/W R/W R/W
=EDA[EN 0 0 0 0 0 0 0 0
UDC_REFL(0x40E9)
pr 7 | e | s | 4 | 3 | 2 | 1 | o

B UDC_REF[7:0]

R 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
(T2 2R iR

[15:0] | UDC REF | PEC f#i§&(PFC_CRO[PFCEN] = 1): /45 5€ ) UDC Z#%1H
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PFC AN & (PFC_CRO[PFCEN] = 0): EC & UDC PI [ EK
HU{E 5 (-32768, 32767)

12.2.10 UDC_UK (0x40EA, 0x40EB)

UDC_UKH(0x40EA)
e 5 | 14 | 13 | 12 | u | 10 | 9 | 8
ZFR UDC UK[15:8]

A R R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
UDC_UKL(Ox40EB)
hr 7 | e | 5 | 4 | 3 | 2 | 1 | o

ZFR UDC_UK[7:0]

ey 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
[0A B B3

, UDC Y PT 42 il & (%0 H 4 UK

[15:0] | UDC.UK E{E i [ (-32768, 32767)
12.2.11 UDC_KP (0x40EC, 0x40ED)

UDC_KPH(0x40EC)

fr 5 | 14 | 13 | 12 | m | 10 | 9 | 8
ZFR UDC _KP[15:8]

Byt R R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
UDC_KPL(0x40ED)

[0A 7 | 6 | s 4 3 | 2 | 1 ] o

B UDC_KP[7:0]

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

YA ZFR ik

_ UDC H PT fffll 5 1 KP %k
[15:0] | UDC.KP B YEHE (0, 32767), MSBH A 0, Q10 #4 2,
12.2.12 UDC_KI (0x40EE, 0x40EF)
UDC_KIH(Ox40EE)

fr 5 | 14 | 13 | 12 | un | 1w [ 9 | 8
A FK UDC_KI[15:8]

St R R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
UDC_KIL(0x40EE)
hr 7 | e [ 5 | 4 [ 3 | 2 | 1 | o

4R UDC KI[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
=RA N 0 0 0 0 0 0 0 0
AL B ik
[15:0] UDC KI | UDC () PI i 28 KI 2%
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| B B35 (0, 32767), MSBAEH 0, Q15 #ak

UDC_UKMAXH(0x40F0)
A 5 [ 14 [ 13 | 12 | 1 10 9 8
B4 UDC_UKMAX[15:8]
B} R R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
UDC_UKMAXL(0x40F1)
AL 7 | e | 5 | a4 | 3 2 1 0
R UDC_UKMAX[7:0]
HKM R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
fr R iR
UDC FJ PT 45 il 2% 1) tH (1) _E FRAE
L15:0] 1 UDC VKA |y v 1150768, 32767)
12.2.14 UDC_UKMIN (0x40F2, 0x40F3)
UDC_UKMINH(0x40F2)
e 5 | 14 | 13 | 12 | 11 | 10 | 9 | 8
B4 UDC_UKMIN[15:8]
Bt} R R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0
UDC_UKMINL(0x40F3)
hr 7 | e | 5 | 4 | 3 2 1 0
R UDC_UKMIN[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
EDAEN 0 0 0 0 0 0 0 0
(A B Eiipuy
PFC AN fE(PFC_CRO[PFCEN] = 0): UDC [¥) PT 42 ill % ¥ 4t 1) T BRAE
_ HU{E Y5 R (-32768, 32767)
[15:0] | UDC_UKMIN PFC #f&(PFC_CRO[PFCEN] = 1): iZ#hhkA PFC_CR1 F1 PFC_KM ZhfE; UDC_UKMIN
[ 5E 4 0

12.2.15 PFC_KM (0x40F3)

pr 7 6 | 5 | 4 | 3 | 2 | 1 | o
R PFC_KM
FA R/W R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0
A LR iR
PFC f KM &%
[7:0] PFC KM | HUEYEH(0, 255)
7E: AWAE PFC f#AE(PFC_CRO[PFCEN] = 1) %

12.2.16 IAC_REF (0x40F4, 0x40F5)

IAC REFH(0x40F4)
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DA 5 | 14 [ 13 [ 12 | un [ 1w | 9 | 8
P IAC_REF[15:8]
KM R R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
IAC_REFL(0x40F5)
hr 7 ] e | 5 | 4 | 3 | 2 [ 1 | o
£ TAC_REF[7:0]
Yy R/W R/W R/W R/W R/W R/W R/W R/W
DA 0 0 0 0 0 0 0 0
(A FR iR
PFC f#if2(PFC_CRO[PFCEN] = 1): H 451 IAC 1Y
[15:0] | TAC REF | PFC fdifit(PFC_CRO[PFCEN] = 0): FI-FHcHE TAC PI f EK
Hy A 715 [l (—32768, 32767)
12.2.17 IAC_UK (0x40F6, 0x40F7)
TAC_UKH(0x40F6)
e 5 | 14 | 13 | 12 | 1 [ 10 | 9 | 8
A FR IAC_UK[15:8]
KM R R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
IAC_UKL(0x40F7)
Az 7 | 6 | s | 4 | 3 | 2 | 1 | o
44 R IAC_UK[7:0]
KA 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
fr R iR
TAC ffy PT 42 4% (%0 tH 48 UK
[15:0] TAC_UK 5 {4116 FEl (32768, 32767)
12.2.18 IAC_KP (0x40F8, 0x40F9)
TAC_KPH(0x40F8)
(VA 5 | 14 [ 13 [ 12 | u [ 10 | 9 | 8
ZFR TAC KP[15:8]
K R R/W R/W R/W R/W R/W R/W R/W
FALE 0 0 0 0 0 0 0 0
TAC_KPL(0x40F9)
o 7 6 | 5 | 4 | 3 | 2 | 1 | o
AR TAC_KP[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SEAfE 0 0 0 0 0 0 0 0
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AL B £ D
_ IAC ) PT #5281 KP R 3L
[15:0] 1AC_KP B 75 (0, 32767), MSB1H A 0, Q10 #4=
12.2.19 IAC_KI (0x40FA, 0x40FB)
TAC_KIH(Ox40FA)
e 5 | 14 [ 13 [ 12 | 1 [ 10 | 9 | 8
B4 TAC K1[15:8]
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
IAC_KIL(Ox40FB)
Az 7 6 | 5 | 4 [ 3 | 2 | 1 ] o
ZFR IAC KI[7:0]
ey 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
[0A B B3
. TAC f) PT #Hil35 ) KT R %L
[15:0] 1AC K1 HUEYEFE (0, 32767), MSBE AN 0, Q15 #4 =
12.2.20 IAC_UKMAX (0x40FC, 0x40FD)
TAC_UKMAXH(0x40FC)
Az 15 4 | 13 [ 12 | 1 [ 10 | 9 [ 8
LR TAC UKMAX[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
TAC UKMAXL(0x40FD)
fir 7 6 5 | 4 | 3 | 2 | 1 [ o
E4S TAC UKMAX[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
YA ZFR ik
_ TAC [ PT 42 il 8 04 H 1) 1 PRAE
[15:0] | IAC_UKMAX {416 [ (~32768, 32767)
12.2.21 IAC_UKMIN (0x40FE, 0x40FF)
TAC_UKMINH(0x40E4)
fr 15 14 13 | 12 | 1 | 10 | 9 | 8
ZFR TAC _UKMIN[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
IAC_UKMINL(0x40FF)
[0A 7 6 5 | 4 | 3 | 2 | 1 [ o
LFR TAC UKMIN[7:0]
et} 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
| &K ik
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PFC AM#i i (PFC_CRO[PFCEN] = 0): TAC [y PT 51 28 % HH (0 R PRAE

HU{E YE FEl (-32768, 3767)

PFC f# £ (PFC_CRO[PFCEN] = 1): iZHutk’Ay PFC_TRGDLY 1 PFC_OUTARR IfE;
TAC_UKMIN [& 54 0

12.2.22 PFC_TRGDLY/PFC_OUTARR (0x40FE, 0x40FF)

PFC_OUTARRH(0x40FE)

[15:0] | TAC UKMIN

e 5 | 1 | 13 [ 12 11 | 1w | 9 [ 8
LR PFC_TRGDLY PFC_OUTARR[11:8]
Sy - - - - R/W R/W R/W R/W
=EDAEN - - - 0 0 0 0 0
PFC_OUTARRL(0x40FF)
iz 7 | e | 5 | a4 | 3 | 2 | 1 | o
B4 PFC_OUTARR[7:0]
Bt} R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
fir LR iR

TAC IBIE ) ADC SKAEfit 4 ZEIR

A G W #h N 24MHz(41. 67ns), PFC_TRGDLY = 5, M ZEiR 41.67*8*5 =
1664ns.

[15:12] | PFC_TRGDLY (0, 15)
7E: AVAE PFRC f#AE(PFC_CRO[PFCEN] = 1) %L

PFC #MIAPAT I3 & BAH

W PRC #MARI UDC 1 PT 21 8% I PAT A%

ARG ANARPATHIIR = WIHRPATHIR/ PFC_OUTARR = 24M/ PFC_ARR/
PFC_OUTARR

RYiMHeh )y 24MHz(41. 67ns), PFC_ARR = 150, PFC_OUTARR = 200, ¥
PATHIAE = 24000000/2/ PFC ARR = 80000Hz; #MA$ATHIZE = 80000/
PFC_OUTARR = 400Hz .

HUEFE FE (0, 2047)

[11:0] | PFC OUTARR

VE: AXAE PRC fiE(PFC_CRO[PFCEN] = 1) %L
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12.2.23 PFC__UAC (0x409A, 0x409B)

PFC_ UACH(0x409A)
VA 15 14 | 13 | 12 | 1 10 9 8
2 H5 PFC__UAC[15:8]
A R R R R R R R
SAME 0 0 0 0 0 0 0 0
PFC__UACL(0x409B)
A 7 6 5 | 4 | 3 2 1 0
B4 PFC__UAC[7:0]
KM R R R R R R R R
SAME 0 0 0 0 0 0 0 0
A LR iR
[15:0] | PFC__UAC | ADC HiHfili % SRAHAE
12.2.24 PFC__IAC (0x409C, 0x409D)
PFC_ TACH(0x409C)
Az 15 14 | 13 | 12 | 1 10 9 8
kA TAC[15:8]
Bt} R R R R R R R R
LEDALE] 0 0 0 0 0 0 0 0
PFC__TACL(0x409D)
o 7 6 5 | 4 | 3 2 1 0
2 H PFC__TAC[7:0]
et} R R R R R R R R
XKEN 0 0 0 0 0 0 0 0
(A E4S iR
[15:0] | PFC__IAC | ADC FLWifil R SRAHE
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13 FOC

13.1 FOC {88

13.1.1 FOC &1t

FOC #Bf T3 1Lk FOC, 17/& FOC WBuhLIN fzfr, FFal 25T SVPWM [ HIAL
. 24 DRV_CR[FOCEN] = 0 Itf, FOC #HATAE, FOC i1k, AHRZFAFatib T EADIRE H.
TEEH N,

FOC iRt & ML AS, Pl il g, AAFRFEHUBER, HIFUERFERIAT PWM 40 sk,
AR SCL PR . A LA SRS T LIRS Sl S T B, S T JEiK FOC Yy s pLEzEl o
O AIEE MCU AL ZE A BAL IRAS 5 5 RIS 7L &, SEBLEE AT/ FOC 1MLz -

B K FOC i R A A S A A L SC AR AR e, RN A 5 AL BE (3 MCU G 2 A

Mz
B % FOC #i: FOC MRt f B ANFE T, MCU REENL BAL REHME 5 IFEAT I, 15344

JE 45 £ FEAEE N FOC B ST AL FRAR e o

L UD(

IDREF

PMSM

Yvy

IQREF

EOME

/] 13-1 FOC J5 BEAE /]
13.1.2 BEHBA

FOC #5effi ] d #2211 FOC_IDREF #1 q f#iHi 2% FOC_IQREF /£ A HK S %41,
] d PRI FOC__ID A1 q Rl HFER A FOC__IQ /NI SR i, SEIL s IR P o
FOC LB AL il 5K ML E FOC__EOME, MCU Rl IS 5B N i NG L3 Pl AR
F¥4 IR {E 4 FOC_IQREF, SIS FE - Ly LA HR
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13.1.3 Pl {= 528

FOC e fii ] 2 4> PL%HI%%, 25 ST

1. FEyREEES: d B IR PIPERISE. DL dFHR s 48 FOC_IDREF 5 & 5t Hiift FOC__ID
R ZEAE 9N, Hel %% FOC_DQKP FI 7 %% FOC_DQKI 75 Pl £z a5 fe, d fl
B KA FOC_DMAX Fil d Jlrffi i 5 /IME FOC_DMIN Xt i E A7 BRIE,  FeJdfit d il
JE#54 FOC__UD;

2. BEFESEREE] o B IR PHERIZE . DL qiliHIAR 2H FOC_IQREF 5 /5 Hiif FOC__IQ
I ZEAE N, e 2% FOC_DQKP A7 224 FOC_DQKI 75 Pl =il E$ERE, q %l
e KAl FOC_QMAX Fi1 q Bt i 5 /IME FOC_QMIN s b AT PR, feJetmt q fr
JE#54 FOC__UQ.

13.1.4 M4FEEIR

13.1.4.1 Park %35

B
L BLADAN VALP (V)
T VT
_ Uty I TPARK
VBET (V)
(— vso TETAC) |
Vq// }\V d Va:Vd.COSe_vq.Sine
i ! e> VB:Vd.Sine+Vq'COSG
V. ™u

13-2 Park i 45

d-q B Pl ZHI8%2 55152 d-g 4l RS20 FOC__UD M1 FOC__UQ. i/l Park %
AR S O B NI AR e, d-q ARAR SRASH BT AR I o-B ALAR R
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13.1.4.2 Clarke %35}

VALP (V)
4>

K| 13-3 Clarke i¥fi 254

i3 Clarke iAoy BT o< B A PIAH R I a-B ARFR R AR B =i 1L A-B-C AF5 &

13.1.4.3 Clarke ik

TALP(I,)

IBET (1)

IA+IB+IC:O
To =1,
Ig= (1,42 +1p)/ V3

13-4 Clarke 25 #it

Clarke ALK RAE R A AHHLTURT B AHFBIRM = AHERLE A-B-C Abbr AL HL B W AHER 1L o AL hR
%o
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13.1.4.4 Park ZEia

TALP (I 4)
IBET (1)
THETA( 0)

ID(Iy)

Ig= T4 *cos0+lp ¢sinb
Iq= -Ta *sinB+Ig «cos®

K| 13-5 Park A5 #

Park ZZ#ets KAE B MAHER 1L a-B Ahhs RABHBIPIAETER: d-q ALbr R, K15 d-q BRI
FOC__ID #1FOC__IQ.

13.1.5 SVPWM

SVPWM Hidiit FOC #% il i B B A7), H A B R R AT A0 48 2 ) H R R D)8 AR
THERIE I . PR BEWT R8> 1A S R R B . AL R AN e FE ksl HL
FL R P 5

SVPWM 74 = AH LR IR SE RIS 5 525 b, B o5 s B A R R mT i A o J LA — Ik
JifEe WA EIHVE AT EIE, PR 2 FORES, B _EMFTOT iU O 2
LeH (1 1 380m) 5 I N U ZOE R i (th 0 o). DRI, AR5 f I At 3647 23 =8 Fif
R ARE—FIRETTH XcXeXa Koi, X Aak CHPRAS, XefUF B HPIRZS, Xa U ARDIRZS,
100 & C MM IER = R, A B PIARATHLRIER B . =408 1 8ia0y 0 PR
PRRNTERCRGS, BERHERWARIBCA R R, RN T RE. R/ RIS A B s s, 9
RRIRZS e IRk 9 60 FZ A Rk .
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U120(010) U60(011)

U180(110) UAIDN/U(000) U0(001)

0240(100) U300 (101)

13-6 SVPWM Hi £ &

SVPWM HJiF # i o AN AT R BRI, AT RN ERERENAEN S A BEERE. WK
13-7 SVPWM HEA TR, Uour /B A s 2 R 5 &, 1ZR &N T U60 F1 U0 28], AR¥E
MEAZEEN], R R PWM B Ts #AE], UO % Hi At [a) 2*T1 A1 U60 g i TR) 2*T2 L EI1VEH
I R B SR EN TR EM Uout. FIRINEIHEFREEHT, N TO0.

U60(011)

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

U Uour = 2%T1/T*U0 + 2%T2/T*U60
777777777777 our

2+ T2/T « U60

U0 (001)

2+« T1/T - U0

Kl 13-7 SVPWM HJE & EX
131 T R R IR GRS

CAHH B #f A Une User rRE
0 0 0 0 0 000
0 0 1 2/3*Upe 0 001
0 1 1 1/3*Upe 1/3*Unc 011
0 1 0 ~1/3*Unc 1/3*Unc 010
1 1 0 ~2/3*Une 0 110
1 0 0 ~1/3*Une ~1/3*Usc 100
1 0 1 1/3*Use ~1/3*Une 101
1 1 1 0 0 111

13.1.5.1 tE&s{, SVPWM

PP RS, FOC B 2 BB SVPWM. XU/ =i FH R, A
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H FOC_CR2[F5SEG] = 0 4% LB\ SVPWM.

PwM1

PwM2

PWM3

TO T1 T2 TO TO T2 T1 TO

K 13-8 Lz SVPWM % i Hi

13.1.5.2 REEs{ SVPWM

T B SVPWM HBEAEX/ = HL FH L RAER A N . L& FOC_CR2[F5SEG] = 1 i g 1B
SVPWM.

PWM1

PWM2

PWM3

TO TO T1 T2 T2 T1 TO TO

%] 13-9 T B SVPWM #it i
13.1.6 il

B0 = F B AR R By R A A i D Rg, & FOC_CR1[OVMDL] = 1 ffigeid k| ohae. iJiH
#lfffE)7, FOC__UD. FOC__UQAHICIRIE(E AN 1.15 £, HRHHBOK 1.15 6%

13.1.7 FEX#ME

FEX M A T XU = B F AR, BB FOC_TSMIN A7 BIEIXAMEAE, % Re
A RS AR I F) PR IE 52

13.1.8 EREERE

FOC Bt i1 B 5 R LI R fo A =M. 24 FOC MEB T {E 2 /i, fA#E ADC Al
IEJ8, R EAHDCRFEE S 27 77 4%, ADC @IEAR T AR EACE . 4l FOC_CR1[CSM]i&FH
IR = L BEL IR KA AR . 7 50 P P AR R AR 2 R BRIA ADC JBIE 4 Sy REZR FIIAR itrip AOSRFEEIE . 76
XUHBH FL IR RAF AR BRUGEIE 0 2y ia (RAFIEIE, JHIE 14 ib (RORFRIEIE. 75 = P HUR AR
X FEREIE 0 4 ia FSRFEIEIE, JEIE 14 ib FRFEEIE, J0E 4 4 ic FRFHRE ., F27 T DUE#
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IHIE 2 Jy R (R A IE -
13.1.8.1 ERFBPEEAFIRT

it & FOC_CR1[CSM] =00, %45 FBH AL RAEE . EF U PH AR U, FOC BEEAE
Driver TH4#8 ] b v IX TR REZE B I itripGETE 4)1 AT I ICRAE, 7 Driver THEES W) THE I IX TE]
H FOC HEHUIZ 558 il fa WHREZR HL R 3047 KA

FEHE DX I} 8] Y SRR 2= B0 FEL IR SRRE (O HERPE, FOC BB 5 18 25 (A1 X I 18] (1) 45 2% 2% Bt n i) 1]
T1'. T2hsRbe. WidAlE FOC_TRGDLY S SERH MIHEATHRATER H 4R, fRIE7E T, T2 5 loR
#. #l: FOC_TRGDLY = 5, NIZEiR 5*T = 208ns; FOC_TRGDLY = OxFB(-5), NI##i 208ns.

start start
calculation calculation
A itri turdi(;z - Lurdicg
w2 w1
1:};‘; | ‘5.6us' iﬁr;’  J 5.6us
\ 2 \j
pwm_al ,_
pwm_ah | | | |
pwm_bl | | |
pwm_bh | | | |
pwm_cl | | | |
pwm_ch
t T0 ‘ Tl ‘ T2 ‘ T0 ‘ TO ‘ T2 ‘ T1 ‘ TO ‘ T0 | 11 ‘ 12 ‘ T0 ‘ TO ‘ T2 ‘ T1 ‘ TO ‘
tdtr TO ‘ TL ‘ g ‘ ‘ TO ‘ TO ‘ ‘ T2 ‘ ‘ T ‘ ‘ T0 ‘ TO ‘ il ‘ 2 ‘ ‘ TO ‘ TO ‘ ‘ T2 ‘ ‘ T ‘ m
Tl dtr Tl Mnle
Trgtly Ll’g,ﬁy trg dly trg' dly
(0) (>0) (<0) (<0)

] 13-10 5 H BERAE I Fr
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pwm_al

pwm_bl

pwm_cl

t dtr’

pwm_al

pwm_bl

pwm_cl

t_dtr’

1311 F QL BERAE A ) M

A
Decrease Increase
T2=0 T2=0
T0 ‘ T1 T0 ‘ T0 ‘ T1 ‘ T0 ‘
TO ‘ Ti-ts ts| T0 ‘TO”‘ Ls‘ T1 ‘ TO ‘
P ts=dtrtat
o [ om e ol [ [ o]
itrip itrip To=to=ts
trigl trig2 T2 =T2-dtr
A T2"=T2 —-ts
Decrease Increase
Ti=0 T1=0
TO T2 ‘ TO ‘ TO ‘ T2 ‘ TO ‘
T0"| ts T2 ‘ TO ‘ TO | T2-ts ‘ts‘ TO ‘
i <ts=dtr+At
10 b 2 [ [[ o [pd] 0]
itrip itrip
trigl trig2

B FE BERASE AR AR VR 1) P DA B st DX I 480 B A7 A RAE T8 VAN B8 (1O IR o, RS 75 R 2 i 3 DA ARAIE
TR/ NSRRI, B 4 E FOC_TSMIN (FOC_TSMIN = f5/INRREST LI A] + BEIX i
[6]), FOC fHe£s%t PWM IR E sk T B A AL
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13.1.8.2 WW=FEFEREFER

start start

calculation calculation
udc ude

A trig trig

o

!5, 6us |
a—
ia/ib/ic ia/ib/ic
trig rig
de_rdy|
; >
) 2
pwm_al _| | | ,_
pwm_b1l
pwm_cl | | |

13-12 X0 = H BH HL 005 SR A AR
fit & FOC_CR1[CSM] = 10/11 1 FOC_CR2[DSS] = 0, #&4X/= HFH RIS RN, =
HIBE FRL AR RAER R, it FOC_TRGDLY 4747 #4150 B 6 = A HA ) 3 fr— AR AH EB%%E(#E%E)? X
PG ialiblic)y SR AE AL, 24 SR AE 5 B R G X 53 b — AR AT R AR . E XU A SUE
FOC_TRGDLY Z {7 s W B i1 % ia FRFERAL, R4 58 B2 fm udion] ib #EATRAE . 7 283 = 2 H
SKAERF AL 1% BN A = B R, A5 407E 258 000 [X i), f5]: FOC_TRGDLY =0xB2, 4 FOC it
Basia N8, E N RS R 50T = 2.08us X iafiblic FE, RFESEHE G X 7 4h—4H iafiblic k.

start start
calculation calculation
ude ude

lia/ib/ic ia/ib/ic

trig trig
™y K
trg dly trg dly
<5 &5
a1 | [

13-13 W = HL B FLJ 58 B RAF AR 2
fii & FOC_CR1[CSM] = 10/11 1 FOC_CR2[DSS] = 1, RI&FXU = B HFR A B R R, 7
XU = L BH FLIAT A B R BRSNSk E 3 FOC BB Sk, (L RO MM e (RR A8 o X ke =
F iafibfic) AT REE . B — AN AWK ialiblic H—AH, S5 NI IR S A — MR F IR
U AT st = A A AREEAT BRI . L FOC_TRGDLY 27 A7#% W B AT LI iaGEIE 0), ib(HiE
1), icQEIE 4)FIRAERAL, 75EER M AU HLI 1 B N8 ialiblic SKAF SH7ERE 000 [X
[l f5]: FOC_TRGDLY = 0xB2, 24 FOC i+##s1m T it4, £ Mt F AT 50*T = 2.08us Xf MK
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o
XU = HL B AR AR AE Driver T8 7] N 1HEUH. FOC BRIz 5 5¢ it Jm o BELL Fi R A -

13.1.8.3 BB RHRE

PR A B IR LE IE SR, DRI 35 I Nl B PR A R 49 VTSR A Y BBl (T i . R O T
ADC [FIRFEHE R IR A I B, (EIE K ADC SRAHE IR 25 0 B 3R 13 FHIURAFE . FOC BB
KA B ERIE N 0x4000. H1-F ADC FE i IR AIBECERR ) 25 2 S ECERME 52 brEATF, Ik
TN B E AT . RHEFNEWTN 75 =AH A AH FLIRT O A R (B IE AT 2 JCREE, RPHIES
i UE 2748 FOC_CSO. fiR#% ADC HJHL LY 0V ~ 5V, fmE N 25V, Nl FOC_CSO =
2.5V/5V*32768 = 16384(0x4000).

B 4 FOC_CHC[CSOC] = 00/11 Itf, 5 FOC_CSO =f& ITRIP A1 IC ¥ &
B 4 FOC_CHCI[CSOC] =01, 5 FOC_CSO &k IA ffh &
B 4 FOC_CHCI[CSOC] =10}, 5 FOC_CSO &k IB i) f &

13.1.9 AEER

PR LA SRR, TR, (55 A T DA B . A P ORI 23 DU R 00
W eI

B SR

B EIGE AR

B HEIS R A

2 13-2 M JERIE
FOC_CR1[RFAE] | FOC_CR1[ANGM] | FOC_CR1[EFAE] £ EERIR

1 X X J€33 56 il £ P
0 0 X Py A
0 1 0 S 28 Ah A

0

1

1

IR IS5 22 S > FOC EFREQMIN: %5 S84k & A i
5% ) i 2038 < FOC_EFREQMIN: it 55 B8 5 1] £ JF

13.1.9.1 [CigBsHIAE

€I it ) 71 2t # FE Z5 A7 4% FOC__THETA, #ZZ {74 FOC__RTHESTEP, JN# %

17 #¢ FOC_RTHEACC,
N :FOC__RTHESTEP(32 fi)

DL K € 3 vk ¥ E B FOC_RTHECNT 3t & #% &4 . € 3% & R

= FOC__RTHESTEP(32 fi) + FOC_RTHEACC(ff 16
fir)THETA_OL(16 fi) = THETA_OL(16 fir) + FOC__RTHESTEP(& 16 f7)
Hrr, THETA_OL Aith i NS 5. eI s f By, THE A THETA_OL 2 E#EIAAN
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FOC_THETA fE &t /. 5 FOC__THETA 2K R 5 N\ THETA_OL.

TCI o) f E HOAR S v, T FOC_CRI1[RFAE] = 1, {HAEIEHTIRE. ek s ANk i
WA — R RIS S, RIS TES RS I 1, 4 A ik 3% e (i FOC_RTHECNT it &)/5
FOC_CR1[RFAEJf#{HE 0, NEHLEm. TCHLEHS, Hidls FOC_CR1[ANGM]C & it 4 A1 FEAR 2.
FOC_CR1[ANGM] = 1 i, R AMGH #:; FOC_CR1ANGM] =0 I, K H #hi M.

13.1.9.2 imhifafE

S ff B Hh ¥ FOC_THETA Al ¥ FOC_RTHESTEP St [A#%i]. AR N:
THETA_OL(16 fiz) = THETA_OL(16 fif) + FOC__RTHESTEP(& 16 i), M, THETA_OL
SR WSS b A AR, TFEH A THETA_OL B #i% N\ FOC_THETA fE %
WM. 5 FOC__THETA 24 {H R 5 A\ THETA_OL.

B FOC_CRI1[RFAE] = 1, FOC_CR1[ANGM] = 0 i}, &k amsil fig A6 5 Ut g AR, ok
S PRI P R NI 5 TN () R o LA P S 50 T IRk )

B FOC_CR1[RFAE] = 0, FOC_CR1[ANGM] = 0 It} , f1 F Bk B s f)E, #F
FOC__RTHESTEP N+ IS NA A MvIdad . 5 Nl FOC_RTHESTEP = 0, Jsk
IEALINRE. L5 NiEE FOC_RTHESTEP S #H#fE, wsLdiA & FOC M5 (A & FOC
HEF . BpES N FOC__THETA Fl FOC__RTHESTEP. FOC RLHHRHE 5 N fis 5 M 1 4
AN A P A £ BE SRS HLRL)

13.1.9.3 (hE=EAE

IA

B
_IB THECOR
UALP THECOMP  ——

E— : THETA
UBET ; THLTA70LI gx(l)gfcg »
EK1 ETHETA )

EOME

EK2 EOME
EK3

EK4 )

KSLIDE
EKLPFMIN ESTIMATION FALP
EKP > EBET

_BKT EMF
PTRAN

FBASE

_OQUEKLPE |
EBMFK >
EFREQACC
EFREQMIN FORCE

EFREQHOLD ANGLE

] 13-14 £l 585 I A P
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13.1.9.3.1 (S RHERAE

FELAS AR S A B P S BRI ) S O B LAY, AR R AR R UL R0 P T HEAT A 5
Sl 5B B U S RIMA L. AR PTk#E PLL BUR SMO #52X, @i FOC_CR2[ESELJAT 1%

.

13.1.9.3.2 (AEBEHAE

EFREQMIN
P omega <

omega { p| FEFREQMIN
0

EFREQACC
+

OME THETA ETHETAy,
/ 1 CALCULAT ION

{
|
4 J EFREQHOLD
Z*l

13-15 fiti S50 25 5k 1l 4 2 5 FELAE 1]

UbDhRe SICH TRk FALRE B LA N, SREEMHIR /N, il S 2 AR Ak B 11 g B A
WP 5 SPMEFAER KR ZE, ATREA HNLE BRI fEXFEOL T, (2R asbl Mg, I ORIE
HALIBR S 3o

fitc 8 FOC_CR1[RFAE] =0, FOC_CR1[ANGM] =1, FOC_CR1[EFAE] = 1, f#fEftH 25m %]
FEDRE. Wil 13-15 B i A AG F 2SRRI £ 5008 B omega(:th v {5 5) 55 FOC_EFREQMIN
FIRN, AR AR N i 2R OME i FETH BRI B i Al S #s A 2 FOC__ETHETA. 34
omega <FOC_EFREQMIN i}, i Al 2% b AE, Gibl 4R AN O FF4R, A ANk i 1 5 T o 3 i
FOC_EFREQACC #ffn, scBlhnig, Ll FOC_EFREQHOLD FRfil#E 1 KfE. 24 omega =
FOC_EFREQMIN i, omega {4 OME.

i 3558 FOC__ EOME H OME £33 FOC_OMEKLPF G IR 3515
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13.1.9.3.3 BEFEBINK

~estimation theta

actual theta

e yd -
0 -—— RAWP thetagb‘ﬂ}—ESTIMATION theta—— >t
-
SMOOTH SWTICH

13-16 ff1 521 D) th 42

it & FOC_CR1[RFAE] = 1, FOC_CR1[ANGM] = 1, {HRENCHEThfEEshbL, TCH S5 E V)i
A TCI I R, AR I G SR R, AR 5 Ay B o 5 I e g BEAE A E w22 . IE
W, A TR b £ L DD At S AR I, 3 el T A B R AR S ri LB . P D)4k
TR A R T3 1]

&3 45 A, 55 48 B FOC__ETHETA FI€ Y58 i /1 i THETA_OL MW 2 /N T2 T
FOC_THECOR, HE#:V)#t FOC__ETHETA fENffifEfit . Mz KT FOC_THECOR, N4
AW, FOC_THECOR 1EAE#HE X THETA_OL #H4T151E, fHiz4m FOC__ETHETA [M1EiE
iT. *fWZ/NT FOC_THECOR I, Ef:)#: FOC__ETHETA{E R it

13.1.9.3.4 M

AME{H FOC_THECOMP i 4% FOC__ETHETA #47M 4. FOC_THECOMP Jyfit
fEIs), ML G f: FOC_THECOMP A IR, #M2i 28 £ .

13.1.10 EBHISERISEY

FOC UKz FMUBATI, FI AT S A5 LA SEi SHCAIWT AL I Is 1R . FOC MR
SER SR
B YA FOC__THETA
B S FOC__ETHETA, ff%0#E FOC__EOME
m  d#E/E FOC__UD, qffid/k FOC__UQ
B dihHIR FOC__ID, qihHiR FOC_1Q
B offi#E FOC_ VALP, B#iiH/E FOC__VBET
W BEZHJE FOC__UDCFLT
B I FOC__IA. FOC__IB. FOC__IC M=H i K FOC__IAMAX. FOC__IBMAX.
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FOC__ICMAX

a fELIA(Z T FOC__IA), B#iHii FOC__IBET

o fill [ B % FOC__EALP, B %#/& 5% FOC__EBET
% HLEN#IEE FOC__EMF

HHLIh% FOC__POW

13.1.10.1 JIGI/LiE RUES: T

FOC #24t % F 9 R 3% XK I Zh g . i B FOC_CRO[ESCMS] = 1, [d] i it B A I 15 4
FOC_IDREF. FOC_IQREF 4 0, #f5zh FOC s, i@idfi%&ME FOC_ETHETA Flfli Sk
FOC__EOME [/ A] HIWT LIRS . 24 FOC_ETHETA [ Fidiak FOC__EOME Affl, Nilix,
IR, THESGMZE, FUUCHES M ES L. 4 FOC_ETHETA [ Lok FOC__EOME
NIEAE, RIREEARAS, AT B R A S s ) i 3 F AL

13.1.10.2 RREBEEEE

il B ARIES N LS EUS 5 o il FEL3h 34 FOC__EALP fil B #ili )x 2% FOC__EBET, Jf
A REK FOC__EMF. AP A4 FOC__EMF (1AW B ALIPIRAS, SEIUEFERAP . B
RIS ThRE .

13.1.10.3 EBHINER
FOC R4 RAL HIA . Far HH o T PR ) B DA R e e M BRER R, i BB LT R .
13.1.11 FG g =%

FG {55t FOC Al Timerd JLFIMERF"4E, FOC ik A IR SR S5 foase, ik
WIS S5 A SEE FOC_EOMELPF 1 FG £t FOC_KFG -5t FG &34, FHzEHE
TIM4__ARR, ¥ TIM4__ARR/2 E# % TIM4__DR. Timer4 FHfc & o H, ARG ENZT
e oK ol W B A E KR B B R $ . FOC_KFG 1 it 5 2 i\ & :FOC_KFG =
SYSCLK/(2"TIM4_CRO[T4PSCJ*fbase*x). HH1, x J—~ NIRRT FG (F5 1ML
WA T 65535, A Timerd (1A 847347 2 %1 TIM4_CRO[T4PSC].

FOC_KFG = 0 I Ny AMiELtThfgE, TIMA__ARR 1 TIM4__DR A4 E ZhH#r
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13.2 FOC &1F&

13.2.1 FOC_CRO (0x409F)

fir

7

6

K

OMIF

OMAF

MERRS RSV OMAS ESCMS

EDIS

KA

R

R

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

R/W

BE0A N

0

0

AL

AR

HiR

(7]

OMIF

omega < FOC_EFREQMIN #5:& 47, BIf# FOC CRI[EFAEIAN 1, Zbn

R A&/
0: omega = FOC_EFREQMIN
1: omega < FOC_EFREQMIN

(6]

OMAF

omega > FOC_EFREQMIN 43 & A7
0: omega < FOC EFREQMIN
1: omega > FOC EFREQMIN

[5:4]

MERRS

T R SR B R IR 221 1%
00: 0.5

01: 0.25

10: 0.125

11: 1.0

[3]

RSV

TR

(2]

OMAS

A1 B 8 T e A i e

omegal[15:8] KF FOC EFREQMAX I, 24! OME Jy:
0: FOC_EFREQMAX*256

1: FOC_EFREQHOLD

(1]

ESCMS

i B i A e 3
0: PHBINERL
1: HEF A

(0]

EDIS

2% |- FOC_ EALP/FOC_ EBET H3hitH
0: Rzt
1: 21

13.2.2 FOC_CR1 (0x40A0)

A

7

6

0

K

OVMDL

EFAE

RFAE ANGM CSM RSV

SVPWMEN

x

R/W

R/W

R/W R/W R/W R/W -

R/W

HEAE

0

0

0
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fr LR ki34
ik 1A sl 4
[7] OVMDL 0: AMffife
1: ffgE
it S A% iR 1) £ A R
6] EFAE RS, ARG E A REIA 1, I B sl B0 B8 5 A
0: AMdigE
1. fiige
out 1) TC 35 A7 FE AT R
{68 J5 , AR TC M B B o i) 25, €I 45 R 5 AR BB
5] REAR FOC_CRI[ANGM] 7 H 2 ) 4 21| 4l 57 25 45 S Bl o f B X, A i
FOC CR1[RFAE] /i 0.
0: Mg
1: fiige
AR
FOC_CRL[RFAE] = 0 BF, £ FEARARE AL R YR T4 55 2% B 4
4] AN FOC_CR1[RFAE] = 1K, N@HE4sH 5 A EEAR R AL U4 Al 5 8% 5
e
0: BHEFIIEIL
1: Al AR
LR A AR X
00: HLHLFHRAE
[3:2] CSM 01: XHLFHRAE
10: {8
11: = HREE
[1] RSV R
SVPWM A Hefif G
(o] SVPWMEN 0: Affife
1: fiige
13.2.3 FOC_CR2 (0x40A1)
Az 7 6 5 4 3 | 2 1 0
R ESEL ICLR F5SEG DSS CS0C UQD UDD
R R/W R/W1 R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
Az B Eiip
B A S A R e
[7] ESEL 0: SN0 .
1: PLL, Ut FOC_KSTLDE & A7#% 4 PLL [1) PT # il #=1 FOC_PLLKP,
FOC_KLPFMIN 277284 PLL [ PI 54188 () FOC_PLLKI
FOC_ TAMAX/FOC_ IBMAX/FOC TCMAX & 0
(6] ICLR 0: LEX
1: % FOC_ TAMAX/FOC IBMAX/FOC ICMAX & 0 J5i%A E 3hiE 0
SVPWM #5120 i% £
[5] F5SEG 0: 7 B SvPw
1: 5 Bra SVPWM(H HL BH F e R A AR o AE 1 e %)
XL/ = FL B LR A AR 5
4] DSS o:mﬁﬁﬁﬁﬁ,~4ﬁ%%%ﬁﬁﬁﬁ%m
1o B R, AN A R — M, AT RS B
KAEPIAH IR, FOC 328 SE7E RN R AT — IR
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FEL LKA i AL 1

BCEZAL, EPEFOC CSO 5N MIRHEE . H L P RFERT, BCE N 00
B 11 X itrip B, XUEEBECRAERT, BLE N 01 X ia ®ivE, BLE
10X ib & iE. —HFHRAFER, BCEN 0L X ia KHE, BLEA 10
[3:2] CSoc F ib K, ERE 00 BE 11 % ic Kk,

00: itrip fl ic

01: ia

10: ib

11: itrip 1 ic

q Bl PT #5428 2% b, 2% Bk, FOC UQ MOMEASF I PT 441 48 50 37
[1] UQD 0: Ak b

1: &1k

d %l PT i ge 241k, 2% 1EWF, FOC_ UD MMEATEH PT35S 28 58 37
[0] UDD 0: A2k

1: 2%k

13.2.4 FOC_CR3 (0x409E)

fr 7 6 5 4 3 2 1 0
A FR EFAM TAMD | MFP EN | FOC THECOMP DIS | FOCFEN | HALL PLL EN | TSMINH9 | TSMINHS
Bt} R/W R/W R/W R/W R/W R/W R/W R/W
$=L VAN 0 0 0 0 0 0 0 0

fr 2R b

OMEGA J& 2 il i G

24 FOC_CRI[EFAE] = 0 H FOC CRI[EFAM] = 1 i, ¥ FOC OMEGA [# & Hy
[7] EFAM FOC_EFREQHOLD

0: Mg

1: f#igE

M

{§ F atan(ealpha/ebeta)fS2| i/ E{E A FOC_THETA
(6] TAMD "

0: Afffe

1: f#igE

ERCNRINIE T
[5] MFP EN | 0: Afdif

1: ffige

AINAME A ELAERE, (HRE/E, EPAHEIESE SMO Bl A0 Bk, M ASFME
FOC THECOMP| 26. 5°
DIS 0: AMifige
1: f#igE
FOC saifilf#i A, 7€ DRV _CRIMESEL] = 1 fIHi#2 F, EIf# DRV _CR[0CS] = 0, FOC
Gl =
0: Riife
1: f#igE
PLL #550F HALL JEBfHfE, HALL B0, FF3EEE FOC_THETA ) HALL £ fE & ut
PLL ~Fi J5 32 21 H At i
0: AMtRE
1: f#igE
[1:0] | TSMINH | FOC_TSMIN # KM, 5 0x40a2 Z5f7ds2H ik 10 7504

[4]

[3] FOCFEN

[2] HALL PLL EN

V2.0 163 www.fortiortech.com



Fortior Tech
BBz

FU6815 65Q1

13.2.5 FOC_TSMIN (0x40A2)

AL 7 | e | 5 | 4 | 3 | =2 | 1 ] o
4 HR FOC_TSMIN
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
L LR Eiipr
B P RAEAE IR - HIRUR R RN E D
W= B BHRAFEAR T - FEIX AMEE
HU{E i [0,255]
[7:0] FOC_TSMIN TSMIN = SRFEE T Toineor + FEX S [E] Tir
Bl Teinin = lpus, Tor= lps, TSMIN = 2us, WA 62. 5ps,
FOC_TSMIN = (1 + 1)/62.5%4096 = 131

13.2.6 FOC_TGLI (0x40A3)

fir 7 | e | 5 4 | 3 | 2 1 0
R FOC_TGLI
H R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
A B4y Eiipr
T 2 ke R
IR T R, & E Pre—driver (K EAFE /N S ik
KT —EERER. WEILEALR, Sk TR e EN AT
i .
[7:0] FOC_TGLI Wy (15 FEI (0,255
B WERANT 1ps BIZE R, FEXEFE] T = 1ps, PN
62. 5pus
FOC TGLI = (1 + 1)/62.5*4096 = 131

13.2.7 FOC_TBLO (0x40A4)

A 7 | 6 | 5 4 | 3 | 2 1 0
R FOC TBLO
Bt R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
fr B R
= H B R RS QN SR B 18], 24 A S e RN
FOC_TBLO, WIASRFEZAHMI I, SRR AL BEAS 2 HL IR -
[7:0] FOC_TBLO A YE I [0,255]
B TSI AN Tus ANKFE, FOC_TBLO = 1000ns/41. 67ns
= 24

13.2.8 FOC_TRGDLY (0x40A5)

hr 7 | 6 | 5 4 | 3 | 2 1 0
AR FOC TRGDLY
ey 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
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(A B ik
FHL VAL SR AR P ) i
24 FOC_TRGDLY = 0, BRIATE LA ZI3EAT B R AE
FE PR EX 5 R B
/=R & 000 S (Driver THEUE N 0)
HEVa E [-128,127]
[7:0] FOC_TRGDLY P PH SR RERE . 0 FOC TRGDLY = 5, MIZEIRE 5*T = 208ns;

FOC_TRGDLY = OxFB (¥MZ) B FOC_TRGDLY = -5, MI#EHT 208ns;
W= HL PSR RERL S 1 FOC TRGDLY = 0x85 (Emififdehr, FITH 7
BRI, W2 Driver THELSIA N iHE, 78 M FHEaT 5T =
208ns #ATKHE; FOC TRGDLY = 5, MY Driver it-¥ideim Fit4%,
1E PR EA: 5 5T = 208ns #HATREE .

13.2.9 FOC_CSO (0x40A6, 0x40A7)

FOC_CSOH(0x40A6)

fir 15 | 14 13 | 12 | 1 [ 10 | 9 | 8
K HR FOC CSO[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
SAE 0 1 0 0 0 0 0 0
FOC_CSOL(0x40A7)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
k4 FOC_CS0[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
LA B iR
LKA M B
B & FOC_CR2[CSOC], e M BHRAEBA M itrip, XCHFHRAFE
[15:0] FOC €S0 B ia, ib, ZHIPHRFERIN) ia, ib, ic.

BB EEE [0,32767]), fEfifE N 0
% ADC HIHLJEJLE OV ~ 5V, F:iEH 2.5V
I FOC_CSO = 2.5V/5V*32768 = 16384(0x4000)

13.2.10 FOC__RTHESTEP (0x40A8, 0x40A9)

FOC__RTHESTEPH(0x40A8)

fir 5 | 14 | 13 | 122 | 1 | 1w | 9 | 8
4 FOC_ RTHESTEP[15:8]

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

FOC__ RTHESTEPL(0x40A9)

fr 7 | e | 5 | 4 | 3 | 2 [ 1 | o
2 FR FOC__ RTHESTEP[7:0]

FAY 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

AL AR iR

JeH R (35 5, FOC_ RTHESTEP W #BK4 32 £, el AfGS

[15:0] Foc RTHESTEP | e BCFFEAR 16 i

B i [-32768,32767]
FOC_ RTHESTEP(32 fiz) = FOC__RTHESTEP(32 fif) + FOC_RTHEACC({E
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16 fr)
THETA_OL(16 fiz) = THETA_OL(16 fir) + FOC__RTHESTEP(5 16 fir)

13.2.11 FOC_RTHEACC (0x40AA, 0x40AB)

FOC RTHEACCH(0x40AA)
A 15 | 14 | 13 | 12 | 1u [ 10 9 8
A2 HR FOC RTHEACC[15:8]
Bt W W W W W W W W
SAME 0 0 0 0 0 0 0 0
FOC_RTHEACCL(0x40AB)
A 7 6 5 | 4 | 3 | 2 1 0
ZFR FOC RTHEACC[7:0]
Byt W W W W W W W W
=X DA 0 0 0 0 0 0 0 0
A B Eiipr
&I R (K insE FE, FOC_RTHEACC A 32 7, S N5
Ko BRAFENAK 16 7. 1 16 ALfH AN 0
HU(E Ya H [-32768,32767]
[15:0] FOC_RTHEACC FOC RTHESTEP(32 fiz) = FOC _RTHESTEP(32 fiz) + FOC_RTHEACC({i%
16 fir)
THETA_OL(16 £iZ) = THETA OL(16 i) + FOC__RTHESTEP(/; 16 fir)

13.2.12 FOC_EOMELPF (0x40AA, 0x40AB)

FOC_EOMELPFH(0x40AA)
fir 15 | 14 | 13 | 12 | 11 | 10 9 8
ZFR FOC_EOMELPF[15:8]
FRA R R R R R R R R
SAiE 0 0 0 0 0 0 0 0
FOC_EOMELPFL(0x40AB)
fr 7 6 5 | 4 | 3 | 2 1 0
ZFR FOC EOMELPF[7:0]
et R R R R R R R R
SAiE 0 0 0 0 0 0 0 0
A B Eiip
R JE I I (P B2 A1k S
[15:0] FOC_EOMELPF JEW 20N FOC_EOMEKLPF, LPF (Rt B4 2% Ak vk 8 A
HU(E Ja [ [-32768,32767]

13.2.13 FOC_RTHECNT (0x40AC)

A 7 | e | 5 | a4 | 3 | =2 1 0
S FK FOC RTHECNT
ey R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr ZR b
Test vk FBE = FOC RTHECNT*256
[7:0] FOC RTHECNT e hRefdae 5, BAEP R IAMAT —IRCHIEH, M kEuE
F| FOC RTHECNT*256 5, e 4o
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13.2.14 FOC_THECOR (0x40AD)

AL 7 | e | 5 | 4 | 3 | =2 | 1 [ o
R FOC_THECOR
KA R/W R/W R/W R/W R/W R/W R/W R
LR A[:N 0 0 0 0 0 0 0 1
fr ZFR ik

VI BT i PEAB 1A -

€ 35 &5 A U0 e 21 ik A5 S 10 BT i D b b e, S
FOC__ THETA —2%k

Hfr 3l [0,255]

13.2.15 FOC__EMF (0x40AE, 0x40AF)

FOC__EMFH(0x40AE)

[7:0] FOC THECOR

AL 15 | 14 | 13 | 12 | 11 | 10 9 8
R FOC__ EMF[15:8]
KA R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FOC__EMFL(0x40AF)
fir ! 6 5 | 4 [ 3 [ 2 1 0
k4 FOC_EMF[7:0]
KM R R R R R R R R
XDA[E] 0 0 0 0 0 0 0 0
il B AR L0 e LB B
[15:0] FOC__EMF S FOC__EALP f{°F-J7 Il FOC__EBETA FISF-77 JFAR 5
Hfi ¥ el [0,32767]

13.2.16 FOC_THECOMP (0x40AE, 0x40AF)

FOC_THECOMPH(0x40AE)
fir 15 | 14 | 13 | 12 | 11 | 10 9 8
ZFR FOC_THECOMP[15:8]
Bt W W W W W W W L
=EDAIEN 0 0 0 0 0 0 0 0
FOC_THECOMPL(0x40AF)
fr 7 6 5 | 4 | 3 | 2 1 0
R FOC_THECOMP[7:0]
B! ] W W L W W W W
XA 0 0 0 0 0 0 0 0
A AR iR
A EEAMEE
B2 M B2 FOC_ ETHETA B b AMEAB AR oAl 5 25 fe 24t A7
[15:0] FOC_THECOMP B FOC THETA, Ho50i5 FOC  THETA —%
B {95l [-32768,32767]
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13.2.17 FOC_DMAX (0x40B0, 0x40B1)

FOC_DMAXH(0x40B0)
DA 15 | 1 | 13 | 12 | 11 [ 10 9 8
£ FOC DMAX[15:8]
KM W W W W W W L W
SAME 0 0 0 0 0 0 0 0
FOC_DMAXL(0x40B1)
Az 7 6 5 | 4 | 3 | 2 1 0
B FOC_DMAX[7:0]
Sy W W W W W [ W W
=EDAEN 0 0 0 0 0 0 0 0
fir B4 iR
d il PT 451 28 FA0 B o KM
[15:0] FOC_DMAX R 35 [32768,32767]

13.2.18 FOC__OMEEST (0x40B0, 0x40B1)

FOC__ OMEESTH(0x40B0)
oA 15 | 14 | 13 | 12 | 11 | 10 9 8
EAS FOC_ OMEEST[15:8]
HKM R R R R R R
SAE 0 0 0 0 0 0 0 0
FOC__ OMEESTL(0x40B1)
fir 7 6 5 | 4 | 3 | 2 1 0
E4 S FOC__ OMEEST[7:0]
HKH R R R R R R
EDAEN 0 0 0 0 0 0 0 0
(A AR iR
FOC i 5 8% 11 S P A
[15:0] | FOC__ OMEEST {4710, 32767)

13.2.19 FOC_DMIN (0x40B2, 0x40B3)

FOC_DMINH(0x40B2)
[0A 5 | 14 | 13 | 12 | 11 [ 10 9 8
B FOC_DMIN[15:8]

KM W W W W W W L W
SAE 0 0 0 0 0 0 0 0
FOC DMINL(0x40B3)

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

ki FOC DMIN[7:0]
HKA W W W W W W W W
SAE 0 0 0 0 0 0 0 0
fir E4 iR
d il PT $2 il 4 1 i H A /IME
[15:0] FOC_DHIN AU 3 [-32768,32767]
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13.2.20 FOC_ATAN_THETA(0x40B2, 0x40B3)

FOC_ATAN_THETAH(0x40B2)

(A 15 | 14 | 13 | 12 | 11 | 10 9 | 8
B4 FOC_ATAN THETA[15:8]

B R R R R R R
=EDAEN 0 0 0 0 0 0 0 0

FOC_ATAN THETAL(0x40B3)

fir 7 6 | 5 | 4 | 3 | 2 1 | o
B4 FOC_ATAN THETA[7:0]

S| R R R R R
LEDALE] 0 0 0 0 0 0 0 0

(A B iR

ATAN B N8, H FOC_ EALP/FOC  EBET Bt 15 H

[15:0] | FOC_ATAN_THETA B 16 [ (~32768, 32767)

13.2.21 FOC_QMAX (0x40B4, 0x40B5)

FOC_QMAXH(0x40B4)
fr 5 | 14 | 13 | 12 | u [ 10 | 9 | 8
A FOC QMAX[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
AR 0 0 0 0 0 0 0 0
FOC_QMAXL(0x40B5)
A 7 | e | 5 | a4 | 3 | 2 | 1 | o
SRR FOC_QMAX[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
DA (=N 0 0 0 0 0 0 0 0
fir B Eiip
. q il PT Fa i 5 (g H B KA
[15:0] FOC_QUAX HU{H Y [ [-32768,32767]
13.2.22 FOC_QMIN (0x40B6, 0x40B7)
FOC_QMINH(0x40B6)
AL 15 | 14 [ 13 | 12 [ 1 [ w0 [ 9 [ s
2R FOC QMIN[15:8]
KA 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
FOC_QMINL(0x40B7)
AL 7 | e | 5 | 4 | 3 | 2 [ 1 | o
445 FOC_QMIN[7:0]
He R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fr ZR b
. q il PT 2] 5 (g H B/ IME
[15:0] FOC_QUIN Bl 70 B [-32768,32767]
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13.2.23 FOC__UD (0x40B8, 0x40B9)

FOC _UDH(0x40B8)
DA 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
k4 FOC_ UD[15:8]

e 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
FOC__UDL(0x40B9)

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

B4 FOC_ UD[7:0]
KA 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
VA LK ik

d 4 PT il 48 Y d Bl
[15:0] roe_t HAH 35 B [-32768,32767]

13.2.24 FOC__UQ (0x40BA, 0x40BB)

FOC__UQH(0x40BA)

fr 5 | 14 | 13 | 12 | u [ 10 | 9 | 8
k4 FOC_ UQ[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
FOC__UQL(0x40BB)
AL T | e | 5 | 4 | 3 | 2 | 1 | o
R FOC__UQ[7:0]
FKH R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A BFR iR
q fill PT $ #8550 HH (1Y) o il
[15:0] FOC_UA HE Ja [ [-32768,32767]

13.2.25 FOC__ID (0x40BC, 0x40BD)

FOC _ IDH(0x40BC)
fir 15 | 14 | 13 | 12 | 11 | 10 9 8
R FOC__ ID[15:8]
B! R R R R R R R R
SAME 0 0 0 0 0 0 0 0
FOC__ IDL(0x40BD)
A 7 6 5 | 4 | 3 | 2 1 0
kS FOC ID[7:0]
B! R R R R R R R R
XA 0 0 0 0 0 0 0 0
WA B iR
[15:0] FOC 1D KAF IR T AL AR AR $ A5 21 d Rl IR
— B {9l [-32768,32767]
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13.2.26 FOC__IQ (0x40BE, 0x40BF)

FOC_ TQH(0x40BE)
DA 15 | 14 | 13 | 12 | 11 [ 10 9 8
£ FOC_ 1Q[15:8]
KM R R R R R R R R
SAME 0 0 0 0 0 0 0 0
FOC_ IQL(0x40BF)
Az 7 6 5 | 4 | 3 | 2 1 0
AR FOC_ 1Q[7:0]
Sy R R R R R R R R
=EDAEN 0 0 0 0 0 0 0 0
A B #Hhid
[15:0] FoC 10 SKAF HLIR AT AL R AR G B o fil R
— HUEJaH [-32768,32767]

13.2.27 FOC__IBET (0x40C0, 0x40C1)

FOC__ IBETH(0x40C0)

e 15 | 14 | 13 | 12 | 11 | 10 9 8
R FOC IBET[15:8]

KM R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FOC__ IBETL(0x40C1)

(VA 7 6 5 | a4 | 3 | 2 1 0

E4 S FOC_ IBET[7:0]
FRM R R R R R R R R
EDAEN 0 0 0 0 0 0 0 0
(A B iR

SKAF I 2 AR AR AR H 45 21 1) Bl FL I
[15:0] roc_IBET HE Ja [ [-32768,32767]

13.2.28 FOC_IQ_LPFK (0x40C0)

fir 7 | e [ 5 [ a4 [ 3 | 2 1 0
ZHR FOC_1Q_LPFK
Eapit] W W W W W W W W
=R DA 1 1 1 1 1 1 1 1
A LR #id
) FOC TQ {KIBEIE REL, BRIMEN OxFF
[7:0] FOC_IQ LPFK (0, 255)

13.2.29 FOC_ID_LPFK (0x40C1)

JoA 7 | 6 | 5 | 4 3 2 1 0
kS FOC_1Q LPFK

Byt W W W W W W W W

SAE 1 1 1 1 1 1 1 1
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fr ZFR ik
. FOC IDKIEJENE R, BRIME N OxFF
[7:0] FOC 1D LPFK G0, 255)
13.2.30 FOC__VBET (0x40C2, 0x40C3)
FOC__ VBETH(0x40(2)
DA 15 | 1 | 13 | 12 | 1m | 10 9 8
ZFR FOC_ VBET[15:8]
gt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
FOC  VBETL(0x40C3)
Az 7 6 5 | a4 | 3 | 2 1 0
4K FOC__ VBET[7:0]
Byt R R R R R R R R
SAH 0 0 0 0 0 0 0 0
YA 2R iR
. FOC Fibedr i B 4 Ha
[15:0] FOC_VBET HY B 7 B [-32768, 32767]

13.2.31 FOC_UDCPS (0x40C2, 0x40C3)

FOC_UDCPSH(0x40C2)
fr 15 | 14 | 13 | 12 | 11 | 10 9 8
HHR FOC_UDCPS[15:8]
Bt W W W W W W W L
=EDAIEN 0 0 0 0 0 0 0 0
FOC_UDCPSL(0x40C3)
fr 7 6 5 | 4 | 3 | 2 1 0
4R FOC_UDCPS[7:0]
HKM L W W W W W W L
XA 0 0 0 0 0 0 0 0
A £ i iR
d Fi HE R M2
[15:0] FOC_UDCPS d %l PI $+4 1045 52 FOC UD 5 FOC_UDCPS AHINJE i3 T —fide
B {9l [-32768,32767]

13.2.32 FOC_UQCPS (0x40C4, 0x40C5)

FOC_UQCPSH(0x40C4)

o 15 | 14 | 13 | 12 | 11 [ 10 9 8
B FOC UQCPS[15:8]

B W W W W W W W L
SAE 0 0 0 0 0 0 0 0

FOC_UQCPSL(0x40C5)

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

B W W W W W W W L
S 0 0 0 0 0 0 0 0
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AL R iR
q il R M
[15:0] FOC_UQCPS q B PT IFEEE 5 FOC UQ 5 FOC UQCPS B INJE i3 T —AEdh
U JaE [-32768,32767]

13.2.33 FOC__VALP (0x40C4, 0x40C5)

FOC__ VALPH(0x40C4)
DA 15 | 14 | 13 | 12 | 1 [ 10 9 8
k4 FOC_ VALP[15:8]
Sy W W W W W [ W W
SAME 0 0 0 0 0 0 0 0
FOC__VALPL(0x40C5)
Az 7 6 5 | 4 | 3 | 2 1 0
B4 FOC_ VALP[7:0]
K W W W W W W W W
LEDALE] 0 0 0 0 0 0 0 0
fir E i iR
FOC HE B4 HY o il L
[15:0] FOC VALP By (85 [ [ 32768, 32767

13.2.34 FOC_FLUX (0x40C6, 0x40C7)

FOC_FLUXH(0x40C6)
fir 15 | 1 | 13 | 12 | 1 | 10 9 8
2R FOC_FLUX[15:8]
R L W W W W W L L
XA 0 0 0 0 0 0 0 0
FOC_FLUXL(0x40C7)
fr 7 6 5 | 4 [ 3 | 2 | 1t [ o
kS FOC_FLUX[7:0]
HKA W W W W L W W W
XA 0 0 0 0 0 0 0 0
A BFR iR
FELM LR I
[15:0] FOC_FLUX {16 (0, 32767)

13.2.35 FOC__IC (0x40C6, 0x40C7)

FOC__ ICH(0x40C6)

[0A 15 | 14 | 13 | 12 | 11 [ 10 9 8

KR FOC_ IC[15:8]

B R R R R R R R R
SAE 0 0 0 0 0 0 0 0

FOC  ICL(0x40C7)

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

4R FOC_ IC[7:0]

A R R R R R R R R
=XDAEN 0 0 0 0 0 0 0 0
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AL LR iR

_ KREFRAZI C FHAH HIR

L15:0] FOC_IC HU{E V5 ) [-32768,32767]

13.2.36 FOC_LQ (0x40C8, 0x40C9)

FOC_LQH(0x40C8)

DA 15 | 14 | 13 | 12 [ 11 [ 10 9 8
A FOC_LQ[15:8]

Byt W W W W W W W W
SAifH 0 0 0 0 0 0 0 0
FOC_LQ(0x40C9)
fir 7 6 5 | 4 | 3 | 2 | 1 | o

R FOC LQL7:0]

Byt W W W W W W W W
SAH 0 0 0 0 0 0 0 0
A B ik

, Q il b S A

[15:0] FOC LQ WA T (0, 32767)

13.2.37 FOC__IB (0x40C8, 0x40C9)

FOC__IBH(0x40C8)

r 15 | 14 | 13 | 12 | 1 [ 10 9 8
ZFR FOC_ 1B[15:8]

R R R R R R R R R
S 0 0 0 0 0 0 0 0
FOC__ IBL(0x40C9)

i 7 6 5 | 4 | 5 [ 2z [ 1 [ o

kS FOC IB[7:0]
HKA R R R R R R R R
SAE 0 0 0 0 0 0 0 0
(A B iR

RAEIRAF (1) B AHAH AR
[15:0] roc_1b HUE 5 I [-32768,32767]

13.2.38 FOC_LD (0x40CA, 0x40CB)

FOC_LDH(0x40CA)
[0A 15 | 14 | 13 | 12 | 11 [ 10 9 8
KR FOC_LD[15:8]
B W W W W W W L W
SAE 0 0 0 0 0 0 0 0
FOC_LD(0x40CB)
Az 7 6 5 | 4 | 3 | 2 1 0
42 F FOC_LD[7:0]
HKA W W W W W W W W
SAE 0 0 0 0 0 0 0 0
] B iR
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[15:0]

FOC_LD

Dl LA
B G (0, 32767)

13.2.39 FOC__I|A (0x40CA, 0x40CB)

FOC  TAH(0x40CA)
A 15 | 14 | 13 | 12 | 1u [ 10 9 8
B FOC_ T1A[15:8]
Bt R R R R R R R R
SAME 0 0 0 0 0 0 0 0
FOC__ TAL(0x40CB)
fr 7 6 5 | 4 | 3 | > 1 0
K HR FOC  TA[7:0]
KM R R R R R R R R
=EDAIEN 0 0 0 0 0 0 0 0
A E i iR
SREEIRIFH A AR LI
[15:0] Foc_14 AU 35 B [-32768,32767]
13.2.40 FOC__THETA (0x40CC, 0x40CD)
FOC__ THETAH(0x40CC)
fr 15 | 14 | 13 | 12 | 1 | 10 9 8
k4 FOC_THETA[15:8]
FA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FOC _THETAL(0x40CD)
L 7 | e | 5 [ a4 | 3 | 2 1 0
SRR FOC__ THETA[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
A B iR
FOC % th fA B
Hy {1 75 I [-32768,32767]
[15:0] FOC__THETA 32768 ~ 32767 X [i-180° ~ 180°
%: FOC__THETA = 8192, XA AN 8192/32768*180° = 45°
13.2.41 FOC__ETHETA (0x40CE, 0x40CF)
FOC__ETHETAH(0x40CE)
A 15 | 14 | 13 | 12 | 1u [ 10 9 8
S FK FOC ETHETA[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
FOC _ETHETAL(0x40CF)
pr 7 | e | 5 | 4 | 3 | 2 1 0
L FK FOC ETHETA[7:0]
R R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
V2.0 175 www.fortiortech.com




Fortior Tech

P~ BERR FU6815 65Q1
(ITA R Eiip
Bl 5% f A BE(R B2 FOC_THECOMP /T 1) £ )& X 5
. FOC__THETA —%{
[15:0] FOC ETHETA T
BB 7 Bl [-32768,32767]

13.2.42 FOC__EALP (0x40D0, 0x40D1)

FOC__EALPH(0x40DO0)

A 15 | 14 | 13 | 12 | 1m [ 10 9 8
R FOC EALP[15:8]

B yii R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
FOC__EALPL(0x40D1)
fr 7 6 5 | 4 | 3 | 2 1 0

2K FOC_EALP[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fir B FR iR
) S 2R AL B o S B 3
[15:0] FOC_EALP HY {8 75 Bl [-32768,32767]
13.2.43 FOC__EBET (0x40D2, 0x40D3)
FOC__EBETH(0x40D2)
fir 15 | 14 | 13 | 12 | 11 | 10 9 8
£ FOC_ EBET[15:8]
eyt R R R R R R R R
DA (=N 0 0 0 0 0 0 0 0
FOC__EBETL(0x40D3)
fr 7 6 5 | 4 | 3 | 2 1 0
ZFR FOC EBET[7:0]
Byt R R R R R R R R
DA (=N 0 0 0 0 0 0 0 0
fir B Eiip
) RS B Bl FE Bh 3
[15:0] FOC_EBET HU{H 7 [ [-32768,32767]
13.2.44 FOC__EOME (0x40D4, 0x40D5)
FOC_EOMEH(0x40D4)
A 15 | 14 | 13 | 12 | 1 [ 10 9 | 8
42 F FOC_EOME[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
FOC EOMEL(0x40D5)
AL 7 | e | 5 | a4 | 3 | 2 1 [ o
LR FOC_EOME[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
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B R g
. Al 45 i o 2
[15:0] FOC__EOME H{HL 71 Bl [-32768,32767]

13.2.45 FOC__UQEX (0x40D6, 0x40D7)

FOC  UQEXH(0x40D6)
A 15 | 14 | 13 | 12 | 1m [ 10 9 8
4 HR FOC_ UQEX[15:8]
et R R R R R R R R
SAhiE 0 0 0 0 0 0 0 0
FOC__ UQEXL(0x40D7)
fr 7 6 5 | 4 | 3 | 2 1 0
ZFR FOC_ UQEX[7:0]
FRA R R R R R R R R
SAE 0 0 0 0 0 0 0 0
A B Eiipr
Q % PT 2 il 85 vi HUMEL
AR FOC_ UQ - FOC_QMAX
24 FOC UQ > FOC QMAX, FOC UQEX NIE{H
[15:0] FOC__UQEX 24 FOC_ UQ < FOC_QMAX, FOC UQEX AfifH
i FOC__UQEX A S 55 R 25 il
H iy [ [-32768,32767]

13.2.46 FOC_KFG (0x40D6, 0x40D7)

FOC_KFGH(0x40D6)

fir 15 | 14 | 13 | 12 | 11 | 10 9 8
42 F5 FOC_KFG[15:8]
Bt W W W W W W W L
SAH 0 0 0 0 0 0 0 0
FOC_KFGL(0x40D7)
fr 7 6 5 | 4 | 3 | 2 1 0
42 F5 FOC_KFG[7:0]
HKM L W W W W W W L
BAE 0 0 0 0 0 0 0 0
A B iR
FG BT R 4L
O HEYE FOC _EOMELPF 1 FOC KFG 4 FG %F M B #l, F4
R E S TIMA - ARR, TIM4 ARR/2 7% TIM4 DR
THHARXWES % FG fir =k
[15:0] FOC KFG (156 FEL [0,65535
. FOC KFG = 0 NAERESLINEE, W FOC KFG Wi, 75
Timer4 [FJE}EP 734 R £ TIM4_CRO[T4PSC]

13.2.47 FOC__POW (0x40D8, 0x40D9)

FOC__POWH(0x40D8)
o [ e ] 15 | 14 [ 13 [ 12 | 1 0 | 9
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S FOC_POW[15:8]
2B R R R R R R R R
LR A[:N 0 0 0 0 0 0 0 0
FOC _POWL(0x40D9)
A 7 6 5 | 4 | 3 | 2 1 0
A FOC__ POW[7:0]
Byt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
L 2R Eiiipr
_ HALIh %
L15:0] FOC__POW HY {8 7 B [-32768,32767]
13.2.48 FOC_EOMEKLPF (0x40D8)
fir 7 | e | 5 | 4 | 3 2 1 0
P S FOC EOMEKLPF
eS| W W W W W W W W
R A (=N 0 0 0 0 0 0 0 0
A 2R Eiip
{5 B U f5 24 S B FOC. EOMELPF [ E 25
[7:0] FOC EOMEKLPF LPF BB Sy i F 3
Yo [1, 255] %) By R ETE E [1/32768, 255/32768]

13.2.49 FOC__IAMAX (0x40DA, 0x40DB)

FOC  TAMAXH(0x40DA)
fir 15 | 14 | 13 | 12 | 11 | 10 9 8
ZFR FOC TAMAX[15:8]
et R R R R R R R R
H A 0 0 0 0 0 0 0 0
FOC_ TAMAXL(0x40DB)
fir 7 6 5 | 4 | 3 | 2 1 0
FFR FOC_ TAMAX[7:0]
FRA R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
(TA B Eii P
A FHH RO AE
M) A AR NAE, R RES— AN A e 2 T 51
B, 7500452 §E AT e 2R/
[15:0] FOC_TAVAX |t o K (R & B 53 0, % W FOC CRRLICLR] = 1 %
FOC_ TAMAX J& 0
B Y [ [-32768,32767]

13.2.50 FOC__IBMAX (0x40DC, 0x40DD)

FOC_ IBMAXH(0x40DC)
VA 15 | 14 | 13 | 12 | 11 [ 10 9 8
b FOC  IBMAX[15:8]
R R R R R R R R R
SAH 0 0 0 0 0 0 0 0
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FOC_ TBMAXL(0x40DD)
L 7 6 5 | 4 | 3 | 2 1 0
2 FOC_ TBMAX[7:0]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
{0 R Eiip
B A HL i K AE
ORI B AH IR AORAE, I fe it — Ao R A RE A5 2 aT 526
) B, NS 2N E T BE 2R/
[15:0] FOC_IBAX | o i kR 2 2038 0, T R E FOC CR2[ICLR] = 1 %t
FOC  IBMAX §& 0
HU{H Y [-32768,32767]
13.2.51 FOC__ICMAX (0x40DE, 0x40DF)
FOC__ICMAXH(0x40DE)
fr 15 | 14 | 13 | 12 | 11 | 10 9 8
£ FOC_ TCMAX[15:8]
Byt R R R R R R R R
EAE 0 0 0 0 0 0 0 0
FOC _ TCMAXL(0x40DF)
fr 7 6 5 | 4 | 3 | 2 1 0
2 FOC TCMAX[7:0]
eyt R R R R R R R R
H A 0 0 0 0 0 0 0 0
fir L FR Eiip
C M HR A KA
ORI C A IR AR AR, I f i — A B A e A5 2 aT FE 1)
) B, A2 {E AT RE 2 /s
[15:0] FOC_TOWAX | o i kR & b3 0, % & B FOC CR2[ICLR] = 1 %
FOC TCMAX & 0
A JEE [-32768,32767]
13.2.52 FOC_EFREQMAX (0x406F)
A 7 | e | 5 | 4 | 3 | =2 | 1 | o
A FR FOC_EFREQMAX[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 1 1 1 1 1 1 1
{0 B ik
omega i NAH
fHE 28 H E omegal[15:8] KT % EHN, F& % HEE OME Ny
FOC CRO[OMAS] = 0: FOC EFREQMAX*256
, FOC CRO[OMAS] = 1: FOC EFREQHOLD
[7:0] FOC EFREQMAX Yy {55 FE [0, 127]
0 ~ 127 XFNIHE 0 ~ 32767
VE: BN LR, BEThEESAK
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13.2.53 FOC_DKP (0x4070, 0x4071)

FOC_DKPH(0x4070)
A 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
2R FOC DKP[15:8]
57 R R/W R/W R/W R/W R/W R/W R/W
LR A[:N 0 0 0 0 0 0 0 0
FOC_DKPL(0x4071)
A 7 | e | s | 4 [ 3 | 2 | 1 [ o
ZFR FOC DKP[7:0]
eS| R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fir B Eip
. D % PT By LLBI =41
L15:0] FOC_DKP SUETEFE (0, 32767), BRRSRARN 0, Q12 B2t
13.2.54 FOC_EKP (0x4074, 0x4075)
FOC_EKPH(0x4074)
fr 15 | 14 | 13 | 12 | um | 1w | 9 | 8
SR FOC_EKP[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FOC_EKPL(0x4075)
A 7 | e | 5 | 4 | 3 | 2 1 0
SR FOC_FEKP[7:0]
57 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
fir B ik
) FEE S F B AL L PT 58I 5210 KP 2%, BEiiE N 0, Q12 K&l
[15:0] FOC_EKP A YR [0,32767]

13.2.55 FOC_EKI (0x4076, 0x4077)

FOC_EKIH(0x4076)
fir 5 | 14 | 13 | 12 | um | w0 | 9 | 8
R FOC_EKI[15:8]
B! R R/W R/W R/W R/W R/W R/W R/W
XDA] 0 0 0 0 0 0 0 0
FOC_EKIL(0x4077)
A 7 | e | 5 | 4 | 3 | 2 | 1 | o
S FK FOC_EKI[7:0]
HKA 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
fr B iR
B A B A 5 PT BHI 2210 KT 28, S tE N 0, Q15 4%
[15:0] FOC_EKI B [0,32767)
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13.2.56 FOC_KSLIDE (0x4078, 0x4079)

FOC_KSLIDEH(0x4078)
A 15 14 | 13 [ 12 | 11 | 10 9 8
2 H FOC_KSLIDE/FOC_PLLKP[15:8]
e R R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FOC KSLIDEL(0x4079)
A 7 6 | 5 | 4 | 3 [ 2 1 0
4 FOC_KSLIDE/FOC PLLKP[7:0]
iyl R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A £y i iR
FOC CR2[ESEL] = 0: Jy SMO 325 2%, Q15 4k
[15:0] | FOC_KSLIDE/FOC_PLLKP | FOC CR2[ESEL] = 1: JyPLL Y PI #1800 KP 2%, Q12 k%=X
HUE JE FE [0,32767], SEifitEN 0

13.2.57 FOC_EKLPFMIN (0x407A, 0x407B)

FOC_EKLPFMINH(0x407A)
e 15 4 | 13 | 12 | 11 [ 10 9 8
2R FOC_EKLPFMIN/FOC PLLKPI[15:8]
M R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FOC_EKLPFMINH(0x407B)
(VA 7 6 | 5 | 4 | 3 | 2 1 0
KR FOC EKLPFMIN/FOC PLLKPI[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
(A B iR
FOC_CR2[ESEL] = 0: 4 SMO (¥ HL 2h i € % 2 500 IS
B Ml 5 B B IR REUNTZER, 90T R/
[15:0] | FOC EKLPEMIN/FOC PLLKI | {4, Q15 #%X.
FOC CR2[ESEL] = 1: PLL () PI ¥t 281 KI 2%, Q15 %=X
HU{H 5 I [0,32767], mfifE R 0

13.2.58 FOC_DKI (0x407C, 0x407D)

FOC DKTH(0x407C)
o 15 | 14 | 13 | 12 [ 1 | 10 9 8
ZFR FOC_DKI[15:8]
By R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FOC_DKIL(0x407D)
hr 7 | e | 5 | a4 | 3 | 2 1 0
R FOC_DKI[7:0]
By R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
(A R | £
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. D % PT IFR > 28
[15:0] FOC_DKI HUE G0, 32767), S mfifEly 0, Q15 #

13.2.59 FOC_OMEKLPF (0x407E, 0x407F)

FOC OMEKLPFH(0x407E)
A 15 | 14 | 13 | 12 | 1u [ 10 9 8
4 HR FOC_OMEKLPF[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
FOC_OMEKLPFL(0x407F)

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

R FOC OMEKLPF[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
A E i iR
il B AN ST R IR R A i tEN 0, Q15 4% K
[15:0] FOC_OMEKLPF ¥y (5% P [0.3276 7]
13.2.60 FOC_FBASE (0x4080, 0x4081)
FOC_FBASEH(0x4080)
fr 15 | 14 | 13 | 12 | 1 | 10 9 8
R FOC_FBASE[15:8]

FKA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FOC FBASEL(0x4081)

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

AR FOC_FBASE[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
A BFR iR
il B8 AR L 1 e
H A Yl [0,32767]
[15:0] FOC FBASE FOC FBASE = fbase*Ts*32768
#: fbase = 200Hz, Ts = 62.5us, N FOC FBASE =
200*0. 0000625*32768 = 409(0x199)
13.2.61 FOC_EFREQACC (0x4082, 0x4083)
FOC_EFREQACCH(0x4082)
[0A 15 [ 14 | 13 | 12 [ 11 | 10 9 8
k4 FOC_EFREQACC[15:8]

By R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FOC_EFREQACCL(0x4083)
iz 7 | e | 5 | 4 | 3 | 2 1 0

SRR FOC_EFREQACC([7:0]

K R/W R/W R/W R/W R/W R/W R/W R/W
=XDAEN 0 0 0 0 0 0 0 0
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AL B iR

il S 2% i) A FE A A FE S 5, FOC_EFREQACC BN 24 7,
DTS AL, BB K 16 fi7.

HUfE el [0,65535]

#: fbase = 200Hz, #XI%L pp = 4, NI speed base =
60*fbase/pp = 3000rpm. & E#EHE N 3rpm, N
FOC_EFREQACC = 3rpm/speed_base*32768*256 = 8388(0x20C4).

13.2.62 FOC_EFREQMIN (0x4084, 0x4085)

FOC_EFREQMINH(0x4084)

[15:0] FOC EFREQACC

A 15 | 14 [ 13 [ 12 | 1 [ 10 [ 9 [ 8
R FOC_EFREQMIN[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0

FOC_EFREQMINL(0x4085)

AL 7 | e | 5 | a4 | 3 | 2 | 1 | o
2R FOC_EFREQMIN[7:0]
FKA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
A B ik
%4 £ B V) ¥ 48, FOC EFREQMIN 3509 24 fir, S NS
. BAFE NG 16 fiL
28R A R RE, AN BN T2 ER, A A R
il £
[15:0] FOC_EFREQMIN B e ya [ [-32768,32767]
%1: fbase = 200Hz, X%l pp = 4, N speed base =
60*fbase/pp = 3000rpm. W& VJfliH & 1/ NI FEHCAN
30rpm, M FOC _EFREQMIN = 30rpm/speed base*32768 =
327(0x147).

13.2.63 FOC_EFREQHOLD (0x4086, 0x4087)

FOC_EFREQHOLDH(0x4086)

fir 15 | 14 | 13 | 12 | 11 | 10 9 8
ZFR FOC EFREQHOLD[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
FOC_EFREQHOLDL(0x4087)
fr 7 | e | 5 | 4 | 3 | 2 1 0
25 FOC_EFREQHOLD[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
EAHiE 0 0 0 0 0 0 0 0
(TA B Eii P
ik B BRI T B K {f, FOC_EFREQHOLD N9 24 £, Ay
FF5hr. S NG 16 £if
[15:0] FOC EFREQUOLD | A HAR S /T FOC_BFREQMIN, - S5 S 44 00 225 T %
B, ASFEBE N
By [ [-32768,32767]
f5i: fbase = 200Hz, tXI%pp = 4, W speed base =
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60*fbase/pp = 3000rpm. & 5H i) HE F & K{E N 60rpm, N
FOC_EFREQHOLD = 60rpm/speed_base*32768 = 655(0x028F),

13.2.64 FOC_EK3 (0x4088, 0x4089)

FOC_EK3H(0x4088)
A 15 | 14 | 13 [ 12 | 1 [ w0 [ 9 [ 8
B FOC_EK3[15:8]
Bt R R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
FOC_EK3L(0x4089)
fr 7 | e | 5 | a4 | 3 | =2 | 1 | o
R FOC_EK3[7:0]
HH R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
A E i iR
R A A SRR IS = AN R EL S ArE N 0, Q15 K%
[15:0] FOC_EK3 {7 [0,32767]
13.2.65 FOC_EK4 (0x408A, 0x408B)
FOC_EK4H(0x408A)
fr 5 | 14 [ 13 [ 12 [ u [ 10 [ 9 [ 8
R FOC_FEK4[15:8]
FA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0
FOC_EK4L(0x408B)
L 7] | 5 | 4 | 3 | 2 | 1 [ o
AR FOC EK4[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0
A BFR iR
i AR Al S AR B DU R B, Q15 %K
[15:0] FOC_ER4 H {8135 [~32768,32767]
13.2.66 FOC_EK1 (0x408C, 0x408D)
FOC_EK1H(0x408C)
A 15 | | 13 [ 12 [ un [ 10 [ 9 [ s
AR FOC_FK1[15:8]
HAY R R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0
FOC_EK1L(0x408D)
fr 7 | e | 5 | 4 | 3 | 2 [ 1 | o
S FK FOC_EK1[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
A AR iR
[15:0] FOC EK1 A S ERRNE AR, mmAER 0, Q15 k%X
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|

| BUfE [ [0,32767]

13.2.67 FOC_EK2 (0x408E, 0x408F)

FOC EK2H(0x408E)
L 5 | 14 [ 13 [ 12 [ 1 [ 10 [ 9 [ 8
R FOC EK2[15:8]
eS| R R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
FOC_EK2L(0x408F)
L 7 | e | 5 | 4 | 3 | 2 | 1 | o
ZFR FOC EK2[7:0]
H R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B FR iR
] R EHRMIE AN REL B AERN 0, Q15 #%:K
[15:0] FOC_EK2 W (L [0, 32767
13.2.68 FOC_IDREF (0x4090, 0x4091)
FOC_IDREFH(0x4090)
fr 5 | 14 [ 13 [ 12 [ u [ 10 [ 9 [ 8
SR FOC_IDREF[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
DA (=N 0 0 0 0 0 0 0 0
FOC_TDREFL(0x4091)
fir 7 | e | 5 | 4 | 3 | =2 | 1 | o
ZRR FOC_IDREF[7:0]
H R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B Eiip
) FA P 4552 1 d Sl g A8
[15:0] FOC_IDREF HU{H 75 [-32768,32767]
13.2.69 FOC_IQREF (0x4092, 0x4093)
FOC_TQREFH(0x4092)
A 15 | 14 [ 13 [ 12 [ un [ w0 [ 9 [ s
4R FOC_TQREF[15:8]
He 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
FOC TQREFL(0x4093)
pr 7 | e | 5 | 4 | 3 | 2 | 1 | o
AFK FOC_IQREF[7:0]
He 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
AL ZFR Eiip
) P45 € 1 g H AR 2E
[15:0] FOC_IQREF B8 705 B [-32768,32767]
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13.2.70 FOC_QKP (0x4094, 0x4095)

FOC_QKPH(0x4094)
A 15 | 14 [ 13 [ 12 | 1 [ 10 [ 9 [ 8
k4 FOC QKP[15:8]
HA R R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FOC_QKPL(0x4095)
fr 7 | e | 5 | a4 | 3 | =2 | 1 | o
kS FOC_QKP[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
(s k4 iR
[15:0] FOC QKP q B PT #1251 KP 2%, SemfitE 0, Q12 4
) - HUE YR [0,32767], FM Q12 HUE YL [0,8]

13.2.71 FOC_QKI (0x4096, 0x4097)

FOC_QKIH(0x4096)

fr 5 | 14 | 13 | 12 | u [ 10 | 9 | 8
R FOC QKI[15:8]
KM R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FOC_QKIL(0x4097)
AL 7 | e | 5 [ 4 | 3 | 2 [ 1 | o
AR FOC_QKI[7:0]
FKH R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A BFR iR
[15:0] FOC QKT q i PT #4810 KT R4, S8 0, Q15 #%3K
] - HUE YR [0,32767], XM Q15 HUE Y [0,1]

13.2.72 FOC__UDCFLT (0x4098, 0x4099)

FOC_UDCFLTH(0x4098)
fir 15 | 14 | 13 | 12 | 11 | 10 9 8
R FOC__ UDCFLT[15:8]
B! R R R R R R R R
XA 0 0 0 0 0 0 0 0
FOC_ UDCFLTL(0x4099)
A 7 6 5 | 4 | 3 | 2 1 0
L FK FOC__ UDCFLT[7:0]
Bt R R R R R R R R
XA 0 0 0 0 0 0 0 0
WA B iR
JEB JE W BEZR
FOC B BELR FL R SR AR, 88 Ji5 1931 FOC__UDCFLT. m] L $% ADC
[15:0] FOC_ UDCFLT i 209 LA ),
H{E ¥ I [0,32767]
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15 : BFER FE R 1/6 43R 3% ADC, ADC WIS LN 5V, BIREZEH &
(RISRRETEE Y OV ~ 30V, FOC_ UDCFLT 4y 19661(0x4CCD), )2k
£ = 19661/32768*5V*6 = 18V,
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14 Timerl

14.1 Timer1 {2#{Fi5t8B

Timer1 G5 —A 16 Az it B EEA T BRI —A 16 fira) Eitsy B ekt s . Timer! £
FI-F BLDC HiHLJ7 9% 5. Timer1 B R4

W 16 A7) B AT R T T SR U B B A R E RN (R 60 JEE R [A]),
AN R R VAR SR PN GRS SN

W16 £z F O S R T s A BRI R T B AR A (], DL A S SRR BR ik

HSF 1] (2% 1= R e ) ) o

3 AL AT G AR P ES KT R G AT A0, S AR B R PSR R R

AL BRI 5 1R SR 238 P i

A BRSNS 5 R A P R A B S S

7 SRS B AR A ) LB A L

6 /> T

Timer1 &S5 UNE] 14-1 iR,

SYSCLK

counter
underflow

to
CMP&DRIVER&ADC

14-1 Timer1 N #8451
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14.1.1 Timer1 i+&{8 5T

— 10| CNT RESET
TIWTIF
)

SYSCLK
T1BCEN T1BOIF
T1PSC clk

data update

TIPDIF T1RCEN
TIADIF

Kl 14-2 I FE 55

Timer! B & — Mgt — A 16 S BB REA T g, — 16 Az BB B s .
14.1.1.1 90z

AN D NS I e s o I el S O N e 7 U R et < (A e i 2 L S5 o e
TIM1_CR3[T1PSCz i, wIEs: 8 far g, T X MEHITAFas A gZhas, MR EE# G2
SEZ B PR, i DL SLAE SR AT E s A B R AR TAER S A R R AR
clk_psc1 = SYSCLK/(2TIM1_CR3[T1PSC]). 445 HimtEriisiz 5 TIM1_CR3[T1PSCIHI% & sk
14-1 Ffir.

F 141 G 124748 TIM1_CR3[T1PSCIAN [FMEGS B (1 4 i %

TIML_CR3[TIPSC] | SRS clk_pscl(Hz) | TIM1_CR3[T1PSC] | 23R &%k clk_pscl(Hz)
000 1 24M 100 16 1.5M
001 2 12M 101 32 750k
010 4 6M 110 64 375k
011 8 3M 111 128 187. bk
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14.1.1.2 BAITE4ES

BRI N —A 16 Arm Bt Eeds, i EUEDY TIM1__BCNTR. 547 B kI v
TIM1_SR[T1PDIF]=k % & 5 A I F¢ i i TIM1_SR[T1WTIF](fi  TIM1_CR2[T1BRS]i% £ £ i,
TIM1__BCNTR 457 fH-$E v A2 3 3R 27 4788 TIM1__BCCR, [Ali TIM1__BCNTR i 0 H#E I

BT TIM1__BCCR 12 IR R (AL AN o BT s Y0 5 N e w2 BT (R TR (B 60 2 et
[6]). Z W E Al & 2 ORI JEE RN 60 JE LA N TIMI_BCOR % 17 %%, X Hid it
TIM1_CRO[T1CFLT]%E. 4 TIM1__BARR Hz3:8 i aE(TIM1_CR1[BAPE] = 1)if, TIM1_BCOR
FUEBEE N TIM1__BARR 27785, 24 TIM1__BCNTR i ¥Uti%5T TIM1__BARR i, FEATH#8 E
i P AR EAL TIMA_SR[T1BOIF]E 1. iRt geagml s, W= EHuianfE, ARG 0.
URAEBE SR A, WA AR A 295 0, — B IHEE] OXFFFF % J5 | 303 0.

TIM1__BCNTR

OxFFFF }— — — — — — — — — — — —

TIML BCNTR>TIML BCCR Set BOIF
TIML BCOR>TIMI BARR
TIMI_BARR |- — — — — Z/ —\\— —————————— —— —

TIM1_CRO[TIFORC] = 0

0x0000

TIM1__BCNTR

OXxfFFF — — — — — — — — — — — — — — — — — — — — — — —

Force Commutation
TIMI__BCNTR->TTMI__BCCR Set BOIF

TIML_BCOR->TIML BARR / \
TIMI BARR

TIMI_CRO[TIFORC] = 1

0x0000

K 14-3 AT Eas T o

FshiE(TIM1_IER[TIMAME] = 1)}, TIM1__BCNTR A H TIM1_CR2[T1BRSH= il E 17,
M & FFEA T A
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14.1.1.3 EgitE=s

EHE SR A A 16 £ b Bt Bods . i BUE A TIMI__RCNTR. %4 it %
TIM1_RARR HIBCEMAS, 7/E R 0, SRR Rl b S eppRaiAr TIMA_SR[T1ROIFIE 1,
TIM1_RCNTR % 0, st fdifigfi TIM1_CRO[T1RCENI#IE 0, FATHEH L3011 . A E R v
FIE N FE AT AT 4% TIM1_CRO[T1RCENIE 1, S #it4i (1 3h i ah AL

TIM1__RCNTR overflowoverflow overflowoverflow
TIM1__RARR 5 BCOR*CSEL \ 4 4 . ¥

TIMI__RARR = BCOR¥BSEl. ~~ _  ____ .~/ |

0 A A 4 .
TIPDIF TINTIF TIPDIF TIWTIF

K 14-4 ERGHER T EOE K

14.1.2 (B

14.1.2.1 (P EEWES

TIMA_CR3[T1TISBA A BRIE 5 5K E CMPOM/2(CMP B Kuill). GPIO(Hall 4 i &
Kidll). ADC(ADC £z & #ll). Bi® HALL_CR[HALLSEL]#% GPIO ki T P1.4/P1.6/P2.1(ThkE
¥ J5 1) Hall 15 5% N\ 3 11)8k P0.2/P3.7/P3.6. TIM1_CR3[T1INM]EFS2 5% CMP/GPIO {5 53k
ATHEM: o AT BRI R, fil R A BRI E AR AL E R A CMP/GPIO A7 B A = 14 Al
ADC o7 B A6 U FAF .

P0.2/P3.7/P3.6

(=}

P1.4/P1.6/P2.1

—

00
01
10

T1PDIF
T1ADIF

14-5 i B ks I Th REAE &
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14.1.2.2 CMP/GPIO i Et& M4

fiil B %7 17 2 40 TIM1_DBR1/2/3/4/5/6/7T[T1CPE], i %17 B K {3 5 (4 20t s MM A1
CMP/GPIO A & AE 5 BIH R IR, A2 B A I, CMP/GPIO i & & I 44 b5 & AL
TIM1_SR[T1PDIF]#& 1. TIM1_CRA[T1CST]#41 TIM1_DBR1/2/3/4/5/6/7[T1CPE]{IF 5 -

TICPE 000 >< 001 >< 100 >< 111 ><
CMP/GPO signal(W) | | |
CMP/GPO signal (V) | |
CMP/GPO signal (W) | | | 1

position detect % ﬁ % f ﬁ ﬁ ﬁ

I . . I Three—phase
| | |
No Detect ! Detect U phase rise ! Detect U phase ! double edge

D e > edge-———-—- P ferllodge P02 SEE >

Fl 14-6 A BRI 7
TIM1_DBR1/2/3/4/5/6/7[T1CPE]Wk & it NI 2T i3 14-2 Fis.
# 14-2 A[F TIM1_DBR1/2/3/4/5/6/7[T1CPE] | )43 %5y

CPE £z CPE iR

000 0 100 Kl U AH N FES, U ARRER L 28 Adi B
001 K U A B TS, U AN FL iR g e 101 R WA B TS, WA E i g e
010 R W AH R FUS, WA FL i g8 e 110 R VAR BEUS, VARG EL R g e
011 KV AR E TR, VAR R e A 111 R = ARG, = AR LR g g

14.1.2.3 ADC (s EtSEE4

TIM1_CR3[TATISHEFAL B R IME SH N UK H ADC i, Timer1 4%1H] ADC RA& T iiAH b &

S, ks A
TIM1_URES =K x TIM1_UCOP — TIM1_UFLP

Hr,

K: ADC 1. B kil %%

TIM1__UCOP: Fi@ H £ [1) ADC KFHE

TIM1__UFLP: 2= AHHUE ) ADC RAF(H

TIM1_DBR1/2/3/4/5/6/7[T1CPE]¥E K. TIM1__UCOP #1 TIM1__UFLP fEAA S X, Hikdn

£ 14-3 firn.

#* 14-3 TIM1_DBR1/2/3/4/5/6/7[T1CPE]5 K. TIM1__UCOP #1 TIM1__UFLP #]5¢ %

CPE iR
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000 (3¢

001 K 9 TIML_KR, TIM1__UCOP 4 W AHFELH, TIMI__UFLP 3 U AHFLIE

010 K 9 TIML_KF, TIML_UCOP A U #IHIJE, TIMI_UFLP Jy W AHHLIE

011 K J9 TIML KR, TIML_UCOP Jy U HHLE, TIML UFLP gV FiHIJE

100 K J9 TIML_KF, TIML_UCOP Jy V MHHLE, TIML UFLP Ay U FiHiJE

101 K 9 TIML_KR, TIM1__UCOP 3y V AHFELH, TIMI__UFLP g W AHFLE

110 K 39 TIMI_KE, TIML UCOP Jy W AHHUE, TIMI UFLP AV AHHLE

111 (3¢

) TIM1_URES K AEIEGARES, fiik ADC A BRI, ADC Ar BAS I - W A Fbr S A7
TIM1_SR[T1ADIF]E 1. 2% ADC i Bl &% K vl o2 ADC A7 B A Sk R AL B, MR
T AR £

14.1.2.4
CSOND | i CSOND ! i CSOND | i CSOND |
; T > o T—
itoffdelay § itoffdelay i itof['delay i itoffdelay
— | >—< | > | —< |
PW out L | T | P |
P ON Detection interval 3 | ! ] 3 | ! !
PWM OFF Detection interval i i | | i 3 i : | :
e ~ — IS Se— T 1
CSOFFD CSOFF CSOFFD CSOFFD

K 14-7 RFEX (A&

B T2 B DR O, REZHESHE TS PWM . @i &g
CMP_SAMR[CSOFFD]fil CMP_SAMR[CSOND]EL /X CMP_CRA4[FAEN], i & B #ARFEX
] ASRAS A 20 A BRINE S . 24 TIMA_CR3[TATIS] &y 01 5 10 I, Timer1 7E1%RFEX (8] A
ffi 58 CMPO/1/2 % th e M1 35 5 rp s b 345 10 EL R 45 SR B8R 3y ADC SRR B S AL -

PRAIRFEIX M E, 155% 28.1.5 %11,
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14.1.2.5 iiEil&

SYSCLK ”‘H“HHHH

INMx 00 01
Before filter
After filter ‘

8c 1k

14-8 JEPARHIT 7

JE A ARE TIM1_CR3[T1INM]5 CMP_CRA[FAEN] AT i IS4 ik 55 8/16/24/32/64/96
B0 R ) CMP/GPIO fa AMEFS o (HREJESE ThRE, IR G MG 5 S LB AT NG 5 K IR
8/16/24/32/64/96 /N4l & 151 .

14.1.3 S \BIFHER
T10PS
TIM1 CR4 |wr signal
UPD ) 00 TIM1 DBR1/2/3
Reload timer overflow event for reversing timing 01 /4/5/6/7
_TlWTIF
[ TIPDIF | or| TIADIF | 0 T1CST
x— 11 DRV_CMR

14-9 5 FHER]

¥ TIM1_DBR1/2/3/4/5/6/7 il i 15 S NIRSEEE DRV_CMR J&, 5 A7 Wil
Ko BB FHEH TIM1_CRO[T1OPSIk#fil & F 5, mlIEFEHR ik . BEHIHEES F il sihr
BNl . EANFRETRASE, AR TR B R EA TIMA_SRTIWTIFIE 1, [FI i1
S TIM1_CRA[T1CST]#E 001 ~ 110 2 [, TIM1_CR4[T1CST]H 30l 1.

14.1.4 Timer1 HAjR

Timer1 A5 6 /™M Wrid KA :
B AT A s b
B FEFHEER R A b
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5 AR
BRI
CMP/GPIOA & s il v e
ADCi B F i i

TIBOTF
TIBOIE

TIROIF
TIROIE

TIWT IF
TIWT IE

timl intr

T1PDIF
TIPDIE

T1BD IF
TIBDIE

TIADIF
TIADIE

Loy

K 14-10 Timer1 H W
14.2 BLDC HBHl75:KBIEED

Etxt BLDC HLHL T 38k, Timer1 EiA CMPO/1/2 F1 Driver BLERSZHLUT T BhiE :
H3lic % 60 FERTIE], JEIJE1EN 60 FEHEHER A]

MRS IAEIN BAE S, AT E 35

H BB, BITESHRT R Y, 45 16 bR R

Bl ) AL B A I S DB AH PR 18], S0 BheAt

% CMP_CR2[CMPOSEL], [Hzh#% 4] CMP0/1/2

AR LA ST DR B F OGRS AT R, 15 5 SRR o T e E R I
% DRV_CMR Zifids, HaHEHH] 6 % PWM fith
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14.2.1 F5iEBEEhRI7 H%4E

B 14-11 J7i i NS HoE

STATUS1 STATUS2 STATUS3 STATUS4 STATUS5 STATUS6 STATUS1
(T1CST=00 (T1CST=010) (T1CST=011) 1CST=100) (T1CST=101) (T1CST=110) (T1€ST=00
TIMLbBBR1 TIM1_DBR2 TIM1_DBR3 TIMMSDBR4 TIM1_DBR5 TIM1_DBR6 TIML 1

TIM1_CRA[T1CSTIZ #AHRASHL. HHURZAS 0 HTHth R HMRAE, W& 7 HE L, T
ME, i, BUeh, FHaIFEDGe. RE 1 ~6 FT/ P B3, HAazhfEfE, RS
TIM1_CRA4[T1CST]H3hin 1.

RE A ~7 XN TIMI_DBR1 ~ 7 T /748, MBS NN FHRWTA AR, 4APRAEXTM ) TIM1_DBRx
2 HEEHi %] DRV_CMR %4243 A1 CMP_CR2[CMPOSEL], S AR AL B AG I o
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14.2.2 F5iBBRENaY T{EIREE
AT G - WTBOLE
GORE TR A I 6], BAAR, [t ;r

MBS E s, ARG B 6 OB 5 il e Ar

A
—_Y_

A

|
|
|
)
|
|
|
| 6O AR ], BCNTR, ¥t
|

HIUS E B 72 BIBCCR
|
|
|
|
|
|
|
: |
! :
I |
1 |
| I |
| : |
| | |
I D R )
, | B :
W AT 3
Bl BE e : : L%ﬁf R?N?REJJM :
I E] CEI 1 D gl
PRRCA | I
VB L
== F
Uik, 1 ArEASSRBEPDIE  AI{E A& WTIE/ROIE
I RCNTR I
| |
|
W] fdi B W BDIE/ROTE
K 14-12 BLDC f# T4 J5iz
14.2.2.1 60 EE YA

TIM1__BCCR i3k - — X # 60 FEif[a]. & TIM1_CR2[T1BRS] =0, fH3kME NI T 41
Z B (R, 52 E TIM1_CR2[T1BRS] =1, 3R AL E K I o W7 2 [ [a]

TIM1_BCOR A JEJ J5 i) 60 FZiia, BI 60 JF 3kt /i) . TICFLT mlik a7 1/2/4/8 A
TIM1__BCCR “F¥/543% TIM1_BCOR.

TN, ARHE 60 FEILUENE] TIM1_BCOR g S i 1] A7 BRI e Sh B B (it
(8], AR i A P B ] o

INRFE AT [ B BB AE(TIMA_CRA[T1BAPE] = 1), 435088 BRI o BAG I b i sl 5 N
i P Wi B AL, TIM1_BCOR BE#A%£F] TIM1__BARR,  PAFE | s il #4H .
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14.2.2.2 60 EiRli&iE

RN TR RE S KN, — AR 2 JA 1) 30 FE RV R 23 2 k5. (ZCP), 7 AR B A I T o
RINTES AR e 2eid 60 FEA AR ZE % 2l YOI EARINRIM, 75 ZEIEAT S A o

% TIM1_CRO[T1FORC] = 1 ffife st AHTIRE o FERT— AR, BN o WA o 22
TIM1__BCNTR i 0 I EH T iA1H4 [ TIM1__BCCR ##i3k TIM1__BCNTR it %, 4t
Ja, AN 60 FEFEHER A4S RA7/E TIM1_BCOR. W% B #h2E 3 ThRefERE(TIM1_CR1[T1BAPE] = 1),
FEA TS 2 A0 TIM1_BCOR KME#EA TIM1__BARR. 4 TIM1__BCNTR 5 TIM1__BARR Lt#;
VU PE (e AH 2 J5 2250 60 JE K AR WA A I 3105 3 A0), AR TE AR b b W AR bR AL
TIM1_SR[T1BOIF]& 1, #A75sifil#sd, M4 TIM1_BCNTR #8E 0. (3 S /E#AH)5 60
FE AR S, 24 TIM1__BCNTR > TIM1__BARR i}, R2xfil & s fil4A B TIM1_SR[T1BOIF]
R ). WERAE R AH T EE(TIMA_CRO[T1FORC] =0), 4 TIM1__BCNTR > TIM1__BARR I},
T AR EAL TIM1_SR[T1BOIF]E 1, A4 E sl wl i WA s i b W b
ELLANT B I o e s LA T T 3hHeAH o

14.2.2.3 LETi iR

TESRARZ S, T JEOR A S A B 2, SIS A P e K R R i — A R R YR
s, TR, B R BB RMES OENE . IR i AR AR [R] P ) PR AR Sk
ADC RFHH, BEGLL A MRS 5 R R . SRR RS, 7= AR Bf M S 4l R rh W A
prEAL TIM1_SR[T1BDIF].

SRIRBFRCN R8T TIMA_CRA[BSEL] R &, Ax: BFF#ifE = TIM1_CR1[BSEL]/128*60°,

14.2.2.4 (I ESNRARINEH/MBER A E

FEMAE 2 JE A B 22 0 (P AT BRI T, AR B0 1 2 1) ek 2 s A PO B ) R
o TR EEAE, WA S, PR N R AL TIMA_SR[TTWTIF].

1% B @S TIMA_CR2[CSEL]# E, A: HukififE =
TIM1_CR2[CSEL}/128*60°.

14.2.2 .5 iZ R

S E T 28.1.1.2.
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14.3 Timer1 {722

14.3.1 TIM1_CRO (0x4068)

fir 7 6 | 5 4 3 | 2 1 0
K T1RWEN T1CFLT T1FORC T10PS T1BCEN T1RCEN
R W1 R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
AL B iR
TIM1 CRO[T1RCEN] S fdgefr
0: e X
[7] TIRWEN | 1: ZE#:{ETIM1 _CROKS, TIMI CRO[TIRWEN]AZ5TIMI CRO[TIRCEN] [E]INf #:4F,
TIM1_CRO[TIRCEN] A fg fif #& A1 AN f#f A& . XF TIMI_CRO 5 0x81 fff A
TIML CRO[TIRCEN], %0x80Af#iHETIML CRO[TIRCEN] .
60 /5 2 I I [ 8 0 1
00: RI1ASTIMI  BCCRF¥JJ5 5 ATIMI  BCOR
[6:5] TICFLT | 01: ®y2/NTIM1  BCCR-33J5 5 ATIML  BCOR
10: Fi4TIM1  BCCRF# )55 ANTIM1  BCOR
11: FYSTIML  BCCRF#J5 5 ANTIM1  BCOR
60 /5 5:8 i1l # AH 4 fi
0: gk
[4] TIFORC | 1: fdife
L ERIRNE R S, BMEATRE T b, il 605 A S i A
AR il & A5 5 kP
PEEETIML _DBRx[MIDRV_CMRALH ¥ it &A= S
'3:2] Tiops | 003 BKAERSTIMI_TER[TIUPD] 'S LB TIML CRALTICST] 'S ARtk
: 01: EE T HAs A A Ta) T 38 Hp i i & 25000 £ S
10 o7 BRI H b ik e Hh s A
11: {#&
FEARTHE S T H S R
[1] TIBCEN | 0: Affife
1: fifige
BRI AR
LE#EAETIML_CROM), TIMI CRO[TIRWEN] %25 5 TIMI CROL[TIRCEN] [7] i 44 ,
TIMI_CRO[TIRCEN] A & {f #& A1 2% 1k . X} TIMI CRO & 0x81 fif A
TIM1 CRO[TIRCEN], EO0x80Af#HETIMI CRO[T1RCEN] .
[0] TIRCEN | A7 BRI Hp o A1 5 NI R BT o] [ 38 BETIML_CRO[T1RCEN] o 4 EE K - £ 2% =
A BRI S, TIML CROLTIRCEN] A3 0.
FEBEAEAESS, TIM1 CROLT1RCEN] [ [ 5 fg FIANE RE T RE TE 2L
0: Mg
1: ffigE

V2.0

199 www.fortiortech.com




Fortior Tech

/-- URUBT FU6815 65Q1

14.3.2 TIM1_CR1 (0x4069)

VA 7 6 | 5 | 4 | 3 | 2 | 1 | o
R T1BAPE BSEL
A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
AL B ik

TIMI BARRH #2545 {# fE

fEREG, AFEATH s R A BAS I o i 5l 5 NI b B AL,
TIML__BCORAZATIML__BARRZFAF#% . FHTAGIMINAS 25k 22 £ ) (1960 5 55 i 6 AH
TIM1__BARRF H Bh2E 2N REA 52 F- BB =5

0: gk

1: fifige

5 i SRR AR P

AR I B SRR A B, E BRI SRR A X B TR PN, AR AT 47 B AG
[6:0] BSEL A3 BEMAEE = TIML CRI[BSEL]/128%60°

[7] T1BAPE

VE: TEbBLA T, RMSI A DDA
14.3.3 TIM1_CR2 (0x406A)

fir 7 6 [ 5 [ 4 | 3 | 2 | 1 | o
KR T1BRS CSEL
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
A E4s ik
FEATTH A E AR R
FohATIML_TER[TIMAME] e J5, SLIDRETCRL, FEATEASTIML _ BCNTRA
(7] TIBRS | figiEid BCNTR L is FH 442 Ar

0: AN FEEALL

1 o7 B o iy 5247

T AH A B i

[6:0] CSEL A7 B ISy Nk & 5, 20k CSEL A B (1) FE i 45 k]
AN BRI = TIM1 CR2[CSEL]/128%60°

14.3.4 TIM1_CR3 (0x406B)

VA 7 6 | 5 | 4 3 | 2 1 | o
4R RSV T1PSC T1TIS T1INM
Byt - R/W R/W R/W R/W R/W R/W R/W
R A (=N - 0 0 0 0 1 0 0
AL B ik
(7] RSV PR ¥

VI i o s ¢

FHFXE RGBT o0 A0, AR R FEARTHEES RS 2T B0 AR AN THEL
_ PRI B R AR Ay
[6:4] B 001: 12MHz

010: 6MHz 011: 3MHz

100: 1. 5MHz 101: 750kHz
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110: 375kHz 111: 187. 5kHz

I B ARG Sk

00: GPIO(HS#E HALL CR[HALLSEL]#%E#% P1.4. P1.6. P2.1 8¢ P0.2. P3.7.
P3.6)

01: CMPO/1/2 Hi%ii{E 5

10: ADC H% A5 5

11: {##

L EARIE S FIE R K e kB . MMANE S IIKTE N8 EE, S8 fEgs
JERR . VLIS [E AR FECMP CR4 [FAEN] 135 2 T 24028

CMP_CRA[FAEN] = OHY:

00: 44 2G5 o JE

01: 84> R Gehth H 1

10: 164 RS 8 i

11: 244 R G 8h i

CMP_CRA[FAEN] = 1K}:

00: 324~ R Gih) 8 1

01: 644 R Gih)8h

10: 964 RSt 8

11: 128/ R Guhf o & 1

14.3.5 TIM1_CR4 (0x406C)

[3:2] TITIS

[1:0] T1INM

AL 7 | e | 5 | 4 3 2 | 1 ] o
R RSV T1CST
Byt - - - - - R/W R/W R/W
AN - - - - - 0 0 0
fir ZR ik
[7:3] RSV R

AR SN

RS HUFEAS [F] IR ZS 26 B2 AS [H] I TIM1_DBRx

MTIMI _CR4[TICSTIFE001 ~ 11DLIRZAS, Timerl4#R¥ETIM1 DBRx[T1CPE] H #h#%
ECMPO/1/ 21 G

HTIMI_CRA[TICSTIAEO01 ~ 110ARZAS, 215 NN P Wil ok i H sh i 01

[2:0] TICST TIMI_CRA[TICST] | TIMI DBRx | TIMI CRA[TICST] | TIMI DBRx
000 0 100 TIM1 DBRA4
001 TIMI DBR1 101 TIM1 DBR5
010 TIMI DBR2 110 TIM1 DBR6
011 TIM1 DBR3 111 TIM1 DBR7
14.3.6 TIM1_IER (0x406D)
AL 7 6 5 4 3 2 1 0
25 T1UPD TIMAME | TIADIE | TIBOIE | TIROIE | TIWTIE | TIPDIE | TIBDIE
Eayit) 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
J0A R #id
[7] TIUPD | TIM1_CRO[T10PS] = 00: XS T itk Bt . 51U E30E0
6] TIMAME | Fahiiat it fg
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fERESE, FEART S E BT A E M T 58 . HARGFTA
FEARTEELITIML BONTRANFE BHTIML CR2 [T1BRS] 4% & 7, T A& B 3L A5
B 3 A b AT

BT RS A AEAZTIML CRO[TIRCEN] AP EFNEOFME 1, Wl #fh41F
AR B AR TIML RCNTR A BE 1 2 #i $08s B S 1HE0

IS TIML RARRANS: E BN 58, Rl i b Ak

0: ARk

1. f#RE

[5]

T1ADIE

ADC 457 B A5 v b e e
0: ARk
1: ffgE

[4]

T1BOIE

FATHHAS B T e
0: AMiiae
1: flige

[3]

T1ROIE

HPTHHCR B TR
0: AMiiae
1: flige

[2]

TIWTIE

HONIN e rh T g
0: AMiiae
1: flige

[1]

T1PDIE

CMP/GPTONL B A& I A {5 BE
0: gk
1: ffige

[0]

T1BDIE

B RS 45 R W g
0: AMdigE
1: ¥R

14.3.7 TIM1_SR (0x406E)

iz 7 | s 5 4 3 2 1 0
LK RSV TIADIF | TIBOIF | TIROIF | TIWTIF | TIPDIF T1BDIF
HKA - - R/WO R/WO R/WO R/W R/WO R/WO
SAH - - 0 0 0 0 0 0
A AR iR
[7:6] RSV N

ADC A7 B Ao ) W S A s

24 ADC A7 A IS 5 55 TIML _DBRx [T1CPE]AH R i 7= A= A7 AR ) o b

B
- LADIE 0: ARRAHBrEL

L KA

5.

0: 50

1: TR

SEATT A v o W S A AT

FEATFH B F) BB, SMTIML BONTRiTC2s {4 S5 TIML  BARRZ 17 28 H{H b

WULECRy, KA BT
[4] T1BOIF -

0: ARRATWBFEMH

L RAF B
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=

=
0: 750
=X

[3]

T1ROIF

FRRTH AR i R WS AR A
MTIM1_ RCNTRSTIMI  RARRLLEGUTECHS, A4 LiwFHf:, TIM1
B
0: REAT WM
L RAEFHIFE
5:
0: 750
=94

RCNTR{E0

[2]

TIWTIF

55 ON P o W S A R A7

MTIM1 DBRxALHIFIDRY CMRINF, 7245 A e o iy

B

0: KREATWHEMF

L RS W

5.

0: 750

1: 24IM1_CRO[TIOPS] = OQOWT, F=A:5 N7 HRlr, HAhIoE L

[1]

T1PDIF

CMP/GPTO {37 B A& I F Wy At bk A7

24 CMP/GPTO £ B A IS 25 TIML DBRx [T1CPE]AH [F] e 72 A= Aor B AS I r 17
e

0: KRAEFBIFHM

E$¢%$#

JIT‘

e

TE

aﬂﬁo

[0]

T1BDIF

0:
1:
E@ﬁﬁ%%*%%#ﬁ*ﬁ
ﬁ*Fﬁ%F@ SRS B], B A AR e A
0.%&%*%%#

1 RAEFBrELE

5.

0: 50

1: &YX

S

14.3.8 TIM1

__BCOR (0x4070, 0x4071)

TIM1__BCORH(0x4070)

fir

15

| 14 | 13 | 12 | 1u | 10 | 9 | 8

K

TIMI BCOR[15:8]

KA

R/W

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

BE0A N

0 0 0 0 0 0 0
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TIM1_ BCORL(0x4071)

A 7 6 | 5 | 4 | 3 2 1 | o
2 TIMI BCOR[7:0]

KA R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0

{0 R Eiip

) TR FEA T B T BUE sE R HE
[15:0] TIMI__BCOR TIM1  BCCRYEW J& HME, BI60FE S R] 1 3E E{E
14.3.9 TIM1_CRS5 (0x4072)

fr 7 6 5 | 4 3 2 1 | o
A FR T1POP T1WTS RSV ITRIP DIS | UCOP DIS T1AFL
ey R R - - R/W R/W R/W R/W
=X
s 0 0 0 0 0 0 0 0
fir R B3

Driverth-##s b S ik s A% i i
HINRE R LETI0PS=000 222, Mz iR S5, RIEDrivervhEss b Sk
[7] T1POP Bt fiat, B —AN3k B4 — cH
0: gk
1: ffige
PWM OFFH B3k A E, ¥ B 45 ik e
PWM[E] 251 RE
(6] TIWTS 0: TfdE
1: fifige
[5:4] RSV PR
RELL HLRURAFE2E 1
[3] ITRIP DIS | 0: AZkjk
1: 291
S A R AR AE IR
[2] UCOP DIS | 0: Az&jb
1: &1
ADC KA HE R T B 45 SR B B
00: 1%
[1:0] | TIAFL[1:0] | 01: 2K
10: 4 &
11: 8 &
14.3.10 TIM1_DBR1 (0x4074, 0x4075)
TIMI DBR1H(0x4074)

VA 15 14 | 13 [ 12 11 10 9 8
L RSV T1CPE T1WHP TIWLP T1VHP T1VLP
et} - R/W R/W R/W R/W R/W R/W R/W
R A (=N - 0 0 0 0 0 0 0

TIMI DBRIL(0x4075)

fr 7 6 5 4 3 2 1 0

S T1UHP T1ULP T1WHE T1WLE T1VHE T1VLE T1UHE T1ULE
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e

R/W

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

SEAE

0 0 0 0 0 0 0

fir

HHR

Ejiipa

[15]

RSV

PR

[14:12]

T1CPE

I B AT 5 5 NI A 1 A Ll B3 e e %

FH T4 e AL EAS TSNS S AL, RN ) A 5% EL B B (R A B .
G5 R A ST E AN FBEAS, A A A T .

225 CMP/GP 1O B A I ZHAF F1 2 14-2

[UETIAN

[11]

T1WHP

WAH_E M Ak
0: AR
1 fREPAL

[10]

T1WLP

WA T P
0: BT
L R

[9]

T1VHP

VA L R
0: BT
L R

(8]

T1VLP

VA B BT
0: BT
L R

[7]

T1UHP

UAH b H B 1
0: HHTAR
1: fRHESFA L

(6]

T1ULP

UAH T M H i 1
0: EHTAR
1: KA

[5]

T1WHE

WAH b Mt H 5 e
0: Affige
1: ffife

[4]

TIWLE

WAH T Hr i H A e
0: AM#ige
1: ¥R

[3]

T1VHE

VAH L Mt e
0: AMdiRE
1: ¥R

[2]

T1VLE

VA et A B
0: AMEifE
1: ffige

[1]

T1UHE

UAH M4 i A B
0: AMEifE
1: ffige

[0]

T1ULE

UAH M4 i £ B
0: AMEifE
1: ffige

7: TIM1_DBRA[T1WLEJ# TIM1_DBRA[T1WHE]. TIM1_DBRA[T1VLE]# TIM1_DBR1[T1VHE]&;
TIM1_DBRA[T1ULE}#! TIM1_DBRA[T1UHE][E 4y 1 I, =4H BNy BN H 5T B 28 A BB I E]
(TIM1_DBR2 ~ TIM1_DBR7 ¥ 5 }:[A).
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14.3.11 TIM1_DBR2 (0x4076, 0x4077)

TIM1_DBR2H(0x4076)

VA 15 14 | 13 | 12 11 10 9 8
42 RSV T1CPE T1WHP TIWLP T1VHP T1VLP
KM - R/W R/W R/W R/W R/W R/W R/W
SAME - 0 0 0 0 0 0 0
TIM1 DBR2L(0x4077)
fr 7 6 5 4 3 2 1 0
4R T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
iyl R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A £y i iR
[15] RSV e

A7 B RIS S NS AN B A % 48 Re ik %
[14:12] T1CPE
222 CMP/GPTONE B A I F A A1k 14-2

e AL BRI AE T ARy, RIREHIAE G AR e RE . QA
GRS BCE AN AR, 0 A A A I

WAH g H B
[11] TIWHP | 0: /= HE~FA 2K
1: REFE R

WAH " M H B 1
[10] TIWLP | 0: AR
1: REHFE R

VAR M H AR
[9] TIVHP | 0: mEHFHR
1: REHFE R

VAH T #r i H B v
[8] TIVLP | 0: HHSFARE
1 RHFERL

UAH 4 H B
[7] TIUHP | 0: mHL AR
1 RHFERL

UAH T Mt HA B
(6] TIULP | 0: mHL AR
1 RHPFERL

WAH At A g
(5] TIWHE | 0: Affige
1: ffgE

WAH T # i A g
[4] TIWLE | 0: A fige
1: ffgE

VAH b Mt H 5 e
[3] TIVHE | 0: AN
1: ffigg

VAR M H A R
[2] TIVLE | 0: Affige
1: ffigg

UAH _E i H 1 B
(1] TIUHE | 0: AfHige
1: ffige
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(0] TIULE

UAR T Mt H 3 e
0: AMEiEE
1: ffife

14.3.12 TIM1_DBR3 (0x4078, 0x4079)

TIM1_DBR3H(0x4078)

VA 15 14 | 13 | 12 11 10 9 8
4 F RSV T1CPE T1WHP TIWLP T1VHP T1VLP
A - R/W R/W R/W R/W R/W R/W R/W

SAME - 0 0 0 0 0 0 0
TIMI DBR3L(0x4079)

fr 7 6 5 4 3 2 1 0
42 F% T1UHP T1ULP T1WHE TIWLE T1VHE TIVLE T1UHE T1ULE
HKM R/W R/W R/W R/W R/W R/W R/W R/W

SAME 0 0 0 0 0 0 0 0

A E i iR

[15] RSV RE

[14:12] T1CPE

A7 B IS 5 i NI AT b 28 A0 e

HF4a @ M BRI NGES AR, R H A LA e RE . i
S RA SECE AR BEAS,  E A A A T

225 CMP/GPTOAT B A I F A5 14-2

[11] T1WHP

WA E B B
0: BT
L R AT

[10] TIWLP

WA TR BT
0: BT
L R A

(9] T1VHP

VAR g H AR
0: EHTAR
1: KA

(8] TIVLP

VAR M H A 1
0: EHTAR
1: KA

[7] T1UHP

UAH LBt P
0: BT
L R A

(6] T1ULP

URE Tt R
0: BT
L R A

(5] T1WHE

WAH_E M A e
0: AMilife
1: ffifE

[4] TIWLE

WAH T Bt i e
0: Afige
1: fage

(3] T1VHE

VAR _E M A g
0: Afige
1: fage

[2] TIVLE

VAH N M H 4 R
0: Afifige
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1: ffifE

UAH LA dm A6 i

[1]

T1UHE

0: AM#ige
1: ffife

[0]

T1ULE

UAH T A A6 g

0: AMdige
1: ffife

14.3.13 TIM1_DBR4 (0x407A, 0x407B)

TIMI DBR4H(0x407A)
VA 15 14 | 13 | 12 11 10 9 8
A FR RSV T1CPE T1WHP T1WLP T1VHP TIVLP
e - R/W R/W R/W R/W R/W R/W R/W
=X DA - 0 0 0 0 0 0 0

TIMI DBRAL(0x407B)
fr 7 6 5 4 3 2 1 0
2 Fk T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
Ay 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
fr 2R iR
[15] RSV PR
A BS54 NI AT H e A8 ik 4
[14:12] T1CPE T 4a @ M BRGS0, R H A L AR e RE . @A
' G5 R A S E AN I BRAR, T AR A A I T
Z:25CMP/GPTOA B A I F 4 1K 14-2
WAH b 4 H B
[11] TIWHP | 0: & FA R
L RREFERL
WAH ™ M i H B
[10] TIWLP | 0: & AR
L RREFERL
VAH M g H B
[9] TIVHP | 0: & AR
L {RRPFERL
VAH T Hr%n A
[8] TIVLP | 0: &EHL AR
1 RHFAE
UAH _E v H B
[7] TIUHP | 0: EHL AR
1 RHFAE
UAH T Hr%n H i
(6] TIULP | 0: EHFA R
1 [RHEFAER
WAH % A e
[5] TIWHE | 0: ANiifE
1: iR
WAH ™ M A e
[4] TIWLE | 0: ANiifE
1: fHfE
[3] TIVHE | VAH -4 (g
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0: Afifige
1: ffigg

[2]

T1VLE

VAR T Mt i AE e
0: AM#ige
1: ffife

[1]

T1UHE

UAH b M tn A e
0: AM#ige
1: ffife

[0]

T1ULE

UAH T Mrdn H A e
0: Afifige
1: ffifg

14.3.14 TIM1_DBRS5 (0x407C, 0x407D)

TIMI_DBR5H(0x407C)

fr 15 14 | 13 | 12 11 10 9 8
4R RSV T1CPE T1WHP TIWLP T1VHP T1VLP
H - R/W R/W R/W R/W R/W R/W R/W
=X DA - 0 0 0 0 0 0 0
TIMI DBR5L(0x407D)
fr 7 6 5 4 3 2 1 0
£ Fk T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
M 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
A1 2R iR
[15] RSV R
A BASINE 5 N SN LR 23 1 R ik ¢
[14:12] T1CPE FHT-48 e AL BAT A AAG 5 A, R AR G L as A e . Wi
' F5RAESEEANFIBEAS, AR A B A
Z25:COMP/GPTOA B AS I A F R 14-2
WAH 740 i
[11] TIWHP | 0: ‘& AR
L {RREFERL
WAH T #7460 H A
[10] TIWLP | 0: & AR
1: (RHEPE
VAH e i
[9] TIVHP | 0: EHL AR
1 RHFAE
VAH T Hr%n i
[8] TIVLP | 0: &EHL AR
1 RHFAE
UAH b 4 H B
[7] TIUHP | 0: EHSFARL
1 RHEFAER
UAR T M H B
(6] TIULP | 0: EHFA R
1 RHEFAER
WAH % A e
[5] TIWHE | 0: AM#iRE
1: fffE
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[4]

TIWLE

WAH T Hr i H 5 e
0: AMEiEE
1: ffife

[3]

T1VHE

VAH b Mt A e
0: AMdige
1: ffife

[2]

T1VLE

VAR T Mt A e
0: AM#ige
1: ffife

[1]

T1UHE

UAH b Mt H A3 e
0: Afifige
1: ffifg

[0]

T1ULE

UAR ™ M A e
0: AMiihe
1: flige

14.3.15 TIM1_DBR6 (0x407E, 0x407F)

TIMI DBR6H(0x407E)
fr 15 14 | 13 | 12 11 10 9 8
A RSV T1CPE T1WHP TIWLP T1VHP TIVLP
M - R/W R/W R/W R/W R/W R/W R/W
=X DA - 0 0 0 0 0 0 0
TIM1_DBR6L(0x407F)
fr 7 6 5 4 3 2 1 0
AR T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
R R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
A B iR
[15] RSV R
I B ASINE 5 N U AI L 2% 1 R ik ¢
[14:12] T1CPE FHT-48 e AL BAT A AAG 5 A, RIS AR G L as A e . Wi
' H5RAESTEANFIBEAS, AR A B A
Z25OMP/GPTON BAS I A FiR 14-2
WAH b 4 H B
[11] TIWHP | 0: & FA R
1 RHFAE
WAH T Hr % A
[10] TIWLP | 0: EHL AR
1 RHFAE
VAH _E v H B
[9] TIVHP | 0: EHL AR
1 RHFAE
VAR Mg H B
[8] TIVLP | 0: EHFA R
1 [RHEFAER
UAHE b 4 H B
[7] TIUHP | 0: EHFARL
1 RHEFAER
UAH T M H B 1
(6] T1ULP 0: EHTA R
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1 fREPAR

[5]

T1WHE

WAH b Mt H A e
0: AM#ige
1: ffife

[4]

TIWLE

WAH T Hr i H A e
0: AMdige
1: ffife

[3]

T1VHE

VAH b H 6 R
0: Afifige
1: fiige

[2]

T1VLE

VAR Mt H A e
0: Afifige
1: ffige

[1]

T1UHE

UAH_E M A e
0: AMiihe
1: ffifE

[0]

T1ULE

UAH T Mt H A e
0: Afilige
1: ¥R

14.3.16 TIM1_DBR?7 (0x4080, 0x4081)

TIM1_DBR7H(0x4080)
fir 15 14 | 13 | 12 11 10 9 8
2 F RSV T1CPE T1WHP T1WLP T1VHP TIVLP
) - R/W R/W R/W R/W R/W R/W R/W
SAiE - 0 0 0 0 0 0 0
TIMI DBR7L(0x4081)
AL 7 6 5 4 3 2 1 0
AR T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
et} R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
A B iR
[15] RSV RE
P BATINE 5 5 NS AD EL e 2% 0 Rk 4%
[14:12] T1CPE T BRI NG S ARy, R EflA e i st fiae. A
' 5 RAESECE AN FIBEAR, AR A A I T
225 CMP/GPTOA B A I F 4 1K 14-2
WAH _E v H B
[11] TIWHP | 0: & EH R
1 RHFAE
WAH T Hr % A
[10] TIWLP | 0: EHFA R
1 [RHEFAER
VAH b g H AR
[9] TIVHP | 0: EHFARL
1 [RHEFAER
VAR Mg H B
(8] TIVLP | 0: EHFA R
1 [RHETFAE
[7] TIUHP | UAH_L vt Al i

V2.0

211

www.fortiortech.com




Fortior Tech

UBHE 5%

FU6815 65Q1

0: AR
1 fREPA

(6]

UAR I Afr it AR
TIULP | 0: HFAH R
1 fIRAFA R

(5]

WAH M4 H A B
T1WHE 0: AEfE
1: ffife

[4]

WAH T #r i H 5 e
TIWLE | 0: ANfiife
1: ffifg

[3]

VAH b Mt H 3 e
TIVHE | 0: Af#ige
1: ffige

[2]

VAR T Mt H 3 e
TIVLE | 0: Af#ige
1: ffige

[1]

UAH i H 5 R
TIUHE | 0: Affige
1: flife

[0]

UAH T M H 1 B
TIULE | 0: Affige
1: flife

14.3.17 TIM1_BCNTR (0x4082, 0x4083)

TIM1__BCNTRH(0x4082)

E AN S TIML BONTREE it %%

fir 15 | 14 | 13 | 12 | 1 10 9 | 8
R TIM1 BCNTR[15:8]

Bt} R/W R/W R/W R/W R/W R/W R/W R/W
SAH 1 0 0 0 0 0 0 0
TIMI BCNTRL(0x4083)

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

R TIM1 BCNTR[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0
A E #iR

TRV ARV BUE, T 605 HAH B[R] (1) 7144
[15:0] | TIML BCNTR F i TIML  BONTRARYETIML CR2[TIBRSIMEFEAE ALY, TIML BCNIR

FaOME: TIML BONTR i o BT AETIMI BCNTRE 7 i1
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14.3.18 TIM1__BCCR (0x4084, 0x4085)

TIM1 _BCCRH(0x4084)
DA 15 | 14 | 13 | 12 [ un | 1w [ 9 | 8
B TIMI  BCCR[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
TIMI BCCRL(0x4085)
Az 7 | e | 5 | 4 | 3 | 2 | 1 | o
4K TIMI BCCR[7:0]
et 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
{4 ZR ik
IR FEA T B T
SRS B YN SO VAR el el RS PN S el =K VA P =)
[15:0] | TIM1__BCCR | SZATHITHEMEAZZETIM1__BCCR,
Faipa: HIEAT RN Eii b E A, KRR B S
TIM1 _BCCR

14.3.19 TIM1_BARR (0x4086, 0x4087)

TIMI_BARRH(0x4086)

e 15 | 14 [ 13 | 12 | 1 | 1w | 9 | 8
b4 TIM1 BARR[15:8]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0

TIM1 BARRL(0x4087)

A 7 | 6 | 5 | a4 [ 3 | 2 | 1 | o
B TIMI BARR[7:0]

e R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0

(A B iR

SRS I S E

[15:0] ) TIML_BARR | et bwge i S0 25 FTIML BARRM, R ERET G, I i KC8%0

14.3.20 TIM1__RARR (0x4088, 0x4089)

TIM1__RARRH(0x4088)

fr 5 | 14 [ 13 | 12 | 1 | 10 | 9 | 8
k4 TIMI RARR[15:8]

By R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

TIMI RARRL(0x4089)

hr 7 | 6 | 5 | 4 [ 3 | 2 | 1 | o
SRR TIM1 RARR[7:0]

et} R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
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i P =y

TR

ME TR T EE S T TIML RARRISY, &4 ERsHlr, [EniHEissiEo
ol | g | FEEOBRR: A B A A AT CRI(BSEL))

BB 3 TIMI__RARR ;A7 B AG I b Iy 7 A I K e 4] AR R N 1 3
(TIMI_CR2[CSEL])H#r#ITIML RARR.
T TIML RARRFKPFIEN

14.3.21 TIM1__RCNTR (0x408A, 0x408B)

TIMI _RCNTRH(0x408A)

[0A 15 | 14 | 13 [ 12 | 1 | 1w | 9 [ 8
B4 TIM1 RCNTR[15:8]

Bt} R/W R/W R/W R/W R/W R/W R/W R/W
EAEN 1 1 1 1 1 1 1 1

TIMI_ RCNTRL(0x408B)

e 7 | 6 | 5 | 4 | 3 | 2 | 1 ] o
E4iiS TIM1__RCNTR[7:0]

Y R/W R/W R/W R/W R/W R/W R/W R/W
EDALE] 1 1 1 1 1 1 1 1

(A B Eiipuy

R ECES T EUE, T SRR B R TAD R e 34 A I TR R T 2

[15:0] TIM1 RCNTR

vE: FEUBEANT, TIM1  RONTR A @I B4k v $ 88 b s R o

14.3.22 TIM1__UCOP (0x408C, 0x408D)

TIM1__UCOPH(0x408C)

L 7 6 | 5 [ 4 | 3 | 2 | 1 | o
k48 TIM1 UCOP[15:8]
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
TIMI  UCOPL(0x408D)
fr 7 6 | 5 | 4 | 3 | 2 | 1 | o
B TIML_UCOP[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fr LR iR
[15:0] | TIM1__UCOP | SeifiAH Fi & ) ADC SFEAH (VT AL XE 5%)

14.3.23 TIM1__UFLP (0x408E, 0x408F)

TIMI__UFLPH(0x408E)
fr 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
B TIML UCOP[15:8]
e it} R 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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TIML UFLPL(0x408F)

AL 7 | 6 | 5 4 | 3 ] 2 | 1 | o
B TIM1_ UCOP[7:0]

Bt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0

fr ZHR iR

[15:0] | TIM1 UFLP | &2 FHF K1 ADC SRAHE (R m AL 55)

14.3.24 TIM1__URES (0x4090, 0x4091)
TIM1__URESH(0x4090)

fir 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
B2 TIM1 URES[15:8]
et} R/W R/W R/W R/W R/W R/W R/W R/W
XDA[E] 0 0 0 0 0 0 0 0
TIM1_ URESL(0x4091)
fir N 5 s | 3 | 2 | 1t | o
2K TIM1 URES[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
fr AR iR
[15:0] | TIMI__URES | ADC £ B A A it Sgs R, Q15 #5X

14.3.25 TIM1_KFMAX (0x4092)

L 7 | 6 | 5 | 4 | 3 | 2 1 0
A TIM1 KFMAX
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAiE 0 0 0 0 0 0 0 0
VA 2R ik
. IR REERKE
[7:0] TIM1 KFMAX S (0, 255)
14.3.26 TIM1_KFMIN (0x4093)
Bz 7 | 6 | 5 | 4 | 3 | 2 | 1 0
R TIMI KFMIN
A R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
AL ZFR ik
) N FE R B IME
[7:0] | TIM1 KFMIN (0, 255)
14.3.27 TIM1_KF (0x4094, 0x4095)
TIML  KFH(0x4094)
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A 7 6 | 5 | a4 | 3 2 1 0
L HR TIMI KF[15:8]
B ¥y R R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
TIMI_ KFL(0x4095)
AL 7 6 | 5 | 4 | 3 2 1 0
4 FR TIM1__KF[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
fr 2R ik
. S A TR BB D ADC Az B AR ZR 3
[15:0] | TIML KF B {1363 [0,32767]
14.3.28 TIM1__ KR (0x4096, 0x4097)
TIM1__KRH(0x4096)
fr 15 14 | 13 | 12 | 1 10 9 8
2 TIMI KR[15:8]
et R 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
TIMI _KRL(0x4097)
AL 7 6 | 5 | 4 | 3 2 1 0
£ TIMI KR[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
L B ik
. B A L FHI ) ADC A7 B ASI R B
[15:0] | TIML KR {8 3 [ [0,32767]
14.3.29 TIM1__ITRIP (0x4098, 0x4099)
TIMI_ ITRIPH(0x4098)
(VA 15 | 14 | 13 | 12 | 11 | 10 9 8
S HR TIM1 ITRIP[15:8]
eyt R R R R R R R R
=RA N 0 0 0 0 0 0 0 0
TIMI_ ITRIPL(0x4099)
(A 7 6 5 | 4 | 3 | 2 1 0
S HR TIM1 ITRIP[7:0]
Byt R R R R R R R R
=R DA 0 0 0 0 0 0 0 0
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YA 2R iR
VA I RELR HLR
2 DRV__CNTR = 0 K, AEfEEbR 5 shx BhLk i RsE, S A Bt 18
. F. ERIME T ADC JEiE 4
[15:0] | TIML ITRIP W (15 5[0, 32767
VE: ZAEH 8 AN KA R ] B T 315 3
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15 Timer?2

15.1 Timer2 {&{Fi5iAB

Timer2 34 5 Ff TAER:

B PR PWIMER H

SN R AN PWIME TR FP R 1)
NI R\ BEE 1 PWMASELT 75 (1 8]
QEP&RSDHE:  1EAZ bt 25 QU XUfar S =X

i S oa i Nl NI A 15 Y

Timer2 FE 45 :

W 3( YRR K RGBT 4T

B 1607 B PR R AR TR, TR B R A 2SS )
1667 B RO T A, TR U, QEP&RSDEEA AL IR, AT
B IMTIANG .

i NI AT

AR A

PWM % tH A5

A

15.1.1 30z

Sy AT RGBT A, PR AR AT AR (T PR . 0 AES B TIM2_CRO[T2PSCz1il,
AIERE 8 B RE. T IXAMEHI AR A 3%, AR EE B E S L2 ORI B, B
PLRL fE B AR o B 3 A LAE B OB o A &R B . B B UR I R N ok _psc2 =
SYSCLK/(2TIM2_CRO[T2PSC]). 4-4il)a (it £pJisiz 5 TIM2_CRO[T2PSCIf#) 2k #3& 15-1 Fin.

2 15-1 745 e JE AT R 5 TIM2_CRO[T2PSCIX W 5% %

TIM2_CRO[T2PSC] | 44 &%k clk psc2(Hz) | TIM2_CRO[T2PSC] | 43R &% clk _psc2(Hz)
000 1 24M 100 16 1. 5M
001 2 12M 101 32 750k
010 4 6M 110 64 375k
011 8 3M 111 128 187. 5k

15.1.2 TIM2__CNTR BYiES 5%

TIM2_CR1[T2CEN] = 1 i, TIM2__CNTR 4. #fbxh TIM2__CNTR IS HAE E B 2 47
aE, PR RAEPIT SRR 2R R AT RS . B TIM2__CNTR B, Jeisem ey, Rl
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AR ZUR T G775 I SRR (1 2 A7 A B o

15.1.3 fmhtEst
__TZOPM
SYSCLK ) — P
3 bit » oc 0 tim2 oc
clk psc2 ocn 1

P 15-1 Fn i A XS B AE 1

FEARTHHCR R B RREE TIM2_CRO[T20CM] % &, BLK TIM2__CNTR 5% 474 TIM2__DR,
TIM2__ARR B {E [ BEAES R A A5 5, R A AR R A

15.1.3.1 TIM2__ARR/TIM2__DR RJiES

Ef B0 R, TIM2_ARR/TIM2_DR B & MG HAHME FHAH. WS
TIM2__ARR/TIM2__ DR Zifrasit, Bl RAFETR A4, £ LS TIM2_CRA[T2IF]si
AT 1 TAE(TIM2_CRA[T2CEN] = 0)f, B E LB 25 T3 7o,

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

#il: TIM2__DR(FiZ# % /7 #%). DR_SH(R 7% f7#=), TIM2__CNTR #1 DR_SH Lt PWM:;
M5 TIM2__DR, TIM2__DR J#ARZZIHEH# DR_SH, m2E—"1 PWM S fx, B
TIM2__CNTR bl A ¥{H 5% 2] DR_SH.

15.1.3.2 BH{REEEH RS

i & TIM2_CRO[T20CM] = O i, &1 TIM2__DR > TIM2__ARR, #ith {5 S AR T . i
# TIM2_CRO[T20CM] = 1 i, i TIM2__DR > TIM2__ARR, fiith e fs S a4 s T

15.1.3.3 PWM i

PWM i B F, TIM2_ARR ¥t PWM J& #, TIM2_DR & G2k, =2k =
TIM2__DR/TIM2__ARR*100%. M & TIM2_CRO[T20CM] = 0 I, 43EA it 448 TIM2__CNTR <
TIM2_ DR B HAR P, Rz HiH & . FLE TIM2_CRO[T20CM] = 1 i, M3EA s
TIM2__CNTR < TIM2__DR ¥t i F, R RHsF. 44 TIM2__ARR B, {55 k5.
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15.1.3.4 FABREEF

4 TIM2__CNTR=TIM2_ DRAf, F=ELLEICERSME, PR &6 TIM2_CRI[T2IR]E
1, AR

m YTIM2__CNTR=TIM2__ARRHf, =4 BRisif, dlisiebhrdii TIM2_CRI[T2IF)E 1,
THEEE 0, JREFFGTEL

TIM2_CNTR - 0000 X 0001 X 0002 X 1038 ¥ 103C X 1030 X 3000 % 3001 ¥ 0000 X 0001

TIMZ_DR 103C

TIM2_ARR 3002

TIM2 0OC

(T200M=0)
TIM2 0C

(T200M=1)
T2IR

T2IF

A A
match overflow

15-2 Fy A5 5y e

15.1.4 NS SiEiRFBEEN

T2SEL T2FE

GP10 FILTER

-——— TI NEG
| 1sp oo — - )
e o, | rumms | =
GPO7 D_l—_z>_’

B 15-3 4 A\ A5 5 IR AL A AE [

N

Timer2 NS5k H P0.7 58 P1.0 3%, B PH_SEL[T2SEL]#1 PH_SEL[T2SSEL](Z%# &1
21.3.15) 158 o Hit NI TSR 75 0 SN A 5 I A7 I P R

TRV R IERR 4/8 A RGN B HILL R s NS . BCE TIM2_CR1[T2FE]nf i £E08 I5 A 1.
TIM2_CRA1[T2FE] =0, #% 4 /N E €D TIM2_CRA[T2FE] =1, % 8 AN EhFIuEN .. JEs
(K155 23 LI AT AOMS 5 BB 4/8 MBI A, B TIM2_CRO[T2CES& %Ki 2«
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SO A g
Before Filter

Atter Filter

< » < » <

4clk 4clk 4clk

15-4 JEPAE RIS P I

VSRR HOOT 85 NS S REATARIN, A0 BRI R, S A PR A T o
M o

15.1.5 B NIRRT

TZSEL

FILTER
GPI0 D}I>_> T2CES
"I e [rutems |

L mode 1Pt
GPO7 D}I>_>
] SYSCLK

15-5 i A fiti 3 2 I B A ]

A N P AT PWM {551 &5 2= LU AR 3. TIM_CRO[T2CES] = 0 i, JEFRAHSEP A _E T+
KA AEE, BRI R BV B T K e (= RSPk SR ). TIM_CRO[T2CES] = 1 B, JEFAHLEH A
N2 I g - < P N 7 2 w3 i R M STl o (3 7 ) IO= D e a2 2B P oA €
TIM2__CNTR #4577\ TIM2__DR I TIM2__ARR H, FI -5 PWM 37 (0 IR (523 L

1 |
TI_NEG 4
TI_POS 4 4
TIMZ CNTR  XXXX {0000 )} 0001 ) 1038 ) 103C }_ 103D X' 3000 X 3001 { 0000 ¥ 0001 )
TIM2_DR 0000 103C
TIM2_ARR XXXX 3001
T2IR
T21P
A A A
H level software H level period
start clear detect detect

15-6 i N3 3552 (TIM2_CRO[T2CES] = 0)if )5 [

V2.0 221 www.fortiortech.com



‘f_ Fortior Tech
/ﬂ- LB FU6815 65Q1

A TIM2_CRO[T2CES] = 0 J9#i, Bl TIM2_CR1[T2CEN] =1, fFfsHEAH4as, FEATHHE MmN
i Y Timer2 B BEIA I —A BRI (RBERIERL), TIM2__CNTR & 0 JFE#T. 4
I F H N B R B R, o TIM2__CNTR 918 /7 #F TIM2__DR, [7 i H b 3 4 45 & £
TIM2_CR1[T2IR]E 1, TIM2__CNTR 4k & ) it . 44 0 24 N 058 = A BT e, 4
TIM2__CNTR {7t TIM2__ARR, [FES Fli b3 540 TIM2_CR1[T2IP]E 1, TIM2__CNTR i
0, FHEHIFMHITEL

WRTE Timer2 fARR MBI ZE —A EAHT, HiM8UE TIM2__CNTR 1A 2] OXFFFF B, KR
EREA, bW SRR E AL TIM2_CRA[T2IFIE 1, TIM2__CNTR i 0 JFEFIFMAHE,
TIM2__ARR )iy OXFFFF, TIM2_DR {8 i \ Hi PR TIM2_CRO[T20CM] 5 Bk & -

15.1.6 BAIHEHR

TISEL T2FE

P10 FILTER

i tow [ e |
Ll o [ees |
P07

T2SSEL

T2CES
TI_NEG
= 0

TI POS

SYSCLK
T2EN
12pSC clk psc2

167 S N TH o s EAE &

—_

T2ARR

RN EUET, TIM2__ DR S R 3 - MG T35 A7 s . B0PF'S TIM2__DR Z3 A4 1
Bl S AR U S A48 b . EICELFHH(TIM2_CRA[T2IP] = 1), _L#EHH(TIM2_CRA[T2IF] = 1)
BL AR 25 1E(TIM2_CR1[T2CEN] = O)N A AR T3 #s . TIM2__DR 4 16 fraif7ds, #fF
FRBANETY, BENMETY, BRI 7 S5 NG BT 5T TS A28 T i Huh
AT ER TR,

f NTHEOSE U TR B PWM MU R I . UM% THES CONTR THEEIIH R
PWMANL, 53 TIM2_DRBGE(ERT, FEATHEE A THEUE TIM2__CNTRBEA TIM2__ARR .
fiE TIM2_CRO[T2CES] = 1, %iA PWM {551 EFHEVER % FTHEES T ECA 208, RZMNG
SRR TEAE RO
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o0 1 e 1 e e s

wes A $ 4 4 4 # 4 & 2 & 4 4
CONTR 0001X0002X 0003 X 0004 X0005X0006)X 0007 0008 0009 000A 0000 0001
TIMZ CNTR 00001 X2)(3){4)(5X(6)(7)XB)9XAXBXCXDXEXEXLO A3 HA5K 01 2)X3)(4)
TIM2 DR 000B
TIM2_ARR 0000 0016
T2IP
A
match

15-8 Hg N1 B =0

FLE TIM2_CRA[T2CEN] = 1, (FAEIEATHEAS . FEATHHES M L5, SR S5 NS 5 105
—MAERIER, TIM2__CNTR 75 0 HFEHIFMETHE. 4 MANGE S RERORRR, T HITEES
CCNTR MyiH#fE hn 1, 4 3fE £ 2] TIM2__DR %€ 1 H bR J5 , A v 208 19 o 20l
TIM2__CNTR it TIM2__ARR, [Ff il Fbr 647 TIM2_CR1[T2IP]E 1, TIM2__CNTR #
CCNTR % 0, FHEHFUHTTIEL.

LN PWM NG AR S HARME, HEATHEUE TIM2__CNTR ©£0453) OXFFFF I, K4
EE A, WS b &AL TIM2_CR1[T2IF]E 1, TIM2__CNTR % 0, CCNTR A i 0,
TIM2__CNTR \EJF4h1H4, CCNTR #2252 mi S 4k 511 %

15.1.7 QEP&RSD #&3\,

TIM2 DR

| ISD mode: |
| cwpo BN = 1 | CMPO T2DIR
| CPOMOD = 11 | ypy

—_—————

|

| QEP mode: |

| T2SSEL = 1 | GPO7
| T2SEL =1 |

|

—_—_——— -

T2CEN
clk psc?2

TIMZ2 ARR

15-9 QEP&RSD #5 = J5 HAE [&]

QEP&RSD #AGH A 2 AMEE A IEAGE S, SRENAIAARALE . 7 AR S .
P0.7. P1.0(QEP #3{)sk CMPO. CMP1(RSD #ANFNMING TR, Lid JEBAREIR 5 125 1R A2 M
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By, 133 200 HEGR AT ) TIM2_CR1[T2DIR].
oor |1 [ ] T |

S S S O S S S 8 N S

CNTR
(can’ t read)
TIMZ2_ARR

15-10 QEP&RSD i} 7 K

St ARt M 1 ol 1 B % o~ P == S N Sl R LR =l T O S I G 2
TIM2_CRA[T2DIR] = 0, AL, [ B4, SAARGRkRIG, LRSI 1; TIM2_CR1[T2DIR]
=1, HEAKR, BT SE R, RS 1. QEP BT, A A A
TIM2_DR, 1EJ7 A% 4 i i 48] TIM2_DR B R EEri %, o7 L B i R i)
0 ff, 54 TIM2_DRAEEHH4. QEP SR E i Z 55 M P04 KN, 724 TIM2_CR1[T2IR]
TR AL

SN € R 1 M e o O R U ] a1 PO S e TR RO S i - € A2 9 [T P EE B R
TSR, FEATHEES ST EUE AR TIM2__ARR, [FIN A5 389% 0, TIM2_CR1[T2IP]F i
PRGN E 1. HFEARTTEESTEE OXFFFF, g, 724 TIM2_CRA[T2IF) WS- bR &4 .

15.1.7.1 RSD KIELEREERIE

‘ delaytime delaytime

PWM output 44 i | 1 i 3

PWM of CMP : L Toffdelay |, Lt
; | H |
! | ! { CSOFFD |

PWM ON Sampling interval : ! i e ‘ <
CSOND CSOND

15-11 PWM ON RFEAE

RSD KAEIY, 9Bl ORRAE B 0 1 SRS LERUE 5, e B E R T AR A IR IR R AR AR 25
T H] o
TR S5 511 28.1.5.
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15.1.8 iRy

T2IR

GP10(dir)__CW [ cow

T2TSS =0
T2SEL = 1

T2SSEL = 1 | GPO7

dir T2DIR

|-
SYSCLKI

GP10 (CCW) JLLL
T2TSS =1

T2CES
TI_NEG
= 0
- TLPOS |,
T2SSEL = 1 1GPO7 (CW)

T2SEL = 1

SYSCLK L clry

—
T2CEN
.
_Lrepse] clk_psc2

TIM2 ARR

P 15-12 2 it A 2 AR ]

BRI 2 ANEIERRN, SR RALARR A E L RS R, P1.0 E54
TP, PO.7 155 ki . 4 TIM2_CRO[T2CES]L# b FHSak F B UHE A Ry, 2t g
B IR AR, 158 T A7 ) TIM2_CR1[T2DIR].

X 1E P1.0 48tk H PO.7 ARGEHKIGE, TIM2_CR1[T2DIRA £k 381k, tnfEfE P1.0 A4k 378
FEA T, RIS R AME IR INT .

P10

nws A A A A A A 4 4 t 4t 4ttt

T2DIR \

CNTR
(can’ t read)

B 15-13 sP b v 18
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GP10 [ ]

P07 [ 1] :

mmst 4 4 4 4 4 4 4t 4 $ 4444 ¢
CONTR (T1M2_ ONTR) X0000X0001X0000X0001X0000X FFFFXFFFEX__ FFFF

CNTR
(can” t read)

TIM2 ARR _X4000X4000X4000X4000X4000X4000X4000X__ 8000 X3000¢300630006000¢30 0300030003000

16-14 JLEA Ak e kb s ARSI e B G TR oA 2D

LTS & — A B R, 55 TR e g B R e 0 SO By . P1.0 = 0 B
TIM2_CR1[T2DIR] =0, J7laIE, 4 PO.7 GRuRKIGNS, % M4 CONTR 0] b4, AT
#hn1: P1.O=11F, TIM2_CR1[T2DIR]=1, JFNR, 4 PO.7 %Ik, CCNTR R4,
LR 1. B 0 nE 65535 J5 [ 3hiE 0, M 65535 &3 0 Ji5 H 315 A 65535, 77
1745% TIM2__CNTR (a3 3% TR 101

AT R A RS, DU A OB, T AN o s R TR
AR RI, AR AR B AT TIM2__ARR, AT HE4E 0 HFEHFHITEL
[ TIM2_CR1[T2IP] i S F bR S A7 o B 1. 4L AT B8 i %) OxFFFF, i ¥ i,
TIM2_CRA[T2IF]h Wi AR EN 5 E 1
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15.2 Timer2 {72

15.2.1 TIM2_CRO (0xA1)

VA

7

|

6

|

HHR

T2PSC

T20CM

T2IRE

T2CES

T2MOD

Pt

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

SEAE

0

0

AL

gy

iR

[7:5]

T2PSC

FEACTF B I B 0 Ak

A0t 2R i Bt A7 3 SRR AR TR B B, 000 B B A Ay -
000: 24MHz 001: 12MHz

010: 6MHz 011: 3MHz

100: 1. 5MHz 101: 750kHz

110: 375kHz 111: 187. 5kHz

(4]

T20CM

B R L

0: TIM2 CNTR <TIM2 DR, #jH!0; TIM2 CNTR =TIM2 DR, #iHi1

1: TIM2_ CNTR < TIM2_ DR, #ti 1; TIM2_CNTR = TIM2_ DR, #ith 0
NTHEEE A TR X

BONARIRAE R : TIM2  CNTR TH#us sk, TIM2 DR F&~% N\ Bk %

0: F5is I NGRS, TIM2 DR BN 05 53 Hi iy N 2w HEF
TIM2_ DR {4~ OxFFFF

Lo 250 SN B T, TIM2 DR A 05 #5348 HE IR A\ K F
TIM2__ DR i~ OxFFFF

QEP&RSD A5 QA5 i3 Ak 0k ¢

0: QEP&RSD iz,

1: Bkt

[3]

T2IRE

s CRBE UL EC I R

a ONARIRAR A AR I A A A
WANTHEEE A TR X

QEP #ix: ZmbdasHlkE i Z 155 i fiise
Bt TE X

0: Afifige

1: ffifg

[2]

T2CES

R TR

NG 7 N W 7 YA B

0: AHABPHAS ETHE N 1 AN, BRI S BRI bk 58 (75 H P ik o)
L AHARPIAS T RE N L AN, R 2 LT ik B8 (% HF R BE)
BN T ROk

0: N

1. ETH %

QEP&RSD AR : AT INT1(ZE A7 0 kit Boas 6 A

0: Ml

1: ffgE

B THECE RO IR B

0: N

1 ETH %

[1:0]

T2MOD

ik
00: I NFHHARR
01: #yHit
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10: fA T

11: QEP&RSD #5838l 5 i A5 2,

15.2.2 TIM2_CR1 (0xA9)

(A 7 6 5 4 3 2 1 0
LR T2IR T21P T2IF T21IPE T2IFE T2FE T2DIR T2CEN
e R/WO R/WO R/WO R/W R/W R/W R R/W
=X DA 0 0 0 0 0 0 - 0
fr LR kTt
e el i Wl s S N el R L T VA
LD HETN L Wl 7 &7 o 2T X G A Y VA
WATHEIERE A TR X
QEP AR5 Zmidas LR i 7 (5 5 h i b B A7 5
[7] T2IR | 0: RAKEEFWIEL:
1 RAEFBE,
5.
0: 750
1: T
HrHREE R TR X
NP PWM R A I W R R A
BB SN PWM TH 2R UC I b b 4 s A
QEP&RSD B A&D B0 SN Rl I A I B 4 b 7 A7
B
L6] T2IP o) etk gt
1 RAH W
5.
0: 7&0
1: BEX
s AT B LR R T AR ENL, MFEART B E TIM2_ ONTR 5
Ll {8 TIM2  ARR DLECHT & 1.
N AT B W AR AL, Timer WA RN —A
PWM & AT 2 AT B3 (K048 TIM2  CNTR 2| OxFFFF & 1.
LTI s R S b il e R O T ot VA kN o TR (B S|
TIM2_ DR M, MiEATHEEEA0ME TIM2_ CNTR 2% OxFFFF i & 1.
5] T91F QEP&RSD A A& HEAE R AT H8s FushWr s b A7, IEATH 8 2n
Bl OxFFFF B & 1, FEARTHEZSIE 0,
A5
0: ARKRAEFWFMH
1 RAEF B
5.
0: J0
1: BEX
R TR X
EONFE I PWM B SIS I o b e e
(4] T9TPE OB N PWM VT b e
QEP&RSD Q&5 AR I s iy N R A6 W 17
0: Affige
1: ffifg
(3] T21FE SRS AT b P W R
AR FEATH RS b b A R
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FNTHEORE A AT B i e
QEP&RSD A & AR 0 s FEATH RS b is o b e
0: Afifige

1: fiige

LPNERER o2 Sut i
LIS S RIS/ T 4/8 NIRRT, Bl 1R A B R

(2] T2FE | X RGN Sy 24MHz(41. 67ns), WIUER KT )9 166. 67/333. 34ns
0: 4% 4 /N Bh
1: % 8 ANEH b B uE il
QEP&RSD:  HEMLERE J7 M 2R~
HRIE P BRSNS 5 HIMAL IS R, Fas MLIERE )7 17
(1] T9DIR eis Sy IV E o
R 77 455 (PL. 0) 84k, Fom FALTER: 77 )
0: 1EM
1 &I
FEA TR AR AT R
[0] T2CEN | 0: Afdifig
1: ffife
15.2.3 TIM2__CNTR (0xAA, 0xAB)
TIM2 CNTRH(OxAB)
AL 15 | 14 | 13 12 | 11 | 10 | 9 | 8
2R TIM2 CNTR[15:8]
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
TIM2__CNTRL(OxAA)
fir 7 | e | 5 | 4 | 3 | 2 | 1 | o
B TIM2 CNTR[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A £ iR
(15:0] | TIMZ ONTR i A/ N A 2/ N TR 2 AR B T A
- QEP&RSD A/ AP i 2 & FH T E 28 1 1T 0

15.2.4 TIM2__DR (0xAC, 0xAD)

TIM2_ DRH(0xAD)

A 5 | w | 13 | 12 | u | 1w [ 9 [ 8
S HR TIM2_ DR[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

TIM2 DRL(0xAC)

pr 7 | e | s | a4 | 3 | 2 | 1 | o
SR TIM2 DR[7:0]

KA 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

| #F& | iR
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[15:0]

TIM2__ DR

A R ULEE (HES)

o NIRRT B e AN MK B BT EUE (R S)
B TR PW A (R S)

QEP 155K Zmidasts(E

B TR X

15.2.5 TIM2__ARR (0xAE, 0xAF)

TIM2__ARRH(OxAF)

oA 15 14 | 13 12 | un | 1w | 9 | 8
B TIM2_ ARR[15:8]
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
TIM2 ARRL(OXAE)
fir 7 6 | 5 | 4 | 3 | 2 | 1 | o
R TIM2 ARR[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
(A AR Eiipuy
Bt PWM T A (S
BN AT AN PWM R A AT E 8 1T B (RS
[15:0] | TIM2__ARR | S NGO SN PWM - H VT BC i A T $0s 1 - Ho s (B 4 )

QEP&RSD &P IR S I B ey NS A RO i I AT B s 1 H AU
(BEH5)
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16 Timer3/Timer4

16.1 Timer3/Timer4 1&{Ei5BH
Timer3/Timer4 SR H AR PRI
B AR T PWMBE
B AR A APWME R RO RREE (8], AT H T 5 PWM 725 EE
Timer3/Timer4 FiPE 45 :
B 3R A RGN BT A0, AR NEEAS TS R I R (Timer34E gt AR v]
PLAF AT E2 48MHZ) »
1647 1] F BB AR TR TR B D A s ) A
PN ERES) 5%
DN EREpHb Ay el
i PWM S5, SR i
Hh T =R

16.1.1 940z

IIIBERA R GUN BHBEAT 000, 7 AR AR T AR A VRO B 0008 B TIMx_CRO[TXPSCHZ i,
FIERE 8 AR, T IXMEHI A AR B Gt &%, MRS A 2L SR BREAR, B
PANIAESEATH s AN TARR S 0 2 8. BRI olk_pscx = SYSCLK/(2ATXPSC). 74l
(I B AT 5 TIMx_CRO[TXPSCI#I5E R U1K 16-1 Fin.

2 16-1 2345 B JEARZR 5 TIMx_CRO[TXPSCIH} M 5% %

TIMx_CRO[TxPSC] | A 3RA% clk_pscx(Hz) | TIMx_CRO[TxPSC] | 4r3RER% clk_pscx(Hz)
000 0x1 24M 100 0x10 1.5M
001 0x2 12M 101 0x20 750k
010 0x4 6M 110 0x40 375k
011 0x8 M 111 0x80 187. 5k

VE: Timer3 HS AR T, TIM3_CRO[T3PSC] = 111 XIS /2 48MHz
16.1.2 TIMx__CNTR BiESHHE

TIMx_CRA[TXEN] = 1 J& TIMx__CNTR FFi&it4. B TIMx__CNTR IS B EH Bk %
FAmE, B R L PAT S8 E . A TIMx__CNTR B, Jeisem sy, ffs
[F R I 2R, AR 2 1T IS R () 2 2 A7 AU -
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16.1.3 fHi=EIt

TIMx__ ARR

TxOCM
SYSCLK TR
—>
oc 0 timx_oc
TXPSC och 1

P 16-1 Fi Hh A5 S BEAE 1

FEATHAR Y ) BOURE TIMX_CRO[TXOCMIEHL,  BLE TIMx__CNTR 45757 2 TIMx__DR.
TIMX__ARR B2 {1 0 LBt = i 5 5 R 7= Ao

16.1.3.1 AT LR

fi & TIMx_CRO[TXxOCM] =0 i}, 1% TIMx__DR>TIMx__ARR, i HIUE SHAZ NIKH . B
& TIMx_CRO[TXxOCM] =1 I}, 4% TIMx__ DR > TIMx__ARR, %5 5164 N m BT,

16.1.3.2 PWM &8

PWM i iR R, TIMx__ARR e o PWM B, TIMx__DR HiE EE 523 b,
525 = TIMx__DR/TIMx__ARR*100%. B TIMx_CRO[TXOCM] = 0 I, &3 A i+ 4 2848
TIMx__CNTR < TIMx__DR g, KT, R M s BEE TIMx_CRO[TxOCM] = 1
i, WREEATAEME TIMx__CNTR < TIMx__DR e, HHmar, RZEHKET, g
FEARTHEE TIMx__CNTR KT TIMX_ARR, 455 4.

16.1.3.3 R4
B H4TIMx_ CNTR=TIMx__ DR, FeAHLRILEIFAY:, AibigitEbr &4 TIMx_CRA[TXIR]E 1,
FEATH B RS B

B TIMX__ONTR=TIMx_ARR, 7 Bifi#iff, silfidifbirisi TIMx_CRI[TXIF]E 1, 3k
ARHHCE 0, TIMx_CRO[TXOPMIYesE & 75 40, TIMx_CRO[TXOPM] = 1, #1314,
TIMx_CRO[TXOPM] =0, & #iFAit 4.
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TIMx_CNTR 0000 ) 0001 ) 0002 X 1038 X 103C X 103D )} 3000 ¥ 3001 0000 X 0001 )}

TIMx DR 103C

TIMx_ARR 3002

TIMx_0C

(Tx0CM=0)
TIMx_0C

(TxOCM=1)
TxIR

TxIF

A A
match overflow

16-2 Fi A5 3y e

16.1.4 NS SEiRFBEEN

TI NEG
TI POS

P 16-3 4 A\ M5 5 IR AL A A AE [

TI from GPIO

11

Timer3/Timer4 i A{E 5 H GPIO i A\. TIMx_CRA[TXINM]A] LUk EA e, 50 4/8/16 4~ %
GEit b AT NS S IR . SEBEE IS5 LI RTINS 5 1858 4/8/16 /M8 A 1 .

SYSCLK

Before Filtem i i W

16-4 PP ]

TEBAET NS T IEBUE, LI IS IR A A AME S AT R, ik ETHEAT R AT,
P AP A
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16.1.5 BINIHIRIE

00 TIMx DR TIMx ARR
10

11

TI from GPIO

SYSCILK
TxPSC
— P

clk_pscx
4>

P 16-5 Fin A o 2L i A B

E IR AT I N PWM 55 (1 ik 56 A& . TIMx_CRO[TXOCM] = 0 i, EFAHLLH A I
FHE A 1A, BT R T B AR SE (B T SE). TIMX_CRO[TXOCM] = 1 i, JEFAHSEHA T
BEHs 9 A AN, R BRI BT 9K e (R Pk B ) FEAS T8 TIMx__ CNTR 125211 ik 96 F1
WHE B2 BIAEAN TIMx__DR Al TIMx__ARR 51725

1 |
TI_NEG A
T1_POS 4 4
TIMx ONTR XXX Y 0000 ) 0001 ¥ 1038 ) 103 )} 103D )} 3000 X 3001 X 0000 X 0001
TIMx DR 0000 103C
TIMx_ARR XXXX 3001
TxIR
TxIP
A A A A
H level software H level period
start clear detect detect

16-6 4 A K38 (TIMx_CRO[TXOCM] = 0)f 5 [

LA TIMx_CRO[TXOCM] = 0 #il, Bt TIMx_CRI[TXEN] = 1, fHASHEATHEEE. JEATHE s A
BTG SR RS — A ETHER, EARTEENE 0 FFEBITA TN, SRR T RN,
TIMx__CNTR [P{E A7t TIMx__DR, [Fif il Ffibr &4 TIMx_CRA[TXIR]E 1, TIMx__CNTR 4k4:
) A AR IER S A ETHSE, % TIMx__CNTR FIEAEHE TIMx__ARR,  [FII il g
bREAL TIMX_CR1[TXIP]E 1, TIMx__CNTR % 0, #¥4f TIMx_CRO[TXOPM] i 2 75 S H T 4h 14,
TIMx_CRO[TXOPM] = 1, {1i1%; TIMx_CRO[TXxOPM] =0, HEHiit4L.
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Y Timer3/Timerd A2 A TS A BT, Hil$UE TIMx__CNTR 1A% OXFFFF B, &
A RS AT, PR G AL TIMX_CR[TXIF]E 1, TIMx__ CNTR % 0. #4E TIMx_CRO[TXxOPM]#k
SESER FFHE TIMX_CRO[TXOCM]= 1, f1Eit%; TIMx_CRO[TXOPM] = 0, EFiil%(. Ukt
TIMx__ARR ¥4 OXFFFF, TIMx__DR [){E B4\ HF-F1 TIMx_CRO[TXOCM] 5 Bk -

16.1.6 Timer4 A FG i HitEzt

HZ% FGHth .

16.2 Timer3/Timer4 ZH{F3:

16.2.1 TIMx_CRO (0x9C/0x9E) (x = 3/4)

AL 7 | 6 | 5 4 3 2 1 0
4K TxPSC Tx0CM TxIRE RSV TxOPM TxMOD
K R/W R/W R/W R/W R/W - R/W R/W
S 0 0 0 0 0 - 0 0
A b4y iR
SEATT BB I B YR 20 AT % B
FH 55 R G it AT 20 S E R SE AT B 28 B I s, 23 A0S OIS B A 5 -
000: 24MHz 001: 12MHz
010: 6MHz 011: 3MHz
[7:5] TPSC 1100+ 1. 5 101: 750kHz
110: 375kHz 111: 187.5kHz
vE: Timer3 WA AT, 111 X2 48MHz
R AU R
0: TIMx_CNTR < TIMx DR, %t 0; TIMx_ CNTR = TIMx_ DR, #iHi1
1: TIMx_CNTR < TIMx_ DR, #%yHi1; TIMx_CNTR = TIMx_ DR, % 0
A FRGT IR BB A R AR, TIMx_ DR FE7Rf N H Pk i
B RORERE
0: FHARPEAN EFHE N 1A, T2 BRI bk 5 (75 AT Bk or)
(4] TxOCM | 1: FHABWASTNREIE N LA, T BRI B L S ik 5 (1 FE P ik 5E)
KA RSN,  TIMx DR 3EREIHSFIRTR
0: 0 I NS, TIMx DR BCRREA 05 5306 H Ity A J2 i FF,
TIMx__DR f# {154 OxFFFF
Lo i B 4 N2 g FESF, TIMx DR BEAFAEN 05 5 v HE I N2 L~ F
TIMx__DR f# {154 OxFFFF
E A ERERULHED A i A
(3] Tx[RE o NA AR ok T AR e
X 24
0: ANfifige
1: ffigE
(2] RSV R
LR
LU IO g s i, S St
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A BRI b S
ARSI PWM R IR e R A T B A b A
0: FEAHHAE L

12 FEARTHEEE 1R (TIMx_CR1[TXEN] i 0)

TAERE AR £

0: HAFFA

1: AR

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

(0] TxMOD

{0A

7

6

5

K

TxIR

TxIP

TxIF

TxIPE

TxIFE

TxINM

TxEN

KA

R/WO

R/WO

R/WO

R/W

R/W

R/W

R/W

R/W

RAfE

0

0

0

0

fir

2R

R

[7]

TxIR

LETRa ey S VR A S IR ST R C S s v

B NHIRA S Ik A I R B AR A
L

0: RA&AH W/

L KA B

5H:

0: &0

1 BEX

(6]

TxIP

A TR

ENAHFRAR I PWM R SRS I w W g1 s R AL
B

0: KK R WS

L RA R BF4

5.

0: 0

1: TR

(5]

TxIF

i AT DR TP TR BT, MR AR TIMx_ ONTR 5
EL#e{l TIMx ARR ULFCHTE 1.
NIRRT R W S AR E AL, Timer i ARATI A A1) PWM
JE AT 3L A 115088 TIMx_ CNTR .4 B 0% OxFFFF & 1.

B

0: RKRAEFWFM

1 RAEFBrFELE

5.

0: /B0

1: BEX

[4]

TxIPE

AR TR X

B NAR AR PWM ) SR 00 e b i
0: AMVigE

1: ffifE

[3]

TxIFE

B AR BEATH S B P T g
BN SRS L b A e
0: AMifife

1: ffifE

[2:1]

TxINM

B NS 5 BBk TE UL %
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MEINAS T I TE N T W e E, AR R R
00: AuER

01: 4 ARG} & B

10: 8 ARG o A

11: 16 N ZEGi0 b JE i

FEAR AL R

(0] TXEN | 0: Affifg

1: f#ifE

16.2.3 TIMx__CNTR (0xA2, 0xA3/0x92, 0x93) (x = 3/4)

TIMx  CNTRH(0xA3/0x93)
AL 5 | 1 [ 13 | 12 | u | 1w | 9 | 8
B TIMx CNTR[15:8]

A 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
TIMx  CNTRL(0xA2/0x92)
fir 7 | 6 | 5 | 4 | 3 | 2 | 1 | o

B TIMx_ CNTR[7:0]

HA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR

[15:0] | TIMx_CNTR | JEAHHas %l

16.2.4 TIMx__DR (0xA4, 0xA5/0x94, 0x95) (x = 3/4)

TIMx_ DRH(0xA5/0x95)
At 5 | 14 | 13 | 12 | un | w0 | 9 | 8
2R TIMx DR[15:8]

HA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
TIMx_ DRL(0xA4/0x94)

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

KR TIMx_ DR[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
A B iR
[15:0] | TTMx DR %mﬁﬁ:wﬁﬂmﬁwﬁg)‘

— | NSRBI RS KT BT BUE (R S)

16.2.5 TIMX__ARR (0xA6, 0xA7/0x96, 0x97) (x = 3/4)

TIMx_ARRH(0xA7/0x97)

DA 15 | 14 | 13 [ 12 | un | 10 | 9 | 8
4R TIMx__ ARR[15:8]

e R/W R/W R/W R/W R/W R/W R/W R/W
ShrfE 0 0 0 0 0 0 0 0
TIMx__ ARRL(0xA6/0x96)

e [ 7 ] e | 5 | 4 | 3 | 2 | 1 | o
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SRR TIMx_ ARR[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A R ki3
[15:0] | TIMx ARR iﬁﬁtlﬂ%ﬁ: E%ﬂzﬁ@kﬁg)o FG Tﬁﬁéf‘% FG i Fe 4
— NI AR — A PWM R IR S E (R )
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17 Systick

17.1 Systick I2{Ei5iAB

O FA] A [ S B IE] ) Systick HHT. BB SYST _ARR Z 1728 & - A b i B3, B
DRV_SR[SYSTIE] = 1 {##% Systick 11§, ki A 1% 10.

17.2 Systick ZH{F2

17.2.1 DRV_SR (0x4061)

o

7

6

K

SYSTIF

SYSTIE

FGIF

DCIF

FGIE

DCIP

DCIM

et

R/WO

R/W

R/WO

R/WO

R/W

R/W

R/W

R/W

EEDA N

0

0

AL

G2y

Ejt1p

Systick H I EFbrEAL
B
0: ARKAEFWHM
(7] SYSTIF | 1: RAFKIEM:
5.
0: 7&0
1: BREX
Systick H i ffifg
0: AMdiRE
1: fifige
FG w5 1A AL
FOC BK%))/ 77 B aRah I, & — R (B A ), 74 —X FGIF ik
S
0: RKRAEFWHM
L RAEFR B
5.
0: 750
1: =94
Driver FLHEUCHAD A b F4F b A7
24 Driver TFHU{ESET DRV_COMR if, #24E DRV_SRIDCIM] % B M iH 407 M),
T R 5 7 A v B
A5
0: ARKRAEFWFMH
1 RAEFBrFE
5.
0: 0
1: BREX
FG Wi B
W RE S, FOC BR3h/ J7 Ik shiy, Ak — B (), Fo4— IR FG Hhilr
0: Mg
1. f#ige

(6] SYSTIE

[5] FGIF

[4] DCIF

[3] FGIE

(2] DCIP
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FE4E Driver PR VLHEC AR T A28 B £

0: 1 ANERBFIW A 1 R
L 2 A IR 1 o i

[1:0]

DCIM

EEE UL RC Hh WA AR

M BUEZE T DRV COMR B, #3438 DRV SRIDCTM] frf 15 B 1) 7 42 75 7= A= v Iy
00: ApF=A=rblr

01: TH%asm bit-Hunt =4 b ik
10: vFEEs R vH s P2 A H by

L1 THEGES ) B/ 1) T O 3 A8 v i

17.2.2 SYST_ARR (0x4064, 0x4065)

SYST ARRH(0x4064)
fir 15 | 14 13 12 | 1 10 9 [ 8
R SYST ARR[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 1 0 1 1 1 0 1
SYST ARRL(0x4065)
fir 7 | 6 5 | a4 | 3 2 1 | o

4R SYST ARR[7:0]
Y R/W R/W R/W R/W R/W R/W R/W R/W
SAE 1 0 1 1 1 1 1 1
A EA Eiip%)

Systick E#E
[15:0] SYST ARR BB MAE R Systick AR BIFIEE, BRIH 1ns

- THHAZA: Systick HIBAR% = SYSCLK/(SYST_ARR[15:0] + 1)
H{E ¥l [0,65535]
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18 Driver

18.1 Driver $¥#{Fi5t8B

18.1.1 Driver f&7

HINT vBlL K49
DRVOE o 4{ ‘{
V HINZ
Uil HLDUy vs1
FOC_CMPU i H_DV HIN3 vB2 [K-94<-9
FOC_CHPY Vit i DW 102 [ Vv /
—=——  ouTPUT VL LINL o l Motor
FOC_CVPY | CONTROLLER LD o vs2fd
— unt RS LNz o X<
DRY DR WL &@_ﬁz ‘ =S
- XH L DW S Hos
o KX L
: P4.2 ve3
HD10 X
Pd. 1 Lot
T v
L02 [Xt
X 103 X

7

&l 18-1 FU6815Q1 Driver BHHE %]

| VDRV
DRVOE VDRV
Pre- drlver 5VaYa vMmOoT
UH VBU I
LS VBV
FOC_CMPU 5 v | e [BUT Tetedine i
;'D VSV HV ﬁ“;\ﬁv _$_IL'_I_|E ’_{E
FOC_CMPV S WH < HW A
_FOC_CMPV_| % El—%* WA % é %
FOC_CMPW 3 VSU . 7
45’ VSV L 4 l L 2 \Motor
M 8 UL LS &Y VSW @ @ Er
= eV LU B,hG,\U_. R
S SV Sy Jﬁ §
VDRV
/I LW A
2

RSC

RLGW
> B
n: n: nc 8
[i4

I €«<—
v €<—— —
ICOM <€

] 18-2 FU6865Q1 Driver FHHE %]

FOC_CMPUN/W s& FOC #ibufnth i) = B b4, DRV_DR ;&8 B L EE, DL By
o R S R VD4 P E S UVWIX 25 PWM % (FUBS15Q1 el far th =41 i P13 5
UNVIW %5 Pre-driver(FU6865Q1). FLrt, UNMW =k H N BLIR T FEEALEES], UNMX Ik 46 H
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IS FH -5 3t L
18.1.2 = HIRER
HINV
DRV DR OCxREF| - ocxH
0 DEAD
Foc_cvp | —® COUNTER ZoNE XL 0CxL
\
S xLE xHE  xLPxHP OTSxL LIy

] 18-3 f 47 i 1 B iy A

fi & Driver 5k T{ERT, 75ACE DRV_CR[MESEL] = 1, Bl ME i&#% FOC 30, [ AJ7iiK
B,

1 DRV_CR[OCS] =01, PWM [1Lb#fEkH DRV_DR, HMkH FOC_CMP, AU, V.
W. X JUE{55 OCXREF. MtE & L FE#fE DRV_CMR[XHE]. DRV_CMRIXLE] M Hi -1
F#67 DRV_CMR[xHP]. DRV_CMRI[XLP]%} OCXREF {5 5 #7243, fih DRV_OUT[MOE]
W PWM, RZZHREF, P40 xH_P. xL_P {5 5% 8ISEX 538 xH. xL {55, BELT
#r PI_CR [HINV]. PI_CR [LINV]mffiReAr, 25t BT R PWM IREIE 5.

18.1.2.1 i EIELBARIR

fii & DRV_CR[OCS]i£# PWM [#HLAHE R FOC #iEk () FOC_CMPUN/MW B 1% B 1) LE 4%
{H DRV_DR. CHAEZ 24t UG 13 3 =% 545 PWM {55 OCXREF, . DRV_DR A TS558
HMLTFE . MR . 4150 DRV__CNTR /ML, OCXREF #it T R,
i HHAR LT

M. & DRV_CR[OCS] = 1, WEUANRH FOC fidlf) FOC_CMPUNMW Jt5TH4UELELEL, A b
%t OC1REF/OC2REF/OC3REF.
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cntr

FOC_CMPU

FOC_CMPV

FOC_CMPW

0
OC1REF

OCZ2REF

OC3REF

\

18-4 PWM 4= % &

lic EDRV_CR[OCS] = 0, &FH I E K BMEDRV_DR G THEUE LLEL, Az =6 5 27 LU AH ]
[JOC1REF/OC2REF/OC3REF. %tk = DRV_DR/DRV_ARR*100%.

18.1.2.2 FEXHEIR

ENEESXH_P. xL_PXRFFEIX AN . AT HAMaH, WAHRDRV_DTREFFHASET0, Hfl
BE THEX I . FEAEIEHE — A 8bitiIFE X R AR, = AMEIE X & HF, J@ifDRV_DTR
BWEIEXH A, HxH_P. xL P EFHERAER, xH. xLASEbrf H s - EexH_PL xL_PRI_EFHY
JEIRDRV_DTRBEE I 1] s G S A 3R I 1) TS by ARk o, -2 68 B2 1) SR ok B AN 4EIR, AR

S (R IEE ok o8 AN A

OCxREF
0CxL
0CxH
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xlil B |
P (.
| 1 | I
xL_P | : | |
1 [ rod :
| | | '
xH [ ! ! : :
—4#—,‘7 | : 5 — I
—tdelay | tdelay |
xL. | |
RGP 4*t¢$;

18-5 5 FEIX 7\ 1 H AN
18.1.2.3 igth{EsE SRt

B E DRV_CMRIXHE]M[XLEM#E L FHf. R DRV_CMRIXHP] A1 [XLPLE B4 H k%
Yo AER Tz, Timer1 Hzh##H DRV_CMR AR ThEE. & DRV_CR[MESEL]
=0, EHEITEMNEN, 2 Timer1 =25 AB TR, %R TIM1_DBRx £%i%] DRV_CMR.
[ TIML DBRx from TIMI |

data update from TIM1 0
4>
0 1
| MESEL | [ CMP CR2[4:3] ][ DRV CMR |

& 18-6 Timer1 E13h#34] DRV_CMR # CMP_CR2[4:3]

it EDRV_DR. DRV_ARRMIDRV_CMRH] SZHL#i7e lE AR 245 1) f, DRV_DRFIDRV_ARR#%
HIPWM 525 LM A, DRV_OUTMOE] 33 H A 3 2% TR HL T B % PWML.

0CUL |

OCUH |

OCVL |

0CVI |

OCWL | | |

OCH |

ULE-1 | _ VLE=l .| _ WLE-1 _|
mthers:(ﬁﬁ)therﬁo}mtherSZ(ﬁ

K 18-7 HiFE B
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0CUL |
0CUH |
0CVL |
OCVH | |
OCWL |
OCWH | |
U/V/WLE=1 >
others=0 !
18-8 AP
18.1.2.4 FRl
18.1.2.4.1 EbEICHECHRER

IHIDRV_SR[DCIM]i% & LLR VLR H W= AR 126, B LLE{EDRV_COMRBEE L VLD A 187
FEAE IR o 2T B S AU 25 T -DRV_COMR, H.#54 DRV_SR[DCIM]#% & ) & 441, 724
Driver tLALULECHTE K, s EAZDRV_SR[DCIF]iEFE 1.

DRV_COMR
DRV_CNIR

DCIM:(]);:IFT T T T T T T T T T
e I s O A
e A e O

DCIM = 00(Disable)
DCIF

18-9 Driver Et#5UCHR i
18.1.2.4.2 FG Hhlf

W& DRV_SRIFGIEl#&E FG ki, LA —B(HMAE), reAd—kPmiEK.

V2.0 245 www.fortiortech.com



‘f_ Fnrti?]r_ Tech
/-'- LB FU6815 65Q1

18.1.3 PWM &z ({UERF FU6815Q1)

i G

VS1

HIN3 VB2 [-¢4<]-o y
i 7
LINI o2 pa [ V { Motor
vs2 [ \
LIN2 VB3 (X< w

HO3

DRVOE

FOC_CMPW m

FOC_CMPU I

FOC_QUPY
W

FD6288

7 LIN3
1 T vec L1
102 [
X con 103 P

Kl 18-10 PWM #5221 Ji 34 &

FU6815Q1 ; PWM i, HIhaEwikl 18-10 fiin. #t AN Z#z, DRV_CR[DRVOE]N PWM
MAfiRefE %, 5 FU6865Q1 6N Pre-driver A[F[1/2, PWM iz HVIC, i@id HVIC kIKz)
MOS % »

18.1.4 6N Pre-driver &34, ({fiEFF FU6865Q1)

<18V
PRYOE —> vmor <100V
UH — )
2
VH —8 RHGU |
—> ek
WH —p» RHGW _ §$ gé
I I,
BEE
# L \ Motor
uL — 14
RLGU |
W\ —@ \Ej
VL —Pp RLGV
WL RLGWD S
ESE 2l 33
g
v<€«— |—L
v€<——— —

K 18-11 6N Pre-driver 15 =[] 5 H &

6N Pre-driver TaE &l 18-11 fiirk. #EAZM, DRV_CR[DRVOE]} Pre-driver ¥ §&(=
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S, Pre-driver [f%i 132 6 . NMOS 543 W3R AL UNV/W 8.
% 18-1 FU6865Q1 N & Pre-driver {55 HAH %

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

L L L L

L H L H

H L H L

H H L L
18.2 Driver {78
18.2.1 PI_CR (0xF9)

fr 7 6 5 4 3 2 1 0
L FR T2TSS RSV DRVMD HINV LINV
eyt R/W - - - - R/W R/W R/W
EAiE 0 - - - - 0 0 0

A 2R iR

TIM2 A5k rATUARE 2 P A A A5 2 ¢
[7] T2TSS | 0: Jg + Bkibd A=, P10 By AT, PO. 7 Fy ANk
1: IE kb AR . P10 %N Sl fikod, PO. 7 % N IE [ ik o
[6:3] RSV R
T X
[2] DRVMD | 0: =yt
1: Rk =0 (FOC ANREIEFR)
R AR
[1] HINV 0: AMERE
1: fdife
M AR
(o] LINV 0: Afilige
1: fdife
18.2.2 DRV_CR (0x4062)

AL 7 6 5 4 3 2 1 0
2K DRVEN DDIR FOCEN DRPE 0cs MESEL RSV DRVOE
eyt R/W R/W R/W R/W R/W R/W - R/W
=X DA 0 0 0 0 0 0 - 0

fr B ik

THEAERE
[7] DRVEN | 0: Affige
1: ffigg

6] DDIR B H 7 1B (IE [ BE)

AR LIRSS T IR, 7 PR EREN AN FOC BRENIA Rk . To/sE FOC Me3s sty BT i
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2T, AT FOC T IE & FAHE AL, TR F 224 Timerl AR

.
0: IE#%
1: &

(5]

FOCEN

FOC i ffifie
0: AMdige
1: ffife

(4]

DRPE

DRV DR FiiZk# 1 e

FERETRE RS, PCPE'S DRV_DRJ&, B /e Bods B T FE R s 28k

%k, ®AES DRV DR J5, U 7% 5 B
0: Afifige
1: fiige

(3]

0CS

Eb A Sk I i% %
0: DRV DR
1: FOC bk

(2]

MESEL

ME TAEAR %k £
0: J7URBNHE
1: FOC Bk =X,

[1]

RSV

e

(0]

DRVOE

Driver {#ifE
0: AMdige
1: R

18.2.3 DRV_SR (0x4061)

Br 7 6 5 4 3 2 1 | o0
4R SYSTIF | SYSTIE FGIF DCIF FGIE DCIP DCIM
HA R/WO R/W R/WO R/WO R/W R/W R/W R/W

SAiE 0 0 0 0 0 0 0 0
A LR iR
Systick " BT AR EAL
B
0: RKAEFWFMH

[7] SYSTIF | 1: RAFKIFEM:
5.
0: 7&0
1: BEX
Systick H i ffifg

(6] SYSTIE | 0: Afiife
1. f#ige
FG Hp W S5 1A AL
B
0: KRR WHM

(5] FGIF 1 RAEF B
5.
0: V&0
1. BEX

V2.0 248 www.fortiortech.com



=

Fortior Tech

UBHE 5%

FU6815 65Q1

(4]

DCIF

Driver HCHEUCHED o Wy AT bR EAL

¥ Driver THEUE ST DRV_COMR K, R4 DRV_SR[DCIM] 15 B 11115577 17 4 Wy
FE TR A b

5

0: A&l

L RA B4

5.

0: 750

1: =

(3]

FGIE

FG i g

W RE S, FOC B3N/ 77 I ksl B % — e (PR A ), 724 — IR FG It
0: Aflife

1: fiige

[2]

DCIP

FEAE Driver PRAS VLA A BT R %L
0: 1 /NE A
1 2 AN

[1:0]

DCIM

EE A DTG F S S

BB 5T DRV_COMR B, R4 DRV SRIDCIM] (415 B 4 7 2 75 7= A o 37 K
00: A=Aty

01: THECEE ) B iHH F= A il

100 SHHCER R THEOT T 77 A s e

L1 PR i b/ 0] R TR #7=A p b

18.2.4 DRV_OUT (0xF8)

L 7 6 5 4 3 2 1 0
A MOE RSV OTSWL OTSWH 0ISVL 0ISVH 01SUL 0ISUH
S| R/W - R/W R/W R/W R/W R/W R/W
EAiE 0 - 0 0 0 0 0 0
L &R ik
T A RE
FH T34 =40 F T S SR 2T R 1 RS 0. BEZR iR
e ALY 28, 1. 1 D), T EBhE 0, Mt .
[7] MOE 0: AR, it RIET =N ET
DRV _OUT[OISUH]/DRV OUT[OISVH]/DRV OUT[OISWH]AH
DRV_OUT[OISUL]/DRV_OUT[OISVL]/DRV_OUT[OISWL].
1: {88, FrH SRIET IS LB E
(6] RSV PR ¥
WL/ XL [r)% H 2 P HLF
(5] OISWL 2% OISUH #iik
v : DRV_OUT[OTSWH] [A)i it & WH/XH 25 K
WH % 2 A H
(4] OISWH 2% OISUH #iik
v : DRV_OUT[OTSWH] [F)i it & WH/XH 25 K
VL % H 25 R LS
[3] 0ISVL 5% 01SUN Hiik

V2.0

249 www.fortiortech.com



Fortior Tech

o BB FU6815 65Q1
VH B H 25 I P
(2] OISVH % 01SUH Hiik
UL [ H 25 I P
(1] 0ISUL 5% O1SUH Hiik
UH [ H 25 I R~
0] OISUH AT E UH % 23 R S . 24 DRV OUT [MOE] = 0 B, % B 25 PR E P 56 B MOS
0: K
1: &P
18.2.5 DRV_CMR (0x405C, 0x405D)
DRV_CMRH(0x405C)
L 15 14 13 12 11 10 9 8
K XHP XHL XHE XLE WHP WLP VHP VLP
Hm R/W R/W R/W R/W R/W R/W R/W R/W
=X AR 0 0 0 0 0 0 0 0
DRV_CMRL(0x405D)
L 7 6 5 4 3 2 1 0
K UHP ULP WHE WLE VHE VLE UHE ULE
A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
A B ik
XA A AR s o
[15] XHP 0: IEWHiH
Lo A H AN
XAH T AR o
[14] XLP 0: IEHHH
L: A H AN H
X AH - H Ad e
[13] XHE 0: Mgk
1: fifige
X AH T 4 A R
[12] XLE 0: Mg
1: iR
W AH 8 A sl
[11] WHP 0: IEH %
1: A H AN
WAH T 7 AR 42 i)
[10] WLP 0: IEHHH
L: A H AN H
VR A AR o
[9] VHP 0: IEHHH
Lo A H AN
VAH T AR P
(8] VLP 0: IEHHiH
L: A H AN
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U AH A8 R 42 il
(7] UHP 0: IEH#ith

1: i) B AN

U FH N B AR 4 il
(6] ULP 0: IEH%ith

1: JJa) B AN

WA A A e
(5] WHE 0: Afifige

1: ffigE

WAH T A A e
[4] WLE 0: Afifige

1: ffiRe

VA b A A e
(3] VHE 0: AMfiihe

1: ffife

VR A A e
[2] VLE 0: AMfige

1: ffife

U AH b A A g
[1] UHE 0: AMfige

1: ffife

U AH T8 % A e
(0] ULE 0: AMfiige

1: ffigE

Vi

B 4 DRV_CMR[W/V/ULE]JfI DRV_CMR[W/N/UHE]RK A 1, WN/U HLL F NS, BT

HAMgH PWM i, RIS E3HEASEX .
B J7EIRENE, Timer1 2 H3#%E ] DRV_CMR #1745

18.2.6 DRV_ARR (0x405E, 0x405F)

DRV_ARRH(0x405E)
fir 15 | 14 13 | 12 | 1 | 10 9 | 8
R RSV DRV_ARR[13:8]
it - - R/W R/W R/W R/W R/W R/W
XA - - 0 0 0 0 0 0
DRV_ARRL(0x405F)
A 7 | s 5 | 4 | 3 | 2 1 | o
B DRV_ARR[7:0]
KA 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
A B iR
[15:14] RSV fRE8
THER I E A, Yo B (h Jexd 554 X)
Driver {142s M 0 JFEATHEEI DRV ARR2 - 1, 724 Bisgt, AR5 T3] o
[13:0] | DRV_ARR | iF&H A FPAE e = 48MHz/DRV_ARR
DRV_ARR F{H DA Bh 48MHz 115, HUEYEREI[0,16383]
D BRRAEAN 0, B 1 ERE X
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18.2.7 DRV_COMR (0x405A, 0x405B)

DRV_COMRH(0x405A)
i 5 | wu | 13 | 12 1n | 10 | 9 | 8
ZFR RSV DRV_COMR[11:8]
Syt - - - - R/W R/W R/W R/W
=X AN 0 0 0 0
DRV_COMRL(0x405B)
AL 7 | e | 5 | a4 | 3 | 2 | 1 [ o
ZFR DRV_COMR([7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
XDA[E] 0 0 0 0 0 0 0 0
A B EiipuY
[15:12] RSV e
B LA UT e E
i ${E 5 DRV COMR AHZE L /& DRV SRIDCIM] & 5E [ 2%tk IF, F=4E DRV L
[11:0] | DRV_COMR | #ZVUURC iR, DRV COMR fRI{H 252 LA &b 12MHz 1154,
DLHC 2555 N1 5 25 B = DRV_COMR*4/DRV_ARR*100%
DRV_COMR )& LA 8h 12MHz 5, BUE e [0,4095]

18.2.8 DRV_DR (0x4058, 0x4059)

DRV_DRH(0x4058)
At 15 | 14 13 | 12 | 11 | 10 9 8
2 RSV DRV DR[13:8]
Byt - - R/W R/W R/W R/W R/W R/W
R[N - - 0 0 0 0 0 0
DRV_DRL(0x4059)
L 7 | 6 5 | 4 | 3 2 1 0
£ DRV DR[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
A B ik
[15:14] RSV PR
BAE PW 5 L EE
572t = DRV_DR/DRV_ARR*100%
[13:0] DRV DR DRV DR [FJ{E AR 8 48MHz 1155, BUETEH[0,16383] .
VB AERNZE A SE L RGERS, FrH PW LB SE I N A BEIX 1)
M
18.2.9 DRV_DTR (0x4060)
JA 7 | 6 5 | a4 | 3 | 2 [ 1 [ o
A FK DRV DTR
ey 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
0o \ 2R \ ik
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[7:0]

HEDX I A5 B
FEIX I} = (DRV_DTR + 1)*T

DRV_DTR | 51 :DRV_DTR =11, NIZEX HJ[E] = 12%41. 67ns = 500ns

vE: WHRE DRV DIR = 0, AN AFEX A

18.2.10 DRV__CNTR (0x4066, 0x4067)

DRV CNTRH(0x4066)

oA 15 | 14 [ 13 | 12 n | 1w | 9 | 8
4255 RSV DRV CNTR[11:8]

St - - - - R/W R/W R/W R/W
=X DA - - - - 0 0 0 0
DRV CNTRL(0x4067)
fir 7 | e | 5 | 4 | 3 | 2 | 1 | o

R DRV CNTR[7:0]
sy R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
(A AR Eiipuy
[15:12] RSV RE
T E
DRV CNTR ({ME AR5k 12MHz %5, Driver XM 545t =
DRV CNTR*4/DRV_ARR*100%
[11:0] | DRV__CNTR 3 (5% FE1 [0,4095
vE: HHTE DRV _CR[DRVEN] = 1B}, A HES A DRV CNTR
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19 WDT

B VE R — A TARE ARSI PRI S R e 8%, B2 TR B FI24T, Bk MCU
HBVEHLIITE DL &I TR BTG, & TEER S aTH . SE TR ER &
T, BIIRIEE S MCU EA1, ek 0 FFihigtT. £ ERBpEiridied, kE— B
[ [V 0 E I SR EATHI4a1E,  CAB LB T TR Em a8 AR PRI .

A VATESZ0E A O FFAGTERT, ik 21 OXFFFC Wi th— MK BE 4 APz it b E R (S 5
it MCU E47, FEF ML O FHiaisdT. FEFEBIT T ER S E T TIAERINE S, BT IER S
[B]2] WDT_ARR [BEEE, I EHIT A6 T

19.1 WDT (&SRR

B MCUZE MU s EAR A, WDTHKHE R4, (H BE 2 (5
B MCUTEMF Ed A2, WDTH S A2 H
B WDTER # HAIMCUE S, RST_SRRSTWDTHG 4 E 1

19.2 WDT #{EixEH

1. CCFGI1|WDT_EN]J&1, JEsh&I 1M, &I 1MMOITtETHEL;
2. WEWDT_ARR(AEAEW AT LUMATE A shE | 1.2 1);
3. HEREFREEITHEEWDT _CRWDTRF =1, &M E3WDT _ARR.

19.3 WDT F1F=38

19.3.1 WDT_CR (0x4026)

bz 7 | 6 | 5 4 3 2 1 0
LR RSV WDTRF
KA - - - - - - - R/W
T frf - - . - - n - 0

DA B iR
[7:1] RSV | R

B YI6EA
[0] WDTRF | 0: i X
1o B VR 5R% 0 3] WDT_ARR [BEE (L, BB ahi 5

19.3.2 WDT_ARR (0x4027)

A 7 | e | 5 | 4 | 3 | 2 | 1 | o
A FK WDT ARR
Eyii 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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OO 4. ey
[7:0] | wor agg | A LVBEECGHEGE

BEE VT B ia B K = 8 fir

19.3.3 CCFG1 (0x401E)

fr 7 6 5 4 | 3 2 1 0
R RSV LVWIE WDT EN RSV
Byl - R/W R/W - - - - -
SAiE - 0 0 - - - -
fir R £
(7] RSV R
LVW 6300 H Wi 56
(6] LVWIE | 0: Afiife
1: ffige
WDT {# e
(5] WDT EN | 0: Affife
1: ffige
[4:0] RSV | fRE
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g

HEfray RTC_TM, & RTC M EZ{H. ficE RTC_STA[RTC_EN]=1, ffifig¢ RTC it#%.

20 RTC SRd¢hissifE

20.1 RTC EXINEEEE]

INT_CTRL

RTC_TML[7:0] —» RTC_EN

(active high)

sng v.lva Now

RTC_IF

RTC_TMHI[7:0—>» CNT_PROC

IFINT INT OUT

RTC EN
(active high)

20-1RTC FEATHAEHE K

20.2 RTC ##{FixBH

20.3 RTC F1==8

20.3.1 RTC_TM (0x402C, 0x402D)

RTC_TMH(0x402C)
fir 15 | 14 | 13 [ 12 | 1 | 1w [ 9 | 8
kS RTC_TM[15:8]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
=X DAIEN 1 1 1 1 1 1 1 1
RTC_TML(0x402D)
fir 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
A RTC_TM[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
X DAIEN 1 1 1 1 1 1 1 1
AL AR iR
RTC 114027 17 2%
(15:0] | RTC TH B IRV ) E
- 51 RTC 1H 488 L 32768Hz AR M 0 THELEIS NE G H i, P AT IR,
THEERE 0 JFE AL THEL

20.3.2 RTC_STA (0x402E)

AL 7 6 5 4 3 2 1 0
L2 H RTC EN RTC IF | ISOSCSEL | ISOSCEN ESOAE ESOEN | ESCLKSEL RSV
et} R/W R/WO R/W R/W R/W R/W R/W -
=X DA 0 0 0 0 0 0 0 -
fr \ 2R \ ik
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RTC fifig

[7] RTC EN | 0: Affife
1. f#RE
RTC H Wy A AL
THEEEESE T RTC TMINE 1
5
0: RRAEFWTFH

(6] RTC IF L et
5.
0: 0
1: TEX
P2 I B R B

(5] ISOfCSE 0: MBI VEE 2 SR
12 S BRI A 18 i
P 1 B b 5 i

[4] ISOSCEN | 0: Afdifig
1: ffifig
AR I B AL 5

3 ESOAE | 0: ¥r=
1o BRI, NIRRT, FEECE AR
AP AR I e 4 i

2 ESOEN | 0: Afiife
1: ffifig
AN A I e 5 2

()| PR o0 shasteng niei A
1o AhERIERS B PLL 1S

[0] RSV TR

20.4 FIshEuHE
20.4.1 BB ERETY

e R A2 R P PN R0 BT A v N B AR R D R o AR A —ANKE 13 ST,
DARES B A i, %S SRR 4 8 /MBI B B

e % E CAL_CRO[CAL_STA] = 1, JFARHERFE. # CAL_CRO[CAL_BUSYI]kr i
PRI R R4 R, 2452 il(CAL_CRO[CAL_BUSY] = 0))5, it CAL_CRO[CAL_ARR]
(i L A P PR e BRAR T4 8 M ¥

20.4.2 BB ESFES

20.4.2.1 CAL_CRO0 (0x4044) CAL_CR1 (0x4045)

CAL_CRO(0x4044)

A 15 14 | 13 12 | 11 | 10 | 9 | 8
CAL_STA _

P JCAL BUSY RSV CAL ARR[12:8]

KA R/W1 - | - RW [ rAW | RW | RW | RW
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g [ 1 ] - 1 - 1 o ] 0 0 o | o
CAL_CR1(0x4045)

A 7 6 | 5 | 4 | 3 2 1 | o
ZFR CAL_ARR[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
fr LR ki3
IR e A v e i
B
CAL STA | 0: HRMERLFE5E K
[15] /CAL_BUS | 1: R fE IEAE AT H
Y 5,
0: BEX
1: JE S B R HE T RE
[14:13] RSV A8
e S
fef FH B e % 2 RARTH R 8 AN I A (B
[12:0] CAL_ARR
e HIEA 0 BN TOXS BRI BN, M AN Ox LFFF B R v 20
(M2 s Ao A% R b R )
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2110

21.1 10 i@

FUB815Q 375 38 4> GPIO 51 f#, 4374 P0.0~P0.7. P1.0~P1.7. P2.0~P2.7. P3.0~P3.7.
P4.1 ~P42. P4.4. P46~P47. P5.1.

FUB865Q1 %} 36 1~ GPIO 5|, 4715 P0.0~P0.7. P1.0~P1.7. P20~P2.7. P3.0~P3.7.
P4.4. P4.6~P4.7. P5.1.

21.2 10 Bg&HiRAp

A~ GPIO iy AL B A A 25 7728 LA R A RN 7K. . PO.0 B 2754785 PO, P1.0
Wi ) 21728 P1, @itk PO_OE. P1_OE Mt & i K s N H! .

7

B 10 PR R AT AN R AL

B 10 O#EE MG 9% 5 /T 100kHz

W PAT7 [N, BRI FICEK #30, Wik FHEEE N 10, FHEERE TAF
HUiH 2)i% FICEK_MOD

m b O FHRCAEEAMRE R 1, Bk O 5 AR AIES % 21.3.10 PO_PU
(0x4053)~21.3.15 P5_PU (0x4048)

B L. FHAMEEEES% 5.3 GPIO FAFHE

B J2E P1_AN. P2_AN Fll P3_AN X RiArAy 1 e REME S, Bk 52747 4%
L FriES 7 21.3.7 P1_AN (0x4050)~21.3.9 P3_AN (0x4052). i [ B NS 5
g, B Serohie sk, 271788 P1. P2, P3XHRAOALE B 1 LRES N 0.

B P16~P17. P2.0~P2.7. P3.0 ~ P3.5 {3 it B AR RS 32 B3
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21.310 ===

21.3.1 PO_OE (0xFC)

L 7 | e | 5 | 4 | 3 | 2 1 | o0
2R PO OF
et 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
AL B ik
PO. 0 ~ PO. 7 F 4 Nt e ¢
[7:0] PO OE | 0: %A
1: #i
21.3.2 P1_OE (0xFD)
At 7 | e | 5 | 4 | 3 | 2 1 | o
2R P1 OF
2 R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr B iR
P1. 0 ~P1. 7 B N i 4
[7:0] P1 OE | 0: #A
1: i
21.3.3 P2_OE (0xFE)
AL 7 | e | 5 | 4 | 3 | =2 1 | 0
2 P2 OE
e R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B ik
P2. 0 ~ P2. 7 i N ik
[7:0] P2 OE | 0: #IA
1: FH
21.3.4 P3_OE (0xFF)
bz 7 | e | 5 | a4 | 3 | 2 1 | o
S FK P3 OF
Byt R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
AL ZFR Eip)

P3. 0 ~ P3. 7 HUv i N th & +%
[7:0] P3 OE | 0: %A
1: fiih
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21.3.5 P4_OE (0xE9)

AL 7 6 5 4 3 2 1 0
4 HR RSV P46 OF P45 OF P44 OF RSV P42 OF P41 OF P40 OF
KA - R/W R/W R/W - R/W R/W R/W
SAME - 0 0 0 - 0 0 0

AL B iR

(7] RSV {RA

P4. 6 Hr N ik R

(6] P46 OE 0: A

1: fith

P4. 5 Bt N R
(5] P45 OE 0: %A

1: Hith

P4. 4 B N k£
[4] P44 OE 0: A

1: %
[3] RSV RH

P4. 2 Bt N R
(2] P42 OE 0: %A

1: Hith

P4, 1 B N R
(1] P41 OE 0: %A

1: Hith

P4. 0 i N R FF
(0] P40 OE 0: A

1: %

21.3.6 P5_OE (0xFB)

Rz 7 | 6 | 5 4 3 2 1 0
R RSV P51 OE RSV
KA - - - - - - R/W -
=EDAE] - - - - - - 0 -

Az E4S iR
[7:4] RSV N
[3:2] RSV 1R*EE

P5. 1 B N\ e %

[1] P51 OE | 0: %A

L: %l
(0] RSV TR
21.3.7 P1_AN (0x4050)

fr 7 | 6 | 5 | 4 3 2 1 0
A H5 P1 AN HBMOD HDIO ODE1 ODEO
i R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0

| &% iR
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P1.4 ~P1. 7 BB AT A

[7:4] P1 AN | 0: ANfiife
1: ffgE
PL3BANCE, 5 P1LOELIALERE PL. 3 IDIREMRAINE 21-1 FIoR
% 211 PL3 AL E
HBMOD | P1_OE[3] P1. 3 xR
(3] HBMOD 0 0 %ﬂz?ﬁﬁ)\
0 1 Bt
1 0 R
Brr-om ks AR, fr s R HY R AT 2
1 1 20mA, FHF Hall (k& HESH . AR AR S)
H5 2 B0 R SO [
PWM % 1O R BhRE Sy, R FU6815QL ¥ L DU L DV, L DW. H DU.
H DV. H DW 5%,
2] IO 1o s
1: =IKshaE S
PO. 1 &AM IR AT B
[1] ODE1 0: AMERE
1: fdife
PO. 0 & FE R IR AT BE
(0] ODEO 0: AMEFE
1: fdife

21.3.8 P2_AN (0x4051)

L 7 | e | 5 | 4 | 3 | 2 | 1 | o
L HR P2 AN
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
L &R ik
P2. 0 ~ P2. 7 Bl R i A
[7:0] P2 AN | 0: Afiife
1: fifige
21.3.9 P3_AN (0x4052)
fir 7 6 5 | 4 | 3 | 2 | 1 | o
25 P11 PL | POl PL P3 AN
ey R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
/A LR iR
P1.1 N PHAEAE
0: AMfifE
(7] P11 PL | 1: f¥ife
VE: ABERIBERE P11 (9 b4 A BE R T 4 A FHE
(6] PO1 PL | PO. 1 T4 HLFHfERE
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0: AMHEifE
1: fifigk

T RREEIHEfE PO. 1 [ ey B BE AN T Fay FRLBH
P3.0 ~ P3. 5 B AL AE

[5:0]

P3_AN

0: Afifige
1: f#gE

21.3.10 PO_PU (0x4053)

AL 7 | &6 | 5 4 | 3 2 1 0
L HR PO PU
eyt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr B iR
P0. 0 ~P0. 7 |- B FHAE g
[7:0] PO PU | 0: Afdife
1: ffifge
21.3.11 P1_PU (0x4054)
L 7 | 6 | 5 4 | 3 2 1 0
L HR P1 PU
eyt 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
fr B ik
P1.0~P1.7 s FHALAE
[7:0] P1 PU | 0: Afifife
1: fifige
21.3.12 P2_PU (0x4055)
At 7 | 6 | s 4 | 3 2 1 0
L HR P2 PU
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
AL B ik
P2.0 ~P2. 7 k47 FBHAE g
[7:0] P2 PU | 0: Afdife
1: ffiRE
21.3.13 P3_PU (0x4056)
AL 7 | e | 5 4 | 3 2 1 0
A5 P3 PU
e~y R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fr \ 2R \ ik
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P3.0 ~P3. 7 i HLpHAL AE
[7:0] P3PU | 0: Ak
1: fifige
21.3.14 P4_PU (0x4057)

A 7 6 5 4 3 2 1 0
4 FR P47 PU P46 PU P45 PU P44 PU RSV P42 PU P41 PU P40 PU
St R/W R/W R/W R/W - R/W R/W R/W

SAE 0 0 0 0 - 0 0 0
fr LR Eiipo
P4. 7 by FEFHAERE
(7] P47 PU | 0: AMffifE
1: ffif
P4. 6 iy s FHAERE
(6] P46 PU | 0: AMiifE
1: ffifE
P4. 5 by s FEAERE
(5] P45 PU | 0: AMiifE
1: ffifE
P4. 4 by A RE
(4] P44 PU | 0: ANffifE
1: fifige
[3] RSV RE
P4. 2 by FHAERE
(2] P42 PU | 0: AM#ERE
1: ¥R
P4. 1 by FEFHAERE
[1] P41 PU | 0: AMfifE
1: fffE
P4. 0 7 s FEAE RE
(0] P40 PU | 0: AM#EfE
1: ffifE
V2.0 264 www.fortiortech.com




Fortior Tech

UBHE 5%

FU6815 65Q1

21.3.15 P5_PU (0x4048)

AL 7 | s 5 4 3 2 1 0
4 FR RSV P47 PL RSV P51 PU | P45 AN | P46 AN
v - - - R/W - R/W R/W R/W

SAME - - - 0 - 0 0 0
fr LR ik
[7:5] RSV PN
P4. 7 i HE A RE
(4] P47 PL | 0: AMififE
1: ffifE
(3] RSV PN
P5. 1 b4 FEFHAERE
(2] P51 PU | 0: Afdife
1: fifige
P4. 5 AR A e
(1] P45 AN | 0: Afdife
1: fifige
P4. 6 AR e
(0] P46 AN | 0: AfdifE
1: fifige
21.3.16 PH_SEL (0x404C)

fr 7 6 5 4 3 2 1 0
SR SPITMOD | UARTIEN | UART2EN | T4SEL T3SEL T2SEL T2SSEL XOE
HKA R/W R/W R/W R/W R/W R/W R/W R/W

=X DA 0 0 0 0 0 0 0 0

A E4S iR

SPT MALA& %58 J5 MISO i IR 2
(7] SPITMOD | 0: HiHiiRZS
1: mEE
s 14 9 RXD. TXD 55 UART1 fififig
(6] UARTIEN | 0: Afiife
1: P0.5. P0.6 & N RXD. TXD Jf-fd g UART1
U 1 9 RXD2. TXD2 5 UART2 {# A%
0: Mg
[5] UARTZEN 1) pg 7. p1. 2. PO. 0 & A2 TXD2; P3.6. P4.7. PO.1 &N RXD2; FH{LiRE
UART2
v O E H N Timer4 5% Timer4S

[4] msp, | O PEA ‘ .

1: PO.1E{P0.0 8¢ P1.2 f PH SEL1[T4CT1:T4CTO] fic & & H/EN Timer4 )%
i
v O E H N Timer3 8% Timer3S

[3] e, | O MEA ‘ .

1: P1.1E{PO.1 8¢ P4.7 f1 PH SEL1[T4CT1:T4CTO]EC B VE AN Timer3 A% N4
H(P4. 7 R N)
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it & N Timer2

[2] T2SEL | 0: AEH

1: P1.0fFEAN Timer2 % N4

ui 1 N Timer2S

[1] T2SSEL | 0: AEH

1: PO. 7 {FAH Timer2 (% N4

X MRS 0 ANHRE

L: #rHfERE, P4 1 /EN XA T HE PWM S, P4. 2 1F R X AH_E M

21.3.17 PH_SEL1 (0x404D)

(0] XOE

AL 7 6 5 4 3 2 1 0
2R UART2CH1 | UART2CHO | CMPXO PO1 | SPICT T4CT1 T4CTO T3CT1 T3CTO
A R/W R/W R/W R/W R/W R/W R/W R/W

EAE 0 0 0 0 0 0 0 0
fir B FR Eip

UART2 ThREEH

00: P3.6 A RXD. P3.7 Jy TXD(P3. 6 A5 2 A N i 1)
01: P4.7 AN RXD. P1.2 Jy TXD(P1. 2 Ay B4 2 A N i H!)
1X: PO.1 ¥ RXD. PO.0 Ay TXD(PO. 1 Jy 52kt z i N )
thi ds Thae i

(5] CMPXO_PO1 | 0: IhREAE:HE, POT fjh

1: DRe¥e#%, PO1 fith

SPI B2k debug ThREH: 5

(4] SPICT | 0: ILREAE:AHE, PO.5 {EAN SPI debug it

1: ThREFHE, PO. 0 /EN SPI debug #irt

Timer4 THAEH:H

00: PO.1 A Timerd % N4

X1: PO.0 A Timer4 %y N4 H

10: P1.2 N Timer4 % N4

Timer3 ThEEHEH

00: P1.1 A Timer3 % N4

X1: PO.1 A Timer3 % N4t

10: P4.7 A Timer3 A\

[7:6] UART2CH

[3:2] T4CT

[1:0] T3CT

21.3.18 PO (0x80)

I VL 272 POM/2I3/4/5 SZHFLE VTR, RMW $5 417 1] i /2 2947 25 M (RMW  $54 L3%
21-2), HALFEAViHMZ PORT &,

AL 7 6 5 4 3 2 1 0
2K GPO7 GP06 GP0O5 GPO4 GP0O3 GP02 GPO1 GP0O
Ay R/W R/W R/W R/W R/W R/W R/W R/W

p=E0KEN 0 0 0 0 0 0 0 0

(A AR iR

(7] GPO7 | ¥ GPOT

(6] GP06 | #T1 GPO6

(5] GP05 | ¥ 11 GPO5

(4] GPO4 | 311 GP04
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(3] GPO3 T GPO3

(2] GP02 T GPO2

[1] GPO1 T GPO1

(0] GP0O T GPOO

21.3.19 P1 (0x90)

YA 7 6 5 4 3 2 1 0
L GP17 GP16 GP15 GP14 GP13 GP12 GP11 GP10
Byt R/W R/W R/W R/W R/W R/W R/W R/W

HEAE 0 0 0 0 0 0 0 0

(A B FR iR

(7] GP17 I GP17

(6] GP16 1 GP16

[5] GP15 1 GP15

(4] GP14 0 GP14

[3] GP13 T GP13

[2] GP12 3T GP12

[1] GP11 1 GP11

[0] GP10 1 GP10

21.3.20 P2 (0xA0)

Ar 7 6 5 4 3 2 1 0
ZFR GP27 GP26 GP25 GP24 GP23 GP22 GP21 GP20
Byt R/W R/W R/W R/W R/W R/W R/W R/W

ROA N 0 0 0 0 0 0 0 0

VA 2R ik

[7] GP27 1 GP27

(6] GP26 1 GP26

[5] GP25 Ui [ GP25

[4] GP24 ¥ 1 GP24

[3] GP23 T GP23

(2] GP22 I GP22

[1] GP21 Ui 1 GP21

(o] GP20 T GP20

21.3.21 P3 (0xB0)

AL 7 6 5 4 3 2 1 0
KR GP37 GP36 GP35 GP34 GP33 GP32 GP31 GP30
eyt 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

/A LR #id

[7] GP37 I GP37

(6] GP36 ¥ 1 GP36

(5] GP35 T GP35

V2.0 267 www.fortiortech.com




Fortior Tech

/-.- BB FU6815 65Q1
[4] GP34 | i GP34
[3] GP33 | % GP33
[2] GP32 | ¥ GP32
(1] GP31 ¥ 1 GP31
(0] GP30 ¥ 1 GP30

21.3.22 P4 (0xB8)

AL 7 6 5 4 3 2 1 0
4 GP47 GP46 GP45 GP44 GP43 GP42 GP41 GP40
KM R/W R/W R/W R/W R/W R/W R/W R/W

S 0 0 0 0 0 0 0 0

(A B4 Eiipuy

[7] GP47 S 1 GP47

(6] GP46 | ¥ 11 GP46

(5] GP45 | ¥  GP45

[4] GP44 | ¥ GP44

(3] GP43 | ¥ 1 GP43

(2] GP42 | ¥ GP42

[1] GP41 ¥ 1 GP41

[0] GP40 | ¥ 11 GP40

21.3.23 P5 (0xCO0)

fr 7 | 6 5 4 3 2 1 0
KR RSV GP53 GP52 GP51 GP50
HM - - - - R/W R/W R/W R/W

SAME - - - - 0 0 0 0

Az E4S iR
[7:4] RSV RH

(3] GP53 | ¥ GP53

[2] GP52 S Il GP52

(1] GP51 Ui 1 GP51

[0] GP50 | ¥ 11 GP50
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% 21-2 RMW #5454 %
B4 TheEeHiiR
ANL B Hia 5
ORL IR B
XRL IR R e H
JBC AR LEIBTBkE:, N1 BkES, FHHEAIEO
CPL P iE B
INC, DEC i, s
DJNZ ELRR 5 HI e 15 0Bk, AN Tk
MOV Px,y, C B B CRAE 45 3 I Px, y
CLR Px, vy Ui F1Px, yig0
SETB Px, y Ui CIPx, yE& 1
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22 ADC

22.1 ADC &1t

B ADC 2 —AN 12 MR YGET A A7 2% ADC, WHEAE 14 ANl AT SRR R RE (R
M ADC i#HiE 0 kx| ADC iiiE 13)Hfih & FAE(F45 FOC fil & RAFAE I Timer1 fil & RAERE )
LA (1) 225 SR 2 DA R S B IR ey R 55 RS A2 38 ADCX_DR(x = 0 ~ 13). filt & KA 25 R A2
FHE) ADCx_DR, i &i%F| FOC fEay Timer1 Bl DL 5e sl AL . FOC BLEREL Timer1 HER[1)
FHOCZFAE R W] 32 LAZE U Sr 0 55 A% sCAE b R R 5 2R o fidUACRAE R REAE B B 58, U RAE )
H AR il ACRFEIL SR L RAEA Se gm0 B — I 2] [ s 5 2 b A RAE AT KA,
SEAT A AR, AlACRATE T8 S B BT R AR 2

ADC B4t Bty 12MHz, SERERHIE ) DAC_CR[5:2]. ADC_SCYC 5E. SRAEHF 5t I
N A5 5% ADC HUSHFME .
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22.2 ADC {EE

P2.
P2.
P2.
P2.
P2.
P3.
P3.
P3.
P2.
PI.
P1.4

P2.6/AD11 [ X<}—»
P1.3/AD12 [ <}—>

ADC_MASK[13:0]

0/ADO[ <——»
3/AD1 [ <——»
4/AD2 <f—>
5/AD3 [ <F——»
7/AD4 <——»
2/AD5 < ——p
3/AD6 | ——»
4/AD7 | AMUX
1/AD8 < ——
6/AD9 [ ——>
/AD10[ <——»

Pl.5/AD13EX§——————>;/////////

&l 22-1 ADC Z i 2 ] 4o HE K]

ADC
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ADC_CR
== 5 = = | =
‘g § % g g g Interrupt to MCU
22| 2 Sl
A
VDD5
FOC Trigger Ali
Or } VREF
Timerl Trigger ADCO DRH/DRL |
From 12-Bit SAR [ ADCL DRI/DRL |
AMUX0 ADC
["ADC12 DRH/DRL |
f ADCI3 DRH/DRL |
ADC_SCYC
22-2 ADC I HEHEK]
22.3 ADC 1Z#{FistBR
22.3.1 RFREFET
ADC MASK
ADCEN
— Clear 0 By Hardware
ADCBSY <€— SetlStat ADC e
ADCDRO e B e
DCR1 N ... Y 4>MCU Read Results
22-3 ADC i[5 KA} 7 ]
ADC #1F

1. HEASENADCE# H[EVREF;
2. WHEMRET RAEREIEADC _MASK;
3. WHEMAIEIERREEE HADC_SCYC (& /ME N3);
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4. [tEADC_CR[ADCEN]=1, {#fEADC;

5. FKEHADC _CR[ADCBSY] =1, ADCH5TAF;

6. EﬁU\ADC_CR[ADCBSY]Zo, T EXADC % #r 45

- ADCH 450 U AR A3 R (1 38838 5 DS i (B 24 Bl 18 2/3/4 )5 , IR PR A i id i
2/3/4, QKEEE%U\ADC_CR[ADCBSY] = oﬁﬂx%m%?ﬁm%)o

22.3.2 MR REFR

Y535 FOC J&, i 0/1/2/4 v T FOC fil ki Khe. J@IE 2 F TR flvACRAT . 7RSI
HIRAFFR N, G 4 B itrip (RAGETE . EXCH R T, J@1E 0 4 ia [FRAT
HWIE, EIE 1y ib KERFEEE . £ =R, JHiE 0 ja FSRFEEIE, HiE 1 4ib )
KAFEIE, WIE 4 8 ic MERFHEE

M)A 5 Timert J5, J0IE 4 B TR R ACRAE . BCE TIM1_CR3[TATISIZE HA7 B AL G 5 ¥
AJEJ9 ADC, 4 CMPO_CRA[CMPOFS] =0 i, 3% 10 FI-T U A FESRRE, 358 9 FIT V AL R R
¥, 1818 8 T W AHHERFE. 24 CMPO_CR4[CMPOFS] =1 i}, #iE 10 T U AHHEREE, @iE
12 T VAHHL R, d#iE 13 T W AH KA

22.3.3 WL EiEE

ZF{7 a4 ADCx_DRH 1 ADCx_DRL {45 0 e 50 N Fe 4 500 1) v 7 AR S5 . B mT BA
¥ ADC_CRIADCALIGNJE A7 % 75 8 Rt 55 . A4 NELEM O ~ VREF, % $cdis Hefs tn
# 22-1 fli7n. ADCx_DRH 1 ADCx_DRL 2717 #% 1 AAd FH (s 8 B 4 0.

R 22-1 o HECE BUE S5 0 55 07 R AR

AR AXFF KRR SE
0 0x0000 0x0000
VREF/2 0x0800 0x4000
VREF 0xOFFF 0x7FF8
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22.4 ADC 173

22.4.1 ADC_MASK (0x4036, 0x4037)

ADC_MASKH(0x4036)

AL 15 \ 14 13 12 11 10 9 8
4 FR RSV CHI3EN CHI12EN CHI1EN CHI10EN CHIEN CHSEN
Bt - R/W R/W R/W R/W R/W R/W

BALE - - 0 0 0 0 0 0
ADC_MASKL(0x4037)

(A 7 6 5 4 3 2 1 0
A FR CH7EN CH6EN CH5EN CH4EN CH3EN CH2EN CHIEN CHOEN
KA R/W R/W R/W R/W R/W R/W R/W R/W

J=E0KIEN 0 0 0 0 0 0 0 0

Az B Eiip

[15:14] RSV TR
[13] CHI3EN | ADC iBi# 13 f#ifiE
[12] CHI2EN | ADC iBi# 12 f#ifiE
[11] CH11EN | ADC iBi& 11 f#ifE
[10] CHIOEN | ADC i#i# 10 f#ifiE

[9] CHO9EN | ADC jEi& 9 ffifig

(8] CHSEN | ADC ifiiH 8 fiifig

[7] CH7EN | ADC j#i& 7 ffifig

(6] CH6EN | ADC j#i& 6 ffifie

(5] CHSEN | ADC iHiH 5 fiifig

[4] CHAEN | ADC jHi& 4 f#ifig

[3] CH3EN | ADC j#i& 3 ffifie
(2] CH2EN | ADC iEi¥ 2 ffife
[1] CHIEN | ADC j#iE 1 ffifig
[0] CHOEN | ADC j#i& 0 ffifig

R SRAEBERR AL E ADC_MASK.
22.4.2 ADC_CR (0x4039)

(A 7 6 5 4 3 2 1 0
2R ADCEN ADCBSY RSV ADCALIGN | ADCIE ADCIF
KM R/W R/W1 - - - R/W R/W R/WO

=X DAIEN 0 0 - - - 0 0 0
£ir R D%
ADC fi &

[7] ADCEN | 0: AffifE
1: fHfE
ADC J& Bh&ADC 11 kR E A7
B

(6] ADCBSY | 0: ADC &M
1: ADC IT-
5.
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0: TN
1: JA3h ADC 4k

¥E: ADC MASK = 0 BFIMAVE 1 & X

[5:3]

RSV

TR

[2]

ADCALIG
N

ADC HfEps k%
0: ADC BIREAT X5, ADC 4554 ADCx DR[11:0]
1: ADC 3B AL RE IS, ADC 45 32 ADCx DR[14:3]

T Al R KA AN RO, [ 5 9 2 e X 5

[1]

ADCIE

ADC A W e (A8 2 flrh 455 =X A T
0: AMifige
1: ffige

[0]

ADCIF

ADC H W B A AL

AR ADC FE i 5E Ry, AR E 1
B

0: RKRAEFWHEM

1 RAHBrEf;

5,

0: 50

1: tEX

22.4.3 DAC_CR (0x4035)

DAC_CR(0x4035)
fir 7 6 5 | 4 | 3 | 2 1 0
4% | DACO 1EN |  DACMOD ADC_SCYCH[3:0] DACZ2EN RSV
HRM R/W R/W R/W R/W R/W R/W R/W -
=X DA 0 0 0 0 1 1 0 -
A E4S iR
[7] DACO 1EN U1, DAC 25 DAC_CR(0x4035)15 1
[6] DACMOD D1, DAC &5 DAC_CR(0x4035)t B
ADC SEHE R B, ADC iliE 8 ~ 13 L% E
[5:2] | ADC_SCYCH[3:0] | ADC_SCYCH[3] = 0: RA:EII% ADC_SCYCH[2:0]14~ ADC I i & 3]
ADC_SCYCH[3] = 1: RAEJE I N(ADC_SCYCH[2:0]*8 + 7)4~ ADC Ff 4 & 14
[1] DAC2EN I, DAC &5 DAC_CR (0x4035) it B
[0] RSV RE
22.4.4 ADC_SCYC (0x4038)
ADC_SCYC(0x4038)
AL 7 | 6 | 5 | 4 3 | 2 [ 1 0
LR ADC SCYC[7:4] ADC_SCYC[3:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 1 1 0 0 1 1
Az 2R ik
[7:4] | ADC SCYC[7:4]
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ADC RAE A &,
ADC SCYC[7] = 0:
ADC SCYC[7] = 1:

ADC JE3E 5 ~ 7. 14 L& E

SKREJE B> ADC_SCYC[6:41/> ADC B4 & 347
KREFHAN(ADC_SCYC[6:4]1*8 + 7)™ ADC Hif 4 i 3
ADC SEFEJE BAE S, ADC J@IE 0 ~ 3 LHiEE

ADC_SCYC[3] = 0: KA AN ADC_SCYC[2:0]4~ ADC I & #A

ADC SCYC[3] = 1: RFEEIN(ADC SCYC[2:01*8 + 7)AN ADC i feft & St

22.4.5 ADCO_DR (0xOFDS8, 0xOFD9)

ADCO_DRH(0xOFDS)

[3:0] ADC SCYC[3:0]

fr 5 | 14 | 13 | 12 | 1 | 10 9 8
ZFR ADCO DR[15:8]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADCO_DRL(0x0FD9)
fir 7 6 5 4 | 3 | 2 1 0
SR ADCO _DR[7:0]
Byt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
A B iR
JI R A AR S ADC 4 58 Rk f5,  ADC Gl TE 0 34l R
[15:0] | ADCO DR HHRARIE ADC CR[ADCALTGN] 3EHX 355 =,
VE: il SRR ADC 45 RA ST £ I g

22.4.6 ADC1_DR (0xOFDA, 0xOFDB)

ADC1_DRH(0xOFDA)

At 5 | 1 | 13 | 12 | 11 | 10 9 8
2 ADC1 DR[15:8]

Byt R R R R R R R R
R[N 0 0 0 0 0 0 0 0

ADC1_DRL(0xOFDB)

AL 7 6 5 | 4 | 3 | 2 1 0
2 ADC1 DR[7:0]

Exyit R R R R R R R R
=X DA 0 0 0 0 0 0 0 0

fr R ik

JIi 7 R AE AR ADC B4 5e Rl J5, ADC JlIE 1 F sl R
[15:0] | ADCL DR FHEARYE ADC CR[ADCALTGN] 38 X6} 55 77 =4
VE: il SRR ADC 25 RA ST B I A ds
22.4.7 ADC2_DR (0x0FDC, 0x0FDD)
ADC2_DRH(0xOFDC)

A 5 | 14 | 13 | 12 | 1 | 10 9 8
LR ADC2 DR[15:8]

eyt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
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ADC2_DRL(0xOFDD)
L 7 6 5 | 4 | 3 | 2 1 0
4 FR ADC2 DR[7:0]
eyt R R R R R R R R
A 0 0 0 0 0 0 0 0
fr 2R ik
IR AR = ADC 5 Bl fi,  ADC JlIE 2 gk
[15:0] | ADCZ DR BARARYE ADC CR[ADCALIGN] 3EHEX 35 =,
bR RFE S ADC 5 RAS T B A 5
22.4.8 ADC3_DR (0xOFDE, 0x0FDF)
ADC3_DRH(0xOFDE)
AL 5 | 14 | 13 | 12 | 1 | 10 9 8
GFR ADC3 DR[15:8]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC3_DRL(0xOFDF)
fr 7 6 5 | 4 | 3 | 2 1 0
SR ADC3 DR[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fir B ik
JI 7 R AR S ADC #4058 Rl J5,  ADC JlIE 3 Beagh R
[15:0] | ADC3 DR FrHE R ADC CR[ADCALIGN] 33340 3% 77 =X,
VE: il SRR ADC 45 RA ST £ I g
22.4.9 ADC4_DR (0xO0FEO, 0xOFE1)
ADC4 DRH(0xOFEO)
At 15 | 14 | 13 | 12 | 11 | 10 9 8
SRR ADC4 DR[15:8]
Byt R R R R R R R R
LR AN 0 0 0 0 0 0 0 0
ADC4 DRL(0xOFE1)
AL 7 6 5 | 4 | 3 | 2 1 0
A FK ADC4 DR[7:0]
Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
AL B ik
JIi 7 R AE AR ADC B4 5e Rl J5, ADC JlITE 4 F sl R
[15:0] | ADCA DR FHEARYE ADC CR[ADCALTGN] 38 X6} 55 77 =4
VE: il KRR ADC 25 RA ST B I g
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22.4.10 ADC5_DR (0x0FE2, 0xOFE3)

ADC5_DRH(0xOFE2)

fr 5 | 14 | 13 | 12 | 1 | 10 9 8
ZFR ADC5 DR[15:8]
B ¥y R R R R R R R R
LR A[:] 0 0 0 0 0 0 0 0
ADC5_DRL(0xOFE3)
A 7 6 5 4 | 3 | 2 1 0
ZFR ADC5 DR[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fr B iR
JIL R AR S ADC #4058 Rk J5,  ADC Gl TE 5 B4l R
[15:0] | ADC5 DR HHRARHE ADC CR[ADCALTGN] IEHEX 355 =,
VE: il SRR ADC 45 RA ST £ I A7 ds
22.4.11 ADC6_DR (0x0FE4, 0xOFE5)
ADC6_DRH(0xOFE4)
At 5 | 1 | 13 | 12 | 1 | 10 9 8
R ADC6 DR[15:8]
Byt R R R R R R R R
R[N 0 0 0 0 0 0 0 0
ADC6_DRL(0xOFES5)
AL 7 6 5 | 4 | 3 | 2 1 0
2 ADC6 DR[7:0]
Exyit R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fir B ik
IR AR AR 2 ADC 52 pl J5, ADC JHIE 6 sk
[15:0] | ADC6 DR BHEFRHE ADC CR[ADCALIGN] 3385455 75 58
VE: il SRR ADC 25 RA ST B I A ds
22.4.12 ADC7_DR (0x0FE®6, 0x0FE7)
ADC7_DRH(0xOFE6)
A 5 | 14 | 13 | 12 | 1 | 10 9 8
LR ADC7 DR[15:8]
eyt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
ADC7_DRL(0xOFET)
pr 7 6 5 | 4 | 3 | 2 1 0
LR ADC7 DR[7:0]
Byt R R R R R R R R
EAE 0 0 0 0 0 0 0 0
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L B ik
JI 7 R AR ADC FE# 58 B J5,  ADC JlIE 7 Bl )
BARARYE ADC CR[ADCALIGN] 3EHEX 35 =,

[15:0] | ADC7 DR
e lRCREERRE L ADC R A S E T R M A RS

22.4.13 ADC8_DR (0xOFES8, 0XOFE9)

ADC8_DRH(0xOFES)

L 5 | 14 | 13 | 12 | 1 | 10 9 8
4 FR ADC8 DR[15:8]
B ¥y R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC8_DRL(0xOFE9)
fr 7 6 5 | 4 | 3 | 2 1 0
SR ADC8 DR[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fir B ik
JIBUFF AR AE ADC 36452 i J5, ADC JlIE 8 &b
[15:0] | ADCS DR HHRARIE ADC CR[ADCALTGN] IEHX 355 =,
VE: il SRR ADC 45 RA ST B I A7 ds

22.4.14 ADC9_DR (0xOFEA, 0xOFEB)

ADC9 DRH(0xOFEA)
fir 15 | 14 | 13 | 12 | 11 | 10 9 8
4R ADC9 DR[15:8]
HA R R R R R R R R
XA 0 0 0 0 0 0 0 0
ADC9 DRL(0xOFEB)
AL 7 6 5 | 4 | 3 | 2 1 0
HHR ADC9 _DR[7:0]
St R R R R R R R R
=EDAEN 0 0 0 0 0 0 0 0
A B iR
7 RAFEARE A ADC F 4 5E RS, ADC JEIE 9 o sh
[15:0] | ADCO DR R4 ADC CRADCALIGN] 3E %) 5% 77 24,
T R REEAR S0 ADC 45 A 2 50 3 & A A7 A

22.4.15 ADC10_DR (0x0FEC, 0x0FED)

ADC10_DRH(0xOFEC)

A 15 | 14 | 13 [ 12 | 1 | 10 9 8
ZFR ADC10 DR[15:8]
A R R R R R R R R
SAH 0 0 0 0 0 0 0 0
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ADC10 DRL(0xOFED)
L 7 6 5 | 4 | 3 2 1 0
4 FR ADC10 DR[7:0]
eyt R R R R R R R R
A 0 0 0 0 0 0 0 0
L 2R ik
JIL 7 RAE AL ADC B4 58 Rl f, ADC 3@ TE 10 et R
[15:0] | ADC10 DR HARARYE ADC CR[ADCALTGN] IEHEX] 355 =,
iR RFERE S ADC 45 A ST B w746
22.4.16 ADC11_DR (0xOFEE, 0x0FEF)
ADC11 DRH(0xOFEE)
AL 5 | 14 | 13 [ 12 | 11 | 10 9 8
GFR ADC11 DR[15:8]
eyt R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC11 DRL(0xOFEF)
fr 7 6 5 | 4 | 3 | 2 1 0
SR ADC11 DR[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fir B ik
P RAE AR S ADC B4 5 i J5, ADC JHIE 11 fess |
[15:0] | ADCIL DR HARARHE ADC CR[ADCALTGN] JEHEXT 355 =,
VE: ik RIS ADC 45 RA S S A4
22.4.17 ADC12_DR (0x0FF0, 0xOFF1)
ADC12 DRH(0xOFF0)
At 5 | 14 | 13 | 12 | 11 | 10 9 8
SRR ADC12 DR[15:8]
Byt R R R R R R R
LR AN 0 0 0 0 0 0 0 0
ADC12_DRL(OxOFF1)
AL 7 6 5 | 4 | 3 | 2 1 0
A FK ADC12 DR[7:0]
Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
AL B ik
I KA AR X, ADC #5452 5, ADC @B 12 Fffe st )
[15:0] | ADCI2 DR FHERRYE ADC CR[ADCALIGN] 338 %} 5% 77 20
TE: il SRR ADC 45 A2 06 3 &8t Z A7 o
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22.4.18 ADC13_DR (0x0FF2, 0xOFF3)

ADC13 DRH(0xOFF2)
AL 5 | 1 | 13 12 | 1 | 10 9 8
2R ADC13 DR[15:8]
Byt R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC13 DRL(0xOFF3)
A 7 6 5 4 | 3 | 2 1 0
2R ADC13 DR[7:0]
eyt R R R R R R R R
EAE 0 0 0 0 0 0 0 0
A ZHR iR
R AF AR X ADC 40 58 i Je , ADC L TE 13 st
[15:0] | ADCI3 DR HARARHE ADC CR[ADCALTGN] 3EHEX] 3¢5 =,
VE: il SRR ADC 45 RAS T S L 72
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23 DAC

23.1 DAC @7

P HBEERL 3 1> DAC ik, Horh DACO Jy 9 it ds, DACT y 6 (it #idy, DAC2
N 8 P Bk ds .

23.2 DACO INHEHEE]

VREF

[6]
6]

—O
2 AN
2_OE

p
P

DACO_IEN —»

—{X] P2.6/DA0/C3M

C3P
v C30

23-1 DACO IhHEHE]

DACODATI[8:0] AN

O
VREFEN
>
O
o

DACOOUT

DACMOD —»

i

VHALF —o0

e 23-1 fiizn, DACO 9 A 8-S e W o BE L Hok 25 CMP3 (1 ki N, F T~ BRZR I
TR, TEE T AL 2 P2.6 51
7E: DACO fth CHIRERANAE /1, HAE AT, o MnTE FERLIE AR, 75 Az R bE b 4 e
{1 F DACO R s R
1. it ® P2_AN[6] = 1. P2_OE[6] =1, DACO #ii!Z% P2.6 5| ifi;
2. it @ VREF_CR[VREFEN]=1. DAC_CR[DACO_1EN]=1, DACO{#H VREF {£%% Hi %,
3. i s Vi i DAC_CR[DACMOD]# 5 . DAC_CR[DACMOD] = 0 i A4 H R 4 ik X,
G LS 0~ VREF . DAC_CR[DACMOD] = 1 iy v i g AR 3, o s v
N VHALF ~ VREF. AEHE T4 5 DACODAT K & 4% 23-1 firs.

# 23-1 A[EBCE N DACO [ i

DAC it HL & DAC ¥ &
ELICONSSIET (DAC_CR[DACMOD] = 0) (DAC_CR[DACMOD] = 1)
0x000 0 VHALF
0x100 VREF/2 (VREF - VHALF)/2 + VIALF
Ox1FF VREF*511/512 (VREF - VHALF)*511/512 + VHALF
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23.3 DAC1 INHEER

[3]
[3]

VREF

—O
P2 AN
P2 OF

DACO_1EN —»

—X] P2.3IDAL/C4P

DACIDAT[5:0] ELAN

4
DACMOD ———» C40
CaM

] 23-2 DAC1 T ReHER]

),
VREFEN >
O
[

_DAC10UT

—

VHALF —o0

il 23-2 fi7n, DACT ¥ 6 A B e o B i ik 2 LA 4 10 IES A\ i F T8 i IR
mIIRE, [FI ARG E e A P2.3 5] .
7E: DACT i CHIRIRANRE /1, R BEH AR, oMo PR3, 5 HIZ R b
e
ffiF DAC [ R B an T
1. FBlE P2 _AN[3]=1. P2 _OE[3]=1, DAC1 #ii % P2.3 5| i
2. DAC1{#f] VREF fEZ%HiJE, Fl® VREF_CR[VREFEN] = 1. DAC_CR[DACO_1EN] = 1 fiifig

DAC1;
3. it HETEE B DAC_CR[DACMOD]%E . DAC_CR[DACMOD] =0 I A4 oo R4 i, i

HiEYE N 0 ~ VREF, DAC_CR[DACMOD] = 1 I Jyf B Ry i e, 4t e SR S VHALF
~VREF. AFEEE ~ DACT 1t B a2k 23-2 fliw.
% 23-2 REFLE ~ DACT i H R

DAC %iti A & DAC fii B &
R3] (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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23.4 DAC2 TIREEEE]
VDD5 =
B=am
T 23

DAC2EN ——

DAC2DATI[7:0] ﬁBL» DAC 2

ve!

—X] P1.5/DA2/C5M

CsP w
C50
< '

] 23-3 DAC2 T ez

_DAC20UT

Wil 23-3 fiizn, DAC2 ¥4 8 A FE - Edi e iy Bidtl o Ik 8 LUARAS 5 I e A\ i FH T3 PR
WmIEE, RN ARG E K H & P1.5 5.
;. DAC2 fth GHURIKANRE /), REEr AR, Fohanss PRI EL, 75 g iGR bE v et
{81 F DACH [ BB et T
1. TE P1_AN[5]=1. P1_OE[5]=1, DAC2#iti% P1.5/DA2 5 Jil;
2. DAC2 {#ifi] VREF &%), ME VREF_CR[VREFEN] = 1. DAC_CR[DAC2EN] = 1 fifi
DAC2.

%% 23-3 AN[FAACE T DAC2 i re ki th

DAC2DAT[7:0] DAC %y Hi B8 s
0x00 0
0x80 VREF/2
0xFF VREF#255/256

23.5 DAC H1F=8

23.5.1 DAC_CR (0x4035)

fir 7 6 5 | 4 | 3 | 2 1 0
2K DACO 1EN DACMOD ADC_SCYCH[3:0] DACZ2EN RSV
et R/W R/W R/W R/W R/W R/W R/W -

SAfE 0 0 0 0 1 1 0 -

AL B iR

DACO. DACI {#ifg
[7] DACO 1EN 0: Mg
1: fiifg
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DAC B % &
(6] DACMOD 0: 4R AR
1: P H R AR
[5:2] | ADC SCYCH[3:0] | W, ADC Z7 DAC CR (0x4035) i1
DAC2 f#fE
(1] DAC2EN 0: AMffife
1: fifige
[0] RSV e

23.5.2 DACO_DR (0x404B)

fr 7 | 6 5 4 | 3 [ 2 1 | o
2R DACODAT[8:1]
E/apit R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir R £
[7:0] |DACODAT[8:1]| DACO #5528 8 ArEdmii A
23.5.3 DAC1_DR (0x404A)
At 7 6 5 4 | 3 | 2 1 | o
25 DACO DR 0 RSV DACIDAT
E/apit R/W - R/W R/W R/W R/W R/W R/W
EAiE 0 - 0 0 0 0 0 0
fir 2R ik
[7] DACO_DR 0 | DACO $4ifil] % de (B Ao Ei b i N
(6] RSV TR
[5:0] DACIDAT | DACI =#il#s 6 A s
23.5.4 DAC2_DR (0x4049)
L 7 | 6 5 4 | 3 | 2 1 | o
PN DAC2DAT
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
AL B ik
[7:0] DAC2DAT | DAC2 #5488 8 i Fdlf A\
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24 DMA

24.1 DMA IsE5iRBR

DMAO_CRO || DMA1 CRO R -
[DMACFG] [DMACFG] ENDIAN | DMAIE
UART to XRAM request i—l
- 4 A
XRAM to UART request > DMAO_LEN DMAO_BA Chammel 0
> —p-
12C to XRAM request - DMAEN TR VAIF
DMA
XRAM to I2C request ENGINE
P
DMAI_LEN | DMAL_BA | Channel 1
SPI to XRAM request
q .
XRAM to SPI request DMAEN DMABUSY DMAIF

24-1 DMA ThfEHE E

DMA HEHAD & — /M RUETE (1) DMA #6138, &S 74 (SPl. UART. 12C)5 XRAM Z [a] 1 H
PR AR CR AT LLEZEL IRAM i), 5t 2+ DMA X XRAM K M si{EAT4E CPU % XRAM
IR S AR XRAM U5 [0 (AT S, SRR SRR (S AL e =X ik
B, SCFkfGe.

Jei5)) DMA [ E iy

1. BCEIFERESNA, TR 7 SKiET DMAX_CRO[DMACFG]# & DMA $5255 i A ki N i i ;

2. WE DMA RS, 40T LR AR EER XRAM E2asiiit, %8/55 DMAx_CRO[DMAEN]
1 DMAXx_CRO[DMABSY] =1, J&%) DMA;

3. HEfLHiseE)E, TWhRE A DMAX_CRODMAIFIEECEE 1, Hpk i 0;

4. 5 DMAx_CRO[DMABSY] =1, HIFX 55 DMA,

24.2 DMA 1788

24.2.1 DMAO_CRO (0x403A)

A 7 6 5 | 4 | 3 2 1 0
25 DMAEN DMABSY DMACFG DMATE ENDIAN DMATF
Byt R/W R/W1 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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VA

AR

Ejipa

(7]

DMAEN

DMA JBiE 0 {HfE
0: ANMfige
1: f#gg

(6]

DMABSY

DMA @& 0 TR/ FE 3
B

0: JHIE 0 =W

1: @iE 0 [EfE LR
5.
0: LEX

1: JAshiEE 0 Fistthm

[5:3]

DMACFG

DMA J#iE 0 #5555 [ ig AL
000: M UARTL ] XRAM

001: M XRAM %] UART1

010: M 12C F| XRAM

011: M XRAM F] 12C

100: M SPT %I XRAM

101: M XRAM % SPT

110: M UART2 %] XRAM

111: M XRAM %[ UART2

T HIEIE 0 TR AT A

(2]

DMAIE

DMA B { e
0: Afige
1: ffige

(1]

ENDIAN

DMA AL
0: Wil El k%
12 AR AT e BRI B R i%

e SR E A XS 16 AR, 8 ArAE LT AL By 0; 4IfiE 0 B
1ATOIRZS I AN 32

(0]

DMAIF

DMA JEIHE 0 140 Wr 35 b &AL
B

0: RERAEFWHL

1 RAH W

5.

0: i§0

e e sl X

24.2.2 DMA1_CRO

(0x403B)

fir

7

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

TR

DMAEN

DMABSY

DMACFG

DBGSW

DBGEN

DMAIF

KA

R/W

R/W1

R/W

R/W

R/W

R/W

R/W

R/W

A E

0

0

0

/DA

£

HiR

(7]

DMAEN

DMA J#iE 1 {5

0: AMiife
1: f#fE
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(6]

DMABSY

DMA #IE 1 TR/ 3
E:

0: HIE 1 =N

1: 8 1 IEfEA 5

5.

0: =X

1: JEEIE | ik

[5:3]

DMACFG

DMA J#iE 1 4M&5 5 Rt
000: M UARTI1 Z| XRAM
001: M XRAM %[ UART1
010: M T2C Zl| XRAM

011: M XRAM F] 12C

100: M SPT %] XRAM

101: M XRAM %] SPI

110: M UART2 3] XRAM
111: M XRAM %I UART2

T HEIE 1 ARSI AN SR

(2]

DBGSW

Debug A H8 ) [X 451 £
0: Debug X%k #% XSFR(F Hitthhk 25 [] : 0x4020 ~ 0x40FF)
1: Debug X%+ XRAM(F: H HhhEZ=[A] . 0x0000 ~ 0x0317)

[1]

DBGEN

Debug B {H fE

24 DMA1 CRO[DMACFG]CE 9 101, DMA1 CRO[DBGEN] =1 B}, DMA ¥t A\ Debug
FE. BEISHERE SPI, DMA [ Zh% DMAL CRO[DBGSW]HE iE [X 35, N ¥ AH ¢ B4
i MOST Jik 2=, DMA1 BA/DMA1 LEN FH 48 5 [X 35k P9 AH < EdE i 4 ik A0
0: AM#igE

1: fifige

7E: HE Debug #1305, DMA @i 1 i 5h5% 1]

(0]

DMAIF

DMA JEIE 1 W E b &AL
B

0: KA T Wl

L RA B4

5.

0: i50
L PrAE b

24.2.3 DMAO_LEN (0x403C)

A T | s 5 | 4 | 3 | 2 | 1 | o
4 FR RSV DMAO LEN
M - - R/W R/W R/W R/W R/W R/W
SAH - - 0 0 0 0 0 0
1 E4S iR
[7:6] RSV {RE
DMA J&#IE 0 f& 4K Rl &
B2 DMAJEIE 0 H AiEH 72 8 L0 RaREE 1 5279)
[5:0] | DMAO LEN | 5: DMA ilii& 0 XRAM BimfLimi s
e MIEIE O TORASRAT A . 24 DMAO_CRO[ENDIAN] = 1 ({15 Ja gzl
FIX)E, HEFF DMAO LEN & N7 %,
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24.2.4 DMAO_BA (0x403E, 0x403F)

DMAO_BAH(0x403E)
i 15 | 14 | 13 | 12 1n | 10 | 9 | 8
2. H RSV DMAO_BA[11:8]
KA - - - - R/W R/W R/W R/W
SAME - - - 0 0 0 0
DMAO_BAL(0x403F)
AL 7 | 6 | s 4 | 3 | 2 ] 1 | o
2K DMAO_BA[7:0]
KM R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A AR Hik
[15:12] RSV R
DMA JE#IE 0 F&H s i ah bk v e
DMA i 0 XRAM 5 Huuhk
[11:0] | DMAO BA IS 0 ARSI AT AR
T GEIE 0 AR XRAM bk A3 8] X 38 : DMAO_BA[11:0] ~ (DMAO_BA[11:0]
+ DMAO_LEN[5:0])

24.2.5 DMA1_LEN (0x403D)

AL 7T | 6 5 | 4 | 3 | 2 | 1 | o
2R RSV DMA1 LEN
Byt - - R/W R/W R/W R/W R/W R/W
=X DA - - 0 0 0 0 0 0
A B ik
[7:6] RSV R
DMA JEIE 1 5 EdE K R &
B2: DMAJEIE 1 HEMER 7258 U730 RaE 1 779)
[5:0] | DVAL LEN . DMA JEIE 1 XRAM Hm ALK
T EEIE 1 TR A AT EAE . 24 DMAO_CRO[ENDTAN] = 1(fik 75 e Bkl
RIK)F, HEFE DMAL LEN & B @ H.

24.2.6 DMA1_BA (0x4040, 0x4041)

DMA1_BAH(0x4040)

fir

15 |

14 | 13 [ 12 1 | 10 [ 9 | 8
EA)S RSV DMAL BA[11:8]
S N - - - R/W R/W R/W R/W
A E - - - - 0 0 0 0
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DMA1 BAL(0x4041)

T IETE 1 AR ) XRAM Mk~ 8] X 3809 - DMAT BA[11:0] ~ (DMA1 BA[11:0] +

DMAL_LEN[5:0])

A 7 6 5 | 4 | 3 2 1 | o
L DMAL BA[7:0]
ey 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
fr B kTt
[15:12] RSV FREH
DMA JHIE 1 fE5rEdE e in ki B
DMA 338 1 XRAM 4G HbhE
[11:0] | DMAL BA IEE AR AR AR

7 2 DMA EIESMEERE A 12C B (EFE M 12C 2] XRAM. M XRAM %I 12C), 12C &R START +
Address H1I¥i 7 MCU {415 Fr. 12C NMHLES, #i#B%] STOP, R 12C_SR[I2CSTP]=0 LAiEk 12C

i, I EHE 5 DMA

V2.0

290

www.fortiortech.com



Fortior Tech

/-- URUBT FU6815 65Q1

25 VREF

25.1 VREF {&RAYIE(Ei5 R

]

g

P3 AN
P3_OE

VREFENﬁ

VBG O | P3.5IVREF

3/4/4.5/VDD5

VREFVSEL[1:0] —>

25-1 VREF BBk N 4 Hi it 1]

VREF b N i D aipE 25-1 s, VREF 2225 R b, 45 ADC F1 DAC ki
BEN S H T U K. VBG A& Bt i R AL L

il & VREF_CR[VREFEN] = 1, fff% VREF. VREF_CR[VREFVSELJk 4 i fi /. it &
P3_AN[5] = 1 H.P3_OE[5] = 1 ffitt VREF HIJEE P35,
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25.2 VREF &332

25.2.1 VREF_CR (0x404F)

L T | s 5 4 3 2 | 1 0
L HR VREFVSEL RSV VREFEN RSV VHALFSEL VHALFEN
Syt R/W R/W - R/W - R/W R/W R/W

SAH 0 0 - 0 - 1 1 0

A i iR

VREF #58bgi tH 2 2% Hi R 1k 4%
00: 4.5V

[7:6] | VREFVSEL | 01: VDD5
10: 3V
11: 4v

(5] RSV RH
VREF i ffi g

4] — AMERE. WE P3_AN[5] =1, AMHSH LM P35 A
1: ffifE. & P3 AN[5] =1, W#F VREF %% 0 % P3.5 5l ll. 54z
0. 1pF ~ 1pF 2532 & VREF e k.

(3] RSV R
VHALF TAF 3 e #% (VREF 24%)
00:1/8

[2:1] | VHALFSEL | 01:1/4
10:25/64
11:1/2(ERNH)
VHALF {i§g

(0] VHALFEN | 0: Afdige
1: f#ge
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26 VHALF

26.1 VHALF {SHRASIE(EI5 R

VREF

<—VHALFEN

26-1 VHALF #5 f [ a0 N A O

VHALF RHi N i i 26-1 fik. VHALF BfERL RS s, HBEE 2555
VREF_CR[VHALFSELJ#% il , 4> %] ¥ 00: VREF/8. 01: VREF/4. 10: VREF*25/64. 11:
VREF/2(Default).

fii & VREF_CR[VHALFEN] =1, ffifE VHALF, JfHHH2ZE P3.2, SIIAME 1pF 2.

26.2 VHALF 173

VHALF %7745%% VREF_CR (0x404F).
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27 i8

27.1 i@hY@Ef

OFIRZ RN AN E B MSLE HBORA, 70508 AMPO. AMP1. AMP2. AMP3. Mgy f
VAN E s S T - WAL T k) O

AMPXEN

AMPXP [ -
AMPXO

AMPXM [XF—| —

27-1 I HRBOR E -

27.2 ishHEFisEE

27.2.1 BE&HBERFSI(AMPO)
AMPO A5, PGA Z 0 AN PGA Ml A5 3 B LAERE .

27.2.1.1 AMPO Zi@EiEz

AMPO_GAIN =000

AMPOEN

P3.UAOP [}
————X] P2.7/A00
P3.0/AOM [}}— —

K 27-2 BRLL HLRIZ T AMPO

R} 28 FLIAL I8 TR0 B N B HE R S s D an ] 27-2 s . it @ AMP_CRO[AMPOEN] = 1, f# &g
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AMPO, fifif = Bk AH SR — Ao 1 P2.7. P3.0 Fil P3.1 A0 B NG S .

27.2.1.2 AMPO PGA Z45AER

5 AMPO_GAIN
< 001>2X
> 010>4X
< 011->8X
v 1k Q P3.1/A0P _|_ 100>16X
&Vout
1k Q P3.0/A0M
Vo AAA El L pP2.7/A00

27-3 AMPO TAE7E PGA Z /3 AN

il 27-3 Fis, AMPO ) IE 4\ 3 Rl 570 N 3 28 200 FLE 23 i R I — A 1kQ A FIBE . A
AMPO PGA # 7y % N K X i, @ i AMP_CRI[AMPO_GAIN]X & & K f% #, W &
AMP_CRO[AMPOEN] = 1, ffifg AMPO. izt SN ZMEIE &R AN Vout = VHALF + (Vi -
V2)*AMPO_GAIN.

27.2.1.3 AMPO PGA Eimis N &3

=z
L
o
a
AMPOM_GND=1 =
<
v 1k Q P3.1/A0P _|_
& Vout
P3.0/A0M
& L P2.7/A00

K] 27-4 AMPO TAETE PGA il A

B 27-4 Fis,  AMPO fr) TS\ 3 R 67 N S 2 AN FELER 23 1 R E— AN 1k QIRT FELBEL. {381 AMPO
PGA #ifim AR, i AMP_CR1[AMPO_GAINJ#EBURfE %, i ® AMP_CRO[JAMPOEN] = 1,
ffifie AMPO. IZTSF% H SHIANZ R RN :

AMP_CR1[AMPO_GAIN]#% & 2 fi5if Vout = 7/6 * VHALF + 7/3 * V1
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AMP_CR1[AMPO_GAIN]#5E 4 55 Vout = 6/5 * VHALF + 24/5 * V1
AMP_CR1[AMPO_GAIN]#%5E 8 i) Vout = 11/9 * VHALF + 88/9 * V1
AMP_CR1[AMPO_GAIN]i#4 € 16 f5i Vout = 21/17 * VHALF + 336/17 * V1

27.2.2 {HEBRISE(AMP1/AMP2)

27.2.2.1 AMP1 FiBiEz

AMPI1EN

PLE/ALP [}—
—— ] P2.0/A10
PL7/AIM — —

K 27-5 AMP1 % N A < 1

AL TECH N i Hh X IS 3 1 28] 27-6 s B AMP_CRO[AMPEN] = 1, fHREHIHLIRIZ
FAMP1, B ARSI =36 11 P1.6. P1.7 1 P2.0 A3 i B BB E S8, % E P1_AN[7:6]
=11, P2_AN[0] = 1.

27.2.2.2 AMP2 EiBiEz

AMP2EN

P2.UA2P [X}— -
P2.3/A20

P2.2IA2M [X}——— —

] 27-6 AMP2 %y N A % 1
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AH EEL IR IS T N i i s N R T P 27-6 Pl . B CMP_CRO[AMP2EN] = 1, {#REFH HELIAL
EH AMP2, REAESARSCEE = AN P21, P22 f1 P23 ik B ESER, &E
P2 _AN[3:1] = 111,

27.2.2.3 AMP1 PGA E45NE

AMP_PH_GAIN
001> 2X
010-> 4X
011> 8X

v1 1k PLE/ALP 100>16X

MW —+

P1.7/A1M X
V21 P2.0/A10

AMP1EN

VOUT

27-7 AMP1 TAE7E PGA Z /3 AN

wnlE 27-7 B, AMPA [ T4\ g A 6 N 3 7E S0 L % 43 ) B B — AN 1kQ IR .
AMP1 PGA 2 7y % A # b, i i AMP_CR1[AMP_PH_GAINJ% & it K 15 %, B &
AMP_CRO[AMP1EN] = 1, ffifig AMP1. @i SN MK R N: Vout = VHALF + (V4 -
V2)*AMP_PH_GAIN.

27.2.2.4 AMP2 PGA Z5NER

AMP_PH_GAIN
001-> 2X
010> 4X
011> 8X
100> 16X

X

P2.3/A20

v1 1kQ P2.1/A2P

X

P2.2/A2M

VOUT

V21

| + /
AMP2EN

Kl 27-8 AMP2 TAEAE PGA Z 73 M

il 27-8 Fras, AMP2 F I A i AU 3 (5 SR HLES 93 55 B IEG— A 1kQ (PR {8
AMP2 PGA 7 4y fit A B8 R i, i@ & AMP_CR1[AMP_PH_GAINJ# & J§ K fi5 %, &
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AMP_CRO[AMP2EN] = 1, ffifit AMP2, i&igifiith SN2 A< & A: Vout = VHALF + (Vi -
V2)"AMP_PH_GAIN.

27.2.2.5 AMP1 PGA ERiis NS

=z
L
o
AMP12M_GND=1 =
<
v 1k Q@ P1.6/A1P _|_
g Vout
P1.7/A1M
& L P2.0/A10

27-9 AMP1 T{E1E PGA Bk AN

Nl 27-9 iR,  AMPA [ IER S B A\ S 2 A8 L 2353l B B — A 1k QIR FBE . (3 AMP1
PGA i AN KU, 3 id AMP_CR1[AMP_PH_GAIN]X 52 UK £ %, it @ AMP_CRO
[AMP12M_GND] = 1, F® AMP_CRO[AMP1EN] = 1, {#ift AMP1. &4 5% 155 5
N:

AMP_CR1[AMP_PH_GAINJ# € 2 i Vout = 7/6 * VHALF + 7/3 * V1

AMP_CR1[AMP_PH_GAINJ¥X i€ 4 £ Vout = 6/5 * VHALF + 24/5 * V1

AMP_CR1[AMP_PH_GAIN]i% € 8 i} Vout = 11/9 * VHALF + 88/9 * V1

AMP_CR1[AMP_PH_GAINJ#5E 16 fift Vout = 21/17 * VHALF + 336/17 * V1

27.2.2.6 AMP2 PGA Eimis N &3

AMP12M_GND=1

AMP2EN

1kQ P2.1/A2P

AAMN—E—+

Vout
P2.2/A2M X{

¢ L P2.3/A20

K 27-10 AMP2 TAE{E PGA Hu i AN X
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wnE 27-10 Frow, AMP2 [ IES S AT S 7E A1 B 2 0] B B — > 1kQ (R HBH. (i
AMP2 PGA #uifiihi AU, it AMP_CR1[AMP_PH_GAIN]#% & i K5 %, B & AMP_CRO
[AMP12M_GND] = 1, fit® AMP_CRO[AMP2EN] = 1, féifE AMP2. &t 5% it &
A

AMP_CR1[AMP_PH_GAIN]i% € 2 5] Vout = 7/6 * VHALF + 7/3 * V1

AMP_CR1[AMP_PH_GAINJiXE 4 %I Vout = 6/5 * VHALF + 24/5 * V1

AMP_CR1[AMP_PH_GAINJ# & 8 fiif Vout = 11/9 * VHALF + 88/9 * V1

AMP_CR1[AMP_PH_GAINJ# & 16 fi5i Vout = 21/17 * VHALF + 336/17 * V1

27.2.3 15K AMP3
AMP3 17 EilRE (. PGA Z i AN L PGA il A 3 Al AR

27.2.3.1 AMP3 Zi@EiEz

AMP3_GAIN=000

AMP3EN

PL5/A3P [X}—| |
X P1.3/A30
PLA/AZM DJ—

K 27-11 AMP3 iy A% HE AH 5% o 1

AMP3 {8 N 4 H 2 s T 27-11 Brar. i B AMP_CRO[AMP3EN] = 1, fifif AMP3,
WA B AH B = AN 1 P15, P1.4 1 P1.3 23S NS SR, #&E P1_AN[5:4] =
11, P1_AN[HBMOD] =1 H P1_OE[3]=1.
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27.2.3.2 AMP3 PGA Z5AER

AMP3_GAIN
001> 2X
010> 4X
011-> 8X
100> 16X

X

P1.3/A30

v1 1kQ P1.5/A3P

X

P1.4/A3M

VOUT

V21

‘ +L
AMP3EN

27-12 AMP3 TAE7E PGA Z i NS
ikl 27-12 Firs, AMP3. [ IE SN S AR N\ i £ 4150 FLES 23 il ER B — AN 1kQ IO HIPH . A
AMP3 PGA # 4 4 N Bt X B, @ i AMP_CR2[AMP3_GAIN]% & i K % %, W B
AMP_CRO[AMP3EN] = 1, ffifig. AMP3. i@/ H)%n i A ZE KRN : Vout = VHALF + (Vi -
V2)*AMP3_GAIN,

27.2.3.3 AMP3 PGA B NSz

=z
L
o
o
AMP3M_GND=1 <§(
P1.5/A3P
X+
— VOUT
~ P1.4/A3M D
V1 1 X B P1.3/A30

27-13 AMP3 T/ETE PGA Haiiik N =

il 27-13 fit, AMP3 TR\ i AU\ S 2E AT FL B 20 ) B R — AN 1kQ R HIBH . AR
AMP3 PGA # it & N B 20 i, i if AMP_CR2[AMP3_GAINJ#% & i K %5 %, B &
AMP_CRO[AMP3EN] = 1, {#i&E AMP3. izt SN2 AR RN

AMP_CR2[AMP3_GAIN]# & 2 £ Vout = 7/6 * VHALF + 7/3 * V1

AMP_CR2[AMP3_GAIN]# & 4 %It} Vout = 6/5 * VHALF + 24/5 * V1

AMP_CR2[AMP3_GAIN]#7E 8 % Vout = 11/9 * VHALF + 88/9 * V/1

AMP_CR2[AMP3_GAIN]# 5 16 % Vout = 21/17 * VHALF + 336/17 * V1
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27.3 B EHF=R

27.3.1 AMP_CRO (x404E)

L 7 6 5 4 3 2 1 0
K RSV AVP3M GND | AMP12M GND | AMPOM GND | AMP3EN | AMP2EN | AMPIEN | AMPOEN
et} - R/W R/W R/W R/W R/W R/W R/W
=X DA - 0 0 0 0 0 0 0

(A B H#id

[7] RSV R

AMP3 1% N i 4% GND {58, fdRE /505 P30 P1. 4 2 GND

(6] AMP3M_GND 0: ANfifige

1: ffige

AMP1&2 F% \ by Ez GND {RE, (HAEfGC0H N HE PL. 7&P2. 2 2 GND
(5] AMP12M_GND 0: ANfifige

1: ffige

AMPO Fufn A4z GND ffi g, ¥ R85 8 ER P3. 0 £ GND
[4] AMPOM_GND 0: ANfifige

1: ffige

AMP3 f#ifiE
[3] AMP3EN 0: Afiige

1: ffigE

AMP2 fgifi
[2] AMP2EN 0: Al

1: ffige

AMP1 f#ifE
[1] AMP1EN 0: Afiige

1: ffige

AMPO {# fE
[0] AMPOEN 0: Afiigg

1: ffige

27.3.2 AMP_CR1 (0x4034)

o 7 | 6 | 5 4 3 2 | 1 | o
4R AMP_PH_GAIN RSV AMPO_GAIN
B! R/W R/W R/W - - R/W R/W R/W
SAiE 0 0 0 - - 0 0 0
AL B iR
[7:5] | AMP_PH GAIN | AMPI&GAMP2AAEEIE, ILAMP CR1 (0x4034)%7AMP_CR1[AMPO_GAIN] 13t #
[4:3] RSV R
BB ER B
000: JRORAE Hh B A0 H B i
001: 2 1%
010: 4 f%
[2:0] AMPO_GAIN ol1: 8§ f
100: 16 1%
101: 48
110: 48
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111: R

v WEBCREECNREIMBUR, 2% N\ B EZE N0, i H & IVHALF,
EEHAD %, BCEAMPO GAIN = 000, 1 FH A M0 EE IS I B RO fE 5

27.3.3 AMP_CR2 (0x4046)

fir 7 | 6 | 5 | 4 | 3 2 | 1 [ o
2 F4 RSV AMP3_GAIN
Sy - - - - - R/W R/W R/W
SAE - - - - - 0 0 0
(A £ Eiipuy
[7:3] RSV IR
[2:0] AMP3_GAIN | AMP3HUAMSERE, WAMP CR1 (0x4034)Z5AMP_CR1[AMPO_GAIN]iiiHA

28 tbisR

28.1 LbEkEsiR(EiR R

28.1.1 Lb§kEs CMP3

2 o
o
8 e =,
ss &
XS] O
2
P20 [ > S
] (@]
P28 [
P2.7/C3P % CMP30UT
o—
P2_AN[6]
P2_OE[6]j3\L
P2.6/C3M
VREF
DACODAT[8:0] — BBA'é

DACEN
Kl 28-1 CMP3 )% AN i Hi i

CMP3 [ N s 1 an &l 28-1 fis. BB CMP3 2B 58k
1. K& P2_AN[6]. P2 _OE[6] = 1, ffift CMP3, i NS H . 3% ML RIEA NN
DACO #i 4 F He B A B B N P . 164 DACO #aittl, 78 P2.6 M [ AME R ARG
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{6 100pF, DACO %t — Bt e f5 4 i HU R R )
2. Mfi#E CMP_CR1[CMP3MOD], i&#FH A BB A . = B A
m  [ii® CMP_CR1[CMP3MOD] = 00, CMP3 Jyifthis st N, B A A o 11
Pak i 28-2 pios
B [ii% CMP_CR1[CMP3MOD] = 01, CMP3 AU Lbis s AN,  EAada N b o 1 &
ek 28-3 pios
m  [ii® CMP_CR1[CMP3MOD] = 1X, CMP3 A= Liasim AR, B A i 4%
B 28-4 Fis
3. Mi® CMP_CR1[CMP3HYS], &S A RN
4. Ti®E CMP_CR1[CMP3EN] =1, f{fift CMP3.

CMP3HYS
CMP3EN

P2.7/C3P/ADA H
+

P2_AN[6]
P2 OE]6] CMP3_OUT
P2.6/C3M -
VREF
CMP3MODIL:0]=00
DACODAT[8:0] — Siié
DACOEN

] 28-2 FLLLEL AR A
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L > _

g8 =

= a

(ONE} o

5

P2.0/ADO | > =

®)

P2.3/AD1 %

P2_AN[6]
P2_OE[6]Q
P2.6/C3M

CMP3_OUT

VREF
CMP3MOD[L:0]=01
DACODAT[8:0] — gi'é
DACOEN
28-3 XL A4 AR
n
>-
$@ =
Qo =,
== &)
[ON®) o
3
o[> g
O
P2.3 —
P27/C3P[ > CMP3 OUT
*— -
P2_AN[6]
P2_OE[6]:[>i
P2.6IC3M | ———
VREF
DACODAT[8:0] — giié

DACOEN

28-4 = LI st AN
28.1.1.1 I iFRIRIP

LRl R E S AR, B3k DRV_OUTIMOENH 0, fiti=siH L, 51 mALaakal, frye
L AL, BCE EVT_FILTIMOEMD] =01, fEfeidiitfry LhRE, HEE ROE [N H 3h5< i,
[E P2 AR T AR R S SR . BCE EVT_FILTIMOEMD] =00, iimihf A< Bl fnt, Har=Ait
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PRI P IBTiE K

AR A E EVT_FILTIMOEMD] A4 00 . EVT_FILT[INTO_MOE_EN] = 1 ##%H
CMP3 rhirssh bl INTO 4. i EVT_FILT[INTO_MOE_EN] = 1, i & TCON[ITOJ 4
AR INTO [f R Wil 29, AMER T INTO F=Ad i ARy (55, BRI R WA 2 - T INTO.
lic® EVT_FILT[INTO_MOE_EN] = 0, fii @ CMP_CRO[CMP3IM] = 11, dHiffy{=55 i CMP3 1)
EFW A, SRR R WY CMP3 i, M T =WHB R RAEREAT, BHE
CMP_CR1[CMP3MODIA = HLE A AR, AL — B il , CMP3 = AR i it R 9715
Sy B HH RSN, BCE CMP_CR1[CMP3MOD] A L s N R, BRR A
H1 CMP3 = i R4 15 5

MR S NG S ATECE EVT_FILT[EFDIVIEfElEdi Thee, @it E EVT_FILT[EFDIV]
= 01/10/11 LR85 B2y 6/12/24 ANBFEhFE . MEREIEIIIRESS, IEIE ME S IR AT S S
IR 6/12/24 AN E ..

28.1.1.2 iZFiBIRE

BWE BRI AL F T T 7 =il BLDC MRS qid iy k4, DRV_OUTIMOE]
WiE 0 —BUN A fE, M IE 1, AR RIS, & CMP_CRO[CMP3IM] = 11,
DRV_OUT[MOEJE CMP30UT (¥ EFH#E 0, PR 3)1E. K& EVT_FILTIMOEMD] = 10, /=4
TRy RS Ao, 7F Driver TR 1) F3%8 R SR 10us 2 )5, 3l DRV_OUT[MOE],
WE IS . WIRACE EVT_FILTIMOEMD] =11, F*E{R4r /5 Bt 78 Driver tH 41 b
i N R Sus 2 J5, H3h{#AE DRV_OUT[MOE], K&Z 1K),

DRV_CNTR

g i

28-5 EVT_FILT[MOEMD] = 10, ZJHRIA (L2 - t1 = 10ps)
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 AREEA— -
DRV CNTR N
HIEAV -
MOE
tlt2 >

28-6 EVT_FILT[MOEMD] = 11, ZXMRITB (2 - t1 = 5us)

28.1.2 Lb¥kEs CMP4

CMP4 H—ANERELL 28, S#1K] 28-7. CMPAOUT ] i HAiz BL A5 Hh T INTO 40 b 2 7558
i Y CMP3 F T2 BRI AR m, (] CMP4 H T REEH TR . CMP4 fil & BRZE FLIR I fRd

Ja R B AR A
it & CMP4 {2518 A :

o o M w N

Fi A DACH 4 th o TR B4 ST BRSO\ B o % DACH Hiiih, 7F P2.3 Fildth 2 1) 43 B2
(#E#E 100pF, DAC1 it — B [a] J5 4 H HLUHARUE )

MiE P2 _AN[7] =1, P2.7 NEHME SR,

CMP_CR2[CMP4EN] =1, f{lifit¢ CMP4;

AT INTO AREALIE 0, fERESLESH BT INTO;

fii  LVSR[EXTOCFG] = 111, &4 CMP4 {E 4 1 0 fr kI

Fii B TCON[ITO] = 01, & T FEwt il ZhH - Il INTO.
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VREF

6Bit

DACIDAT[5:0] —

DACEN

P2_AN(3]

P2_OE[3]:[>J\
P2.3/C4P/DAL | > +
P2.7/CaM [ > —

CMP4EN

CMP4AOUT

28-7 CMP4 filR & &
28.1.3 Eb#3kE8 CMP5

CMP5 N—/NRWs LS, 2% 28-8. CMP5OUT A o, FH T IRy i, 16
F PFC 132 BRI B LR R -

It B CMP5 3258

1. P1_AN[3]=1. P1_AN[5]=1, A& P1.3/C5P 1 P1.5/C5M 5 A N5 S,

2. CMP_CR4[CMP5EN] =1, ffiit CMP5

CMP5EN

PLacs [ |
+

P1_AN[5]
P1_OE[5]

PL5/C5M [ >

CMP50UT

VDD5

8Bit

DAC2DAT[7:0] — %,

DAC2EN
K] 28-8 CMP5 B 5 &
28.1.4 LLERE84H CMPG

EH A4 CMPG /2 CMPO. CMP1HMICMP2 (5, A2 Mbaeiat, 7 ml T AR5
fcE CMP_CR2[CMPOMOD] = 00, 1E#/ci & R = LB, S A fa i & 28-9
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N FITANE L O A F L B LU BB 3 BEMF K. =N ELEeas i G N i e — 2% P1.5,
RN P14, P1.6. P2.1, %45y CMPOOUT. CMP10OUT. CMP20UT. BT
ELAR 8 TAEAN ¥ CMP_CR2[CMPOSEL]#k5E, CMP_CR2[CMPOSEL] = 00, CMP0. CMP1 Al
CMP2 =/ LU as RIS TAE, NHEF S E; CMP_CR2[CMPOSEL] = 01, f¢ CMPO T{F, HAMHA
CMP [H & ; CMP_CR2[CMPOSEL] = 10, ¥ CMP1 T {E, H &£ ™ 41 CMP N & ;
CMP_CR2[CMPOSEL] = 11, {{ CMP2 T.{f, HA&M4 CMP [HE.

=)
& =
tz3
g 28
s 5=
o O 0O
PLA4/COP | >—+——+
ya —— CMPOOUT
— CMPO
PL6/CIP | > +j I
*— - CMP1
P2.1/C2P | > N I
PL5/COM | > = CMP2

CMPOMOD[1:0]=00

28-9 Jo N B HLH = LA ER S

fii  CMP_CR2[CMPOMOD] = 01, &4 P& fifH = Heas s, FT W Bl s s pa
HML FL 234 BEMF Al i T id it i B Th e #445  CMP_CRA[CMPOFSLER A 1. A
AR TR CMP_CR2[CMPOSEL]#E, CMP_CR2[CMPOSEL] = 00, CMPO. CMP1
A CMP2 = i gs AN T4, A% E; CMP_CR2[CMPOSEL] = 01, 1 CMPO L{f, HAMA
CMP [H & : CMP_CR2[CMPOSEL] = 10, fX CMP1 T {E, H KX %W+ CMP N & ;
CMP_CR2[CMPOSEL] = 11, {{ CMP2 T.{f, HAM4 CMP [HE.

fii B CMP_CR4[CMPOFS] =0, #i N4t & 28-10 AR, = HUE s i i N e 7E— e,
BEWEEES LS, ERAS A P14, P1.6 f1 P21, Fii47h CMPOOUT. CMP10UT Al
CMP20UT.
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CMPOEN
K— CMPOSEL[1:0]

PL4/COP | >

—— CMPOOUT
CMPO

| +
%y /+— CMPOHYS[2:0]

PLE/ICIP | >

\§+

—— CMP10UT
CMP1

P2.L/C2P | > .

— CMP20OUT

- CMP2

T +
i

CMPOMODI1:0]=01
CMPOFS=0

28-10 5 N & A = beias sk, ToIhRef#s

CMP_CR4[CMPOFS] = 1, % Nt a0k 28-11 fiias, = ELBeger i NimiEfe—ig, BN
B A, B GHEE P14, P1.3 F1 P1.5, #4518 CMPOOUT. CMP10OUT Al
CMP20UT.

) 5)
&, =
$ =
T W v
e e
s 55>
O 0O O
PLA4/COP | > +ﬂ | oMPOOLT
_ |- CMPO
PL3/CIPS | ) +ﬂ | cnpioUT
*—— CMP1
PL5/C2PS | . +ﬂ | cmp2oUT
* - CcMP2

CMPOMOD[1:0]=01
CMPOFS=1

K 28-11 A7 N B = AR, Dhfee e

fil & CMP_CR2[CMPOMOD] = 10, &2 = Lhias iz, S NG 0k 28-12 s, H
T 245 Hall A2 EES A I pLFE 7008 . = LB 10 Ui N 20 il4% P1.6. P1.7 Rl P2.2, R4 43
W P1.4. P1.6 M1 P2.1, #4519 CMPOOUT. CMP1OUT fl CMP20UT. Mt Bk tifs e
TAEAMH CMP_CR2[CMPOSEL]#k5E, CMP_CR2[CMPOSEL]=00, CMP0O. CMP1 #1 CMP2 =t
R EN T, MR E; CMP_CR2[CMPOSEL] = 01, 1 CMPO T{E, HAWA CMP HE;
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CMP_CR2[CMPOSEL] = 10, X CMP1 L{E, H&M4 CMPHE; CMP_CR2[CMPOSEL] =11, 1X
CMP2 TE, H&MA CMPIHE.

=) =)

8 5

sz

S e

S S3>

O O 0O
PLA4/COP | >+—i+

/[ >—+ cmpoouT
P1.5/COM - CMPO
PL6/C1P [}k+j | o
P1.7/C1IM - CMP1
P2.1IC2P | > +j I
P2.2IC2M | >+——ri- CMP2

CMPOMODI1:0]=10

28-12 5y = i 2 i =\

i H CMP_CR2[CMPOMOD] = 11, EHA LR, i N o H sl 28-13 s, T
HUREHERGI . XUELHE 3 1 S NS, #% P1.5, IEMIANGE: P1.4 Rl P1.3, %t 5IA
CMPOOUT 1 CMP10OUT. Ut F B 4k b # 8% T 1 N3t i CMP_CR2[CMPOSEL]#k 5E ,
CMP_CR2[CMPOSEL] = 00, CMPO #1 CMP1 XU Lt % #% [ wF T /F , A #f %% % & ;
CMP_CR2[CMPOSEL] = 01, 1 CMP0 L.{£, CMP1 [ #&; CMP_CR2[CMPOSEL] = 10, {X CMP1
T.AE, CMPOIHE.

=) )

84

s zh

S 28

S ==

o O 0O
P1.4/COP | >——+

/) >—1— CMPOOUT

- CMPO

P13/CIPS | > +

//  >—+ CMP1OUT
P1.5/COM - CMP1

CMPOMODI1:0]=11

28-13 WA

CMPO/CMP1/CMP2 K A5 5 I NIEEAERAER TG IEA Timer1 .
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28.1.5 LLEREE KA

U RAE DD RE £ 2N T 7 sl A RSD s XA WD) fe, I ERoR B T 9Ral HER FIT % T
BT I7 R BhiE 2% 14.1.2.3, MHIT RSD &% &1 15.1.7.1,

‘ delaytime ‘ . delaytime
i ! €,
g — < 1 o
PWM output 4“ § | 1
| I ! |
| T
| | i !
PWM of CMP ‘ > | ‘ w
o i 3 ‘ Toffdelay « 1
| ‘,—@—’ CSOFFD | ¢
PWM ON Sampling interval 1 ‘ | ‘
|
CSOND CSOND

28-14 PWM ON FFEFE R,

PWM %t S BB LA a8 (1 AP AR EIR, 1ZAEIR R ZZ DL R IR . IRBh B R, T
BT IGHE R, ARSI NIRRT 5 E . B delaytime MGt Fy i Hi o P 21 B st
TR AEIR B (] o EAT oy P SRRERT, SRR DX 0] A P 25 S Bt 1 v S TS, 1 S 1 SR
FHIRZEIR T (8] CMP_SAMR[CSOND] AR 4E1R DL K D) 28 A G RR 5 X ). SR IX A1 45 R Z1
P PWM R EEIS S 4EE CMP_SAMR[CSOND], B SEFRRRE T 1 CL 2k H ELe 2 b e Pt
MEFIIX ] B RREE LSRRI E] CMP_SAMR[CSOFFD], {3 RFE% HIFE PWM % T RN IER
Toffdelay(Toffdelay = CMP_SAMR[CSOND] - CMP_SAMR[CSOFFD))5 * [ . i it it &
CMP_SAMR[CSOND]#l CMP_SAMR[CSOFDD], ] i KA X [ o7 T~ b A5 8 sz b ) f0 s Hi > X [

delaytime delaytime

PWM output
PWM of CMP Toffdelay
»i
LCSOFFDI
PWM ON Sampling interval
L <
CSOND CSOND

K] 28-15 PWM OFF SZREfE

[FIEE, BEATARHSP AR, BB RAEIT IR AEIR I (7] CMP_SAMR[CSONDAIR A4S 42 Hif i []
CMP_SAMR[CSOFFD], {8 5BRAF: X [HIAL T L A S i H B L DX ] o

TE: PWM i 31 LA 28 HOSEIR 773 3B CMP_CR3[SAMSEL] = 00, 2% 1FHAs 88 REEIEIR T
fE, WE CMP_CRI[CMPSELLLFAH M L #f i th 21 L s far i X5 i PO.7(FUB815Q1). fi
R PWM %t AT LS, TFalieah AU LU E RIS, W& PWM % A LA 4 Hh 2 [T AEIR o
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28.1.6 LkiRgstah

Bi#E CMP_CR3[CMPSEL], &+ 1 Bt mimhias R, %t % CXO iy PO.7, ik
iR % P01,

28.2 bR S1Fes
28.2.1 CMP_CRO (0xD5)
A N 5 | 4 3 | 2 1 [ o
AR CMP3TM CMP2TM CMP1TM CMPOTM
eyt 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
fr 2R iR
CMP3 e =
00: ApF=A=rplbr
_ 01: EFF#E ™A rlbr
[7:6] CMP3IM 100 T WENS A o
11: EFyF4#E DRV_OUTIMOE]E 0, A WrsEfprEAL CMP_SRICMP3TF] & 1, {HA
flERe b GE: AT BRI IIGE, FFACE EVT _FILT[MOEMD] = 10/11).
. CMP2. H I X
[5:4] QP2 23 CMP_ CRO [CMPOIM] #ik
. CMP1 X
[3:2] QIPTIM 23 CMP_ CRO [CMPOIM] #iik
CMPO H W #5E 5
00: A=A bl
[1:0] CMPOIM | 01: _bFFy/=E ot
10: RIS Arh i
11: BTt/ R = A s b

28.2.2 CMP_CR1 (0xD6)

At 7 6 | 5 4 3 2 | 1 | o
42 Fx RSV CMP3MOD CMP3EN | CMP3HYS CMPOHYS
St - R/W R/W R/W R/W R/W R/W R/W
XA - 0 0 0 0 0 0 0
A B iR
(7] RSV N
CMP3 e =i £
iy N34 P2. 6 85 DACO %t
[6:5] CMP3MOD | 00: HLbiiasiia, P2.7 LA, S%IK 28-2
01: XEbiegemizt, P2.0 FlP2.3 B AN, %K 28-3
1X: 3 Lhgasfs, P2.0. P2.3 I P2. 7 #Ef AN, S5K 28-4
CMP3 fifig
(4] CMP3EN | 0: Affifig
1: ffige
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CMP3 [PJaR i L e R %

[3] CMP3HYS | 0: TCiE¥E

1: HiR#
CMPO/1/2 JE i HEL e 4%
000: JoiB¥H
001: #3mV
010: —6Mv
[2:0] CMPOHYS | 100: +6mV
011: #6mV
101: —-12mV
110: +12mV
111: +12mV
28.2.3 CMP_CR2 (0xDA)

o 7 6 | 5 4 | 3 2 1 0
4K CMP4EN CMPOMOD CMPOSEL RSV CMPOEN
H R/W R/W R/W R/W R/W - - R/W

XA 0 0 0 0 0 - - 0

A 2R iR

CMP4AfE fE
(7] CMP4EN | 0: Afdife
1: iR
CMPG FriA5E x5t
00: LW EHIE=hE i, %K 28-9
6:5] | CHPOMOD 01: FAEEH=E s, 7t CMP_CR4 [CMPOFS] AL & £ B IhhE R, &
& 28-10 F1& 28-11
10: =g asi=t, %K 28-12
11: XEbE#ei=,, CMPO/CMP1 TAE, CMP2 ATAE, Z#%[& 28-13
CMPG [r)3ii 1404 3%4%, 5 CMP_CR2[CMPOMOD]ZH-& 1« BRAE 9 00. 7677
UXZNM R, HH TIM1_DBRx [T1CPE] % {H H 2h4% ] CMP_CR2 [CMPOSEL], #%
1] 5% L S IR A RE
% 28-10MPG 3 11 5 CMP_CR2 [CMPOMOD] £H 4 [ Th Ge iR
CMPOMOD CMPOSEL ThREHEID
CMPO/1/2 [Fit TAE, &% 28-9, 3
AN LLEL AR I 0 N v 34 COM, T
00 W IERINGG COP. CIP. C2P 4rRl5 4
T N COM b, o Hi 45 54y
[4:3] | CMPOSEL % FE CMPOOUT .  CMPLOUT .
CMP20UT .
CMPO T4E, CMP1/2 HE, FE#iNif
00 01 2 CoP, fhdm A iz COM, i #%
CMPOOUT
CMP1 T4E, CMPO/2 HE, FE#iNif
10 B C1P, fifm ANumd: COM, i th 2
CMP10UT
CMP2 TAE, CMPO/1 [HE, IF#yNif
11 e c2p, fidm AN umd: COM, i th 2
CMP20UT
01 00 CMPO/1/2 [AII TAE, =5 K 28-10 il
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B 28-11, 3 /N ELH 48 1) 7 N it 22
2 = R = = 1 B TV = R
CMP_CR4[CMPOFS] =0 I, At E ¥
EHI NG COPy CIP. C2P 4375 /a3t
o ON W OCOM bk oo Y
CMP_CR4[CMPOFS] =1 I, At E ¥
IE#i N3 COP. CIPS. C2PS 4»%5 24
Fefidi N COM LB, % 45 514
%% CMPOOUT. CMP10UT. CMP20UT.
CMPO TAE, CMP1/2 [NHE, 1EuH:

01 COP, ¥4 P B BEMF FEBH [ Hp O
£, 3 CMPOOUT

CMP1 T.AE, CMPO/2 N E
CMP_CR4[CMPOFS] =0, 1E% AN Jiid
C1p,

10 CMP_CR4[CMPOFS] = 1, IE# N ¥iid
C1PS

B NS 422 P B BEME HRL P ¢ A
M, i CMP10UT.

CMP2 T.AE, CMPO/1 N E
CMP_CR4[CMPOFS] = 0, IF#i A%

c2p,
11 CMP _CR4[CMPOFS] = 1, IFHaAJmiE
C2PS

B N3 422 N B BEMF FRLFHL ) o0
& fH % CMP20UT .
CMPO/1/2 [FIR TAE, =% 28-12,
3 AN LR #s 1 1IE B N iy 23 73 #2 COP
00 CIP. C2P, 52Xk fa iy N iy 73 )
$2 COM. CIM. C2M, FHgnHigh 3y
%% CMPOOUT. CMP10OUT. CMP20UT.
CMPO T, CMP1/2 (&, IE% A
01 $2 COP, ffi Nz COM, i 42
CMPOOUT

CMP1 T/E, CMPO/2 [N &,

10 IEHNEG4% C1P, b A\ st 4% CIM,
%t B2 CMP10UT

CMPG 4% CMP2 o M ) I 414
11 Nz C2P, fulgn N C2M, %
Hi42 CMP20UT

CMPO/1 AR} TAE, Z5Kl 28-13, 2
AP g8 1 1E B\ ity 73 Sl B2 COP
C1PS, Ml Nutif% COM, iy Hi 45 5
w)i% % CMPOOUT. CMP10UT.

CMPO LAE, CMP1 (&, BJIEHAifG
11 01 $2 COP, ffi Nimd COM, iy 42
CMPOOUT

CMP1 &, CMPO [N'E, EPIE%m A
10 $2 CIPS, A v COM, Fith#e
CMP10UT

11 TR

10

00

[2:1] RSV PR
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(0]

CMPOEN

CMPOfi B
0: AMEiEE
1: ffife

28.2.4 CMP_CR3 (0xDC)

{0A

7

6 | 5 4 | 3 2 | 1 | o

Z R

CMPDTEN

DBGSEL SAMSEL CMPSEL

KA

R/W

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

e

0

0 0 0 0 0 0 0

fir

AR

Ejipa

[7]

CMPDTEN

LA 23 50 X K FE M RE
0: Afifige
1: f#igE

[6:5]

DBGSEL

Hit Debug {55 1E#E, i3 PO. 1 4
00: AfifE Debug 15 5%

01: J5BRlis i gl sl A I 21 2 A5 5
10: ADC fih K155

11: HERRARAE X 1H]

[4:3]

SAMSEL

CMPO. CMP1. CMP2 A1 ADC {E PWM ON/OFF SKAf%EiR i fig
00: 7 ON 1 OFF %A%, JoaEiRRrf

01: H7E OFF SRFE, AR¥E CMP_SAMR %EiR KA

10: H7E ON KA, HR4E CMP_SAMR FEiR K Af

11: 7F ON 1 OFF 58K, % CMP_SAMR %EiE AL

[2:0]

CMPSEL

bl A A I

B LA B S 5 3 CXO i 11 PO. 7, WS R PO. 1

000: Ay

001: CMPO

010: CMP1

011: CMP2

100: CMP3

101: CMP4

110: CMP5

111: omega JA BNFrEA (I HE AL H A E M tbr &4, 2% 13.1.9. 3)

28.2.5 CMP_CR4 (0xE1)

AL 7 6 5 4 3 2 1 0
4R CMP40UT | CMP50UT RSV CMP3PAM FS | QWP5 HYS FAEN CMPOFS | CMP5EN
eyt R R - R/W R/W R/W R/W -

=X DA 1 0 - 0 0 0 0 -
fr B iR
[7] CMP40UT | CMP4 Lh#ist B
(6] CMP50UT | CMP5 b4t 5
(5] RSV PR ¥
CMP3P 5 CMPAM ZhAg#s#2 % P3. 4. T BRI RAE(BEL HL R IZ i AMPOO %
W P3.4)J5 BEEE NN LB 28 .

(4] CWWMJSO:%%K%%
1: DIRedeH8 2 P3. 4, BT CMP3 1ENA H 2 A — A .

[3] Fbieas 5 MR C &
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CMP5 HYS | 0: JCiRu
1: IR
TEWCKAE R K AERE
{FREJS, TIMI CR3[T1INM]AN CMP_SAMR f)JEUER;Bhit s 4 %
(2] FAEN .
0: AMffife
1: fifige
CMP1/CMP2 ThREH:#%
(] ovpops | 0 PIREAEeRS, %51 28-10
1: DhRER:H%, 1024 CMP_CR2[CMPO MOD] = 01 %, HATLTE N, %K
28-11
b A 2% 5 1 R
(0] CMPSEN | 0: Afdife
1: ffifg
28.2.6 CMP_SAMR (0x40AD)
o 7 | e | 5 | 4 3 | 2 | 1 | o
4255 CSOND CSOFFD
By R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 1
(A E4S iR
CMPO/CMP1/CMP24E 3R FT Ji SR A B[]
TEPWMA\OFF Z|ONSONE|OFFAR AR B, TR B34 1 F @ AN P = 3 LA 28 H N
155, HHCMP_SAMR[CSOND] 4EiR {§iCMPO/CMP1/CMP2 43R TT J& S ke, M T 88 TT
FHh. LEIRATEIMEHECMP CR4 [FAEN] % B 2 75 Jea fis .
CMP_CR4[FAEN] = 0: ZEIBFFJE RAERT[A] = 8*CMP_SAMR[CSOND]*T
[7:4] CSOND | oMp CRA[FAEN] = 1: HESRIJFJSKAEASE] = 32+CMP_SAMR[CSOND]*T
T
B CMP_SAMR[CSOND] 42K F 5 5% -F-CMP_SAMR [CSOFFD]
B 5 TBLDCYKBhiE S % F bt
B TRSDIH S RSDI LA KA
CMPO/CMP1/CMP242 Hij % A1 KA B[]
P ECMP_SAMR[CSOND] Ji, 8 H PWMIR T i S 4% 5€ FICMP_SAMR[CSOND] -
CMP_SAMR[CSOFFD] £ R A, AFRAE X R B PWMIX () G2 . B 117 5% P RAF: it (1)
FR4ECMP_CR4 [FAEN] 4 & 2 75 e fis .
CMP_CR4[FAEN] = 0: JCPIRAERS[A] = 8*CMP_SAMR[CSOFFD]*T
[3:0] CSOFED | oyp CRA[FAEN] = 1: 6HISRAERSIE] = 32*CMP_SAMRLCSOFFD]*T
F:
B CMP_SAMR[CSOND] AZii KT 8155 FCMP_SAMR [CSOFFD]
B 5 FBLDCYK B IE &% Kkt
B [ TRSDIE S HRSDIT LU 8% K AT
28.2.7 CMP_SR (0xD7)
iz 7 6 5 4 3 2 1 0
B4 s CMP3IF | CMP2IF | CMPLIF | CMPOIF | CMP30UT | CMP20UT | CMP1OUT | CMPOOUT
FA R/WO R/WO R/WO R/WO R R R R
XA 0 0 0 0 0 0 0 0
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fir AR Eiipa

CMP3 BT b i for

B

0: RAKRAHBrEf;

[7] CMP3TF | 1: KA:rWrE4:
5.

0: i§0

1: BEX

CMP2 H T = br i for

B

0: A& Wl

(6] CMP2IF | 1: KA WM
5.

0: &0

1: TEX

CMP1 I i F b AL

B

0: RKRAEFWFM

(5] CMPLIF | 1: KA WM
5.

0: J&0

1: =94

CMPO H W bR &AL
B2

0: REAEFWEM
[4] CMPOIF | 1: KAt

—

H:
0: /&0
1: &Y

[3] CMP30UT | CMP3 Hhixsh iR

[2] CMP20UT | CMP2 Lhis 4

[1] CMP10UT | CMP1 Lh#giss &R

(0] CMPOOUT | CMPO Lhis 4

28.2.8 HALL_CR (0xE2)

(7] HALL_IF | 0: ¥%&H HALL {57541k
1: A Hall 33354k

hr 7 6 5 | 4 3 2 1 0
TR HALL IF | HALL IE RSV HALLSEL | HALL2 HALL1 HALLO
it R/W R/W - - R/W R/W R/W R/W
XA 0 0 - - 0 0 0 0
A B iR

HALL A B b 47

HALL = W7 { G
(6] HALL IE | 0: Affige
1: ffgE

[5:4] RSV FRE
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(3]

HALLSEL

HALL {5 54 A\ IE+%
0: P0.2/P3.6/P3.7
1: P1.4/P1.6/P2. 1

(2]

HALLZ2

HALL2 Ff] T
0: HALL2 HHiHIHFH 0
1: HALL2 HATHIHET A 1

[1]

HALL1

HALL1 FfJ T
0: HALL1 HmiHIH-R 0
1: HALLI HAiHIHETA 1

(0]

HALLO

HALLO [ 5 ~F
0: HALLO HATHIFET N0
1: HALLO H4RiHIH A 1

28.2.9 EVT_FILT (0xD9)

10: 12 NSRG4 E A
11: 24 MRG58 EH

L 7 | 6 | 5 4 | 3 2 1 | 0
R RSV MOEMD INTO MOE_EN EFDIV
FA - - - R/W R/W R/W R/W R/W
=X DA - - - 0 0 0 0 0
A B ik
(7:5] RSV N
MOE Agi {1375 0 Afdi fe s
RAE B AR S AF 248 MOE il {3 0 AR
00: MOE RNHZNE 0
(4:3] | wopwp | OL: MOE HIZhIE O
' 10: MOE HzhiE 0, HAE Driver tHE#S Y L T S FER 10ps J5 H3hfiigE
MOE(H T 77 i Bk 57)
11: MOE HzhiE 0, HAE Driver 1A L s SR 5 Sus J5 H ahfiige
MOE(H T J7 I Bk 5))
INTO AW fih &2 MOE % P14 i
[2]  [INTO MOE EN 0: Affife
1: iR
L OR3P A D38 s
00: ANUEH
[1:0] EFDIV | 01: 6 A~ AR Gih) 0 1

28.2.10 TSD_CR (0x402F)

VA 7 6 | 5 | 4 3 2 | 1 | o |
2R TSDEN RSV TSDADJ
eyt R/W - - - R/W R/W R/W R/W
R A (=N 0 - - - 0 1 1 0
{0 B Eiip
TR AN Th e At e
(7] TSDEN | 0: Affife
1: f#ife
[6:4] RSV TR
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[3:0]

TSDAD]J

Ao PR L B GO R 4 L)

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:

65°C
70°C
75°C
80°C
86°C
91°C
97°C
103°C
109°C
115°C
121°C
128°C
135°C
142°C
150°C
TR
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29 HRRIR

29.1 LDO 1&IRAYIE(Fi%ER
VCC
A
VCC_MODE—»EN LDO5 » ] VDD5

29-1 FLYRIEHL D HEAE ]

LDO Bt R4 N A 3 1 P 29-1 Fis. LDO K A HLi L i &5 5V/(VDDS)YZA 5 F Y
B . i E VCC_MODE, VDD5 mliffEi i LDO5 F=AEadh b atss . ikl 29-2 ik,
FER T B, Az)i% VCC_MODE, JIj VCC_MODE =0, Ui VDD5 ik A& LDO =4, #7/2)
i%, M VCC_MODE =1, 4z 5V HJ£% VDD5.
| B Options for Target ‘Target 1

Devicel Targetl Uutput] Listingl User l C51 I AS1 | LX51 Locatel L¥51 Misc Debug IUtilitiesl

" Use Simulator Settings I @ Use: |Fortior C51 FICE Driver | Settings |

[~ Limit Speed to Real-Time

[V Load Application at Startup [V Runto main() [V Load Application at Startup I”_##un to main()
Inttialization File: Initialization File:

| |Fu6815 Register Config x Edt |
- Resty ~ Cache Options ——— E—

2 " [~ Cache Xdata Ful Encrypt
v ﬂ [~ Cache Code

CPUD ~LVD m

158051 [¥ LYD Enable [~ LVW Interrupt En  wat
LVR Config — LW Config -
L300 LGl {8y v Ficek_moD
Dialog| | 357 538y oy C 1oV T
]DCYG

Lo e |

%] 29-2 VCC_MODE Ac &
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29.2 (RS

29.2.1 {REE

RS PRI 16 H TS A Fh 2R

29.2.2 {REME MR E5 P

LVRSEL[1:0] ——

LVWSEL[1:0] —— |

LVWENB ——p»qEN

VCC
—» RST
LVD —» LVWF

29-3 G HL A A bR

(IR AS IR E B I AT F -

B (R AUE AN S R AR — B RE

B (RHERUE R R E Y 7/8/910V PUAMSAL, AlfERer . fReti/a= VCC KLt

TUE B R VOE (A, Al T

B RHEEEMREATRE N 3.0/3.5/3.8V =AML, % VCC LT AL BUEM A, &

Fir & A

MRHE T L . A TIE B DA A1 H R R 7 H T S e 4w P 2 P e B T E i, W1 29-4 I
Hr, LVR Config W B HEEE A HE, LVW Interrupt En ¥ & K E P I{difg, LVW Config i

B EHUE L E.
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i Options for Target 'Target 1'

Device I Target l Uutputl Listingl User ] C51 I A51 I LY51 Locate I L¥51 Misc Debug IUtilitiesI

" Use Simulator Settings || &' Use: [Fortor C51 FICE Drver | Settings |

[ Limit Speed to Real-Time

[V Load Application at Startup ¥ Run to main() [V Load Application at Startup [ _##un to main()
Initialization File: Initialization File:

I FUB815 Register Config 5 Eﬁ\r_J
—Rest( ~Cache Options ————

v ; [~ CacheData [V Encrpt Enble

4 | [ Cachexdaa Ful Encrypt

v ﬂ [~ Cache Code

cpup [ LVDsettng
52051 [¥ LYD Enable [ LWV Interrupt En [~ Watch-dog Enable E

LVR Config LW Config
3.0V e ey [V FIceK_MoD
Dialog " 3.5V ¢ 3.8V 9y 1oV ™ vCC Mode

IDCYG

—3 [o | [o ]

felp |

Pl 29-4 iR AL FRE L o A T B DA B AR PR P B2 A7 PR s 4 B

29.2.3 (RIEME NSRS

29.2.3.1 LVSR (0xDB)

7 | 6 5 | 4 | 3 2 1 0
42 Fx RSV EXTOCFG TSDF LVWE LVWIF
M - - R/W R/W R/W R R R/WO

XKL - - 0 0 0 0 0 0

fir £ i)

[7:6] RSV RE
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[5:3]

EXTOCFG

A1 i INTO 452 3z
000: PO.
001: PO.
010: PO.
011: PO.
100: P1.
101: PO.
110: P0.6

111: CMP4 %iih

Ol = W N = O

(2]

TSDF

AR AL
0: i B AR T e e i
1o 2 R I B i

VE: MARELLHE 5 TSD W IR 44 AL TCON[5] e &1

[1]

LVWF

VCC I L Hs b A

SR TR AL TR A RS
0: HHIEIRAEERE

1 TR A AR

(0]

LVWIF

VCC I FE s H W S A bs AL
T

0: RAKAHBrFff

L KA

5:

0: i50

1: TEX

VE 0 A I i AN e

AR E 1
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30 Flash

30.1 Flash &1y

OO AR AL 32k T Flash 78 [A] . SCREUUERR . TUHERFE. SN,
TR
B AN 256 7T, LT 128 ANEEIX
IS 8 NI, it 16 71T
B JE AN X (k3 Bl 0X7F00 ~ Ox7FFF )R AAT s ZI AN BE A #52 5a
TR A]Z) 120ms ~ 150ms
Fi® FLA_CR[FLAEN] = 1 #mFEfiifE, MOVX 54 83l T, TS N %
Flash #4F

#r

30.2 Flash $#{Ei5BB

B Flash ZEHATEERR G2 2 BT a8 Flash, [ Flash JF8{ 2777 4% FLA_KEY KRB A
Ox5A, OX1F JEHJa HfF4ufE Flash ThfE. 5P AN 85 H e A I RERSS, EHEITF
—WS . JHUR, AT —IXE FLA_CR HIZIE#£{l FLA_KEY Fk_F481.

B EFPATIE R RN Flash #4705 #1E, CRC thapiz oh4s

W U AT TR AT TR R A

B fiE FLA CR = 0x23 f#AETI#ERR/E. FLA_CR = 0x25 fd AL Wigife#:{E. FLA CR =
0x21 ffi 85 N#AE

T WA Flash #RAE R 2, 78 BRI LA rh ik, s b T2 1) MOVX 45 4%t

Flash #4717 41
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30.3 Flash H{z22

30.3.1 FLA_CR (0x85)

L 7 | 6 5 4 3 2 1 0
2R RSV FLAPAGE | FLAERR RSV FLAPRE | FLAERS FLAEN
Byt - - R/W R - R/W R/W R/W
=X DA - - 0 0 - 0 0 0

(A B iR
[7:6] RSV R

GUHRE{L BE
(5] FLAPAGE | 0: ASidifig
1: iR
) ek VR VA
[4] FLAERR | 0: Xf Flash H'5H}, Zwfeel fdmf2EE i)
1: X} Flash HEW, YafEal iigm et RN
(3] RSV fRE
Tigm A2 fE A
0: RifE
[2] FLAPRE | 1: féige
7E: WA FLA CR[FLAEN] = 1 I, FLA CR[FLAPRE] A #AEH
BEpRfiRE
0: Mk
[1] FLAERS | 1: fége
vE: RATEFLA CR[FLAEN] = 1 i}, FLA CR[FLAERS] A 2/E
Y FEIHRE
[0] FLAEN | 0: Afiife
1: fifige

V2.0

325

www.fortiortech.com




Fortior Tech

UBHE 5%

FU6815 65Q1

30.3.2 FLA_KEY (0x84)

AL 7 6 4 3 1 0
R FLA KEY
eyt W W W W W W
EAhiE 0 0 0 0 0 0
fr B kTt
_ 5o AT SN 0x5A, 0x1F LAfERR Flash #:ERRH; £ FLA_CR 5L EH AR
[7:0] FLA KEY .
ifi] Flash $#4F
fr 7 6 4 3 1 0
L HR RSV FLAKSTA
KRB - - - - R R
EAiE - - - - 0 0
fr 2R iR
[7:2] RSV {58
T LR Flash fREIVIRAS
00: 4%
[1:0] FLAKSTA | 01: Ox5A ©&5 N, %545 0x1F B A
10: WR4h
11: JF4
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31 CRC

31.1 CRC IgEEE]

8 8
Automatic CRC Flash
CRC_DIN Controller ¢ : Memory
%l CRCDONE >
=2 CRCDINI » CRC Engine
< | CRCVAL > .
AUTOINT 16
CRCPNT
RESULT

vy

AVC 2 TO 1 MUX )

8
———» (RC DR

% 31-1 CRC IIfEtER]

CRC R ¥ [l 5 i A i 2 i3 2T — 8 M CRC 1A 45 5% . W 31-1 Fior, CRC Ik
CRC_DIN #7251 8 S, 1HA e G 16 M gh R RIZE R N H /788, 1@t CRC_CR[CRCPNT]
A1 CRC_DR [a]4%17 ] PN 45 25 77 2%

% 31-1 CRC #rifi 5 £ Izl

FE CRC AxE LN ER 16 HEHIR S
1 CRC12 XM 24X A 1+xA3+x A 2+x+1 0x80F
2 CRC16 XM 6+xM5+xA2+] 0x8005
CRC16/CCITT- .
+xM12+x75+
3 FALSE XA16+XA12+xA5+] 0x1021
XA32+XA26+XA23+xA22+x A [6+xA 12
4 CRC32 A LA LOF A A S AE S At | 0x04C11DB7

31.2 CRC16 Bz,

U5 Fr 3T CRC16/CCITT-FALSE Ar#ERI 2 T xM6B+xM2+x"5+1.,
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31.3 CRC16 E4Z55E

#1417 CRC16 LR BB IA] 31-2 ffae W A RAIIFATHIESEDL, XA 515, MCU H
1A RGP RI AT THR 45

iy lﬁD—j

X6 X7 X8 X10

] 6« ] 7 |»[ 8 [»] o |—>|10|—>|11

DATA_IN

31-2 CRC16 Hii% J&E H &

31.4 CRC #{FixEH

31.4.1HHE/MFHBRICRC

T EAS AN CRCAH, #2LA NP EREAT:

1. ¥tk CRC_DR, A #iftr s lik#%: fid E CRC_CR[CRCVAL]J#K CRC_CR[CRCDINI]
B 1, ¥IUAME9 0x0000 B OXFFFF., @it CRC_CR[CRCPNT]fI CRC_DR /447 CRC
VIbGEE, AT BATEILATY

2. FEIAEE 774 CRC_DIN 5 A%, R8I E# CRC 52 5L

3. iLE{CRC4i®: ME CRC_CR[CRCPNT] =1, Ml fih % /74 CRC_DR, 733
BT 8E; BU® CRC_CR[CRCPNT] =0, i CRC_DR 3 M7 4.

31.4.2 #t=itE ROM &i#E CRC

T ROM HhE Py 2 X 33040 (1) CRC (4% LA R B BRIEAT -

1. ¥tk CRC_DR, J7iE[F#54i CRC;

2. A& CRC_BEG, &EZITHIK ROM Mk X

3. TiE CRC_CNT, 5B tedf i DX 245 o X 1 s X s it s

4. [ CRC_CRIAUTOINTIE 1, fAHFHEMAE, 2HshEahitHd R,
5. BHULCRC %
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0x7FFF

0x07FF

128 sector

0x00FF

A sector
0x0001
0x0000

31-3 ROM i 1] 73 [X [

i 31-3 firn. ROM 356 32k =35, 4rik 128 4> sector, %5 M sectorO F| sector127. 4
sector f17% 256 M1, ERHT CRC #LETHHE, #24fh sector [f){H CRC_BEG FJLLj& 0x00 ~ OxFF
Z T ATATE, 035 Ox00 Al OX7F . T E T4 sector 1%/ CRC_CNT nLL/Z 0x00 ~ OX7F,
£34% 0x00 1 OXFF .,

FEVERNSE, Bi% CRC_BEG Hyiik, CRC_CNT MiZAHNJR/N. l: 4 CRC_BEG [fft A
Ox7F, JIl CRC_CNT {8 A BE=2 0x00, Hlit5f)s—> sector 1 #dif) CRC fE. MU, fniR#(E
# CRC_CNT H{{E&E N — I KHME, CRC =i as ol 3 shBRHITHR R 714, i CRC A&k X it
S5 —A sector ) CRC {H.
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31.5 CRC &7

31.5.1 CRC_CR (0x4022)

L 7 | e | s 4 3 2 1 0
2R RSV CRCDONE | CRCDINI | CRCVAL | AUTOINT | CRCPNT
Byt - - - R Wi R/W W1 R/W

=X DA - - - 1 0 0 0 0
(A B iR
[7:5] RSV N
CRC #ba T4 56 pibs 47
(4] CRCDONE Eqmﬂ%ﬁﬁﬁﬁﬁﬁ¢,@#aﬁ%ﬁ*&50,#Hﬁ#ﬁ@méﬁm
PaT; HEHLT, @EEIEIX BN 1, BTl BAREBUX —Arin 4
R 1.
CRC & I us b fik A
[3] CRCDINT | 0: L& X
1: fili CRC &5 RAJah4k
CRC &5 R UH L FEAL
[2] CRCVAL | 0: CRC Z5RH14H4k A4 0x0000
1: CRC 25 R WIUG1 A OxFFFF
CRC Ik &5 5 3
0: ETEX
[1] AUTOINT L+ PAZhLE CRC iE
ZEAtE T ROM i CRC
CRC &5 B 4541
(0] CRCPNT | 0: 3EHX CRC_DR 5 [il (A& 16 A2 CRC 25 SR 8 £z
1: 2HL CRC DR 7 jn] ff) 42 16 £ CRC &5 S A T 8 fif

VE: THELASTEAT CRC RN, fitE CRC_CRIAUTOINT] =0.
31.5.2 CRC_DIN (0x4021)

fz 7 | e | 5 | a4 | 3 | 2 1 0
2 CRC DIN
Exyit W W W W W W
=R DA 0 0 0 0 0 0 0 0
/A L HR ik
CRC Hieim N £ s
FRR TR 5N — DR, CRC B ABNEILA CRC 45 i Ent F, R
[7:0] CRC_DIN PEENEE T BB CRC 458, FE % JF CRC 45,
. WHFARR NEMEAR, BRI AR . SRR R R
0x00

31.5.3 CRC_DR (0x4023)

bz 7 | e | s | a4 | 3 | 2 | 1 | o

R CRC_DR

$H RW | rRw | RW | RW ] RW | RW | RAW | RW
V2.0 330 www.fortiortech.com
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st [ o ] o [ o | o | o | o | o [ o
A LFK iR
CRC %5 B4
[7:0] CRC DR | FRREE. HIHAFAFA0T, S ARPEIEH] 2577 8% CRC_CR[CRCPNT] 3K ¥ 5 1 Al [ 2
CRC %5 B 1t 5r 8 ik f2 Mk 8 i .

31.5.4 CRC_BEG (0x4024)

oA 7 6 | 5 [ 4 [ 3 [ 2 [ 1 | o
445 RSV CRC_BEG
eyt - R/W R/W R/W R/W R/W R/W R/W
SAH - 0 0 0 0 0 0 0
YA ZHR iR
(7] RSV {551
B #1115 CRC [ ROM 48 X
[6:0] CRC_BEG | f5: 4n% CRC_BEG [P{E A& 1, WIHZNITH CRC Mk aftiblfy 1%128 = 128, 5P
R M AN X — AN G
31.5.5 CRC_CNT (0x4025)
fir 7 6 | 5 [ 4 [ 3 [ 2 [ 1 | o
L2 FR RSV CRC CNT
eyt - R/W R/W R/W R/W R/W R/W R/W
HEAiE - 0 0 0 0 0 0 0
VA 2R ik
(7] RSV {#e5
H 3l CRC 115 b X i #2 &
[6:0] CRC CNT | Mfi%E X 7 FZE 4+ CRC {H[F) ROM Joi X [l fmA% &, did th{f AT e 52 B 3h CRC it

S AR IX
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32 {FRIRTU

32.1 {RERER E N

P RRME T =R AR B, FRURIRENR. 8

(EIEFEA A TR,
FANTAEARE N B TAR S OLR S5 U 32-1 FoR:

% 32-1 DIFERE

i ¢ B % #7-4% PCON[IDLE]fI PCON[STOP](]

FHLYRAE S b P e B YR ThetEae
1w B Ll e s, HABE A TAE NA DIFEEm, YERE S UT
CPU W Bh i B s, HATHREME R SC B T | (LA h b
FEAL 1B, tEIEHIAL e, B Eh s e A1 Reset/Debug & | THEEAE, PERERIE
1=, A
Flash VEREHENR . U b Lg%, @fﬁﬁ%ﬁ%ﬂ
HEIE MCU B N R AE E N AR AT, AR EE’EFEJE{Jc ’ PEEIRAG, MEGE T
ADC. FOC. MEAMHEATEN. BT 4hif Reset/Debug & o
T s 5 1 o G g
VE: SR NBERRAE S @A 3 £ iER].
PCON = 0x02;
_nop_();
_nop_();
_hop_();
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32.2 (KRR F 17
32.2.1 PCON(0x87)

L 7 | 6 5 4 3 2 1 0
L RSV GF3 GF2 GF1 RSV STOP IDLE
Byt - - R/W R/W R/W - R/W R/W

EAiE - - 0 0 0 - 0 0

AL B ik
[7:6] RSV R

(5] GF3 HHbRENL 3

[4] GF2 HHbRENL 2

(3] GF1 AR EAL 1

[2] RSV ]

[1] STOP B AEE At NBEARAE S, MR fS B R B 307 0

(0] IDLE B AES NIV, MR fS B R B 307 0

etz PCON[STOP:IDLE]:

00: 1EH
01: FFHL
1X: HEAR
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33 KEBRIP

33.1 fREBRIPEN

SRR Flash 2t o 77, TR Z 7 AR B sz BRI P 4. 24
Flash $in& e, HfE ok, A agild i1 CRC KRAxs LU P 15— 2.

33.2 (XEB{RIPIE(EIRER

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
" BHS| X @ | B R|EE/E | @ sme VRee| Qe oo d

B @ | B8 Targets ﬁ’?-eb@

Project O TR N PP _mm
Options for Target T, t1' dop il
[& Cordic.c i Opfions for Targer Targe X Foxos
B2-&3 TIm Device I Target I Output I I.istingl User I c51 I A51 ] LX51 Locate l LX51 lis Utilitiul :"x;':
¥ DRV. 0x01
i E]D e C Use Simulator Settings | @ Use: |Fortior C51 FICE Driver Settings
@[3 TIM1.c ; g
™ Limt Speed to Real-Time
[ Apce —r — || oxso
B[ CMP.c ¥ Load Application at Startup ¥ Runto main( [V Load Application at Startup ™ Runto main() 0x04
[ GPIO.c Intialization File: Intialization File: f::'
interrupt.c I _I Ed I I _l Edit I S
(] E] MotorContrl, Restore Debug Session Settings ~Restors Debug Session Setings SR AARRAARS
it () HAlLc ¥ Breakpoints % Toobox ¥ Breakpoints ¥ Toobox
2-& DMA [¥ Watch Windows & Pefformance Analyzer ¥ Watch Windows
- [#) DMA.c ¥ Memory Display ¥ Memory Display
B-&3 TIM2 : J
& [# TIM2.c
@7 UART CPU DLL: Parameter: Driver DLL: Parameter:
= S8051.0LL -pFUBS15 S8051.0LL pFUBS15
&3 VREF | | | | DR + SCAT.
- [¥) VREF.c IDR + SCAT_
=-&3 SYSTICK IDR + SCAT_
? T Dialog DLL: Parameter: Dialog DLL: Parameter: DR + SCAT_
& Project [—esm“ O IDCYG.DLL IoFU6815 ITCYG.DLL IpFUS815
Build Output i
0K | Cancel | Defaults | Help l

33-1 AU Ry A E
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FU6815 Register Config

Cache Options————
[~ CacheData
L [~ Cache Xdata
ﬂ [~ Cache Code
LVD Setting
[¥ LYD Enable [~ LWV Interrupt En
LVR Config——— ~LVW Config
o 3.0 = 7y sy
L" 3.5v (¢ 3.8V L" 9y € 10v
OK

[V Encrpt Enable

Full Encrypt

[~ Watch-dog Enable
[V FICEK_MOD

[~ VCC Mode

_ G|

Kl 33-2 AU R ARy

LA
97 8051 £ R T B, 4iikniit A Target Options H1Ifi%#% Debug Wi+, %M LK

1.

33-1 it ATiE S, FF i Settings #EA T —

DE;

WK 33-2 Positris It E, S OK. REHIF LRI T, 53] BIN U Ifbes

31| Flash J& B A& SRS TR IORCR
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34 (EpicHR

%S FEBHANE AXMBEH | BITE

V1.0 | WIGERRA 2021/09/17 | Jeit

V1.1 | 840 Fues1sql /5 & 2022/05/19 | &3

B 1. 1 REE R R4 R A A
&4 29. 1. 3 ELE 8% CMPS FvEdiR
V1.2 | 5.2 %, B4R 5-2 &= HEARHE 2022/08/29 | 434

20 N 2 SV AR AR AL

1. 25 25 TU 0 Flash B]4&FR R B4

2. % 54 TWE 55 Pre-driver 10 HL A & H T

FU6865Q/FU6865Q1 [R &

3. B 64 T LIN o st By

4. MR 14. 1.8, 14.2.72 }% 23. 3.2 &3¢ ADC i@iE 14 HIAHSE

i

5. /&4 166 71 14. 2.1 FOC_CRO (0x409F) UCSEL A RSV

6. 1517 14.2.57, 14.2.58, 15.3.13 & 15.3.15 EYiREHHG

V1.3 | 2tk 2022/11/08 | 4 kutg

7. %% 196 W5 % 206 UL CMP_CRI[HALLSEL] A

HALL CR[HALLSEL]

8. & 15.2.2 #= ¥ TIML CRO[CFLT] Ay TIM1 CRO[TICFLT] .

TIML CRO[FORC]A TIM1 CRO[T1FORC]

9. 1B ER 224 TU AT 5 I8 I AN I YR A DU AE

10. 17. 1. 1 A0l 5515 IR AV B

11. &1T55 270 Bi 22. 3. 17 PH-SEL1(0x404D) Timer3 LG4

12. #% etk

1. 7F 1. 4 RGHEEIE D TSD

2. 7F 2 B JHISE SLEE AT GPTO P4. 1 AT FC & 4B I INTO/INT1 %y
N, P4.4 BEhD GPTO H&hnvI B & /S h BT INT1 %\, P4. 6 3E /0
GPTO 34l Bic B A5 - W INT1 F A

3AB5. 3 GPTO ML REME A TR LY 1) 8-16V it HE T Gate Driver
10 W H B H R YE

4. 3891 5. 4 Gate Driver 10 HLA 45

5. BIN 5. 738 5-9 2% Bk BRI (& 5 FU6815Q1/ FU685Q1)

6. H4M1 5. 10 0SC H/ RS 5-13 2022/11/15 | JSete

7 A& 5. 12 LDO HARFPETE T N0 LDO [ & S FE A vee Ya

8. {5 13. 2. 3 B PFC_CR1/UDC_UKMINH (0x40F2) yER:Fg 4

9. 504 22. 2. 2. 1 FE15 AMP1 @A 0 & AMP_CR[AMPIEN] = 1M
AMP_CRO[AMPIEN] = 1

10. £ 22. 3.7 P1_AN 10 %77 2% 0x4050 340 HDIO

11.22.3.16 PH-SEL (0x404C) XOE ¥hnE fizhée

12. #& bR e

1. JHBR LIN Z)6E;

2. MHER 11 FRHEETIRG SN

3. % 5-5 Gate Driver I0 B/ G&EH T FU6815Q1/

FU6815L) far i b7 FLiE B WAL 25 AR 4 P1ANTHDIO] = 1

2023/02/07 | Jefutk
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4. 3R 510 IBHEBOK S AR PERS INIZ USRS 2

5. ZFAESLEEXT: 1.5.4 XSFR. 15.3.25 TIMI  KFMAX
(0x4092) .+ 15.3.26 TIML__KFMIN (0x4093). 7.5.2 IPO
(0xB8). 7.5.3 IP1 (0xCO). 7.5.4 IP2 (0xC8). 7.5.5
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