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12.2.6 PI_UKMAX (OXFA; OXF5) .ooovoooeeeeeeeoeseesssesssesesssssssssesssessssssssessssssesssssssssssssssssssesssssessnns 159
12.2.7 PL_UKMIN (OXFB5 OXF7) cooorveoeereeeeeeoeseesssesssesesssssssssesssessssssssassasssssssssssssssssssssssssssssnnssas 159

13 LPF c.voveeueuetetseesesessassesesss s sesesssssess s ses et s s sesesns e st s ssse st s s st eessaese s s s e bt es s s e s e s s aeseens e aetenesaeaes 160
131 LPF FEVETEI oottt 160
132 LPF B AT oot see st e ettt s ettt en et 160
13.2.1 PI_LPF_CR (OXFD) orrvveveereeeeeeeeeesesssssesssess s sssssss s sasessessses s sssssssnssnsssnssssssnssssnssns 160
13.2.2 LPF_K (OXDD) ooooeeoeeeceeeseeseeseeeseeessssssss s ssessssssssssssssessssesssessssssssssssssssssesssessessssessas 160
13.2.3 LPF_X (OXDE, OXDF) woooveeiceeeeeeeeseesseesssesseesessssssssssesssesessssssessassssssssssssssssssssssessssenens 160
1324 LPF_Y (OXEB, OXE7) wovooreeceeceeeeeessesssssssssssssssssssssssssssssssssssnsssssssssssssssnssssssssssssssnssns 161
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14 SIVIDU ...vveeeeeeeeeeueesessesessessesesssssasesessssesesssssssessesessessesessesseseseseasessessssessssessessssessessssessesessessssens 162
141 SIMIDU P <ot et e et et e e e e seeeseeeeeeeeeeeeeeeeeeeeeeeee et et et eeeeeeae e eneaneeeneeeeaeeneees 162
14.2 SIMIDU I BETIEIH et ee et e ettt e e e s seeeseseeeeeeeeseeeeeeeeeeeseeeeeeeseseseeasseessseeeseseseseneees 162
18,2 L B T T oo et e et et et e et e e e e et e e e e e e e eae e e e et e e e e et e s et et et et aeererareranaes 162
1422 I LERTEFE 1 AT 16 G B B T oo e et eeeseeeeeeeeeeeenes 163
18.2.3 16 T BF G TIE oo e et et et et ettt ee e e e s e e et seeeseeeseeeeeeeeeeeeeee et eeatetaeeeeeaeanaeaes 163
18,28 16 T T BT T TIE <o e et et e e e e e e e e s s s s es s s s e seseseseeesasseseseseeeeesesesesereneeeraresenaes 163
14.2.5 32 A0 /16 A R T I T T2 oot e s e e e eeeeeeeeeeee et eseeeeeeasenenes 163
1.2 B T T oo ettt e e ettt ettt e e et e eeeeeeeeeeeeeeeeeeeeeeeen et et eteeeeeeareranaes 164
14.2.7 MAFRIETIL(SIN/COS THEL) corveeeeeeeeeeeee et s s s sn s eeneees 164
LA.2.8 S I T BRI ettt ettt et e et e et e et e e et e e e e e et e e et eeeeeee e e e e eue et eeeeeeeee et eaeanenas 165
L.2.9 Pl e e e e e v ee v et e s e e s e e s e e e e e e e s e e e s e e e e e e e s e e e s e e e s e e e e s e s e e s e e ee e er s ees e eernaerneerenanes 166
1.3 T T oo e e oo e e ettt ettt ettt et e e e et et et et e s et et et et et et et et et eeee e e s e nan e eeee s e e eeaenn 168
14.3. 1 MDU_CR COXCL)  woeeeeeeeeeeeeeeeseeseeseeeeeee s eseseesseseeesseeseesessessesssessesseesaeseeseseessseeseeseesessessessenens 168
14.3.2 TIM234_CTRL COXA0FL) oo eeeeeeeseeseees e esessesseseeesseeseesaeseeseseessseeseeseesessessessenens 168
14.3.3 MULO_MA (OX03C8, 0X03CO).....eereeeeeeeeeeseeeeeeeeesseseesseeeeseseessesssssssesessesseesesssessassesssessessesens 169
14.3.4 MULO_MB (OXO3CA, OXO3CB) «.erveeeeeeeeeeeeeeseesseseeseeeseeesessessessesssessssaesessessessesesesseesessessessenens 170
14.3.5 MULO_MC (OX03CC, OX03CD, OXO3CE, OXO3CE) c...vrveeevererrereereeseeeeeesessessessesesessessessessessenens 170
14.3.6 MULL_MA (OX03C0, OXO3CL) ... veeeeeeeeeeeeseeeeeeeeeseessessesseeseessessseseessessesseeseessessassessesssesseeens 171
14.3.7 MULL_MB (OX03C2, OX03C3) ..errvreeeeeeeeeeeeseesseseesseeseessessessesseessessesaesessessessesesesseesessessessenens 171
14.3.8 MULL_MC (OX03C4, OX03C5, OX03CE, OXO3CT) cervrveeeerererrereeseeseeeeeeesesseseessesesesseesessessessenens 171
14.3.9 MUL2_MA (OX0370, OX037L) .vrveeeeeeeeeeeeseeseeseeessessessesseseseessesssesssssessessessesssessessssssessesseeens 172
14.3.10 MUL2_MB (OX0372, 0X0373) cverveeeeeeeeeeeeeeeseessessesseesessessessessesssessssaesessessessesesessssessessessenens 172
14.3.11 MUL2_MC (0X0374, 0X0375, OX0376, OX0377)..eeveeeeeeerrerrereeseeseeeeeeesssessessesesessesessessessenens 172
14.3.12 MUL3_MA (OX0368, OX0369) .....veveeeeeeeeseeseeeeeeseeseesesssesssessessesssssssessesssesesssessassssssesssessesens 173
14.3.13 MUL3_MB (OX036A, OX036B).......veeveeeeeeeeseeseeseeseesseesessessessesessssesesessessessesesessesssessessenens 173
14.3.14 MUL3_MC (OX036C, OX036D, OXO36E, OXO3EF) w....verveverrerrereerereeeeeesessesseseeseseesessessessessenens 174
14.3.15 DIVO_DA (0X03B4, 0X03B5, OX03B6, OX03B7) . ..vrveeeeeveeereeseeeeseseeseesseseeeseessessessessesssessesens 174
14.3.16 DIVO_DB (0X03BS, 0X03BO).......ovueeeeeeeeereeeeseessesseseesseesessessessesessssesesessessesssseseeseesessessessenens 175
14.3.17 DIVO_DQ (0x03BA, OX03BB, 0X03BC, OXO3BD) ....e.veeveeverreeereeereeeeesessesseseeseseeseesessessessenens 175
14.3.18 DIVO_DR (OXO3BE, OXO3BF) .....vueeeeeeeeeeeeseeseeeeeeseeseeseesssesseessesssssssssessessssesesssessesssesssessessesens 175
14.3.19 DIV1_DA (0X03A8, OX03A9, OXO3AA, OX03AB) ... ..veeeevererrereererreeeeeeesssessesseseeessssessessessenens 176
14.3.20 DIV1_DB (OXO3AC, OXO3AD) . e veeeeeeeeeeeeeeeseesseseesesesessessessessseesesssssesessessesssseseeseesessessessenens 176
14.3.21 DIV1_DQ (OXO3AE, OXO3AF, OX03B0, OXO3BL) w.euvrveeeeeeeeeeseeeeeeeeeseeseeseseseessesseseseseeseesseenns 177

V1.6

10 www.fortiortech.com



Fortior Tech

& BB
/" e FU6812x2 61x2 62
14.3.22 DIV1_DR (0X03B2, OX03B3)...cccutieeeiriieeeiiieeeirteeeestreeeenstreesssssasessasasssssssesesssssesessssessssnseneens 177
14.3.23 DIV2_DA (0x035C, OX035D, OX035E, OXO35F) .....veveeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeeeeeeseseseseeeneenenseens 177
14.3.24 DIV2_DB (0X0360, OX0361) .....vvveeeeeeeeeeeeeeeeeeeeeeseeseeeeeseeesesseeseseeeseseseseseseseseseseseseesesseens 178
14.3.25 DIV2_DQ (0x0362, 00363, 0X0364, OX0365) .....cccecrreeeeiuirreeiirreeeeireeeeeinreeeesiseesessssseesansseeens 178
14.3.26 DIV2_DR (0X0366, OX0367) ...vveveeeeeeeeeeeeeeeeeeeeeeeeeeeseeeseeseeseeesessssseeesesessssseseseesesesesesesesesssens 179
14.3.27 DIV3_DA (0x0350, 0X0351, 0X0352, OX0353) ...veeeeirreeeeirreeeeiireeeeireeeeensreeeesseesesssrenesssssenens 179
14.3.28 DIV3_DB (0X0354, OX0355) ....ccuureeeeirieeeeireeeeiirreeeesitreeeessreeessassesesssesssesssesesssssssesssesessnssneens 180
14.3.29 DIV3_DQ (0x0356, 00357, 0X0358, OX0359) .....ccevvvreieiirrereeirreeeeireeeeensreeeesreeseessreeeesnsseeens 180
14.3.30 DIV3_DR (OX035A, OX035B) .....cvovveiiiiiiissessessessseseesesesssssssssssssssesssssssssssssssssssssssssssens 180
14.3.31 SCATO_COS (0X0346, OX0347) ..vveeeeerieeeeiieeeeeitieeeesitreeeesttaeeesssseeeessaeseesssaeesssssesessnsaseesnssenens 181
14.3.32 SCATO_SIN (0OX0348, O0X0349)......eieiuieeiuieeiieeeiteeestteesteesteessteeessreessseessseessesessesessseesssesssesans 181
14.3.33 SCATO_THE (OX034A, OXO3BAB) ...uvveieeireee ettt ectree ettt et e e bre e e esbae e e e etae e e eebbe e e e sbbeeeeenrees 181
14.3.34 SCATO_RES1 (OX034C, OX034D) ..eeeeciieeeeiieeeeeiieeeecttee e esttee e eetteeeesataeseentaeeesnseeesensaeeesnseeens 182
14.3.35 SCATO_RES2 (OX034E, OXO03AF) ...eeecuieeieieecieeeteeeteeestteessteessteeeteeessseessseesnsesensneessseesssessnsesans 182
14.3.36 SCAT1_COS (0X033C, OX033D) ...ueiecureeiureerieeeiteeeereesereessreessseeesreessseessseessesessnsessssesssessnsesans 182
14.3.37 SCATL_SIN (OX033E, OX033F) ...uuiiieeiiieieeiiieeceiieeeectte e e esttee e e stteeeesarae e e eenbaeeesnaeeessntaeeeenreeens 183
14.3.38 SCAT1_THE (OX0340, OX03B4L)....uveeiieiieee ettt ettt e et eeb e e e e eabae e e eetbee e e ebaeeeeeares 183
14.3.39 SCAT1_RES1 (OX0342, OX03B43) ..cvveeeecreeeeeeteee ettt eeetree e eetre e e eetbae e e eabae e e esabeeeesbeeeesenraeeenans 183
14.3.40 SCAT1_RES2 (OX0344, OX0345) ...eeeeitieeeeiiieeeeireeeeeitteeeestteeeesitreeeesraeseennraeessnsseeessntaneesnsseeens 183
14.3.41 SCAT2_COS (0X0332, OX0333) ..vreeieiirieeeeiree e ettt e e eetree e et e e e eaba e e e e eab e e e e sbre e e e eabae e e erbeeeenarees 184
14.3.42 SCAT2_SIN (OX0334, OX0335)...uueiiecrieeieiireeeeetreeeeiitreeeesteeeeesareeeeestreeeesbaeseesabaeeesasbeeessnsreeens 184
14.3.43 SCAT2_THE (0X0336, OX0337)...uveeeeirieeeeiieeeeeitieeeesitreeeestteeeesisseeeesasaesesnareeeessssesesssesessnsseeens 184
14.3.44 SCAT2_RES1 (OX0338, OX0339) ....uvveiieirreieeireeeeeitree e et e e eebre e e estbeeeeeeabeeeeesabeeeesbaeeesenraeeenans 185
14.3.45 SCAT2_RES2 (OX033A, OX033B)....uvveiieirreieeirieeeeitreeeeeitreeeeetaeeeestbeeeeesabeeeessabeseesbseeesenreeeenans 185
14.3.46 SCAT3_COS (0X0328, 0X0329) ...vveeeirrreeeiireeeeeirreeeeitreeeesreeeesisreeeesraeeesssraeessassesesssaeessnssenens 185
14.3.47 SCAT3_SIN (OXO032A, OX032B) ..vveeeeerieeieireeeeeitee e eettee e eetee e et e e e e stre e e esbae s e eeabaesesenbaeeesrreeeas 186
14.3.48 SCAT3_THE (0 E P A SR 00 1 771 5 ) SRR 186
14.3.49 SCAT3_RES1 (OX032E, OXO32F) ..veeeeireeieeireeeeeireeeeiteeeeestteeeessreeeesraesessssesessnssesessnsanessnssenens 186
14.3.50 SCAT3_RES2 (OX0330, OX033L) ..cuerieieiirie e ceeitee e et e et e et ae e e erabee e eesabeseesbaeeesenbaeeenans 187
14.3.51 LPFO_K (0] T 00T == ) O PRROP 187
14.3.52 LPFO_X (OXO3FA OXO3FB) ....uvvveeeeeeeeeeeeeeeeeeteee e e e eteee e esesessseee e s s sssseseseeseseseseseseensseens 187
14.3.53 LPFO_Y (OXO3FC, OXO3FD, OXO3FE, OXO3FF) ...eiciiuveieeirreeeeireeecesireeecetreeeeenree s eenareeeesrreeeeennees 188
14.3.54 LPF1_K (0 0] O TR 0D (0 LT = 1 SRR 188
14.3.55 LPF1_X (OX03F2, OX03F3) ..eoeeeeeeeeeeeeeeeeeeeeeeeeeeee e e eeeeeeseeeeseseseseseeeesesessseseneessssesesesenesseens 188
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14.3.56 LPF1_Y (0x03F4, OX03F5, OX03F6, OXO3F7) ..cccuieieeciieeeeciieeeectieeeectae e e eiteeeesnae e e esnrae e e enanea s 189
14.3.57 LPF2_K (OX03A0, OXO3AL) ..eeeiveeteeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeseeeeeeseeeeeeseesasenessesesssseesesesasssesssnesenas 189
14.3.58 LPF2_X (OX03A2, OX03A3) ...eeeeeeeeeeeeeeeeeeeeeeeee e eeeseeeeeseeeeesseeseseeeeseseseseseeeesesesesesesenesseens 190
14.3.59 LPF2_Y (0x03A4, 0X03A5, 0X03A6, OXO3AT) . ..vveieeiiieeeeiieeeectieeeecreeeeeenteeeesraeessnnraeeseneneans 190
14.3.60 LPF3_K (0X0398, 0X0399) .....vvveveeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeseeeesessseseseseesesssesesessesesssesesesenesseens 190
14.3.61 LPF3_X (OX039A, OX039B) .....vvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeseeesesseeseseeeesessseseseseesesesesesesesasseens 191
14.3.62 LPF3_Y (0x039C, 0x039D, OX039E, OX039F) .....uieieeciieeeeieeeectteeeecitee e e enree e esrae e e enrae e e enenee s 191
14.3.63 PI0_KP (OX03EQ, OXOBEL) ..eovveeeeeeeeeeeeeeeeeeeeeeee e eeeeseeeeeeeeeeeeseseseseseeseseseseseseesesesesesesesesseens 192
14.3.64 PI0_EK1 (OX03E2, OX03E3) ...uveeecveeereieeiieesieeeteeestreeseseessteesseeesseessseesssessnsesssesensssesssesssessns 192
14.3.65 PI0_EK (OXO3E4, OXO3ED) ...uveeeeuieeeeiiieeeeireeeeeitteeeestteeeennseeeessseeessnsaesesnssasessnssesessssesessnssenens 192
14.3.66 PI0_KI (OXO3EB, OXO3ET) ..veeeieeerieeeieeiteesieeesteeeseteesnteessreesteeeseeessseessseesnsessnsesesssesssessnsesans 193
14.3.67 PI0_UKH (OX03E8, OX03ED) ....eeecureeiuieeiureeiieeeieeesereesureessreesteeeseeessseessseesnsessssesensssesssessnsessns 193
14.3.68 PI0_UKL (OXO3EA, OXO3EB) ..ecccvveeeeiiieeeeirieeeeiieeeestteeeestteeeesssaeeesnraeseessaeessssesessssesessnssneens 193
14.3.69 PI0_UKMAX (OXO3EC, OXO3ED) .cccuveeeeeireeeeeireeeecree e e eeitee e eeetreeeeebaeeeestbeeeesnabeeeesbseeesenraeeeenns 193
14.3.70 PI0_UKMIN (OXOBEE, OXOBEF) ..uvveiieureeeeerreeeeireeeeesireeeeeitreeeeeteeeeeeareeeeeareeeesnbaesessaraeesensreeens 194
14.3.71 PI1_KP (OX03DO0, OX03D 1) ...eeiieuieeeeiiieeeeireeeeeiteeeeetteeeesttaeeesssaeeesasaeseensaeessnsaessssnsanessnseeeens 194
14.3.72 PI1_EK1 (OX03D2, OX03D3) .oicevreeeeirreeeeeteeeeeitreeeeetreeeeetaeeeeestaeeeestreeeesbreeseesbaeeeensreeeeasreeees 194
14.3.73 PI1_EK (OXO3DA, OX03D5) ceciuvviieeiirieeeeireeeceitree e eetee e e etree e eeetbe e e eebae e e eetbaeeesbbeeesenbaeeesanreeeeanns 195
14.3.74 PI1_KI(OX03D6, OX03D7) c..ureeeieureeeeiiieeeeireeeeeitteeeesteeeeessteeeesassesessasassesnssasessssesessssesessnssenens 195
14.3.75 PI1_UKH (OXO3D8, OX03D9) ...uvviiiirrieeiiiieeeeitee e et e e estre e eeeateeeeesareeeeebreeesesbeeeesbreeeeenbeeeennns 195
14.3.76 PI11_UKL (OXO3DA, OXO3DB) .ecevveeeeerreeeeeiree e et e e et e eetree e e eebbe e e eetre e e eeabeeeesbaeeesesbaeeesnreeens 196
14.3.77 PI1_UKMAX (OX03DC, OX03DD) ..eeeecuvreieeiiiieeeeiieeeeiireeeestteeeeeitreeessabaeseennreeeesssesessnsaneesnsseeens 196
14.3.78 PI1_UKMIN (OXO3DE, OXO3DF) .uvviiiiireeeeerieeeeeiteeeceiree e et e e eetee e eeeatee e eeabeeeeenbaeeeeeareeeeenrreeees 196
14.3.79 P12_KP (OX0388, DX0389) .....uveieeiureeeeiirreeeeiirreeeeeiteeeeeetreeeeetreeeestbeeeeestteeessateeeesasbesesaseeeesansees 197
14.3.80 P12_EKL (OX038A, DX038B)...cccccurereeirieeeeiireeeeeireeeestreeeestreeeesisseeessaseesesnsseeesssssesessssesessnssesens 197
14.3.81 PI2_EK (OXO38C, OX038D).cccccuvreeeeiureeeeeiirieeeeitreeeeeteeeeesbeeeessabeeeeeabeeeeeesteseessbbeseesbaeeesssrenessnns 197
14.3.82 P12_KI (OXO38E, OXO38F) ....uvveeieeireeeeeitreeeceitteeeeetreeeesteeeeesateeeeebbeeeesabeesesastaeeeesteseesseeseesnrens 198
14.3.83 P12_UKH (0X0390, OX0391) ..eccicureieeiiieeeeireeeeeireeeeetreeeestteeeeeareeeesaraesesareeessnsaesessssaeesesseeens 198
14.3.84 P12_UKL (OX0392, OX0393) ..eiiieurieeeeteee ettt e ettt e eetre e et e e e esbt e e e esabae e eeateeseeabaeeeenabeeeeerreeeas 198
14.3.85 PI12_MAX (OX0394, OX0395) ...uvreieiirieeeecteee ettt cette e e e et e et e e e ebb e e e ebbe e e eebae s e e earaeeeeareeees 198
14.3.86 P12_MIN (0X0396, OX0397) ..eeeecureeeeirreeeeireeeeeitreeeesiteeeeestteeeesisseeessaraeeeensreeessssesessssesesansseeens 199
14.3.87 PI3_KP (OX0378, OX0379) ...uuveieieiireie ettt e eeteee e eettee e et e e e ebae s e eeabe e e e ebbe e e esateeeeestaeeeeabeeeesnarees 199
14.3.88 PI3_EK1 (OXO37A, OXOB7B)eeiieeeieeeetiee ettt eettee e eettee et e e eeat e e et e e e sbee e s eeabaeeeeabeeeeennaeeees 199
14.3.89 PI3_EK (OX037C, OXO37D)...ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeseeseeseeeeseseesseseeeesesesesesessesesssesesesenesseens 200
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14.3.90 PI3_KI (OX037E, OXO37F) w..ocvvoveereerecessassessesssesssses s ssssasssssssssesssssssssssssessssssssssssssssssssannes 200
14.3.91 PI3_UKH (0X0380, OX0381L) .......eecverreerrerersesseessssesssanssessessssssssssssssssssssssssssssssesssssssssssenss 200
14.3.92 PI3_UKL (0X0382, OX0383).......ovucverreerreeeaesesiesssseessasssessesssesssssssssssssssssssssssssssssssssesssssenns 201
14.3.93 PI3_UKMAX (OX0384, OX0385)........cvurrerreeerresreresssssnsessssssssssssesssssssssssssssssssssssssassssssssennes 201
14.3.94 PI3_UKMIN (OX0386, OX0387) .....ooovvrrverreererriesssssesssensssssessssssssssssssssssssssssssssesssssssssssenns 201

15 FOC c.vvevirereeessssssssesesesesssesesssssssssssssssesesesesssnsssssnsssnssssssssesesesssssesesesnsnsnsssnssssesesssesnsnsesnsnsnsnsnes 203
15,1 FOC T oottt sttt a st a s e st s s s st ssensesaes 203
15.1.0 FOC AT 1ttt sttt sttt bbb b s s 203
15.1.2 BB oo sttt s s 203
15,13 PUEERIER oottt sttt st a ettt sttt 204
15,04 ABFRIEIIL oottt ettt 204
15.1.5 SVPWM ...ooooeoeeceo e ees s ss s ss s s ssnss s es s s s sssssses s sses e sssnsasssnseas 206
15,16 LT 1ottt ettt 208
R A = 1 =TT 208
15.1.8 HELILFEL R TR oottt sttt n s 208
15.1.9 FHTERRIR oot 210
15.1.20 FEHLSZET B E oottt 213
15,100 FG BT HE T ottt n s 214
15.2 FOC ZF TR cvveerreersietisie st ssste st st s st bttt bbbt bbbttt st s st 215
15.2.1 FOC_CR1 (OXA0AD) .ooveeeeeeeeeeeeeses e sessesssesssssesss s s ssssssssss s sessassssssssssss s sassssssssssnsnnes 215
15.2.2 FOC_CR2 (OXA0AL) woooeeeeeeeeeeeeesee e ssssses s sass s s s ssessan s st sassasssessnnsees 215
15.2.3 FOC_TSMIN (OXA0A2) ...ocoorvorveecveeesieseseseesssesses s sssses s ssssss s ssss s sess s 216
15.2.4 FOC_TGLI (OXA0A3) oovuieeeeeeeeeeeesee e sesesssessssses s sasssss s ses s s sasssassss s sessessasssesssssnnes 216
15.2.5 FOC_TBLO (OXA0AA) ...ouveeeeeeeeeeeeeee e sassses s sass s ss s s ssas s sssassassssnsensnes 217
15.2.6 FOC_TRGDLY (OXA0AS5) ...oocoveveeeeeeeseeessseseessessessessssssessessssssssssssssssssssssssssssssesesssessassenns 217
15.2.7 FOC_CSO (OXA0AB, OXAOAT) ..oooeoeeeeeeereeeeseeeeeeeessessssessssssssses s sssassasssssssssessessassssssssessanes 217
15.2.8 FOC__RTHESTEP (OX40A8, OXA0AD).........overeerreeeerssnssissesssissesssssssssssssssssssssssssssssssssesssenss 218
15.2.9 FOC_RTHEACC (OX40AA, OXA0AB) ...o.oouvveiveeeeeeeeesenessseessssssssessssssesssssessaes s e sessss e, 218
15.2.10 FOC_RTHECNT (OXA0AC) .orouoeeeceeeeeeeeseeeeseeessseessessssassesssssses s sessassassssssssses s sassssssssssssnes 219
15.2.11 FOC_THECOR (OX40AD) BLDC FEFH wo.ouieeecececeeeee ettt 219
15.2.12 FOC_THECOMP (OX40AE, OXA0AF).......c.ovvrrereaeeesinssessesssssasssesssssesssssssssesssessesssssssssenns 219
15.2.13 FOC_DMAX (OX40B05 OXA0BL) ..oovueveeieeecerceeciessesseeseesssssessesssssesssssssssssessessessssssssssnsnnes 220
15.2.14 FOC_DMIN (OX40B2, OXA0B3) ...ovvuveeeeereceecsassansessessssssessesssssssssssssssssessssessassssssssanes 220
15.2.15 FOC_QMAX (OX40B4, OXA0BS5) ..oovuveeeeeererceecsesseesaeseesssssessessessaessessasssss s sessasssssssnsanes 220
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15.2.16 FOC_QMIN COXAOBE ; OXAOBT)  eeeeeeeeeeeeeeee e e e e e e e e e e eeeeaeeeeeeeeesrreeaeeesassssneesesssesaassnnnees 221
15.2.17 FOC__UD COXAOB8,; OXAOBO) eeeieeee e e eeeeeeeeeeeeeeesaeeereeeessssssaeseeaesesssssassereeeeesssssssseaees 221
15.2.18 FOC__UQ (OX40BA, OXA0BB) ..ccviveviicieeteiteeeteeeteeeteesteeeteesteesteesreesteesteestessteestessressressreens 221
15.2.19 FOC__ID COXAOBC ) OXAOBD ) cevveeeeeeeeeeeeeeeee e e e e e e ettt e e e e e e e aeeesreeaaeesssaasaeeeeeessesssaneeaaeeen 222
15.2.20 FOC__1Q, (OXA0BE, OXAOBE) .voicviieieiieeticeteeete et eeteesteeeteesteesteesbeesteesteesbeesbeesbeesbeesressreens 222
15.2.21 FOC__IBET (OX40C0, OXA0CL) .ocviieriiieiireietieeteeeteeeteesteeeteesteesteesteesteesseesressbeestessressressreeas 223
15.2.22 FOC__VBET COXA0C2, OXAOC3 ) oo e e e e e e e e et e e e e e s e e eeraaeeeeeesseessaeesassesaaaes 223
15.2.23 FOC__VALP (OX40C4, OXA0C5) .ooiiiiciiiteetieeteeeteeeteesteeeteesteesteesreesteesreesteesbeestessressressreens 223
15.2.24 FOC__IC COXAOCE s OXAOCT ) e eee e e e e e e e e e et eeeeesessasseaeeeesesssssssereeeesssssassseneeeaseeas 224
15.2.25FOC__IB COXAOC8, OXAOC)  ooeeeeeeeeeeeeeceee e et e e et e e e e e e e e e treeeeeeseeeastaeeeeeeesessssaeeeaesssaaaes 224
15.2.26 FOC__IA COXAOCA, OXAOCB)  ciiieeeeeeeeee e e e e e e e e e esaaeereeeeesessaesreeeeeesssssssssseessessssasssereees 224
15.2.27 FOC__THETA (OXAOCC s OXAOCD ) eiieeeeeeeee e e e e e e e e e e e e e e e teeaeesessaasereeessesssasseneeeeeeees 225
15.2.28 FOC__ETHETA COXAOCE, OXAOCE)  oooeieeeeeeeeeeeeee e e e e e e e e e e e e e e e etree e e e e e e seeeraaeeeaeeesenranees 225
15.2.29 FOC__EALP (OXAODO, OXAODIL)  ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeteeeeeessasassseneesesessasaseneeessessasanes 226
15.2.30 FOC__EBET (OXAOD2 5 OXAOD3) oot eeeeeeeeee e e e e eeseeeteeeeesssasassseaeeeesessasaseneeessessanaes 226
15.2.31 FOC__EOME COXAODA,; OXAODS )  ooeeeeeeeeeeeee e e e e e e e e et e e e e e e e e e e raeeaeeeeseesraaeeaaeen 226
15.2.32 FOC__ESQU (OXAODE ;s OXAODT ) e eeeeeeee e e e e eeee et teeeesesssaesssereesesssssasssneeseessananes 227
15.2.33 FOC__POW (OXAOD8, OXAODO ) ciiieeeeeeeee e ee et e e e e e e e e e e e erteeeeeesssaasareeeessssasssrseesesssssaanes 227
15.2.34 FOC_EKP (0x4074, 0x4075) BLDC ;%}fﬁ ......................................................................... 227
15.2.35 FOC_EKI (0x4076, 0x4077) BLDC ;QFH .......................................................................... 228
15.2.36 FOC_EBMFK (0x407C, 0x407D) BLDC ;QFH .................................................................... 228
15.2.37 FOC_KSLIDE (0x4078, 0x4079) BLDC é%}fﬁ .................................................................... 229
15.2.38 FOC_EKLPFMIN (0x407A, 0x407B) BLDC ;Q)EH .............................................................. 229
15.2.39 FOC_OMEKLPF COXAOTE s OXADTE ) eeeeeeeeeeeee e e e e e ee e e e e e e e e e eeteeeeeesessesseaeeeeesssssssreeeseeeean 229
15.2.40 FOC_FBASE (0x4080, OXA08L)  eeeeeeeeeeeeeceeeeeeeeeeeeeeteeeseereeesaaeeeeesaeeesesareeessseeesssnsseeeesanes 230
15.2.41 FOC_EFREQACC (0x4082, 0x4083) BLDC %Fﬁ .............................................................. 230
15.2.42 FOC_EFREQMIN (0x4084, 0x4085) BLDC ;EFH .............................................................. 231
15.2.43 FOC_EFREQHOLD (0x4086, OX4087) BLDC FEFH oo e e 231
15.2.44 FOC_EK3 (OXA0D88, OXADBD ) e e e e e e e e e e e e e e e e e e etteeeeaeessasssreeaeesssaassrreeseesssaaaraneees 231
15.2.45 FOC_EK4 COXAOBA, OXAOBB )  ceeeeeeeeeeee e e e e e e e e eeeeerteeeeeeessassstreeeeessssaasrreeeessssaaasannees 232
15.2.46 FOC_EK1 (0x408C, OXAO8D )  oeeeeeeeeeeeeeee e e e et eeseeeesaeeeeesaaeeessereeeesarreeeesaaeeesnaeeeeaarees 232
15.2.47 FOC_EK2 COXAODBE y OXAODBF ) oo ee e e e e e e e e e e et teeeeeeesaeerreeaeeeesaessreeeeeessasarsnneees 233
15.2.48 FOC_IDREF (0x4090, 0x4091) BLDC ;%}fﬁ ...................................................................... 233
15.2.49 FOC_IQREF (0x4092, O0X4093) BLDC oo e 233
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15.2.50 FOC_DQKP (0x4094, 0x4095) BLDC L c.ooiimieriiiciieeiececseeesese e 234
15.2.51 FOC_DQKI (0x4096, 0x4097) BLDC FEH ...ovvouiemiricrierierieeinceinecresieseesiseceesesesinens 234
15.2.52 FOC__UDCFLT (0X4098, OX4099) ....corvvrrrererrrerienssssessssssssesssssssssssssssssssessesssesssnsenns 234
15.2.53 FOC_CR3 (OXA0EE) ...vrverreeeeeeeseeissessessesssesssssessssssessesssssssssssssssssssssssssssssssesesssssssnsenns 235
15.2.54 FOC_DKP (OX409C,0X4090) .....vuvverveeeeeresieesessessssssessesssessssssssssssssssssssssssssssesssssssnsanns 235
15.2.55 FOC_DKI (OXA09€,0XA09F) ....o.cvuvverveeeeeeesieesesseesssssessesssssssssesssssssssssssssssssessesssssssnsenns 236
15.2.56 FOC__IAMAX (0X400@,0X4000) +..vevvveeeeeciereeeesesseees s seessessseeseessessssssssssssseesesssesssssenns 236
15.2.57 FOC__IBMAX (0X40dC,0X4000) <..verveoevereeceeeeeeeessesesseessessessseessssssssssssssesssessesssesssssenns 237
15.2.58 FOC__ICMAX (0X40d€,0XA00f) ......ovevvererceereeeesessesesseseeessessseeseessesssssses s sessssssassens 237
15.2.59 FOC__EMF (OX40€0,0X4001) ....ovvuivereeeereeeseeseessssssessesssssesssssssssssssssssssssssssesssssssssssenns 238
15.2.60 FOC__UDCPS (0XA0€2,0X40€3) ....covuvvererrreeeesesssnssessesssssessssssssssssssssssssssssssessssssssnsenns 238
15.2.61 FOC__UQCPS (OXA0€4,0X80€5) .....ovuvvererrrereseesssnssessesssisssssssssssssssssssssssssssssssssssssssssenss 238
15.2.62 FOC__UQEX (OXA0€6,0XA0€7) ..o.vvoveveeeeeeessessesssssssssesssssesssesssssssssssssssssssssessssssssesssenns 239
15.2.63 FOC_ID_LPFK (OXA0E8) ....vuveeceeeeereeseeesessseessessessssssessessssssssssssssssssssssssssssssssssssssssnsenns 239
15.2.64 FOC_IQ_LPFK (OXA0€9) ...oooveecveeereeseeeseseeessossessssssessessssssssssssssssssssssssssssssesssssssssnsenss 240
15.2.65 FOC_KFG (OXA0€8,0X40€0) .......uvveiveeeeeeeeeeseeeseesesesssessesssessesssesssessessssssssssssssesessssssessens 240

16 TIML...ovveverreeeceseeeassesesesesesesessssssssssssssssesesesesssssssssssssssssssesesesesessesesnsnsnsssnssesesesesssesnsesssnsnsnes 241

161 TiMErL FEAE DI vttt ettt 241
16.1. 1 TiMEr LI T vttt 242
16.1. 2 FATETEIREE ¢oeeeeeeeee ettt s sttt s s sensnes 244
1613 LB AT ZEAE <ottt sttt s s 246
16.1.8 TGN FE TR oottt 247
16.1.5 TIMEIL F I ..ottt ettt sttt s st s e 247

16.2 BLDC JT N oottt sttt sttt ena e 248
16.2.1 BLDC FRIZS AP HRAH ..ot 249
16.2.2 BLDC I TAESRTH .oooeoeeeeeeeeeeee ettt ss st saeseen s 250
16.2.3 BLDC FITHTIA TG vttt sttt 252

16.3 ADC P AT AH T T oottt 253

164 TIMEIL ZFATRE corrveverereeeeeseesesses s et e s s s et s s s es st s s s s e s e e s s st es s s e s s es st s sensaesasseansnean 255
16.4.1 TIML_CRO (OXA0B8) ..ocovrverrereeeeeseessesssssesssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssens 255
16.4.2 TIM1_CRL (OXA069) .ocovrvereereeeeeeeesseessesseesseesses s sssses s sssssssses s ssssssssssssass e sesssassss e 255
16.4.3 TIML_CR2 (OXA0BA) ...ovrvereeeeeeeeseeessesssssesssessessesssasssessessssssssssssssssssssssssssssssssssssssssnsens 256
16.4.4 TIML_CR3 (OXA0BB) ...cvoveereeeeeeeeeesseseessessssessss e ssssessessssssssssessssssssssssssssssssesssssssssssens 256
16.4.5 TIML_CRA (OXA0BC)  .orvvrveeeereeeceeeeesseesssseessesses e ssssessessssssssseesss s ssss s sssssesssssessssseas 257
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16.4.6 TIMI_IER (OXA06D) ..o.voveereeeeeeeeeseessessesssesses s ssssessessssssssssessssssssssssssssssssesssssssssnseas 257
16.4.7 TIMI_SR (OXA0BE ) w..oorvvoveeeeeeeeceeesesseessssesssses s sessssssas s ssssssssss s ssssssss s ssss e sssssesssesens 258
16.4.8 TIM1_BCOR (OX4070;, OXA071) ...ooorveeeeeeercieeeeeesssessessesssssssssesssssssessssssssssssesssssesssssenns 259
16.4.9 TIM1_DBRX (x=1~~7)(0X407442*X, OXA07542*X).....0vrvrrerremreresensessesssssesssssssissessssssesnsenns 259
16.4.10 TIM1__BCNTR (OX4082, OXA083) ....ooovvrverrereeecsnssissessssssssssssssssssssssssssssessesssssssssenns 261
16.4.11 TIM1__BCCR (OX4084, OXA085) .....oveeverrrerereressenssssessssssssssssssssssssssssssssssisssssssssssssenns 261
16.4.12 TIM1__BARR (OX4086, OXA087) ....vvveverrveereseesssnssissesssissesssssssssssssssssssssssssssssssssessens 262
16.4.13 TIM1__RARR (0X4088, OXA089) .....coouverrrererrreernssissesssssssssesssssssssssssssssssssssesssssssssenns 262
16.4.14 TIM1__RCNTR (OX408A, OXA08B) .....ooovvrverrerreecrenesissenssssesssssssssesssssssssssssssssssssesssssenns 262
16.4.15 TIM1__ITRIP (OX4098, OXA099) .....ovveveeieereeeeeesesssssesssssessssssssssssssssssssssssessssssssessenns 263
16.4.16 TIM1__UCOP (OX408C, OXA08D) ...o.ovurrerverreeeeecrenssssesssssssssesssssssssssssssssssessssssssssnsenns 263
16.4.17 TIM1__UFLP (OX408E, OXA08F) ...ouvvererceereseeeesenssessessssssssssssssssssssssssssssssessssssesansenns 263
16.4.18 TIM1__URES (0X4090, OXA09L) ...oovveeeeeereeeeeesenssessesssssesssssssssssssssssssssssssesessssssssseans 264
16.4.19 TIM1__UIGN (0X4092, OXA093) ...ooovverereeeeeeeesesenssessessssssssssssssssssssssssssssssssssssesansenss 264
16.4.20 TIMI_KF (OX4094, OXA095) ...oovverveeeeereeeeeseesesssnssessesssssssssssssssssssssssssssssssssssssssssssenns 265
16.4.21 TIML_KR (OX4096, OXA097) ...oovverveeeeeeeeeeseeseesssssssssesssssessssssssssssssssssssssssesessssssessenns 265
16.4.22 EXTO (OXA0T0) oovooeeeecveeeeeeesesseeseessse s s ssss s sssssssesssss s es s sssnsesesssanssnsnas 265

17 TIM2...ovvevereeeeeesassesesesesesesesessss s s s s sssesesesesss st ssssssssssassssesesesesnsesesesnsnsnsssnssesesesesssnsnssnsnsnsnsnen 267
17. 12 TIM2 BEAE UL 1ottt sttt 267
L7 1L BT BT ER oottt ettt en s 267
17.1.2 TIM2__CNTR FIEEE I E oo 268
17. 1.3 HHABEIC oo 268
17.1.4 BINAS S UEIEFNILIERGI <ottt 269
AN 7 5 VOO 270
1706 BATFEIBEIR oot 271
17.1.7 QEP&RSD FETX ..ottt 272
R 75 i 5 VU OTUUOORON 275
17.2 TIM2 ZEAFRR crverireerieieissie et ssste sttt bt sttt bbbt bbbt b bbbt bbb bbbttt 277
17.2.1 TIM2_CRO(OXAL) w..voveoveeereveeeeseseeessssssssssssssssssssssssssssssesssssssssessssessssssssssssssssssesssssssssnsenns 277
17.2.2 TIM2_CRI(OXAD) c..voveorveeereveseseeesseesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssnsenns 277
17.2.3 PI_LPF_CR (OXFD) oovvoveeeeeeeeseeeeeesssssess s ssssssss s ssssssns s sssssssssssessesssnssssssassssnssns 279
17.2.4 TIM2__CNTR(OXAA,OXAB) ....covoveoveeeseeeessesssesees e ssssssssssssssssssssssssssssssssssssssessssssnssnsens 279
17.2.5 TIM2__DR(OXAC,0XAD) .....cveorveeereeeeeseesesssesssssssessssssssssessessssssssssssssssssssssssssssssnssssssssensenns 279
17.2.6 TIM2__ARR(OXAE,OXAF) ......ooovoveeceeeesseseseseesssesss e sasssessessssssssssssssssssssssssssssssssssssessssseans 280
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I8 TIMB/TIMA ....ecvoverererreecseseses s sess st ess s seses s sesesasseses s s sebesssassesesasasbesesasssssesassessasassesesasseses 281
18.1 TIM3/TIMA FEAETEI oottt 281
1811 FFBHAE B EE oottt sttt 281
18.1.2 TIMX__CNTR FUEEE FITFET oottt 282

18 L3 HATHIARIR oottt sttt 282
18.1.4 B NAT F IR ATILITAEIN oottt 283
1815 BRI IRIE T oottt sttt 284
18.1.6 Timerd ] FG F HELZR (oot 285
18.2 TIM3B/TIMA ZEAERE ooevoeveeeeeeeeeeeeee e ss e s s st s s s st sss s sass s 285
18.2.1 TIMX_CRO(OXIC/OXIE) (XZ3/4) eroooveereeeeeeeeeeeeeeee e seseeese s ene s 285
18.2.2 TIMX_CRL(OXID/OXIF) (X=3/4) .orveoveereeseeeseeeieseesseesssesssessssssssssssssessssesssssssnsssssssssssnssns 286
18.2.3 TIMX__CNTR(OXA2,0XA3/0%92,0%93) (X=3/4) .oooivveveeeeeeeeeereessneessseesssesssnssesssessssnsens 287
18.2.4 TIMX__DR(OXA4,0XA5/0X94,0X95) (XZ3/4) ....ocoveoiveeieeeeeeseeesereeesessessessseessesse s 287
18.2.5 TIMxX__ARR(OXAB6,0XA7/0X96,0X97) (X=3/4) .ooeveeeeeeeeeeeeeeteeeeeteete ettt 287

19 SYS_TICK..vvruererereraesesesssesesessssesesssssessssssssesessssesesessssesessnssesessssssesessssesessnssesssnsnssesssnssesessnsssses 289
1.1 FEVETEH oot en e 289
19.2 ZFAFRE oot eee e ee ettt ettt s ettt s et 289
19.2.1 DRV_SR(OXA0BL) c.o.vvrrverreereeesesseeseseessssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssssessns 289
19.2.2 SYST_ARR(OXA064,0KA065) ........covrrveerreenssesssesssessssessssssssssssssssssssesssssssssssssssssssssssssssssssessns 289

20 DFIVET cuuieiiieieniiiiiieiieeteitteteerastesstasstassesssassrassesstasssassesssasssassesssasesassesssnsessssesssnsesnssasssnsssnssnsssnsene 290
20,1 BEAEUEIT oottt sttt n st r s n e 290
20,11 THITT cueteteieteiete ettt s b s st 290
20.1.2 HHIFERREBI oottt 291
20.1.3 PWM Hiri A GEH T FU6812L2 / FU6812N2 / FU6812S2 / FU6812V) ......... 296
20.1.4 6N Predriver FEZ, GE T FUBB6L / FUBBE2) .....oevereeeeeeceeeseeseseseesseessessssessesnesnenns 297
20.2 DIVET BFFERE coovveveeeeeeeeseesesses s sesssssssssessesss s s s s s e s ss s sss s e s s ss e s s s s s saesssssesaes st s sssansaesasssenaans 299
20.2.1 DRV_CR (OXA0B2) .oooveereeeeeeeeeeeeeesssessesssesesssssessassssssssss s sssessssssssssssssssssssssssssessssnens 299
20.2.2 DRV_SR(OXA0BL) c...vvoveeveereeeeeeeesseessessssessessssssssssssesssssssssssssssssssessssssssssssssssssssssssssssssssnees 299
20.2.3 DRV_OUT (OXF8) ...oorevereeeeeeeeeeeesesssessess s sssssessssssss s sssessesss s sssssssssssssssssesssssnens 300
20.2.4 DRV_CMR(OX405C, OXA05D) ........oovvereereeseesssesssesssessssssssssssssssssssssssssssssssssssssssssssssessssnees 300
20.2.5 DRV_ARR(OXA05E,0XA05F) .......ooververreaesiaessenssesssssssessasssssssssssssssssssssssssssssssssssssssssssesssssnees 302
20.2.6 DRV_COMR(OX405A,0X805B) .........ovoveereeereeseeesesesssessssssssssssssssssesssssssssssssssssssssssssssssssnees 303
20.2.7 DRV_DR(OXA058,0X4059)...........overreeeereesseeeseesseesssessssssssssssssssssssssssssssssssssssssssssssssssesssesnees 303
20.2.8 DRV_DTR(OXA060) ......vovvereereeereeesessesssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnees 303
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21 WDT c.eetreerrerereeesesee s beseses s s s s s st es s bbb s s b ebss s s s s s s b s es s b b eeasas s et b asba bt s assesesesassesesasasstane 305
21,1 WOT fF FTE B I ettt sttt saes s 305
21,2 WDT FEVEBEI oottt st sae s 305
21.3 WDT ZETERE woveeveeeeeeeeeeeesee et ses et s e s st s s st a st ssee s e s s st s s e sasseaneansnanns 305
21.3.1 WDT_CR (OXA026) ..ooveorreeeeeeeesseessssseseessssssssesssssssssssssssssssssnsssassssssssssssssssssssssssssssnees 305
21.3.2 WDT_REL (OXA027) ooveoveeeeeeeeieseeseessseseessssssssssssssssssssssssssssssnsasassssssssssssssssssssasssssssnens 306

22 RTC GHTAIIRAE c.voveverereeeeeeeeeeee et st s s e b st s b s s s s a s bbb b eb s s b enesasasansesane 307
22.1 RTC FEARTNAEHER .ottt ettt sa s 307
22.2 RTC FEEVEVEI oottt sttt sasseenenaans 307
22.3 RTC ZFAFRE coveeeeeve st et s st s ettt a e e e st s e et s st esseseeneansneans 307
22.3.1 RTC_TM (OXA02C,0X4020) .ovovereeeeeeereeseeseseseseesseessssssssssssssssssessssssssssssssssssssssnsssssssnens 307
22.3.2 RTC_STA (OXA02E) ..ooveoreeeeeeeesseeeeseessesssess s sssssessnssssssssssssssses s ssssssssssssssssssssssssssnees 308
228 B EHEZYEE oottt n e e 308
22,81 TAIAT oottt sttt bttt ae e 308
22.8.2 ZFTFBE oot e sttt r s 309

X3 T TP 310
23,110 ATST vttt sttt sttt st a et a sttt s e sttt n e sttt ensenaes 310
23.2 10 FBAETEI oottt seeees 310
23.3 10 BT TR cvveereeseresiessssess et s et s s s e s sttt s 312
23.3.1 PO_OE (OXFC) oorveoeeeeeeereeeesesesesssessessssesssse s ssssssses s sssssssssssesses s sssssssssessssssssssssssnens 312
23.3.2P1_OF (OXFD) oooeoeeeeeeereeeeeeseeeeseeessssse s s s s s st ssesse s ss s ssssssessessseesessssnens 312
23.3.3P2_0F (OXFE) oooveoeeeeeeeeeeeseeeseesseesses s sss s sss s s s ssssss s sesnnes 312
23.3.4 P3_0F (OXFF) oooveeeeeeeseeesesesessesssessssssssse s sss s s sssssess s ss s ssssssssssssssassessssnens 312
23.3.5P4_OF (OXED) oooveoeeoeeereeeeeeseseesseeseesssessese s ssessses s ss s ssesse s ss s s s sssssssesssaesessssnens 313
23.3.6 P1_AN (OXA050) ..ooeoeeoreeeeeeeeseeesesssessesssssssssssssssassssssssssssssssesssssssessssssssssssssssssssssssnens 313
23.3.7 P2 AN (OXA051) oooooeeoreeeeeeeeseeeeesessseseese e sssssessassss s s eseesss s ssssssssesssssssssesssenens 314
23.3.8 P3_AN (OXA052) .oooeoveoreeeeeeeeeeeeeseesss s ssessssssa s sssssssesses s ss s ss s esssssssssessssnens 314
23.3.9 PO_PU (0XB053) oooveoveereeeeeeeesssesssesssessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesnens 314
23.3.10 P1_PU (OXA054) ..oooveoveeeeeeeeseeeeesesssessesssesssssssesssssssssssssssssssesss s sssssssssssssssssssessssnens 314
23.3.11 P2_PU (OXA055) ..ooveereeeeeeeesseeesesssessesssesssssssesssssssssssssssssssassssssssssssssssssssssssssesssssnees 315
23.3.12 P3_PU (OXA056) ..oooveereeereeeesseesssssesssssssssssssssssassssssssssssssssessssssssssssssssssssssssssssssssnens 315
23.3.13 PA_PU (OXA057) .oeoveoreeeeeseeesseeeesesssessesssesesssssessssssssssssssssseessssssssssssssssassssssssssessssnens 315
23.3.14 PH_SEL (OXA0AC) ooooeoreeeeeeeeeeeeeeeeeseeseese e seesesss s sssesees s s ssssssssssssssesssesnens 315
23.3.15P0 (0x80) /P1 (0x90) /P2 (OXAQ) /P3 (OXBO) /PA(OXES)......coveerverrerrreerrenrrenrrenens 316
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28 ADC....evveeerrcsesesssesieesssesese s s b s bt e s bbb b bbb s R bR R bR AR bR R b b s ae R s s R R b erasasaeten 318
24.1 ADC THAEHEP oottt 318
24.2 ADC FEVE TR oottt sttt a s 318
2421 MFFTFEE TR oottt esesn s 318
24.2.2 ADC FHZHET ¢.ooeee ettt sttt 319
24.3 ADC AT B e oveveve e e seee s ses e st s st e s st sttt n et 321
24.3.1 ADC_CR (OXA039) .oooveoreeeeeeeeseeeeeeeseesee s sesse s ss s s s s ssssessesss s sesnees 321
24.3.2 ADC_MASK={ADC_MASKH,ADC_MASKL} (0X4036~~0X4037) ...cvvvrvverrermrerrrerrrnrresrrennnns 321
24.3.3 ADC_MASKH (0XB036)  ..ovooveovereeeeeeeesseseesesessssesssesssssssssssssssssssesssssssssssssssssssssssssssssssnees 322
24.3.4 ADC_SCYCL (0XB038) .....oorreeeerreeeesiesseseesssesssessessssssessessssssssssssssssssssssssssasssssessssssssssennes 322
24.3.5 ADCO_DR={ADCO_DRH,ADCO_DRL} (0X0300~0X0301) ...cvveerrerereerrrerrereenrsersensresssenees 323
24.3.6 ADC1_DR={ADC1_DRH,ADC1_DRL} (0X0302~0X0303) ...ccecevremreerrrerrrermresrssreensresssesnees 323
24.3.7 ADC2_DR={ADC2_DRH,ADC2_DRL} (0X0304~0X0305) .....cceovrrrrrerrrmrerrrerrereesrsnsesrsennes 324
24.3.8 ADC3_DR={ADC3_DRH,ADC3_DRL} (0X0306~0X0307) ...cvveerrerereerrrermremsenrrsrsenssesssesnees 324
24.3.9 ADC4_DR={ADC4_DRH,ADC4_DRL} (OX0308~0X0309) ....coreeverereerrrerreemeenrsersenssesssesnees 324
24.3.10 ADC5_DR={ADC5_DRH,ADC5_DRL} (0X030A~~0X030B) .....ccccovrrrverrrmrerrrerrereesrsssesnsennes 325
24.3.11 ADC6_DR={ADC6_DRH,ADC6_DRL} (0X030C~0X030D) ......cvverrreerrerrerrenrrereensresssenees 325
24.3.12 ADC7_DR={ADC7_DRH,ADC7_DRL} (OX030E~0X030F) ......ccoverreerrrerrerrenrrereesnsesssenees 326
24.3.13 ADC8_DR={ADC8_DRH,ADC8_DRL} (0X0310~~0X0311) ...oocerrermrrercrerrrrrrrerrenssenerenrrennns 326
24.3.14 ADC9_DR={ADC9_DRH,ADC9_DRL} (0X0312~~0X0313) ...oocevverrrerrrerrrermrerrrsreenrresssenees 326
24.3.15 ADC10_DR={ADC10_DRH,ADC10_DRL} (OX0314~0X0315) ...ccererrverrrerrrerrrrrrrersresrresnees 327
24.3.16 ADC11_DR={ADC11_DRH,ADC11_DRL} (OX0316~~0X0317) ..ceveivesrrrrrerrrrrrreerrrsrerrrnnes 327

25 DAC..cucucrerrersesesesssesesesassesessassesesassssesesasseses s st bbb s Re AR R bR R bR R ARt es AR n s Reber s an st en 328
25.1 DAC THHEHER ..ottt na e 328
25.2 DAC T AT B euevreerireerisiesssse s sss s s s s ss s s e s s s s s s s s s bbb bbbt 328
25.2.1 DAC_CR (OXA035) ..ooorvoreeeeeeeeseeeesesssessesssessssssssssssssssssssssssessessssssssssssssssesssssssssessssnens 328
25.2.2 DAC_DR (OXADAB) ...oooovovvoeeeeeeeeeeeeeseiesesssess s ssesssssss s ssseseesssss s sssssssssssssssssessssnens 329

26 DMA......ocvueeeeerereeesesssesssesess s s ses s s s s s s e s s s st et st R AR AR e AR R b s ARt s s R R e s e Rt s s aeaeten 330
26.1 DMA THEE ST ©.oooeeceeee ettt sttt ettt n sttt naes 330
26.2 DA BFFE R woeveeveveeeeeeeesee e see e s s s s aes st s st st s e st s st st n s e n e 330
26.2.1 DMAO_CRO (OXA03A) oooooeocvecveeeeeeeeesessese s ssesssessss s sssssssssssssassssssssssssssssssssssssesssssnees 330
26.2.2 DMAL_CRO (OXA03B) ..ooorvoeverevereeeeeeeesseseesssessssssssssessssssssssssssssessssssssssssssssssssssssssessssnees 331
26.2.3 DMAO_CRL (OXA03C) oooorvoveeeeeeeeeeeseeseesssesssesseesssssssssssssssessssss s ssssssssssssssssesesssesnens 332
26.2.4 DMAL_CR1L (OXA03E) ooorveeeeceeeeeeeeessessessssssssesssss s sssssssssssessesssssssssssssssessssssssssssssnens 332

V1.6

19 www.fortiortech.com



Fortior Tech

e R FU6812x2_61x2_62
27 VREF B HLIE o.voveveeeeeeeeeereseseeseeestesesesese e s sssssesssesssesessssssssssssssssessssnsnssesesesesessnsnsnssesesssesenen 334
27.1 VREF FEEL IR T ©oovoeeeeeee ettt 334
27.2 VREF BRI ZFAERE oot sttt ettt na s s 335
27.2.1 VREF_VHALF_CR(XRAM: OXA0AF) .......vorvereeeeeseeseesesiesessessesssssssssssssssssssssssssssssssssssssesssennes 335

28 VHALF B HLIE ...cveeveeeteeeeeeeeseese e sesessasssssssssssss s s e sesesesssssssssssssssssssassssssssssssssssnsnsssssnssssens 336
28.1 VHALF FEBRITHEAE I oottt 336
28.2 VHALF B 272 oo ss e se s en s sses s ns e sasnsnanes 336

29 JBTH cveueueeereeresseseseeissstst et e e se e s st s e st e s s ettt e A e AR R e st et et e A e Re R e ettt et eReRe e e s et et eseneneaen 337
29. L IBTBAEAE BRI oottt 337
29.1.1 BEZEHIRIE L CAMPO) oottt 337
29.1.2 FHELIRIZ T CAMPI/AMPL) oottt 338
29.1.3 I5/ PGA 130, 3 ZHISTHHE SLHFE PGA oo 339

29.2 JETBUZTAERS cooeeeeeeeveeeeeeeesee e see s se st s ettt sttt ne e 341
29.2.1 AMP_CR (OXA0AE) oooveeveceeeeeceeeeeeeseessessesssessses s sssssssss s ssssssesssssssssssssssessssssnsssnssssanses 341
29.2.2 CMP_AMP (OXA02) .o.ovoveeeeeeeeeeeeeesseeseesseessssses s sessses s ssssssessssss s sssssessssssssssssssssenses 341
29.2.3 TSD_ADJ (OXA03) ...oooieeieeeeeeeeeeeeesieeseseeeseessses s esses s sss s ss s ss s sss et sssssessssesesnsenees 342

30 HEBBERR coeeeeeetete ettt e ettt s e sttt a R e s s ettt e e AR ettt eteReReae e s st et eaeaeneaen 343
30,1 EEBE IS EEAE TR oot 343
30.1.1 EEBZEHE CMP3 oot 343
30.1.2 EBERBE CMPA .ottt sttt 347
30.1.3 EBARBE CIMIPO .ottt sttt 347
30,18 HEUEE AR RAE <ottt 352
30.1.5 FUIR BB HE cooeeeeceeee ettt sttt st s s 354

30.2 HE B 2 AT R oeveveeeeeeeeee e see e s st st s sttt ettt a s e s 354
30.2.1 CMP_CRO (0XD5) oovureeeienceeesessessssseessssssssssssssssssssss s s sssssssssssssssnsssssessssssesssssssenses 354
30.2.2 CMP_CR1L (OXDB) oovverreeveeeesseesenssssesssssesssssssesssssssssssssssssssssssssssssssssssssssessssssssssssssssnnes 354
30.2.3 CMP_CR2 (OXDA) oovoeeeeeeeesesesseessessessssssssssesssssssssssssss s ssssssnsssssssssssssssassssssasssnsssssennes 355
30.2.4 CMP_CR3 (OXDC) oovureeeveeeoeeesseesesseessssesssssssssess s sss s sss s sss s ssss s s sssessessssssenses 356
30.2.5 CMP_SAMR(OXA0AD) .........oovverreeeeeressessessesssesssessessssssssssssssssssssssssssssssnsssssessssssssssssssssnses 357
30.2.6 CMP_SR (OXD7) w.ooovveeeeveeeesessesssssesssssssssssssssssssssssssssssssssssssesssssssssssssssesssssssesssnsssssennes 357
30.2.7 EVT_FILT (OXDO) oooeeeeeveeeeeesseesssseesssessssess s s ss s sss s s s ssss s s s saessssssssenses 358

3L ETRAEER ..ot bbb bbbt st s s b s bt s s R nten 360
1 0 TP PROR PPN 360
31.1.1 LDO FEERFTFEAE I ceoeeoeeeeeeeeeeeeeeee ettt 360
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BL2ABETEGIN oottt ettt sttt ettt a ettt n ettt enaenaees 363
31.2. 1 AR BRI BIZAE LI« 363
31.2.2 CCFG2:RST_MOD (OXA0ID) ..ovvoveeeeereeseeneseeesessssssssssssssesssssssssssssssssssssssssssnsssasssssssnens 363
31.2.3 CCFGL:CK_RST_CFG (OXA0LE) .oovveieereereeeeeeeeeeseesesseesseeessesssessasss s ssssssssssesssesnees 363
31.2.4 LVSR(OXDB) ...vooveeveoeeeseoesseeesesssssssssssssssesssssssssssesssessasssssssssssssssssasasssssssssssssssnsssassssssssnees 364

B2 FLASH ...veveeeuereteenesesessesesesssassesessssesesesassesssssassesessssssesessssssesssassesesnssssesssssesessnssesesnsassesesnssssesene 365
32,1 TETEME oottt ettt neen e 365
32.2 FLA_CR: i ] B T B oot e et ee st e e eee s e e eeee s sneeeaees 365
32.3 FLA KEY: FLASH R T B 27 B oottt sas s se st asnessanes 365
32,4 FLASH B EEVE VI oottt sttt s neanenaans 366
3BUCRC cuvereerereeeaesesessssesess s seseaes s st s e st s R b bR bR AR bR AR AR AR R AR b AR R b s R R s s Re s s s ae st een 367
33,1 CRC THAEHER oottt sttt saenaeneneans 367
33.2 CRCL6 AL TMIN oottt ettt sa st enaesanes 367
33.3 CRC16 FEATBHEIE ..ottt ettt saenaa s 367
334 FEAEULIT oottt ettt neen e 368
33.4.1 T A AT CRC ot sss st s s ss st saesseseenenes 368
33.4.2 AL TS ROM LI CRC oottt 368

33.5 CRC BT T B covreeeeeeve s eeee st s et sa s s s st s st ae s s s e e s s et s es s st et eseeneen s 369
33.5.1 CRC_CR (OXA022) .oeoveoreeeeeeeeseeessssses s ssessse s ssssssssesses s sssssssssssssnsssessessssnens 369
33.5.2 CRC_DIN (OXA021) ovovvoreeeeeeeeeeeeeeesseseesesessssssssssssssssssesssssssessssssssssssssssesssssssssssssssnees 370
33.5.3 CRC_DR (OXA023) ..ooovvoreeeeeeeeseeesesssessesssesssssssessssssssssssssssessessssssssssssssssssssssssasssssssnees 370
33.5.4 CRC_BEG (OXA024) ..ooooveeeeeeeeeeeeeeeessessesesesssassses s ssesssssssesssss s ssssssssssssssssessssnnns 371
33.5.5 CRC_CNT (OXA025) ..ooovoreemeeenceeeeeseseeesssessesssssssssssssessssssssssssssssssessssssssssssssssesssssssssssssssnees 371

T N - 5 v OO OOV TRRRR 372
341 TIEEIEIR oottt bttt 372
Y N Ve 2 SO 373
34.2.1 PCON (OXB7) ovooveoeeeeeeereeeeessseeseeeesessssseesssssessssss s s s ss s ssesses s s sssssssssssessssssesssenens 373

35 R ottt et et a st b e AR bR Rt s R R e Rt s s aeaten 374
36 T B B IR ettt bbb bRt bbb b st r R bt ranane 377
361 COFG.vurveneeeeeeeeeeeeesses e eeeeesss e s s ss s s s s ss s es s ee e s se e en e 377
36.1.1 CCFGL (OXA0LE) ovoveoveereeeeeeeeessesssssaessesssssssssssse s sssssssssssessesssssssssssssssesssssssnssesssesnens 377
36.1.2 CCFG2 (OXA0ID) ooeeoeeereeeeeeeeseeeeeessssseese e sssssses s ss s sssese s s ssssssssesssssssssessssnees 378

BT BBIIE T cvvreeeererereresrtsteeee s b s st e e bbb bbb s R ARt a b n b s s senne 379
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ST NREB

AAFE G I [ AR L. 9]: ABCD[XY]#/RABCDZHAF- a8 H XY AL
BT IXE R I TERS . l: TIMX_CROZEZRTIM3_CROFITIM4_CRO
[m:n]Fon R . 1 [3:01%7% Mbit3%bit0

Pm.nFE~Portm {1 5En 10 . 51]: PO.0FK Z~Port0f)0-5 i

TR SRR

> R A

wW: 15

R/W: A1) 5

WO0: A5 0

> W1 Hnf5E 1

BRIMEA - B, RIREOCNA B B E

XL H AN NRFA R a3, AT HRMWAER 4

Qi 3 — Pl FH i BtV s B 7 e BN R 54, AR RQIE AL BN B/

YV V V

B S ECHIAIEL BRI BB BB RN . B Qukga, 156 NS, 14 ~
126 9#EAL, 11 ~ OF N Eihr . Q124 XU+ FL 8B -8 ~ 7.9998 (% #0x8000 ~ OX7FFF).
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RIS eisiaR

ADC: Analog Digital Convertor %%t 2%

BEMF: Back Electromotive Force Jx Hiz)#

BLDC: Brushless Direct Current 7l ELJ FLHL

CRC: Cyclic Redundancy Check 7E¥1 T AR ThRE

DAC: Digital Analog Convertor %154 #: 2%

DMA: Direct Memory Access A 4tik CPU B #: 5 WA A2 e 8 1) 75 50

EEPROM : Electrically Erasable Programmable Read Only Memory 7 Hi i] 48 1] 4 £2 R 7 1 s
FG: Frequency Generator #i% k /f: 2%

FICE: Fortior Interactive Connectivity Establishment 4% 152 H &8 T

FOC: Field Oriented Control FLNL#i € [F4EHIE, WMARKEAEH]E

FOSC: Fast Oscillator P4 i 4f

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

IC: Integrated Circuit 4 ik H.#%

12C: Internal Integrated Circuit P44 i L % A 28

IRAM: Internal RAM |4 & BEHLAE A 3%

IDE: Integrated Development Environment £ & #45%

LDO: Low Dropout Regulator 1% % fa [ B

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

LVD: Low Voltage Detection 1 H Al

MDU: Multiplication Division Unit Feffit5 i kb #i 28

ME: Motor Engine VIR FEALIXBI P b HE 35

MSB: Most Significant Bit #x =i R

MOSFET: Metal Oxide Semiconductor Field Effect Transistor %)@ &AL S k37 3808 A
NC: Not Connected A~i%$z

PFC: Power Factor Correction Th= K%k 1E

PGA: Programmable Gain Amplifier R w2 2 ik 2%

PI/PID: Proportional Integral/Proportional Integral Derivative HCAIFR 53/ ELAIFR 2312342 il 2
PLL: Phase Locked Loop #fiAH¥E

PWM: Pulse Width Modulation ik 5 & 1t

QEP: Quadrature Encoder Pulse 1FxZ4mi%#%

RAM: Random Access Memory FfHLIEfi% 2%
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RMW: Read Modified Write i-f&24-5154

ROM: Read Only Memory it 4%

RSD: Rotating State Detection I KUHRZ A

RTC: Real Time Clock S i 4

SCL: Serial Clock Line AT 44k

SDA: Serial Data Line 17 %# 2%

SFR: Special Function Register #7k I fit 751728

SMO: Sliding Mode Observer AL 2%

SOSC: Slow Oscillator fCi# Rz %, LLALRHR A EB I A
SPI: Serial Peripheral Interface H4Ti8{54: 0

SVPWM: Space Vector PWM 45 7] 2% & ik 55 F5£ 1
TSD: Temperature Sensor Detect i /& 4% B g1

UART: Universal Asynchronous Receiver/Transmitter 75 H# 4785 H: 0
WDT: Watch Dog Timer & [ 14 5E I 2%

XRAM: External RAM AR BEHLATfit 25

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

V1.6 24 www.fortiortech.com



Fortior Tech

P BBER FU6812x2 61x2 62

1 RRENE

1.1 514

PR P
FU6812L2:
> HHPEEE#EA: VCC_MODE =0), VCC =5~ 24V
> WHJERR: VCC_MODE =1, VCC2VDD5. VCC =5~ 36V, VDD5 =5V
> FEJF(CEM#EN: VCC_MODE =1, VCC =VDD5=3~5.5V
FUB812N2/FU6812S2/FUB812V:
> B jEEEA: VCC=5~24V
> HHJEKERE: VCC =VDD5=3~5.5V
FU6862L/FU6862Q:
> U ERGR: AMERHYE M VCC #I 12V ~ 20V, VCC_MODE =0, VDD5 A%k
LDO /4=
FU6861Q2:
» fi:{ 1. VCC_MODE =0, VCC =5~24V, VDRV =7 ~ 18V
> 2. VCC_MODE =1, VCC=VDD5=3~5.5V, VDRV =7 ~ 18V
FU6861N2/FU6861NF2/FU6861L2
> fi{ 1. VCC=5~24V, VDRV =7 ~ 18V
XA%: HHLE FH 5% ME 18051 PIi%. ME T4} [ 3 5e i il FOC/BLDC iz 5 4% il; 8051

A% T 240 B AN H 355 Ab

He

184 IR 2 1824 R GE Bl

16kB Flash ROM. 77 CRC R4 TIRE. SCHFFET B b MRS IR Y D R

256 bytes IRAM, 768 bytes XRAM

ME: £ERACEIEN 2 (LPF). LLBIAR /> 8% (Pl). BLDC #ibk, FOC bk, MDU #fiBhit 5

FFE ] 16%16 frafeikias, 16 JEIY] 32/ 16 hrfgikas
16 ANFPIR . ATBEN 4 MBS

GPIO:

> FU6812L2: 344 GPIO

> FUG812N2: 20 4 GPIO

> FUB812S2: 124> GPIO

> FU6861Q2: 324 GPIO
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FU6861N2: 19 /> GPIO
FUB6861NF2: 19 /> GPIO
FU6861L2: 27 4> GPIO
FU6812V: 13 4> GPIO
FU6862L: 20 4 GPIO
FU6862Q: 20 4~ GPIO
o OER A
2 /38 B A HTCR D) R PTG i I 2
1ANSCRE QEP (IEZZHAS) MRS FE & I 2%
14~ BLDC HLHL % i 4%
1 AN E I
> 14 RTC & a%
B 12C/SPI/UART # 1, WL DMA 3Z#F
m AN
> 1247 ADC, 1ps ¥4k, ATFAE VREF. 4 VREF 1E2 %k (H A48 VREF
PR FUB812L2 / FUB812N2. FU6B861Q2 / FU861L2 / FU6861N2 / FUG86TNF2.
FU6862L / FU6862Q)
> ADC @EiE%:
FU6812L2: 12 il
FU6861Q2: 12 il
FU6812N2: 7 i#iH
FU6812S2: 5 il
FU6861N2: 9 i#iH
FU6861NF2: 9 iffiiE
FU6861L2: 11 ifi4
FU6812V: 7 il
FU6862L: 10 i (H:H' ADO/AD1 A B il iH)
FU6862Q: 10 jfiE (JL - ADO/AD1 Jyp B i)
WE VREF 2%, Al 3V. 4V. 4.5V, VDD5
W E VHALF(1/2 VREF)Z 2 i
3 AT IE BHBOR A (H b FUB812N2 / FU6812S2. FU6861N2 / 6861NF2 Jy 1 Mk
S FHORER)
3 BRAEILL L 2% (Hh FUB812N2 / FUB812S2 / FUBS12V Ay 2 BRI Lk 4 23)
9 fi DAC(H: FU6812L2 / FUB812N2 / FU6812S2. FUB861Q2 / FU6861L2 /

L ZBE 2K 2R 2R 2R JER JEE JNE 2R 4
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FUB861N2 / FUB861NF2 Jy 8 fir)
B IRF) A
> PWM it (i F T FU6812L2/FUB812N2/FUB812S2/FUE812V)
> 6N Predriver 4 (& Fi T FUB861Q2 / FUB861N2 / FUBBBTNF2 / FUB861L2 / FUG862L
/ FU6862Q)
B BLDC %3 A ah#AH . BUPRIE, CFF HALL. BEMF £ B A
B FOC YR HF s e bl . S ALBH . = o BH 1 9% SR B¢ (FUBB12N2/ FU6812S2.
FUB861N2/FUBB6TNF2 1 S84 e B HL R
B FOC I3 3 Fricd il
B RYE:
WHE 24MHz =id iR 4%
P 32.8kHz iR 42
m WDT
B Pz FICE Vhil3R e Il R
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1.2 MFtA=

LA ) BLDC/PMSM. =i/ S AR L 7] AR FL AL o

W FU6812L2: VKA. JHAANL. =AML, MR WAL mEvE U« R TR,
KIS AN M [ 2 RS R s TR

W FUGB12N2: vKFH. MMHNL. =NHL. MR WRWL. SR @R TR
Bl mHEAIE . R4ail. M 1 S i s s B T A

B FU6812S2: vKFH. WML AWML Mk XML, mEEHE . SRR A THlkx
Bl mEKEE . R4l B | 2 LSS s R sh TR

B FU6B12V: vKF. JHMENL. WML MhE XML S EEHE . MRS Tl AW,
EEAKE . RS0l A TR m RS TR

B FU6861Q2: Mizb#ds. Mz TH, WATHE., [EMME. KE. K. A%, [KET
WML A

B FU6861L2: Mihds. WA TR, FARTH, [REMBHE. KE. E4IL. BahE. LRk
AL RS

B FUGB61IN2: Mids. W LA, WAk TH., MEMMH. KE. K4l H31%E, KET
AL RAL iR S

W FUGB61NF2: Mihdt. Hizh TH. @k TH

B FU6862L: JKAH. ML MM ME ANl SRR mERREE. TR,
EEKEE . R

W FU6862Q: UKAf HAINL. =AHL. M. WRML. R . SRR as . TR,
EEKEE . R

1.3 Bk

FUB812x2/61x2/62 #5152 — kA A FaALIZ I 51 #E(ME)AT 8051 W% L RE ENLAREh & FAt s
ME £/ 7 FOC. MDU. LPF. PID. SVPWM Z:ig L ffifFiitk, wf ehflf: [ 35 AT 8/ BLDC
HLHL/PMSM (¥ FOC X/ 77 SR EN s H Az 8051 Wi TSR E M H # H 55408, X%t
17 TAESIL& A PERe L2 . Horh 8051 WX KM B I AT 8 2T, & WEEERCE &
WIS H RO . LA % . Pre-driver. i ADC. FE/FRi%k#% . CRC. SPI. 12C. UART. % ff
TIMER. PWM %35, W E®E LDO, &M+ BLDC/PMSM HIHLIK )ik FOC JRzhFH] .

FU6812/FU6861/FU6862 [X | 2% Driver & 11, FU6812 Jy PWM #itli; FU6861/FU6862

6N Predriver it .

V1.6 28 www.fortiortech.com



Fortior Tech

P BBER FU6812x2 61x2 62

FUB812 45 A% 2. FU6812L2(LQFP48). FU6812N2(QFN32). FU6812S2(SSOP24).
FUB812V(SSOP24)

FUB861 4 RA%E: FUBBB1Q2(QFN5S6). FUBBBTNZ/FUGS6TNF2(QFN40). FUBSH1L2(LQFP4S)

FUB862 75 A [F% 2. FUGB62L(LQFP48). FUB862Q(QFN48_38).

RAE TR A X 3, Ja 8 58 W B AR B 5 N R R iz BURE M A BB S B, &N
FUB812x2/61x2/62 Z 5145 i 314 ik .
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1.4 REFHEE

1.4.1 FU6812L2 INHEER

X lovce

ScL
SDA

P0.0/SDA [X]

P0.1/SCL/TIM4 [X

PO.2/HALLO [X]

P0.3 X

P0.4/NSS [X}

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

P1.1/TIM3 X

P1.2/FICED [X]
P1.3/HBIAS/CMP1PS [
P1.4/CMPOP/AD10/HALLOS [X]
P1.5/CMPOM [
P1.6/CMP1P/AMP1P/AD9/HALL1S [X
P1.7/CMP1IM/AMPIM [X
P2.0/ADO/AMP10 [X!
P2.1/CMP2P/AMP2P/ADS/HALL2S [
P2.2/CMP2M/AMP2M [X
P2.3/AD1/AMP20/CMP4P [X]
P2.4/AD2 X
X

X

X

X

X

X

X

X

X

X

X

LVD
LDO5 LDO18

\
ICE | [ReseT| [ crc |

l€>» Nss
o [€> SCLK

Si—> ™0
Zle— RXD
- [ FICED

PORTO >

<>
>

(I

A [TIMER4 | [TIMER3 | [TIMER2| [ TIMER1 | cmp2p

CMP2M
CMP1P
CMP1IM
CMPOP
CMPOM

HALL/
BEMF

TIM4
TIM3 <>
TIM2

T

PORT1 <>

PWM

Protection

s

PORT2 <>

P2.5/AD3
P2.6/CMP3M/DA0O/AD11
P2.7/AD4/CMP3P/AMP0OO/CMP4M
P3.0/AMPOM
P3.1/AMPOP
P3.2/AD5/VHALF

P3.3/AD6/RXDS

P3.4/AD7/TXDS

o
& VHALF [<-VDD5 v
PORT3 4> on

R b b b e o i

P3.5/VREF ADC
P3.6/HALL2 T A T
P3.7/HALLL ! f !
o S - s 2
32.8K ? %’4 % a s g
P4.1/L_DX X o> <0sC i3 < g =
o o] = wn a
P4.2/H_DX TEE0RN <x38 8 2
Ss5sss £ss ©
vss X PORT4 33233 gz%
5 3 5
< < S
s
<
<
<
o
<

Kl 1-1 FUB812L2 T feHE
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1.4.2 FU6812N2 INHEEE

4
b
3]
< ® O
=z n = O
B g 8 28383
o > > o > =
X X 3 I XK
= o a /
« 93582 2 S i
33 2835% <3 2 LVD
P0.0/SDA [X<—» LDO5 LDO18
P0.1/SCL/TIMA [Xi€—>! i i ¢ i T l i
ec [ sp | [ uaRT | [ FcE |[RESET| | cRc |
PORTO [«
PO.4/NSS [Xi€—]
P0.5/MOSI/TXD [X€—> ¢ ¢
P0.6/SCLK/RXD [X€—»! [ oma | [TIMER4 | [TIMER3 | [TIMER2 | [ TIMER1 |
P0.7/MISO/CMPXO/TIM2S [Kl€—»| ¢ ¢ ¢ 4
HALy € CmP2p
3 g s BEMF  l¢— cmp1p
PLI/TIM3 (K€ g Z Z
P1.2/FICED [Xi€—>! <]: <— CMPOP
P1.3/HBIAS/CMP1PS [Xi€—>
/ / PORTL ([€>| <— CMPOM
P1.4/CMPOP/AD10/HALLOS [Xi€—>!
P1.5/CMPOM [X€—>!
P1.6/CMP1P/ADI/HALLLS K€
< > H_pu
x g —>»X H_DV
¢ g —>»3 H_DW
P2.1/CMP2P/ADS/HALL2S (K€ = 3 PWM -
& —»X L_DbU
2z —>»X LDV
PORT2 > = > Low
P2.4/AD2 [X€—>! g
P2.6/CMP3M/DAO/AD11 [Xi€—>!
P2.7/AD4/CMP3P/AMPOO [Xi€—>|
P3.0/AMPOM  [Xi€—| A A v A
=
P3.1/AMPOP [Xi€—> 5,
P3.2/AD5/VHALF [X€—>! <
VDD5
PORT3 [€» v ¢ "
32.8K | | 24MHz 128it
TSD ADC
P3.5/VREF [Xi€—» sosc | | Fosc
o
woT o g a “ g
< < < o =
= < s
o 2 &
3sa 8 g
oo g < =
$ss ©
vss X
L=<
<
[a}
<

K 1-2 FUB812N2 IhEHE R
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1.4.3 FU6812S2 IJsEEE]

o
o
>
Q
X
oQ
B
LDO5 | LDO18
PORTO >
PO.5/TXD [Xi€—»|
P0.6/RXD (XK€ [ oma | [TIMER4 | [TIMER3 | [TIMER2| [ TIMER1 |
7y
P0.7/TIM2S/CMPXO/P1.1/TIM3 [X€—>! ¢ ALY [€— cwmeep
3 2 g BEMF
=S S = «— cmp1p
P1.2/FICED (<> <t
P1.3/HBIAS/P1.4/CMPOP/AD10/HALLOS (K€
/! /P1.4/ /! / X PORTL <! <—— CMPOP
P1.6/CMP1P/ADI/HALLLS [Xi€—>|
< > H_bu
» X 5 > H_DV
g —>»X H_DW
P2.1/CMP2P/AD8/HALL2S [Xi€—»| = 3 PWM -
/ /AD8/ e > 2 —»X L_bU
—>X LDV
PORT2 [€>| —>X L_DW
=
P2.4/AD2 [Xi€—>! H
g
P2.7/AD4/CMP3P/AMPQO [Xi€—>|
P3.0/AMPOM [X€—> A
P3.1/AMPOP [Xi€—> é
P3.2/ADS5/VHALF (X< *g' v
TSD wDT 2 128it
PORT3 [€>| VREF
f A
24MHz T pren
1
32.8K Fosc
sosC ~
[=)
<

AD8~AD10 —

>
CMP3M/DAO

AMPOM
AMPOP

vss X

AD4/AMPOO/CMP3P

Kl 1-3 FU6812S2 JjREHE ]
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1.4.4 FU6812V TNHEEE]

b4
o
3]
z
~ 0
= o 8 =
1%} o Qo [=)
o > > >
X X X X
: =
[aja) w
(S 2 LVD
LDO5 | LDO18
4,
[ uarT | [ FCE | [RESET] [ crc |
PORTO |€>
PO.5/TXD [K€—>] ¢ ¢
PO.6/RXD [X€—> [ oma | [TIMER4 | [TIMER3 | [TIMER2| [ TIMER1 |
¢ ¢ ¢ HALY [€— CmP2p
< o o~
3 2 g BEMF
PL.1/TIM3 (K€ 2 2 2 CMP1P
P1.2/FICED [Xl«—»| <ﬁ
PORT1 |4> <— CMPOP
P1.4/CMPOP/AD10/HALLOS (Xl
P1.6/CMP1P/ADS/HALLLS [Xi€—>!
< > H_DU
o % z > H_DV
2 > H_DW
P2.1/CMP2P/ADS/HALL2S [K€—>] = PWM _
/ /ADS/ & > 2 —>X L DU
»X LDV
PORT2 &> R Low
=
P2.4/AD2 XK€ E]
P2.5/AD3 [X€—>! -
P2.6/CMP3M/DAO/AD11 [Xi€—>!
P3.0/AMPOM (X x A
P3.1/AMPOP [X€—>| °
P3.4/AD7/CMP3PS/TXDS [Xl€—» b '
PORT3 [€> T VREF 12Bit A
TSD wor | | 24MHz ABC
FOSC L
9Bit
DAC
N o
32.8K 22 3 Q
sosc < =
&
g g8
22
vss X <

K 1-4 FUB812V IhHEHE R
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1.4.5 FU6861Q2 I&EIER

[ RSTN/FICEK
X lovce

SCL
SDA

P0.0/SDA X

P0.1/SCL/TIM4 X}

P0.2/HALLO [}

P03 X

P0.4/NSS [

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

P1.1/TIM3 [X

P1.2/FICED [
P1.3/HBIAS/CMP1PS (X}
P1.4/CMPOP/AD10/HALLOS [}
P1.5/CMPOM [
P1.6/CMP1P/AMP1P/AD9/HALLLS [X
P1.7/CMP1IM/AMPIM (X
P2.0/ADO/AMP10 [
X

X

Xl

X

X

X

X

X

X

LVD
LDOS LDO18

A
ICE | [ResET] [ cRe |

le> Nss
o [ SCLK
<> MISO

&
=l<> Mos

- [« FICED
>

PORTO [«

CMP2P
CMP2M
CMmP1P
CMP1IM
CMPOP
CMPOM

A [TIMER4 ] [TIMER3 | [TIMER2| [ TIMERL |

T 1 v
s g
= =

TIM2

T

PORT1 [€>|

Predriver [X] VDRV

X vBU
P HU

X Vsu
X VBV
P HV

D vsv
X VBW

P2.1/CMP2P/AMP2P/AD8/HALL2S
P2.2/CMP2M/AMP2M
P2.3/AD1/AMP20/CMP4P
P2.4/AD2

P2.5/AD3
P2.6/CMP3M/DAQ/AD11
P2.7/AD4/CMP3P/AMPOO/CMP4M
P3.0/AMPOM

P3.1/AMPOP

P3.2/AD5/VHALF

P3.3/AD6/RXDS [X]

P3.4/AD7/TXDS X

P3.5/VREF X
Xl

X

Protection

¥

6N Driver

PORT2 >

e e v e e e e

vy 1T ]

P vsw
B LU
D Lv
DI Lw

= SYS_CLK

PORT3 1> VHALF < VDD5

24MHz 12Bit

>
o
s}

P3.6/HALL2
P3.7/HALL1

R b bbb b bbb

AD2¥AD3 — >
cMPap —|

>
AD5~AD11 ——»

AMPOP
CMP3M/DAO

Vss X

AMP1IM
AMP1P

AD1/AMP20
AMP2M
AMP2P
AD4/AMP0OO/CMP3P —
AMPOM

ADO/AMP10

Kl 1-5 FU6861Q2 LijfetE K]
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1.4.6 FU6861L2 INHEEE

~
=
3]
o
& <]
b X
~ » O o
52588 gg 8
23 3 = LVD
PO.0/SDA [ LDO5 | LDO18
PO.1/SCL/TIMA [K€—>] ¢ ¢ i ¢ T i ¢ .
ec J[ s | [ uarT | [ FcE | [ReseT| [ crc |
PORTO |«€»|
PO.4/NSS [l
P0.5/MOSI/TXD [Ki€—»| ¢ ¢ ¢
PO.6/RXD/SCLK (K€ [ oma | [TiIMER4 | [TIMER3 | [TIMER2| [ TIMERL |
P0.7/MISO/CMPXO/TIM2S [Xi€—» ¢ ¢ ¢ K WAL <«— Cmpzp
P1.0/TIM2 K€ b Y Y vl cMP2M
PL1/TIM3 [K€—>] 2 2 2 4— CMP1P
P1.2/FICED [Xi€—»! <t <«— CMPIM
PL3/HBIAS/CMP1PS > | ) <«— CMPoP
P1.4/CMPOP/AD10/HALLOS [Xi<—>! <«— CMPOM
P15/CMPOM [Xi€—>
/ Predriver |€«—[X VDRV
P1.6/CMP1P/AMP1P/AD9/HALLLS [X€—»| e vBU
P1.7/CMP1M/AMPIM [Xi€—»| < NS
P2.0/ADO/AMP1O [Xi€—> > g 3 VsU
i) |
P2.1/CMP2P/AMP2P/AD8/HALL2S (i€ > s '*% ‘AsV
P2.2/CMP2M/AMP2M [Xi€—>| = 3 vsv
P2.3/ADI/AMP20/CMPAP K> L || 6N Driver ¢ 19 vBw
P2.4/AD2 K€ :4>§ C‘S"\;‘/
> LU
P2.6/CMP3M/DAO/AD11 (XK€ > LV
P2.7/AD4/CMP3P/AMPOO/CMPAM [Xi€—»| > LW
P3.0/AMPOM [Xi€—>| A L
P3.1/AMPOP (XK€ =
P3.2/ADS/VHALF [Xi€—» wDT o VHALF [€ VDD5 |
P3.3/ADG/RXDS (> | | X 12Bit
P3.4/AD7/TXDS (X< 32 8k ADC
. 24MHz y
P3.5/VREF (Xi<—>! 750 | | sosc | | Fosc T T
I 1 i
(-9 a o
3 g o I 3
< SA 4 [=) s =
Sl 3 5 z
2232328 938 8 <
daasa 298 <«
253353 Ss3 ©
§ << << <<<
vss X 3 3 2
<

Kl 1-6 FU6861L2 LIHEHE ]
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1.4.7 FU6861N2 INHEEE]

b4
x
S
N 9]
z g
2 <
X X
- o a
< 8582 22 &
33 2335 FE 2 )
PO.0/SDA [Ki€—»] LDOS | LDO18
PO.1/SCL/TIM4 [Xie—>! i i i i i T L i v v
[c ][ sp | [ uaT | [ FicE |[ReseT| [ crc |
PORTO (<>
PO.4/NSS [l
PO.5/MOSI/TXD [Ki€—> ¢ ¢ ¢ ¢
PO.6/SCLK/RXD [Ki€—>! [ oma | [TIMER4 | [TIMER3 ] [TIMER2 | [ TIMER1 | HALY |€ CMP2P
P0.7/MISO/CMPXO/TIM2S/P1.1/TIM3 X! ¢ ¢ BEMF
«— cmpip
< o o
= s s <ﬁ
= = =
P1.2/FICED [Xe—> <— CMPoP
P1.3/HBIAS/P1.4/CMPOP/AD10 [Xi€—»|
/HBIAS/P1.4/ / X PORTL [€»!
Predriver |€«—{ VDRV
P1.6/CMP1P/AD9/HALLLS [Xi<—> & vBU
- H—>X HU
S l—X Vsu
P2.0/ADO [Ki€—»| > 8 I3 vav
P2.1/CMP2P/AD8/HALL2S [Xi—»| > 5 H—>X HV
a X X vsv
> 6N Driver VBW
P2.3/AD1/CMP4P (K>
/ADL/ PORT2 4>/ Hw
P2.4/AD2 [Xi€—>| P vsw
> LU
X LV
P2.6/CMP3M/DACG/AD11 [Xi€—»| Lo ow
P2.7/AD4/CMP3P/AMPOO/CMP4AM [l
P3.0/AMPOM [K€—>| 7y Y 2
P3.1/AMPOP [Xi€—»| o
%
P3.2/AD5/VHALF (K€ g VHALF - VD5 v
PORT3 [4>] 2 T_, 12Bit
4 ADC
P3.5/VREF (K€ 2
TSD T T T
I I 1
8 8 & 2 § 3
< < SAN 2 s =
g g i ° 2
9( S=g o a
ggg < 2
z:%
vss X <
o
<

1-7 FUB8B1N2 I FEAE ]
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1.4.8 FU6861NF2 LIHEIER

~
e
S
v )
> n 29
-4 o
= S 8 28 2
2 Es s S0
X X X T XN KX
< Q3 g’ 2 ag 2
4 4 2
o8 z9 s s P Q
P0.0/SDA [X€—»| P2 IRV A g LVD
P0.1/SCL/TIM4 [Ki€—>| ¢ ¢ i i i T l ¢ L
[c ][ spt | [ uart | [ FicE | [ReseT| [ crc |
PORTO [«>!
PO.4/NSS [Xl€—»!
P0.5/MOSI/TXD [Xi¢—»|
PO.6/SCLK/RXD [
P0.7/MISO/CMPXO/TIM2S/P1.1/TIM3 X HALY [€ T CMmPP
BEMF
<«— CcmPLP
P1.2/FICED [Xi€—»| <t
P1.3/HBIAS/P1.4/CMPOP/AD10 [Xi€—>| <— Cmpop
PORT1 |«
Predriver |€—{X VDRV
P1.6/CMP1P/ADI/HALLLS (K€ e VBU
- H—> HU
S e vsu
P2.0/ADO [Xi€—»| B e—X VBV
Q
P2.1/CMP2P/AD8/HALL2S (i€ £ 5 Ry
[ X vsv
’| 6N Driver | 5 VBW
P23/ADI/CMPAP Bt | | I B
P2.4/AD2 [X€—>| — Vsw
H—»X LU
H—»X LV
P2.6/CMP3M/DAO/AD11 [Xi€—> T8
P2.7/AD4/CMP3P/AMPOO/CMPAM (XK€ »
P3.0/AMPOM [K€—>|
P3.1/AMPOP [Xi€—>|
x
P3.2/AD5/VHALF [i€—»| 5] 2
- VHALF [€ VDD5 v =
PORT3 € i 128it ‘
ADC
P3.5/VREF [Xi€—»| N T T
T T 1 I
R g o § 2
I = LA < 2 s 2
g 2 % ° 3
g zz 8 z
o a s
S s2 ©
vss X I g%
<
[=)
<

1-8 FUB8B1NF2 I FEHE &

1.4.9 FU6862L / FU6862Q ThHEHEE
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>
v
o
2
g
=z
=
17
o«
X
« 39 a
z8¢2 22 o [ ¥
3553 o 2
LDO5 | LDO18
PO.1/TIMA (K€ i ¢ i T l i
SPI UART | [ FicE | [ReseT| [ cRc |
PORTO (<> ¢
PO.5/TXD/MOSI (X< ¢ ¢ ¢
PO.6/RXD/SCLK [« [oma | [TiMERa | [TiMER3 | [TIMER2| [ TIMER1 | Ay O e
PO.7/MISO/CMPXO/TIM2S (<> ¢ ¢ e € cmPm
«— CmP1P
3 g s <F «— owhw
F F F
P1.2/FICED (K< «— cmPop
PLI/HBIAS/CMP1PS K>y | | G— CMPOM
P1.4/CMPOP/AD10/HALLOS [
P1.5/CMPOM [Xi« Predriver
P1.6/CMPLP/AMP1P/ADI/HALLLS (K€ 5 vBU
»> S
P1.7/CMP1M/AMPIM [ < H—>X HU
£ [—pJ vsu
o H—X vBv
P2.1/CMP2P/AMP2P/ADS/HALL2S (X% 5 NS
P2.2/CMP2M/AMP2M (K> = X vsv
A 6N Driver |4 5 VBW
PORT2 4> = >R Hw
P2.4/AD2 X% E 75 vew
& —
H—>X LU
P2.6/CMP3M/DAO/AD1L (Xt 5 v
P2.7/AD4/CMP3P/AMPOO/CMPAM [Xi€—»! R W
P3.0/AMPOM i€ A 7Y X
P3.1/AMPOP (X<
g
P3.3/AD6/RXDS [Xi€—» v 3
P3 4/AD7/CI\2P3P£TXDS = PORTS [ x 3 128it A
- d WDT v -v F —»{
P3.5/VREF (X< 2 ADC I
32.8k | | 24MHz T 1
Tsb SOSC | | Fosc o
o
<

>
AD6~AD11

CMP3M/DAO

2% 28§ g8
£s &% £s
Vss X <§(< §(< E(

AD4/AMP00O/CMP3P

K] 1-9 FUB6862L / FU6862Q U REHE &
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1.5 Memory Z=5[d

W A7 it 25 18] 2 484 25 1H] (program memory) FIEE 25 [8] (data memory), #5/NZS (A1 BHAL
.

Data Memery (IRAM) Data Memery (XRAM) Program Memory
OxFF OXFFFF OX3FFF LOCK BYTE
O0X3FFE
Upper 128 RAM SFR Reserved CCFG 3 byte
(Indirect (Direct Ox3FFC
Addressing Onl Addressing Onl
g only) g only) 0x4100
0x80
OX7F Xram SFR
. . 0x4020
Direct or Indirect
Addressing 8
0x4018| CCFG SFR User Program Area
0x30 Lower 128 RAM  9X4017
Ox2F >(Direct or Indirect Reserved
. Addressing)  0x0318
Bit Addressable 0x0317 24 Bytes
Ox1F OX02FF
General Purpose 768
Registers General RAM
0x00 W, 0x0000 0x0000

& 1-10 Memory 4[] 73 i
1.5.1 Program Memory

F54 23 (a1 a] - hEYE | 0x0000-0x3FFF, 17 )J5 CPU M 0x0000 JFia#AT. #8425 [AIAEMEA i
A FLASH.

1.5.2 Data Memory

B 22 18] 4 O A BB AR % (] (external data memory) 1P 8 9% 73 18] (internal data
memory&SFRs).

MRS 2 (M ATl MOVX #5845 1H, i A 0x0000-0x02FF .

PSR A 25 1Al an & 1-10 frs . Ox00-Ox1F G5 4 41, 4 8 M aff74s; 0x20 ~ Ox2F [ 16Bytes
SCRF bit FHE#RAE; 0x30-0x7F SCRFE#:T- b Al TE] 42 5-41k: - 0x80-0xFF [A]H: 50k 15 ) 1) 2 RAM %
], BELEET-hEDT 2 SFRs. HER 2 (A4 T A Hi0 s 23 18]
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1.5.3SFR

R 1-1 R DI RE B A7 4% (SFR) Mtk e i

Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
0xF8 | DRV_OUT | PI_LPF_CR PO_OE P1_OE P2_OE P3_OE
0xFO B PI_KIL PI_KIH PI_UKMAXL PI_UKMAXH PI_UKMINL PI_UKMINH
0XE8 P4 P4_OE PI_EKL PI_EKH PI_UKL PI_UKH PI_KPL PI_KPH
0XEO ACC LPF_YL LPF_YH
0xD8 IP3 EVT_FILT CMP_CR2 LVSR CMP_CR3 LPF_K LPF_XL LPF_XH
0xDO PSW P1_IE P1_IF P2_IE P2_IF CMP_CRO CMP_CR1 CMP_SR
0xC8 P2 RST_SR MDU_MBL MDU_MBH MDU_DBO MDU_DB1
0xCO IP1 MDU_CR MDU_MAL MDU_MAH MDU_DAO MDU_DA1 MDU_DA2 MDU_DA3
0xB8 IPO
0xBO P3
0xA8 IE TIM2_CR1 | TIM2_CNTRL | TIM2_ CNTRH TIM2__DRL TIM2_DRH | TIM2_ARRL | TIM2__ARRH
0XAO P2 TIM2_CRO | TIM3__CNTRL | TIM3_ CNTRH TIM3__DRL TIM3_DRH | TIM3_ARRL | TIM3_ ARRH
0x98 UT_CR UT_DR UT_BAUDL UT_BAUDH TIM3_CRO TIM3_CR1 TIM4_CRO TIM4_CR1
0x90 P1 TIM4__CNTRL | TIM4__CNTRH TIM4__DRL TIMA_DRH | TIM4_ARRL | TIM4_ ARRH
0x88 TCON
0x80 PO sP DPL DPH FLA_KEY FLA_CR PCON
TE:

W BB 4 170 0 B 8 kil i) 75 A7 38 i A -4k
B RN R AR B AR R, ORI SIE AR, AT R INE
s AN IET
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Foh 1-2 T IR DD BE 25 A7 2% (XSFR) ik e &
Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
0x40f0 EXTO TIM234_CTRL CMP_AMP TSD_ADJ
0x40e8 FOC_ID_LPFK FOC_I1Q_LPFK FOC_KFGH FOC_KFGL FOC_CR3
0x4060 FOC__EMFH FOC__EMFL FOC_UDCPSH FOC_UDCPSL FOC_UQCPSH FOC_UQCPSL FOC__UQEXH FOC__UQEXL
0x40d8 FOC__POWH FOC__POWL FOC__IAMAXH FOC__IAMAXL FOC__IBMAXH FOC__IBMAXL FOC__ICMAXH FOC__ICMAXL
0x40d0 FOC__EALPH FOC__EALPL FOC__EBETH FOC__EBETL FOC__EOMEH FOC__EOMEL FOC__ESQUH FOC__ESQUL
0x40¢c8 FOC__IBH FOC_ IBL FOC__IAH FOC__IAL FOC_ THETAH FOC_ THETAL FOC__ETHETAH FOC__ETHETAL
0x40c0 FOC__IBETH FOC_ IBETL FOC_ VBETH FOC_ VBETL FOC_ VALPH FOC_ VALPL FOC_ICH FOC_ICL
0x40b8 FOC__UDH FOC__ UDL FOC__UQH FOC_uaL FOC__IDH FOC_ iDL FOC__IQH FOC_IaL
0x40b0 FOC_DMAXH FOC_DMAXL FOC_DMINH FOC_DMINL FOC_QMAXH FOC_QMAXL FOC_QMINH FOC_QMINL
FOC_THECOR/
0x40a8 FOC_ RTHESTEPH FOC_ RTHESTEPL FOC_RTHEACCH FOC_RTHEACCL FOC_RTHECNT VP SR FOC_THECOMPH FOC_THECOMPL
0x40a0 FOC_CR1 FOC_CR2 FOC_TSMIN FOC_TGLI FOC_TBLO FOC_TRGDLY FOC_CSOH FOC_CSOL
04095 FOC__UDCFLTH/ FOC__UDCFLTU
TIMT_ITRIPH TIMT_ITRIPL
0x4090 FOC_IDREFH FOC_IDREFL FOC_IQREFH FOC_IQREFL FOC_DQKPH FOC_DQKPL FOC_DQKIH FOC_DQKIL
FOC_EK3H/ FOC_EK3L/ FOC_EK4H/ FOC_EKAL/
0x4088 TIM1__RARRH TIM1__RARRL TIM1__RCNTRH TIM1__RCNTRL FOC_EK1H FOC_EKI1L FOC_EK2H FOC_EK2L
04080 FOC_FBASEH/ FOC_FBASEL/ FOC_EFREQACCHI FOC_EFREQACCL/ FOC_EFREQMINH/ FOC_EFRQMINL/ FOC_EFREQHOLDH/ FOC_EFREQHOLDL/
TIMT_DBR7H TIMT_DBR7L TIM1__BCNTRH TIM1_BCNTRL TIM1__BCCRH TIM1__BCCRL TIM1_BARRH TiM1_ BARRL
0xd078 FOC_KSLIDEH/ FOC_KSLIDEL/ FOC_EKLPFMINH/ FOC_EKLPFMINL/ FOC_EBMFKH/ FOC_EBMFKL/ FOC_OMEKLPFH/ FOC_OMEKLPFL/
TIM1_DBR3H TIM1_DBRSL TIM1_DBR4H TIM1_DBR4L TIM1_DBR5H TIM1_DBRS5L TIM1_DBR6H TIM1_DBR6L
FOC_EKPH/ FOC_EKPL/ FOC_EKIH/ FOC_EKIL/
0x4070 TIM1_BCORH TIM1_BCORL TIM1 DBR1H TIM1 DBRIL TIM1 DBR2H TIM1 DBR2L
0x4068 TIM1_CRO TIM1_CR1 TIM1_CR2 TIM1_CR3 TIM1_CR4 TIM1_IER TIM1_SR
0x4060 DRV_DTR DRV_SR DRV_CR SYST_ARRH SYST_ARRL
0x4058 DRV_DRH DRV_DRL DRV_COMRH DRV_COMRL DRV_CMRH DRV_CMRL DRV_ARRH DRV_ARRL
0x4050 P1_AN P2_AN P3_AN PO_PU P1_PU P2_PU P3_PU P4_PU
0x4048 DAC_DR PH_SEL AMP_CR VREF_VHALF_CR
0x4040 CAL_CRO CAL_CR1
0x4038 ADC_SCYC ADC_CR DMAO_CRO DMA1_CRO DMAQ_CR1H DMAO_CRIL DMA1_CR1H DMA1_CRIL
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Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
0x4030 SPI_CRO SPI_CR1 SPI_CLK SPI_DR DAC_CR ADC_MASK_SYSCH ADC_MASK_SYSCL
0x4028 12C_CR 12C_ID 12C_DR 12C_SR RTC_TMH RTC_TML RTC_STA
0x4020 CRC_DIN CRC_CR CRC_DR CRC_BEG CRC_CNT WDT_CR WDT_REL
0x4018 CCFG7 CCFG6 CCFG5 CCFG4 CCFG3 CCFG2 CCFG1 CCFGO
0x0310 AD8_DRH AD8_DRL AD9_DRH AD9_DRL AD10_DRH AD10_DRL AD11_DRH AD11_DRL
0x0308 AD4_DRH AD4_DRL AD5_DRH AD5_DRL AD6_DRH AD6_DRL AD7_DRH AD7_DRL
0x0300 ADO_DRH ADO_DRL AD1_DRH AD1_DRL AD2_DRH AD2_DRL AD3_DRH AD3_DRL
0x038 LPFO_K LPFO_X LPFO_YH LPFO_YL
0x03f0 LPF1_K LPF1_X LPF1_YH LPF1_YL
0x03¢8 PIO_UKH PI0_UKL PI0_UKMAX PI0_UKMIN
0x03e0 PIO_KP PIO_EK1 PIO_EK PIO_KI
0x03d8 PI1_UKH PI1_UKL PI1_UKMAX PI1_UKMIN
0x03d0 PI1_KP PI1_EK1 PI1_EK PI_KI
0x03C8 MULO_MA MULO_MB MULO_MCH MULO_MCL
0x03C0 MUL1_MA MUL1_MB MUL1_MCH MUL1_MCL
0x03B8 DIVO_DB DIVO_DQH DIVO_DQL DIVO_DR
0x03B0 DIV1_DQL DIV1_DR DIVO_DAH DIVO_DAL
0x03A8 DIV1_DAH DIV1_DAL DIV1_DB DIV1_DQH
0x03A0 LPF2_K LPF2_X LPF2_YH LPF2_YL
0x0398 LPF3_K LPF3_X LPF3_YH LPF3_YL
0x0390 PI2_UKH PI2_UKL PI2_UKMAX PI2_UKMIN
0x0388 PI2_KP PI2_EK1 PI2_EK PI2_KI
0x0380 PI3_UKH PI3_UKL PI3_UKMAX PI3_UKMIN
0x0378 PI3_KP PI3_EK1 PI3_EK PI3_KI
0x0370 MUL2_MA MUL2_MB MUL2_MCH MUL2_MCL
0x0368 MUL3_MA MUL3_MB MUL3_MCH MUL3_MCL
0x0360 DIV2_DB DIV2_DQH DIV2_DQL DIV2_DR
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Addr 0(8) l 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) | 7(F)
0x0358 DIV3_DQL DIV3_DR DIV2_DAH DIV2_DAL
0x0350 DIV3_DAH DIV3_DAL DIV3_DB DIV3_DQH
0x0348 SCATO_SIN SCATO0_THE SCATO_RES1 SCATO_RES2
0x0340 SCAT1_THE SCAT1_RES1 SCAT1_RES2 SCATO0_COS
0x0338 SCAT2_REST SCAT2_RES2 SCAT1_COS SCAT1_SIN
0x0330 SCAT3_RES2 SCAT2_COS SCAT2_SIN SCAT2_THE
0x0328 SCAT3_COSs SCAT3_SIN SCAT3_THE SCAT3_RES1
0x0310 AD8_DRH AD8_DRL AD9_DRH AD9_DRL AD10_DRH AD10_DRL AD11_DRH AD11_DRL
0x0308 AD4_DRH AD4_DRL AD5_DRH AD5_DRL AD6_DRH AD6_DRL AD7_DRH AD7_DRL
0x0300 ADO_DRH ADO_DRL AD1_DRH AD1_DRL AD2_DRH AD2_DRL AD3_DRH AD3_DRL

W

W XN RIS A7 e R B AR R L S, WOR BRI A a8, DA B ORI ER AN IR 1
B 5 SFR WIS, —EB o BRESAE A B 2 (R SFR X380, —FB 73 WSR2 A B4 2 1]
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2 SIIEN

2.1 FU6812L2 LQFP48 3|5l

[OE~yitki7k: R

DI = £ r A
DO = Hr i
DB = 5 XA
Al = B
AO = Fi{th i th

P = HJA

% 2-1 FU6812L2 LQFP48 3| i 313

21 F‘nggll,igz 10 K7 TRRHIA
P2.2/ DB/ GPTO, mHC B A5 BT 1 %A
CMP2M/ 1 AL/ CMP2 i N\
AMP2M AT AMP2 4 Ntk
P2. 3/ DB/ GPTO, AIFC &AM T 1 %A
AD1/ ) AL/ ADC J#1E 1 N, FHTREM R 2 K E G S
AMP20/ A0/ AMP2 %1 H 3t
CMP4P AT CMP4 TE#I
P2. 4/ 3 DB/ GPTO, FJHC B A5 BT 1 %A
AD2 AT ADC JHIE 2 N, BHEHEESHA
P2.5/ A DB/ GPTO, WL & AR BT 1 4
AD3 AT ADC J#IE 3 HA
P2. 6/ DB/ GPTO, P HC & A5 BT 1 %A
CMP3M/ . Al/ WS EESH N, CMP3 [ 54 N i
DAO/ A0/ P DAC HL [ Buf fer it
AD11 AT ADC JHIi& 11 fN
P2.7/ DB/ GPTO, WL & AR BT 1 4
AD4/ AL/ ADC JHIE 4 f N, HTREBKEHILEHERES
CMP3P/ 6 AL/ CMP3 [HIE¥ A\, R HEFURFEE S, H TR
AMP0OO/ A0/ AMPO % v, BEZR FELIABOK i 1 FE R B L
CMP4M AT CMP4 fi N\
P3.0/ . DB/ GP10
AMPOM AT AMPO fifgi N, HFHOR B iR fE 5
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FU6812L2 o b
2| B LOFP48 10 2% ThREHER
P3.1/ g DB/ GPI0
AMPOP AT AMPO 1EfN, FTICRBIE GG 5
P3.2/ DB/ GPI0
AD5/ 9 AT/ i IRAE S %\, ADC JEIE 5 A
VHALF e 1/2 VDD5 8% 1/2 VREF %4, AME 1uF B4
GPI0
113])'63 // 0 i?; ADC @i 6 I\ ) - .
RXDS DB Dife )5 UART FEXUZRHIBLN B RXD Hir N\ Bl 28 | 5 X
N TXD %t /RXD F A\
P3. 4/ DB GP10
AD7/ 11 AL/ REFOR B F i3 N, AD JEIE 7 fN
TXDS DO IhREEE G UART TXD %!
P3. 5/ g/ | P10 o
VREF 12 AT ADC #8525 s R S N B3 N30 VREF farih, A1 ~ 4. Tk
HLZ
VSS 13 p H
GPIO HLJEHIN, 3 ~5.5V, FHHE 1 ~ 10pF HZEF|H, TOVCC <
Lovee u b VDD5, 1Y P3.7 ~6. PO.x. P1.1 ~~0. P4.x. H DU, H DV,
H DW. L DU. L DV. L DW F T0VCC fitH, 4 GPIO {5H
VDD5 Ly,
P3.6/ 5 DB/ GPIO
HALL2 DI HALL2 3245 Hi P4 N\
P3.7/ 6 DB/ GPIO
HALL1 DI HALL1 248 F1 P\
P0. 0/ 17 DB/ GPIO
SDA DB I°C SDA, 4 HLAR T 4 HH
P0. 1/ DB/ GPIO
TIM4/ 18 DB/ Timer4 i gRBA A
SCL DB I°C SCL W%p, HErtkIT s
P0. 2/ 19 DB/ GPIO
HALLO DI HALLO 3248 F1 ~F4 A\
P0. 3 20 DB GPI0
P0. 4/ 01 DB/ GPIO
NSS DB SPT 3% F i 1
P0. 5/ DB/ GPI0
TXD/ 22 DO/ AL T UART1 B0¥ /2 1% 0%
MOST DB SPT_MOST, F MU A 4 H s MU U A
P0. 6/ DB/ GPI0
RXD/ 23 DI/ R T UART1 BEHa0io
SCLK DB SPT #2154 CLK
P0. 7/ DB/ GPIO
MISO/ 04 DB/ SPT_MISO, F=ATUAR ki A\ s AHTLASE % H
CMPX0/ DO/ bl A5 s i H DK 5 | A
TIM2S DB Timer2 TReHE#% fa 4 s U A\ B PWM A A HY
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FU6812L2 o b
2| B LOFP48 10 2% ThREHER
P1.0/ o DB/ GPTO, AT FC & AN T 1 %A
TIM2 DB Timer2 ThaEH:F% AT A 2 5 PWM A % H
P1.1/ 0 DB/ GPTO, RIFCE AN T 1 %A
TIM3 DB Timer3 ff FHi 5 A
P4.1/ o7 DB/ GPI0
L_DX DO PWM X AH R0 PWM 4 th
P4.2/ GPI0
H DX 28 bB PWM X AH A PWM %
L DU 29 DO PWM U AH 1 PWM %
L DV 30 DO PWM V AH T PWM %
L DW 31 DO PWM W AH T PWM %
H DU 32 DO PWM U AH 1] PWM %
H DV 33 DO PWM V AH A1) PWM %
H DW 34 DO PWM W AH A1) PWM 443 HH
MR, P YO TRl E s X VCC MODE #isE, 4ME2 10pF
B KRR HLAY
1 BRI g AR X
VCC_MODE = 0, 4MEBHLYEM VOC Hi N 5 ~ 24V, VDD5 H N &6
LDO f=4= 5
vee 35 p 2. FRHLERER
VCC_MODE = 1 (BRI VDD5 #Hi%E) , AMHHEELJEAM VDD5 4N 3 ~
5.5V, [EN# VOC 55 VDD5 454
3. WU R
VCC_MODE = 1 (EPL5 VDD5 #H3%E) , AMESHLYR 1 M VCC HN 5
~ 36V, AMHHYE 2 M VDD5 Fi N 5V
VSS 36 p H
Hp T FEL YR N BN B 5V LDO far YR, FH VCC_MODE ¥g,
VDD5 37 P HJRHEEE 22 VCC 5l IR, AM%E 1 ~ 4. TuF %S
VCC_MODE = 0 B, PI30 LDO %t 5V HLi
VCC_MODE = 1K}, MAMBHEEN 3 ~ 5.5V HJH
VCC_MODE 38 DI AR E RS, RS VeC gl DR R
RSTN/ 29 DI/ SAERE AN, WE LRI, EERRRA
FICEK DI FICE a4z [ B i
VDD18 40 P 1. 85V LDO ¥t FL, AMEZ 1 ~ 4. TuF %
P1.2/ m DB/ GPTO, AT ECE /M T 1 %A
FICED DB FICE 3 it 11
P1.3/ DB/ GPI0
HBIAS/ 42 DO/ HALL {3 o Jsi, P9 3038 5 FF 563% 4 VDD5
CMP1PS AT IRERERS J5 CMPL 1E % N i
P1.4/ DB/ GPTO, AJFC &AM T 1 %A
CMPOP/ 13 AT/ CMPO IE#
AD10/ AT/ ADC JEIE 10 A
HALLOS DI TIResEH J5 HALLO 32485 HSF 4N
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FU6812L2 o s

El)i LQFP48 10 5% Thegithid
P1.5/ " DB/ GPIO, mJHc & A A b 1 4N

CMPOM AT CMPO %1 A

P1.6/ DB/ GPIO, mJHc & A A b 1 4N

CMP1P/ AT/ CMP1 IEHIN

AMP1P/ 45 AL/ AMP1 IE% Ny, FAHHEIR 1 RS S
AD9/ AT/ ADC iEiE 9 H A\

HALL1S DI IR H J5 HALLL 3B 48 H P4 A\

P1.7/ DB/ GP10

CMP 1M/ 46 AT/ CMP1 Fiffi N

AMP 1M AT AMP1 75y Nt

P2.0/ DB/ GPTO, WL & AR BT 1 4

ADO/ 47 AL/ ADC JH3E 0 F N, T REMHER 1| BKERES
AMP10 AO AMP1 %y H s

P2.1/ DB/ GPTO, WAL & AR BT 1 4

CMP2P/ AT/ CMP2 TE#

AMP2P/ 48 AL/ AMP2 1E % N iy, FeAH IR 2 B RS S
AD8/ AL/ ADC JH1HE 8 Fj A\

HALL2S DI IhEEERS J5 HALL2 3B 58 H S5 A\
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2.2 FU6812L2 LQFP48 5|kIE]

Saan
300N DDA

33014 /NLSY

8TAAA

a3old/c1d

SdTdND/SVIGH/€ Td
SOT1VH/0TAV/d0dND/¥'Td
INOdND/S' Td
STTIVH/6AV/dTdNV/dTdIND/9" Td
TdINV/ITJND/L'Td
OTdINV/0av/0td
STTIVH/8AV/dTdNV/dTdIND/T Td

P2.7/AD4/CMP3P/AMPOO/CMPAM [ ][ | 6

X x MO o
D_ D_ N N
I = =
s ys832z3333°9
2L PF 3 EE
Yo} wn < o o — o (<] ] ~ Y=} n
[a2] (a2} (a2} (a2} (a2] m m o~ (o] o~ o o~
[ ] vz | ]| ] STNIL/OXdND/OSIN/L 0d
L €z [[ ] axy/¥12s/9°0d
[1]es zz | ][] axt/Ison/sod
[ oy 12| ] SsN/v'od
L N oz ][] €0d
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[T ]y [ (1| ][] vas/ood
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235323 2 28 n
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$ 9 > 5 3 4o 2 2?2
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2.3 FU6812N2 QFN32 3|53

% 2-2 FUB812N2 QFN32 3| %13

FU6812N2 o b
515 QFN32 10 k%! TheEHR
P2.1/ DB/ GPTO, P HCE AN BT 1 %A
CMP2P/ ! Al/ CMP2 1E# A
AD8/ AL/ ADC JHiE 8 Hi A\
HALL2S DI TIReiEH J5 HALL 1848 P4\
P2. 4/ 5 DB/ GPTO, AJFCE AN T 1 %A
AD2 Al ADC JHIE 2 N, BHEHEEESHA
P2. 6/ DB/ GPTO, AJFCE AN T 1 %A
CMP3M/ 3 AT/ s EESHN, CMP3 [ 5k N i
DAO/ A0/ PN DAC HL I Buf fer firH:
AD11 AT ADC J@I& 11 fN
P2.7/ DB/ GPTO, AJFCE AN T 1 %A
AD4/ A AT/ ADC JHIE 4 f N, T REBNE IR ERE S
CMP3P/ AT/ CMP3 FIES N, FERHEHFURAE S, AT i
AMPOO AO AMPO %t v, K BEZR FELIABOK IS 1 H s 4
P3.0/ - DB/ GP10
AMPOM AT AMPO #4IN, FTCKBIZEHRRGES
P3.1/ 6 DB/ GPI0
AMPOP AT AMPO IEfIN, HF ORI BTG S
P3. 2/ DB/ GPI0
AD5/ 7 AT/ RS S %N, ADC JEiE 5 i\
VHALF AO 1/2 VDD5 B¢ 1/2 VREF Z%4ith, 4% 1uF B
P3.5/ g/ | P10 o N
VREF 8 AT ADC AMiB2 25 v [l g N B N 5B VREF #rH, M 1 ~ 4. TuF
R
GPIO FLJRHIAN, 3 ~ 5.5V, JF# 1 ~ 10uF HIZ¥ i, TOVCC <
LOVCC 9 p VDD5, ¥ PO.x+ P1.1. H DU, H DV, H DW. L DU. L DV,
L_DW F] TOVCC ftry, H4x GPIO {754 VDD5 fHHy
P0. 0/ 10 DB/ GP10
SDA DB I°C SDA, 4& AR T 4 H
PO. 1/ DB/ GPI0
TIM4/ 11 DB/ Timer4 1 HAE b A
SCL DB I°C SCL if4h, Skt i
PO. 4/ 1o DB/ GP10
NSS DB SPT fryidk £t 11
P0. 5/ DB/ GP10
TXD/ 13 DO/ TIRe R AT UART 1 B & 1% ot
MOST DB SPI_MOST, F= MU =4 H s MBS s N
P0. 6/ DB/ GPI0
RXD/ 14 DI/ ThREF AL BT UART1 S o
SCLK DB SPI 2 A%k CLK
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FU6812N2 .
2| T 10 K7 ThReHid
P0. 7/ DB/ GPI0
MISO/ 5 DB/ SPI_MISO, F= ML ki A\ B i HY
CMPX0/ DO/ bl A a8 o K 5 | A
TIM2S DB Timer2 ThREHE % fo 4 s X A\ Bl PWM A H
P1.1/ 16 DB/ GPTO, AT FCE AN T 1 %A
TIM3 DB Timer3 ffi A A
L DU 17 DO U AH T Hr PWM %y
L DV 18 DO VAR HF PWM %
L DW 19 DO W AR Hr PWM 4y
H DU 20 DO U AH_E#r PWM %
H DV 21 DO V AH Ay PWM 4
H DW 22 DO W AH_EAF PWM 4
HLIRARN, A2 10uF B5E K8 L 2%
1. FE YR R
vee 09 : HMERELIE A VCC #I N 5 ~ 24V, VDD5 Hi P35 LDO =4
2. BRI AR
AR ELIE A VDD5 BN 3 ~ 5.5V, [AIIFEF VCC 5 VDD5 44
%5
VSS 24 p i
Hh R FEL ST N B B 5V LDO YR,  FRVEEREIE S5 VeC
VDD5 o P SR, AME 1 ~ 4. TuF A
VCC > 5.5V I, VDD5 %yt 5V; VCC A3 ~ 5.5V, ¥ veCc 5
VDD5 it .
RSTN/ 06 DI/ SNERE TSN, WE LRI, SRR
FICEK DI FICE x4 [ ) iy
VDD18 27 P 1. 85V LDO i th FJE, AME 1 ~ 4. TuF %
P1.2/ 0 DB/ GPTO, AIFC & AN T 1 %A
FICED DB FICE ## i 1
P1.3/ DB/ GPIO
HBIAS/ 29 DO/ HALL ff B FJR, PR I %% 8: VhD5
CMP1PS AT IIRERERS J5 CMPL 1E % N i
P1.4/ DB/ GPIO, W & /M I 1
CMPOP/ 20 AT/ CMPO IEffI N
AD10/ AL/ ADC JEIE 10 fa A
HALLOS DI TIReHEH J5 HALLO 3248 FSF 4N
P1.5/ a1 DB/ GPIO, W & /M A b 1 F
CMPOM AT CMPO 47 %\
P1.6/ DB/ GPIO, WHC & 7 I 1 %\
CMP1P/ 2 AT/ CMP1 IE¥A
AD9/ AL/ ADC JH#iE 9 Fi A
HALL1S DI DIResH J5 HALLL 3248 P4
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2.4 FU6812N2 QFN32 5|IE
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2.5 FU6812S2 SSOP24 2|53

%% 2-3 FU6812S2 SSOP24 5| i) %

sl | et | Tom ThieHid
P0. 6/ ) DB/ GPI0
RXD DI LR T UART1 BE a0k
PO. 7/ DB/ GPI0
CMPX0/ DO/ Pl At 5|
TIM2S/ 2 DB/ Timer2 LREHFE % Jo i PR A A 5 PWM A5 560 HH
P1.1/ DB/ GPIO, AT HC & /M A 1B 1 F
TIM3 DB Timer3 i HAR b AN
L DU 3 DO U AH U PWM i
L DV 4 DO VA0 PWM 4
L DW 5 DO W AR U PWM i
H DU 6 DO U AH A PWM %y
H DV 7 DO VAH A0 PWM s
H DW 8 DO W AH A0 PWM i
HLJRHI N, A% 1OpF BE KRR HL A
vee 9 P B R ey R
A ELIE A VCC #1N 5 ~ 24V, VDD5 Hi P4 ¥ LDO P24
VSS 10 p H
VDD5 T p rb T FEL S  NBR P BB 5V LDO far YR, RRIEEAIE S
VCC 5| A, SME 1 ~ 4. TpF R
RSTN/ 1o DI/ SAEREAIEIN, WE LR, SRR
FICEK DI FICE i3z [ i) ity
VDD18 13 P 1. 85V LDO % th FJE, AME 1 ~ 4. TuF %
P1.2/ " DB/ GPTO, AIFC & AN T 1 %A
FICED DB FICE ##i i 1
P1.3/ DB/ GPIO P1.3
HBIAS/ DO/ HALL {2 YR, PN 308 I T 5% %42 VDD5
P1.4/ 15 DB/ GPIO P1.4, ATHC &AM H I 1 A
CMPOP/ AT/ CMPO IE#I N
AD10/ AT/ ADC JBJiE 10 #
HALLOS DI TIReHH J5 HALLO 3248 FSF 4N
P1.6/ DB/ GPTO, AT FC &AM T 1 %A
CMP1P/ 16 AT/ CMP1 IEf@IN
AD9/ AT/ ADC JHIE 9 H N\
HALL1S DI IR 5 HALLL 3848 Fi~F A
P2.1/ DB/ GPIO, WHC & 7 I 1 %\
CMP2P/ 17 AT/ CMP2 IE¥A
ADS/ AL/ ADC JEIH 8 H N\
HALL2S DI IR 5 HALL2 1848 i ~F A
P2. 4/ 18 DB/ GPTO, AT FCE AR T 1 %A
AD2 AT ADC JHIE 2 N, BRHEHEESHA
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FU6812S2 o s

B| By — 10 267 ThREHER

P2.7/ DB/ GPTO, AT FCE AN T 1 %A

AD4/ 9 AT/ ADC J#iE 4 N, HTREBKRENEZLERES
CMP3P/ AT/ CMP3 I IEH N, #ERFE R E S, M TRl i
AMP0O A0 AMPO it 3ty , 44 BEZR R TBOR IS 1) H R i o

P3.0/ ” DB/ GPI0

AMPOM Al AMPO i N, FH TTBOR B HRE 5

P3.1/ o1 DB/ GPIO

AMPOP Al AMPO IEfN, FT UK BTG 5

P3.2/ DB/ GPIO

AD5/ 22 AT/ I IRAE S %\, ADC JEIE 5 A

VHALF AO 1/2 VDD5 8% 1/2 VREF ZEHiH, A% 1uF HE

Lovee 03 p 10 HJEHI AN, 3 ~ 5.5V, JfH: 1~10uF HZF|H, T0VCC <

VDD5
P0. 5/ 04 DB/ GPIO
TXD DO NIRRT UART1 B8 1%k
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2.6 FU6812S2 SSOP24 S|HIE

PO.6/RXD [ ] |
P0.7/CMPXO/TIM25/P1.1/TIM3 [ ] |
LDU [ ]
LDV []]
LDW [ ][]
HDU [T |

H DV [ ]]
HDW [ ]|
vee [

vss [ ]
vDD5 [ |

RSTN/FICEK [ ] ]

O 00 N o u B W N P

10
11
12

-~

o
%)
N
—
00
O
-
L

24
23
22
21
20
19
18
17
16
15
14
13

| ] PO.5/TXD

] 1ovee

| ][] P3.2/AD5/VHALF

] P3.1/AMPOP

| ][] P3.0/AMPOM

| ][] P2.7/AD4/CMP3P/AMPOO
' T] p2.4/AD2

| [ ] P2.1/CMP2P/AD8/HALL2S
| ][] P1.6/CMP1P/ADS/HALL1S
| ][] P1.3/HBIAS/P1.4/CMPOP/AD10/HALLOS
' ] P1.2/FICED

| ] vbD18

2-3 FU6812S2 SSOP24 5| JiHIK
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2.7 FU6812V SSOP24 B|iii5l&E

% 2-4 FUB812V SSOP24 5| iz %

FU6812V "
5| & SSOP24 10 K% TheeHEIR
P0. 6/ ) DB/ GPI0
RXD DI UART1 3R 20k
P1.1/ ) DB/ GPTO, A HC & AR B 1 N
TIMS3 DB Timer3 fFRAE AN
L. DU 3 DO PWM U AH U PWM %
L DV 4 DO PWM vV AH U PWM %t
L DW 5 DO PWM W AH T PWM i tH
H DU 6 DO PWM U AH_Ef PWM %t
H DV 7 DO PWM V AH A0 PWM %
H DW 8 DO PWM W AH A1 PWM %t
HLRHIN, AN 4. TuF B RUER 2.
1. HH R e AR
VCC 9 P HNEREL M VCC BTN 5 ~ 24V, VDD5 HH N LDO 7= 4=
2. YRR A
A1 LS M VDD5 1\ 3 ~ 5.5V, [EIK VCC 5 VDD5 S,
VSS 10 P Hh
VD5 T : Hf e LR AR N B P 5V LDO i B, FLVEERRIE S5 VCC 5l
iR, AME 1 ~ 4. TpF .
RSTN/ 1o DI/ SMEREALEN, WE LR, SRR
FICEK DI FICE 1103 1 ) iy
VDD18 13 P 1.85V LDO %t i, AhEE 1 ~ 4. TuF R
P1.2/ 7 DB/ GPTO, AJHC & AR B 1 A
FICED DB FICE ¥4 1
P1.4/ DB/ GPTO, A HC & AR B 1 A
CMPOP/ r AL/ CMPO 1EHA
AD10/ AT/ ADC @& 10 f N
HALLOS DI ThReHEF2 J5 HALLO 3848 F P4\
P1.6/ DB/ GPIO, RJ LB /M T 1 4
CMP1P/ AT/ CMP1 IEHmA
AMP1P/ 16 AT/ AMP1 IE#N
AD9/ AL/ ADC J#IE 9 A
HALL1S DI ThReEH2 J5 HALLL 3848 f P4\
P2.1/ DB/ GPTO, AJHC & A B 1 A
CMP2P/ AL/ CMP2 IE# A
AMP2P/ 17 AL/ AMP2 1EH N
AD8/ AL/ ADC JHJE 8 ¥\
HALL2S DI UiRe#6#% 5 HALL2 3248 Fi P
P2. 4/ 18 DB/ GPIO, AJ L& /M T 1 4
AD2 AT ADC J#IE 2 N, BRRHEE A
P2.5/ 19 DB/ GPIO, AJ AL & /M T 1 4
AD3 AT ADC JEIE 3 H\
P2.6/ DB/ GPTO, "] HC & A b 1 f A
CMP3M/ 20 AL/ RS EE SN, CMP3 [k N i
DAO/ A0/ N8 DAC Hi TG Buf fer %irth
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FU6812V Ry
5 | %A TheefR
AD11 AT ADC JEIE 11 fA
P3. 0/ o1 DB/ GPTO
AMPOM Al AMPO Fif N, FH T KB HRIE 5
P3. 1/ 09 DB/ GPTO
AMPOP AT AMPO IEfI N, H TR BHR IR 5
P3. 4/ DB GPTO
AD7/ 93 AL/ BAH A4, AD JEIE 7 A
CMP3PS/ AL/ PLEES CMP3 DI Re e % i 1E 4 A\ b
TXDS DO IhEeHERE Jg UART TXD %t
P0. 5/ 04 DB/ GPTO
TXD DO UART1 ¥ 22 vty
2.8 FU6812V SSOP24 g|HIE|
®
PO.6/RXD | || | 1 24| [ | Po.5/TXD
P1.1/TIM3 | || | 2 23| || | P3.4/AD7/CMP3PS/TXDS
Lbu [ |3 22| [[ | p3.1/AmPOP
Lov [ |4 /-"" 21| [ | P3.0/AMPOM
Low [ [ |5 20| || | P2.6/cMP3M/DAO/AD11
HDU [ |6 > 19| || | P2.5/AD3
N
Hoov [ [ ]7 o‘_o' 18| || | P2.4/AD2
How [ |8 (o) 17| || | p2.1/cmMP2P/AD8/HALL2S
vee [ [ ]9 E 16| || | P1.6/CMP1P/AD9/HALLLS
vss | || |10 15| || | P1.4/CMPOP/AD10/HALLOS
vbDs | [ |11 14| [| | p1.2/FICED
RSTN/FICEK | [[ |12 13| || | vbD18

K| 2-4 FU6812V SSOP24 5| I
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2.9 FU6861Q2 QFN56 3|53

% 2-5 FU6861Q2 QFN56 5 %%

2| B FU6861Q2QFN56 | 10 K%Y TheeHEiR
VSu 1 p 6N Predriver U AN, FI-T U AH LM B 28 1 g 2 2%
HU 2 DO 6N Predriver U AH_EA] PWM %t
VBU 3 P 6N Predriver U #H_EA E 2% H R
VSV 4 P 6N Predriver VAHfIA, F-T VAH LM 28 1 o 2 2%
HY 5 DO 6N Predriver V AH_EA] PWM %t
VBV 6 P 6N Predriver V #H_EA E 2% H 5
VSW 7 P 6N Predriver WAHfIA, F-T W AH LM B 28 1 oo 2 2%
HW 8 DO 6N Predriver W AH_EA] PWM %t
VBW 9 P 6N Predriver W AH_EA E 2% H 5
FLYRAN , R Y Rl FE AR =0 VCC_MODE #hsE, A
10pF B K IR Y
1. FRE A AR
VCC_MODE = 0, #MHHLJEM VCC Hi N\ 5 ~ 24V, VDD5
P E LDO A
vCe 10 P 2. PHJEERA:
VCC_MODE = 1 (B[l VDD5 #Hi%) , AhEBEEIE A VDD5
N3 ~5.5V, [FIEKE VCC 5 VDD5 46z
3. BUHLYEAE
VCC_MODE = 1 (B VDD5 #Hi%E) , AMEBHEEYE 1 M VCC
HIN 5 ~ 36V, AMHHELYE 2 M\ VDD5 f N 5V
VSS 11 P H
Hh s R R N B0 5V LDO Y IR, i VCC MODE ¥k
S, HMIRENEIESH VCC 5l A, #ME 1 ~4. TuFH
VDD5 12 P Z¥o
VCC_MODE = 0 I}, Py LDO fay i 5V HLIE;
VCC_MODE = 1K, MAMBHEEN 3 ~ 5.5V HLJE
VCC MODE 13 DI NI R, RS VOC 5| I Th Re ik
RSTN/ " DI/ SNEREAIEN, WE LR, SRR
FICEK DI FICE i3z [ i ity
VDD18 15 P 1.85V LDO % th FEJs, ~MEE 1 ~ 4. TuF %%
VSS 16 P H
P1.2/ 17 DB/ GPTO, AI & /M T 1 4
FICED DB FICE $# s 1
P1.3/ DB/ GP10
HBIAS/ 18 DO/ HALL i B IR, PR I % 8: VDD5
CMP1PS AT DIReEH J5 OMP1 IE Sy N\
P1.4/ DB/ GPTO, W HC & AR BT 1 3
CMPOP/ 19 AT/ CMPO 1F#a
AD10/ AL/ ADC J#Ii& 10 N
HALLOS DI DhfekeH2 J5 HALLO 32 % H P o\
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2 FU6861Q2QFN56 | 10 5% Theethid
P1.5/ 50 DB/ GPTO, ATFC &AM T 1 4N, WIRCE 5K LhrHpH
CMPOM AT CMPO fii N\
P1.6/ DB/ GPTO, FIHCE AN BT 1 4, PIECE 5K v FBH
CMP1P/ AL/ CMP1 IEHIA
AMP1P/ 21 AL/ AMP1 IE4 N, #AHH 1 FEAS S i
AD9/ AL/ ADC JEIE 9 Fi
HALL1S DI iReiEF J5 HALLL 1848 B SE4 N
P1.7/ DB/ GP10, mJHECE 5K by HifH
CMP1M/ 22 AL/ CMP1 kg A
AMP1IM Al AMP1 6 N3k
P2.0/ DB/ GPTO, AT HCE AN 7 1 %A
ADO/ 23 AL/ ADC J8#1E 0 f N\, FH T REM R 1 BKERES
AMP10 AO AMP1 %y o it
P2.1/ DB/ GPTO, FIHCE AN R8T 1 4N, TIECE 5K v HBH
CMP2P/ AL/ CMP2 IEHI
AMP2P/ 24 AL/ AMP2 IEf4f N, #EAH B 2 FLEAS S i
AD8/ AT/ ADC JEiE 8 i\
HALL2S DI TIReiEH J5 HALL 1848 P4\
P2.2/ DB/ GPTO, FIECE AMH BT 1 %N, 7IECE 5K 4y HpH
CMP2M/ 25 AL/ CMP2 kg A\
AMP2M Al AMP2 % N3k
P2.3/ DB/ GPTO, P HC & AR BT 1 %A
AD1/ 0 AL/ ADC JHIE 1 %N\, F T REM B 2 MK EHIES
AMP20/ A0/ AMP2 % H i
CMP4P AT CMP4 TE#N
P2. 4/ o7 DB/ GPTO, P HC B A5 BT 1 %A
AD2 AT ADC JHIE 2 N, BHEHEGESHA
P2.5/ 08 DB/ GPTO, P HC & AR BT 1 %A
AD3 AT ADC J@#IE 3 %A
P2.6/ DB/ GPTO, P HC & AR BT 1 %A
CMP3M/ 0 AT/ RS HEE SN, CMP3 [ fuka N\ i
DAO/ A0/ PN DAC HL TG Buffer fiiH
AD11 AT ADC JHI& 11 fN
P2.7/ DB/ GPTO, W HC & AR BT 1 %A
AD4/ AL/ ADC JHIE 4 N, HTREBKEHILEHERES
CMP3P/ 30 AL/ CMP3 [ IEH NIy, FERHEHIRCRFEE S, H TR
AMP0O/ A0/ AMPO % H v, 5 BEZR FELIATBOR i 1 HE R i 1
CMP4M AT CMP4 fdii N\
P3.0/ a1 DB/ GP10
AMPOM AT AMPO Fifgi N, HFHCR B R E S
P3.1/ ” DB/ GP10
AMPOP AT AMPO IEFIN, ORI R E S
P3.2/ DB/ GPIO
AD5/ 33 AT/ RS SN, ADC E3E 5 N
VHALF AO 1/2 VDD5 B¢ 1/2 VREF ZF4it, AM%E 1uF B%F
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2 FU6861Q2QFN56 | 10 5% Theethid
GPIO
11\?;563// 34 i?; ADC I 6 i\ -
RYDS DB Dhfe e J5 UART 70X HlRE 20T ¥ RXD Fap N\ B3R 45 i) 152
Y TXD %t /RXD Hy A
P3. 4/ DB GPIO
AD7/ 35 AT/ REFGHE FE f 4N, AD JEIE 7 fIN
TXDS DO Ihie¥# J5 UART TXD %
P3.5/ pg/ | P10 .
VREF 36 AT ADC #1525 H R 4 N B3 N0 VREF faril, AR 1~4. TuF
HLZ
VSS 37 p Hh
GPIO HLVREHIAN, 3 ~5.5V, 421 ~ 10pF L F(HE, T0VCC
10VCC 38 p < VDD5, fY P3.7 ~6. PO.x. P1.1 ~0 F§ TOVCC fitHE, H:
% GPIO /5 vDD5 fitrg
P3.6/ 29 DB/ GPIO
HALL2 DI HALL2 iZ %5 H P4 N
P3.7/ 10 DB/ GP10
HALL1 DI HALL1 32 %5 Hi P N
P0. 0/ Al DB/ GP10, WJTC & A1 A 1B 0 F
SDA DB I°C SDA, 4 LA TT % fr
P0. 1/ DB/ GPIO
TIM4/ 42 DB/ Timer4 SRS
SCL DB I°C SCL W%f, STt ik
P0. 2/ 13 DB/ GPIO
HALLO DI HALLO 325 Hi P4 A\
P0. 3 44 DB GPI0
P0. 4/ 45 DB/ GPIO
NSS DB SPT [Py F it I1
P0. 5/ DB/ GPIO
TXD/ 46 DO/ R TT UART1 B3R K%
MOST DB SPT_MOST, FE MU A4 H s MU U A
P0. 6/ DB/ GPIO
RXD/ 47 DI/ REFE RS AT UART 1 Hd B20icn
SCLK DB SPI 4% 4 CLK
P0. 7/ DB/ GPIO
MISO/ 18 DB/ SPI MISO, FAUAR = A\ B MBS A 5 Hh
CMPX0/ DO/ b A a5 |
TIM2S DB Timer2 LNfeHE#% o i PRAS 20 N\ B PWM A% HY
P1.0/ 19 DB/ GPTO, AT FCE AN T 1 %A
TIM2 DB Timer2 IhfeH:# ar il PRAS 20 A\ 5 PWM A4 HY
P1.1/ £ DB/ GPIO, WJHC & AR B 1 %\
TIM3 DB Timer3 i FA 40N
VDRV 51 P 6N Predriver HLJS, 7 ~ 18V, #ME 1 ~ 10pF L
VSS 52 p Hh
NC 53 NC
LU 54 DO 6N Predriver U AH Fll PWM %
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6N Predriver V #H {0 PWM % H
6N Predriver WAHF{U PWM % H

DO
DO

10 387

FU6861Q2QFN56
55
56
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51
LV
LW

o

2.10 FU6861Q2 QFN56 S|iIE

S
<
o
=
(]
L
]
-
o
= S
<
. 5 g
< Q 2 2 a 0O
> g 8 = a S W s
E 49 e £ 292 9 30
S <« =2 2 b ~N © w1 2 o g o
O o < < x O O o 2 2 0 s
2 2 I Ty 2 £ £ £<£LL0
TR gL s, T aF TSN G
gy aofLarry g
Nl ol ol lo! el IND ol il 1] (ol il ol (o] ol
V]IS0 IS I 0 0 () T
onvH/cod € |87 €av/sed
€0d (V7| | | [Lc] wav/ved
SSN/¥'0d [SP) | | 19| dvdIND/OTdINV/TAV/E Td
axL/ISON/s'0d [97 | | n - (52| WZdWY/NZdIND/T'2d
“““ . | ) ! R
axy/y1os/90d Ly} | > | |¢| STTIVH/8AV/dTdNV/dZdNI/T Td
STINIL/OXJND/OSIN/2'0d 8V | | " m 2 ° | €| oTdIAv/0av/0'td
ZANIL/OTd (67 | N W 3 | 22| WIdV/INTdIND/L'Td
[ | c b
ENIL/T'Td |05 | Oy N % o = | 1 Tz| STTIVH/6AV/dTdINV/dTdIND/9'Td
“““ " . (e} e [
AYAA (TS| W — © | 10C| NOdIND/S'Td
[ ! N ! S
SY 4T, = | | 61| SOTIVH/0TAV/d0dND/¥'Td
ON (€5 = | 81| SATdWD/SVIgH/€Td
n o vs - 41] a3o/TTd
ass 9T SSA
m19sl - [st] staan
REEREREEEEREE
> DO O = =2 = = = 2 Q9 v w ow X
¢ rTg2*T23g=zx25%888
> S «
=
S
S
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2.11 FU6861L2 LQFP48 3|5l

% 2-6 FU6861L2 LQFP48 3| %1%

31 Fﬂgf,fjif 10 347 HReHA
P2. 3/ DB/ GPIO, AJ L& AN T 1 4
AD1/ | AL/ ADC J#IE 1 %N, T REEMHER 2 MKEHNES
AMP20/ A0/ AMP2 %y Hi i
CMP4P AT CMP4 IEHI
P2. 4/ 5 DB/ GPTO, A HC & AR B 1 A
AD2 Al ADC J#IE 2 N, BHLHEIERE SHA
P2. 6/ DB/ GPTO, A HC & AR B 1 A
CMP3M/ 3 AL/ s EE SN, CMP3 1) 7% N\ i
DAO/ A0/ P8 DAC H3 & JC Buf fer #ith
AD11 Al ADC JEiE 11 H\
P2.7/ DB/ GPTO, A HC & AR B 1 A
AD4/ AT/ ADC JHIE 4 N, HTREBKGHIRLHBETRES
CMP3P/ 4 AL/ CMP3 fIE%m N, HeBRFERHERURFAME S, H TR R
AMP0OO/ A0/ AMPO %t v, K BEER FEIAUOR S5 1 HL B
CMP4M Al ERSESIL TN
P3.0/ - DB/ GPI0
AMPOM AT AMPO fif N, T BOKEHE B E S
P3.1/ 6 DB/ GPI0
AMPOP AT AMPO 1EHIN, HTFBOKEHE TGS
P3. 2/ DB/ GPIO
AD5/ 7 AT/ SRS SN, ADC 3@ 5 HA
VHALF AO 1/2 VDD5 8% 1/2 VREF &, 4ME LluF %
GPI0
RXDS DB DIREHLH% J5 UART 78 XUZEHI AT (19 RXD 4 N\ BB 4 i 5
A TXD i H /RXD Far A
P3. 4/ DB GPIO
AD7/ 9 AT/ FECSLEE P P 5N, AD JEIE 7 #IN
TXDS DO ThREHER J5 UART TXD %
P3.5/ DB/ CP10 N . N
10 ADC #1525 L R 3 N B35 N 358 VREF Far i, AR
VREF AT e
1~4. TuF B2
LOVEC 1 P \I/gDEE/}E—tFHIJ]\, 3~5.5V, Ff#E 1~10pF B2 FH, T0VCC <
P0. 0/ 12 DB/ GPTO, ] HC & M A W 0 Fr N
SDA DB I°C SDA, #EHMITFEEHIE, PIACE 5K _Lhi bl
PO. 1/ DB/ GPIO
TIM4/ 13 DB/ Timer4 i PRAL oA\
SCL DB I°C SCL A #h, MWL, HCE 5K Ly HfH
PO. 4/ " DB/ GPIO
NSS DB SPT i 0
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FU6861L2
5| 4 LOFP4S 10 k% ThReHid
P0. 5/ DB/ GPI0
TXD/ 15 DO/ IR T UART1 B9 A% i
MOST DB SPT MOST, F= LS = th = WAL i A
P0. 6/ DB/ GPI0
RXD/ 16 DI/ IR T UART1 BE 820k
SCLK DB SPI # MBS %) CLK
P0. 7/ DB/ GPI0
MISO/ 17 DB/ SPI _MISO, F ML A A B AU A i H
CMPX0/ DO/ bl 2 s A H K 5 | A
TIM2S DB Timer2 TREFEF% o SR 2 A Bl PWM B =k HY
P1.0/ 18 DB/ GPIO0, W] & MR 1 %A
TIM2 DB Timer2 TR % i P U A\ Bl PWM A5
P1.1/ 19 DB/ GPIO, P FCE MR T 1 4
TIM3 DB Timer3 ffi FARE A
VDRV 20 p 6N Predriver HiJE, 7 ~ 18V, #M¥E 1 ~ 10pF HZ
VSS 21 P Hhy
LU 22 DO 6N Predriver U #H U PWM it
LV 23 DO 6N Predriver V AH NI PWM %yt
LW 24 DO 6N Predriver W AH Rl PWM %t
VSu 25 P 6N Predriver UAHfIA, HT UAH B0 B2 1 Hhin 2%
HU 26 DO 6N Predriver U AH_L-fll PWM %t
VBU 27 P 6N Predriver U AH_Lfil E 2% H i
VSV 28 P 6N Predriver VAH¥IA, FT VAH E0U B2 [ s 5%
HY 29 DO 6N Predriver V #H U PWM %t
VBV 30 P 6N Predriver V AH_EfI % H s
VSW 31 P 6N Predriver WAHKIA, FT WAH 0B 25 [ s 5%
HW 32 DO 6N Predriver W AH Ll PWM %t
VBW 33 P 6N Predriver W AH_EfI E 2 H s
NC 34 NC
vee . p %ﬁiﬁ?)\ P 1T Y PR P LSRR Sl VCC_MODE ¥kiE,  Ahie
10pF B SRR B
VSS 36 p Hh
rH e FEL YR S N B P 38 5V LDO % L, HH VCC MODE ¥
VDD5 37 p €, HIRENENE S VCC 5l A, #ME 1 ~4. TuFH
%o
RSTN/ - DI/ MR AN, WE LR, R
FICEK DI FICE 13z 1 i iy
VDD18 39 P 1.85V LDO ¥th FYR, AME 1 ~ 4. TuF %
P1.2/ 40 DB/ GPIO, AJ L& /M T 1 4
FICED DB FICE ¥ 11
P1.3/ DB/ GPI0
HBIAS/ 41 DO/ HALL fh & WY, NS08 IS DG % 42 VDD5
CMP1PS AT LIRS OMP1 1M N\ Ui
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31 Fggigif 10 47 AP
P1. 4/ DB/ GPIO, AIACE Ay 1 4N, TIBCE 5K R e
CMPOP/ 4 AT/ CMPO IE4A
AD10/ AL/ ADC J#IE 10 i\
HALLOS DI TIRE#6#% 5 HALLO 3248 H~PAm
P1.5/ 3 DB/ GPIO, PIFCE AMEBAR T 1 4N, TIACE 5K Fhr il
CMPOM AT CMPO 7%
P1.6/ DB/ GPIO, AIACE ANy 1 4N, TIBCE 5K R e
CMP1P/ AT/ CMP1 IEHA
AMP1P/ 44 AT/ AMPL T4 N, FEAH T 1 RS SHIA
AD9/ AT/ ADC i#iH 9 Hi N\
HALL1S DI IR 5 HALLL 3845 s P A
P1.7/ DB/ GPI0, WHACE 5K bhirfH
CMP1M/ 45 AT/ CMP1 fudgi N
AMPIM AT AMPT A% A i
P2.0/ DB/ GPTO, AITE E AN T 1 HA
ADO/ 46 AT/ ADC J83E 0 N\, F T REM MBI 1 MKERES
AMP10 A0 AMP1 %y Hi 3
P2. 1/ DB/ GPIO, AIACE MR 1 N, FICHE 5K EhiHifH
CMP2P/ AT/ CMP2 IEHA
AMP2P/ 47 AT/ AMP2 TEH N, FEAH IR 2 RS SHIA
AD8/ AT/ ADC J#iH 8 Hii A\
HALL2S DI IR 5 HALL2 18 45 fi P A\
P2. 2/ DB/ GPIO, AIACE AN T 1 4N, TIBCE 5K HhirifH
CMP2M/ 48 AL/ CMP2 fudigi N\
AMP2M AT AMP2 47 i N ity
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28 [ ] vsv
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2.13 FU6861N2/ FU6861NF2 QFN40 3|iI5I+E

% 2-7 FUB6861N2/ FU6861NF2 QFN40 5| fHi51) %

FU6861N2/
2| FU6861INF2 | 10 KA ThReHid
QFN40
VSuU 1 p 6N Predriver U AH#IAN, FT U A LM H 281G 2%
HU 2 DO 6N Predriver U AH_Lfll PWM %t
VBU 3 P 6N Predriver U AH_EfM [ 2 s 5
VSV 4 P 6N Predriver V AH#IN, FT VA LM H 280G 2%
Hy 5 DO 6N Predriver V #H_EAN PWM % H
VBV 6 p 6N Predriver V AH_EfM F 2 s 5
VSW 7 P 6N Predriver WAHEIA, FH-T WAH LM H 280G 2 2%
HW 8 DO 6N Predriver W AH_EAN PWM % H
VBW 9 p 6N Predriver W AH M F 2 s 5
vee 10 p EE‘J)E%N EB{E?@EE YR VCC MODE #RyE, 4hE
10pF B 5 RJEIR A .
VSS 11 p Hhy
o s FL YA N ERAT S 5V LDO #i Y HLYR, £ VCC_MODE
VDD5 12 P e, HIREHEAE S % VCC 51 IR, SME 1 ~ 4. TuF B
o
RSTN/ 3 DI/ AMEREALEN, WE LR, SRR
FICEK DI FICE st 1 B B ity
VDD18 14 P 1.85V LDO #rtH HLIE, A% 1 ~4. TuF A
P1.2/ 5 DB/ | GPIO, AJECE ZMBHH T 1 H A
FICED DB FICE ¥ 11
P1.3/ DB/ | GPIO
HBIAS/ DO/ | HALL f & Y, A5 I I OS24 VDD5
P1.4/ T DB/ | GPIO, nIBCE AN 1 N, WIFECE 5K 4 HifH
CMPOP/ AI/ | CMPO IE#A
AD10/ AI/ | ADC iEi& 10 %A
HALLOS DI IR 5 HALLO 12 48 Hi P A\
P1.6/ DB/ | GPIO, nIECE AN 1 N, WIFECE 5K 4 rufH
CMP1P/ 17 AI/ | CMP1 IE#a N
AD9/ AI/ | ADC iBi& 9 N\
HALL1S DI UiRe#E#% 5 HALLL 3248 s-Pim
P2.0/ 18 DB/ | GPIO, AJECE ZMBHH T 1 4
ADO Al ADC JE3E 0 N\, F T REMHBI 1 K ERES
P2.1/ DB/ | GPIO, AJECE AN W 1 4N, FIECE 5K bhv sl
CMP2P/ 19 AI/ | CMP2 IE#aN
AD8/ AI/ | ADC iBi& 8 #y A\
HALL2S DI IR 5 HALL2 1845 ri P A\
P2.3/ DB/ | GPIO, AJECE ZMHH T 1 4
AD1/ 20 AI/ | ADC#IE 1 N, H T REMHBR 2 BKE MG S
CMP4P Al CMP4 IEf A
P2. 4/ 01 DB/ GPTO, W] HC & A5 B 1 f A
AD2 AT ADC J#I1E 2 N, BREHEESHA
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FU6861N2/
2| 4 FUG86INF2 | I0 2K TheeHR
QFN40
P2. 6/ DB/ | GPIO, I L E AP 1 Fr N
CMP3M/ 09 AT/ RS EESHAN, CMP3 [k N\ i
DAO/ A0/ B DAC L& TG Buf fer %
AD11 Al ADC JHiE 11 f A\
P2.7/ DB/ | GPIO, I L E AP 1 Fr N
AD4/ AT/ | ADC J#IE 4 TN, H T REBKGEHRLERES
CMP3P/ 23 AL/ CMP3 R IE4m N, HBFEFERURFEE S, H TRlgR
AMP0O/ A0/ | AMPO % th oy, 5 REZR HRLBOR S 1) R i
CMP4M Al CMP4 frufd A
P3.0/ 04 DB/ | GPIO
AMPOM AT AMPO Fifi N, FTICKRIEHRGES
P3.1/ o DB/ | GPIO
AMPOP Al AMPO IEN, FHTBOKEIE G S
P3.2/ DB/ | GPIO
AD5/ 26 AL/ SRS SN, ADC i@ 5 HA
VHALF AO 1/2 VDD5 8% 1/2 VREF Z%EHuth, 4ME 1uF B
GPI0
P3. 5/ o7 DB/ ADC 41 52% Hi FE 4 A % 143 VREF St 4 1 ~
VREF Al -
4. TuF HF¥
VSS 28 P Hh
Lovee 99 P \I/g;?dﬁ%iﬁu)\, 3 ~5.5V, %1 ~ 10pF B FHI, T0VCC <
P0. 0/ 20 DB/ GPTO, AJ L & A5 B 0 N
SDA DB I°C SDA, HEHMRIFIHE, AITCE 5K Ly s fH
PO. 1/ DB/ | GPIO
TIM4/ 31 DB/ | Timer4 fisfB=dm ANk PWM AR >
SCL DB I°C SCL A #h, HEHMWITEHE, ECE 5K by HfH
P0. 4/ - DB/ | GPIO
NSS DB SPT Fya% £ 11
P0. 5/ DB/ | GPIO
TXD/ 33 DO/ TR EFL AT UART 1 B4 & 1% v
MOST DB SPT_MOST, F= MR = H B ML =0
P0. 6/ DB/ | GPIO
RXD/ 34 DI/ TR R AT UART L BR B0
SCLK DB SPT #2114 CLK
P0. 7/ DB/ | GPIO PO.7
MISO/ DB/ SPT_MISO, F=HURE =4 A B WAL =0 HY
CMPX0/ - DO/ Eb e i HE U 5 | A
TIM2S/ DB/ | Timer2 IhREHEFE Jo il PRAR 4 A B0 PWM A5 k60
P1.1/ DB/ GPIO P1. 1, AJECE SNSRI 1 4
TIM3 DB Timer3 Fli H 2 A
VDRV 36 P 6N Predriver By, 7 ~ 18V, #M% 1 ~ 10uF A
VSS 37 p Hb
LU 38 DO 6N Predriver U #H N PWM %t
LV 39 DO 6N Predriver V AH N PWM %t
LW 40 DO 6N Predriver WAH (U PWM %
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2.15 FU6862L LQFP48 3|53

% 2-8 FUB6862L LQFP48 3| 713

M| o | 10X Shfgsing
P2. 1/ DB/ GPTO, AT FC & AN T 1 %A
CMP2P/ AL/ CMP2 1F % N\ i
AMP2P/ 1 AL/ AMP2 TE%61 N, B2AH IR 2 FRAS S HIA
AD8/ AL/ ADC 3K 8 i it
HALL2S DI UIReiEH J5 HALL 1848 P4\
P2.2/ DB/ GPTO, AJFCE AN T 1 %A
CMP2M/ 2 AT/ CMP2 % N itk
AMP2M AT AMP2 51 N ik
P2. 4/ 3 DB/ GPTO, AT ECE AN T 1 %A
AD2 Al ADC JHIE 2 f N, BHEHEGESHA
P2. 6/ DB/ GPTO, AT ECE AN T 1 %A
CMP3M/ A AT/ WS EE SN, CMP3 ¥ 64 N i
DAO/ A0/ P DAC Hi & Buf fer it
AD11 AT ADC J@I& 11 f N
P2.7/ DB/ GPTO, FIHC & AN IBT 1 %A
AD4/ AL/ ADC JHIE 4 f N, HTREBRE NI RERGS
CMP3P/ 5 AL/ CMP3 [ IEH A by, FERRR R G S, TR i
AMP0OO/ A0/ AMPO %t v, K BRZR FELIRBOK S (1) H
CMP4M AT CMP4 5 Nk
P3.0/ 6 DB/ GPTO
AMPOM AT AMPO F4 Nuity,  FHFICORBEER LA 5
P3.1/ ; DB/ GPI0
AMPOP AT AMPO IEH N3y, T UK B R 5
GPTO
RXDS DB e 5 UART 7E XU HilAE R ¥ RXD fa N\ B 2R il 5T
[ TXD %t /RXD fiy A
P3. 4/ DB GPTO
AD7/ 9 AL/ AD JEIE 7 H N\ i
CMP3PS AT CMP3 ThESH:RS 5 I N\
TXDS DO ThEeER2 J5 UART TXD %t
GPI0
o 10| O | ADC SRSt e R SR S VREF i, SV 1 ~ 4. Ty
HL2F
PO. 1/ . DB/ GPTO
TIM4 DB Timer4 B R AN
P0. 5/ DB/ GPI0
TXD/ 12 DO/ TSRS TT UART L $00H 2 1% i
MOST DB SPT MOST, F ML =460 tH B AU A A
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FU6862L .
2| B LOFD48 10 %7 B 11150
P0. 6/ DB/ GPI0
RXD/ 13 DI/ LR T UART1 BE a0k
SCLK DB SPI #£ M B4k CLK
P0. 7/ DB/ GPIO
MISO/ ” DB/ SPI _MISO, F MU A5 A BN i
CMPX0/ DO/ bl A5 s i H DU 5 | A
TIM2S DB Timer2 ThREHE % fo 4 s U A\ Bl PWM A HY
VSS 15 P H
LW 16 DO 6N Predriver W AH T PWM % Hi
LV 17 DO 6N Predriver V AH Fll PWM %
LU 18 DO 6N Predriver U #H Nl PWM % Hi
NC 19 - NC
NC 20 - NC
VBU 21 P 6N Predriver U AH_Lfl [ 2% H jF
HU 22 DO 6N Predriver U AH_EAI] PWM % !
VSU 23 p 6N Predriver U AHFIA, F-T U AH M B 25 g 5 2%
NC 24 - NC
NC 25 - NC
NC 26 - NC
VSV 27 P 6N Predriver VAH#IA, FT VAL B0 E 2 H 2%
Hv 28 DO 6N Predriver V AH_LAll PWM %
VBV 29 P 6N Predriver V #H Ll [ 2% L jE
NC 30 - NC
NC 31 - NC
NC 32 - NC
VSW 33 P 6N Predriver WAHHIA, FT WAL BN E 21 Hm 2%
HW 34 DO 6N Predriver W AH_LAUl PWM %
VBW 35 P 6N Predriver W AH_ Ll F 2% H 5
NC 36 - NC
NC 37 - NC
HLJEA N, A2 10uF B5E K IE iR FEL 2
VCe 38 P F R R
A1 HLIE M VCC N 12 ~ 20V, VDD5 H P43 LDO /=4 s
VSS 39 p L
VDS 10 p Hh FELYRAT N B EE 5V LDO far YR, $E 1 ~ 4 TuF LA
VCC > 5.5V I}, VDD5 i 5V
RSTN/ " DI/ SNERE TSN, WE LRI, MR
FICEK DI FICE stz [ B B iy
VDD18 42 P 1. 85V LDO %t MR, AME 1 ~4. TuF A
P1.2/ 3 DB/ GPTO, AT FCE AR T 1 %A
FICED DB FICE 3 it 11
P1.3/ DB/ GPIO
HBIAS/ 44 DO/ HALL fh B YR, P08 I 5% 4% VDD5
CMP1PS AT IIREFERS J CMP1 1E % N i
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FU6862L .

Ell::! LQFP48 10 K% Theg itk
P1.4/ DB/ GPIO, mJHc & A A b 1 4N

CMPOP/ 45 AT/ CMPO 1E %5 N ¥t

AD10/ AT/ ADC @I 10 % N\

HALLOS DI IR H J5 HALLO 3B 48 H P4 A\

P1.5/ 46 DB/ GPIO, AJFC & AN W 1 SN

CMPOM Al CMPO 1 %y N it

P1.6/ DB/ GPIO, AJFC B AN W 1 SN

CMP1P/ AL/ CMP1 1E% N3

AMP1P/ 47 AT/ AMP1 TEHgr N3y, B AR IR 1 RS S
AD9/ AT/ ADC iBiE 9 % N i

HALL1S DI TR J5 HALLL 3B 48 F P A\

P1.7/ DB/ GP10

CMP 1M/ 48 AL/ CMP1 7%y N3

AMPIM Al AMP1 7 %65 N it
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2.16 FU6862L LQFP48 5| I

P1. 6/CMP1P/AMP1P/AD9/HALL1S

P1. 7/CMPIM/AMPIM
46[ ][] PL 5/CMPOM

P1. 3/HBTAS/CMP1PS

P1. 2/FICED

45[ ][] PL 4/CMPOP/AD10/HALLOS

48| [ ]

47[ 1]

44 1]

43[ ]

42| ] vDD18

41[ ][] RSTN/FICEK
40/ [ ] vDD5

39 ] Vss

38 ][] vce

370 ] NC

P2. 1/CMP2P/AMP2P/ADS/HALL2S [ ][ | 1 36/ [ | NC
p2. 2/cMp2u/ampem [ | 2 e 35/ [| | vBW
p2.4/ap2 [ | 3 QW- 34 ] uW
P2. 6/CMP3M/DAO/ADIL [ [ | 4 / 33 [ ] vsw
P2. 7/AD4/CMP3P/AMPOO/CMPAM | || | 5 32[ [ ] NC
P3. 0/AMPOM [ ]| | & 31) [ ] NC
FU6862L
P3. 1/AMPOP | [ | 7 30/ [[ ] NC
P3. 3/AD6/RXDS [ [ | 8 29 ] vBv
P3. 4/AD7/CMP3PS/TXDS [ ][ | 9 28] [ ] nv
P3. 5/VREF | | | 10 27] ] vsv
Po. 1/T1M4 [ [ ] 11 26] [ ] NC
PO. 5/TXD/MOST [ ]| | 12 25 [ ] NC
o < wn (o] ~ (o] (o)) o — o~ o <
i - — i - - - o o~ (o] o~ o~
= & 552 22 = = z =
g E
< (=)
£ g5
© 3
£ 3
=
o~
S
[a 9
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2.17 FU6862Q QFN48_38 B|i5I3&

% 2-9 FU6862Q QFN48_38 3| %1%

FU6862Q .
515 QFN48. 38 10 K% TheeHR
P2.1/ DB/ GPTO, WAL & AR BT 1 3
CMP2P/ AL/ CMP2 1F % N\ i
AMP2P/ 1 AL/ AMP2 TE%65 N, B2AH IR 2 FERAS S HIA
AD8/ AL/ ADC JEIH 8 % N\ ¥
HALL2S DI IIREE#% 5 HALL2 38 %5 H P4 A\
P2.2/ DB/ GPTO, AJFCE AN T 1 %A
CMP2M/ 2 AT/ CMP2 1 Nk
AMP2M Al AMP2 % N3k
P2. 4/ 3 DB/ GPTO, AJFCE AN T 1 %A
AD2 Al ADC I8 2 %y Ny, BFZEH RS SHA
P2. 6/ DB/ GPTO, AT ECE AN T 1 %A
CMP3M/ A AT/ RS HEE SN, CMP3 Fb N\ i
DAO/ A0/ P DAC HL & Buffer it
AD11 AT ADC @i 11 iy N\
P2.7/ DB/ GPTO, AJFCE AN T 1 %A
AD4/ Al/ ADC J@iE 4 ¥ N, FTREBKENRLERES
CMP3P/ 5 AL/ CMP3 [ IEH A uty, FERRR KRGS, TR i
AMP0OO/ A0/ AMPO %t uif, K BRZR FELIRBOR S (1 H s dn
CMP4M AT CMP4 F 46 Ntk
P3.0/ 6 DB/ GPI0
AMPOM AT AMPO i Niig, T KBRS 5
P3.1/ . DB/ GPI0
AMPOP Al AMPO T4 NS, T ORI S 5
GPI0
RXDS DB e 5 UART E XU HilAE R ¥ RXD fay N\ B 2R il 5T
) TXD %1 Hi /RXD Hi A\
P3. 4/ DB GPI0
AD7/ 9 AL/ AD JEIE 7 H N\
CMP3PS/ AT/ CMP3 I REFEH% J5 1E 4 A\ bty
TXDS DO LIRER: R J5 UART TXD %t
GPI0
P3. 5/ 10 DB/ | ADC 452 Ha FE i A S 0 0 VREF 1t A1 1 ~ 4. TuF
VREF AT o
HL2%
PO. 1/ " DB/ GPI0
TIM4 DB Timer4 i 30k N\
P0. 5/ DB/ GP10
TXD/ 12 DO/ DhReEFL BT UART1 $03E & ik i
MOST DB SPI_MOST, F=HUAR =4 H s MBS s N
P0. 6/ DB/ GPI0
RXD/ 13 DI/ TSRS T UART 1 SR 2050
SCLK DB SPI #: W %h CLK
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FU6862Q "
5| 4 QFN4S. 38 10 k%! ThReHid
PO. 7/ DB/ GPI0
MISO/ " DB/ SPI_MISO, =AU A A A B AR i
CMPX0/ DO/ bt et X 5 | A
TIM2S DB Timer2 ThREHE % fo 4 s U A\ B PWM A HY
VSS 15 p H
LW 16 DO 6N Predriver W AH T~ PWM % Hi
LV 17 DO 6N Predriver V AH T~ PWM % Hi
LU 18 DO 6N Predriver U AH T~ PWM % Hi
VBU 19 P 6N Predriver U AH_ il B 2% 5
HU 20 DO 6N Predriver U AH_ LMl PWM %
VSU 21 p 6N Predriver UAHHIA, FHT UM B E 2 WS %
VSV 22 p 6N Predriver VAHfIAN, FH-T VAH LM H 28 1 g 225
HV 23 DO 6N Predriver V AH_EAI] PWM % H!
VBV 24 P 6N Predriver V AH_Lfil F 2% H 5
VSW 25 p 6N Predriver W AHEIA, FH-T W AH LM B 28 1 o 225
HW 26 DO 6N Predriver W AH_EAI] PWM % H!
VBW 27 P 6N Predriver W AH Ll F 2% H 5
HLIRARN, A2 10uF 35 KI8T FEL 2%
vCe 28 P B R e R A
A1 B A VCC SN 12 ~ 20V, VDD5 FH P43 LDO 724 5
VSS 29 p H
VD5 20 P H R FLIE A N BN 5V LDO S HL YR, #E 1 ~ 4. TpF AR
VCC > 5.5V [}, VDD5 %t 5V;
RSTN/ a1 DI/ SNSRI, NE LR, B EERA
FICEK DI FICE a4z [ B o i
VDD18 32 P 1.85V LDO %t Fdli, AMEE 1 ~ 4. TuF 5§
P1.2/ a3 DB/ GPTO, AIFC &AM T 1 %A
FICED DB FICE ## i 1
P1.3/ DB/ GPIO
HBIAS/ 34 DO/ HALL ff B FJR, PR I %% 8: VhD5
CMP1PS AT IIRERERS J5 CMPL 1E % N i
P1.4/ DB/ GPIO, WJHC & 7 I 1 %\
CMPOP/ 35 AL/ CMPO IF %5 N i
AD10/ AL/ ADC JBI& 10 % N St
HALLOS DI IR 5 HALLO 1848 Fi P A
P1.5/ 26 DB/ GPTO, AT ECE /M T 1 %A
CMPOM AT CMPO 47 51 N\ ik
P1.6/ DB/ GPIO, WHC & 7 I 1 %\
CMP1P/ AL/ CMP1 IE % N\ ¥
AMP1P/ 37 AT/ AMP1 IEH N iy, BEAHHL 1 HLRAS SN
AD9/ AT/ ADC J#IE 9 ¥ N i
HALL1S DI IR 5 HALLL 3848 Fi-F A
P1.7/ DB/ GPIO
CMP1M/ 38 AT/ CMP1 4% N\ ik
AMPIM AT AMP1 475 Nk
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3 HRRIER

3.1 LQFP48_7X7 (i&ERF FU6812L2, FU6861L2, FU6862L)

D |
DI 7 T
JHAEA AR A 31
./ MHM%@
1 ‘ -
] N 1 =
I — ) — - B-B
1 1S 1
—— INI (Laser Mark) ——
I 1
s =
= T "
o — 1 g ~  WITH PLATING
] 1
—— — BASE METAL
] 1
. : SECTION B-B
T ELLL
LQFP48
B0 MILLIMETER
MIN MAX
A 1.6
Al 0.05 015
A2 35 1.4
E 38 | 9
D 88 9
El 659 71
) DI 9 71
) , L1 1
| ) N
i:i——l e
L1 b

3-1 LQFP48_7X7 3 R~} H
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3.2 QFN56_7X7 (IZFHF FU6861Q2)

D2
D al
56
(EANORARANANA (GRSHARERARAN()

56 | I g
1 PINI (Laser Mark) | = 3 2
2| @ = =

! = - + - o
MY PR I e =
/I_J—I l|llJ,,ll_J—l\JlJ\J‘J\J\J
| e b
i EXPOSED THERMAL
PAD ZOOM
BOTTOM VIEW
TOP VIEW
QFNS6
MILLIMETER
SYMBOL
MIN [ NOM | MAX
A 0.7 |0.75 08
Al 0 0.02 | 0.05
E 6.9 74 751
D 6.9 V) q:l
\_EI_EI_D_D_E\.D_D < E2 51| s2 | 53
— D2 51 52 53
B L 03 04 045
SIDE VIEW e 04
b 0.15 0.2 025

3-2 QFN56_7X7 13 R ~F K]
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3.3 QFN32_4X4 (iEFTF FU6812N2)

D

1 PINI (Laser Mazk)

0| &

TOP VIEW

|
!
|
|
S A B
|
|
\
\

I

SIDE VIEW

Al

Dl
Jf T T
f

EXPOSED THERMAL
PAD ZONE

[Se]

= f
| R |
e
BOTTOM VIEW
QFN32
MILLIMETER
SYMBOL
MIN | NOM | MAX
A 07 | 075 | 08
Al 0.05
E 39 41
D 39 41
El 26 29
Dl 26 29
L 030 045
e 04
b 015 | 020 | 025

3-3 QFN32 4mm X 4mm X 0.75mm 323 K~ &
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3.4 QFN40_5X5 (i&RF FU6861N2/ FU6861NF2)

(5]

D

10 - PINI(Laser Mark)
/ |

s

g
|
|
|
i
|
|
|
|
|
TOP VIEW

EXPOSED THERVAL /

PAD ZONE

e I

SIDE VIEW

Al

BOTTOM VIEW

QFN40
oL MILLIMETER
MIN | NOM | MAX
A 07 | 075] os
Al 0.02 | 0.0
E 49 | 50 | 51
49 | 50 | 51
El 36 | 37 | 38
D1 36 | 37 | 38
L 035 040 | 045
e 0.4BSC
b 0.15 [ 02 [o2s

K] 3-4 QFN40 5mm X 5mm X 0.4mm 335 K~ K]

D1
| 10
— 000ui0000(

f = \Cl
- =
> -
> | =

m B —~ e s =
- | -
D/ | )
=7 . =
= =
~adhoolonood
Le'll |””'—b |
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3.5 SSOP24_8.65X3.9 (3EZRF FU6812S2 / FU6812V)

18A8RRRRARE |

1
1
I
9
1
1

T
1

b |L _e_l
l SsoP24
SYMBOL MITIMETER

MIN NOM MAX
A 175
Al 010 | 015 [ 020
D A2 130 | 140 [ 150
P * D 855 | 865 | 875
/ W A" 4 E ss | 6 | 62
t j N El 38 | 39 4
|| IIRl ! ] o =

AII L1 1.05

e 0635
b 023 031

& 3-5 SSOP24 8.65mm X 3.9mm 35 R~ &
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3.6 QFN48_38_7X7 (i&EFF FU6862Q)

LEAD WIDTH b 0.2 0.23 0.3

E— @ |
W 38 | E['l SEATING PLANE SYMBOL [ NOM 53
= —a TOTAL THICKKESS A 0.7 0.75 0.8
| a STAND OFF a1 0 0.02 0.05
: MOLD THICKNESS AZ —_ 0.55 -
| L/F THICKNESS A3 0.203 REF
1
1

[ ® D 7 BSC
| v E 7 BSC
e 0.5 BSC

BODY SIZE

1
i
i
I
.
C
PIN 1 CORNER |/ :! LEAD FITCH ol 0.75 BSC
l::l H a2 1.25 BSC
O 4 -
! ! [ [ X D2 415 425 [ES
H | v E2 3.3 34 35
| 2[ LEAD LENGTH L 0.35 0,43 0.55
i
a4 K 1.35 REF
| . LEAD TP TO EXPOSED FAD EDGE
! :} K1 5 REF
| ' FACKAGE EDGE TOLERANCE aag 0.1
H ! MOLD FLATNESS cee 0.1
| | COPLANARITY ece 0.08
| | bbb 01
LEAD CFFSET
! b ddd 0.05
. =— Al EXFOSED FAD OFFSET f# 0.1
P D aealC] 42 (A3)
TOP VIEW A :

SIDE VIEW

JTTTT

EXPOSED DIE
aTTacH PAD

=

E2
LGl = — - — - — - —— 1 —-——|

PIN 1 1D 14
R —

|
noooaaaang

—— 12 (k1) 26% (K} |—k35x L
BOTTOM VIEW

BN

]

5] 3-6 QFN48_38 7mm X 7mm &2 R~ [
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o~ B FU6812x2 61x2 62
4 TSR
R AL Gk
I 4o EEL B KO IXZhRA B
~ 0
o e P & %) ADC DAC
ws | &S| 2 |R(ARIA) 52 £ls|2|k ] [
Tle G| 2 BRREIE S alrE||2|F| 8 s (2|5 ®
S| 8 ritv|®@\®| S| 2IE (RS2 = A |, B | | B
S | = PlE|E w5 B8 A B4 | E
OEEOE S 5 w| B w x| % &
(2]
oo | b | a0 8| B | B #
rusi2iz | 24 | 16 | 0.75 [ v | — | v |—| — | = | v [ v | Y| v | v | v 8461 z|z|1|8] v |3]3|J] (mrid
FUBsIaNz | 24 | 16 [ 0.75 | v | —| v | — | — | — | v | v [ v | v | v | v]2|e|t]| 7 ||| v|1|z]|v] SN2
SS0P24
Fuesizs2 | 24 | 16 [ 0.75 | v | — | v | —| — | — | v | v| v | v || v |w2|e|1]5 [12|1]8]v]|1|2]|v]| (565
3. 9mm)
5S0P24
sty | 24 | 16 | 075 | 7 | —| v | —| —| —| v |~ | v | v ur| v 12|61 7 |1w2[1|o|v]|3]2]|v]| 665
3. 9mm)
QFN56
FUBSSI0Z | 24 | 16 | 0.75 | ¥ | — | v | —| v [ — | = | v [ v | v | v | v |s2|6|t]|z|z|1|8]v[3]|3]] Ay
FUBSSILZ | 24 | 16 | 0.75 | ¥ | — | v | —| v | — | = | v [ v | v | v | v |2 |e|t ||| 1i|8] |33 4] e
FUBSSINZ | 24 | 16 | 0.75 | ¥ | — | v |—| 4 | — | = | v | v | v | v | v |16 [1]| 9o |z|1|8]|1]3|J] S50
FUBSSINFZ| 24 | 16 | 0.75 | v [— | v |—| 4 | — | — | 4| —|—| v [ v|w]e 1|9 |12zf1]8|v|[1]3|y] a¥D
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P~ EBEE FU6812x2_61x2_62
By HL IXZhdE 0 IXZhRE e ENY
o |22 8 |n|nininls) 25|zl x
BE (2183 |® @ ® w5 vlzlo| 2B |B|H o | ||| R
E D8 itk B|S|SIE|IZIE| B8] S & b = 5
=I = Sl & | =¥, 5| =] = A B | A B = | K
o | B || S| S R g %
B 6 b |66 B | E ¥
FU6862L | 24 16 | 0.75 N | — | V| — N — — N N J [SJK% N 20 6 1 10 12 | 1 9 J 3 3 N %7QXF7Prfm8>
FUGSE2Q | 24 | 16 | 0.75 | ¥ J vl= =1l vl v |3l vlao|e|t]|w0]2z]1]o]v|3]3s]|v (gggﬁﬁ)
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s For til;ljl Tech
U=USH= 3% FU6812x2 61x2 62

5 BS4FE

5.1 BSfFHEENRAE

i 5.1.1 ~ 5.1.10 RAS X S KAUEAE P T A R E P B K ABIR a4 o XA 80
SEME, ARWESAFBATAEZINE B LA IR R R BUE [ A1 T TAR AT RE e as AR i) 24k

5.1.1 FU6812L2 B S{FIE BN mA(E

2 5-1 FUBS12L2 H A 4t 4t o e KAH.

¥ %M m/ME | BRE mAE AL
AR PRI EE T -40 — 85 °C
TAERT SRR L Ta VCC < 12V, Tvee < 30mA -40 — 105 °C
TAERF 453 T, -40 — 150 °C
it A7 -55 — 150 °C
VCC FERF VSS F HL S -0.3 — 36 vV
VDD5/TOVCC AHXT VSS [P HL -0.3 5 6.5 v
VDD18 -0.3 1.85 2 vV
RSTN. VCC MODE. GPIO #H
S VSS HHLE -0.3 — VDD5 + 0.3 vV

5.1.2 FU6812N2 S iS4 B RmA(E

% 5-2 FUBS12N2 Hi A 4 4 o) #e KAH

¥ Y. din &/ME | ARE BAE AL
TAERS SRR Ta -40 — 85 °C
TAERS SRR Ta VCC < 12V, Ivee < 30mA -40 — 105 °C
TAERT 53 T, -40 — 150 °C
it A7 -55 — 150 °C
VCC AHX VSS f H s -0.3 — 36 vV
VDD5/TOVCC AHX} VSS [P HE -0.3 5 6.5 v
VDD18 -0.3 1. 85 2 vV
RSTN. VCC MODE. GPIO #H
S VSS H FUE -0.3 — VDD5 + 0.3 vV

5.1.3 FU6812S2 B SIS EXIRAE

% 5-3 FU6812S2 H S 5t 4t xot e KAH

e . Yin B/ME | BAAA BAE BAL
TAERT IR T, -40 — 85 °C
TAER I T, VCC < 12V, Ivee < 30mA -40 — 105 °C
TAERTZ5IR T, -40 — 150 °C
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e BBRE FU6812x2_61x2_62

S %M B/AME | BBEUE BAE =RV

RIS -55 — 150 °C

VCC AHXF VSS [ % -0.3 — 36 vV

VDD5/10VCC A8t VSS HHL T -0.3 5 6.5 vV

VDD18 -0.3 1.85 2 i

RSTN. VCC MODE. GPIO #H - -

5 VSS KL 0.3 VDD5 + 0.3 i

5.1.4 FU6812V BESiF B RKAE

7 5-4 FU6812V HL S P4 % e KAE.

28 E Yin wME | BAE BAE LA
TAERT SRR L Ta -40 — 85 °C
TAERT SRR L Ta VCC < 12V, Tvee < 30mA -40 — 105 °C
TAERT S5 T, -40 — 150 °C
b7 E -55 — 150 °C
VCC X VSS A B s -0.3 — 36 s
VDD5/TOVCC AHXT VSS [P HL -0.3 5 6.5 v
VDD18 -0.3 1.85 2 vV
RSTN. VCC MODE. GPIO #H
3 VSS KL -0.3 — VDD5 + 0.3 vV

5.1.5 FU6861Q2 BSF B Rm AR

% 5-5 FU6861Q2 HiS 4t 4t %+t e KA

S8 %4 B/ME HAME BAE LR A

TAERS SRR Ta -40 — 85 °C
TAER PRI T, IVVCCCC SS 1320V m’A -40 — 105 °C
TAERT S5 T, -40 — 150 °C
AR E -55 — 150 °C
VCC AHR VSS f H s -0.3 — 36 vV
VDD5/TOVCC AHX} VSS [P HE -0.3 5 6.5 i
VDRV AHX VSS [ HLJE -0.3 — 22 v
=R B R Viu, sy, by -0.3 — 180 vV
P B RS FBLE Vs, s, s Vio, oy o0 — 22 — Vi, s, o0 + 0. 3 vV
%Tﬁl'ﬁﬁ:ﬂ EEE Vi, vy Vv, sv, v — 0.3 — Veu, sy, v + 0.3 vV
A% H HE Vi, v, -0.3 VDRV + 0.3 \
VDD18 -0.3 1.85 2 Vv
RSTN. VCC MODE. GPIO #H

5 VSS KL -0.3 — VDD5 + 0.3 v
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5.1.6 FU6861N2 B iS4 B R A(E

% 5-6 FUBS6IN2 Hi A 4 4 o) e KAH

S %A1 /ME B ARG BAE h= iy
TAER A T, -40 — 85 °C

. VCC < 12V B B .
TAERS A EEHEE T, Lvee < 300 40 105 C
TAERTEIR T -40 — 150 °C
AT S -55 — 150 °C
VCC AHXF VSS [ % -0.3 — 36 '
VDD5/10VCC #HXt VSS B HL T -0.3 5 6.5 i
VDRV #H%t VSS H HL -0.3 — 22 '
T Bl R Vi, b, o -0.3 — 180 v
%@'J??ﬁﬁ% EEJ_TE VSU, SVy SW Vm:, BVy BV T 22 - Vm,, By, Byt 0.3 vV
%Uﬂﬂiﬁﬁtﬂ EEHi VHL, HVy HW VSL, SVy SW T 0.3 - VBL, By B 0.3 \
,TEE{}HIJEﬁJII:H EEHi Vivy vy -0.3 VDRV + 0.3 Vv
VDD18 -0.3 1.85 2 s
RSTN. VCC MODE. GPIO #H B o
5 VSS (LR 0.3 VDD5 + 0.3 i

5.1.7 FU6861L2 B S{FIE BN mA(E
# 5-7 FUBB61L2 HL 4k e K AE

S5 %4 B/MA HRME BAE k-2
TAERIAEEIRE T, -40 — 85 °C

. VCC < 12V, B - 5
TAER AR E T, Lvee < 300 40 105 C
TAERTZEIR T, -40 — 150 °C
AR -55 — 150 °C
VCC AHXF VSS B HE % -0.3 — 36 '
VDD5/10VCC A8 VSS A HL T -0.3 5 6.5 '
VDRV #H%} VSS [ HL % -0.3 — 22 '
T Bl LR Vi, b, o -0.3 — 180 \
%Uﬂu%?ijﬂ)ﬁ% EEAJj_i VSU) SVy SW VBL', BV, BW - 22 - VBL, BVy BW + O 3 V
% R Vi, w, w Vsu, sv, ss = 0.3 — Vi, v, 0 + 0.3 Vv
{EH)HMHAU‘H}' EEH_S VLL‘, LVy LW -0.3 VDRV + 0.3 vV
VDD18 -0.3 1.85 2 s
RSTN. VCC MODE. GPIO #H _ o
S VSS ML 0.3 VDD5 + 0.3 s

5.1.8 FU6861NF2 BBty mA(E
2% 5-8 FUB861INF2 Hi < 41 4 o ¢ K AB

S %4 /ME BLAUE BAE L::jyA

TAERT AR E T. -40 — 85 °C
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e BBRE FU6812x2_61x2_62
¥ %A B/ME BAMEH BKIE BAr
o VCC < 12V,
TAER AL T, Lvee < 30 -40 — 105 °C
TAERTZ5IR T, -40 — 150 °C
A7 S -55 — 150 °C
VCC AT VSS B HLE -0.3 — 36 i
VDD5/TOVCC AH%} VSS FHL T -0.3 5 6.5 i
VDRV AH % VSS ft B 6 -0.3 — 22 i
V7Bl L Vi, oy, -0.3 — 165 v
%mu‘i?ij”ﬁ%z EEJ_IT_{ VS[J, SVy SW VRL, BVy BW 22 - VBL, BVy BW + 0 3 V
%’Uﬂxuiﬁﬁlﬂ:& EEJ:E VIH,, HVy HW VSL, SVy SW T O 3 - VBL, BVy BW + 0 3 V
A4 R Ve, v, -0.3 VDRV + 0.3 vV
VDD18 -0.3 1.85 2 i
RSTN. VCC MODE. GPIO #H
S VSS F HUE -0.3 — VDD5 + 0.3 vV
5.1.9 FU6862L FBSiF I EXIRAIE
% 5-9 FU6862L HLURFIEL X B KA

SH A B®/ME WA BAE Hhr
TAER &5 T, -40 — 150 °C
AT ST Tewe -55 — 150 °C
VCC AHXF VSS At B s -0.3 — 22 v
VDD5 AHXF VSS ) HEL -0.3 — 6.5 i
1R 501 FELE Vi, oy, o -0.3 — 625 i
30 FELE Vs sv,sv Vi — 22 — Vaww— 0.3 v
Ay L Vi, Vsusvon— 0.3 — Vapm— 0.3 Vv
RO F P -0.3 — VCC v
ﬁ&ml‘]iﬁt}j EEE Voo v, -0.3 — VCC + 0.3 Vv
RSTN. GPTO AHX} VSS [IH & -0.3 — VDD5 + 0.3 v

5.1.10 FU6862Q BB IHBI R A(E
2 5-10 FU6862Q HL 45t 4 o) i KAl

S %M B/ME BLAUE BAE Hhr
AR 453 T, -40 — 150 °C
GAFIRE T -55 — 150 °C
VCC AHXF VSS B HE & -0.3 — 22 i
VDD5 AH % VSS [t B s -0.3 — 6.5 v
1 500 FEL . Vi, oy, o -0.3 — 625 vV
l%—,ﬂﬂ\u ??ij EEJ:E VSL, SV, SW VBL, BV, BV - 22 - VR{L BV, BV - 0 3 V
%mu&ﬁﬁ EEJ:E VHL,HV, HW VSU, SV, SW - 0 3 - VR{LB\', BV 0 3 V
AN H P -0.3 — VCC i
A% FE . Vi, -0.3 — VCC + 0.3 vV
RSTN. GPTO HX} VSS (1) HL -0.3 — VDD5 + 0.3 \
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i FU6812x2 61x2 62

5.2 £RESRFHE

5.2.1 FU6812L2 £ SiFE

% 5-11 FUB812L2 4= J H S 4k

(K AER5 I 1A, Ta = 25°C, VCC = 15V, VCC_MODE = 0)

S A B/AME | ERE BAE AT
PE YE B E AR, VCC MODE = 0 5 — 24 v
, XUHL Y e A3, VCC_MODE = 1, VCC 2 . - 26 v
VeC TAERE™ | vpps
LRI SR, VOC MODE = 1, VCC b5 ) B . v
VDD5 ’
VDD5 TAEHLE™ VCC_MODE = 1, VCC 5 VDD5 &4 3 — 5.5 v
10VCC TAEH & 3 VDD5 | VDD5 + 0.3 v
Ivcc I'f/]f EE.jﬁlim - 24 - mA
e REAL LI — 6 — mA
S——- VCC_MODE = 0 — 100 250 pA
vee ¥ T
“ " VCC MODE = 1, VCC = VDD5 = 5V — 45 100 uA

5.2.2 FU6812N2 £ BS54

* 5-12 FUB812N2 4> Ja) H A ek

(AR B A BE, Ta = 25°C, VCC = 15V, VCC_MODE = 0)

S 4 BAME | BAUE BAE Bpr
B R R AR X, VCC_MODE = 0 5 — 24 vV
SHL P R R A X, VCC_MODE = 1, VeC 2
VCC TAERE™ | vpps g o 36 v
AL AR R4S S, VOC MODE = 1, VCC 5 3 - e & v
VDD5 4%
VDD5 A A & VCC MODE = 1, VCC & VDD5 %4 3 — 5.5 y
10VCC LAFrE 3 VDD5 | VDD5 + 0.3 | V
Tiee TAE ALY — 24 — mA
L B ML HRI — 6 — mA
. VCC_MODE = 0 — 100 250 pA
Do PRI VCC MODE = 1, VCC = VDD5 = 5V — 45 100 HA
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5.2.3 FU6812S2 £ BB SIS

% 5-13 FU6812S2 4= J) i < 4

(AERERI AR, Ta = 25°C, VCC = 15V, VCC_MODE = 0)

S v 363 B/ME | ARE BAE i:-jvA
B B AR R, VCC MODE = 0 5 — 24 v
XU HL Y e AR 2K, VCC_MODE = 1, VCC 2 . - 26 v
VeC TAEHE™ | vpps
R HLRAR AR K, VCC MODE = 1, VCC 5 3 _ 5 5 v
VDD5 %45 '
VDD5 TAEHLE"™ VCC_MODE = 1, VCC 5 VDD5 &4 3 — 5.5 v
10VCC LAEH & 3 VDD5 | VDD5 + 0.3 V
Tvee TAE Eﬁ‘?ﬁm — 24 — mA
Ivcc?%*ﬂ%‘bﬁm - 6 - mA
S————— VCC MODE = 0 — 100 250 pA
VC JIL
“ VCC MODE = 1, VCC = VDD5 = 5V — 45 100 uA
5.2.4 FU6812V £S5
# 5-14 FU6812V 4= J&) i S R
(BRI 7 B, Ta = 25°C, VCC = 15V, VCC_MODE = 0)
S8 %A B/AME | BE BAE iR vA
B LY 7 R AR R, VCC MODE = 0 5 — 24 v
‘ SV HL Y v R AR, VCC MODE = 1, VCC 2 5 o 26 v
VeC TAEHE™ | vps
BRI H R, VOC MODE = 1, VCC & 3 _ . v
VDD5 %4 '
VDD5 TAEHLE"™ VCC MODE = 1, VCC 5 VDD5 %4 3 — 5.5 vV
10VCC LAEH & 3 VDD5 | VDD5 + 0.3 s
Tvee TAEHLYR™ — 24 — mA
Ivccﬁ%*ﬂ%ﬁm - 6 - mA
B VCC MODE = 0 — 100 250 pA
vee b/
‘ & VCC MODE = 1, VCC = VDD5 = 5V — 45 100 pA
TE:

(1] IR FIE 47 I B R AR AL

[2] Flash 5 NBERR N VDD5 i {4576 5 ~ 5.5V
[3] VCC_MODE =0, El)y VCC_MODE = GND; VCC_MODE =1, EI’y VCC_MODE = VDD5,
JE SRR B, VCC_MODE [ Hi R 5 1A .
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5.2.5 FU6861Q2 £ BB S5t

% 5-15 FU6861Q2 4> Jmy Ha < 41k

(KRR B, Ta = 25°C, VCC = 15V, VCC_MODE =0)

S v 363 R/ME | EE BAE BfL
PAEH R AR R, VOC MODE = 0 5 — 24 \
VeC TAE L EY SR Y 5 SR AR R, VOC MODE = 1, VCC
5 — 36 i
> VDD5
VDD5 TAEHLE"™ VCC MODE = 1, VCC 5 VDD5 %42 3 — 5.5 v
10VCC LAEH & 3 VDD5 | VDD5 + 0.3 Vv
VDRV TAFH & 7 — 18 '
VBL, VB\", VBw /%ij:] EEE - - 180 V
VBU A%} VSU HL &,
VBV #H%} VSV HL R, — — 18 i
VBW AH%T VSW H &
Ivcc I'f/]f EE.jﬁlim - 24 - mA
e REAL R — 6 — mA
i VCC MODE = 0 — 350 650 pA
Tuee BEERR FELIFE
VCC MODE = 1, VCC = VDD5 = 5V — 300 500 pA
5.2.6 FU6861N2 £ BB S5
% 5-16 FUBS61N2 4= J&) Fy < sk
(BRAEF: B , Ta = 25°C, VCC = 15V, VCC_MODE = 0)
S5 -3 B/ME | BLEE BAE AL
PR R = B R, VOC MODE = 0 5 — 24 s
vee TAEmE™ S HLJE 7 R A X, VCC MODE = 1, VCC
5 — 36 s
> VDD5
VDD5 T AE L™ VCC MODE = 1, VCC 5 VDD5 ¥ 3 — 5.5 v
T0VCC TAFH & 3 VDD5 | VDD5 + 0.3 '
VDRV TAEHE 7 — 18 s
VBL, VB\', VB\V ??ij] EEJ_TE - - 180 V
VBU AHX VSU Hi %,
VBV AHX VSV Hi %, — — 18 Vv
VBW A#H%F VSW H &
Tvee TAEHLYR™ — 24 — mA
Ivccﬁ%*ﬂ%mm - 6 - HlA
i VCC MODE = 0 — 350 650 pA
Tvee FRERIR LT
VCC MODE = 1, VCC = VDD5 = 5V — 300 500 pA
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5.2.7 FU6861L2 £ BHSI34

% 5-17 FUB861L2 4> & Ha < 1tk

(KRR B, Ta = 25°C, VCC = 15V, VCC_MODE =0)

S v 363 R/ME | EE BAE BfL
PAEH R AR R, VOC MODE = 0 5 — 24 \
VeC TAE L EY SR Y 5 SR AR R, VOC MODE = 1, VCC
5 — 36 i
> VDD5
VDD5 TAEHLE"™ VCC MODE = 1, VCC 5 VDD5 %42 3 — 5.5 v
10VCC LAEH & 3 VDD5 | VDD5 + 0.3 Vv
VDRV TAFH & 7 — 18 '
VBL, VB\", VBw /%ij:] EEE - - 180 V
VBU A%} VSU HL &,
VBV #H%} VSV HL R, — — 18 i
VBW AH%T VSW H &
Ivcc I'f/]f EE.jﬁlim - 24 - mA
e REAL R — 6 — mA
i VCC MODE = 0 — 350 650 pA
Tuee BEERR FELIFE
VCC MODE = 1, VCC = VDD5 = 5V — 300 500 pA
5.2.8 FU6861NF2 2 BB 13514
#* 5-18 FUB861NF2 4= &) i S 5k
(BRAEF: B , Ta = 25°C, VCC = 15V, VCC_MODE = 0)
S5 -3 B/ME | BLEE BAE AL
PR R = B R, VOC MODE = 0 5 — 24 s
vee TAEmE™ S HLJE 7 R A X, VCC MODE = 1, VCC
5 — 36 s
> VDD5
VDD5 T AE L™ VCC MODE = 1, VCC 5 VDD5 ¥ 3 — 5.5 v
T0VCC TAFH & 3 VDD5 | VDD5 + 0.3 '
VDRV TAEHE 7 — 18 s
VBL, VB\', VB\V ??ij] EEJ_TE - - 180 V
VBU AHX VSU Hi %,
VBV AHX VSV Hi %, — — 18 Vv
VBW A#H%F VSW H &
Tvee TAEHLYR™ — 24 — mA
Ivccﬁ%*ﬂ%mm - 6 - HlA
i VCC MODE = 0 — 350 650 pA
Tvee FRERIR LT
VCC MODE = 1, VCC = VDD5 = 5V — 300 500 pA
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T

[1] ARIERE 1847 [ B B R AR

[2] Flash 5 A\ k2K VDD5 D4R 1E 5 ~ 5.5V

5.2.9 FU6862L £ BB SiFE

% 5-19 FUB862L 4> J=) Hi S 4k

(BRAEKERIFE I, TA = 25°C, VCC = 12V ~ 20V)

S 1% B/ME | BARE | BKME L2y
VCC TAE %Esm = 12 — 20 v
Te TAEHLTE — 24 — mA
T FEHLELTE - 6 - mA
Tvee FEE ARG LI VCC = 12V — 210 — pA
TAERRSEIRE Ts -40 — 85 °C
5.2.10 FU6862Q 2Rl St
# 5-20 FU6862Q 4= J7) Ha S
(AR I A, TA=25°C, VCC =12V ~ 20V)
B %AF B/ME | ARE | BKE BARL
vee THErE 12 — 20 v
Te TAEFLIE - 24 - mA
T FEHLELTE - 6 - mA
Tyee BEEHR FELYR veC = 12V — 210 — uA
TAER AR T, -40 — 85 °C
7

(1] ARFEAFHER AR, VCC B _EFHEZE ] 0.5V/us ~ 0.1V/s
[2] Flash 5 NBIERR N VDD5 W Ziff45 76 5 ~ 5.5V

[3] MRAEFE s AT B B R B AR
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5.3 GPIO BS 43t

5.3.1 FU6812L2 GPIO EBSi5 14t

% 5-21 FU6812L2 GPIO H1 <t

(AR B, Ta = 25°C, VCC = 15V, VCC_MODE = 0)

25 A B/ME WAME | BKE | BA

N i 50pF Load, M\ 10%_FFF2Z 90%HT B B

b T 1] M, T, = 25°C 15 ns
N X 50pF Load, M\ 90% FF&Z 10%HT B B

o HE TS R ] M, T,= 25°C 13 ns
Vou S HH 5 HL Tow= 4mA, TOVCC = VDD5 = 5V | VDD5 - 0.7 — — \
Vo i A% L To= 4mA, TOVCC = VDD5 = 5V — — 0.7 vV
Vi N 0. 7*VDD5 — — v
Vi N HL 10VCC = VDD5 = 5V — — 0. 2*VDD5 \
R, B

PO[2:0]. P1[6:3]. . - -

P2[1]. P3[7:6]4ME Vin = OV 33 kQ
fih GPTO

AN E

PO[2:0]. P1[6:3]. Vin = OV — 5 — kQ
P2[1]. P3[7:6]
5.3.2 FU6812N2 GPIO BSi¥F1%

% 5-22 FU6812N2 GPIO H1 5 itk
(BRARFF A, Ta = 25°C, VCC = 15V, VCC_MODE =0)
S5 %A B/MA WAME | BKE | BAL

N I, 50pF Load, M\ 10% E7FZ 90%HT o _

b ] i, T,= 25°C 15 ns
N I, 50pF Load, M\ 90% NF£Z 10%H} o _

i LB TS B ) W, T,= 25°C 13 ns
Vo H = LU Toi= 4mA, TOVCC = VDD5 = 5V | VDD5 - 0.7 — — v
Vo i A% L To.= 4mA, TOVCC = VDD5 = 5V — — 0.7 vV
Vi N s 0. 7*VDD5 — — y
Vo B N HL S I0VCC = VDD5 = 5V — — 0. 2*VDD5 v
RrEBH, FRPO[2:014

P1[6:3]. P2(1]. P3[7:6)4} Vin = OV — 33 — kQ
Heh P10

_ERIHIBHE, PO[2:0) o - -

PI[6:3]. P2[1]. P3[7:6] Vin =0V o kQ
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5.3.3 FU6812S2 GPIO lBS 1314

% 5-23 FU6812S2 GPIO H1 4k

(BRAREE I B, Ta = 25°C, VCC = 15V, VCC_MODE =0)

S v 363 /ME HAE | BKME | B

N o 50pF Load, A\ 10% - F+2 90%H} _ _

Fr BT A W, T, = 25°C 15 ns
N i 50pF Load, M\ 90% FP&%E 10% _ _

5 £ T AR B[] M, T,= 25°C 13 ns
Vou S H 1 L s Tow= 4mA, TOVCC = VDD5 = 5V | VDD5 - 0.7 — — v
Vo 57 R L Io= 4mA, TOVCC = VDD5 = 5V — — 0.7 i
Vo i N o H 0. 7*VDD5 — — v
Vi N HE 10VCC = VDD5 = 5V — — 0. 2*VDD5 i
R EERE, B

PO[2:0]. P1[6:3]. . . _

P2[1]. P3[7:6]4ME Vin =0V 33 ke
fis GPTO

EFE#FE, POR2:0] . o o

PI[6:3]. P2[1]. P3[7:6] Vin =0V > kQ
5.3.4 FU6812V GPIO BS54

% 5-24 FU6812V GPIO HL < itk
CBARES B A B, Ta = 25°C, VCC = 15V, VCC_MODE = 0)
S5 -3 =/ME HEME | BKME | B

N o 50pF Load, M\ 10%_FF+Z 90%H} o .

i e b T TR B, T,= 25°C 15 ns
N P 50pF Load, A\ 90% FREZ 10%HS _ _

o HE T B ] B, T,= 25°C 13 ns
Vou S HH 5 L T = 4mA, TOVCC = VDD5 = 5V | VDD5 - 0.7 — — v
Vo & H A% L I = 4mA, IOVCC = VDD5 = 5V — — 0.7 i
Vi 0. 7*VDD5 — — vV
Vi S K L TOVCC = VDD5 = 5V — — 0. 2*VDD5 v
S VA < A £ R (73

PO[2:0] « P1[6:3] « . . -

P2[1] . P3[7:6] 4h H Vin = 0V 33 ke
fth GPI0

i EBH,

PO[2:0]. P1[6:3]. Vin = 0V — 5 — kQ
P2[1]. P3[7:6]
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5.3.5 FU6861Q2 GPIO BS4314

(BRAREE I B, Ta = 25°C, VCC = 15V, VCC_MODE =0)

% 5-25 FU6861Q2 GPIO A H

S v 363 /ME HAE | BKME | B

N i 50pF Load, M\ 10% b} 90%f o o

b ] i, T,= 25°C 15 ns
N \ 50pF Load, M\ 90% FP&%E 10% _ _

5 £ T AR B[] M, T,= 25°C 13 ns
Vou S H 1 L s Tow= 4mA, TOVCC = VDD5 = 5V | VDD5 - 0.7 — — v
Vo 57 R L Io= 4mA, TOVCC = VDD5 = 5V — — 0.7 i
Vo i N o H 0. 7*VDD5 — — v
Vi N HE 10VCC = VDD5 = 5V — — 0. 2*VDD5 i
R EERE, B

PO[2:0]. P1[6:3]. . . _

P2[1]. P3[7:6]4ME Vin =0V 33 ke
fis GPTO

EHrEH,

PO[2:0]. P1[6:3]. Vin = OV — 5 — kQ
P2[1]. P3[7:6]
5.3.6 FU6861L2 GPIO HBS45 14

% 5-26 FU6861L2 GPIO Hi S ik
(BRAEERAIFE B, Ta = 25°C, VCC = 15V, VCC_MODE = 0)
S5 -3 =/ME HEME | BKME | B

N o 50pF Load, M\ 10%_FF+Z 90%Hf o .

i e b T TR W, T,= 25°C 15 ns
N P 50pF Load, A\ 90% FREZ 10%H _ _

o B TS B ] W, T,= 25°C 13 ns
Vou S HH 75 L T = 4mA, TOVCC = VDD5 = 5V | VDD5 - 0.7 — — v
Vo & H A% L I = 4mA, IOVCC = VDD5 = 5V — — 0.7 i
Vi 0. 7*VDD5 — — vV
Vo S K L TOVCC = VDD5 = 5V — — 0. 2*VDD5 v
LR B, B

PO[2:0]. P1[6:3]. L o o

P2[1]. P3[7:6]4ME Vin = 0V 33 ke
fth GPI0

i EBH,

PO[2:0]. P1[6:3]. Vin = 0V — 5 — kQ
P2[1]. P3[7:6]
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5.3.7 FU6861N2 GPIO BS54

(BRAREE I B, Ta = 25°C, VCC = 15V, VCC_MODE =0)

% 5-27 FUB861N2 GPIO Hi <

S %M &/ME HAE | BKME | B

N i 50pF Load, M 10% b} 90%f - o

Fr BT A W, T, = 25°C 15 ns
N \ 50pF Load, M\ 90% T F&2 10%H . _

5 £ T AR B[] M, T,= 25°C 13 ns
Vou S H 1 L s Iw= 4mA, IOVCC = VDD5 = 5V | VDD5 — 0.7 — — i
Vo 57 R L To = 4mA, TOVCC = VDD5 = 5V — — 0.7 i
Vo i N o H 0. 7*VDD5 — — v
Vi N HE 10VCC = VDD5 = 5V — — 0. 2*VDD5 i
R EERE, B

PO[2:0]. P1[6:3]. . o _

P2[1]. P3[7:6]4ME Vin =0V 33 ke
fis GPTO

EHrEH,

PO[2:0]. P1[6:3]. Vin = OV — 5 — kQ
P2[1]. P3[7:6]
5.3.8 FU6861NF2 GPIO S

% 5-28 FUB861INF2 GPIO H < itk
(BRAEERAIFE B, Ta = 25°C, VCC = 15V, VCC_MODE = 0)
S5 -3 =/ME HEME | BKME | B

N o 50pF Load, M\ 10%_FF+Z 90%Hf o .

i e b T TR W, T,= 25°C 15 ns
N P 50pF Load, A\ 90% FREZ 10%H _ _

o B TS B ] W, T,= 25°C 13 ns
Vou S HH 75 L T = 4mA, TOVCC = VDD5 = 5V | VDD5 - 0.7 — — v
Vo & H A% L I = 4mA, IOVCC = VDD5 = 5V — — 0.7 i
Vi 0. 7*VDD5 — — vV
Vo S K L TOVCC = VDD5 = 5V — — 0. 2*VDD5 v
LR B, B

PO[2:0]. P1[6:3]. L o o

P2[1]. P3[7:6]4ME Vin = 0V 33 ke
fth GPI0

i EBH,

PO[2:0]. P1[6:3]. Vin = 0V — 5 — kQ
P2[1]. P3[7:6]
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5.3.9 FU6862L GPIO BS54

#* 5-29 FU6862L GPIO HL < 1

(AR A RE, Ta =25°C, VCC =12V ~ 20V)

S %M /ME HAE | BRKRME | B

n . 50pF Load, M 10%_FJF% 90%EH o o

T Hy B TR . T, = 25°C 15 ns
N i 50pF Load, . 90% FPEZE 10%H _ _

B 3 B P i) T, = 25°C 13 ns
Vou S H 1 L s Tos= 4mA, TOVCC = VDD5 = 5V | VDD5 - 0.7 — — v
Vo i A% L To. = 4mA, TOVCC = VDD5 = 5V — — V§S7+ vV
T PN 0. 7*VDD5 — — v
Vi N HE VDD5 = 5V — — 0. 2*VDD5 i
R, B

PO[1]. P1[6:3]. VDD5 = 5V — 33 — kQ
P2 [1]4hHAth GPTO

EhiapH, Po[1]. _ o -
P1[6:3]. P2[1] Vb5 = 5v 56 ke
5.3.10 FU6862Q GPIO BB 431t

% 5-30 FU6862Q GPIO H < 451
(ARSI A, Ta=25°C, VCC =12V ~ 20V)
S5 -3 =/ME Jiiil= | BAE | B

" o 50pF Load, M\ 10%_LF-Z 90% - o

iy LTI J8) WL, T, = 25°C 15 ns
n L 50pF Load, h 90% FF&ZE 10% - B

i N B[] AL T, = 25°C 13 ns
Vol HH 757 LR Ton = 4dm, I%\;CC = VD5 = s - 0.7 — — v
Vo i HUAEG FRLTR To= dm, I%\;CC = VDb = — — fvss+o0.7| v
Vadi N s 0. 7*VDD5 — — y
Vo B N HL S VDD5 = 5V — — 0. 2*VDD5 v
R, B

PO[1]. P1[6:3]. VDD5 = 5V — 33 — kQ
P2[1] 4 At GPTO

ERiapH, POL1]. _ - -

P1[6:3]. P2[1] Vb5 = 5V 56 ke

[1] 1 VDD5=5V i}, ViyiR/IMET LIy 0.6*VDD5
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5.4 PWM 10 B4 (ERF FU6812L2 / FU6812N2 / FU6812S2 / FU6812V)

5.4.1 FU6812L2 PWM 10 EBS45 14

% 5-31 FU6812L2 PWM IO HL A 451

(AR B, Ta = 25°C, VCC = 15V, VCC_MODE = 0)

25 %A B/AME | B | BKME | BAL
L P1 AN[HDIO] = 1 — 50 — mA
i HH EE LR P1 AN[HDIO] = 1 — 100 — mA
N o 50pF Load, M 10%.L7F28 90%HY _ _
fav bbb TR ] T, = 25°C 18 ns
N N 50pF Load, M 90% R[&Z 10%H} - B
o HE TS R ] . T, = 25°C 12 ns

5.4.2 FU6812N2 PWM 10 BS54
% 5-32 FUB812N2 PWM 10 HL < ek
CBARES B A B, Ta = 25°C, VCC = 15V, VCC_MODE = 0)

S5 %14 B/ME | BB | BKXME | B
i FLR P1 AN[HDIO] = 1 — 50 — mA
an HH LR P1 AN[HDIO] = 1 — 100 — mA
N o 50pF Load, M 10%_LF+2Z 90%H} o o
v b bR T, = 25°C 18 ns
N o 50pF Load, M 90% FF&Z 10%H} o o
i £ T B ) T, = 25°C 12 ns

5.4.3 FU6812S2 PWM 10 B34
% 5-33 FU6812S2 PWM IO HL < 44
(BrARFF I, Ta = 25°C, VCC = 15V, VCC_MODE =0)

SH %A B/ME | BEME | BRE | BAL
L P1 AN[HDIO] = — 50 — mA
0 HH E LR P1 AN[HDIO] = — 100 — mA
N I, 50pF Load, M 10% bF+% 90%H _ o
Fr BT A . T, = 25°C 18 ns
N \ 50pF Load, A 90% FF&EZE 10%H _ o
i LB TS B ) . T, = 25°C 12 ns
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5.4.4 FU6812V PWM 10 EBS 1314

#* 5-34 FU6812V PWM 10 H < 54

(BARER I, Ta=25°C, VCC = 15V, VCC_MODE =0)

S %M B/ME | BBUE | BKME BfL
Lt EVAZ T} P1 AN[HDIO] = 1 — 50 — mA
i HE VEE AR R P1 _AN[HDIO] = 1 — 100 — mA
R N 50pF Load, M 10% FFF% 90%Hf B B
B b T E] T, = 25°C 18 ns
N \ 50pF Load, M\ 90% FF&ZE 10%H _ _
5 e T AR B ] T, = 25°C 12 ns

5.5 6N Predriver 10 BS4F 4 (EHF FU6861Q2 / FU6861L2 / FU6861N2 /
FU6861NF2 / FU6862L / FU6862Q)

5.5.1 FU6861Q2 6N Predriver 10 BS54

% 5-35 FU6861Q2 6N Predriver 10 HL< 51

(AR A7 B, Ta = 25°C, VCC = VDRV = 15V, VCC_MODE = 0)

S8 %14 B/ME HAEE | BARE AL
T2 FE P A L DG ARV — 0.8 — A
1R FLT- f H DR AL — 0.8 — A
VDRV #H%} VSS [ HL % 5 — 20 '
=N Bl FLE Vi, o, m — — 180 i
;'%T 191”‘2% Z\jj {ﬁ $z EE‘ }___IS: VBL', BV,BW 20 - VBL,B\", BV 5 V
VDRV R &R H e FLE 3.8 4.4 5
VDRV R & AR 57 FL K 3.5 4.1 4.7 \
VDRV K & R4 IR i HE 0.2 0.3 — i
Bt T o) ;ﬁ;oad’ P 10% E7F 90% — 30 70 ns

0 A 0
f 1y S B ) InF Load, A\ 90% T2 10% — 30 70 ns
B[]

BE X st ] DT — 100 — ns
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5.5.2 FU6861L2 6N Predriver 10 BBS4314

% 5-36 FU6861L2 6N Predriver 10 H1 4%

(FRAREE M A, Ta = 25°C, VCC = VDRV = 15V, VCC_MODE = 0)

S %M &/ME HAE | BXE BfL

e FEL P H UG FRL YR — 0.8 — A
1R HEL T B S DR FRLRE — 0.8 — A
VDRV A8} VSS [ B & 5 — 20 '
%’fmu??iijj EEJ:E VBL,B\‘,B\V - - 180 V
\—/,"%— ,ﬂjlwu‘}? Z\jj {ﬁ ;Fz Eﬁ‘ ):_Ii VRII,R\’, BW 20 - VBI,,B\", BW 5 V
VDRV K R4 I )5 HE & 3.8 4.4 5

VDRV /R s R4 ¢ Wi HE 3.5 4.1 4.7 i
VDRV K s PR4 IR i HE 0.2 0.3 — i
ottt ) ;T?FEULO“’ MIOREFEIR | 30 70 ns
60 4 R ] Inff Load, A\ 90% T2 10% — 30 70 ns

i ]

BE X st ] DT — 100 — ns

5.5.3 FU6861N2 6N Predriver 10 B4
% 5-37 FU6861N2 6N Predriver 10 HL A F54:
(AR R A, Ta = 25°C, VCC = VDRV = 15V, VCC_MODE = 0)
S8 %M B/ME WAE | BKE BfL

T2 FE P4 L DG ARV — 0.8 — A

1R FL T f H DR AL — 0.8 — A

VDRV AHX VSS ) L% 5 — 20 '

=N B FLE. Vi, oy, m — — 180 i

V'%' TUI\”?# ij] {ﬁ % EE‘ ):_Ii VBE,B\', BV T 20 - VBL,B\", BV T 5 V

VDRV R &R e HLE 3.8 4.4 5 \

VDRV R & AR 57 FL K 3.5 4.1 4.7 \

VDRV /R & AR IR ¥ FL 0.2 0.3 — s

Bty LTI 1] ;ﬁ;oad’ P 10% E7F 5 90% — 30 70 ns

f 1y S B ) InF Load, JA 90% 2 10% — 30 70 ns

B[]
BB X I [A] DT — 100 — ns
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5.5.4 FU6861NF2 6N Predriver 10 EBS4314

% 5-38 FUB861NF2 6N Predriver 10 H A 5

(FRAREE M AR, Ta = 25°C, VCC = VDRV = 15V, VCC_MODE = 0)

S %M &/ME HBAE | &mKIE BfL

1o LB O A FRLR — 0.8 — A
1R HEL T B S DR FRLRE — 0.8 — A
VDRV A8} VSS [ B & 6 — 20 '
=Bl FLE Vi, o, m — — 140 i
Ej\lﬂi Y¥ Z\jj {ﬁ % Eﬁ‘ J:E VRII,R\’, BW 20 - VR{LB\",RW - 6 V
VDRV K R4 I )5 HE & 4.3 4.8 5.3

VDRV /R s R4 ¢ Wi HE 4 4.5 5 i
VDRV K s PR4 IR i HE 0.2 0.3 — i
ottt ) ;;FEULO“’ MIOREFEIR | 30 70 ns

0 A 0
s 41 eI ) 1n§ Load, M 90% F[&Z 10% - 20 70 N
i ]
BE X st ] DT — 100 — ns
5.5.5 FU6862L 6N Predriver 10 BS4514
#* 5-39 FU6862L 6N Predriver 10 H A< 5
(BRAERERIA B, Ta = 25°C, VCC = 15V)
S8 %A% &/ME HAEE | RXE | B
155 FEL P A L DGR ARV — 0.21 — A
1R FLT- fi S DR AL — 0.36 — A
VCC fHt e HE s 12 — 20 \
1 YF Bl LR Vi, oy, — — 600 v
R B L Vo sv,se Vioom — 20 — Viom— 11 v
VDRV K R4 I )5 L 8.1 9 9.9 v
VDRV R & R4 57 #L & 7.5 8.4 9.3 v
VDRV /R & AR IR iy L e 0.4 0.6 — v
Stk LT o M 10% L2 90% - 90 - ns
ik F e I o MO0 T 108 - 50 - ns
BE DX Bs} ) DT — 500 — ns
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5.5.6 FU6862Q 6N Predriver 10 BBS4514

% 5-40 FU6862Q 6N Predriver 10 HL < 454

(BRAERERI A B, Ta = 25°C, VCC = 15V)

25 1 &/ME HEE | BKRE | B

15 L Y U LU — 0.21 — A
1R P4 H U £ FRLOAC — 0. 36 — A
VCC ftri L & 12 20 v
e D09 3 LS. Vi, o — — 600 v
e (7 B0 FL S Vi, svon Vim = 20 — Vamm— 11 |V
VDRV K ORF I A L& 8.1 9 9.9 v
VDRV K H R3S W L & 7.5 8.4 9.3 v
VDRV IR I PR IE s LI 0.4 0.6 — v
st | TR é;l;ﬁjLoad, M 10%_1F+ 2 90% — 90 — s
4y F BRI e oade POV TEES 108 - 50 - s
S X B[] DT — 500 — ns

5.6 ADC BS54

5.6.1 FU6812L2 ADC HBS451%

% 5-41 FU6812L2 ADC H/ < k51t
(FAEFRFRI A, Ta =25°C, VCC =15V, VCC_MODE = 0)
¥ 1 B®/AME BAE BRAE Bhr

INL(RR 7 AR ZkiE) 12 fr it — 2 — LSB
DNL(Z 43 dE e 1) 12 firfgi=t — 1.5 — LSB
OFFSET(JK 1% %) 12 st — 10 — LSB
SNR({ " LL) fiy = 350kHz — 70. 8 — dB
ENOB( X7 1) fi = 350kHz — 10.5 — Bit
SFDR(JG A HBh AT ) fi = 350kHz — 68. 2 — dB
THD (17 2K ) fiy = 350kHz — 67 — dB
Riv iy A\ HLBH — 500 — Q
Cu 5@)\%75" — 30 — pF
B ) — 0.6 — us
SRS [8] 3 — 63 ADCLE
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5.6.2 FU6812N2 ADC EBS 1314

* 5-42 FUB812N2 ADC H < 51k

(FRARE: M A B, Ta = 25°C, VCC =15V, VCC_MODE = 0)

S 4 &/ME HAYE RAE LA
INL(FR 4 dEZe k) 12 At - 2 - LSB
DNL(Z 53 4B 42 1%) 12 A - 1.5 - LSB
OFFSET (2R 1% %) 12 A - 10 - LSB
SNR(f5 M Lt) fiy = 350kHz — 70. 8 - dB
ENOB(f3 27 %) fi = 350kHz — 10.5 — Bit
SFDR(TG 2% Hlzh 2 ¥ ) fiy = 350kHz - 68. 2 - dB
THD( &L 2K K fi = 350kHz — 67 — dB
Ruv it A\ FELBE - 500 - Q
Cnv HRINHLZE - 30 - pF
A ) - 0.6 - us
PR 3 — 63 ancik

5.6.3 FU6812S2 ADC BS54

% 5-43 FU6812S2 ADC HL A 5k

(FAEFRFRI AR, Ta =25°C, VCC =15V, VCC_MODE = 0)

] 1 B®/AME BAE BRAE Bfr
INL(FA > IR 1) 12 fir i — 2 - LSB
DNL(Z 43 dE e 1) 12 firfgi=t — 1.5 — LSB
OFFSET(2 % %) 12 st — 10 - LSB
SNR({F " LL) fiy = 350kHz — 70. 8 - dB
ENOB(H 2 %) fi = 350kHz — 10.5 — Bit
SFDR(TC A Bk zh 25 3t ) fiy = 350kHz — 68. 2 — dB
THD (L1 2K ) fi = 350kHz — 67 — dB
Riv iy A\ HLBH — 500 - Q
Cw FINHZ — 30 — pF
B ) — 0.6 - us
SFRER [A] 3 — 63 ancik
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5.6.4 FU6812V ADC BB 4314

* 5-44 FU6812V ADC H S 5k

(FRARE: M A B, Ta = 25°C, VCC =15V, VCC_MODE = 0)

S 4 &/ME HAYE RAE LA
INL(FR 4 dEZe k) 12 At — 2 - LSB
DNL(Z 53 4B 42 1%) 12 A — 1.5 - LSB
OFFSET (2R 1% %) 12 A - 10 - LSB
SNR(f5 M Lt) fiy = 350kHz — 70. 8 - dB
ENOB(f3 27 %) fi = 350kHz — 10.5 — Bit
SFDR(TG 2% Hlzh 2 ¥ ) fiy = 350kHz - 68. 2 - dB
THD( &L 2K K fi = 350kHz — 67 — dB
Ruv it A\ FELBE - 500 - Q
Cnv HRINHLZE - 30 - pF
A ) - 0.6 - us
PR 3 — 63 ancik

5.6.5 FU6861Q2 ADC EBS4S 14

# 5-45 FU6861Q2 ADC HI /S 4k

(FAEFRFRI AR, Ta =25°C, VCC =15V, VCC_MODE = 0)

] 1 B®/AME BAE BRAE Bfr
INL(FA > IR 1) 12 fir i - 2 - LSB
DNL(Z 43 dE e 1) 12 firfgi=t - 1.5 — LSB
OFFSET(2 % %) 12 st - 10 - LSB
SNR({F " LL) fiy = 350kHz - 70. 8 - dB
ENOB(H 2 %) fi = 350kHz — 10.5 — Bit
SFDR(TC A Bk zh 25 3t ) fiy = 350kHz — 68. 2 — dB
THD (L1 2K ) fi = 350kHz - 67 — dB
Riv iy A\ HLBH — 500 - Q
Cw FINHZ — 30 — pF
B ) - 0.6 - us
SFRER [A] 3 — 63 ancik
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5.6.6 FU6861L2 ADC EBS 1514

% 5-46 FU6861L2 ADC H1 <4k

(FRARE: M A B, Ta = 25°C, VCC =15V, VCC_MODE = 0)

S 4 &/ME BARUE RAE LA
INL(FR 4 dEZe k) 12 At — 2 — LSB
DNL(Z 53 4B 42 1%) 12 A — 1.5 — LSB
OFFSET (2R 1% %) 12 A — 10 — LSB
SNR({ 1 EL) fiy = 350kHz — 70. 8 — dB
ENOB(f3 27 %) fi = 350kHz — 10.5 — Bit
SFDR(TG 2% Hlzh 2 ¥ ) fiy = 350kHz — 68. 2 — dB
THD( &L 2K K fi = 350kHz — 67 — dB
Riv i A\ HLBH — 500 — Q
Cnv HRINHLZE - 30 — pF
4G N ] — 0.6 — us
KL 7] 3 — 63 apcik
5.6.7 FU6861N2 ADC BS54
7 5-47 FUG861N2 ADC Hi 541/ FUGS61NF2)
(FAEFRFRI AR, Ta =25°C, VCC =15V, VCC_MODE = 0)
] 1 B®/AME BAE BRAE Bhr
INL(FA > IR 1) 12 frfgit — 2 — LSB
DNL(Z 43 dE e 1) 12 firfgi=t — 1.5 — LSB
OFFSET(2 % %) 12 st — 10 — LSB
SNR({F " LL) fi = 350kHz — 70. 8 — dB
ENOB(H 2 %) fi = 350kHz — 10.5 — Bit
SFDR(TC A Bk zh 25 3t ) fiy = 350kHz — 68. 2 — dB
THD (L1 2K ) fi = 350kHz — 67 — dB
Riv iy A\ HLBH — 500 — Q
Cw FINHZ — 30 — pF
B ) — 0.6 — us
SFRER [A] 3 — 63 Apcik
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5.6.8 FU6861NF2 ADC B i34

%% 5-48 FUB861NF2 ADC Hi < 1

(FRARE: M A B, Ta = 25°C, VCC =15V, VCC_MODE = 0)

S 4 &/ME BARUE BRE LA
INL(FR 4 dEZe k) 12 At — 2 — LSB
DNL(Z 53 4B 42 1%) 12 A — 1.5 — LSB
OFFSET (2R 1% %) 12 A — 10 — LSB
SNR({ 1 EL) fiy = 350kHz — 70. 8 — dB
ENOB(f3 27 %) fi = 350kHz — 10.5 — Bit
SFDR(TG 2% Hlzh 2 ¥ ) fi = 350kHz — 68. 2 — dB
THD( &L 2K K fi = 350kHz — 67 — dB
Riv i A\ HLBH — 500 — Q
Cnv HRINHLZE — 30 — pF
4G N ] — 0.6 — us
KL 7] 3 — 63 apcik
5.6.9 FU6862L ADC FAS431E
# 5-49 FU6862L ADC HL <51k
(BAER A A B, Ta = 25°C, VCC =12V ~ 20V)
¥ 1 B®/AME BAE BRAE Bhr

INL(FA > IR 1) 12 fir i — 2 — LSB
DNL(Z 43 dE e 1) 12 firfgi=t — 1.5 — LSB
OFFSET (2K 1% %) 12 firfgi=t — 6 — LSB
SNR({F " LL) fiy = 350kHz — 70. 8 — dB
ENOB(H 2 %) fi = 350kHz — 10.5 — Bit
SFDR(TC A Bk zh 25 3t ) fiy = 350kHz — 68. 2 — dB
THD (L1 2K ) fi = 350kHz — 67 — dB
Riv iy A\ HLBH — 800 — Q
Cw FINHZ — 30 — pF
L] — 13 — ADCLKm
KAEIS 7] 3 — 63 ancik'
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5.6.10 FU6862Q ADC FBS4S 14

% 5-50 FU6862Q ADC Hi S Mk

(AR AR, Ta =25°C, VCC =12V ~ 20V)

¥ % &/ME BARUE BRE B
INL(FR 4 dEZe k) 12 At — 2 — LSB
DNL(Z 53 4B 42 1%) 12 A — 1.5 — LSB
OFFSET (2R 1% %) 12 A — 6 — LSB
SNR({ 1 EL) fiy = 350kHz — 70. 8 — dB
ENOB(f3 27 %) fi = 350kHz — 10.5 — Bit
SFDR(TG 2% Hlzh 2 ¥ ) fi = 350kHz — 68. 2 — dB
THD( &L 2K K fi = 350kHz — 67 — dB
Riv i A\ HLBH — 800 — Q
Co FINFLZE — 30 — pF
T B ) — 13 — ADCLK
SFREHT ] 3 — 63 Apcik
VEcs
[1] ADCLK = 12MHz
5.7 SEBERSIFE
5.7.1 FU6812L2 S=HBERSIFIE
# 5-51 FU6812L2 &% i J& B S 1
(Ta =-40°C ~ 85°C, VCC =15V, VCC_MODE = 0)
] M &/ME WA BAE | B
VREF_VHALF_CR[VREFVSEL] =00 4.3 4.5 4.7 y
VRER VREF_VHALF_CR[VREFVSEL] =01 — VDD5 — vV
VREF_VHALF_CR[VREFVSEL] =11 — 4 — vV
VREF_VHALF_CR[VREFVSEL] =10 — 3 — vV
VHALF — VREF/2 — vV
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5.7.2 FU6812N2 & B ERSIFE

%% 5-52 FUB812N2 2% Hi Jis Fi < 4 1

(Ta =—-40°C ~ 85°C, VCC =15V, VCC_MODE = 0)

S A B/ME SRUE BAAE | B
VREF VHALF CR[VREFVSEL] =00 4.3 4.5 4.7 vV
VREF VREF_VHALF CR[VREFVSEL] =01 — VDD5 — i
VREF_VHALF CR[VREFVSEL] =11 — 4 — Vv
VREF_VHALF CR[VREFVSEL] =10 — 3 — Vv
VHALF — VREF/2 — vV
5.7.3 FU6812S2 &EH[EHSIF Y
% 5-53 FU6812S2 £ Hi [ H1 /S 45 1
(Ta = —40°C ~ 85°C, VCC = 15V, VCC_MODE = 0)
BH & A B/ME LRl BAME | B
VREF_VHALF CR[VREFVSEL] = 00 4.3 4.5 4.7 vV
VREF VREF_VHALF CR[VREFVSEL] =01 — VDD5 — vV
VREF_VHALF CR[VREFVSEL] =11 — 4 — vV
VREF_VHALF CR[VREFVSEL] =10 — 3 — vV
VHALF — VREF/2 — vV
5.7.4 FU6812V &M ER SIS
% 5-54 FU6812V &% i [ HL A KF
(Ta = -40°C ~ 85°C, VCC = 15V, VCC_MODE = 0)
S %A B/ME HRE BAE | B
VREF VHALF CR[VREFVSEL] =00 4.3 4.5 4.7 vV
VREF VREF _VHALF CR[VREFVSEL] =01 — VDD5 — vV
VREF _VHALF CR[VREFVSEL] =11 — 4 — vV
VREF _VHALF CR[VREFVSEL] =10 — 3 — vV
VHALF — VREF/2 — vV
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5.7.5 FU6861Q2 S¥EHBEHRSISE

%% 5-55 FU6861Q2 &% Hi [k L S 5

(Ta =—-40°C ~ 85°C, VCC =15V, VCC_MODE = 0)

S % B/ME | HABUE BAXE | B
VREF VHALF CR[VREFVSEL] =00 4.3 4.5 4.7 Vv
VREF VREF_VHALF CR[VREFVSEL] =01 — VDD5 — i
VREF _VHALF CR[VREFVSEL] = 11 — 4 — \
VREF_VHALF CR[VREFVSEL] =10 — 3 — \
VHALF — VREF/2 — V
5.7.6 FU6861L2 SEMBERSIFIE
# 5-56 FU6861L2 275 Hi [k HL S 451
(Ta = —40°C ~ 85°C, VCC = 15V, VCC_MODE = 0)
e =14 & BAME | HEE | BKME | B4
VREF VHALF CR[VREFVSEL] =00 4.3 4.5 4.7 \
VREF VREF VHALF CR[VREFVSEL] =01 — VDD5 — \
VREF VHALF CR[VREFVSEL] = 11 — 4 — \
VREF VHALF CR[VREFVSEL] =10 — 3 — \
VHALF — VREF/2 — V
5.7.7 FU6861N2 &EBEBSIF1E
# 5-57 FUBB61N2 S5 Hi [& H1 < 4
(Ta = -40°C ~ 85°C, VCC = 15V, VCC_MODE = 0)
B %4 BAME | HAYE BANE | B
VREF VHALF CR[VREFVSEL] = 00 4.3 4.5 4.7 vV
VREF VREF _VHALF CR[VREFVSEL] =01 — VDD5 — \
VREF VHALF CR[VREFVSEL] = 11 — 4 — \
VREF _VHALF CR[VREFVSEL] =10 — 3 — V
VHALF — VREF/2 — V
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5.7.8 FU6861NF2 &EH [EHSIF 4

%% 5-58 FUBS6INF2 2 Hi J&s Hi < 41t

(Ta =—-40°C ~ 85°C, VCC =15V, VCC_MODE = 0)

S A B/ME SRUE BAAE | B
VREF VHALF CR[VREFVSEL] =00 4.3 4.5 4.7 vV
VREF VREF_VHALF CR[VREFVSEL] =01 — VDD5 — i
VREF _VHALF CR[VREFVSEL] = 11 — 4 — Vv
VREF_VHALF CR[VREFVSEL] =10 — 3 — Vv
VHALF — VREF/2 — vV
5.7.9 FU6862L S ERBERSIFIE
% 5-59 FU6862L % i [&s Fi S 45
(Ta =—-40°C ~ 85°C, VCC =12V ~ 20V)
BH & A B/ME LRl BAME | B
VREF_VHALF CR[VREFVSEL] = 00 4.3 4.5 4.7 vV
VREF VREF_VHALF CR[VREFVSEL] = 01 — VDD5 — vV
VREF_VHALF CR[VREFVSEL] =11 — 4 — vV
VREF_VHALF CR[VREFVSEL] = 10 — 3 — vV
VHALF — VREF/2 — vV
5.7.10 FU6862Q SEHEHRSIFE
% 5-60 FU6862Q 2% i [k H A 4 1
(Ta =-40°C ~ 85°C, VCC =12V ~ 20V)
S %A B/ME HRE BAE | B
VREF VHALF CR[VREFVSEL] =00 4.3 4.5 4.7 vV
VREF VREF VHALF CR[VREFVSEL] = 01 — VDD5 — vV
VREF _VHALF CR[VREFVSEL] =11 — 4 — vV
VREF VHALF CR[VREFVSEL] = 10 — 3 — vV
VHALF — VREF/2 — vV
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5.8 iIEHN KRB SHE

5.8.1 FU6812L2 iIzH AR SIFE

2 5-61 FUB812L2 iz Bk % v S 45k

(Ta = 25°C, VCC = 15V, VCC_MODE = 0)

25 % wm/ME | BEUE BARE WA

View FEALERT G 0 — VDD5 - 1.5 v
Vos 32 T 2K BE HAL T, = 25°C — 5 10 mV
Ao PR 25 R. = 100kQ — 80 — dB
UGBW By 3% 25 5 55 C.= 40pF 6 10 — MHz
SR IZ A C.= 40pF 10 15 — V/ps
AMPljzjf\};/I?D'z f\MAPb?EfngAHS O=1 oo1 | 188 2 2.12 .

——— AMPljzjf\};/l??z:AMApﬁﬁfégGAng 1=O o10 | >76 4 4.24 .
AMPO: AMPO GAIN = 011 7 . g5 -

AMP1&AMP2: AMP PH GAIN = 011
AMPO: AMPO_GAIN = 100 r 6 17 -

AMP1&AMP2: AMP_PH GAIN = 100

5.8.2 FU6812N2 iIZEH I AR SIFIE

#* 5-62 FUB812N2 iz H iR &% H S ek

(Ta = 25°C, VCC = 15V, VCC_MODE = 0)

¥ 4 BME | BAE BRAE Bfr
View HEAS AT 0 — VDD5 - 1.5 | 'V
Vos 32 JHU) 2K IE Fi T, = 25°C — 5 10 mV
Ao JF R 25 R = 100kQ — 80 — dB
UGBW B o7 3% 25 7 C.= 40pF 6 10 — MHz
R ISR C. = 40pF 10 15 — Vips

AMPO: AMPO_GAIN = 001

AMP1&AMP2: AMP_PH GAIN = 001 .88 2 2. 12 B
AMPO: AMPO GAIN = 010
RO AVPLEGAMP2: AWP PH GAIN = 010 | > 10 4 1.24
= H AMPO: AMPO GAIN = 011 0 s g o5 B
AMP1&AMP2: AMP_PH GAIN = 011 ' :
AMPO: AMPO GAIN = 100 5 6 . B

AMP1&AMP2: AMP_PH_GAIN = 100
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5.8.3 FU6812S2 izE A RRHSIFIE

#* 5-63 FU6812S2 iz H ik #s 4514

(Ta=25°C, VCC =15V, VCC_MODE = 0)

¥ %M BAME | HBUH BRE XA

Vicu HEAG G A [ 0 — VDD5 - 1.5 vV
Vos I8 JEUH) SR T HL R T, = 25°C — 5 10 mV
Aol FFER 38 25 R.= 100kQ — 80 — dB
UGBW B o7 3% 25 7 T C. = 40pF 6 10 — MHz
R ISR 2 C. = 40pF 10 15 — Vips
N B R I

o Lo et | 0 | | e | -
AMPO: AMPO GAIN = 011 7 . g5 B

AMP1&AMP2: AMP_PH GAIN = 011
AMPO: AMPO GAIN = 100 r 6 17 B

AMP1&AMP2: AMP_PH_GAIN = 100

5.8.4 FU6812V izE AR SIS T

% 5-64 FUG812V iz B 2% o < R

(Ta = 25°C, VCC = 15V, VCC_MODE = 0)

¥ M BME | ARE BAE Bhr
View SR AT 0 — VDD5 - 1.5 |V
Vos B TR SR IE HL . T. = 25°C — 5 10 mV
Ao JFIRI 25 R = 100kQ — 80 — dB
UGBW 4 448 25 45 5 C.= 40pF 6 10 — MHz
R BB C.= 40pF 10 15 — Vips

AMPO: AMPO_GAIN = 001

AMP1&AMP2: AMP_PH GAIN = 001 188 2 2.12 —
AMPO: AMPO_GAIN = 010
RO AMPI&GAMP2: AVP PH GAIN = 010 | > 7° 4 4.24
= : AMPO: AMPO_GAIN = 011 .- . i -
AMP1&AMP2: AMP_PH_GAIN = 011 ' :
AMPO: AMPO_GAIN = 100 - p - -

AMP1&AMP2: AMP_PH_GAIN = 100
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5.8.5 FU6861Q2 izHIASEHSIFIE

% 5-65 FU6861Q2 iz S Uk 2% B A 45

(Ta=25°C, VCC =15V, VCC_MODE = 0)

S %M RME | HAE BAE B- iy
Viow FEAEHT A 0 — VDD5 - 1.5 vy
Vs 12 AR 2R i FEL T, = 25°C — 5 10 my
Ao JFERIE 25 R.= 100kQ — 80 — dB
UGBW BAf37 38 25 77 T C.= 40pF 6 10 — MHz
BN HIERER C. = 40pF 10 15 — Vips
AMPO: AMPO GAIN = 001 B
AMP1&AMP2: AMP PH GAIN = 001 1.88 2 2. 12
AMPO: AMPO GAIN = 010 B
RO A AMP1&AMP2: AMP PH GAIN = 010 3.76 4 4.24
= 8 AMPO: AMPO_GAIN = 011 L . . s B
AMP1&AMP2: AMP PH GAIN = 011 ' :
AMPO: AMPO GAIN = 100 r 6 17 B
AMP1&AMP2: AMP PH GAIN = 100
5.8.6 FU6861L2 iZE AR SIFE
% 5-66 FUB861L2 iz 5 i K 2% v < e
(Ta = 25°C, VCC = 15V, VCC_MODE = 0)
S5 %M B/ME | REUE BAE BAr
Vo FEAR A 0 — VDD5 - 1.5 i
Vs 18 LA 2 L = 25°C — 5 10 mV
Ao, FFFR 25 R.= 100kQ — 80 — dB
UGBW o7 38 25 45 2 C.= 40pF 6 10 — MHz
B IFER C. = 40pF 10 15 — Vius
AMPO: AMPO GAIN = 001 B
AMP1&AMP2: AMP PH GAIN = 001 1.88 2 2. 12
AMPO: AMPO GAIN = 010 B
O AMP1&AMP2: AMP PH GAIN = 010 3.76 1 1.24
= H AMPO: AMPO GAIN = 011 . . g5 B
AMP1&AMP2: AMP PH GAIN = 011 ' :
AMPO: AMPO GAIN = 100 5 6 7 -
AMP1&AMP2: AMP PH GAIN = 100
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5.8.7 FU6861N2 iz A SIS

% 5-67 FUB861IN2 iz

BRI A AR

(Ta=25°C, VCC =15V, VCC_MODE = 0)

S %M RME | HAE BAE B- iy
Viow FEAEHT A 0 — VDD5 - 1.5 vy
Vs 12 AR 2R i FEL T, = 25°C — 5 10 my
Ao JFERIE 25 R.= 100kQ — 80 — dB
UGBW BAf37 38 25 77 T C.= 40pF 6 10 — MHz
BN HIERER C. = 40pF 10 15 — Vips
AMPO: AMPO GAIN = 001 B
AMP1&AMP2: AMP PH GAIN = 001 1.88 2 2. 12
AMPO: AMPO GAIN = 010 B
RO A AMP1&AMP2: AMP PH GAIN = 010 3.76 4 4.24
= 8 AMPO: AMPO_GAIN = 011 L . . s B
AMP1&AMP2: AMP PH GAIN = 011 ' :
AMPO: AMPO GAIN = 100 r 6 17 B
AMP1&AMP2: AMP PH GAIN = 100
5.8.8 FU6861NF2 izH AR SISt
% 5-68 FUBB6LNF2 iz & JHUk o5 v e
(Ta = 25°C, VCC = 15V, VCC_MODE = 0)
S5 %M B/ME | REUE BAE BAr
Vo FEAR A 0 — VDD5 - 1.5 i
Vs 18 LA 2 L = 25°C — 5 10 mV
Ao, FFFR 25 R.= 100kQ — 80 — dB
UGBW o7 38 25 45 2 C.= 40pF 6 10 — MHz
B IFER C. = 40pF 10 15 — Vius
AMPO: AMPO GAIN = 001 B
AMP1&AMP2: AMP PH GAIN = 001 1.88 2 2. 12
AMPO: AMPO GAIN = 010 B
O AMP1&AMP2: AMP PH GAIN = 010 3.76 1 1.24
= H AMPO: AMPO GAIN = 011 . . g5 B
AMP1&AMP2: AMP PH GAIN = 011 ' :
AMPO: AMPO GAIN = 100 r 6 17 -
AMP1&AMP2: AMP PH GAIN = 100
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5.8.9 FU6862L izHASSBE SIS

%% 5-69 FUG862L iz H UK &% H <4t

(BRARSE A, Ta=25°C, VCC =12V ~20V)

¥ % BAME | HAUE BRE XA

Vicu HEAG G A [ 0 VDD5 - 1.5 vV
Vos I8 JEUH) SR T HL R T, = 25°C — 5 10 mV
Ao TFIRIY 25 R = 100kQ — 80 — dB
UGBW B o7 3% 25 7 T C.= 40pF 6 10 — MHz
BN HIERER C.= 40pF 10 15 — Vips
N HR I I I

I P N R I
AMPO: AMPO GAIN = 011 7 . g5 B

AMP1&AMP2: AMP_PH GAIN = 011
AMPO: AMPO GAIN = 100 r 6 17 B

AMP1&AMP2: AMP_PH_GAIN = 100

5.8.10 FU6862Q =& A2 SiFit

% 5-70 FUG862Q iz HL UK #% H A

(BRAEREHI A B, Ta=25°C, VCC =12V ~ 20V)

¥ x4 BME | ARUE BAE L:2X VA
View SR AT 0 — VDD5 - 1.5 |V
Vos B TR SR IE HL . T, = 25°C — 5 10 mV
Ao JFIRI 25 R = 100kQ — 80 — dB
UGBW 4 448 25 45 5 C.= 40pF 6 10 — MHz
B IFER C.= 40pF 10 15 — Vius
T I A L
e R
AMPO: AMPO_GAIN = 011 . o g 5 B
AMP1&AMP2: AMP_PH GAIN = 011
AMPO: AMPO_GAIN = 100 5 6 7 B

AMP1&AMP2: AMP_PH_GAIN = 100

[11BETBUBOK A5 B AE IE i A i BRI 1 KQ F BRI RIS, AR AMERIE, R REEAN T .

V1.6 114 www.fortiortech.com



= Fortior Tech
" ILBiE 132

FU6812x2 61x2_62

5.9 BEMF EBS454%

5.9.1 FU6812L2 BEMF EBS4F 14

% 5-71 FU6812L2 BEMF Hi <41

(Ta = 25°C, VCC = 15V, VCC_MODE = 0)

3 &4 B/ME | BB | BKE | B
BEMF 1A & HiFH 5.4 6.8 8.2 kQ
BEMF P4 & Ha B &) 4 G i — 1 — %
5.9.2 FU6812N2 BEMF EBSi1%
% 5-72 FU6812N2 BEMF HL A 51k
(Ta = 25°C, VCC = 15V, VCC_MODE = 0)
2 &4 BME | BB | BRKE | B
BEMF 4 & HH 5.4 6.8 8.2 kQ
BEMF P & Hi BHL ) A o H — 1 — %
5.9.3 FU6812S2 BEMF BBS45 14
% 5-73 FU6812S2 BEMF HL S itk
(Ta = 25°C, VCC = 15V, VCC_MODE = 0)
¥ -3 B/ME | BOBE | BRKE | B
BEMF N & H.FH 5.4 6.8 8.2 kQ
BEMF P & Hi BHL ) A o H — 1 — %
5.9.4 FU6812V BEMF BS54
% 5-74 FU6812V BEMF HLS Rt
(Ta = 25°C, VCC = 15V, VCC_MODE = 0)
B 3G B/ME | EE | BKME | B
BEMF Py & HH 5.4 6.8 8.2 kQ

BEMF P & Hi, BH 8] AH X #5

1

%
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5.9.5 FU6861Q2 BEMF BB 451t

% 5-75 FU6861Q2 BEMF Hi/ < 4%

(Ta=25°C, VCC =15V, VCC_MODE = 0)

SH %A% B/ME | #BEH | BKME I:<Kiv4
BEMF Py & H[H 5.4 6.8 8.2 kQ
BEMF P & Hi, B [8) AH X k5 — 1 — %
5.9.6 FU6861L2 BEMF EBS45 14
* 5-76 FU6861L2 BEMF HL <5t
(Ta = 25°C, VCC = 15V, VCC_MODE = 0)
S8 ¥4 B/ME | BEME | BKE BALT
BEMF Py & HiH 5.4 6.8 8.2 kQ
BEMF Py & F, FH 18] AH 5k B — 1 — %
5.9.7 FU6861N2 BEMF BB 4314
% 5-77 FUB861N2 BEMF HiL <1t
(Ta = 25°C, VCC = 15V, VCC_MODE = 0)
S5 %A B/ME | EME | BKE BALT
BEMF Py & HifH 5.4 6.8 8.2 kQ
BEMF Py & F FH 18] AH %k B — 1 — %
5.9.8 FU6861NF2 BEMF BSi¥F1%
% 5-78 FU6861NF2 BEMF Hi <4k
(Ta = 25°C, VCC = 15V, VCC_MODE = 0)
SH %A B/ME | BEUE | BKE BAT
BEMF N & HiBH 5.4 6.8 8.2 kQ

BEMF Py & H [ 18] AH %k B

1

%
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5.9.9 FU6862L BEMF BBS4F1%E

#* 5-79 FU6862L BEMF H1 < ¢t

(FRAERERIAE B, Ta = 25°C, VCC =12V ~20V)

SH %A% B/ME | #BEH | BKME I:<Kiv4
BEMF Py & H[H 5.4 6.8 8.2 kQ
BEMF P & Hi, B [8) AH X k5 — 1 — %
5.9.10 FU6862Q BEMF EBS}F14
2% 5-80 FU6862Q BEMF Hi/ <4
(FRAERERIFE B, Ta = 25°C, VCC =12V ~20V)
S8 ¥4 B/ME | BEME | BKE BALT
BEMF Py & HiH 5.4 6.8 8.2 kQ
BEMF Py & F, FH 18] AH 5k B — 1 — %
5.10 OSC BS4H%
5.10.1 FU6812L2 OSC B34
% 5-81 FU6812L2 OSC HL < itk
(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)
¥ %14 B/ME | BRI | BKE | B
I I A AR 23.5 24 24.5 MHz
SEREET B 29 32.8 37 kHz
5.10.2 FU6812N2 OSC BS54
% 5-82 FUB812N2 OSC H A ek
(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)
B %14 B/ME | BE | BRKME | HEAL
R TR s B AT R 23.5 24 24.5 MHz
IR B e g R 29 32.8 37 kHz
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5.10.3 FU6812S2 OSC HBSi3 14

% 5-83 FU6812S2 OSC Hi A i

(Ta =-40°C ~ 85°C, VCC =5V ~ 24V, VCC_MODE = 0)

SH %4 B/ME | BUME | BKME | B4
ARG T s B AT R 23.5 24 24.5 MHz
SEANEE T 29 32.8 37 kHz

5.10.4 FU6812V OSC BS54
% 5-84 FU6812V OSC HL A 1t
(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)

S8 %14 B/ME | BEME | B | B
R TR B e AR 23.5 24 24.5 MHz
T I A AR 29 32.8 37 kHz

5.10.5 FU6861Q2 OSC S iFE:
% 5-85 FUB861Q2 OSC i ik
(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)

S8 %M BME | BB | BKE | B
SEREET B 23.5 24 24.5 MHz
I I A AR 29 32.8 37 kHz

5.10.6 FU6861L2 OSC FBS4%14%
% 5-86 FU6861L2 OSC HL < 1
(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)

2H %A B/AME | BEME | BKME | BA
IR I g R 23.5 24 24.5 MHz
R TR s B AT R 29 32.8 37 kHz
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5.10.7 FU6861N2 OSC BS54

% 5-87 FUB861N2 OSC H1 < ik

(Ta =-40°C ~ 85°C, VCC =5V ~ 24V, VCC_MODE = 0)

S %M wME | RE | BRKRE i:-jvA
ARG T s B AT R 23.5 24 24.5 MHz
SEANEE T 29 32.8 37 kHz
5.10.8 FU6861NF2 OSC BSi¥%
% 5-88 FUBB61NF2 OSC HL A 1t
(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)
¥ *H B/ME | ARBE | BKRE BALT
R TR B e AR 23.5 24 24.5 MHz
T I A AR 29 32.8 37 kHz
5.10.9 FU6862L OSC BSiF1%
#* 5-89 FU6862L OSC HL A4
(Ta = -40°C ~ 85°C, VCC = 12V ~ 20V)
K %M B/ME | ARBME | BRKRE i:jva
KRG AR 23.5 24 24.5 MHz
I I A AR 29 32.8 37 kHz
5.10.10 FU6862Q OSC S iFE:
% 5-90 FU6862Q OSC H1/A 41k
(Ta = -40°C ~ 85°C, VCC = 12V ~ 20V)
SH %A B/ME | BEME | BRE AL
RGN R 23.5 24 24.5 MHz
R TR s B AT R 29 32.8 37 kHz

: RGN BN T, SYSCLK NARZN#5i%, T = 1/SYSCLK, /7 RGNy 24MHz.
Bﬂ“ﬂlﬂ%ﬁUF W, JE2E5IHIEI T 5 SYSCLK £ 5 1A .
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5.11 EMBESIFH

5.11.1 FU6812L2 S SiFE

% 5-91 FU6812L2 & o Ha < 4tk

(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)
b8 alii BME | ARME | BKE | B
SRR T /NS0 50 — — us

5.11.2 FU6812N2 SuFBSIFH

%% 5-92 FUB6812N2 & i S 4k

(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)
el FE BME | BRME | BAE | B
SRR T f /NS0 50 — — us

5.11.3 FU6812S2 E{ilBS IS

% 5-93 FU6812S2 & i B < 4k

(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)
S5 I BME | ARME | BKE | B
SRR T F /N B0 50 — — us

5.11.4 FU6812V EEBSI5E

% 5-94 FU6812V 5 A7 LS J5 1k

(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)
el il BME | BABE | BKE | B
AR AT 5/ B8 50 — — us
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5.11.5 FU6861Q2 S SiFiE

% 5-95 FU6861Q2 & fir i 45tk

(Ta =-40°C ~ 85°C, VCC =5V ~ 24V, VCC_MODE = 0)

2% %M B/ME | RRUE | B | B
B ALK PN T8 FE 50 — — s
5.11.6 FU6861L2 S SiFE
% 5-96 FU6861L2 & i H1 < 4
(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)
2% %M B/ME | ERUE | Bk | B
AL P S/ e i 50 — — us
5.11.7 FU6861N2 SBSISE
% 5-97 FUB6861N2 & fir H S 45k
(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)
¥ > 35 B/ME | EUE | BAME | EM
AR LB/ T 50 — — us
5.11.8 FU6861NF2 S{iBSiFE
%% 5-98 FUBSB61INF2 & fir M S 44
(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)
2% %1% B/ME | EUE | BKME | AL
2R P S /) e 50 — — us
5.11.9 FU6862L Sl S
% 5-99 FU6862L & fir F S ik
(Ta = -40°C ~ 85°C, VCC = 12V ~ 20V)
2% %M B/ME | EUE | BOKfH | AL
2R P S /) e 50 — — us
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5.11.10 FU6862Q S S4FiE

% 5-100 FU6862Q & fir i 45tk

(Ta=-40°C ~ 85°C, VCC =12V ~ 20V)
B¥ 1 BoME | g | Bkf | am
ST T 50 — — s

5.12 LDO BBSiFE

5.12.1 FU6812L2 LDO HBS4H 14

% 5-101 FU6812L2 LDO 1< 4k

(Ta=-40°C ~ 85°C, VCC =5V ~ 24V, VCC_MODE = 0)

S %4 B/AME | BE | BRARE V0o
VDD5 HiJk VCC = 7V ~ 24V, VCC MODE = 0 4.7 5 5.3 v
VDD18 HJ& — 1.85 — '

5.12.2 FU6812N2 LDO BS54

% 5-102 FU6812N2 LDO HL <

(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)

M - in BAME | BAEUE | RKE | B
VDD5 FL VCC = 7V ~ 24V, VCC MODE = 0 4.7 5 5.3 v
VDD18 H [ — 1. 85 — v

5.12.3 FU6812S2 LDO BS54

% 5-103 FU6812S2 LDO <4k

(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)

2H ¥ {id BAME | RAEUE | RKE | B
VDD5 FJE VCC = 7V ~ 24V, VCC MODE = 0 4.7 5 5.3 v
VDD18 H [ — 1. 85 — v
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5.12.4 FU6812V LDO BS54

% 5-104 FU6812V LDO HL A< F5i:

(Ta =-40°C ~ 85°C, VCC =5V ~ 24V, VCC_MODE = 0)

S %M B/ME | BE | BKE BfL
VDD5 Hi & VCC = 7V ~ 24V, VCC MODE = 0 4.7 5 5.3 s
VDD18 Hi [k — 1.85 — '

5.12.5 FU6861Q2 LDO BBS451E

2% 5-105 FU6861Q2 LDO Hi < ik

(Ta =-40°C ~ 85°C, VCC =5V ~ 24V, VCC_MODE = 0)

S %14 B/ME | BEE | BKE BALT
VDD5 Hi & VCC = 7V ~ 24V, VCC MODE = 0 4.7 5 5.3 vV
VDD18 HJ& — 1.85 — A
5.12.6 FU6861L2 LDO EBBS43{4
% 5-106 FU6861L2 LDO H1 <4k
(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)
SH %M B/ME | EME | BKE BALT
VDD5 Hi & VCC = 7V ~ 24V, VCC MODE = 0 4.7 5 5.3 vV
VDD18 HiJE& — 1.85 — %
5.12.7 FU6861N2 LDO B34
% 5-107 FUB861N2 LDO HL < 5
(Ta = -40°C ~ 85°C, VCC = 5V ~ 24V, VCC_MODE = 0)
BH %A B/AME | EME | BKE | BAL
VDD5 Hi R VCC = 7V ~ 24V, VCC MODE = 0 4.7 5 5.3 v
VDD18 Hi [ — 1. 85 — vV
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5.12.8 FU6861NF2 LDO FBS 4514

%% 5-108 FU6861NF2 LDO Hi <

(Ta =-40°C ~ 85°C, VCC =5V ~ 24V, VCC_MODE = 0)

S %M B/ME | BE | BKE BfL
VDD5 Hi & VCC = 7V ~ 24V, VCC MODE = 0 4.7 5 5.3 s
VDD18 Hi [k — 1.85 — '

5.12.9 FU6862L LDO B34

% 5-109 FU6862L LDO HL < 1t

(Ta =-40°C ~ 85°C, VCC =12V ~ 20V)

SH %M B/ME | ARBE | BKE BfL
VDD5 HE % VCC = 12V ~ 20V, VCC MODE = 0 4.7 5 5.3 Vv
VDD18 HJ& — 1.85 — '

5.12.10 FU6862Q LDO FS4&1t

% 5-110 FU6862Q LDO Hi < k1

(Ta =-40°C ~ 85°C, VCC =12V ~ 20V)

e &I BME | REUME | BKE | B
VDD5 Hi VCC = 12V ~ 20V, VCC MODE = 0 4.7 5 5.3 v
VDD18 HiJ — 1.85 — v

5.13 £J5=REE

5.13.1 FU6812L2 $ii&#hfR

% 5-111 FU6812L2 LQFP48 3 FfiH

SH FM Zizk AL
s o JEDEC #r#fE, 2S2P PCB 52. 4 °C/W
O 5 F T il AR ER 5 I E —
JEDEC #rifE, 1SOP PCB 72.2 °C/W
O uc 7 A Xef a2 2 T 9 P JEDEC #rifE, 2S2P PCB 17 °C/W
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5.13.2 FU6861L2 £J3E#H

% 5-112 FU6861L2 LQFP48 3 FufiH

e 24 X4 Uizt AL
JEDEC #rifE, 2S2P PCB 52. 4 °C/W
Oua it A IR AR PR IR —
JEDEC #5#fE, 1SOP PCB 72.2 °C/W
O uc U F T T A %o 2 3 1 i g 1) JEDEC #rifE, 2S2P PCB 17 °C/W
5.13.3 FU6862L $j3:ipH
% 5-113 FU6862L LQFP48 35 #4fiH
S8 E 363 GiA BALT
JEDEC #rifE, 2S2P PCB 52. 4 °C/W
Oua it T IR AR PRSI —
JEDEC #5ifE, 1SOP PCB 72.2 °C/W
O uc B A IR Xof 5 28 3 T 3R, O JEDEC #rifE, 2S2P PCB 17 °C/W
5.13.4 FU6812N2 J3&#hiR
% 5-114 FU6812N2 QFN32 32 44 i
¥ b33 & AL
JEDEC #rifE, 2S2P PCB 47 °C/W
Oun i IR ARG PR B IR —
JEDEC #5#H, 1SOP PCB 74 °C/W
O c U F T T A X 2 3 i g g L) JEDEC #5ifE, 2S2P PCB 20 °C/W
5.13.5 FU6812S2 J3£#pR
% 5-115 FU6812S2 SSOP24 3 # il
3% %14 ViH AL
Oun i IR AR G PR B IR JEDEC #r#fE, 2S2P PCB 75 °C/W
5.13.6 FU6812V $J¥=ipR
2 5-116 FU6812V SSOP24 1 2 #4fH
P24 FM Zizk BAT
Oua it T IR AR PR S5 IR JEDEC #5ifE, 2S2P PCB 75 °C/W
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5.13.7 FU6861Q2 iZEinpR

% 5-117 FU6861Q2 QFN56 3f 2 HiiH

e 24 X4 Uizt AL
A JEDEC #5#E, 2S2P PCB 33 °C/W
Oun U8 1 IR AR X BR 5 R EE () —
JEDEC #%#E, 1SOP PCB 55 °C/W
O uc U F T T A %o 2 3 1 i g 1) JEDEC #rifE, 2S2P PCB 9.2 °C/W
5.13.8 FU6861N2 $2EifH
% 5-118 FUB861N2 QFN40 35 #4H
SH ¥ & BfL
JEDEC #rifE, 2S2P PCB 40 °C/W
Oun U8 T IR AR X R B R 1] —
JEDEC #5ifE, 1SOP PCB 66 °C/W
O uc B A IR Xof 5 28 3 T 3R, O JEDEC #rifE, 2S2P PCB 12 °C/W
5.13.9 FU6861NF2 $J3:#pH
% 5-119 FUG861NF2 QFN40 HF 2 4k i
¥ b33 & AL
JEDEC #rifE, 2S2P PCB 40 °C/W
Oun i IR ARG PR B IR —
JEDEC #5#H, 1SOP PCB 66 °C/W
O c U F T T A X 2 3 i g g L) JEDEC #5ifE, 2S2P PCB 12 °C/W
5.13.10 FU6862Q iR
% 5-120 FU6862Q QFN48_38 3} 2 #4[iH
3% 15 & AL
- JEDEC #%¥E, 2S2P PCB 33 °C/W
Oun it F T IR ARG R B R ) o
JEDEC 54, 1SOP PCB 55 °C/W
Ouc iU F IR AR X 3 2 2k T R EE L] JEDEC #rifE, 2S2P PCB 9.2 °C/W

[1] SEBRRHARAEAR, 2 5T A
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6 SRH=H
6.1 EfIiF(RST_SRC)

SHA 6 ANEAE:
LHE A (RSTPOW)
YN ST (RSTEXT)
K HLE(RSTLVD)E £
&I A (RSTWDT)
Flash JEi2:45:/E 27 (RSTFED)
Debug & 17(RSTDBG)
STRARETAW, TRAEAAEAS RST_SR . U KA ALLATAIRORRE AL 1, T4
kRS 0. BfF T Lh4s RST_SRIRSTCLRIHL 1 il RST[7:3)i15 5L fihi 5 fr.

6.2 S{ufEae
SAERES B AL E % /735, LVD. WDT E A0 [ 2 k.
6.3 JMERE L. LRSI

i RSTN E K, Hiid 50us i, SR FEENEIE. A5 MCU Mthihk 0 FFua404T
TP, M B, BEEEEMEEREE, SR IFHEAIE.

6.4 (SR EMTNE R

A 1 ML B 220 VDDS HEAT W, 015 VDDS HUR BEEE] T ST RIBAE, P B0 2
RS G055 (RS R AR
HASGRE L A7 28 A IR DU, LA B Fb R BR.

6.5 &I JiEhE [

EREE T I E R 885, W RAEH T80 1 2 e SO i, th i i 2 R 25 R R G R
fir. EAMNEALERE SR IR P Ko BT I0H H)e B AR 2 A2 MCU.

6.6 FEDR £(if

FLASH #AERII M 7 B MOVX HS”. “H "Ll FLASH fZhRg (W5 iR s
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R ETD, WRFAAEAIZX 482 BER&RE — 1 BIX (0x3F80~0x3FFF), #f/ i FLASH 4
iR EE AL, FEDR EALJRE E i RE, Arkik,

6.7 RSTDBG S(ii

SR TIRBRES, A IDE R E AL #%4H, IDE ki% Debug EA044 88 &AL,
6.8 EfIS1FE
6.8.1 RST_SR (0xC9)
fr 7 6 5 4 3 2 1 0
SR RSTPOR RSTEXT RSTLVD RSV RSTWDT RSTFED RSTDBG RSTCLR
KA R R R - R R R W1
=X DA] - - - - - - - 0
A 2R Eiip
THEARE
(7] RSTPOW | 0: HJa —IRENALKE T LHEN
l: e —IREAKE T EBEAL
AN E AL bR E
(6] RSTEXT | 0: e —IREAMARZKE TIMBRE AL
1: BJa—IREALRENEE L
REEE bR E
[5] RSTLVD | 0: e —REMARKE TRHBEES KHENL
L: e —IREARE KB ES R E N
[4] RSV R
F s B A bR &
[3] RSTWDT | 0: e —REMNARZKETE 5 K E A
L: e —WREAMKRETET g 5 kI E N
FLASHARAS P4 B A A &
[2] RSTFED | 0: #Ja —IREALA LR EFLASHACHS R 5] & 1 & 47
1: EJE—IRE PR HFLASHACHEAR Y 5] & I E 1
R (Debug) EfibrE
[1] RSTDBG | 0: e —REAMA R H R 05 k&AL
1: e — R EAR B D5 K EAL
5 B AR 27 s 5 B AT A
[ | RSTCLR | 'y | pvaeimni 1 [7:3) 8 frkid, i 65 .
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7 PRl

7.1 FRlR SRR

7.1.11IE (0xA8)

A 7 6 5 4 3 2 1 0
4R EA RTCIE RSV ESO SPIIE EX1 TSDIE EX0
KM R/W R/W - R/W R/W R/W R/W R/W
SAME 0 0 - 0 0 0 0 0
fr B4 iR
2R iae
(7] EA 0: 2%k
1: ffifE
RTCH B B
(6] RTCIE | 0: Z&iF
1: ffifE
(5] RSV N
UART A {5
[4] ESO 0: 2%k
1: ffiRE
SPI H W { B
[3] SPIIE | 0: Z&iF
1: fHRE
AN T LA R
[2] EX1 0: 2&i1k
1: ¥R
U PR SR AT BT TSD
(1] TSDIE | 0: %%k
1: ¥R
AR O R
(0] EX0 0: 2% 1
1: fffRE
7.1.2 1P0 (0xB8)
(A 7 6 5 | 4 3 | 2 1 | o
A H PDRV PX1 PX0 PLVW
St R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL AR iR
[7:6] PDRV Driver H W 5 25 4% il
[5:4] PX1 INTL CHMERHIT 1D ALSeRdzi
[3:2] PX0 INTO (AT 00 fLSed=il
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[ Dol [ P [ LW GRAEEE) it el |

E: P SdEHIE N 0 ~ 3 MIRERIL e B BAR B By, 3k 4 RAUSE 4zt

7.1.31P1 (0xCO)

(A

7

5 | 4 3 | 2 1 | o
2R PCMP PADC PTIMI1 PTIM2
KA R/W R/W R/W R/W R/W R/W R/W R/W
pRDA[El 0 0 0 0 0 0 0 0
YA 2R iR
[7:6] PCMP bl 2% A W I 2 2 42
[5:4] PADC ADC A Wit Sfe 2 4% )

[3:2] PTIMI TERT 2% 1 P BT Sl 2 4 il
[1:0] PTIM2 | EWF 28 2 i se sl
PRI R IEHNEM 0 ~ 3IRIRK R BN BACE e, 3t 4 e gdz=il.
7.1.41P2 (0xC8)
fir 7 | 6 5 | 4 3 | 2 1 | o
L FR PTSD PTIM4 PTIM3 PRTC
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
[0A L FR ik
[7:6] PTSD TSD it JE£ 8% 87 A U BT A o 20 42 il
[5:4] PTIMA | SEWF 8% 4 F systick HH IR S g das b
[3:2] PTIM3 | SEM; 8% 3 thr i s g da i
[1:0] PRTC RTC = Witk 25 42 i)
E: R ZAEFIEMN 0~3 IR R RN AE B T =, 3 4 B Fd= .
7.1.51P3 (0xD8)
o 7 | 6 5 | 4 3 | 2 1 | 0
2K PDMA PSPI P12C PUART
KA R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
AL B ik
[7:6] PDMA DMA H BT 5t 2 45 o)
[5:4] PSPI SPT It 2 2 42 il
[3:2] P12C 1°C AT 5 247 il
[1:0] PUART UART W)t 50 28 4 1

TE: WL e A HE 0~3 RIS B RAR S e, 3k 4 ARzt
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7.1.6 TCON (0x88)

A 7 | 6 5 4 | 3 2 1 | o
R RSV TSDIF IT1 1F0 1TO
Byt - R/W R/W R/W R/W R/W R/W
=X DA - 0 0 0 0 0 0
YA 2R Fid
[7:6] RSV R
TSD i3 P SN ATl P B b i o e B AL 5 IR B AR IR &S AL (TSDF) fid &1
5] 1SDIF FH, TSDIF SN Ff A2 B 28 e A il el % e Wi P R 25
0: 3O F oA A A I v T 1) v b
1: SO HRA TR EERER TR .. 45N 0 FIANE
INT 14030 v b 1 F S i o 4 i)
. . 00: LT Hifil A v iy
[4:3] IT1[1:0] Ol T A o i
Ix: HPEA CEFRER R fil kA b
INTO 4RI 0 A i
[2] 1F0 0: INTO &4t
1: INTO KA T Wb, BAFEEN 0 IFHALAE
INTO AR e boir O Fe S i o 5 i)
. _ 00: _bFhuiv A vy
[1:0] 1TO[1:0] Ol T RATM h oh i
Ix: HPHE CETRECR R fil kA i
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7.2 FRiREE
2 7-1 T
By
Lg7N ) =HL - ® w5 Rk
B % | i L e B hr et
23
=X A B 0x0000 | N/A N/A | —HEAffifE BE
LVW #85 = )
(16 FE TS ) 0 0x0003 | LVSR[0] Y CCFG1[6] IPO[1:0]
A i INTO 1 0x000B | TCON[2] Y IE[0] IPO[3:2]
AR KT INTL PLIF[7:0]/ )
(10 AL el 2 0x0013 PTFL7+0] Y 1E[2] TPO[5:4]
DRV 3 0x001B | DRV SR[5:4] Y DRV SR[2:0] IPO[7:6]
" . TIM2 CR1[4:3] .
TIM2 Hrik7 4 0x0023 | TIM2 CR1[7:5] Y TTM2 CROL3] IP1[1:0]
TIM1 917 5 0x002B | TIML SR[4:0] Y TIM TER[4:0] IP1[3:2]
ADC i 6 0x0033 | ADC CR[0] Y ADC CR[1] IP1[5:4]
ELAC 3% CMP HH by 7 0x003B CMP_SRL7]/ Y | CMP_CRO[7:0] IP1[7:6]
CMP_SR[6:4] - ’ ’
RTC 8 0x0043 | RTC STA[6] Y IE[6] IP2[1:0]
" ' TIM3_CR1[4:3] .
TIM3 H 9 0x004B | TIM3 CR1[7:5] Y M3 CRO[3] 1P2[3:2]
TIM4 CR1[4:3]
TIM4 7 TIM4 CR1[7:5] -
) . 10 0x0053 - Y TIM4 CRO[3] 1P2[5:4]
Systick Hrl DRV SR[7] DRV SR[6]
TSD Hhibr Gl Bl .
S ) 11 0x0058B | TCON[5] Y IE[1] 1P2[7:6]
UART k7 12 0x0063 | UT_CR[1:0] Y IE[4] IP3[1:0]
I°C Rty 13 0x006B | 12C SR[0] Y 12C CR[0] 1P3[3:2]
SPT Al 14 0x0073 | SPI CR1[7] Y SPI CR1[0] 1P3[5:4]
. DMAO CRO[7] )
DMA b 15 0x007B DVAL CROL7] Y DMAO CRO[2] IP3[7:6]

P RAE 16 AR, a1 FRTR . AP IWEE DUk, @id IPO ~ IP3 ZF 74t iHT
(L= R Ry e A e el T &y b e e AN = vt O ol TR SO B2 SR e el T S R T 71 P
SERIIT S W ERUEH, ARSI i s B 0 AN BT WA [R5 ) rh T AL B

IE[EA)Z 45 h AL, EA = O IHA I R AE ] o

7.3 JhEReRER

AR IR 2 AN BT

HA 4% E P0.0~P0.6. P11 K 10 M, 3 )8 FLLEL: CMP4 I, Wi E EX0=1f
HAE RSN 0 (INTO). M4 H P1.0 ~ 1.7, P2.0 ~ 2.7 ¥7 IO AR, AJ%EEX1=1K
Xt RE PUE/P2IE AL AT 1 (INT1).
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ShEE T O fERES. EXO, Hhibibr &AL IFO, whlrt P42l 1IT0. HIaFfFds LVSR i
EXTOCFG #5 M H T O R, XA LLZ PO.0 ~P0.6. P11 %A, LS CMP4 faith
WA, B s E g O B sF WL — AR L — AR lbr B fr.

HRERHMT 1 AEREAZ EXT, 16 4 PIN B WG AE A7 47 4% P1IE. P2IE 356 XL Wibs S A7
N P1IF. P2IF, s~ A %808 1T1.

R 7-2 HNERH KT 1 XS R 10

SFR #ufk | Afr 2FR iR R/W | BAE
0xD1 [7:0] | PLIE[7:0] | PortI/E MBI IR, SPINFifiiGe R/W 0x00
Port 1/E AN LS, & PINF KibR &AL .
BAH N0IE0XF B 1 W AL

R MCUS0TE X MR G, AT EIEOMI bR
B UAE L, 75 MWA]BEF= A 15235 A T 1 L
HEF2 8 B FiE4A): mov D2h, #OFEh, LLJE
P1IF[0]

0xD3 [7:0] | P2IE[7:0] | Port2/E NAMBR WL, SPIN B g R/W 0x00
Port2/E AAMRB R W LI, S PINF AR E A7 .
MCU'S5 037 Xt 182 ) Wi bk A6

R MCUS0TE X MR G, AT EIEOMI bR
EMUAE L, AT REF= A 1% 3E BT L
HEFE £ 0 R 3% A1) mov  D4h, #OFEh, LLid
P2IF[0]

0xD2 [7:0] | P1IF[7:0] R/W 0x00

0xD4 [7:0] | P2IF[7:0] R/W 0x00
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812C

12C (AFRAER IR S L) BESGR L 177 & TALARAERI P A D 11, & — M g B X0 1) ) [ 25
BATRAZR, FTHT MCU FISMES 12C A& INE R, S ZR AR R AT R 4. SDA CHATHURZ) H
SCL CHATHSBILL), IXPIIREEXNIA /O £, Jir AR R 1 R TR o 1), Ao 1 0 e f =5 20 i
EHRiHFH A VDD5, HAAREIER TiE.

TR

B OSEULT PC HMUMIARHERESS (B 100kHz), PRidifst (e 400kHz) LR PR+

(e TMHZ).

B BESCRR RN, SRR

B SCRF 7 A A R T

W SCFF DMA Bttt fa, wl Lo Rosds CPU 64t

SERAEAS RN SDA M1 SCL #G2 1, IX AR g AR S 22 15 25 R AP — 1K 9, AE ARt e
A B R A TS E D DM TIEPOIRES, I OUR, HARSS R &
2 12C @I, ABLAERF ELRIYATE IR R, 1°2C BT INA ReIEh Bk, R T RZagkE
W, JFHIE SCL M A #sfF A 855, i SDA KX AL AE RIS B, WikE gk
AT L, AR A AR . R B SRR OR 1K R AR IE E .
IR N E SR B WA, M ENVE e FUENEIE, VG BSOS B BN, e i EL
ZbHEARE, W R 8-1 Fuw: AR EHLERRSON SR HE , w ok i AR S AR g
. ARG BB AR ROE R, B BN IR IO, @R 8-2 P, fEIXH
THOUT . NS A g I e Al 25 B R A5 14

NV AVAVAVAVAVAVAVAVAN AWAWAWA
SDA A AsY A4 Az a2 atf a0} w\ A [[o7{ pe) D5 Y pa) p3) p2) b1y DO\ ?\ /77

Ack from Ack from
slave

Start Slave Address & Write Master send data Stop

slave

B 8-1 L as i) N A it

N RN AVAVAVAVAVAVAVAVAN AWAWAWA
SDA j AsY asY aa Y A3y a2 At Ao R\ A [Ip7) D6 ) D5 Y D4} D3} D2) D1) DO/ Nack

Ack from Nack from
slave Slave send data

Kl 8-2 Ea RIS HdfE

Start Slave Address & Read
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O 12C RENE B E N EAUB B MU, S e R AIAS] IMHZ. ] 12C I, R A5 Z
B 12C, JFHE MR 12C ik, B PCEWMA HEafES (STA). #5{5%S (DMOD). &
LGS (STR) AIREES (NACK) fF1EES (STP) Skfzti.

8.1 #{FisiEp

8.1.1 iRz

B A7 12C_CR[I2CMS], #E MM
fii & 12C_CR[I2CSPD], #f &%l SCL 4% ;
BiE 12C_ID, W& Hbrasththil;
it & 12C_SR[DMOD], # & i Jy i
B A7 12C_CR[I2CEN], f#ifié I12C;
6. B/ 12C_SR[I2CSTA], ki% START flithhl:, 7E#EULF] ACK/NACK J&, 12C_SR[STR]#:
A& 1, SCL # ENLsRAIFAL;
7. WMERKIEEIE, £5 12C_DR WA A, G40 12C_SR[STRILAEK SCL, MK
EEHE, HEE k% e HEE] ACKINACK J&, 12C_SRISTRIB#E4E 1, SCL # LRSI Hi s
8. WIRZELUCKIE, EEAL 12C_SR[STRYG, EHIF MR, “BEEZ xS
I2C_SR[STRIf# £+ E 1, SCL # EHLs@MIHifK, bl al i@l 12C_SR[NACK]#% & ACK/NACK,
Ff1H] 12C_SR[STR]S 0 %/t SCL LAk i% ACKINACK 155, tni®| 7 #¥dkE, 12C_SR[STR]ME
& 1, SCL #ENEHIHAK;
9. WHREAFILKIE, WTLAE 12C_SR[STRIN 1 # B {7 12C_SR[I2CSTP], %4 12C_SR[STR]E
BB RIEE RS S

a M Do

8.1.2 MHRZR

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

2. JiHE 12C_ID[I2CADD], #&EMbLitihl; s AL E 12C_ID[GCI=1, {#fE) #Ei;

3. A ® 12C_CR[I2CEN]=1, f{#ft I2C;

4. S5 STARTE S A, #:0c®) START 15 S A1 IE# M hE 5 SCL i MBI HL A,
I2C_SR[I2CSTAJF1 12C_SR[STRI#: A& 1, thifATEiEE 12C_SRINACK] 3 E ACK/INACK, If
i1t 12C_SR[DMOD]#f A A= {0 W BB 518 2 AR

5. WHRRIZEEYE, NS 12C_DAT Zfr#y: HE A7 12C_SR[STRILAFE K SCL J&, Ki%k
ACKINACK J& RIEHHE, %0 ik 52 i BB LR R 1) ACKINACK &, SCL # MALBRHI R,
12C_SR[STR]f# /& 1;
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6. INAURIRWCEE, MRS L 5 A 12C_SR[STRIF K SCL, ML e %L
#2)5, 12C_SRISTRIBEFFE 1, SCLFMNLIRHFIFLAC, fEiEIT 12C_SRINACK] % E ACK/NACK 5,
S AL 12C_SR[STRIFEH SCL JKi% ACKINACK, HISRILE] T ¥i¥i#, 12C_SRISTRIEHE 1,
SCL # MLk LK

7. RESTART Zhfig: MAHLLE busy IRAEH LR START (55, WA E2a1 TAE, S5fpL
Huik

8.1.3 I°C HRKfiR

12C ¥y BT -

1. 12C_SR[STR] = 1 i}, ZH WHAE WA MM F#H 24

2. 12C_SRI[I2CSTP] = 1 i}, iz Wi HAE ML A%

5 12C Tl REST 12C_CR[I2CIEIA 1, B4 12C &7 4 rhibrig K.
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8.2 I1°C H1F=%

8.2.112C_CR (0x4028)

AL 7 6 5 4 3 2 | 1 0
R [2CEN 12CMS RSV 12CSPD 12CIE
FRA R/W R/W - - - R/W R/W R/W

SAhiE 0 0 - - - 0 0 0

A B TiRe

I°C ff gEAL
fEREAI R GPTO PJ#ey 1°C £, SEHMTFREH . 1°C LHig 4T IF Hm 1
(7] I2CEN LR ERE.
0: Mg
1: ffige
F/ MU+
(6] 12CMS 0: MHL
1: EM
[5:3] RSV PR
UCfEfRRACE, NAEFHUB AR
00: 100kHz
[2:1] 12CSPD 01: 400kHz
10: 1MHz
11: f#8
I°C Hirfiige
0: AM#ige
[0] 12CIE 1
L: f#igE, "R 12C_SRII2CIF] =4

8.2.212C_ID (0x4029)

i 7 | e | 5 | 4 | 3 | 2 | 1 0
P 12CADD GC
A R/W R/W R/W R/W R/W R/W R/W R/W

=R DA 1 0 1 0 1 0 1 0
fr ZR ThRe
[7:1] 12CADD I°C Hhht
IR SZEE,  RAE MM A 2L
(0] GC 0: ASZRE FEIENY
1: ST HERENY, Y 0x00 okt 2x 0 5
8.2.312C_DR (0x402A)

JoA 7 | e | 5 | 4 | 3 [ 2 | 1 0
T 12C DR
Eatt RW [ rRw | RAW | RW | RN [ RW | R R/W
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gii [ o o | o | o 0 0 0 0
A LR ki
[7:0] 12C DR | I°C ¥z frae
AL 7 6 5 4 3 2 1 0
2R 12CBSY DMOD RSV 12CSTA 12CSTP STR NACK 12CIF
Bt R R/W - R/W R/W R/WO R/W R
S 0 0 - 0 0 0 0 0
A LR ThEE
CltR SR &
4 T2CENNOI, T2CBSY [ 550,
FEHUE:
7 12CBSY | RIESTARTHIN G, REAFE L, RIESTOPRLINSG, FEAFIEO.
ML
WCRISTART st ik VCBC e Zh fe, fEARE L, UEISTOP)S, &0,
FCiEal 5 b &
T :
0: S CEMLum A EHE, ML R
Lo s CEpLamUcEds, ML & g
EFHUE, DMODTE W N A e A B K :
6 DMOD 1. T2CSTARZ AL
2. fET2CSTANLE 11 [H] S 238 DMOD
MR :
0: S CEMLum AR EHE, ML SR
1o s (RN UCEdE, ML R 5D
5 RSV R
FHUAL A
WAEE 1, 24 SCL Ml SDA A Ja iR &% START Fidbhl 735, Kik5e ke it
HaliE 0. fERESHE SRR, 2518 12CSTA 5N, #FERIE
RESTART, W75 EEAEAHE Rk o e SR G B T2CSTA Y ‘17
0: E START itk =5
1: J%3i% START B¢ RESTART Fahhl ==
ML
fE AR 2] START HHbhE IS8 1, B4HE 075 0, Wi M3 START {H Hs
HEASUCECI T2CSTA A28 1. HJG4pE FH M4 2, BHEUE F—4
A 1ocsty | START HE.
MM R, T2CSTA I T2CSTP w5 45T 1°C e ts vt
% 8-1 I'C RS E
START | STOP ik
0 0 YRR IS /R A B
0 1 HTUCE 1142 STOP
1 0 MU R 2 START + k=245
1 1 MHTSEU B 2 STOP, SR W3 START +
Huhk== 4y
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VE: 2 I2CEN RNy 07 IF, I2CSTA £#tfdft EshiE 0.
FEHUBE:
2 12CBSY N 1B, BAAREA S 1, fELE4(E STR N 0 I &% STOP, Ki%5¢8
R A ShTE 0; WS 12CSTA A0 12CSTP [ANE 1, H I12CBSY N ‘17, M
I°C 4 423% STOP, %i% 58 STOP J5 Ff /&% START ANudik 7744, START Fidtshl745 %
IESEEE S STR B 1. 7R ARG ECE B s it #E b, 281k 12CSTP 5N, H
BHARE M TE .
0: AkKik STOP

3 T2CSTP 1: % STOP
MBS :
2] STOP J5 & 1, 3445 03 0
REWESHRE 8-1
VE: 24 T2CEN Jy 0 I, T2CSTP ex#ifdif [ 5075 0.
I°C FE AN, MZAN 1 SCL 28 skl bR, e T2hRE. %
LT E 1, S 035 0.
T :
1. CYREfERI%5E START + Hihk=775 Hit 3] ACK/NACK 12 5,
2. UEELEIRINT & %58 STOP. START + Huhl==35 H U %) ACK/NACK 155 ;
3. YRR SE R HARE] ACK/NACK {555

) STR 4. HREfR TR
ML
1. YRR 5E START + JURC Kbl
2. YRR R
3. HffE k%58 ACK/NACK 15 S FHUE ;
VE: 24 T2CEN Ky 0 B, T2CSTP 2>tk [ 207 0.
I°C RIS bk 775 s =4 R NS S, BDER 28 9 47,
TERERT, ZA08 RiERAE, RegsBusE il &M NEES .
WA, ZARE, MiERESKIENEES, iz RS
AN HIME

1 NACK 0. ACK
1: NACK
VE: 34 I2CEN A O IN, T2CSTP 2> F 5hi 0.
I°C hriE SRR ELL, 1E T2CTF ¥ o 1°C kAL . %47 d i 451 o
0: 7 I°C Hh ik
1: 5 I°C Hhiigsk
FEHUB

0 I2CIF | 4 STR AN 1 W), I2CIF & 1, H/NE 0
ML :
24 T2CSTP 9 1 83 STR N 1 I, I2CIF & 1, HIE 0
VE: 24 T2CEN K 0 B}, T2CSTP 2> g btk [ 207 0.
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9 SPI

9.1 SPI i@t

SPI j& Serial Peripheral Interface (HA74MEEN) W4HS, & —MEndE X LRI BT84,
FU6812 (1] SPI 7] LUEFEAE N ENERAEAMNL, FTEMER 3 ZkEk 4 Zeifitedi i, RiFRZk A7
TEZA FEEFNEAE . SEREN SPI 4 MRS 52640, 435l MOSI. MISO. SCLK. NSS.

MOSI 552 SPI MEHR{E S, 2 SPIENFENRHHEIRE S, SPIE AN R =
Fo

MISO 1552 SPI MAIE{E S, 24 SPIE TN IR E S, SPIAE AN it Hdi =
o 2 SPI AR LB TAETE 4 Z A7 AR BE HPEt, MISO 5 ik & T mifHA .

SCLK {5572 SPI I #E 5, REIEME 5 IEREEMEE S, mENURE.

NSS {552 SPI ##& 1ikilf5 5, SPIMEA 3 kN LIRS, NSS {55 %44k H, NSS 0
¥ FORESE 10 M. 4 SPI TAEE MM RIS, NSS i 0] DL EC B 5 N\ 1, LUK
TN NSS (55 24 SPI AR R BN MNUE T, EHLH NSS 557 IR B vt
TJashMHLE) SPI; 24 SPI TAETEL MU R, NSS 554l B N, DU 28 4T 275
A HAENIEERE, DLk A LR BT BRI = AR 2 SPI LAEFES LN 2 AL
BRI, EHLAT DB E 24 10 HAEy NSS {55 DL FEAN [F] K IR AT I -

9.2 {{FisiEp

9.2.1 SPI A

24 SPI R FEA SPI_CRO[SPIMS] N 1 i, SPIB LM T, 2%, SPI¥4
IRAE AL A A7 1 N 23 kA SPIUE G . 2417 SPI_DR 5 NBER, %8 5br EAENT
RILEGES, M KM hRE SPIL_CRI[TXBMTIES 4B 0, Wb A 578 e, B4
RIRGE AR T B AL BB ar A4S, IR HIT 4G SCK BT {55, MOSI #1 MISO
¥ &R SCK 15 5 8 K4l M w47 & 7 3% A die N, 4% f 45 )5 SPI_CR1[SPIIF]H
SPI_CRA[TXBMTK B 1, BALZFAF G IEHR 2 MISO U2l , Bl S ik 33k
gzrpdsh, A SPI_DR BLHUEHE I #1522 1 . WiRAE SPI_CR1[TXBMT]=0 153
N SPI_DR 5 A¥E, WA EobrEs SPI_CRIWCOLIK £ & 1, 3 B4R KXt
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9.2.1.1 EHFREEH

N o o bk~ w DdhdE

i & SPI_CR1[NSSMOD], #& SPI T/

Fii & SPI_CR1[CPOL], % & it ;

fid & SPI_CR1[CPHA], ¥ &4 ;

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

Fi & SPI_CLK, #E SCKHi*;

fii & SPI_CR1[SPIEN]=1, fiifi¢ SPI;

fi#E SPI_DR, BANZRIEMEIE, F5E—IK, SPIEEH—IX.

9.2.2 SPI \BIL

24 SPI_CRO[SPIMSIy 0 #f, SPIH#LAMHLELR TAE. fEi%Bi T, SPI SCKAS 55t EAHL
(¥ SPI #2fit. 24 SCK 55 RIMNRS, KX EMVIIIRA, 2 SCK ZSHNE, ALK
MOSI Fil MISO B aa 3 Rk Hdhs, L% se s, SPI_CRI[SPIIF]FI SPI_CRA[TXBMT] ¥
28 1, Bt EAr SPI_CRORXBMTIS & 0, LAE R YETA RLBCEE. R
SPI_CRO[RXBMT]=0 H B8 I8 da vl 2k N Bl g2 s, 4 SPI_CRI[RXOVR# < H 1,
BRI B Z 2 R AR A 241 SPI_DR 5 A\ Sk SPI_CR1[TXBMTIE 0, 1R ItmFH5 A
4, W SPI_CRI[WCOLIM B 1, JEHARSFAIA G a5 A8 . aniRAEH 4 2ol TAETT
i, 4 NSSE 5K AMNAGES, NSS NI At 5.

9.2.2.1 NAEE

e ok w

Bc# SPT _CRIINSSMOD], & E 3 ZkMT7:0. 4 2 TJ750
FC & SPT_CRI[CPOL], & mF4htfiE;

i # SPT_CRI[CPHA], & & W PHHA;

B & SPT_CR1[SPIMS]=0, #E NMI7;

i & SPI_CRI[SPIEN]=1, f#fg SPI;

FCE SPI_DR, BNIRIEHGE, S5 NS HES.

9.2.3 SPI HRlifi&

ﬁu% SPI EPEEﬁ%ﬁfEilF (IE %ﬁ%&ﬁ/‘] SPIIE=1 )’ T:E—FJ?E 44\*/]?‘:54ﬁ%ﬁ§_ 1 Hﬁq%ﬁét‘ﬁ'ﬂﬁfﬁo
TERE: X 4 AR EALHS AU A 0.
1. FERHR RN, SPIHlihsE SPIF B E 1. ZbrEEH THE SPI 7.
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2. WIRAERIE G PR B AR WAL IR BIR AL 2 /7 35S SPI_DR, 5 ioékrE WCOL #
B 1. RAEXMIEGE, 5 SPI_DR MHIEWRANS, Dot KIEEMEEN. ZhrEEH TIE
SPI 7.

3. 4 SPI #lCE AN TAET 2 17 M 244F1f NSS Bh MK i-Fif, J7 e brdE MODF
BB 1. MR ATT SRR, SPIMS F1 SPIEN f7#4% 0, LAZEIE SPI I v 7 — A E 8 4R U7 a4
2.

4. 1 SPI #FCE NMIEI B —AAaE o, MR 4 it (e b — Ik R B &
BRI, Felci AR E RXOVR B8 1. Bt 7 i AN bt 6 Bz vh 3, Fo v ail T H2 Ui
(R I, 5] v R i B R

9.2.4 SPITIER

SPI M TAE A LU JUF: 34k SPI, 4 22 £77:0, 4 &m 377K, SPIT/ET R
3+ SPI_CR1[NSSMOD]#H/T 1% .

24 SPI_CR1[NSSMOD]=00 i}, SPI#LL 3 £kl T4F, NSS i ALiEss 10 0k, %1
ER AT T E MM HT%A NSS E9FASMFEREES, MUERELL EAREZA
MMUAELE, B R BebAT st fUE(E, EMNLERE T W E 9-1 fivs .

K 9-1 3 2 5 77 3 URN 3 2 i A T7 A4

4 SPI_CR1[NSSMOD]=01 K, SPI LA 4 L& TAE, NSS sify FUREE ydi A 1R %88 45
5, 24 SPI_CRO[SPIMS]=1 i}, Z T/ AL EHTA: 24 SPI_CRO[SPIMS]=0 i, % TAEJ
KAMHLIT R T2 ENTR, JALPHEASFHM NSS HHAL, MaxAEHH
SPI_CR1[MODFI& 1, [ AMBE, I HF SPIZERE. X T M7, 2L NSS Bk
PN RGAWE, SPUES RS, 2 ENmEL T WK 9-2 fix.

9-2 £ £y AR
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4 SPI_CR1[NSSMOD]=1x I}, SPIH¥tLA 4 £l TAF, XA TAE X UEH T R, 7Eix
AMTAEHRRT, NSS 5 NS, mrdidS5 AN SPI_CR1[NSSMODOFIME KT H]: X4
SPI_CR1[NSSMODO0]=1 it NSS ¥ FUKs 4 Hi s H 75 24 SPI_CR1[NSSMODO]=0 I NSS i UK 4
HAG T B LR AL R K 9-3 s .

9-3 4 £ 3 U7 3URT 4 2 7 s B2
9.2.5 ER{TRISHESIF

il SPIBCE #7474 SPI_CFG Hh (i B2 il s $6A37 T BLAE 5 AT I AR AL AR L 1) 4 Fr 2 45 o
I . SPI_CFG #Ffrasi) CPHA AL PRI S ARAL (BUAF 8t I B s) i) —Fb
SPI_CFG & 47 %3 11 CPOL A i HL A3 RONMI HL~T A RIS B 2 [ 3E o T2 oA A M SR A6 20T
Pic B DN St FEAR TR PRI AR A AR o e R SR I AR S AN P9 ] 22 1E SPIL Gl i B
SPIEN £i7). 7520 I BlANEE 2L (I 77 % R A0 B 9-45 M7 30 I BRI et £ OIS 1y 5 2
9-5 filE] 9-6.

SCK
(CKPOL=0, CKPHA=0)

SCK
(CKPOL=0, CKPHA=1

I I I
I I I
I I I

SCK
(CKPOL=1, CKPHA=0)

I I I I
I I I I
I I I I
I I I I

(CKPOL=1, CKPHSII:EI) I I I

[
[
[
[
wostmso YK wse X Bt X Birs X Bit4a X BIT3

NS | |

>< — = L
==
=
>< — = L
==}
o}
>< — = L
2

9-4 15 IR/ B
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[ 0 f 7 °f 7 [
SR S H m S s I s I s I s I s I
wost XK mss X mre X mrs X mra X mrs X srz X miri X LsB
wso—  ws X Bre X mirs X mr4 X mirs X itz X mir1 X LsB
NssarR)  \

SCK
(CKPOL=0, CKPHA=0)

Y&

] 9-5 M7 XA/ i 5 B (CPHA=0)

MOS I XXXX MSB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X LSB XXXX
T
|
MISO | MSB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X LSB X{
|
| |
wssagoit)  \U }
| |
| |

9-6 M7 N EHE /I B i 7 B (CPHA=1)
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9.3 SPI HiF=8

9.3.1 SPI_CRO (0x4030)

fr 7 6 5 4 3 2 1 0
2 SPIBSY SPIMS CPHA CPOL SLVSEL NSSIN SRMT RXBMT
ey R R/W R/W R/W R R R R
EAiE 0 0 0 0 1 0 1 1
[0A R iR
[7] SPIBSY M — R SPI AEH IEAE BTG (FEN T, AL E T 1.
FEH MU E
(6] SPIMS 0: MWL
1. FHL
SPI I AHA
(5] CPHA 0: 7E SCK J& BARI 8 — /N by KA AR
1: 7E SCK JA¥ARZ8E — AL R A
SPT It P
[4] CPOL 0: 25 T MK
1: R NE
24 NSS G BUNAR T IHZA g B 1, R SPT 2 alik v i 2844,
[3] SLVSEL 24 NSS BN E SR CGRYGIE AN 1ZALE 0. A
FR7R NSS 5| I RIS, 1 42 1% 5| 5 N1 (5 5
[2] NSSIN AL N BEZ A AT 2RI NSS BRI . 12155 R K.
FENL 2547 2 A & (RTE AU =X A5 %0
M B A N/ R R AL A A7 A O LB B v DA R %
1] SRAT MR B A B R B B ONE, ZAEE 1. S EE T
R PR A B R AL AT A B, SCK K A=A, %74 0.
e fEFEJ7 U SRMT = 1
Bl 7 as S hn & (RAE MU I A 250
M s s I A TR, 2 E 1. inRTE s
(0] RXBMT RSP B AR A, AR 0.
e EEJE, RXBMT = 1
LR SAWAREE Y L

00: _FFds iU, FRRIRIE,
01: LA AR, TR,
10: bBAWRIE, FRIEEK,
11: BETHEE, FRRIRIE,

A A
N PR
A T YR
LR L
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9.3.2 SPI_CR1 (0x4031)

A 7 6 5 4 3 | 2 1 0
R SPIIF WCOL MODF RXOVR NSSMOD TXBMT SPIEN
Byt R/WO R/WO R/WO R/WO R/W R/W R R/W
S 0 0 0 0 0 0 1 0
A LR ki
SPT Hrifihs &7
[7] SPIIF | ¥ AL — MR (8bit) Z )5, XK i fhhrm . AL 5
0350
B IR G AL
6] WOOL 24 TXBMT 4 0 B, 5 N SPT DR MK eAidr i, R BRiLi6 Mm%t SPT $iE 2F
AT T 5HAE.
BT 20 AR 0 3 0
FEAUE S 1R T W A bR A
5] MODE 2RI ) LR K R S R E, k2 B 1(SPI_CROINSSIN] = 0,
SPI CRI[SPIMS] = 1 H SPI CRI[NSSMOD] = 01)
BT 20 AR 0 3 0
B AR & (RAE P ST 250
(4] RXOVR i—’uﬁﬁ%iﬁm%lﬁ%ﬁaéﬁ%)\ SPI F&A A A7 48, ﬁﬁ%d&c%ﬁ%&*m%ﬁ%ﬁt
URAE A X B B AL R B a8 8E 1 R AR —A> SPT Wl . 1A
ANEHEAF E 3G 0, IHEAS 0175 0,
% NSS TAE 0
'3:2] wssyop | 00 3 BT\ 3 Lo 3Ty, NSS {5 5 AR 1151 I o
: 01: 4 &N E 720 (BRIMED . NSS B2 8 EIHN
Ix: 4 28547730, NSS 8 70 B — A% b 51 I3 F %0 NSSMODO [1I1E .
RIE G s S he &
[1] TXBMT | M 4 5 N RIEGZPPERIT, 1ZALHE 0. 4 RIKLE Mhas b I B0 i 1L 1% 2
SPI B ZF A7), ZAHEE 1, FRonal LhIn) RIESE vh 2% 5 B U -
SPT i fEf
[0] SPIEN | 0: Z&il SPI
1: fiife SPI
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9.3.3 SPI_CLK (0x4032)

A 7 | s 5 | 4 | 3 | =2 | 1 | o
2R SPI CLK
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
fr ZFR ik
SPT WHepAnR v B, EHFR, (NAE SPIEN = 0 if A5,
_ fsck = sysclk/(2x(SPT CLK[7:0] + 1))
[7:0] SPL_CLK 5t sysclk = 24MHz, SPI CLK = 0x04
fsck = 24000000/ (2x (4+1)) = 2400kHz

9.3.4 SPI_DR (0x4033)

fr 7] 6 | 5 | 4 | 3 | 2 | 1 | o
E4 S SPI DR
KM R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
A B iR
SPI DR 2947 8% FH T Rk Al SPT #¥5. #EE 7T, [f) SPT DR
[7:0] SPI DR BN, BURPR R A MR IEE s K1k, 3 SPT DR iR H|
RGN
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10 UART

10.1 UART #2{Ei5BH

10.1.1 #& 0

Bk, ZHTY R 10 0. £, TXD Niefit, RXD N¥dERL, ezl
SYS_CLK/M2, KEEIET WA 46 k1% . Hidl ik 4z il UT_CR[REN]#E, UT_CR[REN]
= 0 I RIS, UT_CR[REN] = 1 i ARl

RIBHIENT, KBERIEAEIES N UT_DR, EA UT_CR[TI], iXif TXD ¥ & 46 bk,
RXD ¥ UT_DR p95d, b BHeh A SYS_CLK/M2. KiE45 W 5 UT_CR[TIE AL .

BosERS, e A7 UT_CRIRINAR B A7 UT_CR[REN], iXHf TXD #iti# AL fkst, RXD HF4b
PSR, Bk iRy SYS_CLK/M2. #It455 UT_CR[RI] = 1, L UT_DR 219 31#
lNEIiNEve/n

10.1.2 #8301

R TR N 4 L. fEiZBE T TXD AR EEE B4k, RXD il sk, ik
REAEHN 10462, B 1GR3, 8 ¥t (UT_DRO. 1 frfsil, Je4E il UT_BAUD HiE .

RIEHAERS, BRENESES AN UT_DR, 47 UT_CR[TI], XA TXD K4t 10 Aol &
%5ERUE UT_CRITIE .

BUSCEERS, e EA UT_CRIRENIEZI#ENL, #AJ5E AL UT_CR[RI], Xifilid UART fiA
A RXD 3%\ MCU, $20i5eri)s, UT_CR[RB8)AI UT_CRIRI|&E {7, i UT_DR £153|
£V EIliE e/

10.1.3 838 2

R TR RO AR T, R T TXD AR SEEE B4, RXD Nl gk, ik
REIE R 1AL, B 160838, 9 il (UT_DR + UT_CR[RB8)/ UT_CR[TB8]). 1 fiifsik, 4
i UT_BAUD s .

RIEBAEN, B EENESE SN UT_DR, Ff#E UT_CR[TB8], &fi UT_CR[TI], Xl
TXD ¥t 1 A8, Kixsesis UT_CRITIJE AL .

BlCHER, TS EM UT_CRIRENDSE I, A E A UT_CRIRI], iXHi#id UART HiA
IS B RXD S N B L, $alicseBl)E, UT_CRIRINE S, UT_CR[RBSKAZAGH 9 frkids, ik
HU UT_DR 213 2 H0EI AT 8 17 A% «
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10.1.4 &K 3

FEAFRAE SR 2 HH), (HPURR R A S 1 A A

10.1.5 UART Hafi&

WA UART Fligl sair (IE S /74510 ESO = 1), 7E NIk 2 B Arph & 1 ek = A= b o

N
EE:

X2 MRS AL AR A 0.

1. 7 UART Ki%X5 1 4%803E (=X 0,1 v 8bit; 30 2, 3y 9bit), Kiksemirbrd TIAE
& 1;
2. f£ UART #2458 1 HEAREA STOP 1= 1b47 f5, U se i rbn & RIGERE 1.

10.2 UART H15=%

10.2.1 UT_CR (0x98)

Az 7 ] s 5 4 3 2 1 0
2R MOD SM2 REN TBS RBS TI RI
Byt R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0

0o ZR Eiip

P54 i
00: BERO— B B 17es
AR PR A :
Baud rate = SYS CLK/12
01: FiX1——8f7UART
AR PR A :
[7:6] MOD SYS CLK/ (16 /(1 + UT BAUD[BAUD SEL]) ) / (UT BAUD +1)
10: A 2——9f7UART
AR PR A
SYS CLK/ (32 - 16*UT BAUD[BAUD SEL])
11: BEF3——9f7UART
AR R IR A :
SYS CLK /(16 / (1 + UT BAUD[BAUD SEL])) / (UT BAUD + 1)
(5] -— 0: ARVFLLFEAFEAREEAES
1: RYZLFEAPEESRAE,
0: AFRVFEFATHNEEE;

[4] REN 1L evrsssasn, Bophis o

[3] TBS BB 2 5803 TR RIEMSE 9 A, AR HE SLbrTh A8 B AE{4-7E 0

(2] RES BB 2 50 3 FHIEREWNIE 9 7, Wi SM2 5 0, X—fifE NfEIL

L, FERELES 0 R UL AT
[1] TI KiEFRP WL, KiXTEEEAEIAE 1, DAHKREREO
(o] RI e AR &, R e B R R AT B 1, A RS O

V1.6

149 www.fortiortech.com



= Fortior Tech
/'-' UBLBTE

FU6812x2 61x2_62

10.2.2 UT_DR (0x99)

oA 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
LR UT_DR

Eayit) 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 E{ip%)

[7:0] UT DR RI% /B

10.2.3 UT_BAUD (0x9A,0x9B)

UT BAUDH (0x9B)
AL 15 [ 14 | 13 | 12 n | 1w | 9 | 8
% | BAUD_SEL | RSV UT_BAUDH[11:8]
KM R/W - - - R/W R/W R/W R/W
XA 0 - - - 0 0 0 0
UT BAUDL (0x9A)
fir T | e | 5 | 4 | 3 | 2 | 1 | o
R UT BAUDL[7:0]
S| R/W R/W R/W R/W R/W R/W R/W R/W
X DAIEN 1 0 0 1 1 0 1 1
(A R EiipuY
[15] BAUD_SEL | {%47i{ g
[14:12] RSV RE
[11:0] | UT BAUD | #%3% 1, 3 FRIBFFRIZE
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11 MDU

MDU /& —ANRik/BRiL b #Ea%, FTLLSCRF 32bit/16bit. 16bit*16bit Fiff#eff, RIENERHS
FVEBHE AT TR, BRE NI SFR%E. MDU [ MDU_CR /€.

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

Y %: MD_MC3 ~ 2 Z /& MD_MAH £l MD_MAL; MD_MC1 ~ 0 & fl#J/& MD_MBH #iI
MD_MBL, #ifii MD_MAH. MD_MAL. MD_MBH. MD_MBL 5 )&yt fafe s, 22T
giR

Fxi%Ets: MD_DC3 ~0, MD_DD1~0=MD_DA3~0/MD_DB1~0

P ifE MD_DC3 ~ 0, #%uitft MD_DD1 ~ 0.

¥ ®E: MD_DC3 ~ 0 € fif1/2& MD_DA3 ~ 0; MD_DD1 ~ 0 ZH /& MD_DB1 ~ 0. #fE
MD_DAS3 ~ 0 52 #FrE, B2 i MD_DB1~0 52 RE, w2 RE.

FVEPATEI R Y 1 ASE e A, BRI S N — R IR M HUE S R, 4 R
MDU_CRIALIGN] & & 5 A # o BRIEHAT I (8] Dy 16 AN iy b & 101, 4 ks 3 30 J5 7 B A
MDU_CRI[DIVSTA], 16 /M8 E#fE A e SE 455 . 8 mlisid 7516 MDU_CR[DIVDONE]K

BT
11.1 FEfERGE:

1. RAEFEMF S E MDU_CRIMDSN], I/ 5HEREN 0, B SRIEREN 1;
[F I 15 B 45 A #% A 50 MDU_CRIALIGN];

2. BEHWRHE MD_MA, HE#HFEHZE MD_MB;

3. M MD_MA BSEL LM E 16 6, M MD_MB 527E 45 R 11 16 fi7;

4, WIRRHATEFSHERMA RGN, T kIRl N 2)JF 4.

11.2 BRix(ERGE:

1. BAHEEHEREE F R RS ) MD_DA, k%5 #| MD_DB:

2. 4£ MDU_CRIDIVSTAIS 1, Jazh 32 £7/16 1 F&i%;

3. &l 16 MRS EEIEHLEN, X — P i@id &l MDU_CR[DIVDONE]S ik ,
MDU_CR[DIVDONE] = 1 R/RBRIELE R, HMIEFERE

4. BHEEFJE, M MD_DAER, M MD_DB 4%k,

11.3 FE5EIn

1. WURMEREIZHEN FRE MD_DB 4 0, FRiE#¥77£—1 MDU_CRI[DIVERRI]#rE, E#
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YERFLE R P BB R — A RVER BRECHEE 0;

2. BRiESSAETAER (MDU_CR[DIVDONE] = 0), FMARL REREARHEN, HAE AR
0875 RIS TS E 7 7 R R A R A LA I

3. [RIESS{E T/ERS (MDU_CR[DIVDONE] = 0), BA8BREEl bk B A A 5o m % J5 1)
ZEH, BRAEFE Kk MDU_CR[DIVSTA] (MDU_CR[DIVSTA]E 1),

4. FRFIABRIER VAR TR RE 1 &, RN RER R o a3
FekrE MD_MA, #ERILE T2 MD_MB Ik 7 rpilr, 7Erh Wi RS A2 bt 7 E AR ek, B
W e, MCU XA Il i 5 41, 4k 8:%e4, MD_MB, Tiubiy, Wi A tra o il i
MD_MA, U5 H 25 SRR I, B, B TR RN 5380 R E A B it 917 L R 8 AR A5 00 1)
4.
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11.4 MDU 1528

11.4.1 MDU_CR (0xC1)

L 7 6 5 4 3 | 2 1 0
2 HR DIVDONE | DIVERR RSV ALIGN MDSN DIVSTA
B Yy R R - - R/W R/W R/W R/W

EAiE 1 0 - - 0 0 0 0

AL R Eip

0: BRiFIEH MR TE
7] DIVDONE 1: BRikIEH LT
0: HIE—IRFRIEIEH
(6| DIVERR |\ o ki, AN 0
[5:4] RSV R
Tk RA BB E, O IRIEA
00: ANE¥
[3:2] ALIGN | 01l: A% 8 1{r
10: A% 12 41
11: A% 1541
ey 751
(1] MDSN | 0: L 5TeiE
1: B 5L
Bk ahhrn, IAEBRERCT AR, WAEE 1, Wi RiEEH G H i 0.
(0] DIVSTA | 0: DIV RFFLH
1: B3 32 frkkiE

11.4.2 MD_MBL (0xCA)

fir 7 | e | 5 | 4 | 3 | 2 | 1 | o
R MD MBL

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
AL E #iR

[7:0] MD MBL | vk B #/ERI Bit[7:0] (R5) sk eykas R Bit[7:0] (HiR)

11.4.3 MD_MBH (0xCB)

fr 7 | e | s | 4 | 3 | 2 | 1 | o
R MD MBH

St R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL E #iR

[7:0] MD MBH | ik B #RAERUIAL[15: 8] (5 sk R [15: 8] (i)
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11.4.4 MD_MAL (0xC2)

A 7 | e | s | 4 | 3 | 2 | 1 | o
L MD MAL
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
YA LR ik
[7:0] MD MAL | ik A #AEEIALL7: 0] (H5) s ek BAr[23: 16] (HE
11.4.5 MD_MAH (0xC3)
AL 7 | e [ 5 | 4 | 3 | 2 | 1 | o
A MD MAH
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
YA B iR
[7:0] MD MAH | ik A #AEEUAL[15: 8] (R'5) sl RiELE RIAL[31: 24] (HEw)
11.4.6 MD_DAO (0xC4)
AL 7 | e [ s | 4 | 3 | 2 | 1 | o
A MD_DAO
R 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
iTA B ik
[7:0] MD DAO | BRiE A BAEEUIALL7:0] (HE) sREERIAL7: 0] C(HED
11.4.7 MD_DA1 (0xC5)
A 7 | e [ s | 4 | 3 | 2 | 1 | o
2R MD DAL
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
A BR iR
[7:0] MD DAL | B&iE A #REEUWA7 [15: 8] (RE) siEmMAL[15: 8] (HiR)
11.4.8 MD_DAZ2 (0xC6)
A 7 | e [ s | 4 | 3 | 2 | 1 | o
LR MD DA2
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 BR iR
[7:0] MD DA2 | F&idk A BREEAI67[23: 16] (RE) sREEMAI[23:16] (D)
11.4.9 MD_DAS3 (0xC7)
| A 7 [ 6 [ 5 | 4 | 3 [ 2 [ 1 [ o
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2R MD DA3
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
AL B £ D
[7:0] MD DA3 | B&iE A #REBUNAI (31 24] (RE) BiEREMALI31: 24] (RED
11.4.10 MD_DBO0 (0xCC)
AL 7 | e [ 5 | 4 | 3 | 2 | 1 0
L MD_DBO
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
YA B iR
[7:0] MD DBO | F&i: B #A/EEMIAI[7: 0] (RE) s £EMA[7: 0] (i)
11.4.11 MD_DB1 (0xCD)
fr 7 | e | 5 | 4 | 3 | 2 | 1 0
A MD DB1
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
YA B ik
[7:0] MD_DB1 | BRiZ BHAEEUMAL[15: 8] (HE) s KFAIAL[15: 8] (HED
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12 PI
12.1 P {#{FisER

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

2. HBCE PI_LPF_CR Zi {74 PISTA=1, Pl )33, 4 MRGFAMEIHHEEM, PI_UK %%
o

3. PIMSHTLLERE Q12 Q158 BRHAZ Q12, BIPI_KPHIPI_KI %% 2 Q12,
B H AR AR R 8 Q15.

4. Uk-1)F1 E(k-1)ERIA N E—RE) UK)AT E(k), 10375 i Ek-1)101E, BE 53 PI_EK
AR, RN FRERS)PL R FESCE U-1)11E, BES 3 PI_UK F 78

MCU RA—A PIEH, WURZERN 2 b5 PUFTY, R PLEEMA TR RAESE
P& T — A B IEMRIE 1 S8 TE5— KM PSSR PI W SEUR R L — s H
ghL, UL AT IERR VT AR A B A -

Pl_EK = X; 1131461, E(k-1)
SetBit(PI_LPF_CR, PISTA); 155 Pl

nop_();

nop_();

nop_();

nop_(); 11545 Pl S8R

PI_UK = X; T U(k-1)
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12.2 PI 1558

12.2.1 PI_LPF_CR (0xF9)

oA 7 6 | 5 | 4 | 3 2 1 0
L T2SS RSV PIRANGE PISTA LPFSTA
EYit| R/W - - - - R/W R/W R/W
p=RDA[El 0 - - - - 0 0 0
fr &R iR
TIM2 53k B AU 3 i A A5 e ¢
[7] T2SS 0: P10 AJ7F, POT Mfkyhit3k
1: P10 N Ak, POT N IEfkibih 4
[6:3] RSV ]
PI Z50#% 3
0: Q12, B KP,KI MIBUETEE (-32768,32767) XM SZhrifl (-
[2] PIRANGE 8,8)
1: Q15, BB KP,KI AUHBUAETEME (-32768, 32767) *f N SZPr¥ifE (-
1, D
PI B30, WS 1, T—ZIE4EE O
[1] PISTA 0: Rzl
1: B3
LPF B3h, %S 1, F—BZIEETE o
(0] LPFSTA 0: NEZEh
1: B3

12.2.2 PI_EK (OxEA, OxEB)

PI_EKH (OxEB)
= 5 | 14 | 138 | 12 | 11 | 10 | 9 | s
o PI_EK[15:8]

e R/W R/W R/W R/W R/W R/W R/W R/W
Sfifi | 0 0 0 . : : : :
PI_EKL (OxEA)

- 7T 1 6 [ 5 | & | 5 [ 2z | 1 | 4

P PI_EK[7:0]
= R/W R/W R/W R/W R/W R/W RW l
SRt | o 0 0 0 : : : :
& s iR
LIPS
H5:0) 1 PLEK | g (2768, 3276

12.2.3 PI_UK (0xEC, OxED)

‘ PI UKH (OxED)
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fir 5 | 1 | 13 | 12 [ 1 0 [ 9 | 8
L HR PI UK[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
PI UKL (OxEC)

AL 7 | e | 5 | 4 | 3 2 | 1 | o
L HR PT UK[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
0o B £
_ PT #2251 o 5 4
[15:0] PLUK HUETEE (-32768, 32767)
12.2.4 PI_KP (OxEE, OxEF)
PI KPH (OxEF)
AL 15 14 | 13 | 12 [ 1 0 | 9 | 8
AR PI_KP[15:8]
et 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
PT KPL (OxEE)
AL 7 6 | 5 | 4 | 3 2 | 1 | o
2R PI _KP[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
ROA N 0 0 0 0 0 0 0 0
VA B iR
_ KP A%
[15:0] PLEP HUETEE (-32768, 32767)
12.2.5 PL_KI (0xF2, 0xF3)
PI KIH (0xF3)
[0A 15 14 | 13 | 12 [ 1 0 | 9 | 8
42 FK PI KI[15:8]
it 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
PI KIL (0xF2)
fir 7 6 | 5 | 4 | 3 2 | 1 | o
2 PI KI[7:0]
it 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
_ KT 5%
L15:0] PLKI HUETEFE (-32768, 32767)
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12.2.6 PI_UKMAX (0xF4, O0xF5)

PT UKMAXH (0xF5)
fir 15 4 | 13 | 12 [ 1 | 10 | 9 | 8
4 FR PT UKMAX[15:8]
ey 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
PT UKMAXL (0xF4)
Az 7 6 | 5 [ 4 | 3 | 2 | 1 | o
2 PT UKMAX[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
YA B iR
, UK 1 i KPR IR AE
[15:0] | PT_UKMAX BUETERE (-32768, 32767)
12.2.7 PL_UKMIN (0xF6, OxF7)
PT UKMINH (0xF7)
fir 15 4 | 13 | 12 | un | 1w | 9 | 8
SRR PT_UKMIN[15:8]

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
PTI UKMINL (0xF6)
hr 7 6 | 5 [ 4 | 3 | 2 | 1 [ o

SRR PI UKMIN[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
ROA N 0 0 0 0 0 0 0 0
VA B iR
. UK )85/ MR IR AR
[15:0] | PT_UKMIN BUETEE (-32768, 32767)
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13 LPF
13.1 LPF $2{Ei5BB

1. LPF A=
Y(k) = Y(k-1) + LPF_K*(X(k) — Y(k-1))

2. [il® PI_LPF_CR %7741 LPFSTA=1, LPF J33, 44 cycle JFil&52m, LPF_Y %

B

3. Y(k-1)EW N LK Y(k), WIRTEESLAR Y (k-1)01E, FESEE LPF_Y affds.

13.2 LPF H1F&

13.2.1 PI_LPF_CR (0xF9)

fr 7 6 | 5 4 3 2 1 0
L FR T2SS RSV PIRANGE PISTA LPFSTA
Byt R/W - - - - R/W R/W R/W
R A (=N 0 - - - - 0 0 0

fir B ik

[7:1] 2% PI_LPF CR (0xF9)

LPF jB3h, BMH5 1, F—rZIEeEE o

[0] LPFSTA | 0: a3

1: B3
13.2.2 LPF_K (0xDD)

fr 7 6 | 5 | 4 | 3 [ 2 [ 1 0
P LPF K
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

fr 2R iR

, STV EY
[7:0] LPF_K BTG (-128, 127) XHRSeBrEE (-1, 1D

13.2.3 LPF_X (0xDE, 0xDF)
LPF XH (0xDF)

[0A 7 6 5 | 4 | 3 2 | 1 0
42 F LPF X[15:8]
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

LPF XL (OxDE)

V1.6

160

www.fortiortech.com



Fortior Tech

e BBRE FU6812x2_61x2_62
fir 7 6 | 5 | 4 | 3 2 | 1 | o
PR LPF X[7:0]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DAL 0 0 0 0 0 0 0 0
AL B ik

_ HNE

L15:0] LPF_X HUETEHE (-32768, 32767)
13.2.4 LPF_Y (0xE6, O0xE7)

LPF YH (OxET7)

fir 7 6 | 5 | 4 | 3 2 | 1 | o
AR LPF_Y[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
LPF YL (0xE6)

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

AR LPF_Y[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
[0A B ik

_ A

[15:0] LPFE_Y HUETEE (-32768, 32767)
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14 SMDU

SMDU 2 MHE AL B . IT, W) CPU g K E %Is 5. SMDU ik, Brik. =i
PR RIEIEBCEHAN Pl s, SMDU EHun] DAZEA [F] v e Fe A A P b 2 UG A B 5EA5 R
R

14.1 SMDU 414

SMDU A PA i :
B CREPITRE T
R, s> CPU fidH
B SRR N Ig EE

> 16 hIE SR
16 D 5 Feik (I8 4 A 1 40)
16 LG FF 5 I
32 fi1/16 S G fF 5 ik
{iSGRYE
Ak brEE H(sin/cos TH5T)
RIED) s
Pl

YV V. ¥V ¥V V V V

14.2 SMDU IjgtiEB

14.2.1 #EFRE

FERE[Y] SMDU #AE R

1. SMDU ffifi: TIM234 CTRL[MDU_EN N]& 1. {FEEZMHE 1)5, ZHIF MDU/LPF/PI
Dhfe 4 | 34

2. SMDU #xik##: fitE MDU_CR[MDUMODIiE#%—Fhiz H ki :{

3. SMDU Ja3h: SAEIERIN M iFE#AC, FE MDU_CR[MDUSTA], ## SMDU fjit5H #t,
5 5 SMDU 5

4, SMDU iz#H 5 %4F MDU_CR ] SMDU % 1-(MDUBUSY) fii% O

3

m 7 SMDU fiif, 7£fdE MDU_CRIMDUSTAZ R, Wi fis Sk s HAd B m 4 5
FER

V1.6 162 www.fortiortech.com



. Fortior Tech

2 UElBH= 1% FU6812x2 61x2 62

14.2.2 TEEREE 1 (1Y 16 B FERE

% MDU_CR[MDUMOD] = 000 itf, SMDU Niz B4R/ 1A 16 A FF 53k, ik 14-1
B, 23 1a MULx_MA AT MULx_MB 5\ 16 AiA 717 5 Bl v rnasit. 45 R viaRss 21

31 WA RTS8 LA —RARAR I 32 A A AT S8 . 1Z28uiEEE MULX_MC ).

R 1412 KRR LA 16 (A5

Feid AR A7 AR 55 3

BEFHE MARANE WMHRNE
MULx MA EE -
MULx MB Fesy -
MULx MC - e

14.2.3 16 (BT SREE

*4 MDU_CR[MDUMOD] = 001 K}, SMDU &y 16 {if ff 53k, WK 14-2 Fiw, 2 AlFA
MULx_MA 1 MULXx_MB 5 X 16 £ A 77 5 5dR/E e fifiaedt. 458 TSR 32 M AR 55

o ZAHEEL MULX_MC #2HL.

K 14-2 16 AR5 AT A

PR BAKAE BMHHAE
MULx_MA e -
MULx_MB Fe R -
MULx_MC - P

14.2.4 16 (LTS ML

4 MDU_CR[MDUMOD] = 010 K, SMDU & 16 fi EfF 5 eik. R 14-3 Fiw, 405lH
MULx_MA F1 MULx_MB 5 X\ 16 7 TE5555 5 /E s BUmaRE. o5 B ovHRIS 211 32 i B 541
Pio ZBHEIEE MULX_MC $2EL.

R 14-3 16 M SR T A A 105

R T MARHNE WMHRNE
MULx_MA D .
MULx_MB Feky -
MULx_MC - P

14.2.5 32 {3i/16 (BT F28E

4 MDU_CR[MDUMOD] = 011 i, SMDU #y 32 £7/16 S EH Wk, 3 14-4 Fios, 45
7] DIVx_DA il DIVx_DB 5 A 32 (i #iBr%. 16 filr%. 25 3 AMRE IR 32 ML LR 5 R Al 16
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R T RE . WiEd DIVx_DQ #H, R%EUET DIVX_DR B2HL.

R 14-4 TS Rrid sl R 78 15 3

BT MARAE MR
DIVx DA AR -
DIVx DB [ -
DIVx DQ - ]
DIVx DR - R
14.2.6 {RiBHEIREE
*4 MDU_CR[MDUMOD] = 110 if, SMDU 4 LPF.
LPF it & A N:
Vi =Ye1 + KX (X — Y1)
/\EP ’

Yie: SR R

Yier: Eikitmgkfs

K: I8 RE

Xic: FEUEBOR

I 14-5 FUR, MRIHHE YR LRI Vi1 32 BOAHFSHUR, HE Xl 16 i
HRESHAR, TERRH K 16 SRS EGR. LPFXY SA Yir, LPFX K SA K, LPFX X 5
Xeo IBHEERN YidmiL LPFx_Y 5.

# 14-5 LPF B3N A7 a8 3

EAE RN MAKAE HHENE
LPFx_X X -
LPFx_K K -
LPFx_Y Vs )

14.2.7 44T (sin/cos it H)

24 MDU_CR[MDUMOD] = 100 I}, SMDU Jysshifbife. il 14-1, bbbl A 7E x-y fil

T8 cosi Sini L HNTE Xy B R 43 & coSon Sino, X™-y' i J5 x-y il 6 fAFE .

ARPREHR TR A O

co0s, =cos; X cos 8 — sin; X sin 0

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

Fialf), 2 sini 9 O I, AREREGHAR R T LA cosi NIEAE I IEARSZIHEE, tHEARON:
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cos, =cos; X cos 0

sin, =cos; X sin @

A y
y
. A
S| E—
g %\B X
sin, ; COS;
6 |
) ; >
COS, X'
P 14-1 AabrAs

WE 14-6 Fi, AN cos~ sin~ 6 Fli HE cosow sino 14 16 74 755 HdE . 1
SCATx_COS 5 A\ cos;, SCATx_SIN 5 X sin, SCATx THE 5\ 08, 115153 cos, Ml sins. cosoifl
i SCATX_REST iHL, sin,ifiit SCATx_RES2 K.

R 14-6 AABRFAIAR N A7 A7 A8 B 30

BT

MARINE

SCATx_COS

COS;

i E A

SCATx_SIN

Sin;

SCATx_THE

0

SCATx_RES1

COS,

SCATx_RES2

Sin,

14.2.8 RRIEYIEREY

*4 MDU_CR[MDUMOD] = 101 i}, SMDU N IEV) %%
SAED) B0 FARYE R A B IE RS2 T I R AR EA A . HRA0N

o,
Usin®: [r] 1) IE527) &
Ucos6: [FIEHIR5LI &
6: THE I A

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

Ucos @

0= tan-1 <U sin 9)

V1.6

165

www.fortiortech.com



= Fortior Tech

2 UElBH= 1% FU6812x2 61x2 62

U: TS iR

ik 14-7 FoR, fNE Ucosd. Using FliiiifE U, 6 124 16 A A5 4. 11 SCATX_COS
5N UcosB, SCATx_SIN 5 A Usinf, iHHSE] U fl 6. U id@id SCATx REST L, 6 i
SCATx_RES2 i,

R 14-7 Atan BT w7 f7 28 105 X

HimFfra MARHE WHBAE
SCATx_COS Ueos 0 -
SCATx_SIN Usin 0 -
SCATx_RES1 -
SCATx_RES2 - 0
14.2.9 PI
14.2.9.1 Pl {&fy

Pl AT 88— R LRt bl 28 . R IR ZE LR, R iE I ek & A4 sl &, FREd T 2%
X Rk AT . FERNUER] RS, T S A B ) o
PI A5
Uy =Up_1 + Kp X (Ex — Ex_1) + Ki X E,

Horp,

Uk: 35 K IRTE B4R H (42 1)

Uka: 85 k- 1 S Y 2 &

Ek: 55 k KN 22 &

Ei1, Ek2: HFk-1. 3 k-2 KA mZE &

Kp. Ki: WA EHIERLE. BUr. o /5L

Uk B RAE N PIX_UKMAX(x 4 0 ~ 3), #/IMEA Plx_UKMIN

14.2.9.2 PI 514

ZHu Al

SCRFZ ORI, ASFIRE
IBH LR PIx_UK 32 i1
RN DSV ERE S £ P S

14.2.9.3 Pl {&{Ei5iPE

1. PUHREZRTRREEAIMAM, BCE Kp. Ki fI{E L Uk ok IME
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2. P E %74 MDU_CR[MDUMOD] A 111; K& MDU_CR[MDUSTA], i%id 555 5
PlIit5, %447 MDU_CR[MDUBUSY]H 31 # 1.

3. A% MDU_CRIMDUBUSYIfL, 4 O IER/RTFESEM, THESR Pix_UK i 5.

4. BREUPIX_UK $RAGAE Rz il & .

B LUHISEPLKP MRS 8 Q12, HRar /it 1y Q15

B Pix_UKFl1 PIx_EK1T BRIAA L — IR Uk Rl Exe 5T PIX_EK1 Fl Plx_UK 37 5 84F T o 2s
HRRHUE

B SR PSRRI, 7E PLEHE S IRESEOMIGI T UOEHSH. WA ARSI T

PIx_KP = KP; HI91aEM Kp

PIx_KI = KI; IRIEAL Ki
Plx_UKMAX = UKMAX; Il TR = IN:]
PIx_UKMIN = UKMIN; IWIEa s e/ IMA
PIx_EK1 = X; IRIEAY, Exr

PIx_UKH =Y1; HRIAEAL Uk 19755 16 4L
PIx_UKL =Y2; H1EEAE Uk R4 16 AL
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14.3 S8

14.3.1 MDU_CR (0xC1)

MDU_CR (0xC1)

(A 7 6 5 4 3 2 1 0
42 MDUBSY | MDUSTA3 | MDUSTA2 | MDUSTAL | MDUSTAO | MDUMOD2 | MDUMOD1 | MDUMODO
it 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

(A R iR

2 ffiAg SMDU I, FH T3 MDU %41
[7] MDUBSY | 0: %W
140
2ffife SMDU B, A T3 A shit o0 3
(6] MDUSTA3 | 0:2% 1k
1:fffe
{8 SMDU B, H TR JE 3t St 2
[5] MDUSTA2 | 0:2%11
1:ffRe
2 f# e SMDU B, H T3R8 Ja st B o 1
[4] MDUSTAL | 0:2%11
1:ffRe
2 fi5E SMDU i, H T 3RR A3 80 0
[3] MDUSTAO | 0:%% 1k
1:f#gE
2 ffife SMDU B, FHF3R7R MDU iz 174 U E
000: AFF5HyE, THHEERLE 147
001: A5k
010: 753k
2:0 | DN | 011 32/16 Tt B
’ 100: Sin/Cos
101: Atan
110: LPF
111: PI
7E: SMDU f#Hef77E TIM234_CTRL[6]
14.3.2 TIM234_CTRL (0x40f1)
TIM234 CTRL (0x40f1)
(A 7 6 5 4 3 2 1 0
o RSV MDU EN | TIM2 FA | TIM2 DR | TIM4 RC | TIM3 RC | TIM2 RC | TIM3 48
N ST DIR SEL TRL TRL TRL M

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

SAME - 0 0 0 0 0 0 0
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YA 2R ETipo

(7] RSV 1785

AL 1 IE, 5% P MDU J& ) SMDU

(6] MDU EN N | 0:%% 1

1:f#gE

TIM2 QEP #0FR, PRI 5 7

0:2% 1k

1:ffifg

TIM2 QEP B R, 4i{l A TIM2 DR 83 0 BFE 79 0 8¢ TIM2 DR
0:2%F

1:fffe

TIM4_ARR ¥ B DR = 0/0xffff

0:2%F

1:ffRe
TIM3_ARR i H B DR
0:2%F

1:ffiRe
TIM2_ ARR i H B DR
0:2%F

1:ffiRe

TIM3_48M % N4 3R A B
(o] TIM3 48M | 0:%%1

1:fffe

14.3.3 MULO_MA (0x03C8, 0x03C9)

MULO_MAH(0x03C8)

TIM2 FAST

(5] DIR

TIM2 DR S

(4] AL

TIM4_RCTR

[3] L

TIM3 RCTR 0/0xffff

(2] L

TIM2 RCTR 0/0xffff

[1] L

fir 15 | 14 | 13 [ 12 | 1 | 10 | 9 | 8
2R MULO MA[15:8]

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
MULO_MAL(0x03C9)
fir 7 | 6 | 5 | 4 | 3 | 2 | 1 | o

KR MULO_MA[7:0]

ey 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

AL £ 7 iR
[15:0] MULO MA MULO (1) A $dls 39 /748, N TRIL bl ek

MULO_MAH(0x03C8)

fr 15 | 14 | 13 [ 12 | 1 | 1w [ 9 | 8
R MULO MA[15:8]

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
MULO_MAL(0x03C9)

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

S FR MULO MA[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
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A R kg
[15:0] MULO MA MULO F] A AR 27 7o, i I e i

14.3.4 MULO_MB (0x03CA, 0x03CB)

MULO_MBH (0x03CA)
A 15 | 14 | 13 [ 12 | m | 10 [ 9 | 8
B MULO B[15:8]

S| R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
MULO_MBL (0x03CB)

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

KR MULO B[7:0]

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

A g Eiipy
[15:0] MULO MB MULO [¥) B ¥ # 2 f7 45,  ATRIERITREL

MULO_MBH (0x03CA)

fr 5 | 14 | 13 [ 12 | 1 | 10 [ 9 | 8
KR MULO B[15:8]

Sy R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
MULO_MBL (0x03CB)
fir 7 | 6 | 5 | 4 | 3 | 2 | 1 | o

A MULO_B[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
A £ iR

[15:0] MULO MB MULO [¥) B ##s Z7 /745, eIk el

14.3.5 MULO_MC (0x03CC, 0x03CD, 0x03CE, 0x03CF)

MULO_MCHH (0x03CC)
bz 31 | 30 | 29 | 28 | 21 | 20 | 25 | 24
R MULO _MC[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
MULO MCHL (0x03CD)
0A 23 | 2 [ 21 [ 20 [ 19 | 18 | 17 | 16
R MULO _MC[13:16]
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
MULO_MCLH (0x03CE)
DA 5 | 1 | 13 | 12 [ u | w0 | 9 | 8
S FK MULO_MC[15:8]
KA 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
MULO MCLL (0x03CF)

V1.6 170 www.fortiortech.com



Fortior Tech

e RN FU6812x2_61x2_62
A 7 | e | 5 | 4 | 3 | 2 | 1 | o
ZFR MULO MC[7:0]

K 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 B Eip
[31:0] MULO MC MULO (3 #H, MULO MCH 97 16 fi7, MULO MCL SNA 16 i

14.3.6 MUL1_MA (0x03CO0, 0x03C1)
MUL1_MAH(0x03C0)
fr 5 | 14 | 13 | 12 | 1 | 1w | 9 [ 8

2 MUL1 MA[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

MUL1_MAL(0x03C1)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o

A MUL1 MA[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W

=X DA 0 0 0 0 0 0 0 0
fr 2R £

[15:0] MUL1 MA MULL (1) A B8 2r A7 48, NaRIEII el

14.3.7 MUL1_MB (0x03C2, 0x03C3)
MUL1_ MBH(0x03C2)
fir 5 | 14 | 13 | 12 | 11 | 10 | 9 | 8

4 FR MUL1 MB[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
MUL1 MBL(0x03C3)

A 7 | e | 5 | a4 | 3 | 2 | 1t | o

SRR MUL1 MB[7:0]

A R/W R/W R/W R/W R/W R/W R/W R/W

RA N 0 0 0 0 0 0 0 0
A ZR iR
[15:0] MUL1 MB MULL (1) B 508l 2 A7,  NafiEI oL

14.3.8 MUL1_MC (0x03C4, 0x03C5, 0x03C6, 0x03C7)
MUL1 MCHH(0x03C4)
[0A 31 | 30 | 29 | 28 | 21 | 26 | 25 | 24

LR MUL1 MC[31:24]

A R/W R/W R/W R/W R/W R/W R/W R/W
=RA N 0 0 0 0 0 0 0 0
MUL1 MCHL(0x03C5)
iz 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16

LR MUL1 MC[23:16]

KA RW | RW | RW [ RN [ RN [ RN | RW | R
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5 bl I 0 | 0 | 0 I 0 | 0 | 0 | 0 | 0
MULL MCLH(0x03C6)
iz 5 | 14 [ 18 [ 12 | m [ 10 [ 9 [ 8
3T MUL1 MC[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/
ThE | 0 0 0 0 0 0 0 0
MULL MCLL(0x03C7)
fr v [ e [ 5 [ 4 [ 3 | 2 [ 1 [ o0
I MUL1 MC[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SR | 0 0 0 0 0 0 0 :
fr & g
[31:0] | MULLMC | MULI Fy3/t, MUL1 MCH v 16 fr, MUL1 MCL A{E 16

14.3.9 MUL2_MA (0x0370, 0x0371)

MUL2_MAH(0x0370)

fr 5 | 14 | 1 | 12 | 1 | 1w | 9 | 8
LK MUL2 MA[15:8]
Bl 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
MUL2 MAL(0x0371)
fir 7 | e | 5 | 4 | 3 [ 2 | 1 | o
LS MUL2_MA[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 £ iR
[15:0] MUL2 MA | MUL2 [ A B Z7 A7 8y, valeskif e 3

14.3.10 MUL2_MB (0x0372, 0x0373)

MUL2 MBH(0x0372)

fir 5 | 14 | 13 | 122 | un | 10 | 9 | 8
R MUL2 MB[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MUL2_MBL(0x373)
hr 7 | e | 5 | 4 | 3 | =2 | 1 | o
S FK MUL2 MB[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 E4S iR
[15:0] MUL2 MB | MUL2 (] B ¥l Zifr e, N afe sk

14.3.11 MUL2_MC (0x0374, 0x0375, 0x0376, 0x0377)

MUL2_ MCHH(0x0374)

(A

31

30 | 29 | 28 | 271 | 26 25 24
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R MUL2_MC[31:24]
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
MUL2 MCHL(0x0375)
DA 23 22 21 | 20 | 19 | 18 | 11 | 16
B MUL2 MC[23:16]
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
MUL2 MCLH(0x0376)
Rr 15 14 13 | 12 | 1 | 10 | 9 | 8
R MUL2_MC[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
MUL2 MCLL(0x0377)
e 7 6 5 | 4 | 3 [ 2 | 1 | o
R MUL2_MC[7:0]
By R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A E4s iR
[31:0] MUL2 MC | MUL2 fJ3RAH, MUL2 MCH A 16 fi7, MUL2 MCL A% 16 ff
14.3.12 MUL3_MA (0x0368, 0x0369)
MUL3_MAH(0x0368)
i 15 | 14 13 | 12 | 1 10 | 9 | 8
HHR MUL3 MA[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
MUL3_MAL(0x0369)
A 7 | 6 5 | 4 | 3 2 | 1 ] o
kS MUL3 MA[7:0]
FKH R/W R/W R/W R/W R/W R/W R/W R/W
EDAEN 0 0 0 0 0 0 0 0
fir ZHR iR
[15:0] MUL3 MA | MUL3 B A B¥a 3547, NaRiEpiare s
14.3.13 MUL3_MB (0x036A, 0x036B)
MUL3_MBH(0x036A)
[0A 15 | 14 13 | 12 [ 1 10 | 9 | 8
R MUL3 MB[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
MUL3_MBL(0x036B)
JoA 7 | s 5 | 4 | 3 2 | 1 | o
S FK MUL3 MB[7:0]
KA 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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(A LR #id
[15:0] MUL3 MB | MUL3 f¥] B ¥R 708, ATRIEIITREL
14.3.14 MUL3_MC (0x036C, 0x036D, 0x036E, 0x036F)
MUL3_MCHH(0x036C)
Az 3t | 30 | 29 | 28 | 21 | 26 | 25 | 24
Z R MUL3 MC[31:24]
KR 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
MUL3_MCHL(0x036D)
Az 23 | 22 | 2t | 20 | 19 | 18 | 11 | 16
R MUL3 MC[23:16]
| 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
MUL3_MCLH(0x036E)
fr 5 | 14 | 13 | 122 | u | 10 | 9 | 8
4 F MUL3 MC[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
MUL3_MCLL(0x036F)
Az 7 | e | 5 | a4 | 3 | 2 | 1 ] o
4 FR MUL3 MC[15:8]
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 AR #id
[31:0] MUL3 MC | MUL3 (345, MUL3 MCH i 16 iz, MUL3_ MCL { 16

14.3.15 DIVO_DA (0x03B4, 0x03B5, 0x03B6, 0x03B7)

DIVO DAHH(0x03B4)
(VA 31 | 30 | 29 | 28 | 21 | 26 | 25 | 24
SRR DIVO DA[31:24]
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
DIVO_DAHL(0x03B5)
fr 23 | 22 | 21 | 20 [ 19 | 18 | 11 | 16
S FK DIVO DA[23:16]
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
DIVO DALH(0x03B6)
bz 15 | 14 | 13 | 12 | 1 [ 10 [ 9 [ 8
R DIVO DA[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIVO DALL(0x03B7)
hr 7 | e | 5 | 4 | 3 | =2 | 1 | o
L FK DIVO_DA[7:0]
S 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

V1.6 174 www.fortiortech.com



Fortior Tech

[ i FU6812x2_61x2_62
fir 27 il
[31:0] | DIVO DA | DIVO fyiBR%, DIVO DAH Jyf 16 fir, DIVO DAL HMAE 16 fr

14.3.16 DIVO_DB (0x03B8, 0x03B9)

DIVO DBH(0x03B8)
DA 5 | 14 | 13 | 12 | u | 1w | 9 | 8
k4 DIVO DB[15:8]
Ay 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
DIVO DBL(0x03B9)
Az 7 ] e | 5 | 4 | 3 [ 2 [ 1 ] o
LK DIVO DB[7:0]
HH 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
iz LR iR
[15:0] DIVO DB | DIVO [¥) B ¥(#l %7 /745, ABRIERIFREL

14.3.17 DIV0O_DQ (0x03BA, 0x03BB, 0x03BC, 0x03BD)

DIVO_DQHH(0x03BA)

Az 31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24
AR DIVO 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
DIVO DQHL(0x03BB)
fir 23 | 22 | 21 | 20 | 19 | 18 | 11 | 16
2 Fx DIVO_DQ[23:16]
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
DIVO DQLH(0x03BC)
(VA 5 | 14 | 13 [ 12 [ 1 | 1w | 9 | 8
2 F DIVO_DQ[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIVO DQLL(0x03BD)
JoA 7 | e | 5 | 4 | 3 | 2 | 1 | o
4T DIVO DQ[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A £ iR
[31:0] | DIVO DQ[31:0] | DIVO Mfi, DIVO DQH A& 16 £7, DIVO DQL MK 16 fi7

14.3.18 DIVO_DR (0x03BE, 0x03BF)

DIVO_DRH (0x03BE)
DA 15 | 14 | 13 | 12 | 1u | 10 9 8
E2 DIVO DR[15:8]
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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
DIVO DRL (0x03BF)

ZFR DIVO DR[7:0]

AL 7 6 5 4 3 2 1 0
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0

(A b4 iR
[15:0] DIVO DR | DIVO ffi4x%k

14.3.19 DIV1_DA (0x03A8, 0x03A9, 0x03AA, 0x03AB)

DIV1_DAHH (0x03A8)

Az 31 | 30 29 | 28 | 27 | 26 | 25 | 24
4R DIV1 DA[31:24]
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_DAHL (0x03A9)
A 23 | 22 21 | 20 | 19 | 18 | 11 [ 16
R DIV1 DA[23:16]
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
DIV1_DALH (0x03AA)
fir 15 | 14 13 | 12 | 1 [ 10 | 9 | 8
HHR DIV1 DA[15:8]
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
DIV1 DALL (0x03AB)
A 7 | 6 5 | 4 | 3 | 2 | 1 | o
R DIV1 DA[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
fir £ R
[31:0] DIVI DA | DIV A#l%%k, DIV1 DA Y& 16 £z, DIV1 DA J9{& 16 fif

14.3.20 DIV1_DB (0x03AC, 0x03AD)

DIV1 DBH(0x03AC)

[0A 15 | 14 13 | 12 | 11 | 1w [ 9 | 8
S HR DIV1 DB[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV1 DBL(0x03AD)
o 7 | 6 5 | 4 | 3 | 2 | 1 | o
L FK DIV1 DB[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL B iR
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[ [15:0] [ DIVIDB [DIVI ffty B Bl 1788, MBRVEMIRE |
14.3.21 DIV1_DQ (0x03AE, 0x03AF, 0x03B0, 0x03B1)

DIV1 DQHH(0xO03AE)
Az 31 [ 30 | 29 28 | 271 | 26 25 24
kA DIV1_DQ[31:24]
H 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
DIV1 DQHL(0x03AF)
[0A 23 | 22 | 21 | 20 | 19 [ 18 17 16
kS 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(0x03BO0)
fr 15 | 14 | 13 [ 12 | 11 | 10 9 8
KR DIV1 DQ[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
DIV1 DQLL(0x03B1)
Az 7 | e | 5 | a4 | 3 | 2 1 0
kS DIVI DQ[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EDAIEN 0 0 0 0 0 0 0 0
fir £ iR
[31:0] DIV1_DQ | DIVI A7, DIVI_DQH Jyi 16 £z, DIVI_DQL A 16 fif
14.3.22 DIV1_DR (0x03B2, 0x03B3)
DIV1 DRH(0x03B2)
(VA 5 | 14 | 13 | 12 | 11 | 10 | 9 8
SRR DIV1 DR[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
EDAIEN 0 0 0 0 0 0 0 0
DIV1 DRL(0x03B3)
VA 7 | 6 | s | 4 | 3 | 2 1 0
R DIV1 DR[7:0]
S R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL E2 iR
[15:0] DIVI DR | DIVI HI4x%k
14.3.23 DIV2_DA (0x035C, 0x035D, 0x035E, 0x035F)
DIV2 DAHH(0x035C)
[0A 31 | 30 | 29 | 28 | 21 | 2 25 24
ZFR DIV2 DA[31:24]
H 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
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DIV2 DAHL(0x035D)
fir 23 22 | 2t | 20 | 19 18 17 | 16
R DIV2 DA[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
DIV2 DALH(0x035E)
DA 15 14 | 13 [ 12 [ 1 10 9 | 8
4 HR DIV2 DA[15:8]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
DIV2 DALL(0x035F)
Az 7 6 | 5 | 4 | 3 2 1 | o
K HR DIV2 DA[7:0]
FA 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
fir E4S #Hhid
[31:0] DIV2 DA | DIV2 4%k, DIV2 DA Jyim 16 fiz, DIV2 DA JYfik 16 fir
14.3.24 DIV2_DB (0x0360, 0x0361)
DIV2 DBH(0x0360)
Az 15 4 | 13 | 12 | 1 10 9 | 8
A DIV2 DB[15:8]
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
DIV2 DBL(0x0361)
A 7 6 | 5 | a4 | 3 2 1 | o0
SRR DIV2 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] DIV2 DB | DIV2 [¥) B $(dl %7 fr4, ABRIENIFREL
14.3.25 DIV2_DQ (0x0362, 0x0363, 0x0364, 0x0365)
DIV2 DQHH(0x0362)
Az 31 30 | 29 28 27 26 2% | 2
kS DIV2 DQ[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
DIV2 DQHL(0x0363)
fr 23 22 | 21 [ 20 | 19 18 17 | 16
AR DIV2 DQ[23:16]
HeTy R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV2 DQLH(0x0364)
[0A 15 14 | 13 [ 12 [ 1 10 9 | 8
S HR DIV2 DQ[15:8]
%A R/W RW | RW | RW | RN R/W RW | R/W
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sbrfs | o [ o [ o | o | o | o | o [ o
DIV2 DQLL(0x0365)
Az 7 | s 5 | 4 | 3 | 2 | 1 0
KR DIV2_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
(DA g4 iR
[31:0] DIV2 DQ | DIV2 [, DIV2 DQH A 16 £z, DIV2 DQL A& 16 fif
14.3.26 DIV2_DR (0x0366, 0x0367)
DIV2 DRH(0x0366)
Az 15 | 14 13 | 12 | 11 | 10 | o9 8
K HR DIV2 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
DIV2 DRL(0x067)
fr 7 | 6 5 | 4 3 2 | 1 0
K HR DIV2 DR[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
fir £ iR
[15:0] DIV2 DR | DIV2 K43k
14.3.27 DIV3_DA (0x0350, 0x0351, 0x0352, 0x0353)
DIV3 DAHH(0x0350)
fir 31 | 30 29 [ 28 | 271 | 2 25 24
R DIV3 DA[31:24]
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
DIV3 DAHL(0x0351)
fir 23 | 22 21 | 20 | 19 | 18 | 17 16
HFR DIV3 _DA[23:16]
ey 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
DIV3 DALH(0x0352)
A 15 | 14 13 12 11 | 10 | 9 8
S HR DIV3 DA[15:8]
KA 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
DIV3 DALL(0x0353)
pr 7T | 6 5 | 4 | 3 | 2 | 1 0
2 FR DIV3 DA[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
DA B iR
[31:0] DIV3 DA | DIV3 fpkBr%k, DIV3 DAH A& 16 £z, DIV3 DAL N1 16 fif
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14.3.28 DIV3_DB (0x0354, 0x0355)

DIV3 DBH(0x0354)
DA 5 | 14 | 13 | 12 | u | 1w | 9 | 8
4 HR DIV3 DB[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
DIV3 DBL(0x0355)
fir 7 | 6 5 | 4 | 3 | 2 | 1 | o
B4 DIV3 DB[7:0]
St 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
iz LR Eiipy
[15:0] DIV3 DB | DIV3 [¥) B ¥(dl %7 /745, ABRIERIFREL
14.3.29 DIV3_DQ (0x0356, 0x0357, 0x0358, 0x0359)
DIV3 DQHH(0x0356)
Az 31 | 30 | 29 | 28 | 21 | 26 | 25 | 24
K HR DIV3 DQ[31:24]
gy 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_DQHL(0x0357)
i 23 | 22 | 21 | 20 [ 19 | 18 | 11 | 16
AR DIV3 DQ[23:16]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV3 DQLH(0x0358)
i 5 | 14 | 13 | 122 | un | 10 | 9 | 8
4R DIV3 DQ[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
DIV3 DQLL(0x0359)
A 7 | e | 5 | 4 | 3 | =2 | 1 | o
AR DIV3 DQ[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A E4S iR
[31:0] DIV3 DQ | DIV3 fJRE, DIV3 DQH A 16 iz, DIV3 DAL MK 16 £

14.3.30 DIV3_DR (0x035A, 0x035B)

DIV3 DRH(0x035A)
[0A 5 | 14 | 13 | 12 | u | 1w | 9 | s
S HR DIV3 DR[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
DIV3 DRL(0x035B)
[0 7 | 6 5 | 4 | 3 | 2 | 1 | o
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R DIV3 DR[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
(DA B iR
[15:0] DIV3 DR | DIV3 fI4%k
14.3.31 SCAT0_COS (0x0346, 0x0347)
SCATO_COSH (0x0346)
[0A 15 [ 14 | 13 | 12 | 1 | 10 [ 9 | 8
R SCATO C0S[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
SCATO_COSL (0x0347)
fr 7 | e | 5 | 4 | 3 [ 2 | 1 | o
R SCATO_COS[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
(A E4S Eiio
[15:0] | SCATO COS | SCATO ¥.7% SIN/COS. ATAN =11 COS %A
14.3.32 SCATO0_SIN (0x0348, 0x0349)
SCATO SINH(0x0348)
fir 5 | 14 | 13 | 12 | mu | 1w | 9 | 8
HHR SCATO_SIN[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
LEDAIEN 0 0 0 0 0 0 0 0
SCATO SINL (0x0349)
A 7 ] e | 5 | 4 [ 3 [ 2 | 1 | o
AR SCATO SIN[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
(A E4S iR
[15:0] | SCATO_SIN | SCATO .yt SIN/COS. ATAN #3C[¥) SIN i A
14.3.33 SCATO0_THE (0x034A, 0x034B)
SCATO THEH (0x034A)
[0A 5 | 14 | 13 | 12 | u | 1w | 9 | 8
4R SCATO THE[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
SCATO_THEL (0x034B)
(A 7 | e | s | 4 | 3 [ 2 | 1 | o0
ZFR SCATO_THE[7:0]
S 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
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YA &R iR
[15:0] | SCATO THE | SCATO H&yT SIN/COS #= A THE Hi A\

14.3.34 SCATO_RES1 (0x034C, 0x034D)

SCATO RES1H(0x034C)

A 5 | 1 | 13 | 12 | uu | 1w | 9 [ 8
k4 SCATO RES1[15:8]
S| R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
SCATO_RESIL (0x034D)
AL 7 | e | 5 | 4 [ 3 | 2 | 1 | o
R SCATO RES1[7:0]
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
A LR iR
[15:0] | SCATO_RES1 | SCATO Hijr SIN/COS Bz COS i, ATAN & KUk

14.3.35 SCAT0_RES2 (0x034E, 0x034F)

SCATO_RES2H (0x034E)

Az 5 | 14 | 13 | 12 | 11 [ 10 | 9 | 8
SR SCATO RES2[15:8]
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
SCATO_RES2L (0x034F)
fir 7 | e | s | 4 | 3 | 2 | 1 | o
ZFR SCATO RES2[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
[15:0] | SCATO RES2 | SCATO Hijg SIN/COS #EzUf) SIN 4 tt, ATAN A= 16%

14.3.36 SCAT1_COS (0x033C, 0x033D)

SCAT1_COSH(0x033C)
fr 15 | 14 | 13 [ 12 | 1 | 1w | 9 | 8
4R SCAT1_CO0S[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
SCAT1_COSL (0x033D)
Az 7 | e | 5 | 4 [ 3 [ 2 | 1 | o
R SCAT1_COS[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL B iR
[15:0] | SCAT1 COS | SCAT1 HijG SIN/COS. ATAN A5 COS # A\
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14.3.37 SCAT1_SIN (0x033E, 0x033F)

SCAT1_SINH(0x033E)
DA 5 | 14 | 13 | 12 | u | 1w | 9 | 8
B SCAT1 SIN[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_SINL (0x033F)
Az 7 | e | s | 4 | 3 [ 2 | 1 | o
B4 SCAT1_SIN[7:0]
57 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
iz LR Eiipy
[15:0] | SCAT1 SIN | SCATI ¥t SIN/COS. ATAN £xX[#) SIN i A

14.3.38 SCAT1_THE (0x0340, 0x0341)

SCAT1_THEH (0x0340)

Az 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
R SCAT1 THE[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
SCAT1_THEL (0x0341)
fir 7 | e | 5 | 4 | 3 [ 2 | 1 | o
ZFR SCAT1 THE[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
fir E4S iR
[15:0] | SCAT1 THE | SCATI #.7G SIN/COS #=Xf¥) THE %y A\

14.3.39 SCAT1_RES1 (0x0342, 0x0343)

SCAT1_RESIH (0x0342)
fir 15 | 14 | 13 | 12 | 1 [ 10 | 9 | 8
kS SCAT1 RES1[15:8]
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
SCAT1 RESIL (0x0343)
bz T | e | s | 4 | 3 | 2 | 1 | o
ki SCAT1 RES1[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL £ 7 iR
[15:0] | SCATI RES1 | SCAT1 ¥yt SIN/COS Bz ) COS i, ATAN Bz U %

14.3.40 SCAT1_RES2 (0x0344, 0x0345)

SCAT1_RES2H (0x0344)
£ | 15 | 14 | 13 | 12 | 11 | 10 9 8
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ZFR SCAT1 RES2[15:8]
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
SCAT1 RES2L (0x0345)
hr 7 | e | 5 | 4 | 3 | 2 | 1 | o
ki SCAT1 RES2[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 R i
[15:0] | SCAT1 RES2 | SCAT1 5 SIN/COS #=AY SIN #iih, ATAN B r0%hH

14.3.41 SCAT2_COS (0x0332, 0x0333)

SCAT2_COSH(0x0332)

fr 5 | 14 | 1 | 12 | u | 1w | 9 | 8
R SCAT2_CO0S[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
SCAT2_ COSL (0x0333)
Az 7 ] e | 5 | 4 [ 3 [ 2 | 1 | o
R SCAT2_COS[7:0]
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
fir E4s iR
[15:0] | SCAT2 COS | SCAT2 iyt SIN/COS. ATAN B[] COS % A

14.3.42 SCAT2_SIN (0x0334, 0x0335)

SCAT2 SINH(0x0334)
(VA 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
SRR SCAT2 SIN[15:8]
HA R/W R/W R/W R/W R/W R/W R/W R/W
EDAIEN 0 0 0 0 0 0 0 0
SCAT2_SINL (0x0335)
VA 7 | e | s | 4 | 3 | 2 | 1 | o
R SCAT2_SIN[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
AL E2 iR
[15:0] | SCAT2_SIN | SCAT2 H.yt SIN/COS. ATAN =) SIN fy A\

14.3.43 SCAT2_THE (0x0336, 0x0337)

SCAT2_THEH (0x0336)
fr 15 | 14 | 13 [ 12 | 1 | 1w | 9 | 8
ZFR SCAT2_THE[15:8]
A 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
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SCAT2_ THEL (0x0337)

Az 7 | e | s | 4 | 3 [ 2 | 1 | o
2 SCAT2 THE[7:0]

57 R/W R/W R/W R/W R/W R/W R/W R/W
pRDA[El 0 0 0 0 0 0 0 0

AL R Eiip
[15:0] | SCAT2 THE | SCAT2 P75 SIN/COS #L=Lf#) THE % A\

14.3.44 SCAT2_RES1 (0x0338, 0x0339)

SCAT2 RESIH (0x0338)
Az 5 | 14 | 13 | 12 | 11 [ 10 | 9 | 8
B2 SCAT2 RES1[15:8]
HKM 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_ RESIL (0x0339)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
2R SCAT2 RES1[7:0]
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
(A B iR
[15:0] | SCAT2 RES1 | SCAT2 Hijr SIN/COS Bz COS %, ATAN &K U%

14.3.45 SCAT2_RES2 (0x033A, 0x033B)

SCAT2 RES2H (0x033A)

fir 15 | 14 | 13 | 12 | 1 [ 10 | 9 | 8
ZFR SCAT2 RES[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 RES2L (0x033B)
A 7 | e | 5 | 4 | 3 | 2 | 1 | o
2R SCAT2 RES[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL £ 7 iR
[15:0] | SCAT2_RES2 | SCAT2 H.7G SIN/COS #=H SIN 4yt , ATAN #5311 6% H

14.3.46 SCAT3_COS (0x0328, 0x0329)

SCAT3_COSH (0x0328)
[0A 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
R SCAT3_CO0S[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
SCAT3_COSL (0x0329)
hr 7 | e | 5 | 4 [ 3 [ 2 | 1 ] o
b4 SCAT3_COS[7:0]
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R 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 iR
[15:0] | SCAT3 COS | SCAT3 BT SIN/COS. ATAN Bz [ COS A

14.3.47 SCAT3_SIN (0x032A, 0x032B)

SCAT3 SINH(0x032A)
DA 5 | 14 | 13 | 12 | u | 1w | 9 | 8
4 HR SCAT3 SIN[15:8]
H 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
SCAT3 SINL (0x032B)
Az 7 ] e | 5 | 4 | 3 [ 2 [ 1 ] o
R SCAT3 SIN[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 2R Eii P
[15:0] | SCAT3 SIN | SCAT3 HE7G SIN/COS. ATAN AU SIN #i A

14.3.48 SCAT3_THE (0x032C, 0x032D)

SCAT3 THEH (0x032C)
hr 5 | 14 [ 13 | 12 | 11 | 10 | 9 | 8
2R SCAT3 THE[15:8]
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
SCAT3_THEL (0x032D)
A 7 | e | 5 | 4 | 3 | 2 | 1 ] o
kS SCAT3 THE[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
A E4s R
[15:0] | SCAT3_THE | SCAT3 *.jt SIN/COS X [1] THE % A\

14.3.49 SCAT3_RES1 (0x032E, 0x032F)

SCAT3_RES1H (0x032E)

[0A 5 | 1 | 13 | 12 | 11 [ 1w | 9 | 8
SRR SCAT3 RES1[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

SCAT3_RESIL (0x032F)

(A 7 | e | s | 4 | 3 | 2 | 1 | o
k4 SCAT3 RES1[7:0]

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
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YA B iR
[15:0] | SCAT3 RES1 | SCAT3 #ij5 SIN/COS #=X COS #iytl, ATAN #ER AU H

14.3.50 SCAT3_RES2 (0x0330, 0x0331)

SCAT3 RES2H (0x0330)

fir 5 | 14 | 13 | 12 | 1 | 10 9 8
R SCAT3 RES[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
SCAT3 RES2L (0x0331)
Az 7 | e | 5 | a4 | 3 | 2 1 0
B4 SCAT3 RES[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
iz g iR
[15:0] | SCAT3_RES2 | SCAT3 Pyt SIN/COS #EzUf SIN i, ATAN A= H6 %0
14.3.51 LPF0_K (0x03F8, 0x03F9)
LPFO_KH (0x03F8)
fr 15 | 14 | 13 | 12 | 11 | 10 9 8
R LPFO K[15:8]
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
LPFO_KL (0x03F9)
fir 7 | e | 5 | 4 [ 3 | 2 1 0
HHR LPFO_K[7:0]
HKA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
A £ iR
[15:0] | LPFO_K[15:0] | LPFO [y K i\
14.3.52 LPF0_X (0x03FA 0x03FB)
LPFO_XH (0x03FA)
pr 15 | 14 | 13 | 12 | 11 | 10 9 8
R LPFO_X[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
LPFO_XL (0x03FB)
AL 7 | e | 5 | a4 | 3 | 2 1 0
4R LPFO_X[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
r £ iR
[15:0] | LPFO X[15:0] | LPFO f#) X #y A\
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14.3.53 LPFO_Y (0x03FC, 0x03FD, 0x03FE, 0x03FF)

LPFO_YHH (0x03FC)
A 31 | 30 [ 2 [ 28 [ 21 [ 26 | 25 | 24
4 HR LPFO_Y[31:24]
S| R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
LPFO_YHL (0x03FD)
L 23 | 22 | 2t | 20 | 19 [ 18 17 16
R LPFO_Y[23:16]
S| 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
LPFO_YLH (0x03FE)
fr 15 | 14 | 13 | 12 | 1 | 10 9 8
R LPFO_Y[15:8]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
LPFO_YLL (0x03FF)
AL 7 | e | 5 | 4 | 3 [ 2 1 0
KR LPFO_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
A £ iR
LPFO TG AF A7 a8 B 5 NS H N 2
[31:0] | LPFO_Y[31:0] | #I A% : LPFO_ Y.,
f N7 LPRO Y,
14.3.54 LPF1_K (0x03F0, 0x03F1)
LPF1_KH (0x03F0)
fir 15 | 14 | 13 | 12 | 1 | 10 9 8
KR LPF1_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
LPF1_KL (0x03F1)
A 7 ] e | s | 4 [ 3 | 2 1 0
4 LPF1 K[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
r £ iR
[15:0] | LPF1 K[15:0] | LPF1 i K A\
14.3.55 LPF1_X (0x03F2, 0x03F3)
LPF1_XH(0x03F2)
A 5 | 14 | 13 | 12 | u | 1w [ 9 8
L FK LPF1 X[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
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LPF1_XL (0x03F3)
A 7 | e | s | 4 | 3 | 2 1 0
KR LPF1_X[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 g4 iR
[15:0] | LPF1 X[15:0] | LPF1 F X N
14.3.56 LPF1_Y (0x03F4, 0x03F5, 0x03F6, 0x03F7)
LPF1_YHH (0x03F4)
Az 31 | 30 | 2 | 28 | 20 [ 26 25 24
KR LPF1 Y[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
LPF1_YHL (0x03F5)
fr 23 | 22 [ 21 | 20 | 19 | 18 17 16
SR LPF1_Y[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
LPF1_YLH (0x03F6)
Az 15 | 14 | 13 | 12 | 1 | 10 9 8
A LPF1_Y[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
LPF1_YLL (0x03F7)
fz 7 | e | 5 | 4 | 3 | =2 1 0
KR LPF1 Y[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
LPF1 HLIGIL A A7 o AN HE
[31:0] | LPF1_Y[31:0] | #yANZ: LPF1_Yi,
N7 LPF1 Y,
14.3.57 LPF2_K (0x03A0, 0x03A1)
LPF2_KH(0x03A0)
A 15 | 1 | 13 | 12 | 11 [ 10 9 8
L FK LPF2 K[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
LPF2_KL (0x03A1)
pr 7 | 6 | s | 4 | 3 | 2 1 0
2 FR LPF2 K[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
DA E | iR
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| [15:0] | LPF2 K[15:0] [ LPF2 KA

14.3.58 LPF2_X (0x03A2, 0x03A3)

LPF2_XH(0x03A2)
L 5 | 14 | 13 | 12 | 11 [ 1w [ 9 | 8
R LPF2_X[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
LPF2_XL (0x03A3)
AL 7 | e | s | 4 | 3 | 2 [ 1t ] o
K HR LPF2 X[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
A LR iR
[15:0] LPF2 X[15:0] LPF2 [] X Fi A\

14.3.59 LPF2_Y (0x03A4, 0x03A5, 0x03A6, 0x03A7)

LPF2_YHH (0x03A4)

A 31 | 30 | 20 | 28 | 21 | 26 | 25 | 24
KR LPF2 Y[31:24]
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
LPF2 YHL (0x03A5)
fir 23 | 22 | 21 | 20 | 19 | 18 | 11 | 16
4R LPF2_Y[23:16]
ey R/W R/W R/W R/W R/W R/W R/W R/W
LEDAIEN 0 0 0 0 0 0 0 0
LPF2 YLH(0x03A6)
(VA 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
SRR LPF2 Y[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
EDAIEN 0 0 0 0 0 0 0 0
LPF2_YLL (0x03A7)
VA 7 | e | s | 4 | 3 | 2 | 1 | o
2 FR LPF2 Y[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL E2 iR
LPF2 BTG A7 AT N B H
[31:0] LPF2_Y[31:0] MINWE: LPF2 Y.
% LPF2 Y,

14.3.60 LPF3_K (0x0398, 0x0399)

LPF3 KH(0x0398)
VA 15 | 14 | 13 | 12 | 11 [ 10 9 8
LR LPF3 K[15:8]
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e R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
LPF3_KL (0x0399)
fr 7 ] e | s | 4 | 3 | 2 | 1 | o
k4 LPF3 K[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A b4 Eiip%
[15:0] LPF3 K[15:0] LPF3 ] K i\
14.3.61 LPF3_X (0x039A, 0x039B)
LPF3_XH (0x039A)
fr 5 | 1 | 13 | 12 | 11 [ 1w [ 9 | 8
KR LPF3_X[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
LPF3_XL (0x39B)
fr 7 | e | s | 4 | 3 | 2 [ 1 ] o
K HR LPF3 K[7:0]
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
A £ R
[15:0] LPF3 K[15:0] LPF3 [ X H A\
14.3.62 LPF3_Y (0x039C, 0x039D, 0x039E, 0x039F)
LPF3_YHH (0x039C)
(VA 31 | 30 | 29 [ 28 [ 21 [ 26 | 25 | 24
2R LPF3_Y[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
LPF3_YHL (0x039D)
fir 23 | 22 | 22 | 20 | 19 | 18 | 11 | 16
R LPF3_Y[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
LPF3_YLH (0x039E)
[0A 5 | 1 | 13 | 12 | u | 1w [ 9 [ 8
4 LPF3_Y[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
LPF3_YLL (0x039F)
(A 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
4 LPF3_Y[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL AR | iR
V1.6 191 www.fortiortech.com



Fortior Tech
IEUBiE32

FU6812x2 61x2_62

[31:0]

LPF3 Y[31:0]

LPF3 B ICIZ 27 17w P A N B HY P 2%
BIANMNZ: LPF3 Y.
HIH N LPF3 Y,

14.3.63 P10_KP (0x03EO0, 0x03E1)

PT10_KPH (0x03E0)
e 15 14 | 13 | 12 | 1 | 10 9 | 8
k4 P10 KP[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
PT0_KPL (0x03E1)

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

KR PI0 KP[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 E i iR
[15:0] | PIO KP | PIO [kl %k
14.3.64 P10_EK1 (0x03E2, 0x03E3)
PI0_EK1H(0x03E2)
Az 15 14 | 13 | 12 | 11 | 10 9 | 8
2R PI0 EK1[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
PI0 EK1L (0x03E3)
i 7 6 | 5 | 4 | 3 | 2 1 | o
HHR PI0_EK1[7:0]
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
(A B iR
[15:0] | PIO_EK1 | PIO ff)_E—KEmNIZ &
14.3.65 PI0_EK (0x03E4, 0x03ES5)
PT0_EKH (0x03E4)
fr 15 4 | 13 | 12 | 11 | 10 9 | 8
AR PIO FK[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
PI0_EKL (0x03E5)
[0A 7 6 | 5 | 4 | 3 [ 2 1 | o
4 PI0 EK[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 R #hid
[15:0] PI0_EK | PTO FA K N\ 72 &
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14.3.66 PI0_KI (0x03E6, 0x03E7)

P10 KIH(0x03E6)
DA 15 14 13 | 12 | 1 10 9 8
B PI0 KI[15:8]
Byl R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
P10_KIL (0x03E7)
fir 7 6 5 | 4 | 3 2 1 0
K HR PI0 KI[7:0]
Byl R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
DA £ iR
[15:0] | PIO KI | PIO M4 2%k
14.3.67 PI0_UKH (0x03E8, 0x03E9)
PT0_UKHH (0x03ES)
Az 15 14 13 | 12 | 1 10 9 8
KR P10 UKH[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
PI0_UKHL (0x03E9)
fir 7 6 5 | 4 | 3 2 1 0
SRR P10 UKH[7:0]
v R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A B iR
[15:0] | PIO UKH | PIO (% h&s 5m 16 A1
14.3.68 P10_UKL (0x03EA, 0x03EB)
PI0_UKLH (0x03EA)
fir 15 14 13 | 12 | 11 10 9 8
KR PIO UKL[15:8]
/il 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 UKLL (0x03EB)
fr 7 6 5 | 4 | 3 2 1 0
2 FR P10 _UKL[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
AL AR iR
[15:0] | PIO UKL | PIO % 45 5RAK 16 £
14.3.69 PI0_UKMAX (0x03EC, 0x03ED)
PI0 UKMAXH (0x03EC)
. [ 15 ] 14 ] 13 | 12 [ 11 [ 10 9 8
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ZFR PI0 UKMAX[15:8]
et} R/W R/W R/W R/W R/W R/W R/W R/W
LR VA[:N 0 0 0 0 0 0 0 0
PT0 UKMAXL (0x03ED)
A 7 | 6 5 | 4 | 3 | 2 | 1 | o
B P10 UKMAX[7:0]
Byl 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 ik
[15:0] PI0 UKMAX P10 % H oV B R
14.3.70 PI0O_UKMIN (0x03EE, 0x03EF)
P10 UKMINH (0x03EE)
fr 15 | 14 13 | 12 | 11 | 1w [ 9 | 8
A PT0 UKMIN[15:8]
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
P10 UKMINL (0x03EF)
AL T ] 6 5 | 4 [ 3 | 2 | 1 | o
SR P10 UKMIN[7:0]
2T 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
[15:0] PTO UKMIN PTO [ H fovF 1 i/ IME
14.3.71 PM1_KP (0x03DO0, 0x03D1)
PI1 KPH(0x03D0)
(VA 15 | 14 13 | 12 | 11 | 10 | 9 | 8
SR PI1 KP[15:8]
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
PI1 _KPL(0x03D1)
VA 7 | 6 | s | 4 | 3 | 2 | 1 | o
A FK PI1 KP[7:0]
Byl 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 Eiip
[15:0] PI1 KP | PI1 [FILLf 2%k
14.3.72 PI1_EK1 (0x03D2, 0x03D3)
PI1 EK1H(0x03D2)
fr 5 | 14 | 13 | 12 | 1 | 10 | 9 | 8
A FK PI1 EK1[15:8]
Byl R/W R/W R/W R/W R/W R/W R/W R/W
=RDA[El 0 0 0 0 0 0 0 0
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PI1 EK1L (0x03D3)

fir 7 6 5 | 4 | 3 2 1 0
KR PI1 EK1[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DA B iR
[15:0] | PI1_EK1 |PI1 A E—EAKIREE
14.3.73 PI1_EK (0x03D4, 0x03D5)
PI1_EKH(0x03D4)
Az 15 14 13 | 12 | 1 10 9 8
R PI1 EK[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
PT1_EKL (0x03D5)
fr 7 6 5 | 4 | 3 2 1 0
KR PI1 _EK[7:0]
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
(A B iR
[15:0] PT1_EK | PT1 AR IKEM ) 22 B
14.3.74 PI1_KI(0x03D6, 0x03D7)
PI1_KIH(0x03D6)
fir 15 | 14 | 13 | 12 | 1 10 | 9 | 8
R PI1 KI[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
PI1 KIL(0x03D7)
fir 7 6 5 | 4 | 3 2 1 0
KR PI1 KI[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
AL AR iR
[15:0] | PI1 KI |PIl @425
14.3.75 PIM1_UKH (0x03D8, 0x03D9)
P11 UKHH (0x03D8)
[0A 15 | 1 | 13 | 12 | 1u 0 | 9 | 8
R PI1 UKH[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_UKHL (0x03D9)
oA 7 | e | 5 | 4 | 3 2 | 1 | o
4 PI1 UKH[7:0]

V1.6

195

www.fortiortech.com



Fortior Tech

e BBRE FU6812x2_61x2_62
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
YA ZHR Eiiipr
[15:0] | PI1 UKH | PT1 f¥yéirth &5 i 16
14.3.76 PI1_UKL (0x03DA, 0x03DB)
PI1 UKLH(0x03DA)
A 15 | 14 13 | 12 | 1 10 | 9 | 8
R PI1 UKL[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
P11 UKLL (0x03DB)
AL T | 6 5 | 4 [ 3 2 | 1 ] o
£ PI1 UKL[7:0]
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
fr 2R Eiip
[15:0] | PI1 UKL | PT1 ok &5 A% 16 A7
14.3.77 PM_UKMAX (0x03DC, 0x03DD)
PI1 UKMAXH(0x03DC)
hr 15 | 14 13 | 12 | 1 10 | 9 | 8
2 HR PT1 UKMAX[15:8]
Syt 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
PI1 UKMAXL (0x03DD)
A A 5 | 4 [ 3 2 | 1 ] o
2 FR PI1 UKMAX[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
fir B Eiip
[15:0] | PI1 UKMAX | PT1 f%anH fo v i B R fl
14.3.78 PI11_UKMIN (0x03DE, 0x03DF)
PI1 UKMINH(0x03DE)
A 15 | 14 13 | 12 | 1 10 | 9 | 8
S HR PI1 UKMIN[15:8]
R 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 UKMINL (0x03DF)
pr 7 | 6 5 | 4 | 3 2 | 1 | o
AR PI1 UKMIN[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
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A HR iR
[15:0] | PI1 UKMIN | PT1 Flofi b o it B /M
14.3.79 PI2_KP (0x0388, 0x0389)
PT12_KPH (0x0388)
e 15 4 | 13 | 12 | u 10 | 9 | 8
k4 P12 KP[15:8]
S| R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
PI2_KPL(0x0389)
Az 7 6 | 5 [ 4 [ 3 2 | 1 [ o
KR PI2 KP[7:0]
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
DA E i iR
[15:0] | PI2 KP | PI2 kLl &%k
14.3.80 PI2_EK1 (0x038A, 0x038B)
P12 _EK1H (0x038A)
Az 15 4 | 13 | 12 | 1 10 | 9 | 8
KR PI2 EK1[15:8]
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
PI2_EK1L (0x038B)
fir 7 6 | 5 | 4 | 3 2 | 1 | o
HHR P12 EK1[7:0]
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
(A B iR
[15:0] | PI2 EK1 | PI2 () E—KEmNKIZE &
14.3.81 PI2_EK (0x038C, 0x038D)
PT2_EKH (0x038C)
fr 15 4 | 13 | 12 | 1 10 | 9 | 8
AR PI2 FK[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
PI2 EKL (0x038D)
[0A 7 6 | 5 | 4 [ 3 2 | 1 | o
4 PI2 EK[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
fir B iR
[15:0] P12 EK | P12 BA SN I 22 B
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14.3.82 P12_KI (0x038E, 0x038F)

P12 KIH(0x038E)
DA 5 | 1 | 13 | 12 | uu | 1w | 9 [ 8
B P12 KI[15:8]
Byl R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
PI12_KIL (0x038F)
Az 7 | e | 5 | 4 | 3 | 2 | 1 | o
K HR PI2 KI[7:0]
Byl R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
DA £ iR
[15:0] | PI2 KI | PI2 M4 2%k
14.3.83 PI2_UKH (0x0390, 0x0391)
PT2_UKHH (0x0390)
Az 5 | 14 | 13 | 12 | 1 | 1w | 9 [ 8
KR PI2 UKH[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
PI2_UKHL (0x0391)
fir 7 | s 5 | 4 | 3 | 2 1 0
SRR P12 UKH[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A B iR
[15:0] | PI2 UKH | PI2 Mt 16 fir
14.3.84 P12_UKL (0x0392, 0x0393)
PI2_UKLH (0x0392)
fir 15 14 13 | 12 | 11 | 10 9 8
KR PI2 UKL[15:8]
/il R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
PI2 UKLL (0x0393)
fr T | 6 5 | a4 | 3 | 2 1 0
2 FR P12 UKL[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
AL AR iR
[15:0] | PI2 UKL | PI2 (it (% 16 fir
14.3.85 PI2_MAX (0x0394, 0x0395)
P12 MAXH (0x0394)
£ [ 15 | 14 | 13 | 12 | 11 | 10 9 8
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R P12 MAX[15:8]
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
PI2 MAXL (0x0395)
hr 7 | e | 5 | 4 [ 3 2 | 1 | o
k4 P12 MAX[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(A R iR
[15:0] | PI2 MAX | PI2 f%uth o ¥ i B RAE
14.3.86 PI2_MIN (0x0396, 0x0397)
P2 MINH (0x0396)
fr 15 | 14 | 13 | 12 | 1 10 | 9 | 8
KR PI2 MIN[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
PT2_MINL (0x0397)
Az 7 | e | 5 | 4 [ 3 2 | 1 ] o
R P12 MIN[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 B iR
[15:0] | PI2 MIN | PI2 fy%H foibr i/ Mi
14.3.87 PI3_KP (0x0378, 0x0379)
PI3 KPH(0x0378)
(VA 5 | 14 | 13 | 12 | 1 10 | 9 | 8
ZFR P13 KP[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
EDAIEN 0 0 0 0 0 0 0 0
PI3_KPL (0x0379)
VA T | 6 | 5 | 4 | 3 2 | 1 ] o
2 FR P13 KP[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL AR iR
[15:0] | PI3 KP | PI3 (HLL{l &%
14.3.88 PI3_EK1 (0x037A, 0x037B)
PI3 _EK1H(0x037A)
fr 15 | 14 | 13 | 12 | 1 10 | 9 | 8
AR PI3 FK1[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

V1.6

199

www.fortiortech.com



Fortior Tech
IEUBiE32

FU6812x2 61x2_62

PI3 EK1L (0x037B)
Az 7 6 | 5 | 4 | 3 2 | 1 | o
R P13 EK1[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
DA B iR
[15:0] | PI3 EK1 | PI3 HJ b —¥RE N2
14.3.89 PI3_EK (0x037C, 0x037D)
PI3_EKH(0x037C)
fr 15 14 | 13 | 12 | 1 10 | 9 | 8
25 PI3 EK[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
PT3_EKL (0x037D)
fr 7 6 | 5 | 4 | 3 2 | 1 ] o
KR PI3_EK[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
fr B iR
[15:0] PI3 EK | PI3 FIARH AN 2 &
14.3.90 PI3_KI (0x037E, 0x037F)
P13_KIH(0x037E)
fir 15 14 | 13 | 12 | 1 10 | 9 | 8
TR PI3 KI[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI3 KIL(0x037F)
fr 7 6 | 5 | 4 [ 3 2 | 1 ] o
TR PI3 KI[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PI3 KI | PI3 A4 2%
14.3.91 PI3_UKH (0x0380, 0x0381)
PI3_UKHH (0x0380)
A 15 14 | 13 | 12 | 1 10 | 9 | 8
AR PI3 UKH[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
PI3_UKHL (0x0381)
AL 7 6 | 5 | 4 [ 3 2 | 1 | o
4 FR PI3 UKH[7:0]
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7Y 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 ik
[15:0] | PI3 UKH | PI3 [yf i 4s S 16 fr

14.3.92 PI3_UKL (0x0382, 0x0383)

P13 UKLH (0x0382)
A 5 | 1 | 13 | 12 | 11 [ 1w [ 9 | 8
B PI3 UKL[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
PI3_UKLL (0x0383)
AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
R PI3_UKL[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
fr B iR
[15:0] | PI3 UKL | PI3 fr)% s &5 B 16 £

14.3.93 PI3_UKMAX (0x0384, 0x0385)

PI3 UKMAXH(0x0384)
hr 5 | 14 [ 13 | 12 | 11 | 10 | 9 | 8
HHR P13 _UKMAX[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
P13_UKMAXL (0x0385)
A 7 ] e | 5 | a4 | 3 | 2 | 1 | o
2R PI3 UKMAX[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
A B iR
[15:0] | PI3_UKMAX | PI3 ff% i S0 ¥F 0 i KAl

14.3.94 P13_UKMIN (0x0386, 0x0387)

PT3_UKMINH(0x0386)

A 5 | 14 [ 13 | 12 | 1 | 10 | 9 [ 8
S FK PI3 UKMIN[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
P13 _UKMINL (0x0387)
L 7 ] e | 5 | 4 | 3 [ 2 | 1 | o
R P13 UKMIN[7:0]
B R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
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=

R

Ejiipa

[15:0]

PI3_UKMIN

PT3 [kt fo v i e /ME
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15 FOC

15.1 FOC 588

AZEFTHNEA G T FUBB61NF2.

15.1.1 FOC f&1t

FOC/SVPWM #ibf T3 T L& FOC, H& FOC, #& SVPWM N4, tT SVPWM
#& FOC #k )14, LLF FOC/SVPWM i fiif#k FOC Bitk. FOC 1 A—MHAL IR, AT
TERIIHER #1211 . DRV_CR {72811 FOCEN {EN FOC HEH ¥ ffifefr, EHE(E FOC iz [i,
WAZALE 1, B0 FOC BEHTLE TAE, FOC MR T Fab TRALKRE, RIS,

FOC BEg & i, Pl ishildh, ALbRiLHeibl, Siiide, mT LR Py A B Ah S b
SCELJE HALL FOC #ifil; thal ABE4 MCU 4bFE HALL {55 s28i7 HALL FOC 5. FOC Fb
AL E RS, H B E IDIQ FIZHE, winT Ll /S ig PWM Sk HLHL,  [FIF ADC H3))
KA LA AR
B G HALL FOC #&4hll: SR P A S EHAS 50 £ B AR A b A 4, T o) i R B 44 MC U fiis

VR, J BB 3R SR
B A HALL FOC £ (8 HALL/XU HALL/= HALL): FOC MM MARN, MCU R4

HALL /5 5347403, 33, KM 3] FOC BT,

IDREF @’-ﬁ’ VALP i FOC_CHP)
Vio FOC_CMP;

<

A
IQREF Vr3 FOC_CMP)
“op |- :

PMSM

Yvy

UD(

EOME

A

15-1 FOC [ #EHE K
15.1.2 BEHA

FOC HEBRAR P Bt S Wi F PR i, PRIMR A D A (IDREF) A1 Q il L (IQREF) 8 &%
BN o (RGN EESEILE L - rL U0 P R, 7 AR FOC #E 5 i )ik 2 EOME R MCU B
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PS8BS 5 34T A B S B SRR o
15.1.3 Pl =528

FOC b BL{H ] 4 4> Pl 8%, BN T

1. ¥THOERES: DM PGS, 2% HiR IDREF J& 2 I ID /EAmERIAN, Ll
Z% DKP FIAH 2 2% DKIH T Pl #2818, DMAX F1 DMIN St #E47 PR IE, e md it D il
JE UD.

2. HETREEES] QR PHEEGIS, 2% iR IQREF W IR 1Q 1/ i =5, il
A QKP A 23 QKIS PLEHIZR1ERE, QMAX 1 QMIN X AT R IE, a5 Q 4l
HLE UQ.

3. M. fHEAR PLEHIRE, B RECEKP AR R ECEKI AT PHZ G 8 ERE, X
i A LA B2 ETHETA.

4. PLL fl%: PLL BN PLEEHIZE, LU S5 PLLKP AL R4 PLLKI 87T P28
VERE, Eesim Al FBh 3 EALPHA #1 EBETA.

15.1.4 MFEEIR

15.1.4.1 PARK i#35it

_ ) VALP (V)

uQ (v,)
g AR VBET (V)

THETA (6) —

q*cos -V, esin0
8 q*sin0+V, e cos 0

15-2 PARK 145

223f D BhA QY PLESHISS 5, ATERAS IR d-q ALbr R HLE R E P& UD Al UQ. X
i R W AR ok H B AR e B 3 AN . B2, ] PARK W AR 3ol B 2% B I 2 il e
d-q Abr RARHF 2 AL o-B ARBR &R .
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15.1.4.2 CLARKE %353

o ‘A
VALP (V) T
AV
v Vr2
ok MBI Y
r3
Vi = Vg
» Vo= (-Vg+43V,)/2
Vea,rl Vig= (-Vg_-v3+Vy)/2

3

15-3 CLARKE i 45 4
i CLARKE 38 A% 40 Ha [ o B AN 11 2 %l o-B Ak bR RAS 31 11 3 il 3 M15E T 5% Ahhr R o

15.1.4.3 CLARKE 5ifa

+1.=0

b
L,
(Ta+2+Tp)/V3

15-4 CLARKE 254

CLARKE ZZ ekt B > 3 4l 2 4ERRE T A845 AR 2 i a-B AURE TA8AR &R
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15.1.4.4 PARK ZEi

TALP (1)
"
ID(Ty)

IBET(Tg) PARK
—_— P
1Q(T
THETA( 6 ) 4“( o
— P

Tg= T4 *cos0+Ig *sinb
Iqg=-T1q *sin0+Ig *cos b

15-5 PARK 754

PARK A2 Bkt LU 2 il o-B (7€ T Ak b5 JR A B BE & B T LI e A% 1) 2 il d-q AR AR &R
15.1.5 SVPWM

2[R R T8 P H (SVPWM)SLiE . FOC Fiil ) — N B EH Bl 7, H 3 BUE MR R0 AL 4%
23 () L R I U CASRASHE IR T e e gy, W S il 2 300 A i i L P OAE (R0 7 B e P ML PR U8
BiRE, FRARERAERNKSh, 1 E A BRI &

SVPWM 4= 3 A FEHLHL A S ARS8 M5 5, BRARINK 98 7 A I RE AR AT g e o J LA — k5
FEo = AIGAR SR A REAR S H A O AR 22—, RIS g ) P B B PE (+) BR2kimel
Wt (- BRZim, XS =MUARSRmMEILEAE 23 = 8 MATRERPIRAS . Horh =A% 4 5 R
e () BRERsm e ot (o) BRI P AR BN ERCIRES, BUOMII AE  AE Z Ta] #R AN
FAELEH R . XM AIRESE SVPWM 2R E e i B o FeR/SFRESR R v B A AHRRIRES
[F1 Ji@ % (W] Ky 60 JEE R R e

U120(010) U60(011)

U180(110) U0(001)

U240 (100) U300 (101)

15-6 SVPWM %=

SVPWM [1id A% fo Vi i i A AH AT % B 3% I AR R AR T 2 8] iU S R B (R UOUT 2 44
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BRI E, ZAREAT U0 MU0 ZIE XA A . WRAELSE PWM M T Wi, U0 [
ISR Sy 2TA/T i UB0 Fryfa IR 1E] 2 2T2/T, WA i K~ 34 s K fB 9 UOUT, TO g
A ETA RGBT e, BN 7R

U60(011)

T0 = AR HE
T=4+T0+ 2Tl + 2+T2 = PWME NI
Uour = 2 T1/T = U0 + 2« T2/T » U60

,,,,,,,,,,,, , Uour
2« T2/T « U6O,

U0 (001)

2+T1/T « U0

K 15-7 SVPWM HL &4,

Ptk 16-1 2 R B R I A SRS

C *H B *E A *ﬁ Vab vbc Vca Vds Vqs 93%
0 0 0 0 0 0 0 0 U(000)
0 0 1 Vbc 0 -Vbc 2/3Vbc 0 uo
0 1 1 0 Vbc -Vbc 1/3Vbc 1/3Vbc ueo
0 1 0 -Vbc Vbc 0 -1/3Voc 1/3Vbc U120
1 1 0 -Vbc 0 Vbc -2/3Vbc 0 U180
1 0 0 0 -Vbc Vbe -1/3Vbc -1/3Vbc U240
1 0 1 Vbc -Vbc 0 1/3Vbc -1/3Vbc U300
1 1 1 0 0 0 0 0 u(111)

15.1.5.1 GEs{ SVPWM

FE R AR AR T, FOC SRR E M H-E Bl SVPWM i th 75 e XA BH HL LR AR A5
N, BcE FOC_CR2 Zif7#:1) FSSEG=0, MIE#HLE SVPWM i 77 3.

PWM1

PWM2

PWM3

TO

Tl

T2

TO

TO

T2

T1

TO

K 15-8 LBz SVPWM %y Hi HET
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15.1.5.2 REgs SVPWM

FBGN SVPWM it 5 20 BEAE XA B FLIAURAFRR A M, 2L E FOC_CR2 #4748
F5SEG=1.

PWM1

PWM2

PWM3

TO TO T1 T2 T2 T1 TO TO

P 15-9 FH Bz SVPWM % H H
15.1.6 iifEiHl

B = PR AT LA T i ) D g, BiCE FOC_CR1 % f7as i) OVMDL i fgid i | 2
Ae. TIRFATREE, MiHSHOR1.15 4%, B FOC__UD A1 FOC__UQ FIAH < FRIE(E MAX/MIN
JHOK 1.15 £%

15.1.7 FEEX#ME

FEX M R T XU = r B, BLE FOC_TSMIN Z A7 a8 i BAL X AMEE, *M 5 I
A FAMERT 2K — R, BRI IR R — R

15.1.8 EREEFRE

FOC e 75 B AL UL B R B R AN = AH . 24 FOC B TAEZ 1, FHEfHAE ADC (L&
ADC_CR #f743f] ADCEN=1) FUzji, JFECEM K E 7w rar, HEAFHELE ADC HiEMNT
773, M4E FOC_CR1 A7 45f) CSM wJ DAL # i B FLIATRATE, X0 H FH AL LR A B = Hi B
TURFE . A 5 BH AR R G BROAIEIE 4 JyBHZG R itrip FRSRAEIEIE ;78 X0 H BH R R AR AL
NERNIEIE 0 04 ia HISRAFIEIE, EIE 105 ib KERAFIEIE; & = PR T BRETE 0
ia FKATEIEIE, JEIE 1y ib FRFFIEIE, @18 4 Jy ic FRAGEE. BOAIEIE 2 JyBRE d Ik IR AE

15.1.8.1 EAFEBEREFIEL

B FOC_CR1 & {7 sy CSM=0, B+ it A RAEAR 3. 72 5 i P L RER AR U
FOC BEERAE T a8 h) b H i X (a5 BEZE FUIAR itrip CGEIE 4) BEATHUCRHEE, 7ETHELER I N T 400
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P EBER FU6812x2 61x2 62

X [8] 24 FOC MLz 5 56 B J5 W BEER HL R BEAT KA

HEIX IS} ) 23 Wi F AL R AL RN 1], FOC Aiibox E A48 B P 15 B A AL DX IS [R) 0 SRAE I (] 3£ 47
VAR, CRUEFE SRR RIS R T, T2 R R RRAE, R, FH AL FOC_TRGDLY #4734 K
FERF A BEAT R AT B 188 . R MCU B 41 °h 24MHz(41.67ns), FOC_TRGDLY= 5, MJ%EiR
41.67*5=208ns; FOC_TRGDLY }y OxFB(-5), MI#ZHl 208ns.

R PR S AETE SRR B OO B 1 e, R FR B A ik th i R O, A Pl e
TS (TS=f/Ned Of Al +FEX IS [A]), FOC BEHURYE TS Xt PWM B RET % .

15.1.8.2 WW=MHEFRHEFER

start start

calculation calculation
ude ude

A trig trig
V\¢
i5.6us i5.6us |
<> b
ia/ib/ic ia/ib/ic
trig rig

adc rdy|
< >

) 2

y

trgfdlg

pwm_al | |

pwm bl

pwm_cl | |

15-10 M= H FH HLJ T R AF A5 X
il B FOC_CR1 %7441 CSM=10/11 Al FOC_CR2 7 fF-#4f{] DSS=0, R/ = A
WG KA . 78X = HLPH A7 R, 8 id FOC_TRGDLY #5474 1 B — A riift i 34
Hh—AH O B X phsE 2 iafiblic MR —AED BRFERTHL, 2R 56 B Jo T 0] 73 ob—AHEAT R
B, ETHEES 1A P HHEUWIX ) 2 FOC MLHE 556 UG A BEZR H R BEAT KA . 7R L1 R 1 2 LR
FEIF AL 15 B N AZ AT = A LR AR SRR R EX A (B pwm_al,pwm_bl,pwm_cl=111). {1
MCU i i 24MHz(41.67ns), FOC_TRGDLY = 0xB2, N4 FOC i+##sA Fit%, 78 F s

i 41.67*50=2.08s 7 ialiblic A, SKRETEHE SN ) 4h—1 iafiblic k.
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P EBER FU6812x2 61x2 62

start start

calculation calculation
ude u

A trig

de

/

!5, 6us '
ia/ib/ic ' ia/ib/ic
trig trig
R\ y
trgfdl;y firg dlly
pwm_al | |_

pwm_b1

pwm_cl | |

P 15-11 R = FLBHE FRLIR A B R AT

lit ® FOC_CR1 4724 CSM=10/11 Fil FOC_CR2 %17 #4ft) DSS=1, BRik+X0/ = H P HL 7T
AT RAFE . = H P IR A B R AR U, — N R IS 5 — Ik, RS A 0 —
FHEI R J X g A2 iafiblic I FE i —AHD AT RAEE, 28— ANk A R4 jaliblic, 25 — ANk
JEIRAE 3 A —AH IR fadiblic,  WnHAE B % —AH F IR A B A AT FRACR A, TETHEER ) R0 X
)24 FOC bz 5 58 il Jm b BEER oK 3E4T R FE . i3t FOC_TRGDLY 2747284 B4 B ia (il
0), ib GEIE 1), ic GHEIE 4) FIRFERAL, 75 ZE R RURAE R HL % 8 A% A8 ialiblic R
MEEREXE (B pwm_al,pwm_bl,pwm_cl=111). {# MCU i %l 24MHz(41.67ns),
FOC_TRGDLY=0xB2, W|*4 FOC i-4#5 17 N it4, 7E N i T 41.67*50=2.08us Xf FFURFE .

15.1.8.3 BB RIEEEH

PUNAHHIRAETE IE S, FTLA ADC KA A 75 BERE N BB s AR I — b, DRI AE S8 S 1 el £k
B M, FOC HEHRERINZ 0x4000, {HZRy ADC ik ) i 2 FIRE fFAR 1) (i 22 2% 5 S5 BR
WS SEBREAAE R 22, PRI ol DG B AT A . RS IRN R 78 FOC MEEA TAE,
AR A LR PR G K R PR BB HEAT 2 UCRAE, SROPY RS R ME R A7 45 FOC_CSO.
% ADC [ ETEE 0~5V, N 2.5V, I FOC_CSO = 2.5/5V*32768 = 16384(0x4000).

1. ¥ FOC_CR2[CSOC]=00/11H}, 5 FOC_CSO /& & ITRIP 1 IC {3 E;
2. 1 FOC_CR2[CSOC]=01 K}, 5 FOC_CSO &5 IA ff5Hk;
3. ¥ FOC_CR2[CSOCI=10 i, 5 FOC_CSO ;&5 1B (1 HE.

15.1.9 AEER

P AR AL F A SR, TR, S5 BE T DI o B (R SRR G0 DU s B«
1. e sa M
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2 UElBH= 1% FU6812x2 61x2 62

2. SRPIASE
3. fHEIMEE M
4. fHEIE5RE] M

5

k% 15-2 1 FE KR
RFAE ANGM EFAE Vs S
1 X X €35 558 ) £
0 0 X SRy A
0 1 0 il LA A P
0 1 1 {0 EE> EFREQMIN: ity &2 8845 5 4 i
{3 BE < EFREQMIN: ity &2 B85 51| 4 &
15.1.9.1 CignREkI A E

e 530 1) £ E ¥h £ P THETA, ¥ RTHESTEP, Jini# /% RTHEACC, &It % % RTHECNT 41
o T2 A

% RTHESTEP(32bit) = # % RTHESTEP(32bit) + il RTHEACC(32bit, & 16bit fH 4 0,
1% 16bit ATHL);

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

@ b F R AR S e, LB FOC_CR1 #7451 RFAE = 1, fHBEICH ThfE. NTCHE SR
WA E AT — a5, e s in—, ik $fiis®] RTHECNT, RFAE fEf4E 0,
Te3E 4ok . e L s, R4 FOC_CR1 a7 #51) ANGM ML E, ANGM=1, ffifEk B {525
ANGM=0, i FEkK H sthi fi .

15.1.9.2 ighifafE

SR A FE AR E THETA, 3852 RTHESTEP il A X0A:
1% THETA(16bit) = % THETA(16bit) + # % RTHESTEP(/& 16bit)
S A EE S AR L«

1. FOC_CR1 Zf7# RFAE =1, FOC_CR1 17741 ANGM = 0, B[k ohig 5 Y
SRR, M E R RTHESTEP @i o 2 1 SN IRId FE o A X mT S B G £ P 151
51 ARRL RS .

2. FOC_CR1 #717#:/f) RFAE = 0, FOC_CR1 #3717 85) ANGM = 0, BIARZ I Mespfi
e, MREEEEEREBRARE, EAFEE RTHESTEP NS A7 ST MR . 2k
RTHESTEP = 0, wnfsidlfiiEfihae; 4@ RTHESTEP != 0, nJsiil HALL FOC #%iil

(HALL FOC il HE: HALL {55 %k, MCU 5 H 4uiff EAGEE, S5t THETA Al
RTHESTEP K T£1E).
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15.1.9.3 (tEH=EAE

_IALP THECOMP

_IBET THECOR
UALP

THAT SS /1 FOC THETA

CUBET
EK1
FK2 | EOME o,
EK3

EK4 )

KSLIDE
EKLPFMIN > ESTIMATION EALP
EKP » EBET

EKI
- ESQU )

FBASE
OMEKLPF >
EBMFK >
EFREQACC

EFREQMIN

EFREQHOLD

15-12 {5548 5 EEAE

AR M LR RO R T, ARGE T P A AR LS BN 6 24, i A

1. ALSERSAL A

S BARSE P AN 0 AL S O ) S Ho @ B U, RN SRR (K FE LR IR0 AT Fi X At 55
EHHATIZIE, Fl S BOUER S I EL . fhas ATEFe PLL BB, il FOC_CR1
FFA7 AR ESEL HHTHCE .

2. fhSEAR AL

EFREQMIN
> omega <

% EFREQMIN
— O powp ETHETA
A
3 |
EFREQHOLD
Z’l

15-13 ity 5745 2 il £ P o HEAE P

SEDfe S ThRESR ML thTrahUE s, APLE D, SFECRER RN, s
SR BERR FEAF AR BOR IR 22, TR FIALR BRI, BT LAAEIX AP DL T, Ak 525 it o 4
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2 UElBH= 1% FU6812x2 61x2 62

FE, ARAE AR H 2 .

il B FOC_CR1 Ziff#tf) EFAE =1, Ml 5 3310 fk 533 % omega /NTFl /e 1 fe/IME
EFREQMIN, ThEeash, sRblEEE M 0 TFah, RN 5 AW 5d 2 & EFREQACC AR, (A
W4 EFREQHOLD #E47 e A AE PRI, i 4 5 ) o B2 A4 g e 40 B EOME I ff B T H SRS HU B Hh Al B
AMF ETHETA; 24 omega K T4 EFREQMIN i, it it 5 5% ¥ omega 1y i &3 15
EOME.

3. M D)

A

0 -—estimation theta
actual theta

/

// -
0 - RAWP theta—————— P> ELSTIMATION theta—————— Bt
-
SMOOTH SWTICH

15-14 4 &1 V) e il 28

Rt & FOC_CR1 Zif7 43 RFAE =1, ANGM =1, BISRHIICHIIREESh oML, e H s
DIl AR, FENCH S R vk, fh B I TEAG S B, (HR A 55 A S8 5 5 TR sk | £y EE A7 AE
w2, TeHEEEAE, Ui A o G s ) F P B e U4 il S A B, vl R el T A P 1 9928 5 AL
Blaly, FHEPHE .

@ 25 RN, B G il 5 A7 B ETHETA R 5 il 1 B2 theta_ol ff1fw %2/ T-55T- THECOR, |
WA mZR /N, HEERE ETHETA EvME M Bz KT THECOR, WAz H M
theta_ol [1] ETHETA [fI{ti 54, LA THECOR [ Kl Fig s IE -4, 40w % /T THECOR,
BBk ETHETA /R R B

4. FAFEAME

HME(H THECOMP X fiti 55 FE#EAT #Mi i, THECOMP [t 1, AAME; FmEfn
N0, NIERME.

15.1.10 EBHISERISEY

FOC tREL I S FEFE AR, 7 Al DA & S ff P2 H THETA AE 5% % EOME, Bl IE A
HALA A S 24, F P Al DRSS S E0H) 2 LI SERPIRES . FOC BEHSR AL LLR S22 44
1. A THETA
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2 UElBH= 1% FU6812x2 61x2 62

2 ETHETA, {53 EOME

D fili /£ UD, Q#filiHi/E UQ

D #fiH3 ID, Q HhHLR 1Q

IPARK AL bR 4 (1) ALPHA fli sk VALP, BETA fiifiJE VBET

BEZE B UDCFLT

I IAIB,IC

CLARKE AL FRL 41 ALPHA 3 IALP (R IA), BETA filiH 3t IBET
ALPHA %1/ 5% EALP, BETA %% HZh3% EBET

10. JeHzh#-FJ7 ESQU

11. Tj% POW

© ©® N o g M w D

15.1.10.1 SRS

FOC 2t F AN RIS KRG M5 bk, fid B FOC_CRS3[ESCMS]=1, [Fi Al E 5% H A
FOC_IDREF,FOC_IQREF #J24 0, Jf/izh FOC Bk, wf LU SEUL 5 M E ETHETA Al 5%
£ EOME H{E A AR, % ETHETA [a] Rk EOME N fiE, WA REERES, &
FERZE, FULRH ARSI RN 2 ETHETA B FEb)Rel# EOME AIEM, MANRRES)
RE, W EEYHAL S R HL

15.1.10.2 RREBEEEIEN

AR TR N R AL S HGE S o S i sh % EALP A B il Hish3 EBET, ittt ea?
+eB2 Bl ESQU. M1/ altR¥E ESQU MMEHAE B s FPIRAS, al seBls#eOrdy, SR ORIMSETIRE

15.1.10.3 Ip=R

i d FOC AERHT SVPWM A5 2 fa jit A S 8], DL BB S I RRZR LT, 20 TH 34T
BThR.

15.1.11 FG Hr=4%

FG 55 RACH TIM4A LAE, FOC BN & AR Y 14 fE B FOC_FBASE(Hi47 Hz), ik
WIEN G HH#E FOC_EOMELPF fll FG £%t FOC_KFG it# i FG fIZ5 R, RN HEhE#H &
TIM4_ARR, 31 TIM4A ARR/2 E# £ TIM4_DR. TIM4 FHHECE M A, 5 IHARYE Sehrig o,
BB AIE A B R A

— AU x A FG I EAR:
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[[={Z]

il ¥z

FU6812x2 61x2_62

FOC_KFG = 24MHz/(2"T4PSC  FBASE * x)
Itk Bt 65535, 7R TAPSC(TIM4 (¥ 4h 4347 % %t TIM4_CRO[TPSC]).
FOC_KFG=0 i A RELLTIRE, TIM4__ARR/DR AN& HBHEH s

15.2 FOC &7

15.2.1 FOC_CR1 (0x40A0)

iz

7

6

5 4 3 | 2 1 0

R

OVMDL

EFAE

RFAE ANGM CSM RSV SVPWMEN

Fod

R/W

R/W

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

RAfE

0 0 0 0 - 0

VA

AR

Hik

[7]

OVMDL

i A A5
0: 2=k
1: ffige

(6]

EFAE

il 5 25 55 1) A1 JEE {68

flRe)a, MR E ARG I, IF B s VRS 588 A L A
0: 2%k

1: fififE

[5]

RFAE

i 1 I 35 A7 JEE i

fEREIG, AR RGBSR 25 . TEILES R ARG ANGM 47 H 3)
DG S AR R, [ RFAE BE RS 0

0: 2%k

1: fififE

[4]

ANGM

i FERE

RFAE=0 I}, A FE AR T ik 5 2% Bl o 47
RFAE=1 B}, @I &8 o fm 46 fik 548 Bl s hr
0: SRPIFHEZL

1: AR

[3:2]

CSM

SRR ) x0: B HTH SRR
01: XUHLPHRHE
11: =raPH e

[1]

RSV

TR

[0]

SVPWMEN

SVPWM i fie e %
0: MMl
1: ffifE

15.2.2 FOC_CR2 (0x40A1)

fir

7

6

AFR

ESEL

RSV

F5SEG

DSS CS0C UQD UDD

KA

R/W

R/W

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

S E

0

L

AR

HiiR
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P BB FU6812x2 61x2 62
il S AR IR
7] HSEL 0: SMO (?%‘1‘3@2)4
1: PLL C4iAH¥F), LI FOC KSILDE #7728 PLL B PI f=#I25H) KP,
FOC_KLPFMIN 77 %% 4 PLL 1 PI #2281 KI
(6] RSV TR
FOC X = FEBH AR AE T SVPWM R il 7 i CH e BH L iR RN 1)
(5] F5SEG 0: 7 Bkt
1. 5 Batik#
AN = HL B FE AT SRR AR 2
4] DSS 0: T RAFAL: — Nk T A SRAE P AH FEL R
l: R KRR 800 WA B R,  HAAN 80 A s 5 —
R
LRl A 1A
BB %A, X FOC_CSO SAHE(E . FRHBHRAERT, FCE Y 00 8 11 X% itrip %
T DU PERAERS, FCE N 01 Xt ia BEHE, BN 10 XF ib £l = HFLRFE
[3:2] €SoC B, BCE A 01 X ia vk, ACE A 10 Xt ib &k, FCHE 00 8% 11 X ic K.
00, 11: itrip #1 ic
01: ia
10: ib
Q %l PT 5tk 8828 1, 25 1R1F, FOC  UQ MMEASFEH PT 4258k 8% 56 37
[1] QD 0: ANZE Ik
1: 2%k
Dl PT 5tk 8824 1, 25 1B, FOC  UD MMEASFE H PT 4258k 8% 56 7
(o] DD 0: ANZE Ik
1: 2%k

15.2.3 FOC_TSMIN (0x40A2)

o 7 | e | 5 | 4 | 3 | 2 | 1 | o
4 F FOC_TSMIN
R R/W R/W R/W R/W R/W R/W R/W R/W
ghif [ o 0 0 0 0 0 0 0
fir G2y #id
BRI T, 48 ADC SREET 1 B /N 1
[7:0] FOC_TSMIN | =ML RFFREA T, BEX A2
a0, 255)

TS = REEE AT + FEXH A DT
B AT=1ps, DT=lps, TS=2us, FEAWIA 62. 5us TS=2/62. 5*4096=131

15.2.4 FOC_TGLI (0x40A3)

(A 7 | e | s | 4 | 3 | 2 | 1 | o0
A5 FOC TGLI
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
J0A B Ei:p
[7:0] FOC TGLI A S A kP v
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FU6812x2 61x2_62

UEIhREH TR K36, mE driver 19 EMFA S/ S@ kb L 3K T— &
ERER, WEWHFAS, Sk T8, A2,

JalH (0, 255)

VOB T Tus BZE kT, DT=1ps, #EAHIY 62. 5us FOC_TGLI =2/62. 5*4096=131

15.2.5 FOC_TBLO (0x40A4)

fir 7 | e | s | 4 [ 3 [ 2 1 0
R FOC_TBLO
KH 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
{0A HZFR iR
BRI 9 FELAUCR AL BRI [A], 4R M S8 B[] T- FOC_TBLO,
[7:0] FOC_TBLO WASREEZAH R BT, R ARRIRAC BEAS 21 HIAR
Y (0, 255)
i T S IERS /N T 1ps AKHE, FOC_ TBLO =1000/41. 67=24

15.2.6 FOC_TRGDLY (0x40A5)

Az T | e | 5 | a4 | 3 | 2 1 0
FFR FOC TRGDLY
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 E4 i i
[7:0] FOC_TRGDLY BB REAR N ADC LI SRR fi % 4 iR

JolE (-128,127)

W= B BHRAERIE: R AR L

TRGDLY [7] ¥ B R AE I MLAE v B8 1 R B X [a] 8l b o X ]

TRGDLY[7] =0: EF-IX[E; TRGDLY[7] =1: FREXI[HE]

JalE (0,DRV ARR[6:0]1)

FUEPHSEARERE R 40 FOC TRGDLY = 5, MIZEIR 5*T = 208ns;

FOC TRGDLY = OxFB (#M3) B, FOC TRGDLY = -5, NJ#&H]
208ns;

W/ =B PHFAERE . 1 FOC TRGDLY = 0x85 (f iS4,

PR 7HANLERHED, W24 Driver iH¥as 1A Fit%, 78 PS4
Wi 5T = 208ns #E4TRAE; f0 FOC TRGDLY = 5, N4 Driver if
e g, fE RS 5*T = 208ns #ET R

15.2.7 FOC_CSO (0x40A6, 0x40A7)

FOC_CSOH (0x40A6)
oA 5 | 14 | 138 | 12 | 1un | 10 9 8
2R FOC €SO [15:8]
Pyt R R/W R/W R/W R/W R/W R/W R/W
SAE 0 1 0 0 0 0 0 0
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e BBRE FU6812x2_61x2_62
FOC CSOL (0x40A7)
AL 7 | e | 5 | 4 | 3 2 | 1 | o
E FOC_CS0[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 B Eiipu
LKA R
B B FOC CR1 ZF17481#1 CSOC, %F FOC CSO BERUEAf, Tk 8 v B SR AE R R 1
[15:0] | FOC CSO | itrip JE#E, XUAHPBHRFERBAD) ia, ib JEiE, —HFHRAEBN ia, ib, ic
B,

BTG (0, 32767), MSB1E X 0

¥ ADC LTI 0~5V, JLHER 2. 5V
I FOC_CSO = 2.5/5V*32768 = 16384 (0x4000)

15.2.8 FOC__RTHESTEP (0x40A8, 0x40A9)

FOC_ RTHESTEPH (0x40A8)
fir 5 | 14 | 18 | 12 [ 1 | 10 | 9 | 8
KR FOC__ RTHESTEP[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:N 0 0 0 0 0 0 0 0
FOC__RTHESTEPL (0x40A9)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
kS FOC RTHESTEP[7:0]
HKA R/W R/W R/W R/W R/W R/W R/W R/W
=X DAIEN 0 0 0 0 0 0 0 0
(A EFR iR
& 1 FE s 4% 305 FOC__THETA —%X
BAE: VIGGRIHEE
(5:0) | O D | ki
HUEJEHE (-32768, 32767)
V. FOC_ RTHESTEP N#EA 32bit, IENART SO, & 16 A AIAD
RTHESTEP (32bit)= RTHESTEP (32bit) + RTHEACC (32bit, i 16bit H A 0, ik 16bit ATHL) ;
THETA (16bit) = THETA(16bit) + RTHESTEP ({& 16bit)

15.2.9 FOC_RTHEACC (0x40AA, 0x40AB)

FOC_RTHEACCH (0x40AA)
fir 5 | 14 | 13 [ 12 | 11 | 10 [ 9 | 8
4 FOC_RTHEACC[15:8]
it 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
FOC_RTHEACCL (0x40AB)
JoA 7 | e | 5 | 4 | 3 | 2 | 1 | o
B FOC_RTHEACC[7:0]
HA! RW | rRw [ rRw | RW | RW | RW | RW | RW
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e BEEE FU6812x2_61x2_62
gt [ o | o ] o | o | o | o | o | o
AL £ #iR
FOC RTHE R AL Ik fE ;s #% 205 FOC_ THETA —3{
[15:0] ACC HUE I (-32768, 32767)
7: FOC RTHEACC N#N 32bit, b TS0, K 15 A7 Alfic

RTHESTEP (32bit)= RTHESTEP (32bit) + RTHEACC (32 £, & 16 A71E N 0, (K 15 A2 AT HE) ;

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

15.2.10 FOC_RTHECNT (0x40AC)

AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
2 FOC_RTHECNT
x(m | R R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
A ZFR iR

[7:0]

FOC_RTHECNT

HUEYEH 0, 255)

e V= RTHECNT*256

e4; yReffiRe 5 (FOC_CR1 ZFfF#s i) RFAE=1), RpANIEH & HEAT
—IRNEHGE 5, HNEH R BEAF] RTHECNT*256 &, e 453

15.2.11 FOC_THECOR (0x40AD) BLDC #H

i 7 | e | 5 | 4 | 3 [ 2 | 1 | o
HFR FOC_THECOR[7:0]
St R/W R/W R/W R/W R/W R/W R/W R
SAE 0 0 0 0 0 0 0 1
A 2R iR
A EEUAE IE4A -
[7:0] FOC THECOR MNe e, Ul B ER N, BT Ak A R R TR A AT AE
- 7=, LR EFE T, #%:05 FOC_ THETA —3¢
HU(EYEH (0, 255)

15.2.12 FOC_THECOMP (0x40AE, 0x40AF)

FOC_THECOMPH (0x40AE)
fir 15 | 14 | 13 | 12 | 1 | 10 9 | 8
4 FOC_THECOMP[15:8]

e R/W R/W R/W R/W R/W R/W R/W R/W
=X DAIEN 0 0 0 0 0 0 0 0
FOC_THECOMPL (0x40AF)
fir 7 | e | s5 | 4 | 3 | 2 | 1 | o

£ FR FOC_THECOMP [7:0]

St R/W R/W R/W R/W R/W R/W R/W R/W

S 0 0 0 0 0 0 0 0
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YA R ik
FOC THEC FEEAMEAE: RS S M R e MR N S s i & i s %
[15:0] OMp .5 FOC  THETA —3X
HUETEHE (-32768, 32767)

15.2.13 FOC_DMAX (0x40B0, 0x40B1)

FOC_DMAXH (0x40B0)
Az 15 | 14 | 13 | 12 | 1 10 9 8
ZFR FOC DMAX[15:8]
et R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
FOC_DMAXL (0x40B1)
hr 7 6 5 | 4 | 3 2 1 0
SR FOC_DMAX[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
YA B Eiip
, D i) PT $=4i w5 0% UD 1 L PR
[15:0] | FOC_DMAX BUETERE (-32768, 32767)
15.2.14 FOC_DMIN (0x40B2, 0x40B3)
FOC DMINH (0x40B2)
AL 15 14 13 | 12 | 11 10 9 8
2 FOC DMIN [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
FOC_DMINL (0x40B3)
fir 7 6 5 | 4 [ 3 2 1 0

SRR FOC_DMIN[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
AL B iR
_ D i) PT $a i) 45 % UD 1) FRAE
[15:0] | FOC_DMIN BUETEE (-32768, 32767)
15.2.15 FOC_QMAX (0x40B4, 0x40B5)
FOC_QMAXH (0x40B4)
[0A 15 14 | 13 | 12 [ 1 10 9 8
A FK FOC QMAX[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R[] 0 0 0 0 0 0 0 0
FOC QMAXL (0x40B5)
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fir T | s 5 4 | 3 2 | 1 0
ZFR FOC_QMAX[7:0]

i R/W R/W R/W R/W R/W R/W R/W R/W

=X DAL 0 0 0 0 0 0 0 0
AL B ik

_ Q HhA PT 2625 0% H UQ 1 L PRAE
[15:0] | FOC_QUAX HUETEHE (-32768, 32767)
15.2.16 FOC_QMIN (0x40B6, 0x40B7)
FOC_QMINH (0x40B6)
fr 15 | 14 | 13 [ 12 | 1u 0 | o9 8

SR FOC QMIN[15:8]

Hm 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_QMINL (0x40B7)
fir T [ s 5 | 4 [ 3 2 | 1 0

2 FOC_QMIN[7:0]

Hm 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
VA B ik
_ Q Bl PT ¥ 28 Hfa H UQ O T FRAE

[15:0] | FOC_QUIN HUETEE (-32768, 32767)

15.2.17 FOC__UD (0x40B8, 0x40B9)
FOC__UDH (0x40B8)

fir 15 | 14 13 | 12 | 1 0 | 9 8

SRR FOC_ UD[15:8]

HA 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
FOC_ UDL (0x40B9)
fir 7 | 6 5 | 4 | 3 2 | 1 0

A FK FOC__ UD[7:0]

E 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

D A HL &
[15:0] | FOC_UD | @it D %) PT 2 g8 5 H
HUEYEFE (-32768, 32767)

15.2.18 FOC__UQ (0x40BA, 0x40BB)

FOC_ UQH (0x40BA)
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fir 15 | 14 | 13 | 12 | 11 [ 10 [ 9 | 8
ZFR FOC_ UQ[15:8]

e R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
FOC_ UQL (0x40BB)

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

ZFR FOC_ UQ[7:0]

K 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 B iR

FoC Q FlH
[15:0] - T Q AhAY P 4 8 5t H
BUETERE (-32768, 32767)
15.2.19 FOC__ID (0x40BC, 0x40BD)
FOC_ IDH (0x40BC)
AL 5 | 14 | 1 | 12 | 1 | 10 9 8

2 FOC_ID[15:8]
eyt R R R R R R R R

HEAE 0 0 0 0 0 0 0 0

FOC  IDL (0x40BD)
fir 7 6 5 4 | 3 [ 2 1 0

SRR FOC_ ID[7:0]
it R R R R R R R

S 0 0 0 0 0 0 0 0
VA B ik

_ PARK 2 e 5L H K] 1D
[15:0] | FoC_ID HUETEE (-32768, 32767)
15.2.20 FOC__1Q (0x40BE, 0x40BF)
FOC IQH (0x40BE)
fir 15 | 14 | 138 | 12 | 1 | 10 9 8
4R FOC_ 1Q[15:8]
Byt R R R R R R R
RA N 0 0 0 0 0 0 0 0
FOC  IQL (0x40BF)
[0A 7 6 5 | 4 | 3 | 2 1 0

A FK FOC_ 1Q[7:0]

Byt R R R R R R R R

=R DA 0 0 0 0 0 0 0 0
0o B ik

[15:0] | FOC 1Q | PARK ZF#a% di(#] 1Q
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| W{EEE (-32768, 32767) |

15.2.21 FOC__IBET (0x40C0, 0x40C1)

FOC_IBETH (0x40C0)
Az 15 14 | 13 | 12 | 1 10 9 8
R FOC_ IBET[15:8]
Syt R R R R R R R
=EDAEN 0 0 0 0 0 0 0 0
FOC_IBETL (0x40C1)
fir 7 6 5 4 | 3 2 1 0
B i FOC_ IBET[7:0]
St R R R R R R R R
S 0 0 0 0 0 0 0 0
(A BFR Eiipuy
[15:0] FOC__IBE | HLyit IBETA
T HUEVEHE (-32768, 32767)
15.2.22 FOC__VBET (0x40C2, 0x40C3)
FOC_VBETH (0x40C2)
AL 15 14 | 13 | 12 [ 1 10 9 8
HHR FOC__VBET[15:8]
M R R R R R R R
EDKEN 0 0 0 0 0 0 0 0
FOC_VBETL (0x40C3)
fir 7 6 5 4 | 3 2 1 0
4R FOC__ VBET[7:0]
HM R R R R R R R R
=X DAIEN 0 0 0 0 0 0 0 0
(A R EiiipuY
[15:0] FOC__ VBE | TPARK A8 Hif) VBETA
T BUEJEHE (-32768, 32767)
15.2.23 FOC__VALP (0x40C4, 0x40C5)
FOC_ VALPH (0x40C4)
[0A 15 14 | 13 | 12 [ 1 10 9 8
ZFR FOC__ VALP[15:8]
St R R R R R R R
p=E0KEN 0 0 0 0 0 0 0 0
FOC_ VALPL (0x40C5)
A 7 6 5 4 | 3 2 1 0
4 FR FOC__ VALP[7:0]
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eyt R R R R R R R
=X DAL 0 0 0 0 0 0 0 0
YA R ik
[15:0] FOC__ | TPARK A& #t55 ! f¥] VALPHA
' VALP HUEJEE (-32768, 32767)
15.2.24 FOC__IC (0x40C6, 0x40C7)
FOC_ICH (0x40C6)
fir 15 | 14 | 13 | 12 [ 1 10 9 8
A FOC  1C[15:8]
eyt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
FOC_ICL (0x40C7)
fr 7 6 5 | 4 | 3 2 1 0
2K FOC_IC[7:0]
2 R R R R R R R R
SAH 0 0 0 0 0 0 0 0
YA B iR
, HLI IC
[15:0] | FoC_IC BUETEE (-32768, 32767)
15.2.25 FOC__IB (0x40C8, 0x40C9)
FOC__IBH (0x40C8)
AL 5 | 14 | 1 | 12 [ 1 10 9 8
42 R FOC_ IB[15:8]
eyt R R R R R R R
S 0 0 0 0 0 0 0 0
FOC__IBL (0x40C9)
fir 7 6 5 4 | 3 2 1 0
AR FOC_ IB[7:0]
eyt R R R R R R R R
RA N 0 0 0 0 0 0 0 0
AL B iR
, FHFLIR 1B
[15:0] | FoC_IB HUETEFE (-32768, 32767)
15.2.26 FOC__IA (0x40CA, 0x40CB)
FOC  TAH (0x40CA)
[0A 15 | 14 | 13 | 12 [ 1 0 | 9 | 8
ZRR FOC_ T1A[15:8]
HA! R | R [ ® | ®r | R R [ R | R
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g | o o | o [ o [ o | o | o | o
FOC  TAL (0x40CB)

{0A 7 6 | 5 [ 4 | 3 | 2 | 1 [ o
2 FOC IA[7:0]
eyt R R R R R R R R
S 0 0 0 0 0 0 0 0
YA R ik
, FHELL TA
[15:0] 1 FOC__TA HUfE T (—32768, 32767)
15.2.27 FOC_THETA (0x40CC, 0x40CD)
FOC THETAH (0x40CC)
AL 15 4 | 138 | 12 [ 1 | 10 | 9 | 8
L HK FOC THETA[15:8]
et R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FOC THETAL (0x40CD)
fir 7 6 | 5 | 4 | 3 | 2 | 1 [ o
2K FOC THETA[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
VA B ik
bilic
(15:0] | FOC_THE BAFS. s
' TA B YT FOC TAEMI M
HUETEE (-32768, 32767)
THETA RG] (-32768, 32767) XfM (-180°, 180°)
1% THETA = 8192, X)W A 8192/32768*180° = 45°
15.2.28 FOC__ ETHETA (0x40CE, 0x40CF)
FOC ETHETAH (0x40CE)
fir 15 4 | 13 | 12 [ 1 | 10 | 9 | 8
S FK FOC ETHETA[15:8]
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
FOC ETHETAL (0x40CF)
[0A 7 6 | 5 | 4 | 3 | 2 | 1 [ o
A4 FOC__ETHETA[7:0]
it 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 \ HFK Eiip
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[15:0]

FOC__ETH
ETA

B s EE A EE (FMZ FOC_ THECOMP R EE) #435 FOC  THETA

—

15.2.29 FOC__EALP (0x40D0, 0x40D1)

FOC EALPH (0x40D0)
{0A 15 14 | 138 | 12 [ u [ 10 9 8
R FOC__ EALP[15:8]
M R R R R R R R R
=XDAEN 0 0 0 0 0 0 0 0
FOC EALPL (0x40D1)
AL 7 6 5 4 | 3 | =2 1 0
E4 s FOC FALP[7:0]
St R R R R R R R
EDKLEN 0 0 0 0 0 0 0 0
(A LR R
[15:0] FOC EAL | {55 2845 5 1) EALPHA
' p BB G (-32768, 32767)
15.2.30 FOC__EBET (0x40D2, 0x40D3)
FOC_EBETH (0x40D2)
fir 15 14 | 13 | 12 | u [ 10 9 8
4R FOC__ EBET[15:8]
HM R R R R R R R R
=X DAIEN 0 0 0 0 0 0 0 0
FOC EBETL (0x40D3)
fir 7 6 5 | 4 | 3 2 1 0
HHR FOC__EBET[7:0]
St R R R R R R R
X DAIEN 0 0 0 0 0 0 0 0
AL R iR
[15:0] | FOC_BBE | W5LEL5EH) EBETA
' T HUE LR (-32768, 32767)
15.2.31 FOC__ EOME (0x40D4, 0x40D5)
FOC_EOMEH (0x40D4)
[0A 15 14 | 13 | 12 [ 1 10 9 | 8
ZFR FOC_ EOME[15:8]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
p=X0KEN 0 0 0 0 0 0 0 0
FOC_EOMEL (0x40D5)
fir 7 6 | 5 | 4 | 3 2 1 | o
4 FR FOC__ EOME[7:0]
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K R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
YA R ik
[15:0] FOC__EOM | {588 5 3 & OMEGA
' E HUETEE (—32768, 32767)
15.2.32 FOC__ESQU (0x40D6, 0x40D7)
FOC  ESQUH (0x40D6)
fir 15 14 13 | 12 | 1 [ 10 9 8
2 FOC ESQU[15:8]
eyt R R R R R R R R
HEAE 0 0 0 0 0 0 0 0
FOC_ ESQUL (0x40D7)
hr 7 6 5 | 4 | 3 | 2 1 0
2 FOC_ ESQU[7:0]
Byt R R R R R R R R
SAH 0 0 0 0 0 0 0 0
YA B iR
[15:0] FOC__ESQ | EBETA “FJ7+EALPHA ¥ 75 . &5 3H = 16 i, S E N 0.
' U BUETERE (0, 32767)
15.2.33 FOC__ POW (0x40D8, 0x40D9)
FOC  POWH (0x40D8)
AL 15 14 13 | 12 [ 1 [ 10 9 8
A FK FOC__ POW[15:8]
eyt R R R R R R R R
S 0 0 0 0 0 0 0 0
FOC  POWL (0x40D9)
fir 7 6 5 4 | 3 [ 2 1 0
LR FOC_ POW[7:0]
eyt R R R R R R R R
RA N 0 0 0 0 0 0 0 0
AL B iR
[15:0] | FOC__POW ks X
' — HUETEFE (-32768, 32767), iZ{Etn R NmiH, AFHR,
15.2.34 FOC_EKP (0x4074, 0x4075) BLDC
FOC_EKPH (0x4074)
[0A 15 14 13 | 12 | 1 | 10 | 9 | 8
ZFRR FOC_EKP[15:8]
KA R R/W RW [ rRW | RN | RW [ RW [ R
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st | o | o [ o | o | o [ o | o [ o
FOC_EKPL (0x4075)
Az 7 | e | 5 | 4 | 3 | 2 | 1 | o
ZFR FOC_EKP[7:0]
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
YA R ik
. TS LA PT #2310 KP R %
[15:0] FOC_EKP HUETERE (0, 32767), MSBEN 0, Q12 #%=
15.2.35 FOC_EKI (0x4076, 0x4077) BLDC itfg
FOC_EKIH (0x4076)
i 5 | 14 | 18 | 12 [ 1 | 10 | 9 | 8
SR FOC EKI[15:8]
A R R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FOC_EKIL (0x4077)
fir 7 | e | 5 | 4 | 3 | 2 | 1 | o
SR FOC_FKI[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAHiE 0 0 0 0 0 0 0 0
[0A B ik
, fhEAS ELI PT #2310 KT 2%
[15:0] | FOC EKI HU(EJaREE (0, 32767), MSBE A 0, Q15 4%\
15.2.36 FOC_EBMFK (0x407C, 0x407D) BLDC itfg
FOC_EBMFKH (0x407C)
fir 15 | 14 | 13 | 12 | 11 | 10 9 | 8
2 FOC_EBMFK[15:8]
P 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
FOC_EBMFKL (0x407D)
[0A 7 | 6 | s | 4 | 3 | =2 | 1 | o
25 FOC_EBMFK[7:0]
57 R/W R/W R/W R/W R/W R/W R/W R/W
B=XDA(:! 0 0 0 0 0 0 0 0
AL B iR
[15:0] | TOCEBMF | fi5ias 50 fe A 94 ILIm e e i AL EKLPF 1) S8
' K BTG (0, 32767), Q15 4%
EKLPF = EBMFK * OMEGA
EBMFK = 2 * pi * fbase*AT
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15.2.37 FOC_KSLIDE (0x4078, 0x4079) BLDC itF

FOC_KSLIDEH (0x4078)

Az 15 | 14 | 138 | 12 | 1un | 10 9 8
R FOC_KSLIDE/ FOC_PLLKP[15:8]
et 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 KSLIDEL (0x4079)
iz 7 | e | 5 | 4 | 3 [ 2 1 0
KR FOC_KSLIDE/ FOC PLLKP [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
(A R iR
FOC_KSLI | 24 FOC_CR2 [f] ESEL=0 (I #iAE=0) W, M5 48 B9 KSLIDE R4, Q15 #%3X
[15:0] DE 4 FOC CR2 (1) ESEL=1 (PLL #&30) W}, 4 PLL 1) PI #HI#51 KP 5%, Q12 #%
/FOC PLL | =
KP HBUE el (0, 32767), MSB1EA 0O

15.2.38 FOC_EKLPFMIN (0x407A, 0x407B) BLDC H

FOC EKLPFMINH (0x407A)
AL 5 | 14 | 1 | 12 | 1 | 10 9 8
4R FOC_EKLPFMIN / FOC_PLLKPI[15:8]
A R R/W R/W R/W R/W R/W R/W R/W
=EDKEN 0 0 0 0 0 0 0 0
FOC EKLPFMINL (0x407B)
fir 7 | e | 5 | 4 | 3 | 2 1 0
2R FOC_EKLPFMIN / FOC_PLLKPI[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
=X DAIEN 0 0 0 0 0 0 0 0
(A EFR iR
FOC EKLP %ngﬂ%m&ﬂ(%ﬁﬁﬁ>ﬁ,%ﬁ%%i&%ﬂ%ﬁﬁﬁﬁ%ﬁ%%
FMIN / ¢ﬁ;%ﬁ%ﬁﬁﬁ%ﬁﬁﬁﬁ%ﬁ¢%%¢ﬁ,%ﬁ%%%¢ﬁSM5%ﬁ
[15:0] 24 FOC_CR1 [ ESEL=1 (PLL £ B, Jy PLL ff) PT #1850 KT &%, Q15 #%
FOC PLLK 2
! BB VSR (0, 32767), MSB1E N0

15.2.39 FOC_OMEKLPF (0x407E, 0x407F)

FOC_OMEKLPFH (0x407E)
fir 15 | 14 | 138 | 12 | 1 | 10 9 8
AR FOC_OMEKLPF[15:8]
Syt 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 OMEKLPFL (0x407F)
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fir 7 | 6 | 5 4 | 3 | =2 1 0
B FOC_OMEKLPF[7:0]
Syt 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 KR iR
[15:0] FOC_OMEK ﬁﬁ%@ﬁ&ﬁﬁ%ﬁﬁﬁ@%ﬁ
LPF HEUETEE (0,32767), MSBE A 0, Q15 4%z
15.2.40 FOC_FBASE (0x4080, 0x4081)
FOC FBASEH (0x4080)
fir 15 | 14 13 | 12 | 11 | 10 9 8
KR FOC_FBASE[15:8]

R 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
FOC_FBASEL (0x4081)
fir 7 | e | s | 4 | 3 | 2 1 0

R FOC_FBASE[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
(A ZFR iR
FOC FBAS . , "
[15:0] 5 fili 2% B RO B OMEGA 5 HH AR 55319 & DELTA THETA (1 244
FBASE = fbase * AT * 32768
5 ¥% fbase = 200Hz, AT = 62.5ps, M| FBASE = 409
15.2.41 FOC_EFREQACC (0x4082, 0x4083) BLDC F
FOC EFREQACCH (0x4082)
Az 15 | 14 13 | 12 | 1 | 10 9 8
4R FOC_EFREQACC[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
=E0KEN 0 0 0 0 0 0 0 0
FOC EFREQACCL (0x4083)
s T ] 6 5 | a4 | 3 2 1 0
L FK FOC_EFREQACC[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
=X DAIEN 0 0 0 0 0 0 0 0
AL B iR
ity B4 5 ) A AR 1) OMEGA 1 =
[15:0] FOC_EFRE | HUEJEH (0, 65535)
QACC
VE: FOC_EFREQACC PJEE N 24bit, b AFFSAL, 1K 16 falfid
% fbase = 200Hz, #Xt# pp=4, M| speed base=60%fbase/pp=3000rpm, ¥ & OMEGA &~ 3rpm
Il FOC EFREQACC = 3/speed base*32768*256 = 8388 (0x20c4)
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15.2.42 FOC_EFREQMIN (0x4084, 0x4085) BLDC itf

FOC_EFREQMINH (0x4084)

Az 5 | 14 | 1 | 12 | 11 [ 10 [ 9 | 8
B4 FOC_EFREQMIN[15:8]
it 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
FOC EFREQMINL (0x4085)
Az 7 | e | 5 | 4 | 3 | =2 | 1 | o
R FOC_EFREQMIN[7:0]
HH 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 BFR Eiipuy
OMEGA fe/IME: Ahi 5 35 3 ) A FE A =0 BB, (558 OMEGA /NTFiZ BT, S
FEREAAE 2
[15:0] | TOCFFRE i (—32768, 32767)
QMIN
7E: FOC_EFREQMIN N#EK 24bit, dmh N SAL, w16 Al

¥ fbase = 200Hz, X4 pp=4, N speed base=60*fbase/pp=3000rpm, % & OMEGA H/ME A 30rpm
] FOC_ EFREQMIN = 30/speed base*32768 = 327 (0x147)

15.2.43 FOC_EFREQHOLD (0x4086, 0x4087) BLDC H

FOC EFREQHOLDH (0x4086)
AL 15 4 | 13 | 12 | 11 [ 10 9 8
R FOC_EFREQHOLD[15:8]

HA R/W R/W R/W R/W R/W R/W R/W R/W
=EDKEN 0 0 0 0 0 0 0 0
FOC EFREQHOLDL (0x4087)

AL 7 6 | 5 | 4 | 3 | =2 1 0
B S FOC_EFREQHOLD[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
=E0KEN 0 0 0 0 0 0 0 0
(A B4 iR
OMEGA fR¥F(H: 4 OMEGA 3§24 T HR, BiORFENIXAME
[15:0] | FOC-EFRE | B{HVSH (-32768, 32768)
QHOLD
7E: FOC_ EFREQHOLD N #BA 24bit, feEbi NFFSAL, & 16 7 Al fic
% fbase = 200Hz, ©Xt#L pp=4, N speed base=60*fbase/pp=3000rpm, 15 & OMEGA fRFF{E N 60rpm
) FOC_ EFREQHOLD = 60/speed base*32768 = 655 (0x28f)

15.2.44 FOC_EK3 (0x4088, 0x4089)

FOC _EK3H (0x4088)
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fr 5 | 14 | 13 | 12 | 11 [ 10 [ 9 | 8
EAi FOC EK3[15:8]

KA R R/W R/W R/W R/W R/W R/W R/W
=X VAEN 0 0 0 0 0 0 0 0
FOC EK3L (0x4089)

A 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
EAi FOC EK3[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
=X VAEN 0 0 0 0 0 0 0 0
0o B £
_ RS BER B =R
[15:0] | FOC_EK3 HUE VG (0, 32767), MSB1E N 0, Q15 #& =
15.2.45 FOC_EK4 (0x408A, 0x408B)
FOC _EK4H (0x408A)
fir 5 | 14 | 13 [ 12 | 1 | 10 | 9 | 8
SR FOC EK4[15:8]

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
FOC_EK4L (0x408B)

Az v | e | 5 | 4 | 3 | 2 | 1 | o
2 FOC_EK4[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
VA LR ik
[15:0] | FOC_EK4 | fhi5aslhis aimn sl 24
15.2.46 FOC_EK1 (0x408C, 0x408D)
FOC EK1H (0x408C)
[0A 5 | 14 | 138 | 12 [ un | 1w | 9 | 8
4R FOC EK1[15:8]

St R R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
FOC_EK1L (0x408D)
fir 7 | e | 5 | 4 | 3 | 2 | 1 | o

LR FOC EK1[7:0]
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 B ik
, fEE B H BRI — N R B
[15:0] | FOC EK1 HUEERE (0, 32767), MSBIEN 0, Q15 #%=X
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15.2.47 FOC_EK2 (0x408E, 0x408F)

FOC EK2H (0x408E)
Az 5 | 14 | 1 | 12 | 11 [ 10 [ 9 | 8
B4 FOC_EK2[15:8]
eS| R R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
FOC EK2L (0x408F)
Az 7 | e | 5 | 4 | 3 | =2 | 1 | o
B FOC_EK2[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 BFR Eiipuy
AR H BRI MR
[15:01 | FOCEK2 |y (0, 32767), MSB 14 0, Q15 ¢t
15.2.48 FOC_IDREF (0x4090, 0x4091) BLDC itfg
FOC_IDREFH (0x4090)
fir 5 | 14 | 18 | 12 [ 1 | 10 | 9 | 8
B S FOC IDREF[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
=EDKEN 0 0 0 0 0 0 0 0
FOC IDREFL (0x4091)
[ 7 6 | 5 [ 4 | 3 2 1 0
4R FOC_IDREF[7:0]
Syt R/W R/W R/W R/W R/W R/W R/W R/W
=X DAIEN 0 0 0 0 0 0 0 0
(A R EiipuY
[15:0] FOC IDRE | FH /45 I 1D %1
' F BUETEE (-32768, 32767)
15.2.49 FOC_IQREF (0x4092, 0x4093) BLDC iF
FOC TQREFH (0x4092)
[0A 15 4 | 138 | 12 [ 1 | 10 | 9 | 8
R FOC_IQREF[15:8]
it R/W R/W R/W R/W R/W R/W R/W R/W
=E0KEN 0 0 0 0 0 0 0 0
FOC IQREFL (0x4093)
Az 7 | e | s | 4 | 3 | 2 | 1 [ o
4 F FOC IQREF[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
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B | &R i
[15:0] | FOC-LQRE | MERSE M 10 ZH 4R
' F HUE TG R (-32768, 32767)

15.2.50 FOC_DQKP (0x4094, 0x4095) BLDC

FOC DQKPH (0x4094)
fir 15 14 13 | 12 | 1 10 9o | 8
4 FR FOC DQKP[15:8]
A R R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FOC DQKPL (0x4095)
fir 7 6 5 | 4 | 3 2 1 | o
R FOC DQKP[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
VA B £
, DQ G PT #4123 1) KP R %L
[15:0] | FOC_DQKP BTG (0, 32767), MSBIE A 0, Q12 #& =
15.2.51 FOC_DQKI (0x4096, 0x4097) BLDC itfH
FOC DQKIH (0x4096)
fr 15 | 14 13 | 12 | 1u 10 9 | 8
£ FOC DQKI[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
ROA N 0 0 0 0 0 0 0 0
FOC DQKIL (0x4097)
fir 7 | 6 5 | 4 | 3 2 1 | o
£ FOC_DQKI[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
AL B iR
. DQ FhA PT 2% 1) K1 R4
[15:0] | FOC_DQKT BTG (0, 32767), MSB1E R 0, Q15 4=
15.2.52 FOC_UDCFLT (0x4098, 0x4099)
FOC UDCFLTH (0x4098)
hr 15 | 14 13 | 12 | 1 [ 10 9 8
4R FOC UDCFLT[15:8]
Byt R R R R R R R
R[] 0 0 0 0 0 0 0 0
FOC UDCFLTL (0x4099)
V1.6

234

www.fortiortech.com



Fortior Tech

/ e FU6812x2_61x2_62
fir 7 6 5 4 | 3 [ 2 | 1 | o
B FOC_ UDCFLT[7:0]
Syt R R R R R R R
SAME 0 0 0 0 0 0 0 0
(A KR iR
FOC UDC ‘Jm}zﬁiﬁaﬁéﬁ%ﬁg
[15:0] LT FOC HEHOT BELE U SRAE,  JE I 5 BE R AT, BRI ADC J8IE 2
HUEYE R 0, 32767)
&L HEIE 1/6 2 Jkixdt ADC, ADC [ HL VGl 0~6V, BIBEZ MK 1A 2036 H 8 0~30V,
FOC__UDCFLT J4y 19661 (0x4CCD), NIBFZHL & = 19661/32768*5*6 = 18V

15.2.53 FOC_CR3 (0x40ee)

FOC CR3 (0x40ee)

A 7 6 5 4 3 2 1 0
K ICLR RSV MFP_EN | FOCUSTA | FOCFEN ESCMS | TSMINH9 | TSMINHS
eyt 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 ETi3% )

FOC__TA/B/CMAX & 0
(7] ICLR WHZAIE 1, FOC  TA/B/CMAX ZAEasiE 0, AT EHBHE O
0: Mg
1: fiige
(6] RSV R
EREANRIN B Er
[5] MFP EN | 0: Affige
1: fifige
BHPH of f SRAEAE fE
[4] FOCUSTA | 0: Aflifg
1: fiige
FOC 5&#ilf# €, 7E DRV_CR[MESEL]=1 fi#2 ~, HPf# DRV_CR[0CS]=0, FOC 5%
il
[3] FOCFEN 0: Fofd
1: fiige
ATAN it 5Ad g
[2] ESCMS | 0: Affif
1. f#ige
[1:0] TSfSN]H[ FOC_TSMIN B Rr IRy, B4

15.2.54 FOC_DKP (0x409c,0x409d)

FOC DKPH (0x409¢)
fir 5 | 14 | 13 | 12 | 1 | 10 9 8
LR FOC DKP[15:8]
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Byt R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
FOC DKPL (0x409d)
fir 7 | e | s | 4 | 3 | 2 | 1 | o
2R FOC DKP[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
L 2R ik
D %l PI 1 EL B 24
[15:0] | FOC DKP | BUf&iaE (0,32767) , MSBE A 0, Q12 %=
24 FOC DKP!=0 i}, A%, 750 D %hik 248 5 Sk fK) FOC_DQKP/T
15.2.55 FOC_DKI (0x409e,0x409f)
FOC DKIH (0x409e)
fr 5 | 14 | 18 | 12 | un | 10 | 9 | 8
2K FOC DKI[15:8]
eyt R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
FOC DKIL (0x409f)
A 7 | e | 5 | 4 | 3 | 2 | 1 | o
2R FOC DKI[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
A B iR
. D % PT HIF >S40
[15:0] | FOC_DKI HUE TG (0, 32767) , MSB1E R 0, Q15 #&=
15.2.56 FOC__IAMAX (0x40da,0x40db)
FOC  TAMAXH (0x40DA)
Br 15 | 14 | 13 | 12 | 1 | 10 9 8
42 FK FOC_ TAMAX[15:8]
Byt R R R R R R
LR A (=N 0 0 0 0 0 0
FOC_ TAMAXL (0x40DB)
A 7 6 5 4 | 3 | 2 1 0
LR FOC TAMAX[7:0]
eyt R R R R R R
=X DA 0 0 0 0 0 0 0 0
fr 2R ik
[15:0] | FOC TAMAX
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A AH LI B R A

HL I i KA 7R 20—/ R A e AR B i ME, 5 045 21 8 T B2 D
/No [N R CRUEAH LA SRR R 1R, BT R %

R KA HENE 0, FE FOC CR3 Y ICLR 4 1, HEIiH AMETE 0.
BUEYER (0, 32767)

15.2.57 FOC__IBMAX (0x40dc,0x40dd)

FOC IBMAXH (0x40DC)
Br 15 | 14 | 13 | 12 | 11 | 10 9 8
R FOC  TBMAX[15:8]
et R R R R R R
XA 0 0 0 0 0 0 0 0
FOC IBMAXL (0x40DD)
fir 7 6 5 4 | 3 | o> 1 0
R FOC_ IBMAX[7:0]
HM R R R R R
SAE 0 0 0 0 0 0 0 0
A R iR
B AH HL I e KA
FLI B K AB TR 20— AN H A A e A 20 RLME, 75 A3 21 1 vT BE 2= 1
[15:0] | FOC_IBMAX | /). [AIR 55 CRUFAH IR IE A REH R, T THEHR,
MR KA 2 H 301 0, 7 BE FOC_CR3 (¥ ICLR 2y 1, FEUURCKAET 0.
e a0, 32767)

15.2.58 FOC__ICMAX (0x40de,0x40df)

FOC__TCMAXH (0x40DE)

fr 15 | 1 | 13 | 12 | 11 | 10 9 8
R FOC__ ICMAX[15:8]
Syt R R R R R
XA 0 0 0 0 0 0 0 0
FOC ICMAXL (0x40DF)
fir 7 6 5 4 | 3 | 2 1 0
S FK FOC_ ICMAX[7:0]
A R R R R R R
g=RDK:] 0 0 0 0 0 0 0 0
A B iR
C AH LI B KA
[15:0] | FOC ICMAX | HHLIfLHE KA T Zoad — AN vl A A Re A 2 RRMEL, 75 145 30 1948 7T Be 2 fhi
/No RN R PRUEAH A R AR R, 5 W 2Tk AR .
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MR KEASHEE 0, T E FOC CR3 /Y ICLR A 1, HIHE NMET 0.
HEER (0, 32767)

15.2.59 FOC__EMF (0x40e0,0x40e1)

FOC_EMFH (0x40E0)
Br 5 | 14 | 1B | 12 | 1 | 10 9 8
B FOC__EMF [15:8]
KA R R R R R R
S 0 0 0 0 0 0 0 0
FOC__EMFL (0x40E1)
fr 7 6 5 4 | 3 | 2 1 0
B S FOC__EMF[7:0]
eyt R R R
SAE 0 0 0 0 0 0 0 0
A LR R
B AG FL Y S B EMF, 25T FOC_EALP [#3°FJ5 i FOC_EBET f#-FJ5 FIFFAR
[15:0] | FOC_EMF | &
BUE YR (0, 32767)

15.2.60 FOC__UDCPS (0x40e2,0x40e3)

FOC__ UDCPSH (0x40e2)
A 5 | 14 [ 13 | 12 | 1 | 1w | 9 | 8
ZFR FOC_ UDCPS [15:8]

e it} R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FOC_ UDCPSL (0x40e3)

A T | 6 5 | 4« | 3 | 2 | 1t | o

ZFR FOC_ UDCPS[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A IR iR
D i s AT AR
[15:0] | FOC_UDCPS | D fli PT 1H8 145 5 FOC UD 15 FOC UDCPS AHAN Gk 3|~ — Btk
BUEIEE (-32768, 32767)

15.2.61 FOC__UQCPS (0x40e4,0x40e5)

FOC__UQCPSH (0x40e4)
oA 5 | 14 | 13 | 12 | 1 | 10 | 9 | 8
s FOC__UQCPS [15:8]
o RW [ RW O] RW [ RW O] RW O] RW O] RW [ R
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gt | o [ o | o [ o [ o [ o 0 0
FOC  UQCPSL (0x40e5)
oA T | e | 5 | 4 | 3 | 2 1 0

KR FOC_ UQCPS [7:0]
Syt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA[-] 0 0 0 0 0 0 0 0
A B iR
Q 1) LR AT IR R M
[15:0] | FOC__UQCPS | Q %l PT HH5 45 R FOC_UQ 15 FOC_UQCPS AN 123 N —fHHe
HUE VSR (-32768, 32767)
15.2.62 FOC_UQEX (0x40e6,0x40e7)
FOC_ UQEXH (0x40e6)
fir 5 | 14 | 13 | 12 | 11 | 10 9 8
KR FOC_ UQEX [15:8]
et R R R R R R R
=X DA 0 0 0 0 0 0 0 0
FOC  UQEXL (0x40e7)
fir 7 6 5 4 | 3 | e 1 0
KR FOC_UQEX[7:0]
Syt R R R R R R R R
=X DAIEN 0 0 0 0 0 0 0 0
(A P4y i iR
QMR A, T S5 mEdE i
3: FOC_UQ - FOC_QMAX
24 FOC UQ > FOC_QMAX, FOC UQEX JAyIFfH;
[15:0] | FOC__UQEX | ¥4 FOC_UQ < FOC_QMAX, FOC_UQEX AfifH;
ffF FOC_UQEX 4T R0, sSRILS5HIThRE, BARSII T 1A S % R~ IFE T 155
AR
HUEJEHE (-32768, 32768)

15.2.63 FOC_ID_LPFK (0x40e8)

A T | e | s | a4 | 3 | 2 1 0
AR FOC_ID LPFK [7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 1 1 1 1 1 1 1 1
fr 2R b
_ FOC__ID [IfIRIEIEN R 2L
[7:0] | FOC_ID LPFK [ 0~255
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15.2.64 FOC_IQ_LPFK (0x40e9)

A T | e | 5 | 4 | 3 | o2 1 0
B FOC_1Q LPFK[7:0]

HAY R/W R/W R/W R/W R/W R/W R/W R/W
=EDAI:) 1 1 1 1 1 1 1 1
A Py i iR

FOC__1Q [ffidJE sk 25
[7:0] | FOC IQ LPFK i 0~255
15.2.65 FOC_KFG (0x40ea,0x40eb)
FOC KFGH (0x40eca)

fr 15 4 | 13 | 12 | u | 10 | 9 | 8
ZFR FOC KFG [15:8]

HAY R/W R/W R/W R/W R/W R/W R/W R/W
B=EDA:N 0 0 0 0 0 0 0 0
FOC KFGL (0x40eb)
fir 7 6 | 5 | 4 | 3 | 2 | 1 | o

4R FOC_KFG[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
=EDKEN 0 0 0 0 0 0 0 0
(A AR iR

FG THH 25

&5 A4 FOC_EOMELPF 1 FOC _KFG v+ FG XN B AR,  FFREAN 2k A 3
[15:0] | FOC KFG | BE#r% TIM4 ARR, HE#§{H/2 FHr# TIM4 DR.

¥E: FOC_KFG=0 N AflifELIhRE

JuHE (0, 65535) , HIH FOC KRG i, iR~ TIM4 [R50 45 22 5 T4PSC
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16 TIM1

16.1 Timer1 12{Ei5iBE

Timer1 £&—> 16 £ A _ErH B4 g i 238 —A~ 16 7 m) EiH B mE8ce 48, WA E i
BT BR Y A N B B, Timer1 2B+ BLDC 7% E 3% 5k HALL 5 5 4b# . Timer1
HA I R
16 A7 1] E A0 JE A o i 2% T 0 SR R A 5 B 38 7 W B A B 5 N 2 T (e g, R
FHT 60 J 4 AR I [ 1) 14
16 Az lA) bH S0 B 20 N A8 T A7 B A B B A E I A T A, R TS B i
IS TE) A zep S AH I TR (1) 14

3-bit W] G RE 7 AIES PR I A R T RO Bk kAT 0

o N JE I AIRAT:

i B AL SAR R N A 57 A BAT IS S
5NN Py BB S IR A7 4

7 VIR 3 A7 ) LU A A L

Hh T A R

>

vV V VY V

B A I 35 1) b g v T
AT A i
55N

o7 B A H 7

3t W St 45 SR
ADC 5l v 1y

Timer1 A& anE 16-1 fis .
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CLK

position|
detect

counter
overflow

position

K] 16-1 Timerl W&

16.1.1 Timer i+2488 5T

BRS
PDIF
0] CNT RESET
WITF
clk
BOIF
PSC

data update RCEN
PDIF ’

K| 16-2 I BT

Timer1 &~ 4ilas, —A 16 A7 Bt AE i ds, —A 16 Ari B u EHoE S
Ao

16.1.1.1 Timer R$issse

Timer IS Bzl as HI 7 A2 A E I s A0 HE 30E I ds AT B B, b W70 A 0l v Bl ik
17939 oy Pias kT —A i 3 frarfrds PSC Ml 12 Ao it Hids, FIak$e 8 fhop M %, Wi
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A BRI Bl B IS H A SR B it ds, AR BSCE RS ZE W, T AN AZAE HE A E I 2
AR B I AN AR IS ST 20 0 R

VAR MIER BT LA E R 551

fek_ont=fck_psc/PSC

% MCU I} 5l 4 24MHz(41.67ns)

K 16-1 apAf-ds PSC AN[FMEX L I g A3

PSC Z X (1633kH]) CLK(Hz) PSC Z R (16354]) CLK(Hz)

000 0x1 24M 100 0x10 1.5M

001 0x2 12M 101 0x20 750K

010 0Ox4 6M 110 0x40 375K

011 0x8 3M 111 0x80 187.5K
16.1.1.2 BAXRENEE

FEAR BN A S A 16 f7 ) _ErH BT Eds, S EuE TIM1__BCNTR %+ TIM1__BARR,
PEAE AR, JEAGE RS i P krhRic BOIF B 1, {H TIM1__BCNTR #4115, MiA e 0 &
FrItiait 4. TIM1_CR2 ZFf£3:1f BRS EHHEER IS4 S ALIER B A7 B Al FH AL & 5 AP
g, YHEMEMES A, YATHHEE TIM1__BCNTR 773 TIM1__BCCR 2 fids, [Hmt
TIM1__BCNTR i 0 EHTFF4A 114K

A
TIMI_BCNTR

OXFFFF r 4 i T
TIMI_BARR TIMI BCCR
0 v
CNT reset by
PDIF/WT IF

16-3 FEAE RN 23R

TIM1__BARR ZFf7as ME R L ZIWE R T80, Bt DU AR JE AN 7 i 28 157 10 AR o) B % B30
FAEE., NG 48 TIMI_BCNTR % F TIM1_BARR, A4 &4 Fasu, i
TIM1__BCNTR AF TIM1__BARR, TIM1__ BCNTR £ it-%(%| OXFFFF J5 M 0 FFiait %, H,

162547 B AN 255 % TIM1__BCNTR Af¢ AT TIM1__BARR.

16.1.1.3 B ENES

FEHGER B S AN 16 A1 FIFBIO TS, 450 TIM1__RCNTR i1 4(#] TIM1__RARR,
PR R, EEEREE LA bR ROIF B 1, [ARf RCEN % 0, TIM1__RCNTR i 0 %45
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RCEN & 1 5 E #6114

TIM1_RCNTR overflowoverflow overf lowoverflow
TIM1_RARR £ BCOR*CSEI

TIML RARR = BCOR#BSEL .~ _ | _____ D/ R o

PDIF WTIF PDIF WTIF

16-4 HHUE I de TP K

B 0 o ELAS I A F AN NI PP 3 0] B3 RE TIRCEN, S EH0Em &7 4E L FIF)E,
TA1RCEN A5 0, HHE N a5 1 iH 4. EECE R 4% 12 T-5230 BLDC J5 i 8L B i A s il
A SRR AR, HARE],  HEECE A A AR

16.1.2 ISR FISREE

P0.2/p3.7/P3.6 | -
TIx 0 from GPIO 0 ST %
P1.4/P1.6/P2. 1
S Y i nen o], [ TR
HALLSEL an o

P 16-5 Hi A\ A5 5 8 BARAT: S 2]

TIM1_CR3 ZFfE#1 TATIS #E#H ANIEK B b it & GPIO, HA' CMP_CR1 FF#:11)
HALLSEL ##% GPIO kJ5i T (P1.4/P1.6/P2.1) i&# (P0.2/P3.7/P3.6), HiAN¥E TIM1_CR3 %
A3 INM AR SR TR A S8 DY, AR5 W B CMP_CR3 27 8%11) SAMSEL 1 £ /2 75 K Af «

16.1.2.1 il

O e e e R Ry
INMx 00 01
Before filter
After filter
- 8clk
K] 16-6 JE AR 7
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JEP BRI TIM1_CR2 a7 f7 43 1) Tlx AL FEIERRIK 58y 8/32/64 I A W fy A g /s o (g
TEBIIRE, IEPJE IS T & IR AT S 5 KB SR 8~9/32~33/64~65 I i 1 .

16.1.2.2 ¥
delaytime delaytime
| |
PWM output | | | |
I
PWM of CMP | I Itottdelay | |
! 18()FFD|
PWM ON Sampling interval | I _>_=(_
i
CSOND CSOND |

K] 16-7 PWM ON KA,

delaytime delaytime
' |
PWM output | : ! |
|
PWM of CMP I I |Toffdc |
! | _)?E?FFDl
PWM OFF Sampling interval I —4—,
>——€
CSOND CSOND !

K| 16-8 PWM OFF K FERE

£ BLDC 77 i T, TI2/TIM/TIO0 S KUE T Eieas, BT LU it oA mT RS2 210 4h
FIIKZh % MOS JFRMIF4, MIM#EHE PWM E S M TS, B CMP_CR3 ZF1Fi
SAMSEL A& FRAEAR L, B CMP_SAMR #1724 1) CSOFFD A1 CSOND i ¥5 KAE [X ] .

PWM %yt S i 31 LB 88 LA X T PWM B EHAFEAEIR, FEZ LU R R M. IK3)
HLELAIAR/DN, mos MITFIGHRE, HRMNIER IR U E . W B CSOFFD i b #s T-Hh M X,
offdelay=CSOND-CSOFFD #& % kb4 % CMP0,CMP1,CMP2 ZEiR 5 b A [ i [i]

fl: PWM %t B L8 (BB 2us, THRBE N 1ps, WA E

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

INE PWM % B LLAC SR 0 ZE IR T3 ¥ B CMP_CR3 2777 42 1) SAMSEL=00 4% 11 L 45 % R

Thik, #E CMP_CR3 7if7#%) CMPSEL % it b th ik 3s A LB, HihE PWM % R EL 2,
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Tl B UL EE BB B, IR PWM i A B2 B L 2 TR A8 3R
MEFRELRTT%: PLERTE, W R T PP 5.

%

16.1.3 SIS MEEH

TIO0 )

TI1 EDGE PDIF
12 DETECTOR
TS TN

cST ] A
==y

OPE |
BDR1/2/3
/4/5/6/7

P 16-9 £ B fer I J BEAR ]

A7 BRI FH AR 4 TIM1_DBR1/2/3/4/5/617 %5 1% 5 1f) CPE ¥ &M AN KA W, M A
(TI2ITI/TIO) KRRk, BRI 4 . HPiRYE TIM1_CR4 Z41E%s) CST HPRA T
SEXTRL TIM1_DBRA/2/3/4/5/6/7 27 4% %4 1) CPE 4%k

CPE 000 001 100 111 <
TI2(W) \ B
TIL(V) \ L
T10(U) \ \ [T

position f f f f f
detect
K (UMLETHEVRTI | PR R A T | MO

] 16-10 o7 B A 7 &
TIM1_DBR1/2/3/4/5/6/7 71741 CPE #sE f N HIA B W T

% 16-2 AN[F TIM1_DBR1/2/3/4/5/6/7[TACPE] F KA 2 Hs

CPE Eiipu CPE Eii34)
000 | 0O 100 | A5 U AH BT, U AHRS B Lh s 2318 B
001 | K& U AH EFFAS, U AT ELEcaefdife | 101 | AW W AR BTV, W AR AR 84 g

010 | K& W AH R RIS, WA LB 2S48 | 110 | AW VA R, VAR LA s d fE
011 | AWV AH BT, VAEX B LA s fdihe | 111 | A Il =AEXUHS, =A% N L e fdi e
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16.1.4 EANFSEH
0PS
TIM1 CR4 |wr signal
) 00 DBR1/2/3
@ﬁmutwmmut“ R 4/5/6/7
s S R | o) -
PDIT 0 ST
111 DRV CMR

16-11 5 A\IFHER

BN FEHEERYE TIM1_CRO /2851 OPS R FH =4 k5, SN FHEM 4G, SN
e R rbRic WTIF B 1, [0 TIM1_CR4 #7431 CST 7£ 001~110, CST & Hzahin—, Xf
N ) TIM1_DBR1/2/3/4/5/6/7 254743 i1t 4= %1 ¥ DRV_CMR.

16.1.5 Timer1 Hlf

Timer 5 6 > WriE K-

W JERGE N AR b

W T AR R

SPNRS Tl

A7 AN o 7

Pt WL SR 4 TR R

ADC e il v 1y

BC & TIMA_IER X B2 F) o W7 A5 BE A7 7T ASE %ok 2 ) o BT 5K
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FU6812x2 61x2_62

BOIF
BOIE

ROIF
ROIE

WTIF

timl intr

WT'IE

PDIF
PDIE

BDIF
BDIE

ADIF
ADIE

LLrYy
R

K 16-12 TIMER1 H i

16.2 BLDC A iRF

EFxt BLDC J7 M A, Timer1 FC & Lb 4 #8 Al Driver £ BLAT 401 F Mg
H B0 60 kR SRt ), ok it E) mp g v

MR BIALEAE S, T A SR

H BB, BITESRim R, B AR TAE

H Bic 3 WAL B A5 5 B AH I a), - HL B 3hAd

%% CMP_CR2 #i474%f) CMPO_SEL, [ 3%l L4 0

A ¥E %5 54 PWM ON/OFF Rk, 155 kFuk

2% DRV_CMR apf74%, Hzhizhl 3 48 6 i PWM i th

BLDC Jii i Z AN, SEIr oAk EEIHEEF S E R 30 F#AH, FHpiTie b
oA (T10PS =01).
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UBIBR %
FU6812x2 61x2 62
16.2.1 BLDC 97554248
RAL IRA2 RS IRZ4 IRASS IRA6 AL
(CST=001) (CST=010) (CST=011) ST=100) (CST=101) (CST=110) (CST=001)
TIM1 1 TIM1_DBR2 TIM1_DBR3 TIMINDBR4 TIM1_DBR5 TIM1_DBR6 TIM1 1
WA E B
IR SN

16-13 BLDC 755 #eAH

TIM1_CR4 #7851 CST &2 #APIRASHL, HAvRES 0 ATt <ci; RE7THTHEEN, W
SEHLRZE, FIEHL, TENL, BEIEINEE: IRES 1~6 [T N e, StiE, RE&ESEBN
1,

ARZS A~7 XA TIM1_DBRA~7 #4788, MEANFHEMRA, HarRASMME TIM1_DBRx 2
3 E 5] DRV_CMR %1728 CMP_CR2 % {7#:ff) CMPO_SEL.
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P EBER FU6812x2 61x2 62

16.2.2 BLDC B IL{E/EIE

I fE BEFF BTBOTE

602 38 e AH RF 7] (BARR) , s 5 1
HAl 5, ARI6 0 A VAT I £id F
R g AR U

€

60 e AHF ], BCNTR, ek
J&i H Zh 47 BIBCCRAIBCOR,
BCNTREL H7 MOTH4k

e
W I

BT AR
A] R A A
&), dEALE
T E ik,
RCENE —, RONTR |
SRR ] ot

CHO i ‘ G
R, I | T
HEIR, 4 :

RS R T

ZERARR, [Ffif
RCENEL -,
RNOREE L BRI RONTR LR, i CED
‘ » Gd% 1D [ESCUNGIEE SCDN
| ATEBETPMTPDIE  mIEERERITWIIE/ROIE

RONTR Ly S, B30 B4 R,
RCENVE %, 4 #4015 2540 2 RARR;
AT{# B WTBDIE /RO TE

K] 16-14 BLDC (1) T/ 5 3

16.2.2.1 60 EE#

TIM1__BCCR & A7 8 A E—kI 60 fE, #H TIM1_CR2 277 2% 1) BRS=0 AH X A 2 8] )
I TE] 2y 60 f%, B BRS=1 kil Bid % s 2 AR I [R] 2 60 FE .

TIM1_BCOR 7728 NG5 1) 60 FE, B 60 FESkHE. & TIM1_CRO Zif7#%1) CFLT nli%
PEHT 1/2/4/18 4 TIM1__BCCR “F-¥JJ5 53] TIM1_BCOR.

BLDC i 60 JEH:1E TIM1_BCOR SRR BEM M 1255 zep ZI4AH 1 A FE RN 5 i 6
A
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16.2.2.2 #%4H

HAHENE NI P34, 58 TIM1_CR1 ai /74511 TIOPS k£ 4uAH J5:, Hr T1OPS=00 £
HT A3, T1I0PS==01 £ T & Azh#Ad, T10PS==10 £ [l T-H &4,

Bl G, TIM1 22 B3hHAT W T #R4E:

1. ¥4H01 TIM1__BCNTR 7% TIM1__BCCR, TIM1__BCCR JEH R %

TIM1_BCOR, f{f24 60 EHL#E{E
2. TIM1_BCNTR F#Hi M 0 FFihit#k
3. JFHASERUBERG BRI E TIM1__RARR, [HRF RCEN & 1, TIM1__RCNTR JT
GRA A

4. {1 TIM1_CR4 %7851 CST b TIRE 1~6, CST & HANVIIRE] F—IRA

A7 A 5 NI 7 e b TAWTIF RO 20 i 8 F 3 - i TIROIF

o

16.2.2.3 60 EiRli&E

AL AR FL B I, — e Al 2 510 30 e A7 R el A il 215 28 45, (RanfE#eti 2 J5 60
PEZ WERE A AN B 2 05, — M Eunf A . 1% B TIM1_CRO 3 {74511 FORC=1 fii & 60 J& i
HlHAH LI RE, HEBAHZ G 60 FEZ WHSEA Rl 200t 2 5, SR Rl HeA,  [R]nF EEA g i 2% E
o Arid BOIF B 1 (yE: FORC=1, fE#H M5 60 xR A T F A, N4
TIM1__BCNTR>TIM1__BARR, BOIF A& E 1), #% & TIM1_CRO % 7 41 FORC=0, 4
TIM1__BCNTR>TIM1__BARR, #ilfifxic BOIF & 1, TIM1__BCNTR 4k4:i14, A2 EH3 0,
TR R 3 T ) A s s 2% ks rP KT AR ] BOIF A B A A W ic PDIF #E4T F 304

16.2.2.4 LET R

FEHAMZ G, BT JEORI FIEAH A &S A, BRI ZAH ) FUR B B 5 2 B — A R 3
HIPRECE L, SRS, U S BRI DA 2 5F i St 18] P 1 A 7 2 i o 0
5T, DAREER AR EHRE S SR AR I . SERBERE A, A Bl SR 4 R T Wibric BDIF.

FELLUBRRINT N, TIM OREF ERBUE BB BT B, 8RR A5, TIMA SRR
TR, R A S BRI GE dN [E) N TSR TR, SRR A AR 1 B A T S E
Ja RS B — B SRR A, BT AR AR R T T SRR B N 1R] 4
NN CIPNS RSN R

S BERN [AEE TIM1_CR1 #7748 BSEL i E, Ax: B E=BSEL/128%60.
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16.2.2.5 zcp EHHERIAE (GERINE)

BT 45 R 5 BRI B3 2 s X TR o 2 R X 8], G SRR I B ik s TR S — B
AENS L, WS BR 4 R 2 5 B 0 DX T35 i 2 A X (a) o 7 B A S fF i, 1
H AR —ANE AUl i . 243 5 Rl DX TR R I B R ok vy, il SR X TR 50, 2
JE PR WA TR BT U P R AR AR IS H, IR — MR W N RIS % 5

FEIE R X Al R N B zep CRIAZ B AN AT, BEAFRYE BB zop B AH VI 8] 5 2)
TIM1_RCNTR ZEATHI, HiHN a5, M E s, 7425 A rikibsic WTIF.

zep FHAH R L TIM1_CR2 27 /788 ) CSEL % &, A3 Al ffi=CSEL/128*60

16.2.2.6 ZiREPRTE
%% 30.1.1.2.

16.2.3 BLDC R9iEiztE%

O SR DU A i

1. @it GPO7 sk WoR s E 5

2. @it GPO1 seif EoR TIM IR AS

3. B SPIARARK TIMA A SCa47- 88 R E /N I 3%

16.2.3.1 EbBESiEit

#E CMP_CR3 %717 241 CMPSEL ¥ BLDC #H3<ff] CMP0/1/2_OUT )45 Hiliid GPO7 i
Mg, A CMPO/1/2_OUT & I 8 B RAE 5 1 E i 45 R
& & CMP_CR3 #7 £+ () DBGSEL=11B, n] % Lt F s R A X [alid it GPO1 i i, WIRES
#16.1.2.2, ¥H CMP_CR3 %7251 SAMSEL 3£ L 83 (KAL), Xt GPO1 #i il R & .
7 16-3 SAMSEL 3% L5 25 1) R A X ] 5 GPO1 4 H6f % &

SAMSEL RAEX ] GPO1 &7~
00 7E on il of f ¥IRFE, B LR RAETT S 18 51 HLF
01 WAE of f SKAE, M4 CMP_SAMR %EiR RAETIF PWM of £ SRAF X [A]
10 WAE on SBkE, HHE CMP_SAMR ZE3R REETT 3 PWM on SRAE X [H]
11 7F on Ml of f YRAE, RIE CMP_SAMR FEIRKAEFF 5 PWM off+on SEFEIX [H]

B 2R RFEX (3], CMPO/1/2_OUT HIH A —AME 5 AR UVW S ) — A S, @R
BN, T CMP_SAMR Zif74%, Ff L # RAE X [A)Y67E UVW XN T PWM X [E N (%
LA 2SR AR ), W CMPO/1/2_OUT £ & 744 5K .
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P EBER FU6812x2 61x2 62

v P (A E5 5) [ | |
PWM (MOS 3% 5% UVWAH) [ ] | |
BEMFi % 55

LU 2% (W5 5) S D TNUGHE N e
X o . | | BEMFi % 44 o
LA 28 (B S, UL I I —
PWM ONASE U [X (8] LH R L SR T ~
| BEMFIEE | |

PLe s CRAE )G, RO | : £ I I

K 16-15 bk iR
16.2.3.2 S R SiatERiS

L35 Al X W) RIS 3B 45 AH [X 8] 54 F 0 I &% RCNTR #EAT1H4, BRIkl i@id SPI il
RCNTR MBI B 7R A o
i GPO1 ¥ TIM1 SERPIRZASBoR, BCA UVW TSR AL AT DAS R SR Rl X 1), 2545
XA, SER AR XA

A
RCNTR
| |
| |
| |
| |
| |
R Z % i >
L sk i % awurﬁr‘ TR A X ] }‘ SRR I N SR X ir‘ SER HIX (] -
A WE A AH juR=g=y
GPO1
K 16-16 15° Z:yfibiwi s 30° ZEiRHeAH ) RCNTR/GPOL &
16.3 ADC F=4HBISS

HHAKXKAB, Hf K. &% A: ADC RETHEMHIE; B: ADC RESTHIIHIE.
BANKAER S, BIP LGS

7 16-4 TIM1_DBR112/3/4/5/6/7[TICPE]5 K. A 1B [fj5¢ &

CPE Epu
000 ANKFE
001 A=W,B=U,K=TIM1_KR
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U=USH= 3% FU6812x2 61x2 62

CPE iR

010 A=U,B=W,K=TIM1_KF
011 A=U,B=V,K=TIM1_KR
100 A=V,B=U,K=TIM1_KF
101 A=V,B=W,K=TIM1_KR
110 A=W,B=V,K=TIM1_KF
111 TR E

ADC SR H R AL s RAEE 5 —FF, AT E7E PWM ON/OFF RAf. v T Btk ADC Kt
BTHT 4, %E TIM1_CR3 a {23451 AFL it & ADC #AR{E 5 2/4 RIS .

ADC #Af A1 EL A B (1 HAf i B A —FE . ADC Al RiE, WEARKAKK, HHA
RIS BT LR ANF AL E . %E K=TIM1_KR =TIM1_KF = 0.5, W% S&1% 5N zcp.
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16.4 Timer1 S8

16.4.1 TIM1_CRO (0x4068)

L 7 6 | 5 4 3 | 2 1 0
R T1RWEN T1CFLT T1FORC T10PS T1BCEN T1RCEN
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
[0A B ik
FEFRVETIML CROKY, RWENAAZR'E 1, TIRCENA fg's
LT TIRVEN | b i 1 R 0
e AH I8 P B
XA H IS 8] 25 ) 1 60 ) 3 1
00: 1/MHAH T [A]
[6:5] TICFLT Ols AN 11
10: AN AR (8] F 35
11: 8 AfRT [a]F 35
605 5 il I hHeAH A A
9 AH 5 60 5 PN A RN Bk 2 0, AR SRS A . 29605 PRSI B 2 T,
BI{ETIM]  BCNTRAEEIETIML  BARR, RS fthAS 2 i shi| 46k
4] TLFORC VE: RAITIFORC=0, EPfHTIM1 BCONTRAEITIMI  BARR, TIM1 BCNTR4kZ:it
B, Ao NOFFURTHEL, A 2 5 i) 4]
0: A
1: ffife
im0 ok
X Eef7 TR BETIML DBRx 271728 5 ADRV CMRZFFEs L iy =, Bl 5 NI
HA/He A
00: AXTUPDE 18 5 TIM1_CRAfh & Attt (M T L7 a5
'3:2] T10PS gam&iﬁ%ﬁ%ﬁ?ﬁﬁwmﬁwmiﬁﬁﬁﬁﬁ%ﬁ(i%ﬁ?%@ﬁ
10: o7 BRI N flok b A dm (R BRI TH BT BRADCTH 545 Al kA%
L]
11: 1640 F 45 e B i FH - A s 1) 1 B 7 3 i o 5 5 i AADC T 55 25 SR i
RAEH
YN R S bl i
[1] TIBCEN | 0: 2%iFit%c2%
1: flEgEiH-Hoas
HEHE M SRR e R
WAL 5 S RWEN N LA REERVETIRCEN, R84 (47 4G 00 I 1) 0 5 N 3 A )
[0] TIRCEN | HZMERETIRCEN, MEHF e 8774 Lk F MG, TIRCENAEAEEO.
0: ZE1LHHes
1: fHERETEas

16.4.2 TIM1_CR1

(0x4069)

[ & |

7

6 | 5 4 3 2 1 0
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e BERR FU6812x2_61x2_62
2R T1BAPE BSEL

Bt} R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0

B | &% b

TIM1  BARR [ 3% #5 4 i

fEREJG, FEAN T I8 RN A7 B A I S A B 5 NI P A R AL, K605 2
[7] TIBAPE | #EHAZETIMI  BARRZ A7 2% . (TG IAS 2z phsf 5 1] 60 & 45 AH D

0: Affige

1: fiige

JF il 0 A 3

WeAH I BE ML A B CFTE]D, 75 bR SR IR X BT TR 5L, AR A\ 9%
A3 BERUAE = BSEL/128%60

VE: MR N0, TEBSELXE N1

[(6:0] BSEL

16.4.3 TIM1_CR2 (0x406A)

Az 7 6 | 5 | 4 | 3 | 2 | 1 | o
R T1BRS CSEL
Byt R/W R/W R/W R/W R/W R/W R/W R/W
Al 0 0 0 0 0 0 0 0
[0A 2 FKR ik

FEAR S ) g8 AT IR FR

[7] T1BRS 0: HANKFENA60EE i H =6 G ®wE)
1: PLERMEAL (ADCIIEEALL)

oA 1 BT I

AL BRI N AR S5, SEIR CSELSS B (1) B J e A

3 #eAH A EE=CSEL/128%60

VE: WA RE N0, T CSELE N1

[6:0] CSEL

16.4.4 TIM1_CR3 (0x406B)

VA 7 6 | 5 | 4 3 | 2 1 | o0
AR T1AFL T1PSC T1TIS T1INM
KA R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 1 0 0
fr 2R b

ADC SKFE H i B 45 B eI
(7] TIAFL | 0: 4 WRyUEM:

1: 20k

SE I 2 A o) A ¢

T A FH T XIMCURS B 34T N3 A Sy 2 2 5 Wl s R 38K 7 B 2 A0 T2 8, I
BEMCUIN 4 ~424MHz (41. 67ns)

[6:4] T1PSC

000:0x1 (24MHz) 001:0x2 (12MHz)
010:0x4 (6MHz) 011:0x8 (3MHz)
100:0x10 (1. 5MHz) 101:0x20 (750kHz)
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110:0x40 (375kHz) 111:0x80 (187.5kHz)

HINTJE (TIO/TIL/TI2) %4%

TIML XF RE BRI A N VR BEAT IR . SREEA = A r BAG IS 6] o A7 25 m L 2%
Fi4e CMP_ SR [¥) CMPO/1/2 OUT A1 CMPO/1/2 IF 455

[3:2] TITIS | 00: GPIO fE N%m A, H A iR#E CMP_CRI[7]iE#E (P1.4/P1.6/P2.1) ibi&
(P0. 2/P3.7/P3.6), CMP SR f45 5@ GPTO f=4:

01: LhA#s (CMPO/CMP1/CMP2) % /E A N, CMP_SR fr&h Sl Cvp /=4
1x: fREDL
HINTIO/TIL/TI2ME 5 Bk Fa e, MM s K SE /N T8 el W S IEkR .
R BEMCUIR 4 2 24MHz (41. 67ns)

00: ANuEM

01: 8/AVEHEFEME, 8 x 41.67ns

10: 32EFEh AR, 32 x 41.67ns

11: 64NETEPE I, 64 x 41.67ns

[1:0] T1INM

16.4.5 TIM1_CR4 (0x406C)

o 7 | 6 | 5 4 3 2 | 1 | o
£ RSV T1CST
KA - - - - - R/W R/W R/W
SAME - - - - - 0 0 0
fir G2 ik
[7:3] RSV TRE

HAPIREHL

RENUAEA [F FPRZS 20 BEA R I CPERMICMR (TIM1_DBRx );

HCSTIEO0I~11 LIRAS, timerl 4y H B LLELR0/ 1/ 2101 68, MRIEHT RORAS
fRICPE R E LB 2R A I O
HCSTEOOI~T10MRAS, &7E 5 NI P S R i S8 3 n—

[2:0] T1CST #* 16-5 TIM1_CR4[T1CST]5 TIM1_DBRx [IX} IR 5
CST TIM1_DBRx CST TIM1_DBRx
000 0 100 TIM1 DBR4
001 TIM1 DBRI1 101 TIM1 DBR5
010 TIM1 DBR2 110 TIM1 DBR6
011 TIM1 DBR3 111 TIM1 DBR7

16.4.6 TIM1_IER (0x406D)

AL 7 6 5 4 3 2 1 0

L T1UPD TIMAME T1ADIE T1BOIE TIROIE TIWTIE T1PDIE T1BDIE

Eayit) 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 ZR ik

7] TLUPD 20PS = 00, ZKMEXTUPDS Uik $da b . e R 5 AT e, 5154 H 3
750,

(6] TIMAME | TR fdi g
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{ERESG, A I #% A0 8 % I 284 A I e i 48 . BARH A
FEA E I 25 FIBCNTRAN - FH TIBRS#%411350, FHBCNTR_E %8 44750,
AT I A 48 BERCENAN TS B Bl RE AN A 1L, Il ik B4

HHE I A3 IRCNTRATH0 A HHRCNTR L4 #4750
HHGEM SR AIRARRAN B8l W, BB RAE
0: FEIEFENIE, BRI ATVRESE B Sh

1. BT A

[5]

T1ADIE

ADCHS I Hh Wi 5 it
0: 2% 1EADCHK: I o b7
1: {5 READCHS M o by

[4]

T1BOIE

LA E I bt P kT g
0: ZE1E By
1: fRE L ik

[3]

TIROIE

HPUE I A L P s
0: £ E H e 4% bt v by
1: A HE I 2 3 T

[2]

TIWTIE

HONIN e rh T g
0: ZEIES5 NI Fr by
1: AERES NIy i

[1]

T1PDIE

Aoz LA N v B
0: ZE1EAr B AN A i
12 AR A A U 7

[0]

T1BDIE

P i 45 R P T e
0: ZEIEHE i
1: fHE ELB ik

16.4.7 TIM1_SR (0x406E)

r G 5 4 3 2 1 0
SR RSV T1ADIF T1BOIF T1ROIF TIWTIF T1PDIF T1BDIF
et - - R/WO R/WO R/WO R/WO R/WO R/WO
SAE - - 0 0 0 0 0 0
(A ZR i34
[7:6] RSV 1784

ADCAS I HH W i
5] T1ADIF PR AL A R ZA R E . e R EEO.

0: LHMFRE;

Lo A BRI AR R A

FEA eI 8% L3 bR i

LA ER B BB, HTIML BONTRAFAZ A IMME S5 TIMI  BARRZF AT 28 11

FLic ULy, BpkAd: Edsdft. B TIMI CRO[TIFORC]=1, TIMI BCNTR{%
(4] T1BOIF 0, 7MTIMI BCNTRZkKZ:H%k. %A B, & HhRAEo.

VE: IR EAE i EBRTIML BONTR, A LAZETIMI CR2[T1BRS]=0F} 5 UPDEL

FTIML CR4

0: JToHfFRAE;

1: iR
(3] TIROIF | HEE Em 48 b Widsid
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ME IR TS P, C4TIML RONTRZ AR EIMESTIML RARRZ 722 (1H
FLi UL, BUkA: Fys=f:, TIML  RCNTRIEO, %47 mfEfEE 1, '©hsi
750,

0: THEMRAE,

1: R RA

(2]

TIWTIF

5N FF AR WrbRad
4TIMI_DBRH/TIMI_DBRLZAAF#5AL5iEITIML_DRH/TIM1_DRLZFA7 2%, %47 H A
fFE1, BHREMAE0.

e MOPS=00t, HAXMWIIFE1, <=5 NFffk.

0: THEMRE;

1: BB P RA.

[1]

T1PDIF

57 B AGI F IBTA i

GO (T12,TI1, TI0) 5 4RPIRASTIMI CRA[CSTI XM AITIMI DBRx [CPE] UL
BC IS P2 A A B A A rh W . %A AR E 1. RS0,

0: LHEMRAE;

L. BRI R A

(0]

T1BDIF

T W B R T T b
WA TF SRS ], RS PR L, 2 e 0.
0: TR

L WERE.

16.4.8 TIM1_BCOR (0x4070, 0x4071)

TIM1_BCORH (0x4070)

AL 5 | 14 | 13 | 12 | 11 | 10 | 9 | 8
R TIM1 BCOR[15:8]
HAY 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
TIMI BCORL (0x4071)
(A 7 | e | 5 | 4 [ 3 | 2 | 1 | o
R TIML BCOR[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
(A B iR
Fl PRI AR s o) 2 T B AR e
TIM1__BCCR JE¥ 5 {E, BRI 60 & 3EuE(E
T P HIUAAL 60 FEFEUEMNS, T RIS HI4A4L TIM1  BCCR A1 TIM1 _BCOR. At
B TIM1__BCCREY, HEEK 60 B SEME(E S 1#E TIML__BCCREPA] . M TIM1_BCOR
[15:0] | TIM1 BCOR | B}, SE4&MBan T #if:

T1CFLT=00, 60 J&¥ R:ii{A;

T1CFLT=01, 60 FFHEuE(E/2;
T1CFLT=10, 60 FFHEuE(E/4;
TICFLT=11, 60 JF}:HE{t/s.

16.4.9 TIM1_DBRX (x=1 ~ 7)(0x4074+2*x, 0x4075+2*x)

TIM1_DBRXx (x=1 ~ 7)4 BI% R CST=1/2/3/4/5/6 I (f1%e# . Fi LA TIM1_DBR1 Hyfi A28
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TIM1_DBRx #1728

TIML DBRIH (0x4074)
VA 15 14 [ 13 | 12 11 10 9 8
LR RSV T1CPE T1WHP TIWLP T1VHP TIVLP
K - R/W R/W R/W R/W R/W R/W R/W
=X DA - 0 0 0 0 0 0 0
TIM1 DBRIL (0x4075)
L 7 6 5 4 3 2 1 0
K T1UHP T1ULP T1WHE TIWLE T1VHE TIVLE T1UHE T1ULE
St R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
A B ik
[15] RSV {RH
TTO/TI1/TI2% NI B PEFN U3 2% 4 R IR 5
(14:12] TLCPE Xy F I B A ARG I FH 0 A NS PRI e Rt R L B A e, A B AS I
' PR 1 72 B3 A 0 NI AR 1 SR ik %
Z25CMP/GPTOA B A I S AR 16-2
WAH B i e
[11] TIWHP | 0: EiHFAR
1: (KH- A
WAH T B H A
[10] TIWLP | 0: EiH-FAR
L: ARH-FA
VAH % A B
[9] TIVHP | 0: F&H AR
1: RHEFA R
VAR Mg H B
[8] TIVLP | 0: F&H AR
1: RHEFA R
UAH 7% i 4 B
[7] TIUHP | 0: F&H AR
L: ARH-FA
UFH T Hr%n i A
[6] TIULP | 0: FHFAR
1: RHEFAE
WAH _E v H A B
0: XM-—25 1L
B TIVHE ) e s pis it
vE: HJWLEFIWHERIR 91, WAH bR M Bk, [R5t B 3hid AEX
WAH ™ Mt A e
0: X251k
N L Oty sy
E: YWLEAIWHERIR AL, WAH B RARE AN, R E 3h36 ABEIX
VAH b g H A R
0: XP-—251b%mH
(31 TIVHE ) Se s et
E: MVLEAIVHE[EI AL, VA B AR EAMa . R E 3h3E ABEIX
VA Hrdn 4 B
e I et
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L JFJa ——fa gk
M AVLEAIVHERI 91, VAR E SRR AM Y, A B Sii A SEX .
UAH LA dm A6 g
0: JRMI-——ZE 15t
s JFJa ——fa g ke
ME: SULEATUHERJIS 91, UAH B SRR EAM Y, R B Sii A .
UAH T A A6 i
0: KMI-——ZE 15t
1 T A ——fd AEdan
. HULEAIUHE[EI 91, UAH B MR B M, [ S B 3his ASEX .

[1] T1UHE

(0] T1ULE

16.4.10 TIM1_BCNTR (0x4082, 0x4083)

TIML BCNTRH (0x4082)
fir 5 | 14 | 13 | 12 | 11 | 1w [ 9 [ 8
SR TIMI BCNTRH[15:8]
FA R/W R/W R/W R/W R/W R/W R/W R/W
= AE 0 0 0 0 0 0 0 0
TIM1 BCNTRL (0x4083) [7:0]
fir T | e | 5 | 4 | 3 | 2 | 1 | o
R TIML BCNTRL
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
(VA b4 ik
TIML BC FEARERT A THEUE, I T60 5 e Am A (8] i -4k
[15:0] = vE: TIMI_ BCNTR RAR#ETIMI CR2[T1BRSIKikFE A7 . TIMI BCNTR E#EAS
22§iTIML  BCNTREE #ri1 4L,

16.4.11 TIM1_BCCR (0x4084, 0x4085)

TIML BCCRH (0x4084)
AL 5 | 14 | 138 | 12 [ 1 | 10 | 9 | 8
4K TIML BCCR[15:8]

ER] 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 BCCRL (0x4085)

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

s TIM1 BCCR[7:0]
A 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 ik
TIML BC ﬁﬁ%?%ﬁ%ﬁﬁﬁ ‘
[15:0] R | DEEASER SRR E RIS SN PR A SR RS AL RT T
17 ZEBCCRAF 1728 -
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16.4.12 TIM1_BARR (0x4086, 0x4087)

TIML_ BARRH (0x4086)
Az 15 4 | 13 | 12 | 1 | 10 | 9 [ 8
R TIMI_ BARR[15:8]

P 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
TIML_ BARRL (0x4087)

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

R TIM1_ BARR[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
HhifA 0 0 0 0 0 0 0 0
fir B ik
TIML BA %ﬁ%ﬁ%%ﬁ@%ﬁ@
[15:0] KR E%ﬁiﬁ%%ﬁﬁ@%%mm%ﬁ%%ﬁ,Wﬁiiﬁ*%,ﬁﬁﬁﬁ%%
50

16.4.13 TIM1_RARR (0x4088, 0x4089)

TIM1 RARRH (0x4088)
AL 15 4 | 138 | 12 [ 1 | 10 | 9 | 8
R TIMI RARR[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
=EDKEN 0 0 0 0 0 0 0 0
TIMI RARRL (0x4089)

e 7 6 | 5 [ 4 | 3 | =2 | 1 | o

ZFR TIMI RARR[7:0]
Syt R/W R/W R/W R/W R/W R/W R/W R/W
=X DAIEN 0 0 0 0 0 0 0 0
(A R EiipuY
TNl RA Eﬁ%ﬁ%%ﬁ%%ﬁﬁ ‘
[15:0] RR Eéﬁ%ﬁ%%ﬁﬁﬁ%%mm%ﬁ%mﬁ,wﬁikﬁ¢%,ﬁﬁﬁﬁ%%
150

16.4.14 TIM1__RCNTR (0x408A, 0x408B)

TIMI_RCNTRH (0x408A)
[0A 15 14 13 | 12 | 1 10 9 8
R TIMI_ RCNTR[15:8]
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
TIML RCNTRL (0x408B)
[0A 7 6 5 | 4 | 3 2 1 0
S FR TIM1 RCNTR[7:0]
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K R/W R/W R/W R/W R/W R/W R/W R/W
=X DAL 0 0 0 0 0 0 0 0
YA ZHR ik
50 | TR R B, AR NN A Zop SR T
16.4.15 TIM1__ITRIP (0x4098, 0x4099)
TIM1 ITRIPH (0x4098)
fir 15 4 | 13 | 12 | 1 | 10 9 8
SR TIM1__ITRIP[15:8]
eyt R R R R R R R
SAH 0 0 0 0 0 0 0 0
TIMI _ITRIPL (0x4099)
hr 7 6 5 | 4 | 3 | 2 1 0
2 TIMI ITRIP[7:0]
Byt R R R R R R
SAH 0 0 0 0 0 0 0 0
YA B Eiip
ML 11 FEN AT i A RELR HLAR
[15:0] RIP TR AZ AR o REZR FARE R, SRV G (kM A, BRIAADCIE &4
BUYETEE (0, 32767)
16.4.16 TIM1__UCOP (0x408C, 0x408D)
TIM1__UCOPH (0x408C)
AL 15 4 | 13 | 12 [ 1 | 10 | 9 | 8
2 TIML UCOPH[15:8]

A 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
TIM1__UCOPL (0x408D)

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

LR TIM1 UCOP[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
AL B iR
ns:0) | | S
16.4.17 TIM1__UFLP (0x408E, 0x408F)
TIM1 UFLPH (0x408E)
[0A 15 4 | 13 | 12 [ 1 | 10 9 8
ZFR TIM1 UFLP[15:8]
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K R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
TIMI UFLPL (0x408F)
i 7 6 | 5 | 4 | 3 | 2 [ 1 | o
ZFR TIM1__UFLP[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
AL B ik
[15:0] TIM1 UF | B25HER BT
LP
16.4.18 TIM1_URES (0x4090, 0x4091)
TIMI URESH (0x4090)
fr 15 4 | 13 | 12 | un | 10 | 9 | 8
2 TIM1I URES[15:8]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
TIMI URESL (0x4091)
fir 7 6 | 5 | 4 | 3 [ 2 [ 1 | o
2 TIML URES[7:0]
A 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
VA B i
[15:0] TIM;:;UR R TR
16.4.19 TIM1__UIGN (0x4092, 0x4093)
TIMI  UIGNH (0x4092)
fir 15 4 | 138 | 12 [ un | 1w | 9 | 8
LR TIM1 UIGN[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
TIML UIGNL (0x4093)
fir 7 6 | 5 | 4 | 3 | 2 | 1 | o

A FK TIM1 _UIGN[7:0]
He 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] TIMI_ UI | ‘SIEAHR) 208 H T
' GN M SE A RS TTIML UIGN, SS@tHEEES
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16.4.20 TIM1_KF (0x4094, 0x4095)

TIML KFH (0x4094)

Az 15 | 14 13 | 12 | 1 10 9 8
ZFR TIML KF[15:8]

KA R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
TIMI KFL (0x4095)

Az T | s 5 | 4 | 3 2 1 0

2 TIML KF[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

YA ZHR iR
[15:0] | TIML KF | TREUSII 2%

16.4.21 TIM1_KR (0x4096, 0x4097)
TIML KRH (0x4096)

fir 15 | 14 13 | 12 | 1u 10 9 8
2 TIM1 KR[15:8]

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
TIMI  KRL (0x4097)

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

2 TIML KR[7:0]

A R/W R/W R/W R/W R/W R/W R/W R/W
HEAiE 0 0 0 0 0 0 0 0

[0A 2 FKR ik
[15:0] | TIML KR | FHRMIERE

16.4.22 EXTO (0x40f0)

A T | 6 5 4 3 2 1 0
4R RSV FAEN MOEMD2 TlCSMfM CHP IXIOfP TIM4 CT | EXTO P11
Byt - - R/W R/W R/W R/W R/W R/W
LR A (=N - - 0 0 0 0 0 0

fr 2R b
[7:6] RSV PR ¥

{HREJGCMP_ SAMRY™ K4f
(5] FAEN 0: AMifige
1: ffige
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MOEIZ 8 BRIt [ 10ps R4 A7 45 i (FRMOEMDIC & 1X)
(4] MOEMD2 | 0: Afdife

1: f#gE

J7 VRS FHADC S BILEE 7 e il 1 e

(3] TICOM_MD | 0: ANHERE, A FADCSZEL B i S2im

1: ffigE, £ FHADCIIAFliLm (FETIML_CR1[BSEL] 2 1D
L ds i ThRE e &

[2] CMPX0 P11 | 0: PO7

1: P11

DBG/TIMEATLREH:H

[1] TIM4 CT | 0: POl

1: P06

P11 INTOfHigE

(0] EXTO P11 | 0: Af#ifg

1: fHRE
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17 TIM2
17.1 TIM2 $&{EisBE

TIM2 A T Fh s X .

AR R PWM S e

W ARG AR PWM B SRR SEm ), TS5 PWM S E

B TR R A E 1) PWM A K 75 A I (8]

B QEP&RSD #x: 1E52 9wt a5 &M U

TIM2 3= ZLAL4E:

W 3 A7) GRS S AT B K T B AT 0
W16 frf BTSRRGS0

B 16 frfE B RO TS, AT RO QEP&RSD B, THEUIN BRI

HMEREINAG 5 1A R

B N YE AR R
bRl EER

SalUTE e ogsa

17.1.1 AfddzihlE

o AL PWM

I ) 2 7 AR S ASE I SR R TR B, e T PRSI T RO BladE AT 0 A T AEs A
—ANi 3 LA A7 A PSC 1) 8 fr iH4ids, WIidE 8 M AR, B A BRI Bh . el T I AR
WA B G as, AR RS 2R, T CARGZAE A SE N a5 A AR S8 0 AR AL

VAR OB T DA T 57

fek_ent=fek_psc/T2PSC

fEi MCU It 44 24MHZz(41.67ns)

R 17-1 ZA74% T2PSC A [F] FELXT N AS [ Fo) B B A

T2PSC AB(163E41) CLK (Hz)
000 0x01 24M
001 0x02 12M
010 0x04 6M
011 0x08 3M
100 0x10 1. 5M
101 0x20 750k
110 0x40 375k
111 0x80 187.5k
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17.1.2 TIM2__CNTR BSiESHIHE

TIM2__CNTR iH5{XAE T2EN=1 I #E(T. X TIM2__CNTR ()5 B & B4 MU 27 17 25 1
B, FHAFBETEAE NPT SHE. B TIM2__CNTR B, Jeimss, wasrRD
VU ZMR T T RAE, 3R BT 1 I LR R 2 R A7 B

17.1.3 igihiEs

fii & TIM2_CRO 2717 #21t) T2MOD=01B, TIM2 TAEZE ¥ k=,

.
T2EN 0] tim2 oc
%’ cl kﬁps c 1

17-1 %y HA o FEAE P

A RS B TIM2_CRO #7851 T20CM FHLLE S = A5 5, [FIB =R AH R
o

17.1.3.1 TIM2__ARR/TIM2__DR BJiES

EHHEAER T, TIM2_ARR/TIM2_DR B &R FAMME TFHAR. KHES
TIM2__ARR/TIM2__DR 774745, HARIRAEE TR s FF frdn . 1E B T2IF B tH s AE
TAE (T2EN=0) HH&idEI5 1% 788

TIM2__ARR/TIM2__ DR & —A 16 A1 Zif74s, BWAFFREENETT, HEANEEY, B
HEFE T B NG BICF TS AR R A AR P B A ST 2 oA a .

17.1.3.2 SRR EEEIE

L E TIM2_CRO %7772/ T20CM=0, TIM2_ DR=TIM2__ARR, %t Lb#5 (55 (TIM2_OC)#4
ZONAEHF: B E TIM2_CRO #1742f) T20CM=1, TIM2_DR=TIM2__ARR, #t HLii(s 5
(TIM2_OC)4 2 Hy i H 5

WEEENE, HE@EdEE TIM2__DR= TIM2__ARR A8iA FHK 14 H S/ B P R ) . il
& TIM2__DR=0 & 1 /M8 JE B R ikt
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17.1.3.3 PWM &3,

PWM # 50 AR # TIM2__ARR k& PWM J& ], TIM2_DR #tiE &2 t, &2
=TIM2__DR/TIM2__ARR x 100%. [L# TIM2_CRO % {7#%1) T20CM=0, fiitR4E TIM2__DR %
RS FEE TIM2__ CNTR [UHLE4 3 (TIM2__CNTR<TIM2__ DR) #iy T, S i v
. Bo#E TIM2_CRO Zf£#: 1) T20CM=1, #itR#E TIM2__DR /728 FAI%UH TIM2__CNTR i1tk
BEER (TIM2__CNTR<TIM2__DR) #ii T, K.

17.1.3.4 FABREEY

B Y TIM2__CNTR=TIM2__DR, FALEILEFA, F#itsid TIM2_CR1 &fF#%1 T2IR &
1, THEEREE T

B 4 TIM2__CNTR=TIM2__ARR, /=4 bBdisft, $Wbrid TIM2_CR1 #1741 T2IF & 1,
TIM2__CNTR & 0 HE il %,

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

TIMZ DR 103C

TIM2_ARR 3002

TIM2_0OC

(T20CM=0)
TIM2 0C

(T20CM=1)
T21IR

T2IF

A A
match overflow

17-2 iy A = HH

17.1.4 SN SSIEEFIBGEN

[ T2FE |
[ T2SSEL | } TI_NEG
Gpm l — TI_POS
————————————— 4,{/ FI LTER DEMTOR 1 —
CMPO

B 17-3 f N5 5 B8 BRI I s UAE P
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TIM2 NS5 Tl KkH GPO7 i GP10, #R¥5 PH_SEL #7451 T2SEL #4%, A nlik
PR HEAT W A PR, RS IR RAS T A N K _E TR BRI LR — LR A

e JUHTTTUNUA U UL U LA
Before Filter ‘ ‘
After Filter
‘401k ‘401k’ ‘4011{
P 17-4 JEBAE DR 718

TRV HE I ] S R K T Sl 4 B R AR N . iR TIM2_CR1 Z-/£#s1) T2FE = 1, RIf#
BRI ThAE, VEME S S S thIBIRRTHIE 5 KHELER 4~5 I 4 A 1.

17.1.5 S NI#ERIER
il B TIM2_CRO %74%/t1 T2MOD=00B, TIM2 T{E7E#AIHFRM.
T2DR T2ARR
:

%_L

RSD |CMPO

Gﬂ;olc(l)e o
) ) >

P 17-5 i A\l 35 o AR ]

AP AT I PWM 55 Bk S8 A — D FIWRIIRHS, ORYE T2CES=0 & FALE P4 ETHT N
1A, ETHERITTRERI K Gar Pk se): T2CES=1 i FAHBM A TR N 1 ANEH], T
BT 2 T OBKTE T BKDE D)), 20 AR T (i TIM2__CNTRAF7E TIM2__DR A TIM2__ARR;
CIPNERETIBrE SN
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TI \
TI_NEG 4
TI_POS 4 4
TIM2 CNTR  XXXX ¥ 0000 ) 0001 X 1038 X 103C }_ 103D }_ 3000 )} 3001 Y 0000 ) 0001 X
TIMZ_DR 0000 103C
TIM2_ARR XXXX 3001
T2IR
T21P
A A A
H level software H level period
start clear detect detect

K 17-6 S A3 (T2CES=0) i FK

LA T2CES=0 Afil, B TIM2_CR1 7451 T2EN = 1, BIERETHEES, HEdsm Bib4L,
LA AT B N BB A BT CRBEIER0D, TIM2__CNTR i 0 R E#HEL

Lk I E) O T BRI, BN R O e B, IR TIM2__CNTR I AME 17 2
TIM2__DR, [ riibsic TIM2_CR1 #2351 T2IR & 1, TIM2__CNTR #4& [m Eit 4L

R BN R A ETHIEE, S BRI — A PWM RS, R TIM2__CNTR
B AERE TIM2__ARR, [ARHikRic TIM2_CR1 %7741 T2IP & 1, TIM2__CNTR & 0 HE#
T

R AR AT B S A ETHE, THEUE TIM2__CNTRIAE| OXFFFF, R4 R Ft:,
thrkRiC TIM2_CR1 27748/ T2IF & 1, TIM2__CNTR %0, TIM2__ CNTR = ¥rit%k.

17.1.6 BAIHEHRER

i & TIM2_CRO %17#%1) T2MOD=10B, TIM2 TAELEH A Hoki .

TI NEG
TI_POS

T2EN
[T2EN ] |

T2PSC clk psc

0

(=)

1

17-7 SNV = B AE K]
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FERI TR, TIM2__DR W& TR E G AR T ar A9 . S TIM2__DR Zif#4%
B, B RAAEME R T AP, NS4 T2P, ki $E T2IF 20 i 88 A 7E THE
(T2EN=0) WHLEBIETFHA8T . TIM2__DR 216 (i ffes, BMHFASARTY, S
MEFAT, B AIELE & 71 5 NG 2R 5N S R A2 R AN S W 5 T 5 47
LR

B ANTHBRE I A A FIE 1 PWM ST R I G, R AT B (7 8 TIM2__CNTR
173k TIM2__ARR; fIN{E 5 AERZ SN ME TIM2_CRO #1744 T2CES=1, MAE S
EFHBAE AL AR T B BOAN, R NG SN B E A R0

TI

SET S S S S S S S S SR SU S
CONTR(can’ t read) _X0000X0001X 0002 )X 0003X0004K0005% 0006 X_ 0007 X 0008 X 0009 X 0000 X 0001
i ONTR _YO0) 1X2X3X XXX TXBXIXAXBR X DX EX EXLOKLIXEXLKLAC X K oX X 2K 3K 4)

TIMx_ DR 000A |

l
TIMx_ARR 0000 X ool

TxIP

A

match

K 17-8 A\ T H AU U 1

A& TIM2_CR1 aif£asi) T2EN = 1, BIfERETHESS, THEES A Bob 3, amions i 0% A 1)
B ANEBIE, TIM2__CNTR % 0 3f #HiH3

ARG AT R, LR T BE(CCNTR)AN 15 TIM2__DR #5E kI PWM A%
HbrfE, % 880 BB A 3 B ARl KA 8t 2l TIM2__CNTR 723
TIM2__ARR, [FIiHilibric TIM2_CR1 #7881 T2IP & 1, TIM2__CNTR FI(CCNTR)i% 0, Jf
HHHEL

kA N PWM AN AR B H AR E, 1H80{E TIM2__CNTR 41453 OXFFFF, KA i
A, rbRid TIM2_CR1 #fE %0 T2IF & 1; TIM2__CNTR i% 0, (CCNTR)Ai# 0,
TIM2__CNTR MWEFFUHTHEL, (CCNTR)EE Z i £ {E 4k 21144

17.1.7 QEP&RSD &1},

fic & TIM2_CRO #Ff7#:# T2MOD=11B, TIM2 T{E7EHi A\ QEP&RSD #i= .
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W

| RSD mode: |
| CMPO_EN =1 | M» T2DIR

I CMPOMOD = 11 | (ypy
|_CMPO_SEL_= 00_|

T2CES
™|

clk

17-9 QEP&RSD iz 5 FAE

QEP&RSD &l i #u il 2 ANIEE K A A, FEAEAE . 7 AR S E . GPO7 Al
GP10 (QEP #i5(, Wi ARIAAL— )y 90 ) 5t CMPO 1 CMP1 (RSD #ix(, WA AL—
A 60 B2 MEAHIN, Zoid B 5kt IEAC RIS, BB BIN T EOR AT ) T2DIR, U5
A A 2724 T2IR R libRic

GPOT M1

GP10

ST S S S S S SO SO SN S S NP S S S O
CONTR(TTM2_CNTR)_X0000X00010002X0003%0004X0005%0006X__ 0007

T2DIR |

CNTR
(can’ t read)

T2 ARR _X4000X4000X4000%4000X4000X4000X4000X__ 8000 ¥30006000G000300060006G0008 000 000

17-10 QEP #ixUi} 7 F(RSD #5 F IEAZ Hir N FAHAL 5 QEP #ixlH % )

LT — A1) B RS, TRy TR A g AR B 1B 00 . T2DIR=0,
JFECNIE, BRI, gD 1 T2DIR=1, HIAK, MR, S4E Rk
I, BB 1. B R B as v AN ES Pk INT 1 35 0, 4wl s WL S s 2 Ah s b b7 1 4T
BN, ERE INTA by, [FINECE T2CES=1, 44hElebibr 1 ki, & HE0s 4 i i 5ois
1Pk TIM2__DR, [AI& HTHEEE 0. & i A 0 N3 65535 5 H3hiE 0, A 65535 &) 0
Ja EIZh¥% A 65535, 12 174% TIM2__CNTR ({415 2% I HH50s 10 .

FATHA R — A1) BT, TRl 245, s A RO ORI ). 2978 20t
HORkils, FEATHERS ST BUE AR TIM2__ARR, A AT 803855 0, [ T2IP Fiikric
A MIEAT BT EE] OXFFFF, ¥t dt, 74E T2IF Frlbric .
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17.1.7.1 RSD BILL B2 K
delaytime delaytime
| I |
PWM output | | | |
[
PWM of CMP I I hotdelay | |
! —): _)ggFFDl
PWM ON Sampling interval I —4—,
i
CSOND L

17-11 PWM ON KAE#R

PWM it (PWM out) s B2 LLECHS () THUAHNT T PWM BBV IRAAAELEIR, FEZLIRHRER
SO IRSNFEBEF RN, mos MITFIGHIE, LM N AE IR FIIR X &, K (1 delaytime 2 IC i
HH T 21 LA A A 1 RSP P A IR BN ) o PE AT v BT SRR BN SRR [X ] A LA 2 b S PRk 1 ) s
PR RLSS, Ehi BAERR A CSOND LUt iR LA & MOS B KIEY . Rk, HARE
CSOFFD [fE, SAE X 18] 1 45 B 2 A0 A PWM iR B35 2E38 CSOND, A S B RpE 7
I ELZ K L RS 178 P (PWM of CMP) AT I 18, #01% B CSOFFD B #5352 b Kbt 7 11
7£ PWM out % T 433 4ER Toffdelay(Toffdelay=CSOND- CSOFFD)Ji < 4 .
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delaytime delaytime
! T
PWM output | : f |
[
| |
PW of CMP : — |
CSOFFD|
PWM OFF Sampling interval | <« | ]
—"— )
CSOND CSOND !

K] 17-9 PWM OFF EFER R,

IR, 7EBEAT R R PSRRI SRR X 5] % 4k e o b SEBRiE B MR i P T s, B oG i B it
iR 5] CSOND LAB I 4EiR B K MOS 6 5& % . AR, &A% E CSOFFD fIfE, RAF XA
SETRIN 8 i PWM % TR G 4EE CSOND, LI S2BRRBE B 1 R BK L8R _EAIGHL T
(PWM of CMP)FTXf B[R], st B CSOFFD FME {5 13 SE B RFE & 17 PWM out 3 L FHEZEIR
Toffdelay(Toffdelay=CSOND- CSOFFD)/& 5% ] .

T PWM B LB O SEIR 7792 ¥ CMP_CR3 217783 1) SAMSEL=00 2% 1 L e % K FE
Thee, WHE CMP_CR3 4t CMPSEL % i b LU i s O LB, iR PWM %yt R0 EL 25
F BRI ML EL SR, B PWM i R0 e i 4 H 2 T RESR

17.1.8 Zi#iEz(

dir T2DIR

T2CES
TI NEG
0

TI POS

GP10(dir)

| T2SEL = 1
| T2SSEL = 1 :
|

—

clk psc

17-13 20 i3t HEAE 1

SRR 2 MEEREA, BEAENE. FrREEGER. GP10 fE T A,
GPO7 fE ki NRYE T2CES 4 b THITEE T RIRAE NG R0, G I LS 106 3 AR A A
B, 133G ERERTT A T2DIR, J7 A&« T2IR Hrifibrid. (JE: T2DIR 1 T2IR 1
GP10 Zfhf5, GPO7 i KIGA & RAEL M WRAE GP10 KIS LRI~ A lby, 75 E (]
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HMERHT 1)

GP10 |

SR S S SN S S S S S S S S AP SN S A
covt 12 v Y0000 Koo ooz e oo Yoo ane oo Ypoop e pee) oy eo) it

T2DTR |

CNTR
(can” t read)

TIN2 AR (4000X 4000X 4000X 1000X 1000X 1000X 4000X 8000 X300

17-14 St A

LR EES A B R UG, TR Bl g AR B g A RO Sy . GP10=0, 4
GPO7 &K, T2DIR=0, JrlNIE, ALk, iH8@sin—: GP10=1, 3 GP07 HXuEK
I, T2DIR=1, Jila Az, [ Fit#, iHEeasm—. THWEER 0 in%l 65535 5 H3hiE 0, M
65535 i F 0 J5 A3y 65535, Barfsds TIM2__CNTR KSR L A THEEs HIME .

BRI — A B, THEOR R A, BRSPS RO B R R . A Rt
ek, FEATHEES MRl T EUE A TIM2__ARR,  [FIBEATHEE 0, AT T2IP flbrdrid
PR MEARTHER TR OXFFFF, M, 724 T2IF HHlbibsic.
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17.2 TIM2 S1==8

17.2.1 TIM2_CRO(0xA1)

A 7 | s 5 4 3 2 1 | o
R T2PSC T20CM T2IRE T2CES T2MOD
KT R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
AL B iR
THECES I o A ¢
X7 T IEMCUR A TN A3 AT N AT B 8% 0 v By b, BCBEMCUR o1y
24MHz (41. 67ns)
[7:5] T2PSC | 000:0x1 (24MHz) 001:0x2 (12MHz)
010:0x4 (6MHz) 011:0x8 (3MHz)
100:0x10 (1. 5MHz) 101:0x20 (750kHz)
110:0x40 (375kHz) 111:0x80 (187.5kHz)
W HeRo R
0: TIM2 CNTR<TIM2 DR, #i#0; TIM2_CNTR >TIM2 DR, %l
1: TIM2 CNTR<TIM2 DR, #itil; TIM2 CNTR>TIM2 DR, %0
N T
L T200 e st &
QEP&RSDARE &b i A AR
0: QEP&RSDAE
1: Db
A PR IO A 1
o NAHRAR A ok e A D
(3] T91RE BN T ‘
QEP&RSDAR &5 B3 7 [r) 50728 v Wb 6
0: ZEIEFH{F R
1: HREHAF P
NPRAR A A IR
0: MATEEA LA AN AT, EAER R AN Rk s
L: AHARPIAS R AU, FREE R TR IR TE (PR 50D
BN EOB RO A T RO R
[2] T2CES | 0: &A%
1: BT E
QEP&RSDAE I : Al () iE0Mk i Ae i e
0: Mgk
1: fige
A B
00: HAFHTRAE
[1:0] TOMOD | 01: #yHifs=
10: g N
11: QEP&RSDAR A& HE AR
17.2.2 TIM2_CR1(0xA9)
fr 7 6 5 4 3 2 1 0
44 R T2IR T21P T2IF T21PE T21IFE T2FE T2DIR T2EN
A R/WO R/WO R/WO R/WO R/W R/W R R/W
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[T B FU6812x2 61x2_62
st | o [ o [ o ] o [ o | o [ o | o
fir 2R ELES

R HRELERRIC

MU EERETIMZ  ONTRE LEEETIM2 - DRUCECHS %47 AEAE B 1. & RS
0,
NS KSR AR i

A I 4 ARk 58 HRIET2CES TR £ HD_EFH- 2 B el F R3] BT+

1] IRy i R E . e B,
HGHEOR: T
QEP&RSDAE & A 2. T [m) B b ic,
0: TR
Lo PR
MR T
IR, PO AR
R I A — AP I CRAET2CESYERERD [T [ FH ol T i 5
FHRED, 2R B L. & RO,
1| parp | OAIPECBR: S APWGHEIUR

M NPW N BORBITIM2 . DRIME, AL E 1. & HEEO.
QEP&RSDIE A& AL A Tl N RO A8 4k bR i

M NI NG BOAHs, AL E L. e R EE.

0: TLHEMRA;

1: FRE.

e WA o o B W R TN Tl

MPFEARETIMZ  CNTRE LEA(ETIM2  ARRUTHERES, TIM2 CONTRIEO, %A Hfif
FE1. EHERMAEO,

BNF SR s LR ARIC

I 0 A U B A N —NPWME B R T2CESIEFERD A 31 E A el T F%
EEITF NS, Wit EEL(ETIM2  CNTR B NS 0xFFFF, P24 b3 S0,
TIM2__CNTRYEO, ZA7HfdfFEE 1. & HE0.

[5] T2IF | TSR FEA T E2s Fibnid

MENPWI N BOW ARIEFITIMZ . DRIGAE, 1 EA TS (B TIM2_ CNTR & 2
OxXFFFF, 7F=4: E#i=fF, TIM2  CNTRIEO, ZfrHdififhE 1. & mEEEo.
QEP&RSDAE (&5 A 3 FEATHH 28 L i bric

IR HES ZONBJOXFFRF, FEAE g, FEARTHEENE0, A A E
1. & H#HFIFO.

0: LHMFRE;

1: FfERAE.

Frba: G

N IRAE : PWME S I o b e e
EIONTEORE R S NPWMT SR TS {8 e

QEP&RSDHE &P AL A g N O 584k R W e

0: 25 LT

1: ARE S rp by

LT vy WP e 3 W ke ol s T e 14

LDNE T E 7 WA o € B e el TR

N FEATHH S L3 B (5 R

QEP&RSDIFE &AL AR A AT s Lk 1 R

0: 2% 13 AR b

1: fE e s B by

[2] T2FE i N 75 I 38 A e

[4] T21PE

[3] T21FE
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24088 75 {8 N T AAN I B R 1T, R S SR R . RMCUR B Ry
24MHz (41. 67ns) , TEYE ik 5 ~166. 67ns

0: ZEI-JEI INRE;

1: ffifEuED ThiRE

QEP&RSD&D AT H . AT W

[1] T2DIR | 0: IEM];
1: I,
AR e P

[0] T2EN 0: 2% 1E3tH%08s,

1. fERETH s

17.2.3 PI_LPF_CR (0xF9)

£r 7 6 \ 5 4 3 2 1 0
2 T2SS RSV PIRANGE PISTA | LPFSTA
Byt R/W - - - - R/W R/W R/W

HEAE 0 - - - - 0 0 0

YA 2R iR

TIM225 1 B LB 2 oy AR =k 5
(7] T2SS | 0: P1OAJTIA, POT Ak 1%L
1: P1OA Ik T3, POT M IE ki i1-4¢
[6:3] RSV R
[2:0] %#12.2. 1
17.2.4 TIM2__ CNTR(0xAA,0xAB)
TIM2 CNTRH (0xAB)

fir 5 | 14 | 13 | 12 | 1 10 9 8
£ TIM2 CNTR[15:8]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
R[N 0 0 0 0 0 0 0 0
TIM2 CNTRL (OxAA)
fir T | 6 | 5 | 4 | 3 2 1 0

&R TIM2 CNTR[7:0]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR AN 0 0 0 0 0 0 0 0

fr R b

A/ AN A IR /B AT A s T AU

[15:0] | TIM2_ CNTR | QEP&RSDARE & AR 4 A0S i (i

TIM2 CNTRNOxFFFF£: [ Zhis H 50

17.2.5 TIM2__DR(0XAC,0xAD)

TIM2__DRH (0xAD)

fir

15 |

14 | 13 | 12 | 11 | 10 9 8

TR

TIM2 DR[15:8]
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o R FU6812x2_61x2_62
HH R/W R/W R/W R/W R/W R/W R/W R/W
=EDAI:] 0 0 0 0 0 0 0 0
TIM2__DRL (0xAC)
fir r | 6 | 5 | 4 | 3 | 2 | 1 [ o
A TIM2_ DR[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
A B4 iR
R HRARUURE RS
BN AT BN e HRIET2CESIEFRRD TR T pacs T
BRI T B EUE (RS
[15:0] TIM2_ DR | #ATHEE: AP GR35

QEP&RSDARE: T2CES = 1AF, #hfrblil (F55) ZBRE, TR HEEsmE
CREES)
igiin S

17.2.6 TIM2__ARR(OXAE,0xAF)

TIM2__ARRH (OxAF)

fir 5 | 14 | 138 | 12 | 1 | 10 | 9 | 8
R TIM2__ARR[15:8]

HM 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
TIM2 ARRL (OxAE)

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

HHR TIM2__ ARR[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A B iR
Rl EEE RIS
NI RB: AR —ANPWAE B CGRIET2CESIERRRY iy 2] bk ek
[15:0] | TINZ ARR TREEREI IR BT (S

BN S APWMTHEL S S A T B s i o Bl (REAE D
QEP&RSDA & AR 2. AN B N AL A ROL I N S AT R8s ) o i
(BEFES)
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18 TIM3/TIM4

18.1 TIM3/TIM4 $2{EistEB

TIM3/TIM4 F£75 i AN timer PP AR

B R PAERTHOE (PWM, SR ED

B ENIREE: RN PWM IS I B PR R (], AT AT PWM 528 L
TIM3/TIM4 = ZALFE:

L IR VACIE Y i ik Sy OB N e (R K e o s
B 16 A BB SEAR T RS, RS Y A e 4 ) 2 ()
B AR
LIS by el 78
B AR A PWM. B LB
m P
18.1.1 Afiz=HlZE

Ip ez i) a8 F 7 AR A SE I SR I TH BSOS B, T e S T O B AT . T A A A
T Al 3 A Ards PSC ¥l 8 fnitHds, PIik#E 8 Fordi R4, WEHE NI B H T
AN TR BT TS, PR B S ZN T, Pt DLNAZAE B A E I AN AR IS 528 70 A0 &

THEER AR AT DL R 25

fek_ent=fek_psc/TXPSC

% MCU K81 24MHZz(41.67ns)

K 18-1 A7 TXPSC AN A IS LA [F] i i o

TxPSC ¥ (16 BEH) CLK (Hz)
000 0x01 24M
001 0x02 12M
010 0x04 6M
011 0x08 3M
100 0x10 1. 5M
101 0x20 750K
110 0x40 375K
111 0x80 187. 5K

7 Timer3 I AN #8E0T, TIM234_CTRL[O]E 1 % 37 (12 48MHz.
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18.1.2 TIMx__CNTR f9iESHIit4

TIMx__CNTR THUNAE TXEN=1 BT, FAEX TIMx__CNTR 5 H#AE 2 iR Z A7 41
H, AR ETEAERNPAT S EIE. B TIMx__CNTR B, Seimsdy, femw
W MBS MR T GAT, A 77 B S B 1) A2 A7 O L

18.1.3 iiiE=
i & TIMx_CRO 17451 TXMOD=1, TIM3/4 TAE{EHn 5.
TxOOM
clk — ONTR
—»
CLOCK 0 i
CONTROL m’ % o IM
-

18-1 i 5 2 i A &

fi R UAR A L B TIMx_CRO 27 785 1) TXOCM il L5 4 R = A i A5 5, RIS = AR AR IR o
18.1.3.1 BHEEEEm LR

i & TIMx_CRO 277724 TXOCM = 0, TIMx__DR = TIMx__ARR, %t b5 5 (TIMx_OC)
IRZNIL S FCE TIMx_CRO 2743 TXOCM =1, TIMx__DR = TIMx__ARR, #it L5 5
(TIMx_OC)is 4 Ay 5 -

FHEVEEME, RASELEE TIMx_ DR = TIMx__ARR A&k 2K 15 H s RSP 0 . BY
B TIMx__DR=0 2= 1 /M & I ko

18.1.3.2 PWM {&x{

PWM # 5C i #8 TIMx_ARR & PWM F 1, TIMx_DR #se f =2, &=l
=TIMx__DR/TIMx__ARR x 100%. Ft# TIMx_CRO #Ff7#[ TXOCM=0, #iHi4R#E TIMx__DR %F
R FIBUE TIMx__ CNTR LA (TIMx__ CNTR<TIMx__DR) %R, &% &,
i & TIMx_CRO 7 /7#5 1) TXOCM= 1, iR H5 TIMx__DR #4785 FA%{E TIMx__CNTR F L 4E
H (TIMx_CNTR<TIMx__DR) #ith @, K2,

18.1.3.3 KRS

B 4 TIMx__CNTR = TIMx__DR, 74 BT SAE, shilibRid TIMX_CR1 4725410 TXIR &
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1, TR T

B 4 TIMx__CNTR =TIMx__ARR, 7#/E F#isfF, $hilibsic TIMx_CR1 % {7451 TxIF & 1,
TS EZE, WIS TIMx_CRO #/£%51 TxOPM J& 75 #H it ¥, TxOPM=1, {&1kit%L;
TXOPM=0, #EHiit%i.

TIvx CNTR 0000 X 0001 X 0002 X 1030)'( 1030 X 1038 X 3000 X 3001)'( 0000 X 0001 X
— | — |
|

TIMx DR I 103C

TTMx_ARR | 3002 |

TIMx_0C
(Tx0CM=0)

TIMx_0C |7
(Tx0CM=1)

TxIR |

TxIF !

A
match overflow

18-2 i A 2 HH R

18.1.4 WA ESIEREBGHEN

TI_NEG

EDGE ¥
DETECTOR,| T1 POS

TI from GPIO 4clk
FILTER 8clK

16c1

\

18-3 N5 T UE B AL IS I HE

TIM3/TIM4 KALE S TI R E GP11/GPO1, i NPl £2 5 HEAT B A IR, Sk IR ks
DA R ETHEAR BRSO — R

Before Filter I

After Filter I

18-4 JEHALHIER: dclk B 7 K
JEP R AT B R TN 4/8/16 B EPFEIIHRM IS . LB TIMx_CR1 #7850 TxFE =
00B, *MyEMKINAE. BLE TIMx_CR1 ZF{E2sf) TXFE = 01/10/11B, EIffiAEIEIThAs, G KIS
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542 LRI 5 5 KHEAEIR 4~5/8~9/16~17 W4t 1.
18.1.5 BINHIRIE

lii & TIMx_CRO 7 #%f) TXMOD=0, TIM3/4 TAE{E4 NIFRAsi =

TI from GPIO

] 18-5 i A Fi A 2 i A ]

NI PWM 155 K 56 F1— A IR BTG, (24 TxOCM=0 EFAH R A LM 1
AN, EFHEB R BT SE (RS ) TXOCM=1 EFARARAIAT A R B U 143,
TR R BT NI (IRESFRK D)), 4 BK T EUE TIMx__CNTR f77£ TIMx__DR #I
TIMx__ARR: Hi {55 AL 2 S UEK

o | li
TT NEG A
TI_POS A ! 1)
i ONTR _Xxxx X" 0000 X 0001 X 1038 X fosc X 103D X 3000 X 3001 X" 0000 X 0001 X
TIMx DR : 0000 X 103C |
TIMx_ARR ):( XXXX ! ):( 3001
TxIR ! | !
we ] : li
i 1evelsof:;rare i ltvel pertod
start clear detect detect

K] 18-6 i A SR A (TXOCM=0) i} 7 &

PL TXOCM=0 Jyf5i, FiE TIMx_CR1 ZFFf7#M TXEN = 1 g it£ds, s Bit4,

R I B N R BRI, B AR ON B v AR I e B, BRI K TIMx__CNTR {47 3
TIMx__DR, [FIR 1 ilrdRic TIMx_CR1 & 47451) TXIR & 1, TIMx__CNTR #5517 Eit#%;

ORI R NS A BT, BRI SR — A PWM R, thES K TIMx__CNTR )
EAEHE TIMx__ARR, [FR e iibRic TIMx_CR1 Zif78%f) TxIP & 1, TIMx__CNTR 3% 0, ##E
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TIMx_CRO #7724/ TXOPM J& R E#iit 4, TxOPM =1, {Zikit#; TxOPM =0, mE#Hit#.

24 timer AR ZH NS — A EFHE, THUE TIMx__CNTR A3 OXFFFF, K4 b,
thFRIC TIMXx_CR1 2777881 TxIF & 1, TIMx__CNTR % 0, 4 TIMx_CRO %577 241 TXOPM
R EHIHEL TXOPM =1, {F1LiH4; TxOPM =0, it

18.1.6 Timer4 § FG s
HEE FG W r=4E.

18.2 TIM3/TIM4 51532

18.2.1 TIMx_CRO(0X9C/0x9E) (x=3/4)

iz 7 | e | 5 4 3 2 1 0
4 TxPSC Tx0CM TxIRE RSV TxOPM TxMOD
KA 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

T A8 B o A ¢
X LA FH T XIMCURS B AT N B E S S AR s 1 T B, B BEMCURS 8 o
24MHz (41. 67ns)
[7:5] TxPSC | 000:0x1 (24MHz) 001:0x2 (12MHz)
010:0x4 (6MHz) 011:0x8 (3MHz)
100:0x10 (1. 5MHz) 101:0x20 (750kHz)
110:0x40 (375kHz) 111:0x80 (187.5kHz)
LTTRARY 5 W o 51 W vk
0: TIMx CNTR<TIMx DR, #jHi0; TIMx CNTR>TIMx DR, #iHi1
(4] Tx00M 1: TIMx CNTR<TIMx_ DR, #yti1; TIMx CNTR>TIMx DR, #uHi0
NSRS R B IR R
0: FHABPAS LRI, EFEI T RRIEOBKEE Gar PRk e
L: AHARPIAS FEREUONIAN A, RRRIEE] BRIk (RSP RS
LinRael G WS s N R Sl T
3] TxIRE EONAHIRAR ik T AR A A
0: ZE 13l
1: fEREFAF
[2] RSV IR
BRI
TH KA
(1] T<OPM g THEEs s R
LTPANE 7 s W DT Y [ R e B W s X
0: TERAFEFFAFE, THEESAELL;
1: FERAET IR, 1HE#E 1L GEFRTXEN) .
AR LR
[0] TxMOD | 0: i N\FH AR
1: HtH i
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18.2.2 TIMx_CR1(0x9D/0x9F) (x=3/4)

AL

7

6

5

R

TxIR

TxIP

TxIF

TxIDE

TxIFE

TxFE

TxEN

#l

R/WO

R/WO

R/WO

R/WO

R/W

R/W

R/W

R/W

BEDA N

0 0 0 0 0 0 0

fir

R

Eiiipa

[7]

TxIR

B HARICAhRIC
WAL BTN ONTR g LTIV DRUCEEES %6 BfE B 1. & ok P
0,
SRR kS RARIC

vimer KM EHIA MK CHRABTOCME D | THi S T Mk T M B 17t
WO, AL L, O,

0: THFER:

L SR

(6]

TxIP

W Tk

NI PWME SRS AR T

TR B4 N —/NPWME B AR TXOOMIE £ R0 EFHUs 3 A el T EHs 3|
IR, AR L. B R0,

0: THMRAE;

1. HERAE

(5]

TxIF

e TR AR

L REETIMx  ONTRS FLB B TIMx  ARRUTECH, TIMx  CNTRIEO, %4 fhifd
fFEL. EHREO.

DN 7 6 WA o €t b E T

Timer i AAS 24 AN —NPWME I CRI_E T2 LT, ik e ifE
TIMx  CNTREIN#OxFFFF, 774 ERSS4E, TIMx  CNTRIEO, %47 iifdiftE1.
EHAFEO.

0: THfFRAE;

1: FRE.

[4]

TxIPE

A e

B ONAR AR I PWME SR 00 e b £
0: ZEiE=HAFrl,

1: fdRE 1 A b

[3]

TxIFE

Bt T Has b i g
CIPAEHE/N SR - € nbic s M
0: ZE1E S Hr S s

1: {ERESEH F A i

[2:1]

TxFE

FONMR S KRR, MR K TE N TR e E, RS S HERR . EROSMCURT B A
24MHz (41. 67ns)

00: ANuEM

01: 4MEFEPFEIH, 4 x 41.67ns

10: 8/NHTEFEHE, 8 x 41.67ns

11: 16/ B EH, 16 x 41.67ns

[0]

TxEN

AT AR g
0: ZibitHas;
1. ffRETHEER
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i FU6812x2 61x2 62

18.2.3 TIMx__CNTR(0xA2,0xA3/0x92,0x93) (x=3/4)

TIMx  CNTRH (0xA3/0x93)
A 5 | 1 | 13 | 12 | u [ 1w | 9 | 8
ZFR TIMx_ CNTR[15:8]

HMy R/W R/W R/W R/W R/W R/W R/W R/W
=X DA[-] 0 0 0 0 0 0 0 0
TIMx  CNTRL (0xA2/0x92)
fir r | 6 | 5 | 4 | 3 | 2 | 1 [ o

R TIMx__ CNTR[7:0]
T 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 2R ik
e
[15:0] | TIMx CNTR ﬁiiiﬁzgﬁﬁéaﬁﬁﬁﬁo

18.2.4 TIMx__DR(0xA4,0xA5/0x94,0x95) (x=3/4)

TIMx_ DRH (0xA5/0x95)
A 5 | 14 | 138 | 12 | 1 | 10 | 9 | 8
4R TIMx_DR[15:8]

HAY 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
TIMx_ DRL (0xA4/0x94)
fir v | e | 5 | 4 | 3 | 2 | 1 | o

4R TIMx_ DR[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
A B iR
A HRECEE (RS
[15:0] TIMx DR | BAFIRA: A 25 A K TE GRAETxOCMIZEERD VR 2T BRVREE T
By B il (RS

18.2.5 TIMx__ARR(0xA6,0xA7/0x96,0x97) (x=3/4)

TIMx__ARRH (0xA7/0x97)
fir 5 | 14 | 13 | 12 | un | 10 | 9 | 8
25 TTMx__ARR[15:8]

KA R/W R/W R/W R/W R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
TIMx__ ARRL (0xA6/0x96)
£ | 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
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e BEEE FU6812x2_61x2_62
2R TIMx__ ARR[7:0]
S 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 Eip
b EEME (RS
[15:0] | TIMx__ARR | Fy A A B —ANPWE I GRIETXOCMIEFE RN _FAH#s3) E i el
RSB R REES BBl (S
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19 SYS_TICK

19.1 $##{FikEE

SYS_TICK Fi T [l g i (] = A= . CE SYST_ARR W& =R Wi #, fiisk DRV_SR %f
145 i) SYSTIE Az RIT]{f SYS_TICK TAF B A lWr. A1y 10, 5 TIM4 thiit AN HEH.

19.2 51F=8

19.2.1 DRV_SR(0x4061)

Az 7 6 5 4 3 2 1 | o0
2 FR SYSTIF SYSTIE FGIF DCIF FGIE DCIP DCIM
Epill R/WO R/W R/WO R/WO R R/W R/W R/W
SAHE 0 0 0 0 0 0 0 0

[0A B FR B3

SYS TICK Wrkric

ZAL B . e BRSO,
(7] SYSTIF 0: A

1: SYS TICKH W=

SYS TICK-HIrfiige

fFREJE P2 A2SYS TICKH

(6] SYSTIE 0. RififE

1: ¥R
[5:0] WH2%20. 2.2
19.2.2 SYST_ARR(0x4064,0x4065)
SYST ARRH (0x4064)

fr 15 14 | 13 | 12 | 11 | 10 9 | 8
LR SYST ARR[15:8]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 1 0 1 1 1 0 1
SYST ARRL (0x4065)

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

LR SYST ARR[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 1 0 1 1 1 1 1 1
fr ZR iR
SYS TICKH )& #AME

) BB I AE Yo e SYS. TICKF=AE AW A #, ERIA A 1ms

[15:0] | SYST_ARR THEARN: SYS_TICKHZE = 24M/ (SYST_ARR + 1)
BEVER (0, 65535)
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~ FU6812x2_61x2_62
20 Driver
{ — AJ
20.1 #{Fi%EA
20.1.1 f@ft
VCC
15v 1
HINI VBl (X1
) Ho1 K- ‘ *‘
DRVOE H_DU HIN2 s ‘
UH ——1 vs1 [xt
Foc oy | UL [HLDV HING VB2 (Ko< y
PV Vi 1 N
% OUTPUT VL 1DV LINL o :('Z z v /MOLOF
FOC_CMPW__| CONTROLLER i o I,mf I . § 752 i W
DRV_DR WL &@—r’z ’ = A
- XH L bW = o3 X
o —{M ) ——x] LIN3 vk
HDIO P41 = L01 XI—‘
LI T vee
Loz X
r& coM L03 [}t
% Ru % Rv Rw
& 20-1 FUB812 Driver #HHHE &
| VDRV _1gv
DRVOE . VDRV
Predriver 5 YaYE VMOT _ v
UH VBU VBU I
LS VBV
VEY VBW
VBV 1>1>T=2
F0C7CMPU E VH LS HU “5“%"8 RHGU IC |—|E E
= e A —— ]_‘
FOC_CMPV o WH LS HW AN
~ RHGW
E’ VSW %é“
FOC_CMPW g VU . 7
DRV DR 451 VSV L 4 l L 2 \Motor
VDRV
_ a UL LS VSW ® ® ET
5 LU R _@ IE
S VLI {Ls - LV RIGV ' E ’_{
VDRV
WL L s LW AV T
RLGW >
3;3 & %
x>r>r 2 2
ue—— |[L
vV €—— —
ICOM <€
] 20-2 FUB861 Driver Bz &
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7ol
ol
FU6812x2 61x2 62
] vee
DRVOE . vee
Predriver Yayays VMOT
i A
Focowu | Vi & L Leteti
L S e P
FOC_CMPV s wh | = HW " ;l v
g vow %ﬁ,zﬁ,
FOC_CMPW e 3 '
) Motor
DRV DR 5 \
—— &
= Rigy T
= A rﬁ FE
RIJ‘3/:}(’3<’><’ ? re

K 20-3 FU6862 Driver 1 AE &

FOC_CMPU/V/W J& FOC #fitbids th i) =% LLEUE, DRV_DR 2B Fisc BT HEUE, PA LR
H28 1t A S th DU 4 PS5 UVIWEX 25 PWM firl (FU6812) a4 th =4 H-FA5
5 UNIW % Predriver (FU6861 / FU6862). M., U/N/W = &4t 3 FH B TG kil F L% il
UNVIWIX DU e B 320 3k B L 1

20.1.2 iiEHIRER

B 0CxH

xHP

OCxREF_ | DEAD
" ZONE

COUNTER

0CxL

xLP

] 20-4 i 7 i 1 R i A

Bl % Driver il T/EHT, FFHECE DRV.CR % A7 %51 MESEL=1, BJEL M5 % ME &
FOC/SVPWM/SPWM #5358, 2, JvBLDC f%#iIH .

24 0CS=0 i, PWM HJLCHME SR F DRV DR, #ithf¥ PWM {55 2 LL OCTxH 2%, 4 0CxH F1 0CxL
IR, OCTxL AR H; 24 0CS=1 i, PWM 9 ELEAE SR [ FOC, %t i) PWM {5552 LA OCTxL Ay
22, 4 0CxH M OCxL [FIF B, OCTxH SAH%H -
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2 UElBH= 1% FU6812x2 61x2 62

20.1.2.1 it EiER

ifid DRV_CR ZFA7& 0 0CS, W LAIE#HE FOC LML ! 1) = B% LLE {5 FOC_CMPU/V/W B B A 1
(¥ ECHUA DRV DR, 328 2= HHEs LU S 159 3 DU K 546 PWM {55 OCXREF, it DRV_DR A T3 B HIAL Tl
FuHL. A7, BLDC 4%, iU entr /NT HARME, OCxREF fiihi sl Y, Rz, HithKF.

ML DRV_CR ZFA7#% 1 0CS=1, #E#E FOC BEHLf ) i =% LU H FOC_CMPU/V/W 5vHHufh Eu#g,
A= 1% OC1REF/0C2REF /OC3REF .

cntr

FOC_CMPU

FOC_CMPV

FOC_CMPW

\J

0 t

OC1REF

O0C2REF

OC3REF

20-5 PWM 4= % K

fiiE DRV_CR Zif7#+1 OCS =0, #EHFRMAE M HLEE DRV_DR SHUELEL, AR R
522 AR A i) OC1REF/OC2REF/OC3REF .

17 25tk = DRV_DR/ DRV_ARRx 100% (fi#% DRV_ARR=750, DRV_DR=375, N 5%
=50%)

20.1.2.2 FEXtER

OCXREF X F#AEIX 4N . X T E M, Wk DRV_DTR HZ8A%ET 0, #iffifs 70X I
No BANBIEHAE — 8bit MIEX KA #, PUAEIEISE X L 4@ DRV_DTR A, i#id
DRV_DTR % EAEIX i, 4 OCXREF iR AR, OCxL [ sEhrt i i H~F Lk OCXREF [ -
FHEZER DRV_DTR ¥ 5E I A]; 24 OCXREF R F#UL R A0, OcxH [ 5zbre H & i P b
OCXREF [1) N B #%EiR DRV_DTR ¥ 5 [ 8] o
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e BBRE FU6812x2_61x2_62
OCxREF }
0CxL
0CxH | 1 i
tclelay tdelay tdelay tdelay

[&] 20-6 i BE[X 1\ 1 kM H
20.1.2.3 iitH{ERE SR IE

WAL E DRV_CMR Zif74% 1 xHE F1 xLE, w] DL #e4 B A J0 kP sl 8 i A BB X I
My . B AL E DRV_CMR ZF7E2% 1) xHP Al xLP i & %t i . DRV_CMR — Gl id i pFid
B, {ERIFT BLDC J5idztl, mdEidAcE TIMER1 H3hi%H] DRV_CMR ik £ [ sh#ekl I ohfg,
lii & DRV_CR 7 f£#5 111 MESEL=0, RJHLHL5|% ME i+ BLDC #Hl8x, 24 TIM1 = A et 5
I, XF R TIM1_DBRx 533 DRV_CMR Al LL# 88 f#) CMP_CR2[4:3].

[ TIMI DBRx from TIMI |

data update from TIMI 0
N
US|
| MESEL | [ CMP_CR2[4:3] |[ DRV_CMR |

20-7 TIM1 H3h##] DRV_CMR #l CMP_CR2[4:3]

fid & DRV_DR #1 DRV_ARR 274725, DRV_CMR Zi17#% 1) xHE 1 xLE 7] S35 78 H AR 2 4
16, DRV_DR 1 DRV_ARR il PWM (525,  xHE Al xLE il 7 B4 7 20

oco. (IR,

OCUH | § |

o T |

ocvH | | | | |

OCWL % % %

0CWH | | | | |

ULE=1 i VLE=1 i WLE=1

others=0" ' "others=0 ! others=0
20-8 il Hi
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FU6812x2 61x2_62

OCUL
OCUH
OCVL
OCVH

OCWH

B g

S e

OCWL §

U/V/WLE=1
others=0

Kl 20-9 A1 4 &

4’3
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/l- IBIBT

FU6812x2 61x2_62

20.1.2.4 E4gHifEsE MOE

MR E R T, TR, RMSHUIRZS .

0CUH

0CUL

OCVH

O0CVL

OCWH

OCWL

0CXH

O0CXL

MOE
0ISUH

=

MOE
0ISUL

WOE
OLSVH [

DRVOE

VH

—

MOE
OISVL 5

*VVVVVVV

GATE
DRIVER

P 20-10 i H P2 i 5 B 5 A

fiifE MOE Ja, it RIFTTHEGEs e, Tzl 251k MOE Ja, it RIE T 4K
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RIS

=

FU6812x2 61x2_62

20.1.2.5 iR

20.1.2.5.1 LBk ICECHRER

B E DRV_SR # 7% DCIM K& A b iH&mii ) T iH o #E4T UL, e B LA L e
DRV_COMR, M4il## i 4{E%5 T DRV_COMR, & DCIM BBz & WA bl dift, Lt
B b iibnic DCIF fifHE 1. Bkt DCIF 5 0 Wit Wrbric, 5 1 L3

DRV_COMR

cntr
DCIM = 01

DCIF

DCIM = 10

DCIF

DCIM = 11

DCIF

rrrrr ottt

rrrrrr ottt

00 e A

DCIM = 00 (Disable)

DCIF

20.1.2.5.2 FG i

K] 20-11 DRV EL# T AL A Iy

WE DRV_SR #7451 FGIE fifig FG i, NGB (EAE, A —IkHErEs:.

Hh W S R R R O

20.1.3 PWM igithtEs ((EPF FU6812L2 / FU6812N2 / FU6812S2 / FU6812V)

DRVOE

FOC_CMPU

FOC_CMPV

FOC_CMPW

VCC

LO1
R E— R

Lo2 X

L1y " gi E

if
m w. é é é
Hol
[ dw  mE—h
F‘X HIN VB2 [X-e-<]-e u
LINL oz ZT v /Motor
N @ s ¢ W \\
LIN2 © VB3
: 'XF‘A‘HX = msZkrkﬂi

5 WE

r{X COM L03 [X

20-12 PWM i Hi 455 5 1) 5 2 &

Ru
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i FU6812x2 61x2 62

FU6812 4 PWM %iith, HIREHERIAIE 20-12 . #EANZE, DRVOE Jy PWM [¥ff (5
5, 5 FU6861 / FU6862 6N Predriver A [Ff#):2, PWM Kt HVIC, i HVIC kIKz) MOS
IR o

20.1.4 6N Predriver {83, (3ZH3F FU6861 / FU6862)

DRVOE — )|

8L { <100V
UH —> T>—vBV
Wy |VBW Eotce.
VH LS S HU L = =i ::B RHGU p
- HV ; 8 A ¢ r{ ﬁ
G

cBV

- HW ? Py
WH — » RHGW _ >$
W §§§ z
Vsu L 4
VsV ; / Motor
VDRV Vew \
uL » LU RLGU
VDRV 2 MA—@- E E
VL —P » LV RLGY
VDRV T

®
LW [ T-
wL < Rlew b 5oL @
FSESE 2 >
2 2
%
&
&

U «— L
VeEe— —

VCC &
DRVOE — ) .
Predriver Y8 vays vMoT
w  VBU @
UH —p > VBV
W VBW Bt
HU L ::8::m::m RHGU
v HV | ° RHGV - }L, ’—{
e HW T o
WH —p > r RHGW
Vs 2 §$§§
VSU ®
vcec
uL — > VSW [&
vee Ly = Ry }!’ E
VL — > LV | RLGV Y ’—{
VC LW
wL — b 2

°
1 o
RLGW
g<ns3s [@
eSS 2 2
2 %m
%
2
e

v€«—o |
Ve —

20-14 6N Predriver £ 1) )5 H# & (& H T FU6862L/ FU6862Q)

6N Predriver t1[& 20-13 . %R T, DRVOE & Predriver fJ{#ifiéf5 5, Predriver F%iH
$2 6 > NMOS J& 733 3k 2l ALY UNVIW A o
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(=2 285

FU6812x2 61x2_62

# 20-1 FU6861Q2 / FU6861L2 / FU6861IN2 / FU6B6INF2 [ & Predriver {55 E il %

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

% 20-2 FU6862L / FU6862Q N & Predriver 55 B #

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
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20.2 Driver {528

20.2.1 DRV_CR (0x4062)

Az 7 6 5 4 3 2 1 | o
2 SYSTIF SYSTIE FGIF DCIF FGIE DCIP DCIM
Bt} R/WO R/W R/WO R/WO R R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
[0A R iR

SYS TICKHWrric

ZA B . B RSO,
(7] SYSTIF 0 R

1: SYS TICKHhr/=a:

SYS TICKHWrfdife

f§ e JE P2 A2SYS TICK iy
(6] SYSTIE 0. RifitE

1: ffigE
[5:0] 1ESEDRV SR (0x4061)

20.2.2 DRV_SR(0x4061)

fir

7

6 5 4 3 2 1 | o

R

SYSTIF

SYSTIE FGIF DCIF FGIE DCIP DCIM

KA

R/WO

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

AIE

0

0 0 0 0 0 0 0

fir

AR

Hik

[7]

SYSTIF

SYS TICKH Wrtric
AL E L. B HBREEO,
0: LHMKRE

1: SYS TICKH MW=

(6]

SYSTIE

SYS TICKH Wrfdige

ffiGE 5 A P24 SYS TICKH e
0: AMflife

1: ffifE

(5]

FGIF

FGH BARIC

FOC/BLDCHEHE—PB8 CHLJEHAD, F=AEFGIFARIC
AL E L. E HEAE.

0: LHMRE

1: FGHg=4

[4]

DCIF

DRV LT AE A id

M HUE % TDRV._COMRIY, ARFEDCIME B HIWr it H7 H), 754 WA b W bric
AT E L. T R EAE0.

0: LHEMHRE

1: LB =4

[3]

FGIE

FGH BT i e
rRWHRE 5, FOC/BLDCHEH,—8 (LA, FEAFGH Iikrid
0: AififE
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FU6812x2 61x2_62

1: ffige

[2]

DCIP

JUASTHEUA 317 A — R e
0: T4l
L 20K AL A

[1:0]

DCIM

DRV EL 55 T B AR =X

BB 25 T-DRV. COMRIS, AR HEDCIMIR) 15 B It 2 75 7 Ak v e bR
00: A=Az

01: EFHJ7H

10: FFEJT I

11: EF/ R

20.2.3 DRV_OUT (0xF8)

Az 7 6 5 4 3 2 1 0
L FR MOE RSV OTSWXL OTSWXH 0ISVL 0ISVH 0TSUL 0ISUH
eyt R/W - R/W R/W R/W R/W R/W R/W
HEAE 0 - 0 0 0 0 0 0
YA &R Eiip
T fd RE
A F T IR FRUVWX _E SRS B SRR . %A B T B S0, R B R
[7] MOE A (300101, D) B, fEfEETE, KA.
0: 251k, %y skIE T 25 W B SF0ISUH/0ISVH/OISWHAIOISUL/0ISVL/OISWL
1: R, FarHRYE T e LERE
(6] RSV R
WL XL () H 2 PR HL~P
5] OTSWXL | o e o rsunih
WHARXH () H 25 PR FELSP
[4] 0ISWXH S201SUHRA
VL FI % H 25 0 T
[3] 0TISVL S 201SUHRA
VHF % H 2 o T
(2] OTSVH S 201SUIR
UL F1 %0 B 25 PR T
(1] 0TSUL S 201SUNHE A
UH P37 H 2 PR HL P
0] OTSUH AR B UH SR B, 4MOE = 0, % H 25 R ST 26 B B2 FIMOS
0: {KHF
1: EH P

20.2.4 DRV_CMR(0x405C, 0x405D)
V. BLDC #4177, it TIMER £ [ 2#4#] DRV_CMR %7742,

DRV_CMRH (0x405C)
AL 15 14 13 12 11 10 9 8
2 HR XHP XLP XHE XLE WHP WLP VHP VLP
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
DRV_CMRL (0x405D)
| 7 6 | 5 | 4 | 3 2 1 0
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GRS

UHP

ULP

WHE

WLE

VHE

VLE

UHE

ULE

x

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

XA N

[0A

AR

iR

[15]

XHP

XL B 1 B
0: s A 2L
L R

[14]

XLP

X T i R
0: s A 2L
e R

[13]

XHE

XAH_E M H A e
0: RMI-—ZE b5
L JFJa——fd e da

T HXLEAXHERI 91, XAH LT A, [ E sl ASEX . 4
thpwmA THAZ%, A A E A, EAPWMEAH

[12]

XLE

XH T S 8 e
0: KMI-——ZE 15
L JFJa—fd e da

T HXLEAXHERI 91, XAH LT A, [ A sl A SEX . 4
tHpwn A FHAZ %, A — A A, _EAPIMRAH

[11]

WHP

WAH B A 1k
0: A A 2K
1 fREPARK

[10]

WLP

WA B 1 B
0: FFLTAH
1 R

[9]

VHP

VAH_ LA BT
0: BTFH K
1 AETA K

(8]

VLP

VAR TR BT
0: BTH K
1 (R A K

[7]

UHP

U L% 1 B
0: BT
L REFHH

(6]

ULP

UAH S B s A 2k
0: AL 2K
1: ARH AR

[5]

WHE

WAH_E A% Hh A e
0: 9‘%|7f __%Jtiﬁtlj
1 JFJa—f g4t

VE: HWLEFIWHE [ IS~ 1, WA B RAFE AN G, RIS B shii AN JEIX .
Hpwmbh M AS %, ME S B,  EFRPWMAH

[4]

WLE

WAH S B A e
0: KM% b5
1. TR ek
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FU6812x2 61x2 62
e HWLEFIWHERIES A1, WAH L R Exb s, RN A shd AEX . %
Hpwmbd M AS %, ME XS B,  EBRPWMA
VAH M A e
0: KRM-—25 1%
(3] VHE 1: FFR—fEREHH
e HVLEFVHERIE AL, VA L FHr B, R A sEAE X . 4
Hpwmbhl M AS %, ME S B,  EHRPWMA
VAR Mg H A R
0: M2 1040
2] VLE 1: JFa-—ffaEsH
VE: HVLEFMIVHE[E RS A1, VA L R E AN a L, [FR S B shii ASEIX .
Hpwmbl FHEAZ S, ME-—MXHE MG L, _EFFPWS AR
UAH M4 H 5 R
0: M2 R4
(1] UHE 1: JFa—ffREsHH
VE: M{ULEFMIUHE[RIES A1, UM L AR EANG H, RIS B sh#E ANBEX . %
Hpwmbl R NS, ME-— M MG H, _EFFPWS AR
UAH T M H 4 R
0: FRM—25 %0
0] ULE 1: FFB— MRk
e ZJULEFMUHERIE AL, UM L FHr BN, R B shilAGEX .
Hpwmbd A S, ME S BN E,  EAFPWMA

20.2.5 DRV_ARR(0x405E,0x405F)

DRV_ARR (0x405E)

o 15 14 13 | 12 | 11 [ 10 9 8
ZFR DRV_ARR[15:8]
KR R R R R R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
hr 7 6 5 | a4 | 3 | 2 1 0
R DRV _ARR[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
(A ZR Eiip

THECES B E, e B RS SR O g 5 0
[15:0] | DRV ARR DRV £ #8 MOFF UG THELEIDRV_ARR, 724 B sF, RJE W Fit4e#0.

. B H_ﬁ/l}ﬁygfazrrier = fmcu/z/(DRV_ARR)
OUEYERE (0, 4095)
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20.2.6 DRV_COMR(0x405A,0x405B)

DRV_COMRH (0x405A)
Az 5 | 14 | 13 | 12 | 11 | 10 [ 9 [ 8
B DRV_COMR[15:8]
et R R R R R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DRV COMRL (0x405B)
Az T | e | 5 | 4 | 3 | 2 | 1 | o
B DRV _COMR[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
(A AR Eiipuy
RS EL TR, 243 B0E S5 COMRAI 26 R,  ARAEDRY_SRZF 77 2% FUDCIME 75
[15:0] | DRV_COMR | f=E Hb#gULRC 1
BUEYER (0, 4095)

20.2.7 DRV_DR(0x4058,0x4059)

DRV DRH (0x4058)
fir 15 4 | 138 | 12 | u | 10 | 9 | 8
YK DRV DR[15:8]
A R R R R R/W R/W R/W R/W
B=EDA(:! 0 0 0 0 0 0 0 0
DRV _DRL (0x4059)
fir T | e | 5 | 4 | 3 | 2 | 1 | o
K DRV _DR[7:0]
Syt R/W R/W R/W R/W R/W R/W R/W R/W
=X DAIEN 0 0 0 0 0 0 0 0
(A AR EiipuY
A EPWM 5 25 L
4DRV_CRfKJOCS = 0, DRVit#(#${EDRV_CNTRSDRV DR#EATELA:, #rHiPWM; 4
DRV_CNTR/NFDRV_DR, #ii1, &z, fiHio.
[15:0] DRV DR
W U XA AR LR, FHPWEL B RS, Y E—FENE
T H, S HPWMRAH
A a0, 4095)

20.2.8 DRV_DTR(0x4060)

fir

7

6 |

4 | 3 | 2 | 1 | o
ki DRV DTR
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
fr ER iR
[7:0] DRV DIR Deadtime (FLIXHFI[A])
- DTR Ay#d N AN H 2 18] (B X R ) 1A . B MCUIR 8k A 24MHz (41. 67ns)
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DT = (DTR+1) x 41.67ns
E: DR = 0, AHAIEKX
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21 WDT

B E I 32— A TAELE LS_OSC (AHRZE o) WHepid T 4%, FZH ThiE 8y
iZAT, Bk MCU HBUENLAIE DL BT MK TAEREZ: FHabE s, &IRRENSHRIE
17 HETVER S, &I AEE S MCU B4z, TR ERNST. bl £1R
FRigArid i, RS — BN T st 20 G [ VR E N S8 E T I a040,  ABT LR T 1 e St ), 1A AR
MRS

&I VHERBN AR 0 FHaTHE, WEREA R ERAE, it 2] FFFC AT 2%t —
My 44~ LS_OSC AMIRIME 5 MCU &z, M KIFIRIEAT: WRBFAEG T hEN &G
(IHRIE RS, IBAHE T E N84 2 WNBCE It aa it 8, BT A 24 MCU &

AN

i,
21.1 WDT {E@;F==EIR

B MCU # AU A S BEAR AR U, WDT B ik ih 4, HET- a2 IR
B MCUEfiHid g, WDT ¥4 A 3045 H
B WDT @2 H i MCU &17, 4 RST_SRIRSTWDTH <& 1

21.2 WDT #{EikBB

1. Fe# CCFG1[WDTEN]EshA T i, BahEE IG5
2. BH WDT_REL, ABWA]USRHLE R SIE 1402 /i
3. TEREFET I E WDT_CRIWDTRF N 1, BIATAF | 14 5E I 2891410

21.3 WDT F1F=3

21.3.1 WDT_CR (0x4026)

JoA 7 | 6 | 5 4 3 9 1 0
A TR RSV WDTRF
) - - - - - - - R/W
qfif | - - - - - - - 0
J0A ZR Eip
[7:1] RSV R
0: BEX
O | WOTRE b T T
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21.3.2 WDT_REL (0x4027)

DA 7 | 6 | 5 4 3 2 | 1 0
4 HR WDT REL
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(A R ik
[7:0] | WDT REL | W& I vH 5 F8 B AL A I =8 AL,
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22 RTC Sht$hissfE

22.1 RTC BEXINEEE]

RTC_TML[7:0] —»

RTC_TMH[7:0]—»

RTC EN
(active high)

RTCIF

INT_CTRL

CNT_PROC

IFINT

RTC_EN
(active high)

sng v.1va Nnow

INT OUT

g

K] 22-1 RTC JEARTHEAE K
22.2 RTC $£{Ei58B

E2% 174 RTC_TMH fl RTC_TML, ¥ & RTC i3/ & #iA
& H RTC_STAIRTC_ENJA 1, fiifit RTC 3.

22.3 RTC F1F=8

22.3.1 RTC_TM (0x402c,0x402d)

RTC_TMH (0x402C)
{4 15 4 | 13 [ 12 | 11 | 10 | 9 | 8
G2 RTCOTM[15:8]
e it} 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
4K RTCOTM[7:0]
e it} 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
fir R R
RTCTH- £ 25 1745
ti5:01 | rrc oy | SANE, RTCHHEUS2T68H MOTHECEIRTC THL15: 01Fik, /£l JF
- EH NGB EL
AR A IEAETHEUTE, i B R E
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22.3.2 RTC_STA (0x402¢)

RTC_STA (0x402E)

AL 7 6 5 4 3 2 1 0
2 HR RTC EN RTCIF | ISOSCSEL | ISOSCEN RSV
KA R/W R/W R/W R/W - - - -
=X DA [] 0 0 0 0 - _ _ -
AL B ik
RTC{E e
7 RTC EN | 0: %%k
1: ffigg
RTCH W7 #r &
6 RICIF MRTCIEN IR, PO H 5k = A b 7,  MCURT 83 0 A o
MRTCIEANOR, B e A=A bk, EAEFRE, MCUREHZAr &G
F 50,
i A T 750 SR U
5 ISOSCSEL | 0: P4 5 t4h
1: AMEP11EIA
PR 1 e A R
4 ISOSCEN | 0: PY#BIS s #hak 1k
L. YRS a1 R
[3:0] RSV R
22.4 B
22.4.1 &N

I e A A e P R 1 I AR RIS B Dl g, R I N B RT B A7 3 ISOSCSE Lk
PRI AU, T LU Py g it e i AR A BN o A SR (8 — A FE 130 (K T S e 4
SRS A MK

KHETTIE: MCUE CAL_STA = LT IR TR HEIS A2, RCAL_BSY brbfr vf HIR #E 2 75 52 1K,
CAL_BSY = 0F /RHESS o, MCUTZELCAL_ARRIFI{H B 215 FH BRIt i 2 BARTH8AME I B 1)
8.
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22.4.2 H1F8

22.4.2.1 CAL_CR (0x4044,0X4045)

CAL CRO. CAL CRI(0x4040. 0x4041)
CAL_CRO (0x4040)
A 15 14 13 12 | 1 | 1w | 9 | 8
CAL STA/
4R CAL_BUSY RSV CAL ARR[12:8]
ey R/W - - R R/W R/W R/W R/W
=X DA 1 - - 0 0 0 0 0
CAL CR1 (0x4041)
fir 7 6 | 5 | 4 | 3 | 2 | 1 [ o
B CAL ARR[7:0]
eyt 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
fir B2y i R
A A T i A
B
0: AZHERLFE 5E BR
[15] g:t;ﬁgg %wﬁﬁﬁﬁmﬁﬁqﬂ
0: TR
1: A B Bl ) RE
[14:13] RSV fREd
BT BUE
[12:0] | CAL ARR @%ﬂﬁ%ﬁﬁ%ﬁﬁﬁ@%@ﬁ%%%%@o -
- R, 2 O SRR TEXT RS B N, 24 A N TFFRRS 3 T 50
5 DR T B 1 B A 2 R B R )
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2310

23.110 f@qt

FU6812L2 > #F 35 4~ GPIO 5| i, 45128 P0.0 ~ P0.7. P1.0 ~ P1.7. P2.0 ~ P2.7. P3.0 ~
P3.7. P4.1 ~P4.2. IOVCC.

FU6812N2 37 #F 21 /4~ GPIO 5| i1, 4724 P0.0 ~ P0.1. P0.4 ~ P0.7. P1.1 ~ P1.6. P2.1,
P2.4. P26 ~P2.7. P3.0~P3.2. P3.5. IOVCC.

FU6812S2 32 kF 13 /> GPIO 51, 43%I4 P0.5 ~ P0.7. P1.2 ~ P1.3. P1.6. P2.1. P24,
P2.7. P3.0~P3.2. IOVCC.

FUB812V X #F 13 4~ GPIO 5, 434528 P05 ~ P0.6. P1.1 ~ P1.2, P1.4, P1.6. P2.1,
P2.4 ~P2.6. P3.0~P3.1. P34,

FU6861Q2 % #F 33 4> GPIO 51, 43%I4 P0.0 ~ P0.7. P1.0 ~P1.7. P2.0 ~ P2.7. P3.0 ~
P3.7. IOVCC.

FU6861L2 % #F 28 4~ GPIO 5|, 4»%I4 P0.0 ~ P0.1. P0.4 ~ P0.7. P1.0 ~ P1.7. P2.0 ~
P2.4. P2.6 ~P2.7. P3.0~P3.5. IOVCC.

FU6861N2 74 20 4~ GPIO 5| i, 43%14 P0.0 ~ P0.1. P0.4 ~ P0.7. P1.1 ~ P1.4. P1.6.
P2.0~P2.1. P2.3~P2.4. P2.6~P2.7. P3.0~P3.2. P3.5. IOVCC, H P0.7 5 P1.1 3L/ —
AN, P1.3 5 P1.4 JLH—/N 51 .

FUB861NF2 3 ¥ 20 /> GPIO 5|, 43%I°4 P0.0 ~P0.1. P0.4~P0.7. P1.1~P1.4. P16,
P2.0~P2.1. P2.3~P2.4. P26 ~P2.7. P3.0~P3.2. P3.5. IOVCC, H P0.7 5 P1.1 3L/ —
AN, P1.3 5 P1.4 JLH—/N 51 .

FU6862L 3 ¥F 20 4~ GPIO 5l i, 4r%1% P0.1. P0.5 ~ P0.7. P1.2 ~ P1.7. P21 ~ P2.2,
P2.4. P2.6~P2.7. P3.0~P3.1. P3.3~P3.5.

FU6862Q ¥ #1 GPIO 51, 4514 P0.1. P0.5~P0.7. P1.2~P1.7. P2.1~P22. P24,
P2.6 ~P2.7. P3.0~P3.1. P3.3~P3.5.

23.2 10 $##{FifER

4~ GPIO i L B A A 27 A7 28 LA R AN E N 1 73R i PO.0 i 3125 7728 PO, P1.0
b 32547 %8 P1, @ik PO_OE. P1_OE Bt & i LI 874 N
Vace
B . NRHEEERERT AN 1, Bk O 5 EFe 4GS % 23.3.9 PO_PU (0x4053) ~
23.3.13 P4_PU (0x4057).

B b MuAMHEEESE 5.3 GPIO B
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B P0.0~P0.2. P1.3~P1.6. P2.1. P3.6~P3.7 £ [l it B AR G 2 [ 3h2c i

m fidE P1_AN, P2_ANFIP3_AN X 60 1 RERRLE SR, Bikig 0 545784 RiES
%o i A EARIME Sun 5, T EerThae ki, P11y P2, P30 IARLEE H s FARES
N0,

B Ok
> XFTATEE RN, GPIO Ml jegix ik
» P0.1: 12C > TIMER4 > GPIO
» P0.5: SPI>UART > GPIO
» P0.7: TIMER2 > CMP > SPI >GPIO

N
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23.310 HFiF8

23.3.1 PO_OE (OxFC)

L 7 | e | s | 4 | 3 2 | 1 | o
R PO OF
Bt} 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
fir R iR
P0O. 0 ~ PO. 7RI 5 AE
[7:0] PO OE | 0: #A
1: %
23.3.2 P1_OE (0xFD)
fr 7 | e | 5 | 4 | 3 2 | 1 | o
LR P1 OF
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
P1.0 ~ P1. TR 74 B AE B8
[7:0] P1 OE | 0: ¥\
1: %l
23.3.3 P2_OE (O0xFE)
L 7 | e | 5 | a | 3 2 | 1 | o
LR P2 OE
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
fr 2R b
P2.0 ~ P2. TR+ Lk g
[7:0] P2 OE | 0: %A
1: %
23.3.4 P3_OE (O0xFF)
AL 7 | e | 5 | a4 | 3 2 | 1 | o
LR P3 OF
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
fr | K| Eiip
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[7:0]

P3_OE

P3.0 ~ P3. THIEF M B fF
0: A
1: FH

23.3.5 P4_OE (0xE9)

L 7 6 | 5 4 2 | 1 | o
2 RSV P4 OE[2:0]
Byt - - - - R/W R/W R/W
EAiE - - - - 0 0 0
fr &R Eiip
[7:3] RSV R
P4. 0 ~ P4. 20807 fr A e
[2:0] P4 OE | 0: %A
1: %
23.3.6 P1_AN (0x4050)
fir 7 | 6 | 5 | 4 3 2 1 0
L FR P1 AN HBMOD HDTO ODE1 ODEO
eyt 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
L ZFR Eiipn
P1. 7 ~ P1. 4B X A B
[7:4] P1 AN | 0: %%k
1. f#gE
P1. 3B E, 5P1 OF. 34H& W EPL. 3T RERR,
HBMODE P1 OE.3 P1. 3#&5%
0 0 LG TIN
0 1 B
[3] HBMOD 0 0 L
HeromIkshi e, S R
1 1 HESRIRZ), AR KB AR
6 01" Hphm Hpix,
PWM#y 4 TO%i H 3K Zh B J736 4%, AL DU. L DV, L DW. H DU, H DV. H DWH
o
[2] IO\ o i e
1: = RshAEE S
PO. 11 AR T %A fE
[1] ODE1 0: 21k
1: f#ifE
PO. 01 AR T % A
[0] ODEO | 0: 2k
1: ffigE
V1.6 313 www.fortiortech.com




Fortior Tech

UElBH= 1% FU6812x2 61x2 62

23.3.7 P2_AN (0x4051)

o 7 6 5 | 4 [ 3 [ 2 [ 1 ] o
S FK P2 AN
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
fr £ g

P2.7 ~ P2. ORI 01 B
[7:0] P2 AN | 0: ZEiE

1: fige

23.3.8 P3_AN (0x4052)

fr 7 6 5 4 3 2 1 0
4 HR RSV P3 AN
gt - - R/W R/W R/W R/W R/W R/W
R A (=N - - 0 0 0 0 0 0
fr 2R iR
[7:6] RSV PR
P3.5 ~ P3. 0P 204 A
[5:0] P3 AN | 0: %&b
1: f#gE
23.3.9 P0O_PU (0x4053)
fir 7 | 6 5 4 | 3 2 1 0
A PO PU
R 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 B ik
PO. 7~ PO. O b4 HaL FH A B
[7:0] PO PU | 0: 21k
1: ffig
23.3.10 P1_PU (0x4054)
pr 7 6 5 4 | 3 2 1 0
A FK P1 PU
KA R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
AL ZFR ik
(7:0] PL PU g}.;@;ﬁm.oﬂﬁi%ﬁﬁﬁﬂﬁﬁb
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| | | 1. ffike |

23.3.11 P2_PU (0x4055)

fr 7 | 6 | =5 4 3 | 2 ] 1 | o
ZRR P2 PU
R 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
AL LR £ D
P2.7 ~ P2. Off) L4 B PELAE e
[7:0] P2 PU | 0: Z&EIL
1: ffigE
23.3.12 P3_PU (0x4056)
£ | 7 [ e | 5 | a4 | 3 | 2 | 1 | o
ZRR P3 PU
eyt 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
fir B FR iR
P3.7 ~ P3. 0f_ L A BHAE AE
[7:0] P3 PU | 0: 211
1: ¥R
23.3.13 P4_PU (0x4057)

fr 7 | 6 | 5 4 3 2 | 1 | o
AR RSV P4 PU[2:0]

Byt - - - - - R/W R/W R/W
RA N - - - - - 0 0 0
[0A B ik
[7:3] RSV FRE
P4.2 ~ P4. Off) L4z B PELAE RE
[2:0] P4 PU | 0: 2k
1: ffigE
23.3.14 PH_SEL (0x404C)

AL 7 6 5 4 3 2 1 0
25 SPITMOD | UARTEN | UARTCH T4SEL T3SEL T2SEL T2SSEL XOE
HKAY 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

B | &% | ik
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SPT WAL A 325 ity 152 5
(7] SPITMOD | 0: fEAMMLES, SPIRIXTEEESG, MISOE BHIAL T HRAS
1: AERMHLES, SPIKIETEEE S, MISOE AL T mifHA .
UART{#
(6] UARTEN | 0: UARTIfREZAE
1: UARTZhAEAdfE
UART i 1 BhRE#6 R f RE
(5] UARTCH | 0: UARTIi I DhREAHEFS, PO. 6/F NUARTHIRXD; PO. 5{ENUARTHITXD
1: UARTHi F1ThEEREHS, P3. 3YENUARTHIRXD; P3. 44F NUARTHITXD
TIMER4 %5 F A g
0: PO. 1{ENGPIO
(4] T4SEL | 1: PO. 1/E9TIMER4 F) 4 Ny Hi
E: PCHI e s TTIMER, 4fHEET°C, PO. 1/E AT CHYH HSCL
TIMER3 %t H A g
[3] T3SEL | 0: P1. 1{ERHGPIO
1: P1. 1/EATIMERS % N H
TIMER23 H # &
[2] T2SEL | 0: P1.0fENGPIO
1: P1. OfFATIMER2 % Nt
TIMER23E 21 g
0: PO. 7/FNGPIO
[1] T2SSEL | 1: PO. 74E ATIMER2 {5 1 2% N4
VE: TIMER2AJeFodm i, LU L as i, B IG&SPTIMISO
XH/ L G
0] wop |0 P4 2/P4. 1/ENGPTO
1: P4.2/P4. IWENXH/XLEHH, HE4EDRVOEZH 17 2 FIMOE G o A 2% HY 3 =2 4% I
HSFOTISWH/OTSWL

23.3.15P0 (0x80) /P1 (0x90) /P2 (0xA0) /P3 (0xBO) /P4(0xEB8)

Ui 14 L 25 A7 2% PO/1/2/3/4 32475 151, RMW . (read-modify-write) $54-15 ] () /& 2 77 2% 1)
B (RMW 4542 L3 23-1), HAh$g415 A 12 PORT 5| .

% 23-1 PO/P1/P2/P3/P4

(A 7 6 5 4 3 2 1 0
4K GPx[7] GPx[6] GPx[5] GPx[4] GPx[3] GPx[2] GPx[1] GPx[0]
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
HFHBRAK ThReHIA R/W YIsE
PO[7:0] Uity 1 2547 50 R/W 0x00
P1[7:0] Uity 1 73 A7 7 1 R/W 0x00
P2[7:0] Uity 1 2 A7 7 2 R/W 0x00
P3[7:0] Uity 1 25 A7 7 3 R/W 0x00
P4[2:0] Uity [ 73 A7 4 R/W 0x00
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e w0 P4 3R 34 PIN, XN P4 #2947 2% N P4[2:0].
% 23-2 RWM #54-%
B4 ThRefid
ANL B 5185
ORL BRI BB
XRL B s
JBC iy 1 FIWrBkEE, Jy 1 BFBkEE, IHEAHE O
CPL P s B
INC, DEC 1, 1B
DJNZ H ks FIWTE 75 o8 0 BkEe, AN NEBREE
MOV Px,y, C Kt C WRAE 25 0 1 Px, y
CLR Px,y Ui Px, y 35 0
SETB Px, y I Px, v B 1
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24 ADC

24.1 ADC LIHEER

ADC_MASK

‘ ADC_SCYC H ADCEN ‘ ADCBSY H ADCIE H ADCIF }—»

ADO[ >}
AD1[ >}

AD11)<—

MUX

i

i l l T Interrupt to MCU

A

12BIT ADC

ADCO_DRH/DRL

ADC1_DRH/DRL

ADC11_DRH/DRL

!

!

‘ VREFEN ‘ ‘ VREFVSEL ‘

K 24-1 ADC ThfEHE R

24.2 ADC $#{Ei5iBB

O P WHRER K — % 12 (B VGRS ADC, SCRE 12 NS, SORFRAEACKFE. MCU #ift
52747 %% ADC_CR G A S LR #EAT P33 #1025 FOC ThgRala, A8 AR HLES SEN
B S DIN il A QA S LRSI 1y, il R 2555 B Sk Iy 3 i 2

24.2.1 IR HEIRE

ADC_NMASK

ADCEN

ADCBSY

ADCDRO

<€—SET 1STARTADC

Sl Conversion

time

Clear 0 By Hardware

Result 0

ADCDR1

Sampling
time

Conversion

A &
ete 4> MCU Read Results

K] 24-2 ADC i3 345 KA 7
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el 24-2 s, JA3) ADC #:4E

W HE A& ADC &% Hi [k ADCREF

VB IS 145 B ¥ B P A7 4 ADC_MASK

L A3 R SRR I S RE R (B IME N 3D

% E ADC_CR Z {74511 ADCEN f7i4 1

% B ADC_CR 73174311 ADCBSY £y 1 J5, ADC JT44 T4k

B ADCBSY NE 5 H] LLEEHL ADC #4531

ADC % 40 I K 475 A R (1 5 AR B s (B fE6E CH2/3/4 J5, IRICRFEFE 4 CH2/3/4,
SRIGTERIL ADCBSY 2 B B R #2551

O B — A SCRF 12 @B RS A 12bit [ ADC. Jiizh ADC #4E1T, B8 I 75 ZURAERIRT
B TE ) YT B U B 7 A7 4 ADC_MASK, BB 4@ (145 EIE 1 SRAR I B WIE T (/ME R 3),
% B ADC_CR 7317411 ADCEN #1 ADCBSY 24 1 J5, ADC JT46 T4k

4k, ADC SCHlk Thie, HALKRIhAEM et MCU B Rt g, R IEm R E T
FOC it

)% FOC Ihfig (Fid & DRV_CR %17 #5111 FOCEN=1), FOC #Huk H 5 )55 ADC ML I 78
i B AINGAl R ADC SKAE, IFRERAEE B 3k 2 FOC Fidk.

7. ADC Ifid R TheRAE g, 2fil R S R F 2 ADC SKFEIT, R 4 i IEE -
ADC XAff, ADC 2ATHr 4 ai#HAE, $ATARIIAE, filk DIReRAE ¢ 5 B3k E 2 1 ADC ¥
YERIZE. 24 ADC fil % ThAEIEAERAERS, #F MCU J33) ADC % #fEfiat, M ADC 2% 5¢ fifih &
KAEDIRE, T H A SRR e

24.2.2 ADC fi&tEt

JA 3 FOC ifgJ5, ADC FJ7EHLHLIRA) 75 B2 i 21 Sl ADC SRR« il A A2 5 007 41 i A
AT I EAT, P R % 1 S U I A A A= B, (B R B 20 S5 U7 i) ADC J@iE
ANHES,

)55 FOC Thig (it E DRV_CR 247 #%%) FOCEN = 1), FOC f&5u A3 j5 5) ADC RHIf:
TE 75 B ADC SR, FRRERFEIIME H ik 2 FOC ik,
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(" Start ADC SETUP )

ADO/AD1/AD4 Channel Enable

ADC MASK EN Enable

FOCEN = 1

ADCO_DR->FOC_IA  ADC1_DR->FOC_IB
ADC4_DR->FOC_IC

Kl 24-3 ADC Rt i 5 SR AE LR

WP 24-3 iR, % ADC il 0/1/4 fisfig, I HLAE FOC EAEI, W7 th FOC HSLf Al RIRFE
PN
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24.3 ADC S51F85

24.3.1 ADC_CR (0x4039)

0: ZASIRADCHE Hi ok 52 B

1: AVRADCH:#5z e

fr 7 6 5 4 3 2 1 0
2 HR ADCEN ADCBSY RSV ADCQLIG ADCIE ADCIF
2T R/W R/W1 - - - R/W R/W R/W
LR A[:N 0 0 - - - 0 0 0

fir R B3

{HEEADCTN g
[7] ADCEN | 0: Z%&1k

1: ffife

ADCH A i

MCU#EAEADCHY N 56 5 ADCENA , {3 HiL B v 45 4, P55 ADCBSYHEAT 364, MCUS 1
6] ADCESY JE TFUBADCHEH#e, 4 5g BE R 1 5hi% 0. MCUHH ] DA HUH A7 A 341 r ADC 2 75 Ak

FEd i, HFHA L NIFMCUEB1LE Y. WAMMCUR B, BoLE

X, EHERIRADCIRZS

ADC_MASK=0Ff It B 1T & X .
[5:3] RSV R

ADCELHE VX = AL X i e
2 | MO o: ancrR s

1: ADCECHE R AT AT . (TRIGKER A SZ 540D

ADCH B fdi e . FH T HIADCIF 2 15 AMCUR B2 b =54 . (AN & TRIGHE
[1] ADCIE (%{T ) .

1: f#ifie

ADCE G5 bR ENL . AR IRADCHL He 58 BRI, 57 ADCTE=1 U] [/]MCU /& #ZADC - 187
0] ADCIF HE. AL ASZADCIERE ]

24.3.2 ADC_MASK={ADC_MASKH,ADC_MASKL} (0x4036 ~0x4037)

ADC_MASKH (0x4036)

[0A 5 | 14 [ 13 | 12 11 10 9 8
2 FR ADC_SCYC[11:8] CHIIEN | CHIO0EN CH9EN CHSEN
it R/W R/W R/W R/W R/W R/W R/W R/W

=E0KEN 0 0 1 1 0 0 0 0
ADC_MASKL (0x4037)

[0A 7 6 5 4 | 3 2 1 0
4R CH7EN CH6EN CH5EN CH4EN CH3EN CH2EN CHIEN CHOEN
A R/W R/W R/W R/W R/W R/W R/W R/W

=E0KEN 0 0 0 0 0 0 0 0

L iR
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ADCES 1 LB [H e

[11] CH11EN %2 #%ADC_MASK [CHOEN]

ADCES 1038 [

[10] CHIOEN | e 5 AnC MASK [CHOBN]

ADCE5 938 14 fii it

[9] CHIEN" | S5 2 ADC MASK [CHOEN]

ADC 83 & fi g

(8] CHSEN | 5 AnC MASK [CHOEN]

ADCE 738 & fi g

[7] CHTEN™ | S ADC MASK [CHOEN]

ADC 638 I8 fi g

(6] CHOEN | e 52 D MASK [CHOEN]

ADC 538 & fi fig

[5] CHOEN' | e 5 ADC MASK [CHOEN]

ADCEE 438 18 fii it

[4] CHEN | e s ADC MASK [CHOEN]

ADC 55 33 1% fii ik

[3] CHSEN | Se 52 ADC MASK [CHOEN]

ADCE5 238 18 fifi ik

[2] CHZEN | S5 ADC MASK [CHOEN]

ADC 13 38 fi g

[1] CHIEN 1 e e AnC MASK [CHOEN]

ADC R 01/ 15 1 B
[0] CHOEN 0: ZEREimiE
1. ffgeEIE

24.3.3 ADC_MASKH (0x4036)

ADC_MASKH (0x4036)

A 7 | 6 | 5 | 4 3 2 1 0
LK ADC_SCYCH[7:4] CHIIEN | CHIOEN CHIEN CHSEN
KA R/W R/W R/W R/W R/W R/W R/W R/W

pE VAN 0 0 1 1 0 0 0 0

A 2R #id

ADCRAE JE 3% B, JBIiEADS. AD9. AD10. AD11FLFE .

ADC_SCYCH[7] = OKY,

ADC_SCY | iEJ&AD8. AD9. AD10. AD11RAEJEHANADC SCYCH[7:41ANADCHS % & 3 o
CH[7:4] | ADC_SCYCH[7] = 1M,

JEIEADS. AD9. AD10. AD11RAEFEHAA (ADC_SCYC [7:4]1*8 + 7)A~ADCH} & &
.

[7:4]

(3] CHIIEN | ADCI#IE 111§/
(2] CHIOEN | ADCi#H & 10{£ &g
[1] CHOEN | ADCIEIE9fE A
(0] CHSEN | ADCiHiE8{#if

24.3.4 ADC_SCYCL (0x4038)

ADC_SCYCL (0x4038)
# | 7 | e | 5 | 4 | 3 | 2 1 0
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2 FR ADC_SCYC[7:4] ADC_SCYC[3:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
SAhiE 0 0 1 1 0 0 1 1
(ITA B iR
ADCRFEJH W B, JIEADS. AD6. ADTILHXE .
ADC SCY ADCiSCYC[7] = 05#14
[7:4] C7:4] JIEADS. AD6. ADTSEAEJHIHNADC SCYC [6:4]/NADCHT & & B
‘ ADC_SCYC[7] = 1%,
JIEADS. AD6. ADTSEAEFEIHJY (ADC SCYC [6:41*8 + 7) ANADCHY & J& H o
ADCRAEJH W1 B, JiEADO. AD1. AD2. AD3. AD4JLH%HE.
ADC_SCYC[3] = OH,
(3:0] ADC_SCY | iHIEADO. AD1. AD2. AD3. ADARAELSEIJYADC_SCYC[2:0]MADCHT B Jif 1] .
' C[3:0] | ADC SCYC[3] = 1M},
JEIEADO. AD1. AD2. AD3. AD4KAEE N (ADC_SCYC[2:0]*8 + 7) SADCH &
.

24.3.5 ADC0_DR={ADC0_DRH,ADCO0_DRL} (0x0300 ~0x0301)

ADCO DRH (0x0300)
Az 15 14 | 13 | 12 11 [ 10 [ 9 [ 8
AR RSV DH[11:8]
KM - - - - R R R R
S - - - - 0 0 0 0
ADCO DRL (0x0301)
A 7 6 5 4 | 3 | =2 1 0
R DL[7:0]
Bt R R R R R R R R
SAE 0 0 0 0 0 0 0 0
(A B iR
[15:12] RSV RE
[11:8] DH ADCHEHSE R JE , 55 03 18 (1) A7 ADCHS # i i
[7:0] DL ADCHe e e, 018 IE MR8 A Hdi
24.3.6 ADC1_DR={ADC1_DRH,ADC1_DRL} (0x0302 ~ 0x0303)
ADC1 DRH (0x0302)
bz 15 14 | 13 12 | 11 [ 10 | 9 8
4 FR RSV DH[11:8]
EA] - — - R R R R R
SN - - - 0 0 0 0 0
ADC1_DRL (0x0303)
[0A 7 6 5 | 4 | 3 | 2 1 0
A FR DL[7:0]
Tty R R R R R R R R
SN 0 0 0 0 0 0 0 0
R | &% #iR
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[15:12] RSV FREE
[11:8] DH ADCEE¥RSE RS, 55 1B I8 1) v 407 ADCHE B Bz
[7:0] DL ADCHEMRSERR G, 35 1ilE RS~ £

24.3.7 ADC2_DR={ADC2_DRH,ADC2_DRL} (0x0304 ~ 0x0305)

ADC2_DRH (0x0304)
A 15 | 14 | 13 ]| 12 11 [ 10 [ 9 [ 8
LR RSV DH[11:8]
A - - - - R R R R
XDA(E] - - - - 0 0 0 0
ADC2_DRL (0x0305)
fr 7 6 5 | 4 | 3 | 2 | 1 | o
42 Fx DL[7:0]
Bt} R R R R R R R R
XDAE] 0 0 0 0 0 0 0 0
A B Eiipuy
[15:12] RSV RH
[11:8] DH ADCHEH SE I 5, 55 238 T8 1) e ANT ADC S H B e
[7:0] DL ADCHE e e, B 218 18 P8 o B ds

24.3.8 ADC3_DR={ADC3_DRH,ADC3_DRL} (0x0306 ~ 0x0307)

ADC3_DRH (0x0306)
fir 15 | 14 | 13 | 12 11 [ 10 [ 9 [ 8
25 RSV DH[11:8]
et} - - - R R R R
XA - - - 0 0 0 0
ADC3_DRL (0x0307)
fr 7 6 5 | 4 | 3 | 2 | 1 ] o
B4 DL[7:0]
FRM R R R R R R R R
XA 0 0 0 0 0 0 0 0
A AR #iR
[15:12] RSV {758
[11:8] DH ADCH: 4 e e, B 31T ) i A7 ADCHE 45 25 4
[7:0] DL ADCHE# 5E B, 56 310 [ (K8 A B s

24.3.9 ADC4_DR={ADC4_DRH,ADC4_DRL} (0x0308 ~ 0x0309)

ADC4 DRH (0x0308)
r 15 | 14 | 13 | 12 1m | 10 | 9 | 8
£ RSV DH[11:8]
Byt - - - - R R R R
SAME - - - - 0 0 0 0
ADC4 DRL (0x0309)
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L 7 | 6 5 4 | 3 | 2 | 1 | o
4R DL[7:0]
Bt} R R R R R R R R
XA 0 0 0 0 0 0 0 0
A B iR
[15:12] RSV R
[11:8] DH ADCFEHRSE R 5, 55 4383 1) e A ADCHE # B4
[7:0] DL ADCHeH e i, R4 E RS o Hdfa
24.3.10 ADC5_DR={ADC5_DRH,ADC5_DRL} (0x030A ~0x030B)
ADC5_DRH (0x030A)
e 15 | 14 | 13 | 12 11 | 10 | 9 | 8
Bk RSV DH[11:8]

KA - - - - R R R R
LEDALE] - - - - 0 0 0 0
ADC5_DRL (0x030B)

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

4 R DL[7:0]
Bt} R R R R R R R R
EDALE] 0 0 0 0 0 0 0 0
(A B iR
[15:12] RSV RE
[11:8] DH S 5 I8 (1) A0 ADCFE He B s
[7:0] DL ADCH A SE R i, 56 BIB i 8 A B s
24.3.11 ADC6_DR={ADC6_DRH,ADC6_DRL} (0x030C ~ 0x030D)
ADC7_DRH (0x030E)
hr 15 | 14 | 13 | 12 11 | 10 | 9 | 8
25 RSV DH[11:8]

KR - - - - R R R R
XDA] - - - - 0 0 0 0
ADC7_DRL (0x030F)

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

4 F DL[7:0]

HKA R R R R R R R
SAE 0 0 0 0 0 0 0 0
WA ER iR

[15:12] RSV RE

[11:8] DH 55 TR IE 1) AN ADCEE e B

[7:0] DL ADCHARSE R T, 30 TIlaE [P RSAr Hl
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24.3.12 ADC7_DR={ADC7_DRH,ADC7_DRL} (0x030E ~0x030F)

ADC7_DRH (0x030E)
A 15 | 14 | 13 | 12 11 | 1w | 9 | 8
LR RSV DH[11:8]

A - - - - R R R R
XA - - - 0 0 0 0
ADC7_DRL (0x030F)

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

4R DL[7:0]

KM R R R R R R R R
XDAE] 0 0 0 0 0 0 0 0
A LR iR

[15:12] RSV RH

[11:8] DH B TIEIE 1Y) S AN ADCHE He B e

[7:0] DL ADCHE# 58 i, B8 TIl T (RS A 24

24.3.13 ADC8_DR={ADC8_DRH,ADC8_DRL} (0x0310 ~0x0311)

ADC8_DRH (0x0310)
fir 15 | 14 | 13 | 12 1n | 10 | 9 | 8
25 RSV DH[11:8]

R - - - - R R R R
XA - - - - 0 0 0 0
ADCS DRL (0x0311)
fr 7 6 5 | 4 | 3 | 2 1 0

4R DL[7:0]

et} R R R R R R R R
XA 0 0 0 0 0 0 0 0
A BFR iR

[15:12] RSV RE

[11:8] DH S8 IE (1) A DT ADCHE e B

[7:0] DL ADCHARSE R, 50 81 [RS8 A7 H

24.3.14 ADC9_DR={ADC9_DRH,ADC9 DRL} (0x0312 ~0x0313)

ADC9 DRH (0x0312)
A 15 | 14 | 13 | 12 11 [ 1w | 9 | 8
24 RSV DH[11:8]

B! - - - - R R R R
XA - - - - 0 0 0 0
ADC9_DRL (0x0313)

A 7 6 5 | 4 | 3 | 2 1 0
4Bk DL[7:0]
R R R R R R R R R
SAH 0 0 0 0 0 0 0 0
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fr %K ik
[15:12] RSV | R
[11:8] DH SEOIRIE 1Y =y 4L ADCH H HiHis
[7:0] DL | ADCHEB SR, BOmEHESREGE

24.3.15 ADC10_DR={ADC10_DRH,ADC10_DRL} (0x0314 ~0x0315)

ADC10 DRH (0x0314)
A 15 | 14 | 13 | 12 11 | 1w | 9 | 8
AR RSV DH[11:8]

Byt - - - R R R
XA - - - 0 0 0 0
ADC10_DRL (0x0315)
fr 7 6 5 | 4 | 3 | 2 1 0

4R DL[7:0]

KM R R R R R R R R
XDAE] 0 0 0 0 0 0 0 0
fr B Eiipuy

[15:12] RSV RH

[11:8] DH 55 103 IE 1 = AT ADCHE 5 K s

[7:0] DL ADCEEHR5E R JE, 2 10JE 8 (I8 F s
24.3.16 ADC11_DR={ADC11_DRH,ADC11_DRL} (0x0316 ~0x0317)

ADC11_DRH(0x0316)

fir 15 | 14 | 13 | 12 11 | 10 | 9 | 8
25 RSV DH[11:8]

HRM - - - - R R R R
=EDAIEN - - - 0 0 0 0
ADC11 DRL (0x0317)
fr 7 6 5 | 4 | 3 | 2 1 0

4R DL[7:0]

B R R R R R R R R
XA 0 0 0 0 0 0 0 0
WA B iR

[15:12] RSV e

[11:8] DH 551 I ¥ =y A7 ADCHL 4 5

[7:0] DL ADCHH e i e, 5 1 LidE (I8 A s
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25 DAC
25.1 DAC IIEEEE]

VREF

[6]
6]

—O
P2_AN
P2_OE

DACEN —

NCF

DAC_DR —2> DACO I P2.6/DAC/CMP3M
DAC D 0 —>» _
H =
o 2
> 2
O
< cmpsp
DACMOD >
-ET Y
LL
-
<
I
>
25-1 DAC JfigtE R
R
1. DACO fth JC R IRshae 11, REedr At idl, Joband AERVE i, /s i i B b e
et

2. 1t DACO %t & P2.6/DAC 51, FHcE: P2_AN[6]=1, P2_OE[6]=1
3. DACO ffH VREF =% &, {##t DAC 7% VREFEN =1, DACEN =1

25.2 DAC 51F=3

25.2.1 DAC_CR (0x4035)

A 7 6 5 3 2 1 0
A FR DACEN DACMOD RSV
KA R/W R/W - - - - -
XAz 0 0 - - - - -
IO B ik
DAC{# &
(7] DACEN 0: DACZE
1: DACA#igE.
DACIE R i B
6 DACMOD e N,
6] 0: TFF, DACH;H! L FE 75 [ S0 FIVREF .,
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L: P JRE 0, DACHH H K 95 Bl Y VHALF | VREF ,

[5:0]

RSV

TR

25.2.2 DAC_DR (0x404B)

Az 7 | e [ s | 4 | 3 | 2 | 1 | o
P27 DAC DR
Byt R/W R/W R/W R/W R/W R/W R/W R/W
p=RDA[El 0 0 0 0 0 0 0 0
[0A B FKR £
[7:0] DAC_DR | DACHE il s Edatm N
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26 DMA

26.1 DMA IjigE5iiAB

DMAO CRO || DMA1 CRO
[DMACFG] || [DMACFG] ENDIAN"| DMATE
UART Receive request i
P Y Y
UART transmit request> CHOLEN CHOBA el 0
—P —
I%C to XRAM request CHOEN CHOBUSY CHOINT
> DMA
XRAM to I2C request ENGINE
-
CHILEN cHiBa | Channel 1
SPI to XRAM request
— -
-
XRAM to SPI request CHLEN CHIBUSY || CHLINT
P

K 26-1 DMA IREHE A

DMA Tt & — AN UUETE 1Y) DMA #2588, e SK8l 17 4M% (SPI. UART. I2C) 5 XRAM
(B) I B B s AL, AR FE R DMA X XRAM 1935 M S EAT-HE MCU X XRAM [1)1E 5 13525 #
PEo ARHIA B XRAM U ] (2 aa bk v 5 B, SCRp R A i o b i B, SCRE i
fE.

J55)) DMA FERERE — Mo Selic BIrAb O RESMA,  FIARYE 75 >Kidid DMAx_CRO[CFG]
WE DMA B /M N @i, #wE DMA Fl . AEHIF DL AR AT XRAM #246 il
4 J5 5 DMAX_CRO[EN]H! DMAx_CRO[BSY] 1, BN Al fizh DMA. #fit&4m5e B 5 i) 3% 4 52 DMA
W, FHRJEZ) DMA BGZi i B E S, A 755 DMAx_CRO[BSY] A 1, BIR FkJE 5 DMA.

26.2 DMA F1F=8

26.2.1 DMAO_CRO (0x403A)

bz 7 6 5 | 4 | 3 2 1 0
2K DMAEN DMABSY DMACFG DMATE ENDIAN DMATF
KA R/W R/W1 R/W R/W R/W R/W R/W R/W

=RA N 0 0 0 0 0 0 0 0

AL ZFR ik

(7] DMAEN | DMAEIEOf# fg

(6] DMABSY | DMAGEIEON RAS/ TG
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S

0 : BIEERC TR, BT RHANERIRES .
1: JBIEOIEFEAL S o

5.

DR

1: JAshiEEOTF G 1L .

|

(e

[5:3]

DMACFG
[2:0]

THEOAME IR T

000: MUARTZIXRAM

001: MXRAMZ|UART

010: MI’CHIXRAM

011: MXRAMBIIC

100: ASPIZFIXRAM

101: MXRAMZISPI

B OARAS T A A ] g AR

(2]

DMAIE

DMA H Wi SR A fE

0: 2% 1-DMARIMCU L H: b ki K .

1: fREDMAIMIMCU A H FR Wi =R, 4 bR & CHOINTECHLINT 18, B RIMCU
A R

[1]

ENDTAN

DMAZCHE A& J 3 A =X

0: mhrF eI e k% .

L ARAL T BRI BRI

BEALI R B X 16 A B0, 807 B 3L =t B C & M0
I 0B DRI A AT 2R

(0]

DMATF

DNNTBOFE et THr . BEFELL, BTFIB0,
0: ™A,
L EOMHTERE . (INTEN = LN, FMCURHIFIR, L2 b5

H)

26.2.2 DMA1_CRO0 (0x403B)
fir 7 6 5 | 4 | 3 2 1 0
k4 DMAEN DMABSY DMACFG DBGSW DBGEN DMATF
KR 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
(A B Eii P
[7] DMAEN | DMAJEIHE L gE
DMAETE VTR AS /46
1§:
0: EEMEM TR, BE REANLHIRES .
[6] DMABSY | 1: iBif1IEEAL%.
5.
0: TEX
1: JA3hiEE L a5
JHIE 1AM IE R
000: MUARTHIXRAM
(5:3] DMACFG | 001: MXRAME(|UART
' [2:0] 010: MI’CHIXRAM
011: MXRAMBII*C
100: MSPIZFIXRAM

V1.6

331 www.fortiortech.com



u For til;ljl Tech
P EBER FU6812x2 61x2 62

101: MXRAMZFISPI
I IE DR AT A W 2 AR

DEBUGHE =X [X 35kt

[2] DBGSW | 0: DEBUGIX i #EXSFR (5 bk 2518): 0x4020 ~ 0x40FF)
1 : DEBUG X 4535 £ XRAM (5 HY Hb 31k 2% 18] . 0x0000 ~ 0x0317)
DEBUGHS . f
0: IEFHEZL

1: DEBUGHEZ

4CHICFGHCL ® 101, DBG EN = 1ff, DMA¥4i3 ADEBUGHEZX, IHINFSPT EN=1
[1] DBGEN | B, SPTAS3ZEEHLH KRB MISOL TR » DMAE B, A DBG SWIX 48 AH %
BT SPT MOST &% H 3=, CHIBA/CHILENA T35 5 X3k (o thdl, i
NSSEHEhAE A%, R RIEE—IKEH, NSSHZENAS A& HE—R, RIGHEET
— KGR R IE

H#EDEBUGHE R 5, DMAOCH1 H 17 E 5l 5% 4] o

DMAE I 1A% 52 R Wb i . BB 1, B0,

0] DVALF 0: JTLHWreE,
1: EE B e bR . CINTEN = 18, mMCUR B ARIE R, & WA= R
R

26.2.3 DMAO_CR1 (0x403C)

DMAO_CRIH (0x403C)

AL 5 | 14 | 18 [ 12 [ 1 | 10 9 | 8
LR CHOLEN CHOBA[9:8]
Syt R/W R/W R/W R/W R/W R/W R/W R/W

=EDKEN 0 0 0 0 0 0 0 0
DMAO CRIL (0x403D)

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

R CHOBA[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
=EDKEN 0 0 0 0 0 0 0 0
(A B iR
CHOLEN[S %:w@ﬁ@ﬁ%%ﬁ%?%&%ﬂ?%(ﬁﬁﬁ%?%x
[15:10] 0] 5. DMAIHIEO XRAMELHE LML .
' VB ORAIT AT 2048, 4ENDIAN = 15, HEFFCHOLENTE B T4k,
DMAIEIEO XRAME Hbk .
Cmmm:iﬁ@@%ﬁﬁﬁxﬂﬁﬁo
[9:0] 0]

VE: IEIE 0L HIXRAMM 1 7S [8] X 35 A CHOBA[9:0] ~ (CHOBA[9:0] +
CHOLEN[5:0]) »

26.2.4 DMA1_CR1 (0x403E)

DMA1 CR1H (0x403E)
fir 15 | 14 | 1 [ 12 [ 1 | 10 9 | 8
2 HR CHILEN CH1BA[9:8]
HAY 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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DMA1_CRIL (0x403F)

AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
2R CHIBA[7:0]

eyt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0

YA 2R kTt

B DMAGEIE L H ATAER =1 28 LT (ORRELFT).
CHILEN[5 | 5. DMAIEIE1 XRAM E¥EfLHiKE.

LS00 ) | i ks e R e
HENDIAN = 1KY, HEFECHILENE B NET L.
DMAIEIE1 XRAME Hudik.
s e 25
Cmmm:zﬁ%@&MmﬁTﬂ&E
[9:0] 0]

VE: JEIE LRI XRAMMRE 22 8] X 38 A CHIBA[9:0] ~ (CHIBA[9:0] +
CHILEN[5:0]) .

4 DMA JEIBE AL N 12C I (G 12C £ XRAM. M XRAM % 12C), 12C @il START
+ Address F Wi {1 % MCU #fFiEBR . 1°C I MHLES, #iEH STOP, FHIFE 0 F 74
I2C_SR[STOP], LA&Rk 12C ik, IR HEHH 5 DMA 1%
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27 VREF &EH[E

27.1 VREF {&RAYSIE(Ei AP

[5]

P3 AN

VREFEN
VBG O—

~—<| P3.5/VREF

3/4/4.5/VDD5

VREFVSEL[1:0] —>

K 27-1 VREF AR 1) 55 4 N i H 175100

VREF Bk (35 BB E 27-1 Fis. VREF J& 2% A sk, Alfs ADC 24t N 5%
HE

B4 VREF TAE, TFENES/AHIT: VREFEN = 1, VREFVSEL d&f Bk, Bk
27.2.1 VREF_VHALF_CR(XRAM: 0x404F). &4t VREF HEZL 751, A& P3_AN[5] =
1. VREF HLEAES F N #8HT ADC 1922 BT A DAC 195 2% Bk .

I

B FU6812S2/ FU6812V W e fdiFH Pu# VDD5 {F %25 Hi T i i
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27.2 VREF {8 S51738
27.2.1 VREF_VHALF_CR(XRAM: 0x404F)

A 7 | 6 5 4 3 2 1 0
S VREFVSEL RSV VREFEN RSV VHALFEN
KH R/W - R/W - - - R/W
FAAL] o [ o = 0 = = - 0

A 2 #id

VREF A5 Py 2% i [k e #dii
01: VDD5
[7: 6] VREFVSEL 00: 4.5V
11: 4V
10: 3V
[5] RSV PRE

VREFALERAE RELS 5, I T2A ADCHR At Py 555 % S
0: 2% FNFVREFS %, W¥EP3 AN[5] = 1, AMEES3% MP3. 5%\

[4] VREFEN 1: {HEEPIEPVREF S, ik EP3 AN[5] = 1, WIVREFSEEH T
P3. 55| |, TI4%0.1 ~ 1pFHL A = VREFFE & 1k

[3:1] RSV R
VHALF T/Efdifig

(0] VHALFEN 0: 21k
1: f#igE
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28 VHALF &E8E

28.1 VHALF {&RASIE(EiN AP

VREF

[2]

<—VHALFEN

3_AN

\VREF/2

[a
JAE P3.2/VHALF

P 28-1 VHALF 5 iy 4 N4 H s o

VHALF B (5w & L an B 28-1 Az VHALF [IER 24— NS H .
T VHALF MR IES T/, TROE S8 : VHALFEN=1; P3_AN[2]=1, % VHALF
JE i 2 P3.2 5B,

28.2 VHALF &S 1==S

VHALF it B % 74355 27.2.1.
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29 15hY

FU6812x2/61x2/62 £ 1Ay 3 mnd LI RS G780, 7079 AMPO. AMP1. AMP2.
TS E AL fe . FUB812N2 / FU6812S2. FU6861N2 / FUBB61NF2 HAERK 1 Mz
AMPO.

Z
(11|
X
o
=
<
AMPxP D<}—
AMPXO
AMPXM D} —
29-1 B ISR EHUR B
29.1 iERUR(FiREE
29.1.1 BEHFIEM (AMPO)
IE TR P 29-2 TR .
Z
L
£
>
<
P3.1/AMPOP [X}—— +-
P2.7/AMP0O

P3.0/AMPOM [X}— —

29-2 B HRIZ I (AMPO)
R B AR AR AR R, FRACE: AMPOEN =1,

TE2E B IR 32 B0 B N B e o L B S BN P 29-2 FToR. (6B AMPO J& i, B Ja il iz i
FI=A GPIO M4z, B P2.7, P3.0, P3.1 &4 milti, %E P2_AN[7]=1,
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P3_AN[1:0] = 11.
29.1.2 {EEEEERL (AMP1/AMP2)

29.1.2.1 AMP1

AMP1EN

P1.6/AMP1P X}— |-

P2.0/AMP10

P1.7/AMPIM [X}—— —

K] 29-3 AMPL %y N i tHAH ¢ 51 BRI B

I S EAE GEAH FHIRIS I AMP1, FEECE: AMP1EN =1,

HH EEL LIS TR N B o 2 FR 5] BN B 29-3 k. (RS AMPA JE 80T, NS IS TR 5%
=4 GPIO D4, B P1.6, P1.7, P2.0 &4 mtifiis, ¥ & P1_AN[7:6] = 11,
P2_AN[0] = 1.

29.1.2.2 AMP2

AMP2EN

P2.1/AMP2P D<}—— -+
———{X] P2.3/AMP20
P2.2/IAMP2M X<} —

29-4 AMP2 i N i AH % pad HI1E 0

LN B A RIS T AMP2, ERCE: AMP2EN =1,

AH LY IS TR N i 6 S TR S BRI 1] 29-4 Fiis. {4 AMP2 I&J8RT, W 268 5 IS T30
KH=A GPIO N4, Bl P2.1, P2.2, P2.3 &AM, WE P2 _AN[3:1] =
111,
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29.1.3 15K PGA {8, 3 AiEhE%iS PGA

Z  AMPO_GAIN
= 001->2X
S 010->4X
< 011->8X
v, 1k© P3LAOP “ 100->16X
LANN—IX +
EVout
Q P3.0/AOM
V2 ’\l/li/\, X - P2.7/A00

K] 29-5 AMPO T1EFE PGA Z 73 AN 2

Z  AMP_PH_GAIN

5' 001->2X

S 010->4X

< 011->8X
v, 1kO PLEIAIP “ 100>16X
LANN—IX -+

EVout
Q P1.7/AIM

V2 ’\1/l§/\, X _ P2.0/A10

K 29-6 AMP1 LAETE PGA Z /i ANE

Z  AMP_PH_GAIN

N 001>2X

S 010->4X

< 011->8X
v. 1kQ P2.1/A2P “ 100->16X
LANN—IX -+

&Vout
Q P2.2/A2M

V2 ’\1/l§/\, X - P2.3/A20

K] 29-7 AMP2 TAE7E PGA Z /3 AN

IBTETARAE PGA B, &0 146\ S A5 A i 23790 3 56— 1kQ ITHLPH . TROK % £

Z 4 PR .
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Z
L
o
[a
AMPOM_GND=1 =
1kQ P3.1/AOP “
AN +
Vout
P3.0/AOM X
P2.7/A
5 - IA00

K] 29-8 AMPO TAE7E PGA fg AN (Him PN H: GND)

AMP12M_GND=1

1kQ P1.6/A1P

I+ L
AMP1EN

Vi AAA—IX
Vout
P1.7/A1M E
P2.0/A10
——

29-9 AMP1 LETE PGA $ AN (i P #iFE GND)

AMP12M_GND=1

| + /
AMP2EN

Vout
P2.2/1A2M X
X P2.3/A20

K 29-10 AMP2 TAFAE PGA fg AR (i N #54% GND)

B L AEfE Ry PGA MUK, Bt Pin WHESST, WMAKE
AMP12M_GND/AMPOM_GND J& it F 4 34432 Ui 7  GND, LI VHALF %% di i % 1
25/64*VREF.

% PGA fitsiii P4 #fi 4% GND B, A 5 3 90 HU T ) T SR R
® AMP_GAIN=2X  Vout=7/6*Vhar+ 7/3*V1
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® AMP_GAIN =4X Vout=6/5"Vhar + 24/5*V1
® AMP_GAIN =8X Vout=11/9*Vhar + 88/9*V1
® AMP_GAIN = 16X Vout=21/17*Vhar + 336/17*V1

29.2 B EHFER

29.2.1 AMP_CR (0x404E)

DA 7 6 | 5 4 3 2 1 0
AR RSV AMP2EN AMP1EN AMPOEN
gt - - - - - R/W R/W R/W
SAH - - - - - 0 0 0

YA 2R iR
[7:3] RSV R ¥

[2] AMP2EN | {#BEAMP 2

(1] AMP1EN | fHAEAMP 1

[0] AMPOEN | {#HEAMP 0

29.2.2 CMP_AMP (0x40f2)
fr 7 6 | 5 | 4 3 E | 1 0
Z% | DACD 0 AMP_PH GAIN[2:0] AMPO GAIN[2:0] CMPIE?M—
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 &R iR
[7] DAC D 0 | 917 DACKUE S At o7 B
AMP1&2 PGAIZ TBURCR A B 5e B B A5 b 2 A58 5| B E TkQHELFH)
000: JBOKAEEH AL B
AMP_PH 8(1)(1; ?é

[6:4] GAIS\S[Z: 011, 8%
100: 16X
101: {58
110/111: BURMEE B IMIALE
AMPO PGAIE THUBURAE B B ( THRORAE B A5 2 430 51 B e 1k QHLBH)
000: JBOKAEEH AR B
001: 2X

. AMPO GA | 010: 4X

[3:1] IN[2:0] | O011: 8X
100: 16X
101: %%
110/111: JBORAEH b Ah e &
(0] CMP3P4M | P27 CMP3 IE %5 ACMP4 £ i T e 56 4% 25 P34
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_FS

0: ANEREIIRE
1: #RIRE

29.2.3 TSD_ADJ (0x40f3)

TSD ADJ (0x40f3)

A 7 | 6 | 5 | 4 3 2 1 0
5 RSy AMP12M G | AMPOM GN TSDAD]3 TSDADJO
ND D 0
HT - - - - R/W R/W R/W R/W
=EDAIE] - - - - 0 0 0 0
(A AR 3%y
[7:4] RSV REd
ffifef5, AMP1&2 PGAREZURP17/P2235 P fBHEGND, ULHFVHALF = 25/64*VREF
AMP12M GN .
(3] b 0: Mg
1: fifige
ffifef5, AMPO PGAREUIT P30 A #i4%GND, ILHFVHALF = 25/64*VREF
[2] AMPOM GND | 0: ANfiifig
1: fHiRE
HEVT FILT4H &
TSDADJ3 Nt ifiz, EVT FILT[6:5] 4 [alf7, TSDADJO 0 Mi{fAr
TSD_ADJ[3:0] BE(C)
1000 65
1001 70
1010 75
1011 80
1100 86
‘o) | TSDADI3/ 1101 Il
TSDADJO_0 1110 97
1111 103
0000 105
0001 115
0010 120
0011 128
0100 135
0101 142
0110 150
0111 Re
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30 LbEkzR

30.1 ELERERIRFiRER
HL B S THAEAE L 8 i DAC 75 B, DAC fr A ST, AT SHiTI0E 8.

30.1.1 Lb§kEs CMP3

CMP3HYS
CMP3EN

P2.0/ADO [

P2.3/AD1 [

CMP3MODI[1:0]

P2.7/ICMP3P/AD4 | >

P2_AN[6]
P2_OE[6]:D§L
P2.6/CMP3M | >

VREF

CMP3_OUT

8Bit
DAC

DACODAT[7:0] —

DACOEN

&l 30-1 LL##E CMP3 14 N i tH ARG S 5

EE A28 B0 N\ S e o 11 ] 30-1 B

it B LA s CMP3 (I B .

1. BlE P2_AN[6]. P2_OE[6] = 1, {#ifit CMP3, filfi\iiZ % . Z% i ERIE AN
DACO #i t Fi R B4 F B 4 N L o 635 DACO #ii, 7F P2.6 Al [AAME 2 (HiE7F
100pF, DACO %t — By 8] J i H FL e A8 € ) s

2. FLE CMP_CR1[CMP3MOD], &#EHAA. SN =R

m  ii® CMP_CR1[CMP3MOD] = 00, CMP3 Jyibbig g AN, FLAA N s 11 j 4%

HnE 30-2 s
B /iE CMP_CR1[CMP3MOD] = 01, CMP3 JyX bt get AN,  FLAAdm N o 11 f
& 30-3 s

B E CMP_CR1[CMP3MOD] = 1X, CMP3 Jy= Hy# st A,  FLAH NS e st 11 R
FEunE 30-4 fiiow
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3. Fii® CMP_CR1[CMP3HYS], k2 75t iR
4. ¥ B CMP_CR1[CMP3EN] =1, ffifit CMP3.

CMP3HYS
CMP3EN

P2.7/CMP3P/AD4 h
+

P2_AN[6]
P2_OE[6]

P2.6/CMP3M | >——

VREF

CMP3_0OUT

CMP3MOD[1:0]=00

8Bit

DACODAT[7:0] —

DACOEN

& 30-2 CMP3MOD[1:0]=00, %5 Lhi 234 A

CMP3HYS
CMP3EN

CMP3MOD[1:0]

P2.0/ADO [ >
P2.3/AD1 | >——

CMP3_OUT

P2_AN[6]
P2_OE[6]

P2.6/CMP3M | >———

VREF

CMP3MODJ[1:0]=01

8Bit

DACODAT[7:0] —

DACOEN

& 30-3 CMP3MOD[1:0]=01, #EFM Hbi 284 A
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[%2]

> = _

58 2

5SS 5

[ON®) @)

3

P2.0/ADO | > S =

@)

P2.3/AD1

P2.7/ICMP3P/AD4 | >

P2_AN[6]
P2_OE[6]

P2.6/CMP3M | >

VREF

CMP3_OUT

~

~

CMP3MODI[1:0]=1X

8Bit

DACODAT[7:0] — '

DACOEN

& 30-4 CMP3MODI[1:0]=1X, %&£ =i asdim A
30.1.1.1 iIJiffRIP

IR S SR, A5 DRV_OUT[MOELS 0, it 2SIk, {51k myLroksh,
P I, BCE EVT_FILTIMOEMD] =01, figeidim iRy thae, M B [ E 3008 A
H, AR AR g R . BCE EVT_FILT[MOEMD] =00, il A4 Esheiimit, (He
FEA IR AR T T R

R AR S AT B EVT_FILT[EFSRClIZG# i CMP3 rh it sl A Hh i INTO 42, ACE
EVT_FILT[EFSRC] = 1, P TCON[ITOLEFEAMHH T INTO [ rhibifil i iy, Ml INTO f=4=
RS S, LR R W D Ak S b W INTO. 2 B EVT_FILT[EFSRC] = 0, fd &
CMP_CRO[CMP3IM] = 11, #5155t CMP3 [ BT 42, IR {5 kA CMP3 ik,
WA = B AR R, L E CMP_CR1[CMP3MOD N = L s AR, A8 — AR
AR, CMP3 ™= A iR 5 5 B = PR A S, B CMP_CR1[CMP3MOD]
NFLLLEG B NS, BERIERIS, B CMP3 PR RS S .

AR FAE NS S AT B EVT_FILT[EFDIVIfE fE € ThRE, B E EVT_FILT[EFDIV]
= 01/10/11 IEFFUEI 55/ H 4/8/16 NIFBh A M. (FREIEB ThEE)G, IERJEME 5 S LR ATINGES
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FEIR 4/8/16 AN 1 o
CMP3PHLE (V) A

P26 or DACO

N

\J

1
CMP3_OUT

\j

MOEMD = 01
EFSRC = 0
MOE

EVT FILT
30-5 BRI LR $7 9K 1] MOE 7R =

BCE CMP3IM A LTHE A rbillr, BLE EVT _FILTMOEMD]=01, 7=A:{f4r=iih [ aho% i,
[FIES FARORY T, BCE EVT_FILT[EFSRC] = 0, BFEHIRIAYE S H HLEEE CMP3 F24:, il H
BRLE ERPERR A, PERYES . BCE EVT_FILT[EFDIV] = 01/10/11 Sk #IEN 55 % 4/8/16
BRI ], IERRIE S 1S5 2 LB AT IS 5 KAAEIR 4 ~ 5/8 ~ 9/16 ~ 17 W& & 1.t 30-5 Fr
AN, A EE AR A N\ FUE T R N R R, CMP3_OUTA ¢ E 1, 74 CMP3 teighthr, £t
EFDIV JE3 54 4 3155 MOE (MOE #4i 00, 6 Hhati ey, M2 Ry e .

30.1.1.2 ZFREPRTE

BRI EZ N AT BLDC 177 %], FLE EVT_FILT[MOEMD] = 10, F=A:ff4rF4FH3)
KHgH, 7F DRV i $8s i) i 4 @ 3048 MOE; & EVT_FILTIMOEMD] =11, F=4{fy 5
PEEZh s, 7E DRV iH4gs i) B . Nt kol &6 5us [ sh{fifE MOE.

B IRR AL E CMP_CRO[CMP3IM], [FIiN <=4 CMP3 [frhilt, AT E R W, wf LA
CMP3 [ W AR S 2 1% BN IRA, RS 1 A5 CMP3 i b 2 ok %5

A

Limit — *7<
/

\J

DRV_CNTR

\J

MOE

\J
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K| 30-6 MOEMD=10 #& 3 [113% 35 PR 7

5us

\

MOE

\j

& 30-7 MOEMD=11 &5 fri% I BRI

30.1.2 Lb¥kEs CMP4

CMP4 y—iRf lbiat, 2% 30-8, JEiLAMBHT 0 KAl CMP4 [FEIFH B i E
CMPSEL i&F b gsii 55 . f#fE CMP4 i}, CMP3MOD[1:01~ 664 01. CMP4 — A H i ff
Hl, fitts CMP3 fit BLDC Jy i s il i i 9 BRI A

fic & CMP4 (P20 BRI

1.

P2_AN[3]=1. P2_AN[7]=1, & P2.3/CMP4P f1 P2.7/CMP4M 5| {4 X

2. CMP_CR2[CMP4EN] =1, ffifit CMP4

3. it B LVSRIEXTOCFG]Jy CMP4 filt 4h s il INTO
4,
5

TERRANEE R INTO bk, B INTO [fi ks, {HEeshilr INTO
e s H 1 F) O BHELIN fud 2 A R B INTO

P2.3ICMP4P | >
—» CMP4OUT
P27/CMPAM | >——— L 5 INTO

L+
% CMP4EN

K 30-8 CMP4 #ilR & &

30.1.3 Eb#%EE CMPO

teicas CMPO 5 2 FpLbagtist, HARYERcE B 306/ CMPO. CMP1. CMP2, W] f]F-skmt
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RN IR R L VA ST
HLi5 4% CMPO 19 3 #4455 CMPOOUT ~ CMP20UT S48 TIM1 %6 A& AR REAR B,
PRI CMPO i 75 TIMA_CR3[T1TIS] = 01, CMP_SR %T CMPO f{145 £ 4 /& 3T CMPO
P, T CMP_SR 55T CMPO 45 B2 5T HALL 5 574
CMPOMOD[1:0] = 00, #EFITLHE A 3 b E. S5 & 30-9, nf HT H ol o0 £
HIBH I &0 (¥ f bl BEMF Rrill, Sy Ao [ € 32 P1.5/CMPOM, IE%i A3y P1.4/CMPOP.
P1.6/CMP1P. P2.1/CMP2P, 525} f)% 4% 4 CMPOOUT. CMP10UT. CMP20UT.
ToN B P 3 LA A AT A7 AR
TIM1_CR3[T1TIS] = 01, & LA AN
CMPOMODI[1:0] = 00, &I E HFH 3 HAcas izt
P1_AN[6:4] = 111, P2_AN[1] = 1 it B A5 A BBUE X
P1_PU[5:4] = 00, SA{EED Y 00, anioi&son] Zus it b
fii & CMPOHYS[2:0], & 7 Z iR g, EA{Ey 000
CMPOEN =1, fifELhas
7 MR 75 B2 B CMPOSEL[1:0], &8 — M EHimAN, SH%E 30-1
Eb 5w 23 391036 2 %5 /748 CMP20OUT ~ CMPOOUT, Bl CMP_SR[2:0]

© N o o A~ DB

CMPOHYS[2:0]

CMPOEN
k— CMPOSEL[L:0]

PLA/CMPOP | >———+

S
|

— CMPOOUT

PLB/CMPIP | > +]
——— CMP1OUT

P2.1/ICMP2P | > +

/) >—+ CMP20UT
PL5/CMPOM | >——e— -

CMPOMODI1:0]=00

30-9 CMPOMODI[1:0] = 00, &P B P 3 Ehiaetiat, a7 T H A4l Aot s BB L R
f) FL L BEMF A&

CMPOMOD[1:0] = 01, EHFAHNE I 3 b astsl, %K 30-10, THTH N E B H O
FMEBHA AL BEMF AW, fif N4 A e B B BE O A, BRI NG P1.4/ICMPOP.
P1.6/CMP1P. P2.1/CMP2P, 5 %N K% Hi 73 #li% % CMPOOUT. CMP10UT. CMP20UT.

V1.6 348 www.fortiortech.com



= Fortior Tech

2 UElBH= 1% FU6812x2 61x2 62

WE I 3t i N A A AR L

1. TIM1_CR3[T1TIS] = 01, & ELEEAE NN
2. CMPOMOD[1:0] = 01, &#%4A P EHH 3 ket
3. P1_AN[6]=1,P1_AN[4]=1, P2_AN[1] =1 & k< L R
4. P1_PU[4]=0, SAEHEI N0, MnciEoin Zng i
5. Ai#E CMPOHYS[2:0], # & T ZEMRHHIE, ZA7{H% 000
6. CMPOEN =1, flifgtbizas
7. FEFRYE T B E CMPOSEL[1:0], &8 — KoL BN, %% 30-1
8. Lbidst i 4y ik £ % AE 4 CMP20UT ~ CMPOOUT, El CMP_SR[2:0]
|
P1.4/CMPOP | > + 1 empoout
PLB/CMPIP | +j 1 ewprout
o |-
P2.L/ICMP2P | > . +j 1 ewpsout
o |-

CMPOMODI[1:0]=01

P 30-10 CMPOMOD[1:0] = 01, ¥4 P & I 3 L getizt
AT P E R ARG 5 F BE ) FEAL BEMF AU

CMPOMODI[1:0]=10, i%#t 3 Zthidiisl, %K 30-11, wTH T %5 HALL % il
AL FALE . MUHIASGA P1.5/CMPOM. P1.7/CMP1M. P2.1/CMP2M, 52 % 3 ) IE #i N\ 3 7
% N P1.4/CMPOP. P1.6/CMP1P. P2.1/CMP2P, 5 2 % N (f) % i 7> %) 3% £ CMPOOUT.
CMP10UT. CMP20UT.

3 Z oy W AR X A7 AR i -

1. TIM1_CR3[T1TIS] = 01, &L #E NN

2. CMPOMOD[1:0] =10, %#% 3 24 i gstiaX

3. P1_AN[7:4] = 1111, P2_AN[2:1] = 11 I B AH 3 TR R
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© N o o &

P1_PU[4]=0, SAM{HEIN 0, Qiioiasny Zusitb

Mt & CMPOHYS[2:0], W& FZEMIRAHEE, FA{E% 000

CMPOEN =1, f#fELLHas

FEFPARYE T 2L B CMPOSEL[1:0], & — oL HiMAN, %% 30-1
ELs 2% 140 59)3% Z %7 44 CMP20UT ~ CMPOOUT, Bl CMP_SR[2:0]

S
S
> =z o
I Ww
g EE
> 53
O 0O O
PL4/CMPOP | > +ﬂ
——— CMP0OOUT
PL5/CMPOM | > =
LoICHPE Dﬁ+[ >~ CMPLOUT
PL.7/CMP1M -
P2.1/CMP2P [ >~ +ﬂ
— CMP20UT
P2.2/CMP2M [}\/J

CMPOMODI1:0]=10

¥ 30-11 CMPOMODI[1:0]=10, #£#¢ 3 /) tbi gtk

AT 22 HALL S N IS FE AL 1 B

CMPOMODI[1:0] = 11, &#FEM LSRN, SH% K 30-12, fifi Az P1.5/CMPOM, 1EfIA
it N P1.4/ICMPOP. P1.3/CMP1PS, 52 %} 1t 4 #li%k 2 CMPOOUT. CMP10UT.,
PR e e T

1.
2. CMPOMODI[1:0] = 11, IEFEAL LI 2=

3.

4. PA[5:3]M b H BH T MR 75 Bk B /S P1_PU[5:3]=111 8 <[4 P1_PU[5:3]=000, & 17

© N o o

TIM1_CR3[T1TIS] = 01, &#F LR NN

P1_AN[5:3] = 111, P1_OE[3] = 0 it B A 3% [ Ay Rplp =

HA 0, WLBEF R . WHEAREAT, P63 LR R TR &N, —
FRCE L N IR A

fii & CMPOHYS[2:0], # & 7 ZHRRHE, HAfE% 000

CMPOEN =1, {figglhixas

FEIPARYE T B B CMPOSEL[1:0], &5 — o2, %K 30-1

ELaR A% 40 39)3% B 2% 474 CMP10OUT. CMPOOUT, El CMP_SR[1:0]
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P EBER FU6812x2 61x2 62
) =
S =z
T w un
e 28
S S =
o O o0
P1.4/CMPOP +
D Va —— CMPOOUT

PL.3/CMPLPS | > r+

/) T>—1— cMPL1OUT
PL5/CMPOM | >

CMPOMODI1:0]=11

30-12 A EL AL
PR A O AR HL I R I A A7 AR B E, AR SRR SR P B BRI 1L R L
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vy PR ouT

| owpx
VN CUPX /

CIRCUIT CONFIGURATION

Positive Hysteresis Voltage
(Programmed by CMPXHYS Bits)

A
Negative Hysteresis Voltage
(Programmed by CMPXHYS Bits)
VIN- y
INPUTS
VIN+ \
Vou
OUTPUT
VoL
Negative Hysteres%j {»
Disabled Max i mum
Positive Hysteresis Negative Hysteresis
Disabled - Ly
Max imum

Positive Hysteresis
B 30-13 Lhik#% 0 iR A\ i i
30.1.4 ELEREERE

g RAEThBE £ E AT BLDC UKzEh A1 RSD Thk, 12 Wk E T 3R sh Bk (7 T3
N BLDC Jshig 2% K, N T RSD 1527 RSD [ LR KFE
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delaytime delaytime
| I |
PWM output | | | |
I
PWM of CMP | | Itofrdelay |
I —’: _»ﬁ‘l DI
PWM ON Sampling interval | :
>———«
CSOND CSOND |

K| 30-14 PWM ON FFEE

PWM i tH (PWM out) s 18 31| LS B FHUAHXS T PWM BRI AAAE LR, FEEZ LT R
Wi s BREN RN, mos BT SRIR L, HLE A AN IEIBALETT I E, K delaytime 2y IC % th
FL P 1) R A 00 280 R P B SE IR I T o FE AT v PSR IR SR DX 1) S A A ot b SEZ B3 21 ) v R
FRTALLS, HR B E RN CSOND LU EIR L&, MOS &I KREH . RN, HARE
CSOFFD A, KA X145 I Z1 405 Fr i PWM i BT /5 4858 CSOND, R 52 bR i
OO AR H s b m S (PWM of CMP)FIT LR [F], i & CSOFFD (R {45 SE B RAt 5 1
7£ PWM out % T &35 4ER Toffdelay(Toffdelay=CSOND- CSOFFD))Ji < 4.

delaytime delaytime
1
PWM output | : f |
I
| |
PWM of CMP | |
! | CSOFFD|
PWM OFF Sampling interval | |
i€
CSOND CSOND !

30-15 PWM OFF KAER

IR, EHEAT A PSRRI SR X 1B ML %k e 28 b S brise 8RR P T, 1 e i B iR
i} 5] CSOND LAfkid 28R LA & MOS B IF KIES . AR, # A% 'S CSOFFD i, RAEIX R4S
W ZAE e PWM 3 BT S 2E1R CSOND, R SEFR RFE S 1 240K H B 28 AR H
(PWM of CMP)Fxt i frIR ], i B CSOFFD FI{E i 13 Se bRk e & 1 4E PWM out % _ETHIVEEIR
Toffdelay(Toffdelay=CSOND- CSOFFD))i % 4.

T PWM % 2 EL A S FEIR J73: ¥ B CMP_CR3 %17 #4511 SAMSEL = 00 2% 11 Lh A 28 %
BETheE, BE CMP_CR3 7717431 CMPSEL % H Xt b7 FL 5 2 i LA, i i PWM B HH Al LA 28
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Tl ) e LE EL A A BRI, & PWM far M ELBCE B LD 2 TRV SEIR .

30.1.5 kst

VUAS L A i L 3 2 Bk e R b, [RIINF Hr CMP_CR2 A7 A7 4% i) CMPSEL i b — At
AR5 5 et 2R E 5 L

30.2 LR R TTas

30.2.1 CMP_CRO0 (0xD5)

r 7 | 6 5 | 4 I 1 | o
SR CMP3TM CMP21M CMP11M CMPOTM
eyt R/W R/W R/W R/W
AR o | o 0 | 0 o | o 0o | o
YA 2R Eiip
. ELH 2R CMP3 Hh T =X
[7:6] CMP3IM S CUPOIMHIA
. ELH 2R CMP2 Hh T =X
[5:4] CMP21M S CUPO IR
. EL A 2 CMP 1 b X,
[3:2] CMP1IM S OPOTMESA
Lh A L CMPO AR =X,
00: A=Ay
[1:0] CMPOIM | 01: _EFHsF=A: ik
10: RS AE by
11: _ETH/ RS A v b
30.2.2 CMP_CR1 (0xD6)
bz 7 6 | 5 4 3 2 1 | o0
2K HALLSEL CMP3MOD CMP3EN CMP3HYS CMPOHYS
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
AL B ik
HALLAE S NIk $¢
(7] HALLSEL | 0: P0.2/P3.7/P3.6
1: P1.4/P1.6/P2.1
CMP3[I IE S Niie e, %K 30-1 , % A\uiEP2. 6E8EDACHT H -
6:5] apavop | 00 FIEH NGRS, P2, TREIEH N, S%K 30-2
' 01: MILEEEIR, P2. 0FIP2. 3B IEH N, % & 30-3
1X: SEbi s, P2.0. P2.3FIP2. T8 1EM i, S%K& 30-4
CMP3 {8 Bt
[4] CMP3EN 0: FlihE
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1: ffige

[3]

CMP3HYS

CMP3 IR e &
0: JCiR¥f
1. HiB

[2:0]

CMPOHYS

CMPOE fiff HA, i 3% ¢
000: JoiE

001: +2.5mV
010: —5mV

011: +5mV

100: =+5mV

101: —10mV

110: +10mV

111: 4+10mV

30.2.3 CMP_CR2 (0xDA)

fr 7 6 | 5 4 | 3 2 1 0
42 FiR CMP4EN CMPOMOD CMPOSEL RSV CMPOEN
e R/W R/W R/W R/W - - R/W

F=ROAL] 0 o | o 0 0 - - 0
fr 2R ik
1 B LL 55 25 CMP4
[7] CMP4EN | 0: Affige
1: ffige
L3 28 CMPO/ 1/ 2 AR 20 B
00: JCAN B HFASt R, %K 30-9
[6:5] CMPOMOD | 01: #5 N B HEFH3ELE 8, &% 30-10
10: 3ZEAFE A, %K 30-11
11: Wb s, CMPO. CMP1T/E, CMP2ATAE, Z*%IK 30-12
L 2RO o T 202k 8, 5 CMPOMODAL &6, & ;' — M Tic B CMPOSEL =
00. EBLDCRFH R, TIM14:Hah#EH|CMPOSEL, 152%20. 1. 2. 3,
% 30-1 CMPG %15 CMP CR2 [CMPOMOD] 24 I ShEe iR
CMPOMOD CMPOSEL ThRe#R
00 ELHE25CMPO/ 1 /2 A1) A, 3/ ELi 28 i %
N B HCMPOM, - g 5 s1p0Ks 1 fay N it
CMPOP. CMP1P. CMP2P43Jill 5 2A 3 A7 4 A\ it
CMPOMEG S, Hokn H 45 5 53 Jall 1% 22 CMPOOUT
[4:3] | CMPOSEL CMP10UT. CMP20UT
00 01 ELi #sCMPO T/E, CMPL/2NE, IEdi#E
CMPOP, 3 #2CMPOM, %y 4 2CMPOOUT
10 ELigsCMPL T/E, CMPO/2IN &, IFE¥i#E
CMP1P, A ¥iHCMPOM, %4 H:CMP10UT
11 ELEC#SCMP2 T/E, CMPO/1NE, 1EUH:

CMP2P, 47 3fii#CMPOM, % H H2CMP20UT

00 LI A CMPO/ 1 /2[RI AR, 3ANLLE A% i 4
01 N it 24142 P B BEMP FEL R ) o £, AR H 3
B 5 N SCMPOP. CMP1P. CMP2P4y %1l 5 2%
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A i NS CMPOMEL B3¢, Hofi HH 45 SR 43 3l i
ZCMPOOUT. CMP10UT. CMP20UT

01

L 25 08 BECMPOXT B ()i I 2H A, 1E v d2
CMPOP, i uds Py BBEMFEERE [ .0 05, #r
HBECMPOOUT

10

EE 5 2% 012 FECMP 1% N ) 3 [T 4H &, IR g8
CMP1P, A uds ) BBEMFHEFHFI O 5, H
HHCMP10UT

11

Eb 55 % 035 S CMP2.3X N 1) 3 [T 4 4, 1E S 3%
CMP2P, 734 Py B BEMFHE S O 2, %
HHECMP20UT

10

00

ELEE25CMPO/ 1 /2[RI A, 3/NELE A A IE
1 N3 43 MIHECMPOP. CMP1P. CMP2P, L2
X 21 7 N i 43 3l B2 CMPOM - CMP 1M
CMP2M,  HoH 25 5 4 Jll 1% 22 CMPOOUT
CMP10UT. CMP20UT

01

LA 2303 BECMPOXY B2 fy oty T 4H5,  IEFIA
BERECMPOP, Uiy A\ BECMPOM, %y 1 422
CMPOOUT

10

LLA 2303 BECMP LX) B f st T 4H5,  IEFIA
BERECMPLP, U AN SREECMPIM, %y 42
CMP10UT

11

FLAR 2R 0 BECMP2 X B i T 204, IR
Ut 2CMP2P, 74 N\ it 42CMP2M, - 4 Hi 52
CMP20UT

11

00

L 25 CMPO /1 [A)B TAE, 1 % N i 40 ) 4%
CMPOP. CMP1PS, fifs N\ % [# 52 FECMPOM,
45 54y )% 2 CMPOOUT . CMP10UT

01

Eb %5 2% 0308 B CMPOXT I [ 5 144, B IE %y
Ui $ECMPOP, i N it 22 CMPOM, - i HH 4%
CMPOOUT

10

LA 23 03 BEOMP LX) B2 1oty T 404, B IE %y
NIt ECMP1PS,  fi Ny FzCMPOM, i HH 42
CMP10UT

11

e

[2:1]

RSV

jZ3e]

[0]

CMPOEN

CMPOff &t
0: ANfifige
1: f#ifE

30.2.4 CMP_CR3 (0xDC)

fir

7

6 |

5

4

E 2 | 1 | o

E2L i

CMPDTEN

DBGSEL

SAMSEL

CMPSEL

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 0

L

G2y

HiiR

[7]

CMPDTEN

EL A 2R AE X R AR fiE
0: AMffE
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1. fige
DEBUGAE 5 ik #%
e debug s 5 it BIPO 13 11

[6:5]

DBGSEL

00: ANMEfEdebuglE 5
01: J7¥kBRiaima d AR 2t & fiA5 5, 276 S bt iS5 e AH 1
10: ADC triggerfE &
11: FEEGERAEXE, 2% RS IR

[4:3]

SAMSEL

{4 & b 28 CMPO, CMP1, CMP2FIADCHEpwm on/of £RFETAE, S 28 Rkt
00: fEonFlof f¥RAE, WA LEIRRFETIT S

01: HAEoffRAFE, HRHECMP SAMRZEIR KFETT

10: RfFonkkE, MIECMP_SAMRIEIR KFETT 5

11: fEonFlof Y REE, ARIFCMP SAMRIEIR KAE T )i

[2:0]

CMPSEL

000:
001:
010:
011:
100:
101:

bR A HH
WP —BR LU E S 2w 1, 275 LUt

At
CMPO
CMP1
CMP2
CMP3
CMP4

110:
111:

TR
ADC- 45 e

30.2.5 CMP_SAMR(0x40AD)

Az 7 | e | 5 | 4 | 3 | 2 | 1 | o
R CMP_SAMR
St R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 1
(A B Eiip
CMPO, CMP1, CMP2%E 1R FF J& SR B[]
TEpwm of f—>onE{E pwm on—>of i}, MOSE M SiEMEHSTHLmEE, &8
CSONDXJ LE 52 2§ CMPO, CMP1, CMP2 ZEIR FF & KA, M@ TPt . 11 5L CSONDH}
(7:4] CSOND T IR L P A S IR T AR N .
' B AEMCUIS 4 24MHz (41. 67ns)
FEIRISFA] = CSOND x 41.67 x 8ns
7E: CSOND 444> CSOFFD
N FBLDCER B 18 225 KA, B FH TRSDIE S #5RSDH LU 1 % KA
BLCMPO, CMP1, CMP2 5 P S A ) [
fEpwm of f—>onEkFHpwm on—>of i}, MOSE [ Fi@EAI LTI HLEi . PWM
SR B PR BRI T4, B B CSOFFD B i b A 28 T I B .
[3:0] CSOFFD | B BEMCURY & 424MHz (41. 67ns)
K HRERTA] = CSOFFD x 41.67 x 8ns
¥E: CSOND 445> CSOFFD
JSLFFBLDCIK AN 11225 RA¥, S -RSDii§ Z4 RS LU RAF -

30.2.6 CMP_SR (0xD7)

£z 7 6 5 4 3 2 1 0
e CMP3IF CMP2IF CMP1IF CMPOIF CMP30UT CMP20UT CMP10UT CMPOOUT
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KA

R/WO

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

XA N

0

0 0 0 0 0 0

fir

AR

Ejiipa

[7]

CMP3IF

CMP3 1+ T Asid
CMP3FR WS F =4, AL B 1. B B0,
0: TLHM™4
1: hlbrHE A4

(6]

CMP2IF

CMP2 1 TARic

CMP2H T 74, ZALEHAECRE L. B HBRE0. LR E
TIM1_CR3[TITIS]=01b, 75 AHALLKIH WrFRic »

0: LHEM4

1: kT4

(5]

CMP1IF

CMP L BTARIC

CMPLHR W A=A, AL E L. B AR E0. LT E
TIM1 CR3[TITIS] = 01, 75 AHALLHF AR,

0: LHf=4E

L: il sff =4

(4]

CMPOIF

CMPO ] H T AR iC

CMPOHR W sk A, AL AR E L. B AR E0. LA E
TIM1 CR3[TITIS] = 01, 75 AHALLHF AR,

0: LHf-4E

L: il sff =4

[3]

CMP30UT

CMP3 1 Lh s &5
0: CMP347[ 1 LL AR &5 5 N0
1: CMP3Y4HTHY b 4E RN

[2]

CMP20UT

CMP2 ) Ll 5 45 51
DB TIML CR3[TITIS] =01,
0: CMP247(7 Y LL AR &5 5 M0

1: CMP224 i [ EL i 45 o1

53 W HALL F) 24 1 P

[1]

CMP10UT

CMP1H Eb s 45 51

DV ETIML CR3[TITIS] =01,
0: CMP14707 Y EL B 45 5 M0

1: CMP1477 ) Eb i 45 o1

75 DU N HALL ) 24 1T B

(0]

CMPOOUT

CMPO L5 45 1

WA ETIML CR3[T1ITIS] =01,
0: CMPOY4 Y L 25 3M0

1: CMPOY /Y [ EL i 45 o1

75 DU N HALL ) 24 1T B

30.2.7 EVT_FILT (0xD9)

fir

7

6 | 5 4 | 3 2

R

TSDEN

TSDADJ MOEMD EFSRC

EFDIV

KA

R/W

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

R/W

HAE

1] 1 0 0 0

L

G2y

HiR

[7]

TSDEN

I PEE FE NS TN 5
0: AMirag
1: ffifE
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(6:5] TSDADJ | i B ST uy i 45, WL29. 2. 3

MOEAS ‘5 A 415 0 Ffd g

R A o R 2 AEMOE RS 447 O FN 4

00: MOEA A zhiE0

[4:3] MOEMD | 01: MOEHZhi50

10: MOEEH 31350, HEDRVIHHES ) i FAF BB EREMOE (EZEH T 53D
11: MOEE3hi%0, HEDRVIHHEES ERE. N sS4 ek AR5 s B 3 {# FEMOE
(EEHT P

FEL AL OR3P T4 1) i YR AR R N SR

[2] EFSRC | 0: ELA&GSECMP3, 40w 7 JyCMP3 Hh

1: AMEBHERIBTINTO, PR3 W A A0 R 1 B INTO

FEL L PR S48 I 5

00: AuER

[1:0] EFDIV | 01: 4 & 48t A

10: SRGH 4 HA

11: 16 &G4 A
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31 HBiFiEER
31.1LDO
MCU H#EH P LDO #i it VDD5 #1 VDD18,

31.1.1 LDO t&EREYIZ(EiS AR

VCC VCC_MODE

< <
y l
EN
LDO5 » | VDD5
e
LDO18 » </ vDD18
FU6812/61/62

A 31-1 s iR EL D REAE A

LDO AT 7 f s R an B 31-1 Frzs. LDO HOFE FH A2 4 N\ FEJE B 22 5V VDD5 A1 1. 8V VDD1S,
S TG N AR R S AR it B, b VDDS ATk N LDO5 FEARELE ALY, H
VCC MODE #:5€ .

FU6812x2:

H ALY S (VCC_MODE = 0), VCC = 5 ~ 24V. &% 31-2

S AL 34 (VCC_MODE = 1), VCC2VDD5, VCC =5~36V, VDD5=5V. %%[& 31-3.

B Y T A8 7(VCC_MODE = 1), VCC = VDD5 = 3 ~ 5.5V, Z%[& 31-4.
FU6862L/FU6862Q:

YR AL, VCC =12 ~ 20V. &% 31-2,
FU6861Q2:

#7 1: VCC_MODE =0, VCC=5 ~ 24V, VDRV =7 ~ 18V

# 2: VCC_MODE = 1, VCC = VDD5 = 3 ~5.5V, VDRV =7 ~ 18V
FU6861N2/FUB861NF2:
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i 1: VCC=5~24V, VDRV=7 ~ 18V
7F: VCC_MODE = 1 [{JHiJ% )y VDD5

10u
VIN 6
VCC_MODE
VCC X -
v i
EN VDD5
LDO5 > ]
/I\Zzu
6 —_
VDD18
LDO18 >
2.2u
FUB8xxX |

P 31-2 H L ey A S P 1
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10u
VIN éj
VCC_MODE
VCC X
4 i
EN VDD5
LDO5 > Y
. 2.2u
VDD18
LDO18 2
2.2u
FUB8xX /]\\
Pl 31-3 X FL YA 2 L Y%
10u
P
VCC_MODE
vCC <]
Y i
EN VDD5
LDO5 > <] VIN
_2.2u
vy =
VDD18
LDO18 >
2.2u
FUBBXX /]\\

P 31-4 F R YR A X YR
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31.2 {EAET

31.2.1 (RS MR R Fi R

VCC
LVRSEL[1:0] —— RST
LVWSEL[1:0] ——— LVD —» L\VWF
LVDENB —»4EN
P 31-5 A% H H Al A ke
FEREACH AT I, FHACE 783~ : LVDENB = 0.
31.2.2 CCFG2:RST_MOD (0x401D)
fir 7 | 6 5 4 3 2 1 | o
R LVRSEL WDTBTEN WDTRSTEN RSV LVWSEL
eyt R/W R/W R/W R/W - - R/W R/W
EAiE 0 0 0 0 - - 0 0
A B ik
I R B A L R S By o ARG PR A A £ 42 VDD ) L 1 o
00: XN [IVDD5E A7 H T 2. 8V
[7:6] | LVRSEL | O1: XfSAJVDD5%EE 7 HLJE M3, OV;
10: R [VDD5SE A LR 3. 5V,
11: XFR[VDD5EE AT B & M 3. 8V,
[5:2] H5#36. 1. 2,
I H S T F R e 2R v o K PR TS I 1) 2 VCC I FE R A o
00: Xof B [KIVCCTRE B & ATV,
[1:0] LVWSEL | 01: XM [JVCCTR™E H [k 8V,
10: R [ VCCTRE | 9V,
11: PR VCCTUE | B 10V,

31.2.3 CCFG1:CK_RST_CFG (0x401E)

DA 7 6 5 4 | 3 2 1 0
AR LVWENB LVWIE WDTEN RSV FCK_SEL RSV
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FRA R/W R/W R/W - - R/W R/W -
XA 0 0 0 - - 0 0 -
(A LR Efiipr
I HA 1 T A
[7] LVWENB | 0: f#ifE
1: =M
VOO H B 45 2 i A B, FHLVWSEL 3 8 VOC T 4 Ho, 1 A1 o
(6] LVWIE 0: I . s
1: fHRE, 5  BR MRS Ll life, 000U BEAR B R B AR I i CE
BELVDENB = 0).
[5:0] H5%36. 1. 1,

31.2.4 LVSR(0xDB)

VA

7

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

HAFK

RSV

EXTOCFG TSDF LVWF LVWIF

E

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

BE0A N

- 0 0 0 0 0 0

AL

G2y

ik

[7:6]

RSV

TR

[5:3]

EXTOCFG

POz 1 41 WO FC &

000: [ EPO. 04N H K04 I

001: FCEPO. 1AAMH A KT0HE I

010: FCEPO. 2 4MHH WT0HE 1

011: FEEPO. 3NN A WT0HE I

100: Fc & PO. 4 A4 W04 1

101: ACEPO. 54N W0z 1

110: ACEPO. 6 4N W0z 1

111: fc B HREs OMP A% HA B Ay 4038 H I 0422 11

[2]

TSDF

SUR/E RN A

0: R B AR b T8 ¥ e R R

1 IR R AL T B iR APIRAS -

AR AR 5 R O P bR A7 (TSDIF, BITCON[5]) Bl &3, b S R (1
s IRIRE -

[1]

LVWF

VCCA Hbrid

IR FELARIE S B 2 T2 5 A TR R A
0: MursfA e

L: YRR HAS I 2

[0]

LVWIF

VCCAE FE HH Wb

A A TS AR AR A, ARSI R RS, P AR ERS I
Ja, EALEL, [FRBENFR. ZA AR, RS 05E0. K HAS I A A
Re, ZMASTEMGEL

0: TLHEMRE

L: RAEAR A A I 2
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P BBEE FU6812x2_ 61x2_62
32 FLASH
32.1 EEI5E
® i} 16kB Flash ROM:;
B fEX 128Bytes, it 128 ME X
127 KRR X RS NIRRT R S R
B Flash SRBIKER GF 128 BIKERID

32.2 FLA_CR: fmigisHlSTFss

fir 7 | 6 | 5 4 3 2 1 0
4R RSV FLAERR | FLAACT RSV FLAERS FLAWEN
FKA - - - R/W R/W - R/W R/W
XA - - - 0 0 - 0 0

A B ik
[7:5] RSV R

AR AR bR, W
(4] FLAERR | 0: WFLASHE B}, 4wfsnlsEkilE ).
1: XFLASHE S}, JmfealidgBriflE R,
FLASHIZ SR /5 NEAE IR AT
[3] FLAACT | B0k
H1RRITIEFlashAF, ngmfe. 5%
[2] RSV TR
5 X HE A
0: 2211
[1] FLAERS 1
HER: RALEFLAVEN A1, FLAERS A EAE
Y FE I RE
0: 2211
(0] FLAWEN | 1: {#ifg
T HEEFLAWEN Y16, FLAERS A e/

32.3 FLA_KEY: FLASH RiEH#iS1FsS

fr 7 | e | 5 | 4 | 3 | 2 1 0
A FK FLA KEY
eyt 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 | &K ik
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[7:0]

FLA KEY | #E:
00:
01:
11:
10:

FLASHERR / 4 F2 1400 25 772

JFAEFLA._KEYS0x5A. Ox 1P TS “ B AH4ufEFLASH” ThRE. 5 T A XT 5%
HHHAME AT L IIRE RS, BB T —RRAGEA. H8)E, (EM—KE
FLA_CRINZIEER 2 {HFLA_KEY F- X 4.

AR 27 SRR A ERARAS R 67 3R [A] ) 52 0x00:

A
0xbACEH N, FFF0xIFE A
T4
VR&k

32.4 FLASH B Si#{FixBB

B Y fRAS FLASH $RER 24, smRUEE B BEsR AT &5 L pr g s i F, Dl b i A2 rp

MOVX 154 % FLASH BE{T 1% £ 4F .
W EE AR FLASH B IX 3 1F 5 58
Disable EA H W fi e ;
125479 FLA_CR 5 A 0x03;
74 2 A7 4% FLA_KEY 5 A\ 5A. Ox1F #H1T FLASH J4ii;
F MOVX $54 [ 75 ZL45 Br ¥ FLASH J5 [X 5 AF & AH s
¥ FLA_CR.FLAACT 5 1 RIHE NEPHERRILFE, 184758 SR G B B B B i, 1

a M Do

VSEI N

B B{FAS FLASH S eb i%.

Disable EA W7 s ffi a4 ;

1254798 FLA_CR 5 A 0x01;

74 2517 %% FLA_KEY 5\ Ox5A. Ox1F #E4T FLASH JF4i;

LA MOVX $i54- 445 8¥i 5 N 245 2 FLASH Hbii-r

¥ FLA_CR.FLAACT 5 1 RIFTHUT 'S 1 Z 1 EdEEAE, AL PUTEREEIEIIE N,

o & w0 D E

T

IR BB

MR PR 24, E3EAT B SRAERT, SR A . LABIE movx #RIEIRSE T

rom_code.

PAEXS flash M =Fh#AE, PN R I R BRI TR SE A, Ferh BB — M IX A TR 2 120

~150ms.

B RN 128 771, Ha—mX (ihkERl: 0x3F80 ~ Ox3FFF) ALAfT i ZI A 2 i 455
AT AT AE LR XS FR A TE VT M (B, 5. BEREE) R X, #af MCU Ei7.
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S FU6812x2_61x2_62
33 CRC
33.1 CRC IN&EtER
8 8 Aut tic CRC g N Flash
utomatic as
CRC_DIN Controller Memory
= CRCDINI » CRC Engine
| CRCVAL > .
IGi
CRCPNT
RESULT

'y i

V 2 TO 1 MUX

» CRC DR

33-1 CRC IhfEHE A
CRC (JEMTUARIGTHE L) MR € A k2 DS 2T — 8 f7#E1 CRC 115451

1k 33-1 ffizn, CRC #U CRC_DIN &7 251 8 M, 11 S G 16 145 R Kk T N A7
7%, 1HiY CRCPNT fll CRC_DR [a]4%1jj In] N 25 IR 27 7 4%
% 33-1 CRC brfE 54 p 2 Tl
s CRC #5# EREZ T 16 HHIRR

1 CRC12 x 12+x 11+4x " 3+x 2+x+1 80F

2 CRC16 x 16+x 15+x 2+1 8005

3 CRC16-CCITT-FALSE | x 16+x 12+x 5+1 1021

X 32+x 26+x 23+x 22+x 16+x 12

4 CRC32 +x 11+x 10+x 8+x 9+x 5+x 4+x+1 04CHIDBY

33.2 CRC16 &piZInz

O iR T CRC16-CCITT-FALSE b RIAE R Z Tixl: xMB+xM2+xA5+1,

33.3 CRC16 E4Z55E

WK 33-2 fisse# T CRC16 Mg, FU6812/61 %

AT SRR, XA T
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2 UElBH= 1% FU6812x2 61x2 62

MCU H—> &G g By 155 45

—>||—>||—>|3|—>||—>|}—LDD_"

X10

e ]

2 D i e T e e

K] 33-2 CRC16 Hii% 5 7 [

33.4 ##{FisiER

33.4.1 iHEHE/MFEDAI CRC

TS AT CRC A, 151 LL T 5 5T
1. MREFREE, VAt CRC_DR, X HAFF 7l IVIIA: WHRAILGE )y 0x0000 5L Oxffff,
Ao mrLLEN AL E CRC_CR[CRCVAL]J: H:ff CRC_CR[CRCDININE 1; Wi WIHE T EE,
A 4w LLiEiid CRC_CR[CRCPNT]#1 CRC_DR it & i#41T CRC #Iaa -1 «
2. A EEE A A2 CRC_DIN 5 AN—AN4dlE, i 0x63, MIZE T —/Mreh A, CRC 4
KT R
3. EHL CRC 45f: 5 CRC_CR[CRCPNTIf N 1, #fFitHst R 77474 CRC_DR, 193Im
FHi%dE; 5 CRC_CR[CRCPNTIf N 0, iiz CRC_DR, f3EMEFHi4; &Ik Em
CRC 4

33.4.2 #t=itHE ROM &i#E CRC

ZHH ROM A i S X i) CRC M., 1% LA b IRIEAT
1. #14atk CRC_DR, J5ik[F #1747 CRC #l4aik;
2. [n) CRC_BEG B A4, WEEITHE ROM KI5 X
3. [\ CRC_CNT B NIE{H, B b X 245 R X (14 5 X i &
4. [7 CRC_CRIAUTOINTIS 1, fREFHEMAZ, FsAZNHEER.

V1.6 368 www.fortiortech.com
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5. B CRC 45 R J7ER 515 CRC I HUTE

3FFF

Ox03FF

128 sectors <«

0x007F

A sector

0x0001
0x0000

33-3 ROM i1 73 [X [

Wk 33-3 fiz. A~ ROM 4t 16K 2717, 43 i 128 /> sector, 45 M sectorO #| sector127.
4 sector % 128 /N5+11 . fE#EAT CRC LR THEIT, i4h sector ¥ CRCOBEG HJ LA A& 0x00~
OX7F Z A ATA &, E04% Ox00 A1 OX7F; i+ 5LH sector SAHIH{H CRCOCNT w] LLZ 0x00~
Ox7F, fi3%E 0x00 fil OX7F .

TEE RN /E, BE%E CRC_BEG MI{EMIMEK, CRC_CNT MIME N AZAHRIRAN . Fltr, wiiR
CRC_BEG K6}y 0x7F, ] CRC_CNT H{E A fig 2 0x00, B HREitH/a—1> sector T
CRC fH. UL, RA/NCK CRC_CNT KA E v 0x01 BB KHME, M CRC #& i S {2 H
BNPRHITHE R 5L, CRC 5% R it 85— sector 1 ### 1) CRC fH.

33.5 CRC &1F=3

33.5.1 CRC_CR (0x4022)

o 7 | 6 | 5 4 3 2 1 0
R RSV CRCDONE | CRCDINI | CRCVAL | AUTOINT | CRCPNT
K - - - R R/W R/W R/W R/W

SAE - - - 1 0 0 0 0

(VA 2R i3

[7:5] RSV | fFH
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(4]

CRCDONE

H 3)CRCTHEH 5E bR & .

7E HBhCRCTH AR A R, f4F Al IX — 250, F HBAFARS 215 1E 3k
17, EHEHENT, a5 X—MEANL, BTl BRI —A G4 R (8
1

[3]

CRCDINI

CRCAS RATaa ik 1 fiE

0: HIEHATER

1. WIIRIA 2L

APAF X AL N, SISO IR L NBEAL, 5 A28 7 A — AN
JEL S e HLSPBk i, X BICRCHIEE, VENCRCEIRWILGL I . FBL, AVE K
PERAIX— A AME, BERU IR0,

(2]

CRCVAL

CRCZE R G IR FRAL
0: K§CRCEE AW UH 1k 80x0000
1: W4CRCE; FAI U NOXFFFR

[1]

AUTOINT

CRCH &t HALRE
M AL S I, 2 EahXF lash 0 A2 4 He ip B0 47 CRCTFSL . THER)
A HNCRC_BEG, JLit5LCRC_CNT/ MR,

e AR ESICRCTF R INREZ /T, BRI EL, X 51, #i
AU, XA S e AL FEN R E

(0]

CRCPNT

CRCHE Fa 4T
0: BEHXCRC DRZFAEASHT, 5 1A A2 1647 CRCES HE MK 771 (7-041)
1: BEHUCRC DREFAFZAFNT, U542 1647 CRCEE F 1 v 713 (15-847)

E: HF CRC IHE SRR AR,

—RERATAI CRC 5, —22 ROM H#fEittE CRC

Bt [z 7 fras CRC_CR i bitl]5 A 1, = ZEIE3) CRC HahitHidfE. WiRETH
B A5 N\ CRC_DIN 7 fEas I N7 451 CRC i, W CRC_CR #F 74+ 1 bit[1] R &84 0.

33.5.2 CRC_DIN (0x4021)

VA 7 6 | 5 4 3 2 1 0
R CRC DIN
KA W W W W W W W W
EDAEN 0 0 0 0 0 0 0 0
(A LR Eiip
CROFEH A N\ s -
FER AL AR AR 5N — NS, CROBLHUsh B 2 7E WA CRCAE R Al |, AR
(7:0] | CRC DIN PR NBOR T T IICRCSE 5, FE78 25 JFICRCAE R .

e WAEAAAE N ENA A, SAREBEEIEA R BB AR R (]
0x00,

33.5.3 CRC_DR (0x4023)

A 7 | e | s | 4 [ 3 [ 2 [ 1 [ o
2 CRC DR
eyt 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
V1.6 370 www.fortiortech.com
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A b4 =
CRC&S Rkt »
[7:0] CRC DR | FhiKkEE. HILFFAEasm, SMRIEIEHZFFA5CRC_CRA 45 45T CRC_PNTR I
JE V7 1) IR 2 CRCAE A iy 7 1 i 2 (K775

T BT A AR E R T BRI E DAL, e RS REUR AR, B LERRRE
CRC BN HR, T AN RAE 2F A7 o T IR I

33.5.4 CRC_BEG (0x4024)

A 7 | 6 | 5 4 3 | 2 | 1 | o
P S RSV CRC_BEG
eyt - - - R/W R/W R/W R/W
SAH - - - 0 0 0 0
YA ZHR iR
(7] RSV R
H 21+ 2 CRCAIROMAR 46 J [X.
[6:0] CRC BEG Blan: AnHCRC_BEG[7:0]IMEZL, R K/NZ12840 74, M EHBICRCHF
’ - HRRIGHAEZ: 1X128 = 128, SZhs LAEMNE - NEXEE— DT
s

33.5.5 CRC_CNT (0x4025)

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

L FR RSV CRC BEG

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

E A - 0 0 0 0 0 0 0

L &R iR

[7] RSV | PRHA
H 5+ H.CRCHIROMAZ 45 i [X

[6:0] CRC BEG | fltn: #nELCRC_BEG[7:0]1FIME 21, FANEX K/ E128N %Y, N EBICRCH
HEE bbb 1X128 = 128, SEZfr ER&MNE - ANE XS DG,
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34 (KRR
34.1 IEEIE
AR, AR IE . APl FENR. i EE AR5 PCON MR M T /A
S, AFRTIFERR T AR T (A 2
% 34-1 ThEEfE
R e RER DI TERE
EH | R, AR A T NA ﬁzgi’
| CPU WHITRE, Jefih BRI 1) P kel
FEpL | BRI IE - shi/Debug 5 fir PERE R 1
VI B T T i 9 e
HRLPR I B 8 6 11, MOU Bl i vE B fE N
e | VERI G ADC. FOC. HLEEMMANSS | SFIR, RTC IR
L T2 51 /Debug {i: PERE i
1P bl e

T RPN RAR AR R P il 3 221

f1J, PCON = 0x02;_nop_();_nop_();_nop_();
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34.2 (KIRER F1=28

34.2.1 PCON (0x87)

£z 7 | 6 5 4 3 2 1 0
2 FR RSV GF3 GF2 GF1 RSV STOP IDLE
eyt - - R/W R/W R/W R/W R/W R/W
EAiE - - 0 0 0 0 0 0
fir ZF iR
[7:6] RSV EEd]

5 GF3 B bR EALS

4 GF2 H AR EAL2

3 GF1 SN IR N Al

P) RSV TR

1 STOP B At N BEARAR X, MR fE B REA E Bh7E 0

S A NS, Mg S B E 30750
DyFeRi:
0 IDLE {STOP, IDLE} = 1x, ZRGMHEAR
{STOP, IDLE} = 01, ZZfFHL
{STOP, IDLE} = 00, &ZiFH# T1E
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35 (XE3FRIA
’ Options for Target ‘GPIO"
Dewvice I Targetl Output I Listingl User I L5l I A5l
™ Use Simulator Settings 4

[™ Limit Speed to Real-Time
W Load Application at Startup ¥ Runto main ¥ Load Spplication at Startup [~ Run to main()
Initialization File: Initizlization File:
[ J Edit... | | J Edit.. |
Restore Debug Session Settings Restore Debug Session Settings

[ Breakpoints v Toolbox [¥ Breakpoirts v Toolbox

W Watch Windows & Peformance Analyzer v Watch Windows

¥ Memory Display [ Memory Display
CPU DLL: Parameter: Drriver DLL: Parameter:
|sau51 DLL |13Fuss12 |53:u51 DLL |1:FU6312
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCYG.DLL I-pFUGE12 ITCYG.DLL |1:Fu5312

0K | Cancel | Defaults | Help |

35-1 AR5 122
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FUBB12 Register Config

Cache Options
| Cache Data

Comm Fort Settings

Port: |Com 1
Baudrate: 115200

[ Cache Code

LVD Setting

[ [~ LV¥ Interrupt En
LVE Config LW Config

" z.8v¥ 307 o 'S

" 3.5v¥ (« 3.8Y¥ i i

Clock Setting
(* Z4MHz
" 1Z2MHz
" BMHz
"  3MHz

|

|~ Cache Xdata

Cancel

BN

Encrpt Enable

{" Partial Encryg

|~ Watch—doz Enable

-

Start Sector

p

End Sector

—

Kl 35-2 AR PR A PRy

FUBB12 Register Config

Comm Fort Settings Cache Options

Fort: |Com 1
Bandrate: |115200

| Cache Data
[ Cache Xdata
[ Cache Code

LVD Setting

[+ [ LV Interrupt En
LVE Config LVK Config
CEer C30Y || & ~

" 357 (v 3.8V " "

Clock Setting
{* Z4MHz
" 12MHz
" EBMHz
™ 3MHz

]

Cancel

tart Sectd

e

End Sector

* Fartial Encrypih |2

¥ Encrpt Enable

{~ Full Encrpt

[ Watch-dog Enable

-

Kl 35-3 AURL fR9 & i ORI 2
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O R SCREH P o Be s 3 FLASH RUAESBEAT R BUR S, T7E KOPBRINT -

1. 777 8051 HEIF R T H., 4wl Target Options 3£k Debug i1 F, f%E E
Kl 35-1 s b ATi%4%, oSl Settings AN N —D i E
2. %M 35-2 R TIE B E, Sl OK. RS9 LA N4, 33I.BIN S

Besk | FLASH mhz Ji BITT Ik ZARRD ARG IR -

U R, O B AR R R R R A (R, 1B 35-2 Bl B e R e
B, WHEZJE FLASH BT a RIS E iy . & 35-3 Fn i BN RS RIE RN, &E/E
LRSI IX 0 2] END SECTOR Jr J X H X 380, AR AT X DR 50 B AT 2 0 B3 — B X B ORAF

B XK/ 128 775
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36 BeES1Fee

36.1 CCFG

36.1.1 CCFG1 (0x401E)

A 7 6 5 4 3 2 | 1 0
R L.VDENB LVWIE WDTEN RSV FCK SEL RSV
Sy R/W R/W R/W - - R/W R/W R

SAME 0 0 0 - - 0 0 0

A 2R b

I R B AL A A R
0: ffifE, A VDDSKTLVRSELBEE MIBIME IR, RS ELL.
1: %

(7] LvoENg | E . . .

BRI T RE 3 AW 4y : — RARH R R AN, — BAS I FIVDDS KT
LVRSEL¥ i FIBI{E L K, SA¥RAEENM . —RIKBEESEDRE, —HRGH
MEIVCCHL T LVWSEL & & B FLUE , K P~ AR F R R . 5 7 DL AT
Al —ANThRE TAE, B4R 4% 1R 02 B LVDENB YO (B8 BEAE B T 5 A AR I T EE D
I FLAR H s 5 20 o DBy 52 1 PR 5 2 o W BB T

VOO B R 2 2 v W ffi e, FILVWSEL % & VCC T F 1 1A

(6] e | Y K]

1: fHfE, £ 7R RS B bl ft, 80 0 AR f B A7 A I FEL i R
ELVDENB =0),
Watch—dog{¥ fit .
[5] WDTEN | 0: Z&ik
1: flife
[4:3] RSV TR
RGN B 1 B
00: 24MHz
[2:1] FCK SEL | 01: 12MHz
10: 6MHz
11: 3MHz
(0] RSV R

B FF A A AT AT B UG ) o R VRV AE IDE LR PSR E UG, WELFE, W
A AL RS N
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36.1.2 CCFG2 (0x401D)

I A 0Ed IDE THEEATE, WE Al ik < w7436 5 ROM_CODE & Jf
PAAERESOCIE BIN U o BEAF AR AN PTEE A AT SN, (EHAE R LA

AL T | 6 5 4 3 | 2 1 | o
2R LLVRSEL WDTBTEN WDTRSTEN RSV LVWSEL
eyt R/W R/W R/W R/W - - R/W R/W
EAiE 0 0 0 0 - - 0 0
fir B Eip

IR A e 3 B o R FELHS S A2 ARG U 7 A2 VDD5 1 S A o
00: X fVDD5 & A7 Hi [ K 2. 8V
[7:6] LVRSEL | 01: XJRAIVDD5E AL HLE A3, 0V
10: Xf B FIVDD5 & A7 L R SA3. 5V
11: XFRAIVDDSE AL HL A 3. 8V,
(5] WDTBTEN | 1: & 1M EALE A 3BOOT
F 108 H = AL RE
L] [ WDTRSTEN | ) e b ol e e Ao
[3:2] RSV RHE
I HE e T H R e 2R v o K FE R TR I 1) 2 VCC I A o
00: XN HIVCCTIE H A7V
[1:0] LVWSEL | 01: XFRZFVCCTIE H S8V
10: XS AIVCCTRE Fi J& A9V,
11: X R IVCCTIE HE K 10V,
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37 {EicH

R A TEBRANR X oq=) ] BATH

V1.00 | Wiiak A 2021/04/02 AL

BN TIM1 ADC ¥ hHAH S U8 B K 5 17 4% .

5 T 15 5 HhR 2021/08/01 ) Jeld

HMEE— 1. 1R NI BhiR e

BHUEE—%F 1.4 RGHERULE, B

HEINEE =2 3. 10 0SC HAHE N ERIZ I iR 7 4

&4 FOC_CR3 Zi {728 iR

BN FUBSGINF2 15 &,

41 F6862L/Q 12 K.

21 IF FU6862Q 5| fHI s

T 1E 33 CRC #F5 CRC16 FrifEdiik vy CRC16—CCITT-FALSE;

B IE U R A S

5-4 PWM 10 HLSHFPE F b, BEH R KON | 2023/02/10 | RiRiE

P1 _AN[HDIO] = 1;

WL 35 HHERFL 36 TS R E A5 3, 4 &4,

SORTE . BRI, 37 Bl SRR .

M FU6812P2 25,

B L1 R

B 1.2 N R

W 1. 3 MR

FH 1.4 RGHER,

B 1.5.4 XSFR, #h0 (0x0328~0x0318) SMDU ZF /£ 28 A% N

755

7. 2.7 FU6812V SSOP24 5|33 P1. 4, P1. 6, P2. 1 R Aic &
4. Tk bhiHLRE;

8. 2.17 FU6862L LQFP48/FU6862Q QFN48 7| HI%| R4 H 2. 19
FU6862Q QFN48 38 5| 1154 ;

9. EEHE 2 BHTASIAIER;

10. HHE 2-9 FU6862L LQFP48 T4,

11. B 4 1TE R,

12. B 5 WARHE, FREEEMS X R, RS S4G

V1.5 13. 10 UART 4 IiE fepu clk A SYS CLK; 2023/04/28 | 4tuig

14. BEE 14 SMDU &5,

15. 15.1. 8.2 XU =P RFAAR 0L 1E KAE 55

16. 15.2.6 FOC TRGDLY (0x40A5) B #7BAfiPHRFEAELL. W=

V1. 01

V1. 02 2021/12/19 AL

B =

V1. 03 2022/06/01 | Z43E

Ll

IS

H BRI 5

17. 16.4.6 TIML_IER (0x406D) [3]14744Fx TIRUIE Bty
TIROIE;

18. % 18-1 W f7a% TxPSC A [l HELXT WA [F] (I oA 16
TR

19. 300 18. 1. 6 FG %y ki,

20. HEr 24.3.3 ADC_SCYC={ADC MASKH[7:4], ADC SCYCL)
(0x4036[7:4], 0x4038);

21. 31.1. 1 LDO AH 1454 i BH Ml B FU6862L/FU6862Q HL I i
BH 1 ) 2544 VCC_MODE=0;

22. % 32 1 FLA CR (0x85) [3]tm% RSV;

23. & 34 1 THFEA A EAR AR XA M FLASH Deep-Sleeps
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24. PRI E R
25. Aess .
1. TEH L1 4R,
2. W 1.4 RFGHEE;
3. FH 2 5IHIE X
4. TEH 3 HERTEE;
5. ZYIE 4 iTW{E 5 FU6862L / FU6862Q iz iEiE 1 Bl 3 %,
24 1E FU6812V LR EiE 4 NN 2 14
6. TEHT 5.8 IBHEBUKAS AN
7. 5.12 LDO HS4MESR 5-27 LDO HL <48 VDD5 Hi & 2% 44 VCC
= 7V ~ 30V & VCC = 7V ~ 24V
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