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131 HEIE oottt ettt nee 169
I R v/ - - OO 169
1312 ADC I TT TG cooeeeeeveeeeeeeeeeeeeee et 170
13.1.3  ADC T BCH oo es s see s ses et s s ss s ss s s s s s s sn s s snsn e 171
2 B Vo lol = - OO 171
D315 ADC FCLE oottt bttt ettt a bt 172
13.1.6  ADC GLEHETNFEIUTE T TIE) oottt ssansessansanasaes 172
[ B U 5 - OO 173
(IR - TR 174
D320 I TP E oottt 174
13.2.2 R B B T E A oo eeeee ettt 175
13.2.21  ADCX_DATO(X = 0,1,2) crrvveerreeeeemeeeesesseeeessesessssesssssssessssessssssssssssssesssssesssssssssssesssssessssssessssassssssesesenns 175
13.2.22  ADCX_DATIL(X = 0,1,2) crrvveereeeeeeeeeeseeeesesesseseesssssssssesssssessssssesssssssesssssessssssssssessssssesssssssesssassssssesesenns 176
13.2.23  ADCX_DATZ(X = 0,1,2) crevvveeeeeeereeeesseeessssssseseessessssesssssssssssessasssssssssssssessssssssssssssssessssssssssssssssssesesenns 176
13.2.24  ADCX_DAT3(X = 0,1,2) crrvveerreeeeemeeeesessesseesseseesssssssssesssssessssssesssssssesssssessssesssssssssssessssssessssassssssesesenns 176
13.2.2.5  ADCX_DATA(X = 0,1,2) corvveoeeeeoereeeesseeeseeesseseesssessssssssssssesssssesssssssesssssessssesssssesssssessssssssssssassssssesessnns 177
13.2.2.6  ADCX_DATS (X = 0,1,2) civvveerrreereeesessssssssssssesesssesssssssssssessssssssssssssssssss s sssssssssssesssssssssssassssssssesanns 177
13.2.2.7  ADCX_DATE(X = 0,1,2) ccevvveeeeeeoeeeeeeseeeesesesseeseessssssssssssssssesssssesssssssessssee s sssssesssssessssssssssssasssnssesessnns 178
13.2.2.8  ADCX_DAT7 (X = 0,1,2) crevveeereeeeeeeeeeseeeesseesseseesssssssssssssssssssssesssssssessssssssssesssssssssssessssssssssssasssssseeessnne 178
13.2.2.9  ADCX_DATB(X = 0,1,2) ccrvvvvrmreeeeeeeeessessseseseesesssesssssesssssssssssssssssssssssssese s sssssessssssesssssssssssassssssesssanns 178
13.2.210  ADCX_DATI(X = 0,1,2) ceorrvveereeeeeeeeeeeeeseseessessssssssssssesssssssssssssesssssessssessssssesssssessssssessssassssssesssnnns 179
13.2.211  ADCXDATTIO(X = 0,1,2) corvveorrveeoeeeeeeeeeeeseeesesesesessssssesesssesesseeesssssessssessssssssssesssssseesssssssssssesesenne 179
13.2.212  ADCXDATIL(X = 0,1,2) covvvoeoeveereeoeeeceeeeseeseesesessssssesssssses s sssese s ssss s sssssesesanns 180

l[’ ©2020 VOIS A WA SCPE R L VT AT B



LKS32MC45x User Manual

13.2213  ADCX_DAT12(X = 0,1,2) crrvvvveeereeeereeeeeeeeseeeeeeeeessssseeeeeeeessssene
132214 ADCX_DAT13(X = 0,1,2) crvvvvveeereerreeeeeeessessseeeseessssseeesssessssee
132215  ADCX_DAT14(X = 0,1,2) crvvvvveeereerreeeeeeessesseeeeosessssseeesssessssneee
132216 ADCX_DAT15(X = 0,1,2) crrvvvveeeeeeeereeeeeeeeseseeeeeeesessseeeeeeeessesene

13.2.3 T R T B A oot
13231 ADCX_PCHNO(X = 0,1,2) ccoosrrrvvvoeereesseeeoeeeseseeeeeoeesssseeeesenesssssne
13.23.2  ADCX_PCHNI(X = 0,1,2) ceoooooovoeeeeeeeeeoeeeeeeeseeeeeeeeesesseeeeeeeeeseseee
13.23.3  ADCX_PCHNZ(X = 0,1,2) ccoosorovovoeereeseeeeoeeeessseeeeeoeesesseeseeeeesssene
13.234  ADCX_PCHN3(X=0,1,2) cceosrrovvvoeereeesseeeoeecsseseeeeeoeeessseeeeseeeessssne
13.235  ADCXNCHNO(X = 0,1,2) .ccovoeeeeeeeeeoeeeeeeeeeeeeeeeeessesseeeeeeeesseseee
13.23.6  ADCXNCHNI(X = 0,1,2) .ccrvoeeeeeeeereeeeeeeseseeeeeoeeessseeeeseeenesssee
13.23.7  ADCXNCHNZ(X = 0,1,2) rvoeeeeeeeeseeeoeeesseseeeeeoeeessseeeeeseessssee
13.23.8  ADCXNCHN3(X = 0,1,2) .ccoveeeeeeeeeeeeeeeeeeseseeeeeeeessesseeeeeeeessesene
13.2.3.9  ADC BB SHEIE e

SN X R 75 2bi- b/
13.241  ADCX_CHNT(X = 0,1,2) cccesosoroveeeeeeeeeeseeeeeeeeseeeeeeeeeesesseeeeeeeesseseee

13.2.5 B TR coeeeeeeeeeeeeeeeesesesese s
13.25.1  ADCX_GAIN(X = 0,1,2) ceooorrrreeeeeeeesreeeoeeesseseeeeeseeessseeeeseeessssee
13.25.2  ADCX_CFG(X = 0,1,2) woooooreeoreeeeeeeeeeeeeeeeeeeseeeeeeeeeeseesseeeeeeeesseseee
13.253  ADCK_TRIG(X = 0,1,2) ccccerrmreeeeeeessseeeeeeesseseeeeeseeesseseeeseeessssne

NN NI G0 ) &
13261 ADCX_SWT(X = 0,1,2) coooorrrrrreeeeeseessesseessseseeessssssssseseesssessssseee

NI I A ol 2
13.2.7.1  ADCX_DCO(X = 0,1,2) cooeeoereerreeeeeeeesseeeoeeeeseeeeeeeeeesssseeeeeeeeseseee
13.2.7.2  ADCX_AMCO(X = 0,1,2) cciorrrrrveeeereesreeeeeeeseseeeesoessssseeeesseesssseee
13.2.7.3  ADCX_DCL(X = 0,1,2) cooeeerrermreeeeoseeesseeeeeessseseeeeeeeeessseeeeeeeessseee
13.2.74  ADCXAMCL(X = 0,1,2) ccceioooooveeeeeeeeeeeeeeoeeeeseeeeeeeeesessseeeeeeeesssseee

13.2.8 IR eeeeeeeeeeeeeeeeee e e

13.2.8.1 ADCXIE(X=0,1,2) eooiiiriieeeeeie e
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13.2.8.2  ADCKIF(X = 0,1,2) e ovvveeeeeeeeeeeeseeeeessseeeeseesssseessseesssssesesssss s ssessesssssssssssessssssesesssssssssssessesssssse s 196
13.2.9  FETUBT T oo ses s ss s s ss s ss e 197
13291 ADCK_THO (X = 0,1,2) oomrrveeereesseeesseeessssssssssssseessssssesssssssssssssssssssssssssssssssssssssssssssssssesssssssesssssns 197
13.2.9.2 ADCK_GENO (X = 0,1,2) vvoeeoereeeeoeseeeeeessseeessseesessssessssssssessessesssssssssssssssssessssssssssssessssssssesssseseees 197
13.2.9.3  ADCK_THI(X = 0,1,2) cocumrreeeeeeesseeoesseesssessssesssseessssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssss 198
13294 ADCK_GENT (X = 0,1,2) ccesrvveeeeeereeeeeseeessessssesssseessssssesssssssssssssssssssssssssssssssssssssssssssssssessssssssssssss 198

13.3 VTR T ettt ettt nen 199
ST R o Tl 7 <= U 199
13.3.1.1 BN - = VOO 200
13.3.1.2 B IZ TR oottt 200
13032 U ettt 201
13.3.2.1 BN = ey ke <1 (OO 201
13.3.2.2 P Bl R R BE TE TR c.vvvvevoveeve sttt 201
13.3.3 B MEL oottt 201
13.3.4  EFETS ST HTPETUTIIE oo 202
14 UTIMER JBGERTRE oottt ssssess s sess s setss s s sesss s s s sssssessssssssssssssassssesesssssssssnssenns 203
1A.1  BEIR oo bbbt bbb s 203
G R v/ - 5 - OO 203
14.1.1.1 BERBE TR Lottt s 203
14.1.1.2 BFEBFBEIIL oottt sttt sttt 203
14.1.1.3 O JETEAEBR oottt bbbt 203
14.1.1.4 T TERTBRAEB oottt ettt bttt b s 204
14.1.1.5 L N OO 204
v/ - ) OO 204
X 1 TR 204
1421 FTFF TP oot 204
3 R L )= 2 OO 204
T4.2.3  JEDG ettt ettt 205
T4.2.8  FHICooooeeeeeeeeeeeeeee ettt sttt 205

l[’ ©2020 VOIS A WA SCPE R L VT AT B xi



LKS32MC45x User Manual

14.2.4.1 TE B bbb 205
14.2.4.2 57 = VOO 205
14.2.4.3 FHITBETR oottt ettt 206
F4.2.5  ADC S oottt ettt ettt ettt r s e 207
T4.2.6 I ettt ettt b et 207
14.2.6.1 B kL = OO URUTN 207
14.2.6.2 FEFEIIHIZ 15 oottt 208
14.2.6.3  COW/CW BUBKTHIE 5 oottt ss s es s s 209
e - TR 210
T4.3.0 B TP T oottt r e 210
14.3.2  UTIMEOIO BFF A ceeeeeeeeeeeeeeeteeevee e ves st n s s s s sas s 213
14.3.21 UTIMERO_CFG Timer0 BLE ZETERE comovvoeeeeceeeeeeeeesee e seesses s sses s s ssss s sss s ssss s s e s sssnsan 213
14.3.2.2  UTIMERO_TH Timer0 [TERZFTERR oottt 215
14.3.2.3  UTIMERO_CNT  Timer0 THEa 17 B oottt 216
14.3.24 UTIMERO_CMPO Timer0 J#E 0 ELEHZRZT A oo 216
14.3.2.5 UTIMERO_CMP1 Timer0 J#i& 1 HEHHIRATAEER oo 217
14.3.2.6 UTIMERO_EVT Timer0 ZMFHFIEREATAEER oot senene 217
14.3.2.7 UTIMERO_FLT Timer0 JEUE IR B ZFTE AR o veevreereeieesce sttt saees 218
14.3.2.8 UTIMERO_IE Timer0 F I HAERFAERT corveoeeeeereeseeeereeesses s ssesssess e s s ses s 219
14.3.29 UTIMERO_IF Timer0 "FWIARE ZF TR oottt 219
14.3.3  UTIMEIL FFTEAS cooeeeeeeeeeeeeeeeseeseesessesses s ses s ses s ss s ses s s s s s s ssss s ssss s sss s sssnsesssnes 220
14.3.3.1 UTIMER1I_CFG Timerl BC B ZFTF RS oot sses et sss e ss s es s snson 220
14.3.32  UTIMERI_TH Timerl [TBRBEAERR oottt 222
14.3.3.3  UTIMERI_CNT Timerl HHAlBE A AR oottt 223
14.3.3.4 UTIMER1_CMPO Timerl J#i& 0 FUEHHIRATAERT oo 223
14.3.3.5 UTIMER1_CMP1 Timerl JBiE 1 FEEEFHIRZFER oo 224
14.33.6 UTIMER1_EVT Timerl AP IR AT AE TR oo 224
14.3.3.7 UTIMERI_FLT Timerd JEI B B I B ottt 225
14.3.3.8  UTIMERLIIE Timerl BB fH A ZFTERE oottt 226
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14.3.3.9

14.3.4

14.3.4.1

14.3.4.2

14.3.4.3

14.3.4.4

14.3.4.5

14.3.4.6

14.3.4.7

14.3.4.8

14.3.4.9

14.3.5

14.3.5.1

14.3.5.2

14.3.5.3

14.3.5.4

14.3.5.5

14.3.5.6

14.3.5.7

14.3.5.8

14.3.5.9

14.3.6

14.3.6.1

14.3.6.2

14.3.6.3

14.3.6.4

14.3.6.5

14.3.6.6

14.3.6.7

UTIMERI_IF  Timerl HE i FRRE ZFTERR oottt 226
UTIMEI2 G IF A wvrvrvsiisissississ s iss s s sss st 227
UTIMER2_CFG  Timer2 Bl ZFIERE o ovveveceeeeeeeeeeseeseeeteeseesses s sses s ssssses s s sass s ssns s ssnes 227
UTIMERZ_TH  Timer2 [ TBR 21788 oottt bbbt 229
UTIMERZ_CNT  Timer2 1 B T B oot sesses e ssssses s ssnns 230
UTIMER2_CMPO  Timer2 iHiH 0 ELEHHIRZFAFAT covvvoeveeecececeses s 230
UTIMER2_CMP1 Timer2 JBIE 1 BB TR TERE oot 231
UTIMERZ2_EVT  Timer2 ZhEB g i 25 R BR oo 231
UTIMERZ2_FLT  Timer2 JEIIEHIZFIERZ ovveeveeeeeeeeee et s sssses s 232
UTIMERZ2_IE  Timer2 F I T AL ZFAERE oottt 233
UTIMERZ2_IF  Timer2 FUIFREZFIERR coooeveeeeeeeeeeeee et sses st ssss s 234
UTIMEI3 L7 75 cvoevervevsievsiis s iss s bbbt 234
UTIMER3_CFG  Timer3 Bl BT RS oot sae st sass st e saens 234
UTIMER3_TH  Timer3 [ TBRZFIERR .oovvurveeeveeeeeeeseeses s ssee s sses s ssss s sssses e 237
UTIMER3_CNT  Timer3 11l B 72 ettt ese sttt ssess 237
UTIMER3_CMPO  Timer3 JBI 0 LLBH A B T2 oot 238
UTIMER3_CMP1 Timer3 JHIE 1 HLBIHIR BT ATRR oot 238
UTIMER3_EVT  Timer3 JMBEF IR IR 2T TER% ettt st ssens 239
UTIMER3_FLT  Timer3 JE I B ZF TR oottt see st saaens 239
UTIMER3_IE  Timer3 T E AEZTTERS oot sss s ss s snens 240
UTIMERS3_IF  Timer3 HHiBR R ZFTE RS oot seete e sttt senastes s tanas 241
UTIMEIA BT fF 7 1orerrisverississssississssissassssisssssss st as st as st s st s s s sas s s 241
UTIMER4_CFG  Timer4 FLEBEAEAT covvvevveeereeesessies st ssss st 241
UTIMER4A_TH  TImer4d [ JBR BF 7728 cvvevere ettt sttt sttt bbbt 244
UTIMER4_CNT  Timerd 11 BT B ooveeeeeeeeeeeeeeeee ettt s s ss s s saens 244
UTIMER4_CMPO  Timer4 J#IE O LB IR ZFAERT oo 245
UTIMER4_CMP1 Timer4 JBIE 1 BRI ZFAERT oo siessenienee 245
UTIMER4_EVT  Timer4 JhEB 3 25 AERE oo eteeeees et 245
UTIMER4_FLT  Timer4 BRI BEAERT oorvrevrervesses et 246
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15

14.3.6.8 UTIMER4_IE Timerd I HAERFIERT oottt 247
14.3.6.9 UTIMER4_IF Timer4d TR B TERE oot sestee st 248
14.3.7  QEPO FFAF A eeeeeeeeeeeeteee ettt st 248
14.3.71 QEPO_CFG QEPO FLEL BFTERE o ooeeeeeeeeeeeeeceeeeeceesteetees e s e a s san e 248
14.3.7.2  QEPO_TH QEPO 1B I PR B B oottt ettt ettt ae sttt enas s naeen 249
14.3.7.3  QEPO_CNT QEPO HH B B F 2 oottt vee sttt nas s snan 249
14.3.7.4 QEPO_IE  QEPO T i 8 BE 2T AR oottt 250
14.3.75 QEPO_IF  QEPO Fl iR i 2 T2 ottt ss s s s 250
14.3.8  QEPL R coteeeeieeeeoeeee et 251
14381 QEP1_CFG QEPL BB BFTERE o ooeooeeceeeceeceeeeeeteet et ses s s e s s ss s s e 251
14.3.82 QEPLTH QEPT THE TBRZEAE RS oot 252
14.3.8.3  QEPI_CNT  QEPTL HH B B ZFTFRS oot ss s s s 252
14.3.84 QEPLIE  QEPL H i 8 B 2 A B oot 253
14.3.85  QEPI_IF  QEPL Fl iR i 2 IR oottt ss e s s 253
14.3.9  QEP2 FFTFR coeeeeeeeeeeseee e es st 254
14391 QEP2_CFG  QEP2 BB ZFTERS ooeoeeeeeeeeeeeeeeeeeeeeeeteeteeses s ses s sassa s sssssss s s s s sansans 254
14.3.9.2  QEP2_TH  QEP2 TEH T IBRZFAERE oo eee e ee e eee e s ses e ee e s s s s ses e s eeen 255
14.3.9.3  QEP2_CNT  QEP2 Tl B AF B oottt seeee ettt s sttt s st e st en st enas et nanes 255
14.3.9.4 QEP2IE  QEP2 i/l A B AE A oottt 255
14.3.9.5 QEP2_IF  QEP2 Fl iR i B B oottt ettt ettt s ettt enas et enaes 256
14.3.10  QEP3 AR corteeereeeeeeseeeseevss s ses s e 257
14.3.10.1  QEP3_CFG  QEP3 Bl B 25128 o oreieeeeeeceeeeeeeeeeee et ee et ssesssssssssssssssssssssesssas s sansens 257
14.3.10.2  QEP3_TH QEP3 TFEI TBRZFAERE oottt sees 257
14.3.10.3  QEP3_CNT  QEP3 Tl BT AT RS oottt bttt ettt s s 258
14.3.10.4  QEP3_IE  QEP3 il Bl 2 T2 ot ss st ssses s s s 258
14.3.10.5  QEP3_IF  QEP3 T ARG ZFFERS oottt 259
HALL fZ 5 AR FEREER ...ttt sesses s ass s ses s s s s es bbbt bt s s sas s s sesansansans 260
15.1  ZETR oottt n et nen 260
SEIITEIH oottt n s n e 260

15.2
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I5.21  JF i oottt r e 260
1522 LIRS B oottt 260
1523 G IESE ettt 260
D5, 2.4 T ettt ettt et ettt r s anaas 261
D5.2.5 U oottt bttt 261
15.2.6 BT I e 262
T T 2 R 262
1531 JUTTPE oot 262
15.3.2  HALLX CFG FRLR B BF AN = 0,1) oot s s 262
15.3.3  HALLX_INFO FEB 5 TR (X 2 0,0) oot 264
15.3.4  HALLX WIDTH — F5/Z 1B ZAEAX = 0,1) oot 264
15.3.5  HALLX TH 01 B0 TR ZFFEARX = 0,1) oot 265
15.3.6  HALLX CNT 2B A = 0,1) oot 265
16 MCPWDM......cucuiiceeretreceesetsss e sessss s sssss s sssss s s sesesss s setessssssssssssssessssssssesssssssssssassssessssssesssesnssans 267
16.1  HEIER oottt ettt nen 267
N R - 1o T e YY1 =1 g < SR 268
16.1.2  FAIL G LT oottt 269
16.1.3  MCPWM FFBEFT AR oo ses e ses s ss s s s s s s s s nsn s 273
16.1.4  JO DRIVER BRI oottt ettt s b es st s st s s as s aesas 273
16.1.4.1  MCPWM T4 -FF ORI TERETR oottt 274
16.1.4.2  MCPWM B H]-Fl X FEHEIRETR oo 275
16.1.43  MCPWM BIEHIH-THUEIT TR oottt 276
16.1.4.4 MCPWM BB Hl-THS0 FEHEBRIE TR (oot 276
16.1.4.5  MCPWM 10 FEIXTEH ...oovvvieiiriieieiieieete ittt sttt sttt 277
16.1.4.6  MCPWM IO BEPETEE ...o.ovoiiciieecee sttt bttt 278
16.1.4.7  MCPWM IO E BRI oottt s st 278
16.1.5  ADC THIGQET TIMEE FRIH ..ottt ettt ettt ettt ettt et et sr et s s e 278
T6.1.6  HTB oottt 279
16.2 B AT B oottt n et ren 279
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16.2.1

16.2.2

16.2.3

16.2.4

16.2.5

16.2.6

16.2.7

16.2.8

16.2.9

16.2.10

16.2.11

16.2.12

16.2.13

16.2.14

16.2.15

16.2.16

16.2.17

16.2.18

16.2.19

16.2.20

16.2.21

16.2.22

16.2.23

16.2.24

16.2.25

16.2.26

16.2.27

16.2.28

16.2.29

IITIE TP oottt sttt ettt 279
MCPWIMX_THOO(X = 0,1) w.vovevereveevereeeeeereesssesaseessessesessesassessessssesssssssssssssssasssssssssassssassassssanes 282
MCPWIMX_THOL(X = 0,1) w.eovevereeeeeerreeeeereeessessesssessesessesassessesssssssssssssssssssssssssssssassasassssssanes 282
MCPWMX_THIO(X = 0,1) evoveeeeeeerereeeeeeeesessessessesseesessessessssesssssssssssssssssssssssssssssssssnsns 282
MCPWIMX_THIL(X = 0,1) w.voveeereeeeeereeeesvereeesseseesssessesessesassessssssssssssssssssssssssssssssssassasasssassanes 283
MCPWIMX_TH20(X = 0,1) w.eevevereveeeereeeeeeereeessesesessessssessesassessssssssssssssssssssssssssssssssassasassssssanes 283
MCPWMX_TH2L(X = 0,1) covoveeeeeeeeeeeeeeseesessessessessessessessessssesssssssssssssssssssssssssssssssssssas 284
IMCPWIMX_TH30(X = 0,1) w.veveverveeeeereeeesereeesseseseessessssessesassesssssssasssssssssssssssssssssssssassssassssssanes 284
MCPWIMX_TH3I(X = 0,1) w.vevevereeeeeereeeesereesssesessessessssessesassessssssssssesssssssssssassssssssssssssansssssanes 285
MCPWMX_TMRO(X = 0,1) coovoeveeererereersessessessessessessessessessessesssssssssssssssssssssssssssssssssnsens 285
MCPWMX_TMRI(X = 0,1) coovevereveeeereeeesereeesseseesessessssssesasssssssssesasesssssssssssasssssssssassssassnsssanes 286
MCPWIMX_TMR2(X = 0,1) cvoveveeeeeeereieesereeessesesessessssessesassesssssssasssssssssssssssasssssssssassssassssssanes 286
MCPWMX_TMR3(X = 0,1) coovvoevevererereeesessersessessessessessessessossesssssssssssssssssssssssssssssssssnens 286
IMCPWIMX_THO(X = 0,1) coorveeeeereeeeeereeeeeeseeesseseeeessesseseseesassassssssssassassssssssssasssssssssassasassassssanes 287
MCPWMX_THI(X = 0,1) covevoeeeerereereeeersessessessessessessessesses s sesss s s s sessssssssssssssssssssssnons 287
MCPWMX_CNTO(X = 0,1) ovoveoeveeerereeeersessessessessessessessessessssessssssssssssssssssssssssssssssssssens 288
MCPWMX_CNTL(X = 0,1) cevoeeeveeerereerersessessessessessessessesses s ses s s s s sssss s s s s ssss s s sssnsas 288
MCPWMX_UPDATE(X = 0,1) c.ovovveveereerersessssessessessessessessessessessesssssssssssssssssssssssssssssssnnns 289
MCPWMX_FONT(X = 0, 1) ceoveeeererereeeersessessessessessessessessesssssssssssssssssssssssssssssssssssssseas 290
MCPWMX_EVTO(X = 0,1) ccvoveeeerererseerersessessessessessessessessessessessessssessesssssssssssssssssssssssssnnns 291
MCPWMX_EVTL(X = 0,1) cvoveeeeeeereersesessessessessessessessessessessessessssssesssssssssssssssssssssssssssnsns 291
MCPWMX_DTHOO(X = 0,1) c.eovveveorerereereessereossessessesssssesssssessessssssssssssssssssnsssssssssssssnens 292
MCPWMX_DTHOI(X = 0,1) .eoeveeerereereeseesessesseesessessessessessessesssssssssssssssssssssssssssssssssssns 293
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MCPWMX_DTHII(X = 0,1) c.vovvereeerereersessersessessessessessesssssessesssssssssssssssssssssssssssssssssnens 294
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32 5-7 BB B 27172 5 SYS_AFE_REGS .eovoeeoeeeessssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 30
2 5-8 I B ZF TS 6 SYS_AFE_REGG .eovoeooevesessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 31
22 5-9 BT B 2 TS 9 SYS_AFE_REG covooooeeseesseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 33
22 5-10 FEHUIACE 27 1758 A SYS_AFE_REGA . .ooosoooeessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 34
22 5-11 U 25 1755 B SYS_AFE_REGB...ooeoooesseessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 35
22 5-12 1 AL JRAE BB A ZFTFFE SYS_TMP_A cooooooeeseessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 36
3 5-13 JEJELEES BB B ZTTERE SYS_TMP_B oottt sssssssssssssesssssssssssssssessssssssssssssssssssssssssssssssssssasnssssss 36
22 5-14 DACO $0F 25178 SYS_AFE_DACO cooeeoeeeseeesseessessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 37
22 5-15 DACO 2585 1E Z 722 SYS_AFE_DACO_AMC eeeeeeeeeeseeeeeseeseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 37
22 5-16 DACO B B 251758 SYS_AFE_DACO_DCeooseeeeeeseessssssssssssssssssssssssesssssssssssssssssssssssssssssssssssees 38
22 5-17 DACT B0F 25178 SYS_AFE_DACT coooeoeeseessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 38
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22 5-18 DACT BIZ5HZ F 254788 SYS_AFE_DACT_AMC...oosoosseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 38
2 5-19 DACT B B 251758 SYS_AFE_DACT_DCeoooseeoeesseessesssssssssssssssssssssesssssssssssssssssssssssssssssssssssees 39
TG 01 ZR T BT ceerrveeeessssresseesssssssssssssssssssssssssssssssessssssssssssessssssssssssssssssssssssssssssssssssessssssssssssesssssssssssnssssssssssssssssssssssssssssses 40
2% 6-2 PLL {/E2} MCLK H S AL covvesevssessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssses 40
2B 6-3 ZRZBE A (VB crssveeeesseessssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssesssssss s ssss SRS 15 RS E R 42
B T = A (== 5 43
T2 6-5 R ] 2T TR cessssessssessssssssssssssessss s s s s8R RS R A R AR RS R R 44
2 6-6 I 21T SYS_CLK_CFG cooorseroeesseesseesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssess 45
T2 6-7 10 25 2178 SYS_IO_CFG wevvrsereesseesseessssessssesssssssssssssssssssssssessssessssessssessssesssssssssssssessssessssessssessssees 46
72 6-8 Debug 1] 2 17HE SYS_DBG_CFG covvoveoeeesssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 47
2 6-9 SYS_CLK_DIVO APEERT AT 2T TTRE 0 sooeeeeeesssessssssssssssssssssssesssssssessssssssessssssssssssssssssssssssesssssssessssseseess 49
2 6-10 SYS_CLK_DIVL AMZEHTEI ST ZTFFRE Lurreressseeesssssssssssssssssssesssssssssssssssssssssssesssssssssssssssssesssssssssssssseess 49
22 6-11 SYS_CLK_DIV2 AME I T ZE FERE 2urrssrressssessssessssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssenes 50
25 6-12 SYS_CLK_FEN AP 0] T4 25 1725 corssseeessssssssssssssssssssssssssssssssssessssssssessssssesssssssssssssssssssssssssssssssseess 50
B R =R VA N () i M S A 53
32 6-14 BRI 12T L SYS_PROTECT evvovrsevessssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssess 56
22 6-15 SYS_CACHE_CFG ZE1E 25 1T corerssrsssessssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 56
22 6-16 SYS_MEM_CFG [N 7 ] 5 17 roeresessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 56
T2 6-17 JEIBETE M 2T T HE SYS_FLSE covvoeessessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssess 57
22 618 Tt 2T AT SYS_FLSP eoeeeeeeeseseseeeesseeeessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 57
22 7-1 On-Chip FLASH 5[] 23 A0 TIZE ooerssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 62
2 7-2 On-Chip FLASH ZRFE 23 [AHIHE 21 BILZE coovssssssssseeesssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssses 63
%% 7-3 On-Chip FLASH MAIN [X35 Sector HIHEIP LR coossssssssssssssssssssssssssssssssssssssssssssssss 66
¢ 7-4 On-Chip FLASH NVR [XJi, SECtOr HIHE 73T covveireerreesssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssses 66
2 7-5 On-Chip FLASH {47 HIHE TP TIDFE covvveeeresrsseseessssessssssssssssssssssssssessssssssssssssssesssssssssssssssssssssassasssssssesssssssnssssss 68
2 7-6 On-Chip FLASH {F3 FHIBE IR oo sseeeesssssssssssssssssesssssssessssssssesssssssessssssssessssssseesssssssesssssoseess 68
3¢ 7-7 Ext-Chip FLASH PIN i % [F] LKS32MCA5X FLIETE 27 wovernmrmsmrmsmsssmsssssssssssssssssssssssssssssssesees 69
G I |V G (N R 0 | S 73
¢ 7-9 Ext-Chip FLASH [H]82 /5 3035 A1 2 27 1755 FSMC_UCMD.covooeooseeeseeeessssessssessssssssssssssssssessssssssseses 74
2 7-10 Ext-Chip FLASH [8]#% 75 203 2027 7728 FSMC_UMOD.coneessesssssssssssssssssssssssssssssssssssssssess 74
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2 7-11 Ext-Chip FLASH [i)4% 7 2035 [a] HiHE 27 FE S FSMC_UADR...cooooeeveeeseessssssssssessssssssssssssssssssssssssssssssss 74
2 7-12 Ext-Chip FLASH [F]5 75 2037 (0140 B BE 25 7725 FSMC_UWDA.cooeeeeseeeeseeeesssssssssssssssssssssssssssseses 75
2 7-13 Ext-Chip FLASH [ 75 2037 RS2 BUEE 25 7725 FSMC_URDA cooseeeeseeesseeesssssssssssssssssssssssssssseses 75
2 7-14 Ext-Chip FLASH [1]42 7 2035 A1 2 AE S FSMC_UCFGvvveesssssvssseesssssssssssssssssssssssssssssssssssssssssssssss 76
2 7-15 Ext-Chip FLASH [[]8 75 2037 AR EZF 1752 FSMC_UTRG covveerseeesseesssssssssssessssssssssssssssssssssssasssees 77
2 7-16 Ext-Chip FLASH B 75 207 A1 2 27 1728 FSMC_FCMD..cocooseeeseeessessssssesssssssssssssssssssssssssssseees 78
3¢ 7-17 Ext-Chip FLASH B85 2035 AT 25 7758 FSMC_FMOD ..cooooeeecseeeessesessssessssssssssssssssssesssssssssees 78
2% 7-18 Ext-Chip FLASH B4 7 5 A3 ] 25 LE 28 FSMC_FCFG eeeeeeevvvssessssssseeeesssssssssssssssssssssssssssssssssssses 79
¢ 7-19 Ext-Chip FLASH B4 75 5 15 [ ERVE 27 172% FSMC_FTRG euvmssevessseseeesssssssssssssssssssssssssssssssssssessssee 80
22 7-20 Ext-Chip FLASH P42 28 251758 FSMC_EDIV evvvveevesseesssssssssessssessssessssessssesssssssssssssssssssssssessssesssseses 81
22 7-210n-Chip FLASH 25505 25 77 5% FSMC_WDATO.coocoooseesseenseesssssessssesssssssssessssssssssssssssssessssssssseses 83
22 7-220n-Chip FLASH 25 F 505 25 77 5% FSMC_WDAT Lucoscovoscersscensssessssssssssssssssssssessssesssssssssssssssssssassssses 83
3¢ 7-230n-Chip FLASH Zi R 5 27 1755 FSMC_WDAT2.cccooeseeeesssssesssssessssssesssssesssssessssssssssssssssssesssssessssee 84
22 7-240n-Chip FLASH 25505 25 77 5% FSMC_WDAT3.cooceooseessseensssessssssssssssssssssssessssssssssssssssssssssssssssees 84
22 7-250n-Chip FLASH Il B 257728 FSMC_ICEG cvvvveevosseesssessssessssssssssssssssssssessssesssssssssssssssssssssssssssssssssses 85
22 7-260n-Chip FLASH HiHE 277725 FSMC_ADDR...ooceooseeesssessssssssssessssessssessssessssesssssssssssssssssssssssessssesssseses 86
¢ 7-270n-Chip FLASH R /Rl 25 25 1775 FSMC_WDAT ...occvooeessesvveessssssssssssssssessssssssssssssssessssssssessssssseess 86
22 7-280n-Chip FLASH 1522 27 1755 FSMC_RDAT ...ooveooseesessesssssssssssssssssssssssssessssessssssssssssssssssssssssssssses 87
2% 7-290n-Chip FLASH J8BR 15 25 7755 FSMC_ERAS cocovoseeeessssssssesssssssssessssessssessssssssssssssssssessssessssesssseses 87
22 7-300n-Chip FLASH {R47 IR A5 25 7755 FSMC_PROT cocovoscevsseesssssssssssssssssssssssssssssssssssssssssssssssssssssssassseses 87
¢ 7-310n-Chip FLASH TAEMRZSZ17HE FSMC_REDY .coovoseversssessssssssssssssssssssssssssessssssssssssssssssssssssssssssessssee 88
2% 7-320n-Chip FLASH TAEMR A ZFTZH% FSMC_IDIV covveveseeeessssssssessssessssessssessssesssssssssssssssssssssssessssesssseses 89
Z2 81 DMA JE 3R woovseessesessessssssssssssssssssssssssssssssesssssssssessssssssssssssesssesssssssseesse s sssse s s ssssesssssssssssssssssees 100
B T ) Y NE = | 103
72 8-3 DMA F5 11 2717 2% DMA_CTRL coovsservseeessessssssessssssssssssssssssessssessssessssesssssssssessssssssessssessssessssessssesssses 105
22 8-4 DMA FHHT(H HE ZF 1755 DMALIE coooteooseesseesssssssessssssssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 105
22 8-5 DMA FHH T A ZE 1725 DMALIF coooeosseesseessessssessssssssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 106
22 8-6 DMA JHIE I E 27 7755 DMA_CCRX.ooovovseeesssssesssssssssssssssssssssssessssessssssssssssssessssssssessssessssessssessssesssses 106
ZE 8-7 DMA 15 3R (F AE 217 2E DMAL RENX eoovoveeesssseseessessssssessessessssssesssssessssssesssessessssssssssssesssssssssessessssssssseseesessns 107
¢ 8-8 DMA (LA B 2T 1752 DMA_CTMSX wevvvsseeessesesssssssssssssssssssssssessssessssessssssssssssssssssessssessssessssessssesssses 109
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72 8-9 DMA JETHBHE 27 7755 DMA_ SADRKX covvcvvvssessssssssssssssssssssssssssssssessssessssesssssssssessssssssessssessssessssessssesssses 110
2 8-10 DMA H [ HIHE 271775 DMA_DADRK cooocceeeeeesseeeenssssssesssssssssssssssssssesssssssssssssssssssssssssssssssssesssssssessssssssess 111
B I W € 3 (03 s 2 [ = 113
32 9-2 GPIO FIHT /DMA B 25 77 BB 2 e rrrrssesessssessssessssssssssssssssssessssessssesssssssssessssssssessssessssessssessssesssses 114
22 9-3 GPIOX S AT HE 21772 GPIOK_PIE coooorseosseesessessssssssssssssssssssssssssssssesssssssssessssesssssssssssssssssssssssssssses 114
22 9-4 GPIOX 41 Hi (T HE ZTF 1T 2% GPIOK_POE w.oovseevsceressessssssssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 115
22 9-5 GPIOX Hi] A B2 1772 GPIOX_PDlccuvrrseerrssesesssssssssssssssssssssssessssessssesssssssssessssssssessssessssessssessssesssses 116
22 9-6 GPIOX 41 i B ZT 1T 7% GPIOK_PDO ccooseeesseeressessssssssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 116
22 9-7 GPIOX [ 47 {F HEZTITHE GPIOK_PUE weoovseossceesssessssssssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssees 117
2 9-8 GPIOX A7 {F HE 21T HE GPIOX_PDE w.oovoeossseressssssssssssssssssssssssssssessssesssssssssessssssssessssessssessssessssesssses 118
22 9-9 GPIOX FFIR{E HE ZF 1722 GPIOK_PODE ..ooooseevessessssessssessssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 118
22 9-10 GPIOX JETE 27 1755 GPIOK_PFLT covseeoseessesssssessssssssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 119
2 9-11 GPIOX THAEIEAE ZFLEEE GPIOX_F3210 cooseeeeeeeeessssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 120
22 9-12 GPIO INAEE FH wooveeesesssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssesssssssssessssssssesssssssssssssssssssssssees 120
22 9-13 GPIOX L BENEIE 27 1778 GPIOX_F7654 coovvvrreeeessssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 121
2% 9-14 GPIOX I HEIEIFEZFLERT GPIOX_FBAOGS.....ooooeeoeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 121
22 9-15 GPIOX IHHEVETE Z5 1725 GPIOX_FFEDC coovevoseessseessssessssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 122
 9-16 GPIOX (7 FENEZF 725 GPIOX_BSRR cooorrossseseeessssssssssssessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssss 122
2 9-17 GPIOX {37152 271775 GPIOX_BRR coevoseevessesesssssssssssssssssssssssessssessssessssssssssssssssssessssessssessssessssesssses 124
22 9-18 GPIOX AMNBHIET /DMA Jit B 25 7755 EXTIX_CRO oovseevsssesssssssssssssssssssssssssessssssssssssssssssssssssssssssssses 125
22 9-19 GPIOX AN B 251728 EXTIR_CR L coroseessseessssessssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssses 126
2 9-20 GPIOX A AT s 25 A7 EXTIX_IF woovoseoeesssssesssssessssssssssssssssssssssssessssssssssssesssssssssssssssssssssssessssee 127
22 9-21 GPIO HHTTRTEIMT coreseeressssssssssssssssssssssssssssessssessssssssssssssesssssssssssssesssssssssessssesssssssssssssssssssssssssssses 128
22 9-22 GPIO # H B S B 1 25 172 CLKO_SEL eoeresseeeeeeeeseeeeseessssssssssssssssssssssssssesssssssssssssssssssssssessesssssssns 128
22 9-23 GPIO (131251755 LCKR_PRT woovoseoeseemssessssssesssssssssssssssssssssssessssessssesssssssssessssssssessssessssessssessssesssses 129
£ 9-24 GPIO DMA (53R AHAEZAEIL EXTILREN wooooeooeeeeeessseemessessssssssssesssessssesssessessssssssssssessssssessessessssssessessesesss 129
22 9-25 GPIO JE I TR BN T 22 crreressesssssssssssssssssssssssssesssssssssssssssssssessssssssssssssssssssssse s s sssssssssssssssssss s 130
T2 9226 GPIO HHH TR TEI SN Z2 conrrrsssessssessssessssessssessssessssssssessssessssessssessssessssesssssssssessssesssessssessssessssessssesssees 130
22 9227 GPIO W TR TEI SN 22 crreressesssssssssssssssssssssssssesssssssssssssssssssessssssssessssssssssssssesessesssssssssessssssssssssss s 131
FZ 1071 CRC ZFTFEHIZE corrrssreesssssssssssssessssessssessssessssessssssssessssessssessssessssessssessssssssssssssssssossssessssessssessssesssses 135

l(’ ©2020 RUBUHBEISEIETTA P SRSV ARG B v



LKS32MC45x User Manual

Z 10-2 CRC AR ZTFATAY CRC_DR.cotssereevussessessssssssssssessssssssssssssssssssssssssssssssssssssesssssssssssssssesssssssessssssssssssssssssssssnasssss 136
2 10-3 CRC T ZFTEAT CRC_CR otteeeeeeveseseessssessssssesssssssssssssssesssssssessssssssssssssssesssssassssssssssessssssssssssasssssstssssssssasnasesss 136
2 10-4 CRC A IE T T 1T CRC_INIT cooovueeeerveeesessasessasssssssssssesssssssessssssssssssssssesssssassssssssssesssssssssssssasssssssssssssssasnasesss 137
Z 10-5 CRC A JHALBFATAT CRC_POLcoucrreersseseesssesssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssasssss 138
S B O D) e ey | 139
Z2 11-2 DSP R ST ZFTTEE DSP_SC ooteieeeettssesessssesssssssesssssssesssssssessssssssssssssssesssssassasssssssssssssssssssssassassstssssssssasnasssss 139
ZE 11-3 DSP SN/ COS F I N\ BT AT-RR werrrresssssssmssssssssssssssssssssssssssssssessssssssssssssssesssssasssssssssesssssssssssssssssssssssasssssssasssss 140
% 11-4 DSP SIN/COS TEGXLE TR ZTITRT oerreersrssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssnsnees 140
2% 11-5 DSP SIN/COS G5Z L5 TEZTATAT werreerssssmmmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnees 141
7 11-6 DSP arctan,/module AEFR X Ml A BFLTRT coerrrrmmrssssnmmssssssmsssssssssssssssesssssasssssssssesssssssssssssssesssssssesssssssasssss 141
2% 11-7 DSP arctan/module ARHR Y Hil A\ BT LTAT cmseessssmmmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsees 142
% 11-8 DSP arctan {455 arctan(Y/X) i JE ZFLERR wmmmmmssessssssssssssssssssssssassssssssssssssssssssssssssssssssssses 142
% 11-9 DSP arctan 255 arctan(Y/X) fJE ZFLFAE coermmmesssssssssssessssssssssssssssssssssssssssssssssssssssssssssneness 143
S VI MR Bl s SRS =E Y (o e Ve e S 155
T 122 FMAC BT 200135 e eeeressseesesssssessssssssssssssssssssssssssssssssssssssssssssssssessessssssssssssssssssssssessssssssesssssssessssssssens 161
7 12-3 FMAC_X1BUFCFG FMAC X1 DUFTET TIT B 2T FT- B8 wereerrersesssssssmsssssssssssssasmsssssssssssssssssssssssnsssssssssssssssnssssss 162
¢ 12-4 FMAC_X2BUFCFG FMAC X2 DUSfEr Jil B 2T (TR e reesssssssssssssssssmsssssssssssssssssssssssssssssssssassssassssssssssssnsssssns 162
€ 12-5 FMAC_YBUFCFG FMAC Y DUTET Til B ZF 1T 28 cerversssesssssssssssssssssssssssssssssssssassssssssssssssssssssssssasssssassssssssssssns 163
FE 12-6 FMAC_PARAM FMAG B T fT- i errsmesssssssessssssmssssssssssssssssesssssasssssssssesssssasssssssssessssssssssssassasssssssasssssasasssss 164
22 12-7 FMAC_CR FMAC 35 2577 25 e srsessrsessssessssessssessssesssseesssessessesss s s seessseess e seses e 165
22 12-8 FMAC_SR FMAC R ZS 2 L5 1o se et ses e seessssesssesses sttt sss sttt sessssss e 166
Z 12-9 FMAC_WDATA FMAC B A i BT T it cesseressssmsssssssmssssssssssssssssssssssssesssssasssssssssssssssssssssssasssssssssasssssssssssss 167
22 12-10 FMAC_RDATA FMAC J5 AT ZE 1E2E oo ses s e sessessessss st sessssss e 168
2% 13-1 ADC H] HE BT R BRI IL IR cossssssseeeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnssssssees 171
TE 1352 ADCX AT AT A H1I 2 errterrserssesssesssesssesssess e s s s s s 5555 e e 174
22 13-3 PRI 2L ADCX_DATO oo sesssssess s ess e seesss s s sesssesssssesssess s 175
22 13-4 PRI ZELEEE ADCX_DATT oo sessssses s sess sttt ssesssesssseese 176
FK 13-5 SRATEIE BT TTEN ADCX_DAT2 ..ooeieeretteseesestssesssssssssssssssssssssssesssssassssssssssssssssasssssssssesssssssssssssasssssssssssssssasnasssss 176
22 13-6 TR REEIEZE L ADCX_DAT3 oo sesssssesssessess st sessss s sesssessssse s 177
F 13-7 SRA BT BT ATER ADCX_DATA ..oooeereevseeseetsssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 177
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22 13-8 REBIE 271775 ADCR_DATS coovoeessessssssssssssssssssssssssssssesssssssssssesssssssssssssssssssesssessssssssssssssssssses 177
22 13-9 TREHIIE ZFTT 22 ADCR_DATS .coorseesessessesssosssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 178
22 13-10 SRR 2T 1725 ADCX_DATT coroeesessessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 178
22 1311 TAEEE 27725 ADCR_DATS.c.oooeseeeseeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssessssssssssses 179
22 13-12 TR T 1725 ADCX_DATO comseesesseessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 179
22 13-13 FEEIE 2T 1725 ADCXDAT L0 cocoroeesseeeseesseesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 179
2 1314 TREEE T TEEE ADCR_DAT LT cooorooeseveseessssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 180
22 13-15 TFEEIE 2T TT25 ADCXDATLZ coooroesseesseessenssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssoes 180
22 13-16 SPREEHE BT 28 ADCK_DAT L3 conoeeeseessesessessssssssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 180
2 13-17 TR 1725 ADCR_DAT 14 cocoroeeseesesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 181
22 13-18 STREEE BT 28 ADCK_DATLS cooreesseeesseesessessssssssssssssssssssssssssssssssssssssssessssssssssssssesssssssssssssssssses 181
22 13-19 IEHH(E 2SR IR T TS ADCK_PCHNO coooseeeeseessseessssessssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 182
¢ 13-20 IEIH SR ZTAT IR ADCX_PCHN Luuuooroseoeesseeesssssessssssssssssssssssssssssessssssssssssssssssssssssssssssessssssssssse 182
22 13-21 IE (S SRYEZF T ADCK_PCHNZ.coooseeeeseessssessssessssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 183
22 13-22 IE(E 2SR YR ZT 72 ADCK_PCHN3..c.ooseoeseesessessssessssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssses 183
2 13-23 FUE(E S-S IEZTAT2E ADCKINCHNO ccoroeoseesseeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 184
22 13-24 (SRR YEZF TS ADCKINCHNT covreeeeseesessessssessssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssses 184
22 13-25 (SRS IEZF T ADCKINCHNZ coooseeeeseeessseesssessssssssssssssssssssssssssssssessssesssssssssesssssssssssssssssses 184
2 13-26 FUHE(E S SIEZTATIE ADCKINCHNS coooseesseesseeessessssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssses 185
22 1327 ADC B2 TEUB SN corersseersssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssessssesssssssssesssssssssssssssssses 185
22 13-28 SR IEEU T 1728 ADCK_CHNT cooeosseeesscesessessssssssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 188
2 13-29 BIZEIEIE 21T 2L ADCK_GAIN coooorseeoeseeeessesessessssssssssssssssssssessssessssesssssssssessssssssessssessssessssessssesssses 188
22 13-30 FEUTE ZF 1728 ADCK_CFG oovsieosseessessssessssessssssssssssssssesssssssssssssssssssssssessssesssssssssssssssssssssssssssses 189
22 13-31 SEREMI AR T ZF 1722 ADCK_TRIG oovseeesseevessessssesssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 191
22 13-32 BRI R ZETT 25 ADCR_SWT eorseerssesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 192
22 13-33 0 418 25 BT B Z 1T 2% ADCX_DCO covveoveeeseseessssessssssssssssssssssssssssssssssessssesssssssssesssssssssssssssssses 194
22 13-34 0 F4 18 251 25 K5 1E ZF 1T 2% ADCKLAMCO weovoeeeeeeessessssesssssssssssssssssssssssssessssessssssssssssssessssssssssssses 194
22 13-35 1 R41 25 BT T 27T 7% ADCX_DC T covveeveseesssseesssssssssssssssssssessssssssssssssessssessssssssessssesssssssssesssses 195
22 13-36 1 F41E 25 25 K5 TE ZF 1T 2% ADCKLAMCT weoveseeeeseeesseessssesssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 195
22 13-37 T H HE ZE 7775 ADCX_IE omomseorsssesssssssssssssssssssssssssssssssesssssssesssesssesssssssesssesssesssssssssssesssssssessses 195
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22 13-38 BT ZF IS ADCX_IF cooseveesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessses 196
T2 13-39 HIH ZFAFEE 0 ADCX_THO cooeooeseeeeeeeesesssssessssssssssssssssssssssssessssessssessssssssssssssssssessssessssessssessssesssses 197
2 13-40 W5 T REZTFAFRE 0 ADCX_ GENO ooooseeeceeeeessessssssssssssssssssssssssssssssssssssssssssssssssssssssessssessssessssesssses 197
22 13-41 [FHZEFERS 1 ADCX_ TH cooooosseseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 198
2 13-42 W T REZFAFRE 0 ADCX_ GENT cooooseecoeeeessesssssessssssssssssssssssssssssssssssssssssssssssssssssessssessssessssesssses 198
F2 13-43 ADC SRAEAIIZABITX, coovreereeeessssessssssesssssssssssssssesssssssssssssssesssssssessssbsssssssssss s s s sssssssssssssssssssassesssssssssssssassnseses 200
F 14-1 it B3 IEAZIRAD TAEAE IR corseeesevessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 208
F 14-2 FRRDERFF S I TAEAET eooreesessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 209
F 14-3 i35 CCW/CW SIUBKIH TAERE IR oooeeeeeeeeeseseeseesssssesssssssssssssssssessssssssesssssssssssssssessssssssesssssssessssssseeas 209
2 144 TIMET0 ZFFEFHIIE S} eosrressseessssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssesssssssssesssssssssssssessses 210
T2 145 TIMETT 25 F BEHIHE ZM I cooeeeeeereesssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssesssss 211
T2 14-6 TIMET2 2T BEHIHE ZM I cooeeeeeseessssssssssssessssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssessssssssssesssssssssssesssss 211
2 14-7 TIMET3 ZFFEFHIHE SM I esvvressseessssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssessssessssessssssssssssesssses 211
T2 14-8 TIMET4 25T BEHIHE ST cooeeeeeseesssssssssessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssesssssssssssesssss 211
2 149 QEPO Z5 17 FRHIHE AN TIT cosereeveesessseessssssssesssssssessssssssesssssssessssssssessssssssesssssssessssssssssssssssessssssssesssssssessssssserss 212
T2 14-10 QEPT ZFfF A HIHE AP TI cooseeseeeseessssssssssssessssssssssssessssssssssssessssssssssssssssssssssssssesssssssssssssssssssssssssessssssssssssesssss 212
2 14-11 QEP2 ZF 17 BEHIHE AL covoveeseeeeesessessssssssssessesssssssssssssssesssssssssssssssssesssssssssssssssssssssssessssssssessssssessssssseens 212
2 14-12 QEP2 ZF 17 BEHIHE AL coveveeseeeesessessssssssssessssssssssssssssssesssssssssssssssssessssssssssssssssssssssssssssssssessssssessssssssess 212
22 14-13 Timer0 il B 27 7725 UTIMERO_CEG coovvovvesssscsssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssesssses 213
2 14-14 Timer0 [ JFRZF 1758 UTIMERO_TH ooooooeevesseessssessssssssssssssesssssssssesssssssssssssssssssssssessssessssessssesssses 215
2 14-15 Timer0 FAT27 1758 UTIMERO_CNT cooovoeeeeseeecsssessssssssssssssessssessssessssssssssssssesssessssessssessssessssesssses 216
2 14-16 Timer0 1HiE 0 HEHHFRZ1Z 5 UTIMERO_CMPO ...ovvoosoevvesssssssssssssssssssssssssssssssssssssssssssssssssssns 216
¢ 14-17 Timer0 Bl 1 LA T2 1758 UTIMERO_CMPL.ooooeoeeeeeeesesssssssssesssssssssssssssssssssssessssesssnes 217
¢ 14-18 Timer0 AP AT 27 1758 UTIMERO_EV T uoonoeeeeseoessssesssssssssssssssssssssssssssssssssessssessssessssesssses 217
22 14-19 Timer0 JE I 277728 UTIMERO_FLT wooocvvcoevecsssesssssssssessssssssssssssssssssssssssssssssssssssssssssssssesssses 218
¢ 14-20 Timer0 FHiH AEZF (7% UTIMERO_IE u.oooeoooseeessssesssssssssessssessssesssssssssessssssssssssssssssessssessssesssses 219
22 14-21 Timer0 HF R ZFAFRE UTIMERO_IF oo eesecsssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnees 219
22 14-22 Timerl Bl B 27 7788 UTIMERL_CEG covvoovvcssevcsssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssses 220
22 14-23 Timer1 [ JFRZF 1758 UTIMERL_TH ooocoooeoesesesssessssssssssssssesssssssssesssssssssesssssssssssssessssessssessssesssses 223
22 14-24 Timer1 A2 172E UTIMERL_CNT oovooovvcssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 223
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¢ 14-25 Timer1 188 0 HHHHFRZFAZ 2 UTIMERT_CMPO .coooocsevvesssnsssssssssssssssssssssssssssssssssssssssssssssssssns 223
% 14-26 Timer1 iHiE 1 IR ZFAF 2L UTIMERL_CMPT coooovoeeeeseeeesssesessssssssssssssssssssssssesssssessssssssssee 224
¢ 14-27 Timer1 AR 21798 UTIMERTL_EVT cooeooooseeeeessssssssssssssssesssssssssssssssssssssssssssssssssssssssssee 224
¢ 14-28 Timer1 JEIEFHI 27 1728 UTIMERI_FLT woovvooeveceseeeeesssseesssssssssssssssssessssssssssssssssssssssssssssssessssssssssse 225
7€ 14-29 Timerl F K {H AEZFATERE UTIMERIL_IE . eceecsssessssss st ssssssssssss st sssssssssssssssssssssassssssssssssssssens 226
% 14-30 Timerl AT 27728 UTIMERI_IF coooooooooesesecessesssssssssssssssssssssssssesssssssssssssssssssssssssessssssssssssesssss 226
¢ 14-31 Timer2 il B 27 (728 UTIMERZ_CFG cvvvooevvcessseessssssssssssssssssssssssssssssessssssssssssssssssssssssesssssessssssssssse 227
¢ 14-32 Timer2 [ TR ZF 1728 UTIMERZ_TH coooeovoseevessseesssssessssssssssssesssssssssssesssssssssssssssssssssssssssssssssssssssssee 230
¢ 14-33 Timer2 102 f72E UTIMERZ_CNT ooovoseovesseeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 230
¢ 14-34 Timer2 JHiE 0 HEHH IR ZFF 2 UTIMERZ_CMPO ...cooooeeeeessvessssesessssssssssssssssssesssssssssssessssssssssee 230
¢ 14-35 Timer2 iHiE 1 IR ZFAF 2L UTIMERZ_CMP1 cooovoseeecsseeesssesesssssssssssssssssssssssssssssssssssssssssee 231
% 14-36 Timer2 AMBEE 5 21798 UTIMERZ_EVT coeooosseeesesssessssssssssssessssssssssssssssssssssssssssssessssssssssee 232
¢ 14-37 Timer2 JEEF 1 27 1728 UTIMERZ_FLT woovooevoceseveessssssesssssssssssssssssessssssssssssssssssssssssssssssesssssessssee 232
¢ 14-38 Timer2 HHH{H HEZF 172% UTIMERZ_IE . ccommeoeossseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 233
¢ 14-39 Timer2 HHIFRE R 2 172E UTIMERZ_IF oocovoseeeessseeessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 234
¢ 14-40 Timer3 Jil B 27 (728 UTIMERB_CFG covvvosoevvessseessssesssssssssssssssssssessssssssssssssssssssssssssssssssssssessssssssssee 234
% 14-41 Timer3 [ JFEZF 7L UTIMERB_TH cooooovoseevessseessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssee 237
% 14-42 Timer3 1 EUZF 7L UTIMERB_CNT cocoooseovesseesssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssee 237
¢ 14-43 Timer3 JHIE 0 HEHH IR ZFF 2L UTIMERS_CMPO cooooseeeeessveesssesesssssssssssssssssssssssssssssssssssssssssee 238
% 14-44 Timer3 1538 1 HEHHIRZFF 2L UTIMERS_CMP1 coocovoeeeesesessssesessssssssssssssssssssssssssssssessssssssssee 238
% 14-45 Timer3 AMBEE {51 251558 UTIMERB_EVT cooeooossceesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 239
¢ 14-46 Timer3 JEPE 1 27 17 2% UTIMERB_FLT woovooevoceseveesssssessssssssssssssssssessssssssssssssssssesssssssssssessssssssssee 240
% 14-47 Timer3 HHH{HHEZF172E UTIMERB_IE.ccomceeoseeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssee 240
22 14-48 Timer3 R ZFAFRE UTIMERS_IF oouueceeeesesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnees 241
¢ 14-49 Timer4 il B 27 (728 UTIMERA_CFG ovvvvoeovessseeesssssessssssesssssesssssssssssesssssssssssssssssssssssssssssssssssssssssee 241
% 14-50 Timer4 | JFRZF 7L UTIMERA_TH ooccovoseeresseeessssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 244
% 14-51 Timer4 1025 172E UTIMERA_CNT coovoiceresseesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 244
2 14-52 Timer4 J3E 0 AT A2 175 UTIMERA_CMPO ..oocoooeoeoeeeeeeesseesssssssesssesssssssssssssssesssessssssoes 245
% 14-53 Timer4 1538 1 HAHHERZFE 2L UTIMERA_CMP1 cooreseeeesseessssesssssssssssssssssssssssssssssssssssssssssssen 245
¢ 14-54 Timerd SR FIETE 27728 UTIMERA_EVT . cooooooooeeecssseessssssssssssssssssssssssssssssssssssssssssessssssssssse 246
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22 14-55Timer4 JE A HI 2 1775 UTIMERA_FLT .oooooovcsvesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 246
72 14-56 Timer4 F1HiHAEZF 1728 UTIMERA_IE ....ooooooeeecssoessssssssssssssssssssssssssssssssssssssssssssssssessssessssesssses 247
22 14-57 Timer4 T2 A72E UTIMERA_IF co.oooeecoeeecseeesssssesssessssssssssssssssssssssssssssssssssssssessssessssesssses 248
22 14-58 QEPO B 27 1775 QEPO_CEG covvvvsvrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssessses 248
72 14-59 QEPO HAL] TR ZF 7S QEPO_TH weoovoeeecseeeesseessssessssssssssssssesssssssssssssssssssesssssssssssssessssessssessssesssses 249
72 14-60 QEPO HAUE ZF 1725 QEPO_CNT ooeooseeeceeeeessssssssessssssssssssssesssssssssesssssssssssssssssssssssessssessssessssesssses 250
2 14-61 QEPO FIMHHH BEZFAZ S QEPOLIE cooovosvvcssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 250
 14-62 QEPO HI W FE i 217 2% QEPO_IF woovveeeeeesssseeessessssssssessessssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssesssss 250
72 14-63 QEP1 T E 271728 QEPL_CFG coveoooeeeoeesssssesssssssssssssssssssssssessssessssesssssssssssssssssssssssessssessssessssesssses 251
22 14-64 QEP1 AU T ZFAERE QEPI_TH cooooceecssvessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 252
72 14-65 QEP1 HAUE ZF 1728 QEPI_CNT oooooseeceeeeessesesssessssssssssssssesssssssssesssssssssesssssssssssssessssessssessssesssses 252
72 14-66 QEP1 M BEZF 1758 QEPIIE coooorseecseeeessessssssssssssssssssssesssssssssessssssssssssssesssessssessssessssessssesssses 253
Z 14-67 QEPT HIW A FE AR 21T E QEPIIF coeeveeeeessssseesseessssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssesssss 253
72 14-68 QEP2 T B 27 1728 QEP2_CFG covevroseeesseesssssesssssssssssssssssssssssessssessssesssssssssessssssssessssessssessssessssesssses 254
72 14-69 QEP2 T AU TR ZF 1758 QEP2_TH weoovoeeeseeeessessssssssssssssssssssssssssssssesssssssssesssssssssssssessssessssessssesssses 255
22 14-70 QEP2 HAUEHZF 1775 QEP2_CNT oooooseecsssessssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssesssses 255
2 14-71 QEP2 M1 BEZF 1758 QEPZ_IE cooooooeeceeeeessssssssssssssssssssssssssssessssessssssssssssssesssessssessssessssessssesssses 256
2 14-72 QEP2 AT AR ZF (7S QEPZ_IF cooeoooeecoeeeessssssssssssssssssssssssssssessssesssssssssesssssssssssssessssessssessssesssses 256
22 14-73 QEP3 TUE 21775 QEP3_CFG covvvvovrssssssssssessssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssseassses 257
2 14-74 QEP3 T AU TR 21758 QEP3_TH weooooeecseeeessesssssssssssssssssssssssssssssssssssssssssssssessssssssessssessssessssesssses 258
2 14-75 QEP3 HAUEZF 1728 QEP3_CNT ooooseeceeeeessessssssssssssssssssssssssssssssesssssssssesssssssssssssessssessssessssesssses 258
2 14-76 QEP3 HIW (i HE 2T AT S QEP3LIE covvveereesssssvessessssssssssssessssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssss 258
2 14-77 QEP3 IR 2 17 QEP3_IF cooooeoeecseeeesssssssssssssssssssssssesssssssssesssssssssessssssssessssessssessssessssesssses 259
S LT g VN B e e A L 262
22 15-2 HALL FER T E 257788 HALLX_CFG coossvvcsseesssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssesssses 262
% 15-3 HALL J5iJ1(Z 251758 HALLX_INFO cocooroeeeeseeesssssssssssssssssssesssssssssesssssssssesssssssssssssessssessssessssesssses 264
¢ 15-4 HALL 55 BB 271728 HALLX_WIDTH cooscevcseeessevessssessssesssssssssesssssssssessssssssssssssssssessssessssesssses 264
2 15-5 HALL #4028 | BRAE BT AFEE HALLX_TH eeeeeesetssessestsssssssssesssssssssssssssessssssssssssssssssssssssssssssnesssss 265
32 15-6 HALL F1 50251755 HALLX_CNT coeoroeeeseeessssessssssssssssssssssssssssessssessssesssssssssessssssssessssessssessssessssesssses 265
2 16-1 MCPWM FAIL [Z-5 731 covrressssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssses 269
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F 16-2 MCPWM 12028 B E S T T DL FE cerrereersresssssmmssssssssssssssssssssssssssssssssssssasssssssssesssssssssssssssessssssssssssssnasssss 278
2 16-3 MCPWM B BT FE AT I TR orerreresssssessssssssssssssesssssssssssssssesssssssssssssssssssssssesssssassssssssssesssssssssssssasssssstssssssssssnssesss 279
32 16-4 57 MCPWM_PRT {3 I ZF 1728 coorreessssesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssee 280
TR 16-5 T T BT T H BT AT BT crvsresssssssmsssssssmsssssasesssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssesss 281
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1.1

1.2

A E
TSR
RW B/, AT DA JX T .
RO s, B A REBUXLE T .
wo , B RS NIzre SEBUZ AL HIR [B BN
RW1C(Read and Write 1 to Clear) TJiE, 5 1 {FZ,
RS H/5 1, 50 B
FERG TR K

Fo32 fIBHE/ RS
716 AR/ RS .
FA 8 AR
X2 64 FIEHE

CRAM: Code RAM

4

ADC: Analog-Digital Converter, 55 5Hess

DAC: Digital-Analog Converter, %5 55Hegs

BGP: Bandgap, Pt

WDT: Watch dog, #&[ 15

LSI: Low Speed Internal Clock, H[l 32kHZ RC [ 4

HSI: High Speed Internal Clock, [l 12MHz RC 4}

HSE: High Speed External Clock, H[l 10~24MHz #5084 B 4
PLL: Phase Lock Loop Clock, R} 192MHz @itHEREEh, 5 HE RS

POR: Power-On Reset, HI EHE(:, S R LN ENEAFES

SR E

T

NVR: Non-Volatile Register, flash F1[X 5|7 main XI5 41— HefE i X
IAP (TE A gmfd) o IAP 2480T LAE A P R Tz tilgs 19 Flash P57 E Hidmfs .

ICP (fEZefwfe) : ICP ZAR AT LIMERRE LR I W ] A Al 6 JTAG Brisls SWD P
W E 28R X il 4 Y Flash 2174
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CW: Clock wise, JIfifs4t
CCW: Counter clock wise, s[4}

Option bytes: &I, RFAF Flash 1§ MCU il & 1y
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2 RGN

21 fEiR

LKS32MC45x 2% MCU J2& X L ALBK S @i MCU, fiil% 192MHz ARM Cortex-M4F %, LLK
FHE BN TR, 8 T O R A R R A AL B A o

2.2 M

o 192MHz 32 fsi. Cortex-M4F A%

o 8jHiE DMA

o 6uA {IRIIFEMRARAI

o -40~105°C T Vg TAEIR L]

o 2.3V~3.6V HLRJEMLH, WEBEEMAL LR LDO, R4S SRS SV ik
o #4510 Hegx 5V HT

o HIRUEF ALK IFRES

221

o 256kB Flash, #4257 1hEE

o 40kB RAM

222 e

o P 12MHz BRI RC I, AL RTINS 1%
o U 32KHz (THETHY, BHIEHRERIL MM

o AP PLL W2tk 192MHz

223  AME
o 3% UART
o 2% SPI
o 2PIIC

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’ 3
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o 3 16 i Timer , 2 & 32 {7 Timer, ZHHHHERAUTNFT PWM
o 2 /FIMLERIL A PWM A, & 308k 4 %0 /8 i PWM Hat, Sz a0 s
o 2% Hall 55L& M, SR, L4t
o REMFMSZAA T R A T

224 MR

o HEJK 3 i 14bit SAR ADC, 2Msps SRIEAFLHACR, 4 ADC A 16 ME5iEiE, Hik
{5 WEE R G S 5 EE R H HECE .

o Bk 6 i OPA, TIXE NS} PGA Fix

o N6 B

o  HEAN 2 i 12bit DAC Bbifedfids, 1EN NI A
o NE 1.2V 0.5% & H EELE]R

o NE 1 HRIFE LDO MTHLYE Il it

o EEAEEE. RS RC R

l(’ ©2020 MIBUHBERSALINETA HUE SR EVF RIS L 4
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23 RGHEE

STORAGE

ANALOG INTERFACE

SERIAL INTERFACE

CLOCK MANAGEMENT

POWER MANAGEMENT

TIMER & TRIGGER

K 2-1 LKS32MC45x RSHE K

I[‘ ©2020 WUALPERGGIEHTE BRI AREFRIAR 8
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3 HihtZ=|E

Bl L N AR D — R S AR i O B
TR i 54 R R A S o SEA AT B AV OLE F b T SR SIAE 1 5 25 P S A B
Skl 23 1]

Hi T RAM (3R BT 55 T FLASH, #F2% M FLASH 25 4% I E| CRAM %5 A A LU AR5 19
HGRFIAAT. 0T 5260 T Data RAM FR/INGRLH , LI SRAM FfE CRAM, FiI T4
HIBGE(THURT A BE

B it SYSREMAP % 77 g5 30T LU 4 FddbZsii), % %8 T4 SRAM s 51
FR.

0x0000_0000~0x1FFF_FFFF LAk Code RAM =5[H], LAMEREHIZE] RAM A f T4 i kst iz

OxFFFFFFFF
Vendor-specific memory  511MB
0xE0100000
0xEOOFFFFF
Private peripheral bus 1MB
0x43FFFFFF \ 0xE0000000
\ 0xDFFFFFFF
\
\
32MB Bit band alias \\
\ External device 1GB
\
\
0x42000000 \\
N 0xA0000000
\
0x400FFFFF \ 0x9FFFFFFF
. . \ X
IMB Bijt band region W\ \
0x40000000 AR
\ \\\ \\
N 1GB
Ox23FFFFFF \ o External RAM
(NARAWAY
Vo
Voo
\\\
. . \ \ 0x60000000
32MB Bit band alias \ *
\ 0x5FFFFFFF
\\ Peripheral 0.5GB
\
0x22000000 \ 0x40000000
N \\ 0x3FFFFFFF
0x200FFFFF O
1MB Bit band region SO SRAM 0.5GB
0x20000000 __ SO 0x20000000
0x1FFFFFFF
Code 0.5GB
0x00000000
[¥] 3-1 RISC CPU Memory Model

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’
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3.1 CODE B

HihZ3 875 : 0x0000_0000~0x1FFF_FFFF, ifjd RISC CPU ¥ 1/D Bus H [13/7[f] .

CODE B 3-%2614; AN Flash(On-chip Flash). } 4 Flash(Ext-Flash) A &z CRAM(Code RAM).

7 3-1 {7t X ki 23 ]

0x0003_FFFF

i 11 ik AR/
0x0000_0000
On-chip Flash 256kB

0x0100_0000

0x1000_9FFF

Ext-Flash =  16MB
0x01FF_FFFF x-rias O
0x0200_0000

- B
0xOFFF_FFFF RH
0x1000_4000
x = CRAM K 24kB

Ext-Flash i K374 16MB, LRI L] L/VT 16MB.

{H/Z On-chip Flash A1 Ext-Flash fUke 5 EEZARN, FIhe S Bk ERE b de b A = 1

BeSITT5

CRAM f K52 Fr 24kBo S BOABCA CRAM, H 2B 75 /7 éx SYS_REMAP SRt ik 7 i) e
Gt K SRAM {E2% CRAM it filo FERNESCAEAT, 7 A CRAM HfiA T YRR ZURs AR, A

S BRI, #5350 Code MRS DB IAA T

FEERNR, HTH BN CRAM, (KI5 SystemInit() 507 22145 SYS_REMAP S
e Huh 23 T, 2 JF_mainQ 2 (EHE A main()BECY 1156 RW/Z1 B BRI L LM flash

Hh¥% DIFE 7 2] CRAM HA,
Reset handler routine
Reset Handler PROC
EXPORT Reset_Handler
IMPORT main

IMPORT SystemInit

LDR RO, = imitial sp
MSR MSP, RO
ApplicationStart

LDR RO, =SystemInit
BLX RO
LDR RO, = main
BX ;
ENDP

[%] 3-2 Reset_Handler ZZ#)

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’
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3.2 RAM B

HohkZ3[E]YERE : 0x2000_0000~0x3FFF_FFFF, @i RISC CPU [1 S Bus H [13/711].

SRAM 143747 4 $h,
¢ 3-2 SRAM A/ INHIHTIE
KN | &
SRAMO | 16kB | Data RAM
SRAM1 | 8kB Data RAM/Code RAM
SRAM?2 | 8kB Data RAM/Code RAM
SRAM3 | 8kB Data RAM/Code RAM
7 3-3 SRAM fE AR HEZS R & T Y &
REMAP==0 | REMAP== REMAP==2 | REMAP==3
SRAMO | Data RAMO | Data RAMO | Data RAMO Data RAMO
SRAM1 | Data RAM1 | Data RAM1 Data RAM1 Code RAM2
SRAM?2 | Data RAM2 | DataRAM2 | Code RAM1 | Code RAM1
SRAM3 | Data RAM3 | Code RAMO | Code RAMO | Code RAMO

3.3 PERIPHERAL E

Hidik 25 [FIVEHEL: 0x4000_0000~0xSFFF_FFFF, it RISC CPU [y S Bus i [15[], 2 AAMK
P e it 23 ] o

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’ 8
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3.4  H#uhtZ3jH 0 (SYS_REMAP=0)

I-BUS

CORTEX-M4F
D-BUS

S-BUS

DMA

N

S1

S2

S3

M1

M2

M3

XLN™9HY

M4

M5

M6

I$/DS Flash
MO 1
Ext-Flash
|
[e———>
|

130-ysely

7/1/0L8vn
olds
/022
4IS
NVD

M7

~043WIL

T/0NMd
213402
oav
0ldo
T/01VH

K 3-3 F 42 (REMAP=0)
AU LA, S A0ENIRECE, A SRAM #f/2 Data RAM, J¢ Code RAM J Tl

2 3-4 REMAP=0 i} R4kt 25 (5] i

0x0000_0000 MO
M1

0x2000_0000
M2

M3
M4

M5
0x4000_0000
M6

0x6000_0000
M7

A AN PR GR: LR ZE Ak TAERBh /B AL XA/
CODE FLASH 0x0000_0000 | 0x0003_FFFF ] i\ 2k /T 256kB
EXT-FLASH | 0x0100_0000 | 0x01FF_FFFF ] i\ 2k /T 16MB
SRAMO 0x2000_0000 | 0x2000_3FFF ] i\ 2k /T 16kB
SRAM1 0x2000_4000 | 0x2000_5FFF l] i\ 2k / T 8kB
SRAM?2 0x2000_6000 | 0x2000_7FFF ] i\ 2k /T 8kB
RAM SRAM3 0x2000_8000 | 0x2000_9FFF l] i\ 2k / T 8kB
fRBY 0x2000_A000 | Ox21FF_FFFF
Bit band alias | 0x2200_0000 | O0x23FF_FFFF 32MB
fRBY 0x2400_0000 | Ox3FFF_FFFF
e 0x4000_0000 | 0x4000_03FF 1kB
e 0x4000_0400 | 0x4000_07FF 1kB
e 0x4000_0800 | 0x4000_0BFF 1kB
g 0x4000_0C00 | 0x4000_OFFF 1kB
5 0x4001_0000 | 0x4001_03FF 1kB
PERIP 5 0x4001_0400 | 0x4001_07FF 1kB
5 0x4001_0800 | 0x4001_0BFF 1kB
5 0x4001_0C00 | 0x4001_OFFF 1kB
12C0 0x4001_1000 | 0x4001_13FF SMET I 2 [0] /4 2 A2 [0] 1kB
12C1 0x4001_1400 | 0x4001_17FF | AMYI T[] /402 60[1] 1kB
HALLO 0x4001_1800 | 0x4001_1BFF | AM&[ 450 80[2] /8 (1[2] 1kB
HALL1 0x4001_1C00 | 0x4001_1FFF G TR IN Bh 3] /82 2 3] 1kB

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’
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always
on

UARTO 0x4001_2000 | 0x4001_23FF SN I i [4] /42 A [4] 1kB
UART1 0x4001_2400 | 0x4001_27FF SR ISR [5] /4 2 AL [5] 1kB
UART2 0x4001_2800 | 0x4001_2BFF | AMEI{zAT[6]/4E ([6] 1kB
554 0x4001_2C00 | 0x4001_2FFF 1kB
CMP 0x4001_3000 | 0x4001_33FF | AMYIHzATH[8] /42 (i [8] 1kB
MCPWMO | 0x4001_3400 | 0x4001_37FF | AM&I ¥4 [9] /4K & Ar[9] 1kB
MCPWM1 | 0x4001_3800 | O0x4001_3BFF | AM&[ J#sH4h[10]/4E £7[10] 1kB
554 0x4001_3C00 | 0x4001_3FFF 1kB
TIMERO 0x4001_4000 | 0x4001_40FF | AM&E[ 45 #h[12]/8E (r[12] 256B
TIMER1 0x4001_4100 | 0x4001_41FF | AM&E[ 45 #h[13]/8 2 (7[13] 256B
TIMER2 0x4001_4200 | 0x4001_42FF | AME[JixATap[14]/842 (0[14] 256B
TIMER3 0x4001_4300 | 0x4001_43FF | AM&[ JixAtap[15]/842 (7 [15] 256B
TIMER4 0x4001_4400 | 0x4001_44FF | AME[ JixATap[16]/842 (0[16] 256B
QEPO 0x4001_4500 | 0x4001_45FF | AM&[ JiEAEp[17]/82 (0[17] 256B
QEP1 0x4001_4600 | 0x4001_46FF | A#MA[ J#xHf#h[18]/% 2 (7[18] 256B
QEP2 0x4001_4700 | 0x4001_47FF | AN J#xH#h[19]/ 2 (7[19] 256B
QEP3 0x4001_4800 | 0x4001_48FF | #MA[ J#xH#h[20]/%Z (2[20] 256B
{554 0x4001_4900 | 0x4001_63FF
GPIO 0x4001_6400 | 0x4001_67FF | #MA[ J#xH#h[22]/# 2 (r[22] 1kB
CRC 0x4001_6800 | 0x4001_6BFF | M| J#xHf#h[23]/# 2 (7[23] 1kB
CORDIC 0x4001_6C00 | 0x4001_6FFF | AN&E[ JixHf#h[24]/8E ([24] 1kB
FMAC 0x4001_7000 | 0x4001_77FF | AM&[JixHtap[25]/80 (0 [25] 2kB
ADCO 0x4001_7800 | 0x4001_7BFF ACLK/#5 fv7[26] 1kB
ADC1 0x4001_7C00 | 0x4001_7FFF ACLK/ %8 {7 [27] 1kB
ADC2 0x4001_8000 | 0x4001_83FF ACLK/#5 {7[28] 1kB
fRBY 0x4001_8400 | 0x4001_87FF 1kB
CAN 0x4001_8800 | 0x4001_8BFF ] e/ B E L[ 29] 1kB
{554 0x4001_8C00 | 0x4001_8FFF 1kB
AFE 0x4001_9000 | 0x4001_93FF 1kB
{554 0x4001_9400 | 0x4001_97FF 1kB
SYS 0x4001_9800 | 0x4001_9BFF l] i\ 2k / T 1kB
DMA 0x4001_9C00 | 0x4001_9FFF [ 2/ 70 1kB
FLSCR 0x4001_A000 | 0x4001_A3FF ] A2k /TG 1kB
-84 0x4001_A400 | 0x4001_A7FF 1kB
SPIO 0x4001_A800 | 0x4001_ABFF | AN I 41[30]/4kE 17[30] 1kB
SPI1 0x4001_ACO0 | O0x4001_AFFF | AM&[ 58 [31]/8 2 (7[31] 1kB
EXT_FLSCR | 0x4001_B000 | 0x4001_B3FF 1kB
WWDG 0x4001_B400 | 0x4001_B7FF 1kB
BRAM 0x4001_B800 | 0x4001_B87F 128B
AONCR 0x4001_B880 | 0x4001_B8BF 64B
IWDG 0x4001_B8CO | 0x4001_B8FF 64B
TR

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’
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Bit band alias

0x4200_0000

0x43FF_FFFF

32MB

3.5 H#uhkZ3jE 1 (SYS_REMAP=1)

CORTEX-M4F

1-BUS

D-BUS

S-BUS

DMA

S0

S1

S2

s3

MO 1

M1
M2

M3

XLA gHY

il

Me

M4 8kB SRAM2

MS‘—F: |

15/DS Flash

Ext-Flash

8kB CRAM

16kBSRAMO

8kB SRAM1

M7

¥ 8kB SRAM3 Wi -4y CRAM fii ], H4x SRAMO/1/2 {5 f{F Data RAM,

RAM #t 32KkB,

P~0J8WIL

4] 3-4 $4 4558 (REMAP=1)

20av

% 3-5 REMAP=1 [} R4 #bhik 23 [5] 7 fic

0x0000_0000 MO
M1

0x2000_0000
M2

M3
M4

M5
0x4000_0000
Mé

0x6000_0000
M7

CRAM £t 8kB, Data

A AN PAR GR: LR ZE Ak TAERBh /RS AL XA/
FLASH 0x0000_0000 | 0x0003_FFFF A A2k /T 256kB
CODE -
EXT-FLASH | 0x0100_0000 | 0x01FF_FFFF ] i\ 2k /T 16MB
SRAMO 0x2000_0000 | 0x2000_3FFF l] i\ 2k / T 16kB
SRAM1 0x2000_4000 | 0x2000_5FFF ] i\ 2k /T 8kB
SRAM?2 0x2000_6000 | 0x2000_7FFF ] i\ 2k /T 8kB
RAM SRAM3 0x1000_8000 | 0x1000_9FFF ] 52/ 70 8kB
s 0x2000_A000 | O0x21FF_FFFF
Bit band alias | 0x2200_0000 | 0x23FF_FFFF 32MB
fRBH 0x2400_0000 | Ox3FFF_FFFF
PERIP 5 REMAP=0 K f{][A]

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’
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3.6 HuhlZ¥jE 2 (SYS_REMAP=2)

CORTEX-M4F

I-BUS

D-BUS

S-BUS

DMA

N

S1

S2

S3

I$/DS Flash
Mo 1
Ext-Flash
M1 16kB CRAM
M2 8kB SRAMO
>
T
@ M3 8kB SRAM1
z s
= ImTTTTT T ] »n ] a
e I . Sl |13||8]|7] |2
- [y
ITTTT T S
M5 —
_______ |
M6
M7 o bS] e
3 = 8 > @ >
o] < = o h) =
Q S Q o o (S
N iy o =

4] 3-5 34455 (REMAP=2)
% 8kB 1 SRAM3/SRAM2 43 5l A7 CRAMO/1 {4 , H 4> SRAMO/1 {5 {F Data RAM., CRAM
1t 16kB, Data RAM 1t 16kB,

# 3-6 REMAP=2 [y %G ikl 25 R] 97 i

0x0000_0000 MO
M1

0x2000_0000
M2

M3
M4

M5
0x4000_0000
M6

0x6000_0000
M7

A AN PR GR: LR ZE Ak TAERBh /B AL XA/
CODE FLASH 0x0000_0000 | 0x0003_FFFF ] i\ 2k /T 256kB
EXT-FLASH | 0x0100_0000 | 0x01FF_FFFF ] i\ 2k /T 16MB
SRAMO 0x2000_0000 | 0x2000_3FFF ] i\ 2k /T 16kB
SRAM1 0x2000_4000 | 0x2000_5FFF l] i\ 2k / T 8kB
SRAM?2 0x1000_6000 | 0x1000_7FFF IH] s/ 70 8kB
RAM SRAM3 0x1000_8000 | 0x1000_9FFF ] 52/ 70 8kB
fRBY 0x2000_A000 | Ox21FF_FFFF
Bit band alias | 0x2200_0000 | O0x23FF_FFFF 32MB
fRBY 0x2400_0000 | Ox3FFF_FFFF
PERIP 5 REMAP=0 K]

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’
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3.7 H#uhtZ3jE 3 (SYS_REMAP=3)

I-BUS

CORTEX-M4F
D-BUS

S-BUS

DMA

N

S1

S2

S3

I$/DS Flash
Mo 1
Ext-Flash
M1 24kB CRAM
M2 8kB SRAMO
>
= .
| M3 <—>| |
s | = S
= ImTTTTT T ] »n ] a
e I . Sl |13||8]|7] |2
- [y
ITTTT T S
M5 —
_______ |
M6
M7 o bS] e
3 = 8 > o} >
o] < = o h) =
=) o =} o o o
é = [g] [y

/%] 3-6 1424 (REMAP=3)
¥ 8KB [fJ SRAM3/2/1 435§~ CRAMO/1/2 {#fH], .4 SRAMO {/}f|/£ Data RAM. CRAM
4t 24kB, Data RAM it 8kB.

2 3-7 REMAP=1 i} R4kt 25 (5] 4) Hid

0x0000_0000 MO
M1

0x2000_0000
M2

M3
M4

M5
0x4000_0000
M6

0x6000_0000
M7

A AN PR GR: LR ZE Ak TAERBh /B AL XA/
CODE FLASH 0x0000_0000 | 0x0003_FFFF ] i\ 2k /T 256kB
EXT-FLASH | 0x0100_0000 | 0x01FF_FFFF ] i\ 2k /T 16MB
SRAMO 0x2000_0000 | 0x2000_3FFF ] i\ 2k /T 16kB
SRAM1 0x1000_4000 | 0x1000_5FFF ] 52/ 70 8kB
SRAM?2 0x1000_6000 | 0x1000_7FFF IH] s/ 70 8kB
RAM SRAM3 0x1000_8000 | 0x1000_9FFF ] 52/ 70 8kB
fRBY 0x2000_A000 | Ox21FF_FFFF
Bit band alias | 0x2200_0000 | O0x23FF_FFFF 32MB
fRBY 0x2400_0000 | Ox3FFF_FFFF
PERIP 5 REMAP=0 K]

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’
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4 i

RE TG AT CPU AR, Hrhirsf A 4mt, A CPU RS ERFIT, 4R
DLICBE PR BE A TR 55 PR

FRARZHITLASY, LKS32MC45x RN R IAT 38 Az rh i & rhir ey e 20 S04 8bit

I 256 P SEZ(0~255) il it gnfRidss . PRI E WBUEMA SR I8, X TIERSH
Wr, 0 (L F B AL NMI R AN AT BT, % B2 SRAM #3645 #1424 SYS_.MEM_CFG.PCK_EN
4 1 H SYS_MEM_CFG.PCK_ERR 4 1 B &A= A0 B h b o

3 4-1 TRl 5 A
Hhi S 10 Hihk FhTS i ot

-14 NMI 0x00000008

-13 HardFault 0x0000000C

-12 0x00000010

-11 0x00000014

-10 0x00000018

-9 e 0x0000001C

-8 0x00000020

-7 0x00000024

-6 0x00000028

-5 SvCall 0x0000002C

-4 0x00000030

-3 IRH 0x00000034

-2 PendSV 0x00000038

-1 SysTick 0x0000003C

0 12C0 0x00000040 20 TIMER3 0x00000090
1 12C1 0x00000044 | 21 TIMER4 0x00000094
2 HALLO 0x00000048 22 QEPO 0x00000098
3 HALL1 0x0000004C | 23 QEP1 0x0000009C
4 UARTO 0x00000050 24 QEP2 0x000000A0
5 UART1 0x00000054 | 25 QEP3 0x000000A4
6 UART?2 0x00000058 26 GPIO(EXTI) 0x000000A8
7 CMPO 0x0000005C | 27 ADCO 0x000000AC
8 CMP1 0x00000060 28 ADC1 0x000000B0
9 CMP2 0x00000064 | 29 ADC2 0x000000B4
10 CMP3 0x00000068 30 CAN 0x000000B8
11 CMP4 0x0000006C | 31 SPIO 0x000000BC
12 CMP5 0x00000070 32 SPI1 0x000000C0
13 MCPWMO_IRQO 0x00000074 | 33 WWDG 0x000000C4
14 MCPWMO_IRQ1 0x00000078 34 DMA 0x000000C8
15 MCPWM1_IRQO 0x0000007C | 35 WAKEUP 0x000000CC
16 MCPWM1_IRQ1 0x00000080 36 | PWRDN(HLJEFEESE) | 0x000000D0

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’
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17

TIMERO 0x00000084 37 FMAC 0x000000D4
18 TIMER1 0x00000088 38 SwW 0x000000D8
19 TIMER2 0x0000008C

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’
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5 DB
5.1 fik
B £ 6 LU f8:
> i 3 14BIT SAR ADC, THES 2MHz, 431 ADC % 16 (5T, FLIESHS

C[H

YA S-S E T H R -

P 6 BRI g, Wi E N PGA Fi
TR 6 BELLERS, W E IR AR

SR 2 1 12BIT HUbftdieds

PN B+ 2°CHR S AL S

> NE S B

BB B ER R DA SR Zi 7y (B s Ui LR SR 27 A 2R")
WNEFTR

YV V VYV V¥V

l(’ ©2020 MIBUHBERSALINETA HUE SR EVF RIS L 16
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- Temp
Analog Domain BoP |
) ofafafd ADCx_SELN<4:0>

TMPPDN &'V ¢

a2

ZE

ADCx_SELP<4:0> e

i

w

o I

ADCx_CHx

GAIN_SHAX

ADCx_CHx

RES_OPAXx<1:0>

OPAXPDN

JTTTTTTTTTTTTTTITTT

LU

OPAX_IP j:
OPAX_IN
A
S
3
v
4
vss gz
o B
5 3
g8 DACx_OUTEN
[a¥N=) X_
DAC_BUF $
DACX DACX_OUT
4
CMPx_SELP<2:0>
OPA3_OUT
R OPA4_OUT | o n
o OPA5_OUT BUFFER >—————————1() OPA1_OUT
CMPX_IPO~4 —] ;
_ 1 OPA_OUTL_EN<2:0>
OPAO_OUT
OPALOUT | 1 N
CMPX_IN OPA2_OUT BUFFER > 1 oPA0_OUT
CMPX_SELN<1:0> OPA_OUTO_EN<2:0>
Yy
. . RCLTRIM<3:0>
Power System Digital Domain Clock Resource
LSI RCL
[« (32kHz)
ARCLILSEL<L:0> 5
<0.9? . | 2
LPOR o <
LDOI2TRIM<2:0> ‘ CAN ‘ ‘ svs «JAPC  Clock | g PLL z .
gating E &
2424
LDO12 MCPWMO/1
CPWMO - RCH
DSP (12MH2)
PLLSR_SEL
é\z SPI/CO/L
-V
Q2 g <1.8? - -
% £ g HPOR UART 01112 XTALPDN
1= Cortex-M4F
| Power TIMER 0/1/2/3/4/5 - XTAL
AVDD (=t Detect | il osc
—

0SC_IN  0SC_ouT

4] 5-1 AEFDL LI T RERE I
511 HEEHERS

PRI AR Sty LDO12 i, IR (PVD)  EFE/ i itk (POR) 4.

S A i 3.3V AR, LATTAE R SN AR RS o R A ERER Il LDO12 25 N BRI A
Uy Al PLL BRI 1.2V R

¥

LDO _EHUR EBIFFR, JodkPFRLE, (L LDO 4 iR T O SE S

l(’ ©2020 URUHBERS QRS U SRV A 17
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LPOR #ii il LDO12 [, £ LDO12 HEALT 0.9V B (fian EHZA), sl |
NECT R (5 5 LLB S 8 7 FL AR~ A o

HPOR #be il AVDD fYFEE, £ AVDD FUEART 1.8V B (Flin B2, sy ,
BT LS PR A5 5 LA S B L AR R R o

PVD bt 3.3V A MRS TR, MG TR, MR (R (&5 LI
MCU . Hifrfie e ) {E A 3L 27 (7 ¢ PYDSEL[1:013% & 0 AN A Y FL T o PVD i n] i 152 % PDT_PD=1
Kbl RAKFEROR, REFERFIRE, Aar b 2.

PVDSEL[1:0]/ PD_PDT H{i5 ] il SYS_AFE REGB A5ifll il ¥ %5 {725 B

512 HHHERE

B 245G HE N ES 32kHz RC B 4h. P35 12MHz RC B 4f. PLL HEESZH Ak o

32kHz RC i LSI SEEHF RGN AYH [ VAR LA G A5 5985 . 12MHz RC P gim] {2
MCU R #pfdi i, MCU i r] A PLL B4, PLL sl #2244 192MHz Hy 4.

32kHz f{] 12MHz RC H 445 45 Hi ) 13 1, 32kHz RC A4 E-40~105°C3E H] A Bk 2 2k £50%
12MHz RC B #hfE 32 15 3 31 BB A RS i £1%

S ) AT R Ed R IE

12MHz RC i #il i 33 E RCHPD="0YTH (BRIMTIF, 5 1 5CH]) , RC HPpAR 2 BGP HE Tt fE
TR PR AR F AN R, AT RC I3 25505 BGP A58k (BGPPD="0") o {7 LHEYER
YARASS, 12MHz RC 571 BGP BEBARZ T RY. 32kHz RC HFHIRZITIH, ANRESCH] .

PLL %t 12MHz RC Ff#h g1 T(547, 45 MCU. ADC ZERSHRiR At 5 5 A TAER 4P . MCU F1 PWM
FEH A e =l 192MHz, ADC fibif s 4 32MHz, i3 27 7% ADCCLKSEL[1:0] R % & [
() ADC TAES=,

PLL jliid 3% & PLLPDN="U$TJF (BRINKM], 8 19T7F) , JF/H PLL R T, FIFEFRT TS
BGP #bt. JT/H PLL 5, PLL %% 8us AYFSE R Rk A E R # o SR ERAYERARAS T, RCH
2] BGP SRR ZTT Y, {5 PLL BRI, BRI S .

ADCCLKSEL<1:0>115t i I, SYS_ AFE REG3 ASLI ¥ 2 {7 ¢ 3

BGPPD/RCHPD/PLLPDN f¢J35i B i, SYS_AFE_REGA A4Vl B 27 ffes A

513  EWEREHKR

FEYEYR L % (BGP REF: Bandgap reference) ) ADC. DAC. RC H4f. PLL. /(& ikas. mB
KA HEECE AT FLASH $2 438 AT AR, (i F A — PRz i/, #F5 25T 5 BGP 2
H

SR EHEAEES T, BGP BRI . 81 E BGPPD =" 0 EMEIRF I, MR ZITT
J&, BGP F#%y 6us JAFIE. BGP fth FUEZ) 1.2V, K N+0.8%

SR AR D4 A E

l(’ ©2020 URUHBERS QRS U SRV A 18
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514  ADC &k

WSS 13 5,
515 IBHEHCKRE

oA EERR 6 B A\ BB (rail-to-rail) JEECARES, NEMEHE, ANHE | TR EE—
ANHEFE Ro 2550, Seis B Re:Ry (19 BHAE T a8 25 74 RES_OPAX[l-O]&E, PASEILAS R ARk
e

RES_OPAx<1:0>[{J1}i 8] i, SYS AFE_REGO H4DI i B 25 77 2% 0 A SYS AFE REG1 5Dl fir ¥ 2 {7 8

=

I ONNET ARSIz

Rz

[nside
chip
R, R, VOP
VIP C—N\V\ - il
VIN C—AN T°¢ -
Ry

Ro VON
MUX

R

other analog
channel signal __|

A 5-2 JERAHE A
PR Ro & Fr AMTRCEL R FERH,  FHAELM IS, S HITORAE E0N Re/(R1+Ro)

XFF MOS B R ECESRAFRI R, HT MOS MERMWT EESEINESSTHREE VAT HE
PRAEE, D9/ MRS R 5 TR T, > 20kQ B /MR L RH -

X P RAER A, % 100~2KQ RYSNERFERH . Co AME S8R FEZS, A1 RoJEI—Bir
RC JEP Ll - Ro AYFAAPHE AR Ro*Co IUTIEM AL AE » WIR(R 5 EMR AU INANTR BE. 8iF
FTH BRI IS CBARAIRIRARE) , ) Co ATEAAIT

OPAO0/1/2 W]ifid 1% OPAOUTO_EN<1:0>E4% 44 3 I e Py — 4y 15 51 ik BUFFER %
2 P31 AT S AIR ] , OPA3/4/5 nl it i E OPAOUT1_EN<1:0>164 4 3 B & hiY
— i (55 lid BUFFER 155 P46 ERITHEA TR ] (X% 53 WL datasheet Sf5 5 & A
W) o [N9F BUFFER f74E, fEIafRIEHR TARRGEN tr] DAG R — s 55 1k

OPAOUTO_EN<1:0>[115t 8] 1, SYS_AFE_REG2 AELlfil & 2 (7 as 2

OPAOUT1_EN<1:0>[{i}i I ', SYS_ AFE_REG2 Afblfii & 2 {158 2

SR BRIV, BORSHESRZ A HOKAS rliEd % B OPAXPDN=1 (x=0,1,2,3,4,5)

l(’ ©2020 MIBUHBERSALINETA HUE SR EVF RIS L 19




LKS32MC45x User Manual

19, FFRCRAR < 1T, 755 58T S BGP A,
OPAxPDN (#3508 i, SYS_AFE_REGY 4l il & 25 745 9

SE TN SO R A, RUBUARGEI —  ICRCRLS BB A AR, TR T
MOSFET HEJiiR FEAYSME Ha -

51.6 g

NE 6 B ASEHL (rail-to-rail) FeAGHs, HHCRS HBORE A it IRHFH IR T g (55 I
CIE 7=

oA 1 FEBE I n] a5 A7 IT_CMP &% 150nS/600nS. R L H L CMP_HYS X &
4 20mV/0mV,

LB IE P A (5 5 RIS 247 CMPx_SELP[2:0]1 CMPx_SELN[L:01 71
B (x=0/1/2/3/4/5, {RFEILEH 0/1/2/3/4/5) -

TV, DI HBCR SO AT HALLX MID {55, R HE#Ra IEH AS (TS CMPX_IP1/
CMPx_IP2/ CMPx_IP3 {5511, EMRiERTTA W NE 5-2. HAHFH R=8.2k W, EHHIFFRHA
B AE L E U A\ A5 518 8 HALLX MID 2 J5 42> 5, & WJF 5 &AL T W R 4. 24
CMPx_IP1/ CMPx_IP2/ CMPx_IP3 %l (1) 2 HALL {5/}, it HALL (%55 HALLx_MID {55
BEATHOERS, AIpRE S 2] HALL (551 IR

CMPx_IP1
R
HALLx_MID
o T
CMPx_IP2 CMPx_IP3

/& 5-2 HALLx_MID {3 &-

Febcanfaigh R, AILAEE CMP_DATA &7 driséih o

IT_CMP<1:0>[{Jii 8 i SYS_AFE_REG2 Ll & 25 (758 2

CMP_HYS [ HH W, SYS AFE REG4 A4l B Zi {72 4

CMPx_SELN<1:0>fi5iHH i, SYS AFE REG4 A54DI i B 35 (F-¢% 4 fi1 SYS_AFE REGS ASHDI B (%
5

l(’ ©2020 MIBUHBERSALINETA HUE SR EVF RIS L 20
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CMPx_SELP<2:0>[¢J3 0 I, SYS_AFE REGS ASiLlfit B 21 {72 5 F1 SYS_AFE REG6 AUl B 2i(F
=1 6

FLH B 1 IR A i HOIRAS B 0 CMP_DATA 4 B 25 772

SR EHIERIGET,  HEAEE S ORI o Heeas it 12 B CMPxPDN=1 (x=0,1,2,3,4,5)fT
I, IR, F2S5ITH BGP bk,

CMPxPDN 1158 I, SYS_AFE_REG9 AUl & 25 (788 9

51.7 RELRS
AR B LR, (E-40~85°CYERE RGN 2°Co 85~105°CYEHE AN 3°C.
DA R U ERIE , A INAR IR 22 5 R 2 R R i 22
SR B2 AR ERIE, RIEER AL flash info [X.
SR EHREVARET, \ERREGIRHUE R T RRRE AT, F25IT/H BGP ik,

L AR E 1 TMPPDN=1 4THf, FFREIRETEL) 2us, FILTERAE ADC a2
HI 2us F]FFo

L B E 5% 2 ADC2 [11HiE 14.
ADC #4531 2% ADC 7
TMPPDN {15t I, SYS_AFE_REGA Fifllfil B 25 7 e A

T £ A TR Y SR A0 T B -

Temp Sensor

115
95

75

55
y =-0.1398x + 342.57

# 35
T 15

-5
1500 1700 1900 2100
-25

2300

-45
ADJI i, MA(14Bit)
& 5-4 I BEAL AR I 2

P e X i DAy JSE A SR AR SE A5 5 Bt ) ADCAE, Y SO0 AR B AT AL AT o R, 41
I EESRICEAA G A frdy, FF33] ADC{HJS, K ADC fE1FEN X AL
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LKS32MC45x User Manual

y=-0.1398x+342.57
SRS Y ELRP A LG R )L

NAFHEPIAREL, a=-0.1398,b=342.57, XT AR, b REWIEZAFERT. )
B =R EARE, RENUE R AT M AR %L b 5 flash 1Y info [X, Hukhit>h 0x00000944. ffif
i, 28 b REUNIGIAR —fL (5 10) fFA info [X, /NEUSUR S8 AT IRAF o

R T [ PR, B a A2 flashinfo [, Hihk Y 0x00000940, (EAART, ¥ a RKL
INEUEATE AL (T 10000) 77 info X

SRR, R flash info B 7 HAEIH a/b R, FIFHSHIREIN ADC T4 F iR
PRI AR, BIATHHEEBE0Y TR, SR NBERAE. TN, TR a/b fefirem
NIRRT a RECREL 10000, b REIRLL 10,

TR, BRIHRAT, BT ADCAXFFEE. A HUR/AXFT, ADCRIHMER A 2 fija, Akt
HRA LR

51.8 DAC ik

R 2 1% 12bit DAC, i H (55 1 B K 2 rl i 27 /7 4 DACX_GAIN<1:0>3% B 4 1.2V/3V,
x=0,1 {3 DACO/1.

DACO RJjHid i & 77 /7 # DACO_OUTEN=1, °Kf DAC ¥ iliix % P3.4 i, DACL nl il i & w7
#r DAC1_OUTEN=1, ¥ DAC #iitiix % P47 5, w4Kzh>5kQ A5 EHLAT S0pF (1 fazdc il
7o HFLRERHY I, ASRER AL -

DAC fi K %0 1MHz.

A _EHAYBRRASS, DAC Btk /2 KA. DAC A3l % B DACXPDN =1 #TJF, JT /& DAC
Bz, #HESEITE BGP .

DAC [ N\ KT =225 1F 2% 4 SYS_AFE_DACx, 1 12BIT A%, (=272 0x000~0xFFF,
0x000 X by ZAALL T HH OV, OXFFF X Ly i e AR AU i A DACss , AN _ESCHTIAR, DACkHI{ERT H

DAC12B_FS ZF {7t T8 B o 43— H4155 5 (LSB) BT L MY 5 AR Ayl

=, % SYS_AFE_DAC [

DAC .
s x Din.

BOFAEA Din, AT 5 IR DAC it 5 ot

AR, DAC 7R 22 , kI 22 , DAC [H 5 i iR Ak - DAC i HH B A 5 y=ax+b.
x A SYS_AFE_DACx fEAfH (FEAB(EXVEF ) - a KH SYS_AFE_DACx AMC #ifids, b KH
SYS_AFE_DACx_DC. fifif-#4f SYS_AFE_DACx. SYS_AFE_DACx_AMC f{I SYS_AFE_DACx_DC {73/
MIMSRAFAR EJG I, 6% DACK #iA\u, fHi15 DACK feZfi H BB LS Y EAR ST
EXTNVAE. RS EH)E, BN 3V IR, A e mi, T flash info X,
BPTINEEAE N BT A o

DACO:

Hidik 0x00000860, 4 3V FEfK a 2%, Hihk 0x00000868, 4 3V HFEM b %,

Hihk 0x00000864, A 1.2V &=H2E1 a 2%k, ikl 0x0000086C, 4 1.2V HFR[A] b 24,
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DAC1:
Mtk 0x00000870, & 3V AE[] a 2%, Hutl 0x00000878, & 3V &AL b 2%,
Hihk 0x00000874, & 1.2V =421 a 2%k, H#ihl 0x0000087C, 4 1.2V HFE[A) b 244,

DAC frthRUBAME S, BR T Al LAA R 10 [ MERBEERERIAh, Jb rlld BoE af fran e 25
PIERRY 2 e i, AN BUAER RO ERHES 500 o PEIL R SR T

DACx_OUTEN H1 DACx_GAIN<1:0>{J#i ] Il SYS_AFE REG4 FillFi'H 27 f7 d 4

DACxPDN {1358 il SYS_AFE_REGA Rl 5 /75 A

52 FHfFee

52.1  #ihk4oED

Tl 25 74+ SYS_AFE_REGO ~ SYS_AFE_REGB, X} iihik"A 0x40019810 ~ 0x4001983C. ikt
0x40019820~0x4001983C [ 27 {7 a4 TR Y 77 (7o (Res) b &SI E N 0 G R B SHEE A H
0) o HAMZ AN Him A T8 T E

WL A A7 e St i 0x40019800,
% 5-1 AG il FF i

TR Twi% i B
SYS_AFE_INFO 0x04 NN IS e
SYS_AFE_DBGO 0x08 T A e
SYS_AFE_REGO 0x10 R E 25 (745 0
SYS_AFE_REG1 0x14 AR E 7 e 1
SYS_AFE_REG2 0x18 TR E 77 (4 2
SYS_AFE_REG3 0x1C TEARL & 27 A7 4% 3
SYS_AFE_REG4 0x20 AR E 4% 4
SYS_AFE_REG5 0x24 THARL & 27 745 5
SYS_AFE_REG6 0x28 TR 27 (74 6
SYS_AFE_REG9 0x34 AL B 27 7 4% 9
SYS_AFE_REGA 0x38 ML E 77 Fa% A
SYS_AFE_REGB 0x3C ML & 27 745 B

SYS_TMP_A 0x58 AL ks RECA
SYS_TMP_B 0x5C AL ks 2% B
SYS_AFE_DACO 0x60 DACO ¥ 7 FH a7 {748
SYS_AFE_DAC0_AMC 0x64 DACO 192575 1F 25 {7 28
SYS_AFE_DAC0_DC 0x68 DACO E{yifi B 75 (7w
SYS_AFE_DAC1 0x70 DAC1 ¥ 7 B2 {7 a8
SYS_AFE_DAC1_AMC 0x74 DAC1 #9257 1F 25 {7 28
SYS_AFE_DAC1_DC 0x78 DAC1 Byl E 7 7o
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5.2.2  SYS AFE_INFO ;i F /s B fae
Hohk: 0x4001_9804
S ALEARYE wafer fAANH]

% 5-2 R R B3 74 SYS_AFE_INFO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. Version
RO
Depends

(VA= RLATR i
[31:8] A
[7:4] PREA
[3:0] Version B AEE

5.2.3  SYS_AFE_DBGO &7

Hihk:0x4001_9808

A 1E:0x0
75 5-3 SYS_AFE_DBGO i 27 {758
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
:
RO
0
e HLAFR A
[31:8] S
[13] PWR_WEAK | A ARG T4t A W 0 A N A i
[12:0] S

PWR_WEAK Frs e 24 44 AL ARSI T4t AL M TN PR30 A B (B L, [RIFPRE ™ 2E CPU i
Wro fEALHIRE, B TEEEES. RGN R, TTERAER.

RN MERIES% 5.1.1 HIEHE RS,
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5.2.4  SYS_AFE_REGO EHIEBFFR0

Hihk: 0x4001.9810
SAfE: 0x0

2 5-4 L0 27 f74% 0 SYS_AFE_REGO

15 14 13 12 11 10 9 8 7 6 5 4 3 1
Res RES_OPA3 Res. RES_OPA2 Res. RES_OPA1 Res RES_OPAO
RW RW RwW RW RwW RW RwW RW
0 0 0 0 0 0 0 0

(AL (Y

[31:16]

AAEH

i

[15]

Reserved

R, AN 0

[14:12]

RES_OPA3

BT 3 St LR
000: 20k:10k
001: 40k:10k
010: 80k:10k
011:160k:10k
100: 320k:10k
101: 320k:5k

[11]

Reserved

R, AN 0

[10:8]

RES_OPA2

1878 2 [t
000: 20k:10k
001: 40k:10k
010: 80k:10k
011:160k:10k
100: 320k:10k
101: 320k:5k

[7]

Reserved

PREE, 0N 0

[6:4]

RES_OPA1

by s e
000: 20k:10k
001: 40k:10k
010: 80k:10k
011:160k:10k
100: 320k:10k
101: 320k:5k

[3]

Reserved

R, TN 0

l(’ ©2020 RIS ELEITAE HUE S ARGV BL
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E B0 St R
000: 20k:10k
001: 40k:10k
010: 80k:10k
011:160k:10k
100: 320k:10k
101: 320k:5k

[2:0] RES_OPAO

5.2.5 SYSAFE_REG1 R B AR 1

Hikk: 0x4001_9814
EAME: 0x0

% 5-5 WHUIC'E 27 /7 4% 1 SYS_AFE_REG1
15 14 13 12 11 10 9 8 7 6 5

1 0

XDIV XCSEL

RES_OPAS

RES_OPA4

RW RW

RW

RW

0

0

(ALY
[31:16]

(Y

A

i

[15:11]

Reserved

REE, 0N 0

[10]

XDIV

AR AR R LA 2
0 ff] 12MHz HhET A

1 24MHz /NS, [RIES 7525 SYS_AFE_REG4.XTRSEL[O]'& A 1

XCSEL

B R FEL A A
00: 9.19pF
01:10.77pF
10: 6.02pF
11:7.61pF

Reserved

REH, AN 0

[6:4]

RES_OPA5S

B 5 AT
000: 20k:10k
001: 40k:10k
010: 80k:10k
011:160k:10k
100: 320k:10k
101: 320k:5k

[3]

Reserved

REH, WA 0

[2:0]

RES_OPA4

1=l 4 FUst R

-[b ©2020 MIBUHBERSALINATA HUE SR LRI’
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000: 20k:10k
001: 40k:10k
010: 80k:10k
011:160k:10k
100: 320k:10k
101: 320k:5k

5.2.6  SYS_AFE_REG2 &Sl B airris 2

Hihk: 0x4001.9818

SAE: 0x0
= 5.6 R E Z 75 2 SYS_AFE_REG2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
;' g g § g g 2 E g g 5 g g E
§ ~ ~ E ~ ~ tl E ~ ~ :I ~ ~ :‘
3 g g
RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0
& HLATR i
[31:16] S
LDO i 1% 10 {ifE
[15] | LDOOUTEN | L:fdifE
0: 5K 4]
[14] Reserved | fRFH, WJ5N 0
[13] Reserved | fRFH, /5N 0
i I 1R A\ FEIEA1 % ADC REF
[12] REF2VDD | 1: {iJf]#aRa A HiJiAT >4 ADC REF;
0: fii HIERIA A EB REF 1104 ADC FEfE
[11] Reserved | fREH, W4 0
[10] Reserved | fREH, W4 0
FLi#S 0~5 LR ks
[9] IT_CMP 0: b 4% # & 150ns
1:Fb i & 600ns
i RE FL AR b L8
(8] CMP_FT 1:AE IT_CMP SRk O FURHi , fHRE LA Lo /N T 30ns
0: Al RE
(7] Reserved | fREH, W4 0
[6] Reserved | fREH, W4 0
[5:4] | OPAOUT1_EN | {iifi OPAx(x=3,4,5)f Hi{55-1% % 10 []
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00: A4

014 OPA3 {5510 [] P4.6
10:41 1 OPA4 {552 10 [] P4.6
114 OPAS5 {552 10 [] P4.6

[3]

Reserved

PREE, 0N 0

[2]

Reserved

PREE, 0N 0

[1:0]

OPAOUTO_EN

fififie OPAx(x=0,1,2) % i (551X % 10 [
00: A4

014y OPAO {F5%] 10 [ P3.11
10:4 i OPA1 (%% 10 [] P3.11
114 OPA2 (%% 10 [] P3.11

5.2.7  SYS_AFE_REG3 #E#iiE a3

Hbofk: 0x4001_981C

SAE: 0x0

2 5-7 WU C'E 27 745 3 SYS_AFE_REG3

15 14 13 12 11 10 9 8 7 6 5
g g g g g 8 8 g § g g
~ ~ ~ ~ 8 ~ ~ =4 ~ ~ ~
2
RW | RW | RW | RW RW RW | RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0
& (LATR Bt
[31:16] A
[15] Reserved R, W80
[14] Reserved e, TN 0
[13] Reserved TR, WIN 0
[12] Reserved TR, WIN 0
ADC IR et
0L A RV E
[11:10] ADCCLKSEL | 00: 32MHz
11: 16MHz
10: 8MHz
[9] Reserved TR, WM 0
[8] Reserved TR, WM 0
[7:6] Reserved TR, WM 0
[5:4] Reserved TREd, H 0
[3:2] Reserved TR, WICN 0

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’
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[1:0]

Reserved

PRER, W08 0

5.2.8

Hihk: 0x4001.9820

SYS_AFE_REG4 A&INR B &R 4

SEE: 0x0
7 5-8 BB E A (7 #v 4 SYS_AFE_REG4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
2 2 E | B | o | 2 z
& & = 2 2 S = 5
RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0
(A= (LA TR P
[31:16] g
FAds 0 155 tmideds
00: CMPO_IN
[15:14] | CMPO_SELN | 01:REF
10: DACO %
11: CMPO_IP1/2/3 [ FH4(H
Fedds 1159 omikss
00: CMP1_IN
[13:12] | CMP1_SELN | 01:REF
10: DAC1 %
11: CMP1_IP1/2/3 [ FH4(H
[11:10] Reserved | fREH, W4 0
[9] Reserved | fREH, W4 0
[8] Reserved REE, WA 0
s PAEC I FEL 5 L L A 1
[7:6] XTRSEL XTRSEL<1>=1: N 3 FH B 1
XTRSEL<0>=1: P ¥z I BH Ja/N—1i
DAC1 # %] 10 fifife
[5] DAC1_OUTEN | 1: {#HE DAC1 %% 10 P4.7
0: At
DACO # %1 10 fififig
[4] DACO_OUTEN | 1: fdifig DACO %4 %] 10 P3.4
0: At
(3] CMP._HYS Fb e ] 2= e
0: 20mv
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1: Omv

DACT HifeiesF

[2] DAC1_GAIN | 0: jifFHEH 3V
1: iR 1.2V
[1] Reserved R, TN 0
DACO R
[0] DACO_GAIN | 0: jif e h 3V
1: iR 1.2V
5.2.9  SYS_AFE_REG5 R EZ 8 5

Hbofk: 0x4001_.9824

EAME: 0x0

15 14

[
w

12

11

2% 5-9 WLl C S 7 748 5 SYS_AFE_REGS

10 9 8 7 6 5 4 3 2 1

CMPO_SELP

CMP1_SELP
CMP4_SELN
CMP5_SELN
CMP2_SELN
CMP3_SELN

(DA,
[31:16]

(LAAFR

Wi
A

[15]

Reserved

PREERL, 200N O

[14:12]

CMPO_SELP

Feieas 0 (57 IR ide

000: CMPO_IPO

001: OPAO_IP

010: OPAO_OUT_HF, Rljait i-4a i VOP, 1 Wiz B0 H 4L
011: OPA1_OUT_HF

100: CMPO_IP1

101: CMPO_IP2

110: CMPO_IP3

111: AVSS

[11]

Reserved

PREEGL, 200N O

[10:8]

CMP1_SELP

Fodr 1 {55 1k imik
000: CMP1_IPO

001: OPA1_IP

010: OPA1_OUT_HF
011: OPA2_OUT_HF

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’ 30




LKS32MC45x User Manual

100: CMP1_IP1
101: CMP1_1P2
110: CMP1_IP3
111: AVSS

[7:6]

CMP4_SELN

boieas 4 (55 fumise s
00: CMP4_IN

01: REF

10: DACO ¥ 1

11: DAC1 ¥

[5:4]

CMP5_SELN

PoAeas 5 {5 ik
00: CMP5_IN

01: REF

10: DACO ¥ 1

11: DAC1 ¥t

CMP2_SELN

P 2 {5 i
00: CMP2_IN

01: REF

10: DACO ¥t

11: DAC1 ¥t

CMP3_SELN

Pofeas 3 {5 ik
00: CMP3_IN

01: REF

10: DACO ¥ 1

11: DAC1 ¥t

5.2.10 SYS_AFE_REG6 IE#EIEEHE 6

Hifik: 0x4001_9828
SA{E: 0x0
3 5-10 BACE 77 74+ 6 SYS_AFE_REG6
15 14 13 12 11 10 9 8 7 6 5 4 1
CMP4_SELP CMP5_SELP CMP2_SELP CMP3_SELP
RW RW RW RW
0 0 0 0
(A=Y BL TR |
[31:16] S
[15] Reserved PREAE, 0N 0
HBERS 4 5 S
[14:12] | CMP4 SELP Bedi 4 {5 ILRIER
000: CMP4_[P0
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001: OPA4_IP

010: OPA4_OUT_HF
011: OPA5_OUT_HF
100: CMP4_IP1
101: CMP4_IP2
110: CMP4_IP3
111: AVSS

[11]

Reserved

PRERGL, 20N 0

[10:8]

CMP5_SELP

bofeas 5 55 i
000: CMP5_IPO

001: OPA5_IP

010: OPA5_OUT_HF
011: OPAO_OUT_HF
100: CMP5_IP1

101: CMP5_IP2

110: CMP5_IP3

111: AVSS

Reserved

PREEGE, W0h O

[6:4]

CMP2_SELP

PR 2 {55 IR
000: CMP2_IPO

001: OPAZ2_IP

010: OPA2_OUT_HF
011: OPA3_OUT_HF
100: CMP2_IP1

101: CMP2_IP2

110: CMP2_IP3

111: AVSS

Reserved

PREANL, WM O

[2:0]

CMP3_SELP

Hefas 3 55 IR dmist
000: CMP3_IPO

001: OPA3_IP

010: OPA3_OUT_HF
011: OPA4_OUT_HF
100: CMP3_IP1

101: CMP3_IP2

110: CMP3_IP3

111: AVSS

5.2.11 SYS_AFE_REGY P B &AL 9

Hohk: 0x4001_9834

EAifE: 0x0
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7% 5-11 Bl B 27 (F e 9 SYS_AFE_REG9

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DAL BLAATR il
[31:16] A
ADC fififE
[15] ADCPDN 0: 5
1: fifE
[14] Reserved TREd, ATH 0
CMPS5 {ifiE
[13] CMP5PDN 0:
1: {fiRE
CMP4 fdifE
[12] CMP4PDN 0: 5K
1: {fiRE
CMP3 {ifiE
[11] CMP3PDN 0:
1: {fifE
CMP2 fdifE
[10] CMP2PDN 0:
1: {fiRE
CMP1 {5
[9] CMP1PDN 0: K
1: {fiRE
CMPO fdihE
[8] CMPOPDN 0: K
1: {fifE
[7:6] Reserved TREH, WICN 0
OPA5 fiifig
[5] OPA5PDN 0:
1: {fRE
OPA4 fiifE
[4] OPA4PDN 0:
1: {fRE
OPA3 fiifE
[3] OPA3PDN 0: 5
1: {fRE
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OPA2 f{fifig
[2] OPA2PDN 0:
1: ffife

OPA1 f{fifg
[1] OPA1PDN 0:
1: ffifE

OPAO f{fifig
[0] OPAOPDN 0:
1: ffife

5.2.12 SYS_AFE_REGA B FHFEA

Hihl: 0x4001_.9838

EAME: 0x0
2 5-12 Bl E 75 (725 A SYS_AFE_REGA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Z 2 g E g 2 a a
RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0
(A= (LA TR Wi
[31:16] S
[15:8] Reserved PREAE, N 0
PLL fififiE
[7] PLLPDN 0: KA
1: flige
A AR IR FELER T RE
[6] XTALPDN 0:
1: fifE
it A k(R
[5] TMPPDN 0: XAl
1: {fifE
AL LDO HIJEOC (A HIE 5
[4] LDO2_CTL 0: 5
1: =M
DAC1 f#iE
[3] DAC1PDN 0: K
1: {fifE
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DACO {ifE
(2] DACOPDN 0:
1: {fige
RCH BHC 5
(1] RCHPD 0: FjE
1: K
BGP K (55
[0] BGPPD 0: FjE
1: K

2R SYS_CLK_CFG j%&+4% PLL [, I PLLPDN 244611, #¢FBCE PLLPDN G PLL G
o 4] PLL 75 % PLLPDN=0, H. SYS_CLK_CFG /i%f% PLL 1At B, XA S8 - #B 00 A2
[E]EE SR SYS_CLK_CFG %43 HRC [fft, II] RCHPD J& i Ad -4 119 , #i B0 & RCHPD 5¢[4] RCH
TR KM PLL 752 RCHPD=1, HIES AR, A0St fr W 404 PLL if4f, H HRC 24 PLL £
W Bh, I RCH @ #iRE (4% 610 |17 F RCH F1 PLL {46 BGP, FirLL BGPPD @R, 7£
AT RCH 5} PLL B, 31 B2 E BGPPD 5[4 BGP JCAK. 5614 BGP 521560756 4] PLL Fl
RCH, HIt R #EAMKIR. LDO2_CTL /& ARBCRASHIE R EL 24.4 519), S4EHS A K
LDO T4

5.2.13 SYS_AFE_REGB il BZHFEB

Hifl: 0x4001_983C

S 0x0
22 5-13 Rl B 25475 B SYS_AFE_REGB
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
(A RLATR Ui
[31:16] S
[15:8] Reserved PREA, e ilon'o’
PLL 225 I plis %
0: PLL {# ] RCH H}4h
[7] PLLSR_SEL 1: PLL i F Sy A e
AR FAEAE ] S RIS BHAT = B TR, I Rhd H 05 22 5 &
PRE P ELAAOR IR i 1, Jn s AR et 0
POR & {fiRE
[6] PORFIL_EN 0:
1: fligE
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[5] Reserved PREANL, T ilon'o’

[4] Reserved PREANL, T ilon'o’

P Y54 L S 0 () (e A2
00: 3.55V
[3:2] PVDSEL 01:3.30V
10: 3.10V
11: 2.90V

o PRGN B R4
[1] VSR_PDT 0: AR DD FERHE TR
11645 DACO [ it

it LRI PR G PR 2 U A5
(0] PDT_PD 0: I
1: K]

52.14 SYS TMP_A EE£RESAE A FEn
Hihk: 0x4001_9858
EAME: 0x0

2 5-14 15 (L RGPS 250 A 294745 SYS_.TMP_A

15 14 13 12 11 10 9 8 7 6 5 4
TMP_GAIN_A
RW
0
(DAL (LATR B
[31:16] Al H

[15:0] TMP_GAIN_A | il BEAL SRR 2 AR 1E R AT A

5.2.15 SYS_TMP_B jBF{&EEe 25 B 3772
Motk 0x4001_985C
SEAfE: 0x0

7 5-15 i AL SR 235 B %5 f74r SYS_TMP_B

15 14 13 12 11 10 9 8 7 6 5 4
TMP_SIGN TMP_OFFSET_B
R RW
0 0

l(’ ©2020 RIS ELEITAE HUE S ARGV BL

36




LKS32MC45x User Manual

(A BLATR !
[31:16] A
[15:12] TMP_SIGN LR offset 18 1F REL B f5-59 JRAL
[11:0] | TMP_OFFSET_B | i /& (& /g5 offset £ 1F K% B

5.2.16 SYS_AFE_ DACO DACO ¥ FEF1ies
Hihk: 0x4001_9860
SAIE: 0x0

%% 5-16 DACO %07 37 {74+ SYS_AFE_DACO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAC_IN
RW
0
(I | AR i
[31:12] ARAEH

[11:0] | DACIN | DACO fFFe ey 50y B A

5.2.17 SYS_AFE_DACO_AMC DACO B35S IEZ/E
Hihl: 0x4001_9864
EAE: 0x0

2% 5-17 DACO ¥4z IE 25 47-#% SYS_AFE_DACO_AMC

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAC_AMC
RW
0
(DA [ Wi
[31:10] S
[9:0] | DAC_AMC | DACJEZE M IEAH, 10bit JCAF5 a8, BIOIVEEHGH ), BI8:01 /NG 77

5.2.18 SYS_AFE_DACO_DC DACO EfifhBE&rre

Hihk: 0x4001_9868

EAE: 0x0
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2 5-18 DACO B I7ih & 247 2% SYS_AFE_DACO_DC

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SIGN_EXT DAC_DC
RO RW
0 0
(VA= Fr 4R i
[31:16] A
[15:10] | SIGN_EXT | f55-fudJg, B[15:10]={6{B[9]}}, Rl B[15:10]#B%T B[9]
[9:0] DAC_DC | DAC Eii7ifwE, 10bit F455%%, B[Ol NG 51L

5.2.19 SYS AFE DAC1 DAC1 B FEFHFes

Hbofk: 0x4001_.9870

S E: 0x0
3 5-19 DAC1 (5 %1748 SYS_AFE_DAC1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAC_IN
RW
0
(g | LB i 1
[31:12] S

[11:0] | DACIN | DACI fFHe i) 2y B A

5.2.20 SYS_AFE_DAC1_AMC DAC1 Bz IFZF7es

Hbofik: 0x4001_.9874

EAi{E: 0x0
2 5-20 DAC1 #2545 1F Z7172% SYS_AFE_DAC1_AMC
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAC_AMC
RW
0
(DA AR i 1
[31:10] A

[9:0] | DAC_AMC | DAC $ai#Z1EMH, 10bit JEfF5 € fi%, BIIIYEEEHR T, B[8:01 /NG
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5.2.21 SYS_AFE_DAC1.DC DAC1 BfiiBEHER

Hbofk: 0x4001_.9878

SA{E: 0x0
22 5-21 DAC1 B {i s 27 {725 SYS_AFE_DAC1_DC
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SIGN_EXT DAC_DC
RO RW
0 0
(A RLAFR i
[31:16] ARAEH
[15:10] | SIGN_EXT | #F5-fu4 &, B[15:10]={6{B[9]}}, RN B[15:10]#:%T B[9]
[9:0] DAC_DC | DAC Eii7ifw&, 10bit F455%%, B[Ol NG5 1L

DAC H A2 1E , 10807t 1) 12bitDAC #{5° DAC_raw , £85: 42 11511 12bit DAC %t{5°/ DAC_cali
DAC_cali = DAC_raw * DAC_AMC - DAC_DC;

HH DAC_AMC “/y DAC M i 1 REL, O 10bit jE ITCAF541, B9 VEEEL, B[8:0]/ M, K/
1745, it DACLAMC = 10’b10_0001_0000 = 1+1/32, & DAC_AMC = 10’b01_1110_1100 = 1-
5/128.

DAC_DC 7y DAC EffifiE, 7 10bit A5 584, 2554 oy 16bit AR5 HAEL, (ETHATH
#22141i signed short PE/ T2

BE AL MRS R T R R B, 2 DAC_cali {50 12bit B4
LI 2 A E I EC i B IE R O BUE = B TR, 5ok0h Ox(TE, #/hA 0x000,

i ZEERYE, DACH WAL, ARGt LR, INEEIIASALA DAC AHE(E, iz Iie
AL, TH IR SR AL 2 R A
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6 ARAMHEN

6.1 K4

6.1.1 iR

WTRERRR, REEHE S MR, Hri N EbItiE RC R #h LSI/ A s RC 4R ¢ HSI
AR

# 6-1 RGN AP

i PES B R i
‘ A RGEER, BT
7 ~H- Ba é\e LX) ‘Dﬁ ST f= 12 N
LSI 32KHz | P93 RC 5L m%ﬁfﬁ WDT, 4 (% 2 1 i B RTE
0 o
N
HSI 12MHz | N RCIRGE | A RJETEHIR%<1% | AIE)y PLL JEH 4l
PLL it IRf, DL HSI (A
BN, [0 16 (%
PLL 192MH PLL fif# 0 :
z T Edh PLL &Y 25
M
JTAG/SWD | BTt & i JTAG/SWD i
XTAL 10~24MHz EHA AN AR

SWD R s 5 A ALel Faa i E A k.

Z 4] LA P e RC 4 HSI /E2A PLL f92 250 %) . PLL ¥4 12MHz f9Z&2%5 I8 HSI 555
16 %% 192MHz,

PLL &5 n/8 7345, WILASZE] 192MHzxn/8 [ &4, SYS_CLK_CFG.CLK_SEL TEI 50l
Y R PP S 12MHz {y HST 2 AT 0% —, VE N RS 8 MCLK. REEE A2, PLL BRIASCH],
HSI ZRIAHT IS, RZeiktd HSUISf, B 12MHz /E28 RGBT T/E, IMEIE RS EHE 2 #1)
FAL T Ao

MCLK & 24 ek, 7] Lt SYS_CLK_CFG % ff#y CLK DIV {idsdz= il it T n/8 434, W LA
4 24, 48, 96MHz 25472l ., SYS_CLK_CFG.CLK_SEL Z/Ri%4% PLL 5 12MHz RC B4 /F ) &% £
B, SYS_CLK_CFG.CLK_DIV 4E-A PLL (1434 %%, >4 SYS_CLK_CFG.CLK_SEL A~f 1 s, HIZ S 4
HIS/HSE 5 LSI /28 R 40 TAER$f, 1) SYS_CLK_CFG.CLK_DIV ANFE s34l EH o

2% 6-2 PLL {4 MCLK [0 s f) 43 S &

SYS_CLK_ CFG | 90 A% | 4% /MHz e A
0x0101 1/8 24 =
0x0111 2/8 48 =
0x0155 4/8 96 =
0x01FF 8/8 192 =
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ARG W g MCLK £83d SYS_CLK FEN Z5 f2de 2 il U R 2 Ja ik 45 Ak . 12C0/1 INp 4 iy
w&m&mmﬁf‘§ﬁ7u — 353491, UARTO/1/2 Bf40iHy SYS_CLK_DIV2 57 gzl ] LAt —
oMo

PLL #y 1 [ 40 24528 SYS_AFE_REG3.ADCCLKSEL £:#[1) 2/4/8 4345516 4 ADC (L T /B4
96MHz) , R ACLK.

PR 32kHz RC 72— fig LS B LCLK, 2T WDT TARR B, LA RG], EArH
TEW R I o

SYS_CLK_FEN

0scC %
Clock 1 FCLK[1:0]
SYS_AFE_REGB.PLLSR_SEL O— (SYS.CLK.DIVO+1) 12c1/0
SYS_AFE_REG3.ADCCLKSEL

Monitor
FCLK[3:2]

HALL1/0

o 1 FCLK[6:4]
(SYS_CLK_DIV2+1) UART 2/1/0

HSE_FAIL

SYS_AFE_REGA.XTALPDN

P07 SYS_AFE_REGA.PLLPDN FCLK[8]
10~24MHz ‘ cMp
= osc
P08 HSE HSE FCLK[10:9]
192MHz PLL MCPWM 1/0
=~
[%] 16121
TIMER 4/3/2/1/0
12MHz RC | HsI FCLK[20:17]
HSI QEP3/2/1/0
FCLK[22]
GPIO
P4.8[
Watch Dog FOLK(23] CRC
32kHzRC | LsI
LSI System Control FCLK[24]
_ CORDIC
Reset Filter
FCLK[28:26]
¢} ADC
Debug
SWCLK
Module 1 FCLK[29]
Sani (SYS_CLK_DIV1+1)

FCLK[31:30]

SPI11/0

) 6-1 I E

T I RGT I TAE, W50 RAAY IR HLE . 0% PLL B RG T
ERPEI, PLL AR, (5 PLL S 0E A0 HSUGHARIKPEEH ; 32kHZ LS 5 L)
TAE, HTGHEKIT. SWCLK FHBREEREE, b B aRT RNk A 2

RET PRI R IE, &iE RC H4h HST ARG # A 46 LSI AT LS ACE GPIO 1955 —ThREE it
SO B A M
6.2 B

621 SfE
R M E NG S AL S A E L
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6.2.1.1 REFEE N

Wk 6-3 fon, RGTEdE 4 MREEE AR, PAENS AR RSN, LA RS
PRt 82 0 o, Frfyar frae O 2IBONE. 4 DR LA AR A R

# 6-3 Ao A

e g T
LPORn B 1.2V A EE WadE 1.2V B IR, KT 0.9V i =4 4
HPORn | 745 3.3V rhjiEas 57 33V B, (GF L8V B
— e S0 RC L L (s
o T LST L BRE B0, IR A PR e 2
IWDTn BT 19 fr, TR
. T RGO T T HT R, WA T e =
WWDTn AT 15 g, R TR

6.2.1.1.1 TEAEE 7 504

LPORn/HPORn 3k H P #RAALL LS, RSTn oK 5 A 44 . IWDTn 775 T 12 A7, (] 32kHz
LSI fpgf, SR EHJEERAITE, RIEAE SRRl PLL R TAERS IWDTn thon] LA™ (A5 5
WWDTn N T IMEAAES, ARG RN T, W) PLL ERR, EEATHE
o7 B i) I B AR 0 BOR B B 5t IWDTn M1 WWDTn {558 P iAol AREZE T, i
SYS_DBG_CFG {114 & -

FrE BN G TSt iE e mab s, B — 12 RENGES, M rEii. FLASH A~
G =K A (=R=aiN Efﬂﬂ {H/2& RAM 1£ LPORn/HPORn & {i {55 = LN =R LA EdE, HAEA(ES
% RAM R BT

PO.6 5155 /INT 32us (E KPS HaIERR, ZORATEEE (BT AT 200us,

LPOR > AA/\/VV » Broaden
HPOR > % Broaden

SYS_RST_CFG.RST_IO

l RSTn e
P0.6 [J—»—O/O—> > Broaden —
—~= ~
Independent
WatchDog
Window WatchDog
6-2 57 2EH
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6.2.1.1.2 A0

1t PMU DT, AON_EVT_RCD A f#as H T IR A LR SR AR N (Y £ R SR I0 5%
WA 7 % 2E J , AON_EVT_RCD X 37 {7 B 7. AON_EVT_RCD 27 #7484 & H fE#Y LPORn & i/
{555, 1#itn] AON_EVT_RCD 7§ {748 5 A\ 0xCA40 R LL3E25 AON_EVT_RCD i, Efricsgn] LA
Ji (BT RS & AR LA R AT R E

6.2.1.2 AL

CPU (ST (45 AT LARTRR i1 42 % (PC: Program Counter) 1) 0 M, (ELthf7 47 Shigtrhity 75
BT

TEEERIT % B 4% (IDE: Integrated Development Environment) (/i , it Reset ¥ 5
CPU BENMHAEERAEE, (ULfEFF PC [HIZ] 0 Huhik, XAMEHHTFAaI AR, (HInRAE
bootloader HHFFfT T AMEREAEE AL, M5 SN B Fan i 2 A R INE . EIK bootloader 5L
DL S

R SN ERATIR IS (7, ] LAE ] SYS_SFT_RST F ffandtA 2060, SAXRHIAL, Al LA
REHAREHUIRE 2IAEIRAES, ARPEARI A7 a2 BOME, 7L 6.3.9.

6.22 SN

< 6-4 ZAA/E M
SR YE R
LPORn WP 1.5V HIEETE, 2REN
HPOR WP 3.3V HIHETE, 2RENL, BRIDEEFa
RSTn NI, ERENL, BB
IWDTn MSZATIN, 2REAL, BRIMSIA T IR B3 A
WWDTn WA, SREN, BRMSA T ISR D52 745
SYS_SFT_RST.SPI1_SFT_RST SPI1
SYS_SFT_RST.SPI0_SFT_RST SPI0
SYS_SFT_RST.CAN_ SFT_RST CAN
SYS_SFT_RSTADC2_ SFT_RST ADC2 U752 feith
SYS_SFT_RSTADC1_SFT_RST ADC1 %05 B2 itk
SYS_SFT_RST.ADCO_ SFT_RST ADCO %7 B2 [ itk
SYS_SFT_RST.CORDIC_SFT_RST | CORDIC
SYS_SFT_RST.CRC_ SFT_RST CRC
SYS_SFT_RST.GPIO_ SFT_RST GPIO
SYS_SFT_RST.QEP3_SFT_RST QEP3
SYS_SFT_RST.QEP2_SFT_RST QEP2
SYS_SFT_RST.QEP1_SFT_RST QEP1
SYS_SFT_RST.QEPO_SFT_RST QEPO
SYS_SFT_RSTTIMER4_SFT RST | TIMER4
SYS_SFT_RST.TIMER3_SFT_RST | TIMER3
SYS_SFT_RST.TIMER2_SFT_RST | TIMER2
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SYS_SFT_RSTTIMER1_SFT RST | TIMER1
SYS_SFT_RSTTIMERO_SFT_RST | TIMERO
SYS_SFT_RSTMCPWM1_ SFT_RST | MCPWM1
SYS_SFT_RSTMCPWMO_ SFT_RST | MCPWMO
SYS_SFT_RST.CMP_ SFT_RST P A
SYS_SFT_RST.UART2_ SFT_RST UART2
SYS_SFT_RST.UART1_SFT_RST UART1
SYS_SFT_RST.UARTO_SFT_RST UARTO

SYS_SFT_RSTHALL1_SFT_RST HALL1
SYS_SFT_RSTHALLO_SFT_RST HALLO
SYS_SFT_RSTI2C1_SFT_RST 12C1
SYS_SFT_RSTI2CO_SFT_RST 12C0
CPU &L, (UZAL CPU %, H5 PCEHEDN 0, FrAsMear

NVIC_SystemReset();

A EHAT IR AR o
HAFHFEH PO[6]1EN GPIO i A 2 AE M AN AL (o7 B FH i) SYS_IO_CFG.RST_IO, LLK A {ir
024724 AON_EVT_RCD 27 LPOR 4 {7/,

REMRE Ml e, WG CPU WA frar AP SN AT (7, BR_Eid il DAy A7

e
o

W1 CPU AU CPU A%, IS LM frdn, DRI bR FE i Jn (B
HOBT b A e MR E A 7 U BN A o

Flash 7N %5, SRAM (Zi# N B2 E L0 .

6.3 Ffren

6.3.1  HuhbSMED

RGP A7 e ikl 040019800,
% 6-5 R

TR s Al

SYS_CLK_CFG 0x80 B el A (7

SYS_IO_CFG 0x84 10 P 25758
SYS_DBG_CFG 0x88 Debug 1z i 37 {74+
SYS_CLK_DIVO 0x90 SN PR AT 7 O
SYS_CLK_DIV1 0x94 NIRRT ET A 1
SYS_CLK_DIV2 0x98 SN BRI EF A A 2
SYS_CLK_FEN 0x9C SN BR T 143 F 7 A
SYS_SFT_RST 0xA4 WG LT o
SYS_PROTECT 0xA8 B AR A2 A7
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SYS_CACHE_CFG 0xAC Cache 53| & 1E0s
SYS_MEM _CFG 0xC4 Memory #5745
SYS_FLSE 0xDO On-Chip FLASH 8445 ) 2 (74
SYS_ FLSP 0xD4 On-Chip FLASH g5 ) 21 (74

6.3.2  SYS_CLK_CFG ¢zl afiss

Hbofk: 0x4001_.9880

SAE: 0x0
2 6-6 I a2 (7 4% SYS_CLK_CFG

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
2 =
= | 2 2
= | E 5 3
<

RW1C RO RW RW

1 0 0 0

A= DL A4FR Wi

[31:14] A

AR P ERE T I 5 2 i iRid

=
[13] HSE_FAILED | {nE S REEIREN, WEZA BN, B SISk ENR, ot
A1 5 1%

R R R S O 2R
[12] HSE_FAIL | 0: A& A BT I LAE
1: HMBER RS T D 2ARIR

[11:10] A H

RO BH MCLK [R5 5. BIAERE HRC
0: HRC

1: PLL

2: LRC

3: XTAL

PERE, PLL/XTAL £5 EHIUSIRIASH], T8 Tt

[9:8] CLK_SEL

PLL §fith /M, B
0x00: 1/8 434t

0x01: 1/8 434t

[7:0] CLK.DIV | Ox11: 1/4 4}4fi

0x55: 1/2 4}t

0xFF: 1/1 434

T TR
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24 CLK_SEL=0 i}, MCLK #£# CLK_HS Bf#h, ithf SYS_CLK_CFG[7:0]f1) 430 RETCR . B2ty
WO R % W b 4 2 R Sy CLKHS W #h 4 % . R #% SYS_AFE_REGB.PLLSR_SEL , 34
SYS_AFE_REGB.PLLSR_SEL=0 HJ , CLK_HS K % H A # 12MHz RCH K #b HSI , 4
SYS_AFE_REGB.PLLSR_SEL=1 [}, CLK_HS Ay itfA i 4

6.3.3  SYS_IO_CFGIO #ZHI&mR
Hihl: 0x4001_9884
EAE: 0x0001

% 6-7 10 15l 37 74+ SYS_IO_CFG

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
% s S 8
RW RW RW RW
0 0 0 1
(VA BLATR Bt
[31:8] A
TRACE & FH#iil{5 5, BUARCE N TRACE Ljfg
0: P1[3:0], PO[15:14]{F A 1F % GPIO {4 [f]
7] TRACEMUX 1: P1[3]& 1 SWV, {P0[15],P1[0:2]}/& I~ TRACEDATA[3:0], P0[14]&
FH-A TRACECLK
JTAG/SWD & H#zilE"S, BIARCE N JTAG/SWD
0: 10 IjfiE A JTAG/SWD
P0.9--->nTRST
P0.10--->SWDIOTMS
[6] SWDMUX
P0.11 --->TDI
P0.12--->SWCLKTCLK
P0.13--->TDO
1:PO[13:9]/F K 1F 3 GPIO i [f]
RSTn/P0.6 & HI#% {55, BIAMCE N RSTn
0:RSTn
[5] RST_IO
1:P0.6
TR, ERJEBOAZE RSTn, Je 2R8I {EREMAL, RSTn ZHREJAL
A I FE
(4] POR FIL I 7F f7 %% fif | SYS_AFE_REG6[11] 1 O & fir , Fr LA 2 5% fic &
B SYS_AFE_REG6[11]=1, #A)5 A4 A] LA{HiHE POR JEJ%, POR JEJX LPOR HI
HPOR #4744
[3:2] S
[1:0] 10_DS 10 3K BhRE ST
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0: 4.5mA

1: 9mA

2:13.5mA

3: 18mA

BN IKERE S 13.5mA

N1 e, EHE 16ms [, SWD [ 10 gV GPIO ZiRE, HEEVEN SWD (], HI
RS 1 SYS_IO_CFG [6]RAVEEVEIT, R B4E 16ms Z )5 FHA SYS_10_CFG [6]M(5 . HL5N:
£ 16ms [N, #AFATLAF] SYS_I0_CFG[6] 1'b1, {Hi[H]3Z bit /52 1'b0, A1ERZE 16ms 5 XS A
I'bl, WaleEl 1'b1 RiFE EHUSRY 16ms P, 2 SYS_IO_CFG[6]5 A 1'b1 JEa%, LM 16ms 5,
BAFXT SYSLIO_CFG[6]'5 A\ 1'b1 AR, X2 N 1Byl _E_EHRIDI# SWD Zhfgl GPIO, 3¢
SR JRELTCTAERE SWD 75 ke flash,

1%, SWD/Jtaglo Yty GPIO Thibm, BRARR HEPFRARB, ANRERE IR #d i

BT8R

6.3.4

SYS_DBG_CFG Debug #8255 778%

Hihl: 0x4001_.9888

EAME: 0x0

31

30

%% 6-8 Debug 11| 77 {7 #% SYS_DBG_CFG

29 28 27 26 25 24 23 22 21 20 19

18

17

16

SW_IRQ_TRIG

13

[
N
=
5N
=
o
o
@
~
o
51
S
w

[\S}

Q

SW_IRI

SFT_RST_PERI

DBG_TIM4_STOP

DBG_TIM3_STOP
DBG_TIM2_STOP
DBG_TIM1_STOP
DBG_TIMO_STOP

DBG_IWDG_STOP
DBG_WWDG_STOP

RW1C

z

DBG_STDBY

DBG_STOP

DBG_SLP

z
S
S
z
z
S
z

[=1

RwW

[=1
f=1
f=1
(=}
(=}
[l
[l

(DALY
[31:16]

(LAAFR il

SW_IRQ_TRIG [ HALBE S N OxSAAS fil 2 4 f4-Hikr, SW_IRQ & 1

[15]

SW_IRQ Bhmag, XS 30, H 13HE.
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[14] SFT_RST_PERI

Debug %5 /2 ¢ 4 i1 Flash/SYS_AFE EASMISM % 758

[13]

ARAEH

[12] DBG_TIM4_STOP

AT CPU halt X7 Timer4 2]}
1: Timer4 f£ CPU halt tRZASHME 1 114X
0: Timer4 7£ CPU halt RZsIF24k4k 1%

[11] DBG_TIM3_STOP

P CPU halt k2 Timer3 2 |-
1: Timer3 7£ CPU halt tRASH 5 [ 1H5L
0: Timer3 7£ CPU halt RS 4kEE 44

[10] DBG_TIM2_STOP

P CPU halt k7S Timer2 211
1: Timer2 7£ CPU halt tRASH52 (F T4
0: Timer2 7£ CPU halt JRZAS I 4k4E 44

JiEAE T CPU halt JfZs Timerl 42 (|

[9] DBG_TIM1_STOP | 1: Timerl 7£ CPU halt ;RZHHE 11 i1%L
0: Timerl 7E CPU halt JRZAS I 4k4E 44
Ptk CPU halt k7S Timer0 42 1
[8] DBG_TIMO_STOP | 1: Timer0 £ CPU halt IR {2 1 114k
0: Timer0 £ CPU halt RZSHS 4kLL 1144
[7:6] A
PR CPU halt RSB s 1k
[5] | DBGIWDG.STOP | 1: it 75l JHiyfE CPU halt 475 ¥ 1F 141

0: JHVLFT I IHI7E CPU halt tRASHARSE L

[4] DBG_WWDG_STOP

BT CPU halt AR ASE L1771 1 1
1 B EITTTAE CPU halt SRASIH7 11141
0: 1751 JALE CPU halt AR A4S

[3]

A

(2] DBG_STDBY

i StandBy F5i=t;

0: (FCLK=Off, HCLK=0ff) #& 4 Hiig gk A\ K AR (B PMU) o
M, B Standby (RHRS L g R, HE
AON_EVT_RCD Zxfif 7R PR AR M S IR 25407

1: (FCLK=0n, HCLK=0n) 5% % 1 DBG_STDBY=1, ¥/~
SR, T EL SR ANSE ] o (H PMU {52 (638 H AR 7228
SAES, EHITHRBUEIRAT. BT dR S A RE
DBG_STDBY H#H[A

[1] DBG_STOP

it STOP Azt

0: (FCLK=Off, HCLK=0ff) f£ STOP izt |, M fi B L b
HCLK 1 FCLK, RpALFRESE SR A SN Ao

IR STOP i, WA AL N, I AR
B, W LARE £ STOP MEzCHi AT 4his 2 . 76 STOP s, Ty
INEERAE R R, IIB G ER Bl E .

1: (FCLK=0n, HCLK=0n) #1515 & DBG_STOP > 1, #: A\ STOP
3 J5 HCLK 1 FCLK A8 5K 1] o

[0] DBG_SLP

ViRt AR AR X
0: (FCLK=On, HCLK=Off) 7EMEMRMHT, FCLK 1F Rl st

l(’ ©2020 RUBUHBEISEIETTA P SRSV ARG B 48




LKS32MC45x User Manual

B, AN, HCLKAEy CPU B, B o

FERERA T, HOf CPU ISRl I HEEE, 1A AN B4 R 4E
I BRSSO e R BC BEOIRAS o DRI IR HY R RIRAB R, Acq:
T s TR ML B A4 o

1: (FCLK=0On, HCLK=0n) #n4fCE DBG_SLP oy 1, N4k AR
T, HCLK A2k,

W WFI()/__WFEQ+5 4 1] LA A0 F g i A\ FEIRASTA

6.3.5  SYS_CLK DIVO A/MEHI#h - aaTf7es O

Hihk: 0x4001_9890

EAME: 0x0
2% 6-9 SYS_CLK_DIVO #M&ER 2451251725 0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIVO
RW

0
(A (R i A
[31:16] A H

[15:0] | DIVO

12C0/12C1 T{R}4##=MCLK/(CLK_DIVO+1). H:r MCLK { SYS_CLK_CFG 4

6.3.6 SYS_CLK_DIV1 /MER 8 iFas 1

Hihk: 0x4001_9894

S 0x0

15 14 13

12 11 10 9 8 7

% 6-10 SYS_CLK_DIV1 #MERTEI 775 (7 1
6 5 4

DIVO

RW

(ALY (RN
[31:16]

Wi
ARAEH]

[15:0] | DIVl

CAN TAEH}4=MCLK/(CLK_DIV1+1). 1 MCLK fy SYS_CLK_CFG 4} %
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6.3.7  SYS_CLK DIV2 AMEHSh AT EFfEes 2

Hihk: 0x4000_0098

SAfE: 0x0
7 6-11 SYS_CLK_DIV2 #MER 4775 174 2

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIV2
RW

0
DI | LATR Wi
[31:16] At H]

UART T {ER4##=MCLK/(CLK_DIV2+1). UARTO/UART1/UART2 L=zt 4345
[15:0] DIVZ | B, BCRPRARYE UART YRy frdmit—2 00, Hrf MCLK
SYS_CLK_CFG 4l A% i .

6.3.8  SYS_CLK FEN #hgHitah| JHsa

Hihk: 0x4001_.989C

S5 A AT
SAE: 0x0
N > S [=h=]
#< 6-12 SYS_CLK_FEN SMEI 4 [ 45 %5 (74
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Z zZ
4 z =4 Z Z z Z = Z Z 4 4 z &
ml Lﬂl ml ml Lul Lul ml MI EI S ml ml ml DJ‘ M‘
o = = S I N = = I I ‘BN
= — - =) ) o &) | — 3 &} &) &) &) !
=) S, = | | | | [S) = b | | | | <
= = z 8 8 3 g 5 J ) g2 & & g &
4
5|8 |5 |2|2|2 |2 |8|5|68 5| 8| 5| 8| Z
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Z Z
Z Z Z Z
=) =) =) =) = = 4 Z & & & & Z Z
! | ! ! 4 4 m ! ! ! ! ! 23] 23]
E E E ﬁ = = 1 X x . N2 X
=) =) X =3 = = = = X x
< < <, <, - < = < © © &) &) = =
el g 2 = = = <, ~ — =) - = < <,
o [ 1~ 4 ol I Z 2 3 S ,-4 o
= ) = = = = s & & & 3 3 O 5]
= = = = 5 5 S =< < < = = N N
= = = = S = je=) j=] j=] jan) j=n)
RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0

SPI1 BIHR AP 655, BRIASC ] SPIO Astfefs#h
1:fiGE SPIO e h
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0:5C 4] SPIO ARt

[30]

SPIO_CLK_EN

SPI0 Ftefs gzl E 5, ERIASEIA] SPIO Abfst 4
1:fHE SPIO A5ibi b4
0:5¢ 4] SPI0 At fisf £

[29]

CAN_CLK_EN

CAN MBI il (55, BIASCH] CAN AEH il
1:{fiHE CAN LB o
0:5% 4] CAN A fif

(28]

ADC2_CLK_EN

ADC2 HEHRAT Szl (55, BRIASCH] ADC2 BEbRif o
1:{fiHE ADC2 FHLf i
0:5% 4] ADC2 i fif

[27]

ADC1_CLK_EN

ADC1 BEERIS AP E5, BRIASC ] ADCT BLERIS i
1:fifE ADC1 AL
0:5% 4] ADCI Asibeff o1

[26]

ADCO_CLK_EN

ADCO Flif g hlfE5, BRIASCIH] ADCO At
1:(§i§E ADCO b fif 4o
0:5¢ 4 ADCO At p

[25]

A

[24]

CORDIC_CLK_EN

CORDIC fH s pdEHil{E5, BRIASEH] CORDIC AT 4
1:{#i§E CORDIC fxiELH 4
0:7¢ 4] CORDIC At 4k

CRC_CLK_EN

CRC MBI il (55, BRIAFH] CRC By o
1:{##HE CRC LR Ph
0:5% 4] CRC LR o

GPIO_CLK_EN

GPIO I il (55, BRIASCH] GPIO b
1:ffHE GPIO A5ibieief
0:7¢ [4] GPIO A5 isf frf

ARAiH

QEP3_CLK_EN

QEP3 HELRIF izl (55, BIASCH] QEP3 ALk
L€ QEP3 HLLRASHh
0:5% 4] QEP3 HLbRif

[19]

QEP2_CLK_EN

QEP2 HILRIF izl (55, BIASCH] QEP2 ALbRH 4
1:{dE QEP2 HLLRASHh
0:5% [4] QEP2 HEbRA

(18]

QEP1_CLK_EN

QEPT BILRIF Izl (5 5, BIASCH] QEPT ALbRH 4
1:{#E QEP1 HLLRASHh
0:5% 4] QEP1 LBl

[17]

QEPO_CLK_EN

QEPO st gl (55, BRIASCH] QEPO Ay #h
1:{6ifE QEPO feidfufitfh
0:5¢ 4] QEPO ALt 4

[16]

TIMER4_CKL_EN

TIMER4 e g 655, BRIACH] TIMER4 b4
1:#FE TIMER4 Asitfef
0:5¢ 4] TIMER4 e i) 4

[15]

TIMER3_CKL_EN

TIMERS3 # i £hizdil(E 5, ERIASCH] TIMER3 At
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1:ffiE TIMER3 A5CBR 4
0:5¢ 4] TIMER3 EER ] 4

TIMER2 i il 55, BRIASKE ] TIMER2 ATt
[14] TIMER2_CKL_EN | 1:(fi TIMER2 fibfefisf4sh
0:5¢ (4] TIMER2 ALy

TIMERT i il 55, BRIASKE ] TIMERT ATt
[13] TIMER1_CKL_EN | 1:(fif TIMERT fibfefisf4st
0:5C 4] TIMER1 ASiEfeiy

TIMERO i il 55, BRIASKE ] TIMERO A5Ci i
[12] TIMERO_CKL_EN | 1:(fif TIMERO fibfefisf4sh
0:5% [4] TIMERO A5 #h

[11] AAH

MCPWM1 BB P55, BRIASE ] MCPWMT SEBL i
[10] | MCPWM1_CKL_EN | 1:fAE MCPWM1 ALt s
0:5¢ (1] MCPWM1 AEEHL

MCPWMO HEHM il (5, BIASHA] MCPWMO Ay i
[9] MCPWMO_CKL_EN | 1:{fiff MCPWMO fibiefisf4sf
0:5C 4] MCPWMO AL i

CMP BRI PhZERIE S, BRINKHH] CMP B

[8] CMP_CKL_EN 1:{fiHE CMP AL i

0:5%[4] CMP RLERI #h
[7] AL

UART2 fadlem gz filfE5, BRI UART2 ALy
(6] UART2_CLK_EN | 1:{§i#E UART2 Kieif 4

0:5< 4] UART2 Astbefi i

UART1 BN P65 5, BRIACH] UARTT A h
[5] UART1_CLK EN | 1:fifig UART1 fsiblefidh
0:5¢ [#] UART1 5B 4

UARTO et gz fil{E5, ¥R UARTO AEHm 4
[4] UARTO_CLK EN | 1:f#ifig UARTO fsiblfiéh
0:5¢ [#] UARTO A5 B 4

HALL1 BRI a5 5, BRIASC I HALLT A
[3] HALL1_CLK_EN | 1:f#ifE HALL1 {4
0:5¢14] HALL1 A5

HALLO S iz il (55, BRIASK ] HALLO A5y g
[2] HALLO_CLK_EN | 1:ffiflE HALLO f5bjefisf 4
0:56 ] HALLO At

12CT BRI IR (F 5, BOASCH] 12C1 ALbRA

[0] 12C1_CLK_EN 1B 12C1 b

0: ¢4 12C1 ASTELp]

12CO MEER AR HI(E, BRIASE I 12C0 ASHL R
[0] 12C0_CLK_EN 1:{#iBE 12C0 B 4

0:5¢ 4] 12CO AL HLpf

l(’ ©2020 RUBUHBEISEIETTA P SRSV ARG B 52



LKS32MC45x User Manual

R, BRI Ei T, U H s p TARR B BIEATT 5 2 B BRI 3, A
MR VT TR 25 F AR BC B 75 7 4 o

6.3.9  SYS_SFT RST HENIF17H

Hihtk: 0x4001_98A4

EAME: 0x0
< 6-13 I (77 ff4s SYS_SFT_RST
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
5 & Z 5 7 & g = = e = = = g
5 =
=zl 2| &g|2|2|2|8| 2|8 |&|e|2]|z2]|2]|z2];
[ e = = e = e ) il o o . c = = »
. e fr. 12 . [ a ml =) = [ | = £ £ 5
O T T T T T < T O - - < O T < -
= | 2|z |&|8|&|s |2 | |8 || 88| & |E
2 2 © < < < 2 S © S a 4 4 <4 o E

=
3
=
IS
=
S
=
3
=
3
=
3
=
3
=
3
=
IS
S
3
=
IS
=
IS
=
IS
=
S
=
S
=
S

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WO wo WO wo wo WO wo wo wo wo wo wo wo wo
0 0 0 0 0 0 0 0 0 0 0 0 0 0
A (AT YL
SPI1 MR G55, BRIAARE (L SPIO bl
[31] SPI1_SFT_RST | 1:& {7 SPIO fiki
0BT SPIO fhibh
SPIO fbiR G (iS5, BRIAARE (L SPIO bl
[30] SPIO_SFT_RST | 1:& {7 SPIO fiki
0:FE74 SPIO Ak
CAN MG Nif55, ERIAANE (7 CAN fribi
[29] CAN_SFT_RST | 1.4 CAN ftitk
0:FEJH CAN Fiidh
ADC2 B (M55, BRIAANE (7 ADC2 fhibi
[28] ADC2_SFT RST | 1. (. ADC2 fitk
0:F¢7i ADC2 fiibit
ADC1 IR (if55, BRIAASE 7 ADCL itk
[27] ADC1_SFT RST | 1. ADC1 fitk
0B ADC1 st
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ADCO PR E N5, BOIAAE AL ADCO bl

[26] ADCO_SFT RST | 1:4 {7 ADCO itk
078 ADCO At
[25] A

[24] CORDIC_ SFT_RST

CORDIC FEHE A pif 5, BIAA AL CORDIC bl
1:4 {2 CORDIC #itke
0:%%J#% CORDIC f5ibk

[23] CRC_SFT_RST

CRC B E fr {55, BRIARNENL CRC Kk
1:42 7 CRC itk
0:F¥ji CRC i

[22] GPIO_ SFT_RST

GPIO B (ifi5 5, BRI AL GPIO fibl
1:42 i GPIO fibk
0FF /i GPIO Ak

[21] DMA_SFT_RST

DMA BB E M55, BIAAEZ L DMA Fih
1.4 {7 DMA #sitk
0:Ff /it DMA #ibk

[20] QEP3_SFT_RST

QEP3 BIBEIL (55, BRIAAE (L QEP3 ik
1:4 fir QEP3 fidk
0:FEji QEP3 ik

[19] QEP2_SFT_RST

QEP2 MU E 1155, BRIAANE (7 QEP2 f5itk
1: {7 QEP2 féith
0847 QEP2 itk

[18] QEP1_SFT_RST

QEP1 BRI E (55, BOAAE (L QEPL itk
1.E i QEP1 fibl
0% QEP1 fiibf:

[17] QEPO_SFT_RST

QEPO fiE G (i f5 5, BRI AL QEPO ik
1.5 i QEPO fibf
0:F¢ % QEPO fiibf:

[16] TIMER4_SFT_RST

TIMER4 e 2 (755, BRIAANAE (37 TIMER4 f5ibk
1:42 {sf TIMER4 55
0:F&75 TIMER4 itk

[15] | TIMER3_SFT_RST

TIMER3 e i (55, BRIAASAE {37 TIMER3 bk
1:4 {7 TIMER3 Hbk
0:F47/ TIMER3 f&ikh

[14] TIMERZ_ SFT_RST

TIMER2 R fif5 5, BOIAA AL TIMER2 bk
1.5 {7 TIMER2 fitk
0:%%Ji TIMER2 Héibe

[13] TIMER1_SFT_RST

TIMERL B (55, BOAA AL TIMERT Ak
1.5 {7 TIMER1 fikk
0:%%Ji TIMER1 Hibe

[12] TIMERO_ SFT_RST

TIMERO BB (55, BRIAA AL TIMERO bk
1.4 {7 TIMERO #itk
0:%%Ji TIMERO Hibe
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[11] AAEH]

MCPWM1 SR Fif 5, SRIAA L AL MCPWMT A
[10] | MCPWM1_SFT_RST | 1:4Z . MCPWM1 fith
0:F¢Ji% MCPWM1 #iHk

MCPWMO FESRAE (A5, SRIAA AL MCPWMO fii
[9] | MCPWMO_SFT_RST | 1:4{z MCPWMO fiblt
0:F¢Ji% MCPWMO A&k

CMP PR (A5, BRIAAEZ AL CMP bl

(8] CMP_SFT_RST | 1 CMP itk

0B 7i CMP itk
[7] A H

UART2 i G (55, BRARE AL UART2 fRih
[6] UART2_SFT RST | 1:4 {7 UART2 #ith

0:F¥ it UART2 feikh

UART1 # iR Z 0545, BOAARE AL UARTT Atk
[5] UART1_SFT RST | 1:5 {7 UART1 itk

0:FF it UART1 A

UARTO HERHZ A5, BOAAE AL UARTO ik
[4] UARTO_SFT_RST | 1:5{s; UARTO fifk
0:F§ /it UARTO fitf

HALL1 # G M55, BRI AL HALLT At
[3] HALL1 SFT RST | 1:4 {7 HALL1 fikh
0-F%jir HALL1 At

HALLO #H G A (55, BRIAAE AL HALLO At
[2] HALLO_SFT RST | 1:4 {7 HALLO fikh
0%t HALLO At

12C1 B N5, BN AL 12C1 ik

[1] 12C1_SFT_RST | 1:5 {7 12C1 fiikh

0 R 12C1 At

12CO BRI G NA5S, ERIAASENL 12C0 itk
[0] 12C0_SFT_RST | 1:5 {7 12CO fiikh

0 R 12C0 Atk

TR, BIPURE ALAE SYS_SFT_RST X RGN 1 R EE ALRAS, FTFEFRE A 0 A REMF
BREACRES . T RGNS TR Fri iy, 2% 1 RSP E R
B TEES o W LB A _asm(“NOP”); SLELSEAF

6.3.10 SYS_PROTECT E{fi R
Hhhk: 0x4001_98A8

SAfE: 0x0
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% 6-14 S{1425475% SYS_PROTECT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSW
Wwo
0
fLE | hAFR Uil
[31:16] A

& SYS_AFE_DACx. SYS_AFE_DACx_AMC. SYS_AFE_DACx_DC(x=0,1)4}, HAth
ds0p | psw | FEHERBZERY, NG GRS R

5\ OXTAB3, AL {238 S
5 AHEE, SRR

6.3.11 SYS_CACHE_CFG ZZf7isH|2ifrae

Hbofik: 0x4001_98AC

S E: 0x0
¢ 6-15 SYS_CACHE_CFG {75 174%
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EN
RW
0
N LT 15t HH
[31:1] A H
[0] EN Cache {#ifilE, 1: J5/ Cache, 0: %% Cache
6.3.12 SYS_MEM_CFG N7z 2
Hikl: 0x4001_98C4
S{E: 0x0
7 6-16 SYS_.MEM_CFG N7 29 7 5s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
REMAP PCK_EN PCK_ERR
RW RW RW1C
0 0 0
A (D2 il
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[31:10] A
k=S R, JHT% SRAM1/2/3 Wit 22 Ox1FFFFFFF 2 {ij b,
HEZ=[E{HCH Code RAM fiiff], Code RAM 1] JH T (7R fACHS, HT
RAM Ty s FE R, AT LA A AS I P T o
0: SRAMO0/1/2/3 #JH & Data RAM, J: Code RAM
1: SRAMO0/1/2 [/ Data RAM, SRAM3 f{F Code RAM
2: SRAMO/1 Fi-/ Data RAM, SRAM2/3 f{F Code RAM
3: SRAMO fi>/ Data RAM, SRAM1/2/3 F{F Code RAM
Bt == g 2% 5 3 sk aS A sy
[7:4] PCK_EN SRAM3/2/1/0 A& BAS (HRE
SRAM3/2/1/0 WiFAHHARIGE IR, 00 R AL, 10 AFIRALE,
5 1%
FUA BEREAIG T, A AHRALA AT REAEAR S AR I B AT ARSI, AT BT
WP T NMI

[9:8] REMAP

[3:0] PCK_ERR

6.3.13  SYS_FLSE On-Chip FLASH s aqzae

Hbofik: 0x4001_98D0

SAAE: 0x0
% 6-17 ¥Ry % (745 SYS_FLSE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLSE
RW
0

(A= NLAAFR 4

[31:16] A

On-Chip FLASH [R5 F 258, ARFFHE A 0x8FCA, On-Chip FLASH
[15:0] FLSE | IEERTHREA RERA LR . 5 AHAE, On-Chip FLASH [ RTIEEXTC
PR OB IERERR, BUUNEFERITAER, RAEREFE.

6.3.14 SYS_FLSP On-Chip FLASH Rt 317es

Hitl: 0x4001_98D4

S{{E: 0x0
7 6-18 JMEfa il 27 {245 SYS_FLSP
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLSP
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RW

e | AR i
[31:16] A

On-Chip FLASH B4 370, AFHFEE A\ 0x8F35, On-Chip FLASH
[15:0] FLSP | WARETIREA RERAER . B AHAE, On-Chip FLASH HZRTETIRERTC
B b ILREE, BUUAMEAREIIRER, RNERUE A
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7 AeSy RAFMEE

7.1 ®ER

LKS32MC45x RAE R, AE 5 RAEAEAE 4G5 PI1>353:0n-Chip FLASH 774 14 X Hopz il #5A1 Ext-
Chip FLASH #2725 o

On-Chip FLASH 77f%{A& 4614/~ X5 : NVR fl MAIN, NVR k/)\A 2KB; MAIN A /MEHEE A4
SHAELN G

®  On-Chip FLASH fZi#{K /2% XI5 (MAIN) , A5G R R P8R X

®  On-Chip FLASH f#fif {45 S A7 X3k (NVR) -, TIEA 25 FH P A s X

LKS32MC45x Z I H, On-Chip FLASH {Zfif (A —F4H & o

Ext-Chip FLASH ¥ 285k S #2520 16MB [194M: SPI 321 FLASH. #hE SPI 2] FLASH,
B AT R, LKS32MC45x 1 Ext-FLASH #ifil # S R v ia b 4= yiihy 4% SPT #2[1 FLASH.

®  Ext-Chip FLASH =il 4%, {USZ4F SPI £2[1 FLASH, SHpHAZk/ W2/ V2 = Fri & mini=

®  Ext-Chip FLASH #fil%, S MCU E#s1T4ME SPI [ FLASH fRR MRy, R,
SCRPR A SPLEZI] FLASH FRf b RS 4888 21 7 N AT

NFETH LKS32ZMC45x RFE A IR FHRATRCE , I8 ARG RN AP AR Ia T AR T R Ge iy
WRAIPERERIL, BYMKELT 17— Cache iM%, On-Chip Flash A7 RETIHAF A Cache, Jjj
Hiaf72e%; {H Ext-Chip FLASH fN AR 2t Cache, JCiZgR1G .

NVR 2KB/MAIN 256KB

On-Chip FLASH NVR 2KB On-Chip FLASH MAIN 256KB On-Chip FLASH ROM OKB
0x0 + 0x0 + 0x0

OX7FF 0x0

256KB

OX3FFFF

7-1 On-Chip FLASH {£7fif {475 [A] Il 7-HE 4]
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7.2 THEERRS

YV YV V VY

vV V V V

On-Chip FLASH # |28k, =ES2I0% On-Chip FLASH fEA5A I AE 4 E . A4 :

On-Chip FLASH HECHUBAOSE(E. EHFXT NVR LCOURBEIAI MAIN LOSGUEL. B2 R
ROM [, A 4HF 0L

On-Chip FLASH 4240 AY#RE. A%t NVR X 4w f2 R0 MAIN XIS 2. ROM [XJE AR
TR IR

On-Chip FLASH #F454F . % Sector #Fk. NVR X1 MAIN [X 3557 ¥ Sector %[ ROM
NSRRI o

On-Chip FLASH R PRAT#E . BIW HIRE 7 il H #2124 74E MAIN DGR ROM XI5, NVR XA AT
AT, HABFEE

On-Chip FLASH R EEARARIERE, DR R ROIRIRTHFE
On-Chip FLASH {7t R A 28 O PR AP ERAE o
On-Chip FLASH [ Cache fjufiiible, DARFHE R BARISFTRCR .

On-Chip FLASH 42| 7 f£2s 915 0]

Ext-Chip FLASH =il @it , - ES0MXS Ext-Chip FLASH fAA# (RO 345 :
Ext -Chip FLASH JS2HUSCHR (45 o

Ext -Chip FLASH e $ta i #4

Ext -Chip FLASH $E[3#5:4E

Ext -Chip FLASH #2772 V7 [7] o

7.2.1  On-Chip FLASH ThEEHHR

IR, SEEL XS On-Chip FLASH fFAf (AR S0 /152 H /2R /1 R RS R o o i)

IRASHeAIA -

l(’ ©2020 URUHBERS QRS U SRV A 60



LKS32MC45x User Manual

Reset
Recover

& 7-2 On-Chip FLASH IR A6 e ]

7211 S

AG5eE A, On-Chip FLASH 7 2B AR . H H /2 0RIE On-Chip FLASH {7# 4/
FRHY HLASUE . NHBRGUESR , ARZEA X On-Chip FLASH $AAT#E. IWERAE AT H S8, Jom
BT

7212 {RHRAE

On-Chip FLASH HI{RHRERIES 5P 157 Standby A1 Deep Sleep. HRZEAHATXS On-Chip
FLASH fJ##/RT, On-Chip FLASH 1] B 82t A StandBy R4 (#7717 Cache Jjattith , G IHRESRAL) o
= AGLIAST Deep Sleep FR{ERT, i fjitA On-Chip FLASH th#t A\ Deep Sleep, SCHRFF(RIIHFERT HAY
On-Chip FLASH #£ A Deep Sleep Hy#AF, &ifFHZh5E, LR A-

YANFRIE RS, [HI A4 On-Chip FLASH. £ — BN K 5, On-Chip FLASH FJ#4/7iE
TR ILMUREIE BR0E, REPEE S5, TEREAT A

7.2.1.3 On-Chip FLASH :EUi4E

A0 On-Chip FLASH HUEEZARERAE. RG] il WISk 2] FLASH N EBAI R -

®  MCU iliit AHB S2251 1 5341 D 534, Eifi (Direct) it On-Chip FLASH #1470 BUSCHRIE
JALRIEIE H 32Bit, FLEUAEVSIT MAIN [XS0F] ROM [Xh (FUBAT/RREMEND HUSHE. A TH
Tt MCU (B0, BEPHRAET Cache I TAE,

® MCU it AHB 2 S Lk, Vilrl il 4 A A5 47 d , [A1#% (Indirect) SEIA52HL On-Chip FLASH

l(’ ©2020 URUHBERS QRS U SRV A 61



LKS32MC45x User Manual

N ERER BB E . R LAT ] MAIN [XJ0R1 NVR DX EGE , ROM XA S5-I AT
SR, BEE AT A Sh5E s RN, TORE AR BT A (A O (e BERY, f7AE 1/D i
LN S gk, [FIRYYsn) FLASH B9 i, On-Chip FLASH PR R, {5 1/D BEkiiil,
S EH T 1/D B WA RSSO AR, —H S MZRIG51H) On-Chip FLASH (A7,
I/D BEICET HE S BAi5ES.

® i {far FSMC_REDY.READY fi7, fi5/~=4Hi I/D SR A5eil 1 S s e, 1 32R5%E,
0 FIRARTE Mo

® Fi{rdr FSMC_REDY.IREADY {7, fi5/R4HI S LGB AoEik 1 AT Buin#RlE, 1285, 0
FINARTE M
FLASH_CFG.REGION i fi5/~ 4 i oy [ (2 WA~ DX e BERSEARAN T

2 7-1 On-Chip FLASH 3 i) 23 a4 Mid

FSMC_ICFG.REGION 3 ] DX 3
0 MAIN [X 5] ROM [X Ja*
1 NVR [X 15

*EE, ROM XIERIA S Fr— Ik dnfe, dnfiscie)n, LXK XN (eXecuteregioN) , #ixE
JEANRER I, WA FRIF IR IR FE AR B

Vil AT g A5 frdr , SEBLR 23 On-Chip FLASH PR RISV ERY DA TIRAR 10 T -

Write FSM C_ICFG.REGION

Y

Write FSMC_ADDR

Y

Read FSM C_RDAT

Y

Wait FSMC_REDY Idle

7-3 On-Chip FLASH [Rj#4 3 B A Em AL
7.2.1.4 On-Chip FLASH Zife4ifE
47X On-Chip FLASH fiAfRIN itetiedE. — s, FRATVEPATIREREAE (PRUEXT Y e iy
ABME, FAE—HEEES TR, TR E. A, HEEEE YA On-Chip
FLASH ¥l #a ) 25 (s, SCIMgmfefidE. LKS32MC45x .t i O gmFE 95 % 128-Bit, Hl—kE A 16
l(’ ©2020 KA RGQISETA HLE SCHEAR S AT ASY 8L 62



LKS32MC45x User Manual

> Byte,

RAEPURAE . LR, 777E 1/D B2 S B4k, [FMT5IR] FLASH f9f% 4L, 1/D 12ki32 On-Chip
FLASH #(#f, S BAAAIT4mFE%1F. On-Chip FLASH Py MEALEI, Lo 1/D B4dinl, S BT
TEAF 1/D SRS IHA RESE O R —HL S B ZFR1G 151 On-Chip FLASH (477, 1/D HZTcik
BT HE S BT M5ES.

ANFRLG 7 0, gREHAE 2 AR, T EONAN LS T bk e L :

2% 7-2 On-Chip FLASH ##223 [Al ik 43 it 25
e MAIN <5} ROM [X 3,
Ha1 0x0000 0000 - 0x0003 FFFF 0x0000 0000 - 0x0000 0000

MPRERE, BRI

® RZAiffdn SYS_FLSP, 5 AR, MERImFEORAT

®  On-Chip FLASH |27 {74+ FSMC_ICFG, JT /5 4mfefdife

®  On-Chip FLASH #bhil 27 f74% FSMC_ADDR, ‘5 A Zwf2ibht

®  On-Chip FLASH 4L 404l 27 /765 FSMC_WDATO % FSMC_WDAT3, 5 A 4wfi%ds

®  On-Chip FLASH #ifitfili i 27 {7 FSMC_WDAT, 5 Afil A A, il St

® Zi{fiy FSMC_REDY.IREADY {7, 575 4T S M2 Mot il T Ui dmtei #HE, 1 FR5eH, 0
FIRATEH o

Vil AT g 77 (7 dr , 552 On-Chip FLASH Z e A ERUAATHUFE AT -
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1l

No
System Clock is 192MHz —————— P>

L

4] 7-4 On-Chip FLASH #iibledi Fedie /Bt (4]

ARG TR FINT, 74827 SYS_CLK CFG HFCE . On-Chip FLASH 2t /48 Frig A Yy £ X

[ A2 [ 72 14 , On-Chip FLASH 42 il 7 B3 T 40 XTI ], FRAT X AT (191145 {H - FSMC_IDIV.BCNTO
1 FSMC_IDIV.BCNT1 RIAME/Z 192MHz AR R HEUE ;S5 TR MR M, s
HilE FSMC_IDIV.BCNTO F1 FSMC_IDIV.BCNT1 [{E, LASZEL 96MHz/48MHz F1 24MHz [ %0H
(REPWEEANLER) o SZARUETHEUE x I i 28 & T8 2 I I 8] o A [J) 43238 0 b 19
FSMC_IDIV.BCNTO #{] FSMC_IDIV.BCNT1 [{J{t, 152% AT aifiasiidk. 3¢, FSMC_IDIV.BCNTO
1 FSMC_IDIV.BCNT1 { GERC & AF A7 it A2 LY JLAEME, ARERES AR EME, SATRE T2 On-
Chip FLASH Zf/#EBsR 0. B0 FSMCIDIV f#54E, RAT581EM], SRR H& IR El/ ST A #AE .

FEPAAT On-Chip FLASH HY4 2 /# BRI ERS , FLASH AL TR, #7 Cache A, JC/RZiHES
JEARIRE] MCU, MCU #5745 TA%, F{F On-Chip FLASH [U4ufe/#FriRlEocte, A REARSITHE
Fro MERT, OMPRIEEUE Mk, —H FLASH ST 1 4mfe i FRIRAE, Cache Frf# Bty ial, ik
B MR

K 7-4 SRR T IRIRRYI A . AP TS R, ATLAES A\ FSMC_ADDR P /7 &l , FCE
FSMC_ICFGADRLINC, JT /el § sl s SaTiusmfete/Escie/a, FSMCADDR f{fH, ZRifF
H N 0x10. FESLSRIERMLL, (FIBIERIME Y 0x04. JESAFEAGTIREA T :
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4] 7-5 On-Chip FLASH bS5 AR i

7.2.1.5 On-Chip FLASH & #(F

#EE#1%4F04 On-Chip FLASH fEEAERE. R 50 - REEIL 15 H] On-Chip FLASH 2 & %5 £ 55

WMo BARHEN:

R 74 SYS_FLSE, S5AEH, MBRIEERGAT

On-Chip FLASH #3341l 5E

On-Chip FLASH #4125 77 %% FSMC_ADDR, 5 A& % itk

On-Chip FLASH #[R %5 {74 FSMC_ERAS, fiil L #5 R/ F

% (7% FSMC_REDY.IREADY 1V, 875410 S A2 5e i 1 YR HEBR VT IFEAE, 1 FR5EH, 0
FRATE o

R IERT, f74E 1/D B2 S B2k, [FRFYTIR FLASH BffiL. 1/D 2235 On-Chip

FLASH 5C, S JZebUiFHEA . On-Chip FLASH PSS (LA, 075 1/D JAZkifil, S M
et 1/D B IRA RESE A SR —EL S SAZ63R{H7H On-Chip FLASH [9RLJ), 1/D fsTiik
AEE S M.

PAATXF On-Chip FLASH fFA# (A ERERVE. — 1> Sector YR/ 1024 775,
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T4 MAIN X3 (B KTE0) Sector itk 4 ic 23]

%% 7-3 On-Chip FLASH MAIN [X15 Sector Mtk 4 it &

e Hohk T (Byte)
Sector 0 0x0000 0000 - 0x0000 03FF 1024
Sector 1 0x0000 0400 - 0x0000 O7FF 1024
Sector 2 0x0000 0800 - 0x0000 OBFF 1024
Sector255 0x0003 FCOO - 0x0003 FFFF 1024
ROM XIS FF8 BR 5

NVR [X Ik 53] Sector #£55;

Z% 7-4 On-Chip FLASH NVR [X i, Sector Hihl-7)fit 32

P Hitik JR~F(Byte)
Sector 0 0x0000 0000 - 0x0000 03FF 1024
Sector 1 0x0000 0400 - 0x0000 07FF 1024

MAIN [X3I8A] LASZ3E Sector #81%

FLASH f5[5ERVERURR LT AR o

1

No
System Clock is 192MHz ——————p>
i Yes

i

4] 7-6 On-Chip FLASH #EBR5 BR A e
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Secotor #f%, 4Lt FSMC_ADDR #ii:£ 1> Secotor ##5 k. FSMC_ERAS 5 A
0x7654DCBA fih & 4R RAE o

On-Chip FLASH 776 {4, BRIASRE RECH 100K 1Ko AR Rriastg it B0 ErT LIk
IR (e DS TH) SEBRIE W RR) o PREIEFRARA, S0 Sector #FR. AHHLIE R #EFRERAE
Tk, PREEERFRRLT
® RLEEfrdr SYSFLSE, G AEH, MREREERIR
®  On-Chip FLASH #Fr#(E, LB NHHEER HLEREDEERR, PUsIEFRIHERCE Y 0
®  On-Chip FLASH f5FRERIE(ERE
®  On-Chip FLASH Hitil- 77 f74% FSMC_ADDR, 5 A#ERr il
®  On-Chip FLASH 3% {7 % FSMC_ERAS, fil i #Fi/F
®  Fiffdr FSMC_REDY.IREADY £, #H/RHHT S BAGEM S I HATIEFRITIERIE, 1 R85, 0

FIRARTE K o
®  On-Chip FLASH, JH A HATEEBCY AT EREG AR B A A s, FIMTRAHN 1o e 1, i

R BRI RS A2 1, U PREE BRI, B P BRI R AR 1, FRARIA IR BR R
QR B S B AR

I, PRI R RO E 3, PUATSERCEN 3 HYIERRIE, HHT Sector MLk XS I AR5 74
4E4: 1, il On-Chip FLASH 228 1 (IR -

7.2.1.6  On-Chip FLASH Cache Jji##/F

On-Chip FLASH ARG LR ], TCIEAE| ARG E . 24%) On-Chip FLASH 171521
BRVERT, FTRERT 1 AP A A RESE R 0 T e gcia i 152 Y , On-Chip FLASH ##i#5#5 in T Cache
hE. Cache IJRERYTFIEFIRH, HiF#1%E SYS_.CACHE_CFG.EN RIT],

I, # P47 T On-Chip FLASH ff {55k / et fF, Cache BRI AL AL RIHTF A, {H Cache
SNBSS, W2 SRR E AT, PRI &L R & e e SR L il S B s T4

Ro

7.2.1.7 On-Chip FLASH {4/

On-Chip FLASH {7 {1 PR3 54cHi 53 8 13597« On-Chip FLASH {7 (4445 MAIN. NVR fI
ROM ) B {A (471 Sl A ROM X3 A (47 S5l - On-Chiip FLASH A7 i (B (A GR A7 SRS [ J ASC 1A
I HORAP S PRI HIRAS T IH , On-Chip FLASH R (ARSIAGRIIT I RAPFHIIREA K
1], On-Chip FLASH i {AHAAGAISEH] . ROM KIS Sl (AP S, B4t ROM sk frise 7
47", On-Chip FLASH {7 (REE AR GRAP AU TF S FHOC FA , AN 52 i) ROM. DI A DR AP SIS RO JR AR AT o
PRAPSKIE RO BARIZ 8, anh

® ROM DUERIATHRERE, SRAPFAITIEORIT, MCU FISNFI RIS AIF3% H ROM X I
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® ROM D ESATHEERIE, SRIPFAIFHORIT, MCU FISNFRIEAIY5RFF32 1 ROM [X Ik

® ROM XIEHATHEERRE, AP TITRIRIT, SNARTEAY IR, MCU AR LSz H AT LA

1T ROM X

®  On-Chip FLASH Al (AREMRERI, PRAPFARITH IR, MCU MIFMFE R 5332 2] On-Chip
FLASH f7fif{A4F ROM LXIsf) A1 75 ROM DXk N 42 A7 il T () sk i, I0ERT ROM XY
PRAPFHPIRES, (2 MCU HIz4T ROM X35 HIFE 7

®  On-Chip FLASH {Ff#{REEIRGAR, BAPFIFEORIF, SMRICIEYT 32 E] On-Chip FLASH £
PRI A (B245 MAIN/ROM/NVR) 5 MCU A3j5[R[Ff1% i %] On-Chip FLASH £ {44} ROM [X
ERIAZS; ROM XIS AT AT [ peaseth, U ROM KIS AP A IIRZS, (2 MCU

AJIE1T ROM [X IR AR

On-Chip FLASH 77 i {A#24f MAIN [X /1 ROM [X I K5}, On-Chip FLASH 7% {4 (£13% MAIN.
NVR 71 ROM) FEAARAR-A 1SRG AT ROM XIS GRIPISRI , 2% B X 19 AR 47 5 BT 40 Be A bk i AN ] o

T FAGRI RIS B
2 7-5 On-Chip FLASH {747 145 fit 32

HE FEARORAP SRME_MAIN [X 35 ROM JlUG {47 5 g _ROM [X 5§,

oy g 4 T ey o 4Pkt
HE1 0x0000 0000 | 0x0003 FFFF | 0x0003 FFFO0 | 0x0000 0000 | 0x0000 0000 | JC
HE 2 0x0000 0000 | 0x0002 FFFF | 0x0002 FFFO | 0x0003 0000 | 0x0003 FFFF | 0x0003 FFFO
HE 3 0x0000 0000 | 0x0002 FFFF | 0x0002 FFFO0 | 0x0000 0000 | 0x0000 0000 | JC
HE 4 0x0000 0000 | 0x0001 FFFF | 0x0001 FFFO | 0x0002 0000 | 0x0003 FFFF | 0x0003 FFFO
HE S5 0x0000 0000 | 0x0001 FFFF | 0x0001 FFFO | 0x0000 0000 | 0x0000 0000 | JC
HE6 0x0000 0000 | 0x0000 FFFF | 0x0000 FFFO | 0x0003 0000 | 0x0003 FFFF | 0x0003 FFFO
HET 0x0000 0000 | 0x0000 FFFF | 0x0000 FFFO | 0x0000 0000 | 0x0000 0000 | JC

# On-Chip FLASH ({40 FRARGAPRES, Pl AT R ARPR4E, #2BR*S On-Chip FLASH
FRERN DRI (ROM XI5 & ROM DB ERAFIRES) o M2, 45 On-Chip FLASH f#f#/{A
SeFRARAFIRAS, P IS TERIFER1E, X On-Chip FLASH {7 (RHYEHEdEA TR I o BRI L
"N, On-Chip FLASH ff (R EURAL TR R PR S EHREAS , BEAE B ST IR PUIRES

HOFTERAE, RORIPRTRARSA T ORI, AR ARAPIR S

M ERFTLCER], AT Sar4la M i)E 4 4~ WORD, D ECHRIFF. IR FRIAZR N2
1R, RIS R AL TR ARAFIRES s PRI T RIS 4 1 B, BT g A T IR PR

R, #t EZIP R R, PATRMARP 1 gike, 5 ATIE4 1 A9ME, 328 FSMC_PROT 27 f74%,

K RGPS BB R, SEmcPRar (132 FSMC_PROT iR [EM{E A RIBE TR FUIRES) o DRI R

PR, AR, FRATTE WL B2 IR PR IR S B BT
2% 7-6 On-Chip FLASH {4z il 45 it 56
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*4 FSMC_ICFG.PROT [ii% # 0, 1325 FSMC_PROT 27774, #45¢ )k On-Chip FLASH f7fif {4cibF-5&
PRORAPUIRZSHY SRR AE; 4 FSMCICFG.PROT BCEy 1, 32U FSMC_PROT % {7 %, *K5¢ik ROM [X
S PRAPIRAS I BRI R AR o

7.2.2  Ext-Chip FLASH &% ThRERA

LKS32MC45x figi¢f-523) Ext-Chip FLASH ¥l #% , RG24 ~ME FLASH 77#4. ~ME FLASH [
b hE R 23 (A 45 F 0x0100_0000, %59 F 0x01FF_FFFF, “k/[NA 16MB,

Ext-Chip FLASH 53 ga4 1k
®  HhhRZRTE N 24 7, TFESME FLASH 25570 /NT4T 16MB, KT 64KB.
® (Y SPIA 3 A&k 7=, HIERIN SCLK Mg s, R A EEdE, TR RAEEEE .
®  UFRHAZE SPIfLA, WLk SPIALHI AU £k & i o
® [l MCU B faisin], thnl DLt & f7 % R B inl
7.2.2.1 Ext-Chip FLASH ] /7=

Ext-Chip FLASH A W7 a7 =X BE#e)7 RIFIE R A Frig BT R, giE MCU Hiamid i
HEF-4EF XS Ext-Chip FLASH. [RI£2051A], 528t Ext-Chip FLASH & &7 19 aF a1 18] o —ME,
1320 /1247 Ext-Chip FLASH 1982, 7T DA FH B3 0] 7 =0, 1320/ 2mfe Ext-Chip FLASH i FH (R B51)7
)77 o
7.2.2.2 Ext-Chip FLASH f£#i7+47%

Ext-Chip FLASH Bl F= Hh I PAG sk, AHIMZE, RRDFTECHIG I, F5

il 3 Ext-Chip FLASH #5548 1 27 (7 an A X BL B A s, A RENIFI P46, Ext-Chip FLASH 3 1L PIN &
ES IR

3¢ 7-7 Ext-Chip FLASH PIN #{{iif & [5] LKS32MC45x H (¢ 2%

Symbol Extension Remarks LKS45x
CS# Chip select EFLS_CSN
Serial data output for 1 x1/0
SO SIo1 EFLS_DATI[1]

Serial data input and output for 4 x I/0 read mode

Write protection active low
WP# S102 i ) EFLS_DAT][2]
Serial data input and output for 4 x I/0 read mode

Serial data input for 1x 1/0

SI SI00 EFLS_DATI0]
Serial data input and output for 4 x I/0 read mode

SCLK Serial interface clock input EFLS_CLK
Hardware Reset Pin Active low or to pause the device

HOLD#/RESET ] ] )

“ SI03 without deselecting the device EFLS_DAT]I3]

Serial data input and output for 4 x I/O read mode
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BINE T, AP, —RETEEE, —ME54Ek. Ext-Chip FLASH [ WP#i7H
FH 7, ByibiRgmts, HOLD#/RESET#iyHifH 4. LKS32MC45x X IME S, BRINHHIA, A
M I ThRE. DI MR, 754 Ext-Chip FLASH #5476 & 164, Ext-Chip FLASH #2i
& lE, Z T o Ext-Chip FLASH SEHIS= P14, [R]) Ext-Chip FLASH #5688 525 15 2 2% i o

7.2.2.3 Ext-Chip FLASH 1ii4-#%={

RN, Ext-Chip FLASH i i LA EBSMEUA, (AR AL Gr & R, S5 TEr
K, BL{R7IZ 0 Ext-Chip FLASH CHS. Ext-Chip FLASH #fl#fE & A A0, 4/ A2
BUE, AEAATCARIE, ARG SR TR 0. B AU T

® 544> (Command)
® Hihh#R4 (Address)
® iS5 (Mode)

® Ji&#ks (Dummy)

® s> (Data)

LA P25Q32H iy, R LAIRCE, HE%.
7.2.2.3.1 Ext-Chip FLASH [A]# 55X PUki 5

[FlEYsR), EEACE FSMCUCFG 537 f7as. YRR AT

cs# |
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
T AVAVAVAVAVAVAVAVAVAVAVAVAVD ! : . .
<« Instruction —».«—— Address —». Mode 4— Dummy —», Byte0 . Bytel .
5100 XX KOOI OO
21 17 13 9 5 1 5 1 5 1 5 1

Slo1

S102 2218 14> 10X 6 2 6 2 6 2 6 2

S/103 23>< 19X 15 <11 7 3 7 3 7 3 7 3

4 7-7 Ext-Chip FLASH [AJ35¢ /7 AP R B i Y
FrA s, Bt sh, HERP L. Nl FSMC_UCFG RYRCE N :

FSMC_UCFG = 0x3FC0_4123;

4k, FSMC_UCFG.DAT_LEN [l 4, FonistuA-7T5 1 8dE, o LARCE A H e EUE.
7.2.2.3.2 Ext-Chip FLASH B3 77 = DU Zkise

FLEVIIN], EEIRCE FSMC_FCFG S35 7 de. WImBoemT:
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cs# |

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

SCLK . . . . . . .
< Instruction —».«— Address —». Mode <€~ Dummy —». Byte0 . Bytel .

5100 OO OO

SI101 215175135 9 > 5 > 1> 5 > 1

S102 225185185105 6 > 25 6 X< 2 YOO E

S/103 23><19X 1511 7 3 7 3 7 3 7 3

F4 7-8 Ext-Chip FLASH 157 30/ Ak USRI
PR, RIS, JLEHINIILNES . N FSMC_FCRG FRCE Y :

FSMC_FCFG = 0x03FC_0421;

IlEAL , FSMC_FCFG.DAT_LEN FCE 0y 4, Fon B 9%dE, al LARCE Y HEEUE. i,
N MCU — AT EE 32-bit Bl firbA, BV ROBURC IR EDY 4, HARA L.

7.2.2.4 Ext-Chip FLASH 775

Ext-Chip FLASH (7 fH B/ NBALR T, 1N SRR I AEhL 4% SETURIENS , eI
LI, s BT, #HREIE TR, A FSMC_UCFG.ORDER FIRCE
B, BUE IR

FSMC_UCFG.ORDER ==

—

FSMC_UCFG.ORDER ==

——

/4] 7-9 Ext-Chip FLASH #5277 545 I35 O KA )3
CERAEB R, 500, LB 2% FSMC_FCFG.ORDER ffI{A.
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FSMC_FCFG.ORDER ==

—

FSMC_FCFG.ORDER ==

——

4 7-10 Ext-Chip FLASH B #2725 [l 32 (B 1 £k

7.22.5 DMA f£i

Ext-Chip FLASH ¥:il#% 525 DMA €41 [Al47 TR T30, DMA 45 2O HIA

FERETTACT, BCE FSMC_UTRG.DMA_EN 2 1, RUR[JF/S DMA DJRE. RMEdafI K, o 4
AUREEL . B, BROEIK 4 TR E, 74—k DMA fRER. 2541

DMA_CTMS4 = 0x00010004;// 1 round 4-times

DMA_DADR4 = 0x20001000;// ram space

DMA_SADR4 = 0x4001A010;// ext-chip flash read data register
DMA_REN4  =0x40000000;// ext-chip flash dma request enable
DMA_CCR4 = 0x00000A11;// word-alignment

DMA_CTRL = 0x00000001;// enable DMA

//wait DMA interrupt

FEEFTTACE, Jo i RE FSMC_UTRG.DMA_EN 47, (] DMA SR A 730, B
X Ext-Chip FLASH YBEIOJ &R . 2841

DMA_CTMS4 = 0x00010004;// 1 round 4-times
DMA_DADR4 = 0x20001000;// ram space
DMA_SADR4 = 0x01000000;// ext-chip flash space

DMA_REN4 =0x80000000;// soft trig
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DMA_CCR4 = 0x00000AF1;// word-alignment
DMA_CTRL =0x00000001;// enable DMA
//wait DMA interrupt
7.3 A
7.3.1  HihbSER
e 5 R AR AR ZF A7 A B S M HE 2 0x4001_A000 27745155
% 7-8 G JAHE B ZF A2 v 3R
ZFR s i
FSMC_UCMD 0x00 | Ext-Chip FLASH Jaj#2 )5 =35 [l iy & 27 47 2%
FSMC_UMOD 0x04 | Ext-Chip FLASH [a]#:)5 =37 Al i 25 17 v
FSMC_UADR 0x08 | Ext-Chip FLASH [a]#:)5 =377 [A] Mok 23 /7
FSMC_UWDA 0x0C | Ext-Chip FLASH [a]#275 =7 [A] 4 Fe 8 25 -2
FSMC_URDA 0x10 | Ext-Chip FLASH [a]#275 =37 [A] 15 BUE IR 25 17
FSMC_UCFG 0x20 | Ext-Chip FLASH [a]#2)5 =37 [A] #3125 (-
FSMC_UTRG 0x24 | Ext-Chip FLASH [a]#:77 =17 Rl ER i 247 28
FSMC_FCMD 0x30 Ext-Chip FLASH B /5 2015 N a4 & 74
FSMC_FMOD 0x34 Ext-Chip FLASH B 575 2017 A =0 1748
FSMC_FCFG 0x50 Ext-Chip FLASH B 575 2017 s il & 1745
FSMC_FTRG 0x54 | Ext-Chip FLASH B 825 =37 Rk 29 47 2%
FSMC_EDIV 0x60 | Ext-Chip FLASH J iR 25 4725
FSMC_WDATO0 0x70 | On-Chip FLASH s 40325 /%%, BIT[031:000]
FSMC_WDAT1 0x74 | On-Chip FLASH g0 27 (£ 4%, BIT[063:032]
FSMC_WDAT2 0x78 | On-Chip FLASH g0 27 (£ 4%, BIT[095:064]
FSMC_WDAT3 0x7C | On-Chip FLASH s 4027 (£ 4%, BIT[127:096]
FSMC_ICFG 0x80 | On-Chip FLASH fil & 2 {7 8%
FSMC_ADDR 0x84 | On-Chip FLASH Hihl- 25 {78%
FSMC_WDAT 0x88 | On-Chip FLASH #aftieEfil % 2747 o
FSMC_RDAT 0x8C | On-Chip FLASH 32425 (7-7e
FSMC_ERAS 0x90 | On-Chip FLASH =i/ il % 27 47 2%
FSMC_PROT 0x94 | On-Chip FLASH {f 4/ iR A2 £ 74
FSMC_REDY 0x98 | On-Chip FLASH TA/EARAZ (754
FSMC_IDIV 0x9C | On-Chip FLASH 329 {774

7.3.2 FSMC_UCMD Ext-Chip FLASH [EEF 56 S

Hbofik: 0x4001_A000
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SA{E: 0x0

2 7-9 Ext-Chip FLASH Jia) 2 5 23 ja) iy 425 /758 FSMC_UCMD
5

15 14 13 12 11 10 9 8 7 6 4 3 2 1 0

UCMD

RW

fE | LA Wi

[7:0] UCMD | Ext-Chip FLASH [a)#2 /7 =i Al 6 4 2 i o

7.3.3 FSMC_UMOD Ext-Chip FLASH [G#Z /5 215 AR EFFes

Hbfk: 0x4001_A004

SA{E: 0x0
=5 7-10 Ext-Chip FLASH jil 5 7 2 i [t 25 7722 FSMC_UMOD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UMOD
RW
0
B BLAAFR 15t A

[7:0] | UMOD | Ext-Chip FLASH [y 2y i st 2 7 ¢

7.3.4  FSMC_UADR Ext-Chip FLASH [Hj8:5 5 a2 e
Hiht: 0x4001_A008
SEAfE: 0x0

% 7-11 Ext-Chip FLASH [1)4£ 77 =05 [ ik 75 /7 #% FSMC_UADR

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FSMC_UADR
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FSMC_UADR
RW
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(DA (744 FR i

[23:0] | FSMC_UADR | Ext-Chip FLASH jaj45 /7 21/ [ Mot 27 175

7.3.5 FSMC_UWDA Ext-Chip FLASH B/ 15 F4RESIES R

Hihk: 0x4001_A00C

S E: 0x0
3¢ 7-12 Ext-Chip FLASH [RI4% /5 =035 0] 4 F 5t 27 /7% FSMC_UWDA
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FSMC_UWDA
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FSMC_UWDA
RW
0
e (& FR |

[31:0] | FSMC_UWDA | Ext-Chip FLASH [a]4 /7 =17 M) 4R PR R0 27 178

7.3.6  FSMC_URDA Ext-Chip FLASH [Bj8:5 R 15 iSRS G

Hbofik: 0x4001_A010

SAE: 0x0
= 7-13 Ext-Chip FLASH [Al#2 77 201 [l e BUSCH 25 4722 FSMC_URDA
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FSMC_URDA
RO
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FSMC_URDA
RO
0
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(DA

(744 FR

il

[31:0] | FSMC_URDA | Ext-Chip FLASH [i]# 5 215 [0S USSR 25 1722
7.3.7 FSMC_URWT Ext-Chip FLASH jal575 =35 il S

Hihk: 0x4001_A01C
ZAE: 0x0001

%% 7-14 Ext-Chip FLASH []4% 77 215 [n) 56 37 4F-4F FSMC_URWT

(VA BLATR Vi
R S B R AR R St SE e CSB Hrim, SEFZ AR LA
BT — kA
T H % fF, H i FSMC.URWT[06:00] fi & J4 thO ,

[15:0] | FSMC_URWT | FSMC_URWT[15:08] {i /£ & thl , % £F A A =(th0+1)x(th1+1)
xClock_Period.
XS T AR R, Horf FSMC_LURWT[01:00] {242 thO, th1 {524 0,
SEARAT A= (th0+1)xClock_Period

7.3.8  FSMC_UCFG Ext-Chip FLASH [H#575 i a4 S fees

Hbofik: 0x4001_A020

SA{E: 0x0
< 7-15 Ext-Chip FLASH [8)3 77 237 [n) 41 27 755 FSMC_UCFG
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ORDER DAT_SPD DMY_SPD MOD_SPD ADR_SPD CMD_SPD DAT_LEN
RW RW RW RW RW RW RW
0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT_LEN DMY_LEN MOD_LEN
RW RW RW
0 0 0
(VA= (R Ui
BTN, SRR/ N LR E
31 ORDER 0: Ext-Chip FLASH {FAf B, 1% FRACSLAFRL
1: Ext-Chip FLASH fEt# I8, 1%/ NI A7
30 R CSB TIM RN, e — AR 50 U T BT AR — 4 CSB i o
. ERIALH 0
[29:28] DAT_SPD BARER 3 IAT R IR E
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00: —HRZfEH
01: MIRZAEH)
11: PURZfL
10: FEEACE

TUARHR AT RIE IR
00: —HRZAEH)
[27:26] DMY_SPD | 01: PiHZkfEH

11: PURZfLH

10: FEEACE

BT I T RIEICE
00: —HRZAEH
[25:24] MOD_SPD | 01: PiiZ(L4

11: VUMRZAL

10: FELALE

R AT R IR BC E
00: —HRZfEH)
[23:22] ADR_SPD 01: PIHRZfL

11: PRt

10: JEEACE

W AT RIRBLE
00: —HZfLm
[21:20] CMD_SPD 01: WM ZfLim

11: PUMRZALH

10: JEEACE

BRSO IE , 75 i/ MBI, 0 R ToIinsy, 1R 1 17
L9A2] | DATLEN ey, gk 15 47

(1] DMY LEN TR BERACTE, FA R/ NRAL, 0 AREERTEMF, 1 AR 1405
' ] W, —URCEHE, RK 15 AT

BT EARACE, A R NRfr, 0 AARTEIFRS, 1 AR 14

7:4 MOD_LEN . R N
[7:4] W, U, A 15 A
[3:0] - REAAL, BEERCEN 0

7.3.9 FSMC_UTRG Ext-Chip FLASH |57 A /E S

Hbfik: 0x4001_A024

S{{E: 0x0
< 7-16 Ext-Chip FLASH (8] 77 235 0] 3/ 27 785 FSMC_UTRG
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMA_EN oP SEL
RW RW RW
0 0 0
A HLETR Wi A
[31:3] - TREEAL, EERCE N 0
[2] DMA_EN | Ext-Chip FLASH =i 2+ {{ifE DMA % 5:/F
i Ext-Chip FLASH il ¢ [A)4#% 77 27 ] Ext-Chip FLASH, #5/E4Y
[1] OP 1: s /48R
0: 1EHL
it Ext-Chip FLASH #7148 i 4% 77 2t/ 1] Ext-Chip FLASH. [A]R, {7
WARIRASNL
[0] SEL R 1\
1: filtkc#pdE, b3
0: Mtk #HlE, =N
7.3.10 FSMC_FCMD Ext-Chip FLASH BI85\ 44 a7
Hutik: 0x4001_A030
S E: 0x0
2% 7-17 Ext-Chip FLASH B 77 1)7 Al fir & 27 4798 FSMC_FCMD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FCMD
RW
0
frE | LA ViA

[7:0] FCMD | Ext-Chip FLASH i 5 201 i) iy & 2 7 28

7.3.11 FSMC_FMOD Ext-Chip FLASH E#:/7 528

Hohk: 0x4001_A034

EAi{E: 0x0
5% 7-18 Ext-Chip FLASH B % /5 =0 [R5 %5 /7 4% FSMC_FMOD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FMOD
RW
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E | AR i

[7:0] | FMOD | Ext-Chip FLASH Ei#3 /7 20y it 25 178

7.3.12 FSMC_FRWT Ext-Chip FLASH E 515 Rkl Saes
Hohk: 0x4001_A04C
EAfE: 0x0001

% 7-19 Ext-Chip FLASH B £2 /5 27 [n) 354 3 {7 %5 FSMC_FRWT

(DA DRy i
R E RSB R e R CSB fu, el An] AT T —Ik
E (o

[15:0] | FSMCFRWT 1 St okt e, FSMC_URWT[O1:00]3: {2 thO, thi fiiy 0, %

A5 A]=(th0+1)xClock_Period

7.3.13 FSMC_FCFG Ext-Chip FLASH E#77 X5 RisHI &
Hhifik: 0x4001_A050
S {E: 0x400

%% 7-20 Ext-Chip FLASH B 77 207 )45 7 47 2% FSMC_FCFG

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ORDER DAT SPD DMY_SPD MOD_SPD ADR_SPD CMD_SPD
RW RW RW RW RW RW
0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT_LEN DMY_LEN MOD_LEN
RW RW RW
Ox4 0 0
(VA= BLATR i
HA AV, BB/ N K E
27 ORDER 0: Ext-Chip FLASH f#i# %t , 42 B SLAE L
1: Ext-Chip FLASH {FA# (9%, #2187
26 -- PRE, [EERLE N 0
[25:24] DAT_SPD &Tﬁﬁiﬁﬁj\ﬂ:ﬁi#ﬂé@aﬁ
00: —RZAEH)
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01: WHMRZfEH
11: PYRZAL
10: JRARCE

TUARHR AT RIE IR
00: —HRZAEH)
[23:22] DMY_SPD | 01: PiHZkfE

11: PURZfLH

10: FEEACE

BT AT RIEICE
00: —HRZf4
[21:20] MOD_SPD | 01: PHiZA(L4

11: VUMRZAL

10: FELALE

R AT R IR B E
00: —IRZAEH)
[19:18] ADR_SPD 01: PIHRZfL

11: PR Zeteam

10: JEEACE

Fa I T R IR B E
00: —HRZAEH)
[17:16] CMD_SPD | 01: PitRZ:(L4
11: PR Zefeta

10: ARALfCE
[15:8] DAT LEN %TE%B%%@E&E, FACNRUNEAL, 0 AARTCILHR S, 1A 14

07, UCRHE, Aok 15 Y

741 | pyLey | URBOBURKIE, FUNENAEL, 0 RS, 1R 1T
' - W, Uk, B 15 A

WA BRI, I N/ N, 0 AR, 1K 1415
3:0 MOD_LEN \ 2t
[3:0] - W, U, K15 AT

7.3.14 FSMC_FTRG Ext-Chip FLASH E#5R 5 E/EHERS
Hohk: 0x4001_A054
EAME: 0x0

%% 7-21 Ext-Chip FLASH B #% 77 35 R #1E 27 (7 #% FSMC_FTRG

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UPDATE
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RW

(DA (744 FR

il

[31:1] - RO, FEERCEHN 0
Ext-Chip FLASH #2428 4 75 275 0] B A7 S8 BT K AEAE T BE MCU —
B B2 75 2SR E Ext-Chip FLASH [0, K 7 4% 18, TFsifess
[0] UPDATE PR B T T BT A R A A7, IO S T — RS, KRR GE

Hroehe.
1: fl BB IR AR/ R R R
0: vk BEHTHRAE/ HEoH S 5

7.3.15 FSMC_EDIV Ext-Chip FLASH Jyiseaifrse

Hihk: 0x4001_A060

A 0x44444

2 7-22 Ext-Chip FLASH I %5472 FSMC_EDIV

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DAT_BAUDL DAT_BAUDH
RW RW
1 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMY_BAUDL DMY_BAUDH MOD_BAUDL MOD_BAUDH ADR_BAUDL ADR_BAUDH CMD_BAUDL CMD_BAUDH
RW RW RW RW RW RW RW RW
1 0 1 0 1 0 1 0
(A=Y (LT YL
BARER PR E, (RS AL
0: —/ ARG HH
[19:18] | DAT_BAUDL | 1: Wi~ RGeHS 5 A
2 = RGm R R
31 YA ARG A
ATl Ca = T R S s R
0: —/> RG] HH
[17:16] | DAT_BAUDH | 1: Wi~ RGeH, 5 A
2 = RGe R R
31 YA ARG A
[15:14] | DMY BAUDL ﬁ%%ﬁﬁ?ﬁ%%?@aﬁ, R FE SRR 2
0: —/> ARG A
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1: WA RGeS o ]
2: = RGN E
3: DU RS hE

[13:12] | DMY_BAUDH

TUARTRI PR RECE, oy VR ak R
> RGeI E
PRI R G ]
= RG B

0:
1:
2:
30 PUA ARG B

[11:10] | MOD_BAUDL

PG PR ACE, (RS A A
0: —/ ARG 4 ]
1: P RGe
20 = RGN B E
30 DY RGN B

[09:08] | MOD_BAUDH

FEAFBII PR RACE, & PR A L
0: —/ ARG £
1: P RGeS o
20 =R BRI
30 DU RGN R

[07:06] | ADR_BAUDL

HHEFR PRI, AR P2 R AL
0: —/ RGN £
1: P RGeS o
20 = RGN E
30 DY RGeS R

[05:04] | ADR_BAUDH

HohE R PR RBCE, PR R A
0: — RGN
1: P RGeS
2: =D RGN
3: PRGN

[03:02] | CMD_BAUDL

TR PR ACE, (RF-PRrEE FITIRL
— D RGhE
P R G  eh fE
= RGEE B
P9~ R Gl

w NN = O

[01:00] | CMD_BAUDH

TR PCRRECE, PRSI
— ARG BpE
P RGeS B
= RGE R
P> 2R G ]

w N = O

T, BN L ARG A0 H ARG 5 2 A0
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7.3.16 FSMC_WDATO On-Chip FLASH 4R dfma
Hihk: 0x4001_A070
SAME: 0x0

< 7-23 On-Chip FLASH 45 #2453 27 17 % FSMC_WDATO

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WDATA
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WDATA
RW
0
fIE | LR i

[31:0] | WDATA | On-Chip FLASH Zifi 4427 %%, BIT[031:000]

7.3.17 FSMC_WDAT1 On-Chip FLASH ZRfisuEairrs

Hihk: 0x4001_A074

S E: 0x0
% 7-24 On-Chip FLASH % %35 25 77 FSMC_WDAT1
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WDATA
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WDATA
RW
0
fE | AR Wi

[31:0] | WDATA | On-Chip FLASH 4if4di2r 7%, BIT[063:032]

7.3.18 FSMC_WDAT2 On-Chip FLASH #fSsiinairas

Hohk: 0x4001_A078
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SA{E: 0x0

2 7-25 On-Chip FLASH 2% 27 f7-#s FSMC_WDAT?2

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WDATA
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WDATA
RW
0
[A R R Wi

[31:0] | WDATA | On-Chip FLASH 4 44i2r 745, BIT[095:064]

7.3.19 FSMC_WDAT3 On-Chip FLASH #fS¥inairas

Hbofik: 0x4001_A07C

S E: 0x0
3¢ 7-26 On-Chip FLASH #2445 27 /7% FSMC_WDAT3
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WDATA
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WDATA
RW
0
fE | AR Vi

[31:0] | WDATA | On-Chip FLASH i Fa$idE 27 (742, BIT[127:096]

7.3.20 FSMCUCFG On-Chip FLASH BB 1Fes

Hihk: 0x4001_A080

S{E: 0x0
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2 7-27 On-Chip FLASH Jit B 27 {742 FSMC_ICFG

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
o =
g g z 2
ml UI Cé‘ gq‘
E =4 a =
=¥ < (L;a-l
RW RW RW RW
0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Z. =
=) N 2
3 g g
[~ 2
RW RW RW
0 0 0
& (LATR i

[31]

ERS_EN

On-Chip FLASH #F5{##E. EiAH 0,
0: KM#RE
1: FFaEkE

PRG_EN

On-Chip FLASH #fE{HEE. 2RIAH 0,
0: KAgmts
1: Rt

[23]

ADR_INC

On-Chip FLASH Ml # 35 (figE. BRIAHN 0.

0: S IE{ERE

1: JHEE e

243017 On-Chip FLASH ¥4 5 5 R, FFIEILIHAE, 1T LAY/ kb
e,

SEL_PROT

On-Chip FLAS {47t
0: 1% On-Chip FLASH f7fiff (REEAR LRIPSENE I PR 4777
1: j56F ROM DXAAT PRAP SN O AR AP 7

[11]

REGION

J77 1] On-Chip FLASH [XJsi%4#¢ . BRiAH 0.
0: MAIN/ROM (A Hitik A R 0et AN [ X80
1: NVR

[7]

RETRY_EN

PLEIE R RE
0: KM
1: fiige

[3:2]

RETRY

PRBEBR TR

7.3.21 FSMC_ADDR On-Chip FLASH Hbhl-2775e

Motk : 0x4001_A084

SA{E: 0x0
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2 7-28 On-Chip FLASH #1125 {7 %% FSMC_ADDR

17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADDR
RW
0
frE | AR Ui
[31:16] AAH
ML BF A o 132/ 5 JARBRIRAERT R Y M HE 27 A7 o
BEHURAE, —kIEEL 32-BIT %4, ADDR [JfARM {7234 On-Chip FLASH &1
R
HMFEdE, —kgntE 128-BIT %(4li, ADDR HYEAKIY(z 254 On-Chip FLASH #3
[17:0] | ADDR .
il #5 20 o
PEBR#RAE, Sector K/NJy 1024-Byte, #4117 Sector 4[5, ADDR [y fflk 11
234 On-Chip FLASH #&##520&. 4T Full #BEA, ADDR [J{E## On-Chip
FLASH ¥ tfill 4 200 o

7.3.22 FSMC_WDAT On-Chip FLASH ZRfR#fEfil R Eer

Hbofik: 0x4001_A088

S 0x0

5% 7-29 On-Chip FLASH 5 #5 i % ¥ (745 FSMC_WDAT

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WDATA
WO
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WDATA
WO
0
frE | AR Wi
[31:0] | WDATA | 5 A 0x7654DCBA, fjii% On-Chip FLASH 4if 4 {

7.3.23 FSMC_RDAT On-Chip FLASH ¥R 75

Hihk: 0x4001_A08C

S{E: 0x0
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2 7-30 On-Chip FLASH J24742 25 /7% FSMC_RDAT

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RDATA
RO
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RDATA
RO
0
[A R i

[31:0] | RDATA | $Af7TieUd%4%, 321 On-Chip FLASH X ikt (){H

7.3.24 FSMC_ERAS On-Chip FLASH #Ei&EERE T Ees
Hbdk: 0x4001_A090
SAE: 0x0

2 7-31 On-Chip FLASH #4424 2547 2% FSMC_ERAS

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ERASE
wo
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ERASE
wo
0
(A= Fr 4R i
[31:0] | ERASE | 5 A 0x7654DCBA, fiii%s On-Chip FLASH {345 /f:

7.3.25 FSMC_PROT On-Chip FLASH {f3RASZF R

Hidl: 0x4001_A094
SAE: 0x00010001

2 7-32 On-Chip FLASH {40k 42 /£ 2% FSMC_PROT

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

| RPROT
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RO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PROT

RO

(DA (744 FR i

ROM XI5 A a7 SR (19 PRAFUIRZS

[16] RPROT | 0: Aff4p

1: frypf

On-Chip FLASH 77 fiff (B (A PRAP SR Y PR AFRAS
[0] PROT | 0: Affdp

1: friypr

7.3.26 FSMC_REDY On-Chip FLASH T/ERAF A
Hodk: 0x4001_A098
SAE: 0x0101

¢ 7-33 On-Chip FLASH T /IR Z5%5 /7 %% FSMC_REDY

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IREADY READY
RO RO
1 1
e | FLAFR Ui
[31:9] A

S JE\Z V7[R On-Chip FLASH JfR7

[8] | IREADY | 0: S EZfEVjin] On-Chip FLASH, NE#sz S AZRH) & EHTIER

1: S A7) On-Chip FLASH, RJ425Z S AZRHY A B Hid oK
[7:1] A

I/D i4k7/7[h) On-Chip FLASH R4S

[0] READY | 0: I/D ZkAE1)j[n] On-Chip FLASH, ANH25Z 1/D 2y & EHTIER
1: 1/D ZR1510] On-Chip FLASH, RIH5Z 1/D i) & EHTIHR

T, S BEGR /MRS, 1% (7 & /5 2R B 7] On-Chip FLASH,  ScRpise it/ 4 /#4555 1/D
FZE MCU B[4/ 1] On-Chip FLASH [/ 2k, H S
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7.3.27 FSMC_IDIV On-Chip FLASH BfE& 7%y

Hihk: 0x4001_A09C

SAME: 0x58004011

2% 7-34 On-Chip FLASH TARIRAZfE4s FSMC_IDIV

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BCNT1
RW
0x5800
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BCNTO CKL CKH
RW RW RW
0x40 1 1
AT (Y it

[31:16]

BCNT1

On-Chip FLASH 4RI 327 7788 1o ANF ARG, [E LM . BRA
4 05400, Xf/ 192M ARG 4.

192M: 0x5400

096M: 0x2A00

048M: 0x1500

024M: 0xA80

[14:08]

BCNTO

On-Chip FLASH 4 FEHERHTHE 27 (758 0. BRIMEJy 0x40, IR 1
S BT,

[07:04]

CKL

On-Chip FLASH 7ESZIURIERT, A ERIEER IR P ROFF 2R R, X AME
SN T SR E R B 5 SR P DR A B FRTUI i AE 0L AT O Ox1 AT 0x 2.
0x1: (Y RGEHFT 96M, I EHRIME, KPR 2 ARG
0x2: BUME, HRFATHT 96M I, (KA T-OREF 3 D RGEMBIEIN.

[03:00]

CKH

On-Chip FLASH 7ESZIURIERT, A ERIE R fsy AP ROFF 2R A, X AME
SN TSR E R 5 55 AP OR A I FRTUIE i AE 0L AT Ox1 AT 0x 2.
Ox1: (CHARGHHRILT 96M, nlfEHAE, R 2 AR5 R,
0x2: BRI, HRGKTHT 96M I, & FOREF 3 1 R i JH

7.3.28 NVR RESHHHHERE

LKS32MC45x % #ES %

LKS32MC45x 7= i A7 fifi O B HES L
KHESE, RErE S rRE, FEE A S RS BUR

RHESHE, AR RTHHAT SN, W RA SR AR ER,  SOCRFHR
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RHES AL,

i LKS 23 =] S 10 128 R Bt AT S s 1] 5

KHESHL, AR RGP R, AT VT I #R AT

lks32mc45x_nvr.o XA E T RHES B S E R 2K .

BEHER %L : uint32_t Read_Trim(uint32_t adr);

2% 7-35 LKS32MC45x F B Z il

Mk g
0x00000800 SYS_AFE_REGC # #i{H
0x00000804 SYS_AFE_REGD
0x00000808 SYS_AFE_REGE %18
0x0000080C SYS_AFE_REGF #s i
0x00000810 SYS_AFE_REG10 #fi(H
0x00000820 | ADCO_DCO FsifEf, 2/3 f5dtzs
0x00000824 | ADCO_DC1 Fiffi, 1 f5Hazs
0x00000828 | ADCO_AMCO (i, 2/3 f5Hazs
0x0000082C ADCO_AMCI FGHE(H, 1 f5H425
0x00000830 ADC1_DCO #EfH, 2/3 548
0x00000834 | ADC1_DC1 #ififl, 1 f5Wzs
0x00000838 | ADC1_AMCO Fsif:(l, 2/3 {5425
0x0000083C | ADC1_AMC1 Fififl, 1 f5Wazs
0x00000840 ADC2_DCO #EfH, 2/3 548
0x00000844 ADC2_DC1 MEfE, 1154
0x00000848 ADC2_AMCO #HE(H, 2/3 {554
0x0000084C ADC2_AMC1 FHE(E, 1 f5hE25
0x00000860 DAC 0 #%#% 3.00V £4f, SYS_AFE_DAC_AMC FSiE(E (Fk 512 {H£EH)
0x00000864 DAC 0 #%#% 1.20V £4{2, SYS_AFE_DAC_AMC FSiE(E (Fk 512 {H4EH)
0x00000868 DAC 0 #%#% 3.00V £4{, SYS_AFE_DAC_DC FsifEff
0x0000086C DAC 0 #%#% 1.20V £4{, SYS_AFE_DAC_DC FsifEff
0x00000870 DAC1 j%&#% 3.00V #4f7, SYS_AFE_DAC_AMC #3#EfE (Fk 512 f5455R)
0x00000874 DAC 1 %&4% 1.20V #4f7, SYS_AFE_DAC_AMC #3#EfH (Fk 512 f545H)
0x00000878 DAC 1 3% 3.00V %47, SYS_AFE_DAC_DC #%ifE(l
0x0000087C DAC 1 3%+ 1.20V £4{7, SYS_AFE_DAC_DC FsifEff
0x00000880 OPAO, 320K FR# VS OSK Wi, GAIN Ryl (F7k 1000 f5455L) | ROy 0 Rl
0x00000884 OPAO, 320K i VS 10K MR, GAIN WUE(H (7K 1000 f5%£55) , RO N 0 Rkif
0x00000888 OPAO, 160K K VS 10K Wi, GAIN MUE(H (7K 1000 fE%£55) , RO N 0 Rkif
0x0000088C OPAO, 080K RKfft VS 10K Wi, GAIN WUE(H (kK 1000 fE%£55) , RO & 0 Rkif
0x00000890 OPAO, 040K [Kfi VS 10K [Wih, GAIN #UE(E (kK 1000 f5455) , RO M 0 Mk
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0x00000894 | OPAO, 020K Ki#E VS 10K ki, GAIN Rl (7K 1000 f5455) |, RO Ky 0 BRI
0x000008A0 | OPA1, 320K Kkt VSO5K ki, GAIN Kl (Fk 1000 f5455) |, RO K 0 B
0x000008A4 | OPA1, 320K Kifi VS 10K KR, GAIN FsMEfE (Fk 1000 f55EH) | RO My 0 BRif
0x000008A8 | OPA1, 160K Kiff} VS 10K KR, GAIN FMEfE (3K 1000 f545E) | RO My 0 BRif
0x000008AC | OPA1, 080K Kiff} VS 10K KR, GAIN FsMEfE (A 1000 fE4EE) | RO My 0 BRif
0x000008B0 | OPA1, 040K Kiff VS 10K KR, GAIN Ry (3K 1000 f55E) | RO 0 BRif
0x000008B4 | OPA1, 020K Riff VS 10K KR, GAIN FsMEfE (3K 1000 f5EE) | ROy 0 BRif
0x000008C0 OPA2, 320K FR# VSO5K ki, GAIN Wil (7K 1000 f5455) |, RO 4 0 BRI
0x000008C4 | OPA2, 320K BifE VS 10K ki, GAIN Rl (F7k 1000 f5455) |, RO K 0 BRI
0x000008C8 | OPA2, 160K KifE VS 10K ki, GAIN Rl (F7K 1000 f5455) |, RO K 0 BRI
0x000008CC OPA2, 080K Kk} VS 10K ki, GAIN #ifEfE (7K 1000 f5455) |, RO K 0 BRI
0x000008D0 | OPA2, 040K Kk} VS 10K KR, GAIN uEfE (F7K 1000 f5455) , ROy 0 BRi
0x000008D4 | OPA2, 020K RK4% VS 10K KR, GAIN AGiEfH (K 1000 fF555E) , RO 4y O Bl
0x000008E0 | OPA3, 320K KifE VSO5K ki, GAIN Rl (7K 1000 f5455) |, RO K 0 BRf
0x000008E4 | OPA3, 320K Biff VS 10K ki, GAIN Rl (7K 1000 f5455) |, RO K 0 BRI
0x000008E8 | OPA3, 160K Kif VS 10K ki, GAIN Ryl (7K 1000 f5455) |, RO K 0 BRI
0x000008EC | OPA3, 080K Kiff} VS 10K KR, GAIN Ryl (Fk 1000 f545E5) |, RO K 0 BRif
0x000008F0 OPA3, 040K FR# VS 10K Wiif, GAIN #efEfE (7K 1000 f5455) |, RO K 0 BRI
0x000008F4 | OPA3, 020K KifE VS 10K ki, GAIN Rl (F7K 1000 f5455) |, RO K 0 BRI
0x00000900 OPA4, 320K kit VSO5K [, GAIN #E(E (K 1000 f5255) , RO A O KR
0x00000904 | OPA4, 320K Riff VS 10K [klf, GAIN R (K 1000 f5455) , RO K O Bl
0x00000908 | OPA4, 160K Riff VS 10K [klf, GAIN R (K 1000 f5455) , RO M O Bl
0x0000090C | OPA4, 080K Riff VS 10K ki, GAIN BIEE(E (A 1000 fz4EH) | RO 4 0 KR
0x00000910 | OPA4, 040K Riff VS 10K ki, GAIN BIEE(E (A 1000 fzgEH) | RO K 0 KR
0x00000914 | OPA4, 020K BRf#E VS 10K Fii, GAIN Ryl (7K 1000 f5455) | RO 4 0 BRI
0x00000920 OPAS5, 320K BRi} VSO5K Will, GAIN Fsi:fE (7K 1000 fE55) | RO My 0 BRi
0x00000924 | OPA5, 320K Riff VS 10K [klf, GAIN R (7K 1000 f5455) , RO M O Bl
0x00000928 | OPA5, 160K Riff VS 10K [klf, GAIN R (7K 1000 f5455) , RO K O Bl
0x0000092C OPAS5, 080K FRl} VS 10K Will, GAIN Ry (7K 1000 fE455) | RO My 0 BRi
0x00000930 OPAS5, 040K FRi} VS 10K Wilf, GAIN FsiEfH (7K 1000 fE55) | RO k0 BRik
0x00000934 | OPA5, 020K BRfE VS 10K Fiif, GAIN Ry (F7Ak 1000 f3545EH) | RO 4 0 BRi
0x00000940 | JREILEET, RERRIMEE

0x00000944 | (LG, MERIEE

0x00000950 OPAS5, JLEIHIE (Fk 1000 f255)

0x00000954 | OPA4, J:iHE (Fk 1000 f5455)

0x00000958 | OPA3, I:AiHE (K 1000 f5455)

0x0000095C OPA2, JLEIHIE (7K 1000 fH4tE)

0x00000960 OPA1l, JLEIHIE (K 1000 fHLEE)

0x00000964 | OPAO, F:AIHIE (3K 1000 f5455)

0x000009A0 OPAO 6 M4z MY Offset {5 (HFF5KA, Hf: V, jik 10000 £%)

Bit[31:16] 2 {534 6 £4
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Bit[15:0] 4 A% 5 £4

Bit[31:16] 8 fH AU AL 4 44

Ox000009A% 1 Bii115:07 16 i Afiss 3 44
Bit[31:16] 32 (A HAEEL 2 5
Ox000009A8 | Bit[15:0 64 ikl 144
0x000009AC OxXFFFFFFFF({54)
OPAL 6 I Jifr [ Offset [l (74 58, #if: V, Jirk 10000 %)
0x000009B0O Bit[31:16] 2 AR 6 1Y
Bit[15:0] 4 [ f%5L 5 £
Bit[31:16] 8 (SHCAfE 4L 4 1%
Ox000009B% | gy 115:07 16 fisi kit 3 14
Bit[31:16] 32 A HAHEL 2 4
0x000009B8 | g 115:0 64 fisi i 1 44
0x000009BC OXFFFFFFFF({%E@)
OPAZ 6 {3 1 Offset [fL (77 B, Hify: V, JiCk 10000 (%)
0x000009CO Bit[31:16] 2 ECRAEEL 6 34
Bit[15:0] 4 {3 f%5L 5 £
Bit[31:16] 8 (LA (AHL 4 1%
Ox000009C | pii115.0] 16 fisi e fiekc 3 44
Bit[31:16) 32 fEHAEAL 2 5
Ox000009C8 | pii115.0] 64 fizhi ek 1 4%
0x000009CC OXFFFFFFFF({ [:‘73)
OPA3 6 /{3 1 Offset [fL (77 B2, Hify: V, JiCk 10000 (%)
0x000009D0 Bit[31:16] 2 EURAEEL 6 14
Bit[15:0] 4 [3HAA%5L 5 £
Bit[31:16] 8 (LA (AL 4 1%
Ox000009D% 1 i1 115:07 16 i A fist 3 44
Bit[31:16] 32 [ fH AL 2 4
Ox000009D8 1 by 115:0 64 s Aofiss 144
0x000009DC OXFFFFFFFFU%EQ)
OPA4 6 1 Jif3r 1 Offset [l (7 52, #if: V, Jiok 10000 %)
0x000009E0 Bit[31:16] 2 {—Eﬁj{j{{%éﬁ( 6 14
Bit[15:0] 4 {5540 5 4
Bit[31:16] 8 fi A5 4L 4 +%4
Ox000009E4 | pit115.0] 16 fisii ek 3 44
Bit[31:16] 32 I AL 2 4
0x000009ES8 Bit[15:0] 64 1:ﬁij(f:§5( 144
0x000009EC OXFFFFFFFFU% )
OPAS 6 - Jfir |1 Offset [fl (7% 52m, Hifv: V, ik 10000 %)
0x000009F0 Bit[31:16] 2 5K AEHL 6 14
Bit[15:0] 4 B AREAL 5 £
ooonaps | PEISL6T8 KRR 4 7

Bit[15:0] 16 fFRCAREL 3 44
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0x000009F8

Bit[31:16] 32 fi K A4 2 4
Bit[15:0] 64 fFARCAMEL 1 44

0x000009FC

O0xFFFFFFFF({}:54)

0x00000A00

OPAO, 320K [} VS 05K KR4 .
PRBEAE (7K 100 f255R)

16 (LAEH R2 SZRRRAAE,

ik 16 {747/ R1 5L

0x00000A04

OPAO, 320K R} VS 10K KR4 .
PRBEAE (7K 100 f255R)

16 (LAEH R2 SERRBAAE,

ik 16 A7/ R1 3¢

0x00000A08

OPAO, 160K i} VS 10K KRS .
PRBEAE (97K 100 f255R)

16 (LAEH R2 SERRBAAE,

ik 16 A7/ R1 3¢

0x00000A0C

OPAO, 080K [} VS 10K KR4 {7 .
BrBEAE (F7K 100 f5555)

216 (LAEH R2 SZRRRAAE,

ik 16 {747/ R1 3¢

0x00000A10

OPAO, 040K kit VS 10K FRERFFS1
PRBEAE (F7K 100 f5455R)

151 16 (A7 R2 SEBRBHAE,

ik 16 77/ R1 5¢

0x00000A14

OPAO, 020K kit VS 10K FRERFFS1 o
PRBEAE (F7K 100 f5455R)

151 16 (A7 R2 SEBRBHAE,

ik 16 747/ R1 5E

0x00000A20

OPA1, 320K KR} VS 05K RRUHA4 {7 .
PREEAE (97K 100 fE455R)

5 16 fLA7 R2 SEPRFAME,

ik 16 fiAFH R 58

0x00000A24

OPA1, 320K R} VS 10K WRUHS {7 .
PREEAE (7K 100 f455R)

5 16 fLA7L R2 SEPRFAME,

ik 16 fiAFH R 58

0x00000A28

OPA1, 160K KR} VS 10K RRUHA4 {7 .
PREEAE (97K 100 f455R)

5 16 fLA7L R2 SEPRFAME,

ik 16 fiAFH R 58

0x00000A2C

OPA1, 080K KRR VS 10K WRiBH4(
PrBEAE (K 100 fi545ER)

o

151 16 (A7 R2 SEBRRHAE,

ik 16 A7/ R1 5K

0x00000A30

o

OPA1, 040K KRR VS 10K W4 (L
PrBEAE (K 100 fi545ER)

151 16 (A7 R2 SEBRRHAE,

ik 16 (477 R1 5K

0x00000A34

OPA1, 020K KRR VS 10K W4 (L
PrfEAE (K 100 fi5455R)

o

151 16 (A7 R2 SEFRRHAAE,

ik 16 A7/ R1 5E

0x00000A40

OPA2, 320K Rih#t VS 05K FRUEH4(T .
PREEAE (F7K 100 f5455)

1= 16 (A7 R2 SEBRBHAH,

ik 16 fZAFH R1 58

0x00000A44

OPA2, 320K RKih#t VS 10K FRUEHH4(T .
FREEAE (F7K 100 f5455)

= 16 (A7 R2 SEBRBHAA,

ik 16 fAFH R1 58

0x00000A48

OPA2, 160K Rihit VS 10K FRUEH4(T .
FrREEAE (F7K 100 f5455)

&5 16 frA7) R2 SEPRBAA,

% 16 A7/ R1 5K

0x00000A4C

OPA2, 080K Kiit VS 10K FRUEH4(T .
FrREEAE (F7K 100 f5455)

&5 16 A7) R2 SEPRBA,

% 16 A7/ R1 5K

0x00000A50

OPA2, 040K RKiht VS 10K FRUEFHA4(T .
FrREEAE (F7K 100 f5455)

5 16 fLA7) R2 SEPRBATH,

% 16 A7/ R1 5K

0x00000A54

OPA2, 020K it VS 10K FRERFS1 o
FrEEAE (97K 100 f5455)

151 16 (A7 R2 SEBRRHAE,

fI& 16 il R1 5%

0x00000A60

OPA3, 320K [kifE} VS 05K FRUFS(T o
PrEEME (F7K 100 F5255)

15 16 (A7 R2 SEBRRHAE,

ik 16 fZAF/ R1 58

0x00000A64

OPA3, 320K Wkif} VS 10K FRUEES(T o
PRPHAE (F7K 100 £54508)

151 16 (A7 R2 SEBRRHAA,

i 16 fAF/ R1 58
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0x00000A68

OPA3, 160K KR} VS 10K WK .
FRBEAE (97K 100 f4550)

151 16 (A7 R2 SEBRRHAE,

ik 16 fifF/ R1 58

0x00000A6C

OPA3, 080K i} VS 10K WKUHA4 {7 .
PRBEAE (97K 100 f54550)

15 16 (A7 R2 SEBRRHAE,

ik 16 fiAF/ R1 58

0x00000A70

OPA3, 040K KR} VS 10K WRUHS4 {7,
PRBEAE (97K 100 f455R)

15 16 (A7 R2 SEBRRHAE,

i 16 fiAF/ R1 58

0x00000A74

OPA3, 020K R} VS 10K RRUHS4 {7 .
FRBEAE (K 100 f4550)

4 16 (i R2 SEBRHLGE,

i 16 fiAF/ R1 58

0x00000A80

OPA4, 320K R} VS 05K KRS .
PRBEAE (97K 100 f255R)

16 (LAEH R2 SERRRAAHE,

ik 16 747/ R1 5L

0x00000A84

OPA4, 320K kit VS 10K FRERFFS1 o
PRBEAE (F7K 100 f5455R)

151 16 (A7 R2 SEBRBHAE,

% 16 747/ R1 3¢

0x00000A88

OPA4, 160K kit VS 10K FRERFFS1 o
PRBEAE (F7K 100 f5455R)

151 16 (A7 R2 SEBRBHAE,

% 16 747/ R1 5E

0x00000A8C

OPA4, 080K [ift VS 10K RIS
PrfEAE (K 100 fi5455R)

151 16 (A7 R2 SEBRBHAE,

% 16 747/ R1 5E

0x00000A90

OPA4, 040K KR} VS 10K RRUHA4 {7 .
PREEAE (97K 100 f455R)

5 16 fLA7L R2 SEPRFAME,

i 16 fiAFH R 58

0x00000A94

OPA4, 020K KR} VS 10K WRUHA4 (7.
PRBEAE (9K 100 f54550)

5 16 fLA7L R2 SEPRFAME,

i 16 fiAFH R 58

0x00000AA0

OPAS5, 320K R} VS 05K WRUHA4 {7 .
PREEAE (7K 100 f455R)

5 16 fLA7L R2 SEPRFAME,

ik 16 fiAFH R 58

0x00000AA4

OPA5, 320K itk VS 10K RRIBHY(T o
PREEME (F7K 100 fi5255)

151 16 (A7 R2 SEFRRHAAE,

ik 16 A7/ R1 5K

0x00000AA8

OPA5, 160K it VS 10K RRIBHY(T o
PREEME (F7K 100 fi5255)

151 16 (A7 R2 SEBRRHAE,

ik 16 A7/ R1 5K

0x00000AAC

OPA5, 080K il VS 10K KR4 o
BRBHAE (§7k 100 f455)

151 16 (A7 R2 SEFRRHAAE,

ik 16 A7/ R1 5L

0x00000ABO

OPA5, 040K it VS 10K RRIBHY(T o
PREEME (F7K 100 fi5255)

151 16 (A7 R2 SEFRRHAAE,

ik 16 A7/ R1 5E

0x00000AB4

OPA5, 020K it VS 10K RRIRHY(T o
PrEEME (F7K 100 F5255)

151 16 (A7 R2 SEBRRHAAE,

ik 16 A7/ R1 5K

0x000009A0

OPAO
Bit[31:16] OPA 2 f&JAA54L 6 44
Bit[15:0] OPA 4 ffTECR 4 5 45

6 TM4AL TRy Offset . (ARFS IR, HfL: V, K 10000 %)

0x000009A4

Bit[31:16] 8 A4 4 14
Bit[15:0] 16 fFBUAFEEL 3 4

0x000009A8

Bit[31:16] 32 fi U4 2 14
Bit[15:0] 64 fFHUAfHEL 1 44

0x000009AC

OxFFFFFFFF ({1%4)

0x000009B0O

OPA1 6 M%f THY Offset {H CARFF M, Hifi: V, Bk 10000 %)

2 fE ORI R 6 14
4 fEHCRAR RS

Bit[31:16]
Bit[15:0]
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Bit[31:16] 8 f& K% 4 £

0x000009B4 R
* Bit[15:0] 16 {41 3 Y
Bit[31:16] 32 {5 RAEEL 2 1Y
0x000009B8 N
* Bit[15:0] 64 {5 (%L 1 4Y
0x000009BC | OXFFFFFFFF ({3%4)
OPA2 6 MY4{7 N1y Offset {H CHRF525M, Hfz: V, ik 10000 £%)
0x000009C0 | Bit[31:16] 2 {7 hfiski 6 4
Bit[15:0] 4 {55 5 44
Bit[31:16] 8 f& K% 4 £
0x000009C4 R
* Bit[15:0] 16 {5 f%1 3 Y
Bit[31:16] 32 5K A4 2 1Y
0x000009C8 RO
X Bit[15:0] 64 f5IM A AL 1 1Y
0x000009CC OXFFFFFFFF ({£E3)
OPA3 6 MY4{. iy Offset { CHRFH2M, Hfz: V, kK 10000 £5)
0x000009D0 | Bit[31:16] 2 {Ehl AfE4L 6 14
Bit[15:0] 4 fE/HURAEEC 5 A
Bit[31:16] 8 fZii A fs % 4 1Y
0x000009D4 it[31:16] E@zjﬂfﬁz fé,
Bit[15:0] 16 {5451 3 #Y
Bit[31:16] 32 fF A (541 2 kY
0x000009D8 it[31:16] if'ﬁﬁj(j'iﬁ \1,%
Bit[15:0] 64 f5HUAAEE 144
0x000009DC OXFFFFFFFF ({£E3)
OPA4 6 M4(L iy Offset {H CHRFE2EM, Hfz: V, K 10000 £5)
0x000009E0 | Bit[31:16] 2 &7 k(% 6 4
Bit[15:0] 4 fE/CRAE%C 5 A
Bit[31:16] 8 & A% 4 14
0x000009E4 e
X Bit[15:0] 16 {5 A 54 3 14
Bit[31:16] 32 5 R A4 2 1Y
0x000009E8 RSO
X Bit[15:0] 64 {5 ARS4L 1 1Y
0x000009EC | OXFFFFFFFF ({3%4)
OPAS 6 P40 Y Offset {5 (ARF52£MY, FfAz: V, JK 10000 £%)
0x000009F0 | Bit[31:16] 2 f&Tl A4y 6 kY
Bit[15:0] 4 f/CRAEE 5 AY
Bit[31:16] 8 5 AfE4L 4 1Y
0x000009F4 \ A
X Bit[15:0] 16 fEi kA4 3 #4
Bit[31:16] 32 5 R4 2 1Y
0x000009F8 \ ot A
X Bit[15:0] 64 FEHAfE4L 144
0x000009FC | OXFFFFFFFF ({§:5)
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8 DMA

8.1 bR

DMA 71 CPU [Fl 4t A 2 E ik o

WmE 8-1 fiffn. HAHSIRFEATFEY DMA i5n], {UNHE# TS5 CPU MHEM ML .
ADC/DAC/SP1/12C/MCPWM /UART /Timer/GPIO/Hall/SRAM 23545 1] LAk CPU F1 DMA tL=35]A],

STORAGE
interface
32bit RISC Flash
processor
RAM
8Channel DMA
SERIAL INTERFACE
UART x3
ANALOG INTERFACE
ADC x3 [2Cx2
DAC x2 SPIx1
OPA x6 1/0
External
GPIO
Comparator x6 ‘ ‘ IRQ
Key Reset svxzi:i

CLOCK MANAGEMENT
TIMER & TRIGGER
12MHz RC
192MHz MCPWM x2
PLL
32kHz RC
TIMER x5

POWER MANAGEMENT HALL x2

Power-on Reset

IWDG \ \ WWDG

Brown-out Detector

SYSTEM CTRL

Voltage Regulator

1 8-1 DMA AHB a2k ify
DMA £ 8 MifjE, L=—/Miz5]%. 24 DMA 25K H 2 AVl A i & 2B iR, 4208 /e gt
fpdk, BERISHIBPARSEAER G, I—EREMEET KMz, DMAZHE, ek
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bk, FIWT T — M ARFFE R A EE 21

DMA [{fE# 7 A2 Ak, HiYs DMA_CCRx.RMODE &%, Al LMFHIEH— I Eisst, thnl
AR A — 4 B R SR T 2 IR -

WRECE —fe ez ik, Al DMA_CCRx.RMODE=0, Jj—7k DMA ik, DMA #LLA %
DMA_CTMSx k&l , SAARELF# DMA_CCRxEN fi%, B ARk,

IRQ flag |- |-
Channel enable
o i N o < N o i N on < n
(35} 39} 39} V] 35} T 39} 9] 39} T 39} T
+ + + + +© + + + + +© + +
T T T T T T T T T T T T
AlAaAa A Al A A a Al A A AlA
A A
the ng, DMA req the n+1y DMA req

4 8-2 RMODE=0 DMA {&4giff5 it
WRACE R EE N 2 s, WAEZHEsZ R, DMA Al REZ M R HAthif i 19 fz i K o
Z Rt s — s, iz DMA_CTMSx #), {1+ DMA_CCRX.EN A%, B HHix

=+

PIAAY

|-

Channel enable L
(e} i o o < LN
(35} (35} (2] 3] (25} (35}
+ + - - + +-
T T T T T T
[an] [an] [an] A [an] [an]

x A x A A A
the ny, DMA req the n+1y DMA req the n+2y, DMA req the n+3y DMA req the n+4y, DMA req the n+5y DMA req

¥ 8-3 RMODE=1 DMA {&#i1& .

DMA FE5E R, HiblfEHE DMA_CCRx.SINC ] DMA_CCRx.DINC Jeig 245 H shibh e, i
[ A5 B A7 e bk &R 2 word XFSF A, B DU H AN M hE 8 MG B O 074 Bl F
UART/SPI/12C, RNkl 2 vin] UART_DATA &i; SPI/12C FIFO £ 1f¥[EE ikl , A ARSIR[AITC T
Mk s AnEEysin) ADC B A7 ffde, WIHbHEE 2 H 30 4, FTLAR B NISIE. X TN,
WARBE TR NS, R aE, BN FEdEAL5E (DMA_CCRx.SBTW/DBTW) it E, X T
WAF VT RS2 550 byte FROMESL, HibkEH 300 1, X1 half-word, ik H2n0 2, X1 word, HitikH3)
4. FNELARERME A6, BEEA T SINC AR [HECE R, DMA P5 [ sbhk (A2 G50, H gk
[FI . PCE Aot 4 vk, IRHAEAT B i bk EEE R5F3428 word. SERRR FH, A0 SRACE £ R
~[ 4 byte 5} halfword, Nl fmfs % i 1/2 HE1TiEHE .
l(’ ©2020 REBUAGERSAIASHTE BRSO R VAT RS i 97
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SINC=0 DINC=0
Source Address Offset 0x0 Destination Address Offset 0x0
SINC=1 DINC=0
Source Address Offset 0x0 ‘ Destination Address Offset 0x0

Source Address Offset 0x4 ‘
Source Address Offset 0x8 ‘
Source Address Offset 0xC

SINC=0 DINC=1

Source Address Offset 0x0 Destination Address Offset 0x0 ‘

Destination Address Offset 0x4

Destination Address Offset 0x8 ‘

Destination Address Offset 0xC

SINC=1 DINC=1
Source Address Offset 0x0 ‘ Destination Address Offset 0x0 ‘
Source Address Offset 0x4 ‘ Destination Address Offset 0x4 ‘
Source Address Offset 0x8 ‘ Destination Address Offset 0x8 ‘
Source Address Offset 0xC Destination Address Offset 0xC

8-4 DMA Hip s 3425
—f8, SINC=0, DINC=0, Jihl. HAGHUEYAESE, TATRENIMEEIMLIIIEE o

SINC=1, DINC=0, JfMihbibly, HAMUEAES, wlGEA AR E A A7 df L iz -
SINC=0, DINC=1, JfMihbAEEs, HAMatE, alGEonsMsa 7 a2 A A B iz »
SINC=1, DINC=1, Jiiht. HAyHbhESEERE, NIMEZ A RECN ADC_DATX) A 7R A1

(i

T IR A5 R, DMA BbRn] L % & DMA_CTRL.EN {22 0 SREEH] (225K ¢ /4] DMA {ilifE
55K 4] 8 N IEIE S W [ i DMA_CCRX.EN) , i) DMA I 14556 . DMA 45 i B 27 (7w
(AILAB: CPU &) AEdustas (RS LA AT & U RER) o

DMA 7 #§ 8, 16 m©f 32 bit (byte, half-word, or word) = Fh{ % 09 & § e 4E , A&
DMA_CCRx.SBTW 7] DMA_CCRx.DBTW SREFEJHEAT H R RES RIRI AL 58, JEHhEDs R A7 555
A i1k D5 ) A7 B8 7] AR IR] o

DMA SCHFfE#, i DMA_CCRx.CIRC %4, il 351 DMA_CCRx.RMODE BC&fi ] o

WS¢ E DMA_CCRx.CIRC=1, H DMA_CCRxRMODE=1, HIfE¥&i#ki, —k DMA iER{z5
BEATAA , T —IREUEOE (40 UART $dEioz 2 RAM, SER— IOz AF F—UaR. 7eit
15X, DMA_CTMSx W] ARCE A— P ECKHIE, B T— ks DMA_CTMSx 3 1. W TIHEAMEE
DMA #{ T2 Mo AR~ lbrd:, CPU v LAk sEH DMA_CTMSx S H W K i B &% H i 5
i, MARCEEBNIFFELEE. HfE4 T DMA_CTMSx % LU, Hihb2s[mI2¥)iG k. DMA_CTMSx
SHOHESHON A, TR — 5t id. TEH 2, DMA [#iE e DMA_CCRX.EN {7y
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BAFENL, —E A, HI{E DMA_CTMSx B % 0. WIEREGR &4, nILAR{FiZ DMA_CCRx.EN,

Channel enable

Data 0
Data 1l
Data 2
Data 3
Datam

A A A A

the ny, DMA req the n+1y, DMA req the n+2y, DMA req the n+3y, DMA req the n+mg, DMA req

& 8-5 CIRC=1 H RMODE=1 DMA £ {5

N5t ® DMA_CCRx.CIRC=1, H DMA_CCRx.RMODE=0, HfFEfeaapAi=:0 DMA W3] —Kif =Rk
Ja eSS I T DMA_CTMSx IR EE IS, Jfr=Ardibrbrd. el ~, DMA_CCRx.EN JC/i#ift:
B, Y DMA BB EIE KRN BEENL, LMk —/E BENES . MREIRE A, wTL
7% DMA_CCRx.CIRC {7, Ff3#%Z% DMA_CCRx.EN {7,

IRQ flag |- |-
Channel enable
(@] i [a\] o < Ln (@] i o o < LN
(39} 4] (39} 4] 3} (19} (39} 4] (39} (29} 3} (19}
+ + + + + + + + + + + +
T T T T T T T T T T T T
A A A A A A A a A Al AalA

A A

the ny, DMA req the n+1y, DMA req

[ 8-6 CIRC=1 1. RMODE=0 DMA &4

TR, DMA_CTMSX 27 f7-¢n b Mz ek 0 J5 BB HON MR B . W EMusEdE
FINAE, WER A2 NARNEGE; WREREZR /MY, WES —EdE A L ADC #df
Wiz =N, e BRI 16bitx12channelx8 1k, WIFEEIMEA T DMA 5 —% 96 1
half word #1255 EH UG N —ie s, I3 s o A N bk, 7R & DMA 58 IR .
FARIEATE, DMA SE & R/ NI IS J5 BN kAR Yk DMA #2:4F, & 24 F1iEIE DMA 55
Wibr & 6n, [F I HE R 5 306 I ) DMA GEGE ,  HURE ¢ FR % B 2 78 1208 T8 1L 5 5 iUE 1%
DMA_CCRX.EN %4 0, DMA ZEEHHERIHE 7k i DMA_CTMS 25 {7280 74241
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8.2

RIEBEIDMA
(FLBVME, ®BEEN=) ~

BHEERH

(RECTMSx¥ME Sttt 3E4t)

ERER
W EHE LN BagR T T SRR
RE CTMSxME 53t FE$t i
( x il = -+ B DMAR R Bt
\ 4
BHHRES —
TR iR\ MRRS RS EATEN(
(T Hi % DMASE RS S8 Py S (KiMEE)
e
v s v

Bir ARG LEEE E—RIAKIE

[ iheir, Zeunanne
BN B R A — MR

HR

4 8-7 DMA fiF3h / BLRALHA T AL HIE

DMA |38 3K 73 O8 B0 35 SR A RE PR 3 SR M 2, B 3 ok o i B X Y. DMA G i R
DMA_RENx.SW_TRIG=1 >k, 5 1 [, BOPFRA (350 B A 7 B 2 . REPRE RIS Mo
BRI EE, SRPER SN AR DMA (il RIS, 8 EAE X B A i iz, B
AN EE CPU XTI gA T IR, , WA AUEN DMA fAgiigske. i ELAEF DMA 3R {5 54¢5d DMA 18

B2 R TR 25 DMA RS %,

eI AR BRI R

% 8-1 DMA #H3Kk

fih & > Hik
Wk BOLE il & B R AT RS B E S B % (F A% DMACCRx f5E, YW E T
DMA_RENx.SW_TRIG, — HiBiE#i{HEHERIT 453 T DMA #:4F.
ADC fEFR B RS , — IR SE I TMlIE 5 RAE e =42 Fhisnig =k, i DMA 4 ADC
ADC A5 M ENZ 2] SRAM . ADC HLEBERAESE R S5 4-E 4 DMA 1RG5, 1RG5
1E15%] DMA I3 f5 H DMA ¥ HIEE, TERFAME 2 5 TR i =5 Z8R ¢ [ 1 25 ] ADC
SRR SERCRT, AT AS R CPU M)y .
Timer Timer {§ 32/ Hb A /A3 -4y DMA 55K, A& DMA #/E il S 25 2k e,
AR ER A (An4Ehg 10ms fili & —k DMA #:4F)
SPI SPI Bl FH BRI G2 vh XS f 415 DMA $53R155, HT SPIERIW A, Ar ARzl
S P X RE 2 BT Eeth 2 Bk SE R R . SEEL SPIFIFO H B bR bRk
MCPWM MCPWM #bffifi it 22 /1T858 IS5 9 /4 4> ADC fih 2 {55-/E>5 DMA 153k, H{&k DMA
PAEARIE IS T T E
e 12C fsitefdi i 12CO_SCR.BYTE_CMPLT H[I 575 A& 1652 A M fii% DMA ik, DMA H3l
TE R 12C i sRbras. HoAh 12C PR R4 By CPU My
AR (i UARTLIF i DMA i3k, a5t DMA BC & & 4607 2 N2 s, il
UART {8 UART %0858 2B 4748 DMA & R(55; WnsAE46 7 2 B L BN AF, (6
UART B2 58 i R4 DMA JER(5 5o SFFrdith DMA HZ3E2 . UART 7£f DMA
BRI N [RIREAS A AH S PRI S7 LB CPU I R
CAN CAN T LAfE S DMA J5 3R
HALL | HALL thl Al LA/E A DMA 55k
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CMP CMP Hrifra] LAE S DMA 383K

2434 FMAC_CRDMAWEN=1, [l]*4 X1 buffer 5 /& 7% /f] 23 A i fjli 4 DMA [fi] FMAC &
FMAC | ATFIEIEE; 2% E FMAC_CRDMAREN=1, JI| Y buffer A L G REHRE N fil &z DMA
M EMAC SR IER . BARZ DR % DMA Tz e T FMAC (/R 26X E

GPIO GPIO Al AT LI/E ) DMA 13K

83 LR

DMA [ AR 6, i 8-8 FFm. hyibido H B T Ry 2 UMAE R 1
WL, 13 R PR R S 45 SR, AR AN R BLE I Tk R B S B
R IR

A 8-8 o, st £ TR, 8 4~ DMA MIES, fL/Edk RN : il 0>liE 1>iHiE
2> >l 7 (5N T) . £ DMA SlE N, 1A 2 MR R — R
FE, BRI SGR THAE R [ — MEER 2 R R U - 8%, — DMA
BB E M RE— M IR, 2 DR E SRS B AR — 58 N R R A
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ADCO
ADC1
ADC2
Timer0
Timerl
Timer2
Timer3
Timer4
SPI RX
SPITX
MCPWMO
MCPWM1
UARTO RX
UARTO TX
UART1 RX
UART1 TX
UART2 RX
UART2 TX
CAN RX
CAN TX
12C0
12C1
HALL
GPIO
CMP

HW request O

-

-
-

SW trigger O

HW request 1

—
SW trigger 1

HW request 2

SW trigger 2

HW request 3

-

-
-

SW trigger 3

HW request 4

SW trigger 4

HW request 5

—
SW trigger 5

HW request 6

SW trigger 6

HW request 7

-

YUY YUY

-
-

SW trigger 7

DMA

Channel 0

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

h J

\d

\J

High priority

Low priority

Internal
DMA
request

>

¥ 8-8 DMA iliE L /B2
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8.4

= DMA AL TF25 AR, BRAINISE RS —IEiE ] DMA R4 , IR A — 1 8% 1> DMA i§
KA, DMA ML BBESATE, UESm SRR E155] DMA Jiid5. Hoin ADC &
kiU, B5Eal—4e ADC Bifaittz, ADC HRFESERER M indit DMA J52%, DMA [HI£ 75 FRARES
BRI A 55 HAR MR X T UART, 45ifitiz—> byte FHT(#; XIT SPI/12C #:#fiz5¢—1> FIFO
HURdE, B E

T S CPU = DMA ] 5 SN /SRAM, - £E513E/SRAM [ 1 AR AN T TR AL
i, BB i — B R RO R0, AR 5 — A~ E i R AR SRV ), iR
SRR FVF o5 — B I, AN 4RSS FT A AR SE A VTR o

8.5 Ml

DMA {y—/MidiE 5 /i DMA #4F)57/E DMA rhiltf. 35 DMA Jt—MliE e idRiEin, = H3I%K
PZEIE ) £ 7E7) DMA_CCRx.EN.

8.6 FFfFar

8.6.1  Huhts A

DMA Pl g B 27 A7 a O FE A /2 0x4001.9C00, Arf7asFIRM N
# 8-2 DMA H {7453

TR P A% itk Pl
DMA_CCRO 0x00 DMA il 0 il iE B % e
DMA_RENO 0x04 DMA JHiH 0 i& KRR 7o
DMA_CTMSO0 0x08 DMA JHiH 0 (LR a2 (o
DMA_SADRO 0x0C DMA jHjE 0 YRRl 25 7o
DMA_DADRO 0x10 DMA 55 0 H [1yHidl 25 7o

0x14
DMA_CCR1 0x18 DMA JHiE 1 JHiEHCE 2o
DMA_REN1 0x1C DMA 138 1 iR RE 2 (s
DMA_CTMS1 0x20 DMA 138 1 LB a7
DMA_SADR1 0x24 DMA j#iE 1 JHbht 25228
DMA_DADR1 0x28 DMA 38 1 HyHohE 2 s
0x2C
DMA_CCR2 0x30 DMA 13 2 if sl 2 e
DMA_REN2 0x34 DMA i 2 &SRR o
DMA_CTMS?2 0x38 DMA jliiH 2 (&5 B e e
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DMA_SADR2 0x3C DMA jifijE 2 Jiiht 35 Fes
DMA_DADR?2 0x40 DMA ;i 2 H bt 25 17
0x44
DMA_CCR3 0x48 DMA ¥ 3 Wil &% s
DMA_REN3 0x4C DMA j#jE 3 g R RE R (Fan
DMA_CTMS3 0x50 DMA JiliiE 3 (&3 AT e
DMA_SADR3 0x54 DMA iiH 3 JEihl 25 7 as
DMA_DADR3 0x58 DMA jijE 3 H k35 f7as
0x5C
DMA_CCR4 0x60 DMA iHjH 4 BB E T (74
DMA_REN4 0x64 DMA ifiiF 4 iR RERT 1780
DMA_CTMS4 0x68 DMA JliiE 4 EHIRE AT A7
DMA_SADR4 0x6C DMA j#iH 4 PRl 258
DMA_DADR4 0x70 DMA il 4 H bt 25 174
0x74
DMA_CCR5 0x78 DMA i 5 il fic B 25 (74
DMA_RENS5 0x7C DMA j#iiH 5 1 RIFHERT (o
DMA_CTMS5 0x80 DMA BB 5 B s iies
DMA_SADRS5 0x84 DMA jifij 5 J5 ik 27 75
DMA_DADRS5 0x88 DMA jijE 5 H bt 75 s
0x8C
DMA_CCR6 0x90 DMA j#iE 6 1B &2 Far
DMA_REN6 0x94 DMA jifiiF 6 iR RERT 1780
DMA_CTMS6 0x98 DMA 1HjE 6 LR ZF 7o
DMA_SADR6 0x9C DMA i 6 JE M 25 {75
DMA_DADR6 0xA0 DMA il 6 H il 25 75
0xA4
DMA_CCR7 0xA8 DMA i 7 il fc & 77 A7
DMA_REN7 0xAC DMA j#iiH 7 1 RIFHER o
DMA_CTMS7 0xBO DMA 5l 7 &3 R B U fe
DMA_SADR?7 0xB4 DMA jifij 7 J5 - 25 (e
DMA_DADR7 0xB8 DMA jiliid 7 B bl 25 (758
0xBC
DMA_CTRL 0xCO DMA #2775 728
DMA_IE 0xC4 DMA H (i HE 27 {758
DMA_IF 0xC8 DMA HiR AR5 £

8.6.2 DMA_CTRL DMA #4374

Hidk: 0x4001_9CCO

SEAfE: 0x0
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2 8-3 DMA #4272 DMA_CTRL

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EN
RW
0
& (LA TR Ui
[31:1] A
[0] EN DMA {fifE

8.6.3 DMA_IEDMA g

Hbofk: 0x4001_9CC4

S E: 0x0
% 8-4 DMA Hilbi i GE A7 17 4+ DMAL_IE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
L:\ §I EI E\ E\ EI E\ EI
S S S S 3 S 3 S
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0

fE (R 1

[31:8] A

[7] CH7_FIE | JljE 7 SEj Rl
[6] CH6_FIE | JljH 6 SelHh (il
[5] CH5_FIE | JlijE 5 SEjliHR (il
[4] CH4_FIE | 1#jH 4 5EacHHIbrff
[3] CH3_FIE | J#jHE 3 SE il
[2] CH2_FIE | ilijE 2 SEl P
[1] CH1_FIE | iljE 1 SE P ff
[0] CHO_FIE | J#JjE 0 S

8.6.4 DMA_IF DMA HFiitrEsifise

oo (g (T | amd | amd | b | amd | amh
O | O | OF | OF | OF | OF | OF | OF

Hohk: 0x4001_9CC8

S{E: 0x0
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2 8-5 DMA Hilikr 2 (728 DMA_IF

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
s | = | = |2 |5 |5 |%&5|¢&
24 24 24 24 a4 24 24 a4
0 0 0 0 0 0 0 0

(A=Y (RN T I

[31:8] A

[7] CH7_FIF | 1lj8 7 st b, mAas, 5 1HE

[6] CH6_FIF | 1WA 6 5elHhiliint, mAR, 5 1HE

[5] CH5_FIF | IBJE 5 SERh e, AR, 5 13EF

[4] CH4_FIF | 188 4 5ERh e, AR, 5 13EEF

[3] CH3_FIF | 1B 3 SEphiliiei, AR, 5 13EF

[2] CH2_FIF | 1B 2 SEh e, AR, 5 13EF

[1] CH1FIF | iBiE 1 SEphiiieid, AR, 5 13EF

[0] CHO_FIF | 188 0 SEphiiinids, AR, 5 13EEF

8.6.5 DMA EEEHNGFS

8.6.5.1

DMA_CCRx (x =0,1,2,3,4,5,6,7)

otk 2 . 0x4001.9C00, 0x4001.9C18, 0x4001_9C30, 0x4001_9C48, 0x4001_9C60,
0x4001_9C78, 0x4001_9C90, 0x4001_9CA8

SA{E: 0x0
7 8-6 DMA ji i i 25 /7%% DMA_CCRx
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
£ = g z 2 g z
g S @ a S =
RW RW RW RW RW RW RW
0 0 0 0 0 0 0
(AZ BT ViA
[31:12] A
[11:10] SBTW | JiiHbhl s [ A7 58
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0: Byte

1: Halfword
2: Word

3:

(EESE: keI = F Ay
0:Byte

[9:8] DBTW 1:Halfword
2:Word

3:0R

[7] AAEH]

P 3 T =
[6] SINC | 0/
LRt —k, Hohb44 8 SBTW Xf iV K/ Nidig 1/2/4

[5] AR AH

A itk 15 75 =X
[4] DINC | 0Ky
LA —K, Mtk 8 DBTW X bR /N 1/2/4

[3] CIRC TR, SR

[2] A

0: FUELfLH, —IeiEsiEima Ik, BLE| DMA igRIEH—5%, —1
DMA iR RME 4 e 5

[1] RMODE Ziefh, R T EdR G, TYE DMA RIEMm—4, £
4~ DMA lﬁ*ﬁﬁ?iﬁu%ﬁé

AR <22 L

WIHETE, FER, BUFE 1ITIBIEIET DMA JEHT, MS5 0
5 DMA T PRA U L

8.6.5.2 DMA_RENx (x=0,1,2,3,4,5,6,7)

Hitik 4> 5] & 0x4001_9C04, 0x4001_9C1C, 0x4001_9C34, 0x4001.9C4C, 0x4001_9C64,
0x4001_9C7C, 0x4001_9C94, 0x4001_9CAC

S{A{E: 0x0
7 8-7 DMA iR i g 77 /7 #+ DMA_ RENx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
] > o) - - = > £ z e 2 & 2
ﬁ =) J %) =] = = = e~ ~ ~ — — o =)
2 5| | |2 |2 | 2|5 |g|&|&8|E|&E|&]|E&
Z = = = = 5 5 5 5 5 S
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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S S g g & & & & = = = £ >

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(AL DN ]
[31] SW_TRIG BN RAERE
[30] TR
[29] GPIO_TRIG GPIO Ji5sRffifE
[28] FMAC_Y FMAC Y
[27] FMAC_X1 FMAC X1
[26] CMP hacds
[25] HALL1 HALL1
[24] HALLO HALLO
[23] 12C1_TX 12C1 Ki%
[22] 12C1_RX 12C1 2l
[21] UART2_TX UART2 %%
[20] UART2_RX UART2 #3i§
[19] UART1_TX UART1 %%
[18] UART1_RX UART1 #2[{
[17] UARTO_TX UARTO %i%
[16] UARTO_RX UARTO #3i§
[15] 12C0_TX 12CO0 %ik
[14] 12CO_RX 12C0 #2L
[13] MCPWM1 MCPWM1
[12] MCPWMO MCPWMO
[11] SPI1_TX SPI1 &i%
[10] SPI1_RX SPI1 #alk
[9] SPI0_TX SPI0 ik
[8] SPI0_RX SPI0 £k
[7] TIMER4 TIMER4
[6] TIMER3 TIMER3
[5] TIMER2 TIMER2
[4] TIMER1 TIMER1
[3] TIMERO TIMERO
[2] ADC2 ADC2
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[1] ADC1 ADC1

[0] ADCO ADCO

DMA [ E P ECE R SIS HHE B S5 B SN AR T IE SR N, X — i/ 2 i o
PRIUE o HAP R SR IG LA TR REIRES , BIER {417 DMA_RENX.SW_TRIG 5 1 RIFf-4f—1k DMA £
£ — /> DMA il & — M AF A — B 7] @ & 2 (H §E — A ¢ DMA 3 3R o 3K il & bR
DMA_RENx.SW_TRIG 7%k # DMA 2 5 R H 5351

T CMP (551 GE 2 — M T F 5, (] CMP filik DMA B, 7205 Hhb fid ok 2805k
PR BRI A

DMA_RENx {745 il LAfE DMA JHEE M RERIH I F il s

8.6.5.3 DMA _CTMSx (x=0,1,2,3,4,5,6,7)

otk 4 5] & . 0x4001_.9C08, 0x4001.9C20, 0x4001_9C38, 0x4001_9C50, 0x4001_9C68,
0x4001_9C80, 0x4001_9C98, 0x4001_9CBO

S E: 0x0
=% 8-8 DMA &k $Z17%% DMA_CTMSx
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TIMES
RwW
0
PiE | BLATK i
[31:16] A

[15:0] | TIMES | DMA jiliE x s, oy e EiZamiaine /a0 Hik,

DMA_CTMSx ‘& 7w HAEHESS N, H DMA_CCRx.EN=0 2 J5 74 r] LIS A&«

4 DMA_CTRL=1 [ DMA_CCRxEN=0 [, TEHFH"5 CTMSx {ff, 1 b4 DMA Py 2 EARISH) 41
YRR

*l4 DMA_CCRx.RMODE=0 i}, Z5RfEH 1%, 44 DMA_CTMS ki ;
*4 DMA_CCRx.RMODE=1 i, F/nf&Hi DMA_CTMS %, AR4e &M — K EdE;
NS AL I 22 OB

LASMEEIRTE R 16, PAEREESE Y 32, B CTMS.TIMES=16, DMA_CCRx.RMODE=0 3,
DMA f345¢ T2 B /MR EE 16bit(2byte)x16=32byte, H A NF4HE 32bit(4byte)x16=64byte, HJI
BN 32byte, i AN 64byte;

RIS —5, 2k & CTMS.ROUND =1, [iARELLH A 0.
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1% % DMA_CCRx.CIRC=1 (RIfEIR#) K, DMA_CTMSx AHFEAER, S TICHRE; 4
DMA_CTMSx #JsN 0 R, EEFEEC AT, TFE N B B HAb 5 ol 75 S i S
DMA_CTMSx, 1l DMA_CTMSx=1, H DMA_CCRxRMODE=1 [}, JlTHis %,

i DMA_CCRx.RMODE=1 [}, DMA_CTMSx i 4 H Fii Fl R A st %, 24 DMA & se il n%e
RS E . B I — BN E AR 2801, HEUnfCE DMA_CTMSx=4, B2IUH AT RE
| DMA_CTMSx i 4 JFfE 0%, 3,2,1..2J5 XN 0. 4 DMA {iiiE 7 2ot T 4 LM,
T B EHT ) DMA_CTMSx 5 A4640(#. 24 DMA_CCRx.RMODE=0 fif, DMA_CTMSx it b2 B ix—#6

T4 A IRAL (BT 5 AR E 4 DMA BS80S, BT A ¢824 9 DMA_CTMSx £35H s
AL

TER, BHXEYTTH DMA JHIEHT, #PEEHECE DMACTMSx % (fér, D4fE L—xfEimt
DMA_CTMSx {76 D4 I8N 00 ££1% B DMA_CTMSx 27 {7asi, 754 4#1F DMA_CTRL=1, [l DMA
WEERE, 70 DMA_CTMSx 25 AJCale

FHRREE
CCRXEN=0

WHEREMIZE

RMODE=0

CRER)  fgcTms S RH
(TALARR)

‘ REHEEE ‘

Ho

fE8ERE CTMSRE A
CCRx.EN

RMODE ?
B AMEHAT

fRIITERL?

BCTMS: R
4321..

RMODE=1
(4eHR=t)

M HRET

[¥] 8-9 DMA #AE R A2 K

8.6.5.4 DMA _SADRx (x=0,1,2,3,4,5,6,7)

otk 52 0 0x4001_9COC, 0x4001.9C24, 0x4001.9C3C, 0x4001_9C54, 0x4001_9C6C,
0x4001_9C84, 0x4001_9C9C, 0x4001_9CB4

S{E: 0x0
F< 8-9 DMA Jittihik 75 /7 #% DMA_SADRx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ADDR
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADDR
RW
0
(VA= (RS Al

[31:0] ADDR | DMA ifij& x JEHiht
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24 DMA_CCRx.SBTW=2'b01 [}, HIECE ML 16bit Az IR k45 %dE . DMA_SADRX.
ADDR[OMETCARL, JsiHbhb2s LA 2 R Bfr a4

1 DMA_CCRx.SBTW=2'b10 i}, EJ 4 1L 32bit JHy i A JEHBHLE 42 . DMA_SADRx. ADDR
[L:0METCRL, JEHitk2s DL 4 R s,

TER: DMA_SADRx affrdi UG ElELEA], HI DMA_CCRX.EN=0 Z J5 4 0] LIS A %! ! !

8.6.5.5 DMA_DADRx (x = 0,1,2,3,4,5,6,7)

itk 4 5 2 . 0x4001.9C10, 0x4001.9C28, 0x4001_.9C40, 0x4001_9C58, 0x4001_9C70,
0x4001_9C88, 0x4001_9CA0, 0x4001_9CB8

SA{E: 0x0
7 8-10 DMA H [y #ihk- 77 f74F DMA_DADRx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ADDR
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADDR
RW
0
(A (R 1

[31:0] ADDR DMA i#EjE x H 1k

4 DMA_CCRx.DBTW=2'b01 ] , HJI i & 4 LA 16b1t AL s B s B H B bk
DMA_DADRx.ADDR[OMETCRY, HEY#ibk2s LA 2 S HALH

% DMA_CCRx.DBTW=2'b10 i}, KIS 1L 32bit 2 (r4itiz 14 742 4is - DMA_DADRX.ADDR[1:0]
ETCR, HHHhES DL 4 AR,

¥R DMA DADRx Zifies UE(EiEEAEM, R DMA_CCRX.EN=0 > J5A R LG A¥dE! | |
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9 GPIO

91 #Ed

LSK32MC45x ZRFI AR T 84 41~ GPIO, 8 /> GPIO A LI N RGN, Hrh 34 4
GPIO AT LUIVEANER T I o

911  ZhEEHER
.\ < GPIOm_PUE[n]
l Pull-up Resister:41kQ
ZS \I < GPIOmM_PDO[n]
‘ < GPIOm_POE[n]
Pm[n] [ ] >
GPIOm_PDI[n]
GPIOm_PIE[n]
10 to Analog Resister:100~200(

VWA Analog Signal

i Pull-down Resister:42kQ
T < GPIOm_PDE[n]

4 9-1 GPIO L REFE[E]

w EE R, Pm[n] 20t i PAD, m AU 0~5, 7R 6 2H GPIO HrffF—4H, n W] LU 0~15,
Fon—4l 16bit GPIO HFf—A 10, PLUE S8t — A FE B AR R L REE 4% PAD, HIBHPHAE N
100~200Q. FFES Lt — =350 i, 4%iH 58 GPIOm_POE[n]=0 [}, buffer i Hi S FHA,
0] buffer it 5 GPIOm_PDO[n] Hi-F-HH[F . £F(F 5 A @ — M 5THAS RN, 4
GPIOm_PIE[n]=0 f, GPIOm_PDI[n]{E# 0, >4 GPIOm_PIE[n]=1, EJ#j A\ffAEFTFFHT, GPIOm_PDI[n]
(138 45 H P Pmn]@ AR A o G004 PAD FTDARCE B4y Moz, 4y raBHAR(E R 41kQ, FHrH
PHELTUAE S 42kQ. @ T s LA e w2, B B A AT REAFAE— I 22 o

9.1.2 RS
> 54 16bit GPIO, 1 # 4bit GPIO, 1t 84 4~ GPIO

> ESRIT R ICE
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> CRFCEPUERP
> 3CFF GPIO ShEHRT
> SCHF GPIO FRH MR E

92 i

9.2.1  HhkoEC

GPIO 0 firbeEL it 2 0x4001_6400,
GPIO 1 ML Hihl 2 0x4001_6440,
GPIO 2 il ik 2 0x4001_6480.
GPIO 3 fiidfe L2 0x4001_64C0.
GPIO 4 L HiHE 2 0x4001_6500.,

GPIO 5 it ibhil 2 0x4001_6540.

EXTI fte Bt 2 0x4001_6580,

GPI00/1/2/3/4/5 W75 FanE Lt A, (UEHMEAE . 12 P5 HA P5[3:01 4553, ANFAE
P5[15:4]i% /14> 10,

£ 9-1 GPIOx Zi /7254152

TR s Ho: |
GPIOx_PIE 0x00 GPIO x i A\ fdifiE
GPIOx_POE 0x04 GPIO x % HH fdifE
GPIOx_PDI 0x08 GPIO x i \E#e
GPIOx_PDO 0x0C GPIO x %y HH 55 de
GPIOx_PUE 0x10 GPIO x LV ffifE
GPIOx_PDE 0x14 GPIO x FHifdifig
GPIOx_PODE 0x18 GPIO x J1iffdifE
GPIOx_PFLT 0x1C GPIO x JE fdifiE
GPIOx_F3210 0x20 GPIO x [3:0] Iy REMERE
GPIOx_F7654 0x24 GPIO x [7:4] Wy REERE
GPIOx_FBA98 0x28 GPIO x [11:8]ThREIERE
GPIOx_FFEDC 0x2C GPIO x [15:12]ZhREERE
GPIOx_BSRR 0x30 GPIO x (A{ERi{7as
GPIOx_BRR 0x34 GPIO x (\iEZE 7 {Fas

GPIO r1kr/DMA 5 F itk 2 0x4001_6580.
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7 9-2 GPIO il /DMA ey f7 4 5156

LR T B% Hrhik Wi
EXTIO_CRO 0x00 GPIO 0[7:0] H1147/DMA fili % 270
EXTIO_CR1 0x04 GPIO 0[15:8] 1k /DMA fi % 271
EXTI1_CRO 0x08 GPIO 1[7:0] H1H47/DMA fili % 270
EXTI1_CR1 0x0C GPIO 1[15:8] 1k /DMA fi % 27
EXTI2_CRO 0x10 GPIO 2[7:0] H11§7/DMA fili % 270
EXTI2_CR1 0x14 GPIO 2[15:8] 11l /DMA fi % 24 71
EXTI3_CRO 0x18 GPIO 3[7:0] HH¥7/DMA fih s 51
EXTI3_CR1 0x1C GPIO 3[15:8] 11k /DMA fi % 2451
EXTI4_CRO 0x20 GPIO 4[7:0] Hltr/DMA fif & S
EXTI4_CR1 0x24 GPIO 4[15:8] 1147 /DMA fifi % 271
EXTI5_CRO 0x28 GPIO 5[7:0] r1l7/DMA fili g A1
EXTI5_CR1 0x2C GPIO 5[15:8] 1k /DMA fi % 2470

EXTIO_IF 0x30 GPIO 0 it
EXTI1_IF 0x34 GPIO 1 Hilihrds
EXTI2_IF 0x38 GPIO 2 i
EXTI3_IF 0x3C GPIO 3 Hhlibr
EXTI4_IF 0x40 GPIO 4 Hhibr
EXTI5_IF 0x44 GPIO 5 byt
CLKO_SEL 0x50 P H e
LCKR_PRT 0x54 GPIO {41

EXTI_REN 0x58 GPIO DMA &Rk flifg

9.2.2 GPIOx_PIE (x=0,1,2,3,4,5)

GP100/1/2/3/4/5 Hiht4r 5l : 0x4001_6400, 0x4001_6440, 0x4001_6480, 0x4001_64CO,
0x4001_6500, 0x4001_6540

SA{E: 0x0
3% 9-3 GPIOx # A {fifEZT {77+ GPIOx_PIE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

b=t i et N A S o @ ™~ ) n < o ~ — =)
m m m m =) =) = = = = = = = = = =
= = = = = = = = = = = = = ~ = ~
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(A= Fr 44K i
[31:16] AAdi
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[15] PIE15 GPIO x[15] / Px[15] ®j Af#E
[14] PIE14 GPIO x[14] / Px[14] * A\fHFE
[13] PIE13 GPIO x[13] / Px[13] ®j AfHfE
[12] PIE12 GPIO x[12] / Px[12] ®j A\fHfE
[11] PIE11 GPIO x[11] / Px[11] %y Af#fE
[10] PIE10 GPIO x[10] / Px[10] % Af#fE
[9] PIE9S GPIO x[9] / Px[9] #i AfHRE
[8] PIE8 GPIO x[8] / Px[8] #i AfHRE
[7] PIE7 GPIO x[7] / Px[7] % A\fHRE
[6] PIEG | GPIOX[6] / Px[6] i AfEifE
[5] PIES | GPIOX[5] / Px[5] i Af¥ifi
[4] PIE4 | GPIOx[4] / Px[4] i Af¥ifit
3] PIE3 | GPIOX[3] / Px[3] i AfEifiE
2] PIE2 | GPIOX[2] / Px[2] HiAfEfE
[1] PIEL | GPIOX[1] / Px[1] fi AfEfiE
[0] PIEO | GPIOX[0] / Px[0] i A{E:fiE

923  GPIOx_POE (x = 0,1,2,3,4,5)

GPI00/1/2/3/4/5 Huht4) /2 : 0x4001_6404, 0x4001_6444, 0x4001_6484, 0x4001_64C4,
0x4001_6504, 0x4001_6544

S 0x0
2 9-4 GPIOx i Hi (#i fEZF {7-%% GPIOx_POE

15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(DA BLATR i B
[31:16] S

[15] POE15 | GPIOX[15] / Px[15] % HifHifE

[14] POE14 | GPIOx[14] / Px[14] #iHifHifE

[13] POE13 | GPIOx[13]/Px[13] #6iHifHifE

[12] POE12 | GPIOX[12] / Px[12] #6iHifHifE

[11] POE11 | GPIOX[11]/Px[11] #HififE

[10] POE10 | GPIOx[10] /Px[10] % HififE

[9] POE9 | GPIOx[9] / Px[9] fatifiifE

(8] POE8 | GPIOx[8] / Px[8] %t fligE
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7] POE7 | GPIOX[7] / Px[7] ffith {#fE
[6] POE6 | GPIOx[6] / Px[6] fith ¥
[5] POES | GPIOX[5] / Px[5] fith f#fE
[4] POE4 | GPIOx[4] / Px[4] ffith ¥k
3] POE3 | GPIOX[3] / Px[3] ffith f#f
[2] POE2 | GPIOx[2] /Px[2] ffith f#fE
[1] POE1 | GPIOX[1] / Px[1] fith {difE
[0] POEO | GPIOx[0] / Px[0] it fii

9.2.4  GPIOX_PDI (x = 0,1,2,3,4,5)

Motk 02 0 0x4001_6408, 0x4001_6448, 0x4001_6488, 0x4001_64C8, 0x4001_6508,
0x4001_6548

S E: 0x0
% 9-5 GPIOx #iy AU a7 fas GPIOx_PDI
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PDI
RO
0
(VA= ALK Ui
[31:16] A H
[15:0] PDI | GPIO x #ij \Jiie

24 GPIOx_PIE=0 i, GPIOx_PDI 3[0]24 0,

9.2.5 GPIOx_PDO (x=0,1,2,3,4,5)

GPI00/1/2/3/4/5 Hifit4} B2 : 0x4001_640C, 0x4001_644C, 0x4001_648C, 0x4001_64CC,
0x4001_650C, 0x4001_654C

EAi{E: 0x0
2% 9-6 GPIOx #ii HH ¥ 27 (7 7% GPIOx_PDO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PDO
RW
0
e LT i
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[31:16] A H

[15:0] PDO GPIO x iy i 5

9.2.6 GPIOx_PUE (x=0,1,2,3,4,5)

GPI00/1/2/3/4/5 Hihi-5} B2 : 0x4001_6410, 0x4001_6450, 0x4001_6490, 0x4001_64DO,

0x4001_6510, 0x4001_6550
SA{E: 0x0

% 9-7 GPIOx bHiffiRERT
15 14 13 12 11 10 9 8

{7#% GPIOx_PUE

6

5

4

PUE15
PUE14
PUE13
PUE12
PUE11
PUE10
PUE9
PUE8
PUE7

PUE6

PUES

PUE4

PUE3

PUE2

PUE1

PUEO

RW

rE (R
[31:16] A H

[15] PUE15 | GPIOX[15]/Px[15] FHifdifE
[14] PUE14 | GPIOx[14]/Px[14] L¥ifdifE
[13] PUE13 | GPIOx[13]/Px[13] _EHiffifE
[12] PUE12 | GPIOx[12] /Px[12] _EHiffifE
[11] PUE11 | GPIOx[11]/Px[11] _EHiffifE
[10] PUE10 | GPIOx[10] /Px[10] _EHiffifE
[9] PUE9 | GPIOx[9] /Px[9] Fh/fiife
[8] PUES | GPIOx[8] /Px[8] _HufdifiE
[7] PUE7 | GPIOx[7]/Px[7] FHiffifE
[6] PUE6 | GPIOx[6] / Px[6] _#i{#igE
[5] PUE5 | GPIOx[5]/Px[5] F#iffifE
[4] PUE4 | GPIOx[4]/Px[4] #/fdifE
[3] PUE3 | GPIOx[3]/Px[3] _b#u{#ifE
[2] PUE2 | GPIOx[2]/Px[2] FHiffifE
[1] PUE1 | GPIOx[1]/Px[1] _bHifdifiE
[0] PUEO | GPIO x[0] / Px[0] _bHufdifiE

9.2.7 GPIOx_PDE (x=0,1,2,3,4,5)

GPI00/1/2/3/4/5 Huhl-453 512 0x4001_6414, 0x4001_6454, 0x4001_6494, 0x4001_64D4,

0x4001_6514, 0x4001_6554

SA{E: 0x0
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2 9-8 GPIOX [/ {fifE27{72% GPIOX_PDE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
mn <+ o o — [=}

o @ ~ ) n < o) ~ — o
= = p p p p m m 2] m 23] ) 25 &) 2 5|
= = = = = = a a a a a a a a =) =)
2 2 2 2 2 2 a a a a a a a a a a

(A RLAFR Ui

[31:16] A H

[15] PDE15 | GPIOx[15]/Px[15] FHrfdifie
[14] PDE14 | GPIOx[14] /Px[14] FHrfiifE
[13] PDE13 | GPIOx[13] / Px[13] THiflife
[12] PDE12 | GPIOx[12]/Px[12] FHrfdife
[11] PDE11 | GPIOx[11] /Px[11] TFHrfdifk
[10] PDE10 | GPIOx[10] /Px[10] T/ {difE
[9] PDE9 | GPIOx[9] / Px[9] TFHuflifE
8] PDE8 | GPIOx[8] / Px[8] FHuflifE
[7] PDE7 | GPIOx[7] / Px[7] TFHiflifE
[6] PDE6 | GPIOx[6] / Px[6] FH/fiifE
[5] PDE5 | GPIO x[5] / Px[5] TFHif#igE
[4] PDE4 | GPIOx[4] / Px[4] THufiifE
[3] PDE3 | GPIOx[3] / Px[3] THiflifE
[2] PDE2 | GPIOx[2]/ Px[2] TFHif#igE
[1] PDE1 | GPIOx[1] /Px[1] FHufiifg
[0] PDEO | GPIO x[0] / Px[0] TFHif#igE

9.2.8 GPIOx_PODE (x =0,1,2,3,4,5)

GPI00/1/2/3/4/5 Hihl4> 52 : 0x4001_6418, 0x4001_6458, 0x4001_6498, 0x4001_64D8,
0x4001_6518, 0x4001_6558

EAE: 0x0
2% 9-9 GP10x FHim{#i gE A7 (- ay GPIOx_PODE
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
n < o™ o~ — (=}
= = = = = = 2 2 2 2 @ P = = = 2
g g g g g g S S S S S S S S S S

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
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E LA FR B
[31:16] A

[15] PODE15 | GPIO x[15] / Px[15] JfiffdifE

[14] PODE14 | GPIO x[14] / Px[14] JfiFfdifE

[13] PODE13 | GPIOx[13] / Px[13] JfiffdifE

[12] PODE12 | GPIOx[12] / Px[12] JfiffdifE

[11] | PODE11 | GPIOX[11] / Px[11] FFifi{fifE

[10] | PODE10 | GPIOX[10] / Px[10] FFifi{fifE

[9] PODE9 | GPIOx[9] / Px[9] FFikifdiaE
[8] PODE8 | GPIOx[8] / Px[8] FfiifdiaE
[7] PODE7 | GPIOx[7]/Px[7] FFiffdifE
[6] PODE6 | GPIOx[6] / Px[6] FFififdifE
[5] PODE5 | GPIO x[5] / Px[5] FFiffdifE
[4] PODE4 | GPIO x[4] / Px[4] FFiRfdiRE
[3] PODE3 | GPIOx[3]/ Px[3] FFiRfdiAE
[2] PODE2 | GPIOx[2]/ Px[2] FFiRfdiAE
[1] PODE1 | GPIOx[1]/Px[1] FFiRfdifE
[0] PODEO | GPIO x[0] / Px[0] FFiRfdiAE

9.29 GPIOx_PFLT (x =0,1,2,3,4,5)

GP100/1/2/3/4/5 Huhts3 52 : 0x4001_641C, 0x4001_645C, 0x4001_649C, 0x4001_64DC,
0x4001_651C, 0x4001_655C

S 0x0

2 9-10 GPIOX JEU 217 GPIOx_PFLT

15 14 13 12 11 10 9 8 7 6 5 4

w
N
=
f=}

PFLT 15
PFLT 14
PFLT 13
PFLT 12
PFLT 11
PFLT 10
PFLT 9
PFLT 8
PFLT 7
PFLT 6
PFLT 5
PFLT 4
PFLT 3
PFLT 2
PFLT1
PFLTO

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(DA PLATR !
[31:16] S
[15] PFLT15 | GPIOX[15] / Px[15] [l &yl
[14] PFLT14 | GPIOx[14] / Px[14] il &yl
[13] PFLT13 | GPIOx[13] / Px[13] il &yl
[12] PFLT12 | GPIOxX[12] / Px[12] il &yl
[11] PFLT11 | GPIOx[11] / Px[11] Jil& ki
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[10] PFLT10 | GPIOx[10] / Px[10] it & &yt
[9] PFLT9 | GPIO x[9] / Px[9] Ml & yEd:
8] PFLT8 | GPIO x[8] / Px[8] FiC & &l
[7] PFLT7 | GPIOx[7] / Px[7] ML IEd:
[6] PFLT6 | GPIO x[6] / Px[6] ML & yEd:
[5] PFLT5 | GPIOx[5] / Px[5] Hr& &
[4] PFLT4 | GPIO x[4] / Px[4] BC& &y
[3] PFLT3 | GPIOx[3]/ Px[3] HC& sl
[2] PFLT2 | GPIOx[2] / Px[2] HC& sy
[1] PFLT1 | GPIOx[1] / Px[1] M yEd:
[0] PFLTO | GPIO x[0] / Px[0] & yEl

9.2.10 GPIOx_F3210(x=0,1,2,3,4,5)

GPI100/1/2/3/4/5 Hui-43 52 : 0x4001_6420, 0x4001_6460, 0x4001_64A0, 0x4001_64E0,
0x4001_6520, 0x4001_6560

SA{E: 0x0
2 9-11 GPIOx THREEIF 21748 GPIOx_F3210
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
F3 F2 F1 FO
RW RW RW RW
0 0 0 0
(A} (R 1 i
[31:16] A
[15:12] F3 GPIO x[3] / Px[3] ThfEEs%
[11:8] F2 GPIO x[2] / Px[2] ThAgiskiz
[7:4] F1 GPIO x[1] / Px[1] ThAgiskiz
[3:0] FO GPIO x[0] / Px[0] ThfEES%

GPIO HyZLREE AL ansk 9-12 froR

2 9-12 GPIO jREsE il

GPIOx_Fxxxx FE{H | 28 _WIREICS TIRE
0x0 AFO LI RE
FEf LTI RERT , 752251 GPIO X[ IE 1 OE
0x1 AF1 FC A A4 HH S i H ThRE
0x2 AF2 HALL
0x3 AF3 MCPWM
0x4 AF4 UART

l(’ ©2020 FRBUAVERSQIASHTA ML SO ARGV NG 8L 120



LKS32MC45x User Manual

0x5 AF5 SPI

0x6 AF6 IIC

0x7 AF7 Timer0(QEP0)/Time1(QEP1)/Time4
0x8 AF8 Timer2(QEP2)/Timer3(QEP3)
0x9 AF9 ADC trigger debug

0xA AF10 CAN

0xB AF11 4h5E1 SPI flash

9.2.11 GPIOx_F7654 (x=0,1,2,3,4,5)

GPI00/1/2/3/4/5 Huhl4} 52 : 0x4001_6424, 0x4001_6464, 0x4001_64A4, 0x4001_64E4,
0x4001_6524, 0x4001_6564

SAi{E: 0x0
3 9-13 GPIOx ek E 2 1F74F GPIOx_F7654
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
F7 F6 F5 F4
RW RW RW RW
0 0 0 0
DALY KLAATR A
[31:16] A
[15:12] F7 | GPIOX[7]/ Px[7] ThAEieh:
[11:8] F6 | GPIOx[6] / Px[6] ThAEIH:
[7:4] F5 | GPIOx[5] / Px[5] DhAEikEs
[3:0] F4 | GPIOx[4] / Px[4] DIREVER:

9.2.12 GPIOx_FBA98 (x=0,1,2,3,4,5)

GPI00/1/2/3/4/5 Hikt435)2: 0x4001_6428, 0x4001_6468, 0x4001_64A8, 0x4001_64ES,
0x4001_6528, 0x4001_6568

EAi{E: 0x0
22 9-14 GPIOx IRk 2 7y GP10x_FBA98
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
F11 F10 F9 F8
RW RW RW RW
0 0 0 0
(A= BT 15t B
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[31:16] At

[15:12] F11 | GPIOx[11] /Px[11] ZhfEEE
[11:8] F10 | GPIOx[10] /Px[10] ZhfEikE#E
[7:4] F9 GPIO x[9] / Px[9] IhfEikEs:
[3:0] F8 GPIO x[8] / Px[8] IhfEiks:

9.2.13 GPIOx_FFEDC (x = 0,1,2,3,4,5)

GPI00/1/2/3/4/5 Huht4> 552 :
0x4001_652C, 0x4001_656C

0x4001_642C, 0x4001_646C, 0x4001_64AC, 0x4001_64EC,

S E: 0x0
< 9-15 GPIOx ek E 2 1F74F GPIOx_FFEDC
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
F15 Fl4 F13 F12
RW RW RW RW
0 0 0 0
DALY KLAATR A
[31:16] A H
[15:12] F15 | GPIOx[15] / Px[15] ThAEEE
[11:8] F14 | GPIOx[14] / Px[14] T)hEikdt
[7:4] F13 | GPIOx[13] / Px[13] ThAEESE
[3:0] F12 | GPIOx[12] / Px[12] ThAEEE
GPIO [ IhRESE H AN 51535 WX ™ iy DATASHEET & I/ A s 15 o

9.2.14 GPIOx_BSRR (x=0,1,2,3,4,5)

GPI00/1/2/3/4/5 Huhikor 512
0x4001_6530, 0x4001_6570

0x4001_6430, 0x4001_6470, 0x4001_64B0, 0x4001_64FO0,

EAi{E: 0x0
%% 9-16 GPIOx v #:/E 27 7 ¢+ GPIOx_BSRR
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

CLR15
CLR14
CLR13
CLR12
CLR11
CLR10
CLR9
CLR8
CLR7
CLR6
CLR5
CLR4
CLR3
CLR2
CLR1
CLRO
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w w w w w w w w w w w w w w w w
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
w w w w w w w w w w w w w w w w
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

e P TR P

[31] CLR15 | 5 1% GPIOx[15]35%, & 0 JTL/EH

[30] CLR14 | 5 1% GPIOx[14]35%, 5 0 TL/EH

[29] CLR13 | 5 1% GPIOx[13]35%, & 0 TL/EH

[28] CLR12 | 5 1 GPIOx[12]35%, 5 0 TL/EH

[27] CLR11 | 5 1 GPIO x[11]4 %, 50 /M

[26] CLR10 | 5 1% GPIOx[10]35%, 5 0 TL/EH

[25] CLR9 5 1% GPIO x[9)35%, 5 0 TAEf

[24] CLR8 5 1f GPIOx[8]3HZ%, & 0 JLiFH

[23] CLR7 5 1f GPIOX[7]3E%, & 0 Joi/FH

[22] CLR6 5 1% GPIO x[6]i5%, 5 0 Tl

[21] CLR5 5 144 GPIOX[5]3HZE, 5 0 JolEH]

[20] CLR4 5 1% GPIOx[4]1E%, 5 0 ToiFH

[19] CLR3 5 1% GPIOX[3]1EZ, 5 0 JoiFH

[18] CLR2 5 1% GPIOx[211E%, 5 0 JiiFH

[17] CLR1 5 14 GPIOX[1]iE%E, B 0 e

[16] CLRO | 5 1 GPIOX[0]3#%, 5 0 TAEH

[15] SET15 | 5 1 GPIO x[15]§ 1, 5 0 /e

[14] SET14 | 5 1% GPIOX[14]E 1, 5 0 LiEfA

[13] SET13 | 5 1% GPIOX[13]E 1, 5 0 KL{EMH

[12] SET12 | 5 1 GPIOX[12]E 1, 5 0 FCAEA

[11] SET11 | 5 1 GPIOX[11]E 1, 5 0 AL

[10] SET10 | 5 1% GPIOX[10]E 1, 5 0 FL/EfH

[9] SET9 5 14 GPIOX[9]E 1, & 0 JT/EH

[8] SET8 5 14 GPIOX[8]E 1, & 0 J/EH

[7] SET7 5 1% GPIOX[7]E 1, 5 0 TLi/EH

[6] SET6 5 14 GPIOxX[6]E 1, & 0 JT/EH

[5] SET5 5 14 GPIOX[5]E 1, & 0 JT/EH

[4] SET4 5 1% GPIOX[4]E 1, 5 0 TiEH

[3] SET3 5 1% GPIOX[3]E 1, & 0 TAEH

[2] SET2 5 1% GPIOX[2]E 1, & 0 TAEH

[1] SET1 5 1% GPIOX[1]E 1, & 0 TAEH
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50 el

[0] SETO | % 1 GPIOX[0]& 1,

# /i BSRR 15 16 (751G 16 A7 [F X GPIO [F—fr &R E 1 3%,

9.2.15 GPIOx_BRR (x = 0,1,2,3,4,5)

WRZAL AR E o

GP100/1/2/3/4/5 Huhts35l2: 0x4001_6434, 0x4001_6474, 0x4001_64B4, 0x4001_64F4,
0x4001_6534, 0x4001_6574

SAi{E: 0x0
7 9-17 GPIOx (i & 27 {4 GPIOx_BRR
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
w w w w w w w w w w w w w w w w
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
frE HLAFK Uil
[31:16] A H
[15] CLR15 | 5 1% GPIOx[15]35%, 5 0 JL/EH
[14] CLR14 | 5 1% GPIOx[14]35%, 5 0 JL/EH
[13] CLR13 | B 1% GPIOx[13]35%, 5 0 JL/EH
[12] CLR12 | 5 1% GPIOx[12]35%, & 0 JTL/EH
[11] CLR11 | 5 1% GPIOx[11]35%, 5 0 TL/EH
[10] CLR10 5 144 GPIOx[10]35%, 5 0 JoiEH]
[9] CLR9 5 1% GPIO x[9]3 ﬂ*, 5 0 T
(8] CLR8 5 1% GPIOx[8]IHF, 5 0 JulEH
[7] CLR7 5 14 GPIO x[ﬂ{%ii 5 0 TTAEH]
(6] CLR6 5 1% GPIOX[6]55%, H 0 AL
[5] CLR5 5 1% GPIOX[5]55%, 5 0 LA
[4] CLR4 5 144 GPIOX[4]15%, 5 0 JolEH]
[3] CLR3 5 144 GPIOX[3]3H%, 5 0 JulEH]
[2] CLR2 5 1% GPIOX[2)55%, 5 0 LA
[1] CLR1 5 1% GPIOX[1]55%, 5 0 AL
[0] CLRO 5 1K GPIOx[0]IEF, 5 0 JeiEH
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9.2.16 EXTIx CRO (x=0,1,2,3,4,5)

GP100/1/2/3/4/5 Hitk4r 52 0x4001_6580, 0x4001_6588, 0x4001_6590, 0x4001_6598,
0x4001_65A0, 0x4001_65A8

SAfE: 0x0

2 9-18 GPIOX 4|k /DMA Jit 25 7744 EXTIX_CRO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

T7 T6 T5 T4 T3 T2 T1 TO

RW RW RW RwW RwW RwW RW RW

(A BLATR Al
[31:16] AAEH

GPIO x[7]/ Px[7] &S /DMA fish e S U 15645
00: Afilik

[15:14] T7 01: FREI %

10: BTl

11: 7R PR Rk

GPIO x[6]/ Px[6]SMES T /DMA fith A S U 1645
00: Afilk

[13:12] T6 01: FREIL %

10: BTk

11 EFHIT. RRER A

GPIO x[5]/ Px[S]4h&SHHT/DMA fith % S A 1643
00: Afilk

[11:10] T5 01: FREIim%

10: BTl

11 EFHIT. RRER A

GPIO x[4]/ Px[4]SMESHHT/DMA fith % S A 1643
00: Afilk

[9:8] T4 01: FREVHfilA

10: ARl

11 EFHT FRER A

GPIO x[3]/ Px[3] M5 H W fih 4 S A 35645
00: Atk

[7:6] T3 01: FREVHfilA

10: ARl

11: EFHIT FRER A

GPIO x[2]/ Px[2]SNilSr1lkr /DMA fith % S 7 16 5
[5:4] T2 00: Afil%
01: TFEEIfilA
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10: _EFAAlA
11: BFHE FRERE A

GPIO x[1]/ Px[1]4Mi8H1KT /DMA filt A 2 U 643
00: Afil%k

[3:2] T1 01: FFEWlA

10: _EFAAlA

11: EFHE. FRERS A

GPIO x[0]/ Px[0]#hH11T /DMA fith % 2 116
00: Afil%k

[1:0] TO 01: FEEWlA

10: BTl

11: ETHE. FRESAL

9.2.17 EXTIx CR1 (x=0,1,2,3,4,5)

GPI00/1/2/3/4/5 Huhl4 52 : 0x4001_6584, 0x4001_658C, 0x4001_6594, 0x4001_659C,
0x4001_65A4, 0x4001_65AC

SE: 0x0
7 9-19 GPIOX AEh i IHTHiC B 27 4728 EXTIx_CR1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T15 T14 T13 T12 T11 T10 T9 T8
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
(DAL BLATR Bt
[31:16] A H
GPIO x[15]/Px[15]7MiFHIKT /DMA fif & S et
00: A%k
[15:14] T15 01: "NEEWHfiA
10: ik
11: ETHE. FEIRS A
GPIO x[14]/Px[14] 7MFHAIKT /DMA fifh & S et
00: A%k
[13:12] T14 01: "NEEWH A
10: _EFAAikA
11: ETHE. FEIRS A
GPIO x[13]/Px[13]7MiFHHIKT /DMA fifh & S et
[11:10] T13 00: Afi%
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01: "R fMA
10: _EFAAlA
11: BFHE RS fA

GPIO x[12]/Px[12] /MR- KT /DMA fih A R e 4%
00: Afil%k

[9:8] T12 01: TREHTiA

10: _EFAAlA

11: B RIS A

GPIO x[11]/Px[11]4M5BH1IET/DMA fili 4 255645
00: Al

[7:6] T11 01: TRk

10: BTl

11: BRI FRERS A

GPIO x[10]/Px[10]7MAFHHKT /DMA fiph e AU 1645
00: Afilik

[5:4] T10 01: NREvHfilA

10: _EFHy A

11: E7hh. FEIRSmL

GPIO x[9]/Px[9] Mt /DMA fi A S M e 5
00: Ak
(3:2] T9 01: "MREHflA

10: TRl
11: EFHE RS RL

GPIO x[8]/Px[8] S HlkT /DMA fith 2 L 1%
00: Afiltk

[1:0] T8 01: FREIfimA

10: _EFH s

11: ETHA. FREIESE

9.2.18 EXTIx IF (x=0,1,2,3,4,5)

GP100/1/2/3/4/5 Huti- 452 : 0x4001_65B0, 0x4001_65B4, 0x4001_65B8, 0x4001_65BC,
0x4001_65C0, 0x4001_65C4

S{A{E: 0x0
3% 9-20 GPIOx HMERHR TR 5 25 (7-# EXTIX_IF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IF15 IF14 IF13 1IF12 IF11 IF10 1IF9 IF8 IF7 IF6 IF5 1IF4 IF3 1F2 IF1 IFO
(&} [} (&} o (&} (&} o (&} [ &} [ &} [ &} (&} (&} [} (&} [}
— \al — — — — — — — — — — i — — —
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
o a4 24 a4 24 24 a4 24 4 4 4 0~ 24 24 24 24
0 0 0 0 0 0 0 0 0 0 0 0 0 0
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AT {37 24 R P

[31:16] A

[15] IF15 GPIO x[15] / Px[15] Abifrlbrbrds. iRt mAaR, 5 1{HE
[14] IF14 GPIO x[14] / Px[14] AMiBSHibRE. RS AN, 5 1EE
[13] IF13 GPIO x[13] / Px[13] AMifrlbrbrds. Rt mAR, 5 1{HE
[12] IF12 GPIO x[12] / Px[12] AMifrlbibrds. R mAaR, 5 1{HE
[11] IF11 GPIO x[11] / Px[11] AMEBHIibRE. HHlRE S AN, 5 1EE
[10] IF10 GPIO x[10] / Px[10] AMifrlbrbrds. Rt mAR, 5 1{HE
[9] IF9 GPIO x[9] / Px[9] AhMEBHiiRR. HRER S AR, § 1{HES
(8] IF8 GPIO x[8] / Px[8] A iiRaR. HHRE S AR, H 1{HEE
[7] IF7 GPIO x[7] / Px[7] AMEBHiiRE. HRRE S AR, § 1{HES
[6] IF6 GPIO x[6] / Px[6] #MEBHMIiRE. R ES AR, § 1{HE
[5] IF5 GPIO x[5] / Px[5] APMEBHiiRR. HHRs AR, 5 1{HES
[4] IF4 GPIO x[4] / Px[4] #MESHIIPRE. R ES AR, § 1{HE
[3] IF3 GPIO x[3] / Px[3] AMiBHiiRE. WS AN, 5 1{HEE
[2] IF2 GPIO x[2] / Px[2] AMEBHiiRE. WS AN, 5 1{HEE
[1] IF1 GPIO x[1] / Px[1] AMiBHiiRE. MRS AN, 5 1{HEE
[0] IFO GPIO x[0] / Px[0] #MEBHIiiRE. HWrE S AN, 5 1{HEE

SRS GPIO T LAME N SNES R T LAED9SMERFIrY GPIO 4 R 3R
# 9-21 GPIO THIT Bt A1

15 |14 |13 |12 |11 |10] 9 | 8 | 7 | 6 | 5| 4 [ 3|2 |10
1 R ARAR Vv | YERAR
P1 AR v v
P2 | v/ v v |V YERAR
=1 RARAR AR AR AR v |V
P4 YERAR
P5 N
9.2.19 CLKO_SEL

Huk: 0x4001_65D0
EAi{E: 0x0
%% 9-22 GPIO #i tH I 8551548 27 74+ CLKO_SEL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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A HLETR Ui
[31:5] A

[4] HSE_OE eI AR, 10 (HRE; 0: 2R,
3] ADC_OE ADC I ohia i igE. 1: {fiRg; 0: ZEH.
[2] PLL_OE PLL I #hgrth ffifE. 1: {HigE; 0: Z5H].
[1] HSI_OE HRC Ff #higy tHffiRE. 1: {HigE; 0: ZEH].
[0] LSI_OE LRC Hﬂ‘*ﬂPiﬁﬂjﬁﬁEo 1: ffige; 0: Z5H.

CLKO_SEL =% Fgr ot B, 2l TR H Y

9.2.20 LCKR_PRT

Hihk: 0x4001_65D4

S E: 0x0
% 9-23 GPIO {4127 {7-#& LCKR_PRT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSW[15:1] LOCK
WO RW
0 0
(A= (LT TiHA
[31:16] S
[15:1] PSW[15:1] GPIO {47250 15
GPIO {4125 1 £ A7 , [a] LCKR_PRT[15:0]5 A 0x5AC4 T fi#[4: GPIO
EEEWF 5 NHAEUEF H GPIO BLE R, 1328 LCKR_PRT[0] 7]
R AT PRIFUIRAS, LCKR_PRT[15:1]3E[RMED Y 00 25 5 HIBC E AR
[0] PSW[0]/LOCK fa‘ ,
GPIOx_PIE/GPIOx_POE/GPIOx_PDO/GPIOx_PUE/GPIOx_PDE/GPIOx
_PODE/GPIOx_F3210/GPIOx_F7654/GPI0x_FBA98/GPIOx_FFEDC/
GPIOx_BSRR/GPIOX_BRR # TCiEE A .

9.2.21 EXTI_REN

Hihk: 0x4001_65D8
EAi{E: 0x0

% 9-24 GPI0 DMA iR {#i e %7 /7 #+ EXTILREN

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EXTI_REN

RwW

0
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& (LA TR i
[31:6] A
[5:0] EXTI_REN GPIO5~GPIO0 DMA 353K ffife, 754l EXTIx_CRO/1 fii ff]

fF—2H GPIO MG RAE5 7] LA — AR Irig=K,, 5 DMA &K, (HilwFAGE 5 A E N
FAYEFRWF] DMA i3k, DMA if:RAG- 51774k B bR 8 or, Sk s, WRHgE
EXTI_REN XJM/ A7, DI DMA ZAEMahy i K Je i BRiZ 4l GPIO [ pr A bR .

#853 GPIO SZHE/EA AN AT DMA i 3R (5%5, BAGES 506 Tt

93 LI

9.3.1  _bRseE

LKS32MC45x RAE ), firfi GPIO ¥ic& A s (g 41kQ b AifH, @i GPIOx_PUE {745
(il

9.3.2 FhisLE

LKS32MC45x RIS, firfi GPIO ¥yfic& A #iAu(E 42kQ FHAifH, @il GPIOX_PDE {745
(il

933  ¥EWSIH

LKS32MC45x ZAF.E5 -, #873 GPIO SCRpXH A MG S AT BRAE, JERLT IS8 200 4 4~ LS i
BRI, 29 120us, HIAE 120us HIARAE AR ERR - TERE R TP AE ) LST Ay b, 17 RC 7 Epkig
JEARR,  Fr ARSI ) 2 A A A 22

% 9-25 GPIO JE I IR AT 2

151413121110 9 [ 8|76 |5 |4|3]2]1]0
PO VIiVIVIVA VIiVIV A v
P1 YR AR
P2 Vv |V
P3 V v
P4 | N | W v |V
P5 v |V

9.34 SN

LKS32MC45x ZF.E5 7, w7 GPIO AT LIS ANERAI R, Xt B g 5 26 GPIO(EXTI)o i 2
Fic# EXTIx_CRO/EXTIx_CR1 fiigE)m, 7 n] LA A ShaprfibT .

% 9-26 GPIO Tl Bt i A 3
15 |14 |13 |12 |11 | 10| 9 | 8 | 7 | 6

AR AR ARARAR
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P1 V v
P2 | V v IV
PRIV VI VIV v

P4

P5 Vv |V
9.3.5  AMEPMREESZIR

LKS32MC45x RFLE T, 79> GPIO n] LIWE N SNl . 75 % d & AON_IO_WAKE_EN {fiFEH:
% ¥ AON_IO_WAKE_POL JyiFi 24 Hi -,

£ 9-27 GPIO Mot A 3k
15 (14 |13 |12 |11 ]10| 9 | 8 | 7 | 6 | 5
PO v VIV
P1 N
P2 V
P3 N
P4
P5

SN
w
N
U=y
o

94 M AITET

9.4.1 AN
AR
GPIOO_PIE = 0x0080; // {HHE PO[7]HI A\
NVIC_EnableIRQ(GPIO_IRQn); //f#HE GPIO ik
__enable_irq(); [ /{EREH T
i=1000;
while(i--);

// PO[7] 10 L5} 5277 R M55

EXTIO_CRO = 0x8000; // {HEE pO[7] LR ik, F=A:oMmrp i
while(irq_flag != 2); /] INES BRI, AP, irq_flag 78 GPIO HRlKr ARFHAR Py rhid S P ik
EXTIO_CRO = 0x4000; // (HRE pO[7] NIk, ARSI

while(irq_flag != 4);
EXTI0_CRO = 0xC000; // RIHEGE POLT) EFE FHENbA: , P4

while(irq_flag != 8);
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EXTIO_CRO = 0x0000; // EINEER PI7] B Wik, 4T3k RSB b
9.4.2 ffiF GPIO [EERIThEE
% GPIO [1y 1E A1 OF JC1], RIAT(FIRHMIIRE. IR, PAD Jid phy 5 i BEL 2 B 5 AU RS o
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10 CRC

10.1 HER

CRC APEIRIT A% (Cyclic Redundancy Check) : 2 Hdfai {54k i F B9 — P AL 15
i, LR 7 B 7 B B i LML E » TERTUARKEE (CRC) 22— Rl & ia i
TIRE, *EFEAT 2O, FERARI MR EDR R T, Slos TR EIRYETE, LURIE
s IE A A e B

FIA CRC BEATHG AR LR A 8] BRI N« AR A i am iR A ZLAL IR Y K AL BRI Fe 81, Lh—E g
A=A — gAY R A2 BEEE(CRC 68), FRFEIEIAE BRI, MM 8y i f ey 8L
K+R L, PRI RIEH K. TERalio, MRIAEEASFI CRC A M ArE G RN A, DARRE &%
HOR A e XA, FEZEE R RENE RO AR R I

10.2 FHAJFHE

TEARTCARRE RS (CRC) AYEABEHLE . (E K A5 R 5 L R AR, B mad i
MNAGL, Hi, X gt (N, K) e MF—P4ER (N, K) 85, TRAEAAAE— R
A N-K=R I 230 G(x)o ML G(x) AT A i K A5 SRR RS, 1 G(x) P S0X > CRC A 4E
IR e IR R B R (B EE SR E R 20 CXFER, ¥ CEH R AL

(ARG C(X)*2R) , IXFE COORIA T = 25t R AL, X2 BRI E . H] C(x)*2RBRLAAE
%2 T GRS 2 AR B2 Y o

AR th gk A7 A A s A AT LRI — > REOUN O F0 U BUE Y 2 I —— R o 4
a0 ARAE 1010111 X 2N x6+x4+x2+x+1, ST x5+x3+x2+x+1 Xf b A ALHE
101111,

10.3 EAMHE S

10.3.1 XNERR

ST LB BRI R s X KRB RO B I RIIR RSB, DU 5 B0
RS FR, AR 1, TR 0o W LLE: X sl R, ot
RV R i

Z W AR AR 2 T GE)MIE S22 0 CX).
AR N G(X)=X*X3+X+1, Al —BhlEdY 11011,
MAERE 101111, ARG EEZ ATy C(X)=X5+X3+X2+X+1,
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10.3.2 A£RESI,
AWMETAEIZITTMAE T —20E, e — 0 ZtflE, AR it X%
IRAARFFAAL o

FERETT , RIS Z WA E B2 W 2 Bz b st AR RO R AR plide ORI
B B 2w th 20 IS 2 BRI RE SR o B

JS7 3 A AT 2

A AEKE B B s AR AR AL AU 1

[os]

v UBALIREE (CRC ) ARMT—AL& AEGE RS, A i 2 USRS % AR EON N 0.

(@)

v AFEREAFRRE, BAZREURE
v XEREIRGAER, MR EEIR

)

10.3.3 RIRFLAEK

CRC A md iy = AR WEMEL - 1o RN W fRHE e AR 2 R Fom
fr 1 A4S T o

10.3.4 A£ERE
1. % X HYSm R R B A RE T GOX) Feff sl R R+ 1 A2 i 4L
2. BHFEEADARE R AL, TR AYE B2 G0 CX)*2R,

3 AAMEHEL (CHHED XHEEAMER, 52 R AARGER: XEN —tHfERES
PR ARBCHIGEM 2 B G SIRARE, AT HX N A2 HIE RS 2 R A ).

4 BRESIENE S AR RS A E, 1585680 CRC #.

[6] B8 A9 Ak TR G(X)=X3+X+1. 4 (YA CH 1010, sKREwA% IR AIHR .
fift:

1 R I GIX)=X3+X+1 Heifu o] by ) b BR%L 1011,

2. WA R 2 WA 4 60 (R+1) (TR 4 ALAYAERE BT BT S IRES A 3 62, R A
IR AIED), ZHEEIERC C(X) /cfs 3 (R) ALA2AK 1010 000

3, FIAERRETUARIG RO ERS 3 GRARIA O TEC W (BRROTFE) , ST
et S

1010000

1011
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0001000

0001011

0000011

HEIARAL 011, Frlhm&dmidy: 1010 011

POL=0x13, data=0x77

011101110000000

10010011

01111101000000

10010011

0110100100000

10010011

010000010000

10010011

00010001000

10010011

00011011

10.4 FfFas

CRC HRIR I 2 A7 431 S 75 B 4T IF CRC BRI #4458 SYS_CLK_CFG.CRC_CLK_EN

10.4.1 HbHEAMAD

CRC (KL /2 0x4001_6800, /788450 :

# 10-1 CRC A {7 ¢ bl 5L

TR T % Hihik T HA
CRC_DR 0x00 CRC g (i N5 B/t gntd) 2517 es
CRC_CR 0x04 CRC #5425 1758

CRC_INIT 0x08 CRC ¥ UAHS 2 74
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CRCPOL | 0xOC | CRC ZF 1 Hiatond v ) — e s 17 55

1042  FEERLA
10.4.2.1CRC_DR CRC 1% g 75 {728

Hihk: 0x4001_6800

SAE: 0x0
2 10-2 CRC ¥ 174% CRC_DR

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DR
RW
0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DR
RW
0

e (L& FR Wi

[31:0] DR FFTBRF AL A5 B4 CRC A5 Ja 1 At

CRC_DR A7 anBEF TR 2, th A TR FIRie 2554 . 5 A\ CRC_DR A7 I fi A —ik
CRC i45. FrffdBuaAE CR A7 an BB SC U B R S5, LAMA CRC HHRITAA.

10.4.2.2CRC_CR CRC ¥ 27 {7 7%

Hihk: 0x4001_6804

S 0x0
= 10-3 CRC #2227 752 CRC_CR

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
23]
& = (@
= . = 5
= | “ m
2 = > [
= | = ~
> & g
= 24
RW RW RW wo
0 0 0 0
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(DAY LA FR
[31:13]

il
AAEH]

[12] | REV_OUT_TYPE

& ¥ CRC K55 5 9 %a 9 /) %% o 4 i, B b[31]=b[0],
b[30]=b[1],... [p0]=b[31]

[11:10]

A

[9:8] REV_IN_TYPE | b[7]=b[0], b[6]=b[1], ..., b[0]=b[7]

SECILLIC T rE e
004 Js %
01:4%5 e # , Bl b[31]=b[24], b[30]=b[25], ..., b[24]=b[31], ...

10: #% 2 5 (16bit) JZ %, HI b[31]=b[16], b[30]=b[17], ..,
b[16]=b[31], .., b[15]=b[0], b[14]=b[1], .., b[0]=b[15]
114%F % , Bl b[31]=b[0], b[30]=b[1],... [b0]=b[31]

[7:6]

A H

[5:4] POLY_SIZE

frigaed (200 A%
00: 32bits

01: 16bits

10: 8bits

11: 7bits

A H

[0] RESET

i\ E BT ORC H B R A

0 1 KI5

1:3 H-T CRC_INIT

5\ 1 591 CRC SR I E 0%, BRI 0.

A E RN 2, 7] CRC_CR.RESET 5 A1 2% CRC_INIT /754 {7}y OxXFFFFFFFF,

USRS EHER CRC HYTTAREE A, [ [ CRC_CRRESET 5 A 1, IJ5ZE CRC HHEZ LLZ HTRY T

AR MEREAT -

10.4.2.3CRC_INIT CRC #J) U5 25 1728

Hohk: 0x4001_6808

45 {i{E: OXFFFFFFFF

2 10-4 CRC ¥ 14 HS 2 /724 CRC_INIT

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
INIT
RW
OxFFFFFFFF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
INIT
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RW

OxXFFFFFFFF

(DA (744 FR i

[31:0] INIT FER IR

CRC_DR 5 CRC_INIT #H57:al 5 TR 9E T CRC A4 it 4.

10.4.2.4CRC_POL CRC “F il 25 {7 e
Hidk: 0x4001_680C
S ffl: 0x04C11DB7

%% 10-5 CRC 4= i %5 7 ¢% CRC_POL

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
POL
RW
0x04C11DB7
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POL
RW
0x04C11DB7
N LAATR |
[31:0] POL FETAE 1k 22 IO I ) A2 i
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11 CORDIC
11.1 R

AR Cordic BLERAZTEN 16 {7, Q15 JERIEUHA.

11.2 FHEes

11.2.1  HHHMED

DSP 25 /7387545 F B I 0x4001_6C00.

7 11-1 DSP & {7 5156

HHR fw s ]
DSP_SC 0x00 DSP RS H e
DSP_THETA 0x04 DSP sin/cos i N\ fJE Z717-9%
DSP_X 0x08 DSP arctan/module 184 A 2Lbr X F T
DSP_Y 0x0C DSP arctan/module 1184 A 2LKR Y FFas
DSP_SIN 0x10 DSP sin/cos {5455 sin 29 f7a8
DSP_COS 0x14 DSP sin/cos 11 H45H cos T {7 An
DSP_MOD 0x18 DSP arctan (1450 sqrt(X2+Y2) F(Fes
DSP_ARCTAN 0x1C DSP arctan 15455 arctan(Y/X) A5 3576

11.2.2 DSP_SC DSP R4 2

Hbofik: 0x4001_6C00

S E: 0x0
& 11-2 DSP IR A 4125 7752 DSP_SC

15 14 13 12 1 10 9 8 7 6 5 4 3 2
g
S
RW
0

AL E (i 15t A
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[31:3] PRE
[2] MODE CORDIC mode, 0: arctan, 1: sin/cos
[1:0] PRE

MODE {v/ 74T sin/cos mode {1 arctan mode [Ji%4¢, CORDIC #i#ti]# sin/cos B¢ arctan {#i f7 {1
e R R FELER o AR HEA T B — G500, B il % DSP_SC.MODE A {7 iFA Tid M Bi ikt
DSP_SC.MODE=1 H}, CORDIC #fi#kil4& sin/cos, LAFJE theta M4 A, %l sin/cos %55,
DSP_SC.MODE=0 [}, CORDIC f5iti4& arctan, LIAEKR x/y AT, EF 4 H & theta= arctan
(v/x)#1 module= sqrt (x2+y2),

11.2.3 DSPsin/cos FFXZHFHEEE

Cordic #5114 sin/cos 1 arctan {if (@48 [F HUECG RS, At CPU fifi f cordic At
17 sin/cos 14, TFFE4E DSP_SC[2]5 M 1, {ii cordic it A sin/cos 155,

11.2.3.1 DSP_THETA

Hotk: 0x4001_6C04

S E: 0x0
3% 11-3 DSP sin/cos A & i N\ & Fas
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
THETA
wo
0
(A=Y (i |
[31:16] OREH, BRI 59, HI{16{DSP_THETA[15]}}

[15:0] | THETA | DSP sin/cos #ii A\ ffJE 25 f7es

DSP_THETA “/y 16 i A5 1 W&, FoRTiElH (-32768 ~32767) Xy (-m~m) .DSP_THETA
WA, BRIk =F R EtE, DSP_SIN/DSP_COS fiiff] DSP_THETA {F 4 ki, [
11 A = 7y

11.2.3.2 DSP_SIN

Hihl: 0x4001_6C10
SA{E: 0x0

%% 11-4 DSP sin/cos 1E5% 25 25 7 ae
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

15
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SIN
RO
0
(B | AR il
[31:16] PREE, BRI NS, RI{16{DSP_SIN[15]}}
[15:0] | SIN | DSPsin/cos i4%%5 % sin 27 {7 fa

DSP_SIN 2y 16 (AR5 E K&, Hrfr 1bit fF5-7, 15bit /N7 FoRyull (-1~1) .

11.2.3.3 DSP_COS
Mt 0x4001_6C14
SAE: 0x0

%% 11-5 DSP sin/cos 4% 45 R {7 on

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
COS
RO
0
(DA IR L]
[31:16] B, BRI NSy, RI{16{DSP_COS[15]}}
[15:0] | COS | DSPsin/cos j+445 5 cos 27 {7 f

DSP_COS 7 16 fiATFF 55 WAL, Hrr 1bit f-5-0r, 15bit /N, FoniEll (-1~1)

11.2.4 DSP arctan FXFFLS

11.2.4.1 DSP X
Hihl: 0x4001_6C08
SAAH: 0x0

¢ 11-6 DSP arctan/module A4F7 X i A 217 2%
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RW
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P | FLAFR Wi A

[15:0] X DSP arctan/module {154 A\ 2LHR X F(Fae

DSP_X A 16 (/A {55 E k%, Hrp 1bit 457, 15bit 857, FRJEHE(-32768 ~32767).
{1%4 arctan(DSP_Y/DSP_X)H, [4tE5 A DSP_X,

11.2.4.2 DSP.Y

Mokl 0x4001_6C0C

SAME: 0x0

2% 11-7 DSP arctan/module 255 Y i A\ B {74+

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Y
WO
0
BIE | (AR 355 HH
[15:0] Y DSP arctan/module {545 AALFR Y Z5 4745

DSP_Y % 16 A FF 5 4L, Hrr 1bit 75547, 15bit #EL(r, FIRVEE(-32768 ~ 32767 ).

it arctan(Y/X), —EE5EE A DSP_X, FE A DSP_Y., 5 A DSP_Y fili% —X arctan {4,

11.2.4.3 DSP_MOD

Hbhk: 0x4001_6C18
SE: 0x0

%% 11-8 DSP arctan ffj 45 5 arctan(Y/X) 2% Fes
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MOD

RO

BIE | BLAATR Bt

[31:16] B, BEEHNO
[15:0] MOD | DSP arctan i} 4550 sqri(X2+Y2) &{Fas
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DSP_MOD “#y 16 L JCAF 5841, FRRyuFE (0 ~ 65535),

11.2.4.4 DSP_ARCTAN
Hudlk: 0x4001_6C1C
SAE: 0x0

% 11-9 DSP arctan ffJF 25 R arctan(Y/X) ffi &% 24

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
ARCTAN
RO
0
B | B i
[31:16] [REY, EthEE A, H){16(DSP_ARCTAN[1S]})

[15:0] | ARCTAN | DSP arctan i &45 58 arctan(Y/X) 1 E 5 fran

DSP_ARCTAN K 16 (/5558 18, £ (-32768 ~32767) XM (-m~m)
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12 FMAC JEIRInEss

12.1 HER

DB AR i BEAT IR, B ESRER Rindr, DARASHIFEaR bl 2, AT
IEB I AR A A Th 2R G | S -

IEPNEAER TR R IEPRIR B2 A7, LAME TSR B/ TR b s Wi By R 5 8 P 2 o

IEPIHEAECRE CPU I MR IE PR R AR R ok, 98 CPU B T HAbE 55 . RS
55 CPU YR IEDAH L, R PFIE B Id bR n] AR R AR THIS B SR B

12.2 itk

® 16 {yx16 {ir ket

® 2442 (TEINGE, LFHEAILHE
® 16 fukdi N

®  256x16 (i AHIEE A7 fif

®  RHMifFRE AL TLLE L 3 MEURGAA I (WM AZAE, — M2 A IEA
Y NANCIRDSiFURa FE Al

® A HirthZeAr r LMENEER buffer ]
® JEJRAL: FIR, E#E1RIR

o HEHERME: S, BB, MK

® AHB GZk%l

® .ff DMA 54
12.3 ThREREIR

TEPINEALIANA 12-1 froR .
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» yln]

y[n-1]

n-2
yin-2] Output

Sample
y[n-3] buffer

y[n-M]

sel count

a[1]

af2]

y coeffs

a[3]

a[M]

] 12-1 JEPAE L EAE [
IRAZIDEE R R Mg (MAC) o FRE MR AAHAF TP N A 16 S RF SR
AN, MLV S Z BRI T RN M PR bE b — KPR IR R UE . HihbaET
FLUINARIAR{E, B3, B0, ton] LA A ERREAEE G0 (E . A A RN MAC REBRARE H PR
FRVRE 32 R A2 ISR 5 AR RE FHRA 15 571 o

WREGH RSB, A CPU B DMA (£ A\ FMAC ZASHifr e AH R OB ERC E
FHIFIRTAITRS , ERRREEE A A 520K 5 W R R — X Rt MAC KA, SeFEINEE
FEATPPRSR A A, SR RITCRET RSSO, RN o R A S RS B A
frfiff, (5 CPU i DMA 2] .

UAREAEDN FIR 3898 (B /], FMAC 28 i 2 TS H s KA A A A . B4
RAEREI], SRR — R, SR SRR RSE, I DR, AR
5 FH A I P i e e R ) R B T SR — O AR I

ANEREAEDY TR JEPA ], F22/E FIR FUBEal R pbf it Sk thas SR 5 R ot 380 A R
J+5 FIR RUIER A RN

B2 IS AR R SC BN T IS ST 2

1231 AHFHSEF
FMAC t8&F 1~ 256x16 (L35 frffiar {0 FMAC (2 i /7
WK CaARERITER) A buffer X1 A1 X2 .
il GRIFEEHR) (FH#AE buffer Y H,
GATHH IR AT /N LA R A g
x1_base Jj X1 buffer 7E A7 fif-H AL,
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x2_base Jj X2 buffer 7 A7 At BB AL,

y_base Y buffer 7EAH 776 1 S,

x1_buf size 4 X1 buffer [JZE /7 A/1N, HIE AL/ 0 16bit H14-541
x2_buf size 4 X2 buffer [JZE 47K/, HIE AL/ 16bit 14541
y_buf_size 2y Y buffer Y2217 K/, RIHN AL 2 > 16bit H1F54L
PA_ESHE LB R B A B T IO

CPU &, DMA u] LAiiit FMAC BOERAYHIIGILIIRE, Al LUE BB, SRAIA 2 A A E
Yo B AREIRIREREE S 1542 A\ HAR buffer, SREIRE A, SR EIMN 1, L5 2
i% buffer FERY, #ik[EIE] buffer Btk IR IIRE M TUSHARERT N EARHE S, s LIS

ZHRE

A7 A2 A7 R/ NI X1,X2,Y buffer (YRCE AT (FawEATHCE . JEtbil a) LUR A A7 A
B E, H R+ 22 A7 K NN A A7 i b 19 FE (0x 00~ OxFF) RITAT o RIEE M Bk + 22 47K/ N<256.

AT/ B IR, 2 E2 UES, (ARS8 s e igmi. ik
BRI, — BN EGFES, ASHAAS MRS,

MRAEVENVEIR buffer (FHIFS, FTUARHA — &34 (headroom, d) . [F] A LAZE FIFO
7K IR E (watermark level) >RiE#E CPU 1 DMA 17 [FIAIIK o B A A1 7K 2R B IZAR 4 1Y
T RORBEATIE 18, . A T HRARM FMAC 7RIS, HiA buffer NiZk A=, FIG d FZAKT7K
LRI, AP IR AT DMA #E R E IR 530 FMAC SRR A TR IS . 79— J7TE, ik
) N\ B IS/ N TR FMAC QhFRIHE B, $i A\ Ze(7 ] Ress it FMAC 13275, 154§ CPU 5 DMA
BN =R d v LEETIKERE, TR A EBOR o

p.S:ckedi g
SRAM (256x16-bit)

FMAC #/U IR H #7T

T BAEEXL AR (MAC Engine)

#284:x1_base|

K EEx1_buf_size EEMLER

e F#l CPU/DMA
— < & DMAIE RS F BT HERE)
INEFX2: (ISR R E) FLHBIREEBA) P>

#215:x2_base|
K x2_buf_size

v V

EIEA—

A

#if) CPU W%
SLEEPONEXIT

MEEFY.(IRRER) Mg 113
EUEN—P 4y base| L ATHR BRG] —Pp-

KE:y_buf_size

#if CPU AI#%
SLEEPONEXIT

4 12-2FMAC B3Rz R T B A S HE (4]
12.3.2 WAZF

X1 f{1X2 buffer 4 FMAC (i NZeA7, HTAFF I AZ g FMAC FOERRTRIEIRAEM X1 35—
AR, X2 S EEE, SRS M. FMAC P fa sl , 45 diliseUOsUAR T22 7 Sk ik
MRS . $E%EF AR AR ERCE H 2 E P
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aseq X
aseq zx

X1 buffer X2 buffer

—x1_buf_size — —x2_buf size_.

P 12-3 i NG A7 X
X1 buffer 7] LAE{EEA buffer {fH], H 2L buffer 4375 R =S [RIRIA] 5 A\ S ALK& . buffer fE#AE
B AT AT 01 ARAE , tn] URBETRIIAIE . ISRARVEIT AR buffer N ESBCA M, W buffer 22 A9FR
ARl CPU 5 DMA AT s e B 2 AT AL A R BAmdt A I BT 55

A ‘ x1_base }—D

— Availablebuffer space

]
]
] —  These values in use for calculating y[n]
]
]

) Z[S__.]’[’lp IX
ek
=
=

—  Next values already loaded

Write pointer '—V

— Availablebuffer space

& 12-4 A% buffer
X2 buffer JCIEVEHIEER buffer i, T Hil & T E WL EENEAEF, X2 buffer H 7%

4 X1 buffer YEN{EER buffer KT, x1_buf_size /Mg KT Y7/ ErFREdE 40 (BRSO
%0, JXH¥ buffer 0 LI—E /7R AL FMAC ffi IO E0E. & 12-4 JE/R T FMAC TESE T IR IR AR
AT AT L STt S H yIn]hf, FMAC F72LHH N+1 M A S, x[n-N1Z2 x[n]. 4ifE 505
y[n], FMAC JHiG ] x[n+1-N]Z x[n+1]315& y[n+1], s Fa AREHRE x[n-NIAFR FMAC fird
B, AT LARHT S e o
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CPU =} DMA 5 %L4E FMAC i 2E0a iy EAT M AT, #5001 FMAC 20K buffer 2SR5 &AL, FF
B15 FMAC PEBROIEDTHRIRAE, EEDHTROEIEEO buffer. X1 buffer fPF_EORIE T AZ HIELR Y
T R R ik o

BB, IFCRARIEPERAE R 2 T E 4 a2 ADC 4, N buffer 2@ it A 20IRE,
o FMAC ACFRACH AR P PR T SRAR R ™= A s o X2 IE TR

SR buffer PRy~ I 2 )/ VT 7K Ze B {E (FMAC_X1BUFCFG.FULL_WM), U buffer fiiitri= &

Bro WARIREARENL, W FMAC 7= ARG R, 53K 2 R ERIIA buffer. /KERIIFAEMTS—
KW Z N EAR O T RE, HAZ KA buffer i

AR LA T B, W FMAC_SR.OVFL 2 &AL, H'5 ABWRS AT, 5HadH 4R A4 . X1 buffer
BoA T R

X1 buffer fEJEPIRI A HII B S SN EUN 12-5 Frse AN —4> 8 [ FIR yEJdR, /KEPI{EIL
BHH 4o

x[n-7] [ Writepointer | [ Writepointer ||
x[n-6] x[n-7] x[n-7]
x[n-5] x[n-6] x[n-6] x[n-7]
x[n-4] x[n-5] x[n-5] x[n-6]
x[n-3] x[n-4] x[n-4] X[n-5]
x[n-2] x[n-3] x[n-3] X[n-4]
x[n-1] x[n-2] x[n-2] X[n-3]
x[n] x[n-1] x[n-1] x[n-2]
x[n+1] x[n] x[n] X[n-1]
Write pointer || [ Writepointer  |-» x[n+1] x[n]
x[n+2] x[n+1]
x[n+3] x[n+2]
x[n+4] x[n+3]
Sarl;l:]tl?; l;?::%e;g)li[n] Filter finishes current output sample Four new samples written into Buffer empty flagis reset, so
and starts using next sample in buffer ~ buffer. Write pointer is filter continues with next
freeing up a space, since oldest incremented by 4. If write sample
sample is no longer needed. pointer reaches the end of the
No new samples available, so buffer buffer space it wraps to the
empty flagis set. beginning. Number of free

spaces left in bufferis less
than watermark, so buffer full
flag is set.

] 12-5 7 FR4 A buffer (325 74k
1233 HEE

Y buffer (7% R syttt , HEEAF CPU 5 DMA 1525, £FiHl—ik, Y buffer [958 £Hn
1, 4¥5%ridE3) buffer BN, H3h[RIE] buffer il .

l(’ ©2020 URUHBERS QIS WU ST RLVE I A i 148



LKS32MC45x User Manual

A y_base }—»
— Availablebuffer space
yin-b-4]
yinM-3] || les notyet read
y[n.M.Z] ese samples notyetrea
y[n-M-1]
y[n-M]
< i
g y[n-6]
I'-h Yln_SJ [ These samples in use for calculatingy[n]
“. y[n-4]
N y[n-3]
y[n-2]
y[n-1]
Next sample '—V y[n]
[ Availablebuffer space

12-6 JE¥ %5 4 buffer

Y buffer 4177 LU R 0FFR buffer 1. QIS A HIECRMSAE R B 2, B A
SERHUR TR, ] buffer Wik Er, FMAC 2FIi L EEFEIH) Y buffer Fpy 2 AR E

YT IR JEPHRIERS, Y buffer 7 22 M 17 L Al y[n-M] % y[n-1], HITFHHET
— A yln]o AR Y buffer A, SIHAEIRE yIn-M]S ot

G Y buffer P RYASEEHE MU DT K {E (FMAC_YBUFCFG.EMPTY_WM) , ] Y buffer
ShraiE AL WA Ybuffer A2g2s, W2 id iRk CPU B DMA #2HUCH A H £ifs . /K2R (E
HIAF AT CPU R LS AT — I il 55 sR B  Z fan e, 10C M X (HIR &4 T F
ftt, FMAC_CRUNFL AR E AL, XSO T Y buffer SHRHAERF AL, BEEAYE N BEEETH 5
] 2 o

Y buffer /EoA {31 buffer {f I AYBES BRAEIIE 12-7 frm. AE0—4 7 B TR y8Hcds, Kk
PIELEN 4o
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y[n-7] y[n-8] Read pointer —p)|
y[n-6] y[n-7] y[n-7] y[n-7]
y[n-5] y[n-6] y[n-6] y[n-6]
y[n-4] y[n-5] y[n-5] y[n-5]
y[n-3] y[n-4] y[n-4] y[n-4]
y[n-2] y[n-3] y[n-3] Read pointer —p{ y[n-3]
y[n-1] y[n-2] y[n-2] y[n-2]
Nextsample —» y[n] Next sample | Y[1-1] y[n-1] y[n-1]
Read pointer —» Y1101 _—>yln-1]] Next sample —>__y[n] Next sample —»  y[n]
y[n-9] Read pointer | y[n-10]
y[n-8] y[n-9]
Filter using seven Filter finishes current output Four samples are read out. Four more samples are read
samples y[n-7] toy[n-1] sample. No free space in buffer, so Read pointer s incremented out. Read pointer is
full flag is set and execution by 4 and wraps to beginning of incremented by 4.
stalled. buffer space. Number of unread
Space now available in buffer samples in buffer is less than
so execution resumes. watermark,so empty flag is set.

& 12-7 G ER H buffer 1525 154
12.3.4  WIBILES

FMAC B T H U RGIEI R ESN , AR EAE I TRl ia i A buffer £, WA/ EmEE
il FMAC_PARAM.FUNC & )\ﬁ%’[ WM, % FMAC_PARAM.START 5 Ak 1 kfilik . [&Hf
FMAC_PARAM.P/Q “FBith F5 B Ti& M « U WG L BESE 5, START MM H3E A 0.

12.3.4.1 83 X1 buffer

X1 buffer ¥ A FET LU T X1 buffer (T4, M X1_BASE FHI8, %45 A N+1 ANEERE]
FMAC_WDATA Zi {74, MIAZIRE NBIAHAF, IEJHHL’%T FH R B o %ﬂizéﬂcmmﬁ, Higtte
] X1_BASE+N+1,

X1 buffer ¥ 4L KRBT LU T 7] X1 buffer S M HEITE, SUEIEH A ALTE . HAHESHL
wmr:

P FORFFIE A X1 buffer B9EE T4 N+1;
Q 1 R AfHH
CPU =, DMA |i] FMAC_WDATA 5 A\ N+1 Ml )E, PG EAETE .

12.3.4.2 1% X2 buffer

X2 buffer FIEa K] LAH T X2 buffer FUTEE, M X2_BASE FHif, 425 A N+1+M 4
#| FMAC_WDATA Zif7ds, MIANEGRE ANBIARMAEAE, FN S IREEEYE . IRtk i)s, STkt
¥510] X2_BASE+N+1+M.,

X2 buffer FJIH T LA T1H) X2 buffer LA RHICER, SO AT RE. HAHXSH
T

P ZIRFFIRN X2 buffer (%14 N+1, I X2_BASE JHifFHE
Q FIRFHEA X2 buffer Y4 M, M X2_BASE+N+1 JFIRH%e
R ARALH
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CPU = DMA [fi] FMAC_WDATA 5 A N+1+M MR 5, WG ARV E S e
X1 FIR, x2 buffer Hia A BEGEM h(0) s, )52 h(1),h(2),... 5 h(N).

XtF 1R, x2 buffer {981 R B bO)IHIR, ZA/F /2 b(1),b(2),... ELEI b(N), 4 x 1AL
ZJEE a(1)a(2),...aM), My RIRE. ybuffer YHRIFEALCAME M /.

X2_BASE—>|  b(0)

b(1)

X2_BASE—{  b(0) b(2)
b(1)

b(2) b(N)

a(0)

b(N) a(1)

a(2)

a(M)

FIR X2 buffer IIR X2 buffer

12-8 FIR Fi1 IIR JE1¥ #% x2 buffer ZEHES

12.3.4.3 3% Y buffer

Y buffer FIIAMERET LT Y buffer fyFUEEE, M Y_BASE JHih, ELEE A N+1 P EHEE]
FMAC_WDATA Zif7ds, BURE ANBIAMAAM, FN S5 REEE. wniem)s, Siiien
Y_BASE+N+1,

Y buffer YA BT LA T Y buffer A TR SRR RBER . HARSHIT
P FRTFIHA Y buffer (%740 N+1, I Y_BASE JFIGIAS;
Q 1 R A
CPU =i DMA [} FMAC_WDATA 5 A N+1 MERIS , BRI ESE
12.3.5 IR
FMAC ] I F#47 FIR. IR ZEyE4RfE. slif[7 FMAC_PARAM.FUNC S AGEHMI(HE, IfH

FMAC_PARAM.START 5 A\ N 1 Wl LAUA ISR AT T [, P/Q/R 2 Brtl iy B B 25 R
{Eo IEPIRIE RS TS START (LA FE A
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12.3.5.1 FIR &34y (&

N
Yn = 2R z by xn_
k=0

IEERAERHCEE N N+1 (i)t B ANTCRRASHY A 5 X A TE Y, = B - X, 1 Xy = [, ) X,
BEA XH N+ AICER, TN n-N 2| no 5XMRIES FIR SEEARXTRL, [ B RIOMEH g REL,
[ b X AR I A RAE AT o

PP AR LERNE 12-9 R

X[n]

x[n-N]

P 12-9 FIR 8 dnatii

FIR 383 B/t il DU T A I RO, X2 n & B B B TR ik
LA
X1 buffer fF45E A& X, 2K EF N N+1+d [15ER buffer,

X2 buffer FE G 10 & B, 52K A N+1 {Y[# & buffer

By -
Y buffer 7% A v, EKEHN d BIJEER buffer,
ZHL:
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Pl B AT, N+1, BUETEHIR 2~127

R 2R MANHIME, FEA Y buffer [OUEFETRLL 2, R ATEHIE 0~7

Q A

FIR 5380\ START SRR 1 TFUGHFLEREST, FI%) START KPR 61 O BE1E

12.3.5.2 IR JEP 28

Y=B*X+A*Y’

N M
Yn = 2R (2 bxp_i + Z akyn—k>
k=0 k=1

IEBGE R YRR N+1 [A) i B 5ICHRCEE & X S, Ik Y BOp S8 5 K% M
HIB A A BB Yy =B - Xy + A - Yy, HhXy = [xp-y, o, xn], B8 XHI N+1 UK, T
HAn-NEn, Y= Yo Ynal, BEFYRIMAICE, o n-M 2 n-1,

FLRE 17 TR JEP AR 2N 12-10 Fros.

X[n] fj ’é :i
71 b[1]
x[n-1] ¢ ﬁéx
77 bl2]
X[n-2] ’é
zﬁ b[3]
x[n-3] X E

x[n-N] b[%
X

& 12-10 E#2 1A IR JER A 4it

B
X1 buffer fF45E A& X, 2K EF N N+1+d [15ER buffer,

X2 bUffer ﬁ/ﬁ’%ﬁﬁ% B %D[EJ%A, *’%iﬁ:ﬂ\j (bol bl! bZ---, bNr di, Az, .., aM)a %KE% M+N+1 Eg ﬁ_’:_:
buffer

l(’ ©2020 RUBUHBEISEIETTA P SRSV ARG B 153



LKS32MC45x User Manual

i
Y buffer {74 A% HEHE yn, 21KEH M+d F7EIR buffer.
SHL:

PONIFIEL B HRE, N+1, BUEYEHDE 2~127

QNMFE AU, M, BUETERZ 1~63

RER ettt igat, FA Y buffer IR Z3fLA 2R, R KFERIE 0~7

IR JEWARAEIN START BB NN 1 HIAFFELEA T, EF] START B LA 0 451k
12.3.6 EREBFERN

FMAC DUE s 8O Bl s T R S AT £ A2 Q115 [197E L.

f£ QL5 A4, EUEZTROY 1bit #7507, Al 15bit fY/NEGR . BUHETEE -1 (0x8000) Z
1-2-15 (0x7FFF) .

RINgRL%E 26bit, Hrh 22bit /NG, 4bit NEEEONIFFSAr, FI Q4.22 %50, IR g
FIAYEMETEHEA-8 (0x2000000) % 7.99999976 (0x1FFFFFF) . Al4wfitlsi KA 6dB (HI—#44:
MR 2 £%) , HE4iVEH Y 0db~42db, X)W R iR E N 0~7, HIERTEEY 20~27, K eqjiihn
TR, 5 A\ Y buffer Z i,

HE, B RgE R A RN, R an B S R RTE R S . A
Al RES e A& B rp# -8 (0x2000000) % 7.99999976 (0x1FFFFFF) ({36 R, (A&
(i I E A R A RS, R a4 H 1A S8 s Sbs B AL TEUEMRALE 7, AR
Lk LR B 258 s R A B A 25 SR /2 B o (H FMAC_SR.SAT 243 Hi & AR I B
WERAFRE T FMAC_CR.SATIEN, W2k AE iR e X R A B TR 80 4% .

BiMHEM L (2B LHzE) TOEFEEAET AL E. mEEET
FMAC_CR.CLIPEN , JlI| £ 2461 HA P2 w0 7E Q115 12 Ryl A, BiI-1(0x8000) & 1-2-15( 0x7FFF) .
I CLIPEN AAffife, Mo Rinasiysnoskir £, HRAFA Y buffer,

12.3.7 {#if FMAC 323 FIR JEi 5
FMAC SZHFICTE N+1 [ FIR JEUERAE, Hirh N+1 JyEilas REC ot L4
A N FIR 98P &, o/ MASHL7A 55RO 2N+3:
e N+1PMRH
o N+1PMgAKE
o 1SR
AH A 220N 256, (Al FMAC SCRF SR FIR S KT8 127 il ko

N T ERMARRER, W LA gst A th 227, BA—ERUM IR, K/ d1 i d2,
LA N AT NS, SR il e (X PRI E S, AHAEAE 7ROy 2N+2+d1+d2,
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buffer Bl'& 1T :

X1_BUF_SIZE=N+1+d1;

X2_BUF_SIZE=N+1;

Y_BUF_SIZE=d2 (& 1, QFATHEEEIM SR ZEE)

buffer Fduhl o] UZ A A IERALE, B X2 AN 5 HAD buffer B8, AN IE S RECHE
SRCE R, TR AR R R

X2_BASE=0;
X1_BASE=N+1;
Y_BASE=2N+2+d1

FMAC_X1BUFCFG.FULL_WM {7354 7i<log2(d1), 0 N Lk A\ FE 5 AN IA A 52 q% X1 buffer il
SREFRICIRRES, FEMABIRTTIEAESE S N . [, FMAC_YBUFCFG.EMPTY WM A7Is 44/
<log2(d2).

I WA RELTGEE X2 IR B R TP 4. X1 buffer ] LAEATIIRGE, BOEREE T LY
BB, mZN N+1 A4, WAl LA . Y buffer f£3E/T FIR ##A/FR TTHRAE L, A4 FIR A
FAAERUGHR 12

Se i buffer FYRCEFVIIRL G, A LA FMAC_CR A TRCE K€ FMAC_WDATA 5 A [ )73
1 FMAC_RDATA 332U J5 2 A7 =My =nlik:

¥&1f): JC DMA ISR BRI R A2 o B PF 2 1) X1_FULL AR5 77 04, 9 {RIiaE - FMAC_WDATA
[ X1 buffer 5 A%, #0if] Y EMPTY Fr2 5 o41%, RN S FMAC_RDATA MY buffer BzHUEY
Hio

Hilkr: 24 X1_FULL #r8 EES, 724hirigsk CPU i FMAC_WDATA |7 X1 buffer 5 A%,
24 Y_EMPTY AR, F24mhiiEsk CPU ik FMAC_RDATA M Y buffer i3 BUE R o

DMA: Y4 X1_FULL ¥R MRS, 774 DMA {443k, it FMAC_WDATA [ii X1 buffer 5 A\ %Y
fi&, = Y_EMPTY JMfiRHS, */f DMA {&4ii>R, i#id FMAC_RDATA M\ Y buffer S2IjUE -

B IRAETT AR LA o (B —BENEUE — R ERI G0 th il DMA 355K, AR R fEEE
IrFl DMA, JE% 2 DMA FEAT&%, rRWA et i, iy s B U amr

# 12-1 AR e AdlG

WIEN RIEN DMAWEN DMAREN X1 Write Y Read
0 0 0 0 iR iR
0 1 0 0 LN Hh
1 0 0 0 el N
1 1 0 0 asliili Hh T
0 0 0 1 Lz DMA
0 0 1 0 DMA )
0 0 1 1 DMA DMA
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1 0 DMA

Hir

0 1
1 0 0 1 K

DMA

FIR JEWERAF IS 3hHT, 7548 FMAC_PARAM BET41 N E :
FUNC=8 (FIR JEJLRE

P=N+1 (JEJas REED

Q=f£&{H (Don’t Care)

R=Gain

START=1 (J5 hEPHERIE)

MR X1 buffer RSN E/D T N+1+d-2F0LWM - QI X1 FULL bR 4EFF 0% 2R
FMAC_CRWIEN 2 1, WISZRI2Er1l, 155K CPU [i] FMAC_WDATA % {7t 5 A\ 2FULLWM AN SR A
KO o T SR 2 — B AEAE , B %) FMAC_SRX1_FULL B7 1o Hi IR 55 BRKOE 5 I 1% (65 A 2FULLWM

AL X1_FULL AR, JA2 5N 2P0l WM Al B %)) X1_FULL EAfv.

£ X1 buffer 5 A 7 %/ N+1 Mg ARIE 25 (RS TERER AR T40 , FMAC THATHRS —

o

24 2EMPTY WM A LR ES A Y buffer 22 fi7, FMAC_SR.YY_EMPTY #xE B K. U5 FMAC_CR.RIEN
1, WISERPF=A4rhlr, 3E >k CPU A FMAC_RDATA §EHY 2EMPTY WM A48 . Halk g R & — BEAFAE,
H#| FMAC_SRY_EMPTY BN~ 1. HRWTAR 55 R EGE T W 12 AF SEEL 2EMPTY. WM A0 40 5 A5 1) Y_EMPTY

Prils, SO BRI 2BMPTY. WM AN s B 5 Y_EMPTY EA7 .

TEDCRV AL MR T S8t AT, EEIBPF R START HA 0.

FMAC B il

EIE "
3 5| TG |
26-bit3E(Q4.2218 ) 743"
gt (RO

AIAXVEE
(16-bit, Q1.15)

petataalhi
(>7.99 3 <-87?),

SRR
(CLIPEN 422

(Muttiplier)

HIAX2 R
(16-bit, Q1.15)

REEH I

FMAC_SR SAT #7|
(R & )

- TARALIRSRITHIH
e l-» o fveR
(16-bit, Q1.15)
I AL,

[ 12-11FMAC # PFS iz N ALK S i
12.3.8 {3/ FMAC SZ3[ IR JEUkaS

FMAC SZH#C 0 N+1 () TIR JEBHRAE, o N+1 O IE s i i R 8O Bk 2. IEIAR I
A EM AT LU 1~N (fERE. FiT FMAC HBESEBECRE 1 R IR 8 dy, HAMRAAY IR 38

Pt BN B 1R

B R A N+ 1A, JERECN M AN TR SEPds, /N7 3RO 2N+2+2M:

e N+1+M R

o N+1 P AZE

o MMHiEGE

AHFFRE SR 256, U1ER M=N, FMAC SCRpEcA IR S8 T8 N+1=64.

N T R, f A Rl A 22y, A —ERSME NS, K/h il d1 /il d2,
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LA ORI NG AR AN 2 B AT i o FEIXFMZ BT, AHAAAE TR0 2N+2M+2+d1+d2,
buffer Bt &1 :
X1_BUF_SIZE=N+1+d1;
X2_BUF_SIZE=N+1+M;
Y_BUF_SIZE=M+d2

buffer Etihbn] UZAHIAAEIERALE, (AN 5 HADL buffer &, Tz — T rHERYE
Mok Ao

X2_BASE=0;
X1_BASE=N+1+M;
Y BASE=2N+2+M+d1

FMAC_X1BUFCFG.FULL_WM {7 i/ 7i<log2(d1), 0 N L4k A\ FE 5 A IA A 5E 1% X1 buffer il
SREFRICIRRES, FEMABIR TR SE S N . [FFE, FMAC_YBUFCFG.EMPTY_ WM A7Is 447
<log2(d2).

TEBGE AEC (N1 FTBTREGM RS RED  UH T X2 IR R T TR 4. X1 buffer
FLGHATIC 8, e RAR rT O TR, &2 b N+1 4y, il UAMSTIC . Y buffer Af LA T
WA, B LOVERAS, \Eh M A, Rl UMk

5 buffer FYRCEMFIIAILZ IS, ALK FMAC_CR PEATHCE K f5E FMAC_WDATA 5 AfYJ5 5
1 FMAC_RDATA 325U J5 =0 RIIERYBES By A& AT LA25 FIR E7RY3 12-1,

IR JEPERAE RS, 75200 FMAC_PARAM #7401 R ACE :
FUNC=9 (IIR 5 IhaE

P=N+1 (JEHE AT R AT H0

Q=M (g B ot RECTED

R=Gain

START=1 (/5 hEHRF)

WRIE AN X1 buffer FYEUHE %0/ T N+1+d-2FULLwM I X1 FULL Fr i 4e 457 4 (k. a2k
FMAC_CRWIEN 2 1, WISZRI £, >Rk CPU [ FMAC_WDATA % {1t 5 A\ 2FULLWM AN SR A
Bl o WniEsR & — HAFAE , BE] FMAC_SRX1_FULL B4 1ot iR 55 s EGE T BLZAES A 2FULLwM
AR A X1_FULL Fris, S5 A 2FULLWM A B 2] X1_FULL B7,

£ X1 buffer 5 A 7 £/ N+1 Mg ASIE 2 m (BEHERERIEETE0 , FMAC JHRTHRSE —
AR B M BRI T R 2 A X buffer ) N+1 Mg AXGRAT Y buffer Fhig M A4
Py g . 55— &g =5 A\ E] Y buffer (1) Y_BASE+M Juhit.

24 2EMPTY WM AN LR ES A Y buffer 27 Ji, FMAC_SR.Y_EMPTY #xEE (K. W5 FMAC_CR.RIEN
A1, NISERPF=A:rhir, 3%k CPU A FMAC_RDATA §zHY 2EMPTY.WM ANt Hhip i sR & — B (R AL,
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F%] FMAC_SRY_EMPTY Bk 1o FRMTIR S5 pRAGH F7 B 1% AR EHL 2BMPTY-WM AR f= A 3f) Y_EMPTY
brs, OZISEE 2EMPTY-WM AN R0ds F 51 Y_EMPTY ‘&7,

TEBCRN AR MOXF T S F LT, EEIBFR) START HA 0.

FMAC Zith7zfiE

(256 SRAM)
3BARFITELER —P BNEEXIEE:
N+IMN IR
&— LBV EHA (x[n])
RREEFEXRE:

FMAC Z&#il

(FUNC = 9) N+1 AMFTR + MANRIRRE

‘€— 2. £ FEH(ab)

MHEEYRE:
MANA S+ RIS R E

4NRMER IR
AR S HEER (y[n-1])

4 12-12 FMAC T/ TR S8 S 80E 3 B2
12.3.9 JBWEEOIIE B

FMAC_PARAM
ﬁgﬁzt’frl‘””lmz FMAC_WDATA | FMAC WDATA | FMAC WDATA | FMAC_WDATA
Software register access (Load X1 Buffer) | Register write: | Register write: | Register write: | Register write:
pog O PURE | WDATA=x{0] | WDATA=X[1] | WDATA=x[2] | WDATA=x[3]
START =1
START I |—
X1_BASE ‘ XX ‘ x[0] ‘
X1_BASE+0x1 ‘ XX ‘ x[1] ‘
X1_BASE+0x2 ‘ XX x[2] ‘
X1_BASE+0x3 ‘ XX X[3] ‘
X1_BASE+0x4 XX
X1_BASE+0x5 XX

X1_FULL

FMAC_PARAM.START 5 A 1, #ItatbERERSN. 4 MdES A FMAC_WDATA F (4%,

B 12-13 X1 buffer #JiA1L
K 12-13 E/x T X1 buffer Bi'E N P=4 HYFIEIESFE . X1 buffer k/N X1_BUF_SIZE=6, [A]

FH:4£ A\ FMAC

AHEER, 7 HHE M X1_BASE FFIAHENE. 4 1 ECES ASERUS, START BERELESLAIN 0. I X1
buffer £ 47 4 AR NBAR, FINSHSEHE T — kS A\ BRI R X1_BASE+0x4,
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12.3.10 IEIAHIERH

Software register access

X1 buffer
X1_BUF SIZE=6 —]

Y buffer

START
X1_BASE
X1_BASE+0x1
X1_BASE+0x2
X1_BASE+0x3
X1_BASE+0x4
X1_BASE+0x5

X1_FULL

Interrupt

MAC activity ‘ Calculate y[0] using x[0:3]

Y_BASE

FMAC_WDATA FMAC_RDATA FMAC_WDATA FMAC_WDATA FMAC_WDATA

Register write: Register read: Register write: Register write: Register write:

WDATA =x[4] RDATA =y[0] WDATA =x[7] WDATA =x[8] WDATA =x[9]
FMAC_PARAM
?Sgb;z“frg‘?';l"lf’ FMAC_WDATA FMAC_WDATA FMAC_RDATA FMAC_RDATA FMAC_RDATA
Filter)_ Register write: Register write: Register read: Register read: Register read:
) WDATA =x(5] WDATA =x[6] RDATA =y[1] RDATA =y[2] RDATA =y[3]
START =1

IR

/

\

|

%pare ‘

\
N

Spare ‘ /

'
\ XKZ] A Spare ’ ‘ x[8] /
\ x[3] / H Spare I x[9]
XX ‘ \ /x[4—] ‘ l Spare

.

x[5]

No more space in X1 buffer 7A

[

S

No|more spaZe

o

in Y buffer

Calculate {'[2] using x[2/5]

N

‘ Calculate y[1] using x[1:4] ‘

Calculate y[#] using x[3:6] ‘

Stalled

XX

‘ y[0]

Spar

y[2]

Y_BUF_SIZE = 2

Y_BASE+0x1

{

XX

‘ y[1]

yI3]

Y_EMPTY I

F 12-14 yEREAHERVE RG] 1
l 12-14 JEoR T IS AR RVE R ShI G TE o B a8k 20k 4 (P=4) . X1 buffer X/\A 6, Y buffer
K/NH 2. FULL_WM F1EMPTY_WM #7250, 383 #¢530HT, X1 buffer B2 TIEEE T 4 ARG A
KOH x[0:3]0 [Rlt— FL START #5 A0 1, JEHAFRIFF AT RS — M 8 y[0]. K24 X1 buffer
AFAEAD S RALE, X1_FULL FREZERF 8 0. FMAC A=l iRy ALdE. CPU st
FMAC_WDATA FHX 5 A\ A KU x[4180 x[5], P EdE#E A FMAC A {71y X1 buffer
Mo

SRR, FMAC tHE5E 8 — MM Ak y[0], #%HS A Y buffer, {#15 Y buffer A %5,
Y_EMPTY 48{i%. &5 y[0s, x[01rT LIgEF, B—1 X1 buffer 25[H] (fi T X1_BASE) .
FMAC 7. RS shit 5858 — A i y[1], I y[1] AR 09 B A S A B x[1:5]48 Ol .

BT Y_EMPTY A&, FMAC #trbli, 1%k CPU it FMAC_RDATA 5251 Y buffer FAfY y[0],
FETC Y buffer FZ3 Rl HUIT y[1] AR THE 5252, Y buffer FOREAEA R HEE, Y. EMPTY 45 & .
H T X1 buffer {5423 W23 [A], FMAC 2k&:2E g K, 1k CPU i#ik FMAC_WDATA [r] X1 buffer
HNHTH A x[6]5F .

R, CPU W] DALASE ) BN i A\ B0 , S50 1Y 3 5 LE FMAC Ab PR R B, [AT i X1_FULL
bR /RAEEN 1. {2 CPU 2L Y buffer UM RS HE, T30 FMAC /R 75 2245 1F Y buffer #7152
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IR ] o 3R T BB PR DA Al B T, SR AR IE B e IR FU ARV, i CPU A PHLHRE HE AR
FERXRMEDL T, BN buffer o/ NaFTHe g d e 7 i R BR G UR -

FMAC_WDATA FMAC_RDATA FMAC_RDATA
Register write: Registerread: Register read:
WDATA =x[4] RDATA =y[0] RDATA =y[1]
FMAC_PARAM
Register write: FMAC_WDATA FMAC_WDATA FMAC_WDATA FMAC_WDATA
FUNC = 8(FIR Filter) Register write: Register write: Register write: Register write:
Software register access P=6 WDATA =x[5] WDATA =x[6] WDATA =x[7] WDATA =x][8]
START =1

L
\L')/////

START
X1_BASE X[0] ) ‘ Spare zX[6] /
S X[7
X1_BASE+0x1 X[ pare / 71y
\ X[iﬁ] / y Spare | X[8]
X1 buffer —| X1_BASE+0x2
X1_BUF_SIZE = 6 X[3]
X1_BASE+0x3
XX \ /4([41 /
X1_BASE+0x4
X [ x|
X1_BASE+0x5
No more space in X1 buffer I_Ll
X1_FULL —[ ]
Interrupt Not enough samples in X1 buffer | I | I ’ I
MAC activity Stalled for enough input samples ‘ Calculate y[0] using x[0:5] ‘ Calculate y[2] using x[2{7] ‘
Calculate y[1] using x[1:6]
Y buffer Y_BASE XX [ Y01 Spare y | Y[2]
Y_BUF_SIZE = 2 Y_BASE+0x1 XX [ vy Spare
Y_EMPTY l [] B

] 12-15 B as e 2
& 12-15 BB 2 gs =Lk 6 | FIR. X1 buffer k/)NA 6, Y buffer k/)NA 2, FULL_WM
1 EMPTY_WM 7% 0. START 5 A 1 2§, X1 buffer FHOEHUHEE T 4 AR AL x[0:3].
{HULEF X1 buffer HHEYHTABARTIAAE , X1_FULL AR A B L. FMAC k24T, %Kk CPU
EAEZ B AEAE. H FMAC HYUE T8 KIS AR 2 0% RS A BRI AL T8 RS

CPU it FMAC_WDATA 5 A\ P8 A A K x[4171 x[5], 17\ X1 buffer HEyZEHAE . Y
[t} X1 buffer Hfy 6 ARG ALWE, X1_FULL 4500 1, FMAC A&k, FMAC JHiarit
BAFE A y[0], FRRHAEAY buffero MR x[014£57, Bl X1 buffer fy— =AM E,
X1_FULL k. SUERINS Y_EMPTY 42X, buffer bRl tb- T Bl FRAREREES, 355K CPU 5 AHTHY
B, IR AR . FMAC A T RS, BRI AT E Ao

At CPU L JiAEAy FMAC S s — I B i T B4 RE S A B AZ e, RIG SR —
AR Z A2 x[0], USSR x[0107 EA 2 il X1 buffer FREZS A E . [AIL X1 buffer 2
H/REEABIA L APIRES, T2 FMAC 2 118 180 buffer 23[R K/INal LARGRR X [A)#

12.3.11 JPEPEHET
FMAC 135 L1 2R R X 5078 e S A LB R
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1. B 2 R BRI SR ON BRE 1 8, A REAE FMAC rp i)

2. 1R JEP AR PR ZA TIPSRt , BE 0T S8 WA 73T 558, FMAC [ X2 buffer
HRTREAE AT A UE D A R AL, AR T AR IR BERA I 7 200 X2_BASE. SUZ AR I LE
BRI TAGE, Xt X1 buffer PEATHUREL, JRJ5 (S8 —JUE PR KRB TR, Rai RN
FrgEf g (N FMAC fUASHIAA i rh B2 2 SRAM) o (& X2_BASE $50 55 —JUER dr R AL,
SR {8 B8 — e B 2 0 AR RO IR 1L X1 buffer. Qb . o — e 0% A s

SR EAFZIE, X1 buffer A IEAGHr—4ERYE A LR, FMAC HIal JFE ¥R A E. S8t
HE, B0 N+1 M AR T 2R — 200 N jOBHRA— i ALdE , PRIES 2R AL
&S, [AIFE, TR IEHFEM M ARG e Bl buffer SEATHIIRTE -

3. E#: 1R IR JEP s 0T REAE BINas b B A X HMER KR, i A G 52— MR
K ERAE T, B I8 R MERT 1. BMERAL%E N 26bit, fEAM TS ALEWT (wrapping)
F A7 05 T Ak B A $ K O VS LR OxAFFFFFF~0x2000000 , 78 Q3.23 f p KL% 2 F X
3.99999988~-4, ENLEMIIEA S FEURALEREE R, KON H I ERAAAEERRAL, S
T KEB IS A ELERF AL R, T AR DC 43, N E R RIRTERIA , WERALE R IE
W, o LAE s ALa Wiy 7. 2448, IR YMAFB TS B, SNEAE AT RE.

4. TR YEPEAHTE (07 ZREbo, by, .., AR5 (734F) FREX[L, a1, am]o HELE TR JEH AR
i B R B RERT 1 LS 2 — BRI AR 2. H i Tagdas REU2 Q115 Wiy,
RTEEERRAT 1 RREW. ATLARIEGE 2R, 15 2R[1, ay, ., aul2/NT 1 89, RIATLAA
QL.15 fE BTN« AE R INar AV AL E ARG o 2R SR (X MRIER T NAEWRLL o

12.4 e

12.4.1  HhH4MED

FMAC [y 5EHii 52 0x4001_7000, 25475851200 F -
7 12-2 FMAC A {743
ZFR A% itk Al
FMAC_X1BUFCFG | 0x00 | FMAC X1 buffer it B2 /7 55

FMAC_X2BUFCFG 0x04 FMAC X2 buffer il & &7 {7 ¢
FMAC_YBUFCFG 0x08 FMAC Y buffer fit'& %7 (7 ax

FMAC_PARAM 0x0C | FMAC S 25 (758
FMAC_CR 0x10 | FMAC 26 25 f758
FMAC_SR 0x14 | FMAC JRAZf70s

FMAC_WDATA 0x18 | FMAC ¥l ai {7

FMAC_RDATA 0x1C | FMAC i i fr s
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1242 FHEEHAR

12.4.2.1FMAC_X1BUFCFG FMAC X1 buffer [t & & (Fa%

Hohk: 0x4001_7000

SAE: 0x0

% 12-3 FMAC_X1BUFCFG FMAC X1 buffer fif & &5 £ #s

31 30 29 28 27

26 25 24 23 22 21 20 19 18 17 16

FULL_WM

RwW

0

15 14 13 12 11

10 9 8 7 6 5 4 3 2 1 0

X1_BUF_SIZE

X1_BASE

RW

RW

0

0

(A=, (R it
[31:26] AAd NA
X1 buffer iH/KZEH(E, 24 X1 buffer Hf{ 23 AL E > 2FULLWM - X1
buffer R &AL
0: KLBIMEN 1
1: KEBIER 2
[25:24] | FULLWM |~ KLy 4
3: KEHIEN 8
WEIKEFE KT 1 7] IE— Rl b FE R (446 22 - 504 31 X1 buffer
H, 4] DMA 5 X1 buffer B 7K 28BN IZ LB 1.
[23:16] A NA
X1 buffer K/|\, X1 buffer 78341 16bit H145%01-%t, buffer K~f
(58] | XLBUESIZE | o 1 ot 5eaiinms (+/kZ&pii-1)
[7:0] X1_BASE X1 buffer K:Hihi

12.4.2.2FMAC_X2BUFCFG FMAC X2 buffer fiil & af {Fes

Hihk: 0x4001_7004

S 0x0

% 12-4 FMAC_X2BUFCFG FMAC X2 buffer it & 27 {745

31 30 29 28 27

26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X2_BUF_SIZE X2_BASE
RwW RW
0 0
(DA (DY Wi

[31:16] A NA

X2 buffer kN, X2buffer 3411 16bit H 1525, XM EAE
BREREf T (START=1) WTCIAEL

[7:0] X2_BASE X2 buffer bl , XAMAIRAEREVE TR (START=1) BTG EK

[15:8] | X2_BUF_SIZE

12.4.2.3FMAC_YBUFCFG FMAC Y buffer Jif & 25 (754

Hbofk: 0x4001_7008

S E: 0x0
“£ 12-5 FMAC_YBUFCFG FMAC Y buffer fiil & 25 /7.5
31 30 29 28 27 26 25 24 2 2 20 20 19 18 17 16
EMPTY_WM
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Y_BUF SIZE Y_BASE
RW RW
0 0
(A=Y AL TR 1

[31:26] A NA

Y buffer 25K, 4 Y buffer HH A R HREC /T 2EMPTY. WM
Y buffer Z3FREE N

0: /KZeBIEN 1

1: JKZEEIME N 2

2: IKEHIH A 4

3: JKEHIH N 8

WEIKZEERT 1 A LME— X3 Y buffer 32U AR
W, 256 DMA BEHLY buffer IR ZBIE N 12BN 1.

[23:16] AL H NA

[25:24] | EMPTY_WM
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Y buffer kN, Y buffer Fi3411 16bit 15240 1%0. *4T FIR &3¢
[15:8] | Y_BUFSIZE | &, buffer R/ MEA 1 (+/KZE{H) , X T IR 38, buffer R
S/ MBS IR AR RS (/KR BIH)
[7:0] Y_BASE Y buffer Kk

12.4.2.4FMAC_PARAM FMAC Z¥( 77 {74+

Hihk: 0x4001_700C

SAfE: 0x0

31 30

29 28

% 12-6 FMAC_PARAM FMAC 284 74+

27 26 25 24 23 22 21 20 19 18 17 16

START

RW

FUNC R

RW RW

15 14

13 12

11 10 9 8 7 6 5 4 3 2 1 0

RW

(Y

START

i

0: {71 FMAC $if7
1: JF4f FMAC $i47 (FMAC $f7id#EH)
5\ 1 % FUNC HEE BETFRAIT, S O ATLL IR o BIF
HIA B SE R L H P B

[30:28]

A

NA

[27:24]

FUNC

0: Reserved

1: Load X1 buffer

2: Load X2 buffer

3: Load Y buffer

4 to 7: Reserved

8: Convolution (FIR filter)

9: IIR filter (direct form 1)
T4 AE START=1 I T 5 14

[23:16]

BMAZER, YHrHaTe g, RIY s Ll 28 £
IEfEAE START=1 FICiA L

[15:8]

WMAZEQ, IR BRI L
I IAE START=1 I Tk B

[7:0]

BAZEP, FIR I IR FRRii5 R4
WA IEAE START=1 I} JC ik MBI
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12.4.2.5FMAC_CR FMAC #2577 8%

Hohk: 0x4001_7010

Y= .
SAME: 0x0
% 12-7 FMAC_CR FMAC 24| 25 {552
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RESET
wo
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Z 4 Z Z
g g E = = i z =
[ = = =} =) 23}
= s | 2 S| E|E| 5|
o a =) « =) o
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
(A=Y (A i A

[31:17] A H NA

S FMAC B, A s 1 A L FMAC NERIIRS 185, NEE
[16] RESET R AHL, FMAC_SR 2977 #4H1 FMAC_PARAM %57z #% (fu4FE START) i
fTE0L, HAWT g AN WAE N EIEE.

KNk I ERE
[15] CLIPEN 1 Bhnds i ana il s e e A2 Q1.15 YEREIY
0: Hnarsifaashilm B i ) Q1.5 YERI E5F ™

[14:10] A H NA

DMA E X1 buffer i#R{#ifE
0: #&H], JC DMA HiEsR™=4:

9 DMAWEN - ety
[9] 1: {fifE, 4 X1 RiHH DMA 5tk
A7 HAESE START=0 A3t ek 5
DMA 5218 3K {HRE
0: %5/, JC DMA ik~
. DMAREN M, & SR

1: {#fE, 4 Y R23H 4 DMA jER 4
A7 L GEAE START=0 3Hf T 5

[7:5] A NA

Zna RIS IR T RE
[4] SATIEN 0: Z&H
1: {#HRE, 4 FMAC_SR.SAT & frlf r=4: hkrif =R

Y buffer "~ H FH IR §E
[3] UNFLIEN | 0: %¢f]
1: {fi§E, 4 FMAC_SR.UNFL E {74 gk
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X1 buffer b3t H e
[2] OVFLIEN | 0: %%
1: {#ifE, 4 FMAC_SR.OVFL &I =4 dhiridsk

X1 buffer 5Kk ifE
[1] WIEN 0: %%

1: ffigE, 4 X1 buffer A}, [[] CPU %t 5 if Kk

Y buffer 3% K HfE
[0] RIEN 0: %%

1: f#EE, 2 Y buffer AZ=R}, [ CPU J His2ii sk Hl¥r

12.4.2.6FMAC_SR FMAC KA fian

Hihl: 0x4001_7014
EA{E: 0x00000001

2 12-8 FMAC_SR FMAC A2 17

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SAT UNFL OVFL X1_FULL Y_EMPTY
RO RO RO RO RO
0 0 0 0 1
(AL BLATR Ui
[31:11] A NA
TR RS
4 R na i H a1 Q115 SRORTERINS, B
[10] SAT 0: ARAAEMAFI:

R

1: WA A 4. it FMAC_CRSATIEN BAL, A= ik

Y buffer i HifH bR

i HH = F

o] UNEL 100 et oty et

Wi sk

4 Y buffer 14K L4 sk DMA $E1 FMAC_RDATA I |

1o WE N s F & 2. i FMAC_CR.UNFLIEN Ef, A4

X1 buffer FiiH 51 bR

[8] OVFL buffer 5 A\EHaHT IS4 F i H

0: REE B HFT

4 X1 buffer FIEZ3 PR 25 A H A&k DMA 5 FMAC_WDATA ] X1
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1o WG dE] byt =tz 4nSit FMAC_CR.OVFLIEN &AL, N/
Wik

[7:2] AAEH NA

X1 buffer jifitr

24 X1 buffer HHIYZS N 2S ARV NTF/KZEBIMER, X1 buffer #ibrdsr
o RN ET B Sl — it 2 £,

0: X1 buffer /. 5 FMAC_CRWIEN {757~k gk X1

1] X1_FULL buffer 5 A%d&. W% FMAC_CRDMAWEN EA7NJ3k DMA Jf] X1
buffer 5 A%HE, B3] X1_FULL &{v.
1: X1 buffer ¥if
s AR H B EAE S, AT Lhdid (i) FMAC_CRRESET 5 1 jF%
Y buffer Z3Hr7
4 Y buffer Hr A RBCEHR AR/ NTOKZEEIERT, Y buffer #FRaE N4,
ARBEARECOR T 3R 5 R inds 5 AN Eds H ik 2 2.

(0] Y EMPTY 0: Ybuffer /%5, 15 FMAC_CR.RIEN &7 4 rp#rig sk M Y buffer

IEHEGRE . N5 FMAC_CR.DMAREN &1, HjiEsk DMA M\ Y buffer i
B s ES] Y EMPTY B,

1: Y buffer 2

ety Al 3 B E, Al Lt i) FMAC_CR.RESET 5 1 %

12.4.2.7FMAC_WDATA FMAC 5 \EHE 37 {1 es

Hbfik: 0x4001.7018

EAMH: 0x0
2 12-9 FMAC_WDATA FMAC 5 N K25 f758
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WDATA
wo
0
A LA i A

[31:16] A NA

GABE, RIS ARE, BRSNS iad a0 i AR 1 f 7 i

[15:0] WOATA | bt RS st 1

l(’ ©2020 FRBUAVERSQIASHTA ML SO ARGV NG 8L 167



LKS32MC45x User Manual

12.4.2.8FMAC_RDATA FMAC J2BUEHE 25 f7 78
Hifk: 0x4001_701C
SAE: 0x0

2 12-10 FMAC_RDATA FMAC B8R 25 f758

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RDATA
RO
0

AE BLAAFR A

[31:16] A H NA

[15:0] ROATA i, R B 1

BB, WA, BRp ARG 1R A7
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13 ADC

13.1 HER

LKS32MC45x RS A T 3 4> 14BIT SARADC #4020y, 27 ML 10 41 A {5 5/6 /> OPA
S 14 /0 E e R i /A2 T VRN ADC BUBERIEE 50 EZUA LA :

> 31 ADC BF-He 153 XS 1Y 3 /> ADC

2MSPS e, 32MHz L/EHI%

FEA- ADC B2 5745 16 BmiEIER

A~ ADC Fe s 2 MEHUAT 1, W [RIIAG I B R E (e

SCRFIERFE

SCRPRPE Rl D RE

" LAY MCPWM. Timer BTHKE), fil%k 57~ 5 Al aid GPIO ik i
SR ESCRIETS, PRI 5 v] R i B

SCRPARTE XS

SRS AIUE S, IE U A E T B

SCRFELBCRIERTP BCR A

SCRFRRR I RAT:, I RS A AU ET L 18bit Lk

ADC SEAERY Al LZE

1 YCRAE: SERO B — BG5S B BCTHE 5 R SRR I £ (74 22 ADC_DATX A {745 ;

1 BORAE: RGNS 1 iREoH TR, AT UCRIER] LU RIATEUE 5, Al U2 AN A A9
WE T o REEITAGE R 1 MCPWM. UTimer sGEPFBETARA, — Ml (F 55— BORIE, SRHESE
J R AR AR R ) BERAFESE I T o

13.1.1  IheBtER

vV Vv ¥V Vv VYV VY V VYV V VYV V

T3> ADC 2164 16 DEHRZF 74T (ADC 16 {ORFES MEIERA X Y B R , DAY
TR

A DAR]— IS 20 3E 7 =18 8 B R A

iy ay (74w ADC_DATx F T{7fif ADC 28 x YRGB AT it o LA HIME SRt ar A7
% ADC_CHNx FH9 5 4bit /73068 (JEIL 13.2.3) . 1L ADC_PCHNO Jyfil, fir[3:01¥6584 0 YR
({05 75, ADC_CHO~ADC_CH14 fEj%, #* ADC_PCHNO[3:0]=0, ADC_PCHNO[7:4]=3, I 0
A SRAFRBLPL R IE3m(5 5K H 10 ADC_CHO, 28 1 RAEHBAPIR IES (54 ¥ 10 ADC_CH3, L
JeHtE. F0m(E 7 i ADCNCHN 455&, WSRATEES M, o] LU SO & 08t .
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SR £07 174 ADC_CHNT $f £ BORFEHIIRAL, 1~15 XFRL 1~15 ¥k, AAIEN 0 K. P

BORBFERECZ RIS 16 1K

2R R Al A BB AT A7 ADC_TRIG #efok H MCPWM =i UTimer FIfAA(5 5 /5 80— BEk

FEEE PR A S 3. MCPWM/UTimer 233 H G I Al A5 5o

— B (— BN RETATEE AR ER) SERL, itk ADC HHSE ikt .

Analog adc_sample
OPA0/1/2/3/4/5—] - 16'8000(0) ADCAMC e
ADC Channel -
S/H ADC
Temperature Sensor—|
Ground—| -ADC.DC

(—  Apcpato
Sampling Control logic | ADC_DAT1
e Sta [ ApCDAT2
— ADC_DAT:
ADCx_CHN0/1/2/3 Sample control ‘ B ‘ € OATS

BUS
Interface

MCPWM/UTimer  T0/T1/T2/13

ADC_DAT4

ADC_DATS

ADC_DAT11

ADC_IF

adC_reg ADC_CHNO

ADC_TRIG

ADC_CHN1

ADC_CFG

ADC_CHNT

ADC_SWT

AMC/DC

4] 13-1 ADC SRSt I REHE 4]

ADCIE[0]
ADCIF[0] IRQ
ADCIE[n]
ADC_IF[n]

SRR IEEAT P ] AR IS RO ERARM s DARCRAE(R 55RIR, B BRI BAME S 2 UCRE
R E Ao 42 A5 A7 e (A5 P R] ARCECRAE L, 1R moR AR /B IR D -

ISR SRR AT E, (A5 AT ARG UCRAE R 205 5K, RG] 10 B

T SRAE SOV AR BN B (B BRI 5
P E IR

13.1.2 ADC fiik 5=

> SCRPEBHE TP B A

> ATLABSEE R ARl & S A AR YR BN T SBR[ B i &
> ATRARRR A

> BEBEREEA SE R R R A N H R
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> ik Fe N E S T LS GPIO 3% B T
13.1.3  ADC &)

ADC #i &4 14bit MY, 1 A f55 0 XfZ 14’b00_0000_0000_0000, L4 1 £548 %5 BB A4,
5 AN 5-2-2.3V %7 14’b10_0000_0000_0000, # A\f=2-+2.3V %7 14'b01.1111.1111_1111, ADC
SN 14bit ¥ MO T A 16BIT 47 16bit 758 [N RAFEEGR A frgn, /o055 /4055 AR &
e T E . LA 14’b10_0000_0000_1101 A5, Wi IR BC &M A6 55 , A W4 2 4> 0, 7 A\ ADCx_DAT
[){E~4 16'b1000_0000_0011_0100; LIRECE ANAXTFE, MBI TRF59 R, £ ADCx_DAT [{H
4 16'b1110_0000_0000_1101 . S —(d FH X 5% 7 2o

7 13-1 ADC i HH R R et

ADC — {8 i A\ /V ADC 2/3 {5 fidii A\ /V FNAaRE 5 RUR I EUE
2.3 3.3 14’'b01_1111.1111.1111
0 14'b00_0000_0000_0000
-2.3 -3.3 14'b10_0000_0000_0000
A
14'hafec)
‘ T —p
-2.2V +2.2V

~ 14'h2000
4] 13-2 —(EHREUEE T ADC BOHk s i

13.1.4 ADCER

ADC AP Rp I aa it e (1 6%) AIRigas (2/3 6%) , #HXXPihigas, ADC iy s tut
AT e 1 AR AR, X K223V BTG S IR, 2/3 8 aatial T, X Hck+3.3V
IS VNERER A

£ ADC SRAEERCE VAR tH (551 (HI OPAO~OPAS) , JWilkif &l iul 4t , 415
BLRR ] BB K A5 5 ATHOBOR 2Bl +/-3.3V (HYCF, [R5 ADC BCE N 2/3 fh#has . 28R,
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ML 100A (IESZIEARUE) , MOS B (fizkh MOS BERAFE) 4 SmR, NEH R
MG TR A+ /-707mVo I WIZE 2B BUR RN 4.5 7%, MK B9(R 52974+ /-3.18V.

RN ZMR N, s i a5 28R 5 , eRAG 5 0598/INT+/-2.3V, MR ADC IR
FCEN 1145,

£ ADCSRAEAH T L B A GPIO &2 JH [y A RS 51, AR A5 5 O B KR ke ADC J 2 o
AT 10 FIRYBRAY, GPIO A2 JH [ AFIAR 5-7ulE H EAE-0.3V~AVDD+0.3V Z Ji],

13.1.5 ADCRIE

ADC AEPHHZ REER i) LABET Bt i B B M 2R AR I

ADC_AMC F7fif (1 /2 34 25 B 1 ZREL AMPeorrection, 4 10bit JERF5-7E 1%L, ADC_AMC[9] A #e4H
7, ADC_AMC[8:01 /NI o I AR /RBUAALE 1 BHEAYAE RUEL

ADC_DC #7112 ADC (¥ FEURIEL, M AEREE R BB IR 15 (W 0 FFAATHR) ) AVSS
(PIsHE) 195 ADC ETHE ELHIT77 A\ ash 7, 66 SRS BL S P44 IV E 5 A ADC_DC
R

it ADC i 1 A% 550 Dapc, Dapc XJ WA ESAEN D, Do Ngmad At 0, Wi
D= (DADC'DO'DCoffset)*AMPcorrection

BRARENF A HEATROE R I D AR AAH R REEIR 37 7% o ADC #2 IREFF: FL i 2 AR A i
E]/‘] iﬁEBE(ADC_GAINO/l)% Q zjﬁi*% AMPcorrection Ej DCOffSeto

BB EhEREE

0 (Lo
ekl
ADC_GAIN?
1 Gigh

MEHRE

S Y i
NVR % ADCKE H
(TI 4R %E) L BEEM
{R4#3548Gain0 H
A0 (DC/AMC)| BO| H EEAR: =
. ; B BEARK: R BEEEE
xﬂﬁgﬁﬁh\gm ket ; / (D_i\DC)L. D=(Dac-Do-DCose)*AMPcoITeCtion _>/ (Result D) /

143548 Gainl
AL (DC/AMO)| Bt~
(DCIAMC)

[ 13-3 ADC #% 1FAb R R 1A
13.1.6 ADC BE NI (BERIE T 1)

3/~ ADC 2 IBURBC AT 2 ZLR(E IS AL, [RIR2EAT B BI(ERT NI (EYE I, ADC RRUEH (7
a1 ABUIHE B A JR PR AL P (R N, 1 ey A e T AR S P 22 AL BB, (H NI
FCE . UREERERIENGI, 5 ADC SEpitiesit, FSLIIIEREES N ADCx_DAT ZFf74efT,
SR TRIMEES, WIS ARYEAE T LR RN TR BENX R B EE R R R A 1.

BIMEN 14bit 754, ILPE R S BAR A A A X FTCK . Xt 75 ADCx_DATx[15:2] 54
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HBHTHAL, AX5FRT, ADCx_DATx[13:0]5 B {EiEFT HAK.

fERRE]: BHRT
HEHE

JERTS——
’ 2B(££) L TH<HTH SEERFSAT B TF
tﬁA(gHz%hom % (2,\:) <HTH< EraBRTH (
LTH
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A A A A A A
the ny, trigger the n+1y, trigger the n+2y trigger the n+3y, trigger the n+4y trigger the n+5y, trigger
averaged averaged averaged
and and and

write to write to write to

ADCx_DATO ADCx_DATO ADCx_DATO
13-6 I SRIEEARS s i 2
13.21  HhtHEC

ADCO 75,85 Hr il bk 2 0x4001_7800;

ADC1 7,85 Hr il ik 2 0x4001_7C00;

ADC2 FE.0s i g A i /2 040018000,

2% 13-2 ADCx Zi {74015

TR T F% Huhik

ADCx_DATO 0x00 ADCX 45 0 VBRI
ADCx_DAT1 0x04 ADCX 45 1 YRR
ADCx_DAT?2 0x08 ADCX 45 2 VR BAERHE
ADCx_DAT3 0x0C ADCxX 45 3 VBRI
ADCx_DAT4 0x10 ADCX 45 4 VR EAERHE
ADCx_DATS5 0x14 ADCx 25 5 VCRAEE
ADCx_DAT6 0x18 ADCx 25 6 VCRAEE
ADCx_DAT?7 0x1C ADCx 2 7 YUCRAEER
ADCx_DATS8 0x20 ADCx 2 8 VR E
ADCx_DAT9 0x24 ADCx 25 9 VCRAEE
ADCx_DAT10 0x28 ADCx 2 10 VCRAEE R
ADCx_DAT11 0x2C ADCx 45 11 VCRAEEGE
ADCx_DAT12 0x30 ADCx 45 12 VRAEEGE
ADCx_DAT13 0x34 ADCx 45 13 VCRAEEEE
ADCx_DAT14 0x38 ADCx 45 14 VCRAEEGE
ADCx_DAT15 0x3C ADCx 45 15 VRAEEGE
ADCx_PCHNO 0x40 ADCx 25 0~3 YR IE vy A5 51064
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ADCx_PCHN1 0x44 ADCx 5 4~7 VR 1 ki N5 51688
ADCx_PCHN2 0x48 ADCx 45 8~11 YRCRFE IF St A\ (= S-0e4%
ADCx_PCHN3 0x4C ADCx 4 12~15 VCRREIF St N[5 0%
ADCx_NCHNO 0x50 ADCx 5 0~3 VR i N5 5158
ADCx_NCHN1 0x54 ADCx 5 4~7 R i N5 5158
ADCx_NCHN?2 0x58 ADCx 28 8~11 YRERE G N[5 515 8%
ADCx_NCHN3 0x5C ADCx 5 12~15 JCRFE S N5 5181
ADCx_CHNT 0x60 ADCx 25 Ffifiph A B R R FEIREL
ADCx_GAIN 0x70 ADCx Haz54%
ADCx_CFG 0x74 ADCx i i
ADCx_TRIG 0x78 ADCx SFREfil % il &
ADCx_SWT 0x7C ADCx - fil %
ADCx_DCO 0x80 ADCx #3255 0 B DC offset
ADCx_AMCO 0x84 ADCx 1750 0 I 2512 1F 245
ADCx_DC1 0x88 ADCx #3255 1 B DC offset
ADCx_AMC1 0x8C ADCx 8250 1 B BEZ5 A% IF 2280
ADCx_IE 0x90 ADCx HHi{difE
ADCx_IF 0x94 ADCx bR
ADCx_THO 0x98 ADCx [5]{H 0
ADCx_GENO 0x9C ADCx [#1H 0 Wil{difE
ADCx_TH1 0xA0 ADCx [#]{H 1
ADCx_GEN1 0xA4 ADCx 1 1 W {HRE

13.2.2 REHIEFFS

13.2.2.1 ADCx_DATO (x=0,1,2)

kbS58 0x4001_7800, 0x4001_7C00, 0x4001_8000

SE: 0x0
2 13-3 SRR S 798 ADCx_DATO
15 14 13 12 11 10 9 8 7 6 5 4
DATO
RW
0
A (LA R Wi 1
[31:16] AAEH]
[15:0] DATO | ADCx 45 0 Y RFESHE
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13.2.2.2 ADCx_DAT1 (x = 0,1,2)

ko587 0x4001_7804, 0x4001_7C04, 0x4001_8004

SA{E: 0x0

2 13-4 AR 2 7758 ADCx_DAT1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT1
RW
0
(AL RLATR ]
[31:16] Af
[15:0] DAT1 | ADCx %5 1 YCRFEEE

13.2.2.3 ADCx_DAT2 (x=0,1,2)

kbS58 0x4001_7808, 0x4001_7C08, 0x4001_8008

SA{E: 0x0
2 13-5 REEHUE 247 7% ADCx_DAT2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT2
RW
0
(DAL (LA R Ui
[31:16] AAEH]
[15:0] DAT2 | ADCx 4 2 YRR FESE

13.2.2.4 ADCx_DAT3 (x=0,1,2)

Hodk 4350k 0x4001_780C, 0x4001_7C0OC, 0x4001_800C

S{E: 0x0
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2% 13-6 SERLER 2 1728 ADCx_DAT3

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT3
RW
0
(DAL [ i
[31:16] A A
[15:0] DAT3 | ADCx &5 3 YCRFES

13.2.2.5 ADCx_DAT4 (x=0,1,2)

Hihk4r 54 0x4001_7810, 0x4001_7C10, 0x4001_8010

SA{E: 0x0
2 13-7 SRR 2745 ADCx_DAT4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT4
RW
0
(AL RLATR Ui
[31:16] g
[15:0] DAT4 | ADCX & 4 VR RFESE

13.2.2.6 ADCx_DATS5 (x=0,1,2)

Motk 54 0x4001_7814, 0x4001_7C14, 0x4001.8014

SAE: 0x0
2 13-8 RFEEIE S {725 ADCx_DATS
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT5
RW
0
(A= LT i
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[31:16] A
[15:0] DAT5 | ADCx 25 5 R EREE R

13.2.2.7 ADCx_DAT6 (x=0,1,2)

Mk H08: 0x4001_7818, 0x4001_7C18, 0x4001_8018
SA{E: 0x0

2 13-9 SEAEETHE A (724 ADCx_DAT6

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT6
RW
0
(AT PLAATR 15t ]
[31:16] AL
[15:0] DAT6 | ADCx & 6 ORFEH

13.2.2.8 ADCx_DAT7 (x=0,1,2)

ko34 0x4001_781C, 0x4001_7C1C, 0x4001_801C

S E: 0x0
2% 13-10 SPAER PR 251728 ADCx_DAT7
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT7
RW
0
A (LA Wi 1
[31:16] AAEH]
[15:0] DAT7 | ADCX %5 7 YRRFESIR

13.2.2.9 ADCx_DATS (x = 0,1,2)

HodE 4350 0x4001_7820, 0x4001_7C20, 0x4001_8020

SAfE: 0x0
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2 13-11 SEREXE 24725 ADCx_DATS

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT8
RW
0
(DAL [ i
[31:16] A A
[15:0] DAT8 | ADCx &5 8 Y RFEA

13.2.2.10 ADCx_DAT9 (x=0,1,2)

Hihkr 54 0x4001_7824, 0x4001_7C24, 0x4001_8024

SA{E: 0x0
22 13-12 SRAEEUE 2 {74 ADCx_DAT9
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT9
RW
0
(AL RLATR Ui
[31:16] i
[15:0] DAT9 | ADCX %5 9 VR RFESE

13.2.2.11 ADCx_DAT10 (x=0,1,2)

otk 54 . 0x4001_7828, 0x4001_7C28, 0x4001_8028

EAi{E: 0x0
% 13-13 JRHREREE 2 7758 ADCx_DAT10
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT10
RW
0
N LT i
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[31:16] A
[15:0] DAT10 | ADCx 45 10 VR RREE

13.2.2.12 ADCx_DAT11 (x=0,1,2)

#4318 . 0x4001_782C, 0x4001_7C2C, 0x4001_802C
SA{E: 0x0

2 13-14 REEXE /72 ADCx_DAT11

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT11
RW
0
(DA RLATR ]
[31:16] AL
[15:0] DAT11 | ADCx %5 11 YR PR

13.2.2.13 ADCx_DAT12 (x = 0,1,2)

Mk H04: 0x4001_7830, 0x4001_7C30, 0x4001_8030
S 0x0

% 13-15 RAEEEHEZT 745 ADCx_DAT12

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT12
RW
0
(A RLATR i ]
[31:16] S
[15:0] DAT12 | ADCx %5 12 VR AR

13.2.2.14 ADCx_DAT13 (x=0,1,2)

bk 4>k 0x4001_7834, 0x4001_7C34, 0x4001_8034
S{E: 0x0

2% 13-16 RAEEHE 27 {45 ADCx_DAT13
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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DAT13

RW
(AL RLATR i W]
[31:16] A H
[15:0] DAT13 | ADCx 45 13 VRREE

13.2.2.15 ADCx_DAT14 (x = 0,1,2)

Mk 508 0x4001_7838, 0x4001_7C38, 0x4001_8038
EAME: 0x0

% 13-17 SR fE4s ADCx_DAT14

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT14
RW
0
(VA= RLAAFR i
[31:16] A
[15:0] DAT14 | ADCx 45 14 Yk EARESUNE

13.2.2.16 ADCx_DAT15 (x=0,1,2)

kbS58 0x4001_783C, 0x4001_7C3C, 0x4001_803C

S 0x0

2 13-18 SREESIE (728 ADCx_DAT15

15 14 13 12 10 9 8 7 5
DAT15
RW
0
(DAL [ i
[31:16] AAEH]
[15:0] DAT15 | ADCx 45 15 YR FrESUH
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13.2.3 fE5RIEF A

13.2.3.1 ADCx_PCHNO (x = 0,1,2)

ko34 0x4001_7840, 0x4001_7C40, 0x4001_8040

SiME: 0x0
£ 13-19 [F¥i{F 5 kI (745 ADCx_PCHNO
15 14 13 12 11 10 9 8 7 6 5 4
PDS3 PDS2 PDS1 PDSO
RW RW RW RW
0 0 0 0
(A= RLAATR Wi
[31:16] AAd
[15:12] PDS3 | ADCx 28 3 YR IE S A\ 15 5 10e4%
[11:8] PDS2 | ADCx 2B 2 YCRAE IR A\ 15 5 106%
[7:4] PDS1 | ADCx 28 1 YJCRFE RSt A MG 510
[3:0] PDSO | ADCx 28 O JCRAE IE S A\ 15 5 10e4%

13.2.3.2 ADCx_PCHN1 (x=10,1,2)

Hohkor 58 0x4001_7844, 0x4001_7C44, 0x4001_8044

SAE: 0x0
2 13-20 I3 {525k HZ7 {7 45 ADCx_PCHN1
15 14 13 12 11 10 9 8 7 6 5 4
PDS7 PDS6 PDS5 PDS4
RW RW RW RW
0 0 0 0
(AES (& i B
[31:16] AAEH
[15:12] PDS7 | ADCx 2 7 YCRIE IR dmim A M5 50
[11:8] PDS6 | ADCx 2 6 JCRIF IEumim A (5 5%
[7:4] PDS5 | ADCx 5 5 {CRAF IRV A5 1645
[3:0] PDS4 | ADCx 25 4 JCRAE ISt A\ (5 5 164%
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13.2.3.3 ADCx_PCHN2 (x = 0,1,2)

ko) 4 0x4001_7848, 0x4001_7C48, 0x4001_8048

SEAfE: 0x0
% 13-21 IF3HE S IR 27 (748 ADCx_PCHN2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PDS11 PDS10 PDS9 PDS8
RW RW RW RW
0 0 0 0
AZ) HLATR it B
[31:16] AR AH
[15:12] PDS11 | ADCx 55 11 VRFEIE Sk N5 51065
[11:8] PDS10 | ADCx 55 10 VRAEIE Sk A\ 551065
[7:4] PDS9 | ADCx 2§ 9 VCRAFE I A (55 10e45
[3:0] PDS8 | ADCx 45 8 CRFE IR A\ M5 5 e

13.2.3.4 ADCx_PCHN3 (x = 0,1,2)

ko34 0x4001_784C, 0x4001_7C4C, 0x4001_804C

S E: 0x0
2 13-22 [F3k (S 2 JE A f74% ADCx_PCHN3
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PDS15 PDS14 PDS13 PDS12
RW RW RW RW
0 0 0 0
(A AR Ui
[31:16] ARAH
[15:12] PDS15 | ADCx 5 15 VCRAEIE S A5 5165
[11:8] PDS14 | ADCx 5 14 VCRAEIE S A5 5185
[7:4] PDS13 | ADCx £f 13 VOCRIEIE S MG 5185
[3:0] PDS12 | ADCx 5 12 VCRAEIE S A5 518

13.2.3.5 ADCx_NCHNO (x=0,1,2)

ko354 . 0x4001_7850, 0x4001_7C50, 0x4001_8050

SAE: 0x0
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# 13-23 SUR(E 5

SRIEZF (722 ADCx_NCHNO

15 14 13 12 11 10 9 8 7 6 5 4
NDS3 NDS2 NDS1 NDSO
RW RW RW RW
0 0 0 0
A HLAFR Wi A
[31:16] A
[15:12] NDS3 | ADCx 5 3 {CRAE i A\ [ 5 18 4%
[11:8] NDS2 | ADCx 5 2 YJCRFE i A\ M5 5 165
[7:4] NDS1 | ADCx 5 1 YCRFE S A\ (551565
[3:0] NDSO | ADCx 55 0 JCRAE i A\ M5 5 1065

13.2.3.6  ADCx_NCHN1 (x=0,1,2)

Hohb 7514 0x4001_7854, 0x4001_7C54, 0x4001_8054
S E: 0x0

2= 13-24 (= 2ok 2 2% ADCx_NCHN1

15 14 13 12 11 10 9 8 7 6 5 4
NDS7 NDS6 NDS5 NDS4
RW RW RW RW
0 0 0 0
A RLAFR i
[31:16] A
[15:12] NDS7 | ADCx 5 7 YR s 5045
[11:8] NDS6 | ADCx 5 6 YRI5 5 1564%
[7:4] NDS5 | ADCx 55 5 {JCRAE il 5 165
[3:0] NDS4 | ADCx 5 4 YCRFE U5 5185

13.2.3.7 ADCx_NCHN2 (x=0,1,2)

Hod 4350 0x4001_7858, 0x4001_7C58, 0x4001_8058
S{E: 0x0

2 13-25 {55 R IR %7 7%+ ADCx_NCHN2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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NDS11 NDS10 NDS9 NDS8
RW RW RW RW
0 0 0 0
e RLATR i ]
[31:16] A
[15:12] NDS11 | ADCx % 11 VCRFEGUm(E %%
[11:8] NDS10 | ADCx 45 10 YR RFEA (G S04
[7:4] NDS9 | ADCx & 9 YCRAE S5 51k %
[3:0] NDS8 | ADCx 5 8 YCRAE il 5 1%

13.2.3.8 ADCx_NCHN3 (x=0,1,2)

ko34 0x4001_785C, 0x4001_7C5C, 0x4001_805C

SAi{E: 0x0
2% 13-26 = B JE %472 ADCx_NCHN3
15 14 13 12 11 10 9 8 7 6 5 4 0
NDS15 NDS14 NDS13 NDS12
RW RW RW RW
0 0 0 0
(A fr 44 FR i
[31:16] ARAiH
[15:12] NDS15 | ADCx % 15 YRSRFE fum(=2 e
[11:8] NDS14 | ADCx 25 14 {JCRFE G (E 5181
[7:4] NDS13 | ADCx £ 13 VCRFE {515
[3:0] NDS12 | ADCx 25 12 {JCRFE {5 5181

13.2.3.9 ADC Hfplf= Bz

3 > ADC 2[R LU I BCR AU SR SE 2R, B 13-27 fr.

7 13-27 ADC B 5 R A

2

ﬁun

R R B A

ADCO

_PCHNx

0000:
0001:
0010:
0011:
0100:
0101:

OPAO i
OPAT #f !
OPA2 g !
OPA3 #iH
OPA4 ffj !
OPA5 g !
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0110:

0111

1000:
1001:

1010

1011:
1100:

1101

1110:
1111:EF#(ADCO/1 P 4k, ADC2 4 AVDDIO)

ADCO_CH6
: ADCO_CH7
ADCO_CHS8
ADCO_CH9
: ADCO_CH10
ADCO_CH11
ADCO_CH12
: ADCO_CH13
ADCO_CH14

ADCO_NCHNx

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:

PR
PRI
PR
PR
2Kk

2Kk
ADCO_CH6
ADCO_CH7
ADCO_CHS
ADCO_CH9
ADCO_CH10
ADCO_CH11
ADCO_CH12
ADC0_CH13
ADCO_CH14
T P

ADC1_PCHNx

0000:
0001:
0010:
0011:
0100:
0101:
0110:

0111

1000:
1001:

1010

1011:
1100:

1101

1110:

1111

OPAO #i
OPA1 %
OPA2
OPA3 #ii i
OPA4
OPAS #iHi
ADC1_CH6

: ADC1_CH7
ADC1_CHS8
ADC1_CH9
:ADC1_CH10
ADC1_CH11
ADC1_CH12
:ADC1_CH13
LDO12
kil

ADC1_NCHNx

0000

D PR HE
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0001: Py
0010: Py
0011: Py
0100: 2%F
0101: 2%|F
0110: ADC1_CH6
0111: ADC1_CH7
1000: ADC1_CHS8
1001: ADC1_CH9
1010: ADC1_CH10
1011: ADC1_CH11
1100: ADC1_CH12
1101: ADC1_CH13
1110: A
1111 A

0000: OPAO #ij Hi
0001: OPA1 % H
0010: OPA2 % Hi
0011: OPA3 % H
0100: ADC2_CH4
0101: ADC2_CH5
0110: ADC2_CH6
0111: ADC2_CH7
1000: ADC2_CH8
1001: ADC2_CH9
1010: ADC2_CH10
1011: ADC2_CH11
1100: ADC2_CH12
1101: ADC2_CH13
1110: i FEAL R
1111: AVDD

ADC2_PCHNx

0000: PN
0001: ARy
0010: AR
0011: AR
0100: ADC2_CH4
0101: ADC2_CH5
0110: ADC2_CH6
0111: ADC2_CH7
1000: ADC2_CHS8
1001: ADC2_CH9
1010: ADC2_CH10
1011: ADC2_CH11

ADC2_NCHNx
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1100: ADC2_CH12
1101: ADC2_CH13
1110: PAFBHb
1111: N3

*4 ADCx_PCHN /4% OPA % i}, ADCx_NCHN [E] &4 OPA i iy s, 138 N HAE TR
Rl ADC SRAEHY/E OPA Hith N ZE M55 o ISR ECREIDN AR - Vem, A OPA g A\ 4 #2%
i OPAX_OUT H4iz Uit K (55 fr i 2 P3.11 5§ P4.6, $A)5FFi# it ADC2_CH7 =i ADC1_CH8
BT RAE

13.2.4 SRAHEERF Ao

13.2.4.1 ADCx_CHNT (x = 0,1,2)

ko34 0x4001_7860, 0x4001_7C60, 0x4001_8060

SAAE: 0x0
% 13-28 RALimiEE A e ADCX_CHNT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
S2 S1
RW RW
0 0
(ALY (R !
[31:8] AAd A
[7:4] S2 5 BORIEEIEEL
[3:0] S1 B BORIFIETEEL
TR SRR RIFICE N 0. 1 78 1 /MliE, 2 o8 2 MliE, ... , 15 %71 15 /il

IR PIBL, NP BERFEEEEC AN ET 16

13.2.5 EEFES

13.2.5.1 ADCx_GAIN (x=0,1,2)

ko354 0x4001_7870, 0x4001_7C70, 0x4001_8070

EAE: 0x0
% 13-29 #2562 4798 ADCx_GAIN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G15 G14 G13 G12 G11 G10 G9 G8 G7 G6 G5 G4 G3 G2 G1 GO
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
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0 0 0 0 0 0 0 0 0 0 0 0 0
(VA= (LA K i
[31:12] AMEH]
[15] G15 | DAT15 #2514
[14] G14 | DAT14 JEz514%
[13] G13 | DAT13 M55k
[12] G12 | DAT12 JEz5ik4%
[11] G11 | DAT11 M35kt
[10] G10 | DAT10 #4551k
[9] G9 | DAT9 f#z5 ks
[8] G8 | DATS fzhiki%
[7] G7 | DAT7 #z5ikd%
[6] G6 | DAT6 Jzhiki%
[5] G5 | DATS #z5iki%
[4] G4 | DAT4 #9251+
[3] G3 | DAT3 #z5iki%
[2] G2 DAT2 1w ifei¥
[1] G1 DAT1 J #i i
[0] GO | DATO f#z5 1k

b

T 1 AMEEHER, ANLECK 2.3V UM 0L
0: 2/3 EBARHER, AR 33V AL S
T 24 SYS_AFE_REG2.REF2VDD=0

13.2.5.2 ADCx_CFG (x=0,1,2)

Huhk4r5) o8 0x4001_7874, 0x4001_7C74, 0x4001_8074

SAAE: 0x0
2% 13-30 fi= i & 27 s ADCx_CFG
15 14 13 12 11 10 9 8 7 6 5 3 1
" g
& & 3 o = 2 o2
= ! < = Z n
2 % = z = £ g
3
RW RW RW RW RW RW RW
0 0 0 0 0 0 0
& RLAHR Ui
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[31:13]

AAEH]

[12]

NSMP

O:FLBURFE, LiPIBURIE

[11]

FSM_RS

WESIE A ESIE 7o BAEA 150, ¥ ADC NHBIK
ASHPUEREFIERE, SEs B3R 0. ZE A, A5
i ADC H & 73 72 Y C EHAH o

EGZ AR A ADC M ERAS, 13578 ADC H B IF R RERE 0
TAEH, 0 RIRZE

[10]

DATA_ALIGN

ADC_DAT %5577 =
0: 7EXt5%, At 2'ho,
1: X055, Zouith 2bit £F-5-07

[9]

A

8]

CSMP

HEBRFEAR

0: AIHH

1: B RAEm, ik 2K )5, ADC BIJFUARAE
SERFTE S ST IEARS , TCRF S AL BEE 0 MES TG
W — R KA 4

TCNT

TCNT FAEFBORAE T AR, P BOR IR OB 5L PR EA SR
A — R B e R F AL

0: FRTr Bk A 1 R Rl A — R

1: FORTEAA 2 IREHA REflA — R

15: LR ERA 16 IREAFA BBl A —UCRIE

[3]

TROVS

T RAF AR A

0: —kfilk RIEELLIRIEZ IRE OVSR, JFREHEF14 )5 17
AN, ATEARCERARZ N IE , 4 lEARRAE OVSR (UE A1
IR EE R R

1o AR BT UORPER R, 7728 OVSR IR A A 52 1K
JEBRARACRETFUAT P, MRFABIR T dr. 22IR

I R, EMFPECE R, ADCx_CHNT A RERCERIE—

i iER

[2:0]

OVSR

ERFER

0: 1, BUA 1 JCRHERIEAZE
D2 UCRIEAE ARG

K RV R EIEREIN A E i

D 8 YCRHEE A AR

b 16 YORME R F A

D32 YORIE R AF A

D64 YORME R A

t 128 YORFE R AR

N O U1 W N R

13.2.5.3 ADCx_TRIG (x=10,1,2)

HodE 4> 50 0x4001_7878, 0x4001_7C78, 0x4001_8078
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SA{E: 0x0
% 13-31 KB A il B 7 (775 ADCX_TRIG
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
z |&g | & | & | & |88 | & |8 |8 | &
RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
2|2 | &8 | &8 | &8 | & |8 | &
sl 85| &e g8 |§8|E¢
= = = = = = = =
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
A= BLATR Wi
[31:26] REd !
[25] UTIMER4_CMP1_EN | UTIMER4 HH=RfF 1 fil e ADC SRAE(HRE, Sl
[24] UTIMER4_CMPO_EN | UTIMER4 HH=EfF O filh & ADC SRAE(HRE, Sl
[23] UTIMER3_CMP1_EN | UTIMER3 H#=iff 1 fil e ADC SRAEMHRE, Sl
[22] UTIMER3_CMPO_EN | UTIMER3 [ 0 il ADC SRAF(HRE, =A%k
[21] UTIMER2_CMP1_EN | UTIMER2 b5 1 filik ADC REELRE, EEL
[20] UTIMER2_CMPO_EN | UTIMER2 [hA&: 5 0 filik ADC RFELRE, EEL
[19] UTIMER1_CMP1_EN | UTIMER1 A5t 1 filik ADC REELRE, EEL
[18] UTIMER1_CMPO_EN | UTIMER1 A5 0 filik ADC REELRE, EEL
[17] UTIMERO_CMP1_EN | UTIMERO [Ac=R{F 1 il ADC RAEMRE, A%
[16] UTIMERO_CMPO_EN | UTIMERO H#55{4: 0 fili% ADC SRAE(HRE, maRk
[15:8] S
[7] MCPWM1_T3_EN | MCPWM1 T3 Fiff:fih % ADC RFEAHRE, SAL
[6] MCPWM1_T2_EN | MCPWM1 T2 Fiff:fih % ADC RFEAHRE, SAL
[5] MCPWM1_T1_EN | MCPWM1 T1 Fiff:fih% ADC RFEAHRE, SAL
[4] MCPWM1_TO_EN | MCPWM1 TO Fiff:fih% ADC RFEAHRE, SAL
[3] MCPWMO_T3_EN | MCPWMO T3 ZH{tfili% ADC KAE(ERE, BB
[2] MCPWMO_T2_EN | MCPWMO T2 {4t filik ADC KHE(dfE, A%
[1] MCPWMO_T1_EN | MCPWMO T1 - filik ADC KAE(HfRE, A%
[0] MCPWMO_TO_EN | MCPWMO TO Fi{:fih% ADC RFEAHGE, ZA
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ADC Ffih % >lJF >~ MCPWM s UTimer, @& A< G HHE ] MCPWM F1 UTimer J#{7fih %, B
ARz g

UTimer X} ADC {1 fiit & {55 Al Lt Bic & GPIO 2y Timer THRE(SE 7/8 hfig), it fiH Timer 1M
SELEREZ RN

MCPWM X} ADC {1 fiil & (55 1] Lot ic & GPIO 456 9 Lhfg, B ADC_TRIGGER Tjfgix Hi H T4
FEWik. Ak —iX ADC fili s, ADC_TRIGGER {55-#l%% —iX.

LB AR, HA BITO/2/4/6 /16/18/ .. ST B A AR 5 ] MEN R — Bk (55
AT BIT1/3/5/.../17/19/ BT BRI A AR5 nT LME N 26 — B A 5 o

24451335824 MCPWMO_T1_EN 1 MCPWMO_TO_EN #3{# fE[XHH5, MCPWMO_TO_EN 2l % 45 —
BERFE, (HAZHilA 55 —BERAE; MCPWMO_T1_EN 23l 25 —BORIE, (HARS L S —BURFE

R AL L AL
(BIT1,3,5..)

BIEXR

r T8 \
MEEER ADCHZE i
3l L4 FER,

F—@R \/4

BEN | e
(BIT0,2,4...)

TER il &
GPI0SE7/8ThEENLN Filikw
TimerBi&ES

MCPWM
Bt ImcPwml | g GPIOZEOTEE \
EemE ADC_TRIGGER Eitifith |

TIMERfZ |_|
TIMER | SMX% B
#wR

& RIERE

4 13-7ADC fi & S IR R ]

13.2.6 B

13.2.6.1 ADCx_SWT (x=10,1,2)

ko34 0x4001_787C, 0x4001_7C7C, 0x4001_807C

S{A{E: 0x0
¢ 13-32 A1l 4 25 /7 ¢ ADCXx_SWT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SWT
wo
0
N AL AFR )|
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[31:16] A
[15:0] SWT | 5 A\EEN 0x5AAS I, 72— fil k&

EE, PR ST Ao A G594 F6, HIUAE AEWRDY 0xSAAS I8 fF il ke 25, —
USZIN G N E— Rk, BORS AL DI R e s AEEE, T~ IRPA ik
NS N 0x5AAS.

13.2.7 RIFEHER

ADC RIS E th— M5 5J50 GND, - i 0 i & ) LIS 2 R S5 DC i -

W RGN E 2 BTk GND 55 RGN, FERINEEFAA DC offset #frar, JEZiEHK
FiAth channel F9{F 5-HRIFEZS H 3 DC offset, FHENBHUE YL T R 7

ZEFE S IRE, Kbk DCoffset (55 M RE A, X T SRS MU AL e, LAE
(EEYERILE-1.2V-+1.2V 5-2.3V-+2.3V i,

ADC AR ai i St (14%) MU (2/3 %) , FIXXpidhiEes, ADC fyHREti
R R 1 AESE T, XN K223V I AGS IR, 2/3 (e, XN HK+3.3V
HIST AR SR PR AN [FIRY DC offset NG IIE R RILAFAE AR IE A fr g, 701
“& ADCx_DCO, ADCx_AMCO f{] ADCx_DC1, ADCx_ AMC1. ;s i) B EEN T driE, brEEdET
JieAE Flashinfo v, SR B HSISEASHES RN INEL . ADC BIERAEGIIRILAIT I, 5 2R PR R
FEAXS AL E DCoffset, JLAZA R M R fe b 22 e &5 f81] SYS_SFT_RST ${E {iz ADC 4
5, ADC WHBRIF AFar 2 M. e ZEHr i ] ADC WAL sRZ NVR Hriseit DC/AMC S5 fE

Rtz
(2/3%)

MR
B

mEDCO/ \/‘
=pse | AMCO

(1)

mEDCL/
AMC1 /\

H1E-DCL—

offset

FeEROE
AMCERH

R ETE
RAE

670
FraLsE

TARNALIE

13-8 ADC H ZhiHEZ AT &

13.2.7.1 ADCx_DCO (x = 0,1,2)

Hod 4350 0x4001_7880, 0x4001_7C80, 0x4001_8080

SA{E: 0x0
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7 13-33 0 4498 45 EL i B2 %5 (7 ¢ ADCx_DCO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DC_OFFSET
RW
0
(A, (RN i
[31:16] A
[15:0] DC_OFFSET | ADC S%EEHL## DC offset

% J&F] ADC [y DC offset 22t 0 UKUHE, UL A2+ (CA MK 10bit J2A SLBRscsliy, &
6bit (L (/2 ADCx_DC[9]{IFF59" & , [l ADCx_DC 7 {7425 ADC Bt I th B T4 59 e

Rim AR ADCx_DC 5 A 0x12B0; SLBr5 A2 0x2BO, [i7iE i i 252t 0XFFBO,

AL A7 NI ADC_DC 8 RE0 RE R AR 1Y offset BU{l, 2 ADCx_CFG 257 3HiLE Mot 5
[, PSR 70 R, (1 3758 ADCX_DC 25 ADC K2 IE o HLKSHIE, #7557 i, ADCX_DC[15:0]
B SROFIES, o5, ADCx DC[15:01246/0% 2 fifh/F2 5 ADC KIFIEH.

13.2.7.2 ADCx_AMCO (x=0,1,2)
ko34 0x4001_7884, 0x4001_7C84, 0x4001_8084

SAE: 0x200

2% 13-34 0 B4 AR B 75 4% 1 F7 A7 4% ADCx_AMCO
8

15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
AM_CALI
RW
0x200
(VA= (RS 1t
[31:10] A
[9:0] AM_CALI | ADC SRAE IS8 e 4% 1F 24

ADC HyHERR A1 RECR— M IL 1 BORUE, 0x200 fraEh 1, Z54ikis 0x1F0 /T 1, 0x205
KT Lo

13.2.7.3 ADCx_DC1 (x =0,1,2)

ko354 0x4001_7888, 0x4001_7C88, 0x4001_8088

EAifE: 0x0
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% 13-35 1 #4845 EL¥i I & 7 /7 %+ ADCx_DC1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DC_OFFSET
RW
0
(A, (RN i
[31:16] A
[15:0] DC_OFFSET | ADC S%EEHL## DC offset

13.2.7.4 ADCx_AMC1 (x=0,1,2)

Hihk4r5)°4: 0x4001_788C, 0x4001_7C8C, 0x4001_808C

SAE: 0x200

7% 13-36 1 B4 AR 8 75 % 1 F7 7% ADCx_AMC1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

AM_CALI
RW
0x200

7 R 3

[31:10] A ]

[0:0] | AM_CALI | ADC ReHErus il aihe i KA

13.2.8 Hhidme

13.2.8.1 ADCx_IE (x=0,1,2)

ko354 . 0x4001_7890, 0x4001_7C90, 0x4001_8090

EAi{E: 0x0
7 13-37 Pl REF 74w ADCx_IE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
&) &)
=4 =4 pd | |
I~ I~ o a N — [~ I~ a a E :
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RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0
(DAL RLAAFR Bt
[31:15] A H
[14] HERR_RE | fl{4fil A & A= 7EAE 25 IRARAS DMA 3R
[13] SERR RE | #ffilk ke AEAEAEZS RARZS DMA G R Al
[12] A
[11] AWD1_RE | [B{E 1z 1 ##FRE DMA iR AdRE
[10] AWDO_RE | [ 5 O #5FRE DMA 53R ffi fE
[9] SF2_RE | B _BCRIESEA DMA 3R HRE
[8] SF1.RE | Z5—BCRAESERL DMA 3R RE
[7] AAHH]
[6] HERRUIE | (il & A AR AR 25 IRRZS A b i
[5] SERR_IE | Bk 4 A= AE A E 25 RDRAS T (i
[4] AAHH]
[3] AWD1_IE | F{EISIN 1 PRl RE
[2] AWDO_IE | [E{E LS O R i i g
[1] SF2_IE | B _BURAESE b hae
[0] SF1IE | 58— BCRFEE I fifE
13.2.8.2 ADCx_IF (x = 0,1,2)
HuHES B A 0x4001_7894, 0x4001_7C94, 0x4001_8094
SA{E: 0x0
2 13-38 Wi 2 A7 48 ADCx_IF
15 14 13 12 11 10 9 8 7 6 5 3 2 1 0
0 0 0 0 0 0
(AZ AR Vi
[31:7] Al

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’

196




LKS32MC45x User Manual

(6] HERR_IF | fifif-fid A 2 AR AR AR 23 RAR S Hh bR s
[5] SERRUIF | #ffish A A AR AR AR 25 PRARAS FR bs 7
[4] AAFH

[3] AWD1_IF | E{E IR 1 8RR &

[2] AWDO_IF | [F{E I O 8 R H b im R

[1] SF2_IF S BORFESE IR bR AR

[0] SF1_IF S —BURFESE R bR

PA_E ADCx_IF Frilifir, 0: FonARA AW, 1 ok, 517

13.29 FEHEIM

13.2.9.1 ADCx_THO (x=0,1,2)

Huihk4r5 o8 0x4001_7898, 0x4001_7C98, 0x4001_8098

S E: 0x1FFF2000

2% 13-39 M{EZ(72% 0 ADCx_ THO

31 30 28 27 26 25 24 23 22 21
HTH
RW
Ox1FFF
15 14 12 11 10 9 8 7 6 5
LTH
RW
0x2000
(ACH HLAFR Ui
[31:30] A
[29:16] HTH ADC A 140 0 _ER{E
[15:14] A
[13:0] LTH ADC A 14 0 FE{E

13.2.9.2 ADCx_GENO (x = 0,1,2)

HodE 4350k 0x4001_789C, 0x4001_7C9C, 0x4001_809C

EAi{E: 0x0

15 14

12 11

%< 13-40 W IN{HREZY f74% 0 ADCx_ GENO

10 9 8 7 6 5

GEN
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RW

(A (Y |
[31:16] A H
ADC U 14 0 X M A RENL
BITO: DATO & 4 Wl i hE
[15:0] GEN BIT1: DAT1 & | Wl {4
BIT15: DAT15 & [ WsillffifiE

28 kU, WnfR 1% ADC_GEN[1]=1, W& 1% 0 2 5l ADCx_DAT1 [{H, WHR KT

ADCx_THO.HTH &5 /N ADCx_THO.LTH I 7= A5 5o o7 7

13.2.9.3 ADCx_TH1 (x=0,1,2)

HohkS3 54 0x4001_78A0, 0x4001_7CA0, 0x4001_80A0
SAH: 0x1FFF2000

2% 13-41 M{EZ72% 1 ADCx_TH1

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
HTH
RW
0x1FFF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LTH
RW
0x2000
(DAL LA TR L]
[31:30] AR
[29:16] HTH | ADC #4101 EPI1E
[15:14] A
[13:0] LTH | ADC BHUA 1 1 R EY(H

13.2.9.4 ADCx_GEN1 (x=0,1,2)
Hidik 4351k . 0x4001_78A4, 0x4001_7CA4, 0x4001_80A4

S{E: 0x0

2 13-42 W HE 24722 0 ADCx_ GEN1

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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GEN

RW

& Fr 4R Ui
[31:16] A
ADC #0140 1 0 B (i REN,
BITO: DATO 7 [ ]y i il {i fig
[15:0] GEN BIT1: DAT1 5[ 4 i il {7

BIT15: DAT15 & [ Wsillffifie

13.3 MHtEH

13.3.1 ADC FrHil R AR

ADC SZHy—Bt. MBCRIEE, BORMERR ERE N SN R AL TR, BRI SRR
KRR RS 5 1 E AL
H— ki

& MCPWM/UTimer {1 I} =i} TADC[0]/TADC[1]/TADC[2]/TADC[3] 7] LAfifi % ADC %t 7]

DA FE DY A ik A PR A ATATT — A~ B JLA il &R A o R nT LGEIE ] ADCx_SWT 5 A4 1Y J5 3
16’h5AA5 B fFfii % ADC SRt

B—BORH
W N — Bk

e RAFIRECAE]FSL(E ADCx_CHNT[3:0], ADC [HIE|ZSRPRAS 05 RAFIRBORIESITRAA, 4k

52 RAFIRECEE TS H ADCx_CHNT[3:0], ADC FEAZSRPRAS 1 (PIEE Y BERAE SR — B,
TR SR B 5 RARIRECRIBBITAE, 4k850—BURIE.

BBk
S BORHE
B BORARRAEN AT (H ADC_CHNT[7:4], S5 ARRVUCRIE, 132 RPIRAS 0.

A PPREE Al AR R A S SN EE 13-43 FiuR . Hrp BBERAEEBON iR, R LAE L
ADC_CFG #Fffanist &, —K TADC SHPFRIfIACKE, I822 ik TADC FFA il /At; mipiBL I
BEORFEOCRS— IR AR M K TADC 544 Rl A — BOR

AN ADC bR ST I O 5 N R IR BB T S AR, B AR B OGS B A — R A
Ko
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7 13-43 ADC SR filt A B
%
None(TADC fiili & (FREAFTH)

C Y& TADC[0]
C Y& TADC[1]
C ¥k TADC[2] “—E¢ TADC[O0]
C ¥ TADC[3] 5 — B¢ TADC[1]
Cix
TADC[0]/TADC[1]/
TADC[2]/TADC[3]

TADC fiii %

— Bt ADC_SWT 5 A 16‘h5aa5
&5 — Bt ADC_SWT E A_16h5aa5

Hrr, SHECE T 2Kk il ADC JFAR>RAE, C 1k=ADCx_CFG.TCNT.
13.3.1.1 FREH AR

Al A ] ADC_SWT 5 A\ 16‘h5aa5

PR B A G T ADC R — il & 5 il — BERFESINE, —BERFRTREGL & 22 OIS 519
RFE, ER 5 BERFERELZT f7as e ADCx_CHNT ZEATHCE, FAFasfUE N 1~15 B, X RAEIR
Hh 1~15,

RIS L BORFE R BB R O 4, WRAEFAR 5 A B 2 K )dH 785 ADC_DATO. ADC_DAT1.
ADC_DAT2. ADC_DAT3,

i & f R T DL SR B AN MCPWM /UTimer ¢ {55 TADC[0]. TADC[1]. TADC[2]. TADC[3].
KBTI E 8 A& o

T RIS P (55 kI 7 /7 4+ ADC_PCHNO/1/2/3 Fi1 ADC_NCHNO/1/2/3 Jt{THC &k
E, EIRREEREMA RS, HAE ORI RS MR A AL o

e BORMEEIE)R , BENZSIRIRES, FFr AR SE i«

L MCPWM fiil % B ESERE g 45], %8 ADCx_CFG.TCNT=4, ADCx_TRIG.MCPWMO_T2_EN=1, [
MCPWMO f1] TADC[2] & /E 4 kA BT %, IRASER A 13-9 firs.

MCPWMO TADC|[2]
KRA4R

13-9 ADC HLBERIEIR RS 14
13.3.1.2 B A AR

P B A 5 EE PRl A A RE S IR e R — R R o 26— DMl BIAR T8 —BUORAE, 884
A BRI EAT S T BORAE
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IR P BERFFECEBIE S H 20 5124 2 F1 3, W 55— BER AL 364 J5 1 Buis 2 {47 7e 21 ADCO_DAT.
ADC_DAT1, 45— BrRRebi s EURA k75| ADC_DAT2. ADC_DAT3. ADC_DAT4.,

f Az E R LUZ SR H AN MCPWM JERT {55 TADC[O]AT TADC[1] sl # vk -z o

TADC[O] =k P fiA A2, J6tAT ADC_CHNT[3:0]CRAF, Seia BEA S RPIRAT 15 T — 1
kA5 TR EI5K ;. TADCA s PR A AE N SR — Ml (R 5 k4R, FFBE(T ADC_CHNT([7:4]CR .
SRIFA L 7 BOR PR A7 ¢ ADC_CHNT BEHTHCE

BRI E SIS A A AR iC B E, BRI ERAMAR M, HAE ORI FESE
JEHTAS B o

B A BREPE R A RIPE TS AR, AEREF b AR R AR A AR B PF R A, RASHLA T4 2,
= A — iR BAIRZSHLAL T 28 RPR SIS A 2 AL FRAR A filt g R SRR SR o S SR e
BOFRACRAE, T ZAORAE PE il A B4R SRR T8I ADC_SWT A7 74 5 A 0x5AAS LU /E—ik
LGN LV

LA URHAE R A P BCRAE B, IRZS RS e 13-10 FrR

BB

Software
trigger

4 13-11 ADC PIBERIEIRA L7214

Softwar
trigger

B BCRFETE

13.3.2 thig
13321 HBHIASR FESO LRI
SRS el
13322 PIBHE TR
55— BORRESIL 24— PN, 45 BORESE ™2 — el
13.3.2.3 ADC_IF fil % fir s B[]

CPU B {1217 F PLL B Piek, ADC #ibRizafTT ADC B pfilk. SRH, ADC ¥4 fE 15100 PLL Y
PR SR BRI 2 f%.  ADCIF HUSRERT 2084 F ADC Ry BN FU3F 174, S T2 20 1
AW W ADCIF ARSAE I R BN LA A TR bR . WSRIE BRI AP T iR B S , FIRE
SR ECR H R PR ST ARTERR, S EE AT

[FIEE, A SRERFAETSER ADCIF 537 %I#01f) ADC_IF, HI'E ADCLIF {5 8 J5UA{HE.
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1333 WBEK

B AE ADC Hallr e/ T ADC_CHNx FYRCEFMER, K2k A ADC Hulkr 5 ] ADC IR £ 58 Ak
—BRFE B TENIRS . TAEERFH, TTEMIL ADC BTk, Wi ERF e R
ADC_CHNx #{1 ADC_CHNT 252547 2% , T84 561 ADC fili% , 7] ADC_CFG[11]E A 1,045 {7 ADC 2
FTHERARASHL, Btk ADC ATE TAERAS. 415 ADC fEiB THIFCE LK Ao R AR AT TCH A TN o

aNGilESsa NN

ADCx_CFG_temp = ADCx_CFG; //Save ADCx_CFG
ADCx_CFG = 0x0000; //Disable ADC trigger
ADCx_CFG = 0x0800; //Reset ADC state machine
/*

Add your code below, like:
ADCx_CHNT = 0x0005
ADCx_CHNO = 0x3210;
ADCx_CHN1 = 0x7654;
*/
ADCx_CFG = ADCx_CFG_temp; //restore ADCx_CFG

13.3.4 EFEN NAEREE

ADC RAH(H TR LAZ5 3 13-27, n] A2 152 DATASHEET rhi3 2.2 5[ HITIRE)
o RHIXFRL 10 [ IE A1 OE, Rl ] fi F HARHIIIRE -
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14 UTimer & f Eltzs

14.1 ¥R
1411  THREERE

Wk 14-1 R, @A ER 4 UTIMER 26045 5 Aoz Timer, DL 4 4IRS Al @
Beo 43R LA S BASA T HH BN ARS8 A Timer AT LU T HRRE 3T o 23 ERIY
B, R LR SN EA T A ) o 25 LR RGN o

UTIMERx_FLT

UTIMERx_CFG.EN Unit X
2 =
~ - =
él UTIMERx_CFG.CLK DIV CaptureO - ‘ \_%'_‘<T>[] TIMX_CHO
E i Compare0 }
= MCLK Capturel |« AA/\/VV ] TIMx_CH1
= ————» 1/20LKDV »  Counter } /

Comparel j
Encoder X

—

IRQ Generation

/4 14-1 UTimer FH T2 DI REAE K]
14.1.1.1 R
R LR 4

Rk H AHB BBV G S B N A an it SR 5, TEhlAr iR AGIT B, FEXTRr fran bl
KAEES o

CG I A, 1E AHB RZTCVI AT, W27 (@it 405G P AR (IR T #E o

14.1.1.2 Zifyasith

il

UITMERxX_REG #i5k

SR A4 F AR i A A Y B

TR AT RAPIRAS LR AR IV o
SIS A AR W 5 B AL PR B A2 o

14.1.1.3 10 JEPAeith

10 YEFABXS R B0 7 MR AAR S TIENE, PR E i v DI RERY &2 Mo
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14.1.1.4 8 H SR g ik

utimer_unt ARSI T RO ER R IEE, GG BRI TARRE,  wl AR A~ S A
FEE TR K E SR B AN

utimer_unt B, SCRFIMBFAF A IFIE T A IMNBFABCL AR, SRR A,
utimer_unt ER G146 H G SCRFEE NS 500 timer B #RgEAT i1 40

14.1.1.5 Zqhdgstbih

St s A T TR i MR N B St s b (5 5 R T T I o Ak
Il AR A T A I S A o

AE I s R e — 2R FE 5 s TAERY A E I 8%, Timer0/UnitO . Timer1/Unitl
Timer4/Unit4 A 16bit {755, Timer2/Unit2. Timer3/Unit3 4 32bit /5. & & a6 w4
iéo

FEM AR LT 4 D ge s, Kb gnandy 0/1/2/3
Timer0/1/2/3 [il1& 0/1/Z. i FHgmit#sAS5200 Timer HIEE.

9 A/B/Z 535K A

14.1.2  IhEEEE R
RE R S RAT LA TR L
M7 AR S, W TAREARFRICR T
TimerO. Timerl f{] Timer4 “/ 16bit 1
Timer2 f1 Timer3 > 32bit if H g 25

B E A ERGHAEEE 2 MRS S (es) , s34 2 M hifE S (HBs)
XG5 AT

Timer ] {E ) DMA fefafil %

S T RS S

14.2 52303

14.2.17 B85350

N T SR timer SRS, ELRT AT SOOI/ T BUEIE TS B0, SREUT %51 timer 2T
VEERGETMN, (B0 T Bt SRR B TR

14.2.2  JEiRSES

KT IR PTG 1 RIEBR R ALA B
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1423  JER
R eI 10 /5 XFEEE A, E BT RS A LUSHEEN AHE TA [FRRE FE G S o
I OB IR B e il LA SRS 08 &, 0~2040 > Timer (14U 80 58 .

WG S YEP A Timer THEN 50, HIARYE UTIMER_UNTx_CFG.CLK DIV X} 24t ki #1434
Je B A o

Wk 14-2 fios, RIS S7E t1~t6 JL A2 A T80, IEHaRIE FERCE K To Al LA E]
S 3R 6 WA AR BIACZAER: TRT T MR, RSB s A, (550U T WkEl
¥

t1 t2 t3 t4 t5 t6
T -
UYL TN H
=

TRV

& 14-2 UTimer JEJ R~ E&

14.2.4 R
14.2.4.1 H5es
Timer H [T HECER R A 7 1A 1140

TN O TR TH AH, FFIRIE) 0 SEFTAGTTAL, THEeRE] 0 B, ARl SLhrit
BURMWN (TH+1)/clk_freq, clk_freq $5 72 I AT AT .

TH T T T T

\

t0 t1 t2 t3 t4 t5

% 14-3 UTimer ;& Hit%2s

14.2.4.2 ikt

i, 1H4Rs it %3] UTIMERx_CMPO/ UTIMERX_CMP1 I, Fo4:biribr. M=t m]
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DA AR —A Ee S ik i
X Timer HYIEIE 0 SR, ETHEEREIZRM, il — P (ERTECE) %) TIMERX_CHO, 4
11%4%| UTIMERx_CMPO UL i AR, H~ERIEL, 45— HF2) 10 [0 TIMERx_CHO.

Xt Timer FYIEIE 1 K0, fETHEEREIZRN, fd— D~ OErTicE) %) TIMERx_CH1, 4
11%4%) UTIMERx_CMP1 H LG 2E RS, HAERIE:, fd 5 — - HSF2) 10 [ TIMERx_CH1,

VPECRIEIEEIN , 154%27 4 IR P 3 UTIMERx_CMPO=0, (1% Timer X Jiiti 0 Jyffi 1,
¥+ UTIMERX_CMPO=UTIMERx_TH+1, {5 Timer j#i& 0 & 0.

Channel 0 m Channel 0 output

Compare event

e UTIMERx_CMPO
counter
e UTIMERx_CMP1

1 Channel 1

Compare event Channel 1 output

TH [T T T T T

CMP | /L

o
o
o
o
o

\

% 14-4 UTimer HGEAR
14.2.4.3 gt
AR, AT Timer SRAGIARAAG S 1 _ETH/ FREECEXOR, KAMREN (RS

SPHITAEL) I, SER AT HEA A UTIMERS CMP #9738, 67 ERTHR PR, TP, (54
S

Xf Timer (I8 0 ki, o ARCEHAGI_ LAY TR BB G, HiliE 0 MAfG 5 k4
FrERHCRT, Timer KGRI A EUES A UTIMERX_CMPO,

Xt Timer (I 1 K35, ATCARCE AR EFHT. REE SEE0GT, HimiE 1 mAE S AL
R EBIELIS, Timer REUUHS A9 THEER I ZES A\ UTIMERx_CMP1,

l(’ ©2020 URUHBERS QIS WU ST RLVE I A i 206



LKS32MC45x User Manual

Channel 0 input . 4&
SIMPUL EBilter Channel 0
capture trigger
UTIMERx_CMPO
counter 4‘
UTIMERx_CMP1
! Channel 1
Channel 1 input Filter capture trigger

TH T T T T T
CAPO

|

t3 t4 t5

\/

I s N

& 14-5 UTimer $EHAE=
WA 14-5 frR, EREE N ETHEHR. 76 CAPO/CAP1/CAP2 = /NN, HifREIH A=
SRA ETRRAR, X I 2 S R I ER T EUE S £ A UTIMERX_CMP Z5 (745 HH

14.2.5 ADC fii%

Timer [ L& ATVE ) ADC SEAEf & EfF, 1% 13.2.5.3 ADCx_TRIG (x = 0,1,2).
14.2.6 s
TR LTS R TR 5 S (25 CWI/COW SB35 =kt

Hrr QEPO FM MRS T1/T2 2351k H TimerO Channel0/1 X[ GPIO f A, FF&td
Timer AWEPHIIEN; QEPL f) T1/T2 {5573k H Timerl Channel0/1 XfM[J GPIO fi A, FF&48it
Timer NN . QEP2/3, RKIkZFEHE. JT A dfihas HRERT FEA RN Timer LIREAYIEH (-

Ymhtas i A T1/T2/Z {55520 Wi Timer 383 280356, 25412k, QEPO [ Z {F52%
UTIMERO_FLT J& 7% I )23

ff g as, T8I E XY SYS_.CLK_FEN Hrxt v [ Timer B & figE. Ui A QEP1 752 )5
Timel AMERTEIHERE o

14.2.6.1 1EACHmIIES
IEREAES 2 H T i 8dmibas @, WMAh T1/T2 BANMES, SR PR
WEFRESR R, T1/T2 BRI SEGTEE RIS IR MitEEs 507 m GERsGEE) HBk

BIETZ AN — D REEME T P SRR E o
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SR T kAT ETHEBRAS, WA T2 J2m PR 2R, AR s f PN s e, ansi
SRR R, T1 R TR AR S

R T2 A T EFHEREE, WA T1 2 s Pab 2 RE -, A2 s Pt aedis, mR
RSP, T2 TR T s R S

R R 2R
Counter Up = (T1!=T2) @(T1 triggering edges) | (T1 == T2) @ (T2 triggering edges)

Counter Down = (T1==T2) @ (T1 triggering edges) | (T1 !=T2) @ (T2 triggering edges)

141 TR TEACHTS TR

. T1/T2 HISFIR T1 AL RS T2 AR
-~ BasEE) T TR TR T
. T2 & I 18 Rit# AitE

T1

BT T2 (5 i B oI yRIET
T2 & 60 S A% Rit¥g
- T2 % 4 R AHH Rit¥g
/T2 R pRTET: pRTET: T T
T1 % AHH AHH R .

n_ [ LT L[]

IEXT1

2 |
’ 1 _lTl Tl_l

P 14-6 4 SLE T2 EBO E S 5 T B L
m [

2 |
NNy

+1 -1

EX
T1/T2

K 14-7 gutihas £ T1 51 T2 BT IE SO A (55 TS O
14.2.6.2 fF5 K55
R TAEREACE, T AKE S, T2 AR 5155 T1 A& THE, T2 P sl 807 16,
EUGEG, (RNGE . FTRARCEAL T1 BT HE0A 2 T1 BT NIRRT 4
Counter Up = (T2==1) @ (T1 triggering edges)
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Counter Down  =(T2==0) @ (T1 triggering edges)

R 14-2 Gihdas 155kt TR

. T1 AR

SN RTINS T2 EE‘\/#\?‘LE 1%[7\&5—":'_‘ - -

] = i3 fa AL
T1 TR = =

LT EFHR e W R

= i B

T1 FFFFRE o i :

VAN G It SRR T I

T1(Pulse) | | | |_| |_

CCW+SIGN T1 both edge

T2(Sign) |
ot L1

4 14-8 Zhdar (£ T1 _EFH AT RN S IRk 5 5 HHEUR O

T1(Pulse) ,—\ | u_L

CCW+SIGN T1 posedge

T2(Sign) A
f ! |

+1 +1 -1

P 14-0 4IRRAE(L T1 LT EHHCA R B IBKrR (25 H ot
14.2.6.3 CCW/CW Ak iz &

15 T1 B Y, 76 T2 BB R . 1T ARG T e TR (s 5 b
TR . TR FR

Counter Up =1 @ (T1 triggering edges)

Counter Down =1 @ (T2 triggering edges)

& 14-3 Gifhas CCW/CW Bk i AR

T BB HPIRS

T1 BT T1 R T2 Bt T2 B
T1/T2 EFHY B UNIE: T ol AL
T1/T2 BT FEEE U Jub T ol 1 il
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T1(CCW)

CCW+CW posedge

T2CW) |
L1 w

+1 +1

4] 14-10 Ftdar (L7 T1/T2 _EFHITIHER) CCW/CW BUFKIP(E 5 THEUR I

T1(CCW)
CCW+CW both edge

T2Cw) |
Lo R

-1 +1 0 +1 +1 -1 41 +1+1

P 14-11 SEBER1E T1/T2 EFFFHEHHEH) COW/CW UK I 5 HHc 5

14.3 FFfFas

14.3.1  HhH4MED
Timer0 7£45 g EHhE2 0x4001_4000

7 14-4 Timer0 ZF (72 HuhE 7T

TR % ik
UTIMERO_CFG 0x00 Timer0 fil'& 51728
UTIMERO_TH 0x04 Timer0 14 PR 2747 7%
UTIMERO_CNT 0x08 Timer0 THEUE R 74
UTIMERO_CMPO 0x0C Timer0 3 /AR 2745 0
UTIMERO_CMP1 0x10 Timer0 L35 /i Fas 1
UTIMERO_EVT 0x14 Timer0 /MR 50
UTIMERO_FLT 0x18 Timer0 JEIEH| Z (T 75
UTIMERO _IE 0x1C Timer0 FW (i fEZ {785
UTIMERO_IF 0x20 Timer0 72717 7%

Timer1 7855 A EHhE 2 0x4001_4100
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% 14-5 Timer1 2777 gtk 7

UTIMER1_CFG 0x00 Timerl fit'& & {728
UTIMER1_TH 0x04 Timerl 1% 1FR 27745
UTIMER1_CNT 0x08 Timerl JFEUE R 748
UTIMER1_CMPO 0x0C Timerl A%/ 4R 2 (7 4% O
UTIMER1_CMP1 0x10 Timerl Wi /AR 27 (o 1
UTIMER1_EVT 0x14 Timer1 SN EEE 27 (758
UTIMER1_FLT 0x18 Timer1 JE 2] 25 758
UTIMER1_IE 0x1C Timerl ¥ ERE DT f7 4%
UTIMER1_IF 0x20 Timerl F AR 2770

Timer2 05 F B hEZ 0x4001_4200

% 14-6 Timer2 #f-ga bk 2

UTIMER2_CFG 0x00 Timer2 fit'& 51728
UTIMER2_TH 0x04 Timer2 4] PR &0
UTIMER2_CNT 0x08 Timer2 HAUE 728
UTIMER2_CMPO 0x0C Timer2 LA /AfAR A 1745 O
UTIMER2_CMP1 0x10 Timer2 A /iR e fian 1
UTIMER2_EVT 0x14 Timer2 JMIEE/E 25 175
UTIMER2_FLT 0x18 Timer2 JEH7 12 4] 25 17 52
UTIMERZ_IE 0x1C Timer2 i {EREZ (758
UTIMER2_IF 0x20 Timer2 bR 27 as

Timer3 5 Fr R bR 2 0x4001_4300

% 14-7 Timer3 #Ff-ga bk 2

UTIMER3_CFG 0x00 Timer3 fit B %5 (798
UTIMER3_TH 0x04 Timer3 {144 IR %5 (747
UTIMER3_CNT 0x08 Timer3 J1EUE T 748
UTIMER3_CMPO 0x0C Timer3 /AR 745 0
UTIMER3_CMP1 0x10 Timer3 /il a7 74 1
UTIMER3_EVT 0x14 Timer3 /MR EF S0
UTIMER3_FLT 0x18 Timer3 JEW I 2172
UTIMER3_IE 0x1C Timer3 W HE 2172
UTIMER3_IF 0x20 Timer3 HW R 217 2

Timer4 7805 A EHhE 2 0x4001_4400

2% 14-8 Timer4 Zi {725 Huhk 2

UTIMER4_CFG 0x00 Timer4 fl'E 27 Fon
UTIMER4_TH 0x04 Timer4 {14 | R 77 /745
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UTIMER4_CNT 0x08 Timer4 1 EU{EF (7
UTIMER4_CMPO 0x0C Timer4 LA /AR 7 (745 O
UTIMER4_CMP1 0x10 Timer4 LA /AR (745 1
UTIMER4_EVT 0x14 Timer4 JMNFBEE/FERE 251708
UTIMER4_FLT 0x18 Timer4 Y& 25 7728
UTIMER4 _IE 0x1C Timer4 W RE 2T 70T
UTIMER4_IF 0x20 Timer4 PR 1747
Timer0/1/4 5248 [E .

Timer2/3 5¢&M[F, 5 Timer0/1/4 A ZALAET Timer2/3 T AR A A dw ol 32 (B8, 1M
Timer0/1 I HHR A AFdw N 16 (758

QEPO 705 Fr Hfl Bk 2 0x4001_4500
% 14-9 QEPO ZifF etk 4 ic

QEPO_CFG 0x00 QEPO it & 25 7758
QEPO_TH 0x04 QEPO {141 JFR 27 (7w
QEPO_CNT 0x08 QEPO 1 ¥{f 25 1758
QEPO_IE 0x0C QEPO Hh i e 2 f7 58
QEPO_IF 0x10 QEPO rhifs a5 7 o

QEP1 75 B iy 3kl i 0x4001_4600
% 14-10 QEP1 Z{Fas k-4 ic

QEP1_CFG 0x00 QEP1 Jil & 25 {758
QEP1_TH 0x04 QEP1 I+ IIR 2 {7
QEP1_CNT 0x08 QEP1 %t 27 22
QEP1_IE 0x0C QEP1 rhik i i f7a8
QEP1_IF 0x10 QEP1 thikihrab i fras

QEP2 £ F PRy Sk 2 0x4001_4700
%< 14-11 QEP2 7y {7 itihl- o7 fic

QEP2_CFG 0x00 QEP2 Jil B & {544
QEP2_TH 0x04 QEP2 {14 ] [RAF £
QEP2_CNT 0x08 QEP2 THEUE AT (7%
QEP2_IE 0x0C QEP2 Hlbr i REZF (7w
QEP2_IF 0x10 QEP2 il i s

QEP3 7£5 i EL k2 0x4001_4800

%< 14-12 QEP2 7y {7 itihl- 7 fic
QEP3_CFG 0x00 QEP3 [il &% 17 ¢
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QEP3_TH 0x04 QEP3 T1H0] IR 77 (72
QEP3_CNT 0x08 QEP3 | KU{E% (38

QEP3_IE 0x0C QEP3 il AL 27 7725
QEP3_IF 0x10 QEP3 ik 27 (758

Hitnae 0/1/2/3 B A AR .

14.3.2 UTimer0 & {Fas

14.3.2.1 UTIMERO_CFG Timer0 Jf'& 77 {7 as

Hbofk: 0x4001_4000

S A7E: 0x00001000

2% 14-13 Timer0 Jit &2 772% UTIMERO_CFG

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
g | &
z =l 5| 2] s 2 2
= 2 2| ¢ | B = =
RW RW RW RW RW RW RW
0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
z | & z | &
5 s |z | 5| = s £ s | 5 | =2
S| B | B S| B | B
RW RW RW RW RW RW RW RW RW RW
1 0 0 0 0 0 0 0 0 0
(DALY (i Al
[31] EN Timer BOREAMRE, &AL
[30:28] A
[27] CAP1_CLR_EN | 44 CAP1 filfiRFATI), HZF Timer (140d, A
[26] CAPO_CLR_EN | 4%’ CAPO ffiZR=E(FI, JHZ Timer (14gs, mARL
FEERA, HEN OB, 5 1 filvk Timer & i%— R H19F;
[25] ONE_TRIG JE A K, ARk R RN A 1, —4> Timer J&
&, HENEE.
Timer TH&R T AUEREACE . BRIAH 0.
[24] ETON 0: Hazliafr
L SN A, R AR
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ShEfFPFidId UTIMERO_EVT & {7 HTRCE -

[23]

AAEH]

[22:20]

CLK_DIV

Timer IFEERPURACE , AR THEUN 3 & R 48 3 I B2 1y
2CLKDIV 43451, BRUMEN 0, Ro34H

3'h0: 1 44

3'h1: 2 404

3'h2: 4 4}

3'h3: 8 4}

3'h4: 16 4} 4

3'h5: 32 44

3'h6: 64 434

3'h7: 128 434

[19:16]

CLK_SRC

Timer 5

4'h0: i BG4

4h1: S RG

4’h2: TimerO J#iE 0 ANFA i E2=-
4’h3: TimerO J#iE 1 4MNFA i E5-
4’h4: Timerl j#jE 0 4N 40 55
4’h5: Timerl @8 1 AMNFA i E5-
4’h6: Timer?2 J#iE 0 ANFA EhE2-
4’h7: Timer2 @8 1 4MNFA i E5-
4’h8: Timer3 j#jH 0 SN #H{F S
4’h9: Timer3 JHE 1 SN E S
4'hA: Timer4 i_‘fé 0 SNEBHS B 5
4’hB: Timer4 jHjE 1 SMTEPHE 5

[15:12]

SRC1

Timer Tﬁzﬂ;ﬁL 1 {5k BRI 3'hl.

4’h0: Timer j#jE 0, >KH.5H GPIO (£, Datasheet & i HIfiC &)
4’h1: Timer @ﬁi 1, KHIH GPIO (2 Datasheet N v FHBCE)
4'h2: R O % H

4'h3: e 1 A% H

'hd: PUEES 2 A% HY

4'h5: PO 3 % HY

4'h6: FLEE 4 A% H

4'h7: S 5 A H

4’h8: Timer j#iE 0 fil 1 Ay 5k

[11]

CH1_POL

Timer 18 1 78 RSN RO A RS, S T EdE R 2=
S A (L

[10]

CH1_MODE

Timer i#jE 1 B TAERIERE, BOAMEN 0.

0: He#eheizte Hii ik, 7F Timer WjE 1 HHEESHEUEST 0 504
T Timer HHAHZRAT A (BN, 10 KA #IH

1 A . 24 Timer WIE 1 A (G5 K ARG, KA
HUEAA Timer 8iE 1 IR Z 745

[]

CH1_FE_CAP_EN

Timer jlii8 1 NEEHHRRFAFMRE. 10 fFRE; 0: K.
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Timer i#jE 1 MG 5 &4 120 BB RS R
fERERT LA EFHT R EREFF A7

Timer i#jE 1 _EFHRHAREAFGERE. 12 fHRE; 0: KHl.
8] CH1_RE_CAP EN | Timer i 1 i A\ (55 %4 0> 1 BRHAUARZRF . _EFHEST
FERERT LA TR A REIF A7

Timer fZRICEIE 0 (55K IH. #RIAH 3'h0,

4'h0: Timer iHiE 0, K HHH GPIO (=1 Datasheet }% 5 FHCE)
4'h1: Timer i#iE 1, K HHH GPIO (21 Datasheet 75 FHCE)
4'h2: AR 0 14 H

4'h3: LA 1 1 H

4'hd: AR 2 I H

4'h5: [EEs 3 1 H

4'h6: LA 4 1 H

4'h7: AR 5 1 H

4’h8: Timer iHjE 0 f1 1 [958k

[7:4] SRCO

Timer J#78 0 & BN A Al . ST EEs T RER

31 CHOPOL et fa.

Timer @7 0 [y TAERIERE, BROIMEH 0.

0: Mo, S %, 8 Timer i 0 48 EUE ST 0 5%
[2] CHO_MODE | T Timer bR T (F40(EHIT, 10 K AEHIH: .

1: iR 24 Timer J#iH 0 # A G5 K AEMIRFFNS, WiTEs
AL Timer jliE 0 HLAHIIR T 1748 -

Timer jli5 0 FFEIRHIRFAF(ERE. 1 {HRE; 0: KM
[1] CHO_FE_CAP_EN | Timer jfiiF 0 i A\ 7544 120 BB NIRRT
fERE R LA EFHE R A7

Timer iE 0 _EFA-UHZREMMERE. 10 fHEE; 0: X[,
[0] CHO_RE_CAP_EN | Timer i 0 My A (55 &4 0>1 Bl ddissi . FFEEs:
ERETT LA PRI RE AT

2 i F ANERE AP, th 253 E UTIMERX_CFG.TON=1, HZ%JF)2 SYS_CLK_FEN thx}T:
Timer IR (fERE. 1AM B4, th 7524 % UTIMERX_TH,

ISR EE SRCO oy 4'h8 ik Wil Fak(l,  GEF R ALES (EAC i w~liE) |, R
% CMPO_CLR_EN=1, CHO_FE_CAP_EN=1, CHO_RE_CAP_EN=1, CHO_MODE=1, Rk 1%, F
Ve, HERREES DIERE 5. CMPO RIS WIS 510 1 2 [ T 40U(H
14.3.2.2 UTIMERO_TH Timer0 | JPR75(75%

Mtk 0x4001_4004
SAE: 0x0

2% 14-14 Timer0 | ][R 25 /7%% UTIMERO_TH

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TH

RW
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fir & (B i
[31:16] AflH
Timer T4 HTTER TR O 1] TH (B FHRIEN 0 FFdaiT
[15:0] TH %5

14.3.2.3 UTIMERO_CNT Timer0 %2917 5%
Hofk: 0x4001_4008
SAAE: 0x0

%% 14-15 Timer0 114077 f7#s UTIMERO_CNT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT
RW
0
{rE LA TR ]
[31:16] A
[15:0] CNT Timer 0 J1-%as S AT AUE. GEAEAT LG ABH T EUES

77 : 5 A UTIMERO_CNT {4535 4G ¢ SYS_CLK_FEN JFJ3 Timer F4f.

14.3.2.4 UTIMERO_CMPO Timer0 J&i¥ O HBiifia 78
Hikk: 0x4001_400C
EAiE: 0x0

2% 14-16 Timer0 114 0 LA 47%¢ UTIMERO_CMPO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CMPO

RW

0
(DAY NELAAFR i
[31:16] AAdi

Timer J#HiE 0 TAELELLBAZCHS, MiHEEH I TEUES T CMPO i, &

[15:0] CMPO 1 e

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’ 216



LKS32MC45x User Manual

Timer J#E 0 TARAERRAIN, KA SFF N TR TR
A CMPO Zj{77e,

P CMP0=0, RI{Ef3i#iE 0 91 1, & CMPO=TH+1, n]{#{%iHiE 0 A1{H 0.

14.3.2.5 UTIMERO_CMP1 Timer0 5 1 HAGHigREfras

Hihk: 0x4001_.4010

SAE: 0x0
2 14-17 Timer0 iHiH 1 LA 2% 748 UTIMERO_CMP1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CMP1
RW
0
(AL (LATR Bt
[31:16] A H
Timer 1HiE 1 TAE(EABCI, S 8EHEUESET CMPL I, &
[15:0] CMP1 LAY
' Timer 1HiE 1 TAEAERARBCIT, A AETIER AR T T HEUE A
A CMP1 23 {784,

WE CMP1=0, FIflif5i8iE 1 918 1, & CMP1=TH+1, nJfii{3@iE 1 41 0.

14.3.2.6 UTIMERO_EVT Timer0 JMEReifbii®difiss

Hihk: 0x4001_4014

S fE: 0x0
2% 14-18 Timer0 /N FH /1 257758 UTIMERO_EVT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EVT_SRC
RW
0
for i L4 20
[31:5] A
Timer FMNBEAFIERE P 748, A A fideis 2.4 UTIMERO_CFG.ETON
ffifl. ETON AEht, R AZTAEEE ML Timer (1500
TEE RS, Timer H S TCEMA Timer P4 7114C
[4:0] EVT_SRC 0: TIMERO ifj# 0 Ho#eift
1: TIMERO s 1 thfgzafd:
2: TIMER1 i 0 Hhiesiit
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: TIMER1 i 1 Foieshff:
TIMER2 i#iH O Lzt
TIMER2 #if 1 Hefedift
TIMER3 #i& 0 Hefedift:
TIMER3 @& 1 Hefedift
TIMER4 i#i& 0 Hefedift
TIMER4 s 1 Hefedift
10: MCPWMO TADC[0] 45 =5 4
11: MCPWMO TADC[1] b4 = ¢4
12: MCPWMO TADC[2] Fhés =5 ¢4
13: MCPWMO TADC[3] b4z =5 4
14: MCPWM1 TADC[0] Fb45 =5 ¢4
15: MCPWM1 TADC[1] b4z = ¢4
16: MCPWM1 TADC[2] b4z =54
17: MCPWM1 TADC[3] b4z =5 ¢4

pii]
pii]

O© 0 g O U1 » W

14.3.2.7 UTIMERO_FLT Timer0 36425755

Hihk: 0x4001_.4018

EAME: 0x0
% 14-19 Timer0 JEJ 4% 427 77 4% UTIMERO_FLT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLT
RW
0

DAL DLATK i

[31:8] A

1 0/1 7 5B IERETERE . BUETEE 0~255.
FLT O 0 i, AXS Il IE G TIEH -
[7:0] FLT FLT A28 0 I, XTIEGEE 5B TI8N: yEH S0y FLT=8, HiljA (S
5 HPRUE T FLT*8 A~ RGe i ot I H S8 BERY , g aedn th B85 5
WU, B A A 2 A B AR

TR, A EIE PR A9 TAERS B 5% B (g Timer {920 3505 B9 T A B B8 AH [ B 40, 32
UTIMERx_CFG.CLK_DIV F{J73 451 22042 o

{3% UTIMERX_FLTFLT = 0x6; UTIMERx_CFG.CLK_DIV = 0x2; Il Timer {3517 &5t ZZemt
BT T 4 0. IEE NG5 T AT 8x6 % Timer (UISFTITHHOIEDY, JRHN 8x6x4 135 R #i
A o
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14.3.2.8 UTIMERO_IE Timer0 i {HREZT 745

Hihk: 0x4001_401C

SAE: 0x0
¢ 14-20 Timer0 Rl fE %7 (7#% UTIMERO_IE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW RW
0 0 0 0 0 0
HrE HLAFR Al
[31:11] AAEH
[10] ZC_RE Timer {1-4#55 0 Fifh DMA 5K &6E, =i PAR.
[9] CH1_RE Timer i 1 H# /44K DMA #5R{6ifE, = PERG
[8] CHO_RE Timer Wi 0 L4 /4fi3k DMA R {FRE, =R ARG
[7:3] A
[2] ZC_IE Timer JH4E 0 HRIbTlRE, = FAR.
[1] CH1_IE Timer jljE 1 LB /HiiakhWleE, &HTFAR
[0] CHO_IE Timer jiljE 0 W /HiliakRWHEE, &AL

DMA JER AT, el A il Fhrt, DMA it DMA ZFL, b2k DMA fift
ENTERR, JoA CPU BTl WERRIE, WHIFREA T DMA RIS Y il
it

14.3.2.9 UTIMERO_IF Timer0 H1WibridiarFas

Hbofik: 0x4001_4020

EAME: 0x0
% 14-21 Timer0 P72 74% UTIMERO_IF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
é‘ LE;I %I
2 2 2
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0 0 0
A BLATR ]
[31:3] A
[2] ZC_IF Timer 14883 0 FFRE. mHEAR, 51350
[1] CH1IF Timer i#jE 1 LB /AR WTRE. S FARL, 51350
[0] CHO_IF Timer i85 0 LB /AR PTRE. S ARG, 5 1350

PR ES 13EE, —BAEHI T = 20E2, FN=2 58 BrhWr, R m frsch 1
FHEAEE, MRFENAHAMAPEREE, S —RES, MIXIEE SR filan,
NEEARRIEE ZCIF, (AR ER CHOIF /£ 5 APATRIE 1 7, MIAK{#-5EiszEE UTIMERL_IF (g
M 0x24, SR PATEIRNE 0x4|0x1=0x5, SKJ55 A, [EIXT CHOIF fll ZC_IF g7 7 i5%, AlfESE
Timer /DE A — R PRI ARTTT 7= A2 (1 BT o

UTIMER_IF|=0x4;
WERAEIER ZCIF frifr, MWLAATTF =, H#ex BIT2 5 1,
UTIMER_IF=0x4;
14.3.3 UTimerl &8s
14.3.3.1 UTIMER1_CFG Timerl Ml&E & {Fas
Hohk: 0x4001_4100
Al 0x00001000

2 14-22 Timer1 i & %7 {74+ UTIMER1_CFG

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
E E &)
o e = z = £
= =) = = ) Q‘ 1z
= < < = = 4 L
I [=) =z 25} — —
o a 5 o =]
<< <<
&) &)
RW RW RW RW RW RW RW
0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Z Z Z Z
<3 m| ml <3 m\ m\
2 a o, o 2 =) 9 9
3 ) g 5 3 S & % 3 3
>4 - | =) ' &~ o { ) =
7] =) — rr, I~ 2] T =1 £, 29
o E - o &) 5 = o
e e = ==
&) &) o o
RW RW RW RW RW RW RW RW RW RW
1 0 0 0 0 0 0 0 0 0
AN AN N
[UALH (LA R i
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[31]

EN

Timer HHIEEAMERE, AR

[30:28]

ARAEH

[27]

CAP1_CLR_EN

%4 CAPL iR gi/FRY, 353 Timer 1403y, mARL

[26]

CAPO_CLR_EN

2% CAPO iR FiFHY, 353 Timer 1403y, AR

[25]

ONE_TRIG

TELLEAECT, HEN OB, 5 1 ik Timer K i%— 4 EHHIO %y
RE 2 LRIk, JHQHE%FFE FEHEIN R 1, — Timer FHH
Ja, HENEE.

[24]

ETON

Timer P EUERERCE -
0: Hzhisfs

L RPN R A T AL,
SRt UTIMERT_EVT 754748

BRIH 0.

S E A IR
PATACE

[23]

A

[22:20]

CLK_DIV

Timer {T%(#¢

ZCLK DIV/\}/Fﬁ
3'h0: 1 434
3'h1: 2 434
3'h2: 4 434
3'h3: 8 44
3'h4: 16 4347
3'h5: 32 434
3'h6: 64 4347
3'h7: 128 44

SR E, T8
ERINEN 0,

ST B 2
A3

& ARG LI IR Y

[19:16]

CLK_SRC

Timer HJ4iyR

4h0: S ARG eh

#hl: S R eh

4’h2: Timer0 j#iE 0 YN EIE=
4'h3: Timer0 3#iE 1 FMERAT 4h (= E

a2

Ik

4’h4: Timer1 jH
4’h5: Timer1 jH
4’h6: Timer2 jH
4’h7: Timer2 jH
4’h8: Timer3 A
4’h9: Timer3 jH
4’hA: Timer4 1

IIF

I 0 SN S5
THIE 1 AN S =
I 0 SNARAT S E =
THIE 1 AN R =
HiE 0 FMERI 55
MiE 1 FMERI P55

MiE 0 ﬂ\nﬁﬁj‘@wmﬁ

IIF

M

4’hB: Timer4 #iH 1 /NPH M55

[15:12]

SRC1

Timer ffjREAEE 1F5 K. BN 3'hl.

4’h0: Timer i#8iE 0, R HHH GPIO (0, Datasheet v HECE)
4’h1: Timer i8iE 1, R HHH GPIO (&0, Datasheet v HECE)
Ah2: Lo 0 A% H

4h3: Lty 1 RS H

¥hd: HeBEE 2 Y% H

4h5: Lo 3 A H

4'h6: L 4 iy
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4'h7: s 5 R
4’h8: Timer 1#iE 0 f1 1 19528k

[11]

CH1_POL

Timer J#78 1 7E LB e AR MR, ST T B
s Ay L

[10]

CH1_MODE

Timer iEiE 1 19 TAEBGERE, BUAMER 0.

0: ehspist, HH 79, & Timer 358 1 PP BUEST 0 o
T Timer WHEAHARAT A BT, 10 A AEHHT

1: iR 2 Timer 1HIE 1 MIA(G 5 R AEMAREIERS, KT
PR BB Timer 3@ 1 IR 25

CH1_FE_CAP_EN

Timer j#18 1 FFEIRHZRFEOERE. 12 (ERE; 02 XMl
Timer j#i8 1 IG5 K4 10 BRI AR FF. FHEE
PEEERERT LIS EFHE SR RETF 7o

CH1_RE_CAP_EN

Timer i#jE 1 _ETHRHIZRFAERE. 10 ffigE; 0: X,
Timer JHiE 1 i A (S5 % 4 021 BhAsw il Mgk k. FFHis=s
PEHERER] LS TR REF 47

[7:4]

SRCO

Timer ff{AR1AEE 0 /75 K. BN 3'h0.

4’h0: Timer i81E 0, R H ) GPIO (&0 Datasheet N v HECE)
4’h1: Timer i8iE 1, R HHH GPIO (&0 Datasheet M v HECE)
4h2: LT 0 i% H

4'h3: T 1 % H

4hd: THIRAT 2 1% H

4'h5: TEIAT 3 i% H

4'h6: LAY 4 I%H

4h7: LIS 5 % H

4’h8: Timer j#iE 0 F1 1 5B

CHO_POL

Timer {15 O 7 CHARATN AR AR RS SR A e %=
IS Fy g A

[2]

CHO_MODE

Timer 78 0 19 TAERBERE, BRIMEN 0.

0: Fhimist, HitH oy, 16 Timer iiE 0 TFEESHHEUESET 0 5
ST Timer AR 4B, 10 KAERIF

1: iRt Y4 Timer J#jE 0 A\ (55 & AEHIRFAFRT, FitEL
AT BUEAEA Timer JHiE 0 [LECHIIR ZF (747 o

[1]

CHO_FE_CAP_EN

Timer 838 0~ FEHHAAREECFERE. 12 fHEE; 0: Xi.
Timer iHiE 0 i A\f55 &4 150 BRI AIREM:. NS
PEEERER] LAY _EFHE R RETFF

[0]

CHO_RE_CAP_EN

Timer 88 0 _EFHHHAAREEAF(ERE. 10 fHRE; 0: Ki.
Timer 1HiE 0 i (55 &4 0>1 B AR E . FHes
PEEERERT LIS NI S RET AT

14.3.3.2 UTIMERL_TH Timerl | JPR75(75%

Hitl: 0x4001_4104
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SA{E: 0x0

%% 14-23 Timer1 | {77 f7#s UTIMER1_TH

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH
RW
0
AE PR Tt B
[31:16] A H
Timer FEEHTEU IR THEGERM 0 1153 TH E)5 FRRIE 0 4Gt
[15:0] TH "

14.3.3.3 UTIMER1_CNT Timerl {|{25 775

Hbofk: 0x4001_4108

SA{E: 0x0
2 14-24 Timer1 114025 /7%% UTIMER1_CNT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT
RW
0
& (LA FR Ui
[31:16] A
[15:0] CNT Timer 0 P14088 YA THEUE. SEAERT LIS A THEUE.

W& B A UTIMER1_CNT BijF=2i4Ei8 5% SYS_.CLK_FEN /5 Timer W4,

14.3.3.4 UTIMER1_CMPO Timerl i 0 Lb#cifizha 758

Hihk: 0x4001_410C

EAi{E: 0x0
2 14-25 Timer1 jii 0 KA1k 2 758 UTIMER1_CMPO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CMPO
RW
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fir B {57 4K i
[31:16] A
Timer j#iH 0 TAEAEILEBEART, Mt EEHEUESE T CMPO |, &
[15:0] CMPO AR
Timer 1HJE 0 TAEAEAARBCT, A AR AR R I B TH G THEUE A
A CMPO 251725,

14.3.3.5 UTIMER1_CMP1 Timerl i 1 [LEHZR2F 758
Hihk: 0x4001_4110
SAiE: 0x0

2% 14-26 Timer1 38 1 A2 (72 UTIMERT_CMP1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CMP1
RW
0
(A=} (RN i
[31:16] A H
Timer J#iE 1 TAR(ELCEABRT, Hit8Es it 8UES%E T CMPL |, &
[15:0] CMP1 AR
Timer J#iE 1 TAEEHIREET, RARRFA T EE T EUE
fEN CMP1 ZF {£4i o

14.3.3.6 UTIMER1_EVT Timerl JNZfbikiasfis
itk 0x4001_4114
S 0x0

2 14-27 Timer1 SN 257758 UTIMERL_EVT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EVT_SRC
RW
0
(A AR 15t ]
[31:4] ARAEA
[3:0] EUT se | imerl Shub i fF 0 R A7 Av R W& W RO
' - UTIMER1_CFG.ETON ffi/f]. ETON iy, MUEAZ FarifeiF ik
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Timer 101 F 4o

ﬁg&%mm,ﬂmﬂﬁﬁm%@$ﬁ%%@ﬁ“mﬂ AT
TIMERO i 0 HLegift:

: TIMERO @ iE 1 ik

. TIMER1 @i 0 bAssiis

: TIMER1 i 1 FbAesaft

: TIMER2 i#i 0 Fbiegift

: TIMER2 i 1 Fbiesft

: TIMER3 i#i 0 Fbiegaft

: TIMER3 i 1 Fbiesft:

: TIMER4 i#ji 0 Foagsft

: TIMER4 i 1 FoAest

: MCPWMO TADC[0] 45 55 4

: MCPWMO TADC[1] Fh4s 55 ¢4

: MCPWMO TADC[2] Fb4s 55 ¢4

: MCPWMO TADC[3] Fb4s 55 ¢4

: MCPWM1 TADC[0] 45 55 ¢4

: MCPWM1 TADC[1] Fb4s 55 ¢4

: MCPWM1 TADC[2] Fb4s 55 ¢4

: MCPWM1 TADC[3] Fb4s 55 ¢4

O© 0 NN O Ul - W N - CD

O O =)
Ul A W N RO

[EnN
~N

14.3.3.7 UTIMER1 _FLT Timerl jEjizd 25z

Hihk: 0x4001.4118

S 0x0
7 14-28 Timer1 JEJ5 454125 77 4% UTIMER1_FLT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLT
RW
0

A= (LA TR Al

[31:8] A

WIE 0/1 (55 yE U e ke . HUEYE R 0~255,
FLT 2 0 I}, AXfiE Lﬂi‘—ﬁ{f@{ﬁ
[7:0] FLT FLT RN O I, PEE(E 5 g . J8IE 08 o0 FLT=8. iliE s
5 HPARUE IS FLT*8 > RGTI o] T8 BEI , JE e avdan i B0 &5
W, JEUE A AR S AT AR

R, DL BB A a9 TAER B 506 B 1 Timer (430 450 J5 A9 T AE B b S #H ) B 4
UTIMERx_CFG.CLK_DIV (14345 244236
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{Hi% UTIMERX_FLTFLT = 0x6; UTIMERx_CFG.CLK_DIV = 0x2; W Timer {357 H 4 Ft R 4eHT
BRHAT T 4 5340 JIER NG5 T 240t 8x6 £ Timer HYIBfTHIFRAIEN: , JRED 8x6x4 fi5 REuH 4
FRIE D o

14.3.3.8 UTIMERIIE Timerl FpWiflifE2ifrse

Hihk: 0x4001_411C

SA{E: 0x0
2 14-29 Timer1 i {#§E %5 7728 UTIMER1_IE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW RW
0 0 0 0 0 0
(A (LA TR |
[31:11] A H
[10] ZC_RE Timer {1%0#550 0 54 DMA i&R{fifE, = HFAR.
[9] CH1_RE Timer i 1 L /4K DMA R {ERE, SHFAERG
[8] CHO_RE Timer i3 0 L /43R DMA #ER{RE, =HEARG
[7:3] AL H]
[2] ZC_IE Timer I %d@d 0 PHI{ERE, &HTFARG
[1] CH1_IE Timer iHjE 1 W /AR ERE, & AR
[0] CHO_IE Timer jiljE 0 W /HliakRWHEE, & HTAR

DMA i§sRe¢E, SrirhiESiRE, DMA Ry DMA ZF5, G2 s DMA i
HEEE, T CPU BTl FRETEERYE, WHEFFEREA AT DMA 53R IS AT T
R
14.3.3.9 UTIMERIIF Timerl FpifRidaasf7se

Mtk 0x4001_4120

S{E: 0x0
= 14-30 Timer1 F i b7 254758 UTIMER1_IF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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) = =
Q

jan jan
N o o
o o o
s | £ | £
24 29 29
0 0 0

(DAL DLAATR ST

[31:3] A

[2] ZC_IF Timer 181 0 PliRS. SHAPAR, B 1350

[1] CHLIF Timer {#iE 1 LR /AT HTR S, SHEPAR, 51350
[0] CHO_IF Timer j&jH 0 LU /AR IR . &AL, 5 1350

14.34 UTimer2 F{ias
14.3.4.1 UTIMER2_CFG Timer2 Bl E & {Fos

Hihk: 0x4001_4200

EAE: 0x00001000

7% 14-31 Timer2 it & %5 £ ¢5 UTIMER2_CFG
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
E E &}
lxl Dﬂl = 4 = E
= = =) = 5} Q‘ 1z
m S © = = 4 X
— (=) = 28] — —
Ay (=%} &) o o
< <<
o o
RW RW RW RW RW RW RW
0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Z Z Z 4
<3} m| m| <3 l'u| ml
s | 5| 2|3 s | 5] |z
S A % &) S 5] e % ) )
~ ‘_‘l | I'.L]l LL]' = O‘ | Lﬂl Lﬂl
7] Jouy — [ I~ %} T =] . e
O 5 _ o o 5 o o
ja=t jan) T T
o &) © &)
RW RW RW RW RW RW RW RW RW RW
1 0 0 0 0 0 0 0 0 0
DAL (LA TR il
. e P N e
[31] EN Timer BIRELAMRE, SHR
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[30:28] e
27] | CAPLCLREN | %’k CAPLHFRIEFHIT, W% Timer iFKE, ARk
[26] | CAPO.CLREN | i’k CAPO iR e(Hif, W% Timer iK(R, Fifiik
FEH A, HLEN 5 0 i, 5 1 ik Timer %% — 1 s
[25] ONE_TRIG | & (525 HLARk, ILOrqefikb &b imI iy 1, — Timer J& 1]
5, HIEE.
Timer P4 HHAUERERCE . BRIAH 0.
[24] ETON 0: Haliisty -
Lo SEAEAMREEA A T, T RS 1L
Y iid UTIMER2_EVT 73 /7 2 0/ THCE -
[23] A
Timer PHACEIIRACE , T EOR 1 R G R SR A
2CLKDIV S545 - BRIMEH 0, A4 4i
3'h0: 1 434
3'h1: 2 434
3'h2: 4 434
[22:20] CLK_DIV Tha: 8 2R
3'h4: 16 434
3'h5: 32 434
3'h6: 64 434
3'h7: 128 4340
Timer {1
4h0: 5 H ARG
#hl: 5 RGT
4'h2: Timer0 jHjE 0 SN 05 5
4'h3: Timer0 J#jH 1 SN 405
4'h4: Timer1 jEjE 0 SN A5 5
[19:16] CLK_SRC 4'h5: Timer1 J#j4 1 JMERIRE5-
4'h6: Timer2 jHjH 0 SN 055
4'h7: Timer2 jljH 1 SN 45
4'h8: Timer3 jHljH 0 SN 05 5
4'h9: Timer3 JljH 1 SN EE 5
4'hA: Timer4 JiE 0 MR A (E S
4'hB: Timer4 JljH 1 SN F{ES
Timer i PFGCETE 1 {558k 0H. 2K 3'hl.
4’h0: Timer j#jE 0, K H 5 H GPIO (21 Datasheet }7 1/ FHfic &)
4'h1: Timer i#jE 1, K H. A GPIO (2l Datasheet & hv it E )
4'h2: LR 0 Ay
[15:12] SRC1 4'h3: Heeds 1 A9%H
4ha: TEEEES 2 i
4'h5: L 3 I
4'hé6: LAY 4 1%
4'h7: AR 5 RS
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4’h8: Timer iE1E 0 f1 1 1 =8k
Timer JliE 1 78 LA N AR, S 8E M UE R %
[11] CHLPOL | gt .
Timer j#jE 1 1 TAEREESE, ERIMEHN 0.
0: M. fr i, 7€ Timer #i8 1 PFEEHTEUEST 0 5t
[10] CH1_MODE | % Timer WWHHHIRAFAFAHENT, 10 KA F#: o
1: filigRAate Y4 Timer i@iE 1 I A(E S ZAHRFLER, i
FHEUEAE Timer J#iE 1 LIS T
Timer J#jE 1 NFEIEHIZREERE. 10 ffiRE; 00 K.
[9] CH1_FE_CAP_EN | Timer #iE 1 i A 55 &4 120 SRR NIR S FREIRS
HERERT LA S _ LT R R R4
Timer J#jE 1 _ETHERIZREERE. 10 ffiRg; 0 K.
(8] CH1_RE_CAP_EN | Timer jlijf 1 i \ (5544 0> 1 BRI F(F. TR
PHERERT LA S NI S E RETT A7
Timer fii AP CHIHE 0 55 2KH. ZRIAK 3'h0.
4’h0: Timer i#iE 0, R H ) GPIO (&0 Datasheet N v HECE)
4’h1: Timer @8 1, R HH GPIO (&0 Datasheet M v HECE)
4'h2: AR 0 14 H
4'h3: [AEs 1 i H
[7:4] SRCO ¥hd: HLHEE 2 9L
4'h5: HeERgs 3 (9% H
4'h6: g 4 (9% H
4’7t 5 9% H
4’h8: Timer j#7E 0 fil 1 Ay 5k
Timer 8 0 75 HLBA N i AR R s AR
3] CHOPOL ) eyttt (.
Timer J#iE 0 19 TARERSGES:, BRIMEHN 0.
0: M FitH T, 1€ Timer j#iE O (HEESITHEUESET 0 8¢
[2] CHO_MODE ST Timer HBAHARA A (HIT, 10 KA
1: RIS XY Timer EiE 0 fy (55 & ERIRSENT, 1T
AT EUEAE A Timer JHiE 0 [LECHIZEZF (745 o
Timer JHiE 0 IR EAHRE. 10 figE; 00 G,
[1] CHO_FE_CAP_EN | Timer i 0 i A\ {55 % E 120 BASHARNAIARE . R R
PEAERER] LIS _ETH RS REIFAF
Timer 88 0 EFHAaRFiRE. 1: ffifE; 0: XM
(0] CHO_RE_CAP_EN | Timer j&i# 0 i \fF5 &4 0>1 SRSt ZR B . BT
AL RERT LAS N S REIT A7

14.3.42 UTIMER2_TH Timer2 | JPR75{75%

Mtk 0x4001_4204

S{E: 0x0
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2% 14-32 Timer2 | ][R 25 77%% UTIMER2_TH

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TH
RW
0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH
RW
0

(VA (LA FR T

[31:0] TH

Timer AR THE. HAECEEAN O HFECE] TH (S PR 0 TFAG T

14.3.4.3 UTIMER2_CNT Timer2 %2517
Hbotk: 0x4001_4208
SAAE: 0x0

2% 14-33 Timer2 402775 UTIMER2_CNT

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CNT
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT
RW
0
(DACH (LAATR i
[31:0] CNT [ Timer2 i |4 i FEUEL. SR IE N LS AT AU

T 5 A UTIMER2_CNT §ijiE 354558 SYS_CLK_FEN JT- 52 Timer 4,

14.3.4.4 UTIMER2_CMPO Timer2 i 0 Lb#ciizhas 758

Hil: 0x4001_420C
S{E: 0x0

2% 14-34 Timer2 1814 0 FLACHZEZ47%¢ UTIMER2_CMPO
1 30 29 28 27 26 25 24 23 22 21 20 19

18 17 16

3
l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’

230



LKS32MC45x User Manual

(31.0] CMPO Az LR

A CMPO 2 {755,

CMPO
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CMPO
RW
0
(VA= BLATR Ui

Time il 0 TAEELLAMEARS, JIHBERHBUESET CMPO |, %

Timer j#18 0 TAEFEFIRBRT, A BRI B9 THER THBUELT

14.3.4.5 UTIMER2_CMP1 Timer2 @i 1 lW IR & (758
Hifk: 0x4001_4210
SAAE: 0x0

2 14-35 Timer2 38 1 A HIZEZ 72 UTIMER2_CMP1

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CMP1
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CMP1
RW
0
(DAL (EY i

310 py | EEEE

A CMP1 Zi {528,

Timer #jH 1 TAREILEMGUN, SIHHEEITEUES T CMPL i, &

Timer #iH 1 TARFEMPAINS, K ARSI R TR T i A

14.3.4.6 UTIMER2_EVT Timer2 #NiPEifidets 25758
Mtk 0x4001_4214
SAE: 0x0
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2 14-36 Timer2 M3 25 7758 UTIMER2_EVT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EVT_SRC

RW

0

OACH L AFR Al

[31:3] A

Timer SN SFPFIERE A (577 , A2 (77 2L 4 UTIMER2_CFG.ETON fif
o ETON Sy, MRIEANE fFamiei il & Timer THAU 1.
T2 E A, Timer H & IR TCE ML Timer BE471HEL
: TIMERO i 0 st

: TIMERO i 1 et

: TIMER1 #j 0 Fodesft:

: TIMER1 #3 1 Fodest

TIMER2 i 0 Hoigdift

TIMER2 i 1 Heigdift

TIMER3 i 0 Hbigdift

TIMER3 i 1 Higdift

TIMER4 i 0 Hbigdift

TIMER4 s 1t

: MCPWMO TADC[0] 4% 55 4

: MCPWMO TADC[1] Fb4s 554

: MCPWMO TADC[2] Fb4s 55 4

: MCPWMO TADC[3] Fb4s 554

: MCPWM1 TADC[0] Fb45 55 4

: MCPWM1 TADC[1] Fb4s 55

: MCPWM1 TADC[2] Fb4s 55 ¢4

: MCPWM1 TADC[3] Fb4s 55 ¢4

pii]
piil

[2:0] EVT_SRC

O© 00 NN O Ul - W N =R O

S = O =Y
N O U A W N RO

14.3.4.7 UTIMER2_FLT Timer2 j&i{za 2 fpse

Hihk: 0x4001 4218
S{E: 0x0

22 14-37 Timer2 JEJ% #5425 4728 UTIMER2_FLT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLT

RW
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& (LA TR i

[31:8] At
WIE 0/1 5 S8 ve et . BUEYEH 0~255,
FLT 24 0 I}, AXHEIESE T .

[7:0] FLT FLT /R0 O I, XPEE G5 A TiE R Y8 08 50N FLT=8. HiljE s
5 HPASUE T FLT=8 /> RGeIN h i B 58 FE R, 8 s an BT s &
W, R A PR = B A AN

HE, DL EIEW AN TAER #0554 B Timer [ 4505 19 TAE B 80 o0 M1 5 B 40, 42
UTIMERx_CFG.CLK_DIV [{J4345 2%z

K% UTIMERx_FLTFLT = 0x6; UTIMERx_CFG.CLK_DIV = 0x2; W] Timer {3z 4 X RSt
BRHATT 4 5340 JWIEM NG5 T 240t 8x6 {5 Timer HIBfTHI BTSN , JRED 8x6x4 {5 R G0 £
FRIIE D o

14.3.4.8 UTIMER2_IE Timer2 i {HFERT 745

Hihk: 0x4001_421C

S E: 0x0
2 14-38 Timer2 1 {#§E %5 7725 UTIMERZ_IE
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW RW
0 0 0 0 0 0
(A=Y (LT Tt
[31:11] A H
[10] ZC_RE Timer {40285 0 Z4 DMA R H6E, & AR,
[9] CH1_RE Timer 5 1 /44K DMA 5R6RE, =M TA%
[8] CHO_RE Timer & 0 M /44K DMA 35R{6RE, =M TA%.
[7:3] AL H]
[2] ZC_IE Timer T4 0 FPIHAERE, &AL
[1] CH1_IE Timer j#jE 1 lH/HHARMWEEE, &AL
[0] CHO_IE Timer jijH 0 LB /HHZRAPIAERE, & i PR

DMA iR g, Srir kiR S fbbrd, DMA i§Ruk DMA ZH 5, |iibrdiss b DMA figiff:
H2hiEkR, Jom CPU FfFTHl. F20ERRE, MEHITERHER DMA 3R INSE X R AT
fHHE.
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14.3.49 UTIMERZ2_IF Timer2 HrWitRaifras

Huhk: 0x4001_4220

SAE: 0x0
7 14-39 Timer2 HHWR &% (4% UTIMER2_IF
15 14 13 12 11 10 9 8 7 5 4 3 2 1 0
é‘ %I %I
2 2 2
0 0
e LA 15t HH
[31:3] A
[2] ZC_IF Timer (%@t 0 HWTARE . SHESPARL, 51350
[1] CH1_IF Timer JijE 1 LA /AR MirE. SHFEAR, 51350
[0] CHO_IF Timer jijE 0 LA /i itrd. mHEFEAR, 51350
14.3.5 UTimer3 F{Ess
14.3.5.1 UTIMER3_CFG Timer3 [l & %1175
Hbfk: 0x4001_4300
S A{E: 0x0000100
% 14-40 Timer3 Jif' & % (7 4¢ UTIMER3_CFG
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
& & .
= | | o = ;5 7
z g z s g 3
S S °
RwW RW RW RW RW RW RW
0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
& Z & Z
: - N o s | E| 5|z
< = =) :. :. g g‘ = :. :.
2l E E by cal “ 5 g 2 r.x:l
RwW RW RW RW RW RW RW RW RW RW
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(AL
[31]

DLATR
EN

Wi
Timer BIEREAMRE, SATRL

[30:28]

A

[27]

CAP1_CLR_EN

% CAPY RS ERT, 152 Timer JH4dr, SARK

[26]

CAPO_CLR_EN

% CAPO ARSI FRT, 152 Timer JH4dr, SARK

[25]

ONE_TRIG

FELLHRHEUT, FLEN 4 O B, 5 1l Timer %1% IS
A, SRR RSP 1, — 1 Timer A
. HEHE.

ETON

Timer TG ITTAERERCE . BN 0.

0: Hahiafr

L SN AR, T AR 1L
ShEfFPFEId UTIMER3_EVT & {7 i TRCE -

AAH

[22:20]

CLK_DIV

Timer [MECRPIKELE, 48 RO 2 R % LRI
26LDW S4B 0, R5M

3'h0: 1 434

3'h1: 2 434

3'h2: 4 434

3'h3: 8 4}

3'h4: 16 4} 4

3'h5: 32 44

3'h6: 64 434

3'h7: 128 434

[19:16]

CLK_SRC

Timer FAR
#h0: 5 Rl

#hl: 5 RG

#h2: Timer0 33 0 SMHSHTER(
#h3: Timer0 i 1 SN ER(E 5
#'ha: Timer1 Wi 0 SMHSHTER(
#'h5: Timer1 i 1 SN ER(E5
#h6: Timer2 i 0 SMHSHTER(E
#h7: Timer2 i 1 SN ER(E 5
#h8: Timer3 i 0 SMHSHTERE
4h9: Timer3 i 1 SN ER(5
#hA: Timerd it 0 SMELRS S
4'hB: Timerd il 1 JMBIN§H (5

[15:12]

SRC1

Timer ffiERICEE 155K 0H. Bk 3'hl.

4’h0: Timer @i 0, ZH.5H GPIO (=1, Datasheet & )/ (&)
4’h1: Timer 1#jE 1, >KH.S R GPIO (2 Datasheet 2 3 L)
4'h2: AR 0 14 H
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4’h3:
4’h4:
4’h5:

FoAess 1 9%t
FoAcss 2 1%t
FoAcss 3 1ot
4'h6: LA 4 M H
4'h7: AR 5 I H
4’'h8: Timer i#jE 0 f] 1 15708

[11]

CH1_POL

Timer 858 1 £ HCRABT B AR MR, ST T RUE R %=
R P (L

[10]

CH1_MODE

Timer J#jH 1 [ TARRBGLERE, BOAEN 0.

0: Hedehist ik, 76 Timer i 1 IMEEHTEUEST 0 5§
T Timer [WEHAHIARAT (B, 10 A4 B

L fiptie 2 Timer W18 1 MAME 5 R AEMIRFAERS, it
PHHUEAEA Timer 1858 1 A (700

CH1_FE_CAP_EN

Timer jHjE 1 FNFEEHZRFAMERE. 10 fHigE; 0: X[,
Timer J#iE 1 i A (S5 %4 150 PASBAAFEE. FRELE
PEERERT LS _EFHEHAEREFH AT

CH1_RE_CAP_EN

Timer i#jE 1 _EFHEHAREAFGERE. 10 fHRE; 0: KHl.
Timer #j8 1 M AGF5 44 01 BRSPS F( . TR
PEEERERT LIS NIRRT 7

[7:4]

SRCO

Timer fiiAR5HIE 0 (55K ). ELIAN 3'h0,

4’h0: Timer 38 0, K EH I H GPIO (2, Datasheet v FHlE)
4’h1: Timer i 1, K H.NH GPIO (2}, Datasheet & v HRECE)
4'h2: R O % HY

4'h3: e 1 A% H

'hd: PR 2 A% H

4'h5: PO 3 % HY

4'h6: LU 4 % H

4'h7: P 5 I H

4’h8: Timer j#7E 0 fil 1 Ay 5k

CHO_POL

Timer 8 0 ££ U A AR MR ] ST R RUE %
LS A (L

[2]

CHO_MODE

Timer {18 0 (1§ T/FHCIERE, BOAMEY 0.
0: Hekist. Sty U, 76 Timer idid 0 HHACEHHRUEST 0 5
ST Timer LOEHHRAT (P2 AR, 10 KRR

LRI, 2 Timer I O M5 RAERIPCIIHIT, 1140
SRR Timer S 0 Lo BeAiAR 71258

[1]

CHO_FE_CAP_EN

Timer jli5 0 FFEIGHRFFERE. 1 (HRE; 02 KM
Timer #jE 0 M AfG 5 &4 1>0 BB ARIRE . FREITE
PEEERERT LIS EFHE S fERET T

[0]

CHO_RE_CAP_EN

Timer jli5 0 EFHEMRFFERE. 1 (HRE; 0: KM
Timer jjE 0 i A5 &4 0>1 Bl iR st . s
PEEERERT LIS IR S RET AT
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14.3.5.2 UTIMER3_TH Timer3 [|fRZ1F4s
Hihk: 0x4001_4304
SAE: 0x0

2% 14-41 Timer3 | ][R 25 /7%% UTIMER3_TH

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TH
RW
0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH
RW
0

& (LA TR i ]

[31:0] TH Timer TR HHALT TBE. HHACZEM 0 FFACE] TH (S FRAIE] 0 JTIG AL

14.3.53 UTIMER3_CNT Timer3 {4275}

Hihk: 0x4001_4308

S E: 0x0
% 14-42 Timer3 4% {7 % UTIMER3_CNT
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CNT
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT
RW
0
DAL (LA TR il
[31:0] CNT Timer P40 2 H T EUE. 5 EAEIT LIS S8R EdE.
TER%: 5 A\ UTIMER3_CNT 375 %5cilid SYS_.CLK_FEN JF'5 Timer H}4fi.
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14.3.5.4 UTIMER3_CMPO Timer3 ifjH 0 HoaGHlizR 2 (7o
Motk : 0x4001_430C
SAE: 0x0

2 14-43 Timer3 #3 0 A2 (722 UTIMER3_CMPO

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CMPO
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CMPO
RW
0
| (U 521
Timer it 0 TAFAEHCBCHEIT, %P HEIHRIE% T CMPO 1Y, %
R

[31:0] CMPO | imer @il 0 THELEmIRENT, & A A 0 LSS L 77

A CMPO 25 /545 o

14.3.5.5 UTIMER3_CMP1 Timer3 Jii 1 sk 25 1748

Hihk: 0x4001_4310

SA{E: 0x0
% 14-44 Timer3 Wil 1 LAGHZE% 1548 UTIMER3_CMP1
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CMP1
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CMP1
RW
0
(AES (LA FR Al
Timer #jE 1 TARAEILERART, SiHEEs i HEUESE T CMPL I, &
[31:0] CMP1 G B

Timer J8iH 1 TAEAEMPANN, R AERREE I T 2 T AU EAT
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A CMP1 % fii

14.3.5.6 UTIMER3_EVT Timer3 SMiZE{FskiF 25 (7o

Hihk: 0x4001_4314

SAfE: 0x0

15 14 13

10 9

8 7 6

2% 14-45 Timer3 MBI % B 74+ UTIMER3_EVT

5 4 3 2 1 0

EVT_SRC

RW

0

(AL (Y

[31:3]

A

5]

[2:0] EVT_SRC

Timer SNiRFPFIESE A7 (7%
fiiH]. ETON JNEit, MRyEAL Fan

, AR EREE4S UTIMER3_CFG.ETON

etk Timer THEURFF

ﬁﬁ%&%mm, Timer H &1 LR FATCEMA Timer P14

TIMERO
: TIMERO
: TIMER1
: TIMER1
: TIMER2
: TIMER2
: TIMER3
: TIMER3
: TIMER4
: TIMER4

@CO\IO\U'I-PUJNHO

N e e S
N oUW N RO

Wi 0 e
Wi 1 s
W 0 bt
W 1 A
W 0 bt
W 1 A
W 0 bt
W 1 A
W 0 bt
W 1 A

: MCPWMO TADC[0] Fr 4% =5
: MCPWMO TADC[1] FrA =5
: MCPWMO TADC[2] Fr4& 554
: MCPWMO TADC[3] Frh 514
: MCPWM1 TADC[O] Hb#5 2 14
: MCPWM1 TADC[1] Hb#5 2 14
: MCPWM1 TADC[2] Hb #5214
: MCPWM1 TADC[3] Hb#5 2 14

14.3.5.7 UTIMER3_FLT Timer3 JE#siH % 77

Mtk 0x4001_4318

S{E: 0x0
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2 14-46 Timer3 JEJ% #2425 4728 UTIMER3_FLT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLT
RW
0
(A AR 15t
[31:8] AAEA
TBTE O/1 {55 IR B0 FEER o UHEEE] 0~255.
FLT 2y O fif, AKHEE I T8
[7:0] FLT FLT A2 O B, XHIE (5 TR YRIESE R FLT=8. iia s
R R I FLT=8 A~ R b R30I B8 BERT , vt i 5o 5
WU, I TRt PRASE =4 T A2

EE, DA EVEP 30 TAER S50 B 1 Timer (4940 4505 (19 T 4F i b o 46 [ B 4, 3%
UTIMERx_CFG.CLK_DIV ({4451 R 55 o

3% UTIMERx_FLT.FLT = 0x6; UTIMERx_CFG.CLK_DIV = 0x2; ] Timer [¥i=f T b kEx R8s}
BRHEAT T 4 300 JEIE NG5 T 241 8x6 £ Timer RIS THTFIATIEN , ZRED 8x6x4 fi5 RETH i
I E D -

14.3.5.8 UTIMER3_IE Timer3 i {ER 745

Hihl: 0x4001_431C
S 0x0
2% 14-47 Timer3 W REZT f7 4% UTIMER3_IE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
§ §| §| = E' E‘
RW RW RW RW RW RW
0 0 0 0 0 0
(A=Y (LA TR |
[31:11] S
[10] ZC_RE Timer 14055 0 =5 DMA iR RE, B H AR
[9] CH1_RE Timer 5 1 /44K DMA R RE, =A%
[8] CHO_RE Timer 5 0 M /44K DMA 53R {6RE, = TA%.
[7:3] AL H]
[2] ZC_IE Timer {14# S 0 FHITERE, = HFARL
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[1] CH1_IE Timer i#jE 1 LB /AR EERE, & AR
[0] CHO_IE Timer iHjE 0 LB /AR EERE, S AR

DMA sk, SrhlrhffE S prd, DMA 3ER# DMA 2P 5, FliiRdi2si DMA fififf:
H2higkR, o CPU FfF Tl F20EBRE, MHITERAHA DMA 55RISE X R i
fHRE.

14.3.5.9 UTIMER3_IF Timer3 HWitriia f7an

Hbofk: 0x4001_4320

S E: 0x0
3% 14-48 Timer3 PR S 1725 UTIMER3_IF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
é‘ %I %I
0 0
(ALY (RN 1 i
[31:3] A
[2] ZC_IF Timer L5025 0 FlibRE. B FAR, 51750
[1] CH1_IF Timer 78 1 /iR BibRE. SHEPARL, 51350
[0] CHOIF | Timer it O FL /4R TH L. mfPARL, 5 1350
14.3.6 UTimer4 ZFE
14.3.6.1 UTIMER4_CFG Timer4 [l& & {728
Hohk: 0x4001_4400
S E: 0x00001000
%% 14-49 Timer4 it & %5 {F¢5 UTIMER4_CFG
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
& & o
z s8] E| s 2 2
m | | = = 4 )
= g z = 3 3
S 3 °

RwW RwW RwW RwW RwW

RW
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0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
z | & z | &
) s | B | 2 | & - g | 5| 5| &
S 1 g | & S| B | B
RW RW RW RW RW RW RW RW RW RW
1 0 0 0 0 0 0 0 0 0
A (144 FR WiHA
[31] EN Timer BIRERMERE, AR
[30:28] A
[27] CAP1_CLR EN | &4 CAP1 ffiZRF I, T Timer {1H4gs, mifAK
[26] CAPO_CLR_EN | &% CAPO ffiZRFFIT, T Timer {1H4gs, mifAaX
BT, HLEN N O R, 5 1 filik Tlmer RiE— NS
[25] ONE_TRIG FE b ALk, ﬁmﬁ}ﬁw% EWIRIN N 1, —> Timer i
5, BINEE.
Timer R T AUEREALE . BRIAN 0.
[24] ETON O ?rj@j e L .
1 SEREIMBRO A TR, T RS I
SRR UTIMER3_EVT Z f7 s i THCE
[23] AAL
Timer JHEEHIRACE , THEERTHEUIRE R % R
2CLKDIV 43 . BRIME R 0, ANGMAi
3'h0: 1 434
3'h1: 2 44
3'h2: 4 434
[22:20] CLK_DIV Th3: 8 4045
3'h4: 16 434
3'h5: 32 434
3'h6: 64 4345
3'h7: 128 )4
Timer B4R
4'h0: SR ARG
4'h1: SR ARG
4’h2: TimerO jHiE 0 /NS #p{E 5
[19:16] CLK_SRC 4:h3: T?mero @ﬁ ! %%BH%M%%
4’h4: Timerl jliE 0 /NS 8P {E 5
4’h5: Timerl jliE 1 /NS #pE 5
4’h6: Timer2 jHTE 0 /NS 8P {E 5
4'h7: Timer2 J#jH 1 SNTE 855
4’h8: Timer3 A 1E 0 AN =5
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4’h9: Timer3 j#iE 1 /NBHS {55
4’hA: Timer4 i#iE 0 YNEHT 555
4’hB: Timer4 8iH 1 AMNHBI 4 E 5

[15:12]

SRC1

Timer fifRGETE 1 {55801 . BN 3'h1.

4'0: Timer i 0, K[54 GPIO (2 Datasheet % 5 il &)
#h1: Timer i 1, 5 GPIO (2 Datasheet %5 &)
A'h2: LR O (14 H

#'h3: LR 114 H

Ahd: LR 2 (14 H

#'h5: LR 3 (14 H

A'h6: LLET 4 (14 H

#h7: LR S 14 H

4'h8: Timer i 0 Al 1 1575

[11]

CH1_POL

Timer Jli5 1 £ LB e AR MR, ST T a2
S A (L

CH1_MODE

Timer J#jH 1 f9 TARRBGERE, BOAEN 0.

0: eitk=te HiH 7, 7€ Timer il 1 (HEEHITEESET 0 8¢
T Timer [WEAHIRAT (BT, 10 A 4B

L fiptie 2 Timer W18 1 MAME 5 R AEMRFAERS, it
PHUEAEA Timer 1858 1 A (700

CH1_FE_CAP_EN

Timer jli5 1 T FEIRHERFAFERE. 1 {HRE; 0: KM
Timer #j8 1 MIAF5 &4 10 PRSP FNT. FREHTER
PEEERERT LIS EFHEFH M RETF 7o

CH1_RE_CAP_EN

Timer j8jE 1 _ETHEHZRFAERE. 10 fHigE; 0: X[,
Timer J#iE 1 i A A(E5 %4 0>1 PRS- F . EFRL R
PHERERT LA S NI S REFE AT o

SRCO

Timer ffjAR1CIHIE 0 /55K IH. BN 3'h0.

4’h0: Timer 8 0, K H.5F GPIO (= Datasheet M v FAEC &)
4’h1: Timer 18 1, R H.5F GPIO (=) Datasheet M v FAEC &)
4h2: HAEs 0 A% HY

#h3: [hieds 1 aY%

4hd: HAEE 2 B9 HY

4'h5: g 3 By

4'h6: L 4 Bk H

4'h7: L 5 R H

4’h8: Timer J#E 0 f1 1 Y 57Ek

[3]

CHO_POL

Timer 15 0 ££ FCHARA N AT AR RS S E R %=
e A A

[2]

CHO_MODE

Timer JH 0 (1) TAFRERHERE, BRIMEN 0.
0: LvAkizt. M7k, ¢ Timer JHIM 0 HARIHUEST 0 5
ST Timer LORHRAT (FaR AR, 10 KRR

1 AR . 24 Timer il 0 WA 5 A& EAIRELERS, K54
AHHUE AT Timer JliH 0 BSHIR A (788
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Timer i#jE 0 FFEIHHAREAF(ERE. 12 fHRE; 0: KHl.

[1] CHO_FE_CAP_EN | Timer i 0 By A\f55 44 120 BRAHHNHIARFA T FREHTER
PHERER] LA _EFH R RE TR 7
Timer i#jH 0 _EFHRHHAREAF(ERE. 12 fHRE; 0: KHl.

[0] CHO_RE_CAP_EN | Timer i 0 By A\f55 44 021 BRAHANHIARFA T TR

PEEERERT LIS N REIH S RE TR

14.3.6.2 UTIMER4_TH Timer4 | JPR7ZF{75%

Hihk: 0x4001_4404

EAfE: 0x0

% 14-50 Timer4 | ][ %7 f7¢s UTIMER4_TH

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH
RW
0
(L B4 Fx e
[31:16] RAE
150 o Timer HHCA AL THE, SPACEEAL O 1CE] TH USRI 0 JFHiT

g

14.3.6.3 UTIMER4 CNT Timer4 {1425 (752

Hihk: 0x4001_4408

EfE: 0x0

%% 14-51 Timer4 {1 %7% {7 #% UTIMER4_CNT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT
RW
0
(DAL LA FK i
[31:16] AAEH]
[15:0] CNT Timer 0 {18 LT RUE. SIRIERT LG AR HHUE.

W& B A UTIMER4_CNT gij7=Ei4518 5% SYS_.CLK_FEN # /5 Timer B4},
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14.3.6.4 UTIMER4_CMPO Timer4 ifjH 0 Ho4GHizR 2 (72
Motk : 0x4001_440C
SAE: 0x0

2 14-52 Timer4 #3 0 A2 {722 UTIMER4_CMPO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CMPO
RW
0
A (A 15t HH
[31:16] AAEH
Timer j#iE 0 TAE(ELLEEART, HitE8as it 48UESE T CMPO |, &
[15:0] CMPO EHBRR . \
Timer J#iH 0 TAEFEMACT, &M R RIS T 5
£\ CMPO 2y {745 o

14.3.6.5 UTIMER4_CMP1 Timer4 il 1 FAciziaifgas
itk 0x4001_4410
S 0x0

%% 14-53 Timer4 88 1 AR 27 {745 UTIMER4_CMP1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CMP1
0

(A} (RN Al

[31:16] AAdi
Timer JHiE 1 TAETEILEASRT, HiP8EHEUES T CMPL I}, &

[15:0] CMP1 AR

' Timer 1HiE 1 TAEFERARBIT, A AEHIR AN 1 TH AR THEUESE

A CMP1 Zi {755,

14.3.6.6 UTIMER4 EVT Timer4 AMIZifhibit (i

Mtk 0x4001_4414
SAE: 0x0
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2% 14-54 Timer4 SN E 257758 UTIMER4_EVT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EVT_SRC

RW

0

A (LA TR i
[31:3] A

Timer SN FAFIER 2T (Fin , AT (7 Zefl &5 UTIMER4_CFG.ETON

ffif. ETON AEly, RIFATFAFIER % Timer TH5F 4,

T2 E A, Timer H & R TCE ML Timer BE471HEL
: TIMERO i#ji 0 Foagsft:

: TIMERO #ji 1 Fodesft

: TIMER1 #ji 0 Fodgsft:

: TIMER1 #3 1 Fodesft

: TIMER2 i#ji 0 Fodgst

: TIMER2 #ji 1 Fodesft

: TIMER3 i#ji 0 Fodgsft:

: TIMER3 i 1 Fdest

: TIMER4 i#ji 0 Foagsft:

: TIMER4 i 1 bt

: MCPWMO TADC[0] 45 55 4

: MCPWMO TADC[1] Fb4s 554

: MCPWMO TADC[2] Fb45 55 4

: MCPWMO TADC[3] Fb4s 55 4

: MCPWM1 TADC[0] Fb45 55 4

: MCPWM1 TADC[1] Fb4s 554

: MCPWM1 TADC[2] Fb4s 55 4

: MCPWM1 TADC[3] Fb4s 554

[2:0] EVT_SRC

O© 00 NN O Ul - W N = O

S = O =Y
N O U A W N RO

14.3.6.7 UTIMER4_FLT Timer4 jEiy{za 2 fpae

Hihk: 0x4001_4418
S{E: 0x0

2 14-55Timer4 JE37 #2541 2% (72% UTIMER4_FLT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLT

RW
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& (LA TR i

[31:8] At
WIE 0/1 5 S8 ve et . BUEYEH 0~255,
FLT 24 0 I}, AXHEIESE T .

[7:0] FLT FLT /R0 O I, XPEE G5 A TiE R Y8 08 50N FLT=8. HiljE s
5 HPASUE T FLT=8 /> RGeIN h i B 58 FE R, 8 s an BT s &
W, R A PR = B A AN

HE, DL EIEW AN TAER #0554 B Timer [ 4505 19 TAE B 80 o0 M1 5 B 40, 42
UTIMERx_CFG.CLK_DIV [{J4345 2%z

K% UTIMERx_FLTFLT = 0x6; UTIMERx_CFG.CLK_DIV = 0x2; W] Timer {3z 4 X RSt
BRHATT 4 5340 JWIEM NG5 T 240t 8x6 {5 Timer HIBfTHI BTSN , JRED 8x6x4 {5 R G0 £
FRIIE D o

14.3.6.8 UTIMER4_IE Timer4 i {fFEZT 748

Hihk: 0x4001_441C

S E: 0x0
2 14-56 Timer4 1 {#§E %5 7725 UTIMER4_IE
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW RW
0 0 0 0 0 0
(A=Y (LT Tt
[31:11] A H
[10] ZC_RE Timer {40285 0 Z4 DMA R H6E, & AR,
[9] CH1_RE Timer 5 1 /44K DMA 5R6RE, =M TA%
[8] CHO_RE Timer & 0 M /44K DMA 35R{6RE, =M TA%.
[7:3] AL H]
[2] ZC_IE Timer T4 0 FPIHAERE, &AL
[1] CH1_IE Timer j#jE 1 lH/HHARMWEEE, &AL
[0] CHO_IE Timer jijH 0 LB /HHZRAPIAERE, & i PR

DMA iR g, Srir kiR S fbbrd, DMA i§Ruk DMA ZH 5, |iibrdiss b DMA figiff:
H2hiEkR, Jom CPU FfFTHl. F20ERRE, MEHITERHER DMA 3R INSE X R AT
fHHE.
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14.3.6.9 UTIMER4_IF Timer4 ri{ifra525 7o

Hohk: 0x4001_4420

SAE: 0x0
¢ 14-57 Timer4 HHWR &% (7#F UTIMER4_IF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
é‘ él %I
2 | E | 2
0 0
A& HLATR ViHA
[31:3] A
[2] ZC_IF Timer JH4asid 0 lrird. SHTAR, 51350
[1] CH1_IF Timer 8 1 WE/HiRPIRE. SHEEARL, 51350
[0] CHO_IF Timer i 0 L /iR ITiR & ®mHEFEARL, 51350
14.3.7 QEPO FfEH%
14.3.7.1 QEPO_CFG QEPO [l & Zf74e
QEPO_CFG Hiz}l: 0x4001_4500
S E: 0x0
2 14-58 QEPO il & %7 {7-%% QEPO_CFG
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EN FE_CNT_EN MODE ZNC ZPC ZLC ZEC
RW RW RW RW RW RW RW
0 0 0 0 0 0 0
e HLATR i
[31:16] A
[15] EN QEP FIELRAdiGE
[14:11] A
[10] FE_CNT_EN | CCW+SIGN/CCW+CW PiFpsi T, BEAE MR T80 (ETHE
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AT
T as ik
00: countingonT1,
. 01: countingon T1 & T2
-8l MODE | ) b bty TS i 3
10: CCW+SIGN, FF5hifiki s 5 Aot
11: CCW+CW, CCW+CW XUk (& BT Hitizt:
[7:4] At
[3] ZNC Z A5G 5 IE EMAMEILSRE . (KA TREIE R (H6E
(2] ZPC ZAGSIEHBMNIEILEE : ST/ ERERE R Ad6E
[1] ZLC ZA55HHE QEP THEETRE
[0] ZEC Z A5 70T % QEP TRl RE

2 ZEC=1 B, (] Z (55 HOBLAEN T QBP HHEOTE, 24 INC FIRDA 1RY, Z (3 3 FHE %
QEP 17, % ZPC RSy 1Y, Z {5549 LFHE QEP 1407 ZNC I ZPC LUy 1, I
Z {5 SR AINTEE QFP T, WHIR L AREHT L, QEP R I GRSk 4L

4 ZLC=1 1, M Z (5 B0 A00 THT QEP HHARIIEE, 4 ZNC FITH 1 BY, Z (5 EHEF T
T QEP I, 4 ZPC T 10, Z (50PN E QBP HA: SBH M 2 (AR TN E
QEP JHHCEEIS, ZNC Fl ZPC REFREY 1, SN — A TIHTRE. (AR TN,
N Z (IR, QEP A ST

14.3.7.2 QEPO_TH QEPO i1 IBR %5 77:5%

QEPO_TH Hihl-: 0x4001_4504

S 0x0
#< 14-59 QEPO 145 PR % ¥4+ QEPO_TH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH
RW
0
A HLATR i
[31:16] AAdi
TR TH. Zmpdasia bitg OF) 2 THEE, R B8R
[15:0] TH BOPEER R 00 gmadasing Mt () 2 0ME)S, FRXIA Fitdes
FEOTEER AR TH,

14.3.7.3 QEPO_CNT QEPO {|#{{H 2 7E5e
QEPO_CNT #}1-: 0x4001_4508
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SA{E: 0x0

%% 14-60 QEPO 1 5{E 77 {7 #% QEPO_CNT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT
RW
0
(A (LA TR Wi ]
[31:16] A
[15:0] CNT QEPO 1 %41H.

14.3.7.4 QEPO_IE QEPO hii{fifE2ifras

Hihk: 0x4001_450C

S E: 0x0
7 14-61 QEPO K (i EZF 7 #+ QEPO_IE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW RW
0 0
(A= (RN TiHA
[31:2] A
[1] OF_IE bl R RE, SHEEA R
[0] UF_IE i T RE, S ARG
14.3.7.5 QEPO_IF QEPO illikridi (7o
Hihl: 0x4001_4510
S{E: 0x0
7% 14-62 QEPO Hl iR 27 /7 #F QEPO_IF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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(&} (&}
— —
| 2
0 0

{7 B P AAFR 5
[31:2] F{di FH
1] OF IF bR AR . SHESEAERL, 5 135 0. 4IPS EGA R4
3 530 I e = L LYl s L el
[0] UF IF T H TR AR, 5 13 0o SIEEHTEGAE) 0 /Y,
B IR T R

14.3.8 QEP1 F{s

14.3.8.1 QEP1_CFG QEP1 [l & & (Fan

QEP1_CFG Hiht: 0x4001_4600

SA{E: 0x0
2 14-63 QEP1 il & 27 {7-%s QEP1_CFG
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EN FE_CNT_EN MODE ZNC ZpPC ZLC ZEC
RW RW RW RW RW RW RW
0 0 0 0 0 0 0
P RLA TR i
[31:16] A H
[15] EN QEP ML A i
[14:11] AAdi
[10] FE_CNT EN (I;C\;VTS‘I'GN/CCW%W PR, AR B T (BT
EUETHED
Tt e
00: countingonT1,
[9:8] MODE 01: countingonT1 & T2
LA BB FP RN (AR A (5 5 T H AU
10: CCW+SIGN, FF5hifiki s 5 Eui=
11: CCW+CW, CCW+CW XUk E 5t #oksi=t
[7:4] S
[3] ZNC A STHEMIEIREE : RHP/ TR EEAEE
[2] ZPC LA TR MRS m T/ R lRE
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[1] ZLC Z (55 HPIH% QEP Tl RE
[0] ZEC Z A5 51 0TIH % QEP T8l fE

4 ZEC=1 1Y, (] Z (5 SR EFT QEP TPETEE, 4 INC RN 1, Z 5500 T s
QEP #H4(3%, 4 ZPC WA 1IN, Z (55T QBP 11403, ZNC HIZPC ATLUFIT A 1, U
Z {5 5 R AT QEP HHHRE , WBREVRRIUL AL, QEP A B I RS

M ZLC=1 I, 1] 2 50 AA0R TAET QEP JHNTS, 2 INC I 10, Z (3 G Tl
% QEP FHE, 24 ZPC [T 1RY, 7 (5 5 TN QEP TR IR EEF Z (5 SR P
QEP JHEURHI, ZNC Al ZPC RL Y 1, TIIHEE —HATWHERE. SNABTHEN,
S Z(E ST, QBP HHREA SR A

14.3.82 QEP1_TH QEP1 i1 IBR7ZFfr5%

QEP1_TH Hifik: 0x4001_4604

SA{E: 0x0
% 14-64 QEP1 I 4[ IR %7 /7% QEP1_TH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH
RW
0
(DAL BLA TR i
[31:16] A
QEP T IR THo Fuflatin Lit% (#5) £ TH {H)5, FkiH LI
[15:0] TH B FHOTEER R 00 Zafas i TR Q) 2 0 E)E, FHRIFT
T S H0 s EIE) TH.

14.3.83 QEP1_CNT QEP1 {¥{tizifrss

QEP1_CNT #hF: 0x4001_4608

EAi{E: 0x0
% 14-65 QEP1 1 {125 {7:5¢ QEP1_CNT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT
RW
0
A RLAAFR 1A
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[31:16] At

[15:0] CNT QEP {14UH.

14.3.84 QEP1IE QEP1 Hili{fifE7if7 5
Hohk: 0x4001_460C
SEAfE: 0x0
7% 14-66 QEP1 W i gEZ7 /7 #F QEP1_IE

15 14 13 12 11 10 9 8 7 6 5 1 0
RW RW
0 0
A& BLAFR ViHA
[31:2] A
[1] OF_IE A RE, AR
[0] UF_IE R RE, AR
14.3.8.5 QEP1IF QEP1 FRifrdiaifrse
HuHk: 0x4001_4610
S E: 0x0
7 14-67 QEP1 iR &7 /7 aF QEPLIF
15 14 13 12 11 10 9 8 7 6 5 1 0
(ALY (RN |
[31:2] A
[1] OF_IF i TR AR m AR, 5 11 00 YIHEE T ECRRITE]
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PRI, _ETHRCRA Al i .
Nt TR BEPAR, 5 13 0 IR EGAE) 0 /Y,
N PPREE A AT i

[0] UF_IF

14.3.9 QEP2 HFHFH
14.3.9.1 QEP2_CFG QEP2 [l &% (72

QEP2_CFG Hiht: 0x4001_4700

SAfE: 0x0

%% 14-68 QEP2 [il & 77 {7 #x QEP2_CFG

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FE_CNT_EN MODE ZNC ZPC ZLC ZEC
RW RW RW RW RW RW
0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EN FE_CNT_EN MODE ZNC ZPC ZLC ZEC
RW RW RW RW RW RW RW
0 0 0 0 0 0 0
(AT DLAATR i
[31:11] A H
CCW+SIGN/CCW+CW WHFE T, BE4E MR8 (TR
[10] FE_CNT_EN e / Mt SR NI T H
B0
G A A

00: countingonT1,
01: countingon T1 & T2

[5:8] MODE AR I A St
10: CCW+SIGN, £S5 kit = itaubi=
11: CCW+CW, CCW+CW Xk i Z it #otsizt
[7:4] A
[3] ZNC Z A5 5 E AR (IR FREE S AlRE
[2] ZPC G5 IE TR, . S/ EREIRE S RE
[1] 7LC 7 (55 % QEP LA (A
[0] ZEC Z (55N HNEE QP LA A

3 ZEC=1 1, (£ Z (OB T QEP P, 24 ZNC RN 104, Z (& 50 FHEHES
QEP 1%, % ZPC T 1BY, Z (550 LTI QEP 1143, ZNC FIZPC ATLARIRG Y 1, U
Z {55 % AT QBP TS, IR MURRH 0, QEP JHALR BN e T 2R 4

M ZLC=1 i}, i Z (55 AR P24 T QEP THEUNIE %, 4 ZNC [N 1B, Z (55K FIE
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% QEP 1, % ZPC IRy 10, 2 555 TaE QEP 138 IlRAET Z (55800 T
QEP i 4R8I, ZNC il ZPC R 1, IS —HA TR, (I ARON PN,
WA 2B, QEP HHAEA S IRA I

143.9.2 QEP2.TH QEP2 %1 P2 75
QEP2_TH Hhihl: 0x4001_4704
SAAE: 0x0
7 14-69 QEP2 1145 PR % ¥4+ QEP2_TH

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH
RW
0
[DALH (R Ll
[31:16] A
QEP T4 IBR THo i BT (84) 2| TH {H)5, i Lt
[15:0] TH B FEOTEEREIE] 00 Ziftas i TR Q) 2 0 {E)E, FHRT
T S H0 s EIE) TH.

14.3.9.3 QEP2_CNT QEP2 {¥{tiaif7ss

QEP2_CNT #hif: 0x4001_4708

S E: 0x0
2 14-70 QEP2 1 50{HZ 1752 QEP2_CNT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT
RW
0
N HLAFK Vi
[31:16] AAdi
[15:0] CNT QEP {1 4UH.

143.9.4 QEP2_IE QEP2 rili{fifEai (i

Hohk: 0x4001_470C

SAfE: 0x0
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7% 14-71 QEP2 W i gEZ7 /7 #F QEP2_IE

15 14 13 12 11 10 9 8 7 6 5 1 0
RW RW
0 0
e HLAFR i W
[31:2] A
[1] OF_IE R T EE, AR
[0] UF_IE T EE, AR
14.3.9.5 QEP2IF QEP2 HilifriiZifias
Hohl: 0x4001_4710
S E: 0x0
2 14-72 QEP2 i F7 21179 QEP2_IF
15 14 13 12 11 10 9 8 7 6 5 0
e HLAFR i B
[31:2] S
] OF IF TR R . SESEAR, B 13 0o YIHHEER T EUA R A ]
B BRI, BB iR bl b
(0] UF IF TR R mHETARL, B 116 0. YIHEER T EUAE 0 1Y,
) B T T I
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14.3.10 QEP3 FHEH
14.3.10.1QEP3_CFG QEP3 flE 777t

QEP3_CFG Hiht: 0x4001_4800

SEA{E: 0x0
2 14-73 QEP3 il & 2 {7%% QEP3_CFG
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FE_CNT_EN MODE ZNC ZPC ZLC ZEC
RW RW RW RW RW RW
0 0 0 0 0 0
(VAZS BLATR ]
[31:11] AAEH
[10] FE_CNT EN ;C\;VTS‘I,GN/CCW%W PR, A NIRRT T (ETH
SV
St e iod et
00: countingonT1,
01: countingonT1 & T2
(8] MODE b A ISR B S
10: CCWHSIGN, £k s 5 iAo
11: CCW+CW, CCW+CW XUk {55 1Bk,
[7:4] A
[3] ZNC ZAE TG MRS IRAT/ TR 2 fdiRE
[2] ZPC Z A5 S IEPEGERE: P/ ERE A fAE
[1] Z1LC Z (55 HPIHE QEP T8l fE
[0] ZEC Z (550 TIH % QEP 1 8ge i fE

M ZEC=1 B, (1] Z (5 HBRAENLIET QEP HEUTES, 24 INC IR 1R, Z (3 51 TS %
QEP 17, % ZPC I 1 I, Z (519 L7HINA%: QEP 1407 ZNC A1 ZPC LUy 1, I
Z {5 % AT QBP T , AR AIRERI (L, QEP HH 4R MM G LT IRSE 4L
4 ZLC=1 I, (4 Z (5 SAEUETT QP HHEINTE, % INC Y 1IY, Z (5 SR P
F QEP (%, 4 ZPC IR 1RY, Z (55 8 VAN QBP TG SBH R 2 (7 5 HAUE TN E
QEP JELBHI, ZNC A ZPC RLIY 1, TIIFEE A TIERE. (AR THE,

A ZESER)E, QEP IHEsA S IRE L.

143.10.2QEP3_TH QEP3 %] B2 758

QEP3_TH Hhhl: 0x4001_4804
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SA{E: 0x0

7 14-74 QEP3 T4 | I % f++ QEP3_TH

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH
RW
0
e HLAFR it 1
[31:16] A
QEP 141l TH. Fufiésin Bt OF) 2 TH{EfS, Fkim bit
[15:0] TH B SEOTEE AR 00 gmfdds i) FHE O 20 &5, FHART
s S E#OH RIS TH,

14.3.10.3QEP3_CNT QEP3 1 #{H 2 1758

QEP3_CNT #hif: 0x4001_4808

SA{E: 0x0
% 14-75 QEP3 {41 {f % {77t QEP3_CNT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT
RW
0
(DAL R i)
[31:16] A
[15:0] CNT QEP 11 #U(H-

14.3.10.4QEP3_IE  QEP3 il {iifiE 25 {748

Huhk: 0x4001_480C

EAi{E: 0x0
7% 14-76 QEP3 il i GE 27 /7 #F QEP3_IE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW RW
0 0
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e HLAFR i W
[31:2] At

[1] OF_IE R T EE, AR

[0] UF_IE T IEE, AR

14.3.10.5QEP3IF QEP3 Hilkihrazif7ae

Mtk 0x4001_4810

SAE: 0x0
% 14-77 QEP3 thlbiR & 29 /75 QEP3_IF
15 14 12 10 9 8 7 6 5 4 3 2 1 0

ALE (LT T B
[31:2] A

[1] OF IF R RS BHETEAR, 5 135 00 YIMEER I EGE R

- iR P A = il i L el
(0] UF IF TR R SHECEAR 5 138 00 it AT HEUAE) 0 15,

R T Y
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15 HALL {55 4b3fgb
15.1 Z&id

SR BN 2 2 R Y Hall (5540 BIRE, LU I8 XE—4 Hall {55 Ab BBk
SCH% 3 i HALL 554 A\

X AR HALL (R85, At TRy ALEE

IEBE, HFR HALL {55 BRI

filiAR, 4 HALL B AAAALET, JEs% S BT ER e, FH4 ik

i, 4 HALL 5 SRS AN A AR A S EO R L Y, i i

15.2 LI

15.2.1 fSE3kIE

HALL {5 55KJ8F GPIO, XtF45 i HALL {55, JERATM 10 AT LMERIZAE S5 AR, i
FCE GPIO #3f7+s, HI™ Al LAESRRGH R —1~ GPIO RS A\ (5 5-Ch HALL {55

TEANE AL B 5 WUES g3 datasheet,
15.2.2 LTYER4h

HALL #E8R TARS ] 3 o 18 i B HALL_CFG.CLK_DIV & {5 , i LAUGESF R LR IRy 1/2/4/8
SPAWEN HALL A TARSCR , SEBANTT AR AZER T A

1523 [SE3%

IEWAR T ZLH TR Bk HALL 55 LB R1 .
TEWELIR IR EAS , PZIE T FLI AT O, ] eI

PR 7 H) 5 BATIEY, RIEELE 7 ARAERHY, WALAEEE 5 1 W 1, AT
s 5 4~ 0 Mgt 0, A3 H Py E—RAEP S5 R . (lid AL E HALL_CFG.FIL_75 AJ LABES /2
T ERESE — g Pary . B N PR
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LT
mmr TTPDIITTELTTTET]
TEPH stable@0 stable@1
BEWmA
g (0D TITTLOTEEITT
—_——- sable@1 sable@0

4 15-1 7/5 YEHARAE ]

5 URESAEH, RS N ASREER, anah 0 W 0, dnaesy 1 MG 1, 5 00%
AR _E— RIS R

i3 i B HALL_CFG.FIL_LEN W] DAFC B 28 “ZRISH IS SRS, MIESORME Nl EECRIE T
AN 215, JERI R EGHE AT

Tfie= Tax ™ (HALL_CFG.FIL_LEN[14:0] + 1)

{5, {E 192MHz TAESEET, M T2 5.2ns, #7720 AN 32767, BKUI o
2] 5.2nsx32768x170us.

#3757 HALL_INFO.FIL_DATA[2:0] 7] LAfi#{E 3% J5 119 HALL % 5-; HALL_INFO.RAW_DATA[2:0]
N2 HERATIFLS HALL A 55, TEUL 15.3.3 HALLX_INFO HH(E 37 f7ar (x=0,1).

15.2.4 ik
FHRAE T P Yk HALL (5522 2 (AR IR, HAZOSA —> 24 (iH8ds, 18 192MHz T
VEZR, R LA S#ZY 0.87 FPRYRT (A5 &, 1AF 5.2ns [N A3 HE5.

HALL CNT M 0 FIA1T4L, %4 HALL {55 A840LI, U0 218y HALL_CNT & {475
HALL_WIDTH 24785, W40 ZI1) HALL (=27 77%| HALL_INFO.FIL_DATA, #jH! HALL {Z5-45{f rh
7, HALL_CNT E3# M 0 JT A%

AL A A E) HALLTH 1, 4t HALL THC220 b, HHECR i 0 FFIA LA
15.2.5 o

AR Y HH S fi & T, TR RES I 22T HALL_CFG.CHG_IE f1 HALL_CFG.OV_IE, HiMFx
W77 T HALL_INFO.CHG_IF 1 HALL_INFO.OV_IF., =hl¥ikrnT LAt i) HALL_INFO.CHG_IF #1
HALL_INFO.OV_IF 5 1 %25,
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15.2.6 ¥UERE

HALL FHpEm A an R, FCLK 452 SYS_CLK FEN [TJZf& R R L RT3, HHN
PLL A4,

HALL_TH[31:0]

HALL_CFG.CLK_DIV[1:0] HALL_CFG.HALL_EN i
i i Counter
ek /1,2,4,0r 8 T 5 o» Counter overflow IRQ. LIRe,
Generation
A
Hall signal
5/7 Filter HALL_CFG.FIL_75 change
HALL_INO HALL_INO/1/2 |l nd Filter
HALL_IN1 > % - ?K 2E
N
HALL.IN2 0 I HALL_INFO.FLT_DATA
HALL_INFO.RAW_DATA *
HALL_CFG.FIL_LEN[14:0]
[ 15-2 Hall #HAE 4]
15.3 FHE4H
15.3.1  HiHb4SEE
HALLO 5 77 g 9 F b J2 0x4001_1800),
HALL1 25 s AO B ik 2 0x4001_1C00,
FAFA AR
2% 15-1HALL R 23 (7 2 bk 45
ZFR Tt AR
HALLx_CFG 0x00 HALL A i B 25 (s
HALLx_INFO 0x04 HALL #uE B 528
HALLx WIDTH 0x08 HALL %5 B HEUE Y 24T
HALLx_TH 0x0C | HALL BB 40 g TR E 2 A7 0
HALLx_CNT 0x10 HALL {15027 7 4%

15.3.2 HALLx_CFG BB EEE(x=0,1)
HALLO_CFG Hiht: 0x4001_1800
HALL1_CFG #i#ik: 0x4001_1C00
S{E: 0x0

22 15-2 HALL KEH0 B 254728 HALLx_CFG
30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

31
l( ©2020 MIBUHBERSALINATA HUE SR LRI’ 262



LKS32MC45x User Manual

SW_IE | OV_IE | CHG.IE | SW_RE OV_RE CHG_RE | HALL_EN FIL_75 CLK_DIV
RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
FIL_LEN_
RW
0
fir (LA TR Bt
[31] AAEH
(30] SW IE Pl HALL A5 5220 FR S RE , 5 T AT 20 A R 5 , INFO[ 18]
] 5 1, #F3hE HALL (55280 bl
HALL THGE i H RS eS¢ . BRIAK
[29] OV_IE 0: M
1. ffigE
HALL {55220 R REH ¢ o BRINSC A
[28] CHG_IE 0: %
1: ffige
(27] SW RE Bk HALL {55454k DMA 3EsRAERE, S PAR. ARUh)s,
B INFO[18]%5 1, % T34 HALL {7 57424k DMA 3K
HALL 1% #3 H DMA R REFF o BRIASKIA
[26] OV_RE 0: %
1: flige
HALL {55454k, DMA JEREREFF o BRIAC I
[25] CHG_RE 0: %
1: flige
HALL BOR(FREF Ko BRINK o
[24] HALL.EN | 0: 3¢4]
1: flige
[23:21] A H
7/5 PEPFFRK GELERAET IR, S KMAE—H0  BIAKHA.
[20] FIL_75 0: KA
1: ffige
[19:18] S
HALL B P34 5280 BRI 73 0
00: A4
[17:16] CLK_DIV 01: 24340
10: 4 4)4
11: 8 4}
[15] S
[14:0] FIL_LEN YW TEIE, AT X R AR B8 BE B S B 0 i JE e . SR TE
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W3R KON [14:0] + 1o

15.3.3 HALLx_INFO AHYZEEHER (x=0,1)
HohE4> 02 0x4001_1804,, 0x4001_1C04
SAME: 0x0

2% 15-3 HALL #5377 % HALLx_INFO

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SW_IF OV_IF CHG_IF
RW RW RW
0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RAW_DATA FLT_DATA
RW RO RW RO
0 0 0 0
(VAZS BLATR i
[31:19] A H
(18] SW_IF YAk HALL (552, 5 1 ik, B3E%.
[17] OV_IF HALL THGEs i A hnal, 5 1S
[16] CHG_IF HALL (552 Ffbrids, 5 11HS
[15:11] ARG, WIENO0, $352H 0
[10:8] RAW_DATA | HALL {H, HyEikss
[7:3] RGO, WEANO0, 1310
[2:0] FLT_DATA | HALL {H, JEJy4s

WHE T SW_IF HBIEZ, B TCIEMINE] SW_IF B, (HZ2 8 itk HALL {552t 2> 115 CFG_IF
B, A E{E CHG_IE 5 CFG_RE, -5 ANHA il Ml 74k HALL Hrifrsl DMA 353K R4t

15.3.4 HALLx WIDTH $EHEEESHERE(x=0,1)
Wik 502 0x4001_1808,, 0x4001_1C08
S{E: 0x0

2 15-4 HALL 55 i 50 {8 2 £72% HALLx_WIDTH

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CAP_CNT
RO
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CAP_CNT
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RO

hAcH (LATR i B
[31:24] A H
[23:0] CAP_CNT HALL 55 {1408l

15.3.5 HALLx_TH #ZiEEs IFRESFF45(x=0,1)
#7512 0x4001_180C, 0x4001_1C0C
SAE: 0x0

# 15-5 HALL A8 it &5 [ BB 74 HALLx_TH

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TH
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH
RW
0
(A LA T
[31:24] A H
[23:0] TH HALL 5 18R 1E
15.3.6 HALLX_CNT & ER(x=0,1)
Hodk 4> B2 0x4001_1810,, 0x4001_1C10
EAi{E: 0x0
2% 15-6 HALL {1402+ 775% HALLx_CNT
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CNT
RW
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT
RW
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0
(A {44 7K 1]
[31:24] A
[23:0] CNT HALL P18, 5 MEBEAEE
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16 MCPWM

16.1 HER

MCPWM ik, & — Mg ffid il FE ALK Sl s o S8 R FRER B4~ 5E 4 FH IRl ) MCPWM
Fte, DAR 1 B &% — MCPWM #itl,

—/f> MCPWM #EH b5 P4~ 16 (b it &eds , TIPSR (LURAR AL .
TR B U 1/2/4/8 PURMEIR, AR iR 4 192/96/48/24MHz, jiiE
0/1/2 [EEM AR 0, HHiE 3 FEEM AL 1.

A1 P PWM A i fie

- AT 4 (CHAMES) 58 By, G A& PWM (55
- LR PWM

- FULFF PWM

- B PWM

[F] AT L2 4 fi% -5 MCPWM [R] R ERHE R, Tl ADC BEER [F] 20 SR A, 16475 MCPWM
BB

G RPRE, HIT MM CPU R AL PR 3G T MCPWM At o MCPWM A
BTN 8 B as g S, Hirbr 4 Bk O 10, 4 Bk A AN ELECER AR T o S A A (5
FRARUE PR EIERE) , J8RA MCPWM Hi (5 52 A RIRUEIRA, DLl 4t .

X SRR A LB AR .

MCPWM Hy4/ Mt 10 SCRpA IR0 PWM REPHE R s BrF B et (1T EABS £(
A%, B BLDC Jy itz o

from MCPWM_BKIN[1:0] I0 or CMP =
0/1
/ ~
IRQ
Generation
Fail signal
shut down
MCPWM_TCLK.BASE_CNTO_EN

mcpwm [0

. MCPWM_CHOP
MCPWM_TCLK.CLK_DIV[1:0] MCPWM_THO0[14:0] CHNO Duration 10 driver 0 g MCPWM7CHON
J( ——— | Base Counter0 — -

17200 | TCK 7 (] MCPWM_CHIN

FCLK

{1 MCPWM_CH2P
T MCPWM_TH1[14:0] CHN2 Duration 10 driver 2 & MCPWM_CHZN
————~“———» Base Counter 1 +‘ -

MCPWM_TCLK.CLK_EN

- - {1 MCPWM_CH3P
CHN3 Duration 10 driver 3 -. MCPWM_CH3N
ADC trigger III

TADC[3:0]

MCPWM _TCLK.BASE_CNT1_EN

] 16-1 MCPWM Fei i E 2]
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N T AT S ERRE T, R 192MHz 1 PLL B8RSy MCPWM Ak TAER 2
16.1.1 Base Counter &bt
AR EE I TR, T EUTTIRE D) MCPWM_THO/MCPWM_TH1, 458/

t0 A% -TH FHIREESETTAL, £E €1 B2 0 50, £ €2 B 20803 TH SE e —IRHHEUEER, [812-TH,
HOFTT AR TR THEURIION (TH> 2+ 1)< 1250 A R 9T o

1E t0/t1 (A VK t0 B _bE—yk t2) 0] P24 g i ek pr, MCPWML_IETO_IF F1 MCPWM_IET1_IF 444
B

nl I 2 A AR e B MCPWM_TCLK.BASE_CNT_EN #:4] Base Counter [ 5 S5 11 .
TH |-
t0 t1 t2
-TH

4] 16-2 Base Counter t0/t1 fisfff

TEIE1T MCPWM ARy, AP — T 5 b iy Ee ] FR{E MCPWM_THOO~MCWM_TH31, 3E[X
Fi {745 MCPWM_DTHOO~MCWM_DTH31 fl'& if o FESLBRiEf it e, thrl shA e 48 te i TRRIE RN
XA fFare IXUEPCEIF I Zi (7 ay, 7 1EdS MCPWM_UPDATE 5 {74 S Fah s, Hnl LLmidfc
‘# MCPWM_SDCFG.T1_UPDATE_EN & MCPWM_SDCFG.TO_UPDATE_EN 476 [ 2 #io Fif T
Br, AU 0 & t1 %) (RIECE t0 B t1 BT A €0 t1 I ZIERE 0T A REr A s =R, AR
AT AN EBA B LPRIE TR Farfiae o RS0 & AR LURCE, RIAERIRE N > t0
Tt WZIA R EES . TR EETD, t0/t1 B2 AT P2 A0 W bW . 2 AR 30 inzk 25 F2s
HE RN L RE  TH T T, oAb

IS L E MCPWM_SDCFG #F i e BURr A ZEAE €0 mli o1 miy — & en], BB S HTIRIFR AL,
FFRECH 1~16.0 FARE RS PTICE N BT A AR €0 ft1, JELLEA . Sl iy Hie ey &
AfE L, 16 4t B
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MCPWM_TCLK.BASE_CNTx_EN IRQ
MCPWM_TCLK.CLK_DIV[1:0] MCPWM_TCLK.CLK_EN
J( l IRQ Generation Preload Registers
FCLK TCLK
1/2CLKDIV O/O Base Counter 0/1 T ( {}
@
MCPWM_THx[14:0] Update

TO o

Event Shadow Registers
Counter

MCPWM_SDCFG.T1_UPDATE_EN
MCPWM_SDCFG.TO_UPDATE_EN

MCPWM_SDCFG.UPDATE_INVT

% 16-3 MCPWM H 5L

B3 O IR 5L 1 %71 TH 257728 MCPWM_THx 1 CNT 257742 MCPWM_CNTx (x=0,1) ¥J777E
WA e, HYSORr T Rt MCPWM_UPDATE 5 AR A7 AT EEHT) HIE Bl ST
(KRB EMAEFEAMERER) « % & Fan IEAIF MCPWM TCLK I £ (Rl
MCPWM_TCLK.TCLK_EN=0 ) [y 1§ # & # 17 % ¥ . MCPWM_TCLK.BASE_CNTO_EN A
MCPWM_TCLK.BASE_CNT1_EN 4} % 42 I It 5 0 I W & 1 (9§ CNT f %0 (i fe . 4
MCPWM_TCLK.BASE_CNTO_EN=0 [}, 3 0 [ CNT ££5¢ i B o RFFEAZ (KNI PP A flRE, A
BT, BPEE 1Y ONT R, SCsE4HHIA

AN, R TR RS S SR — > MCPWM JE AR TH4, #2i0% MCPWM_THx {1 MCPWM_CNTx [H] i}
HHTe Yokt MCPWM_THx fll MCPWM_CNTx 43} 5l 8. X5 FmLL R pE 5 A M S fh &
H#OTHE, 3% MCWPM_TCLk.BASE_CNTO_EN/MCWPM_TCLk.BASE_CNT1_EN E{7, M4 BI{HAE
A3 O FIAT3E: 1 A9 CNT 1%L

SHEREHHHUpdate)

4T MCPWM_UPDATE

T HERERNGHHER
TCLKR {482 BEME SR (THX&CNTX B E1 5 B #)

TCLKEN

m| SABEBERFEER
Ll THx / CNTx

osiL BEBAEFHME

FriamcE

A

CNTH I

I CNT RIFBEHETRE
(FREMEREL) -

i BASE_CNTX_EN - B R EN )

RENLIR

SRS

THUEREM R (Start)

] 16-4 FyELA frde S-S AU e R ]
16.1.2 FAIL {554t
FAIL (55 A5, EEM TR RRER MR e, LAGRiE A i R 508 .
ZAE T A PR T BUR MRS LR A DU B SR, SEBUBRE G W PWM (% o A 4 % fail (554
A MCPWM, [l FAILO~FAIL3, 735l LK H.45 10 MCPWM_BKIN(3:0] 50065 F P AR HE s i
CMP[5:0]-1HY 4 {55

“H:rp MCPWMO f13i3% 0/1/2 {#if] CMP[1:0], MCPWMO [£Ji#fi;% 3 {#i [} CMP[5:4], MCPWM1
i35 0/1/2 f# ] CMP[3:2], MCPWM1 (il 3 {#iff] CMP[5:4].

% 16-1 MCPWM FAIL {55510

MCPWMO CHO/1/2 MCPWMO CH3 MCPWM1 CHO/1/2 MCPWM1 CH3
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FAILO FAIL1 FAIL2 FAIL3 FAILO FAIL1 FAIL2 FAIL3

MCPWMO_BKINO N

MCPWMO_BKIN1 N

MCPWMO_BKIN2 V

MCPWMO_BKIN3 N

MCPWM1_BKINO N

MCPWM1_BKIN1 N

MCPWM1_BKIN2 N

MCPWM1_BKIN3 v

CMPO V
CMP1 N
CMP2 N
CMP3 v
CMP4 N v
CMPS v N

Horft MCPWMx_FAIL012 FF#:#] CHO12 [ FAIL (=558 ¥, {figE. MCPWMx_FAIL3 fiF
4] CH3 1) FAIL f5-5-34% . Atk ffiRE.

MCPWMO_FAIL012.FAILO_SEL
|

MCPWMO_FLT.IO_FLT_CLKDIV
MCPWMO_FAIL012.FAILO_EN

| v

MCPWMO_FAIL012.FAILO_POL FILTER —L
L \_,f —0
MCPWMO_BKINO | |—————>—0 ji>—>— | L
\ AND
1 XOR FILTER
Comparator 0 t FAIL Signal
MCPWMO_FLT.CMP_FLT_CLKDIV used to shut

- down MCPWM 10
—>

MCPWMO_FLT.IO_FLT_CLKDIV

)

| XOR
MCPWMO_BKIN1 | |——> ‘ 0 AND FILTER —L
j> 1 er - I

I

MCPWMO_FAIL012 FAIL1EN yjcpyMo_FLT.CMP_FLT_CLKDIV

Comparator 1
MCPWMO_FAIL012.FAIL1_POL FILTER

MCPWMO_FAILO12.FAIL1_SEL

16-5 MCPWMO FAILO/1 1848 5 4]
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MCPWMO_FAIL3.FAIL2_SEL
|

MCPWMO_FLT.IO_FLT_CLKDIV
MCPWMO_FAIL3.FAIL2_EN i

MCPWMO_FAIL3.FAIL2_POL FILTER

_L N
DN L ] — 0
MCPWMO_BKIN2 [ |———>—0 ji>—>7 ‘ .
‘ AND
1 XOR

FILTER

Comparator 4 T

MCPWMO_FLT.CMP_FLT_CLKDIV

MCPWMO_FLT.IO_FLT_CLKDIV

l

— 0 XOR FILTER
MCPWMO_BKIN3 []—' | AND 1
> .| —0
1 r
Comparator 5

J—b— 1
MCPWMO_FAIL3.FAIL3_POL FILTER

MCPWMO_FAIL3.FAIL3 EN  n1epywMo_FLT.CMP_FLT_CLKDIV

MCPWMO_FAIL3.FAIL1_SEL

¥ 16-6 MCPWMO FAIL2/3 i R EIE

MCPWM1_FAIL012.FAILO_SEL
|

MCPWM1_FLT.IO_FLT_CLKDIV
MCPWM1_FAIL012.FAILO_EN \
MCPWM1_FAIL012.FAILO_POL FILTER —L
) L \_,f —0
— 0 | ‘
| F»— 1
AND
1 XOR FILTER

Comparator 2 T

MCPWM1_BKINO [ |———>

MCPWM1_FLT.CMP_FLT_CLKDIV

MCPWM1_FLT.IO_FLT_CLKDIV

!

XOR FILTER

AND
\ 7 L%
! \
Nains -
Comparator 3

MCPWM1_FAILO12.FAIL1_POL FILTER

MCPWM1_BKINL | ——>

?

MCPWM1_FAIL012.FAIL1_EN MCPWM1_FLT.CMP_FLT_CLKDIV

MCPWM1_FAIL012.FAIL1_SEL

16-7 MCPWM1 FAILO/1 ZiE/~ =

[A0Y
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MCPWM1_FAIL3.FAIL2_SEL
|

MCPWM1_FLT.IO_FLT_CLKDIV
MCPWM1_FAIL3.FAIL2_EN

MCPWM1_FAIL3.FAIL2_POL FILTER
[N
—0

= . L
MCPWM1_BKIN2 []—»T 0 ji>—>7
AND
% 1 XOR FILTER

Comparator 4 T FAIL Signal
MCPWM1_FLT.CMP_FLT_CLKDIV

used to shut
»DEMCPWM 10
—
MCPWM1_FLT.IO_FLT_CLKDIV

l

MCPWM1_BKIN3 [ FILTER

'—»— 0 XOR
| AND
i : -
’—> - —i1
Comparator 5
MCPWM1_FAIL3.FAIL3_POL FILTER

MCPWM1_FAIL3.FAIL3_EN

MCPWM1_FLT.CMP_FLT_CLKDIV

MCPWM1_FAIL3.FAIL1_SEL

¥ 16-8 MCPWM1 FAIL2/3 i R E I

Filter JEP AT Bl , Sk H AR Ze IS4l MCLK B9 J#5 4l FCLK[10:9], FF&eid Mg, 45—
214l g MCPWM_TCLK.CLK_DIV 55, BEAT 1/2/4/8 1553 M0 265 — 200 Hin] L3 1~16 1517045,
05 FAIL {553 [§ MCPWM_BKIN[1:0] /i i MCPWM_TCLK.I0_FLT_CLKDIV[3:0]/F 4 45 — 2% (1143451
ARG IR FAIL (55K BB R WAL &, U] MCPWM_TCLK.CMP_FLT_CLKDIV[3:0]{%
B AREL, A 16-9 FirzR o

MCPWM A fdi 4304 i O B BhdE1 T Fail (55380, W58 2R 16 DM, Bl G52
WrERZE /D 16 AR (B UEIIITED) s, A e ARG S TEREA
FRU AT, o Twewk 9 FCLK [l R4 E3 , 192MHz %} 5.2ns, MCPWM_TCLK.FLT_CLKDIV #£
R B AT BEJE MCPWM_TCLK.IO_FLT_CLKDIV & MCPWM_TCLK.CMP_FLT_CLKDIV.

T = TrcLkx(MCPWM_TCLK.CLK_DIV)x(MCPWM_TCLK.FLT_CLKDIV+1)x16
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MCPWM_FLT.IO_FLT_CLKDIV
or

MCPWM_FLT.CMP_FLT_CLKDIV

MCPWM TCLK.CLK EN MCPWM_TCLK.CLK_DIV[1:0]

FCLK TCLK MCPWM filter clock
0w 1/20KDIV T, 1/1~16

fail signal ~~><__~ | filtered fail signal
N —

/& 16-9 MCPWM Fail {5 5389 A 4l A4 il A

— H %4 FAIL 4, W% 10 % 4 5% | 45 5 MCPWM_FAIL.CHXxN_DEFAULT
MCPWM_FAIL.CHxP_DEFAULT 25 {74Sfirfs ik i B4 (8, Li MCPWM_FAIL.CHXN_DEFAULT 1
MCPWM_FAIL.CHxP_DEFAULT [{E B4 H 5 10 [, A Fi5% %] MCPWM_FAIL.FAIL_POL 2545 1t 47551
H R o HFPaEIE 0/1/2 FY B4 HESF- ) MCPWM_FAILO12 %8 | ilfiiE 3 A9He44 H -y MCPWM_FAIL3
WHE

3 B HBER ) MCPWM FAIL {55 A BG0 LUERaS 4 H BRI MR5, RET HERa 37 : OO
IEPALHE, (HRFT LI MCPWM HIEE(E ST TR EM], TraamisE W B .
FAIL {553t A\ MCPWM #iH/5, ] LUHi i B MCPWM_TCLK #1733 .

16.1.3 MCPWM KiigiRas

HALEEIH 2 HE 242 1R, DU EAMECI E T LS 2R A

1. 48R THnO=THn1, & 40T1E 0 3R4A (CH<n>P 5[4, CH<n>N JF2) , THEIX

2. W5 THnO=-TH, THn1=TH, 5 4bT1E 1IRA (CH<n>P JFj&, CH<n>N F[4]) , THIX

16.1.4 10 DRIVER ik

AHARYESLER MCPWM ()3 A7 R BCE GO0, H5 10 BRI FEF-. 10 Driver bR THEA%L
SRR T
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MCPWM_IO01.CHO_PS

—

FAIL
CHOP
0 MCPWM_I001.CHO_WM MCPWM_I001.CHO_PN_SW
— 0
—_—1
MCPWM_[001.CHO_SCTRLP 0
— {1
H — SWAP MCPWM_FAILO012.Cij6P_DEFAULT
Complemented MCPWM_I001.CHO_NS . MCPWM_I001.CHO_PP
PWM i FAIL
I L _—
- CHON . T
I MCPWM_I001.CHO_NP —°
_—

——1
MCPWM_I001.CHO_SCTRLN

— 1

MCPWM_FAIL012.CHON_DEFAULT

CHoP

Edge-aligned
PWM CHON

1
[ I

[¥] 16-10 10 Driver fBRaHamfE &l

16.1.4.1 MCPWM i T4 H -H0 % 55t

4 /> MCPWM IO Driver >R A7 AY#ZHI TR, 720 X0E (B XS ELAN 10 AYSEDXHR e
H, W4 MEXECE ), SRR

% H TH<n>0 F1 TH<n>1 #4588 <n> MCPWM 15 10 /530 RMABE, n > 0/1/2/3,

itges CNT {E]A) 31404 %] TH<n>0(R[ t3 %), X CH<n>N, Zjd3EIXFER} DTH<n>0,
F7JF CH<n>P,

LA CNT (17 F PGS THens1(H) t4 I4%1), % CHen>P, Zit3EIXAEN} DTH<n>1,
F7JF CH<n>N,

K HASZAY JE AN A TR, T EASR SRR O 72 A E
FEIXFERT PR IE CH<n>P/CH<n>N A [EIRSFTH, R & 4.
t3/t4 B2 2 AR ML AP o
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™l ———— — — — — — — — —
TH<n>1 — — — — — — — — — —
|
|
|
|
t0 t3 t1 o t2
| |
| |
| |
TH<n>0 — — |
| |
| |
-TH | |
~DTH<n>0~
gll{-[<n>_§4;—, Iﬁ
<n>_ —I , .............. ]_

K 16-11 MCPWM ff i TH<n>0 1 TH<n>1-H10 30 5552

16.1.4.2 MCPWM 7 TE 3 -Hru st S da A=t

OO FEHEIR A . SA— R, 72 t3 I %] CH<n>P T, 7£ t4 %], CH<n>P CiH. 25—
ANJEBAN, AE t3 %) CH<n>N ¥7FF, 7F t4 B1%), CH<n>N X,

t3/t4 IR = A A R T o

TH - — — — — — —

TH<n>1 - — — — — — — — — —

to t3 t1 t4 t0

TH<n>0 — —

\
\
\
|
\
\
\
-TH |
|

CH<n>_P

CH<n>_N .
W

\
\
\
\
\
\
\
\
\
\
\
\
|
\
\

& 16-12 MCPWM [ J¥ TH<n>0 F] TH<n>1-Fu{ a6 FHE R
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16.1.43 MCPWM PP -1 w55

YRR . 7E t0 %] CH<n>P/CH<n>N [HIf4TFF, 7E t3 %), CH<n>P 3[4]; 1E t4 %),
CH<n>N .

t3/t4 W 2 27 AL A R AT o
WA FFAATY, CH<n>P/CH<n>N JCii JLIXfRAF

TH
TH<n>1
\
\
\
\
t0 |3 t1 | t4 2
\ \
\ \
L \
TH<n>0 ‘ ‘
\ \
\ \
-TH | |
CH<n>_P l
CH<n>_N \ L

4] 16-13 MCPWM [ 7] Fepi et

16,144 MCPWM BI04 L

I FFHERAR . 55— EIH, 7E t0 I Z) CH<n>P 47T, 1E t3 %], CH<n>P X[, 55—
ANJEBAN, AE t0 %) CH<n>N ¥7FF, 7F t3 B1%), CH<n>N X,

t0/t3 I 2 2= A A BT o
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™|l - - - - —

TH<p>»1 - — — — — — — — — —;

t0 ‘ t3 tl t4 t0 ‘ t3 t1

TH<n>0 |

-TH

—

CH<n>_P

CH<n>_N |

\
& 16-14MCPWM 5 TH<n>0 F1 TH<n>1 j0 {50 5 HE izt

\ \

\ \

\ \

\ \

\ \

\ \

\ \

\ \

\ \ \ \
\ | \ |
\ \ \ \
\ | \ |
\ \

; T

l

\ \

16.1.4.5 MCPWM IO FEIX 4]

MCPWM 10 & XJ B J7 4275 CH<n>P/CH<n>N, a0~ & ffros i L,

24 CH<n>P & /CH<n>N MKHY, Vout ¥ = (VDD) ;

*4 CH<n>P #{[£,/CH<n>N JyEif, Vout fiHi{k (VSS) ;

24 CH<n>P Jy5;/CH<n>N JyE, Vout % i AHE, (Hi227/E VDD 2 VSS [ ;

24 CH<n>P J4{[%/CH<n>N NI, Vout fij i /A HE -

WS CH<n>P/CH<n>N [T HFRIIENL. SEIXEIEIAN, AILVARGE S VDD 2 VSS [ 57 o
VUZH MCPWM 10 H 5L X 55 B AT Ay %

X T EAMSE MCPWM 10 [ i ASEIX

XA G, MCPWM 10 TEAEX

£ 10 Driver #ERAEN CH<n>P/CH<n>N ietail], K5y, Holpk 10 Fifik, [FAIRS4 H
BRI (BERA WA AT A SRR ECE IR B SRR

MCPWM 10 b a] PO EL R T =t , R, AEIX I Hlm i R S8, dnik MCPWM itk
FCE AN FUDRFARE, SRR ORI HLR AR, AIIE P AT N R TIT

CH<n>P/CH<n>N, 7£10 ErJPAHH#,
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CH<n>_P—H

CH<n>_N—{_

Vout

()

=

& 16-15MCPWM 10 £ &
16.1.4.6 MCPWM IO #iEisE

CH<n>P/CH<n>N [ %7 LARC & A & A 38/ IRA AL, > 10 H9 A R A B AT o
CH<n>P/CH<n>N g H{ £ 10 [ {7 & i 404 ie & rT AR
16.1.4.7 MCPWM IO [ Zh{dp

YRASIEREN (Fail #54) , WA7Z%% CH<n>P/CH<n>N H B2 5 R . 5 EE B K7

H Sl B (MCPWM_FAIL.CHXN_DEFAULT #] MCPWM_FAIL.CHxP_DEFAULT #: 4|2\ FESE) o Horpi
i 0/1/2 [ HE S Ff MCPWM_FAILO12 358, 358 3 [ HE 57y MCPWM_FAIL3 % & .

> R IEW TAERE, 10 B4 &9 /S 2 2 77 %5 MCPWM_FAIL.CHXN_DEFAULT #1
MCPWM_FAIL.CHxP_DEFAULT #57E{H, MM il EsEke, MCPWM £ T/EE, ME
MCPWM_FAILMCPWM_OE (E MOE) 4 1, 10 % Hi5F52 %] MCPWM 10 3R &bz b,

> R FAIL JEECIROUET, BEPFSZRIDISE] 10 B s
> AR, &4 MCU Halt i, A ACE Sl kL MCPWM B, #eimfm s i

¥
o
LEVARFEE N 5
Y N N 0MIHEBRIANR 2B 2 KR EMCPWMEH 3fEEEEMIH ERTERS
BhLR/E wE &?;?/MV\%[EJE;AULT > (FFLEINRERGIE) > (HZE 30, EXEF) b 3% ® MCPWM_OE(MOE)=1 > I052MCPWM iB 48154

HEHFAIL(INSTEE)
HESHMIERS MOE | <Mo?§§"§§}f§§§f§a - EeE SR R BT
iR $ER(CPU Stop)

P 16-16 Fail fr4755 % 2 Hl AR 14
16.1.5 ADC Trigger Timer &3t

MCPWM 7] LA ADC #2 it % #E I P #5824 MCPWM_CNT if %% £ MCPWM_TMRO/
MCPWM_TMR1/ MCPWM_TMR2/ MCPWM_TMR3 K, 074 ERfFf, fitk ADC S%rt. Zfih k(5
SA] [E] N E) GPIO, fE T o i i B4R GPIO, 2 UWLXT #4119 datasheet, H.rAn
MCPWM_TMRO/ MCPWM_TMR1 [ 52 i 5 0, MCPWM_TMR2/ MCPWM_TMR3 ] AE4¢ (i FH I
£ 0/1, 1 16.2.33 MCPWM_TCLK.

7¢ 16-2 MCPWM £ B {E-5 F 0 v 56
t0 -th
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t1 0
tio0[0] th00
tio0[1] th01

TADC[O] tmr0

TADC [1] tmrl

TADC [2] tmr2

TADC [3] tmr3

16.1.6

MCPMW _IFO | MCPWM_EIF[5:4]#7 75 B FLATRER I T, 754 MCPWMx_IRQO FHIKF;
MCPMW_IF1 F1 MCPWM_EIF[7:6]fr B HAFRERIE LT, 774 MCPWMx_IRQ1 AT,

I 16.1.6,

16.2 Ffies

16.2.1  HHk4MED
MCPWMO il g i e g Btk 2 0x4001_3400,
MCPWM1 ik ay fEgs iy E it 2 0x4001_3800,

MCPWMO £ MCPWM1 {sEB5E 2[R, FAIL (555K RER b

FAF AR
7 16-3 MCPWM B 7851 5R
TR P8 bk |
MCPWMx_THO0 0x00 MCPWM CHO_P b1 TRRAE 27 74
MCPWMx_THO1 0x04 MCPWM CHO_N &% TR 178w
MCPWMx_TH10 0x08 MCPWM CH1_P L1 TRRAE 27 74
MCPWMx_TH11 0x0C MCPWM CH1_N L& TR 17 a%
MCPWMx_TH20 0x10 MCPWM CH2_P M| FR{E 25 17 8
MCPWMx_TH21 0x14 MCPWM CH2_N Ho4% | FR{E 25 17 58
MCPWMx_TH30 0x18 MCPWM CH3_P M4 | ] FR{E 27 17 ¢
MCPWMx_TH31 0x1C MCPWM CH3_N M4 | FR{E 25 17 8
MCPWMx_TMRO 0x20 ADC RAEER g bR 0 27 v
MCPWMx_TMR1 0x24 ADC RAEER g b IR 1 37 e
MCPWMx_TMR2 0x28 ADC SRAEER g LA IR 2 ZFfan
MCPWMx_TMR3 0x2C ADC RAFEM 8 LR TR 3 27 an
MCPWMx_THO 0x30 MCPWM B 5 0 [ FRIE 2172
MCPWMx_TH1 0x34 MCPWM B & 1 [ FRIE 2172
MCPWMx_CNTO 0x38 MCPWM B 5 0 8 2 2 17 2
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MCPWMx_CNT1 0x3C MCPWM 3t 1 e 27 7708
MCPWMx_UPDATE 0x40 MCPWM #4125 17 2%
MCPWMx_FCNT 0x44 MCPWM FAIL %] CNT {g
MCPWMx_EVTO 0x48 MCPWM Fsf3 0 AP fili
MCPWMx_EVT1 0x4C MCPWM Ff3E 1 yl\ﬁﬁﬁwj
MCPWMx_DTHO00 0x50 MCPWM CHO P {18 50 [X 55 B s i 25 {7 58
MCPWMx_DTHO1 0x54 MCPWM CHO N jii E‘%EA FEER 27
MCPWMx_DTH10 0x58 MCPWM CH1 P B 4F [X %5 i 12 ) 25 17 58
MCPWMx_DTH11 0x5C MCPWM CH1 N B8 4F [X %5 & 12 ) 25 17 58
MCPWMx_DTH20 0x60 MCPWM CH2 P iBE4F [X %5 i 12 ) 25 17 58
MCPWMx_DTH21 0x64 MCPWM CH2 N B3 4F [X 55 i 23 1] 25 17
MCPWMx_DTH30 0x68 MCPWM CH3 P iEiE AL X 05 5 126 25 A7
MCPWMx_DTH31 0x6C MCPWM CH3 N il 5L [X 57 B st 25 {758
MCPWMx_FLT 0x70 MCPWM JE 3% b 4471 23 17 o
MCPWMx_SDCFG 0x74 MCPWM #2517 2%
MCPWMx_AUEN 0x78 MCPWM [ 3 S {2 7 58
MCPWMx_TCLK 0x7C MCPWM [ 43 B2 il 7 A
MCPWMx_IEO 0x80 MCPWM 3 O Hl iz 27 17 2%
MCPWMx_IFO 0x84 MCPWM K3 0 Holbifp b for 25 1724
MCPWMx_IE1 0x88 MCPWM 3 1 chprizs il 25 (728
MCPWMx_IF1 0x8C MCPWM P4 1 lfrbraafor 29 17
MCPWMx_EIE 0x90 MCPWM 5 2 ] 25 1 2
MCPWMx_EIF 0x94 MCPWM 34 FR Wb i o 2
MCPWMx_RE 0x98 MCPWM DMA i#sR 2 ) %5 17 £
MCPWMx_PP 0x9C MCPWM 4 fi ot (i e 25 g o2
MCPWMx_1001 0xA0 MCPWM CHO CH1 10 ¥4 25 /75
MCPWMx_1023 0xA4 MCPWM CH2 CH3 10 ¥4 25 752
MCPWMx_FAIL012 0xA8 MCPWM CHO CH1 CH2 & &2l 25 17 52
MCPWMx_FAIL3 0xAC MCPWM CH3 & & {75 25 7 52
MCPWMx_PRT 0xB0 MCPWM {54712 17 2%
MCPWMx_CHMSK 0xB8 MCPWM 3838 il (o7 25 17 £
% 16-4 57 MCPWM_PRT {471 %7 17 2%

TR s ik Ui A
MCPWMx_THO 0x30 MCPWM | ] FRAE 2 {728
MCPWMx_TH1 0x34 MCPWM | ] FRAE 2 {728
MCPWMx_DTHO00 0x50 MCPWM CHO P 1B 4F [X % i 12 ) 25 17 2
MCPWMx_DTHO1 0x54 MCPWM CHO N 8548 [X % i 12 ) 25 17 o
MCPWMx_DTH10 0x58 MCPWM CH1 P 1B 4F [X % i 12 ) 25 17 o
MCPWMx_DTH11 0x5C MCPWM CH1 N B8 4F [X % i 12 ) 25 17 o
MCPWMx_DTH20 0x60 MCPWM CH2 P B 4F [X 55 i 2 1] 25 175
MCPWMx_DTH21 0x64 MCPWM CH2 N 3446 [X 57 i bt 25 17 5

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’

280




LKS32MC45x User Manual

MCPWMx_DTH30 0x68 MCPWM CH3 P 1855V [X 55 o 12 25 £
MCPWMx_DTH31 0x6C MCPWM CH3 N 1835 5E [X 5% o 12 ) 25 £
MCPWMx_FLT 0x70 MCPWM 3JE i B 4 40 A 25 (-2
MCPWMx_SDCFG 0x74 MCPWM & & 27 17 e
MCPWMx_AUEN 0x78 MCPWM H Bhfinzh (i RE 25 172
MCPWMx_TCLK 0x7C MCPWM [ 4 A28 il 7 A
MCPWMx_IEO 0x80 MCPWM B4 0 Rzl 2 (e
MCPWMx_IE1 0x88 MCPWM Hif5E 1 Rzl 2 (e
MCPWMx_EIE 0x90 MCPWM =i W5 ) 25 474
MCPWMx_RE 0x98 MCPWMDMA & 3K 5 il 27 (-
MCPWMx_PP 0x9C MCPWM b R A HE 27 (o
MCPWMx_I001 0xA0 MCPWM CHO CH1 10 ¥ 27 f7-7e
MCPWMx_1023 0xA4 MCPWM CH2 CH3 10 2 f7vs
MCPWMx_FAIL012 0xA8 MCPWM CHO CH1 CH2 45 i& ¥z 27 1775
MCPWMx_FAIL3 0xAC MCPWM CH3 45 g 23 1] 25 47 2%
MCPWMx_CHMSK 0xB8 MCPWM JHTE JE ik o 25 A7

# 16-5 (FAESY 1A fr A (1

HR i t% ik Wi
MCPWMx_TH00 0x00 MCPWM CHO_P H#% | ] FRAE 27 (75
MCPWMx_THO1 0x04 MCPWM CHO_N F#5 | ] FRAE 2 (75
MCPWMx_TH10 0x08 MCPWM CH1_P H#% | ] FRAE 27 (75
MCPWMx_TH11 0x0C MCPWM CH1_N L[ FRIE 25 e
MCPWMx_TH20 0x10 MCPWM CH2_P L1 TRRAE 27 74
MCPWMx_TH21 0x14 MCPWM CH2_N L[ FRIE 25 e
MCPWMx_TH30 0x18 MCPWM CH3_P [bA% | JRE % ek
MCPWMx_TH31 0x1C MCPWM CH3_N L[ FR1E 75 e
MCPWMx_TMRO 0x20 ADC SRAEER & LA T TIR 0 FF /e
MCPWMx_TMR1 0x24 ADC RFEERM g LT TRR 1 37
MCPWMx_TMR2 0x28 ADC RFEEM g b TR 2 7
MCPWMx_TMR3 0x2C ADC RAEER g b 1R 3 A e
MCPWMx_THO 0x30 MCPWM [N 0 [ JFR(E 2778
MCPWMx_TH1 0x34 MCPWM K3 1 [ JPR(E 2 7
MCPWMx_CNTO 0x38 MCPWM [N 0 14058 2 (778
MCPWMx_CNT1 0x3C MCPWM [ 1 140 2 (7o

XF AT AR 7 a0 MCPWM ILEFHfFdr, SAR, BARRICREF 4,
KA A AU AT o (B S AN T (7a

1B
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16.2.2 MCPWMx_THOO (x=0,1)

To 5 RAPI AT A7
HihES} RIS 0x4001_3400, 0x4001_3800
SA{E: 0x0
% 16-6 MCPWM_THOO Fii & 27 /7t
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
THOO
RW
0
(AT {747k i
[31:16] AAEH
(15:0] THOO MCPWM CHO_P EbAT JBRME, 16 ALARFSHG HIE: 0 fHRERS, A4
' TR ERS, AR NEE] MCPWM SCBRalT R4EH

16.2.3 MCPWMx_THO1 (x = 0,1)

T BRI A7 A
k4> B2 0x4001_3404, 0x4001_3804
SA{E: 0x0
2 16-7 MCPWM_THO1 Jil & %5 /758
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
THO1
RW
0
(A (s Ui
[31:16] AAdi
(15:0] THOL MCPWM CHO_N LE# [ I/RME, 16 foAFF540 Ui5 0 ffigeh), &
' AT, AR A7 AR MCPWM SLIRIZ1 T RS

16.2.4 MCPWMx_TH10 (x=0,1)

TG RAP I H A7 4

Hodk 4> B2 0x4001_3408, 0x4001_3808
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SA{E: 0x0

% 16-8 MCPWM_TH10 Jil & 25 1758

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH10
RwW
0
(DAL DL TR i
[31:16] AflH

MCPWM CH1_P AR IIRME, 16 AP 5% IR 0 fiRERT, K4

150 THlO N p— [=1=] -, SN N
] LR, AN MCPWM SChia T RS,

16.2.5 MCPWMx_TH11 (x=0,1)

TG R FF AR
Hoib 512 0x4001_340C, 0x4001_380C
EAME: 0x0

%% 16-9 MCPWM_TH11 Jil ‘& i {7 a5

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH11
RW

0

(E S T

[31:16] S

[15:0] TH11 MCPWM CH1_N FuA5 1 FRAE, 16 (G540, 24l EL 0 (HRER, &/E

' SR, A (RIS MCPWM SE1T R4

16.2.6 MCPWMx_TH20 (x=0,1)

TCE LRI T G
b4 B2 0x4001_3410, 0x4001_3810
SAAH: 0x0

7 16-10 MCPWM_TH20 il & 25 (728

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TH20

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’ 283



LKS32MC45x User Manual

RwW

rE (LA TR B
[31:16] A H

MCPWM CH2_P [b4 [ 1MRME, 16 fAFRF54; M3 0 (Hagny, K4

[15:0] THZO | sttt A o i) MCPWM SChRis 3 240

16.2.7 MCPWMx_TH21 (x=0,1)

TE R T
o4 A2 0x4001_3414, 0x4001_3814
SAE: 0x0

% 16-11 MCPWM_TH21 il & 25 {72

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH21
RwW
0
(DAL (D i ]
[31:16] A ]

MCPWM CH2_N [uAG[TRRIE, 16 fiAfF 540 SHifEE: 0 figERy, K&

15:0 TH21 - R . Pt A o s
[15:0] TR, AR (RIS MCPWM SRS RG

16.2.8 MCPWMx_TH30 (x=0,1)

TCE LRI B o
Mk HE: 0x4001_3418, 0x4001_3818
EAi{E: 0x0
% 16-12 MCPWM_TH30 i B-%7 {722
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH30
RW
0
(A= BT i
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[31:16] A

MCPWM CH3_P [b4 [ 1MME, 16 fiAFRF54; M 1 (HaEn, K4

[15:0] TH30 EHHOEE, AZEIINEE MCPWM SLhRz T RS .

16.29 MCPWMx_TH31 (x=0,1)

TOE PRAP R AT A7
Hihik 53 A2 0x4001_341C, 0x4001_381C
SA{E: 0x0
7% 16-13 MCPWM_TH31 Bl B % /7 0%
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH31
RwW
0
(DAL BLATR i
[31:16] Af
[15:0] TH31 MCPWM CH3_N LA TIRIE, 16 AARF54 HINEE 1 AEENS, %k
' SURTEERT, AP rar InaE MCPWM SLRRiafT R5EH

16.2.10 MCPWMx_TMRO (x = 0,1)

B R 571 es
b4 B2 0x4001_3420, 0x4001_3820
S HifE: Ox7FFF

%% 16-14 MCPWM_TMRO it & 77 {7

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRO
RwW
Ox7FFF
(DAL LA FK i
[31:16] AAEH]
ADC RHEER A LR TTIR 0 FF i dr, 16 M A5 H; =4
[15:0] TMRO MCPWM_CNTO=TMRO [if 4 TADC[O] ¥ {}:fili %% ADC 347 HE,
MCPWM 4= BB 5, ARH A7 & NEkE] MCPWM SLBRisfT R 4eH
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16.2.11 MCPWMx_TMR1 (x=0,1)

TE R
bk A2 0x4001_3424, 0x4001_3824
SA7{E: 0x7FFF

% 16-15 MCPWM_TMR1 Jiil & 77 77 4%

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMR1
RW
0x7FFF
A PLAFR it B
[31:16] AAd
ADC RFEEM A LTI 1 F A4, 16 A/ 78 4
[15:0] TMR1 MCPWM_CNTO=TMR1 74 TADC[1]3i {4 filt % ADC BE4TRFE,
MCPWM A BRI, ANAT A7 an NS MCPWM SEFRisd T RS H

16.2.12 MCPWMx_TMR2 (x = 0,1)

TE R 71 es
HohE4r R 0x4001_3428, 0x4001_3828
S HifE: Ox7FFF

%% 16-16 MCPWM_TMR?2 it & 77 {7 ¢

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMR2
RW
0x7FFF
(DAL LA FK i
[31:16] AAEH]
ADC RHEER A LTI 2 #FfFd, 16 M AT, 4
[15:0] TMR2 MCPWM_CNT1=TMR2 fi}//f TADC[2]= itk ADC BE(TRFE. %7
SRS IE , AP AR IN2E] MCPWM SERRIaqT R56H

16.2.13 MCPWMx_TMRS3 (x=0,1)
TCE PRAPH AT A7
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Motk 02 0x4001_342C, 0x4001_382C

S ifE: Ox7FFF

% 16-17 MCPWM_TMR3 il # % 752

15 14 13 11 10 9 8 7 6 5 4 3 2 1 0
TMR3
RW
0x7FFF
(A BLATR i B
[31:16] A A
ADC RFEEM A LTI 3 F A4, 16 AR 75 4
[15:0] TMR3 MCPWM_CNT1=TMR3 =4 TADC[3)Fif}-fil % ADC HEATRFE. &2k
BB, AR A NS MCPWM SLFRIsfT RS, .

16.2.14 MCPWMx_THO (x=0,1)

R AT A
k4> B 0x4001_3430, 0x4001_3830
S 0x0
% 16-18 MCPWM_THO Hi 0 257552
15 14 13 11 10 9 8 7 6 5 4 3 2 1 0
TH
RW
0
A= NLAAFR T
[31:15] S
MCPWM I3 0 14 TR, 15 M JCfF540, MCPWM SLfRizfT &R
[14:0] TH GRS O TR A-TH 11408 TH; ZAEEFEME, KA
%] MCPWM SLFRis T R4 H

16.2.15 MCPWMx_TH1 (x=0,1)

G ORI R 7 A

Motk 2 0x4001_3434, 0x4001_3834

EAi{E: 0x0
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% 16-19 MCPWM_TH1 3t 1 27758

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH
RW
0
& (LA TR Ui
[31:15] AAH
MCPWM 5 1 1 50as T TRRAE, 15 ALTCfF5%0, MCPWM SLPRisfT &%
[14:0] TH G EE 11 N-TH THEE) TH; AR e, RS A
# 5| MCPWM SLFRisfT 24 H . -

16.2.16 MCPWMx_CNTO (x = 0,1)

TOE PRAP R AT A7
Hidik 4312 . 0x4001_3438, 0x4001_3838
SA{E: 0x0
7 16-20 MCPWM_CNTO 7 {4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT
RwW
0
(DAL BLA TR i
[31:16] A
LA TN, B O TR N BUE(E, KBTS,
[15:0] CNT AZFAF G NE] MCPWM SLRRIafT RZEHIEL 0 CNT .
' B YR MCPWM SCBRisfT RZEHIEE 0 TR (E. SEprik
H TR -TH ~ +TH

16.2.17 MCPWMx_CNT1 (x=0,1)

TE R
Hodk 4> HilE: 0x4001_343C, 0x4001_383C
EAME: 0x0

%% 16-21 MCPWM_CNT1 % ffax

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CNT
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RwW

AT {57447k T
[31:16] Kl
A e SN, BRI 1A sEE, RAEEFFE,
[15:0] CNT IR AERR N E] MCPWM SLFRisfT R4 L 1 CNT 1,
B BEE ) MCPWM SEBRE T RGHITEE 1 @R nIE. Sebris
H T4 A-TH ~ +TH

16.2.18 MCPWMx _UPDATE (x=0,1)

TG PRI A7 2

Hihk4r )2 0x4001_3440, 0x4001_3840

EAME: 0x0
2% 16-22 MCPWM_UPDATE MCPWM -3 ¥ 25 {752
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
5| 35| 5| 5|33 |35|35|5 |35 |535]|5]|5] 35|35
c e = < 2 > =2 2 = g g S o = g g
s | s ||| & ||| |E|E|E|E|E|E|E|E
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(A INEA T
[31:16] S
F N3, MCPWM_CNT1 Z 722 i N 458 MCPWM =17 &4,
[15] CNT1 UPDATE ?Cjﬂ%ﬁ 2 ‘ AR N A2 it
1: m#; 00 Rin#k.
4N MCPWM_CNTO Z /72511 N 253 MCPWM 1547 A% H,
[14] CNTO_UPDATE ?Cjﬂ%ﬁ £ ‘ e i) s
1: n#; 00 Rhn#k.
5N MCPWM_TH1 25 7241 N 2% MCPWM 1517 &%,
(13] TH1 UPDATE ?Cjﬂ%ﬁ £ ‘ ez i) 1125
1: n#; 00 Rhn#k.
5N MCPWM_THO 25 {7221 N 285 MCPWM 51T &%,
(2] THO_UPDATE ?Cjﬂ%ﬁ £ ‘ Evez i) 1125
1: n#; 00 Rhn#k.
5N MCPWM_TMR3 2542251 N 25 %] MCPWM 1517 A%,
(1] TMR3_UPDATE ?Cjﬂ%ﬁ £ ‘ TR N A 2 1T&25H
1: n#; 00 Rhn#k.
N2 MCPWM_TMR2 Z/72%1 N 2453 MCPWM 1547 &%,
[10] TMR2_UPDATE ?Cjﬂ%ﬁ £ ‘ TR N A 2 1T&25H
1: n#k; 00 Ahn#k.
[9] TMR1_UPDATE | T3lil4/in# MCPWM_TMR1 FF {74 N 25 E] MCPWM 15771 R4 H
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1: fin#; 00 AinZk.
FE¥ % MCPWM_TMRO 7 f£45 HI N 45 5] MCPWM 1217 R4 H o
1: fin#; 00 AinZk.
FE 2 MCPWM_TH31 FF {2 a4 N 455 MCPWM 217 RS H .
1: fin#; 00 AinZk.
FE % MCPWM_TH30 5 {7 a4 N 455 MCPWM 217 RS H .
1: fin#; 00 AinZk.
FE¥ 2 MCPWM_TH21 5 {2 a4 N4 5] MCPWM 217 RS H .
1: fin#; 00 AinZk.
FE % MCPWM_TH20 5 {7 a4 N 455 MCPWM 217 RS H .
10 fin#; 00 ANinZk.
T4 n%k MCPWM_TH11 ZF {745 N 58] MCPWM 51T RS H .
1o fn#e; 00 An#k.
T4 n%k MCPWM_TH10 {7451 N 255 MCPWM 51T RS H .
1o fn#e; 00 An#k.
FBhH4n%k MCPWM_THO1 5 {7 a5 N 255 MCPWM 51T RS H .
1o fn#e; 00 An#.
T2 %k MCPWM_THOO Z5 {7 #31 N 255 MCPWM 51T RS H .
1o fin#; 00 An#.

[} MCPWM_UPDATE X}/ fir 5 1 W] LA A& 35 £ 4 (8 AL 20 35 (7 4 5 A\ B T3 fE 40
MCPWM_UPDATE 5 A 5 H 3E 2 495 1 —k, #7— ki / F-8hfih % . 5] MCPWM_UPDATE[15:14]
5 1 255 MCPWM_CNT1/MCPWM_CNTO S A 40E, (G, WA LR T2 H CNT
{Ho

GOoJoAt , BARE 1557 H'S 0 ] RESEUY 143 f-ar BHT ANl Zh o A HEREXT MCPWM_UPDATE
Flran s 0o

[8] TMRO_UPDATE

[7] TH31_UPDATE

[6] TH30_UPDATE

[5] TH21_UPDATE

[4] TH20_UPDATE

[3] TH11_UPDATE

[2] TH10_UPDATE

[1] THO1_UPDATE

[0] | THOO_UPDATE

16.2.19 MCPWMx_FCNT (x=0,1)

T BRI A7 A
kb4 A2 0x4001_3444, 0x4001_3844
SAE: 0x0
2 16-23 MCPWM_FCNT 2 /748
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FCNT
RW
0
(A (A TiHA
[31:16] AAdi
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[15:0]

FCNT

#+ MCPWM_FAIL012[15]=1 , 4 & ‘f failo/1 = {f #
MCPWM_CNTO {f, 7£#A MCPWM_FCNT; # MCPWM_FAIL3[15]=1,
2k fail2/3 FEF, 05k MCPWM_CNTO {8, 77 A MCPWM_FCNT

i %

16.2.20 MCPWMx _EVTO (x=0,1)

T PRAPH =T A7
Mtk 43 . 0x4001_3448, 0x4001_3848

EAE: 0x0

=
%2}
=
S

2 16-24 MCPWM_EVTO MCPWM i3k 0 Al fih 225 17 52

[
w

12 11

10 9

(e}
~

6

vt
K

3

8]

=

(=}

TIMER3_CMP1
TIMER3_CMPO

TIMER2_CMP1
TIMER2_CMPO
TIMER1_CMP1

TIMER1_CMPO

TIMERO_CMP1

TIMERO_CMPO
MCPWM1_TMR3
MCPWM1_TMR2
MCPWM1_TMR1
MCPWM1_TMRO

MCPWMO_TMR3

MCPWMO_TMR?2

MCPWMO0_TMR1

MCPWMO_TMRO

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N (LA FR i B
[31:16] A
[15] TIMER3_CMP1 | TIMER3 CMP1 {4t & 5 0 JF 44145
[14] TIMER3_CMPO | TIMER3 CMPO {4t & i 5 0 JF 441451
[13] TIMER2_CMP1 | TIMER2 CMP1 {4t & i 5: 0 JF 443451
[12] TIMER2_CMPO | TIMER2 CMPO {4t & i 5 0 JF4A 1%L
[11] TIMER1_CMP1 | TIMER1 CMP1 Z{f-fil % B 5L 0 FRA41141
[10] TIMER1_CMPO | TIMER1 CMPO Z{4-fii % B 5L 0 FF441141

[9]

TIMERO_CMP1

TIMERO CMP1 Z5 {4t % B 3 0 FFU4 11458

(8]

TIMERO_CMPO

TIMERO CMPO 25 {4t % B 3 0 FFU4 11458

[7]

MCPWM1_TMR3

MCPWM1 TMR3 SHA:fi & B 5 0 FRIG T4

[6]

MCPWM1_TMR2

MCPWM1 TMR2 FHAEfih & B 5 0 FRUG T4

[5]

MCPWM1_TMR1

MCPWM1 TMR1 = Hfl 5 ] 38 0 FFU5TTEL

[4]

MCPWM1_TMRO

MCPWM1 TMRO = Ffilt &2 (i 38k 0 JFURTTEL

[3]

MCPWMO_TMR3

MCPWMO TMR3 = Fflt 2 [ 3k 0 FFURTTEL

[2]

MCPWMO_TMR2

MCPWMO TMR2 = Fflt 2 (i 3k 0 FFURTTEL

[1]

MCPWMO_TMR1

MCPWMO TMR1 = Ffl 5 (] 38k 0 FFURTTEL

[0]

MCPWMO_TMRO

MCPWMO TMRO =5 P filt 5 [ 4 0 JTU5 114X

ANSEHF Timerd [ HCACER A2 MCPWM B2 O (YA A I o

16.2.21 MCPWMx_EVT1 (x = 0,1)

TG ORI 5 A7 A
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Motk 02 0x4001_344C, 0x4001_384C

SEAE: 0x0
% 16-25 MCPWM_EVT1 MCPWM 3L 1 APl 4 25 7 oe
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
= |g |z |g|z|g |z |g|g|g|E ||| ¢&g| &g ¢&
o o o o = = 5 g s s s s g g = =
S| s | £ ||| ||| E || E|2 |2 |28 ¢Z
£ = = = (= (= (= = g S S S S S s s
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P RLAFR Vi
[31:16] AAd
[15] TIMER3_.CMP1 | TIMER3 CMP1 i % [N 5 1 FFU6114L
[14] TIMER3_CMPO | TIMER3 CMPO =5 {-fiih % B3t 1 FFU41 141
[13] TIMER2_CMP1 | TIMER2 CMP1 ZH{:fi % I3 1 FFU41H4L
[12] TIMER2_CMPO | TIMER2 CMPO =5 {-fih % B3t 1 FFU41 141
[11] TIMER1_CMP1 | TIMER1 CMP1 =5 {fih % B3t 1 FFU411%¢
[10] TIMER1_CMPO | TIMER1 CMPO =5 {-fih % B3t 1 FFU41 141
[9] TIMERO_CMP1 | TIMERO CMP1 =5 {-fih % B3t 1 FFU411%¢
[8] TIMERO_CMPO | TIMERO CMPO i % I 358 1 FFU6i14L
[7] MCPWM1_TMR3 | MCPWM1 TMR3 5 ¢ % I 556 1 FF44 14T
[6] MCPWM1_TMR2 | MCPWM1 TMR2 =5 ¢ % I 55t 1 FF44 145
[5] MCPWM1_TMR1 | MCPWM1 TMR1 5 ¢ % I 55t 1 FF44 14T
[4] MCPWM1_TMRO | MCPWM1 TMRO 5 ¢ % I 55t 1 FF441H4%
[3] MCPWMO_TMR3 | MCPWMO TMR3 5 ¢ % I 55 1 FF44 14T

[2]

MCPWMO_TMR2

MCPWMO TMR2 =E ik i B 1 JHAR TR

[1]

MCPWMO_TMR1

MCPWMO TMR1 =E ik i 1 JH0RTHEK

[0]

MCPWMO_TMRO

MCPWMO TMRO =5k i 5 1 JF0R 14K

ANSEHF Timerd [ HCACER A2 MCPWM B2 1 {9 A A I o

16.2.22 MCPWMx_DTHOO (x=0,1)

GO AF 7 A

b4 B2 0x4001_3450, 0x4001_3850

EAE: 0x0

15 14

13

12

11

% 16-26 MCPWM _DTHOO0 Jitl & 7 {7 ¢

10 9

8

7

6

5

DTHOO0
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RW
0
(A= (LA TR i
[31:10] A
[9:0] DTHO00 MCPWM CHO P i@ iEAF X 55 B b 25 (2 28, 10bit TofF-E-41

16.2.23 MCPWMx _DTHO1 (x=0,1)

GRS 7

ko) 2 0x4001_3454, 0x4001_3854

EAME: 0x0
2 16-27 MCPWM_DTHO1 fifl & Z5 f74%
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DTHO1
RW
0
e PLAFR i 1
[31:10] A
[9:0] DTHO1 MCPWM CHO N J#3E BT X 55 i) 25 4728, 10bit To/5-5-41

16.2.24 MCPWMx _DTH10 (x=0,1)

S S Ay ad
Hohib 752 0x4001_3458, 0x4001_3858
EAi{E: 0x0
2 16-28 MCPWM_DTH10 il & & 1728
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DTH10
RW
0
(A= NLAAFR 15t A

[31:10] AAdi
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[9:0] DTH10 MCPWM CH1 P 38858 X 55 i 12 21 47 2%, 10bit T/ 54k

16.2.25 MCPWMx DTH11 (x=0,1)

IR fra%

ko) 2 0x4001_345C, 0x4001_385C

SAE: 0x0
2% 16-29 MCPWM_DTH11 [if & 25 {748
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DTH11
RW
0
A LA 154 B
[31:10] AAfEH
[9:0] DTH11 MCPWM CH1 N JE5E BE X 5% BEE I 29 28, 10bit L4541

16.2.26 MCPWMx_DTH20 (x=0,1)

STl e
k4> B2 0x4001_3460, 0x4001_3860
S E: 0x0
2 16-30 MCPWM_DTH20 [il & 25 1758
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DTH20
RW
0
(A (A TiHA
[31:10] AAdi
[9:0] DTH20 MCPWM CH2 P B8 AE X 5% b 270728, 10bit Jo/5-E-4

16.2.27 MCPWMx_DTH21 (x = 0,1)
5 ORI R A A d
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Motk 02 0x4001_3464, 0x4001_3864

SAE: 0x0
%% 16-31 MCPWM_DTH21 [il ‘& 27 748
15 14 13 12 11 10 9 8 7 6 5 4 3 2
DTH21
RW
0
[31:10] AAfEH
[9:0] DTH21 MCPWM CH2 N JE5E AE X 5% BE 27 28, 10bit TT/4-5-41

16.2.28 MCPWMx_DTH30 (x = 0,1)

IR FF fran

ko2 0x4001_3468, 0x4001_3868

SAi{E: 0x0
2 16-32 MCPWM_DTH30 [il & 25 1758
15 14 13 12 11 10 9 8 7 6 5 4 3 2
DTH30
RW
0
(A} (R TiHA
[31:10] A H
[9:0] DTH30 MCPWM CH3 P iB3iEAE X 5% b 2507 28, 10bit To/5-E-4

16.2.29 MCPWMx_DTH31 (x=0,1)

5 ORI A7 A
k4352 0x4001_346C, 0x4001_386C
SAfE: 0x0
¢ 16-33 MCPWM_DTH31 il & 2 (7548
15 14 13 12 11 10 9 8 7 6 5 4 3 2
DTH31
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RW
0
(A= (LA TR i
[31:10] A
[9:0] DTH31 MCPWM CH3 N i@ iEAE X 55 B i bl 2572 28, 10bit T/ 544

16.2.30 MCPWMx_FLT (x = 0,1)
GIRIPHI AT
HohkS> B2 0x4001_3470, 0x4001_3870

EAME: 0x0

% 16-34 MCPWM_FLT MCPWM & 3 It 45451 25 17 2

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CMP_FLT_CLKDIV I0_FLT_CLKDIV
RW RW
0 0
e BLATR U]
[31:16] S

F A H AR D o A A Ay, BT RGN o,
[15:8] | CMP_FLT_CLKDIV | MCPWM_FAIL[3:0]. & /AR :

ZA 40 / (CMP_FLT_CLKDIV + 1), 4705 2 1-256.

GPIO #iy A\ [ BE T BB AN A (7 4
[7:0] I0_FLT CLKDIV | MCPWM_FAIL[3:0]., iI&A01F:
ZAYhf4h / (I0_FLT_CLKDIV + 1),

, T RGP, i

DAL E 1-256.

MCPWM fifi 43005 (Bt FAIL {55 [E 23647 16 AR BER: . Ui 256 445, J8i v
4 4096 ) FCLK H40 5% & , FCLK H &AZ5 i 40, @4k 192MHz PLL B4,

16.2.31 MCPWMx_SDCFG (x=0,1)

HRRAP AT Ay
Mk HIE: 0x4001_3474, 0x4001_3874
EAi{E: 0x0
< 16-35 MCPWM_SDCFG Bt B & 158
15 14 13 12 11 10 9 8 7 6 5
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TR1_AEC

TR1_T1_UEN
TR1_TO_UEN
TR1_UP_INTV
TRO_AEC
TRO_T1_UEN
TRO_TO_UEN
TRO_UP_INTV

z
z
2
2
2
z
2
z

0 0 0 0 0 0 0 0
(A} (RN TiHH
[31:15] AL H
OB R M 2 & B 3 iF Bk MCPWMLEIF[7:6] Jf & f{u
[14] TR1_AEC MCPWM_FAIL3.MOE, x& MCPWM i 3 /ZE4iH o

1: flRE A Sl FIEERI0AE; 00 KM H sl s ERIIRE -

[13] TR1_T1_UEN | IR 1t GIF) FFEPdRE. 1: fHi5E; 0, K.

[12] TR1_TO_UEN | IEE1t0 (Rp) FFsgrligE. 1: fligE; 0, K.

L 1 BT RIRG . — HLt0 1 t1 R & A4k %H TR1_UP_INTV+1 1§
4 MCPWM & % H 3 fih & MCPWM_TH1, TH30, TH31
[11:8] TR1_UP_INTV | MCPWM_TMR % /£ #% fin %k ) MCPWM iz 4T R &M A1E . #
TR1_T1_UEN H1TR1_TO_UEN 5%, KASfilik t2AmE, HEE

FEhflA nak.
[7] ARfEH

BoH S 2 A B 31 i Br MCPWMLEIF[S:4] Jf & fu
[6] TRO_AEC MCPWM_FAILO12.MOE, i/ MCPWM i 0/1/2 {554t .

1: fiAE H ShABRiis PR IIRE; 0: SCH] B ShMbis BrIIRE -
[5] TRO_T1_UEN | I 0tl GF) SfFRFrfliae. 1: {ERE; 0, KMl

[4] TRO_TO_UEN | 3 0t0 (i2r) SHAFEHriRE. 1: (fgg; 0, KMl

5L 0 BrialfE. — E. t0 1 t1 FF & B kEA] TRO_UP_INTV+1 fH
s MCPWM Z%: [ 8% MCPWM_THO, MCPWM_THO0~TH21 ]
[3:0] TRO_UP_INTV | MCPWM_TMR % 77 %% i1 #; ) MCPWM 5 /T R & M. #
TRO_T1_UEN F1TRO_TO_UEN #52¢ 1A, M Asfilk s mEk, HEE
FEhfi & m#.

16.2.32 MCPWMx_AUEN (x = 0,1)

5 R PR B A
Mk HIE: 0x4001_3478, 0x4001_3878
SEAfE: 0x0
% 16-36 MCPWM_AUEN MCPWM [ 2 8 3 {8 fiE 25 1732
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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2| 2| % % gl gl gl gl 2| 2| 2I 2I 2I 2I 2I 2
el |l e|eg|e|e|z2|e|s|s|2|¢g|¢z:|z¢s
s | s | & || |&E|2|&|E|E|E|E|E|E|E|E
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(VACS BLATR ]
[31:16] A
[15] CNT1_AUPDATE | MCPWM_CNT1 [ Zhfin#kfiige. 1: mzk; 0: AnZk.
[14] CNTO_AUPDATE | MCPWM_CNTO H#ifn#kfdiae. 1: hzk; 0: Ahnik.
[13] TH1_AUPDATE | MCPWM_TH1 Haglhn#fdige. 1: fn#k; 0: Ahnzke
[12] THO_AUPDATE | MCPWM_THO H 3l ffiaE. 1: ngk; 0: Ahnd.
[11] TMR3_AUPDATE | MCPWM_TMR3 Haliingkffife. 1: hn#k; 0: Ahn#.
[10] TMR2_AUPDATE | MCPWM_TMR2 Haliingkffife. 1: hn#k; 0: Ahn#.
[9] TMR1_AUPDATE | MCPWM_TMR1 Halingkffife. 1: hn#k; 0: Ahn#.
[8] TMRO_AUPDATE | MCPWM_TMRO Haliingkffife. 1: hndk; 0: Ahn#.
[7] TH31_AUPDATE | MCPWM_TH31 Hahli#fEfE. 1: hnzk; 0 Ahn#e.
[6] TH30_AUPDATE | MCPWM_TH30 Hzhfin#(fife. 1: m#k; 0: AhnZk.
[5] TH21 AUPDATE | MCPWM_TH21 HZ0NZ{HRE. 1: hn#k; 0: Ahnzk.
[4] TH20_AUPDATE | MCPWM_TH20 Hahhn#fhigE. 1: Mz 0: Az
[3] TH11_AUPDATE | MCPWM_TH11 Hain# ke, 1: fn#k; 0: Ahnzk.
[2] TH10_AUPDATE | MCPWM_TH10 HahN#igE. 1: hn#; 0: ANhnzke
[1] THO1_AUPDATE | MCPWM_THO1 Hahn#kfigE. 1: hn#; 0: ANhnzk.
[0] THOO_AUPDATE | MCPWM_THO0 Hshin#kftgt. 1: Mn#; 0: ANk
16.2.33 MCPWMx_TCLK (x = 0,1)
G RA A A7 4
Hudk4 312 0x4001_347C, 0x4001_387C
S{E: 0x0
¢ 16-37 MCPWM_TCLK Ji & 25 {758
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
z |z | 2| &
UI UI :I :‘ 2 E d d
= | 5| 2|2 " |°
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
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(VA= (DR i
[31:10] At
[9] EVT_CNT1_EN | A3 1 AhERAb AL i HE
[8] EVT_CNTO_EN | A3 0 ShEBf & i HE
[7] BASE_CNT1_EN | MCPWM [EE 1 PR K. 10 fHiFE; 0: K,
[6] BASE_CNTO_EN | MCPWM (5t 0 TR k. 10 fiFE; 0: K,
[5] TMR3_TB TMR3 [ EE RS, O: 3 0, 1T:f5E 1
[4] TMR2_TB TMR2 [ EE RS, O:13E 0, 1T:f5E 1
[3] A
[2] CLK_EN MCPWM TAERSEMERE. 1: {ERE; 0: K.
MCPWM ARSI 25 £ 7405 o
0: REHT4H
[1:0] CLK_DIV 1: RGeH 82
2: RGeS 4/4
3: RGiM5H/8

JUFA e MCPWM_TCLK.CLK_EN, A RESEME 1A fran il MCEENY Fafram/a, [F
Jt 5 MCPWM_TCLK.BASE_CNTO/1_EN R LGRS O FIfS3E 1 [R2PIFARTHE . a2k THO A1 TH1 %
EONMHEE, A 0 MRS 1 52 mA.

YA AN MCPWM JFI4 T80, 75560 % BASE_CNTx_EN 24 0, EVT_CNTx_EN 4 1, [d]
55 MCPWM_EVTx JEFE Gl MR A IR A5l A SifF & 42, BASE_CNTx_EN 2 iREFHE 1.

16.2.34 MCPWMx _IEO (x=0,1)

R H A AL A
Wik HE: 0x4001_3480, 0x4001_3880
S E: 0x0
2 16-38 MCPWM_IEO MCPWM i+ 3: 0 FHlr 34 274528
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
= = = = = £ = = = = = = =
RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0
(ALY (RN 1 i
[31:15] S
MCPWM_TH/MCPWM_THO00~MCPWM_TH31/MCPWM_TMRO~MCPWM_T
[14] UP_IE MR3 S35 47 d BT AR TR R
1, fHigE; 0, K,
[13] TMR3_IE | MCPWM SLfrizfT R4 Eas iy iH40E S T MCPWM_TMR3 i fiiReE .
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1, fifg; 0, XK.
SEPRIBIT RS BRI & _ BB RE
[12] TMR2_IE MCPWAM %BTI\Q(T? ST BRI THEUE ST MCPWM_TMR2 Al i fE
1, fiifg; 0, KM
SEPRIB T RE BRI & _ A RE
[11] TMRL_IE MCPWAM %BTI\Q(T? SRR 19 THEUESE T MCPWM_TMR1 Al AE
1, fiifg; 0, KM
SEPRIZIT RS BRI & _ BB RE
[10] TMRO_IE MCPWAM %BTI\Q(T? ST R 19 THEUE ST MCPWM_TMRO Al i AE
1, fiifg; 0, KM
MCPWM 3L friafT R4 it eas A9 THEUESS T MCPWM_TH31 Pl {ERE.
[9] TH31_IE N -
1, fiifg; 0, KM
MCPWM 3L friafT R4t it &eas 1Y THEUESSE T MCPWM_TH30 rRiiRERE.
8] TH30_IE N -
1, fiifg; 0, XMl
MCPWM SLfRiafT R it At i HHEUESET MCPWM_TH21 il R{ERE .
[7] TH21_IE . -
1, fiigg; 0, XK.
MCPWM SLfRiafT R it 2 Y HHEUESET MCPWM_TH20 iR {HRE .
[6] TH20_IE . !
1, fiigg; 0, K.
MCPWM SLfRiafT R it 2 Y HHEUESET MCPWM_TH11 il R{ERE .
[5] TH11_IE . -
1, fiigg; 0, KM
MCPWM SLfRiafT R it 2t i HHEUESET MCPWM_TH10 iR {HRE .
[4] TH10_IE . -
1, fiigg; 0, K.
MCPWM =LBriafT R i Y HHUE ST MCPWM_THOT i fEfE -
[3] THO1_IE . -
1, fiigg; 0, KM
MCPWM SERRIsfT ARG HH G A THEUE ST MCPWM_THOO IR (4 e
[2] THOO_IE . -
1, fiigg; 0, KM
[1] e |8 FF, EES I THEUERE 0 IR AERE.
) 1, fiigg; 0, KM
[0] tog | O, HEGEHHITHEARIE] MCPWM TH FREfiR e
- 1, fiigg; 0, KMo

16.2.35 MCPWMx_IFO (x=0,1)

TCE R A o

Motk 52 0x4001_3484, 0x4001_3884

S{{E: 0x0
%% 16-39 MCPWM_IFO MCPWM I+ 3 0 Hhlrbr it 25 (72
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
f-__'- f-__'- L_“- L_“- <5 <5 <5 |3 <3} <3}
=] | | | | i = i = i I =) =]
= Y g = 2 3 S = S g S | =
= g g 2 2 = = £ & & & = e
RW1C RW1C RW1C RW1C RW1C RW1C RW1C RW1C RW1C RW1C RW1C RW1C RW1C
0 0 0 0 0 0 0 0 0 0 0 0 0
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(DAL (LATR 1
[31:15] AAH
3 0 HHr
[14] UP [F MCPWM_THO/MCPWM_THOO~MCPWM_TH21/MCPWM_TMR %% {7 4% &
B 8 MCPWM Lzt T 241 FRIBR {4
1, &4 0, ®kE. 5 1iEZ.
[13] TMR3 IF MCPWM SLPrizfT 2GRS THEUESE T MCPWM_TMR3 HHFrii it
B 1, &4; 0, WkE. 5 1iEZ.
[12] TMR2 IF MCPWM SLPrinfT R TGRS THEUESE T MCPWM_TMR2 HrErii it
B 1, K45 0, ®kE. 5 1iEZ.
[11] TMR1 IF MCPWM =LBrizfT 2GRS THEUESE T MCPWM_TMR1 Hrlrii it
B 1, K45 0, kA 5 1EER.
[10] TMRO IF MCPWM SEFrizf T R G s i EUESE T MCPWM_TMRO R4
) 1, K45 0, ®kE. 5 1iEZ.
[9] TH31 IF MCPWM 3LRizfT RGP T THEUESE T MCPWM_TH31 Hri {4
) 1, K45 0, ®EkE. 5 1iEZ.
(8] TH30 IF MCPWM SLFrizfT RGeS T UESF T MCPWM_TH30 HHR (.
) 1, K45 0, ®kE. 5 1iEZ.
7] TH21 IF MCPWM 3LRizfT RGP T THEUESE T MCPWM_TH21 Hi {4}
) 1, K45 0, ®EE. 5 1iEZ.
[6] TH20 IF MCPWM SLFrizfT RGBS T MCPWM_TH20 HHR (.
] 1, K&4; 0, WL 5 1iEZ.
[5] TH11 [F MCPWM SLFrizfT KRG AR T EUESE T MCPWM_TH11 HHR (.
) 1, K&4; 0, WL 5 1iEZ.
[4] TH10 IF MCPWM SLBRizfT R THEAR Y THEUESF T MCPWM_TH10 Hrfrili={f.
) 1, &4; 0, ®EE. 51EZ.
3] THOL IF MCPWM SLBrizfT R4 THEE Y THEUESF T MCPWM_THO1 Hbirili=f{f.
) 1, &4; 0, ®EE. 51HEZ.
2] THOO IF MCPWM SLFRizfT R4 THEER Y THEUESF T MCPWM_THOO Hirii= (.
) 1, &4; 0, ®EE. 51HEZ.
] oy qp |t MCPWM_CNTO [ O FEfis i
B 1, K4E; 0, ®EE. 51HEZ.
[0] T0 IF t0 Ff4:, MCPWM_CNTO [f]%] MCPWM_TH rhk s i
B 1, &4; 0, ®EE. 51HEZ.

16.2.36 MCPWMx_IE1 (x=0,1)

5 ORI A7 A
k452 0x4001_3488, 0x4001_3888
S{{E: 0x0
2 16-40 MCPWM_IE1 MCPWM ] 5 1 R 23 1725
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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UP_IE
TMR3_IE
TMR2_IE

z
z

(=]
(=]

TH31_IE
TH30_IE
T1_IE
TO_IE

z
z

[}
(=]

A& (LA TR o
[31:15] AAHH
MCPWM_TH/MCPWM_THO0~MCPWM_TH31/MCPWM_TMRO~MCPWM_T
[14] | UPIE | MR3 S5 {7RRH0HTE] MCPWM SERFIZTTARZEM T HIRAE AE
1, ffifg; 0, KMl
[13] TMR3 IE MCPWM SLFRia T RGP T AR 1 T EUESE T MCPWM_TMR3 HHlkiJfti 5 .
} 1, ffifg; 0, KMl
[12] TMR2 IE MCPWM SLFRia T RGP AU 1 T EUESE T MCPWM_TMR2 HHIkijifti 5 .
} 1, ffifg; 0, KMl
[11] TMRL IE MCPWM SLFRia T R T AU 1T EUESE T MCPWM_TMR1 HHbiJfti 5 .
} 1, ffifg; 0, KMl
[10] ™ro g | MEEWM LhriafT RGP R R THEUESET MCPWM_TMRO i 6.
j 1, ffigE; 0, KMl
[9] TH31 IE MCPWM SLFrizfT R4 AR T EUE S T MCPWM_TH31 HRIJE(HRE .
] 1, ffifg; 0, KMl
(8] T30 g | VICPWM SKRRatT S AL AL E Sy T MCPWM TH30 rhiri (.
] 1, ffigE; 0, KMl
7] THot g | MCPWM SERRafT REEHP it B AR T MCPWM_TH21 R (e
] 1, ffigg; 0, KMl
[6] TH20 IE MCPWM SLFrizfT R Eas HY T HEUESE T MCPWM_TH20 HHIErJE{HRE.
] 1, ffigE; 0, KMl
[5] TH11 [E MCPWM 3LBRizfT KRG THEE I THEUESE T MCPWM_TH11 HJEAERE
] 1, ffifg; 0, KMl
[4] TH10 IE MCPWM SLFrizfT R HEE I T EUESE T MCPWM_TH10 HR (i RE .
) 1, ffigE; 0, KMl
[3] THO1 IE MCPWM SLFrizfT R Aas T 4UE S T MCPWM_THO1 HHI{HRE .
) 1, ffigE; 0, KMl
2] THOO IE MCPWM SLFrizfT R T 8UE S T MCPWM_THOO R {HRE .
) 1, ffigE; 0, KMl
[1] T1 IE t1 i, TSR EUE RIS 0 kT dRE.
) 1, ffigE; 0, KMl
[0] T0 IE t0 Fi, TR UE R ] MCPWM_TH HhjEfdifE .
) 1, ffigE; 0, KMl
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16.2.37 MCPWMx_IF1 (x=0,1)

TG RIP I H A7 4

Hidik 43812 0x4001_348C, 0x4001_388C

SAHE: 0x0
2 16-41 MCPWM_IF1 MCPWM K% 1 hllibr i 25 7728
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW1C RW1C RW1C RW1C RW1C RWIC RWIC
0 0 0 0 0 o 0
(DA, AT i
[31:15] AAdH
A3 1 BB
[14] P IF MCPWM_TH1/MCPWM_TH30~MCPWM_TH31/MCPWM_TMR % % {7 %2 9
B HrE] MCPWM SLFRisfT R G0 B¢
1, k&5 0, WEE. 51HEE.
[13] TMR3 IF MCPWM 5LBRizfT R4 8 191 EUESE T MCPWM_TMR3 Al it
B 1, k&5 0, WEE. 51HEE.
[12] TMR2 [F MCPWM 5LBrizfT RG89 T HEUESE T MCPWM_TMR2 kit
B 1, k45 0, WEE. 51HEE.
[11:10] At
[9] TH31 IF MCPWM SLFrizfT KRG H AR T BUE S T MCPWM_TH31 HRIJ (4.
B 1, k&5 0, WEE. 51HEE.
8] TH30 IF MCPWM SLBRizfT R4 THEE Y THEUESF T MCPWM_TH30 Hfrili=i{f.
B 1, K45 0, kA 5 1EER.
[7:2] AAFH
[1] T1 IF T1 =, MCPWM_CNT1 [T 0 rhiiE=EfE .
B 1, k45 0, %kt 5 1IHEZ.
[0] T0 IF TO Fiff-, MCPWM_CNT1 [y i14{E[H1%] MCPWM_TH Rt
B 1, k45 0, %Ek%E. 5 1HEE.

16.2.38 MCPWMx_EIE (x=0,1)

GO AF 7 A

otk 502 0x4001_3490, 0x4001_3890

SEAAE:
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2% 16-42 MCPWM_EIE il & 25 758

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW
0 0 0 0
e (LA TR i W
[31:8] A
[7] FAIL3_IE FAIL3 it fligE. 1, fligE; 0, K.
[6] FAIL2_IE FAIL2 i fligE. 1, fliRE; 0, K.
[5] FAIL1_IE FAIL1 i fligE. 1, fliRE; 0, KMo
[4] FAILO_IE FAILO it figE. 1, fiRE; 0, K.
[3:0] A
16.2.39 MCPWMx_RE (x = 0,1)
G IRAP A7 2
HuhE4> 0 0x4001_3498, 0x4001_3898
S 0x0
2 16-43 MCPWM_RE it i 25 7. 2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| 8|8 | 8| gl 2] ¢
| E g |E|E|F|E|E
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
(A (RS i
[31:8] S
[7] TR1_T1_RE | % 1 T1 $ifF DMA ifR{fifE. 1: flifE; 0: &M
[6] TR1TO_RE | Ff3E 1 TO 254 DMA &R HRE. 1: {fifg; 0: K.
[5] TRO_T1_RE | I3 0 T1 254 DMA &R {HRE. 1: {fifg; 0: K.
[4] TRO_TO_RE | I3 0 TO 25 DMA &R {HRE. 1: {fifg; 0: K.
[3] TMR3_RE MCPWM if%#efirt TMR3, DMA i&sR{fifg. 1: flgE; 0: K.
[2] TMR2_RE MCPWM i14i#sfirt TMR2, DMA ifsR{fifiE. 1: fHigE; 0: K.
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[1] TMR1_RE MCPWM {1-%# it TMR1, DMA ifsRfdifE. 1: fdfE; 0: 5%,
[0] TMRO_RE MCPWM {1-%# i TMRO, DMA ifsRAdifE. 1: fdfE; 0: 5%,
16.2.40 MCPWMx_EIF (x = 0,1)
TE RPN
Huhk4» 30 2 0x4001_3494, 0x4001_3894
SA{E: 0x0
3 16-44 MCPWM_EIF Jil & 25 (754
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW1C RW1C RW1C RW1C
0 0 0 0
(A fr 44 FR Al
[31:8] A
[7] FAIL3_IF FAIL3 Rl fF. 1, K45 0, WEkE. 5 1EE.
[6] FAIL2_IF FAIL2 rRlriEE R 1, R4 0, WEE. 5 1EE.
[5] FAIL1_IF FAIL1 fRlriEE R 1, R4 0, WEAE. 5 1EE.
[4] FAILO_IF FAILO Rl fF. 1, R4 0, WEE. 5 1EE.
[3:0] AL H]
16.2.41 MCPWMx_PP (x=0,1)
G RA A AT 4
Huhk4» 502 0x4001_349C, 0x4001_389C
S{E: 0x0
2 16-45 MCPWM_PP [ii & 75 1745
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| g|zg| 8
RW RW RW RW
0 0 0 0
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(e (LA4FR Bt
[31:4] A H
[3] I03_PPE | 103 #f#fiizt(difie
[2] 102_PPE | 102 #f it 51
[1] I01_PPE | 101 #fE#fiiztdifie
[0] I00_PPE | 100 #E#Mi =l AR5

51, flifg; 50, KM
51, flifg; 50, KM
51, flifg; 50, KM
51, flifg; 50, K.

TF | o | T | =
‘HU ‘HU ‘HU ‘HU

A RS o MR TAERAORETTAR . IR, R R s
5, JTRADX T AR

16.2.42 MCPWMx_ 1001 (x=0,1)

GRS A

ko502 0x4001_34A0, 0x4001_38A0

EAME: 0x0
7 16-46 MCPWM_IOO01 il 'E 75 (748
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
= | 5| 3 = | 5| 3

2 = £ £ €| 2|8 | & | & 2 = £ gl 2| & |5
2 | = 2 2 | E|E|E|=|¢g]| & 2 > | E| 2| | £
= T = = =} =} ) 5 £ Z z =} =} =}
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B RLAAFR 15t A
[31:16] A H

[15] CH1_.WM CH1 TAEMEAERE. 10 W=, 00 ERMER

CH1 (1§ P 1 N jE s Bkt . B Pl 5 55 o M N sk,
[14] CH1 PN SW ") PH TE e Bk Bl VR ERER =P TE

N ARG S5 N PaliER . 10 AEH; 0: T,
[13] CH1_SCTRLP |34 CH1_PS=1 K}, %t %] CH1 P iliEf41{E.
[12] CH1_SCTRLN | 4 CH1_NS=1 i, #iti%| CH1 N #3191

[11] CH1_PS CH1P 3B, 1: 3£H CHI_SCTRLP; 0: MCPWM N ¥Bil4raer=2E.,
[10] CH1_NS CH1N 3B, 1: 3£H CH1_SCTRLN; 0: MCPWM [N #Bi 4t =4

[9] CH1_PP | CH1PfRitikft. 1: CHLP (Z2HUZERH; 0: cmMaﬂEa%utljo
(8] CH1_NP CHIN #PfEi%s¥. 1: CHIN (F 50Ut ; 0: CHIN (F5 1E % it
[7] CHO_WM CHO TARRERE. 10 B, 00 FAMSI

(6] CHO_PN_SW CHO £ P 1 N J8 i i ) ELAse o B POlEF 55 a M N i

N EERE &AM P Em . 10 AHH; 0 Hik,
[5] CHO_SCTRLP | *4 CHO_PS =1 [, #iHi%| CHO P BB AL .
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[4] CHO_SCTRLN | 4 CHO_NS =1 [}, #jHi%| CHO N i i f(H.

3] CHO_PS ;;0 lfl;}?o 1: 3¢[ CHO_SCTRLP; 0: MCPWM 7z T &4 it

2] CHONS ;;0 l\fl;}? 1: 3k CHO_SCTRLN; 0: MCPWM SZFii5fT &%t

[1] CHOPP | CHOP # ks, 1: CHOP (S HUdith; 0: CHOP {55 iEHitho
CHON ks, 1: CHON {554t ; 0: CHON {55 IEH it o

[0] cHoNp | TRPEVEFEIRBEMEIESCH, 0 CHO N GEREMUmL, RNIER T8

BT, Mz /AR CHO N (2B Hi -

16.2.43 MCPWMx_I023 (x = 0,1)

BRI TR
Hukk 43 B 0x4001_34A4, 0x4001_38A4
EAME: 0x0
% 16-47 MCPWM_1023 il & 25 175
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
2 z % g gl 2| & ¢ S z EEE g €12 8|8
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(A= NLAAFR 15i B
[31:16] A H
[15] CH3_WM CH3 TAREMERE. 1: Edge #ix(; 0: HAMI.
CH3 [y P #1 N il P N i
(14] CH3_ PN SW A9 P A N B S B ke J P B S HdE M yEL Th R
N HENE S RGN PilE R H. 10 AHH; 0: Hift,
[13] CH3_SCTRLP | 24 CH3_PS =1}, #jHi%] CH3 P ili&1{H.
[12] CH3_SCTRLN | 4 CH3_NS =1 i, %1% CH3 N i 191 .
CH3 P 1: CH3_SCTRLP; 0: MCPWM G5
[11] CH3_PS @z““j{ﬁ PE| SLhrizfT ARGt
CH3N 3JH. 1: 3K [ CH3.SCTRLN; 0: MCPWM SCfrinfT A%t
10 CH3_NS
[10] - T
[9] CH3_PP CH3P Wi, 1: CH3P (S SHUZM; 0: CH3P (ZEEH M,
[8] CH3_NP CH3 N #ihise%, 1: CH3N [Z 2B M ; 0: CH3N (ZE-[E& .
[7] CH2_WM CH2 TAEREAERE. 1: Edge Bizt; 0: EAMEA.
CH2PNE‘1 B3, Bl P #iEE 55 N 18 ,
(6] CH2_ PN SW 1 iDDE TE T H B . Rl POEIE S 5 55 TE T H
HENE SR PiEERH. 1. AHH; 0: Hit,
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[5] CH2_SCTRLP | 24 CH2_PS =1, #Hi%] CH2 P i@iE({H.

[4] CH2_SCTRLN | 4 CH2_NS=1 i, #iHi%] CH2 N i@ HI(H.

3] CH2_PS CH2 Pj%{}? 1: 3¢9 CH2_SCTRLP; 0: MCPWM 3RS T &% it
Ko

2] CH2NS CH2 le%{}? 1: 3k CH2_SCTRLN; 0: MCPWM LFRisfT &% it
By o

[1] CH20_PP | CH2P k. 1: CH2P {55 HUZHit; 0: CH2P {55 xRkt
CH2Z N M PEikff. 1: CHZN 55 B4t ; 0: CH2ZN (55 IEH it

[0] cHz Np | TRUEUEFEIRBEMEIESCH, 0 CHO N G, RNIER T8
EAH, NIALHJEH CHO N (BRBUHIH .

16.2.44 MCPWMx FAIL012 (x=0,1)

ORI AT
Hidik 5372 0x4001_34A8, 0x4001_38A8

EAfE: 0x0

2 16-48 MCPWM_FAIL012 Jit &2 {7 48

10 9 8 7 6 5 4 3 2 1 0

FAIL_OCAP

CH2N_DEFAULT

CH2P_DEFAULT
CH1IN_DEFAULT

HALT_PRT
FAIL1_EN
FAILO_EN

CH1P_DEFAULT

CHON_DEFAULT
CHOP_DEFAULT
MCPWM_OE
FAIL1_POL
FAILO_POL
FAIL1_SEL
FAILO_SEL

z
z
z

z
z
z
z
z

RW RW RW RW RW RW

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(A RLATR Wi
[31:16] S
W %k fail0/1 i, i 5% MCPWM_CNTO 1§ ,
[15] FAIL, OCAP Yok 4 failo/1 FH AR, 0 H, f£FA
MCPWM_FCNT
[14] S
[13] CH2N_DEFAULT | CH2 N iHi&ERIAHE
[12] CH2P_DEFAULT | CH2 P i BRI
[11] CHIN_DEFAULT | CH1 N jiliE%RINE
[10] CH1P_DEFAULT | CH1 P i BRI
[9] CHON_DEFAULT | CHO N jij SR IAE

(8]

CHOP_DEFAULT

CHO P iiEBIAE. 2%/ FAIL S:fFa MOE 0 0 i, HifiE
for HhBCA B SF o BRA B P R % MCPWMLIOO01 Al
MCPWM_I023 {j BITO. BIT1. BIT8. BIT9. BIT6. BIT14 i&
ESCHAMR EE R 0, B hEER .
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MCU Bt HALT AR, MCPWM #ip tH{HERE -

7] HALLPRT ) 1 s 0 sl MCPWM il .
MOE #:7] MCPWM CHO/CH1/CH2 P 1 N % Hi{H .
1: % MCPWM P4 [ IE (55
(6] MOE 0: #H CHxN_DEFAULT #] CHXP_DEFAULT BRiME, ILERMEA
SN /B R T o
MCPWM_EIFFAIL1_IF fil MCPWM_EIEFAILO_IF {T3%—{/ 35 1 %
fil & MOE A2 j% 0, i H BRIAE
[5] FAIL1_EN FAIL1 g A fdifE. 1: fHAE; 0: S50,
[4] FAILO_EN FAILO ¥y A fdifE. 1: fHAE; 0: S5,
(3] FAILL POL FAIL1 A% . 1 BB mA , (55 M AR
- 0: {FoWMEEFmA, (F5mAs NaRH
(2] FAILO POL FAILO #lPEied% . 1: BB , (55 M AR
- 0: {FoWMEEFmA, (F5mAs NaRH
[1] FAIL1_SEL FAIL1 >RyFEsE. 1: HbAds; 0: SkH GPIO.
[0] FAILO_SEL FAILO SJFIERE. 1: [L#eEs; 0: >k H GPIO,

X$F MCPWMO, FAILO {55500 Hos 0 5 MCPWMO_BKINO; FAILT {55 R0 LA 1 5k
MCPWMO_BKIN1,

X$F MCPWM1, FAILO {55500 Hud 2 5 MCPWM1_BKINO; FAILT {55 R Y00 LA 3 5k
MCPWM1_BKIN1,

FAILO/1 {55 T TA/EF A3 0 /9 MCPWM jifijiE 0/1/2.

16.2.45 MCPWMx _FAIL3 (x=0,1)

GIRIPHI AT 7

kb2 0x4001_34AC, 0x4001_38AC

S 0x0

%% 16-49 MCPWM_FAIL3 [i & %7 {74+

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
-9 E E o | |
= Z -4 — —
g I - T " = < T T IO
dl & R E = = = 2 ; Cé) ;
= & & = G5 G5 = = = =
jas) jas)
o (&}
RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0
(ALY BL TR i
[31:16] AL H]
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[15] FAIL, 1CAP % fail2/3 M, 30 % MCPWML.CNT1 {H, # A

MCPWM_FCNT
[14:10] A H

CH3 PidiEAINE . Y44 E FAIL Fi{fa MOE 24 0 I, HIEE
iy H B . BOA T A3 MCPWMLIO23 ) BITO.

91 | CHSPDEFAULT | b . BITS. BIT9. BIT6. BIT14 j@AcHARMR S KB,
EEEHEER H

[8] CH3N_DEFAULT | CH3 N j@iEEkiME
MCU A HALT 7S, MCPWM i iR .

7] HALLPRE ) 1 i 00 sl MCPWM gl .
MOE #:7] MCPWM CH3 P #1 N % H{H.
1: #ith MCPWM /L[ IEHE5

6] MOE 0: %+ CH3N_DEFAULT #1 CH3P_DEFAULT 2RiME, ILERMEA
SN /B R A o
MCPWM_EIF.FAIL2_IF 1 MCPWM_EIFFAIL3_IF (£ —/ 48 1 4%
fii 4 MOE A2 % 0, i HiBRAE

[5] FAIL3_EN FAIL3 i \fdifE. 1: fdifiE; 0: KMo

[4] FAIL2_EN FAIL2 i A flifiE. 1: {fifiE; 0: XK.

(3] FAIL3 POL FAIL3 PRI o 10 (55U , 55 M A AR

- 0: [FoWMEEFEA, [FoMAR R
(2] FAIL2 POL FAIL2 A PEIEEE o 10 (55 ARMEEUA , (55 M A AR
- 0: [FoWMEEFHA, FoMARNERH
[1] FAIL3_SEL FAIL3 SRyFESE. 1: HhAds; 0: SkHE GPIO
[0] FAIL2_SEL FAIL2 SRFESE. 1: HhAEs; 0: SkHE GPIO

XFF MCPWMO, FAIL2 {55550 Hdr 4 5 MCPWMO_BKINZ 5 FAIL3 {55 5R 0N LA 5 5k
MCPWMO_BKIN3,

X§F MCPWM1, FAIL2 {55550 EEficas 4 5 MCPWM1_BKIN2; FAIL3 {5 53RIFON LR G 5 8L
MCPWM1_BKIN3,

MCPWM_FAIL 1] DA R B S o e ek, B8 MCPWM 191554 H . 1818 0/1/2 1 2=
AW~ FAILO 1 FAILL, j#iE 3 19SS FeRA W FAIL2 f1 FAIL3. 434 FAIL (5534 2 M5k
PRk, e HH sl MCPWM_BKIN,

FAIL2/3 (%5 HF TAEFHE 1 1 MCPWM i 3.

FAIL (14 A (55 0] LAE B8, B AR 55— 245345 f MCPWM_TCLK.CLK_DIV Zi {74
WB o 55 L 25 56 HY B 8 9% I 804345 Y MCPWM_TCLK.CMP_FLT_CLKDIV # & ; {55 KK
MCPWM_BKIN 138 5 i #4345 Ff MCPWM_TCLK.IO_FLT_CLKDIV % .

B JE IE RS 2% FAIL 553607 16 MEH A phAIIES, R E S AUER I 16 385 A
WA eI IR e Ao RIIETE B8 BE=IB T A A+ 16,

H2AR ST LA FAIL 5540
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16.2.46 MCPWMx _PRT (x=0,1)

To 5 IRAP 7 A7
Huhk435 . 0x4001_34B0, 0x4001_38B0
SAE: 0x0
% 16-50 MCPWM_PRT 277 42
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRT
RW
0
AZ) HLAFR i 1
[31:16] AAEH
[15:0] PRT 5 N\ OxDEAD, fi#[x MCPWM Fifzas 540, 5AHLE(H, MCPWM %f
' AN A AT (A HEA 0,

16.2.47 MCPWMx_CHMSK (x=0,1)

ORI A
HohkS> 52 0x4001_34B8, 0x4001_38B8

2% 16-51 MCPWM_CHMSK i Fi i 21 4775

15 14 13 12 11 10 9 8 7 6

v
iS

w

N
=
o

CH2P_FAIL_EN
CH2N_FAIL_EN
CH1P_FAIL_EN
CH1N_FAIL_EN
CHOP_FAIL_EN
CHON_FAIL_EN

5 3 44k il
[31:6] A
[5] CH2P_FAIL_EN | CH2_P FAIL S {FiEi Sl fifE, =A%, BIITE
(4] CH2N_FAIL_EN | CH2_N FAIL @Bl RE, mAaRL, BOATTE
(3] CH1P_FAIL_.EN | CH1_P FAIL SHE{F@iE bl RE, SAR, BRIATE
2] CHIN_FAIL EN | CHI_N FAIL R FEAE, Sa%, Bl
[1] CHOP_FAIL_EN | CHO_P FAIL /@Bt fiRE, SAR, BT
C G RE, 10 & ; i
[0] CHON_FAIL_EN “HO‘N FflL% ﬁ\@@ﬁm@ﬁb’ Lo Jelk FAIL gﬁaﬁf ?HO_N@
T P O BRIE, 0 & ZE FAIL FifFi, CHON J#jE HI AN
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SZECIR, Ay MCPWM PR BRIAJT IS FAIL 5C AL
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17 UART
17.1 H¥ER

1 S A gy (Universal Asynchrounous Receiver/Transmitter) , 7 FR/E UART, 22—
FhS DU R A A o

UART - SURHIEANT:
o  XFFAWTIAE
o XFFRZEITIAR
o 3¢F¥ 8/9 FLEURENL
o /2431
o SCRRET/ME/ ORI
o A 1 FWRKIEGAF
o A 1 FHMGRAT
o %FF LIN izt break character i %
o LA RIMTAGIN

o  HHi—F £ A Multi-drop Slave/Master f5i={;
17.2 THREVLEA

1721 K&

UART 38— 7 W AR X, HARZ M XA EAENS, UART KAk XAy EHa s A\ R AT
BArE A7, il UART_TXD ¥ A0k Hi 25 H B UART Kk e XA, UART gz H gt T

SEMINEUE, FERIEZ R XS, R, P AT EME AR G XN T — e AR
T, X, AESEUR, UART REINEGX A7 BT A% .

TEMEIEIG, SR RIS R
1% SYS_CLK_FEN. UART_CLK_EN = 1 J-j2 UART 4
% UART_CTRL.BYTE_LEN, 1§ 8/9bit ¥l 15K i
1% H UART_CTRL.CK_EN, #E#EEA 5 AR 7k

B

%% UART_CTRL.CK_TYPE, et fii & e id 2 (i s
IEQ® o sivoossn nwxnranmrmu 313
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P+% UART_CTRL.BIT_ORDER, ##% % 1%+ LSB first i/ 2 MSB first
%% UART_CTRL.STOP_LEN, %42 |1 Hri |2 4 1bit/2bit

WnEE{E ] DMA a4, %% UART_RE. TX_BUF_EMPTY_RE=1, H[] TX buffer z35ftfili% DMA
Moz PrEEEE) UART; Wil e il p g 770, % & UART_IE. TX_BUF_EMPTY_IE=1

USR] DMA #ia i #) UART ik, 772k DMA gEfTHH M35

URAE PG B2 UART ik, 75 228t UART_BUFF 5 A%, Al LAlA: UART JH45
i3 UART_TXD S [ A6 2040 o

BCEME

" FFRE g ¥ G EHIATCK_EN/ W EEATIR WERELE
‘ LR E ’—>< SYS_CLK_FEN.UART CLK_EN=1 }»‘&E;ﬁ&g.sws;m& ok TYPE PRI ORDER M {:STOP LEN

o

DMA#ER,

RE _
‘UARTJE.TX,BUF,EMPTVJEA }»‘ RERFR DMARIFIR k
HHRIIET

2
i~ i5 ‘1@)\&’-}%1&5&%& }—b{ i&iiuARzjoiﬁD&‘ii‘
2
’ o HIBENRREHE EHRHH
/ . BT TX:B.L.{EEEMPTY TX_DONE

DMA

DMARS,

N B I I e —
‘ uART_|ETX_é§u§_EMPTY_\E=1 }» o U)ﬁ;&T%BUFF T
K 17-1 UART & ikimAemIie ALl
17.2.2 £

UART fffi— 5 g X, o8l P iBEis, =4 maliohilr, Jhssalis] s
TR B P X, P AR UART Blse i b — 0l Se Ut 7w A, A Zerh X2
B NB R 55 o BRSSP R FH v ot UART_RX 55 BE T I R R F RS RO B 5
5, B IR TP RS R R

17.2.3 UART W=t
UART {55 WA B AR A T
(F 5N
UGS (1 bit Start bit: 1 bit Zero)
BT (data word, 8bits or 9bits, LSB first or MSB first)
{5 1 Hes (1/2 bit Stop bit: 1/2bit Ones)

KR 1K B AT LA UART_CTRL.BYTE_LEN j#££74%4%, 8bit (VART_CTRL.BYTE_LEN=0)x{;
9bit (UART_CTRL.BYTE_LEN=1), #2iftb4sh 1bit &2, TX (G540, 45 1k LRsia TX (5 5-4h

o

52 1E Pe R4 B i UART_CTRL.
TS E R, Y E RS AL (UART_CTR.CK_EN=1), WIGAr o8 Hrds a7 1 1 fe s bit, B
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MSB, It 8bit Za 7 15 5L PR 7bit Zifa+1bit #5075, 9Ibit HyfE 717 5LknE 8bit ZffE+1bit 1245
?o

8bit data byte length, 1 stop bit, Isb first Next data frame

ldle startbit ( Bito X Bitl Bitz X Bit3 Bit4 A Bits X Bite ) Bit7/P ) Stopbit idle | Startbit
Bit7/Parity bit according to UART_CTRL.CK_EN

9bit data byte length, 1 stop bit, Isb first Next data frame

Idle Startbit ( Bit0 )\  Bitl Bitz ¥ Bit3 X B4 ) BitS Bit6 A Bit7 ) Bit8/P ) Stopbit | Startbit |

Bit8/Parity bit according to UART_CTRL.CK_EN

9bit data byte length, 2 stop bit, Isb first Next data frame

Idle startbit { Bito X Bitl Bitz f  Bit3 Bitd X BitS Bit6 X Bit7 f Bits/P Stop bit Start bit |

Bit8/Parity bit according to UART_CTRL.CK_EN

8bit data byte length, 1 stop bit, msb first, no parity bit Next data frame
Idle startbit ( Bit7 X Bit6 Bit5 X Bit4 Bit3 Btz X Bitl )Y Bit0 ) Stopbit Idle | Startbit
9bit data byte length, 1 stop bit, Isb first, no parity bit Next data frame

ldle sartbit ( Bitg X Bit7 X Bite X Bit5s ) Bit4 Bit3 ¥ Bit2 BitL X Bit0 ) Stopbit | Startbit |

Bit8/Parity bit according to UART_CTRL.CK_EN

8bit data byte length, 1 stop bit, msb first, 1 parity bit Next data frame

Idle startbit ( Bit6 X Bit5 Bi4 B3 X Bz ) Bitl Bit0 f P Stop bit Idle | Startbit

9bit data byte length, 1 stop bit, Isb first, 1 parity bit Next data frame

Idle startbit ( Bit7 X Bit6 ) Bit5 Bit4 ¥ B3 X Btz ) Bitl Bito ) P ) Stopbit | Startbit |

Bit8/Parity bit according to UART_CTRL.CK_EN

[ 17-2 UART ik
17.24 PISEEE
UART % ANIEICA R EISh, PRl IR AL B o
P45 =UART Kb 5/ (256*DIVH+DIVL+1)
A LA SYS_CLK_DIV2 % UART HHL 4344 74045,
UART #ibf i = 2240 12 it/ (1+SYS_CLK _DIV2)

% 17-1 UART P4 it B o ]

UART J % SYS_CLK_DIV2 UART_DIVH UART_DIVL
600 0x0007 0x9C 0x3F
1200 0x0003 0x9C 0x3F
2400 0x0001 0x9C 0x3F
4800 0x0000 0x9C 0x3F
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9600 0x0000 0x4E Ox1F
19200 0x0000 0x27 0xO0F
38400 0x0000 0x13 0x87
43000 0x0000 0x11 0x71
56000 0x0000 0x0D 0x65
57600 0x0000 0x0D 0x05
115200 0x0000 0x06 0x83

HE, E—EE, HE REOTREAME—,
HE, R, SRR RE—,
17.2.5 WRIROE#(TX/RX )

UART #5iesz F5 Tx b5 Rx Ui [ HAfeo 8D Tx X7 GPIO Fi & Wi A{ERE, Rx XM GPIO
Bo & ki RE, RIATSCEL Tx 5 Rx G A E 4. MR, GPIO 25 “IZhRE{IiEsE 4 UART, UART A
B ETCTHAEN

HEAN, ISR EAE ] —~ GPIO [FIRHFEDh Tx Ml Rx, 5 205 10 0 A& AR A B i, XA Rx 8l
Tx, HIAfSEBLER 0 T2 A .

17.2.6 ZHIER

Z LR il S — NS E N T4 master, BAAE TR slave, FREH
UARTmM_TXD 3 [13ERE 2 A ik 41 UARTs_RXD 3], K451 UARTs_TXD -5 i&E #2311 1541
UARTm_RXD ¥ [ 1o W 17-3 fion, H—DF & 3 ks (B4 51028 0x51,0x52,0%53) [
HBAEDL

— UART_RXD

Slave 0x51
UART_TXD
UART_TXD UART_RXD

Master Slave 0x52
UART_RXD <—C}£3: UART_TXD

| UART_RXD

Slave 0x53

UART_TXD

/4 17-3 UART ZHLil il 046 41

N T WA SCAL A 50, A% ALK 2 A0 UART $0HE, T 205 R %48 S EA

M R . ZE2 UM R, LA 8bit ikt # ik, M) UART ADR. M4

7 UART_CTRLMD_EN=1 5, JF/ei AL siist, “EHUICAEE MD_EN, Thl. MpLE 2

H 9bit A &5, RPiXE UART_CTRL.BYTE_LEN=1. 4% %%y MSB(BIT8) M 1 i, ik 8

(2 (BIT7:BITOY R4 A ML, EIHAEST; 4 % 06417 MSB(BIT8) 0 if, {IE 8 fi
(BIT7:BITO) 2 LN KA RE MHLETHLHE, BIBRST.
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firE MALEE 2] MSB(BIT8)=1 [2%da 517, HIIr{k 8 {(BIT7:BITO) M1kt 25 H M
UART_ADR FCE{EM S A0ARARSE, W R SRR A Za UL, AN MBLEEARREIRE, 2
W BT AT JE S AL A H AR « 2 ML BRI MSB(BIT8)=1 [ %54fa v 17 HLAIL 8 {2(BIT7:BITO) Mkt
5 H © /) UART_ADR Bc B {5 S5 R, Hon e AALgEdk v, B W Bk . APl &
UART_CTRL.MD_EN=1 J}/F Z s T s, SZ I ATRERRES . AR FALA %1% MSB=1 1
Wbk, ERAOEEIETTT, WATA WP T B0RES, A afiE i Eds.

E 2 PR b, R & 0 1% B UART_CTRLMD_EN=1, M % & ¥ Z X H
UART_CTRL.MD_EN=1. WIRTCTFTHALENE, ML A LA E UART_CTRLMD_EN=1, Jj{fi %k
PERHRCEAR A TH5E, I IR A8 2 BRI I A R P A 4R SR

fE 2 HLIE AT, IR #3807 UART_CTRL.MD_EN=1, Uitk 55 JC 18 72 A5 i 7
UART_ADR, UART_IFERX_DONE_IF FRilit g r; AnRHEADLED, RIS AL T B, Rl
TR A RdE, UART_IERX_DONELIF {5 EN . ANRMIEICEL, SHa0E T35 Ao R B 7 17
i, MiZ# ) UART_IERX_DONE_IF AR BN 1, R MR — M EudE 717

A TR A0 RT 22 5 ) 1bit ZARAL, T2 HLE TR L0 obit FHE . K2 HlE RS s M A
YFIYG AL, fEi% & UART_CTRL.MD_EN=1 [}, i%/7i% & UART_CTRL.CK_EN=1. £#l. MHL¥TFHEIE
‘% UART_CTRL.BYTE_LEN=1 {i [§ 9bit #5:;, Jfi% & UART_CTRL.MD_EN, Z#Liliif 37 +F MSB first,
[l UART_CTRL.BIT_ORDER=1,

HLEE - i B AR ZSHL(MD_EN=1)

fERAT g ik g
sfttPayloads5
UART_ADR

Bit8=1 Bit 8=0

> Fil R RS R B

b 5
FEULEI9-bituAR TS IREECPUIE SR

Rt b1kt
MSB (Bit 8) +£1#k (Bit7:0) >

StttPayloads
UART_ADR

AR o BRI

prchld iy N BB LFTREH
RSN GERS RSN BRE
(Selected) (Silent)
QFEERE
BUBRER | o ) BHBERER
(i RX_DONE_IF) (Al X RX_DONE_IF)

1 17-4 ML 9-bit UART Huhik-mitid pRARZSHLAL FEFRE

Wl 17-5 fir, Figegfekis FEHE 0x03, (EUI A Miss bk ard, Bl 3 S48y
AN 0x030 LA AR 17 0x151, Mt Ox51 gloder. (A2 5L Bof ik EdE, M
e EAEREHIE T 0x153, JIRAE 0x53 Bk, EBaiEsiAik 3 M EHE 7T 0x03,0x53,0x04,
IR 0x53 Mo 2 R A A A M 77 0x152, 2 JE Ak Bl 717 0x07, ikt 4 0x52
L
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Data to Nobody Select slave 0x53 0x53 to 0x53 Select slave 0x52
Master sends 0x003 ) 0x151 ) 0x153 ) 0x003 ) 0x053 ) 0x004 X 0x152 ) 0x007
Select slave 0x51 0x03 to 0x53 0x04 to 0x53 0x07 to 0x52
Slave 0x51 status
Mute Normal Mute

Slave 0x51 receives nothing

Slave 0x52 status

Mute Normal
Slave 0x52 receives 0x07 0x007
0x07 to 0x52
Slave 0x53 status
Mute Normal Mute
Slave 0x53 receives 0x03,0x53,0x04 0x003 >< 0x053 >< 0x004

I 17-5 UART Z AL iR Bl

17.2.7 I

] LLdit 14 % UART_CTRL.CK_EN=1 RHREAZIG L. [ ARHE 154 % UART_CTRL.BYTE_LEN
N[E, UART [)iiids A 4 Fiddt.

% 17-2 UART Mifg =

BYTE_LEN | CK_EN UART frame
0 0 | StartBit | 8bit data | StopBit |
0 1 | StartBit | 7bit data | Parity | StopBit |
1 0 | StartBit | 9bit data | StopBit |
1 1 | StartBit | 8bit data | Parity | StopBit |
17.3 FfFas
17.3.1  Hght4ER

UARTO, UART1 F1UART2 SZIi5E4HH[H
UARTO izl 0x4001_2000.
UART1 F:Hihl 0x4001_2400.
UART2 EEbhl 0x4001_2800,

7¢ 17-3 UART ik fich) 56
K f s ol i
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UARTx_CTRL 0x00 UART #5425 (728

UARTx_DIVH 0x04 UART J 5 2 00 B i 1 2
UARTx_DIVL 0x08 UART J 5 5 0 B (I 2
UARTx_BUFF 0x0C UART i Bt 25 78
UARTx_ADR 0x10 485 Tl DD 25 f7
UARTx_STT 0x14 UART RS 271725

UARTX_RE 0x18 UART DMA 53R (i fE 25 1728
UARTx_IE 0x1C UART Fg i AE 25 f7 52
UARTx_IF 0x20 UART Fiiih s 27 f7 22
UARTx_10C 0x24 UART 10 #: 4§

17.3.2 UARTx_CTRL UARTx #4I|%F5E (x=0,1,2)

kb4 0x4001_2000, 0x4001_2400, 0x4001_2800

2 1H:0x0
2= 17-4 UART 424247 2% UARTx_CTRL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
S eg|g| 5| < 2|¢8]|¢
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
(A= (R il
[31:8] A
W, ERINMEHN 0.
DUPLEX
7] v 04T, 1M
LIN fiXfdige, BIMEHN 0.
6 LIN_EN o
Le] ) 0: kM5 11/
fdifiE Multi-drop, BRIA{E A 0.
5 MD_EN o
"] i} 0: kM5 11/
BT, BRAMEN 0,
4 CK_EN o
i - 0:5%0H]; 1R
AHERIEACE, BIMEA 0.
3 CK_TYPE : :
B3] - 0E ik (EVEN) ; 1: %% (ODD)
(2] BIT ORDER m Ak e, BOAEHN 0,
- 0:LSB; 1:MSB
(1] STOP LEN eI RKERCE, BRAEN 0.
- 0:1-Bit; 1:2-Bit
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BRI ERCE, BOMEN 0.

(0] BYTE_LEN 0:8-Bit; 1:9-Bit

17.3.3 UARTx_DIVH UARTx R BEFSHIER (x=0,1,2)

Motk )02 0x4001_2004, 0x4001_2404, 0x4001_2804

57 {H:0x0
% 17-5 UART IR0 & & 7 11 %7 fFa¢ UARTx_DIVH
15 14 13 12 11 10 9 8 7 6 5 4 3 2
DIVH
RW
0
(A= BLAAFR i B
[31:8] A
7:0] DIVH W E T
' BAUDRATE ==E 41 /(1+256* UART_DIVH+UART_DIVL)

17.3.4 UARTx_DIVL UARTx PSR BIRFE T FER (x=0,1,2)

kb2 0x4001_2008, 0x4001_2408, 0x4001_2808

= 1 1H:0x0
% 17-6 UART P RE3 35 BIL T 17 %7 74+ UART_DIVL
15 14 13 12 11 10 9 8 7 6 5 4 3 2
DIVL
RW
0
(AES (LA FR Al
[31:8] A
(7:0] DIVL BRI BT
' BAUDRATE =: 4} /(1+256* UART_DIVH+UART_DIVL)

17.3.5 UARTx_BUFF UARTx IR EMEER (x=0,1,2)

Motk 502 0x4001_200C, 0x4001_240C, 0x4001_280C
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22 17-7 UART I %22 12577 %% UART_BUFF

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BUFF
RW
0
(A=Y (RN 1iBH
[31:9] AAFH
[8:0] BUFF | 5 REBARST; sei i fidn

UART 11 Tx_buffer 1 Rx_buffer 2= UART_BUFF., Hr1, Tx buffer 2 25, Rx_buffer & H
(1. Rl , 132 UART_BUFF 257748 £iJ5]5] UART_RX_BUFF, 5 UART_BUFF 2 {72% 523/ /i) UART_TX_BUFF,

>4 UARTx_CTRL.BYTE_LEN=0 [}, UART U§ % S {i F buffer % 8 {7, EJl UARTx_BUFF[7:0];
>4 UARTx_CTRL.BYTE_LEN=1 [}, UART W% {di [f] buffer 435 9 {7, H UARTx_BUFF[8:0].

SR fi G UARTx_CTRL.CK_EN, RIf# 4255z, W UARTx_BUFF [ =7 (BIT8 when
UARTX_CTRL.BYTE_LEN=1 or BIT7 UARTX_CTRL.BYTE_LEN=0) ¥4 T2, K% IS AR e o7,
B VRS, A2 5 N\ UARTx_BUFF,

17.3.6 UARTx_ADR UARTx it JICEi3F 748 (x=0,1,2)

ko502 0x4001_2010, 0x4001_2410, 0x4001_2810

S (7 {H:0x0
%% 17-8 UART #ithit- DTl %5 /7% UART_ADR
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADR
RW
0

{AC (AR 15t 01

[31:8] ARAEA

[7:0] ADR Z2ALE U g AL E

17.3.7 UARTx_STT UARTX RAZHRE (x=0,1,2)

Motk 02 0x4001_2014, 0x4001_2414, 0x4001_2814

42 f7{E:0x0003
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2 17-9 UART RZS 254728 UART_STT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
- =
— @) 55 =
éI g\ §| EI
5 | g | £ | =
<< <
2
R R R R
0 0 1 1
(ALY (RN T B
[31:4] A
1:UART BVl 2 A7 I AT HACIRAS
[3] RX_BUSY 0:UART #2325 b
IR A, H e, B 58RI 5T Ak
Multi-drop #5i=0T, HhkDCEIAR N o
2 DR MATCH p ISt R, HUHEDCRhRGf
L:ULHC; 0:RICHD.
IR SRS
[1] TX_DONE ﬁfj‘amﬁ bi :
L5EN; 0K SE .
[0] | TX_BUF_EMPTY 7{% ﬁﬁﬁ;{
Lty 0:Fas.
17.3.8 UARTx_RE UARTx DMA & REEEFHE (x=0,1,2)
HohE4> 52 0x4001_2018, 0x4001_2418, 0x4001_2818
2 {7 1H:0x0
% 17-10 UART DMA &R (#5757 774+ UART_RE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EI
| o2 | =
s = g
=) 1S) 5]
25 Q‘ QI
2 | 2 | &
s
RW RW RW
0 0 0
(ALY AL AFR |
[31:3] AAEH]
LK X 23 DMA 15K, BRIAMESS 0.
[2] TX_BUF_EMPTY_RE ﬁ?‘ﬁqj - PRIER, BOMES
0:5% 15 1:IF)H
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BAMGERK DMA IRITC, BOMEN 0.
[1] RX_DONE_RE 0SCH: LI

KABFER DMA GERIFR, BIMED 0.
[0] TX_DONE_RE 0CH: LI

17.3.9 UARTx_IE UARTx S iER A58 (x=0,1,2)

Hotbor )2 0x4001_201C, 0x4001_241C, 0x4001_281C

57 {H:0x0
2% 17-11 UART i 251728 UART_IE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
a — é E 5‘ é % é\ ;I
RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0
N (A 15 HH
[31:9] S
23 R iR T (6 A
8 IDLE_IE o
o} - 0:5%1M; 1IFR
LIN break character #3|= lr{E gE
7 LBD_IE o
7l - 0:5%1M; 1IFR
BECz v X 3 H PR T
6 RX_OV_IE o
o} S ok 1R
KL G R X 3k H A R AE
5 TX_OV_IE o
el S 0kl 1R
IR G, BRIMEN 0,
4 CK_ERR_IE \
4] FRRIE S oo, 197
1 IR R WTE, ZRIMEHN 0.
3 STOP_ERR_IE o
el S | oo 190
2 TX_BUF_EMPTY_ | KikZeih X 236, BRIMEHA 0.
IE 0:kH]; 1LHE
BCTE R T, BRIMEA 0,
1 RX_DONE_IE o
[] SO ok 19FR
RALTERRWITTR, ZRIMEA 0,
0 TX_DONE_IE o
o} DU ok 19FR
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17.3.10 UARTx_IF UARTx ¥R ES AR (x=0,1,2)

Motk )02 0x4001_2020, 0x4001_2420, 0x4001_2820

= f7{H:0x0005
2 17-12 UART Pl GE 25 1758 UART_IF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
i . = = ; = | &
S| 5|z |z || E|2]5]¢
=) i % ® = é ; ;. ;
s
RW1C RW1C RW1C RW1C RW1C RW1C RW1C RW1C RW1C
0 0 0 0 0 0 1 0 1
(AL PR i
[31:9] A
R E, BAN, 5 1ER
24 UART #0225 Wi, B X —frad, g
UARTx_IEIDLE_IE=1, MFEfIiEsR; 5 1 WEE, AT
8] IDLE IF RX_DONE_IF bRk’ & J5, IDLEIF brisA =B . fE2 M
B Bl (Multi-drop ) 37 3=, H A ML E dr A i, B
UARTx_STTADR_MATCH=1 [}, /R EHILIECE A LA,
IDLE_IF 487, &NEIH UARTx_RX {55 A5, IDLE_IF
WA EL
[7] LBD_IF LIN break character f&MFFHiird, SR, 5 1HEZE
[6] RX_OV_IF R Xt TR, mARN, 5 1EE
[5] TX_OV_IF KRG s iR, mAR, 5 1EE
[4] CK_ERR_IF RESERPERE, BAN, 5 1EE
3] STOP_ERRIF | fFILfsfiFlind:, @A, 5 15
[2] TX_BUF_EMPTY_IF | Zi(Z X s rhilibrad, @A, 5 1EE
[1] RX_DONE_IF e TR, mAR, H 1EE
[0] TX_DONE_IF KL, mAN, 5 1ER

RS S 1IRE, —BONEHI T =03 38 %, FOY|=2 e iiris, Rxs Aol 1
HENEE, WREARNAHASEIREER, 9 REZ, M AR TIHEN. fln,

=

NEEAERE

i§2Z TX_DONE_IF, {H{nZR[FEH} RX_DONE_IF fE5 ABATHIE 1 1, WIEKASG1EEE]
UART_IF (B M 0x2, SRIGHTEIE/E 0x2|0x1=0x3, SX/5E A, [EMH %} RX_DONE_IF /] TX_DONE_IF
T TIEE,

FIRE P2 UART /Db \— IR IRl = AR A T, I Al — 510 &l

UART_IF|=0x1;

WA 232 TX_DONEIF #ilif, MR /7=, Efakf BITO 5 1.

UART_IF=0x1;
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17.3.11 UARTx_IOC UARTx IO #%#&Fss (x=0,1,2)

Hotbor )2 0x4001_2024, 0x4001_2424, 0x4001_2824

2 {7 1H:0x0
% 17-13 UARTIO #5425 774#5 UART_IOC
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW
0 0 0 0 0
(A (A Ll
[31:8] A
LIN #%=F, B 1 &% —¥X break character, HAi%%: 13 10, 5%
[7] SBK JEHZNEE, RSEKIEE 1, MME 1 ZaifREERE
UARTx_CTRL.LIN_EN=1, &Gl J 34T break character [ & 1%
(6] LEDL LIN br.eak charac‘ter M-, 10/11 70
0:10bits, 1:11bits
[5] A
PR &N 10 3 I RETF K o
4] AUTO 1 ogepm; 177y
[3:2] A
TXD #r AR PEERE G, ERIMEN 0.
] XD INV O: 1 THUR A
B IEF AR, BV A0x 1, BEPEAGE 15 BUR HAR Y, BIRY
Kk 1, BEFRIE 0o
RXD i AARPEREREFC, ERIAMEHN 0.
0] RXD INV 0: i LEUHIA
- IEF AN, BIEEARRE] 1, PRI E 1; U A,
RIRE (2l 1, SR 2 0.
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18 12C

18.1 HER

12C SRR TG RAT 12C B4k S22 THINE, BRI 12C SB4REmnt
Foo Bl AREANERT o SCRFARIEATIBRIE PRI

18.2 FE4FME

® L LMLIIRE: AT A st R BN A

12C T IhRE: 7 /ERT4h. START A1 STOP =it
12C B IIRE: FIgWAERY 12C RECF bk HEAR ((X3CHF 7 AEREAFHhE) o 1 Ae o

® IR, LIAE YT .

® CREHRE: Kikear/BME R,

FHRIELERIRE. 12C BN HRE.

® ERbRE: MR AR bt/ Bt e BN E (ACK) AR A4 (i A 4G el ds

1R

o rrplri, BET AT SR TEIR S TEIE. NACK i ikt DT AT

R o T B

18.3 ZhREfIE

18.3.1 IhEEHERE

AEEURAE L T3, S8 MCU [RISMR B 2 (A1 12C . SR rh by U515
BrIRAE R AR EZ I RERERAN N s

Tx Data

mode

A

AHB Interface 12C
- ;
Register
FCLK]O] Baud Rate
Generator

18-1 12C R THZ T HEAE &

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’
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Rx Data

dma_txreq
dma_txack

scl o
sda_o

dma_rxreq
dma_rxack
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12C £ 1[H #h Sl A SCL 71 SDA PitRAE 52k, SDA NS M{F 54k, 2% sda_oe il
el 12C ¥ O{E58F,, scli, sda_i, scl.o, sda_o £l sda_oe.

sclLi: A5 . 5 [2C R E MR, o8 12C SZIR PR AR 5

sda_i: BffF 5. 4 12C it ot ERGLR ML) |, 10 12C S4Bt
MET o

sclo: HPpPES. 24 12C SR E N ERGUR, Oy 12C BRI i HHE 5

sda_o: Hf(F 5. 2 [2C M KEERN ot ERAGLZ M) , o0 12C BER B
HAES.

sda_oe: FUEMHE(=. Y4 sda_o #iHi), sda_oe A%k; 4 sda_i #j AR, sda_oe oK.
18.3.2  ThREHIAH
12C BB AR B, TS EAR M BT T T, SO TR B T AT AT R B2k 1k
W o 2 C1d B0 5 | A (SDA) AN 205 | I (SCL) i3 12C [H 4k
18.3.2.1 Ak
BT LU 4 FpsCrp g — st 7
® MLIFER
® M FRAR
® LiEM
® AR
12C BT BOAEMNIIAMERE . B LIRIEACE S 00, S FRAEE P Y ERERIT=FF
IR SR I B =W EBrIf = § 52 75 ) e o1 ) VA = oot Bl W WA B 2 = | P = 48

TREART, 12C B A shEa et LN 5 5o FRATER MLt SR LURIG ST LA 11
SEMFEE A RIAFAE RIS IR A PRI AR AN f AR A

MR, 12C 2 TREFUNE B CRYMIAE(T 7)o A REASHA T o BUAE (R R A kit FEAC DI RE
REAF M IR HEAR D RE RT AR MCU f fdH . FUA kit DUC A8 M MCU BEAT RGP .

BORFIHAE L 8 7 /B T4, S ALERT. IRAEERIASZITIRIT 1 71 gk, ik e
WA 1%

FE— TR 8 A PEHIEE 9 AES IR, Bl e AE A — A A (ACK) 25 K ik i o

AT A SR R RE (ACK), JFAT RIS 12C 352 R ik o

8-BIT ACK/NACK sTOP

T\ N\

START

SCL

snA—L\

XY X\ /T

P 18-2 HAK 12C ki 14
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—RHOUT, R AT (AR R, FREE A AR o TR,
Do H A -

® I, IS 8-bit KU e FLUCEINRLIE (ACK/NACK HT) 7/,
® SR, tPITKLE 8-bit KUR RS IR

® 12 FEREAEBGUN, RWSIRIZI, 12C OIS EHRIAL, IEBRIMRAI P4
SIS

EHA R
H FEDMASR R DMAZR: 3 Fifeif)
MR ¢
TR
DMA%E: R A32F T B4
+ & %8-bit i DMA iERfEHI1FH5
BRI + DMABICRAS2F S 5%
* | swacknackms | | mueomE | FERAME TRARLR
o Pt e R R 5 ELCE] +
FETEES FesmprmEaaEwE | FEsEsmEeEE | ‘ tral ‘ P U SRR G
fensEsR

P 18-3 12C fEft s S T L&
18.3.2.2 Mzt

BRI UL, 12C B MK S o 25 THREEMBER, SRR, T 722 IET
HIEF, AAUAE %4735 CLK_DIVO Frift i 12C B2 119 TR0

® BTN, 12C EIMZIfE R B2 EIE 5. — BRI, FA ORI BRI
G

&  MHBATN, HREFHAEVCRCIIREIT I, FUA ML DCECHIIE DL, A BT, Gl MCU gi( T
JREAEE . AV, AR b S s S A, #RG AR T

o MEIEM. FE T RYEGEE, AT, IR 12C B e Rk SCL, EEA e
%, AKSEE SR

®  IBAKIK. UKL E T R HALEIWEL. (ACK/NACK) -, FAErpIkr, i 12C #211]
PG SCL, ERPWIEL, HEBIFER(E.
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WA IEA X
LIERENEREE 2 Wi R A " N
i b . s FHENE G il Mcuﬁug FEHSCL, 4k4
g;“;\ * ; SYS_CLK_DIVOig i ﬁsﬁ{ﬁsf 4.7 AR i‘;lg IACKINACK F HfESCL RERE
RS St R F TR iDMCU_#ﬁﬁ 5 1§5ﬁ‘§4¢
otk R i ﬁm

Bk

o

3.3tk LAR?
BFIRY

&45(1%% P B+ MCU & REMSCL, 4
HfEscL il REHRE

& 18-4 12C P TAEAE K
18.3.2.2.1 MBI AL

B — NI REIR S, BRI, BRI R A IS E A . 18] 15-3 A
AR S ZorT/-. WA, kT :

® hhLULED, FEMhEDCECHPIT, R IR
o EME, —AEEAseReE, AT, BERIE A RSk, ARIE] ACK/NACK MR,

® HERMNLE, —FIRIESEEE, MM (ACK/NACK) |, AR, MR R T 5 Sk
Fo

® RIS STOP ik, ARIEHmsEk.

‘ Forward the response to ACK.
|
|
|
|
|
|
|

Generate interrupt and stall SCL.
STOP

Slaver-receiver _/_\\J/_\ 8-BIT DATA ( /
9 1 / 8 '\ 9 —
NACK =
Slave says no
ACK X X / ACK/NACK T — = P/

Generate interrupt and stall SCL. And
issuing command to the 12C_SCR
register to decide next step
Clear ACKbit of 12C_SCR register and
the block will detect stop condition.

START 7-BIT address R/W

Generate interrupt and stall SCL.

9 1 8BTDATA /¢ s Y-~ (

STOP

NACK =

..... IMaster says end-of-d
X X X ACK/NACK \ —_——

Slaver-transmitter \ ACK

|

|

L

|

|

| | The block receives the

| | response to NACK, and then
| | detectsstop condition.
|
(

Kl 18-5 MBI LA N
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18.3.2.2.2 MR A%

Mo HEDERC )R, REEH M T2C_DATA 57 74348 th A #8 RS (057 £ & 1551 SDA 2k |- 7 12C_DATA %
YAl iy, Mt i) SCL, BRI AIAEIRE S A [12C_DATA & {74, 12C EEKIA
TR T RS T TR A

® WUIRBAME| ACK 7, SRET Iy EdE, ke, Kot mIHK SCL.
®  RHALEI NACK fir, 451k N — Py desi.
® ZEf§ STOP Hiff, {2 ibAR L.

183223 MR AT

HIHEDERC)S , A48T RS (AT A7 45 M SDA Zealie sl 9 Bl (7 12C_DATA 777550 12C B2 1E
BBV R F TR T T SR

® WS T ACK fir, fEMFEWRAGEES, P ACK Bk
® WS ACKfir, fE M FWHMGEESR, P4 NACK B

® SEf§ STOP Fiff, SiaALd.

AR

FEHEACKRL Z Rk

)/ £
TR ’—»‘ M\ SDA BALEA }» i) fETAC
N *? e = = NACK R & Bt M HESTOPEY GERARAEM

R B
R EHIESCLE S 3R
y

B BUFFERLEESDA

ot FLAZAL T RESCLHRHTAFT

Rl RE, FHSTOPHEH

4] 18-6 12C MM Chois/Hall) HYIZ IR AR 4]

fit & T ACKAL?

SERARIER

18.3.2.3 M5, DMA £

M, —BAUACE 12C Bt M URAEEHECRCRERE, S B4l nidR e, AR
BOR SEBR R IR R AT RS A AL A R . DMA (&4, 8 SO 2 0 EdE e, K
AR R IS TR S . DMA feti R s DU OUE e — I I % . DMA &4, —Boi
BUTJEREPEAE RS INRE, NACK rilly, (&g b — M DMA ALy e an T :

® iCE 12C MMk, {#6E 12C iy (AIGERERECEHBREEC AP o HBREDURC, 74 12C ik DCRCH
W, ErPWTEELR LR, BCE DMA, Eslr i B siE sl peliotit . S8R5 12CSCR,
HERIT IR et Bl 1 LA AR o
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® BB, 12C_BSIZE.SIZE 2 g F il e g, meA T, BRI S ARSI,
5] ACK/NACK IJ7

® FIRAREIN, 12CBSIZESIZE ZEH) T ARSE )R, SN (ACK/NACK) |, 7= A:riliT,
AR M o7 1 b Je B4 o

® PG ERITENRE, ARG HITE

18.3.2.3.1 MA5 A DMA %1%

Motk DCBCRS , B SEHe DMA. jEid &% DMA iR, 45775 )\ RAM ##iF5 51 12C_DATA %5 /74
SRR A RS A3 A7 401531 SDA £ b A 12C_DATA BRBUA I 2/, L& rl ik SCL,
BRI AE AR TS 12C_DATA A {75 « MR Ao Bl , 7 BACHF W Bh il 4 56—k DMA #§88,
Fit & 12C_BCRBYTE_CMPLT >4 1 HIF] . 12C 4[4 %% 5e 5 12C_BSIZE.SIZE £ (17 T 4 JE #s A
TR

® WURBAE| ACK 7, FCHE DMA, Mg T —HtEdE, 4hoctefm. st fid, wIH{k SCL.
® UIRFLIEI NACK 7, 5 1biEss F—HtEds, 15 1AL

SCR.BYTE_CMPLT
and SCR.DATA_DIR Write 0 into SCR.LRB
SCR.DATA_DIR

IRQ SCRDONE

(stall SCL)

Write 1 into
SCRBYTE_CMPLTand

A,

Write 0 into SCR.DATA_DIR
N bytes completed IRQ and SCR.DONE stor
(stall scL) > P

N bytes data

'y
Get data in ram ready & dma ready
Write 1 into SCR.DATA_DIR write 0

Write 0 into SCRACK

(&1 18-7 MRS 27 Ak n =
183.2.3.2 M DMA #2lg

HHEITECIS , BCE LS DMA, M SDA ZeBii 2R Ea oy A\ 12C_DATA % {74r , F8)5 15 DMA it
HH| RAM, 12C £ [ERCE]— D 1R # G HAT DMA 353K 58K IZC_BCR-SIZE é’]mﬁ’]éﬁ(ﬂ%{?%
Ja, AT B

® NRKE [ ACK AL, f£ 12C_BCRSIZE ZERRIE )R, 74—~ ACK R A&k
® WIRIHER 7 ACK {7, £ 12C_BCRSIZE ZyERuiltiiseela, 74— NACK Rkt
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< HwAddr 1E=12 NO Set SCR.BYTE_CMPLTto 1

Write 0 into

IRQ SCR.BYTE_CMPLT and
SERBONE—————
(stall scL)

Read out from ram, clear ram &dma ready
Write 1 into SCR.BYTE_CMPLT
Write 0 into SCR.DONE

N bytes complete

Nbytes data

(4] 18-8 MART 27 1 R =LA
18.3.24 FHi

BRI, 12 Bl R . 45 LA SR, TOEREERit. 77
WIIT, AUERSEH (77 CLKDIVO FsE 12 S0 TINS5

12 Bl TR M2 AT, TSI LR 2. TN 12C MSCR 54784110 BIT3, 234
U LIRS0 B BAAL TGRS, FTLLFIR 12C PR, ERIYCE) STOP Flfh o R YT s e R
R FAZIRIET, AREEN R START RS, LA RLERIHOR.

183.2.41 TG

B T BRSO MR B AR . T RO AU Y 4
R IR, AT

o HIMARGAIN, BN, WATHAER.

O s, BEMMBHL, FHUHLUCRD, AUKSHRLELH, T L.

O EEBAREIE, — TS EIT, PR, BRI R AL B, 1 ACK/NACK If]
B

O EEBEME, —FWRIESIER, SR (ACK/NACK) , Poerbilr, ARARI I
BRI

®  RikMAL STOP Hiftk, AUFEHISEL.
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X X R/W ACK
4@ Generate interrupt and
v tall SCL
sT0
m 8 9 7\; nadk=
| - Master says end-
Masti X X X ACK/NACK \ | — OEd2

I

|

|
! I
| I (Clear ACK bit of
| I 12C_SCRregister, a
! I the block will
{ Set ACK bit of I2C_SCR register ) generjtesmp

(4] 18-9 TR Ly iR E K
183.242  EMIL%

iR, 12C #2777 ) 12C_DATA F {7 dn 2 N ER S AL 35 A7 Ak £ SDA 245 B, MHiht:
il 12C_DATA ikt 2. f£ 12C_DATA Bl AR IF 2 i, Fisa il A=Az SCL I BifE S, B
BIFRIEEEE O 5 N 12C_DATA Fi fids . 12C H2[ LA IR SE e e 710 Ja BRI T F1 A

® WUREME| ACK 7, R T, ke, Ko, RIHK SCL.
® WIRBAME| NACK {7, A5 1R~ — 7T ARk

® kA, SoUGH. ToIEHAHYE ACK/NACK, #E Ik e SALH

® /L STOP Hiff, SiaARLs.

183.24.3 Tk
TGRS, 12C Fe [P N8RS L 75 74 N SDA Sl 3 1Y 7 A\ 12C_DATA F (74, M
Hohbtuimd 12C_DATA ikt 5. 12C BEIERMCE AR 7 1 R # IR T R B4R A
® WIRILHE T ACK 7, A EAGERE, A ACK A Bk
® UNASHRR T ACK L, fE P RMOEEER, 7 NACK W&k
® WA, SeMfEH. JCIEAIERTE ACK/NACK, i1 E 8Lk
® L STOP i, SEAUARLH.
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ERA K

ﬁ Fetk ACKRIE Bk ‘
=

BLE TACKAL?

1R AT ‘ MIABALEN }—»

FARWEEE?

F=HENACK REE Blod M FEHE STOPZEFR AL

e
FFESCLITHHES
gt wiEsr > = ~ RIESCLRETAFH
BEBAEFRLEESDA
prrasy  —p-(( FEsopawi
AINACK

] 18-10 12C FA5E A iR AR 1) 38 B A 1]
18.3.2.44  F iz DMA {£4i

DMA {545, Hotr SOBRERAEI A T BOBARIG , ¥67 I 2 5 B4k 4. DMA £
IR BRSSO — A~ 1% . DMA (645, — BT NACK FHIT, (545l —
i DMA fE40 TR

® AN, MERITIREA.

MBI, 12C BSIZESIZE AEH AR, PRI, SRR ARSI, I
7] ACK/NACK I[if .

® R KIANG, 12CBSIZESIZE ZYEM 7 kiksee)n, SR (ACK/NACK) |, jAErHT,
AR M 1 ] W J A o

® ik STOP =i, AIRAEH5E Ko
18.3.24.5 A DMA ki%k

BN, BCE e DMA, il %1%k DMA 353K, #5717\ RAM {551 12C_DATA 5 f+as, 94
JR2E BN RS (L A A7 d &% E) SDA 2 bo fE 12C_DATA HlaiseA s f 21y, ER A4 SCL
b, BLEAF A SEIE TS A\ 12C_DATA 257t . 12C 82 17F &%k 58 56 SIZE 2956 19 7 1 s fa AR T
NHIERA

o IniR#iiEl ACK £z, BCE DMA, sy b—aitad, k8. et ferh, nlHufik SCL,
® IR FAIE] NACK iz, 5 1L~ — &,

® MUIRAVEEAIETER, FILIRSIAIE.

® /L STOP Fiff, 45 AR L.
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SR OUE

® F A HIAE AN VLR EE NI BRI, LI B R 5] NACK
®  EiltE) L STOP Hiff, (5 Ik A AL

GBS, BHACE 12C T 424, KM DMA X ETE RS S, FHACE DMA %47
, FRRAOEAIGR . K14 DMA X IIEIE R Ay 12C AT, DMA ELAZ WA

v
0

IDLE -t
Get data ready in ram & dma ready
Write 1 into SCR.DATA_DIR write 0
into SCR.DONE
Set SCR.DATA_DIRto 1 ACK
| f\ \
Write 0 into SCR.transmit and
Get ACK
Address+ W > N bytes data N bytes completed SCR.DONE stop
transfer
A
Get NACK Get NACK
Write 0 into SCR.DATA_DIR

SCR.DONE and
YES
' ) - NACK_IE=1? > SCRADDR_DATA o
\(

P 18-11 FRAT L7 Ak R B A

18.3.24.6 Tz DMA £2If

SR, FFIAF DMA )\ SDA ZBalCS) K Heliase {7\ 12C_DATA 25 {7%%, #A/ 11T DMA fitFs
| RAM. 12C #2218 — 7 15 #RRE AT DMA 355K 5€)i 12C_BCR.BURST_SIZE 295 114
FER BT TSR

® WIRIE T ACK f, £ 12C_BCRSIZE ZyEillatliseeia, 74— ACK W& kit
® INANIEER I ACK £, f£ 12C_BCRSIZE Y EHRRIE )R, 74—~ NACK Bkt

® U STOP i, f5 AL o
SO
® A HIME AL W B HER LT, RS A RaR [F] NACK.

® ks R STOP i, A5 (AR (ko

o Ly BREE, FHTECE 12C Ffrdr, FOREERIER. POy E— R IE A R8s,
DMA FFBAAT B0, BrAA HEE DMA.
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-
-

Get data in ram,clear ram & dma ready
Write 1 into SCR.BYTE_CMPLT

set SCR.BYTE GMIPLT to Write 0 into SCRDONE

1

Y Write 0 into
SCR.BYTE_CMPLT

Get ACK N bytes data N bytes completed
transfer

Get NACK
Write 0 into

SCRBYTE_CMPLT
VES SCR.DONE
NACK_IE=1? > : -

NO

Address+ R

A J

stop

A

o

K] 18-12 =4 N 2 RO R BIE
18.3.2.5 DMA 1£#

FERAE BRI T, 12C 821150y DMA /&4, s MCU f9fdt. — &, skt
N 32 AT, m/MESiE N 175, []] 12C JE FIFO, 12C %%k DMA 53K, DMA HEEE — 17
T HELINL 7, DMA BRCENZRNAL, W — 15T

FERNCE VTR 5 , BEPE E 34 DMA 353K, i DMA BB Bl £ RAM rho fE40%
WrEcaET, O E 24 DMA R, lid DMA SIS A ) RAM Ariifs 21 12C #2171

DMA &5 2L B DMA RTHAH 23 £ o

12C #2150 DMA {4, 328 MCU 441, Wi DBl 7T DMA &4, & ikiEdEsk 5 DMA
RS, MCU £, KXk 5 MCU fI#s o

DMA &, HEFERIFRCE LT :
® ik DMA Bitk, WAV IR EHRRIR, Bl L ECE Y, AR E .
® Wfihfk GPIO Kk, 4 12C Z Y GPIO FLE ¢ 5.
® Withik 12C £2[], 12C_CFG/12C_BCR/I2C_BSIZE 427 {72l & 5E EE .
® BMIAN, filk 12C 8, BEARIORES; MBERTR, SRk ek,
2 12C BT R IAIG, T2 FETIHL, 12C_BCR.SLV_DMA_PREF NHIUT %o —RMBA L

WA, AT LATE S B hE Hb 35 (1I2C_ADDR. ADDR_CMP) , RJIE#E 2 5T R A -tk b Hh b s
(I2C_BCR.BURST_ADDR_CMP).

® JTEREPFHhE AT, MR IEIRY ML F B S UCRCRI R, 2 A RN
A iR N B, BOPR R IR A Bl Bl [al ACK, R 75 22 12C_BCR.
SLV_DMA_PREF # 1, Bl R — o fetmpysidla; NIkl NACK.

KRG e Fe A ey, — HL 2 BB START 50k, MBLaRECRTIUBCR — RS HEdE, TTIE MR
e L VCRC T o DERCHE, WA AR IE RO, BRI . UL, ik
wADAE A T, A ICECAR, RO 12C A TIREHRAE, e St e e fin s, w5
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Xf DMA ZEAT{i BRiAE

A
BRI

1R EDMAZ 2 AEHLGPIOT 3EERCHE
A e Lo s2c_crG |
Hbdik AT BCR/BSIZE

LGl
RER?

RIACK!

SRWBFER—R
WBLFHHETMR

wE
SLV_DMA_PREF =1}
PhENEE IR E 5 BSTZEXEKE

BHERH”
HEDMAIER

[ 18-13 12C Bz [FE R A REWEI L 1) DMA B & 5 T8 iR R A
18.3.2.6 12C pagk B abg

FE— ks A, 2 12C TR IE] — I MRA A5 Lk alGE AR S5 AR I~ A S 2B
Ro IS, FEBLHRER TR AT KL 2C WEBAFPTA 12C M4BT 40%
1 START Z{F/STOP o #HE 12C PMUNUE , KA LEE R, 7215 START Fi{F/STOP =K
e B AR 12C WA YL P AT MERSINE , X MREE AR MTFER&EITE, &
LA T EOR IS 2P B E L 12C 822 [ROMERAE 2NN /AR START A1 STOP 254t
M, RARSLEERIE, B A R B R, HHR S B RS S B 0L, LA ES:
PAT 12C el

AT2C #He TR, SEEE R A E] RN S 2 ik rhlrt 4, MRATT, BZsiiR
Rk B, AIRTLE 12C S R 2 AR 7 AL P T o

18.3.2.7 HilrabFH

12C B —MRMAGR R, RIS BdRfemocniditt, SEEhiRFfr. STOP Fiff,
NACK SR HIRE ¢ HuhE DU RS
® HnSCEEM. HETERER T, SEPAR, X 12C_SCR.Done 5 0 {i5ER.

® U IRFN. LIRS, B4 AR START F{F/STOP Eif, S VFAR, X
I2C_SCRSTT_ERR 5 0 {4

® STOP FHff, YuiEuEEimsck, Tikes k% STOP Hff, M Is] STOP 4= LM
Wi =HESEAR, Xt 12C_SCR.STOP_EVT & 0 JFK:.

® NACK FHff. Kokimiis] NACK MLy, Wl ok Ik srm Sateti. wl A%, *f
[2C_SCR.RX_ACK 5 0 7E%.

®  AE{FHIAEUCRCFE o MBS BRI AL R A S s M AR DU R, AR R AR, X
[2C_SCR.ADDR_DATA 75 0 {54
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18.3.2.8 JHIHHE I E

12C B[ TARR Bk B RGP0, 23025 A7 aw o SYS BB CLK_DIVO.

12C #RMAE I, TR MBI RIE S TR R, [RE2EREh 12C B2 TAER#h.
® 2C B TAEM#MIAR = R4 / (CLK.DIVO + 1)
® 12C HHEHE(S 5 (SDA) R 445 5 (SCL) R 45 = 12C Btk TAER a5 /17,

® 120 HEH = 12C WML T IR BITR /17

IEESTART/STOP
HWNBERES

R BER

WHHEEANER

ok OCAD

EISTOP [ rzimns | [ memmes

UEINACK

A PR WA NACKEHE i STOPH et BRI
|2C_SCR.ADDR_DATA 12C_SCR.Done 12C_SCR.RX_ACK 12C_SCR.STOP_EVT 12C_SCR.STT_ERR
[3NT TR A/—J
FFISR
G
24

SOiHRRIIEL
SCRiz

& 18-14 12C 24515 A0 T 7 F b i TR R 1

18.4 ZHfm

18.4.1 Hphk4MEE

12Cx PR AT A7 fw B2 b 7 75122 0x4001.1000, 0x4001_1400, ZFf¥awslZun I

7 18-112C A fan bbb i3

HZFR s i ]
12Cx_ADDR 0x00 | I2C Mkl 2577
12Cx_CFG 0x04 | I2C il & %175
12Cx_SCR 0x08 | I2C IhASZf7ee
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[12Cx_DATA 0x0C 12C $¥ma ies
12Cx_MSCR 0x10 | 12C Al 25 758
12Cx BCR 0x14 | 12C LAl (e

18.4.2 I2Cx_ADDR #3745 (x=0,1)
k4512 0x4001_1000, 0x4001_1400
EAIE: 0x0

7 18-2 #ihik- 77 /745 12C_ADDR

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADDR_CMP ADDR
RW RW
0 0
AZ) HLATR it B
[31:8] AAEH

12C R4tk LE B REST 2%, ERIMEH 0,

[7] ADDR_CMP | 0: %A

1: e

ST MR, 12C B okt . A, k& il 5 A 12C_DATA
AT o

[6:0] ADDR

18.4.3 12Cx_CFG R&#EHEFFas (x=0,1)

Hokgr 2 0x4001_.1004, 0x4001_1404

SAE: 0x0
7% 18-3 ARG % (48 12C_CFG
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IE TC_IE BUS_ERR_IE STOP_IE MST_MODE SLV_MODE
RW RW RW RW RW RW
0 0 0 0 0 0
A NLAAFR !
[31:8] AL
12C il fEfE 5. BRIAEN 00
[7] IE 1: fifige 12C HHiT
0: M 12C thr
[6] TC_IE 12C Bt s P T i (E 5« BRIMEH 0.
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1: {HREHH T

0: BrAkUt-Hris

12C BRI REE . BUAMEDY 0,
[5] BUS_ERR_IE | 1: fdAEI A1k

0: BrAkUt-Hris

[2CSTOP HfF M HRES 5o BRIMECH 0,

[4] STOP_IE 1: {HREHH T

0: BRI A i
[3:2] NA

12C FARASLREE - BIMEN 0.
[1] MST_MODE | 1: fiiREFA

0: KPR
12C WBEERERE S o BRIMEN 0.
[0] SLV.MODE | 1: {HifEMME;
0: 5K PH AR

18.4.4 12Cx_SCR RA&EHIFFaE (x=0,1)

Hohkgr 2 0x4001.1008, 0x4001_1408

EAiE: 0x0
7 18-4 IR 7 /74 12C_SCR
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E| E E' % gw é ;J g
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
A HLAFR A
[31:8] AL
SRR, AT IR/ AL, 5 0 36k
(7] STT_ERR | 0: JC START/STOP jAZkfihis
1: 45 START/STOP ja4khfis
BEAMPEREIRSIRESL, T AR IR/ A, &4 R
RPN E 1, o2k, 71 e R i A .
[6] LOST_ARB | &4k AL START FiA-R- S BURE {15 BRI o
0: JoE AP R LR R E
10 ARG E R R R E
[5] STOP_EVT | STOP SFARARASHRAEAL, T ER K IR/ M K I8 /Al / A
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Kl 5 05k,
0: JC STOP (¥
1: 4 STOP =iff

[4]

BYTE_CMPLT

ACK B, T R el BB . Rk T Rk se t i 1,
BRI MR # R %%, IRCRE O 6. Balr7, (RAmsChrtl
SREE .

0: FHAESTAL, I NACK [z, FRBalkly R E £ 4R
1 A RRESEAR, A ACK IR, FRBO T A SRR

(3]

ADDR_DATA

HohER AR AL, T IR/ MAR ik / AR A3
ro START J&, 55— 7oA, A2 — MR . 5 0 3fkk.
0: R4 A LE AR b 2 -
1: SHEifetmnyBa e bk Bk .

(2]

DATA_DIR

Kk EeEAERIAL, FEREAE I, IAE 1, MAkE,
HZNEE; EREUaliy M, AiE 0, Ffrial.

0: ik

1: ks

(1]

RX_ACK

BRI AR AL, T AU MR, S RIAETT, #5007 Y
Bfite RETTEIRGR , RZ AT

0: A I2C B %A HE, #lE] ACK M.

1: R 12C ks s, il NACK IRy

[0]

Done

et BORASTR AL, AT M MR i / A B/ A
ARl 5 0¥k,

0: fRHIATE

1: fRAEsEK

— %, HEATWIE , S53E 12C_SCR ZR175% , FR15 2477 12C MAZDR AN Y FiEHb T 2 B ;
SRIG, Xt 12C_SCR U TH#AE, SANEMNE, PE-EFIEE N —& i ah i,

18.4.5

12Cx_DATA ¥EEEE (x=0,1)

kg2 0x4001_100C, 0x4001_140C

SE: 0x0

2% 18-5 77 {745 12C_DATA

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA
0
frE R BiiA
[31:8] A
[7:0] DATA B 25 A, T IR/ P IR / ERE R DRSS Aik
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FR AR A I Ba 5 AL F A4 -

J7, BAREREE; MO, BlEEdE. R, bk EE U2 EdE,

18.4.6 I2Cx MSCR FHERXFHAE (x=0,1)

Hoihkgy )2 0x4001.1010, 0x4001_1410
SAfE: 0x0

7% 18-6 F 7 fF e 12C_MSCR

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BUSY MST_CHECK RESTART START
RW RW RW RW
0 0 0 0
AZ) HLAFR 1t 1
[31:4] A
IZC 1%‘\2%) Iﬂlhijljt/j‘&‘j
[3] BUSY 0: HillE] STOP fift:, 7S,
1: #a %) START Fiff, fihgo
TR D LIRRAL. 030k, B 1; STOP HFad L4 mdkit
2 MST_CHECK | . =
2] - SAREELLE, 0.
T fi % START 4, 5 1 %8 & 1% START 558 A4 0,12C_CFG[1]
1 RESTART
1] B 1, ARG 1 RE.
(0] START filikc START b A kR 2 02k, 5 1 A% 12C_CFG[1]# 1,
ARESLIE 1 434F,
18.4.7 12Cx_BCRI2C i3 E% (x=0,1)

Hid 4> B2 0x4001.1004, 0x4001_1404
S 0x0

# 18-7DMA f&ig iz 77 f7 &% 12C_BCR

15 14 13 12 11 10 9 8 7 6 5 4 2 0
NACK ADDR_CMP BURST_EN
RW RwW RW
0 0 0
(DA (DS il
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[31:8] A H
12C f&47, NACK FFHriREfE 5.
[7] NACK_IE 0: Jrili it i

1: (EREM BT

12C 147, Al HehEDCEL R AR 5
[6] ADDR_CMP_IE | 0: Sl rbikrii
1: fERES AT

12C ZHafetmingE, FHERA DMA Jix.

[5] BUSRT_EN 1: ffige
0: XM
[4:0] - PR

DMA A {SEHr 2 770 M LA ERGRER Ao fet, B 1 & (o e A 1A

l(’ ©2020 MIBUHBERSALINATA HUE SR LRI’



LKS32MC45x User Manual

19 SPI

19.1 HER

SPI [ F 2 AR, SR A SPT ML AY R I35 T e SP R TR FAlaE, BOAN
SPI Motorola 5o SPI 2[5 AU TARM AR T AL, S IBCE N Master B, Al&i%
ISt SR Slave a8

19.2 FERE

® 7§ Master f/] Slave #1F

® XU ALH, AIMRPEN GO, M 3 REE 4 IE54
®  HRRIUTARY, RIARYEN GO, (R 2 RE 5L

® NG REAYI AR PRI (L

® W4HREMIERINY : MSB = LSB

® PR RS E I AR 1/8

® ik{RS AL, Master SR, AEfE 5 ] ARSI AT LAREF =42 5 Slave AT, fride
fET T LMEEARL, thn] Lk E SN

®  JCANHI FIFO. A8 A AT ik (5 5 S A i

19.3 ZhrEfid

19.3.1 IhEBtERE

AFEURAE L T3, SE MCU [RIAM B Z [AIAY SPT (&4 . SR rh by U515
BrIRAME R e AR EZ I REREAN N s

AHB Interface SPI dma txre
D )
Register Tx Data dma_txaci
cpol B
cpha spi_dout
endian v
mode |
FCLK[8] Baud Rate sclk > ) .
- > S
Generator ss_in q Shift Logic
spi_din
A 4
slave select Rx Data dma_rxreq
dma_rxack

19-1 SPI AERESHHE ]
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{5 46%5, spi_din, spi_dout, sclk in, sclk_out, ss_in f{]ss_out.

spi_din: £z [ HIEHR(E 5 o [F] SPT PR ELEL, HH2 AL E N Master BT, HAFZCH MISO;
MEEECE A Slave #iXf, HAFRCH MOSI.

spi_dout : #z[1 & X EHEE 5 o [A] SPIHMI HLEL , 245 1L & i Master f= , HAF4G 4 MOSI;
MEECIBCE N Slave BN, HAFZCH MISO.

sclk_in: AR AIE T IUHT, BEOR TARRSCY Slave, JE Slave #530T, IEfFTHIA
TeRL o

sclk_out: FELIAIEMINAMES o O, O TAERAA Master, dE Master 5 F, (55
i TEE R 06

ss_in: BERMCHY R IE(E 5o MY, FHR TARREACY Slave. HF Slave #5:0F, ILfEF5HIATC
e

ss_out: FZIAIEM (T MR, BEA) TARRSCN Master. df: Master 0T, (54
HHEREN 1o

19.3.2  ZhRERAA

19.3.2.1 X THER,

AOIAEOLT, SPI = HBCE NN T I, BoEfehmi ZmRedns. BuRfE ot
KAAERPMESRYAH, BIE TR E .

B2 14 Master Az :

® spi_din NEHRHA, HIMB Slave LA MISO

®  spi_dout JyEdfafi, #5MS Slave 15451 MOSI

®  spi_ss_out ARIE(E T, RN AWEIERERMETZE ISR IR GPIO LBl
F2 [ Slave A5 :

® spi_din REURHA, BB Master 4] MOSI

® spi_dout JyEifEf, AN Master 45 1) MISO

®  spi_ss_in N JTIE(ES, RN IR G G5 R AR
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. miso
gpio_oe < >
- mosi
spi_dout GPIO_0 > External
) Logic clk_, Device
ss

spi_din gpio_ie

gpio_oe
spi_dout GPIO_1
- :
Logic

spi_din gpio_ie

gpio_oe B
sckout GPIO_2 )
_ -
Logic
sckin gpio_ie

gpio_oe B
spi_ss_out GPIO_3 )

> Logic

spi_ss_in | gpio_ie

P 19-2SPI 2 [0 AR E I HE ]

M_EERIAT, GPIO #RCE Mt it, W SPL [l Ak #idla; GPIO A5 RCE MM, W) SPLEZITA]
EEL LI G

19.3.2.2 2P T A

SPI $ AT RCE N - B TARC . R, B A 2 —RBEL . BUR(F 5 m, KAEAER
PMESHIAT, BIEETIEME S —IRIEMHGER — TRy, EARRAE, BRI
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. miso/mosi
gpio_oe < >
spi_dout GPIO_0 External
g Logic clk_, Device
ss
spi_din l gpio_ieI
gpio_oe ~
sckout GPIO_2 )
e -
Logic
sckin l gpio_ie[
gpio_oe .
spi_ss_out GPIO_3 )
> Logic

spi_ss_in l gpio_ ie[

P 19-3 SPT #2120 AR L EAE K]

TR, EEHE AR Master, U clk AR IR S 55 AR Slave, U clk 7K
BHRHALGE T

SPI_CFG. DUPLEX FCE N 2, R T AFBA AR M, AR RER A% . GPI0_0 [ oe
fERE, A3 spi_dout | /A ; GPI0_0 f ie 541, spi_din {EAEH AN 00 LUAKETT , 524 Master/Slave
PR &K

(REET

SPI_CFG. DUPLEX FCE N 3, R THAR M, A H sl . GPI0_0 [ oe
KM, spi_dout Joik AR R ESNFL; GPIO_0 (Y ie JT /5, spidin £k HAMBRIEDE . HEAETT,
S Master/Slave BT 98248

R, BTN EMA GPIO I TEdufed, TN AR 1 GPIO T4l

19.3.23 KHikfE5

AFZIM Slave B, RidkfH 50Tk, SPLCFG.CS TR Frifekiile ss iy Master Bk HiffIL
WS, RAE-FAR.
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ss P
B ——
MUX Spi_ss_in

|

1'b0

SPI_CFG.CS I

4] 19-4 SPI ALk Slave At fridefi 5 ided%

AFZIMi Master #CHT, 7 (5 SRl e ARCERAE A T FRIERY e 55, SRR R] il
WUAE Sl Fr B E R/ NI GPIO SEER.

io_oe
?p — GPIO_0
spi_ss_out Logic
____ss External
I Device
I
I
gpio_oe |
_—
gpio_do GPIOTI - — —
Logic

4] 19-5 SPI #5bl Master 55 J718(5 5 1%E4%

IR, H16-5 EMFORAHE. i spiss_out 2y ss 9L, AB204 GPIO_0 AN s
B A RFRAE GPIO 19730, B4 RPK: GPIO_1 [/ /A as Hik o

19.3.2.4 #EHAE

1€ SPLAE TGS AR, &%k el B E R 2 5T SPL I 4 1B Hkg =<2 %] SPI_CFG. SAMPLE 7]
SPI_CLK_POL #:iil. SPI_CFG. SAMPLE “}j Phase #:/l{s7, SPI_ CLK_POL 4 Polarity ¥/

Polarity #1i] T SPI IS AEBRIE N T A TR A . Polarity 24 O I, BRIAR B MG
F-; Polarity 24 1 B, BRIAHSE A& H

Phase 24 1 SP1 Zdl i %1% /8% Phase 4y 0 B, B o AERIA HEP- 2 55— Bk A iy o
SKIFRERSZ], Phase O 1 B, B g BRIAFE P28 — BRI N Ao Bdla it %1 o

19.3.2.5 Bl iR

SPI Bl it s PRl : MSB Al LSB. %iffuf& k{25 SPI_CFG.ENDIAN #%iil. 7E&, 7£
Bla et B2 b B Zh S R et Joma R e

SPI #4715 KAl i, 2 M 8-Bit % 16-Bit, SPI_SIZE.BITSIZE 4<%

19.3.2.6 DMA &

FERFE ARt TSP LIS DMA (4, ilds MCU iy fdH. — &y, Sk fdait
i1 DMA BERERTE , fr/IMERIT RN 179 AR TR, B4l Sil DMA &g 5 15
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PORCTAATT, Uik % S DMA 24

FERMCERF SRS, BE0F H 3772 DMA 353K, 18k DMA BB EUR i 2] RAM o fE%k 1%
BrEERT, BEPEE S DMA 5K, il DMA BHUREHE N RAM Fiii2 2] SPL #21. [Al SPIC
FIFO, SPI %i%—ik DMA &K, DMA HEERRE — ks, A2 L2 71, DMA FILE
NEREH, B-RHE I FTHIIR.

DMA & 2L B DMA ASTHAH .3 £ o

SPI $2[11574F DMA &4, th 524y MCU &4 Wi X JjET--DMA &1, Aoy %diask H DMA
H#Rs ; MCU &0, kiR B MCU FI#S -

DMA f&4, AR BCE AR T :

® WAt DMA Bk, HARYCRIRIIEIEARIE, PIEIER EICELF, FRiCEICE e .
® AL GPIO Bid, 4 SPIEJHIY GPIO L& 52 k.

® Wliik SPI B2, SPIIE/SPI_CFG/SPI_BAUD/SPI_SIZE 2525 {7 Selit B 52 ke

® il SPLE, BEARCE/HMORES . Ml 25 P2 MCU Xt SPLLTXDATA 7547 gniffT 5 #A4E,
B AE AR H DMA, Rk MCU 5B A TR SPL AR TRE .

CPU B TX_DATA |...J% DMAGE SPI %0
DATA frr ) > s
TX_DATA H#5 3 RETHE
2EFBEA_yp- \
/‘ o VAR BIHHFB N FIFO
DMAJEHIEE HEZOVARE) 1iEsEE
DMA ##58 RSN 1-255 1 \ RX_DATA H#558
-— 2 JEUCH(DMAIER)

¥ 19-6 SPIDMA %faii 512 F- 2 HHHE E]
19.3.2.7 MCU {£#5
— IR HRE A% /M — 1> SPI_SIZE.BITSIZE K (M, AR 5¢ 5 e Bl v W sl B i 1 i
AW 2 A5E . Tt R IAE M, 5 SPLLTXDATA Zi/7#%, A REfA E4m. TH=H
FBhkRE, MESCINEE RS &k A S E R AU B BIMES, TFIREs . MR E s
R

® iAfk GPIO Ak, % SPIAL IR GPIO BLE e

® WIlA{k SPI £, SPLIE/SPICFG/SPI_BAUD/SPI_SIZE % {7-Afii # 56 5e.

® MCU % SPLTXDATA #{F g THHAE, itk SPUERIBEA LR . BT, Zdiin
HE A FRSHE ST B3 R BT, vk ki

BE: FEERSAY, WEERHAEE SPLTXDATA 5, 3 HEE SPLTXDATA 58
IR ERIEILET Y CS (500 . B hEiEE 8y R EE TR ER.
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MEX | BUEmEE i
molEaEN TR
R EETE \\ r'
— TEALSPIF R MCUSA
AAILGPIOR | o SPLIE/ SPL CFG/ L | SPI_TXDATA Ftfs
BEERE SPI_BAUD / SPI_SIZE MEES 2

EEhkie I
BTG M ﬁﬂwfm
FRRX Rix iz | BEITER

& 19-7 SPI (& Hi ik 4 Ie & S Em iR
19.3.2.8 Ak
SPI B2 604 =R RRI b i, 2@ BREimse i v, S B ermme B H .
® HHERSERE, HuiEEE K. mHSARL, XF SPLIE. CMPLT_IF 5 1 J&RR.

® RiEEfl, SPL#E[IDh Slave i, A Efiid iR AilelF o 2T, #ebim, #r A i
HERE. SR, X SPLIE. ABLIF 5 1 [

® iitli=E{t, SPLRX_DATA A fra & i A4 M sk, | KLl =4 o =P A 2%, X SPLIE.
OV_IF 5 1 ik

EIREEE, BN SPL K, AT LGS ACE SPLIE[7:4]{ RESEAT A=Al o

done
SPI_IE.CMPLT _IE

ovfl
SPI_IEOV IE |

err ——_‘\ ____Sr‘\\\
SPI_IE.AB_IE — )—SPI_IRQ
SPI_IE.IE

] 19-8 SPI b rhibride (s 5 AL ]

19.3.2.9 JHRIRE

SPL 2 [IHS ll 3f R B 0 0aRAS, 73R ECR H SPLLBAUD. BAUD . SPI (&4 i i E 1T

BRAN:
SPIALH IR = RGEH 4 / (2%(BAUD + 1))

SPL MU AR, B AR, TSRS, s TR AR, EFHERIEEL
o

SPLERIIRH AT, F B AN RUE S TR /A, RS R O RGER Bl BURAIRS
BES (ILH 2y Slave #650) MIAA:, HEMIARGH . F &R PHALAMES , HERTHE IR
GERPPRRYTUA, AL R DA SPT AR R o0 R B 1/8, mHEF A PU3R AR Se R 7,
(RFEF A VI R GE 3. (R, SPIBAUD. BAUD [URCE{EARE/NT 3.
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SPIZERIEI

ARTCRAE

F BA MCU 5t
EABERITE

SPI_BAUD. SPITXDATA|
BAUD PUTE#RAE

HHBAUDS#3E 5
Formula: Sysclk / BAUD<3? L y
2*Baud+1 R EERX
&

BAUD=3

i ed-rd

BRI A 3 5%
= B$h1/8

& 19-9 SPI T /F)EFH

19.4 FfE

19.4.1  HHH4MED

EFIM 1&)\43@?

E%%z!"

#‘Jl&mﬁfn

»Wk*
§ﬁ

1§§ﬂ '
JT ‘ﬁ

SPI0 MEERZF /7 d Ay b2 0x4001_A800, SPIT HIbRFF /7R AV HEZ 0x4001_AC00, 41500

‘Fo
%% 19-1 SPI BB IE ] A7 47 2 5158
R fhi ¥ i
SPIx_CFG 0x00 SPI il & 27 A7
SPIx_IE 0x04 SPI HlT &7 A7
SPIx_BAUD 0x08 SPI i R 25 74
SPIx_TXDATA 0x0C SPI Ak E a7 i an
SPIx_RXDATA 0x10 SPI B K s 27 A7
SPIx_BITSIZE 0x14 SPI &4k s 715 K 27 7w

19.4.2 SPIX_CFG SPI&HIZfE#R(x=0,1)
Hhdl 4> B2 0x4001_A800, 0x4001_AC00
SAE: 0x0020

% 19-2 ARG % (4 SPLCFG

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
é 2] 2] E é <Z: =4
5 S| 2| & | & |8 |8
a m
RW RW RW RW RW RW RW
0 1 0 0 0 0 0
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ACE (LT Wil
[31:8] At

W T AR

0X: SR PR T AR
[7:61 PUPLEX ) 100 Frppemirmst, @i

11: FJFAACTAER, (IR

SPI KA, Fik(E 52k FIMER 1.
[5] cs 0: Slave #AF, Fik(E 51 AHRIE--0

1: Slave #=F, Ri%(55 >k H Master %45

SPI = MARIERE . BRAE Y 0.
[4] MS 0: Slave =
1: Master iz

SPI tEA7 4. BRIAMEN 0.
[3] CPHA 0: Phase & 0
1: Phase /1

SPI At ERIMEN 0.
0: Polarity 4 0
1: Polarity /y 1

[2] CPOL

SPI BEIPALHGINFY - BRIMEN 0,
[1] ENDIAN 0: MSB, Eifrdcfet
1: LSB, {IRA5f&hm

SPIBTERAERENS 5o BIAEN 0,
0: K] SPIARiER
1: JFJ5 SPI itk

[0] EN

19.4.3 SPIxIE SPI H¥iaE(x=0,1)

Mok 52 0x4001_A804, 0x4001_AC04

SAE: 0x0
7% 19-3 SPLIE Ml 25 {758
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IE CMPLT_IE | AB_IE OV_IE TRANS_TRIG CMPLT_IF AB_IF OV_IF
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
e HLAFR A
[31:8] S
SPI HTHREFT 5. BRIAME N 0.
[7] IE 0: A SPI Fhlky
1: {fi5E SPI Hpilky
[6] CMPLT_IE | SPIf&H, SEiFrhiiREF S .
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0: BRI
1: {FREM B

[5]

AB_IE

SPI &4y, S BRI ERE 5o
0: BRI
1: {EREM BT

[4]

OV_IE

SPI &4y, fat t FF R RE (S5
0: BrMcH TR
1: {FREMIBTIE

ERINMEN 0,

[3]

TRANS_TRIG

T4 fil A B 4%
1: AMEBfil A
0: WEBHBIIT. R ARL

CMPLT_IF

SPI f&kir, SeplidHt. AR, 5 13k

[1]

AB_IF

SPI {4y, S =fft. Slave BT, LIRS, KA EES TR
Filb. SHPAR, 5 1IER.

[0]

OV_IF

SPI A&k, i th = 1F o BRI FEBURTBOAHEEUE , AU HT AL
WOk,
HHPAR, 5 1R

19.4.4 SPIx_BAUD SPI Ji&RFFHE(x=0,1)

Mok 52 0x4001_A808, 0x4001_AC08

S E: 0x0
2 19-4 SPI_BAUD 15| %4744
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRANS_MODE BAUD
RW RW
0 0
A (LATR Wi
[15] TRANS_MODE | SPI #t#4#i# /7. Bti\A 0, DMA J5=,
0: SPI #2[157FF DMA #EEdRE] SPI #:1, ek &EFIEAL.
1: SPI #[13FF MCU i 4dms SPI #211, S¢mAIRFIHAL.
[14:12] -
SPIALHM R R BC &, SPI SEPREHE BT E A N:
[11:0] BAUD SPI &l i = RGN / (2*(BAUD + 1))
PIid, BAUD [HRECEEARE/NT 30

19.4.5 SPIx_TXDATA SPI¥iEREZFHFE(x=0,1)

k4512 0x4001_A80C, 0x4001_ACOC
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GAIE: 0x0
2 19-5 SPI_TXDATA ${#2 4 3% 25 {758
15 14 13 12 11 10 9 8 7 5 4 3 2 1 0
TX_DATA
RW
0
(A} (RN TiEH
[31:16] At
[15:0] TX_DATA SPI (¥ Rt 7

19.4.6 SPIx_RXDATA SPI $iEEEERE(x=0,1)

Hohkgr 52 0x4001_A810, 0x4001_AC10

EAiE: 0x0
2 19-6 SPI_RXDATA ¥4l 25 17 4o
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RX_DATA
RW
0
e BLATR i
[31:16] A
[15:0] RX_DATA SPI Hdfa U 7y 74

19.4.7 SPIX_SIZE SPI¥iEFTKEFHER(x=0,1)
Hid 4> B2 0x4001_A814, 0x4001_AC14
SAfE: 0x0

2 19-7 SPI_BITSIZE %545 | 1 2 47 2
15 14 13 12 11 10 9 8 7 6

BITSIZE

RW

(AZ (LA FR Al
[31:8] A
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0x0E:
0xO0F:
0x10:

AR B
0x00:
0x07:
0x08:
[4:0] BITSIZE 0x09:

ARIAME
ARIAME
8-Bit
9-Bit

14-Bit
15-Bit
16-Bit
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20 CMP Hrijse

20.1 HER

R AR o AL AR (LA R R FR CMP AL, S8 T X0 Jm 22 B R el L 4 ] Comparator
PN, K7 CMP B ] CMP 0R), JHTERE 6 MBI LA AR i 5=, &5
FERES AP IEW AT AL (55 AR P RT3, it T CPU
FEA LR T o

CMPO/1 ] LAl MCPWMO (1) 4 fi% P aliE TP {20, CMP2/3 uf LAfdi ] MCPWM1 [ 4 it
P Al IE (5 BT ], CMP4/5 BER] LA ] MCPWMO, tuu] LA/ MCPWM1 [ 4 it P iliE (5
T

T L e AR A8 U 0 Il Hi B, T LAE 520 CMP_DATA {H815 . [R50l b Beas R 408
I S S (B T LAE L B E GPIO (158 —IhREik e, HAA GPIO 55 —DhRENCE K5 [, 152
25 datasheet,

KTHAU A B 20, (ol H A (55 AOIERE, IBWWIVECE, 1H2% %17 5.1.6,
20.2 FHEw

20.2.1  HH-AMED

CMP FIER 7y A7 ar iy B L2 0x4001.3000, ZFf7aes 240 T
7 20-1 FeBGR AT (7 dl R

U % itk Wi
CMP_IE 0x00 g W e A7 (e
CMP_IF 0x04 g bR R A i
CMP_TCLK 0x08 Heicas o A bz il 77 A e
CMP_CFG 0x0C Heicas s il B e

CMP_BLCWINO | 0x10 Feakas ) 2 e 0
CMP_BLCWIN1 | 0x14 | W8tz 1
CMP_DATA 0x18 He it H BB BT A7 4%

20.2.2 CMP_E HWi{HEESHER
Hihk: 0x4001_3000
S{iE: 0x0

% 20-2 LAR RN RER £ CMP_IE
6

15 14 13 12 11 10 9 8 7 5 4 3 2 1 0
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EI EI EI §I §I E| E| E\ E| EI E\ E|
RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0

(A= (RS Pl

[31:14] A

[13] | CMP5_RE | [b40#: 5 DMA iER{ERE, S

[12] | CMP4.RE | [LA0#% 4 DMA IER{ERE, S

[11] | CMP3_RE | [L4¢#% 3 DMA IER{ERE, S

[10] | CMP2_RE | [b##% 2 DMA iER{ffE, mAR

[9] CMP1_RE | [L#:#% 1 DMA #ER{fifE, =A%

[8] CMPO_RE | [b##F 0 DMA 35R{GRE, SARK

[7:6] A
[5] CMPS_IE | s 5 rhlifling, mAaRL
[4] CMP4_IE | [b##s 4 hi(liRe, mARK
[3] CMP3_IE | [b##s 3 rhlifling, AL
[2] CMP2_IE | [b##s 2 rhlifling, mAaRL
[1] CMPLIE | [b#ds 1 Fhlr(line, ARk
[0] CMPO_IE | h##s 0 Fhlr(line, ARk
H T CMP {55 1] fE & — MM I iP5, e[ CMP filtk DMA I, HEF2¥ i & 251k
R Bl o

20.2.3 CMP_IF G WiirESEs

Hihk: 0x4001_3004

SAfE: 0x0
% 20-3 tAcgs bR A fAdy CMP_IF

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
é\ El é\ él E\ él
5 g & 5 & 5
RW RW RW RW RW RW
0 0 0 0 0 0

A | PLAAFR 4B

[31:6] AL H]

[5] | CMPS_IF | [b#eds 5 Hhieak, @A, 5 1HE
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[4] | CMP4.IF | [bAkgs 4 HhiiaE, SAR, 5 1HE
[3] | CMP3IF | [bAess 3 Hhiliiad, mAR, 5 11HE
[2] | CMP2IF | [bAegs 2 Hhiliiaad, SAR, 5 11EE
[1] | CMPLIF | [bAegs 1 HhiiaE, SAR, 5 1EE
[0] | CMPO_IF | [bAegs 0 thibiiaids, mAR, 5 1HE

20.2.4 CMP_TCLK 4 ipfeiiss et

Hohlk: 0x4001_3008

SAME: 0x0
7 20-4 L o AR s il 27 4% CMP_TCLK
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
2 z 3
RW RW RW
0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
= z 2 2 z 2
RW RW RW RW RW RW
0 0 0 0 0 0
(A (RS i
[31:24] S
FLicds 5/4 SRR, BT MCLK 3T 1~16 43451, 520
23:20] | FIL_CLKS4.DIvig | oo o/4 IHRTAGGL, ST [T 1~16 2050, Jo
HEN HOBA R T I TR
[19] CLK54_EN FoAcds 5/4 BHAMERE, mARL
Fecds 5/4 SRUEI o343, 3'h0:1 5345, 3'h1:2 734, 3'h2:4 43
[18:16] | FIL_CLK54_DIV2 | 47, 3'h3:8 4347, 3'h4:16 4347, 3'h5:32 4347, 3'h6:64 434,
3'h7:128 44
FLa5eae 3/2 YEPI A0S0, BT MCLK (7 1~16 40, S0
(5:12] | FIL.CLK32.DIVi6 || L \_/.m ﬁ i EPfj i, BT AT AR, SR
B FEBAS T o ]
[11] CLK32_EN Foicas 3/2 IPERE, @A
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Foieas 3/2 WEPI AR50, 3'h0:1 4348, 3'h1:2 4343, 3'h2:4 73
[10:8] | FIL.CLK32_DIV2 | #fi, 3'h3:8 4}4i, 3'h4:16 434fi, 3'h5:32 4347, 3°'h6:64 434,
3'h7:128 4345

ks 1/0 YRI5, B-T MCLK AT 1~16 4343, 50
BE LS TR I ]

[3] CLK10_EN Fodeds 1/0 SR BIERE, SARL

FoAcds 1/0 JEHIN o345, 3'h0:1 4343, 3'h1:2 4343, 3'h2:4 43
[2:0] FIL_CLK10_DIV2 | 4fi, 3'h3:8 4}, 3°’h4:16 4}, 3°'h5:32 4}, 3°'h6:64 44,
3'h7:128 44

[7:4] FIL_CLK10_DIV16

CMP J 35 iR

Freq(CMP_Filter) = Freq(MCLK) /2CMP_TCLKFIL CLK DIV2 /(CMP_TCLK.FIL_CLK_DIV16+1), H:rft MCLK
NAG TR P FTFEIERIE, 774 CMP JE N PP 2 58 CMP_TCLK.CLK_EN fi,

CMP_TCLK.FIL_CLK10_DIV16

CMP_TCLK.CLK_EN CMP_TCLK.FIL_CLK10_DIV2 &
FCLK TCLK CMP filter clock
0 O———» 1/20KDIV L0, 1/1~16
h
cmp raw signal ~~><__~ | filtered cmp signal
—_— =< >
T~

P 20-1 HoARaR IS b 2

CMP LBl FH I I I pOC AU LE et B A5 5 30T 16 BEpR AR AE S, RIS AR
SERSRBEE 16 AIEH sl I RE I 98 Ay , CMP Aibidar RIS BRI 54 2 k41, W
I AFSEUER A E 16 SR ph R A 42240, U CMP e H AOIE SR AR5 4667 R
(EAAE . BIYBY B8 B =3 Bh A+ 16.

R A7 3 I BT LA T 43950, R It CMIP 3551 I8 5 B VL2 1%1%16~128%16%16 AN 2k,
Rl 16~32768 /™ALL,

20.2.5 CMP_CFG |55
Hihl: 0x4001_300C
SEAE: 0x0

% 20-5 R %5 74+ CMP_CFG

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
3 S
& S g S
| |
= | E| & | 2|2 | &| 8|3
= o z - = o z &
Ay &~ i ' Ay [~ N <+
= i I£ = = n) E [
| lér_‘) E E | E E 5
g = S g = S
= © = S
o o
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RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sl Elz || 2Bz |2 2|2 52|28 |z]|.:
s lg | &g | 2| E | g |3 |E 2|5 |3 |8 |g|2|:2
o = © o = © o = o = = o
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
AZ) HLAFR i 1
[31:24] A
95 FFERT PWM (5 B it e MP_BLCWIN1 f#i{E1#1
(23] | CMP5.W_PWM_POL et 5 A & oWk, 16 CMP_BLC BB
N
[22] CMP5_IRQ TRIG | b4 5 Fhlfi A0, O:Hi~ Pk, 1 bETHEflA
[21] CMP5_IN_EN Py 5155 A\ fiine
[20] CMP5_POL PoAeds 5 e, 0 ARG TMRE AR
GO 4 TR PWM (35 B e MP_BLCWIN1 f#i{E1#1
[19] | CMP4.W_PWM_POL FEeas 4 A & oWk, 1& CMP_BLC BB
N
[18] CMP4_IRQ TRIG | s 4 Rl A2 iy, O:H Vb, 10 ETHf ik
[17] CMP4_IN_EN tbiees 4 (55 A\ fiiRe
[16] CMP4_POL Foads 4 PR, Ons i PARG LARHPARL
98 3 FTH PWM (5 B Ei%4% , #£ CMP_BLCWINO fii E 1%
[15] | CMP3.W_PWM_POL Fieds 3 A fH oMbk, 16 CMP_ HRETE
EdE
[14] CMP3_IRQ TRIG | FCAGHs 3 G0, O:f- Pk, 1o BT
[13] CMP3_IN_EN tbiess 3 155 A\ fiiRe
[12] CMP3_POL Fedds 3 MR, Onsi ARG LGRS PARL
S8 2 FFEEG PWM (= Bt % MP_BLCWINO i §E1#1
[11] | CMP2.W_PWM_POL Fecds 2 JFd PWM (5 S, £EC CWINO fs GBI 1
A
[10] CMP2_IRQ_TRIG | HoAgs 2 il 25, O:Ff Pz, 1: BT filA

[9] CMP2_IN_EN th#ess 2 (55 A\ fERE
[8] CMP2_POL Podds 2 PEIRRE, Ons i ARG TARH AR

CMP1_W_PWM_POL

ey 11 PWM {5 SARPEEs:, 7 CMP_BLCWINO fREfE I
A

CMP1_IRQ_TRIG

Pededs 1 Pl 28R, O PR, L BETHvib R

[5] CMP1_IN_EN Foas 11555 A\ fdine
(4] CMP1_POL Foeas 1AMEIESE, O PARG TR AR

(3]

CMPO_W_PWM_POL

FLECHE O T8 PWM {5 S HeHEbEE, 72 CMP_BLCWINO (fAENT L
Rl

[2] CMPO_IRQ TRIG | FCAds O Fhlfit G0, O:f~ Pk, 1 TR
[1] CMPO_IN_EN P 0 (554 A\ fdine
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[0] CMPO_POL Pedds O APEIEEE, OnS i ARG TR PR

LAL# R 0/1 0], HARAE R AERERHIANE 20-2 Fos.

CMP_CFG.CMPO_IRQ_TRIG

CMP_CFG.CMPO_POL CMP_CFG.CMPO_IN_EN i
>
CMP_IF[0]
] — >
i : 3—7 FILTER » EDGE >
; AND
XOR
Comparator 0
XOR
AND
[ j > | FILTER > EDGE >
Comparator 1 *j—» CMP_IF[1]
— >
>
CMP_CFG.CMP1_POL CMP_CFG.CMP1_IN_EN T

CMP_CFG.CMP1_IRQ_TRIG
] 20-2 b il K e~ A2 2 4 (LA CMPO/1 D)

g 5 MCPWM Akl if AR5 801, Hor MCPWM AAERI P A2 (55 T MEy L e
TR RERIE S HERG B SRR E ST IR ERICR, (UL CMP_CFG #7450 .

MCPWM f{] fail {55 i LIk [ GPIO, tin] LISk [ Foeastidi, ] MCPWM_FAIL & (78 E1 7158
filo Wnfk MCPWM [ fail {552k H HLAds, W22t eSO N B RO IT B 1Y« fail (F520EA
MCPWM Ja th Zx g T PE( RE LA K AL 3, 5 HUARA AR U H S 4 pths7, o MCPWM AR
W AFar TRl . MCPWM NERL fail AHCAYHHRFI(E 520 E) MCPWM A AT AR (EREE
PeAZH AR JAGE S5 MCPWM ET5,

/ CMP \ / MCPWM \

MCPWM_CH[0~3]P

7
i i il Si i MCPWM_CHOP
j Opening window ‘ Fail Signal Polarity Fail Signal Filter 10 driver 0 |_(

Control ‘ Enable Control MCPWM_CHON
10 driver 1 MCPWM_CH1P
Comparator 0 river MCPWM_CHIN
N MCPWM_CH2P
’—l: ‘ 10 driver 2 MCPWM_CH2N
>
Opening window Fail Signal Polarity o . MCPWM_CH3P
B Control " Enable Control Fail Signal Filter 10 driver 3 MCPWM_CH3N
Comparator 1
CMP Polarity,
Enable and Filter
Generation MCPWM IRQ
i .
CMP Polarity, Generation
[
Enable and Filter

- AN /

& 20-3 CMP 5 MCPWM [y
ST LS TR A ThEE, 45 CMP_CFG.CMPO_PWM_POL=1, II7E%}% MCPWM CHNx_P (=5 % 1
i, HAeas 0 AT LAF=AE A 5 S, Hopt i 21 Fb (550 0 ) 2, #5 CMP_CFG.CMPO_PWM_POL=0,
WAEXT N, MCPWM CHNx_P {55 0 B, HLfeas 0 LI A e m 54, HABR 2 (554 0.
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e 1 RYIFR 2RI E 0 fr CMP_CFG.CMP1_PWM_POL (gt T4, A .

¥ : CMP_CFG.CMPO_PWM_POL #] CMP_CFG.CMP1_PWM_POL [&]f}2 5% A MCPWM et
YER FAIL (5510 W55, An1&] 20-4 iR R E HEALARHY MCPWM FAIL {55 A DL b Heddin
IR, ARG AR B e OISR I A0 FE, (HU2 AT LAk MCPWM [HUIEIE (5 -5 U T 5
B, JF AR E A R R B IR . FAIL {55 3F A MCPWM Aidh )5, A LAE % &
MCPWM_TCLK #4733 .

MCPWM CHNm_P

Y

Y

)
L

CMP

Comparator 0

AND
i::i:>? > N\ MCPWM
B
Comparator 1

MCPWM CHNn_P where m,n could be 0,1,2,3

ANALOG

Y

Y

P 20-4 AT DRER R

20.2.6 CMP_BLCWINO JFgfiZfl &m0

Hohk: 0x4001.3010

= AN .
SAAE: 0x0
7 20-6 HLAER T A il 77 /74 0 CMP_BLCWINO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
=4 =4 =4 =4 Z Z Z =4 =4 =4 Z Z Z Z =4 Z
LL“I LL“I LL“I LL“I Lul Lul Lul ml Lﬂ‘ Lﬂ‘ Lul Lul Lﬂ‘ Lﬂ‘ L'JI Lﬂ‘
z z z z z z z z z z z z z z z z
3I 3I 3I 3I gI gI gI 3I g\ g\ 3I 3I g\ g\ gI g\
s |l sl 2| s | s |s||s| 5|85 &5 | 5|53/ 8
=z 4 z z Z Z Z Z Z Z Z Z Z Z Z Z
jan} jan} jan} jan} jas) jas) jas) jan} jan} jan} jas) jas) jas] jas] jas) jas]
UI UI UI UI UI UI UI UI U\ U\ UI UI U\ U\ UI U\
e |l glgleg| gl ||l || || ¢g]|¢g]|¢
= = = = = = = = = = = = = = = =
o o o o o o o o o o o o o o (&) o
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(VACS RLATR ]
[31:16] ]
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[15]

CMP3_CHN3P_WIN_EN

filiJl MCPWM1 ekl CHN3_P i i th 1 P ST I- il (5 54
N 3 TR (ERE

[14]

CMP3_CHN2P_WIN_EN

filJl MCPWM1 ekl CHN2_P i th i P ST I- (5 54
N R 3 TR (ERE

[13]

CMP3_CHN1P_WIN_EN

filJl MCPWM1 feble CHN1_P i th i P ST S-E il (5 54
N R 3 TR (ERE

[12]

CMP3_CHNOP_WIN_EN

filiJl MCPWM1 féekle CHNO_P i i th ) P ST S- 1 (5 54
N 3 TR (ERE

[11]

CMP2_CHN3P_WIN_EN

filJl MCPWM1 fekle CHN3_P i i th i P ST I- 1l (5 54
N R 2 IR (ERE

[10]

CMP2_CHNZ2P_WIN_EN

fil ] MCPWM1 ikl CHN2_P i th 1 PSSR 6 (5 51
N R 2 TR (ERE

CMP2_CHN1P_WIN_EN

fili/ MCPWM1 il CHN1_P JljiE i i 19 P& o- il s 51k
N A 2 I RE

CMP2_CHNOP_WIN_EN

i/ MCPWM1 fitle CHNO_P JljiE i i 19 P - il s 51k
N A 2 TP RE

CMP1_CHN3P_WIN_EN

i/ MCPWMO il CHN3_P JljiE i i 1 P - il M5 51k
N 1 TR (ERE

CMP1_CHNZP_WIN_EN

i/ MCPWMO il CHN2_P JljiE i i 19 P - il fE 51k
N 1 TR (ERE

CMP1_CHN1P_WIN_EN

i/ MCPWMO il CHN1_P JijiE i i 19 P& o- il s 51k
N 1 TR (R RE

CMP1_CHNOP_WIN_EN

it/ MCPWMO ikl CHNO_P JijiE i i 1 P - il 51k
N 1 TR (ERE

[3]

CMPO_CHN3P_WIN_EN

filJl MCPWMO ikl CHN3_P i i th 1 P ST -4 (5 54
N R O T (ERE

[2]

CMPO_CHNZ2P_WIN_EN

filJl MCPWMO ikl CHN2_P i th i P ST -4 6 (5 51
N R O T (ERE

[1]

CMPO_CHN1P_WIN_EN

filJl MCPWMO ikl CHN1_P & th 1 P ST -4 65 51
N H O T (ERE

[0]

CMPO_CHNOP_WIN_EN

filJl MCPWMO #éikle CHNO_P i & iy th i P ST S (5 54
o HeAd 0 17 (HRE

20.2.7 CMP_BLCWIN1 FFafistlamae 1

Hihk: 0x4001_3014

SE: 0x0

15

3 20-7 LAERIT A 15 27 74 1 CMP_ BLCWINO

13 12 11 10

9 8 7 6 5 4 3 2 1 0
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CMP5_1CHN2P_WIN_EN

CMP5_1CHN3P_WIN_EN

CMP5_0CHN2P_WIN_EN

CMP5_1CHN1P_WIN_EN
CMP5_1CHNOP_WIN_EN
CMP5_0CHN3P_WIN_EN

CMP4_1CHN1P_WIN_EN

CMP5_0CHN1P_WIN_EN
CMP5_0CHNOP_WIN_EN
CMP4_1CHN3P_WIN_EN
CMP4_1CHN2P_WIN_EN

CMP4_1CHNOP_WIN_EN

CMP4_0CHNOP_WIN_EN

CMP4_0CHN3P_WIN_EN
CMP4_0CHN2P_WIN_EN
CMP4_0CHN1P_WIN_EN

z
z

z
z
z
z

z
z
z
z
z

z

z
z
z
z

T Tt Tt T s T T T
L s T

[31:16] e

[15] | CMP5_1CHN3P_WIN_EN ii;\;ﬁcfwgg;ﬁCHN3 P IEIEHI Y P BRI S
[14] | CMP5_1CHN2P_WIN_EN ii;\g;wgg;ﬁmm P JEjEH Y P BT REHIE S
[13] | CMP5_1CHN1P_WIN_EN ii;\g;wgg;ﬁmm P JEjEH Y P BT R IS
[12] | CMP5_1CHNOP_WIN_EN ii;\g;wgg;ﬁcmo P JEjEH Y P EF RIS
[11] | CMP5_0CHN3P_WIN_EN ii ;:gg‘gg‘;gﬁwm P i I P S bl
[10] | CMP5_0CHN2P_WIN_EN {1 MCPWMO #ibk CHN2_P Jligfith iy P ETFREEH (S

VRN AR 5 ITE(liRE

CMP5_0CHN1P_WIN_EN

i Jl MCPWMO #5i CHN1_P i
VEON s 5 T filinE

B R P AT R RE S

CMP5_0CHNOP_WIN_EN

i Fl MCPWMO #5i CHNO_P i
VEON R 5 T filinE

B R P AT R AR S

CMP4_1CHN3P_WIN_EN

i Jl MCPWM1 #5ik CHN3_P i
1V R 4 TR e

B R PRI R RE S

CMP4_1CHNZP_WIN_EN

i Jl MCPWM1 #ik CHN2_P i
VBNt 4 JT I fRE

B R P AT R AR S

[5]

CMP4_1CHN1P_WIN_EN

i Jl MCPWM1 #5ibft CHN1_P i
VEN Hofees 4 JT I fRE

B P AT RERIE S

[4]

CMP4_1CHNOP_WIN_EN

fifi )} MCPWM1 #5kk CHNO_P 5
VEN ke 4 JT I fliRE

R P AT RIS

[3]

CMP4_0CHN3P_WIN_EN

i )} MCPWMO #5kk CHN3_P 5
VEN ok 4 TP liRE

R P AT RS

[2]

CMP4_0CHNZP_WIN_EN

i )} MCPWMO £k CHN2_P 5
VEN ok 4 JT I fliRE

R P AT RS

[1]

CMP4_0CHN1P_WIN_EN

fifi i} MCPWMO #5Hk CHN1_P 5
VEN ke 4 TP fliRE

R P AT RIS

[0]

CMP4_0CHNOP_WIN_EN

i § MCPWMO #5ikk CHNO_P i

B R PRI R
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VEN LA 4 T 1dRE

i CMP_BLCWIN([3:0] {7 1bit o 1, S W IS R ) CHNx_P X R & 155 AR B T 428 o
UnER CMP_BLCWIN[3:0] 4'b0000, WIZIR g LS5 117 4E 5 MCPWM (550K

CMPO/1 RJ LA MCPWMO 1] 4 fi% P ilE B TP 2], CMP2/3 af LA ] MCPWM1 [ 4 #%
P AR SR T ], CMP4/5 BERT LA MCPWMO, Al LA ] MCPWML1 [ 4 i P idiE S

ST EE
20.2.8 CMP_DATA #jHi¥iEEHER

Hohl: 0x4001_3018

SALE: 0x0
7 20-8 HLH i Uk (74 CMP_ DATA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
& E 5 5 5 5 2 2 = = 2 2
ELR R R R | K = 2|2 2| 2| Z
RO RO RO RO RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0 0 0 0 0
(DA BLAATR L]
[31:14] S
[13] CMP5_FLT_DATA Feieas 5 B IG5
[12] CMP4_FLT_DATA Feicas 4 Zal B HIE S
[11] CMP3_FLT_DATA Feieas 3 Zal B IG5
[10] CMP2_FLT_DATA Feieas 2 Zal B E IG5
[9] CMP1_FLT_DATA s 1 2B G S
[8] CMPO_FLT_DATA Fbess 0 2B s 5
[7:6] A
[5] CMP5_RAW_DATA | [b4eds 5 it tifs S, Bk ABIIHESRS 5

CMP4_RAW_DATA

Folar 4 Fint e 5, BERORAAI R 4

CMP3_RAW_DATA

Felas 3 Rt G5, EROREBGIHHE 3

CMP2Z_RAW_DATA

oA 2 SRR HIF S, ELoR I BT 2

CMP1_RAW_DATA

Hfeah 1 SURTI 5, FLBOR FHE LA 1

CMPO_RAW_DATA

[ edh O SRR, ELBOR E BE TR 0
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21 CAN-FD

21.1 48

CAN A HIEH2 R & CAN Bl i il fE 1%, /2 CAN 2.0B MIVERIATA LA, RIS
}# CAN-FD,

CAN Wil i FH 22 3 B ZRBCEAE W 2% 1 i Z IRl B (RN R) TR AT iR a2, LA b4 CPU
HRBIMIH . CAN SZFE i 87 (8 P RERSAE A ALV < RN 2805 AT SEH B RS . CAN sl g
XA R EE R — N AR E 1/0 #%45.  CPU ijli] CAN gl gs LML M4k CAN 4k R4
MY Ak B 5 CAN SZRHTERAN T A

/ clock
prescaler

= 3
= = configurable  Configurable,FIFO-like
4 Z ®
3 S || Acceptance | | Receive Buffer — &
Filters &
CAN 3] data bus
Protocol =]
CAN rxd Machine High priority E
Bus =°
Transceiver CAN 2.0B ‘E .
;/ txd or g interrupt
]
=
Configurable

N

vAN-CTRL core Low priority

P 21-1 CAN R R CAN S 2das il d i LR

21.1.1 CAN ¥

CAN Jl{F 2B WIBETHY . CAN PR AEAE IR SRt FRufEinihiy f@ii. XJF CAN 2.0, K
BRI 8 77, AT CANFD, —itfe 2 n] LI 64 1~F1.

Jirf5 CAN i fifE R FHRE PN CAN B2 TR, NEMEBHT .

BB AL BRI AE CAN 2, R — 1o T B AR PRI 19
L BV BT AR I T B CPU M5, CAN Fehl2 T AR A BT 2
PO A BT SRR O LRI P P PTG L. FUA S0 S B
R, B SRR K I R4 CPU.

DIAR IS T ALl 25— CAN 5 Sttt FUATBERs (bbb W BT, CAN
BORASHLE I F FUA R OR bR 0T ., I B Bk e R — A RE AT F 4 21 00
B IR G

CAN 2.0B % L 1 =& 1Mbit/s RUEHEHRR . 4T CANFD, JARRER. CAN FD FrifEzE L
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T FPRCRR IR AL . USRS PR RO, WA A e T AL S RO R SE A, T
Sk EABAVR P 2 B e i o

21.1.2 CAN 2.0B AKXl j5 F CAN FD

CANFD 2 CAN 2.0B sl f¥) F) N He79" Ji o £ 1~ CAN FD 77 s{ARREAS BRI 22 L1 CAN it

T AT AT TS, AT A enp IX iR I EC B, A W2 ) 281 CAN B CAN FD
WOt T & YT R, B2 Le 8 CAN 5 CAN FD i, phfiege b X rP AR A BE TR

21.1.3 AR

21.1.3.1 TTCAN (Time Trigger CAN)

A 150 11898-4 friff, CAN il i ] e I ) filAc CAN (54U (TTCAN). CAN #z7]
PR R SR, AR RS CAN S 3Rt/ TSI 5 B,

TTCAN [EEARE SRR AT AE— el A , T 0 BRI A3 S _E I TRV, I Al TH S AT Akar
CAN FZErRRy— AT RUZRT R ENL. HRFENLIESH W ESH WU, TGRSR A
225 W IR RZ — AT ] o AR AT B T AR e B TR 7 b f%dar. TTCAN REeE
HEY A B S BRI BOE 4 R I AT T T AR AT 2 T o

A = Rh A TR i 1 2

® AT (HAF— T % BA R EIDRY )
® [ iR (RAEFI AR RIE T, T AR e kiZ)
® (PRI HI UL T RER TR &, vl RE S Bk 4)

USR] T, B RECE PRI TR [V EOA I R X154, CAN il dsfefit 17— M
PE LS, T EMETUE LRI ia e St s i i =

CAN & HIgs (e R B S22 WOF TR EA Al BEPEERT 82— 16 frERT4, %I
SO 11898-4 Level 1 % X LA CAN bit B ] A A7 IE, T o

Br T HTHEAR IR il A 2 Fb, CAN =g it 7 — I W ik & RAe 2 25 i 52
R T o

Tl g e E ORI R RSB B E. B, EPEEEN kG B BRI
RHE A IRl Hef]id s EALET XA I S T

CAN §%#|2& IP (CAN 2.0B/ CAN FD)

REERAE B R Oa Pa)
(Sideband)
mExE
CANGI i | s [ TTean w60
@iciocy [ THEETIR aasiamenmiag REEASHE A
lorof BEMUSOFL e T £t cPU)
EOFE# / 5AHB/APB 4|
- ciaeosrtig | || | EpAREE | SEEMR(TX Buffer)| CAN MAC 3 e s Ry Buffen)] L e
FEEETI utosar M) @tmai | a20romEm) [ TAPOAT g [T FTREH (DRI TR P " iy ]
siiRgs

4] 21-2 CAN 2 il di Ko -5 e ) 5 2R A P
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21.1.3.2 CiA 603 HJJr]E]

CAN in Automation (CiA) fERLYE 603 HE LT —FhIN (R4 773k, CAN ffild SCRp izt o
CiA603 FJ L5 TTCAN —ja i,

CiA 603 HYEEARE AT — P MSZIa TRYERT 8 , ARG 3l I AE CAN bit I [RIEFT HHEL
£ CAN/CAN FD 1lifj SOF =i EOF Zb#RE A+ [H] ;-

CiA 603 74 AUTOSAR (R [ BUFIRT [RI[F] 25 . X§T AUTOSAR, CAN RZ&H ) — >3 fU2 i [A]
FHle AL LR EEE (SYNC JHE) o SYNC 315 AR (A1 i e i) S HUR AT e 1] ABLER
Bo 578 SYNCIHERY A0k -5 5ERn & 1% SYNC JH S [R] i [R) 2245 H iof [B) =LA follow-up (FUP) §H
SRS

21.2 4

21.2.1  IhREFIE

o CANHI%
o XFF2.0B (RE8NFIAMEM, 46 S H BRI IERHE)
o YHFD (%647 AR, 1S0 11898-1:2015 = EISO/ 1)
o YRPREURHE
o CAN2.0B & K% 2% 1Mbit/s
o CAN FDSZ % #ir B
o NZRFEIERR TG (151/256)
o  FtZEE (RB)
o HAIEYN121i(slot)
o ZKFIFOf}H
o “BEUERR"ECAIER” I EAOH BA S B R T IIH R
o WM EIRZEDA
o TREZ s (PTB), FIZA4N1Mi(slot)
o HREZME: (STB), R4 (slot)
o NS A AR AE29bit AT N
o 16 HEAEIERT
o FREHE
o MW kLS (HTPTB. STB)
o AU
o FREIEIE (PFREIERATSMESIEIER)
o RS RN
o FiIREJE &AM EERITE A RO E
o TIgmFREEIREAIR
o ATHCE AT SRIR

o [NIRIE:
o SO 11898-4 TTCAN

o CiA 603 i jal#%k
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e  3fZAUTOSAR

21.2.2 | A

CAN Hill AR T Hy IR IR G A, B 776 CAN 2.0B I A4 CANFD Jii. iR
AREER, R AE (B o (A CAN 2.0B HIVSE L TIRIBA S (k) BT, FEit,
A RAEFIT A CAN 2.0B 5 £i#1%] CAN FD i (15 CAN 2.0B Wit LV ARG ) , WX
4 S CAN 2.0B 5 P R AR . IXFIA T AFR N “CAN FD AFe4”

AT 1 EHASF BT, MR R R GO R, MR AR R . X
JEMT CAN2.0B LUK CANFD 45, Ml R A SEUIOT REUEM{TE. #0007 H22.
WL, NIEISE ACK, SRR Zeas R AT LRSI F— i X T CAN 2.0B 1551, iXFxy“CAN
FD 77", A[fi—>M4Hi5c3 CAN 2.0B F1FD fiffy ks

2123 JHEZEMX
21.2.3.1 4 EZEnh XA

THEZEh XIS N R . BN ZERIXHERYE (slot) AL LARgRR R .

clock
/ Acceptance 4_

Filters

Receive Buffer(RB)

q N 1 B emm——— "RB[— §
Receive Path N £ data b
Configurable FIFO-like g ata bus
CAN rxd CAN =
Bus Protocol 3
Transceiver Machine £
txd 5 interrupt
° b
Transmit Path @
° 0\_ =

K CAN-CTRL core

\

K 21-3 JHEZPIX

21.2.3.2 BlgenpIX

AT W CPU OB SL, CAN ST LAMEFIBAUTIEH . CAN el b BB IS ]
R ELRING . A RBACER I 5 30— O OIS R IEL , DK e e
X (RB) 7, ZEnhI< HA 00 FIFO 19755

IRAE RS R, AR S AT 2L RSB B AR . 2 RB Dl e 241k
FH PR TIRE, CAN 4z lila fEW A Jn Sa O B S A ilehilr. 1T RB HAZEAL
FIFO Y3, FEALZRIAE /2N RB BBUR FAIHE .
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21.2.3.3 KikLErhes

CAN = gRBC e 1WAk ntas (TB). Primary TB (PTB)BATHE ML/ g, A i —
io Secondary TB (STB) HIfLIEIAAR, FZnl LAfFhE 4 e & W] LIE FIFO slifLys it iatT.
PTB 1 STB Z[RJMIILICRERBEEN, FE@MT CAN SZME. S MEET Wb Rt
TERPLE o

STB W] LABBCE K ik — ek i A AF BT 7E FIFO MUY, SRR S A s g X i
Figte LR, S XN BA RS e RAmT CET ORI B,

XFT CAN PHsCRASHLR G, PTB FRAIELE e STB Al LA B SO0 56 2, TIANE bR IR A
Unfar. PTB f&fnl LIS 1L FFREIR STB 44, PTB Witf&hath)m, STB &ie HaliE .

PTB M T — I rIRERIE BT R (FE T — I iRbaz)g) - HEBUSMEIFESLRREET
ARy STB MUR AT, Koo et .

FELUMROUT , ArRES AL PTB (&b STB &
1. STBHan<fath AT Aa g, FF HENUE G ar e A8 B A3 STBA i 52 il AT ic B PTBiZEA T

— Mt o
2. STBan A4t B i, JF H A AR g oy & AESTBG i 5¢ il AT AC B PTBEAT—Wify
2R

WSRFEN UG dr— E R S R E i, IR AR LMRAR o) Mg g WA~ 22 b X 32 A
N AR ROC PR RAT AR AT RE S P A S EHUAT LU GRS

CAN LR THL
(MAC3|%)
CANBLKZ & X B
HH (1) & <3 BHIRIE (RX)
- EREEE(PTE) f % ’
BARR > SREELM N
Xt T | erimman [T REHR 4 %
——a

REHE RS

IR |o. WEEEE Ly (PTBHSEE )

R
. CRERY | EREAXRB) ; >
BTSSR Frosst ) | A
(RBIE) LUETI

SRR RREEE(STE
SHite <y R
1 FIFONDHRER

CPUIZELR 2R
Mo, RBHEEU BT

[ 21-4 CAN $iil B Bchiim B At ]
21.2.3.4 FIFO M5 M g A ingk vhs by F 7 Bl

ARG, CAN 7S TR NIE ..  CAN REEUPUE MR SE AL B 4 SR A -

T HSRBUN R AR IR E N1 CAN WiiEAE STB h. i CAN 2k ERS it
R REZ tTCTRSL R fn & AR Bt ELAE STB mh R B TR . fiSJE, 2R CAN 2k B
TEBORE, ENTRBE .

R STB thE &R A 1T, EHUEGIG T RES A AL E BRI S U BH MR FEXFE
LT, EMUATLAE PTB.  PTB il /@ 4E STB 2 Hi &«

AW AT XL LUEF R TR IHE . fERUeRFFRELERILT, A
el (F3F) AEMHE.
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Qhost from host

LPF4 ;
LPF3 LPF3 LPF4 LPF4
LPF2 LPF2 LPF3 LPF3
E ’ ‘ é LPF1 E ’ ‘ é LPF1 E é LPF2 E ’ ‘ a LPF2
QN bus QN bus o CAN bus QN bus
bus blocked with frames bus free for LPF_1 bus free for HPF bus free for LPF_2
of higher priority

K 21-5 FcikZentge i 7R (TSALL=1)

WA, LPF_x 2 (RIUEZi" 45 , HPF SR it ss i Wl LA Y, LPF_1 giok 5 At CAN
TR A B S OB 2 o S Hl &t S8 U STB (LPF_4), Z8J5 P il HPF. L), CAN
SEATLLE 4% LPF_1, JRJ5 /2 HPF. LPF_2 4%,

PTB 1 STB Z [t etk i CAN PRUUIRAHLSE M, [ CAN HRlAR B (i 1 55 — Rl sz e
TR, TR SZME . KT ELAPE, WbR IR E L T2

fE Egg R 7R pIrh, ATEUE B A AR RIS SR R R WU EAE PTB o, MRS Se 2 i
PREAFE STB it FIRWIFRIRAT AN, PTB SLRUIeAik. EMEREGILIT R/ BA AR L AIPRR
FEOLSE 2R WUR EAE BB ZE P X

21.2.3.5 {Routis Ry Ak g e i 7w Bl

£ STB (OfL5cttizT, CAN =il dez H BB STB AW . B Som fsug i s Jomik
Eo MEHRES BEMAEME, FLRARRENDIRRFREAREMNESR. (HPTB iK% HEA
e

—HE S i eI S N STB, ®its HShERr kY STB AR, el A Fom /e dny it
Frich. EAUERIG AR ZORETIIE A STB JInl B 3 A EHE.

W, AR WTOR A 2 s sh . LIS 21-5 46l i/, i LPF_1
YR IEAE LA, T LPF_4 g5 A\ STB. RIffi LPF_4 f{5e2imT LPF1, LPF_1 {3R5espiits
fsenk, BRARFEEEg ERR MR MG RAEMESE, ik LPF 4 g7k, FOVERRA
ENETrwise

PSS HE AR & B35, (AEHER 2 LEmf Al S RE AR HA WS A STB, Y
IR AR S LIRS, A REAZ R m R igeiserte WA JUE T — Wil L H Y
ZRIEAIZW, ATRER A AR I HE AR FE LA, AT RO .

WA H ARSI TS A STB, U B e ki A it
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LR BESIEET SN EER)
LM S BAE s (FH RSN
ERREE(PTB)
- SREE 1
SHA P asipmttas [ REBHERI
ik &% SR b AR BED
— = | it iy I A
FEH=HIZE(CPU) gg%r];g; ) (RET—1) (THTHRE LB k0
' PTBETE #hiEkR
SR2M > wuEEtem
CANHMSURZSHL
2.TTCANER (R EI9EE) (MACSI®)
AT 2
(% LHfiEsRE) D~ BHEEE%
T3 SHE S
(PTB/STBF4Y, AE SRS E R
LEiESRAM)
E IR ' g

] 21-6 CAN Tx fiflsiff-5 TTCAN RIS SHLE
21.2.3.6 k& Hn
AR PR OO, etz b X iR ROTE Rl T HARIE S RMTCIE A0 , # FHZE G2 b XARACH ] o

N T BEGIXAE DL, AR n] A (il kIt rh kil S &4 . PTB A1 STB HY S sl fir A inif&
#oAr LA L

21.2.3.7 TTCAN Eim F Ay K IXZEes
1 TTCAN iz N, STB o & N H B HES AT LA 0150t FATEERE AR T LUE SCH EE sk
2o HI, EEMT AL T — M ENTHE B

et R PR A R 3o BRI ARAHVEL S — MR IRH SRR S PTB £ TTCAN 1N AT e
FRACSEEE, M1 STB i SR BE THH R AL H

EVN AR AT IS E, WL S0 E T T g il 85 ENLRTS5 il LARE RS
BOFHHE, AR FSZE BRI R EE, WA LU Rt . (R0 A iE B A a8 11 2
i BRI o R AT DAE— DA 2 B — R 2. R, HIfE STB BiZk
I ELARZLELS S PTB R, tn] LASZHy 1S0 11898-4 il

21.2.4 CAN 2.0 ] CAN FD 1iifi

CAN FD 2 CAN 2.0 ffpsly g o EZDIHET
o EWEti#: CAN 2.0 281777, CAN-FDIRZ 641777

o CAN2.0f7 Tl iL LR PR, 11T CAN FDA 2R - (Figk i B FIGH A, Kb B s .
CAN MITEHON 4 ST Tt o X T4 4t CAN Ii(CAN 2.0), —2E7 & FRMR#E CAN FD ISO JiE
BT T E 4, (HX EABIAE I IH AR AME T A5 5 I
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fields arbitration control data crc .

CAN 2.0 Standard Frame

SOF | BaseID(10:0) ‘RTRIDE m‘mc(a:o)| (Data) | CRC .EOF

RTI{IDE lﬂlDLC(3:0)| CRC .EOF

Base ID(28:18) ‘ RTR IDE

CAN 2.0 Standard Remote Frame ‘ SOF Base ID(10:0)

CAN 2.0 Extended Frame ‘ SOF

Extended ID(17:0) I RTR r1 r0

DLC(3:0) ‘ (Data)

CRC - EOF
DLC(3:0) ‘ CRC _ EOF
speed slow _ slow
CAN FD Standard Frame EDL
SOF Base ID(10:0) |RRS IDE| FDF | res | BRS ACK | EOF
CAN FD Extended Frame EDL
SOF | BaseID(28:18) |RTRIDE ID(17:0) RRS | FDF | res | BRS -ACK EOF

21-7 CAN 2.0 F{1 CANFD iz

CAN 2.0 Extended Remote Frame SOF

Base ID(28:18)

RTR IDE

Extended ID(17:0)

RTR

rl r0

2 21-1CAN fi4E

] iR 257
ID IDentifier PR
RTR Remote Transmission Request I EL T P PV e €7 U
SRR Substitute Remote Request PRIZFRTE K
RRS Remote Request Substitution TCRE I SR
IDE IDentifier Extension PRIRAFY FRIEEA R
DLC Data Length Code N L AR T
EDL Extended Data Length RO CAN 2.0 5 CANFD i
FDF FD Format indicator (=EDL) FD #A #8757 (=EDL) CAN 2.0 5 CANFD i
BRS Bit Rate Switch PRI R
ESI Error State Indicator FEBOIRASTE R AF
rl, r0, res Reserved bits RENL

Bosch (3 ISO)J CAN FD M7t {#i/f] EDL, 1fij CAN FD ISO Kyl ffl FDF SKFIR[A—fr. AR
{fiF{ FDF,

%4 CANFDISO i, BUsiHelE A CRC FBH—#55M &4, T CANED 4E IS0 i, B{uis
R4 AL, CRCHE IS0 TS0 WA AL REC. I, 150 ATk 1S B2 A4
M.

CAN £ H1f1 CAN PRiCIRASHLH 3 A XMW NG =4 A IR TR o P e 20
Wi (IDE. RTR. FDF) , dESFRiRRAIFBSEEAT A Ba 2 -

21.2.5 AUTOSAR ] SAE]J1939

AUTOSAR H1 SAE J1939 £/ il e n 55 CAN 2 ila — & M

X1 AUTOSAR, f&dgide i XA I BN /0 3 HIEHE, I ELRT Arp b &% (B 47 TCMD
H1E TPA /I TSA) o 7545 CIA 603 Bl S [ BANS [B] [ 25
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SAEJ1939 i JH4 & ID (29 fir) o N F{ETALHL, R LCRHRIE I8 drlic BN By e 1D (3
{ies CAN_ACF) .

% 21-2 CAN ZFR7E L

S R
ACF FE s

PTB FRIEG NS (B

RB F 2R X

RDC AR IEIR A M (55 TDC #H2%)
RTS TSI ) 2

SP KR

SSP —ZkAE R (CAN FD)

STB BRIy (IRILSEZR)
TDC RIEFRIEIRAME (CAN FD #iE)
TTCAN BRIl % CAN (ISO 11898-4)
TTS T A7

TQ I E T (CAN #iE)

21.3 FfFar (BHFED)

CAN-FD >4 0x40018800,
21.3.1 R4

CAN-FD Bibh 27 73319 il 2 0x4001_8800, 27734201 T .
7 21-3 CAN Zi (Fa itk 7 fic

FHR s Ui
CAN_RBUF_00 0x00 | CAN Rx Buffer Zi/72% 0
CAN_RBUF_01 0x04 CAN Rx Buffer 27 fFay 1
CAN_RBUF_02 0x08 CAN Rx Buffer 27 fFay 2
CAN_RBUF_03 0x0C CAN Rx Buffer 27 f%#% 3
CAN_RBUF_04 0x10 CAN Rx Buffer &5 /57y 4
CAN_RBUF_05 0x14 CAN Rx Buffer 27 {545 5
CAN_RBUF_06 0x18 CAN Rx Buffer Z5/5%% 6
CAN_RBUF_07 0x1C CAN Rx Buffer %5 1545 7
CAN_RBUF_08 0x20 CAN Rx Buffer %5 1%#5 8
CAN_RBUF_09 0x24 CAN Rx Buffer Z51%#% 9
CAN_RBUF_10 0x28 | CAN Rx Buffer Zi/72% 10
CAN_RBUF_11 0x2C CAN Rx Buffer %y 4% 11
CAN_RBUF_12 0x30 CAN Rx Buffer %5 {F#% 12
CAN_RBUF_13 0x34 CAN Rx Buffer 25454+ 13
CAN_RBUF_14 0x38 CAN Rx Buffer 25 f5ay 14
CAN_RBUF_15 0x3C | CAN Rx Buffer & 174§ 15
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CAN_RBUF_16 0x40 CAN Rx Buffer 7y {E#s 16
CAN_RBUF_17 0x44 | CAN Rx Buffer &5 77%% 17
CAN_RBUF_18 0x48 | CAN Rx Buffer &5 77%% 18
CAN_RBUF_19 0x4C | CAN Rx Buffer & 174§ 19
CAN_TBUF_00 0x50 CAN Tx Buffer Z¥{£#% 0
CAN_TBUF_01 0x54 | CAN Tx Buffer 2y /Z#s 1
CAN_TBUF_02 0x58 CAN Tx Buffer Z /748 2
CAN_TBUF_03 0x5C CAN Tx Buffer Z 77478 3
CAN_TBUF_04 0x60 CAN Tx Buffer Z5 1745 4
CAN_TBUF_05 0x64 CAN Tx Buffer Z 7778 5
CAN_TBUF_06 0x68 CAN Tx Buffer Z {728 6
CAN_TBUF_07 0x6C CAN Tx Buffer Z {728 7
CAN_TBUF_08 0x70 CAN Tx Buffer Z517#% 8
CAN_TBUF_09 0x74 CAN Tx Buffer Z7{Z#% 9
CAN_TBUF_10 0x78 | CAN Tx Buffer 27752 10
CAN_TBUF_11 0x7C | CAN Tx Buffer 25 77%% 11
CAN_TBUF_12 0x80 | CAN Tx Buffer 2 77%% 12
CAN_TBUF_13 0x84 | CAN Tx Buffer 25 77%% 13
CAN_TBUF_14 0x88 CAN Tx Buffer Z /728 14
CAN_TBUF_15 0x8C CAN Tx Buffer Z 7745 15
CAN_TBUF_16 0x90 CAN Tx Buffer Z5{7%s 16
CAN_TBUF_17 0x94 CAN Tx Buffer 5 {743 17
CAN_TTS_O0 0x98 CAN (L4 ) B AT 7
CAN_TTS_1 0x9C CAN L4 ) B AT 7
CAN_CFG_STAT 0xA0 CAN Fl'E LIRSS 70
CAN_TCMD 0xA1 CAN Kk Siies
CAN_TCTRL 0xA2 | CAN % tisthl| 2 f7ae
CAN_RCTRL 0xA3 CAN FEc sl 277
CAN_RTIE 0xA4 | CAN Lk Rl il 2 fras
CAN_RTIF 0xA5 | CAN Al Bt P IThn s oy 7 v
CAN_ERRINT 0xA6 | CAN G5BT i RERINR R 3 (7 A%
CAN_LIMIT 0XA7 | CAN #eskosznn

CAN_SBAUD 0xA8 | CAN 15 7 2 i B 25 728
CAN_FBAUD OXAC | CAN et i 2 i B 25 178
CAN_EALCAP 0xB0O | CAN fHiR(E B LRI EIE iRk fide
CAN_TDC 0xB1 | CAN iRk A METF (78
CAN_RECNT 0xB2 | CAN FIEE IR RE & (7w
CAN_TECNT 0xB3 | CAN EikiiiR I A 4 (1 dn
CAN_ACFCTRL 0xB4 CAN ID g gt 27 (7 os
CAN_TIMECFG 0xB5 CAN IDCiA603 B [a| A0 & 2 7as
CAN_ACFEN 0xB6 CAN ID g gE &y (7on
CAN_ACF 0xB8 | CAN ID jd JE & it 25 A7 i
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CAN_TBSLOT 0xBE | TTCAN &i%ZErhIX 5%t
CAN_TTCFG 0xBF | TTCAN Jii & 25 {745
CAN_REF_MSG 0xCO | TTCAN #2517 4e
CAN_TRG_CFG 0xC4 | TTCAN fih % Jic & 25 1745
CAN_TT_TRIG 0xC6 | TTCAN filt 4 I 1 25 f7-2%
CAN_TT_WTRIG | 0xC8 | TTCAN Jfsilli2f 7o
CAN_CIAWDATO | 0xDO | CiA603 Hi[AIE(E 32 B A(H
CAN_CIAWDAT1 | 0xD4 | CiA603 [ [aI&e 32 (B A(H
21.3.2 CAN FES o HiE

Pyl X AE ] <access>-<reset_value> R [H4E EZ4H .
5, ‘W RIRNE/ Ui X T ARG A 4, <reset_value >J&IERLLUZ 0", “1"f1"u”.
“rw-0"FK/R T GIFEE N 07, “ru” KT HARMIGN . A HIALEE r-0.

<access> JEtt:

7 21-4 CAN ZF(FaioBic &

“I‘"%%ZT?E@’ , "W"%%ZT_{

ZNCIK

IREE (VAR R
7 6 5 4 | 3 | 2 | 1 | o0
0x00
1 5 v D~ B T e N RBUF

~ NG A5 A A RN T8
Oxaf (T RTS)
0x50

~ RIRGN Ao TBUF
0x97
0x98

~ LA I ] TTS
0x9f
0xa0 | RESET | LBME | LBMI TPSS TSSS |RACTIVE TACTIVE | BUSOFF CFG_STAT
Oxal | TBSEL | LOM STBY TPE TPA TSONE | TSALL TSA TCMD
Oxa2 FD_ISO *|TSNEXT TSMODE| TTTBM TSSTAT(1:0) TCTRL
0xa3 | SACK ROM ROV RREL RBALL - RSTAT(1:0) RCTRL
Oxa4 RIE ROIE RFIE RAFIE TPIE TSIE EIE TSFF RTIE
Oxa5 RIF ROIF RFIF RAFIF TPIF TSIF EIF AIF RTIF
0Oxa6 | EWARN | EPASS EPIE EPIF ALIE ALIF BEIE BEIF ERRINT
0xa7 AFWL(3:0) EWL(3:0) LIMIT
0xa8 S_Seg 1(7:0) SSeg 1-”
0xa9 - S_Seg 2(6:0) S Seg 2”
Oxaa - S_SJW(6:0) S SJW*
0Oxab S_PRESC(7:0) S_PRESC*
Oxac - F_Seg 1(4:0) F Seg 1°
Oxad | F_Seg 2(3:0) F Seg 2*
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ks B ZR
Oxae - | F_SJW(3:0) FSW*
Oxaf F_PRESC(7:0) F_PRESC*
0xb0 KOER(2:0) | ALC(4:0) EALCAP
0xb1 | TDCEN | SSPOFF(6:0) TDC*
0xb2 RECNT RECNT
0xb3 TECNT TECNT
Oxbd . SELMASK - | ACFADR ACFCTRL
0xb5 - TIMEPOS TIMEEN  TIMECFG
Oxb6 = AE7 | AE6 AE5 | AE4 | AE3 | AE2 | AE1 AEO0  ACFENLO
0xb7 | AE_15 AE_14 AE13 | AE12 | AE11 AE10 | AE9 AE8  ACFEN.1
0xb8 ACODE_x or AMASK x (7:0) ACF0°
0xb9 ACODE_x or AMASK x (15:8) ACF_1°
Oxba ACODE_x or AMASK x (23:16) ACF2°
Oxbb | - | IDCMP | IDMASK | ACODE _x or AMASK x (28:24) ACF_3"
Oxbc VERSION(7:0) VER_0
0xbd VERSION(15:8) VER_1
Oxbe TBE  TBF TBPTR(5:0) TBSLOT
Oxbf | WTIE | WTIF | TEIF | TTIE | TTIF | TPRESC(1:0) | TTEN TTCFG
0xc0 REF_ID(7:0) REF_MSG_0
Oxcl REF_ID(15:8) REF_MSG_1
Oxc2 REF_ID(23:16) REF_MSG_2
Oxc3 |REF_IDE : | REF_ID(28:24) REF_MSG_3
Oxcd : TTPTR(5:0) TRIG_CFG_0
0xc5 TEW(3:0) -] TTYPE(2:0) TRIG_CFG_1
0xc6 TT_TRIG(7:0) TT_TRIG_O
0xc7 TT_TRIG(15:8) TT_TRIG_1
0xc8 TT_WTRIG(7:0) TT_WTRIG_0
0xc9 TT_WTRIG(15:8) TT_WTRIG_1
Oxca - -
0Oxcb - -

* G127 {74 CAN_CFG_STATRESET=1 i}, A REH A\Z1E8-

X2 A7 B R A BRI T AL GBS IR 2 SECE (TR, I 0x00,

2133 SN

21.3.3.1 CAN_RBUF_00~CAN_RBUF_19 Zj{75e
Hidik: 0x4001_8800~0x4001_884C

SAME: x
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2% 21-5 B SR E {728 CAN_RBUFO~CAN_RBUF19

31 30 29 28 27 26 25 24 23 22 21 20 19 18

17 16

RDATA

RO

15 14 13 12 11 10 9 8 7 6 5 4 3 2

RDATA

RO

(AL

(Y i

[31:0] | RDATA | ftzgrf X% f74%, M Rx Buffer Slot 12 CAN il £dia

R 5 2 KR KRR, CAN_RBUFO~CAN_RBUF19 ({4 N AR -

* 21-6 e fidr RBUF - $Rififs (r-0)

FEa Hihk Az TigE
7 6 5 4 3 2 1 0
RBUF ID[7:0) Identifier
RBUF+1 - | ID[10:8] Identifier
CAN_RBUF_00
RBUF+2 - Identifier
RBUF+3 | ESI Identifier
RBUF+4 IDE=0| RTR | FDF  BRS DLC[3:0] Control
caN RBUF 01 RBUF*S KOER TX Status
RBUF+6 CYCLE_TIME[7:0] TTCAN
RBUF+7 CYCLE_TIME[15:8] TTCAN
RBUF+8 d1[7:0] Data byte 1
CAN_RBUF_02 RBUF+9 d2[7:0] Data byte 2
CAN_RBUF_17RBUF+71 d64[7:0] Data byte 64
RBUF+72 RTS[7:0] CiA 603
CAN_RBUF_19
RBUF+79 RTS[63:56] CiA 603
* 21-7 Bl Er s RBUF - ¥ %= (r-0)
FEa Hihk A ek
7 6 | 5 4 3 2| 1 o0
CAN_RBUF_00 RBUF ID[7:0] Identifier
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RBUF+1 ID[15:8] Identifier
RBUF+2 ID[23:16] Identifier
RBUF+3| ESI ID[28:24] Identifier
RBUF+4 |IDE=0| RTR | FDF | BRS DLC[3:0] Control
CAN_RBUF 01 RBUF+5 KOER TX Status
RBUF+6 CYCLE_TIME[7:0] TTCAN
RBUF+7 CYCLE_TIME[15:8] TTCAN
RBUF+8 d1[7:0] Data byte 1
CAN_RBUF_02 RBUF+9 d2[7:0] Data byte 2
CAN_RBUF_17RBUF+71 d64[7:0] Data byte 64
RBUF+72 RTS[7:0] CiA 603
CAN_RBUF_19
RBUF+79 RTS[63:56] CiA 603

RBUF ar {7t (fiits 0x00 £ 0x4f) f511 RB il 2 s FiH S AT ERIIH SN, . Frfy RBUF #5ff
A ] LA IR 152 o

RBUF H1j1 KOER 5% f#% EALCAP 11y KOER 7 EAMIFE K& . fnsE RBALL=1, RBUF 1)
KOER A4 7 »

IS CAN &AL T MBI N CHAE B SR &4mit, T RBUF HripRASAL TX H 1o
X4 AE S LBME=1 JF HM 4 H ) HoAl Y st BE T A fm B ARA H o

fif ) #% CYCLE_TIME {4 TTCAN #5x{ T (7t /£ RBUF 1o 225 EERT A 4625 0.

CiA 603 Ff R RIEL (RTS) fiffE RBUF MihbYERIR A& M RIEIRYHE . R,
5 TTS ML, RTS HsLprifeif RBUF JHERAT G,

RB
empty slot
CORE jumps to next slot after
Accepting a valid received message filled slot set RREL=1 to next slot
filled slot
Incoming
New message message readable through RBUF
empty slot
empty slot
empty slot

] 21-8 Z{LL FIFO (Y RB /R (6 MHERE )
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21.3.3.2 CAN_TBUF_00~CAN_TBUF_17 Zj{ies

Hihk: 0x4001_8850~0x4001_8894

SAME: x
% 21-8 5 \ %772 CAN_TBUF0/1/2/3
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WDATA
wo
X
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WDATA
wo
X
NE | AR Ui A

[31:0]

WDATA | & 1EEHRS A4y, S5 AEdRE] Tx Buffer Slot 7 (PTB =3 STB)

AR 2 N BE A AN R], CAN_TBUF % A 2t A R] o MR SRR A ik i) S A g pfr RR

219 JOkZEm v s TBUF FRifEigal (rw-u)

T Hihk A ThgE
7 6 5 4 3 2 1 0
TBUF ID[7:0] Identifier
TBUF+1 - | ID[10:8] Identifier
CAN_TBUF_00
TBUF+2 - Identifier
TBUF+3 TTSEN Identifier
TBUF+4 IDE=0 Control FDF | BRS | DLC[3:0] Control
CAN_TBUF 01 TBUF+5 - Unused
TBUF+6 - Unused
TBUF+7 - Unused
TBUF+8 d1[7:0] Data byte 1
CAN_TBUF_02 TBUF+9 d2[7:0] Data byte 2
CAN_TBUF_17TBUF+70 d63[7:0] Data byte 63
TBUF+71 d64[7:0] Data byte 64
% 21-10 KikZEaifids TBUF 97 Jig (rw-u)
B foa= s E
| | 7/ 6 5 [ 4 3 2 1 0 |
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TBUF ID[7:0] Identifier

TBUF+1 ID[15:8] Identifier
CAN_TBUF_00

TBUF+2 ID[23:16] Identifier

TBUF+3 [TTSEN ID[28:24] Identifier

TBUF+4 | IDE=1 |Control| FDF | BRS ‘ DLC[3:0]

TBUF+5 - Unused
CAN_TBUF_01

TBUF+6 - Unused

TBUF+7 - Unused

TBUF+8 d1[7:0] Data byte 1

TBUF+9 d2[7:0] Data byte 2
CAN_TBUF_02

TBUF+10 d3[7:0] Data byte 3

TBUF+11 d4[7:0] Data byte 4
CAN_TBUF_17_

TBUF+71 d64[7:0] Data byte 64

40k TBSEL=1, TBUF % ffasfiaiil STB Hfy T~ — 2 iH B alifizii PTB.  TBUF & 74 il LME:
BFPYsRle  X4F STB, % E TSNEXT Rfin—MMHEM T et B 21T — S B

N T GRS T B, TBUF #£ TBUF+5 21| TBUF+7 [19-5-hE7E A B A ML (AT BE [RIB A g 7
T LIRS, (HIESEPRTE L.

TBUF 5 AT 2N 32 5 AT

priority PTB

decision TBSEL
O—— empty
high 0
outgoing
New message STB message readable through TBUF
low 1
start a transmission with empty slot
TSONE-1 or TSALL-1

empty slot

CORE jumps to next slot after set TSNEXT=1 to jump to next slot
the message has been succrssfully transmitted empty slot
empty slot

& 21-9 FIFO #4304 PTB il STB =75 [& (6 4~ STB ji4 ki)
RBUF 1 TBUF #RE045—LL UMt Hil iz . X T RBUF, JXLEfHR/R A @ iniRES. X T
TBUF JX 2607 J2 A% A& 3% W $2 7

5 RTS AN[A], 405 TTSEN=1, TTS f# {71 /@ /5 — 1 LW I [ #. TTS 5 5LhRiksF ) TBUF
THERETE K
2 21-11 RBUF F1 TBUF FRf 454
ZFR iR
PRI
IDE  0- FrifERg=L: ID(10:0)
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1- ¥ et 1D(28:0)

TR HIE R

0 - Zdini

1- s

RTR  FUf CAN 2.0 miin] LUZ et CAN FD 3 A mfemi. (K, 4nif1r TBUF F1RBUF H
FDF =1, I RTR #5844 0,

ISR A ] RRS=1 [ CAN FD i, U 2001 i,

RBUF ) RTR #7405, {HMifY) CRC /&M RRS=1 1% 1.

CAN FD i

FDF  0-CAN2.0 M (5% 8 T HRME)

1-CANFD ifi (% 64 F 1A REM)

ESESISS

BRS |0 - hrifl/ 185 i e

1 - Bl /s R R U A 2 Al CRC

S CAN FD Mite] ADIHR e . Kk, 4niR FDF =0, BRS #5124 0,
HRRASTER

£t RBUF HON JUS2IRAS AL, £ TBUF HOARH] o

I SCHRESHL B S B AR ESTAER A RS, ESTALELS/E CAN FD fiirfr, ANfF
ESI  {£7 CAN 2.0 Mifirfi,

0 - CAN 771 error active

1 - CAN 735/ error passive
X CAN 2.0 i, RBUF Hfy ESI 1528 MK
I DOIRAS th % 77 4% ERRINT Hrfy{sz EPASS 275 o
R K RIS
TTSEN X} CiA 603 A%, W LAfE TBUF Huded3 (& i [A] # TTS:
0 — SRR BT 1% i Fof ) 28
1- J5H TTS S5
RBUF H1 TBUF A% (AN (DLC) 5 ST A R ART YA B ——Ti e A A R 7 0 £
ARIFMER, BH2 0% 21-12,

ARt ({L& 1T FDF = 0[5 CAN 2.0 i) 4528 LA 0 Aizsis 719 f&4ar, {H DLC YA 2Rk
it Rl ATLLKE 2805 B 4nfd 2L Remifg DLC Azt B2, MR AVEALEAY CAN 7 i fefi F
A ID A REmy, NIFEER. fERXMROLT, Fri &gt ariid 28 AR A DLC, A4
TCIERRURAY IR o

# 21-12 DLC HYyE X (Hiffs CAN 2.0 /FD #i)

DLC (=) e ARSE (LAFI AL
0000~1000 CAN 2.0/CAN FD 0~8
1001~1111 CAN 2.0 8

1001 CAN FD 12
1010 CAN FD 16
1011 CAN FD 20
1100 CAN FD 24
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1101 CANFD 32
1110 CANFD 48
1111 CAN FD 64
21.3.3.3 CAN_TTS_0 %k ixHf B S Fas 0
Hihl: 0x4001_8898
EAE: 0x00
2 21-13 KILERTEE T 745 0 CAN_TTSO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TTS
RO
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TTS
RO
0

(A iz 7K T
64 i (AR 32

[31:0] TIS | TTS IREEBUR AN IR IR TTSEN=1, M A-Biiiss Al
TTS. TTS SAEALRT A EALH TR SYNC 31 EL A (A8

21.3.3.4 CAN_TTS_1 A ikHfElE 2 Ay 1
Hidik: 0x4001_889C
SAAE: 0x00

% 21-14 KRR RIEZT 745 1 CAN_TTS1

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TTS
RO
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TTS
RO
0
(DA BLAATR Wi
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64 AL ) #lm 32 fr

TTS PR EHmRIRS 8. iR TTSEN=1, &gl il

TTS. TTS S AEGLAE ISR T SYNC I EL IR A

21.3.3.5 CAN_CFG_STAT il & Rk AZ (758
Hihl: 0x4001_88A0
EAiE: 0x80

% 21-15 il B R PRAZ 745 CAN_CFG_STAT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

m m [
= — =
= £ = a 2 E = &
2 = 2 B 2 g S 2
= = = & =
RW RW RW RW RW RO RO RW
1 0 0 0 0 0 0 0

L LAAFR iz

1: CAN sz iz

0: CAN e iF R TR

SAECT, CAN BERER S FREK AL TEADIRES, B> % (Fan HBETEE
[7] RESET PRI IR CAERECT, WL CAN i,

R, WEAE DR 5 TR, FE5E5F 11 4> CAN Bit Time
A R] (AN RE=3 4 500K, —> Bit Time 5f /& 2us, F7E55{F 22us
A RE KK B I CAN 1)

AN RIS S RE AL

1: ffige

0: XM

HE: EREEH, IRz An, HReshaEERN, EEFTI
CAN_RCTRL.SACK ( H W& HENL) o MAE CAN FIAAAAT ID yEU7 1L E
2 JaHERE .

PN B [ B BB AL

1: {fiRE

[5] LBMI 0: XA

HE: EREEY, 2RI EREZAL. AR CAN WILA{L Al ID JE It E
2 JaHERE .

PTB R (&4l REAL

1: {fiRE

0: XM

T NAE CAN RIGAALHT ID 38N 1B 2 Je P RE.

[3] TSSS STB AL = R L
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1: fHRE
0: KM
R MWAE CAN #IUARIEAT ID 3831 E 2 J5 P RE

[2]

RACTIVE

PEBCIR AR AL
0: A CAN &%, BN, BE&TN
1: /K CAN %45, IEAERA CAN i

[1]

TACTIVE

KRR HRENL

0: A CAN %%, KiEASH

1: A CAN %%, IEAEAi% CAN 1
R RIFERMIT, Zs R

BUSOFF

A% CAN 125 2K HARZS AL (Bus Off)

0: 7% CAN %45, MEEZRHRSNAL

1: 7K CAN ix#g, AT Rk RIS AL

¥ BUSOFF 5 1 AJLIEZ TECNT 1 RECNT & {7, (H{LFR T
Hifist. I8 F IS E4E |- % CANx_CFG_STAT.BUSOFF & 1. # {4}
£#/F CANx_CFG_STAT Zfffdnif s st snfi T (=) DA%
TS5 (&=) , FEAEHIXWAF5454E CANX_CFG_STAT 7 {7y
Al Ak 2= ¥ CANx_CFG_STATBUSOFF FE x5 1, Mim=F %
BUSOFF {%3E%, 3% BUSOFF 251k -

TER: HAFEE CANX_CFG_STAT Zrfrésiff 2t o i eiET (1=) DIESHETHS (&=) ,
IR A A5 P 1755 CANx_CFG_STAT 7 {740 il il BE 2 #5 CANX_CFG_STATBUSOFF 7Bk 1,

TS50 BUSOFF {47522 .

A, AAl i CANx_CFG_STAT  |=BIT4, 232 i ekt CANx_CFG_STAT HY{H, 2A)5
PR A E BITO Jificz v, FA BIT4 MHEL, 555 A CANX_CFG_STAT 75 /#4%.

DEMO =CANx_CFG_STAT ;
DEMO = DEMO&(~BITO0);
DEMO=DEMO | BIT4;
CANx_CFG_STAT = DEMO;

21.3.3.6 CAN_TCMD % iXkmi4 & fiar

Mtk : 0x4001_88A1

S{iE: 0x0
% 21-16 ik Z7%E CAN_TCMD
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
= s i < 2 3 <
2 S & & 2 3 g
RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
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(AL (744 FR

[7]

TBSEL

Al
Tx Buffer 1%&4%{7, ik CAN_TBUF 5 A #%] i/ Buffer 1
1: STB
0: PTB
TFEAES N\ CAN_TBUF i #2H, TBSEL F{EARENAS; RN, fE5A
STB [z, SERL—MINE A, 752558 TSNEXT,

LOM

WA R

1: {HRE

0: K

IS 7 TPE. TSONE 5{ TSALL, NJCi:% % LOM. 11t LOM 2
M H LBME £5H, WITCi% 5 shitt .

LOM=1 #] LBME=0 2% || i 7 {& 4 o

LOM=1 1 LBME=1 A% b W& AH W U 2 WiFn g i, (HA] RAACIE
A A i

R EFEEY, SR Easzss

PREFEOAE

TPE

PTB Ak fEREAL

1: fil& PTB %2i%

0: Al PTB %Kiz

BL# TPE, f£ Nl LUAE A 1, fid STB 3% PTB ({4 (Br
B AT E LA R0L STB, Y54 PTB) o

AL 1 Rt 1 EE| PTB Ak Se sl s it TPA BUHAE -
BIPAREENS 0 75BRIZNAL. TPE AT LAREEBRIT 53 SN LRI

1. CAN_CFG_STATRESET=1

2. CAN_TCMD.LOM=1 [f} CAN_CFG_STAT.LBME=0

TPA

PTB &k HUHAL

1: BuHE £t TPE B 1 iE R AT IR PTB 4 3%

0: AHUH

B-EL, A ES. W& TPA ZHZESE TPE, —i% TPA fl
TPE A~[EIH & {7 . CAN_CFG_STATRESET=1 1JjZ TPA,

[2]

TSONE

& ik—Mii STB #4455 117 (Transmit Secondary ONE Frame)

1: ki STB £l

0: ANKI%

TSONE FCE 4 1, fil& &1k, WA IEEE TSA 21k &0k ] SLHL g
WX, H—Ef4F 1. CAN_CFG_STAT.RESET=1, A%,

[1]

TSALL

Kk 4 i STB #4517 (Transmit Secondary All Frames)

1: KikZini STB £l

0: ANKI%

TSALL B8N 1, fil& &3k, IR KB TSA 21k &Ikl SRl
EE, H0—Ef#4F 1. CAN_CFG_STAT.RESET=1, A%,

[0]

TSA

STB 4L
1: U EI)E TSONE s TSALL B2 1 iisR{LEATF 41 STB %
B, SRS 1, BPRSE. 5 1 ATLLE TSONE s TSALL fi
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0: ARHUH

% TSA

— 8 TSA F1 TSONE/TSALL, A[AI}*E 7. CAN_CFG_STAT.RESET=1 A

21.3.3.7 CAN_TCTRL %3yl 25 4708
Hifk: 0x4001_88A2
SAE: 0x90

2 21-17 KL 277 %% CAN_TCTRL

15 14 13 12 11 10 9 8 7 6 5 4 1
2 | 8| 8| 2 : 2
e | 2| E|E e Z
RW RW RW RW RO RO
1 0 0 1 0 0
e RLATR Bt
CAN FDISO feizt;
0- f#t CANFD (JF ISO) #5i={
7 eD 10 1-1SO CAN FD #izt: (ISO 11898-1:2015)
) ISO CAN FD #iX HARFERY CRC WA AN E AT P
PSR, ASREAE—1 CAN MIZEHIRA
ALk CAN 2.0B A 1ZAUAE RESET=1 [ A[5
T 7 STB Slot {i.%
1: HHr
0: AEH
4HIHY STB Slot HUMAES, (&AL TSNEXT, Rt H 38 F—
[6] TSNEXT /> STBSlot, I}, TSONE/TSALL B {7, KA & HIE i STB Slot.
A LAE 355 TSNEXT ] TSONE 5 TSALL. 152 TBSEL=0, W&
TSNEXT A &, TSNEXT HYJC B 4k 208% I 5 S5 ko 215 STB |
A Slot ARTUEH, U TSNEXT #4045 BALIRAS, EHF Slot A5,
SRREATIE R o
Rk STB TAEMI,
0 - FIFO f&izt:
1- st
[5] TSMODE 1 FIFO B0, Wit M5 A STB [ (54,  7EMLegiii= T, STB
H L SE R B = IS B &% . WA ID A TOUSEZHE « B/IN1y 1D 5
PRE MR IUSE R S . PTB FRIIiIG & B A SomfitsE4k, 51D Tk
S STB Nz, A A APl TSMODE.
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TTCAN K iEZE b=

W15 TTEN=0, J|Z#% TTTBM, f5E TTEN=1, ### TTTBM A[A/{H
0- Bl PTB fI STB, Hi TSMODE J& S ZE1H X1 TH

1- 5E#EHY TTCAN SZFf: JHEKE AT B TBPTR FI TTPTR 4%
XTHKENA) CAN {5 (TTEN=0), #RZf&fit PTB 1 STB, STB
(9474 B TSMODE g 3., ZH& TTTBM 448«

[4] TTTBM XT3 R I [Nl & A 4 A N B fir A DO RERY. TTCAN JdfE (TTEN=1),
ALk TTTBM=1, [ {# A TTPTR A1 TBPTR v F-hLFrA TB ¥4
ISYI

XA R RN R B IS [H) i & CAN {5 (TTEN=1), nJLAEREE
TTTBM=0, * X% s EF AR T/E, JFEAT L
TSMODE &#Z2 1 X AT o

HUA4 TBUF =i, A LADIE: TTTBM.

[3:2] Resv.

STB ARZSAL

3: STB il

2: STB KT

1: STB /NFET2R3k
0: STB 2

[1:0] TSSTAT

21.3.3.8 CAN_RCTRL ¥z 5 Fax

Hotk: 0x4001_88A3

ZAME: 0x0
22 21-18 B 25 (755 CAN_RCTRL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW RW RO RW RW RO
0 0 0 0 0 0
e HLAFR Ui
EjvE=
[7] SACK 1: LBME=1 I}, fliggEH & DIRE
0: JCHME
Rx Buffer J#, Vit 2 i Az
[6] ROM 1: FrEal B AR A A
0: F PRI B H
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[5]

ROV

Rx Buffer jii bR fir
1o Wi, A —WEdE L%, 85 RREL O 1{HE
0: Tiiith

[4]

RREL

&7 Rx Buffer Slot

1: B BLBGE Y HT Rx Buffer Slot 245, R BEHCY AT Rx Buffer Slot,
{44517~ —> Rx Buffer Slot

0: JoRRAE

[3]

RBALL

F2Ui Rx Buffer {7fiff 1t 1D JE 3 11
1: EGEFTET CAN i, GIHEES IR
0: IEFEIA, (M ERIE) CAN i

PREFEOAE

RSTAT

Rx Buffer R4

3: W (RHARET, AREFE)

2: Rx Buffer & 2420 i A K T35 T AFWL (19148, {HAJH
1: RxBuffer &AM C/ N AFWL [1{H

0: RxBuffer B &£ MR ECE N 0, =

21.3.3.9 CAN_RTIE % ikl & e

Hohlk: 0x4001_88A4

S {{H: OxFE

% 21-19 Kok Bl bz il %5 47 f CAN_RTIE

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW RW RW RO
1 1 1 1 1 1 1 0
(ALY BL TR i
WP {HEE (Receive Interrupt Enable)
[7] RIE 1: {fifE
0: Zhik
B AW #iEE  (Receive Overrun Interrupt Enable)
[6] ROIE 1: ffige
0: Zhik
Rx Buffer JH Wi {figE (Rx Buffer Full Interrupt Enable)
[5] RFIE 1: ffigE
0: Zhik
[4] RAFIE Rx Buffer ¥4 Wi {# g€ (Rx Buffer Almost Full Interrupt Enable)
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1: fiigg
0: %

c AN

(3]

TPIE

PTB % i%kHr{#igE (Transmission Primary Interrupt Enable)
1: ffige

. s
0: Z%

(2]

TSIE

STB k& ik Wr{#HE (Transmission Secondary Interrupt Enable)
1: ffige

0: %

c AN

(1]

EIE

FEIRTHr{difE (Error Interrupt Enable)
1: {HRE
0: 2%

TSFF

Tx Buffer #x1v
1: STB Slot 4> HHE
0: STB Slot &A1 4 BB

21.3.3.10CAN_RTIF ik b Wrbn s & - an

Hotk: 0x4001_88A5

SAfE: 0x0

% 21-20 Jok IR A A7 % CAN_RTIF

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
(A RLATR iR
Bh RS AL (Receive Interrupt Flag)
[7] RIF 1: BB AR (BdEbisiEmin) , 5 13EE
0: BAHMEA R
S bR (Receive Overrun Interrupt Flag)
(6] ROIF 1: RxBuffer Z/A7— WA SGER B o
0: Rx Buffer To4i =
Yt tHIF ROIF 1 RFIF [ 1, 5 1{HE
Rx Buffer {i - WiFrE(v. (Rx Buffer Full Interrupt Flag)
[5] RFIF 1: RxBuffer i, 5 1 F=
0: Rx Buffer A
A RAFIE Rx Buffer ¥ P #rhrdifiz (Rx Buffer Almost Full Interrupt Flag)
4 1: BB Rx Buffer Slot % H A T4 T AFWL 14
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0: #YIEFTHY Rx Buffer Slot #(H /N1 AFWL $#%EME

PTB k&% librd: (Transmission Primary Interrupt Flag)

[3] TPIF |10 fil% PTB %%, KM, 5 110E

0: J PTB JikisK, Jooeibris

STB &%+ Wrbr: (Transmission Secondary Interrupt Flag)

2] TSIF | 1: fik STB ik, BuIhsef. 5 1982

0: J& STB KIkiR, Tooelibrits

iR P FRE  (Error Interrupt Flag)

1 R I E A A, KT EE /N TR A A ar HE(H
5 1%

[1] EIF 0: I

R RGER FUE /DN TR B S A A I BOEHE N R THUEHE, 5
BHMNKTBOEEZ N NTIEME, Wk htr&. 5550, BEA Bus
Off B )\ Bus Off i, H<xfi’% .

B A5 lbrd: (Abort Interrupt Flag)

1: jlid TPA A1 TSA 5K AR H BRI, 5 1%

0: ATLH LRI

AIF 30 B[ (S RE R f-ai

[0] AIF

T XN EETFASERER, TRiREAASEA; AIF 45,

HERETMRE, PR 1 BEAZRE. S 0 TR IRAES YA TSRS 44
By, W R BRI S B AL XA IRA S ZRAEM Rt RATEIRE T
R PTEREALS, A 2B E RS,

21.3.3.11CAN_ERRINT i il RERIFR AR A 7 2

Hihlk: 0x4001_88A6

EHiE: 0x0
7 21-21 BRI REN IR 5% f7%F CAN_ERRINT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

z g = = 2 b = =

% = & & 2 = A =

RW1C R RW RW RW RW RW RW

0 0 0 0 0 0 0 0

frE (LATR i ]

B TR B T SR TR R o

7 EWARN
7] 1: RECNT mi# TECNT AF+ZF EWL % EME, 5 1HEE
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0: RECNT E;# TECNT /NT EWL #%E(H

CAN &AL T Bl A RS
[6] EPASS 1: CAN & TR RIS

0: CAN 54T E B AR

Wi shEEiR P {#EE (Error Passive Interrupt Enable)
[5] EPIE 1: ffifig

0: 2%

W shitiR Pl PR (Error Passive Interrupt Flag)
[4] EPIF 1: RAETFIERIgEE R (BEHR) A, 5 1EE

0: ARK4E

{3 MRl EE  (Arbitration Lost Interrupt Enable)
[3] ALIE 1: {fifE

0: 28k

{3 R MR kR E 7 (Arbitration Lost Interrupt Flag)
2] ALIF | 1: R85 136

0: {3 )

HAEIRTWERE (Bus Error Interrupt Enable)
[1] BEIE 1: ffife

0: 2%}

IR TPWARE (Bus Error Interrupt Flag)
[0] BEIF 1: SRR, 5 1HEE

0: JoiRZfhiR

AP, PR ERX AT 1. BA 0 ol MRAES VTR TIRsIRAS I A48
HIFRBrEEfE, MEZFEAERS hER S E A (B EReEE) o« XA RIATM P A7
BB TR R RO, A 2r & HliR R B AL

21.3.3.12CAN_LIMIT £HiR& ¥ | THRAE S 7 45
Hiik: 0x4001_88A7
S iE: 0x1B

7 21-22 HER&E R T IIUERT /7 d% CAN_LIMIT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AFWL EWL
RW RW
0x1 0xB
(VA= BLATR B

Rx Buffer R 5 & B EL(H

AFWL [f] Rx Buffer SZFR#ENCEIIHEECEITHO, SLhbrdct it
AFWL, fil%k RAFIF,

AFWL=0, JCiE 3, fliffai iy 1; AFWL i id Rx Buffer SEpRzti,

[7:4] AFWL
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oS, R s G E A Rx Buffer SEFRZY it

[3:0]

EWL

A] PR A [l =(EWL+1) X 8., A REAYALBEAE : 8, 16, ...128, EWL
[ {E 5 5] EIF,

21.3.3.13CAN_SBAUD {8 i R fip 5 2 17 o

Hihk: 0x4001_88A8

SAME: 0x01020203

7 21-23 18R L B A /7 % CAN_ SBAUD

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
S_PRESC S_SJW
RW RW
2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
S_SEG_2 S_SEG_1
RW RW
2 3
(DAY (R i
1R (A5 7 (Time Quanta) TQ T4 EE (S_Prescaler) , F:%E
[31:24] S_PRESC FCE TQ AYK/No
153# TQ = system clock period *(S_PRESC+1)
[23] -- PREFEIME
(22:16] S.SJW El?%ﬁz}b %%EET I:Eﬂiﬁ/% (Bit Timing Segment 2)
P[] 22 A M B I [R]=(S_SJW+1)*TQ
[15] -- PREFEIME
(4] S SHG.2 fﬂ;:zﬁj b?t Fisf I:Eﬂﬁﬁ 2 Eﬁfﬂ%ﬁiﬁ%ﬁ (Bit Timing Segment 2)
& 74 bit [} ] Bt 2 I [E]=(S_SEG_2+1)*TQ
(7:0] S SEG 1 P bit B [H] B 1 B[R] 5T E  (Bit Timing Segment 1)
- 185 bit B[R] B 1 B [R]=(S_SEG_1+2)*TQ

21.3.3.14CAN_FBAUD il o 56 i B 25 17 5%

Hihk: 0x4001_88AC

S 7E: 0x01010101

31 30

29 28

7 21-24 PR PR L B AT (7 ¢ CAN_FBAUD

27 26 25 24 23 22 21 20 19 18 17 16
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F_PRESC F_SJW
RW RW
1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
F_SEG_2 F_SEG_1
RW RW
1 1
(AL (LATR P
P TQ A1 EH (F_Prescaler) , FZALE TQ (KK
[31:24] F_PRESC /o
i TQ = system clock period *(F_PRESC+1)
[23] - PRFFERINE

PHAAMETE BER R E (Bt Timing Segment 2)

22:16 F SJW . o X
[22:10] -l PRI 2 A = (F_SIW+1)*TQ

[15] - PREFEOAE

P bit B [FBE 2 B[R] BT AE  (Bit Timing Segment 2)

[3:0] FSEGZ 1 it bit BB 2 B IF=(F_SEG.2+1)*TQ

P bit B FJBE 1 B[R] BT (Bit Timing Segment 1)

[+:0] FSEGL it bit BB 1 B I=(F_SEG_142)*TQ

21.3.3.15CAN_EALCAP #5i3(5 B M E Bl a7 ar
Hhl-: 0x4001_88B0
SAE: 0x0

% 21-25 HiR(E BAME LR B0k % /74y CAN_EALCAP

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

KOER ALC

RO RO

& (A 354
5251 (Kind Of Error)

TCEHIR

(L EEIR

WA R

Hm s IR

B 1R

CRC £51%

[7:5] KOER

Ul A W N RO
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6: HAbFHR

7: IR

AR KOER (BT, 1R AR RIS KOER (Z{RFEFALE o
fhER A E fifi#E (Arbitration Lost Capture)

FhFE M ALC ST 55— M ik R U Y bit (7 &

[4:0] ALC

21.3.3.16CAN_TDC K3k HEiRFME7ifrse

Hofk: 0x4001_88B1

SAME: 0x0
F 21-26 KIRHEIRAME T (74 CAN_TDC
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
z ke
RW RW
0 0
(ALY (RN T B
RIFHERFMELRE
[7] TDCEN 5 TDCEN=1, BRS 4-T3E8hMkAs, I TDC ¥4 4E CAN FD WK% R
BOWiis . A% TDC L FAIEE, H2 I 21.7.6.
YR R
[6:0] SSPOFF KALFEIR NN SSPOFF 3¢ 3L 7 TDC {4 B RAERT A] . SSPOFF (3141
FANH TQ,

{V*4 CAN_CFG_STAT.RESET=1 K, A" REE5 A\ S_Seg 1.S_Seg 2.S_SJW.S_PRESC.F _Seg 1.F_Seg 2.
F_SJW. F_PRESC 71 TDC,

HAr R pra I e 2R X8 E (FT2RS_") R (RT4LF.") Zath o 183 1T CAN 2.0 711 CAN
FD &l Beo HRd i CAN FD sl BLo

21.3.3.17CAN_RECNT U £ 15140 25 25 {7 2o
Mtk : 0x4001_88B2
SE: 0x00

7 21-27 FRUER IR TR A7 /7 4 CAN_RECNT
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

RECNT

RO
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(VA= (RN k|
B ER T 4#s  (Receive Error Count)
[7:0] RECNT BRI EER IR CAN PRSI E S IR TR NS ) %14

i INFEAE B, 255 NRRE

21.3.3.18CAN_TECNT % ikttt 5 Ees
Mkl 0x4001_88B3
S E: 0x00

7 21-28 JOREER TG 74 CAN_TECNT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TECNT
RO
0
(A (LA FR Al
KRR %S (Transmit Error Count)
[7:0] TECNT FORFERITEEHRYE CAN WSO E R TH BB N Wb . %18
WA LR, 255 M K(E

21.3.3.19CAN_ACFCTRL ID i JE2ezs ki 2947 2%
Hhhk: 0x4001_88B4
SE: 0x00

22 21-29 1D 28425 47 2% CAN_ ACFCTRL

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
N
2 =
= =
f=! Q
= <
RW RW
0 0
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B (A4 i
[7:6] - B BIAE

JEFE ID I ELRHY BRkca fFas  (Select Acceptance MASK)
1: ACF f5[i ID 4 yE#sH#n% AMR 27 f7#4+ (MASK)

0: ACF f5[i] ID b JE#s ACR FF e

i L ACFADR et BRI i 126 27 £ 2

[5] SELMASK

[4] - PREFEOAE

ID sy it (Acceptance Filter Address)
ACFADR #5[n B4R 1D 3 yE4T, #id SELMASK 2 [X 43 ACR f1 AMR.
: ¥8In] ACF_0

¥ ACF_1

¥ ACF_2

¥ ACF_3

¥gIn) ACF_4

¥51A] ACF_5

¥gIn) ACF_6

¥gIn) ACF_7

¥gIn) ACF_8

¥gIn) ACF_9

: ¥8Jn] ACF_10

: ¥8Jn) ACF_11

: ¥8Jn) ACF_12

: ¥8Jn) ACF_13

: ¥8In] ACF_14

15: F8I7] ACF_15

[3:0] ACFADR

@OD\IO\U'I-PUJ[\JP—*O

e O )
S wWw N R o

TR 8RR P (7 CAN_ACF 5 [ 520 I8 a5 ACODE_x FIH2IA g i AMASK _x i,
By T SELMASK B3 E . {124 CAN_CFG_STAT.RESET=1 i} A REX} CAN_ACF H4 75151,
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ACODE
0  ACFADR
1 V7<.7
NR_OF_ACF-1
ACF_3
/‘ SELMASK
number_ of acceptance 00 ACF 2
filters
selectable by generic 10 ACF_1
parameter
AMASK ACF_0
0
1_ ACFADR
NR_OF_ACF-1
B 21-10 FRGEIE ST
21.3.3.20CAN_TIMECFG CiA603 B ] B il & 2 17 o
Hhdk: 0x4001_88B5
S HE: 0x02
2% 21-30 CiA603 [t R B it & 27 7-#% CAN_TIMECFG
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
8 z
s | Z
= =
RW RW
1 0
(A=Y KLAAFR 15t HH
[7:2] - PRFFEINME
I () R
0 - SOF
[1] TIMEPOS
1-EOF
TIMEPOS HfigfE TIMEEN=0 B8k, (HA] LAER & TIMEEN=1 [ [R] 1}
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&% TIMPOS.

[0]

TIMEEN

S TR A RE

O_M

AN

1- J5H]

21.3.3.21CAN_ACFEN ID jiyE 28 fHAEZF 1758

Hiht: 0x4001_88B6

EAE: 0x1

13 12

7% 21-31 1D phyEgs iRy {7 ¢ CAN_ACFEN

11 10

9

8 7 6 5 4

AE_13
AE_12

AE_11

AE_10
AE 9

AE_8
AE_7
AE_6
AE 5
AE_4

AE_3

AE_2

AE_1

AE 0

RW RW RW RW RW

RW

RW

RW

RW

(VA
[31:16]

DRy

Al H

i

[15]

AE_15

ACF_15 {#ifig
1: fdifE
0: 28k

(Acceptance Filter 15 Enable)

[14]

AE 14

ACF_14 {ige
1: fiigE
0: 21

(Acceptance Filter 14 Enable)

[13]

AE 13

ACF_13 f#igE
1: {RE
0: 2%k

(Acceptance Filter 13 Enable)

[12]

AE 12

ACF_12 fiifig
1: fHRE
0: Ak

(Acceptance Filter 12 Enable)

[11]

AE 11

ACF_11 {ige
1: flige
0: 25|

(Acceptance Filter 11 Enable)

[10]

AE_10

ACF_10 f#ifiE
1: flige
0: 25|

(Acceptance Filter 10 Enable)

[]

AE 9

ACF_9 {#igE (Acceptance Filter 9 Enable)

1: ffige
0: 251
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ACF_8 {#igE (Acceptance Filter 8 Enable)
(8] AE_8 1: ffige

0: %

c AN

ACF_7 {#igE (Acceptance Filter 7 Enable)

[7] AE_7 1: {#ifE
0: %

c AN

ACF_6 {#igE (Acceptance Filter 6 Enable)
(6] AE_6 1: ffige

. s
0: Z%

ACF_5 {#igE (Acceptance Filter 5 Enable)
[5] AE 5 1: fdifE
0: 2%

ACF_4 {#i5E (Acceptance Filter 4 Enable)
[4] AE_ 4 1: fdifE
0: 2%

ACF_3 {#igE (Acceptance Filter 3 Enable)
[3] AE_ 3 1: fdifE
0: 2%

ACF_2 ffiff (Acceptance Filter 2 Enable)
[2] AE_2 1: {HRE
0: 28k

ACF_1 i€ (Acceptance Filter 1 Enable)
[1] AE_1 1: fiife
0: 28|

ACF_0 {#i5E (Acceptance Filter 0 Enable)
1: {liRE

0: 21

Filter 0 2RATTE

[0] AE_0

TP Ellod gy (AMASK / ACODE) ] LAt S FsliZ8 - B PFE A, BRIAOUS H Filter 0.
S IS A TR 2 AT AT 5 FUA JE AL 98 24 718 25 ) AMASK/ACODE FCE 1 RERMUH S »

TR AR S, B E AE x=1 3R 5 J— 1 id 984+ x, [AJF AMASK_x=0xFF {1 ACODE_x=0x00.
X Filter 0 TGO HIBIARCE., 1A H A g g EE o

21.3.3.22CAN_ACF ID iy Be25 (728
Hihk: 0x4001_88B8
SE: 0x0

2% 21-32 ID jJE28 25 4728 CAN_ACF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IDCMP | IDMASK ID ACR [28:16] or AMR [28:16]
RW RW RW
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0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ID ACR [15:00] or AMR [15:00]
RW
0
(DAL (L E TR i
[31] - PREFBIMA
SELMASK=1 [ %k, ID AMR (MASK) i&f54 i
[30] IDCMP 1: ID e pEas A BMOhR el i i, 1 IDMASK it — 2548 7E
0: ID j J& e HRUOhr MR R MW A =X
IDCMP {9 1 i, MASK ieiZ BE i
[29] IDMASK 1: ID i B UHAY R mits =
0: ID i g & (U hr MRS =
CAN_ACFCTRL.ACFADR 545 EL{A [ 1D 12520
. SELMASK=0, 75 ID il JE 3541 /2 1D ACR
[28:0] CODE,/MASK SELMASK=1, 77 ID 1l JE5eiERE 19 /2 ID AMR
Rk U D ACR/AMR (1B [E2 Bit10-Bit0, ¥ ik =Urfys
B & Bit28-Bit0

21.3.3.23CAN_TBSLOT TTCAN & ikZ% 1% X155 %5 (768

Mt 0x4001_88BE

SE: 0x00

% 21-33 TTCAN % 3%4%nh X $5%) CAN_TBSLOT

15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
m & E
= & z
RW RW RW
0 0 0
(A= NLAAFR 158 BH
% PTB/STB ji S k5 & N ="
1- ¥ TBPTR iESEIIEEbRIC A S )"
7] 0- JCEhiE
TBE — HY E Mgk bric has H TSFF=0, TBE st HZhEE N 0. WIEHETY
BIEFER R, W B A6 58 i e AL A R e 3 22k 2 Je G AR
i T, TBE St ffdr BALRAS,
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4R TBF A1 TBE [ E N 1, W TBE 5%,

5 TB I B By B

1- TBPTRIEFIGIHEMIRIC N B

[6] TBF 0- TCahff

— HH B BkbRi0 o C 3l B TSFF=1, TBF 4 AZhEE N 0. 1R
TBF {1 TBE [AH#EN 1, W TBE L5k,

fR17 TB IHE AR

0x00 -  #K[f PTB

Ffth - 4517 STB Hfg{H 2 A

TBPTR f5 A [1IHEM T LA A TBUF & f7an i/ 5 A HALE
[5:0] TBPTR TSFF=0 [ 7 REME 75 ViAo % TBF B A 14T EMre e
H7E, K TBE &N 1K AnEiH B RRL o = .

TBSEL fl TSNEXT £ TTCAN #ixX N TE 2 X o

TBPTR {{fR°T PTB A1 STB {H 2. Wk TBPTR KATFHEI— A
o] I, U TBF 1 TBE % H ) BB I HA DU LT HAE.

21.3.3.24CAN_TTCFG TTCAN [il & & (- an
Hohl: 0x4001_88BF
SAE: 0x90

2 21-34 TTCAN [it & % /7%% CAN_TTCFG

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW RW RW
1 0 0 1 0 0 0
(A} IR Al
[7] WTIE JEE ST A Y ik A HR BB (s
T oS A Y ik A R BT R A
[6] WTIF WHERPEIMTHGAE  TT.WTRIG & S []BRE I H WTIE=1, U
WTIF B {7
il & B IR P ITRR AR
] TR rerp g g
I ] i & H (i
[4] TTIE AR E TTIE=1, NAIRIGENHEEET il & (A TT_TRIG, N TTIF
=R
[3] TTIF I ] i & H AR
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R E TTIE=1 J BAGSR 505 Tl % i 6] TT_TRIG, W] TTIF &
fio [ TTIF 5 A 135%F. 5 0 L.

TTIF ¥ 38 —k. W TT_TRIG A FED, WAE T — A EEA R
RS E TTIF,

[2:1]

T_PRESC

TTCAN SERZF M B

00 - 1

01- 2

10 - 4

11- 8

TTCAN B33 i S_PRES. S_SEG_1 f1 S_SEG_2 5 ¥ [J CAN bit Hs[ii]
{3/l T_PRESC JE 3L [ AN A 7 1. 2. 4 B 8,

T_PRESC HiE7E TTEN=0 BME ek, [HA] LIFEA& M T_PRESC [¥[a] A4
# TTEN=1,

[0]

TTEN

TTCAN Ji ]
1- TTCANJHH, PEIRITEOERS T Iq T

Ao
0'2<

FEEPWIRE, THEFRESA 1. 5A 0 TR WRAES VTR THESRAS & 4 #ny i
t, WRZSE B TS (ST o XHIR TS Z AR RSt

FEBCE TR ERERLRT, A i B PR,

21.3.3.25CAN_REF_MSG TTCAN £ #%1ifi25 {758

Hohk: 0x4001_88C0

SE: 0x00

2 21-35 TTCAN & %1ji7%547%% CAN_REF_MSG

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
REF_IDE REF_ID
RW RW
0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
REF_ID
RW
0
(AT HLAFR i W
[31] REF_IDE | Z7%1fi IDE i/
[30:29]
S WbRIEAT. (1 REFIDE /&
(28:0] REF 1D 1- REF_ID(28:0) ﬁfﬁz (1’{% ID)
0- REF_ID(10:0) %% (krift ID)
REF_ID 7. TTCAN 5 FH T4 22 Wt 101 FH I ] My (22080
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UK TR st (F8m) o I SRAGIN B 22 it HBCA 8, Zmiy
Sync_Mark i & Ref_Mark,

REF_ID(2:0) 5|4 0,

CAN =g 1D SR M. AR ARZ MR B :
it 1] =L AR 22 Ml 7 AN IR R ik [R] . REF_ID A0 22 it
) AL i o

% 21-4 2547 REF_MSG_0 %] REF_MSG_2 [&] REF_ID F REF_IDE [{] bit {7 & & Y.

Xf CAN_REF_MSG {55 [P 225 e 26 5] CAN W gl 7EI I A% CAN_REF_MSG [ k'S
B o

21.3.3.26 CAN_TRG_CFG TTCAN fil & Tit & %5 {7 5%
Hhidk: 0x4001_88C4
HAE: 0x00

%% 21-36 TTCAN fi &% it & 25 {74+ CAN_TRG_CFG

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TEW TTYPE TTPTR
RwW RW RW
0 0 0
o R T
ek e |
dsaz | rpw | ST, RIHUFEGN RS 16 1 ocle.
TWE+1 5T cycle ¥, &5 TTCAN Timin. TEW=0 ¥4&4 5
7 145555 1 cycle.
[11] R
R
000- IR
001- sl
010-  HyckAHg, S
(108 | TIYPE | 001 iesdbaafik, Shodadtramas
100~ {E4BIEG, SR AR A
i Tl
fil % 5 11 TT_TRIG 5 %o TTPTR 36 TB ciiffyii .
[7:6] AL
TB R T ERE
o) | rmpm | W TTPTR KIHERIRT RGN, 1 TEIF B, H
- TT_TRIG 75 55 e A B i
U TTPTR Bt 912 TEIF 457l i Yt .
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21.3.3.27CAN_TT_TRIG TTCAN fili & B} %I 25 17 5%
Hidk: 0x4001_88C6
SAE: 0x00

2 21-37 TTCAN fil & F %25 472 CAN_TT_TRIG
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TT_TRIG

RW

0

(AL (Y i

fith 5 1 e
[15:0] TT_TRIG | TT_TRIG JE X T fil ki filo % T4k fiks , AHRZMY) SOF [ fe ek
s 2 TT_TRIG+1,

Xf TT_TRIG H)5 B fil A MR BC B[R 25 ] CAN IPeilsle InSRAmA EAL TYESRAS, W
A frdr TRIG.CFG. TT_TRIG 195 AHKMEE o HIAB il A B A] (TTIF EA7) Bk 4% (TEIF
B W, SOUERR.

21.3.3.28CAN_TT_WTRIG TTCAN JEH| 27 {7 a5

Hihk: 0x4001_88C8
S ifH: OxFFFF

22 21-38 TTCAN #IH 25 /7%% CAN_TT_WTRIG

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TT_WTRIG
RW
OXFFFF
frE (LR i
A AN
[150] TT_WTRIG j’é— Tﬁﬁﬁji TE \ N S N = = N
TT_WTRIG & S Bl & 3 o a6 EE Sk IS ] OXFFFF

% TT_WTRIG {5 Ba(Efil & 5 (74 Bl 25 ) CAN B4, #ERT 6 4~ CAN Bih. fEItie, &
i TT_WTRIG ZEIEFHIRE A
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21.3.3.29CAN_CIAWDATO CiA603 it [l Bk AI% 32 75 A2 175

Hihtk: 0x4001_88D0

EfE: X
2% 21-39 CiA603 [ [AIBLAIG 32 75 A B2 #7 4 CAN_CIAWDATO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WDATA
RW
X
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WDATA
RW
X
frE | AR Ui A

[31:0] | WDATA | CiA603 HJ[RIZE 32 5 AMH

21.3.3.30CAN_CIAWDAT1 CiA603 H} A5 32 25 AMH 2 Far

Hihk: 0x4001_88D4

SAE: X
7 21-40 CiA603 BRI E: 32 175 A {H P 17 # CAN_CIAWDAT1
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WDATA
RW
X
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WDATA
RW
X
(8 | AR 1 ]
[31:0] | WDATA | CiA603 HiaI#i 32 25 AMH

214 —BaRfE

AES 2 CAN (51 FEBHM TS AT, ZUCE CAN #21il4 LAILAC CAN B
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2141  BEGIIEE

N /b CPU Al mtf 14k, T LABCE CAN #fil el FHE oL g s CAN f&Hil@ e Rod ug
W AR EARIRTT . UL, B BMOEIERR AU 29bit.

AR R b — i gdR , AR, JRRAFAEE] RB Hh, R RIE=1, N RIF #
B WARIHEARSE, NIABIE RIF FFE RS0 RB FIFO 5%, A Bl IH SR B 25714
N RIHE R TR ARG SRR S S

M7 THRMOIIERIZE R, CAN 42 Ee A i 2 b IV 5IH B0 IS S A A Bl g 2o

E::AE_O E::AB_I !)lAE_n

1

AMASK 0 AMASK 1 AMASK n
+ + +
ACODE 0 ACODE 1 ACODE n

21-11 oL E7R Bl

PRGNS E 3L T R ZOR IS IE G R LE LA BRI L ID 2B AT EECHI . FERD AL E N 0, TIERI
ID 5 4H M A9 TE EAR AR LA T AL . MRS AL E N 1 A TR A, RO 2.

ID 54 ) ACODE BEATLLAL, W FHrR:

o hEUEMN: ID(10:0) t ACODE(10:0)

o M ID(28:0) 5 ACODE(28:0)

Al an AMASK x(0)=0 HJrA HAth AMASK x £ 1, Wakja—4 ID ML EL5 T
ACODE(0) A RERMGHE.. 1 uEds 20 A HAl ID {7,

K 21-11 25 7 — A 2 A g SR R RSO ISR Bl AR R iR, 78S 0 T 1 i ACF_EN x
B A T, AE_x (675 o B A HA I8 A AR, IR BTy 2 X T J5 A I8 &%
AMASX _x 1 ACODE x & & S 1 EZ#cl (Anid gt 0) IR AR (idigat 1) .

TERG: HIIE AE x=0, PASAIEEar S MIRTH B R, M, 8 AMASK x HIHERG (L
=1 ZEXNZ AR A, T AR R

AMASK f{I ACODE [{3Z A X o prifE sy gt 4nik CAN_ACEIDCMP=1, WE{iize R th
CAN_ACFIDMASK #5E . 15 CAN_ACEIDCMP=0 JI 9 o 2K AR MU B2 o

EHERE, CAN fZifldgic BV AR E .. ERIEEAE, d9E4 0 f1 AE0=1 J5/,
AMASK_ 0 Hf{ i #% S A 1 31 H CAN_ACFIDCMP=0, firA Hft it e a2t o 1higes 0 2
ME—>% AMASK / ACODE g X T B AR g%y, MR HAbIE I8 AR A E L A E -
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21.4.2 JHEEW

PRI B A7 4 RB Ho RB HATZEALL FIFO (9470 SR/ RIE, MIARA& HEI A 2L
HE#Z 1 E RIF=1,  RSTAT RIS E . BIAFEZ i XA E R T AT g2 (E AFWL I, 4
SRIE T RAFIE=1, IUJ RAFIF Ef7. WERArAZEMIXAREH, 1% E I RFIE=1, | RFIF {7,

RB
empty slot
CORE jumps to next slot after
Accepting a valid received message filled slot set RREL=1 to next slot
filled slot
Incoming
New message message readable through RBUF
empty slot
empty slot
empty slot

21-12 UL FIFO 1) RB /REI& (6 MR ZRB)

RB SR FHH S e £ RBUF &5 74t o

CAN 2.0 JHE ISR AR 8 41517, CAN FD JHECN 64 1. SRR
J¥ i DLC E o RB ONERMHESEME MIHEH, FFHINUARNT 2 E RREL LAUBEEZ )~ —> RB i1
. RBUF BYFTAT 7158 i ASS ATy I 35200 o

WnER RB il NP IGIS AR T — M ANRTHR.. SRR ROM=0, R AH S Sof T
BB AR ROM=1, NIESHTRYHERHEETT. WHRE M ROIE, NIAEXPIAME O T #B 2 3 ROIF
B WERTAHAF B T —5HE, FHERNHEA AN Z R B#E RREL, NIASAHEME &K,

SRR BT IS , CAN ESifI2F Bl 45—, #5235 CPU 30K S5L CPU (1 13824 K

T LA A8 T FRIT 5 B DE 2R i D AL 2 7. TSR P RIE JF L CAN #2528
CHAE AR E, W RIF BEEE N 1o 4T W0 FI g #ct, 7T LAREF RAIE/RAIF (RB JLT-
jilihI) 5 RFIE / RFIF (RB rhibr) (G RIE /RIF (BRI o “RB LT IBR" AT A AFWL
BT o

L RB A BRINT

1. {dFARBUF5 {7 %+ J\RB FIFOH 3 UR: ST .

2. BERREL=1DURRBIHEMY . MFFERE ~—40HE (R FIFORE) o RBUF A2
SRS

3. EELILE#HAE, HFIRSTATIR/RRBZ .
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40R RB FIFO B30 ELHr B 2 HOIH ERER BT (6% EOF) |, MPB-RL—MHE. M T ik
FEHERISAT SRR, REAZAE RB FIFO B H A 2L il 5 A RB 3522 /b —i, RB A —
A (B0 JHERHTRIARE, Sk eIt A 4 2 ik B 2 -5 Hllod 9 & DT »

21.4.3 JBERZE

IR Ak 2wy, 20—k mIX (PTB 8k STB) BV hn#kiH/& . TPE #&/~ PTB FIFO
253, TSSTAT $57R~ STB [IEFIRAS . TBUF ZifFantefix PTB A1 STB [Ji[A]. LA N @I dmFEin
T

priority PTB

decision TBSEL
O— empty
high 0

outgoing
New message STB message readable through TBUF
low 1
start a transmission with empty slot
TSONE-1 or TSALL-1

empty slot

CORE jumps to next slot after set TSNEXT=1 to jump to next slot
the message has been successfully transmitted empty slot

empty slot

21-13 FIFO KR ) PTB A1 STB /REI&] (725 PTB Al 6 /> STB {i{ EUE)

CAN 2.0 JAMBAR ARG N 8 1575, CAN FD 44 64 1505, 4K B0 KL i
DLC /& 8. X FERM (RTR=1) , DLC TR &, FIMERMAIRAR Kt 0 5. Ll
T TSNEXT LABKEEE) R STB $450T. HFAF TBUF 554550 LU LTI 5 A

4n R TBSEL=0 i%#% PTB, Wi E TSNEXT=1 A L. EXMELL T, TSNEXT 2 HEEETC
HABFZ M o

i PTB BN/ SE TPE=1 J32){&4. Z{fH] STB, 7t E TSONE=1 JFia & i i B e &
TSALL=1 UMf&fg STB I AT iH R

PTB MfL/eg @ m T STB. TLiE Wbl iy, PTB JHELE B Skik. WIRKH STB {yf%
WOLATIIRE, ERAERE PTB RHELIEZHTSE M. /£ PTB &4 se ik /5, CAN fz4il
AR EIALESR H STB [ HAIH S

KiIFESERE, BB LN LW
%1 PTB, #niE TPIE=1, | TPIF &{
X} STB, WIS TSONE=1, —Z&HEC5EHH TSIE=1, ] TSIF Ef.

X§F STB, 415 TSALL=1, frAHEHC e TSIE=1, W TSIF &7, #f]ifii: STB &i%5E
JlJR, WBEE TSIF. QR EHUZSI4HAE TSALL (4R 517 STB 5 AN, WIFHNH S
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TSIF %8 2 Wi T4 i

21.44 BEREERZEHIE
SR M A AEIX AR O, gt X BT S B T IR SRR A TR Aok . O 75X
MG DA, ARSRAEH M ATTAG, T dilas il LA 70 A3 B TPA=1 Bl TSA=1 Feifal K ik 5K »
BUE TPA 1 TSA # = A—rplfbras:  AIF.  CAN PMUIREHUUAAES A T CAN & Zefehift
TN AR A AT L
o RERMPEINRIARERE T AE L
o WURTTRUFHELN, MESPATHIE.
o WURTTRUMATMEL, MHZWHEA AL
o WA A ST RS L

o %lgil/l\fl]ﬁ%&&ﬁﬂﬁﬁ, W 7 305 B S R AR 4 1B R CPU o X FMB LT, A& ER
ik o

o %gﬁ*ﬁ@ﬁﬁ WEIACKIIEOL T, BT A S, SRR, mTLATE
] °

o WERSTBrr £ /Db —iot, MIEALE T4 BT (TSALL=1), WKL 2E M5 il =6
il RNt S

obr AL T RE T — S ], ELREOR T CAN /3l B A a7 L, 2S5
NEhE:

o TPARPTBSETPE=0,

o FMPTBJS, WiHR{RFAEPTBH,

o TSABEUSTBHY FA N B EFr A SR XU T2 6 T TSONESA /2 TSALLK J5 5 (&4 o
TSSTATH# BT BEUMSTBHRYIHER SEGHE R, FOVENEATCIE VIS .

ANGEWLRI IR TPA FiI TSAo QAR WA, W) AIF #47, Sk H PTB 1 STB [ {&H#4
BRIk o AIRTETAR, QSRR T R BT SE kAR, X SRR O bR R B AL L,
FIEH, WEA R B

o AIF (PTBFISTBf&Hur 1)

e TPIF +AIF

e TSIF +AIF

o TPIF+TSIF (4EH /0L, HATEFHIAS RILLERTPIFI A 25 & 4)

o TPIF+TSIF+AIF (iR, WAL ENAS R ETPIFAITSIFR A4 2 % 4F)

BLE 2588 STB, AT LA TSALL 1 TSA. Ay 1A IMH BR3P A 20 JAh i JC iR I 1) 2%
AR LA ALIF/ALIE.
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21.4.5 STB 253

5N STB J5, #E TSNEXT=1 ] LK L aiZzoh DR ERRIC A 2, FRREEITN — P =INHE
fili. TSNEXT fEM#RIF/AH CAN &g HahE Aoy 0.

IR G — N H B E A, Fra T EREERSE 5, ) TSNEXT £ 4 1, EE2IEHIEER
7SI 24 TSNEXT=1 i, 5 A TBUF # CAN 4l #82% (| o

LSRRI, CAN FfhI2F 3% TSNEXT )y 0. 1% STB (M & % s Btk
Il (TSA=1), TUSHEMIZE 2. A TSALL Fise ik, ) TSNEXT B (31, 31545/ STB 4
HE.

21.4.6 £HIRANHE

1, CAN il 1] LA H ST TR, IXTRIRE R AUR UL T BRI AT DR,
Bl B SRS H SRR M RIH S . 75— 0T, APREALRTEE, CAN f5ilds al ARt
IR RATRIENE S, FFd R EAAS B R 5 o SIS RESAE AL B2 17N CAN
A AR Z R R AR o

4~ CAN 7 5 3 Bl R BEARZS

1. Error-Active: =5 pirERG B EE IR B 2h &5 TE S E R i

2. Error-Passive: =5 fifEfs il B G R EAmatsh el 2ml, RIEASH WAL 2.

3. KM FEHIMARZER)E, RN SEICHIRE, 117 RICANEZE.

AT AR 3 PR RARAS, D CAN W R ARA MR IR TS . AR IR T AR s R
Koo Wi Z IR CAN HIYEIY 8 S G RLE W, FF HAE T SR 3] CAN BUTEAE LT BRI A E
REE RIS -

WERAHR, SRR 2N BZ T 5 DAY E ARG S 20T AR N 8, iy HAh Y /51
HEH DR S HOT RGN 1o ARNUAE BRI = 2 TGI8 1o BT X2l CAN RILVEE UIF
i CAN i ¢ H B4k

BRI (BE IR A0 : HRn ) SEARWIAR. ER2D 6 MRS B R EIEK
o, OB ROR R EGE A B . EHUE GG AN REE S AR AR, B CAN fZ=fldr 2 H
B5E e

ISR CAN fZ g R g ST Lm—ml, A2 Bt A s L, HRZhiE
TR ETT RO A AR BRI H CAN 2= ilds il 26, W RFRAEIR R, Fkik
EERM, GEAIMIY KRG R MIZ M. RBUF FRIIGE AN S A SR A 2. AN
FRUCMTAT RE5:2 RBUF it o

21.4.7 BUS Off

GRS i F A CAN_CFG_STAT H1ff) BUSOFF KAR7R. WIS CAN 5 iy A0k fiR it
#>255, N CAN T i A gt N B LK IRES. R EASS S LHEE, HEIEHAME]
FEDRMIIRAS . IR EIE {f6E, NI BUSOFF BEALAY[FI 2 BAr EIF . SR CAN 15 figl B
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(eI 128 A4~ 11 AMEIERLFH] (IRE S , ) CAN 15 (ORI E RTINS . EER, (&
BMKEFSIZH, SRR BIERES.

TE LR RA T, RECNT FI TECNT fREFAZS . FFEFRE, EFEARLIAIRAR,
TECNT HZIE 0, ARl BIET ARSI AIRAZ /i TECNT, 5 RN
BUSOFF St 2tk 25

YT REA S LR PAIRZSHS,, TECNT M1 RECNT fU(EH 20 &S, HAEBLRMIRSIE 207, H
(HASA AN BT RN LR IREIKE , RECNT A1 TECNT EH /5, HIR{EN 0.

AR —WIEAESE AL H CAN T G EBE A B AR APIRES, MBZWIPRFF PR . A1RY R
LR MR P RIS RIRAS, WP ol ettt ISR BERChE(, TS i SE AL i e rp ki
it

21.4.8 ¥ RIRSMERR S
£ CAN SZGlEIIR, rIRES tHEUEA AR, LA DURESCRR T A e AN o4 o

21.4.8.1 ngmRRgs iR I RME

M/ Kk R A i RECNT A1 TECNT 4. =l nl LA CAN_LIMIT i n] 4
PRSI EWL XX SRRl R IG5 . ATLAA 8 2] 128 LA 8 M IR £ [ TRE :

BRI BB = (EWL+1)x8
WSRAELA N 45451 EIE fiRE, W EIF th i E AL

o RECNT g TECNT i TR, it 5 i 2/ T4 TR
o BUSOFF {ii il

21.4.82 fPEEIAHIR (ALC)

NAZREGEAT I B B SR BRI ALz B NSRS A T ALIF vl Mzt sic st H.
ALIF B 7o R REMS T 0hE, W ALC AUELRFFAL, PRAF ERIPESRIATIH (.

ALC {EE SR s —Wild SOF J14, S8J5THia et ID (955 1bit.  ID AYZR 1bit Xf L ALC HY{H
0, ID {955 2bit XFhy ALC {2 1, LA

R ARV EIT BT FUtt, ALC B9 KME N 31, HIFTJRmi-hAg RTR .

Bf N s WERARMECRR W Sy it AT (P8, 7 JRMWIAE IDE (e, ALC KN 12. %Kik
PRAEIARR MU A RTER R O R AR, RN RO 1 fEk.

FREIRZ SN IR RN TTRER R o XA S SEBR R AR i FE 5% o
21.4.8.3 4% (KOER)
CAN g5 CAN A2k bR e — ME R FE T KOER . tSREH T

BEIF i, M| CAN JHZAH IR Al LA H iP5 5 o S 18R SRR FF RS RIS BTF Y KOER fH.
IRIHE, AL il KT 8 R R S o SR AR ISR 21-41
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R HTERER 2 BB KOER. [, Yl D&k sliaale iy, BORFEAZE . LME T3 53 T4 R

21484 BMFARSEW (RBALL)

% RBALL=1, B2 FrAT S 2 AR AR 2 e A6, B2 AT B BRI o It 1 3R ml et
SURERWHE RBUF o AfPifda iRt 2.

AR AT CiA603 IR (TIMEEN=1) LhEH HoRH EOF B2 9Ef[AIEL (TIMEPOS=1), WIfE
HBBHRAIEOUT , KA S BRI S A PRI R o

KL HATRERIER A UA T OB MR AR B I A SR A o AERXFP O, ISR 1 PRES,
ek U7 AE. RBUF rho ARIEETIRAIZEA, f76/E RBUF BRI AW #ho nl sE R ARy, 1L
fl BB ARRIAY o

2 21-41 RBALL 7] KOER

KOER R R
NO ERROR All RO o
Receiver HRERAAE ACK o P A B AR 2 A R -
AR IR TR B3 1D WK TR A RN . FEMERI Bk
BIT ERROR Transmitter W EE R A8 TR, RIS R AR (HE R

B BT LERR A il ) g A I B AR, IR A N2 — Ly
EEIR, WiSLETER .
(LA 55 A E Wi ) FORM ERROR. X fifE CRC & F4F. ACK &5t
fFk EOF (iHR 4R T A AE B H 2 A% .
STUFF ERROR Receiver STUFF ERROR FYA B AR . FrA 17 BB ICR
Transmitter | HREFE(PEIARIL L. FrA s B2 03
Receiver SUCY RAE LOM WA SR 42 . A R Bt 2 A0
ACK ERROR HAEE A B ACK PR N &R Ira s AR A2 AR

Transmitter
)8

CRC ERROR Receiver TG i BRI

FORM ERROR | All

THEE, R GEr) BUREPTEAIE R AR, AR ] RER B B bR R A B
B AR RO P ECESR R, RIBCAIEMES, drl Re o i, s o) A
R AR M BT RE A RN«

21.4.9 §RIEE
21.4.9.1 PAYILH

AIS AT A ShER LS. Fik, WLLE S E TPSS=1 4 &% by PTB & i%—i, @it
BEE TSSS=1 @ kinZerhdy STB Kk —HE . EXFMEIT, Efehk AR MR R AZ
PATE T o

FESLRIBEIE AR DL T, 5 IR AR B0A DO o (BRI A R OU T, &AL RO
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o HNARTPIF=1, WISZEAHR ARG F X I SR HEE =S

o UWIRMIPIFHIR, KOER MIEERITAGRSHE S WIRBEI=1, WIBEIFZ#CENL, HAb
TR R FH AR 7R LA o

o (EMPEKAYTELL T, WIRALIE=1, NJALIFE(V.
AL, X TR, TPIF A FEAREN RMUE & B M eti. HAc&HmHsE-5 BEIF 1 ALIF
.

SRR TSALL — @ (], FFH STB g T, WXt T ik feti. Joig
e AR (P,  ACK 45i%) , CAN {Z=HldH#ia gt 2] T —WiFAE STB =itz ik, A
I, AERXFMFOUN, FUTHERR TR Al AR R A0 1 20 ite WERPIAS iz — S, EATCTER
RS R R N A3 T o

SR ELAETS — WU, ARG R A e, U CAN I 8RRt S IR, SRR 2ol e i &
it

21492 WU (LOM)

LOM HxCHR i T AEA N2 IF 00~ 4% CAN 2R EE ). CAN #5143 LOM 5 CAN FD
T HRE S SR IR D REHR A -

TR E SRR, EAUE SIS SR iR E, BRI R A

£ LOM A=, 4% (KOER. BEIF) LAl o

& LOM £ix(H, CAN f=flasoiEE BB A Bd QAN r st #dn g, WAa
ACK) o JEM LT RN :

o FELOMAT, PrUARASHUIIEAL THIRMEIE —HE, St AR RS . s
A7 BT AR

o TELOMH, PhiltRAHIAZ A4 P HEACK,

o TIKAFATMEER, IRTTEESHARAEE.

o UNH—AT LW, IS AR REER L b HARL TLOME
i, ASfEm& EAR— ) ACK. IWET, siASH #51%, a1 s (Wadh LOM
T R #RG U EIZACK

o INRAEACKES IR G o shi imbr i BAL, T S S 6 2 ACKES 1%

LT RUEAE RN, AN i E K LOM i,

W E A LOM, MITCEH T A&0% .

FREIRESt (ShK) LBME X LOM ({77 WA EENEN . MEAH LBME, M5 AEH
MERIS NSk, (IR LBME BT, A6 A% KUt iF &% selt-ACK (SACK) I, fH75 2 L)
ACK RS B L 15 f I, RS R sl B, BT, LOM FI LBME 4144
BRI, LIRS BN LT 54

21.4.9.3 REGEREER

B A B MIEREIEL, ATLAT LU 28R
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o fRIE Mo AR REREIE A, WIAERXZH Ll ORI TX A 3% BTH I -
o INIRAHARNY FUERERICANGLL, W] AU A H ALY Uk 1XACK.
o WERATT RURME LRI CAN G Z 1Y i (EZR WA de Al CANE I N B 2 TR # L4 )

MITEACKAL A& AR, BRA oA Y i 3% A A& 1% ACK . BEIF£E 152 H b B A7 Jf HKOER=“100" (ACK
ERIR) o

o WMIREW AN IEERTT, WAESOFALZ f5BEIF4 % Hh K 37 BIE (7 JF H.1% & KOER=
“001” (BIT4%H%) »

21.4.9.4 IR (LBMI F1 LBME)

CAN il SCRp T APERIEIR S PYEBIEIER(LBMI AN [EIPA(LBME) o JX M RIMEAHT 2 S 3L
BIH CAIEMWE, T HiS.

£ LBMI 1, CAN Ffildr 55 CAN HAkibrTidse, JFH txd fiy LBV RIE - ot Bdfide
PR B R Ao /£ LBMIHh, S5 A2 Al H ACK LA S ACK iR

f£ LBME 1, CAN #Ziilde R Sl ariieEse, EmmbekEnge bal o (FBICA %, CAN
g T DLl 5 S Wi /£ LBME i, 95 fifE SACK=0 Hf /R4 Self-ACK, {HfE SACK=1
42 p Self-ACK. [AlIlt, 7£ SACK=0 [¥] LBME 1, iifhaify Pl ] RERUZE R :

Lo AT RS A HEACK, IS8 e — s AT o
2. B ETCHAT A, SEBIACKE R, WHRA THEL ERAAHAT A, iR E L
BRI RS, I TPSSETSSSBE T A1k -

CAN bus CAN bus

transceiver transceiver

txd rxd txd rxd
CAN-CTRL CAN-CTRL

Bl 21-14 FRESEC: ERFISMNE

FEFREIRTR , CAN = Hl 2l H CRYIHE, B HAAREAE RBUF b, FFSCETE SRR A%
bR GIERER) .

LBMI ] 557 A AR, 1M LBME W] A0 5 4% M 2 2o

WAL AN TIE SRS, AW 1% E LBMI=1 5 LBME=1. MM 8% A . CAN k4
AR B AN AR

INERY RS CAN 2k, NSRBI AT b i B LBMI=0 SR 0# B E 1A, BN 55—
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A~ CAN 5 pi vl REIEAEA L i o (EIXFRBIC T, MiBEA7 RESET &K 1 KUk n EwilE, B3
¥ LBMI J5B% A 0. HJid B RESET=0, CAN #5685k & 1EF#1E. SitiH, LBME &/k#ERA] LA
25

LBME A[LL5 LOM ZE4# .
21.49.5 FEIRITHESE AL

45 CAN/CANFD Frift RECNT {HECRES 1%, TECNT (18U IR 5 R AL 2 L iR 2 5,
CAN i U TIE N SR AR AS o RESET ASHE MBS 1R TH S Bl e 26 AR S« CAN/CAN FD i

JE ST A 2R LS AR ARSI B D SR TR RO RN o A SRR A — AR, RS B3
MEEBRARA . 22811 CAN 2.0B MV E L 1 IX e AL R GBI B 370

CAN FD RUEEE N 4% , FeifF MU fl 8 s 1 bk H st iR TR A BEALR] o (HIX %A S VD,
WU T H Y

] CAN_CFG_STAT.BUSOFF 5 A\ 1 2 EEEFERIT AT, [FHy s 1 (B PR 2o RS, ShE
] EIF ANEAfL

21.4.10 SR

CAN_CFG_STATRESET=1 i}, CAN £l b FHEALIRAS. HAVE CAN 1 8 A I A AR 45
RESET {0 FROMER KRB AL XS THAFAIRE AL, S ALER o

* 21-42 BAFENL

TR Reset f#iA
ACFADR No -
ACODE _x No [ RESET=1, F{rasrls, WHN 0, WEHE,
AE_x No -
AFWL No -
AIF Yes |
ALC Yes |
ALIE No -
ALIF Yes |
AMASK x No WP RESET=1, FfggsnlS, WM 0, NEHIE,
BEIE No -
BEIF Yes
BUSOFF (No) |5 11 BUSOFF, [R]I& (L4540
EIE No -
EIF No -
EPASS No -
EPIE No -
EPIF Yes |
EWARN No -
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HEar Reset iR
EWL Yes
FD_ISO No 1% RESET=1, Z/£nl’5, WHEH 0, MEHE.
F_PRESC No 1% RESET=1, %/£nl’E, WHEH 0, MEHE.
F Seg 1 No WP RESET=1, Ffegsnls, WM 0, NEHIE,
F_Seg 2 No Wi RESET=1, Ffegsnls, WM 0, NEHIE,
F_Sjw No Wi RESET=1, Ffegsnls, WM 0, NWEHIE,
KOER Yes |
LBME Yes
LBMI Yes
LOM No -
RACTIVE Yes HIMHEIEALTHAMORES, Halithossr RIBGH. A4z ACK.
RAFIE No -
RAFIF Yes |
RBALL Yes -
RBUF (Yes) FI/H RBJHEMERIRIC %S . RBUF A& ARFNEGE -
RECNT No [l % CAN_CFG_STAT.BUSOFF=1 0] LA& (74545t
REF_ID No -
REF_IDE No -
RFIE No -
RFIF Yes |
RIE No -
RIF Yes |
ROIE No -
ROIF Yes |
ROM No |
ROV Yes firfi RBiH 2RI NS o
RREL Yes |
RSTAT Yes firfi RBiH 2RI N E o
SACK Yes |
SELMASK No |
STBY No -
S_PRESC No 415 RESET=1, Ziffgenl5E, Wiy 0, MEHE,
SSeg 1 No W15 RESET=1, Zifegenl5E, Wiifh 0, MEHE,
S_Seg 2 No 415 RESET=1, Zifegenl5E, Wiy 0, MEHHE,
S_SJW No 415 RESET=1, Ziffgenl5E, Wifh 0, MEHHE,
TACTIVE Yes Fﬁﬁ@@jﬁﬂfﬁﬁ RESET #1F . GniR(EH IEAEidt T, &5 RHEMYY fHes ™
AEE IR
TBE Yes
TBF Yes -
TBPTR No -
TBSEL Yes TBUF [#E+81H PTB.
TBUF (Yes) FIH STB M2 ERbRICNZS . Aok TBSEL TBUF f5[H] PTB.
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Ffrar Reset i
TECNT No iMjdi%# CAN_CFG_STAT.BUSOFF=1 r] LI i ¢& iR 1H41 4%
TEIF Yes |
TIMEEN No |
TIMEPOS No |
TPA Yes |
TPE Yes |
TSA Yes
TSALL Yes |
TSMODE No |
TSNEXT Yes -
TSONE Yes -
TPIE No |
TPIF Yes |
TPSS Yes |
TSFF Yes Jirfy STB iH S A RIC N2
TSIE No |
TSIF Yes |
TSSS Yes |
TSSTAT Yes Jirfy STB iH S A RIC N2
TTEN Yes |
TTIF Yes
TTIE No |
TTPTR No |
TTS No |
TTTBM No *~
TTYPE No *~
TT_TRIG No |
TT_WTRIG No |
T_PRESC No |
WTIE No |
WTIF Yes

21.5 Kf[Elf% CAN

f[E)fi % CAN (TTCAN)FF4 1SO 11898-4 Friff:, WAL TE LA R % [ &4 . FoA = Fpif[a]
[GINESEE

o JREMIHIE CHATF 7 A s e IDAY — i)
o ZRMHEN COREEFIRIRT R T, ATt R 4%)
o fhEIEIE U 0T AR o, R RER A2 S Ze i)
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KIERIHLH TTCAN REEHET B E Lo WE 21-15 s, —f1Foh— M EEARTEER, U
G . S W A% CLRERT IR AL N T T kT L& A B

Transmission
Column
room -
\
L . Rl:[ference Mes:age Mes;age Arbitration Mesgage wlfrge L
Basic cycle 0 essage Indow !
et _
| Reference Message Message Message Message Message
””” oM A D E F 7
Basic cycle 1 essage c I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [
|
[
| ™M ™M Y
iiiiii N Rl;zlference A g s ge Arbitration Mesgage wlfr:xle -
Basic cycle 2 essage Indow I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [
|
[
e Reference Message Message Message Message Message
. Message A G E C H
Basic cycle 3

€ 21-15 TTCAN [ 23 5 [ 7 45

YHJE Y SOF Hf[a] 2 Sync_Mark. ZZ i) Sync_Mark J2 Ref_Mark. {fi[—1> 16 (@i g5 T
T 1T E85 Ref_Mark (B 2 [ A 28 Sl 2 JE PR ] o A ARG INERTE Ref_ Mark AbJFUG—IK
TGN JEIRNT RIVE AN (R B A7 /£ RBUF o,

Fsf i) 7 A9 L TTCAN BT jE L, HARJEMIUE AL — 25 TH S o THEL LA e Ak
ki AN A — IS WRETE T AR RIE ), WAl LS B . (BFRZUSEE, L
SN TSR RN o

N T AERT RN L A&arior, CAN #filar 2 it 7 — R A ML o Al BT PILTE 22 A LACE -
JIr s TR B AEGE AR TBUF ISR, SRR . WSRIAERIT (AR S fil & IR, CAN 42
il #r 2 H B LA AL

AR BN A& IR, A7 AR T E 5@ A CPU S R — NI )% I BC & il & N Tl (R AR 2 CPU
SEHS MRS, A I TR 2 1 P 8 BUJm 2R i & LA RS AT ST T

0 CAN g filas s ZAE NS EHSAT, W25 Wi ZR A HALH B —HEBCE A TBUF JHEHT
H, FESIARE PR A IS TR A%

225 WIRY R iy AT B TR ABILRIE TRISEAL B 358 e dlid £ CAN_REF_MSG #ifran i &S
yif IE A REF_ID 1 REF_IDE 3R 58 - Kl £ 2% i J& , CAN 154 8¢5 2 H 3l 5T Ref_Mark,
JHE— T H R ER A 1 o

HEAh, XFIHERMMA, CAN ZHldHedt ¥ —FuEmylH, TR E RS EmLskERE
25 TORACHS TR)o QSRR , R AR il R I LT

21.5.1 TTCAN X T} TBUF
21.5.1.1 TTTBM=1

£ TTCAN #:F (TTTBM=1) , STB #M/EHEM A SR LAg TBPTR Sk, &
IEQ® o sivoossn nwxnranmrmu a9
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WURTLM#E TBF 1 TBE 498 B bric ek 2. BHEERTH B E T HEHIRE AR . TBSEL Al
TSNEXT 7% TTCAN #it, NI Yo

PTB "] LAidf TBPTR=0 >k Fhto TTCAN #3(UF, PTB A RikEN:, SEMHAb STB iHEH
{EFIAANE . PTB A1 STB i1 ST AL Ak #8 Hy TSIF ARasskfaans

TTCAN T TBUF 35047 FIFO sifiL o7 0 SR bt —ii.

THE A ) E ST B SR 2 RIS ) (RSB R HR) , FREATEET TTPTR JEFHE.
IR A S A, WO IR e IR . e, AP BN ENU IR 20 T — 1
SERIE .

Fir A 4 K ae A fsl & )5 8l1. TPE. TSONE. TSALL. TPSS #1 TPA [ &4 0, £ TTCAN £z~
21.5.1.2 TTTBM=0

fETHEECT, PTB 1 STB 5 TTEN=0 {747/, PTB ALf1LL STB HIFGHY(ES64%, I H. STB
A LAZE FIFO it (TSMODE=0)5i /L4 i (TSMODE=1) F{7-
21.5.2 TTCAN #fE

AR, PPN 150 11898-4 I URITHI{L, CAN FIZHAIRER 15 8 1

BRI HENL. FNENEA B CHZ% ID (ID [R5 3 ) o BRI EHA] B2 6UR
Pt IRI TSGR 125 H S5 LB ZURRAII [ AR RS e 2l Z % .

QARBEE T TTEN=1, W 16 (GRS To QSRR I £ HAb AL AE A2 2% It [R] =
JR I KA HZ 250, W CAN 555K 1% H IE 1 Sync_Mark &2 ] %] Ref_Mark, #44FAI A&y 0 o
SR T, CAN_RTIERIF &AL, Z%Wk L4 )5 CAN_RTIETPIF 5 CAN_RTIETSIF &
fro FEMUTHEN TP ERCE A Ao

i A T LU O K U TRk AR, AT LA SRAG N2 AU B T ATE R XAV it &
F T LUR T HAERAE, BT YRR -

A SRR A A A - TTPTR FRIAAF A TH R o W TBUF MFRIC N =S, MIATT aa e,
HZ B A T o

OEAEH, B MHERLTTHT —5HE, BRIRBCH 2451 TBUF JHER A, —4
ENSY R CIRINE s P N NRTENSE S

IS0 11989-4 FREYR L BR A EAI T 2 LR L A -

21.5.3 TTCAN iff

CAN P #3371 1S0 11898-4 Level 1. jXfF—LA CAN bit B[] A2 iof [A] A IZ 1 711 16 fir
JERT#E (CAN bit Fja] 5 S_.PRESC. S_SEG_1. S_SEG_2 %) . CAN bit i [a] 14345 &%t T_PRESC
JE o QiR TTEN=1, NITHES @8I H IS4

FEIH S SOF ('8, E &#{E0 Sync_Mark. InERIZIH 2250, WIH% (E2 %] Ref Mark.
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PRI A2 AE AT SR {E s Ref_ Mark, FHVERSUCH AT B M il S RO AlA I 1Rl A7
FEda L ORAPT,  DRLMCO B [ CE AR PR R A AR 202 BRI BE Y

10 11898-4 A fufil; CAN FD i ffe. [N, CAN 4l & dr 2 MBS R RIB A TRE I d o 3
A 52 )25 RS 5 o

AT A R Bl e AR Y s ZERS A pdel O CAN J2 IR I sl MCU i
PO, IR IR £ —MUFOLT , EHUN HRR F#A AR R T — Mk Z5F (BT
— A ) T B

T R R SR )R] RES HLA Y R RS AR . ARSI T, B 1 AZIERZER. B
225 WS AR T A J8 SIS BT R 25 1Y R

Rt i A R NTESIRAS, WA BEM T —1> CAN i th L. RlUt, Wi SOF i & FA% 4
S TT_TRIG+1,

21.54 TTCAN filik R

fil %M iy TTYPE S Lo TTPTRZ— 181 TB {HEM AR, TT_TRIG TE 3L T filA 1A -
fish 2 RS BIAE I 2SR B e KOG 2R [H] OXFFFF 2 BiSER%, FRAX R ARG R M 1 B KA
B TLRIA, HABTSOCT, AR TTIE=1, Frfilik#ie < TTIF Ei.

AR TTTBM=1, NSRS IR o A2 AT (o HoA i A A 328 TEIF B A7

Xf TT_TRIG BT H AR, EXRIRARR (IREEE 1 TTIE, W) TTIF EA7) sk ghiR
(TEIF Ef7) 2T, Xf TT_CFG. TT_TRIG {YSV PR BUE (ZEIEFHREA) o MR TTEN=0, 5
BUERFER -

21.5.4.1 ~7HMA

S R4 TTPTR f5 AT, TTIF AEAZ. 7] TT_TRIG 5 AAEEEIZ Rl % o

£ TTCAN #it ', /NREMHH TPE. TSONE. TSALL. ~7Hlfili% HEEfLdm—li. 7645 — kL
WEARGEZ AT, EHAG RS ISR fl% -

XAk, AT LA IS TSSS wef Rk fii A Ao W] LA TSA Hpil-f&#gi.  (TPSS Al TPA 35
AR )

UIARSZ R A B TTPTR $51A— 2RO S, T TEIF &7,

21.5.4.2 If[Efih %

e 2B TTIF=1, FFr A Efy, AT AR
S R fid A ] AR i o AR SRY 107 BRAE RIS TR 7 [ A R B E, AR A S RIZ IR B R 2
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WEFFHE RIF ARE, WA] LA B A g 7m T B A RENZ IR R Bl A AR TIUG i Sh il 2
e I 22 e B AL

42k TT_TRIG {Ik T SEERPEERANSR], W) TEIF & 7o

405k TTTBM=1, W [alfid %2 ME—nl A9 Al S8

21.5.4.3 BULKIEME
R A T2 AR e ), Hr i 2R AR S fridedd Bl TTPTR & Lo
FEIAECT, Toie TSSS RURZSIT, #ia HEhfE A . FFfdei TSSS HZMEH-IREFA

%

BRI T AR IS A1, 10118984 5 3L T4 16 MM SR FIMIN R% (HAERTT 1. 5
frBt TEW(3:0)+1 30T AR BT, AL — ML, AR &% . R
B 14K LU RIS % WP r 1 G TB I L - 2%, USRI 7 AIE=1,
U AIF B, TB MBI PROMAR RS, FULAE R k2RSS, R F s
MY DEGE.

AR TT_TRIG (G T SEPnfERITIR], W TEIF EAZ, HASITIEMERIE.

21.5.44 RiIFITIEMK
RIEIIR A a SAE T A RIS R 5 1, Hrp LA U] LR IR IH B ET CAN B2
o PTiHE T TTPTR 5E o
IR, TSSS E SUR M B LId 2 FR A A
WnERTCIEAL T ((hEE, $ERIG L), IIaT LAGE A& fae 1L fid & s 1E A4 o
iR TT_TRIG (& T SERRIEERII ], W] TEIF Bz, H APPSR,

21545 KikfEIbpK
RIEAEIE AR RO TR AT, T8 L AR B & ) ou e o

AL EAE IE, Wz ik, R AIE=1, W] AIF ZAr, JFHb s e mgiric oz, TB I
EFEPRWE A SR, IR R R Rt AR R AR, I AR ICRHE SRR IE Y B IR
FEo

K ik A LA A AT R SRALT B A3 A A A5 FH O A6 (R RE TR [ O R o A SRR S e L Ak A i 10
—EIHEN (XEWHEHEESE ) , WARITLM#EAE, J-H TEIF AZEA.

W TT_TRIG (T SEPR{GERIS R, W TEIF EAL, (BEATIRZAEIE.
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21.5.5 TTCAN B UM%

Sid AL A A — T A REbRE WTIF. RIGIMTEEET TT.WTRIG
SENXHME, H WTIE=1, I WTIF {7,

IR E— RIS H WM E L LIRS [|], AT RE A i Ml A o 225 ot a] AAE A 2
PEPEPR SRR 2 R B BN R Pl B A T AL, 5 LA 17 b e R e fd K o

WTIE RYERINEN 1, watch trigger ERIME N OxEEEE, S A BT , FUBS B [R) o8 B R (B
TR AT MM Ak, WTIE F5 283550 0.

IR TT_WTRIG & B AR T SEPRfAERES[A], W TEIF Az, 412R TTTBM=1, tun] DA
A o

21.6 CiA 603 K E]E;

21.6.1 HHAEER

CAN in Automation (CiA) fERLYE 603 g ST — 2/ 16 FLAYRTRIEL, CAN 548 SHFiZ %y
P, FFEATLAS TTCAN —R ], drl LA .

CiA 603 AW EEA— ML TRYER 4, C MR E R P T TS CAN bit B
[l (TTCAN {if] CANbit Ff[]) o #5ZT 1ps (64 AERTHR) o CAN fZfildHii e 1 64 fLpisrialT
s

FERASE, RRBOT AR THEUE, R8I T8 Al A /£ RTS = TTS 1,

A E SOF HYRAF /UM A A 28R EOF (7 AMIRI [l AT LB ACE TIMEPOS Seifef

IR B ACK T8 54T B-E4~ B 744 CAN/CAN FD if] EOF . X falicRist, Mife EOF [y
BB AR ARG EXS Ak, 8 EOF AR i — (LR A 58 o

FEVFZ R GEHP 2 6 TR O I ) ARt TRl A A s e (R, 2 IUAE EOF Ab¥S A
iRIETE

CiA 603 5% AUTOSAR FR [RJERIRT[AI[F] 2> o XF AUTOSAR, CAN RZ%Hf)—~45 s f2 i i)
L IR L T (SYNC JHIE) o SYNC O AL I LR 41T T LR
SYNC JH{ R 1604 S SRR SYNC WL I RO R4 e U S (FUP) e
o KU CAN RIS A SMCTTS) (R — MR, (LS REAT A B CRTS) i A 000
o TTLAGE TBUF SELPIAG TTSEN Gy S A A A

A 7L TIMEEN W LS FHERZE IR (I8 AnsRAE RS )@k, 0 TTS A1 RTS oK.

21.6.2 CiA603 B jE| B AR

CiA 603 I [RLAY I 80 64bit £, 7 CAN IR ABSCIL. HHINSEMEITIG, 7RI Lt
Hlo T LUBICHPE S I B S AT LU CAN_CIAWDATO/1 JEFTS A, i1 T R
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wr A 64 AI3E, RILHREEATIIK 32 (BN, B TTIEGEE, SR 64 (i H 5 E 5

P

21.7 CAN A{yzHtH

2171 BOEE

CAN 2.0B JE ¥ 11k IMbit/s RUEHEHRFE . X CAN FD, BATREEMRS. 3T 5Lhr &
58, BURERSZERT A RO AR R CAN f2 il i SR IS Bl o

CAN 5 ffillar rl A R AT R YRR, QLA I A2 IS Fe AT Aes 5 £ -ar H I 33 BT

R o

21.7.2

X

L Nominal Bit Time =}
synchronization
segment
£ propagation
w B segment
5 _§ phase_segl phase_seg2
SS9
g &
| =z
S
1TQ 0
(time quantum) sample point
2 09
5 .=
£ES . 1 e
205 * g t > segment 2
g5z | |
& O

& 21-16 CAN {7/ TG

CAN RLBf] BT HiJUASERAMALR, TP 21-16 i AE B A )Rt THIE np 41k, B
T TQ HE a4

Nprescaler
TQ = 222

f clock

Ny M1 Nprescater FEAL IR E RIS IARFULHC BT, o) ]S T REFET BT jgeq = 1/BR, HH' BR /2

CAN 2R3

n n
. __ '‘prescaler '"'TQ __
BTideal ~ BTreal - - tSeq_l + tSeg_Z
f clock
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# 21-43 Bt} 7 CAN/CAN FD LV E LAY/ NICEE o

#* 21-43 CAN M7 B (B/NCEER)

i ik
SYNC_SEG AP E =1TQ
EREBL
[1..8] TQ CAN 2.0 g CANFD A~FEH
[1..48] TQ CAN 2.0 g CANFD FH
PROPSEG 1 1) 48]TQ  CANFD Ml
[0..8] TQ CAN FD #(¥# &
AN ZE R 1
[1..8] TQ CAN 2.0 g CANFD A~ H
[1..16] TQ CAN 2.0 g CANFD FH
PHASESEGL 1) 161TQ  CANFD skl
[1..8] TQ CAN FD ¥(¥E# )
AR 22 2
[2.8]TQ  CAN20 {8  CANFD A5/
[2.16]TQ  CAN 2.0 Jis CANFD 7 i
PHASESEGZ | 1) 16]TQ  CANFD Wiskeir
[2.8]TQ  CANFD ¥jjker
5] A5 Bk o 1
[1.4]TQ  CAN20 /8=  CANFD A3/
Sw [1.16] TQ  CAN 2.0y CANFD 7]
[1.16] TQ  CANFD skl
[1.8] TQ  CANFD %
IPT = 15 (b [ = [0..2] TQ PHASE_SEG2 > IPT

CAN #3154 SYNC_SEG. PROP_SEG F{] PHASE_SEG1 U £E%|— P4, FfEiZA MK @t
tseg 1 A THCE . 3 21-44 % T AT HAYACE VO . 5TEEL, CAN #5] SSRH I f X il BgH T B R A

7, W LAt CAN/CAN FD HYEE SCAY 5 Y BCE VI -

% 21-44 CAN CAN =il aril 7t (I HIRCEVERD

Setting Requirements

[2..65] TQ CAN 2.0bitrate (slow)

tseg 1 [2..65] TQ CAN FD nominal bit rate rate(slow)
[2..17] TQ CAN FD data bit (fast)

[1..8] TQ tseg 1=>tseg 2+2 CAN 2.0bitrate (slow)

¢ [1..32] TQ  tseg 1=>tseg2+2 CAN FD nominal bit rate rate(slow)
82 1..8] TQ  tseg1>tseg2+1  CAN FD data bit (fast)

[1..16] TQ  tseg 2=tswy CAN 2.0bitrate (slow)

towg [1..16] TQ  tseg2=tswy CAN FD nominal bit rate rate(slow)
[1..8] TQ tseg 2=>tswy CAN FD data bit (fast)

XtF CAN 2.0 %1 CAN FD 18l Ji%, mi2ifiat S_Seg 1. S_Seg 2. S_SJW #1 S_PRESC
RESUBAREE . 4T CANFD (i) Badife®, Harfrdr FSeg 1. F.Seg 2. F.SJW A1 F_PRESC

TE LB
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tseg, = (Sseg, +2)-TQ
tseg, = (Sseg, + 1) TQ
tsjw = (Sew; +1)-TQ
Nprescater = (S_.PRESC + 1)

CANFD f£ BRS {v[{RAERIMNIE
Yigefal

K 21-17 25 7T — D EERBCRRECE R, H frg o

tseg, = (Fseg, +2) " TQ
tseg, = (Fseg, +2)TQ
tsyw = (Fsyw +2) - TQ
(F_PRESC + 1)

nprescaler

PR IR PR R %, HFAE CRC E AT AR

_ f clock

Nprescaler

BLESR] BTrears  SFRAE RUMIIRI D UL 56 B2 SJW #ELA tq_clk AT

Nprescaler =2

cock [ LI LI LI LML b Lo o u

—1TQ—f+—

ample point

qee | L L L1 [ L_]

- tSeg_1=5 TQ

tSeg_Z =3 TQ E——

B Treal

<

K 21-17 (RAER S UR ]

\ g

EALE AR D I0E LB 1 BE 2 B RJERME BRI RIE PR 50, AR CAN FD R 2L {f I i

PR, AT AT P A B B E S

— LB
o BRUMILLE208 Ko B2 RHE s BT i R A o

[Fl 20 B B BEANRER T B 20 MERSJWR/IN, U CANTIY £

AIREX BT ICIEE RS, WERSIW

KK, WCANTS AT RE I ARG FHT ] 2P o SIW N2 B —F P B ATERIBUE -

TERZE CAN S ZEH T A7 CANTY R B RUH] RERE SR AL I

ISR DAS SRS

R LAE 5/ NP ERCE e bR i) CAN A . (BRF 2558 :

WIRF TR KT 1, A HM TS EERT LU E R,

) T tsegi>tsega+1 (PRIE) o

VEPRAAERE BRI T, [EX T SLBR N 4% nl REA IS FR2Z
A /E

IR AP E A 1, WAL
MTEZER 1bit (A2 8 TQ . XIF CAN #iild:,
A ) th 75 23 /00 8TQ K.

M, FeHg CAN R 2 can_clk iR

21.7.3 ~HIECE

B

LAR7RBil/E CAN 2.0 18l R e B R 7R il CAN 4 4

l(’ ©2020 MIBUHBERSALINETA HUE SR EVF RIS L

(EIXTE ST RN € seg 1>t seg2+ 2 (18

Ritt, S_Seg 1 1 FSeg 1 E/MWIKEN 1o (HZXFIINFFSE

WIXE. — ki, XIF CAN 2.0 fl CAN FD {453, CAN
IR BCE 1, POl BRB R —

LA 8: il ist BN 1, R 8 TQ AZHf (Al

PETLL T IR
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1. {%ERESET=1.

2. KB S Seg 1 fll S_Seg 2:

FEARBIF, K frus= IMbaud _EREHRHE, RKGMEN 16MHz .
4 nro T Nprescater FIE LA BTrea RIAT REFZT BT1deal

TEABIF,  Nprescater =2, nrg=8: MIfif§i15

BTidear= BTreal = 8TQo

BTreal = tseg 1+ tseg 2
tSeg_I = STQ, tSeg_Z = STQ’ %&%‘ﬂ%ﬁ‘ S—Seg—1=3 %D S—Seg—2=2°

3. WERMGHIES (&) .
4. HETLARS_SIW:
tseg 2=>tsyw T LLIESE tsjw = 2,

5. W BT A7 45 S_PRESC: n prescaler = PRESC + 1H[] S_PRESC=1,

6. W HERESET=0,

P25 @I A SR AT o AR a1 1% & RESET=1, & WJCiEX AN 7. ACODE #1
AMASK ZF/Ee T E Ao SEA0 B G T B4 & RESET=0, SX)aisHlesi s 8 Mhathfir (ighsR) it
B JE PR HE A

7. RSFCE T AR E I TIOR RS

21.7.4  PERTHBRIRFER

fr CAN pzfrr, S EAPPRPR DI CAN FD il , RAFRRYFUIC EREZ, JFHrH
T RUR A AR ZUR T RESEI

CAN fifE BRS ALRYSRAE RN CRC EFAFHRAE R R UHIBCR R . el 21-18 iR, SRR
AL EXS BRS A7 A2 XA TR AT LMo 8l K PR AY 1 4> TQ FIRELLRER YL TQ i
RIFZ o WERBAEH R R i T WO B, WERAE R LA G IE 7] RES T B PO AE A RAE 4R 1R

1T
M m(;fmuﬁus e
e tseg1=5TQ ——————sle——— tseg2=3TQ —f
< BT nominal > BT data
’_\—,_\—,_\—,_\—,_\—rﬁjample o
5TQ | 3TQ

‘4 bit BRS >

K 21-18 K5 BRS B4 % U1 S_PRESC#F_PRESC
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21.7.5 CAN FD 5 S L&

KA RO B T RRR R U E S (AL, —BUirAy CAN FD 75 504E CAN 28]
SEeME I P28 5T SRR R A [ ) 2288 CAN AHLE, CAN FD BORORAERfL
TR HAimid, B 1M 2 HENITATRBCE RIS . teAh, S A
JER)—/~ TQ LAMERTA T 1H 2

SURE AT R LA R O B AR iR (CAN il g i o) B2 D LIGRAF I iR s TR
A RESEBLHESR o

21.7.6 TDCH]RDC

Xt CANFD 5 5, ] LASESJe HACH @ BB M2 (TDC) , [A]i H shflREplieas SE IR 412(RDC) .
XL LI 1 5 3T CAN FD HaiioRe R AIEAS , AUk f O SEIR B R SEIR AT U
I A] o 0 HF Al T B SRR A A T A MR o AE7%H TDC (5L F, FD WisEl BB =2 2 LA R IR
il AR AL AL HERR B R AL AN RE R R H AR EGHTELRS, TS A I E) Fe A

giigigininipigigigigiginipipipiginininipipipipinininSnininSpininS
12345‘123 ‘ ‘ ‘

SP SP SP SP
txd A \ B
[ B
txd delayed transmitter delay : A | |
SSP Offset SSP SSP

K 21-19 KGHLER

[ 21-19 51T — AR RIER LK BT EZEH, BoR T4 txd BUHER, ML A
F1B JF4fo 1bit I A tseg.1=5 TQ HIZRIERL (SP) ZHIHIMFEIH tsegez=3 TQ HIRATRLZ 5 HYII[A]
Mo AEABIFR, KETRIERAT 2 bit IfEl. Kit, (8H IR SP ARERET IEFRHYRAT o
CAN FD #yiE ST — MBS B RAE £ (SSP)o 45 TDCEN=1 j5H] TDC, CAN #4245 H 3
EREIEIR o SSP AL B 2 & S FEIR N _E SSPOFF & L Hfm st  SSPOFF LA TQ SMHfy, #UE
tseg 1 25T SSPOFF. F_SEG_1 %2 M. 1 BRI 2811 tseg 10 £/ 21-19 Ff F_SEG_1=3, i%4% SSPOFF=5

N Sfd ] TDC, 1S011898-1:2015 R AT{fi i F_PRESC=0 & 1. X%k, CAN %44
REMS H BlifE 3bit LAPY B PR e e 5 A I HER o

PR R B RAEIR R T 1 A FERe I [EJ A 1. CANFD £ FDF =1 A5 r0 {72 [A] Y
REIE S T AUMNRECERIE . (LER OIS R) CAN I CAN FD [ Al i SO EL TQ
ACHET o (BN TR E R IR R AP SR, R R A TQ R KATREAR KR T AL,
£ FDF {37 (4 P e [ 20 e 2 SOt N, 5 BT RERS B[R] 25, I HAUSZ R GEI B iy BR A o
CAN il X RRA ARG [F 22, B0 RDC. fSR FDF =1, JCig2 55l TDC, RDC #BosAEFIC
] F 25¢ e
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21.7.7 fIRRFEW

CAN FD i Jy B B 2R CAN [ 45 H A FTAT 9 s (58 AR ] A 80 o R I O RAE Ao
TR, WRA G IEN 1, WAL R 2008 8TQ, LASKIURRERAE o B/ INTI A ]33

AL AT REZEAT

IR, HARE

AT ] TDC BT CAN W25 SEhR i ol , AT LRI 25 H 88 TDC.

% 21-45 CAN 3 4417455

%5 R
PSP WKL R
SSP TRRAE R
Seg1 1B
Seg 2 2 B
TDC RHHIERAME (I, SSPOFF)
SHEWRRACE T

TQ=(PRESC + 1)/ Fclock

Tseg1=TQ*(SEG1 + 2)

Tseg2=TQ*(SEG2 + 1)

CAN_BAUD=1/(Tsegl+Tseg2)=1/(TQ*(SEG1+2+SEG2+1))=1/(TQ*(SEG1+SEG2+3))

SEG1+SEG2=Fclock/((PRESC+1)*CAN BAUD)-3
HELSEGT + SEG2 F A &, P Fralt E .

53 ANMSEG1>SEG2, SEG1 HE AT SEG2

SEG2 >= SJW

example:

Fclock =192000000; PRESC=23; CAN_BAUD=500000;

SEG=192000000/((23+1)*500000)-3=13

SEG1+4SEG2=12+1=11+2=....=845

K 21-46 2PN N AT A LS

Bit Rat.

[l:b_:/”]’ AN_SBAUD.PRESC[7:0] CAN_SBAUD.SJW[6:0] CAN_SBAUD.SEG2[6:0] CAN_SBAUD.SEG1[6:0]
1t/S

4000 2 2 2 3

4000 5 2 2 3

2000 11 2 2 3
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1000 23 2 2 3
800 23 2 3 4
666.6 23 2 3 6
500 23 2 5 8
400 23 2 7 10
250 47 2 5 8
200 47 2 7 10
160 47 2 10 12
125 95 2 5 8
100 95 2 7 10
83.33 95 2 8 13
80 95 2 7 15
66.66 119 2 8 13
50 119 2 13 16
40 191 2 10 12
20 191 2 20 27
2% 21-47 20MHz can_clk A9
Bit Rate [Mbit/s] | PSP [%] | SSP [%] |Prescaler | Bit Time [TQ] Seg1[TQ] |Seg 2 [TQ]  SJW [TQ] | TDC[clk]
0.25 (fh#k) 80 - 1 80 64 16 16 -
0.5 (firk) 80 - 1 40 32 8 8 -
0.5 80 (ZEH) 1 40 32 8 8 -
0.833 79 (ZEHD) 1 24 19 5 5 -
1 80 80 1 20 16 4 4 16
1.538 77 77 1 13 10 3 3 10
2 80 80 1 10 8 2 2 8
4 80 80 1 5 4 1 1 4
5 75 75 1 3 1 1 3
2 21-48 40MHz can_clk FZ:
Bit Rate [Mbit/s] | PSP [%] | SSP [%] |Prescaler | Bit Time [TQ] Seg1[TQ] |Seg 2 [TQ]  SJW [TQ] | TDC[cIKk]
025 (ff#) 80 - 2 80 64 16 16 -
0.5 (fi#k) 80 - 1 80 64 16 16 -
0.5 80 (ZEH) 2 40 32 8 8 -
0.833 79 | (ZEHD 2 24 19 5 5 -
1 80 80 1 40 32 8 8 32
1.538 77 77 1 26 20 6 6 20
2 80 80 1 20 16 4 4 16
3.077 77 77 1 13 10 3 3 10
4 80 80 1 10 8 2 2 8
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5 75 75 1 8 6 2 2 6

6.667 83 83 1 6 5 1 1 5

8 80 80 1 5 4 1 1 4

10 75 75 1 4 3 1 1 3

2% 21-49 80MHz can_clk AJEELL
Bit Rate [Mbit/s] PSP [%] SSP [%] | Prescaler Bi;vl"l' (i;]ne S[?’({ul 5[2%12 [S'I]“(/]\; TDC[clk]

0.25 (fik) 80 - 4 80 64 16 16 -
0.5 (fiik) 80 - 2 80 64 16 16 -
0.5 80 (ZEHD) 4 40 32 8 8 -
0.833 79 (Z5HD 4 24 19 5 5 -

1 80 80 2 40 32 8 8 64

1.538 77 77 2 26 20 6 6 40

2 80 80 2 20 16 4 4 32

3.077 77 77 2 13 10 3 3 20

4 80 80 1 20 16 4 4 16

5 75 75 1 16 12 4 4 12

6.667 83 83 1 12 10 2 2 10
8 80 80 1 10 8 2 2 8
10 75 75 1 8 6 2 2 6
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22 WWDG &AM

22.1 R

AT IR TAI BT A PR UL & A5 S T = AR s T =, Y B R AR,
B T AT IR T I AT

B G T I RS m R R B a e #hit T TAE, @w o8 PLL BPgPRg s, BARE
ISP B, & X G T 1B I B R A RS i R B M 5 o

AT g — 7bit B 4ds WWDG_CR.T[6:0], Y4it&ssm e TI6NEE )G, A 1M
St i E AL, WARE 1T EEs WWDG_CR.T[6:0] i A T4 42 7 [ 1 WWDG_CFG.W[6:0] gt 4%
LS e il TN O 1 S e o =K VA& | = W VAT 1 R o0 S Qi SRl I i i e 6 2

S

4 T[6:0] downcounter

W[6:0]

EWI
0x40

0x3F

Time

Refresh Refresh
not allowed allowed

T[é]
Reset I_I
& 22-1 7 & T IO LS
Al A AR 1B T R Dk T s
AR AL
MH T THEUE/INT 0x40 = A AL (A0 SRR [ 1l e
MG T ITHEUEAE R [ 2 AN A 2 A (SR T 1 s (s e

A NHRE i (Barly Wakeup Interrupt: EWT), % EWI ({865 FL7 T PAlme, FLIFHCabacs
040 74 AT R
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FEHELERY I eh, SHET R R] T A AR S AL A RTER T T R G B e RS . AEIXF

JZ AT, A AT AR AL B R e R DO T T BB R BT B

W TR TICIEAS 2 A R, WA [ TR 2 R0 0x3F LUK, 2B T 1A

AN

5.

A VR ] T 20 A

Hr Timeoutwwne N7 [ 1S B[R],

Timeoutwwpe=tmcrLrkx32768x2WDGTBx (T[5:0]+1)

tiek 9 R EGE R4
32768 Sy | 14 N ABIEN E I b IR BX
WDGTB N7 [ AT S0 A 4L
T[5:01 47 T 14 RO BRI 6 7.
P T 13008 o v S A A BB T4, AN 0x40 $140% 0x3F 7

32768x2WOGTE A EL I ERE ], RSP T I | T
% 22-1 VRTINS RS A)

WDGTB Prescaler(2WDGTB) 5 A R I P[] B I I [
0 1 0.17ms 10.92ms
1 2 0.34ms 21.84ms
2 4 0.68ms 43.69ms
3 8 1.36ms 87.38ms

FEP T, 2 CPU BEia T, R MRS SYS_DBG_CFG.DBG_WWDG_STOP (v % il % [ 175

WEGPEEi e ey

W[6:0]

.

FCLK —»‘ 1/32768 }—}‘

WWDG Prescaler (1/2WP6T8)

2

‘ WDGA ‘

T[6:0] 7bit downcounter

.

Jojeredwo)

Write to WWDG_CR

T[6:0]>W[6:0]

»
>

AND

FSeo-

K 22-2 WA T IEN L2

AND

B B AE3E SO L WWDG_CR LURH T VA4, 71l MCU SR, B Il
WAL TI6:0]<H 127 (7 WIGOIERT, TR 112 MG WWDG_CR {52447 ()
o TIGHRKEABEDY 1, [Hl WWDG_CRT[6:0]T LA A I HCRTEIH 2 0xFF~0xC.
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222 R

22.2.1  HHEED

WWDG EHbiik4 0x4001B400

K 22-2 WA 515E

ZFR ff # Ho ik i
WWDG_CR 0x00 & s a7 as

WWDG_CFG 0x04 AT I B A

WWDGIF 0x08 | & LA Ay 1

22.2.2 WWDG_CR HOE | IEHF s

Hbofik: 0x4001_B400

SAi{H: 0x007F

% 22-3 WWDG_CR 7 [T it 27

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EI
&) =
a
2
RW RW
0 0x7F

e RLATR Wi I
[31:8] AAdH

[7] WDG_EN .

WHATIERE, 1 fi6E; 0: Z%A. EHEUASEH. SIS 1 0]
fEREAT 1M, WS 0 HFRR[15:8]5 A 0x3C B, AIZEHAT]

SRR NIRRT AN, (Bt =L a

AT R, SEAA T A PR o A Pt T it R, =5
[6:0] T HEUE/NT 0x40(T[6]0h O)H A G fr. il A T[6]04 0 3R]
prAEENL,  TI6IEE ARTGRGIE 1, P4t

HHEES A T[5:0],

22.2.3 WWDG_CFG & E I 1A E S8

Motk : 0x4001_B404
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SAi{H: 0x007F

% 22-4 WWDG_CFG [ B & 174

15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
= |z >
2
RW RS RW
0 0 0x7F
(A=} (R B
[31:10] AAFH]
[CINESIREGERELNTEAR Y Ve
2’h0: RGFERT4/32768/1
[9:8] WDGTB 2’hl: RGFEHT/32768/2
2’h2: R ER5/32768/4
2’h3: R ER$/32768/8
EETHRIETIEE, 10 fFRE; 0: 8. bEHERAZEN . TS 1Al
[7] EWI REF, BEE 0 oL, My — B 1 HAEEE R AN = ek
HEAER. A ITHECE 0x40 A4 HHT T
6:0 W T VAT TR L, 24 T>W Nt =8 A, BIGIANE AL
[6:0] %11 W>=T>0x40

22.24 WWDGIF & O& ahWirEaes

Hihk: 0x4001_B408

S 0x0

2% 22-5 WWDG_CFG [ 171 b a7 78

15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
EWIF
RW1C
0
(A= Fr 44K Al
[31:2] A
WA ERTRERE, YTHEER TG 0x40 I EWIF B
(0] EWIF 1, 51E%E, 50k IR AR, EWIF AR PAE
bz, PAAET TGS TI6:01{EF T 1A AR iAEiH 4. EWIF 1
EWI ¥4 1IN, B 1A <1 CPU S i K.
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23 IWDG # &1

23.1 R

MS7AE TG 32kHz {IKj# RC(LRC)I A3 T LA, 15 R %0 T M A iy 15 00 T T Rk e
TAFo T LRC IS FEAN AN R G im i N i, 75 1A ) P ) e Fof PR A 1 S SRAS v 9 2
%%O

M T IR FREL S — 21bit 338 I8 MBI ] DARCE A4 RGER FE IR (e ]
B IR MR, RO N AT LU AR S EAE T 2 MCU BE AR EERIRIRASHT, £
f# PLL/HRC fEN I RGEH o], 10 LRC 2 —BLAFAERY, Bt MG TR AR SRR R T, H 2
TERGEBEN Standby #ERF 3 FLESIE A5 HRAS, LRC N1 IWDG {732 IE# TAERY

WA T E I T FRAB N TR A2 TRRAE, (HRT 0x8, BN A T I EHE 2Ua
IWDG_RTH JFUA L, 44 1405) TWDG_WTH 7= M (35« 383 W SR 95 1] IWDG b7
PRARAE I M, AEEARARETYS IWDG Jil#rE %, IWDG A IWDG_RTH H-45id i 148, fE4dfxt
HERR BRI )5 B IWDG Mefifl. WA {ERE IWDG LRI E R, 4 IWDG P44t B L
it AT DR R MR BRI i, (B[R 42 i MCU firf ar (7 de it B o

M7 T IR I Sr R A s A

Timeoutiwpe=tircx (IWDG_RTH-7)

M7 T 1At [a] Hy an ~ A A

WakeuplWD(FtLRcX(IWDG_RTH-IWDG_WTH)

FHorp Timeoutiwpe J9 A [ N A2 (I [R], Wakeupiwpe A7 7 [ SIS [A], ture 7 LRC

PphfEid], 1/32kHz=31.25uS, IWDG_RTH A7 [ 1M 8IS S A0 T IR{E, IWDG_WTH Sy A1)
TR FRAE

IWDG_RTH=0x001000 X i/ 437 | )&/ NE A ] R gk 4096 /32kHz = 0.128s,
IWDG_RTH=0x1FF000 X} i/ i3/ | 1M i KB A7 I [l [A]BE A 511x4096/32kHz = 65.408s.
KT TWDG Wgfy 5 ] 25 [l -

BT IWDG [ i1%0ds TAET LRC B 8isk, Tigkebisi T KRG LR e, 8% 0 PLL B0, 4%k
PFid i 5 N\ IWDG_RTH 55 A\ IWDG_CLR HEATMIET, MR 5 ARG A S, &
B4 3 /1> LRC I 8h & 3 .

AT AR SR 5 AR WA J 132 IWDG_CNT, 22 /DR ER 3 > LRC B 4], 132 IWDG_CNT
Y g Cn EN

A5 NE M IWDG_RTH/IWDG_WTH/IWDG_CFG/IWDG_PSW 225585, 5 SRR, To
EfF. VA IWDG_CNT HYH B SRR 2

l(’ ©2020 URUHBERS QRS U SRV A 436



LKS32MC45x User Manual

RHSIUR

\ (IWDG)
IREHSHR IWDG_CLR R
(Good Key) EimAE e [HEEERR) A

IWDG_RTH  |.__... wumaE
(Goodkey) P g umaniim =4

IWDG_CFG
(B2 E:WDG_EN/DWK_EN)

(B2 PN fLAvE S DS

ILRECELBRR

(5 0x7) 8% (Timeout)

WDG_EN(Z{if4E)

LTt iE

DWK_EN (MfigfE4E)

IWDG_WTH 5 ICACEER RS = RGIRERES
T mm&f» wamh» N

EBREMNRES
(Chip Reset)

23.2 HER

2321  HuHE4MER

& 23-11

IWDG btk 0x4001B8CO

%2

WDG TAEJFFRAE S

3-1 G T VA A7 A

TR

{5

i

IWDG_PSW 0x00 WS VR R A A7 de

IWDG_CFG 0x04 WA A E A A d

IWDG_CLR 0x08 PSR VA T

IWDG_WTH 0x0C TSZ AR T 2 s B e ] FRAE 7 A
IWDG_RTH 0x10 7B T AT B R B AL R P 74
IWDG_CNT 0x14 WA T VTR S T B A 7

23.2.2 IWDG_PSW i/ & B Eaes

Hihk: 0x4001_B8CO

S{E: 0x0

% 23-2 IWDG_PSW Ji 3y 751 VAT 37 (758

15 14 13 12 11 10 9 8 7 6 5 4 3 2 0
PSW
wo
0
DAL [ i ]

[31:16]

AAEH]

[15:0] PSW

5\ O0xA6B4, A HEXS IWDG_CLR/ IWDG_RTH = #E1TH H1E, Xf
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IWDG_CLR 5 IWDG_RTH [5G #E2Amiig =S, AR T 14k
TS RAERTART 2 N

23.2.3 IWDG_CFG J & I BESHFE
Mkl : 0x4001_B8C4
EArfE: 0x0001

% 23-3 IWDG_CFG /75 [ 1 e B a7 7 4

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
: g
RW RW
0 1

(A RLATR Al

[31:16] AAd

(4] DWK_EN | REIRIRGER MuiRiRE, 00 25, 1: ffifE

[3:1] AAd

HOLET IR, 00 A9, 1 (6. BUAGERE, 5 1 Bfr, 5 0 W
[0] | WDGEN |[[15:815 A 0x3C W%, HAT VHAMN, FRP LS, (@
5T LB A e

IWDG_CFG [ B ATCFEH IWDG_PSW B A EH ,
23.2.4 IWDG_CLR B & IR G

Hbfik: 0x4001_B8C8

S E: 0x0
3% 23-4 IWDG_CLR & Jif & 2747 a4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IWDG_CLR
wo
0
(A= PR T A

[31:16] | NA | AAdiff]

BN 16’b0111.1001_1000_110Bo, & 15 7 %300, 2R0 EHH, B[O]A
[15:0] | WO | fEBA
B[O]5 A 1, WIEE WDT i##s A TH, Hix bit GAJFHINES, A 0T
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Ea

IWDG_CLR [1)5 A H4: [0 IWDG_PSW 5 A\ 2544,

23.2.5

IWDG_WTH J~rF | 1R Ml | I PR & e

Hbofik: 0x4001_B8CC

S {H: 0x001FF000

% 23-5 IWDG_WTH Sy 7 I8 & frl IR 1758

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IWDG_WTH
RW
0x1F
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IWDG_WTH
RW
O0xF
BE | LR i W
[31:21] AALH]
(2012] | WTH ﬁl‘?%‘fﬂfﬁﬂﬂ“ﬂﬁ%ﬁ%l‘? FRAEL, ﬁl‘ij’ﬂﬁﬁﬁ 3?kHZ LRC A IWDG_RTH JT441f
B, SRITECE IWDG WTH P AR5 5
[11:0] TEHN 0

IWDG_WTH ()5 N\ JCE|f] IWDG_PSW E A\ A,

IWDG_RTH /& AR AL IFRF /708

23.2.6

Hihk: 0x4001_B8DO

S A{H: 0x001FF000

7 23-6 IWDG_RTH M7 & [ A I B A7 [ TBR A 74

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IWDG_RTH
RW
0x1F
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IWDG_RTH
RW
OxF
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frE | s ]
[31:21] Sefli

BIVAEREATTRE, h2EEE. A MM 32kHz LRC B
IWDG_RTH JHATHEL, 1M 0x7 P S AL (A2 frar 5 A 0x0, Sspfifift:
[20:12] | RTH | #&5 4 0x1000, 4G[H IWDG_PSW E A\ IE#i#hd A fE s IWDG_RTH %F
fés. M5 IWDG_RTH FIFEEARER IAHEEIEN, BTSN
IWDG_RTH 41141

[11:0] 1540
P71k IWDG_RTH #5 Ak 0, M35 AE 4 0 B, B2 smfi i 5 o 0x1000, HaifFas
& 12 {7154 0, IWDG_RTH [ B A Z=84¢ 1 IWDG_PSW 5 A\ 2544,

23.2.7 IWDG_CNT J~E | ISR BUER e
Hihl: 0x4001_B8D4
Z{E: 0x0000_0000

% 23-7 IWDG_CNT S 75 [ 1024 A 425 428

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IWDG_CNT
RO
0x00
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IWDG_CNT
RO
0x0000
frE | AR i
[31:21] AAEH]

[20:0] CNT | A it &, MEAYE<IWDG_RTH
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24 PMU e R

SRR DLl FARAs TR iR, SR PR FRLES I, SR W L it FL Rk B AR h AE Y H
[

24.1 HMERTHR TR

SN B ARG A A MCLK STk ;24 SMBOAN T 2L i AT LA L B SYS_CLK_FEN %
F AR AR A SMBET o XE TR — MR TARRS B, B — eI, L 6.3.80 st oh
LHERRIARRAR, M REMIMOERZ B R mRARITE -

24.2 SMEES B

FR I MBS Y R S SIS SR A Z AR ] A TARAE B @ B SR b

Hrp12C A SYS_CLK_DIVO /EJ4 934 241, UARTO/1 $£52 SYS_CLK_DIV2 VRSN AL, 1
6.3.3 f11 6.3.6. UART {354 7E UART ALER A AT — RN 20 A0t o

24.3 {RIhFERES
5% 24-1 [RIFERE R
[I5:W FEGIEA R H PLL/HSI/HSE | LSI WAZ AL
R PLL/HSI/HSE
PRHR Debug #/E On, CPU 4
Sleep WEI/WEE ANERE A Off, NVIC/4}
IWDG & {f BEATAP On
IWDG & e M it On
10 Mfifiy
IR SLEEPDEEP + Dzb%i?ﬁ "
71
Deep Sleep WFI/WFE ShiEsE on
IWDG £ {7 PLL/HSI/HSE
off, CPU/#h FrRInFEE .
IWDG jERFMapE | BEHSEh Off =EDA=SLiNI =
N PWR_CFG.PG o
LR ) - "1 10 g T
SLEEPDEEP + | ,. .. .. X
Standby WEL/WEE AN =K DA IWDG 2 A K
/ IWDG & fir AN e
H,
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24.4 Sleep Mode KBRS

PRIRASCT, CPU BFAle S H, (H NVIC REIER(G4RE: TR, A Ay SMERCER LN 10 TEH TAF.
PRI R AL AT RO MR, A 3 A RS I i B A AR R R P PR R IR I F

2 RIRGIRE, HEAPRHEHTSC PR 5 25 IR, % PAI151L ADC/OPA/CMP/DAC &5
PR

2441 FEEGHEA

PRI AT LAl S0 T WFI/WEE 354 E A o 145 CPU A% SLEEPONEXIT {7 (S ET OL, IRHR
PRI EAAT PIRAN A T2

Sleep-now: f15 SLEEPONEXIT 4 0, 0| CPU 7E4h4T WFI/WFE 54 57 Bl A fR A =t
Sleep-on-exit: U151 B SLEEPONEXIT *4 1, CPU fEACHESEF A T g ik AARIR A
24.4.2 RSB

URSRAE I WFTBEARIR, MR af e CPU,

UR(EH WFE BEAPKRHR, TSNS IREE 10 Meme vk ] VEON MR . (8 AN IR
AVEN MRS, MR CPU 22 h (s 5, {3 NVIC rrif AERExS by, HG 2 E
SEVONPEND 4 1. Mifigjm A rfifbn s LA K NVIC Filkr pending (o7 5 ZERE T R o

{5 PR U T ORI MEE R DAARAT e JE e 18], (RO R rh g e AR H
Debug #AE R LIS i AR AR i i

2B HHFI(Exit Logic)

MR % — IOM AR | ——
e R ) RERRBURS | BIERME m id
HEFHRIRAT #:32KHZLS| Seug R

(LRC) — w0
HRHWRRTFESRE

TS EEE
i SRHEL

1A (Entry Logic)

CPU Mfig

WEREFFR PITIRIRIES
SLEEPDEEP =1 (WFI 3 WFE)

A\ 4

2R (idle)

EURME — IWDGEI T
Ficli)

Bl 24-1 % L& T ISR IR R IR U HE A SR H AR
24.5 Deep Sleep Mode YEFF/RIRAER,

VI PRI RS C T A RGS RN 6, (4% PLL/HSI/HSE . 32kHz RC I LSI {3 1E % T4F» i)
[ LDO 23k AMERINFERES, BGP Miblbli I

FHHARBRAR, R LRI AT LAt — S R e

REEORIRAE OGS LS AL R BAT S, BITAT A A7 RS R e B A R B R MR AR o PRy I
L.

U TR SRR B v N P S OB AEREA T BRAE, B0 flash RUERERE A, TR EEARARZHE
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IR ESE UE FEA -
2451 BEEGHEA

1% & CPU N4 System Control Register SLEEPDEEP 4y 1, $X)5iE 04T WFI/WFE #5453 A&
FERAR

24.52 fERIEH
10 Wi sl IWDG g I e -5 T8 i AR AR HIR e il
AN ArEl IWDG E AT A4t f, T LM BR IR RIS
Debug #AE AT DUFEE i AR LR AR ABEA Hrmde i o

2 M2 % IR (Wakeup) 3 MEEFITA (Post-Wake)

[ WFI Btz

FERPEIER
1R (Entry Setup) y— (i’lgWF\;ﬁE‘?)

{KER1R (Sleep Mode)
\ NVIC( : g RS/ OMAR

150 (Sleep-now)

v B
LG B HCPU

SRR 7
BETIE (MEIWFE B LR JCs ISR EHIFEH, B
N BHRTES | ses0ERIA SEVONPEND=1 szT—ﬁiE@) N
(WFI 5 WFE) | wfkat R W ESE Pending i

Il 24-2 R R AR 3R A W i A2 1)
24.6 Standby Mode 2=

FEHUSECAT LS DA R B (iR AF MR RO LA |, b K By
WAL o (H LS By TOREETFEAIER PMU. S A7 LR RMUL M7 [ 1R IWDG {3 13 TAF,
Ja # A7t dx BRAM fEBEAASHIRSUE AW, 7T LASRHE 128Bytes K/INIAFAH 2 ] FH T IR Fp i LA
ISENEPSS 560

IeAh, 10 Ml e MRS, REcE M. IRIR. MR e SR A A AR AN
PEHUES A 10 2 TEfE A, 10 Mefi(E -5 M\ PAD B 2R AC R PRI 2 4
24.6.1 MERBEA

%% PWR_CFGPG y 1, % CPU |§#% System Control Register SLEEPDEEP “Jy 1, jfjdifT
WEFI/WFE $5 2 JE A4 LR A

AR HECE © PWR.CFG.PG 7 1, [fif SLEEPDEEP 4y 0, NIAfT WFI/WFE $54 J5 85 At ASRHR
IR TAZFE P

24.6.2 AEsEH
10 M ey, IWDG g B M {55 m oo i AR FEEAARHIR H e il
SN el IWDG & A7 af B At i, AT DA IR BEARIRIR A o
o A Debug #RAETCHR S A MRS Hhme g .
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E R AR P 5 HHil B 6 b R RITE ARIICIRZS, LR A PR BRASE A T R 15 5 5 L) MR PR o

1A FEN(Entry Setup)

2. iR H#L#H(Exit Logic)

|OHFRILREE
EEREORS | mE s P (EEEHRIER)

BFFHEBRAM

RS
SLEEPDEEP 7,

e & R
PWR_CFG.PG=1

[t PUTHIRIES
SLEEPDEEP =1 (WFIWFE)

TWDGZF

xRN [ AR T T H R (Cold Boot
fih1 HFHEEPMURMU/ L (igS;/:iAm?gia%? O%%)M
TRAEESE s S RO,
o [ MREH .l TEEE | BRAMYCE £ T30)

LSIEHE

K 24-3 1EHL /R CEAN S5 R 8B Him AL

24.7 FHA

2471  HihE4ED
PMU E il 4 0x4001B800

% 24-2 YR TIR 23 ]

HFR W i B
BRAM 0x00~0x7F | 5 & A7tk is
PWR_CFG 0x80 S TR B A ey
EVT_RCD 0x84 HUOR A
10_WAKE_POL 0x88 10 MR It 25 17 28
10_WAKE_EN 0x8C 10 Mg (i BE 25 17 28

24.7.2 BRAM J54&7ifEas

Ja s At andl 128bytes, FEASHUNARHE, HTAEL R BEAMEHURECHT IR N A7 5w e
RSB, LA R EdEii Sk, BRAM (LA PF% word G AMIBE, AT LAES S N GESEsE
i, (R8G5 ANEGE AL, BRAM ARG 2248 /b — 2 I 5 AR ]

24.7.3 AON_PWR_CFG el B &1
Hitk: 0x4001_B880
S AHE: 0x0002

2% 24-3 AON_PWR_CFG Ih#E& T B 25 (2 hs

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
5
2} -
§ &
1=
RW RwW
1 0
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(LE {57 447K T
[31:2] Afd
[1] IOWK_FLT | 10 el {5 S uEpifdiae, BRilfHiAE
[0] PG Rl EN A

24.7.4 AON_EVT _RCD FEHipFrrme

Huhk: 0x4001_B884

SAE: 0x0
2 24-4 AON_EVT_RCD =H/}i0 7 25 (75
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
- z | ® S|z | 8| 8| & 8
RO RO RO RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0 0 1 1
AZ) HLAFR Wi
[31:15] ARAiH
[14] STANDBY LGRS, MR kBT
[13] DEEPSLEEP | JRJEIRIRICH:, mank Al
[12] SLEEP PRHRICSE, SR kAET
[11:10] A
IWDG g et it 55 , SR nRHRAE TWDG fE i e, €145 Deep Sleep
9 IWDG_WK -
] - 44 Standby AL
8] 10 WK 10 MRgit s, mon IR, 10 e, {145 Deep Sleep LLJ% Standby
) F Y o i
[7:6] A
[5] CPOR_RST B EIICE, SFmG A EN R
[4] WWDG_RST | WA AR, monk
[3] IWDG_RST MSEAETIME N EAILS, mRnRET
[2] KEY_RST_RCD | B A0, mankEnt
[1] AL H]
[0] LPOR_RST RCD | LPOR &7 & Ait%, mFnikdtit

[a] EVT_RCD ZifFa 5 A 0xCA40, JEBREEic5. T EVI_RCD LAET LSI B4, Hixk
P NG 3 58 B B e 22— & BT T

24.7.5 AON_IO_WAKE_POL 10 MaliiAR 20

Huhk: 0x4001_B888
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SA{E: 0x0

2 24-5 AON_IO_WAKE_POL [0 M AR P il & 2 170

15 14 13 12 11 10 9 8 7 6 1 0
2
RW
0
AL (LA TR ]
[31:1] AAdH]
10 HPRRGE it P T4 o
[0] WK_POL | 1: @I, Meff 10 JFfH R
0: {KFEF, MrfiE 10 JF/E By
24.7.6 AON_IO_WAKE _EN 10 Mg asfras
Huhl: 0x4001_B88C
S 0x0
2 24-6 AON_IO_WAKE_EN 10 Maii (i e 25 7.4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
(A= (LA TR i
[31:8] ARAEA
[7] P3_2_EN P3[2] Sl i s i 5
[6] P2_14_EN P2[14] SN M fioh A (s
[5] P1_11_EN PL[11] SN MR s A (s
[4] PO_13_EN PO[13] /AT M ie st A (s
[3] PO_5_EN PO[5] /MR i & (i R
[2] P0_4_EN PO[4] 4 Msmsi Pt fiph 2 i R
[1] P0_3_EN PO[3]4Msmsi Pt fiph 2 i i
[0] P0_2_EN PO[2] Sh o i s i 5
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25 JRA P S

7 25-1 SR RAS g 5

I ] A Wi
2026.09.18 1.98 | 12C #iH¥ i DMA f£4i5i e

2026.07.07 | 1.97 | UART 71 DMA Kb 7R hIHHIE 15 B

2026.07.06 1.96 FAMC MRS e [

2026.07.01 1.95 | IWDG. PMU. CAN KibtZRinzats s

2026.06.05 1.94 171 FLASH 2 23 [A) kb5 il 26

2026.06.02 1.93 &1] OPA HEI&]

2026.06.01 1.92 ISR ) Rk

2026.05.20 1.91 CRC FEHLH8 132 5 15 W

2026.03.13 1.90 1&7] FLASH Zmf2 25 Rl Mtk B 2R . ZRAD 4455 Ik h TAER &

2026.03.03 | 1.89 | {&iT SYS. SPI. ADC. UTIMER. MCPWM. UART. IWDG fiths%25 1748
F/ N

2026.02.28 | 1.88 | £iT SYS. SPI. ADC. UTIMER. MCPWM. UART. IWDG. PMU il
T A A E

2026.02.26 1.87 BT R A5 £ A bl Y SO TR B

2026.02.10 1.86 | CAN BithttsEiil]: x=0,1,+++++,18,19

2026.02.02 1.85 PWM At b 7o 3 A e 15 1

2026.01.30 1.84 BT S AHAE &

2026.01.28 1.83 12C #ltbse i 2 1 i

2026.01.22 1.82 | ADC. DMA. SPI. UART b7 iR &35 0

2026.01.19 1.81 1&7] AON_EVT_RCD ZHAFic® A7 (71 BIT1 1A

2026.01.16 1.80 ADC HiFEHCH 2.3V

2026.01.13 1.79 | ENEEUR SN (TH+1) /clk freq

2026.01.07 1.78 | ¥ MCPWM_FAIL3 {25 8 F1 9 F 5 A4 FR A

2026.01.07 1.77 56K DMA JER{HREZ A7 an 764

2025.12.23 1.76 171 55> 2 128KB Flash fffiik

2025.12.22 1.75 ADC2_PCHNx [ 1111 4 AVDD

2025.12.17 1.74 | #M58 QEP1 1y fiadIZR (5 =

2025.12.09 1.73 | TIMER #ysinfiid: Hrbgmmdds 0/1/2/3 1 A/B/Z i N4 512k H
Timer0/1/2/3 [Ji#iE 0/1/Z,

2025.11.27 1.72 MCPWMO_SDCFG #ile, TR1_UP_INTV 45 4MBHMC A 24 t0 1 t1 =
%5 A= YK A S TRO_UP_INTV+1 [,

2025.11.24 1.71 CAN_CFG_STAT H& ¢ ¥ hm ¢ BH : IF 4% {f B B 7% 38 2% | %t
CANx_CFG_STAT.BUSOFF & 1.

2025.11.21 1.70 CAN FEERs i B W AE CAN #IIAMLAN ID 89 13 E 2 Jo P RE

2025.11.20 | 1.69 | CAN_CFG_STAT ibyRhI M : #/F CAN_CFG_STAT 217 Sef /A HEfzh
B BEAR AL o

2025.10.17 1.68 | S RMEAFHIRSC— DTS
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2025.10.11 1.67 U NVR 776 Huht-

2025.09.26 1.66 11.2.3.1-11.2.3.4 HTiEEIHF

2025.09.04 1.65 177 CRAM bl 23 [A] 150 I

2025.08.25 1.64 | MCPWM BRI ELE 0/1 [Y551E

2025.8.07 1.63 | ALK GE MR ST ROM [HiA

2025.8.06 1.62 &7 STB Uil FeZef7f# 4 i; TSONE=1 §°H TSALL=1

2025.7.31 1.61 BT AALF 5% RAM S A

2025.06.30 1.60 & 1F CAN-FD 27 {7 B s

2025.04.30 1.59 MK 1107111 X785

2025.04.11 1.58 | #h75 TCNT Uil : HAEFRBEREE AR

2025.04.09 1.57 | &2 CFG FF e ib iy & 2 bl A&

2025.04.02 1.56 | &2 CFG i fFan PR A2, (&2 MCPWM_DTHOO i {F¢s 5 174X

2025.01.02 1.55 H4hm FLASH NVR 3¢ OPA Offset [#)hhF

2024.12.02 1.54 ¥4 ADC_IF fish & Pl B 1) 158 BH

2024.10.25 1.53 & 1E BCNT £, & IEHHRNEE, #h5e27f7as FSMC_U/F RWT

2024.07.03 1.52 & 1F UTimer 3/4 [¥] CFG &5 17eafify, & 1FEgntdesitr &

2024.06.20 1.51 M cmp JF %5 56 OPAX_OUT_HF 15t i

2024.06.17 1.50 Wi NVR BESE L 2

2024.05.14 1.49 &M CAN FD £ 57

2024.04.02 1.48 | f&4 CAN FD fib a7 2 iig

2024.01.19 1.47 PRI TARBRATI I, A& 1E T 1IC B Eh o4 A9 158 A

20231022 | 146 | BN BUK(S E 2 A

2023.09.25 1.45 75T TWDG WAy 5 B 4 (5] @UF GPIO PDI {15 1

2023.08.10 1.44 BT DAC BEHEME hEFT GPIO #593 HY 2814

2023.07.09 1.43 B IWDG HitiEF1&] 3-4 SRAMO 215554

2023.05.07 1.42 %7 SYS_FLSE A1 SYS_FLSP [#3i B

2023.04.07 1.41 H5in ADC SR AE LA HL P 15 B

2023.02.22 1.40 | {BHUEHE RS BT

2023.02.18 1.39 &2 MCPWM_SDCFG FHifig

2023.02.10 1.38 ¥k TfigE 27 f£ 4% PLLPDN, RCHPD, BGPPD, LDO2_CTL [{Jffiik

2023.02.07 1.37 41T SYS_AFE_REG3.ADCCLKSEL Hyfiiid

2023.01.29 1.36 &5 MCPWMx_EIF. MCPWMx_RE Z5 /5% fy -4 123445

2022.11.23 1.35 B hnak 2 . ADC BEHRA

2022.11.10 1.34 | #8010 SN EREHLrREs (Al R R fH A, (&2 ADC JE[H]

2022.09.05 1.33 & MCPWMx_1001/1023, ¥4 P/N i BRI B #0820 R BRI He

2022.08.21 1.32 BT CAN-FD &= 7

2022.07.29 1.31 faift, SYS_AFE_REG [y#R - fifiid

2022.06.24 1.3 £3T CMPx_SELN/CMPx_SELP

2021.09.15 1.2 AT 5 SRS

2021.07.04 1.1 &iT CAN &=y

2021.05.24 1.0 Release

2021.04.29 0.9 B FMAC B K
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2021.04.05 0.8 BHT FSMC, Bl A P4 flash {7

2021.04.02 0.7 B3 SPI

2021.04.02 0.6 B 12C

2021.03.12 0.5 B DMA

2021.03.11 0.4 H3Hr ADC

2021.03.09 0.3 FEHT SYS_AFE_REGx, 0 A SCFaRIA, B Athiit AE ]
2021.06.16 0.2 #4911 FMAC =747

2020.02.08 0.1 WIERUA, A2 5 150 B S A R AR
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Uiawastls

LKS 71 LKO Sy RS G EM R bR o
MRS AT AR AR (LUFIFR: “Linko”) RJBHIRASCRYA A HERFIAT 52, (H2(R b8
IPRER. IR S50, B0 AN/ STREVECR, BURZSATIERT . Al AR BT AR R A 5%

/fg 1%\ °

B PR R R RIE G TE R Linko 7, FEAIIRIE S SUTENTIAEEAI N, DA ORI EAE AR
WELASAT 2 e ARSI EEOR . 5P WS Ak H AR H 25T

Linko ZE A A LA R B/ 22 T Linko 548 =7 LR HHH AL T
Linko 7 82, 5 HLAR SR S AL BUAERIAT, Linko X287 BT AT R4 A T2

WA RIS, —UME B LA SR A i
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