1< 4

B R R G A B A ]

LKS32MC45x User Manual

© 2020, FRAUHERSELERTAT
P ST, RAEVF R T

l (’ ©2020 MRAUHE RGBT AT LS SR LV AR



LKS32MC45x User Manual

DU ¥ s S 5= 4
1.2 GEBBIAITEZR oo
Xy

2.0 ATIE oot

2.2.3 B3

3.1 CODE B
32 RAM B e
3.3 PERIPHERAL B .ooveeieeierceein
3.4  HuhEZE0A] 0 (SYS_REMAP=0).................
3.5  Hihk=E[E] 1 (SYS_REMAP=1).................
3.6 HihiE=E[E]) 2 (SYS_REMAP=2) .................

3.7 HihkE=E[E) 3 (SYS_REMAP=3).................

5.1 TATIR oo
5.1.1 I E T B eoeeeeeeeeeessesssnan
5.1.2 ik T T

l (’ ©2020 REAYA VIS BT A U S AR VAT 3L

............................................................................................... 17

............................................................................................... 18



LKS32MC45x User Manual

5.1.3 FEYE R T T oottt sttt sttt er st 18
B.1il ADC FELIE oottt bbbttt b 19
5.1.5 TETEJH AT oottt sttt 19
516 LEFZE oottt sttt 20
517 TS EIBEZS oottt ettt r e 21
B.1.8  DAC PRttt bttt 22
T <X 23
5.2.1 FHTI T TI oottt sttt 23
5.2.2 SYS AFE_REGO FEIUHTE BTEAL O cooeeeeeeeeeeeeeete et e sttt sssas s assssnsnsns 24
5.2.3  SYS_AFE_REG1 FHIUPL BT BFTFAE L ooeeeeeeeeeeeeeeeeeeeeeeevs s ssves s sasassn s ss s ennssanenns 26
5.2.4 SYS AFE_REG2 FEIUITE BETEAL 2 coooeeoeeeeeeeeeteteteeessesiste v st issssas s ssassssssasassssnsnsns 27
5.2.5 SYS AFE_REG3 FEIUITE BEIEAE 3 coooeeeeeeeeeeeeteteeeeee sttt st sssas s assssnsnsns 28
5.2.6 SYS_AFE_REGA FHIUPL BT BFTFAR A oo eevs s s sas s s snennssanenns 29
5.2.7  SYS AFE_REGS FHIU I B BrIEAEE cooeeeeeeeeeeeeeeteteteeess s s sttt sasssssssasassssnsnsns 30
5.2.8 SYS AFE_REGE FHIUIT B BrIEAR 6 coveeeeeeeeeeeeeeteteteeeses s st s st ssssasas s sss s assssnsnsns 31
5.2.9  SYS AFE_REGO FHIUPI S ZETFAED oot s e ees s 32
5.2.10  SYS_AFE_REGA FETUI B ZFTFAE Aottt 34
5.2.11  SYS_AFE_REGB BRI I BT B TS B oottt ettt 35
5212  SYS_ TMP_A JJENEIEEE FZIUA Gt eeeeeeeeeeeeeeeeeeseeee st ss s 36
5.2.13  SYS_ TMP_B Jd/ELE/EHEZ BB FFTFA oottt 36
5.2.14  SYS_AFE_DACO DACO Bl T G TFHE woreoeeeeeeeeeeeeeeetes et s tes et ees st 37
5.2.15  SYS_AFE_DACO_AMC DACO i JEIE AT 1T s ervnresenensensanensessasisissasinssssssinsssssssnsssssssnssnsnsansans 37
5.2.16  SYS_AFE_DACO_DC DACO El M B GFFF A ceververrierirrerierierieiiesiesiesiesiesissiesssssesssssesisssssssesseens 37
5.2.17  SYS_AFE_DACL DACL Bl T G TFA ceeeeeoeeeeeeeeeeeeeeeee ettt es st 38
5.2.18  SYS_AFE_DACI_AMC DACIL i FC I FT T A verereneesereasisisisissssisinsssisessasinsnssssssssinssasssssansnes 38
5.2.19  SYS_AFE_DACI_DC DACL E UM B GFFF A cvveevrrererererierisiiesissiesiseiesssssissississssesese s 39

6 BRZEITBIINL cvereeeeeereeeee et esess s ssses s seses s ssass s s s s e s s s s s s e a s bR s s R R b s s st e 40
B.1 B ettt s et s st na e 40
6.1.1 T B I oottt 40

l[’ ©2020 PEUHERSGIAHT A LB R 2 VPR R i i



LKS32MC45x User Manual

8.2 A ettt ettt ettt ettt s e st et ettt s e ananaeteee 41
6.2.1 L4 SO 41
L O S = I 1y AU OO OO 42
6.2.0. 0.1 THAEEAIZER oottt annaeen 42
6.2.1.1.2  FEALEEATTETE oottt sannaeen 43

B.2.1.2 AT oottt ses 43
6.2.2 TG LFIH I oottt s st n s s s s s 43
8.3 B AT ettt ettt s et s et a ettt 44
6.3.1 FHTI T TI oottt sttt 44
6.3.2  SYS_CLK CFG I B ) BT TF A e eeeeeeeeeeeeeeeeseeseeeeesees e se s ss s s s s s s sssnsssnans 45
6.3.3  SYS IO _CFG IO F5 70 BT IR ceeeeeeeeeeeeeeeeeeeteees ettt sttt s s anas s 46
6.3.4  SYS_DBG_CFG DEDUG J2 ) A7 eereeeeeeeeeeeeeeeeeeee et eees et es sttt as s san s 47
6.3.5  SYS_CLK DIVO S HT I AFTTARE O oo ss s sss s sssssnsssssnanans 49
6.3.6  SYS_CLK DIV P IZHS FFGPITAFIEAL L coeoeeeeeeeeeeeeeeeeeesteeeeeve s ev st nsasasansnas s 49
6.3.7  SYS_CLK_DIV2 S} IS FFGPITATIEAL 2 oottt ss st ansasasasssas s 50
6.3.8  SYS_CLK_FEN B BT B ] G e eeeeeeeeeeeeeeeveeseeses s ests s ssas s ssans s s sansssssasssssnanes 50
R I R M Y & A A N 53
6.3.10  SYS PROTECT G R G TE A oottt er e saananes 55
6.3.11  SYS CAHCE_CFG 2B e eeeeeeeeeeeoeeeeeeeee et s s s s ss s s s s 56
6.3.12  SYS MEM_CFG A It A oottt s ettt er s aananes 56
6.3.13  SYS_FLSE ON-Chip FLASH Ja 0 1 i T A e eeeteeeetee et ssser s snanes 57
6.3.14  SYS_FLSP ON-Chip FLASH G i B A eeeeeeeeeeeeeeereeeseteeesvivsssesssssesesevesssssssse s ssssssasasansns 57

T AEBIRIEBEIE oot s s e s p s 59
T BT ettt bbbttt ettt bbb s s ettt ettt s s e et tene 59
2 ¥ T 60
72,1 ON-ChiD FLASH ZHFETHIE oot ssssasssssssssn s s sasssssansssasansnns 60
T200 B AEIEIE ot ettt 61
T202  ARERIEIE oottt ettt 61
7.2.1.3  On-Chip FLASH BEERIEAE covvveeeeeeceeeee ettt 61

l[’ ©2020 BRI GIASH A LB SR LV R m



LKS32MC45x User Manual

7214 ON-Chip FLASH ZRAEIETE oottt 62
7.2.1.5  ON-Chip FLASH FEBRIENE oottt 65
7.2.1.6  On-Chip FLASH Cache HITEFEEAE ....couvveeeeeeeeeeceeeeee ettt seees 67
7217  ON-Chip FLASH BRI oottt sttt bbb 67
7.2.2  EXt-CRip FLASH FERYEEINFETHIE oot 69
7221 EXt-Chip FLASH THRITT TR coooceeoeeceeeee ettt sss s sss s ss s s s ssnees 69
7.2.2.2  Ext-Chip FLASH FEHFEATEL cooviveiieceese sttt 69
7.2.2.3  Ext-Chip FLASH T HE TR orveeeeececeeeeeee ettt ss st sss s s s s e 70
7.2.2.3.1  Ext-Chip FLASH T3 77 FRPTTZRITIL ...cvooeeeeeeeeee et sn s sneens 70
7.2.2.3.2  Ext-Chip FLASH BLFEJT TIUZRITRET ..ot 70
7224  Ext-Chip FLASH TEREMIT ...ooovveveeeeeeeeceecee ettt 71
T2.2.5  DIMA BB oo eseee e eeesrenens 72
7.3 B TR ettt ettt ettt en st enaen 73
7.3.1 FHTI T oottt 73
7.3.2  FSMC_UCMD  Ext-Chip FLASH [H] 7277 UL H T AT AF 8 eeerveeereinereeneiniseineisisinsasissinsasnsinssesnsanes 73
7.3.3  FSMC_UMOD  Ext-Chip FLASH [H] 77 Z0 17 TH BETCEF A <evvererrireeinesisinsisiseisesissisvs s 74
7.3.4  FSMC_UADR  Ext-Chip FLASH [H]ZE 77 TCTT [ HEAI 25 A7 25 v 74
7.3.5 FSMC_UWDA  Ext-Chip FLASH [H]7% 77 2007 17 0 FE B T A 5o 75
7.3.6  FSMC_URDA  Ext-Chip FLASH [/ 77 20107 ] LR B I 2 1T A5 rvevvrrenvenerinsisisinessisinsnsissanensinsanen 75
7.3.7 FSMC_UCFG  Ext-Chip FLASH [H] 77 2011 [ 75 0 ZFAF A oeeeeeeeeeeeeeeeeeeeesreeevesievsvsevsvssavanen 76
7.3.8 FSMC_UTRG  Ext-Chip FLASH [H] B 77 2000 [ RN E BT 175 vverenrenrensensinsisisisisissi s 77
7.3.9 FSMC_FCMD  Ext-Chip FLASH EI#77 ZUT [ 7T AT AT A vrevrevreensensenesseesenssessisssseisesssesesnesnes 78
7.3.10  FSMC_FMOD  Ext-Chip FLASH EI7% 77 07 I PEZC AT A7 5 evrvrvrriereriisiosiissesisiesissses s, 78
7.3.11  FSMC_FCFG  Ext-Chip FLASH E17% 77 200 I 15 0 G 17 5 crveeeeerereeneinisineisinsineisinsinsasssinessinsanen 79
7.3.12  FSMC_FTRG  Ext-Chip FLASH EL 7% 77 ZU L [H 11 AT A7 B rververirrisrressinssississsinsasssissasinsinsanins 80
7.3.13  FSMC_EDIV  ExXt-Chip FLASH D G G coeeeeeeeeeeeeeeeeeeeeees et er s 81
7.3.14  FSMC_WDATO  On-Chip FLASH 2l A7 17 5 eeeeeneenserseneensinsensissisis s 83
7.3.15  FSMC_WDAT1  On-Chip FLASH e 0 7 1 5 e vererereirersinsisississsississssississsssnssssnssssanssansansnns 83
7.3.16  FSMC_WDAT2 = On-Chip FLASH g F2 ZU T AT A7 5 eeereerereereeinsinessinsissssinsisis s issinssssssanes 83

l[’ ©2020 A IAVE OIS AT BB SC PR LR T AT v



LKS32MC45x User Manual

7.3.17  FSMC_WDAT3  On-Chip FLASH T2l T 1 5 vveeveeveererenrneseieviesisessvssssissssssessessessssnesnes 84
7.3.18  FSMC_ICFG  ON-Chip FLASH I B B A e ereeeeeeeeeeeeeeeeeeveveetees s sev s ss s 84
7.3.19  FSMC_ADDR  ON-Chi FLASH Ll BFFF B eoeeeeeeeeeeeeeeeeeveeteesievessieesssievs s iessas s 85
7.3.20  FSMC_WDAT  On-Chip FLASH Ji e TR AT I A5 eeveeveevaerieeineieiierieisisiessissesesseseseenesaes 86
7.3.21  FSMC_RDAT  ON-Chip FLASH B B A e eeeeeeeeeteeeeeeseievevevevss s sttt sssss s 86
7.3.22  FSMC_ERAS  On-Chip FLASH ZEIR I (R IE BF AT 75 cerreneereersensessensessissessesissssssssssisssssesssnsensenes 87
7.3.23  FSMC_PROT  ON-Chip FLASH LRI IR G FF A eververrieraerisrieriesiseissiesisssssssssissssssssesssssssesnesnes 87
7.3.24  FSMC_REDY ON-Chip FLASH L /AR S B 1 5 eeeeveeeseeieisseisisisissssisisssis s 88
7.3.25  FSMC_IDIV ~ ON-Chip FLASH Hf ZEBFTE R eoeeeeeeeeeeeeeevesvesves s s s s ses s s s s s sess s s 89

8 DMA ..ottt se s s s a bR AR AR AR R ARt R bR R s R st naenn e 89
3 R OO 9%
8.2 IR ettt bt a et b et et s sttt naeee 100
3 S 22O 101
3 e OO 103
8.5 T oottt ettt ettt seneas 103
I <O 103
8.6.1 I T TI oottt sttt 103
8.6.2 DMA_CTRLDMA F5H Z7 TR oottt ettt sttt sttt v s nennas 104
8.6.3 DMA_IEDMA I L BEGTTTAE cooeoeeeeeeeeeeeeeeeeeeeeeee ettt ettt 105
8.6.4  DMA_IF DMA B R e B IE B ettt ettt ettt n ittt et sasasnsans 105
8.6.5  DMA A I B AT TF A orvoeeeeeeereseesvessesses s ses s ses s st ss s ss sttt s s s s s s ssn s s 106
8.6.5.1  DMA_CCRX (X =0,1,2,3,4,5,6,7) ccesssvrvvveeeressssseseseeessseeseseseesssseesssssesssssessssssssssssesssessesssseessssssssssseeees 106
8.6.52  DMA_RENX (X = 0,1,2,3,4,5,6,7) cessvveeeesmreeeeisseseesssssesseesssssessssssssssssssssssssssssssssssssssessssssssssssssseesssee 107
8.6.53  DMA_CTMSX (X = 0,1,2,3,4,5,6,7) crvvvveeeeereeserereeeessssesseeeeessssseessessesssseesssseessssseessseseessseessssnesss e 109
8.6.54  DMA_SADRX (X = 0,1,2,3,4,5,6,7) cssvvvvveeeeeesserereeeeesesseeseseeeeessssessesseesssseesesseessssseessseseessseesssssessssseeees 110
8.6.55  DMA_DADRX (X = 0,1,2,3,4,5,6,7) crvvvvvveereemrrereeesssssessesssmssssssessssssssssssesssssssssssssssssssssssseessssssssssseeses 111

O GPIO..u.cucuceeeeeeeeeteeaeseeseseseses s s s s s s s s s s s s s s s bR R R e AR AR e AR e e R R e R e Rt Ae e R s s aen 112
9.1 IR ottt ettt ettt s ettt en e 112
9.1.1 TDBEREIR oo sn s s s s sn s snsn e 112

l[’ ©2020 BRI GIASH A LB SR LV R v



LKS32MC45x User Manual

9.1.2 Wi 7 OO 112
9.2 B TR ettt ettt b et s ettt 113
9.2.1 TG TI oottt 113
9.2.2  GPIOX_PIE(X = 0,1,2,3,4,5) cooovvoreeeeeeeeeeseeseeissssesssssesssissassssssnsssssssssssssassssssssssssssssssssssssssssssnsans 114
9.2.3  GPIOX_POE(X = 0,1,2,3,4,5)....coveeeeeeeeeeseeseeeeessesessseeseessessesssssesssssssssssasssssassesssssassesssessesssnsens 115
9.2.4  GPIOX_PDIX = 0,1,2,3,4,5) c..cooeeeeeeeeeeeeeeseeeeeesseseeseeeseessessees s s ssesssssass s ssassesssssasseessessasnsansens 116
9.2.5  GPIOX_PDO(X = 0,1,2,3,4,5) c.voeveeeereeeereeseeessssesssessasssisssssssssssssssssssssssassssssssssssssssssssssssssssssnsans 116
9.2.6  GPIOX_PUE(X = 0,1,2,3,4,5) ..ceoeveeeeeeeeeeeeeseeeeessesesosseseessesseessssessesessssssasssssassesssssassessessasssansens 117
9.2.7  GPIOX_PDE(X = 0,1,2,3,4,5) ..ooeeeeeeeeeeeeeeeseeeeeeseeeeeeseeseeessesseessessesseseesseessasseessassesssseassesssessesnsssens 117
9.2.8  GPIOX_PODE(X = 0,1,2,3,4,5) cvvvvoveereeeeseeseeessessessssssssssssasssssssssssssssssssssassssssssssssssssssssssssssssassans 118
9.2.9  GPIOX_PFLT(X = 0,1,2,3,4,5) ..oooeeeeeeeeeeeeeeeseeeeeeeeeeeeseeeeeeseesseesesses s ssess s s e ees s ss s seasseessesssnsssen 119
9.210  GPIOX_F3210(X = 0,1,2,3,4,5) .eoeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeseeeseeseeseseess s ss s eseseeseesessee s s 120
9.2.11  GPIOX_F7654(X = 0,1,2,3,4,5) .eovereereereeerrsessessesssisssssesssssssssssssssssassssssssssssssssssssssssssssassans 121
9.2.12  GPIOX_FBAIS(X = 0,1,2,3,4,5) cveeeeeoeeeeeeeeeseeeeeseeeeeeseeseeeseessesseseesseeseaseeessaesesssssassesssessesnsssen 121
9.2.13  GPIOX_FFEDC(X = 0,1,2,3,4,5) ..ooveeeeeeeeeeeeeseeeeeseeeeeeseeseeesesseeseseess s ssees s seassesssessesnsa s 122
9.2.14  GPIOX_BSRR(X = 0,1,2,3,4,5) c..ceeeveeeereeseeerssesssssessesssssssssssssssssssssssassssssssssssssssssssssssissansans 122
9.2.15  GPIOX_BRR(X = 0,1,2,3,4,5) cccoeeceeeeeeeeeeseeeersseeesesssesessssssssssssssssssssessassssssssssssssssssssassssssassan, 124
9.216  EXTIX_CRO(X = 0,1,2,3,4,5) corrveeeeeeeeereeseeesrssesesessasssessassssssssssssssssssessassssssssssssssssssssssassssssassans 125
9.2.17  EXTIX_CRI(X = 0,1,2,3,4,5) corevereeeeeeeeseeseeesssesssssesssssessssssssssssssssssssassssssssssssssssssssssssssssassans 126
9.2.18  EXTIX_IF(X = 0,1,2,3,4,5).c.cvueeeeeeeeeeeeseseeeesessesesessesssesssssessssssssssssssessassssssssssssssassssssassssssansans 127
9.2.19  CLKO_SEL woveoeeeeoeeeeeeeeeeeeveeeeess e ess s sas s ss s sss s s s s s s s ssssssssss s snsasssansansans 128
Lo 31 R Ve 4. B - OO 129
9.2.21  EXTI_REN woooooeoeeeeeeeeeeeeeveeaee s ess s ss s s s s ss s ssssssssssssasssnsasssansansan 129
T T 65 OO 130
9.3.1 LTSI oottt 130
9.3.2 FFTSEB oo eeeses e ss s ses s s s s s s s s ss s s s s e s s s s s sn e snaa 130
9.3.3 TETESET] cooeooveeeeeeeeeeeerseeeeesevsee s ses s ss s s s s s s sn s s s s s s s s s s s sn s s sansas 130
9.3.4 SR EEHUITSETY oottt bbbt s s s s 130
9.3.5 B FIIRIIZGETH oo ves s ss s ss s ss s ss s s s s st s s s s s s s s s s sn s 131

l[’ ©2020 AR G A B CIE R AP R B vi



LKS32MC45x User Manual

3 S (7 = < = OO 131
9.4.1 GBI ettt sttt 131
9.4.2 TEH GPIO HIFETUIDGE oot 132

10 CRCuueceereteeeceeteteessesesesssssesssssassessssssesesssesssssssssssesesessssessssssssesesssssesessnssesssnsnssesesssessesesessssesssesnssenns 133

101 HEIR oottt ettt ettt et a et ettt et es et e ete b et et esenanas 133

0T R % N P 133

10.3  FEARHED oottt bttt eae 133
LT B e <O 133
10.3.2  ZESBZETHIC oo st s st s s s sn s s s s s s 134
10.3.3  FEBGFIII cooeoeeeeeeeeeeeeeeeeeeeeeeeeee et s sttt 134
10.3.4  ZESEIE T oottt 134

O - RO 135
104D I TPI oottt 135
104.2  FFTFEBTHIE oottt 136

10421  CRC_DR CRC {8 B ZFTERE oottt n s s s 136
10.4.2.2  CRC_CR CRC FEHIBFERE oottt sttt 136
10.4.2.3  CRC_INIT CRC HIHABGZTITRR oooeoeeeeeeeveeesee ettt snsen 137
10.4.2.4  CRC_POL CRC I ZFAERE oot seses s sas st as s s e sas s s ssassassnes 138
11 CORDIC ..ccceuetreeeeteteeeeesesssssssessssssesssesassssssessssesesssassesessssssessssssssesssssessssessesessssssesesessssssesesessans 139

LTI HEIER oottt ettt bttt nen 139

11.2 BT F B oottt b bbb A b b A bbbt bbb s et b s 139
D120 LTI oottt 139
11.2.2  DSP_SC  DSP A BTl A Aot s s s s 139
11.2.3  DSP SiN/COS FH T AT I s rrrrererirserirssessssesssissesssssssss s sas s st bbbt s s s s s s an s 140

11.2.3.1  DSP_THETA . ovoeeoeeveeeeeeeeeeeeee s eesesessseesssssssseessss e sssss e ssssses s s eesssssesesssssesssssssesesseesssssenes 140
11.2.3.2 DSP_SIN oooooooeveeee oo seeeeeeeeseses e essss e sssss s essss s esss e ssess e s s s eeessee s 140
11.2.3.3 DSP_COS.c.oooommeveeeeeeseeeeesessssseesssessssesssssessssssseseesssssessssssssssssssseessssss s esss s ssssssesssssneseesses 141
11,28 DSP GICUAN FH I T A ereeeeeeeeeeeeeeeeeeeeereesseeseeses s st s s ss s ses s s s s s s s s s s sssnsssn e 141
L1240 DSP_X oevvoeeeeeeoeeeseseeesseeeesseeesesss s sessss e sssss e e sesss e s s 141

l[’ ©2020 BRI GIASH A LB SR LV R viI



LKS32MC45x User Manual

11242 DSPLY wooeveoeeeeeeeee oo seses e s e 142
11,243 DSP_MOD ...ooomivoeeoeeeeeeeeeeeeeseeesssessssesssssessssssseseessssesesssss s ssssseessssss s essssssssessssssesesssssesesssese 142
11244 DSP_ARCTAN ....ooomvvooeeeeeeeeeeeessoeeessesssseesssssssseessssesssssss s sssssesssssssssssssssesssssssessessssnsessssssssssssss 143

12 FMAC JBIEIITE R ..o oveeeeteeteeteseseeses s sesssstes s asssssessessssssasssssessessssassessessessssassessssesassassessnssnsassens 144

121 HEIER oottt n et nen 144
12,2 B E et sttt nae 144
12,3 THAEIHIR oottt sttt 144
1230 R T T ZBTT oottt 145
12.3.2 AT ettt 146
12.3.3 B BT ettt 148
1234 FHIETE B oottt 150
12.3.4.1 FFUBE XTI DUTT ..o s s essse s seeseeessesees 150
12.3.4.2 FFUBE X2 DUET ..o seees s ses s s s sessesseeeseseesseeseeessesees 150
12.3.4.3 T Y DUITET oottt bbbttt bbbt 151
12,35 JESEERERE oottt 151
12351 FIR JEIEEE () oottt 152
12.3.5.2  TIR JETEER oottt ettt ettt 153
12.3.6  JE T B TE IS oottt 154
12.3.7 LS FMAC SEFY FIR JETE ettt es e san s 154
12.3.8 (LI FMAC SEH R JESE Heoneoeeeeeeeeeeeeeveeeee et ee e vesses s s s ss s s 156
12.3.9  JEIEEEBTIETEIM oot 158
12.3.10 B3 3y U 159
12.3.11 TEDE TR T FETI cveveveveeveee e eee ettt bbbt 160
12,8 BFFEBE oot n et neen s enannaes 161
D280 T G TI oottt r et 161
12,82 FFSFIFTHID oottt bbbt 162
12.42.1 FMAC_X1BUFCFG FMAC X1 buffer Fitl B 27 77 2% ..v.oooorvveeeeeeeeeeeeesesoeseseessesessesssssssseesssssssssssssssessssss 162
12.4.2.2  FMAC_X2BUFCFG FMAC X2 buffer Fitl B 27 77 2% ..vvovoervveeeeeeeeeeeeeseseossseessssessesssssssseessssssssssssssessssns 162
12.4.2.3 FMAC_YBUFCFG FMAC Y buffer Bl B ZF A7 5% ovvvveoeeeeeeeeseeseeeeessssessssesssesessssesssssssssssssssssssssssesen 163

l[’ ©2020 IS LA B AL VP AT vin



LKS32MC45x User Manual

12.4.2.4  FMAC_PARAM FMAC BEIZTTTRR oottt 164
12.4.2.5 FMAC_CR FMAC TR ZFTERL oottt ee st ses st ss s se s ssanaan 165
12.4.2.6  FMAC_SR FMAC JRZSZFAERE oottt sttt 166
12.4.2.7  FMAC_WDATA FMAC S ANBIIE ZFTTRE oottt 167
12.4.2.8 FMAC_RDATA FMAC B EU IR B A RS cvovveveeerese e sse sttt 168
ADC c.eeeeetereretetesesesesesesesesesesesesssssssssssssesesesesesesssesesesssesesessasnsesesetesesesssassssssesesesenesesesssesesesssnsases 169
13,1 HEIR 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 ettt sttt bbbt 172
13.1.6  ADC FGLEHETNFEIUTE T TIE) oottt ass s s sesas s sssansnasaes 172
[ B U 5 - OO 173
(IR - RO 174
D320 I IPE oottt 174
13.2.2 R B B T E A oo eeeee ettt 175
13.2.21  ADCX_DATO(X = 0,1,2) crrvveeoreeeeemeeeesesseeseseeseesseessssesesssessssssssssssssesssssesssesssssssssssesssssssssssassssssesesenns 175
13.2.22  ADCX_DATIL(X = 0,1,2) crrvoeemeeeeeeeeeeseeeeseeesseseesssesssssssssssessssssssssssssesssssessssesesssssssssessssssessssassssssesesenns 176
13.2.23  ADCX_DATZ(X = 0,1,2) crevvveeeeeeeeeeeeeseeessssoeeseesssssssssssssssesssssssssssssssssssesssssssssssssssesssssssssssassssssessseon 176
13.2.24  ADCX_DAT3(X = 0,1,2) crrvveereeeeeeeeeesesseseeesseseessesssssssssssessssssssssssssesssssessssesssssssssssessssssesssssassssssesesenns 176
13.2.2.5  ADCX_DATA(X = 0,1,2) crrvveereeeeereeeesesseseeeeeeeseessssssssssssssessssssesssssssesssssessssesssssssssssesssssssssssassssssesesnnns 177
13.2.2.6  ADCX_DATS (X = 0,1,2) crevvveoeeeeeereeessseeessssssessessssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssasssesseeeseons 177
13.2.2.7  ADCX_DATE(X = 0,1,2) ccrvvveeeeereeeeeeseeeeseeesseseesssssssssssssseesssssssssssssessssse e sssssesssssesssssessssssassssssesesnnns 178
13.2.2.8  ADCX_DAT7(X = 0,1,2) crevvvereeeeeeeeeeeeeseeeseseseessssssssssssssssesssssssssssssesssseessssssssssesssssesssssssssssasssssseessnnne 178
13.2.2.9  ADCX_DATB(X = 0,1,2) ccrvveerrreerieeeessesssesesssesessssesssssessssssssssssssssssssesssese s sssssssssssses s ssssas s 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) corvverecveereeseoeeeseeeeessesssesessssses s ssssesesss s ss s s ssssse s 180
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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
13.23.1  ADCX_PCHNO(X = 0,1,2) cccessrovvveeeeeeeeereeeoeessssseeeeoeesessssessessesssee
13.23.2  ADCX_PCHNI(X = 0,1,2) cccesoooovveeeereeeeeeeeeeeeseseseeeeeeeeseseeeseeeeeesesen
13.23.3  ADCX_PCHNZ(X = 0,1,2) ccoesorrrvveeeeereesereoeoeesessseeeeseessssssseseeseessse
13.234  ADCX_PCHN3(X = 0,1,2) cccessoorvvveeeeeeeeereeeoeeesseseeeeeeeessssseseeeeeesssen
13.235  ADCXNCHNO(X = 0,1,2)..ccovveeeeeeeeeeeeeeeeseseeeeeeeeeesessnesseeeeesese
13.23.6  ADCXNCHNI(X = 0,1,2) ..crvveeeeeieeeereeeeeeesseseeeeeeeessssseseeeeeessen
13.23.7  ADCXNCHNZ(X = 0,1,2) .corvveeeeeieeeereeeoeeeessseeeeeeesssssseseeeeeesssn
13.23.8  ADCXNCHN3(X = 0,1,2).ccooveeeeeeeeeeeseeeeeeseseseeeeeeessssseesseeeessesen
13.2.3.9  ADC BB SHEIE e

SN R 5 b b S
13.241  ADCX_CHNT(X = 0,1,2) cccvsoseroveeeeereeeeseeeeeeeeeeeeeeeeeeesesseeeeseeesessee

13.2.5 B TR coeeeeeeeeeeeeeeeesesesese s
13.25.1  ADCX_GAIN(X = 0,1,2) ceooorrrreeeeeeeeesreeeoeesseseeeeeseesssseeeeeesensessee
13.25.2  ADCX_CFG(X = 0,1,2) cooooorreeoreeeeeeeeeeeeeeeeseseeeeeeeeeesesseeeeeeeeeseseee
13.253  ADCK_TRIG(X = 0,1,2) ccccermemreeeeeesessseeeeeesseseeeeeseesssseeseeeeeesesene

NN NI G0 ) &
13.2.6.1  ADCX_SWT(X = 0,1,2) ceceerrrmreeeeereeeseeseeeeeeseseeeeeseesesseeseseeeesesene

13.2.7  FEUEFFTERE coeeeeeeeeeeeeeeeeeseses s
13.2.7.1  ADCX_DCO(X = 0,1,2) coveeoerrereeeeeeeesseeeeeeeeseseeeeeeeesesseeeeeeeessseee
13.2.7.2  ADCX_AMCO(X = 0,1,2) ccccisrrrrrvveeeeeesseeeeeoeseseeeesoessssseseeessenssssee
13.2.7.3  ADCX_DCL(X = 0,1,2) cooeeerrermreeeeeseeesseeeeeeeeseseeeeeeeeessseeeeeeeessseee
13.2.74  ADCXAMCL(X = 0,1,2) ccceiooooovveeeeeeeeeeeeeoeeeeseeeeeeeeeeesseeeeeeeesesene

13.2.8 IR eeeeeeeeeeeeeeeeee e e

13.2.8.1 ADCXIE(X=0,1,2) oot
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13.2.8.2  ADCKIF(X = 0,1,2) e rvvveeeeeeeoeeeeseeeeeesseeeesessssoesssesssssesessssssssessesseessssssssssesssesesesssssssssssesssesesssesssesssess 196
13.2.9  FETUBT T oot s s ss e s s s s s 197
13291 ADCK_THO (X = 0,1,2) omrveeeoeesseeesseeesseesssssssseesssssssssssssssssssssssssssssssssssssesssssssssssssssssesssssssesssssns 197
13.2.9.2 ADCK_GENO (X = 0,1,2) ivvveeoereeeeosseeeeeesssseessseesessesesssssssssssssssssssssssessssssesssssssssssssessssssssesssssseees 197
13.2.9.3  ADCK_THL(X = 0,1,2) cocemerveeeeeesseeeeneeeessssssssessseessssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssesssssns 198
13294 ADCK_GENT (X = 0,1,2) crrvveeeeeereeeeoeseeesseesssosssseessssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssessssss 198

13.3 VTR T ettt ettt nen 199
1331 ADC SRFFERIICTHIC oo s 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 T HTPETUTBIE oo 202
14 UTIMER JBGERTRE oottt ssssess s sess s setss s s sesss s s s sssssessssssssssssssassssesesssssssssnssenns 203
1A.1  BEIR oottt bbbt s s 203
G R v/ - < OO 203
14.1.1.1 BEZRTE IR oottt 203
14.1.1.2 BFERBIIEIIL oottt ettt 203
14.1.1.3 O JETEAEBR oottt bbbt 203
14.1.1.4 T FEITBRBEIL oottt ettt 204
14.1.1.5 ZRHBREAEIIL | oottt 204
v/ - o OO 204
X 1 TR 204
D421 FTFF TP oottt 204
3 R L )= 2 OO 204
T4.2.3  JEDG ettt ettt 205
T4.2.4  FEIC oottt bbbt b et n s 205
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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 coeeeeeeeeeeeeeeeeeeeeeeeeeee ettt ettt ettt ettt r e 207
T4.2.6 I ettt ettt b et 207
14.2.6.1 B kL = OSSO 207
14.2.6.2 FEFEIIIHIZ 15 oottt 208
14.2.6.3  CCW/CW BUBKIHAE 5 oottt sttt 209
R - PR 210
T4.3.0 B TP T oottt r s 210
14.3.2  UTIMEOIO BFF A ceeeeeeeeeeeeeeeteeevee e ves st n s s s s sas s 213
14.3.2.1 UTIMERO_CFG Timer0 BLE ZETERE comoroeveeceieeeeeeeesee e seesses s sses s ses s sssssss s saes s ssnnnan 213
14.3.2.2  UTIMERO_TH Timer0 [ TERZFTFERR oottt 215
14.3.2.3 UTIMERO_CNT  Timer0 THEa 17 B oottt sttt 216
14.3.24 UTIMERO_CMPO Timer0 J#HiE 0 ELEHHIRZT AR 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 veevreereeeeercieets ettt sse st snees 218
14.3.2.8 UTIMERO_IE Timer0 F I HAERFIERT cooveeereereeeeeeeseee e ssesssess e sss st 219
14.3.29 UTIMERO_IF Timer0 "FWIFRE ZF TR oottt sttt 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 UTIMERI_CFG Timerl BL B ZFTT RS oottt snnen 220
14.3.32  UTIMERI_TH Timerl [ TR ZEAERR oottt 222
14.3.3.3  UTIMERI_CNT Timerl HHAlBE E 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 JE B B i B oottt 225
14.3.3.8 UTIMERLIE Timerl FUBIEREZFIEHT oot 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 H i FRRE ZFTERR (oot stns 226
UTIMEI2 BT IF A5 wvrevervevsisssisss s s ss s bbb 227
UTIMER2_CFG  Timer2 Bl ZFAERE o ovveveceeeeeeeeeeseeseeseeseesses s sses s s sssssessesssss s sasssssssssssssanes 227
UTIMERZ_TH  Timer2 [ TBR 21788 oottt 229
UTIMERZ_CNT  Timer2 1 2 T B8 vt sesses s ssssses s sass s ssens 230
UTIMER2_CMPO  Timer2 iHiH 0 ELEHHIRZFAFAT covvvoeveeecececeses s 230
UTIMER2_CMP1 Timer2 JBIE 1 BB TR TERE oot 231
UTIMERZ2_EVT  Timer2 Zh B g i 25 R BE oo 231
UTIMERZ2_FLT  Timer2 JEIIEHIZFIERZ ovveeveeeeeesee et ssses s 232
UTIMERZ2_IE  Timer2 F Wi AL ZFAERE oottt 233
UTIMERZ2_IF  Timer2 FUHIFREZFIERR oot ssss s 234
UTIMEI3 L7 75 cvoevervevsievsiis s iss s bbbt 234
UTIMER3_CFG  Timer3 Bl BT RS oottt saans 234
UTIMER3_TH  Timer3 [ TBRZFIERR coovvrerveeeveeeeeeeeseesessesssee s sse s sssssasssss s ssessas 237
UTIMER3_CNT  Timer3 TF 2 E B o vvereceeeeeeeeeeeee et s s sss s sass s saens 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 JEI IR B ZE TR oottt e saaens 239
UTIMER3_IE  Timer3 T E AEZFTERS oot ceee e sss s sss s sass s snens 240
UTIMER3_IF  Timer3 H IR 2R AT 88 oottt ettt vns 241
UTIMEIA BT fF 7 wereresveresissssississssissassss s sss s s st s s s e s 241
UTIMER4_CFG  Timer4 LB ZEAER% oot 241
UTIMER4A_TH = TImer4d [ JBR BF 7728 cvveveee ettt sttt bbbt ssenee 244
UTIMER4_CNT  Timerd 11 BT B oot s s ss s nsaens 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 JEIIEHIBFAEAS coovvvevreeresses st 246
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15

14.3.6.8 UTIMER4_IE Timerd i HAERFIERT coovveerecserseesee sttt 247
14.3.6.9 UTIMER4_IF Timer4d T Wi FR B TERE oottt ss s ssnean 248
14.3.7  QEPO FFAF A eeeeeeeeeeeeteeeve e vee sttt vttt 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 eeete ettt ettt ettt enas e nnanen 249
14.3.7.3  QEPO_CNT QEPO HH B B F 2 oottt vee sttt nas s snan 249
14374 QEPO_IE  QEPO T i 8 BE 2T AR oot 250
14.3.75  QEPO_IF  QEPO Fl i lm i 2 TR oottt sss s s s sas e 250
14.3.8  QEPIL FFTEAE coeeeeeeeeeeeeeeeeesee e ses s ses s s st s st s et st 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 QEPTL THE TBRZEAE RS oot sn s 252
14.3.8.3  QEPI_CNT  QEPTL HH B B ZFFRS oottt sssss s 252
14.3.84 QEPLIE  QEPL H i 8 B 2 A B et 253
14.3.85  QEPI_IF  QEPL Fl iR i 2 IR oottt 253
14.3.9  QEP2 FFTEAE coeoeeeeeeeeeeeeeeeesee e ses s ses s sttt sttt 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 T IBRZFAERE oottt sa e s s s sens 255
14.3.9.3  QEP2_CNT  QEP2 HHEUE A AE RS corvvveevveeeseeesee st 255
14.3.9.4 QEP2_IE  QEP2 i/l A B AE A oottt 255
14.3.9.5 QEP2_IF  QEP2 HHAR G B AE AR covvvrrvreeesiessie s 256
14.3.10  QEP3 FFTEAE coooeeeeeeeeeeeeeeeeevseeseesesses s ses s s s s s st s s s ss s s s sn st n s st 257
14.3.10.1  QEP3_CFG  QEP3 Bl B 2 T2 coeoveeeeeeeeeeeceeeeeeeeeseeses st ssesasse s ssssssssssss s sns s sansens 257
14.3.10.2  QEP3_TH QEP3 THHUI TR ZEAERE oo sssssss s 257
14.3.10.3  QEP3_CNT  QEP3 Tl BT AT RS oottt ettt sttt 258
14.3.10.4  QEP3_IE  QEP3 il Bl 2 T2 vt se st sssen st nannens 258
14.3.10.5  QEP3_IF  QEP3 TR G ZFFERS oot 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
SEILTEI oottt a et a e s s s s n s s naeseenans 260

15.2
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R = = < OO 260
15,22 LS FHT B et 260
1523 G IESE oottt st 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 et 262
T T 2 R 262
D531 HUT TP I 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 11 B0 TR FFFEARX = 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 tanen 267
N R - 1o T e YY1 =1 g < SR 268
16.1.2  FAIL G T MTE oottt 269
16.1.3  MCPWM FFBEFT AT oo es s ses s ss s ss s s s s s s s s nsn s 273
1614 JO DRIVER FRIoooooeeeeeeeeeeeeeeeeeee ettt ettt s bbbt et s st sesasasasaesas 273
16.1.4.1  MCPWM JETEHH-FF ORI TERETR oottt 274
16.1.4.2  MCPWM I JEFE Hl-F Do A FEHEBRAITR covovviee sttt 275
16.1.43  MCPWM BETEHT T BT FEREIR oot 276
16.1.4.4  MCPWM BB H-THHSH FEHEIRIE TR (oot 276
16.1.4.5  MCPWM 10 FEIXTEH ...ovvvieiiseiieiesiiseesesssee sttt sttt bbb 277
16.1.4.6  MCPWM IO BEPETEE ...ooovoiieiiee sttt bttt 278
16.1.4.7  MCPWM IO E BRI oot se et s s 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 BT TR oeeeieee et bbbt bbb a bbbt a bbb s bbb 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 r st r e 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.oevvvereveeeereeeeeereeessesessssessssessesassssssssssssssssssssssssasssssssssassasassssssases 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
IMCPWIMX_THI(X = 0,1) covvveevereeeeeereeeeeeeseeessesaeessessssessssassesssssssasssesssssssssssasssssssssassanassnassanes 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.eovvevererereerseseersessessessessessesssssessessssssssssssssssssssssssssssssssssens 292
MCPWMX_DTHOL(X = 0,1) c.voeveverererrersessessessessessessessessessessessesssssssssssssssssssssssssssssssnens 293
MCPWMX_DTHIO(X = 0,1) c.voeveeeevereereereressessessessessessessessessessessssssssssssssssssssssssssssssssns 293
MCPWMX_DTHII(X = 0,1) c.vovvereeerereersessersessessessessessesssssessesssssssssssssssssssssssssssssssssnens 294
MCPWMX_DTH20(X = 0,1) c.voeveeerereereereesessessessessessessessessessessesssssssssssssssssssssssssssssssssns 294
MCPWMX_DTH2I(X = 0,1) .vvoeveeerereereeseesessessessessessessessessessessessssssesssssssssssssssssssssssssssns 294
MCPWMX_DTH3O0(X = 0,1) c.vovvererereeeeeeossersossessessessessessessessesssssssssssssssssssssssssssssssssneas 295
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32 5-7 BB B 271722 5 SYS_AFE_REGS .eovoeeseeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 30
22 5-8 I B 21T 2E 6 SYS_AFE_REGO weovoooseeeeseesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 31
22 5-9 BT B Z TS 9 SYS_AFE_REG c.oooooeeeseesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 33
22 5-10 FEUIAE 27 1758 A SYS_AFE_REGA . c.ooosoooeesseessssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssess 34
22 5-11 JEU i 25 1755 B SYS_AFE_REGB.c..oooooeeserssesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 35
22 5-12 1 AL JRE BB A ZFTFHE SYS_TMP_A cooooooeesesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 36
3 5-13 JEJEALRES BB B ZTTERE SYS_TMP_B oottt ssssssssssssessssssssssssssssessssssssssssssssesssssassssssssssssssasnssssss 36
2 5-14 DACO $0F 25178 SYS_AFE_DACO cooceooeeeeessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 37
22 5-15 DACO 2585 1E Z 722 SYS_AFE_DACO_AMC eeeeeeseeeeeeeeeesesssesssesssssssssssssssssssssssssssssssssssss s 37
22 5-16 DACO Eii i B 251758 SYS_AFE_DACO_DCeoooeeeoeeeseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 38
22 5-17 DACT B0 25178 SYS_AFE_DACT cooovoeeeeessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 38
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22 5-18 DACT BIZEHZ TF 254788 SYS_AFE_DACT_AMC...oosoossosssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 38
2 5-19 DACT B B 251758 SYS_AFE_DACT_DCeoooeeeceessessessseessssssssssssssssesssssssssssssssssssssssssssssssssssess 39
TG 01 ZR T BT cerrvveeeeussssesseesssssssssssesssssssssssssssssssessssssssssssesssssssssssssssesssssssessssssssssssessssssssssssessssssssssssessssssssssssessssssssssssnsssess 40
2% 6-2 PLL {/E2} MCLK H S AL covvessvssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 40
2B 6-3 ZRZBE AT (VI crsseeeresseessssssssssssssssssssssssssssssssssssssesssssssssssasssssssssssesssssss 1888515 42
B T = A (== 5 43
T2 6-5 R ] 2T TR crsssressssessssssssssssssssssssess s s8R R R A A R R R 44
T2 6-6 MBI 271728 SYS_CLK_CFG ovoserroeeessessssessssssssssssssssssssssssessssessssessssessssessssssssessssessssessssessssessssees 45
T2 6-7 10 251 278 SYS_IO_CFG wevvesereeseeesssesssssssssssssssssssssssssssssssssessssessssessssessssesssssssssssssessssessssessssessssees 46
72 6-8 Debug 1] 2 17HE SYS_DBG_CFG covvoveoeeesssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 47
22 6-9 SYS_CLK_DIVO AMAHTH M T ZTTTEE 0 sooeeesseeeesseesssssssessesesssssssssssssssssessessssssssssssessssssssssssesssseesssnee 49
2 6-10 SYS_CLK_DIVL ANZEHT AT ZTFFRE Lurrerrsssseeesessssesssssssssssessssssessssssssesssssssssssssssssssssssssssssssesssssseess 49
22 6-11 SYS_CLK_DIV2 AME I T ZEFEEE 2urrsssressssessssessssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssenes 50
25 6-12 SYS_CLK_FEN AP 0] T4 25 1725 corssseeessssssssssssssssssssssssssssssssssessssssssessssssesssssssssssssssssssssssssssssssseess 50
ZE 6-13 BRI AT AT AT AT SYS_SFT_RST weveeessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 53
22 6-14 BRI IZAFEL SYS_PROTECT wevvoeeveesessssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 56
32 6-15 SYS_CACHE_CFG ZE {727 152 srresressssessssessssessssessssssssssssssssssessssessssessssessssesssssssssssssessssessssessssesssseses 56
2 6-16 SYS_MEM_CFG PAFA I 212 coreseressssessssesssssssssssssssssssssssessssessssessssessssesssssssssssssessssessssessssessssees 56
T2 6-17 JEBETE M 2T T HE SYS_FLSE covvoeesssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 57
2 6-18 ZFRIE M ZTTEL SYS_FLSP .oovvroessssseessesssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssses 57
22 7-1 ON-Chip FLASH 17 [ 25 [0 TILZE covreseressssessssesssssssssssssssssssssssessssessssessssessssesssssssssssssessssessssessssesssseses 62
2 7-2 On-Chip FLASH ZRFE 23 [AHIHE 21 BILZE coovssssssssseeesssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssses 63
%% 7-3 On-Chip FLASH MAIN [X15 Sector HidE NI coeeeeeseceennssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 66
¢ 7-4 On-Chip FLASH NVR [XJi, SECtOr HIHE 73 TR covvvrerrreessssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssses 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] LKS32MCA45X FLIETE 27 wovernvrmsmrssmsssmsssssssssssssssssssssssssssssssesss 69
3 7-8 JE T AT AN ZT TF AR T ZE errsrrssssssssssssssssssssssssssssssssssssssssssss s s s s s s s s s s 73
¢ 7-9 Ext-Chip FLASH [H]#2 /5 3035 A1 2 27 1755 FSMC_UCMD.cooooeoeoeeesesessssesssssssssssssesssssssssessssssssseses 74
2% 7-10 Ext-Chip FLASH (042 /7 3017 [0 25 1758 FSMC_UMOD..ersssssssssseseeesssssssssssssssssssssssssssssssssns 74
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3¢ 7-11 Ext-Chip FLASH [F]82 75 2035 I HBHE 2 7755 FSMC_UADR .coocooseeeeseesessessssssessssssssesssssssssessssssssseees 74
2 7-12 Ext-Chip FLASH [ 75 2037 (0145 B BE 25 7725 FSMC_UWDA.cooeeeeseeeeseeeesssssssssssssssssssssssssssseses 75
2 7-13 Ext-Chip FLASH [ 75 2037 RS2 BUEE 25 7725 FSMC_URDA .cooseeeseeeeseeeesssssssssssssssssssssssssssseses 75
2 7-14 Ext-Chip FLASH [1]4% 7 235 )45 ) 2 AE S FSMC_UCFGuuvveosssisvessseesssssssssssesssssssssssssssssssssssssssssssssss 76
2 7-15 Ext-Chip FLASH [[] 75 2037 R EZF 1752 FSMC_UTRG covvceoseeeseesmssssssssssssssssssssssssssssssssssssssees 77
2 7-16 Ext-Chip FLASH B 75 2017 (01672 27 1752 FSMC_FCMD..cocoosceeseeeesessssssessssssssssssssssssesssssssssees 78
¢ 7-17 Ext-Chip FLASH B85 035 AT 25 7758 FSMC_FMOD coooseeeeseeeessesesssssssssssssssssssssssessssssssseses 78
2% 7-18 Ext-Chip FLASH B4 7 5 A3 ] 25 7E 88 FSMC_FCFG eeeveeeevssssessssssseeeessssssssssssssssssssssssssssssssssssses 79
¢ 7-19 Ext-Chip FLASH B4 75 5 15 [ EEVE 27 172% FSMC_FTRG cuvmsseversseseeesssssessssssssssssssssssssssssssssssessssee 80
22 7-20 Ext-Chip FLASH P42 28 251758 FSMC_EDIV .evvvieeveseevsssssssssessssessssessssessssesssssssssssssssssssssssessssssssseses 81
22 7-210n-Chip FLASH 25 F 505 25 77 5% FSMC_WDATO.coocoooseeeseenseessssssssssessssssssssssssssssssssssssssssssssssssees 83
22 7-220n-Chip FLASH 25 Fi 505 25 77 5% FSMC_WDAT Lucoscooescersscensssesssssssssssssssesssssssssssssssssssssssssssssssssees 83
3¢ 7-230n-Chip FLASH 4B 27 1755 FSMC_WDAT2.cccoooseveesssssessssssssssssesssssesssssessssssssssssssssssesssssessssee 84
22 7-240n-Chip FLASH 25 Fi 505 25 77 5% FSMC_WDAT3.coocooeseessseenssssssssssssssssssssssssesssssssssssssssssssssssssssssses 84
22 7-250n-Chip FLASH [IZ B 257722 FSMC_ICEG cvvvveevessessssessssessssssssssssssssssssessssessssessssssssssssssssssesssssssssses 85
22 7-260n-Chip FLASH HiHE 25 7755 FSMC_ADDR...ooceooseevessessssssssssessssessssessssessssesssssssssssssesssssssssessssesssseses 86
¢ 7-270n-Chip FLASH Z5FR B ARl 25 25 1775 FSMC_WDAT ...oocvoveessseveessssssssssssssssessssssssssssssssessssssssesssssoseess 86
22 7-280n-Chip FLASH 1525032 27 1755 FSMC_RDAT .c.ooscevosseresmesssssssssssssssssssssssssessssessssssssssssssssssessssssssssses 87
22 7-290n-Chip FLASH 3B ] 25 7775 FSMC_ERAS cocovoseeeessesssssessssessssessssessssessssssssssssssssssessssessssesssseses 87
22 7-300n-Chip FLASH {470 IR A5 25 7755 FSMC_PROT cocovoseereseessssessssssssssssssssssssssssssssssessssssssssssssssssssssssees 87
¢ 7-310n-Chip FLASH TAEMRZSZ175% FSMC_REDY .coovoseeersseeesesssssessssssssssssessssssssssssssssssssssssssssssssssssessssee 88
22 7-320n-Chip FLASH TAEMRAS 257775 FSMC_IDIV covsoveseeesssssssssessssessssessssessssesssssssssssssssssssssssessssesssseses 89
Z2 81 DMA JE R woovseessesssssssssssssssssssssssssssssssssssssssssssssessssessssssssssesssesssossssesessesssssssssessssssssesssssssssssssssssssesssees 100
TE 82 DMA BTEIEHNZE ooerrseeeeeeeessssosssssessssssssssessesssssssssesseesssseessessesessssesssssssessssesssessessssssessssssssssssssssssesssssssssessesesss 103
72 8-3 DMA #5127 17 2% DMA_CTRL coovseeeseeessessssssessssssssssssssssssessssessssessssesssssssssessssssssessssessssessssessssesssses 105
22 8-4 DMA FHHT(H HE ZF 1755 DMALIE coooteooseesseessessssessssssssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 105
22 8-5 DMA FHH T ZE 1725 DMALIF coooeosseesseesssssssessssssssssssssssssssssssssssssssssssssssessssessssssssssssssssssssssssssssss 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
22 8-8 DMA (B VR ZT 17 5% DMA_CTMSX eovoseesscessssessssesssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 109
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3¢ 8-9 DMA J5THBHE 2 7755 DMA_ SADRKX covoseevssesessssesssssssssssssssssssssssessssessssessssssssssssssssssessssessssessssessssesssses 110
2 8-10 DMA H [ HIHE 271775 DMA_DADRK cooocceeeeeesseeeenssssssesssssssssssssssssssesssssssssssssssssssssssssssssssssesssssssessssssssess 111
B I W € 3 (03 s 2 [ = 113
32 9-2 GPIO FIKT /DMA B 25 77 BB ZE o orrrssesmssssesssssssssssssssssssssssessssessssesssssssssessssssssessssessssessssesssseassses 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 cooeeeeeeeeesssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssss 120
22 9-12 GPIO INAEE FH wooveresesessessssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssesssssssssessssesssesssssssssssssssssssssssees 120
22 9-13 GPIOX L BENEIE 27 1778 GPIOX_F7654 coovvvrreeeessssssscssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssss 121
2% 9-14 GPIOX I BRI ZFLERT GPIOX_FBAOGS.....ooooeeesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 121
22 9-15 GPIOX IHHEVETE Z5 1725 GPIOX_FFEDC coovevossessssessssessssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 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 oovseevsssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 125
22 9-19 GPIOX AN B 251722 EXTIR_CR L eoroseessseessssessssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 126
2 9-20 GPIOX A AT s 25 A7 EXTIX_IF coovoseoeesssssesssssessssssssssssssssssssssssessssssssssssssssssssssssssssssessssssssssse 127
22 9-21 GPIO HETTRTE SN coveseeressssssssssssssssssssssssssssesssssssssssssssssssssssessssessssesssssssssessssesssesssssssssssssssssssssssses 128
22 9-22 GPIO # H B S B 1 d 2 25 172 CLKO_SEL eoorsseeeemeeeseseeseesssssssssssssssssssssssesssssssssssssssssssssssssessessssssssss 128
22 9-23 GPIO 131251755 LCKR_PRT woovoeovseesssessssssesssssssssssssssssssssssessssesssssssssssssssssssssssessssessssessssessssssssses 129
£ 9-24 GPIO DMA (53R A EZAEIL EXTILREN wooooeooeeeeeesssesmessessssssssssesesesssssssessessssssssssssessssssssssssesssssesseseesesss 129
22 9225 GPIO JE I TR BN T 22 coeeresserssssssssssssssssssssssssesssssssssssssssssssessssssssssssss oo sssssssssssssssssssssssssssss s 130
T2 9226 GPIO HHH TR TEI SN Z2 crnrvrsnsessssessssessssssssssssssessssssssessssessssessssessssessssesssssssssssssessssessssesssssssssessssesssees 130
22 9227 GPIO W TR TEISN T 22 cvreressesssssssssssssssssssssssssessssessssssssssssssesssssssssssssssssssssssessssesssssssssssssssssssssssssssses 131
ZE 10-1 CRC ZFTFZEHZE ooossoeeeeeesssessessssssssssssssssessssssssessessssesssssssssssessssssssssssssssssssssssssssssssssssessssssssssssssssesssssessens 135
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2% 10-2 CRC ZUAEZTFATAE CRC_DR cotsereecesiesssssssssssssssssssssssssssssssssssssssssssssssesssssssesssssssssssssssssssssssssssssssasssssssssssssssassess 136
2 10-3 CRC T ZFTEAT CRC_CR cotteeeeeeveesessessssessssssesssssssssssssssesssssssessssssssssssssssssssssassssssssssssssssssssssssassesssssssssssssassasssss 136
2 10-4 CRC A IE T BT 1T CRC_INIT cooovueeeeevveeesessssessassssssssssssesssssssesssssassesssssssesssssassssssssssesssssssssssssassassssssssssssasnasssss 137
22 10-5 CRC ZE [ G ZTFATRT CRC_PO Lot sesssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssasssssssssasssssssssssssasssses 138
S B O D) e ey | 139
Z2 11-2 DSP R ST ZFTTEE DSP_SC ooteieeeettssesessssesssssssssssssssesssssssessssssssasssssssesssssassssssssssesssssasssssssassassstssssssssasnasssss 139
ZE 11-3 DSP SN/ COS F ] N\ BTAT-RR werrrressssssmssssssssssssssssssssssssssssssssssssssesssssssesssssssasssssssesssssssssssssssssssssssssssssssasssss 140
Z2 11-4 DSP SIN/COS 1F 5L L5 BL 2T 1T orveesssssssessssssssssssssssesssssssessssssssessssssssesssssssessssssssssssssssessssssssesssssssessssssseess 140
2% 11-5 DSP SIN/COS G5Z L5 TEZTATAT werreersssssmmsssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnees 141
7 11-6 DSP arctan,/module AEFR X Ml A BFLTRT cerrrrmmrssssmmmssssssmsssssssssssssssssssssasssssssssssssssssssssssssesssssssssssssssasssss 141
2% 11-7 DSP arctan/module ARHR Y Hil A\ BT LTAT cemseessssmmmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 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 BRI Bl s SRSt =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 BT FT- 88 werrrerrsrsessssssssmsssssssesssssssmsssssssssssssssnssssssssessssssssssssssnesssss 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 1728 cerversrssmsssssssssssssssmssssssssssssssssssssssssssssssssssssssssassssssnsssssssssssns 163
FE 12-6 FMAC_PARAM FMAG B T fT- i errsmesssssssessssssmssssssssssssssssesssssasssssssssesssssasssssssssessssssssssssassasssssssasssssasasssss 164
22 12-7 FMAC_CR FMAC 25 27 728 oot es st sssssses s ses sttt sss e sss sttt ssess s 165
22 12-8 FMAC_SR FMAC R ZS 2 L2 1o s et sesssesessessses s es sttt ss s ses st sssss s 166
F 12-9 FMAC_WDATA FMAC B A S BT T it cresseressssmsssssssmsssssssmssssssssssssssssssssssasssssssssessssssssssssssessssssssssssssasssss 167
22 12-10 FMAC_RDATA FMAC J5 AT ZE 1E2E oo seesessss e ses st sss s sessesseesssssssssssss e 168
2% 13-1 ADC H] HEBUF R BRI IL IR cosssssseeeeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 171
TE 1352 ADCX AT AT A H1I 2 errterrserssesssesssesssesssess e s s s s s 5555 e e 174
22 13-3 PRI ZE L ADCX_DATO oo sessesses s seesess s s ssssse s 175
22 13-4 TP REBIRZELE L ADCX_DATT oo sesssses st seesss st sssssesssess s 176
FE 13-5 SRATEIIE BT TTRN ADCX_DAT2 ..ooseeeevteseesesssssessssssssssssssssssssssssssssssssssssssssesssssassssssssssesssssssssssssassassssssssssssasnasssss 176
22 13-6 TR REEIRZE L ADCX_DAT3 oo sessssssses s ses et sessss s s ssssse s 177
22 13-7 T REBIE 2L ADCX_DATA oo sessss s es st sss s st ssessssse s 177
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22 13-8 R REBE 27 1775 ADCR_DATS oooroeessessssssssssssssssesssesssesssesssesssesssesssesssssssesssesssesssesssssssesssssssesssens 177
22 13-9 TREEIIE BT T 22 ADCX_DATS .cooroeesesseessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 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 FUH(E SR PEZTATZE ADCKINCHNO ccooseeseeeseeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 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 B 5 TEUB SN corereseersssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssessssesssesssssssssssssssssssesssses 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 FEEUTE ZF 1728 ADCK_CFG eorsieonseessessssssssssssssssssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 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 covseeveeeesseessssessssssssssssssssssssssssssssssessssssssssssssesssssssssssssssssses 194
22 13-34 0 FY4 18 251 25 K5 1E ZF AT 2% ADCKLAMCO weovoeereeeessessssesssssssssssssssssssssssssessssesssssssssssssssssssssssssssses 194
2 13-35 1 R41 25 BT T 27T 7% ADCX_DC T covseeveseeessseesssssssssssssssssssessssssssssssssessssssssessssessssessssessssesssses 195
22 13-36 1 FY4 18 25 25 K5 TE ZF 1T 2% ADCKLAMCT weoveseeeeseeesseessssenssssssssssssssssssssssssessssesssssssssesssssssssssssssssses 195
22 13-37 T AEZF 728 ADCK_IE ooieorsseosseessessssssessessssssssssssssssssssssssssssssssssssssssessssesssssssssessssssssssssssssoses 195
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22 13-38 TR ZF AR ADCX_IF coosevresssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssses 196
T2 13-39 [HIH ZFAFEE 0 ADCX_THO cooeoooseeeeeeessessssssssssssssssssssssssssssssessssessssesssssssssssssssssssesssessssessssessssesssses 197
2 13-40 W5 T REZTFAFRE 0 ADCX_ GENO ooooseeeceeeeessessssssssssssssssssssssssssssssssssssssssssssssssssssssessssessssessssesssses 197
22 13-41 [FHZEFERS 1 ADCX_ TH coooesseeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssesssssssssssssssssssssssessses 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 coreeoessvsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 208
F 14-2 Gl B RS UIKIT TAERE IR cooreeeeesssrsssssssssssssssssssssssssssssssssssssssssssss s ssssssssssssssssssssssssssssssssses 209
F 14-3 i35 CCW/CW SIUBKIH TAERE IR oooeeeeeeeeeseseeseesssssesssssssssssssssssessssssssesssssssssssssssessssssssesssssssessssssseeas 209
2 144 TIMET0 ZFFEFEHIHE S}l eosvressssessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssessssesssssssssssssssssssssesssses 210
T2 145 TIMETT 25 F BEHIHE ZM I cooeeeeeereeessssssssssessssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssesssss 211
T2 14-6 TIMET2 25T BEHIHE SN cooeeeeeseesssssssssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssis 211
2 147 TIMET3 ZFFEFHIHE SM I eserressreessssesssssssssssssssssssssssssssssssssssssessssssssssssssssssessssessssssssssssssssssssesssses 211
T2 14-8 TIMET4 25T BEHIHE SN I cooeeeeeseesssssssssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssis 211
2 149 QEPO Z5 17 FRHIEE AN TIT cosereeveesessseessssssssesssssssessssssssesssssssessssssssesssssossesssssssessssssssssssssssesssssossesssssssessssssserss 212
2 14-10 QEPT ZFAFRRHIHE 1AL coossrressseessssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssessssessssssssssssssssssssssessses 212
2 14-11 QEP2 ZF 17 BEHIHE AL covereeseeeesessessssssssssessssssssssssssssssesssssssssssssssssessssssssssssssssssssssssessssssssesssssssessssssseess 212
2 14-12 QEP2 ZF 17 BEHIHE AL coveveeseeeesessessssssssssesssssssssssssssssssesssssssessssssssessssssssssssssssssssssssessssssssesssssssessssssssess 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
¢ 14-16 Timer0 1HiE 0 HHAHFRZT AT UTIMERO_CMPO ..ooovoeeerrseenessseneesssssessssssssssssssssssssssssessssssssseee 216
2 14-17 Timer0 B8 1 FAE T2 1758 UTIMERO_CMP L .ooooseoeeeeeeeeesssesssssssssssssssssssssssssssssessssesssnes 217
¢ 14-18 Timer0 AP AT 27 1758 UTIMERO_EV T uoonoeeeeseoessssesssssssssssssssssssssssssssssssssessssessssessssesssses 217
22 14-19 Timer0 JE I 277725 UTIMERO_FLT coooovvcoeveesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssses 218
¢ 14-20 Timer0 F1HiH AEZF 17 2E UTIMERO_IE c.oooeoooseeessssesssssssssessssessssessssssssssssssssssessssessssessssessssesssses 219
22 14-21 Timer0 R ZFAFRE UTIMERO_IF oouueceeeeeesscsssssssessssssssssssssssssssssssssssssssssssssssssssasssssssssssssnnnees 219
22 14-22 Timerl Bl B 27 7788 UTIMERL_CEG covvoovvcssevcsssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssses 220
22 14-23 Timer1 [ JFRZF 1758 UTIMERL_TH ooocoooeoesesesssessssssssssssssesssssssssesssssssssesssssssssssssessssessssessssesssses 223
¢ 14-24 Timer1 1 EUZ 1758 UTIMERL_CNT cooooeeoooeevesseessssssssssssssessssessssesssssssssessssesssessssessssessssessssesssses 223

l(’ ©2020 MEBUHERSALINATAT MU SR LV il



LKS32MC45x User Manual

2 14-25 Timer1 i35 0 H A ZEZ 1755 UTIMERI_CMPO ..oooooeoeseeesssesssssssssssssssssssssssssssssssssssssssssssens 223
22 14-26 Timer1 #8381 HASHZE 2 1752 UTIMERI_CMPL.coooosoesessessensesssssssssssssssssssssssssssssssssssons 224
22 14-27 Timer1 AN 271725 UTIMERT_EVT coorooeseesesssessssssssssssssssssssssssssssssssssssssssssssssons 224
2 14-28 Timer1 JEPE I ZF 1728 UTIMERL_FLT coocovoeeeseeesssssssssssssssssssssssssssssssssssssssesssssssssssesssssssessses 225
7€ 14-29 Timerl F M {H AEZFATERE UTIMERIL_IE . eceeeesssessssss st sssssssssssssssssssssssssssssssssssssssassssssssssssassssens 226
% 14-30 Timerl AT 27728 UTIMERI_IF oo esecessesssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssesssss 226
2 14-31 Timer2 & 257725 UTIMERZ_CEG cocoooeorocersssesssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssses 227
22 14-32 Timer2 | IR 2F 7725 UTIMERZ_TH wooocooooosersessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 230
22 14-33 Timer2 H AU 2F 1725 UTIMERZ_CNT ocoovorsesseessessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssoes 230
2 14-34 Timer2 FiE 0 LT (722 UTIMERZ_CMPO ..oooooeoeseeeeeressssssssssssssssssssssssssssssssssssssssssses 230
22 14-35 Timer2 838 1 H A A2 1752 UTIMERZ_CMPL.coooooseeseesessessesssssssssssssssssssssssssssssssssssons 231
22 14-36 Timer2 M S I 271725 UTIMERZ_EVT cooooossceescessesssssssesssosssssssssssssssssssssssosssssssssssoes 232
22 14-37 Timer2 JEP 271728 UTIMERZ_FLT cooovoceeseessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 232
22 14-38 Timer2 FIHH{fEZF 1728 UTIMERZ_IE comcorscosseessessesssssssssssssssssssssssssssssssssssssssssssssssssssssssons 233
22 14-39 Timer2 FHIFE 271728 UTIMERZ_IF cooooooseooseessessesssssssesssssssssssssssssssssssssssssssssssssssssssssssoes 234
22 14-40 Timer3 & 25 7725 UTIMERB_CEG cocooveorocersesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 234
22 14-41 Timer3 | IR 2F 1725 UTIMERB_TH wooocoooessessessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssoes 237
22 14-42 Timer3 A2 725 UTIMERB_CNT ocooseossesscesseessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssoes 237
2 14-43 Timer3 FiE 0 AT 1722 UTIMERB_CMPO ..oooooeoeoeeesesessssssssssssssssssssssssssssssssssssssssssses 238
22 14-44 Timer3 38 1 HAHZE 2 1722 UTIMERB_CMPL.coocooseesessessesssesssssssssssssssssssssssssssssssssssons 238
22 14-45 Timer3 AN I 271725 UTIMERB_EVT cooooessceesessessssssssssssssssssssssssssssssssssssssssssssssoes 239
22 14-46 Timer3 JEJ S 277728 UTIMERSB_FLT cooovoeeescessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssessses 240
22 14-47 Timer3 FHH{EEZF 1728 UTIMERS_IE eomeorscosscessessesssssssssssssssssssssssssssssssssssssssssssssssssssssssons 240
22 14-48 Timer3 R ZFAFRE UTIMERS_IF ooucceeeesesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnees 241
22 14-49 Timer4 B 257725 UTIMERA_CFG cooovevoerseesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 241
22 14-50 Timer4 | IR 2F 1725 UTIMERA_TH wooooooseosessessessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssoes 244
22 14-51 Timer4 A2 725 UTIMERA_CNT ocoooeosessessessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssoes 244
2 14-52 Timer4 J3E 0 AR A2 1722 UTIMERA_CMPO ..oooooeoeeeeeeeeesseesssssssesssssssssssssssssssssssessssssses 245
22 14-53 Timer4 38 1 HATHZEZ 1722 UTIMERA_CMPL.coocooseesessessessesssesssssssssssssssssssssssssssosssons 245
22 14-54 Timer4 HN IR 21725 UTIMERA_EVT cooooeeseesesssesssesssesssosssssssssssssssssssssssosssssssssssoes 246
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2 14-55Timer4 JEPE 1271728 UTIMERA_FLT .oooooooveosssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssos 246
2 14-56 Timer4 FIHT{f FEZF172E UTIMERA _IE . mocomoeoeoeeoseesseesssssssesssesssssssssssesssssssesssssssssssesssssssessses 247
2 14-57 Timer4 FHTHEEZF 1728 UTIMERA _IF cooooocoecoeessesssesssssssssssesssssssssssssssssssssssssssssssesssesssessses 248
22 14-58 QEPO T E 27 1755 QEPO_CFEG eovoevvosvesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 248
22 14-59 QEPO HHU| IBRZF72E QEPO_TH coooooeecoeeeeseesssesssesssssssssssssssssssesssesssesssesssssssssssesssssssesssesssessses 249
22 14-60 QEPO HHUE Z5 1L QEPO_CNT wovoeeseeeeeeesssrsssesssesssssssesssssssssssesssssssssssesssesssesssssssssssesssesssessses 250
22 14-61 QEPO 1T (I AEZT 1728 QEPO_LE wovoceeseveoeresssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssses 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 QEPL H AU TBRZF 72 QEPL_TH cooorseceeeeesosessesssssssssssssssssssssssesssssssssssssssssssssssssssssssessssssssssses 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 HHUE Z1FHE QEPZ_CNT woooserseoeseseessssssesssssssssssssssssssssssesssssssssssesssssssesssssssssssessssssssssses 255
2 14-71 QEP2 M1 BEZF 1758 QEPZ_IE cooooooeeceeeeessssssssssssssssssssssssssssessssessssssssssssssesssessssessssessssessssesssses 256
2 14-72 QEP2 AT AR ZF (7S QEPZ_IF cooeoooeecoeeeessssssssssssssssssssssssssssessssesssssssssesssssssssssssessssessssessssesssses 256
2 14-73 QEP3 TilE 27 1755 QEP3_CFG eovoevvsereessesssssssssssesssssssssssssssssssesssesssssssssssssssssssssssessssssssssssssssssses 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 AT AR 2 1758 QEP3_IF coeocoeeceeeeesssssssssssssssssssssssesssssssssesssssssssesssssssssssssessssessssessssesssses 259
22 15-THALL BB AF R HIIE T3 TI covvreesrsssssssessssssensesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 262
22 15-2 HALL BRI 251755 HALLX_CFG ovoeoeoeecosesessesssesssssssesssssssssssssssssssssssesssssssssssesssssssesssesssessses 262
% 15-3 HALL J5iJ1(Z 251758 HALLX_INFO cocooroeeeeseeesssssssssssssssssssesssssssssesssssssssesssssssssssssessssessssessssesssses 264
¢ 15-4 HALL 55 BB 271728 HALLX WIDTH coosooecsereeseseessssssssesssssssssesssssssssesssssssssssssessssessssessssesssses 264
2 15-5 HALL #4028 | BRAE BT AFEE HALLX_TH eeeeeeeteseeeesvssesssssssssssssssssssssssessssssssssssssssssssssssssssassssssss 265
32 15-6 HALL F1 50251755 HALLX_CNT coeoroeeeseeessssessssssssssssssssssssssssessssessssesssssssssessssssssessssessssessssessssesssses 265
FZ 161 MCPWM FAIL [Z-5- 431 covrresssessssessssesssssssssessssssssssssssssssessssessssessssesssssssssessssssssessssessssessssessssesssses 269
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Z 16-2 MCPWM [ Z0 28 B E S T HT DL ZE cerrereersresssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssasssss 278
2 16-3 MCPWM B BT FE AT I TR orerreresrssiesssssasssssssssesssssssssssssssssssssssssssssssasssssssesssssasssssssssssssssssssssssssssesssssssssssssassassass 279
32 16-4 57 MCPWM_PRT {3 I ZF 1728 coorreessssesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssee 280
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CW: Clock wise, JIfifs4t
CCW: Counter clock wise, s[4}

Option bytes: &I, R{FAF Flash 1§ MCU il & 1y
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2 RGN

21 fEiR

LKS32MC45x 2% MCU J2& X L ALBK S & 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 {si. Cortex-M4F A%

o 8jHiE DMA

o 6uA {IRIIFEMRARAI

o -40~105°C T Vg TAEIR L]

o 2.3V~3.6V HLRJER{LH, WEBEEMAL LR LDO, AR5 SRS SV ik
o #4510 Hegx 5V HT

o HIRUEF ALK IFRES

221

o 256kB Flash, #4257 1hEE

o 40kB RAM

222 e

o NE 12MHz i=# i RC I 5h, A FEVEFEIR 1%
o N 32kHz fEhfoh, HHRIIFERIEH]

o AP PLL W2tk 192MHz

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

l(’ ©2020 MEBUHERSALINATAT MU SR LV 3
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o 3 16 {7 Timer , 2 & 32 {7 Timer, ZFHHHERAUTNTT PWM
o 2 /FIMLERIL A PWM b, & 308 4 %0 /8 i PWM Hath, Sz a0 X
o 2% Hall 55L& M, SR, L4t
o REMFMSZAA T R A T

224 MR

o  HEJK 3 i 14bit SAR ADC, 2Msps SRIEAFLHLACR, 4 ADC A 16 ME5iiiE, Hib
{5 WEE R G S 5 EE R H HECE .

o Bk 6 % OPA, WIKE NS PGA 1

o N6 B

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

o NE 1 HRIFE LDO MTHLYE Il it

o EEAEEE. RS RC R

l(’ ©2020 MEBUHERSALINATAT MU SR LV 4
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23 RGHEE

STORAGE

ANALOG INTERFACE

SERIAL INTERFACE

CLOCK MANAGEMENT

POWER MANAGEMENT

TIMER & TRIGGER

K 2-1 LKS32MC45x RSHE K
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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]

th T RAM ({3 B 2 T FLASH, J4FF . FLASH %4 D18 CRAM 7 [a] AT EASUR ¥ 1)
USRI AT LT Data RAM 3R B/ MERT, ATLL4 SRAM JTI{E CRAM, JATF(4%
AT (OB B

i 7t SYS_REMAP %5 {7 &x ML nl LABC & 4 Frdbdik =5 (7], & 2 T SRAM ik 4 2
Gt

0x0000_0000~0x1FFF_FFFF LAk Code RAM =5[H], LAMEFEIIZE] RAM A f T 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 MEBUHERSALINATAT MU SR LV
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3.1 CODE B

HohkZ3[B])YE R : 0x0000_0000~0x1FFF_FFFF, @i RISC CPU 1 1/D Bus [ 1151,

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 B 4 16MB
0x01FF_FFFF xt-fflas S YN E
0x0200_0000

— il
0xOFFF_FFFF PRH
0x1000_4000
1000, CRAM B 24KB

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

{H/Z On-chip Flash A1 Ext-Flash fUke 5 8L AN, Aihe S Bk EARE b e A = 1

BeSITT5

CRAM i K52 Hr 24kBo S BOABCA CRAM, 2B 75 7 dx SYS_REMAP SR DIttt 7 i) e
5T, K SRAM £ CRAM it filo FERNESCAET, 7 2 CRAM Hfi T YRR 2URF IRt , 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( B2 156 RW/Z1 B BRI L LIS 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 MEBUHERSALINATAT MU SR LV
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3.2 RAM B

ok 22 [A)VERE . 0x2000_0000~0x3FFF_FFFF, it RISC CPU 1) S Bus H [1i/5A].

SRAM 143747 4 $h,
¢ 3-2 SRAM HYA/INVHIHTIE
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 Bt

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

l(’ ©2020 HIASUEESELSHTA U ARG AT B 8
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3.4  H#uhtZ3jH 0 (SYS_REMAP=0)

CORTEX-M4F

I-BUS

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 AU, 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

Eyit] AN PR GR: LR ZE Ak TAER /3 A ZX AR/
CODE FLASH 0x0000_0000 | 0x0003_FFFF ] i 2/ 70 256kB
EXT-FLASH | 0x0100_0000 | 0x01FF_FFFF ] 2/ 70 16MB
SRAMO 0x2000_0000 | 0x2000_3FFF ] Eh 2/ 70 16kB
SRAM1 0x2000_4000 | 0x2000_5FFF ] Eh 2/ 70 8kB
SRAM?2 0x2000_6000 | 0x2000_7FFF ] Eh 2/ 70 8kB
RAM SRAM3 0x2000_8000 | 0x2000_9FFF ] Eh 2/ 70 8kB
fRBY 0x2000_A000 | Ox21FF_FFFF
Bit band alias | 0x2200_0000 | O0x23FF_FFFF 32MB
fRBY 0x2400_0000 | Ox3FFF_FFFF
s 0x4000_0000 | 0x4000_03FF 1kB
s 0x4000_0400 | 0x4000_07FF 1kB
s 0x4000_0800 | 0x4000_0BFF 1kB
1E4 0x4000_0C00 | 0x4000_OFFF 1kB
1#E4 0x4001_0000 | 0x4001_03FF 1kB
PERIP 1#E4 0x4001_0400 | 0x4001_07FF 1kB
1E4 0x4001_0800 | 0x4001_0BFF 1kB
1E4 0x4001_0C00 | 0x4001_OFFF 1kB
12C0 0x4001_1000 | 0x4001_13FF SR 142 [0] /4 2 AL [0] 1kB
12C1 0x4001_1400 | 0x4001_17FF | AMYI ML) /402 60[1] 1kB
HALLO 0x4001_1800 | 0x4001_1BFF | AMYI T [2] /4 (7[2] 1kB
HALL1 0x4001_1C00 | 0x4001_1FFF | AMYI T [3]/4E (7 [3] 1kB
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always
on

UARTO 0x4001_2000 | 0x4001_23FF SR I i [4] /32 A 4] 1kB
UART1 0x4001_2400 | 0x4001_27FF SR ISR [5] /4 2 AL 5] 1kB
UART2 0x4001_2800 | 0x4001_2BFF | ANz [6]/4E ([6] 1kB
75 0x4001_2C00 | 0x4001_2FFF 1kB
CMP 0x4001_3000 | 0x4001_33FF | AME[1HzATH[8] /4K (i [8] 1kB
MCPWMO | 0x4001_3400 | 0x4001_37FF | AM&IJ#I40[9] /4K & Ar[9] 1kB
MCPWM1 | 0x4001_3800 | O0x4001_3BFF | AM&[ 1#si4h[10]/% 5 £7[10] 1kB
75 0x4001_3C00 | 0x4001_3FFF 1kB
TIMERO 0x4001_4000 | 0x4001_40FF | AM&E[ 4 #h[12]/8E (r[12] 256B
TIMER1 0x4001_4100 | 0x4001_41FF | AM&E[ 45 #h[13]/82 (7[13] 256B
TIMER2 0x4001_4200 | 0x4001_42FF | AM&E[ 45 #h[14]/82 (7[14] 256B
TIMER3 0x4001_4300 | 0x4001_43FF | AM&[ JixATap[15]/842 ([15] 256B
TIMER4 0x4001_4400 | 0x4001_44FF | AME[JixATap[16]/842 (0[16] 256B
QEPO 0x4001_4500 | 0x4001_45FF | AM&[ JixAEp[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 | #M&[ J#xH#h[20]/%Z (2[20] 256B
{75 0x4001_4900 | 0x4001_63FF
GPIO 0x4001_6400 | 0x4001_67FF | #M&[ ¥ #h[22]/8 2 (r[22] 1kB
CRC 0x4001_6800 | 0x4001_6BFF | #MA&| J#xHf#h[23]/# 2 (7[23] 1kB
CORDIC 0x4001_6C00 | 0x4001_6FFF | AM&E[ J#5Hf#h[24]/8 2 (7[24] 1kB
FMAC 0x4001_7000 | 0x4001_77FF | AM&E[ 145 #h[25]/8 2 (7[25] 2kB
ADCO 0x4001_7800 | 0x4001_7BFF ACLK /% (v [26] 1kB
ADC1 0x4001_7C00 | 0x4001_7FFF ACLK/# & (v [27] 1kB
ADC2 0x4001_8000 | 0x4001_83FF ACLK/#5 {7[28] 1kB
fRBY 0x4001_8400 | 0x4001_87FF 1kB
CAN 0x4001_8800 | 0x4001_8BFF ] e/ BB AL [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 ] i\ 2k /T 1kB
FLSCR 0x4001_A000 | 0x4001_A3FF A A2k /T 1kB
-84 0x4001_A400 | 0x4001_A7FF 1kB
SPIO 0x4001_A800 | 0x4001_ABFF | AN I 4H[30]/4kE f7[30] 1kB
SPI1 0x4001_ACO0 | O0x4001_AFFF | AM&[ 58 [31]/ 82 (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 MEBUHERSALINATAT MU SR LV
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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 ff{F Data RAM,

RAM #t 32KkB,

P~0J8WIL

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

aav
0ldo9

T/011vH

2 3-5 REMAP=1 i} 24kt 25 (5] i

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 /B 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 ] Eh 2/ 70 8kB
s 0x2000_A000 | O0x21FF_FFFF
Bit band alias | 0x2200_0000 | O0x23FF_FFFF 32MB
fRBH 0x2400_0000 | Ox3FFF_FFFF
PERIP 5 REMAP=0 H 7]

l(’ ©2020 MEBUHERSALINATAT MU SR LV
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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) =
3 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

Eyit] AN PR GR: LR ZE Ak TAER /3 A ZX AR/
CODE FLASH 0x0000_0000 | 0x0003_FFFF ] s\ 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 ] s 2/ 70 8kB
RAM SRAM3 0x1000_8000 | 0x1000_9FFF ] Eh 2/ 70 8kB
fRBY 0x2000_A000 | Ox21FF_FFFF
Bit band alias | 0x2200_0000 | O0x23FF_FFFF 32MB
fRBY 0x2400_0000 | Ox3FFF_FFFF
PERIP 5 REMAP=0 B fH][A]

l(’ ©2020 MEBUHERSALINATAT MU SR LV
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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

/%] 3-6 142 ) (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

Eyit] AN PR GR: LR ZE Ak TAER /3 A ZX AR/
CODE FLASH 0x0000_0000 | 0x0003_FFFF ] s\ 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 ] s 2/ 70 8kB
SRAM?2 0x1000_6000 | 0x1000_7FFF ] s 2/ 70 8kB
RAM SRAM3 0x1000_8000 | 0x1000_9FFF ] Eh 2/ 70 8kB
fRBY 0x2000_A000 | Ox21FF_FFFF
Bit band alias | 0x2200_0000 | O0x23FF_FFFF 32MB
fRBY 0x2400_0000 | Ox3FFF_FFFF
PERIP 5 REMAP=0 B fH][A]

l(’ ©2020 MEBUHERSALINATAT MU SR LV
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4 i

RENETErERE AT CPU AR, Hrhirsf Ak Amt, A CPU BHEERFIT, %R

DLICBE PR BE A TR 55 PR

FRARZHI LSS, LKS32MC45x RAE R AT 38 A (b i & rhibfr ) it 5e 2 SCFF 8bit
4t 256 ML IEZ(0~255) FI AR e Rt . TS CSBUEIBOS R e 20, TR RS
I, 0 A= SES0 NMI FR I oA/ R R8T, X i SRAM A4 = F, 2 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(HJEHLEE) | 0x000000DO

l(’ ©2020 MEBUHERSALINATAT MU SR LV
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17 TIMERO 0x00000084 37 FMAC 0x000000D4
18 TIMER1 0x00000088 38 SwW 0x000000D8
19 TIMER2 0x0000008C

l(’ ©2020 MEBUHERSALINATAT MU SR LV
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5 DB
5.1 fik
B £ 6 LU f8:
> S 3 14BIT SAR ADC, THES 2MHz, 43/ ADC % 16 (5T, FLIESHGS

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
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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

1 5-1 bl AL i T REHE
511 HEEHERS

FJRE I AR Sty LDO12 ik, IR NIARER (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 FHUR ESHTR, FEAIRPHILE, (L LDO it Hi FE AT B b S
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LKS32MC45x User Manual

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 #5533V HIAHIURSE PRI, WMRT I RBP4 () (& LA
MCU. W HE i o B ] i3 75 /7 ¢ PVDSEL[1:0]350 % 0 AN A A HEU o PVD A5k [ i 332 PDT_PD=1
KMo RAERERIF, RGOU=EXIERRRE, R i 2,

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

512 W#HERSE

B4 245G HE N EB 32kHz RC B 4h. P35 12MHz RC B 4f. PLL HEESZH Ak .

32kHz RC i LSI SEZHF REEWRYE [ AR LA S A5 583 . 12MHz RC B gim] {2
MCU R #pffi i, MCU i r] LA PLL I, PLL s rl#244E 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 #iil i 33 E RCHPD="0FTH (BRIMTIF, 5 1 5CH]) , RCHPphA % BGP HE Tt f
PR AR F AN R, AT RC B4 25505 BGP #55k (BGPPD="0") o {5 /1 L HEAYER
PARASS, 12MHz RC B #71 BGP fBARZ PRV 32kHz RC HFFHIRZITIH, ANRESCH] .

PLL %} 12MHz RC MR/ 7547, 5 MCU. ADC SEREHb At o =it 1) TAEN#h MCU ] PWM
R B = B 192MHz, ADC A &4l 32MHz, i3 %5 174 ADCCLKSEL[1:0]7] i E AK[A]
f] ADC ARSI

PLL it 3% & PLLPDN="U$TJF (BRINKM], 8 19T7F) , JF/H PLL R T, AIFEFRT 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 [¥Ji5i A i, SYS AFE_REGA A5dUl i B a7 {ff¢s A

513  EWEREER

FEYEYR HL % (BGP REF: Bandgap reference) ) ADC. DAC. RC 4. PLL. /@& ikas. mB
K HEAE AT FLASH $RALEE R AT, i B — B by, #R5E 2T /5 BGP B
H

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

SR AR D4 A E
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514  ADC &k

WE%H 13 3,
515 BEICKEHS

LR 6 B A B E B (rail-to-rail) I2RT8ORAR, WERBHM, SMB5 BT R —
NFEFH Ro 2{F 5. ST HFH Ra:Ra AYRHAE AT %5 /74 RES_OPAX[1:013¢ &, LASEIUARIATHCK
fH A

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

Ry
Inside
chip
R, R, VOP
VIP D—ANN—T— i
Co
VIN C—AAN—— -
Ry Re VON
MUX
Rg H
other analog
channel signal __|
4 5-2 R GRHENE

PR Ro J& Fr AMTRCEL R FEREL,  FHAELM IS, ARG BN Re/(R1+Ro)

X MOS E HIFHERCRIEA M, T MOS MEXRM LESHEINES AT VIgH
PRAEE, D9/ MRS R 5 TR T, > 20kQ B /MR L RH -

X T LR AER A, % 100~2KQ RYSNERFERH. Co AMF S 8B FEZS, A1 Ro I —Bir
RC JEP Ll Ro AYFAAPHE AR Ro*Co AUTEHLF RN AE » WIR(R 5 EMR A0 VAT LS 8
FTH BRI IS (BRARAIRRAE) , W) Co AT LAAIT

OPA0/1/2 AliijcHi% # OPAOUTO_EN<1:0>6 4% 3 e A A — B4 1y 3 ot BUFFER i%
28 P3.11 EFHIHEATIILRIR i, OPA3/4/5 Wjljti% B OPAOUT1 EN<1:0> 64544 3 Bk s iy
5 ST BUFFER 3% P4.6 EPMILIHEAFIILERIN I (K736 R I datasheet 5 A
1) . [ BUFFER {575, {EIEH0ER TARRIE R Uy DU — Bs e 5 5 k.

OPAOUTO_EN<1:0>[115t B 1 SYS_AFE_REG2 AefLlfil & 2 (728 2

OPAOUT1_EN<1:0>#35i B il SYS_AFE_REG2 KDl & 25728 2
SR ERAERUVIRAEN, BORER R S KA vl 1% 5 OPAXPDN=1 (x=0,1,2,3,4,5)
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19, FFRCRAR < 1T, 755 58T S BGP A,
OPAxPDN (#3508 i, SYS_AFE_REGY il 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,

EL AR 1E SO A A\ (9155 KRR i i 7 (7 4% CMPx_SELP[2:0]F] CMPx_SELN[1:0]#F/ 15
B (x=0/1/2/3/4/5, RFELEER 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 L3 U A\ U A5 518y HALLX MID 2 J5 42> 5, 7 W JF 5 &AL T W iR 4. 24
CMPx_IP1/ CMPx_IP2/ CMPx_IP3 %/l (1) 2 HALL (% 5-H}, ilid HALL (%55 HALLx_MID {55
BEATHERS, 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 AUl B Zi {74 4

CMPx_SELN<1:0>fi5iHH i, SYS AFE REG4 A54DI i B 35 (F-¢% 4 fi1 SYS_AFE REGS ASHDI B (%
5
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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 #5314 E 2% ADC %7
TMPPDN (15t I, SYS_AFE_REGA Fifl il B 25 f7 e A

T £ A TR Y SR A0 T B -

Temp Sensor

115
95

75

55

(C)

y =-0.1398x + 342.57
35

==
1ITIL /X

N=|

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 W) ADCE, Y SO0 AR B AT AL AT o R, 21
I EESRICEAG R A Fdr, T3] ADC{HJS, K ADC fEMEN X AAA L
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y=-0.1398x+342.57
SRS Y ELRP A LG R )L

NAFHEPIAREL, a=-0.1398,b=342.57, XT AR, b REWIEZAFERT. )
B AR EARE, REENUE R AT M A 248 b 5 flash 1Y info [X, Huhit>h 0x00000944. ffif
i, 28 b REUNIGIAR —fL (G 10) fFA info [X, /NEUSUR S AT IRAF o

R [ PR, B a 22 flashinfo [, Hihk Y 0x00000940, (EAKRT, ¥ a RKL
INEUEATE AL (T 10000) 77 info X

SRR, M flash info L 7 HhEi a/b R, FIFHSHIREIN ADC U124 F iR
fEREREAA AT, HIATHH RS IR, SO G . R, FERRR a/b fef
NIRRT a RECUIREL 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 RJiHid i & 77 /7 & DACO_OUTEN=1, °Kf DAC #ijiliix % P3.4 i, DACL nl il i e w7
#r DAC1_OUTEN=1, ¥ DAC #iihiix % P47 5, w4Kzh>5kQ A G EHLAT S0pF (1 fazdc il
7o HILRERHY R, ASRER A TE T o

DAC fi K %0 1MHz.

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

DAC [ N\ KU TS 22517244 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 Tis B o 45— H4155 5 (LSB) BT L MY BUUAS 5 AR Ayl

=, % SYS_AFE_DAC [

HUF(E Din, B S HT R DAC it BE 5 5 h 20 L « Din.

4096
AR, DAC AR 22 , kI m 2 , DAC 1 4 i iR Atk « DAC i (G A5 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 000000860, 4 3V FEfK a 2%, Hihk 0x00000868, 4 3V HFEH b %,

Hokk 0x00000864, A 1.2V &=H2E1 a 2%k, ikl 0x0000086C, 4 1.2V HFR[H] b 244,
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DAC1:
Motk 0x00000870, & 3V AE[] a 2%, Hutl 0x00000878, & 3V &AL b 2%,
Hohk 0x00000874, & 1.2V =421 a 2%k, H#ihl 0x0000087C, 4 1.2V HFR[H) 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 {358 il SYS_AFE_REGA Rl 5 23 /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-#r TR BH 77 (7-a (Res) b7 &SI E N 0 GBS R B SHEE LA
0) o HAMZ AN Him A T8 T E

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

R k% 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 A E 27748 9
SYS_AFE_REGA 0x38 A E 77 788 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 FHai {748
SYS_AFE_DAC0_AMC 0x64 DACO 42575 1F 25 {7 28
SYS_AFE_DAC0_DC 0x68 DACO E{yifi B 7 (7o
SYS_AFE_DAC1 0x70 DACL ¥ F i i f7oe
SYS_AFE_DAC1_AMC 0x74 DAC1 #9257 1F 25 {7 28
SYS_AFE_DAC1_DC 0x78 DAC1 Byl B 7 (7ar
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52.2  SYS AFE_INFO ;HF A s E5 G
Hohk: 0x4001_9804
A EARYE wafer BRANA]

% 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 JiRXZHFHR

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 RW 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

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

OREE, 20N 0
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[2:0]

RES_OPAO

E B0 St R
000: 20k:10k
001: 40k:10k
010: 80k:10k
011:160k:10k
100: 320k:10k
101: 320k:5k

5.2.5

Hihk: 0x4001_9814

EAME: 0x0

15 14

13 12

SYS_AFE_REG1 A&#INR B &A1

% 5-5 WHUIC'E 27 /7 4% 1 SYS_AFE_REG1

11 10 9 8 7 6 5 4 3 2 1 0

XDIV XCSEL Res. RES_OPAS Res. RES_OPA4

RW RW RW RW RW RW

0 0 0 0 0 0

(ALY
[31:16]

(Y

5]
KA

[15:11]

Reserved

REE, 0N 0

[10]

XDIV

SRR L 2
0:{i FH 12MHz SN ik
14l 24MHz SMNEBE A, [R5 304 SYS_AFE_REG4.XTRSEL[0] &/ 1

XCSEL

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

Reserved

PREE, 0N 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, W 0

[2:0]

RES_OPA4

a4 FUst R
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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
2 5-6 R B 25472 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 Z 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
& (LR Bt
[31:16] S
LDO i 1% 10 {ifE
[15] | LDOOUT.EN | 1:fifE
0: 5K 4]
[14] Reserved | fRFH, WJ5N 0
[13] Reserved | fRFH, WJ5N 0
i I 1R A\ FEIEA1 % ADC REF
[12] REF2VDD | 1: {iJf]#aRa A HiJiAT >4 ADC REF;
0: fi HIERIA A BB REF 108 ADC HEfE
[11] Reserved | fREH, WY 0
[10] Reserved | fREH, W4 0
FhcaR 0~5 Lhio ik
[9] IT_CMP 0: b 4% # & 150ns
1:Fb i & 600ns
i RE FL AR b L8
[8] CMP_FT 1:AE IT_CMP S8Rk O BRI, HRE LA Lo /N T 30ns
0: Al RE
(7] Reserved | fREH, W4 0
[6] Reserved | fREH, W4 0
[5:4] | OPAOUT1_EN | {ifE OPAx(x=3,4,5)fi Hi{F5-1% % 10 [

l(’ ©2020 HIASUEESELSHTA U ARG AT B 27




LKS32MC45x User Manual

00: A4

014y OPA3 {Z5%] 10 [] 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

fHifiE OPAx(x=0,1,2) {5 51% % 10 [
00: A4

01:4yH OPAO {F5-%( 10 [ P3.11
10:41 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 g g g $ g g
~ ~ ~ ~ 8 ~ ~ o~ ~ ~ o~
g
Rw | Rw | RwW | 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 TREH, WIICN 0
[12] Reserved TREH, WIICN 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 TREd, AH 0
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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 BUNC E 7 A7 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 3 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
(DA HLATR 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 (¥ FH(H
[11:10] Reserved | fREH, W4 0
[9] Reserved | fREH, W4 0
[8] Reserved | fREH, W4 0
s A EC I FEL 5 L BEL A0
[7:6] XTRSEL XTRSEL<1>=1: N 3 FH B 1
XTRSEL<0>=1: P ¥z I BH Ja/N—1i
DAC1 ¥t 3] 10 fiifE
[5] DAC1_OUTEN | 1: fdifig DAC1 i+ %] 10 P4.7
0: it
DACO %31 10 fiifE
[4] DACO_OUTEN | 1: fdifig DACO %4 %] 10 P3.4
0: it
(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 ' 27 748 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, Rzt k4t VOP, ULz 21l
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 HIASUEESELSHTA U ARG AT B 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

Fofeas 5 (55 T
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
5 5-10 MBI B 274724 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
FHRS 4 7 LI
[14:12] | CMP4 SELP Bedi 4 (5 ILRIER
000: CMP4_IPO
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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
(DA BLAATR Wi ]
[31:16] A H
ADC fififE
[15] ADCPDN 0: 5
1: fifE
[14] Reserved TREd, ATH 0
CMPS5 {ifiE
[13] CMP5PDN 0: K
1: {fiRE
CMP4 fdifE
[12] CMP4PDN 0: 5K
1: {fiRE
CMP3 {ifE
[11] CMP3PDN 0: K
1: {fifE
CMP2 fdifE
[10] CMP2PDN 0: K
1: {fiRE
CMP1 {5
[9] CMP1PDN 0: K
1: {fiRE
CMPO {§ifiE
[8] CMPOPDN 0: K
1: {fiRE
[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 2 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 VREC IR FELIE (T B
(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: X
1: ffife
RCH iG55
[1] RCHPD 0: 5
1: &M
BGP Lk (55
[0] BGPPD 0: )5
1: K

2R SYS_CLK_CFG j%&+4% PLL [, ] PLLPDN 24 RE {4411, #¢FiCE PLLPDN G PLL G
o 4] PLL 75 % PLLPDN=0, H. SYS_CLK_CFG /Ni%f% PLL 1ALt =B, XA S8 - #B 0006 A2
[F]EEANER SYS_CLK_CFG 4% HRC I, Il RCHPD 2 # i (42 il i1, ) E#E0 & RCHPD K4 RCH
o.M PLL 754 RCHPD=1, HUEHHEAfRHR. WSt £l PLL B4, H HRC 2h PLL &
ZZINf, U RCH @4k i 445 %019 . F T RCH M1 PLL &4t BGP, LA BGPPD o @ afifF#=il 1), 7&
AR T RCH 8 PLL I, % E#2[CE BGPPD X 4] BGP Jal. k4] BGP F5 4256l J37 % [4] PLL /1
RCH, H.SH#EAMKAR. LDO2_CTL 2 HARBCIRASHUEHINGEN 24.4 575), T E#ES AKH
LDO F%o

5.2.13 SYS_AFE_REGB il BZHFEB

Hifl: 0x4001_983C

EAME: 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
(VA RLATR i
[31:16] S
[15:8] Reserved PREA, e ilon'o’
PLL 225 I plis %
0: PLL {8 [ RCH EJ %
[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 ilbon'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 RIS G PR U (5
(0] PDT_PD 0: I
1: K]

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

2 5-14 5 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 JE/B{EREL R¥ B TR
Hifk: 0x4001_985C
S 0x0

7 5-15 i AL SR 235 B % 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
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(A BLATR !
[31:16] A
[15:12] TMP_SIGN LA offset 12 1F REL B f5-59 JRAL
[11:0] | TMP_OFFSET_B | i /& {&/dzs offset £ 1F K% B

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

%% 5-16 DACO %07 37 f7¢+ 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] AAEH

[11:0] | DACIN | DACO f-FFe Sy 25y B A

5.2.17 SYS_AFE_DACO_AMC DACO B35S IE A7
Hihl: 0x4001_9864
EAE: 0x0

¢ 5-17 DACO 42585 1 25 (%28 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 | DAC JEZE M IEAH, 10bit JCAF5 a8, BIOIVEERGH ), BI8:0 /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
& Fr 4R i
[31:16] A
[15:10] | SIGN_EXT | 7554 i, B[15:10]={6{B[9]}}, Rl B[15:10]%5% T B[9]
[9:0] DAC_DC | DAC EijfifmE, 10bit H4455%, B[] AF5 1L

5.2.19 SYS AFE DAC1 DAC1 B FEFHFes

Hbofk: 0x4001_.9870

S E: 0x0
3 5-19 DAC1 (5 % 17%% 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] g

[11:0] | DACIN | DACI fFHe i) 20y B A

5.2.20 SYS_AFE_DAC1_AMC DAC1 Bz IFZF7es

Hbofik: 0x4001_.9874

SA{E: 0x0
2 5-20 DAC1 42545 1F 251748 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] S

[9:0] | DAC_AMC | DAC $aifZiF{H, 10bit JEfF5 /€ /%L, BIIIEEAEL T, BI[8:0] /Ny
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5.2.21 SYS_AFE_DAC1.DC DAC1 BfiiBEHER

Hbofk: 0x4001_.9878

SA{E: 0x0
¢ 5-21 DAC1 B3/ B 25 (72 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 fr 44K i
[31:16] ALEH
[15:10] | SIGN_EXT | 445fi#J&, B[15:10]={6{B[9]}}, HIl B[15:10]#}%T B[9]
[9:0] DAC_DC | DAC Eii7ifw&, 10bit F455%%, B[Ol NG5 1L

DAC #2585 1F , 1080741 Hi 11 12bitDAC $({E A DAC_raw, 255015 1F 511 12bit DAC %1{E 4 DAC_cali
DAC_cali = DAC_raw * DAC_AMC - DAC_DC;

H 1 DAC_AMC “/y DAC M7 i I REL, i 10bit € RITCAF54%, B[ A#EEL, B[8:0]h/ML, K/
1745, it DACLAMC = 10’b10_0001_0000 = 1+1/32, & DAC_AMC = 10’b01_1110_1100 = 1-
5/128.

DAC_DC >}y DAC Hiifi &, 2 10bit FAF5HAL, L5540 8N 16bit /7548, H T3
#22141i signed short PE/ T2

BE AL HR SR T R R B, 2 DAC_cali {150 12bit B4
LI 2 A E DB B IE R O BUE = B TR, 5ok0h OxITE, /N 0x000,

i ZEERYE, DACH PR, R LR, INEBASALA DAC ARHE(E, iz E
AL, IR SR A e R A
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6 ARAMHEN

6.1 K4

6.1.1

ey SR

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

o
% 6-1 ZLIHHIE
Ay P e e T
‘ AR AGEEN G, AT
| s REER I,
Ls] 32KHz | 1% RC R “%ﬁfﬁ WDT, 4 i S B
0 e
N
Hs] 12MHz | WESRCIRGE | Al E<1% | w7 /i PLL
PLL 1IN 6, L) HSI (£
SERHA, (B 16 {5
PLL 192MH PLL Fif% 0 \
z T Edih PLL &% 25
£,
[TAG/SWD | BUET T | AR JTAG/SWD fif i
XTAL 10~24MHz TR VAR E AT

SWD B PR 5 _EApLEL N as

VX EA R

Zae ] LA ps e RC 4 HSI /E2h PLL f92 25 0%, PLL ¥4 12MHz fZ&2% I #h HSI 555
16 %% 192MHz,

PLL Z83:f n/8 4345, ATLAR 2] 192MHzxn/8 ) idif #), SYS_CLK CFG.CLK _SEL 7t 434 i
R #5 12MHz [ HST 2 [RIREAT 3 —, 1N ARGl MCLK. RZeE A, PLL BIASH,
HSLERUITIE, ARGeikss HSLIS G, R 12MHz 08 RGEEREgEFT TAE, AIMPRERS ERZ 01
FRAL TR

MCLK & R4l #h. AT LA SYS_CLK_CFG 27 f74%

CLK_DIV il % il 3547 n/8 7341,

AT

4 24, 48, 96MHz 25452 H ., SYS_CLK_CFG.CLK_SEL #/5i%4% PLL # 12MHz RC B4 /E ) 2% £
B, SYS_CLK_CFG.CLK_DIV 4E-A PLL (1434 2%%. >4 SYS_CLK_CFG.CLK_SEL A~f 1 s, HIZ L4

HIS/HSE 5§ LSI/Ek 2248 TAERS 2R, IHH] SYS_CLK_CFG.CLK_DIV AR 0/EH -
2% 6-2 PLL £}y MCLK [} 8 I (4 4347 i 2
SYS_CLK CFG | 4l &% | i /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 Bf4fiHy SYS_CLK_DIV2 5 f7-aezs il ] Lhit—
oMo

PLL #7119 40 28528 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

AT I RGT I TAE, W50 RAAY LSRR B . 0% PLL B RG T
ERPEIS, PLL AECHEREH], (5 PLL S 0E A0 HSUGHARIKPEEH ; 32kHZ LS 5 L)
TAE, HTGHEKIT. SWCLK FHBREEREE, b B aRT RNk A 2

BT R B, & RC B4 HSTRMEE R #h LS v] LU G E GPIO 1948 — IhRgiid
NOVAR =T Ikt RIS
6.2 Hfr

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 #uaR 2] 0 ot Frfyar frde O BIBONE. 4 DRECE LA AR L

# 6-3 Ao A

e g T
LPORn B 1.2V S EE Wi 1.2V R | iR, KT 0.9V By P24 E AT
HPORn | 745 3.3V rhjiEas 57 33V B, (GF L8V B R
— e S0 RC JL i L (s
o T LST I GRE FEF B, WIS A IR e A
IWDTn BT 14 B, EREE AR
- T RGO ST T HT R, A T e =
WWDTn AT 15 g, R TR

6.2.1.1.1 TEAEE 7 504

LPORn/HPORn 3k [ P #AALL LK, RSTn 3K [H A% . IWDTn Ay & | I AL, {f ] 32kHz
LSI [, SR BRSBTS, BIEAE Rk PLL R TAER) IWDTn o] LU= E AF 5.
WWDTn M A IE A ES, RS S e ri4, W PLL E0 e, FEHTXE
7 I i) ] B A RS B R 9 . 5 . IWDTn 1 WWDTn (55 75 AR T ARG 2R A, i
SYS_DBG_CFG /T4 E .

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

PO.6 5155 /INT 32us (E NP SRR, 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/
{558, it AON_EVT_RCD ZF {7455 A 0xCA40 1] LAjE2s AON_EVT_RCD id5%, E{iid gl 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 BENMHAEEMAERE, (ULfEFF PC [HIZ] 0 Huhk, XAMEHREFA A 0. (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 ar R 2IB0OME, 7L 6.3.9.

6.22 SN

< 6-4 ZAA/E M
SR YERS
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 ¥ 7 B2 [ itk
SYS_SFT_RSTADCO_ SFT_RST ADCO %752 [ 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, FrAsMLaF

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
BT A BN E A 7 S BN A o

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

6.3 Ffren

6.3.1  HuhbSMED

RS E e E A 0x40019800,
x 6-5 ARGl i

TR s Al

SYS_CLK_CFG 0x80 B el A (7

SYS_IO_CFG 0x84 10 P 25758
SYS_DBG_CFG 0x88 Debug 1% | 2 {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 A7
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SYS_CACHE_CFG 0xAC Cache 153 2 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 W 4i&#il et

Hbofk: 0x4001_.9880

SAE: 0x0
2 6-6 I Bzt 27 (74 SYS_CLK_CFG

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

RW1C RO RW RW
1 0 0 0
A BLA4FR Wi
[31:14] AAEH
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

RGEH o MCLK [ RIS 5. BUAIERE HRC
0: HRC
1: PLL
2: LRC
3: XTAL
YERE, PLL/XTAL 76 FHUSBUASEH], SEBRiIIRR.

[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, ihf 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 & 1= #ilE5, BIARCE N TRACE DiE
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 [T
RSTn/P0.6 & M#&Hil{F 5, ERINECE N RSTn
0:RSTn
[5] RST_IO
1:P0.6
R, EHJEBOAZ RSTn, et nl (EREMZ, RSTn TRERAN
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, #XJ54 1] LMERE POR JiEJ%, POR JEJXT LPOR Al
HPOR #4744
[3:2] S
[1:0] 10_DS 10 SKZhRE T 16H%
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0: 4.5mA

1: 9mA

2:13.5mA

3: 18mA

BN IKERE S 13.5mA

N1 eI, EHE 16ms N, SWD [ 10 AgEDIH A GPIO ZiRE, HEEMEN SWD {f]. HI
FEHFAFCS T SYS_IO_CFG [6]RAVEEVEIT, R B4E 16ms Z 5 FHAH 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 JEaL, LM 16ms 5,
BAFXT SYSLIO_CFG[6]'5 A\ 1'b1 AR, XN 1Byl _E_EHRIDI#E SWD Zhfgl GPIO, S
B JEELTCTRERE SWD 75 ke flash,

1%, SWD/JtaglO Yty GPIO Thibm, BRARR B IARB, ANRERE IR N #d %

BT8R

6.3.4

SYS_DBG_CFG Debug #8255 778%

Hihl: 0x4001_.9888

EAME: 0x0

31

30

%% 6-8 Debug ¥ 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

=
=

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 BAf iR, XS 30, 5 1{EZ
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[14] SFT_RST_PERI

Debug %2 /2754 (i Flash/SYS_AFE LASMIIIME R 1785

[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 f£ CPU halt ARZSHME 1 114X
0: Timer2 7£ CPU halt JRZAS I 4kEE 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: $itv 75l JAiyfE CPU halt sR7SI ¥ 1E 141

0: JHVCF I IH07E CPU halt tRASHARSE I

[4] DBG_WWDG_STOP

PR CPU halt IRZSHF 1A 1Hfst 1k
1: % [T 104E CPU halt {RZSHHE 1E 15L
0: |17 JJ7E CPU halt {R A 4RS84

[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 Zx 575 PR B M SR 257

1: (FCLK=0n, HCLK=0n) 5% % 1 DBG_STDBY=1, ¥/~
S, T EL SRR ANSE ] o (H PMU (/527638 H AR 7228
SAES, EHITHRBUEIRAT. BT dR S A RE
DBG_STDBY i1

[1] DBG_STOP

1 STOP A5

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 MEzCH AT 4h i 2 . 76 STOP i, 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

Tt R B A 2
0: (FCLK=On, HCLK=0ff) FEREHEAH, FCLK 124 Frfa st
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B, AN, HCLKAE2y CPU B, B I 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=0n, HCLK=0n) #n4fCE DBG_SLP oy 1, 43k 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 A4 404 25 1745 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIVO
RW
0
E | AR i
[31:16] A H
12C0/12C1 T.{/ER{4h=MCLK/(CLK_DIV0+1). Hr MCLK Hy SYS_CLK_CFG 43
[15:0] DIVO g e
A REE

6.3.6 SYS_CLK_DIV1 /MER 8 iFas 1

Hihk: 0x4001_9894

S 0x0
2% 6-10 SYS_CLK_DIV1 #MEHF s/ 40 a7 e 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIVO
RW
0
(A=Y (R i A
[31:16] AfHH
CAN T/ER}4h=MCLK/(CLK_DIV1+1)., Frh MCLK Hj SYS_CLK_CFG 434 &
[15:0] DIV1 S
na
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6.3.7  SYS_CLK DIV2 AMEHSh AT EFfEes 2

Hihk: 0x4000_0098

SA{E: 0x0
22 6-11 SYS_CLK_DIV2 A i 445127 1775 2

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

0
| LAFR ]
[31:16] S

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 #4pthteh| T35 77 8

Hihk: 0x4001_.989C

= ANy =
SAfE: 0x0
N N P IS =i
7 6-12 SYS_CLK_FEN AMEI #h [ 527 (745
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Z zZ
z
x| 2| 2] 2| 2| 5] 5| < % RN
| =) = 3 = |
=) = =) ©, ©, S, < o =) S © < < S <
= = z 3 2! 3 g = g =) 2 N 5 g &
4
5|5 | 5|2 |8 |2 |E|E |55 5|15 8|8]¢
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 E = = 1 X x . 2 X
=) o X =3 = = = = X x
< < <, <, - < = < © © &) &) = =
) ~ — =) s = 9 ~ — =) ‘—1' < © <,
o [ 1~ 4 ol ) = 2 3 S — o
=] =) =] =] = = s > o~ &~ 3 3 8] =]
= = = = 5 5 S =< < < = = N N
= 3l = = S = je=) j=] j==} ja) 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 AUt Bzl 55, BRIASEHA] SPIO ALHInt 4
1:AfiHE SPIO ASTHieif 4

’ ©2020 HIASUEESELSHTA U ARG AT B 50



LKS32MC45x User Manual

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 FEERIF IR (55, ERIASCH] ADC2 Ak if
1:{fiHE ADC2 FHLf i
0:5% 4] ADC2 i fif

[27]

ADC1_CLK_EN

ADCY B iz il (55, BIASCH] ADCT AEBR o
1:{fiHE ADCT AHLf 4
0:5% 4] ADCI Asibeff o1

[26]

ADCO_CLK_EN

ADCO Fi g hilE5, ERIASCH] ADCO Asibihd 4
1:(§i§E ADCO b fif 4o
0:5¢ 4 ADCO At p

[25]

A

[24]

CORDIC_CLK_EN

CORDIC Bt izl (55, ERINS ] CORDIC FELRS 4
1:{d14E CORDIC HEEEFisf 4
0:5¢[4] CORDIC A} 4

CRC_CLK_EN

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

GPIO_CLK_EN

GPIO HEERESPhIZAI(5 5, BRINSK 4] GPIO ARk
1:{#HE GPIO FribRefiffif
0:5% 4] GPIO AR fifdif

ARAiH

QEP3_CLK_EN

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

QEP2_CLK_EN

QEP2 HILRIF Izl (55, BIASCH] QEP2 ALtk
L:f#E QEP2 HLLRASph
0:5% 4] QEP2 HLLRA

(18]

QEP1_CLK_EN

QEPT BILRIF Bzl (5 5, BIASCH] QEPL ALbRf 4
1:{#E QEP1 HLLRASHh
0:5% 4] QEP1 LBl

[17]

QEPO_CLK_EN

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

[16]

TIMER4_CKL_EN

TIMER4 BERI S5 5, BRIATCH] TIMER4 BEER 4
1:{HHE TIMER4 FEERI] 4
0:5< /4] TIMER4 BELRIN B

[15]

TIMER3_CKL_EN

TIMER3 B iz il 5 5, BRIASCH] TIMER3 ASEERI
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1:ffiE TIMER3 BRI 4
0:5¢ 4] TIMER3 SEER ] 4

TIMER2 i il 55, BRIASKE ] TIMER2 ATt
[14] TIMER2_CKL_EN | 1:(fif TIMER2 fibfefist4st
0:5C 4] TIMER2 A5itfeiny

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

TIMERO i il 55, BRIASKE ] TIMERO A5Ci i
[12] TIMERO_CKL_EN | 1:(fif TIMERO fibfefisf4sh
0:5C[4] TIMERO AL

[11] AAH

MCPWM1 bl sz ilE 5, BRIASK A MCPWMI Ay i
[10] | MCPWM1_CKL_EN | 1:f#&E MCPWM1 fiibieff 4
0:5¢ (1] MCPWM1 AEHL

MCPWMO HEHM il (5, BIASHA] MCPWMO Ay i
[9] MCPWMO_CKL_EN | 1:{fiff MCPWMO fibiefisf4f
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 et gz filfE5, BRI UART2 AEHum
(6] UART2_CLK_EN | 1:{§i#E UART2 Kieif 4

0:5< 4] UART2 Astbefi i

UART1 BN B 655, BRIACH] UARTT i
[5] UART1_CLK EN | 1:fifig UART1 fsiblefidh
0:5¢ [#] UART1 5B 4

UARTO et gz fil{55, ¥R UARTO AEHm
[4] UARTO_CLK EN | 1:f#ifig UARTO fsiblfiéh
0:5¢ [#] UARTO A5 B 4

HALLT AOHRAT izl f5 5, BRIASCH] HALLT A

(3] HALL1_CLK_EN | 1:(fiff HALL1 Bt sh

0:7% 4] HALL1 A5t #h

HALLO Bt il 55, BRIASE I HALLO A5
[2] HALLO_CLK_EN | 1:(fifE£ HALLO fiblffsh

0:5% 4] HALLO AR i

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: 3¢ 4] 12C0 ASTERLf]

l(’ ©2020 HIASUEESELSHTA U ARG AT 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 BEfFHE

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 %) %] %] %) 4 = 17 17 = 7 2
QI &’I 2. 4 2 2 2 & 2 % 2 2 2 2 2 %
B~ o B~ = = = = £r, ! B~ — = =~ e~ = f,
& & = 7] & & & % 3 = 3 = = = = 7]
s | E| 2|28 |&8| 8| s |E || 8|5 |8 |&8|&|¢g|¢
7] 2] o << < << E 8 o [T} a ) S ) 5 E

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

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
& 5 & & Z Z = e . . .

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
(i HLAAFR YL

SPI1 MU B (55, BRIAAE L SPIO fiibh
[31] SPI1_SFT_RST | 1:& {7 SPIO fiki

0BT SPIO fhibh

SPIO FEH B (55, BRIAAE AL SPIO fiibh
[30] SPIO_SFT_RST | 1:& {7 SPIO fiiki

0BT SPIO Atk

CAN SR G M55, BRAARE 7 CAN ik
[29] CAN_SFT_RST | 1.4 CAN ftitk

0:FEJH CAN Fiidh

ADC2 B E Nif5 5, BRIAASE L ADC2 ik
[28] ADC2_SFT RST | 1. (. ADC2 fitk

0:F¢7i ADC2 fiibit

ADC1 IR (if5S, BRIAASE 7 ADCL féibh
[27] ADC1_SFT RST | 1:& {7 ADC1 fitk

0Bt ADC1 A5t
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ADCO PR E N5, BOIAAEZ AL ADCO it

[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 itk

[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 (55, BRIAAE AL GPIO fiibh
1:42 i GPIO fibk
0FF /i GPIO Ak

[21] DMA_SFT_RST

DMA B E N5 5, BIAALZ AL DMA it
1.4 {7 DMA #sitk
0:Ff /it DMA #ibk

[20] QEP3_SFT_RST

QEP3 BRI ({55, BRIAAE (L QEP3 itk
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
0:F¢jit QEP2 it

[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 fE G (i f5 5, BRI AL QEPO Atk
1.5 (i QEPO itk
0:F¢ % QEPO fiibf:

[16] TIMER4_SFT_RST

TIMER4 e 2 (755, BRIAANAE (37 TIMER4 f5ibk
1:49 {s/ TIMER4 #ikh
0:F&75 TIMER4 55k

[15] TIMER3_SFT_RST

TIMER3 B fif5 5, BRIAANE A TIMER3 ik
1:% {37 TIMERS fibk
0875 TIMERS fibk

[14] TIMERZ_ SFT_RST

TIMER2 R fif5 5, BOIAA AL TIMER2 bk
1.4 {i TIMER2 fik
0:F%Ji TIMER2 bk

[13] TIMER1_SFT_RST

TIMERL B (55, BOAA AL TIMERT Ak
1.4 {7 TIMER1 fik
0:%%Ji TIMER1 bk

[12] TIMERO_ SFT_RST

TIMERO BB (55, BRIAA AL TIMERO bk
1:4 {2 TIMERO fik
0:%%Ji TIMERO #&iHi
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[11] AAEH]

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

MCPWMO BRE G (55, ERIAAE L MCPWMO it
[9] | MCPWMO_SFT_RST | 1:4{x MCPWMO fitk
0:Fjir MCPWMO Atk

CMP PR (A5, BRIAAEZ AL CMP bl

(8] CMP_SFT_RST | 1 CMP itk

0B 7i CMP itk
[7] A

UART2 i E (55, BRAAE AL UART2 fiith
[6] UART2_SFT RST | 1:4 {7 UART2 #ith

0:F¥ it UART2 feikh

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

0:FF it UART1 A

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

HALL1 BEHREE A f5 5, BRIAANE (i HALL A
[3] HALL1_SFT_RST | 1:5 {7 HALL1 fikk
0¥ HALL1 fith

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 ALIRAS, FTFEFRE A 0 A REMF
BREACRES . T RGNS TRYE . Bl aRis, 20%0 1 RSP s
B TEES o W LB A _asm(“NOP”); SLELSEAF

6.3.10 SYS_PROTECT EBE{f{ 2
Hihk: 0x4001_98A8

SA{E: 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

PSW

wo

e | AR
[31:16] A H

& SYS_AFE_DACx. SYS_AFE_DACx_AMC. SYS_AFE_DACx_DC(x=0,1)4}, HAth
ds0p | psw | FEHERMZERE, 5ANGLG AHARRG RD

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

6.3.11 SYS_CACHE_CFG ZZf7isH|2ifrae

i

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 JN7zisE| 372
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= RLAAFR A
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[31:10] A
k=S R WO, AT 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 -/ Data RAM, SRAM2/3 f{f Code RAM
3: SRAMO fi>/y 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 WiFaHEmRIGEE 5, 00 JoasiRAL, 10 AHIREL,
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 #RREHIFFes

Hbofik: 0x4001_98D0

SAAE: 0x0
% 6-17 ¥Ry % 74+ 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 F258, AFFHE A 0x8FCA, On-Chip FLASH
[15:0] FLSE | (EERRTIREA RERA LR . 5 AHAE, On-Chip FLASH F#ERTIEERTC
ViR AR ILREER, BUUNME R TIRERY, AR 78S

6.3.14 SYS_FLSP On-Chip FLASH Z3f244 3 ae

Hitl: 0x4001_98D4
S{{E: 0x0
% 6-18 ZmfRisiil A 7w+ 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 B #4370, 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 4
SHAELN G

®  On-Chip FLASH fZi5{K /2 0E XI5 (MAIN) , A5G R R P8R X

®  On-Chip FLASH f#fif (5 S A7 X3 (NVR) -, TIEA 25 FH P (s s X

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

Ext-Chip FLASH ¥ 25k S #5252k 16MB [194M: SPI 321 FLASH. #hE SPI £2[] FLASH,
TS AT R, LKS32MC45x 1 Ext-FLASH #ifi # S RF v ia b 3= yihy 4% SPT #2[1 FLASH.

®  Ext-Chip FLASH =il a4, {USZ47 SPI £2[1 FLASH, SHpHAZk /W 2/ M2k = Fhi L msi=

®  Ext-Chip FLASH £l , S0 MCU E#z/TAME SPI [ FLASH thRy W Ry, [FIRT,
SCRpR A SPLEZI] FLASH HRig B R 48088 21 7 AT

NERTE LKS32MCA5x RAE IR F AT, 18RS R AR OB T AT RS i
ORAITEREI, #IMIE T — Cache Jigfsitk. On-Chip Flash iy NZSRETIULA A Cache, Jifj
HIB 7#0%; {H Ext-Chip FLASH [N 25 A3k Cache, JCiEZRTSINIH

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 f£7fif {45 [A] Il 7-HE 4]
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7.2 THEERRS

YV YV V VY

vV V V V

On-Chip FLASH # |28k, 25230 On-Chip FLASH fEA5A I AE 3 E . A4

On-Chip FLASH HECHURAOHA(E. EHEXT NVR LCOURBEIAI MAIN LOSEGUEL. B2 R
ROM [, A 4HF 0L

On-Chip FLASH a5 19 30E . A4E % NVR XA 4uFE A MAIN K[ 4fE . ROM XA
IR

On-Chip FLASH #F4#4E . 245 Sector #%. NVR X1 MAIN [X 1557 FF Sector #f. ROM
IASCFFERR

On-Chip FLASH R4 T4 . HIIR. IR T AT B EE 1 TAE MAIN [XIsf1 ROM [XJs, NVR [XIA AT
W7, HAEFHER

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

On-Chip FLASH 42| 7 f£2s 915 0]

Ext-Chip FLASH =il @i, - E50IXS Ext-Chip FLASH £AA# (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

PR, SCIL T On-Chip FLASH fF A RS L /15 /4 /45 bR /R IR BRVE . R R dsil

IRASFeHIA -
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Reset
Recover

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

7211 S

AG5eE A, On-Chip FLASH 75 2B AR . H H Y2 RIE On-Chip FLASH {7# {4/
FRHY HLASUE . NHBRGUESR , ARZEA X On-Chip FLASH $AAT#E. IWERAE AT H S8, Jom
BT

7.21.2  {RHRIRAE

On-Chip FLASH HI{RHRERIES P 157 : Standby A1 Deep Sleep. HRZEAHATX On-Chip
FLASH fJ##/RT, On-Chip FLASH 1] B 82t A StandBy R4 (#7717 Cache Jjattith , G IHRESRAL) o
= AGUIAST Deep Sleep FR{ERT, F A On-Chip FLASH th#t A\ Deep Sleep, SCHRFF(RIIHFERT HAY
On-Chip FLASH j#£ A\ Deep Sleep RY#AF, l{FHBh5E, TTHPAETA.

W HNERR R 48, [H] M On-Chip FLASH. Z8it— Bt AKX & J5, On-Chip FLASH "] 44T 1F
WERE. ICMRBRTRAE e, LR A shE R, TR AN

7.2.1.3 On-Chip FLASH :EUi4E

BARAED) On-Chip FLASH FYBEA#RA . ARG W 55215 7] FLASH A RS2 o

®  MCU it AHB [ 1 M2k D }44%, £1# (Direct) % On-Chip FLASH $THUS . HUECH(E
RSk F N 32Bit, FLIAEVIIA MAIN [XHR] ROM [XJ (FUBFTRRERGIND M9%E. A T4
Tt MCU 0%, REHRAE T Cache I TIRE.

® MCU it AHB SZeHY S ALk, Vil il ai i & A7 , [A1#% (Indirect) SZEL352HX On-Chip FLASH
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N ERER B ERE . AT A7) MAIN [XJ0R1 NVR KB EGE , ROM XA S5 TT R 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 EHT T 1/D B WA RESS O AR, —H S MZRIG51H) On-Chip FLASH (A7,
I/D BEICET HE S BAi5ES.

® i {far FSMC_REDY.READY fi7, fi5/~=4H1 I/D SEGZA5eil 1 S s RlE, 1 2R5%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 /] ROM [X Ji*
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 fl g R A5 frdr , SEBLR 23 On-Chip FLASH BRI BRVERY 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 R B2 32U AT A 4]
7.2.1.4 On-Chip FLASH ZRf48/F
PFTXT On-Chip FLASH 72 MBI — IR, Bl TSeI TR IR E ((RIEX Y
ROBOME, ALE[E S P R R) , AT R R E. I, HREEL IR On-Chip
FLASH P28 20 (758, SCBI4RRLiitE . LKS32MC45x 6 H (4R EL T8 128-Bit, HI—KEA 16
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> Byte,

RAEPUERAE . LR, 774E 1/D B2 S B4k, [FMT5IR] FLASH (9% 4L, 1/D 12ki32 On-Chip
FLASH %tffsi, S 4174t On-Chip FLASH PYEATORECHLE, L5 I/D BZinl, S &
TEF /D SRS HA RESE O I —H S &S5 1R On-Chip FLASH fy#77, 1/D B4Ttik
BT HE S BT M5ES.

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

2% 7-2 On-Chip FLASH #4225 (Al ik 43 it 25
HE MAIN [X ROM [X 15
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 4404l 27 £7-6% FSMC_WDATO % FSMC_WDAT3, 5 AZwfi%ds

®  On-Chip FLASH #ifit il 7 {7 FSMC_WDAT, 5 Afil kA, il St

® Zi{fir FSMC_REDY.IREADY fi, 5754 S MR Mot T YHigmte i FHE, 1 FR5em, 0
FIRATEH o

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

No
System Clock is 192MHz —————— P>

L

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

ARG ARSI, 75227 SYS_CLK_CFG 1Yt E . On-Chip FLASH Zfi /45 BRise 1 £ e st

[ 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 BRIAME 2 192MHz I IR N I THEUE ;200 TARE AR NI, 72
HrlicE FSMC_IDIV.BCNTO #1 FSMC_IDIV.BCNT1 HJ1E, LASZER 96MHz/48MHz f{I 24MHz FyiHEUE
(HEMEEATSR) o SEARIETTBUE x B 50 2 55 8 8 BB E) o ARSI 3R X R Y
FSMC_IDIV.BCNTO A1 FSMC_IDIV.BCNT1 HME, iE&% A= HEestiiif. ¥lic, FSMC_IDIV.BCNTO
F1 FSMC_IDIV.BCNT1 { RERCE 5 (7 a2 0 JLALE, AREHS AR EE, HNAHESEL On-
Chip FLASH Zgf% /48 BRI, #RIOM FSMC_IDIV [#:4F, PATHEEm], SRE e ek / S0 ki

ZEHRIT On-Chip FLASH [4 T /B (N, FLASH AbTHok4, #5 Cache Afreh, FIR4ER4
JECEIE] MCU, MCU %743 T{F, %% On-Chip FLASH [RIZWRE /4RI RIESEEE, A REARSENITHE
Fro BLIN, SHRIEHCE 30, — E FLASH ST 7 AFRFHERRERIE, Cache FrrtiniTom, il
BRI

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. FESLSRIERMEL, (FIBIERIMED 0x04. JESAMFEAGTIREA 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 #i}il: 27 /7. % FSMC_ADDR, 5 A4 g Hbhl:

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

FEIERAE . IERT, f74E 1/D B2 S B2k, [FRFYTIR FLASH B iL. 1/D 2235 On-Chip

FLASH %, S SAAATH#EFR#RAE. On-Chip FLASH PHERA (HEMLA], L5E 1/D HEil, S Bk
A /D BEES A RESE O W A — B S S Z0R1551n] On-Chip FLASH fAL), 1/D EZTCi%:
B EZE S BV Rt

PAATXF On-Chip FLASH frA# (AR HERERVE. — 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 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 [XIA ST FFE B 5

NVR [X Ik 53] Sector #£55;

%% 7-4 On-Chip FLASH NVR [X i} Sector #iht/ il Z%

P Hitik JX~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 #EbRH BR A R
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Secotor #f%, 4Lt FSMC_ADDR #ii:£ 1> Secotor ##5fx. FSMC_ERAS 5 A
0x7654DCBA fih & 4R RAE o

On-Chip FLASH {4, BROIATES IRECH 100K . AR SERrth g s, M8 ] LUK
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 {5FRER{E(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 s A2 1, B PREE BRI, P B TR BRI 1, PR A SRR R
QR B S B AR

I, PRI RO EDN 3, PUATSERCE N 3 HIIERR)E , SHRT Sector MLk XS I H RT3 74
4E4: 1, il On-Chip FLASH 228 1 (IR -

7.2.1.6  On-Chip FLASH Cache Jji##/F

On-Chip FLASH f#f# AR BEFR A, TCIEIAR RGeHmR#E . XS On-Chip FLASH BE{7 1325
BRAERS, BT 1A A BB SE . O 7 InPREE 152 1, On-Chip FLASH 2§ #3541 1 Cache
IR Cache TNREMIITEMIZCH], H A2 E SYS_CACHE_CFG.EN Hjinl.

I, # P47 T On-Chip FLASH ff {55k / et fF, Cache BRI AL AL RIHTF A, {H Cache
SHENRIEIE, B2 B 2RE IO, PRIEAR & A I & AT A S AL L S B 4

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 (A7 Sl A ROM X I A (47 54  On-Chip FLASH A7 i (B (A GR A7 SRS [ J LSS AT
I HORAP S PRI HIRAS T IH , On-Chip FLASH R (ARSIAGRIIT I RAPFHIIREA K
1], On-Chip FLASH i {AHAGAISEH] . ROM RIS Sl (AP S, =4t 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 DEURIATHRRE, SRAPFATIFEORIFT, MCU FISNFI AT I3 H ROM [X Ik
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® ROM D ESATHEERIE, SRIPFAIFHORIT, MCU FISNFRIEAIY5RFF32 1 ROM [X Ik

® ROM XIEHATHEESRSE, AP TITRIRIT, SN RTEAY IR, MCU AR LAz H AT LA
AT ROM XI5k

®  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
TRAPFHPIRES, (2 MCU HIz4T ROM X3 HIFE 7

®  On-Chip FLASH {Ff#{REEIRGAR, BAPFIFEORIF, SMRICIEYT 32 E] On-Chip FLASH £
RN 2 (B245 MAIN/ROM/NVR) 5 MCU AJ1j5[R[Ff13%Hi %] On-Chip FLASH £ {4} ROM [X
ERIAZS; ROM XIS AT AT [ peaseth, U ROM KIS AP A IIRZS, (2 MCU
A1 T ROM [X I p HFE 7

On-Chip FLASH 776 {4345 MAIN [X 511 ROM [XJ# 1) K ~f, On-Chip FLASH £7 6% {4 (4% MAIN,
NVR F{1 ROM) B GRAP1 ST ROM DX IOV R-A7 SR , 25 1 X B ) PR3 90 G S M Ak e A A [ o
TEARIP T AR R

2 7-5 On-Chip FLASH {47 - 45 fit 32

gits) REAR ORI AME_MAIN XI5 ROM i {475 i _ROM [X I
e SR PRAP T Hiht i SR PP okl

HE1 0x0000 0000 | 0x0003 FFFF | 0x0003 FFFO | 0x0000 0000 | 0x0000 0000 | Jt

HE 2 0x0000 0000 | 0x0002 FFFF | 0x0002 FFFO | 0x0003 0000 | 0x0003 FFFF | 0x0003 FFFO

HE 3 0x0000 0000 | 0x0002 FFFF | 0x0002 FFFO | 0x0000 0000 | 0x0000 0000 | JC

HE 4 0x0000 0000 | 0x0001 FFFF | 0x0001 FFFO | 0x0002 0000 | 0x0003 FFFF | 0x0003 FFFO

HES 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 | Jt

# On-Chip FLASH (i (R0 TR GAPRES, Pl AT R RPa84E, #2BR*S On-Chip FLASH
FRERNEIERYRIP (ROM XI5 & ROM DB RAFIRES) o M52, 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
FORTERAE, RORIPRTRARSA T ORI, AR ARAPUIR S

M ERFTLVER], AT HaT4le M R)E 4 1~ WORD, P ECHRIF . IR FHIAZR N4
1R, RIS R AL TR ARAFIRES s PRI T RIS 4 1 B, BT g A T IR PR
R, A BT R, SATX MR PRI fe, B2 1 AY(E, 3H FSMC_PROT #Ff74y, Rl
K RGPS BB R, SEmcPRar (132 FSMC_PROT iR [EM{E A RIBE TR FUIRES) o DRI R
PG, AR, BT I S AR T SRR S RO 8T

2% 7-6 On-Chip FLASH {#4r 7 bk 53 lil &

FSMC_ICFG.SEL_PROT X sk
0 FEPRORP SR X 35
1 ROM A R4 SR [X 3

l(’ ©2020 MEBUHERSALINATAT MU SR LV 68



LKS32MC45x User Manual

*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, 32 FSMC_PROT % {7 %, K5¢ik ROM [X
S PRAPIRAS I BRI R AR o

7.2.2  Ext-Chip FLASH &% ThRERA

LKS32MC45x fifi{f- 528 Ext-Chip FLASH #5558, AV & 4ME: FLASH 7764k, #ME: FLASH 1
b hE R 23 (A 45 F 0x0100_0000, %59 F 0x01FF_FFFF, “k/[NA 16MB,

Ext-Chip FLASH 53 ga4 1k
® ihZRTEE N 24 £, SrEAME FLASH 550 . /NTF2ET 16MB, KT 64KB.
® (U SPI s 3 (& /7=, RNERIA SCLK A, FRE A SRR, TR RAEEdE.
® IRREALL SPI LA, WLk SPIALHIAINYZAEH .
® uiEi; MCU EHe5in], ] LAt 75 frse m Eeia).
7.2.2.1 Ext-Chip FLASH ] /7=
Ext-Chip FLASH AW R3] 72X BRI AR PFrid BTN, fiE MCU B et
382X 7 Ext-Chip FLASH.  [A[£21717], w21t Ext-Chip FLASH #5381 ai i asvilnle —MH,

BEWL/JEAT Ext-Chip FLASH 9P, ATLAGEA) TR /7, 38/ 4ive Exct-Chip FLASH. {1 22175
IRES

7.2.2.2 Ext-Chip FLASH f£#i7+47%
Ext-Chip FLASH #1383 AT IFATHG 2k, RN, FRIFFHOHOI, FE

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 (¢ 23

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, —iE54HRk. Ext-Chip FLASH [ WP#H]
FH 7, ByibiRgmts, HOLD#/RESET#iyHifH 4. LKS32MC45x X IME S, BRIAHHIA, A
M I ThRE. DI MR, 754 Ext-Chip FLASH #5456 & 164, Ext-Chip FLASH #2i
& lE, Z T - Ext-Chip FLASH SEHIS= U4, [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, {720 Ext-Chip FLASH CHS. Ext-Chip FLASH #fl# 1 & A 400, 4/ A 2
BUE, AEARATCRIE, AR AMORR TR 0. B A AURITT

® 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

[FlfEYsR), ERACE FSMCUCFG &35 f7as. YilRBoPanT

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 Bt s, Boraesh, HERP LA, N 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

BT, B FSMC_FCFG 377 e VIR T :
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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

FA 7-8 Ext-Chip FLASH 1437 3 A E U7
PREHAEE, RIS, JEHINIILNEL . N FSMC_FCRG FURCEY:

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 {71080/ NBRLES o S MR IBIITAEA. 4R 4 RIERT, f20R
ML T3, S — Rt TN BT, IRWE TR, HHE FSMC UCFG.ORDER fRLEHH
B, P REE IR

FSMC_UCFG.ORDER ==

—

FSMC_UCFG.ORDER ==

——

/4] 7-9 Ext-Chip FLASH #5277 545 I35 O K )3
GRS R, 5050, LB 2% FSMC_FCFG.ORDER (A
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FSMC_FCFG.ORDER ==

—

FSMC_FCFG.ORDER ==

——

4 7-10 Ext-Chip FLASH B #2720y ()32 (BT 1 ks

7.22.5 DMA f£i

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

FERTTACT, BcE FSMC_UTRG.DMA_EN 2 1, RUR[JF/S DMA DJRE. tRMEafI 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

FEEF T, JCifdiAE FSMC_UTRG.DMA_EN 54z, fiif] DMA #fHilik 95 =0, BHEEAE
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 Fiies
7.3.1  HhESEE

ARG JAF AL AT A7 R L /2 0x4001_A000 A f7 513
7 7-8 A RAFH AT A A7 51 55

ZFR s il
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 825 =35 [l iy & 25 47 2%
FSMC_FMOD 0x34 | Ext-Chip FLASH B2y =3y it 25 47 2%
FSMC_FCFG 0x50 Ext-Chip FLASH B 575 2017 s il & 1745
FSMC_FTRG 0x54 Ext-Chip FLASH B 77 2017 A E & 174
FSMC_EDIV 0x60 | Ext-Chip FLASH J iR 25 4725
FSMC_WDATO 0x70 | On-Chip FLASH s 40325 /4%, 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 g0 27 (£ 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 % Efih & 2 {778
FSMC_RDAT 0x8C | On-Chip FLASH 32425 (77
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

7.32 FSMC_UCMD Ext-Chip FLASH [E&7=0iAfrd-2as

Hbofik: 0x4001_A000
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SA{E: 0x0

2 7-9 Ext-Chip FLASH Jia) 2 5 203 ja) iy 4 25 /7:5¢ 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 [AJ# 5 27 i) iy 4 25 17 5%

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 2 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 ¢

7.34  FSMC_UADR Ext-Chip FLASH [H855 2I5 [ Hiht 25758
Hifk: 0x4001_A008
S 0x0

% 7-11 Ext-Chip FLASH [1)$£ 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
Hitk: 0x4001_A00C
EAME: 0x0

< 7-12 Ext-Chip FLASH [1] 42 /5 X5 Rl 9w f 25040 25 7 4 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
(DA (L AAFR i

[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

S E: 0x0
¢ 7-13 Ext-Chip FLASH [ 77 27 [ni R 25 £ 25 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 =035 il S

Hihk: 0x4001_A01C
ZAE: 0x0001

%% 7-14 Ext-Chip FLASH []4% 77 21 [n) 26 7 F-4% FSMC_URWT

L E (R i T A
IR GBS R RO B L 5E UG CSB fifmr, e AT LA
TR — 1k ERA R
T 5 #fE, H o FSMC_URWT[06:00] fi £ 24 thO ,

[15:0] | FSMC_URWT | FSMC_URWT[15:08] £z /£ & th1l , Z& £ B ] =(th0+1)x(th1+1)
xClock_Period.
XTI sE B, Hort FSMC_URWT[01:00]{24F >4 thO, th1 {5245 0,
SEARAT A= (th0+1)xClock_Period

7.3.8  FSMC_UCFG Ext-Chip FLASH (B85 R i8S Fee

Hbofik: 0x4001_A020

SA{E: 0x0
< 7-15 Ext-Chip FLASH [8)3 77 237 041 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 R, 1% FRACSLAFAL
1: Ext-Chip FLASH fEt# 8, %8/ NI A7
30 R CSB TIM RN, e — AR 50 U T BT AR — 4 CSB i o
. BRI 0
[29:28] DAT_SPD BAEER I AT RIR L 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: —HRZf4
[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

Fa o I T R IR B E
00: —HRZAEH)
[21:20] CMD_SPD | 01: PitRZ:(L4

11: PR Zefeta

10: JHERLE

BRSO IE , 75 i/ MBI, 0 R ToIinsy, 1R 1 17
L9A2] | DATLEN e "y, gk 15 4%

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

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

7:4 MOD_LEN . R N
[7:4] W, U, ok 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]/ 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 LA TR i
[31:3] - TREEAL, EERCE N 0
[2] DMA_EN | Ext-Chip FLASH #Z %5 {fi5E DMA #§#%51F
i Ext-Chip FLASH ##1%% [i]4% 77 54 17[i] Ext-Chip FLASH, #{F2%)
[1] OP 1: Znfe /8%
0: 3HL
it Ext-Chip FLASH #5748 il 4577 2t/ 1] Ext-Chip FLASH. [A]R, 07
RS
(0] SEL N 8 1\
1: filkHedE, AP
0: AfikHelE, =N
7.3.10 FSMC_FCMD Ext-Chip FLASH BI85\ 44 a7
Hihl: 0x4001_A030
SA{E: 0x0
2% 7-17 Ext-Chip FLASH B4 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
A NLAAFR 1

[7:0] FCMD | Ext-Chip FLASH i35 77 =417 [l fir 2 25 72

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#:5 =15 Rkl Saes
Hohk: 0x4001_A04C
EAfE: 0x0001

% 7-19 Ext-Chip FLASH B £2 /5 27 M]3 4 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 o bise it e, FSMC_URWT[O1:00]: {E% thO, th1 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 {05, 42 B SLAE
1: Ext-Chip FLASH {FA# 9%, #2187
26 -- PRELr, [EERLE N 0
[25:24] DAT SPD %ﬂ/}?%ﬁﬁﬁﬁ%iﬁ@ﬂ%
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

R FR G HAT R IE I E
00: —HRZAEH)
[21:20] MOD_SPD | 01: PitRZ(L4

11: PURZfL

10: LR E

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 Zeteam

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, O RIS, 1R 1T
' - W, Uk, B 15 A

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

7.3.14 FSMC_FTRG Ext-Chip FLASH Ei#:77 V5 Ri/ESF1E8%
Hikl: 0x4001_A054
EAME: 0x0

%% 7-21 Ext-Chip FLASH B #% 77 35 R #1E 27 {7 4% 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] - PR, FEEREHN 0
Ext-Chip FLASH #2428 4 75 275 0] B A7 S8 BT K AEAE T BE MCU —
B B 75 2SR E Ext-Chip FLASH (50, K7 4% 18, TFsifess
[0] UPDATE PR B T T BT A R A A7, IO S T — RS, KRR GE

Hroehe.
1 f A SR A/ S 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= BLATR Bt
BRSO BRERBCE, R TR S RIHAL
0: —/MRGMHP A
[19:18] | DAT_BAUDL | 1: Wi~ RGeHS 5 A
2: =D RGP
3: WA RG] R
BRI R ECE, & PRSI
0: —PRGEH I
[17:16] | DAT_BAUDH | 1: Wi~ RGeH, 5 A
2: =D RGP
3: WA RG] R
[15:14] | DMY BAUDL TL%%B%?&%%?@EE, (RS2
0: —PRGEHhE
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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 RGeH 4
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 = RG BRI
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
= RGEAE H
VYA R Gl

w NN = O

[01:00] | CMD_BAUDH

TR PCRPRECE, PR R AL
— ARG BpE
P RGeS B
= RGE R
VYA~ R Gl

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

3% 7-23 On-Chip FLASH Zg #2403 75 7% 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 745, 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 4427 7%, BIT[063:032]

7.3.18 FSMC_WDAT2 On-Chip FLASH #fSsiinairas

Hohk: 0x4001_A078
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SA{E: 0x0

¢ 7-25 On-Chip FLASH %3 27 f7-#w 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 44427 765, BIT[095:064]

7.3.19 FSMC_WDAT3 On-Chip FLASH #fS¥inairas

Hbofik: 0x4001_A07C

S E: 0x0
£ 7-26 On-Chip FLASH 4 %225 5 %8 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
(DAY (R i

[31:0] | WDATA | On-Chip FLASH i Fa$iE 27 77-4%, 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 27 {7 %% FSMC_ICFG

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
[
=z |&)
5 g 2 2
% g = 3
=9 < a
RW RW RW RW
0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
=
S g >
g g s
~ I
RW RW RW
0 0 0
N (R i HA

On-Chip FLASH #[R{#ERE. BIAN 0,

[31] ERSEN 1 0: i
1: FFE#k
On-Chip FLASH ZRfef#ifE. ERINK 0.
[27] PRG_EN | 0: :[fZwfs
1: JFEmiE
On-Chip FLASH it s fiipE. 2RIAH 0.
0: XKHHIG(ERE
[23] ADRLINC | 1: JF/HBIEfHAE
44017 On-Chip FLASH JEZE3 5 P7 RN, JTEIIIRE, AT LS/ R itk iy
HAE.
On-Chip FLAS {47157 4%
[19] SEL_PROT | 0: i%4%¥ On-Chip FLASH f#fif (AHEAR O 47 S (1) A7
1: et ROM DXCIlOptA frar SR i f 5
7[R On-Chip FLASH X5, ¥RIAH 0.
[11] REGION | 0: MAIN/ROM (A hib AN [ e AN R X B
1: NVR
PR RE
[7] RETRY_EN | 0: 4]
1: fiife
[3:2] RETRY | PR#EER AR

7.3.21 FSMC_ADDR On-Chip FLASH Hbhl-2775e

Motk : 0x4001_A084

S{E: 0x0
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2 7-28 On-Chip FLASH M1k 27 772% 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
BEHUERAE, —RIEEL 32-BIT £t4f, ADDR [HEAKPI(725 4 On-Chip FLASH 54
R
HFEdE, —IkgntE 128-BIT %(4li, ADDR HEAKIY(7 254 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 #&i#520&. 4T Full #BRA, ADDR [{E# On-Chip
FLASH ¥ tfill 4 200 o

7.3.22 FSMC_WDAT On-Chip FLASH ZRfR#fEfil R Eer

Hbfk: 0x4001_A088

S 0x0

5% 7-29 On-Chip FLASH g 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, fiii% 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 | $Af7Tied%A%, 321 On-Chip FLASH X kit f){E

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=Y RL AR Wi
[31:0] | ERASE | 5 A 0x7654DCBA, fii%s On-Chip FLASH {5445 /f:

7.3.25 FSMC_PROT On-Chip FLASH {f3RASZF R

Hidl: 0x4001_A094
SAE: 0x00010001

2% 7-32 On-Chip FLASH {40k 42 £ 48 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 [X I A7 (4P SR O PR AFUIRAS

[16] RPROT | 0: Af-4y

1: frép

On-Chip FLASH i (R34 PR AP SR MG Y PRAFUIRAS
[0] PROT | 0: Fffdp

1: fRirp

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

Z¢ 7-33 On-Chip FLASH T AR %547 28 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 K4&351A] On-Chip FLASH R 7S

[8] | IREADY | 0: S SZkAEV5[A] On-Chip FLASH, iz S A A EEHTIEK

1: S &RV A On-Chip FLASH, RIH257 S KUZRH & EHE K
[7:1] A

I/D i4k77[h] On-Chip FLASH R4S

[0] READY | 0: I/D ZkAE1)j[n] On-Chip FLASH, ANz 1/D 2y & EHTIER
1: 1/D ZR1510] On-Chip FLASH, RIHZ5Z 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 FRHEFRHTHE27 (755 0, BRIMEJy 0x40, RIREIR 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: BUMHE, HRZATHT 96M I, (RAT-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.
0x1: (Y RGEHHFILT 96M, Al EHRIME, mHEPOREF 2 TR
0x2: BRI, HRGKTHT 96M I, @& FPOREF 3 1 R Ml

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

RHES S, R RTHHTE N, ) R A SO ER, SSCRAEER

l(’ ©2020 HIASUEESELSHTA U ARG AT B 89




LKS32MC45x User Manual

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 2 :

BEHER %L : uint32_t Read_Trim(uint32_t adr);

2% 7-35 LKS32MC45x F B Z il

Hoht 7%
0x00000800 SYS_AFE_REGC #:1E{H
0x00000804 SYS_AFE_REGD # ME(H
0x00000808 SYS_AFE_REGE #% 18
0x0000080C SYS_AFE_REGF FIf(H
0x00000810 SYS_AFE_REG10 #:yE(H
0x00000820 ADCO_DCO #ME(E, 2/3 548 ai
0x00000824 ADCO_DC1 #UfH, 1 f5H9%5
0x00000828 ADCO_AMCO FfE(E, 2/3 f5H9%5
0x0000082C ADCO_AMCI FGHE(H, 1 f5H425
0x00000830 ADC1_DCO #ififH, 2/3 5
0x00000834 ADC1.DC1 #UEfH, 1 f5H9%5
0x00000838 ADC1_AMCO F:fE(E, 2/3 {51945
0x0000083C ADC1_AMC1 FEHE(E, 1 f5hYzE
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 £4f2, SYS_AFE_DAC_AMC il (Fk 512 {H£EH)
0x00000864 DAC 0 #%#% 1.20V £4{2, SYS_AFE_DAC_AMC FSifE({E (Fk 512 {H£EH)
0x00000868 DAC 0 j%4% 3.00V #4f7, SYS_AFE_DAC_DC #:IfH
0x0000086C DAC 0 j%4% 1.20V #4f7, SYS_AFE_DAC_DC #:IfH
0x00000870 DAC1 j%&#% 3.00V #4f7, SYS_AFE_DAC_AMC #3#fEfE (F7Kk 512 f545HR)
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 i%4% 1.20V #4f7, SYS_AFE_DAC_DC il
0x00000880 OPAO, 320K Fifft VS 05K Fihf, GAIN R (Fk 1000 £54558) , RO Ay 0 Kl
0x00000884 OPAO, 320K Rkift VS 10K [k, GAIN #HE(E (7K 1000 5255 ) , RO A 0 KRk
0x00000888 OPAO, 160K kit VS 10K [k, GAIN #HE(E (7K 1000 5255 ) , RO A 0 KRk
0x0000088C OPAO, 080K Rkift VS 10K [k, GAIN #HE(E (K 1000 5255 ) , RO A 0 KRk
0x00000890 OPAO, 040K Rikift VS 10K [, GAIN FHE(E (kK 1000 {F455) , RO N 0 Wkh
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0x00000894 | OPAO, 020K [if#} VS 10K [FRhf, GAIN RfE(E (Fk 1000 {%455) , RO 3 0 KRl
0x000008A0 | OPA1, 320K [kif VS O5K FRfE, GAIN #:yEE (K 1000 f%Z55) , RO 2y O FRiE
0x000008A4 | OPA1, 320K Wi VS 10K BRE, GAIN #5¥EE (K 1000 f455) , RO 2y 0 KRt
0x000008A8 | OPA1, 160K Wi VS 10K KRR, GAIN #:¥EE (K 1000 f7255) , RO 2y 0 KRt
0x000008AC | OPA1, 080K Wi# VS 10K FifE, GAIN #:¥EE (K 1000 f455) , RO 2y 0 Rt
0x000008B0 | OPA1, 040K Wi VS 10K KRR, GAIN #:¥EE (K 1000 f7455) , RO Ay 0 KRt
0x000008B4 | OPA1, 020K Wi VS 10K BiE, GAIN #5¥EE (K 1000 f7455) , RO Ay 0 Rt
0x000008C0 OPA2, 320K FR# VSO5K ki, GAIN Wil (7K 1000 f5455) |, RO 4 0 BRI
0x000008C4 | OPA2, 320K [if#} VS 10K [FRhf, GAIN #fE(E (Fk 1000 {%455) , RO 3 0 KRl
0x000008C8 | OPA2, 160K [iff} VS 10K R, GAIN #fE(E (Fk 1000 {%455) , RO 3 0 KRl
0x000008CC OPA2, 080K KR VS 10K ki, GAIN #ifEfE (K 1000 f5455) |, RO K 0 B
0x000008D0 | OPA2, 040K Kk} VS 10K KR, GAIN uEfE (F7K 1000 £5455) , ROy 0 KR
0x000008D4 OPA2, 020K il VS 10K Kif#il, GAIN #fifl (Fk 1000 f%£E5) , RO A 0 Wik
0x000008E0 | OPA3, 320K Wifi} VS O5K [ihff, GAIN RE(E (Fk 1000 {%455) , RO 3 0 KRk
0x000008E4 | OPA3, 320K Wifi} VS 10K [Fiff, GAIN RfE(E (Fk 1000 {%455) , RO 3 0 KRl
0x000008E8 | OPA3, 160K Wi} VS 10K [Fihf, GAIN RIfE(E (Fk 1000 {%455) , RO 3 0 KRl
0x000008EC | OPA3, 080K Wi VS 10K FifE, GAIN Ay (K 1000 f%Z55) , RO 2y O Rtk
0x000008F0 OPA3, 040K FR# VS 10K Wiif, GAIN #ifEfE (A 1000 f5455) | RO K 0 BRI
0x000008F4 OPA3, 020K RK#f VS 10K Wi, GAIN MUE(H (kK 1000 f5455) , RO A 0 Rkl
0x00000900 OPA4, 320K kit VSO5K [, GAIN #E(E (7K 1000 5255 ) , RO A O KR
0x00000904 | OPA4, 320K [/} VS 10K i, GAIN RUE(E (§7K 1000 f5455%) , ROy 0 KR4
0x00000908 | OPA4, 160K [/ VS 10K Wi}, GAIN fGE(H (FK 1000 f5255%) , RO Ky 0 KR
0x0000090C OPA4, 080K Fiff VS 10K Widl, GAIN Ryl (F7k 1000 f54558) , RO Hy 0 Wihhd
0x00000910 OPA4, 040K FR# VS 10K Wiif, GAIN FfEfE (7K 1000 f5455) | RO K 0 BRI
0x00000914 | OPA4, 020K Wiff} VS 10K Fiff, GAIN #fE(E (Fk 1000 {%4552) , RO 3y 0 Kiih
0x00000920 OPAS5, 320K FRf#E VS OSK Wi, GAIN Ryl (F7k 1000 f54558) | RO Hy 0 Wi
0x00000924 | OPA5, 320K Riff VS 10K [klf, GAIN R (7K 1000 fH5455) , RO M O Bl
0x00000928 | OPA5, 160K Riff VS 10K [kif, GAIN FE(E (K 1000 f5£55) , RO M O Bl
0x0000092C OPAS5, 080K RFifE VS 10K Wilf, GAIN Ryl (F7k 1000 f5455L) , RO Hy 0 Rii
0x00000930 OPA5, 040K FRf#E VS 10K Wi, GAIN Ryl (F7k 1000 f54558) | RO Hy 0 Wi
0x00000934 | OPA5, 020K Wiff} VS 10K Fiff, GAIN #fE(E (Fk 1000 {%4552) , RO 3y 0 Kiih
0x00000940 | JREILEES, REERIMEE

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, HAHIE (4K 1000 f5455E)

0x00000960 OPA1, HLAHE (4K 1000 f5455E)

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

0%000009A0 OPAO 6 M4z N 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 (5 f5 AL 2 4
Ox000009A8 | Bit[15:0 64 ikl 144
0x000009AC OxXFFFFFFFF({54)
OPAL 6 1P (r [ [) Offset (il (177 5K, Tfr: V, Jk 10000 (%)
0x000009B0 Bit[31:16] 2 M AMEHL 6 14
Bit[15:0] 4 K fi40 5 £
Bit[31:16] 8 L [l 4 1%
DO | Bierts:01 16 g ki 3 £
Bit[31:16] 32 [5H (5 AL 2 4
DONDTIER | minsio) o4 fiih vk 1 74
0x000009BC OXFFFFFFFF({%E@)
OPAZ 6 {1 Offset (il (77 B, Hify: V, JiCk 10000 %)
0x000009C0 Bit[31:16] 2 5K AEH 6 14
Bit[15:0] 4 K fis4L 5
Bit[31:16] 8 [SHCA AL 4 7%
Ox000009C | pii115.0] 16 fisi e fiekc 3 44
Bit[31:16] 32 (I f55L 2 4
Ox000009C8 | pii115.0] 64 fizhi ek 1 4%
0x000009CC OXFFFFFFFFU 573)
OPA3 6 /{3 1 Offset (il (177 B2, Hify: V, Jiik 10000 (%)
0x000009D0 Bit[31:16] 2 EURAEEL 6 14
Bit[15:0] 4 L K fis4L 5 £
Bit[31:16] 8 (ST AEAL 4 1%
Ox000009D% 1 i1 115:07 16 i A fist 3 44
Bit[31:16] 32 (A ik 2
Ox000009D8 1 by 115:0 64 s Aofiss 144
0x000009DC OXFFFFFFFF({%%’)
OPA4 6 147 [ [) Offset (L (755K, Sfr: V, JCk 10000 ()
0x000009E0 Bit[31:16] 2 1§Lﬁﬁjﬂ%§§( 6 14
Bit[15:0] 4 {5550 5 4
Bit[31:16] 8 fi A5 4L 4 +%4
Ox000009E4 | pit115.0] 16 fisii ek 3 44
Bit[31:16] 32 A ik 2
0x000009ES8 Bit[15:0] 64 f:ﬁijﬂ:ﬁ 144
0x000009EC OXFFFFFFFFU% )
OPAS5 6 M 4A7 Y Offset {5 (5528, {7 V, JCk 10000 %)
0x000009F0 Bit[31:16] 2 5K AEHL 6 14
Bit[15:0] 4 5Ok f%5L 5 £
oonaps | PEISL6T8 KRR 4 7

Bit[15:0] 16 fFRCAFEL 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 R} VS 05K KR4 .
PRBEAE (7K 100 f255R)

16 (LAEH R2 SZRRRAAE,

ik 16 {747/ R1 5L

0x00000A04

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

16 (LAEH R2 SERRBAAE,

ik 16 A7/ R1 3¢

0x00000A08

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

16 (LAEH R2 SERRBAAE,

ik 16 A7/ R1 3¢

0x00000A0C

OPAO, 080K [} VS 10K KR4 {7 .
PRBEAE (97K 100 f455R)

216 (LAEH R2 SZRRRAAE,

ik 16 {747/ R1 3¢

0x00000A10

OPAO, 040K kit VS 10K FREFFS1 o
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 R} VS 05K WK {7 .
PREEAE (97K 100 fE455R)

5 16 fLA7 R2 SEPRFAME,

ik 16 fiAFH R 58

0x00000A24

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

5 16 fLA7L R2 SEPRFAME,

ik 16 fiAFH R 58

0x00000A28

OPA1, 160K KR} VS 10K WRUHA4 {7 .
PREEAE (97K 100 f455R)

5 16 fLA7L R2 SEPRFAME,

ik 16 fiAFH R 58

0x00000A2C

OPA1, 080K it VS 10K WRIBHY(T o
PREEME (F7K 100 fi5255)

151 16 (A7 R2 SEBRBHAE,

% 16 747/ R1 5E

0x00000A30

o

OPA1, 040K KRR VS 10K WRABH4 (L
PrBEAE (K 100 fi545ER)

151 16 (A7 R2 SEBRRHAE,

ik 16 (477 R1 5K

0x00000A34

OPA1, 020K kit VS 10K RIS o
PrfEAE (K 100 fi5455R)

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 Rii# VS 10K FRUEHH4(T .
FREEAE (F7K 100 f5455)

= 16 (A7 R2 SEBRBHAA,

ik 16 fAFH R1 58

0x00000A48

OPA2, 160K Kii# VS 10K FRUEHH4(T .
PREEAE (F7K 100 f5455)

= 16 (A7 R2 SEBRBHAA,

ik 16 fAFH R 5E

0x00000A4C

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

5 16 frA7) R2 SEPRBAA,

% 16 A7/ R1 5K

0x00000A50

OPA2, 040K RKiit VS 10K FRUEH4(T .
FrREEAE (F7K 100 f5455)

5 16 fLA7) R2 SEPRBATH,

% 16 A7/ R1 5K

0x00000A54

OPA2, 020K kit VS 10K FRERFFS1T o
FrEEAE (97K 100 f5455)

151 16 (A7 R2 SEBRRHAE,

fI& 16 il R1 5%

0x00000A60

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

15 16 (A7 R2 SEBRRHAE,

ik 16 fZAF/ R1 58

0x00000A64

OPA3, 320K WkifE} VS 10K FRUEFS(T o
PrEEE (F7K 100 F5255)

151 16 (A7 R2 SEBRRHAA,

i 16 fAF/ R1 58
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0x00000A68

OPA3, 160K KR} VS 10K WK {7 .
FRBEAE (97K 100 f4550)

151 16 (A7 R2 SEBRRHAE,

ik 16 fifF/ R1 58

0x00000A6C

OPA3, 080K Rl 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 KR} VS 10K WRUHS {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 R} VS 10K KRS .
BRBEAE (§7K 100 f455R)

16 (LAEH R2 SERRRAAE,

ik 16 {747/ R1 5L

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 WRUHA4 {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 KR} VS 05K WRUHA4 {7 .
PREEAE (97K 100 f5455R)

5 16 fLA7L R2 SEPRFAME,

ik 16 fiAFH R 58

0x00000AA4

OPA5, 320K it VS 10K BRI o
PREEME (F7K 100 fi5255)

151 16 (A7 R2 SEFRRHAAE,

ik 16 A7/ R1 5K

0x00000AA8

OPA5, 160K [ttt 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 RRIBHY(T o
PREEME (F7K 100 fi5255)

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 MHA TRy Offset f (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 /MHfy Ty Offset {H CARFFRM, Hifi: V, Bk 10000 %)

2 fE ORI R 6 14
4 ECRAR 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 M4{7 iy Offset {H CHRF5IM, Hfz: V, ik 10000 £5)
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 ({f:5)
OPA3 6 MY4{. iy Offset {H (AT, Hfr: V, K 10000 £5)
0x000009D0 Bit[31:16] 2 f5IAATEL 6 £
Bit[15:0] 4 fE/HURAEEC 5 A
Bit[31:16] 8 {2 fi7 4 4 £
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 | OXFFFFFFEF ({£5)
OPA4 6 MY4{7 iy Offset {H CHFFH2M, Hfz: V, kK 10000 £5)
0x000009E0 | Bit[31:16] 2 {7 kM4 6 14
Bit[15:0] 4 fE/CRAE%C 5 A
Bit[31:16] 8 & A% 4 14
0x000009E4 o e o
X Bit[15:0] 16 {5 A 54 3 14
Bit[31:16] 32 5 R A4 2 1Y
0x000009E8 NN
X Bit[15:0] 64 {5 ARS4L 1 1Y
0x000009EC | OXFFFFFFFF ({3%4)
OPAS5 6 P40 N1 Offset {5 (CARF52EMY, Ffz: V, JK 10000 £%)
0x000009F0 Bit[31:16] 2 5 RAEH 6 14
Bit[15:0] 4 f&HURME%L 5 A
Bit[31:16] 8 & K54 4 14
0x000009F4 o e o
X Bit[15:0] 16 {5 A 54 3 14
Bit[31:16] 32 5 R4 2 1Y
0x000009F8 \ o o
X Bit[15:0] 64 A A4 1 1
0x000009FC | OXFFFFFFFF ({§:5)
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8 DMA

8.1 bR

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

mE 8-1 fiffn. HAHSREAFEY DMA i5n]), {UNHEH# TS5 CPU MEM ML .
ADC/DAC/SP1/12C/MCPWM /UART /Timer/GPIO/Hall/SRAM 23545 1] LAk CPU F1 DMA tL=2351A] .

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

DMA £7 8 i, = Miss|%E. 24 DMA %50 H4 N F R & AR, Hef et
frftdk, Eafiad P AZ LA, e sk iz, DMA ZRE, A=Ak

12MHz RC
192MHz
PLL
32kHz RC

MCPWM x2

TIMER x5

POWER MANAGEMENT

Power-on Reset

HALL x2

Brown-out Detector

IWDG \ \ WWDG

Voltage Regulator

SYSTEM CTRL

1 8-1 DMA AHB a2k ify
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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 2 ik, Al DMA_CCRx.RMODE=0, Jj—7k DMA ik, DMA #LLA %
DMA_CTMSx k&, SRAE{# DMA_CCRx.EN %, B H iR,

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 AR s — I Edls, iz DMA_CTMSx 4 ), fi#l{-4% DMA_CCRx.EN fii§ %, B Fibx

=+

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 {41

DMA 52— R4, HiblfEHE DMA_CCRx.SINC ] DMA_CCRx.DINC P 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 & vin] UART_DATA &i; SPI/12C FIFO £2[1¥[EE bkl , A AR IR (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
WAZ T IRIALSE S byte (&L, Hihk B 2hin 1, X7 half-word, #shlH3hfn 2, X} word, Mtk [ 3)
4. FNELARERME A6, BEEA T SINC AR [HECE R, DMA P5 [ sbhk (A2 G50, H gk
FIH . fCEA—FE4m 4 1k, EHEERT B b BE R ~F 200 word o SRR A A, SR ECEH R R
~ 4 byte 5} halfword, Nl fmfs % i 1/2 HE1TiEIE .
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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 i1k I 2 1
—Mt, SINC=0, DINC=0, jibht. HAMMEEI AN, wfREN MR SN S -

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 IIAE A5 R, DMA BBRn] LA % & DMA_CTRL.EN {22 0 SREEH] (225K 5G] DMA {lifE
555K 4] 8 N EIE N [ [ i DMA_CCRX.EN) , i) DMA I 14556 ] . DMA 45 i B 27 (7w
(AILAB; CPU BC'E) MEdustcs (RS LA RS T & U mER) o

DMA 7 #; 8, 16 mf 32 bit (byte, half-word, or word) = Fit {7 % [ 1% % 5 46 , @ it fid &
DMA_CCRx.SBTW 71 DMA_CCRx.DBTW >RG4 UL AT H (b U5 A1 A AL 58, P hEs A7 58
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— 1k %iz DMA_CTMSx 3 1. W TIEAMEEK
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 IR, FRIAHT— 5t id. TEH 2, DMA & e DMA_CCRX.EN {7
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BAFENL, —E A, HI{E DMA_CTMSx i % 0. WIERESR &4, i LAR{F1Z 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 kB IE, Jfr=Aribrbrd. i ~, DMA_CCRx.EN JC/i#ft:
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

BT, DMA_CTMSx A (7 g b s ity 0 J5 B HO0 MIIARC B . a2 ek
BFINAE, WSR2 Aos EAEFREDE, WRERs 2N, WES —fEdR k4. L ADC 2l
Wz ZNAAY], BOEEWRBA/NA 16bitx12channelx8 ¢, MIFEFEEMEAT DMA S84 96 4>
halfword iz J5 EHOT UG T —4eius, HFE S B A b i, & DMA S Wb
AR, DMA SERL—E R/ SRS 5 RIZE 1A DMA #:4F, IE 2 i E DMA 5S¢
Wrbs Ao, A IR AR 5 358 X LR DMA il gE , RIRE PR FE i B 2048 1% 18 18 1% e S0 R R
DMA_CCRx.EN #74 0. DMA 2tz #¢ vk i DMA_CTMS F fra it Tl o
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8.2

RHEBEHDMA
(B EME, REEN=1) ~
BHEEER
EIRHER (HRECTMSx#{E S il HE4t)
B EERH BERIAR ... Y T EVe o
R CTMSXAIE S T—
* - il iz i\ B DMAR AL BT S
\ 4
BHERES S EN
i DMAZS £ £h TR EEN | RES BB EAETEN
(T Hi % DMASE RS S8 Py S (KiMEE)
MRZ2
v € mast v

Bir ARG LEEE E—RIAKIE

[ iheir, Zeunanne
BN B R A — MR

HR

[ 8-7 DMA {31 / Fx AL A T 45

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 3k, 5 1 HI™A4, BOPFRA (30 B S /B2 . R PRERIE T Mo
BRI, SARPER SN AR DMA (il RIS, 8 EAE X B A rh i iz, B
AN EE CPU XA rgA T I, , WA AR N DMA fAgigsk. i EAEF DMA 3R {5 5485d DMA i

THZ PR T )5 &4 DMA ff {15 %

, TCEHAE R RS

% 8-1 DMA iRk

fihi & e ik
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 A S M ENZ 2] SRAM . ADC HLEBERAESE R i 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, (RS CPU M)y .
Timer Timer {§ 32/ Hb G /A3 -4/ DMA 55K, A& DMA #/E i S 2 gk E,
AR ER A (An4Ehg 10ms fifi & —k DMA #24F)
SPI SPI Fibefii FREICZEvh X 2641 4 DMA i53R155, T SPI 2RI, Fr LA
S P X L 2 BT Rt 2 Bk e B bR . SEEL SPIFIFO H Bl bR f bRk
MCPWM MCPWM #bffifi i 22 /118508 1459 /4 4> ADC fih 2 {55-/E-f DMA 353k, H{&k DMA
PAEARIE IS T T E
e 12C fsitefdi i 12CO_SCR.BYTE_CMPLT H[I 575 A& 1652 A M % DMA ik, DMA H3l
TE R 12C i sRkbras. Hoh 12C FRBr R4 By CPU My
AR k(i UARTLIF i DMA i3k, a5 DMA B & &40 2 WE2 8, il
UART {8 UART %0858 il 2E 748 DMA & R{G5; WnsRA&4 7 2 Bt L BN AE, W (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 B4 CPU IR
CAN CAN T LAfE S DMA J5 3R
HALL | HALL Flia] LLfE 5 DMA &3k
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CMP CMP Hrifra] LAE S DMA 383K

24i4 % 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 BB ITEE . BARZ DR il % DMA Tz T FMAC (/K28R E

GPIO GPIO Al AT LI/E ) DMA 13K

83 LR

DMA [ AR A, i 8-8 Fim. hyibido H B T Ry 26 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/Egk RN : il 0>WiE 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 iliiE L /B2
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8.4 fhEk

1 DMA AbF25 RS , sERIRISE @i DMA (545, FH 1A — 15k 21 DMA i
SRR, DMA ZARYRI SR UL T i, (EIBZRRINSME R 2074 5] DMA fi4r. Hoil ADC 3
LG, 550 ADC UGS, ADC (KR BESE IR PhR ik DMA 1552, DMA 107 Ak s
SRS ARSMEIR; 4T UART, 4505 — 1 byte Tk #1F SPI/12C £F#iiE 52— FIFO
IR, TR

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
ML AV — AR IR, A NIARSE 5 A =B AR SE BT ] o

8.5 Ml

DMA ffy— B 52 0, DMA H{EIF74: DMA i, 4 DMA S— BB RIER, £ HE%
P31 (856 &5 DMA_CCRX.EN.,

8.6 FFfFar

8.6.1  HiHt/ D

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

TR P A% itk TiHA
DMA_CCRO 0x00 DMA i 0 il & 2 (e
DMA_RENO 0x04 DMA i 0 iR 2 f75e
DMA_CTMSO0 0x08 DMA i 0 fEM R {75
DMA_SADRO 0x0C DMA iiiE 0 Jithhil 25 77 o
DMA_DADRO 0x10 DMA i 0 H il 25 75

0x14
DMA_CCR1 0x18 DMA i 1 il B 25 (s
DMA_REN1 0x1C DMA 5ifiild 1 3R e 2 (o
DMA_CTMS1 0x20 DMA 5iliil 1 &R E s e
DMA_SADR1 0x24 DMA i#iH 1 J5ithhl % /758
DMA_DADR1 0x28 DMA jliiEd 1 H b2 1748
0x2C
DMA_CCR2 0x30 DMA i 2 il & 2 e
DMA_REN2 0x34 DMA i 2 iR 2 f7ae
DMA_CTMS2 0x38 DMA i 2 (B RRE 17
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DMA_SADR2 0x3C DMA jifijE 2 Jiiht 5 Fes
DMA_DADR?2 0x40 DMA ifEiE 2 H 257
0x44
DMA_CCR3 0x48 DMA i 3 il i B 25 (e
DMA_REN3 0x4C DMA i 3 iR e f75e
DMA_CTMS3 0x50 DMA i 3 (BB (75
DMA_SADR3 0x54 DMA i 3 Yt 27 f75e
DMA_DADR3 0x58 DMA jij 3 H k35 f7as
0x5C
DMA_CCR4 0x60 DMA ifii 4 i fic B 25 s
DMA_REN4 0x64 DMA il 4 {5 R RERT 174
DMA_CTMS4 0x68 DMA JliiE 4 G EET A7
DMA_SADR4 0x6C DMA j#iH 4 Jithl 2558
DMA_DADR4 0x70 DMA ¥ 4 HHih- 257
0x74
DMA_CCR5 0x78 DMA i 5 il e B 25 f7ae
DMA_REN5 0x7C DMA j#iiH 5 1 RIFHE R (Fae
DMA_CTMS5 0x80 DMA i 5 B R 175
DMA_SADRS5 0x84 DMA jifij 5 J5 ik 27 (7
DMA_DADRS5 0x88 DMA jijE 5 H bt 75 s
0x8C
DMA_CCR6 0x90 DMA ¥ 6 M B2
DMA_REN6 0x94 DMA jifiiF 6 iR RERT (790
DMA_CTMS6 0x98 DMA i 6 G E 2 {75
DMA_SADR6 0x9C DMA i 6 JE M 25 (75
DMA_DADR6 0xAQ DMA i 6 H il 25 75
0xA4
DMA_CCR7 0xA8 DMA i 7 il e B 25 fiae
DMA_REN7 0xAC DMA j#iiH 7 1 RIFHE R o
DMA_CTMS7 0xBO DMA ¥ 7 R s
DMA_SADR?7 0xB4 DMA il 7 Y525 (e
DMA_DADR7 0xB8 DMA jilii 7 H b 27 /748
0xBC
DMA_CTRL 0xCO DMA #2725 7 28
DMA_IE 0xC4 DMA H i HE 27 (52
DMA_IF 0xC8 DMA HiR AR5 £

8.6.2 DMA_CTRL DMA #4374

Hihk: 0x4001_9CCO

S{E: 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 H

[0] EN DMA {fifE

8.6.3 DMA_IEDMA thifi{figeaifres

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
:I §I EI E\ E\ EI E\ EI
S S S S S 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 SEjl Rl
[6] CH6_FIE | iljE 6 Sl HR (il
[5] CH5_FIE | JljE 5 Sl HR (il
[4] CH4_FIE | 1H#H 4 5ERcHHIbr i
[3] CH3_FIE | J#jH 3 SEHh (il
[2] CH2_FIE | iliE 2 SEl R
[1] CH1_FIE | iljE 1 SE P s
[0] CHO_FIE | 1#JE 0 S K

8.6.4 DMA_IF DMA HiirEsifies

o) | am | @od | @md | aod | @od | o | ao
O |[OF [ OF | OF | OF | OF | OF | OF

Hohk: 0x4001_9CC8

S{E: 0x0
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15 14

13 12

2 8-5 DMA Hilikr 2 (728 DMA_IF

11 10 9

8

7

6

5

£

w

[\S]

=

(=}

s | = | = |2 |5 |5 |5 |¢&
24 24 24 24 24 24 24 a4
0 0 0 0 0 0 0 0

(A=Y (RN T I

[31:8] A

[7] CH7_FIF | 1ljA 7 st b, SAas, 5 1HE

[6] CH6_FIF | 1A 6 5t /lHhliint, mAR, 5 1HE

[5] CH5_FIF | i8i8 5 SEph e, AR, 5 13EEF

[4] CH4_FIF | 1B 4 5ERh e, AR, 5 13EF

[3] CH3_FIF | 1A 3 5ol bibnats, mAsl, 5 11HE

[2] CH2_FIF | iBjH 2 SEphiieis, AR, 5 13EF

[1] CH1_FIF | i8i8 1 SEph e, AR, 5 13EF

[0] CHO_FIF | 1A 0 se b bibnats, mifasl, 5 1 1HE

8.6.5 DMA EEEHNGFS

8.6.5.1

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

Motk 12 0 0x4001.9C00, 0x4001.9C18, 0x4001.9C30, 0x4001_9C48, 0x4001_9C60,
0x4001_9C78, 0x4001_9C90, 0x4001_9CA8

SA{E: 0x0

15 14

13 12

% 8-6 DMA JH il & 77 {7 7 DMA_CCRx

11 10 9

8

7

6

5

£

s = 2 2 | £ s |z
5 2 @ A S z
RW RW RW RW RW RW RW
0 0 0 0 0 0 0
(AZ BT il
[31:12] A
[11:10] SBTW | JEHbBHETT[A)A7 %%
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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 7 =
[6] SINC 0: B
TAFAEH—IR, Hihl3HE SBTW %o iy K/ N 14 1/2/4

[5] AR AH

H 9 bk 4 75 =X
[4] DINC 0: /i1
LAFEH—k, Hokb3 8 DBTW hR7 K /NG 1/2/4

[3] CIRC TR, SR

[2] A

0:SPAETEH, —HELEIEHZ X, [ DMA TESRIEH 5, —1
DMA Jf§3f H 4y 5.

[ | RMODE |1:d#tfeti, fRstibiT—ORimichn, SIks) DMARIGH—i, %
> DMA 55 i 52 5

RS SR Yt

WIEMERE, = AR, BFE 1T EEE T DMA fiusfiiE, fossem
J5i DMA i3 AR 2

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

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

SE: 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 £ 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] R
[29] GPIO_TRIG GPIO Ji5sRffifE
[28] FMAC_Y FMACY
[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 £l
[19] UART1_TX UART1 %1%
[18] UART1_RX UART1 #2[{
[17] UARTO_TX UARTO %1%
[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 Ki%
[10] SPI1_RX SPI1 2l
[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 [13@E P ECE 1 N AT AN HBHE R S RERY AN IR SRS R, 33X el e o FH
PRIUE o HAP R SR IG LA TR REIRES , BIER {417 DMA_RENX.SW_TRIG 5 1 BIFf-45—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)

itk 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 Biluthia . oy fiaEiZamiaine /a4 o Hik,

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

24 DMA_CTRL=1 H DMA_CCRx.EN=0 [}, E#iHE CTMSx {f, 1L DMA NHEMHsHI 84K
EOTHERFE

*4 DMA_CCRx.RMODE=0 i, /R4 14, 4H4¢fL4 DMA_CTMS VA ;
%4 DMA_CCRx.RMODE=1 [}, F/nf& i DMA_CTMS %%, ARpe(ehi— 8 ;
U EEEZ RS2 I EAVEVEIR

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

R RIs 5, 2 & CTMS.ROUND =1, [iARELLH Y 0.
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1% % DMA_CCRx.CIRC=1 (RIfEIR#) K, DMA_CTMSx AHFEAER, S TICHRE; 4
DMA_CTMSx #JEN 0 B, EFHEH AT, TFE N Bt . HAb R ol i S s
DMA_CTMSx, 1l DMA_CTMSx=1, H DMA_CCRxRMODE=1 [}, JlTHis %,

4 DMA_CCRx.RMODE=1 [if, DMA_CTMSx it A 4 A R AMOSHE 4, 24 DMA (E4 5 ik 55
KGN NICE . BN — BB E(E. 250k, thufid® DMA_CTMSx=4, EHUN Al RE
#| DMA_CTMSx {1 4 JFfRid sk, 3,2,1..2 54800 0. 4 DMA {77 2 B gt T 4 AL 4mint,
EYE YT DMA_CTMSx 5 ASHUE . 24 DMA_CCRx.RMODE=0 f}, DMA_CTMSx 32! A 24 i —i¢
Tl RAMOBIREL . (TN EEE 24 DMA EZA0ER, Ar D2 tH A DMA_CTMSx 23l
Ak

R, EREPITE DMA dljEnT, #EERAE DMACTMSx #ifds, C&MFE E— k&
DMA_CTMSx 7722 TV 20 0. 7E1% 5 DMA_CTMSx Z 77580, 5 85(5%4F DMA_CTRL=1, F] DMA
PEfHRE, 750 DMA_CTMSx 235 ATk

FHRREE
CCRXEN=0

HREEMIE

RMODE=0
CRER)  fgcTms S RH
(TALARR)

‘ REHEEE ‘

Ho

RAEH

{ERiEE . . CTMSiRE A
7 =

CCRXEN RMODE #%%.? 1EIZERL? PSR

IRCTMS: AL
4321..

RMODE=1
(4eHR=t)

M HRET

4] 8-9 DMA A FE I LA

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 JHjE x JHik
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24 DMA_CCRx.SBTW=2'b01 [}, HIECE ML 16bit Az YR 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 43 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

>4 DMA_CCRx.DBTW=2'b10 Fi, I & A LA 32bit A7 iz N 77 %4 . DMA_DADRX.ADDR[1:0]
HICRL, HHhb2s Ll 4 Ay .

¥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 ZRHI AR T 84 41~ GPIO. 8 /> GPIO Al 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 ZhREHEIA]

m EE AR, Pm[n] A0t i PAD, m ATUZE 0~5, 78 6 2H GPIO Hrfff R —4H, n 7] LU 0~15,
FoR—41 16bit GPIO Ff{)—4> 10, M55t — B AR BE B 765 PAD, HEPHFH(E A
100~200Q. #FESEE A=A, Y GPIOm_POE[n]=0 [f, buffer fiH SFHA,
0] buffer it 5 GPIOm_PDO[n] M F-AH[F » #0755 AW — DTS N, 4
GPIOm_PIE[n]=0 f, GPIOm_PDI[n]{E# 0, >4 GPIOm_PIE[n]=1, EJ#j A\ffAEFTFFHT, GPIOm_PDI[n]
(2 -5 Pm[n]iB 4 AR o 85 R PAD FTABCE bR Fhr, R HPHSEME S 41kQ, TR
FHHRECN 42kQe T8 flE L 2FEEmZ, BB R e E W2

9.1.2 RS
> 52 16bit GPIO, 1 #f 4bit GPIO, 1t 84 /> GPIO

> ERITR AT CE
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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 FasE Lt A, (UEHMEAE . 12 P5 HAA P5[3:01 4553, ANFAE
P5[15:4]i% /14> 10,

2 9-1 GPIOX F {75514

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 JFiffdifE
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 HHr/DMA ik iy etk 2 0x4001_6580.
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7 9-2 GPIO il /DMA ey f7 4 5156

R i % Hirtk i
EXTIO_CRO 0x00 GPIO 0[7:0] H1¥7/DMA fith % 27
EXTIO_CR1 0x04 GPIO 0[15:8] 114 /DMA fit % 71
EXTI1_CRO 0x08 GPIO 1[7:0] H1¥7/DMA fih % 27
EXTI1_CR1 0x0C GPIO 1[15:8] 114 /DMA fit % 71
EXTI2_CRO 0x10 GPIO 2[7:0] 1§ /DMA fi % 57
EXTI2_CR1 0x14 GPIO 2[15:8] 11K /DMA fith % 2 781
EXTI3_CRO 0x18 GPIO 3[7:0] H1l¥7/DMA fiih %z 5
EXTI3_CR1 0x1C GPIO 3[15:8] 11k /DMA fith % 2 781
EXTI4_CRO 0x20 GPIO 4[7:0] H1l¥7/DMA fiih % 5
EXTI4_CR1 0x24 GPIO 4[15:8] 11§ /DMA fith % 2471
EXTI5_CRO 0x28 GPIO 5[7:0] r1l7/DMA fili g A1
EXTI5_CR1 0x2C GPIO 5[15:8] 11k /DMA fith % 2751

EXTIO_IF 0x30 GPIO 0 Fhl¥ikz
EXTI1_IF 0x34 GPIO 1 rhiikr
EXTI2_IF 0x38 GPIO 2 itz
EXTI3_IF 0x3C GPIO 3 ik
EXTI4_IF 0x40 GPIO 4 ik
EXTI5_IF 0x44 GPIO 5 rhli 7
CLKO_SEL 0x50 i H e
LCKR_PRT 0x54 GPIO {547
EXTI_REN 0x58 GPIO DMA i3k {#ifiE

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

GPI00/1/2/3/4/5 Hiht45I/E: 0x4001_6400, 0x4001_6440, 0x4001_6480, 0x4001_64C0,
0x4001_6500, 0x4001_6540

SA{E: 0x0
% 9-3 GPIOx #iy AfHifE 27 775 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] A
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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 Af#fE
[12] PIE12 GPIO x[12] / Px[12] ®j A\fHfE
[11] PIE11 GPIO x[11] / Px[11] ®j Af#fE
[10] PIE10 GPIO x[10] / Px[10] %y Af#fE
[9] PIE9S GPIO x[9] / Px[9] #i AfHiRE
[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] fi AfEifE
[4] PIE4 | GPIOx[4] / Px[4] i AfFifit
3] PIE3 | GPIOX[3] / Px[3] i AfEifiE
2] PIE2 | GPIOX[2] / Px[2] i AfEfE
[1] PIEL | GPIOX[1] / Px[1] fi AfEfiE
[0] PIEO | GPIOX[0] / Px[0] i AfEifiE

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

GPI00/1/2/3/4/5 Huht4) 52 : 0x4001_6404, 0x4001_6444, 0x4001_6484, 0x4001_64C4,
0x4001_6504, 0x4001_6544

S 0x0
22 9-4 GPIOX #) H (i FE 21 1722 GPIOxX_POE
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
s} = e} N kot S o @ N © n < on o~ — =)
s | e |&s|&8|&s|s| 2| |8 |8 |8 || |&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
WE | RAt i
[31:16] g

[15] POE15 | GPIOX[15] / Px[15] #th (i

HE
[14] POE14 | GPIOx[14] / Px[14] il {fife
[13] POE13 | GPIOx[13] /Px[13] #yHi{#igE
[12] POE12 | GPIOx[12] / Px[12] #iili{iifie
fE
fE

[11] POE11 | GPIOx[11] / Px[11] #Hi{#i
[10] POE10 | GPIOx[10] / Px[10] #fjtHiffi

[9] POE9 | GPIOx[9] / Px[9] #ifdifE
[8] POE8 | GPIOx[8] / Px[8] 4t ifE
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7] POE7 | GPIOX[7] /Px[7] ffith f#fE
[6] POE6 | GPIOx[6] / Px[6] ffith ¥
[5] POES | GPIOX[5] / Px[5] fith f#f
[4] POE4 | GPIOX[4] / Px[4] ffith (¥ fE
3] POE3 | GPIOX[3] /Px[3] ffith f#fE
[2] POE2 | GPIOx[2] /Px[2] fith f#fE
[1] POE1 | GPIOx[1] / Px[1] ffith (i fE
[0] POEO | GPIOx[0] / Px[0] it i

9.24  GPIOx_PDI (x = 0,1,2,3,4,5)

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

S E: 0x0
< 9-5 GPIOx ¥ AXUEZ 1E4%s GPIOx_PDI
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PDI
RO
0
(A=Y L AFR il
[31:16] AL
[15:0] PDI | GPIO x #ij \Kiie

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

SA{E: 0x0
2 9-6 GPIOx ¥ B E B & 174y GPIOx_PDO
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PDO
RW
0
(A= RLAAFR A
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[31:16] A

[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 Ml 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

A= HLAAFR
[31:16] A

[15] PUE15 | GPIOX[15]/Px[15] F$fdifE
[14] PUE14 | GPIOx[14]/Px[14] L¥ifdifE
[13] PUE13 | GPIOx[13]/Px[13] _EHiflifE
[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] _HifdifiE
[7] PUE7 | GPIOx[7]/Px[7] FHiffifE
[6] PUE6 | GPIOx[6] / Px[6] _Hi{#igE
[5] PUE5 | GPIOx[5]/Px[5] FHiffifE
[4] PUE4 | GPIOx[4] /Px[4] FHiffifE
[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 | GPIOx[0] / Px[0] _bHufdifiE

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

GPI00/1/2/3/4/5 Hihl53 512 0x4001_6414, 0x4001_6454, 0x4001_6494, 0x4001_64D4,

0x4001_6514, 0x4001_6554

S{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] ) 23] &) 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] FHrfiif
[11] PDE11 | GPIOx[11]/Px[11] FHrfdifk
[10] PDE10 | GPIOx[10]/Px[10] FHr{difE
[9] PDE9 | GPIOx[9] / Px[9] TFHuflifE
8] PDE8 | GPIOx[8] / Px[8] TFHuflifE
[7] PDE7 | GPIOx[7] / Px[7] FHiflifE
[6] PDE6 | GPIOx[6] / Px[6] FH/ffifE
[5] PDE5 | GPIO x[5] / Px[5] TFHifligE
[4] PDE4 | GPIOx[4] / Px[4] THufiifE
[3] PDE3 | GPIO x[3] / Px[3] TFHiflifE
[2] PDE2 | GPIOx[2] / Px[2] TFHif#igE
[1] PDE1 | GPIOx[1] /Px[1] FHufiifg
[0] PDEO | GPIO x[0] / Px[0] TFHifligE

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

GPI00/1/2/3/4/5 Huhl4r 52 : 0x4001_6418, 0x4001_6458, 0x4001_6498, 0x4001_64D8,
0x4001_6518, 0x4001_6558

A=A A
SArfE: 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 | GPIOx[15]/ Px[15] JFifti

[14] | PODE14 | GPIOx[14] / Px[14] JFift

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

[11] PODE11 | GPIO x[11] / Px[11] JFIW{H A

g
E
E
[12] PODE12 | GPIOx[12] / Px[12] JfiffdifE
4
4

[10] PODE10 | GPIO x[10] / Px[10] Jfm{# A

[9] PODE9 | GPIOx[9] / Px[9] FfikifdiaE
[8] PODE8 | GPIOx[8] / Px[8] FfiifdiaE
[7] PODE7 | GPIOx[7]/Px[7] FFikifdiaE
[6] PODE6 | GPIO x[6] / Px[6] FFififdifE

5 PODE5 | GPIO x[5] / Px[5] HiRfirE

N

PODE4 | GPIO x[4] / Px[4] HiRfrE

PODE3 | GPIO x[3] / Px[3] HiRfirE

N

PODE2 | GPIO x[2] / Px[2] HiRfHiRE

PODE1 | GPIOx[1] / Px[1] HiRflirE

w
—_ e | | | [ —

PODEO | GPIO x[0] / Px[0] iR firE

9.2.9  GPIOX_PFLT (x = 0,1,2,3,4,5)

GP100/1/2/3/4/5 Huhts35)2: 0x4001_641C, 0x4001_645C, 0x4001_649C, 0x4001_64DC,
0x4001_651C, 0x4001_655C

S 0x0

2 9-10 GPIOX JEU 2 1742 GPIOx_PFLT

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

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] il &yl
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[10] PFLT10 | GPIOx[10] / Px[10] it & &yt
[9] PFLT9 | GPIOx[9] / Px[9] Mir& Ik
8] PFLT8 | GPIO x[8] / Px[8] MC& ki
[7] PFLT7 | GPIOx[7] / Px[7] BC& &y
[6] PFLT6 | GPIO x[6] / Px[6] MiC & ki
[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] AC& &l
[0] PFLTO | GPIO x[0] / Px[0] Mr& &

9.2.10 GPIOx_F3210(x=0,1,2,3,4,5)

GPI100/1/2/3/4/5 Huki-4)5/2: 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 A ansk 9-12 ffoR

2 9-12 GPIO jAEsE fl

GPIOx_Fxxxx FE{H | 28 _WIREICS TIRE
0x0 AFO LI RE
FEM LTI RERT , F52E5C 1] GPIO X[ IE 1 OE
0x1 AF1 FC A A4 HH S i H ThRE
0x2 AF2 HALL
0x3 AF3 MCPWM
0x4 AF4 UART
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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 Huhl-4} /2 : 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
VALY NLAAFR 1
[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 Hikt43J)2: 0x4001_6428, 0x4001_6468, 0x4001_64A8, 0x4001_64ES8,
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
B KLAATR 1

l(’ ©2020 MEBUHERSALINATAT MU SR LV 121




LKS32MC45x User Manual

[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)

GP100/1/2/3/4/5 Mtk iz
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 F14 F13 F12
RW RW RW RW
0 0 0 0
& LA 15t HH
[31:16] S (i
[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 [ ZRES TR 51235 WS 1 ™ iy DATASHEET & A5 A1 5575

9.2.14 GPIOx_BSRR (x=0,1,2,3,4,5)

GP100/1/2/3/4/5 k471 E
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

(i P TR P

[31] CLR15 | 5 1% GPIOx[15]35%, & 0 JTL/EH

[30] CLR14 | 5 144 GPIOX[1435%, 5 0 TA/EH

[29] CLR13 5 1% GPIOX[13)i52, & 0 TL/EH

[28] CLR12 | 5 1 GPIOx[12]35%, 5 0 TL/EH

[27] CLR11 5 1 %% GPIO X[ll]{ﬁ/?\ 5 0 IT/EH

[26] CLR10 5 1% GPIOX[10]35%, & 0 TI/EH

[25] CLR9 5 1% GPIOX[935E, 5 0 TT/EH

[24] CLR8 5 1f GPIOx[8]3HZ%, & 0 JLiFH

[23] CLR7 5 1f GPIOX[7]3E%, & 0 Joi/FH

[22] CLR6 5 1% GPIOX[6]35%, 5 0 T/EH

[21] CLR5 5 144 GPIOX[5]3HZE, 5 0 JolEH]

[20] CLR4 5 1% GPIOX[4]3E%, & 0 TLi/EH

[19] CLR3 5 1% GPIOX[3]1EZ, 5 0 JoiFH

[18] CLR2 5 1% GPIOx[211E%, 5 0 JiiFH

[17] CLR1 5 1% GPIOX[111EZ, 5 0 ToiEH

[16] CLRO | 5 1 GPIOX[0]3%%, & 0 JiEH

[15] SET15 5 144 GPIO x[15]§ 1, 50 I/EMA

[14] SET14 5 1% GPIOx[14]'E 1, & 0 TL/EMH

[13] SET13 5 1% GPIOX[13]&E 1, 5 0 JL{/EH

[12] SET12 5 1% GPIOX[12]E 1, & 0 TL/EMH

[11] SET11 5 1% GPIOX[11]E 1, & 0 TT/EMH

[10] SET10 5 1% GPIOX[10]'E 1, & 0 TL/EH

[9] SET9 5 1% GPIOX[9]'E 1, 5 0 TiEH

[8] SET8 5 14 GPIOX[8]E 1, & 0 J/EH

[7] SET7 5 1% GPIOX[7]& 1, 5 0 JL/EH

[6] SET6 5 1% GPIOX[6]E 1, 5 0 TLi/EH

[5] SET5 5 14 GPIOX[5]E 1, & 0 JT/EH

[4] SET4 H 1% GPIOX[4]& 1, 5 0 IL/EH

[3] SET3 5 1% GPIOX[3]E 1, 5 0 T/EH

[2] SET2 5 1% GPIOX[2]E 1, 5 0 TT/EH

[1] SET1 5 1% GPIOX[1]E 1, 5 0 T/EH
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[0] SETO H 1% GPIOx[0]% 1, 5 0 IAEH

# i BSRR (15 16 {751 16 i[RI XT GPIO [F]—{7 BRI E 1 355 %, WRZAHIEE.

9.2.15 GPIOx_BRR (x = 0,1,2,3,4,5)

GP100/1/2/3/4/5 Huhts35l2: 0x4001_6434, 0x4001_6474, 0x4001_64B4, 0x4001_64F4,
0x4001_6534, 0x4001_6574

SA{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
AT {724 Ui
[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 1% GPIOx[10]35%, & 0 JC/EH
[9] CLR9 5 144 GPIOX[9TFZE, 5 0 JuiEH]
[8] CLR8 5 144 GPIOx[8]1FZ%, 5 0 JulEH]
[7] CLR7 5 1% GPIOX[7]THZE, 5 0 JolEH]
[6] CLR6 5 1% GPIOx[6]55%, & 0 e
[5] CLR5 5 1% GPIOX[5]55%, 5 0 AEA
[4] CLR4 5 144 GPIOX[4]15%, 5 0 JolEH]
[3] CLR3 5 144 GPIOX[3]3H%, 5 0 JulEH]
[2] CLR2 5 144 GPIOX[2]35%, 5 0 JolEH]
[1] CLR1 5 144 GPIOX[1]35%, 5 0 JolEH]
[0] CLRO H 1% GPIOX[0]3E%, & 0 /EH
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9.2.16 EXTIx CRO (x=0,1,2,3,4,5)

GP100/1/2/3/4/5 Hitt4r 52 0x4001_6580, 0x4001_6588, 0x4001_6590, 0x4001_6598,
0x4001_65A0, 0x4001_65A8

SAfE: 0x0

2 9-18 GPIOx #NzBrI¥i /DMA it 25 7748 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]5ES T /DMA fish A S AU 1645
00: Afilik

[15:14] T7 01: FREI %

10: BTl

11: 7R PR Rk

GPIO x[6]/ Px[6]SMES T /DMA fith A S AU 1645
00: Afilik

[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]/MESH T /DMA fith % S AU 1643
00: Afilk

[9:8] T4 01: FREIfimA

10: BTk

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] SNk /DMA fith % S 7 16 5
[5:4] T2 00: Afil%
01: MRl
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10: _EFAAlA
11: BFHE FRERE A

GPIO x[1]/ Px[1]4Mi8H1Kr /DMA filt A 2 U e 4%
00: Afil%k

[3:2] T1 01: FFEWlA

10: _EFAAlA

11: EFHE. FRERS A

GPIO x[0]/ Px[0]#hHriT/DMA fith e 2 116
00: Afil%k

[1:0] TO 01: FEEWlA

10: TR ilA

11: ETHE. FRESAL

9.2.17 EXTIx CR1 (x=0,1,2,3,4,5)

GPI00/1/2/3/4/5 Huhl4r52: 0x4001_6584, 0x4001_658C, 0x4001_6594, 0x4001_659C,
0x4001_65A4, 0x4001_65AC

S E: 0x0
7 9-19 GPIOx AN H KTl & 27 /7 a4 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
ATy (LA FR i
[31:16] A H
GPIO x[15]/Px[15]4MiBH KT /DMA fiift A 2 1 1645
00: Afilik
[15:14] T15 01: FREHTiA
10: ik
11: EFHE. FRERS %A
GPIO x[14]/Px[14]MiBH1ET /DMA fiift A 2 81 645
00: A%k
[13:12] T14 01: FREHTiA
10: A&
11: EFHE. FRERS %
GPIO x[13]/Px[13]§Mi8H 1K /DMA fiilt A 1 1645
[11:10] T13 00: Akl
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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: Afilk

[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 £
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)

GPI00/1/2/3/4/5 Hui-5) BilJ&: 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 (&} [ &} [ &} [ &} (&} [ &} [} (&} [}
— \al — \al — — — — — — — — — — — —
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~ 4 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 GPIOx[9] / Px[9] ANiFHhlibRE. WS AR, 5 11HE
(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

TUR #695 GPIO i EAYEA SN FRIFEL. o LA AN RFR I GPIO 411 F
7 9-21 GPIO ot YR A1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ol vV |V |V VIV VIV
P1 v |V V V
2|V V v |V VIV IV
1 RARARAR AR v |V v |V
P4 ViV IV
P5 N
9.2.19 CLKO_SEL
Hihk: 0x4001_65D0
EAi{E: 0x0
%% 9-22 GPIO #iy i B g5 51685 %7 /745 CLKO_SEL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RW RW RW RW RW
0 0 0 0 0
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A HLETR Ui
[31:5] A

[4] HSE_OE eI E T AR, 10 (HiRE; 0: 2R,
3] ADC_OE ADC I ohia i igE. 1: {HiRg; 0: ZEH.
[2] PLL_OE PLL I #higrth ffifE. 1: {HigE; 0: Z5H].
[1] HSI_OE HRC Ff #higy tHffiRE. 1: {HigE; 0: Z5H].
[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 £ 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]
PR HRTPRIFIRES, LCKRPRT[15:1]352[FHEy 0o 25 5 HIAC 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

Hohk: 0x4001_65D8

EAi{E: 0x0

15 14 13

% 9-24 GPI0 DMA iR {#i e %7 /7 #+ EXTILREN

12 11

10 9 8 7 6 5 4 3 2 1 0

EXTI_REN

RwW

0
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A HLETR Ui
[31:6] A
[5:0] EXTI_REN GPIO5~GPIO0 DMA 353k fifife, 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/ A3z, DI DMA ZAEMhy i K e BRiZ 4l GPIO [ pr g R lbr k.

#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 MR AR ERR - TERE R THE P A ) LST Afdh, 177 RC 7 Epkig
JEARR,  Fr ARSI ) 2 A A A 22

% 9-25 GPIO JE I IR AT 2

151413121110 9|87 ]6]|5]4]|3]2]1]o0
PO VIV VIV Y VIVIVIY v
P1 YARAR
P2 AR
P3 V v
P4 | V| YRR
P5 v |V

9.34 SN

LKS32MC45x ZF.E5 7, #h7 GPIO AT LMD ANERA I, 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

POV VY VIVIVIVIVIY
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P1 V v
P2 | V v IV
PPV 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 -,

3 9-27 GPIO Mot A 5k
15 (14 |13 |12 |11 ]10| 9 | 8 | 7 | 6 | 5
PO v VIV Y
P1 N
P2 V
P3 N
P4
P5

SN
w
N
U=y
o

94 MRl

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); /] INESEEEWR, AP, irq_flag 75 GPIO Hulk ACFHAR Fy rhid S T ik
EXTIO_CRO = 0x4000; // (HRE pO[7] NIk, ARSI

while(irq_flag != 4);
EXTI0_CRO = 0xC000; /7 TERHERE POI7] ETHI. FHERA, 74 SM s

while(irq_flag != 8);
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EXTIO_CRO = 0x0000; /] AR PI7] LR, 45T~ A A
9.4.2 ffiF GPIO [EERIThEE
¥ GPIO [ IE f{1 OF ¢/, RIaf HEUTNRE. LR, PAD J@ 3 P 350 H BH B B Sl it k3%
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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, HEERE 7 B 7 B B i LML E » TERTUARKEE (CRC) 2Tl Emia i
TIRE, *EFEAT 2O, FERARI MR EDR R T, Slos TR EIRYETE, LURIE
s IE A A e B

FIT CRC BEATHR B AR R fa] BRA N AR AR SRR EAE R i KL A7 31, L€/
A=A — g Y R A2 RSB (CRC 64), FRFEIEIAE BRI, M8y —itf ey 8L
K+R L, PRI RIEH K. TR, MRIAEEASFI CRC A M ArE IR A, DARRE &%
HOR A e XN, FEZEE R R ENE RO AR R I

10.2 FHAJFHE

TEARTCARRE RS (CRC) HYEAEHLE . (E K A5 R 5 L R LIRS, R
MNAGL, Hi, X gt (N, K) e MF—P4ER (N, K) 85, TRAEAAAE— R
A N-K=R I 230 G(x)o ML GOx) AT A i K AZ(E SRR RS, 1 G(x) PHH0X > CRC A 4E
IR e IR R AR B R (BIR SRR E R 200 CXFRR, ¥ C)EH R AL

(ARG C(X)*2R) , JXFE COORA T = 25t R AL, X2 BRI E . ] 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 ALAE 1010111 Xt 2N x6+x4+x2+x+1, ST x5+x3+x2+x+1 Xf b A ALHE
101111,

10.3 EAMHE S

10.3.1 XN FRE

ST LB BRI R s X KRB RO B I RIIR RSB, DU 5 B0
RS ER, 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 WAHE B2 W 2 Bz slobe s it o AR RO R 2B plide ORI
B B 2w ch 2 IS 2 BRI R SR o B

JS7 3 A AT 2

A AEKE B B s AR AR AL AU 1

[os]

v UBALIREE (CRC 1Y) ARMT—AL& ABEGH RIS, i 2 USRS % AR EON N 0.

(@)

v AFEREAFRRE, BAZREURE
v XEREIRGAER, MR EEIR

)

10.3.3 RIRFLAEK

CRC A hd iy = AR AR - 1o R M W e e AR a2 IR Fom
fr 1 A4S T o

10.3.4 AR
1. % X HYSm R R B A RE T GOX) Feff sl R R+ 1 A2 i 4L
2. BHEEAD RS R AL, M TR AYE B2 0G0 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 #.

[OVY B0 R AR IR GIX)=X3+X+ 1. 4 ALYJEIATI SO 1010, SREHAD & RIS
fife -

1o R I GIX)=X3+X+1 Heifuplon] by 1) bR %L 1011,

2« WA R Z WA 4 67 (R+1) (TR 4 ALAYAERE BT BT S RS 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

l.v WLULY IR YT B BN H S DL TN ES PR /MY BX Lo
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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 BRI B A7 41 5 75 BB 4T JF CRC BRI B SYS_CLK_CFG.CRC_CLK_EN

10.4.1 HbHEAMAD

CRC (KL /2 0x4001_6800, /788450 :

# 10-1 CRC A {7 dl) 3L

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 i Hiatond v ) — el 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 (TR Wi

[31:0] DR T FESR ARSI AL RIZE CRC AR5 5 IR fis

CRC_DR A7 anBEF TR 2, th A TR FIRie 2554 . 5 A\ CRC_DR A7 I fi A —ik
CRC i43. FrffdBuiEiAE CR A7 an B E S U B R S5, LAMA CRC IR

10.4.2.2CRC_CR CRC ¥ 27 {7 7%

Hihk: 0x4001_6804

S 0x0
2 10-3 CRC #2225 7722 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: 4% 2= 5% (1ebit) Jz %, Bl b[31]=b[16], b[30]=b[17], ..,
b[16]=b[31], .., b[15]=b[0], b[14]=b[1], ..., b[0]=b[15]
11:4% %%, 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

S A B T CRC H L BRI

0 1 LI 514

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 /5544 {7}y OxFFFFFFFF,

USRS R R CRC HYTHAREEAR, [ [ CRC_CRRESET 5 A 1, IJ5ZE CRC HHEZ LLZ HTRY T

AR MEREAT -

10.4.2.3CRC_INIT CRC #JJ U 25 1748

Hbfik: 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 #57:al 5 TR 9E T CRC A4 it 5.

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  HhH4EE

DSP 25 /7387545 F v B I 0x4001_6C00.

7 11-1 DSP & {74 556

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 {1 H 45 cos A f7aT
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 MRZABH

Hbofik: 0x4001_6C00

S E: 0x0
£ 11-2 DSP 4R A2 7752 DSP_SC

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

AL E (R 15t A
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[31:3] PRE
[2] MODE CORDIC mode, 0: arctan, 1: sin/cos
[1:0] PRE

MODE {v/ 747 sin/cos mode {1 arctan mode []3%#¢, CORDIC #i#ti]# sin/cos B¢ arctan {5 f {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, LLFJE 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 FX&FFS

Cordic #5114 sin/cos 1 arctan {ifi [ @ 48 [E HUECG RS, At CPU fifi f cordic At
17 sin/cos 14, FFE4E DSP_SC[2]5 M 1, {ii cordic kA sin/cos 155,

11.2.3.1 DSP_THETA

Hotk: 0x4001_6C04

S E: 0x0
3% 11-3 DSP sin/cos ff & 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 e, HI{16{DSP_THETA[15]}}

[15:0] | THETA | DSP sin/cos #ii A\ ffJE 25 fies

DSP_THETA “/y 16 i A 1F5 1E WAL, FoRTiEH (-32768 ~32767) Xy (-m~m) .DSP_THETA
WA, 5L — IR =FEEH 5, DSP_SIN/DSP_COS fiiff] DSP_THETA {£ 4 ki, [
11 A = 7y

11.2.3.2 DSP_SIN

Hihl: 0x4001_6C10
SA{E: 0x0

2% 11-4 DSP sin/cos 1F5% 45 25 (7

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 A5, RI{16{DSP_SIN[15]}}
[15:0] | SIN | DSPsin/cos i4%%5 % sin 27 {7 fa

DSP_SIN 7y 16 (A FF 5 E &L, Horp 1bit #7507, 15bit /Nfr; Foniif] (-1~1) -

11.2.3.3 DSP_COS
Mt 0x4001_6C14
SAE: 0x0

%% 11-5 DSP sin/cos 7% 45 R (7 a8

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, B 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 HHXZFER

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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e | (s i

[15:0] X DSP arctan/module {154 A\ 2LHR X F(Fae

DSP_X 5 16 (LA7F 5 0L, Horh 1bit A5, 15bit Rcf, #7ifEI(-32768 ~ 32767).
{1%4 arctan(DSP_Y/DSP_X)H, [4tE5 A DSP_X,

11.2.4.2 DSPY

Hidik: 0x4001_6COC

SAE: 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

WO

PIE | (AR 54 B

[15:0] Y DSP arctan/module {5455 AABFR Y FF 1708

DSP_Y % 16 A FF 5 AL, 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

Hihk: 0x4001_6C18

SAE: 0x0
¢ 11-8 DSP arctan ffj #4551 arctan(Y/X) i F 2 fEen
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MOD
RO
0
(A= Y ¢ il

[31:16] PREA, BEEN 0

[15:0] MOD | DSP arctan {14550 sqri(X2+Y2) F(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] [RES, EhEE ARG, H){16{DSP_ARCTAN[IS]})

[15:0] | ARCTAN | DSP arctan i &45 58 arctan(Y/X) 1 E 5 fran

DSP_ARCTAN -y 16 A A4 55 ik, F£nTifl (-32768 ~32767) X (-m~m) o
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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 YA IEBAH L, REPFIE B Id bR ] LA R AR THIE T R

12.2 itk

® 16 {yx16 {ir ket

® 2442 (TEINGE, LFHEAILHE
® 16 fukdi N

®  256x16 (i AHIEE A7 fif

® Rk E L AT LLE L 3 MEURGAAXI (WA ZAE, — MiZes) S atA
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 ZhRefid

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 [
IRAIZDEE R R Mg (MAC) o FRE MR AAHAF A TP N A 16 S 7T 58U
AN, MLV S Z BRI T RN M PR bE b — KPR IR R UE . HihbaET
FLUIRERIAR(E, BB0, B0, ton] AR A ERREAEE AL IR0 (E . A A RN MAC REBRARE H PR
FRVRE 232 R A2 UK 5 FICHR RE FRA 5 571 o

WREGH RSB, A CPU B DMA (£ A\ FMAC ZASHifr e AH R OB ERC E
FHIFIRTAITRS , ERRREEE A A 320K 5 W [ 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] .

USREAEDN FIR 3E9d: (B EH], FMAC F5 28 i & HH RS p KA A AR 8 4
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
I+ FIR HUE B A5 /AR

2 A B P ARSI WIS 2

1231 AHFHSEF
FMAC 85—~ 256x16 (LRI E f7fiftae o FMAC [ A /74
WAEEE GEAREITR) AL A buffer X1 M1 X2 1,
WEds (BRVEEER) 7K AL buffer Y Hr,
ZAFHEEH NI AR/ N LU AR e
x1_base “4j X1 buffer 7EA {7 i F bk,
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x2_base Jj X2 buffer 7 A7 At BB AL,

y_base Y buffer 7EAH {76 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
o B AREARIRYREE S 154 /7 A\ HAR buffer, SHREIRE A, WS HIMN 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,

MR NIEER buffer (RS, ATLABEA —@EWZhaS4H (headroom, d) o [FISA] LA & FIFO
7K IR E (watermark level) >RiE%E CPU 1 DMA 17 [ o Bl A R A1 K 260 B AR I
TR RPTIE 1k . 4 7 SR FMAC (UG RER, A buffer WiZuk A=, R d WiZRTK
U, VAR IR AT DMA #E R E IR 530 FMAC SRR A TR IS . 75— 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 2 FMAC (i NZeA7, HTAFH I AZ g FMAC FOERRTRIEIRAE M X1 35200 —
AR, X2 S EEE, SRS M. FMAC PISBiC-fa sl , 45 dlse O AR T2 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
Mk CPU 5 DMA AT da e B B 2 AT AL 6 I Bt A T 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, Xt buffer 0 LI—EfFEAZ FMAC i HIU#E0E. & 12-4 JE/R 7 FMAC TS T IR IARAERT
AT AT STt E S H yIn]hf, FMAC F72L8H N+1 DM A S, x[n-N1Z2 x[n]. 4iTE5EE
y[n], FMAC JHiG ] x[n+1-N] % x[n+1]315& y[n+1], 1 Fa AHEHRE x[n-NIAFER FMAC fird
B, AT LARHT S e o
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CPU =} DMA 5 %L4E FMAC i 2E0a iy EAT M AT, 50 FMAC 20K buffer ZpraG &AL, FF
B15 FMAC PEBROIEDTHRIRAE, EEDHTROEIEEO buffer. X1 buffer fPF_EORIE T AZ HIELR Y
T R R ik o

PRI, WFRAFIEBRAR 232 5 TER &R 02 ADC JME, U buffer 23 MMzt A 2R,
o FMAC ACFRACH AR P PR T SRAR R ™= A s o X2 IE TR

ISR buffer PRy 75 IR 2 )/ VT 7K Ze B {E (FMAC_X1BUFCFG.FULL_WM), U buffer {iiitri% &

Bro WRGIAREARENL, W FMAC 7GR, 53K 2 R ERIIA buffer. /KERIAFAEMTT—
KW Z RO T RE, HAZ K4 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 fEJEPHRI A PHII B S BN EUN 12-5 Frse AN —> 8 [ FIR yEHAR, /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 fE 54 A buffer (325 74k
1233 HEE

Y buffer HT {7 Rnaai0fiH, JFE4E CPU i DMA 121, #F12H—k, Y buffer [{isEfg4t N
1, 4455182 buffer I, H3hEF] buffer Eihblk,
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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

Ybuffer 7 EVEHF5F buffer (1], MRS ARGH SR S T A, IS
SRR, 1] buffer WHFE B, FMAC 2P iS4 F3) Y buffer f2 HUEUR B E

HPEFT IR JEPHRIERS, Y buffer 7 B2 M 17 L A 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 B AL, XSO T Y buffer SHRFHAERFAAL, BRI N BEEETH 5
] 2 o

Y buffer /E {31 buffer {ff I AYBES BRAEINE 12-7 frm. AE9—4 7 B TR y8Hcds, Kk
PIEBCE N 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 B IS RIESN, WA RGN E R TRIALH . buffer %E. WILALER/ERLL
il FMAC_PARAM.FUNC E A i& 4 {1, Jf¥ FMAC_PARAM.START 5 A\ & 1 Skfit & . [F i
FMAC_PARAM.P/Q ‘7Bt F5 g  TiE U e & o YA B i, START fyfdift: [ s 60 0,

12.3.4.1 83 X1 buffer

X1 buffer #J44 pRZAT LA T X1 buffer fUTItEE:, M X1_BASE JHif, ELE5 A N+1 PDERE ]
FMAC_WDATA F5fidv, MIABORES ANBIAMAZM, FN SR REESIE. Ynses)s, Sirfta
] 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 FIia0 KR AT T X2 buffer FUTUESE, M X2_BASE JHih, 45 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 ®IGALREAT LA T 7] X2 buffer IHAFHEITE, SUZIEMAN REL HEXSHm
T

P FIRAHE X2 buffer (UG 14 N+1, M X2_BASE JUf#HAS;
Q FRTHELA X2 buffer ({4 14T M, M X2_BASE+N+1 JFIAHUS ;

R A H
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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, 2452 h(1)h(2),... 52 h(N).

XtF 1R, x2 buffer F941IR I R LR bO)IHR, ZA/E /2 b(1),b(2),... ELEI b(N), 24 x 15 AL
ZJEE a(1)a(2),...aM), My IRE. ybuffer YHRFEALCAMEE M 4~

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 G A ET LA T Y buffer FUA TR JER PSSR HAHRSHA T
P FRIRAHEA Y buffer FUEME M4 N+1, M Y_BASE JTARIEEE
Q A1 R AL
CPU =i DMA [} FMAC_WDATA 5 A N+1 MERIS , BRI ESE
12.3.5  JEBESERK
FMAC [l THAT FIR. IR SFyE%(f. @id i FMAC_PARAM.FUNC 5 A& Y 0ME, F4%

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 5 X A TE Y, = B - X, 1 Xy = [, ) Xl
BEA XH N+ AICER, TN n-N 2| no 5XMRIES FIR SEEARXTRL, [ B RIOMEH g REL,
[ b X AR I A RAE AT o

IR BN 12-9 FR .

X[n]

x[n-N]

P 12-9 FIR 8 dnatii

FIR JEJARAE AT L T B AE R, XN ES 0 & B R IC R Bk,
B
X1 buffer fF45E A& X, 2K EF N N+1+d [15ER buffer,

X2 buffer FE A0 & B, 52K &N 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 bixp_i + Z akyn—k>
k=0 k=1

IEBGE R Y SRR N+1 A B 5ICHRREE & X 9, Ik Y Bp e 8de 5K %8 M
HIB A A BB Yy =B - Xy + A - Yy, HbXy = [xp-y, o, xn], B8 X N+L UK, T
HAn-NEn, Y= Yo Ynal, BEFYRIMAICE, oA 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 2 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 %&Ey‘j M+N+1 Eg ﬁ_’:_:
buffer
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i
Y buffer {74 A% HEGE yn, 21KEH M+d 175K 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 EEEFERN

FMAC DUE s 8O B A i R A S AT A A2 Q115 197E AL,

f£ QL.15 A4, EU{EZTROY 1bit #7507, Al 15bit fY/NEGR . BUHETEEI -1 (0x8000) #
1-2-15 (0x7FFF) .

RINgRL%E 26bit, Hrh 22bit /NG, 4bit NEEEONIFF 500, B Q4.22 %50, IR s
FIAYEUETEHE]A-8 (0x2000000) % 7.99999976 (0x1FFFFFF) . Al4wfitlsi KA 6dB (HI—#448
MR 2 £%) , HE4iVEH Y 0db~42db, X)W R iR E N 0~7, HIEaRTEEY 20~27, K s
TR, 5 A\ Y buffer Z i,

HE, Bmgm b RS R A RN, DR an S EE R S AR RTE B S . R
Al RS e a2 frp# -8 (0x2000000) % 7.99999976 (0x1FFFFFF) ({36 R, (2%
(i I E A R A RS, R a4 H 1A S8 s Sbs B AL TEUEMRALE 7, AR
Lk BLFLR B 258 s R A B A 25 SR /2 IE Y o (H FMAC_SR.SAT 243 Hi & 2RI 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 {#f FMAC s3] FIR JEas

FMAC SZHRFICJEN N+1 [ FIR JEJ A, Horh N+1 il 280 il L4
BN N Y FIR SRR, SR/ N FAH TR 2N+3:

e N+1PMRH

o N+1PMgAKE

o 1SR

AH A 220N 256, (Al FMAC SCRF R FIR S8 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 Bl o] UZ A A IERALE, B X2 AN 5 HAD buffer B8, AN IEH A RECHE
SRCE R, TR AR R R

X2_BASE=0;
X1_BASE=N+1;
Y_BASE=2N+2+d1

FMAC_X1BUFCFG.FULL_WM {7 i/ 7i<log2(d1), 0 N 4k A\ FE 5 A A A 52 1% 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 332IU ) 75 2 A7 =My =Alik::

¥&1f: JC DMA JESR B HP BT R A o B PF 1) X1_FULL AR5 77 0, 9 iE - FMAC_WDATA
[ X1 buffer 5 A%, #0if] Y EMPTY Fr2 5 o41%, RN S FMAC_RDATA MY buffer BzHUEY
Hio

Halr: 4 X1_FULL Frd AEES, 724HRWrigsk CPU i FMAC_WDATA [f] X1 buffer 5 A%,
24 Y_EMPTY AR, F24mhiiEsk CPU ik FMAC_RDATA M Y buffer i3 BUE R o

DMA: 4 X1_FULL #57E MAERT, 724 DMA {£4isR, 183k FMAC_WDATA [i] X1 buffer 5 A%
P&, 24 Y_EMPTY MR, 7<4E DMA {&fiig =K, i#it FMAC_RDATA M Y buffer 52U # -

B IRAETT AR LA o (B —BENEUUE — R ERI 60 th il DMA 355K, 1R R fEEE
Wrfl DMA, JH%2 DMA ZEAT&%, tRWAN et &, ke s B WA & r

# 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 Hh

1 0 0 1

Hh DMA

FIR JEWERAF IS 3T, 7526 FMAC_PARAM BETAN R AL E :
FUNC=8 (FIR JEi I

P=N+1 (yEJas REE0

Q=fF={H (Don't Care)

R=Gain

START=1 (J5zhgBERIE)

IR X1 buffer FYEHRE DD T N+1+d-2FULLWM |

X1_FULL Fri& 45 k. Wik

FMAC_CRWIEN fy 1, W57 Bl 4=l 37>k CPU [fi] FMAC_WDATA 75 {745 5 A 2FULLWM ASHTE SR AT
KO o T SR 2 — B AEAE , B %) FMAC_SRX1_FULL B7 1o Hi IR 55 BRKOE 3 I 1% (65 A\ 2FULLWM

ANBOE G A X1_FULL #7758,

G ON 2FULLWM A s L E X1

FULL B,

f£ X1 buffer 5 A 7 %/ N+1 Mg ARIE 25 (RS HERER AR T40 , FMAC JHARTHES —

o

24 2EMPTY WM A LR ES A Y buffer 22 fi7, FMAC_SR.YY_EMPTY #xEE K. U5 FMAC_CR.RIEN
1, WISERPF=ArhlT, 3E >k CPU A FMAC_RDATA j2HY 2EMPTY WM A48 . HilkT g R & — BEAFAE,
H#| FMAC_SRY_EMPTY BN~ 1. HRWTAR 55 bR EGE W 12 AF SEHL 2EMPTY. WM A0 40 15 A5 1) Y_EMPTY

PRk, SO BRI 2BMPTY.- WM AN s B 5 Y_EMPTY A7,

TEDCRA AL MR T S 2t AT, EEIBPF R START HA 0.

FMAC B il

s

AIAXVEE
(16-bit, Q1.15)

AT 4RI2 I (Gain)
(BHHEFBO-71L)

26-bitF(Q4. 2214 ) (:;fgﬁ Eéwfgi)

(Muttiplier) BEbitRIPEL

-

HIAX2 R
(16-bit, Q1.15)

REEH I

FMAC_SR SAT #7|

(A% TER)

SRR
(CLIPEN 422

- TARALIRSRITHIH
e l-» o fveR
(16-bit, Q1.15)
I AL,

4 12-11FMAC f#{FFehims BN R K £ i

12.3.8 {§iff FMAC s3] IIR 3R a8

FMAC SZRF D) N+1 [ TR JEPERAE, Horfr N+1 S de i it R A el Sk 2. I8

AL EM AT LU 1~N (U{ERE. H i FMAC
P B RAON B 1 R

JURESEINERE 1 7 1R P8, HABSERIAY TR 98

B R A N+ 1A, JUERECN M AN TR Y8 Pd, e/ NAHIAF 73RO 2N+2+2M:

N+1+M &%
N+1 /Mgy A\ E s
M g &R

AHAFAH 2R N 256, AR M=N, FMAC SZRFI9HA TR S5

R ~}-5 N+1=64,

N T R, /A Bl A 22y, A —EROME NS, K/l d1 il d2,
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VAT ORI NG AN S B AN i o FEIXFMR BT, AHAEAE 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 Lk A\ FE 5 AN 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 ETSEREGM B RED  UH T X2 IR R T TR, X1 buffer
FLGHATIC 3, e RAR rT O TR, &2 b N+1 4y, ol UAMSTI . Y buffer Af LA T
WA, B LOVERAS, \Eh M A, Rl UMk

5S¢ buffer (YRCEMFIIAILZ IS, ALK FMAC_CR AT HCE A5 E FMAC_WDATA 5 AR )5
1 FMAC_RDATA 325U J5 =0 RIIERYBES By A& AT LA25 FIR BT RY3 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 BhEHERIF)

WAREA X1 buffer BYEUE 1 %/DF N+1+d-2FULLWM ) X1 FULL ARG ZERF M. AR
FMAC_CRWIEN 4 1, WISZRI £, >Rk CPU [i] FMAC_WDATA % {7t 5 A\ 2FULLWM AN SR A
Blls o WniEsR & — BAFAE , BE| FMAC_SRX1_FULL B4 1ot iR 55 s EGE T BLZAES A 2FULLwM
AR A X1_FULL Fris, S5 A 2FULLWMASgedidis B 2] X1_FULL B{7,

£ X1 buffer 5 A 7 £/ N+1 Mg AEIE 25 (BEHERERI S TE0 , 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 A LR ES A Y buffer 22 Ji, FMAC_SR.Y_EMPTY #xEE K. W5 FMAC_CR.RIEN
A1, WISZRPF=AERT, 5k CPU ML FMAC_RDATA Js2H{ 2EMPTY. WM N30 dis . Rl i sk & — B A7 AL,
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Fi%] FMAC_SRY_EMPTY B2k 1o FRMTIR S5 pR A F7 B 12 AR EHL 2BMPTY-WM SR f= v 3f) Y_EMPTY
brs, OZISEE 2EMPTY-WM AN R0ds F 51 Y_EMPTY ‘& A7,

TEBCRN AR MR R T S F 2t AT, EEIBPF R 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 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, #ItaEAERESN. 4 MEHES A\ FMAC_WDATA FF{£4%,

& 12-13 X1 buffer #J {10
K 12-13 Jgrn 1 X1 buffer ic'EN P=4 [YFUFEAEERE. X1 buffer “K/)v X1_BUF_SIZE=6. [f]

J£7E ) FMAC

AHEER, 7 HHE M X1_BASE FFAHENE. 4 1HCES ASERUT, START BERELESZAIA 0. I X1
buffer £ 4 AR NBAR, FINSHSEHE T — kS A\ BRI R X1_BASE+0x4,
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12.3.10 IEIAHIERH

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

Software I'egi ster access 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

X1 buffer
X1_BUF SIZE=6 —]

Y buffer
Y_BUF_SIZE = 2

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
Y_BASE+0x1

\

/

RN

N

Spare ‘ /

/

Spare

x[3] /

XX ‘

/ x[4]

.

x[5]

No more space in X1 buffer 7A

[

S

N

o

Calculate {'[2] using x[2/5]

N

more spaZe in Y buffer

‘ Calculate y[1] using x[1:4] ‘

Calculate y[#] using x[3:6] ‘

Stalled

XX ‘ y[o]

Spar

y[2]

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/NHA 2. FULL_WM F1EMPTY_WM #7250, 383475300, X1 buffer B2 TIEEE T 4 A RUGH A
Ui x[0:3]0 [Rlt— FL START #5 Ak 1, JEWHAFRIFFIA TR — M 8 y[0]. K24 X1 buffer
AFAEAD S RALE, X1_FULL FREZER 8 0. FMAC Al 35R¥Frvim ALdE. CPU st
FMAC_WDATA FHXR 5 A A KU x[4180 x[5], P PEdE#E A FMAC A {71y X1 buffer
s

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 ~ZBIE it B AN EdE y[1], dbh) y[1 a5 i e i AEdE x[1:5]18 Emi 4 -

T Y_EMPTY A&, FMAC #i2rkr, ik CPU jiijt FMAC_RDATA 3251 Y buffer 1 y[0],
R Y buffer FZ3 Rl IUIT y[1] A 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
BB A B x[6]5F

A, CPU ] LA LA SR () o B3R\ i A B85 , SRR L FMAC A Pk R BE B [A] 1 X1_FULL
bR /RAE SN 1. {2 CPU 2L Y buffer (UM RGE R, T30 FMAC /R 75 255 1F Y buffer #7152
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IR ] o 3R T BB PR DA Al B T, SR AR IS e IR FU AU/, i CPU A PHLHE 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 BHFH 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 R OEHUHEE T 4 AR AL x[0:3] .
{HULEF X1 buffer HHEYHTABARTIAAE , X1_FULL AR A B L. FMAC EZE4E T, %Kk CPU
EAEZ B AEAE. H FMAC HYUE T8 KIS AR 2 0% RS A BRI AL T8 RS

CPU i1k FMAC_WDATA 5 A\ P8Ry A&l x[4170 x[5], A X1 buffer =i/ E . It
it} X1 buffer tfy 6 AR AKWE, X1_FULL 48500 1, FMAC AR, FMAC JHiRit
AR A y[0], HRIHAEAY buffer. GRS x[0]96E 7, Bl X1 buffer f§— =S A (1 &,
X1_FULL k. SUERINS Y_EMPTY 421X, buffer Frilad tb- T Bl B, 755K CPU 5 AU8THY
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)#

12311 PEREHER
FMAC Fj 34 P 28 S A S )
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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
W REAE AT 2 A UE D e R AL, ARV T AN IR BERA I T 282 X2_BASE. SLIZ S8 I AR HY 1L
BRI TAGE, Xt X1 buffer PEATHUREL, JR)5 (S8 —JUE PR REHE TR, R RAENAR
FrgEf g (N FMAC fUASHIAA i rh B2 2 SRAM) o (B X2_BASE $50 55 —JUEd 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. EfE 1 AR IR JEN 4 T REAE R e b B AR 4e e EAR KR AR, bl A fE 52— MR
K ERAE T, B I8 R MERT 1. BMERAL%E N 26bit, fEAM TS ALEWT (wrapping)
F A7 05 T A2k B A $ K O VS LR OxAFFFFFF~0x2000000 , 78 Q3.23 X p KA 2 F X J7
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 MR YEPEAHTE (07 REbo, by, .., baFISLIH (736F) 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,
REEERRAT 1 IREW. TR 2R, (15 2R[1, ay, ., au]l2/NF 1 Y, RIATLAA
QL.15 fE BTN« AE R INar AV AL E ARG o 2R SR (X MRIER T NAEWRLL o

124 Ff8

12.4.1  HhH4MED

FMAC [y 5EHii 52 0x4001_7000, 25475851200 F -
7 12-2 FMAC A {43
ZFR A% itk Al
FMAC_X1BUFCFG | 0x00 | FMAC X1 buffer it 2 /7 7%

FMAC_X2BUFCFG 0x04 FMAC X2 buffer Jit'& 27 {25
FMAC_YBUFCFG 0x08 FMAC Y buffer fit'& %7 (7 a5

FMAC_PARAM 0x0C | FMAC B2 (758
FMAC_CR 0x10 | FMAC 2 25 f758
FMAC_SR 0x14 | FMAC (A2 (708

FMAC_WDATA 0x18 | FMAC B ¥l a7

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 &7
0: KLBIMEN 1
1: KEBIER 2
[25:24] | FULLWM |~ KLy 4
3: KEHIEN 8
WEIKEEE KT 1 7] IE— R b HE R (446 22 - 04 31 X1 buffer
Hh, 4 DMA 5 X1 buffer B 7K ZeBIE N IZIEE N 1.
[23:16] A NA
X1 buffer K]\, X1 buffer 78341 16bit H145%01-%, buffer K~f
(58] | XLBUESIZE | o 1 ot 5eaiinms. (+/kZ&pi-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 [t & & (Fas

Hbofk: 0x4001_7008

S E: 0x0
¢ 12-5 FMAC_YBUFCFG FMAC Y buffer fil & 25 (745
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 LA FR 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: JKZEME N 2

2: IKEHIH A 4

3: JKEHIH N 8

WHEKLBMERT 1 7] LAME— R ERHR A Y buffer 38202 D4R
W, 256 DMA BEHLY buffer IR ZBIE N 12BN 1.

[23:16] AL 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

2 12-6 FMAC_PARAM FMAC S5 1758

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
START FUNC R
RW RW RW
0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Q P
RW RW
0 0
(VA= BLATR i

[31]

START

0: {71 FMAC $if7

1: JF4f FMAC $47 (FMAC $f7id#EH)

5\ 1 % FUNC HEE SRFTFRAEAIT, A O ATLAE I BT o R,
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 JC 5 14

[23:16]

BMAZER, YHrHaTe g, RIY s Ll 28 £
IEfEAE START=1 FICiAE L

[15:8]

WMAZEQ, IR BRI L
I IAE START=1 I Tk B4

[7:0]

BAZEP, FIR I IR FRRii5 R4
I IEAE START=1 [ JC i B4
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12.4.2.5FMAC_CR FMAC 5152517 5%
Hofk: 0x4001_7010
SAE: 0x0

% 12-7 FMAC_CR FMAC #2875 {7 48

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 =4 Z
g g E = & i z =
[=9 — - - m
3 s | = s | 2| | 5| =
© E a v = S
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

47 FMAC #5e, 1A ALE 1 ] L% FMAC RIS 4845, IR
[16] RESET R ZSHL, FMAC_SR 2117 #4H1 FMAC_PARAM 25 7£¢% (fu4F% START) i
fTE0L, HAWT g AN WAE N EIEE.

KNk I ERE
[15] CLIPEN 1 Bhnde i fna il e e A2 Q1.15 YEREIY
0: Hnarsifaashilm B i ) Q1.5 YERI E5F ™

[14:10] S ff NA

DMA E X1 buffer i#R{#ifE
0: #&H], JC DMA HiEsR=4:

9 DMAWEN - ety
9] 1: ffifE, 4 X1 A4 DMA Gk =k
A7 HAEAE START=0 [ Tk 5
DMA 31 R (g
0: 2%, J© DMA EifR=
8] DMAREN M, T l:jlﬁ;‘k}_‘é_‘l:

1: {#fE, 4 Y R23H 4 DMA jER 4
A7 L GEAE START=0 B 3Hf 70 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 i H H W HE
[3] UNFLIEN 0: Z&H
1: {#RE, 4 FMAC_SR.UUNFL &7 =4 gk
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X1 buffer b3t H e

[2] OVFLIEN | 0: %%

1: {#ifE, 4 FMAC_SR.OVFL &I =4 dhiridsk

X1 buffer &>k i fiifg

[1] WIEN 0: %%

1: ffife, 4 X1 buffer AT, 1] CPU %t 5 ifR 18
Y buffer iR difE

[0] RIEN 0: %%

1: {HRE, 4 Y buffer A7, [7] CPU & Hstid sk

12.4.2.6FMAC_SR FMAC IKAF fFan

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:
1: MBI % 4. 0 FMAC_CR.SATIEN Bz, =4 i
R

Y buffer it H b
4 Y buffer 14K L4 sk DMA B3 FMAC_RDATA I74: |
IR

ol UNFL 00 Skt Fets gt
1: YEWIE] R s S0 % 4. s FMAC_CR.UNFLIEN &1y, Nf=4:rh
Wrig sk
X1 buffer [ H 4R

[8] OVFL 24 X1 buffer H1JCA R %8 0] HAK 5, DMA ik FMAC_WDATA i) X1

buffer 5 A\ EEHS 7745 _E s =R
0: AR&4 Lt F
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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
Wio AW ER/NET S8 HHa — IR 2 % .

0: X1 buffer /. 5 FMAC_CRWIEN {757~k gk X1

1] X1 _FULL buffer 5 A%d&. W% FMAC_CRDMAWEN EA7N[3k DMA Jf] X1
buffer 5 A%HE, B3] X1_FULL &{v.
1: X1 buffer ¥if
WAz AR E S EAE S, tal LU [ FMAC_CR.RESET & 1 %
Y buffer Z3Hr7
4 Y buffer Hr A RBCEHR AR/ NTOKZREIERT, Y buffer #FRaE 45,
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

BEECEGE . Wit FMAC_CR.DMAREN & {7, JjiEsk DMA M Y buffer s
B EE| Y. EMPTY &7,

1: Y buffer 2

WAz B 5 2 B AE S, WAl LLsid [ FMAC_CR.RESET 5 1 3F%

12.4.2.7FMAC_WDATA FMAC 5 \EHE 37 {1 es

Hbofk: 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
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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 [ 5/6 /1> OPA
i1 /1 E e R i /AL A TR ADC FUBERIEE 50 EZUA LI

> 34 ADCHUFHE 2RISR 3 4~ ADC

2MSPS SEAER, 32MHz TAEHIR

5/ ADC B 13 ¥ 16 Bl

/> ADC HEL1RL 2 MR T, TR L R

IR

S BRI E

FTLAL MCPWM, Timer SUEIFEY, B2 5 WIEI GPIO K&t it
S RFEFAL, FERIUCRCRTII 5 7T R

AT AT

SRR ARIMET, TE S0 A TR B

BRI RIELR

SCHFRERIRRE, RORFFFAUCECTS 18bic bl E

ADC SR EFY it &5 ML £05E :

LYGREE: SERUAREAY— UM B LBV 57 5 O FeRER M % ADC_DATX %558

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  IhEBtERE

vV Vv ¥V Vv V¥V VYV V VYV V VYV V

T3> ADC £ 16045 16 MEGRZ fE4r (ADC 16 ORI B JE BN B ECF ), DAMCE
bl (5.

A LA — B2 AT = I8 A SR

Hliar frds ADC_DATx I T77f#% ADC 28 x UCRAEIFRIM AT i o M pORSIE SRR i =5 77
5 ADC_CHNx HPfy 5 4bit /768 (PEI 13.23) . 1L ADC_PCHNO Hyfil, Fr[3:0126454 0 YoORAE
FBHLE 5575, ADC_CHO~ADC_CH14 fT:i%, # ADC_PCHNO[3:0]=0, ADC_PCHNO[7:4]=3, JII%5 0
AR IR S5 5ok B 10 ADC_.CHO, 28 1 P RAFHIMLIE 1R {5 5% 10 ADC_CH3, LLi
e (55 i ADCNCHN f85&E, WUERATFREZE DA, ALK s E il .
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SR 73 ADC_CHNT $RIAEBURFEIGUCH, 1~15 A 1~15 Yc, RRTE 0 Y. 1)

BORBFERECZ RIS 16 1K

2R IRl A BB % A7 ADC_TRIG ok H MCPWM =i UTimer HYfA (55 )5 8h— Bk

FEEGEBPEARA S 3. MCPWM/UTimer 233 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, (A il LR ISR UCRAERY 205 5k, RIS 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

> BRI SE R AT A AR 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, i A {55 0 XfZ 14’b00_0000_0000_0000, DL 1 £548 %5 B B A 41,
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 R 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 —fEIE 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
[ 13-2 —fEHRILE N ADC AU R R

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
BN LR AR5 aTBBCR 2B +/-3.3V BYZKF-, [Re ADC BCE N 2/3 15 s« A5Gk,
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LR RN 100A (IEZIEARUE) , MOS B (fizikh MOS BERAFE) 4 SmR, NEH K
MG TR A+ /-707mVo I WIZE 2B BUR RN 4.5 7%, MK B9(R 52974+ /-3.18V.

ARBNZMRN, s i a5 285, RAG 5 0598/NT+/-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 #e4HH
7, ADC_AMC[8:01 /NI o I LAZR/RBUAALE 1 BRHE AT AE R

ADC_DC #7112 ADC [ FEUEIEL, ¥ FEREE R BB IR 15 (W 0 FFAATHE) ) 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 W A ESEN D, Do Mm%t 0, i
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/‘] iﬁé@ﬂ%(ADC_GAINO/l)% Q ijjﬁ*% AMPcorrection 5 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 #% 1F AR R 1]
13.1.6 ADC BE NI (BEHIE [ 150)

4~ ADC BRI A 2 HPJE RN, RIS T ERERT N ER N, ADC FEUEF 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 SEiiesit, FSLIIEREES N ADCx_DAT Zf74ehT,
SR TRIMEES, WIS ARYEAE T LR RN TR BENX R B EE R R R A 1.

BI{Ey 14bit AFF54C, HULBIEE SEIR I A XTIk /or 55 ADCx_DATx[15:2] 5
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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

HUfiL ADCx_DAT(15:4), K
>
1ERL2-bItTFF
ST wiE
HR{Z ADCx_DAT(11:0)| <

[ 13-4 ADC % IEANFE R &

BRI S EL
2
RIFIAR

13.1.7 &R

ADC SZHEXHE I R AR B S ABR T (e, ToRFERVERDE 1~128 %, (AHAEE 2 1Y
#iK, 18 ADCx_CFG.OVSR Bt . BRIN 1 YCRHERAIG ABdaar fras, RIANEATIERAE . WIRECE T
RLRAFAEEL, Wi ADCx_CHNx $5EMI FTA1E S, BT UCRFERFE G A S AEI T fidt. BN
Bl A a U AUES ADC 2 AR E R A0 N AR

ADCx_DAT = —— Y%SR=1 ADCx_DAT_RAW;
OVSR

L SRAE R LARC & BIE S, LA PO P24 5 AR 1 B (B Y L A A B (B BR =
URCHE 7RIS, B BORFRARI L (RN, FFAERAE e R A T o

i ADCx_CFG.TROVS, W] LABCE — ik filiA Rl 5E a2 ¥k (ADCx_CFG.OVSR ) RAEFF A T8
¥, 4 13-5 fiix, ADCx_CFG.TROVS=0, ADCx_CFG.OVSR=1 Hj RtEZ N 2, fili%k J5, ADC %f4f
MEGEERIE T JEA NGS5 5 5 AR 1) ADCx_DAT Ziff¢s; Wik ADCx_CFG.TROVS=1, 7
B2 X (ADCx_CFG.OVSR Q) fit & A T R R AR BEA T, W& 13-6 i/, ADCx_CFG.OVSR=1 Hlj
SKEERAGN 2, WA 2 kA Rt 2 REERI PRI E ABIRF . STHEL AL HTER
IR, BRI A R RERAE— 1 E , RIE5R ADCX_CHNT=1, NSSRFEZ DNAFEE S, HiliE PR,
2> FEONEEIEEIE R0 — R AR 2 5 R I R 5 2 -

ILRAE R LARC A ISR BTN, iIXMImR, ADC &SR EXME S TRIE, Rt 2k
PERBUR B B N3 A4 o

o o i i o o (e o i i o (Q\

L] L] L] L] L] L] p— p— p— p— I I
T (9] T T T T T T T T T 3}
= = = = = = = = = = = =
Yo} Yo} Yo} Yo} Yo} Yo} T} T} T} [T} T} T}
] - - - ) - ) o o o o Pt

wn wn wn wn wn wn 9p] wn 9p] 9p] 9p] 9p]

A A A A A A A A o
the ny, trigger averaged averaged averaged the n+1y, trigger averaged averaged averaged
and and and and and and
write to write to write to write to write to write to
ADCx_DATO ADCx_DAT1 ADCx_DAT?2 ADCx_DATO ADCx_DAT1 ADCx_DAT2

] 13-5 b RAEHAR R 1
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[e) [e) [e) [e) (=) o
e L] L] o e e
4] 1] 3] 3] "] (3}
=) =) =) =) c =)
20 20 o0 20 o0 20
%] wn wn w %] w
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 JIRFEFGRIS Fron ) 2
13.2 8%
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 H g A b2 0x4001_8000,

2% 13-2 ADCx Zi {73015

TR T F% Hrhik

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 2 5 YCRAEEE
ADCx_DAT6 0x18 ADCx 2 6 YCRIEEE
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 {JCRAF I Yy N5 510645
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ADCx_PCHN1 0x44 ADCx 5 4~7 R 1 ki N5 51588
ADCx_PCHN2 0x48 ADCx 45 8~11 YRCRRE IF St A\ (= S-0ei%
ADCx_PCHN3 0x4C ADCx 4 12~15 VCRREIF sty N[5 B0
ADCx_NCHNO 0x50 ADCx 5 0~3 VR i N5 5155
ADCx_NCHN1 0x54 ADCx 5 4~7 VR i N5 5158
ADCx_NCHN?2 0x58 ADCx 28 8~11 YRERE G N[5 5156 5%
ADCx_NCHN3 0x5C ADCx 5 12~15 JCRFE S N\ (5 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 2%
ADCx_DC1 0x88 ADCx #3255 1 B} DC offset
ADCx_AMC1 0x8C ADCx 750 1 510 1IF R4
ADCx_IE 0x90 ADCx P {HiRE
ADCx_IF 0x94 ADCx HFHrE
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 [H1H 1 W {HRE

13.2.2 REHIEFFS

13.2.2.1 ADCx_DATO (x=0,1,2)

Hohik 518 . 0x4001_7800, 0x4001_7C00, 0x4001_8000
SE: 0x0

% 13-3 KBRS -5 ADCx_DATO
15 14 13 12 11 10 9 8 7 6 5 4

DATO

RW

A AR Wi 1
[31:16] A
[15:0] DATO | ADCx 45 0 Y RFESHE
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13.2.2.2 ADCx_DAT1 (x = 0,1,2)

ko) 8: 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)

Hohks )4 0x4001_7808, 0x4001_7C08, 0x4001_8008

SA{E: 0x0
2 13-5 REEEE 27 (7 52 ADCx_DAT2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT2
RW
0
& (R i
[31:16] A
[15:0] DAT2 | ADCx 4 2 YRR FESE

13.2.2.4 ADCx_DAT3 (x=0,1,2)

HodE 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)

Hihk4r5) o4 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)

Hotkor 58 0x4001_7814, 0x4001_7C14, 0x4001_8014

SHi{E: 0x0
2 13-8 RFEEIE S {725 ADCx_DATS
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DATS
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 H04: 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 4350k 0x4001_7820, 0x4001_7C20, 0x4001_8020

EAifE: 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)

Hihk5r 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)

ko34 0x4001_7828, 0x4001_7C28, 0x4001_8028

S E: 0x0
% 13-13 SREERCE 27 7758 ADCx_DAT10
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT10
RW
0
(A= RLAAFR A

l(’ ©2020 HIASUEESELSHTA U ARG AT B 179



LKS32MC45x User Manual

[31:16] A
[15:0] DAT10 | ADCx 45 10 VR RREE

13.2.2.12 ADCx_DAT11 (x=0,1,2)

Hohk 4518 . 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)

M4 504: 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
(DA [ i
[31:16] S
[15:0] DAT12 | ADCx 4 12 VR FEE

13.2.2.14 ADCx_DAT13 (x=0,1,2)

b 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)

Hihkr 5] 4 0x4001_7838, 0x4001_7C38, 0x4001_8038
SAfE: 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
(A= RLAAFR |
[31:16] A
[15:0] DAT14 | ADCx 45 14 Yk EARESUNE

13.2.2.16 ADCx_DAT15 (x=0,1,2)

Hohk 4514 . 0x4001_783C, 0x4001_7C3C, 0x4001_803C
S 0x0

2 13-18 SREESIE (728 ADCx_DAT15

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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 IR A\ 15 5 1064%
[11:8] PDS2 | ADCx 25 2 JCRAE IR A\ 15 5 1064%
[7:4] PDS1 | ADCx 28 1 YJCRIE RSt A MG 510
[3:0] PDSO | ADCx 28 O JCRAE IR A\ 155 1064%

13.2.3.2 ADCx_PCHN1 (x=0,1,2)

Hotkor 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 JCRIE IR dmim A M5 5 10e4F
[11:8] PDS6 | ADCx 2 6 ORI IEumim A (5 5 0edF
[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)

ko34 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 VCRHFE IE i A M55 10e45
[3:0] PDS8 | ADCx 2 8 CRFEIE N A\ M5 5 I

13.2.3.4 ADCx_PCHN3 (x = 0,1,2)

ko34 0x4001_784C, 0x4001_7C4C, 0x4001_804C

S E: 0x0
% 13-22 [F B (S 2k H 21758 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} fr 44 FR i
[31:16] ARAiH
[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=10,1,2)

ko354 . 0x4001_7850, 0x4001_7C50, 0x4001_8050

EAifE: 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
e RLATR i ]
[31:16] A
[15:12] NDS3 | ADCx 55 3 VORI S A\ {55106
[11:8] NDS2 | ADCx 5 2 {CRIE i N5 0%
[7:4] NDS1 | ADCx 5 1 YCRFFE S A\ (551565
[3:0] NDSO | ADCx 5 O JJCRIE i A\ A5 51065

13.2.3.6  ADCx_NCHN1 (x=0,1,2)

kbS58 0x4001_7854, 0x4001_7C54, 0x4001_8054

S E: 0x0
2% 13-24 (= 2SR E 2728 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 (VR A
[31:16] ARfE
[15:12] NDS7 | ADCx 5 7 YR ls 5045
[11:8] NDS6 | ADCx 5 6 VORI i {55 1E 5
[7:4] NDS5 | ADCx 5 5 VORI i {5515
[3:0] NDS4 | ADCx 5 4 YCRFE U5 7185
13.2.3.7 ADCx_NCHN2 (x=0,1,2)
Hod 4350 0x4001_7858, 0x4001_7C58, 0x4001_8058
EAME: 0x0
% 13-25 i Bk A f7%E 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 Wi
[31:16] A
[15:12] NDS11 | ADCx %5 11 JCRAE G (S 5 1085
[11:8] NDS10 | ADCx 2f 10 YRR {515k 2
[7:4] NDS9 | ADCx & 9 YCRAE S5 51k %
[3:0] NDS8 | ADCx 5 8 YCKRAE s 51k

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 Fifllf5-5%5F

3 A~ ADC 2[R LU I BCR AU SR e A, BN 13-27 fir.

7 13-27 ADC B 5 R A

i

=1

ﬁun

R R B A

ADCO

_PCHNx

0000:
0001:
0010:
0011:
0100:
0101:

OPAO %
OPA1 it
OPA2 #i
OPA3 %t
OPA4 i
OPAS %t
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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:

PN IS
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

kil
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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: P
0010: P
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] & /645 OPA i i iy s, 138 N HAE TR
Rl ADC SRAEHY/E OPA Hith N ZE M55 o ISR TR ECR DAL - Vem, 1A OPA g A\ %22
i OPAX_OUT iz 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)

ks34 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)

otk 54 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 RwW 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
(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 M35k
[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#z51EH%

1: 155

5l X A +2.3V B A i

0: 2/3 fEiatis, X R K+3.3V HUs MG SR ;

T fFF SYS_AFE_REG2.REF2VDD=0

13.2.5.2 ADCx_CFG (x=0,1,2)

E

)

kb5 8 0x4001_7874, 0x4001_7C74, 0x4001_8074

SAMH: 0x0
% 13-30 #iCHl & %7 7% ADCx_CFG
15 14 13 12 11 10 9 8 7 6 5 3 1
" g
& & 3 o = 2 o2
= ! < = Z %)
Z % = g = 2 S
3
RW RW RW RW RW RW RW
0 0 0 0 0 0 0
& RLATR i ]
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[31:13]

AAEH]

[12]

NSMP

O:FBCRAE, LIIBURIE

[11]

FSM_RS

WESIE A ESIE 7o BAEA 150, ¥ ADC NHBIK
ASHPUEREEIERE, SEia B3R 0. ZE A, A5
i ADC H & 73 72 Y C EHAH o

FEGZ AR A ADC M ERAS, 13578 ADC H B (F AR RERE
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: PR, ik 2K )5, ADC B IA KA,
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: FORHEEE 16 WFAFA RElR —UCRIE

[3]

TROVS

IR R

0: YLK IESUTRIESUE OVSR, JHEURTHIR
N, PTLARC SRR AN, )0 HRFE OVSR YR e
7 F AN

1 Ui FJET—YORRERE I, 7 OVSR YRR 52K
RABURINTISFIE T, TR AL 7. 23R
2 MR, AEULFIRLE T, ADCx CHNT JAERIE RRE

i iER

[2:0]

OVSR

ERFER

0: 1, BUA 1 YCRHERIEALSE
2 UORIR A

D4 UCRFEE A AR

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 R

13.2.5.3 ADCx_TRIG (x=10,1,2)

Hod 4> 50 0x4001_7878, 0x4001_7C78, 0x4001_8078
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SA{E: 0x0
% 13-31 SRl i B %5 4725 ADCx_TRIG
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
z |&g | & | & |8 |88 | & |5 |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 | & | & | &
sl 8|5 |&e|&g |8 |§8]E¢
= = = = = = = =
RW RW RW RW RW RW RW
0 0 0 0 0 0 0
(DA (LA4TR Wi
[31:26] REd !
[25] UTIMER4_CMP1_EN | UTIMER4 HLH=fF 1 fil e ADC SRAE(HRE, Sl
[24] UTIMER4_CMPO_EN | UTIMER4 L= fF O filh &z ADC SRAE(HRE, Sl
[23] UTIMER3_CMP1_EN | UTIMER3 H#=Eff 1 fil e ADC SRAEMHRE, Sl
[22] UTIMER3_CMPO_EN | UTIMER3 [ 0 il ADC SRAF(HRE, A %L
[21] UTIMER2_CMP1_EN | UTIMER2 b5 1 filik ADC REELRE, EEL
[20] UTIMER2_CMPO_EN | UTIMER2 b5 0 filik ADC REELRE, EEL
[19] UTIMER1_CMP1_EN | UTIMER1 L5 5if 1 fii%k ADC SRFE(GE, ZAR
[18] UTIMER1_CMPO_EN | UTIMER1 L 5i 0 fiik ADC SRFE(GE, ZA%
[17] UTIMERO_CMP1_EN | UTIMERO [Ac=5ft 1 filik ADC RAEffifE, mA%
[16] UTIMERO_CMPO_EN | UTIMERO L= fF O filh &z ADC SRAEMHRE, Sl
[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 KAE(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 [{fiit & {55 Al Ladid Bic & GPIO 2y Timer THRE(SE 7/8 Lhfig), it Timer i
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

2451|5445 24 MCPWMO_T1_EN F1 MCPWMO_TO_EN #R{i REfIf{%, MCPWMO_TO_EN 2xfifh % 45—
BORME, (AASAA R —BORAE; MCPWMO_T1EN it 55 —BORHE, (IS ARA S —BOR .

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

SE: 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 LA TR |
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[31:16] A
[15:0] SWT | 5K 0x5AAS I, A — Bl

EE, PR ST Ao A G946, HIUAE AEWED 0xSAAS I L8 Fil ke 2k, —
USZIN G N E— Rk, BORS AL DI R e s AEEE, T~ IRPA ik
NS N 0x5AAS.

13.2.7 RIFEHER

ADC RIS IE th— M5 5Y508 GND, 3 i %X~ A& el LIS 2 R S50 DC i & -

W RGN E 2 BTk GND 55 RGN, FERINEEFAA DC offset #frar, JEZiEHK
FiAth channel {95 5-HRIFEZS H 3 DC offset, FHE NI AL T HAF 7

ZEFE S IRE, Kbk DCoffset (55 M RE A, X T SRS MU AL e, LAE
(EEYERITE-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
HIT AR SR PIRR SR (AN [FIRY DC offset NISHAR I IR R4 R AE A IE A fr de, 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, [ LAZA R AL S tIb i 22 e &8 f81] SYS_SFT_RST {2 {ix ADC 45
5, ADC WHBRIF AFar 2 e e ZEEHr{E ] ADC WAL BRZ NVR Hriseit DC/AMC SEA%

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

% &%) ADC [y DC offset 2421 0 HYBE, FIILALE fra (AT Mk 10bit ZATLFRIEIN, &
6bit (L (/2 ADCx_DC[]IFF59" & , Rl ADCx_DC 7 {7725 ADC Bt I th B4 59 e

Rm AR ADCx_DC 5 A 0x12B0; SLBr5 A2 0x2BO, [f7iE i i 252t 0XFFBO,

L7 NI ADC_DC {8 RE0 REH R AR 1Y offset B0{l, 24 ADCx_CFG 25 (7 AHALE MZoni 5
[, PSR 70 R, (1 3758 ADCX_DC 25 ADC K2 IE o HLKSHIE, #7557 i, ADCX_DC[15:0]
B2 GROEIEE, M5, ADCxDC[L5:018 46/ 2 (AR 2 5 ADC RIS .

13.2.7.2 ADCx_AMCO (x=0,1,2)
Hihkr5) o4 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
7 B4R 3
[31:10] A
[0:0] | AM_CALI | ADC feFErus i aie IE A

ADC HyHEZR A1 RECR— L 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 B
[31:16] A
[15:0] DC_OFFSET | ADC ZHEFEEK DC offset

13.2.7.4 ADCx_AMC1 (x=0,1,2)

ko354 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)

otk 54 . 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
&) &)
2 5] n‘. zl E E 5 E‘ 5 EI Eu El
=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 | #cfi-fiili & A AEAEZS FRIARAS DMA 3R
[12] A
[11] AWD1_RE | BIE M 1 EFL DMA 355K A hE
[10] AWDO_RE | [BfE 5 0 E#FR DMA 55K A hE
[9] SF2_RE | B _BCRIESEA DMA iR 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— BCRIESE T RE
13.2.8.2 ADCx_IF (x = 0,1,2)
Hutk43 30k 0x4001_7894, 0x4001_7C94, 0x4001_8094
SA{E: 0x0
2 13-38 HIHi BT AR 27 7725 ADCx_IF
15 14 13 12 11 10 9 8 7 6 5 3 2 1 0
0 0 0 0 0 0
(AZ RLAAFR Vi
[31:7] Afil
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(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: ZonARAAA MW, 10 5oRkAdhlr, 517

1329 B

13.2.9.1 ADCx_THO (x=0,1,2)

kbS58 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
0x1FFF
15 14 12 11 10 9 8 7 6 5
LTH
RW
0x2000
frE HLAFR Ui
[31:30] A
[29:16] HTH ADC A 14 0 _ER{E
[15:14] A
[13:0] LTH ADC #HUA 14 0 A

13.2.9.2 ADCx_GENO (x = 0,1,2)

HodE 4> 50k 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

& (RN Wi
[31:16] A H
ADC #1410 X B REN,
BITO: DATO 7 ] i #E
[15:0] GEN BIT1: DAT1 & [J 5l (i 5k

BIT15: DAT15 & [ iaiilfdigE

28 kU, WnfR 1% ADC_GEN[1]=1, W& 1% 0 2 5l ADCx_DAT1 [{H, WHR KT
ADCx_THO.HTH &t /N ADCx_THO.LTH 1 7= A5 5o o7 7

13.2.9.3 ADCx_TH1 (x=0,1,2)

ikl 4334 0x4001_78A0, 0x4001_7CA0, 0x4001_80A0
S ffl: 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
Ox1FFF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LTH
RW
0x2000
frE HLAFR Wi
[31:30] Al
[29:16] HTH ADC BRI 1 _EEE
[15:14] A
[13:0] LTH ADC BRI 1 FEE

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

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

l(’ ©2020 HIASUEESELSHTA U ARG AT B 198



LKS32MC45x User Manual

GEN

RW

& Fr 4R Ui
[31:16] A
ADC #1416 B 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 35— Bt WIBCRFERGN, SHERIAR IR ML T, FEBORREH
AR BA RN E 5B E
kil

5[4 MCPWM/UTimer [{ =+ 24 TADC[0]/TADC[1]/TADC[2]/TADC[3] 7] LAfii % ADC S%tf. A

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| 23 RPRAS 05 RAFIRBORIESITIRAA, 4k

52 RAFIRECEE TS H ADCx_CHNT[3:0], ADC FEAZSRPRAS 1 (PIEE Y BERAE SR — B,
TR SR B 5 RARIRECRIBBITAE, 4k850—BURIE.

5Bk
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 FiR e Hrp BBERAEBO ek, 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 SRAFfill A B

| LRl PIB il |
None(TADC fiil & (FREAFTH)

C ¥k TADC[0]

C ¥k TADC[1]
C ¥k TADC[2] “—E¢ TADC[0]
C ¥k TADC[3] 5 — B¢ TADC[1]

Cix
TADC[0]/TADC[1]/
TADC[2]/TADC[3]

TADC fiii %

5 —Bth ADC_SWT E A 16h5aa5
&5 — Bt ADC_SWT E A_16h5aa5

Hrr, SHECE T 2Kk ik ADC JFAR>RAE, C 1k=ADCx_CFG.TCNT.
13.3.1.1 FREH AR

Al A ] ADC_SWT 5 A\ 16‘h5aa5

PR B KO Ty ADC R — i A 5 il — BERFESITE, —BERFERTREL & 22 WU 519
KA, B 7 BORAR IR a3 iC ADCx_CHNT BHTRCE., FrFandEy 1~15 B, XFRAYSRAIEIR
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,

fish 4z =44 AT LA Sk AN MCPWM /UTimer 52 {4 TADC[0]. TADC[1]. TADC[2]. TADC[3].
KAZITBREL B R .

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 fith & BB SKAE M43, 4% ADCx_CFG.TCNT=4, ADCx_TRIGMCPWMO_T2_EN=1, Hf
MCPWMO (] TADC[2] %7 4 IRA BEATHlA, IRAHAZUNIAT 13-9 FrR.

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— BERRebi s EURA k%] ADC_DAT2. ADC_DAT3. ADC_DAT4.,

f Az E R LUZ SR H AN MCPWM JER 55 TADC[O]AT TADC[1] sl # vk - % o

TADC[O] =k P fiA A2, J6tAT ADC_CHNT[3:0]CRAF, Seia BEA S RPIRAT 15 T — 1
f A AF TR EI5K ;. TADCAI AR PR A AE N SR — Ml (R 5 A4 m, FFBE(T ADC_CHNT([7:4]CR .
SRIFRR L 73 BER PR AU A7 ADC_CHNT #EATRECE

BRI E SIS A A AR iC B E, BRI ERAMAR M, HAE ORI FESE
JEHTAS B o

B A BREPE R A RO TE AR, FERE Vb A SRR AR A AR B A, RASHLA T4 7,
= A — iR BAIRZSHLAL T 28 RPR SIS A 2 AL FRAR A filt g R SRR SR o S SR e
BOFRARAE, T ZORAE PE Rl A B4R SRR T8I ADC_SWT A7 7% 5 A 0x5AAS LU /4E—ik
LGN LV

LA U A P BCRAE B, IRZS RS an 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— oPINT, S5BOR eG4 — eI
13.3.2.3 ADC_IF fil % fir s B[]

CPU #1217 F PLL B ik, ADC #ibRizafTT ADC B ik, SH, ADC ¥4 /&0 PLL Y
PR SR BRI 2 f%.  ADCIF HUSRERT 2084 F ADC Ry BN FU3F 174, S T2 20 1
AW W ADCIF ARSI R BN LA TR G bR . WERIE BRI AP T R B R , 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.

l(’ ©2020 MEBUHERSALINATAT MU SR LV 201



LKS32MC45x User Manual

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% , S84 561 ADC fili% , 117 ADC_CFG[11]E A 1,044 {7 ADC
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 A2 53 13-27, n] A2 152 DATASHEET rhi3 2.2 5[ ITIRE)
o KMIXTELIO [ IE 70 O, RIVR] (s HA IO RE -
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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 T2 DI REAE K]
14.1.1.1 R
R LI 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 Ffiashith

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 ZmiEastith
St s A T TR i MR N B St s b (5 5 R T T I o Ak
I SIS ER A T A B B 0 A P E 5

AE I A R e — 2R dE 5 s TAERY A E I 8%, Timer0/Unit0 . Timer1/Unitl .
Timer4/Unit4 4 16bit {7 %7, Timer2/Unit2. Timer3/Unit3 4 32bit {7 %% . 4> EN 264 W iE
iéo

SEMS e P SR T 4 D omig g HrhgRig g 0/1/2/3 ) A/B/Z H A5 IR B
Timer0/1/2/3 {JiHiE 0/1/Z. {E%tdar A52 M0 Timer JJHE.

14.1.2  IhEEER S

TEIS G LA R R A

TS, TAETHEES , W AR T

Timer0. Timerl #/] Timer4 >y 16bit i Ff I 5

Timer2 F1 Timer3 >y 32bit jii JH & 1 £%

T E A E AR 2 MOANBEAG S (0, 834 2 M HES (FBi=l)
XSG T A TIE I

Timer 1] {4 DMA &4 fil %

S T RS S

14.2 LB

14.2.1 B850

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
ERTE AL 10 /> /5 XFEEE A, ERT RS AT OSHEEN AHE TA [RRE EE G S o
I OB IR B e il LA SRS 08 &, 0~2040 > Timer (14U 80 58 .

B[S 5 (8 ] Timer 1405, HIMR4E UTIMER_UNTX_CFG.CLK_DIV %t %% & i o 44345
Je B

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

H e

JREREAN H

H

TRV

%] 14-2 UTimer JEH R EE

14.2.4 R
14.2.4.1 H5es
Timer H [T HECER R A 7 1A 1140

TN 0 TR TH AE, FFIRIE) 0 SEFTIGTTAL, THEeEE] 0 i, ARk 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

FEEAER, THEER11408) UTIMERx_CMPO/ UTIMERX_CMP1 i}, =4 Hbgrhli. thEdsi=nr
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DA AR —A Ee S ik i
X Timer FYIEIE 0 SR, FETHEEREIZRM, frd— P (PERTECE) %) TIMERX_CHO, 4
11%4%| UTIMERx_CMPO R b4 siff AR, H~FERIEL, 4 — - H~F2) 10 [0 TIMERx_CHO,

Xt Timer FYIEIE 1 K0, fETHEEREIZRN, fH— P~ OErTicE) %) TIMERx_CH1, 4
11%4%) UTIMERx_CMP1 HU LG sipf 2B, HAFERIE:, dd 5 — #4210 [ TIMERx_CH1,

VPECBIEI I , 194427 IR P . 1 UTIMERx_CMPO=0, (1% Timer X Jiiti 0 Jyfei 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 A

PR, ATLL T Timer SRARTIMIA 50 A/ P&, KM (LS
BTN B, ERHETEUATEA UTIMERCMP %7258, JE 2L AR, s R, (35
Lo

% Timer i 0 i, ATLARLE FCROI EFH . FRE SO0, imiE 0 A&k
FEERIFEAT, Timer JUILI I HECE IS A\ UTIMERX_CMPO.

% Timer (3K 1 K30, ATLARLEECRA EFHE. FREE. SEOl, Ml 1 ARG S &%
FEERIFIT, Timer JULIN 0 HHECE 045 A\ UTIMERY CMP1.
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picer |—— L L

Channel 0 input

Channel 0
capture trigger

UTIMERx_CMPO
counter 4[
UTIMERx_CMP1

1

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 ETHRAR, XIS 2 R 8 I ER T AUE S £ A UTIMERX_CMP 5 {745

14.2.5 ADC fii%

Timer [ L& ATVE S 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 FYM MRS T1/T2 2351k H TimerO Channel0/1 X[ GPIO f A, FF&td
Timer AWEPHIIEN; QEPL f) T1/T2 {55735k H Timerl Channel0/1 XfM[J GPIO fi A, FF&8it
Timer NN . QEP2/3, MRKIkZEHE. JT A dfihas HRERT FEA 2N Timer DIREAYIEH (1 -

It as s T1/T2/Z (552X W Timer 383 2BEH], #F5kit, QEPO [ Z 7532
UTIMERO_FLT J& 7% I )23

ff g as, T8I E XY SYS_.CLK_FEN Hrxt v i Timer B2 figE. Ui A QEP1 752 )5
Timel AMERTEIHERE o

14.2.6.1 1EACHmIIES
IEREAES 2 H T i 8dmibas @, WMAh T1/T2 BANES, SR PR
WERESR R, T1/T2 RIBkART = SEGTEGE B SRR it 807 GEEEEGEE) HEk

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 BRI, T1 R TR AR B

R T2 A T EFHEREE, WA T1 2 s Pab 2 RE -, A2 s Pt aedis, mR
RSP EER, 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 B0 E S 5 TR 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 AKAE S, T2 ARFS155 . T1 R & THE, T2 sl 8o,
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 %\/jsﬁ 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 Zhdas (£ T1 _EFH N R R0 S0k 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 IBKR (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

. LA

TLLFAE | TURBER | T2 bjhm | T2 R
T1/T2_LFHT e A U A
T1/T2_E5t FEET i A U W
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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

143 F

14.3.1  HhH4MED
Timer0 7£45 g EHhE2 0x4001_4000

7 14-4 Timer0 ZF (72 HuhE /T

TR % ik
UTIMERO_CFG 0x00 Timer0 fil'& 51728
UTIMERO_TH 0x04 Timer0 141 PR 25 7728
UTIMERO_CNT 0x08 Timer0 J14UH T 748
UTIMERO_CMPO 0x0C Timer0 LA /4R a7 745 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 7k 2 7728

Timer1 7855 A EHhE 2 0x4001_4100
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2 14-5 Timer1 27 {7-ga Hihk 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 L /4R 27 (745 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 7

UTIMER2_CFG 0x00 Timer2 fit'& 51728
UTIMER2_TH 0x04 Timer2 4] PR &0
UTIMER2_CNT 0x08 Timer2 HAUE 728
UTIMER2_CMPO 0x0C Timer2 A5/ ik {745 0
UTIMER2_CMP1 0x10 Timer2 A /iR aifian 1
UTIMER2_EVT 0x14 Timer2 JMIEE/E 25 175
UTIMER2_FLT 0x18 Timer2 JE 2] 25 75
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 # f-ga bk 7

UTIMER3_CFG 0x00 Timer3 [ii & 25 {745
UTIMER3_TH 0x04 Timer3 {144 IR %5 (747
UTIMER3_CNT 0x08 Timer3 J1EUE T 748
UTIMER3_CMPO 0x0C Timer3 A /4R ar {745 0
UTIMER3_CMP1 0x10 Timer3 A /iR ar f4n 1
UTIMER3_EVT 0x14 Timer3 AN S (708
UTIMER3_FLT 0x18 Timer3 JEJ 3] 27 {758
UTIMER3_IE 0x1C Timer3 HAMT (i E 27 {758
UTIMER3_IF 0x20 Timer3 FHWFR G 27 {750

Timer4 7805 A EHhE 2 0x4001_4400

% 14-8 Timer4 2 {7-ga bt 7

UTIMER4_CFG 0x00 Timer4 fl'E 27 Fon
UTIMER4_TH 0x04 Timer4 147|257 22
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UTIMER4_CNT 0x08 Timer4 1 EU{EF (7
UTIMER4_CMPO 0x0C Timer4 LA /43R5 (745 0
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¢ 44, 5 Timer0/1/4 AR ZALA4ET Timer2/3 THEEARICHT fFde o 32 f238, 1
Timer0/1 I AR HHR A A7 dw N 16 (758

QEPO £ Fr iy Btk 2 0x4001_4500

7 14-9 QEPO Zi(7-#% Hihk- 4 fic

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 Skl /2 0x4001_4600
% 14-10 QEP1 F{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
A< 14-11 QEP2 A4 bk g) i

QEP2_CFG 0x00 QEP2 [l & 25 758
QEP2_TH 0x04 QEP2 T4 IR 75 7
QEP2_CNT 0x08 QEP2 14l 25 {708
QEP2_IE 0x0C QEP2 Tk REZT 745
QEP2_IF 0x10 QEP2 by i fr a8

QEP3 7£5 i EL k2 0x4001_4800

7 14-12 QEP2 Zifzas ik 73 fic
QEP3_CFG 0x00 QEP3 [l E 77 {74
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QEP3_TH 0x04 QEP3 110 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 z 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
frE (144 TR i
[31] EN Timer BRERMHRE, mARL
[30:28] A
[27] CAP1_CLR_EN | 44 CAP1 filfiZRFA I, HZF Timer i140d, A
[26] CAPO_CLR_EN | /%’ CAPO ffiZR=E(FIY, 52 Timer (14gs, SARL
FEERA, HEN 0 I, 5 1 filvk Timer & i%— R H19F;
[25] ONE_TRIG JE A K, ARk s RN A 1, —4> Timer J&
&, HENEE.
Timer TH&R T AUEREACE . BRIAH 0.
[24] ETON 0: Hazliafr
L SN AR, R AR E L
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AN B UTIMERO_EVT 2547 2830 Tl &

[23]

AAEH]

[22:20]

CLK_DIV

Timer [FECERICE, THECH FEOIR A R 40 I AR IR [
26LKDV 3451, BN O, KA

3'h0: 1 4345

3'h1: 2 445

3’h2: 4 434

3'h3: 8 445

3’h4: 16 434

3’h5: 32 434

3’h6: 64 434

3’h7: 128 434

[19:16]

CLK_SRC

Timer HJ4hj5

4'h0: S R

4'hl1: B R

4’h2: Timer0 jHiE 0 YMRET 4 E S
4’h3: Timer0 jHiE 1 YNREEMES
4’h4: Timerl J#jH 0 SMFE 855
4'h5: Timerl J#jE 1 NI 855
4'h6: Timer2 JHjH 0 SN £i{5 5
4'h7: Timer2 J#iH 1 NI 8155
4’'h8: Timer3 JHjH 0 SN £i{5 5
4'h9: Timer3 J#jH 1 NI 855
4’hA: Timer4 iHiE 0 SMESHS A5
4'hB: Timer4 jEiH 1 FMERATEP(ES

[15:12]

SRC1

Timer fii JCIE 1 /55K FIH 3'hl,

4’h0: Timer i 0, K HNH GPIO (2}, Datasheet N v B E )
4'h1: Timer i 1, K HNH GPIO (2}, Datasheet N v FBCE )
4'h2: R O % H

4'h3: e 1 A% H

'hd: PUEES 2 A% HY

4'h5: PO 3 % HY

4'h6: P 4 % H

4'h7: P 5 I H

4’h8: Timer i#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 jE 1 # TAERAGES, BOMER 0.

0: [hihist. wH i, 7F Timer JliE 1 i8R EUESE T 0 82
T Timer HAAHIR A A AHER, 10 KA .

10 ffippie 2 Timer I8 1 A(G 5 & EMIREERT, HitEEs
THEUEAEN Timer 818 1 BRI 4%

[9]

CH1_FE_CAP_EN

Timer jli5 1 FREIGHARFMFERE. 1: {FRE; 0: KM
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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 _EFHRHAREAF(ERE. 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 A5 1HIE 0 /552K . BN 3'h0.

4’h0: Timer 7818 0, R H L H GPIO (I, Datasheet N W I E)
4’h1: Timer jEJE 1, R HEH GPIO (I, Datasheet N W HEI®)
4'h2: AR 0 14 H

4'h3: LA 1 1 H

4'hd: LA 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 AEMIRFHFIT, WiTEs
A Timer J#iE 0 AR T 745 o

Timer jli5 0 FFEIRHRFAFERE. 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 8iE 0 _EFA-UHZREMMERE. 10 fHgE; 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 AN AP P, 25 3 S UTIMERX_CFG.TON=1, HZ%JF)2 SYS_CLK_FEN thx}T
Timer IR (fERE. 1AM B4, th 7524 % UTIMERX_TH,

WIR%E SRCO iy 4'h8 iR WidiE Fu(E, R VRS as (EXC M EiE) , 2 G0
%% CMPO_CLR_EN=1, CHO_FE_CAP_EN=1, CHO_RE_CAP_EN=1, CHO_MODE=1, Ri#k FFIs. T
By, HE ARSI ERE Z 15 . CMPO RIATAR I PR S0 i 2 1A U E
14.3.2.2 UTIMERO_TH Timer0 | JfRZ (74%

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 J14ar HHTTER TR 0 1] TH (B FHRIEN 0 FFdaiT
[15:0] TH %5

14.3.2.3 UTIMERO_CNT Timer0 %2917 5%
Hbofk: 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
ALY NLAAFR T
[31:16] A H
[15:0] CNT Timer 0 TEEF Y HTTFEUE. BEAETT LIS A HEUE.

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 TimerO0 j#jH 0 FL3HiiaR 27 {74+ UTIMERO_CMPO

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

CMPO

RW

0
AE HLAAFR Al
[31:16] AAdi

Timer JHiE 0 TAEFELLAAIT, ST BEHTHUESE T CMPO B, %

[1>:0] CMPO g e
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Timer J#E 0 TARAERRAIN, KA SFF N TR TR
A CMPO Zj{77e,

P CMP0=0, RI{Ef3i#iE 0 18 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 JljE 1 TAEEIERBIAR, YitEEHTEUESE T CMPL I, &
[15:0] CMP1 LAY
' Timer JWjE 1 TARERIREHS, LA MR R T T EUE T
N CMP1 2 75%,

WE CMP1=0, mIf{if5i8iE 1 918 1, %E CMP1=TH+1, n]fii{3i@iE 1 41 0.

14.3.2.6 UTIMERO_EVT Timer0 JMEReifbii®difiss

Hihk: 0x4001_4014

SAE: 0x0
2% 14-18 Timer0 /M EREE {10634 25 472% UTIMERO_EVT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 ! 0
EVT_SRC
RW
0
JACT BLAAFR 1]
[31:5] A
Timer FMIBEAFIERE T FA%, Aarfidnis 2.4 UTIMERO_CFG.ETON
ffifl. ETON AEht, R ATAEE ML Timer (1500
TR, Timer H B LR EHICHE A Timer $EF71H4L
[4:0] EVT_SRC 0: TIMERO JfijH 0 HAgif):
1: TIMERO j#iF 1 Hefeg:
2: TIMER1 ifi# 0 Figsgift
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: TIMER1 i 1 Hesggat
TIMER2 i 0 Hofgdift
TIMERZ2 s 1 Heas=f{f
TIMER3 s 0 Hbii=f{f
TIMER3 s 1 teae=fff
TIMER4 j#is 0 Hbis=f{f
TIMER4 s 1 Heas=fff
10: MCPWMO TADC[0] 45 =5 4
11: MCPWMO TADC[1] b4 = ¢4
12: MCPWMO TADC[2] Fhés =5 ¢4
13: MCPWMO TADC[3] b4 =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 J§ 3 % 1 %7 774 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

I 0/1 {7 58P IE R . IUEVER] 0~255.
FLT O 0 ff, AKXl EGE TIEH -
[7:0] FLT FLT A0 0 I, XTEGEE S B TI8H: yEH 0080 FLT<8, Hilja (S
5 HPRUE T FLT*8 A~ RGe i ot I H S8 EERY , g adn th B85 5
WU, B A A 2 A B AR

TR, A EIE PR A9 TAERS B 5% B (g Timer {19 20 3005 B9 T A B B8 AH [ B 40, 32
UTIMERx_CFG.CLK_DIV F734i1 220411 o

{53% UTIMERX_FLTFLT = 0x6; UTIMERx_CFG.CLK_DIV = 0x2; Il Timer {317 4% ZRZ:0t
BT T 4 0. IEER (G5 T AT 8x6 5 Timer (UISFTITHHOIEDY, JREN 8x6x4 135 R #h
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 4025 0 ZE¢F DMA iR fSRE, & M PR
[9] CH1_RE Timer i 1 H# /44K DMA #5R{fifE, = PFERG
[8] CHO_RE Timer Wi 0 L /43R DMA iR {FRE, =R ARG
[7:3] A
[2] ZC_IE Timer {14#5) 0 FRMfERE, mHEARG
[1] CH1_IE Timer jljE 1 lWH/AARHRIERE, &P ARG
[0] CHO_IE Timer jiljE 0 WH /AR ERE, &AL

DMA &R F, SHhlrhtHFE S (rbrE, DMA iER# DMA 285, Flirdissti DMA fiff
HahiEkR, Jofy CPU BF Tl e B8timiig, T a2 2R DMA 53R INSC X R ) ey
fHRHE.

14.3.2.9 UTIMERO_IF Timer0 H1WibridiarFas

Hbofik: 0x4001_4020

S 0x0
% 14-21 Timer0 P72 74% UTIMERO_IF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
g‘ LE;I %I
2 | 2 2
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0 0 0
A BLATR ]
[31:3] A
[2] ZC_IF Timer 1488 0 FFMRE. mHEAR, 51350
[1] CH1IF Timer i#jE 1 LB /AR WRE. SHETARL, 51350
[0] CHO_IF Timer i85 0 LB /ARG, S FARL, 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, (A ER CHOIF f£5 APATRIE 1 7, MIAK{H5Eis2EE] UTIMERLIF {§
M 0x24, SR PATEIRNE 0x4|0x1=0x5, SKJ55 A, [EIXT CHOIF fll ZC_IF #7753, AlfESGal
Timer /DE A — R PRI ARTTT 7= A2 (1 BT o

UTIMER_IF|=0x4;
N SR A BAEER ZCIF bR, MLAANTR 5=, BRSO BIT2 5 1.
UTIMER_IF=0x4;

14.3.3 UTimerl F{7ss
1433.1 UTIMER1_CFG Timerl Jif& %7758

Hihl: 0x4001_4100
EAH: 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 &)
n:l Dﬁl I~ Z = E
= =) = = ) 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 T % 3 3
>4 - | =) = &~ o { ) =
« = = 23 ~ « T = 23 ~
o E - o &) 5 = o
e e = ==
&) o o o
RW RW RW RW RW RW RW RW RW RW
1 0 0 0 0 0 0 0 0 0
FE RLAATR Wi
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[31] EN Timer BOREARMRE, SARL
[30:28] A
[27] CAP1_CLREN | & CAPT ffigR=E/FI, 52 Timer i140ds, mAN
[26] CAPO_CLR_EN | 4% CAPO ffigR=EFFIT, 5 Timer i140ds, mAN
(e, HEN 5 0B, 5 1 fit% Timer A& ik — i I 4r
[25] ONE_TRIG FE ARk, JHQTﬂ:’EHNEMZ EWIRINEEA 1, —> Timer & #H

E) gzjj{ﬁ/i’\O

Timer 158 TH AT REACE . BRIAH O,

0: HalisfT

1 SERRAMI Al A T, T8 A LR
A UTIMERL_EVT 25 fFan it T -

[24] ETON

[23] A

Timer PHEERARACE, THEETHEUNEE R I =
2CLKDV 2350, ERINEH 0, A4

3'h0: 1 434

3'h1: 2 4340

3'h2: 4 434

3’h3: 8 434

3'h4: 16 434

3'h5: 32 434

3’h6: 64 7340

3'h7: 128 44

[22:20] CLK_DIV

Timer HJ4iyR

4h0: S ARG eh

#hl: S R eh

4'h2: TimerO0 j#jE 0 HMIHS £h{=E-
4'h3: TimerO0 j#jE 1 4MIE 6= E-
4'h4: Timerl J@jE 0 HMIE 4h(=E-
[19:16] CLK_SRC 4’h5: Timer1 j#iH 1 SMEPI#MES
4'h6: Timer2 J@jE 0 FMIH 4= E-
4'h7: Timer2 @iE 1 MBS 6= E-
4'h8: Timer3 jfjE 0 FMIHS £h(=E-
4'h9: Timer3 J#jE 1 FMIE 6= E-
4'hA: Timer4 iHiE 0 SN A0 (ZE-
4’hB: Timer4 HiE 1 SMNHBHEPE S

Timer fiAREAIETE 155 K. BN 3'h1.

4’h0: Timer i#8iE 0, R HH GPIO (I, Datasheet v HECE)
4’h1: Timer i8iE 1, R HH GPIO (&0, Datasheet v AECE)
Ah2: Lo 0 A% H

4h3: Lty 1 RS H

¥hd: HeBEE 2 Y% H

4h5: Lo 3 A H

4h6: L 4 i

[15:12] SRC1
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4'h7: s 5 R
4’h8: Timer 1#iE 0 f1 1 (9 52Ek

[11]

CH1_POL

Timer J#78 1 7E LB e AR MR, ST T B
s Ay L

[10]

CH1_MODE

Timer i#iE 1 1 TAEBGERE, BOAMER 0.

0: Fbettizt, Wi 50, 7F Timer Wi 1 JFEELTEUEZET 0 5
T Timer WHEAHARAT A BT, 10 A AEHHT

10 ffiREEEC . Y Timer WiE 1 $AME 5 A BRI, HiT5L
PR BB Timer 3@ 1 IR 25

[]

CH1_FE_CAP_EN

Timer 18 1 T FEIRHZRFEERE. 12 (ERE; 02 KMl
Timer J#i8 1 IG5 K4 10 PR ARIREF. FHIFE
PEEERERT LIS EFHE SR RETF 7o

CH1_RE_CAP_EN

Timer i#jE 1 _ETHRHIZRFEAERE. 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 {1 AIETE 0 (55 K. BN 3'h0,

4’h0: Timer i81E 0, R H ) GPIO (0 Datasheet N v HECE)
4’h1: Timer i8iE 1, R HH GPIO (&0 Datasheet M v HECE)
4h2: LT 0 i% H

4'h3: T 1 % H

4hd: THIRAT 2 1% H

4'h5: TEIRAT 3 H% 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 i#iH 0 19 TAERESRE, BRIMEH 0.

0: Hoitiste ®itH 7, 1€ Timer #8i8 0 HHEHTEUEST 0 5§
ST Timer AR 4B, 10 KAERIF

1: iRt Y4 Timer J#jE 0 f A\ (55 & AEHIRFAFRT, KitEL
AT BUEAEA Timer JHiE 0 [LECHIIR ZF (747 o

[1]

CHO_FE_CAP_EN

Timer j#iE 0 FPETHIZRE(RE. 10 fiiGE; 0: XH.
Timer HiE 0 M A[F5 K%L 120 gt MRS, NERILEE
e S B RSEAERE T AF

[0]

CHO_RE_CAP_EN

Timer 838 0 EFHHHAAREEF(ERE. 10 fHFE; 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 G
[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 jHi& O LLAHRiZRET (Fon

Hihk: 0x4001_410C

EAi{E: 0x0
2 14-25 Timer1 jii 0 HoAci1h 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
Hohk: 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
RW
0
(A= HLAAFR i
[31:16] A H
Timer 1HjE 1 TAEAECEBERT, S8 HAUESE T CMPT B, &
[15:0] CMP1 A A
' Timer J#jE 1 TAETERIFRBERS, KRR T T EUE
£ CMP1 {745

14.3.3.6 UTIMER1_EVT Timerl JNZfbikiasfis
itk 0x4001_4114
S 0x0

2% 14-27 Timerl YN {FEE B (4% UTIMER1_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] VT se | imerl Sh b fF 0 R A7 Av A W& W R A D
' - UTIMER1 CFG.ETON ff/f. ETON Jymi, Ml AZ 7k
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Timer 101 F 4o

ﬁﬁgg%‘ﬁa’jm, Timer H 51 LA TCE A Timer 3171140
TIMERO i 0 HhAk=hf):

: TIMERO @ iH 1

. TIMER1 @i 0 Lbasdift

: TIMER1 i 1 b

: TIMER2 i 0 L

: TIMER2 i 1 b

: TIMER3 i 0 b

: TIMER3 i 1 b

: TIMER4 i 0 L

: TIMER4 i 1 Hodesft

: 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 ]2 1758

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= (LT Al

[31:8] A

HE 0/1 {558k v e . HUEER] 0~255,
FLT 4 0 i, A Lﬂi:ﬁ{fﬁ{&
[7:0] FLT FLT A0 0 B, XHEIEE S TIE0E  JEME 5 A FLT=8, Mimib(s
SHPRUE I FLTx8 A~ RGEH 4 I 06 FE R, yEdadan H s 5
VT, R B PR B R AR

W, DA BB P my TAER B 56 i Timer (19 43 40 5 19 T A4F B S0 o4 A8 5 B 4
UTIMERx_CFG.CLK_DIV {1434l 25051 .
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{Hi% UTIMERX_FLTFLT = 0x6; UTIMERx_CFG.CLK_DIV = 0x2; W Timer {3z TH 4 Ftt R 4cHT
BRHAT T 4 5340 JIER NG5 T 240t 8x6 £ Timer HYIBATHIFIAIEN: , JRED 8x6x4 f5 REuH 4
FRIE D o

14.3.3.8 UTIMER1_IE Timerl i {HREZT 768

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 %55 0 F4% DMA R EHE, & PARK.
[9] CH1_RE Timer i 1 L /43K DMA R fRE, SHFAERG
[8] CHO_RE Timer i35 0 L /44K DMA #ER{ERE, =HEARG
[7:3] AL H]
[2] ZC_IE Timer I %d@d 0 PHI{ERE, &HTFARG
[1] CH1_IE Timer 85 1 HH /AR EIRE, &P AR
[0] CHO_IE Timer jiljE 0 WH /AR ERE, &AL

DMA JisRgift, SHlrAtER bR, DMA 3Rk DMA 235, Hhibirdssti DMA f#ff
H2hiEkR, o CPU FfET1l. 20 ERRE, MHITERHR DMA 35K INSE X R A
fHHE.

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

B 5147 i
[31:3] Rl

[2] ZCIF | Timer HHECZET 0 FWibid. mHTAR, 5 1350

[1] CHLIF | Timer il 1 i/ Mg ibiok. mBTAR, 5 1% 0
[0] CHOIF | Timer ifijfi 0 i/ Mg bk, BIPBTAIAK, 5 1 1% 0

14.34 UTimer2 F{ias
14.3.4.1 UTIMER2_CFG Timer2 Bl E & {Fos

Hihk: 0x4001_4200

EAE: 0x00001000

% 14-31 Timer2 F'& 27 775 UTIMER2_CFG
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
E E &}
e o = z = 2
= = =) = 5} Q‘ 1z
25} S, S, 1 = X x
I (=) = = = -
A A &) 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 Z
m m| m| m l'u| ml
S 3 2 < 3 2 < <
S Y % S} S S & % [S) S
m ‘_‘l | [.L]l LL]' m O‘ | Lﬂl Lﬂl
» = = [ 4 « T =1 22 ~
O 5 _ o o 5 o o
jan) jan) T T
=] =] =] S
RW RW RW RW RW RW RW RW RW RW
1 0 0 0 0 0 0 0 0 0
(DA (LA TR Wil
. - &b e W
[31] EN Timer BUREAAMRE, &AW
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[30:28] Sl
27] | CAPLCLREN | %’k CAPLHFRIEFHIT, W% Timer iHE, ARk
[26] | CAPO.CLREN | i’k CAPO iR fepHiy, W% Timer iIH(3, FifiRk
TELL AR, H EN OB, 5 1 ftiA Timer A% — A RE
[25] ONE_TRIG | & (H25HhAORk, ILOrqefikib &6 imI sy 1, — Timer JE 1]
., HEEE.
Timer THAEFTEERERCE . BUAY 0,
[24] ETON 0: Haliisty -
1 SGRAMBIEERE TR, A RR S I
Y iid UTIMER2_EVT 73 /7 2 0/ THCE -
[23] AAEH
Timer FHACEHHIRACE , AR RO R R 5 B AR )
2CLKDIV 43450 BRSNS 0, A4
3'h0: 1 434
3'h1: 2 4}
3'h2: 4 4}4
[22:20] CLK_DIV R
3'h4: 16 43 4fi
3'h5: 32 434
3'h6: 64 434
3'h7: 128 4}
Timer H#i
#h0: S5 H R Gh
#h1: 5 H R
4'h2: Timer0 JiiE O SN Eh( 5
4'h3: Timer0 iEiE 1 SNHITAME 5
4'h4: Timer1 JA3E 0 HMBIR Bh{5 5
[19:16] CLK_SRC 4'h5: Timer1 i 1 JMERI =5
#'h6: Timer2 i 0 SN EI(E S
4'h7: Timer2 JJH 1 ST EM( 5
#'h8: Timer3 i 0 SN EI(E 5
4'h9: Timer3 iEiH 1 SNHITANE 5
4'hA: Timerd it 0 SN 55
4'hB: Timer4 Jliti 1 SN 50 (55
Timer fiiiAMHE 155 KR NN 3'h1.
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 (2 Datasheet & jv it E )
4'h2: Hehedy O 9% H
[15:12] SRC1 4'h3: HfER 1 9%
4'hd: R 2 A% HY
4'h5: Hehedr 3 A9 H
4'hé6: LAY 4 1%
4'h7: R 5 RO H!
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4’h8: Timer iE1E 0 f1 1 Y Fak
Timer JliE 1 78 LA N AR, S 8E M UE R %
[11] CHLPOL | gt .
Timer jlig 1 /1) TAERERE, BROIMEN 0.
0: HeAR. fr i, 7€ Timer 78 1 PHEEHTEUEST 0 5
[10] CH1_MODE | % Timer WWHHHIRAFAFAHENT, 10 KA F#: o
1: filigRAate Y4 Timer i@iE 1 IG5 ZAHRFLER, HilE
PEHEUEAZA Timer 1@1E 1 SR 70
Timer ifiE 1 FREIRHRSEMERE. 10 (HfE; 00 Xpl.
[9] CH1_FE_CAP_EN | Timer j#iif 1 i A\ (5545 120 BRI isfith. MR
HERERT LA S LT R IR A7
Timer J#jE 1 _ETHERIZRERE. 10 ffiRg; 0 K.
(8] CH1_RE_CAP_EN | Timer jlijf 1 i \ (5544 0> 1 BRI F(F. TR
PHERER LA PR R A RE AT
Timer ffi A CIE 0 (55 K. BRIH 3'h0.
4’h0: Timer i#iE 0, R H ) GPIO (0 Datasheet M v HECE)
4’h1: Timer 188 1, R H ) 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: AR 4 1 H
4’7t 5 9% H
4’h8: Timer j#iE 0 fil 1 Ay 5k
Timer JBIE 0 75 LA N 19 ARSI EE T BUA R E
3] CHOPOL ) eyttt (.
Timer jfiE 0 [ TAERERE, BRIMEN 0.
0: Hefchbizte HHiJ7, 7€ Timer W38 0 HEETEUEST 0 5
[2] CHO_MODE ST Timer HBAHARA A (HIT, 10 KA
1: filighe 24 Timer iBiE 0 I A(S 5 ZAHIRFIA, BHilE
TR EEAE A Timer 18I 0 AR 247 2 o
Timer JHiE 0 IR EAHRE. 10 fligE; 00 G
[1] CHO_FE_CAP_EN | Timer j#ij& 0 i A\f55 &L 120 BRI AR ST PR
PHERER LA _ LT R IR
Timer ifiE 0 _FFHHARSEE (R, 10 fHfE; 00 Xpl.
[0] CHO_RE_CAP_EN | Timer i 0 i AfF5 &4 0> 1 BRI AR Ft . LT
PHERERT LA SRR R R4

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 HFHCE A 1. HHECEEA O HHECE] TH {E0S PRI O T HATHC

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
(OACT (LA4TR i
[31:0] CNT Timer2 P& S ETHHEUE. S LIS 05RYTHEUE.

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

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

18 17 16
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(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 i#jH 0 TAEELCAMEURT, MG AUES T CMPO 1Y, &

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 A2 (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
(AL (Y 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 Ahafsifh ik fr s

Mtk 0x4001_4214

EAifE: 0x0
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15 14

13 12

2 14-36 Timer2 SN E 3 25 7758 UTIMER2_EVT
11 10 9 8 7 6

5 4 3 2 1 0

EVT_SRC

RW

0

(A
[31:3]

BLAATR

ARAEH

i

[2:0]

EVT_SRC

Timer SN A5 PR 25 7228, A7 (0

o ETON JMEht, MRIEAZ faeifsF ik Timer T E
ﬁﬁ%ﬂE%Eﬁm, Timer H & 1R FHATCEMA Timer S T1HE

TIMERO i 0 Lrdifr
: TIMERO @, iH 1 ik
. TIMER1 i 0 HofesEfg:
: TIMER1 #3 1 Hodesft
TIMER2 i 0 Hoigdift
TIMER2 i 1 Hefgdift
TIMER3 i 0 Heigdift
TIMER3 i 1 Hefgdift
TIMER4 i#iH 0 Hoigdift
TIMER4 i 1 Hefgdift
: MCPWMO TADC[0] 45 55 4
: MCPWMO TADC[1] Fh4s 554
: MCPWMO TADC[2] Fb 45 55 4
: MCPWMO TADC[3] Fb4s 55 4
: MCPWM1 TADC[0] 4% 55 ¢4
: MCPWM1 TADC[1] Fb4s 55 ¢
: MCPWM1 TADC[2] Fb4s 55 ¢
: MCPWM1 TADC[3] Fb4s 554

@OD\IO’\U'I-PUJNP—*O

S = O =Y
N O U A W N RO

Tl 4 UTIMER2_CFG.ETON fifi

14.3.4.7 UTIMER2_FLT Timer2 JEJ 5 Fav

Hohk: 0x4001.4218

S{E: 0x0

15 14

13 12

11 10 9 8 7 6

22 14-37 Timer2 JEJ% #5425 4728 UTIMER2_FLT
5

4 3 2 1 0

FLT

RW
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& (LA TR i

[31:8] At
WIE 0/1 {5 5 g 8 fE et . BUEVEH] 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 /> RGe I h i B B8 FE R, Y8 s an BT s &
W, R A PR = B A AN

R, ALy B 40 TAER 805X 1 Timer [ 4 415 19 T A B &b 4 A0 [5] B 80, =%
UTIMERX_CFG.CLK_DIV {444 204546 o

{Hi% UTIMERX_FLTFLT = 0x6; UTIMERx_CFG.CLK DIV = 0x2; I Timer {357 H 4 Ft R 4cHT
BRHATT 4 5340 JWIEM NG5 T 240t 8x6 % Timer HYIEfTHI BTSN , JRED 8x6x4 {5 REu M 4
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 } 140855 0 F4F DMA 5K e, ARG
[9] CH1_RE Timer i 1 L /43K DMA R fRE, SHFAERG
[8] CHO_RE Timer & 0 M /44K DMA 3R (6RE, =A%
[7:3] AL H]
[2] ZC_IE Timer T4 0 FPIHAERE, &AL
[1] CH1_IE Timer j#jE 1 lH/HARFMIERE, &P ARG
[0] CHO_IE Timer jljH 0 LB /HHARAITAERE, i H P AT R

DMA iR g, Srir kiR S fbbrd, DMA i§Ruk DMA ZH 5, |iibrdiss b DMA figiff:
H2hiEkR, o CPU FfFTHl. F2ERRE, MEHITERHR DMA 3R INSE X R A
fHHE.
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14.3.49 UTIMERZ2_IF Timer2 HrWitRaifras

Huhk: 0x4001_4220

HAE: 0x0
7 14-39 Timer2 HHWR &% (4% UTIMER2_IF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
é‘ %I %I
2 2 2
0 0
(A, LA T
[31:3] A
[2] ZC_IF Timer (%t 0 HWTAREG . SHEPAR, 51750
[1] CHI_IF Timer J#jE 1 LA /AR irE. SHFEAR, 51350
[0] CHO_IF Timer JfjE 0 LA /i itrd. SHFEAR, 51350
14.3.5 UTimer3 F{Ess
14.3.5.1 UTIMER3_CFG Timer3 Jif & % (75
Hihk: 0x4001_4300
S A{E: 0x0000100
% 14-40 Timer3 Jit B 25 775% UTIMER3_CFG
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
z Z .
z s|s|E |z 3 %
= | | o = ;5 7
= g z & 3 g
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 &
: - N o s | B | 5|z
< = =) ; ; g g = :. ;
7 T = = = v 5 2 =, e~
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 fifiARSHERT, 152 Timer JH4dr, SARK

[25]

ONE_TRIG

FELLBAECT, HLEN O O B, 5 1 fli% Timer A2k — 4~ HI 0y
E A Bkl AR ACE IR AN 1, —4> Timer 5]
Ja, HIEE.

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: 8 434

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 3 0 SMHSHTER(
#'h5: Timer1 i 1 SN ERE 5
#h6: Timer2 i 0 SMHSHTER(E
#h7: Timer2 i 1 SN ER(E5
#h8: Timer3 i 0 SMHSHTER(E
4h9: Timer3 i 1 SN ER( 5
#hA: Timerd it 0 SMEORIHHE
4'hB: Timerd il 1 JMBIN 50 (5

[15:12]

SRC1

Timer ffiZRFECETE 155K, FRIAN 3'h1,

4’h0: Timer 7818 0, K H 5 H GPIO (£ Datasheet N W (I ®E)
4’h1: Timer jHJE 1, K HEH GPIO (£ Datasheet N W I ®E)
4h2: HAgs 0 B4 HY
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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 ] 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 [ TARRBGULERE, BOAEN 0.

0: Hedehist. ik, 7€ Timer i 1 IMEEHTEIEST 0 5F
T Timer [WEAHIRAT e ERS, 10 AR

L fiptie 2 Timer W18 1 MAME 5 R AEMHIRFAERS, it
PHHUEAEA Timer 1858 1 A (700

CH1_FE_CAP_EN

Timer jHjE 1 FFEEEHZRFAMERE. 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 _EFHEHAREAF(ERE. 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 ). EIAN 3'h0,

4’h0: Timer 38 0, K EH I H GPIO (2, Datasheet A FHlE)
4’h1: Timer ##iH 1, K H.NH GPIO (2}, Datasheet & v HAEC'E)
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#iE 0 fil 1 Ay 5k

CHO_POL

Timer 8 0 ££ U A AR MR ] ST R RUE %
LS A (L

[2]

CHO_MODE

Timer i#jE 0 fY TAERIAIESRE, BOIMAN 0.

0: Hecheizte 7, € Timer JiE 0 THEEIHEUES T 0 5k
5T Timer HACHTIRAF (oA, 10 K A:H%

1: fiARAE . Y Timer JEIE 0 i G5 K EMREAI, HiH4L
FBUEAEA Timer jl18 0 LB 775

[1]

CHO_FE_CAP_EN

Timer jli5 0 FFEIGHRFFERE. 1 (HRE; 0: 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

l(’ ©2020 MEBUHERSALINATAT MU SR LV 236




LKS32MC45x User Manual

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 FRKIE] 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 LAGZE% 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 (HiH 1 TAEFEPAG, KB I T s T A
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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 M%7 4+ 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 FA-TCEMA Timer P T4

TIMERO
: TIMERO
: TIMER1
: TIMER1
: TIMER2
: TIMER2
: TIMER3
: TIMER3
: TIMER4
: TIMER4

@CO\IO\U'I-PUJNHO

N e e e S
N O U W N RO

WWIE 0 Fhidift
TWIE 1 it
HE 0 HhArdi
Wi 1 e
W 0 bt
Wi 1 e
W 0 bt
Wi 1 e
W 0 bt
Wi 1 e

: MCPWMO TADC[0] Fr 4% =5
: MCPWMO TADC[1] FrA =5
: MCPWMO TADC[2] FrA =5
: MCPWMO TADC[3] Frh 55
: 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 (LA TR i
[31:8] A
HE 0/1 {558 0 e . HUEVEE] 0~255,
FLT 24 0 I}, AXTEIESE T .
[7:0] FLT FLT /R0 O B, XPEE(E 5 A TiE e U8 08 5N FLT=8. HiljE s
5 HPASUE I FLT=8 /> RGeIN h ] I B8 R, B v fan BT ; &
YT, R A PR = B Y AN o

R, DL e st TR 8h 5 X B9 Timer [ 40 35 U5 (9 T 46 B b ok A0 [ B b, =2
UTIMERx_CFG.CLK_DIV {4545 & %0276 o

{i% UTIMERX_FLT.FLT = 0x6; UTIMERx_CFG.CLK_DIV = 0x2; W] Timer [{izfTH 4 fxt R ZcHT
BRAT T 4 900 BB NG 575 240t 8x6 5 Timer (IS T PPHTIEN: , JRRI 8x6x4 % RGN
R o

14.3.5.8 UTIMER3_IE Timer3 i {fFEZT 768
Hihk: 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 i
[31:11] S
[10] ZC_RE Timer {40285 0 Fif DMA 53R Hi6E, = AR,
[9] CH1_RE Timer 5 1 /43K DMA 5R 6 RE, = TA %
(8] CHO_RE Timer @i 0 L% /5% DMA 35R$RE, &A%
[7:3] AL H]
[2] ZC_IE Timer P14 0 HPIETAERE, &AL
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[1] CH1_IE Timer i#jE 1 LB /AR ERE, & AR
[0] CHO_IE Timer i85 0 LB /AR HRE, & AR

DMA sk, SrhlrhffE S prd, DMA 3ER# DMA 2P 5, FliiRdi2si DMA fififf:
H2higkR, o CPU BfET1l. F28EBRE, MHITERAHA DMA 55RNSE X A s
fHRE.

14.3.5.9 UTIMER3_IF Timer3 HWitriia f7an

Hbofk: 0x4001_4320

SA{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
2 | E | 2
0 0
(ALY (RN 1 i
[31:3] A
[2] ZC_IF Timer L0253 0 FlibRE. &AL, 51750
[1] CH1_IF Timer 78 1 /iR BibRE. mHEPARL, 51350
[0] CHO_IF Timer i#iH 0 b /HfiRHPIEbRE. SHEPFARL, 51350
14.3.6 UTimer4 ZFE
14.3.6.1 UTIMER4_CFG Timer4 Fl&E 5178
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

z

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 | & - 2 | 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
(AL, (RN |
[31] EN Timer BIRERMERE, AR
[30:28] A
[27] CAP1_CLR EN | &4 CAP1 ffiZRFFIT, T Timer {1H4gs, miAARK
[26] CAPO_CLR_EN | &% CAPO ffiZRFFIT, T Timer {1H4gs, miAARK
BT, HEN N O R, 5 1 filik Tlmer RiE— R
[25] ONE_TRIG FE b ALk, ﬁmﬁ}ﬁw% RN 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
SN RE UTIMER3_EVT A7 (748 E TR -
[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: 64 434
3'h7: 128 )4
Timer B4R
4'h0: SR ARG
4'h1: SR ARG
4’h2: TimerO jHiE 0 /NS 8P {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 YNBSS #pE 5
4’h6: Timer2 jHTE 0 /NS #pE 5
4'h7: Timer2 J#jH 1 SNE 855
4’h8: Timer3 M 1E 0 AMNARET 4 =5
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4’h9: Timer3 j#iE 1 /NBHS 055
4’hA: Timer4 i#iE 0 YNEHT 555
4’hB: Timer4 #iH 1 AMNBIEE 5

[15:12]

SRC1

Timer fifRGETE 1 {55801 . BN 3'h1.

4'0: Timer i 0, 3 [:5) GPIO (2 Datasheet % 5 il &)
#'h1: Timer i 1, K5 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: LLH 4 (14 H

#h7: LR S 14 H

4'h8: Timer i 0 Al 1 575

[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: teikate HiH /7, 7 Timer iliE 1 (HEEFITEESET 0 5
T Timer [WEAHIRAT (BT, 10 A 4B

L fiptie 2 Timer W18 1 MAME 5 R AEMIRFAERS, it
PHUEAEA Timer 1858 1 A (700

CH1_FE_CAP_EN

Timer jli5 1 TFEIRRERFFERE. 1 {HRE; 0: KM
Timer #i8 1 M AGF5 K4 10 PRSP TN FREHTER
PEEERERT LIS EFHEFH M RETF 7o

CH1_RE_CAP_EN

Timer jjE 1 _ETHAMZRFERE. 10 fHigE; 0: XK.
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 ffjAR1ICIHIE 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.F GPIO (=) Datasheet M v FAEC &)
4h2: HAEs 0 A% HY

#h3: [hieds 1 aY%

4hd: HAEE 2 B9 HY

4'h5: g 3 By

#h6: g 4 By

4'h7: L 5 R H

4’h8: Timer J#E 0 f1 1 [ 57Ek

[3]

CHO_POL

Timer 15 0 ££ FCHARA N AT AR RS S E R %=
e A A

[2]

CHO_MODE

Timer j8jE 0 B9 TAERLERE, BOIAED 0.

0: oM, Ry 0%, 1€ Timer jliE 0 (HEES T EUESET 0 5
ST Timer LORHRAT (FaR AR, 10 KRR

Lo At 2 Timer G 0 MIAMF S & A MAREAFRT, KiT4K
BHBUEAF A Timer JE1H 0 BHER A 1755
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Timer i#jH 0 FFEIHHARSAF(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#jE 0 _EFHFHHAREAF(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] A
150 o Timer HHCE AL THE. SPECEEAL O 1G] TH USRI 0 JF Rl

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
rE (A v i
[31:16] A
[15:0] CNT Timer 0 THEE YR HTEUE. S HEAETTAS AR THEUE,

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 #8380 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=Y (RN Al

[31:16] A H
Timer 1HiE 1 TAEFEHABCI, SiH8EHEUESET 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

EAifE: 0x0
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2% 14-54 Timer4 SN 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 FNI R R 2 (758, A2 (72314 UTIMER4_CFG.ETON

ffif. ETON A&, HRIEATFEMEREAA Timer HHEHFA.

ﬁﬁ%/féﬁaﬁﬂiy Timer H &1 R FATCIEMUAL Timer 17114
TIMERO i 0 Lsdifr

: TIMERO @, iH 1 it

. TIMER1 i 0 HofesEfg:

: TIMER1 #i 1 Hodesft

: TIMER2 i#iji 0 Hodesft:

: TIMER2 i 1 HAesft

: TIMER3 i#iji 0 Hodgsft:

: TIMER3 i 1 Hdesft

: TIMER4 i#ji 0 Fodesft:

: TIMER4 i 1 HoAesft

: 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

@OD\IO’\U'I-PUJNP—*O

S = O =Y
N O U A W N RO

14.3.6.7 UTIMER4_FLT Timer4 JEJ 15 Fav

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 5 g 8 fE et . BUEVEH] 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 /> RGe I h i B B8 FE R, Y8 s an BT s &
W, R A PR = B A AN

R, ALy B 40 TAER 805X 1 Timer [ 4 415 19 T A B &b 4 A0 [5] B 80, =%
UTIMERX_CFG.CLK_DIV {444 204546 o

{Hi% UTIMERX_FLTFLT = 0x6; UTIMERx_CFG.CLK DIV = 0x2; I Timer {357 H 4 Ft R 4cHT
BRHATT 4 5340 JWIEM NG5 T 240t 8x6 % Timer HYIEfTHI BTSN , JRED 8x6x4 {5 REu M 4
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 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=Y (LT Tt
[31:11] A H
[10] ZC_RE Timer } 140855 0 F4F DMA 5K e, ARG
[9] CH1_RE Timer i 1 L /43K DMA R fRE, SHFAERG
[8] CHO_RE Timer & 0 M /44K DMA 3R (6RE, =A%
[7:3] AL H]
[2] ZC_IE Timer T4 0 FPIHAERE, &AL
[1] CH1_IE Timer j#jE 1 lH/HARFMIERE, &P ARG
[0] CHO_IE Timer jljH 0 LB /HHARAITAERE, i H P AT R

DMA iR g, Srir kiR S fbbrd, DMA i§Ruk DMA ZH 5, |iibrdiss b DMA figiff:
H2hiEkR, o CPU FfFTHl. F2ERRE, MEHITERHR DMA 3R INSE X R A
fHHE.
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14.3.6.9 UTIMER4_IF Timer4 ri{ifra525 7o

Hohk: 0x4001_4420

ZAME: 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 | 2 | 2
0 0
A& HLATR ViHA
[31:3] A
[2] ZC_IF Timer {148 1d 0 HHRE. SHPARL, 51150
[1] CH1IF Timer jljE 1 W/l Wini. SBETAN, 51750
[0] CHO_IF Timer jiljE 0 W/l WiRai. B TAN, 5 1350
14.3.7 QEPO FfEH%
14.3.7.1 QEPO_CFG QEPO [l & Zf74e
QEPO_CFG H#i}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 Ui A
[31:16] A
[15] EN QEP FIELRAdiGE
[14:11] A
[10] FE_CNT_EN | CCW+SIGN/CCW+CW PR, B N 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 ZA5 5 HHE QEP THAETRE
[0] ZEC Z A5 70T % QEP TRl RE

2 ZEC=1 A}, (/] Z (55 Mk iZEAT QEP HHAUINE %, 2 ZNC [FRTY 1/, Z (55 R T RS
QEP i1-#tds, =4 ZPC [N 11, Z {55 EFHEHZ QEP it4kdt; ZNC A1 ZPC uf LARIES N 1, I
ZAF5RAAWNEEE QEP 14y, WHEELABME N, QEP IR LRI 17 BT IR 24T 4L

4 ZLC=1 I, M Z (5 B0 A0 THT QEP HHARIIEE, 4 ZNC [T 1 BY, Z (5 EHEF P
T QEP I, 4 ZPC T 10, Z (50PN E QBP HAE: SBH I 2 (AR TN
QEP JHHCEEIS, ZNC I ZPC L RREY 1, SN — A TN TRA. (AR TN,
N Z (IR, QEP A ST

14.3.7.2 QEPO_TH QEPO 14/ JMR 7o

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 gmadasinn Mt () 2 0 MBS, FRXIA Fitaes
FEOTEER AR TH,

14.3.7.3 QEPO_CNT QEPO {%U{EZ 74+
QEPO_CNT #hik: 0x4001_4508

l(’ ©2020 HIASUEESELSHTA U ARG AT B 249



LKS32MC45x User Manual

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
5 | 5
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 HlikriZi(is
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 s
[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

S E: 0x0
2% 14-63 QEP1 Jil & %72 ¢+ 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
[15] EN QEP R B AlifE
[14:11] A H
[10] FE_CNT EN CﬁCWTS‘I'GN/CCW+CW PR, BEAE TR T4 (BT
BT
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 XUkiFE T EUsi=;
[7:4] S
[3] ZNC A SRR EE : ARHP/ T REE R ARE
[2] ZPC ZAGSTHEMAEIREE: ST/ BRI ERAEE
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[1] ZLC Z (55 HPIHE QEP Tl RE
[0] ZEC Z A5 510 IH % QEP T &l fE

4 ZEC=1 1Y, () 7 (5 S RBL A EFT QEP TPETEE, 4 INC RNy 11, Z (5500 T IEHinE:
QEP HH4(3%, 4 ZPC WA 1IN, Z (55T QBP 11403, ZNC HIZPC ATLUFIGA 1, U
Z {5 5 R AT QEP HHHE, BRI EVRRIUL AL, QEP AL B I RS

M ZLC=1 I, 1] 2 50 AA0R TAET QP JHNTS, 2 INC I 10, Z (5 G s
% QEP F1HE, 24 ZPC FIRDY 1RY, 7 (558 TN QEP HHEE SR EEF 2 (5 SR P
QEP JHELRHI, ZNC A ZPC LY 1, TIIHEE —HATHERE. SABTHEN,
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 I1# IR THo Fihdesiil BT (84) 2| TH AR, Fhki Lt
[15:0] TH B FHOTEEREE] 00 Zafas i TR Q) 2 0 E)E, FHRIRT
T S H0 s EIE) TH.

14.3.83 QEP1_CNT QEP1 {¥{tizifrss

QEP1_CNT #btil-: 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
B KLAATR A
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[31:16] At

[15:0] CNT QEP {14UH.

14.3.8.4 QEP1_IE QEP1 HiW{digEZT f7%s

Hitk: 0x4001_460C
SA{E: 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
5 | &
RW RW
0 0
frE (144 FR i 1
[31:2] A
[1] OF_IE A RE, AR
[0] UF_IE R RE, AR
14.3.85 QEP1IF QEP1 HlifriiZifias
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 0
5 | s
(A=Y (LA TR |
[31:2] A
[1] OF_IF TR R . S ECPAR, B 13E 0o Y EER T EUA R E ]

l(’ ©2020 MEBUHERSALINATAT MU SR LV

253



LKS32MC45x User Manual

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

SAE: 0x0
3 14-68 QEP2 il B & {Fas QEP2_CFG
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FE_CNT_EN MODE ZINC | 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 ZINC | ZPC | ZLC | ZEC
RW RW RW RW | RW | RW | Rw
0 0 0 0 0 0 0
(VA= R TR ]
[31:11] A
[10] FE_CNT_EN ;C\;VTS‘I,GN/CCW%W PR, AR T T (BT
EUR TR
Phas A et
00: countingon T1,
01: countingon T1 & T2
[9:8] MODE . PN SO RIS
DA B PRS0 I3 gt (551 0=
10: CCWHSIGN, FF-5hnfikiiE 5 Eu
11: CCW+CW, CCW+CW XUk 14z 511 5=
[7:4] A
[3] ZNC ZAE TG MRS IR/ IR 2 fdiRE
[2] ZPC ZAGSHEMIEESE: &P/ EREITEE 0 RE
1] 71C Z (55 HCE A QEP LA lAE
[0] ZEC Z (550 A QEP LAl AE

U ZEC=1 1, (£ Z (OB T QEP A, 24 ZNC RN 104, Z (550 FHEHES
QEP 1%, % ZPC [FEY 1 BY, Z (550 LTI QEP 11403, ZNC AIZPC ATLARG Y 1, U
Z {55 % AT QBP TS, IR MURRHOT (0, QP JHALE I e TR A

M ZLC=1 1Y, {1 Z {5 5B AR F2ET QEP THEIE %, = ZNC [N 11, Z 5 SRH P
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% QEP 14, % ZPC IRy 10, 2 555 TaHE QEP 3 IRAET Z (55800 T
QEP {438, 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 IR THo i BT (84) 2| TH {H)5, Rk Lt
[15:0] TH B FEOTEEREIR] 00 Zaftas i TR Q) 2 0 E)E, FHRT
T FEO TR 12 TH,

14.3.9.3 QEP2_CNT QEP2 {¥{tiaif7ss

QEP2_CNT #btil-: 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

EAifE: 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 4 3 2 1 0
RW RW
0 0
frE (144 FR i
[31:2] A
[1] OF_IE A RE, AR
[0] UF_IE T RE, AR

14.3.9.5 QEP2IF QEP2 Hhlbikaazifras

Hbofk: 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 4 3 2 1 0
e BLATR Al
[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 PRI T (BT
SV
St e iod et
00: countingonT1,
01: countingonT1 & T2
(28] MODE o b A ISR B SO
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 18l fE
[0] ZEC Z (550 IH % QEP 1 8g+ i fE

M ZEC=1 B, (1] 2 (5 HBRAENTIENT QEP HEUTE, 24 INC IR 1B, Z (5 51 TS %
QEP 17, % ZPC AR 10, Z (519 LFHINA%: QEP 1407 ZNC A1 ZPC LUy 1, I
Z (55 AN QEP L1408 , AR S EVEERCEL AL, QEP §FEUR BN P BT SRS
4 ZLC=1 I, (4 Z (5 SIAEUETET QP HHEINTE, % INC Y LI, Z (5 S IRpI
FQEP 4%, % ZPC FIRT 1B, Z (55 8N QBP TG SBH 6T 2 (7 5 HAUEFINE
QEP JFELBHI, ZNC A ZPC RLIY 1, TIIFEE B TIHERE. AR THEN,

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. Jufidésin Bt OF) 2 THES, ki kit
[15:0] TH B SEOTEE AR 00 gmfdds i) FiHE () 20 &5, FHART
s S E#OH RIS TH,

14.3.10.3QEP3_CNT QEP3 1 #{H 2 1758

QEP3_CNT #btil-: 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

Hbofik: 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

O FEER M S5 A AR TRI Y Hall (5540 s, DAR U B85 —A> Hall {5520 FEpih
T 3 % HALL {5546 Ao

X FH R HALL (R8G5, BTk T b BT 4R

JEE, THBR HALL {55 B0 5200

3R, 4 HALL S AG 2RI, S YT a4 P

i, 24 HALL A5 S5-I R & A2 R0 SO Rt tH N, 6 i

15.2 LI

15.2.1 fSE3kIE

HALL {5 55KJ8F GPIO, XtF45 i HALL {55, JERATM 10 AT LMERIZAE S5 AR, i
FC# GPIO 5 f7ds, P AlLAERer o —~ GPIO A% A (5 5 fCh HALL (55 {8

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 F) 5 BATIEY, RIESE 7 ASRAERH, WANAEREE 5 4 1 W 1, WnARAE
BT 5 4~ 0 Mg O, A % H ORdr_E— RSP 45 R . 1AL E HALL_CFG.FIL_75 n] DAveRe /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 YEHAHRAE ]

5 URMESAEH, 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)

], ££ 192MHz TARSIR T, FI Tackd 5.2ns, 2H(FARIEHE A 32767, B ACTRIESE Y
2] 5.2nsx32768x170us.

15537 1] HALL_INFO.FIL_DATA[2:0] 7] L3R E 3 J5 19 HALL {%5-; HALL_INFO.RAW_DATA[2:0]
M JE W AT A HALL S A {55, 100 15.3.3 HALLX_INFO #3(5E B35 747 (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 JFEATHEL, &4 HALL (552 40N, Kb 2/ #) HALL CNT {E 4R 473
HALL_WIDTH Zif5%8, U210 HALL {&-5-(5-47%] HALL_INFO.FIL_DATA, #jH HALL (=548 fk,
W7, HALL_CNT E#r A 0 JFHATTEL

LR HUEA S| HALL_TH B, % H HALL $15CRRs by, 5SRO0 FFEETTH4.
15.2.5  Hhl

P T H Sl & R T, Hr Wl gE a2 T HALL_CFG.CHG_IE ] HALL_CFG.OV_IE, /bR
A7 T HALL_INFO.CHG_IF #1 HALL_INFO.OV_IF, Rk mr LLiEid ] HALL_INFO.CHG_IF #]
HALL_INFO.OV_IF B 1 J5%5,
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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 Jv(
i i Counter
ek /1,2,4,0r 8 T 5 o» Counter overflow IRQ. LIRe,
Generation
A
Hall signal
WAL 1N 5/7 Filter HALL_CFG.FIL_75 change
- HALL_INO/1/2 e nd Filter
HALL_IN1 > % > TK 2k
I
HALL_IN2 0 T HALL_INFO.FLT_DATA
HALL_INFO.RAW_DATA 1
HALL_CFG.FIL_LEN[14:0]
] 15-2 Hall fHRAHE S
15.3 FEE
15.3.1  HiHb4SEE
HALLO b 25 725 (19 B k2 0x4001_1800,
HALL1 25 s AO B ik 2 0x4001_1C00,
FAF AR
2% 15-1HALL R 23 (7 2 bk 45
Sy % g
HALLx_CFG 0x00 | HALL it & 25 (728
HALLx_INFO 0x04 HALL #uE B 528
HALLx_WIDTH 0x08 | HALL %5 FF i1l 25 17
HALLX_TH 0x0C | HALL Bt ¥ IR (H 2 f7 2
HALLx_CNT 0x10 HALL TH 77 /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
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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
A HLETR i
[31] A
(30] SW IE Bl HALL (55220 rR I RE , i FEP A R0 A R 5 , INFO[18]
B 5 1, ¥%F57E HALL (552
HALL 3+ a8 3a tH A WrE gE ¢« BRIASK A
[29] OV_IE 0:
1: ffige
HALL {5520 Rl REH ¢ o BRIASC AT
[28] CHG_IE 0: M
1: ffige
[27] SW RE B % HALL {55454k DMA JER(ERE, S FAR. ARuth)s,
B INFO[18]5 1, % F5/~4: HALL {5 5284k DMA iR,
HALL (152338 tH DMA &R AETF 5. BRIASK I
[26] OV_RE 0: M
1: ffige
HALL {55454k DMA {E3RAEFEF 5. BRI
[25] CHG_RE 0: M
1: ffige
HALL B RETF o BRINTC A
[24] HALL.EN | 0: 3¢4]
1: ffige
[23:21] A H
7/5 WBBITR GEBERFE 7 Ik, 5 IKME—E) o BIAKH.
[20] FIL_75 0: KA
1: fifife
[19:18] S
HALL I8 40 250 BRI 0
00: A5
[17:16] CLK_DIV 01: 2434
10: 4 545
11: 8 44
[15] AL H]
[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 HYZEZER (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 Pk HALL (5528 ilr. 5 1/lk, BahgE%.
[17] OV_IF HALL THGEs i A hnal, 5 1S
[16] CHG_IF HALL (552 Ffbrids, 5 11HS
[15:11] ARG, VWIENO0, $32H 0
[10:8] RAW_DATA | HALL {H, HyEikss
[7:3] RGO, WEANO0, 1310
[2:0] FLT_DATA | HALL {H, JEJy4s

WHE T SW_IF HEIEZ, B TCIEMINE] SW_IF B, (H2 8 ik HALL {552t 2> #i15 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 AHHEE TRES % (x=0,1)
Hoht43 02 0x4001_180C, 0x4001_1COC
SAAE: 0x0

# 15-5 HALL #B 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
& HLAFK BiA
[31:24] A H
[23:0] TH HALL 5 18R 1E
15.3.6 HALLX_CNT ¥&EE2(x=0,1)
Motk 02 0x4001_1810,, 0x4001_1C10
SA{E: 0x0
2 15-6 HALL {14027 77:%¢ 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 [EEMAIRSEL 0, HiE 3 [FEM I 1.

A1 P PWM A i fie

- AT 4 (CHAMES) 58 By G AR & 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 RPEE, IT MR CPU AL PR T MCPWM bt e MCPWM 4
BTN 8 B asE S, Hirb 4 Bk O 10, 4 Bk A RN ELEC R R T o A R (5
FRARUE PR EIERE) , J8RA MCPWM Hi (5 52 A RIRUEIRA, DLl 4t .

X SRR A LB AR .

MCPWM Hy4/ Mt 10 SCRpAh IR0 PWM REPHE G s B Bt (1T EABS £1
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 A5t [
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N T AT S ERRE T, R 192MHz 1 PLL B8Ry MCPWM #ibk TAERS £
16.1.1 Base Counter &5t
OB P B, B 1) MCPWM_THO/MCPWM_THI , 112

t0 A% -TH RIS TTAL, £E €1 B2 0 50, £ €2 B 20403 TH SE e — IR HHEUEER, [812-TH,
HOFTT AR TR THEURIION (TH> 2+ 1)< 1250 A R 9T o

TE t0/t1 (A VK t0 B _bE—yk t2) 0] P24 g i ek pr, MCPWML_IETO_IF f1 MCPWM_IET1_IF 444
B

0l 2 A AR e B MCPWM_TCLK.BASE_CNT_EN #:4] Base Counter [ 3 315 11 .
TH |-
t0 t1 t2
-TH

4] 16-2 Base Counter t0/t1 fisfff

{EizfT MCPWM BT, FP— T4t B i oA 1FR1E MCPWM_THO0~MCWM_TH31, ZE[X
A f7-#x MCPWM_DTHOO~MCWM_DTH31 B E#f o FESLFRISATIIAE Y, W] ShASsc LA TRRAEATSE
XA (T XESECEIF RS (7, Ailid S MCPWM_UPDATE % fas SCELF2h B0, tonf LA i
‘B MCPWM_SDCFG.T1_UPDATE_EN A, MCPWM_SDCFG.TO_UPDATE_EN #{TAE{f B sh 5. fliff
B, O 0 f 1 iZ) (PTRCE t0 B t1 FUHTAN 0 t1 IZIARTEHT) ARES A Hr =, T
WA AR ERN B LRI T T H e o R A AR LARCE, RI4EEEE N > t0
Kt R A . ToR@ A A Er, 10/t BRI A=A A Pl AREHE N A g
HMEEI BN LB TR e, T A d .

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 IS PTICE N BT A B €0 ft1, JELLEA. Sl iy s 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 3 %0 (i fE . 4
MCPWM_TCLK.BASE_CNTO_EN=0 [}, 3 0 [ CNT ££5¢ i B o RFFEAZ (KNI PP flRE, A
BT, BPEE 1Y ONT R, SCsE4HHIA

AN, R TR RS SR — > MCPWM JE AR TH4, #0% MCPWM_THx {1 MCPWM_CNTx [H] i}
HHTe Y4kt MCPWM_THx F1 MCPWM_CNTx 43 BI85 . SR )5 PR ER #R0F 5 Asiohas Fiidfil &
H#OTHS, % MCWPM_TCLk.BASE_CNTO_EN/MCWPM_TCLk.BASE_CNT1_EN E{7, M4 BI{HAE
A3 O FIAT 3 1 A9 CNT 1140

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 FyELas frde S0 ST AU e R ]

16.1.2 FAIL {Z 54t

FAIL (55 MRS5S, FEMTAE PR G W Do, LAGRIE A T 18 B RE A5
AR T A BRI T BUR AR S PR DL B R, SCILDGES T PWM % - A 4 i fail (5 5%
. MCPWM, [l FAILO~FAIL3, 4}5IA] LASE 545 )5 10 MCPWM_BKIN[3:0]5:85 1 P b & 1
CMP[5:0] R 4 {55

“H:rp MCPWMO f13i3% 0/1/2 {#if] CMP[1:0], MCPWMO [£Ji#fi;% 3 {#iff] 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 v

MCPWM1_BKINO N

MCPWM1_BKIN1 N

MCPWM1_BKIN2 v

MCPWM1_BKIN3 v

CMPO V
CMP1 N
CMP2 N
CMP3 v
CMP4 N N
CMPS N N

Horft MCPWMx_FAIL012 FF#:#] CHO12 [ FAIL {Z5-35%4%. ¥, {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 FAIL Signal
MCPWMO_FLT.CMP_FLT_CLKDIV used to shut
e down MCPWM 10
-
MCPWMO_FLT.I0_FLT_CLKDIV
MCPWMO_BKIN3 [ b—»— 0 XOR AND FILTER
\ ] L»f 0
! \
’—> h O 1
Comparator 5
MCPWMO_FAIL3.FAIL3_POL FILTER
MCPWMO_FAIL3.FAIL3 EN  n1epywMo_FLT.CMP_FLT_CLKDIV
MCPWMO_FAIL3.FAIL1_SEL
N ey
K 16-6 MCPWMO FAIL2/3 ZiE /=
MCPWM1_FAIL012.FAILO_SEL
|
MCPWM1_FLT.I0_FLT_CLKDIV
MCPWM1_FAIL012.FAILO_EN |
MCPWM1_FAILO012.FAILO_POL FILTER 1
) L \_,f —0
MCPWM1_BKINO []—»— 0 ] | L
‘ AND
1 XOR FILTER
Comparator 2 T FAIL Signal
MCPWM1_FLT.CMP_FLT_CLKDIV used to shut
> down MCPWM 10
-
MCPWM1_FLT.I0_FLT_CLKDIV
MCPWM1 BKINL | ———> XOR AND FILTER
\ ] Lf 0
! \
’—> h O 1
Comparator 3
MCPWM1_FAIL012.FAIL1_POL FILTER

?

MCPWM1_FAIL012.FAIL1_EN MCPWM1_FLT.CMP_FLT_CLKDIV

MCPWM1_FAIL012.FAIL1_SEL

16-7 MCPWM1 FAILO/1 #7814
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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 JEPAERAGIT Bl , Sk H AR Ze R4l MCLK B9 J#5 44 FCLK[10:9], FfF4eid i i, &5 —
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 FirRo

MCPWM #5eifAdt B 4340 f AR B 2B T Fail (5580, I8 0E EEE N 16 R, Rl AG 52
MR/ 16 DIEE (AU IR BEIRAASE fa, B A HE ARG 5o I8 [A]
BRI AFH, H Tue 4 FCLK [ 4d 47, 192MHz %45 5.2ns. MCPWM_TCLK.FLT_CLKDIV #{
R0 AT AE 2 MCPWM_TCLK.IO_FLT_CLKDIV 5 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 —

K 16-9 MCPWM Fail {5 5397 i #h 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 [, AFi5%%] MCPWM_FAIL.FAIL_POL 2545 1t 47551
H RS o HFPOEIE 0/1/2 A SRS FE P MCPWM_FAILO12 %8 | i 3 AY9%5e44 H -y MCPWM_FAIL3
WHE

3 B HBER ) MCPWM FAIL {55 A BG0 LUERaS 4 H BRI MR5, RET HERa 37 : OO
IEPALE, (HRF LY MCPWM HIEE(E ST TR EM], T E I B .
FAIL {553 A\ MCPWM /5, W] LU# i B MCPWM_TCLK #1733 .

16.1.3 MCPWM i HIIRAS

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 1IR4A (CH<n>P JFj&, CH<n>N F%[4]) , TCHIX

16.1.4 10 DRIVER ik

AHARYESLFR MCPWM )3 A7 R BCE GO0, H5 10 BRI FEF-. 10 Driver HHR A%
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 fBRE e &]

16.1.4.1 MCPWM i T4 H -H0 % 55t

4 /i MCPWM IO Driver >R A7 AY#ZHI TR, 70X 0E (B XS ELAN 10 AYSEDXHR Bl iE
H, W4 MEXECE ), SRR

% F TH<n>0 {1 TH<n>1 #%H|%8<n>> MCPWM &35 10 i3 30 RIFEE, n K 0/1/2/3,

itges CNT {E]A) 31404 %] TH<n>0(R[ t3 14Z1), KM CH<n>N, Zjd3EIXFER} DTH<n>0,
F7JF CH<n>P,

it CNT (E[) B4k E] TH<n>1(HP t4 %)), XM CH<n>P, ZidFFIX4ER] 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 + — — — — — — — —
I
I
|
|
|
t0 "t3 t1 't4 t2
I
I |
I I
TH<n>0 — — |
I |
I |
-TH I I
<DTH<n>0~
CH<n>_P 4—, IF
CH<n>_N —l <“>]_

K 16-11 MCPWM Hf > TH<n>0 1 TH<n>1-H10 30 55452

16.1.4.2 MCPWM 7 TE 3 -Hru st S da A=t

U TR, 55— RN, 7€ 3 B %I CH<n>P $T7F, 7E t4 A%, CH<n>P 5C¢H. 45—
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 to |t3 t1

TH<n>0 — —

-TH

I
I
|
I
I
I
I
|

CH<n>_P

CH<n>_N .
I

I
I
I
I
I
I
I
I
I
I
I
I
|
I
I

& 16-12 MCPWM [ J¥ TH<n>0 F] TH<n>1-Ful a6 FHE R
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16.1.43 MCPWM PP -1 w55

YRR . 7F t0 %] CH<n>P/CH<n>N [H]If4TFF, 7E t3 %), CH<n>P 3[4]; 1E t4 1%,
CH<n>N .

t3/t4 W 2 27 AL A R AT o
WA FFAEATY, CH<n>P/CH<n>N JCii JLIXARAF

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 [ i ] FeAi et

16,144 MCPWM BI04 L

IR 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 150 5 HE b=t

\ \

\ \

\ \

\ \

\ \

\ \

\ \

\ \

\ \ \ \
\ | \ |
\ \ \ \
\ | \ |
\ \

; T

l

\ \

16.1.4.5 MCPWM IO FEIX 4]

MCPWM 10 Jj2—Xf B 7%l {75 CH<n>P/CH<n>N, U0~ & ffron 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, (Hi22s7/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 RGN SEIXEIEIAN, AILVARGE S VDD £ VSS [ 5% o
VUZH MCPWM 10 H 5L X 55 B AT Ay %

X T EAMSE MCPWM 10 [ i ASEIX

XA G, MCPWM 10 TEAL[X

£ 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 #4Ei%E
CH<n>P/CH<n>N 1A% - AT LARC &8 & A 20/ RA 2L, > 10 1A R - Bk AT D
CH<n>P/CH<n>N g H{ £ 10 [ {7 & i 404 ie & rT AR
16.1.4.7 MCPWM 10 H Bh{id
YRASIEREN (Fail 54) , WA2Z%% CH<n>P/CH<n>N H B P21 ¢ AR . T EE B K M

HSEfid® (MCPWM_FAIL.CHXN_DEFAULT ] MCPWM_FAIL.CHxP_DEFAULT #2752k FESE) o Hrm
i 0/1/2 154 - MCPWM_FAILO12 %8, Wil 3 1954 H 5 MCPWM_FAIL3 %,

> B HIEW TAENE, 10 B\ %t 9 B 12 25 77 %5 MCPWM_FAIL.CHXN_DEFAULT #1
MCPWM_FAIL.CHxP_DEFAULT #5:E(H, M H I H gk, MCPWM IE# T{E)E, H
MCPWM_FAILMCPWM_OE (E[I MOE) >4 1, 10 #H! Hi 5% %] MCPWM 10 3K Zhfeitiedzs il .

> R FAIL JEECIROURT, BEAFSZRIDI5E] 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 L4750 2 HlRURE 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 ERfef, fit%k ADC S%rt. Zfih & (5
AT [E] N E) GPIO, T o B4R GPIO, S ULXT M g 419 datasheet, H.rA
MCPWM_TMRO/ MCPWM_TMR1 [ 52 i 5 0, MCPWM_TMR2/ MCPWM_TMR3 ] DAE48 (i FH i
£ 0/1, 1 16.2.33 MCPWM_TCLK.

7¢ 16-2 MCPWM £ B {E-5 F 0 v 56
to -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 27 f7 # f9 EL ik 2 0x4001_3400,
MCPWM1 #ibka7 £7 g iy ik /2 0x4001_3800),

MCPWMO £ MCPWM1 {yseB5E 2[R, FAIL (555K RER b

FAF AR
7 16-3 MCPWM L5 7 aR 51 3R
TR P8 bk |
MCPWMx_THO0 0x00 MCPWM CHO_P Fr#5 [ IBRAE 75 (-4
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 Fi5 | JFRAE 25 (7 ae
MCPWMx_TH21 0x14 MCPWM CH2_N F25 T FRAE 25 e
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 b TR 0 27 e
MCPWMx_TMR1 0x24 ADC SRAEEN A LA TRR 1 Z5f74e
MCPWMx_TMR2 0x28 ADC SRAEER g LR IR 2 27 fan
MCPWMx_TMR3 0x2C ADC RAEEM 7 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 izl 2 g5
MCPWMx_FCNT 0x44 MCPWM FAIL %] CNT {g
MCPWMx_EVTO 0x48 MCPWM Fsf3 0 AP fili
MCPWMx_EVT1 0x4C MCPWM K% 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 @8 4F [X %5 & 12 ) 25 17 58
MCPWMx_DTH30 0x68 MCPWM CH3 P iE3E4F [X 55 i 125 1] 25 17 5
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 kil & 25 o
MCPWMx_AUEN 0x78 MCPWM [ & B HE 7 5
MCPWMx_TCLK 0x7C MCPWM [ o3 B4 1 25 A7 4
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 Hi4: 1 s i for 25 1724
MCPWMx_EIE 0x90 MCPWM e th gz | 25 77 52
MCPWMx_EIF 0x94 MCPWM 34 FR Wb i o 2
MCPWMx_RE 0x98 MCPWM DMA i#sR 2 ) %5 17 £
MCPWMzx_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 {i4P125 {755
MCPWMx_CHMSK 0xB8 MCPWM 3838 il (o7 25 17 £
% 16-4 52 MCPWM_PRT {471 25 {745

TR s ik Ui A
MCPWMx_THO 0x30 MCPWM | JFRAE 2 {758
MCPWMx_TH1 0x34 MCPWM | JFRAE 2 {758
MCPWMx_DTH00 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 B 4F [X 55 i 2 1] 25 17
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MCPWMx_DTH30 0x68 MCPWM CH3 P {838 4F [X 57 i bt 25 17 50
MCPWMx_DTH31 0x6C MCPWM CH3 N il 4F [X 57 i bt 25 17 50
MCPWMx_FLT 0x70 MCPWM &3 it 4307 25 17 2
MCPWMzx_SDCFG 0x74 MCPWM il & 25 17 24
MCPWMx_AUEN 0x78 MCPWM [ Sfin# (e 25 17 58
MCPWMx_TCLK 0x7C MCPWM [ 4 A28 il 7 A
MCPWMx_IEO 0x80 MCPWM Hif3E 0 Hhbrizs il 25 7728
MCPWMx_IE1 0x88 MCPWM i3t 1 Hhrizs il 25 7728
MCPWMx_EIE 0x90 MCPWM B iz ] 25 17 52
MCPWMx_RE 0x98 MCPWMDMA i 3R #2751 25 17 55
MCPWMx_PP 0x9C MCPWM i fei o (i E 25 17 52
MCPWMx_1001 0xA0 MCPWM CHO CH1 10 #2125 17 52
MCPWMx_1023 0xA4 MCPWM CH2 CH3 10 ¥ 25 /758
MCPWMx_FAIL012 0xA8 MCPWM CHO CH1 CH2 & g4z 25 1758
MCPWMx_FAIL3 0xAC MCPWM CH3 % 42 25 1708
MCPWMx_CHMSK 0xB8 MCPWM i if il 57 55 17

% 16-5 (F1E5 T A fran A (1

R i t% ik 1t i
MCPWMx_TH00 0x00 MCPWM CHO_P 5| JBRME 25 752
MCPWMx_THO01 0x04 MCPWM CHO_N ¢ JRR{E BT A7 40
MCPWMx_TH10 0x08 MCPWM CH1_P [ JBRME 25 5
MCPWMx_TH11 0x0C MCPWM CH1_N L[ FRIE 25 e
MCPWMx_TH20 0x10 MCPWM CH2_P [bA% | JFRAE % ek
MCPWMx_TH21 0x14 MCPWM CH2_N L[ FRIE 25 e
MCPWMx_TH30 0x18 MCPWM CH3_P L1 TRRAE 27 74
MCPWMx_TH31 0x1C MCPWM CH3_N L[ FR1E 75 e
MCPWMx_TMRO 0x20 ADC SRAEER g LA TRE 0 2 e
MCPWMx_TMR1 0x24 ADC RAEER# LR TR 1 /7%
MCPWMx_TMR2 0x28 ADC RFEE Mg LT TR 2 FF 7
MCPWMx_TMR3 0x2C ADC SRFEE M & LT TR 3 B (7
MCPWMx_THO 0x30 MCPWM [ 5 0 [ JFRAE %5 (724
MCPWMx_TH1 0x34 MCPWM i 5E 1 | FRAE %5 728
MCPWMx_CNTO 0x38 MCPWM 5 0 1 4Re 2758
MCPWMx_CNT1 0x3C MCPWM H{EE 1 1427

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 Eb#T IBRME, 16 ALARFSAG HIER 0 fHRENS, A4
' TR ERS, AR NEE] MCPWM SCBRalT R4EH

16.2.3 MCPWMx_THO1 (x = 0,1)

T B BRI 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} fr 44 FR B
[31:16] AAdi
[15:0] THOL MCPWM CHO_N e[ I/RME, 16 foAFF540 Uik 0 figeh), &
' 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] Afl

MCPWM CH1_P AR IIRME, 16 AFFS% SR 0 fiRERT, K4

150 THlO N p— [=1=] -, SN N
] AL, 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 as

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 Fu45 R, 16 (G540, 24l EL 0 (HRERT, &/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
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RwW

rE (LA TR B
[31:16] A H

MCPWM CH2_P [b4 [ 1MME, 16 fAFRF54; MI3E 0 (Hagny, K4

[15:0] THZO | sttt Ao o i) MCPWM SChRis 3 240h.

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
RW
0
(DAL (D i ]
[31:16] A ]

MCPWM CH2_N [uAG[TRRIE, 16 fiAfF 5480 Sy 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 HIE: 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
e KLAATR i
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[31:16] A

MCPWM CH3_P [b4 [ 1MRME, 16 fAFRF54; M 1 (HRER, K4

[15:0] TH30 EHHOEE, AZEIINEE MCPWM SLhRz T RS .

16.29 MCPWMx_TH31 (x=0,1)

T 5 BRI T A
Mtk 43512 0x4001_341C, 0x4001_381C
SAE: 0x0
2 16-13 MCPWM_TH31 Jil & % /758
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TH31
RW
0
(ALY (R v
[31:16] A
[15:0] TH31 MCPWM CH3_N L TRRE, 16 fARF540 M 1 AERERT, &4
' FURTERT, AREF A7 A InaiE] MCPWM LRI T R G

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
RW
Ox7FFF
(DAL LA FK i
[31:16] AAEH]
ADC RHEER A LR TTIR 0 FF i de, 16 A5 5, =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 FH44, 16 LA/ 7E; 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 e
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 wF i dr, 16 M A5, =4
[15:0] TMR2 MCPWM_CNT1=TMR2 Fi}//f TADC[2]= itk ADC BE(TRFE. %2
SRS IE , AP AR IN2E] MCPWM SERRIaqT R56H

16.2.13 MCPWMx_TMRS3 (x=0,1)
TOE PRAPR 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 (LA TR !
[31:16] A A
ADC RFEEM A LTI 3 F A4, 16 A/ 75 4
[15:0] TMR3 MCPWM_CNT1=TMR3 Ff7*4: TADC[3)if}-fil % ADC HEATR%FE. &2k
BB, AR A NS MCPWM SLFRIsfT RS, .

16.2.14 MCPWMx_THO (x=0,1)

G A
HuHESBIE . 0x4001_3430, 0x4001_3830
EAME: 0x0
2 16-18 MCPWM_THO H £t 0 Z 758
15 14 13 11 10 9 8 7 6 5 4 3 2 1 0
TH
RW
0
(A BLATR Wi HA
[31:15] S
MCPWM I L 0 H40ds TR, 15 (2 TCAF540, MCPWM SLFRisfT R
[14:0] TH AR O THEGE M -TH THEEI TH; KA S e, AR
%3 MCPWM SLFRisfT R4t 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 SR 1 TR WCTH TR TH; KRS, AREFan
# 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 ATFAT d NE] MCPWM SLRRIafT RZEHIEL 0 CNT A
' e MCPWM SCRRIZAT RGN EE 0 THAGE Y. SEprisk
H AT AGE R y-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 1 CNT 1,
B EEE A MCPWM SCERE T RGHETEE 1 i HEERmE. Sehrise
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
% 16-22 MCPWM_UPDATE MCPWM F5h #2744
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
s |55 |53 |3|535|5|585|5|5|5]|5|5|5]5
clel|ld|l 2l eg|eg|2|g|=s|8|s|8]| =2 ||| zs
c| || & | & || |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
e BLA4FR i 1
[31:16] S
4Nzt MCPWM_CNT1 25 /7551 N 25 5] MCPWM 3517 R4
[15] CNT1_UPDATE ?CJM%J? # : AT A N E TR H
1o fin#; 00 An#k.
412 MCPWM_CNTO 2747 2 N 255 MCPWM 51T R % H.
[14] CNTO_UPDATE ?CJM%J? # : A AT A A E TR H
1o fin#; 00 Ain#k.
Zh{5 N MCPWM_TH1 2547 221 N 2% MCPWM 54T &%
13] TH1 UPDATE ?Cjﬂ%i? B : AT I A E fTRGH
10 fin#; 00 Ain#k.
47 MCPWM_THO 25 {75519 N 255 MCPWM 517 &%iH
(2] THO UPDATE ?Cjﬂ%i? B : AT I A E fTRGH
10 fn#; 00 Ain#k.
4 N7 MCPWM_TMR3 25 /78411 255 MCPWM 1517 &% H.
(1] | TMR3_UPDATE ?@M%%ﬂa : AR N E fTRGH
10 fin#; 00 Ain#k.
5N MCPWM_TMR2 25 (7481 N 255 MCPWM 127 &4,
(10] | TMR2_UPDATE ?@M%%ﬂa : AR N E fTRGH
10 fin#e; 00 Ain#k.
[9] TMR1_UPDATE | T34 /% MCPWM_TMR1 27 {785 N 25| MCPWM 57T 24 H.
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1: fin#; 00 AinZk.
FE¥ % MCPWM_TMRO 7 #4525 5] MCPWM 1217 R4 H o
1: fin#; 00 AinZk.
FE¥ 2 MCPWM_TH31 F5 {2 a4 N 45 5] MCPWM 217 RS H .
1: fin#; 00 AinZk.
FEH 2 MCPWM_TH30 5 {7 a4 N 45 5] MCPWM 217 RS H .
1: fin#; 00 AinZk.
FE¥ 2 MCPWM_TH21 5 {2 a4 N 455 MCPWM 217 RS H .
1: fin#; 00 AinZk.
FE 2 MCPWM_TH20 5 {7 a4 N 45 5] MCPWM 217 RS H .
1: fin#; 00 AinZk.
T4 n%k MCPWM_TH11 FF {7431 N 58] MCPWM 51T RS H .
1o fn#e; 00 An#k.
FBhH4n%k MCPWM_TH10 {7451 N 255 MCPWM 51T RS H .
1o fn#e; 00 An#k.
T4 %k MCPWM_THO1 5 {7 a5 N 255 MCPWM 51T RS H .
1o fn#e; 00 An#.
T2 n%k MCPWM_THOO Z5 {7 #51 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 352 495 1 —k, #7— ki / F-ahfih % . 5] MCPWM_UPDATE[15:14]
5 1 255 MCPWM_CNT1/MCPWM_CNTO A H0E, (TG, WA FE A 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)

TE RIS
k4> 2 0x4001_3444, 0x4001_3844
SA{E: 0x0
32 16-23 MCPWM_FCNT 25 /744
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FCNT
RW
0
N fLAAFR Al
[31:16] AfHH
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[15:0]

FCNT

#r MCPWM_FAILO012[15]=1 , Y4 /& /& failo/1 = i, ic 5
MCPWM_CNTO {f, 7£A MCPWM_FCNT; # MCPWM_FAIL3[15]=1,
2k fail2/3 FEF, 05k MCPWM_CNTO {8, 77 A MCPWM_FCNT

16.2.20 MCPWMx _EVTO (x=0,1)

T E AP BB e
Huhk4» 50 2 0x4001_3448, 0x4001_3848
SA{E: 0x0
% 16-24 MCPWM_EVTO MCPWM HEE 0 4Mssfih % 25 77 58
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
= |g|&g|g|&g|g|&g|g|&E|&|&E ||| &|E&|¢g
e g | d 2| &£ || g | || 5|5 |g|g]|¢g]| &
s | £ || ||| ||| |2 |E|E|E|E|E
= = = = = = = = g g g g g g 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
N (LA FR ]
[31:16] A H
[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 Z{4-fiil % B 5L 0 FF44114¢
[8] TIMERO_CMPO | TIMERO CMPO Z44-fii % B 5L 0 FF44114¢
[7] MCPWM1_TMR3 | MCPWM1 TMR3 =5 /-fili % B 5 0 FF04 1%
[6] MCPWM1_TMR2 | MCPWM1 TMR2 =5 il B 55 0 FFI4 1%

[5]

MCPWM1_TMR1

MCPWM1 TMR1 =5 i i 5 0 JHARTHER

[4]

MCPWM1_TMRO

MCPWM1 TMRO = Hflt & (i 3k 0 JFURTTEL

[3]

MCPWMO_TMR3

MCPWMO TMR3 = Fflt 2 [ 3k 0 FFURTTEL

[2]

MCPWMO_TMR2

MCPWMO TMR2 = Hflt 2 [ 3k 0 JFURTTEL

[1]

MCPWMO_TMR1

MCPWMO TMR1 = Hfl & (i 3k 0 FFURTTEL

[0]

MCPWMO_TMRO

MCPWMO TMRO =5 it % (1] 3 0 JTU5 114X

ANSEHF Timerd [ HCACER A2 MCPWM B2 O (YA A I o

16.2.21 MCPWMx_EVT1 (x = 0,1)

TCE R A A o

l(’ ©2020 RRUHBERSQIRSFA LB SCHE RV A 291




LKS32MC45x User Manual

Motk 02 0x4001_344C, 0x4001_384C

SEAE: 0x0
% 16-25 MCPWM_EVT1 MCPWM 3L 1 AP0l 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|&s|g ||| E|g| &g |¢&g|¢&
o o o o = = 5 g s s s s = g = =
S| s | £ ||| ||| E|E|E|2|E |22 ¢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 FFU41 141
[8] TIMERO_CMPO | TIMERO CMPO i % I 358 1 FFU6i14L
[7] MCPWM1_TMR3 | MCPWM1 TMR3 5 ¢t % I 55 1 FF44 14T
[6] MCPWM1_TMR2 | MCPWM1 TMR2 5 ¢ % I 55t 1 FF44 14
[5] MCPWM1_TMR1 | MCPWM1 TMR1 5 % I 556 1 FR44 14T
[4] MCPWM1_TMRO | MCPWM1 TMRO 5 it % I 55t 1 FF44 14T
[3] MCPWMO_TMR3 | MCPWMO TMR3 =5 ¢ % I 55 1 FF44 14T

[2]

MCPWMO_TMR2

MCPWMO TMR2 =E ik i 5 1 JHAR TR

[1]

MCPWMO_TMR1

MCPWMO TMR1 =E ik i B 1 JHARTHEK

[0]

MCPWMO_TMRO

MCPWMO TMRO = ik i B 1 JF0R 4%

ANSCHF Timerd (HCACRAFE/EDD MCPWM B3 1 9 Al A5 -

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 5% B b 2572 28, 10bit To/F-5-41

16.2.23 MCPWMx _DTHO1 (x=0,1)

GRS 7

ko) 2 0x4001_3454, 0x4001_3854

SAfE: 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/4-5-41

16.2.24 MCPWMx _DTH10 (x=0,1)

BRI A7 AR
Hohib 752 0x4001_3458, 0x4001_3858
SA{E: 0x0
2 16-28 MCPWM_DTH10 il & & 1728
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DTH10
RW
0
AL E (R 1 i

[31:10] At
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[9:0] DTH10 MCPWM CH1 P 38858 X 55 i 120 20 7 2%, 10bit T/ 24k

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 AE X 5% BE I 2728, 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% i 2707 28, 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
2% 16-31 MCPWM_DTH21 [ii & %5 {748
15 14 13 12 11 10 9 8 7 6 5 4 3 2
DTH21
RW
0
(DA BLAAFR T
[31:10] AAfEH
[9:0] DTH21 MCPWM CH2 N JE5E AE X 5% BE I 27 28, 10bit L4541

16.2.28 MCPWMx_DTH30 (x = 0,1)

IR FF fran

ko2 0x4001_3468, 0x4001_3868

SAi{E: 0x0
2 16-32 MCPWM_DTH30 Jii & 25 /7. 2%
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 iBiEAE X 5% b 2507 28, 10bit Jo/5-E-4

16.2.29 MCPWMx_DTH31 (x=0,1)

ORI 7 A

Hodk 4> HiliE: 0x4001_346C, 0x4001_386C

S{E: 0x0

15 14 13 12 11

% 16-33 MCPWM_DTH31

10 9 8 7

P B 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 il 2572 28, 10bit To/F-5-41

16.2.30 MCPWMx_FLT (x=0,1)
R A A A
Wik A2 0x4001_3470, 0x4001_3870
EAME: 0x0

%% 16-34 MCPWM_FLT MCPWM & 5 It 45451 25 172

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

Fefcdatan ISR I SR M 7 as, JET RGEH B 00, 5200
[15:8] | CMP_FLT_CLKDIV | MCPWM_FAIL[3:0]. i[&/ARAIF:
ZA 40 / (CMP_FLT_CLKDIV + 1), 4705 2 1-256.

GPIO #y N[ YETE B Bh A (7, 3T RE WS, 5
[7:0] 10_FLT CLKDIV | MCPWM_FAIL[3:0], &/ Azt

A5/ (I0_FLT_CLKDIV + 1), 4552 1-256.
MCPWM {5 434505 (1 e on FAIL {55 [ e b7 16 I3 . 4 256 4340t JE3 o
& /5 4096 /> FCLK W40 9% & . FCLK H) 2% & i #h, 1% A 192MHz PLL 4,

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 4 3 2 1 0
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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 E M 2 & B 3 1§ Bk MCPWMLEIF[7:6] Jf & fu
[14] TR1_AEC MCPWM_FAIL3.MOE, #x& MCPWM j#ji 3 1ZE4iH »

1: flRE A Sl FIEERI0AE; 00 KM H sl s ERIIRE -

[13] TR1_T1_UEN | IR 1t GIF) FFEHdRE. 1: i5E; 0, K.

[12] TR1_TO_UEN | IEE1t0 (Rp) FFsgrligE. 1: fligE; 0, X,

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 A/E. &
TR1_T1_UEN H1TR1_TO_UEN 5%, KASfilik t2AmE, HEE

FEhflA nak.
[7] Af

o F M2 A A 3 i Br MCPWMLEIF[S:4] Jf & {f
[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 %) DfFRgrfliae. 1: {lRE; 0, KMl

[4] TRO_TO_UEN | 3 0t0 (i2r) SHAFEHriRE. 1: {fgg; 0, KM,

5L 0 BrialfE. — E. t0 1 t1 FF & B kEA] TRO_UP_INTV+1 fH
s MCPWM Z%: [ &% MCPWM_THO, MCPWM_THO0~TH21 ]
[3:0] TRO_UP_INTV | MCPWM_TMR % {7 %% N # ] MCPWM 35 /7 R4 W 1E. =
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 [ 3 8 7 {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 il il 2| 2| 2| 2I 2I 2I 2I 2\
el |l e|eg|e|e|z2|e|s|s|2|¢g|¢z:|z¢s
c| 8| & |8 | & || |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 HaljnzkfligE. 1: mzk; 0: Ahn#e.
[14] CNTO_AUPDATE | MCPWM_CNTO H#hfn#kfiiae. 1: hizk; 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: hn#k; 0: Ahn#.
[7] TH31_AUPDATE | MCPWM_TH31 Hahfn#ffifE. 1: m#E; 0: AhiZk.
[6] TH30_AUPDATE | MCPWM_TH30 Hzhfin#i(fife. 1: Mz 0: AhnZk.
[5] TH21_AUPDATE | MCPWM_TH21 Hzhfin#i(fife. 1: m#k; 0: AhnZk.
[4] TH20_AUPDATE | MCPWM_TH20 [ zhfin#(fife. 1: m#k; 0: AhnZk.
[3] TH11_AUPDATE | MCPWM_TH11 HaiN# ke, 1: fn#k; 0: Ahnzk.
[2] TH10_AUPDATE | MCPWM_TH10 HaiN#igE. 1: hn#; 0: Ahnzk.
[1] THO1_AUPDATE | MCPWM_THO1 HahN#kfigE. 1: hn#; 0: Ahnzk.
[0] THOO_AUPDATE | MCPWM_THO0 Hshhn#kftgt. 1: n#; 0: Anzk.
16.2.33 MCPWMx_TCLK (x = 0,1)
G RA A A7 4
Mok 4y B 0x4001_347C, 0x4001_387C
S 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 & Z
UI UI :I :‘ E 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 A 1 PFEGER(EREIT K. 1 fHiRE; 0: Ko
[6] BASE_CNTO_EN | MCPWM I A 0 PHEER(EREIT K. 1 fliRE; 0: Ko
[5] TMR3_TB TMR3 [ EE RS, O:3E 0, 1:f4E 1
[4] TMR2_TB TMR2 [ EE RS, O:3E 0, 1T:f5E1
[3] A
[2] CLK_EN MCPWM TAERSPIMERE. 1: {ERE; 0: K.
MCPWM ARSI 25 A7 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 %

EOMEME, RS 0 AIRS3E: 1 52 F.

YA AN & MCPWM JF4 T80, 75 %60 % BASE_CNTx_EN 24 0, EVT_CNTx_EN 4 1, [d]
(55 MCPWM_EVTx IR Gl MR A IR A5k SifF & 425, 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
S| 2| E| 2| Z = | E|E|E|E|E|F|E
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

[14] UPIE | MR3 S5 {1 BUBTr 1 F IR E -
1, ffRE; 0, KM

MCPWM_TH/MCPWM_THO0~MCPWM_TH31/MCPWM_TMRO~MCPWM_T

[13] TMR3_IE | MCPWM SLfriafT RETHHEEAY HHEUESF T MCPWM_TMR3 1l (i E -

l(’ ©2020 MEBUHERSALINATAT MU SR LV

299



LKS32MC45x User Manual

1, figE; 0, KMl
I\T‘_’/Q\\—‘/g/ié AR N 1% < _ A \‘/\ L\Bo
[12] TMR2_IE MCPWAM %BTI\Q@‘? AR T AUE S T MCPWM_TMR2 Al i fdine
1, fiEfE; 0, K.
I\T‘_’/Q\\—‘/g/ié AR N IT% < _ A \‘/\ L\Bo
[11] TMRLIE MCPWAM %BTI\Q@‘? AT T AUE S T MCPWM_TMRT Al fdine
1, fiEfE; 0, K.
I\T‘_’/Q\\—‘/g/ié AR N IT% < _ A \‘/\ L\Bo
[10] TMRO_IE MCPWAM %BTI\Q@‘? AR T AUESE T MCPWM_TMRO Al e
1, fiEfE; 0, K.
MCPWM SIbriis {7 A% H BRI T HECES T- MCPWM_TH3 1 FHi (6 e
[9] TH31_IE N o
1, fiEfE; 0, K.
MCPWM =Lfrind 7 R HhiT Bde i T 2 (E5F T MCPWM_TH30 i fERE
8] TH30_IE N o
1, ffigg; 0, KMl
MCPWM =Lfrind 7 RS EER YT EUESET MCPWM_TH21 i fligE.
[7] TH21_IE . o
1, fififE; 0, KMo
MCPWM =Lfrind 7 R GEH R YT EUESET MCPWM_TH20 i fligE.
[6] TH20_IE N o
1, fififE; 0, KMo
MCPWM =Lfrind 7 RS H R YT EUESET MCPWM_TH11 i fligE.
[5] TH11_IE N o
1, fiffE; 0, KMo
MCPWM =Lfrind 7 R GEH R 1Y T EUESET MCPWM_TH10 i fligE.
[4] TH10_IE N -
1, fififE; 0, KMo
MCPWM =Lfrind 7T R GEH R YT EUESET MCPWM_THO1 i fligE.
[3] THO1_IE N o
1, fiffgE; 0, KMo
MCPWM =Lfrind 7 R GEH AR YT EUESET MCPWM_THOO A fligE .
2] THOO_IE . o
1, fiEifE; 0, KMo
1] 1 IE tl i, HEER AT RUER)IE 0 FRIETJRTRE.
- 1, ffifig; 0, K.
(0] rorg | WO T IHEERIPEIAIEE MCPWM_TH ISR HTRE.
- 1, ffifg; 0, K.

16.2.35 MCPWMx_IFO (x=0,1)

TCE R A o

ko2 0x4001_3484, 0x4001_3884

S{{E: 0x0
2% 16-39 MCPWM_IFO MCPWM [ 3t 0 Fhbibrs Zi (7 i
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 > = 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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(A= (RN i
[31:15] AAH
3 0 HHr
[14] UP [F MCPWM_THO/MCPWM_THOO~MCPWM_TH21/MCPWM_TMR %% {7 4% &
} 8 MCPWM Lzt T 241 FRIBR {4
1, &4 0, WkE. 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, &4; 0, ®kE. 5 1iEZ.
[11] TMR1 IF MCPWM =LPrizfT RGEH TGRS THEUESE T MCPWM_TMR1 HErii 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, ®kE. 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, ®kE. 5 1iEZ.
[6] TH20 IF MCPWM SLFrizfT R H AR T EUESF T MCPWM_TH20 HHrR .
) 1, K45 0, ®kE. 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 SLFrizfT R HHHEE I T EUESE T MCPWM_TH10 HRiF{f.
) 1, &4; 0, ®EE. 51HEZ.
3] THOL IF MCPWM SLFrizfT R HEE I T EUESE T MCPWM_THO1 HRi Rt
) 1, &4; 0, ®EE. 51HEZ.
2] THOO IF MCPWM SLFrizfT R HE s I T EUESE T MCPWM_THOO Rt
) 1, &4; 0, ®EE. 51HEZ.
] oy qp |t MCPWM_CNTO [ O FEfis i
B 1, &4; 0, ®EE. 51HEZ.
[0] T0 IF t0 {4, MCPWM_CNTO [f]%] MCPWM_TH ks,
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 %72 {7 B1H7 5] MCPWM SChistT AL PR (fiAk.
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, ffigE; 0, KMl
(8] Thzo g | VICPWM SKRRatT S AL AL E Sy T MCPWM TH30 rhiri (.
] 1, ffigE; 0, KMl
7] THot g | MCPWM SERRafT R Pt 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, KM,
(3] THO1 IE MCPWM SLFrizfT R I T EUESE T MCPWM_THO1 HR (i RE .
) 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 I % 1 ilibrs i i
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 0 0
(DA, AT i
[31:15] AAdH
N3 1 R
[14] P IF MCPWM_TH1/MCPWM_TH30~MCPWM_TH31/MCPWM_TMR % %5 {7 2% &
B HrE] MCPWM SLFRisfT R G0 B¢
1, R4E; 0, EE. 51HEE.
[13] TMR3 IF MCPWM 5L Frizf T ARG A i EUESE T MCPWM_TMR3 FH R (4
B 1, k&5 0, WEE. 51HEE.
[12] TMR2 [F MCPWM 5LBrizfT RG89 T HEUESE T MCPWM_TMR2 kit
B 1, k&5 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 SLFriafT R HE I T EUESE T MCPWM_TH30 HRi st
B 1, &k4&; 0, wEAE. 51EER.
[7:2] AAFH
[1] T1 IF T1 =, MCPWM_CNT1 {9H%c(EiT 0 rhliiEsEF .
B 1, K45 0, kA 5 1EER.
(0] o | T° Fiff, MCPWM_CNT1 [ i+4{E A %] MCPWM_TH =it
B 1, k4E; 0, WEE. 51EER.

16.2.38 MCPWMx_EIE (x=0,1)

GO AF 7 A

otk 502 0x4001_3490, 0x4001_3890

SAE:
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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 HRIrJR(ERE. 1, fHiRE; 0, 5K,
[6] FAIL2_IE FAIL2 HRIrJR(ERE. 1, fHiRE; 0, 5K
[5] FAIL1_IE FAIL1 FRIrJR(ERE. 1, fHiRE; 0, 5K
[4] FAILO_IE FAILO FRITJR(ERE. 1, fHiRE; 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
| &8l &E | 8| g| )| 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 | I3 1 TO 254 DMA iE:RMHRE. 1: {fifE; 0: K.
[5] TRO_T1_RE | I3 0 T1 254 DMA iE:RMHRE. 1: {fifE; 0: K.
[4] TRO_TO_RE | I3 0 TO 254 DMA &R {HiRE. 1: {fifg; 0: K.
[3] TMR3_RE MCPWM if%#efirrt TMR3, DMA i&sR{fifg. 1: flgE; 0: K.
[2] TMR2_RE MCPWM i14iasfir-t TMR2, DMA ifsR{fifiE. 1: figE; 0: .,
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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 thibfiditt. 1, %7k; 0, #kE. 5 1%,
[6] FAIL2_IF | FAIL2 thibrsiditt. 1, %78; 0, #kE. 5 1%,
[5] FAIL1_IF FAIL1 fRlrEE R 1, R4 0, WEAE. 5 1EE.
[4] FAILO_IF FAILO Rl fF. 1, K45 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 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

l(’ ©2020 MEBUHERSALINATAT MU SR LV 305




LKS32MC45x User Manual

(e (LA4FR Bt
[31:4] A H
[3] I03_PPE | 103 #f#fizt(difie
[2] 102_PPE | 102 #f it (i 51
[1] I01_PPE | 101 #fE#fiiztdifie
[0] I00_PPE | 100 #fE# il AR

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
z 2 £ £ g1 e| & | g | & 2 £ £ £ 2| & | %
o :. 2 > | E|E| 5| 5]|¢g]| & 2 2 S| 2| | g
= T = z =} =} ) 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
(VA= RLA TR i
[31:16] A
[15] CH1_.WM CH1 TARRBesFE. 10 iR, 00 EAMS
CH1 ¥ P A1 N jdiE i Bk, R P IAIE S 5 55 )\ N BB,
[14] CH1 PN SW " P& B BRI . B P A S 55 im A N B T8

NEERE S Ra M PIdE R . 10 AEH; 00 Hift.
[13] CH1_SCTRLP | 4 CH1_PS=1 [, %% CH1 P i@ HI{H.
[12] CH1_SCTRLN | 4 CH1_NS=1 i, % %) CH1 N isiEf1H

[11] CH1_PS CH1P 3. 1: K[ CH1_SCTRLP; 0: MCPWM Py&Bit40as =4
[10] CH1NS CHIN 3Jf. 1: 3 CHI1_SCTRLN; 0: MCPWM szﬁg(w*

[9] CH1_PP CH1P #iEiks%. 1: CHLP (ESHUTH; 0: CHlp{a?IEr%%UHjo
8] CH1_NP CHIN MdEESE. 1: CHIN [F5 Ui ; 0: CHIN (551t
[7] CHO_WM CHO TARRESE. 10 iR, 00 EAME

[6] CHO_PN_SW CHO ) P I N a4 i EAfise e R POl IEF Sfca N N E

N HERE 5o N P Bk . 10 AEH; 0: Hifk,

[5] CHO_SCTRLP | 4 CHO_PS =1 I}, %] CHO P i 1E .
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[4] CHO_SCTRLN | 24 CHONS =1 i, % %] CHO N i [1{H.

3] CHO_PS ;;0 iﬂ;{}?o 1: 3 CHO_SCTRLP; 0: MCPWM friafr &% it

2] CHO.NS ;;0 l\ff;}? 1: 3§ CHO_SCTRLN; 0: MCPWM stfrizft 2t

[1] CHO_PP | CHOP fhifiit. 1: CHOP 55 HUAHH; 0: CHOP {55 EHHi -
CHON # ik, 1: CHON {55 BUR 4t ; 0: CHON {55 It

[0] CHO_NP v IR RGBS H, BN CHO N MRt , R IERE T8

TB3CH, Mz /AR CHO N {52 B HiH -

16.2.43 MCPWMx_I023 (x = 0,1)

BRI B AT
Hihk4> 5 0x4001_34A4, 0x4001_38A4
EAME: 0x0
2% 16-47 MCPWM_1023 fil & 2175
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 RW
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
AL E (R 15t HH
[31:16] A
[15] CH3_WM CH3 TAREMERE. 1: Edge #13(; 0: HAMR.
CH3 [ P A1 N 4% P N i iEH
(14] CH3_ PN SW 1 P Al i %Jﬁﬁi‘%iﬁh Al P BB S B MM yEL Th R
N EEMNE S RGN P EEi . 10 A, 0: Hif,
[13] CH3_SCTRLP | 4 CH3_PS =1, #iHi%| CH3 P li&HIMHE.
[12] CH3_SCTRLN | 34 CH3_NS =1 i, % %] CH3 N i (8.
CH3P 1: CH3_SCTRLP; 0: MCPWM 2 g
[11] CH3_PS ﬁmj%{}? K H bRt RgHit
CH3N 3kJE. 1: 3¢ CH3_SCTRLN; 0: MCPWM 3Zf5RizfT RS H 1T
10 CH3_NS .
[10] - eI
[9] CH3_PP CH3P Mkt . 1: CH3P{F5Hudiii; 0: CH3P {55 1EHFHiH.
[8] CH3_NP CH3 N #iik%, 1: CH3N [FEHUTHiH; 0: CH3N (S5 IEHiH .
[7] CH2_WM CH2 TAERERE. 10 Edge #i(; 0: FE M.
CH2 EﬁPﬂIN T H B . B PIEIE S5 55 )\ N B
6 CH2_PN_SW o
L6} PN A SRR P . 1 REH 00 Fi,
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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 LRI T &% it
By o

[1] CH20_PP | CH2P ki, 1: CH2P {55 HUZHit; 0: CH2P (55 xRkt
CH2Z N e PEikfF. 1: CHZN 55 B4t ; 0: CH2ZN 55 EH 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 W, i 5% MCPWM_CNTO 1§ ,
[15] FAIL, OCAP 4 k4 failo/1 FH AR, 0% B, 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 iliEMRIN(E. %2 FAIL S+¢F5 MOE 2y O I}, AH L iiH
Bty BRONR S o BROAH P # i A &% MCPWMLIOO01 A
MCPWM_I023 ] BITO. BIT1. BIT8. BIT9. BIT6. BIT14 &
TSR M R AR N, B B o
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MCU BEA HALT 4R, MCPWM #ip tH{HERE -

7] HALLPRT 1 10 s 00 sl MCPWM il (.
MOE ##] MCPWM CHO/CH1/CH2 P 1 N # H{H
1: #ith MCPWM B IEH 55
(6] MOE 0: % CHxN_DEFAULT F{ CHxP_DEFAULT BRIAE, IHERMEA
A/ I TE e S
MCPWM_EIFFAIL1_IF 1 MCPWM_EIFFAILO_IF {F&—f/4s 1 %
fil & MOE 22 j% 0, fi i BRIAE
[5] FAIL1_EN FAIL1 # A\ fiifE. 1: flifiE; 0: KMo
[4] FAILO_EN FAILO # \fiifE. 1: flifiE; 0: K.
3] FAILL POL FAILT PRI o 10 (55BN , 55 A AR
- 0: {FoWMEEFmA, (F5mAs NaRH
(2] FAILO POL FAILO AR 10 (5 SRR , 55 A A R
- 0: {FoWMEEFmA, (F5mAs NaRH
[1] FAIL1_SEL FAIL1 SRyFESE. 10 Hhikds; 0: 3kHE GPIO,
[0] FAILO_SEL FAILO SJFIERE. 1: [b#edy; 0: >k H GPIO.

X$F MCPWMO, FAILO 55300 Hud 0 5 MCPWMO_BKINO; FAILT {5 5RO LR 1 5k
MCPWMO_BKIN1,

X$F MCPWM1, FAILO {55500 Hf 2 5 MCPWM1_BKINO; FAILT {5 55RO LA 3 5L
MCPWM1_BKIN1,

FAILO/1 {55 M TAE T2 0 ff) MCPWM i 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 | |
= Z -4 — —
g I - T " = < T I
dl & R E = = = g ; Cé) ;
= 2| 5 | = = = = = £ | E
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
(AN LA TR i
[31:16] A
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[15] FAIL, 1CAP % fail2/3 R, 30 % MCPWML.CNT1 {H, # A

MCPWM_FCNT
[14:10] A H

CH3 PidiEAINE . Y44 E FAIL Fi{fa MOE 24 0 I, I EE
iy B L. BN HH A3 MCPWMLIO23 ) BITO.

91 | CHSPDEFAULT | b . BITS. BIT9. BIT6. BIT14 @AcHAR RSB,
EEEHEER H

[8] CH3N_DEFAULT | CH3 N imif kA
MCU A HALT 7S, MCPWM i iR .

7] HALLPRT ) 0 s 00 sl MCPWM gl .
MOE #:7] MCPWM CH3 P #1 N % H{H.
1: HiH MCPWM F=E N IEHF S

6] MOE 0: %+ CH3N_DEFAULT #1 CH3P_DEFAULT 2R\, IHLERMEA
SN /B R A o
MCPWM_EIF.FAIL2_IF 1 MCPWM_EIFFAIL3_IF (£ —/ 48 1 4%
fii 4 MOE 22 % 0, i th BRIAE

[5] FAIL3_EN FAIL3 i \fdifE. 1: fdifiE; 0: KMo

[4] FAIL2_EN FAIL2 i A\ filifiE. 1: {fifiE; 0: K.

(3] FAIL3 POL FAIL3 A PEIEEE o 10 A5 SAMEEUA , 5 5 A AR

- 0: [FoWMEEFEA, [FoMAR R
(2] FAIL2 POL FAIL2 A PEIESE o 10 A5 SAMEEURA , 5 5 M A AR
- 0: fFoWMEEFEA, [FoMAR R
[1] FAIL3_SEL FAIL3 SRyFERE. 1: HhAds; 0: SkHE GPIO
[0] FAIL2_SEL FAIL2 SRYFESE. 1: HhAEs; 0: SkHE GPIO

X§F MCPWMO, FAIL2 {55550 s 4 5 MCPWMO_BKINZ 5 FAIL3 {55 RJFON LA 5 5k
MCPWMO_BKIN3,

X MCPWM1, FAIL2 {552k J5 M Hedcas 4 5 MCPWM1_BKIN2 ; FAIL3 {55k M Ebiies 5 8
MCPWM1_BKIN3,

MCPWM_FAIL T LUK B 25 0t , EPB MCPWM (105 54 1. it 0/1/2 vt
A1 FAILO 1 FAILL, 33 3 (195 o/ 47 FAIL2 1 FAIL3. 431 FAIL 55354 2 M3 5k
VT, L ek MCPWM_BKIN.

FAIL2/3 {55 H T TAETH3E 1 1) MCPWM J#iE 3.

FAIL (X461 M% 577 LME AT U8, W8 PEI 41 45— 28 404 i MCPWM_TCLK.CLK_ DIV %5{7-3%
VEE . (EE YR L e as iy H 1 g I I 4345 Ff MCPWM_TCLK.CMP_FLT_CLKDIV #'8 ; {Z5- ki
MCPWM_BKIN (38 it 404345 i MCPWM_TCLK.IO_FLT_CLKDIV 4% .

B JE BRI 2% FAIL 553607 16 MSS A phAIE S, RIUHAE SAUER T 16 385 A
WA R 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 Zifzas 540, 5 AL E(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 JeCk FAIL $1¢HT3 ?HO_N@
T P O BRIE, 0 & ZE FAIL FifF, CHON J#jE HI S A
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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 RPN TIA
o XFFRZEITIAR
o 3¢F¥ 8/9 FLEURENL
o /2431
o SCRRET/ME/ ORI
o A 1 FWRKIEGAF
o A 1 FHMGRAT
o HFF LIN iz, break character i %
o SCFRAS AT

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
Bhra e, Hfilid UART_TXD ¥ A0k Hi 25 H B UART Kk Zeih XA, UART gz H gt T

SERMUNEIR, FHAERRGR XS, RS, P AT DR ARG X F — T B 7
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

#%'E UART_CTRL.CK_TYPE, /et {di FH a7 i it 2 (A g
| | { I e et 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

WnEEfE ] DMA a4, %% UART_RE. TX_BUF_EMPTY_RE=1, H[] TX buffer z3gftfili% 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 =X
UART {55 WA B AR A T
(F5L=IN;
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 &, TX (G540, 451k RsiE TX (5 5-4h

o

52 1E Pe R4 B i UART_CTRL.
TS E R, 2 E RS AL (UART_CTR.CK_EN=1), ®IGA7 o8 H b s 71 i fe i bit, B
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MSB, ItH 8bit Zffa 775k 7bit Ziffa+1bit #2507, 9bit Hryfa 717 5Lh/2 8bit Zffi+1bit #2550

g
To
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 X Bit8/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 PIEEEE
UART % ANIEICA R EISh, PRl IR AL B o
P =UART M4/ (256*DIVH+DIVL+1)
A LA SYS_CLK_DIV2 X UART ASHRI; B4 T4
UART i gh= 2248 1 41/ (1+SYS_CLK_DIV2)

#¢ 17-1 UART PR iCE R )

UART 4% 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 0x0F
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, E—EE, HE REOTREAE—,
17.2.5 WRIROE#(TX/RX )

UART #5745 Tx 5 Rx S [ 5. IR Tx XFRZ[ GPIO FCE M A fiE, Rx XM7Y GPIO
Bo & ki RE, RIATSCEL Tx 5 Rx G A E 4. MR, GPIO 25 “IZhRE{IiEsE 4 UART, UART A
B ETCTHAEN

IEAh, ISR EAEH—A> GPIO [RIB/EN Tx Fl Rx, T2 10 4000 & H M Ao, XA Rx of;
Tx, RPATSCILER [N T2 4.

17.2.6 ZHIER

ZHLE R REE & — NS IE AT RS master, 5 AE T MMNEE slave, F &N
UARTm_TXD 3 |82 2 A M 14519 UARTs_RXD i ], M55 UARTs_TXD -5 3&H: 2] 4 1Y
UARTm_RXD ¥gi[1. @& 17-3 frwn, A—PNF 8 3 DI (Hhbsr 52k 0x51,0%52,0x53) [
RN

— 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 £ HLill LA 1

AT AR SCLEII G0, M 71 TR 24 1) UART 0, T 2206 %5 S

WA AR AEZ HUBR S, 5 ABUE 1 8bit fyisfekitl, Bl UARTADR. Misti

% UART_CTRLMD_EN=1J5, JFRiZHLBIRITIEREE, EHICA0%E MDEN, L. ML

H 9bit A &%, RPiXE UART_CTRL.BYTE_LEN=1. 4% %%y MSB(BIT8) M 1 i, ik 8

(L(BIT7:BITOY R 4% A MHLHBHE, BIMBHESST; 4% 06kl 15 MSB(BIT8) 0 i, {KE 8 fi
(BIT7:BITOY R L% 45 MWL Rt BSR4 -
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firE MALEE 2] MSB(BIT8)=1 [2%da 517 )m, HIr{k 8 {(BIT7:BITO)Mibt 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 AR « 2 ML BRI MSB(BIT8)=1 [ %54fa ¥ 17 HLAIL 8 f2(BIT7:BITO) Mkt
5 H © /) UART_ADR [ B {5/ 55 A, Fon b MALgEk b, 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.

fE 2 LR b, R & 0T 1% E UART_CTRLMD_EN=1, M % % 7 2% &
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 AR 0E 7 UART_CTRL.MD_EN=1, U3tk 55 JC 18 /2 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, Mis# ) UART_IERX_DONE_IF AR BN 1, 3R7m Mg F s — Rl 577

A TR A0 RT 22 5 ) 1bit ZARAL, T2 HLE TR L0 obit FHE . K2 HlE RS s M A
YRIYG AL, /R & UART_CTRL.MD_EN=1 [tf, /7% & UART_CTRL.CK_EN=1. F#l. MWL
‘% 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

> fih & HE U R B
IREECPUIE SR

FEULEI9-bituAR TS

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)

K 17-4 ML 9-bit UART #bhtmitid AR ASHIAL HEFAR

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 IS 0x53 Mo 2 R A A A M 77 0x152, 2 JE Ak Bl 17 0x07, itk #r 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 ZA/LiE iR Bl

17.2.7 I

] LLdit 14 % UART_CTRL.CK_EN=1 SRHREAZIGL . [ ARHE 154 % UART_CTRL.BYTE_LEN
ANIE], UART [Miitg A 4 FRidit.

% 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  Hhk4ER

UARTO, UART1 F1UART2 SZIi5E4HH[H
UARTO izl 0x4001_2000.
UART1 F:Hihl 0x4001_2400.
UART2 EEbhl 0x4001_2800,

¢ 17-3 UART Hihik43 i 51 5
TR {5 k- Bt
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UARTx_CTRL 0x00 UART #5425 (728

UARTx_DIVH 0x04 UART R 1 B B 2 0
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 AH:0x0
=5 17-4 UART 424257722 UARTx_CTRL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
sz |z|z|¢e|8|8)|¢%
: ZI QI z‘ E| % & =
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
o7& RLAAFR i
[31:8] A
WL, BRINMER 0,
DUPLEX
7] v 04T, 1M
LIN #d e, BRIMEH 0.
6 LIN_EN "
©} - 0:3%iH; 1R
i€ Multi-drop, ERIMEH 0.
5 MD_EN AN
"] i} 0: kM5 11/
iR, BRIMEA 0.
4 CK_EN s
i - 0:5%0H]; 1R
A, EIAMEHN 0.
3 CK_TYPE . N
3] - 0E ik (EVEN) ; 1: %% (ODD)
(2] BIT ORDER B R EIPECE, ERAEA 0,
- 0:LSB; 1:MSB
1] STOP LEN fEEAK RS, ERIAE N 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 IR & & 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 441 /(1+256* UART_DIVH+UART_DIVL)

17.3.4 UARTx_DIVL UARTx PSR BREHFER (x=0,1,2)

kb2 0x4001_2008, 0x4001_2408, 0x4001_2808

= 1 1H:0x0
3 17-6 UART P18 B9 27 /74 UART_DIVL
15 14 13 12 11 10 9 8 7 6 5 4 3 2
DIVL
RW
0
N (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)

otk 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 | G REBARST; et fidn

UART 11 Tx_buffer f1 Rx_buffer 2= UART_BUFF., Hr1, Tx buffer 2 25, Rx_buffer & H
(4 Rl , 352 UART_BUFF 23 {748 21J5|7] UART_RX_BUFF, 5 UART_BUFF Zi (7% &3/ ji] 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 H#ilit JCEi3F 745 (x=10,1,2)

Hotkor )02 0x4001_2010, 0x4001_2410, 0x4001_2810

42 (v {H:0x0
7 17-8 UART #b - VCfi( 25 /74% UART_ADR
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADR
RW
0

(DA (L AAFR Wi

[31:8] ARAEA

[7:0] ADR 22 LTI Y AL

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
- -
S @) 55 =
éI g\ §| EI
5| 2] 2|2
<< <
<
R R R R
0 0 1 1
e (A T I
[31:4] A
1:UART AR IGFFIT AL THAOIRES
3] RX BUSY | O:UART Hzlisik=s A
IRASAE Hsk, B STE T B 52 Al
Multi-drop # T, Mtk VCECAREAT o
2] ADR_MATCH p HEF, HuHEDCRCHREN
L:ULHC; 0:RICHD.
KIAKSE AR
[1] TX_DONE 2o § bi :
L5EN; 0K SE .
[0] | TX_BUF_EMPTY tﬁﬁ Nl
L5355 0:4FE%
17.3.8 UARTx_RE UARTx DMA JERMEEFHR (x=0,1,2)
S-SR E: 0x4001_2018, 0x4001_2418, 0x4001_2818
2 1H:0x0
7 17-10 UART DMA iR #1fE %7 (7% UART_RE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E|
Sl s | s
S g g
= s &
25 Q‘ QI
= | 5 | =
s
RW RW RW
0 0 0
(A= AL AFR |
[31:3] AAEH]
CIRZEPIX 25 DMA 5K, ERAEN 0.
[2] | TX_BUF_EMPTY_RE BiERIRE RRFFR, BAMEY
0:5kHl; 1:JF)H.
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[1]

RX_DONE_RE

e DMA SERITSE, BRMEN 0.
0:5KH]; 15,

[0]

TX_DONE_RE

KIE5ERL DMA SERITSE, BRAER 0.
0: KMl 115,

17.3.9 UARTx_IE UARTx S iER A58 (x=0,1,2)

Hotbor )2 0x4001_201C, 0x4001_241C, 0x4001_281C

57 {H:0x0
22 17-11 UART rHBH{di 6E 25 475 UART_IE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T I T - B =
RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0
A (A 15t HH
[31:9] AAd
23 R iR T (6 A
8 IDLE_IE o
o} - 0:5%1M; 1IFR
LIN break character #|= Wr{E e
7 LBD_IE o
7l - 0:5%1M; 1IFR
PR X i H P B
6 RX_OV_IE o
o} S ok 1R
KIFLEIPIX T H AT RE
5 TX_OV_IE o
el S 0kl 1R
IEGAE IR O¢, BRIAMEA 0.
4 CK_ERR_IE -
o S ok 19FR
(FIEAES IR WG, BRIAMEN 0.
3 STOP_ERR_IE o
el S | oo 190
2 TX_BUF_EMPTY_ | KikZeih X 236, BRIMEHA 0.
IE 0:kH]; 1LHE
BASCE T , BEAMEA 0.
1 RX_DONE_IE o
[] SO ok 19FR
KATERHWIT G, BRAMEA 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
22 17-12 UART th i {fi 25 47-%% UART_IF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
e | o= | =2 | 5 ; = | =
a o 2 ® » é é‘ ;. ;.
o
RW1C RW1C RW1C RW1C RW1C RW1C RW1C RW1C RW1C
0 0 0 0 0 0 1 0 1
HrE PR i
[31:9] A
2R WR g, SAERS, 5 1EE
24 UART #0225 Wi, B X —frad, g
UARTx_IEIDLE_[E=1, WIF*EHfifiiR; 5 1 W85, HAR
8] IDLE IF RX_DONE_IF bRk &7 )5, IDLEIF friA B 0. 1E2 M
- FL (Multi-drop ) 4 5, H A AL 4k a5 dromg, D
UARTx_STT.ADR_MATCH=1 [, IR FAILIARS A MHLIE T,
IDLE_IF 487, &NEIfH UARTx_RX {55475, IDLE_IF
AR BN
[7] LBD_IF LIN break character f&MFFHiird, SR, 5 1HEZE
[6] RX_OV_IF B X PR, AR, B 1EE
[5] TX_OV_IF KRG s iR, mAR, 5 1EE
[4] CK_ERR_IF RIEESIRTWRE, SAR, 5 1HE
[3] STOP_ERRIF | fFIEfigE i liRas, @A, 5 13EZ
[2] TX_BUF_EMPTY_IF | Bt XS Hhlibrds, mARL, 5 1IHE
[1] RX_DONE_IF e R, mARN, 5 1EE
[0] TX_DONE_IF KL, SAN, 5 1EER

RS S 1IRE, —BONEHI T =03 38 %, FOY|=2 e iiris, Rxs Aol 1
HENEE, WREARNAHASEIREER, 9 REZ, M AR TIHEN. fln,

=

NEEAERE

1% TX_DONE_IF, {HAnS[FER RX_DONEIF G AITHIE 1 1, MEAFeiem]

UART_IF (B M 0x2, SRIGHSTEIE/E 0x2|0x1=0x3, ZX/5E A, [E % RX_DONE_IF /] TX_DONE_IF
A REFEL UART /Digk \— R R = AR iR, AT Dl 81— 5 4

BT TIEE,

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)

Hohbor )2 0x4001_2024, 0x4001_2424, 0x4001_2824

2 {7 1H:0x0
22 17-13 UARTIO 44 25772% UART_I0C
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 JEEHBEER, RFEMNERN 1, RS 1 2§ e E
UARTx_CTRL.LIN_EN=1, &Gl J 34T break character [ & 1%
/N <. [BF N
(6] LEDL LIN br.eak chara(iter M, 10/1170
0:10bits, 1:11bits
[5] A H
PR &N 10 3 I RETF K o
4] AUTO oem; 19m
[3:2] A
TXD #r AR PEERE G, ERIMEN 0.
] XD INV O:iEFHa s LU o
- IR R AR, RIEMEAGE 1, SRR 1; U AR E, RIS H
KiE 1, WK% 0.
RXD i AARPEREREAC, ERIAMEHN 0.
0] RXD INV 0: i LEUHIA
- IEF AN, BIEEARRaE) 1, PRIy E 1; BUAE,
RUAE R 1, BpRakn 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 TR F7/ERT4h. START A1 STOP =it

12C B IIRE: FIgWAERY 12C RECF bk HEAR ((X3CHF 7 AEREAFHhE) o 1 Ae o

® IR, LIAE YT .

® CREIRE: Kikar/BMER IR TGRSR A 120 BERITR .

® ERbRE: MR AR bt/ Bt e BN E (ACK) AR A4 (i A 4G el ds

1R

o —rrplri, WA AT AR SRR, NACK i Skt DT g

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

< AHBlnedace | 12 T Data dma_txreq
9 dma_txack
\— mode
A
FCLK[O i - e
e
[0] Baud Rate scl t > Shift Logic sda_o
Generator sdai ) "
y
Rx Data dma_rxreq
dma_rxack

4] 18-1 12C bl [iUZ D REME A
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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{E5 8%, 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: HIR(HREES . Y4 sda_o fHiH}, sda_oe &L; 4 sda_i #j AFT, sda_oe TCRL.
18.3.2  ThREHIEA
12C BiR BN R EEGR , AR N BT O T, SO TR SR T AT LI REEE
Wro FECIE I EdE 5 | A (SDA) IS 05 | A (SCL)EE £ 12C 2k,
18.3.2.1 Ak
O LARIA 4 i —Fhist 7
® MR
®  MEAE
® IR
® AR
12C BTN EMIAMERE . B IRERCEE N, BEA TEEEE M PR R 447
IEFSH, ERE A SRS ZI =N i . 2 BHLIRE.

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 TREFE B CAYHIE(T £2) o A RERSAR T IE 508 (R R ik FE AT BE,
REAF M IR HEAR D RE RT AR MCU f fdH . FUA kit DUC A8 M MCU BEAT RGP .

BRI 8 o /AT, SAAERT. BAEERIGSITER 1 A5 @ik ik HAE T
WA 1%

FE— TR 8 AR HIEE 9 AESPIBIE], Bl aAE A — S BE A (ACK) 25 K ik A o

BRI A SR R RE (ACK), JFAT RIS 12C 321 R ik o

8-BIT ACK/NACK sTOP

T\ N\

START

SCL

snA—L\

XY X\ /T

[
] 18-2 HA 12C fedgiid fr
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—RHOUT, R AT (AR R, FREE A AR o TR,
Do H A -

o SR, KA 8-bit Bl % se b BN S (ACK/NACK HJT) 2k,
 ATIHL, PIATE B-bit BB R

® 12 FEREANEBGUN, RISIHIRI, 12 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

BN, 12C BT BRI 2 TAEAEARER, FBREMRE. Iy T 2L E 0
PR, AT R 295 {7 8 CLKDIVO HPisiz 12€ B2 110 TAFI .

® 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 74548 i A #8 RS (57 £ & 1551 SDA 2 | 7 12C_DATA %
YAl iy, Mt i) SCL, BERIMFAIAEIRE S A [12C_DATA & {74, 12C BEKIA
TR T RS T TR A

® WUIRBAME| ACK 7, SRET Iy EdE, ke, Kot mIHK SCL.
® IR EANE] NACK £, 51 N — Ik,
® ZEf§ STOP Hiff, {2 ibAR L.
183223 MR AT
Mok DCRC)S , REAm T NSRS L Rr 7 M SDA Zelfi 8 18R 17 A\ 12C_DATA %5 {74 12C 2 [I4E
BMCEEEA T S ERA T T AR
® WIRILE T ACK i, fE—EhEERE, A ACK A& Akt
® UANERR T ACK L, fE— PRI E, 7 NACK Rk

® 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

fit & T ACKAL?

SERARIER

& 18-6 12C M=, (it /Bl BB AR
18.3.2.3 Tzl

BRI, 12C B FERRI ML R o 5 TARAETER, FefEREEA. N 174 1R
HIRFr, e R GE 75 7 dr CLK_DIVO HrifiE 12C 219 TAERT 3

12C fe AT AL T, A2 AR A5 25 IR AT 35 I2C_MSCR #4747 BIT3, #ify]
YHS LTS B BLAETIRIRES, WTLOTE 12C Huily, il ®] STOP il EH Il m 22 1525
WK HAZRRET, AREIEH &% START ARZS, LAKJRZEHIEE.
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18.3.2.3.1  FHiA L

TR — TR IR, A R AR B ARG . T N A Y
AR MERAT, FEEAE
°

HIWT LR AN, AW, WIS

® 5L, KIEMML, FEHHEUCHD, AdRSRiS s, AN Ik
o HEBEM, T EMeEtRE, AW, BPEHIROE ARSI, IR [E] ACK/NACK fii

Fas
go

® A, — AT AR, SR (ACK/NACK) |, AR, AR R I e 2k
Bt

KIK L STOP i, AR HI5E Ml

Slave says no mor
Master- X X X X ackmack \— — 257

transmitter
Gen, pt and stall SCL.
And i and to the 12C_SCR A
78T cide next step < Clear transmit bit of 12C_SCR
res register, and the block will
generate stop condition
X X R/W ACK
4@ Generate interrupt and
& stall SCL
sTO
270\ s o U0 wik-
| - Master says end-
__ of-dat:
Master- _X X X ACK/NACK ! i

41 18-7 TR R AR = A
183.232 L%

TR, 12C 117715 ) 12C_DATA F (a2 N Bl RS L7 f7 e KX E SDA 25 F, MMk
it 12C_DATA %kt 5o A 12C_DATA Ha B A E&IF 2 A, FEiss nl A4 SCL IiiE S, B
IR IEEEE TS A\ 12C_DATA Fifids. 12C He IR AR SE R N 1 Ja AR T F1IHAE:

® NURENE| ACK 7, R Ty, Ak, o, K SCL.
® WIRBAME| NACK {7, 45 1R N — 7T A3k
® rEis, Sodli. JUIBHAYE ACK/NACK, #is Ik )5 Zifih.

® jE STOP Hiff, SiAARLH.
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18.3.2.3.3 FAE AR
TGS, 12C B2 1 I RS O 75 7785 N SDA SRz 5 18U (7 A\ 12C_DATA 251745, M
Hohl-tuidd 12C_DATA ikt 5. 12C HEERCE AR D 1 R B T R B4R A
® WURILHE T ACK Ay, AT RMGERE, A ACK A ki
® UNASHERR T ACK (L, fE A FIRMGEEEE, 7 NACK W&k

® LA, ST, TCIEAOEAYE ACK/NACK, # Ik 8iehi.

EEAEY

ﬁ FEEACK R B B ‘
=

BCE TACKAL?

i

ik PCAL AR T ‘ MISZ%A%%E)\

FEHENACK R Rkod M FEHESTOPERILH

® /L STOP Fiff, SERAIRIL .
%

EIT 593
R SCLEHES
el ~ = RIESCLAEHT AT
= BEBEFR LR ESDA
= \» A& TACK{LY
BlLEEES }—»
AHINACK

[l 18-8 12C AL IRy I8 AR e
18.3.2.4 12C LS abr

FE— ks AR, 2 12C BRI R — AR5 Lk elGE AR A R AR S 2
Bo MIME, MAERMKERERTRE LA T KL 12C BBt RE TR 12C M BTAkIE
7 START Z{/STOP =R ff. MR 12C PRURLE, KAMLEHRIIATE, 7E4F] START F{/STOP =
Ve B AR 12C B YRR 2 XTSRS, X MR BA R X TFEREmE, &
LA RO T EOR IR U AT B, 12C £ [ KON B AN A START A1 STOP Z{F
M), RARLERR)E, B R B AR R, RS RIS ARSI IS s oL, LM ESE
AT 12C 248

A I2C B[ o TR, SRR 2] [ S 2t i rh it 24 MR, S Zbi i
W & b sl Bl RIRE 12C BEORE 28 ARSI 2 2R b

18.3.2.5 ik
12C B[ 1B & =FhRAp R =i, o ilig: Bdmfeocilchitr, Bgehizd . STOP St
NACK = FIRE F Ho ik DTC 54
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® HRSCEM. HRTEWEE I, HHPAIRL, X 12C_SCR.Done 5 0 JHR.

® GHIRFF. iR, BAGEMIRIN START Sff/STOP Hff, mHTAHZ, X
I2C_SCRSTT_ERR 5 0 j#%[4:.

® STOP Ffiff. MuikdEfEiiioci, Tk AL STOP iy, Mk Is) STOP I A 4H M
Wi. S5HISEA%%L, % 12C_SCRSTOP_EVT 5 0 5.

® NACK Fff. AirumBlit®] NACK WM., FUIENOmTC kSR 2atdi. s PFAR, Xt
I2C_SCRRX_ACK 5 0 {4

®  TEPFHAE DRSS o AT BRI A RE R A S s IR DU, P AR AR T SRR, X
[2C_SCR.ADDR_DATA 5 0 %[5,

18.3.2.6 EIETIXE

12C B[O f AR Biok B ARG BN I0, 539007 £7 48 SYS By CLK_DIVO.,

12C B[ RAFE R, X IMNBR AN ST RAE, LAY 12C B2 TAER .
® I2C HURTAEREIIR = KGR / (CLKDIVO +1)
® 12C MHEE(S 5 (SDA) R 445 5 (SCL) I #4713 = 12C Bl TAER4045i% /17,

® I2C ki = 12C B TARN B /17

JESKSTART/STOP

BARLES

A BEEIR

BHHEBAMER

Huht CEE

[ mazmgs | [ mmmes

EIsToP

WEINACK

T bt DTS o i FEE BRI

[2C_SCR.ADDR_DATA

12C_SCR.STT_ERR

BRI NACKH {4l STOPEE ki
12C_SCR.Done 12C_SCR.RX_ACK 12C_SCR.STOP_EVT

HEAPERETE 4’—#
FISR

TSRS
B8

& 18-9 12C L4 AL PR K TR s PR AR 1
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18.4 FHfFes

18.4.1 Hihb4ER

12Cx #bear (7 g iy Bk 73 751 2 /2 0x4001.1000, 0x4001_1400, FFfrassIZun T :

3 18-112C FFffashb ik

wah (B i
12Cx_ADDR 0x00 | 12C Hih 2 (758

12Cx_CFG 0x04 | 12C il & 25 1758

12Cx_SCR 0x08 | 12C RASZF 1758

12Cx_DATA 0x0C | 12C Kriid frae

12Cx_MSCR 0x10 | 12C Al 25 A7 08

12Cx_BCR 0x14 | 12C fEtfits il 25 fr o

18.4.2 I2Cx_ADDR M- (x=0,1)

Hudl 4> B2 0x4001_.1000, 0x4001_1400

SAE: 0x0
7 18-2 Huhib % {74+ 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
A= (LA4FR i
[31:8] S

12C mEHAE bR RE ¢, BRIMEN 0,

[7] ADDR_CMP | 0:

1: e

AT MR, 12C 38R (- Hohk o B, Msss Hitik S A 12C_DATA
AR o

[6:0] ADDR

18.4.3 12Cx_CFG ESGEBHIFHFR (x=0,1)
Hod 4> B2 0x4001.1004, 0x4001_1404
AL 0x0
7 18-3 ARG E A 174+ 12C_CFG
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15 14 13 12 11 10 9 8 7 6 5 4 3 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= RLATR Wi ]
[31:8] A
12C Hb(fRE(S 5. BRIMESH 0.
[7] IE 1: fHEE 12C HkT
0: M 12C iy
12C Htfatetm e b W RE(E 5. ERIMEN 0.
[6] TC_IE 1: {HREHH BT
0: BRI A i
12C AR RS 5. BRMEH 0,
[5] BUS_ERRIE | 1: {fifEMHH1 i
0: BRI A i
[2CSTOP F{F T (FRE(S 5o BRIMEH 0.
[4] STOP_IE 1: fEREMAIBTR
0: BRI A i
[3:2] NA
12C A HREE S BIAE RN 0,
[1] MST_MODE | 1: flREFAA
0: KPR
12C MBS REE S BRIAE N 0.
[0] SLV.MODE | 1: flFEMABL
0: ¢ AR
18.4.4 12Cx_SCR MRELHIFHER (x=0,1)
HuhE4> R 0x4001_1008, 0x4001_1408
SAE: 0x0
7 18-4 A % A7t 12C_SCR
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
c g | s | 2| || 5] &
@ = 5 = 2 5 &
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
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AT (744 TR

[31:8]

Wil
AAEH]

[7]

STT_ERR

RIS RS, AT IR/ ER R, 5 0I5B
0: JC START/STOP 2k
1: 74 START/STOP ja 4R

(6]

LOST_ARB

EBAEF ISR N, T A ik / ERE, KA B Lk
RRBPHIAIE 1, TEhrRi ™, 7Tk atas.
B EATAT START iR 5 SR (R BRI AL

0: TRl EREIR AL

1 FELMPHEREREE

[5]

STOP_EVT

STOP ZHARIRAIRANL , FT I / MR A izs / el / s
gl 5 0 15kR.

0: J STOP =iff

1: £ STOP Hiff

BYTE_CMPLT

ACK i, T Al / MR . A0 7 A0k e R B 51
TR IR o 2 kR T, PR EE O {H. T, ARIESERRE
DAL E .

0: FHAIESEM, IRIA] NACK [FIRY, Forfior AmERa I 2400
1: FAAIESEH, ARIEI ACK BN, FoRilion al LAksasalicias

ADDR_DATA

Motk HRAR AL, T AR A S A izs / A/ A3
o START J&, 55T MHEEEE, A2 —MERfi. 5 0 3HkR.
0: HRTAAm YRR AR & -
1: HETfehany B e ik .

DATA_DIR

REa R RN, R MRS, WA 1, ik k%,
fFEZNEE; R MR, I 0, SRR

0: FL

1: filk &%

RX_ACK

BRI bR b, T AU MU, S RIAETT , H0T Y
Ffite BB TTEIRG R, R TIE T RAF

0: A I2CHH & HE, i) ACK h.

1: R I2C A BE, M3 NACK ik,

(0]

Done

et 5 ARAHR AL, AT IR0/ MR K 1% / AR/ A
A 5 0 3R,

0: fLHIARIEIK

1: fEHE5EK

— M, BEAFPWTE, FiI 12C_SCR F A7 4, A5 T AT 12C SRS M T A At T A5 BE;
SR, X I2CSCR AT HAE, SAANFRME, BAFEAREE T L.

18.4.5

I12Cx_DATA ¥0EEEE (x=0,1)

Hid 4> B2 0x4001_100C, 0x4001_140C
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GAIE: 0x0
2 18-5 Hn 75 1728 12C_DATA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA
0
A FLAAFR Wi
[31:8] A
Bl arfran, AT R/ M R0/ Al / M Halk . &%
[7:0] DATA 77, BARIFESE; #W07, SicsdE. TR, ik EdE b 280,
FasieC H BB EE A X AU S A LA s o

18.4.6 I12Cx MSCR THRXFHE (x=0,1)

Hiodl 4> B2 0x4001.1010, 0x4001_1410

SAfE: 0x0

7% 18-6 F A 7 e [2C_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
BB RLAFR A
[31:4] A
IZC }E\éﬁ) Iﬂlhijﬁzjgo
[3] BUSY 0: Kz STOP =4, 25K,
1: #I%] START F{E, 16k,
TR R LRGN . ST, & 1; STOP FHfail K4 Bk
2 MST CHECK e s s
(2] - GORMIBRERAZ, B 0.
vk fih% START VE 1A% %1% START 522 Fififhi% 0.12C_CFG[1
1] RESTART ﬁu\ﬁﬁﬁ%ﬁ H%FFH'? B Kk SeEE AT [1]
B 1, THESE 1 #81E,
(0] START fil% START M- Jft AL AR 2 a2, 5 1 A% 12C_CFG[1]& 1,
AHESLIE 1 #1E.
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18.4.7 I2Cx_BCR I2C fE#s| 545 (x=0,1)

Hihkgy 2 0x4001_.1004, 0x4001_1404

SAfE: 0x0

%% 18-7DMA & Hi {56 3 4+ 12C_BCR

15 14 13 12 11 10 9 8 7 6 5 4 1
NACK ADDR_CMP BURST_EN
RW RW RW
0 0 0
AZ) HLAFR it B
[31:8] A
12C f&41, NACK s ligEE S
[7] NACK_IE 0: JRillcttHh i
1: fHRESHR TR
12C 147, bk DCEL R RS 5
[6] ADDR CMP_IE | 0: SRl -pibri
1: fHRESHR TR
12C ZHHRMEmERE, FFERH DMA Jr=.
[5] BUSRT_EN 1: ffife
0: K
[4:0] - IR

DMA A {SEHF 2 7 M UA ERRAR At , B 10 (4 i (o FH a0 A A
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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 153X . SPI 421 S e MU T AR AT A T AR . HHEIBCE ) Master #ECHT, RlA%
ISt SR Slave a8

19.2 FE4FE

® 7§ Master f/] Slave #1F

® XU ALk, AIMRPEN GO, M 3 REE 4 IF54
®  HRRIUTARY, RIARYEN GO, (R 2 RE 5L

® NG REAYI AR PRI (L

® W4HREMIERINY : MSB = LSB

® PR RS E I AR 1/8

® ikfRS Rk, Master B, AEfE 5 Rl ARSI AT LAREF =42 5 Slave AT, s
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

4] 19-1 SPI BELREHIHE ]
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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: MR AE S 1T, SO TAERSCY Slave. JE Slave B, IH(E5HIA
TeRL o

sclk_out: FELIAIEMINBAMES . O, O TR A Master, dE Master 5 F, (55
i EE R 06

ss_in: FERMCHY R IE(E 5o MR, FHR TARREACY Slave. HF Slave #5:0F, ILfE5HIATC
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,

AOAEOLT, SPI = LBCE NN T R, BoEfehmd ZmREdnst. BuRfE o3t
KAAER PGSR, RIEZE T RTES

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 JEUfEHi T, AN Master 545 1) MISO

®  spi_ss_in N TIE(ES, AREN IBNUR MR IZE SRR R EA R
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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 ]

MC_EERIAT, GPIO #RCE Mttt W SPL [l Ak #idla; GPIO A5 RCE MM, W) SPLEZ[TA]
B

19.3.2.2 2P T AR

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 I N 2, R T AFBAAR M, AR RER A% . GPI0_0 [ oe
fERE, A3 spi_dout | /A ; GPI0_0 f ie 541, spi_din {E A AN 0. LUK , 524 Master/Slave
PR &K

(REET

SPI_CFG. DUPLEX FCE N 3, R TR M, A H ERlicidis. GPI0_0 1Y oe
KM, spi_dout Joik AR R ESNFL; GPIO_0 (Y ie JT /5, spidin £k HAMBRIEDE . AT,
S Master/Slave BT 98248

R, BTN EMA GPIO I TEdufed, X TN AR 1 GPIO T4 fet.

19.3.23 KHikfE5

AFZIM Slave B, RidkfH 50Tk, SPLCFG.CS TR Frifekiile ss iy Master B4k HifL
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 ikt Master #5115 51845

IR, K 16-5 BEMFORAHT. i spiss_out 2 ss Gk, A8 204 GPIO_0 RSN 4
B3 A RFRAE GPIO 173K, B4 mPK: GPIO_1 [/ /A as Hik

19.3.2.4 #EHAE

AE SPLAE TGS AR, &%k al B E R 2 5T SPL I 41 1 ik =sZ %] SPI_CFG. SAMPLE 7]
SPI_CLK_POL #:iil. SPI_CFG. SAMPLE “}j Phase #:/l{s7, SPI_ CLK_POL 4 Polarity ¥/

Polarity ] T SPI I 25 S AEERIAE L F A FEFARAS . Polarity 24 0 I, BRIAR g i~ AR
F-; Polarity 24 1 B, BRIAHSE A& H

Phase #2417 SP1 Rdl i %1% /8% Phase 4y O B, B g BRI HEP- 2 55— B A iy o
SKIEREISZ], Phase O 1 B, B4 BRIAHE P28 — A BRASTA IR 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, 02 M 8-Bit %] 16-Bit, SPI_SIZE.BITSIZE 4<%

19.3.2.6 DMA &

FERFE ARt TSP LIS DMA (4, ids MCU 19 6. — &l Skt
i DMA BERERTE , e/ IMERITEEN 1790 AR TR, Bl nl Sil DMA 45 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%
Bridianr, #EPFE 34 DMA 35K, JEid DMA ek A A RAM FRafifs 2] SPI 82 [A SPI JC
FIFO, SPI %i%—ik DMA &K, DMA HEERRE — ks, A2 L2 71, DMA FILE
NEREH, B-RHE I FTHIIR.

DMA & 2L B DMA ASTHAH B 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 &4, HEFRIFRCE AR T :

® At DMA Bk, HEARYCRIRIIEIE R, SIEIEL MICELF, FRiCEIE .
® A1k GPIO fitk, ¥4 SPI iy GPIO FLE 52 He.

® 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 ASE AR H DMA, A MCU 5 AR A TR SPLAXTRE .

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 LS 2 A5E k. Lt BRI E M, 5 SPLLTXDATA Zif7at, A REfAEHm. TH=H
FBhkE, MBSO NSRS &R A S E R AU B BIMES, TFIRf&s . MR E s
R

® Ak GPIO Ak, % SPIAIHIHY GPIO BLE5E .

® 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, WEEEHAEE SPLTXDATA FF5E, 3 HEE SPLTXDATA F58
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&FR.

® RiEEfl, SPL#E[IDh Slave i, A Efiid iR AilelF o 2T, #ebim, #r A i
HERE. SR, X SPLIE. ABLIF 5 1 [

® it =Eft, SPLRX_DATA A frae & i A4 Lk, | KLl =4 o =P A %K, X SPLIE.
OV_IF 5 1 ik

EIREEE, BONEAA SPY AT, AT LGS BCE SPLIE[7:4]{ REZSEA1 AT 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 JHRIEE

SPL 2 [IHS lal 0f RGP 0 00RAS, 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, AU R DA SPTARHmicRe o0 R B 1/8, mHE P 0 PU30 AR SR 7,
(RFEF A P4 R GE 3. (R, SPIBAUD. BAUD [URCE{EARE/NT 3.
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EFIM 1&)\43@?

E%%z!‘
F BA MCU 5t

FAAYREE ﬁm ’
SPI_BAUD. SPITXDATA} EFBRRITE #‘Jlémﬁﬁ‘n
BAUD PSR R 2 ’“*

HHBAUDH %73 (E B »Eﬂk"
Formula: Sysclk / BAUD<3? o § §§
2*Baud+1 WHER EERX
&l

BAUD=3
BRI A 3 5%
= B$h1/8

SPIZERIEI

4 19-9 SPI LAEJFF]

19.4 FfE

19.4.1  HHH4MED

SPI0 FEERAF A7 d Ay b2 0x4001_A800, SPIT b7 /7R AR HEZ 0x4001_AC00, 41540

‘Fo
% 19-1 SPLBIRIEHIZ (7 8551%
AT [ i1
SPIx_CFG 0x00 SPI i & 5 (4w
SPIx_IE 0x04 SPI b a7 (-4
SPIx_BAUD 0x08 SPI R A A7 v
SPIx_TXDATA 0x0C SPI Ak E a7 i an
SPIx_RXDATA 0x10 SPI BICE a7 £ an
SPIx_BITSIZE 0x14 SPI L & 1T K L A A7 4

19.4.2 SPIX_CFG SPIZHIZ {7 (x=0,1)
Motk 4R 2 0x4001_A800, 0x4001_AC00
SiE: 0x0020

% 19-2 ARG % (4 SPLCFG

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
> Z
m < =] <
= %] 2] T o = =4
5 S| 2| & |8 |2 |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 f#x;
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, MAdcf&m

SPI BB RE(S 5. BRINEN 0.
0: K] SPIARiER
1: JFJ5 SPI itk

[0] EN

19.4.3 SPIxIE SPI W& ER(x=0,1)

Mok 52 0x4001_A804, 0x4001_AC04

SAE: 0x0
¢ 19-3 SPLIE H ¥ fiss
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
(ALY (RN |
[31:8] S
SPI (i REST ¢ . BRIAEH O
[7] IE 0: <[4 SPI Fr
1: ffige SPI Habkr
[6] CMPLT_IE SPI &4, SE eI RES 5 o
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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

ERINME R 0,

[3]

TRANS_TRIG

T4 fil A B 4%
1: AMEBfil A
0: WEBHBIIT. IR ERL

CMPLT_IF

SPI f&kir, SeplidHt. AR, 5 13k

[1]

AB_IF

SPI {4y, S =fft. Slave BT, LIRS, KA EET 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)

Hohkgr 52 0x4001_A808, 0x4001_AC08

S E: 0x0
2 19-4 SPI_BAUD #2525 7. 48
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRANS_MODE BAUD
RW RW
0 0
(A=Y (LT |
[15] | TRANS_MODE | SPI %ula#iifs /7. BRI\ 0, DMA J5x.
0: SPI #2[157FF DMA #iF8#daE] SPI B2, SEMEERIBEAL.
1: SPI $E[157FF MCU 8 5dm®] SPI B2, SERUAERIBAL.
[14:12] -
SPI AR RIS, SPI SEFrfehmis it ARA:
[11:0] BAUD SPI &l i = RGN / (2*(BAUD + 1))
Plic, BAUD [WECEEARE/NT 3,

19.4.5 SPIx_TXDATA SPI¥iEREZFHFE(x=0,1)

Hid 4> B2 0x4001_A80C, 0x4001_ACOC
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GAIE: 0x0
22 19-5 SPI_TXDATA ${#2 % 3% 25 {744
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 ¥ Rk B fpae

19.4.6 SPIx_RXDATA SPI $iEE & ERE(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

1947 SPIXSIZE SPI¥IEFHKEFER(x=0,1)
Hilb 2. 0x4001_A814, 0x4001_AC14
SAE: 0x0

3¢ 19-7 SPLBITSIZE ¥¥a 735 K [T % 154
7

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

BITSIZE

RW

(AZ (LA FR Al
[31:8] AL
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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, By CMP BB ] CMP 0R), JHTAERE 6 MEANELEI B LA A i 5=, &5
FERES AP IEW AT AL (55 AR P RT3, it T CPU
FEA LR T o

CMPO/1 ] LA [l MCPWMO [ 4 fi% P iliE (TP {2 ], CMP2/3 al LA} MCPWM1 {1y 4 fi%
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  HhbEHED

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 Hecas T e 15 ) B (4 0
CMP_BLCWIN1 0x14 FeEC AR T ey il 2 A 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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m m m m m m
O T T T I O T B 121505855
i

a. a. o, o [ o, =% [=9) A (=% =%} (=9
5 5 5 & & & & & & & 3 &

RW RW RW RW RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0 0 0 0 0

(AR fr A4 FR 15 HH
[31:14] A H

[13] | CMP5_RE | tb4%#s 5 DMA iR (i
[12] | CMP4.RE | [b4#s 4 DMA 53R ATRE,

e, mEARK
RE, =
[11] | CMP3_RE | [b4#% 3 DMA iER{ERE, S
e, =A%
i
i

[10] | CMP2_RE | Lt#%#s 2 DMA jfR i
[9] CMP1_RE | [t#s 1 DMA &R {f
[8] CMPO_RE | [L4¢#: 0 DMA &Rl
[7:6] A
[5] CMPS_IE | s 5 rhlifling, ARk
[4] CMP4_IE | [b#ds 4 rhi(ling, mARK
[3] CMP3_IE | ks 3 rhlifling, ARk
[2] CMP2_IE | [b#ds 2 rhilifling, ARk
[1] CMP1_IE | Lb#&ss 1 Hhlbrflige, mas
[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

>

, HIAR

, EAK

Hihk: 0x4001_3004

SAiE: 0x0
% 20-3 thicgnrh b bR s 75 f7¢s CMP_IF

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

A | PLAAFR 4B

[31:6] A H

[5] | CMPS_IF | [b#eds 5 Hhiieak, mAR, 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
2 z 5 : z 2
RW RW RW RW RW RW
0 0 0 0 0 0
A (LA FR Wt
[31:24] S
FLH 3 574 Jeiah 40, KT MCLK ¥E/T 1~16 404, 50
[23:20] | FIL.CLKS4DIV1G | oo o/4 TBINENGIL, T & AR, B
HEN HOBA R T I TR
[19] CLK54_EN FoAcds 5/4 BHAMERE, mARL
Fokcsn 5/4 RPN o345, 3'h0:1 4345, 3'h1:2 4343, 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, KT MCLK (7 1~16 4M, S0
(5:12] | FIL.CLK32.DIVi6 || Lo \_/.m ﬁ i EPfj i, HT AT A, RN
B FEBAS T o ]
[11] CLK32_EN Fecas 3/2 INPIERE, AR
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Mt 3/2 JEP I #ho4i, 3'h0:1 4341, 3'h1:2 534, 3'h2:4 43
[10:8] | FIL.CLK32.DIV2 |4, 3'h3:8 4347, 3'h4:16 4347, 3'h5:32 4347, 3'h6:64 434,
3'h7:128 434

theds 1/0 Py hori, BT MCLK i T 1~16 4340, 5200

[7:4] FIL_CLK10_DIV16

BEA H g T A TH)
(3] CLK10_EN Fedcas 1/0 JERHTPIERE, mARK

Fhicds 1/0 BRI ER 5345, 3'h0:1 4345, 3'h1:2 534, 3'h2:4 4}
[2:0] FIL_CLK10_DIV2 | %, 3'h3:8 4}, 3'h4:16 445, 3'h5:32 4}, 3'h6:64 434,
3'h7:128 434

CMP J 35 iR

Freq(CMP_Filter) = Freq(MCLK) /2CMP_TCLKFIL CLKDIV2 /(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 IS sh IV RE I 98 Ay , CMP Aibidar i B BRI 54 2 kA, 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 A3 I BT LAEAT 43950, PRI CMIP 1355 1 6 8 85 VRS 1%1*16~128*16%16 4> ALk JH 1,
Rl 16~32768 /™ALL,

20.2.5 CMP_CFG &%
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 3
& S & S

Z Z

= | £ | &8 | 3|2 | &]| &3
= S z £ = S z £
] |~ = n Ay [~ N <+
= i ﬁ [ = = E =¥
" 4 = E - E = 5
o = © - = ©
= © = [}
S S
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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 |z | 2Bz 2|2 52|28 |z]|.:
s lg | &g | 2| E|g|& |3 | |25 |3 |8 |g|2|:z
o = o o, = © o = © 9 = ©
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 s 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 s 4 A & oWk, 1& CMP_BLC BB
N
[18] CMP4_IRQ TRIG | FbAds 4 i &R0, O:Hi~ Pk, 1 bETHEfA
[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 HAeds 3 HA 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
N
[10] CMP2_IRQ TRIG | h#ds 2 Rl A2y, O:H Pk, 10 ETHf ik

[9] CMP2_IN_EN Foicds 2 (555 AL RE
[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

N
[6] CMP1_IRQ TRIG | He#eds 1 Fhlfil 26, O:HPlE, 1o BT lR

[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

N
[2] CMPO_IRQ TRIG | FCAHs O Flifit G0, O:F~ Pk, 1 TR A

(1]

CMPO_IN_EN

s 0 55 A fHRE
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[0] CMPO_POL Pedds O APEIEEE, OnS i ARG TR PR

LAL# R 0/1 0, HARAE R AERER AN 20-2 Fios.

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
4 20-2 b i 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
RS S B B S iG-S AT IR, (% CMP_CFG F 7471,

MCPWM f{] fail {55 i LIk [ GPIO, tin] LISk [ Foeastidi, ] MCPWM_FAIL & (78 E1 7158
filo Wnfk MCPWM [ fail {552k H HLAEs, W22t eSO N B RO IT B Y« 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 AFan TRl . MCPWM NERL fail AHSCAYHHRFIB(E 520 E) MCPWM A AT AR REE
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,
MAEXT . MCPWM CHNX_P {5524 0 [N, [h#egs 0 il LU= W R(E S, HANZI LB E5H 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 (550 LA AR5 5, An1&] 20-4 iR R HALER Y MCPWM FAIL {55 AN L a i
HEIR(ES, ARG A ER B R OISR I A0 FE, (HU2 AT LAk MCPWM Ui IE (55 U T 1
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

1 20-4 L GIT T DhREIED R

20.2.6 CMP_BLCWINO JFgfiZfl &m0

Hohk: 0x4001.3010

= AN .
SAAE: 0x0
%% 20-6 tLicgs B il %7 745 0 CMP_BLCWINO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
-4 -4 -4 -4 P-4 P-4 P-4 Z Z Z P-4 P-4 Z Z -4 Z
LL“I LL“I LL“I LL“I Lul Lul Lul r-‘L“I r-‘L“I 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 3I g\ gl gl g\ g\ gI g\
[=9 [=9 [=9 [=9 [=% [=9 [ [=9 [=9 [=9 [=9 [=% [~9 A [=9 A
o o — o o™ o~ — o o o — o o o — o
4 4 z z =4 =4 =4 Z Z Z z z Z Z zZ Z
jan) jan) jan) jan) jan} jan} jan} jan) jan) jan) jan} jan} jan) jan} jani jan}
UI UI UI UI UI UI UI UI UI U\ UI UI U\ U\ UI U\
on on on on oy oy oy o — — — — o o o o
[ [ [ [ (=9 (=9 (=9 [=9) [=9} [} (=9 (=9 [ o (=¥ o
= = = = = = = = = = = = = = = =
(&) [&) [&) [&) | &} | &} | &} &) &) (&) &) &) o o &) o

RwW 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=Y LA T

| [31:16] TR |
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filiJl MCPWM1 ekl CHN3_P i th i P ST I- 5 54

[15] | CMP3CHNSPWINEN | 1 poe 5y

[14] | CMP3_CHN2P_WIN_EN Tifig;;g%ﬁ;@wm_p IR
[13] | CMP3_CHN1P_WIN_EN Tifig;;g%ﬁ;@wm_p IR
21 | copa.comon w_en % fag;;\;v;\igié;moy TEIE S Y P AT RIS E
[11] | CMP2_CHN3P_WIN_EN {\ifag;;vi%f;@wm_p IR
[10] | CMP2_CHN2P_WIN_EN ot g R PRIREREEE

N R 2 TR (ERE

CMP2_CHN1P_WIN_EN

il MCPWM1 ikl CHN1_P il i i (1 P T -EE R 51
N A 2 I RE

CMP2_CHNOP_WIN_EN

il MCPWM1 ikl CHNO_P i & i (1 P AT CEE RIS 51
N A 2 TP RE

CMP1_CHN3P_WIN_EN

il /i MCPWMO ikl CHN3_P i i i (1 P T -5 51
N 1 TR (ERE

CMP1_CHNZP_WIN_EN

fili /i MCPWMO ikl CHN2_P i i i (1 P T S-S 51
N 1 TR (ERE

CMP1_CHN1P_WIN_EN

i/} MCPWMO ikl CHN1_P i & i (1 P T -EE IS 51
N 1 TR (ERE

CMP1_CHNOP_WIN_EN

fil i MCPWMO féeble CHNO_P g th i P ST I- il (5 51
N 1 TR (ERE

[3]

CMPO_CHN3P_WIN_EN

filJl MCPWMO ikl CHN3_P i i th 1 P ST -4 65 51
N HH R 0 JT R (ERE

[2]

CMPO_CHNZ2P_WIN_EN

filJl MCPWMO ikl CHN2_P & i th i P ST -4 65 51
N HH R 0 JT R (ERE

[1]

CMPO_CHN1P_WIN_EN

filJl MCPWMO ikl CHN1_P s i&E i th i P ST - 65 51
N HH R 0 JT R (ERE

[0]

CMPO_CHNOP_WIN_EN

filJl MCPWMO ikl CHNO_P & i th i P ST - 5 54
) HH i 0 JT 5 (HRE

20.2.7 CMP_BLCWIN1 FRgfi&lamae1

Hihk: 0x4001_3014

SE: 0x0

15

14

7 20-7 LB IT 42 %7 /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 {37 4475 T

[31:16] e

[15] | CMP5_1CHN3P_WIN_EN ii;\g;wgg;ﬁCHN3 P IHIEHI Y P BRI S
[14] | CMP5_1CHN2P_WIN_EN ii;\g;wgg;ﬁmm P JEjEH Y PR
[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 PRI
[11] | CMP5_0CHN3P_WIN_EN ii ;:g%‘gg’[g;ﬁwm P i A P S bl
[10] | CMP5_0CHN2P_WIN_EN {1 MCPWMO Hibk CHN2_P Jigfith iy P ETFREEH 55

VRN AR 5 ITE(liRE

CMP5_0CHN1P_WIN_EN

i Jl MCPWMO #5i CHN1_P i
VEON R 5 T filinE

B R P AT R S

CMP5_0CHNOP_WIN_EN

i Fl MCPWMO #5i CHNO_P i
VEON R 5 T filinE

B R P AT R ERIE S

CMP4_1CHN3P_WIN_EN

i Jl MCPWM1 #5ik CHN3_P i
1V e 4 TR e

B R PRI R RIE S

CMP4_1CHNZP_WIN_EN

i Jl MCPWM1 #ik CHN2_P i
VBNt 4 JT I RE

B R P AT R RIE S

CMP4_1CHN1P_WIN_EN

i Jl MCPWM1 #5ik CHN1_P i
VER AR 4 TR HRE

B R P AT R S

[4]

CMP4_1CHNOP_WIN_EN

fifi )} MCPWM1 #5kk CHNO_P 5
VEN ok 4 JT I RE

R P AT RIS

[3]

CMP4_0CHN3P_WIN_EN

i )} MCPWMO #5kk CHN3_P 5
VEN ok 4 JT I iRE

R P AT RS

[2]

CMP4_0CHNZP_WIN_EN

i )} MCPWMO £k CHN2_P 5
VEN ok 4 JT I RE

R P AT RIS

[1]

CMP4_0CHN1P_WIN_EN

fifi i} MCPWMO #5Hk CHN1_P 5
VEN ok 4 JT I {iRE

R P AT R S

[0]

CMP4_0CHNOP_WIN_EN

i H MCPWMO #5ikk CHNO_P i

B R P AT R
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VEN LA 4 T HRE

i CMP_BLCWIN([3:0] {7 1bit o 1, S W IS R ) CHNx_P X R & 155 AR B T 428 o
AnER CMP_BLCWIN[3:0]4 4'b0000, WIE/R g LS 517 £ 5 MCPWM (55 T0 %

CMPO/1 R LA MCPWMO f1] 4 fi% P ilE BT 2], CMP2/3 wl 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

Hohk: 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
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 Foas 1 20 I8 e E S

[8] CMPO_FLT_DATA Fodeds 0 238 UE s>
[7:6] A

[5] CMP5_RAW_DATA | [t#ds 5 iR 55, Bk BRI H S 5

[4] CMP4_RAW_DATA | [b#ds 4 [fiGk 5 S, BHESRBRPILE G 4

[3] CMP3_RAW_DATA | [b#ds 3 [flgk {55, BHEOkBRHIHHES 3

[2] CMP2_RAW_DATA | Hu#es 2 Jilnt (55, RSk AR s 2

[1] CMP1_RAW_DATA | He#es 1 J5hnt (55, BRCK ARG 1

[0] CMPO_RAW DATA | ki O 5t (55, Bk Bl g 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 e R — IR S 1/0 #45.  CPU i/li] CAN gl g LI MLk 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

K 21-1 CAN BRI R CAN S 2das il d i L2

21.1.1 CAN ¥

CAN Jl{F 2B WIBETHY . CAN PR AEAE IR SRt FRufEinihiy f@ii. XJF CAN 2.0, K
BRI SR 8 77, AT CANFD, —itfe 2 n] LIM& 4 64 /1~F1.

Jirfi CAN 15 fifE R FARE . CAN B2 TR, NEMEBYT .

BRI BRI, AE CAN 2, KU — 1o T B AR iR
L BV BT AR I T B CPU 5, CAN Febl2 T IAGE A BEACIE 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 AL . 25— CAN 5 fft FLATBERS (bbb W BT, CAN
BORASHLE I ) FUA IR (R R S IOT ., I B Bk e R — A RE LT F 4 1 00
B IR G

CAN 2.0B & % [ =& 1Mbit/s FUEHEIERR . 3T CANFD, BUA%EERR . CAN FD ARifEE 3L
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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 jZ CAN 2.0B sl f¥) F) N He79" Ji o £ 1~ CAN FD 75 i{ARREAS BRI i 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 #riff, CAN i i ] e (I ) filAc CAN {5414 (TTCAN). CAN #z7]
PR R SR, AR TS CAN 2 8t/ TS I 5 B,

TTCAN [EEARE SRR AT AE— el A , T 0 BRI A3 S _E I TRV, I Al TH S AT Akar
CAN WLy — AT U2 R ENL. WRFENLIESH W ESH WA, TG EIE. 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 k% BA R EIDRY )
® [ iR CRAEEFI AR R T, T AR R kZ)
® (PRI HI UL T RER TR &, vl RE S Bk 4)

NSRRI T, B REBCE PRI TR [V I R X154, CAN 2=l dsiefit 17—
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 HTHELRIR Al A 2 Fb, CAN =g Rt 7 — A I Wik & RAe 2 25 i 52
R T o

Tl g e E ORI R RSB B E. B, EPEEEN kG B BRI
HHE bR IR . AR TR R A g T4

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) {ERLYE 603 HE LT —FhIN [ 42 773k, CAN ffild SCRp izt o
CiA603 FJ L5 TTCAN — i,

CiA 603 FYEEARE AT — P MSZIa TRYERT 8 , AR ZEHT 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 A0 -5 5Ekn & 1% SYNC JH S ] R i [R) 2245 H Fiof [B) = 4LAE follow-up (FUP) §H
SRS

21.2 4

21.2.1  IhREFIE

o CANHIHE
o 3¥F2.0B (RZ8DF AL, 76 S H R IERIE)
o WHFD (H:264F A%, 1S0 11898-1:2015 = IEISO/{# {H)
o HIYmEREGRHE
o CAN 2.0B i MR &k 1Mbit/s
o CAN FDSZH A i B
o HYmERIRRRT Mgy (141/256)
o HZdr (RB)
o H[ZYN121i(slot)
o KFIFOfTH
o “BHIBER"EANIEW I EAMOH EA S B R CAEE IR
o WM EIEZERAR
o FTkirZmrds (PTB), FIZ4N1i(slot)
o B REZ MG (STB), R4 (slot)
o PhA7 A ZRAE29biti AT IE RS
o 16 Al IR
o UJRAHIE
o HREE (JITPTB. STB)
o Wi
o EREIME (PHESIEIERFIAMERIEIER)
o RS RN
o fiRESE RAENERIIPEERALE
o THYmFREEIRES TR
o HIHCEHHTRIK
o [Nf[HJEL:
o IS0 11898-4 TTCAN

o CiA 603 A%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
MR, R AE (B o (A CAN 2.0B HIVSE L TIRIEAAE (k) BfTh. FEit,
A SRAEFIT A CAN 2.0B 5 £i#%1c%] 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. 007 22
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 ififfj 4tz

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 JHEZMIX

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

IRE R SRR, AR a AT 2L RSB B AR . 2 RB Cil e 241k
FHLFEMTIRE, CAN 4z ila eV A Jn Se O B S A iehilr. 1T RB HAZEL
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 —
o Secondary TB (STB) HIfLIEIAAR, FZnl LAfFhE 4 . ©w] LIE FIFO a5 i R iatT.
PTB 1 STB Z[RJMIILICRERBEEN, FE@MT CAN SZME. S MEET Wb Rt
TERPLE o

STB W] LABBCE Kok — ek A AF BT 7E FIFO MUY, SRR S A s i X i
Figte LR, S XN BA RS e RAmT CET ORI B,

XFT CAN PsCRASHLR G, PTB FRAMELE e STB Fr i il LA B S L5620, TIANE bR IR
Unfar. PTB f&fml 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 (&4 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 5 S TR E . CAN REAPLE MR SE AL B 6 (4 AR Al -

FfEfE BN R AR IR E N1 CAN Wil EAE STB rh. i CAN 2k ERS i,
FREZ tTCTRSL R fn & AR Bt ELAE STB Fh R B TR O fiJE, W2k CAN B2k B
TEBORE, ENTRBE .

W STB rhE&0RAF 1T, TEHUEGIG T RES A AL E BRI S U BH MR FEXFE
LT, EMUATLAE PTB.  PTB il /@ 4E STB Z Hi &«

AW AT XL W 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 (RAUEZmi" 45 , HPF SR it ss it vl 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 Ega i RR IR, ATEUE B AR RSB SR R R WU E AR PTB o, ARSI S5 2 i
PREAFE STB it FIRWIFRIRAT AN, PTB SLRUIeAik. EMEREGILIT R/ BA AR L AIPRR
FEOLSE 2R WUR EAE BB 2P X

21.2.3.5 {Routis Ry Ak g e i 7w Bl

£ STB [OfL5ctizT, CAN =il dez H BB STB AN . B Som fUseg i g 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, BARE SR WUKEAZ S . LA 21-5 Bl fEfR A&, il LPF_1
HHTIEAE LA, T LPF_4 g5 A STB. Rl LPF_4 [UfLstdimT LPF1, LPF_1 {RSeapitl
fsenk, BRAREEEg ERR MR WIGFET AR MRS, ik LPF 4 sk, FOVERNA
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

4 21-6 CAN Tx fi =it TTCAN R RIS LA
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 OL, AR s n] A (il kot ek il S &4 . PTB A1 STB { S sl fir A nif&
#oAr LA L

21.2.3.7 TTCAN Eim F Ay K IXZEes
1 TTCAN iz N, STB o &R H B HES AT LA 4150 FATEEREER T LUE SCH EE s ak
2o HI, EEMT AL T — M ENTHE B

et R PR A R 3o BRI ARAHVEL S — MEIRH SRR S PTB £ TTCAN N AT e
FRACSEEE, M1 STB i SR BE THH R AL H

T AR TIEHERE, W LLKE— S H BT H T DRl S8)5 AL A9AE55 AT LA Y
EHHE, REMAZIEE AR N 2Bk, WAL &R . HRNErA IH RS G SR
T BB o RIHRT AE— D EEA R I o 2 B — Bl . G, B STB Blsk
FIF BN A PTB ISR, i) LIS 35 1S0 11898-4 i,

21.2.4 CAN 2.0 ] CAN FD 1iifi

CAN FD 2 CAN 2.0 fbfpisly g o EZDIHET
o EWEti#: CAN 2.0 281777, CAN-FDIRZ 641777

o CAN2.0f7Fful iC B R PR, 1MTCAN FDA 27« (o Be i P =6, Aot i Bt v ke oo
CAN HLYEH X4 5 B0 T 71l o X481 CAN Ii(CAN 2.0), —2Ef7#F#fE CAN FD ISO ALyl
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 f1 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 DI EL T P PV e €7 U
SRR Substitute Remote Request ARG R
RRS Remote Request Substitution TCRE I SR
IDE IDentifier Extension PRIRAFY FRIEEA R
DLC Data Length Code KA AR T
EDL Extended Data Length ¥ REORK CAN 2.0 5 CANFD i
FDF FD Format indicator (=EDL) FD #X#8/R7F (=EDL) CAN 2.0 5 CANFD i
BRS Bit Rate Switch PRI R
ESI Error State Indicator RS TE A~ AR
rl, r0, res Reserved bits RENL

Bosch (3 ISO)fJ CAN FD M7t {#i/f] EDL, 1fij CAN FD ISO Kyl ffl FDF SKFIR[A—fL AR
{fiF{ FDF,

%4 CANFDISO i, BUiHelE Y CRC FBH—#35M k. T CANFD 4E 1SO i, B{i%
R4 AL, CRCHAE IS0 TS0 WA AL REC. UL, 150 Ak 1S HiU2 A4k
M.

CAN £ HH11 CAN PRiCIRASHLH 3 A XMW NG =4 A RIRTARAS L o P e 20
Wi (IDE. RTR. FDF) , dESHFR IR SEEAT A Ba 2 -

21.2.5 AUTOSAR #fJ SAE]J1939

AUTOSAR H1 SAE J1939 #/F il e n] 5 CAN =il s —

X1 AUTOSAR, f&dgide i XA I BN /0 3 HIEHE, I ELRT Arp b &% (B 47 TCMD
H1H TPA I TSA) o 7545 CIA 603 B, S [ BANIS [B] [R5«
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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) .

%K 21-2 CAN ZFR7E XL

S R
ACF RO e

PTB FRIEG NS (B

RB F 2R X

RDC AR IEIR A M (55 TDC #H2%)
RTS TSI ) 2

SP P I=

SSP — Y FHESS (CAN FD)

STB B ARG (AEFE4R)
TDC RIEFRIEIRAME (CANFD #iE)
TTCAN BRIl % CAN (ISO 11898-4)
TTS e o TR 3K

TQ AT (CAN #H7E)

21.3 FfFar (BHFED)

CAN-FD >4 0x40018800,

2131  HHEMER

CAN-FD ibh 27 73319 ikl 2 0x4001_8800, 2774201 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 25 {5ay 4
CAN_RBUF_05 0x14 CAN Rx Buffer 27 /%45 5
CAN_RBUF_06 0x18 CAN Rx Buffer &5 /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 Zif72% 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 25 45#% 13
CAN_RBUF_14 0x38 CAN Rx Buffer 25 f5ay 14
CAN_RBUF_15 0x3C CAN Rx Buffer 25 /5#% 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 7748 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 Z /728 16
CAN_TBUF_17 0x94 CAN Tx Buffer Z 1728 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
CANERRINT | OxA6 | CAN Gt I AER b s or 17
CAN_LIMIT 0xA7 CAN #&sb ot o

CAN_SBAUD 0xA8 | CAN J8 i Pl A fip -2 17 28
CAN_FBAUD 0xAC CAN s R i B 2 7as
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 e &y (7on
CAN_ACF 0xB8 CAN ID gt a7 es
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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 [ [AIE(E 32 (B A(H
CAN_CIAWDAT1 | 0xD4 | CiA603 Hif[aI&e 32 (B A(H
21.3.2 CAN FESRMHHIE

Pyl X AE ] <access>-<reset_value> R [H4E EZ4H .

<access> JEtt:
5, ‘W RIRNE/ Ui XT ARG A 4y, <reset_value >R LLUZ 0", “1"f1"u”.

"I‘"%%ZT?E@’ , "W"%%ZT_{
il

“rw-0"FOR A BER G EEDY 07, “ru"FOR B ARMIAR . AREHIFINELE -0,

7 21-4 CAN ZF(FaioBic &

IREE (VAR R
7 6 5 4 3 | 2 |1 | o0
0x00
ik S e B NN RBUF

~ NG5 A A NS I TR 38
Oxaf (F1RTS)
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 AE_13 | 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
0xc2 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) I 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 - -

* LUA{E27 4795 CAN_CFG_STAT.RESET=1 i, 85 A2 7at.

X7 B R A BRI T AL R B S I R 2 SECE (TR, SR 0x00,

2133 SN

21.3.3.1 CAN_RBUF_00~CAN_RBUF_19 Z{75e
Hidik: 0x4001_8800~0x4001_884C

HEAME: x
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2% 21-5 22 i 4728 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 | Hr X% f74%, M Rx Buffer Slot 12} CAN il £dia

R 5 2 KR KRR, CAN_RBUFO~CAN_RBUF19 ({4 N AR -

* 21-6 #ZeridFfidr RBUF - $RifiA s (r-0)

FEa Hihk Az ThgE
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 4y RBUF - ¥ %= (r-0)
FEa Hihk A B) 1]
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 m1j1J KOER 5% f##% EALCAP 11y KOER 7 E A MFEH & . s RBALL=1, RBUF 1)
KOER A7 o

AR CAN il AT MM LN TRl B Ry &, 1 RBUF FERESAL TX & 1.
XA AR5 LBME=1 JF M4 H ) HoAl Y sl thBE Tt IR A 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 (1 RB /R (6 M ERE )
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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 \ %172 CAN_TBUF0/1/2/3
31 30 29 28 27 26 25 24 23 22 21 20 19 17 16
WDATA
wo
X
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
WDATA
wo
X
NE | AR Ui A

[31:0]

WDATA | & 1EEARS 4, S5 AEdRE] Tx Buffer Slot 1 (PTB ## 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 JkZEm v s TBUF FrifEigal (rw-u)

Firer Hihk fir TgE
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)
Ffede Hihk Ay ThRE
7 6 5 4 | 3 | 2 1 o0
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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

4nk TBSEL=1, TBUF #Ffasfiaiil STB Hfy T~ — 2 iH B alifizii PTB.  TBUF & 74 il LME
BFPYsRle  X4F STB, R EHE TSNEXT fin—MMHEM T et B 21T — 20 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 24
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#{F1/@ /5 — 1 LW I [ #. TTS 55LhRiks% ) TBUF
THERETE K
2 21-11 RBUF F1 TBUF FRf 424
ZFR iR
PRI
IDE  0- friftg=: 1D(10:0)
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1- ¥ et 1D(28:0)

TR HIE R

0 - Zdini

1- g

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 20081 i,

RBUF M) RTR #7055, {HMifY) CRC &M RRS=1 %51,

CAN FD i

FDF  0-CAN2.0 M (&% 8 F AR

1-CANFD i (f% 64 1A 80EH)

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 N JUS2IRAS AL, £ TBUF HOARH] o

ISCHRESHL B S IR AR ESTAEIR A SNSRI, ESTALELS/E CAN FD fiirfr, ANfF
ESI  {£7 CAN 2.0 Mifirfi,

0 - CAN 771 error active

1 - CAN 75 /5 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 Hded3 (& i [A] # TTS:
0 — SRR BT 1% i Fof ) 28
1- J5H TTS S5
RBUF H1 TBUF Ay K EEAAS (DLC) JE S 7 AR S —— b i A R 7 1 2
AXRIFMER, H2 0% 21-12,

ARt ({L& 1T FDF = 0[5 CAN 2.0 i) 4528 LA 0 Azt 719 f&4ar, {H DLC Fy A 2R ik
Hrflte PRI, ATLRKE 2805 B 4nfd 2L Remifg DLC Azt B2, WERAVFAIRAY CAN 5 s fefim B
A ID A REmy, NIFRETER. fEXMROL Y, Bra kg arfiid Z AR A DLC, A4
TCIERRURAY IR o

# 21-12 DLC HYyE X (Hffs 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 CAN FD 32
1110 CAN FD 48
1111 CAN FD 64
21.3.3.3 CAN_TTS_0 Ak [RIE i f7 45 O
Huhl: 0x4001_8898
SArfE: 0x00
% 21-13 K%M A (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= DL AR Wi

64 {7 I RIG 32 fir
TTS fRAFfa EHmRIRS m#. AR TTSEN=1, &gl il
TTS. TTS FAEAES ] FEALH TR SYNC {5 S B[R]

[31:0] TTS

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 fr A& ) #lm 32 fr

TTS PR a LR 8. iR TTSEN=1, &griiile il

TTS. TTS S AEGLHT I SHUR TH SYNC I B A

21.3.3.5 CAN_CFG_STAT [t BHIRAZ (70
Mtk : 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
= 2 S F L E 2] 8| B
RW RW RW RW RW RO RO RW
1 0 0 0 0 0 0 0
A& HLAFR UiA
1: CAN MEIER A (AR
0: CAN fith iFH TAER
ST, CAN BRI FES AL T EALIRES, #9037 s HRefe
[7] RESET PRI IR CAERECT, AR CAN i,
HE, WNEMB D) EH TAER, #8551 11 4> CAN Bit Time
I E] (4R g 500K, —> Bit Time #i/& 2us, 2S5 fF 22us
A RE KK B I CAN 1)
AN RIS S RE AL
1: ffige
[6] LBME 0: XM
WE: EFEGEHR, ZEIEEREZ AL, HREIMBEIFRN, TFEFTIF
CAN_RCTRL.SACK (H WA HENL) o WAE CAN FIUAAL AT ID 8 15
Z iR,
P [l A (S E
1: ffige
[5] LBMI 0: M
W IEREET, ZRIEMREZAL. N AE CAN FILGHRT ID 8k ik &
Z iR
PTB H L (i RE (L
1: ffige
[4] TPSS 0: %P
TR AR CAN FIAAIL AT ID 38 X E 2 I FHEEE .
[3] TSSS STB LR AL BB AL
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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

R CAN 1545 B 2K ARAS AL (Bus Off)

0: A CAN g4, MMERZKARELL

1: X CAN 7%, AT LRk RS L

VER: BUSOFF 5 1 A LAJEZ TECNT 1 RECNT Zif7as, (EALFE T-1i
Hifist. I8 F IS E4E |- % CANx_CFG_STAT.BUSOFF & 1. # {4}
##{E CANx_CFG_STAT 7 {Feasit iy S (a5 T (=) LA SSE
TS (&=) , FEHXW D5 #4E CANX_CFG_STAT 7 {7+t
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 1435 % ,

A, Aal i CANx_CFG_STAT  |=BIT4, #5232 ii/oik il CANx_CFG_STAT HY{H, 2A)5
PR A E BITO Silicz i, A BIT4 MHEL, H/55 A\ CANX_CFG_STAT #7 /7%

DEMO =CANx_CFG_STAT ;
DEMO = DEMO&(~BITO0);
DEMO=DEMO | BIT4;
CANx_CFG_STAT = DEMO;

21.3.3.6 CAN_TCMD % iXkmi4 & fiar

Hitk: 0x4001_88A1

E{E: 0x0

2% 21-16 Kk A E1E%E CAN_TCMD

15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
LTJI = m % 3
2 | 3 e | E| g | 2| &2
= = 4] &
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%{, 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,

[6]

LOM

WA R

1: {HRE

0: K

IS 7 TPE. TSONE B{ TSALL, NJCi:% % LOM. it LOM 2
M H LBME £5H], WITCi% S shitn .

LOM=1 F1 LBME=0 2% I|- Ffr 7 {% 4

LOM=1 1 LBME=1 A% b W& W U S iFn g mil, (HR] DA%
A A i

R EFEEY, SR Easzss

PREFEOAE

TPE

PTB Ak fEREAL

1: fil& PTB %2i%

0: Al PTB %Kiz

ALE TPE, f£ Ml LUAE A 1, fid STB 3% PTB ({4 (Br
B AT E LA RIE STB, EHNJ5% PTB) o

AL 1 iR 1 B2 PTB Ak Se s st TPA BUH K.
BAREEI S 0 35BRIZAL. TPE Af LAREEBRIG 3 SN LA

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 4i%

0: AHUH

B-EL, A ES. W& TPA ZHZESE TPE, —i% TPA fl
TPE A~[EIH & {7 . CAN_CFG_STATRESET=1 TJjZ TPA,

[2]

TSONE

& ik—Mii STB #4455 117 (Transmit Secondary ONE Frame)

1: Rix—ii STB £if

0: AKi%

TSONE FCE 4 1, fil& &k, WA EE TSA 21k &0kl SLHL g
WX, H—Ef4F 1. CAN_CFG_STAT.RESET=1, A%,

[1]

TSALL

Kk 4 i STB #4517 (Transmit Secondary All Frames)

1: RikZ i STB %k

0: ANKI%

TSALL B8N 1, fil& &3k, IR LB TSA 21k &Ikl SR
EE, H0—Ef#4F 1. CAN_CFG_STAT.RESET=1, A%,

[0]

TSA

STB % 3EHUI (L
1: BUKE LT TSONE s TSALL B 1 iRIEEATFIA STB &
%, WS 1, @IS, 5 1 AL E TSONE s TSALL
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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

FD_ISO
TSNEXT
TSMODE

TTTBM

Recw.

TSSTAT

(AL

(744 TR

FD_ISO

|
CANFD ISO ##izt:
0 - f#t CANFD (JE ISO) #ii=t;
1-1SO CAN FD f3t (ISO 11898-1:2015)
ISO CAN FD #X A RFEN CRC WU ERMAIMNOE ST 4. #
TR RIS, AREE— CAN MIZ TR A .
ZAIXT CAN 2.0B A M. iZANAE RESET=1 K15,

[6]

TSNEXT

7 STB Slot {7 &

1: HHr

0: AEH

YT STB Slot SR 5, P E AL TSNEXT, ffiffH3ifgA F—

A~ STBSlot, [, TSONE/TSALL &1, RAJ A& &4 IET Y STB Slot.

AT LAEI A% & TSNEXT #] TSONE 5 TSALL. 4niE TBSEL=0, Nii%&E

TSNEXT %A 2 3L, TSNEXT [ E1 4 206 1 B 3 Bk 1SR STB 1y

JirA Slot #FCAENG, W TSNEXT GORFF EAIRL, B Slot A5 1H,
SR o

[5]

TSMODE

JEZEI R STB L{FRL

0 - FIFO #%st;

1- RGN

& FIFO BT, WURIRS A STB (IFHEH . £E0L5E4LH T, STB
PR SCRS RIS A% . ARG D FI TSRO . By 1D 35
VAT RGO  . PTB FFHWIAL L RS ESGSE, 5 1D TE36.
JUF STB zsit, A r LAY TSMODE.

l(’ ©2020 MEBUHERSALINATAT MU SR LV 382




LKS32MC45x User Manual

TTCAN K iEZE b=

W% TTEN=0, J|Z#% TTTBM, H15E TTEN=1, R4 TTTBM K[E/1H:
0 - B[y PTB fISTB, Hi TSMODE ;& S ZE1H X1 TH

1- 5E#&[Y TTCAN sZF5: JHERY AT iy TBPTR Al TTPTR i#£4%
XTHKENN) CAN {5 (TTEN=0), #RZif&fit PTB 1 STB, STB
(9474 B TSMODE g 3., ZH& TTTBM 48«

[4] TTTBM XT3 R I [Nl & A4 A N B fir A DO RERY. TTCAN JdfE (TTEN=1),
ALk TTTBM=1, [ {# A TTPTR A1 TBPTR v F-hLfrA TB ¥4
JSEi

XA R RN R B I [H) g & CAN J#{5 (TTEN=1), nJLAELRE
TTTBM=0. & i%ZZ e IK szt~ TAE, JF Bl Lhisid
TSMODE &#Z2 1 X AT o

HUE Y TBUF SAZE), AR LAY 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

SAE: 0x0
% 21-18 BN 25 (7%% 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
A L AATR T
EITES
[7] SACK 1: LBME=1 I, {HfEH N IRE
0: THNE
Rx Buffer i, i HH ¥z
[6] ROM 1: Bl B B Ak
0: Hel Bl s B ol 4 o5
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[5]

ROV

Rx Buffer jii bR fir
1o wit, 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, EIHEES IR
0: IEFEIA, (M ERIE) CAN i

[2]

P ERME

RSTAT

Rx Buffer R4

3: W (RHARET, AREFE)

2: Rx Buffer & 220 i ECe: K T35 T AFWL (19148, {HAJH
1: RxBuffer &AL IMWINEGE/NT AFWL [{E

0: RxBuffer B &£ MR ECE N 0, =

21.3.3.9 CAN_RTIE % ikl & e

Hohlk: 0x4001_88A4

S {{H: OxFE

7 21-19 Kkl z i A 474 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 (R YL
T EEE (Receive Interrupt Enable)
[7] RIE 1: ffige
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%kHWr{#igE (Transmission Primary Interrupt Enable)
1: ffige

. s
0: Z%

(2]

TSIE

STB & ik Wr{#HE (Transmission Secondary Interrupt Enable)
1: ffige

0: %

c AN

(1]

EIE

FEIRTHr{difE (Error Interrupt Enable)
1: {HRE

0: %

¢ AN

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 TR S 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
BhWARE AL (Receive Interrupt Flag)
[7] RIF 1: BB AR (BdEhisiEmin) , 5 13EF
0: A FMEA B
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 1F=
0: Rx Buffer A
A RAFIE Rx Buffer ¥ P #rhrdifiz (Rx Buffer Almost Full Interrupt Flag)
4 1: WM Rx Buffer Slot % H A T4 T AFWL 14 (6
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0: #YIE T Rx Buffer Slot #(H /N1 AFWL % E(E

PTB k&% ibrd: (Transmission Primary Interrupt Flag)

(3] TPIF 1: filk PTB Aik, Kikizhoem. 5 1iE%E

0: J PTB JikisK, Jooeibris

STB &%+ Wrbr: (Transmission Secondary Interrupt Flag)

(2] TSIF 1: filke STB Kk, KiK. & 1IH%F

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: ¢

R RGER FUE /DN TR B S A A I BOEHE N R THUEHE, 5
BHMNKTBOEEZ N NTIEME, Wk htr&. 5550, BEA Bus
Off 5} Bus Off iR i, thoxfili%.

B &5 lbrt: (Abort Interrupt Flag)

10 L TPA I TSA ORI & ERDRIIGN . 5 175%

0: RELHAIELR

AIF 30 B[ (S RE R f-ai

[0] AIF

T XN EETFASERER, TRiREAASEA; AIF 45,

HERETMRE, BHRER 1 BEAZRE. 5 0 TR WRAS YA TR 44
B R, WZF R B S E RE AL XA S B R Rl it AAERE TH
R PTEREALS, A 2B E RS,

21.3.3.11CAN_ERRINT 451 {d GERTAR & 27 77

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 EDR L T SR A TR A o

7 EWARN
7] 1: RECNT mi#% TECNT AF4F EWL % EH, 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 shitiRrh PR (Error Passive Interrupt Flag)
[4] EPIF 1: RAETFIERIgEE R (BEHR) A, 5 1EE

0: ARK4E

{3 Ml E  (Arbitration Lost Interrupt Enable)
[3] ALIE 1: {fifE

0: 28k

{3 R MR kR E 7 (Arbitration Lost Interrupt Flag)
2] ALIF | 1: R0, 5 1365

0: {3 )

HEAEIRTWERE (Bus Error Interrupt Enable)
[1] BEIE 1: ffife

0: 2%}

IR TWARE (Bus Error Interrupt Flag)
[0] BEIF 1: SRR, 5 1%

0: JoiZdiix

AP, PR ERXAAE 1. BA 0 ol MERAEG VTR TIRsIRAS I A 48
HIFRBrEEfE, MEZFEAERS hER S E A (B EReEE) o« XA RIATM P A7
BB TR R RO, A 2x & HlhR R B AL

21.3.3.12CAN_LIMIT £HiR& ¥ | THRAE S 7 45
Hiik: 0x4001_88A7
S iE: 0x1B

7 21-22 BEiR&E [ IIMERT /7 éF 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 Bl & B (H

AFWL [d] Rx Buffer SZPrezii )iyl SARHIET X, SEhREct
AFWL, fili’z RAFIF,

AFWL=0, Jo 3L, RPN E Y 1; AFWL T Rx Buffer SEip7zsis,

[7:4] AFWL
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oS, R s G E A Rx Buffer SEFRZY it

[3:0]

EWL

Al gl iR e A [ =(EWL+1) X 8, A GBI FRIE: 8, 16, ...128, EWL
1B EIF,

21.3.3.13CAN_SBAUD fiifi I 2 i 5 25 17 8

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
(A RLAA TR i
PN ) 5 (Time Quanta) TQ T4 E(H (S_Prescaler) , %I
[31:24] S_PRESC FCE TQ AYK/No
153# TQ = system clock period *(S_PRESC+1)
[23] - BRAFERME
(22:16] S.SJW EI?%/FZ}I\ %%EET leﬂiQfE (Bit Timing Segment 2)
P[] 2 A M= 5 LI [R]=(S_SJW+1)*TQ
[15] - RAFERME
(4] S SHG.2 fﬂ,:fﬁj b?t fsf I:Eﬂﬁﬁ 2 Eﬁfﬂ%ﬁiﬁ%ﬁ (Bit Timing Segment 2)
1532 bit I [AJ B 2 [} [A]=(S_SEG_2+1)*TQ
[7:0] S SEG 1 874 bit ] B 1 B[A]SRICIZAE (Bit Timing Segment 1)
. 182 bit Iy [R] B 1 [} [A]=(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 RwW
1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
F_SEG_2 F_SEG_1
RwW RW
1 1
(DA (744 FR i

PO N ) 7 TQ TR E(H (F_Prescaler) , FEIELE TQ YA
[31:24] F_PRESC /o
R3# TQ = system clock period *(F_PRESC+1)

[23] - PREFEOAE

PHA A AMETE BERS R E (Bt Timing Segment 2)

22:16 F SJW . o X
[22:10] -l PR ¥R 55 = (F_SIW-+1)*TQ

[15] - PREFEOAE

P bit B [FBE 2 B[R] BT AE  (Bit Timing Segment 2)

[3:0] FSEG2 | st bit i1 2 I ]=(F_SEG_2+1)*TQ

P bit B FJBE 1 B[R] BT (Bit Timing Segment 1)

[4:0] FSEGL | e bit il 1 1 J1=(F_SEG_1+2)*TQ

21.3.3.15CAN_EALCAP 51535 BRI EIAPEE Bl sk a7 v
Hhl-: 0x4001_88B0
S E: 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 1%

[7:5] KOER

Ul B W N RO
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6: HfthgHiR
7. {REg
RS KOER (58T, 1EH A IS KOER (7 AR5 ANEE o

[4:0]

ALC

gk 57 B Fifif (Arbitration Lost Capture)
sk SRS ALC e s— iR A S MU Y bit (7%

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
RIFHER ML RE
[7] TDCEN 5 TDCEN=1, BRS 4bT3E8hMkAs, I TDC ¥ 4E CAN FD WK% RN
BEWE . A% TDC WHELZIFAIGEE, 1520 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 B Beo PR CAN FD sl Bl

21.3.3.17CAN_RECNT B2Uirétist it se e oo

Mtk : 0x4001_88B2

SE: 0x00

15 14

13 12

7 21-27 FRUER IR TR A7 /7 4 CAN_RECNT
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 ) %4

i NEAE B, 255 NEKE

21.3.3.18 CAN_TECNT % if4t i i M Rae 2347 os
Hhhk: 0x4001_88B3
HAE: 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& HLATR ViHA
K EER 4% (Transmit Error Count)
[7:0] TECNT ROEEET ARG CAN $huGiE SR THEOB s & b T4
AR LI, 255 K

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 jdyE#s4#n% AMR Zif7#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 AR 1D 3 yE4T, #id SELMASK X [X 4> ACR 1 AMR.
: ¥8In] ACF_0

¥gIn) 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[\JHO

e O )
D W 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 HH4 75151

l(’ ©2020 HIASUEESELSHTA U ARG AT B 392



LKS32MC45x User Manual

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
& 21-10 Bl g
21.3.3.20CAN_TIMECFG CiA603 B ] B il & 2 17 o
Hhdk: 0x4001_88B5
S HE: 0x02
=2 21-30 CiA603 I rj 2k il B 27 f7-#% 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 HfgfE TIMEEN=0 5%, (HR]LAfER & TIMEEN=1 [ [&] 1}
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&% TIMPOS.

e [F AR A3
[0] TIMEEN 0- 2%
1- JiH

21.3.3.21CAN_ACFEN ID jiyE 28 fHAEZF 1758

Hutlk: 0x4001_88B6
SAE: 0x1

2 21-31 1D eSS {iRE L {4 CAN_ACFEN
15 14 13 12 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

RwW

RW

RW

RW

AZ) HLAFR i 1
[31:16] AAEH

ACF_15 {#ifE (Acceptance Filter 15 Enable)
[15] AE_15 1: fifife
0: 2%

ACF_14 {#i§E (Acceptance Filter 14 Enable)
[14] AE_14 1: fiige
0: 21

ACF_13 {#i§E (Acceptance Filter 13 Enable)
[13] AE_13 1: fiige
0: 28|

ACF_12 {#i§E (Acceptance Filter 12 Enable)
[12] AE_12 1: fiige
0: 21

ACF_11 {#i§E (Acceptance Filter 11 Enable)
[11] AE_11 1: fifife
0: 2|

ACF_10 {#i§E (Acceptance Filter 10 Enable)
[10] AE_10 1: fifife
0: Ak

ACF_9 {#igE (Acceptance Filter 9 Enable)
[9] AE 9 1: fiigE
0: Ak
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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: ffige
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 ffiff (Acceptance Filter 1 Enable)
[1] AE_1 1: fiife
0: 2%k

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 BT AT B FUA JE A 98 24 718 25 ) AMASK/ACODE FCE 1 RERMUH I »

TR AR S, B E AE x=1 3R 5 J— 1 id 954 x, [AJF AMASK_x=0xFF {1 ACODE_x=0x00.,
X/ Filter 0 WSO HIBIARCE., 1A H AL I8 g At 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

l(’ ©2020 HIASUEESELSHTA U ARG AT B 395




LKS32MC45x User Manual

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
e HLAFR it 1
[31] - TRFFERME
SELMASK=1 [} 4%, ID AMR (MASK) 3558/ 7
[30] IDCMP 1: ID jylds L EalibriEmis &4 J@ii, o IDMASK #—548E
0: ID jyE &R Ha bR MR R Ml A A =X
IDCMP 74 1 1, MASK 7643 B it =X
[29] IDMASK 1: ID i B UHAY R mits =
0: ID YR g (R T MRS =
CAN_ACFCTRL.ACFADR 3545 ELAR 1 1D of JE2e4
D SELMASK=0, 77 ID 3o JE2e 5 PE 4 2 ID ACR
[28:0] CODE,/MASK SELMASK=1, 7 ID 3 JE285 581 2 ID AMR
Frifmig S ID ACR/AMR [ [l /2 Bit10-Bit0, 4 JE ik =iy
| & Bit28-Bit0

21.3.3.23CAN_TBSLOT TTCAN ‘&i%Z2 X $541 27 {758

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
- . =
2 = 5
RW RW RW
0 0 0
(A= NLAAFR 158 BH
¥ PTB/STB 5 S B N as”
1- ¥ TBPTR iESEIIEEbRIC A S )"
7] 0- FahiE
TBE — HY E Mgk bric has H TSFF=0, TBE st HZhEE N 0. WIEHETY
BUEFEMER L, W H B G 1658 i AE A i IR al ph B 2 2 T B AN
FREFT, TBE @S fRIF EALIRES
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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,

fq1a TB {HEMFEE .

0x00 - #5[4 PTB

HAth - #51F) STB HHEIHIERY

TBPTR #5 A YIH SRS AT LA ] TBUF 2 A as st/ 5 AN JUAAE
[5:0] TBPTR TSFF=0 WA REMATE V510 ¥ TBF % &0 1K FrkiE EiitRic e
JH7E, ¥ TBE E N 1K ArkiH SR =,

TBSEL #{1 TSNEXT #£ TTCAN #i= FICE Yo

TBPTR {{[RT PTB 1 STB JHEf . WIS TBPTR K AKFfH51H—A
AT HAHERY, W) TBF 1 TBE ¥4 H s E B I H A TEM/E.

21.3.3.24CAN_TTCFG TTCAN [il & & (- an
Hohl: 0x4001_88BF
SAE: 0x90

% 21-34 TTCAN Jil &35 745 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
AE (LA FR Al
[7] WTIE JE ST A Y0 ik A+ BB (s
T oS A Y ik A R BT R A
(6] WTIF WHERPEIMTHGAE  TT.WTRIG & S [BREIf H WTIE=1, 1
WTIF B {7
il & B IR P ITRR AR
Bl TR | i g
I ] i & H (i
[4] TTIE AR E TTIE=1, NANRIGENTEEET il & (A TT_TRIG, N TTIF
XA
[3] TTIF I I fis A HR T R
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R E TTIE=1 J BAGER 505 Tl % i i) TT_TRIG, W] TTIF &
fio [ TTIF 5 A 135E. 5 0 L.

TTIF ¥ 38 —k. W TT_TRIG A FED, WAE T — A EEA R
RS E TTIF,

[2:1]

T_PRESC

TTCAN SER 2 B

00 - 1

01- 2

10 - 4

11- 8

TTCAN B3 2 i S_PRES. S_SEG_1 f1 S_SEG_2 5 ¥ [J CAN bit Hs[ii]
f#H T_PRESC J& 3L T #AMIFRA T 1. 2. 4 5 8,

T_PRESC HiE7E TTEN=0 BM& 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 WbRIEAF. (14 REFIDE /&
(28:0] REF 1D 1- REF_ID(28:0) ﬁfﬁz (T{\% ID)
0- REF_ID(10:0) %% (krift ID)
REF_ID 7 TTCAN A=~ F TAR I 27 Ml o 105 T 7 ) Mty (i)
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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 ml. 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 [{J bit {7 & & Y.

Xf CAN_REF_MSG {55 [APR 225 i) 05 CAN W gl 7EI I A% CAN_REF_MSG [ k'S
B o

21.3.3.26 CAN_TRG_CFG TTCAN fil & Til & %5 {7 5%
Hhidk: 0x4001_88C4
HAE: 0x00

%% 21-36 TTCAN fi &% it & 25 7%+ 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 AT T
ek e |
sz | aew | ATRRENE, REMDFEGERERS A 16 1 ade.
TWE+1 5T cycle ¥, W&+ TTCAN Timin. TEW=0 ¥44&4 5
7 145555 1 cycle.
[11] R
R
000- IR
001  wfik
010-  yREHE, E I R
(L08] |\ TIYPE | 001 tesprrinis, S aIEmaEa
100~ fE4E I, SR AL A
ol i
Al 5 1 TT_TRIG 5 %o TTPTR jf TB cfiffyii .
[7:6] AL
TB 4 T EIRET
sop | rmpm | W TTPTR KIHERIRT RGN, 1 TR 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 i & B} %125 47 5%
Hidk: 0x4001_88C6
SAE: 0x00

2 21-37 TTCAN fih & 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 Z TT_TRIG+1,

Xf TT_TRIG H)5 #Eooffil A MR RO B[R 2P 5] CAN I eilale InSRAMA EAL THESIRAS, WA
A frdr TRIG.CFG. TT_TRIG 195 AHMEE o HIkB il A B[R] (TTIF EA7) Bk 345 (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

X TT_WTRIG {5 B Efil & 5 (74 ElR 25 ) CAN B4k, #ERT 6 4~ CAN Hf4h. fEitiAA, &
i TT_WTRIG ZEIEFHIRE A
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21.3.3.29CAN_CIAWDATO CiA603 it [l &R AIG 32 75 A2 175

Hihtk: 0x4001_88D0

EfE: X
2% 21-39 CiA603 [ [RIBLAIG 32 7 5 A B2 17 7% 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 i [l Bi{ 32 {5 A

21.3.3.30CAN_CIAWDAT1 CiA603 H}[AJ# 5 32 25 AME 2 For

Hihk: 0x4001_88D4

EAfE: X
7 21-40 CiA603 BRI E: 32 25 A {H P 77 # 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 HirI# 32 25 AMH

214 —BaRfE

AES 2 CAN (518 FEBHM TS 21T, ZUCE CAN #21il4 LAILAC CAN By
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2141  BEGIIEE

N /b CPU Al mtf 14k, 7T LABCE CAN #fil el B oL g d.  CAN f&RHil& ERod ug
W AR EARIRTT. UL, B BMOE IE R 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 R 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 Bl g 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 U . MRS ALIEE N 1 A TR &, RO R

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 EL 85 T
ACODE(0) A RERMGHE.. 1T uEds 20 A HAl ID {7,

B 21-11 251 7 — M2 g RO e s Bl ARG, 1 Ed: 0 A 1 i ACF_EN_x
B A T, AE_x (675 o B HAE I8 A AR, IR BTy 2 e X T J5 A I8 &
AMASX _x 1 ACODE x & & S 1 EZ#cl (Anid gt 0) IR AR (idigat 1) .

TERG: I AE x=0, YA Ear S MIRTH B R, M, 8 AMASK x HFIHERG (L
=1 ZEXNZ AR A, T AR R

AMASK {1 ACODE [y AKX bRifE sk s gt 4k CAN_ACEIDCMP=1, WHEiiz i i
CAN_ACFIDMASK #t5E . 15 CAN_ACFIDCMP=0 JUJ 4 Fh S R i B2 Ao

FHEA G, CAN FZEHIgMRCE VI raTHE . LHEEN)E, g 0 i AEL0=1 J5H],
AMASK 0 TG AL #%E A 1 3 H CAN_ACFIDCMP=0, fiia H A Jesesimizt i, s 0 2
ME—4 AMASK / ACODE 7& 3L 7 & (AERYRE3Eas, 1 ATE H A pE s #iA LU (ifE.
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21.4.2 JHEEW

PRI B A7 A RB Ho RB HATZEALL FIFO (9470 SR/ RIE, 428 BRI A 2L
THEHZ I E RIF=1,  RSTAT HURHE ORGSR E . B S XA B R T il g2 (E AFWL I, 41
SRIE T RAFIE=1, IUJ RAFIF Ef7. WIRArAZMIXAREH, 1% E I RFIE=1, | RFIF E{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 Z&{UL FIFO () RB /REEIA (6 ISR 6)

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 NERMH RS MRS, FFHINUARMT 20 E RREL AR~ —> RB Il
. 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 I T #B 2 3 ROIF
B WERTAHAF B T —5HE, FHERNHEA AN Z R B#E RREL, NIASAHEME &K,

ISR AT B I , CAN Fs b S Bl B, 452375 1 CPU. 150 S5 CPU [ S M 24 K

T LG P T P B i e b L R B0 S0 . ISR ) RIE 3L CAN gl
CHIEARCHE, T RIF B EA 1o 4 T/ HaUe PGSO, 7T LARE RAIE/RAIF (RB JLT-
Wirlil) = RFIE /RFIF (RB Jijrfib) U4 RIE/RIF (B2UCl) o “RB LI TR ATl AFWL
TR

B RB (AT F

1. HRBUF% {742 A\RB FIFOF U FAO T .

2. BERREL=1LUBMRBIHEME . MAFERE ~—40HE (R FIFOR) o RBUF 24
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 $57~ STB [IEFIRAS . TBUF ZifFant2fix PTB 1 STB [ 5[] LA N @I gnFEin
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 #:R ) PTB A1 STB /REI&] (22 PTB Al 6 /> STB {i{ EUE)

CAN 2.0 M MEAARARAE H 8 1517, CAN FD JHEH 64 M7, M4 IEAIE
DLC & . XF TR (RTR=1) , DLC TR, FAEREMAOSLE KRR O 17, LA
YR TSNEXT LABREE] F—A STB SR, FHf TBUF S35 45T EURATATIF 5 A

f15 TBSEL=0 % PTB, %% TSNEXT=1 ¥ %o 7EXFMEN ~, TSNEXT 2 HEE 2L
HAH .

i PTB AR5 TPE=1 J32){&4. Z{H] STB, ZitE TSONE=1 JFia & i B e &
TSALL=1 LUt&f STB i FrATiH 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 &{
XPF STB, WIS TSONE=1, —Z&HEC e H TSIE=1, ] TSIF Ef.

X§F STB, 415 TSALL=1, frAHEHC e TSIE=1, W TSIF Bz, #f]ifii: STB &i%5¢E
J§JE, WBEE TSIF. QAR EMZSI4HAE TSALL (4R 510 STB 5 AMINFE., WIFHINH 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
MDA, AR ARG, T dlas il LA 70 33 B TPA=1 B TSA=1 Feiflnl & ik %K »
BUE TPA 1 TSA #0 = A—rplfbras:  AIF.  CAN PMSUIREHULAAES 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 2 308 B S AR AR 1B RICPU . X FMB LT, A& ER
ik o

o %gﬁ*ﬁ@ﬁﬁ WEIACKIIEOL T, BT A S, SRR, mTLATE
] °

o WERSTBry & /Db —iyi, MEALE M4 A& FrAami (TSALL=1), WERE ™4 mi5e slezf ¢+
il RNt S

rh AR T RE S — SE i ], BRI CAN (s 3 AU B . IRk, ES3LL
T EE:

o  TPARPTBS%TPE=0.

o  FEMPTBIG, MiEE-FAEPTBH,

o TSABEUSTBAY FA N B A A SR XU T2 6 I TSONEIA /2 TSALLK J5 5 &4 o
TSSTATH# BT BEUMSTBHRYIHER SEGHE R, FOVENEATCIE VIS .

ANGEWLRI IR TPA FlI TSA. QUAR 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&4ur 1)

e TPIF +AIF

e TSIF +AIF

o TPIF+TSIF (4EH /0L, HATEFHIAS RILLERTPIFI A 25 & 4)

o TPIF+TSIF+AIF (iR, AT LN BRI HETPIFAITSIFR A4 2 % 4)

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 5, #E TSNEXT=1 ] LK L aiZzoh DR ERRIC A 2, FRBEEI TN — P =SINHE
fili. TSNEXT fEM#RIF/AH CAN &g HahE Aoy 0.

R G — N H B E A, P T EREERSE 5, ) TSNEXT £R454 1, E2IEHIE SR
7SI 24 TSNEXT=1 i, 5 A TBUF # CAN 4l #82% (| o

LSRRI, CAN FfhI2F 3% TSNEXT )y 0. 1% STB (M & % s Bl R
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 S ERIHE . 75— 0T, APREALRTEE, CAN $5ids 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 A 3 Rl R BEARES

1. Error-Active: =5 pirERG B EE IR B 2h &5 TE S E R i

2. Error-Passive: =5 fifef il Z SR L Hmatshis 2, RIE A WA EEmE] k.

3. RZEKH: fEHIMARZER)E, WAHEAN SEIRCHIRE, 5117 RICANEZE.

AT AR 3 PR RARAS, D CAN W R ARA MR IR TS . AR IR T AR s R
Ban o WE PR IE CAN BUYE Y 8 S ALA R, I HAE T Sk 2] CAN FITE e LA THEUE R BEAGE Y
REE RIS -

WERAHR, SRR 2N BZ T 5 R E RG-S 20T AR N 8, i HAh Y /51
HEE DR S HOT RGN 1o AR BRI 2 TGI8 1o BT X2l CAN RV UF
i CAN i ¢ H B4k

BRI (BE IR AP0 IR ) SEARWIAR. E©RED 6 NS B BIEK
o, OB RO R EGE B . EHUE GG N REE S AR SR B H CAN fZfldr 2 H
B5E e

ISR CAN fZHIEH R g ST Lm—ml, A2 Bzttt A s L, HBZhwiE
TR ECT RO A AR AR H CAN = ilds il 26, W RFRAREIR R, Fkik
EERM, GEAIMIY KRG R MIZ M. RBUF FR GRS AT SR i 2. HAHRIN
FRUMTAT RE5:2 RBUF Ji i o

21.4.7 BUS Off

LRI i F A d CAN_CFG_STAT H1ff) BUSOFF KAE7R. WIS CAN 5 iy A0k fhiR it
#>255, N CAN T i A gt N B LK IRES. R EASS S LHEE, HEIEHAME]
PRI . IR EIE {6E, NI BUSOFF BEA7AY[HII 2 EA7 EIF . W2  CAN 15 qig EAE
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(eI 128 A4~ 11 AMEIERL T (IRE S , W) CAN 15 (ORI E AT RS . 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 S 2tk 25

YT REA S LRSS, TECNT M1 RECNT fU(E H 20 &%, HAERLRMIRSIE 207, H
(HASA AN BT RN LR IR KRS, RECNT A1 TECNT EH/a H, HIR{EN 0.

AR —WIEAESE AL H CAN T G EBE A B AR APIRES, MBZWIPRFF PR . A1RY R
AR PR IR BRI RTINS, WPttt ISR BRI iy SE ML il o 1k
L

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
WRAELL TR 2544 T EIE fHRE, W EIF fhipi B .

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 —Wild SOF J14, S8J5 A et ID (955 1bit.  ID AYZR 1bit Xf L ALC HY{H
70, 1D % 2bit X ALC {E520 1, PUHZEHE.

R ARV RS T BT R, ALC B9 KA N 31, B JRmi-Ay 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 ML KOER . WSREH T

BEIF iy, NI CAN R Zeffist n] LLA H IS 5o BB SRR F IS A 52 AT fF Y KOER {H.
KL, AL il e KT 8 R PR S o SRS ISR 21-41
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R RAR S 8T KOER. AL, Y Rl D &G sl F2 iy, BARFEANE o DAE T =R e 3 T4 1R

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.

IR AT CiA603 IR (TIMEEN=1) LhEEH H KM EOF BfZ9Ef[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 AUA7 i AE RBUF rho MRIRETIRAISEMY, f74k4E RBUF BB AW ERo rl sE2 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 ER 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
FEIR, WiSLE IO .
AU e 4R ) FORM ERROR. jXf1#% CRC EHL4%. ACK g5
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 SUOYT RAE LOM HRIN A2 R4 A AR B 2 A0
ACK ERROR HAEE A B ACK PR N &R Ira s AR EE AR

Transmitter
)8

CRC ERROR Receiver TG i BRI

FORM ERROR | All

THEE, R GEr) BUREPTEAIE R AR, BA7AE ] RER B R R A B
B : WRA RO PP ECESR R, RIBCAIERES, thr Relsosdidh. N, s o) A
R A SR I B T RE A R«

21.4.9 §RIEE
21.4.9.1 PAYILH

AI AT A ShER L. 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 TR UL T, 5 IR AR B0A DO o (BAERRI A IR OL T, &AL RO
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o HNARTPIF=1, WISZEAHR ARG F X I SR HEE =S

o URMPUFHIR, KOER MIEERITAGR SIS WIRBEI=1, WIBEIFZ#CENL, HAb
TR R FH AR 7R LA o

o (EMEKAYTELL T, WIRALIE=1, WJALIFE(V.
AL, X TR, TPIF A FEAREN RMUE & B M eti. HAc&HmHsE-5 BEIF 1 ALIF
.

SRR S TSALL —E (1], FFH STB g T, WMt Tk fetm. Joie
e AR (B,  ACK $5i%) , CAN {Z=Hlas P ATgEE] F—WiFAE STB =it 1k,
I, AERXFMFOUN, FUTHERR TR Al AR R A0 1 20 ite WERPIAS iz — S, EATCTER
RS R K N 223 T o

SR ELAETS — WU, ARG R A e, U CAN I 8RRt S IR, SRR 2ol e i &
it

21.4.9.2 Wizt (LOM)

LOM AT T AT IS e 5L T 4% CAN HZkfUEE ). CAN #4519 LOM 5 CAN FD
FITEHUE Y SR 2RSS DI RE A -

H— NG B SRR, EVEHESR S AR NN PR E, BERAER L.

1E LOM #5ixr, £f1% (KOER. BEIF) keI o

& LOM #5501, CAN EHI85 o I AR QAW RS eat #itrd, wh
ACK) o JEM LT RN :

o FELOMAT, PrUARASHUIIEAL THIRMEIE —HE, St AR RS . s
A7 BT AR

o TELOMH, PR ASHIAZ A B EACK,

o TIKAFATMEER, IRTTEESHARAEE.

o UNH—ATT LW, IS AR REER L b HARL TLOME

i, ASfEm& EAR— ) ACK. IWET, s ASH 51%, rahs (Wadh LOM
T R #RG U EIZACK

o INRAEACKES IR G o shi imbr i BAL, T fS A6 2 ACKEH 1%

L RIEAER LR, R E K LOM 2,

W E A LOM, MITCEH T A&0% .

IREAE (4hER) LBME %) LOM {1 A AR A . AREEH LBME, NHY i JCiE4 T 2.
PEALE NS Zs (2SR LBME #E , AR sisfibs fo i &3 self-ACK (SACK) i, (HA5 piAZ LA
ACK My > H HoA AT s, RS A piiR et #kii. SME >, LOM Al LBME f4L&2“—1
FrERIORREY, T AE AR U AL

21.4.9.3 REGEREER

B A B MIEREIEL, ATLAT LU 28R
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o fRIE M. AR REREIE A, WIAERXZH vl DO R TX A% BTH I -
o INIRAHARNY FUERERICANGLL, W] AU A H ALY Uk 1XACK.
o WERATT RURME LRI CAN G Z 1Y i (EER WA #e At CANZ I N B 2 TR i # L 4F)

MITEACKAL A& AR5, BRA oA Y i 3% A& 1% ACK . BEIF£E i H b B A7 Jf HKOER="“100" (ACK
ERIR) o

o WMIREW A IUSENIEERTT, WAESOFALZ 5 BEIF4 % Hh K 37 BIVE (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 CRIENWE, (T HiE.

£ LBMI 1, CAN Ffilds 5 CAN HAkbTidese, JFH txd fiy L E N RRIE . ot Bdiinde
PR B E i Ao /£ LBMIHR, S5 A2 Al H ACK LA 5 ACK iR

f£ LBME 1, CAN #ZiilgsReF Sk arieEse, ERmrIhekenge bal o (FBICA %, CAN
g T LAl 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 ERAA AT 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] A K 4% M i 2 o

WAL AN TIE SRS, AW 1% E LBMI=1 5 LBME=1. MM 8% Al . CAN ki
AR B AN AR

ANER RS CAN 4k, WIANREIE 8] Bt i B LBMI=0 SR PIHe[nl 4840, [ROAIIN 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 #rift RECNT {HECR S 1%, TECNT (18U IR 5 R AL S 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
BRI . 2281 CAN 2.0B MEE L 1 IXMICH: AR G B B 370

CAN FD RUEEE N 9% , FeifF RS Hl @ E 1Xhh B st iR TR AL B o (EIXR A8 S VD,
WU T H Y

] CAN_CFG_STAT.BUSOFF 5 A\ 1 2 EEEFERIT AL, [FHy s 1 (B PR 2o MRS, ShE
] EIF ANEAfL

21.4.10 SR

CAN_CFG_STATRESET=1 i}, CAN #ZHilg b FHEALIRAS. HAVUE CAN 12 # A I A AR 45
RESET & fio FROMEH AR o R TFHAFREAFE AL, 2 ALEAER

% 21-42 HAFL

Ty Reset it
ACFADR No |
ACODE_x No N5 RESET=1, Ziffasrl 5, RN 0, MEHIE,
AE_x No |
AFWL No |
AIF Yes |
ALC Yes |
ALIE No |
ALIF Yes |
AMASK_x No [ RESET=1, F{Fasrls, WHN 0, NWEHIE,
BEIE No |
BEIF Yes
BUSOFF (No) |5 11# BUSOFF, [F]I & (4SR5
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 [ RESET=1, #F{rasnl’s, WHN 0, MEHE.
S_Seg_1 No 415 RESET=1, Zifegerl’s, Wiy 0, MIEHIE,
S_Seg 2 No 415 RESET=1, Zifegenl5E, Wiy 0, MEHHE,
S_SJW No 415 RESET=1, Ziffgenl5E, Wifh 0, MEHHE,
TACTIVE Yes Fﬁﬁ%ﬁujﬁﬂfﬁﬂz RESET # 11, QniR(EHI IEAEd T, <5 REMYY fHes ™
AEEE TR
TBE Yes
TBF Yes -
TBPTR No -
TBSEL Yes TBUF [#|:E48[A] PTB.
TBUF (Yes) JIi4 STB il EM&RiC A%5. A2 TBSEL TBUF f5[f] 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

ffAlfi% CAN (TTCAN)RF& 1SO 11898-4 Fiife, Mi{UAETIE LAY B % [ . oA —Fhi )

[GIENESITE
. AR I [E) 7 [ ARV G R E DAY — D)
. 25 PRI T 7 ORI RIE 1, T2 k)
. IS TR 7 UL ST LA T, FIRER L S 2
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RIEALE TTCAN REEET L Lo K 21-15 s, — (TR — 1 EARTEIR, B2
WG . S W RIENLE R ARG R FEAUE N IR R T A A R

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

THJE Y SOF Hf[a] 2 Sync_Mark. ZZ1iff) Sync_Mark J2 Ref_Mark. {fi[—1> 16 (@i s T
T THIE85 Ref_Mark fU(E 2 [ AY 28 St 2 JE PRI ] o A D EEAYEINERTE Ref_ Mark AbJFIG—IK
TGN JEIRNT RIVE AN (R B A7 /£ RBUF o,

Fsf i) 7 A9 L TTCAN B EET j e S, HARJEMIUE AL — 25 TH S o THEL LA Ak
ko AN A — IS WREFF T AR R H, WAl LUS T ES . (HFRZUSEE, L
SR TSR R H o

N T AERT RN L A&arior, CAN #fila s (it 7 — R d A ML o G AlA 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 BNl ], A7 AR H T E S A CPU S R — N ) B I G B A& ) o Rl 542 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 WA iy AT I T AL TR SEML B Bh5E k. i CAN_REF_MSG A f7d it 2%
WyiF 1= REF_ID 1 REF_IDE {352 i o K22 2% 2 7, CAN 21l 4t J5 2 H s 5T Ref_Mark,
JHE— T H R ER A 1 o

HEAN, XFIHERMMA, CAN ZHldHedt ¥ —FuEmyLH, HFREE RS EmLkERE
25 TORACHS TR)o AR, R AR il R I T

21.5.1 TTCAN X T} TBUF
21.5.1.1 TTTBM=1

fE TTCAN BN (TTTBM=1) , STB ¥ FH{EIHEMEEH . & MHERTT LAl TBPTR Sk, &
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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 "] LA TBPTR=0 >k Fhto TTCAN #i3(F, PTB A RkEN:, SEMHA STB iHEH
YEFIMHIE . PTB A1 STB JH iRy s A AR T TSIF ARidskiG 7R o

TTCAN T TBUF 35047 FIFO sifiLfe AT 0. ARk ke —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 &k Hae (s A sl 4 J55l1. TPE. TSONE. TSALL. TPSS #1 TPA [ &4 0, 7£ TTCAN #i=
21.5.1.2 TTTBM=0

fEhHEECT, PTB 1 STB 5 TTEN=0 {747/, PTB AL 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 R URITHI{L, CAN FIZHATRER 1% 8 1

BRI HENL. FENEA B 2% ID (ID [R5 3 6) o BRI R EHUA]RERZ6R
R (Nl NE i B R (NE g S NN R e 2 S IR NN IR SN SV S mR 2 e

IERBEE T TTEN=1, W 16 (ER A HISATo QSRR I £ H b AL ACE IS 2% It e [R] 4
IR KA HZ 250, W CAN 555K 1%H SE 1 Sync_Mark &2 | %] Ref_Mark, #44F AN [FIE 0 o
SR T, CAN_RTIERIF &AL, Z%Wk L4 )5 CAN_RTIETPIF 5 CAN_RTIETSIF &
fro FEMUTHEN TP ERCE A Ao

ik AT LU O K U TRk AR, AT LA SRAG N2 AU B P ATE R RV i
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

BOEHEH, B MHEMLTTHT —2HE, HUREUA 2451 TBUF JHERAT A, —4
THERR AT LA R R B2

IS0 11989-4 FREYR L BR A EAI T 2 LR L A -

21.5.3 TTCAN iff

CAN #5725+ 1S0 11898-4 Level 1, iXfudF—~LA CAN bit i [a] A FEAH A FAAIB I THY 16 i
SENT#E (CAN bit 5 ja) iy S_.PRESC. S_SEG_1. S_SEG_2 ¥ ¥) . CAN bit I [a] 445 %% H T_PRESC
Ao W TTEN=1, NITHHERIT RS T4,

FEIHIE A SOF &, Mt as{E N Sync_Mark. d15ZIHIE 22T, MK IZ(HE H1 %] 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

1S0 11898-4 A fLffi CAN FD SR (A1, CAN Pl & ik MR IR R s T e & o 3
I 5 AN B2 [ 2 SRR AT 1 S M

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 7 th L. Rk, Miii SOF 1 & A% 4 i
S TT_TRIG+1,

21.54 TTCAN filik R

fil %M iy TTYPE S€ o TTPTRZ— 18I TB {HEM AR, TT_TRIG 3L T flA 1A o
fish 2 RS BIAE I AESR B e K OB 2R [H] OXFFFF 2 BiSERL, FRUAX R ARG R M 19 B KA
B TLRIA, HABTSOCT, WA TTIE=1, Frfilik#ies < TTIF Ei.

U2k TTTBM=1, WICSZRFIRIfA . AR (8 At i A #i-3:25 TEIF A7

XF TT_TRIG BT E AR, EXRIRLRTR CiREE 1 TTIE, W) TTIF &) sk §hiR
(TEIF Ef7) AT, Xf TT_CFG. TT_TRIG {YSV PR BUE (ZEIEFREA) o MR TTEN=0, &
BUERFER -

21.5.4.1 ~7HMA

S RIE% TTPTR f5E M, TTIF AEAZ. 7] TT_TRIG 5 AAEEEIZ Rl % o

1E TTCAN #istF, /REE(#if] TPE. TSONE. TSALL. ~7Elfit% HAELH—Wi. 158 — ALk
NELARSERZ B, EHURSA RS —RSLHI A .

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 AR fe, AT HAERAE .
s [R]fid 2 T AR R i o M SR r A BRAE I TR 2 A B EHE,, IR A InSZIH B AR E)
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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 fIL T SEPRPEEAIS ], N TEIF B,

405k TTTBM=1, W [alfid %2 ME—nl A9 Al S8

21.5.4.3 BULKIEME
PR T R, Hrhfa 2 DL AR AN S . prideif 2 i TTPTR & Lo
FEMAEET, Joie TSSS RORZSIT, #8& HEhfE A . A5 Fdei TSSS HZMEHIREFA

%

BRI T AR ISR 1. 150118984 i 3L T4 16 MM SRR R% (HAERTT 1. 5
fra TEW(3:0)+1 30T AR BT, WL — ML, ARk . R0
B 14K LU RIS % WP r 1 G TB I L - 2%, USRI 7 AIE=1,
U AIF B, TB MBI PROOAIR RSB, FULAE R kR4, R A ol
MY DEGE.

AR TT_TRIG (G T SEPnfERITIR], W TEIF EAZ, HASITIEMERIE.

21.5.44 KiFITIaMK
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 SEBRIGERIS (], W] TEIF Efr, H APPSR,

21545 KikfEibink
KEEIE AL & RO HRRA R, T8 L AR IR & A ou e o

AL HAE IE, Wz ik, R AIE=1, W] AIF A7, JFHb s e mgsic 2. TB I
BEFEPRWE A SRS, R R R ket AR R AR, I AR ICRHE SRR IE oy B3R
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 M) , WAPITLM#ERAE, 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— B AZH W E L LIRS [|], AT RE™ A i Ml A o 225 ota] LAAE i 30
PEPEPR R AR 2 R BN PR Pl B A T AL, 5 LA 17 b e R e fd K o

WTIE RYERINEN 1, watch trigger ERIME N OxFEEE, S A BT , FUBIS B[R] o8 SR (B
TR AT MM Ak, WTIE F5 283550 0.

45 TT_WTRIG T BFT HAR T SEPRfERAIS ], W) TEIF Ef7. UniR TTTBM=1, ton] LAGE AT
LAY 2

21.6 CiA 603 K E]E;

21.6.1 HHAEER

CAN in Automation (CiA) FEALIE 603 iz XL T %> 16 (LIGITIFIAL, CAN sl g sk
i, FFELATLAS TTCAN i, A LAHLA 8 .

CiA 603 (AL AT — MUNDEFTHVER 38, EHBRPEER FIET 4TI A2 CAN bit Y
i) (TTCAN {8/l CAN bit ) o HEEEFST 1ns (64 BiERi#) . CAN BrhlZALH 1 64 (LArisfT
P

SRR, ARG, RIS RL. 0 BN AE RTS 5 TTS o,

M1 SOF TR A a MBI ALY EOF RrAb 8N . T LLBIACE TIMEPOS Joikft
VR B, ACK SEFIRA-L R R CAN/CAN FD ) EOF. XFEAiOR:, Wi EOF (s
BB RN R B A (AR, 4 BOF (U5 — (Ui R I%5Ek

FEVF2 SRRV (R O T AP R AR T BRI S R I DA, 40U BOF A8/
B AR

CiA 603 SF5 AUTOSAR HURS W AITTFI 4. X~ AUTOSAR, CAN Jol&sfify— 115 L i
L A BLA R 5 (SYNC T - SYNC S AT s LR A T A HLEAL
SYNC {1 L0t 4 5 SRR (4 SYNC S TFLL2 0 24 H P L S (PUP o
1. DL CAN SR8 S FF RV ACTTS) A — PV, (LS RE AT B CRTS) 8 P S0
o FTLMEF TBUF J1EUPA 10 TTSEN R e 2 FS A o i A e T

A 7L TIMEEN W] LS FH ERZE IR (I8 AnsRAE RS )@k, 0 TTS A1 RTS Joako

21.6.2 CiA603 B jE| B AR

CiA 603 I [FRLAY I 80 64bit £, 7 CAN I ABSCIL. HHINSEMEITIG, 7FIf Lt
Ho T LUBICHE S I B AT LU CAN_CIAWDATO/1 JEFTS A, i1 T R
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Wk 64 (13E, PULHEIATFI 32 (IS, MRS, SR 64 (N NRUR HHE)
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

Py
2172 &Y
L Nominal Bit Time =}
synchronization
segment
£ propagation
w B segment
5 _§ phase_segl phase_seg2
SS9
g &
/A =z
S
1TQ 0
(time quantum) sample point

4

g t1 > segment 2 4>{

& 21-16 CAN [/ TG

Definitions
from
CAN-CTRL

CAN {irBHE] BT fiJUA LR, W 21-16 o, A5 /MBS MR TEIE nog 4k B
IR T TQ RYRESE N

Nprescaler
TQ = 222

f clock

Ny M1 Nprescater FEAL IR E RIS IARAULHC BT, o) ]S REFET BTjgeq = 1/BR, HH' BR /2

CAN 2R3

n n
. __ '‘prescaler '"'TQ __
BTideal ~ BTreal - - tSeq_l + tSeg_Z

f clock
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7 21-43 B} 7 CAN/CAN FD #LVEE LY F MICETE -

#* 21-43 CAN M7 B (B/NCEER)

B4 iz
SYNC_SEG FIE =1TQ
Bk B
[1.8]TQ  CAN20 {83  CANFD A
[1.48] TQ  CAN2.0 {83  CANFD Jiff
PROPSEG 1 11 48]TQ  CANFD Wik
[0.8]TQ  CANFD %k
iEEDATIL I
[1.8]TQ  CAN20 {83E%  CANFD A
[1.16]TQ  CAN2.0 {83  CANFD Jiff
PHASESEGL ) 16]TQ  CANFD skl
[1.8]TQ  CANFD %k
N ZZ B 2
[2.8]TQ  CAN20 {8#iE=  CANFD A/
[2.16] TQ  CAN 2.0 Jyi= CANFD A3
PHASESEGZ | 1) 16]TQ  CANFD Wiskieir
[2.8]TQ  CANFD %k
[ 25 Bk A i i
[1.4]TQ  CAN2.0 {83  CANFD A/
W [1.16] TQ  CAN 2.0 Jsi= CANFD A3
[1.16] TQ  CANFD i3k ki
[1.8]TQ  CANFD Ak
IPT = FUALHRI A = [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 SS R % 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 %A1 CAN FD 18l Ji%, mi2ifias S_Seg 1. S_Seg 2. S_SJW #1 S_PRESC
JESUBAREE . 4T CANFD (BRif) Baife®, Haifrdr FSeg 1. F.Seg 2. F.SJW fI 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

PRI 2 PR R %, HFAE CRC E AT AR

_ f clock

Nprescaler

BEESR] BT rears  SKAE RUMIIRI D BRL 95 B2 SJW #ELA tq_clk Ay Efr

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

EAE Rl O 0E LB 1 BE 2 HYRJERHE B R AR P PR 5, W2k CANFD 75 206 ik

PR, AT AT P A B B E S

— LB
o BRUMILLE208 Ko B2 RHE s BT i R A o

[F] 2 B B BEANRE R T B 20 MERSJWR/IN, U CANTIY i

AIREX BT ICIEE RS, WERSIW

KK, WCANTS AT RE I TARGEHEHT A 2P o SIW N2 B —H U P B ATERIBUE -

TEREE CAN S ZLH T A7 CANTY R B RUH] BRI ALLF I

ISR DAS SRS

R LAE 5/ NP ERCE e bR i) CAN A . (BRF 2558 :

MR KT 1, A HEMn fF 25 O E AR,

) T tsegi>tsego+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 BZAiR 2 can_clk iR

21.7.3 ~HIECE

B

LAR7RBiIE CAN 2.0 T8l iR e B R 7R il CAN 42 4

l(’ ©2020 MEBUHERSALINATAT MU SR LV
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Rtt, S_Seg 1 1 FSeg 1 ZE/MWIKEN 1o (HZXFIINFFZE

WIXE. — ki, XIF CAN 2.0 fl CAN FD {453, CAN
IR BUMRERBCE 1, PR R —
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1. {%ERESET=1,

2. KB S Seg 1 fll S_Seg 2:

FEARBGIF, K frus= IMbaud _ERYEHRHE, RKGM#N 16MHz .
4% nro T Nprescater FIELLAE BTrea RIT REFZT BT1deal

TEABIF,  Nprescater =2, nrg=8: MIfif§i15

BTidear= BTreal = 8TQ0

BTreal = tseg 1+ tseg 2
tSeg_] = STQ, tSeg_Z = 5TQ7 T&%ﬂf?ﬁ S—Seg—1=3 ﬂ] S—Seg—2=2°

3. WERMGHIES (&) .
4. HETLARS_SIW:
tseg 2=>tsyw T LLIESE tsjw = 2,

5. BT 745 S_PRESC: n prescaler = PRESC + 1H[] S_PRESC=1,

6. W HERESET=0,

P25 @ A ST o AR a1 1% & RESET=1, & WTCiEX N7+ ACODE #1
AMASK ZF/Ee 3 TE Ao ZEA0 B G T B8 & RESET=0, SX)GisHlensi sy 8 Mhathfir (ighR) it
B JE PR HE A

7. RSRCE T AR B AT AR S

21.7.4  PERTHBRIRFER

fr CAN pzfrr, S EAPPRPR DI CAN FD il , RAFRRYFUIC EREZ, JFHrH
T RUR A AR ZUR T RESEI

CAN jifE BRS AZHYRAE RN CRC EFAFHRAE R R UHIBCR R . el 21-18 fiR, SRR
AL B BRS A7 A2 A TR AT M 8l K P 1Y 14~ TQ FIRELLPRER YL TQ i
RAIFZ o W FREHE DRI 5 T WL B, WRAE LA G 8 P RES SRR A SRR A 2

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 B34 % U1 S_PRESC+#F_PRESC
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21.7.5 CAN FD 5 S L&

KA RO B T RRR R U AR E S (AL, —BUirfy CAN FD 95 54E CAN 28]
SEeME I P28 5T SRR R A [ ) 224 CAN AHLE, CAN FD BORORAERfL
TR HAimid, B 1M 2 HENITATRBCE RIS . teAh, S A
JER)—/~ TQ LAMERTA T 1H 2

SURS A R LA R O B AR R iR (CAN $5siil g i i) B2 D LIGRAF I iR s T/
A RESEBLHESR o

21.7.6 TDCH]RDC

Xt CANFD 5 5, A LAESJ5 A & BB 4 M2 (TDC) , [ H Zh flRE Rl AR SRR #12(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 KOHLIER

[ 21-19 51T — AR RIER LK BT EZEH, BoR T4 txd BUHER, ML A
F1B JT4fo 1bit I A tseg.1 =5 TQ HIZRIERL (SP) ZHITHIIFEIH tsegez=3 TQ HIRATRLZJ5 HIII[A]
Mo AEABIF, RETREERAT 2 bit IfEl. Kit, (8HIGRIERL SP ARERET IEFRHYRAT
CAN FD #yiE ST —MHmAH B RAE £ (SSP)o 415 TDCEN=1 j5H] TDC, CAN #4285 H 3
EREIEIR o SSP AL B 2 & EFEIR N _E SSPOFF & L AfmAs . SSPOFF LA TQ SMHfr, #UE
tseg 1 25T SSPOFF. F_SEG_1 %2 M. 1 BRI 2811 tseg 10 £E/F 21-19 Ff F_SEG_1=3, i%4% SSPOFF=5

wnEAd ] TDC, 1SO11898-1:2015 RV {# A F_PRESC=0 5 1., fRHEIX—EsR, CAN i 4
REAS H hfiE 3bit DAY B TRIEE R R 3R A IR IEIR o

PR R B TRAEIR R T 1 A FERe I [EJ A 10 CAN FD £ FDF =1 A5 r0 {72 [A] Y
NREIE S T AOMNRECE RIS (LR OIS R) CAN I CAN FD f Al i 3 SO L TQ
AACHET o (BN TR B IR R AP SR, R R A TQ R KATRER 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, F%0 RDC. SR FDF =1, JCig2 55l TDC, RDC #BoAE R
] 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
B ATREEA TN, (HARE.

A ] TDC BT CAN W45 SEhn i ol , AT LIRS 25 H 88 TDC.

% 21-45 CAN 3 2417455

%5 i
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

A HLSEGL + SEG2 BN E, WARPRMIER.

%5 ANMSEG1>SEG2, SEG1 HE AT SEG2

SEG2 >= SJW

example:

Fclock =192000000; PRESC=23; CAN_BAUD=500000;
SEG=192000000/((23+1)*500000)-3=13
SEG1+SEG2=12+1=11+2=...-=8+5

K 21-46 2PN N AT A LS

Bit Rat

[l:b'tz;e]! AN_SBAUD.PRESC[7:0] | CAN_SBAUD.SJW[6:0] | CAN_SBAUD.SEG2[6:0] | CAN_SBAUD.SEG1[6:0]
it/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 (fifrk) 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] | Seg2 [TQ] | SJW [TQ] TDC[clK]
025 (ff#) 80 - 2 80 64 16 16 -
0.5 (fi#k) 80 - 1 80 64 16 16 -
0.5 80 | (ZEHD) 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;:é‘i“e 5[2%11 si;%]z [ST"é‘; 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 iH4ds WWDG_CR.T[6:0], Yit&ssmm i TIONEE)E, &M
ot i E AL, WARE 1T EEs WWDG_CR.T[6:0] i A T4 2 7 [ {H 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[6]
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 T [ 2 AN = A A (5 T 1 s (e e

A AHRE i (Barly Wakeup Interrupt: EWT), % EWI ({865 FL7 | IAlne, P bacs
0x40 7= 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

WS TR TICIEAS 2 A R, AR [ TR 2 R0 0x3F LU, 2B T 1A

AN

5.

A VR ] T 20 A

Hr Timeoutwwne N7 [ 1S 8RB [A],

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 s S R A A BB T4, AN 0x40 $1402% 0x3F 7

32768x2WOGTE A EL I ERE ], RSP T I | T
% 22-1 VRTINS RS A)

WDGTB Prescaler(2WDGTB) o 5 R A (] T R A ]
0 1 0.17ms 10.92ms
1 2 0.34ms 21.84ms
2 4 0.68ms 43.69ms
3 8 1.36ms 87.38ms

FEPEECT, 2 CPU BEia T, A 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

LR A IS I HLS WWDG_CR LARBEAR | 1EH5cs , DLl MCU S0 , /M lgr
T LA T[6:0]<F 1 %5 4 B WIG0IBFEFT, #IER 12 4b5 WWDG_CR 2724 (3
o TIGMEIS ASEHIA 1, [HIH WWDG_CRT[6:01] LA AU KCHisii it OxFF~0xC.
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222 R

22.2.1  HHEED

WWDG EHbiik4 0x4001B400

K 22-2 WA 515E

ZFR T % Hhdik e
WWDG_CR 0x00 G [ i 2 e
WWDG_CFG 0x04 AT I B A
WWDG_IF 0x08 (IR E b el N P aA

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 10 9 8 7 6 5 4 3 2 1 0
§ =
RW RW
0 0x7F
(ALY (R Wi
[31:8] AAdH
WA MR, 10 fH5E; 0: Z5H. EREGAZEN. B45 177
REE 1M, s ElinlE 815 ; Ak I
7] WDG_EN gﬁbﬁl%@, S 0 HIFEA[15:8]5 A 0x3C B, FIAEHE!]
HHEET AR AEE AL, BI04
W ET TG, (AT IR A i T o4, 4
[6:0] T THEUE/NT 0x40(T[6]4 O)I = fr. MRS A T[6]2 0 3Rl
AR, T[6IEE AR EHIE 1, P HEEE A T[5:0].

22.2.3 WWDG_CFG & O&E IHIrE 57

Motk : 0x4001_B404
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SAi{H: 0x007F

% 22-4 WWDG_CFG [ IHBLE 1748

15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
= |z >
2
RW RS RW
0 0 0x7F
(A= RLAAFR i B
[31:10] AAFH]
[CINESIREGERELNTEAR Y Ve
2’h0: RGFRT4/32768/1
[9:8] WDGTB 2’h1: RS ERT4/32768/2
2'h2: ARG F40/32768/4
2'h3: ARG 4h/32768/8
EETHRIETAIEE, 10 fFRE; 0: 8. bEHERAZEN. TS 1A
[7] EWI REF, BEE 0 TR, My —HE B 1 HAEE R AN S ek
HAEAER. A IATHECE 0x40 =42 a7
6:0 W T AT TR, 2 T>W Nt~ G A6, 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, STHEERTHECE 0x40 I EWIF B2
(0] EWIF 1, 51E%E, 50 TR HIEE AR, EWIF AL A] LAE
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

MSZAET I 32kHz AIE RC(LRC)IF FgEAT TAE, 8RS WAk Sy 18 0~ 7wl PRIEIE R
TAFe MT LRC I RPRS EEAUN RS i B, S5 1140 m] TR B I I AU A Ik SRS i 1) 2
%%O

M7 T RN TR E S 21bit 3@ I8 MR T IR LARCE 4 RGP AR (B oC 4]
BRI ) MR, AR AL TR LU ARl L ALE T e 2 MCU AR EEARIRARGSHY , 42
ff PLL/HRC fEN I ARG # G, 1T LRC 22— BEAFAERT, FTLSZ A [ a] AGRSEIE S TAF; H 2
FERGEVEN Standby FACKHR ) AL E A B HERAS, LRC A1 IWDG {32 1B TAEARY

W H A I E e T RRAE N TR AT TRRE, (BRT 0x8, RIS A& T 1 Egr e 45 M
[WDG_RTH JFRA AL, 4 H50E) IWDG WTH I 5 M5 3 IS8 IWDG e
PRBRER W, 72 HE A RIKET S IWDG il #rE &, IWDG M\ IWDG_RTH JHIGIE s T4, (EZ MRS
HERAI ORI [R5 8% TWDG M. ISRARE IWDG R EEIRIRE T, 24 IWDG A4 A
it AT DR R MR BRI i, (B[R 42 i MCU firf ar (7 delic B o

MSFE T I E AL A B N A

Timeoutiwpe=tLrex (IWDG_RTH-7)

M7 T Ve fR] A=A

WakeuplWD(FtLRcX(IWDG_RTH-IWDG_WTH)

FHrb Timeoutiwoe N7 [ I I A2 (2T [R], Wakeuprwoe 457 [ AR [A], ture A LRC

eIl , 1/32kHz=31.25uS, IWDG_RTH A7 [ I 8IS &A1 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 WA 5 s ] 25 [

BT IWDG [ 1% TAET LRC B 8isk, Tiakebis T KRG LR e, 8% 0 PLL B0, 4%k
PFid3 5 N\ IWDG_RTH 55 A\ IWDG_CLR HEATMI T, 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
¢ HUA IWDG_CNT HY B B S HEI A2 20
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(B2 PN fLAvE S DS

IWDG_CFG
(B2 E:WDG_EN/DWK_EN)

WDG_EN(

N

LTt iE

IWDG_WTH N ILACEE AR = REMBRES
T * Mamw N

DWK_EN

\ (IWDG)
IREHSHR IWDG_CLR R
(Good Key) EimAE e [HEEERR) A
| PPEDEEEE | sy
; HATHR
R SAUR IWDG_RTH EHAGE
(Good Key) ——P (@ saEnm [ '

8% (Timeout)

i3]

EBREMNRES
(Chip Reset)

(MRBEfERE)

[ 23-1IWDG T {EJEFRA =S5

23.2 HER

23.2.1  HhE4ED
IWDG btk 0x4001B8CO

7 23-1 MG T I3 (-

HHR e Al
IWDG_PSW 0x00 WS VR R A A7 de
IWDG_CFG 0x04 M E T IR E P A
IWDG_CLR 0x08 PSR VA T
IWDG_WTH 0x0C M7 A T IR e W] PR P A
IWDG_RTH 0x10 ST T T BB A PR (T 2
IWDG_CNT 0x14 ST E T ITHEES STt AU AT dr

23.2.2 IWDG_PSW i/ & B Eaes

Hihk: 0x4001_B8CO

S 0x0

% 23-2 IWDG_PSW iy 75 | 1A A8 7 1748

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

frE (LR Ui

[31:16] A

[15:0] PSW 5\ 0xA6B4, 7 fEXT IWDG_CLR/ IWDG_RTH <5175 #4E, X
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IWDG_CLR & IWDG_RTH [5G B2 i 5 =S, INIERO A 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 | VREIRIRGER MuiR(RE, 0: 25, 1: ffifE

[3:1] AAd

LT IRGERE, 03 #F, 1 (6AE. BOAMERE, 5 1 B, 5 0 W
[0] | WDGEN | [[15:8]% A 0x3C W%, YT TMHAHNL, TP LS, (8
OYPTHHEO R A I 5

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 & [ G & 2747
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+4gs A TH, Hix bit GAJGHINES, A 0T
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Ea

IWDG_CLR [1)5 A H4: [0 IWDG_PSW 5 A\ 2544,

23.2.5 IWDG_WTH M| M e vl IR Aas

Hbofik: 0x4001_B8CC

S {H: 0x001FF000

2 23-5 IWDG_WTH Sy 7 R8T frl IR 3 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
0xF
| TR ]
[31:21] AAd

[20:12] | WTH

Fl VAE R IBRME, T 149{5 A 32kHz LRC iR AL IWDG_RTH JFifit
H, BIRITECE IWDG_WTH 5= M= 5,

[11:0]

fE A0

IWDG_WTH ()5 N\ JCE|f] IWDG_PSW E A\ A,

23.2.6 IWDG_RTH i~ & i8R E4 IR EF A

Hihk: 0x4001_B8DO

S A{H: 0x001FF000

7 23-6 IWDG_RTH M7 F [ A B A7 [ TBR A 7%

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, WEERHE. AIMM4H 32kHz LRC BF#
IWDG_RTH JHATHEL, THECE 0x7 P S AL [AZ A frar 5 A 0x0, SHfifift:
[20:12] | RTH | #2054 0x1000. 4G[H IWDG_PSW E A\ IEHi#hd A e s IWDG_RTH %F
fés. M5 IWDG_RTH FIFEEARER IAHEEIEN, BTSN
IWDG_RTH 41141

[11:0] fE R0
P71k IWDG_RTH #5 Ak 0, M35 AE 4 0 B, B2 sl 5 o 0x1000, HaifFas
I 12 {7184 0, IWDG_RTH ['5 A\ 5410 IWDG_PSW B A4,

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
(8| AR ]
[31:21] ARfE

[20:0] CNT | Al S ari2dE, HEME<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
LHERARKAR, fERMENIMOERZ AR RRARITE

24.2 SMEES B

FR I MBS Y R S SIS SR A Z AR ] A TARAE B @ B SR b

Hrp12C {f A SYS_CLK_DIVO /EJ4 934 2241, UARTO/1 252 SYS_CLK_DIV2 VRSN A A 5L, 1E I
6.3.3 f11 6.3.6. UART {354 7E UART ALER A AT — RN 20 A0t o

24.3 {RIIFERER
% 24-1 {RIDFEA AL
(5 PG FR PLL/HSI/HSE LSI WAZAILHL
R PLL/HSI/HSE
PRHR Debug #/f On, CPU K4
Sleep WEI/WEE ANERE A Off, NVIC/4}
IWDG & ff A On
IWDG ‘o M i On
10 Mg
VR IR SLEEPDEEP + Dzb%i?ﬁ "
7S
Deep Sleep WFI/WFE ShiEsE on
IWDG & {vr PLL/HSI/HSE
off, CPU/%} BRINFEE T
IWDG SERfMepE | e Off SAEH. 5
. PWR_CFG.PG “
LA ) - "1 10 %1
SLEEPDEEP + | , .. . \
Standby WEL/WEE AN =K DA IWDG 2 A K
/ IWDG & fir 343 HhL B 34
5]
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24.4 Sleep Mode KBRS

PRIAST, CPU BFE G i, (H NVIC BEER(54RE: T AR, A Ay SMERCER LN 10 TEH T A,
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, BEAPRHEHTSC PR 5 25 I REER A 5, % AI#51L ADC/OPA/CMP/DAC &5
PR

2441 FEEGHEA

PRI AT LIS S0 T WFI/WEFE $54 HEA o MR¥J5 CPU A% SLEEPONEXIT {7 fYIRE K I, TRHR
PRI EAAT PIRAN A T2

Sleep-now: f15 SLEEPONEXIT 4 0, 0| CPU 7E$h4T WFI/WFE 54 57 Bl AR A =t
Sleep-on-exit: #1514 B SLEEPONEXIT °4 1, CPU fEACHESEF A T g ik AARIR A
24.4.2 RSB

URSRAE ] WFTBEASRIR, NIAEE I el e CPU,

WR{EH WFE BEAPKHR, TSNS IrREE 10 Mume vk ] VRO MR . (8 AN IR
AVEN MRS, MR CPU 22 h (s 5, {3 NVIC rrif AERExS by, HG 2 E
SEVONPEND 4 1. Mg jm At rfibn s LA K NVIC Fhlkr pending (o7 BT 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)

IRAEE AL — 10 EE A | ——
iR IWDG ZER
e ) wEwETRs . wmans 1> e

I
HEFHRIRAT #:32KHZLS| N
(LRC) — w0
SRR AR
ik I
Efl SiSHE

1A (Entry Logic)

CPU Mfig

WEREFFR PITIRIRIES
SLEEPDEEP =1 (WFI 3 WFE)

2R (idle)

A\ 4

EURME — IWDGEI T
Ficli)

&l 24-1 % [ T IR EORETILEIR BRI A S IR iR
24.5 Deep Sleep Mode YEFF/RIRAER,

VI PRGBS G T4 RSN 6, (4% PLL/HSI/HSE . 32kHz RC I LSI {3 1E % T4F o 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 SRA SRR B s I P e OB AEREA T R, B0 flash RUSEERE A, IR EEIRARZHE
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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
ANERE L IWDG A ] Z A 4ti i, T ARARBR IR R IR S -
Debug A ERT DIEES Fr VR BEORBRAS s 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 ZHIARZ

FEHUSECAT LS DA R B (iR AF MR RO LA |, b K By
WAL o (H LST B TOREETHEAIER PMU. B A7 IR RMUL M7 [ 1R IWDG {3 153 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 T s A, 10 Mefi(E -5 M\ PAD B HEE AC PRI 2 46
24.6.1 MERBEA

% PWR_CFG.PG y 1, & CPU [4#% System Control Register SLEEPDEEP y 1, jiidfif7
WEI/WFE {5 i AAFALEL

AR HECE  PWR.CFG.PG 7 1, [fif SLEEPDEEP 4 0, NIAfT WFI/WFE $5% J5 85 At AARHR
IR TAZFE P

24.6.2 AEsEH
10 M ey, IWDG g B M {55 m oo i AR FEEAARHIR H e il
HNERE B IWDG & AL AT & 48, HoRT AR BRI B ORI IR 2 o
R I Debug BRETCIHAS S A MU et
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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

(128BE# M) — MEEHE T PTT————
fHx1 TP PMURMU/ L3 (ES;SA&;@(E%ﬁ O%%)M
LAHES - TR ERE
o [ MREH .l TEEE | BRAMYCE £ T30)
LSIEHE R

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 HE 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
SAHE: 0x0002

2% 24-3 AON_PWR_CFG Ih#EE T B 25 (1 as

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
g 8|7 s | = I IR - N - -
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] AAd
[14] STANDBY LGRS, MR kBT
[13] DEEPSLEEP | JRJEIRIRICH:, mank Al
[12] SLEEP PRHRIES, w4
[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 Wit s, mon IR, 10 Meig, {145 Deep Sleep L1 )% Standby
) H P e
[7:6] A
[5] CPOR_RST B REILICS, EERNE R B A R
[4] WWDG_RST | WA AR, monk it
[3] IWDG_RST MSEAETIME N EAILS, mRnRET
[2] KEY_RST_RCD | B A0, mankEnt
[1] AAE
[0] LPOR_RST RCD | LPOR &7 & Ait%, mFnikdtit

[n] EVT_RCD ZifFa 5 A 0xCA40, JEBRaE 0. BT EVI_RCD LAEF LSI B4, Hixk
P NG 3 58 B B e 22— & BT T

24.7.5 AON_IO_WAKE_POL 10 MaliiAR 20

Hbfik: 0x4001_B888
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SA{E: 0x0

2 24-5 AON_IO_WAKE_POL [0 M AR P il & 27 f70e

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 HFH FHE
0: {KFEF, WrfiR 10 JF/E B
24.7.6 AON_IO_WAKE _EN 10 Mg asfras
Huhl: 0x4001_B88C
EAME: 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= (LT Tt
[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 % {5
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25 JRA P S

7 25-1 SR RAS g 5

] WA il
2026.07.07 | 1.97 | UART #1 DMA Kb 7R hIHHIE 15 B

2026.07.06 1.96 FAMC MRS InZe A [

2026.07.01 1.95 | IWDG. PMU. CAN KibZRinzat &

2026.06.05 1.94 171 FLASH 2 23 [A) skt o3 il 2

2026.06.02 1.93 &7 OPA HEIX]

2026.06.01 1.92 ISR ) Rk

2026.05.20 1.91 CRC FHs 152 5 15 B

2026.03.13 1.90 1&7] FLASH Zmf2 25 Bl Mtk B 2R . ZRAL a5 Ik eh TAERT &

2026.03.03 | 1.89 | {&iT SYS. SPI. ADC. UTIMER. MCPWM. UART. IWDG fiths%25 1748
F/ N

2026.02.28 | 1.88 | f£iT SYS. SPI. ADC. UTIMER. MCPWM. UART. IWDG. PMU i}
T A a A A E

2026.02.26 1.87 | BT HH A A A a b i SO R B

2026.02.10 1.86 | CAN BithtsEiil]: x=0,1,+++++,18,19

2026.02.02 1.85 PWM At b 7oA i 15 B

2026.01.30 1.84 BT S AHAE &

2026.01.28 1.83 12C #letbge i 2 1 B

2026.01.22 1.82 | ADC. DMA. SPI. UART b7 iR &35 b

2026.01.19 1.81 117 AON_EVT_RCD ZHAic k27 f7a1) BIT1 il

2026.01.16 1.80 ADC HFEHCH 2.3V

2026.01.13 1.79 | ENEEUR SN (TH+1) /clk freq

2026.01.07 1.78 | ¥t MCPWM_FAIL3 {25 8 F1 9 F 5 h &4 FR A

2026.01.07 1.77 56K DMA JER{HREZ AT an 7 4%

2025.12.23 1.76 171 5> 2% 128KB Flash fiffiik

2025.12.22 1.75 ADC2_PCHNx g 1111 & AVDD

2025.12.17 1.74 | #M5¢ QEP1 [Ff7da sl REE

2025.12.09 1.73 | TIMER BUREsinitiig: Hrdsidds 0/1/2/3 1) A/B/Z WiA5r 51K H
Timer0/1/2/3 {838 0/1/Z,

2025.11.27 1.72 MCPWMO_SDCFG #ile, TR1_UP_INTV 454 BHMC A 24 t0 1 t1 =
%5 A= YK A S TRO_UP_INTV+1 [,

2025.11.24 1.71 CAN_CFG_STAT & ¢ ¥ hn ¢ BH : IF 4% {f B B 7% 38 2% | %t
CANx_CFG_STAT.BUSOFF & 1.

2025.11.21 1.70 CAN FEERys i B W AE CAN RIIAMLAN ID 897 1S 2 Ja P RE

2025.11.20 1.69 | CAN_CFG_STAT Hbishnisi il : 4% CAN_CFG_STAT 25772 A REfiizh
W BREAR AL

2025.10.17 1.68 | AL RMEAFHIARUC N — DTS

2025.10.11 1.67 Il NVR 776k Hbtik
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2025.09.26 1.66 11.2.3.1-11.2.3.4 HITiEEIF

2025.09.04 1.65 1&7] CRAM bl 73 [A] 150 I

2025.08.25 1.64 | MCPWM RIS ELE 0/1 [Y551E

2025.8.07 1.63 | ALK GE MR ST ROM [1HiA

2025.8.06 1.62 &7 STB Wil FeZef7f# 4 i; TSONE=1 §°A TSALL=1

2025.7.31 1.61 BT L5 5% RAM 2 H Ak

2025.06.30 1.60 & 1F CAN-FD 27 {7 B sk

2025.04.30 1.59 MK 1107111 X725

2025.04.11 1.58 | #h75 TCNT Uil : A FRBEREE AR

2025.04.09 1.57 | 104 CFG Z /7 e 30l & A BT fid &

2025.04.02 1.56 B CFG 27 f72e b IR0 | (&% MCPWM_DTHOO0 27 fF9a =754k

2025.01.02 1.55 H4hn FLASH NVR ¢ OPA Offset (19341
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