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16.3.9.  LED ZFAEZEMAR oottt ettt 171
IO =% 8 = e L) OO 173
17,00 TIML AT ceoeeriieicteee ettt ettt bbb e bbb et b s st s e s b ene e s enens 173
17.2. TIML EEEEPE oottt bttt aens 173
17.3. TIMLIIBEIIR oottt 174
17.3. 1. BFFEBTE (oot t ettt 174
17.3.2. BB BT oo 175
17.3.3. BT R TEERS oottt 183
17.3.4. BFEITE oottt ettt 184
17.3.5.  FHBRIELETIEIE ..ooooveeeeeetee ettt 186
17.3.6. BTN oo 187
17.3.7. HAFEFFIL (PWM INPUE MOGE) vttt n e 188
17.3.8.  FREHIHFEI oo 189
17.3.9. B ERERETN oo 189
17.3.10.  PWM BTN oottt 190
17.3.11.  HAMBHFIZEIXFE N oottt 192
17.3.12.  AEFHRIZEIIAE oottt 193
17.3.13.  TEAMEAEIERR OCKREF 555 oot 195
17.3.14. 52 PWM FIFEAE (oot t sttt 196
17.3.15. BRI oot 197
17.3.16.  GRRGEREE TTREIR oottt 198
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17.3.17.  SERFBRHIANTFEUIIBE oot 199
17.3.18. S IRAGIRERIUFE D oot 199
17.3.19.  TIM FAIZREBEIME IR I (oot 201
17.3.20.  FERFBRIAIZD oottt 203
17.3.21.  PHIIEEN oot 203
174, TIML ZFAZBHEIR oottt e tens 203
17.4.1. TIMLFEHIZFAZEE L (TIML_CRL) .ceiiiiiiceeeeeeeeteeeeee ettt 203
17.4.2.  TIMLFEHIZFATER 2 (TIML_CR2) ..eiueieiieeeeeeeeeete ettt st s st s 205
17.4.3.  TIM1 MRS HIZFAEES (TIML_SMCR) oo 206
17.4.4. TIM1 DMA/H BT BEFTEEE (TIML_DIER) ...ciiciceeeeeeeeteeeeetetee e eee ettt en e 208
17.4.5. TIMLIRZSZFTEI(TIMLUSR) oottt 209
17.4.6.  TIML F P2 AE BT AERR(TIML_EGR) ooiiieeeeeeeeeeeeeeee ettt 210
17.4.7. TIML #iH/ LR FAE2E L(TIML_CCMRL) ottt 211
17.4.8. TIML HiH/ LA R FAE2E 2(TIML_CCMR2) .ot n e 214
17.4.9. TIML /LB AERERTAERE (TIML_CCER) coouieeieeceeeeee e eeeeste e et areas e st en e 215
17.4.10.  TIML HFEEE(TIML_CNT) oottt sttt en st et en s 216
17.4.11.  TIML T2 (TIML_PSC) coeeieieieeeeeeeeee ettt ettt nete s anens 217
17.4.12.  TIM1 BEIEFINERZFTERE (TIML_ARR) ..ot stees e eees et en e en et en s 217
17.4.13.  TIM1 EEHEERFAAE(TIML_RCR) .o 217
17.4.14.  TIML 3R/ ELE AT AT RS L(TIML_CCRL) oot 218
17.4.15.  TIML I/ LA AT RS 2(TIML_CCR2) oviieieeeeeee e 218
17.4.16.  TIML fi3R/ LA AT RS 3 (TIML_CCRS3) .o 219
17.4.17.  TIML I/ LA AZRE A(TIML_CCRA) ..o 219
17.4.18.  TIML FIZEFIFEIX AL (TIML_BDTR) coovieeeceeeceeeeeee ettt en e en e 220
17.4.19.  TIM1 DMA #5E 5 ZFAERHTIML_DCR) ...oeceieeceeeeeeeeeeee ettt en e n e 221
17.4.20.  TIM1EZEA K DMA HHE(TIMI_DMAR) ..ot en e 222
17.4.21.  TIML ZFAEBEE oottt 222
(R - =2 B T Y ) OO 226
18,1, TIMB ST coovcieieietee sttt ettt s e b st b et b et s s ettt e st re e s etens 226
18.2.  TIM3 TEEREME oottt 226
18.3.  TIMB THAEFIR ..ottt 227
18.3. 1. HFFEBTE (oot t ettt 227
18.3.2.  HHETA BT oot 228
18.3.3.  H BT oottt 236
18.3.4.  FHBSELEEIEIE .oovieeeieetee ettt 237
18.3.5.  BAFHFIEIN oo 239
18.3.6.  PWM HIABEI oottt 239
18.3.7.  FREHIHFETN oottt 240
18.3.8. B ELEIIET oot 240
18.3.9.  FKTEVHHE] (PWM) B ..ot 241
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18.3.10.  ONE-PUISE MOUE .....ueiiiiiieie ittt e e e e e e e e e e e e e e s st r e e e e e e e annntnteeeeeeeeesansnenees 243
18.3.11. GG BEFETIAEI oottt 244
18.3.12.  SERFERHIATEEUIIBE oot 246
18.3.13.  SERFER RIS IR D (oo 246
18.3.14.  JEHTBRIAID oottt 249
18.3.15.  THIRIEIN oo s 252
18,4, TIMB B A B ereeisietee st ste sttt ettt ettt s et st s st b e s e st s et s b b et s st ettt e et et ne e s tens 252
18.4.1. TIM3 FEHIZFATEE 1 (TIMB_CRL) . uiiiiiicieeceeeeeteeeeeee ettt nes 252
18.4.2. TIM3 FEHIZFATEE 2 (TIM3_CR2) ...cuiiiiieeeeeeeeeete ettt st e et s 254
18.4.3. TIM3 MAEIIEHIZFAEES (TIMB_SMCR) oot 255
18.4.4. TIM3 DMA/HHTE HEFTEEE (TIM3_DIER) ...cuiicveeeeeeeeeteeeeetetee e eeees et en e sins s en e 256
18.4.5. TIM3IRZSZFAEI(TIMB_SR) ..ottt ettt et n e 257
18.4.6. TIM3 FH/FP A HERE(TIMB_EGR) ..oovieeeeeececeeeeteee ettt an et eassstnee e 258
18.4.7. TIM3 HiHk/ LI FAE2E L(TIM3_CCMRL) oottt 259
18.4.8. TIM3 HiHk/ LI R FAE2E 2(TIM3_CCMR2) ..ottt 261
18.4.9. TIM3 HiHk/LL I H E B AFEE(TIM3_CCER) c.veeveeceeeeeeteeee e e en st en e en st en e 263
18.4.10.  TIM3 LA (TIMB_CNT) ooiuiiiiieeecececeeteeee ettt sttt eae et en s s 264
18.4.11.  TIM3 T/ HHEF(TIMB_PSC) ..ottt ettt ettt s et e s s ete e s 264
18.4.12.  TIM3 HBIEEEBZFIELE (TIM3_ARR) .ooiieccee ettt s s 265
18.4.13.  TIM3 fli3R/ LA AZ RS L(TIM3_CCRL) ovieeciieeeeeete et 265
18.4.14.  TIM3 fi3R/ LA AT RS 2(TIM3_CCR2) vt 265
18.4.15.  TIM3 i3/ ELEL A A7 S 3(TIM3_CCR3) et 266
18.4.16.  TIM3 fi3R/ LA AERE 4(TIM3_CCRA) ...t 266
18.4.17.  TIM3 DMA FZEHZFFEAE(TIM3_DCR) ...ovcvieeeeeeteeeeeeee ettt en et en e en e e e 267
18.4.18.  TIM3ELELA K DMA HlE (TIM3_DMAR) ..ot en e 267
18.4.19.  TIM3 ZEAFREME ...ooeeeeeeeeeeeeeee ettt 268

N T - =2 B~ - 1Y OO 271
19.1. TIMLA fAIAT cooieieeceie ettt ettt ettt ettt s et b ettt e st tens 271
19.2.  TIMLIA TRV oottt 271
19.3.  TIMLA THAEIHIER coovieeeeeeeeeee ettt 272
19.3.1.  FFFEBATE oottt ettt ettt 272
19.3.2.  HFBITE .ottt 275
19.3.3.  FHBRSELEIIEIE .ooveceieee ettt 276
19.3.4. BAFHFIET oo 277
19.3.5.  FREHIHFET oottt 277
19.3.6. B ELEIIETN oottt 277
19.3.7.  FBKMBEFE T (PWM) BEI oot 278
19.3.8. THTBEIR oottt 279
194, TIMLA AT B oottt ettt ettt ettt ettt e st n ettt 279
19.4.1.  TIML4 FEHIZFAFEE L (TIMLA_CRIL) .ottt 279
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20.

19.4.2. TIM14 DMA/F W REZFAE RS (TIMLIA_DIER)....ciieiieeeieeeeeeee e 280
19.4.3. TIMLIARZEZFAFEH(TIMLA_SR) ..ovieieieeeeeeeeeeete ettt a et nees 280
19.4.4. TIM14 FA P EFIEEH(TIMLIA _EGR).c.ooviiceieeeeeeeee ettt eieen et en e st n e 281
19.4.5. TIM14 Hili3K/ LA RZFAFEE L(TIMLA_CCMRL) oo 282
19.4.6. TIM14 Hl3K/ELEE BEZFATER(TIMLA_CCER) ..o 284
19.4.7. TIMLA TFELAH(TIMLIA_CNT) ooieiiiieecceeeeetee ettt 284
19.4.8. TIM14 T AIER(TIMLA _PSC) cuiiuieieieeteeeeeeeete ettt a et anes 285
19.4.9. TIM14 HENFEIEIRZFAZE (TIMLA_ARR) c.oooiiieeeeeeee et 285
19.4.10.  TIM14 FiH/ A ZFAEEE L(TIMLA_CCRL) oo 285
19.4.11.  TIML4 FETHZFAEZR(TIMX_OR) ..oiueieieiiteecteeeete ettt e e et neae et 286
19.4.12.  TIMLA ZEAFRRMIE oottt der e et e 286
TEFHTERTER (TIMLB/L7) oot n s sttt e ettt n st eetebesessenan s 288
20.1.  TIMLIG /TIML7 FEZHRETE oottt sn e bt st 288
20.2.  TIMLIBITIMLT THBEIEIR oottt 289
20.2.1.  HFFEBIE oottt r et s Rt a bbbt et re s 289
20.2.2. BTN oottt 290
20.2.3. B TR oo ettt 293
20,24, HFBIE oo b bttt b ettt b st 294
20.2.5.  FHIEIELELIEIE ..voviieeeeeee ettt ettt ettt ettt 294
20.2.6.  FATHFRIFEIN oot 295
20.2.7.  BEREHIHEIEIN oot 296
20.2.8.  FTHELEIFEIN oo 296
20.2.9. PWM BRI BEFETRTT) BEI o 297
20.2.10.  HAMAHFITEDXIEN ooovieeiictee ettt 298
20.2.11.  AEFHRIZEIIAE oottt 299
20.2.12.  BABKIHBEI oot 301
20.3.  TIMLIBITIMLT ZEAERE coeeeceeeeeeeeeee ettt ettt n ettt ea ettt n st s e neeaeaes 302
20.3.1.  TIML6/17 FEHIZFIEEE 1 (TIMX_CRL) ..oovieeeeeeeeeeeeeeeeeeee ettt eaen et n e 302
20.3.2.  TIML6/17 FEfHZFAE8% 2 (TIMLI6/17_CR2)....oivieeeeeeeeeeeeeeeeeeeeeeee et eeen e 303
20.3.3.  TIM16/17 DMA/F Wi {E BEZFAE 2 (TIMLB/L7_DIER)......ocveeieeeeeeeeceeeeeeeeeeseees e, 304
20.3.4. TIMLG/AT IRZASZFAZEE (TIMLB/LT7_SR) ..ottt e 304
20.3.5. TIM16/17 FA P ETFAE B (TIMLIG/L7_EGR) ooveeeeeeeeeeeeeeeeeeeeee e 305
20.3.6. TIM16/17 i3/ LB ZFAE RS L(TIML6/17_CCMRL) oo, 306
20.3.7. TIM16/17 capture/compare enable register (TIM16/17_CCER) .......ccccccoviiiiiiiieeeeiiiininn 308
20.3.8.  TIML6/17 HELEH(TIMLB/IT_CNT).ovieececeeeeeeeeee et 309
20.3.9.  TIM16/17 T AREE(TIMLE/LT _PSC) ..ocviuiiieiieeeieieeeeeeeeetete ettt 310
20.3.10. TIM16/17 HBIEREEZFAEES (TIML6/17_ARR) oooivieiececececceeeeeeeeeeeeee e 310
20.3.11.  TIM16/17 AHITE A AEEE(TIMLG/L7_RCR) ..o 310
20.3.12.  TIM16/17 /LA A7 A% L(TIML6/17_CCRL)..coiivcvieiicieieeeieeveeeeee e 311
20.3.13.  TIM16/17 AIZERBEX FAEEE (TIML6/17_BDTR) covivieiececececeeeeeeeeeeeeeeee e 311
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20.3.14.  TIM16/17 DMA il Z5 /725 (TIML6/17_DCR) ..ttt 313
20.3.15.  EZLEFIIE DMA HiliE (TIML6/17_DMAR) ...oooevieiceeeeeteeeeeeteeeee e 313
20.3.16.  TIMLB/L7 FAZABIAZ .ottt 314
A N (1071 = =i (I 1Y) SRR 316
21000 ATttt bR et R et ettt n et e st ne 316
2120 LPTIM B RFNE oottt ettt 316
21.3. (RIPEEEETEE (LPTIMD THBEREIR (oo 316
21.3.1. LPTIMAHER oottt ettt b e n et s e a e 316
21.3.2.  LPTIM B BRI BT BAE 5 oottt 316
21.3.3. LPTIM EALFIEFBE oottt 317
2134, THUTAIER oveveeeeeee ettt ettt b ettt st bR et e et s 317
21.35.  TAERETR oottt 317
20,38, A AT T I ettt ettt ettt h e ea R st b st r e 317
2037, B BT I B oo r ettt 317
21.3.8.  FEIESEAL INDANG. ..ottt sttt en s 317
21.3.9.  PHIREIN (deDUG MOUE) ..oviieiiceiee ettt 318
214, LPTIMARIIEERE IR oottt ettt 318
215, LPTIM HIH oottt ettt et a ettt n ettt en e aeaas 318
21,6, LPTIM BT oottt a bbbttt ettt ettt ettt ettt 318
21.6.1. LPTIM FHIFLRSZTIEEE (LPTIM_ISR) corveeceieeeee ettt eten et eve s 318
21.6.2. LPTIM HHHERRZFIERE (LPTIM_ICR) . iiiieecececeeeeeceeee ettt n et saeaen e tese s s 318
21.6.3. LPTIM HHiEAEZFERE (LPTIM_IER) .o iiieeeeceeeeeeeece ettt eten et eae s 319
21.6.4. LPTIMEL B FAER (LPTIM_CFGR).cioiiiieieceeieteieeeececiee et 319
21.6.5. LPTIMIEHIZFAERE (LPTIM_CR) .eovciiieeeieceeeeeee ettt anaaes 320
21.6.6. LPTIM EBIEEEZFIEE (LPTIM_ARR)....coo oottt s n e 320
21.6.7. LPTIM T AERE (LPTIM_CNT) oottt 321
21.6.8.  LPTIM BT BEHIR ©.ooviiieieieieieeee ettt 321
22, BT TIHD UWDG) oottt ettt en sttt en s 323
22,1, AT ittt ettt bt r ettt ettt s 323
22.2. IWDG FEEEFME (oot 323
22.3.  IWDG THBEFEIR oot 323
22.3.1. IWDG HEME ..ottt 323
22.3.2.  BELETE T TH oottt 323
22.3.3. B T IR ottt 323
22.3.4.  PHIRIETN oottt 324
224, IWDG ZETE R oottt ettt ettt ettt ettt ettt a e 324
22.4.1.  FEEAZFAERE (IWDG_KR) oottt ettt 324
22.4.2. TRIPARZFATRE (IWDG_PR) ..ottt ettt 324
22.4.3. FEBEFZFATEE (IWDG_RLR) .ottt 325
22.4.4, RESZFAEE (IWDG_SR) oottt ettt 325
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22.4.5.  IWDG ZFTFRRBIIGE oottt 325
23, BFETTIH QWWDG) oottt 327
23,10 AT sttt bRt R ettt n et ettt n e 327
23.2. WWDG FEEHRFME oottt ettt 327
23.3. WWDG THREFEIR (oot 327
23.3.1. WWDG ZEFIHERE] ..ottt 327
23.3.2.  JBBITE T ittt ettt r et s 328
23.3.3. FEHIBIRTT LIRS oottt 328
23.3.4. TR TIHTHBIIIAE oooeeeeeeeee ettt s s ne e 328
23.3.5.  WHAIGR G T IR IT oottt 328
23,4, WWWDG FF 7B e etereieieteseeste et s ettt st b e s et b e s et et e et et b e st s e e s bt der e s s R e 329
23.4.1.  FEHIZFTEEE (WWDG_CR)..oouieeiciceeeceeteeeee ettt es st es st et eas s sansnssesesersinesesernnnns 329
23.4.2. TEEZFATEE (WWDG_CFR) ..ottt ettt ettt st are st be et sesasneste e seennaaes 329
23.4.3. RESZFAEEE (WWDG_SR) ..eoeiieeiieeeeete ettt ettt et es et e e et se et easss e ae e saennaaes 330
23.4.4. WWDG ZFTEREMUE ©ooovirieiiieeeeeee ettt ettt 331
O W o T ) T TR 332
24,1, RIS s E et R ettt eR e bt a et bbbttt ettt ne 332
24.2.  RTC TN oottt b ettt ettt 332
24.3.  RTC IIBEMEIR ooooeeeeeeieeee ettt bbbt 332
243,10, BB ettt et e ettt n ettt ettt nen s 332
24.3.2. B RTC ZFAERE oriieiieieeeee sttt ettt ettt b s s s s e et sttt bttt ettt 333
24.3.3. T RTC BT R orereretieees ettt ettt ettt et ettt ettt b et et a s s ettt ettt ettt ettt 333
24.3.4, TILE RTC ZFATRE oiiieriiieeee et it sttt ettt b b s s s sttt sttt b ettt s ettt sene 333
24.3.5. RTCHR G E oottt ettt s et s e es b 334
24.3.6.  RTC AR cooviriieeeeie ettt ettt ettt ettt a bbbt s st bes s s s s 334
244, RTC B oottt sttt ettt ettt ettt ettt a e 335
24.4.1. RTC M ZTEEE (RTC_CRH) ..o oottt n et n et eae e s 335
24.4.2. RTC FEHIZFIEEE (RTC_CRL) c.ovceieeeeeeeceeeeeeeteee ettt n et n et ese s s s 336
24.4.3. RTC HEEEHZFIEAETIAL (RTC_PRLH) .ooieeceeeceeeeeeeeeeee et n e 337
24.4.4. RTC BB FIEBMCUAL (RTC_PRLL) wovoveeeeceeeeeeteeee ettt n e 337
24.4.5. RTC HiSin i T 2478 AL (RTC_DIVH) wooiiieiececeeeeeeeeeeeeeee e 338
24.4.6. RTC T30 127 FEBEAL (RTC_DIVL) vt 338
24.4.7. RTC tHEFAZRE AL (RTC_CNTH) oottt 338
24.4.8. RTCHHZAF AL (RTC_CNTL) oottt 339
24.4.9. RTC M 2172 AL (RTC_ALRH)....ooviieeeieeteteee ettt 339
24.4.10. RTC A FAEE AL (RTC_ALRL) oottt 339
24.4.11. RTC I RHERTFAFEE(BKP_RTCCR) ....oivciciieieveteeeeeeteeeeeee et 340
24412, RTC ZAAFREMUE oottt 340
25, J2C HBE oottt a ettt a ettt ettt ettt bens 343
25,1, U ettt ettt 343
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25.2. 120 R I ettt E ettt ettt n ettt ee 343
25.3.  2C THBEFEIB ..ottt 343
25.3.1.  2C HEBE] oottt ettt r e 344
25.3.2.  BEIRIETE oottt 344
25.3.3.  J2C FITUEIK coovieeeeeieeee ettt 345
25.3.4.  12C MIBEZR oottt bttt 345
25.3.5.  12C EMFEIR oottt 347
25.3.6. A R A ittt a R 351
25.3.7.  SDA/SCL FEH 1.veviiiieietei ettt ettt ettt b et r e st s 352
25.3.8.  DIMA AEIR oottt 352
254, 120 H vttt ettt a ettt et s et a 353
25,5, 20 BT AT ottt bRttt ettt s ettt 353
25.5.1.  12C FEHIZFTEEE 1 (J2C_CRL) cuiiceieeeeeeeeeeeeeeeteee ettt ettt ese et s tnsein e seneas 353
25.5.2. 12CFEHIZFAEIE 2 (I2C_CR2) ettt ettt e e eas s et saennaas 355
25.5.3. 12C H G HHEZFAFEE 1 (I2C_OARL) c.oooeieeeceeeeee ettt 356
25.5.4.  12C HHEZFIFEE (12C _DR) vttt ettt en sttt 356
25.5.5. [2CARZSZFAFIR2C _SRL) cuoieeiceeeeeeeeeee e tste et ia ettt te et se et saennaaas 356
25.5.6. [2CARZSZFATIE 2 (I2C_SR2) c.evoeieeeeeeeeeeeee et eee sttt ettt et ae et se et nesaennaaes 359
25.5.7.  12C B ZFAERR(I2C _CCR) vttt ee sttt n ettt st s s st s 359
25.5.8. 12C TRISE ZFAF%E (I2C_TRISE) c.uiuiieeiececeeetieeeee ittt en st n s 360
25.5.9.  12C ZFATREIE coovereeieiecececee ettt 361
26. BRI RBUTEIR (USART) oottt s ettt en st anen e 362
26.1. U e ettt b et a ettt b ettt 362
26.2.  USART FEZEREME oottt bttt 362
26.3.  USART ZHREFEIR ..oooeoeiei ittt 363
26.3.1.  USART RFAEFHIR ooovovieieieieiiceee ettt 364
26.3.2.  RIEDE oottt ettt n ettt ettt nen e 365
26.3.3.  FEUAE oottt ettt 367
26.3.4. 3 BREZRIIFT A oot 370
26.3.5.  USART B B 2 oottt 371
26.3.6. USART HEIHEFREEIM ..oooviiiieeeeeeeeeee ettt 372
26.3.7. A FE BT oottt ettt 372
26.3.8.  USART [AIZE I ..ottt 374
26.3.9. B RU LTI ovevereeeeeeeeee ettt ettt a e ettt ettt ettt 376
26.3.10.  FUH DMA FZELEIEIS ©ooeeeeeeeeeeee ettt 376
26.3. 11, BHLETAEB oottt 377
26.4.  USART HIBTIE IR cooiieceiiccee ettt 379
26.5.  USART B ittt ettt ettt ettt ettt ettt ettt ettt ettt a e 379
26.5.1. REZFATE (USART_SR) ..ouiiiiieeeeeeieeete ettt ettt ettt 380
26.5.2.  BHEZAEEE (USART_DR)..ooiiiieececeeeeiee ettt ee ettt en st en s 381
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26.5.3. PHFRZFIED (USART _BRR)....ooieieeeeceeeee ettt aes e teae s s 382
26.5.4.  FEHIZFTEEE 1L (USART _CRL) .ottt ettt s 382
26.5.5. FEHIZFAEEE 2 (USART _CR2)...ocuiiceiieeeeieteetee ettt ettt ettt st ns st nnanes 383
26.5.6. FEHIZFAEEE 3 (USART _CR3)..uiiuiiciiicieieeieeteee sttt ettt ettt ettt se et ne e st nesaensaaes 384
26.5.7.  USART ZFAFBEHILE ooviriiecee ettt b et 385
27, BB AT MBI (SPI) ettt ettt ettt ettt ettt e et ae st tens 387
27.0. BRI oottt ettt R et b et e ettt e 387
27.2. SPEEEEEIE (oot 387
27.3. SPIIIBEIIER oottt 388
27.3.1. MEIB oottt ettt e st s e s s ne e 388
27.3.2. B EHLFIEABLIELS ©oveeieeeeee ettt ettt n e 388
27.3.3. A LIE B oottt n ettt 390
27.3.4, B LB G oottt ettt 391
27.3.5.  MIEFFE(INSS) I B .ottt ettt ettt et e et eae e se et neeae s anes 392
27.3.6.  FETFE R oooorieeccie bbb a Rttt 393
27.3.7. SPUILE oottt et ettt en e, 394
27.3.8.  SP A AT TR o oveveveeeeee ettt ettt 394
27.3.9.  BIEAE B FTIEULTTE oot sttt 395
27.3.10. StAtUS flagS .cooviieieee e 398
27.3.11. A RERAE ottt b ettt 399
27.3.12.  SPIUHIHT oottt ettt 400
274, SP AT T A oottt ettt ettt ettt ettt a et 400
27.4.1.  SPIEHIZATRE L (SPILCRL) coivieiiietiiteee oottt ettt ettt se et se e s sesaennaaes 400
27.4.2.  SPIEHIZFTEEE 2 (SPLICR2) .vceceeeeeeeeeeeeeeteee ettt n ettt n et ere s e 401
27.4.3.  SPUIRZSZFTER (SPI_SR) iiiciiiorceieeeeteeeeeeeeee e et ee et e et s st es s 403
27.4.4.  SPlEIEZFAZEE (SPILDR) coovoeeececeeeeee ettt 403
27.4.5.  SPIZFAFERMAR cooveicie ettt 404
28, P EE ettt 405
281, B ottt ettt e ettt ennees 405
282 BUBEIZAT AR FTI coovoeeeeeeeee ettt 405
28.2.1.  SWD PHTRHE Tl oovevees ettt ettt ettt ettt ettt nen s 405
28.2.2.  FRIBIET SW-DP BHIZITD ¢.oovieieiieiieeeeeeeee ettt 405
28.2.3.  SWD LI P EFE T AL ottt 406
28.3.  IDAREBFIIIE L oottt 406
284, SWD IR Il oottt ettt a ettt ettt nenaeeas 406
28.4. 1. SWD AT ettt 406
28.4.2. SWD FFUUT U .ottt 406
28.4.3. SW-DP RN (reset, idle states, ID COUR) ......couiiieiiiiieiecieeteete ettt ettt 407
28.4.4. DP and AP /G UTTH] wovoiiiieieeceeieteeeeeeee ettt 407
28.4.5.  SW-DP ZEFFRE orererieeeeece ettt ettt ettt ettt a et e sttt ettt ettt 407
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28.4.6.  SW-AP FF 7 o oeereieieteee ettt ettt ettt bbbt R ettt e st re e 407
28.5. PIAZTI ottt ettt 408
28.6.  BPU Wi B G(Break POINt UNIL) .......ccoviuiiieeeeieeccieeeeteeestee ettt se st aese e anas 408

28.6.1.  BPU THAE ..ottt ettt ettt ettt n st 408
28.7.  BAEWEL S DWT (Data WatChPOINL) .......cveveveveeeecececcececeeseseseseseseseteseeete et sesesesesesesessseanans 408

28.7.1. DWT IIBE ooreiieietieietete ettt ettt s ettt b et et b et et n e 408

28.7.2.  DWT B i R BT 7B ottt 408
28.8. MCU IR (DBGMGCU) ...ovieeceeieeeeeeeeee ettt ettt s e 408

28.8.1. ARIIAEREIUMI IR IERE oo 409

28.8.2. LFFEREE. BT, bXCAN FI2C FITHEN oot 409
28.9.  DBG FI TR crveteteesieietee sttt ettt bttt r ettt et R et et a bt de s e st R e 409

28.9.1. DBG %% ID ARG F A (DBG_IDCODE) ......cciiceeeecieeeteeeeeeeteeeete ettt ennes 409

28.9.2. KX MCU LB Z 1783 (DBGMCU_CR)....cuvviiiececeeie et en et 409

28.9.3. DBG APB freeze register 1 (DBG_APB_FZ1) ..ccccoovviiviiiiiieieieteeeeeeeeee 410

28.9.4. DBG APB freeze register 2(DBG_APB_FZ2) .....ccocvvvviiiiiiiiiiieeieieeeeeeeeeeeeee e 410

28.9.5.  DBG AFAFEEMAR co.vivieieieieiecee ettt ettt 411

p 3 T N SO TR U OO TR 412
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1l FHESWRTFHEANEEIIR

wmE

(15

read/write (rw)

BAFRE S AL

read-only (r)

BAF A e AL

write-only (w)

BAF ARSI, SRR R Bl B A

read/clear writeO (rc_wO0)

BAFRT LA, e DU S 0 WERRILAL, 1 X Ik Jo s

read/clear writel (rc_w1)

AR LA, e DUEE S 13ERRILAL, 5 0 X bz Josn

read/clear write (rc_w)

BAE AT DOB I 5 N FF AR RIS R ZAL, 5 AL E A B

read/clear by read (rc_r)

AT AR OX AN S & B 3 IR R OY 0, BB SN {E

read/set by read (rs_r)

AT AR OX AN S A & B S IR R OY 0, BB S RN AL{E

read/set (rs)

BAFRT AR, e ABCE ALY 1, 5 0 XA e

toggle (t)

BAFRT LGB SN LRI, S 0 TERL

Reserved (Res)

REEAL, DARFREE B
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2. RS RRHIHE B

SWCLK
SWDIO <:::>{ SWD
as AF

CPU
CORTEX-MO+
fmax= 48MHz

NVIC ‘

IOPORT

PF[4:0]

Xujew sng

Flash Memory

SRAM

i

1apodaq

CRC

S

INT_CTRL

IWDG reset

4HVY-S

=

Reset! & clock control

DG reset
OBL reset

LTI

System and peripheral

clocks, System reset

=

from peripherals

S-AHB TO S-APB ‘

HSE XTAL OSC
4-48MHz
M 0SC32_ouT

—l = |

Voltage
Regulator 4|
vcc
‘—, SUPPLY Vss
SUPERVISION
POR/BOR
PVD PVD_IN
— NRST

Filter I

HSI_10M

0SC_IN
0sC_ouT

COM[3:0], SEG[7:0]
as AF
CH1~CH4, BKIN,
CHIN~CH3N, ETR as AF
CH1~CH4, ETR
as AF

E XTAL OSC
32KHz

[ CH1 as AF
IN+
IN- — o CH1, CHIN
out % BKIN as AF
|
10xIN IN1,ETR as AF
> 1Hz Out as AF
g
s
o| RX,TX,RTS,CTS,
CK as AF
MOSI,MISO,SC! RX,TX,RTS,CTS,
NSS as AF CKas AF
NSS as AF SCL,SDA
Power d of analog modules: ‘ VCCA d ‘ ‘ VCC domain ‘ ‘ VCCIO domain

2-1 RGEEIHER
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3. F B MEREN
3.1. RGE%EW

R LR 2 Ak
® ) Master
> Cortex-M0O+

> @A DMA
m  —/ Slave

> Wil SRAM

> Wik Flash

> i AHB-APB Bridge /] AHB

[ §

IOPORT

GPfBPsrts H Flash memory interface Flash memory

ARM
Cortex-MO+ m Bus matrix

Core

OMAChammels 1103 "mm»

A

AHB-to-APB bridge APB

SYSCFG,
ADC,
COMP1,COMP2,
TIM1,TIM3,
TIM14,TIM16,TIM17
LPTIM,
IWDG,WWDG,
RTC,PWR,
12C,
USART1, USART2,
SPI1/SPI2,
LED CTRL,
DBGMCU

RCC

3-1 ARG 0EH

B RGRL
1% M 230 Cortex-MO+F] R 4t M 2831%E 3221 bus matrix, J&3# FRE T CPU fil DMA [ .
B DMA 2%

%5233 DMA [ AHB master 32 [ 323 2 48 Matrix, H 248 Matrix &8 CPU f1 DMA % SRAM. Flash

1Pt 2% A AHB/APB [4MEE VT 1]
B 52k Matrix
K2R Matrix FH/E CPU K2 A DMA BRI, %M #(#H Round Robin 57k, &4k Matrix H Master
(CPU. DMA) #llslaves (Flash memory. SRAM F1 AHB-to-APB bridge) -

E  AHB-to-APB bridge (APB)
The AHB-to-APB bridge$ it 1 7E AHBAIAPB 5. 2% 2 [] (1) [7] 5 i £ 1) 1% Bridge () 4 B st bk e 5
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3.2.

3.3.

eSS 1
2% S R

FEFAEftds . BARAAAERS . ZFAFa8 A0 10 Ui L G —m bk £ — AN 2% 4-Gbytes 25 (] itk DL/ 4wt T
KAFE (—A> word H,  FA 7 o Bo /e A ki)
BT 1 (AR 43 ik 8 1~ 512Mbyte ) Block [X 3.

OXFFFF FFFF
ARM Cortex MO+
0XE000 0000 Intemal periphrals
Block 6
0xC000 0000 0x5001 1FFF
IOPORT 0x5000 0000
Block 5
0x4002 63FF
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 5BFF
APB
0x8000 0000 0x4001 0000
Block 3 0x4000 A7FF
APB
06000 0000 0x4000 0000
Block 2 T OXLFFF FFFF
Periphrals Ox1FFF 1000
0x4000 0000 Szl OXLFFF OF80
Factory config. bytes OXLFFF OF00
Block 1 Option bytes OXLFFF OE80
uiD OXLFFF OE00
0x2000 0000 System memory
Ox1FFF 0000
0x0800 FFFF
Block O
Main flash
0X0000 0000 0x0800 0000
Main flash/ 0x0000 FFFF
System flash/
Addressable space RAM Ox0000 0000
3-2 7tk At
#* 3-1 frfds bk
Type Boundary Address Size Memory Area Description
0x2000 2000-0x3FFF FFFF 512MBytes | Reserved
SRAM fi 7, SRAM i
0x2000 0000-0x2000 1FFF 8KBytes SRAM %Tfksﬁefﬁ X
0x1FFF 1000-0x1FFF FFFF 4KBytes Reserved
0x1FFF OF80-0Ox1FFF OFFF 128Bytes Reserved
Code ) it HSI triming Z(#% . flash
Ox1FFF OF00-Ox1FFF OF7F 128Bytes Factory config ggﬁ l‘rﬂﬁaﬁ?ggﬂg
Ox1FFF OE80-Ox1FFF OEFF 128Bytes | EIIFT PEIF T
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Type Boundary Address Size Memory Area Description
0x1FFF OEO00-Ox1FFF OE7F 128Bytes uiD Unique ID
O0x1FFF 0000-Ox1FFF ODFF 3.5KBytes | System memory 1 boot loader
0x0801 0000-0x1FFF FFFF 384MBytes | Reserved
0x0800 0000-0x0800 FFFF 64KBytes Main flash memory
0x0001 0000-0x07FF FFFF 8MBytes Reserved
R Boot Fit B ik #%:
1) Main flash memory
0x0000 0000-0x0000 FFFF 64KBytes
2) System memory
3) SRAM
Note:

_FiRZ 6] Bk Ox1FFF OEQ0-OX1FFF OE7F #b, HARFrVEN reserved H=8[0], TLiEdtiTBHEE, 5280, Hif74

response error.

* 3-2 HMRFAF AR AL
B 5 ik R HhE
O0xE000 0000-0XEOOF FFFF 1Mbytes MO+
0x5000 1800-0X5FFF FFFF 256MBytes Reserved®
0x5000 1400-0x5000 17FF 1KBytes GPIOF
0x5000 1000-0x5000 13FF 1KBytes Reserved
IOPORT 0x5000 0C00-0x5000 OFFF 1Kbytes Reserved
0x5000 0800-0x5000 OBFF 1Kbytes Reserved
0x5000 0400-0x5000 07FF 1Kbytes GPIOB
0x5000 0000-0x5000 03FF 1Kbytes GPIOA
0x4002 3400-0x4FFF FFFF Reserved
0x4002 300C-0x4002 33FF Reserved
1Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF Reserved
0x4002 2124-0x4002 23FF Reserved
1KBytes
0x4002 2000-0x4002 2120 Flash
0x4002 1C00-0x4002 1FFF 3KBytes Reserved
AHB 0x4002 1888-0x4002 1BFF 1Kbvt Reserved
0x4002 1800-0x4002 1884 yies EXTI @
0x4002 1400-0x4002 17FF 1Kbytes Reserved
0x4002 1064-0x4002 13FF Reserved
1KBytes )
0x4002 1000-0x4002 1060 RCC 2
0x4002 0C00-0x4002 OFFF 1KBytes Reserved
0x4002 0040-0x4002 03FF Reserved
1KBytes
0x4002 0000-0x4002 003C DMA
0x4001 5C00-0x4001 FFFF 32KBytes Reserved
0x4001 5880-0x4001 5BFF Reserved
1KBytes
0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF 3KBytes Reserved
0x4001 4850-0x4001 4BFF Reserved
1KBytes
0x4001 4800-0x4001 484C TIM17
APB 0x4001 4450-0x4001 47FF Reserved
1KBytes
0x4001 4400-0x4001 404C TIM16
0x4001 3C00-0x4001 43FF 2KBytes Reserved
0x4001 381C-0x4001 3BFF Reserved
1KBytes
0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF 1Kbytes Reserved
0x4001 3010-0x4001 33FF 1Kbytes Reserved
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B 5 rE Shgt
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 2FFF Reserved

1Kbytes
0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF 1Kbytes Reserved
0x4001 270C-0x4001 27FF Reserved
1Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF 8Khytes Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1KBytes COMP1 and COMP2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF 19KBytes Reserved
0x4000 BO00-0x4000 B3FF 1KBytes Reserved
0x4000 8400-0x4000 AFFF 11KBytes Reserved
0x4000 8000-0x4000 83FF 1KBytes Reserved
0x4000 7C28-0x4000 7FFF Reserved
1KBytes
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF 2KBytes Reserved
0x4000 7018-0x4000 73FF Reserved
1KBytes )
0x4000 7000-0x4000 7014 PWR ‘3
0x4000 5800-0x4000 6FFF 6KBytes Reserved
0x4000 5434-0x4000 57FF Reserved
1KBytes
0x4000 5400-0x4000 5430 12C
0x4000 4800-0x4000 53FF 3KBytes Reserved
0x4000 441C-0x4000 47FF Reserved
1KBytes
0x4000 4400-0x4000 4418 USART2
0x4000 3C00-0x4000 43FF 1KBytes Reserved
0x4000 3810-0x4000 3BFF Reserved
1KBytes
0x4000 3800-0x4000 380C SPI2
0x4000 3400-0x4000 37FF 1KBytes Reserved
0x4000 3014-0x4000 33FF Reserved
1KBytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF Reserved
1KBytes
0x4000 2C00-0x4000 2C08 WWDG
0x4000 2830-0x4000 2BFF Reserved
1KBytes o
0x4000 2800-0x4000 282C RTC 3
0x4000 2420-0x4000 27FF Reserved
1KBytes
0x4000 2400-0x4000 241C LED
0x4000 2054-0x4000 23FF Reserved
1KBytes
0x4000 2000-0x4000 0050 TIM14
0x4000 1800-0x4000 1FFF 2KBytes Reserved
0x4000 1400-0x4000 17FF 1KBytes Reserved
0x4000 1030-0x4000 13FF Reserved
1KBytes
0x4000 1000-0x4000 102C Reserved
0x4000 0800-0x4000 OFFF 2KBytes Reserved
0x4000 0450-0x4000 O7FF Reserved
1Kbytes
0x4000 0400-0x4000 044C TIM3
0x4000 0000-0x4000 03FF 1KBytes Reserved
Note:
(1> 3k AHB 3N Reserved bbb =S [a], TiESH4E, $E~ 0, HF=E hardfault; APB bri:A

2

Reserved fthhk=s[8], TIESHEAE, EFN 0, A&774: hardfault.
AU FFE 32bit word 1 [, 1632 HF halfword 1 byte 1517 .
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(3) A F#E 32bit word Vi ], i3 halfword 517

3.4. #AX SRAM

AN KHE R 8KB SRAM. it bytes. half-word (16bit) =% word (32bit) )75 R i) SRAM. %k
505 15 YE LA S A s S #eE, 2774 hardfault.

3.5. Flash fFfg%

Flash 17 fi# 2% A P A AN [ R P 38 X2 i -
B Main flash [X1%, 64KBytes, ‘B¢ FIFE A1 P 58
B Information [X1%, 4Kbytes, T4 LLT# %
> Factory config. bytes: 128Bytes, H-T-77il:
LI trimming #4E (& HSI triming #dE) b HL IR I AT 4%,
> UID: 128Bytes, H 47t F (1) UID
> RIS 128Bytes, F T AEMGE A B AIAE A LR B R C BLAE
> System memory (RZGif7f5%s) . 3.5KBytes, T 77/l Boot loader
Flash # 1 SEILEE T AHB WM 4R 2 S UREER T 0], e sl S AR SEIL T flash MR A B /RS HRAF

3.6. Boot =,

jEt BOOTO 5l fIF1 boot L & iz nBOOT1 (FFi TiEIFHi ) , AR =FAREMEIE, R

2 3-3 Boot fil &
BEEARE
nBOOT1 bit BOOTO pin B
X 0 %&£ Main flash 154 Ja 3 X
1 1 % System memory £ 453 X
0 1 %% SRAM IEJ9 B3 X

HH P R B SR e e R o sh s
fEi% startup 2B 5, CPU Mk 00000 0000 HUHERR THME, SR /5 M JE ZhA7ifi 2% ) 00000 0004 HiukikJ
WEPATIES . BUR TR B E 20, Main flash. system 7% 50 SRAM 44 08 41~ 30477 ) «

B )\ main flash J53)): main flash #5217 fif 45 2 (8] ) 00000 0000 *f 5%, fHZAT5SR AT A4 H AR )47
fities 2% 1] (0x0800 0000) HHATViil. Wik & Ui, Flash 2[a] A DL kL 0x0000 0000 =# 0x0800
0000 ;[ %]«

B )\ system memory JF5/j: system memory X} 557E J5 B 774 5% 2% 1] 0X0000 0000, {HZ 458K A LA & 4
e ftiHbik 25 6] Ox1FFF 0000 7 1] 3.

B )L SRAM J33: SRAM X5 7E JH 2 77 it % 25 [A] ¥ 00000 0000, {H & A/58R 1T LLidE ik 0x2000 0000 Hhi ik
pE R

3.6.1. fFfE#EHEBA

SRR BB R, B T DB e AR 2 TR R 07 [l AR 2% . X/ ME Ul SYSCFG_CFGR1
Zi 7451 MEM_MODE it f ke (M SYSCFG &T1) .

3.6.2. WIRKI BEEF
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Boot loader(J I IN# L 7 ) 106 AL P2 BEg 5N, FEAFIAE system memory . B H SR T AT 4
AT X flash FEfiE A TR B
B USART, X} PA14/PA15 5i# PA9/PA10 534 PA2/PA3
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4. R ANANF
4.1. NEFERHE

Main flash block: f X 64kBytes(16k x 32bit)
Information block: 4kBytes(1k x 32bit)
Page size: 128Bytes

B Sector size: 4kBytes

PR 428 i 2 11 R B 1 2 AR AR R
B AR

BRI

B SR

4.2. NEINGENA

4.2.1. INFEGH

Flash {748 i 32 7 58 A7 o2 pl,  ml AHAERE T FEs A7 65, Page K/ A 128Bytes, Sector K

/N 4KBytes.

MINEE L, Flash #24%#%4> 5 Main flash # information flash, Ri# & & & K& 64Kbytes, JE & AEN

4KBytes.
Page erase #{E R LA FH T+ Main flash.

MRS A S RE, WAER ST Main flash, 75 UABER T Main flash.
R A1 NFFEER S F bt

Block J# X sector 71 Page Base address Size

Sector 0 Page 0-31 0x0800 0000-0x0800 OFFF 4Kbytes

Sector 1 Page 32-63 0x0800 1000-0x0800 1FFF 4Kbytes

. Sector 2 Page 64-95 0x0800 2000-0x0800 2FFF 4Kbytes

Main flash

Sector 14 Page 448-479 0x0800 EO00-0x0800 EFFF 4Kbytes

Sector 15 Page 480-511 0x0800 FO00-0x0800 FFFF 4Kbytes
System flash Page 0-27 O0x1FFF 0000-0x1FFF ODFF 3.5Kbytes
UiD Page 28 Ox1FFF OE00-Ox1FFF OE7F 128bytes
LTS Sector 16 Page 29 Ox1FFF OE80-Ox1FFF OEFF 128bytes
Factory config Page 30 0x1FFF OF00-0x1FFF OF7F 128bytes
Reserved Page 31 Ox1FFF OF80-0x1FFF OFFF 128bytes

4.2.2. WASBRAERT ISR

Flash 7] DLEAF Ry — ANl A 28 2 0], W RSk vr ). sd@sd L I T s bt /e, T RAXT flash £ 8%

(¥ P9 A HEAT B

HChE AN 15 1) #R A2 i AHB s AT 1. R v DAt FLASH_ACR a7 745 1) Latency £ %], Bk
0 flash 390 — A& A INSARRES . 2o 0, MR flash S8R E I ARIRAS: 2400 1, flash Sed/ERE N
LANERPIRAS o AZHLHE N T VCHC i 8 2R GEs b AR SR 1) flash S2BCGH R M it A T 105 11t

4.2.3. N ESBIEMBRERE

il ICP (In-circuit programming) # IAP (In-application programming) #J PLX flash 547 5 #4E .
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ICP: JHRHEH A Flash £k ds I %, W L& SWD Wi (¥ boot loader, /M MCU

Ho ICP &4t 1 HRIEAA RS, FRHER T AL ZE R AL BE B3 socketing -

IAP: W] DU F SR IR IR O, TEES I HE R flash o IAP SLVERI P AN B AT, RS
flash f7fifias. SR), LI flash ffids b O 1 2 Ai{E M ICP g fE sk 25 (&8 70 B AR Y o

URAEHEAT INAE B AR BRIRAR IS, BB T RAL, WINAAAF il &5 00 N R A ORI (1

FEINAE S AR BRI, AR N A IR A S I B2 . 5 BRI A — 455, L vl UIEAA Y

BEAT. XBAEWRE, ISR RN, AREREAT AR AAE 3R

T 5 REERREAE, T HSI.

iH
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

4.2.3.1.

UL ARSI A7 as, AT DASEILS AR ER AT -

Acess control register(FLASH_ACR)

KEY register(FLASH_KEYR)

Option byte key register (FLASH_OPTKEYR)
Flash status register (FLASH_SR)

Flash control register (FLASH_CR)

Flash option register(FLASH_OPTR)

Flash special area address register(FLASH_SAR)
Flash write protection resister (FLASH_WRPR)
Flash TSO register(FLASH_TSO0)

Flash TS1 register(FLASH_TS1)

Flash TS2P register(FLASH_TS2P)

Flash TPS3 register(FLASH_TPS3)

Flash TS3 register(FLASH_TS3)

Flash page erase TPE register(FLASH_PERTPE)

Flash sector/mass erase TPE register(FLASH_SMERTPE)

Flash program TPE register(FLASH_PRGTPE)
Flash pre-program TPE register(FLASH_PRETPE)

TR

ERAN )G, flash f7fifds RS, BilbAEER) (HAnmFIRSIRER)D SRR EME. 5 FLASH_CR %F
PRV (B 7 AEE N EIETE 451 OBL_LAUNCH £i7) . #00f flash )5 RIEBRIEAE, #040

BY'S FLASH_KEYR %174y, FeAEfRainl 7, & H FLASH_CR FF8R015 1 .

BRI

IR 1. 1] FLASH_KEYR Zi {7455 A\ KEY1=0x4567 0123
IR 2: 1] FLASH_KEYR Zif74% 5 A\ KEY2=0xCDEF 89AB

AT AR B AR 8i{E FLASH_CR &4f4s, H2| N —IREN . Ei51RH KEY B PR, BeR4E R
W, FHr=4 Hard Fault . XFEEREFIREIEE — NS AN KEYL AILES, 5035 KEYL LR, HE A5
BAM) KEY2 AUGHEE .

FLASH_CR %77 8% 7] LB 55 FLASH_CR 7547241 LOCK A7 4 PR BT .

AHh, Y FLASH_SR %1741 BSY i BA7, FLASH_CR 2 S ANAEM S . W, AFM22iiT 5%

2 1i7% (FLASH_CR) J#/E£ 54 AHB B IE, HF] BSYL it E.
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4.2.3.2.

N7 5 #fE

Flash 7728557 LA word (32 £i7) A (34T half word 50 byte #:4F 4377/ hardfault) #4784 1
(page) HIE#{E. 1 FLASH_CR FF/7#:11 PG fi#f B AL, CPU [n] FLASH 7 fifigs ik 25 [0 '5 32 AL 53w,
SRS, ATATEE 32 A5 N ¥ 5L hard fault H1 87 .
WAREE ) flash Mk 25 8], 24 FLASH_WRPR 27 /785 5 BRI 0 X3, 53 0E 20 208 b, (R
FLASH_CR #ff# WRPRTERR fL & BAr. FHAIEML R, FLASH_CR 741 EOP 7 24 B .
Bk flash 15 #5038 00 F iR

1)
2)

3)
4)
5)
6)
7)
8)
9)

K AT FLASH_SR Zif7 #5111 BSY £, W& 75 il %A IEERZE 1 flash #:4F

WA IETERET I flash #E0E SHEAE, WA HIZTT (Page) 1 32 M7 (CInSRiZ il &f 2 /7
OB TRRE w2 S| SRt )

1] FLASH_KEYR FZ88KIK'S KEY1 Fl1 KEY2, fi#% FLASH_CR F172s{# 4"

B FLASH_CR #7411 PG {\. fil EOPIE fif

n) H AR HEEAT 25 1 258 31 MM S HAE (RH2 32 M S H#4E)

B 7 FLASH_CR #{7#%11 PGSTRT

B 32 NF

Z54F FLASH_SR Zif£4% 1) BSY Aiplis =

K f FLASH_SR #F A7 451 EOP Fri&ify (HEHRIECEY), MBI EAD , REHATHE T %0

10) WRAFHAEEHNE, WHRAER PG 7

4 BB T RUBAT, NEHREESES), RN BSY AL g & AL .
N B R ERIE

Flash f7fif#5 7T L% I8 page #HAT#44E, B TR (sector erase) F14x#E (mass erase) (i #EFI
43551 information memory ASEAEA)

4.2.3.3.

T (Page erase)

HEANT (page) #% WRP {3, ERASHEN, I WRPERR A B 7. HEHHTT# (page
erase) BN, EHHTLL RS R.

1)
2)
3)
4)
5)
6)
7

4.2.3.4.

K #r FLASH_SR 274728 BSY 7, Wihi%A IEEREAT Y flash #4E

1] FLASH_KEYR %7 85K 'S5 KEY1 1 KEY2, f#kk FLASH_CR 75 {7 a3 IRy
H AL FLASH_CR #7441 PER £l EOPIE £

n)1% page SEEEE (L2l 32 k)

45 BSY higliE =

Kt EOP A3 B0 B AL

H%E EOP &

NFEH#E (Mass erase)

Fr#& (Mass erase) FIRX#EH main flash #H47##:1E, {HXT information X AN E/EH . H48, 2 WRP 3
ffiRE, HEINRETLRL, Aar=4 F#EEE, 7+ H WEPERR {7 #{ & 7.
AT R B RD IR R

1)
2)
3)
4)

KA BSY £, A2 @& A IEAEREAT 1) Flash #:4F

] FLASH_KEYR 2917 288K '5 KEY1,KEY2, fi#k: FLASH_CR 231723 {f4"
B FLASH_CR 27 # 1 MER il EOPIE £

e] flash f{4F 2 main flash 2518 SE & 585 (32 A %)
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5) Zf§ BSY fifliEE

6) HKift EOP brbfilh B1r

7) JEEEOP &
4.2.3.5. B (Sector erase)

B3 K5 4Kbytes B main flash 3E47#Ex$AE, {EXT information XANEAER - H Ak, 234 bR X B
WRP {&#7, ERASHIERE, W WRPERR {24 &AL,

BEAT R R AP BR AN T

1) & BSY fir, #iile & A BT Flash #:4F

2) A FLASH_KEYR % F88# k'S5 KEY1. KEY2, fi#F: FLASH_CR i 1r8s (i

3) EfI FLASH_CR #if¢# i) SER £l EOPIE fif

4) iz X SRR

5) Z5:fF BSY fifiEE

6) I EOP k& frilk B

7) 5% EOP bri&
4.2.3.6. SRR R)ECE

Flash [ 5 R I F) 55 ZEBEAT PR 42 ), 15 J0) 2> i R 2R . 0 SR 75 ZEXT Flash 34T 5 IR K34,
MR HSI i 4%, 2% FLASH_TSO, FLASH_TS1, FLASH_TS2P, FLASH_TPS3, FLASH_TS3,
FLASH_PERTPE, FLASH_SMERTPE, FLASH_PRGTPE, FLASH_PRETPE f#tiid X} Flash & F1# i [a]5 ]
AT IEMI I E

4.3. FHEHE—S40HRIRE (UID)

ME— B 03 bn 1D B 2R R I 37 53¢«

B EFYS

B NIRRT, R RS BN S0 DA AR I 22 A 1

B USRS

P E— S PR IR IR L T — AN TAR T & HEME— 1 25 511

KGR AN RE AR IR LS o M — B AR IR A ) DA DL S5 A 2 SN R 7 AT B2, SRR B e X
MEEIER K.

Jht: Ox1FFF OEOO

UID Bits
st Pt
7 | e | s | 4 | 3 | 2 | 1 | o

0 Lot Numer Lot Number ASCII 5
1 Lot Numer Lot Number ASCII 5
2 Lot Numer Lot Number ASCII 5
3 Lot Numer Lot Number ASCII 15
4 Wafer Number Wafer Number
5 Lot Numer Lot Number ASCII 15
6 Lot Numer Lot Number ASCII 15
7 Lot Numer Lot Number ASCII 15
8 DRI AEIE
9 Y SARMEAL Y SAREAL
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UID Bits
fmIs it Epa
7 | e | s | a 3 | 2 | 1 | o
10 X M FRARAL X BARARAL
11 XY At fRig il Y M pRE AL X SRS AL
12 & = 0x78
13 R &R LR AL AT
14 R &R LR A A EBGRES
15 R &R 4R ED A EB 4R A
4.4. Flash &I FI

4.4.1.Flash & TF

G A flash {9 information X 3878 73 DX B A5 3 7 5, RERAFTBORS J B FH P g 2 Y 5 0] i
PHEATHORCE . ten, A1V A] DL B sl B F .
N T BRI A, I T BLIE SR AT A A7 ik

R 4-2 TR
31 [ 30 [ 29 [ 28 [ 27 | 26 | 25 | 24 [ 23 [ 22 [ 21 [ 20 [ 19 [ 18 [ 17 [ 16
FTIEIA 1 D TG O B A
15 [ 14 [ 13 | 12 [ 11 [ 10 [ 9 | 8 7 16 [ 5] 413 2T]T1]0o0
TR 1 TATIEL O

T4 ¥ P9 A AT LRI T 74

LERIPTIA A i AR IR B, AT UM DU SR 07 49 AR AH DG 73 47 28 1%

2
B FLASH H P ig5i5 74 (FLASH_OPTR)
B FLASH SDK XMtk %47 %% (FLASH_SDKR)
B FLASH WRP Hitit %7 /78 (FLASH_WRPR)
R 4-3 EIFHI
Hodit iR
Ox1FFF OE80 FLASH FH 7 38 0 fr) 328 00715 A0 e i e i
Ox1FFF OE84 FLASH SDK [X g b1l 328 200 745 A8 1) S i
Ox1FFF OES88 Reserved
Ox1FFF OE8C FLASH WRP Hiuh: [ 32 700 5 F°E 1) S by
Ox1FFF OE90 Reserved
Ox1FFF OE94 Reserved
Reserved
Reserved
Reserved
Ox1FFF OEFC Reserved

B Flash F P IR H LR F55
Flash memory address: Ox1FFF OE80
Production value:0x4155 BEAA

76 L E A7 (POR/BOR/OBL_LAUNCH) B, M flash information memory 1% 784 =7 =5 [X 3152 i AF S A8

BHNFNZ A7 2 MM ) option bit.

31 30 29 28 27 | 26 | 25 24 23] 222120191817 ] 16
~NRST_ | ~WWDG | ~IWDG | _ _ ~BOR_ _ _
~nBOOTL | O e SW W BOR_LEV[2:0] EN RDP[7:0]
R R R R R R [ R R RIR[I[R[I[R]JR]JRJ[RI[R
15 14 13 12 11 [ 10 ] 9 8 7]l6]5[4]3]2]1]o0
nBOOT1 | NRST_ | WWDG | IWDG | BOR_LEV[2:0] | BOR_ RDP[7:0]
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MODE SW SW EN
R R R R R IRIJ[R R RIRIR|IR]JR|R|JR]R
Bit Name R/W Function
31 ~nBOOT1 R nBOOTL1 i %
30 ~NRST_MODE R NRST_MODE f =4
29 ~WWDG_SW R WWDG_SW [{] 5
28 ~IWDG_SW R IWDG_SW [ ) it
27: 25 ~BOR_LEV[2:0] R BOR_LEV [f] 24
24 ~BOR_EN R BOR_EN [z 4
23: 16 ~RDP R RDP 1] 4
15 nBOOT1 R 5 BOOT PIN —jf2, #5805 5 st
0: fYEAHIAN
14 NRST_MODE R 1. GPIO Tt
0: {4 watchdog
13 WWDG_SW R 1: ¥ watchdog
0: {4 watchdog
12 IWDG_SW R 1. #fF watchdog
000: BOR LJlBftiN 1.8V, TME@IMEAL 1.7V
001: BOR LJt@I{EN 2.0V, TFERIENA 1.9V
010: BOR LJFHI{E N 2.2V, TFIEBIMESL 2.1V
_ 011: BOR LFFHI{EAN 2.4V, TFHBREA 2.3V
11:9 BOR_LEV[2:0] R 100: BOR L-JHMI{E )y 2.6V, FHEMIMELL 2.5V
101: BOR LTI A 2.8V, TEEEEL 2.7V
110: BOR LJHIfE A 3.0V, TREERELL 2.9V
111: BOR EJHRIME AN 3.2V, FREEELL 3.1V
BOR enable
8 BOR_EN R 0: BOR AMi#fig
1: BOR f#if¢, BOR_LEV i&fEH
OxAA: level 0, RT3 #
70 RDP R 1k OxAA: level 1, JF i i 247

B flash SDK Xtk i) 2E 745
Flash memory address: Ox1FFF OE84
Production value: OxFFOO OOFF

fE L HE AL (POR/BOR/OBL_LAUNCH) R, A flash information memory 13 57 5 X 35z Hi AR S (14,
BB Z £ 44 B option bit.

31 30 29 28 | 27 [ 26 [ 25 | 24 23 22 21 20 [ 19 [ 18 [ 17 | 16
Res Res Res ~SDK_END[4:0] Res Res Res ~SDK_STRT[4:0]
R R R R R R R R R R
15 14 13 12 11 | 10 9 8 7 6 5 4 3 2 1 0
Res Res Res SDK_END[4:0] Res Res Res SDK_STRT[4:0]
R I R[IRI|IRIJR RIR]IRIJIRI] R
Bit Name R/W Function
31: 16 Reserved
Complemented
28: 24 SDKEEND[4:O] R | SDK_END /=5
23: 21 Reserved
Complemented
20: 16 SoK pSTRT[4:O] R | SDK_STRT ) fi
15: 13 Reserved
12: 8 SDK_ENDJ[4:0] R SDK [XIg&ssithhlk, &—Aixf M) STEP & 2Kbytes
7: 5 Reserved
4: 0 SDK_STRTI[4:0] R SDK X Fgsithl, 45— Arxd Riff) STEP Jy 2Kbytes

B Flash WRP Huht #3i% 5 5
Flash memory address: Ox1FFF OESC
Production value: 0x0000 FFFF
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£ FHE AL (POR/BOR/OBL_LAUNCH) 5, M flash information memory FfJ3%8 T5 515 X 452 H AH N 1)

B, BABNXZFFAAEAH B option bit.
31 [ 30 [ 29 [ 28 | 27 | 26 | 25 | 24 | 23 | 22 | 22 | 20 | 19 | 18 | 17 | 16
~WRP[15:0]

R R R R R R R R R R R R R R R R
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WRP[15:0]
RIR|IRIRIJIJRJIJRIR]IRIRIRIR]IRIRI]IRIRI]TR
Bit Name R/W Function

Complemented ;
31: 16 WRP R WRP [] 15
0: sector[y]# i
15: 0 WRP R 1: sector[y] TLf-#
y=0~15

4.4.2.E Flash £ %4

HAL)E, FLASH_CR 2547 a8 1 518 T 1 A R AL 2 0 S ORGP 0 0k T 75 2E AT AH S R

FLASH_CR #Ff74% 11 ] OPTLOCK i i HiiE % -

PAN PR SRR B% 2 A7 4«

1) EMEUN R, R4 FLASH_CR %1783 105 (19"

2) Il FLASH_OPTKEYR Ziff#%, 5 OPTKEY1=0x0819 2A3B

3) I FLASH_OPTKEYR 745, 5 OPTKEY2=0x4C5D 6E7F

FEAT R iR (I P Bl FLASH_CR &7y, EEI k&AL, fEHIRI KEY NP, SRR

B, F774: Hard Fault B .

User option (F /i1  (information flash 175 7] LAl 85 FLASH_CR 27451 OPT-

LOCK iz, MOy E, LAB I ANEE s ST

R B A7 Lock iz, ] OPTLOCK hr 4% [ 5h B A7 .

(30Nl beit o)

IR EHAE, RXT Main flash BRI —FE. NBSUEIT 1Y, F&5 AT U~ A IR:

1) MR FEE, EE OPTLOCK fi

2) fut BSY i, #lEA IEAEH#ATH Flash #4F

3) (AR 748 FLASH_OPTR/FLASH_SAR/FLASH_WRPR SIS H{E (1~3 7))

4) HEf7 OPTSTRT iz

5)  I1 main flash 0x4002 2080 il 54T & 32 Al (il =20 5 #e4ED

6) L4k BSY MipiiEE

7) %5 EOP i, BMHEE

AR I 7T (1 2z, PR 2 e AR T A N AN T (page)  #45, #RJ5 ] FLASH_OPTR.

FLASH_SAR 8(# FLASH_WRPR Zi 745 f{l, SEEDZH. FEH, 033t SN MY, FEi&E
1B 55 31346 50715 B AH L [X 45
EFMBF L

1 BSY iE 25, Fra ey 5N T flash information 76588, (B2 AN THH &% . S

IR AP A AT SR AR, U0ARaR o] b — R I I R E . SRR G #e8UE, A3
Fr RGUERAER .

ST R, 7E DL R AR T HEAT
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* FLASH_CR # {745 1) OBL_LAUNCH 13 # & {7
£ EHE A5 (POR. BOR)

CREIRIET T AT EEIE R X information memory [X 5 (R T AT SRR, FREEE I AR TE
GTE N ERIE T 745 (FLASH_OPTR. FLASH_SAR 1 FLASH_WRPR) . X&)y 2578 E RS, JFnT
DA Rz, EAL OBL_LAUNCH £, F=4 7 —ANSEAL, XFEETUEITE, A RE RGN T kT,

BAMETALE T ARFE R Ttk CF—AN) AN AMY . 7RI 1R8OI, S0 e A AR
P PRI BRHIE , X BE A DR BE BBl IEWRFRIEAT T o

R IEAMSUUAS, 3% T A ) SR A A A

WIR EAMS AT, ) FLASH_SR %7 %% ) OPTVERR RSN B AVCHLIEY 5 N LT 7755

LI o YA abvi
BOR_LEV 5 000 CHAREI{E)

BOR_EN {51 0 (BOR A ik

NRST_MODE 5% 0 (L ArfiA)

RDP £ 5 % Oxff (Bl level 1)

HARAVTH IE#R S ik 1

B X T SDK area option, SDKR_STRT[4:0]= 0x00, SDKR_ENDI[4:0]=0x1F, Elfff flash % ) &4k %
€N SDK

B 5T WRP option, AUVLECHMEZSREE “ TRy

TERGENLIG, BRI 1 P 254 = 2 R T I T2 A CREE T mT ) .

B FLASH OPTR

B FLASH_SDKR

B FLASH WRPR

X LEFF A7 S R AE S T 1Y . W ASX BB AE AR AR P B, AR AL T R4 option AR .

4.5. Flash BBEBFx¥

O F Y flash [ information X383 43 X 8] (3% 14> page) {E>N Factory config. byte {# [ .
Page O Bt IR R (NFIEMW, TRBFR)
B HSIPRERAEHIE, SR Trimming {6
B X HSIEAS B 45 5 ) e e B 2 80
# 4-4 Factory config. byte organization

vV V V VYV V

Page Word Address Contents

0 Ox1FFF OF00 17T HSI AMHz B e £ 3% i) S5 B (1) Trimming (&
1 Ox1FFF OF04 FEI HSI 8MHz S i #4 ill So B 1) Trimming {8
2 Ox1FFF OF08 AET HSI 16MHz 5128 3% $e 45 i) Koo B2 Trimming {8
3 Ox1FFF OFOC AET HSI 22.12MHz Sl 2 5 $ 3 1) Bt R Trimming {8
4 Ox1FFF OF10 FEIR HSI 24MHz 3528 336 4% i) Koot 2] Trimming {8
5 Ox1FFF OF14 TS_CALL, 30°CIE LRSI

0 6 Ox1FFF OF18 TS_CAL2 , 85°Cif &1L mRas IR
7 Ox1FFF OF1C AFJHSI AMHz #5i% F 4 M FLASH_TSO. FLASH TS1 2947 28 HIHC BAE
8 Ox1FFF OF20 TEI HSI 4AMHz #5134 ) FLASH_TS2P. FLASH_TPS3 2717 % (1) it B 18
9 Ox1FFF OF24 TEIX HSI AMHz #5128 R X} 87 () FLASH_PERTPE 2377 2t fic B4
10 Ox1FFF OF28 AFJHSI AMHz $1i5% F % B FLASH _SMERTPE 2747 2% H it B8
1 OXLFEE OF2C gg{gg AMHz #Z R %R FLASH_PRGTPE. FLASH_PRETPE 172511
12 Ox1FFF OF30 A7 HSI 8MHz #1i% F 4 M) FLASH_TSO. FLASH TS1 2747 28 HIHC BAE
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13 Ox1FFF OF34 TP HSI 8MHz 5% N X} Riff] FLASH_TS2P. FLASH_TPS3 Zff#t il & {E
14 Ox1FFF OF38 {71 HSI 8MHz Sl R %t Biff) FLASH_PERTPE 7 7 # [ i & (H
15 Ox1FFF OF3C 171 HSI 8MHz Sl %t Biff) FLASH_SMERTPE 77 {7 (1 it & {4
; S ; . 22 75 B i
16 OXLFFE OF40 gg{g& 8MHz #iE Fxf N [) FLASH_PRGTPE. FLASH_ PRETPE & 178311
17 Ox1FFF OF44 AFJ HSI 16MHz #i% F X Biff) FLASH_TSO. FLASH_TS1 77 {7 1 ic & 1
18 Ox1FFF OF48 17J8 HSI 16MHz #i3 F X} Biff) FLASH_TS2P. FLASH_TPS3 27 {7 a% i B {8
19 Ox1FFF OF4C FFIHSI 16MHz 4% N3] Bi ¥ FLASH_PERTPE ai /725 1 & 1H
20 Ox1FFF OF50 A7 HSI 16MHz #i2 F X Biff) FLASH_SMERTPE 77 7 # ¥ i & {8
; FiR T % ] e A7 ae
1 OXLFFE OF54 ;@agga 16MHz 4% T} M ff) FLASH_PRGTPE. FLASH_PRETPE % 17441
22 Ox1FFF OF58 AP HSI 22.12MHz #i5% F X Biff) FLASH_TSO. FLASH_TS1 75474k (1 fic & (4
i B ZE TR Nt N . 2 g
23 OXLFEE OF5C gg HSI 22.12MHz #ii% I %t Riff) FLASH_TS2P. FLASH_TPS3 7745 (11l
24 Ox1FFF OF60 17 HSI 22.12MHz #iZ R X Biff] FLASH_PERTPE i 7 # [fC & {E
25 Ox1FFF OF64 FFJHSI 22.12MHz #i% R X Biff) FLASH_SMERTPE 77 7 # ) il & {8
; EYS { A e
26 OXLFFF OF68 Z;fﬁjz HSI 22.12MHz i F Xt R ff) FLASH_PRGTPE, FLASH_PRETPE %17
S EAE
27 Ox1FFF OF6C FEI HSI 24MHz 4i% R3¢ Riff) FLASH_TSO. FLASH_TS1 7 7 5 i fic B 18
28 O0x1FFF OF70 FA1 HSI 24MHz 8% F ¢ Biff) FLASH_TS2P. FLASH_TPS3 % {7 #f It it &
29 Ox1FFF OF74 120 HSI 24MHz 4% F %} 87 ] FLASH_PERTPE %5 /7 25 UL BAH
30 Ox1FFF OF78 17 HSI| 24MHz #i3 F X Biff) FLASH_SMERTPE %7 7 #F ) fic & {5
F I 2% W s 3
31 OxLFEF OF7C 171 HSI 24MHz #i2%8 FX$ Biff) FLASH_PRGTPE. FLASH_PRETPE % {7 #& 1)
i B E
Ox1FFF OF80-
! 0 Ox1FFF OFFF RESERVED

4.5.1. HSI_TRIMMING_FOR_USER

Address: Ox1FFF OF00~0x1FFF OF10

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI_FS[2:0] HSI_TRIM[12:0]

R | R]R R I RIRIR IR [RIRJTRIJIJRIJTRIJIRIRI]TR

BTN R, 5 A\ RCC_ICSCR #4783 X B 1) HSI_FS[2:0]#1 HSI_TRIM[12:0], LASEIL

HSI S 11 5 ..
4.5.2 B EARIZHIRHEE

Address: Ox1FFF OF14(30°C). Ox1FFF OF18(85C)

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

Res Res Res Res Res
TScal[11:0]

AR R Z I B A

4.5.3. HSI_4M/8M/16M/22.12M/24M_EPPARAO

Address: OX1IFFF OF1C(4MHz). Ox1FFF OF30(8MHz). OX1FFF OF44(16MHz). Ox1FFF OF58(22.12MHz).

Ox1FFF OF6C(24MHz)
31 30 29 28 27 26 25 24 | 23 | 22 [ 21 ] 20 [ 19 ] 18 [ 17 | 16
Res Res Res Res Res Res Res TS1[8:0]
R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TS3[7:0] TS0[7:0]
R I RITRIRI|IRIJITRIR TR RIR]IJRIRIJIJRIRIR] R
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A T EAR Y 75 L (1) HSI I B, IR MAH R bk #ds, 55 N\ FLASH_TSO0. FLASH_TS1.
FLASH_TS3 @7 a%, LASZBLNTR. HSI AT BT 75 148 5 i ) (R &

4.5.4. HSI_4M/8M/16M/22.12M/24M_EPPARA1

Address: Ox1FFF OF20(4MHz). Ox1FFF OF34(8MHz). Ox1FFF OF48(16MHz). Ox1FFF OF5C(22.12MHz).

Ox1FFF OF70(24MHz)
31 30 29 28 27 26 | 25 | 24 [ 23 | 22 [ 21 ] 20 | 19 [ 18 [ 17 | 16
Res Res Res Res Res TPS3[10:0]
R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res Res TS2P[7:0]
RIRI]R]IRIRI|IRIJ]R] R
AT T EEARYE 75 EEWE 1) HSI IRl e £ VA ik 52 2598 . F'5 N FLASH_TS2P.

FLASH_TPS3 % {74k, LASZHLNS R HSI AR AT 75 0 #4255 B[] (1) P 2
4.5.5. HSI_4M/8M/16M/22.12M/24M_EPPARA2

Address: OX1IFFF OF24(4MHz). Ox1FFF OF38(8MHz). Ox1FFF OF4C(16MHz). Ox1FFF OF60(22.12MHz).

Ox1FFF OF74(24MHz)
31 [ 30 [ 29 [ 28 [ 27 [ 26 [ 25 | 24 [ 23 [ 22 [ 22 [ 20 [ 19 [ 18 | 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res PE[Tg]PE
R
15 | 14 [ 13 [ 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
PERTPE[15:0]
RIR]I]RJ]R|I]RJIJRIR IR JTRITRI]IRIRIRIJRIJR]] R
AT EARYE 75 E e ) HSI BB, B AR HhE 352 44, B 5 N\ FLASH_PERTPE F {7489,

CASEIUN B HS A i 75 R 4 5 I TR

4.5.6. HSI_4M/8M/16M/22.12M/24M_EPPARA3

Address: OX1IFFF OF28(4MHz). OX1FFF OF3C(8MHz). Ox1FFF OF50(16MHz). OX1FFF OF64(22.12MHz).
Ox1FFF OF78(24MHz)

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

Res | Res | Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res TPE[16]
R

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

SMERTPE[15:0]
RIRJI]R|IRJRJ]RIR IR [RIRJIJRI]IJRIJIJRI]IRIJIR] R
B 5 B AR 5 B 1) HSI BRI, e 8 DA R 52 H s, 755 N\ FLASH_SMERTPE 77 {7 4%

H, BASEHINS L HSI AR BT 5 (045 5 1 8] (1 B

4.5.7. HSI_4M/8M/16M/22.12M/24M_EPPARA4

Address: OX1IFFF OF2C(4MHz). Ox1FFF OF40(8MHz). OX1FFF OF54(16MHz). Ox1FFF 0F68(22.12MHz).
OX1FFF OF7C(24MHz)

31 30 29 | 28 | 27 | 26 | 25 [ 24 [ 23 [ 22 [ 21 [ 20 | 19 | 18 | 17 | 16
Res Res PRETPE[13:0]
R R R R R R R R R R R R R R
15 14 13 | 12 [ 11 | 10 9 8 7 6 5 4 3 2 1 0
PRGTPE[15:0]
R | R ITRIRJRJRJIJRJITRIRITRITRIRI]IRI]IRI]IRIR
B R EAR S T ZEBOE A HSI I B, e AR N b 3 i 8dfls . 155 A\ FLASH_PRGTPE #
FLASH_PRETPE #4728, LASZELNS N, HSI AT AT 75 A48 55 i 1) RO ic
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4.6. NEHEPF

Xt Flash main memory FER$ELHE LA JLFF L] :
SDK (software design kit) R, FRXTRRE T X BI05 M /3, K2 2Kbytes.
EEfRY(RDP), i1k B AN il
wrtie protection (WRP) %], LAFjIEABERNSEIE (HTIETFAERIEE PC BIRED « SR 1k
FE &1t 4Kbytes.
B Option byte SR, LI TMMHIRIT .

4.6.1. WHEKMFF R (SDK) X B AR H

# FLASH_SDKR & fr a3 R4/ XI5, JEFE table 15 AL RAHIE .

{347 (X 32k i FLASH_SDKR #7724 ff] SDKR_STRT[4:0],SDKR_END[4:0]5& X, 4" bit %} 2Kbytes.
Start address

FLASH memory base address + SDK_STRT[4:0] x 0x800(included)
End address

FLASH memory base address + (SDK_END[4:0]+1) x 0x800(excluded)

24 SDK_STRT[4:0]°k T SDK_END[4:0]ff, SDK ¥ %k *4 SDK_STRT[4:0]/M FEk&5:T
SDK_END[4:0]if, SDK #3424

ERIPARCIRE T, X FLASH_SDKR 27 f7 axfift bR R4 (5 SDK_STRT[4:0]°K T SDK_END[4:0]) , fif
fEoxsefiik 2# (mass erase) (SDK X RIFIIFEFZAICA S N, #id2#E (mass erase) | 1%
SDK X REFEAR P IVED , 4R )5 T 5637 flash option byte H1f#) SDK option HIE IR 55 fIME & SDK {3
RO .

UEif, FLASH_SDKR # A7 8N AA ST H, HI LHEEN (POR/BOR/PDR) mi# OBL Hfi, #Fifdés
W24 29 M flash option byte (1) SDK option %5253 27 /7 2%

4.6.2. INFFiRfRIP

Wit %8 RDP W75, HEHT RS E AL (POR/BOR 53 OPL EA0)4#¥i 1 RDP M1, A LLSH
BRI TR . RDP {£3" flah main memory. option byte. SRAM.

AiE I SWD AR IERRS, ORI E, W T B EATA R REE AL .

24 RDP &I 75 ARG B 6 IEHG /775 T option byte i}, Flash memory 24 {74

*® 4-5 INAF RTINS

RDP byte value RDP complemented byte value Read protection level
OxAA 0x55 Level O
[%:(OXAA 1 Ox55)2H & AT AT Level 1
Level 0: &F &P

Xt main flash [fJi. program FIHE#E/E & RTRE, X option byte /& AT LAEATAT fAl B 4E .
Level 1: &P
LT AT B RDP K HAMY A 5L (OXAA. 0x55) ZAMWALA, N level 1 S/ 4E2, Level 1 &
AR BRI 0 o
R AR THATRF (A main flash B30, ®T LK main flash. 385075347 AT #4F
B Debug, A SRAM E3hLL MM system memory JE%) (Boot loader) fEH MR, mE UM SRAM miH
system memory (Boot loader) JH3l, main flash & AGERE 1. fEXLEBIAT, X main flash 805 5
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Pl — A E AR, BLAG A hard fault Hri#.

ME AT Level 1 (OXAA ZAMEMRIED , WREBEHCH Level 0 (5 OxAA) , TE{E2% main flash #E4T A

BHEE.
L 4-6 Ui RS SR GO PAT R IR R
| sp M Main Flash(CPU)Jg 3l WY
® KK [ AP e A RAM BT/ DMA
A Tk M System memory
X4 i | BeR (Frem o SIEIE (From SDK Area) 4T
s | ok Area) PAT
%| % Rea | Writ | Eras Rea | Writ | Eras Rea | Writ | Eras Rea | Writ | Eras
d e e d e e d e e d e e
Non i Y Y \ N/A | N/A | NA | Y Y Y Y N N
SDK e es es es es es es es 0 o)
Area 0 ffifE | Yes | Yes Yes | Yes | Yes Yes | Yes | Yes Yes | Yes No No
SDK Z;if N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Area i
fffE | No No No Yes | Yes | Yes No No No No No No
QBE Zf Yes | Yes | Yes | NNA | N/A | N/A | No | No | No | No | No | No
B
Area 1 ffife | Yes | Yes Yes | Yes | Yes Yes No No No No No No
SDK Z;fi N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Area i
fife | No No No Yes | Yes Yes No No No No No No
System aDt')Te Yes | No | No | N/A | NJ/A | N/A | Yes | No | No | No | No | No
memor | X |-
y Yes No No Yes No No Yes No No No No No
able
T aDtl)Te Yes Yes Yes N/A N/A N/A Yes Yes Yes No No No
g x -
T area aEane Yes Yes Yes Yes Yes Yes Yes Yes Yes No No No
Factory aDt'jé Yes | No | No | NJ/A | N/A | N/A | Yes | No | No | No | No | No
X
bytes aEbr;-e Yes No No Yes No No Yes No No No No No
aDt')fé Yes | No | No | N/A | N/A | N/A | Yes | No | No | No | No | No
]]p} X En-
able Yes No No Yes No No Yes No No No No No

Note:

(1) AFTIX IR 143 (mass erase) $54#i<x#4 SDK [X .
(2) fEAI%t level 1 & 25500 level 0, #B2 it & iE 4%+ main flash {144 (mass erase) .

(3) N/A I 352 SDK X2k fE

FE A X 380152 HH A P 0 SDK X sk il (475 L

i, T AMETE SDK X4, 3% SDK XIEAFAIERL HFR 7 s i, AL

(4) %M SRAM B3 system memory PUATFE T EIEMMIEN: — N RIEE R E Boot B3, 7— M2l

B E s, P 3 SRAM B3 system memory.

4.6.3. NS
Flash o LA B B RS, USRI SR, & X WRP 277 SR Ar 725k A 4Kbytes [ 3

1 (WRP) X3, R 1 AKX ARD. BAAZ T WRP %5173 1 HA .

4 WRP XM 80E, WA Rt T s s 580 . MR, BNl R — A X e v SR, Nl
44 (mass erase) IIFEAENEM .
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BEAN, B SRR B (R 0 X S (TR S 4 0E, ) FLASH_SR 2717 8 11055 (547 485 AR
(WRPERR) £ B 7.
E: BHEP A main flash #AEH .
4.6.4. B FEH HHED

SRETHOLT, EWU R, JFEAT SR SR U e S, 5 E R OPTKEYR

AR EHNIEWI T
4.7. NEP M
K A-T INAF TR TE R
T ERE B TR 2./ o W i R O 8k g oaEd:
End of operation EOP Write EOP=1 EOPIE
Write protection WRPERR Write WRPERR=1 ERRIE

W CUR S5 i R W bR, {H 2724 Hard fault:
B i#4 flash memory f] FLASH_CR 2717 8% 1 FE 51 4t it
B iRB flash eI 19 (105 B AE 7 A1 R
B 5 FLASH #AERBEAT 32 A7 88 ins 57
B[R Flash (5714 (pageerase) . F#% (sectorerase) fl4# (masserase) ) #A{ERIELT 32 L
s 7
W PRI A A A I S R R EAT 32 A7 80 (0 5%

4.8. WEHEFHFHERD

4.8.1. FLASH v [0 & % 7728 (FLASH_ACR)

Address offset: 0x00
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res LA-
TENCY
RW
Bit Name R/W Reset Value Function
31:1 Reserved
Flash A /EXS B S RPIRAS :
0: flash SARMERAERRE (RAEMBTE 24MHZ K LA
0 LATENCY RW 0 ™
1: flash EEH 1 ANERPIRES, BIG XL flash FFEHA
Ao R (RGEE 48MHZ)

4.8.2. FLASH ##H% 7% (FLASH_KEYR)

Address offset: 0x08
Reset value: 0x0000 0000
FT A 2 A7 237 2 write-only, 2H3R 9] 0.

31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 ] 20 | 19 | 18 | 17 | 16
KEY[31:16]

wiliwlwIlw |lwIlwI lw]l|lw [wIlw] lw]|wI ]lw] [w] [w]|] w

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

KEY[15:0]
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lwiwlwlw lwIlwIlw [w [wliwlw]lwI lwI lwI lwl]l w |
Bit Name R/W Reset Value Function
N H FME LR ELSE TN, 4 Ref#8 FLASH_CR 217
310 KEY[31:0] W 0x0000 %, JfliRe T flash [#15 HEEAE
KEY1: 0x4567 0123
KEY2: OxCDEF 89AB

4.8.3. FLASH &I & 7% (FLASH_OPTKEYR)

Address offset: 0x0C
Reset value: 0x0000 0000
FT G A A AR 2 write-only, #2HR A 0.

31 [ 30 [ 29 [ 28 [ 27 [ 26 | 25 | 24 [ 23 [ 22 [ 21 [ 20 [ 19 [ 18 [ 17 | 16
OPTKEY[31:16]

w | w W W W w w w w [ w [ w w w w | w w
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTKEY[15:0]
wliwlwIlwIlwIl[wilw [w [wlwlwlwI lw]lw] [wl] w

Bit Name R/W Reset Value Function
T E D6 A SRS N, A RE unlock flash (1)
option &£, FFfEAE T option byte ¥ pro-
31.0 OPTKEY[31:0] W 0x0000 0000 gram/erase #1F
KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F

4.8.4.FLASH RAZ A% (FLASH_SR)

Address offset: 0x10
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res BSY
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTV WRP
ERR Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ERR Res | Res | Res EOP
RC W1 RC W1 RC W1
Bit Name R/W Reset Value Function
31:17 Reserved
bR EAL
16 BSY R 0 ZAIRIR flash FIAE IETEREAT . % A01E flash #EAERIHF 4G
PR EAL, PR S B R A RS .
Option and trimming bits loading validity error
4 option Al trimming bit & R AGAVCHELRS, AlE & A7 1%
S OPTVERR | RC_W1 0 fir. BSHORICREREIE, Pkl A qe.
W51, EE.
14:5 reserved
Write protection error
234 program/erase [{HhkAb T 47 5 R4 1 flash [X 35 A
4 WRPERR RC_W1 0 (WRP) , FffFEALIZAL .
51, HEEN.
3:1 Reserved
Y flash B SHEBRAE DI 5E 1, WAFB AL . A S an
0 EOP RC_W1 0 FLASH_CR 2747 #&f] EOPIE ¥ e A4 S B AL .
51, HEEN.

4.8.5. FLASH =l 3 783 (FLASH_CR)

Address offset: 0x14
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Reset value: 0xC000 0000

31 30 | 29 | 28 27 26 | 25 | 24 | 23 | 22 | 21 | 20 19 18 17 | 16
LOC OPT Re | Re | OBL_LAUN Re ER | EO Re | Re | Re | Re | PGSTR OPT Re
K LoC s S CH S R P S S S S T Res | STR s
K IE IE T

RS RS RC_W1 RW | RW RW RW
15 14 | 13 | 12 11 10 | 9 8 7 6 5 4 3 2 1 0
Res | Res | ¢ | Re SER R | Res | Res | R€ | Re | Re | Re | pos | ME | per | PG
S S S S S S S R
R
RW RW | RW |
Bit Name R/W 5;5”% Function
FLASH_CR Lock fi7.
BAEXHZAL R REE L. M EN)E, FLASH_CR 7 f7e5 i
{E. MRING RO F)E, SO HES, BT
31 Lock RS FLASH_CR % {745
[RGB B e G, B
LRBIIHIRBI FA, SRR EAOIRES, B3
TR HENL.
I Lock 7.
WXL R e BN, MENSE, FLASH_CR %8s
JETRFNH RMBLE B . R heh BARSI FE, 1%L
30 OPTLOCK RS WA, R80T FLASH_CR #1745,
R SR E S G, EAE]
LIREINRI A, SRR B AOIRE, HE
T —RARGE L.
29:28 Reserved
SRRV K.
MBI, AR RGEATIR I N E R EAY
3 T 5 B AR e R G A . SR OPTLOCK 17
27 OBL_LAUNCH RC W1 BB, ZNAREHS.
0: JETF AT E TR
1: PPAETRZTEBIER, KRETEENM, ATERZT
SPERTE
R AT, 24 FLASH_ SR 2917 2511 WRPERR 174
BAL, Rz RS, WP BHE R
25 ERRIE RW 0: Frfilig etk
1: B4
BB SE AP W
2 FLASH_SR 2717451 EOP A BAL, %0748 % T K v
24 EOPIE RW P
0: EOP i<
1: EOP fhlrffif
23:18 Reserved RW
Flash main memory [IZRFE#AE 1 JH 3047 .
%A A5 T Flash main memory fIZRFEEEME, HAFELL,
19 PGSTRT RW 76 FLASH_SR 71752111 BSY (rHif-EI5, RS2 %
£i7.
18 Reserved
Flash 35015 & 2501 Ja 3z
AR B T XEB T e M. BAFE AL, 7 FLASH_SR
AR BSY MG F G, E F %A .
17 OPTSTRT RW VERR: %] flash JEIT ISR, B E ZE A
128Bytes [1] page HHATEBREEE, HHATHRIEEAE, HA
AL H T AME S A
16:12 Reserved
4kByte [f] Sector erase {§:/E
11 SER RW 0: RikF flash A sector erase #:{F
1. %&F% flash [ sector erases #:AF
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Bit

Name

R/W

Reset
Value

Function

VE:

1) Sector erase A< %} flash information memory & ff
H.

2) Sector erase % # &y WRP 1 XA E/ER .

10:3

Reserved

MER

RW

Mass erase 1

0: FKik# flash ) mass erase #/F

1: #&#% flash 1 mass erases ##1F

VE:

Mass erase A~<x%f flash information memory #E1EH . 4H
WRP % 5ERf, Mass erase A/

PER

RW

Page erase #:1E
0: FKik$% flash (] page erase #1F
1: i%&F% flash [f) page erase #1E

PG

RW

Program #{F
0: Ri%k#¥ flash KIgmfEielt
1. ¥ flash ()4 fEieAE

4.8.6. FLASH & & 788 (FLASH_OPTR)

Address offset: 0x20
Reset value: 0x0000 xxxx. £ _FHE A7 (POR/BOR/OBL_LAUNCH) FJiUa, M flash information memory ff]
36 T X33 HHAH . B,

HANENLTFAE AR AH M option bit.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
nBO NTRS WW | IWD BO
oti | mop | PG G BOR_LEV[2:0] R_ RDP[7:0]
E | -SW | _sw EN
RW [RW [RW | RW | RW [ RW [RW |RW [RW [RW [RW [ RW [ RW [ RW [ RW | RW
Bit Name R/W Reset Function
Value
31:16 Reserved
15 nBOOT1 RW 5 BOOT PIN —jft, ##8H JA st
0: XENIHIA
14 NRST_MODR N 1: GPIO: GPIO Ijjf
0: fififf watchdog
13 WK RW 1: #4F watchdog
0: fififf watchdog
12 IWRGSW RW 1: {4 watchdog
000: BOR L7FMIME N 1.8V, FEEBI{E N 1.7V
001: BOR LJ+BI{E N 2.0V, TIEBI{EN 1.9V
010: BOR FJFHI{E Ny 2.2V, FIEBI{E N 2.1V
) ) 011: BOR LJHBI{E AN 2.4V, TEEBEN 2.3V
119 BOR_LEV[2:0] RW 100: BOR LJHHIE Y 2.6V, FHEMIfEH 2.5V
101: BOR LJHHRIME N 2.8V, FRHERMEN 2.7V
110: BOR LJHHIME N 3.0V, TFRREN 2.9V
111: BOR EFJFEIME AN 3.2V, TFHEEIE A 3.1V
BOR enable
8 BOR_EN RW 0: BOR AM#fE
1: BOR f#ifit, BOR_LEV i&fEH
OxAA: level 0, read protection inactive
70 RDP RW JE OxAA: level 1, read protection active

4.8.7.FLASH SDK Hihi-%7#48% (FLASH_SDKR)
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Address offset: 0x24
Reset value: 32’b0000 0000 0000 0000 000X XXXX 000X XXXX. fE FHE/. (POR/BOR/OBL_LAUNCH)
FEJ8UE M flash information memory % 5= 15 X 385z HAH R (B, 5 AN 225 A7 2540 B 1) option bit.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res SA_ENDJ[4:0] Res | Res | Res SA_STRTI[4:0]

RW | RW | RW | RW | RW RW [RW | RW | RW | RW
Bit Name R/W REEC Function

Value

31: 13 Reserved
12: 8 SDK_ENDI[4:0] RW SDK area end addres, &—Hi%f ) STEP iy 2Kbytes
7: 5 Reserved
4: 0 SDK_STRT[4:0] RW SDK area start address, f—fiXIN ] STEP 2y 2Kbytes

4.8.8. FLASH WRP Hilit % 772% (FLASH_WRPR)

Address offset: 0x2C
Reset value: 0x0000 XXXX
7 EHE A (POR/BOR/OBL_LAUNCH) B, M flash information memory f 1% 55 7 5 [X 38152 H AR N AR

BB A 44 B option bit.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res | Res Res Res Res | Res Res Res | Res | Res

15 [ 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
WRP[15: 0]
RW [RW [RW [RW [|RW [RW [RW [RW [RW [|RW [RW [ RW [ RW | RW [ RW | RW

Bit Name R/IW \nglsue; Function
31: 16 Reserved

15 WRP RW 1 (1) :zgig: 12 ;gg;‘; AFCVFIEAT program 1 erase
14 WRP RW 1 (1) 2232: 12 gg}gﬁj A Fe¥r#t4T program 1 erase
13 WRP RW 1 2 :ztg: g ig}i;}: A fe¥F#E4T program Fil erase
12 WRP RW 1 (1) :zgig: g ;ggiﬁ A FeVFiEAT program Fil erase
11 WRP RW 1 (1) 2232: E gg}gﬁj A Fe¥r#t4T program 1 erase
10 WRP RW 1 2 :ztg: 18 ig}i;}: A fe¥F#E4T program Fil erase
9 WRP RW 1 (1) :zgig: g iggi}z AR FeVrEEAT program Fil erase
8 WRP RW 1 (1) zgg:g: g Eg}i?}z AR ¥FEEAT program Fil erase
7 WRP RW 1 (i’ 2232:;: fﬁé}ii}zy R I ¥FHEAT program 1 erase
6 WRP RW 1 (1) 222:2: 2 fﬁg}i?; R feVFiEAT program Al erase
5 WRP RW 1 (i’ zgg:g:g fﬁé}ii}z A FLYF#EAT program Fil erase
4 WRP RW 1 2 zgzﬁg: j: ig}iﬁ, A FCVFREAT program Fil erase
3 WRP RW 1 0: sector 3, HERY, AA¥F#EAT program Hl erase
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Bit Name R/W \R;leue; Function

1: sector 3, LERP"
2 WRP RW 1 (1) zzg:g:;: j}é}iiﬁ RAeFHEAT program 1 erase
1 WRP RW 1 (1) 2232:1 iggiﬁ R AeFHEAT program il erase
0 WRP RW 1 (1) zzg;g:g iggiﬁ RAYFHEAT program il erase

4.8.9. FLASH HEHRFT 6] Bt B % 723 (FLASH_STCR)

Address offset: 0x90
Reset value: 0x0000 6400

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SLEEP_TIME[7:0] Res | Res | Res | Res | Res | Res | Res | SLEEP_EN
RW [RW [RW [RW [ RW | RW | RW [RW RW
. Reset q
Bit Name R/W value Function
31: 8 Reserved

FLASH BEAR R 7] 1120 (ZE T HSI_10M B8 i 4548
PRGN BIERE LSI 5i# LSE B, 3RS MRS T8
HTHE, I XA AR 1T ae (U TE LSI 803
LSE MRS BT, {37 ZIhAe

MR IZThRERS, AR RGBT A I Flash 41
15: 8 SLEEP_TIME RW 0x64 TR HR 25 FR) st TR) 58 A

tusi_1om * SLEEP_TIME

Note:

tisi_1om A HSI_10M [ & #1;

R Flash DTURE IEME, Aarfral | K IOE MR E N

0x28.
7: 1 Reserved
FLASH HERRAE 3 7%
0 SLEEP_EN RW 0 1: enable flash sleep
0: disable flash sleep
4.8.10. FLASH TSO & f7#% (FLASH_TSO0)

Address offset: 0x100

Reset value: 0x0000 xxxx

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res TS0
RW |RW | RW | RW | RW | RW | RW | RW

Bit Name R/W \Fjglsue; Function

31: 8 Reserved
AR m 32 AR LR information XA S bR EHE, B
Kt B AE R, DASZENT N, HSI A5 FT 7 (45 5 B 8] (T
Ho

70 TS0 RW Ox XXXX {RAFLE Flash fn bk -
24MHz R HE B A . OX1FFF OF6C
22.12MHz B HEE A7 fscthhl: Ox1FFF OF58
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Bit Name R/W ReEsEL Function
Value
16MHz & E(EAF Ok : Ox1FFF OF44
8MHz KHE(E A hk: Ox1FFF OF30
AMHz R HE(EA7 iUt : Ox1FFF OF1C
4.8.11. FLASH TS1 &772% (FLASH_TS1)

Address offset: 0x104

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res TS1
RW [ RW [RW [RW [ RW | RW | RW [ RW | RW
Bit Name R/W 5;3”8; Function
31: 9 Reserved
B 13 R AEILE information [X AR B HHEFIEGE, B
Hof R AR, DASEENT R, HSI AR BT 5 A48 5 B 1) R AT
H.
{RA7AE Flash i a0 S Hhhk A
8: 0 TS1 RW OX XXXX | 24MHz B HE(E A7l OXLFFF OF6C
22.12MHz B #E(E A7l . Ox1LFFF OF58
16MHz KHEEAZ i hk: Ox1FFF OF44
8MHz R HEE A7 bt : Ox1FFF OF30
AMHz BEME A AU L. OxAFFF OF1C
4.8.12. FLASH TS2P %788 (FLASH_TS2P)

Address offset: 0x108

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res TS2P
RW [RW [RW [ RW [ RW [ RW [ RW | RW
. Reset .
Bit Name R/W value Function
31: 8 Reserved
TR T 3 R AEILE information X AR HLHEFOEGE, B
XN ZFAE S, LASEENT N HSI AR BT /s B4 5 B[R] A S
=
{RAFAE Flash 8940 T bk
7: 0 TS2P RW OX XXXX | 24MHz BHEE A7 HE: OXLFFF OF70
22.12MHz B HE(EA7 ik : Ox1FFF OF5C
16MHz KHE(E /i bE: Ox1FFF OF48
8MHz BHE(E fE itk : Ox1FFF OF34
AMHz B AE Gt OX1FFF OF20
4.8.13. FLASH TPS3 #1588 (FLASH_TPS3)

Address offset: 0x10C
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Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res TPS3
RW [RW [RW |RW [RW [RW [RW | RW | RW | RW | RW
Bit Name R/W ST Function
Value

31: 11 Reserved

BAEIE 5 AE BTE information X AH S HuhE FOEUE, BN

Nof BB A7 2, LASZILRT R HSI A% T 75 482 5 I 1) F e

B

{RFELE Flash [0 kP -
10: 0 TPS3 RW OX XXXX | 24MHz B HEE A7 ubE: OXLFFF OF70

22.12MHz B HE(E A7k : OxAFFF OF5C

16MHz KHE(E /i bE: Ox1FFF OF48

8MHz R (A A7 it : Ox1FFF OF34

AMHz AL OXLFFF OF20
4.8.14. FLASH TS3 #1788 (FLASH_TS3)

Address offset: 0x110

Reset value: 0x0000 xxxx

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res TS3
| | | | | | | RW
Bit Name R/W RIS Function
Value
31: 8 Reserved

WA E a3 AR PR information X AH S Hibk R38R, S
S AT A, DASEI B HSI AR BT 75 42 5 s 1) (O e
Ho

{RAELE Flash f4n R kg .

7: 0 TS3 RW OX XXXX | 24MHz B #E(EAF bk : OX1FFF OF6C

22.12MHz B HEAE A7 itk : Ox1FFF OF58

16MHz R vEEAE 77k : Ox1FFF OF44

8MHz R A7 bt :  Ox1FFF OF30

AMHz S HE(E AL OXLFFF OF1C

4.8.15, FLASH J{#E (PAGE ERASE) TPE register (FLASH_PERTPE)

Address offset: 0x114

Reset value: 0x0001 xxxx

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

Name

R/W

Reset
Value

Function

31: 17

Reserved

16:

PERTPE

RW

0x XXXX

H.

{RFELE Flash fn kP -
24MHz B HE(E il . OX1FFF OF74
22.12MHz B #EAE A7 itk : Ox1FFF OF60
16MHz B 7Bt E: OX1FFF OF4C
8MHz S A7 i bt : OX1FFF OF38
AMHz AL OX1LFFF OF24

BT A7 information XA RZHHE R, SN
XS AT AEA  CASEIILRT R HSI R BT 5 A4 5 I (8] (7

4.8.16.

FLASH SECTOR/MASS ERASE TPE % 7% (FLASH_SMERTPE)

Address offset: 0x118

Reset value: 0x0001 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | SMERTPE
RW
15 14 13 12 11 10 | 9 8 7 6 5 4 3 2 1 0
SMERTPE
RW [RW [|RW [RW [ RW [RW [RW |RW [|RW [ RW | RW [ RW | RW | RW | RW | RW
Bit Name R/W Reset Function
Value
31: 17 Reserved
Akt H AE R information [XAH R HbEEHE, BN
o N ZEAE 0%, LSS B HS 4 T 75 148 5 I ] ) i
.
{RAFAE Flash B9tn bk
16: 0 SMERTPE RW OX XXXX | 24MHz B #EME A7tk : Ox1FFF OF78
22.12MHz B #E{E A7 iU : Ox1FFF OF64
16MHz EsE(EfEiUtdE: OxLFFF OF50
8MHz M HE(E 7tk : Ox1FFF OF3C
AMHz RHE(E AZ 3. OX1LFFF OF28
4.8.17. FLASH PROGRAM TPE register (FLASH_PRGTPE)

Address offset: 0x11C

Reset value: 0x0000 xxxx

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

RW [RW [RW | RW [RW [RW |[RW [RW | RW [RW [RW | RW | RW | RW | RW [ RW

Bit

Name

R/W

Reset
Value

Function

31: 16

Reserved

15:

PRGTPE

RW

Ox XXXX

B sz HAE I information X AHREHBHE ISR, B
o N A AE A, DASEIUG R HSI AR o5 48 55 1 1) (1 S
&

{RAELE Flash fdn ik -

24MHz KM AE Gt Ox1FFF OF7C

22.12MHz B #E{E A7 : Ox1FFF OF68

16MHz B A itht: OX1FFF OF54
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8MHz K HE(E 7tk : Ox1FFF OF40
AMHz KSHEEAE 3L : OXLFFF OF2C

4.8.18.

FLASH PRE-PROGRAM TPE %% (FLASH_PRETPE)

Address offset: 0x120

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res PRETPE[13:0]
RW [RW [ RW | RW [RW [RW [ RW | RW [ RW [ RW | RW | RW [ RW | RW
Bit Name R/W Reset Function
Value
31: 14 Reserved
B o AE I information [XAE R Bl 3R, SN
Sof B A7 gE, DASZELNT R HSI AR T i 10455 B 18] fr e
H.
{RAFAE Flash i a0 ik A
13: 0 PRETPE RW 0x12C0 | 24MHz (A A7 HbtE: OX1FFF OF7C
22.12MHz B #E{E A7tk . Ox1FFF OF68
16MHz KHEEAE k. Ox1FFF OF54
8MHz R HE(E A7 bt :  OX1FFF OF40
AMHz 1 HEAE AL : OXLFFF OF2C
4.8.19 FLASH & 7285
o)
AR IO = = I I S S = 0 B O s S O T R IR N Y
et
0 FLAS ,
H_A <
X CR —
0
0 | Reset 0
value
0 FLAS
H KE KEY[31:16] KEY[15:0]
é YR
85;?;2000O000000000000000000OOOOOOOOOO
FLAS
0| HO OPTKEY[31:16] OPTKEY[15:0]
X PTKE ) ’
0 YR
Cfi,jfli‘ztoooooooooooooooooooooooooooooooo
[ad [nd
FLAS L ul
Ol Hs = o o)
X R m 0| [ad LU
1 O =
0 Reset olo 0 0
value
O
X Z| — =
FLAS | | Q =) W o o
®lhwc |93 3 |¥s R 0 i
X R — E — Wl w O o N b=t
1 o o) o 0|
4 O
Reset
value | 010 0 0 0 o ojo]|o
LL|
a = >
o | FLAS 599 % w_ | &
H O 8 Qo 2 | RDPI[7:0]
x| PR ah9g9 &% |9
2 9 o g 3 o o
0 Z
Reset x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x
value

47/412




PY32F030 RAZEFHf

—h
-

@ »

Reg-
ister

31

30
29
28
27

26

25
24
23
22
21

20
19
18
17
16
15

14
13
12
11

AN X O

FLAS

DKR

SA_END[4:0]

SA_STRT[4:0]

Reset
value

X| X| X| X| X

X

X

X

X| X

ONX O

FLAS

RPR

WRP[15:0]

Reset
value

X X| X[ X[ X| X| X| X] X|X

O o X O

FLAS
H_ST

CR

Reset
value

© |SLEEP E| X

FLAS
H_TS

[7:0]

Reset
value

FLAS
H_TS

Reset
value

FLAS
H_TS
2P

Reset
value

X| X| X

FLAS
H_TP
S3

FLASH_TPS3[10:0]

Reset
value

X| X| X| X| X| X

X

X

FLAS
H_TS

TS3

[7:0]

Reset
value

X

X

AP PXO ORPRPXONOORLX OO, X OMRORFRX OOOKR X O

FLAS
H_PE
RTP

WRP[15:0]

Reset
value

X | PERTPE

kR EFkXO

FLAS

MER
TPE

Reset
value

OFRr P XO

FLAS

RGT
PE

Reset
value

ONPF X O

FLAS

RET
PE

Reset
value
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5. HL IR 1% 4
5.1. HIE
5.1.1. EHIEHEE

VCCA VCCA domain
\ ADC \ \ COMP \
| LSE | \LSl\ \st
[ Y
FLASH
VDD domain
VCC domain
— ‘HSI_lOM‘ ‘ HSE ‘ ‘ PLL ‘
PDR BOR
vee) | VR VDo CPU Core/Digital Peripherals
BG PVD VDD1
‘ RTC ‘ ‘ 10_CTRL ‘
PMU
‘ IWDG ‘ ‘ LPTIMER‘
veeio VCCIO domain
VDDA IO Ring ‘ PWR_Acon ‘ ‘ RCC_Acon ‘
® VDDP
PWR_CR1[18] SRAM
— VDDA
K 5-1 FEIEAE K
% 5-1 HFHEH
Uikl FHYR FLYRAE iR
1 vCcC 1.7v~5.5v I YRE RO pR g R, RO R R
YR AN ) R . VTR S
9 VCCA 1 7V~5.5v ;.Ajé?w%mmﬁu,\aa, kBT VCC PAD (A ¥ it g H YR
3 VCCIO 1.7v~5.5v Z5 10 fitH, sk H T VCC PAD
KEHT VR I, ASH NS FEELZEER. SRAM AL, 4
MR #tei, #il 1.2ve 43k stop BN, WIERMAERE, W
4 VDD 1.2v/1.0v+10% ) N . .
VIZEVESTA BLH MR 50 LPR e, MRS PAE B vt LPR i & 1.2v
o 1.0v.

5.2. HEHATES

O P BT P T 2
B MR (Main regulator) 7£:5 5 IEH SRS AR R TAE.

B LPR (low power regulator) fE stop #z0F, $e4t B RIhFEMIER .

VDD SRS B TAERE R, SRE T MR 2 LPR.

RS T, MR ORFRLAE, fith 1.2v ik, LPRGH.

7t stop B, AIHEAFYE N MR B LPR i, [FIFE, B3R stop J5, LPR fEHLIEHL T 1) VDD

& 1.2vitZ 1.0v.
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5.3. IISHEEETHE

B A LA BB M 6 VR BO%H VDD HR AT AT, 00 5 AT DAARYE B A R IZ AT EAN R T,
TR A5 K I (4 1 B S T AE o

AT H 58 SCH A R Y

B  Range 1: HM:AEEH

MR 8t g 8AE 1.2V (VDD) , RGN B n] LS AT 7E e PR F 48MHZ T o

B  Range 2: {RIh3EEH

WA b T stop B, A Rvrsoe LG, Az X5 LPREIEH.

BIAEDL, LPR B%iH v BfE 1.2V (VDD) , M BN 74 VOS i, & kA stop B, MR V)
el LPR fiE e (i SRk stop Bl LPR {1 , HL LPR # il #e sl g B {4 1.0V (VDD) o Bhif, #54»
AT TARRS B R (LPTIMER) 7] LLB4T{E LSI 8% LSE F.

S IR stop B, AR MR b, VOS 7t ARE S . R IREEA stop #5230, a0 R AR ERAR
FEARAITIAE, HEREE AL VOS AL, S HEN stop #2205 1 LPR #tH N 1.0V,

5.4. HEKE

5.4.1. E#HEAI (POR)/ FHEAMN (PDR)/REEAL (BOR)

AT POR/PDR BEEL, JRE VDD RS R, St #E it b Al R B . i IHRAE & i 41
TRFE AR

¥k 7 POR/PDR %), 5287 BOR (brown out reset) . BOR XA LGERT %I 745, #E47H AE A5 #
k.

1 BOR #4770, BOR M A i) DU e 715 BEAT 16 4%, HL B FRA0 N Bl p# vy DA S i 5

vee
VBORRS
VBORF8
VBORR?
————————————————————————————————————————————————————————————— VBORF7
VBORR6
VBORF6
VBORRS  [----memememmmmmmsnnnneaeanaeny
VBORF5
VBORR4
,,,,,,,,,,,,,,,, VBORF4
VBORR3
—————————————————————————————————— VBORF3
VBORR2
————————————————— VBORF2
VBORRL |-—mmeer
VBORF1
VPOR
VPDR
t »

tRSTTEMPO< »

Reset with BOR off  —
tRSTTEMPO< >

Reset with BOR on
(VBOR8 VBOR1)

,,,,,,,,,,,,,,,,,,, POR/BOR rising thresholds
,,,,,,,,,,,,,,,,,,, PDR/BOR falling thresholds

5-2 POR/PDR/BOR &1l
5.4.2. Al I ER N2 (PVD)
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PZAFERL AT AR RGN VCC HYR (AT DA PB7 SIS el il w7 as kT ic B . 24 VCC
T EEAR T PVD AT AR, P2 AR AN A RR R
AN FERE R EXTI Y line 16, BT EXTI line 16 FFH/ FRILERE, 24 VCC EFA#EE PVD ffs

mi, B VCC FEKE] PVD IR R LA, b, 8 iR 55 7 v F 7 7T BLEEAT 58 2 ) R AL 55

VvCC
A

VPVDRX|

VPVDFx

Configurable
hysteresis

PVD output

v

K| 5-3 PVD [#{E
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6. & Zh #8 32 fl

BAEIRE T, A ERGECE HFEEM 2 G, BENIEHIBITIBTEA. 2 CPU AT EFFEE TR, &R
BENRIIAERE A, G, BRSNS . BPEAT DAAEDIRE . MRS (] e R ()4 e %

6.1. {KIThEEMER

6.1.1. K INFEHE RN A
SR EIEE MBI s, 7 2 MEDFER .
B Sleep mode: CPU W45 (NVIC, SysTick ZTAE) , AMEATLAFRCE NIREF TIE.  CEBUAfERE
W T AR PR, EREER TAESE R K AZR D
B Stop mode: Z#E T SRAM FIZ A3 N A OREE, ik & PLL. HSI 1 HSE 2¢f, VDD # ~K
F0 3 AL P B o T A 4 e
7t stop #3, LSIAILSE o M T4, RTC. LPTIMER Z50] DM TAF. BEARIZE T & TAF
B, 2K 6-2,
£ stop BT, KR VRORAS AT A% ], B MR 808 LPR b, 4 LPR i, S8R ThFERK
BEA, (HPREEET K 2 OREF MR R B SL, SO DIREROR,  (EE & TUAN JE S Dk v i
BeAh, IR AT RN AT DU R IR 75 R DR
B R RGH AR
B XS TAMERRISNE, AT Eh (R G BRI )
gi by dr, ARIUH AR D RE R e B i R ik

‘ N

{ stop )

. /
A

ﬂ/ Run \\
y

‘\ Sleep /‘

61 AL f
6.1.2. fRIHFEBERTIF R
2 6-1 IR IDFERIATF 5%

s EN WRRE | WA xRS R e tedulan)
Sleep WFI or Return o I SpiN b : i
(sleep-now or from ISR CECRRT IR ;:HF;?;;”?JLTQ%E@ Hof JH A ) ¥ @ >
sleep-on-exit) | WFE M = Bt REC o
SLEEPDEEP bit . o
(CAAEE Y | HSISYS | HSI. PLL 2 A E

Stop 3 O | ey HSI 55 | HSE %1i; g;ﬁg Fke,

__ISRor EXTILine | #Astop | LSIAI LSE ATt #EIF ol % I,
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BR HEA AR BB 51 B BH TR voltage requator
3. WFE (EXTI %47 | iR | LPTIMER. RTC. IWDG: HHEE
Note: AL HA | BREE) | BiE, A | HRAFEE SR LIRS 1.2/1.0v
AEIEFE LSI 2L LSE | IWDG. 5355 R IHFEMLBE A 7> RCC 24 ATHE
NRST PR R AR
FLAM A b e 1A

VE 1 WOFERE VR FERA N MR B, AN sleep k.
6.1.3. & LAEEA T KIZhRE
£ 6-2 % LIRS FThes @

Sleep

Stop
VR@LPR or VR@MR MelE E 11

shig
CPU
Flash memory
SRAM
Brown-out reset (BOR)
PVD
DMA
HSI
HSE
LSI
LSE
PLL
HSE Clock Security System
(CSS)
LSE Clock Security System
(CSS)
RTC
USART1
USART2
12C
SPI1
SPI2
ADC
COMP1/COMP2
Temperature sensor
Timers(TIM1/TIM3
/TIM14/TIM16/TIM17)
LPTIM
IWDG
WWDG
SysTick timer
CRC -
GPIOs @) O

1. Y =VYes ({fifg); O = Optional (BRikF<l, wLLELERE); - = Not available

2. Flash ATFH, {HIGHRHERREE, 3 NBARIHFERE

#3. SRAM ¥ By DLgE I 83 5.

4. SRAM RTFHL, (HELHEHRAEE, HENRIKIIFERS.

5. HEN stop B AT, WRfERE T LSE CSS, MY LSE CSS HELin @y, Ml &%, Itk NMI
¥t o

{7
NN
1

_@ -

<

_@W

O o
O o

@)

O|0|0|0|0|0O| O |O|O|0|0|0|0|0(0|0| O | O |O|O|0|0|0|0|0|K| <] K|

O|0O|0|0O|0|0O| © |O|O|0o|o|o|o|o|o|o] © | O |O|o|o|o|0o|o|o|x

6.2. Sleep mode

6.2.1. 3t A\ sleep mode

I FAT WFI(wait for interrupt) @i WFE(wait for event)fi 4, HEABEIRM . BT Cortex MO+ R4t
) 27 745 1) SLEEPONEXIT A7, A4 P a1k it N B AR S pL A
B Sleep-now: i1k SLEEPONEXIT fiZ /2 0, M$hAT WFI 2# WFE J&, SZEIHEANEIRAR .
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B Sleep-on-exit: 414 SLEEPONEXIT {7/ 1, 418 AR W ISR B, 33 N BEHRAR
TERERRAS N, FTA 1910 5] 5847 U AR R AR R R AS

6.2.2. 1B H sleep mode

SR WEIENBEIRAE R, 4 NVIC ZRAF A AT S0 15 7 ] DASEES P DA B R ASE P 8

W WFE #EARERRBE S, 24— D3R AR, OO B AR . me R = R m] LUmt DA R 7 e 2k

B ESMEIEHI ARSI RE TR T, AR AE B F E PR RS (NVIC) , JR{#ifE Cortex MO+[#] SEVON-
PEND fi7. *4:8% 7 )N WFE Mefi f5 4k 2R3 AT I, 7 1B pending A2 A58 NVIC IRQ @& pending iz

(f£ NVIC K iR pending 277 8%) D JHHHE % .

B EE, BCEAMBEE A EXTIine A M. 24 CPU M WFE Mefif 5 4k 2L ATHS, Rk o
Wr pending £, B %N FZE A4 Line /9 NVIC IRQ jEiE pending {7 5 #% B 17

A B B MR 18], 9 FLA 1E P IR A RE IR 2R ]

# 6-3 Sleep-now

Sleep-now R
WFI 8{% WFE, 3fH.:
AT - SLEEPDEEP =0 jH.
SLEEPONEXIT =0
W WREEN P RERRAE S, TR H 5 0% .

BT ST WFE JE A FOREAR Y, IR T s Wl g
N AR o
% 6-4 Sleep-on-exit
Sleep-on-exit ELES
WFI, 3 H:
BEATT A - SLEEPDEEP =0 JH.
SLEEPONEXIT =1
B 720 i
R R SE IR x

6.3. Stop mode
Stop #2025 T Cortex-MO-+ 1R B2 BEAR LA K6 AbE I B K 1745, VR 1] DA B i MR 803 LPR k.
FEZAEUN, PLL. HSI A HSE #K 1], SRAM FIZi {7 ds WAL T IRFPIRAS, LSIL LSE. LPTIMER. RTC.
IWDG A] B3 AC B A 75 TAE, (RIFEMBERIEE 2> RCC IR RE T/, 4 VCORE %07 bk i) i i
N SN
& stop BT, FrA 10 51 R R IE % 1S A7 B AR R RPIRAS
6.3.1. # A\ stop mode

R T PR stop BN ThEE, B E PWR_CR.LPR=1 1, VR A LLi#EA LPR fLHi.

MR IELEGAT flash RS #4E, T stop BLRI#E N SHAEIR, B RAEAE R UT IR 85 CRRER A1
FLASH_SR #f7-#=f) BSY 7AW 1 /2 5 O e i . SfE) .

W APB 2k FIHEIE IEAE AT, T stop BRI N4 3EIR, B H] APB Ui 458 CHAHETD .

6.3.2.iBH stop mode

2 T e M R Y stop RSN, HSI Bk #EAE 9 RGN Bl
f£ stop B3, AR VR AT LPRARZS, WA stop #E Qe BEAT HAM AR E SEIR .«
f£ stop B3, AR VR AT MROIRZS, MLILTHAE SR, (HMLERIN [A] 2 4k o
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7 6-5 stop mode

Stop mode ik
WFI(walt for interrupt) B3 WFE (wait for event) , 3+ H.:
Jit B % 7€ «
1) j#id PWR_CR ¥ LPR i, #%# VR LETE MR &(# LPR T
2) @il PWR_CR [ VOS 1, #%# LPR B4 1.2V 52 1.0V
3) @ik PWR_CR ) SRAM_RETV fi, #4% SRAM [¥] retention HiJE
4) iEit PWR_CR ) MRRDY_TIME Al FLS_SLPTIME At & MR A1 FLASH F#) g i a]
E N7 Cortex MO+¥] SLEEPDEEP fi%.

Note:
HEANTT = AT HEN stop B, B EXTI line ¥ pending 7 (EXTI_PR #4758 « B 4MEA i
pendmg fiiv RTC alarm br&EhL, UAEES . AW, HEXN stop BRI Z Mg, F274k
HEPAT .
SRR T AR stop AL BT SSH] HSE, RGN APEL AN Se 3] HSI, RETEK
HSEON {7 .

NS B ThFE A R P Re 0, B0 T BLEAEE D G I JE ) 32655 26 PR A AR L [ I
HEHE HSIE ARG 8l ¢ PLL, J%H HSE.

NAR RN (], 7EREN stop BLET, RGUNBNRIZACE ik £ HSI s g,
RCC_CFGR Zif7#+ 1) HPRE %0 0, 75 NIIAE M J5 B A7) 4 i) i 2 Y AR 20 A P B 8 o
AT WL 3 stop B

AT B % WA X EXTL line GHRZEY EXTI H W7 1) S A ZU7E NVIC H i fg
BH 775 U RAE ] WFE 3\ stop #2380

AT AT 4 i B A A EXT line

CPU SEVONPEND i B {715 4t F [+ 7 pending 47
LPR | MR P i i 8] +
N JBEE 4 R HSI B[] +
flash Mg st []

6.4. FEMERERGER BF IR

EIEHIBITHNT, REMEHIZE (SYSCLK, HCLK, PCLK) ] LA T 743 471 75 77 2% it B 20 122 BRI
S 3 AT AR T DAY FH R AR S N BRI B U T, PRARAMBE A% o
HRFIBATIEBAIE (32.768kHz) , Jy3R4G BE/NThRE, B4R LRCER IS (MR HISRE)EE /Il &
I (PWR_CR1 #Ff£#5 1) BIAS_CR[3:0D , i MR H S IFE R KRR, (HEZE BN Se PRI R G Bhnse,
JEA%EE MR IIRENRE J). Rz, 4EHR BRI IE N B S g AT SRy, M6k MR 1EKEhRE S, el
RGBSR .

6.5. AMNEETERTTRE

TEIER 24T, AT DAEAR AT ) [A) 452 1k BN AR S AT AF i 45 1 AHB BF8F (HCLK) AT APB B % (PCLK)
PLBEARIHAE
R T BRARAE BRI A T TR, AN A A AT DAZE AT WL 8% WFE 454 2 B g {545

6.6. HEEHFESR
ZANE R A AT LUE R half-word 583 word 1717
6.6.1. EEJFIEH| ¥ F8E 1 (PWR_CR1)

Address offset: 0x00
Reset value: 0x0007 0000(reset by POR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 | 17 | 16
Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res Res Hg.II_%T SRAM—?ETV[Z:O
- R R
RW W RW W
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15 14 13 [ 12 [ 12 ] 10 ] 9 8 7 6 5 4 3 [ 2] 1 Jo
Res | LPR "__I'Il_laE[Sng] :\I/\IARE?ES(]—T VSO DPB Res | Res | Res ?_\,If‘ssgf BIAS_CR[3:0]
RW RW | RW | RW | RW | RW | RW RW \}7\/ RW RW RW
Bit Name R/W | Reset Value Function
31:20 Reserved - - Reserved
M Stop M EEET, HSI T FFES [R$5H] .
19 HSION_CTRL | RW 0 0: %ff MRAE)S, fiGE HSI;
1: 5 VR [EINFTIT, By 57 %) §E HSI.
Stop # 3~ SRAM retention H [ 7 il
000: Reserved
SRAM_RETV 001: Reserved
18:16 [2:0] RW 111 010: Reserved
011: % SRAM 24t 0.9V HJE
Ixx: % SRAM &4 1.2V 80 1.0V ik (kT VOS bit)
15 Reserved
Low power regulator
14 LPR RW 0 0: Main regulator {7 stop #z{
1: Low power regulator T{F7E stop Fz
Stop M EER A, {E HSI R €5, 7F FLASH #{FE Rl 7 54
GG
2’b00: 5us
2’b01: 2us
13:12 FLS_SLPTIME | RW 2'b00 2'b10: 3us
2’b11: Ous
E: MIZTAAAWEN 2p11 B, RHKER S 2 SRAM PUATHRE
s ik FLASH. H P FHAEEMEESRIT T G A S1E 3us W
il FLASH.
Stop [E] VDD HiJE A LP-VR, MBI N LP-VR )4 2 fa i
Main-VR [ [A] 32 o
. ) 2'b00: 2us
11:10 MRRDY_TIME | RW 2’b00 2'b01: 3us
2'b10: 4us
2’b11: Sus
brist 2 s SE e i
9 VOS RW 0 0: HEA stop #:\/5, VDD=1.2V
1: N stop #0/5, VDD=1.0V
RTC 5{_y 4k 1k
EENE, RTCATERPIRESUEIEAN. Bl RTC %
8 DBP RW 0 P AT E A 1.
0: Z51bvj RTC
1: A[LAYjI RTC
75 Reserved - - Reserved
FFi% 8 MR i B Kk H BIAS_CR ZAF5HINLE, K2k A
information memory ] Factory config. bytes [X N
4 BARQRERF- | &W 0 0: P&k E Factory config. bytes [X %
1: %K H BIAS_CR % 17at
MR ki B FALELE -
3.0 BIAS_CR RW 4’b0000 4’b0000:
6.6.2. ELIEIEHI R /728 2 (PWR_CR2)
Address offset: 0x04
Reset value: 0x0000 0500(reset by POR)
T IZAAARE S PVD TREM R A A4 .
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Res

Res

Res | Res

FLT TIME[2:0]

FLTEN

Res PVDT[2:0] Res | SRCSEL | Res | PVDE

RW

RW

RW RW RW

Bit

Name

R/W Reset Value

Function

31:12

Reserved

Reserved

11: 9

FLT_TIME

RW 3'b010

B Y% i R e B

110: JEURIFAIKZH 30.7ms (1024 4 LS| 8{# LSE i)
101: VIR KZ)R 3.8ms (128 4N LS| 83 LSE B 4)
100: JEILIAIKZH 1.92ms (64 4> LS| 5 LSE i)
011: JEWHTE ALy 480us (16 4™ LS| 5 LSE i)
010: JEM A KLy 120us (4 4> LSI 8¢ LSE i)
001: JEPEITIE KLy 60us (2 4> LSI 23 LSE i #h)

000: JEPI A KL 30us (1> LSI 8t LSE KD

FLTEN

RW 1

B IR T e A e 4% 1
0: %1k
1: fihe

Reserved

PVDT[2:0]

RW 000

L BRI (B C R BRIk I B (B AR 2980/ 0.1V B PVDIN
Rz o

000: VPVDO (around 1.8V)

001: VPVD1 (around 2.0V)

010: VPVD2 (around 2.2V)

011: VPVD3 (around 2.4V)

100: VPVD4 (around 2.6V)

101: VPVDS5 (around 2. 8V)

110: VPVD6 (around 3.0V)

111: VPVD?7 (around 3.2V)

Reserved

SRCSEL

RW 0

PVD #&:0ll FL YL

0: VCC

1: il PB7 pin

R E N 1, PB7 LEHESTEANHYE VREFINT 347 b (fu
¥ AR BEBRIE) . XFHENL T PVDT 2547 85 1152 oK

Reserved

Reserved

PVDE

RW 0

SV R Cs A

0: LRI AME fiE

1: HURAS AL fE

i SYSCFG_CFG2.PVD_LOCK=1,I] PVDE 5 {##'. R %%
GiENE, SRABEL.

6.6.3. HIFRAEFF2R(PWR_SR)

Address offset: 0x14
Reset value: 0x0000 0000(reset by POR)

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

Bit Name R/W Reset Value Function
31:12 Reserved - - Reserved

PVD fa 28 SR
11 PVDO R 0: #AGIIA VCC B PB7 #H PVD i H ) L 1A

1: WA VCC 8 PB7 KT PVD e o BI{E
10:0 Reserved - - Reserved

6.6.4. PWR 2FfF58m%
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7. 8240

RN MEN, 2aliE: BREEMFRGEAN.
7.1. BNE

7.1.1. BESE N
YRS MR A e i B Ar s, ELUR JUMIE AL R =4
B [THENM (POR/PDR)
B REEANM (BOR)

7.1.2. RG RN
RGN A2 BN, —LR R a8y, WMEAAR R TR, ARG EN.
PR DU SRR, PR RS

NRST &I & A7

W HEI AR A(WWDG)

ML E 1M EAL(WDG)

SYSRESETREQ # & i1

HHTINEGE DT S AL (OBL)

HJHE AL (POR/PDR. BOR)

Wik RCC_CSR #F A7 e I ALARIRAL, AT AR S ALYR .

7.1.3.NRST & (external reset)

S 57 4 (NRST_MODE Rr) Uk, NRST 7y LABERC B Aot (L ARTE B 5 WL 5 45 4
®)

m o SffA
FEZAEAN, E NRST & J_EAEMTA I EAAE 5 pieid 2 N 25, (H2W0 R A E AR ALE NRST
B _EARTH

HZBL BT, GPIO () PF2 THRETL AL

Xt NRST & A MEERALT, Wi RIE NRST S/ 2 20us B85, A>T 5% BE IS 5 K B RR .

® GPIO

FEZRER T, ST LHERRMER GPIO, Bl PF2. &I LRSI ThEE TR, & F A W £l i A 5
PR, IR HANREFE R R L.
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20us filter
NRST

4>[j Filter NRST >
| WWDG rstn  ———

IWDG rstn —P Sysrstn

A Software rsth ——» & ——>»
POR/PDR rsth————»
BOR rstn —p
OBL rst —>
»| HSI_10M rstn

Bl 7-1 A7 HLE A0
714 BT AENL
S WMSIETTHMASRE OE .
7.1.5. ®KHEEA
i B AL ARM MO+ o 7 A0 L 4% 75 47 22 1) SYSRESETREQ iz, AT SEHLER A B A7 .
7.1.6. ERGETRF T AL
B EII AL E FLASH_CR.OBL_LAUNCH=1,7=4 S #ik I 7F5 & A7, I JE 83k 755 FERm#
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8. By 8
8.1. K& E

8.1.1. S EREER B HSE
SRR Bh (HSE) K E AN SR8 -
B EESMERR, e WNARESREE, 4 4-32MHz BB E S
W EE SN O e AR
2 8-1 HSE/LSE It} 4 k5

IR TR C
‘ 0SC_IN 0S CﬁOUT ‘
N [ ] [ ]
AR B L]
GPIO
External

source

OSC_IN Osc_out

S IR S N Il

||
\ I
cu cL

AL o N

capacitors

1

HhE ik
4-32MHz 1 ik B 0% = ks . RCC_CR K HSERDY brifLiE R T HSE & 58 . HSE AT LU
HSEON Az A7 HF el K.
AhERHSHYE (HSE bypass)
ZAE IR, AR BRI B E . BB RCC_CR () HSEBYP fil HSEON i iZ . A&k
b 2l PRO M N RS NS, PFL{E GPIO fEH .
8.1.2. SMERE R 4 LSE
AN N4 (LSE) 2K B FAN K5 :
B OEAMERIR, LA ANARRAEE, F4E 32.768kHZ [ #iE 5
B B IEN  E E
RCC_BDCR 7if7#5f] LSERDY #rEAL /R T LSE £ &G . LSE nfLUS LSEON kT FF el 6. K
Zhhe el LB LSEDRVIL:OIEAT Y, LATE S FtEAIAL IR JE S R 3RAF 47 22
S ERET4PYR (LSE bypass)
TR T, RS T AN YR . #fFilid RCC_CR (¥ LSEBYP Al LSEON fi7 i £i% . Ao i
I PALO F A EIE T N ES, PA9 1EJN GPIO fiiH] .
8.1.3. N EREEM ¥ HSI
P I B, VRN R G Bl B ISR . HSI B B 1) O SR T 24MHZ .
8.1.4. NEBEER 44 LSI

WERIREIS BF, fF9 RTC. IWDG I LPTIM [, DR AR ith F (RIEE AT I A RGeS B i oo it
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FTHE 32.768kHz.

8.1.5.PLL

PLL A] LLFH kX HSI 803 HSE #E4T #5450, 7Ef8 68 PLL 2 /7, U406 PLL #H47HCE . —H PLL #iffifE, X

LRG0 A A7 S A RER AL

8.2. B #
HSI: High-speed internal clock
LSl: Low-speed internal clock
HSE: High-speed external clock
LSE: Low-speed external clock
PLL: Phase locked loop
LSIRC to IWDG_
32kHz .
. LSl LSl
LSCO LSC
Ll LSE LSE to RTC
) HSE "
—HSE [
Psca2 out LSE ,E
32.768KkHz ||| o RTCS to PWR .
~PSC32 IN Clock EL
detector To AHB bus, core, memory and DMA
AHB . i
PRESC FCLK Cortex free-running clack=
LSE /1, 2..512 To Cortex system timer
Vd >
LSI
PLL
L PQEEC PCLK ToAPB periphrals=
[J—MCO i1 SYSCLK /1,2,4,8,16
HSE 24,8,
L LHst PCLK _
HSIRC ! LSE to LPTIM
24MHz LSI
X2
PLL
PCLK
to COMP
LSG
HSIDIV PLL PCLK
4-32MHz HSE | |SYSCLK
DOSC_”\‘ Clock LSl If(APB prescaler=1) x1,
detector else x2
_LSE |
TIM_PCLK
8-1 RGP 451 &
=i
8.3. W#&&E&FR% (CSS)

IS B 22 A RG] DI R . (EXFMESL T, HSE ME RS, W ThREMEFT I . 24X A4~ HSE

D ESEIEAN R Rl RSN R

UIRAE HSE _EABUN AR, HSE 2 ABIRM, IR HIFIAS TIML GRZUERE5 M
TIM16/TIML7 GEFER S FIRIZEG NG, = A2 Wil JT iz 453%  (Clock Security System Interrupt
CSSD , #f AV MCU T4k RIEME. CSSI # 5 #: %] Cortex-MO+¥] NMI (Non-maskable interrupt) excep-

tion [ & .

Note: —H CSS #iffife, H H Wik HSE B8 E4 iR, wier=4 CSS Hllr, FFEBI4—4 NMIl. 1% NMI ¥
ANWIAT, E#) CSS ISR . ik, 78 NMI A FEAR A b0 508 1 8 B A b o 7 25 7 28
(RCC_CICR) H[f] CSSC fi3ki& kM CSS 1.

62/412



PY32F030 E5&EF1f

W HSE 4 B (R e n FIVE R gt o (Rl B2 e gE N PLL 0% Nim, JF H PLL #ZH1E &
Giitit) I BRI S SRS B E )3 HSIL, RN P HSE.  an BRI P eSS, HSE 42 PLL % A
B, PLL 545 5% P o

8.4. HithEFBHEE S

R TITERARI, 154 BOM ik, WURIRRS IR, %A B H il 2fe. BME R % MCO
55 RSP0 JEIT GPIO 15 I A SCHUN Bh4f H1Th it
 8-2 HI b

W MICO FTH IR 61R

HSI v
SYSCLK
HSE
PLL
LSE
LSI

VEE: 240 MCO B8 T4, ULk GPIO AF ThEE N MCO R EaM BY, MCO 1] R =k F 3,
LR 1% B TR
8.5. TIM14 Py IR A AR B 8P &L e

PR, BE. TZREPERZE, SEAT AR (i HSI. LSI 25 KSR miEssiR. Wik, F
BN R G0 A TAE PR B AR Ak SR X — S8 00 T 1 T Bl R 28 (e T A ik A T AR v

Xof I PRSP FE A B s FE RGN R AR, B A S R R R P e, AR
BRI ARG, TERLEAEROE N SR AES B, TSR IS A AE R H

PPN PPN

8.5.1. HSI K

HSI BB #7353« I I AN i) b A
e 00 B

A FHR I T AR I E (1 HSILSE (L), K5 SN 2 Lh B3 A0 . Basok, IR
AT

8 LSE {59 #abys 2 (i HSI I Bhit 4o, BITT 6 Py f B R 0 AT 00 & . FIRT LSE f ks
(ppm ), FIF fE LA — 40 HE 00 i kAT, I al @Rk 0 i S IR AT RO R AME S A = T2 R R
FE IR A 2

HSI #3725 5 A £ bk B & R AL, HCReR P Uil iR LSE ANRTHI, AT /R ]Reik BB
(kg HE, TESE HSE/32. it TIM14 [fifIE 1 M AG3RE S, X HSI AR T & .

TIM14

TI_RMP[1:0]

GPIO
RTCCLK m
HSE/32
MCO

8-2 WZME 5 TIM14 Hifhfat
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Timer 14 [HIASIRIETE AT LLZ GPIO B & 7 A Bl X FIX L Bl #, Zilid TIM14_OR [
TH_RMP[1:0]ZF A7 & LB o DAL SRR s

> TIM14 iliE 1 %83 GPIO

> TIM14 i#iE 1 %8 RTC &

> TIM14 1818 1 &E83] HSE/32 I8
> TIM14 @& 1 %$:3] MCO (Microcontroller clock output)

i e o33

—HATIE] HSI B P, @R, EENEA A BRI O N R B R E S A, NI SEBLB SR
HERH P

it MCO multiplexer 42 LSE 3| TIM14 1838 1 B AR, HEZEH KRR ERNE HSI GXFhF
T, HSI MZEENRGER B . XTTEZELEPA LSE 55 AR I 1) HSI BB A0 T8, X FE R P 52
ALY P S S A ] B R

XA TR T AME AR 1) LSE miki B (ppm), 7 AT RE LUAH [R] 20 #2658 P SR B AT, SR S5 X B

P ATRCHE, DAMER T T2, BE. BIEMHKIIRER .

HSI Rt ¥ vk & T 2 BT U5 0] AR HE 37 A7 2 .

2 SEBLH 0 FEAS SR B S ARG A FE B (Ebdn, HSILSE ML) . R L A 1 2> 5 AN B B R (1 LE
HUMER . bk, B E AU .

8.5.2. LSI K

5 HSI —F¢, LS| i S22 E. B T2 A s2mimnr=£3E% . LS| MR HERH 5 H A0
A ZEHOKN HSE B8 HSI R TRE, R #ET %S HSI 2K L.

LSI ks &% LS| FI4 H A TIM14 N 3R € L HSE 1E N R G Bhili, 1R854 LSI ] HSE
MmN, SRt T LSRRI & .

JREE b, 3SR RAEX AR )R, B HSE/LSI FIAELL: RMERE5 X% VIR, R, FEEr
LT .

8.6. EAL/N#hEFFH
B P57 2% 7] LU word(32bit). half-word (16bit) Al byte (8bit) .
8.6.1. i phiZfF 4% (RCC_CR)

Address offset:0x00
Reset value:0x0000 0100

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLL PLL CSS | HSE | HSE | HSE
Res | Res | Res | Res | Res | Res RDY ON Res | Res | Res | Res ON BYP | RDY | ON
R RW RS RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res HSIDIV[2:0] I';;I( Res HSION | Res | Res | Res | Res | Res Res Res Res
RW R RW RW
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
PLL B eh bR
25 PLLRDY R 0 T B AL, FB PLL A Ah g
0: PLL unlocked

64/412



PY32F030 E5&EF1f

Bit

Name

R/IW

Reset Value

Function

1: PLL locked

24

PLLON

RW

PLL ffifE.

WAEATEAL, EE. Uik stop BERE, & ER%
Ko IS PLL Wil FHAE RGEMH Bl , ZALANBERE E AL,
0: PLL OFF

1: PLL ON

23:20

Reserved

Reserved

19

HSE_CSSON

RS

I B2z 4 RGALRE

A BAAERER Bh 22 RS, Mz EAL, R HSE #E
IS, B HATIR R, BN B RS, A
ZEBE I PRI o

i A RERE AL, TEE R R EAL.

0: W2z RG] (R pAs I HADD

1: BB RGITIT (R HSE R85 1, Wrgi i)
IFs BRI

18

HSEBYP

RW

26 HSE Mg R, B i 4.
WAFBERAER, S IMERIRIIE DL, RSN
KB, SN2 HSEON ff#g. HSEBYP fiifX
2 HSE &M R RAE RIS A4 4 BA

0: HSE MR AHE 55 B pi

1: HSE 45k, A s A &b

17

HSERDY

HSE I v £ b5 & 47
&AL, K HSERE T .

0: HSE %A &L

1: HSE it T

VE: 4 HSEON &% )5, HSERDY wEIEE

16

HSEON

RW

HSE 445 &

A EAATEE. FEA stop R, S EI%A. 0
HSE #; B3 (a3 FME RGEmt o, NZALANBERE AL
0: HSE %M

1: HSE T

15:14

Reserved

Reserved

13:11

HSIDIV[2:0]

RW

HSI B 802 5 230

A HIX LA 8 HSI ISR, 724k HSISYS B4
000: 1

001: 2

010: 4

011: 8

100: 16

101: 32

110: 64

111: 128

10

HSIRDY

HSI 4 25 br & .

B A7 HSI OSC #a 2. %47 R A 24 HSION=1 i} 4
HRL

0: HSI OSC & %1

1: HSIOSC & 7T;

2 HSION JEZ )5, HSIRDY S7.EIHi{%.

Reserved

Reserved

HSION

RW

HSI B B REAL . A TT DL ARG %40

kN stop BB, BEARE AL, 1518 HSI.

2 HSI 4 BB T R Rt 4h (02458 H stop A%
X, B HSE E MRS Bl FHr=A e smt) .

0: HSI =M

1: HSI T

7:0

Reserved

Reserved

8.6.2. WIE BhIRR R 728 (RCC_ICSCR)

Address offset:0x04
Reset value:0x00FF 10FF, i##id POR/BOR & {ii
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31 30 29 28 27 | 26 25 24 [ 23] 22 21 ] 20] 19 | 18 | 17 | 16
Res Res Res Res | LSI STARTUP | Res LSI_TRIM[8:0]
RW RW RW |[RW |RW |RW |RW | RW | RW | RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI_FS[2:0] HSI_TRIM[12:0]
RW [RW [ RW | RW [ RW | RW | RW [RW [RW[RW][RW]|RW | RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31:28 Reserved - =
P SIS N 2 LS 2 g N 1) 306 4%
11: 256 /> LSI i & 3
27:26 LSI_STARTUP RW 2'b00 10: 64 A LSI 5 JE #A
01: 16 4™ LSI B4 & 31
00: 4/ LSI s} & 35
25 Reserved
PR SR T R b AT R RS HE
LHES A S F R (FRUTE OX1LFFF OFA4)
24:16 LSI_TRIM RW OXOFF ;MZ%}@%&E}H, fitl LSI AJ BAfn E RS VEE 1 32.768KHzZ 43
BAFEE T Z A AR E TS, B Qg 1, {FLSI
Ko R () 4 0.2%.
HSI SR 1%«
000: 4MHz
001: 8MHz
010: 16MHz
15:13 HSI_FS RW 3’b000 011: 22.12Mhz
100: 24MHz
>=101: 4MHz
L, BRINIESR AMHz, FEEREFEINE T ERE, B
Y 8MHz .
I Bl AR A A
TR HSI AMHzZ BUER R A, FrAR RS 24
J{E2E (FEMAE OXIFFF OFAQ) B ANiZZifEset.
B HAETLE information X AR S HhE (IEGE, B
NZZAEEE, UL HSIRE i AR T RRTHE
{RIEAE Flash a0 T Hudik iy .
24MHz (A A2 k. OX1FFF OF10
12:0 HSI_TRIM RW Ox1OFF 22.12MHz B HE A7 stht: Ox1FFF OFOC
16MHz R E E b dl: Ox1FFF OF08
8MHz MM A7 it hik: Ox1FFF OF04
AMHz R HEEAT Ul : Ox1FFF OF00
B R ZAF AR E NS, WAl LHZE N OE, 5
HOZ AT AR EUE, B GED 1, ) HSI % H A2 1
Ui £ 0.1%.

8.6.3. W 4icE&FF2: (RCC_CFGR)

Address offset:0x08
Reset value:0x0000 0000

31 30 [29 |28 |27 26 |25 [24 |23 22 21 20 19 18 17 16
Res MCOPRE[2:0] | Res MCOSEL[2:0] Res Res Res Res Res Res Res Res
RW RW
15 14 [13 [12 |11 10 [9 | 8 7 6 5 4 3 2 1 0
Res PPRE[2:0] HPREJ[3:0] Res | Res SWS[2:0] SW[2:0]
RW RW R RW
Bit Name R/W Reset Value Function
31 Reserved - - Reserved
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Bit

Name

R/W

Reset Value

Function

30:28

MCOPRE[2:0]

RW

MCO (microcontroller clock output) M3 %, Bitas
Xeefy, BEE MCO it I SRS

000: 1
001: 2
010: 4
011: 8
100: 16

101: 32

110: 64

111: 128

HEFE/E MCO i th iRk A, 1R B IX ey,

27

Reserved

Reserved

26:24

MCOSEL[2:0]

RW

MCO ik #t

000: &AN4E, MCO #ii A lifE
001: SYSCLK

010: {8

011: HSI

100: HSE

101: PLL CLK

110: LSI

111: LSE

VE: FERER A B ek U1 B BT BE 2 H D H A oA e
K5I o

23:15

Reserved

Reserved

14:12

PPRE[2:0]

RW

AL AR, N T P4 PCLK I, & i B HCLK [
SRR :

Oxx: 1

100: 2

101: 4

110: 8

111: 16

11:8

HPRE[3:0]

RW

AHB i 87 4 R 5

Bt dlZA . AT P4 HCLK iHeh, B E SYSCLK 11
SARRBUNT

Oxxx: 1

1000: 2

1001: 4

1010: 8

1011: 16

1100: 64

1101: 128

1110: 256

1111: 512
ATHRIERFIER LIE, FHERYE VR BIER MU E A&
x,

VE: BB RSB

7:6

Reserved

Reserved

5:3

SWS[2:0]

RGBT HR S AL

TRy AR, SR S TR B R A R S
B

000: HSISYS

001: HSE

010: PLL CLK

011: LSl

100: LSE

Others: Reserved

2:0

SWI[2:0]

RW

RGN R AL

XUy B AR A 42 ), R FE R Gut o
000: HSISYS

001: HSE

010: PLL CLK

011: LSI

100: LSE

H'E: Reserved
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Bit

Name

R/W

Reset Value

Function

FHAEIE B 9 HSISYS (15 A 3E
1) &% M stop BiziE
2) WA E 001(HSE), ¥ HSE %L (HSE N &4t
B, B HSE fEN PLL SN, PLL EN RS #hiED

8.6.4.PLL Bt B % 7F% (RCC_PLLCFGR)

Address offset:0x0C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | PLLSRC
RW
Bit Name R/W Reset Value Function
31:1 Reserved
PLL B 8hiiik £
0 PLLSRC RW 0: HSI
1: HSE
8.6.5. SR Bh YR | F 788 (RCC_ECSCR)
Address offset:0x10
Reset value: 0x0001_0000
31 30 29 28 27 26 25 24 | 23 22 21 | 20 19 | 18 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res LSE_DRIVER
RW
15 14 | 13 12 11 10 | 9 [ 8 | 7 ] 6 | 5] 4] 3 ]2 1 [ o
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | HSE_FREQ Res
RW [ RW |
Bit Name R/W Reset Value Function
31:18 Reserved RES - 1585
I AR IK BN Be 1.
00: XM LSE;
01: 55IKzNARE CERUO
10: HIRZNHE (HEED
17:1 LSE_DRIVER RW 1 N
6 SE 0x10 11: SRIEEHAE
VE: TERE SR, AR DL AR
A AESHOERE MBI EE T, IRAN AR K
DIFEERR, DK HE )85 W D FERE /N
15:4 Reserved -
HSE @R TAEMH
00: HSE %]
3.2 HSE_FREQ RW 0x0 01l: 4MHz~8MHz
10: 8MHz ~16MHz
11: 16MHz~32MHz
1.0 Reserved

8.6.6. BT #r R T BB BF 4% (RCC_CIER)

Address offset:0x18
Reset value:0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res | Res | Res Res | Res | Res | Res | Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res PLL HSE HSI Res LSE LSI
RDYIE | RDYIE | RDYIE RDYIE | RDYIE
RW RW RW RW RW
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
PLL H i ffige.
5 PLLRDYIE RW 0 0: Zxik
1: flife
HSE H {5 .
4 HSERDYIE RW 0 0: Zxik
1: flife
HSI H i ge .
3 HSIRDYIE RW 0 0: Zxik
1: flife
2 Reserved - - Reserved
LSE Hiliflfg.
1 LSERDYIE RW 0 0: Zxik
1: flife
LS| Wi B
0 LSIRDYIE RW 0 0: Zxik
1: flife

8.6.7. Bt & R iR £ FHF2 (RCC_CIFR)

Address offset:0x1C

Reset value:0x0000 0000

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res LSE CSSF | Res | Res PLL HSE HSI Res LSE LSI
CSSF RDYF | RDYF | RDYF RDYF | RDYF
R R R R R R R
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved

LSE W 4h#&R4 (CSS) HlikrE.
LIFELERE I LSE OSC It S i B A 1% 2 7 2%
9 LSECSSF R 0 0: LSE HFBiA& I 25 Mo Hh 7 A 7= 4

1: LSE B fraril g e o =4

5 LSECSSC {74 LG F &ML,

HSE W} %% 4 KRG Wik iR o

LIFELERE I HSE OSC I o 2 WU B {7 235 17 % o
8 CSSF R 0 0: HSE KB 2R I A W A 7= 5

1: HSE 8o 2 o rb =2

5 CSSC #ifiar 1 Fixhi.

7:6 Reserved - - Reserved

PLL #E& F iR iR r

2 PLL 9% H PLLRDYIE f B Aii, BN, BAFE
5 PLLRDYF R 0 it B AL PLLRDYC £i7, iEZiZA7.

0: A PLL P51 A B & Fr by

1: A PLL 93 51 R Bhofe & o g

HSE #E# FF IR iR AL

4 HSERDYF R 0 4 HSE #452 3¢ H HSERDYIE (£, %A dBEFFELRL.
f@ it B A7 HSERDYC 7, & E1%07.
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Bit Name R/W Reset Value

Function

0: JCHH HSE /& (i fh v 25 Hh iy
1: 5t HSE 5 #2 e b v 4% op W

3 HSIRDYF R 0

HIS A bR iR AL

2 HSI #4523t H HSIRDYIE {£88, %Al E N, B4
it B A7 HSIRDYC 7, 5 %1% .

0: JoHl HSI 5| f i B i 4 v W

1: A HSI 5] F v &

2 Res - -

Reserved

1 LSERDYF R 0

LSE #E&HIThRiRAL

2 LSE fase It H LSERDYIE f##g, iZA B0 BeE
@it B A7 LSERDYC fir, EEi%AL,

0: JCHH LSE 52 e v & Wr

1: A H LSE 512 Fm bk & rp iy

0 LSIRDYF R 0

LSI #E & Wids iR A7

2 LSI fa € B LSIRDYIE f§58, %A A& . B
3L B A7 LSIRDYC fir, iEZEiZA7.

0: JoHI LSI 5 i i v £ h

1: A H LS| 5 i 2% b

8.6.8. Bf e HWE kR & 728 (RCC_CICR)

Address offset:0x20
Reset value:0x0000 0000

31 | 30 | 29 | 28 | 27 | 26 25 24 23 | 22 21 20 19 18 17 16
Re | Re | Re | Re Re | Re Res Res Re | Re Res Res Res Re Res Res
S S S S S S S S S
15 | 14 | 13 [ 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
PLL | HSE | HSI LSE LSl
F;e F;e F\’Se F\’Se F;e F;e LSECCSS Cgs F\;e F\;e RDY RDY RDY F;e RDY RDY
C C C C C
W W W W W W W
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
LSE W4t 224 24 (CSS) hikitr&iEE.
9 LSECSSC w 0 0: &H M,
1: &% LSECSSF fr&
i B2 A R W E =L
8 CSSC w 0 0: &M,
1: KR CSSF trifis
7:6 Reserved - - Reserved
PLL #E& PR &G %
5 PLLRDYC w 0 0: WA,
1: }#5¥% PLLRDYF fii.
HSE & inEiE % .
4 HSERDYC w 0 0: WA,
1: J#5¥: HSERDYF fi.
HSI &I EIEE .
3 HSIRDYC w 0 0: WA,
1: j&KR HSIRDYF fi.
2 Reserved - - Reserved
LSE #E&FrEIHE.
1 LSERDYC w 0 0: WA,
1: j&F% LSERDYF fi.
LSl #fE&ArEEE.
0 LSIRDYC w 0 0: WA,
1: §&F% LSIRDYF fiz.

8.6.9.1/0 2O BN &HFF# (RCC_IOPRSTR)
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Address offset:0x24
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPIOF GPIOB | GPIOA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res RST Res | Res | Res RST RST
RW RW RW
Bit Name R/W Reset Value Function
31:6 Reserved - Reserved
I/O PortF &4,
5 GPIOFRST RW 0 0: HAHI;
1: PortF I/O 4%
4:2 Reserved - Reserved
1/O PortB £ A,
1 GPIOBRST RW 0 0: HAHI;
1: PortB /O &5
1/0 PortA &1,
0 GPIOARST RW 0 0: &AM
1: PortA /O 51
8.6.10. AHB MBI F 748 (RCC_AHBRSTR)
Address offset:0x28
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CRC DMA
Res Res Res RST Res Res Res Res Res Res Res Res Res Res Res RST
RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - Reserved
CRC & fir
12 CRCRST RW 0 0: WA,
1: CRC #HE AT,
11:9 Reserved - Reserved
8:1 Reserved - Reserved
DMA 17,
0 DMARST RW 0 0: &H M,
1: DMA HHRE A7
8.6.11. APB ME RN %8 1 (RCC_APBRSTR1)
Address offset:0x2C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM PWR | DBG 12C USART2
RST Res | Res RST | RST Res | Res | Res | Res | Res RST Res | Res | Res RST Res
RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res SPI2 Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res TIM3 Res
RST RST
RW RW
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Bit Name R/W Reset Value Function
LP Timer fHe & i,
31 LPTIMRST RW 0 0: WHM;
1: RGN
30:29 Reserved - - Reserved
Power 22 O S 7 .
28 PWRRST RW 0 0: &AHFM;
1: RGN
MCU Debug e 5 fiz .
27 DBGRST RW 0 0: &AHFM;
1: MG
26:22 Reserved - - Reserved
12C1 B AL
21 I2CRST RW 0 0: &AHFM;
1: RGN
20:18 Reserved - - Reserved
USART2 HHZ 7
17 USART2RST RW 0 0: A FM;
1. BB
16:15 Reserved - - Reserved
SPI2 R E {7 .
14 SPI2RST RW 0 0: EHMM;
1: BB
13:2 Reserved - - Reserved
TIM3 R E AL,
1 TIM3RST RW 0 0: WHMM;
1: BB
0 Reserved
8.6.12. APB 4N E L5772 2 (RCC_APBRSTR2)
Address offset:0x30
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LE AD
Re Re | Re | Re D COMP | COMP C Re TIM1 | TIM1
Res Res s Res | Res S s s RS 2 1 RS s 7 6 Res
T RST RST T RST RST
RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SY
TIM1 | USART SPI TIM S
4 1 F;e RlS 1 Rse F;e F;e Res Res Res Res F;e Res Res CGF
RST RST T RST RS
T
RW RW RW | RW RW
Bit Name R/W Reset Value Function
31:24 Reserved - - Reserved
LED HEHE A7
23 LEDRST RW 0 0: WA,
1: MG
COMP2 {7
22 COMP2RST RW 0 0: WA,
1: MG
COMP1 fR & ]
21 COMPI1RST RW 0 0: WA,
1: iZMEHRE A
ADC B 7.
20 ADCRST RW 0 0: AR
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Bit Name R/W Reset Value Function
1: ZBELE AL
19 Reserved - - Reserved
TIM17 fiiR G A7 .
18 TIM17RST RW 0 0: WHM;
1: MR
TIM16 fiitR & {7 .
17 TIM16RST RW 0 0: WHM;
1: MR
16 Reserved - - Reserved
TIM14 fiitR G A7 .
15 TIM14RST RW 0 0: AR,
1: RGN
USARTL #EHe S fir .
14 USART1RST RW 0 0: &AM
1: RGN
13 Reserved - - Reserved
SPI1 R AL .
12 SPI1RST RW 0 0: &AHFM;
1: MG
TIML BT A7
11 TIMIRST RW 0 0: A FM;
1: MG
10:1 Reserved - - Reserved
SYSCFG #E & {7
0 SYSCFGRST RWs 0 0: A FM;
1: MG
8.6.13. 110 B O ppfF Re &7 478 (RCC_IOPENR)
Address offset:0x34
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res Res Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res GE',\?F Res | Res | Res GEINOB GEINOA
RW RW RW
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
I/O PortF i & fi g .
5 GPIOFEN RW 0 0: Fop2El;
1: BFEPfHRE
4:2 Reserved - - Reserved
I/O PortB IH4ffiifig .
1 GPIOBEN RW 0 0: o2&l
1: WHEhflife
I/O PortA IHffiifig .
0 GPIOAEN RW 0 0: o2&l
1: WBRERE
8.6.14. AHB #ME B8 fEREEF 788 (RCC_AHBENR)
Address offset:0x38
Reset value:0x0000 0300
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Res | Res | Res CERNC Res | Res SMRE'?\]' FLIQ\? H Res | Res | Res | Res | Res | Res | Res DENILA
RW RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
CRC T 4 G o
12 CRCEN RW 0 0: %1k
1: fiige
11:10 Reserved - - Reserved
FEMEARRE T, SRAM [ 4 GE4% il
0: 7 sleep Mz iZ s B £ 5% 1]
9 SRAMEN RW 1 1: 7E sleep Rl i {f Ak
e NG sleep BLUZAEL IR P RE, 7EIERIE4T
P, B B AN S 5 P
7t sleep B30, FLASH fRf i g 2 1
0: TE sleep Bz BLEL £ 5¢HA
8 FLASHEN RW 1 1: 7% sleep 2 xUiZ A H o ff 58
VE: AL sleep BEFUXIEH AN B {68, 7EIEH BT
PR, S B A S K
7:1 Reserved - - Reserved
DMA el R
0 DMAEN RW 0 0: %1k
1 fiifg
8.6.15. APB SM&E B RE & 748 1 (RCC_APBENRL)
Address offset:0x3C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTI Re PW DBG Re Re Re Re | 12C | Re | Re | Re USART Re
M Res ] R EN Res S S S S EN S S S 2 S
EN EN EN
RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RT
Res SPI2E Re Res W\éVD A?P Re Re Re Re Re Re Re Re TIM3 Re
N S S S S S S S S S EN S
EN B
EN
RW RW RW RW RW
Bit Name R/W Reset Value Function
LP Timerl fELH] £ 5 .
31 LPTIMEN RW 0 0: %1k
1: ffigE
30:29 Reserved - - Reserved
MR FE I H LI B it o
28 PWREN RW 0 0: %1k
1: ffigE
Debug R £ 5 o
27 DBGEN RW 0 0: %A1k
1: ffig
26:22 Reserved - - Reserved
12C1 REHLR B A BE o
21 I2CEN RW 0 0: %A1k
1: ffige
20:18 Reserved - - Reserved
USART2 HEHU B {6 B o
17 USARTZ2EN RW 0 0: %1k
1: gk
16:15 Reserved - - Reserved
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Bit Name R/W Reset Value Function
SPI2 PHL R
14 SPI2EN RW 0 0: %&b
1. fFifE
13:12 Reserved - - Reserved
Window WDG FRBLE 445 B .
11 WWDGEN RW 0 0: AL
1: fFifE
LA HEE RSB ATEE .
RTC #ilk APB Ist4fiifi .
10 RTCAPBEN RW 0 0: %&b
1: ffigkE
9:2 Reserved - - Reserved
TIM3 B g A
1 TIM3EN RW 0 0: %&b
1: fFifE
0 Reserved
8.6.16. APB SMEEH I EREEF 788 2 (RCC_APBENR2)
Address offset:0x40
Reset value:0x0000 0000
31 30 29 | 28 | 27 | 26 | 25 | 24 23 22 21 20 | 19 18 17 16
COMP | COMP | AD TIM1 | TIM1
Res | Res Rse Res | Res F;e F;e Rse "E,\'IDE 2 1 C Rse 7 6 | Res
EN EN EN EN EN
RW RW RW | RW RW | RW
15 14 13 12 | 112 [ 10| 9 | 8 7 6 5 4 3 2 1 0
SY
TIM1 | USART SPI | TIM S
4 1 Rse 1 1 F;e F;e Rse Res | Res Res | Res Rse Res | Res | CF
EN EN EN | EN G
EN
RW RW RW | RW RW
Bit Name R/W Reset Value Function
31:24 Reserved - - Reserved
LED R i 43 BE .
23 LEDEN RW 0 0: %&b
1: ffikE
COMP2 HLi] #hff e
22 COMP2EN RW 0 0: %&b
1: ffikE
COMP1 BEHLh] #hff fE .
21 COMP1EN RW 0 0: %&b
1: ffifkE
ADC BHLi g i At
20 ADCEN RW 0 0: %&b
1: ffifkE
19 Reserved - - Reserved
TIML7 FEH £ B
18 TIM17EN RW 0 0: Z&ib
1: ffife
TIM16 e Bh A g o
17 TIM16EN RW 0 0: Z&ib
1: ffife
16 Reserved - - Reserved
TIM14 FEHe Bh A g o
15 TIM14EN RW 0 0: Z&ib
1: ffige
= ok
1 USARTLEN RW 0 (L)J:S,;;'Ij;l P B e o
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Bit Name R/W Reset Value Function
1: iRk
13 Reserved - - Reserved
SPI1 FEHET PP fE
12 SPI1EN RW 0 0: %&b
1: ffigkE
TIM AR g A
11 TIM1EN RW 0 0: %&b
1: ffigkE
10:1 Reserved - - Reserved
SYSCFG BLHLm £ fE .
0 SYSCFGEN RW 0 0: ZEik
1: ffige
8.6.17. SR PR E F 8% (RCC_CCIPR)
Address offset:0x54
Reset value:0x0000 0000
31[30] 29 28 27 | 26 25 24 23 | 22 | 21 20 19 [ 18 17 16
Res Res | Res | Res | Res Res Res Res | Res | Res | Res | LPTIM1SEL[1:0] | Res | Res
RW RW
15[ 14| 13 12 11 | 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Cg:\EALPZ Cg:\EALPl z\éE Res | Res | Res Res Res Res | Res
RW RW RW
Bit Name R/W Reset Value Function
31:20 Reserved - - Reserved
LPTIML Py &BHS i 4% .
00: PCLK
19:18 LPTIMSEL[1:0] RW 2’b00 01: LSI
10: T 4p
11: LSE
17:10 Reserved - - Reserved
COMP2 HL i Bl S i 45 o
9 COMP2SEL RW 0 0:- PCLK ‘
1: LSC (RCC_BDCR.LSCOSEL %) {44
VE: fEffiEE FLTEN 2 BiSGHC B 1E#: LSC I8l .
COMPL AR B Bh i i % 4%
0: PCLK
8 COMP1SEL RW 0 1: LSC (RCC_BDCR.LSCOSEL /5 Hfst4d)
VE: 7E{HifE COMP2_FR2.FLTEN 2 Ri4ci B % 2 47 281k
PRIl o
PVD £ i i % 4
0: PCLK
7 PVDSEL RW 0 1: LSC (RCC_BDCR.LSCOSEL %) {44
s {EffiRE COMP1_FR1.FLTEN 2 BiiSGHl B 1% % 17 as ik
PRIl o
6: 0 Reserved - - Reserved
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8.6.18. RTC i #EH| & F# (RCC_BDCR)
Address offset:0x5C
Reset value:0x0000 0000, @it POR/BOR & fir
24 PWR_CR1.DBP N 1 I}, A 045 i%H1res.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LSC LSC
Res SRe SRe SRe Ee Ee (@] (@] Se Res Res Se Se Res | Res .BI_DRS
SEL EN
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LS || se
RTCE Re Re Re Re Re RTCSEL Re | LSECSS LSEC Res E RD LSE
N S S S s S [1:0] s D SSON BY Y ON
P
RW RW RW RW RW R RW
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
TRTE I PPk
25 LSCOSEL RwW 0 0: LSI
1. LSE
TRIER B EERE
24 LSCOEN RW 0 0: ZEik
1. flige
23:17 Reserved - - Reserved
RTC domain #%E7 .
16 BDRST RW 0 0: EAM
1. B
RTC W8 ffige. WM EBREFZE.
15 RTCEN 0: ZEik
1: flige
14:10 Reserved - - Reserved
RTC B ik £,
00: A I #h
01: LSE
10: LSI
9:8 RTCSEL[1: 0] RW 0 11: HSE 128 4345

— B RTC WPk £ E AR L, BRAELUR 0L
® RTCH#EN N 00

® i%$ N LSE (LSECSSD=1) {H¥#H LSE

® BDRST #& il 00

7 Reserved - - Reserved

LSE CSS(i 842 4> R Gkl K

%A BB, F P CSS Haill 32.768KHz OSC
6 LSECSSD R 0 (LSE) K.

0: ARAGE| LSE K

1: ¥l ISE ki

LSE CSS fiifig

0: 2k
1. flifg
> LSECSSON RW 0 %1 LSEON=1 Jf F. LSERDY=1 J5i 4 fis i i
LSECSSON.
— BAEEZAL, AREEIZAIZE L, BRrIE LSECSSD=1.
4:3 Reserved - -

LSE OSC bypass

O A 5, (RIE AR Pk 8 f ik

2 LSEBYP RW 0 1: 55, ARIE AR i B AN B L N B

W HF 240 32.768KHZz OSC 28 1E (LSEON=0 Jf H.
LSERDY=0) I A f8E %7 .

1 LSERDY R 0 LSE OSC #E%17.
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Bit

Name

RIW

Reset Value

Function

e EA, WEE,
0: not %
1. i

R LSE e i

LSEON

RW

LSE OSC fiifik.
0 0: z&i-
1: ffifE

8.6.19.

Reset value:0x0000 0000
EAYEIR: 1) [30:25]: POR Ef7;

BHIMRESEFFRE (RCC_CSR)

Address offset:0x60

2) LSION: #4iEfi; 3) NRST_FLTIDS KN&# 24247

31 30 29 28 27 26 25 24 23 22 | 21 ] 20 | 19 | 18 | 17 16
IWD
WWD SFT | PWR | PIN | OBL
Rse G RgT RST | RST | RST | RST | Res ngv Rse Rse F;e F;e F;e Res | Res
RSTF E F F F F
R R R R R R RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NRST LS
Re Res Res Res Res Res Res — Res Re | Re | Re Re Re RD LSIO
S FLT- S S S S S Y N
DIS
RW R RW
Bit Name R/W Reset Function
Value
31 Reserved
Window WDG E fiifr.
30 | WWDGRSTF R 0 RMVE B 1 A5 %1
IWDG EfitrE.
29 IWDGRSTF R 0 RMVE B 1 255 % %4
WENbRE
28 SFTRSTF R 0 RMVE B 1 2755 %f
BOR/POR/PDR & fikri.
27 PWRRSTF R 0 RMVE B 1 2552 %7
AN NRST & B bR &
26 PINRSTF R 0 RMVE B 1 A5 E 2.
Option byte loader E/7trE .
25 OBLRSTF R 0 RMVE B 1 25552 %7
24 Reserved -
23 RMVF RW 0 TR E 1 KIE F[30:25]) B bR &
NRST g 24
8 NRsDTl—SF"T' RW 0 0: ffif HSI_10M, Hiik 20us % FETh A ffifi
1: JEWEThEEZE 1L, H HSI_10M {4551
7:2 Reserved - - Reserved
LSI OSC B EbrE.
1 LSIRDY R 0 0: LSI kA
1. LSI 2faE
LSI OSC fiifig,
0: %%k
0 LSION RW 0 1: ffigg
BB, BAEE. FERAERE IWDG GEiL option byte) FI#A4EfE
LSECSSON i}, {3z hriftfr B AL .
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9.#H 1/0 (GPIO)
9.1. @A 10 A

4~ GPIO i 14T :

4/~ 32 frfit B % 77 4 (GPIOX_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR, GPIOx_PUPDR)
2 /) 32 [ HiiE % 77 2% (GPIOX_IDR il GPIOx_ODR)

14> 32 £ B A1/ 5R A7 7 17 %% (GPIOX_BSRR)

14~ 32 K4 52 7 47 4 (GPIOX_LCKR)

2 NE IR IR 77 7 4% (GPIOX_AFRH Al GPIOX_AFRL).

9.2. EH 10 ThEeHR

HHRAS . push-pull 580 open drain + 4/ M

H¥fs 27 7 45 (GPIOX_ODR) 8L 4 (S FHThReH ) Hodhifar

A 1O W] AT 8 FE 4%

HIRA: floating, pull-up/down, analog

Kl NI 25 T N B 27 47 2% (GPIOX_IDR) B 4 st (A Thfefi )
MBI E L 7% (GPIOX_BSRR) , ft¥%f GPIOX_ODR i 5 i ]
BiENLH (GPIOX_LCKR)£:¥:45 110 1L B T fE

B ae

SHAREERF A4 (B4 10 HiRZ 16 FiE 6

R HT P PR R A 1 R

I E RGN /O 2 EEFRIIRE, (153 /O HI/ER GPIO, i 1 N&Fhob &k 16

9.3. EHA 10 hEeHR

54~ GPIO &AL, AT U B AR gm AR, AT LA e
— BN
— AN b
— N T HE
— B
— W, o BRI N
— push-pull %ith, r EHiEiE T
—aff ERiECE R RS HThEER) push-pull
—aff BRECE TR E R

BN 11O LRI LLE s, SR /O S I 25 47 ds b Ai4% 32 fry . P ol F itk il . GPIOX_BSRR
GPIOx_BRR #f7-#% S0 VP X AT GPIOX_ODR 27 A% #i% (1 13/ 5 i (RS2 U 0] o 3, FE LA SE 55 ) 22 ) 77 A
IRQ I A 2x KA fE .

THER%GH T —A 10 5 (Lbit) FISEA LK
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Analog input/output
To on-chip peripheral§,
power control and EXTI o [Tttt 1
Digital input | |
< | |
| |
: : Vee  Vce
. : : - =
o
% ! On/off |
) : : _] Protection
Diod
Read g \ | A
* A = i
e | |
5 = | ‘ TTL Schmitt Trigger | On/off |
2 3 |__Inputdriver _______~_______________/
‘a0 £
Write bl |~ Output driver ! ':l
SR I
4 : 1/0 pad
=
k] E N : On/offl
M T o |
4 - |
) @ 58 T
Read/write g— o : Output control A e
-« » (O |
!
From on-chip Alternate function output I Vss  Vss
. |
peripheral |
g S S g

9-1 10 Uim O AVE AL
9.3.1.3&H I/O(GPIO)

SAARAELL G, SHIREARBRE, K240 10 HALE B .

Debug 51 JHIBR A & T 5 H Dhie basl Fhisi:

—PA14-SWCLK: & T Rt

—PA13-SWDIO: # T Lzt

Boot 5| #IER A E T input mode, R

—PF4-Boot: BT NHifis

R I C B O N, BN BE %% (GPIOX_ODR) ME & HiHi 2] 1/0 L. AW hE 2 fd
push-pull 252 77 A2 =X H (RSP R 1, =i P2 HI-Z).

BN ZFAEAE (GPIOX_IDR) fEREA AHB B8R 2 3K HX 1/O i1 E ¥ L ~F-

T [¥) GPIO 51 IS4 P 3B (F155 4 A1g5 Rz dfH, AT LA GPIOX_PUPDR %5 1728 {f fE ol A6 g% )
R

9.3.2.1/0 BHE M T8 % B 1% B M Bt

B4 /O FIHEI 2 PRk By B AN AN B, — AN MR AT LB S ThaEES — A 10 Mo XFE]
LLIBE G ] —AN 1O 11 L ff o] FAMBEAS 22 B 58

AN 1/0 N L Z kR8s 215 16 P E H IR (AFO to AF7) , mlilIl %717 4% GPIOX_AFRL (for pin
0 to 7) 1 GPIOx_AFRH (for pin 8 to 15) K & .
B NSNS, ZEEFREIAN AFO. /O MR Thagt Uil id 75 /7 2% GPIOX_MODER # &
m AN S TR AT TERT RS F LA U S 2.3 77

BT X Rl RIS I 2 BRE PR AR AN, AN B TR T LA A TEA I 11O 1 1, DMETE S /N34
B Sh R R R AR AL .

P8 a0 R A B E 10:

83/412



PY32F030 E5&EF1f

WiATIRe: BXEALE, XA R 2 BRI O TR A S BT A I S TRk i
GPIO: ff GPIOXx_MODER #4Xf M /O 1 & Mt « i A AR
AN TyRe
- F17% GPIOX_AFRL Hi# GPIOX_AFRH it & %f M (1) 110 & F Th g x(x=0...15)
- %177 GPIOX_OTYPER, GPIOx_PUPDR A1 GPIOX_OSPEEDER 4 HI & 357, _E4i/ T+ bA M d
W
- Zi17#% GPIOX_MODER /&Mt & XM 110 N E HIhRE
B FSDiEE
-Gk 10 HAEC B A fEEzl, ADC #l COMP IjEe4#E ADC Al COMP Bk ZFfEde g . =4 10 A%
ADC ## COMP ff FI, 8T %5 /7 %% GPIOX_MODER #41% [ it B Al =
0T iR RAAN ) RE, 7EAHRIY PWR and RCC Bl 77 7748 HLEC B & F ThRk. XLl bR GPIO A &
HAE LR

9.3.3.1/0 | & 1788

A GPIO HA YA 32 4 P A7 ML 2 1] 25 77 2% (GPIOX_MODER, GPIOx_OTYPER, GPIOXx_OSPEEDR
and GPIOx_PUPDR), AJUAALE £1A 16 4~ 1/0 1. Z 474 GPIOX_MODER FHKiE+ 110 B (BN, Hirth .
HH. B . 217% GPIOX_OTYPER #1 GPIOX_OSPEEDR ki 4 358 (M IR ) and 3 .
T A7 4% GPIOX_PUPDR Ak 4% b4/ T HiA5r 110 177 1.

9.3.4.1/0 BHEFFaE

54~ GPIO H 21 16 fir 7B R HHE 7 A2 4% i AR HH 453 27 795 (GPIOX_IDR Al
GPIOX_ODR) . Ziff#F GPIOX_ODR A [ Ef i (¥, v '5. AR 4 (GPIOX_IDR) Rk
TRAF 11O 11 BRI HSPIRES, R,

9.3.5. 1/0 FIERAL AL B

BAIE AT A7 4% (GPIOX_BSRR) & —/™ 32 i i {7, 1I LURHH th 2 ¥ 77 47 #% (GP1OX_ODR) (1) St 37
MANEARL. BALIEAL A AR BOR i 735 (GPIOX_ODR) [fHifir.

GPIOx_ODR {4 — iz X b GPIOX_BSRR KMzl fiz: BS(i) and BR()). fiz BS(i)& 1 Al
GPIOx_ODR Xtz # 1, {7 BR()E 1 7' GPIOX_ODR Xf M AZiE 0.

2177 GPIOX_BSRR {FE NS 0 AR % /7 4% GPIOX_ODR Xf R {67 Wi GPIOX_BSRR *if#:—1
RGO FIE 1 41E, B 1 BERAMRER.

181 ] %717 2% GPIOX_BSRR (A8 %7 17 #% GPIOX_ODR X Rifr R A — R MERIVER, FEASHUE 217 28
GPIOx_ODR [1Jfii. @i f## GPIOX_ODR t#r] LE#1j I] . Z7 7% GPIOX_BSRR R 2 fig fit—Fh J5 1 #/E 4b
.

AR AR ERE GPIOX_ODR AL & EORH i ili: fE—A> AHB 515 g R P A iR fiE ik 7 — s 2
AL

9.3.6. GPIO 4 bl

A7 4% GPIOX_LCKR i 1d — R FURFIR S I 7 1] AR 45 10 (il w5 A7 ds, 045
GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR,GPIOx_PUPDR,GPIOx_AFRL fll GPIOXx_AFRH.

—/MEFRR S I ] LR A7 A7 38 GPIOX_LCKR. %77 /7451 Bitle 5 N IEM IR /¥, LCKR[15:015 A
EEL AT LA e 11O (FEE AR Pl fEH, LCKR[15:015 NMEMRFFAAE) o MU7E— AN 47 _EHAT 78 E (LOCK)
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P2, £ N X MCU B AME AL 2 1, FASRe -5 e AL IFC B . GPIOX_LCKR BN R 45 4% 1l 35 47
# (GPIOXx_MODER. GPIOx_OTYPER. GPIOx_OSPEEDR. GPIOx_PUPDR. GPIOx_AFRL and
GPIOX_AFRH) XN 47

LOCK Hf ¢ RaeH 7 (32 47D vin GPIOX_LCKR % f7#%, K8 GPIOX_LCKR 17 16 15 & [ [A] it 2 %
H[15:0] fiz.

9.3.7.1/0 B FThaek N\ /& HAE AR B

B 110 G PS5 A7 45 0] DL R G B 2 R ThRES i i A a0 P AR B 7 SRl 2 TheE 2 21 10 1
k.

i 2547 %% GPIOX_AFRL #l GPIOX_AFRH 7] LAfE4E—A GPIO M £ BRIEFEVF 2 W] BERI AN BN RE, Rl MY
FIRESEAS /O SR h—FhThae . AR GBS 5 T 5 F T aei N A E R Thae i R #02AH N Y, X T4 110 1
S FH RS N6 AT DA 6 B R0

9.3.8. Al A by /e iR 2%
FIFA 3 L1 #AT S0 BT B8 70 A T A F AR T2, 3 T 8% 1L B Ol A o R I, 9 L
N 42 T AL RE
9.3.9.1/0 I ANELE

2 /O OB NI
B R A R

B iR R A N R
mRIEZT % GPIOX_PUPDR it & Al fi g/ AN i fig L R4z b
B HIE VO I EERE R RS AHB B RAE 245 O\ B 75 7 A
WGP B A AR AR U 1) ATAS 3 /O IRES
Analog input/output
To/from on-chip
peripherals, power « [T m—m oo
control and EXTI : | Vi
i | cc
y : Input driver : Vee o
@ l ! P
Read - : |
< £ : N —e
g g : ‘ TTL Schmitt Trigger : On/off |
= g Lo |
. & . - [TTT T T T T T T T T T T T T T T ® - |:|
e 45 .% : Output driver :
§ ?L"D : : 1/0 pad
3 8 Lo ! on/off |
5 i ! l
Read/write L | 3 : : AT
451 | i Diod:
“ —™ 5 ! ! 4
I l Vss L
L I Vs

9-2 I NIF=S/ LR/ TR E
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9.3.10. I/0 e &

2 1/O ity B L B Ak H A

o HH G o R

— FFRE . H AR LA OIS N-MOS, T H 27 A7 w8 L A 8 i 1B T = FEIRZS (PMOS WA

e
— AR W EES FAOEE N-MOS, T4 g ss Fr 1 E P-MOS.

it 35 R ik B N A
MR 27 47 %% GPIOX_PUPDR Pt & ] {8 G/ Al e | T Ha BHL
HELLE 1/O B R BHE 26 BFS AHB Il gl SR 21 N\ B0E 25 17 2%
X A N B 25 A7 A (U7 ) n] 15 2 1/0 RES
XoF A H S 2 A A U R 459 30 5 — S BB
Analog input/output
Digital input :_In_pat_d_ri\_/e_r_______________-i
To on-chip peripherals, : |
power control and EXTI | :
| | Vcc
: | vee =
& e P
Read @D : . | E
< © Il
g B : TTL Schmitt Trigger | On/off |
2 a L&~ ¥ __ T ____ |
E: £ A |
Write E : Output driver : D
§ ! i 1/0 pad
= i) I
g e : i On/off |
, @ 5g ! i
Read/write g— g | Output control | A Froee
-« O | :
| | =
. | L
From on-chip Alternate function output : Push-pull or : Vss Vss
peripheral L open-drain_ = :
& 9-3 M E

9.3.11. SRTREER
4 1/O ity IR HC B 5 TR«
N EIFREE AR E A, R P ST T
W B MBS 5 KB H 22 o 3 (B D) Refi )
it B R i R N
HR A %5 77 2% GPIOX_PUPDR It & nf i g/ AN A 1 4z F pH
TEREAS AHB BB 3, HIIUAE 1/O A b B Bl R 214 N B0 27 4745
A N 27 A7 AR AT 43 1/0 FRIRAS
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SEFM

Analog input/output
_____ S m oo
Digital input : Input driver \
Alternate function input < : :
: | Vce
1 | VCC =
5 . !
9 | | =
2 | ! Protecti
& | on . s
Read - | :
« g < ‘e
he] | !
g = | ‘ TTL Schmitt Trigger | On/off |
2 a L ____
b= c
Writ %D — P :‘
rite - | Output driver veeT |
4 : | 1/0 pad
a
£ . : "
[}
= g : : On/off |
2 el ! I
) 5.9 ! |
. 3 't | 1
Read/write %‘ o Output control AT
|
« ™ O I
| £
) I = L
From. on-chip Alternate function output : Push-pull lor Vss Vss
peripheral | open-drain |

9-4 SRTHRERCE

9.3.12. YR E
2 1/O it WL & AL B

B g as gtk
B SRR, SEL TR, 1/O S R AR . i R R e B R R 0%
B BRI R A (FRERARE)
B I N B A A SR I A 0.
Analog input/output
To/from on-chip
peripherals, power « [T m e ———————
control and EXTI | |
! Input driver : vee Vee
< ! I T
%‘2 : off : -
"0 : ' Proecton
Read g I 0 :
< i) ~ @
© | |
» ° ! ‘ S | On/off
E 5 : TTL Schmitt Trigger |
@ 2 i l
gf = I______________________________________________
Write o 8 | . L e———o—o ]
= b Output driver |
"3 B | ' I/0
o o | pad
= - L : on/off |
z i | i
fead S £ I ! 1
ead/write 2 | | AT
- .3 | |
| -4
! | = L4
I— —————————————————————— ! VSS VSS

E 9-5 SFEEINEE
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9.3.13. f& | HSE/LSE & {EN GPIO

M HSE 8¢ LSE ThRe#oC Ml (AL BRI AR AT LL S IE % 1) GPIO H .

4 HSE 8, LSE ThAEITH (RCC_CSR % f7a% % B HSEON or LSEON) , 7 B4 Fie B % I () 3t 1 A A
L

MR IRECE N PRI B, H 5 OSC_IN 3i# OSC32_IN R4 #hdi N, 1 OSC_OUT 1%
OSC32_OUT J5#A AT LLHAEIE® GPIO.

9.4. GPIO&HH%

Frf GPIO AHCZF A2 # rl 4T word. half word Fil byte 5 #:1E.
9.4.1. GPIO ¥y AR 7% (GPIOX_MODER) (x=A, B, F)

Address offset: 0x00

Reset value:

® OxEBFF FFFF for GPIOA
® OxFFFF FFFF for GPIOB

® OxFFFF FCFF For GPIOF

31 | 30 29 | 28 27 | 26 25 | 24 23 | 22 21 [ 20 19 [ 18 [ 17 | 16
MODE15[1: | MODE14[1: | MODE13[1: | MODE12[1: | MODE11[1: | MODE10[1: | MODE9[1: | MODES[1:
0] 0] 0] 0] 0] 0] 0] 0]

w w rw rw w 'w rw rw rw 'w 'w 'w rw 'w 'w 'w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MODE7[1:0] | MODES6[1:0] | MODE5[1:0] | MODE4[1:0] | MODE3[1:0] | MODEZ2[1:0] | MODE1[1: | MODEO[1:

0] 0]
w o[ orw w | rw w [ rw w | orw w | rw w | rw w [ w [ w [ w

Bit Name R/W Reset Value Function
y=15..0

A3 L X A T B A LAY 17O A
00: F AL

31: 0 MODEy[1:0] RW 01 i A Ut

10: EHIhReE

11: BB (reset state)

9.4.2. GPIO ¥ O iR B F 23 (GPIOXx_OTYPER) (x = A, B, F)

Address offset: 0x04

Reset value: 0x0000 0000

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
OT15 | OT14 | OT13 | OT12 | OT11 | OT10 | OT9 | OT8 | OT7 | OT6 | OT5 | OT4 | OT3 | OT2 | OT1 | OTO

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
Bit Name R/W Reset Value Function
31:16 Reserved
BAFECE 11O [k 27
15:0 MODEJ[15:0] RW O: #EHfE (BADIRE)
1 JFiRE

9.4.3. GPIO ¥ 1 ¥ HH iE ¥ & 77 2% (GP1Ox_OSPEEDR) (x = A, B, F)

Address offset: 0x08
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Reset value: 0xOC00 0000(for port A)
Reset value: 0x0000 0000(for other ports)

31 | 30 29 | 28 27 | 26 25 [ 24 [ 23 | 22 [ 21 [ 20 | 19 ] 18 [ 17 | 16
OSPEED15 | OSPEED14 | OSPEED13 | OSPEED12 | OSPEED11 | OSPEED10 | OSPEED9 | OSPEEDS
'w 'w 'w 'w r'w w w 'w w 'w 'w 'w 'w 'w 'w 'w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OSPEED7? OSPEED6 OSPEED5 | OSPEED4 | OSPEED3 | OSPEED2 | OSPEED1 | OSPEEDO
w | rw wo | rw w | rw w [ w [ w [ w [ w | w [ w[mw | w][ mw
Bit Name R/W Reset Value Function

Y =15..0

B E 1O O %

00: FEHAL
31.0 OSPEEDy([1:0] RW 01: fikik

10: =k

11: W

9.4.4.GPIO % O _E T H % #4(GPIOXx_PUPDR) (x = A, B, F)

Address offset: 0x0C
Reset value:

0x2400 0000(for port A)
0x0000 0000(for port B)

0x0000 0200(for port F)

31 | 30 29 [ 28 27 | 26 25 [ 24 23 | 22 21 [ 20 19 [ 18 | 17 | 16
PUPD15[1:0 | PUPD14[1:0 | PUPD13[1:0 | PUPD12[1:0 | PUPD11[1:0 | PUPD10[1:0 | PUPD9[1:0 | PUPD8[1:0

rw rw rw rw rw rw rw rw 'w rw rw rw rw r'w rw rw
15 | 14 | 13 | 12 | 1 10 9 8 7 6 5 4 3 2 1 0
PUPD7[1:0] | PUPDS6[1:0] | PUPD5[1:0] | PUPD4[1:0] | PUPD3[1:0] | PUPD2[1:0] | PUPD1[1:0 | PUPDO[1:0

w [ rw w [ w w [ w w | rw w [ rw w [ w [ w [ rw [ w [ w

Bit Name R/W Reset Value Function
Y =15..0

WAEE 11O O _Edi ek N

00: L L T4z

01: ki

10: Tz

11: fRF

9.4.5. GPIO ¥ D A HUE & 7723 (GPIOX_IDR) (x = A, B, F)

Address offset: 0x10

Reset value: 0x0000 XXXX

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

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

ID15 [ ID14 | D13 [ ID12 | ID11 [ ID10 [ ID9 [ ID8 | ID7 [ ID6 [ ID5 | ID4 | ID3 | ID2 | ID1 | IDO

r r r r r r r r r r r r r r r r

310 PUPDy [1:0] RW

Bit Name R/W Reset Value Function
31:16 Reserved
15:0 Idy R y=15..0
o H R, BEHEALX B /O T FPRAS

9.4.6. GPIO ¥ D % HH #4E & 723 (GPIOx_ODR) (x = A, B, F)

Address offset: 0x14
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Reset value: 0x0000 0000

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

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

OoD1 OoD1 OoD1 OoD1 OoD1 OoD1 OD | OD | OD | OD oD oD oD | OD | OD | OD

4

rw

5 4 3 2 1 0 9 8 7 6 5 3 2 1 0
w w w w rw rw rw rw rw w w rw rw w w
Bit Name R/W Reset Value Function
31: 16 Reserved
y =15..0
AT,
15:0 Ody[1:0] RW Pil: X GPIOX_BSRR or GPIOX_BRR registers.
(x=A,B,F), TTLLSHIXF %4~ ODR {7 dEAT A7 1) 3
158

9.4.7. GPIO i AL B /E AL HF 728 (GPIOX_BSRR) (x = A, B, F)

Address offset: 0x18

Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BR15 | BR14 | BR13 | BR12 | BR11 | BR10 | BR9 | BR8 | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1 | BRO
w w w w w w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BS15 | BS14 | BS13 | BS12 | BS11 | BS10 | BS9 | BS8 | BS7 | BS6 | BS5 | BS4 | BS3 | BS2 | BS1 | BSO

w w w w w w w w w w w w w w w w
Bit Name R/W Reset Value Function
y=15..0
WS, S RIREMERE O
31:16 BRy w 0: X5t Rif¥ ODRy o7 A= A fE i

1: JEFRXF R ODRy fiZ
e W ERNE Bsy Al Bry BIX RIS, Bsy A4 A

y=15..0
. TS, SRR I O
15:0 BSy W 0: ¥ %I ODRy B B

1: & B X MK ODRYy fi7
9.4.8. GPIO ¥ N EC B Bi5€ & #7285 (GPIOX_LCKR) (x = A, B, F)
MPATIEMR IS AR E T bitle (LCKK) B, %75 174 F RUE i N A BCE . bit[15:0]H T8 GPIO
i A B . ERUE R BN, REEMAE LCKR[15:0]. 24X M ()3 134T T LOCK [F41l)E, 1 FIk&
5y =R VAGT B N s e MR DAL=
H: FRRS I T RS GPIOX_LCKR 24788 . TESUE I 7 H AU A A 0 1) 0] LARE AT
TEANIE AL R G — Pl s i I G B S A48 (RS hATE F DhRe 2 A2 48D
Address offset: 0x1C

Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res

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

rw rw w rw rw rw rw rw rw rw rw rw rw rw rw rw
Bit Name R/W Reset Value Function
31:17 Reserved
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Bit Name

R/W

Reset Value

Function

16 LCKK

RwW

AL BRI R, T R ARl RS AT

0: it FIC B B A R WS

1: s G B BB A BORGE, N IR AR EALHT
GPIOx_LCKR 7178 i

LOCK key write sequence:

BIEMBSANT: 5 1->5 0->5 1> 0> 1, & fa—
AR NS, (HAT AT RE A B C B0 -

I TEIREBRE AN PR, AR LCK[15:0]/)
fH. BB 7 IR R AR & L BB OE « X3 Y
FEAT—r B BB 5 2, 3 LCKK ALkl 1,5
& MCU S sl 4t B A7

15: 0 LCKy

RW

y=15.0

X ey ] A B {H N BEAE LCKK A28 0 2 B\
0: ANB e vy I A

1: B O E

9.4.9.GPIO EfiThfe & E8¢ (low) (GPIOX_AFRL) (x = A, B, F)

Address offset: 0x20

Reset value: 0x0000 0000

31 [30 [29 [28 27 |26 |25 [24 [23 [22 |21 |20 [19 [18 [17 |16
AFSEL7[3:0 AFSEL6[3:0 AFSEL5[3:0] AFSEL4[3:0]
w rw rw rw w 'w 'w rw rw 'w rw 'w rw 'w w rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO0[3:0]
w [w [rw |rw w [rw Jw Jrw Jw Jw Jrw Jw Jrw [rw [w [rw
Bit Name R/W Reset Value Function
B R 5 X ey JiC B 2 R ThiEE 1/0
AFSELy % #:
0000:AF0 1000: AF8
0001:AF1 1001: AF9
310 | AFSELYBOL (=7 | o\ 0010:AF2 1010: AF10
‘ to 0)) 0011:AF3 1011: AF11
0100:AF4 1100: AF12
0101:AF5 1101: AF13
0110:AF6 1110: AF14
0111:AF7 1111: AF15
9.4.10. GPIO EHThfeEFF8: (high) (GPIOX_AFRH) (x = A, B, F)

Address offset: 0x24

Reset value: 0x0000 0000

31 | 30 [ 29 [ 28 27 | 26 [ 25 [ 24 [ 23 [ 22 [ 21 [ 20 [ 19 ] 18 [ 17 [ 16
AFSEL15[3:0] AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0]
'w r'w rw 'w rw w w 'w r'w w 'w w 'w w w w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSEL8[3:0]
w | rw w | rw w | w w [w [ w [ w [ mw [mw [ w[w[mw][mw
Bit Name R/W Reset Value Function
B R 5 X ey JiC 2 R ThiEE 1/O
AFSELy #£#%:
0000:AFO 1000: AF8
0001:AF1 1001: AF9
310 | AFSELYBO] (y=8 | o 0010:AF2 1010: AF10
' to 15)) 0011:AF3 1011: AF11
0100:AF4 1100: AF12
0101:AF5 1101: AF13
0110:AF6 1110: AF14
0111:AF7 1111: AF15
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Function

| 20 | 19 [ 18 [ 17 | 16

s BEHRIR [FEA O

r—

A B, F)

LX)

15..0
fir

ji2 et

0: X5t R Ody {7 AR 7= A ft

1: JEBEXT R Ody A

ix

y

Res

| 25 [ 24 [ 23 | 22 | 21

Reset Value

26

10
BR10 | BR9 | BR8 | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1

11
R/W
RW

27

28

GPIO ¥ QAL B AL & 788 (GPIOX_BRR) (X
GPIO F 78 ME

29
13
Name
Reserved
Bry

30
14

Bit

9.4.11.

15

BR15 | BR14 | BR13 | BR12 | BR11
31:16

15:0

9.4.12.

Reset value: 0x0000 0000
31

Address offset: 0x28
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81 “ o o [ o o
g7 [0'Tl63a0N —— [0:Tl63a0N B [o:Tleza0W S 0:Tl6033dSO[ S [0:Tle@3aadso S
0c - ° [ ° o ° o °
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10. RGEEEH B[ (SYSCFG)

CHNAE BB, REMEER RN EEE L.
B AR A EAELE S LL 10 pin £ 12C fast Mode Plus
Remap H:4% DMA 1) & 5 AN 5] (1) DMA i
Remap Ar T A A5 X 5] 46 DX 451 47 fif 25
L F) GPIO AR 7

B A BRI

10.1. RGREFHFH

10.1.1. SYSCFG Bl B & % 1(SYSCFG_CFGR1)

ATy FVEA7 A 23 F1 DMA 153K remap FI¥% il Rk 10 Dy gE i BARRCL E

A7 WAL AR TG B A 25 Hb ki 0X0000 0000 i 17 (SR o 3 5 A2 FH AL £ 3 (1 2 remap,  JF bypass #i
filfif: BOOT it #¢. fEENJG, XEEAfE A4 55hx boot 15 XUAL B HIME .
Address offset:0x00
Reset value:0x0000 000x(x 72 SEPr boot 15 UL B 1% £ 1 A7 fifs 25 15 3X)

i 30 29 28 27 26 25 24 23 22 | 21 20 19 18 17 | 16
12C [ 12C | 12C | 12
C
R 2C_ |12Cc_ |12C_ |12C_ |3 = = —|12C_ |12C_ |12C_ | I12C_
e 'fi—NPFF PFO_ | PBS_ | PB7_ | PB6_ Eﬁ Ef‘ i/; SA PAS_ | PA7_ | PA3_ | PAZ_ SRe SRe
S — ANF ANF ANF ANF AN | AN | AN | AN ANF ANF ANF ANF
F |F |F |[F
RW RW RW RW RW RW | RW | RW 5\/ RW RW RW RW
é 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R Res Res Res Res Res Res Res Res MEM_M
e Res Re Re Re Re ODE
S 5 5 5 S [1:0]
RW
Bit Name R/W Reset Value Function
31 Reserved RW - nJ{En] 5
12C AH2C 10 HIAALL 8 IR A5 e 4 i
30: 18 [2C_10x_ANF RW 0 0: HRALLIEHE ¢ A
1: R IER A RE
17:2 Reserved RW 0 ] ] 5
Memory mapping %47
BB AL, BAREE. AT A7EE 25 0x0000 0000
. MEM MODE HEAT mapping. RN, 1XEA7 R SLBRSE bR A 5
1:0 [1:0] Hic B AE
' X0: Main flash, mapped 7£ 0x0000 0000
01: System flash , mapped 7 0x0000 0000
11: SRAM, mapped 7 0x0000 0000

10.1.2. SYSCFG BB # 7% 2 (SYSCFG_CFGR?2)

Address offset:0x18

Reset value: 0x0000

3|13|2|2]|2 1
11o0l9lsl7 26 | 25 24 23 22 21 20 19 18 7 16
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RIR|R|IR|R .| Re R | R
e e e e e s s Res Res Res Res Res Res es e Res
S S S S S S
é 411 % % i 10| 9 8 7 6 5 4 3 2 1] o
R P
e \Y LO
SIR|IR|R|R ETR sr | COMP2_ | COMPL_ | COMP2_ | COMP1_ | COMP2 | COMP1 DR Sg
elelele| | BRK_TI | BRK_TI | BRK_TI | BRK_TI | BRK.T | BRKT | [ |e L
s|s|s|s — M17 M17 M16 M16 IM1 IM1 s | =
0 ocC
C K
K
RW RW RW RW RW RW RW v?/ RW
Bit Name R/W Reset Value Function
31:11 Reserved - - -
TIMER1 ETR #i AR #.
2’b00: ETR k5T GPIO
10:9 ETTJ\{AE%RS] RW 2600 2'b01: ETR i T- COMP1
- ’ 2'b10: ETR ki T COMP2
2’b11: ETR i T- ADC
COMP2 £y TIMx break #i A f§ifig .
8 COMPZ_BRK RW 0 0: COMP2 fiith A TIM17 break input
- 1: COMP2 i EN TIM17 break input
COMPL1 £y TIMx break i A f§ifig .
7 COMELBRK RW 0 0: COMPL fiti A/ % TIML7 break input
- 1: COMP1 #iti{EN TIM17 break input
COMP2 £y TIMx break i A f§ifig .
6 COMEZ_BRK RW 0 0: COMP2 %t A4k TIML6 break input
- 1: COMP2 i EN TIM16 break input
COMP1 1£Jy TIMx break i A ffifig .
5 CO'\"TFl)I\l/l—lgRK RW 0 0: COMPL fiti A~fEA TIM16 break input
- 1: COMP1 fitiEN TIM16 break input
COMP2 £y TIMx break i A f§ifg .
4 COMPZ_BRK RW 0 0: COMP2 it {4 TIML break input
- 1: COMP2 fitH{F>A TIM1 break input
COMPL1 £y TIMx break i A ffifg .
3 COMP DRI RW 0 0: COMPL it {4 TIML break input
1: COMP1 fitH{F>A TIM1 break input
PVD Lock f#gEf:
WAEEN, RAEMEE. B g HEMEREMBE PVD
RS TIMUTIML6/TIMLT IR ZESN, H81E PWR_CR
A7 PVDE.
2 VD _IgCK RW 0 0: PVD HiiANS5 TIMUTIML6/TIMLY [ 225 N .
PVDE H7r] LA BN o
1: PVD H1li5 TIML/TIM16/TIML7 (R ZE 5 NTEHE .
PVDE {7 A 3%
1 Reserved - - -
Cortex-M0+ LOCKUP i1 11 G f7
BAEENL, RAEMEE. Eal LMEREAEE Cortex-MO+
) LOCKUP(hardfault)fi 45 TIML/TIM16/TIML7 B &5
0 LOCKUP_ RW Ao
LOCK 0: Cortex-M0+fJ LOCKUP fii i A5 TIML/TIM16/TIM17
PR G N &+
1: Cortex-MO+H) LOCKUP #iti 5 TIM1/TIM16/TIM17 1
P ZES N
10.1.3. SYSCFG it B & 1F2as 3 (SYSCFG_CFGR3)

Address offset:0x1C
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Reset value:0x0000_0000

31 30 29 28 | 27

26

25 24

23 | 22

21

19 [ 18 [ 17 | 16

Res | Res Res Res | Res

Res

Res | Res

Res | Res

DMA3_
ACK-

DMA3_MAP
LVL

RW RW | RW

RW

RW

15 14

13 12 11 10

5 4 3 2

1

Res | Res

DMA2_
ACK-
LVL

DMA2_MAP

Res | Res

DMAL_
ACK-
LVL

DMA1_MAP

RW

RW [RW | RW | RW [ RW

RW RW |

RW [|RW ][ RW [ RW

Bit

Name

R/W

Reset Value

Function

31: 22

Reserved

21

DMA3_ACKLVL

RW

DMA JEE 3 [ N I8 R
0: M3 338 5 1) |
1: ‘ﬁ%ﬁﬁ;”[ﬁ]&?

20: 16

DMA3_MAP

RW

00000: ADC
00001: SPI1_TX
00010: SPI1_RX
00011: SPI2_TX
00100: SPI2_RX
00101: USARTL TX
00110: USARTL RX
00111: USART2_TX
01000: USART2_RX
01001: 12C_TX
01010: 12C_RX
01011: TIM1_CH1
01100: TIM1_CH2
01101: TIM1_CH3
01110: TIM1_CH4
01111: TIM1_COM;
10000: TIM1_UP
10001: TIM1 TRIG
10010: TIM3_CH1
10011: TIM3_CH3
10100: TIM3_CH4
10101: TIM3_TRG
10110: TIM3_UP
10111: 1#+%

11000: TIM16 CH1
11001: TIM16 UP
11010: TIM17_CH1
11011: TIM17_UP
Others: 138

15: 14

Reserved

13

DMA2_ACKLVL

RW

DMA JEIE 2 Fma N 38 FE A e
0: M3 3 5 1 Jo7
1: PR

12: 8

DMA2_MAP

RW

00000: ADC
00001: SPI1_TX
00010: SPI1_RX
00011: SPI2_TX
00100: SPI2_RX
00101: USARTL_TX
00110: USART1_RX
00111: USART2_TX
01000: USART2_RX
01001: 12C_TX
01010: 12C_RX
01011: TIM1_CH1
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Bit

Name

RIW

Reset Value

Function

01100: TIM1_CH2
01101: TIM1_CH3
01110: TIM1_CH4
01111: TIM1_COM
10000: TIM1_UP
10001: TIM1_TRIG
10010: TIM3_CH1
10011: TIM3_CH3
10100: TIM3_CH4
10101: TIM3_TRG
10110: TIM3_UP
10111: {#¥
11000: TIM16_CH1
11001: TIM16_UP
11010: TIM17_CH1
11011: TIM17_UP
Others: {#8

Reserved

DMA1_ACKLVL

RW

DMA JEIE 1 Fma NI R
0: M 383 P 1) o7
1: PRI

DMA1_MAP

RW

00000: ADC
00001: SPI1_TX
00010: SPI1_RX
00011: SPI2_TX
00100: SPI2_RX
00101: USARTL TX
00110: USARTL_RX
00111: USART2_TX
01000: USART2_RX
01001: 12C_TX
01010: 12C_RX
01011: TIM1_CH1
01100: TIM1_CH2
01101: TIM1_CH3
01110: TIM1_CH4
01111: TIM1_COM
10000: TIM1_UP
10001: TIM1 TRIG
10010: TIM3_CH1
10011: TIM3_CH3
10100: TIM3_CH4
10101: TIM3_TRG
10110: TIM3_UP
10111: 1#+%

11000: TIM16_CH1
11001: TIM16 UP
11010: TIM17_CH1
11011: TIM17_UP
Others: 138
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SYSCFG #H 78

10.1.4.

0 < MOOT dNXD0OT o o
T [o:Tlaaonw waw < o S
Z €CNIL Md9 ¢dNOD o m_w o
€ ZZNIL Ydd ¢dNOD o - o
17 TZWIL Mdg ¢dNOD o ° o
g 9TINIL »dd TdNOD o TADIOV TVIAQ o
9 9TINIL Mdd 2dINOD o
L ZTINIL dd TdNOD o
8 ZTINIL dd ¢dNOD o P
6 o M o
0T [OTITnIL DYS ¥13 S m_m S
1T AMn = o
4 ° o
€T TATIOV ¢VIAd °
VI
GT
97 o
It & o
8T ANV ¢vd Ozl o W_W o
6T 3NV €vd Od S - °
0cC dNV Zvd Ozl o N o
TC dNV 8vd Ozl o TATIOV EVIAQ
¥4 dNV 6vd Ozl o
€¢C ANV 0Tvd Ozl o
ve ANV TTvd Ozl o
(514 dNV 2tvd Ol o
9z dNV 9dd Ozl o
IC dNV Zad Ozl o
8¢ dNV 8dd Ozl o
6¢ dNV 0d4d Ozl o
0€ dNV Tdd Ocl o
€

gove w>nowd OLOPZEE~CEu>nond VLOFEZE~TSn>nouLy VLOPEE~T3
O v o+~ O XOOo O X — o X0
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11. DMA

11.1. &

FLIRAFAH 4547 HU(DMA) FI K SR AL SMBURIAE i o 2[5 B0 £7-fk 8% MU i 2 2 18] i) ey T M A% . B4 CPU
T, Bl LLEE DMA tRig R 5h, #5948 1 CPU BT, BE4T H Ak .

DMA %l 8547 3 % DMA i, 25 EIEMSTEHEKE 118 2 MOl 85 U5 1 A3 K . DMA 4]
A IEALEE DMA TR #eds, FTALELAA DMA BRI 2

11.2. DMA FE4H

3 /ML AT i
BN TG A B FE T I DMA B3R, A I #48 [F)  SCRR e o I T R o £ SR i B
TE[Al—/~ DMA #EH b, ZANE R LU nT DUE S KA m R e B A DS R & P ERR),
PSR B AR e (R LR e TilsR 2, R4
B OTEAR AT H R EE X R R (T R ), BT EAR AR . YR H bRk 2
U A i 9 X 5
SCREIRIR IR ZZ P 25 5 1
NMBIEHA 3 MFIRE(DMA A% . DMA £ 8 SR DMA &%), X 3 M3 pr &7
CIEHEL” AN B I R
TPt R G 25 T ) A B
HMBERAFAE 2% TPAEas RN . A RSB Bt 14 4
FLASH. SRAM. APB 1 AHB #h 534 ] {f A1 in] (95 A H 1)
Al g AL EUE 0~65535

11.3. DMA Thfe iR

Cortex-MO+ <:> Flash
—

RCC CRC
ADC TIM1
USART1 TIM3
AHB

Bus
matrix

Bridge | APB USART2 TIM16
SPI1/SPI2  TIM17
12C
A
dma_ack
< chn_req DMAMUX dma_req

K 11-1 DMA HEH
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11.3.1. DMA 43

TESER—AFAEG, ST DMA #5613 K% —MERES . DMA bl 25 @ 1 R e AU BT R . 4
DMA 4 il g8 FF 46 U i) 2 H i SR A AP S, DMA $2 81 38 S B R IE A E — NN A S 5o 24 DMA F | 215 3 b
G, AMESLRIRBCE MR . — BAMEREI T IXMER, DMA Bl 2 e M A 5. WA E 2 1iER
i, AR ATELE ) T —/MEi%.

K2, BIK DMA 5% i =AM EEAE 2

AN B 2 A7 25 B M AT MBI 2 B A 2R R, 36 — IRAR S IR A ik 2 DMA_CPARX
5 DMA_CMARX ZF 748 7€ 1 A 1 s il A7 45 B2 TC

B BSR4 25 B AT AN 38 ik 3 A7 B FR R I AE A 28 b, 58 — AR i (K R af b bk 2
DMA_CPARX 5 DMA_CMARX & {74 i 7 I 7% S Hi bk BAF it 48 57T

AT — K DMA_CNDTRX & f7 25 B IR 1E, XA A7 35 6L 5 R S8 U B AR 5 o

11.3.2. fh¥kas
5 R 388 T 17 SR M 00 26 K IS B 9 VA A 52 (7 4

AR EL S 2 A B
B OBfE REEIE SR ] IE DMA_CCRx #fiash ik E, A 4 41N5%

> mRiRE s

> ek
> PEELE
> RIS
AR WSR2 NESRA MR ARG, WIS 5 1 IEE LEB g 5 B A BRI e il L
i, HIE 2 U5 TEIE 4.
11.3.3. DMA & iE

AN # AT DLLE AT [ 52 LR R N B 27 A7 2 A7 A 2 bk 2 A1 3T DMA f£ 4. DMA FIARSE0EE 2 ) 4
PRI, KN 65535, AL EAEM B HCR A AFA, TERIRAE K i .
AT miE B R

HNEFIAEAi 2% () A e v] LB I DMA_CCRx 2917 28 () PSIZE A1 MSIZE £ 44 .

eI E

AL E DMA_CCRX Z7 7 #% 1) PINC 1 MINC AR &Nz, AMEFIAEfifi 5 IR B TE BRI AL i Ja T LA i 4%
TERE B R . G E AR, TR R R AT — AN b A, S (AR T ik
(A SR FEAL 1. 2 51 4.

B AMERI N E DMA_CPARX/DMA _CMARX #5917 s it . ZEALS fErh, X Se %517 S5
AT WIAGAE SR PEAS RS AN M B AR S Akl CETE PO 1Y) 24 10 A A7 i 2 bk Zr AP b

RIE A E O AR, A RS (RE SR 0 AN =L DMA 4. ZIFIRHIY DMA

&4,

BAEC ] DMAEIEIE LT, 7E DMA_CNDTRX 2774 HH E 8 5 N4 H .

EPEAE T, B — KSR, DMA _CNDTRX 2372810 N 24 H S0k s oy Hviah BuiE, W
BRI 24 HT AR B8 Mok 2577 2% 9 B9 hn 89 DMA_CPARX/DMA_CMARX 23 17 2% ¥ 5E I W) Uh FE ik

B
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TR T A BRAE A S o XN S 1 Al A% 4 (1 ADC | scan #0) « 7 DMA_CCRx % 174 1 i1

CIRC i TR IX— ke,

MIPIME, DMA AR = 4k 84T .
FHESR BT AR

DMA I 1 #RAE T LLAE B A BT SR AT D0 T BE4T,  IX gl A A i 2 B A S

BB TR, B AR 20 O I, R4y B Sl R S B TE N B E

X E T DMA_CCRX #iff#s H1i1 MEM2MEM fi 2 J5, fE31H X E T DMA_CCRX 7 f74s I EN £i7 )3 31
DMA EiB I}, DMA {5k S EFF4h. 24 DMA_CNDTRX #7785 45 4 O i, DMA fEHZE ok, 7% o% 247 fit B
HARE S IEP LA
W BT

0 NP RN E DMA JEiE «
£ DMA_CPARX 77 f7-2% o S B AN 27 g itttk o R AR AN SRR A i SR, 3 AN Hohboée 2 50 A5 4

Ko

PR e H A5 o

£ DMA_CMARX 7 17-2% i L B B /7 s stk o A AN SRR AL i SR, ARt OB f X A
HE13E HH BB N X AL
7t DMA_CNDTRx &7 8s s B 2L M Bdi & . /e MRS, XN RIS
7£ DMA_CCRX 274722 f] PL[1:0]4 3 B 3 1 1AL e 2%
£ DMA_CCRx ZFfras I BELHERAL M T7 10 . IR, SMBORIAE g S g A AMERIT7 fif 2%
(RBCHE 55 2« ARt 7 A P T AR A 58 B A R T
W& DMA_CCRX # {7 #5f] ENABLE 1, J&3hiZiHiE,
—H 533 7 DMA i, B Ay % #2585 E A1 DMA K .
LIRS, PR EHTIFEE 1, Ui E 7 RvERER WA HTIE)R, B4 — A
Ko FEHARLA ARG, LM tr ETCIFME 1, JEE T RVHEm TR WAL (TCIE), K4 — A4~

11.3.4.

MTEAE B0 E 55 5 MSIZE FIAN SR % PSIZE AN, DMA 1218 T 237 B 5t 5%

FIRTESE TR BOEEX I A

& 11-1 Fds 98 AR N (PINC=MINC=1)

3:7F Ox4 ¥ B5B4[15:0],7F Ox4 5 B5B4[15:0]

b/} Hir | f&%0 | J5: Hhhb/AdE 1EHERAE Hir: Huhk/2dE
wE | BE | %H

8 8 4 | 0x0/BO 1:7F 00 i BO[7:0],7E 0x0 5 BO[7:0] 0x0/B0
0x1/B1 2:7¢ Ox1 i B1[7:0],7£ Ox1 5 B1[7:0] 0x1/B1
0x2/B2 3:7E 0x2 i B2[7:0],7E Ox2 5 B2[7:0] 0x2/B2
0x3/B3 4:7F 0x3 i B3[7:0],7F 0x3 5 B3[7:0] Ox3/B3

8 16 4 | 0x0/BO 1:7E 0x0 i BO[7:0],7E 0x0 5 00BO[7:0] 0x0/00B0
0x1/B1 2:1f Ox1 ¥ B1[7:0],7£ 0x2 5 00B1[7:0] 0x2/00B1
0x2/B2 3:7E 0x2 i B2[7:0],7E Ox4 5 00B2[7:0] 0x4/00B2
0x3/B3 4:7E 0x3 i B3[7:0], /£ Ox6 "5 00B3[7:0] 0x6/0083

8 32 4 | 0x0/BO 1:4E 0x0 i BO[7:0], 7 0x0 5 000000BO[31:0] 0x0/000000B0
0x1/B1 2:7F Ox1 i B1[7:0],7E Ox4 5 000000B1[31:0] 0x4/000000B1
0x2/B2 3:7E 0x2 i B2[7:0],7E Ox8 5 000000B2[31:0] 0x8/000000B2
0x3/B3 4:75 Ox3 i B3[7:0],7F OXC 5 000000B3[3L:0] 0xC/000000B3

16 8 4 | 0x0/B1BO 1:/£ 0x0 i B1BO[15:0],7E 0x0 5 BO[7:0] 0x0/B0
0x2/B3B2 2:7F 0x2 i B3B2[15:0],# 0x1 5 B2[7:0] 0x1/B2
0x4/B5B4 3:7E Ox4 i B5BA[15:0],7£ 0x2 5 BA[7:0] 0x2/B4
Ox6/B7B6 4:1E Ox6 ¥ B7B6[15:0],7F 0x3 5 B6[7:0] 0x3/B6

16 16 4 | 0x0/B1BO 1:7E 00 2 B1BO[15:0],7E 0x0 & B1BO[15:0] 0x0/B1B0
0x2/B3B2 2:1F 0x2 1 B3B2[15:0],7E 0x2 5 B3B2[15:0] 0x2/B3B2
0x4/B5B4 0x4/B5B4
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b3l Bir | f% | YR Hohb/AoE 1ERBRAE Hin: Hubk/2dE
RE | ®E | %H
0x6/B7B6 4:7E 0x6 1 B7B6[15:0],7 0x6 5 B7B6[15:0] 0x6/B7B6
16 32 4 | 0x0/B1BO 1:7E Ox0 i B1BO[7:0],7E 0x0 5 0000B1B0[31:0] 0x0/0000B1B0
0x2/B3B2 2:1 Ox2 i B3B2[7:0],7£ 0x4 5 0000B3B2[31:0] 0x4/000B3B2
0x4/B5B4 3:7E Ox4 i B5B4[7:0],7E 0x8 5 0000B5B4[31:0] 0x8/0000B5B4
Ox6/B7B6 4:7F Ox6 i B7B6[7:0],7E OXC ‘5 0000B7B6[31:0] 0xC/0000B7B6
32 8 4 | 0x0/B3B2B1B0 1:7F Ox0 i B3B2B1BO0 [31:0],7F 0x0 & BO[7:0] 0x0/B0
0x4/B7B6B5B4 | 2:7¢ Ox4 i B7B6B5B4 [31:0],7 0x1 5 B4[7:0] 0x1/B4
Ox8/BBBABIBS8 | 3.7 0xg i; BBBABYBS [31:0],7E 0x2 5 B8[7:0] 0x2/B8
OXC/BFBEBDBC | 4.2 oxc 13 BFBEBDBC [31:0], % 0x3 5 BC[7:0] 0x3/BC
32 16 4 | 0x0/B3B2B1BO | 1:7E Ox0 i B3B2B1BO [31:0],7E 0x0 5 B1BO[7:0] 0x0/B1BO
0x4/B7B6B5B4 | 2:7r Ox4 if: B7B6B5B4 [31:0],7F 0x2 5 B5B4[7:0] 0x2/B5B4
Ox8/BBBABOB8 | 3.7; Oxg i: BBBABIBS [31:0], 7 Ox4 5 BIBS[7:0] 0x4/B9B8
OXC/BFBEBDBC | 4.4 oxc f: BFBEBDBC [31:0], 7 Ox6 5 BDBC[7:0] | OX6/BDBC
32 32 4 | 0x0/B3B2B1BO | 1:7f OxO i B3B2B1BO [31:0],7f 0X0 5 0x0/B3B2B1B0
0x4/B7B6B5B4 B3B2B1B0[7:0] 0x4/B7B6B5B4
0x8/BBBAB9B8 | 2:7f Ox4 i B7B6B5B4 [31:0], 7% 0x2 & 0x8/BBBAB9B8
0xC/BFBEBDBC B7B6B5B4[7:0] 0xC/BFBEBDBC
3:7f Ox8 it BBBAB9BS [31:0],7£ 0x4 5
BBBAB9BS[7:0]
4:7E Oxc i BFBEBDBC [31:0],7 0x6 5 BFBEB-
DBC[7:0]

5 B AR R byte/halfword BN
WH DMA L8 75 AR B 7S EAER AHB W& B (B HSIZE A& Tizfibh), Aak4

R,

® Y HSIZE=}=IH,
® Y HSIZE==iH,
R AHB/APB 2 —~ AHB A 32 {7 N 4%,

PN

B 7 a2 i 32 fifkixF) APB .

DMA ¥4% JE R AN 75 N 32 i, HWDATA %4 :
5N\ ¥ 0xABCD’,

EALTH HSIZE 2%, ©H%ET

DMA %% B HWDATA 5.4 5’'0xABCDABCD’ .
T'0xAB’, DMA ¥ 8 HWDATA 24k 5’0xABABABAB’ .
77 AL AHB &

® —/~AHB [XfHikik OXO(EL Ox1. Ox2 B Ox3) )5 7 14 #i OxBO#aAE, # i 43] APB - XJ Hitik OO0 1]
57 #% 0xBOBOBOBO #:1F -

® /> AHB LxfHitl OXO(EK Ox2)M)'5 -7 4HE 0xB1BO' M, H454%] APB Fxiihl Ox0 155
#'0xB1BOB1BO#:1F .

11.3.5. iREH

BE — MR LXK, 2= DMA 5t % . 75 DMA SRS #ER, K DMA RS, fff
2= [ B3 Bk 2B AR 3 T T N G D B A 7 A (DMA_CCRx) [ EN 7, iZiBiE/Egiiz i, s, 7
DMA ISR 27 17-#% 1 6] N 1% 8 18 (R AL e 1 TR W bs 567 (TEIF) K B A7, W/ DMA_CCRx Zfisshid®E 1
AR W SO VAL, JUPRE P A= e

DMA A i

£/~ DMA JHE # ] AYE DMA &4t
B LA A R SR FT X e i

11.3.6.
e At e AR AR TR I A T 9N R AEE S RS, Gl B

% 11-2 DMA i R

TR HAEFR AL i e AL
fefiid HTIF HTIE
FEH 56 i TCIF TCIE
FEHES TEIF TEIE
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7E: 24 DMA_CNDTRX #f7as N 1, A&E HTIFX AL, fEHiselie B TCIFX fi7.

11.3.7. DMA & RBE
DMA controller
# 11-3 HMHIE ) DMA 153K
Peripherals Channel 1 Channel 2 Channel 3
ADC ADC ADC ADC
Sp SPI_RX SPI_RX SPI_RX
SPI_TX SPI_TX SPI_TX
USART1_RX USART1_RX USART1_RX
USART USART1_TX USART1_TX USART1_TX
USART2_RX USART2_RX USART2_RX
USART2_TX USART2_TX USART2_TX
12C 12C_RX 12C_RX 12C_RX
12C_TX 12C_TX 12C_TX
TIM1_CH1 TIM1_CH1 TIM1_CH1
TIM1_CH2 TIM1_CH2 TIM1_CH2
TIM1_CH3 TIM1_CHS3 TIM1_CHS3
TIM1 TIM1_CH4 TIM1_CH4 TIM1_CH4
TIM1_UP TIM1_UP TIM1_UP
TIM1_TRIG TIM1_TRIG TIM1_TRIG
TIM1_COM TIM1 COM TIM1_COM
TIM3_CH1 TIM3_CH1 TIM3_CH1
TIM3_CH2 TIM3_CH2 TIM3_CH2
TIM3 TIM3_CH3 TIM3_CHS3 TIM3_CH3
TIM3_CH4 TIM3_CHA4 TIM3_CH4
TIM3_UP TIM3_UP TIM3_UP
TIM3_TRIG TIM3_TRIG TIM3_TRIG
TIM16 TIM16_CH1 TIM16_CH1 TIM16_CH1
TIM16_UP TIM16_UP TIM16_UP
TIM17 TIM17_CH1 TIM17_CH1 TIM17_CH1
TIM17_UP TIM17_UP TIM17 _UP

11.4. DMA &HF%

11.4.1.

DMA FHPREF 2 (DMA_ISR)

Address offset:0x00
Reset value:0x0000 0000

31 | 30 | 29 | 28 27 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Re | Re Res Res Res Res Res Res Res Res | Res Res Res Res
s s s 5
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | TEIF | HTIF | TCIF | GIF | TEIF | HTIF | TCIF | GIF | TEIF | HTIF | TCIF | GIF
S S S S 3 3 3 3 2 2 2 2 1 1 1 1
R R R R R R R R R R R R
Bit Name R/W Reset Value Function
31: 12 Reserved - - Reserved
JIE 3 EHEE AR &
W B, %S DMA_IFCR=15%.
1 TEIF3 R 0 0: At (TE) ;
1. @i 3EHiHTR (TED
JEIE 3 PAEHbR &
B, WS DMA_IFCR=1 5 %.
10 HTIF3 R 0 0: FokAtift:
1: JHIE 3 RAE AR
I8 3 L4058 bn &
9 TCIF3 R 0 0: TfEHisem (TC) ;
1: #iE 34k (TC)
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Bit Name

R/W

Reset Value

Function

8 GIF3

JWIE 3 AR iR E .

EHEL, WS DMA_IFCR=1 %,
0: T TE/HTITC 1,

1. i8iE 3 &4 TE/MHT/TC Fify,

7 TEIF2

JWIE 2 MR bR &

EEEL, WS DMA_IFCR=1 /%,
0: TAHE R (TE) ;

1: JHIE 2 fEhEre (TE)

6 HTIF2

I 2 PrEhbr g

B EAL, 'S DMA_IFCR=1 5%,
0: L PAeiigift;

1. J@iE 2 RAE VAL

5 TCIF2

JIE 2 %58 bR &

EEEL, WS DMA_IFCR=1 iH%,
0: TfEfise (TC) ;

1. #iE 2 fEfsE s (TC)

4 GIF2

JHIE 2 &R WihRE .

it EAL, WS DMA_IFCR=1 5%,
0: & TE/MT/TC 1,

1: J8iE 2 K& TEMTITC F44,

3 TEIF1

JIE 1 AR R &

T EA, W4E DMA IFCR=1 /%,
0: TfEfsiz (TE) ;

1: JEIE 1 fEHER (TE)

2 HTIF1

JBIE 1 PR &

EHEEA, BM4E DMA IFCR=1 /§%,
0: JCAEmsEft;

1: JIE 1 RAE PR,

1 TCIF1

JBIE 1AL e bR & .

it EAL, WS DMA_IFCR=1 %,
0: EfEfizEsk (TC) ;

1: Il 1 fERsEsR (TC)

0 GIF1

BB 1 &R WiRE.

BHEL, M4S DMA IFCR=1§%,
0: & TE/HT/TC 4,

1. Wil 1 &4 TEMTITC FE44,

11.4.2.

Address offset:0x04
Reset value:0x0000 0000

DMA i litr EALIERR#FF58 (DMA_IFCR)

31 (30 |29 | 28 | 27 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Re | Re Res Res Res Res Res Res Res Res Res Res Res Res
s s s s
15| 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | CTEI | CHTI | CTCI | CGI | CTEI | CHTI | CTCI | CGI | CTEIl | CHTI | CTCI | CGI
s S s S F3 F3 F3 F3 F2 F2 F2 F2 F1 F1 F1 F1
W W W W W W wW W W wW W W
Bit Name R/W Reset Value Function
31: 12 Reserved - - Reserved
BIE 3 fEE AR BT E .
11 CTEIF3 W 0 0: VAW
1. JHE TEIF3;
I8 3 ALK EIEE .
10 CHTIF3 W 0 0: VAW
1: JEE HTIF3;
I8 3 s br EEE .
9 CTCIF3 w 0 0. WA
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Bit

Name

RIW

Reset Value

Function

1: JEF TCIF3;

CGIF3

BiE 3 &R iR EEE.
0: BHRM;
1. EZiEHE 3 1 GIFTEIFHTIF/TCIF;

CTEIF2

I 2 M IR ETE R .
0: BA TN
1. JHE TEIF2;

CHTIF2

WiE 2 YAERREEE.
0: BHRM;
1: JEE HTIF2;

CTCIF2

IHIE 2 He ke bR T %
0: AR
1: {H%E TCIF2;

CGIF2

Sl 2 4R bR S
0: A M;
1. WLl 2 19 GIFTEIFMHTIF/TCIF:

CTEIF1

B 1 RS
0: AT,
1: %% TEIFL;

CHTIF1

HE 1 YRR EEE.
0: BARMH;
1: JEE HTIFL;

CTCIF1

JHIE 1RSSR
0: &AM,
1: EZ TCIF1;

CGIF1

W

JHiE 1 AR iR EEE.
0: &AM,
1. BEiEE 11 GIFTEIFHTIF/TCIF;

11.4.3.

DMA j#iE 1 Bd B & F% (DMA_CCR1)

Address offset:0x08
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Res Re Re | Res | Res | Res | Re Res Res Res Re Res Res Res Re
s s s s s s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re MEM2ME PL[1:0] MSIZE[1:0 | PSIZE[1:0 MIN PIN CIR | DIR | TEI HTI TCI EN
S M C C C E E E
RW R RW | RW | RW | RW | RW RW RW RW RW | RW RW RW | RW
W
Bit Name R/W Reset Value Function
31: 15 Reserved - - Reserved
JBIE 1 PR B AR .
14 MEM2MEM RW 0 0: %&b,
1: fFhfias B AR B Al e s
JHIE 1R E .
00: 1i&;
13: 12 PL[1:0] RW 0 0l: "%
10: &
11: 1R
JHIE 1 7R AR SR .
00: 81v;
11: 10 MSIZE[1:0] RW 0 01: 16 fi;
10: 32 1v;
11: fRE.
9: 8 PSIZE[1:0] RW 0 @ﬁl%&iﬁﬁﬁ%
00: 81v;
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Bit

Name

RIW

Reset Value

Function

01: 16 fir;
10: 32 fi;
11: R,

MINC

RW

IE 1 AR S R
0: %A1k,
1. fRfifds b A XA e

PINC

RW

IE 1AM hE G AR
0: %A1k,
1: Hhsibhb s R AE

CIRC

RW

HIE 1R
0: %1k
1: PEMBEAAERE

DIR

RW

WIE 1 BRI .
0: MAMEBEL;
1: MTEfas i,

TEIE

RW

JHIE 1R (TE) fHRE.
0: 2%k,
1: TE #Wiflige;

HTIE

RW

W 1 e (HT) f#fk.
0: 21,
1: HT FffiRE;

TCIE

RW

BIE 1B EcR W (TC) FE,
0: %&b,
1: TC HWrffikE;

EN

RW

WIE 1.
0: %1k,
1. JEIE 1 ffRE;

11.4.4.

DMA J&iE 1 HiEftaBE 57 (DMA_CNDTRL)

Address offset:0x0C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NDT[15:0]
RW [RW [RW |[RW [RW |RW [RW [ RW | RW [RW [ RW | RW | RW [ RW [ RW | RW
Bit Name R/W Reset Value Function
31: 16 Reserved - Reserved
JHIE 1R R
BRI EE N 0~65535. 1427 fE4 @G A
TAF (DMA_CCR1.EN=0) KB AN. BiEffREE
SRR, RURRERE T ZFA
. BAELESER DMA 550 )5 355 o
15:% NDTIL5:0] RW 0 SRR, AR N AL N 0, 5
FH Y ZIBE R E A AR, TSR E
i H S E NN 2 AT E N I EUE
M ELERE S O B, B DMA @B TG,
AN EAEEHAR o
11.4.5. DMA JEiE 1 4highhk %774 (DMA_CPARL)

Address offset:0x10
Reset value:0x0000 0000

31 [ 30 | 29 | 28 | 27 | 26 |

25 |

24 | 23 | 22 | 22 [ 20 | 19 | 18 | 17 | 16

PA[31:16]
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RW [RW | RW | RW | RW [RW | RW | RW | RW | RW [RW [ RW | RW | RW RW | RW
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
PA[15:0]

RW [ RW|RW]|RW |[RW |RW]|] RW | RW [RW [RW [RW | RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function
1HIE 1 Ak,
WBIE 1AM REE T AR IR, VR
JREH 5
31: 0 PA[31:0] RW 0 2 PSIZE=2'b01, A PAOIfL. #IEEZIS

IS T
2 PSIZE=2'b10, AMf#H] PA[L:0]fz. #AEHZ)
5 bk 5% .

11.4.6. DMA #iE 1 fAiEHiht #7748 (DMA_CMARL)

Address offset:0x14
Reset value:0x0000 0000

31 [ 30 [ 29 [ 28 [ 27 [ 26 | 25 [ 24 [ 23 [ 22 [ 21 ] 20 ] 19 [ 18 [ 17 | 16
MA[31:16]

RW [RW [RW [RW |RW [RW | RW | RW |RW [RW [RW [ RW [ RW | RW RW [ RW
15 | 14 [ 13 [ 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
MA[15:0]

RW[RW | RW]|RW |[RW |[RW] RW [ RW [RW [RW [RW [ RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function
JHIE 1 76 A AL,
HWIE 1AL, AR BRIV S H b
_ % MSIZE=2'b01, AL MA[O]f. #1EAZIS

31: 0 MA[31:0] RW 0 e
4 MSIZE=2'b10, MEH MA[L:0]fL. #:1EEZ)
5N 5

11.4.7. DMA i#i& 2 ic B & 72 (DMA_CCR2)

Address offset:0x1C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Res Re Re | Res | Res | Res | Re Res Res Res Re Res Res Res Re
S S S S S S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re MEM2ME PL[1:0] MSIZE[1:0 | PSIZE[1:0 | MIN PIN CIR | DIR | TEI HTI TCI EN
S M C C C E E E
RW RW ] RW | RW |RW | RW | RW | RW RW RW | RW | RW RW RW | RW
Bit Name R/W Reset Value Function
31: 15 Reserved - - Reserved
THIE 2 fifiges BI7 e i,
14 MEM2MEM RW 0 0: Zkik;
1: fPGias BIT7 M A =0 AH BE 5
HiE 2 AR E .
00: 1ik;
13: 12 PL[1:0] RW 0 01: 4%
10: &
11: 1R
1B 2 [FAE2R B v .
00: 81{i;
11: 10 MSIZE[1:0] RW 0 01: 16 fir:
10: 32 fi;
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Bit

Name

R/W

Reset Value

Function

11: f£H.

PSIZE[1:0]

RW

JEIE 2 SMEAIR T
00: 8fi;
01: 16 fi;
10: 32 fir;
11: 1R¥E.

MINC

RW

JEIE 2 fAf a8 b I Ak
0: %1k,
1 fFfif d bk 2 S oAt E 5

PINC

RW

THIE 2 Stk S AR
0: %k,
1: Ahiscthb s &R g

CIRC

RW

I 2 PEA LA
0: %1k,
1: fEIAREAAERE;

DIR

RW

3G 2 BRI
0: MAMEEE;
1: MAFffasis;

TEIE

RW

WIE 2 iR R (TED fiifig.
0: 2%k,
1: TE hIl{#ERE;

HTIE

RW

W 2 PR (HT) iR,
0: 2%k,
1: HT b fdifE;

TCIE

RW

HIE 2 EHse P (TC) fHEE.
0: 2%k,
1: TC "I fififE;

EN

RW

HIE 2 fRE.
0: %1k,

1. JHiE 1R,

11.4.8.

DMA J&iE 2 it & 54728 (DMA_CNDTR2)

Address offset:0x20
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NDT[15:0]
RW [RW [RW [RW [ RW |[RW [RW | RW [|RW [RW | RW [ RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 16 Reserved - - Reserved
THIE 2 FR AL
AL A 0~65535. % Z 748 RE@BIE A LT
£ (DMA_CCR2.EN=0) 5 N\, @BiEffiftfEi%
FAER N R, RPR R AT
) {EEEFIR DMA F£561 )5 355 o
15: 0 NDT[15:0] RW 0 SRS, A7 B R BB N 0,
FH Y ZIBE R E A AR, TSR
i H S E NN 2 AT E N EUE
M ELERE S O B, B DMA IS TG, #P
AN EAEEHAR o
11.4.9. DMA iR 2 4 bt 748 (DMA_CPAR2)

Address offset:0x24
Reset value:0x0000 0000
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31 [ 30 [ 29 | 28 [ 27 [ 26 | 25 | 24 [ 23 [ 22 [ 21 ] 20 [ 19 | 18 | 17 | 16
PA[31:16]

RW |[RW [RW [RW [RW [RW | RW [ RW |RW [RW [RW | RW [ RW | RW RW | RW

15 | 14 [ 13 [ 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
PA[15:0]

RW | RW | RW]|RW |[RW | RW]| RW | RW [RW [RW [RW [ RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function

IEIE 2 Fh A HE.
JHIE 2 AN AR A AE R IS E, AR ABE LR
PEH AR

31: 0 PA[31:0] RW 0 2 PSIZE=2'b01, A PAOIfL. #AEEHZIS
LR 5F .
2 PSIZE=2'b10, MMEH PA[L.0lfL. #HAEEZ)
5 kX 5% .

11.4.10. DMA #if 2 gttt & %% (DMA_CMAR2)

Address offset:0x28
Reset value:0x0000 0000

31 [ 30 [ 29 | 28 [ 27 [ 26 | 25 | 24 [ 23 [ 22 [ 212 ] 20 ] 19 | 18 | 17 | 16
MA[31:16]

RW [RW [RW [RW | RW | RW | RW [ RW | RW [ RW | RW | RW [ RW | RW RW | RW

15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
MA[15:0]

RWIRW| RW]RW |[RW |RW] RW |RW [RW [RW [RW [ RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function

HIE 2 gt
1B 2 fFfeshhl, 1 ASERART S B AR,
2 MSIZE=2'b01, AMEH MA[OIZ. #EHZIS

31: 0 MA[31:0] RW 0 ot S
% MSIZE=2'b10, A MA[L:0]6L. #1EHBh
Sk 5%

11.4.11. DMA #i& 3 it B & /7% (DMA_CCR3)

Address offset:0x30
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Res Re Re | Res | Res | Res | Re Res Res Res Re Res Res Res Re
s s s S S s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re MEM2ME PL[1:0] MSIZE[1:0 | PSIZE[1:0 | MIN PIN CIR | DIR | TEI HTI TCI EN
s M C C C E E E
RwW R RW | RW | RW | RW | RW | RW RwW RW | RW | RW RwW RW | RW
W
Bit Name R/W Reset Value Function
31: 15 Reserved - - Reserved
JHIE 3 1Afigas BT de i,
14 MEM2MEM RwW 0 0: ZEik;
1: TPGEa8 217 A i s UH e
JHIE 3K E .
00: 1i;
13: 12 PL[1:0] RW 0 01: 14
10: &
11: 1R
11: 10 MSIZE[1:0] RwW 0 iﬁ:gﬁ%%é&ﬁm)ﬁ
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Bit

Name

R/W

Reset Value

Function

01: 16 fir;
10: 32 fi;
11: 28,

PSIZE[1:0]

RW

JHIE 3 A TE R
00: 8fi;
01: 16 fi;
10: 32 fif;
11: 1R%E.

MINC

RW

HIE 3 fEfE s kg S
0: Zik;
1 fFfifi d bk 2 S oAt E 5

PINC

RW

I 3 Sl E AR .
0: Zik;
1: Shiztuhib sl Bt Re ;

CIRC

RW

HIE 3 PEA LA
0: ZEik;
1: fEIAREAAERE S

DIR

RW

TG 3 HlE LRI I o
0: MM,
1: MFFffids s

TEIE

RW

JHIE 3 LR (TE) {FRE.
0: Z&fF,
1: TE PR {fRE;

HTIE

RW

Wi 3 BRI (HT) ffige.
0: Z&iF;
1: HT ke,

TCIE

RW

JEIE 3 e T (TC) fiifig.
0: Z&f;
1: TC HWifiifE;

EN

RW

JHIE 3 fRE.
0: %k
1. i 1R

11.4.12.

DMA #iE 3 HiEaEEFF2: (DMA_CNDTR3)

Address offset:0x34
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NDT[15:0]
RW [RW |[RW |RW [ RW [RW [RW [ RW | RW [ RW [ RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 16 Reserved - Reserved
THIE 3 FE L msE .
R MR~ 0~65535.1% % {7 28 HAEMIE A T
£ (DMA_CCR3.EN=0) 5 N\, @iEffifeEi%
AAERANREE, RUFIREMETE. 2575
) THAERER DMA &% 5 3 )5 .
15:0 NDTL5:0] RW 0 SRR, AR N AT SN 0, 5
FH Y ZIBE R ENESH AR, TSN E
1 A S E TN 2 BTG B I EUE
MG RE N OB, B DMA BIETF4E, #E
AN EAEEHAR o
11.4.13. DMA i#iE 3 Mgl 3778 (DMA_CPAR3)
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Address offset:0x38
Reset value:0x0000 0000

31 [ 30 [ 29 [ 28 [ 27 | 26 | 25 [ 24 [ 23 [ 22 [ 21 ] 20 ] 19 [ 18 [ 17 | 16
PA[31:16]

RW [ RW [RW [RW [RW [RW | RW | RW |RW [RW [RW [RW [ RW | RW | RW | RW

15 [ 14 [ 13 [ 12 [ 11 | 10 9 8 7 6 5 4 3 2 1 0
PA[15:0]

RW | RW | RW]|RW |[RW | RW]| RW | RW [RW [RW [RW [ RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function

IEIE 3 M HbLE.
JHIE 3 AMEEE A AR L, AR BRI
PEH AR

31: 0 PA[31:0] RW 0 2 PSIZE=2'b01, A PAOIfL. #AEHZIS
A bR 5% .
2 PSIZE=2'010, AMf#f PA[L:0]4i. #/EEZ)
ISR

11.4.14. DMA #i# 3 st 357738 (DMA_CMAR3)

Address offset:0x3C
Reset value:0x0000 0000

31 [ 30 [ 29 | 28 [ 27 [ 26 | 25 | 24 [ 23 [ 22 [ 212 ] 20 ] 19 [ 18 | 17 | 16
MA[31:16]

RW [RW [RW [RW | RW | RW | RW [ RW | RW [ RW | RW | RW [ RW | RW RW | RW

15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
MA[15:0]

RWIRW| RW]RW |[RW |RW] RW |RW [RW [RW [RW [ RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function

JHIE 3 gt
HIE 3 fFfesthhl, 1 ASER AR B AR
2 MSIZE=2'b01, AMEH MA[OIZ. #EHZIS

31: 0 MA[31:0 RW 0 "
[31:0] R
% MSIZE=2'b10, A MA[L:0]5%. #1EH B
5k w5,
11.4.15. DMA 17 3R
0
A e - = B T S S = T T T T T T I IR I B D (R O
et
) vl v B B B N B e e B
o |3 I EEEEEEEEEE
XRe—
Oset
0 ololo|lo|o|lo|o|lo|o|lo|o]o
valu
e
DM o wl owl o O wl w o 7 ow wf o
i B I T e s I S e R T
o | AJIF o = = I = = R T = =
XCR }—OOOoOUOoOUO
Re-
Oset
4 olololo|lo|lo|o|lo|olo|o]o
valu
e
DM i ] 2
=) = o | O )
0| 2% I I v = I < - O =
N _ S| O N N S T ol O H I AW
OCRl w o %) %)
s = o
8Re—
ololo|lolo|o|lo|lo|o|lo|o|lo|o|lo]|o
set
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et

Regi
ster

31

30
29
28
27

26

25
24
23
22
21

20
19
18

17
16
15

14
13
12
11
10

valu

OoXx o

NDT[15:0]

set
valu

Or X O

DM

PAR

PA[31:0]

Re-
set
valu

AP X O

DM

MA
R1

MA[31:0]

Re-
set
valu

wEF X O

Or x o

MEM2MEM

PL[1:0]

MSIZE[1:0]

PSIZE[9:8]

MINC
PINC
CIRC

DIR
TEIE

HTIE

TCIE
EN

o

o

o

o

o

o

o
o

ON X O

NDT[15:0]

AN X O

PA[31:0]

N X O

MA[31:0]

set
valu

ON X O

Re-
serv
ed

O wX o

DM

CR3

PL[1:0]

MSIZE[1:0]

PSIZE[9:8]

MINC
PINC
CIRC
DIR
TEIE

HTIE

TCIE
EN

Re-
set

© IMEM2MEM

o

o

o

o

o

o

o

o
o
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Regi
ster

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

30
29
28
25
24
23
22
21

31
27
26

valu

AC NDT[15:0]

~ WX O

set ololololo|lo|o|lo|o|lo|o|lo|olo|o]o
valu

DM

AC .
bAR PA[31:0]

0w X O

Re-
set
valu

DM

AC .
NIA MA[31:0]

R3

O wXxX o

Re-
set
valu
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12. W MEfF

12.1. REMEEEH|IFZ(NVIC)

12.1.1. FERE:
n
B AR (2 Az i e 20
B RIEIE exception Al ab FH
B DR R
B RG] A AR IS

NVIC fl CPU 22 M2 SR & 10, X8 15 A8 18 A W7 A HE AN J5 2134 A 7 ) w8 S04l 3 Rl T g o

exception, Fi A HWr#HE NVIC &8 .

32 N AT R nEE ORFE 16 4~ CPU I D

fFE CPU 1)

12.1.2. REMM (SysTick) KRHEEFHFRE
ARGV R 1 138 6000, JEIT SysTick B4 E N 6MHz (max fuck/8) , 44 H T 1ms KIZ% time
base.
12.1.3. T R &
g | AR | MAERKE £ ] Hhhk
- - - - ] 0x0000_0000
-3 fi] & FAL =X 0x0000_0004
-2 il 2 NMI_Handler AT B i 0x0000_0008
RCC i #h2¢ 4= 2 45 (CSS) iz 2l
NMI [r] 5
-1 E HardFualt_Handler PG 2R B 1 53k 0x0000_000C
3 Al E SvCall HIE SWI R4 RSk A 0x0000_002C
5 A EE PendSV AR R AR 0x0000_0038
6 SysTick R E A 0x0000_003C
0 7 nE WWDG 02 I 28 o 0x0000_0040
1 8 TRE PVD R Y5 EEL RS T (EXTL line 16) 0x0000_0044
2 9 g E RTC RTC ' ii(combined EXTI lines 19) 0x0000_0048
3 10 nE Flash Flash 4 )=t b7 0x0000_004C
4 11 A E RCC RCC 47 0x0000_0050
5 12 R E EXTIO_1 EXTI line[1:0] interrupt 0x0000_0054
6 13 T E EXTI2_3 EXTI line[3:2] interrupt 0x0000_0058
7 14 nE EXTI4_15 EXTI line[15:4] interrupt 0x0000_005C
8 15 - ] ] 0x0000_0060
9 16 T E DMA_Channell DMA channel 1 interrupt 0x0000_0064
10 17 nE DMA_Channel2_3 DMA i 2 & 3 ik 0x0000_0068
11 18 - JEE JEE 0x0000_006C
12 19 | TEE ADC_COMP ?fnfbﬁ]”g d(\iv(ﬁ'k\l/l E)'(”th;r;“gslg):o“ﬂp 0x0000_0070
13 20 | WiE T::'Vc')l,\—ABRK—UP—TRG TIML Wi T S i R A b 0x0000_0074
14 21 | WgE TIML_CC TIML $ 3/ L b 0x0000_0078
15 22 - JE JE 0x0000_007C
16 23 ATE TIM3 TIM3 4 J7 iy 0x0000_0080
17 24 AT E LPTIM1 LPTIM t 0x0000_0084
18 25 - e e 0x0000_0088
19 26 A E TIM14 TIM14 4 R iy 0x0000_008C
20 27 - e e 0x0000_0090
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B | RER | kKR B ViR Hhhk

21 28 EIR A TIM16 TIM16 4= )5 H I 0x0000_0094
22 29 AE TIM17 TIM17 45 i 0x0000_0098
23 30 T 12C1 12C1 4= J= by 0x0000_009C
24 31 - feg fEg 0x0000_00A0
25 32 E SPI1 SPI1 4= J5 i 0x0000_00A4
26 33 T SPI2 SPI2 4= J5 0x0000_00AS8
27 34 T USART1 USARTL 4 J= 0x0000_00AC
28 35 nRE USART2 USART?2 4= J& 7 0x0000_00B0
29 36 - - - 0x0000 00B4
0 37 TRE ED LED 1 0x0000_00B8
31 38 - e fien 0x0000_00BC

1. The grayed cells (the address less than 0x0000 0040) correspond to the Cortex®-MO+ interrupts.

12.2. ShEF 0 W/ B AR 32 ] 48 (EXTI)

T Ak 2%, #3d configurable (FIACE ) 1 direct (EL#EFEA:) i\ (Lines), & ¥ CPU I
RGMEEDIRE, JFHH NRERE S

B PSSR, %4 int_ctrl B4 CPU I IRQ
B EMRER, X4 CPU IEHMH N (RXEV)

MEEIE K, TS ThFEE B fI LR
EXTI Ml K S VF RGN stop FExCRe i, A Ibrid sk A A5 SRt n] DAFE IR H s AT U A .
EXTI & ¥ £ 14 21 4 configurable/direct 314 line (19 4~ configurable {4 Line 1 2 4~ direct F{4F

A4l LLE GPIO Flfg E s (PVD/COMP/RTC/LPTIM) % NS4 nét Jist
Configurable B $iff (kH /0, HILIRZ pending {148, A Bk i SMED
v HEF SR (ARSI BRI

Direct B4 CRA REHR SR I pending RS I AN

v {E EXTI 8 2% A 1B pending 7

line) .
12.2.1. EXTI 4R
]
v R b
v Sy AR W A PR AR B A
v ATk R
]
v [E I B TR &
VAR A R A
v Rl R
B O iy Mk
12.2.2. EXTIERE
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exti
AHB interface .
hak | Registers
RCC
wkup_stop
paio[15:0]
bio[8:0] »
GPIo pbio[8:0] EXTI
pfio[4:0] MUX » PWR
Events | Event
Software Config triggers[18:0] ——» > :
Trigger Masking
Detect cpu_rxev v
Wakeup _ >
Peri. Interrupt | Interrupt cPU
Masking IRQ[31:0]
exti_int_comb[25:0]
v
Interrupts cpu_irq[31:0]
Int_ctrl
K 12-1 EXTIHER
12.2.3. SRR CPU ) EXTI 8

TE stop FE T RE 7= AR e B Bl vh T (5 S 04K, SR A EXTI B,
B PEA AR, BOE MBI TR IOIR A MBS 5, &R EXTI BB configurable line.
BEI EXTI AR A — A rh e . GZAL TR ERE R ), % EXTI ey CPU & 5.

B G REIPREAL CERMTEAMEHIE ) BN R RIS 5, 33 EXTISTH 1 e i fil & 15 5 26

B JiTf5 GPIO port fii N F| EXTI MUX 4, @il configurable [RECE, SRFETEMENRGMEEE S .

EXTI AJEC B E M (configurable) fili &k mefg
AL E EXTI_SWIERL 251788, 3R] DU fit & e B I BE

12.2.4.

AR N AT A IC B ETHIECE T BN il A BE XU i configurable SRR A, A AR e C B A

configurable KA F ARG 5, 77 2E%T BB R Bl IS 5 .
CPU A L M bt Bt s o A7 2 AN FAF Bl ar A7 o . FAFAERE SR /£ CPU INEEAF. Frfi4s CPU g1t
‘B 5 S B CPU ME— S (E 5 rxev.

Configurable SRR F A ME— () P WHERRIE R 2 /£ 4%, 5 CPU LS. HHEW 7% H A % CPU Il bf i ar

oz

174% (EXTI_IMR) FCE NG A4 4B A, 4 — configurable 5B F/-#4x%tv CPU 4MEsh {55 Cf
G H #[F— 4 CPU 4N {E5) . Configurable 28R 4 b 75 2 CPU il EXTI_PR %1788 1IN (5

1HES .

VE: 24 pending A7 (EXTI_PR) 4 bit fREFA RN (RIEE) , KRG NKINFER R

EXTI E#RE =45\ Mg
direct KB F 4 7E EXTI Bt i, FF47=EBE REiR CPU F RGNS S . CPU fEA M %A
KT A T 7 A T TR, T TR AN R R S

12.2.5.

12.2.6.

EXTI % #23%

GPIO #H LA 5 k423 16 MM d Wr/ZA: line |
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EXTIOibits

PAO L F———>
EXTIO
PBO —— >
PFO [ F———>
EXTIZibits
PA2[ ——
EXTI2

PR2L—">» — >
PF2 [ F———>

EXTIélbits

EXTIZlibits

PALJ———>
PBI }— >
PF1[J———>

EXTI1

EXTI?lbits

PA3[ ——P
PB3[ >
PR3 }——>

EXTI3
—

EXTISibits

PAA[ F—>
PAS [ F—— >
EXTI4 EXTIS
PBA[ }———» [ > I
PBS [ F——
PFA[ |— >
EXTIGibits EXTllbits
PA6 [ —— > PA7[ F—— >
EXTI6 EXTI7
— —
PB6 [ F— > PB7 [ F—>
EXTI8ibits
PAS EXTI8 XTI9
> pag [} E
PB8 [ F——
palO[ J—————EXTI10, PALS ——EXTI15)
B 12-2 43R W/ 4 GPIO g
FIA line BN AW TN R FiR:
EXTI line Line source Line type
Line 0-15 GPIO configurable
Line 16 PVD output Configurable
Line 17 COMP 1 output Configurable
Line 18 COMP 2 output Configurable
Line 19 RTC Direct
Line 20 Reserved
Line 21 Reserved
Line 22 Reserved
Line 23 Reserved
Line 24 Reserved
Line 25 Reserved
Line 26 Reserved
Line 27 Reserved
Line 28 Reserved
Line 29 LPTIM Direct

12.3. EXTI &5
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ZANE I A7 A4 AT LAA word(32bit). half-word (16bit) 11 byte (8bit) Vil

12.3.1.

AR IR BT FEE (EXTI_RTSR)
Address offset: 0x00
Reset value: 0x0000 0000
AL E 5T configurable F4F (1) 75 47 45 15 47

31

30

29

28

27

26 25

24 23 22 21 20 19 18

17

16

Res

Res

Res

Res

Res Res

Res | Res | Res | Res | Res RT1

RT1

RT1

RW

RW

RW

15

14

13

12

11

10 9

8 7 6 5 4 3 2

RT1
5

RT1

RT1
3

RT1

RT1

RT1
0 9

RT RT | RT | RT | RT | RT2
8 7 6 5 4 3

RT1

RTO

RW

RW

RW

RW

RW

RW

RW RW | RW | RW | RW | RW

RW

RW

Bit

Name

R/W

Reset Value

Function

31:19

Reserved

18

RT18

RW

Configurable 257 EXTI line18 - Fhift il fid & -
0: %k
1. ffige

17

RT17

RW

Configurable 2574 EXTI linel7 b Fhit il & B & -
0: %&b
1. ffige

16

RT16

RW

Configurable 257 EXTI linel6 - Fhift il & i & -
0: %k
1: ffige

15

RT15

RW

Configurable 257 EXTI linel5 - Fhift il & i & -
0: %&b
1. ffige

14

RT14

RW

Configurable 257 EXTI line14 - Fhiit il Bl & -
0: &b
1. ffige

13

RT13

RW

Configurable 257 EXTI line13 - Fhift il & B &
0: %k
1. fHEE

12

RT12

RW

Configurable 257 EXTI line12 b Fhift il % B &
0: %&b
1. fHEE

11

RT11

RW

Configurable 257 EXTI line1l b Fhit k% B &
0: %&b
1. fHEE

10

RT10

RW

Configurable 257 EXTI line10 - Fhit il & Bic &
0: %&b
1. fHEE

RT9

RW

Configurable 2.7 EXTI line9 - FHift il & Bl &
0: %&b
1. fHEE

RTS8

RW

Configurable 2674 EXTI line8 - FHift il & Bl &
0: Z&ib
1. ffife

RT7

RW

Configurable 257 EXTI line7 - -t il R IiE & .
0: %&b
1. ffife

RT6

RW

Configurable 257 EXTI line6 - F-ibfill % IiE & .
0: Z&ib
1. ffife

RT5

RW

Configurable 257 EXTI line5 - F- b il % IiE & .
0: Z&ib
1: ffifg
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Bit

Name

R/W

Reset Value

Function

RT4

RW

0

Configurable 257 EXTI line4 - bl R IC & .
0: %&b
1: ffifE

RT3

RW

Configurable 2% EXTI line3 b 7H il & Bic & .
0: 51k
1: ffige

RT2

RW

Configurable 2% EXTI line2 b FH il &% Bic & .
0: 251k
1: ffige

RT1

RW

Configurable 2% EXTI linel b T7H il & Bl & .
0: 251k
1. ffife

RTO

RW

Configurable 2% EXTI line0 b FH il & Bic & .
0: 51k
1. ffife

configurable line 2 ¥ il A 1), {EIXEE Line EARES =B, WRAES EXTI_RTSR @74 H, con-

figurable Hikr 2k B 1 B TR,

F2 ) Pending 7 A # & 7 .

LE[A—A line AT LIRS B8 EFHAI RIS, (EiZISI T, PRI #5 2re A i 2 25 1
TR R IEBHRFFE (EXTI_FTSR)

Address offset: 0x04
Reset value: 0x0000 0000
AL X configurable SE44: [ 27 A7 2 48 H1I4

12.3.2.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | FT18 | FT17 | FT16
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FT15 | FT14 | FT13 | FT12 | FT11 | FT10 | FT9 | FT8 | FT7 | FT6 | FT5 | FT4 | FT3 FT2 FT1 FTO
RW RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW RW RW RW
Bit Name R/W | Reset Value Function
31: 19 Reserved -
Configurable 257 EXTI line18 T F&i il K FL & .
18 FT18 RW 0 0: %1k
1. flifg
Configurable 2574 EXTI line17 T F&i i K FC & .
17 FT17 RW 0 0: %1k
1. flifg
Configurable 257 EXTI line16 T Fi il K FL & .
16 FT16 RW 0 0: %1k
1. flifg
Configurable 2574 EXTI line15 T Fi il K FC & .
15 FT15 RW 0 0: %1k
1. flifg
Configurable 257 EXTI line14 T B il K BC & .
14 FT14 RW 0 0: %A1k
1. flige
Configurable 287 EXTI line13 T~ [ fil & it & .
13 FT13 RW 0 0: %Ik
1. flige
Configurable 257 EXTI line12 T~ 3 fil & it & .
12 FT12 RW 0 0: %Ik
1. flige
Configurable 287 EXTI line11 N By filh & i & .
11 FT11 RW 0 0: %A1k
1. flige
10 FT10 RW 0 Configurable 287 EXTI line10 N B3y fil & i & .
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Bit

Name

R/W

Reset Value

Function

0: %tk
1: fiRe

FT9

RW

Configurable 257 EXTI line9Q [ fil % it & .
0: Z&ik
1: f#ifE

FT8

RW

Configurable 2% EXTI line8 [ fil & it & .
0: Z&ik
1: f#ifE

FT7

RW

Configurable 2% EXTI line7 iR il % Bt & .
0: Z&ik
1: ffifE

FT6

RW

Configurable 2% EXTI line6 [ il & it & .
0: Z&ik
1: ffifE

FT5

RW

Configurable 2% EXTI line5 [ fil & it &
0: Z&ik
1: ffifE

FT4

RW

Configurable 287 EXTI lined T My fil % Bl & .
0: ZE1k
1: fiiRE

FT3

RW

Configurable 287 EXTI line3 T FI il & Bl & .
0: ZE1k
1: fiihE

FT2

RW

Configurable 287 EXTI line2 T F il % Bt & .
0: ZE1k
1: fiihE

FT1

RW

Configurable 287 EXTI linel [ il & ic B .
0: ZA1
1: ffige

FTO

RW

Configurable 287 EXTI lineQ [ il 4 ic B .
0: Z%i
1: ffige

Configurable line /&5l & 1, 7EiX%E Line EARE=A EHl. WIRES EXTI_FTSR %1745 #MH, con-
figurable line tH 3L T N &,
TEF—A line AT AR 152 8 B HRL R B,

AR W T 788 (EXTI_SWIER)
Address offset: 0x08
Reset value: 0x0000 0000
AL X configurable 544 1) 27 47 2% 2 #1457

12.3.3.

FH2E ) Pending A7 A4 & 7 .
RN, PR Ay 2= ok 00

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | SW1 | SW1 | SW1
8 7 6
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SW1 | SW1 | SW1 | SW1 | SW1 | SW1 | SW | SW | SW | SW | SW | SW | SW | SW2 | SW1 | SWO0
5 4 3 2 1 0 9 8 7 6 5 4 3
RW RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW RW RW RW
Bit Name R/W | Reset Value Function
31: 19 Reserved -
Configurable 257 EXTI line18 ¥t - Fh- kil & e & .
0: &AM
18 Swi18 RW 0 1 = LR O A, T A R
AL AR, iR B 0 (AERE) BE i Bl fE
R
17 SWI17 RW 0 Configurable 285! EXTI linel7 &4 - FHik i R i & .

120/412



PY32F030 RAZEFHf

Bit Name R/W | Reset Value Function
0: &AM
1. 7oA BT flOR SR, HEi e A
AL S, SR [E 0.
Configurable 2574 EXTI line16 % fF - Py fil & Bl &
0: WA
16 SWI16 RW 0 1 =2 LRl A, kT e A R
ZALHEAEE, BHRE 0 (BAERE) SEACEME (A
E3i1p)
Configurable 247 EXTI line15 &4 - FHiA i R 1 B .
0: WA
15 SWI15 RW 0 1o =2 LA o A, kT e A R
ZALHEAEE, BHRE 0 (BAHERE) SEACEME (B
ZHD
Configurable 247 EXTI linel4 #&Ad:  FHiR il R e B
0: WA
14 Swil4 RW 0 1e PR R SR, R A R
AL S, SR [E 0.
Configurable 287! EXTI line13 &4 L FHiAfi R i B .
0: WA
13 Swi1s RW 0 Lo PR SR S, T A
ZAL AR EE. ERIE 0.
Configurable 2574 EXTI line12 &t - Fh kil % e & .
0: WA
12 SwWi12 RW 0 1. P2 BRSO A, T A R
GALHEAEE, IRE 0 (MMERE) skEAEM (BHE
E3i1P)
Configurable 287! EXTI linell & L FHiR i R BB .
0: WA
11 Swi11 RW 0 1 PR bRl A, kT e A R
AL RS S, SHRE 0 (BAERE) sSERCEM (A
=30
Configurable 287! EXTI line10 &4 L FHiR i R L B .
0: WA
10 SWI10 RW 0 L A LA bR SR, T A R
AL HEAEE, SHRE 0 (BAHERE) SERCEM (B
Eip)
Configurable 257 EXTI line9 %t - FHib il & iE & .
9 SWI9 RW 0 0: BATRLM
1: 7oA BRI flOR SR, B AR
A AR IS . B2IR A 0.
Configurable 2574 EXTI line8 % f: - Tl ¥y il R AL & .
0: BAHHM
8 Swis RW 0 1 = LA o SR, A R
AL HEAEE, SHRE 0 (BAERE) SEREM (G
S0P
Configurable 2% EXTI line7 %4 - Tt il & iE B .
0: WHYM
7 SWI7 RW 0 1 = LA bR SR, T A
AL HEAEE, SHRE 0 (BAERE) SEREM (G
EHD
Configurable 257 EXTI line6 ¥t - FHib il A IE & .
0: WA
6 SWI6 RW 0 1 P LRl A, T A R
AL AEE, SRE 0 (RHEZE) sHBEM (BfE
FHD
Configurable 2554 EXTI line5 % - - #ifil R AL B
0: &AM
5 SWI5 RW 0 1 P bR A, T e A R
AL SR, SRR 0 (BEFERE) SREBECEM (BEFE
E3ip)
4 SWi4 RW 0 Configurable 287 EXTI lined & b FHis i & it & .
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Bit Name R/W | Reset Value Function

0: WHMM

1. P24 BRIl S, kT A v

A RS S, BORE 0 EMEEE) B EAE (A
EHD

Configurable 287 EXTI line3 it b FHisfud & il B

0: &AM

3 SWI3 RW 0 1 P24 TRl G, BETm e A v

AL REAE S, BORE 0 EMEEE) B EAE (A
EHD

Configurable 2574 EXTI line2 %tk - Ty fil & B &

0: &AM

2 SWI2 RW 0 1. PP BT, R A v

A HAES, BoRkE 0 (MHEZRE) s BC B (RiHE
FHD

Configurable 2574 EXTI linel ¥k - -l & B &

0: &AM

1 Swi1 RW 0 1. 7 BT R, R A v

A HAES, BokE 0 MHEZRE) sE BB (RHE
FHD

Configurable 2574 EXTI line0 %t - Tk il % e & .

0: &AM

0 SWI0 RW 0 1. A BT R A A, R A

ZALHEEE, SuRE 0 (MAEEE) HEREME (AE
E3ip)

12.3.4. HEREFFBEXTI_PR)

Address offset: 0x0C
Reset value: undefined
AL E N configurable 441 25 A7 232 #1467

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res | PR1 | PR1 | PR1

1
15 14 13 12 11 10 9 8 7 6 5 4 3 2
PR1 | PR1 | PR1 | PR1 | PR1 | PR1 | PR9 | PR8 | PR7 | PR6 | PR5 | PR4 | PR3 | PR

rCW | ICW/|TICW/|TICW|ICW]|rcw,|rcw]/ rcw)|rcw,|rcw] |rcw,/frcw,/|rcw,]|rcw,]|rw,|rcw

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit Name R/W Reset Value Function
31: 19 Reserved reserved -

Configurable 25%! EXTI line18 H/FH:idbr&.
PREE A=A BT B fl o SRR, AL
18 PR18 RC W1 0 B, TS 11EZ.

0: RF=AHMIER;

1: P BT T BRSO R R
Configurable 25%! EXTI linel7 4 HAR & .
PEEE A=A BTN B il SRR, AL
17 PR17 RC W1 0 B, BHE 1HEE.

0: RF=AHFIER;

1: P RIS T BRSO R R
Configurable 257 EXTI line16 FH-Hilthrd.
PEBE A= A BT T B fil R SR, %47
16 PR16 RC_W1 0 Bi. M5 1iEZ.

0: RPEAFMHIER;

1: FPEE RTR R B ROR SR
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Bit

Name

R/W

Reset Value

Function

15

PR15

RC_W1

Configurable 257 EXTI line1s /b Hithr . #
PREEE REAE = A2 B R BN kR AR, 1A
B, BMH5 LEE.

0: ARP=AFAFER;

1: PR BT B AR A ROR SR R

14

PR14

RC_W1

Configurable 2874 EXTI linel4 FH-Hlihr .
PEECE R A L THE T MR i & SR, %A
B, BHS 1EE.

0: R/ AFFER;

1: P24 EFHBIR B AR R F AR R

13

PR13

RC_W1

Configurable 2874 EXTI line13 FH:-Hilihr . #
PEECE R A L THE T MR il & SR, %A
B, WS 1EZ.

0: RFEAEFMER;

1: P24 EFHBIT B AR R F AR R

12

PR12

RC_W1

Configurable 257 EXTI line12 FHFHiihr .
PR REAE = A2 BTN B il R AR, 124
B, W5 1EZ.

0: RF=AFHFER;

1: P B FR R B AR A ROR S R

11

PR11

RC_W1

Configurable 257 EXTI linell /- Hithr .
PEECE B = TR B Al R SRR, %A
B, BHE LEE.

0: RP=A SRR

1: PR TR B ROR SRR

10

PR10

RC_W1

Configurable 25%! EXTI line10 FFHR R & .
At B A = A RS T BR A R SR, A
B BMHE 1EE.

0: ARPAEFIFER;

1: P24 BTHBIR BRI R AR R

PR9

RC_W1

Configurable 25%! EXTI line9 F Ll hr .
A B W = A B EER BR A R SR, 1A
B, W5 1EE.

0: RPEEFHIFER;

1: oA BTHBCR BRI OR F AR R

PR8

RC_W1

Configurable 2% EXTI line8 i &tz d.
PR R~ TR BRI R AR, A
Bi. M5 1LiEE.

0: RF=AHMIER;

1: 774 ETHE N BRIl R FAE R

PR7

RC_W1

Configurable 287 EXTI line7 F itz d.
PR R~ TR BRI R AR, A
B, TS 11E%F.

0: RPEAFMIER;

1: 774 ETHE N BRI lR FAE R

PR6

RC_W1

Configurable 25%! EXTI line6 F{F-HEird. #
PREE A=A BT B fl o SRR, AL
B, WS 1EZ.

0: RPEAEFIFER;

1: P24 BTHBIR BRI dOR F AR R

PR5

RC_W1

Configurable 25%! EXTI line5 F{FHEEird. ¥
PEEE A=A BTN B il SRR, AL
B BHE 1EE.

0: ARFAEFIFER;

1: P24 BTHBIR BRI AR OR F AR R

PR4

RC_W1

Configurable 287 EXTI line4 FH-Hlthr .
PEBE A= A BT T B fil R SR, %47
B, BMHE LHEE.

0: RP=AFAFER;

1: FPEE LTR R B ROR SR
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Bit Name R/W Reset Value Function

Configurable 25%! EXTI line3 F{-HEEhrd.
PEECE TEPEF A B TR N BRI fdOR R, %A
3 PR3 RC_W1 0 Bi. TMHE 1iEZ.

0: AU K

1: 774 BTRI R BRI flOR FARE R
Configurable 2874 EXTI line2 FH - Hlihr . #
e A LA Tl o5 & LT N L g R 1 R e A
2 PR2 RC_W1 0 Bi. JMHE 1IEZ.

0: AF=HEHMFU K

1: A TR T BEIR IR flOR AR K
Configurable 2874 EXTI linel FH-Hlihr . #
AR B A A TSR B ol B, %A
1 PR1 RC_W1 0 B, S5 1EZ.

0: AP EHEMRERS

1: A TR T BRIl A R
Configurable 257 EXTI line0 FH/FHithrdE . #
PEECE TEPEF A B TR R BVl AR, %A
0 PRO RC_W1 0 B M5 11E%.

0: AP EHEMHERS

1: 774 ETHE R BRIl R FAE R

12.3.5. A ER R Wik BB A7 8% 1 (EXTI_EXTICR1)

Address offset:0x60
Reset value:0x0000

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

Res | Res | Res | Res | Res | Res | EXTI3[1:0] | Res | Res Res Res Res Res EXTI2[1:0]
RW RW RW | RW

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

Res | Res | Res | Res Res | Res EXTI1[1:0] | Res | Res Res Res Res Res EXTIO[1:0]
RW | RW RW | RW

Bit Name R/W Reset Value Function

31:21 Reserved - - Reserved

EXTI3 %% GPIO port ##%.
2’b00: PA[3] pin

25:24 EXTI3[1:0] RwW 0 2’b01: PB[3] pin

2’b10: PF[3] pin

2’b11: reserved

23:18 Reserved - - Reserved

EXTI2 %5 GPIO port i%#%.
2’b00: PA[2] pin

17:16 EXTI2[1:0] RwW 0 2’b01: PB[2] pin

2’b10: PF[2] pin

2’b11: reserved

15:10 Reserved - - Reserved

EXTI1 %3 GPIO port ##%.
2’b00: PA[1] pin

9:8 EXTI1[1:0] RwW 0 2’b01: PB[1] pin

2’b10: PF[1] pin

2’b11: reserved

7:2 Reserved - - Reserved

EXTIO %% GPIO port 3%
2’b00: PA[0] pin

1.0 EXTIO[1:0] RwW 0 2’b01: PBJ0] pin

2’b10: PF[0] pin

2’'b11: reserved

12.3.6. AMER R TR R T A7 A% 2 (EXTI_EXTICR2)

Address offset:0x64
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Reset value:0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res | Res | Res | EXTI7 | Res | Res Res Res Res Res | Res | EXTI6
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Res | Res | RW | EXTI5 | Res | Res Res Res Res Res EXTI4[1:0]
RW RW [ RW
Bit Name R/ Reset Value Function
31:25 Reserved - - Reserved
EXTI7 ¥ GPIO port %4 .
24 EXTI7 RwW 0 0: PA[7] pin
1: PB[7] pin
23:18 Reserved - - Reserved
EXTI6 ¥ . GPIO port %4 .
17:16 EXTI6 RwW 0 0: PA[6] pin
1: PB[6] pin
15:9 Reserved - - Reserved
EXTI5 %f & GPIO port i%#.
8 EXTI5 RwW 0 0: PA[5] pin
1: PB[5] pin
7:2 Reserved - - Reserved
EXTI4 %}% GPIO port 3.
2’b00: PA[4] pin
1:0 EXTI4[1:0] RwW 0 2’b01: PB[4] pin
2'b10: PF[4] pin
2’b11: reserved
12.3.7. AhER R Wik R A A7 8% 3 (EXTI_EXTICR3)
Address offset:0x68
Reset value:0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | EXTI8
RW
Bit Name R/W Reset Value Function
31:1 Reserved - - Reserved
EXTI8 %} GPIO port i%#%.
0 EXTI8 RwW 0 0: PA[8] pin
1: PB[8] pin
12.3.8. FW R TR (EXTI_IMR)

Address offset:0x80

Reset value:0x2008 0000
7. Direct 54 line 17 W mask bit BiiAH 1, BIsiF1% line; configurable line [¥] mask iz, #Rik4 0, B
BEHOZ line.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | IM29 | Res Res Res | Res | Res | Res | Res | Res | Res | IM19 | IM18 | IM17 | IM16
RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IM15 | IM14 | IM13 | IM12 | IM11 | IM1O [ IM9 | IM8 | IM7 | IM6 | IM5 | IM4 IM3 IM2 IM1 IMO
RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW RW RW RW RW
Bit Name R/W Reset Value Function
31:30 Reserved
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Bit

Name

R/IW

Reset Value

Function

29

IM29

RW

1

EXTI line29 1E Wik i CPU JF iii3a il o
0: KT Bt ik
1: TR R B kG

28:20

Reserved

19

IM19

RW

EXTI line19 1y e it CPU B itz il .
0: KT 57 Wi
1: TR R R B ke

18

IM18

RW

EXTI linel8 1y it CPU B itz il .
0: KT 57 Wi
1: TR R R B ke

17

IM17

RW

EXTI linel7 /5y i CPU B itz il .
0: KT 57 Wi
1: TR R R B ke

16

IM16

RW

EXTI linel6 1E Wik i CPU B3zl
0: KT 57 Wi
1: TR ER R B kG

15

IM15

RW

EXTI linel5 1E Wi CPU JF i3zl .
0: H s i 5 i
1: TR R B ikE

14

IM14

RW

EXTI linel4 1&g Wrnk it CPU J# 4% il o
0: H KR 5L B i
1: bR K B i

13

IM13

RW

EXTI line13 1 F it CPU BFificdz il .
0: HHIHTge B2 BF i
1: HITRER R B ik

12

IM12

RW

EXTI line12 1E A i CPU BFificdz il .
0: H W nse i 5 i
1: TR R R B i

11

IM11

RW

EXTI linell /E Ay it CPU BEificdz il .
0: A W nse i 5 i
1: TR ER R B ik

10

IM10

RW

EXTI line10 1E A i CPU BFificdz il .
0: A T ne i 5 i
1: TR R B ke

IM9

RW

EXTI line9 {1y limefig CPU Bt ias .
0: A T ne [ 53 i
1: TR ER R B ke

IM8

RW

EXTI line8 {E Jyh liefit CPU 5t iss .
0: A T ne [ 53 i
1: TR R B ke

IM7

RW

EXTI line7 fE N Wi CPU B il i) .
0: I 57 i
1: R B i

IM6

RW

EXTI line6 {1y liefig CPU 5zt .
0: A T ne [ 53 i
1: TR ER R B ke

IM5

RW

EXTI line5 £y lie i CPU Bz .
0: A T ne [ 53 i
1: F R IR AR 5 i

IM4

RwW

EXTI line4 {E Ny et CPU Bk ia | .
0: KT BF wic
1: TR R R ke

IM3

RwW

EXTI line3 {E Ny et CPU B a1l .
0: KT BF wic
1: TR R R ke

IM2

RwW

EXTI line2 {E N e it CPU B ia il .
0: KT BF wic
1: TR R B ik

IM1

RW

EXTI linel {E Ny Brefig CPU B x| .
0: BT L o7 i
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Bit Name R/W Reset Value Function
1. TR R R BE i
EXTI line0 1y Wi lig CPU B g% il o
0 IMO RW 0: HIKTRsLfiE 57 i
1: AR R B
12.3.9. HAF B & 7728 (EXTI_EMR)

Address offset: 0x84
Reset value: 0x0000 0000

31 30 29 28 27 26 25 | 24 [ 23 | 22 [ 21 | 20 19 18 17 16
Res | Res | EM2 | Res | Res | Res | Res | Res | Res | Res | Res | Res | EM1 | EM1 | EM1 | EM1
9 9 8 7 6
RW RW | RW | RW | RwW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EM1 | EM1 | EM1 | EM1 | EM1 | EM1 | EM | EM | EM | EM | EM | EM | EM3 | EM2 | EM1 | EMO
5 4 3 2 1 0 9 8 7 6 5 4
RW | RW | RW | RW | RW | RW |[RW |RW |RW |RW |RW |RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:30 Reserved
EXTI line29 {E N F el CPU B 45 .
29 EM29 RW 0: F{Mels 5 i
1: MR A BT
28:20 Reserved
EXTI linel9 1E 3 CPU Bz .
19 EM19 RW 0: F{-Mels 5t i
1: FHAFME A BT
EXTI linel8 {E 3 CPU Sz .
18 EM18 RW 0: F{-Mels 5t i
1: FHAMEE A BT
EXTI linel7 fE 3 CPU Bzl .
17 EM17 RW 0: F Ml 5t i
1: HAFMEE R B
EXTI line16 {E A Ml CPU BE iz .
16 EM16 RW 0: F{melg 5 wic
1: HAFMEE R B
EXTI line15 {E A Ml CPU BE iz .
15 EM15 RW 0: F{melg 5t wic
1: HFMEE R B
EXTI linel4 {E Al CPU Rz .
14 EM14 RW 0: F{melg 5t wic
1: HAFMEE R B
EXTI line13 {E A Ml CPU Rz .
13 EM13 RW 0: F{melg 5t wic
1: HAFMEE R B
EXTI line12 {E A Ml CPU BE iz .
12 EM12 RW 0: F{melg 5 wic
1: HAFME R B
EXTI linell {E - malE CPU Bz .
11 EM11 RW 0: F{mels 5F wic
1: HAEME A BT
EXTI line10 1E - MalE CPU Bz .
10 EM10 RW 0: F{mels 5F wic
1: HAEMFE A BT
EXTI line9 1E NS AFmalE CPU Bf i35 .
9 EM9 RW 0: F{mals 5F wic
1: HPEME A BT
EXTI line8 1E N3 /FmaliE CPU B i35 .
8 EM8 RW 0: FHFUEB
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Bit Name R/W Reset Value Function
1: FEPFMREE R BE i
EXTI line7 fE N3 4FmalE CPU Bf 35 .
7 EM7 RW 0 0: F{-Mals 5t i
1: HAFMREE AR BR i
EXTI line6 1E 3 4FmelE CPU B3z .
6 EM6 RW 0 0: F{-Mals 5t i
1: HAFMRlE AR BR i
EXTI line5 1E N34l CPU B i3z .
5 EM5 RW 0 0: F Ml 5t i
1: HAFMRlE AR BR i
EXTI lined {E N3 4FmelE CPU B iz .
4 EM4 RW 0 0: F{-Mals 5t i
1: HAFMREE AR BR i
EXTI line3 1E N3 4FmeliE CPU B3z .
3 EM3 RW 0 0: F{-Mals 5t i
1: HAFMRlE AR BR i
EXTI line2 fE 3 4FmefiE CPU B i3z .
2 EM2 RW 0 0: F{-Mels 5t i
1: HAFMRE AR B
EXTI linel fE N F4FmelE CPU B i35 .
1 EM1 RW 0 0: F{-Mels 5 i
1: HAFMRlE AR BR
EXTI line0 1E N FfFmelE CPU B i35 .
0 EMO RW 0 0: F{4-mels 5 wic
1: HAFMEE AR B
12.3.10. EXTI HF17 2B
¢)
A SR I = I S S B S S T T B = T T R I L R O I
et
EXTI o s B S = 2 ] T i s
O—SRR;I— EEEEEEEEEK&Z&K&K&K&
é Re-
o | set ololo|o|o|o|lo|lo|o|o|o|lo|lo|o|o|o|o|o]|oO
valu
e
EXTI o N o b < M N 4 o
o | &7 FREEREE R HEEEEEEEERE
é Re-
4 | St ololo|o|o|o|lo|lo|o|o|o|lo|lo|o|o|o|O|0O]|O
valu
e
EXTI O 5 S 9 I QS DS o o o v oo de
_SW SEEEE R EE R E R R E R R E R R
OIER %%%%%%%%%wmwmmwmwmw
S Re-
g | set ololo|o|o|o|lo|lo|o|o|o|lo|lo|o|o|o|o|o]|oO
valu
e
EXTI s I T I I ) I s = I ) S I s R N S S
o| PR I I I I I o o o
X Re-
0 set
c | vau olo|lo|o|o|lo|o|o|o|o|o|O|O|O|O|O|O|O|O
e
0
X
1
O | o
ed
X
5
c
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0 .y [ p 8ILX3 o ONI o (AE] o
T O HOXI———— o 1lpiixa 5 TAI o TS o
Z NI o [43E] o
€ ENI o BE] o
12 TN o vINT o
S SN o SNT o
9 I o NS o
Z ZINT o NI o
8 o GILX3 o 8N o 8N o
5 OTITILX3 S BN o 6T o
ot OTINI o I E] o
T TTNI o TINT o
=T TN o AT E] o
T ETII o ETWT o
7T TN o AE] o
T STINI o STINT o
oT . 9ILX3 . 9TINI ° 9TINT o
70 TleiLx3 S ZTII o LTINS o
T 8TINI o 8TINT o
6T 6T o 6TWI o
0¢
TC
2
€¢C
vz . ZIIX3 o
sz 0 TIEILX3 S
9C
1T
8¢
57 62N - 6¢INT o
0€
€

B9 FORE¢RRofULR|eRRo5ELREEEe 58 [FEeduEofTedus

uHSMp. O XwWo O X< O X © OXOWO ' ox~0O O X 0O O X0 <
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13. BEHILKREKK(CRC)

13.1. faisr
HRAEE M IR, CRC - MBI 32 fr8ll, B %51 CRC 4K,

13.2. CRC X E# K

B fiiH] CRC-32 (BLRM) £Tis: 0x4C11DB7

X32 + X26 + X23 +X22 +X16 + X12 + Xll + XlO +X8 + X7 + X5 + X4 + X2 + X +1
B TR 32 RN

AN 32 Hdls Mg Rl H — AR A

General purpose (1) 8 7 ZF f7s (R #% AR IR IS A7 0D

THEIF ] 32bits %% 4 4~ AHB B 4

13.3. CRC Ihfe#id

13.3.1. CRC #EH
< 32-bit AHB bus >
|
. 32-bit(read access)
crc_hclk
e Data register(Output)

ﬁ

CRC computation

32-bit(write access) @

Data register(Input)

/< 13-1 CRC it 5 ¥t HE R

CRC I HHILH A 14 32 M B 75 77 2%

® AT SRR, MENMANTTAAS, ATV ZEIHT CRC A M HTHUE .

®  SHZAF A7 AT BARAERS, JRE . —IK CRC 1 45

BB NHIEZ e, HAPE 4 B AT — K CRC 1545 BAF 45 RS (8 32 fr AT
CRC il'5, TMARZEFITHIITE).

2 CRC IEETHE R, SHfESpEHIE, B P CRC M4,

Al LU I i B F A4 CRC_CR ) RESET fi7 >k # & 27 £ 4 CRC_DR 4 OXFFFF FFFF. iZ#:AEA 00 27 £
% CRC_IDR W [ %# .
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13.4. CRC &%

13.4.1. BT 7% (CRC_DR)

Address offset:0x00
Reset value:OxFFFF FFFF

31 [30 [29 [28 [27 [26 |25 |24 |23 [22 [21 |20 [19 [18 [17 [16
DRJ[31:16]
RW
15 14 13 12 J11 J10 [9 |8 [7 6 |5 [4 3 [2 J1 Jo
DR[15:0]
RW
Bit Name R/W Reset Value Function
310 DR RW 32’hFFFFFFFF HEHEAERT, ENRANTAAR . SHaRRT, R
il CRC {545 R .
13.4.2. IS & 7725 (CRC_IDR)
Address offset:0x04
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res IDR[7:0]
RW
Bit Name R/W Reset Value Function
31:8 Reserved -
7:0 IDR[7:0] RW 0 B sbit HdE AR A
XL A E— DRI A7 ZA TR
CRC_CR #1745 1] RESET fi & fi7..
13.4.3, %)% 7752 (CRC_CR)
Address offset:0x08
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res RE-
SET
W
Bit Name R/W Reset Value Function
31:1 Reserved -
0 RESET 0 GBS, FRELS CRCHHHBIT, ZA e E
A, B EINER .
13.4.4. CRC &t
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Re
gis
ter

31

30
29
28
27

26

25
24
23
22
21

20
19
18

17
16
15

14
13
12
11
10

OO X O

DR[31:0]

A OXO

IDR

o
o

0o X O

RESET

o

132/412




PY32F030 E5&EF1f

14.

14.1.

W/ 7 #(ADC)
A

O HEA 14 12 fi2ff) SARADC (successive approximation analog-to-digital converter) . iZfHIt4 12
ANFEYI B AIEIE, O 10 ANAMEREIE AN 2 APy .

FOETE AR T DA N IR TS, . AESRE. gt RATAEAE 20 SR s A 5N 16 4f
B & AE e

Bl watchdog oV I ARSI 2 75 N B 68 HH T P S SRR e B I B A

ADC LI T ARSI FIgAT, AISRBIRAK I DAL

14.2.

ADC EEHeik

M RE

> 12bit. 10bit. 8bit f1 6bit 4> HF XK vl fic &
>  ADC #Hmfa): lus@12bit (1IMHz)
> BRI

> ATGRAR I RAR S ]

> AT AR I A ) S A

> 3FF DMA

IR Th#E

> ONIRTHFEERAE, BRI PCLK i, TR 4ERE &3 1) ADC PEe
> SRR B MRS PCLK da A7/ A it th

PR DA ]

> 10 MM N JEIE: PA[7:0]F1 PB[1:0]

> 1S temperature sensor JEiE

> 1AWHSEHBEEE (Vrernt)

e A® B sh] DL

> BMEh
> AT B RS (TIML. TIM3 53 GPIO)
ey

(m

> B (single mode): AT AR 1 AN B TE BCE AT LA — R Y1
> 4R (continuous mode): 4RI il 1k B I iE iE

> AESHEA (discontinuous mode): &R, AL EEIIEIE 1K
w7 A

FERFE4S

PR 4G

TEBE LRt R

A 1A Ff

> TR

BEE 114

>
>
>
>
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14.3. ADC IhgEfi R

14.3.1.

ADC EH

VCCA=VDDA

m
LF

CAL_BIO [6:0]
CAL_C5I0[7:0]
CAL_C4I0[7:0]
CALSET CAL_C3I0[7:0]
(set calibration factor) CAL_c2i0[7:0)
CAL_C1I0[7:0]
CAL_C0I0[7:0]
Analog Supply EE%SS’\EAP_l ADC interrupt |RCC1PU
CALSEL 1.8Vto5V EOCQ
(offset/offset+linearity) OVR
CALBYP 1 AWD
(bypass calibration factor to 0)
SC//*dND‘R CALSMP[1:0] ADEN /\_I\ AHB
up/down (calibration sampling time) to
CHSEL[12:11] & DATA[110] N~ V] #ee ouA
CHSEL[9:0] obAL
CONT self-califration &
single/cont. power-on falibration APB
interface
DMA request
Supplyand reference |
) - DMAEN
Vrefint input conversion data  DMACFG
lection
Vsense selection & VPE0] SAR_ADC
ADC_IN[S:0] [ scan Control /sampling time calibration factor
- analog input channels
= Converted data start
A
AWDx
start &stop CAL_BOUT [6:0] analog
Control CAL_C50UT(7:0] watchdog
CAL_C40UT[7:0]
ADSTP CAL_C30UT[7:0]
ADSTART CAL_C20UT[7:0]
S/W trigger CAL_C10UT([7:0]
WAIT CAL_COOUT[7:0] AWDCH[4:0]
— LT[11:0]
HT[11:0]
TIM1_TRGO /W igger
- » CALFAIL
T cca (overun e
DISCEN
EXTEN[1:0] $—— discontinuous ALIGN
TIM3_TRGO trigger enable and - left/right ———— > CALON
edge selection RESSEL([1:0]
12,10,8,6 bits
EXTSEL[2:0]
trigger selection
CHSEL[3:0] SARADC
ADC_INO [ ] o
ADC_IN1[_] —
ADC_IN2[ ] —
ADC_IN3[] —t
ADC_IN4 [] —
ADC_IN5 [} — SAR
ADC_IN6 [ -— ADC_EN ADC
ADC_IN7 [} —¢
ADC_IN8 [ —
ADC_IN9 [} —¢
e
PR

14-1 ADC channel with analog switch
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14.3.2. B #E (ADCAL)

% ADC AR HEDBE . 7ERHENIE, ADC itH5— MM T ADC NESHIRAER T (ADC Wi 5 £K) . 78
ADC RHESANR] ., A TE i wT, AR A ADC 5.

FEAE ] ADC #e4umii, BEREATRERAE . BOHER T BRSO e Z 8], T L2 512 offset er-
ror.

RHERRVE ARG b HA HE R PR HE
ADC LH&H#E

b EREA 2 3 3T ADC R
ADC ARt

WA E ADCAL=1 1] JHZhi%HE, ik HAerE ADC RAERERT (ADEN=0)J33)), HAUSCRHER: RGuH #iEH
ADC . e S5, ADCAL BAEH 0.

24 ADC I TAEZAF R AE AR (VCC 2382 ADC offset ffs i RN &K, EENERZ) , HEHEHTH
I HERRAE S

RHE AR AR I A2

m ik ADEN=0. CKMODE % R 4iht4f

m & ADCAL=1

B %55 ADCAL=0

14.3.3. ADC JFFx##il| (ADEN)

OR EREA)E, ADC BHAERE, HAL T WrHEM (ADEN=0).

ADCEN {7 F T il f2. T 5 555 ADC.

PLF M)A F ADC it 2

1. B ADC_CR #if##=1f] ADEN £y 1

ADC ¥4t fH 1% B ADSRART K i 2B (W1 il A i3 31) E A1 i i S Sk A ) 3 FF I

PR AR ADC it 2

7 ADC_CR Zif7 & 11[f) ADSTART /2754 0 LAk ADC AEFHrid fEh. #5752, w%f ADC_CR %F
45T ADSTP B 1 K4 IR IEFEREATIY ADC ##, IF551F ADSTP #E 4G 0(iF 0 Fonie s 1L 58 ).

i /£ ADCAL #HfHERRZ J5 1) 4 4~ ADC I 4[] I+ H. ADCAL=1 i}, ADEN {7 A REHE 1.

ADEN J 8T Setup v—
—p

ADSTART vy

State _OFF ) Start | SMP-CONV \ OFF

EOSEQ A i

14-2 Enabling/disabling the ADC
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14.3.4. ADC B}%p

ADC EA XU #5424, ADC Hf#l(ADC_CLK) #1137 APB 4 (PCLK). ADC_CLK A H ] B8 i
JEFEA

PCLK » » | APB interface
RCC

(Reset&Clock /1/2/4/8]
controller) 16/32/64 | Analog ADC

Jﬂ—>—> ADC_C”(

CKMODE

14-3 ADC clock scheme
R 14-1 il B ANV - 4f 2 8] ) ZE 3R

Latency between the trigger event and the start of

ADC clock source CKMODE([3:0] piES conversion (T A4 E 81D
0000 1 0
0001 2 0
0010 4 0
0011 8 0
PCLK 0100 16 0
0101 32 0
0110 64 0
0111 / /
1000 1 0
1001 2 0
1010 4 0
1011 8 0
HSI 1100 16 0
1101 32 0
1110 64 0
1111 / /
14.3.5. ECE ADC

BAF 2L ZFE ADC 25 1E(ADEN 2445004 0) HIf5HL R ik’S ADC_CR #474% 41 1) ADCAL il ADEN 7. #f
JifE ADC T )3 Hi%& A K PAE R EERZ(ADEN=L)[11%# F iS5 ADC_CR # {74+ ] ADSTART.

% FBAFix e ADC_IER. ADC_CFGRi. ADC_SMPR. ADC_TR. ADC_CHSELR fl ADC_CCR %1¥
a5, A LZIE ADC HF S (ADEN = 1) HIEH:#:811 (ADSTART = 0) FITHHL F A RET NS .

BAFLZAE ADC H g HEHALIE R (ADSTART = 1) (150 Fii’S ADC_CR 2745 ] ADSTP £,

14.3.6. iBiE%EFE (CHSEL, SCANDIR)

A 12 BE FHiEiE:

® 10 A GPIO Sl 51 NEH A (ADC_INO...ADC_IN9)

©® 2 PN GRS ALK LS H )

ADC W] DL — A B — il 8 B H 2 4 — A7 51 iE .

Wl B T 4 U E T 1 R A A7 2 ADC_CHSELR Wémfaik . AN N EiEA G111 —hrik
EE A

ADC #3838+ H ADC_CFGR1 ' SCANDIR 7 it B K vk 5 «
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@ SCANDIR=0: [ fif ##: MidiE 0 FJiHiE 11

@ SCANDIR=1: [H[iBfTH: MilHiE 11 FJ3#iE 0

TP AL A% VREFINT Py il 18

TR FEAE GERES] ADC_INLIO (TS_VIN) #iE, WiZHHEERS] ADC1_IN1L #iE (VREFINT) .

14.3.7. FI4RTERAERTE] (SMP)
{EJR 5l ADC #5302 7T, ADC T ZELEME I F e YRR P9 4RSS B (R S — S B e . SRR I [ 06 2 2 5
e DU N P RE0T P 8 FL 25 78 F B N FRL S R 7K T
A Gt R SR A T ) AR A N, F s PR N BT SR A B e 4l
ADC S8 N\ HLE i FH (19 ADC I8k %0] Bl ADC_SMPR 271748 /1 1) SMP[2:0]67 K AT 188k, T gmfEx
FEI ()0 P A @ E #R @A o WG R R, 0T A R A e 3 AR SR A () 3 3 [ ) SR )
IR N [R] TR
tconv = RFEWS ] + (F 453 5 %+0.5) x ADC B4t i
fian .
% ADC_CLK = 16MHz, 4r## R 12 i, HREER TN 3.5 4~ ADC A4 i 1
tconv = (3.5 +12.5) x ADC I 44 &= 16 x ADC I & & i = 1 ps
EOSMP #7547 FH R L R AL B 45

14.3.8. BIRFEHIER, (CONT=0, DISCEN=0)

BRI, ADC $AT — IR e, e A p iyl . 25 ADC_CFGRI 27 47 ds 1
CONT=0, DISCEN=0 I, ADC NN,

ADC ¥4 ] (i TR R 5 108 3«

e 7£ ADC_CR Zifr#H & & ADSTART fiL

o T il it

FE 7B B TE ) e 4 8], R IR AR 8 U -

B R 45 R AT T3 16 f % 4% ADC_DR .

B EOC(Hs iibr &) br S E AL

B EOCIE {7 B A 72 A — Al

T 741 i 4 58 U -

B EOSEQ(FF4I4: ) hnib B AL

B 5 EOSIE A7 B AL = — Al

AR5, ADC 15 1R B2 I i )k S B ADSTART 5T B Av.
e R IEE, WA RN KN LN T

14.3.9. B FEHER (CONT=1)
RS, A o fh 2 P2 A, ADC AT — NS . BT BRI — R L E 3h &
W EHATH IR 7 54 . %547 4% ADC_CFGR1 H1ff) CONT=1 I}, ADC & NELH#Hfi. ADC #%
Her] BN IR B
B /£ ADC_CR #iff# i & ADSTART fiL
W REfRR S
TE /7 BB IE L W), AR 3 e i «
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B RS RAZ I 16 A1 FF 74 ADC_DR

B EOC (sl dibr £)br s B AL

B 7 EOCIE i B AN A — AN

T 7 41 i 4 58 U -

B EOSEQ(F 74 ) br & B L

B 37 EOSEQIE o B A7 7= Az — A~

—RFHN 445 95, ADC TR B 54 o [ 0 e 41 0
W HEAR IR, WA RRE K 1 — AN

ADC A~ A I 40T discontinuous # i 2 F1 continuous 3 ¥ 5, 7EXFHE LK (DISCEN=1,
CONT=1), HERBNRIEHAA.

14.3.10. EiELEH B (DISCEN=1)

ZAE % B ADC_CFGRL1 #F /74 H 1) DISCEN hi3k T «
TEX M (DISCEN=L) T, 7 ZERE AR R (R fl 2 S 25 8 Bl 8 XAE— AN 51 1 A I 4
FHSZ, DISCEN=0 i, — M@ Rfd A 0, whal LUR B SCAE A7 51 b 10 A e 4
filan
DISCEN=1, FEF#KEER: 0,3,7,10
— Istfyl k. JEIE O BEHL R H—A> EOC k=4
— 2nd fyle s JEIE 3 Hil e H—/> EOC FiFr=E
— 3yl JEIE 7 A H—A> EOC $ifFr=E
— 41 fil . JEIE 10 #E R H 4 EOC fi EOSEQ 44
— 5 k. GHIE O ek H—A EOC ™4
— 6 ik HIE 3 ek H—A EOC Ff™ 4
DISCEN=0, FFEF#KEER: 0,3,7,10
— IStk BEAS SRR PR A B, ik OhiEIE O, 3, 7 AT 10.
TEARTERL, oA —A EOC Fff, #ehPlin )5 —/M@iE, BRi=E EOC4t, &f=4E—4> EOSEQ F{f.
— AT AT s 2 = R0 2 BB T G 6 R 1 B A e
I il ADC [RII b T LR B AR S e i s A v BRI 1%, ZEX MG L T ( DISCEN =1, CONT=1),
TR BRI A

14.3.11. Ja3h ADC ¥#: (ADSTART)

BAE R ¥ B ADSTART=1 35 ADC ##t.
2 ADSTART &, 4.
B Y EXTEN=OXO(¥K il k) oF, SZRIFF4R
B if EXTEN # 0x0 I, 7EF — NPl 85 i fid & A7 ROLIB 46
ADSTART fith T U8 H il ADC ¥ ##(E 2 R IEfEET. 4 ADSTART=0 B}, FJEHHCE ADC,
Ui LR ADC 4T 2 IH
ADSTART A7 A H {5 5
B RO B (CONT=0, EXTSEL=0x0)
— FEF 45 5 (EOSEQ=1)
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B Discontinuous % #uk 3 i 4 il &% (CONT=0, DISCEN=1, EXTSEL=0x0)

- (RS R )5 (EOC=1)

B EFTARITEN N (CONT=X, EXTSEL=X)
— EFRAF A IE AT ADSTP i #2/5
e S (CONT=1) F, ADSTART { RNGEH EOSEQ 5l &k MM E K, LR & E ZhEH 4G 7 515
o R R BN B R R (CONT=0 and EXTSEL =0x01), |24 EOSEQ Fr &R &5, ADSTART A
SYERELEE 0. Xkl 7 7 EAME SR 5 E ADSTART A7 HZ 0 (R TCRE (- fih &2 A4 I

14.3.12. L= ]|

S 0 T F T 1R b I 30 45 )R- 2 80 0 AT SRR VR ST P ) 2Ll o

tapc = tsmpL + tsar = [ 3.5min + 12.5)12nit] * tapc_cLk

tapc = tsmpL + tsar = 218.75NSimin + 781.25 NSj12bit = 1 USimin (for fapc_cik = 16 MHZz)

State Start Smpling CH(n) Converting X Smpling CH(n+1)
Analog Channel CH(n) X CH(n+1)
set by SW
ADSTART P tSMPL oy tSAR -
) >
setby HW  § v cleared by SW
EOC
set by HW v cleared by SW
EOSMP v A Y
ADC_DR DATA N-1 DATAN

tSMPL depends on SMP[2:0]
tSAR depends on RESSEL[1:0]

K| 14-4 analog to digital conversion timing

14.3.13. =1L AT P I - (ADSTP)
FH#At % B ADC_CR #1728 1K) ADSTP=1 7] L5 b4 a7 IEFE AT %64, EA47 ADC 34 IFil ADC

NZHRIRES, AT R AR HE

24 ADSTP HIHAF B E N 1, AR AT # 4 rb 1k HLAE 45 R 57 (ADC_DR % 47 & A Fl 4 Al R e B AT

BT )

A H Bl b ok R AL (RIS 375 3 ADC B 23 FH 8T 10 e A3k AT 3 )
— H &% 7% ADSTP 1 ADSTART A7 g {43% 0.
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DEsNet kﬂ‘ vcleared by HW
ADSTART set by M cleared by HW
State OFF Stairt Smpling CH(n) ) Converting X OFF
ADSTP A v
ADC_DR DATA N-1

] 14-5 Stop timing

14.4. HMEBfd & 3 e A fall R B M (EXTSEL, EXTEN)

— P A B — A7 5 ) e e P R A BN A (0. e B BN fid . % EXTEN[1:0] #
“00”, WU AN AL T FE AR B AT DL TR B e . BB ADSTART=1 I, fil R %4547 20

IEAEREAT ADC F by, AT AT RE A ik 5 8 2 i 2 6

1 ADSTART=0 B, AT fa[fili ff-fih A 4= 2085

Source EXTEN[1:0]
ik A A A 1 00
FE_E T A 01
FE N BRI 10
FE_ETHRI T B A 11

T (EEEAR I Al OR A PEASRECCE . EXTSEL[2:0] F il Ar F i 5 v fik 2 4 460 (1) 4
TR TN FH AT RE i SRl Ac . B A AF R B E ADC_CR #rA7 431X ADSTART AR .

* 14-2 SRk
Name source EXTSEL[2:0]
EXTO TIM1 TRGO 000
EXT1 TIM1 CC4 001
EXT2 Reserved 010
EXT3 TIM3_TRGO 011
EXT4 Reserved 100
EXT5 Reserved 101
EXT6 Reserved 110
EXT7 Reserved 111
e AR AR IR A e
14.4.1. PR R

JH BEAR A 45 73 Fo AR R PRI A 8] (tsar) A FIAT IR Fetie s BER A@ L B B ADC_CFGR1 #F {743
(¥) RES[1:0] KFECE y 12/10/8/6 Hrfsiats M FAN 7 B b FEA T mT AR R e R SO BRAF Jhe i ]
Fegah R e 12 A7 %8 B2 HARALAR 0.

Iy PR B UG PR (8], BN R PTR

RESSEL tsar tsar(nNs) @ tsmp tanc(tsmp = 3.5) tconv(ns) @
[1:0] (ADC B4 H) fADC = 24MHz (ADC B4 ] H) (ADC I ] H) fapc = 24MHz
12 12.5 521ns 3.5 16 667ns
10 10.5 438ns 3.5 14 583ns
8 8.5 396ns 3.5 12 500ns
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| 6 | 6.5 | 271ns 35

10

417ns

14.4.2. B G R IRPEGER
ADC 418 A R s 445 5 (EOC) 4k

— H £ ADC_DR 2 i i) — MNEHBHE A 205, ADC #£ ADC_ISR 27 g% B EOC W& £ 5

. 24 ADC_IER H[] EOCIE & A 11, M&r=4—4 EOC #li. EOC b MHS 17#kRES: ADC_DR

WAF B ATEER

ADC [FAFE7E ADC_ISR & 72845 HRFEM BL 45 TR b & EOSMP. EOSMP #rERTH 115k, 7T

ADC_IER 7728 H 11 EOSMPIE BN 1 J5, W& 7= —4 EOSMP i,

14.4.3. FHIFE# LR (EOSEQ flag)
ADC 3 4157 F 455 56 445 0 (EOSEQ) H /.

— BN B () i E — B IE R BE A XUE . ADC #£ ADC_ISR 2728 # B EOSEQ Frd. 24
ADC_IER ') EOSEQIE f & 1 &, W&r=4d . EOSEQ trEHHASE 17 0.

14.4.4. SKAE B[] P

ADSTART ] L T v
EOC ﬂ_ﬂ;w
EOSEQ :
SCANDIR
State OFF } cH1 f cH2 § cHs {cHio {cH1L OFF ) cHi1) cH1o) cHs J cH2 ) cH1 OFF
DR Y\ o1 Y b2 Y b5 Yoo ) D11 Y 11\ p1o )\ bs J b2 ) ot
bvs/wf by H/W _r

14-6 F7 I e, AERt A
1. EXTEN=0x0, CONT=0

2. CHSEL=0x20601, WAIT=0, AUTOFF=0
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ADSTART | T

ADSTP L
EOC AL AL AL AL AL AL AL AL AL A AL AL
EOSEQ

SCANDIR

State OFF X cH1 Y cH2 ) cHs Ycrao fcHia)] cHi) cH2 { cHs Y crio cHitl — sTop X cH11) cHio ) cHs
DR p1 \ b2 X ps X pio) p1a) b1 X p2 J b5 J p1o ) D11 D11 ) D10

by S/W byH/Wj

Bl 14-7 35 (KE SR, BTl A
EXTEN=0x0, CONT=1,

CHSEL=0x20601, WAIT=0, AUTOFF=0

ADSTART ]
TRG _’|{—| _| ﬂ _| )|(—| —I_
EOC ﬂ;ﬂ;w
EOSEQ
State OFF Y cH1 J cH2 ) cHs JcHio (cHit OFF ) cH1i ) cH2 X cHs JcHiofcHil]l  OFF
DR p1 X 02 X ps § bio) D11 p1 X b2 X b5 X pio ) p11

by S/W

triggered |

by H/Wj
ignored *

Kl 14-8 F7 5l i) 5. U e, 1 1 fik
EXTSEL=TRGx, EXTEN=0x1 ( I-J}¥} ), CONT=0
CHSEL=0xF, SCANDIR=0, AUTDLY=0, AUTOFF=0
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ADSTART Y
me _F i [ il 3 [ %
ADSTP Y
EOC AL AL AL AL AL AL AL AL &Y
EOSEQ
SCANDIR T
State OFF X cH1 ) cH2 X cHs XcHio XcH11) cHi) cH2 § cHs fcHio { cH11l  sToP
DR X D1 D2 D5 D10 § D11 D1 D2 D5 DlOX D11
by S/W by H/Wj
triggered__ ignored %

Kl 14-9 FPAI RS, Rl

1. EXTSEL=TRGX, EXTEN=0x2 ( FF$#+), CONT=1
2. CHSEL=0xF, SCANDIR=0, WAIT=0, AUTOFF=0

14.5. HEEH

14.5.1.

FERFIRFAEE R (2 EOC S A2 ), B 85 R AR A7 T E) 16 {795 ADC_DR #ids a7 f7 a5

I F TR MEIEXTFT(ADC_DR, ALIGN)

ADC_DR # ¥t 205 Friic B i 8ds o 55 f 457 265 % . ADC_CFGR1 #i {74+ 111 ALIGN 7 f Tk #
BAEAEAE 57720, Bl AT i A4 4 5F (ALIGN=0) 55 % 55 (ALIGN=1).

ALIGN | RESSEL |15 [14 |13 |12 |11 |10 ] 9 [ 8 |7 |6 ][5 |4a]3]2]1]o0
0X0 0X0 DATA[11:0]
0 0X1 0X0 DATA[9:0] | oxo
0X2 0X0 DATA[7:0] 0x0
0X3 0X0 DATA[6:0] | 0X0
0X0 DATA[11:0] 0X0
1 0X1 DATA[9:0] | oxo 0X0
0X2 DATA[7:0] | 0x0 0X0
0X3 DATA[6:0] | 0X0 0X0
14.5.2. ADC it # (OVR, OVRMOD)

ADC i #i#5 8 (OVR) 525 — MR XL ph g, e Hly I R CPU BL DMA SN, 53 —4

Fedls ey, sk T ADC i

A EOCIER ‘17 WM T, XN —/MEfEHC 25, M4 CPU it ADC_ISR Zifr#: 1 OVR

PREMESN, K ADC idrf. 24 ADC_IER {74 (1) OVRIE BEALRF, 724z—A> ADC i,
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i R R AT, ADC x4k SRR AR I H 4k S bR AR R R AT IR I AR AN P B, AT R E
ADC_CR # {7851 ) ADSTP & 1 Kf% 1l- ADC #:4 OVR fr&En HHEMES 1 iEkR.

LA AR, TS X ADC_CFGR1 %747 #5 H ) OVRMOD £k % B ADC Hidfs &5 7 2 H B 2
WEORFFIL fE 47 75 -

m  OVRMOD=0

— A RO A AR R R R AT EE R R, BT BE B . 5 OVR fREF
ML, WG B e S AT (R4 R B 7

m  OVRMOD=1

— FBOE— KR 2 R S8R F A%, el R EIE £k . & OVRIRFEA 1, WIS 221 el h AT
H ADC_DR #F 17 & A7 I8 5o e e i) 45 AL Af

ADSTART t
ADSTP i

EOC Z3 . _‘Lﬂ;ﬂ“_ W
EOSEQ ' i i _::L I ! | i

‘ ' . . } } t |
! | | | | | | |
State OFF ) cH1 X cHd Y cub Yernad Y cHaa) cHi) du2 Y cnd X craoy €12l T stop
! | | | | | | |
DR ot Y o3 Y\ o5 pio T Y br Y o7 o3 | { : D11
(OVRMODE=0) ? ? ﬁ i | T 1
| | | | | | | |
on B 8 5 0 €1 T8 A S AT
(OVRMODE=1) X Dli Di Dsi p10 { of1} b1 X o2!§ bs ¥ bio) ! D11
| | | | |
0 jloemn i o
Read access |_| |_| |_| |_| |_| |_I |_| |_|

bys/w_ T byH/w A

14-10 1%

14.5.3. EAER DMA KB T BB T3
# ADC [ RS, F v 51l ok d il . IXFEBL R, BRAERLH EOC ik S L IR Hh b7 25 Ak
BB . UER A R, 7E ADC_ISR /7 a1 EOC Az B AL, BLIS Al 352 ADC_DR 2 74 [14%
#ifi. ADC_CFGR1 27745 ) OVRMOD 7 At My O KA HL ph S
14.5.4. FEAME R DMA T Rk il i) 1B 0 T EAT e
APAER FE A — B A FLAS A e e 25 R B U R o XRS5, OVRMOD {425 E 1
HAAF N 2% OVR Fri&. 25 OVRMOD=1 i, i b= AREFH 1L ADC 4k 2% 4 H ADC_DR 27 17 2% (1) 8
— B i E A B

14.5.5. fEFl DMA & B #E H i
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TR g T A 368 T ) 2 4 8 SRR A7 B — A B — B A Ap i b, BCU @ iE g 1 A DMA 7%
EAHM. XA LLE % 5 R 2 (E ADC_DR Zifrat h It a4 . 2 DMA BT 5 (ADC_CFGR1 % {745
[¥] DMAEN =1), & 445 R #2774 — > DMA 153K, IXFERR SR VFEAE ADC_DR %5 17 #5 H1 1) i e Kidie A4 1%
B AF4E 2 1 H ARtk

AW, K DMA NGRS N N2 DMA 38 K T 7= £ id %k (OVR=1) i}, ADC w215 ik 4E DMA 1§ K
L s th A2 F B DMA JEATAE5 (24 OVR=0 I, 2x4k&ifbia). XS FTa &3 RAM
A A (R T A B P AN 1)

4 OVRMOD £ AL E , ADC_DR ZFf7a AR vl 58 PRFFEE I -

DMA {&4ri# R 29t BH 1 B B A5 Bk OVR 7.

EHMAFER DMA #50, HEkT ADC_CFGR1 %174 ) DMACFG {7 FI Bt & :

e DMA — &t 5 (one shot mode)(DMACFG=0)

1 DMA % #8 T A& %[ 78 K B2 i iy, Al A=

e DMA ¥ 3 (DMACFG=1)

2 DMA Z S N, wT i Iz
14.5.5.1. DMA — X1 (DMACFG=0)

FEX PR, ADC 1885 UG 3 (R e A 20 72 4 — Ik DMA i3k, —H DMA S $IH )5 —1> DMA t£
i), BRI ADC %4t C X JH 3, ADC 2 1E7=4: DMA iR, (7=4E DMA_EOT iy, ~—ikf ADC ¥4
A REC TR )

2 DMA 552 i ( FLEE DMA #6385 T i TG i D258 K ):

o ADC Hi4f5 ar f7- 2% (11 N A5 VR 25

o (BT 2k, HARE L

o "% DMA il 88 & H T DMA iR Ui ADC #4jm5h, X FhJy = nf G =4 — /> ADC i 4

I

e ADC #7515 1L I AL

e DMA {511
14.5.5.2. DMA fEH K (DMACFG=1)

EXF T, Bf#E DMA JE 25— 1> DMA (£, ADC 2 78 A3 U 46 (¥ 55t 4 280 72 4 — I DMA
K. XV DMA BC B i PR Ok b 2 1 S50 4 N A -

14.6. {&ThE4EHE

14.6.1. B BN EIR R
H B8R e W R H T AR AT I TR AL R AR S AR e PR RS, A ARAE XM N AN 5 7= AR
ADC i 1 i«
7E ADC_CFGRL1 % f7-#s i E WAIT N LB, — i RATERIA 1) ADC 3 /b #1 5¢ )5 (Hb an
ADC_DR # {7 H B 5 il EOC br & EHGHERR) A TH iR . X/ —Fh H & S ADC 13 & A1 5 1 B 5 45 152 Y
ADC i FE IR 771
W HIEAER R A B IR PR A B BN, AR — A A I i 2 A R
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ADSTART

ADSTP

EOC

EOSEQ

State

DR
(OVRMODE=0)

Read access

Al

e
i

OFF } CH1

DLYiX CH1

cHs X sTop

D1

|
p11 D1

D5

|
i
i
oLy X cHs
|
i
!
|

1

by S/W

by H/Wj

K 14-11 B3R Hbi

1. EXTEN=0x0, CONT=1
2. CHSEL=0x3, SCANDIR=0, AUTDLY=1, AUTOFF=0

14.7. BRIE 1M

KA E 11 I ThBE £ ADC_CFGR1 27 174% 1 () AWDEN fi7 B A7 K JF J o & Al AT W42 Bk i) 2 — 8 i B
FIT A e R E 3 A G B A 3 L (7 )
AN SR L % 4t ADC I TR B 85 T R AR, AWD BPUE I RRIRAS B B AT o BRE g P2 2
% BA 12 76 %8331 ADC_HTR fil ADC_LTR 16 {7 # {7284 . A [ 1 FBin] % & ADC_IER %17

9 i) AWDIE f7 R A3 BE

AWD FrEA TS 1RIERR. A5 EEE 73 752/ T 12 f7 (H DRES[1:0]

RLRGEE), B BB I ARAL A ORIFIE 5D A A e s (1) LU A A 4% 2 ) 5 4 12 (10 75 Rk AT LA

F14-3 BUUE T 1 LA

Resolution bits

BTG [ 14 LE AR

SRR AR, x5

BIfE

BiH

00: 12-bit DATA[LL.0] LT[11:0] and HT[11:0]
DI : :
01: 10-bit DATA[11:2],00 LT[11:0] and HT[11:0] 5”; )z 54 AL LT[L:0]41 HT[1:0]
DI : :
10: 8-bit DATA[11:4],0000 LT[11:0] and HT[11:0] 5”;): ciéo) RC L LT[3:00f1 HT[3:0]
T : :
11: 6-bit DATA[11:6],000000 LT[11:0] and HT[11:0] JHHAZE L LTIS:0)H HT[S:0]

~5 000000
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Analog voltagel
HT
Guarded area
LT >
Bl 14-12 BHUE T T RS X
K 14-4 BE I8 IE G
Channels guarded by the analog watchdog AWDSGL bit AWDEN bit
None X 0
All channels 0 1
Single channel 1 1
14.7.1. ADC_AWD_OUT {55 # /=4
R T I 5 — AN N BB LE 5 S A CHE, ADC_AWD_OUT E & 3 H FEm 2% TIML () ETR# (4

AR .

A FBHUE T, ##0E ADC_AWD_OUT:

B 4250 AWDCH 5 il i 4 R P R T, #4128 ADC_AWD_OUT.

B BT A% AWDCH SR EE M4 R 2 5, ADC_AWD_OUT fE4mFEMRME 2 N L. ik

TR A AR RE, B OREER 1o
B 2/ ADCH} ADC_AWD_OUT B i, EER, 714 (ADSTPXE N 1) mlReifkk
ADC_AWDx_OUT K%

B CRIEFONEIE T IEE, AR ADC_AWD_OUT AR .

AWD Fr & i 3 B I - 2 A7 AWD brdxt ADC_AWD_ OUT HIAE A 2 (Fldn, fn st R
TEBRIZARE, W ADC_AWDx_OUT A LAYJ#E, 1 AWDX brEMRFERN 1) .

ADC_AWD_OUT {55 B PCLK 4 i«

AWD LLEERER ADC B e b s IR 04T

14.8. BEARBAMANTSEHE

5 P A T A PR SR 25 P 1) B AR (T D)

TR AL K 38 N R I H2 31 ADC fNIRIE, 7] TG 3k A 1 A R A B — AN U . W AR IS 1 SRR B [R)
WAUKT datasheet 45 Hi (1) Ts_temp FU5/IME . 24U AL R AR PEAE RN, %2 18625 mT DL - W i X

TR A B P R R B R M SR R, BRI T A EA XA SEMMEMN. N T IR
RS, A5 — PR Ve (2 7 i DR B A 4 O FLLRAFAE R AP X Ik

WEHES% (VREFINT) #2tt— AN Bkt 45 ADC ML ES .«
e AU E TSVREF ARSI N EGEE : AL A . VREFINT.
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Temperature

TSEN control bit

sensor

BG —

——»VREFINT

{

VREFEN control bit

» TS_VIN

ADC

K 14-13 TS and VREFINT channel

E1i

QAT P A TR

P ADC1_IN11 % N\ iEiE

HRAE 25 IR RS ik 45— A G i AR SRR I [

M ADC_DR 7% H 5Bl VSENSE #4544
R 5 SR

o o M wbhPE

7 ADC_CCR #7785 Th X B TSEN 17 F Sfe nse il M W e 52 2 R 0I5B A% Rk 2
&% B ADC_CR 2 7#st ) ADSTART 7 (] 4k fih /2 ) K2 8 ADC #4

85°C — 30°C

Temperature(in °C) =

TSCALZ - TSCALl

X (TSpara — TScar1) +30°C

TSca2 {0 85 CIREAL MAS M HUEE , RUEETE L. Ox1IFFF OF18
TScat U3 30°CILE LS AR HEIE, KeHEM 7SO : OX1FFF OF14

TSpata s ADC 4t (1) 2 4 H

TE: AL IS M BT AR 2T e R I B RS IE B4R T Vsense A — AN RN ], ADC M _EHLE BEitE —ANEsht
8], FHEJDIXAGER, 7 E R E ADEN 1 TSEN 47,

HIFH A BRI 2% s R THE KRR Vee HUE

VREFINT = 1.2V =

FIFA Vee HERTFE Vchannnel
VCHANNEL =

VREFINT [#&{H4 1.2V

VCHANNEL & i i Hi /% ;

ADC_DATA j& ADC_DR H [ {5 4 545 5
4096 KN 12 L.

14.9. ADC 1l

ADC HlF I g B A — 7
o (LA — RIS HE (EOC Fiit)

o FFHIHEHLE L (EOS Hi)

o LA KR A (AWD Fi)

ADC_DATAx

X
4095 vee
ADC_DATAx vee
— X
4095
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o VRFE B4 Rk A2 (EOSMP #7&)
o it R A (OVR #7E)
A R W ERE A T R IE E ADC

#* 14-5 ADC H ity

i Hiadk i Re gl

A gt EOC EOCIE

T3 3 i EOS EOSIE

WEALE T IR A B A7 AWD AWDIE

KAE B &G EOSMP EOSMPIE

puRLE OVR OVRIE

14.10. ADC &FH 755
14.10.1. ADC AR & 748 (ADC_ISR)

Address offset: 0x00
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | AWD | Res | Res | OVR | EOSEQ | EOC | EOSMP | Res
rc_wl rc_wl rc_wil rc_wl rc_wl
Bit Name R/W e Function
Value
318 | &
served
A1
i B AR T ADC LTR F ADC HTR 2717 S8 2 FE (o (I R B A7 o 4k
7 AWD | RC_W1 0 51E%.
0: TEIAETIMESRAE (EE M EERZE R E)
1. BUETIMERE
. Re-
6:5 served
ADC i #
Mt sk ANy, BB AL%AL. 2 EOC hrE C B EW — o e
4 OVR | RC W1 0 . A5 1350
0: Joid#kE (B C R ZFTE BRI
1. RO RAE
JF A4 b &
CHSEL A7 3% 1 /57 271 5 0 485 RO A LAV 1% . B1ES 13 0
3 | EOSEQ | RC W1 0 0: BEHUFIINA SER (SR O B2 R RN R %47 )
1: 37556 %
g bR
MR ITE T 45 RS B s S5 AT LA ADC_DR #7252 2}, fiff
2 EOC | RC_ W1 0 HBAZAL. BAEE 17 0 B3 ADC_ DR Z /7287 0
0: BIBRHEA TN (EEE A CERLIE RIS bR Zhs£)
1 JEEFH O 58K
REEGE AR E, TR IRFE B o), B, S 13
0
1 | EOSMP | RC_W1 0 0: AALETREN B A AU (BB CL A A R B b5 )
1: RFEEBTBLA R
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Bit Name R/W \I-‘\;leue; Function
Re-
0 served
14.10.2. ADC H i f g /748 (ADC_IER)
Address offset: 0x04
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re Re Re Re Re Re Res Res Re Re Res Res Re Res Re
s s s s s s s s s s s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re Re Re Re Re Re Re Re. AWDI Re Re OVRI EOSE | EO EOSMPI Re
S S S S S S S S E S S E QIE CIE E S
rw rw rw rw rw
Bit Name R/W Reset Value Function
31:8 Reserved
TG [ 140 A W 56 e or
TR A PR B B AU A 170 R
! AWDIE RW 0 0: HEHLE I IR T A it A
L. BUE 1) o W B
6:5 Reserved
ADC I3 H Wi e fr
RARTE bR e E AR T B Wl g
4 OVRIE RW 0 0: ADC i #sh i Ao At
1: ADC i #k Wi ffigE
7 3 45 SR A A e 7
B A o B AL T 51 45 R A e
3 EOSEQIE RW 0 0: F Bk I A
L: FPAlg R Wrfdipe
g IR T RE AL
RAETE bR B B AR e g R b gE A
2 EOCIE RW 0 0: FEHLEH R I A A
L. #eigi b Wilipe
AR 45 A W me fr
RAETE b B B AR e R A bR B A IR R AL
1 R SVHG RW 0 0: FRERRELE AR A
1: KFEbR &SR i gg
0 Reserved

Vil 24 ADSTART=0 i (Ff§ R 156 AT A 4% 6 1E 78 347 B4 7T DL 'S I sy

14.10.3.

ADC #fi| ##74% (ADC_CR)

Address offset: 0x08
Reset value: 0x0000 0000

31 30 28 27 26 25 24 23 22 | 21 20 19 18 17 16
CA:EL Res | Res |Res | Res | Res| Res | Res | Res | Res | Res | Res | Res Res Res | Res

rs

15 14 12 11 10 9 8 7 6 5 4 3 2 1 0
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AD- AD-
Res Res Res | Res Res Res Res Res Res Res | Res STP Res START Res | ADEN

rs rs rs

Bit Name R/W Reset Value Function

ADC #EfE 3, B E S 3 ADC K, ®IE
SERUE A A 3E 0

0: RHETE R

1: 5 1 /IE ADC, #8 1 RUIKHEIEFEH#AT

31 ADCAL RS 0

30:5 Reserved

ADC {5 1h iy &
i”ﬁﬁﬂ%i*ﬂ%#ﬁﬁi&ﬁﬁ’ﬂ%ﬁ% (ADSTP
)
A 2 3 e LV 24 52 T I A iy & A
B35 B AL

0: WA IEAERTHI ADC 1% Ih#k i dn &
1: 5 1151k ADC, #2841 F£H— ADSTP /74
IEEHHAT .

4 ADSTP RS 0

3 Reserved

ADC B34

A BALZALE S ADC #edfe. HiRdE EXTEN[L:

O]y C B R 15 e e AP ST B R By, 382 B

PR AR B %A P R A 37

— FE B KL B 3 (CONT=0, DISCEN=0), #%#%

A IR I (EXTEN=00): %45 56 b & 45 SR
(EOSEQ kri&)

— fEARE SR R (CONT=0, DISCEN=1),34

2 ADSTART RS 0 AEIRE) I (EXTEN=00): H#es: i brE
(EOC)

— HAhAES R AT ADSTP @ éd2 J5, IR

ADSTP #g & XAEREHE 0 Z 1)

0: WA IETEHET I ADC $445

1: 5 153 ADC, A 1EKW ADC IEfE#/EN]

REIETEEE .

Note: Software is allowed to set ADSTART only
when ADEN=1 (ADC is enabled)

1 Reserved

ADC ffifgfn &

WL B AZ AL RE ADC, ADC H1HE 4% BR A
0: Rffifit ADC (OFF state)

1: ff5¢ ADC

0 ADEN RS 0

14.10.4. ADC Fit 8 %#7%% 1 (ADC_CFGR1)

Address offset: 0x0C
Reset value: 0x0000 0000

31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 23 22 21 [ 20 | 19 18 17 16
AWD | AWD DIS-

Res Res AWDCH Res Res EN SGL Res Res Res Res Res CEN
RW [ RW | RW | RW RW [ RW RW

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

OV-

WAI | CO EX- ALI SCA | DMA | DMAE

Res | "1 | NT 2'\5' TEN[L:0] | R®S EXTSEL oN | RESSEL | \piR | cFrG | N
RW | RW | RW RW RW] RW | RW |RW | RW][RW | RW | RW RW
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Bit

Name

R/W

Reset
Value

Function

31:30

Reserved

29:26

AWDCHI[3:0]

RW

0000

A T I E SR, ] E BRI B AL
FECALLTE 1) W 000 32 43¢ P i N I

0000: ADC Fitl NifiE 0

0001: ADC #AU 4 N\iEiE 1

0010: ADC Fitl NifiE 2

1011: £

1011: ADC #fl4i NifiE 11

1100: ADC #il5 Ni#EiE 12

HAfE: PREENL

% AWDCH[3:0] e & 13818 th 75 2 B 3 CHSELR &7 /788 B
{2 ADSART=0 B} (HFR¥EA IETEHAT ) VPRI S X 2

25: 24

Reserved

23

AWDEN

RW

MR [ A {E g

A ] W B A R AL

0: AMERERIIE 14

1: EREETIM

{2 ADSART=0 I (HfR¥EA IETEAT IR ) SRVFIIE S IX B

22

AWDSGL

RW

15— ANIRIE B BT IR AL [ 15

BRI B R B2 AL B RE B T 1H7E AWDCH[3: 0]fz i3 B 11818
LEiE AT miE

0: TEFTEIBIE LAEREMIE | 140

1: 7B/l LR T 1

X2 ADSART=0 B} (HFREA IETEHAT ) RRVFIIF S IX By

21:. 17

Reserved

16

DISCEN

RW

LA

AT E AN BZAL, (EREAME REAEIE SR

0: M#REIEIESARL

1. fHfEEIEELRIE

ANT] BE B A At JEE 4R s e IE SR, 2810 B DISCEN=1 #/
CONT=L.

{24 ADSART=0 b (HfR& A IEEAT ) RVFHRMES X847

15

Reserved

14

WAIT

RW

SRR

AR B AE R IZAL, AT RE SRR i

0: HFFLIRREAIC A

1: AR ET T

{4 ADSART=0 i} (BRI AH IEEAT IR Ry RS ixefr

13

CONT

RW

BAYR I SR AR

WA R EAERIZA. REAN L, HIZNEER, SlsS—8 k4t
i

] BE AT AE AR A R U A B S R, 22 1E E DISCEN=1 #/
CONT=L.

1N 24 ADSART=0 i (BATRECA IEAERMT R O 5 ity

12

OVRMOD

RW

T B HAR

WA A B AERR AL, e B B 8 B 5 5

0: Yid#kkAm, ADC DR %17 sefr & IH{E

1: Yk AR, ADC_DR FFfras il b — e 25 S i
{24 ADSART=0 I} (HAfREH IEFEAT ) RVFHRMES X 847

11: 10

EXTEN[1:0]

RW

00

AN UK S e AR P I R

WAETT ¥ BATE RN, BRI S A AE OK )

00: MEFFIRSNAGIAMERE GRS Sl

01: b Fh-ySAE A IR B4 I

10: N RIS LE DR ShAS )

11: EFHIRAT BRI AR DR S A I

{24 ADSART=0 B (HifREA IEAEAT HIEE ) SUVFE S IX By

Reserved

EXTSEL[2:0]

RW

000

SRR BN
LG A R e e JR B K A A
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000:
001:
010:
011:
100:
101:

TRGO(TIM1_TRGO)
TRG1(TIM1_CC4)
TRG2(Reserved)
TRG3(TIM3_TRGP)
TRG4(Reserved)
TRG5(Reserved)
110: TRG6(Reserved)
111: TRG7(Reserved)

ALIGN

RW

BHE Xt 5%

A A B 1% o e B A o) 5 B A ) 5%

0: AXIFF

1: EXI5%

124 ADSART=0 i (HALRICA IEFERMT R R 5l

RES-
SEL[1:0]

RW

00

A B LI B0 MR

00: 12 fif

01: 104z

10: 8fr

11: 617

{24 ADEN=0 I} A] A X e 47

SCANDIR

RW

sl paa|

WAERT W BAE R IZAL, RS

0: [ (A\JEIE O Fi@E 11

1: W (HUIHIE 11 FidiE 0)

{24 ADSART=0 ] (H{REA IEEHAT ) RVFHRMES X847

DMACFG

RW

BT R E

PRV B RSB %AL, (EF R DMA R0 E ik F R 7E DMAEN= 1
R

0: DMA Bk

1: DMA 7B ik £

{24 ADSART=0 i (WI{REA EAERTHIHES) VR 5iX s

DMAEN

RW

BT A4 B

RV B RERR%AL, {H6E DMA SR, FIF DMA #5ib) se 4 o
SRk e

0: Ak DMA

1: fiife DMA

14.10.5.

ADC FCE&F 1728 2 (ADC_CFGR?2)

Address offset: 0x10
Reset value: 0x0000 0000

31 | 30 | 29 [ 28 |27 | 26 | 25 |24 [ 23|22 21|20 ] 19] 18] 17] 16
CKMODE Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
RW RW | RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
Bit Name R/W e Function
Value
CKMODE - VL VAN e o Y N
- ADC BBl BRAFAT S B AEBRZAL, & UL ADC IR £
[3:0]: 0000: PCLK
0001: PCLK/2
31:28 RW 0 0010: PCLK/4
0011: PCLK/8
0100: PCLK/16
0101: PCLK/32
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Bit

Name

R/W

Reset
Value

Function

0110:
1000:
1001:
1010:
1011:
1100:
1101:
1110:

FoAt:

¢4 ADC AfEi gl ADCAL=0, ADSTART=0, ADSTP=0 and
ADEN=0). M8 v /Eix e fir

PCLK/64

HSI

HSI/2
HSI/4
HSI/8
HSI/16
HSI/32
HSI/64

27:0

Reserved

14.10.6.

ADC RA£E ] & /788 (ADC_SMPR)
Address offset: 0x14
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 | 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res | Res | Res | Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res | Res | Res | Res | Res SMP
RW [ RW [ RW
Bit Name R/W Reset Value Function
31: 3 Reserved
KAEI PRk 5
TR A AT G B 2 G R P T I TR SR A B[]
000: 3.5ADC It4h E #A
001: 5.5 ADC It 4 &
010: 7.5 ADC It 4 & #1
_ 011: 13.5 ADC I i &
2: 0 SMP[2:0] RW " 100: 28.5 ADC i i & ]
101: 41.5 ADC I % JE 1
110: 71.5 ADC i J& #A
111: 239.5 ADC I} & 3
X4 ADSART=0 i} (BRI E IEEAT ) RVFHRA
X LA
14.10.7. ADC BT RETF2 (ADC_TR)

Address offset: 0x20
Reset value: OxOFFF 0000

31 30 29 28 27 [ 26 | 25 | 24 [ 23 [ 22 | 22 | 20 [ 19 | 18 | 17 | 16
Res Res Res Res HT

RW [RW [RW | RW [RW [RW [RW | RW [ RW [ RW | RW [ RW
15 14 13 12 11 [ 10 [ 9 8 7 6 5 4 3 2 1 0
Res Res Res Res LT

RW[RW|RW]RW [RW]RW | RW ]| RW [RW | RW | RW | RW
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Reset

Bit Name R/W Function
Value
31:28 Re-
served

P |14 e R R
27:16 | HT[11:0] | RW OXFFF | BAFATHED, & SUBLRLE 1100 & B E
1224 ADSART=0 i (FA{RI%AE IEAERT I EE ) RRVFIIE S X sy

Re-

1512 served

LA T K R e
11:0 | LT[11:0] | RW 0x000 | BAFATHD, & SUBLHLE IR BI{E
1224 ADSART=0 i (TA{RI%AE IEAERAT I E ) RRVFIIE S X sy

14.10.8. ADC BBk B HF % (ADC_CHSELR)

Address offset: 0x28
Reset value: 0x0000 0000

313 [ 29| 28 27 | 26| 25 24 23 22 21 20 19 18 17 16
Re | Re | Re | Res Res | Re | Res Res Res Res Res Res Res Res Res Res
S S S S
15 [ 14 | 13 | 12 11 | 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re C;LS C;LS Re | CHS | CHS | cHs | cHs | CcHs | cHS | cHs | cHs | cHs | cHs
s | s |s 12 11 | S EL9 | EL8 | EL7 | EL6 | EL5 | EL4 | EL3 | EL2 | EL1 | ELO
RW | RwW V?I RW | RW | RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 14 Reserved 0
13 Reserved RW 0 AL BB, JoSEbRIIRE
B 12 (VREFINT) &#{fife
0: ik ixi@EiE
12 CHSEL12 RW 0 1: EHiZEE
{4 ADSART=0 K (HifR¥EA IEAEHAT ) RITFH
15 1%
WWIE 11 (TS) HmHALRE
0: Rk izi@iE
11 CHSEL11 RW 0 1: EHiZEE
{4 ADSART=0 K (HifR¥EA IEAEHAT ) RITFHR
15 1% A0
10 Reserved RW 0 AL B, JoSEbRIIRE
THIE R
AT AL B I, 5 T A il TE
0: BN IEIE-x
9: 0 CHSELXx RW 0x0000 1o JEFEH GBI
{4 ADSART=0 K (HifR¥EA IEAEHAT ) RITFH
5 1 e fip

14.10.9. ADC ¥#E %72 (ADC_DR)

Address offset: 0x40

Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA[15:0]
R | | R R | R R I R]I]RIJ]TR R|IR]IRJ]RIJRIJRIR
Bit Name R/W Reset Value Function
31: 16 Reserved
L e
15:0 DATA[15:0] 0x00 LI R . RS IS [ R4 45 R T I 3 A7 25
HHR A A2 %o 5 B A TR
14.10.10.  ADC R EMIREFF2(ADC_CCSR)

Address offset: 0x44
Reset value: 0x0000 0000

31

30

29

28

27

26

CALON

CALFAI
L

Res

Res

Res

Re

R

RC_ W1

15

14

13

12

11

10

Res

Res

CALSMP[2:0

]

CALSE

Re

RW

RW

Bit

Name

R/W

Reset Value

Function

31

CALON

Calibration flag, #ri ADC BHEIEEREAT.
1: ADC B IEAE AT
0: ADC Kl D45 a4 3 ) ADC i

30

CALFAIL

RC_W1

Calibration fail flag, &7~ 7T ADC K#EZ T
B3, 5 CALON &1 o

CALON=0. CALFAIL=1: ADC # %M
CALON=0. CALFAIL=0: ADC %Il
CALON=1. CALFAIL=0: EFERME
CALON=1. CALFAIL=1: TZCIRZ

T EAL, WS 1 EEBHMS ADCAL=1

G

29:14

Reserved

13:12

CALSMP[2:0]

RW

Calibration sample time selection

WL NMER, BE calibration HISEEEM B
R BT A R SR H

00: 24> ADC 4 &

01: 44~ ADC It i & ¥

10: 8/ ADC I i & 3

11: 14> ADC 54 fE 31

RHERTTC & SMP (1) A, RodE S kS
B, R B 2 SR AR v ) H S ) i)

11

CALSEL

RW

Calibration P78 #6407, T 75 TR HE
1) PN 2%

1: Kt OFFSET LA 2k

0: RAGHE OFFSET

10:0

Reserved

14.10.11.

Address offset:

ADC EHEE#F 4% (ADC_CCR)

0x308
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Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | TSEN | VREFEN | Res | Res | Res | Res | Res | Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res
Bit Name R/W Reset Value Function
31: 24 Reserved
AR RN, BT B RS RRZAL, R TRE
L A IR
0: AMfFERE
23 TSEN RW 0 2
1: ffife
{2 ADSART=0 B (HIFREA IETEHHAT D SR vrsAt:
IR L fy
HEAE Vrefint fREAL, AT EANERIZAL, (LRI RE
FUE Vrefint
0: AMlifE
22 VREFEN RW 0 A
1. ’fiﬁ%
{04 ADSART=0 B (T fR¥EEA IEAEHAT 4D i
5 IR S fy
21: O Reserved
14.10.12.  ADC FFRB#4
(6]
i | Reg
sliste | & B ARSI YQQIRYPAIS S S IYIN TG o o o ow <o o
et | '
% EEEETR )
2 SR < o g4 Q
0 Re-
set
0 valu 0 0o(0|0]|O
e
AD w w oy oW
0| & S ]989z
« | ER =z o o w Q
0 Re-
4 set
valu 0 o(0|0]|O
e
AD | % = , z
11}
0| € |8 a2 2
x R < <
0 Re-
8 | set | g 0 0 0
valu
e
AD z o £ - 8 z =y & Q =z
cc AWDCH W g5 2z s EXTSEL | o B | 8 ¢ Y
0| FG [3:0] g S 0l IS N S
x | R1 4 < o o) W o g °
(C_J: Re-
set o|lo|o]|o 0|0 0 ololo ololo|o|o|o|o|0]|oO
valu
e
AD
C C | CKMODE
0| FG [3:0]
X R2
1 | Re-
0 set olololo
valu
e
0| AD SMP
x | CS [2:0]
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¢13SHO

€134SHO

¥13aSHO

S14SHO
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15.

15.1.

tL 8 2% (COMP)
‘A

O R 2 B EE#c%s (general purpose comparators) COMP, 7357 COMP1 1 COMP2., X
ANBEHCRT DL A BB AR, nT LAY timer 447 — 2 (E

OB P LA A A

B MG SR, PR AR T RE R e i ) e

m EES

B CY5kH timer 1 PWM $iHEHERS, Cycle by cycle i HLj 4% il [H] %
15.2. COMP X E4ik

= AN AR AT PTG B IR ECE SN, DASREILR S 1 R ik

HLIE VCC
P A TR 1
> WHEZH RS AES R IR AR 3 AN B (1/4. 172, 3/4)
IR ThAE T L B
A Gt R P FEE R D
fi H AT AR R B 1/O B3 timer (R A g il
> OCREF_CLR 1} (cycle by cycle s jidz )
> APUE PWM shutdown 741 4
COMP1 il COMP2 ] L4145 i window COMP

> 2% /0 pin
>
>

A COMP BAT i~ Efe /s, MRS T MEDHFERE K (sleep M1 stop #2) Al GEIL EXTD
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15.3. COMP Ihfe#HiiR

15.3.1. COMP HEH

COMP analog COMPIWINMODE COMP_CTRL
& COMPLINPSEL
ppg [ COMPL_INPO % WINMODE FLTEN  compipoL PAO/PA6/PA11/PBO/PBS 5
B2 COMP1_INP1 C . v COMP1_OUT >
oAL COMP1_INP2 e comprSomp1lout fiter
o | d g COMP1 interrupt request,
(to EXTI 17)
COMPIINMSEL] - TIML BKL
TIM1_Ocref_clr
TIM1_ETR
TIM3_Ocref_clr
TIM16_BK
vee COMP1_INMO TIM17 B
Ts vou& COMP1_INM1 -
~ee1 COMP1_INM2
PAD COMP1_INM3
COMP2INPSEL| PA2/PAT/PAL2 iy
< COMP2_OUT
PB4 COMP2_INPO FLTEN  cOMP2POL
COMP2_INP1
PB6 + COMP2_OUT
COMP2_INP2 WINMODE -OUT o fi
PA3 COMP2_INP3 ComP2 i filker COMP2 interrupt request N
PF3L B (to EXTI 18)
COMP2_|INM
VREF1P2 >/t COMP2INMSEL TIM1 BK1
OPA %V, -
Vaernr ~ Iy COMP2WINMODE Tll\-lll'llr\]?c:—fgclr
% Viern !
TIM3_Ocref_clr
TIM16_BK
Scaler % Vrert, E TIM17_BK
N
SCALEREN r i
% Veeewt SCALEREN [«——
% Vireewr|

1 .COMP2_INMQ

vee
T5_voUT| —COMP2_INM1

PB3 COMP2_INM2

PB7 COMP2_INM3
PA2 COMP2_INM4.

15.3.2.

15-1 LU 28 ZURHE K
COMP B A FHE S

FATELLER 2R 4N 1/O,  WAZAE GPIO 25 47 2% T c B AL 5 .
b as g o] LLUE7E GPIO MR Fl ThREiEIE (alternate function) i%E#:%] 1/0 pin.
B R AT UTE P I R B 45 Bl timer (RN, A EILLR HI1:
ERA AR, PWM {55 1'% 2 shut-down
il OCREF_CLR #i A 1] Cycle-by-cycle iyt

I 0 B PR A A\ AT 2R
15.3.3.
COMP AT AN B -

COMP &AL AIE$h

1) PCLK (APBclock) , FiT 40 & %17 e R AL 4
2) COMP W%f, H-THL LRt 5 i s R i A7 e % I8 BB S OB, Wik H
9 PCLK. LSE 5 LSl. 4724 stop A N LAER, #%# LSE i LS.

COMP B AL 5 5 -

1) BERLLLECES S S FEg OB H B ri g . R BB MEAL, X EALE 5% APB S 474
Al COMP #4575 (RCC_APBRSTR2.COMP1RST fl RCC_APBRSTR2.COMP2RST)
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15.3.4. COMP & e ML

PeB AR T L HTE 2 A i&, Bl AR BE R o 0 T AR ThReE 2 AT SR A, % B RS 47
#5718 AR AT PC (program counter) JEELEF, HA B HIFE T AR RER LS o

Bk, ORISR A A8 TS R (R

IR ZF A7 ARG 56, COMPX Lock A M B AL 1, X B3R A3, W COMPX Lock 7.

IR BRI B S 7 I B AAS 5 B A

15.3.5. Window HB:2%

Window FLH 38 AR FH A M RS0 Pl 1 2 7 AE AR A v A 08 BT A

AT LA R A LB 860 2 window ELESCES . 48k et DO PR ASE 0L P, s ] o422 2P AN EL A28 (1) non-inverting (+
i) N, e R AR 23 S 4 B LU 3R 1) inverting H N3 (-3 ) o

B A AE WINMODE 7, 1] LU AN EL A #3  non-inverting (+5 A\ i) RS —iE, EHT5E 4110
pin FITER .

Input COMP1_INP
+ COMP1_OUT
Upper threshold LcomP1 INM_| CoMP1 S
COMP2_INP
. >+ COMP2_0UT
Lower threshold comp2 S
COMP2_INM 7| _

15-2 window comparator

15.3.6. B
DR G E M 7R A 1 L AR AR R H e, LRSS T DS R A B 1 DB (GBI {52 COMP1_CSR )
HYST iz, ][ $T7 COMPL Al COMP2 iR 5 I g
15.3.7. ThFERE
UL 1) DhAFEFI AL 4 A IR 7T LU I COMPxX_CSR 77 /7 #5 1f) PWRMODE[L:0[f i BEA RIS, LASLILTE
5 5 M (R B A5 1Y) trade-off. 7] 3 (RS AL 45 high speed F1 medium speed #iFf, H#IXtiii & high speed
mode FHITHFEE K, LHIIEREE /N, R, 4Pk stop 20, HiEHF PWR_CR2 % fias LPR=1 (HliE#
i low power regulator /1) , MIFFE & /51 E COMP £ Medium speed(PWRMODE=01).
LA, ARKThEE, APB F#HAI COMP i #1# RCC_APBENR2.COMPL1EN (Al
RCC_APBENR2.COMP2EN) #fil], #fFrI#EfIH COMP itkinf, A{EREI%EF 7% .

15.3.8. EL 2R B8

] LLET % 52 COMP_FR & 7%%, fHi5E COMP Hfin H e Thie SoAH B BB 78 B o« VE R %W 8 NLAE
COMP_EN f#BEHT 5E %
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COMPEN

FLTEN

W |_|
Wy — L
—>

— PRI — W —
AN e i)

BB
i

VA JRIB LN ] EHFLTCONT 2 725 B0 B M D, e 2R 3] 4 (FLTCNT+1)T

K] 15-3 COMP filter

15.3.9. COMP it

Bl At w70 0 P BB R ) EXTI #5411 8% (extended interrupts and events) . AN EL 24 B )
EXTlline (17 #118) , JFREME = A= rhWrelias S0 AH 1R AROATL ) 48 B A AR Th AR 1Y) M e

15.4. COMP &H& &

15.4.1. COMP1 B4 RRAF 72 (COMP1_CSR)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 | 28 27 26 | 25 | 24 | 23 [ 22 [ 21 |20 ] 19 | 18 | 17 16
PWR-
LOC | COMP_O | Re | Re | poc | Re | pes | Res | R€ | Re | Re I Re | yopE[: | Res | HYsT
K uT S S S S S S S 0]
R | R
RW R w | w RW
15 14 13 | 12 11 0] 9 | 8 | 7|6 |5 | 4] 3] 2 1 0
PO- _ SCALE | COMP
LAR- | Res Rse F;e W'QEMO Rse 'NP%']EL[L INMSEL[3:0] Rse F;e R 1
ITY EN EN
R|R]|R]|R
RW -4 RW - RwRW S w w | w RW RW

Bit Name R/W Reset Value Function

COMP1_CSR % 77#% lock

BN, REESIEE. UHEEA, Wadie

31 LOCK RW 0 COMP1_CSR #7231 32 L

0: RBiE, WIEEBENTEE

1. B, BAFfEARE

COMPL1 $iR#&

30 COMP_OUT R AT R, BRI T COMPL 7548 ia Bl 1t 30e 15 1 i 1 e

29: 20 Reserved

COMP1 Dyt lik %

PR, G T DUFEA H TR COMPL (38
. high speed #i:0 N IIFETE K, delay F /)

00: High speed

01: Medium speed

10: High speed

11: High speed

1 1% bit A% LOCK Jhfgd=dil.

19: 18 PWRMODE[1:0] RW 0
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Bit

Name

R/W

Reset Value

Function

17

Reserved

16

HYST

RW

COMPL1 F1 COMP2 iE i T fe i G fas i)
0: IR¥FThAES< M
1: IRV ThREHRE

15

POLARITY

RW

COMP1 Pkt

WA S (AR EAE w8E)
0: AR

1: &m

14: 12

Reserved

11

WINMODE

RW

COMPL1 #irthi&#: (window #5X)

WA (RS gD

0: {5 5% INPSEL[1:0]i&#%

1: COMP2 ] COMP2_INP § 5

VEE A COMP ] WINMODE B A GE R B o

10

Reserved

INPSEL[1:0]

RW

00

00: PB8
01: PB2
10: PAl
11: Reserved

INMSEL[3:0]

RW

0000

0000: 1/4 VREFINT
0001: 1/2 VREFINT
0010: 3/4 VREFINT
0011: VREFINT
0100: VCC

0101: TS

0110: PB1

0111: Reserved
1000: PAO

HAth: 1/4 VREFINT

Reserved

SCALER_EN

RW

VREFINT #oCH AR, 1%+ VREFINT. 3/4
VREFINT. 1/2 VREFINT. 1/4 VREFINT HAFf—/ME
NECELBSNET, FREFT T Z A A2

0: A4TJF SCALER

1: ffifig SCALER

COMP1_EN

RW

COMP1 flifigfir

WA S (S BE g8 E)
0: Disable

1: Enable

15.4.

2.

COMP1 &3 &F 7 2%(COMP1_FR)

Address offset:0x04
Reset value:0x0000 0000

31 [ 30 [ 29 [ 28 [ 27 [ 26 | 25 [ 24 [ 23 [ 22 [ 21 [ 20 [ 19 [ 18 | 17 | 16
FLTCNT1[15:0]
RW RW |RW |RW | RW | RW |RW | RW | RW | RW | RW | RW | RW | RW | RW RW
15 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | FLTEN1
RW
Bit Name R/W Reset Value Function
PLECHS 1 RAEDE s
AL 4l APB (LS| B LSE. JEW AR E . F
31:16 FLTCNTL RW 0x0 VKGR SIS RO, 455 SO .
AL U HI=FLTCNT[15:0]
15:1 Reserved 0x0
LLE A 1 3 Ui Re it &
0 FLTEN1 RW 0x0 0: 2RI FyEs Diat
1: RS IEW ThRe
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Bit

Name

R/W

Reset Value

Function

Note: %4 E COMP1_EN Jy 0 i B A7

15.4.3.

Reset value:0x0000 0000

COMP?2 = FRA EF 725 (COMP2_CSR)

Address offset:0x10

31

30 29

28

27 26

25 | 24 [ 23] 2221 ]20] 19 [ 18

LOC
K

COMP_OU | Re

T S

Re

Res Re

PWR-

Res Res MODE[1: Res

RW

R

RW | RW

15

14 13

12

11 10

G 8 7 6 5 4 3 2 1 0

PO-
LAR-
ITY

Re
S

Res

Re

WINMOD | Re
E S

. COMP
INP%I]EL[l. INMSEL([3:0] Re | Re | Re >

_EN

RW

RW -

R R R R
RW | RW wlwlwlw RW

Bit

Name

Reset

LY Value

Function

31

LOCK

RW 0

COMP2_CSR % 1#%% lock
BB, RARMBZE.
TFEHIFTR 32 11

0: RBUE, TIEEEANFAR
1. ¥, BTSN

Ly E AL, N 48iE COMP2_CSR %F

30

COMP_OUT

COMP2 i IR
AR, BT COMP2 7E£8 it M 1t 35 5 1 i B LS

29: 20

Reserved

19: 18

PWRMODE[1:0]

RW

COMP2 Zh#EE ik £

BAFAT TS, W 1 DR R BT SR ) COMP2 HE &
00: High speed

01: Medium speed

10: High speed

11: High speed

vE: 1% bit A% LOCK ZhRgfHl.

17: 16

reserved

15

POLARITY

RW

COMP2 1Rtk #

BAE RIS (SRS paiE)
0: Az

1: [

14. 12

Reserved

11

WINMODE

RW

COMP2 A~ s [ fr)fir i 4% (window #520)
AT (RS s

0: 155% INPSEL[1:0]%#%

1: COMP1 ffj COMP1_INP {55

TEE P COMP ) WINMODE #5 3A §E [7] I8 AE .

10

Reserved

INPSEL[1:0]

RwW

COMP2 A M A M5 515
BT (SR pitie)
00: PB4
01: PB6
10: PA3
11: PF3

INMSEL[3:0]

RW

0000: 1/4 VREFINT
0001: 3/4 VREFINT
0010: 1/2 VREFINT
0011: VREFINT
0100: vCC

0101: TS

0110: PB3

0111: PB7
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: Reset .
Bit Name R/W value Function
1000: PA2
>1000: 1/4 VREFINT
3: 1 Reserved
COMP2 f#ifigfir
" N ol
0 COMP2_EN RW ?F)\ﬁ:?fbkﬁf’ﬁ CU SR 3% i e )
0: Disable
1: Enable
15.4.4. COMP2 JE¥; & 723 (COMP2_FR)
Address offset:0x14
Reset value:0x0000 0000
31 | 30 | 29 | 28 [ 27 [ 26 | 25 | 24 [ 23 | 22 [ 21 [ 20 ] 19 | 18 | 17 | 16
FLTCNT2[15:0]
RW RW |RW |RW | RW |RW |RW | RW | RW | RW | RW | RW | RW | RW | RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | FLTEN2
RW
Bit Name R/W Reset Value Function
LLEC A 2 RIS s
KL 4y APB B LS| 8 LSE. JENHHHER S . %
31:16 FLTCNT2[15:0 RW 0x0 NN
[15:0] RV B ST AL, 45 BB
KR BUE H=FLTCNT[15:0]
15:1 Reserved 0x00
PR 2 B ye R et B
0: ZE I IE ViR
0 FLTEN2 RW 0x0 ... T
X 1: fE RSO UM ThAE
Note: iZ{7 % 407E COMP2_EN >y 0 I & fir
15.4.5. COMP HF 34
o
f | Reg
iste | & B A XK &QQIJJ/YNSKYASE NS S IS YD S o of ~ © wof ¢ of of o O
et | '
—_ — Z
co | 43 - 4 |2 il
MP | 5 I i e o - INMSEL z =
o|1c |9 & z3 3 2 9 [3:0] J 3
é SR 9 = 0 2 z 3 3
0 | Re-
set 150 0| o ol o 0 olololo|olo o|o
valu
e
CcO E
MP . i
o LF FLTCNT1[15:0] £
X R [
0 Re-
41 setiolololololololololololololo|o|o 0
valu
e
— — zZ
co | 43 gl |z B 7z
MP | S T o b o J INMSEL @l o
0|2¢c/9 % £5| %3 S 8| B =R
= o
x SR 3 s O 2 z 9l o
0 Re-
set 149 o|lo o|o 0 olololo|olo o|o
valu
e
0| co &
< | wp FLTCNT2[15:0] E
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Reg
ff | .
N IREE I I IS IS I S S T - e s = B B B S (R
et | "
1| 2F
4 | R
Re-
set
ojo|o0l0|0O|O|O|O|O|O|O|O|O|O|O]O 0
valu
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16. LED # 4

16.1. LED s+

AT H S 1~4 A 8 BeAJL B LED $hg & 42 H DI e -

G AIEL 4 D SCRFEOCRE LT

(80mMA/60MA/40MA/20mA FI L&) HIE T (PB) , HiHi XM s 4 4 7-segment 24, F—A) 18] H A5
— AT

16.2. LED ThEe N4

TEE
MCU DATA3 DATA2 DATA1 DATAO
SEG7
SEG6 »
SEGS
SEG4 »
SEG3 »
SEG2 1 1 1 »
SEG1 T i 1 »
SEGO L »
A ” VNV
aha e HeEn IRy | e
- A of| | |A |8 |c"|D |E°|F |G |oP A |8 (D |E G |oP A B o |EN|F DP
CoOM2 >
coM1
COMO »
K 16-1 RGN HHER]
< » LED_Data0 —»
» LED_Datal —»
Seg0~seg7
APB » LED_Data2 —»
interface |4 » LED Data3 —»
LED% ] Hi %
- Ll
Sysclk Ty s
16-2 LED 224
LED #1385 51

LED controller 7] LLERZN 1-4 NERDE, IBEW T Rk
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Hep ) J5, AREER S AR, T2 WA H, GPIO [ &b el . A — ],

16.

16.3.1.

CTL T2 TL T2 TL T2 TL T2 Ty T2 TLT2OTLT2OTLOT2
covo™oatao”—oata0
S
com2 ————pata2[ T |pata2]
comy T g

N )

16-3 LED controller sequence
Y@L S LED_DRx % 7y, LHEE fiH0LE .
WAL E LED_TR &7 4245, 748 TLAI T2 iyt ie), A3 BR8rHfm k. &40 171 (B 14

3. LED HHF %
| F 2% (LED_CR)

Address offset:0x00
Reset value:0x0000 0000

&b = b i
HAREmm— M.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | EHS | Res | Res | Res | Res | Res | Res | Res | Res IE LED_COM_SEL[1:0] L(I)E,\[l)
RW RW RW RW
Bit Name R/W Reset Value Function
31: 13 Reserved -
LED & 5 B s B AL
0: 3k LED COM #ith
1: LED COM#ith, 10 AKIKF)HES1. BL& LED IO
(PA15. PB3. PB4. PB5) [l GPIO_OSPEEDR JEmun
IXBhEe ) GREE) maEil:
00: Level 0, FrA#iEEFEH COM IH) 10 & JHIE i
12 EHS RW 00 77 20mA
01: Level 1, Frf#ikE(EA COM LK) 10 & RIE iR
fi£ 71 40mA
10: Level 2, Frfi#fikEEN COM HI 10 & BIVE i
fit 77 60mA
11: Level 3, FrA#EENEN COM M 10 & JIVE Hi
fit 77 80mA
11: 4 Reserved
LED i Refs
3 IE RW 0 0: LED "W Afiige
1: LED #Ii{figE
LED $hd & fir i %
00: 1MF
2. 1 LE%T_([:SO'\]"—S RW 00 01: 2 ANBUFH RN
10: 3T
11: 4 NMFRRAT
LED f#E ez il fir
0 LEDON RW 0 0: LED Aiifg
1: LED f#fE
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16.3.2.

Wi 5 S EF 785 (LED_PR)

Address offset:0x04
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Res | Res | Res | Res PR[7:0]
RW
Bit Name R/W Reset Value Function
31: 8 Reserved -
LED T 434l SR EFE HIAT o
fiep = frek/(PR+1)
0 0 0x00 A
7 PRI7:0] RW X fLeo IR 48 TAE T A0 b 3R
frcLk At i RGP AR
PR ATl 53 S 540
16.3.3. it [B] &5 77 %% (LED_TR)
Address offset:0x08
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T2[7:0] T1[7:0]
RW RW
Bit Name R/W Reset Value Function
31: 16 Reserved -
LED D) #28, T2 7F fieo FiH4L
15: 8 T2[7:0 RW 0x00 N PN _
[7:0] VE: T2 AREN O, 5NBRAEAZ AR I
7: 0 T1[7:0] RW 0x00 LED s s [ #% 6], T2 7 fieo Fit42
16.3.4. ¥ 35722 0 (LED_DRO)
Address offset:0x0C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res | Res | Res | Res Res | Res | Res | Res Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Res | Res | Res | Res DATAOQ[7:0]
RW
Bit Name R/W Reset Value Function
31: 8 Reserved -
7 DATAO_DP RW 0 DATAO [] DP % i 5%
6 DATAO_G RW 0 DATAO 1] G & ris%
5 DATAO_F RW 0 DATAQ 1] F & 5%
4 DATAO_E RW 0 DATAO [f] E & 152
3 DATAO_D RW 0 DATAO ] D & 5%
2 DATAO_C RW 0 DATAO 1] C & izt
1 DATAO B RW 0 DATAO [ B & si5%
0 DATAO_A RW 0 DATAO [f] A & 15
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16.3.5.

Address offset:0x10
Reset value:0x0000 0000

¥ IEHF TR L (LED_DR1)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res DATAL[7:0]
RW
Bit Name R/W Reset Value Function
31: 8 Reserved -
7 DATAL1_DP RW 0 DATAL ] DP & ni s
6 DATALl_G RW 0 DATAL ) G & pis%
5 DATALl_F RW 0 DATAL i) F & fi5%
4 DATAL_E RW 0 DATAL ) E & pi5%
3 DATA1_D RW 0 DATAL ) D & si5¢
2 DATAL C RW 0 DATAL [f) C & B3
1 DATAL B RW 0 DATAL [ B & fire
0 DATAL_A RW 0 DATAL ) A & pi 5%
16.3.6. ¥IEH1FEE 2 (LED_DR?2)
Address offset:0x14
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res Res Res Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res DATAZ2[7:0]
RW
Bit Name R/W Reset Value Function
31: 8 Reserved =
7 DATA2_DP RW 0 DATA2 [{) DP & ii5¢
6 DATA2 G RW 0 DATA2 1) G & 5%
5 DATA2_F RW 0 DATA2 [¥] F & 5%
4 DATA2_E RW 0 DATA2 [f] E & f5%
3 DATA2_D RW 0 DATA2 [f] D & 5%
2 DATA2 C RW 0 DATA2 ] C & e
1 DATA2 B RW 0 DATA2 1] B & 5%
0 DATA2_A RW 0 DATA2 [f] A E 15
16.3.7. B2 3 (LED_DR3)
Address offset:0x18
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res DATA3[7:0]
RW
Bit Name R/W Reset Value Function
31: 8 Reserved
7 DATA3_DP RW 0 DATA3 f) DP & 155
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Bit Name R/W Reset Value Function

6 DATA3 G RW 0 DATA3 1] G & si5%
5 DATA3 F RW 0 DATA3 [f) F & fi5%
4 DATA3_E RW 0 DATA3 [f] E & 5%
3 DATA3_D RW 0 DATA3 ] D & i
2 DATA3_C RW 0 DATA3 [ C & s
1 DATA3_B RW 0 DATA3 [f] B & f5%
0 DATA3_A RW 0 DATA3 [f] A & 5%

16.3.8. H %7728 (LED_IR)

Address offset:0x1C

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | FLAG
RC W1
Bit Name R/W Reset Value Function
31: 1 Reserved -
B, WS LEE.
LED &R BAET A M iR AL
0 FLAG RC Wi 0 & . o o
- 0: LED RFEHANETFHIpE
1: LED SE AN 2557
16.3.9. LED 72 mE
9 Re
2 gis | = S A QK& QIJQYN KLY SS9 @ I QYIS o of | o o tf of of A o
et ter
=
L
9, z
LE o
o i w29 ¢
01 cR w o7 |
X | —
0 m
0 -
Re-
set 0 ololofo
val
ue
LE
o | Do PR[7:0]
« PR
0 | S
4 ojo0(0j0|0O|0O]|O]O
val
ue
LE
0 D_ T2[7:0] T1[7:0]
« IR
0 Re-
s\slglt olololo|lo|o|o|lo|o|lo|o|o|oOo|O|O]O
ue
LE
D_ DATAO[7:0]
0 | DR :
X 0
0 | Re-
C | set olo|olo|olo|o|o
val
ue
0 | LE )
<« | D DATA1[7:0]
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Re
gis
ter

31

30
29
28
27

26

25
24
23
22
21

20
19
18
17
16
15

14
13
12
11
10

DR

Re-
set
val

APEPL X O

DATAZ2[7:0]

@R X O

set
val
ue

o
o

ORFRL X O

LE
D_I

Py}

FLAG

Re-
set
val

ue

o
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17. BEEH R (TIM1)

17.1. TIM1 &

Fi gk timer (TIML) H1 16 {045 T g R 7 B85 K2 (1 B St a4 p. e n I E S A, (.
BANES GRARDD KM, s> AR BTy Gt bbas. il PWM. BB 0 A B A

PWM) .

ik e o5 I T JE B R DA P 5 B B8 43 A28 A RCC I bz 23 451 8%, MBSORD B 2 R0 B ) . =54 timer
(TIML) F@EH (TIMx) timer /&5 &L, AILEARM B AT LR S E R .

17.2. TIM1 EE&#

16bit 1] . [\ N R R E S E R R
16bit T gmFE s> Hies, FOVEXTTHECES I ah R 3047 1 3] 65535 [194340 (on the fly)
Zik 4 ANPhOL B E

>
>
>
>

>
>
>
>
>

LIPNETETS

i b

PWM 724 (el i 50
Pk s =

B DX BF 1) 7T 4 A2 £ L M H

A1 FH DA 542 11l I 38 0 N 2% ELE (9 [R] 20 H it
HEETHEE, e e RS, A SR (A g AR A

A ZEA N TT LLKE 2 B 28 1% 4B 5 B EADIRES A S ATIRES
HTI/DMA 72 A 15 DL T S

HoFr: tPEER A B R, VPR EIA . GBI EE AR O
fih e A
R
B LE A
ZAKE N

SRR (IR Gkt as AR RE A7 FH IR AR A% I s L it
fid 5 A N A'E A B8 I b B 4 ) 300 0 P g B
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Internal clock(CK_INT)
ETRF Trigger TRGO
ETRP Controller >
TIML ETR [] ETR Polarity selection & edge Input To other timers or ADC
- detector & prescaler filter 6l
TR0 ITR —r Slave
MRl ——— > | 1'% TRGI Reset, enabl d t
ITR2 TRC G Controller eset, enable, up/down, coun
ITR3 ————————— > T11F_ED > mode
4>
TI1FP1 > Encoder
TI1FP2 Interface
REP
register
U\\\> Auto-reload re ul
g s ” N
epetition U
Stop, clear or up/down | [——» counter v
PSC | CK CNT +/1CNT
Prescaler
CC1l
TIFPL ) Sy U o, TIM1_CH1
‘ XOR TIL | input filter & I IC1PS . OC1RER
T —» —P{ Prescaler }—P{ CC1 register H DTG
TIM1_CH1[ | > edge detector |Tj1Fp2 > y TIM1_CHIN
TRC
Ti2FP1 L A yu 2Ly [ ] TIM1_cH2
T2 Input filter & |TI2FP2 IC IC2PS C2REF Output @
TIM1_CH2[ ] > }—>{ i H
- [J edge detector Prescaler CC2 register bTé control ] TIM1_CH2N
TRC —» A
CC3l
TI3FP3 » =N LN cal , 7] TIM1_CH3
TI3 i 1IC3 C3REF
TimM1_cH3[ | Input filter & e prescaler |1C3PS CC3 register H DTG Output
edge detector |T|3FpP4 y y control TIM1_CH3N
TR
CC4l
TI4 Input filter & Tares > IC: C%i\\‘ oo ocC
nput riter
TIM1_CH4[ —— 12— TP TIAFP4 Jﬁ Prescaler | —IC4PS CCA4 register OCA4REF Output ] TIM1_cHa
edge detector control
—>
TRC ETRF A

TIM1_BKIN[ BRK Polarity selection

Internal break event sources

171 R 5 P S8 Mg
17.3. TIM1 ZheeHiR

17.3.1. I3 BT

It P e 4 ) N 1 R B 2 — A 16 A7 E AR AN S HAE G H B A AR A . X AT T R |
TR ) RV ) R R SR A TR ek R T AR S A F

TS BB A AR 2 T2 SIS A AE 28 T A RS, RIS AR B AT I S A 2K

] i B AL A

B AR A (TIMI_CNTD)

B TR AR (TIM1_PSC)

B HIEERAAE (TIMI_ARR)

B EEIE S (TIML_RCR)

H 22 30 7 A7 A R TR 30, S I F S AR A A7 40K U ) TS 3 A A7 A8 . AR TE TIMX_CR1 ZF/7-4%
T E B T S A (ARPE) [RBE, T A A7 45 10 A 24 5 RV ERAE B 2 (1 BT FH 1 UEV I A5 1% 5]
TR MR R (A RV I R R JF Y TIMX_CRL i f#48 ¥ UDIS f7%5 T 0
I, PEASEE A SR AT LB R A

THEES B T A R B b B CK_CNT 33N, (U1 E 7 s TIML_CRL A A28 M TH A Refir
(CEN) I, CK_CNT A H%L.
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AR, EEE 7 TIM1_CR ZF A48 1) CEN AL — M B G, THEE TG 4.
Hisr ek Hd

ity s T DR THEGES A B 4% 1 3 65535 2 [ AR RME . Bt EE T (fE TIMx_PSC #f£ 4+
(K1) 16 fr#y A7zl i 16 Aot Bt DUOMIXAMZE G A7 8810 A 22 if as, EREVAEIBAT I iAo SF A Fi 20 4
TISEAET — RS A BRI B -
K 17-2 F1E 17-3 45t 7 AE T AR is AT, St s S 8l 1.

. Ut uUu UL

CEN ‘

Timer clock = CK_CNT ﬂ H ﬂ ﬂ
Counter register F7_)(F8)(Fo (Fa) FB) FC) 00 01 X 02 03
Update event(UEV) T

Prescaler control register 0 < 1
Write a new value in TIM1_PSC

Prescaler buffer 0 >< 1

Prescaler counter JEENEVEI SV &Y

] 17-2 MBS HUE S EON 1 AEF) 2 I, B R

o _rs AERRRERRRERRTR A

CEN ‘

Timer clock = CK_CNT H ﬂ
Counter register F7 F8 mm@ 00 01
Update event(UEV) T
Prescaler control register 0 < 3
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 3
Prescaler counter JEYENEV I EVE EY

B 17-3 MBI SHON 1 B 4 M, TSR

17.3.2. TR
I bR,
) BSOS O B S (S0, SRS U O EHITUATRL, et — AN Sns Sk
R R, TR RO E LR (R TRED 5, PR, B, 7E
SRR I, 72 T A
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7E TIMX_EGR A f7-#% (Gl i 814 77 2Bl (6 DAz i 248 ) 10 B UG L [RIRE 7] DA AR — AN BB ik

W TIMX_CRL FF 4745 11 UDIS £, FJLAZEIETER s fF: S RF i mT DAk 6 78 1] TUke 4 o A7 vh 5 BB
W ST T A A4 . 1E UDIS RME R 20T, WA AR F. RUEXRE, TENAZ AR R, T
SHE0", RIS TR TR I O(E T R3S I BUE A AR) . BEAh, WK E T TIMX_CR1 #FAZ#8 1)
URS (&R FTEKR), 5 E UG ALk E — AR 4F UEV, (HEEEA R E UIF bR & (DA 4 H Il E DMA
K)o IXJEN T BEGAE A NG BR VBRI, R A SR 3K

MRAE— AR, A A A TR, BELRRIERT (fKHE URS A7) 15 & 5 Hibr EAL(TIMX_SR 7 47
R UIF £7).

B SRR E I ECN TIMX_RCR 2 £ #4525

W EDREEGY T I A R BN T A A AR 1 (TIMX_ARR).

W TS AES R X B N TICRE 3 25 A7 2 IR (TIMX_PSC a2 4% (1 25)
N H— 25T, 24 TIMX_ARR=0x36 I it B2 fEAS [F I 2P AR R I ahiE .

o _psc Ty iue gy

CNT_EN ‘

Timer dock = CK_CNT Uyl
Counter register 31 @m@@@@m
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

17-4 THEESI B, S R 2 AR 1

o pse JUrddUvrvvuyyy
CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ T ﬂ ﬂ ﬂ H
Counter register 0034 X 0035 0036>< 0000 X 0001 X 0002 0003>C
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Bl A7-5 TH s B, YRR Bl S T 2
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CK_PSC m m w

CNT_EN ‘

Timer clock = CK_CNT H H H ﬂ
Counter register 0035 0036 0000 0001 >C
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

K 17-6 tHEER I P, AR BRSO 4

CK_PSC u UUUUUUUU

CNT_EN ‘

Timer clock = CK_CNT ] [ I
Counter register 1F 2d
[
[
—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

17-7 tHEER I e B AERI Bl T 08 N

o psc UUUUtu Uy
CNT_EN |
Timer cock = CK_CNT UUyuUUUUUUy Uy
Counter register 31 )(32)(33)(34)(35)(36){00) 01) 02)(03) 04) 05/ 06) 07)

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF

Write a new value in TIMx_ARR/

36

K 17-8 -5 7K, 24 ARPE=0 I ({55 - (TIM1_ARR ¥4 1% \)
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c_psc T e gy

CNT_EN ‘

Timer dock = CK_CNT Uyl
Counter register FO @@@@@@m
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Wl

Auto-reload shadow register F5 36

Write a new value in TIMx_ARR

Bl 17-9 i 7, 4 ARPE=1 B B (2N T TIM1_ARR)

F] TSR

AR RO, M ESEEEE IS R R 0, SRS T IA M B BB A R, IR A A
ORI 2L

WRAE A T EE MRS, U NI ES T E S A SH(TIMX_RCR) &8 IREUS A7 A SR A
(UEV), T5MIEETTEA T i A 7= A 5

7E TIMx_EGR 27 f7#5% Hh (& i 2 75 2N Ela £ A MR 4% 1) 28) B0 B UG Az, WIRRERT BL A — AN S
e

WHE TIMX_CRL Zif74% 1) UDIS 70T LAZE (1 UEV SfF. 33X FE AT LU 1) T 20 35 A7 35 P 5 N I 53750
FAAEAE . I UDIS MiiE A 0 Z R~ SR fF . SRT,  THEE T2 I a1 S 28 R 4a THL
H HL IR 53025 (0 T H B J5T AN O FF R (R T4 0 REUAE) o

geAh, R BE T TIMX_CR1 27 /7 B URS A (EFEEHIEK) , WE UG Lo A& — N EHF i UEV
BB E UIF bR & (F A=A TR DMA 153R), X028 T B rE R AR AR G B s my, R =2
AR

MRATEEAR, B A AR, JF B (R4 URS (1% 8 ) 58 hr E467(TIMX_SR ZF 17 #5 H1 1Y
UIF fi7) gl i .

B F S E BN TIMX_RCR #4788 I 25

B T RER AT AN BCA TR I (TIMX_PSC #1725 1{H) -

W YT E BN E A AR A T A TR EE(TIMX_ARR 2235 RN 7).«
W HRETE T A AN AT T, BRI — N IR R O .
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o _psc Ty iue gy

CNT_EN ‘

o5 )(o#)(03)(o2)(o1) 00} 3)(35)(34)(33) 32 342021

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

K 17-10 THEERI P I, PRI B R A T O 1

Sy

CNT_EN ‘

A N e
0002 X 0001 X 0000 )% 0036 X 0035 X 0034 X 0033
[
[

Update interrupt flag(UIF) ‘

Counter register

B 17-11 THEER I e I, PRI B o A T 2

CK_PSC m m w

CNT_EN ‘

Timer clock = CK_CNT H H H ﬂ

Counter register 0001 0000 0036 0035 )
Counter overflow T
Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

B 17-12 THEEse R, N R o AR N 4
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CK_PSC u u U u u U U U U
CNT_EN ‘
Timer clock = CK_CNT H H ﬂ
Counter register 20 1F /00
Counter overflow ’T
Update event(UEV) ﬂ
Update interrupt flag(UIF)

K 17-13 tHEER I e I, SRR A T8 N

o sc Jutbuuiuddudbyyl

CNT_EN |

Timer dock = CK_ONT JEERNAEREREaRsARuRERnn]
Counter register 05
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIMX_ARR

17-14 TSI 7 B, 2 3 P A S 23 e 1 B S 4

e SRR (7 L/ T 4R

TEH S S, THEEs AN O JFUATHELE F SN A (TIMX_ARR Zif78%) -1, 7=k — /M-S 9
B, SRJE IR N UREE] 1 HP A — N s N S SRS A O FFIR E T

et F AR ZE TIMX_CR1 2 AE R 1) CMS AT 0 I A 2k, @ IE 7 I B i A, %t LB b &

BB, Y. m N (b R 1, CMS="017) ) B (s R 2, CMS="10") a1
) Rt (PR S5EEEL 3, CMS="117)

TEUAEE R, AEES N TIMX_CRL H ) DIR J7 M7 . ‘& e AR 5 37 s 4 a1 v 507 1)

A ATE A T35 AR VB0 i B P A SR s AT DA I (R s £ P AR s ] 28 1
TIMX_EGR #7211 UG A=A F4F. 285, THEESEHN 0 FRiaTHEL, o i as b B3 O FFiR T

WE TIMx_CR1 27725 H1 1) UDIS A7 7] LAZE 1 UEV Ffi. 33X A n] DLk S 78 ) TR 2 A A7 2 o 5 BB I B
W23 . I UDIS Miglisy O Z A A= E R itk SRT, TR 20 0 B S Nk fe, 4k
o M N

A, R BE T TIMX_CRL ZF 748 1 URS AL GEBEEHEK) , WE UG ¥ A — AN EH F UEV
AR E UIF br & (BRI = A W A DMA 15 3K), 3X 208 T e R AR F A SRR v S i, Rl = A= 3
ORI R T
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MORAEEFHEAN, A AR R, IR H (R URS 7104 B ) 5T b EAL(TIMX_SR #7285 H 1
UIF )% &

HE B E N TIMX_RCR /78 H 1A 2%

TR ATLAS ISR AE A5 WIN B T 2 (TIMX_PSC %5 17 #8) A -

R E B N T A7 A B SR A T HUE (TIMX_ARR 2 A28 A
T AR T B T A TR, A B B AE T AR N RO, BRI — AN
T (0 (VT B2 w2 A T 1 1)

CK_PSE

CNT_EN

Timer clock = CK_CNT

Counter register

Counter underflow

04 _{03)(02 01} 00} 0102 03} 04){os){ 06} 05} 04 03)

Counter overflow

|

Update event(UEV)

[

Update interrupt flag(UIF)

Kl 17-15 THEEs I P, e e R o8 1, TIMX_ARR = 0x6

CK_PSE

CNT_EN

Timer clock = CK_CNT

L T T T

Counter register

0000 X 0036 0035 X 0034 X 0033

Counter overflow

[

[

Update interrupt flag(UIF)

17-16 THEE I 7 1A,

P BRIP4 AR T 2, TIMX_ARR=0x36
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CK_PSC m w

CNT_EN ‘

Timer clock = CK_CNT H H H ﬂ
Counter register 0034 0035 0036 0035 >C
Counter overflow T
Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘
Note: fEoverflow £ UIFI, o) 4 7545 728l A5 =03 4k 58 47

B 1717 tHEEs N P I, R B  Si R T8 4, TIMX_ARR=0x36

CK_PSC u UUUUUUUU

CNT_EN ‘

Timer clock = CK_CNT H H ﬂ

Counter register 20 1F

Counter overflow

o w )
Update event(UEV) ﬂ

Update interrupt flag(UIF)

B 17-18 TR e 1], SRR A 108 N

o bse JTytiuuuuudue Uyl
CNT_EN |
Timer dock = CK_CNT yuuUuyyUUrUuyyl
Counter register 06 ) 05) 04 )03) 02)(01) 00} 01)(02)(03) 04) 05) 06} 07)

Counter underflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD

36

Write a new value in TIMx_ARR

K 17-19 i1 3ussid &, ARPE=1 I 58 H4E (13088 T i)
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o bse Judbuuiuddudbyyl
CNT_EN |
Timer dock = CK_CNT Uy Uyl
Counter register F7 >
Counter overflow [
Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Wal

Auto-reload shadow register FD 36

Write a new value in TIMx_ARR

Kl 17-20 it %ssid &, ARPE=1 IS5 H4E (T S asis )

17.3.3. EE T

1518 Ve 5% S R - 1 B SN 1 8 s 1 T X S e ¥ P M T X W =R - G
PR XA A PMW (S SR A .

XERETERE N O BB TR, BR b NIRRT AL R B 72 A2 4% (TIMX_ARR HZEEHA
AAFAR, TIMX_PSC T #7478 ELAUE AR B3R/ LU 474 TIMX_CCRx) , N & TIMx_RCR #
S A AP IE .

HETHEERAE T IRATAT— Sf AR AL I 36 3«

B bR O R A i

B ) ORI RO B

B O SR N R IR R R . BRI LR T PWM (R R IEER AL 128, (A REETE R

N PWM FIH 2 B HT G2 b FE Rt AT, OB R RRI, RS PWM JE 3 o (S B
— IR AT AR, WK IR 3 #E3 2xTek.

AR A gk, EREREH TIMX_RCR F 7 8 0MEE . MEH MR R g ~4 CalgE
TIMX_EGR ¥ UG i) a3 i@ ik fifl (0 MR il 88 722, MG ST M E R 2 /b, SrRVRAEEHTF
£, JF H TIMX_RCR 17 & K N 250k B 800 3 = 52 0 H 8 s

EF IR, X T RCR MUFEE, BT Y RCR T4 S5 AN T8 J1 46, I Ld. 803
Tk, MBS RSS2 TS RCR, 7B LU A g k. i, % RCR=3K, #
P AR 4 B Pt g (BT RCR S AMED -
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e AR A RS R R B S ERR RN

B FY FA PSP PSS N A R SRR
e T T S N E A A N A
TIMx_RCR=3 UEV ~ —» TT TT TT T T T T T T

TIMx_RCR=3 andre-

A R TN S

UEV —>»

counter-aligned mode Edge-aligned mode

upcounting downcounting

ANNNNN DI NN
AN IV NNNNNNNN

Update event: preload registers transferred to active
registers and update initerrupt generated

17-210 AFERET EHE R 1611, & TIM1_RCR a7 a5 i &

17.3.4. I
PR (I T L p LR B e

P BRI (CK_INT)

USRI v R S TN ]

AR B 2. AR N ETR

WA AN (TRX) « AEFH — e AR 55— A e S P e . B, v CARC & — A e i) &%
Timerl E 75— g b 2% Timer3 (15 4 8% .

BT &PIE (CK_INT)
T SR AR S0 ) B 25 1, U] CEN. DIR (TIMx_CR1 Zf78%) Ml UG 7 (TIMX_EGR Zfie%) £&Fse b

il hr, JFH R et e, W2 CEN AT R 1, o Mias Bt ghopt th A &R B CKINT it
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CK_PSE

St ivuuuy

CEN=CNT_EN

uG

CNT_INIT

[ 1

Counter clock = CK_CNT = CK_PSC

RERRREERERRRRRRRNRARuRnRERT

Counter register

31 )(32)(33)34)(35),36) 00 01}(02)(03)(04) 05 05} 07)

K 17-22 —fRetsa s il s, PRI B B3R 5 1

ARERE P URAR R 1
2 TIMX_SMCR #7451 SMS=111 I, e sQaget . v+ aT DAFE e % B A\ i B4 A BT sl T Bt
4.
TIMx_SMCR
TS[2:0]
e |
ITRx OxX TIlF} or% Encoder
TLED| o0 mode
T12F Rising [ 5 TFPL| o0 TRGI 5 E“:ggt{“"
l:lle . Edge TI2FP2 CK_PSC
Filter detector | T12F_Falling 110 5 External clock 4
ETRF ETRF
‘ 111 mode 2
ICF Ag
13:0] CK_INT Internal clock
mode
TIMx_CCMR1
| ece | [ sms[2:0]
17-23 TI2 HhES e ds] 1
TI2
CNT_EN \
Counter clock = CK_CNT = CK_PSC ‘T 7
Counter register 34 35 36
TIF
P /
Write TIF=0
17-24 SRR iR 1 T 4 i) i i
AT SRR 2

S TIMXx_SMCR #1748 ECE A 1, & M. HEE e 7E AN i &k ETR I —A LA ECR

B T4
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TI2F§ or%

TI1F
5 or% Encoder
mode
TRGI 5 Externzlclock
mode CK_PSC
Divider ETRP Filter ETRF 5 External clock
/1./2,/4,/8 _fDTS | gowncounter mode 2
ETps ETE CK_INT; Internal clock
ETP mode
[1:0] [3:0]
TIMx_SMCR  TIMx_SMCR TIMx_SMCR

SMS[2:0]

TIMx_SMCR

B 17-25 T2 Hh3a fi kS AHE B

fCK_INT mmﬂ

CNT_EN |

ETRP ‘ ‘ ‘ L

ETRF ‘ ‘ ‘
Counter clock = CK_CNT = CK_PSC H H
Counter register 34 >< 35 36

17-26 S e 2 2 TR 4 ]

17.3.5. HR/H B @l
N R RO 0 B — MR 18 (BT AR, ISR S CRATE
W ZHEFATAMFA , RS (R D
B ONER A KRR (6 Tix SNAS SRR, FEP A — AN B M5 5 TixF. RJE, — AN 0 20
SRREAE NS (TIXFPX) 5 B AT B A MBS 4% ] 28 (0 B M A R B 16 Al s ] %45 2 0 3 TSI N

WIRFAA UcxPS)
TI1F_ED
Toslave mode controller
TI1F_Rising 0

T Filter TI1F Edge ‘ ] TI1FP1 o1
fDTS | gowncounter detector ‘T|1F_Fa|||ng 1

TI2FP1
[CCIP/CCINP | 10 /ict]  Dpivider |ic1Pg
TI2F_Rising(from channel2) | 0 /1,/2,/4,/8
TI2F_Falling(from channel2 — TRC
#» 1 From slave 1

mode controller

| cciso] | Icpsiro] | | cciE |
TIMx_CCMR1 TIMx_CCER

B 17-27 3R/ LhB0@EE (. JEIE 1 )
i H BB A P AR — AN TR AR T OCxRef(F B RO ME ke, B I AR i U 52 5 2856 B AS 5 B
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\ APB bus \

v

‘ APB interface ‘

A S A write CCR1H
Read CCRLY [~ " o2 I >
read_in_progress | 9 rite CCR1L
Read CCRL T w R
R ap ure, compare
a g output mode
‘compare_transfer IMx_CCMR1 V
OC1P|
CC1S[1] Capture/compare shadow (’ EV OC1PE

CC1s]0]

Input mode ‘ register

‘ Comparator

(from time base)
TIMx EGR
[cclG—F capture CNT>CCRL
CClE CNT>CCRI
IC1PS p ‘ CNT counter ‘ CNT=CCR1
- >
' o ﬁ N Ay
17-28 iR/ RGmIE 1 1) 3 i
CC1P |TIMx_CCER
OCREF_CLR, 0 S —
0 utpu
ocref_cIr_int x0 [ 1 Mode ﬂ}i:‘
ETRF— 1 10 1 Controller
CNT>CCR1 —output Dead- [2C-PT1L 4
_ Mode time
CNT=CCR1 |
Controller OC1_RE generator OCIN_D m
10 0 Output ) o
0 Jox —— Mode 4}‘3
1 Controller
A
TIMx_CCER
TIMx_CCMR1 TiMb_BOTR [ccInP] [cCINE] cciE |
OCICE [ociMP2:0]] [DTG[7:0]] TIMx_BDTR 0ssl | OssR
] 17-29 43R/ FL I HIE ) 4 H 3 4 (3 1 %2 3)
0OCCs
OCREF_CLR
ETRF TIMx_SMCR —» Tothe master mode controller
1 occs
CNT>CCR4 Output
— Mode Output
CNT=CCR4 oc4
Controller | OC4REF enable 75
circuit
CC4E TIMx_CCER
TIMx_CCMR2 | CC2M[2:0]
MOE | OSSI | TIMx_BDTR
MOE TIMx_CR2

FHARIE At — D PR T A7 3 A — N T A e . 305 R QR A P 3o A7 4
FEMPAEAT, WA THAR L, e =6 B RS A+ .
FELLBAE T, PR A A A A B R B B T 2 A7 as f, SRR T3 A an i) N AT B R AT LA

B 17-30 #fi 3R/ LU TE [ ey 1 # 2) GETE 4)

o

AT

TERIANFFAER T, BN R lex 55 LA N LG, tHEES 0 L i E 7 2R R R A28 . 4
RAFRFAERS, N CoxIF br& (TIMX_SR Z5/78%) #E 1, R WA DMA BAERHTFF, WPk =4
Wrak & DMA 53R . R A IRFELE CoxIF br& B2 hE, MEE MR E CoxOF (TIMX_SR Z478%) #

5 CexIF=0 A& [4 CoxIF, BZEUIEE7E TIMX_CCRX 17 28 1 iR SR 44t T35 B% CexIF.
CcxOF=0 m]7E R CcxOF.

5
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PUR 17 Ut B A0 AT 4E TIL S N B B TR IRl ST B8R (B 2] TIMx_CCR1 Apf7as i, SBIRAIE

R R A . TIMX_CCMR1 LA R TILFIN, FrEAS A TIMx_CCMRL Zi {74 H1f) CC1S=01,
HEL CCIS AK/'00', MBI E NN, I H TIMX_CCR1 ZF 448 A H ik,

FRAE i N AS 5 IRE T, T A O\ R U O P TR I 5 (BPERON R Tix B, N I8 U R A A 2
TIMX_CCMRXx Zif7# ) IexF £ir). NG S1ERZ 5 AP i i B r e 8 £k al, 30414080
BEIEPE A AT 5 AN B E A DIRERATTAT BA(BA Fek_int S5 IE S RAE 8 K, LAIAAE TI1 E—
WHE SV AE e, BIZE TIMX_CCMR1 #1744 F 5 A\ IC1F=0011.

e TIL I 1A B idis, #E TIMx_CCER F /245 A\ CC1P=0( - TH1Y)

Tic B S N T A o AR, FRATIAS SRR A AR — AN U P RS i 21, DRI TG0 A0 S A
1E('5 TIMX_CCMR1 #4723 1 IC1PS=00).

% H TIMX_CCER % {7 #5f) CC1E=1, fvVFiskit st Bk as .

WIERTE, WLk E TIMx_DIER 78 [ CCLIE £ o VFAH < FR bl sk, @il % & TIMx_DIER %17
#H[1) CC1DE fi 0 VF DMA ik .

BB A ANAHIRI -

PR SR PR, TR B B AR % B TIMX_CCR1 % /74 -

CCLIF brpi W B (hWrbr &), MRAESEAD 2 /NESHSRA, 1 CCLIF & & #:iEk:, CCLOF i &
1.

WEE 7 CCLE 7, W&r=4—AHll,

W E 7 CCIDE i, Wit<:/=4:—4> DMA ik

N7 AR PR RGE H, ECE B R AR R TR, XN T e B R A R AR B 2 SR
A EUEE < 70 AT RE AR I SR AR B
vE: WHE TIMX_EGR FF8 AR CCXG £i7, AJ LUBITHAE =4 i Nk rh I F1/2 DMA 53K .
17.3.7. A HEEER, (PWM input mode)
A TR BN T IR LR — AR, BT A 04, A S N P A [ :

P Tex £ 5 A 21 7] — 4> Tix fiA
R 24 lex (55 N A R, HRAREA R .
Horp = TixFP 5 SR E AR A AAG 5, 10 A A2 i) 2 4 I B A R A A8

fltn, LI ER AR TIL EE PWM E 5K E(TIMX_CCRL #4788 Fl 5 ¥ L (TIMx_CCR2 #F47-4%)
i, FARE R (BT CKUINT (45 S R0 20 45128 1 4E)

F TIMx_CCR1 [ %N : B TIMX_CCMR1 #7451 CC1S=01(i&+ TI1).

e TILFPL (K45 Rt (S i 3R 508 2] TIMx_CCR1 A& R 1H58%): B CC1P=0( - JHEA %K),
P TIMx_CCR2 [ %N : B TIMXx_CCMR1 #F (7 #:f] CC2S=10(i&+ TI1).

P TILFP2 (145 R It (i 385 21 TIMX_CCR2): B CC2P=1(F &I H 0.
AR MAES: B TIMX_SMCR 291725 ) TS=101(%E £ TILFP1).

P BB i 2 A E AR G B TIMX_SMCR H 1) SMS=100.

ffifedHik: B TIMx_CCER Zif7#:+ CC1E=1 H CC2E=1.
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TI1 L ‘
TIMx_CNT1 0004 X 0goo ) 0001 )X 0002 X 0003 X 0004 ) 0900
TIMx_CCR1 0004
TIMx_CCR2 0002
IC1 captug/& IC2 captum\/& IC2 captuM
IC2 capture Pulse width period
Reset counter measurement  measurement

17-31 PWM % A5 7

17.3.8. o By AR

7E 4 I (TIMX_CCMRx 47454 CCxS=00) &, #ith HL#HE 5 (OCXREF FIAH K] OCX/OCXN)AER H
B PE R O REEROIRAS, TSRO Tt LA B AP 2 A T 3R R 5 SR . B TIMX_CCMRx %A%
FEAI N ) OCxM=101, EJ AT 55 B 4 H L85 5 (OCXREF/IOCX) AT ZUIR S - X B OCXREF #5 B e B P
(OCXREF {128 i TP #%), [Fi OCx 53] CCxP WM I 1155

#iltn: CCxP=0(OCx =~ FA k), W OCx #iRE Jm i f-. & TIMX_CCMRXx 47 1 ] OCxM=100,
A3 B OCXREF 55 M.

ZIEIUR, 7E TIMX_CCRX 5 T %5 47 3 AT H AR 2 1) (0 LU AR (E AT, ML (AR B 2 s . RIE AT
SR AE AR T AT DMA B3R o SR 23 75 T THI Rt LBl — A A 24

17.3.9. 4 ) EE B
BEITh e B R — AN tH T, B R — B Gh i I (B 2 BN o 9 THEEs SR/ LU A2 38 1 Y
AR, 4 B e oo T R
B O R (TIMX_CCMRX #4745 111 OCxM Ar) Fld Hi bl 4 (TIMx_CCER #4785 1] CCxP 1)
€ SCRAE fan 306 B ) 51 E . FELUBUCECIS, 46t 5] AT DUR € 11 Hi~F (OCxM=000) . ¥ & & A
A HF(OCXM=001). #¥% B G &L (OCxM=010) 5 i T il 4 (OCxM=011)
W B IR FF AR 28 AR BT (TIMX_SR 25 /745 1 1) CexIF £7) .
FRE T AL B i (TIMX_DIER 25 7785 11 ) CexIE ), TP~ A —/> .
F B T AN A RERL(TIMX_DIER 251743 1 ) CcxDE 7, TIMx_CR2 %47 #&H ) CCDS {7 % DMA
WHRIAE), W4 —A DMATE K.
TIMX_CCMRx ') OCXPE f7i%#% TIMXx_CCRX 27 7 & 42 75 it 2ol H e s 25 A7 4% . 7E 40 th LUl
HH g4 UEV X%} OCXREF Fl OCx it %45 52
[ 25 (RS P AT LAGE BT B8 1 — /N OB 0 4 s B Ao b o (7 B kA 2 ) A1 Al R R — A B ko
A L A A ) i B A B
1 EFECHECE B (N, AN, TR
2. AR EE S N TIMx_ARR Al TIMx_CCRXx % {7281,
3. MR A A SR, BE CexIE fi.
4. EPER A, Bl
— BSR4 5 CCRx ILECH #%: OCx % 51 1, ¥ B OCxM=011

189/412



PY32F030 E5&EF1f

— B OCXPE = 0 #:H s 8k 27 f7 %

— B CCxP = ORIy i f P AL

— H CcxE = 1 fiifigfa

— WH TIMx_CR1 2 {74+ 1) CEN 73 sl it £ #s

TIMX_CCRX & 2% e 8 7EAT AT 38 3 301 2E AT 507 DARS Il HH O T, AR A A AR e Y THhE 0 2 A7 4
(OCXPE="0", 5] TIMx_CCRX (5T #5788 R BRTE R A N — IR A B 500 . FIRISGH T — M+

Write B201 in the CC1R register

Counter register 003A 003B /BZOO

TIMx_CCR1 003A ¢ B201

octREroct \ /

Match detected on CCR1
Interrupt generated if enabled

17-32 i te s, #9%: OC1

17.3.10. PWM &R,
ok 58 B A AR SR AT LA Ao A — A TIMX_ARR 277225052 2% . 1 TIMX_CCRX 281728152 o 25 L 1Y

7£ TIMX_CCMRXx ZFfE28H ] OCxM fiz’5 A “110”7 (PWM AR 1) 8¢ “111” (PWM R 2) , fEUSH
S E AN OCX i tH B TE ™ 4E — i PWM. 08 E TIMX_CCMRX 517 #% ) OCXPE {4 BEAH M. ) Tl
WA, RJEEEERE TIMX_CRL #7481 ARPE £, (781 b it Ha oot X i = ) i i 19 3 E 253010 75

PG RAE AN AR, PR AA A ReE IR B T HAEds, BT EE T a6 v e,
Zil e ¥ B TIMX_EGR #4745 1 1) UG AR WILAAL B A1 1) 2 47

OCx [Fil ko] LUB I B {72 TIMX_CCER 75 /785 F1 (1) CCxP {7 ¥ &, ‘& Al LA B Ay T sk i 7
. OCX Kt Hi A gl i (TIMX_CCER Al TIMX_BDTR {745 "H)CcXE. CcxNE. MOE. OSSI fil OSSR {7 ff]
A M. V£ TIMx_CCER 2747 83 134 .

76 PWM (Bt 1 8zl 2) T, TIMX_CNT I TIMx_CCRx WA AEHEATHLEL, (M TH B8 1+ 5007 1)
DL E & 575 & TIMX_CCRX<TIMx_CNT #{# TIMx_CNT<TIMx_CCRX.

R4 TIMx_CR1 ZFFf7#%H CMS A7 [IPIRAS, I 28 AR08 7= A VR X 55 (1 PWM {5 5 Bl e 571K PWM 15

=
To

PWM i #5XF A
o [ LitHAE

4 TIMXx_CR1 ZF {748 1) DIR AR AT 18] Bit 3. 25 FilZ&— PWM B 1 5. 4
TIMx_CNT<TIMx_CCRx iif, PWM 2% {55 OCXREF N, HNNK. % TIMx_CCRx H i b EH KT H
FERHAE(TIMX_ARR), ] OCXREF fRFF 1. MR LI {E Ny 0, ] OCXREF R FF4'0. TEN
TIMX_ARR=8 I} i #5%} 55 i) PWM i 92451 o
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Counter register 0X1Kx2)3 Baﬂnna
OCXREF
CCRx=4 \—ii
CCx1F ‘
OCXREF
CCRx=8 u
CCx1F ’7
OCXREF 1
CCRx>8
CCx1F ‘
OCXREF 0
CCRx=0
CCx1F ‘

17-33 st X PWM i, 17 E (ARR=8)
o [ TFIHSINAE
2 TIMx_CR1 47241 DIR A7 4 & i 04T 1) T 1%k
£ PWM 8530 1, 24 TIMX_CNT>TIMx_CCRx i &% {55 OCXREF A&, N NmE. 1% TIMx_CCRx Ffth
BAEKT TIMX_ARR ] HZh F2E3ME, W OCXREF fRHEM'1". %M FARE L 0% ) PWM 3
PWM H S FrAE =
2 TIMX_CR1 2747 &5 11 H) CMS A2 A 007 oy Hh Shef 76 R (A HeAth 1T B4 OCXREF/OCX {5 5 #SA AH [A]
TERD). MABEAFER CMS AL E, AR E T LAE TR ) oSO b & 1. 7ETH s i Pt 4 1. sifE
TR ) E AN TR 4 E 1. TIMX_CRL #5472 v 80 ) AL (DIR) A 58387, AN EERRAHE U E .
TS e USRI PWM BRI 51T
B TIMx ARR=8
B PWMERK 1
B TIMx_CR1 /74 CMS=01, fEH JextF iR, it n F kS 38 s &
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counerregser (01 2)3) 05T B DS DRI
OCXREF
OCRx=4 |
CCx1F CMS=01 A
cms=10
oms=11 A ba
OCXREF
CCRx=7 -
COx1F CMS=10 or 11 \
OCXREF
1
CCRx=8 CMS$=01 7
CCx1F CMS=10
CMs=11 A
OCXREF
CCRx>8 CMS=01 f
CCx1F CMS=10 A
cMs=11 A
OCXRef —0
CCRx=0 CMS=01
CMS=10
CCx1F » CMS=11 ]
A b
Kl 17-34 #5511 PWM 3% (APR=8)
A F v e S5 U s -

LIS S0 o s v P o 5 e s 0 B A T A o IO 0= 007 = - A T WS 2 o T SN B BT
TIMx_CR1 #7439 DIR AL M4AIME. Hesh, AARERI 52 DIR A1 CMS fi7.

B O IS AT R R SRR S5 TR, ORI P EANTT AN 45 0. Rl — RS N
A KT B 2 E N AE(TIMX_CNT>TIMX_ARR), W7 AR B0, ook 288 e m bk,
Bk S EiHE. — 5K 0 5 TIMX_ARR MBS NTHEEE, 7 g sag, (HA =R F 4k UEV.

B O SRR ORI I T, R A R BT 1 AR — AN T (B B TIMX_EGR A1 UG £ir)
H HANEEAE T O AT 1 R S SO B 14

17.3.11. R R 1 RV TAK PN

R A B I #S (TIML) RERS 4 1 P % HAMS 5, I HLRE WS A BT HA (0 3 TSGR H38 o 3 BRI [ 3 5 4 AR
NBEIX, P AR S F2 P 8 P R0 e AT TP R e (PP 40 (R B T L R YT O [ S PR 45 SR T 4 BB IX B 1]

Pie & TIMx_CCER i 72571 /) CCxP Fll CCxXNP £z, R A AyfE—Nin Hh i 7 i B AR P (32 % e OCx B E AR
i OCxN).

HAME 5 OCx Fil OCxN @it~ Fl# il fir () 4 & #EAT 4] . TIMx_CCER 751743 1) CcxE #il CexNE £,
TIMx_BDTR #1 TIMx_CR2 {7241 () MOE. OISx. OISxN. OSSI 1 OSSR fir, W2 xx A 4 h e ) H
ANy HHIETE OCx Ml OCxN Izl Kl )i, FER#e3] IDLE R (MOE T &2 0)FE X 0 -

[F]f 5B CexE Fl CexNE Arfdi AFEIX, WIRAFAERI ZE ik, NIEE R & MOE fir. & —/MEE#HAa — 1
8 FLIFEIX K 4E#E DTG[7:0]. %155 OCXREF AJ LAy=/E 2 Bt OCx Fl OCxN. 44 OCx il OCXN A&
R

B OCxiithfE 5 55HESMA, REEN LAWY TFSHE5 0 EANE — AN EiE.

B OCxN i E 5 5% E 5k, RS LAY FSHE 510 TBRE — DB,

U0 SR SE IR KT 24 A R % e 55 B (OCx B0 OCXN),  TUIA S22 Ak IS B ik e«
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ALK R 7 AEX R A AR i A5 5 R AT 25 (55 OCXREF ZIFIK &R . (i CCxP=0.
CCxNP=0., MOE=1. CcxE=1 JfH. CcxNE=1)

OCXREF .
0ocX ‘
OCXN ‘ ‘
<—» delay <—» delay
17-35 i HEIX i B B AN i
OCXREF
ocX
| |
OCXN <—» delay
17-36 SEIX PG AEIE KT ik
OCXREF .
0oCX
OCXN ‘ 4—)‘ delay

17-37 FEIX I AE IR KT+ 1E ik ot

B NS RBE X IR #Z AR 00, B TIMX_BDTR ZFA748 1) DTG (i 4ifEft & .
E M OCxXREF E] OCx B OCxN

RN GRE . fl Eisk PWM), B ACE TIMx_CCER %17 #: ] CcxE Al CexNE fiz, OCXREF
A LAYE E [ 31 OCx Bl OCxN [Fiffitt o IXANThAEHT LAZE B AN AL T TE R0, fEREANM G Rl —A
RERR 3 TR (19 1 PWM B A RO —MERTR, 1R/ IR AT I0R00°F, 8k T 2P
DA

d: A fEE OCXN(CexE=0, CexNE=1)if, ‘Ehex A, 4 OCXREF A L BIAs &, lhn, 4k
CCxNP=0, Jll OCXN=OCxXREF. % —7Jjifii, 24 OCx il OCxN #{#{f# fEI} (CcxE=CcxNE=1), 4 OCXREF Ny
= OCx A2 1 OCXN A/, 4 OCXREF i OCxN 2 H %

17.3.12. R ZET) e

M fE R ZE DRSNS, ARIEBAM RSO, RS S AR S SR S s . B AT,
OCx 1 OCxN i th AN B 7 [7]— I [ [ i) Ak - 2k~ E

A ZEUREE T DA RIS NS, B0 BAR A U
CPU LOCKUP #ith
PVD #i
Hi CSS W= A= ff i failure S 4+

B R LRI

RGHEN G, FEBEYEILE, MOE Nk, #E TIMx_BDTR % {7# 1) BKE £ 1] LAE BERI 4 ThfE,
RS NAS 5 (AR P BT LU I i B [F) — A AE 28 R 1 BKP {7 #. BKE fil BKP f] LARIN #1& k. 245 A\ BKE
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A BKP iy, fEHIEBANZHISA 14> APB IR I AEIR , RS —A> APB IS E I )5, ARk
Hf b IS 5] 5 N A7

N MOE FREUT AT LA b 1Y), 18 SERRAE -5 (1F FITE S o) F0 A 2545 67 (72 TIMX_BDTR 75 4725 1) Z ]
WE T —ANEREE. XA SSRGS REDE S Z AR FRR, e s
MOE=1, Wi & Z Bl Al N —/MERS (518 4) A Be i B B IIE . R FAS AR R E S M2
EEZERC

R AR AR (FER 2R N\ i HE I 58 1 ), A R IR

B MOE figli BiniERe, Kt E T HMRE. FRRESHEZMRE(H 0SS A1), XA
MCU (1437 5 5% A IR IR A 25
B —H MOE=0, f—MiHi@iE i i TIMx_CR2 FA78s 1] OISx A . Wi OSSI=0, N
B B REBUERE T, 75 UM RS HH AR 4R
B Y E AN
> B e B T E DR B RPIRAS (R T o X D AR, BIE 5 I A5 A R,
Thae A 2.
> IR BRI B R AR AR, FEIX AR AR 2 R AR, AEEIX Z JEHRAE OISx F1 OISxXN A7 4571
FESP IR B 3 1. BIAEZE X R L R, OCx A OCxN AN R A I 3R 5h 218 R i fe . 3, BN
HHTEE MOE,  FEIX I [A] Hl 5 17 100 R — 26 (K 2y 2 4> ck_tim frE 407 #1) .
> R OSSI=0, EN SRR, SMRFRERRIH: 28— H CcxE 5 CoxNE Z—A8m& i, ff
B OURKE [ TIMX_DIER FA7E& T BIE AL, HAIGREFRE(TIMX_SR FAF4 1) BIF A2) 911, U™
A AN
B REE T TIMx_BDTR #F £ 111 AOE fi7, £ N —HFi S UEV I} MOE it Hzh B Ar: #illn, X
ATV SREATRIE . ), MOE R4 MRFFICE B A E 1 Ui, SXAMRRME R DL AR 22 205 1H IR
FIRAER A N TR B R IN BN B B i L PR IR i o 2 4 A
e REFANNHEPEER. ARl URERAE S, AR 2h e @ SR % & MOE. [, RE&
P& BIF ANREHEIE % o

AIZERT LA BRK A=A, B RA R =2 AT g2, H ol TIMx_BDTR 547 #% 1) BKE 7T .

BT R A N AN B, R AR R R S TS R DARIE R AR R 1 2 4. B RV P RS LA E
SHBEIXKE, OCX/OCXN BRI 2% LR A, OCxM BCHE, A ZE(EREFNE). Bl AT bliEid TIMx_BDTR
AAFA I LOCK £, M =ZfRy ik —Fh. 75 MCU & A7 )5 LOCK fi A b ik —ik.

T P ) AR 2 1) A S

P2
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OCXREF
OCx
(OCxN not implemented, CCxP=0, OISx=1)
OCx
(OCxN not implemented, CCxP=0, OISx=0) ‘
OCx
(OCxN not implemented, CCxP=1, OISx=1) ~
OCx

(OCxN not implemented, CCxP=1, OISx=0)

OCx

OCxN delay delay
(OCxE=1, CCxP=0, OISx=0, CCxNE=1, CCxNP=0, OISxN=1) delay
o%():(’,‘\, delay|€>» ﬂdelay M delay

(OCxE=1, CCxP=0, OISx=1, CCxNE=1, CCxNP=0, OISxN=1)

<€ delay
OCxN
(OCxE=1, CCxP=0, OISx=0, CCXNE=0, CCxNP=0, OISxN=1)

OCx
OCxN
(OCxE=1, CCxP=0, OISx=1, CCxNE=0, CCxNP=0, OISxN=0) <4» delay

ocC
oo I

(OCxE=1, CCxP=0, OISx=0, CCXNE=0, CCXNP=0, OISxN=1)

OCx

&) 17-38 M A1 22 ) H
17.3.13. FEANER B RTiERR OCXREF 55

X —ANEEREE, % E TIMX_CCMRX 7785 HH X MK OCXCE f7h 1, REWs F ETRF % N\ S ) /& B P

8 OCXREF 15 S Hi{lk, OCXREF {5 S ¥R FF MM, E2 T — XK EH 4 UEV.

ZIhEE R A T R PWM RS, AN T am .

4, OCXREF 155 1] LABK S — AN iy, Tl fif. iXp), ETR LARCEWT:

1. AR Ak R T 43 AT B A AL T35 11 TIMX_SMCR %3 7728 H [f) ETPS[1:0]=00-

2. WAZREE 1A ERA Bl 3G 2: TIMX_SMCR 2747 88 H ) ECE=0.

3. M Ak AR M (ETP) R &M i R DI 4% (ETF) AT LA 75 ZEAC & .

THERERT Y ETRF S N NSRS, SR ANE OCXCE [fi{f, OCXREF {55 MIahfE. EiX/Mil1H,
2 TIMx #7E T PWM #.

EN
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(CCRx)
Counter(CNT)
ETRF

OCXREF (OCXCE=0)
] ] I

]
OCXREF_CLR / AREF_CLR

becomes high still high

OCXREF(OCXCE=1)

17-39 & Fx TIM1 1) OCXREF

17.3.14. N PWM HIRE4

MAE—ANEIE R AN, TR A OCXxM. CexE #1 CexNE. 7£&4: COM commutation 4
I, IXSETCRE AL AL 1L BT A AR AL R AT AT W B AP N — D IR, FRAE [R]— A 21 5] i 45 2 e
FIBEMACE . COM mTLLUE I % E TIMX_EGR #7745 1f] COM i R4z, BifE TRGI - =
4

MR COM SRR &1 B — MrEAL(TIMX_SR #7411 COMIF fi), XH R & ® 7 TIMX_DIER
WAFAEH) COMIE A, MF=A— il Wi % E T TIMX_DIER 2517 &) COMDE iz, N4 —4 DMA %

TEER AR COM FHAER, =FAFRE T OCx Al OCxN #ith .

W
Counter(CNT) /

Write COM tom
COM event
COxE=1 CCXE=1
CCxNE=0 Write OCxM to 100 CCXNE=0
Example 1 OCSCxleoo(forced inactive) % . ‘ ‘ OCxM=100
OCxN
CCxE=1 Write CCxNE to 1 CCXE=0

OCxM=100(forced inactive) OCxM=101

CCXNE=0 and ch'v'm 101 CCXNE=1
Example 2 0Cx

OCxN
CCxE=1 WT;ECQNE tfo((J) CCxE=1
CCXNE=0 and;0CxM to CCXNE=0
0OCxM=100(forced inactive) 0CxM=100

Example 3 ocx

L
oo ] o

K 17-40 /724, COM fil 7 (OSSR=1)
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17.3.15. B =

PP COPMD S22 i ATid Ak 22 B b R — ARG o 3 oA 2 o Y E B i S — AR, R 7E — A2
PR RERIRER 2 5, 7= AR — AN K 5 T AR 4 ol A fk

Af DL B A B8 R BT EES AR RS EE PWM R =400 . W E TIMX_CR1 {74+
(] OPM A4 £ ik p s 2, SXFE AT LALETH48038 A B ITE =4 F — N3 4F UEV B 1k

B HEB Al S5 B3R VI AN I, A Ber=tE— AN kb BBl CHE il 8 IEE SR A , A
THE:

B B R 5P CNT < CCRx < ARR (4535, 0 < CCRX)

B oy TR CNT > CCRx

TI2 I_I
OC1REF
oc1 |
TIM1_ARR$
TIM1_CCR i
e
=}
o
(]
0 >

<>
tDELAY tPULSE

17-41 S fik s =X 1)
filn, TR TI2 F N BRI B — A EFHEFFAS, 1R toray ZJ5, fE OCL L= — KRR
truLse M IERKH
8 TI2FP2 1E ik 1:
B & TIMx_CCMRL1 #F {781 [) CC2S=01, 4t TI2FP2 B3] TI2,
B TIMx_CCER #fiaHH ) CC2P=0, 1 TI2FP2 fighstail b7t
B E TIMX_SMCR %728t ) TS=110, TI2FP2 1E Jg A 242 ) 2% 1) st /2 (TRGI) .
B E TIMx_SMCR ZifE4% 1) SMS=110(fih K1), TI2FP2 4% FH K 5 3hit-H gs .
OPM I ¥ BB N LU AL AT A7 25 (K B TR (B FE I B3 S TR 40 )
B tDELAY H TIMx_CCR1 77 8s 11 € X o
B tPULSE M H3h25 8B LLRHE 2 (8] 1) Z 18 € L (TIMX_ARR — TIMx_CCR1).
B BoE R A LU UUEC A 227 AR AN O 21 LRI, ik ik 3 Tk A I 27 A — S A 1 31 0 [
BB E TIMX_CCMR1 #7451 OCIM=111, #EAN PWM R 2; M 75 A kA R TR 4 27 17
#%: B TIMx_CCMR1 #1[) OC1IPE=1 Fl TIMx_CR1 i {725 H "] ARPE; #AJ57E TIMx_CCR1 #7485+
HELIEME, 7€ TIMX_ARR Zifidt IS Aol Redl, WE UG AR A— AN gk, G5 AGE
TI2 B —A bR k. Afld, CC1P=0.
TEIXAMI) T+, TIMx_CR1 25 {745 ¥ DIR 1 CMS 7 F 1% B 1K -
oA R B E—ANkoh, FrLln i & TIMX_CR1 F 74311 OPM=1, 7EF —ANFEH (A5 N B 3h
PG IFEF) O)if 5 1L 3.
FEBRTEOL: OCX HRIEfHRE:
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FER kR, 78 Tix SNV R B 48 5 B CEN A7 LUS St $as . AR5 T s A0 b e {e 7] (0 o 4
B T R (BRI SR E TR e I B, e SR T T4 3 1 /N E S tDELAY .

WIRE DL/ NE S R, AT LU E TIMX_CCMRXx Z7Z8% 1 ] OCXFE fi; Bi OCXREF(F1 OCx)BL#%
N 7 3850 3 7 AS PS8 LU A PR 5 SR, i H A0 38 2 5 LU DT TR (0 8 P — FF . OCXFE BB IE L & > PWML Al
PWM2 L L A

17.3.16. gmidasiE O

HePE gt e DR A RS HAE TI2 (it 4, U E TIMX_SMCR #4785 1 (1)
SMS=001; #ff RE TIL it W& SMS=010; 1R+ EasFE N 7E TIL A TI2 30yt %, WE
SMS=011.

HiL 1% E TIMx_CCER #4725 # ) CC1P f1 CC2P £z, W] LLE#E TI1 A1 T2 #iE; W FHFE, 0T DU 4
NTEVE 25 e o

PN TIL R TI2 # FRAE NI B nid 8 (B2 1. 26 table 35, fRUE M4 O 4 B 38I(TIMX_CR1 %17
A CEN=1), NITH4#% HARRAE TILFPL 88 TI2FP2 LA kA2 3k . TILFPL Al TI2FP2 /& TI1 #1 TI2 7
I F N DR AS RS S A5 T AR IEBANAA], W TIIFP1=TI1, TI2FP2=TI2. HEMIMAGE T
1 S P SR V4 & W TR == £ R DN = [0 i o o A T S - R R
X} TIMx_CR1 7451 DIR ALEAT AN () B o AETHEES R RKEE TIL th8, AKEE TI2 v RN EE T
A TI2 1HE, AR A (TIL B8 T12) kA # 2 H & DIR fiL.

it A Fe PSSR AR EAH Y T T — AN 7 DR R AN Bl X R THEES R AE 0 21 TIMX_ARR
TFAE AR I E B A 2 S H (R 77 1), 502 0 31 ARR THEL, 502 ARR 2 0 1H40). At AETFIR T80 |/
VARCE TIMX_ARR: [FIFE, ket Hat. Wi iies. BRI, MO AR S0 TAE R . dnfidds
BRI AT B2 2 N2, BRUARERIB AR . TEIXAMERT, T 250 R 5 R 2% (1033 B R0 7 [ 4
HEMEE, IR 1 A B AGA AR AR B RS A AL B o T 1R 5 A RO RS e (7 R B, R4
THTAATREMIA S, R TIL A TI2 AN A2

RAT-1 UM S5 RmIBESBESIHIRR

Active edge Level on opposite signal TI1FP1 signal TI2FP2 signal
(TILFP1 for TI2, TI2FP2 for TI1) Rising Falling Rising Falling
Counting on High Down Up No count No count
TI1 only Low Up Down No count No count
Counting on High No count No count Up Down
TI2 only Low No count No count Down Up
Counting on High Down Up Up Down
TI1 and TI2 Low Up Down Down Up

—ANHNER G BT a5 T DL EE S MCU SERR T AT ZAMIE 124 (B2, — M (] LEARLE s g h 45 1)
ZE H H B B S, ORI N T i S T IRRE . Shas et A28 = ME SR E s, WTRLEE

HERER| =AM R W AT AR — R R A
FERE AT EERE RS, SR TR T B AT IR .

BRI TR TR0, A

a2 Tl B ol e e g 1AL B FEl — M m i 2 A IR, SRATBCE B E

¥

CC1S="01"(TIMx_CCMR1 # {745, TI1FP1 B #] TI1)
CC2S="01'(TIMx_CCMR2 % {745, TI1FP2 BLif#] TI2)
CC1P="0(TIMx_CCER % {7%%, TILFP1 AN/, TILFP1=TI1)
CC2P="0’(TIMx_CCER 7 {788, TILFP2 AN/, TILFP2=TI2)
SMS="011"(TIMX_SMCR #1725, Fr A K AS7E AT FRIA 20)
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B CEN="1(TIMx_CR1 #f£#%, THEaftne

forward jitter backward jitter forward

TI1

[

TI2

u down u
Counter J_,_‘ P P

P 17-42 Gt a i s R T R as A s

forward jitter backward jitter forward
TI1
TI2
Counter j_H
B
down up down

17-43 ICIFPL S AH I i ith 2 4 1 452 s 1)
2 I I B R A I, SR OMEIR AR AT RN BAE E . A B AN B AR AR Y i I 3
AT LA P g i 38 AR RE, SRS IE R GEEE. MERE. WOl o TR E S g g 484 T
BRI H o AR PSSR IR A IRD B, P LA R ] bk (R] i3 R s o S SR P RB TS, o] DA TS (118
BRI =AM NS GRS SR 202 AN, JEERT LUl S — e 884D tal Do —/N
S A 72 25 ) DMA 185 5K SRz B e R .

17.3.17. ErTES A e Th e

TIM_CR2 25 774211 TI1S fir, FoVFIBIE 1 ol A\ JE I 38 B 3 — AN R m ) 1k i, Skl 3 AN
AN TIMx_CH1. TIMx_CH2 Pl TIMx_CH3.

Sl B T T S I SR A N ThAS,  fnfh g2 AR N K

17.3.18. H5ERERBED

TR &BER S (TIMD) 774 PWM {5 SR8 GiARy, TLMEH 53— EH timer (TIM3) 1By “8e €
387 SRIERE KL . 3V ER M (CC1. CC2. CC3) il — Rk RS TIL Ml GEid
WHE TIMX_CR2 Z /74 I TILS fokikd) , “HEEHEM &7 kX ME 5.

MRS ) 28 e 0 B 2 AR, I TILF_ED. 4524 3 M A2 —28Kiy, THEESE M 0 TFt4it
Ho TR AR — AN B AR % N S 1A A 738 A T e 2 1 ) B

Pz FE I 28 A 3R/ LU BOEIE 1B E NI, #iME 58 TRC (I Figure xx) o ER{E St 7 A
NI E TIZER, A T Bk rE R
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22 F15E I 388 1T DA SR AE B B2 AR — ANk, XAk T B Gaad filk — 4~ COM F48) Fl T30 = 4%
SEIS % TIML SANEIE R R, TR0 887725 PWM (S SRS ik . DR s 12 I 238 1 06 g f o — MR
SEMIEIR Chi th EEACER PWM AR Z G 7R — AN Ik, XA fikididad TRGO it 43 1 i 2 € I 28 TIMZ.

20 EIRENERES] TIMx GBI 8%, EREAE—E /RN L RAEBDZ G — A8 e %), A m %
Pl E i 2% TIMx ] PWM Jit & .

H TIMX_CR2 #7451 TILS A A1, HeE = A Er ssf N4 ai s TIL .

e B TIMX_ARR NI E MG s L F0E I TIL MARIET) . SE O Mas S8 — Mokt

PR, ERK TR IS VAR A P T TR
B OEEEE 1 RGeS TRC): B TIMx_CCMR1 /st CC1S=01, fHRFE, &n LK E vk

Vg

WHEIEIE 2 8 PWM2 558, HEAZRILER: & TIMx_CCMR1 {74 H 1 OC2M=111 f1 CC2S=00.

e OC2REF 1F 4 TRGO LRyt : & TIMx_CR2 #F {74511 ) MMS=101.

TEm RAEH FAEE TIML 9, BT ITR SN L AUE A SN, €N S N4 PWM (S5, Hiligk/
EL A F M5 5 N TS AR K (TIMX_CR2 #1728 CCPC=1), [A]ifih % A\ H] COM FH4-(TIMx_CR2 #f7#é
CCUS=1). 7fE—& COM FHfj5, SN T PWM $%|{i,(CCXE. OCxM), XA LAEAL# OC2REF Ty
(1 o T AR LS

TH1 Q
TH2 ‘ ‘
Counter(CNT)
feer2 %4//&@44/4/
CCR1 C7A3 C7A8 C794 C7AS5 C7AB C796
TRGO=0C2REF b u u u u m
com ] ] ] ] ] ] -
oct — ITTTUUTU VT T
OCIN ‘ \—
oc2 HHHHMHHHHHMMHHHHHHHHH
OC2N ’7
oS I TR RRL LT
0C3N ‘ .
Write CCxE, CXNE / / / / / /
and OCxM for next step

17-44 T IR AR IRAR 1 1 (K 5L 451
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17.3.19. TIM MR i & F 25

TIMX JE B 38 BE 6 75 2 MU A — AN R0 . B, 14 U il A i
MER: FAER

fﬁiéA@E%A$#N,ﬁﬁ%ﬁﬁmﬁ“ﬁ%%%ﬁﬁwwww-ﬁw U1 TIMx_CR1 #4723
URS ALK, 187 — A UEV: AR5 I T 44 47 45 (TIMX_ARR,  TIMX_CCRX)#BH 58T 1.

FELLREIEF o, TIL S B S 80 B 3 s %

B OACEEE 1 DRI TIL M A BCE NI RS B T (FEA G, ST EAR TR A, LR R
IC1F=0000). filt & #AE o AE A R T o s, PRAA R EEE . CCLS fr Ak B A ik, &
TIMx_CCMR1 %1723 CC1S=01. & TIMx_CCER & {7#%+ CC1P=0 LA & Bt (R AT _E T

B & TIMx_SMCR Zi {7 SMS=100, ACEEM s NE AN B TIMX_SMCR 7 f7dsH TS=101, ik
P TILAE N NIR

B & TIMx_CR1 7 f#8H CEN=1, EaliT#ds.

TS TR AR IR BRI b i 8, SRE IEWSHE S TIL I —A BT, e, s sE 2R M 0 &
WA FIR, fil &R 65 & (TIMX_SR 24728 i TIF A1) B, 48 TIMx_DIER 257745t TIE(h Wi #8)
ALA TDE(DMA R AL E, 74—/ Wi R — 4> DMA K.

T RS 2 B EE R A A 2% TIMX_ARR=0x36 I (Ih1E. 1€ TI1 LA 5088 i 52 b 8 A7 2 8] i ZE
HUp T TIL g N ity ) 26 [R) 25 L %

CK_PSC |
uG §
countdock=ck_enc e | ||| L] LTI L L LU L L L L

Counter register 31 (32)(33 )34/ 35)(36) 00} 01,{02){03) 00} 01{ 02} 03
TIF ’—

Bl 17-45 SALBEAT 4R H K
MAER: TR
g I v PR N i EEL TR R T
TEWT R G rh, THER RAE TIL AR ) k4L
B CEEIE 1 LM TIL BT BB A N DB SR (AR R, AR ELER, B LLR KR ICLF=0000).
il e B AR ORAE F SR T A 88, P AR ZERCE . CCLS M TR A FIE, & TIMx_CCMR1
s CC1S=01. & TIMx_CCER ZFf7#tH CC1P=1 LA (AR IR ~F) .
B & TIMx_SMCR 7iff-#54 SMS=101, FLEER #1118 B TIMX_SMCR % f7#4s+ TS=101, i&
# TILAE AN .
B & TIMx_CR1 Ziff#s$ CEN=1, Falit3ds. EI#EAT, W CEN=0, NiHE#AmEEs, &
WA N F P i
W TIL AR, BT A MR I Bt 8, — B TIL AR M b8, S BT iR el (% 1 i T 4
TIMx_SR H11) TIF br & .
TIL EFHA AT B S Brds 12 1] ) A i BT~ T 46 N\ i 1) 2 [ 20 FL B
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TI1 ‘
CNT_EN ‘
Count clock = ck_cnt=ck_psc W
Counter regist&ix :X 33 34 EEEE
TIF
Write TIF = O/V/V

P 17-46 [ 1# 0T 4 i ik

By Nty 34 P S R T AR

FERHEBI T, T8 E TI2 BN B THRTT GG 1) bt %

B CEIEIE 280 TI2 B BT BCE M AR 5 (AT, AT EARTIERAT,  fREF 1IC2F=0000).
i R AR RN R T A8, AR ERCE . CC2S Az WA Tk M Nfi#kK, & TIMX_CCMR1 %
fE#H CC2S=01. & TIMx_CCER i f##sH CC2P=1 LAfiffi e # 14 (A HLSF) o

B & TIMx_SMCR #7854 SMS=110, & ehfas i k#i; B TIMXx_SMCR {74+ TS=110, i&
£ TI2 /R 5 N5

2 TI2 A BRIy, TSI A LE A AR B OKA) Rk, R RE TIF ARG, TI2 B AHEEs

JRBNTHECZ A HEERS BT T2 460 N\ S ) 2 R0 HL i

TI2 \
CNT_EN \
Count clock = ck_cnt=ck_psc W
Counter register 34 EEEE
TIF

17-47 T HERECT A4 1 L%

MR SRR 2 + il R

SR B 2 AT RS 5 — Al B (MBI B2 1 Al 25 B CRR A1) — 2 i . X, ETRAE S 4 H

RSN B AN, FER AR, 138l &k A X mT LR 5 — AN AE v R N . AU
TIMx_SMCR 217241 TS i £ ETR {E 4 TRGI.
EREEEFd, —BETIL BB BT, 8 ERIE ETR B8 — ETHE A Eits—k.

iR TIMX_SMCR 27 47 a e &AMl A N FL % -

— ETF=0000: &£

— ETPS=00: AH 5408

—ETP=0: #ill ETR i) b7, B ECE=1fiaesin #ikizt 2.
AN EIEIE 1, K T8 BT

— IC1F=0000: %13

— fl R BRAE A SR T A A, AR E
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— & TIMx_CCMRL1 #FF ¢4 4 CC1S=01, EL#Hm A HIH
— B TIMx_CCER #7487 CC1P=0 LA e W (R A _E T+
3. B TIMx_SMCR 7 f£#s 4 SMS=110, L& i &k, & TIMx_SMCR 7 ff#s+ TS=101, E#H TI1
TENHINIE -
LTI B A ETRAR, TIFRRERERE, (HEITAE ETR ) BT ETRE S 1 EFHREFIT
KA bR AL A PRERS , LT ETRP i N\ i ) = 7] 2 FL

Ti1 ’—‘

CEN/CNT_EN ‘

e I

Timer clock = CK_CNT=CK_PSC H ﬂ

Counter register 34 35 36
TIF \

17-48 SNBSS 3 2+ i A A8 T A7 il P

17.3.20. eI 8% [R5

TIM SE I 4845 A EAIE, T timer ()[R0 BB B DIRE. 24— A€ a4+ BRI, EF LU 5 —M4k
T I E I S 00T A BEAT B B3l A5 s B AR A

17.3.21. PR

L RN, HE4E DBG #idid DBG_TIMx_STOP (¥ &, TIMx iH¥2smr DLk S 1E % TAEE#
=1k T AR,

17.4. TIM1 HESRHER

17.4.1. TIM1 =& 4% 1 (TIM1_CR1)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res | Res | Res | Res | Res Res | Res | Res | Res Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CKDI1:0] ARPE CMSJ[1:0] DIR | OPM | URS | UDIS | CEN
- - - - - - RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31: 10 Reserved
B 404 AL 5

X 2 758 SUAE I B4 A (CKUINT)SREE, BB X I [a) 1 f 7
DR A A 5 By DB B A (ETR, Tix) BT H A SRAE IR -2 TR £ 23
00 Piilaail

00: tDTS =tCK_INT

0l: tDTS=2xtCK_INT

10: tDTS =4 x tCK_INT

11: R, RNEFHXARE

9:8 CKD[1:0] RW
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Bit

Name

R/W

Reset Value

Function

ARPE

RW

0

SRR R SN A
0: TIM1_ARR Z1788 A 2
1: TIM1_ARR 27 as 25 N2 ph s

6:5

CMS[1:0]

RW

00

e b gt T

00: AWTAFAE . THEEARYE 75 17 A7 (DIR) 1) 87 R it
.
01: ekt FFAEa 1. THEER s B thn) BRI R k4. i
i I E TE
(TIM1_CCMRXx 717 284 CCxS=00)%i ! Eb A ik br &
fr, RAETHEEE ) R O i .

10: xR 20 THEER A B EAN R RS THE
FEASE ) AN RV T D I E
(TIM1_CCMRx Z 178+ CCxS=00) /1% H bL i ks
B, REETHEES ) b B a1 .

11: e 3. THEER A B e A R TR, THEL
£ St A [ w0 S QO LV W7 18 e Efa B
(TIM1_CCMRXx 7517251 CCxS=00) 1%t Lt 42 o i b
AL, FEVHECE A A R RO S v

TE: (ETHEER T I (CEN=L), A feiF Madifnt 5o s 4
B rp gt Fe A

DIR

RW

J3 1]

0: s m L itk

1. R AR AR

T AT EER R E Dy St SR e i S, %A
MR

OPM

RW

LNQLY
0: fERAETH RN, &AL
1: fERA T - KEFFIF(ERR CEN A, TH8EF 1k,

URS

RW

BEHT I SR YA

WA A E R UEV FA4RITR

0: WRARVFFAFEHHWIE DMA R, N FidE—F 4
FEAE— AN B T ER

DMA %K

— TR R R

- WH UG

— MBS ) 2% 7 AR () B

1: WR RV T H Mok DMA R, W G iH4esi
HI P E— A

ek, DMA i 3k

uDIS

RW

AT

AR Z AL VAR IR UEV SR 2R

0: fa¥F UEV. BHI(UEV)SIF FIAE— S fF 4
- T R i

- WHE UG i

— WAL ) 5% A R BT

AT I 2 A7 SN E AT TR 3

1. ZRik UEV. AT, T afias
(ARR,PSC,CCRX) R HFFEANTHIME -

R BCE T UG AL A s il 8% At T — AR AL
U B8 A0 T 50 R B EE TR A6 A -

CEN

RW

FovF s

0: ZEibiHses

1. JFR s

T ERAFRE T CENfLjE, Ahmfer, [IHfingm g
AP BE A b AT BL i St i i 1 5 B CEN

fir,
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17.4.2.

Reset value:0x0000 0000

TIM1 #5357 8% 2 (TIM1_CR2)

Address offset:0x04

31

30

29 28

27 26

25

24

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

Re
S

Res

Res Res

Res Res

Res

Res

Res | Re Re Re Res Res Re Res
S S S S

15

14

13 12

11 10

7 6 5 4 3 2 1 0

Re
S

(O]

OIS3 | QOIS
N 3

OIs2 | OIS

olIs1

QOIS

TI1 MMSJ[2:0] CCD | CCU | Re | CCP

RW

RW RW

RW RW

RW

RW

RW RW RW - RW

R R R
w W W

Bit

Name

R/W

Reset Value

Function

31: 15

Reserved

0

TRE, IRZON 0

14

0154

RW

a2 HARAS 4(0C4 F ). 2 W, OIS fif.

13

OIS3N

RW

iy 25 RPIRZS 3(OC3N #iri). 20 OISIN 4

12

0OIS3

RW

i H A RDIRES 3(0C3 #irt). & OIS fiz.

11

OIS2N

RW

S RIRAS 2(0OC2N #irH). 2 L OISIN fiz.

10

0OIS2

RW

o|o|o|o

W RIRA 2(0C2 #ith). &0 OI1S1 fir

OIS1IN

RW

a2 HRAS 1(OCAN %o

0: ¥4 MOE=0F}, %EX /5 OCLN=0

1: ¥4 MOE=0 i}, Zt[X /5 OCIN=1

¥ B4WHE T LOCK(TIM1_BKR 27/£88)2% 5] 1. 283
G, SNAREHIES.

ols1

RW

2 WARES 1(OC1 #irth).

0: 4 MOE=0 i, s T OCIN, NIFEX /5 OC1=0
1: 4 MOE=0 i}, WISz T OCIN, MFERX 5 OCl=1
1 BARE T LOCK(TIM1_BKR /820 1. 28K 3
JG, ZRARERIEE

TI1S

RW

TI1 i

0: TIM1_CHL &S] TILHiA.

1: TIM1_CH1l. TIM1_CH2 fl TIM1_CH3 &% R85
R TILHIN.

6:4

MMS[2:0]

RW

000

TR IERE

XL Tk PR A R 3% 3 e I 33 K [R5 45 B
(TRGO). FIREHIH G

T

000: EAI - TIM1_EGR #7481 UG ALglk H T1E bk
W (TRGO). dn Ffi A N (AT H AR U d 1) 25)
PR AL, M TRGO b5 5 AN SEBR 0 82 A7
SH—NER,

001: RV - THEERMREE S CNT_EN #H T1E v fd & 4
H(TRGO), HiFHE

TE R — W8] 3 sh 2 AN 8 I 2% sz i A e I 28 1 — AN
AT RE(E 2B CEN 2 HI47 A 428 N Bl &
NE S HEBES=E . A Be RS T2
TN, TRGO b&f —AMEiR, FRIEESET £/
A (I TIM1_SMCR #f74% 1 MSM A7 FIHfiR) .

010: BT - HEHFHHE MR (TRGO). #iltn, —
A2 58 B 3 (B R DA FAE — AN e B 28 1R T 20 S 2
011: LbEhkyh - — B RE IR — K L R hint,
ME L E CCLF frE R (E T B4 ), ik ik h
— M IERK(TRGO).

100: th# - OCLREF {55 #H T Ml & fa
(TRGO).

101: tb# - OC2REF {554 F1E Jufh & iy
(TRGO).

110: (% - OC3REF {554 T1E Ak fi
(TRGO).
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Bit

Name

R/W

Reset Value

Function

111: L# - OCAREF {554 H T i 4 far
(TRGO).

CCDS

FSRILLE ) DMA %5
0: MKR4 CCx FifFm}, iEH CCx 1 DMA IEK.
1: MR EMR, %H CCx ) DMAER.

CCUsS

IR L 1) B e

0: W SFHi3R/ b i i A & TS I (CCPC=1), R fgimid
WHE COM L EHTEAT,

1. QSRR LR fI AL 2 T #k (1 (CCPC=1), 7] LLdid
BE COM 18k TRGI E

—A ETHEE B e AT,

VE: ZAL RO A BN s AR .

Res

TREE, JRZATEN 0,

CCPC

IR L T kA7 i or

0: CcxE, CcxNE il OCxM HrAS A T & i1)

1: CcxE, CcxNE Fl OCxM fii & Fidkakm); & &izhr
Ja, BARAIERE T COM

AL SE RS HT

v A Foe B B AN s E AR

17.4.

Reset value:0x0000 0000

3.

TIM1 M3 #7785 (TIM1_SMCR)

Address offset:0x08

31

30

29 28

27

26 25

24 23 22 21 20 19 18 17 16

Res

Res

Res | Res

Res

Res | Res

Res Res Res | Res | Res Res Res | Res | Res

15

14

13 12

11

10 9

8 7 6 5 4 3 2 1 0

ETP

ECE

ETPS[1:0]

ETF[3:0]

MSM TS[2:0] occs SMS[2:0]

RW

RW

RW

RW

RW RW RW RW

Bit

Name

R/W

Reset Value

Function

31: 16

Reserved

15

ETP

RW

HMBALARALIE . ZALERER A ETR BU# ETR (158 A ik
§Z (B

0: ETR AT, & F s ETHEA 2

1: ETR Jlal, fIRAEF G T REITA R

14

ECE

RW

HNERIS AR A o 3K L fd AE A BRI R R 2
0: AMHET B 2 A ERE
1: AMERRTEPRES 2 iR, T EEs TIELE ETRF (55 106 808

13: 12

ETPS[1:0]

RW

00

ARl R T s . AN R (E S ETRP iR 0415 £ TIM1ICLK
RP) Ud. — AT as T LR, CLFRK ETRP FIS0%.
2450 N AT S I e R A R

00: T4 4i#s 5 i

01: ETRP MM 2 4340

10: ETRP SR 4 5345

11: ETRP #i#% 1) 8 4340

11: 8

ETF[3:0]

RW

0000

ARl PR o XL SURAE ETRP 5 5 BB TN FH 7R
ETRP MISrr i K F . XA ECr g — A S 4,
TENOT A B, N AMES Sk 75 2 5 10l v A 3%
0000: ¥AHUEN#S, 7F DTS TR

0001: fSAMPLING=fCK_INT, N=2

0010: fSAMPLING=fCK_INT, N=4

0011: fSAMPLING=fCK_INT, N=8

0100: fSAMPLING=fCK_INT/2, N=6

0101: fSAMPLING=fCK_INT/2, N=8

0110: fSAMPLING=fCK_INT/4, N=6

0111: fSAMPLING=fCK_INT/4, N=8
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Bit

Name

R/W

Reset Value

Function

1000: fSAMPLING=fCK_INT/8, N=6
1001: fSAMPLING=fCK_INT/8, N=8
1010: fSAMPLING=fCK_INT/16,
1011: fSAMPLING=fCK_INT/16,
1100: fSAMPLING=fCK_INT/16,
1101: fSAMPLING=fCK_INT/32,
1110: fSAMPLING=fCK_INT/32,
1111: fSAMPLING=fCK_INT/32,
WAEDY ETF[3:0] = 1 8i% 2 5% 3 1tf, DTS iR+
CK_INT f8#

TITTan
0 O U1 0 O O

MSM

RW

IR

0: kfEM

1: fil AN (TRG) BRI FEMHAER T, DASSVRE T E RS #4508
1 TRGO)5E 24 Hil 2 I a1 SE I 8 (8] 1 [ 2 CGliad
TRGO) o XX ERATUANE I A 725 2 — > B — [ S RIS
AEE AR

TS[2:0]

RW

000

fi R, X 3 ALIEFEA TR THEES Al RN -
000: Reserved(ITRO)

001: Reserved(ITR1)

010: TIM3(ITR2)

011: TIM17(ITR3)

100: TI1 (IR 25 (TILF_ED)

101: JEVJEE N 285 L(TILFPL)

110: JEUJE M E R 285N 2(TI2FP2)

111: ATl HIAN(ETRF)

VE: NG TEAS SR AR PR A AR VAR, DA TR AR X
LE 47 BB AT

OCCs

RW

OCREF B RIEFN . 147 T 1% 4 OCREF M FRIH -
0: OCREF_CLR_INT #%#:%|] OCREF_CLR #ii A\
1: OCREF_CLR_INT ##3%| ETRF

SMS[2:0]

RW

000

MBEERE . MIEBR T HMEME S, fAilR(E S (TRG)NAEBAIRS
3 F P A A N B T AR 2 (L3 N 38 1) 25 A7 2% AN 3 1) 25 A7 2% (R
H)

000: MR

WIH CEN=1, T2 40a% B3 i Py 3R 4h R sh o

001: Fmhdast 1

FRYE TILFP2 fHESF, THBASTE TI2FPL Ml Ml L/ R 4.
010: Zmidakst 2

PG TI2FPL BT, 5088 AE TILFP2 Rl ds i B/ 4L
011: Ymidat= 3

i 1 AR 2 LR A

100: AR

iR SN (TRG) I _EFHR EHAIGA T 38s, HH 54—
N A RIES.

101: []Hafa

I RN (TRGI)AER, SRR, — Bl AL
T, M s (EAREA) . B R SRS LR 21
.

110: fyli Ak

THE AR TRGI I TS B SI(EAE L), RAE SN
BB SEE

111: AR 1

B A R N (TRG B _ETHE IR 408s .

VE: s TILF_EN #EiE ok B\ (TS=100)i, AZAFH 7%
. XERH, TILF_ED 7E8IK TILF 2R 40yt — Rk,
SR 2R 2 2 A 2 i 5 oy N\ P B

TIM1 Py A% 42

Slave TIM

ITRO(TS=000)

ITRL(TS=001) ITR2(TS=010) ITR3(TS=011)

TIM1

reserved

reserved TIM3 TIM17 OC1
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17.4.4.

Reset value:0x0000 0000

TIM1 DMA/H Wi g8 % 77 8% (TIM1_DIER)

Address offset:0x0C

31

30

29

28

27

26

25

23 | 22 21 20 19 18 17

16

Re
S

Re
S

Res

Res

Res

Res

Res

Re | Re Res Res Res Res Re

Re

15

14

13

12

11

10

Re
s

TD
E

COM
DE

CC4
DE

CC3
DE

CC2
DE

CC1
DE

BI | TI | COM | CC4l | CC3I | CC2I | CClIE
E E IE E E E

R
W

RW

RW

RW

RW

RW

RW

RW RW RW RW RW

sxom—c

Bit

Name

R/IW

Reset Value

Function

31: 15

Reserved

14

TDE

RW

TDE: f¥Ffiix DMA iR
0: 21’k DMA &K
1: ik DMA iR

13

COMDE

RW

COMDE: fu¥F COM [fj DMA i# R
0: Z%1- COM ] DMA i3k
1: ¥ COM KJ DMA iR

12

CC4DE

RW

CCADE: A3/ 4 1) DMA #5R
0: ZEI-H3R/LLER 4 1) DMA &R
1: RVEHSRILLE: 4 1 DMA iF3K

11

CC3DE

RW

CC3DE: fir3/HLE: 3 1) DMA iR
0: ZEIRAIR/LLER 3 (1) DMA &R
1: RVFHZR/LLE: 3 11 DMA %K

10

CC2DE

RW

CC2DE: fUFHHS/HLE: 2 1) DMA iR
0: ZEIEHIR/LLER 2 1) DMA &R
1: SRVFHSR/LLE: 2 ) DMA i3k

CCI1DE

RW

CCI1DE: fUFHHS/HLE: 1 1) DMA 3R
0: ZEIRH3R/LLER 1 1) DMA &R
1: FOVFIFRIELER 1 1) DMA 5K

UDE

RW

UDE: ¥ #i ) DMA ¥R
0: 25 -5 A DMA &R
1: RYFEHK DMA 13K

BIE

RW

BIE: fuirAl 4
0: Z& LR ZE b i
1: SR 4 b

TIE

RW

TIE: FUFfid i o b
0: Z& L fph k& rp T
1: FOUFflR b

COMIE

RW

COMIE: fui¥F COM ik
0: %21 COM ik
1: fiF COM il

CC4IE

RW

CC4IE: FVFHIRILLEL 4 Flbr
0: ZEIEFHIR/ELE: 4 ik
1: FOVFERIELES 4 iy

CC3IE

RW

CC3IE: FVFHiIR/tLE: 3 H1lkr
0: ZEIEFHIR/ELE: 3 ik
1: FOVFERIELER 3 iy

CC2IE

RW

CC2IE: FVFHiIR/LLEL 2 Flkr
0: ZEIEFHIR/ELE: 2 ik
1: FOVFERIELER 2 iy

CC1IE

RW

CC1IE: FVFiIIR/LEL 1 ik
0: ZEIEFHIR/ELE: 1 ik
1: FOVFERIELE 1 iy

UIE

RW

UIE: Jo ¥ 58 35 Wt
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Bit Name R/W Reset Value Function
0: 2% 116 Hrvh Wy
1: FUVFSEHTH b

17.4.5. TIM1 REHFFEH(TIML_SR)

Address offset:0x010

Reset value:0x0000 0000

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

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

Re | Re | Re | CC4 CC3 CcC2 CCl | Re | BIF TIF | COM | CC4l | CC3I | CC2I | CC1IF | UIF

S S S OF OF OF OF 5 IF F F F

- - - Rc w | Rc_w | Rc.w | Rc_w/| - Rc_ | Rc_ Rc_ Rc_ | Rc_ | Rc_ | Rc_w | Rc_
0 0 0 0 w0 w0 w0 w0 w0 w0 0 w0

Bit Name R/W 5;3”6; Function

31: 13 Reserved - 0 R, —HNO

R/ 4 Tl SRAR T

12 CC40F Rc_w0 0 % I, CC1OF fikik
R/ 3 AR
11 CC30F Rc_w0 0 %1l CCLOF fik
R 2 bR
10 CC20F Rc_w0 0 % . CC1OF ik
WiER/tL e 1 AR
A 4 AH B PR B E B B O NSRS, AR IE T R
= N
9 CC1OF R w0 o 1. 5 0 iERRIZNL .

0: i H3kr=1E;

1: CCI1OF # 1K}, TH#rME CEiHskEl
TIM1_CCR1 & 17%%.

8 Res Rc_wo0 0 fRBE, MR 0.

FZEH bR

—HRAERMNG R, BEAETZAE L. WRAMERAT
7 BIF Rc_wo0 0 3, WRZAL AT R AE 0.

0: ERIZEFMT=E;

1: AZERN A B 20 T .

finh % 3% H BT AR A

R CYMBEIIE AT BR T s A 1
TR, E TRGI A\ K 27

6 TIF Rc_wO0 0 BBy, BREIIERE R T —IaH) e R %A E
1. EHEME 0.

0: ol R &% FAFr=tE;

1: il 38 A WS R o

COM H WrFric

—H774 COM ZEff: (24 CcxE. CcoxNE. OCxM Ly
5 COMIF Rc_wo0 0 B ZAHEGE 1. E R 0.

0: & COM HfFr=As,

1: COM HIbr&sfsm v

IR/ 4 TR

3% CCLIF #iik

R/ 3 Rl

%% CCLIF ik

R/ 2 i bRid

%% CCLIF fifiik

IR/ 1 TR

U@ IE CCL It & vfn A

4 CC4IF Rc_w0 0

3 CC3IF Rc_w0 0

2 CC2IF Rc_wO 0

1 CC1IF Rc_w0 0
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Reset

Bit Name R/W value Function
MRS LB VTR 1A AR B 1, BAEHOXFR
B NERSNZ% TIML_CR1 %17
K CMS ). & HEAEE 0.
0: JLVLELRAE;
1: TIM1_CNT fi{f5 TIM1_CCR1 KIMEICHL .
WRIEE CCL Fe & NN
ARG AENIZA AR E 1, B BT 0 Sl 5L
TIM1_CCR1i% 0.
1. SN A I B3R E 8 TIML_CCRA(TE IC1
AR ) 5 B AR A ) AR o
H: M CENHTH, EMBapiEN.
T P bR I
2P ORI AL B 1. T RS 0.
0: TFEBFM™4,
1: ST EAFINL . 2 A A A A SR I 1 A
1
- ¥ TIM1_CR1 {7 %% UDIS=0, 4 REP_CNT=0 if*

0 UIF Rc_wO 0 AR (E R N A L e R )
- # TIM1_CR1 % f7##%1 UDIS=0. URS=0, 4
TIM1_EGR #7431 UG=1 i 7=AE 5 B
PECRAERT CNT EHHILA1L);
- % TIM1_CR1 %77 % UDIS=0. URS=0, 34 CNT #
ik A S TGRS A T
o (ZF WA FES Z 745 (TIML_SMCR))
17.4.6. TIM1 B4~ F 78 (TIM1_EGR)

Address offset:0x14
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | BG TG | COMG | CC4G | CC3G | CC2G | CC1G | UG
- - - - - W W W W W W W W
Bit Name R/W Reset Value Function
31: 8 Reserved - 0 fREE, —HNO
P AR R A
AR 1L, T RIZEESE, e E S
0.
7 BG w 0 0: Eanfk:
1: PPAE—AFEFEME. LA MOE=0. BIF=1, #HHREX
M TR DMA, U= AR AR B ) T R] DMA
7 A il A
AR L AT MR A, B E i
0.
6 TG w 0 0: FAE;
1: TIM1_SR Z1E8sM TIF=1, #5780 o ki
DMA, U7 A= 4H BiF) 1 A0 DMA.
TR, PR A TR
AR 1, B E 3 0.
5 COMG w 0 0: JoahfE;
1: 4 CCPC=1, fU¥HH CcxE. CcxNE. OCxXM fi.
VE: AL R TN H FEE R R
4 CC4G W 0 FRAE IR LR 4 i
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Bit Name R/W Reset Value Function
%% CC1G ik
PEAE IR 3 AT

8 cC36 w 0 %% CC1G #ik
PEAE IR 2 AT

2 cc26 w 0 %% CC1G ik
PR 1 A
AL HAEE 1, AT AR, BmTEEE
i 0.
0: LahfE;
1: 7EiEIE CCL Ei=A—AMFR/ i it
FiEIE CCL Bl B oMM -

! CCl1G w 0 VLB CCLIF=L, #57F i thRif Al DMA, 72 AR i
FF KT A DMA.
FFiBIE CCL B B NI«
HETHH A E R SR E TIM1_CCR1 %1/74%, &HE
CCLIF=1, #JFJaXf )R WAl DMA, T 7 A AH B ) A
A DMA. # CCLIF 244 1, N#E CCLOF=1.
PSR A R E 1, A 0.
0: JTaEIfE;
1. BV, e — N M. R T

0 UG w 0 ARSI TH AR B O((H A2 TR A7
RKEAE) . HEH OB R B DIR=0(1A it 20l
HAE 0, # DIR=1(M Fo#) Mt ##s 34k TIML_ARR
HIME

17.4.7. TIM1 #3R/ LB R &F 748 1(TIM1_CCMR1)

Address offset:0x18
Reset value:0x0000 0000

Output compare mode:

31 30 [ 29 | 28 27 26 25 | 24 23 22 [ 21| 20 19 18 17 16
Res Re Re Re Res Res Re Re Res Re Re Re Res Res Res Re
S S S S S S S S S
15 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
oc2C OC2M[2:0] OC2P | CO2F | cc2s[1:0 | OCci1C OC1M[2:0] OC1P | OC1F | CC1S[1:0]
E E E E E E
RW R R | R RW RW R R RW R R R RW RW R | Rw
W | W | W W | W W | W | W W
Bit Name R/W Reset Value Function
31: 16 Reserved - 8, —EHNO
15 OC2CE RW 0 HrH LR 235 0 fF6E
14:12 OC2M[2:0] RW 000 W L 2 Bk
11 OC2PE RW 0 LA 2 TR Akl e
10 OC2FE RW 0 bR 2 PR RE
iRt 2 14 .
A SGRIE M T H GRS M NIk B
00: CC2 HiBE#HLE N
01: CC2IEEMILENMAN, IC2 BTE TI2 I
10: CC2 HiE#;EL E NN, 1C2 BLUETE TI1 b
9:8 ce2s[Lo] RW 00 11: CC2IMEMME M, 1C2 BHE TRC b, SR
A AETE P A 8 N Aol 3k v
(H TIM1_SMCR #7881 TS fiik )
VE: CC2S YA HiE < M (TIM1_CCER % 1£8%1)
CC2E=0)4Zn 51,
B ERE 135 0 B
7 OCI1CE RW 0 0: OCI1REF A% ETRF %A ;
1. — AR ETRF A&, 155 OC1IREF=0,
6:4 OC1M[2:0] RW 00 fan R 1B
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Bit Name R/W Reset Value Function
ZhLE X T Wit 3% (55 OCLIREF MEI{E, 1ff OCIREF
HE T OCl. OCIN fiff. OCIREF 2= FHR,
OC1. OCIN fJf5 & Pk T CC1P. CCINP fi.
000: ¥Rk, it L% 78% TIM1_CCR1 SiT-4#%
TIM1_CNT &1 Lh %t OCLREF A igfE
s
001: VCAC I W HEEBIELNEG HETF. i %
TIMX_CNT ) 18 5 i 35 / bt 8 % 77 #% 1(TIMx_CCR1)
HHFEE, 34 OCIREF N .
010: ULEC K % BB EL1 AL HE F. Hit H &
TIMX_CNT B 18 5 4 38/ L & o7 47 #%
1(TIMx_CCRIL)AH[FINF, 5&ii OCIREF AfK.
011: #%:. 4 TIM1_CCRI1=TIM1_CNT i, Hi%:
OC1REF HJH. .
100: FINLERET . #mf OCIREF Afk.
101: S&HINE R T. #EH OCLREF N,
110: PWM #i 1— 7 [ Bil s, —B
TIM1_CNT<TIM1_CCR1 W i@i& 1 NERHF, H Nk
MHEE; RPN, —H
TIM1_CNT>TIM1_CCR1 i il i 1 & F % 2 °F
(OC1REF=0), 5N AA 3% F(OCIREF=1),
111: PWM i 2— 7Em L, —A
TIM1_CNT<TIM1_CCR1 HfiE 1 NIEH L, ENAA
BT, fEIA R, —H TIM1_CNT>TIM1_CCR1 i
JEIE 1 ONARCEE, BT .
VE 1: —H LOCK g5l 3(TIMx_BDTR ZF 474 11
LOCK fir)F H CC1S=00(iZ it it & pdan ) M iZ A A 7 4
1B
VE2: £ PWMETR 18 PWM AR 2 T, HAE Y HELE R
AR T B AE S H B 2 A MR g A R 3 B PWM X
I, OCIREF H 74 %%,
bR 1 TR A
0: ZE1k TIM1_CCR1 F1r#8 M FEEEThEE, WHER S
TIM1_CCR1 #f£3%, H#ELD L&EM.
1: )3 TIM1_CCR1 Z7#s Tk vige, 55 #AEN
TG H T AE A B, TIML_CCRI [ F51%: S f 1E 56 9 4

3 OC1PE RW 0 BRI ERN LRI AR .
1. —H LOCK Z5 %A 3(TIMx_BDTR 734745 1 #
LOCK £7)Jf H. CC1S=00(iZ i i e & sy ) W Z AL A BE 4
B
¥ 2 AFERRKAR T, AT DAYE RO A Tl 4k ZF A7 2R 1B 1
T PWM B, N SEAHIE .
ey R b 1 HedifE g
AL TP CC 4 Xt fid 25 N S (410 7 o
0: MRIEITHAS CCRL MM, CCLIEW#AE, RMFEflk
WRITIFN. MR ANT — AN IR, #iE CCl
i HE )R /INSE RS Sy 5 AN Bl R

2 OCI1FE RW 0 1: HABOR S A RO RE SR R A T — IR L
fid. KUk, OC ik & ML B~ i
SR RTEK . KAl 2% 006 005 F1 CCL % H 8] Y 2E
I W 4 4 N 3 ANt R 30
OCFE f H 751818 9l ic B i PWML 8 PWM2 453X 2 1
i B
SCEIN A
X 2 Sz SUBIEMJT T GRNAHD , KB BIES:
00: CC1 iEEHNE K

10 CC1S[L0] RW 00 01: CCLIBIE#ECLE NHIA, ICLMURTE TIL L;

10: CCLiHiE#;EL E NI, 1CL BUSTE TI2 1
11: CC1 ML B NI, 1C1 W7 TRC F. et
A AR AE P fid 25 i N A 38 P st

(H TIM1_SMCR #7281 TS ik )
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Bit

Name

R/W

Reset Value

Function

VE: CCLS {X{E@E X AR (TIM1_CCER #7251
CCLE=0)A4 20 51,

Input Capture mode:

31

30

29 28

27 26

25 24

23 22 21 20 19 18 17 16

Res

Res

Res Res

Res Res

Res

Res

Res | Res | Res | Res Res Res Res | Res

15

14

13 12

11 10

9 8

7 6 5 4 3 2 1 0

IC2F[3:0]

IC2PSC[1:0]

CC2S[1:0]

IC1F[3:0] ICIPSC[1:0] | CC1S[1:0]

RW [ RW [ RW | RW

RW | RW

RW [ RW

RW[RW |[RW]RW | RW | RW | RW | RW

Bit

Name

R/IW

Reset Value

Function

31:16

Reserved

R, —HHNO

15:12

IF2F

RW

0000

HHZK 2 JEBAR

11:10

IC2PSC[1:0]

RW

00

B NH 3R 2 T i ds

9:8

CC2S[1:0]

RW

IR 2 1% 4%
X 2 s SUBIE TR CRNGED , RNk
00: CC2 EiEfHNLE Jofi
0l: CC2IiBIEH:ALE AN, 1C2 BURTE TI2 Lk
10: CC2MIEMECE NN, 1C2 WLUFTE TIL L
11: CC2 BB NIE SN, 1C2 Wy 7E TRC L. phdst
A T AR AE P 3P ik 2% i N A 32 F e

(1 TIM1_SMCR ZF72%H) TS hrig$) .
VE: CC2S X {ridiE < AR (TIM1_CCER #1745
CC2E=0)4&n 5.

74

IC1F[3:0]

RW

0000

HINTHIR 1 D 2s

KJULE LT TIL N PR J Bz I 2 K . B
PO B — A A AR AR

BILKE] N A FAR G277 A — AN B AR

0000: JCyEy#%, UL fDTS KFf 1000: RAEAIZH fSAM-
PLING=fDTS/8, N=6

0001: FFEHIZ fFSAMPLING=fCK_INT, N=2 1001:
Pii# fSAMPLING=fDTS/8, N=8

0010: FEESZE fSAMPLING=fCK_INT, N=4 1010: 3kt
Pi# fSAMPLING=fDTS/16, N=5

0011: RFEHIZ FSAMPLING=fCK_INT, N=8 1011:
HZ fSAMPLING=fDTS/16, N=6
0100: FFEHiZ fSAMPLING=fDTS/2,
Pi# fSAMPLING=fDTS/16, N=8
0101: RELHiZE fSAMPLING=fDTS/2,
#i# fSSAMPLING=fDTS/32, N=5
0110: RELHiZE fSAMPLING=fDTS/4,
HZ fSAMPLING=fDTS/32, N=6
0111: REEHIZ fSAMPLING=fDTS/4,
HZ fSAMPLING=fDTS/32, N=8

Kb

PR
N=6 1100: FFf
N=8 1101: FkE
N=6 1110: k¢

N=8 1111: At

3:2

IC1PSC[1:0]

RwW

00

PN B N B

X 24X T CCLimA (ICL) MITiaMAY. —H
CCL1E=0(TIM1_CCER #Ffr#% ), W/ snas & Ar.
00: JETZMIZS, 34N A B 4 — AN Hy H i
RK— AR

01: 4 2 N fFfilR —IRH3k;

10: B 4 DNEFflR— AR

11: & 8 MR — kAR,

1.0

CC1S[1:0]

RW

00

CC1S[1:0]: #h#k/LLE 1 1%+,

X 2 e SCEIE 7R CRINARHD BN £
00: CC1 iBiB#yNLE Ji

01: CCLlIBIBE#ELE NN, ICLBLFTLE TIL I

10: CC1IEIEMELE NI, IC1BLLE TI2 I

11: CC1imiEMEE NN, IC1 A TRC . IR
AT AR TE P 30 ik R 25 i A\ A 328 Hp B
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Bit Name R/W Reset Value Function
(HH TIM1_SMCR Zi /7281 TS hLig#) .
VE: CCLS {XAE#iE < A (TIM1_CCER 21745
CCLE=0)A & r 5.
17.4.8. TIML #3R/ BERFF2E 2(TIM1_CCMR2)

Address offset:0x1C
Reset value:0x0000 0000

Output compare mode:

31 30 | 29 | 28 27 26 25 | 24 23 22 [ 21 | 20 19 18 17 16
Res Re Re Re Res Res Re Re Res Re Re Re Res Res Res Re
S S S S S S S S S
15 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
0C4C OC4M[2:0] OC4P | CO4F | . 4S[1:0 0C3C OC3M[2:0] OC3P | OC3F
E E E ] : E E E CC3S[1:0]
IC4F[3:0] IC4PSCI[1:0] IC3F[3:0] IC3PSCI[1:0]
RW | R| R|R| RW | RW |[R|R| RW |[R|R|R| RW | RW [ R ]| RwW
W | W | W W | W W | W | W W
Bit Name R/W Reset Value Function
31: 16 Reserved - R, —HNO
15 OCA4CE RW 0 i EbER 4 3 O fdfie
14:12 OC4M[2:0] RW 000 fan o b 4 B
11 OC4PE RW 0 B LA 4 TR gkl
10 OCA4FE RW 0 LR 4 R ff AR
IR 4 134 .
AL SCRIE 7R CRINGRED BN -
00: CC4 BEHNCE A% H
01: CC4HiEHELE NN, IC4MITE TI4 L
10: CC4 HIEHELE NN, 1C4 BAE TI3 I
9:8 CC4S[1:0] RW 00 11: CCABIEHME AN, 1C4BEHE TRC L. Bl
AL TAELE P9 B Al S AN E I (el TIML_SMCR %7 4%
BRI TS kR .
7¥: CC4S {AEMIE KR (TIM1_CCER ZFA7481)
CCAE=0)4 2T 51,
7 OC3CE RW 0 B L 3 37 0 ffife
6:4 OC3M[2:0] RW 00 i H bR 3 AR
3 OC3PE RW 0 b LR 3 Tk g
2 OC3FE RW 0 HrH L 3 P g
iRt 3 1.
X 2 s SUBIE M7 GRNAHD KRB ARG R:
00: CC3EEHNE A%
01: CCIIEEMILE WA, IC3 BT TI3 L;
10: CC3HIEMECE NN, 1C3 BLUTE TI4 I
1:0 CC3S[L:0] RW 00 11: CC3 il ¥m B AN, 1C3 WUNTE TRC b, B
A TAETE PO i i N\ Al 3
(H TIM1_SMCR 745K TS Ak ) .
VE: CC3S {NAEiEiE %M (TIM1_CCER #7851
CC3E=0)4 & 5.
Input Capture mode:
Bit Name R/W Reset Value Function
31: 16 Reserved - 8, —EHNO
15:12 ICAF RW 0000 NIRER 4 B 5%
11:10 IC4PSC RW 00 HINMHER 4 T 4ies
IR/ 4 k%
X 2 e SUBIE M7 GRNEHD , KRB BIRES:
9:8 CCas RW 00 00: CCA4 BB E Hhfi i
01: CC4HIEHILE NN, IC4MURTE TI4 I;
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Bit Name R/W Reset Value Function

10: CC4MiEHICE NN, 1C4BETE TI3 I

11: CC4 M AL B NI, 1C4 WA TRC E. R
AN TAELE iRl 2R AL IS CH TIM1_SMCR 7577
B TS MER .

E: CC4S AEEIE > FHf (TIM1_CCER 2747251
CCAE=0)A4 A 5 1.

7:4 IC3F RW 0000 HINFIE 3 IR AY
3:2 IC3PSC RW 00 Wy ONMHER 3 T4
HRRILE: 3 IEF.

X 2 B E SGEIERITT I RN, KRN BIE$E:
00: CC3iEiEHNE A H
01: CC3HiB#EE NN, IC3 MURTE TI3 L;
10: CC3HiE#ELE NN, IC3 BLETE TI4 L
11: CC3 ML B oM, IC1 WA TRC k. it
A TAETE P9 B A 28 N\ 38 HH B

(H TIM1_SMCR 2 {7281 TS ML) .
7E: CC3S {U{E#IE <N (TIM1_CCER 27451
CC3E=0)A4 & 5 ).

17.4.9. TIM1 3R/ LB AF BE T #7388 (TIM1_CCER)

Address offset:0x20
Reset value:0x0000 0000

1.0 0OC3s RW 00

31 | 30 | 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Res | Res Res Res Res | Res Res Res Res | Res Res Res Res | Res
S S
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re|CC4|CC4| CcC3 | CC3 |CC3|CC3| CC2 | CC2 |[Ccca2|cc2| cCc1 | cCc1 | CCl | cCcl
s | s P E NP NE P E NP NE P E NP NE P E
- - | RW | RW | RW RW | RW | RW | RW RW | RW | RW | RW RW | RW | RW
Bit Name R/W Reset Value Function
31: 14 Reserved 4 0 fRE, —EHNO
13 CC4P RW 0 NEER 4 H k. 2% CCLP Rk
12 CC4E RW 0 WNAHEE 4 iR, 2% CCLE Mk,
11 CC3NP RW 0 WNM#ZE 3 H AN ARYE . 2% CCLINP HIHiiR.
10 CC3NE RW 0 AR 3 BAMa iR, &% CCLINE HIHiiR.
9 CC3P RW 0 IR 3 k. 2% CCLP Wik,
8 CC3E RW 0 WNAHEE 3 fi iR, 2% CCLE Mk,
7 CC2NP RW 0 HNM#ZE 2 B AN ARYE . 225 CCINP HIHiiA .
6 CC2NE RW 0 HINMIE 2 HANfTH e, 2% CCLNE Wik,
5 CCc2pP RW 0 IR 2 H k. 9% CCAP Bk
4 CC2E RW 0 NIHIR 2 e . 2% CCLE WIfiid.
B ONER 1 E AN AR
0: OCIN & FH %
1: OCIN KH FH R
3 CCInNP RW 0 7E: —H LOCK Z5(TIM1_BDTR #7783 1) LCCK fir) %
N 38k 2 H CCLS=00(iH &R & i ) WHZALAS R 1%
Mo
FNMHFR 1 TN R
0: KP— OCIN ZE ik, Ktk OCLIN [%i i T4t
5 CCINE RW 0 T MOE, OSSI, OSSR, OIS1, OISIN, CCIE PrEIE .
1: FFJA— OCIN 15 5% H BSR4 H 51 B, oA H HP
WHi T MOE, OSSI, OSSR, 0IS1, OISIN, CCIE fi
RIERS
IR 1 AR M
CC1 BB i B N -
L ccip RW 0 0: OC1 &= H FHER
1: OC1KH FHR
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Bit Name R/W Reset Value Function
CCL IBI&H B NN
EAEREE ICL 2 1ICL I RARE S Nl R B 35
T
0: AAH: WIRAKLEL ICL I EFHE: BB iR 2%
i, IC1 AN A
1: RM: FIRRAL ICLI R MRESNT A S
i, 1IC1 JeA.
7E: —H LOCK Z(TIM1_BDTR #1783 H ) LCCK fir) %
382, NZMIARERIE
NAHER 1 AR
CCL imiEH: & N
0: XM— OCLZEik-Fi, [Hit OCL ffar i B PR i T
MOE. OSSIl. OSSR. OIS1. OISIN. CCINE fzfffd.
1: JFj5— OCL 5S4 B St 51, Hf P
0 CC1E RW 0 &EE? MOE. OSSI. OSSR. OIS1. OISIN. CCINE £z
CCL BB B NN
AL T ITH RS FE R T BB SR TIM1_CCR1 %47
o
0: HgREEIL
1. fisRfliRe
Table BB H Wi ThRE A H 4 OCx A1 OCxN JHIE Fi %y Hi 12 il
Control bits Output state
MOE OSSI OSSR CcxE CcxNE OCx output state OCXxN output state
0 0 0 2R 1 (5 e B R TT), OCx=0, 2R b (5 e B AR ),
OCx_EN=0 OCxN=0, OCxN_EN=0
s _ OCXREF + Polarity
0 0 1 ?cﬂi %ﬁﬁ?imﬁ Bl 0Cx=0, OCXN=OCXREF 53 CCxXNP,
- OCxN_EN=1
0 1 0 OCXREF + Polarity AR L (55 e B ER BT T
OCx=0OCREF #&{ CCxP, OCx_EN=1 OCxN=0, OCxN_EN=0
. . OCREF [f1H*M (not OC-
0 1 1 885EEFNJ:1P grarity + dead-time REF) + Polarity + dead-time
. OCxN_EN=1
1 X 1 0 0 AR B (5 E R SR IETIT), OCx=CCxP, 2% k(5 & n sl T),
OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
ok B _ OCXREF+Polarit
1 0 1 ?Cﬁx %ﬁfﬂﬂﬁu‘ﬁ i) OCK=CORP. G~ OCXREF Yor COXNP,
— OCxN_EN=1
WA L G T S
1 1 0 OCXREF+Polarity ?éliijﬁz) éig;ilﬂjféﬁ)?&jj%%&
OCx=0OCxREF xor CCxP, OCx_EN=1 ! !
OCxN_EN=1
. . OCREF [fH*M (not OC-
1 1 1 8SS_EEF'\Tflolarlty + dead-time REF) + polarity + dead-time
OCN_EN=1
0 0 0 iy 2R 1 (55 e i 2T T), OCx=CCxP, iy H 22 1B (5 5 I AR ),
OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
0 0 1 AR (S I AR TT)
0 1 0 HB ¥ OCx=CCxP, OCx_EN=0, OCXN=CCXNP, OCXN_EN=0
0 1 1 WREEETE: @i —ANFEXEEG, B OISx 5 OISXN FHFANHS X i
0 X OCx Fll OCxN [ %, OCx=0ISx #l OCxN=0ISxN.
1 0 0 ARk (5ErERE) frth ARk (S5ERREIT
OCx=CCxP, OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
1 0 1 RIRAS Gt A se BN R RS
1 1 0 35 OCx=CCxP, OCx_EN=1, OCXxN=CCxNP, OCxN_EN=1
1 1 1 LN A SEXIE S, % OISx 5 OISxXN FEAHXT L OCx
F OCxN F)H %, OCx=0I1Sx #Il OCxN=0ISxN
17.4.10. TIM1 #+5E23(TIM1_CNT)
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Address offset:0x24
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved e, —HANO
15:0 CNT[15:0] RW 0 THEER A
17.4.11. TIM1 Fi4 5588 (TIM1_PSC)
Address offset:0x28
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved e, —EHNO
T A 2% HE
AR HIR B ATIZ% (CK_CNT) %F
fCK_PSC/( PSC[15:0]+1).
15:0 PSC[15:0] RW 0 PSC B8 T 45 HAF =R B 5\ 2 mi T A0 88 25 7 28 1)
H; TR IO
B TIM_EGR 1] UG i3 0 Bl TAELE & A5 =1 T2 il 4
5 0.
17.4.12. TIM1 BEIEFMRFFEE (TIML_ARR)

Address offset:0x2c

Reset value:0x0000 FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]
RW
Bit Name R/W Reset Value Function

31: 16 Reserved fRE, —HNO

H 3 E I E
15:0 ARRJ[15:0] RW 0 ARR L& T EIL N TR 1) B B E A A AR B

Y E B ERHAME N TE, I EREATE.
17.4.13. TIM1 ER R FHFR(TIML_RCR)
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Address offset:0x30
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res REP[7:0]
- RW [RW [ RW | RW | RW [ RW | RW | RW
Bit Name R/W Reset Value Function
31: 8 Reserved R, —EHNO
JE AR B
FrIa T A EIheE G, XA R P E LR AL AR
FEHTE AR CH B A b DA TR 4 B
GBI UM A2 5 R AE W, WeFE
A 2 ) A BT R T RO R
R T8 REP_CNTIAE] 0, &/24 A3
7:0 REP[7:0] RW 0 FHH IS REP_CNT EH A REPEF 4 iF % . H T
REP_CNT H 5 7& J& #1 ¥ ¥ % £ U_RC Kk 4= K 4 &
# REP 14 , It XF TIM1_RCR #4788 5 N\ MHHE R 7E
U A S A AR A AR A
REWEL PWM A, (REP+L)X N :
— RIS, PWM BRI 5
— PO, PWM 2 EIARI S H
17.4.14. TIM1 #3R/ LB & 748 1(TIM1_CCR1)
Address offset:0x34
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved ¥, —HNO
P 1 A
#+ CCL ImIE Rl & N«
CCRL A& T 2N MR/ 1 s A8 0(E (s
B .
WIRAE TIM1_CCMR1 #4745 (OCLPE i) Ak TmEE
Rk, RN YA T .
15: 0 CCR1[15:0] RW 0 B, KA LA R AR, TR N AT
IR 1 w5 f7as9.
YT AR S T 51 4Es TIML_CNT iR
i, HHA OCLuRH FaithE 5.
#+ CCL IMIE Rl B N«
CCR1 A% T H E—WMAIMIE L FH4E (ICL) fEmitE
A
17.4.15. TIM1 /LB F 728 2(TIM1_CCR2)
Address offset:0x38
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

218/412




PY32F030 E5&EF1f

15

14

13 12

11

10

9 8

7 6 5 4 3 2 1 0

CCR2[15:0]

RW

Bit

Name

R/W

Reset Value

Function

31: 16

Reserved

15:0

CCR2[15:0]

RW

TR/ 2 (1Y

# CC2 JBIiEc B A%«

CCR2 tU & 73 N AR/ L 2 FAEas il (T %
B

UERAE TIM1_CCMR2 7474 (OC2PE fir) 1 A izt 5 T ke 4%
B, HIRLBEN MRS,

BN, RELEHEMRAER, B ERES BN ST
HIbE 2 AL H .

YETRR R AR T 54 TIML_CNT tiRm)
1, B OCHiM FitiES.

# CC2 IMIEHL B N«

CCR2 & T L—WH A3k 2 T4k (1IC2) i3k
AE

17.4.16.

Reset value:0x0000 0000

TIM1 3R/ LB & 728 3 (TIM1_CCR3)

Address offset:0x3C

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR3[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved fRE, —EHNO
iR/t 3 (A
#+ CC3 ARl & N«
CCR3 W& T3 N Mg/ tbi 3 7R MME (FkE#
) .
WIRTE TIM1_CCMRS3 7747 4% (OC3PE i) 1 A4 ik £ Pl 4%
ek, HIAZEN YR F.
15:0 CCR3[15:0] RW 0 B, R SRR RAN, RS E A BN T
IRILLER 3 T A7 A%
YT AR S T 51 4Es TIML_CNT R
1, ¥ H7E OCH N FritfEs.
#+ CC3 M IE AL B NI «
CCR3 W& 7 H L—wM N3k 3 F4F (IC3) i3k
AH
17.4.17. TIM1 ##/ LB & 7748 4(TIM1_CCR4)

Address offset:0x40

Reset value:0x0000 0000

31 | 30 | 29 | 28 [ 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [ 19 | 18 | 17 | 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
CCRA4[15:0]

RW
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Bit

Name

R/W

Reset Value

Function

31: 16

Reserved

15:0

CCR4[15:0]

RW

IR/ EL 4 (1

#+ CC4 AR B N«

CCR4 U5 73 N LuiHI R/ L 4 TR il (%
) .

WIRTE TIM1_CCMR4 7547 8%(OCAPE i) A ik £ Tl 4
B, HIRARBEN MRS,

W, RELEHEMRAER, B EREA N ST
I 4 TR,

MR AR A T 5148 TIML_CNT K
1, FH7E OCHO FRHES.

#7 CC4 HIEM E NN

CCRA & T H L—WMAH3K 4 Ttk (1ICA i3k
Wl

17.4.18.

Address offset:0x44

TIM1 R EMFEX FF28(TIM1_BDTR)

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MOE | AOE | BKP | BKE | OSSR | OSSI | LOCK][1:0] DTG[7:0]
RW |RW [RW |[RW | RW | RW [RW [RW |RW [|RW | RW | RW [ RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31: 16 Reserved RW 0 fRE4, —EHNO
Ffar A RE
— HRIZEM NG 3 AL 5250 0. AR¥E AOE £
i, "THEMHEoSREAZIE 1. S BB A imiE s
e
15 MOE RVY \ 0: 11 OC Fil OCN i th s3I 47 AR A
1: WREE THMNAMEREN. (TIM1_CCER #7451
CcxE. CcxNE i) , WF)5 OC
OCN %t .
H 3% Al R
0: MOE HfepiiktEE 1;
1: MOE BE##MHFE 1 AT —ANEHFEHENE 1 (i
14 AOE RN 0 FHERMATA -
WE: —E LOCK & H(TIM1_BDTR 247 85 H1 ] LOCK fi7)#%
J9 1, NHZAARER BN
G PN 4ds
0: H RN A 3
13 BKP RW 0 1: MEFNHEPE R
vE: —H LOCK Z5I(TIM1_BDTR 27 fE #2111 LOCK £7) %
N1, MHZAIARRERAE K
FIZET)REA R
s RN (BRK & BRK_ACTH) ;
12 BKE RW 0 1: JFERMEmAN (BRK }2 BRK_ACTH) .
vE: —H LOCK Z5(TIM1_BDTR ZFfZ 4 H1 ) LOCK fr)i%
1, MHZAARREAE N
BATHEUR “ORPAIRE” i
AL T4 MOE=1 HLIBIE N B AN i . BE B AN H 1
SE B 2R AAEAE OSSR fi7.
11 OSSR RW 0 %2 OCIOCN fERERIVELN T (3RS LR (i R 25 47 2%
(TIM1_CCER)) .
0: MER#ATAER, ZEi OC/OCN #itl (OC/OCN i
et (55=0) ;
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Bit Name R/W Reset Value Function
1: HEMEATAER, —H CexE=1 8 CcxNE=1, JI&
OC/OCN fi t H 4 H To 8 - F .
OC/OCN ffigefi 15 5=1.
vE: —H LOCK Z5I(TIM1_BDTR ZFfZ 4 f1 ) LOCK fr)i%
092, NHZAABER B DY
FREEUT “ORMIRA” EF
AT 24 MOE=0 H.ifi & i% i i o
27 OC/OCN fHREMVETLET CHli R/ LR e 2 4798
(TIM1_CCER)) .
0: MEN#ATAERN, 281k OC/OCN #ith (OC/OCN f#
10 oSSl RW 0 Refir (5 5=0) ;
1: 5% WA I /ER , —H CcxE=1 8 CcxNE=1,
OC/OCN # %t firth H =N H F.
OC/OCN ffigefi 15 5=1.
vE: —H LOCK 4 5(TIM1_BDTR 2% s ) LOCK fi7)#%
092, NHZAABER B DY
BlE R E
AT IR R TSR LS R
00: BiEXRM, TR TLEHRY
01: BUEH 1, AEESA TIMI_BDTR ZF8EH
DTG/BKE/BKP/AOE fii. TIM1_CR2 % {72%1
OISX/OISXN fif ;
10: BiEEH 2, AEEBABIELH 1 PS5, HARE
BN CCHtAr (—HAH@EE BT CCxS A N,
9:8 LOCK[1:0] RW 00 TIM1_CCER %77 #3f] CCxP/CCNxP fir) DL}
OSSR/OSSI fi7;
11: BEgH 3, AR ABUEA 2 Fsen, BARE
5N CC 4L (—HAHIBIERET CCxS M i N,
TIM1_CCMRX #Ff7-4% /) OCXM/OCXPE fii) ;
#: ERG GG, REEE—K LOCK AL, —HEA
TIM1_BDTR #f7a%, WIHARELEE
BEN
X KA E
XLy 8 SUT HE N H M 2 T PRI RREERT (R]. Eis DT
FTN I FF L[]
DTG[7:5]=0xx => DT=DTG[7:0] X Tdtg, Tdtg=TDTS;
DTG[7:5]=10x => DT=(64+DTG[5:0]) X Tdtg, Tdtg=2
X TDTS;
DTG[7:5]=110 => DT=(32+DTG[4:0]) X Tdtg, Tdtg=8
X TDTS;
70 DTG[7:0] " ) 0000 0000 [>)<T(T3é7T.Z];_111 => DT=(32+DTG[4:0]) X Tdtg, Tdtg =16
;% TDTS = 125ns(8MHZ), ] BERIFE X I A] A
0 # 15875ns, # K[ 125ns;
16us F| 31750ns, #HKEf A 250ns;
32us # 63us, AHHKETEN 1us;
64us ¥ 126us, # KW EN 2us;
WE: —H LOCK & 4(TIM1_BDTR 247 85 H1 ] LOCK fi7)#%
Rl 283, NEXLEA AR A
Mo
17.4.19. TIM1 DMA ##| ¥ EF28(TIM1_DCR)

Address offset:0x48

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res DBL[4:0] Res DBA[4:0]

- - - RW [ RW [ RW | RW [ RW -1 -1 - RW [ RW | RW [ RW | RW
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Bit

Name

R/W

Reset Value

Function

31: 13

Reserved

12:8

DBL[4:0]

RW

0 0000

DMA &AL A KT

XUEEALE T DMA FEFESE A N IEIE KB (X
TIM1_DMAR ZFfZ 25 b AT 380 S

W, WA T — OB SR , Bl AR F
T

00000: 1 KA&%

00001: 2 Kki&%

00010: 3 &KAL%

10001: 18 AL

75

Reserved

RW

TREE, JRATEN O

4:0

DBA[4:0]

RW

0 0000

DBA[4:0]: DMA JEHiiH):

IXUA7 e ST DMA TEESRRESC R i B bl (5%
TIM1_DMAR i 728 1 il A7 3B S

B) ., DBA E X NM TIM1_CR1 #7748 AT 7E bl HF 46 1
B

00000: TIM1_CR1,

00001: TIM1_CR2,

00010: TIM1_SMCR,

17.4.20.

Address offset:0x4C

TIM1 #EZEHEA K DMA Hiik(TIM1_DMAR)

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMAB[15:0]
Bit Name R/W Reset Value Function
31:16 Reserved
DMA JELLAZE A7 2%
X TIM1_DMAR &7 A7 8% 11805 2 S BO DU T Hihik 1) 2747
A AP R
, TIM1_CR1 Hhh: + DBA + DMA $84F, Hrf:
15:°0 DMAB[31:0] RE 0 “TIM1_CR1 Huht” #1577 88 1 fHdt;
“DBA” & TIM1_DCR 2725 & X2 Hhtik;
“DMA 18%t” J2HH DMA HahishlmmisE, EHT
TIM1_DCR 75 {74k H & X [¥] DBL.
17.4.21. TIM1 F 728 4R
o)
ffl g
Sl |9 S AN IQANI QAN NS oo~ owooo
e
t
TIML e | § A
CR =1y 7 | £ o A i
2 "1 % & % 58356
0
0 Re-
set olo|olo|o|o|lo|o|o|O
value
TIM1 zZ Z zZ Ol
o| _cr Y FdFag wms |33 8
N ol 3 9 38 9 g o A [0 |g o o
0 Re-
4 | set ololo|lolo|o|o|lo|o|o|O|O]|O 0
value
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~® unw 20

31

30
29
28
27
26
25
24
23
22
21

20
19
18
17
16

15
14
13
12
11
10

3

0O X O

ETP
ECE
ETPS[L:
0]

ETF[3:0]

TS[2:0]

MSM

OCcCs

SMS
[2:0]

o
o
o
o

o

o

o
o

o
o
o

o

o

o
o
o

Oox o

TDE
CoOMD
CC4DE
CC3DE
CC2DE
CCI1DE

UDE

BIE
TIE

COMIE

CCAIE

CC3IE

CC2IE
CClIE
UIE

o
o
o

o

o

o
o

o
o
o

o

o

o
o
o

Omr X O

CC40

CC30

CC20

CC10

BIF
TIE

CCAIF

CC3IF

CC2IF
CC1IF
UIF

set
value

o

o

o

o

©  |COMIF

o

o

o
o
o

AP X O

TIM1
_EG

BG
TG
COMG
CC4G

CC3G

CC2G
CC1G
UG

Re-
set
value

o
o
o

o

o

o
o
o

EF X O

TIM1

MR1(
out-
put

com-
pare

mode

ocaMm
[2:0]

OC2CE

OC2PE
CO2FE

cc2

[1:0]

OC1M
[2:0]

OCI1CE

OC1PE
OC1FE
(9]

cc1

[1:0]

Re-
set
value

wEF X O

TIM1

MR1(
Input
Cap-
ture
mode

IC2F[3:0]

IC2PSC [1:0]

cc2

[1:0]

IC1F[3:0]

IC1PSC [1:0]

cc1

[1:0]

Re-
set
value

Or x o

TIM1

MR2(
out-
put
cap-
ture

mode

OC4aMm
[2:0]

OC4CE

OC4PE
CO4FE

CC4

[1:0]

OC3M
[2:0]

OC3CE

OC3PE
OC3FE
(9]

CC3

[1:0]

Re-
set
value

Or x o

TIM1

MR2(
Input
Cap-
ture
mode

IC4F[3:0]

IC4PSC [1:0]

CC4

[1:0]

IC3F[3:0]

IC3PSC [1:0]

CC3

[1:0]

Re-
set
value
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o »w 20

Reg-
ister

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

O N X O

CC4pP

CC4E
CC3NP,
CC3NE

CC3P

CC3E
CC2NP
CC2NE

Ccc2p
CC2E
CCI1NP|
CCINE
CC1P
CC1E

o
o

o
o
o
o
o
o

AN X O

CNT[15:0]

N X O

ON X O

value

O wX o

TIM1

H WX O

CCR1[15:0]

w0 w X O

CCR2[15:0]

O wx o

CCR3[15:0]

ok~ XO

CCR4[15:0]

o
o
o
o
o
o

A DX O

MOE
AOE

BKP
BKE

OSSR
OsslI
X

o
o
o
o
o
o

A X O

DBA[4:0]

value

OM~XxX O

TIM1
DM
AR

DMAB[15:0]

Re-
set
value
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18. BHHAER#(TIM3)

18.1. TIM3 &ifr

TIM3 it 1 5E I #8524 2 0 M2 SR B ) 16 7 B 2 F AR 3 B as iy il
BEGZMSE, SENERDAG SR AP s3> A5 EIE Cant A PWM) .
i P € I 45 Tl 70 A0 A RCC IR B P2 48 T A0 Kb E AT o 0T RAAE JUAMR D B LA 22 70 18]

B E I A H02 SE AL, B B ZARM B, AATR LR AR .

18.2. TIM3 EEH:

B TIM3 5 i 345 Th e A 4 -
B 1647 (TIM3) [ k. (AR, 6 bie) T Bl a0 e
B 16 (LA mAE T IS, TR B IR 3 R HCH 1~65536 (8] AT R AU
B 4R
YR VS E S
> it AR
> PWM AR Ghgkak bt 55400
> BBk =
AT LU F A3 5 [ 25 42 1) o P 8 A P SR 38 ) At e 2 £ [ 26 L i
1R SR AR PR A T /DMA
> HOF TR BN A R, T EESRI G G R R R kR D
> RS GHER RS, (Fik. YR st N k% 0
> IR
> it AR
TRFET R AL IR (IERD) gmi a8 FIEE /R A4 B A i %
fis 2 A N A'E SR A0S B b e 3 1 P I B
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Internal clock(CK_INT)

»
) Trigger
Controller TRGO >
To othertimers or ADC
TGl
ITRo ITR e Slave
Hg% — TRC TRGI Controlier | LREseL enable, up/down, count
MRS ———— > '1i1F Ep > mode
Lad
_)
TI1FP1 » Encoder
TI1FP2 ' Interface
ul
—y
Stop, clear or up/down U >
—>
CK_PSC [ PSC | ck cnT,
L —>
Prescaler
CC1l
o - TIEPL N =¥ U, ccll =
| il IC1 C1REF
_| ; nput filter & ) > prescaler IC1PS »  cdirediske IO > Output —H []TIM3_CH1
T|M3_CH1I:_I » edge detector |Tj1Fp2 control
TR A
TI2FP1 LN ccal g u : 2% CQ2ly, o
T2 Input filter & IC C2REF Output _Cﬁ
TIM3_CH2 [] » P TI2FP2 » 4' Prescaler IC2PS CC2 rediste P——} utpu I::l TIM3_CH2
edge detector control
TRC —»/ A
CC3| |
T3 T3P pN ¥ Jo | Uy oc3
X iC C3REF
T|M3_CH3|:] »| Input filter & —> —>| Prescaler |—)||C3PS CC3 registe Output _>[:| TIM3_CH3
edge detector |T)3Fpa control
TEC/ A
TI4FP3 SN iy Uy : vy
T4 Input filter & IC (o]¢
Tim3_cH4 [} g Ti4FP4 > 4' Prescaler [—CAPS CC4 register OCAREF Output —A" 1] TIM3_cHa
edge detector control
TRC —»/

Nates:

Preload registers transferred
to active registers on U event
according to control bit

~ra  Event

Interrupt & DM A output

18.3. TIM3 IheeHiiR

18.3.1. A 2 BT

18-1 i A e i %2 (TIM3) 2244 [

TIM3 FE I 48 1 F 7 & —A> 16 frih s Al 5 AR S B s A ffas o X THEGEs vl DA Lok #, 1A
U [ b ) XA TR ST s I e T S S A F
THEEs . BRI A S T a5 A7 T A B S, RS B i e s AT S S AR A AL

Time-base unit f.35 :

B HER R AR (TIM3_CNT)
B A A (TIM3_PSC)
B A (TIM3_ARR)

H BB A A s R TN, 5 B B A B B A A A U7 1) TR 3 A7 4% o ARIEAE TIM3_CR1 %7 4%
ST A SRR REN. (ARPE) HUBLE, FURHA A7 48 10 B FLEAE B3 0 SR = F UEV I %1%
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B A Aray . A EER AT Bt (R R R RS B R SR IR TIM3_CR1 ZF A7 &P ¥ UDIS f2%5°T 0
I, AR AR R AT DL AR A

TR R T A2 (R B it CK_CNT 33, N4 E T 1 EHs TIMX_CR1 %4748 1 TH B A e

(CEN) i, CK_CNT A H%.

EE, ERET TIMX_CR F78:1) CEN AL — e RIS, 3 ah it 4.
o Sk ik

Ty AR T LA VHECES 1B B4 1 %1 65535 Z IR AL EAE A, Bt HE T —4 (fE TIM3_PSC #f£4%
(1) 16 FLar 7342w 16 A3t . ORISR S A48T A 20t 2%, B REEAEISAT I A O3 o B T3l 53
AR SHAE N — B A 2RI AR A

FEG I T ER RS, E S BT

CK_PSC |_|]_||_||_||_‘|_||_I|_||_I|_||_||—||—
CEN |

1

T

1

:

1
Timer clock = CK_CNT M !_l

writing a new value in TIMx_PSC

1
Counter register  F7  F8YFOYFAYFBYFC) 00 ' o1 X 02 03
] ]
1
update event(UEV) |_| i
1
Prescaler counter register 0 ‘X 1]
7 s
i
1
]
1
]

B T T e i - __:I______
R ] O M D E—— __:I______

Prescaler buffer 0 X

Prescaler counter 0 x 0 x 1 XO x 1 x Ox 1 X OX

18-2 T PRI ZHN 1 AT 2 1, TR fn B

CK_PSC |_|]_||_||_||_‘|_||_||_||_I|_||_||—||—
CEN |

Timer clock = CK_CNT M

1
T
1
1
]
1
i |
Counter register F7 mmmm FCX 00 X 01
] ]
1
1
update event(UEV) !_l !
1 1
Prescaler counter register 0 ‘X ' 3 H
/" | :
writing a new value in TIMx_PSC : :
1 1
1 1
Prescaler buffer 0 X 3
i i

Prescaler counter 0 { o na 3o na 3

Kl 18-3 U R IS HN 1 &S] 4 I, THEE R

18.3.2. T E AR
] o
) OB, R O BB B MR, SRS U O EHFUA T, IFRE A — N SR
£ TIM3_EGR 21732 fh Gl it 5 )7 2Bk e AL 2 22 441 52 1 B UG Aoz th [RIRE T A= A — A S 9T 0k
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B TIM3_CR1 A7 &3P UDIS £z, W DAZE ISR, IR nl DL S /e [0 Bk A A h B OBHE
I SEWTR A d . (£ UDIS (URZF 2T, KA AL . (HRERAZ LR FIN, T2
70, [ P s (TR AGE O(E T Sas MAUEAAR) . BEAh, R BE T TIM3_CR1 H 74 H1f) URS
FLOEFETEHIER), WE UG ALK& — AT EAE UEV, (HEFARE UIF brEEIA £ P iiel DMA 1
K)o AN T BEGAEFH AT NIG RV BRI, (RIS 7 Az SR A4 2R I

BRAE AT EER, AT R A7 AR, R RN (K3 URS A7) B E S8 AR S AL (TIMX_SR #47

2R UIF A7),

B HEPREGY T A A R BN TR B A A A I (TIMX_ARR) .
W P ERER S X A BT B AF A5 ME (TIMX_PSC & A7 45 1 A 2%)
NEIgG L, 2 TIM3_ARR=0x36 I T4 3 76 A [\ I B4 T 31k .

update event(UEV)

counter overflow

update interrupt flag
(UIF)

CK_PSC |_||_||_||_||_||_,|_,|_

cEN |

1 1
Timer dock = ek ent LT LML LU
1
Counter register 31 Emmammmmmmmm 07
1

N

K 18-4 THEAR I I, PRI B A T 1

Timer clock = CK_CNT

Counter register

update event(UEV)

counter overflow

update interrupt flag
(UIF)

CK_PSC |_||_||_||_||_||_,|_,|_

CEN |

Tt

sy T

0034 Y 0035 )} 0036 | 0000 ) 0001 Y oooz { o003 Y

e S e

18-5 tH A I, RIS B B 10 2
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CK_PSC |_||_||_||_||_||_,|_,|_
1
CEN |
1
1

Timer clock = CK_CNT

M

oooo X 0001

— :I"""

Counter register 0035 0036

update event(UEV)

counter overflow

O [ R R B B

update interrupt flag
(UIF)

K 18-6 iHEdR I P I, AR BRI 10 4

CK_PSC ﬂ_ﬂﬂm /L|_|_|_|_|_|_|_|J_|_|_|_

Timer clock = CK_CNT !_l /
1

SSS

Counter register 1F 20 Vi 00

update event(UEV)

counter overflow

e R e e

update interrupt flag
(UIF)

18-7 tHAAR I P B, A BRI Bl i T8 N

CK_PSC |_||_||_||_||_||_,|_,|_
1 1
CEN [
1 1
1 1

1
Counter register 31 32)33) 34 35 36 00} 03 02(e3)oa) o) o8 07

1

update event(UEV) l_l

counter overflow

|
update interrupt flag |
(UIF)

Auto—relo?(: preload F ‘X 36
register /1

writing a new value in TIMx_ARR

K 18-8 i Hasit 71K, 24 ARPE=0 I [ 55 - (TIMX_ARR ¥4 T2 N)
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CK_PSC |_,|_||_||_||_||_||_,U|—

1 1 1

T T

CEN [ !
1 1 1

1 1
1
Counter register 70 YFara)Fa) a7 oo (e oz ey o) o (e7
1

update event(UEV)

update interrupt flag
(UIF)

Auto—relo?(: preload ) ‘X 36
register /1

writing a new value in TIMx_ARR
Auto-reload shadow 5
register

1
]
counter overflow !_l
1
1
1
|
1
|
T
1
1
|

36

Kl 18-9 i1 4as i P, 4 ARPE=1 I (M FHAH(FZEAN T TIMX_ARR)

F] TSR

AR RO, M ESEEEE IS R R 0, SRS T IA M B BB A R, IR A A
ORI 2L

7E TIM3_EGR 7 £7 &% i (il #pJ7 e e ) AR AUz 28 1 B UG A, B [RIRE 7T DA™= AR — A T 8
e

% H TIM3_CR1 7451 UDIS f2r] LAZE I UEV S . JXFE AT DUBE G ] P 035 A7 2 5 N FHE I T8 3¢
TAAEA . I UDIS MiiE A 0 Z RIS~ SR k. SRT,  THEE I 2 2 mi E Sh i 38 F R LA TH4L
I FLTR A 5028 (0 H0a% 508 AN O FFER (R Lo 30 R B A AR) o

teAh, R EE T TIM3_CR1 #7411 URS AL F T HER) , WHE UG Aok ™4 — AT H 4k UEV
BRI E UIF bi & (A=A FH I A DMA B R), &N 1 /e R AE R IR - E B T Bas i, R = A 5
AR

YRATF RN, A REESEEEY, JF AR URS 2% B) E s E460(TIM3_SR 27 a4t i
UIF fi7) gl i .

W T SR AR AN TR BN E (TIM3_PSC i 723 11H) -

W YT E BN A A A T A TR EUE (TIM3_ARR 27 A7 45 HH 1 N 25) o
W HRERTE T AR B N AT T, BRI — N R R B .
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CK_PSC |_||_‘|_||_||_||_||_||_‘|—‘|—

1
CEN |
1 1
1 1
1
Counterregister 05 Yo a3 oz)or oo} ze) 3z 32 L) E0 z
1

update event(UEV)

counter underflow

[

update interrupt flag
(UIF)

P 18-10 THEARI PP &, PRI B 3 AR 1O 1

CK_PSC | [

cEN |

[T Tl

Counter register 0002 X ooo1 \ 0000 ) 0036 X 0035 X 0034 X 0033

Tt

1
T
1
':
Timer clock = CK_CNT |_| |_|

update event(UEV)

counter underflow

o S

update interrupt flag
(UIF)

K 18-11 TR e 18, YRR B o A 1O 2

CK_PSC [ [
1
CEN |
1
1

Timer clock = CK_CNT

M

oooo X 0001

— :I"""

Counter register 0001 0000

update event(UEV)

counter underflow

O [ R R B B

update interrupt flag
(UIF)

K 18-12 tHEER I P &L, ERI B > S T 4
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CK_PSC ﬂ_ﬂﬂm /L|_|_|_|_|_|_|_|J_|_|_|_

Timer clock = CK_CNT

-]
=38

Counter register 20 1F ;s 0 36
7 / 1
update event(UEV) !—l
counter underflow !—l
1

update interrupt flag
(UIF)

K 18-13 tHELER I I, ARRI B SR 1O N

CK_PSC |_||_||_||_||_||_,|_‘|_

1 1
CEN [ i
[} I

1
1 1
1
Counterregister 05 Yo a3 o201 e} ze) 3z (32 a0 zF
1

update event(UEV) l_l

counter underrflow

i
update interrupt flag |
(UIF)

Auto-reload register FF ‘X 36

writing a new value in TIMx_ARR

18-14 THEES I 7 B, 243 3 P A S 2 38 e 1 B S 4

Hh e FEARE R (1] B /1) T )

gt S pE . TR O FRAA TR B SN A (TIM3_ARR %5 17-88) -1, PoA4— AN Eesig
e, SRS N UMEE 1, P AN FEE AR, SR FEAN O R EEE L.

St S5 AR SUAE TIM3_CRL ZiA78% ¥ CMS R&5T O I 2. I 75 e B pdin AR U, 4 i bl v
PR HCEN, M N GRS 1, CMS="017) 1 Lt (R axdSERE S 2, CMS="107)
) L) Sk (PR SRR 3, CMS="117)

FEMAE R, ABEE A TIM3_CR1 H1 DIR J5 7. & e 5 3 35 24 i 1307 17

A AP DT L AR VB0 i B P A SR s AT DA I (R s fe P AR s il 28 1 B
TIM3_EGR Ziff# 11 UG M= s difk . AU, THEEs BB O FRAATHE,  Tlor s th BB A O FF4aTT

WE TIM3_CR1 27 1) UDIS A7 A LAZE 1L UEV Fi . IXFE AT DL G 7E 5] ke 2 27 A7 2 v 5 T E IV 58
W23 . I UDIS Miglisy O Z A A= E R itk SRT, TR 20 0 B S N fe, 4k
o M N

teAh, R EE T TIM3_CR1 #4728 11 URS AL FEHEHEK) , W HE UG Aok ™= — AT 4k UEV
EAREE UIF & (R4 R R DMA S R), XA T B G fE R AR IR AR G bR it Sgsnt, [P
TR AR T
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RN, A AR T, IF H(RYE URS A28 8) SR bs B AL(TIM3_SR ZF #7453 i1
UIF fi7) gl i .

B TS s P SEAF 2R NN Til2E 8 (TIM3_PSC #1745 ) FI1H -

B CYHTEE SNEE AR SRy i 2 E (TIM3_ARR)
e QR U EAR R T AR, A B B T AR AN AT, BRI — AN R R T
H R BN E) -

CK_PSC ||_||_||_||_||_||_,|_,|_
| 1

T T

CEN | !
1 1

1 1

]
Timerdock=ckont — | LTI LT U U UL
| ] ]
Counter register 04 mm 0100 m@mm@mm 03
]

.

N

counter underflow

counter overflow

update event(UEV)

e

update interrupt flag
(UIF)

K] 18-15 THEEs I P, P Eh AR o8 1, TIM3_ARR = 0x6

CK_PSC |_||_||_||_||_||_,|_,|_

cEN |

Tt

[ JT1L_T1

Counter register 0003 X 0002 \ ooo1 ) 0000 X 0oor X ooo2 X 0003

1
T
1
':
Timer clock = CK_CNT |_| |_|

update event(UEV)

counter underflow

e S e

update interrupt flag
(UIF)

K 18-16 THELER I e 18], BRI B o A 10 2
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CK_PSC ||_||_||_||_||_||_,|_,|_
1
CEN |
1
1

Timer clock = CK_CNT

M

0036 X 0035

Counter register 0034 0035

—— j"""

update event(UEV)

counter overflow

N o S

update interrupt flag
(UIF)

note:Here, center_aligned mode 2 or 3 is updated with an UIF on overflow

K 18-17 THEER I PP I, AR B SR 70 4, TIM3_ARR=0x36

CK_PSC ﬂ_ﬂﬂm /L|_|_|_|_|_|_|_|J_|_|_|_

1 1
Timer clock = CK_CNT !_l ~ /4_|

| )

f £

1F , 0

Counter register 20 00

update event(UEV)

1

[l
counter underflow !—l

1

|

update interrupt flag
(UIF)

Kl 18-18 iH Ak e &, RRI B -3 108 N

o psc JTytiuuuuudue Uyl
CNT_EN |
Timer dock = CK_CNT yuuUuyyUUrUuyyl
Counter register 06 ) 05) 04 )03) 02)(01) 00} 01)(02)(03) 04) 05) 06} 07)

Counter underflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD 36

Write a new value in TIMx_ARR

18-19 - #28i5) FE K, ARPE=1 I (1) 58 37 34 (- H 2% R i)
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oK psc Ty ue gy

CNT_EN ‘

Timer dock = CK_CNT RN uRnnREER e
1 )(rs) o {Fa) ) e 36) 35 39)(23)(323130 29
Counter overflow H
Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD 36

Write a new value in TIMx_ARR

18-20 H#23is FF K, ARPE=1 I ) 58 37 S0 (- H Atk 1)

18.3.3. iNEE ]
THECES R I T DA H DA B B S it
B IR (CKUINT)
LI iR i P & NG |
B NERREA ATRX) « A — AN E I S E RS — AN el S B S ds . B, wf DARCE — AN I o
Timerl 758 5 —/N el 88 Timer3 [ i 4 Aigs o
P EBET4PYE (CK_INT)
TSR A S ) 2422 1, ) CEN. DIR (TIM3_CR1 Zi77%%) M UG £z (TIM3_EGR 2 f7%%) &3z I
fEmInz, JFH R Bep A E k. RE CEN LS AR 1, T2 A 1 B gk el N 358 e COINT 4248t

internal clock |_| |_| |_| |_| |_| |_| |_| |_| |_‘ I—‘ |—
T T

L

B

CEN=CNT_EN _|
)
[}

uG

1
1
1
1
1
1
1
1
i
1
CNT_INT L

1 1

1
Counter clock= CK_PSC=CK_CNTW
] ]
Counter register 31 EE 34135)36) 00 mmmmm 07

B 18-21 — BT ARl i, A B Bl R 0 1

ANERET AP IR S 1
2 TIM3_SMCR #7230 SMS=111 i, ik b, 118088 ol DAZE S 2 S N\ it OB -5 sl Bs
T4
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TIMx_SMCR
TS[2:0]
TIZF!O& \
TRx | Oxx Tlleoi Encoder
TI£ 100 mode
TI2F_Rising Tl& 101 TRG! External clock
T2 Filt Edge = TI2FP2 110 mode 1 o psc
reer detector ETRF ETRJ External clock |—————)»
TI2F_Falling =7 111 mode 2
CK_IN'K Internal clock
ICF[3:0] ‘intemal dock | ™de

TIMx_CCMR1 TIMx_CCER

SMS[2:0

TIMx_SMCR

P 18-22 TI2 4R B 4
B0, BERCE R ETPEERE T12 s ETHR TS, AR AP ER.
1. it & TIM3_CCMR1 % 77%% CC2S=01, Bl EHiE 2 /& TI2 H A LT
2. it & TIM3_CCMR1 %77 281 IC2F[3:0], EFE4 A IENL 2% 15 08 (W R A 75
JENE A%, {REF IC2F=0000)
3. it & TIM3_CCER #FFf##% ) CC2P=0, i&E LTttt
4. it & TIM3_SMCR #7881 SMS=111, %% 234t 1
5. it & TIM3_SMCR ZFFf7a 1) TS=110, %5 TI2 1E Nk f N &
6. W& TIM3_CR1 {74+ CEN=1, JE3iI¥%
W IR AR A AR, BT DA TR 0 B AT I &
M ETHEHIE TI2, WHEETHE— IR, H TIF AREpE R E .
7E TI2 (8 F TR RTS8 S PR i b 2 18] f) 28 I Bk 78 T2 g A\ it ) 26397 1) 20 H 8

TI2

CNT_EN ]

counter clock = CK_CNT = CK_PSC

1Lt

counter register

TIF I—fl/’—'L

write TIF=0

K| 18-23 Control circuit in external clock mode 1

18.3.4. BRI BEE

B MlP/ BB IE R H S — MR L A s (BER T8, BRI LD (A E
B ZEERMTMEE) , Al (RS s o
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BN XTSI Tix BN S RHEE, I NIERE MG S TixF. MRa, — Mk e i g s
S AMET (TIXFPX) 5 BT ARy ML i) &5 Oy A\ i A sl VR i 3R As il 1205 =l T Sk N

T FER (exPS) .

TI1F_ED

»
»

To the slave mode controller

—

TI1 TI1F Risin
O——  Filter TIIF | Edge =B e oy maees | |

—| downcounter detector 1 IC1 Divid
fors TITF Falling 1) Taepr | g vider

IC1PS

1 /1,/2,/4,/8
b [ — ||

TiIMx_CCMR1
- TIMx_CCER
B [ccis[i:o] Ticps[1:0] [ ccie |
TI2F_Rising TIMx_CCMR1 TIMx_CCER
(from channel 2) 0
TIF_Falling TRC
1 (from slave mode controller)
(from channel 2)

18-24 /L EIE (G0 EIE 1 NG
gy H T 43 7 AR — AN R AT OCXRef(i A8 RO VE A3, B 1) A i ok 18 e & 3t A 5 AR ko

| APB bus |

]

| MCU-peripheral interface |

= rite CCR1H

Read CCRIY oA S B s
N read_in_progress &

Ea

2
rite CCR1L
reagcory| | < 3 pfoite L
Capture/compare preload register
| il S d | output mode CC1s
& ccis[o

capture_transfer

16-

‘compare_transfer

ccisi)

CW | Capture/compare shadow reglster (
TIMx EGR — omparator (from time TIMx_CCMR1
caG ‘—> CNT>CCR1 _ baseunit
——>

| Counter > [CNT=CCR1 )
I—)

18-25 iR/ ALHIE 1 1 -

TIMx_SMCR

OCREF_CIR |
ETRE — Tothe master mode controller
] ocref_clr_int
CNT>CCR1 | Output OC1REF OutELIJt oct
n —-0
CNTLLRL Co’:ltc;gﬁer iir?:uite

CC1E | TIMx_CCER

|:|CC2M (2:0] TIMx_CCER

TIMx_CCMR1

K] 18-26 Hfi 3/ L A0 3 ) H 54> (I TE 1)
TR BRI B — TR T A A A — N T o A AR 'S I RO R T 4 P A7 4
TERRIEC T, WiRRATER 7oA b, e A H BT+ .
BT, TR TF RN A SR B Tt RET TR0 N AR T .
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18.3.5. AR

TENSIREE T, A3 1ex (55 EAER MG, TR 2 il E A B B SR L B A A b . 4
RAFIRBEAER, HE) CoxIF brE (TIM3_SR Zfray) #E 1, W WA DMA #AERFTIF, =4
Wrels DMA IR . WL AR IRELR CoxIF frE T4 hm, WEEHFIRE CexOF (TIMX_SR Zif7a8) #
B 1. 5 CexIF=0 A[{k% CoxIF, siLHUfEfELE TIM3_CCRXx Z-47 8% i (13 3 40ds th Al 7% % CoxIF. 5
CcxOF=0 1] k% CcxOF .

DU 07 S A AT 8 TIL S A B _ETH SR B 10 (E B TIMx_CCR1 i f7ds ., DIRUTTE

B EFEA A TIM3_CCRI1 4] TIL fa A, FrLAS A TIMx_CCR1 Zif##H H) CC1S=01,
HE CCIS A 00, HEHIE NN, JFH TIMx_CCR1 744 v AL,

B ORIERANE TR R, CE N IR A D i TR I 5 (B ON D Tix B, BN I R 4 A 2
TIM3_CCMRXx a7 H 1 IexF £ir). NG SER 2 5 AN I & A e e y#ksl, A 1200
BEIEWE AR AT 5 AN BRI BRI FRATT AT BA(LA DTS SR) L RAE 8 Ik, DABAIALE TI1 E—X
FLSEAIs A e, BIAE TIM3_CCMR1 %774 $1 5 N\ IC1F=0011.

PR TIL BB R A ROl ds, F TIM3_CCER 75 f74% 1’5 N\ CC1P=0(_LF+#}) Rl CCINP=0)

BB AN T AR . TEARBI, AR B R AL — A S PR %, RT3 40 S0 28 e 2%
1E(’5 TIM3_CCMR1 7 f£#: 1 IC1PS=00).

% E TIMx_CCER % {£#$f) CC1E=1, fo¥riskituas B e iRarmash.

IR T, Wit E TIMx_DIER 247 st ) CCLIE £ M h Wrig sk, 8id % E TIMx_DIER %1%
#H 1) CC1DE fii fu¥F DMA i 3K

R — AN AR <

B A PR, TR BRI A AL X B TIM3_CCR1 A /735 .

B CCLF IR EH B E(TWbRE). URETED 2 MESAIIRET, 7 CCLIF & % #iiFkk, CCLOF ik E
1.

B EE T CCLE N, W&r=A—Arhif.

B % E 7 CCIDE fi, Wits:4—4> DMAiEK.

N7 ACERA R Y, P S A R AR R BT, XN Tk R E A R AR R

A 2 A AT R AR [ ok S S
: WHE TIM3_EGR 774 FAHRLIY) CCXG A7, AT L@ o pk =26 S N3k s BT AL/ DMA 3K

18.3.6. PWM I AR

AR AN IR — AR, BRI X A, R S5 P A [

B A lox 155w g 2 [ — A Tix HA

B X2 ex B 5 ALEAR, HRREMR.

B A TixFP S HAE AR NG S, T AR 2 ] 35 4 e B S A

B, MFEMEHAE TIL LK PWM (55K E(TIM3_CCRL #F/745) Al 5 2 LL(TIM3_CCR2 Zi{74%)
i, EARD IR R (BT CKUINT AR T4 4988 (1 18)

B &S TIM3_CCRL A A : & TIM3_CCMR1 {743 CC1S=01(G&+ TI1).

B RS TIIFPL (04 RO O R $R 5005 2 TIM3_CCR1 rhAIERR 114088 B CC1P=0( EFH#5H D).

B % TIM3_CCR2 (i %k4 AN : B TIM3_CCMR1 & 724 CC2S=10(&+ TI1).

B RS TILFP2 (1 RO i (i 3R 54 1) TIM3_CCR2): B CC2P=1( F I A RL).
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B OEFERNMRRANGS: B TIM3_SMCR /784 1) TS=101(%&#¢ TILFP1).
B E MRS N R AR & TIM3_SMCR /) SMS=100.
B {HEEfli3k: E TIM3_CCER &FF#" CC1E=1 H CC2E=1.

TI1 l
TIMx_CNT1 0004 X 0poo X 0001) 0002 X §003 X 0004 X 0p0oX
TIMx_CCR1 \ 0004 \ \
TIMx_CCR2 \ 0002 \ \
IC1 capture\/& IC2 capture\/& IC2 captug/&
IC2 capture Pulse width period
Reset counter measurement ~ measurement

18-27 PWM #ig AR 5

18.3.7. B B A HH AR

e I U(TIM3_CCMRx ZF {7 a4 CCxS=00) T, it L5 5 (OCXREFR HMIAH N 1) OCx) e i H 1< ik
PEoRE N RETERCIRES,  MAMGA: T H LA B A7 2 A AR R M L 45 . B TIMX_CCMRX 547 8% FF A
J%iff) OCxM=101, B[] 58 B it 45 5 (OCXREF/OCX) WA R4 . IXFE OCXREF # i & A HF
(OCXREF {128 i A #%), [Fl OCx 53] CCxP MMM I 15 5

filt: CCxP=0(OCx i A R%), M OCx #sm B N miHiF. & TIMx_CCMRx {743 ) OCxM=100,
A3 B OCXREF 55 M.

ZIEIUR, 7E TIMX_CCRX 5 T % A7 3 A1 HEAS 2 18] (0 LA AT AR AE AT, ML AR Bt 2 s . RIE AT
SR AE AR HR T A DMA B8 3R o 3R 23 78 N THI Rt LB a0 — A 2

18.3.8. i H EE B
I e Rl — AN e, BUE R — BAA B I A B . S 28 54k B A A4 1
P ZSAH R, 46 B Thge (o #A -
B K AR S ((TIM3_CCMRX 2747 8 1) OCxM A7) Flgsr b 1 (TIM3_CCER 217 2%+ ) CCxP 1)
5E SCRE B 20N ) 1 E . FELUBUCECI,  Aan s 5] AT AR5 € 11 Hi~F (OCxM=000) . % & & A
A H - (OCXM=001) . # ¥ & B 2% Hi P (OCxM=010) 83t 17 & 5% (OCxM=011) .
B WRIRAS A7 28 BUAR B A (TIM3_SR 274725 HF Y CexIF £i7).
A BEE TS T BE A (TIM3_DIER 7577 28 i) CexIE fir), W24 — A
LB TN A REAL(TIM3_DIER 2747 84 ¥ CcxDE fi7, TIM3_CR2 %17 %% H ) CCDS fi % % DMA
wRIIAE), WA — DMA 1E K.
TIM3_CCMRXx H1f] OCXPE {4 TIM3_CCRX #7252 75 5 B F P 3k 5 (7 4%
R R T, T FHAE UEV X OCXREF A1 OCX i H A 4. [R5 (RS 3 AT LAGA B B s 10— ANt
R A L AU (FE SRR =0 ) 1 R FH St — A B ikl
A L A A ) i B A B
1 GEFETHEER T B (R, ANES, TR AR .
2. AR BE S N TIM3_ARR F1 TIM3_CCRX 2 /881,
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3. R B A — AR, & CexIE fi.

4. P AL, il

— ORI 5 CCRx LRI #lE: OCx H4H 51, #E OCxM=011

— B OCXPE = 0 Z:H Fi2s 8k 27 17 o

— B CCxP = ORIy i f P AL

— H CcxE = 1 fiifigfa

5. W& TIMX_CR1 i 1745 ) CEN £ J5 s i £ 4%

TIM3_CCRX 75 47 %% RE W% 15 AT A B i 08 i 541 10 AT S DA HH B, 2% PR R A P T 4 3 A7 4
(OCXPE="0", 5] TIMx_CCRX (5 #5788 R BRTE R A N — IR R F A B 500 . FIRISGH T — M+

Write B201 in the CC1R register

/
TIM3_CNT 0039 X___o03a__ X 0038 /,\< 'ha00 B201
7

B201

TIM3_CCR1 003A

OCIREFOCL |\ /l—

Match detected on CCR1
Interrupt generated if enabled

18-28 fHi tb s, #F: OC1

18.3.9. Bk SR A% (PWM) R

ik 5 A il A 2T PR = AR — AN TIMX_ARR A7 85 B2 A% . HH TIMX_CCRX Z A7 281 & i = L 15
T

7£ TIM3_CCMRx #FfF8sH 1) OCxM A5 N “110”7 (PWM R 1) 5% “111”7 (PWM A 2) , fetgah
S BN OCX i tH B TE 7™ A4E — i PWM. 208 B & TIMX_CCMRX 2717 #% 1) OCXPE {4 BEAH N 1) Fii e
WA, IR E R E TIMX_CR1 277745 ARPE A7, (7E A it bt s B 2 ) i B 1 3 220 3 1 i
TR F .

PG RAE AN AR %, PR AA A ReL IR B T Ede, IAETHEE T A6 v e i,
ZE BB TIM3_EGR 7 17 a5 1 I UG A RAIRIL FT A I 27 47 25 -

OCX MR AT LLid I X4 7E TIM3_CCER a7 a5 H 1) CCxP 78, & n] LAk B Hi P R EUR P
3. OCx Hyfar Hifi Gid 1 (TIM3_CCER 1 TIM3_BDTR i f£#5H)CcXE. CcxNE. MOE. OSSI #l OSSR {7 #]
HEFEHl. VEN TIM3_CCER #7838 IHiA .

7 PWM B (B30 1 8030 2) 7, TIM3_CNT 1 TIM3_CCRx #A4EHEAT LU, (I 14 15007 1)
DL E B 5754 TIM3_CCRX<TIM3_CNT ¥ TIM3_CNT<TIM3_CCRXx.

EARIXFE, N T 5 OCREF_CLR Ihfg, OCREF_CLR X A] L@t i~ 7 045 -

1: MRS R,

2: TEHH LA (i frozen BLE (OCxM=000) VJ#F{E& PWM B0 (OCxM="110"8"111") il it
KE (TIM3_CCMRX 2172/ OCxM) .

TEE I BRI 4TI, Xl R s D)4 ) PWM R,

R4 TIMx_CR1 ZFA7as CMS ML HPIRAS, E I 28 BEE 7 ALV 55 1) PWM {5 5 Bl e 571 PWM 15

=
o
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PWM 3 #5 % AR 2
o [ hitHAElE

1 TIM3_CR1 #5245 1 ) DIR A AR EHESAT I Eit %, S/ T —4 PWM B 1 1611, 4
TIMXx_CNT < TIM3_CCRx i/, PWM Z% {55 OCXREF M, HNUNL. @i TIM3_CCRx HHILLEME KT H
B EBEHE(TIMX_ARR), ] OCXREF ffFF N1, WIRLILEAE N 0, N OCXREF f#FF N0 FEN
TIMx_ARR=8 I i1 753 75 1) PWM 3 JE 52451

Counter register nnaa 4 ﬁﬁnann

OCXREF

CCRx=4
CCxX1F |
OCXREF L
CCRx=8
CCx1F |
OCXREF Y

CCRx>8
CCx1F J

“”

OCXREF

CCx1F J

18-29 Edge-aligned PWM waveforms (ARR=8)

CCRx=0

F T E

24 TIM3_CR1 %725 11) DIR £ v i i 47 170 Rt 5.

£ PWM 50 1, 34 TIM3_CNT>TIM3_CCRx I} &% {55 OCXREF Nk, HN A& . WH TIMX_CCRx H1 Lk
BAEKT TIM3_ARR H I H BB, W OCXREF fREFA . B0 FARE 4 0%[11 PWM 7% .

PWM H 3 R

2 TIM3_CR1 ZFf7% 1) CMS LA 900" I g s 55485 X (B A HeAth iR E B 6 OCXREF/OCX 15 5 #f A AH 7] 14
TERD). MAEAFN CMS A E, BN E T LIE T ) Lok SO b & 1. 7ETH s i Pt 4 1. 87
THEE ) BRI R SN 9 1. TIM3_CR1 4748 I THE07 180467 (DIR) A A4 58T, AN EEH AT B E .
B H 2 g 55 (1 PWM R 161

B TIMx ARR=8

B PWMERK 1

B TIM3_CR1 & f## ] CMS=01, FEH 50T, it 8 m T 8o 38 B &
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! ! | | |
| ! | | | ! !
Counter register ) 0 X 12 X3 (a5 )6 X 7 )X &) 7X(6 X5 X4 XBX 20X 1)
1 1 1
! i AR i i
OCXREF__| ! o : !
| | | | |
OCRx=4 ! I ! ! ! ! !
COXIF | CMS=01 | R A :
I CMS=10 A o | i
I CMS=11 P ! !
OCXREF E i i i lﬁ l
| —_— |
CCRx=7 ! I :
CoxlF 4+ CMS=10o0r11 {1 !
T H |
OCXREF— - ;
I CMS=01 'f g |
CCRx=8 | : | H
CCx1F ! CMS=10 1 i
I cMs=11 if |
o ! i
OCXREF —— i .
CCRx>8 | CMS=01 if 1
CCXIF | CMS=10 iA |
1
I CMs=11 al :
] ]
OCXREF — :
CCRx=0 1 CMS=01 !
I 4 CMS=10 !
CCx1F lf CMS=11 A
A A
K] 18-30 H X551 PWM 3% (APR=8)
A F v e S5 U s -

LIS S0 o s v P o 5 e s 0 B A T A o IO 0= 007 = - A T WS 2 o T SN B BT
TIM3_CR1 #7494 DIR S 4mi{E. thah, #AEARER &4 DIR A1 CMS fi7.

B R LB AT P U S N U T A, OIS AN B A R . R
— R NS AR T A S E AR A E(TIM3_CNT > TIM3_ARR), W7 [ ASH R . filtn, it
V€ ISR AT e o ORI = o S T o i
— ¥ 0 B TIM3_ARR M{ES N, J7 S8, (AT HF4F UEV.

B A O SRR ORI I TE R AE B BT 1 AR — AN T (B B TIM3_EGR £ ¥ UG fir),
H HANEEAE T AT 1 R A SO B3 1A

18.3.10. One-pulse mode

Rk COPM) & il AR AR 22 AR 1 — AR o X AR xQAe VP TH B o B — /N, HR7E— AR
FPRI AR 2 5, 72 AR — AN 5 T Bl s i F Bk

AT LLIE I AR 2% 8 B T4, 7R LA Ual s PWM B R P22k . %8 TIM3_CR1 /74
(¥] OPM {74 £ Bk st 2, X FE mT LALE T3 B S I TE =4 F — N E T 4F UEV 51k

PCY L EE S TR VIR E AN RIS, A REF=AE—ANkih . HEhZ Bl CHE i 8 IETES Rl , 2
THH:

B i R iH B CNT < CCRx < ARR (4373, 0 < CCRX)

B oy TR CNT > CCRx
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TI2 |_|
OC1REF
oc1 |
9]
TIM3_AR R+ %
o

TIM3_CCR1

e

0 >

<>
tDELAY  tPULSE

Pl 18-31 Bk = 51l 1
Blhn, 24T EEN TI2 N BRI S —A ETH PR, AR toeay ZJ5, £ OCL EF=E—NKER
tPULSE (1 1E ik
8 TI2FP2 1F Ak 1:
B & TIM3_CCMRL1 F{7a ) CC2S=01, # TI2FP2 B4 E] TI2.,
B & TIM3_CCER #1811 f) CC2P=0, {# TI2FP2 fEUsH I _ETHS.
B E TIM3_SMCR #F{78: 4 TS=110, TI2FP2 A A 4% 2 i fil & (TRGI).
B & TIM3_SMCR #7811 SMS=110(fik K 3X), TI2FP2 #H K5 shit s .
OPM I Y H1 5 N LU AL AT A7 4% (K B DR (25 BRI B3 R v RS 003 40 )
B toeiay H TIM3_CCR1 2747 28 HME 2 Yo
B teuise HH BN EE AN LA 2 [0 1) ZE {8 € X (TIM3_ARR — TIM3_CCR1).
B R A ORI B A ) O B LRI, ATH RS ik B s R B I 277 AR — AN\ 1 81 0 1 s
Y52 E TIM3_CCMR1 #4724+ 1] OCIM=111, # A PWMAHL 2; R4 75 2 A7 b FEHb AL RE T 4 % A7
#. B TIM3_CCMRL1 #1/f) OC1PE=1 1 TIM3_CR1 Z% {8t /) ARPE; #RJ57E TIM3_CCR1 %17 2%
HIAS MG, 1E TIM3_ARR ZiffdsHHE B HME, WHE UG Lk A — N F:, Ra sy
FE TI2 LW — oA it . A, CC1P=0.
EXAMI T, TIM3_CR1 #4745 H1 1) DIR #l CMS A7) 1% B K.
By R —AN ko, BrBA i & TIM3_CR1 Zi/7 4511 OPM=1, 7E N —HHFACUTHEE N A 3)
PR R B O)i {57 11T
FeBRiEOL: OCX HRidfEfE.
TSR s 7E Tix Fi B AR B 45 15 B CEN A7 LUS Zhit $ad . SR 0 A b A Il iy L A
FAEP A T W R (B R IX SRR B I b A, R e SR T AT 45 3 1 BN E R tDELAY .
WHR DL/ NER R, AT L E TIM3_CCMRXx /725 H () OCXFE fi7; Itif OCXREF(fil OCx)H #%
U 7 38500 7 AS P L A PR 5 51, i 0 g T2 5 LU T G (1 33 T — #F . OCXFE R TEI@IE R E > PWML il
PWM2 K S F FH

18.3.11. gmig s DA

e PR gmig ge e R R i R8s HAE TI2 iy it-%, WE TIMx_SMCR %1728 ()
SMS=001; ¥ RIE TIL S, N8 SMS=010; R iTHEraS EIRAE TI1 1 TI2 s, g
SMS=011.
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L% B TIMX_CCER ZFf#s 1] CC1P il CC2P £, mJLALEERE TIL A TI2 etk R FHFEL, B n] DXt 4
NTEVE 2 e o

PN TIL A0 TI2 B FRAE RIS E AL SR M O . ZER 73, BEIHE O 4 B 3I(TIMX_CR1 /74
) CEN=1), WIit&#s HaEKAE TILFPL 8¢ TI2FP2 F 1A Jk 9K . TILFP1 Al TI2FP2 J& TI1 #1 TI2 fEi#id
BN VS ARSI S 15 T R BATIEEAN AL A, W] TIIFP1=TI1, TI2FP2=TI2. 45 M A1E 5 KBk
RN, FEA T TR R T S S . RSB NAS S BRI, TR ) B R, [ R R A )
TIMx_CR1 77 /7251 DIR ALFATAHRN R B o AN TS RAKEE TIL th8. K TI2 THEEs RIS T11 A0
TI2 tHE, TR (TIL 80 T12) kA 464 H ¥ 115 DIR £,

it A He FUSE AR AR FAH Y T T — N A 7 AR R AN B X B R THEER R AE 0 3 TIM3_ARR
TATAR I E B2 B 2 A S B (AR 77 ), 502 0 2 ARR 114, 52 ARR £ 0 1H40) . BT ATETF 4R T2 /i
WL E TIMX_ARR; [FIFE, fiskas. LLIas. T Amas Al i Reve S50 TAR QI o gntd s QR4 3y
B 2 AFEA, DA RR AR . FEIXAMEEEUT,  THEE R IR & g ) 245 1003 B2 AN ) b 1 Zh s i, B
BT AR I N IR AR R B RS 2R (AL . V807 1) 5 A T P A% IR R G 1 7 Rl X 2. R B T BT vl Re
Her, B TILA TI2 AS[E AR

# 18-1 TH¥UT M 5% EHE 5K R

Active edge Level on opposite signal TILFP1 signal TI2FP2 signal
(TILFP1 for TI2, TI2FP2 for TI1) Rising Falling Rising Falling
Counting on High Down Up No count No count
TI1 only Low Up Down No count No count
Counting on High No count No count Up Down
TI2 only Low No count No count Down Up
Counting on High Up Up Up Down
TI1 and TI2 Low Down Down Down Up

— /NI E R G A T DL B S MCU EREM AN T ZEAMT 2 1 B4, (R, — MR LB gmis 2 1
E BTG S, KRR T UM RS . A AR N 2R = AME B R R S, TR
BRI A AR T W R — AN R R A

TR AR E RSB, SR TIHEUE S P AR . B RN TSR T RIULIRE, A
BL a2 e g A s B ol R 10 A RS 1O B S — AN S N PR A RN, R e e A
T
CC1S="01'(TIM3_CCMR1 Zi{74%, ICLFPL Wit %] TI1)

CC2S="01'(TIM3_CCMR2 % {7#%, IC2FP2 Wit £ T12)
CC1P="0'(TIM3_CCER 7 f7#%, IC1FP1 RJxHl, ICIFP1=TI1)
CC2P="0'(TIM3_CCER #i {744, IC2FP2 RJxHl, IC2FP2=TI2)
SMS="011'(TIM3_SMCR & f£#%, A 4 AITE EFHITRI R A Q).
CEN="1(TIM3_CR1 i /%%, iHEas1#ak

245/412



PY32F030 E5&EF1f

forward jitter backward jitter forward
SR [ N N I Y A [
_MJ LIy LJuy I
TI2
Counter P down P
K] 18-32 g #e BT B TH SR 4R S
forward jitter backward jitter forward
TI1
TI2
_I_I_‘
Counter
=
c‘:lv;l‘n_l—l_u_u up down

18-33 IC1FP1 JAH M2t 52 1 AR =X s 451

U E N AR C B R A A 1% CURE SR, R MBS AT AL BAE R . A 28 =N E B AR AR S 52 I s
AT UAIN & AN G i 2 SR TR RG . SRAS SIS S G, IR JGESE) o FR LI w2 5 &40 i mT
HIAERE H Ao MR A TS S 18] A TRV RES, T D2 ] 5 R ek ) 5 b T H s . R AT READ TS, W] DAETHEGE OB
BAE R =AM AR A A7 Ay RIS S 20 I, JFHAT Al 55 — AN 437728 5 aT BUER — A
S B AR K] DMA 18 SR RS [H1E

18.3.12. ER MmN\ R
TIM3_CR2 ZFf7 2810 TILS £, FCVFiEE 1 0% N JESE 28 B8 8] — /N el 1% B i, a1 3 /M A\ i
24 TIM3_CH1. TIM3_CH2 fl TIM3_CH3.
S ol RERE R T BT AT S I BRI A N ThRE,  dnfd e AR ONF 3R
— NN F AR R R AR AR A

18.3.13. 5E I 28 F 40 5B i R [R5

TIM3 JE i 28 BEHE 7E 2 PSRRI — AN SN Il [R5 . EATRE. 1A U il R A
MAER: FAAER
TER A — MR N AR, THEER AN B Po S as Be 0% ER w64 IR, 4R TIM3_CR1 i 745 1)
URS f N, 382 A — AN UEV: ANEFTE Pl 37 7745 (TIM3_ARR, TIM3_CCRX)#S# 58 1 -
TELLR B, TIL N BT S 800 Bk s =
B OFCEEE 1 DRI TIL O ETHE. BCE R IERRER I T (EAI T, AT EAE IR, LR R
IC1F=0000). fil & #AE o A A R o e, PrAA R ENE . CCLS A kB A fligkis, &
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TIMx_CCMR1 % f7#%h CC1S=01. & TIMx_CCER % f£#: CC1P=0 (fl CCINP=0) LAHfisE et
(R R ETHE)

B & TIM3_SMCR #Ff£#+H SMS=100, ALE el RN ; & TIMX_SMCR #FFf£4F+ TS=101, i%

¥ TILAE AN

B & TIM3_CR1 #Ff##H CEN=1, Jaz5hil#ds.

TR AR TG BRI B4, SRR BRI ES TIL HIL A ETHE, di, (8 sE TR M 0 &
PR B FI, AR AR & (TIM3_SR #7880 TIF A0 #i i B, #E4% TIM3_DIER #17#8 b TIE(HH i G
ALA1 TDE(DMA R AL E, 74— i SR — 4~ DMA 3K

T BRI Y B E R A4 TIM3_ARR=0x36 I 51 {E. 7£ TI1 EF-us A vH s (1) SeBr 52 A7 2 8] (1) 4E By
HCERT T i N i 19 2 [ 20 HL B

TI1

] I

uG

|

CK_PSC

| | ]
Counter register mmmmm@m@@m@m@ 03
' ]
TIF

18-34 S AT 42 ] HL it
Slave mode: Gated mode

Fz FE I PR N i PR PRSP R TS

TEW R B rp, TR RAE TIL (R ) k4

B PCEGEIE 1 DRI TIL B R N JE AR T T (AR, ANTRELIERE,  PrEAOREF IC1F=0000).
il A AR R AE R T A eS, FTUAA TR ERCE . CC1S A Tk B Niskik, B TIMx_CCMR1
74+ CC1S=01. & TIM3_CCER % {7 s+ CC1P=1(H1 CC1NP=0) LA#f & M1 (FAG I ) .

B & TIM3_SMCR % f##sH SMS=101, FLEER #1380 B TIM3_SMCR #f7#+ TS=101, i&

B TILE NI
B E TIM3_CR1 #ifr#sH CEN=1, Ezhit#ds. EIEAT, W CEN=0, NIiHE#AmEz, A
vV 2 NGRS TR

NI TIL N, THEES UG S et 5, — B TIL AR s M -8, 2 B8 o 4 s 1 i AR 13
TIM3_SR i) TIF #5E .
TIL E TR FITHE A S b s 1k 2 (] ) S B B R TIL 4 N\ i (1 260 [R] 20 FL i
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mo__| '
'
CNT_EN

CK_PSC ] LJ

Counter register m 31132 E
1

TIF

write TIF=0

18-35 [ AR 2T 942 il FEL %

M R A
i N s b 38 v (0 A RE T R

FE NI, HHECERTE TI2 BN B B TR IR 8 1 i3

B PCEGHIE 2 K TI2 1 T BB ANDER AR S (AR, AT EARMIJER AR, fRFF IC2F=0000).
i 2 A h AN A R 0 8%, AT EEE . CcC2S fir WA Tk A M3k, B TIM3x_CCMR1
74+ CC2S=01. & TIM3_CCER % {7+ CC2P=1(H1 CC2NP=0) LA#f i& H¥1: (FAS I H ) o

B E TIM3_SMCR #ff#s 1 SMS=110, A& &N 28 Afi & #E0; & TIM3_SMCR % {743+ TS=110, %

B TI2/E N NYR

B TI2 B A ETHR, THEER TR AR A R B OKEN T R RN iE TIF AR

JRBTHECZ A I ERS BT T2 460\ S ) 2 A0 HL i

TI2 LR AT ds

TI2

CNT_EN

CK_PSC

Counter register

34

TIF

18-36 fi A AR T A 42 ] P

MR SRR AR 2 + R

AR B 2 AT LA 55— Al B (MBI B2 1 A Al 25 B CRR A1) — 2 . X, ETRAE S HEH
VESNERIS Bl AN, AER AR, TR R S URT LU 55 — M A AF R SN - A RUEH

TIM3_SMCR 2 {728 11) TS £7i%# ETR /4 TRGI.

FENmERE T, —EAETIL EMB—A TG, HEERRIZE ETR B8 —A_LJHis Bk 8e—ik:

1. @i TIM3_SMCR %7230 B A0S fir J Ban N LS -

— ETF=0000: A 1M
— ETPS=00: A i #ids

— ETP=0: & ETR () LA+, B ECE=1 e/ et 2,

2. TR ECEEE 1, R T E BT
— IC1F=0000: 1 &%
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a1

— il R AR AR AN R AR T A, AN TR B E

— ® TIM3_CCMR1 Ziff4s ' CC1S=01, P4 AL 3RIF

— H TIM3_CCER %1783 FF CC1P=0 DL & APk (R A _EFH)

# TIM3_SMCR #fr#sH SMS=110, FLEEm Ak, B TIM3_SMCR #FFir#sH TS=101, #%H#
TILE AN A .

LTI B A ETRAR, TIFRRERERE, (HEITAAE ETR ) BT ETRAE 51 B AT
KA bR AL A PRERS , LT ETRP i N\ i ) = 7] 2 FL

Ukt ! !
i | i
CNT_EN ! !
1 1
[]
ETR ! u |_| I
: 1 1
CK_PSC i !_I ﬂ
: 1 1
Counter register 34 | X 35 X 36
T
1
TIF

18-37 AN S 3 2+ fiph A A T A7 ) F

18.3.14. & B 2% [F) 25
FITAT TIM JE I 8846 A EAHIE, F T timer ([P BB BRI RE . 24— M ER a8 Ak F EA, B LUK 5
AT WA E I S (T RS AT B AL BBl (5 e Bl R A
T EEIR T fid A AT AR S PR AR
FERA—ERSENA AW TR

TiM1 TIM3
clock
MMS s SMS
UEV | |
NA
Master Slave |[cKk Psc
mode TRGO1 ITR1 mode
prescaler counter control conrol prescaler counter
input
trigger
selection

18-38 /M E R &3 1B 5

AT CABC B E 4% 1AV E R 8% 3 T Pitas . 34T T IR Ak

MOE E I e 1 OB, B RS AN E R UEV 40— NI & 5 5. 7€ TIM1_CR2
FAFA ) MMS="010"I}, 43 2™ 48 — AN BT HAFR/E TRGOL Bl — A BT E 5.

HRERSE 11 TRGOL frH 2/ 28 3, W E TIM3_SMCR 277481 TS="000", [ic & e a% 3 Nk
P ITRL A oA 30 Ak A ) AR 2

SR M A i 28 B T MR B X 1(TIM3_SMCR #7481 SMS=111); iXFEER 28 3 BIAl dise
2% 1A BATE R TR (R i 2% 1 f i Eas i )15 5 0830

e, WA BEAHN(TIM3_CRL 47 #5)f1 CEN 174 5l h W~ e i 2%, # iR 565 3 Timer3, J5/83h

Timerl,
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e W OCx Bk N E R 2% 1 MR M (MMS=1xx), ‘&1 T T IR e i 2% 2 fIiH s .
A —NE R B LS — N e 2R

TEXAMIFHp, B #S 3 M RE B e 28 1 f i e sl . 2% FRIMER:. R e 4% 1 1) OCLREF
NI, SEIS A 3 AR AR IR A ER I B e AN S I s R B AR R el T SR X CKOINT B A
3(FCK_CNT=fCK_INT/3)755],

BB E & 1 A ERR, 2 E R LB S %15 5 (OCIREF) Jyfil & i th (TIM1_CR2 27 £ 4% )
MMS=100)

B E EHT 25 1 1Y) OC1REF HJE(TIM1_CCMRL #A{74%)

B B e i 48 3 AER 28 1 -3 A il & (TIM3_SMCR 771725 1] TS=000)

fic B e i 28 3 N1 14 (TIM3_SMCR % {725 ) SMS=101)

# TIM3_CR1 Zf7#% 11 CEN=1 LUM# G e i) #% 3

& TIM1_CR1 /#4511 CEN=1 LLB Bl i 2% 1

TE: GERTEE 3 MIN B SER A 1 BrEEE, X AR E R 45 3 THEER I RE (S 5 .

CK_INT [ ] |_,|_||.J|_||_||_||_

1

T

TIMERL_OCREF ______| !
1

1

nimeri_cnt [ Fc X ¥or Y rE N FF

ipo X o1 )

1
i
| 3048
[]
]

e S gl

;
1 1
[} [}
1 1
TIMER3_CNT 3045 ! ) 3046 ) 3047 )
o
[}
1
!

/

TIMER3_TIF

x

write TIF=0

K] 18-39 & &% 1 () OCT1REF il & I % 3

7t figure xx [OBIF, 7248 3 JBaheml, ‘SRS T et Ry vIaate, eI S 1 3L
EHIF RS . FTUTESR BhE R 2% 1 2 AT RAL 2 AN ERT 28, TN & EETT G, EI7EER 83 5 A
TEEERME. 5 TIMX_EGR #7451 UG A7 R AT & AL I 5 .

T =M 7rh, FERGENS 1AER S 3. Eres 12 EHRIEM 0 TF4E, T % 2 & MR IEMN
OXE7 JFha: 2 NI 2Tl 2 iigs 2 AR . 5°0'#) TIM1_CR1 /) CEN A4 25 1E 2N 2% 1, Ei 2% 3 BhEN{5

1k,

B B 4% 1 N ERA, B ENSMERE S (CNT_EN) oyl & it (TIM1_CR2 % 17 &%
MMS=001 #)).

Wit B 2 I 28 1 1) OC1REF B J%(TIM1_CCMR1 25 7£88).

Bic B 2 B 35 3 MER 28 13RS5 A il &2 (TIM3_SMCR %5 47 #5 1) TS=000)
Pt B 2 I 2% 3 A 135 (TIM3_SMCR % #7431 SMS=101)

B TIM1_EGR Z7a:f UG="1", BN ER 2% 1,

B TIM3_EGR Zif7asf UG="1", Ef e 2% 3,

EOXET Z 2 88 3 (i EER(TIM3_CNT), s E N OXET.

B TIM3_CRL1 #7251 CEN="1"LLf# RE 5 i 8% 3.

B TIM1_CR1 #4785 CEN="1" LU zh e i 2% 1.

B TIM1_CR1 47451 CEN="0’ L% 1 e i 2% 1,
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CK_INT _||_||_||_||_||_|I_

) ) 1 ) 1 [}

[} [} ] ' + I

TIMER1-CEN=CNT_EN ! ! ! [ 1 ! !
) ) 1 ) 1

[} | [} [} |

TIMERL-CNT_INIT P P :

oo L |

) ] 1 ] 1 :

TIMERLCNT 75 ) | | 00 b Yo1 Y o2

i i 1 i I ]

[} [} ] [} ) |

L L :

TIMER3_CNT AB Yoo} E7 | Y E8 X |E9

i i i i i i

B o B b |

TIMER3-CNT_INIT [ P i

[} [} 1 [}

] ] ]

TIMER3-WRITE CNT [ L :
] ]

) ] )

TIMER3_TIF

|

write TIF=0

18-40 i#id i REE I #% 1 W] LAFEHIE RS 2 3

FEA—NERBRERBN RN ER R

XA T, (R 8% 1 R Ae e i 9% 3. &% figure 132 (3ER:. — H e 4% 1 7L Hi
P, B EE 3 RUME a0 B UE (T LA A O) 44 B 23 A Py 3B B P vF 4. 7EURBIfl R A5 S I, SIS 28 3 1
CEN fiiflf Hzhb & 1, RN ER T 46 1H B 21570 8] TIM3_CR1 #4745 CEN fi7. PIANE I 25 I i
H R A ARAE X CKUINT B BA 3(FCK_CNT=fCK_INT/3).

e B e 8% 1 v ER, 3% I R (VEV) MO filk i i (TIML_CR2 %7 /7 2% 1) MMS=010)
Fie B e 2 1 A EWI(TIM1_ARR #17-2%)

e B B 2y 3 M ERT A% 1 IR il & (TIM3_SMCR % 47 #5 1] TS=000)

Bt B A2 I 2% 3 Mfih & A5 5 (TIM3_SMCR 2 7£4% ) SMS=110)

B TIM1_CR1 % {74811 CEN=1 DL sl 2% 1

cont JTULTUULU LUy
1 1 1 1
1 1
TIMER1_UEV ! 1
1 1 T T
1 1 1 1
nmerient (0 Y re N FF J T pot Y o1 Y 02
1 1 1 1
H HE
TIMER3_CNT i a5 VoL X a6 X a7 X as
i I
| —
TIMER3-CEN=CNT_EN ! [ 1
[} [} [} [}
[}
TIMER3_TIF ; A
write TIF=0

18-41 fF A E My 4% 1 1 SE Hrfid A e i 4% 3

FE =AM, BT RATE B S B wi R e AN TR . T IR RTE S L AR R B AR OL R, A ik
BTN A2 1 T2 0(TIM3_SMCR 7517 23 1) SMS=110) 1311k
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TIMER1-CEN=CNT_EN

TIMERI-CNT_INIT
i

cont T LU UL UYL
i

TIMER1_CNT 75 |

TIMER3_CNT

TIMER3-CNT_INIT

TIMER3-WRITE CNT

TIMER3_TIF

(=N R I FE.
N

N
(;D OOX. 57; TXESX EQ:XEA
AR

i_! o

18-42 FFH BN 25 1 HI{EREfbl R E 0T 88 3

5 — N E B B4R A A — AN TR HREs
AT N B LTIV LT GERE N &1, AEREE I SR L0 R A REE N 253, 2 WL Figure 132K

BT NPRETHEER XS T, 2 I 28 L ATHC BN BB R TILAN, 3 R E I 25309 ) -

He

B B e B 2 1R A, a2k e A BRI Sl A Bt (TIM1_CR277 745 1IMMS="001"),
Be B e I AR LA M, ATILRAS S il 2 (TIM1_SMCRF 42 45 FITS="100").
fic B 5 B 2% LA A R A5 30(TIMA_SMCR & 17 25 ISMS="110’)..
fic B e B 25 A EIMAE LS, TIM1_SMCRZ17 8 HIMSM="1",
Jic B 72 B 2% 3 M E B 2% L3R4S 4 A\ fish &2 (TIM3_SMCR % A7 %% 1) TS=000)
i B 5 B 2% 3 A firh e 45 30 TIM3_SMCRHF 47 25 ISMS="110’) .
M SR LTI BB A EFHEE, B4 I 38 [R5 4% B N SR PR AT, AN T IR A 25t 7] P 4 14

e XA, TE BB TR I 2R aa 1 (G BAE R IUGAHT), /N THEEs & O FF 4R, (HAT LA
I BN TR — /MR 27 A2 48 (TIMX_CNT)7E 8 B 28 B4R — Mk . T B R REE 21 32/ A U 78 i i 25 111
CNT_ENAICK_PSCx a4 MER .

18.3.15.

WEARR

2005 Pk NIRRT, M4 DBG #iid DBG_TIMx_STOP (% &, TIM3 it%as ] LAk 4k 1F 3 TA/EEL

FIFIETAE.

18.4. TIM3 &HEHE

18.4.1.

TIM3 #H| 748 1 (TIM3_CR1)

Address offset:0x00
Reset value:0x0000 0000

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res
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15 14

13 12

11

10

9 s

7 6 |5 4 3 2 1 0

CKDI[L:0]

ARPE CMSJ1:0] DIR | OPM | URS | UDIS | CEN

Res Res

Res Res

Res

Res

RW

RW RW RW RW | RW RW RW

Bit

Name

R/W

Reset Value

Function

31: 10

Reserved

9:8

CKD[1:0]

RW

00

I A 3 PR 7

3% 2 B SCAE E I AR A (CKUINT) S5, BB X I (1] 1 AE
DR AE 2 SIS AR (ETR, Tix) BT A (KR A 2 [ 19 23
)

00: tDTS =tCK_INT

01: tDTS=2XtCK_INT

10: tDTS =4 X tCK_INT

11: fREH, AZMEHXAEE

ARPE

RW

H ) B 2R Ak ARV
0: TIM3_ARR Z1Eas A Bt
1: TIM3_ARR i 728 N R b a8

6:5

CMS[1:0]

RW

00

e gt R AR

00: xR THEEHKHE 7 AL (DIR) 1) Bk 1A Rt
%,
01: x5t 1. THEas e B LA it BiE
SR H P
(TIM3_CCMRXx Z 1748 H1 CCxS=00) 1% i b4 ks &
iz, RAETHEER A i

K Bl

10: H g 2. TFERERAC B ) AN R R TS
FRACE M AN R AR R e e
(TIM3_CCMRx & f7#%H CCxS=00) % i Hui b 2%
£, RAETHEE A B 5o i B .

11: e Feaia 3. THEERAC B a AN A TE
FAC B A AN R U B A s
(TIM3_CCMRXx Z 1748+ CCxS=00) /1% i b5 ks &
Az, AR ES A EATE T SO ik B

M FETFEUSIT I (CEN=1), R MBI
Bl Sxd F AR

DIR

RW

JiT

0: s kit

1o i it

T TR G E D R O T S i AR S, %A

MR

OPM

RW

L G
0: {ERAETFHIN, THEEAEIE
1: fERAT —IKEBT FAFERR CEN A, TH8dsfF k.

URS

RW

TR R VA

PRI A B UEV S0 35

0: WA VFFAE TR s DMA sk, T TR — i
P — TSR DMA 3K

— T R

- BH UG

— KR e 8 722 4 9 B

1: B VR T R G  DMA R, U PR S
/R 37— A BB P T K DMA iR

ubIS

RW

2R

A B RLAZ AL SO VAR 1 UEV HAE 4R

0: ¥ UEV. FEH(UEV)FH/HH FRE—FHfF 74k
— BRI R

- % HE UG L

— MBS 1) B8 7 AR O B

WEGAT I P AT B N A T TR 3
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Bit

Name

R/W

Reset Value

Function

1: #51E UEV. AFERHSEME, T aas
(ARR,PSC,CCRX)fRFF AT -

WMPRET UG Aol W3 il 85 & T — AR A7,
DU B R A 4 R R IAR AL

CEN

RW

NG
0. AL

Ve TR

H: {ESCIFRE T CENBUR, SMERISH. TTREBI A
A RET (. AR BT DL B SR R B CEN
fir.

18.4.2.

Reset value:0x0000 0000

TIM3 #5135 7% 2% 2 (TIM3_CR2)

Address offset:0x04

31

30

29 28

27

26

25

24

23 22 21 20 19 18 17 16

Res

Res

Res Res

Res

Res

Res

Res

Res Res Res Res Res Res Res Res

15

14

13 12

11

10

7 6 5 4 3 2 1 0

Res

Res

Res

Res | Res

Res

Res

Res

TI1S MMS[2:0] CCDS | Res | Res | Res
RW [ RW [ RW [ RW [ RW - - -

Bit

Name

Reset Value

Function

31: 8

Reserved

R/W

0

RE, HENO

TI1S

RW

TI1 &

0: TIM3_CHL EMIER] TI1 FiA.

1: TIM3_CH1. TIM3_CH2 il TIM3_CH3 & & Rl 5
HER TIL M.

6:4

MMS[2:0]

RW

000

FRE R

IX AL T RAE B IR BB I 2R FP (5 B
(TRGO). FIREMIAAUITR:

000: 17 - TIM1_EGR #4781 UG Mg H TAE ik
i (TRGO) . n S A N (AL T IR S s 1) %)
PR AL, M TRGO b5 5 AN SR 8 A7

SH AR,

001: fo¥F - WEEFEREES CNT_EN #FH F1E Ml
H(TRGO). i F5 ZEAE A — i [) J& 3 22 A o 2% w42 il A
SERT 2RI — AN 0. THEMEREE S &8I CEN i A Al
I N AR SNG S E S iR
S5 TRRMAR, TRGO b — MR, BRIEE
7 EMER L TIML_SMCR 2977255 MSM £ [ #
).

010: HHr - HEHFAME AR RN (TRGO). i, —
AN 32 5 B 25 IR AT LG AR — AN MOE IS 0 T2 00
011: Ehgefbkoh - — H kKA — R IRE — R L s shint,
HEHE CCLIF bRERN B ETEEENRE), fkidikd
— A EfKMH(TRGO).

100: tb# - OCIREF {554 H T1E Jufuh % %y
(TRGO).

101: tb# - OC2REF {554 F1F Jufh % iy
(TRGO).

110: % - OC3REF {554 F1E Ak fi
(TRGO).

111: ¥ - OCAREF {55 %M 1B Mfi & fa
(TRGO).

CCDS

RW

IR/ EL ) DMA 8%
0: M4 CCx FHMR, 1%t CCx 1) DMA &K,
1: HRAETEH RN, #H CCx ) DMA iR,

2:0

Reseved

TREE, AN O
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18.4.

Reset value:0x0000 0000

3.

TIM3 M3 B %% (TIM3_SMCR)

Address offset:0x08

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res Res Res MSM TS[2:0] OCCS SMSJ[2:0]
RW RW RW RW
Bit Name R/W Reset Value Function
31: 8 Reserved
FIEE
0: TLAEH
7 MSM 1: RN (TRGI) LRS- REIR T, DA VRLE 2470 € i
(BT TRGO) S ERIMER 28 A FERFD . X0 ZRAT
JUAE B 2 [R5 B — /N B — I S R & R A
fink 106
X 3 ALk AT RIP TS B UR BN o
000: Internal Trigger O(ITRO)
001: Internal Trigger 1(ITR1)
010: Internal Trigger 2(ITR2)
. 011: Internal Trigger 3(ITR3)
6: 4 TS[2:0] 100: TI1 (AN 25(TILF_ED)
101: JEPJE I E AR L(TILFPL)
110: &35 I E I 2 2(TI2FP2)
111: reserved
W MBI SN AR AR LS, A E R
ffi FHIX S BT EAT]
OCREF &% ik #%
3 occCs 0: OCREF_CLR_INT i##:%| OCREF_CLR #ii A\
1: OCREF_CLR_INT #4%%| ETRF
B I F
LB TN S, MRS5S (TRG)KIAE UL Hik b K
AR NAR AR 50 (LT 428 1) 25 A7 38 R i) 27 A7 25 (1 UL FA)
000: KM - a0 CEN=1, W55 H%s B8 i a3
B ERIR ) o
001: #mfdesizt 1 - AR4E TILFPL MU, THUESTE
TI2FP2 Hyil ¥ B/ T 4.
010: ZwiGeEEat 2 - AR4E TI2FP2 HIHESF, HHEERE
TIIFP1 Ry ¥y B/ R4
011: ZwiDa3Est 3 - ARYEHAN NS, THERTE
TILFP1 A1 TI2FP2 {3As 1A R 5.
2: 0 SMS[2:0] 100: AR - P il (TRGD) W AW EHT )
GRS, R R —ANER A ARG S
101: [0 - MR (TRG) yE I, THECEs
BhFFE . — BRI G, TR E(EARE AL .
THER B Ja S A I 2 3 1 .
110: fil kAR - THEESAE AR TRGI I LA 3)
(BAEALD), HATHEE
WIS B2 32351 .
111: AMTEFEE 1 - AR RR RN (TRGH B LA
RS Es .
VE: WS TITF_EN ¥ Al Hi N (TS=100)8f, AZAHEH
[, IXERN,
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Bit Name R/W Reset Value Function
TILF_ED 7ERIR TILF A4 gt — A, SR 1440
2 BB A R SN 1 R
#* 18-2 TIM3 internal trigger connection
Slave TIM ITRO(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011)
TIM3 TIM1 Reserved Reserved TIM14 OC1
18.4.4. TIM3 DMA/H Wi e #7728 (TIM3_DIER)
Address offset:0x0C
Reset value:0x0000 0000
31 | 30 | 29 28 27 26 25 24 [ 23 [ 22 | 21 20 19 18 17 | 16
Re Re Re Res Res Res Res Res | Re | Re | Re Res Res Res R | Res
S S S S S S es
15 | 14 | 13 12 11 10 9 7 6 5 4 3 2 1 0
Re | TD | Re | ccaDb | cc3aD | cca2b | cciD | UD [ Re | TI | Re | cc4l | cc3l | ccal | cclE | U
S E S E E E E S E S E E E |
E
RW RW RW RW RW |Rw | - R - RW | RW RW RW R
W W
Bit Name R/W Reset Value Function
31: 15 Reserved e, —HiELANO0
TDE: fu¥ffiikx DMA i3k
14 TDE RW 0 0: Z&iLfih/k DMA iR
1: ViR DMA R
13 Reserved 0 R, —HBNO
CCADE: fVFiFR/ELEE 4 (1 DMA iR
12 CC4DE RW 0 0: Z51EHH3R/LLEL 4 1) DMA i 3K
1: RVFHIR/ITLE 4 ) DMA ik
CC3DE: fFiFR/ELEE 3 [ DMA iR
11 CC3DE RW 0 0: Z51LH3R/LLE: 3 1 DMA i 3K
1: FRVFHISR/LER 3 1) DMA iR
CC2DE: RMF/ELEE 2 [ DMA iR
10 CC2DE RW 0 0: Z51LH3R/ELE: 2 1) DMA 13K
1: RVFEHIVELE 2 () DMA iR
CC1DE: ARMI/ELE 11 DMA IR
9 CCI1DE RW 0 0: Z51EHH3R/ELE: 1 1 DMA i 3K
1: RVFEHIVELE 1 1) DMA iR
UDE: fC¥F 3 DMA &K
8 UDE RW 0 0: Z5 LT H ) DMA sk
1: FOUFEHTIY DMA iR
7 Reserved 0 RE, —HENO
TIE: vl 7
6 TIE RW 0 0: Z&1Lkfhk Hp T
1: FRVFflR b
5 Reserved 0 RE, —HELNO
CCAIE: FVFMsR/LLEL 4 ity
4 CCA4IE RW 0 0: ZEIE3R/LEL 4 F b
1: UYL 4 il
CC3IE: FuiFmisk/LbEL 3 Hhlky
3 CC3IE RW 0 0: ZEIE43R/LE 3 ik
1: OV 3 ik
CC2IE: FuiFisILLEL 2 Hhily
2 CC2IE RW 0 0: ZE iR/ R 2 ik
1: OV 2 ity
CCLIE: FiFis/LLEL 1 ik
1 CClIE RW 0 0: ZEIE3R/LEL 1 b
1: OV 1 iy
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Bit Name R/W Reset Value Function
UIE: i sE 3Tk

0 UIE RW 0 0: ZE LT Hh b
1: RV

18.4.5. TIM3 REFF2(TIM3_SR)

Address offset:0x010
Reset value:0x0000 0000

31 | 30 | 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Re | Re | Re Res Res Res Res Re | Re | Res | Re | Res Res Res Res Res
S S S S S S
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | CC4 CC3 CcC2 CCl | Re | Re TIF Re | CC4l | CC3I | CC2l | CC1IF | UIF
S S S OF OF OF OF S S S F F F
- - - Rc w | Rcw | Rc.w | Rc_w - - Rc_ - Rc_ Rc_ Rc_ Rc_w Rc_
0 0 0 0 w0 wO wO wO 0 w0
. Reset :
Bit Name R/W value Function
31: 13 Reserved - 0 R, —HRNO
HRRIEE: 4 B ERAR T
12 CC40F Rc_w0 0 % Il CCLOF Hiik
Wb 3 RPN L
11 CC30F Rc_w0 0 % I, CCLOF itk
iR/ 2 PRl
10 CC20F Rc_wO0 0 % I, CCLOF ik
BN AR S BVEE7N T
A 24 O P 368 T 4 T B 9 N AR SR, i b ie T A
1. 50 nliERRIENL.
9 CC10F R 0 0 \ A
e 0: Tiddigki=rk;
1: CCLlIF ¥ 18, TH#mMECEHHMiRE TIM1_CCR1
A7
8:7 Res = 0 R, RN 0.
fid = 4% HH W AR i

MRA R FAE CH MBI AR T R TR U
ERERIN ZE TRGI M SRR 37

6 TIF Rc_wo0 0 BB, B IR T — ) B e AR AL B
1. EHMAE 0,

0: LRk B HEF=4:

1 fil o 25 o W S A B

5 Res - 0 RER, RN 0.
HERILE 4 hkibRid

4 CC4IF Rc_wO0 0 5% COLF Hiik
ERIEL L 3 hkbRic

3 CC3IF Rc_w0 0 5% COLIF ik

, CC2IF R w0 0 R/ 2 hkbRid

%3 CC1IF #iid

IR 1 R WrbRid

WIRIEIE CCL ML & v i
MBS LB TT R A AR B 1, (HAE LSRR
R TINS5 TIM3_CR1 %17

I CMS 1), B H#EE 0.

1 CC1IF Rc_wO0 0 0: JCULEC A& A:

1: TIM3_CNT fJ{H 5 TIM3_CCR1 HI{EILHL

RIEIE CCL Ml B i AN
IR AR AR 1, B G O Bl i
TIM3_CCR1i% 0.

0: RN
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Bit

Name

R/W

Reset
Value

Function

Lo WA F FLIFSCE O3 TIM3_CCRI(fE ICL
A B 5 B SR AR R A ) o

UIF

Rc_w0

BT WibRid

LA WA A R E 1. B AR 0,

0: TFEF M4,

1. BRI EREARIA R . Y A A S TR s
1:

- % TIM3_CR1 %1 #%f) UDIS=0, 4 REP_CNT=0 i~
A AR (R R R A R R R,

- % TIM3_CR1 Zi{##: 1 UDIS=0. URS=0, 4
TIM3_EGR {7831 UG=1 W /== HEHr

PECRAEST CNT EFHI861L);

- 7 TIM3_CR1 %/ /£2(f) UDIS=0. URS=0, 4 CNT #%
fil R A EATGR LR =R R

. (3% DI 3F 3R (TIM3_SMCR))

18.4

Reset value:0x0000 0000

.6.

TIM3 E4 =4 F 72 (TIM3_EGR)

Address offset:0x14

31

30

29 28

27

26

25 24 23

22 21 20 19 17 16

Res

Res

Res | Res

Res

Res

Res | Res

Res | Res Res Res Res Res

Res

15

14

13 12

11

10

Res | Res

3 1
Res | CC4G | CC3G CC1G

Res

Res

Res | Res

Res

Res

Res

W

Bit

Name

Reset Value

Function

31: 8

Reserved

R/W

0

Reserved

0

fRE, —HHNO

TG

PR il A

AR 1, AT — Mok ek, Bk e s
0.
0: LahfE;

1: TIM3_SR FAE4H) TIF=1, T 8 X5 B 1) b A
DMA, WA= 48 5 ¥+ Wi &l DMA.

Reserved

CC4G

P ARILLEL 4 At
2% CCI1G fifik

CC3G

PEAR R 3 A
% CC1G ik

CC2G

FEARE IR/ 2 S pF
2% CCIG {#iik

CC1G

AR LR 1 H A

AR 1, AT AR, e
i 0.

0: LahfE;

1: 7EIEIE CCL Lp=A— Mgk i At

MG CCL BB

W CCLIF=1, #FFF)JaxIRiH BRI DMA, 7= A4: #H R
A DMA.

F7iBiE CC1 Bt B MM -

YR BEHMEH I E TIML_CCR1 271788, &E
CC1IF=1, FJFJaxtRifr)FWifl DMA, = Az 48 5 1 A Wy
1 DMA, # CCLIF &4 N 1, Mi%E CC1OF=1.

uG

P A
ZA AR 1, R E 30 0.
0: %ijj'ﬁz»
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Bit Name R/W Reset Value

Function

1. EFVIGAIT RS, I — N S R0
PRI THEAR E O(E 2 T/ 41

FREARA) ., HAEHF O FRAE AN 88 DIR=0(R] _E 1450 it
BARWIE 0, A DIR=1(1 FHHE0) M1 £ 83 B TIM3_ARR
k=8

18.4.7.

Address offset:0x18
Reset value:0x0000 0000

Output compare mode:

TIM3 #3R/ L BHE & 748 1(TIM3_CCMR1)

31 30 | 29 | 28 27 26 25 | 24

23 22 | 21 | 20 19 18 17 16

Res Re | Re | Re Res Res Re | Re
S 5 5 S 5

Res Re | Re | Re Res Res Res R
S S S es

15 14 | 13 | 12 11 10 9 8

7 6 5 4 3 2 1 0

oczac OC2M[2:0] OC2P | CO2F
E E E ]
IC2F[3:0] IC2PSC[1:0]

OCIM[2:0] OC1P | OCIF

E E E CC1S[1:0]

IC1F[3:0] IC1PSC[1:0]

RW R R R RW RW R R
W | W | W W | W

RW R R R RW RW R RW
W | W | W W

Output compare mode

Bit Name R/W Reset Value

Function

31: 16 Reserved

15 OC2CE RW 0

it LA 296 0 fHiRE

14:12 OC2M[2:0] RW 000

v P 2 Rk g

11 OC2PE RW 0

bt ER AL 2 TR A RE

10 OC2FE RW 0

S O 2 PR fi g

9:8 CC2S[1:0] RW 00

R 2 1 4% .
A SGRIE TR G Mo NIk B
00: CC2 JiiE# AL & %
01: CC2iEiEHALE NN, 1C2 BGSE TI2 |
10: CC2HiE#ECE NN, 1C2 WULE TIL b
11: CC2 iliE#ifc B NN, 1C2 WE7E TRC F. B
A AEAE P 30 i R 2 i N A 32 H s
(1 TIM1_SMCR 277881 TS hiik )
VE: CC2S {XA{EiHE >R (TIM1_CCER & 178511
CC2E=0)4 2 H 5 1.

7 OCI1CE RW 0

B 135 O fHRE
0: OCI1REF A% ETRF i A\ M50 ;
1: —HRWE ETRF i\ & HF, & OC1IREF=0.

6:4 OC1M[2:0] RW 00

i b 1R

AL E LT itk 3% 455 OCLIREF Eh{E, 1fif OC1IREF
HE T OCl. OCIN 1. OCIREF 2 H FHR,
OC1. OCIN HIH R H R T CC1P. CCINP fi.
000: #4h. ¥t i %748 TIM1_CCR1 511448
TIM1_CNT &) LLE %t OC1REF A2 fE

Al

001: VLECH) BB BIELNAMHBETF. ZiF 5%
TIMX_CNT 1) 18 5 4l 38/ k& 27 /7 2%
1L(TIMx_CCRL)AH A, 58 OCIREF 9.

010: VLPE R Bt E@EIE LN LR BT . 5t 5 5H
TIMX_CNT 1) 18 5 4l 38/ k& %7 /7 2%
1L(TIMx_CCRL)AH A, 58] OCIREF J91i.

011: #%:. %4 TIM1_CCR1=TIMx_CNT I, &%
OCI1REF [fJH*F,

100: &N T . i) OCLREF Ak,

101: FEEINERET. ) OCLREF A .

110: PWM R 1— # 1 Eit#t, —A
TIM3_CNT<TIMx_CCR1 W@ 1 NA BT, BN L
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Bit

Name

R/W

Reset Value

Function

MHEF; fEW R HE, — B
TIMx_CNT>TIMx_CCR1 i} i@ i& 1 A4 T % # °F
(OC1REF=0), 5N AA 3% H-F(OCLREF=1),

111: PWM#i 2— 7 Eit$us, —E
TIMX_CNT<TIMx_CCR1 Hli#i& 1 NTERCEF, HNAH
BT fEA R iFEON, — B TIMx_CNT>TIMx_CCR1 I
JEIE 1 NARCET, BT,

7 1: —H LOCK 2l 3(TIMX_BDTR ZF 748 H 1
LOCK £7)Jf H. CC1S=00(iZ% & Kt & pifir ) W Z AL A e
B

2. £ PWMABER 188 PWM B 2 i, R 4tbiist B
U T BTE R H PR 2 R 5 AR U D) 4 Bl PWM A
I, OCIREF H1 P4 2475 .

OC1PE

RW

fan e LA 1 TAR AT AR

0: Z%1k TIM3_CCR1 #if7 83 (M TR 6e, RIFER 5N
TIM3_CCRL1 #4748, H#MES LE&IEA-

1: JFJ5 TIM3_CCR1 Z EaMTREEEIIAE, B HAEION
T #2577 A B, TIM3_CCR R 28 78 5 5 - 3
I B IR M AT FFAF A

¥E 1: —H LOCK g5l 4 3(TIMX_BDTR ZF 47 #% 11
LOCK fir)3f H. CC1S=00(iZi#i it & ik

iy ) T Z AT AN e AB 2

W 2: NIRRT, T RATE R A T S A AR 1 L
T PWM AR, EHESIEAHE .

OC1FE

RW

By b 1 PR A

ZALF TR CC %t %o ik 2850\ S (R i o

0: WIEHEAES CCR1 (M, CC1 IEW#IE, RNk
BRI, MR BMEANE —E SN, #iE CCl
i H PR SR NSRS Sy B AN R 3

1: W NEIflR 08 SO IMER S B A T — IR ELRIT
fid. R, OC # B A L o~ i

SR RIE K. AR 28 106 3005 F1 CCL % H R] ) 2E
I3 4 45 3 ANl 34

OCFE [ R7E @B 47 I B i PWML 5 PWM2 1 2 /E
.

1.0

CC1S[1:0]

RW

00

IR 1 F%.
X 2 S SGEIEM T GRNAHD , R BIREE:
00: CC1 jEiEH & A ;
01: CClimiE#ECE N¥IN, ICL I TIL L
10: CCLHEMEELE NI, ICL B TI2 I
11: CC1iBiE#AL B NI, IC1 WA TRC E. bR
A TAETE PO i i N\ Al 3

(1 TIM3_SMCR #4745 1) TS A7)
7E: CCA1S XA i@iE < I (TIM3_CCER F17481
CCLE=0)A4 & 1] 5[],

Input Capture mode:

Bit

Name

R/W

Reset Value

Function

31:16

Reserved

REd, —HANO

15:12

IF2F

RW

0000

i NFHER 2 PR A

11:10

IC2PSC[1:0]

RW

00

i NHRER 2 T S s

9:8

CC2S[1:0]

RW

IRILLEL 2 ik F%.
X 2 7 SGEIE M7 R GRNAHD R IrE S
00: CC2 HiB#ALE N
01: CC2IiEEMIEANMN, 1C2 BLYTE TI2 I
10: CC2 @EEMEALE NI, 1C2 BYZE TI1 I
11: CC2HiE#IE B NN, 1C2 MUE TRC L. kst
AL T AETE P i 8 Nl 3 g
(H TIM3_SMCR #7281 TS piik$)
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Bit Name R/W Reset Value

Function

VE: CC2S {X{E#E X AR (TIM3_CCER #A7#% 1
CC2E=0)4 2" 5,

7:4 IC1F[3:0] RW 0000

INTER 1k ae

KJUALE X T TILFNPRFEAN R R B F iR 2 K . HF
PEUE A — AT U RS R

BIEEE N AN A — N AR

0000: JCiEy#%, LAfDTS KAFf 1000: RFESIZH fSAM-
PLING=fDTS/8, N=6

0001: RFEAZ FSAMPLING=fCK_INT,
P fSAMPLING=fDTS/8, N=8
0010: FFEHAZR fFSAMPLING=fCK_INT,
P fSAMPLING=fDTS/16, N=5
0011: FFEHAZ FSAMPLING=fCK_INT,
FEATZE fSAMPLING=fDTS/16, N=6
0100: KFEEHIR fSSAMPLING=fDTS/2,
$iZ fSAMPLING=fDTS/16, N=8
0101: KEEHR fSSAMPLING=fDTS/2,
HiZ fSAMPLING=fDTS/32, N=5
0110: FFESAZ fFSAMPLING=fDTS/4,
i fSAMPLING=fDTS/32, N=6
0111: FFEHiZ fSAMPLING=fDTS/4,
AZ fSAMPLING=fDTS/32, N=8

N=2 1001: %
N=4 1010: ¥
N=8 1011: ¥
N=6 1100: Kt
N=8 1101: XFf
N=6 1110: XF#

N=8 1111: At

3:2 IC1PSC[1:0] RW 00

LONE B O A

X2 fEX T CClimA (ICL) MTin4ia%. —H
CC1E=0(TIM1_CCER #f7a%H), W/ 4es & L.

00: TGTR/4ies, RN O RIS (45— AL Uy R Ak
R

01: & 2 NMHEMMR — KR

10: B 4 DHEAFfl R — KRS

11: 4 8 M HA AR — K3k,

1:0 CC1S[1:0] RW 00

CC1S[1:0]: #3k/ELEL 1 k4%,
X2 S SGBIEMT T GRNAHD , KBRS
00: CC1 iEiEH N E A H ;
01: CCLlIBEMICE AN, ICLHBUFTE TIL b
10: CCLHiE#ALE NN, ICLBRTE TI2 L
11: CCLEIEMECE NN, 1C1MH/E TRC L. A
AL TAETE P B i 2 N\ Al 3 v

(1 TIM3_SMCR 277881 TS hiik )
7¥: CC1S {NAE@IE 5% A (TIMX_CCER 17851
CCL1E=0)A & n 5.

18.4.8.

Address offset:0x1C
Reset value:0x0000 0000

Output compare mode:

TIM3 #3R/ L BHE N EF 7488 2(TIM3_CCMR2)

31 30 | 29 | 28 27 26 25 | 24 23 22 21 20 19 18 17 16
Res Re Re Re Res Res Re Re Res Re Re Re Res Res Res | Re
S S S S S S S S S
15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OCI:E4C 0OC4M[2:0] OCI:E4P COE4F CCAS[1:0 OCI:ESC OC3M[2:0] O(|:E3P O(IZESF CC3S[1:0
IC4F[3:0] IC4PSC[1:0] ] IC3F[3:0] IC3PSC[1:0] ]
RW R R R RW RwW R R RwW R R R RwW RwW R RW
W W W W W W W W W
Output compare mode
Bit Name R/IW Reset Value Function
31: 16 Reserved - RE4, —EHHNO
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Bit Name R/W Reset Value Function
15 OCACE RW 0 Kt ELBE 435 0 1B
14:12 OC4M[2:0] RW 000 i L 4 B
11 OC4PE RW 0 LA 4 TR kAT e
10 OC4FE RW 0 Ay B 4 PR Ad A
TIRILLEL 4 ik F%.
AL SCRIE 7R RN BN -
00: CC4 iEiEH AL E Jkn
01: CC4 BIBMELE NN, IC4MURTE TI4 L;
10: CC4HIEMICE NN, 1C4 WYTLE TIS ks
98 CC4S[1:0] RW 00 11: CCAEWAE AR, IC4BSTE TRC L. it
AT AETE P9 3 Ak A 25 B N A 328 P sf
(H TIMX_SMCR #7788/ TS ik #)
VE: CC4S {X{EIEIE I (TIM1_CCER #7451
CCAE=0)4 & r 5 H].
7 OC3CE RW 0 W H LR 3 15 O f AE
6:4 OC3M[2:0] RW 00 A 3 AR
3 OC3PE RW 0 LA 3 TR Rk AT Ak
2 OC3FE RW 0 bR 3 PR RE
WL 3 ik F%.
X 2 S SGBIEMT T GRNGHD , R BIREE:
00: CC3 jHiEH i & A% H ;
01: CCIIEEMILE M, IC3BTE TI3 L
10: CC3HIEMACE NN, 1C3 BLTE TI4 b
1.0 CC3S[1:0] RW 00 11: CC3MEMALE AN, IC3 B TRC b, Briist
AT AR TE P 30 ik 6 25 0 N A 328 H Bf
(H TIMX_SMCR #7788 1 TS ik #)
VE: CC3S YA iHIE < R (TIMX_CCER #1733
CC3E=0)4 21 5 1.
Input Capture mode:
Bit Name R/W Reset Value Function
31:16 Reserved - REE, —HNO
15:12 IF4F RW 0000 NIRER 4 B 5%
11:10 ICAPSCI[1:0] RW 00 IR 4 Ty AT o%
IR 4 k%
X 2 s SUBIE 7R GRNAIHD , KRB BIRER:
00: CC4 HiE#HLE N ;
01: CCAEEMHIEANRIN, I1C4HLNTE TI4 I
10: CC4@IEMECE NI, |1C4BUTE TI3 L
0:8 CC4S[1:0] RW 0 11: CC4BEHIE M, 1C4WEIFE TRC b s
A AR P R Ak A 2% 6 N A 3k P s
(1 TIM3_SMCR 277881 TS hiik )
VE: CCA4S {UAE#IE R AR (TIMX_CCER 347851
CCAE=0)74 2] 5 1.
ENTHIE 1 D s
KJULE X T TIS FINPRFEANR B E IR 2 K . B
JEBE A A FAE RS AR,
BALRE] N AN FEA G774 — AN B
0000: TCiEM %%, LA DTS KAf 1000: REESZE fSAM-
PLING=fDTS/8, N=6
- \C3F[3:0] RW 0000 0001: FEEHiIZ fSAMPLING=fCK_INT, N=2 1001: ¥

FE#iZ fSAMPLING=fDTS/8, N=8

0010: FFEHHZH fSAMPLING=fCK_INT, N=4 1010:
eI fSAMPLING=fDTS/16, N=5

0011: RFFHAZR fSAMPLING=fCK_INT, N=8 1011:
KESiZ fSSAMPLING=fDTS/16, N=6

0100: REEHIZ fSAMPLING=fDTS/2, N=6 1100: ¥kt
HiZ fSAMPLING=fDTS/16, N=8

H

H
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Bit Name

R/IW

Reset Value

Function

0101: FEEHIAE fSAMPLING=fDTS/2,
$iZ fSAMPLING=fDTS/32, N=5
0110: FFEHAZF fFSAMPLING=fDTS/4,
HiiZ fSAMPLING=fDTS/32, N=6
0111: FFEHAZF FSAMPLING=fDTS/4,
HiE fSAMPLING=fDTS/32, N=8

N=8 1101: Rk
N=6 1110: Fff

N=8 1111: F#Hf

3:2 IC3PSCI[1:0]

RW

00

MR 3 T A

X 27T CC3fA (ICL) MW A. —H
CC13E=0(TIMX_CCER #7484, M4 4ias 847
00: JEF/Hias, HHA N D LA S 4 — AN d U R ok
YV N

01: & 2 Nl —IKdiER;

10: 4 4 DFEAFfb R — XK

11: 45 8 DFAFlR —IKHH 3K

1:0 CC33[1:0]

RW

00

CC3S[1:0]: #3R/LLER 1 iEFE.
X 2 e SGBIE 7R GRNAHD 5 RN IE R
00: CC3iEiEHNE ¥ H
01: CC3HiB#ELE NN, IC3 MUFTE TI3 L;
10: CC3HIEMACE NN, 1C3 BLULE TIS ks
11: CC3EiEuHic B NI, IC3 W7 TRC L. B
A TAETE P9 A 28 i N\ A 8 Hh B

(H TIM3_SMCR 745K TS ALk ) .
VE: CC3S {YfEifiE < i (TIM3_CCER 2 /7281
CC3E=0)A4 &1 5[],

18.4.9.

Address offset:0x20
Reset value:0x0000 0000

TIM3 3R/ LA B8 & 7% (TIM3_CCER)

31 30 | 29 28 27 26 | 25 24 23 22 | 21 20 19 18 | 17 16
Res Re | Res Res Res Re | Res Res Res Re | Res Res Res Re | Res Res
S S S S
15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CC4N | Re | CC4 | CC4 | CC3N | Re | CC3 | CC3 | CC2N | Re | CC2 | CC2 | CCIN | Re | CC1 | CC1
P s P E P s P E P s P E P s P E
RW - RW | RW | RW - RW | RW RW - RW | RW RW - | RW | RW
Bit Name R/W Reset Value Function
31: 16 Reserved . 0 RE, —HENO
15 CCANP RW 0 MR 4 BAMG ARt . 5% CCINP iR
14 Reserved - 0 RE, —HLNO
13 CC4P RW 0 IR 4 f AR . 5% CCLP Wik .
12 CC4E - 0 WNAHEE 4 iR, 3% CCLE Mk,
11 CC3NP RW 0 MR 3 HAMa ARt . % CCINP iR,
10 Reserved - 0 RE, —HELNO
9 CC3P RW 0 HONMIR 3 . 5% CCAP Kk .
8 CC3E RW 0 WNAHEE 3 fi iR, 2% CCLE ik,
7 CC2NP RW 0 W@ 2 B AN ARYE . 225 CCLINP HIHiiA .
6 Reserved - 0 RE, —HELNO
5 CC2P RW 0 HONHEIR 2 . 5% CCLP [Hffik.
4 CC2E RW 0 WK 2 i fFRE. 5% CCIE [Hffik.
FNMHFR 1 TN AR
0: OCIN &EH-FH MK
3 CCINP RW 0 1: OCIN fKHTFH R
XA AR CCLP Bt A 5 X TILFPLUTI2FPL M, &%
CC1P #iik
2 Reserved - 0 RE, —HENO
N 1 AR
1 Cccip RW 0 CCL it i & Htfh -
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Bit Name R/W Reset Value Function
0: OC1 =HFHM
1: OCLIKHLTH
CCLiBEN & AN
CCINP/CC1P Wik TILFPL & & TI2FPL IR IHAS
SR AR B IRES -
00: AR/ T 3R RAAE TixFPL (1) E TR IR,
SAfh, AN E AR A ); TiXFPL A RAH(T TR
B, ).
01: /TR ARAILEFHE: HskRETE TixFPL 1)
RIS, Bk, MR Bhafl AR ); TixFP1
FAB( TR, gmid =) o
10: fREH, CALE.
11: ARm], B,
BRI R 1 g Re
CCLHiENC & Nt -
0: J5M— OC1 Z51E%i,
1: JFJE— OCL {554t % B2 % H 51 1,

0 CC1E RW 0 CCL MI&HL & N«
AL HE T TR BE R B RERIZR TIMX_CCR1 %47
.
0: HFRZEIL,
0: JFRMERE

CcxE fr OCx output State
0 HiH 4% 1 (OCx=0,0Cx_EN=0)
1 OCx=0OCxREF+Polarity, OCx_EN=1
18.4.10. TIM3 %88 (TIM3_CNT)

Address offset:0x24
Reset value:0x0000 0000

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

Bit Name R/W | Reset Value Function

31: 16 Reserved R, —EHNO

15:0 CNTI[15:0] RW 0 T I E

18.4.11. TIM3 T4 #5188 (TIM3_PSC)
Address offset:0x28
Reset value:0x0000 0000

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

Bit Name R/W Reset Value Function

31: 16 Reserved fRe8, —EHANO

15:0 PSCJ[15:0] RW 0 T4 a8 1 AE

TEES IR B AR (CK_CNT) &+
fCK_PSC/( PSC[15:0]+1).
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Bit Name R/W Reset Value Function
PSC A& T 250 B i aFr= A2 i 28 N\ 24 10 T4 I8 25 A7 2 1)
18

18.4.12. TIM3 HaIEHERFFS (TIM3_ARR)

Address offset:0x2C

Reset value:0x0000 FFFF

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

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

ARR[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved 88, —ENO
15:0 ARR[15:0] RW 0 H 3l E A

ARR 5 T KRR N PRI E sh B2 A A A .
S5 12.4.1: BEFRIGH K ARR [ RHTAIZNAE .
B E s ERERAME SR, A TR,

18.4.13. TIM3 #R/ LB F 728 L(TIM3_CCR1)

Address offset:0x34

Reset value:0x0000 0000

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

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

CCR1[15:0]
RW/RO
Bit Name R/W Reset Value Function
31: 16 Reserved fRE, —EHNO
15:0 CCR1[15:0] RW 0 R/ E 1 1E
#+ CCL ImIaRL & N«
CCR1 & TR N LI IR/ LU 1 FAA2HE (Pt
&) .

WHRSE TIM3_CCMRL #4723 (OC1PE fi7)H R ik F i
R, HIRZAEE N MRS

W, RESEHEGRAR, EBSEE A N ST
RIS 1 A7,

YRR/ AR S T 51 4Es TIM3_CNT iR
5, IHFE OCLifm FitiES.

#+ CCL IMIE Rl B N«

CCR1 & T H E—WH AR 1 F4F (ICL) i3k
AHE

18.4.14. TIM3 #R/ B F 72 2(TIM3_CCR2)

Address offset:0x38

Reset value:0x0000 0000

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

15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
CCR2[15:0]
RW/RO

265/412



PY32F030 E5&EF1f

Bit

Name

R/W

Reset Value

Function

31: 16

Reserved

15:0

CCR2[15:0]

RW

IR/ 2 (1

# CC2 Imia R & M«

CCR2 tU & 73 N L ui R/ L 2 AR il (T %
) .

WIRTE TIM3_CCMR2 7747 #%(OC2PE i) A ik £ Tl 4k
B, HIRARBEN MRS,

W, RELEHEMRAER, B EREA N ST
I 2 FAEas T,

MR A AR T 5148 TIM3_CNT i
1, FH7E OCHO FRHES.

#7 CC2 MM E NI

CCR2 & 7T H L—WM A3k 2 Ttk (1IC2) i3k
Wl

18.4.15.

TIM3 #3R/ LB & F 8% 3(TIM3_

Address offset:0x3C
Reset value:0x0000 0000

CCR3)

31

30

29 28

27

26

25 24

23 22 21 20 19 18 17 16

Res

Res

Res Res

Res

Res

Res Res

Res Res | Res | Res | Res | Res | Res Res

15

14

13 12

11

10

9 8

7 6 5 4 3 2 1 0

CCR3[15:0]

RW/RO

Bit

Name

R/W

Reset Value

Function

31: 16

Reserved

15:0

CCR3[15:0]

RW

T RILL L 3 (1

¥ CC3 Byl B A

CCR3 B4 TN LI/ ILE 3 FIA8ME (i
) .

WHEAE TIM3_CCMRS3 %77 2$(OC3PE £ir)H A L i 5k
Rk, HIRZAEE N MRS

BN, REUEHFFERAER, LHERMES N AETH
RILE 3 FA78e .
YT/ AR S T 51 4Es TIM3_CNT iR
5, IHFE OC M FHES.

#+ CC3 M IE AL B NI «

CCR3 & T M E—W¥AHik 3 4k (IC3) HHifih3L
AE

18.4.16.

TIM3 3R/ LB & 788 4(TIM3_

Address offset:0x40
Reset value:0x0000 0000

CCR4)

31

30

29 28

27

26

25 24

23 22 21 20 19 18 17 16

Res

Res

Res Res

Res

Res

Res Res

Res Res Res Res Res Res Res Res

15

14

13 12

11

10

9 8

7 6 5 4 3 2 1 0

CCRA4[15:0]

RW/RO

Bit

Name

R/W

Reset Value

Function

31: 16

Reserved

RE, —HANO

15:0

CCRA4[15:0]

RW

3R/ 4 (1l

¥+ CC4 BN B A%t -

CCR4 5 7 38 N YRTHHSR/ LU 4 SARRe Ml (T ak
B .
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Bit Name R/W Reset Value Function
WIIRAE TIM3_CCMR4 %5 47-25(OCAPE i) i A& ik £ i 2
Rk, HIRZRNURIAEAF.
B, RAE AR AR, TR A 2N M AT
I 4 FAEasT.
YETRR R AR T 514 TIM3_CNT tim)
i, HHAE OCHN FaiH(ES.
# CC4 IMIERL B NI «
CCRA & T H L—WM 3R 4 Ttk (1ICA) i3k
A H .
18.4.17. TIM3 DMA i % 22 (TIM3_DCR)
Address offset:0x48
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res DBL[4:0] Res DBA[4:0]
- - - RW [ RW [ RW | RW | RW | - | - RW [ RW [ RW | RW | RW
Bit Name R/W Reset Value Function
31: 13 Reserved e, —EHNO
DMA &AL A KT
XL 5E LT DMA TEE SRR U MR IR K (X
TIMXx_DMAR Zi {748 bk i 47 52 55
I, EREE T — oS IR) , Bl 8 AR
WEH
12:8 DBL[4:0] RW 0 0000 00000: 1 =%
00001: 2 =i
00010: 3 1§
10001: 18 =5
7:5 Reserved RW 0 REE, &S0
DBA[4:0]: DMA ik
X7 5E LT DMA TR0 R RO hE (245%F
TIM3_DMAR #7745 ik ik 47 52805
), DBA E X NM TIM1_CR1 Z47 4% Fre bk 746 B
4:0 DBA[4:0] RW 0 0000 .
00000: TIM3_CR1,
00001: TIM3_CR2,
00010: TIM3_SMCR,

18.4.18. TIM3 ZEL R DMA #iubk (TIM3_DMAR)

Address offset:0x4C
Reset value:0x0000 0000

31 [ 30 | 29 [ 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 22 ] 20 ] 19 | 18 [ 17 | 16
DMAB[31:16]
RW
15 | 14 | 13 | 12 | 12 | 10 | 9 | | 7 ] 6 ] 5] 4] 3] 2 1]1]0o
DMAB[15:0]
RW
Bit Name R/W | Reset Value Function
31: 0 DMAB[31:0] RW 0 DMA JELLALILFF A7 d
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Bit Name R/W | Reset Value Function
Xf TIM3_DMAR 77 74 132 805 23 F HO0 DLT Hihik (1)
A AT AR R
TIM3_CR1 il + ( DBA + DMA % 35|) *4, Hr.
“TIM3_CR1 Hitik” &4 27 748 1 il
“DBA” & TIM3_DCR #7451 & X 3E btk
“DMA ¥84%1” & H DMA HahiEH| fiimfe &, ek
T TIM3_DCR 7577 #% 4 & 3 [ DBL.
18.4.19. TIM3 & 23R
o
fflg
Sliser |9 AYNEYIQYIRLAAINIY I AN TG oo v~ oo oo
e
t
TIM3 ckp | Y M 4l S o 9 =
0| CR wo | S (8 3%598
X 1 . < [19:L O D
0 Re-
0| set olo|o|o|o|o|o|lo|oO|O
value
TIM3 0 MMS @
X 2 ' O
0 Re-
4 | set ojolo|ofo
value
TIM3 o)

2 .
0| _SMm 3 TS0l | § SMO?[Z.
x | CR = o)

0 Re-
8 | set ojolo|o|lo|o|oO]|O
value
TIM3 Wy W wowow
0 | _DE 5133338 | 138835
X R - o o d ol O O O ©
0 Re-
C | set 0 ololo|o|oO 0 o|lolo|of|oO
value
< | SR ol d o o " ol o g o >
1 Re-
o | set ojo|o]|o 0 ojlolo|o|oO
value
TIM3 o999,
—
0| Eo 2133338
X R O O O O
1 Re-
4 | set 0 ojlolo|o|oO
value
TIM3
_CcC
MR1(
- L W L L Wi
out o ocom | gl &f €€2 | O ocim | gf ol €Ct
07| put Of 2o |9 o S |3 @=a |Q d,.S
x | com- le] : o O 0] le) ' o Q| [1:0]
1 pare
8 mod
e)
Re-
set o|lolo|o|jo|o|o|lo|o|O|O|O|O|O|O]|O
value
TIM3
_CC 1) )
'I"",‘Rjt( S | cca S | cc
0 P IC2F[3:0] @ S[L: IC1F[3:0] @ S
« | cap- e 0] % | [uo]
ture N a9 :
1 O O
8 mod - -
e)
Re-
set o|lolo|o|jo|o|o|lo|o|O|O|O|O|O|O]|O
value
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o »w 20

Reg-
ister

26
25
24
23
22
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

31
30
29
28
27
21
20

Or x o

TIM3

MR2(
out-
put
com-
pare
mod

CC4
S[1:

0C4aM ccs

[2:0]

OC3M
[2:0]

OC4CE

OC4PE

CO4FE

OC3CE

OC3PE

OC3FE
(92]

[1:0]

Re-
set o|0j|0|0|O0O|O|O|0O|0O|]0O|0O|0O]O]|]O]|O]O
value

Or x o

TIM3

MR2(
Input
Cap-
ture
mod

cca
S[1: | IC3F[3:0]

Ccc3
IC4F([3:0]
[1:0]

IC4PSC[1:0]
IC3PSC [1:0]
wn

Re-
set
value

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

TIM3

Q
(@]
CCANP
CC4P
CC4E
CC3NP
CC3P
CC3E
CC2NP
CCc2pP
CC2E
CCINP
CC1P
CClE

ER

ON X O

Re-
set
value

o
o
o
o
o
o

TIM3
_CN CNT[15:0]

AN X O

Re-
set o|0f0|0OjO|O|O|O|O|O|O|O|O|O]|0O]|O
value

TIM3

N X O

Re-
set o(ojo|o|0|0O|O|O|O|O|O|O|O|O|O]O
value

TIM3

ONX O

Re-
set i|j1|11|1|212|2(21|1)j1|1|1|2|12|1|1
value

TIM3
_cc CCR1[15:0]
R1

» WX O

Re-
set o(ojo|0o|0O|0O|O|O|0O|O|O|O|O|O|O]O
value

TIM3

R2

0w X O

Re-
set o|o0f0|0OjO|O|O|O|O|O|O|O|O|0O]|O]|O
value

TIM3
_cc CCR3[15:0]
R3

Owx o

Re-
set o|ofo0|0j0O|O|O|O|O|O|O|O|O|O]|O]|O
value

TIM3
_cc CCR4[15:0]
R4

o hXO

Re-
set 0j0|j0|0|0O|0O|O|O|0O|0O|0O]J0O]0O]O]O]O
value
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~o® »n 20

Reg-
ister

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

_DC DBL[4:0] DBA[4:0]

A X O

DM DMAB[15:0]

OM~XxX O
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19. BHERSE (TIM14)

19.1. TIM14 f&§4

T E B S TIML4 BH AT g B2 19020 A0 25 SR BN 1) 16 1 H BB EH-HEs 44 1o

BIEMATZMEE, QRN RN S S 0 Kb B2 G NI 3R0) 30 7= AR 4 H % G B ELUR PWM).

1 FH 5 B 25 T4 A58 R RCC B B2l 38 T o A% kb4 JE R8T 8 A T DATE JUANRORD 31 T LA 22 70 (8] 4
",

TIM14 5E B 2802 58 2Ly, oA BARE AR 5. AT L—BFEPHIE, 20 TIM3 [WEL %

19.2. TIM14 X EfH

16 fir | Zhke g ) b it Hds
16 {7 7] g FE (AT ASERHME 20 T e, Vs I B AR 1K 0 SR HCh 1~65536 2 A (14T 5= £l
1 ASLEIE, 1EN:
> IR
>t
> PWM AR GAZxf 5D
& QR R R A P A b

> B TR RE Y, TR I (B )

> IR

> B
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Internal clock(CK_INT) .| Trigger
"] controller Enable
counter
U auto-reload register
—T ul
Stop, clear i‘} /J/v >
CK_PSC CK_CNT —>
» PSC prescaler +/- CNT counter
Cll v @ 1l
> 4 —» N
TIMx CHl[j L’ Input filter & TI1FP1 ICl‘ IC1PS .| capture/comp | OCIREF | Output oc1 ]
- edge selector prescaler are 1register control L
TIMx| CH1

Note:

REG Preload registerstransferred to active
Registers on U event according to
control bit

—>»  Event
Interrupt

% gDMAoutput

19-1 TIM14 ZEHE K]
19.3. TIM14 ThEe iR

19.3.1. B Y
SO T G P 5 T 8 1) 3 BRI A — AN AT [ B B A0 16 Bri B A, T i ol i — AN T4 A e

(SEIR
BAFRT UL S s . A SRR A A AR A T R Ar A7 4%, RIETHEas iz AT it T DAERAE .
I 5 BT AL 4

B EEEF A (TIM14_CNT)
B TS HE A4y (TIM14_PSC)
B I EBEFEFFE (TIMI4_ARR)

H B E LA A AR TR, 5B 1L A 3 A AT A A U 1) TR B A4 . AR 7E TIM14_CR1
TR I H B BT BT AR (ARPE) MR HE, T sk ar 4% 1 N A — BEHERRX M R F 4+ UEV I £
EE TR sk F) EREHIF Y TIM14_CR1 277 24 f) UDIS f725 T O I, PR it HH
P AT DL A A

THECES B T A R B b B CK_CNT 9K3h, U E T 1S TIM14_CR1 A 748 T I TH S (s pedr

(CEN) I, CK_CNT A H%L.

R, EWE T TIM14_CR 217831 CEN f7 i — AN 8B WS, I a 5.

Y53 SR A AR -
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Tty s o] LUK HEGE I B 4% 1 3 65535 2 (B AR RME D M. BT > (fE TIM14_PSC Zrffas
(K1) 16 73 F7 a3l 16 foih et . XM HIFFFas i A 22t dd, RS EBITINPSE. B
W SEAET — RS A BRI B -

TEg TR ATRY, I SEs S B

o AR

CEN ‘

Timer clock = CK_CNT ﬂ H ﬂ ﬂ
Counter register F7_)(F8)(Fo (Fa) FB) FC) 00 01 X 02 03
Update event(UEV) T
Prescaler control register 0 < 1
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 1
Prescaler counter JEENEVEI SV &Y

19-2 HFM AR IS HON 1 BT 2 b, TR H P E

o_ps AERRRERRRERRTR A

CEN ‘

Timer clock = CK_CNT H ﬂ
Counter register F7 F8 mm@ 00 01
Update event(UEV) T
Prescaler control register 0 < 3
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 3
Prescaler counter JEYENEV I EVE EY

19-3 UM SEN 1 B F] 4 1, AR R P

] BT R

THEEE M O TH B B 328 H (TIM14_ARR ZAAEIIMED , SR SO O SRR TS, IR A — N S
=

T THEEE R, AR SR, 7R TIM14_EGR Zi/78% H Cad B 75 30 I B UG A7 B [FFE o] BAF= A — A
R

WHE TIM14_CR1 27 & i) UDIS fiz, A AZEIE SR gifl: JX ket mT DURE 0 78 1) T 3035 A7 v 5 Nl
ISR T A A3 . (£ UDIS BB T 2T, KA AR M. B, (A2 THEEHMKIBI 0 FFah, R i
A T BT OB T Aids MEUEA ). tbsh, R E T TIM14_CR1 #1741 1) URS A7 (4 558
WH3K), WHE UG M4 — A4t UEV, (EEEFABE UIF ARG (DA £ b iiel DMA E3K). X228 T
W E R P I T IE R BRI, R 7 A S R R A

273/412



PY32F030 RAZEFHf

MRE AR, T R A AR, BRI (K URS A7) B S8 AR AL (TIM14_SR % 77

2R UIF A7),

B HREGE T AR E I AT A A M E(TIM14_ARR)
B TS ST X A BN TR A A A A B (TIM14_PSC ZF 28 1A )
TFHPEIFEER T JUNMEAR RS T R ER1T A, 2 TIMX_ARR=0X36.

CK_PSE

CNT_EN

Timer clock = CK_CNT

uuiuuuuryyyuyl

Counter register

31323334 35/ 36/ 00] 01} 02){03) 04 05) 06) 07)

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

B 19-4 THEERIN P I, PRI B AT 1

CK_PSc

CNT_EN

Timer clock = CK_CNT

L T T T

Counter register

0034 X 0035 X 0036 0000 0001 X 0002 0003

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

B 19-5 T Egs it I, PRIt B o AR 7oA 2

CK_PSC

CNT_EN

Timer clock = CK_CNT

Counter register

0035 0036 0000 ooor )

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

K 19-6 1I-E g I, PR B SR 7oA 4
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CK_PSC u UUUUUUUU

CNT_EN ‘

Timer clock = CK_CNT H H ﬂ

Counter register 1F 2d

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

N
T
—

K 19-7 TH s P I, I B A 9 N

o bse JUuddiryduygyuy
CNT_EN |
Timer dock = CK_CNT uUuuuUdduguuy
Counter register 31

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIMX_ARR

19-8 1 Bemf F K, 24 ARPE=0 i [ 58 51 S 4F(TIMX_ARR %A Tl )

o pse JTUuUUyyduyyuy
CNT_EN |
Timer dock = CK_CNT uuuuyUUyyyuy
Counter register Fo_)(F)(F2 (F3){ Fa)(Fs | 00) 01} 0203 0a) 05} 06) 07}

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Wl

Auto-reload shadow register F5 36

Write a new value in TIMx_ARR

Kl 19-9 iR P E, 24 ARPE=1 I i F4E(TI2EAN T TIMX_ARR)
19.3.2. i R
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THECES I Bk i PRI BF (CKUINTD 24, TIMx_CR1 % 7E#3f) CEN fi7fl TIM14_EGR ZF#78%1 UG fif
se SRS (BT UG Aigl HANTERRASY) » REEEE SR if]. —HE CENAA 1, P #hED ) 2
Aias TR S g

oK psc St ivuuuy

CEN=CNT_EN |

uG

CNT_INIT ]

Counter clock = CK_CNT = CK_PSC H_m
Counter register 31 EE@E 36 @mm@mm@m

K] 19-10 — R RS ST 42t L, | BN 3SR T 1
19.3.3. HR/ B EE

B R RO I S BB 56— MR L A A 2 (B S5 T A2 8%),  BAE T 3 10 S N 370 (B - ek
Z B2 AT A02%),  ANfar H 350 o (DL e a A HE 461 ) o

Intput stage

APB bus |

Output stage

APBinte rface

read_in_progress
apture/compare prefoa
register

b
capture_ transfer a
.B compare_transfer

igrite CCRIH
[write CCR1L

Read CCng S
Read CCR1
ea £ R

ccisq) ‘ Capture/compare shadow ‘ «' TIM14_CCMR1
> « VBV
cc1s[0] ) Input mode register Comparator (from time base)
capture
CC16 | eoie —CaprE CNT>CCRY—utput
p & Mode PEIREFy[G Output oc1
> }' 1 Contr‘oller TiM14 ¢l
TIM14_CCMR| OC2M[2:0] | | cap | [ cap |
TIVI14_CCER

TIM14_CH1

- ™
Filter TIF
B DTS downcounte

TI1F_Rising

TI1F_Falli ;B

Edge

Detect:
etector Divider Ic1P
/1/2/4/8 ”
ICF[3:0] TIM14_CCER CCLP/CCINP 4 4
TIM14_CCMRL
[ ccisi1:0] | I1cps[1:0] | [ cClE |
Intput stage TIM14_CCMRL TIM14_CCER

19-11 TIM14 i35/ L AL im iE &

B B2 ST AE L Tix BN 5 KA, Hr=E—MERE G S TixF. RJE, — Ak 5 ih Sl
P —ME T (TIXEPX), B R AR g IR A ds ] 25 00 i N\ R Bl VR il a1 45 5 odad 0oy St \ i 3
A2 (IcxPS).

BBy e A A Y. G R0 VRN R, %ffpaﬁ?bnﬁﬁ% L A5 5 IR

TR BRI — NIRRT M — N T A a5 ﬁai‘%f’ﬁﬁi%ﬁ%ﬂiﬁﬁ
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FERPRAY, MR AR TAHAS L, 5 A H B P A s .
PR, PR A A A I N AR R B B T A A ae b, SRR RS T 3 A e 1O N A AT g R AT LA

19.3.4. AR
TERNFH AT, SIS 1ox (55 AR I J5 TS 0 24 B8 4 B0 A7 B4 1R LU A8 A A7 9
(TIM14_CCRx) 1. M4ilskdfl kAR, MM CoxIF Fr& (TIM14_SR F774%) # 8 1. R FKFEML
A, CexIFfr&E &N, IAEEHKIRE CoxOF (TIMXx_SR % 774%) #i8 1. 5 CcxIF A&k CexIF,
SR it P AR SR A T T BR CexIF. 5 CexOF=0 1]i& ki CcxOF .
DA 5t AN AT 48 TIL S AN B BT Il SR B AR {2 TIM14_CCR1 HFA7&s 1, ARRUIT:
B EFAKM N TIM14_CCRL AMUEERITILHA, FrblS A TIM14_CCMR1 #F {74394 1 CC1S=01,
HEL CC1IS A4 00 I, JEIERACE NN, Jf H TIM14_CCR1 FAFa A& N H k.
B ORGSR, BEMANIEESR TR R (R Tix B, N 28 3 25 4% H Ar 2
TIM14_CCMRx FFfas ) loxF A1) o NG SERZ 5 NI e A IR Rl £13h, A1
J0IC B IR A M FE AT 5 AN A G, FRATAT (DA fDTS M) LKA 8 ¥k, CfIAE TI1 I
—WREARMILUAE, S5 TIM14_CCMR1 #7743 -F 5 A IC1F=0011.
HEFE TIL @IE A Sy, 78 TIMX_CCER #7885 A CC1P=0 (LAY (F1 CCINP=0)
C B N TR s o AEIXANME T b, AT B SR R A AR — A A R B R e 2, T S
WizEIE (5 TIMx_CCMR1 #7831 IC1IPS=00) -
B % E TIMX_CCER #1788 CC1E=1, RV ITHEA MR8+
W THE, @i E TIMX_DIER FF /74 H ) CCLE f7 fuvFAH 3¢ i >k
LR A AN AR -
B R E R R, TR B B A 1L B TIM14_CCR1 HA74% .
B CCLF frEpiE (hWied) o MRERD 2 MESHFIRN, i CCLIF K P&, CCLOF i
H 1.
B i E T CCLE AL, M= A— g K.
T A ER W TR S P AR R R, BRI . KRN T S B RTE R R W AR
J RS HEICHE 2 1 AT RE 7= AR 1 e S R
e BN IR P W oK AR I 3R 1 B AE TIMX_EGR HAHRLK CCXG f k=2

19.3.5. B B A HH AR

A (TIM14_CCMRx %4725 CCxS bits =00) ~, #ithiLbiE{5 S (OCXREF AR OCx) A
i B (A B O R TERCIRES AR T s Lo A7 28 AT B0 T 1 L 2 2R

5 TIM14_CCMRx /£ #5 AR ) OCxM=101, BRI w] 5 fflf it L5 5 (OCXREF/OCX) A BUIRE
X OCXREF #52 B Ay fiF (OCXREF 484 s A %0 , [FIN OCx 432 CCxP MM ALAH S HIME -

filtn: CCxP=0(OCx = HLFA#K), W OCx ¥ & M sy HiF.

E TIM14_CCMRx #1743+ ) OCxM=100, AJ 5% E OCXREF 155 Ak,

AU, 7E TIM14_CCRX 8T 2 77 3 AT AUas 2 18] (1 LU AT ARTE AT, MERL bR Bt 2 s k. X 45
TE N THI i H L AR 0 — T R A 2.

19.3.6. v B
LIRSk st — AN, B R — B S R ] 2 S
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U SR LR A A AR I N AR R, it B A Al R A

B B R (TIM14_CCMRx %777 231 T OCXM A7) Al Hi ) 74 (TIMx_CCER 234288 1) CCxP £ir)
58 SCHE i B R 518 b ZELREUUEC S, Fr 51 BT DUER BF B (9 B P (OCxM=000) « ¥ 15 & B
AR (OCXxM=001) . ¥ & A 3T (OCxM=010) 2t 47§ # (OCxM=011) .

B EE AP WOIRES A T RS EAL(TIMX_SR Z 4785 H Y CexIF 7).

B SRE T AN AW (TIM14_DIER /748 H 1) CexIE f7), W= 2E —AN i

TIM14_CCMRx F1[] OCXPE 1% TIM14_CCRX #1788 A& 15 7 B Ad F i 4 2 /7. 2% o

fER L LB T, BEHr S 4E UEV X OCXREF A OCx %t ¥ A 540 . [R]25 (ks BT LLIA B3 Boas it — A

THEUR I f P A (FE R kS =0 ) e SRS — AN bk . (MGG R L, A OPMD

Write B201h in the CC1R register

TIM1_CNT 0039 X 003A X 003B

B200

TIM1_CCR1 003A B201

Y

OCIREF=0CL \ /

Match detected on CCR1
interrupt generated if enabled

19-12 fHi teemi s\, #%: OC1

19.3.7. Bk SE YT (PWM) R
ik 68 P VA S AT BARE AR — AN B TIMX_ARR 2747 S0 4% . B TIMX_CCRX 2017 48 H 52 15 25 HL (045

T

7£ TIM14_CCMRx #1785t i) OCxM 25 AN “110”7 (PWM Bzl 1) 88 “111”7 (PWM AR 2) , feg
M7 b B B AEAS OCx it H B TE ;= AR — % PWM. 42011 & TIM14_CCMRX 77 £ 4% OCXPE i LAfS B AH . 1) Pt
WAEE, RJAICERE TIM14_CR1 #1748 ARPE £ (ZE 1R b it Brak b oot BrRe sl ) A RE 1 sh B2 %
(R TkE 30 27 A 25

DR A AR TR 5, TR AR R R B 72248, RUE T B aa vt e nr,
ZUEBCE TIM14_EGR 2747 ds 1 1) UG LR WIIAL BT 1) 55 A7 4% o

OCx [l v] LLid i ¥ A 72 TIM14_CCER Zr 74 1 1) COxP AL &, & n] LA B Ay H P s Ik
FAH R TIM14_CCER 27 /7 a5 11 i) CexE frfz ] OCx 4t g -

7 PWM £ (Bt 1 8 4580 2) , TIM14_CNT fl TIM14_CCRx lRALERMT LS, UMIE—RE/F&
TIM14_CNT < TIM14_CCRX.

58 I B T AR A ) T B A R P A S R SRR PWM
PWM ¥ %f F =

T2 PWM B 17 2 TIM14_CNT<TIMx_CCRx i}, PWM Z% %5 OCXREF Jyi, %
JfiK. Wik TIM14_CCRx H i ELEUE K T H B AL EE(TIM14_ARR), ] OCXREF {R£f)y'1". aR LA N
0, Il OCXREF {0’

T TIMX_ARR=8 I 14 #%] 5 (¥] PWM S 541 -
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counter regiser (123 4)( 58} 78 o) 1)
OCXREF N ’
CCRx=4

CCxIF

OCXREF
CCRx=8

CCxIF

OCXREF
CCRx>8

CCxIF

OCXREF 0
CCRx=0

CCxIF

Bl 19-13 AIEXT 551 PWM % (ARR=8)

19.3.8. PR R
S IE NI (MO+EE 1), R4 DBG fibiidh DBG_TIMx_STOP [ &, TIMx 11588 s34 44 1
WEAE, BEEILE.

19.4. TIM14 HE%

19.4.1. TIM14 #EH|FHF2E 1 (TIM14_CR1)

Address offset:0x00

Reset value:0x0000 0000

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

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

Res | Res | Res | Res | Res | Res CKDJ1:0] ARPE Res Res | Res | URS | UDIS | CEN
N - - A - - RW RW - - - RW RW RW
Bit Name R/W Reset Value Function
31: 10 Reserved - 0 e, —HIENO
b 23 AR T, 3K 2 A7 58 AR SE I 23 I B (CK_INT)33i%,
T FH P SR B 4 22 T 14 43 A0 L 491
00: tDTS =tCK_INT
9:8 CKD[L.0] RW 00 01: tDTS =2 x tCK_INT
10: tDTS =4 xtCK_INT
11: fRE, AEEHAXAEE
SEYER:S GiES IR
7 ARPE RW 0 0: TIM14_ARR 217435 H S
1: TIM14_ARR FA785 88 NE s
6:3 Reserved - 0 8, —HEANO0
BEHT U SRR
2 URS RW 0 WAL 0 £ UEV S0 35
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Bit

Name

R/W

Reset Value

Function

0: TSR VF =tk B ok DMA WK, ) IR AT — e
R — N ET R DMA 3R

— SR R

- % UG fir

1: B0 ALV R T K DMA R, I LA SRS
/71— BT TR DMA 53R

ubIS

RW

AR

BB AL VAR 1 UEV FHF 7 AR

0: fuif UEV. HHI(UEV)F i FidfE—F >
— THEER R

- WHE UG i1

WRAT I ZF AT RN B AT TR TR A

1: #1E UEV. APPATERHML, 1o
(ARR,PSC,CCRX)f#: AT f1I{H «

WARE T UG AL BB IS Hil g K T — AR A,
DU 25 R 90 4 A3 55 4

HEFIUEL

CEN

RW

FEVFITEAR

0: ZRibiHHs

L JRRHEES

VE: ERPFRE T CENAZSS, AP, IR i
SR RE TR AR URT DL B st s i ¥ B CEN
firo

19.4

Reset value:0x0000 0000

2.

TIM14 DMA/H Wi g8 % 77 8% (TIM14_DIER)

Address offset:0x0C

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CClIE UIE
- RW RW
Bit Name R/W Reset Value Function
31: 2 Reserved ¥, —HANO
CCLIE: RVFHHIR/LE: 1 F iy
1 CClIE RW 0 0: ZEILHFR/ELE: 1 ik
1: FUUFHER/ELEE 1 iy
UIE: S s
0 UIE RW 0 0: 2 LT Hrhin
1: RVFEHT
19.4.3. TIM14 %?&%ﬁ%%(TIM14_SR)

Address offset:0x010

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CCI10F Res CC1IF UIF
- Rc w0 - Rc w0 | Rc w0
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Bit

Name

R/W

Reset
Value

Function

31: 10

Reserved

CC10F

Rc_w0

W 1 AR

AN 22K V4 368 T 0 T BB A N A R B S bR T E A
1. 5 0 wiEkRIZhL.

0: sk

1: CCLIF & 18, 1AM EDEMRIKT
TIM14_CCR1 %17 8%.

8:2

Res

Rc_w0

TREE, JRZATEN 0,

CC1IF

Rc_w0

IR/ 1 AR

WRIEE CCL R E N HAER:

R S LB DL A A 1, B
0.
0: JolLfe kA

1: TIM14_CNT {45 TIM14_CCR1 [{{E ILHL .

I EIEE CcC1 mE AR AR
YR R A A AR E 1, e RS 0 Bl i
TIM14_CCR1 % 0.

0: EHINI=4E;

1: NS4 IE HOF s 5 22\ TIM14_CCR1({E
IC1 Al 215 Fride s AR R I -

UIF

Rc_w0

B WARD, A ER R A R E 1. B
3% 0.

0: TCHB A FF=E;

1: B HEMERMRL a5 AR BB Z AL B E
1:

- %7 TIMx_CR1 HF1£#4/) UDIS=0, =@ HFE1E ik,

- # TIMx_CR1 ZFf7## ] UDIS=0. URS=0, %4
TIMX_EGR 27251 UG=1 W 7= 4= BB

P (AR CNT B HIEA1L);

19.4.4.

TIM14 B4 = £ F 72 (TIM14_EGR)

Address offset:0x14
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CCl1G | UG
W W
Bit Name R/W Reset Value Function
31: 2 Reserved - 0 fREE, —EHNO
PR 1 B, SRR 1, TR AN
RICECE, BB 2 0.
0: JahfE;
1: 7RI CCL /™A — MR/ IR F At
FiBiE CCL R E N
1 CC1G w 0 WHE CCLIF=1, #JFEXREIH WA DMA, JU7= 440 )
T K
FiBiE CCL B N
LRTHITHEEE R PR E TIM14_CCR1 %174, WHE
CCLIF=1, FZFFJaxtRifr e, =2 A0 R 1 Wi K
¥ CCLIF B4 8 1, N#E CC1OF=1.
0 W 0 AT RS, ZAREAEE 1, R E S 0.
0: EFE;
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Bit Name R/W Reset Value Function
1. EFVIGAITT RS, I — AR SR,
IO AEE B A O((E2 T I R EUAAR) .

19.4.5. TIM14 #3R/ LB R EF 748 1(TIM14_CCMR1)

Address offset:0x18
Reset value:0x0000 0000

i B R
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res OC1M[2:0] OC1PE | OCIFE | CC19[1:0]
- - |RW ] RW ] RW RW RW RW | RW
Bit Name R/W Reset Value Function
31: 7 Reserved - #E, —EHNO
B H LA 1B

ZhrE T i 3% (55 OCLIREF 3h{E, 1ff OC1IREF
YeiE T OC1. OCIN fJfi. OC1REF

Rmm AR, M OC1. OCIN KA R B kT
CC1P. CCINP fi,

000: 4. Mt bk Zif74s TIM1_CCRL 544
TIMx_CNT [a]ff L%+ OC1REF ANk

s

001: UCFCH W BWIBLAA MHEF. 45 H
TIMX_CNT () 15 5 4 35 / Lt 8 & 77 #% 1(TIMx_CCR1)
HHFERS, 3Ef] OCLREF A&,

010: VLPCH) W EH @B LN LB F. Lk HHH
TIMX_CNT {5 ¥ 38/ W 8 & 7 4%
1(TIMX_CCRL)AH AT, 5% OCIREF Jy1i.

6:4 OC1M[2:0] RW 00 011: #%. X4 TIMX_CCRI1=TIMx_CNT i}, #f%
OC1REF [,

100: S&HINTER T . #EH] OCLREF MK,

101: S&HINE T . #EH OCLREF N,

110: PWM iR 1—

FE 1) i, — B TIMx_CNT<TIMx_CCR1 iiEiE 1 A
BT, BN LM B fEm TN, —
H TIMx_CNT>TIMx_CCR1 i} i & 1 N & %% # °F
(OC1REF=0), HNINA R HTF(OCLREF=1),

111: PWM R 2

— H TIMx_CNT<TIMx_CCR1 i, jEiE 1 ALHEF, &
JSESE g o

VE: 7E PWM K 1 8 PWM B0 2 o, U b at el
AR 7 s AR AR xR S AR S T B PWM A5 R
OC1REF HF A4 4,

W B AR 1 TR A

0: %51k TIM14_CCR1 H 788 TIAE 4 ThRE, ATBERT S5
TIM14_CCR1 #if7#y, HHED LER/EH.

3 OC1PE RW 0 1. JFJ TIM14_CCR1 %47 B TUEEINAL, S HIE
FIH A 247 S, TIMLA. CCRY UM Bl 1 5 9
PEBIRI RN A2 15
B L 1 Ik (e, T IITE CC Bt A B
e
0: H4EHAIES CORL MfH, CCL FRHHE, EI{EM%
2 OC1FE RW 0 e SR ESMANE — N ROERN, BoE CCl

it (AR /NSE IS D S AN
1 SN B fh b a5 1A R R T R T — IR LA UL
Fo. A, OC st BN LB AT 1M
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Bit

Name

R/W

Reset Value

Function

RT3 A CCA iy H IR ) 4E
I 45 4 3 NI b R 4

OCIFE [y H #5188 s Bc B B PWML 8t PWM2 A5 2 2/
.

1.0

CC1S[1:0]

RW

00

IR 1 gk #%.

X 2 hiE SGEERI A CRNGED , KAk .
00: CC1 iEiEH; AL E Fkn

01: CCLlIEEMIE NN, ICLBUTE TIL L

10: Reserved;

11: Reserved.

7: CCI1S {YfE@IE AN (TIM14_CCER 278811
CCLE=0)A4 & 5 ).

Input Capture mode:

31

30

29 28

27 26

25 24

23 22 21 20 19 18 17 16

Res

Res

Res Res

Res Res

Res | Res

Res | Res | Res Res Res Res Res Res

15

14

13 12

11 10

7 6 5 4 3 2 1 0

Res

IC1F[3:0] ICIPSC[1:0] | CC1S[1:0]

RW [ RW |RW[RW]| RW [ RW | RW | RW

Bit

Name

R/W

Reset Value

Function

31:8

Reserved

RE, —HANO

7:4

IC1F[3:0]

RW

0000

TDANE 1B N o8 s

REJUALE LT TIL SN PR BB IE R A K . BT
FEBEAS AN AT A R

BICRE] N ANFA G 77 A — N H R

0000: FEyepias, LLfDTS KAE 1000: KAESR fSAM-
PLING=fDTS/8, N=6

0001: RFEHiIZ fSAMPLING=fCK_INT, N=21001: ¥
e fSAMPLING=fDTS/8, N=8

0010: RFESiIZ fSAMPLING=fCK_INT, N=41010: X
FESiZ fSAMPLING=fDTS/16, N=5

0011: FEESZE fSAMPLING=fCK_INT, N=81011: ¥
FESi# fSAMPLING=fDTS/16, N=6

0100: RFEHIZ fSAMPLING=fDTS/2, N=6 1100: ¥kt
i fSAMPLING=fDTS/16, N=8

0101: FFEHiZ fSAMPLING=fDTS/2, N=8 1101: FXFf
HZ fSAMPLING=fDTS/32, N=5

0110: FFEHiZ fSSAMPLING=fDTS/4, N=61110: FXFf
#iZ fSSAMPLING=fDTS/32, N=6

0111: RFEHIZ fSAMPLING=fDTS/4, N=8 1111: ¥kt
#i# fSSAMPLING=fDTS/32, N=8

3.2

IC1PSC[1:0]

RW

00

HIONAREE 1 WA as

X2 f0E LT CCLEA (ICL) T HiAE. —H
CC1E=0(TIM1_CCER #7258 ), WITo55iss &7,
00: TCTRA-4Mas, RN D AR I B 4 — A VS 4B fik
KAk

01: 4 2 MFAflR — k3R

10: & 4 DR — IR

11: 5 8 Mk — IR

1.0

CC1S[1:0]

RW

00

CC1S[1:0]: HH3R/LLEL 1 3%

X 2 pE SGEE R A CGRNARHD BN %
00: CC1 iBiB#yNLE Jf

01: CC1IBIE#HILE NI, ICLHLHTE TIL I

10: Reserved

11: Reserved

VE: CC1S Y48 i0iHE 5 AN (TIM14_CCER %1783
CC1E=0)4 & F 5.
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19.4.6.

Address offset:0x20
Reset value:0x0000 0000

TIM14 3R/ B AfF RE & 725 (TIM14_CCER)

31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | CCINP | Res | CC1P | CC1E
RW RW RW
Bit Name R/W Reset Value Function
31: 4 Reserved - 0 R, —HNO
MR 1 B AN AR M
CC1 M IE e & piifir -
CCINP iR % 0.
3 CCINP RW 0 CC1 iBI& N & A«
CCINP 1 CC1P B &8 FoRE X TILFPL ittt (%
CC1P #ii&)
2 Reserved 0 fREE, —HNO
B NHBER L i
CCLiEEN & A% :
0: OC1 /A &
1: OCLKHL AR
CCLImI&H: B NI
CCINP/CC1P Fifiiik /& TILFPL i& /& TI2FPL Htk k(5
SAE AR B IRE T .
1 CC1P RW 0 00: AR/ EFWE: SRR AELE TixFPL i L FHER3E,
A, AN P E AR AR L) TixFPL AN SO b &
B, Gt =).
O1: SAH/FRERT: MRAAE TixFPL B N FEIRGHEE, &
Kk, AT phEfl A B ) TixFPL SAH (1Tl A48
o IR .
10: fRE, TRICE.
11: AR, B,
HINMRZR 1 f e
CC1 BB B NHIH:
0: KM— OC1 2% 1%
1: )3 — OCL/EZH s BIX M4 H 5| i CCL BEE B
0 CC1E RW 0 RN
ZALYE T R 2 T BB SR TIMX_CCR1 %47
o
0: HfigkZEIL
1: FIRALRE
CcxE £ OCx output State
0 Ak E (OCx=0,0Cx_EN=0)
1 OCx=0OCxREF+Polarity,0OCx_EN=1
19.4.7. TIM14 7+ 83 (TIM14_CNT)

Address offset:0x24
Reset value:0x0000 0000

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
RW
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Bit Name R/W Reset Value Function
31: 16 Reserved REE, —HNO

15:0 CNT[15:0] RW 0 THEER ME
19.4.8. TIM14 Fi5-35i2%(TIM14_PSC)

Address offset:0x28

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res Res Res | Res Res Res Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved W8, —HK0
15:0 PSC[15:0] RW 0 T o3 A s e
TR BB £ 4T ZE (CK_CNT) T
fCK_PSC/( PSC[15:0]+1).
PSC B8 T 4T H FAF =R R Fe N Y HT Tl o 4 i 25 A7 4 11
B SRR TS
B TIM_EGR ¥ UG 7 0 Bl CAELE S A8 2 A il 4%
it 0.
19.4.9. TIM14 B3 ERHFFH (TIM14_ARR)

Address offset:0x2c

Reset value:0x0000 FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res Res Res | Res Res Res Res | Res | Res | Res | Res | Res Res
5[ 1@ 138 12 a0 9 [ 8716 543 2 10
ARR[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved fRE, —EHNO
15:0 ARR[15:0] RW 0 H Eh E R A
ARR L8 7B RN SC IR H ) B AR A A A A .
HASE 12.4.1: BRSO ¢ ARR FISE B AIShE .
Y E S EBEBRAE AT, HEESATAE,
19.4.10. TIM14 #3R/ LB F 748 1(TIM14_CCR1)

Address offset:0x34

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RW/RO
Bit Name R/W Reset Value Function
31: 16 Reserved fRe8, —EHANO
15:0 CCR1[15:0] RW 0 R/ 1 [ME
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Bit Name R/W Reset Value Function

# CC1imiafc & N «

CCR1 L& TH N LA/ L 1 a0l (ThdsE
) .

UERAE TIM1_CCMR1 #4743 (OC1PE 7)1 K 26 5 T ke 4%
Fetk, HIRZRN YRR F.

HN, REUEHFGREN, LHERMES N ARTH
IR 1 TS,

YT R AR S T S51HEs TIMX_CNT LR
i, J:E7E OCL O FHHiES .

# CC1 AR B NN

CCR1 & T H E—WM AR 1 T4k (ICL) i3k
AH.

19.4.11. TIM14 &0 & 745 (TIMx_OR)

Address offset:0x50
Reset value:0x0000 0000

31 [ 30 [ 29 | 28 | 27 [ 26 | 25 [ 24 | 23 [ 22 [ 21 [ 20 ] 19 [ 18 [ 17 [ 16
Res
15 [ 14 [ 13 | 12 | 12 | 10 | 9 | 8 | 7 | 6 | 5] 4] 3 ]2 1 ] o
Res TIL_RMP
- RW | RW
Bit Name R/W Reset Value Function
31: 2 Reserved - 0 e, —HENO0,
1: 0 TI1_RMP RW 0 I AR HN 1 S
IR EALAEE

00:TIM14 ifiiE 1 E#F] GPIO, B RS HUE T M 2 oh
fito

01: TIM14 #iE 1 ##3 RTCCLK.

10: TIM14 i#iE 1 ZEH:3] HSE/32 i &f

11: TIM14 @38 1 %83 MCU &bt (MCO) XAMAR
H&ifid RCC_CFG #1745 MCO[2:0] /) ¥ B KR 5E K o

19.4.12. TIM14 R4

(0]
ff Reg-
S Il - = < T S IS R S S e B T = e = = B R B N
e
t
S}
o | T 2k 28t
| Ak 538
o * 5
0 | Reset
value ojo0|o0 of0|oO0
T
o | T oy
X _ o 5
ER O
0 Reset
c value 0|0
0| TIML 9 =
x | 4 SR 9 9 3
1
Reset
0 value 0 0]0
TIM1 )
01 4 kG g9
X R O
1 Reset
4 value 0|0
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~o® v 20

Reg-
ister

31

30
29
28
27
26
25
24
23
22
21

20
19
18
17
16
15

14
13
12
11
10

WEF X O

TIM1
4 CC
MR1(
out-
put
com-
pare
mode

OC1M
[2:0]

OCI1PE

OCIFE
CC1S[1:0]

Reset
value

o

EF X O

TIM1
4 _CC
MR1(
Input
Cap-
ture
mode

IC1F[3:0]

IC1PSCI1:0]

CC1S[1:0]

Reset
value

oON X O

TIML
4 CcC
ER

Reset
value

© ICCINP| @

Res
© |ccip| @
© |CCiE| °

AN X O

TIML
4 CN

Reset
value

0N X O

TIM1
4_PS

Reset
value

ONX O

TIM1
4_AR

Reset
value

H WX O

TIML
4. cC
R1

Reset
value

o U1 X O

TIMx
_OR

[1:0]

TI1_RMP

Reset
value

o
o
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20. BEHER S (TIM16/17)

TIM16 F1 TIM17 ThRe 54 —FE,

20.1. TIM16 /TIM17 EE4iH

16 £ | hke d ) bt Hds

16 £ 7] g FE (AT PASERHME ) T Sias ,  vF BEs i B A5 1 40 S R B0 1~65536 2 1] (AT 5 4l
—NEEER:

> AR

> i L

> PWM ARk A5

> ko =

7 PTG AE X T] (1 F My

FOVFAETR 2 H IS ) 2 S5 BT 58 I 38 A A7 2 S T e
RN 57T LUK E B 28 5 5 B T EADRESEFH — A CRPIRES
W B[] AR I P A R T/ DMA:

> HEr TR B

> AR

> i L

> HMEFSHEA
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Internal clock(CK_INT) N
Counter enable (CEN)
>
REP
register
U auto-reload register
— A Ul
Stop, clearor up/down Repet|:|on /l],
J £ counter
CK_PSC CK_CNT —>
»| PSC prescaler > +/- CNT counter
DTG
register
oy c1l i TIMx|_CH1
TI1FP1 IC1 _r —H —r
T Input filter & IC1PS ca OC1REF >  Output
_ » N - pture/comp DTG utpu
TIMxF_jCHl edge selector prescaler are 1register —» control 409
TIMx_|CHIN
BRK Polarity Bl
TIMx] BKIN selection ) .y
Internal break event sources /
Note:
REG Preload registerstransferred to active
Registers on U event according to
control bit
—>»  Event
Interrupt
i &DMA output

20-1 TIM16 F1 TIM17 ZEHIHE K
20.2. TIM16/TIM17 ThEEHiiR

20.2.1. I BT
IXAN T G P2 8 B 2 (0 R B A e — N A B S E e 16 AL A, TR B Bl E i — AN 1o A

w Tl
AT DL S i 3 . B Al R AT AR A T S A A7 a,  BE v B AT I mT AR A
I i BT AL 3

THE R 72 (TIMX_CNT)

i sias 2% (TIMx_PSC)

HZhEE R F A4 (TIMX_ARR)

HE A A (TIMX_RCR)
H BT AR R TR, SEE LA ERBFERE (TIMX_ARR) K4 10 Wik # 4 f74% (preload
register) . R4 TIMX_CRL 274785 1) A sh 2S8R (ARPE) [WLHE, TR AT £74% 1 P 25 T AR — BBk
BEEFGRIEF FF UEV MHRR B T A8 . M e 3] i 4 TIMx_CR1 ZF #4511 UDIS {146 T
O R, FPEARER S, SR At T DU R A= A .
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THEICAS E T3 A2 (B it CK_CNT 33, A 438 T i8S TIMX_CRL %7 A7 a8 HH T B8 (6 Be 47
(CEN) i, CK_CNT A H %

HE, ERET TIMX_CR #7781 CEN ML — /M e E S, AT ah 4.
o St -

Ty AR T LA VHECES 1 B4 1 ) 65535 Z B AT RAE A, Bt EE T — (FE TIMX_PSC #2345+
(1) 16 FLar 734w 16 A3t . ORISR B A48 A 20t 2%, B REEAEISAT IR O3 o B Tl 43t
AR SHAE N — B A BRI AR A

FEG I T ER ST, EE S B e T

o AR

CEN ‘

Timer clock = CK_CNT ﬂ H ﬂ ﬂ
Counter register F7_)(F8)(Fo (Fa) FB) FC) 00 01 X 02 03
Update event(UEV) T
Prescaler control register 0 < 1
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 1
Prescaler counter JESENEVEIEYEI &Y

20-2 MHAM SRR SHON 1 BB 2 1, THEER AT R

o_ps AERRRERRRERRTR A

CEN ‘

Timer clock = CK_CNT H ﬂ
Counter register F7 F8 mm@ 00 01
Update event(UEV) T
Prescaler control register 0 < 3
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 3
Prescaler counter JEYENEV I EVE EY

Kl 20-3 LT Sas (M ZHON 1 2] 4 1, THEE R e

20.2.2. THEES R
TR O THECEI B3 (TIMX_ARR ZFAEI0MED . SR M O EBFFIATHEL, JF7=d — AT
A,
AR AR, 7R R S Lk O TR A R R, AR . B0, 1
TR B, P A
7E TIMX_EGR 2 7788 h (L B0 77 2 P MRS s ) ) B 8 UG Srth [0 RE 7T DA 2 — A S i
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W TIMX_CRL FF 4745 11 UDIS £, FJLAZEIETER s fF: S RF i mT DAk 6 78 1] TUke 4 o A7 vh 5 BB
I TR T A A4 . 1E UDIS RIME R 20T, WA AR, B, (2 THEEHMKIBA 0 FFas, R i
GBS T BB AR O(E T A A A AAR) . BEAk, QIR E T TIMX_CR1 FF /741 URS o7 (I 4% 505 iE
R), WHE UG Aok —ANE 4 UEV, (HAEEA R E UIF bRE ARt el DMA #53R). X287 i
AR IR T IE BRI ECAR T, RIS 7= AF SRR 3R 7

MRAE AT R, P AR R, B E (S URS A7) 15 B B8R B AL(TIMX_SR 27 47
R UIF £7).

B ES R TIMX_RCR ZR772% (8 B0 4.

W EDREEGY T I A R BN T A A AR 1 (TIMX_ARR).

B O G X A N PR A AE A R E(TIMX_PSC FFAE AN ).

TEER T IUMEANFRSZE T PTHERT A, 24 TIMX_ARR=0X36.

o _psc Ty iue gy

CNT_EN ‘

Timer dock = CK_CNT Uyl
Counter register 31 @m@@@@m
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

K 20-4 THEARI I, PRI B AT 1

CK_PSE

CNT_EN

|

Timer clock = CK_CNT

L T T T

Counter register

0034 X 0035 X 0036 0000 0001 X 0002 0003

Counter overflow

[

[

Update interrupt flag(UIF)

K 20-5 T AR P, PRI B SR 2
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CK_PSC m m w

CNT_EN ‘

Timer clock = CK_CNT H H H ﬂ
Counter register 0035 0036 0000 0001 >C
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

K 20-6 THEER I P, AR BRSO 4

CK_PSC u UUUUUUUU

CNT_EN ‘

Timer clock = CK_CNT ] [ I
Counter register 1F 2d
[
[
—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

K 20-7 s P, ESET B A 7oA N

o _psc T iue gy
CNT_EN |
Timer dock = CK_CNT Juutuunungyyyyl
Counter register 31

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIMX_ARR

K 20-8 iH-Hasi 7K, 24 ARPE=0 I [ 5 37 S5 14 (TIMx_ARR %45 Fi%E \)
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c_psc T e gy

CNT_EN ‘

Timer dock = CK_CNT Uyl
Counter register FO_ ) FL)(F2{F3){ Fa) Fs | 00} 01)(02 )03 04) 05 06} 07)
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Wl

Auto-reload shadow register F5 36

Write a new value in TIMx_ARR

20-9 B I, 24 ARPE=1 I (5 3T F4H (A T TIMX_ARR)
20.2.3. BEEITHS
B 35 B TE R T R S T A (UEV) 2 A [y, SRTSZBR b H A 7E 8 A ik ) 0 [
B2 A o AR R R A PWM 5 24 F
KRB N UOTE RN, BOE AT S SRR T 525 (TIMX_ARR H3E# %78,

TIMXPSC Tl 73 S 25 474, 30A 1E LR 3R 3R/ LU L 748 TIMX_CCRX) , N J& TIMx_RCR B & 11525 77
A PIE.

S, R R B EES B R A TR R RN

FE R A ELN, EEEERH TIMX_RCR /AR IMEE L. YHEHFEL s CRd%E
TIMx_EGR ¥ UG fir) B0 i i A i Bz il 28 7= A4, MBI B S THEER B R 220, SERVR AT 3
£, JF H TIMX_RCR ZF 47 & H 1K N 25 0l B 30 3 0 H g v
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Counter TIMx_CNT \
S N N B B A B

TIMx_RCR=0 UEV

TIMx_RCR=1 UEV

TIMx_RCR=2 UEV

TIMx_RCR=3 UEV

TIMx_RCR=3 andre-
synchronization UEV

UEV —sn Update event: preload registers transferred to active

R N A N

Edge-aligned mode upcounting

ANV

ANV

- 1 1 f

By SW

registers and update initerrupt generated

K 20-10 AR BB R K415, & TIMx_RCR (7747 45 i &

20.2.4. N

THECES I Bk i Y EEIEBE (CKOINT) #24E. TIMx_CR1 % fE#4#) CEN 741 TIMX_EGR ZF/Z#5 ) UG £ 2
SEFRFERIAL (Br T UG Mgl Halig ko), Reeisd S eefibdil. —HE CENAZY 1, A R r) 43 43

IR Bl

CK_PSE

JUUUUItiiuuuy

CEN=CNT_EN

uG

CNT_INIT

[ 1

Counter clock = CK_CNT = CK_PSC

RERREERERRRRRRRNRARuRERERT

Counter register

31 )(32)(33)34)(35),36) 00 01}(02)(03) 04) 05 05} 07)

20.2.5. Hi/ L BEE
T — AN BRI # R 2e — MR LR S R (O B T 217 58), BSR4 (R I I

% W4T FE RO STL), R 350 43 (Ll S8 R H 42 ) o
T LK B — N 3 b i TR

B 20-11 — i aQT Ol L, A AR I Bk 2 3 1 1
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BN 0 AH R Tix B NAS 5 K0, HF7 A —MIEREE S TixF. A5,
A —AME 5 (TiXFPX),
745 (IcXPS)

SRSVt E RN L Y T (BVSEi PR el PR A R p ]

— AN AR PR R A

TI1F_ED
Toslave mode controller
—»
TI1F Rlsmg 0

e Filter TI1F Edge ‘ TI1FP1 01
fOTS | downcounter detector | TI1F _Falling & | ;

TI2FP1
10 |ic1|  Divider IC1PS
TI2F_Rising(from channel2) 0 /1,/2,/4,/8
TI2F_Falling(from channel2), | 1 . TRIC 11
rom slave
mode controller
[ ccisio] | Icpsii0] | | cciE |
TIMx_CCMR1 TIMx_CCER
20-12 R/ LGB TE (. BT 1 AES )

oy e AN RIAEOE (R RO MR, BE R AR g

R E T AR

\ APB bus \

v

MCU peripheral interface

= A
Read CCR1Y %P5 ©
S read_in_progress ‘E; © O{
‘ =

S ignte CCR1H
lvivrite CCRIL

=

R R1
ead CC k R

output

capture_transfer

compare_transfer

CC1S[1] 5 Capture/compare shadow ‘
CC1[0] Input mode register Comparator
TIMx EGR
CC1G |ceig ) p ONT>CCR1
IC1PS p ‘ CNT counter ‘ CNT=CC§1

'

(from time base)

mode
o

0 OC1PE

ClPE—IMX CCMR1

20-13 AR/ L EGEIE 1 1) E L

TIMx_CCER
0 Output oc1
x0 Mode 4}‘3
10 Controller
CNT>CCR1 —Gyepue Deag QCL|DTI11
— Mode time
CNT=CCR1
Controller OCI_REF | generator OCIN_D m
10 Output OCIN
0 lox Mode ——» |
Controller
TIMx CCER TIMx_CCER
TIMx_CCMRL [ccInNP] [cciNE] cciE]
OCICE |OCIM[2:0] | [oTG[7:0]] | CCINE| cCiE 0ssl | OssR
TIMx_BDTR TIMx_CCER TIMx_BDTR

K 20-14 /L BHEIE 3 (BIE 1)

TR A — D PR A7 3 A — N T A e A . 305 SRR R A P 3 A7 4%

P, WP EAER AR L, N5 6 B R a 1.
FELEBAREINT , FIUR 3 A7 ) A B R Al BB 1 A A7 s v

20.2.6. BMAFPFER

R TGP [ EIN

IRJE T A AR N AT B A AT UL
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TESNIIRBER T, MRS Iox (F5AHRL IR S, VT E0Es 00 2 i (B 7 B 3R LU 3 A7 o
(TIMX_CCRx) ™. Mii3RFrE kAN, AN CoxIF hrd (TIMX_SR Z478%) #i 8 1. WiRMRFHRAE
i, CexIF brE & NE, MAEEfMHARE CoxOF (TIMX_SR #4788 #iH 1. 5 CcxIF AR CexIF, 5%

U P 3R SR B R T RBR CexIF. 5 CexOF=0 1] i % CexOF .

DA Ut B AT 7E TIL S N B FH RISl SR 88 E 2 TIMx_CCR1 #f7#sh, DIRWF:

B OEPEA SR A TIMX_CCR1 AZUERS] TIL N, FrLAS A TIMx_CCR1 ZFf7# 1) CC1S=01,
HRECC1S A4 00 I, HIEWACE VA, I H TMx_CCRI1 T A7 #e4  H B,

B ORGSR, BCEM NIRRT R (R Tix B, N 8 % 25 4% i A 2
TIMX_CCMRX ZF 78 I lexF Ar) o BEHANIE STERE 5 A P Hn B8 H e [ £k al, R4 40
T B R AR ) SE BT B AP BRI . BRIk, FRATAT(LL DTS MA)ELRAE 8 K, EHIIAE TIL b—
WHESERILUAE L, SRJ5H TIMXCCMR1 #1724 5 A\ IC1F=0011.
PEFR TI1IE A B iy, 78 TIMX_CCER #7285 N\ CC1P=0 ( EFHi%)
BB AN TR ARG o FEXAM -, FRATAS B IR R AR AE R — AN U HSP R H Z1, DR TG AT 2
WizEIE (5 TIMx_CCMR1 % 783 IC1IPS=00) .

B % E TIMX_CCER %78/ CC1E=1, RVFHZITEA M BHEFAae .
WIR T, B E TIMX_DIER 2747 884 1) CCLIE {7 foVFA S R Wi sk, 83t & TIMx_DIER %1%
#H[1) CC1DE f 0 VF DMA ik .

LR A AN AR -

B A PR, TR A AR % 3] TIMX_CCR1 %7 /745 -

B CCLF fpEpiE (Pt o« MRAERD 2 MESHIRN, i CCLIF K piER, CCLOF i
H 1.

B R E T CCLE N, &=t —AhlrigR.

B i E T CCIDE {7, W&/~ 4—4 DMA iR

DT A ER AW, E TR T AR T, SRR . IR T e B R TE S T AR

J RS HUECHE 2 1 AT RE = AR ) Hh v S R
T BN IR BT R R R R A B TR TIMX_EGR H AR CCXG A k=4 .

20.2.7. o B A AR R

7EiZEA T (TIMX_CCMRXx {7 #&H CCxS bits =00) F, it H#{5S (OCXREF FIAMIMN K OCx) fiE
i B2 F B B A T RCRAS T AN T4 H L A A 2 R T 23 A 1 bl A 4 R

5 TIMx_CCMRXx Z317-#5 HAH B[] OCxM=101, B[ AT sl b {55 (OCXREF/OCX) N RCRE .
Ff OCXREF #¢#: & My i (OCXREF 84 N M- FA %0 , [FIN OCx 733 CCxP A AH S K1E -

filtn: CCxP=0(OCx = LA 2K), W OCx # 5 B i Hi .

E TIMx_CCMRx #1725 ) OCxM=100, w]3%E OCXREF 55 M.
IR, 7E TIMX_CCRX 8T 25 A7 S5 FIT A8 2 18] (¥ LU AT AR AEEAT . MR AR 2 B ek, Rk hdk 45
FEAEAR R (R TR DMA 53R o S8 23 7E T TH 1 H LB — b A4

20.2.8. iy B
IEIF Ty Al FE SR st — AN, B AR R — B B R 2 B
R L SR A H R 2 AR R I N AR I, L T R 4 1

(XE
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B LB R (TIMX_CCMRX 478511 (# OCXM A7) % i H #4: (TIMX_CCER #4283 1(¥1 CCxP fir)
S8 A i B RS2 518 b ZE LR UUEC S, % 51 BT DUER BF 8 (9 B P (OCxM=000) . % 15 & B
HRH T (OCxM=001). #%1&% B s IG R T (OCxM=010) 53k 1T ## #% (OCxM=011).
B EE AP WOIRES A T RS EAL(TIMX_SR Z 4785 H Y CexIF 7).
B SRE AR T W BRI (TIMX_DIER # £ 48HH 1) CexIE fir), M= A—A ik
TIMX_CCMRX H ] OCXPE H7i%4% TIMX_CCRX #5742 75 T L F TR 3 25 4745
fERH LB, BB S F UEV X OCXREF Al OCx % AT 84 o [R5 (¥R FE vT LUK BB 16— i
HORIA . it LA = (7 B ks 20 ) R B8 FE R e — AN SR ik
Bt Pl A 2 T D B
1. EFRTHECES I B (R, NS, TIAMAIER).
2. KA N B EE S5 O\ TIMX_ARR 1 TIMx_CCRX #2451,
3. WERE A — A Wi K, B CexIE fi.
4. P A, il
— BRI ¥ 5 CCRx ULHECH #HE: OCx R 51, #E OCxM=011
— B OCXPE = 0 ZEH Tl 4 ar 7 2
— B CCxP = O &Ry i fi PG AL
— & CcxE = 1 f#ftH
5. E TIMx_CR1 {4+ CEN 7 J3 3T s
TIMx_CCRX & 17 #i% (¢ % 75 AT AR I 5 i A6 AT ST CAAS I U T, SR A A T 4 2 A7 4
(OCXPE="0", 5l] TIMx_CCRX (5 %5 738 R BBTE R A N —UERT AR B 50 . FIRISGH T — M+

Write B201h in the CC1R register

TIM1_CNT 0039 Yo003a Xoo038  \ T 8200 X B201

TIM1_CCR1 003A B201

Y

OCIREF=0CL \ /

Match detected on CCR1
interrupt generated if enabled

20-15 Output compare mode, toggle on OC1

20.2.9. PWM (B 3EE T B
ik o P YA R AT AP AR — AN TIMX_ARR A7 25 62 4% . B TIMX_CCRX 2747 #5723 LU I
T
7£ TIMX_CCMRX 27 f£28 H ] OCxM iz 5 A “110” (PWM A 1) B{ “111” (PWM R 2) , fEUgH
S B AR OCK i B IE =4 — i PWM. L2008 B TIMX_CCMRX 7717 4% OCXPE Az LAfH BEAH B (1) T2 38 2
178%, B EERE TIMX_CRL #7485 F 1 ARPE i (FE 1A L rp st Fopi ) {4 66 B 2h 51 35380 10 1
WA
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PO RAE — AN SR, T A AR A A R AR IR B T A28, BRUIE T T aa T e i,
JUEIE % E TIMX_EGR 2 f£4% 11 UG MRV UR 1L BT A 1 35 A7 3%

OCX [Fitle ] LUB I #AF7E TIMX_CCER 75 /785 71 (1) CCxP {1 % &, 't nl LA B Ay ey HL A R sl ik
AR TIMX_CCER a7 £ 1) CexE frfz ] OCx i th i g

7E PWM £ (X 1 8k E 450 2) , TIMX_CNT Fll TIMx_CCRx (A& ST LR, VUHfiE R B/ A
TIMX_CNT < TIMx_CCRX.

SE I AN 2 B A ) RO A e g 7 AR T R SR ) PWM.
PWM i #5 %4 S8R
T4 PWM B 1 651 7. 24 TIMx_CNT<TIMx_CCRx I}, PWM £#%1{55 OCxREF Jyi, 5N A1K.
U1 TIMX_CCRx I ELEHE K T E Zh B 253 EH (TIMX_ARR), ] OCXREF f##: 4’1", Wi ELAfE A 0,
OCXREF {##:5°'0’.  FEIN TIMx_ARR=8 I i1 #5555 i) PWM I 52451 .

Counter register : ﬂanaa 7 @@C
OCXREF 7—‘ [7
CCRx=4
CCxIF
OCXREF —
CCRx=8
CCxIF
OCXREF !
CCRx>8
CCxIF |
OCXREF 0
CCRx=0
CCxIF |

Kl 20-16 L5551 PWM % (ARR=8)

20.2.10. B xMar B AIFE X HE A

TIM16/17 Refs i th i HAMS 5, JF HAe i 2 e (ORI SC W ANl . X BN 1A IE W AR M BEIX,
JZAR R 4 (14 % HE 2 A A EAN T R M (PRSP G 4 (RSB B L FL Y DG 1) A ) 55 SR 1 B B X (1]

Bt & TIMx_CCER i 745 11 1) CCxP Al CCxXNP £z, R ARy fg— i Hh i 7 e B A P (32 % Hy OCx BUE AR
fir i OCxN).

H*ME 5 OCx Fil OCxN @it~ Fil#z il fir () 4 & #EAT 4] . TIMx_CCER 751745 1) CcxE #il CexNE £,
TIMx_BDTR fll TIMx_CR2 {72+ () MOE. OISx. OISxN. OSSI fl OSSR fi7, W3 xx T A 4= Th At H
AN 1B IE OCx 1 OCXN HIFEHIAL Rl i), (EHF: 3] IDLE R (MOE B3] 0) 58 X B i -

[ 152 B CexE Al CexNE MoK ASEX, U SRAF/ER g, WEE % E MOE . fF—MaEEHa —1
8 FLIFEIX K 4E#E DTG[7:0]. %155 OCXREF AJ LAy=/E 2 Bt OCx Fl OCxN. 414 OCx il OCXN A&
R

B OCxithfE 555 HESMA, REEN LAUHENTFSHE50 LA — A ER

B OCxNHIHETS5SHETHK, R2er LIHEHN TF2E5E 510 N BIEE — iR,

U R AE R K 2 H A 2K 98 (OCx 3% OCxN), AR £ 7= A 4 N7 R fik ol
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ALK R 7 AEX R A AR i A5 5 R AT 25 (55 OCXREF ZIFIK &R . (i CCxP=0.
CCxNP=0., MOE=1. CcxE=1 JfH. CcxNE=1)

OCXN ‘ ‘
<—» delay <—» delay

OCXREF

OCX

20-17 i S8 DX AN B T A M

OCXREF

I
| |

<—» delay

OCX

OCXN

20-18 FEX BB AR KT ikt

OCXREF

|

oCX

OCXN ‘ 4—)‘ delay

20-19 FEX BT AEIE K T IE kit

B NS FBE X IR #Z AR 0, 2 B TIMX_BDTR #4748 1) DTG A 4ifEfi & .
E M OCXREF 3] OCx 8 OCxN

e AN GRE . i Ei s PWM), SR EE TIMx_CCER 274724/ CcxE il CcxNE fiZ, OCxXREF
AT LAY E 7] #1] OCx 83 OCxN M4t e IXANTHEE AT LATE FLAM H A T o R0 P, ZEREAM I Bkt —4
RERR IR (1 a0 PWM BCE A ). 5 —AMER, RPN R AL T80, 8kt A 0P A
DA TR

H: M HATHE OCXN(CexE=0, CcxNE=1)i, EALRAM, 4 OCXREF 13440 r RIS . fil, 4ns
CCxNP=0, Jll OCXN=OCxXREF. % —7Jjifii, 24 OCx Il OCxN #{#{f# fEI} (CcxE=CcxNE=1), 43 OCXREF Ny
= OCx A2 11 OCxN #H/R, 4 OCXREF kI OCxN 2 9 H %

20.2.11. fEFMEThEE

MR ZEThAERS, RARAANEHIAL (TIMX_BDTR %7748 ) MOE,OSSI #1 OSSR, TIMx_CR2 %1%
B0 OISX A OISXND i th (EAE( 5 FRAC P SHB & MBS iR AH5L F, OCx Bl OCXN it A
RIEAE 7] — ) ][R e b T R

M (BRKO {5501 AT DRSNS (BKIND B i R 55
M1 LOCKUP %t
PVD %t
CSS Kl 7= A= i o i 15 5
P e &L
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RYGHENG, MAERBEEEIE, MOE Nk, #E TIMx_BDTR %17 45 1) BKE Az ] LA g1 4 2h fit,
RS NAB S R PETT LLE I I E F AN 7788 1 i BKP f7i%3. BKE A1 BKP ] LURIN # /& 2. 45 N\ BKE
1 BKP fff, fEHRIESANZAISA 1/~ APB B E AR, bR ESER—A APB B8 5, 4Rk
H b s 51 5 N B A7

N MOE FREUT AT LA R b 1Y), 18 SERRAE -5 (1F FITE S o) F0 A 2545 67 (72 TIMX_BDTR 75 4725 1) Z ]
WE T —ANER RS XA RS R DG S REDE S 2 AR FER, e s
MOE=1, Wi & Z Bl A th N —/MERS (518 4) A Be i B BRI . X FAS NI R E S M2
EEZERC

R AR ZE I (FER 2R N\ i HE LA 58 1 B SF), A R IR

B MOE figli i biniEke, Kt E T HARE. FRRESHEZMRE(H 0SS A1), X AMNEHELE
MCU (1437 5 5% A IR IR A 25
B —H MOE=0, f—MiHi@iE i i TIMx_CR2 FA78s 1] OISx A @ I HF. Wik OSSI=0, N
o AR TR BB A A A R AR 25 e
B YA A
> B E T E DR B PRA (R TR o X2 R AR, BRE e I AR A RS,
Thae A 2.
> W ER R EKIRATAE, BEIX AR AR S BB AE AL, TEAEIX 2 G ARHE OISx A1 OISXN i fh 7RI
P IR S A o . RIEAEIXRRHE LR, OCx Al OCXN AN FE#Y [FI i BREH 45 X P 3, A
HHTEE MOE,  FEIX s [A] Hl 5 17 150 R — 26 (K& 2 4 ck_tim fr B 407 1)
> R OSSI=0, ENfRMERest, SMRFFER M 28— H CcxE 5 CoxNE 2 —A8 @&, ff
B OURKE [ TIMX_DIER FA7E& T BIEAL, HARIGREFRE(TIMX_SR FAF4 1) BIF A2) 91, U™
A=A, R EE T TIML_DIER aif#4s ¥ BDE i, N/=‘E—/> DMA 53K
B URKE T TIMX_BDTR #4741 AOE fi, 7 F—NEHHAF UEV I MOE f# Hah B B, X
UL SREATEETE . A0, MOE AR CRFFICEL B4 R CE s Ui, X AMREMETT DLW I 7E 22 4 0510, IR
A DA A=t N o 38 H R BRSO B it AU R AR i o e A e b
e REFANNHEPEER. BrRL, SR ERNER, AREFR(H 2hHh e @y SR % & MOE. [, RE&
P& BIF ANREHEIE %

AIZERT LA BRK A=A, BRI R IE =2 AT g2, H ol TIMx_BDTR 547 #% 1) BKE 7T .

X BA P 2 AR

® ERIFMEEM M) BKR N, [RINE TIMx_BDTR 75 f74% FH ff it BKE

® EIIHMEE TIMX_EGR H#) BG fii.

B T RS N AN A, R R R R S TS R DARIE R AR R 1 2 4. B RVER P RS LA E
SHGEIX K, OCX/OCXN Wt FIuAE IE PR, OCxM L&, RAIZEAEREAME). M el LB TIMx_BDTR
FAERET I LOCK iz, M=Zf#3 bk —H, 25 TIML JZEFILX 517 8(TIMx_BDTR). £ MCU E 75
LOCK Az H Regf &L — X
T S e R 4 R S

300/412



PY32F030 E5&EF1f

BREAK(MOE)

"y

ooXReF | |
ocx L

OCXN notimplemented CCXP=0 OISx=1

ox |

OCXN notimplemented CCXP=0 OISx=0

ocx —|—‘

OCXN notimplemented CCXP=1 OISx=1

0cx ]

OCXN notimplemented CCXP=1 OISx=1

ox |

<> <> <>
OCXN delay, delay delay\
CCXE=1,CCXP=0,015X=0,CCXNE=1,CCXNP=0,01SXN=1

ocx ] |

<>

<> <>
OCXN delay| delay delay‘

CCXE=1,CCXP=0,01SX=1,CCXNE=1,CCXNP=1,01SXN=1

OCX

<>

OCXN delay‘

CCXE=1,CCXP=0,015X=0,CCXNE=0,CCXNP=0,0ISXN=1

ocx ] ]

<>
dela
OCXN y
CCXE=1,CCXP=0,01SX=1,CCXNE=0,CCXNP=0,0ISXN=0
0oCX
OCXN

CCXE=1,CCXP=0,CCXNE=0,CCXNP=0,01SX=01SXN=0 or OISX=0ISXN=1

P 20-20 M R 4 ) HY

20.2.12. B R AR

Bk (OPM) 2 Z A ik AR 2 A 1) —ANRR o SR AP 2 e Vi T HC i B — /N, e — AR
FErTHS KBRS 2 5, 77 A — AN K T AT B 4 1 R Rkt
AT RLIE I IS 458 B TR AR LU B PWM B R AR . B TIMX_CR1 & 17 4%
(¥] OPM LA £ ik 2, X FE AT DAL T3 B S I AE A4 F — R A UEV 11k
U EEBAE S B IR AN RN, A Be e — AN kah . B3/l CHE i S IEESE R i), b2
RO
® i LitHiial: %8 CNT < CCRx < ARR (¥ 7Hh, 0 < CCRX)
® i FitHit: CNT>CCRx
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REBRIEL: OCx PR AERR:

OC1REF

OocC1

4>

TIM1_ARR
TIM1_CCR

© Counter

TI2

<>
tDELAY  tPULSE

K 20-21 kb s i1

FER PR IR 7 Tix SN L IR AG DB 4 3 B CEN A7 LS it Bt . ARG T e A0 b A 1a] 10 b 4
B T M R (RIS T A R, S R T AT S B B/ NE R toeLay

MR EE DL/ NE RS R, AT L% E TIMX_CCMRXx Z /788 ] OCXFE fii; i OCXREF(F1 OCx)BL#%
O] 2l T AN AR L (R 45 5, it PR P 5 LR DU TRE T (93— B« OCXFE R/ EIE L B PWML 1
PWM2 AL FH

20.3. TIM16/TIM17 H %

20.3.1.

Reset value:0x0000 0000

TIM16/17 $=#I % 7788 1 (TIMx_CR1)

Address offset:0x00

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CKDJ[1:0] ARPE | Res | Res | Res | OPM | URS | UDIS | CEN
RW RW RW | RW RW RW
Bit Name R/W Reset Value Function
31: 10 Reserved - 0 e, —HIENO
I 43 S5 A T
X 2 {3758 SUTESE I 83 81 (CK_INT)ST SR, FEIX i [6) Al 1 46
X KA 2% 5 HU7 I 2% (ETR, Tix) BT B SRR I o 2 A 43
00 A5 EL
R CKDIL:0] RW 00: tDTS =tCK_INT
01: tDTS =2 xtCK_INT
10: tDTS =4 x tCK_INT
11: fRE, AEMAHXARE
EEIER SRS LR
7 ARPE RW 0 0: TIM1_ARR 21454 b
1: TIM1_ARR FAHEPEEAZ M
6:4 Reserved 0 e, —HIENO
Lyl ey
3 OPM RW 0 0: TERAEFEFHMN, THEEAE L
1. fERATF —IREHFAOEMR CEN AR, TR,
B i SRR
2 URS RW 0 PR R UEV ¢ U
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Bit

Name

R/W

Reset Value

Function

0: WIRARVFAFEH HWIEE DMA R, N FidE—F
AR — N BT AR B

DMA 3K

— A R

- % E UG L

— M SR ) % 7 AR (1) B

1: WSROV F= A S R B ek DMA &SR, U R A - Has i
W = A — AN R W e DMA 15 3R

ubIS

RW

2L

AR ZAL R VA I UEV SR~

0: Y UEV. EH(UEV)ELEH NiRE—F 4.
— TR B R B

- WH UG i1

— MR ) B8 7 A Y TR T

WA ZF 7 B B N BT T 3R

1: 2Rk UBV. AP REEIE, T3 1
(ARR,PSC,CCRX) R EAMTHIE -

WMRRET UG frsi sl af ki 7 — MR AL,
T Hi s AT 434 48 Bt B B WA 1L -

CEN

RW

PR R E

0: ZEi-i+Has

1: FFEiH s

T ERAERE T CEN LG, AMEBRTEh. (1AL
B AR T AR Al &R=CAT LA A BB i i fF % & CEN
7o

20.3

Reset value:0x0000 0000

2.

TIM16/17 $5# %5 /5% 2 (TIM16/17_CR2)

Address offset:0x04

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | OISIN | OIS1 | Res | Res | Res | Res | CCDS | Res | Res | CCPC
RW RW RW RW
Bit Name R/W Reset Value Function
31:10 Reserved p 0 REE, RN O
i E IIRAS 1(OCLN #irH).
0: 3 MOE=0 i}, %tIXJ5 OC1IN=0
9 OIS1IN RW 0 1: X MOE=0 I, FEXJ5 OCIN=1
T B4WET LOCK(TIM1_BKR #8200 1. 283
Ja, EMARHIEN.
FrH S IRIRAS 1(OCL Hrih)o
0: 4 MOE=0 i, IR T OCIN, NFX )5 OC1=0
8 olIs1 RW 0 1: % MOE=0I, #RsZdl 7 OCIN, MFEKX )5 OC1=1
E: B4R E T LOCK(TIML_BKR %7844 1. 28 3
G, G RIE K.
7:4 Reserved 0 fREE, WR& N0
FHIRILEL ) DMA 4%
3 CCDS RW 0 0: MUK COx HAFMT, % CCx B DMA 53K
1: YRAETEH R, #EH CCx [ DMA K.
2:1 Res 0 REE, RN 0,
TR T AR AL
0: CcxE, CcxNE #l OCxM fir A Filde 4 1 .
0 cepe RW 0 1: CoxE, CoxNE il OCXM fife Fiiai ity B %0/,
EATRAERE T COMG {7 G 4 F#
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Bit

Name

R/W

Reset Value

Function

e A RO B B b R EIE R AR

20.3.3.

TIM16/17 DMA/H W fif 8 57788 (TIM16/17_DIER)

Address offset:0x0C
Reset value:0x0000 0000

31 | 30 | 29 | 28 | 27 | 26 25 24 | 23 | 22 21 20 | 19 | 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
CC1DE | UDE | BIE | Res | COMIE | Res | Res | Res | CC1IE | UIE
RW RW | RW RW RW | RW
Bit Name R/W Reset Value Function
31: 10 Reserved - 0 fRE, —EHNO
CCI1DE: fVFHizk/ELE 1 /) DMA i3k
9 CC1DE RW 0 0: Z51LH3R/ELE: 1 # DMA 13K
1: AVFR/LE 1 [ DMA iR
UDE: ARVFEHI DMA K
8 UDE RW 0 0: Z5 LT H ) DMA Bk
1: RVFHEH DMA 153K
BIE: f¥FAIZHIT
7 BIE RW 0 0: 2112 iy
1: SRV 4 b
6 Reserved - 0 ¥, —HNO
COMIE: fti4 COM ity
5 COMIE RW 0 0: %51k COM il
1: foi COM Hrikr
4:2 Reserved - 0 R, —EHNO
CCLIE: RVFRiZR/LLE: 1 H b
1 CClIE RW 0 0: ZEILH3R/ELE: 1 ik
1: VSRR L iy
UIE: Fo V58 3+
0 UIE RW 0 0: Z5ILFH T
1: FOVF R W
20.3.4. TIM16/17 RSB 75 (TIM16/17_SR)

Address offset:0x010
Reset value:0x0000 0000

31 | 30 | 29 | 28 | 27 | 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Re | Re | Re | Re Res Re Res Re Res Re | Re | Re Res Res
s S s 5 S S S S s s s
15 14 | 13 12 | 11 | 10 9 8 6 5 4 3 2 1 0
Re | Re | Re | Re | Re | Re | CC10 | Re BIF Re | COMIF | Re | Re | Re | CCIlIF UIF
S S S S S S F 5 5 S S S
RC_W RC_W RC_W RC_W | RC_ W
0 0 0 0 0
Bit Name R/W szlsue; Function
31: 10 Reserved - 0 fREE, —HNO
Wb 1 SRRl
AN A P 368 T B T B N BRI, 1R AT B TR
1. 5 0 AliERREAL
9 CC10F Rc_w0 0 0: Tk
1: CCIlIF B 1/, WEERNE AP H3RE TIMx_CCR1
8 Reserved Rc_wo0 0 fREE, MR 0.
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Reset

Bit Name R/W value Function

FIZE AR L

—HRZEMNG R, mEEsHZA E 1. RN EmAT
7 BIF Rc_w0 0 B, MZAL AT B 4HE 0.

0: LRI,

1: FIZES N RN EAE BB .

6 Reserved - 0 R, —HANO

COM Hilitzid

—Hp"4 COM Hf (24 CcxE. CcxNE. OCxM C# 5
B iR 1. RS

0.

0: J. COM 774,

1: COM &5 frmm v

4:2 Reserved - 0 fRE, —HANO

W 1 PR

WIRIEE CCL & M B

DA S BB VTR Z A R BE R & 1, (HAE O AR
WA N RINS % TIML_CRL #4745 CMS £i7). &
i 0.

0: JCUCELARAE;

1 CC1IF Rc_wO0 0 1: TIMx_CNT f{&5 TIMx_CCR1 F{EILAL .

U FAIE CCL Bl B A AR

LR AL A A 1, e E 0 Bl
TIMx_CCR1 & 0.

0: THINHI=E;

1: AR A I B4R E B8 TIMx_CCR1(fE IC1
A B 5 B AR AR R 3 -

BB AR I

2 pn A B AR A AR E 1. e RS 0.

0: THE B F =4

1: B HMERWRL 27 E Tz AL B R E
1:

0 UIF Rc_wo 0 — 25 TIMx_CRI %17 211 UDIS=0, 74 ¥ 0k (¥ ae
b¥E);

- # TIMX_CR1 Z7 7% UDIS=0. URS=0, %4
TIMX_EGR 27723 1) UG=1 I F= 4= T

PECRAERT CNT EHHILE1L);

20.3.5. TIM16/17 B4 = F 73 (TIM16/17_EGR)

Address offset:0x14

Reset value:0x0000 0000

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

5 COMIF Rc_w0 0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res BG Res | COMG | Res | Res | Res | CC1G | UG
W W W W
Bit Name R/W Reset Value Function
31: 8 Reserved - 0 ¥, —HANO
PR EF A
AR 1, HFE RIS, B E g
0.
7 BG W 0 _
0: JoalfE;

1. PPE—ANFIEHM. L MOE=0. BIF=1, #JTEXR
B BTN DMA, U 7= A5 A8 87 (1) F T DMA.

6 Reserved - 0 ¥, —HANO

5 COMG W 0 IR, = AR i B
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Bit Name R/W Reset Value Function

A HEAEE 1, B E3hiE 0.

0: JoalfE;

1: 24 CCPC=1, ¥ H CcxE. CcxNE. OCxM fi.
VE: A RN B RN 8 E A A

4:2 Reserved - 0 fRE, —EHANO

FEAERERIL R 1 A

AR 1, HFE AR R A, SRR
hig 0,

0: JoalfE;

1: {EiEIE CCL1 LpaA— Mgk b gt

FFiEIE CCL BB N«

WHE CCLIF=1, #HIFFJaxtRH Al DMA, =240 B
Il DMA.

FFiEIE CCL BB NN

LR BEHME R E TIMx_CCR1 %15as, WE
CC1IF=1, EIFJaXIipHBrFl DMA, D=4z 48 N o Wt
A DMA. # CCLIF 2248 1, N##E CC10F=1.,

1 CC1G w 0

PR A
EAL AR 1, B E 3 0.
0: JoaEhfE;
0 UG W 0 1. BRI, IR N SRR
RIS ABE O((H & TR 4040
RHAAL) o FHAET AR T B DIR=0(1H LT+ it
HEEE 0, % DIR=1(Ja FTHE0) WTHEER I TIMX_ARR
1B
20.3.6. TIM16/17 3R/ BAR T 8% 1(TIM16/17_CCMR1)
Address offset:0x18
Reset value:0x0000 0000
&y Ee B Output compare mode:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res OC1M[2:0] OC1PE | OCIFE CC1S[1:0]
Res | Res | Res | Res | Res | Res | Res | Res IC1F[3:0] IC1PSC[1:0] '
RW [ RW | RW [ RW RW | RwW RW
i BB Output compare mode
Bit Name R/W Reset Value Function
31: 7 Reserved - RE, —HHNO
ot PR 1 A

ZhrE T il 3% (55 OCLIREF IEh{E, 1fif OC1IREF
YLiE T OC1. OCIN . OCIREF £EHFH R, 1M
OC1. OCIN fJf5 & FE#T CC1P. CCINP fi.
000: #4h. ¥t i %748 TIM1_CCR1 511448
TIM1_CNT [ (¥ E#% OC1REF AiefE

s
001: VLPCH) BB BIELNA KB ZiF 5%
TIMx_CNT () 1 5 4 35 / Lk % %5 77 #% 1(TIMx_CCR1)
6:4 OC1M[2:0] RW 00 HHFIR, 3% OCIREF M.

010: VLPECH) ¥ B @B LN LB F. 23 %23
TIMX_CNT () 1 5 4 35 / Lk % %5 77 #% 1(TIMx_CCR1)
AHFEE, 35E#] OCIREF NfK.

011: #H¥5. *4 TIM1_CCR1=TIM1_CNT i}, #i%%
OC1REF KJH .

100: &N T . i) OCLREF Ak,

101: S&HINE R T. #EH OCLREF M.

110: PWM #i3{ 1— 71 Bitdus, —H
TIMX_CNT<TIMx_CCR1 K@i 1 & HB-F, &0 N 1
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Bit Name R/W Reset Value Function

MEF; BRI BN, — B
TIMx_CNT>TIMx_CCR1 i} i@ i& 1 A4 T % # °F
(OC1REF=0), 5N AA 3% H-F(OCLREF=1),

111. PWM R 2— 7 Fit¥ost, —A
TIMX_CNT<TIMx_CCR1 Hli#i& 1 NTERCEF, HNAH
BT fEA R iFEON, — B TIMx_CNT>TIMx_CCR1 I
JEIE 1 NARCET, BT,

7 1: —H LOCK 2l 3(TIMX_BDTR ZF 748 H 1
LOCK £7)Jf H. CC1S=00(iZ% & Kt & pifir ) W Z AL A e
B

2. £ PWMABER 188 PWM B 2 i, R 4tbiist B
OB T BE S B 0h AATR 25 AR U D B PWM X
i, OCIREF HFAB%E .

LR 1 TR A

0: Z&1k TIM1_CCR1 #f7 23 (M T 6e, mIFERT 5N
TIM1_CCRL1 #4748, H¥ES L&IEA-

1: JF/5 TIM1_CCR1 A Ea TR EIIAE, B EAEION
TG H A7 A B, TIML_CCRIL [T S Af 1F 56 3 S
3 OC1PE RW 0 BIRBT AN AT AT AF A o

¥E 1: —H LOCK g5l 3(TIMX_BDTR ZF 474 11
LOCK £7)Jf H. CC1S=00(iZ i1 Fe. & plfir ) W Z AL A BE
B

W 2: NIRRT, T RATE R A T S A AR 1 L
T PWM B, S EAH E

By b 1 PR A

ZALHF IR CC it %o ik 2 35\ SRR R

0: MRHEIHELES CCRL Mfl, CCL IEW#:fE, RIffflA
RN, AR SENEMANA — N RORR, BUE CCL
R s/ SE RSy 5 NI R

2 OCI1FE RW 0 1: f Bl 3 0 RO R iR R AR T — IR L
Bi. [Rik, OC B8 8 b B P

SR RIE K. AR 28 106 3005 F1 CCL % H R] ) 2E
IR i 4 A 3 AN L 30

OCAIFE [ R 763838 # AL B % PWM1 58, PWM2 f5 3 /R
.

IR 1 F%.

X 2 P E SGEIBRITT IR RN, KNIk
00: CC1 jEiEH & A ;

01: CClimiE#ECE N¥IN, ICL I TIL L

10: Reserved

11: Reserved.

7E: CCLS {XAEiBE R A (TIM16/17_CCER & {7451
CCLE=0)4 2 5.

1:0 CC15S[1:0] RW 00

AR Input Capture mode:

Bit Name R/W Reset Value Function
31:8 Reserved - ¥, —HANO
TR 1 g

K JUDEE LT TIL SN PR BT B R B3R . B
VEUE A — AN S U RS R

BALKE] N AN G277 A — AN H B

0000: TCiEM 2%, LA DTS KAf 1000: REESIZE fSAM-
PLING=fDTS/8, N=6

0001: FFEHZH fSAMPLING=fCK_INT, N=21001: *#f
iz fSSAMPLING=fDTS/8, N=8

0010: FFEHZ fSAMPLING=fCK_INT, N=41010: ¥#f
i fSAMPLING=fDTS/16, N=5

0011: KFEHIZE fSAMPLING=fCK_INT, N=8 1011: >Ff
i fSAMPLING=fDTS/16, N=6

74 IC1F[3:0] RW 0000
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Bit Name

R/W

Reset Value

Function

0100: keI fSAMPLING=fDTS/2, N=6 1100:
$iZ fSAMPLING=fDTS/16, N=8

0101: FEEHIZ fSAMPLING=fDTS/2, N=8 1101: XAt
Fii# fSAMPLING=fDTS/32, N=5

0110: REEHiZ fSAMPLING=fDTS/4, N=6 1110: XAt
HiiZ fSAMPLING=fDTS/32, N=6

0111: XFEHiZE fSAMPLING=fDTS/4, N=8 1111:
$iZ fSAMPLING=fDTS/32, N=8

RFf

KA

3:2 IC1PSCI[1:0]

RW

00 N,
R — A 38
01:
10:

11:

B A

HNAEER 1 T Hhigs

X 26X T CCLEAN (ICL) MTNHAK. —A
CC1E=0(TIM1_CCER Z{Z#% ), MITo4gs B4 .

00: TCTR/H0es, RN D A I 3] 45— AL S E6 fik

2 NFEAPfh R — A 3R
AN FAH R — UG
8 b — Ui ZR -

1:0 CC1S[1:0]

RW

00:
01:
10:
11:
pact

00 Reserved

Reserved

CC1S[1:0]: #zk/ELEL 1 k.

X2 frE SGBIEMT R GRNAHD , KB BIREE:
CC1 @i # e B i s
CC1 BIE i B AN, ICLBURTE TI1 |

CC1S X488 38 5% Nt (TIM16/17_CCER %1744
CCLE=0)4 2 51,

Table output control bits for complementary OCx and OCxN channels with break feature

Control bits

MOE OSSI

0

B PR RO

PRPRFPRPPOOOCO

20.3.7.

Address offset:0x20
Reset value:0x0000 0000

OSSR CcxE

0

=

PRPOORRPROO B ROOPR

CcxNE

0

PORPO P OFRPOPR o

R OoR

OCx=0, OCx_EN=0

Output states
OCx output state

Output disabled(A: 4 timer 3xz))

Output disabled(£:# timer 3xzh)

OCx=0, OCx_EN=0

OCXREF + Polarity
OCx = OCXREF &3 CCxP
OCx_EN=1

OCREF+Polarity+dead time,
OCx_EN=1

OCXxN output state
Output disabled(£# timer
1%z) OCxN=0, OCxN_EN=0
OCXREF + Polarity
OCxXxN=0OCXREF &,
CCxNP
OCxN_EN=1
Output disabled(# timer
IK7h), OCxN=0,
OCxN_EN=0

OCREF H#M# (3E OC-
REF)

TIM16/17 capture/compare enable register (TIM16/17_CCER)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | CCINP | CCINE | CC1P | CC1E
RW RW RW RW
Bit Name R/W Reset Value Function
31: 4 Reserved - 0 R, —EHNO
FENAHFR 1 RN AR P
0: OCIN &= HFHR
1: OCIN fikH A 5%
3 CCINP RW 0 vE: —H LOCK Z5(TIMx_BDTR Z17#3 41 ) LCCK £r)i%
N 3 8¢ 2 H CC1S=00(iH & lc & i ) WHZAL A fe i 15
Mo
INAHFR 1 AN H Al A
0: KP— OCIN ZEik-Fd, [Hith OCIN [yfn i B Pt
F MOE, 0OSSI, OSSR, OIS1, OISIN, CCIE fifffi.
2 CCINE RW 0 1: JF/E— OCLN 5S4t SIRHR M L 31, 3ot Mo
K #T MOE, OSSI, OSSR, OIS1, OISIN, CCI1E fiiH)
1B
MR 1 R
CCL BB & Ak -
0: OC1 EHTHK
1: OCLKHFHRL
CCLiBEN B NN
CCINP/CC1P WAiik & TILFPL & & TI2FPL IR A5
SR AR SR ES
00: ANAHIETH: 3R AAELE TixFPL # - FHE (3R,
SAfb, SN P B R ) TiXFPL AN AR TR
! ccip RW 0 iR, i),
01: AH/RFEAT: ARM/ LT #WIRRALE TixFPL K
TREAGREE, Bk, SMEE B aifl R ) TixFP1
SR TR, g ii=X) .
10: frEH, TGMBLE.
11: A, XA
7¥: —H LOCK Z¢5I(TIMx_BDTR #1785 H {1 LOCK £i7) %
4 38k 2 H CC1S=00(HiE it & M ) MiZ AL A el 12
M.
B ONIER 1 Sl B
CClIBIBE B A
0: XM— OCLZEi-F, ik OC1 Hyf f Pk T
MOE. OSSIl. OSSR. OIS1. OISIN. CCINE {7 f{#.
1: JFja— OCL 15 5% BIXF BRI 51 B, oA H s
0 CC1E RW 0 #iF MOE. OSSI. OSSR. OIS1. OISIN. CCINE f7
HIME -
CCl BB E NN
AL HE T TR BE R T AR 3R TIMX_CCR1 %4745
0: HgREEIL
1: fRAAE
20.3.8. TIM16/17 1% (TIM16/17_CNT)

Address offset:0x24

Reset value:0x0000 0000

[ 31 | 30 | 29

| 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 [ 18 | 17 | 16
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Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]

RW

Bit Name R/W Reset Value Function
31: 16 Reserved 88, —ENO
15:0 CNT[15:0] RW 0 THEER ME
20.3.9. TIM16/17 T4 3523 (TIM16/17_PSC)
Address offset:0x28
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved fRE, —HNO
T4 A28 i
THEER B (CK_CNT) Z&F
_ _ fCK_PSC/( PSC[15:0]+1).
150 PSC[15:0] RW 0 PSC A4 7 ST S 5= 28 A 2 T B 2 77 2
fi; AT TIMx_EGR K UG fii# 0 Bt
TARTE R AR ) ) F5 1 2315 0.
20.3.10. TIM16/17 B3 ERHFF8 (TIM16/17_ARR)

Address offset:0x2c
Reset value:0x0000 FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved f#Ed, —ENO
H 3 B E
15:0 ARR[15:0] RW OXFFFF ARR .8 T B BRSNS R B ) E 2R A AT A 1 -
M E B EREHNE SR, HEESA TR,
20.3.11. TIM16/17 R#ATHE & 7735 (TIM16/17_RCR)
Address offset:0x30
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res REP[7:0]
- - - - - - - - RW [RW [RW | RW | RW [ RW | RW | RW
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Bit Name R/W Reset Value Function
31: 8 Reserved 8, —EHNO
JAEATHBUER 1
BT W hae G, XAV B E R AT AR
TR CR R R b DA T2 2 2
TFRAEMBARFAR) 5 WARVF=EEF P, W2
R 52 1 77 A S BT R
FRE N2 REP_CNT A% 0, &7 4 — AN EHFEMt
7:0 REP[7:0] RW 0 JEH A REP_CNT A\ REPEIF 4h it . 1 T
REP_CNT R 7 & #1 ¥ ¥ % fF U_RC &k 4 i 4 &
# REP 18 , It %} TIMX_RCR #7283 5 AW#HE R 1E
T U AR T B e A B A ERAE A
REMEIE PWM NS, (REP+L)X N
— IR, PWM AIRIECHE ;
— ORI, PWM 2 EIARI S E

20.3.12. TIM16/17 3R/ F 2% 1(TIM16/17_CCR1)

Address offset:0x34

Reset value:0x0000 0000

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

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

CCR1[15:0]
RW/RO
Bit Name R/W Reset Value Function
31: 16 Reserved fRE, —EHNO
R/ 1 A
#F CCLBHEMRE N
CCR1 & TR N YUK/ LU 1 TR HE (Fidkk
i) .

WIRTE TIMX_CCMR1 2735 (OC1PE i) ARG FTmaL K
bk, HIRZB YRGS

15:0 CCR1[15:0] RW 0 B, REYFEHHEMERAEN, LHEERMEA N ST
SRIELES 1 8.

MRS L F AR A S T 51 TIMX_CNT LR
5, 3:HFE OCLifM FtfES.

# CCLEBHERE N

CCR1 & T HI E—WH AR 1 F4F (ICL) i34
AHE

20.3.13. TIM16/17 M ZEMIEX F 748 (TIM16/17_BDTR)

Address offset:0x44

Reset value:0x0000 0000

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

15 | 14 | 13 [ 12 11 10 9 8 7 6 5 4 3 2 1 0
MOE | AOE | BKP | BKE | OSSR | OSSI | LOCK[L:0] DTG[7:0]
RW [RW |RW [RW [ RW [ RW [RW [RW | RW [RW [RW [RW | RW [ RW [ RW | RW
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Bit

Name

R/W

Reset Value

Function

31: 16

Reserved

RW

0

15

MOE

RW

T ffRe

—HRIERNE R, SRR 5T 0. HRYE AOE L)
fH, WTHZKMAE 0 EAZE 1. AT E v dEa
e

0: 21l OC 1 OCN #i i B il 9 25 AR 5

1: W WE THMNRE AL (TIML_CCER FA7251
CcxE. CexNEfi) , MIFFHE OC Fl

OCN %t

2% OCIOCN fEREMIEAN S CHii3R/ L (0 fE 27 47 3
(TIMX_CCER)) .

14

AOE

RW

EPILT b dia

0: MOE HfepiiktHE 1;

1: MOE RE#HME 1 8E F—AEHFEMFHE 1 (W
RFNEMATRO -

7E: —H LOCK Z5)(TIMx_BDTR %478 t # LOCK £7) %
J9 1, MAZA AREWAS I

13

BKP

RW

R AR

0: HZEHNACHTH 2L

1: IR & A R

¥E: —H LOCK & 4I(TIM1_BDTR 7728 H1 ] LOCK fi7)#%
N1, MRZA AR .

12

BKE

RW

R ZEDRe A Re

0: ZEiIERZEHIN (BRK & BRK_ACTH) ;

1: JFEMEH AN (BRK }2 BRK_ACTH) .

VE: —E LOCK & 4(TIM1_BDTR 277 s H1 ] LOCK fi7)#%
N1, WA RERIE

11

OSSR

RW

AT “RHPRE” i8R

ZALF T2 MOE=1 HIBIE N B AMa H A . ¥ B Mt
TE I35 HFATELE OSSR fif,

%7 OCIOCN fERERIELH A .

0: MEN 3R TAERF, 2%51E OC/OCN %ttt (OC/OCN 1
e fE5=0) ;

1: B EATAER, —H CexE=18{ CcxNE=1, J/H
OC/OCN #i t 34 4 To s B .

OC/OCN ffige¥i i f55=1.

WE: —E LOCK Z4(TIMx_BDTR #7721 LOCK fir)i%
R 2, MHZAIARRERAZ N

10

0SSl

RW

FREIUT “ORHIRAS” ®F

%A T 24 MOE=0 H.il1# & At i o

Z:2% OCJOCN #5140 Ui BH o

0: MEH 3R TAERS, 221k OC/OCN %t (OC/OCN fifi
REfI S 5=0)

1: 4@ W#A T {ER), —H CcxE=1 8, CcxNE=1,
OC/OCN # %t ¥t H =N H F.

OC/OCN ffi gefi i {5 5=1.

7E: —H LOCK #J)(TIM1_BDTR #F77#sH () LOCK fir)#%
992, NHZAARERAE N

9:8

LOCK[1:0]

RW

00

BlEwE

AL B IR KA AR TSR L S R

00: BiERM, FAFBRILEHRY

01: HUEHN 1, HaEE A TIML_BDTR #4451
DTG/BKE/BKP/AQE fii. TIM1_CR2 2717 28]
OISX/OISXN fif ;

10: B 2, AEEBABUEL 1 RS, AR
BN CC AL (—HAIIEIE @ CCxS {7 & it
TIM1_CCER % /7#3 ] CCXP/CCNxP 1) LA K
OSSR/OSSI fiz;

11: BUEEH 3, TS ABELS 2 PHISA, HARE
B\ CC #Hilfr (—HAHIMIE R CCxS M i N,
TIM1_CCMRX % A7 #% ) OCXM/OCXPE 1) ;
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Bit Name R/W Reset Value Function

H: ERGENE, HEE5—K LOCK i, —HBA
TIMx_BDTR 2717488, W N R4

ESCEDAS

WX RAREE

XLy 58 ST N ERM 2 [ B FEIX RE RS (], i DT
TR FRERT [H)

DTG[7:5]=0xx => DT=DTG[7:0] X Tdtg, Tdtg=TDTS;
DTG[7:5]=10x => DT=(64+DTG[5:0]) X Tdtg, Tdtg=2
X TDTS;

DTG[7:5]=110 => DT=(32+DTG[4:0]) X Tdtg, Tdtg=8
X TDTS;

DTG[7:5]=111 => DT=(32+DTG[4:0]) X Tdtg, Tdtg=16
X TDTS;

fil: % TDTS = 125ns(8MHZ), T #g {1 4L X i [a] Jg

0 £ 15875ns, # LK [EN 125ns;

16us #| 31750ns, # P KEFEA 250ns;

32us 3 63us, #HAHKEEN 1us;

64us 3| 126us, # KA 2us;

7¥: —H LOCK Z¢5|(TIMx_BDTR #1454 ff] LOCK fi7) %
A1, 2803, NEXEEAAREHE

o

20.3.14. TIM16/17 DMA #2#) % /7 4% (TIM16/17_DCR)

Address offset:0x48

Reset value:0x0000 0000

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

7:0 DTG[7:0] RW 0000 0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res DBL[4:0] Res | Res | Res DBA[4:0]
RW [ RW | RW | RW [ RW RW [ RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 13 Reserved RE, —HKNO
DMA FELARE KT
XEEf75E LT DMA IFEIE K (4% TIM16/17_DMAR %F
AT R
B, 8RBT —GESAEE) , &%l L half-word
12:8 DBL[4:0] RW 0 0000 S iy o

00000: 1 &A&%H
00001: 2 WAE%
00010: 3 ALH

10001: 18 &KAL%

7:5 Reserved RW 0 RE, GHATNO

DBA[4:0]: DMA FEHiiH-

XUBArE LT DMA SRR T 3t tht (4%t
TIM16/17_DMAR #F /7 88 hE #4752 St ) . DBASE
SN TIML_CR16/17 Z5 A7 2% FT 7E Huh T 46 (W A% i«
00000: TIM16/17_CR1,

00001: TIM16/17_CR2,

00010: TIM16/17_SMCR,

20.3.15. HESB Y DMA Hilk (TIM16/17_DMAR)

Address offset:0x4C
Reset value:0x0000 0000

4:0 DBA[4:0] RW 0 0000
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31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 22 ] 20 | 19 | 18 | 17 | 16
DMAB[31:16]
RW
15 [ 14 [ 13 [ 12 [ 12 [ 10 [ 9 [ 8 [ 7 [ 6 [ 5] 4] 3 ] 21]17]wo
DMAB[15:0]
RW
Bit Name R/W Reset Value Function
DMA &S ALk A 4735
X TIM16/17_DMAR 254738 LS 2 SO LT ik (1
A AL B AT HUARA
. TIM16/17_CR1 Hifk + DBA + DMA $R%t, Hri:
31: 0 DMAB[31.0] RW 0 “TIM16/17_CRA1 $hht” &4 3 /725 1 bk,
“DBA” & TIM1_DCR Zi {728 1 & X [ itk
“DMA f8%1” & DMA B3zt imEE, BBk T
TIM16/17_DCR 73 1745 H & S ] DBL.
20.3.16. TIM16/17 HFF 2
[6)
fl g
Sliver | 738N YAIIIIQRYIN I IYTYQo @ owaa o
e
t
0 | TIMx_ S | S g9z
x | CRI S | 8 39 0
0 (@]
0 ["Reset
Calte o|lo|o ojojofo
TIM16 Zl o (%) (@)
O n7c o 2 9 5
5| Rr2 o © O o
4 | Reset
value 0)0 0 0
TIM16 w w w
0| 117 DI LQ) A u = gy
5 |_ER o > O ©
Reset
C | Voo o|lo|o 0 o|o
LL|
ol s o o o5 =
_ m| Q D
’1‘ R S 3 O
Reset
0 value 0 0 0 0|0
TIM16 9 Q
0
« | M7_E Q g g9
GR O O
1 Reset
4 0 0 0|0
value
TIM16
/17_C —
CMR1 e wl w o
0 | (out- < o o =
s — - n
X put — Q O 3
1 com- 8 O O 8
8 pare
mode)
Reset ojo|o0|0|0O|0O]|O
value
TIM16
117_C =) =
o | CMRL 5 ;
(Input IC1F [3:0] ) 7]
X Cap- a b1
1 ap — Q
8 ture Q_) (@)
mode)
Reset ojo|o|O0|l0O|O|O]|O
value
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~on 20

Reg-
ister

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

TIM16
17_C
CER

ON X O

Reset
value

© |CCINP
© |CCINE
© |ccap
© |cciE

TIM16
117 _C CNT[15:0]
NT

AN X O

Reset
value

TIM16
n7_P PSC[15:0]
sC

0N X O

Reset
value

TIM16
7_A ARR[15:0]
RR

Reset
value

TIM1_
RCR

Reset
value

TIM1

CCR1 CCR1[15:0]

AwWwX OlOwWwXxX Of ONX O

Reset
value

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

ARXO

TIM1_
BDTR

MOE
AOE
BKP
BKE

OSSR
ossl

LOCK[1:0]

O
_|
(@)
]
k=]

Reset
value

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

TIM1

DCR DBL[4:0] DBA[4:0]

Reset

ojofloflo0foO ojfofo|lofo|oO
value

TIM1

DMAR DMAB[15:0]

Obxo|lohsxo

Reset

ololofoj0O|j0O|O|0O|O|O|0O|0O|O|O|O]|O
value
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21. RIIFEER S (LPTIM)
21.1. fEjif

LPTIM /23 16 fE 4% LPTIM $5 R GE M ARDAEAE P e i ) B8 7 (845 238 & T SEBUIR DAL ]
LPTIM SIN T — Rl RIG R Bh 5 58, PR BLAT AR ThREANTERE,  [FIRE DOFE R S A A

21.2. LPTIM X E&#:

B 16 {7 A Bt Eds

B 3fFirdids, BA 8 ANAIREM R T (1. 2. 4. 8. 16. 32. 64, 128)
W AT A

> PEBEEPIRLSE, LSI 3 APB 4

16 BIT ARR ] L4 % 17 8%

LIS/ ¢ 5:v

21.3. {KTh#EER 8% (LPTIM) IhegHid

21.3.1. LPTIM tEH
LPTIM
Iptim_pclk . .

g Clock domain Iptim_ker_ck clock domain
Q
[a]
@ _—
<
= D
™ LPTIM —

Register S
Iptim |pclk interface % 16-bit ARR

5> € A
£ SNGSTRT v
< —
A @
<« | 16-bit
A counter
h interface - -
Iptim] ker_ck
Igtin_wkup
21-1 ARDIFEE I S HE
21.3.2. LPTIM B AIBES
% 21-1 LPTIM W EB(5 5
Names Signal type Description
Iptim_pclk Digital input LPTIM APB clock domain
Iptim_ker_ck Digital input LPTIM kernel clock
Iptim_it Digital output LPTIM global interrupt
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Names Signal type Description
Iptim_wakeup Digital output LPTIM wakeup event

21.3.3. LPTIM &AL 08t 4F
LPTIM 7] DA FH 22 AN b AT T H e o
Wit RCC Ay, ] LU F A S 5 et L AT I b b % 4h {5 5 1T LAZE APB. LSI. LSE J§ pih4T
B .
21.3.4. s wae

LPTIM 16 fi1- %88, H—NAIECE R 2 RO T es i 49K sl . T ias 4kt H PRESC[2:0]#% %1
FRINE T RTA

R 21-2 Wi A K

Programming Dividing factor
000 /1
001 12
010 /4
011 /8
100 /16
101 /32
110 164
111 /128

21.3.5. TAERER

LPTIM A5 —H i A timer #525X.
B R @RS AR S, ik F] ARR B L
EHRE R IXITE, SNGSTRT A1 E 1.
— NI A RS TR . TETM AR B B2 S, FREIE ARR AT AT AR fid R SR ARG B 2

21.3.6. FHRBREH

PRELOAD £z LPTIM_ARR 27 f7 2% it 5 37 7 20
B 4 PRELOAD fi# = 7 540”: LPTIM_ARR i 7 aS7EAT A 5 7 7] i 57 B 5 39
B 4 PRELOAD g 8 17 : @i 28 C 2 E5), M LPTIM_ARR K57 24 i & 45 A 56 35
LPTIM APB # [0 #1 LPTIM Kernel 45 4 HAS A I8, RILAE APB 5N, A5 N R A R 1 £ 8 Lh i
AT, FAE—EMAEIR . TEULIEBJE AN, D5 ZURE o %o} IX L8 25 A7 2R AT AT AT AT A 1 S 44

21.3.7. fEReTHIT 2%

LPTIM_CR #1728+ ) ENABLE 17 T RE/AME A LPTIM W% 5. B {7 ENABLE {7 )5, 5FEEIRHA
THES I B A BE T RE LPTIM.
L4 LPTIM 2810, A fE122% LPTIM_CFGR il LPTIM_IER 25 7£4%.

21.3.8. 885 iz INDANG

N T ¥ LPTIM_CNT aifEas N A E AL, 1AL E AL LS

T EALHLH] -

S E AL LPTIM_CR #4728 1) RSTARE 15l A4 BN LI, AT LPTIM_CNT #4785 (11
) HOR N EE L NE .
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MR, N T ATEEHIEE L LPTIM_CNT 27 f#ds, ZEAT 2 ORISR JF ELACH A R, 48R 50 #HAN
T A AR

FET M
o fHREFEAIN, F RIS ENA LPTIM_CNT; %5 XA GEEE LPTIM_CNT ZF/Eas 11144
R
® £ LPTIM % #hik ¥ PCLK/HSI B, ESV7H) 2 IRABERIE IR A A 58 .
21.3.9. PR (debug mode)

S HEN debug #E20, BT DBG #ibf) DBG_LPTIM_STOP {1 E, LPTIM Bt 4k4E1E % T4F,
s fs 1k TAE.

21.4. LPTIM {&ThEEHER
£ 21-3 LPTIM A& IhFER A X 7

A Eiipa
Sleep B . LPTIM interrupts cause the device to exit Sleep mode.
Stop WA when LPTIM is clocked by LSE or LSI. LPTIM interrupts cause the device to exit Stop.

21.5. LPTIM =l

WR T AV EAAE LPTIM_IER 9 /748 AAERE, T IX S g Re Az il o Wi/ noie i 41
L =PI DI N
HRCWUIRAE LPTIM_ISR #fE#s CIRASTAH) THHNIFEE 15, LPTIM_IER FFfEas Chfiiaear /7
W) AR E 1, MR A A

T R
HAIERILAE | 4B AR i N A (LPTIM_CNT) 5 H 3h 50 Ik 25 A2 22 19 A & DL AL (LPTIM_ARR),  th ks & B fir

21.6. LPTIM &%

21.6.1. LPTIM H B RMRAEF 78 (LPTIM_ISR)

Address offset:0x000
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res |Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res Res Res Res Res Res ARRM
r
Bit Name R/W Reset Value Function
31: 2 Reserved - 0
H 3 E UL
1 ARRM R 0 ARRM M 8, @R HFET LPTIM_CNT #7248 E
VCHE LPTIM_ARR i 728 E. [ LPTIM_ICR #4731
ARRMCF fiZ’5 \ 1 Al iR ARRM #ri&
0 Reserved
21.6.2. LPTIM B TS (LPTIM_ICR)
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Address offset:0x004

Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res |Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res Res Res Res Res Res Res | Res Res Res Res éERM Res
w
Bit Name R/W Reset Value Function
31: 2 Reserved - 0
H 3 E LT bR br &

1 ARRMCF RW 0 FI%LE A 1 TR LPTIM_ISR %7 21 ARRM 7.5
0 Reserved

21.6.3. LPTIM M f fE 77 2% (LPTIM_IER)

Address offset:0x008
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res Res Res Res Res Res Res | Res Res Res Res 'IAI‘ERRM Res
RW
Bit Name R/W Reset Value Function
31: 2 Reserved - 0
1 ARRMIE RW 0 Fl 3y 51 %k UL I A {4 B
0:ARRM ki 2% F]
1:ARRM H {5 &
0 Reserved
21.6.4. LPTIM ER B #FfF2% (LPTIM_CFGR)
Address offset:0x00C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res Res LPC?AI\ED Res | Res | Res | Res | Res | Res
w
15 14 13 12 11 | 10 | 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res PRESCJ2:0] Res Res Res Res Res Res Res Res Res
rw ‘ rw ‘ rw
Bit Name R/W Reset Value Function
31:23 Reserved - 0
AT TR K
22 PRELOAD RW 0 WNE LS LPTIM_ARR Z5 7788 5 HiA =
0: 43X APB L2851 1] J5 S # 27 A7 4%
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Bit

Name

R/W

Reset Value

Function

1: 29 A PR 7F 4T LPTIM J& 345 s 58 397

21:12

Reserved

11:9

PRESC[2:0]

RW

b 43 A
PRESC i it & Wil 7 4l as - AR . & 7T L T 2433 i
—HER:
000:/1

001:/2

010:/4

011:/8
100:/16
101:/32
110:/64
111:/128

8.0

Reserved

0

21.6.5.

LPTIM $&iil % 728 (LPTIM_CR)

Address offset:0x010
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RST SNG | ENA
Res Res | Res | Res | Res Res | Res | Res | Res | Res | Res ARE Res | Res STRT | BLE
rw w rw
Bit Name R/W Reset Value Function
31:5 Reserved - 0
BAUE E AL RE
AT R 1 A 0. 24 RSTARE W E A1, X
4 RSTARE RW 0 . N
LPTIM_CNT FMEAR 3G [0 35 A7 e D
LPTIM_CNT #7252 -
3:2 Reserved - 0
LPTIM JE 3B R,
AL B, HREAER. ZALE 10K DL R AR
1 SNGSTRT RW 0 Ja 3l LPTIM.
E: AU LPTIM ffigeR), A 6EE 1. el mEas)
AL,
LPTIM ff EEAT, 315 B A &
0 ENABLE RW 0 O:LPTIM 2£
1L:LPTIM fii fi&
21.6.6. LPTIM B3 EREHFFES (LPTIM_ARR)

Address offset:0x018
Reset value: 0x0000 0001

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res | Res Res Res Res Res Res Res | Res Res Res Res Res Res
15 [14 J13 |12 J11 10 |9 |8 |7 |6 [ 5 [ 4 [ 3 [ 2 [1 [0
ARR[15:0]
rw
Bit Name R/W Reset Value Function

31:16 Reserved - 0 fREE, —HNO

SESE Sy KIE)
15: 0 ARR RW 0x0001 ARR # LPTIM f 4 Zh & 318

2 LPTIM Rt J5 A Re BN 3 7o
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21.6.

7.

LPTIM T+ #5728 (LPTIM_CNT)

Address offset:0x01C
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 |14 [13 [12 |11 J10 |9 [8 |7 |6 s [4 |3 |2 1 o
CNT[15:0]
R
Bit Name R/W Reset Value Function
31:16 Reserved - 0
THEEME
2 LPTIM UL R B 812 1TH, S2H LPTIM_CNT #7283 1]
15: 0 CNT R 0 AEIR PRI FERME . RISEAEXFE LT, BB EPITHIR
ES L A I UE R B AME = S AR R . 28 %4k
BT 1) OB AR ), AT DA s BT 17 2 T 5E 11 .
21.6.8. LPTIM 7728 BiR
o)
f | Reg
s | 1ste o B IR IJQ NSRS S GG YD G o of o w v oo oo
et | '
LPT =
IM_|
o | M z
X
0 Re-
0 | set 0
valu
e
LPT g
o | M T
« | CR P
o | Re-
4 | set 0
valu
e
LPT s
IM_I o
0 5 [i4
x | _ER <
o | Re-
8 set 0
valu
e
LPT 2 &
IM_ o 8]
0| CF m a
x | GR & 4
0 o
C Re-
set 0 ololo
valu
e
] @l w
o | LPT x oo
x| or EEEE
1 CR 4 5) L
0 | Re- 0 olo
set
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et

31

30
29
28
27

26

25
24
23
22
21

20
19
18
17
16
15

14
13
12
11
10

EF X O

ARR[15:0]

set
valu

OrFr x o

LPT
M
CN

CNT[15:0]

Re-
set
valu
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22. WM ETIH (IWDG)
22.1. fai4y

O AR T — Independent watchdog (fii#R IWDG) , %M BA w22 2. I e ks M R 1% 16
FIRF AL IWDG R IR R i T A F e 308 IR Th REVREL, 76 TH AR A B4 2 1) timeout (B I il RS H AL

IWDG 1 LSI &AL B, IXHFERIAE LI B Fail, HREOREF AR,

IWDG fi& & it % watchdog 154 3 B Z AN A, I HLIGAR e AR 7 A 52 BR 1l A 2 FH

22.2. IWDG F E45i

Free-1IE %217 ning i) it s

HI LSIS2 A4 (7E stop B AT BL AR
%R AL

> AR EEREDY 0x000 B AL

22.3. IWDG ThieHiR

22.3.1. IWDG £
. T Qv 0 i
: prescaler register status register reload register key register |
! IWDG_PR IWDG_SR IWDG_RLR IWDG_KR |
! Y A |
e B e LR EEEEEE EEEEE R |
I I
I I
I I
I I
: LS| 8-bit 4| 12-bit reload value |<— :
! 32kHz rescaler {} !
| P |
! »| 12-bit dowmcounter | ——————— IWDG RESET |
I I

22-1 IWDG HEH
it ) IWDG ZHEAF 2 (IWDG_KR)E 0x0000 CCCC, iH##s 1 4h M OXFFF 1] Fit%. 43550k
ZAARS (00000 , *AE—ANEAES (IWDG EAD) -
ANEATRE, 0x0000 AAAA #:'5 N IWDG 2 /7 250, IWDG_RLR (reload 2717 #%) HIME R 2
s, IWDG A& A E A7,
—HI&817, N IWDG A He#i =1Lk,

22.3.2. BEEI M

AR bR I GRS B T TITEAF watchdog, NI IWDG LR HEhflERE, I H A RAE
TR BB E AT, IWDG key FF /7 as i A s, M AERAES.

22.3.3. REAF ) 1) LR P
X217 4% IWDG il 5. IWDG E2EE 5 U5 A2 M R4 1 . WX B 25 47 28 10 5 AW SO R 17, 'S
OX0000AAAA NE, FFAE38 BB IR ARY
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AR BT NTT A7 4 AR A AR OB IR R, RS FAS L IR .

22.3.4.

[V

AKIhEE N RSG5 F DBG_MCU I A FE1E .
E CPU #E AR R, IWDG 4k 8+ Huf 2 HE N stop #i:, HiikT DBG #ithrh DBG_IWDG_STOP K1

22.4. IWDG HHER

22.4.1.

FEH TR IWDG_KR)

Address offset:0x00

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
wlwlwlwlwlwIlwIlw|lwIlwIlwIlwIlwIlwIlwl]w
Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved
Key 8.
BRA AT LA — 22 BB 8] [B] B ] i 25 A7 A 5N OXAAAA, 0,
] ) P BER TR O, BITREFE BN,
15:0 KEY[15:0] w 0x00 0x5555: # kA7 il IWDG_PR. IWDG_RLR %1744
OXCCCC: F/RE3h IWDG (W FE T HEE T A Z
AR o
22.4.2. Wi & 74 (IWDG_PR)

Address offset:0x04
Reset value:0x0000 0000

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

15

14

13

12

11

10

1

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

PRI[2:0]

RW

Bit

Name

R/W

Reset Value

Function

31:3

Reserved

RES

Reserved

2:0

PR[2:0]

RW

001:
010:
011:
100:
101:
110:
111:

T A -
T I T B 12 B AT AR A BT A S I B T A A
ENARLFIEA, IWDG_SR ZE4 1 PVU 418 0.
000:

4 54

8 4l
16 44,
32 40
64 534
128 434
256 7340
256 43 4i;
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22.4.

Reset value:0x0000 OFFF

3.

EEBRFFE (WDG_RLR)

Address offset:0x08

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res RL[11:0]
Bit Name R/W | Reset Value Function
31:12 Reserved RES - Reserved

IWDG 1 2% B4 E

21 IWDG_KR FE2 5 N OXAAAA IFf, RL L6 RH o
11:0 RL[11:0] RW 0 W BEJE TGS X AME T AR . B TSR R AT

i RL {E A T SRR 5

A IWDG_SR.RVU=0 I}, A HEXT A AT 5
22.4.4. REFHES IWDG_SR)

Address offset:0x0C

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res Res | RVU | PVU
R R
Bit Name R/MW | Reset Value Function
31:2 Reserved RES - Reserved
BT A T
1 RVU R 0 AL E 1, RERERMEIEA TR ME R 4R
Ja, WA HAEE S,
AT 53 ARAE ST
0 PVU R 0 AR 1, RATSE IR B . AT S E E T A R
Ja, WA HAEE S,

¥: TEHH IWDG_PR. IWDG_SR.RLR 7, ZL7jjl%4F IWDG_PVU. IWDG_SR.RVU & 0. {H7EH
IWDG_PR. IWDG_RLR J&, A% IWDG_SR.PVU. IWDG_SR.RVU & 0, AJ4k&E44T NI HACHS .

IWDG 728 BLE

22.4.

5.

O
ff
S
et

Re
gis
ter

31

30
29

[oe]
N

27

©
N

Te]
N

24

™
N

N
N

21
20

19
18

17
16
15

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

KEY[15:0]

OO X O
Pyl
[¢]

set
val

PR[2:0]

olofo

X O O X O

RL[11:0]
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etter

0] R

8 | LR
0|0 o(o0ojo0|j0f0j0O|O|O]O

0IW

01l R
¢ 0o[{0|O0
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23. HAOFEIIAM (WWDG)
23.1. faifr

System window watchdog(WWDG)# FI /& &I — N AT fault (19 . 385X R E A fault 724 T 488+
o, B AR TN BB, %3 fault 5] AR 5 26 10 1R W EIT . Watchdog 78—/ 2 1 s [] &
WEARS, PAE—ANEAES, BRAFRITLE T6 MERR i, lHTm N iH-EEs i i 2

U 7 71 R VB G AR A T B Cg A B window B AEAHE 2 BTBRINT, e A g A. RERT
TR 06 ZUE — Ak R 0 B 0 P 0 7

WWDG ik F APB B8R 05, A —ANeACE IR RS O GZE O gafs, HSR RIS & 1 5 e i
IR AT A .

WWDG & & T 75 2 Watchdog 7 — AN 1 IR 7 2 F1Ii R (1 3 5%

23.2. WWDG X Ef#

AR B HHIZAT I AR
KA E AL
> ARG T 0x40 B
> WEARFEREUE I N EEME R E C 2 A
B g (Early wakeup interrupt) = 24(a) NI ERSE T Ox40 B g il CanfRiZ iR enable, - H
watchdog #4 i)

23.3. WWDG IhfgH#iR

R WWDG #3435 (WDGA bit # BA7) » HFH 2 7 Az Fit-$ess (T[6:0167) M 0x40 Jik/N5] Ox3F (T6
WgEsD  WSEREN . R FEEEG RO, THEE K T A7 % 8% window ZFAFRRME, AN,

S FHRE e 6 ZUAE IE % B A 301 08) LAFIAT O AIRE . 'S5 WWDG_CR 2547488, DABIEE A, A48l T
window 2777 4 IME I HLm T Ox3F i, iR SHfE ik 4. f24E WWDG_CR 2747 4% AE i 4E OXFF 1
OxCO Z [l

23.3.1. WWDG ZEHIHE &
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WWDG

(%]
_g | | Register interface -
@ WwDG _crG | WE9 glo
a |
< 3 >

WWDG _SR T(6:0]  write to WWDG_CR WDGA

dback T T
rea ac (=}
WWDG _CR [ Bt 5
T[6:0] ™ ] EWI 2. HP wwdg_it
cnt_out EWIE
preload

| 7-bit Downcounter(CNT) |

ok —] 4096 [—| +27

K 23-1 window watchdog ZEH4E B

23.3.2. BIETIH
28 F # ¥ option byte H' WWDG_SW fi7i4% “#f WWDG” , watchdog 7fE& fi /5@ % disable. )5
Bt % E WWDG_CR Z 17 #3111 WDGA fi, WWDG 34 enable, 2R JGAGE#E disable 45, FRIEE ALK A,
21§ 1% option byte H WWDG_SW &4 “H#f: WWDG” , MiZBHE # £ 27 )5 enable, 3 HRNREH,
disable fi.

23.3.3. 5 1) 3 DR - H AR

BRI EER AT A s fIRAS, BMEE T AR L, R Ak SR . MBI e F, T6
PGB E,  LABH SR A — AN A

T[5:01f & WWDG =4 E AL Z A AN i 80l , %4 3%R 178 watchdog 7 A4 5 A7 2 5 (1 B[R] 43R

M B 27 /7 25 (WWDG_CFR) " & & 1 LBRAR: BEalE =R AT, 898258 0 A0HE HAR /N T8 37 A7
BIOBUE I HK T OX3F I 4 B 45

5 — A B R BB A VR A P e R R T (EWD) . % WWDG_CFR 578 i EWI A2 8 i+
Wro Dbt £es 2A 0x40 I, JP=Az b b, AH N 1) T IR 25 A (1ISR) AT LA ISR it # #s LAY 1 WWDG
HAL. /£ WWDG_SR #F /7 #% 15’0 7] LA FRiZ W

23.3.4. REE P ETIRE
FERTRREE T (EWD W] DARTERRE 2 24 AE, s fE 2 A AT s H BN . @i E
WWDG_CFR.EWI #1745, 7T LMIiRE EWI DjRE. 4idkit- £ a8 fEL 3] 0x40 B, EWI H =4z, 0E R Hh i
AEERFEFY ISR 0] LATE = A2 A BT HAT e 1

23.3.5. WIREE 1 EN R
X} WWDG_CR #Ff7#s il 7] T6 bit 5 1, DUk E .
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T[6:0] CNT downcounter

WI[6:0]

O0x3F

P Time

Refresh not allowed Refresh allowed |
|

I
I

T6 bit

RESET

K 23-2 @ OET I FE
5 WWDG #EFHMER AT -

twwpe = trcLk X 4096 x 2WWDGTBILO] x (T[5:0] + 1) (mSs)

23.4. WWDG HF%

23.4.1. FHF 7% (WWDG_CR)

Address offset:0x00

Reset value:0x0000 007F

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

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

T[6:0]
RS RW |RW | RW [ RW | RW | RW | RW

Bit Name R/W Reset Value Function

31:8 Reserved RES - Reserved

WDGA: #iE L (Activation bit).

PO BB, EAY BE R S SR 0
7 WDGA RS 0 2 WDGA=1 i}, HI A L= EE AL,

0: %1k,

1. fiige;

7 At Egs (MSB £ LSB) .

AT RAEAEE 11 o A -

6:0 T[6:0] RW 32'h7F (4096x2WPGTB) A~ PCLK JE M 1. 243 HufE M
40h 4%y 3Fh i (T[6]% A 0) , F*AEFEITHE
.

23.4.2. BB F 7% (WWDG_CFR)

Address offset:0x04
Reset value:0x0000 007F
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | EWI | WDGTBJ1:0] W[6:0]
RS [RW |RW |RW [RW [RW [RW [RW [RW |[RW
Bit Name R/W Reset Value Function
31: 10 Reserved RES - Reserved
FEHT M AT
124 , M 24t% ik F T, i
9 EWI RS 0 gfﬁﬁl M 24 S0 BEIA T 40h B, BEF=AE
I A W R B AR B S TE R
If 3% (timer base) -
T S I 2 B AR
00: CK it#tgsitsh (PCLK &L 4096) [ LL
1;
: T A B GRL e
8. 7 WDGTB[LO] RW 260 (2)1 CK % 2% 4 (PCLK F:LL 4096) K&LA
10: CK iF##smtsh (PCLK ERLL 4096) LA
4;
11: CK iFE#sm 4t (PCLK ERLL 4096) [4:LA
8;
7 e ME
6: 0 WI6:0] RW 7Th7F LR AL T R S I B AT LU 1
&
23.4.3. REFHR (WWDG_SR)
Address offset:0x08
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res | EWIF
RC WO
Bit Name R/W Reset Value Function
31: 1 Reserved RES - Reserved
PRI BE B b &
NN Y (=} ] I AN Ly j
0 CWIE RC_WO 0 MR EIA R 40h, S AR E 1S 0

HE, 5 1L
AR R, XA E 1
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23.4.4.

WWDG &7 28BR

Reg
iste

31

30
29
28
27
26
25
24
23
22
21

20
19
18

17
16
15
14
13
12
11
10

7

OO X O

WDGA

T[6:0]

o

» O X O

EWI

WDGTB[L:0

]

T[6:0]

o

0o X O

EWIF

set
valu

o
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24. LBTEF 8 (RTC)
24.1. &

SERFEF 4P (real time clock) 52— MMT [ E R 28 . RTC B —4LE SR S 5, fEAH N AR R ie B
T, TR B H TR ThRE . S ST B A AR AT DA EE 5 B R S A A TR H .

24.2. RTC E &

AR IR EL: S0 R HR o 220

B2 AL A T A A, T A TR 1] B gl
2N e AT APB #2M1() PCLK #1 RTC B 4f(PCLK B #4526 B L RTC I S e PR DY 5 DA 1)
AT LAE#E LA =l RTC ¥

— HSE i 4B L 128

— LSE 4z % %5 i

— LS| 4R35 % i b

B 3N ET B

— [T, SR AR — AN R A T A 1 [ e o B

— i, RSk R A — AN AT g AR 0 A B R WS S (R K ATE 1 B
— e AT, FEOR P T g AR T A e IR RS D O FRRAS

24.3. RTC Thfe#id

24.3.1. 2%

RTC HPIAEE AR (B 0T E). H—# (APB 8 0) A kA APB HHIE. H—#2(RTC #O)H
— R RR T BER AR, oy R A AR

F—/MEHUR RTC T it &l gmfs =Ry 1 #P1 RTC B IR ZEHE TR_CLK. RTC T4 st
PAET — 20 SLM AT R/ AEE (RTC TRAM40idE) . WIRAE RTC_CR #7438 il & T AR o vz, MIERE:
A~ TR_CLK AR RTC =4 —ANH i (B2 )

BB — A 32 AL AT SRRV, FTAIAA O T I RGN [R] . RGN [a)4% TR_CLK J& 1 2
HEEHTE RTC_ALR A7 88 I rT gmAEnT [FAH LS, i RTC_CR #7578 H i B T MRV, LhEIT
T BN 7= A — A [ e e T
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‘ APB interface ‘

v v v

RTC_CR

RTC_PRL RTC_Second »SECE

32bit programmable g
Reload SECIE
RTC CLK RTC DIV ’_cmml;&;‘

=1 |‘t():_ . » RTC.CNT  |[R1CG Overflow » [ OWF i‘ O ;

calibration TR_CLK OWIE

ALRIE

RTC| Alarm » T ALRF

RTC prescaler
RTC_ALR L»
NVIC interrupt controller

K| 24-1 RTC HEE
PWR_CR1 7 172 1) DBP AL I R#% % RTC #F 7 s S Ry 481, BN DBP=0, Afext RTC & 47
BHATE VT, BB DBP G, A RESLIlN RTC 2 72 5 H:1E .

24.3.2. HAL RTC 758

RTC g S e &0k 8 L g (POR/PDR/BOR) #1 RTC ¥t & f7(RCC_BDCR.16), HA{xHE
ArE(NRST/IWDG/WWDG/OBL/SYSRESETREQ) AN EAE o

HE, UAREX RTC B A F A E AR, AMUAREEAL RTC B, W ARREE LIRS RTC ABLHL
ERAERES S, WAREE L% RTC B i A5 B da il o

24.3.3. I RTC 7%

RTC core 5 APB £l & 58 &M I . 7ERC BB AF Vi M RTC_DIV. RTC_CNT. RTC_ALR i {7 #5 {E#8
st APB #:11, (H2AH R AT L AF a O SE 0T, FENERER R AESR A RTC clock bJHE, SATH APB I
FIRFZE . 3T RTC KR & 247 a5 2 anit .

W APB #2121 C 444 disable #i2, 7£ APB £ LB {8 J5 S RIZEAT SR A (I SJORAESE — YO a7 47 2
BEHZHD , ZERE T REARR GEFEHRIE 0) o X B4 HBLTE LA
B ARGEMEE EREN
B SRR stop 50

TERTA LR 55N, RTC core HUlk— ELIRFFIZITIRAS, 1 APB #1R BN (reset 8L %A I
B .

FIRIf, ik RTC #7480, fEC96H RTC APB 115, WAL AI%5:4F RTC_CRL #7431 RSF A7 (FF
PERFEhRE) Wt B A

24.3.4. BB RTC 7%

wiiEd B RTC_CRL #7211 CNF £z, #EARCEML, A #exf RTC_PRL. RTC_CNT. RTC_ALR %
FPER AT SR

BeAh, REZ AT S EIELE R, S RTC Aif7#s A ReBEfiRe . AR IZARL, & 7E RTC_CR
A7 A IRt RTOFF RASAL, HR B RS IEAEAT I EHORES . RG24 RTOFFRESALZ 1, A REdEAT %
RTC FAF &8 HERI BN
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fic B i 72

i) RTOFF, HZiZ% bit &5

B CNF A7, B A

5 1A EEZ A RTC F 74

TEE CNF 7, B Hfic &

i) RTOFF, %ff, HEIE 1 GEESEIENLSHD

24 CNF AiE %, SEEA AT, £OEEN 34 RTC_CLK JE A f 7¢ 'S B4k .

24.3.5. RTC frE ¥ E

fERF— RTC CLOCK K8 B, T4 RTC vH##8 2 1 il fF B AL RTC #4r & (SECF). {Eit##s2)iE
0x0000 2’ f Jg—/> RTC W2 A B, RTC i A & (OWF)#E B A7 .
FETHERCHS (R 2138 W b 2 A7 A8 MBI L(RTC_ALR+1)Z | i) RTC W 1, Bz RTC_Alarm fI RTC i
EbRE(ALRF). X RTC [P S#AELFEH TR L2 —5 RTC b &R -
(1) i/ RTC [ghh W7, JE7EH Wi kb BLRE 7 sp & ek RTC &P A1/5E RTC THE# .
(2) %645 RTC #&Hil 5 f74s (1) SECF fiph i B, FEHE o RTC [m4hfl/ak RTC 114448 .

S

RTCCLK
RTC_PR xOOOZ 0001 {0000} 0003 OOOZXOOleOOOO 0003 0002*0001*0000 0003}0002} 0001 0000f 0003X0002 § 0001} 0000 0003(_
RTC_Second L
RTC_CNT 0000 0001 0002 0003 0004 (_
RTC_Alarm

1RTCCLK

|can be cleared by software
ALRF

Kl 24-2 RTC #h 1 #1 El7~ %1, PR=0003, ALARM=00004

RTCCLK
RTC_PR M\M 0000)0003)0002 0000)0003)0002 0000)(0003}0002 0000)(0003f0002 0000J 0003 0002
RTC_Second
RTC_CNT FFFFFFFB FFFFFFFC FFFFFFFD FFFFFFFE FFFFFFFF

RTC_Overflow

1RTCQLK

can be cleared by software
ALRF

K 24-3 RTC i i i B, PR=0003

24.3.6. RTC Bt
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KN TIEHK, RTC BT 64 2400 Ll H 3] 10 pin £ (PA4) . iZIhRE 2l &2 CCO bit (RTCCR
AR SLHL .
IHAL E CAL[6:0] bit, BFehaT Ligkis e 2] 121 4~ PPM.

CAL[6:0] bitsin
BKP_RTCCR register

HSE/128
l s LSl JUUUUIuL Clock —.-”-”-”—”-”-”— RTC
:I T I RTCCLK calibration
32768Hz E2 I Oscillator

A
L

[J¢4——— DIve4

K 24-4 RTC &% H#EE
24.4. RTC &%

24.4.1. RTC &% % 7% (RTC_CRH)

Address offset:0x00
Reset value:0x0000
24 PWR_CR1.DBP 4 1, A foif 5% 17 4%

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

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | OWIE AILER SIEEC

RW RW | RW

Bit Name RW Reset Value Function
31:3 Reserved
i P T SRR
2 OWIE RW 0 0: ANFvFiE H I
1: FuV i H A b
I e e T 0 7
1 ALRIE RW 0 0: ANFVFm e i
1: FUVFmSh b
e T v Ar
0 SECIE RW 0 0: ARV T
1: PR

AT T BRI R R REENE A MR, FUEE S RTC S8 K IR
TEWIAEA JE A HERE I BTG oK o MM IETE S OIT — X S B AERT (b 67 RTOFF=0), ANEeXS
RTC_CRH {7 sy T 5 1E .

RTC IhRE X NME | B2 18 0] . Sosefr oo FUd L T T L B IR AL A BEHEAT B 1% 1E
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24.4.2. RTC il #4788 (RTC_CRL)

Address offset:0x04
Reset value:0x0020

24 PWR_CR1.DBP N 1}, A R0 E %

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

15 14 | 13 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | RTOF | CN RSF OWF ALRF SECF
=
R

S S S S S S S S S S

RW | RCW | RCW | RCW | RCW
0 0

o
o

Bit Name R/W Reset Value Function
31:6 Reserved

RTC #:{E2%4] (RTC operation OFF), %A Hik.

RTC #HFI FH1Z A7 SR g 7ot e 27 A7 2 AT B 55 — I
HPRSES FRRIBERTREHD -

5 RTOFF R 1 FUAN0, MFRIRTEIENATATH) RTC A 728347 B4
Eo

0: bE—X RTC aiffas M BT

1. E—5 RTC H AR S EE DA 5B/

i & 5 & (Configuration flag)

AL A R B AENBC BB, AT AR vr )
RTC_CNT. RTC_ALR & RTC_PRL #1785 NHi1H

4 CNF RW 0 RAEZMAEEE Y, HEHROAREE0E, T2 ITE
(e

0: BHA BB OFIHEH RTC 2747 4%)

1. HENFCE AR

AAF 445 & (Registers synchronized flag) 24
RTC_CNT 2 /£ 25/ RTC_DIV &7 28 I, LS 1%
B, BRAFE %L

£ APB Ef7J5, =X APB IN4MZ 15, AL 420 A
0.

TR RIS E 2 0T, B PR b 05 R 12 o T A
B'1’, LIFiff RTC_CNT. RTC_ALR & RTC_PRL B.4:4%
5

0: ZAA7as MiRB[F D

1: AfF8CapiFEp

#i R & (Overflow flag)

W 32 AL ATMAE TS as i ey, pbAL R, IR
RTC_CRH #i {7459 OWIE=1, NIF=4: ik,

A7 R BEHAFIE0, 51 L.

0: it

1. 32 hrrrgmAe it Hds i

i kR & (Alarm flag)

W 32 AL ATMAE TS 814 ) RTC_ALR 2R 2% ik B Tz
18, HAIEMEEE 1. W3R RTC_CRH Ff7a%

1 ALRF RC_WO0 0 ALRIE=1, M=, A HEERBMEEC, 511
e

0: JLimeh;

1. g

ir& (Second flag)

2 32 ML RAE T A ge s A, Shf A E N, IR
RTC -3 1.

R, MARE AR AREN RTC iR 4t — A 1
HERES (AT A 1T). WH RTC_CRH ZiffasH
SECIE=1, W=, iz e REAEER, 51K

3 RSF RC_WO0 0

2 OWF RC_WO0 0

0 SECF RC_WO0 0
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Bit Name R/W

Reset Value

Function

0: AhREFMFA AL
1: PPhRE A O

RTC KD RE ML b T A7 A I 1. HAMBIEAE SRS E— RS #AERT (RTOFF=0) , A REE

RTC_CR {72517,

24.4.3.

RTC ERBFHFHRAL (RTC_PRLH)

PRL ZF {783 PREF RTC T Aiigs B AL THEUE . 12 %77 28 2 RTC_CR #7831 RTOFF AL 5 {4711,

HA RTOFF=1, 7# fFiT5#4E.
Address offset:0x08

Write only

Reset value:0x0000

i BRJE: LSI/LSE/ (HSE/128)

24 PWR_CR1.DBP 4 1}, A foif 5% 17 4s

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res PRL[19:16]
wilw]l[wI]Ww
Bit Name R/W Reset Value Function
31: 4 Reserved
RTC Fi/r 42 #Al 7 Az (RTC prescaler reload
value high)#R¥#E LT A3, Xy F ke Gk
: A T R .
3: 0 PRL[19:16] w 0 fTR_CLK = fRTCCLK/(PRL[19:0]+1)
W AHERFAEA OMH, FBNTE RPN RTC
T R AR A
24.4.4. RTC EFERFHFH/LAL (RTC_PRLL)

Address offset:0x0C

Write only

Reset value:0x8000

I ghJi: LSI/LSE/HSE

4 PWR_CRL.DBP N 1}, A S5 iZ&Fos

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRL[15:0]
wilwilwIlwIlwIlw]w w | w wilwilwIlwIlwIlw]w
Bit Name R/W Reset Value Function
31: 16 Reserved
RTC 442 248 47 (RTC prescaler reload
value high)
WAL AR, Xy B ke SCH-Eas 1 i
15: 0 PRL w 0x8000 e
fTR_CLK = fRTCCLK/(PRL[19:0]+1)
v AHEREEA O, BNIJGEIEMRI =4 RTC
Fp T R AR AT
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24.4.5. RTC B& 4 R F & 788 | AL (RTC_DIVH)
TEREAS TR_CLK ], RTC_PRL ZFf7#% H{H 1% 3 2 2] RTC prescaler FJTHE(# .y 7135 — K5k
(omtd, 352470 prescaler THEES B R AT REN ORTEE(Z 1Ml , Z{EMAF4E RTC_DIV /788 .,
ZE ey REEIE, 24 RTC_PRL 23 RTC_CNT Ffras E R AR, fl#i# (RTC_PRL) 3
B
Address offset:0x10
Reset value:0x0000

24 PWR_CR1.DBP N 1}, A o5 %
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res RTC_DIV[19:16]
R | R|IRI]R

Bit Name R/W Reset Value Function
31: 4 Reverved
3: 0 RTC_DIV[19:16] R 0 RTC i #h /5 S e

24.4.6. RTC W5 S T3 2K AL (RTC_DIVL)

Address offset:0x14
Reset value:0x8000

24 PWR_CR1.DBP 4 1, A foif 5% 17 4%
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res Res Res | Res Res Res Res | Res | Res | Res | Res | Res Res

15 | 14 | 13 | 12 [ 11 | 10 9 8 7 6 5 4 3 2 1 0
DIV[15:0]
R|IRIRJIRJ]RIJIJ]RIJIJRI|IRI|IRIRIJITRIJ]I]RIRI]IRI]IRIR

Bit Name R/W Reset Value Function
31: 16 Reverved
15: 0 DIV[15:0] R 0x8000 RTC I £ /5 S e
24.4.7. RTC iHF F B =AL (RTC_CNTH)

RTC Bt A /S 32bit Afgafe i1 2%, %A Al 4> 16bit 75 fAas i, 18024 T prescaler 7= 2E 1)
TR_CLK.

RTC_CNT ZFFfEasRIFIZ I A T AUl . ZFAA 8820 50/, 02 RTOFF=1 A BEREAT S5 #AE . X
16bit [ RTC_CNTH E(# Ik 16bit [) RTC_CNTL F 72437 S544E, BRI T gmfETH s B, A&
2T RTC prescaler. i RAE, RENHES (RGHMD M24E1E.

Address offset:0x18
Reset value:0x0000

* PWR_CRL.DBP N 1 i}, # RE T
31 [ 30 [ 29 | 28 [ 27 [ 26 | 25 [ 24 [ 23 | 22 [ 21 [ 20 | 19 [ 18 [ 17 [ 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

15 | 14 | 13 [ 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
RTC_CNT[31:16]
RW [RW [|RW |RW |[RW [RW [RW [RW | RW | RW | RW [ RW | RW | RW | RW | RW
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Bit Name R/W Reset Value Function
31: 16 Reserved
RTC core counter [¥] 16bit
_ i RTC_CNTH #f7#48, &[El RTC 144 %7
15: 0 RTC_CNT[31:16] RW 0x0000 1 20 e g ity 7 16bit. S 45 HE ARG BB SA-
W% EF A7 A AT S HAE .
24.4.8. RTC tH & F41KAL (RTC_CNTL)

Address offset:0x1C
Reset value:0x0000
% PWR_CRL1.DBP A 1 i}, # 5 i%&1as

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

RTC_CNT[15:0]
RW [RW [RW [RW [RW [RW [RW [RW [ RW | RW | RW [ RW [ RW | RW [ RW [ RW

Bit Name R/W Reset Value Function
31: 16 Reserved
RTC core counter 1 16bit
. E=iE RTC_CNTL LAEEE), R RTC 483
15:0 RTC_CNT[15:0] RW Ox0000 | 2z v 5 v (5 16bit. FLHE A RE AR A Bt
%Pt T SR
24.4.9. RTC % &F 78 =L (RTC_ALRH)

L gmAETHEEE GHED AR E RTC_ALR 474510 32bit (I, JF/=E alarm thiTiER. ZafFa 2
B RTOFF AL 5 0/47 1), R RTOFF=1, A S5 Vi,
Address offset:0x20
Reset value:OxXFFFF
Y PWR_CRL.DBP i 1 i, AR5 I%ETFas

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RTC_ALR[31:16]
wilwilwilwliwlwlwIlwIlwIlwIlwIlwIlwIlwI]w]wWw
Bit Name R/W Reset Value Function
31: 16 Reserved
RTC alarm 7 16bit
15: 0 ALR[31:16] w OXFFFF AR Alarm B8] )& 16bite 5% EF A7 A A
PN E A
24.4.10. RTC [H#h &8 mAL (RTC_ALRL)

Address offset:0x24
Reset value:0xFFFF
24 PWR_CR1.DBP N 1K}, AR5 iZHFos
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RTC_ALR[15:0]
wilwilwilwliwlwlwIlwIlwI [wIlwIlwIlwIlwI lw]wWw

Bit Name R/W Reset Value Function
31: 16 Reserved
OXFFFF RTC alarm {i% 16bit
15: 0 ALR[15:0] w WARE Alarm B[] FIMK 16bit. 5% & FA A
BB R

24.4.11. RTC B9 &F 7728 (BKP_RTCCR)

Address offset:0x2C
Reset value:0x0000
24 PWR_CR1.DBP 4 1, A foif 5% 17 4s

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | ASOS | ASOE | CCO CAL[6:0]
RW RW |RW |[RW | RW | RW [ RW | RW [ RW | RW
Bit Name R/W Reset Value Function
31: 10 Reserved
Alarm or second output selection
24 ASOE it Bz, ASOS fr n] LAk Fl1E 1k £
Pin L%t /& RTC second pulse it /& Alarm
9 ASOS RW 0 it puise e
pulse 155
0: RTC Alarm pulse 55
1: RTC second pulse 55
Alarm or second output enable
8 ASOE RW 0 YE AL %A, WH ASOS Ak E pin L2
RTC second pulse i&72 Alarm pulse 155 .
Calibration clock output
0: ELfEM
! cco RW 0 1o MiZfrE A, pin B4 RTC clock [ty 64
B
Calibration value
A BoR T8 220 AN ik el 20 B A A ik
6: 0 CAL[6:0] RW 0 MY, XAV RTC #4744, LA 1000000/220
PPM (¥ step Jk 18] 4.
RTC clock 7] A9 12 (1) )\ O #] 121PPM.
24.4.12. RTC &34
(6]
f | Reg
s|iste | & & A K G J SIS 3G I3 S G S o o~ ow < o = o
et | '
RT
C ) [%0] 1] 1] [%0] [%0] 1] ) (%] %] %] %] %] (2] (2] (%] (%] (%] (2] 1) 7] 7] 7] 7] 7] (2] %] %] %] = ~ rEY
—lDGJGJlDGJGJlDtDCDGJtDtDtDCDCDCDCDCDQ)GJGJGJGJGJGJQ)(D(D(D;Q:U
0 CR n:n:n:n:n:n:n:rJ:n:rJ:rJ:rJ:rJ:n:n:n:n:n:n:n:n:n:n:n:n:n:n:n:n:oztl(%J
X H
0 Re-
0 set 0|00
valu
e
0 RT W u| w| w
x| C_ = ol O
0| cr SRR EER:
4| L &
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et

31

30
29
28
27

26

25

24
23
22
21

20
19
18
17
16
15

14
13
12
11

0O X O

PRL[19:16]

set
valu

Oox o

RT

PR
LL

PRL[15:0]

Re-
set
valu

OoOrFr X O

RT

DIV

RTC_DIV
[19:16]

Re-
set
valu

AP X O

RT

DIV

DIV[15:0]

Re-
set
valu

R X O

RT

CN
TH

Re-
set
valu

ORFr X O

RT

CN
TL

RTC_CNT[15:0]

Re-
set
valu

ON X O

RT

AL
RH

RTC_ALR[31:16]

Re-
set
valu

AN X O

RT

AL
RL

RTC_ALR[15:0]

Re-
set
valu

[EnY
[EnY

[EnY

ONX O

BK

RT
CcC

ASOS
ASOE
CCco

CAL[6:0]
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(0]

ffRegﬁo o ~ © w < o o d o o o ~ © v < M « 4 o

Slste D =3 ] T N o S N e = e =t A [ | [ ©f N~ © b < M of H O
r

et
Re-
set ojo|o0flO|O|O|O|O]|O
valu
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25.

25.1.

I2C(inter-integrated circuit) & 2k 3 &R s fil 48 A H AT12C 8 8 .

12C #EO
A48

FRERIE . P PEANF . SZEREE (Sm) .« BE (Fm) .
RIS @ WA T2, "l LMEH DMA LU CPU [ fiiH.

25.2.

25.3.

12C EEHF S

Slave Il master 15,
Z EHLIhAE: AT LUK master, . A] LA slave
AN A TG P

> I (Sm) ;. i 100kHz

> PudRE (Fm) . %595 400kHz
14 Master

»  Clock F=4E

>  Start 1 Stop 74

£ slave

> TTRFEI 12C HubikAS )

>  Stop ALFIKIL

7 frFhEAE

B (General call)

REIRENL

> RIEFEROE AR S AL

> AR T bR AL

> 12C busy tr &AL

bR EAL

> FNREER

> HhEAE S s ) ACK failure

>  Start/Stop %

> Over IEg4r/Under IE % 81T (Wb H K Thag 2k k)
AL Bl b K T AR

H.4 DMA B¢ 15777 buffer

BAFE AL

RRADLE P I Ty e

A[fit & 1) PEC (packet error checking) 7742 156G IE
> PECHALAE Tx B T Wi f5—> bytes Ki%k
> BWURJE byte fift PEC 45 iR

12C DhRe iR

ERHE TR, EHTE12CE L
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25.3.1. 12C tE&]

SDA [ Noise | o Data
filter control
Data shift register

‘ Comparator ‘ ‘ PEC calculation ‘

0

Own address register

PEC register

SCL[ Noise Clock
) filter | d control
Clock control register

CCR
control registers
CR1&CR2 Control logic
status registers
SR1&SR2

Ty

interrupt DMA request and ACK

25-1 12C HEK]

25.3.2. R ERE

12C SCRFLA T PUFp A

® MRk (Slave transmitter)

o M (Slave receiver)

® I Rik#ts (Master transmitter)

® IE:# (Master receiver)

RO MR 45 DPE AR Ut 4R 26 10 )5 BB MM e 3 £ R0 Ak B R B A= 15 S, T
M AR B T2 FHLIhRE.
25.3.2.1. BfER

YE4 master, 12C MR ZEHE S, JErERNEMES . BATEEE IR DU KT, IF DME Ik
FAPEE . IR AT A 1L SR E master BT BRI AR .

YEK slave, 12C #:1REIR A A TIHHE(7 A7) F1 general call Hidik. % A8 15 1 I 5 5022 1E %) general call
Hutik IR

A b3 8 A () HEATAEY, SALTERT. FRYE Start A S 1N e bk, Mk A 7E master
RIS .

E—AF AR 8 NS I3 9 AN B IR, SO L AEE — A RERL(ACK) A K% TT . SR .
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SDA

Kl 25-2 12C & 21X
AT A REBAME RE ACK (REF) AL BRAFH AT BLIEHE 12C S OhE (7-bit /58 general call #ik) -

25.3.3. 12C #1364k

25.3.3.1. ffEfg/3<H 12C R

12C i Bl e s Bl it RCC_APBENRL 27 {788 12C_EN {741 JF, #RJFilid ¢ 12C_CR1 i) PE frf#
BE 12C b,
25.3.3.2. 12C W& E

J9ini R AE master Al slave BT, #ERHAIEYE hold Al setup I 18], 54T 12C I R E . XEELS
I2C_CCR Al 12C_TRISE 23 fZ 8% S LHY

25.3.4. 12C MR,

BRATEOLR, 12C #2158 2 TAETE slave 5230, M slave i U)# 5] master £, 7= 4E— A%
s

N T PEAEIER . W ZRAE 12C_CR2 F 474 T W E I A IS e B NI (R SRR a0 20 28 7 S «

FRAERET 9: 2MHz

PRIERT Hy: AMHz

— BRI %1F, 75 SDA £k FHAL Bk, $OE R shift 274788, IF50 7 il OARL B3
general call Hibik- (415 ENGC=1)#HLL# .

PN ER R W NUAGE

12C 2 PR 20 I 55 455 5 — SRR A 26 A
HivhE UG e -

12C B2 A LU I

o IR ACK #H & 1, TP~ A — AN B2 ik
o ifi{F Efz ADDR iz, IRE [ ITEVTEN Az, WA ity
FEMAEE T TRA AL FR7R T2 AL TR B d 2 Rk 2
25.3.4.1. \NERi%%
FER B M TG B ADDR AL f5, (AR BE S5 RARAL 2 1) Slave ¥EdE (715 M DR &4, &
Hi P98 shift 27 77 #5 k1% 3] SDA E.
Slave #iik SCL, HE.#| ADDR i #ifkr, 7 HAF KIEEH CE N DR aFf£4+ .
USRI S ks . TXE AR E AL, Wi E 7 ITEVTEN A ITBUFEN £i7, 7= A —ANrir .
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IR TXE A B AL, (HAET DRI AELR AT, BB EdE S A2 12C_DR 474, W BTF 74 &
fir. Slave $iflk SCL, H2| BTF g8 HEE (£ _SR1ZJm, H5 A I12C_DR #FH#4) -

7-bit slave transmitter
I S Address A DATA1 A DATA2 | A I DATAN NA P I
EV1 EV3-1 EV3 EV3 EV3 EV3-2 |
Kl 25-3 MKIE SR AL 15 7 51

Legend: S= Start (##5%1F) , Sr= Repeated Start (EEFEIASIE) , P=Stop (E1E%MF) |, A=
Acknowledge (M) , NA= Non-acknowledge (ANRL) , EVx= Event(ITEVFEN= 1 i 7= 4 i)
EV1: ADDR=1, ifiidSik SR1 Ff7#s, i SR2 Ff7#iE % ADDR fi
EV3-1: TxE=1, shift % {7-#% empty, 34 %7 /7 4% empty, 1] DR % {745 Datal
EV3: TxE=1, shift Zi {7254~ empty, 24 %7 {74 empty, 1] DR #%AF#'5 (Data2) jE= TxE
EV3-2: AF=1; 811 AF A5 05 F %L
25.3.4.2. \EEkaR
TEFC R M35 B ADDR J&,  ClnSEHbhE 35 RO 0D slave Keidid iy 8% 17 77 47 25 12 A\ SDA 2k
BB 717 3 DR B /748 . 12C 3 D AE B BN F 4T J5 AT T SRR
o WIREE T ACK AL, WIF=HE—AN R ik e
o {1 B RXNE=1. W #E 7 ITEVTEN Al ITBUFEN fir, 7= — ik
W RXNE # B A7, IF BAEBUCH RS R 2 /T, DR 2RAEas Ry, W BTF Az B Az, (Ei%k: BTF
(BEH 12C_SR1 Z 55 12C_DR Zi{72%) 20, slave —HHK SCL. (WL FHE).

7-bit slave receiver

| S | Address | A DATA1 | A DATA2 | A | DATAN | A P

EV1 EV2 EV2 EV2 | EV4

25-4 I EWCE AR IR 7 41 K
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(with interrupt if ITEVFEN=1)
EV1: ADDR=1, j#il/tif SR1, J5i SR2, SZ¥l ADDR [{if%
EV2: RxNE=1, i DR % 77 #535 F %A
EV4: STOPF=1, il %1k SR1 #if74%, /5’5 CR1 A f#a SLZA ITE % -
Note:
1) EV1event fifik SCL, HEMHRH M sequence 45K .
2) EV2 #f} sequence ZITE 2T byte £ % 5 Al A BP 5E i
3) MM PR SRL FAESNAENG, RN KILE S AR EL, #4758 5K sequence. L1 ADDR
M STOPF tr&fr, FFZEMLLT sequence:
Rk ADDR=1, %i% SR, i SR2; Wik STOPF=1, %% SR1, %5 CR1.
XA B 2 iR an iR ADDR Fl STOPF Wil &34 R BLE AL, #REHEIE MRt
25.3.4.3. KM@
e e iR G — NI 75, master 2 4E —AMEIEFAE,  slave kil FHZ A AF
o [EfFE AL STOPF, WIRWE /" ITEVTEN fir, ™A —A i,
Wit ik SR1, /55 CR1, SLHM STOPF ArffiE%E. (S0 LK EVA)
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25.3.5. 12C FER
{£ Master B30, 12C 3 0 Sh SR M PR B S 5. B TROR AL A & DU IR & EFF 4G, FE0ME L
Sk

il START AZ7E 2k Bt Tedh & AF, B&HEN T master i,
LR 2 master #5207 2SR AR I -
B £ 12C_CR2 ZF 4748 T ¥ 8 B 4 NI D= A2 IR R I 5
i B A e o 2 17 2%
BCE b R 27 A7 2%
HafE 12C_CR1 #4748 Ja Bl /MK
B 12C_CR1 %744 F 1) START hily 1, FeAfashs&1t
12C B [ N I b A 3 0 20 4 /0 S
B FRAERE T N 2MHz
P A T A 4MHz
25.3.5.1. FH1™4 clock
CCR #f7#s LA L THiT sl NREUY, 724 SCL 1y m HFAIIC RSP 1T slave AT REH K SCL {55, 7E SCL
EFHREAE IS, master £ TRISE FF A7 2 g F (I [ Bk, A% 2ok B R SCLIE 5.
— W SCL RAKHF, MIE#E slave IEFEFIK SCL Sk, i TitfasE its, B3 SCL ke IE) e
o ISR T HifR SCL S E /N BT
— W SCL &M r, i P R R4
Seps b, BIfE slave Ak SCK, M SCL EFHEF=4:, F SCL EFHBEIR I, IXRE I S A i A 2 B2 4%
LI A (). XA R BK I TE] 5 SCL A EFHI A (SCL Y VIH A %%, b SCL N A2 ik
PR FEE N, UL F Bt T APB I BFEAT I SCL A . bt Ial B4 1 ft K A1 9w AAE TRISE 2 A7es
B TG SCL _EFHf[al ], SCL MAA R FFFE »
25.3.5.2. FFUh&M:
2 BUSY=0 i, W& START=1, 12C #1¥ /= E—/ Start 54+, FH V)42 master B=(MSL # & 7).
¥: 1E master #5:0 Fi% B START 7, W1EYEIF &M/, M4 —1 ReStart %
— H R Start 14
o SB (phE B A, R E T ITEVTEN £, & p=4E— bk,
master i SR1 #4745, T slave Hilk5 A\ DR %7 f7#%. (Transfer sequence EV5)
25.3.5.3. MHlHskRi%
slave Hhtik @i P R 17 25 A7 #5 4 1% 1) SDA £ 1.
o 76 7 L thhb RS, 36— N HhE Y .
M hE T — BAE
— ADDR g B A, W& 7 ITEVTEN Az, W= —> il
WEJ5 Master 3 SR1 #5 {7 a%, PR SR2 % {74
MR % H slave Hibik B AKAZ, master Pt N R IESE, BRI AN,
o {E 7 L bk AT,
— BN RIE SR, WA R IE L B R AR 0.
— BN, A I NI B R AR
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TRA G478 3 B & & E N B AR 2 2 Rk A
25.3.5.4. EHLEE

TERIE T Mk FIERR T ADDR A7 )5, F2 ¥4 master i@ id Py 7 27 47 45 7275 )\ DR 74783 K 1% %] SDA %
k.

Master £54F, FH.3| 5 — M T E N DR aif7ds (ZH EV8_1) .

U R ACK fikitint, TxE frggfifhEAr, Wik & 7 INEVFEN AT ITBUFEN fi7, JUI7™7 A4 —A ik

W TXE BB AL, HAE b—REHE RKIELE R 200, WA S5HEEE 7975 DR %74, W BTF pifdff &
B, 7E74KR BTF (32 12C_SR1 2 J5, 5 12C_DR Zi178%) 20, 12C # ¥ 4#5F SCL AL HEF.
RIAEE

7 DR #F 7 8 G NI Ja— 74 g, il E STOP = A —AME 1L & (L E H) EVS_2), SRS 12C #
FURE E 3 [ 3 A (MLS 77 BR) o

e 4 TXE 8 BTF B AR, (% 1B R 22 HEE I EV8_2 I .

7-bit master transmitter

S Address A DATA1 A DATA2 A DATAN A P

EV5 EV6 | EV8_1 | EV8 EV8 EV8 EV8_2

25-5 F ik ERE T HIE
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, @il SR1, il DR Ff7as 55, SCIZAL 1IEE
EV6: ADDR=1, j#ifi SR1, ik SR2, SZEUXHiZAIHIEE
EV8_1: TxE=1, shift 7 {74 empty, #7774 empty, 7] DR % {745 Datal
EV8: TxE=1, shift ZF {7484~ empty, %% 7% empty, [ DR {7 #'5 Data2, Zfi#hiE=E
EV8_2: TxE=1, BTF=1, 5 Stop i & f#, tlifF&H Stop fikf, TXE #l BTF #iF=%
Note:
1- EV5, EV6, EV8 1l EV8 2 HHff, ik SCL HIMKH T, BRI N4t sequence $h4T 45
2- EV8 ¥t sequence WAL i1 RIE SE MATHAT 56 HE . & EV8 I sequence ANRETE 4 B 4 i (1) 515
SEORRTTERL, WIHERRAE A BTFARE TXE, X7=2E AR IS 1@
25.3.5.5. XEKEE
TERIEHHEANEER ADDR 2 J5, 12C 5 MFE AN R, 7R, 12C #5100 A\ SDA Zeieiiiidi -
T, JRB NN TR %R DR HAE . ERATI)E, 12C S IRIRIAT L R4k
o WIF ACK fifl BAL, K H—ANRE k.
o Tf{F ¥ E RxNE=1, WH%E 7 INEVFEN AT ITBUFEN fir, N2 — Al
SR RXNE 7 g B A7, - EAEBOI SR 4 AT, DR & 788 B B v, MR %8 BTF=1,
TEIHRR BTF 211 12C 82 DB ARFE SCLONARHESF: it 12C_SR1 2 J5 H i 12C_DR #7444 i BTF {i.
RIAEE
Method 1% EHIM SRR 24 12C Bk AR F R R 5% 0+ i
Master 7E M\ Slave #2U 35— M7 15, KiZ—4 NACK. #I%| NACK J&, Slave B SCL
SDA Zii )4zl Master 5t AJ Pk 1A —> Stop/Restart &1«
D ATEREIEG — AN a2 —A NACK ki, 72 SLRHCE — /MO 715 2 5 (TEFIECE — A RXNE 4%
2 Ja)LaiiEkR ACK AL,
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2) AT AMEILIERIG KA, B ATE B BIBOCE N T 2 S (FE IR — A RXNE S 2 )W E
STOP/START fi .

3) IR, < P R AN R S 1 AR A EE NI B AR EVE 2 S (EV6_1 I, J5ER ADDR ZJ5).
PR TAE IR AR IS, 12C 4510 B 3 R BB (MSL A5 Fx) -

7-bit master receiver

S Address A DATA1 AD DATA2 A DATAN NA P

EV5 EV6 | EV6_1 EV7 EV7 EV7_1

Kl 25-6 7572 10 AR R I 7
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, i SR1, M5 DR % fras, ZMHIHE
EV6: ADDR=1, it SR1, i SR2, ZMi#iEZE
EV6_1: TAHXMARERM, AHME 171 I
EV7: RxNE=1, i DR % f78%, ZMiE=%
EV7_1: RxNE=1, i DR 7 ff#%, 5 ACK=0 HE {7 STOP

D AR E, W ERAREN (D) T 22 NA
2) EV5, EV6 Fff, Hif SCL MK, ERHMN K sequence $14T 45
3) EV7 ¥t sequence WAZIAE T 715 KO TE T HAT 58 EE . fE EVT, #F sequence ANBELE 4T A& H i) 715
e enT, #E . A BTF AR RXNE, XA iig 1 il iR,
4) EV6_15# EV7_1 84 sequence WZITE 241 7 i fE i ACK Z 1l 52 i o
Method 2: AN FERIMAZHER: 12C MHPHENAFARBETLESR, REFHEATR
FiXAN751%, DataN-2 WA #1%, [HILTE DataN-1 2 5, @ fgifik (RXNE Fl BTF #i# &AL - A5,
7E2 DR #4725 1f) DataN-2 i, & ACK iz, LAfRTE DataN ACK 2 mi#ii&#. fElk2 )5, 7Eik DataN-2 2
J&, BAL STOP/START 7, i DataN-1. fE RxNE Ef7J5, i DataN

7-bit master receiver

I S Address I A I DATA1 | A DATA2 | A I |DATAN-2 A IDATAN»l A DATAN-1 NA P

EV5 EV6 EV7 EV7 EV7_2 EV7

Bl 25-7 J57% 2: N>2 I AR AR IE I R 3
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, /it SR1 Zi 7%, M5 DR W f7a%, il F1%AL
EV6: ADDR, %:if SR1, Hif SR2, iHZE %N
EV7: RxNE=1, i DR 47 #4iE T 1%L
EV7_2: BTF=1, DataN-2 f#7f DR % {743, DataN-1 fZ1E shift 27785+, 5 ACK=0, it DR aF 72+ 1
DataN-2. Ef7 STOP, i DataN-1
Note:
1) EV5, EV6 Fiff, $ik SCL PUKHF, HEIAHMN AT sequence PATEE
2) EV7 #fF sequence WINTE T 71 KIETERATHAT 5E . 15 EVT, B+ sequence ANRELE MR AE 4 17
e AT, #E R HEREMEH BTFAUE RXNE, XA B AR 1.
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o 3N F I ERLE:

— RxNE=1 => Nothing(DataN-2 not read).

— DataN-1 received

— BTF=1, shift il data ZF {74 #2 full: DR FA7-#= /7 J DataN-2, shift %7 {7 #3478 I DataN-1 => SCL i,
K B2 R A HAh ZE R B

— JH%F ACK fi

— 1k DR Ff7aH 1 DataN-2 => X )3 3l shift & /745 % DataN ff1£z1%

— DataN &5k (with a NACK)

— 5 START 5% STOP fi

— 1% DataN-1

— RxNE=1

— % DataN
DA EJRAE AR N > 2 (iR . 1 AT/ 2 A il ERAARKMAHRE TR, 2 0EL FiikR:

o 2 MERH B HIER

— H 7 POS 1 ACK £

— %47 ADDR Efi

— iH% ADDR fi.

— % ACK AL

— “5fF BTF B AL

— 5 STOP 41

— DR FIK

7-bit master receiver

S Address A DATA1 A DATA2 NA P

EV5 EV6 | EV6_1 EV7_3

B 25-8 J5v%: 2: N=2 v} A AR I% I R I3
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, /i SR1 #if¢ds, FI5 DR aiffds, 16 ZF %L
EV6: ADDR=1, %1 SR1 % ffdt, Joik SR2 % ff4%, 1% ADDR fir
EV6_1: ToAHRMbREAI FMF. £ EVE 5, MEtRMiiEEE, ACK MiZ#iE%F
EV7_3: BTF=1, 5 STOP=1, Z /5 X DR (Datal fl Data2)
Note:
1) EV5, EV6 Fff, hik SCL FMKHT, BRI sequence $AT 45
2) EV6_1 1% sequence W AUTE T T &5 ACK 2 7 58 ik
o BAFHEWHER
— {E ADDR $iFH, 5% ACK fi
— 5% ADDR
— 5 STOP ## START {i
— 1ERXNE tREBE, 34
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7-bit master receiver

S Address A DATA1 NA P

EVS EV6_3 EV7

P 25-9 J57% 2: N=1 I ERE AR I% I i
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, Jtik SR1 & f7ds, 1’5 DR & f7dn, THF1%M
EV6_3: ADDR=1, &5 ACK=0. %1k SR1 77 f¢#%, Jaik SR2 Ziff#s, 5% ADDRfii. £ ADDR#EZE)G, 5
STOP=1
EV7: RxNE=1, i DR & A7 #iE T 1%L
Note:
EV5 F - oxhik SCL FMKHT, ERAHRIF sequence TATE5 R .

25.3.6. RS

25.3.6.1. BRHER
FE— ANk BEE 7 A RTIE], 2 12C £ DRI B — N AR A LR EGEAR A A P A S A E R . BEIN
o BERR f# B A1’ WRBHE 1 ITERREN £, WA —4 e
o 1t slave . Hdlapi EF¢, MEAFRETBUE 2
— W RERN Start 214, slave W2 —> Restart, FF5&fF bk aiis 1k &4
— WA R HIRI Stop %A, slave $2 15 5 1 SRR, R IR AR R A 25
o 7t master Bx: B ABTBURLL, RN ASFEM 2T AL SPIRAS o oIyl 3Rk phoE 2 75 2 b i M AT AR5
25.3.6.2. MR (AF)
EEE W 51 R Y VR (VA W e SV VA S i
o AF Pl EAr, WRE T ITERREN AL, NP4 —A~Hlly
o AL E]— A NACK B, 20U (7 i ..
— AT slave B, TEARRERURZE .
— WRZ LT master 8K, AR ZIA B — M 1R % F B repeated start.
25.3.6.3. ff#ZF R (ARLO)
2 12C BT I B fh B F R I PR A pR B R R, DR
o ARLO fr#fehfF Ehr, aiRiIE 7 ITERREN £z, A —>rhlk
o 12C £ H B[ B WA (MSL A5 IEBR) . 24 12C BB R T Ak, MIE JEVETE [F)— /&4 B3 e (1 M
hb, BB A] LLYE B3 M 2R 1Y master & 3% repeated start 45442 )5 i B
o TR TR 2k
25.3.6.4. II#, over IEEIBIT/IR#E, under IEH BT (OVR)
7t slave BE:UF, IR AE BB AP IEK, 12C B EAERUEER R, e DA 3 — AT (RXNE=1), {H
7E DR A7 & P T — DN i B IE A sk WK ZE over IEWIZATH R .
LN
o I Jo M Bl
o 7f over IEHIZITHT RIS, HAFRIERR RXNE A7, K I% 8% N 1% 5 H R %G UG — IR IE 71
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1E slave BLxUN, WURZAS LIS BPAE K, 12C 2 1 IEAEAOR BRI, 76T — /N R eh Bk 2 ar, B EdE
EAF N DR F 725 (TXE=1), MIKAREH R, L
o 1t DR ZFf7 8% H IR T — A 7 19 R o 5
o FH T NLZHf EAE K AE under IEF IS ATHRT, Helio B 2 0 B AR R . SR A% 12C S RARAETE R
5 (VI 7] 52357 DR 2547 7

FEROEEE — AT, WAZfETH R ADDR Z 5 HAES —> SCL EFHITZ BT B N DR a4 WRA R
X, MBSO BZE 35— AN

25.3.7. SDA/SCL #5%i

o IR ARV BPIEK:
— JOEEEE: WR TXE=1 H BTF=1: 12C £ EAH AT ORI BB ONAR, PAERRr RS SR, A5 080
5 B4 27 77 4% (DR A1 shift 2577 38 #0225 1) .
— IR W RXNE=1 H BTF=1: [2C £ H7ER B8 7715 J5 ORI e AoV AIK,  BASE R BIF3 SR1,
SR HE 277 2% DR(DR A1 shift 27 77 2% #5235 1) -
o HIRAE slave x4 (R B g K«
— W RXNE=1, 7EFEWCEI TAF510 DRIGEA#HELH, WKL ove IEFIZAT. #HBIMEE—NFTE
%o
— R TXE=1, fELAURIETADFHZATEAH R S DR, MK 4 under IEH 21T, MHEMF KRR
K
— T R SN 5 PR 2 (g

25.3.8. DMA &R

DMA 5 3R (A bl (8 RER ) (OH T Bl Akt . A% I B0 27 A7 4548 2%, BB HI0HE 75 A2 35723, 7= 4 DMA
TR . DMA WMZIRTE 2 Fi 7 AR5 45 R 2 AT # v e (LA RE . DMAEN £ (12C_CR2 # {7 #%+) W27k ADDR
R AT BE

7F master 3 # slave #X, 4iEPERINAEMIBE, DMAEN {77 LL7E}% % ADDR 2 i) ADDR 55 i) &
7. DMA & RAATE AT F IR 7E R BT R . 24 DMA &% K 1A 5] DMA %€ IR, DMA control-
ler [f] 12C ki% EOT (End of transfer) , 374 transfer complete H i (5 b BE 7 A %0 -

e Master transmitter: 7t EOT FiRSFE 7, T2kl DMA R, RIGAEZS] BTF FHF)5, BEAL stop &1+
e Master receiver: M ERUIEIEEH KT 85T 2 B, DMA controller &i%—/MEFFHES EOT_1, EXIM
DMA fE#i (245 —1). WIRLE 12C_CR2 w73 % E 7 LAST £, MfH7ER%EE EOT_LJGM F— AT, ¥
H 3l &% NACK. FEFRWI SR VEIIE L, F P AT LAAE DMA F& 5 52 10 v W7 IR 45 F5 7 v e AR — AN 1 2
25.3.8.1. DMA %

it BT 12C_CR2 Zif£# 1 [) DMAEN 7, wJPAfSifE DMA&ﬁ W TXE i # BA7, HEK B DMA M
B A X, B30 12C_DR %17 8%. 4 12C 73fid—4> DMA JEIE, ZiHAT AT BB (x ZiliE 5):
1. /£ DMA_CPARX #i {7 a3 % & 12C_DR #f7astubt . B AEREA TXE M5, MG L% 21X M h
ik,
2. /£ DMA_CMARX Z7 {7 #s F i B Al ds bk o IR IE A TXE T4 5 WX 76 X (515 2 12C_DR.
3. £ DMA_CNDTRXx aif7#% 1% B BT f5 A& 5 = 1T 8. TEAS TXE FF)E, SRR Bl 05 .
4. K| DMA_CCRXx ai {74+ 1] PL[O: 147 i B @ E I S 2
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5. W E DMA_CCRx # {7 ] DIR A7, FFARHE N A EESR AT LURC B8 A i e 21 B4 3 el 8¢ H i

K

6. 1@t % E DMA_CCTx 7 ff-4s LI EN A7 305 8iE .
2 DMA F 3% o B I BUR LA H SR 52, DMA #5188 45 12C 432 10 R 2% — AMERI 45 R (1)
EOT/EOT_115%5. fEHBIRVFER T, /=4 —1 DMA k.

VE: GnRAd ] DMA #3H 7 KR, REXRE 12C_CR2 147241 ITBUFEN 7.

25.3.8.2. DMA £k

Wi E 12C_CR2 %1725 ) DMAEN 47 7] LABGH DMA i 2. 43 il 20808 775 sk, %  DMA
1 12C_DR 27 A7 22 (B R AL 16 219 B (0 AEAE X (3% DMA #18). %5 DMA MIEHHAT 12C #20k, FiiT LA T

PR(x R lIE 5):

1. 7£ DMA _CPARX 224 H % B 12C_DR 277 22 (b dk . BmI4AE 5578 RXNE 485 Mt HE 1535 BIAE A5 X .
2. f£ DMA_CMARKX Zi f7-#% i B A X Mok o BB AR B RXNE F44 )5 M 12C_DR 25 47w A& 15 B S A7 &

X

3. f£ DMA_CNDTRXx 2F {7 # " ¥ B T &5 7 1 8. AR RXNE FHFJE, SRR BB i .

4. Fl DMA_CCRXx Zi {74+ 1) PL[O: 1] & i

5. ifF% DMA_CCRx A7 "1 [¥] DIR i, 4% M 2R AT DA B AE $OHE A% i e 1 — = 4 B 58 B 4t v iy

6. X B DMA_CCRX #7 {75 1 1) EN AL 30H %18 1H .
2 DMA #5125 h ¥ B AR MBI H O 58N, DMA 512845 12C 2 1 K%k — MER RN
EOT/EOT_115%5. fEHBIRvriE T, =4 —1 DMA ik,

VE: RS DMA #H7#RE, AERE 12C_CR2 & 7417 ITBUFEN 17,

25.4. 12C # Wy
& 25-1 12C FlriE Rk
F B 2R FbRE VAR SE G EIVA
HLIA L B ik (Master) SB
gk & & 2% (Master) 5% bk ITEE (Slave) ADDR
S F 5 1 (Slave) STOPF ITEVTEN
Bm - L5 76 ik BTF
%}i&ﬁ;f ,gi,l RTXX'\I'EE ITEVTEN # ITBUFEN
Z -
SDEREER BERR
¥ Z 5 (Master) ARLO
M 87 2R AF ITERREN
T #=S R # OVR
PEC 45i% PECERR
25.5. 12C 788

ZF 17 el L half-word 853 word $7 1] .

25.5.1. 12C Pk 2475 1 (12C_CR1)

Address offset:0x00
Reset value:0x0000
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15 |14 |13 |12 | 12 | 10| 9 | 8 7 6 | 5| 4] 3| 210
SWRS | Re | Re | Re | PO | AC | STO | STAR NO ENG | Re | Re | Re | Re | Re
T s S S S K P T ST?ETC C S S S S S PE
RW RW | RW | RW RW RW RW 5\/
Bit Name R/W Reset Value Function
AL AL,
YPEAR, 12C T EALRES . EE AR
AT, AR 12C BGRB8 R NAR
Ao
15 SWRST RW 0 0: 12C B AL T EARE
1: 12C B FEALRAS
VE: ZAATLLR T error 5 locked IRZS I B T4
1B 12C. 40 BUSY il 1, fEAZk b N EAR
MR 1R 2R
14:12 Reserved RES - Reserved
ACK/PEC fi# (FHTHIBHEO , AFrT B AL/
EEZTAELN, o PE=0 N {5 E.
0: ACK &l i Fe i &5 7748 W IETE BRI =
FHI(N)ACK, PEC fi73% B 4 RT R a5 A7 25 N 1)
FHis& PEC
1: ACK D=l TER A #5728 B T — ¢
FI(N)ACK. PEC {7 3R BITER 7 25 17 2% B3R
11 POS RW 0 R —ANF1 2 PEC
vE: POS A HBEFATE 2 F TR EC B o, 20
TERSEE 2 R .
T NACK 2 2 71, W 4i{ETERR ADDR 2 J5
&K ACK fiz,
T RCEE 2 AN PEC, WAIERCE T
POS 72 J5, ADDR stretch {1} #% & PEC
7.6
MR, WAERT BAAS F A4, o PE=0
B A 2
10 ACK RW 0 0: JCMNZIR[H
1: BB =N EREI—NNE . (LR
bk s R
1E AR, AT UL BAE R Z A, 5
2RI B SR, AR B 2 E
ARIT AR, B EAL
TEEBAT:
0: KIZIE&ME4E
o ' RW 0 Lo 7605 AL AR 2 R A AR R R P2
15 1 %A
TEMIRA T
0: IR 4
1: 1E4H7F 1S B SCL Fl SDA £;
AUR FR A= .
WA BALNE R Z 748, BB R MR R
B PE=0 K} {15 % .
FEE
0: TASIAZKAMFT~4E
8 START RW 0 1o P AR
A :
0: JoAClaZcAh =4
1: MRENE, FPEARGERM GFhiEt a3
)% 3| master mode)
2 EI B E K (Slave) .
2 NOSTRETCH RW 0 2 ADDR 3¢ BTF fr &4 B AT, %67 H T slave

R BRIE, BRI AR AL
0: AVFRIBIEK
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Bit Name R/W Reset Value Function
1: BEIERRPREK
JRE I fE
6 ENGC RW 0 0: ZEIET#EPENY ., LA NACK iR ik 00h
1: V) PP, DL ACK MRk 00h
5:1 Reserved RES - Reserved
12C i fsife.
0: Z&1b
1: 12C flifg
0 PE RW 0 VM FERRZ A R T IEE T, 7R A0
SEWJE, 12C B AE H IR Bl RARES .
I TER IS R G PE=0, FrA IALHIE RS .
EEBAT, WG R, DARIERIZAL

VE: MW E T STOP/START/PEC £, EMEMHEMIXAMLZ /T, BAEARERATETX 12C_CRL S #E, BT

A e

25.5.2.

2 k¥ E STOP/START/PEC fi.

12C #4135 F 5% 2 (12C_CR2)

Address offset:0x04
Reset value:0x0000

15 | 14 | 13 12 11 10 9 8 7 ] 6] 5] 4]3J2TJ]17To
Res | Res | Res | LAST | DMAEN IT- ITEV- | ITER- | Res | Res FREQ[5:0]
BUFEN | TEN REN
RW RW RW RW RW RW | RW [ RW[RW [ RW | RW
Bit Name R/W Reset Value Function
15:13 Reserved RES - Reserved
DMA & J5— I A&
0: Nk DMA I EOT A& #x & L4
12 LAST RW 0 1: F—¥k DMA ] EOT & &%/Ja &
e ZALE RO, AT SR — IR
BEm Ay LU= 4E — A NACK.
DMA &R fE.
11 DMAEN RW 0 0: %%1- DMA 3K,
1: 34 TxE=1 8 RXxNE=1 I/, f¥F DMA &K,
S R 2% T g
0: 4 TxXE=1 8{ RXNE=1 I, ASp=4: iy
10 ITBUFEN RW 0 1: 4 TxE=1 B RxNE=1 K}, PRkl (R
& DMAEN 21T 1E)
B Tl RE
0: #&ik
1. RFFHEH
TETHNFMET, Koz
® SB=1 (E#H) ;
< ITEROEN RW 0 ® ADDR=1 (F/MHE=R)
® STOPF=1 ()
® BTF=1, {H¥&A TxE 2 RxNE Ff}:
® I ITBUFFEN=1, TxE #Hft AN 1
® InH ITBUFEN=1, RxNE X1
HEE R BT R
0: Z& 1k A H s
1: SV HEH
TETFFIFMET, oAz
8 ITERREN RW 0 P BERR=1
® ARLO=1
® AF=1
® OVR=1
® PECERR=1
7:6 Reserved RES - Reserved
5:0 FREQ RW 0 12C FEL i
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Bit

Name

RIW

Reset Value

Function

DAZUH APB I B AR MMERC B 1% W7 a%, B4
5 12C $pil 32 1954 setup FI hold B [a]

B/ VA8 ISR SE AMHz (BRyEREE, HD
100k) . 12MHz (400Kk) , 5 KAt Fr it e
) APB Hf&aii .,

000000: %%k

000001: %%k

000100: 4MHz

: 36MHz

110000: 48MHz

KT 100100: %%k,

25.5.3.

12C H Sl & 7748 1 (12C_OAR1)

Address offset:0x08
Reset value:0x0000

15 14 13 12 | 11 10 9 [ 8 7 ]l 6] 5] 4] 3 ] 2]1 0
Res Res Res Res | Res Res Res ADDJ7:1] Res
| [RW[RW [ RW [ RW [ RW [ RW
Bit Name R/W Reset Value Function
14:8 Reserved RES - Reserved
7:1 ADD[7:1] RW 0 Bk 7~1 47,
0 reserved
25.5.4. 12C $#E %77 2% (12C_DR)
Address offset:0x10
Reset value:0x0000
15 14 13 12 11 10 9 8 7]l 6] 5] 4321170
Res Res Res Res Res Res Res Res DRJ[7:0]
RW [RW [RW [ RW [RW | RW | RW | RW
Bit Name R/W Reset Value Function
15:8 Reserved RES - Reserved
8 L A AE AT, A F PR SERR 2 PN AL Y buffer 3t
—Adk, oA T ARSI EGE (RX_DR) . %
BEREBLDEMESE (TX_DR) .
RIEBHE
M5 —/NFIE DR FA7a (EREE| TX_DR) , H
A E L. — BARRITIE (TXE=D) , WIRAE K&
BT —ATAAERR SR S\ DR 7788, 12C HHuk R
LRSI AE TR
. } Bl ik
70 DRI7:0] RW 0 BECFf 1 EH V1B DR %475 (9652 RX_DR)
(RXNE=1) . FEHWE| T —AF77 (RXNE=1) ZHji%
HEIE A AFRE, AT SLIE Sk i B s Ui
W
1) fEslave #iUF, Ml A< copy #E4dE %5 /748 DR
2) TEHARHEEMGE (W TXE=0, 685 A\EHEH
28
3) WIRTFEALEE ACK Fkihit &A= ARLO Ff, H2IEIR
FHAEHE copy BIHIEHFAAE, HAREET
25.5.5. 12C RAEFF 2R (12C_SR1)
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Address offset:0x14
Reset value:0x0000

15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | PECER | OVR AF ARLO [ BERR | Tx | RxN | Re | STOP | Re | BT | ADD | S
s s s R E E s F s F R B
RC WO | RCW|RCW|RCW|RCW]| R R R R R R
0 0 0 0
Bit Name R/W Reset Value Function
15:13 Reserved RES - Reserved
R R4 PEC #5i%.
0: Jo PEC 4%, ¥4 PEC J5iRE ACK (1
R ACK=1)
12 PECERR RC_WO 0 1: i PEC #%i%, #k#| PEC JFIR[H NACK R
& ACK Al E)
AL HE 015k, B4 PE=0 B {5
Ko
I E R bR &

0: TEib#k//R#;

1: HPTRIRE.

2 NOSTRETCH=1 B}, 75 MR 240 1 A A4
B

TERROE A A B —SF =35 (G ACK
PR 5 B E AR BN EIE AR S,
MBI =700 0k

1 OVR RC_WO 0 TR T B % — N I, MR
BB S N B IR A8y, R e k%
iRV
A RS 07ERR, 502 PE=0 B HAEME
% .
VE: AR EE S A 1 S RAE & A  TR HE Br
SCL W ETHAY, RIZBRIEIE R AHIER, FFRE
LRAE AT )4 15
N AR R
0: WA MNERIK;

10 AF RC_WO0 0 1 REERI

AR B B, AR B A% A AR
AL HEAE 035k, 5024 PE=0 B i fFiE
.

R ER (EER)

0: WHRNEIMEER;

1. RIEFpEE K.

MR BN BRI 5 — AN, A
9 ARLO RC_WO0 0 BB AOZ AT

A HEAME 0356k, B7E PE=0 B BfFiE
%3

£ ARLO HE2 J5, 12C #2210 E sh ) e o] AR
(M/SL=0) .

MR

0: JCACIAERE 15 1 2 1 s

1. BIRECE T IR L.

8 BERR RC_WO 0 2 TG B H5 R AR R B 12 R 2 1, AR
ZALE 1.
FALHEHS 018k, SiEE PE=0 N B HE
k.

BIREFER T CREM) Fr&.

0: HIEFFaES;

7 TXE R 0 1: BEHEABRNT.
TERILHELIEIS, B 2R Nz E 1,
TERIEHBER BEAS U B %A
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Bit

Name

RIW

Reset Value

Function

B S HIEE DR 78 iERRIZAL, S RE
— MG IS, B4 PE=0 K hfff+ B
B

WHRYCE]—A NACK, BN — /N AL 715 i
PEC (PEC=1) , iZfiAHENL.

W NS LAERENEIEE, BT
BTF B 5 AHHE, #ORAETERR TXE AL, RN
IR TN

RxNE

BiEFESI s Bl R

0: FHREF AN,

1. HIRFAHEIES.

TEIRET, MEHERFABRANT, BAUIZEA
o TEHUChIER B, ZFH AN E N

AR B A A N B R E B PRI R4S
504 PE=0 I B FE R .

E: MRE T BTRR, BHEIEAREE R RXNE
B, PRy BB 5040 2 A7 A AT 95 o

Reserved

RES

Reserved

STOPF

1E AT AR

0: VA KMBNE LA

1. REME IR,

HE—AMNEZE (%R ACK=1) , YMBRLEM
2 ER B s b e, ARSI E 1.
WAFEEEL 12C_SR1 Zi 748 /5, Xf 12C_CR1 % 4%
BN SEERTERIZAL, 34 PE=O I, RS
FRIZAL.

VE: 7EYRE| NACK J5, STOPF fiAR&=E .

reserved

BTF

FATE A R EAL

0: FHIERIARTERM

1. PRI IR

FE R EEDL PR B A% 5788 (24 slave 5

., NOSTRETCH=0 i}; master #iz,, 5

NOSTRETCH £%) :

— B, MBI —AEET (B3 ACK ik
MEEEDRN= N G- I i - I NI - =
(RXNE=1) .

—  RIER, B AEERIEROZ R, HEE
TAFERIE AR S N HIEHE (TXE=LD) .
AR 12C_SR1 HER)E, MRS

el 5B IE % AL BURIE — M s s =

4G, B PE=0 Itf, mfifFiEk.

W

U E]—4 NACK J&, BTF A EN .

ADDR

otk S RIS (ERED HREDTRE (AARERD .
AP 12C_SR1 A9 )5, FH 12C_SR2 %
TR TERIZA; 2 PE=O K, mMEAER.
HbBEITAE (Slave) :

0: HhhbAVLELEGBA W Hhl 5

1: WeBIf sk VLAE .

LU ) MHhE 5 OAR 77438k general call #
HEVCED, AE ARG B AL A .

Note: 7f slave i\ F, HERFAT REHNEE
sequece, HJ7E ADDR #iEf7)5, %ol SR1 #FA47
%, Hit SR2 F1Ed.

Hidk B Ri% (Master) :

0: HihbRIEW A 45

1. bk RELE R,

7 hrtbdkET, 4 E ACK byte 5 E A7 .

Note: 7EYiE NACK J&, ZFAAa Ao EN.

SB

EaAbrE (FERFD .
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Bit Name R/W Reset Value Function
0: RIIEMIE KA

1o IR ORI
—HRIERIA AR, BALZA A7
—HRAFEREL 12C_SR1 FiArasfa, R AR A AR 0
SIS R AL B PE=O I, R
B

25.5.6. I2C IRAEFF2 2 (12C_SR2)

Address offset:0x18

Reset value:0x0000

Note: B ffi ADDR #rEALTEE: 12C_SR1 Zif7e8 e #i B, 7R3k 12C_SR1 Z 5k I2C_SR2 #ffds, WaESR
ADDR Fr&ifir. ik, UKL 12C_SR1 & 17 #41) ADDR il B ek STOPF fiiEEh, 12C_SR2 17
WAL

15 [14] 131211109 ] 8 7 6 5 4 3 2 1 0
Res Res Res Res GEN- Res | TRA | BUSY | MSL
CALL
RIRIRIR|IRI]IR]JR]I]R R R R R
Bit Name R/W Reset Value Function
15:7 reserved

FRREI R BT

0: ARWCE FEIFNY L ;

4 GENCALL R 0 1: X ENGC=1H#}, W) &I kbl
B AME A B — AN AR S AT
B PE=0 K}, MW{FIEERZATAF 5 -

3 Reserved RES - Reserved

RIEIF bR & .

0: W B s

1. Bl o ik

RN HOEAE SN BL IS5 R, a7 A7 A AR b o bk
FHH RIW AR BEE .

LRI B 14 (STOPF=1) , B EE M
KM BE AR (ARLO=1) , 5
PE=0 i}, BH{ERRIZZA74e.

REgird.

0: 7Ei 2k - TEEH @i

1: 7EEE FIEAE SR E IR

1 BUSY R 0 2RI 2] SDA 8¢ SCL VK P, B AL,
LRI B —AME LSRR, TAEE .

A AT AR PR AT IETE T B 2R T, D
W2EH (PE=0) INHZAE BT R4 8t .

F M.

0: slave

1: master

0 MSL R 0 —MPEOLT ERN (SB=1) I, B AL,
—M % RS —AME & (STOPF=1)
i FE% (ARLO=1) . B4 PE=0 I}, ffif}i%

3

2 TRA R 0

25.5.7. 12C B 85| &F 7858 (12C_CCR)

Address offset:0x1C
Reset value:0x0000
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15 14 13 12

11 | 10 |

| 8 | 7

l 6 1 5 [ 4] 3 [2]11]wo0

F/IS | DUTY | Res Res

CCRI11.0]

RW RW

RW | RW | RW [ RW |

RW

[RW[RW [RW | RW [RW ]| RW | RW

Bit Name

R/W

Reset Value

Function

15 FIS

RW

0

12C E#ERkEE.
0: FRAEMEE
1: Puigizt

14 DUTY

RW

g = i 5 A B
0: Pt Tiow/ Thigh=2
1: POERBR T : Tiow/ Thigh=16/9

13:12 Reserved

RES

Reserved

11:0 CCR[11:0]

RW

PO FRAERE T R S o SR R (EA
O .
AR BN TR BN SCL g
®  hrdERE:
v Thigh=CCR x Tpclk
v" Tiow =CCR X Tpclk
® PR
v DUTY=0:
Thigh=CCR X Tpclk
Tiow =2 X CCR x Tpclk
v'  DUTY=1(NikF| 400KHz):
Thigh=9 X CCR x Tpclk
Tiow =16 X CCR x Tpclk

1. FVFBLE RIBLIME Sy 0x04, 7EHRE DUTY H
A R VR /ME Y 0x01
Thigh=tr(scL)+tw(scLH)

Tiow=tr(scL)+tw(scLL)

XL A A I RS

RA 2 PE=0 I A4 REAC B 1% 3 A2 4%

fox B2 10MHz [P35 RE, IXFERT LLIER
F=HE 400kHz F s B AR A

IS

25.5.8.

Address offset:0x20
Reset value:0x0000

12C TRISE #f##% (12C_TRISE)

15 14 13 12

11 10

7 6 5 4] 3] 2]1]o

Res Res Res Res

Res Res

Res Res

Res Res TRISE[5:0]

RW [RW [ RW | RW | RW [ RW

Bit Name

R/W

Reset Value

Function

15:6 Reserved

RES

Reserved

5:0 TRISE

RW

TEPOEMBR AR T 1B R AR (FAED
X BB N iZ IR AEE master mode F, SCL /i
[ % (1) B R ARt ) o SRR B 2 18 SCL
IR £ D, SCL #RRE AR IFF— AN R E Y
XL E A 12C B IITE BLAA K
SCL _EF-uffa), EKDIEA 1.

Biln: SRR K VT SCL TR
1000ns. HMHTE 12C_CR2 247 % 1 FREQ[5:0]
F{ESE T 0x08, Tpclk=125ns, ] TRISE F1#d
BN 0x09 (1000ns/125ns=8+1=9) .

JEPE AR E AT LU E TRISE W .

WIER AN, NG EEH S5 N TRISE,
PATALR thicn S50

1 2 PE=0 N 4 A8 B i a7 s.
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25.5.9. 12C FF 7R RE
Offset Register =) S o ! 2 o ® ~ © 1) < ™ o~ - o
= = L [$)
0 0 X o @ hOl Q ]
oxo0 | '2C-CRt | £ le 2| |¢k gz &
X 3 n » z @l w ]
Reset value 0 0 0 0 0 0 0 0 0
z z .
e w Lw| >zl ez
I2C_CR2 Q2| < |Eu Tl o FREQ[5:0]
0x04 3 = | EH| EX
a @ -
Reset value o J]of[o]o]o o] o] o] o of o
I2C_OAR1 ADDI[7:1]
0x08
Reset value o] of of o] of o o
I2C_DR DR[7:0]
0x10
Reset value 0 0 0 0 0 0 0 0
@ L
0 x o x w 4 o L x
12C_SR1 ox| > | Y | 2| &% | x| g o) 8|8
Reset value 0 0 0 0 0 0 0 0 0 0
R >
Z o < 0 a
I2C_SR2 x %
0x18 = 03 F |l 2| =
Reset value 0 0 0 0
I2C_CCR o |5 CCRI[11:0]
ox1C - L | A )
Resetvalue | 0 | 0 o] o] of of of o] o] o] o] o o o
I2C_TRISE TRISE[5:0]
0x20
o] o] o of 1] o
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26.

26.1.

BHAZLRPE RS (USART)
A

i F D A WOR S (USART)$R Bt 1 —Ff R 1 U7 5 18 AR HENRZ 5720 83 47 Bt s SN 8L % 2
[A]EAT AW TAE 2C . USARTAIH] %iﬂl&%ﬁ?yﬁ% S It DLV 1l (IR R I F

[t

B SCRFFE LRGBS M TGS . Bk o 2 A B AR AE

{2 22 2300 B 1 DMA 520, AT PLSEE S A iE 13

N
(o))
N

. USART X E4#

AT b
NRZ FrifE#s =
AT E 16 5803 8 fif i A, 1Y IAE S B2 R 72 2 R 1) R v ok
SR R AT AR IR 2, il 4.5Mbit/s
ERZINEEES o]
A G AR O K 8 ki 9 fif
AHECE s AL (180 2 60
[7i) A5 A 2R g ] 20 308 R R 4 3
FALZE O TR
T [y 3% AR YL A REAT
T 37 42 1
iHi DMA 22 el Rk 7
Rz &
> UK buffer i
> Ri% buffer =
> AR
Bt
> RIEREAL
> R AT IR
At b 7 1) H T
CTS 4
RIETFAE A
I IE TE L
PRSI 7 A7 5%
R 21 5 28 75 A
i A 1%
Fllr'T%E R
R PRAE
iRl kRS
% RS

V V. V V V V V V VY
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> WARMBEAULES, TEE AR
B NERER A 3 A PR e PO A 1k s A

26.3. USART IheeHiR

USART #% i = A 5] 5 HAh i & B HAE — ikl . AT USART XU EAS 28 /0 35 AN Uil
A (RX)FIUA 3% H 478 it (TX) o
RX: FEUSCHHE R AT o BT S SRR B AR DX T Bl R, AT 2 5040
TX: RIEHHRHH . MR B A LR, s KR RS0 V0 i D ACE . RIS, I A KR IEHL
PEET, TX ST = i 7E R 2R L, bk 1/O Ik [wl i FH - H5cdis 1) i Az Ui
ARAE R IR BT BLAL T DR A
— AR
— T8 8L 9 hr), FARA RUNLLE T
1. 2 ANHIE IR, E 3 AR i 45 3R
T A BOB R R A B 12 RO HOR 4 /N 2R T i
—ANRAEFF A (USART_SR)
BodE 75 7 23 (USART_DR)
— MR A S (USART_BRR), 12 {7 fEE50R 4 {7 /NEL
TE B A A 75 2R 41 5] -
CK: RiZ#ENErHH .
bS] B T R AR e, (7E Start f7 A1 Stop 7 BT I BRIk, BT, AT DR R — B
PaAr i tH— N Bl . BodE T LAE RX B [FIE e, 3 T DU SRA% )5 4 B (o7 2517 28 HO AN 1 4% (B 41 LCD
IRBH) o I B ARE AR P AT A T G AR 11
B 5] BAERE A A X
B nCTS: iERRKRIE, FHREHET, 152 A5 i s o BRI~ — s K i% .
B nRTS: KIEZER, #HREHET, KW USART HE&IF s .
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PWDATA PRDATA
Write DATA REGISTER(DR)
CPU or CPU or
DMA DMA

Transmit data Receive data
register(TDR) register(RDR)

™ “— IrDA {0
EDDEC Transmit shift register —% Receive shift register
SV‘)’(—R —.| BLOCK i i
GTPR ‘
| a1 [ psc | CKCONTROL  |—»{] CK

CR3 4 CR2
|

‘ DMAT ‘ DMAR ‘ SCEN‘ NACK‘ HD‘ IRLP‘ IREN ‘ LINE ‘STOP[l:O]‘ CKEN‘ CPOL‘ CPHA‘ LBCL ‘
CR2 CR1

USART Address ‘ UE ‘ M‘ WAKE ‘ PCE ‘ PS ‘ PEIE ‘

[ N

RTS [ J—| HARDWARE
FLOW
CTs CONTROLLER

Receiver

A Y

l Y A

_| TRANSMIT WAKE | .| RECEIVER |_ prock
CONTROL UPUNIT » CONTROL
CR1 SR
RXNE RW
‘ TXEIE H TCIE‘ IE ‘IDLEI% TE‘ RE‘ U ‘ SBK ‘ ‘ cTS ‘ LBD ‘ TXE‘ TC‘ RXNE| IDLE‘ ORE‘ NE‘ FE‘ PE ‘

Py

USART INTREEUPT

CONTROL
USART_BRR
TE — ™| TRANSMIT RATE
CONTROL
—{ /16 ‘ ‘ JUSARTDIV ‘47 ?
? DIV_Mantissa ‘ DIV_Fraction
Foctie 15
(x=1,2) 4 0
RECEIVER RATE
RE —* CONTROL
Conventional baud rate generation
K 26-1 USART #HE&
V7
26.3.1. USART ##fEFER

FRAT LU IS g fE USART_CR1 i /a1 M 47, JEFERL 8 8L 9 1. TEAZLAALIIN, TX Ik TEH-F,
FEAS (b7 8] Ak i P o
ZINFFS AN 9 T84 B AR — A FERE AR T, S TR G T BRI R — W AR (1 A E R A,
& 715 AL %K) -
W FE A5 AN N E — AN S0 A 4 B0 O (A5 5 IR AT I A], thoR°0°) . TEWTHT 55 45 AT, R34 i 4
N 1B 2 AME LAY (1) R R AU AT o
R IEFNBEC T — FEFH MR R R AR B Rl 24 R A AR B8 (3 R 20 S BT S 40 ) R B2 A e
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9 bit word length(M bit is set),1 stop bit

Data Poss!ble
frame parity Next Next data frame
Start bit

start
bit | sito [ sitr | sit2 | sit3 [ sita [ mis [ site | Bit7 | Bits8 [si0p | bit

bit
Py
Cloc ] L

Start
bit
Start

] Break frame ;
Stop bit |_
bit
** LBCL bit coptrols last data clock pulse

— Idle frame

8 bit word length(M bit is reset),1 stop bit
Data Possible

frame parity Next
Start start

it
bit | sito | sit1 | sit2 | i3 [ sita | sits | Bite [ Bit7 [si0p | bit

bit
Clock '_**_L

Next data frame

Start

bit

Break f | Start|_

reak frame _| bit
Stop

bit
** LBCL bjt controls last data clock pulse

— Idle frame

K| 26-2 K% HE
26.3.2. Rikss
RAL BRI M AR K% 8 ArEk 9 M7 IBHE 7. R IEEREN(TE) M BN, RSB AL 20 T B
1 TX I Ef s, AR B et ke e CK I Esr .
26.3.2.1. FRHRE
7£ USART KikMAlE], fE TX 5| _E 1 Je k% B i b, AR USART DR A fE 8l & 7 —4
P B R R R R IR AT 2 A7 B 2 1A (R B 1 2%
BN T HA —MEHEP LA, 2 JRIREREIEA, HEBHEEE. USART LHF 2 M 167 1
B M2 MERA,

T
FERE AR I ANRER AL TE A, S IUPRBER TX L%, BUOBOR R T IEAE AR Y
GIEAE AN

TE AR 5 4 R 3% — > 25 IR
26.3.2.2. AIECEffZ 1AL

W A AR R 3 TR LT (R 5P LS o 4% ) 2 7 28 2 IO 134 12 AT 4w R
1) LAME AL A AL B BRI
2) 2 MR ATRFH L USART B, Bz LA K i il 1 A =X

IR MR T 1R
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Wi 10 A7 HT, e R IR (25 m=0 Ii);

KWWK BT 10 8 11 47)

B 11 AR, 5 BRI IR (m=1 ). AT RE AL

Possible
a) 1 stop bit Data !
frame parity Next Next data frame
Start bit start
| bit| sito | sitr | si2 | sits | sita | sits | Bit6 | Bit7 [r0p | it
bit
—
JECICC S I I O I
b) 2 stop bit Data Possible Next data frame
frame par.lty Next
Start it stort
| bit| sito | sits | stz | 8its | sita | sits [ site | mit7 [2stopbit | i |

Mo B D BR:

26-3 BeE 15 1A

1) i#id £ USART_CR1 & f7#s L B A7 UE AR USART

2) 4mfE USART_CR1 1 M fir ke X 7K.
3) /£ USART_CR2 HégufE & 1b Az AL 5L

4) B RH L b %iE 5, Bl E USART_CR3 1) DMA f# 6EAL(DMAT) . £ 2 b %l {5 T iRk i B DMA

TAF o

5) FI|F] USART_BRR ZF 788 1 % Z 3R I 4 3

6) % & USART_CR1 H/ TE fir, Kik— /=S WWifE NS — Ik EHE K%,
7) B IER B S USART_DR A7 a5 (WalfEiE R TXE AL). £ 1A —NEMESSHHEN T, SN RRIE

MBIRER LR 7.

8) £ USART_DR Ffdsh 5 NI o — M7, 54 TC=1, ER kg — MMM EMmai R, M
K USART Bl 77 Bk NI 1T, 75 E LS o, e i s — L.

26.3.2.3. BZHiEE

5% TXE {7 A58 10 S 25 7745 (10 5 B AR SE N . TXE At PRI E, e R
Hs O\ TDR IR 75 774, Bl RKIZC LT R

TDR ZF A7 as s =

TR T DA S E USART_DR &3 A7 25 1 A 23 78 7 S i i s

ISR TXEIE AL &, BEhR &R = 2L —A> i

ISR BER USART IEAERIE#HE, % USART_DR % 47 &3 10 S5 A8 /730 TDR w317 ds, JFAE T84

25 RN 2 K R A2 s A AF s o

ISRIEI USART WA R B HE, AT RIRAE, X USART_DR %5 77 &3 105 8 1F ELH U B a2 A 75

e, BURERITIR, TXE ALz RIg B

MR A SE U (15 LA R SR B E T TXE AL, TCH#E &, WH USART _CR1 #7411 TCIE

P BRI, 27 A

fE USART_DR {7 as 5N T feJa — Ml 75, fERH USART Bz /i ol i B o il ds2E NARDIFERE
AEEW )2, %% TC=1.

366/412



PY32F030 E5&EF1f

R Z R A I R B TC AL

1. &K USART_SR & 17#8;

2. 5—IRX USART_DR %17 #%.
e TC AL AT DUE I A B S 05kIE kR . Mg Z 07 AR 2 b @S A

Idle
preamble Frame 1 Frame 2 Frame 3
TXline HEEEEEEEREEEEEEENEEEEEEEEEER
Set by hardware cleared Set by hardware cleared
TXE flag \ /’\ by software r\ by software
Set by hardware
USART_DR| F1 X F2 X F3
TC flag K 5 /A
\ / j / Set by hardware
Software Software waits
enables the Until TXE=1 and writes F2 TC is not set TC is not set TC is set because
USART into DR because TXE=0 because TXE=0 TXE=1
[
Software waits Software waits Software waits
Until TXE=1 and writes F1 Until TXE=1 and writes F3
into DR into DR untilTe=1

¥ 26-4 TC/TXE behavior when transmitting

26.3.2.4. Wi S

W SBK Al RiE—NBIFFRS . Wi EER R M A WS SBK=1, 7E5Eanide ki), i
TX & ERIZE—ANWTFRES o WiTF 525 K% 58 B (TEWTTF 755 (1045 1L A2 i) SBK #5247 . USART TEJa —
AW FE I AR 25 SR AL SN — 24817, PARIERE IR R — WS 4B 107

B WRAETFURIGEWTIT W /T, B AL T SBK AL, WiIFRF S A k%, R E R AT AL
WrrFmi, SBK ALRIZLERT— Wi 775 1iF b6 2 )5 Bl .
26.3.2.5. ZR{FS

BAL TE KAEFF USART 7258 — N4 Ui Ak — =22 PR il

Bk
USART ] LIR#E USART_CR1 [ M £ 320k 8 firik 9 A [K % 7 .
26.3.3.1. FFEBALEEMI

£ USART 1, WERFHA I —NRFFRIERFE S, A2 B0 e 2] — SRR 7 .
X0X0000

26.3.3.

ZFEHN: 1110X0
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RX state Idle Start bit |

RX line |

IR R RS EENERRE R

sample | 1 2 3 4 5 6 ! 10 11 12 13 14 15 |16 |
clock | | | o
| | .Sample. Lo
| | i values | P
real X X /'—'\ Lo
sampleTTTTTTTTTTTTT 1
clock 1 X X X X X |10 11 12 13 14 15 16
P i i P
i i i i 6/16 0
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
! ' 7/16 ! ! 7/16 Lo
1 1 'l |‘ ; 'l
1 1 1 1 ]
i I < Onebitfime h
root ! ! o

11 1 0 X O X 0O X 0 0 0 0 X X X X X X

\_/
Falling edee Atleast 2 At least 2
& . & bits out of 3 bits out of 3
detection
at o ato
26-5 JFai o il

WAL T HATERE, A2 B R R H B A7 i I 51 21 2 PRARES (1 B B AR S0 SR TR . Wik 34K
BESHNO(TESS 37 5. 7T AL —VCREE, FITESS 8. 9. 10 M5 —VCREEECN0), WAL BIRIE A, X
WE RXNE ArELL, Wi RXNEIE=1, W24 i,

WIRFHIR 3K EACH 242 °0° (5 3+ 5 7 ALIRAE fUFIEE 8. 9. 10 A7 fRFF ), HR4AGALAIIR
A, (HRSWE NE B AR EA. WRAREW QXA ZAF, Wb G P FE, Helleds 25 8 2175 N
REA B EAREN) .

WSRA — IR 3ARFE A EAUH 2 AN 2038 3+ 5. 7 MZIFERAE s ks 8. 9. 10 MIRFE ), FRARLGAAN
RRA RN, (AR EE NE BB EAL.
26.3.3.2. FREK

1E USART $USH A], B4 B (KA 200 e N RX IR E . 7EUEAEA L, USART_DR % {7886 5 (g
PR T PN R R RN SRS A B A7 4 [

it AP 0%

1. % USART_CR1 @ifF#+ 1) UE & 1 K% USART.

2. %fE USART_CR1 ] M fir5E X 7K

3. £ USART_CR2 "% 515 ILAL AN 5L

4. NRTHELZHMAIES, L5 USART_CR3 H1[1) DMA 54 (DMAR). %2 & #iE s Fr 2k 1AL & DMA %
1748,

5. FI R R 17 4% USART_BRR 3575 8 (IR 2 .

6. W& USART_CR1 ) RE fii. BuG#es, e s T HRitinf.

MR B

o RXNE {7 #i B i, TR AR BPIER D RDR, HA)ihiid, s O Lot BT L i (s
52 B KRR ).
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o W5 RXNEIE i &, 7 A rire
o (EBUSCHAI] G SRAG U BT 5%, MmO AR, B R R E
o IELLZITAIMIEH, RXNE fERA TS E R, o DMA W &5 2348 MR E S % .
o MERZE AR U, HEAFIE USART_DR #7845 52 i RXNE £ kR . RXNE frE WM AT LUE X ES 0 5k
kR RXNE AZAZITE N — PRI R AT HE 2, LSl A iR
HE: RN, REMARIZB RN . W RE MIEBIE#IEE, Ul g k.
26.3.3.3. iR S
LU B AN T, USART A B4R 1 — R AL T
26.3.3.4. ZRKS
21— PR R BB, AL F D BRAN R B @ B i —FE, (H 1SR IDLEIE o8k 1 B4 7= A — il
26.3.3.5. i 4R
IR RXNE BB A B AL, XEE — A5, MRA G G Bl R RXNE A 25 4 6 W F
P E 3 e 3] RDR & 4738 . RXNE bR 2B 7 G E AL . AR R —/ N S 55 1
DMA B RIBEAM ARSI, RXNE braEA 2 B, il d B R
i AR A
e ORE fi# & 7.
e RDR WK ALK, 52 USART_DR 517 #8411 REFS 2 S i (1 B s
o TN A7 A7 A5 HH LA I N AR e 7 25 o TS FR SO RO BN #1025 2
o {1 RXNEIE {74 % B 5k EIE 1 DMAR {7 #5415 &, =4 .
o JIfifF 475 USART_SR il USART_DR #1788 i/, W E A7 ORE iz
HE: M OREfLENME, RMEDH LAMIECEER. GHFAREN:
o N4 RXNE=1, b—ANMEIEILERIET A4 RDR F, ATRARE .
o 11 RXNE=0, XEME L —MHBEIE 44k, RDR AR AH R X E—AVE %5 ¥E7E RDR
FRB S I (7 R SRRSO 1 (A 5 R 1) B i, R L T R R A . TE BT B TE) (7 USART_SR 27 f7-45%
B iR A USART_DR B2 [ Z [ H SR s, SR i T se k28
26.3.3.6. B4R
I SR AR (AR A, 38 3 DX 50 2850 N B R SR AT S 1 52

RX line

:

A--fF-----
1)
=T R
gl

\One bit time
1 1

sample T t TZ T3 T4 T5 TG T7 .Ts T9 T1o T11T12 T13 T14 T15 tGT
e E E E E‘ 6/16 N E E

Pl 26-6 For il 7 ) B R A
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R 26-1 R 7S AR R A

KEEE NE R& Bl hLE HIEA R
000 0 0 Valid
001 1 0 Not Valid
010 1 0 Not Valid
011 1 1 Not Valid
100 1 0 Not Valid
101 1 1 Not Valid
110 1 1 Not Valid
111 0 1 Valid

SUTEF ST RS 0 3 I
o 7£ RXNE {7 ) EF- & & NE .
o JCRCEE MR AL TF A7 #3155 3 USART_DR %5 /745 -
o {ERANTFATBEM I, &AW 4. M, KA NEAREALA RXNE frEA 2 R4 E, RXNE
BreEplb, fEL2 Al EEn T, MR LW E T USART_CR3 Zfids EIE AL, 7= E—A .
S5 USART_SR, HiEi USART_DR 2 f78%, K& NE brb L
26.3.3.7. MisEiR
2 DL I A AR 38 o 45«
B T35 [R5 ok e 35 R R, 52 LA 35 A 1 YT A s 1] L B ISR 5 oK
U R AR A ) B«
o FE {7 fli {1 & e
o JCRCEHE RS AL A7 254412 3] USART_DR & 74 o
o (EFUEATEEMT, WA WL AR, XML RXNE AR B AL, JEE b, 2 S asiE
fEIEOLR, WH USART_CR3 & f#sH EIE LM EALIIUG, W= A b,
I 4047 % USART_SR Al USART DR 2745 2% (iAW B A7 FE fi.
26.3.3.8. FWUHIRI K FTAC & 1% b7
FEWSCHA I F P TG 8 P 4 L 57 e R WA 1 1 LE A2 A BPT DL I 42 25 A7 38 2 IR IRk L B, 7R IEH R
i, AIBAR 182 4.
B 1MEIRAL X L AMFIEALRFEAESE 8, B 9 FIGH 10 RAFE s LT
B 2 AMFIEA: X 2 AMFIEALSRAR R TE S — 1 AL 8, 35 9 RIS 10 ARAE SMSERUN . W —4
15 LA 3 TERS B — A WU R, MRS AR R B . B T AME IR R R B A R . 7R SR — M Ik
AL gEH RXNE bi b i i3 B

26.3.4. A R A e

O B R R 77 L BT AR AN R % B I IR R R AE USARTDIV FBEBURN /N B 2577 3 v P 8 B A [+ o
Tx / Rx 4#3 =fCK /(16*USARTDIV )
X B fCK 245 /M I B USARTDIV J& — /MRS 1€ midl. X 12 Mi{E 1 EE USART_BRR
¥: fE5 N USART_BRR 25, BARFHMEES S0 R R ar A2 e W B e . DR, ANBAEAS 3E4T
HH SO R R A A R A
WA M USART_BRR &7 #{E 5 E] USARTDIV
fl 1:
WH DIV_Mantissa = 27, DIV_Fraction = 12 (USART_BRR=0x1BC),
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-

Mantissa (USARTDIV) = 27

Fraction (USARTDIV) =12/16 = 0.75

firLh USARTDIV = 27.75

fl 2:

I3k USARTDIV = 25.62,

GIRER

DIV_Fraction = 16*0.62 = 9.92
10 = Ox0A

HRFEIT R
DIV_Mantissa = mantissa (25.620) = 25 = 0x19

T,
# 3:

%Ik USARTDIV = 50.99

A

USART_BRR = 0x19A

DIV_Fraction = 16*0.99 = 15.84
P HEHOE . 16 = 0x10 => DIV_frac[3:0]i i => #EA7 6 FUmE) /N 4>
DIV_Mantissa = mantissa (50.990 + #£17) = 51 = 0x33

TJ&: USART_BRR = 0x330, USARTDIV=51

Vil FpcLk=36MHz FpcLk=72MHz
e Kbps Sz BTHRRGAE | BE (%) SEfR BTERRGAE | »% (%)
HHRMEL R {E
1 2.4 2.400 937.5 0% 2.4 1875 0%
2 9.6 9.600 234.375 0% 9.6 468.75 0%
3 19.2 19.2 117.1875 0% 19.2 234.375 0%
4 57.6 57.6 39.0625 0% 57.6 78.125 0%
5 115.2 115.384 19.5 0.15% 115.2 39.0625 0%
6 230.4 230.769 9.75 0.16% 230.769 19.5 0.16%
7 460.8 461.538 4.875 0.16% 461.538 9.75 0.16%
8 921.6 923.076 2.4375 0.16% 923.076 4.875 0.16%
9 2250 2250 1 0% 2250 2 0%
10 4500 NG NG NG 4500 1 0%

E: CPU MR RFIAR AR, S —Re 2 R R AR 22 G . 7T LAIS BRI R 1 BRAT DA el IX A 0 45 21

26.3.5.

USART IR A ZE

R AR B R g AN T USART b i as R R B I0VEH, USART Sl 20 as A4 e IR 3 T
o FOMAIZEEAAL I 2 A -
DTRA: T RIEARZE I A A (B R IE A i IR 3 2% R A2 10)

DQUANT : i i or 5 U B A (1 iR 22

DREC: Wi #5142 1k
DTCL: H T &%kt ™ E 78 4b (Il /2 T WOR B8 1E RIS m RS el 7, 5 s AR IR A e B P 2 [ )
AN— S i 1) -
FEH L. DTRA + DQUANT + DREC + DTCL < USART #:U 8 IR 2 JE

XFFIERWEEE, USART RIS A H RS T iROKRE AR B AR, BT TRk

1 USART_CR1 ZFA7851) M A58 X1 10 58 11 A # R KB
B Bk R R e R
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% 26-2 DIV_Fraction &y 0 Itf USART 4t #s i) 25 2

M bit NF is an error NF is don’t care
0 3.75% 4.375%
1 3.41% 3.97%

% 26-3 DIV_Fraction 3F 0 Iff USART 248 & 2 B

M bit NF is an error NF is don’t care
0 3.33% 3.88%
1 3.03% 3.53%

26.3.6. USART H 3Rl

USART fgfg3E T — AN/ s, /I A 2hi 2 USARTX_BRR # 78t . SR RMLE L R
SOEH AR

1) RGUEIRIE R AT AR

2) ARG IEAE A AR SHEAS BE i, 2L Fe VAR NI B R 22 S 0L R, 3RAS IR R S R

NP4 06 2005 e ) B A U R Y . (B 16 f5 1 R AR, I M\ FCKI65535 Al fCK/16 2 A1k %)

TEWOE F SR AN 2 0, E B R A M i e % Gl USARTX_CR3 & /74 1
ABRMOD[L: O/ # ) « ETAREPFREA, HEREER.

FEIX S B AR AR, R RAE R HOE B SO ) 2 4 U 2 TLIR, 00l B 38 ox BR 2 HTEAT X L

X et A

MODE 0: fEfiPL 1 FFERI 745 fEXMIHHLT, USART &AL M5 B CR T2 B A

MODE 1: T4 LA 10xx AL FF UG 745 X FEHL T, USART W& 4h AN s — A A 10 58 B 1200 &=
TE T BRI N BT (BT, DU RTENS S 5 LTG0 T B R FE

F— XA RX 1 transition (AL 247847 @2k RX B transition A 5ENER 780 0 RZD (B2
PR R T bit O TFEIBEAER) |, W= A 4R

TEWOE H AR R A 21T, USARTX_BRR #4748 L U815 — 4> non-zero B A BEATHIUR L -

i B A USARTX_CR3 Zi 7431 ABREN £, 7] LLUE H BN BR R A DI . USART R454F RX LI5S
—/NFERF. BAL USARTX_ISR /745 1) ABRF A i, R T H R A I 5e e an R IE IR LR Mk
(1, T B SR R IR IE A EAT A BERE CRIE . EIXFPE AL T, BRR E AT RER AR, ABRE £ imbr S4B
B WFLE IR S H SRR B AR (M FEANE 16 F1 65535 AN #h 2 M @16 Al RFE)
ABRE #izth 2z K4

RXNE H Wi 7R THRAER e, 75 USRI Z1,  H3hERs R v] seilid 2467 ABRF br& (GldE
0) HXEE).
Note: WIRAE HANEAFIE], JEF UE, BRR {HAREREHIA .

26.3.7. Z M HE A

i USART A] DASZEL £ Ab FHL 285815 (K J LA USART JE7E— MM B, filindE A USART w4 i LLE T,
B TX S AL USART M1 RX S NAHIER:; USART M4 HIY TX Frth 24 576 —ike, JFHEM
F A RX B NHER:

TEZ BRI E b, FATLEF A 8 NG 0 F s A WBos, SR %0, IRk T LA/ e
R FHE IR 12 5 R Z R 10 USART RS 4.

AR FHE B TS A L BRI e B T AR 0. 7E R R HL.:
B R ECRS AR E .
B TE R A
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B USARTx_CR1 % fE# 91 RWU 7 B 1. RWU 1] LLRRE A (1 S5 s e 5464 F B SN .

R4 USARTX_CR1 %4748 1 1) WAKE 7RZS, USARTx 1] DU R it NEUR H B B
B R WAKE fli A7 AT 2 N S 4l .
B R WAKE f7f i #EAT b Aric kil .
26.3.7.1. BB LKW (WAKE=0)

% RWU M5 1, USART ZEABREREE . Akl 3]— S R, e, A5 RWU SRS E,
{H/ USART_SR %74 H 1) IDLE AL IEANE#E . RWU B R DIBRAES 0. T B BRI FH 25 PR 200G 0) sfe nde il
FHEN BB — A7

RXNE f RXNE f

RX Datal|Data2 [ Data3 [ Datad4 | IDLE [ Data5 | Data6 |

RWU Mute Mode | Normal Mode

RWU written to 1 Idle frame detected

Pl 26-7 FI| FH 2% PR 2R AS I 1) R AR

26.3.7.2. #iitFRiC (Address mark) #ill (WAKE=1)

ERAMERE, W MSB £ 1, ZFE g g tbl, SRS, £ Ml e, sk
AR HLBEBEBAE 4 A LSB He 1A 4 A sth bk Bl A e bbb, Hellad (s ik 4 S R AE
USART_CR2 7 {7451 ADD.

R B T ST g A AR VRS, USART #EABERBE R, B, AfF%E RWU fi7.

PO 7 EEA 2B E RXNE fr A 277 A ek DMA TG K, KD USART & 7E#F B S .

BRI B B S S B N g R HE VT AT, USART GBI FHERIE . A5 RWU RIS %, B (051 bt
IEH . Y IZAN LS k7 TR B RXNE £, By RWU A2 s %

MBS R RS BER (USART_SR ) RXNE=0), RWU 7] LIS 0 8% 1. &0, %R E1Eg 2
W o T I H R P B B A T RS SR g R EE N RS 2 4517

In this example, the current address of the receiver RXNE f RXNE f RXNE f
is 1(programmed in the USART_CR2 register)

RX  IDLE |Addr=0]Data1]|Data2| IDLE [Addr=1] Data 3 [Data 4 [Addr=2] Data 5|
: i
|

RWU ﬁ Mute Mode | Normal Mode Mute Mode
1
Non-matching address f

Matching address Non-matching address

RWU written to 1
(RXNE was cleared)

26-8 FI| i H 1k b A 1 7 BR AR
26.3.7.3. K FH
W H USART_CR1 % {745 1) PCE £, 1T LA RE A7 4z (R ik it A i — AN BT AR AL, Hellod BEAT 2 (A%
). MR M ALE LRI EE, ATRER USART Witk A7 F R .

% 26-4 Witk =,
M bit PCE bit USART fram
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SB—8 bit data—STB
SB—7 bit data—PB—STB
SB—9 bit data—STB
1 1 SB—8 bit data—PB—STB

1E FH M hE b e 1 4 i, Mok DTS R 25 & B KR 1 MSB A7, AN OB AT (MSB A2 a7 i
Je R, T PRAG I AT Bl 1 1)
26.3.7.4. BRH

RIS 45— [ 7 3% 8 4~ LSB $idfs UL KA I AT o 17 N EOR B L
filtn: ##=00110101, A 411, WIRIEFMEKRLE(E USARTX_CR1 H1#) PS=0), RIAIKZ0.
26.3.7.5. HRH

BEAZIG A 15— Wi ) 7 Bk 8 A LSB $dE LA RAZ IR A 1 AN B A 5

filtyr: ##5=00110101, A 41, WIRIEFEAERLE (£ USARTX_CR1 11 PS=1), KA1,
26.3.7.6. fEHEER

W USARTX_CRL ) PCE it B AL, 5 k8347 345 M EHRE 1) MSB AL g B 56 A 75 1 f5 1k 25 (T 2R ik
FERIABEA T, R A HN 1) W R TR KM, USART_SR F 174 i) PE br&pE 1,
HHANE USART_CR1 #4743 (1) PEIE fE#¢ i/ B & 116, k=4 .

= O O
o - O

26.3.8. USART EI2PER

B4 S USART_CR2 #f7#sff) CLKEN Ay 1, & [FEPHA . EFRPPHAR, THIM DA RFFHEAR
&

e USART_CR3 & {74+ * {1 HDSEL {if

USART FevrHI ™ LR 207 ez il B a) [R5 473845 . CK IS USART A& s i e A H o 7R 4R LA
S IEAE I, CK L BAT b ikl . MR¥E USART_CR2 #4748 LBCL ALHPIRAS, Y fEfa — AN B8 s
PEIAEL = A2 BOAS = A I B ik . USART_CR2 #3747 2% 111 CPOL {7 so ¥V FH P i BRI B ik 14, USART_CR2 & A7#%
L CPHA A7 S0V FH 3 8 0 IS B (R AL

TE 7S R IR, SEBREOE 215k 2 1 DL K I F 755 (g, 4135 CK B B AN S -

PR, USART Ak de Al DA U A — B — ke, (HRPDN CK 25 TX R K (#RYE CPOL M1
CPHA), FTLL TX LR%dE 2l CK [ & Hi .

[F PR USART #Elicsts TAE UG A . Wil RE=1, #E7E CK - RFEE(IR#E CPOL Al
CPHA YeE 7E bV T BEHY), ANTe BATAT I RAE o (H 25035 R8N I (R RRR R I (] (e T34, 1/16
A A]) o

HEE:

CK JEIF TX —ReBe s TAE. B, RATEMRE T REHR(TE=1), JH HAREEIN (5 A HdE %
USART_DR Zif7-#%) A S A Bl . IX R TE A AOE HE I 2 AN o] B0 — /S A5 EE 1

LBCL,CPOL 1 CPHA 7 [ IEFABCE , ROZAE KK SIS FR L AR 1R s SRR T ik 25 BRI AR BT
XA AR

BNAER —&IE 4% E TE M RE, DL/ B a1 37 [a) AR 1A]

USART HSCRrER: & AR ok B HAh B (1 A\ I B S sk 1 2 (CK G 2 ) -

374/412



PY32F030 RAZEFHf

RX Data out

X Datain
Synchronous device

USART (e.g. slave SPI)

CK clock

K| 26-9 USART &A% 5 i3] 1

Idle or preceding

. Start M=0(8 data bits) Stop
transmission

S e e
clockicpot=o,coma-o) — LT LTI

Clock(CPOL=0,CPHA=1)

Clock(CPOL=1,CPHA=0)  —— | [ 1L LT
Clock(CPOL=1,CPHA=1) mmmmisinipiniginisi

Data on TX

(from master) ﬂnanaﬂ" t
Start LSB MSB  Stop
Data on RX
Dataon X DGR
[} MSB
Capture strobe I I I I I I I I

LBCL bit controls last data clock pulse

26-10 USART $c4it it i i /5273451 (M=0)

Idle or pr.ec?dlng Start M=0(9 data bits) Stop Idle or.ne.xt
transmission transmission

A - A - . L

> > > >

Clockicpor=o,corac) — LI
Clock(CPOL=0,CPHA=1)

cockicot=r,crra=0) . I LUy
Clock(CPOL=1,CPHA=1) W

Dataon TX

(from master) EBEBBBBEB
Start LSB MSB  Stop
Data on RX
(from slave) nnaanaa 1 ’:SB
LSB

Capture strobe I I | | l l I I I

LBCL bit controls last data clock pulse

] 26-11 USART Hifi i it 575451 (M=1)
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CK(capture strobe on CK
rising edge in this example)

(from slave)

tSETUP tHOLD

e S

1
!
Data on RX x
1
i
]
)

tSETUP =tHOLD 1/16 bit time

26-12 RX # s AL/ R p it 1]

26.3.9. BN TS
BB TR RGE T 5 B USARTX_CR3 #7481 HDSEL ik . X MERE, IO L AR E T
R
B USARTx_CR2 #{7#%f] CLKEN 1
USART H] ARG GBS 540 XU E ol . AR AR XU TR, TX A RX S BAESS v B L . 4%
#i47”"HALF DUPLEX SEL"(USARTx_CRS3 1[#] HDSEL {i7)if #5-X0 LA & XU TS .
4 HDSEL ' 1'i
RX AN F A5 H
AR, TX SURBREEG I, ETE S AR (R SCIRAS I R By —AMRitE 110 . Xt
BRiZ /O TEAHE USART IRBNET, 420G B AR 25 i N (TR 4 H )
BRICLASL, (S5 IER USART BLxUE Ml R ok e #1411 9 (8 ol 5 — > v de b 3 8) o el
MR, KIEMAHEEAATRRRT . 2 TE AL BN, N R — S 28R 28 b, Rk st.
26.3.10. FIF DMA ELEHE 1S
USART "] LAFIH DMA JEZEE . Rx 22 83 A1 Tx 22 21K DMA 15 3K 72 73 il 7 A 1 .
26.3.10.1. FIF DMA k%
f§ /1] DMA #E47%3%, wJLUEE % 8 USART_CR3 #1745 L) DMAT A7 3405 . 24 TXE Atk & o 18,
DMA 5 AFE € 1] SRAM X A% 1254 F| USART_DR 27 5. N USART K14 70— DMA S#iE 12 3R an

(X FRHIES):
1) /£ DMA ¥ #2728 E¥ USART_DR 77 g8 Huhik it B i DMA f£450 10 H k. 84 TXE FH4E )5,
B ARk 2 A bk

2) {E DMA %l 5 77 2% 1 A7 fif 45 Hh ke B 5 DMA AR5 bk . 7EREAS TXE FF)5, ML E 81X
2 B 216 3] USART_DR 274785 -

3) 7E DMA F5 i 25 A7 25 Hh e B AL S 10 B I 7 1 4

4) {F DMA Zif7-a% b ic B i 4 g .

5) MRS 2K, A0 B AR AL 50 i 0 a2 A R 58 U 77 A2 DMA Hhlfr.

6) JBiLE 0, i TCfi.

7) £ DMA Fffds BIuS1%IEiE .

M fE 4 58 B DMA 5 il 8545 52 ISR B, DMA 2 i) 85 75 1% DMA IS [ o 7 i) & 7= A — k.
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TERIERATT, 2 DMA fRH e pirf 2 A0 i, DMA #2145 B2 B DMA_ISR 7747 &) TCIF bRk
Yt USARTxX_SR #3751 TC #5a5F] AN USART JBAH R B4R, X4l LAESR ] USART it ML a0
Z R AEIN S — AR I R . PR BOL S A TXE=1, W54 TC=1.

Idle preamble Frame 1 Frame 2 Frame 3
TX line
HEEEEEEEREEEERENEEREEEEEEEEE

TXE flag | demredtyomarexd | |cemedbyomress | setby hardvare
DMA request —| , E:;r:itglcl:et?a“::}eriscompl te
USART_DR F1 F2 F3

TC flag baraware
DMA writes '| '|

USART_DR —
flag DMA TCIF \ \ (' /
(transfer complete) _J

Stif;\ga’\;leActoonsfiudress DMA writes DMA writes DMA writes DMA transferis
data enables the Flinto F2into F3into complete(TCIF= software waits until TC=1
USART_DR USART_DR USART_DR 1in DMA_ISR)

USART

26-13 FlF DMA %%

26.3.10.2. FIF DMA Uk

A LLEE BB USART_CR3 #4741 DMAR A0 ) DMA #EAT 80, &R IREE]— 717, DMA $2
Hl 22 AT EAE M USART_DR /74 1£1% 235 £ ) SRAM [X (2% DMA HISCHi ). A USART 05 i —
A~ DMA GHIE P BRI (x FonisiE 5):

1) @it DMA 51l 75 17 458 USART_DR 77 17 % Hhhk it & oL i bt . /e RXNE H4F)5, KMk
btk 15 R A i B A

2) i8I DMA 5l A7 A28 SR Al 28 MU TG B A a1 B bk . 7EA RXNE SH4F5, Hdig
USART_DR & 2| M A7 fifi 2% X

3) 7E DMA Fiil 25 A7 35 Hh e B AL S 1) B i 7 1 4

4) {E DMA 7772 L iC EdiE /et .

5) ARHE LR 11 SR T B AR 56 R — P00 2 4 0 58 RN 2 A2 DMA Hili .

6) 7E DMA %l 37 473 LIS 12088 .

23U 5E I DMA 5 2548 € AL, DMA %1 25 7£1% DMA 83E 1) W < & F =28 — il
26.3.10.3. £ P RBEE PR R SR A

RGP ABAE BT, 8GR R AR, 640w e B am s . Rl
BRI P, WP, AT, M RXNE — &4 B Wi R AR S bR,
AR bR SR TR AL, WIRIKE T, REUATE R A RS, PR

26.3.11. AR A il

377/412



PY32F030 E5&EF1f

A nCTS F AR nRTS f th oy LAz I 2 S (R s AT Emii . R IAE X M B A0 3% 2 8
Fro

USART1 USART2
TX RX
TX circuit cTs RTS TX circuit
.
RX X
|
RX circuit RTS TS| RX circuit

K 26-14 W~ USART (8] [l Rg 437 2 i)
26.3.11.1. RTS 7% i

AR RTS JAEHI B RE(RTSE=1), W% USART FU#R 25 1 ORI 80E, nRTS M2 A R (FE AR R
1Yo MM A AN A BHERIAR, nRTS BRI IR WI Ay SRAE 2 A i 4 AU {5 1 Bt A%

. l
start| Star 1y

. stop . stop
RX | bit Data 1l , & 'Idle bit Data 2 ‘o

RTS
/ E i\ Data 1 read ff
f ' ' Data 2 can now be RXNE
RXNE ! transmitted
26-15 RTS izl
26.3.11.2. CTS T

AR CTS WAl L RE(CTSE=1), KIAAFEAIL T —MiATAE nCTS A . AR nCTS A A (BHL AR
), DR AN R 3k (R A B SR A A R Y, A TXE=0), & 0F — il Aok 2.
NCTS TEAHIAIRIG AL TG AL, A i 1A% 4 58 BUS 15 1R K%

2 CTSE=11f, H#E nCTS i\ —AHRa, MM H30E CTSIFAREAL. BRI 2 75 & i it
Tl S . WIREE T USART_CT3 FA7 451 CTSIE £z, JU7=4 k.
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CTS

/

CTSf
7

empty

writing data 3 inDR

CTS |
transmit data register i
TDR Data 2 empty | Data 3
Stop]start -
RX Datal | P Lbit | / Data 2 |Sb(i)tp

ildle

bl

Transmission of Data 3 is delayed until

CTS=0

¢
S;?l Data 3

26.4. USART H lrig sk

K| 26-16 CTS Jif&ii

a4
dn

b

AR

fEREAE

RIEIRIL

TXE

TXEIE

CTS (Clear to Send) 7

CTSIF

CTSIE

FIE 5E 1k

TC

TCIE

WA as AR s R )

RXNE

Over 1EHIB1T45 1%

ORE

RXNEIE

Ik

ik

225 R

IDLE

IDLEIE

ik

LIS

PE

PEIE

ik

O INO|O|R|IWIN(PF

LA TR IS, MR | over 1IEH BT AMisl it

NR/ORE/FE

EIE

=ik

B4 USART st A b

TC

TCIE
TXE

TXEIE
CTS

L
’—L/

CTSIE

IDLE

IDLEIE
RXNEIE

ORE
RXNEIE

RXNE
PE

PEIE
LBD

LBDIE

FE
NE

ORE

BApads b

EIE ! )
DMAR ——M8M—/

USART

:[>_> interrupt

26.5. USART &%

& 26-17 USART H a4 &
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26.5.1.

REFFE (USART_SR)

Address offset:0x00
Reset value:0x0000 00CO

31 | 30 | 29 28 27 26 25 24 | 23 22 21 20 19 | 18 | 17 | 16
Re Re Re Res Res Res Res Re | Res Res Res Res | Res | Re Re Re
S S S S S S S
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | ABRR | ABR | ABR | CTS | Re | TX TC RXNE | IDL | OR | NE | FE | PE
S S S Q E F S E E E
w R R RC_W R |RCW|RCW]| R R R R R
0 0 0
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
EESINE R ST P
12 ABRRQ w 0 Zh 5 1 8460 ABRF bR&Ef, FF HIERT —1i
) B Bl R Z A .
ERIN RS Y
11 ABRE R 0 2 H B R AR H A (?Bz%%iﬁ&?ﬁ@‘z%?
TrHLAEIR) W), THAEEAZ A AT 5.
RS 13 ABRRQ 27875 B,
H B AR &
LENEEREE (A EE RXNE=1, Xl
fERefE =l , BUE B S R Al AR
10 ABRF R 0 # (ABRE=1, RXNE=1, FE=1) IiZ{:mfi#f}:
B 1.
YpFilid s 1 3 USART_RQR 217241 ABRRQ
DA P
CTS ¥riE.
% CTS §i\ toggle, 7] CTSE=1K}, i%&H 178
9 cTS RC_WO 0 zg%;.ikﬁgoiéiﬁo % CTSIE=1 K, 7#4: CTS
0: CTS line {8 &
1: CTS line {543
8 reserved
i e e T
2 USART_DR 774725 B ¥ 1% 12 BIFE A7 274725
- T R 1 Wﬁlﬁﬁ{ﬁi%ﬁ%&o i—’lTXEIEfl BF, A
5 USART_DR #F {7 #s & i1E E %L
0: BERAEIEBIFENL AR
1: BARAL LB AL A7 4%
FEIE TE T &
ERHHREWER)E, H TXE=1, NI E A% %
788, TCIE=1 =4 ik,
BAFS i USART_SR 72348 )5 5 USART_DR
Q e RC_WO 1 B EEENL B A2 EER) .
FRATLAS 0%
0: fRIERTEMN
1: fRIETER
R T A RATIRE
LR AT AR E A% F] USART DR & 4758, 1@
B AL AT AR
5 RXNE RC_WO 0 fjﬂﬁﬁi USART_DR #f7 8%, B#E 01EF %
2 RXNEIE=1 I, 724,
0: RILEIH T
1: BRSCHOR & U
4 IDLE R 0 2 NAR &
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Bit

Name

RIW

Reset Value

Function

¥l IDLE line, TEMFEAIZFFRE. X
IDLEIE=1 B} 7= 4 T o

BAFSE USART_SR #7244 )51 USART_DR #F
2R LIERIZANL .

0: >RAGMIF] IDLE line

1: ¥ %) IDLE line

ORE

Over I[EF BT RirE,

2 RXNE=1 i, 7EFSN 2574 I B ¥ iE
HE% 5 #2 5] RDR A A7a8i, AR E 1z,
BAFJeE USART_SR 27 /7% f5 3 USART_DR %F
FE2 ] LTS %A

2 RXNEIE=1 i, P24,

0: R4 Over IE#iz/T4NR

1: 74 Over IEH#ET4 1R

E: SHANENN, RDR FHEMABASE
&, ABRAL AT AR N AW G

X EIE=1 1}, 7= ORE i,

NE

W P AR AT

PERCHE BB M 7 1, R A % 2 A7 2
BAFSe 1 USART_SR # /£ 4% f5 13 USART_DR %F
AT LB EAZAL

O: ARG FI e 7 4%

1 AGHI B0 P R

: 2 RXNE 5 NE FR P40, NE=1 FA™
HErlE, TIAE R E RXNE brER =Bl £%
PR IE IR N, 24 EIE=1 i NE=1 &=

FE

I iR bR &

ZHGMBIARED . T2 s e R,
A 14 LAV o

A USART_SR #if7e% )51 USART_DR #F
22 AT AT %40

0:  AKEIF s 17

1. Rl iR Ek break 7245

e 24 RXNE 5 FE R P=2EN, FE=1 I A=4E
R, TR E RXNE bRER =AW, ity
AL ISR BEF=2E T iR, SO AR T 1 34
W, WL RSk sz, AR RE
ORE tr&Efr. fELEZMEHEITEAT, X EIE=1
B} FE=1 &7/ L.

PE

IR -

B E il AR R P LGS R VAL A e
BAFSE 3 USART_SR % /£ 4% J5 13 USART_DR %F
Trae ] LIS T AL AR IR AT T L 515
RXNE=1.

X PEIE B, =i,

0: R7F=HEABRIGHHR

1: PEAEFBRIRAR

26.5.2.

BB F 8 (USART_DR)

Address offset: 0x04

Reset value: undefined

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

RW [RW [RW | RW | RW [ RW [ RW | RW [ RW

381/412



PY32F030 E5&EF1f

Bit Name R/W Reset Value Function

31: 9 Reserved RES - Reserved
FW R R AR A28
Bk TRe RS HE, mrERBERBINEE, &
R R IE T EAR .

DR ZF 74P EE L AN AP A28 AL (— MR %

) TDR, —ANZ#EUH RDR) , fifLl DR #1788

SEIL T NS BN ThRE

TDR 271724 1E P30 0 £R AN H RS o 27 17 2 22 1) 32

BT HATHIFEED, RDR #4781 AL 5 7%

PN LR AR AL T IRATHE .

M E R IR AT REST I IEAT RIZIRIERS, 5 MSB {i
(bit7 504 bit8) RN, FA AL A

%7,

M E R IR AT REAT TP AT B (B, SR

MSB {7 A2 i U R R IR A

8: 0 DR[8:0] RW undefined

26.5.3. B A 78 (USART_BRR)

Address offset:0x08

Reset value:0x0000_0000

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

15 |14 [13 J12 |11 10 [9 8 7 6 5 4 3 2 1 0
DIV_Mantissa[11:0] DIV_Faction[3:0]
RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW |[RW [RW [RW |RW

ERER Ers oalll S T LR 3o R

Bit Name R/W Reset Value Function
31: 16 Reserved RES - Reserved
15: 4 DIV_Mantissa[15:4] RW 0 12bit %y
3: 0 DIV_Fraction[3:0] RW 0 4bit /N
26.5.4. 5] 57788 1 (USART_CR1)

Address offset:0x0C
Reset value: 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re Re Re Res Res | Re Res Res Res Res Res Re Re Res | Res
S 5 S S 5 5 5
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | UE M WAK PC PS PEI TXEI TCI RXNEI IDLEI TE | RE | RW SB
S S E E E E E E E U K
RW | RW RW RW | RW | RW RW RW RW RW RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 14 Reserved RES - Reserved

USART ffift. MZNIEE)E, USART e
B fs 1 A e . A R B AR %

0: USART prescaler 1 output 2% 1k, low-power
B

13 UE RW 0 1: USART {§fE
PR EELEA USART _ISR.TC BALE, ARl
F UE 07, #EAMRIhHFERE
[Fi, 7E7EZE UE /2§l DMA I8 75 2481k,
12 M RW 0 0: 1 start bit, 8 data bits, n stop bit
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Bit

Name

R/IW

Reset Value

Function

1: 1 start bit, 9 data bit, n stop bit

11

WAKE

RW

Pelfnge i 7 5

Momute BEAREEE 7 3. BRI E A BB TR
0: Idle line M/

1: HuhbnsfE

10

PCE

RW

AR .

0: AHKIEEIE

1: BRI ERE

AR Obit (5 9 fi2; 8bit A% 8 fii.

PS

RW

A ERIERE. HERGEMATEZ.
0: 1B
1. #FRL

PEIE

RW

PE flfEfie. il EAMEE.
0: %%k
1: PE fhilfifirhe

TXEIE

RW

TXE Hiliflife. M EMAEE.
0: %%k
1: TXE s

TCIE

RW

LR RIS . R BAAE .
0: %%k
1: TC bk

RXNEIE

RW

RXNE HWififg; BB AEE.
0: &1
1: ORE E{# RXNE 7 W{# fit

IDLEIE

RW

IDLE WFirflife. m#ihEMAEE.
0: Z&ik
1: IDLE ik ftifig

TE

RW

fRILfHBE -
0: feixZEik
1: fRikfERE

RE

RW

PR -
0: #ZiZEIE
1. fRYlRE, JHantedll start iz

RWU

RW

Bl i

ZAL R USART & 754 mute #538.,

2] mute BT A, ZEAREN; R
BB S, ZEARSTES . BRIk g
5 Ghhks# IDLE) H2F 7 e
USART_CR1.WAKEDit 5.

0: Blas N TR

1: R R B

VE 1 EREZAEA mute BINET, USART &
SR T — NI T, BAE mute B
T, AREEW idle LRI iR

VE2: HEE AR T AG I g R

(WAKE=1) , 7 RXNE #{ &N, NREH A
&2 RWU 47,

SBK

RW

K% break M.

BAEB M F AR, K% break ‘775, Break i
fy stop RLAI%JE . REHHIE T4 174

0: A% break 7%

1: K% break 775

26.5.5.

Reset value: 0x0000_0000

PS5 775% 2 (USART_CR2)

Address offset:0x10
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res STOP Res | CLKEN | CPOL | CPHA | LBCL | Res | Res | Res | Res ADD[3:0]
RW RW RW RW | RW RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31: 14 Reserved RES - Reserved
Stop fIACE -
13 sTOP RW 0 0: 1 stop bit;
1: 2 stop fir;
12 Reserved
CK pin f##¢.
0: ZEik;
11 CLKEN RW 0 1: CK pin f#ifi;
AN RGBS, AR o
A T
[, CK pin #rH i ek .
10 CPOL RwW 0 e N e
0: fLEE 4, CK pin AFaEGE;
1: fE¥E4h, CK pin ke mifh,
AR R AR T 4% CK pin % Hi B0 A
fii. ‘5 CPOLAi—#2 TIE, LAF=AE R 120/
9 CPHA RW 0 HIERAR
0: FE— AN B AR5 B AR R R
1: S ANSEHEP AL AN EE IR
55 — A E AR B B ko2& S TE CK pin Firid .
8 LBCL RW 0 0: HJa— s FIT Bk Bk A 7E CK pin far s
1: HeJa — AL BE G ik 7R CK pin %
7:4 Reserved RES - Reserved
USART ik,
3:0 ADDI[3:0] RW 4’b0 LT 20T mute B, FI{E 4bit i
pa IR
26.5.6. #7728 3 (USART_CR3)
Address offset:0x14
Reset value: 0x0000_0000
31 | 30 | 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
Re Re Re Res Res Res Res Res Res Res Re Re Res Re Re Re
S S 5 S s s S S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re ABR- ARB OVER CTsSI CTS RTS DMA DMA Re Re HDSE Re Re EIE
S MODI[1:0] EN 8 E E E T R S S L S S
RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31: 15 Reserved RES - Reserved
H 3 R A A 2
00: M\ start for FF 460 & i e
. ¢ ALES] AL
14: 13 ABRMODI1:0] RW 2'b0 01. THREHE TR
10: Reserved
11: Reserved
24 ABREN=0 5{# UE=0 Itf, &% fFmiE.
EESIN LR RS T
12 ABREN RW 0 0: Zkik
1: BIhEREfRE
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Bit Name R/W Reset Value Function
Oversampling =
11 OVERS RW 0 0: Oversampl!ng by 16
1: Oversampling by 8
ZAANAE UE=0 IR #55 .
CTS b fdigg.
10 CTSIE RW 0 0: %k,
1: CTSIF ki fg;
CTS f#ifE.
0: CTS Myt il a1k
9 CTSE RW 0 1. CTS#xUfife. XA CTSHANOK, A
AR . B, MRS ANBIREF ARG,
B CTS ARG A &R it
RTS ffifit.
0: RTS Myt il ik
: = g, HAgY4E I
8 RTSE RW 0 i ‘ ER'I"S iauti@sm ﬂ@éﬁ%qﬁz I‘J‘ugf_fﬂer‘ﬂi/ﬁﬁj‘\zf
SR TN — R HArdE Rk E, Kik
PR 1E, WRTLIEBREEE T, B RTSENE
0 .
&I {15 DMA.
7 DMAT RW 0 0: 2k,
1: f&ikH)ffifE DMA;
BRI RE DMA.
6 DMAR RW 0 0: 2k,
1: Y] fERE DMA;
5:4 reserved
P TIEF
3 HDSEL RW 0 0: JEPW T
1 X TR AR
2:1
HiR PRI RE .
0: %&b,
0 EIE RW 0 1. WiSEIR FE. over [F312/7451% ORE. Mk
NF {5 R .
26.5.7. USART F1E 8B4
e}
f | Reg
s | iste oS AXKN QI QYN ARKYYSE S G TEY DS o o~ o w e o
r
et
us PEEEEEEREEEEERR
AR @l @ g O ] x| 9 O
0|Ts g < @
X R
0 Re-
0| set olololo 1]/1/o0lololo]o|o
valu
e
us
AR )
0|TD DRI[8:0]
X R
0 Re-
4| set olololo|o|olo|o]o
valu
e
)
us %
AR . . =
olTe DIV_Mantissa[11:0] g
— L
X RR >I
0 a
8 MRe-
set ololo|lo|lo|o|o|o|o|o|o|o|lo|lo|o]|oO
valu
e
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0 NER o o Pl =
T NN o o
> =P S [o:€laav 4
€ EN o o T3SaH .
12 ETER[C]] o
S 3EANXT o
9 3101 o dvING o
7 JEAXL o IVvNG .
8 E[EL o [ogl o 3514 o
6 Sd o [VHdD o 3510 -
0T 30d o 70d0 o 3IS10 a
1T DIVM o NERR® o REINe] K
ZT W o NEEER p
€T an o doIS o l0-Tlaon .
VI -4av .
qT
9T
IT
8T
6T
0¢C
TC
22
(¥4
ve
574
9
I
8¢
6¢C
0€
i3

8%~ 8% R|¢ T8 R|@T8 | S50 |£98 £53
[@=N7) o X000 O X O O X d< O X « 0
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27 .

BTSN E D (SPI)

AIWH PSRBT 24> SPIAER, P& TR e 4 —FFo

27.1.

ikl

AT MR L (SPY) AR VFE T AR & LT, XL, SRR AT 7 UAE . e 0 m] DU &
R, IFOASMB B SR BB S I Bl (SCK). #EHERebl 2 ERE T ATk,
AT Mg, O — 50 R e 2 0L 5 D A

N
~
N

. SPI X E4H1F

SCRE SPI EHUBLAAT SPI AN

3 XU LA AL ¥

2 L XU TR AR CA A s 28

2 LR TR AR (ToXU ) i 46D

8 frolH 16 ALk

THFEZ FR

8 N EMLPAFR I IMAR L (KA feek/d)
MRS (KON feeik/d)

F AN P T S5 0T DL EH A AT NSS B B 32/ AR ) 2h A el
A G R (1 B AR 1 AR o7

A FERI BRI, MSB ERTEK LSB 7E Rl

AT i A HR T ) R R R bR

SPI B RERRE

Motorola 15,

A 5] S T A AR R L T AR

2~ F.4% DMA fE /111 32bit Rx Fl Tx FIFOs
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27.3. SPI ThEEHiR

27.3.1. MR

< APB bus >

j f Read
‘ RxFIFO ‘ 0 0 0 FT:x DS 0 0 0
SPI_CR2
MOSI ] < -
TXE | RXNE | ERR TXDM | RXDM
ﬁ H IE IE IE ° ° SSOE | AN | AEN
MISO ] >“ Data shift register
LSB First
0 0 0 FTLVL | FTLVL | FRLVL | FRLVL 0
‘ TXFIFO | SPL_SR
MOD
BSY | OWR 0 0 0 TXE | RXNE
Write F
‘ 1
> 0
Communication control €
1
BR[2:0 f
SCK[]€ Baud rate generator < (2:0)
(L

SPE BR2 BR1 BRO MSTR | CPOL | CPHA

FIRST
T
i SPI_CR1 ‘ |
BIDI
Master control logic BIDI RX
‘ g SD pye 0 0 0 | ony | Sm | ss
] \ ]
? L 2 A4 v

sl ]

SPLEIS 4 A 5] |5 SN AR AHIE -
MISO: T &N MBAH G %5 IFE MR RIE R, 8 FRU M Elcid .
MOSI: T B/ MR G 25| I7E E RN AR R, R B Bl .
SCK: HiFmt e, fEAERAMHH, ME&EIHA.
NSS: ME&EFE. BT SPIAI NSS [#5e, % pin o] LLHAE:
— JEFRELIE I AL
— [Fl A ot
— RINZ EHLAIE R
SPI 2k SUVFAE— A EHA— A EiE 2 MHLZ FFGE R SR RRGA R — M2, 54
WeIRIE AR ) s . IRHE R e, wT DO BRI N 53 7 — MR AR AWML NSS 5 5.

27.3.2. A EHLAE MBS

EEXSANRIFI RS 55, SPIRTLAME A LA AN [A) (R B 34T R . XSSl B 2 4k 3 4k (3R NSS man-
agement) m# 4 4% (Hf{f NSS management) . 3 IHIEH & EHLUE ).
27.3.2.1. &N TER

AN, SPIEELE A X TIE R, EXFECE T, FHLURMHLE shift 2474, 7E MOSI F1 MISO 2
), PRI R ZER] —#d. £E SPUE IR, BdE e EHR AL N E R A . EHLEE MOSI
ROEHHE, A MISO Bk 5 MHLIIEGE . S8dEmifE e QI bit 4% shift 520, 78 BHFIMBLZ [ 115
Bz 5T .

27-1 SPI HEE]
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| RX shift register I

TX shift register |
? SPI clock

generator

TX shift register |

|
> I
Mosl MOsI | RX shift register

sck  —P  scK f

|—L—_|—|::|—c:|—c:|—|
2
7

Master Slave

27-2 A=W LB FE LA ML

27.3.2.2. W TiEfE

Bt BIDIMODE bit (SPI_CR1 & f7#%) , SPIA[LATAEE X TR, EXMECE F, H 1 REdELE

SEMEHLAMHL shift 57785 HERE . fEETIE LT, 78 SCK e, Bl /EM A shift 2517 45 2 [ LA BIDIOE

i

(SPI_CR1 & f74%) ILEFEMTTIR, FPRAL. fEZBCE T, ALK MISO MMHLK MOSI RS AT il F i 1
W

“H >

il A

RX shift register TX shift register

TX shift register

? SPI clock — SCK

generator
NSS NSS
Master Slave

27-3 XU T HFEHL NN
NSS ] IR AE FAE EHAABL [EEATREAH 2 R . T, NSS WMa] IAVEHT . SR 5 2 ARt 22 A i ik

RX shift register

i

27.3.2.3. BTiEE

MR {EFH RXONLY (SPI_CR1 %474%) , & SPIE R Kispitag R, 1§ SPI L7 s akfi

AT TERXANEET, FEEHAMHLE shift 2717852 0] AEH 12k, 55 —X MISO A1 MOSI Ak, AIEA
TR T30 RS 388 FH i 11

HRIZER (RXONLY=0) : FCE 54X THIF . S 206 75 AR A F 0 0 s S x4t 1a] LUy
TERRERT GPIO.

Rzt (RXONLY=1) : il B RXONLY, RHFLAZERE SPIfiithThee. 7EMWLECE, MISO it
WiAERE, Zuf B HAE GPIO. MMMl NSS (F5 G Z, MAHLARLEE N MOSI st . Helle 2 £
R B RAIRTHE buffer [MAECE . 7EFHLECE T, MOSI firthiza6E, %t 1 vl UFAE GPIO. HE
SPI M, B B0 {E 5 bl L0~ o A5 B g — 75722 7 % RXONLY 2i# SPE, HFIRH MISO
ISETPNTI
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RX shift register % MISO MISO TX shift register
’;‘ —

TX shift register Mosl MOs| RX shift reglster
SPI clock SCK —» SCK I

generator
NSS NSS
Master Slave

27-4 F TN/ RN
(B AL TR B AT Y B b T A )

(1) FEFEHAMPNLZE 7T LLE ] NSS BEATREAFH 46 . ATILR, NSS AT IAMEM . SR G2 2 A # AL
B,

(2) 1£ Rx shift ZF 77 #% B A R EAMORIAAG B .

FERRHER) transmit-only 20T, BT 5 &S o R i 2
AR 206 A 2

(3) fEZBECE T, ML MISO pin #B#% F{F GPIO.

i AL 77 R s e (FF BIDIOE bit K & 2B AR RS, XU g fE D, AT4T simplex I8 7] LL#E half-
duplex i# A #

27.3.3. Z \HLERE

E—NERA B EZ M MWL E B, VUM, A GPIO KREHE NSS. FHLLA0E

L HAK
MM NSS EFFAN ML M5 XA, ArrE R ENA L TR NLE T E L T .
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NSS
| RX shift register I {1 MISO MISO I I TX shift register |
TX shift register [ {1 MOs| L MOsI { RX shift register
f SPI clock h_Ssck ——» SCK f
generator
101 NSS
Master 102 Slave 1
103

{MIso TX shift register

MOsI RX shift register
SCK I f

NSS
Slave 2

TX shift register

RX shift register

NSS
Slave 3

& 27-5 EHLE =AML MM LIEAE
NSS X R B A AL AR S H . WAGEE SSM=1, SSI=1 K ILAFfT MODF 4%
HFMAHLE MISO ZER2I—i, BT MALLZEEMAT MISO [ GPIO it & 1F & AF open-drain.

27.3.4. Z EHESE

BRAE SPI S ZA R it BCR & 2 ENLThRE, S P AT BUEH HL N ik feature, 1% feature AT LUK I PIAS
T[R4 2R (T AR I AE P R . 2 TR F B I FR I, A P G B 9 T AR A 20 NSS pin.

TEXFME A A LA L SPIT ASMEHR A TTRER, PN R — N7 s DATE A SEHR 28 A& %

AT SR, A T HANBIRRE AU R . — BT SRR LR, EH O R R, A
LR E T GPIO 457 H A1 A MHL select input. fEIZHEFESE UG, A 2NN select 15 SR, 2 6
SER T U IR [H] passive mode,  FEEES BT RE TG .

LSRN S R — I ()R s A i ok, B Rt (BF MODF HF) « S5 v AR
F—SEfii g ph B (. Saad SR A0 58 SRS PN 15 s S 8 R I IR T — 22230

391/412



PY32F030 E5&EF1f

| RX shift register I {1} MISO MISO I I TX shift register |
TX shift register [ {1 MOs| ) MOsI | RX shift register
? SPI clock & SCK - SCK I SPI clock
generator generator
GPIO  —P» NSS
Master r Slave
(Slave) (Master)
f., NSS -— GPIO

27-6 Multi- 41 application
NSS 7EPR AN RUER B IO B R A2 ) 2 P RE 1 MISO i #2541 passive node #%ic &
FCAHL -

27.3.5. MIEFE(NSS) I3

EMHL mode, NSSTENFRAER R EN, HMHLAES EHVLER. £l mode, NSS BERT LAE M4 H X
ATLME N S/E N, BT AR 12 ENLR R Lo, S/Eaf iy, T DLEKEH A LA B
BES.

I SPI_CRL %4781 SSM bit, 7] DLk #mg sl # 8 £F ML management:

B fFNSSmanagement (SSM=1) : fEXNMECET, ML select(5 T4 N &1 SSIbit (SPI_CR1&F##4)
fEIRBh. AP NSS pin HOR s HoAth S A
m  fifff NSS management (SSM=0) : EXAMEN T, HILANATREMRLE
1) NSS#ihifiige (SSM=0, SSOE=1) : XAACEAEM N THUNEH . BE{FE B NSS pin. 24 SPI —7E
FHBEAEAERE (SPE=1) , NSS & 9t #khi LI ORFFASHSE, EH| SPI 4% disable (SPE=0) . #£%
FHUSA A, SPIAREFATIX P NSS B H .

2) NSS #itti disable (SSM=0, SSOE=0) : Wi MCU e84k FAENENL, X AVELE ok 2 FHLRE
7. W NSS pin M HERAE, SPI#EA TN mode fault IRAS, 55 EEh#EACE MM 78 ML
20, NSS pin /E NARHER g N, 21 NSS NIRRT, ML IEH .
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SSI control bit

SSM control bit

NSS external logic

NSS HW manag ement only)

SSOE control bit
NSS internal logic

1
NSS lutput
0
NSS I GOIO
Pin [ logic NSS Master Slave
Inp. mode mode
vdd OK Non active
Vss Conflict 0K
NSS NSS Output
output -
Control (used in Master mode and

K 27-7 hardware/software slave select management

27.3.6. B IR R

1 SPUE IR, AR E AR R 21T . SCK (serial clock) K2k b 1(E B A AL AR FERAE R
Ao AR R T I BIARAL . I PR VE AT Bt iihg Ko O 7 BEOEREAT IR, AUAT AL 6 508 AH [] Py e 3R

e
27.3.6.1. Clock phase and polarity controls

Bk CPOL 1 CPHA bit (SPI_CR1 & f7#%) » BAFFTLARCE 4 Bl IR /7. CPOL (clock polarity) %
245 BR AL 19 clock (19 IDLERZ . Z A0 EHLAMHLER A &2 . @i CPOL # & 1, SCK pin 1K H

SRR . 1R CPOL # & 7, SCK pin A & -1 IDLE IRZ .

4k CPHA #CE A7, SCK AR —ANIAWFRALA I — MR Az (IR CPOL # & A7, 2 FFHy, A&
BT o FER BRI, BRI, IR CPHA BN, SCK IS — NI IR 5 —ME f 5L

fafr (iR CPOL & Az, /& PR, B LT o RN AR (R BN, BulEgsing.

CPOL 1 CPHA 4 & B 1 s il sk it e ia s .
£ CPOL/CPHA 252 Hii, SPI 4t disable (SPE=0) .
SCK () IDLE JRZ&S A ZIXT N4 SP1_CR1 517 8% 10 FR (1 A %

T3 D G G S G SR €T
miso (X000 MiSBItX i X E X E X E E X E ) I.ESBlt >—
S N N

Capture strobe ' i | ' | | | |
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VR ) G S G G G GRS SR 6 1)
wiso —( gl k-
S I N R R A N -
Capture strobe I ' ' I ! | ' ' '
27-8 KR i 7

$E bit (T EGR T LSBFIRST bit %5 -
27.3.6.2. H#BiKER

it LSBFIRST bit(SPI_CR1 % {7-4%), SPI shift &7 17 #37] LLi% € /y MSB-FIRST =(# LSB-FIRST. @il {#
J1l DS bit(SPI_CR2 % ff#%), JEFHHMIAIAIE . ArEsh 8 Aok 16 M8, iz EX T A MRS
M

27.3.7. SPI Bt &

XFFEHAMNL, SPI R ERAR LT —FE . T BRI E, WL EN A Girbadkrm
W, AT LA PR
1. SAHKM GPIO & f74%: FLE MOSI. MISO il SCK pin
2. 5 SPI_CR1 % {7

1 @it BR[2:0]AC & ek R e (MBI 7R 2D

2) Fi® CPOL Al CPHA

3) ifiid RXONLY # BIDIMODE #1 BIDIOE (RXONLY A BIDIMODE REg[ARf %) , #EFF simplex B¢

# half-duplex Fiz

4) Ti'H LSBFIRST

5) FiE SSM Al SSI

6) ACE MSTR bit (f£2 30l NSSFELE +, R EHIEACEPT 1L MODF #51%, L% NSS 1 RIRE)
3. 5 SPI_CR2 & {74

1) ACE DS bit, &AWL %L

2) FLE SSOE (MMUEAATE)

3) AtE FRXTH bit. RXFIFO RI{ELZ15%F SPI_DR a7 A7 %5 17 In] i A7 H6t 5%
4. EHFK DMA 7774 L& DMA (1) SPI Tx Al Rx i@ iE

27.3.8. SPI f# eV fE

HEFAE ENVIIEIS Bl Z ATAERE SPI MWL, MR AIXFEAL T, A MBI LT Re 2 k. ML o7
FAR D AAET IR S FNUE IR /T, D& BN RR M EIE (B0 R R R 58—, B R B 5
SEESL MG, B IEAEBT BN SR Z BT o SCK A5 S AJAE SPI MHLB e B, &€ 7E IDLE JIRZS
level CHHRFIBEEREME) -
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Full-duplex B3, (B(# transmit-only) , 4 SPI#¢{ffEJ H TXFIFO A%, 83 [\ TXFIFO #AT F—
5, FHIFEER.

FEAEAT EHL receive-only 52, (RXONLY=1, ;¥ BIDIMODE=1 H BIDIOE=0) , £ SPI#{fifit/5, EHl
FRURIE I, BRI

XFT DMA bR, 8 M EAR I FE T N

27.3.9. FAR M A W

27.3.9.1. RXFIFO and TXFIFO

SPI BT £t @ nEl@ i 32-bit [f) FIFO. iZAFHEAE SPIREW LSBT T8, JFPpiikiF CPU K
AN T A PR @ I ) B, R AR ST I FIFO, M TXFIFO Al RXFIFO. XL FIFO # TG
i) SPI A5 K.

FIFO [N EGR T 2R S5, B HlEscimibiat (X, 0T  Hdamikg. Ui FIFO 35 &
TFER KN (8 ALk 16 i) «

% SPI_SR A7 & =15 B I AP AL RXFIFO Hil R SE B4 R . 5 SPI_DR #f74%, &1t FIFO
ROEAFII R JG LB, ARSI . 305 0] 6 2008 H 5 RXFIFO BIEXFF, i%BIM{E 21T SPI_CR2 & f74%
) FRXTH A7 & 9. FTLVL[L:0]A1 FRLVL[1:0]f7 %7~ T AN FIFO 2470 o5 FH 24 51 .

X} SPI_DR 47 8% ()07 i) b @ it RXNE & B . 4R/ 25 F RXFIFO Jf HIAFBME (4% FRXTH
BsE LKD) AR A . 24 RXNE #5%, RXFIFO Bkl 24 it

L, 5 ERIEN B W, @ TXE FEE . Y TXFIFO Level /MFE#E ST BARN 0, ZF
Rt b . B, TXE#IEE, IFH TXFIFO #A N2

AR 7, RXFIFO A AAF 4 N EdEmi, 17 TXFIFO AT LLFE 3 M EdEmT CABd i sUR KT
8bit) o IXFEMIZERI, FTLAR LR IRELESLIA A 3 A 8-bit ZdE i LA AFAE TXFIFO, 1 B #1422 )
TXFIFO LA 16-bit (CPU %4 56 5% ) iU 5 N E

TXE Hl RXNE FA-## T LUB I & i), S Wi DMA J7 A2 .

2 RXFIFO il , R T — ARz, W over IEFB4T H4FF=4 . Over IE 84T SH4F 7T LLE I i)
A 75 2UAb 2

e EALR BSY AL R8T 1A ST EE i 8 WAEAE ST . SRS SR SR PR At 78 F AL 1 7 A 25080 ol
Z 18], BSY brERFEEN . HAE MM IR BAE WL 42 (1], BSY 2fR¥EHE/N 14> SPI Clock 7 FE K L
27.3.9.2. Sequence handling

—LEHE AT LUE Y single sequence (iR SE M5 . MRERATAE, 24 maser [1] TXFIFO B4 (F
445, sequence JFUAFFARERAT . W BIE T4 EHUELHRAL, B3 TXFIFO %8, SAJ5 5 1L R4 %L
e

£ receive-only #, B[l half-duplex (BIDIMODE=1, BIDIOE=0) &# simplex 3 (BIDIMODE=0,
RXONLY=1) , 7E SPI ¥ fifeIf H. receive-only BB BIE IR, N SZEDFFAaHEL . FHL— B IR RN
BRI SR, EEIENUF IR T SPI B S T receive-only 1.

MENRRE OB IR (SCKAB S R2IELLN) , SRALFTEEN, FHL AU i ML AL B H 7 1 e
T HAHBER, FHLAEOEREE, JHR O RN B, B I, B A delay 1R L.
BERME, T ENEE MRS, %A underflow $#HR155, SREH T MNLI @ # b =158 AL (B
FEMMARE S WS T B o XEF ML, AP AR H DMA, T S8R mN, B s s .
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/> sequence #L A NSS ikl T, [FI £ 2 MHLR Gk BT @ b i — AN ML £
FMNLRG, WA BB NSS EEEH AN, HIEFE MR Ik, ARG S5 8AEE 75 Ik F25
NSS A L st e Rt A g i o7 sV B (B 28.3.5)

2 BSY #EAL, RS T IEERATRBIEWAS B . BT TIRWOE B e i, RXNE Fr& BN . e —1
bit # K AE, I HAEA B i /77 RXFIFO
27.3.9.3. Procedure for disabling the SPI

2 SPI 4% disable #i, 2% E R disable JifE. T R4t disable SPI FIfE 2R EEK, KAME
i B, AMB Bh s i, RGVENMRIFER N . ZAESLT (disable) , IEFEBET RIS H WA . 7£—
LU T, disable JitHE & ME—15 (L SHE IR T

R LEE transmit-only B30T, FHLATBL 25 3R LB R BRI 58 A B ERXFMEN T, EiR)E
PR B )5, WHeikfs il . BEAIAMNER packing mode (452 B AHAN B EHE W, PURCE —2 dummy 775
TH) o XN, SPI disable 2 i, 7 »4UE HFRHER) disable iifE. 2 SPI# disable 7£ 1 & 1%
I, AR — M BIEAEEAT, BE T — NI AE TXFIFO f, SPIfZhAER— A RERLORIE R«

L EHAEAEAEAT receive-only B, {5 1EZES: B g ME— 7L AT 1EAME (SPE=0) . Z#EUR, ZHET
7/ SPI disable Jif.

24 SPI # disable, FEULEIA BEEREIEF A RXFIFO 1, X SEEHR WAL F — K SPIF BEEF M T
Pz B Ab B . BT A RSO, IR Y SPI ¥ disable B, RXFIFO 2751 (ff HIEH 1) disable it
T, BCE I A AL DR T 1) SPI & 4748 .

FrAENY) disable JifE 2 3E T BSY IRZE, JHE&A FTLVL[L:0], PARLRALHAIRTE . B rr DLl RE e Bl ks
R IEAEAT S HIEE A, .

B Y NSSESHHAER, EHLE R AIFAEIER ) NSS ik, 2

B CY5EROKRE DMA B FIFO RS BAE I, I i i ) 2 el CREWLAT AE AL it A o
1EHf) disable ifEs2 (receive-only #Ezl%4h) -

Z5£5 FTLVL[1:0]=00 (3% Bis B A 1%)

SE1F BSY=0 (e B0 Ak B 5¢ 10O

Disable SPI (SPE=0)

B, ELE FRLVL[1:0]=00 Cistfrf B0 2 %)

XFTREE receive-only #230, TE#Y disable ifE 2 :

1. fEsJa— MR LR, @i disable SPI (SPE=0) , FTWrHmE
2. SR BSY=0 (imHIEERM CHAL D

3. ¥R, E# FRLVL[1:0]=00 A S0l 2

27.3.9.4. Data packing

2 frame size= 8, f£{ 16-bit {jLakE SV, #i<x H3EH data packing. 7EXMHEALT, W
frame 24T A0 HE . HSE, SPIERAEAETER ) 0] word (ALY pattern, SRJ5 R AFAE AL

TR T data packing Ab BRI FE . ERIRTT AN 16-bit Viinl 5, PN frame #Ok0E . FEREOT,
U1 RXFIFO B{E 44 /& 16 bits (FRXTH=0) , % sequence £:7E RXNE FH - Hiar Bl =4, fE A% RXNE 2
Prefm R, Uil —4> 16-bit % SPI_DR af {74y, Vil 1 2 M frame. fE4C, RxFIFO BRME K €
HIEE T RIS ] DR FEXS 55, & W s 2~ B2k

TER %%, H 8-bit U510 77 :UE 7 4L sequence x5 — M d frame 22911 . A 7774 RXNE 44, X
THEEAHE frame, XTI RS — 8RN FEOT IR Rx_FIFO BIME .

A 0D
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NSS
SCK _I I_l I_l I_l I_l I_l I_l I—I I—
TXFIFO most —] RXFIFO

0XO0A fooa i oos | 0XO0A
: 0x04

SPIx_DR

SPIx_DR

Bt
0x04 [ SPIfsm ‘ : : SPIfsm
S, )
[ 004 | 0xon | | wshitt Rohitt
Bt

YYVY

16-bit access when write to data register 16-bit access when read from data register
SPI_DR=0x040A when TXE=1 SPI_DR=0x040A when RXNE=1

] 27-9 Packing data in FIFO for transmission and reception

27.3.9.5. Communication using DMA

UL IEBE TAE, FEREEE Sy 5 12, DLl over IEHIZAT, SPI & SR/ Z WX
DMA fi¢

X TXE 2% RXNE #{ B A7, 774 DMA &K . Tx #l Rx buffer 37 (111K .

B RIERE, IR TXE BN 1, W4 DMA ER. S8R5 DMA 217 SPI_DR % {748 5 N .
B B, R RXNE BN 1, W4 DMA SR, 4R DMA i SPI_DR 2747 23 I 4R .«

2 SPI AR RS EE, AT LR AE SPI Tx DMA JBiE. EXAMENL T, Ak ) i B %o gl
E, OVRIFEAHEN . 2 SPIBAHEREEEE, 7 LUERE SPI Rx DMA i#iH .

TERIERS, 24 DMA BAS5N T e BRENEE (DMA_ISR 4747451 TCIF ARG B , T LLE
Wi BSY *Tiii%ﬁﬁﬂ% SPI#E R E 58 . ﬁmﬁﬁﬂ%ﬁﬁaé disable SPI 53 HE N\ stop #ixCHT, 5 ML fat at
W BAF LS4 FTLVL[1:0]=00, #RJ5 Fi%%4F BSY=0.

MIFAGAE ] DMA IR, ittt DMA BiEE Z AR, LA LL T .

1. f#fiE DMA Rx buffer (SP1_CR2 ffj RXDMAEN bit) (15 Rx DMA #1# i)
2. f#ifit Tx Rx DMA streams (¥£ DMA ZfiasH) (5 steams #% A 5]
3. f#i5E DMA Tx buffer (7t SPI_CR2 % {7#/¥] TXDMAEN bit) (1% Tx DMA #{$ )
4. @il SPE bit {ffE SPI
SRR FH DA A5 BROG A IE
1. Disable DMA Tx Rx streams (£ DMA 27 fEasH) (% stream #f# )

2. it SPI disable #ifE disable SPI
3. JELEER TXDMAEN fl RXDMAEN (SPI_CR2 7 f7#%) , disable DMA Tx Al Rx buffer (#1 DMA Tx
and/or Rx # 1% )

27.3.9.6. Packing with DMA

I 5 ] DMA SR BE B (115 %1 (TXDMAEN F1 RXDMAEN # B f7) , ElkT SPI TX Al RX DMA channel
(") PSIZE {t, packing mode #% 5 zffift/disable #. Wik PSIZE /& 16-bit, Jf H SPI data size /2 8-bit, I
packing mode #{i5E. DMA Hi<s H3)E BT SPI_DR #F 47 # I 5 #4E

WMARALEH] 7 packing mode, Jf H 2 L4 EHE N EA 2 5%, LDMA_TX/LDMA_RX frs 20t EAr . 1t
i, SPIYHE & —ANERIEREZ M, LARARE— (71 DMA f£4i.
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27.3.9.7. Communication diagrams

RATN A LI 7, XS P T A, T DMA #UR A R . N T AL, BROE

LSBFIRST=0, CPOL=0, CPHA=1., i A#EHt52 %) DMA #/ERC & .

1.

M NSS B, SPIHERE, MHLITIETEH] MISO; 24 NSS B EE SP1 3% I LI 2% MISO 14 .
T ML, 78546 B DA 2B A 78 S H RS [R) 25 FEATL,  DACH B Al i 2% 508 .
FEEN, [NAE SPI g H e, SPIAMES4]) MOSI Ml SCK{ES (M3 NSS1E5) . E SPI#

disable, SPI#M&gt M GPIO WiFf, Kb EIXEeLL K TEE R T GPIO R E .

2.

FEFNI, RIE R IELEN, W BSY EWUZRIRFEG 2. EMNLE, BSY {55 7EEHHE Wil )38 5 AR (C A
D — AN FE

A TXFIFO &1, TXEE5 A #iEZ.

7t TXDMAEN bit —# &7, DMA #2467 TXEIE B ALfE, 774 TXE . 4 TXEES5H X
I, FFaa ] TXFIFO fE4%dE, B3 TXFIFO 4%, 2i# DMA &% 5 .

R A R AR e e dt TXFIFO, 1 SPI S ZkAE%iHT DMA Tx TCIF bRt S pihim. X MrEAE
SPI L H BT, —HHNGE.

7t Data packed mode, TXE F1 RXNE FA1 =2 ot L), &4M/5 FIFO B Y7 i+ 16bit % Cuntil the number
of data frames are even) . 1% TxFIFO #& 3/4 full, FTLVLIRZELE FIFO full level. X2 N4 s —
ANFFEL frame ARETE TXFIFO K 1/2 full Z Ri47it. ZEHE frame LA 8-bit 15 7 CBRpFak#H Y
LDMA_TX ¥4 B A7 1 DMA H3IVi A f##7E TXFIFO .

N T #:UR packed mode )5 — /N7 data frame, 4iE— N frame BEACEERS, Rx BRE 4 197 028
% 8-bit (EE A EAL FRXTH=1, #4 LDMA_RX # A7 DMA WHEME S ESIAL R

NSST

—
scx LR AN

2 2 2 2

T

BUSY ‘

< DO > < D1 > < D2 > < D3 > < D4 >

mosI /el s(4(312( 1lo[ 716154312 o7l slaf2)2 10} fefs a1 2{1iof7le s 4(3 12l o)
| I

| Enable Tx/Rx DMA or interrupts ‘

SPE

\4

de

DMA or software(polling orinterrupt routine) control at Tx event ‘
10 Juf

10 o1 ) 00

FTLVL o0 J 10 | 11 )

Thandling
TXE Note 1

| ; E

<« Dn pq Dy D2y Dwi o Dma
MISO
RXNE [ | -
DMA or software(polling or nterrupt routine) control at Tx event }—»

FRLVL 00 >< o0 [ 10 | oo | o1 J 10 Yoof o1 [ oo

K 27-10 F 41 full-duplex communication diagram(bit frame=8, FRXTH=0)
Note1: Thanding R cpu 5 %4k 21| Tx fifo it FH (1)1 [a]

27.3.10. Status flags
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SRR IR 3 MIRA IR E T LS4 i SP1 B L IIRE
27.3.10.1. Tx buffer empty flag(TXE)
2 TXFIFO A &% 125 A7 BCE A Ik R i, TXE b bk A, TXE brEAL 5 TXFIFO level 5. %
PR EALAE m IR R R S, BB TXFIFO level /145 T 1/2 FIFO MR EA S HE S . Wik TXEIE
(SPI_CR2) #BELr, M2 rilkiigk. 24 TXFIFO level KT 1/2, ZAi#i BEEE.
27.3.10.2. Bl ndEs (Rx buffer not empty) #7:&(RXNE)
kT FRXTH {2 (SPI_CR2) [, RXNE brEM A SHE N
W FRXTH N 1, RXNE B &R s HF, B2 RXFIFO level K TEE % T 1/4(8-bit).
WIR FRXTH 4 0, RXNE 28 & : R 7, EE| RXFIFO level KT 804 % T 1/2(16-bit).
I RXNEIE f7 (SPI_CR2) #& 7, WAl
2 ERFAAT AL, W RXNE B4 E 3% .
27.3.10.3. = (Busy) ##E(BSY)
BSY & A% B S5iE R (B AL RIR), thbn ER I SPLBAEZ MRS .
MEBBERN VR, R SPIIETEE, HA— M (£ F BB N (MSTR=1. BDM=1
Jf H BDOE=0), fe#iiia] BSY A5 & RFFEAK.
TEBAFELIRIA SPI A H I HE AR S (BC P 1 B Bl 2 8T, Al DAMEF BSY b AR ML fr e 5 45 30, iX
RERT DL G BRI B35 — IR A, TRIBL RR B ™ AR d R R Rl R AT .
BSY &0 A T1E L FHLR Gk G5 ok
T AR A O (MSTR=1. BDM=1 j{ H. BDOE=0), 4{&HiJT4h0F, BSY brEikE 1.
DA B0 1Zhn SR B A0
e 4 SPI # IEFi1 disable i
o LHUERX, 2474 MODF=1
o BHUBEIA, MfEHTER, A R ERI%
o WAL, (ERHIREH I, BSY brEEAN 0, FEORFFE/D—A> SPI & 1
Note: NEA{f | BSY by db BRAEAN 38 AOR AR, 8 TXE FI RXNE A1

27.3.11. bR bR S
27.3.11.1. FEHK KR (MODF)

TR KR (MODF) fURAELE: 24 NSSTENMIAGS (SSOE=0) , NSS 5| HVER T, T8t
(1) NSS JIgEFifK; BE7E NSS 5| A EH R, SSIHE N O K. ki, MODF iy HshEAr. F4
KRBT SPI % LU T 52 :
e MODF f7# & 1", WIRE | ERRIE {7, ™4 SPI 1
o SPE i #fiiE 'O iX¥f b — Ui, JF B35 SPI#211;
o MSTR 1ii& 4’0", Ak amie s 43k A AR

T P R T BR MODF {7
1. % MODF Az B VI, 44T — K% SPI_SR 7517 s 3 Bl S #4F
2. X5 5 SPI_CR1 #1743,

EAZ MCU MRS, KT BRI IR, DA sz %4 NSS |, FiXf MODF
REBHTEE . ERRIEEZ G, SPE Ml MSTR ALA] UK E BI'E A1 R R A

BT 2 AR%EE, 4 MODF A 1R, BEAEA R VF ik B SPE fl MSTR 47,
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HHEACE T, M&K MODF EAGERE V1. JRIMT, EZERER, MR &TU/EBE 7 MODF fL[)
BT, T A i, MODF RLRRTTREHIL T 2 F R, T Wide 5 o] ARAAT — AN S A7 iR 1] 3 2R
IR R MRS IR E

27.3.11.2.

UL

MM B ERLEE APLERI, IFH RXFIFO BA7 R 05 1 28 B A7 B2 I B B i, 724 over IEH BT L.
WA ECE DMA A R 88 I ) 132E DLRTHI B 28 (RXFIFO HAE0 , Il 2 KA.

Y over IER BT MUK A, HIEIHIEHE A2 overwrite LARTEE RXFIFO FIBE . 205030 18 Kot 4
g, IFH AR R R EE E k.

KL 1 SPI_DR #7431 SPI_SR 2 {7431 # OVR &K% .

27.3.12. SPI 1l
% 27-1 SPI H1 i sk

W BT Hitad i REFaE AL

TXFIFO ZE Rl B4, TXE TXEIE

BiE I E RXFIFO H RXNE RXNEIE

F R R MODF ERRIE

Vi AR R OVR ERRIE

27.4. SP| &8

SPI X N 27 A7 5 7] LLEAT 16-bit F1 32-bit U7 i1, DR & {75 32 £F 32-bit. 16-bit 1 8-bit 5 ]

SPI ¥l & 7%% 1 (SPI_CR1)

Address offset:0x00
Reset value:0x0000

27.4.1.

15 14 13]12] 11 10 9 8 7 6 | 5 | | 3 2 1 0
BI- BIDIO | Re | Re | Re | RXONL | SS | SS | LSBFIR | SP BR[2:0] MST | CPO | CPH
DIMOD E s s s Y M I ST E R L A
E
RW RW RW RW | R RW RW| R|R|R/|RW | RW | RW
W YARYERY
Bit Name R/W Reset Value Function
R B A A R
15 BIDIMODE RW 0 0: “WULEHL )" =
1: “BAER XA P
R e A iy A e
5 BIDIMODE fi.—ftEl & “HeXUm” #0T4L
5 3 5 1]
14 BIDIOE RW 0 0: #yiZE Il )
1: HrH R UREEZD
“BALLRVIE T W AL MOSI B, 7E N 4% i
MISO 5| il
13 Reserved 0
12 Reserved 0
11 Reserved RES - Reserved
Bz
1% F BIDIMODE i — 2 ¥ B 7E “ XLk FLfa)” 5
K TER . E2NNREIERES, R
10 RXONLY RW 0 WU N BE & LA E 1, (518 KA B
MBEEA G, BRmA s R R 2 - F 5
Mo,
0: &L CRIEMEZERD
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Bit

Name

RIW

Reset Value

Function

1: ik CRERD

SSM

RW

A MBS

2 SSM E i, NSS 5| H_E - SSI A IE
0: LN EAE

1: (FREMAE L&

SSI

RW

BRI SN
ZAEE R 2 SSM=1 I A B 3. %A F8k
E T NSS ERHSE, 78 NSS 51 /) 110 #:1F

LSBFIRST

RW

A X

0: %&ki% MSB

1: Jeki%x LSB

JERGIEAT AN BB U 2% A A A B

SPE

RW

SPI fifE.
0: %%k SPI
1: ffifg SPI

5:3

BR[2:0]

RW

PR

000: fpcLk/2

001: fecLk/4

010: fpcLk/8

011: fpcLk/16

100: fpcLk/32

101: fpcLk/64

110: fpcLk/128

111: fpcLk/256

TE AT B AN R U3 1% B A7 A T AE
W AU, SRR AR frek/ds

MSTR

RW

F Bk,

0: MCE M

1: MENERS

IR AT I A RE AR 12 AR A7 A (KO E

CPOL

RW

B B bR 1

0: ZEWIRZSHS, SCK{RFFKHE T
1: FHRPIRAR, SCK = s
T AT I A e U A A A A

CPHA

RW

I Bh AR AL o

0: Kl KA ANER — I BRI a6
1: B RAFE NER AN BiL IR T 46
I HEAT I AN RE AR 1% 25 77 4% L

27.4.2.

SPI #5738 2 (SPI_CR2)

Address offset:0x04
Reset value:0x0000

15 14 13 12 11 | 10 9 8 7 6 5 4 3 2 1 0
SVL LADM LADM FRX D Re | Re | Re | TXElI | RXNE | ERRI | Re | Re | SSO | TXDMA | RXDMA
M T RX TH S S S S E IE E S S E EN EN
R RW RW RW R R R R RW RW RW RW RW RW
W W W W W
Bit Name R/W Reset Value Function
31:16 Reserved - Reserved
MAHL fast mode enable
0: MWL normal mode, MM T itk SPI
15 SLVFM RW 0 clock (I B /NT pelk/4

1: MWL fast mode, TJ3ZFEMAMLEET SPI clock
] 2 pelk/4
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Bit Name R/W Reset Value Function

#: 4 SPI clock I E/NT pelk/4 B, —ER
REBEE AT AL .

G —> DMA f£%1 (Ri%)

AL R E L DMA BIE S B 2 2 M E &
. ZINALIUAE data length=8, TXDMAEN 74
14 LDMA_TX RW 0 B, H 16 M55 ARk, %007 EE
SPE=0 I A RE# 5 .

0: ZERIEMHIE o2 MHE

1. BREIEIR SR A

5 —4 DMA &8 (300

ZALF R E L DMA BRIl B i 2 R ek & 7
. ZIALNAE data length=8, RXDMAEN £/ #f
13 LDMA_RX RW 0 BAL, H 16 A i A G Rk, %0
SPE=0 i A REH 5 -

0: ZEHRC R S 5 R A

1. EEWEIR S 2R

FIFO £ B {H

%A FH SRV E fi &% RXNE FE44: 19 RXFIFO H1E
0: iR FIFO level KT E#HZT 1/2 (16-

12 FRXTH RW 0 bit) , 7= RXNE
1: W FIFO level K T8(# 5T 1/4 (8-bit) ,
77 RXNE
SPI 4 BRI
11 DS RW 0 0: 8-bit H¥E Witk
1: 16-bit ZE wifL i
10:8 Reserved

RILGEIX 2= T R

7 TXEIE RW 0 0: &1 TXE thiky

1: {fifE TXE i, TXE=1 i A4 dhirigsk .
PR g X s A e

0: %% RXNE I

1: {fifE RXNE Hif. RXNE=1 i =4 dh i
FriR TR s e

0: ZEILHHREPIT

1. fiRestRti. 24 CRCERR. OVR B MODF
LR, FPEAETTE R

4:3 Reserved RES - Reserved

SS At fE

0: ZEILfEEMAN SSHH, Z &l UL L/EAE
2 SSOE RW 0 Z F W&

1. FREFHEKXT SS ik, /AR LIFEES
TR

KIEZ X DMA fF5E.

0: 2L RIXZEMHIX DMA

1. fHRERIESEMIX DMA. 24 TXE=1, Mi%kH
DMA 153K

BRI ZE R X DMA {F 8.

0: 2 EHEA M X DMA

1. fffeizEZmX DMA. 24 TXE=1, MIkH
DMA 3K,

6 RXNEIE RW 0

5 ERRIE RW 0

1 TXDMAEN RW 0

0 RXDMAEN RW 0

Note:

FRXTH 5 DS #4RCILitA 4 MeH-& 7720, ERR A R H R
1. WREE | DS=F (&M 16), WZAL N A 0

2. WIRECHE T DS=7 (RMEHBIEK N 8), TG X 7 i R b i«
L i SUE R EEE Wy 1 iR, N B ZALE D 1

2) W AUE R EEEWIECY KT 1 iR, MK ZALE N 0
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27.4.3.

Address offset:0x08
Reset value:0x0002

SPI RZE#F 728 (SPI_SR)

15

14

13 [12]11

10 [ 9

Res

Res

FTLVL

Res [1:0]

FRLVL
[1:0]

Res

BSY | OVR

MODF

Res Res Res | TXE | RXNE

R IR

Bit

Name

RIW

Reset Value

Function

31:13

Reserved

RES

Reserved

12:11

FTLVL

FIFO &i% level. @& A, HESE
00:
01:
10:
11:

FIFO =
1/4 FIFO
1/2 FIFO
FIFO full(*% FIFO BE{E KT 1/2, Bl A=

)

10:9

FRLVL

FIFO #2U% level. fifif:E 7, MEFFHEZE
00: FIFO %
01: 1/4 FIFO
10: 1/2 FIFO
11: FIFO j#

BSY

bR
0: SPI AT,
1. SPIATiN, s RiEZmAES.

OVR

P
0: ik th it
1 PR
17 28 RO
FIF B FIATRD)

HE R IIR AL (Rl

MODF

P iR .
0: JofialeiiR
1. PR

A A B AL, S B AE E A

4:2

Reserved

TXE

RIEGEM
0: KikZerhRas
1: RIEGMTNE

RXNE

Ve IR
1. bR
0: BN

27.4.4.

SPI Hi#E 775 (SPI_DR)

Address offset:0x0C
Reset value:0x0000

15 |14

[ 13

[12 11

10 [9

| 8

[ 7 | 6

5 4 J3 J2 J1 Jo

DR[15:0]

RW

| RW | RW

|RW [RW | RW | RW [ RW

| RW

[ RW

[RW [RW [RW [RW |[RW [RW

Bit

Name

RW

Reset Value

Function

15:0

DR[15:0]

RW

s A74s

R IR B BB B

R Z231E N RXFIFO #l TXFIFO fI£ 0. 34
B, SEhRVTIA RXFIFO, TESHWE, 2
BRI TXFIFO.

Note: HkF DS fi7 (HdEmise B ks , HdE
RIEBEPNGE 8-bit B 16-bit.
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Bit Name R/W Reset Value Function
X 8-bit i, HdE A A7 A2 T right-
aligned [ 8-bit ZHE AT RIEFFRIL . HEE:
Wiz, DR[15:8]f{4E X 0.
X F 16-bit HdEmd, FHE A 7S4S 16-bit 1),
A~ DR[15:0)#8 F A & 28 A L
27.4.5. SPI FHFRHA
Offset Register = i 2 o ! S o ® ~ © 1o | < | ™ ~ - o
Al w Z o o 4 <
N 0] z = ) @ w ) [ ¢ T
ol = 0 o
o0 | SPI-CR1 =2 o 9 a 9 n & BR[2:0] 2 5 5
ol o [ 2]
Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0
> X
o8 E |, w || w ERE
SPI_CR2 S < < X Q Ty = o z z
0x04 - o s S 4 = Z o @ |8 a
0 e 9 [T ~ o Ll (7] ﬁ é
Reset value 0 0 0 0 0 0 0 0 0 0 0
5) "3“ N
= = > o L w 4
1 - n S e Z
e > 2 m | 0| O BlX
[ 4 =
LL LL
Reset value o] o] o] o oo o 1 [ o
ooc | SP-PR DR[15:0]
Resetvaue | 0] o] o] o] o] o] o] of of o] of o] o] o] of o
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28. WX ZH

28.1. KM

A5 Fr 3T Cortex-MO+ CPU, % CPU Core 14 4% debug fliEY FEThAE

B R IR R R VR A I AE B

it GRA WD sy 8ds BRI D ’HE k. WAZIEIERE, AR EIRES M R G RI MRS E v L
W TERERE, NZMIMEATURERE, PRk sEihgT .
PR Zh REAE B X EHUAEE LA 3 MCU I T, M4 1 2 serial wire. £ MO+ CPU Core {11/
Ihfit & —% ARM CoreSight Design kit.
MO+ At AR v ERASCHE, i BUR BB 20 4Lk
B SW-DP: serial wire

B BPU: Break point unit

B DWT: Data watchpoint trigger
VAR SR ALHE 7 AE i VR AR B D e«

B RIGHIEE R, SWIO@PAL3. SWCLK@PAL4
B MCU il CGCRHMRDIFER, 2] S B h 45

MCU

Cortex-MO+ debug support

Bus matrix
System =
interface -
Cortex-M0O+
Core
swm} Tswo [ » DBGMCU
SWCL@ ) Debug AP
28-1 DBG #E[H
28.2. 5| Jill 4 An A v O
28.2.1. SWD kg A
PRI REAN R AT u OB WA, TERTE H2E /8T .
% 28-1 DBG HE]
SW-DP SW iEiRED
94013 B 7 Fl A SRR
SWDIO B\ H AT B0 N S PA13
SWDCLK PN BB AT gk PAl4
28.2.2. RIER SW-DP 4 At
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SR EAE (RERMEE FBEEAD) , FHE SW-DP [ H 4 2 BoE 8 11 R 3 LS B (1)
pin.

SR, SRR 7 5G] SWD S I AT REME,  FFREIIZ R 1y GPIO H .
28.2.3. SWD JiI_E# I8 _E AT e

— H SWD i BRI, ) GPIO Ftfil a2 ] 173X 91N o GPIO i1 27 A7 % I AR 10 B ol
) SRR -

®  SWDIO: input pull-up

B SWCLK: input pull-down

A BB R FLRE Y A A T8 F PR 7 K

28.3. |D A% F0 4 &l #

O WA ID code. #E4E Keil. 1AR %5 T H{#H 1% ID Code (fii-F 0x4001 5800 Hihk) HifEiHi.
R LHJE, ffEEE flash f factory config. byte () Ox1FFF OFF8 Hihi:, ##;%| DBG_IDCODE %517 %%
H

28.4. SWD E&¥s O

28.4.1. SWD A+
KA FE B R AT BRI, 3 DA P AN
B SWCLK: KHENEL 1 clock 55
B SWDIO: M AHEfES
AP bank (77772 (DPACC %17 #:fl APACC #517as) WIS N, S ir 18 re Lk g
LSB-first f&4ii. Xf+ SWDIO XA EH, 2 R BERR S 4 (HEAE 100k BRI HIED
FEUMX A SWDIO J7 1] (F 508, 1) A1 4 N TE 28 LR EA B 0L, Ve #ls IR sl it . ok
BIRET, ZAFEI (A2 LAMCLRI A, SR 84N T LUl E B SWCLK Ak i .

28.4.2. SWD 751

BN B CL R B Bk

B EHUREREEE R (8bits)

BT RIE N R (3bits)

B EALECE S B OR B B (33bits)

# 28-2 iE K £U(8-bits)

FLARFAL E4 Eiia
0 Start WA “1”
0: DP il
! ApnDP 1: AP i
0: HiEK
2 RnW 1 ik
4:3 A[3:2] DP B(# AP #4735 H bk X 45k
5 Parity AR AL A 38 A
6 Stop 0
7 Park WA ENLIREN . BT R R, SRS 1.
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M H AN R (B Dy 1bit) BREEE RIEK, LR EHUNLE AR R sh {5 5 2.

7 28-3 ACK i) (3bits)

ELARF R fiid
001: FAULT

[2:0] ACK 010: WAIT
100: OK

WER — LR B a0 R 1A wait 508 FAULT RLZ R RUCE], 0 ] Inf a] 20 Z5ERBE ACK Fli K
%< 28-4 DATA &% (33bits)

B LR ik
[31:0] WDATA 5 # RDATA B EE SR
32 K pir X [31:0] A A B A

W E AN SRR, % ) IS 1) 00 20 R i 25 BH A %
28.4.3. SW-DP RZ&HL(reset, idle states, ID code)

SW-DP FPIRENA A E X T SW-DP BN E ID A0S, "BiE JEP-106 fnifE. X4 ID AL 254 i) ARM
R, 4B A7 0x0BB11477 (Xt Cortex-M0) .

28.4.4. DP and AP /514

B L DP HJ#AE A2k posted: (O i AT AL RL (ACK=0K) , B T LAIEE (ACK=WAIT)
B2 AP HIHEAERE posted: X =AU ) 45 SR [R5 T — A%, SR T — BTV 0 A2 AP
Pila, JU DP-RDBUFF 75 {7 #% 46 AU W H SR 1245 2R
DP-CTRL/STAT 747 #31) READOK f3 &R AP 5217 W] 53 RDBUFF 215k (MBS AP 215
) 2 ST B A BT

W SW-DP SZHl 15 buffer (3 DP Al AP 5) , XEZEMHABREM LR, Hl—AN5EE. W
F5 buffer Jii5 1, O NAMRE “WAIT” . IDCODE #. CTRL/STAT k¥ ABORT 5, £Z#4+
(FZ2 KRS buffer 2 M)

B 1T SWCLK Al HCLK 2 3B sh, HESHERE (RWBALZJG) FTFEHAFIMG SWCLK F#, Xk
BRAR S (K 30 2t . 4 IRBh S 528 VAR, X UANE BB Z A N

M4 EHIERE CTRLUSTAT B, DA EJCHEE, f FAEE (FZE L&) SR, 4 fail.

28.4.5. SW-DP %775

2 ApnDP=0 i, ] LA )X e 25 A7 4%

) CTRLSEL figi# ;

A[3:2] R/W SELECT % /75 Register Notes

00 Read IDCODE

00 Write ABORT

01 Read/Write 0 DP-CTRL/STAT

01 Read/Write 1 WIRE CONTROL

10 Read READ RESEND

10 Write SELECT

11 Read/Write READ BUFFER
28.4.6. SW-AP #F 17 %%

Address A[3:2] value Description

0x0 00 Reserved
oxd o1 DP CTRL/STAT %1£8%, F{E
B iR ARG WK power-up
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Address A[3:2] value Description

B Oy AP Uil B AL R AR

W P pushed LA RIE; pushed BF 2 1F
B REShEE Gl power-up Ri%)

DP SELECTRION % f7#%: FHEE S 4115 i3 F A1 active 4 4> word 1% 77
WEE M,
B Bit31:24: APSEL: #2487 AP

0x8 10 W Bit 23:8: reserved
B Bit 7:4: APBANKSEL: 7E45] AP,i%#% active 4 /> word 7 7745 &
m  Bit 3:0: reserved

kG 1 DP RDBUFF % /7 8%: TR A RIEF I G, AR s R

(AHERH I ITAG-DP #:15)

28.5. WA
3T core debug F 17 4%, T LAV Core debug. Debug i) iX $e37 17 28 /&l 1T debug V5w M. il ~
T YA 25 A7 A5 2H
& 28-5 WIZ AR A A7 4%

A Hiik

DHCSR 32bit Debug halting control and status register
DCRSR 17bit Debug Core register selector register
DHCDR 32bit debug Core register Data register

DEMCR 32bit debug exception and monitor control register

XICTF /AW ARG ENL, Bk, A1y A, Eif. A THEENK Hart, 5%
BRI A AR ] B AE 25 1 bit0 (VC_CORRESET) , #if#ifig
B E R RUR S AR, Wilife

28.6. BPU Wi s #.jG(Break Point Unit)

Cortex-MO+ BPU SZHU AL T 4 M s & 77 7%. BPU &2 —%& ARMV7-M [ flash M T A1l 25 (FPB) Block
(Cortex-M3 & Cortex-M4)

28.6.1. BPU Ih&k
AbFE AW AT ST PC T SThEE
%3 ARMv6-M ARM Al ARM Coresight Components Technical Reference Manual, L3155 £ 5T BPU
Coresight [ 5 {73 25 47 ds FARAT T H b1k A7 o) Pk
28.7. ¥ IEWE A DWT (Data Watchpoint)
Cortex-M0 DWT S22t T 2 4> watchpoint 2717 25 -
28.7.1. DWT Th&e
AbFRAE W T SEILEE T PC I AT T BE

28.7.2. DWT BF ISR ARF A

IR watchpoint o AFE S, HE2Hl 7 ARMV6-M A% f¥) DWT Program Counter Sample regis-
ter(DWT_PCSR). % & {7 a5 R VF AR E B AL RAE PC, WA IE AR B AR . XAMHLHI B AL T AR BE 20 #7
CORTEX-MO+ DWT_PCSR ic3% T it 7 2R 38 S F AR B 18 4 -

28.8. MCU HAB I (DBGMCU)
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MCU debug component 5 Bk # $#24t LL T 52 #:
B RIFEAK
B X} timer. watchdog 7 breakpoint 3 I&] ) i 42

28.8.1. RDIFEE R AR

NEEMETHAERE R, EHAT WFI 8i#% WFE 84 . MCU #E NRIIFERIER, 503 /&K CPU Clock {2 1144,
B> CPU [ IhFE.

CPU AN AU ¥RAE debug #AlA], {588 FCLK (¥ HCLK. T XUl ESmm T, £ — NN, i
TILFRFFIF G« MCU 81 T HRFIR I 75, Fair A P AEAR I AE B 20N IR A

Rk, AR L 0 B S B AP 2R I 2, DA R I AR AT

B 7 sleep f5i:: FCLK Fl HCLK 38R FH %k MR, ZAERCANRE 51 RCAT 5t T Fn vt i RE 1 R A«

B 7F stop #5: DBG_STOP {052l iR $2 i B A

28.8.2. THRENE. BT, bxCAN f 12C FiER

7E— breakpoint &, &% EEFE timer (1T E#E M watchdog B /ERE AT A
B fATTRT DAGRSETE breakpoint BLITE. B0, 3XS& A PWM IEAE S il LA 38 3 4% 75 2 .
B fif]TA] DA R ORAE breakpoint N ER 4. X2 watchdog HI4RF P TR E Y o

28.9. DBG &%

28.9.1. DBG # 4 ID {5 %% 52(DBG_IDCODE)

Address offset: 0x00

IXEZHF 32-bit Huhik D], Ak,

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

Bit Name R/W Reset Value Function
31: 0 FErE X R

28.9.2. Wik MCU Ec B & 1725 (DBGMCU_CR)

A AT A L BLAE debug IRAS T MCU (RDIAERI
BZH R LB T RPEM (RRRGEEAD « B LERG RN TR 21T 5 #1E.
ISR A EHA SR IZ TN, W TR R, XAV R T RER .

Address offset: 0x04

Reset value: 0x0000 0000 (A< RSB AT EA)

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res g—?gﬁ Res
RW
[ Bit | Name | RIW | Reset Value | Function |
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31: 2 Reserved

1 DBG_STOP RW 0

Debug stop # .

0: (FCLK=off, HCLK=off) . 7E STOP #=, HCLK

FCLK #i£&55M. Z{M STOP #ixGR IR, MeRE S -

BENEHIFE (RGN HSD . W5, SEFEERR
=G

1: (FCLK=on, HCLK=on) . *4#t A\ STOP iz, HSI

AN H], FCLK A HCLK H 1754, B H STOP #xk,

W T B s, WS R E A .

0 Reserved

28.9.3.

DBG APB freeze register 1 (DBG_APB_FZ1)

ZA 7R KL E timer. RTC. IWDG. WWDG 7f debug NI 8h. 27 asl LG TR LS
(RRRGEAD . Bl EERGEEN TS,

Address offset: 0x08
Power on Reset value: 0x0000 0000

31 30 | 29 28 27 26 25 [ 242322212019 ] 18 17 16
DBG
tprivs | R | R Res Res Res RIRPRIRIRYPRR R Res R
TOP_ es es es es es es es es es es es
RW
15 14 | 13 12 11 10 9 | 8|7 []e6]|]5]4]3]2] 1 Jo
DBG DBG DBG DBG
Res eRs ;RS IWDG_S | WWDG_S | RTC_S eRs 55 eRs e'i_ fs X (';s e'fi_ TIM3_S eRS
TOP TOP TOP TOP
RW RW RW RW
Bit Name R/W Reset Value Function
X CPU 5 1EE, LPTIM 55 2 i e 42 i) for
31 DBG_LPTIM_STOP | RW 0 0: ffifE
1: AfHERE
30: 13 Reserved
X CPU fZ1EIN, IWDG 588 it g2 s iz
12 DBG_IWDG_STOP | RW 0 0: ffige
1: AffERE
X CPU fZ1EIN, WWDG 38 it i g 2 sl iz
11 DBG_WWDG_STOP | RW 0 0: ffige
1: AffERE
X CPU fZ1EIF, RTC %8s 1k 2 i iz
10 DBG_RTC_STOP | RW 0 0: ffige
1: AffERE
9: 2 Reserved
X CPU {Z1LE, TIM3 558 i A e 25 1) 7
1 DBG_TIM3_STOP | RW 0 0: ffigk
1: Affife
0 reserved
28.9.4. DBG APB freeze register 2(DBG_APB_FZ2)

A A7 o HIORBCE timer 7£ debug T Bifzfi] . A a8l L BT P R (AR ARZEAD -

R DRI EERGEA TS
Address offset: 0x0C

Power on Reset value: 0x0000 0000
S FF 32-bit bk s i), H iz,

31 30 | 29 | 28 27 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 18 17 16
DBG_ DBG_
Res Re | Re | Re Res Re | Re | Re | Re | Re | Re | Re | Re TIML7 ST | TIM16 ST Re
S S S S S S S S s S S op op S
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RW RW
15 14 | 13 | 12 11 10| 9|8 |7 |6 |5 ]| 4] 3 2 1 0
DBG_ DBG_
TIM14_ST Rse Rse Rse TIM1_ST F;e Rse F;e Rse Rse F;e Rse Rse Res Res R’se
OoP OoP
RW RW
Bit Name R/W Reset Value Function
31: 19 Reserved
2 CPU 1% 1L, TIML7 H58s (1 i sz il fr
18 DBG_TIM17_STOP 0: ffife
1: AMfiRE
2 CPU 1% 1, TIM16 i15as (1) i sz il fr
17 DBG_TIM16_STOP 0: ffife
1: AMfiRE
16 Reserved
2 CPU 1% 1L, TIM14 158s (1) i s il fr
15 DBG_TIM14_STOP 0: ffife
1: AMifige
14. 12 Reserved
24 CPU IR, TIML TF3Es (i ehiss i 7
11 DBG_TIM1_STOP 0: f¥iae
1: AfifE
10: O Reserved
28.9.5. DBG & 72 mig
O .
A IS T - - B S S T T T T T T I IR O (R O
et
DBG
ID- | O O] O O] O O] O O] Ol O] O Ol Ol Ol O Ol QO Ol QO O O]l O] Ol Ol Ol Ol O O Q8 Q Q A
- M 0O O MO MO MO MO MOf O MO MO MO MO MO MO MO MO MO MO MO MO MO MO MO MO M MO MO MO MO M M
0| CO | H H H H H H H H H H H H H H = H H H H H H H H o H O HHEH
X DE
0 Re-
0f;Loooooooooooooooooooooooooooooooo
e
O
-
DBG 2
0| _CR o)
X a)
2 Re-
set
valu 0
e
2 o o & 9]
%] ()] = =
DBG Ql 0 2]
AP | 2 8 < Q
_ = [a) § |Q_) =
S Bz_lF 5 = " -
0 2 28 3 2
8 =) o O A [a)
Re-
set
valu | © o|lof|o 0
e
— = = O
0wl un 7] |
DBG ~ © < N
_AP S S ¢ = =
0| B_F Fl F (= =
X Z2 o O O] (O]
0 Qo A m m
c [a]pNa) o o
Re-
set ) 0 0
valu
e
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29. WA=

bR 2]:0 EFfcR
V1.0 2021.10.20 YRR
1. FR45, BEBH
V1.1 2022.04.13 2.  (BEURSZTFEE (USART_SR)HEIA
3. 15-1, {EMLUIRERERNINEE]
V1.2 2022.07.26 1. (eXuE=
V1.3 2022.11.26 1. EIhRGEA
V1.4 2025.03.14 1. EH3.6 BoottE( &1y
V1.5 2025.03.27 1. EHE 9-1 10ig AR AL
V1.6 2025.03.28 1. FHE -2, E9-3. Eo-4, EH9-5

PUY)

Puya Semiconductor Co., Ltd.

= B3

EEFSRERRMNERAT (LUTEMR: “Puya” ) REEK. HIE. &8, 88 Puya P mfl/S A3 REANF], BASTEN. BFRAE
TERER REVRFTEXER.
Puya 7= kiR T SRR SRS THER.
FBF33 Puya FmiSEFERFESLS, ARNEATREECEHEESE=/7"mLR, Puya MEHIRSSIFERMIMSS=mAEETIRE.
Puya TEILLAR FAHARMR AR E S /T2
Puya FmfYieEs, EEFHSHAMER—E, Puya WIS mAYHAHREFRETIL.
HI™E Puya 8 Puya tRREVE SR E BRI, AR mEiRS BRI NESBREENMT.
RIEPRYE BB BIRIERIMRATAIER.

ERFESK(EERNBIRAT - (REFTENF
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