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I380 BFTFRBEIIE coooeoeeeeeeeeeeeee ettt 357
13.4.2 FEHYGFAEHE 1 (TIMX_CTRLI) .o 358
13.4.3 FEHYGFAEHE 2 (TIMX_CTRL2) ..o 359
13.4.4 DMA/ FBTIERE FAFHAE (TIMX_DINTEN) ..o 360
13.4.5 JRBSFFIEHE (TIMX_STS) coooooeveeeeeeeeeeeveeeee e s et 360
13.4.6 FHLFAEFFIEHE (TIMX_EVIGEN) .o 360
[3.4.7 T FUAE (TIMX_CNT) oot 361
[3.4.8 THAPHTHE (TIMX_PSC) oottt 361
13.4.9 [ZJEREFGEATFHE (TIMX_AR) oo 361
14 SEFFIFAIRTC) oottt ettt ettt 363
TA T TRTAT oottt ettt ettt et n et At et e e et n et s et s et n et et s et en et s e 363
TA LT FEZEPFIE oottt 363
142 RTC THBEFEIER ..ottt ettt ettt nsaees 364
JA2 0 RTC .ottt n ettt 364
T4.2.2 RTC FBHHT GPIO ..ottt sttt sttt 365
T4.2.3 RTC GF TR G IR oottt ettt ettt ettt ettt 365
T4.2.4 RTC HJFFFUTT I oottt 365
JA2 5 RTC T 7 oottt ettt ettt ettt ettt e ettt ettt n e 365
T4.2.6 TS RIETE TIPS ...ttt 366
TA2.7 JTITEEEK oottt 366
TA.2.8 FEUENTEPIIH oottt sttt ettt ettt 367
L T 7 = PSPPI 367
T2 00 JHFPIIET oottt ettt ettt 367
TA2T JEEFFTH oottt 368
TA.2.12 JAHIPE BT ...ttt sttt ettt 368
[4.2.13 TEPETETTZILET oottt sttt n et 368
T4 214 FTEJEEITBE «.ooooeooeeeoeeeeeeeeeeeee ettt 369
T4.2.15 JFHTBIDFEBIET .ottt 369
[4.2.16 RTC TV FLGFTFARATTEBZSE oot 369
T4.2.07 RTC BT EIFTZETENE oot 369
T4. 218 RTC fEIHFEFETC oottt 371
L S O 2O 371
T4.3.0 RTC FFFFAEL I oottt n ettt 371
14.3.2 RTC HIHHHEFTEAE (RTC TSH ) oo 372
14.3.3 RTC H T HIGTFEAE (RTC DATE) oo esssese s sassssiss s ssensasn s 373
[4.3.4 RTC JZBYEFFFAHRTC _CTRL) oo ss s 373
14.3.5 RTC FJIGAIRZBSFFTEHE (RTC _INITSTS) oo 375
14.3.6 RTC FHIPIHAFAFAHRTC _PRE).....ooocoeeeeeeieeeeeieeeeves e s s 377
14.3.7 RTC Wl NT ZEZFTFAYRTC WKUPT) oo 377
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14.3.8 RTC JH#l A FFFFAHRTC ALARMA) ...ttt 378
14.3.9 RTC Jf]# B ZFFFAE (RTC _ALARMB) .......oooveeeeeveeevseevseees st 379
14.3.10 RTC GIRITZFTFAZRTC _WRP) ..o 380
14.3.11 RTC TVFLZFLFAHYRTC SUBS) oo 380
14.3.12 RTC “FREFEANFIFAHRTC SCTRL) ..o 381
14.3.13 RTC W7 JEJEERS TH EZFFFAE (RTC TST) oo 381
14.3.14 RTC W] /FJEE T EFTFAE (RTC _TSD) oo 382
14.3.15 RTC ] /FJEE T PP BFTFARHRTC _TSSS) eeveeeeooeeeeeeeeeeeeeveeiee e sessees e 383
14.3.16 RTC [CHEGFITAHRTC CALIB) ... 383
14.3.17 RTC /i #1 A WHFPZFIFAYRTC ALRMASS) ..o e 384
14.3.18 RTC J#]## B W ZFLFHE (RTC_ALRMBSS) .....ooooeveeeeeveeveesvevesvesvsse s 385
[4.3.19 RTC FEIFEFTFHE (RTC_OPT) oo ess s s s 385
15 CRO TFELBTT oot 387
5.1 THIT1 ottt bbbt bbbt 387
15,2 FEBEFVE oot 387
F5.2.1 CRO32 coooeooeeoeeeeeeeeee et 387
I5.2.2 CRCIG coooeooeeoeeeeeeeeeeeeeeeeee e en e 387
153 THAERIIR oottt 388
F5.3.1 CRO32 coooeooeeoeeeeeeeeeeeeee et 388
5.3 2 CRCIG oot 388
15,4 CRC BFAERE oottt ettt ettt 389
I5.4.1 CRC BFFFAEEIIE oottt 389
15.4.2 CRC32 HH#5 717 #% (CRC_CRC32DAT) oo 389
15.4.3 CRC32 Jh 7/ BHF G F7HE (CRC_CRC32IDAT) oo nnas s 389
15.4.4 CRC32 FEHIEFIF#E (CRC_CRC32CTRL) .o 390
15.4.5 CRC16 FZHIEFIF#E (CRC_CRCIBCTRL) .o 390
15.4.6 CRCI6 15T HHFFAEHE (CRC_CRCIODAT) oo 391
15.4.7 CRC 1B I A FEINGEZFIFAE (CRC_CRCIBD ) ..o 391
15.4.8 LRC FEIHEFFFAE (CRC_LRC ) oo 392
16 JHILFTTHD CIWDIG) oottt ee e 393
T 71 OO 393
16.2 TEERFAE oottt 393
16.3 THARERIIR oottt 394
[6.3.1 FFTERE T I IRT oot 394
F6.3.2 JHIHBETC oo e 394
16,4 FH T TETHD covoeveveeee ettt sttt 395
FO.A T R DRI oot 395
[6.4.2 IWDG L B I FZ oot 396
6.5 TWDG BFTF B oot ee e s ettt 396
[6.5.1 IWDG BFFF A ettt s b3 s b ss b s e bss e ss e ss 396
16.5.2 TWDG EHIFFIFAE (IWDG KEY ) oooeveieieeievesesssessse sttt 396
16.5.3 IWDG FiNIHAAEHE (IWDG PREDIV ) ..o 397
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16.5.4 IWDG HIEFGEFIFAE (IWDG RELV ) oo 397
[6.5.5 IWDG LB FTFAE (IWDG _STS) oo e 398
17 BB TTH CWWDG) oottt n e 399
17,1 BT oottt a ettt st ettt st et n et et s et n et st na et s e 399
17,2 FEEHFAE oottt 399
17.3 TIBEIIR oottt ettt 399
17.4 T T 0 R T BT 2 A RIS 3% oottt nen s 400
17.5 PHIRIELIR oottt ettt 401
17,6 FHTTFRTED oottt ettt ettt 401
1760 WWDG JE B TR oottt an st n st 401
177 WWDG ZETF B 1oevoeeeee e ee ettt ettt ettt s ettt s et sttt e st n et an st n et an s et s e s et ensenenenans 401
I7.70 WWDG FFFFREII I oottt sttt sttt ettt ettt ettt 401
17.7.2 WWDG FZH)ZFIFAE (WWDG _CTRL) ..o 402
17.7.3 WWDG FEEFFAFHY (WWDG _CFEG) oo s 402
17.7.4 WWDG KBS FFIFAE (WIWDG _STS) oo 403
LRSS 0] (O3 I G 1) (OO 404
LR TR I) 0) (O T 3 1 = OO 404
18,2 SDIO FLZEFFFI oottt ettt 404
LR TR I) 0) (O T 51T = 115 OO 406
[8.3.1 SDIO JZ T ZF oot ettt ettt ettt a ettt et ettt e e ettt n s 407
18.3.2 SDI0 AHB /T ..ottt 415
L S T 15 TSRO 416
18,40 TAFHLSETEIEITLA oottt n st 416
FE A o = 17O TR 417
I8.4.3 ETHIUPETC oottt 417
I8, 4.4 ETH I T TR oot 417
IB.4.5 TGBUIFI oottt 418
[B.4.6 TLBUIFI oottt 419
18.4.7 FHIRIRIE (NIESH T ZZIEIETDD oot 419
IS8 TR oo oottt ettt ettt 420
18.4.9 FERILEIEFEFIMEBRIETE <ot en e ee e 421
I.4. 10 LRFFTE T ..ottt ettt 421
T I S 22T 424
L B DN s O <5 TR 430
18.5 A EGMEIIRL ...ttt ettt ettt 431
I8.5.1 I RTFETT ST TS oot 431
[8.5.2 FZIRIEAISD FFBEIHTTTS oot 432
I8.5.3 R ZEI oot 434
I8.5.:4 T B TEIC oottt 434
IB.5.5 MIPTFEIC oot 435
18,6 I AETIE T .. cveeeeeee ettt ettt 438
18.7 SDIO ZFATR vttt ettt sttt s ettt sttt 438
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[8.7.1 SDIO FFFFAEIL I oo eeeee et 438
18.7.2 SDIO HIJFFHIGIFAE (SDIO PWRCTRL ) oo sssis s 439
18.7.3 SDIO W 4 FE G T74E (SDIO_CLKCTRL) ..o sesis s 440
18.7.4 SDIO Z 571748 (SDIO_CMDARG ) ... 441
18.7.5 SDIO 77 S 2717 #% (SDIO_CMDCTRL ) ..o 441
18.7.6 SDIO 7 S/ 271778 (SDIO_CMDRESP ) ... 442
18.7.7 SDIO WP 1.4 ZF1F7% (SDIO _RESPONSEX ) ..oooovvoivoeveeeesesvsvsvsvissssessss s 443
18.7.8 SDIO H(#F NS ZEFTFHE (SDIO _DTIMER ) ..o sesies v 443
18.7.9 SDIO HHi K SZEZF17AE (SDIO _DATLEN) ... 444
18.7.10 SDIO $¢#515 #1775 (SDIO _DATCTRL) ..o sesies e 444
18.7.11 SDIO H i1 H 7817 7#% (SDIO_DATCOUNT ). ....oovoveevesvevsesvsveresveses e 446
18.7.12 SDIO JRZSZFFFAE (SDIO _STS) oo 446
18.7.13 SDIO JEBF B ZFF7#S (SDIO INTCLR ) ..o 447
18.7.14 SDIO F1BfEFEGFIFAS (SDIO INTEN ) ..o s ss s 448
18.7.15 SDIO FIFO 11-$ #5717 #% (SDIO_FIFOCOUNT) .....coevoeeeerseeeeieerseieseeeiessssiss s ssssssssiss s 451
18.7.16 SDIO #(#7 FIFO #17#% (SDIO _DATFIFQ) .......cocoovoveeiveisvsieeisisiessisesie s 451

LT et = (N ) YOO 453

1. T CAN THIST coeeeeteeete ettt ettt et as et et n st s et et n e et e st et s et et en s et s s an s e s et s e e et enentas e 453
19,2 CAN FITETRFTE oot 453
19.3 CAN BEFE N oottt 453
FD.30 CAN FELTE oottt 454
19.3.2 CAN TAEFETC coooooeeoeeeeeeeeeeeeee et 454
F9.3.3 JRIBMF coeoeoeeeeeeeeeee e 456
19.3.4 BZUGITTERE cooooeoeoeeeeeeeeeeeeeee et 456
F9.3.5 JZUTFIFO ..ot 456
19.3.6 CAN JEHLTETC covoooeeeeeeeeeeeeeeeee et 458
19.3.7 CAN THEHLFETC covooeoeeeeeeeeeeeeeeee ettt 460
19.4 CAN ZHFEIHIR 1.oooeoeeeee et ettt 460
F9. 40 JGTEMETE ...t et ettt 460
[9.4.2 I AIMERITIGIETC oottt 461
19.4.3 FEEIZHTELEFEIC oottt 461
TOAA FEEUTETT oottt ettt ettt 461
F9.4.5 BETHTFILTE oot ee ettt ettt ettt ettt s et n e an et anen e 463
FOA6 T TEN oottt 466
O 74 OO 467
19,5 CAN HI T oottt ettt a et n st s st e e s et en et e s et asnan s e et en et en s e 470
FO5 0 FHERETE oot e 471
F9.5.2 JAZETETIIIZ oot 471
LT O N L U= PPN 471
19,7 CAN ZFTERE <oeooeeteeee ettt ettt s ettt s e et e et a s e et et s et et et et en et neen s et s s et n s et s e s e n s s enees 472
F9.7. 1 FFTFATHIE oottt 473
19.7.2 CAN FFFFAHELI ovoevoeee ettt 473
19.7.3 CAN JB T FIIRES BT TF A crvevreriessesiessessessessessessssse s ss et s st s s s s a8 476
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19.7.4 CAN R ZFTFAE oottt en e n s en s 486
19.7.5 CAN T TEFETTTFAR oo ettt ettt sttt ettt 491
20 BATAMREE D/ BE B IR (SPII2S) oottt 495
2001 SPI/IZS TATAT covreeeteeete ettt ettt ettt a e e s ettt se et e et et a et s e et st n st et na et en et n et en et 495
20.2 SPT T I2S T T oottt sttt 495
2021 SPI FZEFFE oottt 495
20.2.2 PS FEPFHE oottt 495
20.3 SPTIIBETHIR ..ottt ettt 496
2031 JBSTTHIE oottt 496
20.3.2 SPI “LTEFETC oottt 499
20.3.3 B I oo 505
20.3.4 FEHTSP ..ottt ettt ettt n e 506
20.3.5 [/ DMA FEFT SPI B oottt sttt 506
20.3.6 CRC T1 B oottt ettt ettt 507
20.3.7 BEEREFZ T cooeooeoeeeeeeeee ettt 508
20.3.8 SPI HB ..ottt ettt 509
L T T TSP 510
2041 SEFFHTEATEIEL oottt ettt 511
20.4.2 T FIIGEZE oottt 517
20.4.3 PS IIEFIIENTIETE oottt ettt ettt sttt ettt 518
2044 TRBSERTH oottt 520
20.4.5 FEERBE IV oottt 521
20.4.6 S HIIB oottt 521
2004.7 DMA ZYGE oottt ettt ettt 521
205 SPT T IS B A ettt ettt e et ettt s et e et et e s et a et s et n et en et n et n et n et ennentans 522
20.5.1 SPI ZFTFHEBII <ottt ettt ettt 522
20.5.2 SPI #5#)87 7748 1 (SPI_CTRLI D (AFEHTTI2S FEZC) oo, 522
20.5.3 SPI FEHIFFAFHF 2 (SPI_CTRL2)D oot 524
20.5.4 SPL ARG FFLERE (SPL STS) oottt en e 525
20.5.5 SPI FUHEFFTFEHE (SPI DAT) oottt 526
20.5.6 SPI CRC Z (717 #% (SPI_CRCPOLY ) (A FEMH T 128 FEZL) oo 527
20.5.7 SPI #Z4¢ CRC 717 #% (SPI_CRCRDAT) (A FEMH T PS FEIC) oo, 527
20.5.8 SPI X% CRC FAF#E (SPI_CRCTDAT ) ..o 527
20.5.9 SPI PS FE B FAFHE (SPI I2SCFG ) oottt 528
20.5.10 SPI_IPS TG FERE (SPI_I2SPREDIV ) ..o ssssass s 529

P 1B O3 i OO 531
8 0 O 1 OO 531
B B OO 531
213 THBEFEIR oottt 531
201,30 SDA/SCL FZ 7] coeoeeeeieeeeeeeeee ettt sttt 531
2132 BTGB UHIETE «ooeooeoeeeeeee ettt 532
2133 BHIRG oo 541
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2134 DMA FUHH oot ettt ettt 542
21.3.5 FUFFIRICIL (PEC) cooooioeoeoeeceeeeeeeee ettt 543
2H. 30 SMBUS.......ccooooiiiiiie 544
214 THIRIEIR oottt 546
21,5 HHITTE IR oottt 546
216120 B AT B oottt ettt ettt ettt a ettt st n et a et en et n et en et 547
2160 I2C BFFFABELI oottt e 547
21.6.2 I2C FBHYZFAFAET (I2C_CTRLI) oo 548
21.6.3 12C FBHYZFAFAE2 (I2C_CTRL2) oo 550
21.6.4 12C G EFTFZET (I2C_OADDRI) ..o 551
21.6.512C G EFTFZE2 (I2C_OADDR2) ..o 551
21.6.6 I12C HIFFTFAE (I2C_DAT) oo 552
20.6.7 I2C IR FFAFEET (I2C _STSL) oot 552
21.6.8 I2C LB FFAFHE2 (I2C _STS2) ovoveeeeeeeveevesee e 555
21.6.9 12C M EHFEHIGIFAE (I2C_CLKCTRL) ..o 556
21.6.10 12C LS HZFFFEE (I2C_TMRISE) ..o 557
22 BRRIE RIBPUTRERBUSART) ..ot ene s 558
221 BHA1 ettt a et ettt ettt s et s s et e s et en st en et n et s et s et 558
222 TETEIEVE ottt 558
223 THAEHEI oottt 559
22,4 THBEFEIR oottt 559
2240 USART MFETC oo 560
2242 IB e ettt 561
2243 UG oo e e 564
22,88 ZPBUIEIFZETT L oottt 566
22.4.5 USART FEYGEEZEZITFFHTZELE oo 568
2246 FEIGTER oot e 568
2247 DMA JF oottt ettt ettt 569
2248 DT oottt ettt 571
2249 ZLPFIZZUTIT oottt ettt 573
220800 JAAEFETL oottt 574
B Ry I < PO 576
22412 HELTIWDA ZLGFFGMEFIFHIC cooooooeoeoeeeeeeeee e 577
B ) 1A <5 TP 578
22,414 FFEFPETC (ISOTSEI6) oottt 580
225 HFITIEIR oottt a ettt en et n et en et en et en et 582
22,6 FETUIIEE oottt 583
22, T USART ZFFBE oo et ee e ee et ee ettt sttt 583
2270 USART BFFFZBAI I cooeoeoeeeeeeeeeeee ettt 583
22.7.2 USART RS FFTEHE (USART STS) wovoeeoeeeeeeeeeeeveseeves e see e ses s ses s 584
22.7.3 USART G FTEAYUSART DAT) .o vs s 586
22.7.4 USART JEHF I B AFTFAE (USART BRCFE) ..oovooooeveeeveeeevesveeves e ses s 586
22.7.5 USART FEH)Z717#S I(USART CTRLI) .o 586
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22.7.6 USART J5H)EFFFHE 2(USART CTRL2) ..o 588
22.7.7 USART J5H)EFFFHE 3(USART CTRL3) c.o.ooevoveeeeveeeeeveees e 590
22.7.8 USART 1RF IS /] FITH I AFTFAUSART GTP) oo ensen s sen s 591
PRI L= E a2 w0 1) J 1 SN 593
T 0 1) o 1 OO 593
232 QSPL EBEFIE oottt 593
233 TIAETIIR oot 594
234 QSPL AT TFE A covoreieeeeeie ettt sttt 594
23,5 FAETIER oottt 595
23.5.0 OSPI JHIFEFETL oot 595
23.5.2 OSPI JHIFEICTELELE oo 596
23.5.3 OSPI [HJBEBENTIRLE wooeoeoeeoeeeeeeeeeeee e 597
23,6 QSPL ZFAE RS ettt 600
23.6.0 OSPI FFFFABELIE oot 600
23.6.2 OSPI FEHZFIFAE O (OSPI_CTRLOD ..o 602
23.6.3 OSPI FEHIEFIFAE ] (OSPI_CTRLI ) ..o 604
23.6.4 OSPI [EFEFFAFAE (OSPI END wooooevoeeeeeeeveeee e 604
23.6.5 QSPI MW J5H)ZFFFHE (OSPL MW CTRL) ..oooooooeveveveeevesvevee e 605
23.6.6 OSPI MR NEGEGFIEHE (OSPI SLAVE END .ooooeoevoeeoeeeeeeeseeveeee e sessas s snses s 605
23.6.7 OSPI e FFHFFGIEHE (OSPI BAUD ) oo 606
23.6.8 OSPI KX ZZIF I FFAFHE (OSPL TXFT) oo s 606
23.6.9 OSPI ZENGLETFIGE FFAFAE (OSPL RXFT) oo 607
23.6.10 QSPI KIXZELFHYF T FIFAE (OSPL TXFND oo eees s 607
23.6.11 OSPI NGB HHTE FFAERE (OSPI RXFND oo 607
23.6.12 OSPI JRZSFFIFAE (OSPL STS) oot 608
23.6.13 OSPI H1BBEREAAFAE (OSPI IMASK D ..o 609
23.6.14 OSPI H1BIRES ZAFAE (OSPI ISTS) oo 609
23.6.15 OSPI JE4GF AR BS FHFAE (OSPL RISTS ) oo 610
23.6.16 OSPI KIXZE1F |- i F 73 R A7 Y (OSPL_ TXFOI CLR) ..o, 611
23.6.17 OSPI #YCZE1F L s 73 R A7 A% (OSPL RXFOI CLR ) oo, 611
23.6.18 OSPI 7T 2217 T it 7 R ZF 77 7% (OSPI RXFUL CLR) oo 612
23.6.19 OSPI Z - Z 175 ZE 77 A (OSPI MMCI CLR ) oo, 612
23.6.20 OSPI F7EIRZFAFAY (OSPI ICLR ) oo 613
23.6.21 OSPI DMA FHZ 7778 (OSPI DMA_CTRL) ..o 613
23.6.22 OSPI DMA K#K 7 177778 (OSPI_ DMATDL CTRL) ..o, 613
23.6.23 QSPI DMA 7K (7 15527774 (OSPI DMARDL CTRL) ..o 614
23.6.24 OSPI HFFFFAY (OSPI DATX) oot 614
23.6.25 QSPI Y FIETER 77 A (OSPL RS DELAY ) ..o snses s 615
23.6.26 QSPI 157578 SPI #EZCIEH) A7 7745 (OSPI_ ENH _CTRLO) .ooovoeeeveeeeeeeeeeeeseseeneeees s sssiss e 615
23.6.27 OSPI KIXIHNL I FTEAE (OSPL_ DDR _TXDE)D ...oooooeveveveeeeveeeeeves s s s 616
23.6.28 QSPI XIP MODE BITS 717 #% (QSPI XIP_MODE) .......ccocoocvviieiisiisiisisiisisiisssssssssss s, 617
23.6.29 QSPI XIP INCR 14572 F 577 77#% (QSPI XIP_INCR _TOC) ....coovvoveeisieinieiieisisiess s, 617
23.6.30 QSPI XIP WRAP 1641 Ei5 757775 (QSPI XIP_ WRAP _TOC) ..covvveeivieiieieieieisie s 617
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23.6.31 OSPI XIP FZH) 717 7% (OSPI XIP_CTRL) ...ooovoeveevoeveeevisveree e s 618
23.6.32 OSPI XIP M 1% & EREFT7#S (OSPI XIP SLAVE EN D ..oooooeeoeeeeeeeeeeeeeeeeeeeeeeesseeseeseeaaesen 619
23.6.33 OSPI XIP #ZWZE 17 |- lii 75 8 A7 1748 (QSPI XIP_RXFOI CLR) ..o, 620
23.6.34 OSPI XIP iEZELE4000 7745 (OSPL XIP _TOUT) ..o 620
24 EBERER CCOMP) oottt ettt ettt ettt 621
24,1 COMP ZRGETEIEHEIE] oottt sttt enes 621
242 COMP BEVE oo 624
243 COMP BB TR 1. evoveee ettt ettt sttt e st e st s et en et en et st st n et neenen 624
24,4 COMP TAFRFETR ..ottt ettt sttt sttt 625
2440 BTTTFEIC oottt 625
2442 THTTHEFEEE oo e 625
24,5 TR BE TIETE BR oottt ettt 625
246 T oot ettt 626
24T COMP ZFTERE oottt et ettt a ettt s et e s st a et e s s e et en et en s e et ens st es st esnse s nan s 627
B RO Y= & AT 627
24.7.2 COMP FEHIRZSFIFAE (COMPX_CTRL) .o 629
24.7.3 COMP B ITHICHFIFAE (COMP_WINMODE) .......ooovovveveveveseevesieevesses s ss s 630
24.7.4 COMP BIFFTFHE (COMP _LOCK ) ...ooovoevoeveeereseoeres e ves s 630
24.7.5 COMP FBEGEFIFAY (COMP _INTEN D ..ooovoevoeveveveeevesvevee st 631
24.7.6 COMP FBRZS FAFAE (COMP_INTSTS) woovoooeveveveevesee e 632
24.7.7 COMP JERFFIFAE (COMPX_FILC) ..oooovoeeeveeeveeeeveevee e 632
24.7.8 COMP JER S ITHFIFAE (COMPX_FILP) ... 632
24.7.9 COMP )k 2% FFF#E (COMP_VREFSCL) ...oovoeveveeeeeeveevee e 633
25 TBETEICEE COPAMP) ..ottt en e 634
T O) 7N 1 OO 634
2510 OPAMP THFETHIE oottt 634
25.1.2 OPAMP 5 COMP JTPBIHTIERE oottt 636
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P 214 MHUIZEUSTRR LI T B oot 537
B 21-5 F RIBRRALIET B oo 539
P 21-6 FEAZUARALIE T I oo 541
P 22-1 USART HEF ..ot 559
P 22-2 A =8 BB oo s 560
B 22-3 Km0 B E oo s 561
P 224 155 IEATTILE oo 562
P 22-5 RIERT TXC/TXDE FIZEILIEDL covooviiiseee st 563
P 226 FRARATATI ..ot 564
FE] 227 DIMA JRIE oottt 570
P 22-8 DIMIA T 571
P 22-9 PHAN USART [H]HIBFAFIEIE ] oo s 571
P 22-10 RTS JAEH oot 572
P 22-11 CTS AR oot 572
P 22-12 FFERAE TR T A S ARV ZR I oo 573
P 22-13 BRI T ATHBEEARTERE I ..o 574
B 22-14 USART [FAALHRZR oovvoovorciieeses s 575
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P 22-15 USART EUEIF BT FE IR CWLZ0D oottt 575
P 22-16 USART EUHEIF BT FP IR COWLEL) oottt 576
B 22-17 RX EIHERFETRFEITTAD oottt 576
B 22-18 IrDA SIR ENDECHER] ...ttt 578
P 22-19 IrDA BB BT (3/16)-IEH BT oot 578
K 22-20 LIN AT BRI (11 A2 - B 7 LINBDL L) e 579
P 22-21 LIN AR BT AT -G WS R IIRE I ..o ovo s 580
P 22-22 TSOT816-3 FEEL T UL oo 581
P 22-23 (8 1.5 45 IR ARSI ZT AT IEEE TR oo 582
o T O 1) o U1 = TP 594
o @ 1) o BT e o 1 PO 595
P 24-1 LEECEE 1 FTLLAELES 2 RGUETEI oo 621
P 24-2 LEHGEE 3 FILLAELES 4 RGUETEI oo 622
P 24-3 LLAGAE 5, LLARER 6, LLEGES 7 RGUETEIE oo 623
P 25-1 OPAMP1 Fl OPAMP2 JEFEFIHEI ..o 635
P 25-2 OPAMP3 Fl OPAMPA JEFZFIHEI ... 636
B 25-3 BEAUBEERIBEZNTE R 1ocvvvooecsoooscsocesessss s 637
P 25-4 BEABBTEREETIIE 2R 2ot 638
P 25-5 OPAMP JHA7IE TR AT oo 639
P 25-6 OPAMP FREABLI.......ovooiiiieciec s 640
P 25-7 PIEE AT ZRARIE BRI oo 641
P 25-8 HFTEIE PRI BRI oo s 641
K 26-1 N32A455 ZI A1 Cortex™-MAF ZZ 5l FITEHRME R coooveo 646
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1 XHH4S
1.1 FEBABRERGIIER

CUR 485 H T3 A7 d ik -

read/write(rw) SRR A B 1AL

read-only(r) SRR R Bz

write-only(w) IR R BizbL, AR B S ALE

read/clear(rc_wl) SERAR AL, B 1IERRENL, B 0 LR
read/clear(rc_w0) LR EAZAL, B 0BRIZAL, B 1 TERL

read/clear by read(rc_r) AR, R ERIERRZAL, 5 0 B

read/set(rs) KRR ECE WE AL, 5 0 B

read-only write trigger(rt_w) R EENL, B0 81 ik — AN FAHEA SR A BUE
toggle(t) CHHME 1 fZA, 50 Rk

Reserved(Res.) PRE L, DARFEERNEAAR

1.2 W AN

17k N32A455 fdzilds R i 5, AN S & RILEH . 15 B RN R 5 1 80 1
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2 PRTAIE

2.1 REMEPWTHFFE

etk

86 MRS WTNEIE (A 16 A Cortex-M4 [RHHTZL)
16 MRS (T 4 Mt ss 20,

W RHEIR [ R b B

m R B

W RGP A A AR I S

RE R WHZERIEE (NVIC) MAMEE 884 (152 VB % AN, Al DLSEEUREEIS (14 Hh b Ak PR ey R A B G )
(oo 1R 1) P T 1 4 B LA A A S S R IR

2.1.1 SysTick BHE(E FF 758

ARG SRS AEAE [ 72 N 18000, 4 RGN £h ¥ 2N 18MHz (HCLK/8 M KAE), F24E Ims BF[H] L,

2.1.2 AR R

R2-1 HER

A=W ZZ& G WA Hidik
= = F B 0x0000_0000

-3 [ 5 Reset =X 0x0000_0004

AN 2 i e
5 [iE] & i RCCHf #1224 £241 (CSS) H&4%FINMIfH |0x0000_0008
(=S

1 fi] & fififh k24 (HardFault) N BTV 0x0000_000C

0 AEE [{EiEEE (MemManage) T fifi o e B 0x0000_0010

1 AigE |RZkESE (BusFault) TREHE RIS, A7t 1] 2 0x0000_0014

2 g E ERMA (UsageFault) R 8 TR A BUERZRAS 0x0000_0018

. . | s 0x0000_001C
~0x0000_002B

3 A E  [SVCall I SWIHE 41 R G IR 55 R H 0x0000_002C

4 A E [ (DebugMonitor) [ IEIE S 0x0000_0030

= = F IR Bl 0x0000_0034

5 AR E  [PendSV BEE TSN E S 0x0000_0038

6 Al E  SysTick RGN E I 2R 0x0000_003C

0 7 EE  WWDG 158 I 348 0x0000_0040
1 8 Al E  PVD FEBIEXTIZE16 /) YR HUEALM (PVD)  [0x0000_0044
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Mg | R ZZ& 2 B itk
Gl
2 9 W%  [TAMPER 12 NG b 0x0000_0048
R FIEXTIZR 2001 SEF I (RTC) B
3 10 A%E  |RTC_WKUP 0x0000_004C
gt -
4 11 Al E  FLASH IRAF- 4 = v 0x0000_0050
5 12 n[iEE  RCC SRR EpdER] (RCCO Hrlbr 0x0000_0054
6 13 afi%E  [EXTIO EXTIZE0H Wt 0x0000_0058
7 14 A%E  EXTI EXTIZ: 1 Iy 0x0000_005C
8 15 AHE [EXTI2 EXTIZ2+ 0x0000_0060
9 16 A¥E EXTI3 EXTIZ3 i 0x0000_0064
10 17 ali%E  EXTI4 EXTIZE4 Wi 0x0000_0068
11 18 A% E | DMALIEL DMAL#ETE 14 7 0x0000_006C
12 19 A E | DMALEIE2 DMALEE24: 7 0x0000_0070
13 20 A% E  DMALEIE3 DMALB B34 &+ I8 0x0000_0074
14 21 Al E  DMALEIE4 DMALBIEA 4 7 T 0x0000_0078
15 22 A% E  DMALEIES DMALBIE5 4 & T 0x0000_007C
16 23 A%E  DMALEIE6 DMALIH & 64 f&) H B 0x0000_0080
17 24 Ai%E  DMALBIE7 DMALIEIE 74 f&) H B 0x0000_0084
18 25 A%E  |ADCL_2 IADC1F1ADC24: J= Hh Iy 0x0000_0088
19 26 A% E  |CANL_TX CAN1 1% H iy 0x0000_008C
20 27 A#E  |CAN1_RX0 CANLH 0 1B 0x0000_0090
21 28 A#E  |CAN1 RX1 CANLFZ Y 1+ 1B 0x0000_0094
22 29 A% E  |CAN1_SCE CAN1 SCEH 0x0000_0098
23 30 W¥E  EXTI9S EXTIZ[9:5] 7 Wi 0x0000_009C
24 31 A[%E  [TIM1_BRK TIMLA 4=+ 7 0x0000_00AQ
25 32 A%E [TIM1_UP TIMLEE 37+ 0x0000_00A4
26 33 a[i%E  [TIM1_TRG_COM T 1M Lfi J5 FH 3@ A5 H W 0x0000_00A8
27 34 afigE  [TIM1_CC TIMLA 3R L35 0x0000_00AC
28 35 EE ([TIM2 TIM24 J5) ke 0x0000_00B0
29 36 ATEE [TIM3 TIM3 4 J& H 7 0x0000_00B4
30 37 ATEE [TIM4 TIM4 24 J5 H 7 0x0000_00B8
31 38 A[%E  |I2C1_EV 12CL5 A T 0x0000_00BC
32 39 A% E  l2C1_ER 12CLAE 5 Hh 7 0x0000_00CO
33 40 A[%E  I2C2_EV 12C25F iy 0x0000_00C4
34 41 A% E  I2C2_ER 12C24815% Wt 0x0000_00C8
35 42 ai%E  |SPIL SP114x J7 H Wt 0x0000_00CC
36 43 WHE [SPI2_12S2 SP12/12S24: J= 0x0000_00D0
37 44 A¥E  |USARTL USARTL14: = 0x0000_00D4
38 45 A¥E  |USART2 USART24: f& v 0x0000_00D8
39 46 a[i%E  |USART3 USART34: Jai H 0x0000_00DC
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Mg | R ZZ& e B itk
40 47 A¥%E  [EXTII5_10 EXTIZ[15:10] it 0x0000_00EQ
41 48 a[i%E  RTCAlarm 4B BIEXTIZR L7 IR TCIR & o iy 0x0000_00E4
42 49 ke RE 4 0x0000_00ES8
43 50 Al E  [TIM8_BRK TIM8RI ZE H iy 0x0000_00EC
44 51 afE  [TIM8_UP TIM8EE 37 H 7 0x0000_00F0
45 52 Al E  TIM8_TRG_COM TIM8Sil & FHIE A5 H i 0x0000_00F4
46 53 a[i%E  [TIM8_CC TIMBH 3K L35 H W 0x0000_00F8
47 54 W¥E  |ADC3_4 IADC3AIADCA4: J5) iy 0x0000_00FC
48 55 igE (RE N 0x0000_0100
49 56 mi%E  |SDIO SDIOZ: & H ¥ 0x0000_0104
50 57 A%E  [TIM5 TIM5 4 J5) 1 0x0000_0108
51 58 A%E  [SPI3_12S3 SP13/12534: J= 1 0x0000_010C
52 59 W¥E  |UART4 UARTA44: Js) 7 7 0x0000_0110
53 60 W#E  |UARTS UARTS 4 Ja) 7 7 0x0000_0114
54 61 iEE  [TIM6 TIM6 4= J5 H 7 0x0000_0118
55 62 MigE  [TIM7 TIM74: R H 0x0000_011C
56 63 ATEE DMA2iEIE]L DMAZ;H# 18 14 J&j H B 0x0000_0120
57 64 AE  DMA2iEIE2 DMAZ;H# 18 2 4 &) H 0x0000_0124
58 65 afi%E  DMA2EIE3 DMA2;# 18 34 J5) 1 B 0x0000_0128
59 66 A%E  DMA2i@EIE4 DMAZ;HE B 44 &) H b 0x0000_012C
60 67 A%E  DMA2EIES DMAZ;H# &5 4 &) H 0x0000_0130
61 68 s (R N 0x0000_0134
62 69 igE (R N 0x0000_0138
63 70 A% E  |CAN2_TX CAN2 R 1% Hh Wt 0x0000_013C
64 71 A#E  |CAN2_RX0 CAN2FZ 0 I 0x0000_0140
65 72 A#E  |CAN2_RX1 CAN2FZ Y 1H 1B 0x0000_0144
66 73 A% %  |CAN2_SCE CAN2[1ISCEH 0x0000_0148
67 74 A¥E  |QSPI QSPI4: = Hh by 0x0000_014C
68 75 A%E  DMA2iEIEG DMA2;H# 1564 &) H1 b7 0x0000_0150
69 76 A E  DMA2IEIE7 DMA2RIET 4 7 b 0x0000_0154
70 77 A E  12C3_EV 12C3 T4 0x0000_0158
71 78 A% E  I2C3_ER 12C348 5% Wy 0x0000_015C
72 79 A E  12C4 EV 12CATE At Wy 0x0000_0160
73 80 A% E  12C4_ER 12CA%E R Wt 0x0000_0164
74 81 Al%E  |UART6 UART64: 5] H1 47 0x0000_0168
75 82 Al%E  [UART7 UART74: &) H 8T 0x0000_016C
76 83 A% E  DMALIEIES DMALB B84 & b 0x0000_0170
77 84 A E | DMA2IEIES DMA2iH B84 f& H I 0x0000_0174
78 85 mikE (RE ¥ 0x0000_0178
79 86 mEE  [SAC SAC4: J7 H i 0x0000_017C
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Mg | R ZZ& 2 B itk
80 87 AwE  MMU MMU 4= f5 Il 0x0000_0180
81 88 ks (RE N 0x0000_0184
82 89 A¥E  |COMP_1.2 3 COMP1., COMP2, COMP34:/sFlfi  [0x0000_0188
83 90 a[i%E  |COMP 456 COMP4. COMP5. COMP64: /= i 0x0000_018C
84 91 Al E  |COMP7 COMPT74: J& H 7 0x0000_0190
85 92 Al E  R-SRAM R-SRAMA 1R H 7 0x0000_0194

2.2 SR /B A (EXTD

2.2.1 faj4

HRERH /AR A 21 AN A S A B IR D LR, AR N T USRS M T B K e
AR, DLL BT N B ECE SOA Y 3 Al A S-SR R, ta] DRSS R i, ke A7 ae IR
LR HWAER, ARE G a7 8 A NS U#RAE, THER T IrE K.

2.2.2 FER

EXTI 42 & 1) £ 2R R

W SCRE 21 AR S R

W RSN S o W/ R e LT B A B
BT SRS AL

W SRR i AR

B SRR S TR R RRIREOSULTE

B AR AR DA
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& 2-1 S /B A AR AE I
AMBA APB BUS

!

peripheral interface

32 32 32
Falling edge Rising edge ‘_Q"Oftware
triggers triggers the interrupt
configuration configuration event
register register register
21 21 21

Input I::'— Edge detection circuit

21

[ 4— PCLK2
32 32
Request to Interrupt
suspend masking
register register
A
2 21 Connect the NVIC

: interrupt controller
21

1o

Event
masking
register

Pulse >
) generator

21 21

2.2.3 TheefiR

EXTI B 21 &gk, b 16 26k H VO &1, 55 5 kA Wi, B~ v, D20 B A b
45 1) NVIC A Wi 16 48 G AH R 1) A B 2k o 8 i 3 fid % B B 27 /7 4% EXTL_RT_CFG Al EXTI_FT_CFG i%

B ETHE T BRI BUL I il A A

R,

I8 v W 5 i 25 7728 EXTI IMASK FAH R A7 5 1 FF 75050 3 v e

TR AN e A B P L v i A AR, R A AT IR, W B A e 1
FEHRAF AR N BAL S 1, RHERRZ P g K.
B A, A B AR B (AL AR T B AL AR, BB BT T BRI il C B AR A
(7 IR 2 S B o A7 o A LA 5 1 SC VR W oK. S F AR 2 R A BRI, R A — ARG R

ik, 0 B AL AN E 1

T4k, RIE AR W R AR S, AT DO A W S R
B ERTACE, AR TR LRI E 21 SRR P TE
& E 21 KPR sERAL (EXTIL IMASK);
& [E ATk IR 2Rl R BCE A7 (EXTI RT _CFG #1 EXTI FT CFG);
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& JCE RS P T f K NVIC W78 (R A SR AL, A 21 Z&rh BT 4 b (¥ SR T RAg IE
Ff 1 e 7
W EREARACE, AR T IR B 21 SRERERAE
& E 21 FFMHLIIBERAL (EXTL_EMASK):;
& [lETEFEALNAERCE N (EXTI RT_CFG fl EXTI FT _CFG).
W R E, ARYE T EOE PR E 21 SRR AR AR
& iR 21 &P b/FEMLL kUL (EXTI_ IMASK.EXTI EMASK);
& BB A A SRS (EXTL SWIED.

2.2.4 EXTI £&B% Bt

A 2-2 SMES TR A 10 Bt
EXTI0_CFG[3:0] Control EXTI1_CFG[3:0] Control EXTI2_CFG[3:0] Control EXTI3_CFG[3:0] Control
pAc }— PALlT—> Pa— PAJ—|
PO J—> i }— B2 }—> Pe3—
AFIO_EXTI_CFG1 PCO EXTIO ey EXTH ooyl EXT2 ey EXTI3
Register O > O > 0 N — 03 N —
PO J—H 1 }— Po2J— PD3J—H
PEoJ— el }— rE2 }— pEs[J—M
EXTI12_CFG[3:0] Control EXTI13_CFG[3:0] Control EXTI14_CFG[3:0] Control EXTI15_CFG[3:0] Control
N
pa2[}— pALS [ — PALs[J—H pALs[ —
B2 }— re3s[J— pB14[ }—> PB15[ J—H
AFIO_EXTI_CFG4 | pero[] EXTU2 |30 EXTIS 10T EXTI 1o EXTI5
Register
g ro12[J—P o3[ J— ro14[—> PD1s[}—
rer2[—» rers(—> PE1a[—M PE1s[ —M

JHIT AFIO_EXTI CFGy BCE GPIO £& L Aab Wi/ s 4F, aiseffige AFIO g, A 1/0 i M A K
Tr R R 16 AR/ FAE L B BN 5 45 EXTI L ER T R

B EXTI% 16 T
B EXTI £ 17 #4523 RTC [ #pF A1
B EXTI % 18 il
B EXTI% 19 Fi#¥
B EXTI £ 20 #4523 RTC Mg A
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2.3 EXTI 7%

EXTI ZE:#itik:  0x40010400

2.3.1 EXTI FFERAN

R 22 EXTI HFHERAK
o] e [2]5 28[58 [ ]2 ][] s [s]2[2]2]= =2 =[5 [5[2[=]= =~ [= ][~ [~]~]
EXTI_IMASK IMASK[20:0]
000h Reserved
Reset Value 0‘0‘0‘0‘O‘0‘0‘0‘0‘0‘0‘0‘0‘0’0’0’0’0’0’0’0
EXTI_EMASK EMASK][20:0]
004h Reserved
Reset Value O‘O‘O‘O‘O 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
EXTI_RT_CFG RT_CFG[20:0]
008h Reserved
Reset Value O‘O‘O‘O‘O 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
EXTI_FT_CFG FT_CFG[20:0]
00Ch Reserved
Reset Value O‘O‘O‘O‘O O‘O‘O‘O‘O‘O‘O‘O‘OIOIOIOIOIOIOIO
EXTI_SWIE SWIE[20:0]
010h Reserved
Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0|0
o [=}] [ee] ~ w0 wn < ™ o~ — o
8|a|a|ac|a|a|ac|a|a|a|a|d|8|c|d|8|2|8|2|2|S
EXTI_PEND zlzlz|z|z|z|z|z|z2|z2|z|8|&|&|&|\c|c&|l&|lE&|l&|&
014h Reserved gl gjpgjyggjygididlg|alala|laja|ja|a|a|a
Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0|0
EXTI_TS_SEL TSSEL[3:0]
018h Reserved
Reset Value 0 ‘ 0 ‘ 0 ‘ 0
2.3.2 EXTI TR #&F 78 (EXTI_IMASK)
s bit: 0x00
AN
S A7{H: 0x0000 0000
31 21 20 19 18 17 16
T T T T T T T T T T
Reserved IMASK20|{IMASK19|IMASK18|IMASK17|IMASK16
1 1 1 1 1 1 1 1 1 1
™w ™ ™w ™ ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IMASK15(IMASK14|{IMASK13[IMASK12[{IMASK11|{IMASK10{ IMASK9 [ IMASKS | IMASK7 | IMASK6 | IMASKS | IMASK4 | IMASK3 | IMASK2 | IMASK1 | IMASKO
™ ™w ™ ™w ™ ™ ™w ™ ™w ™ ™w ™ ™ ™w ™ ™w
Brig LR Eii:3o)
31:21 Reserved RE, LAREEE A
20:0 IMASKx 2 x LI il
= 5 S Mo b
0: Bk BZ x BRI WK,
rhr > bl =
1: FFHCRBEZ x LRl R.
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2.3.3 EXTI F4-RE#FFS (EXTI_EMASK)
gl 0x04
HAi{E: 0x0000 0000
31 21 20 19 18 17 16
' ) ' ' o ' ' ' ' ' EMASK | EMASK | EMASK | EMASK | EMASK
Reserved 20 19 18 17 16
15 14 13 12 11 1 9 ] 7 ] 5 r-‘: L‘;’"’ 1? r:v l'l"lll
EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK | EMASK
15 14 13 12 11 1 9 8 7 3] 5 4 3 2 | ]
VAL &R Eiiip)
31:21 Reserved REE, DAIPRFFEALE
20:0 EMASKx 2k x LRI F B
0: Bk AL x LR,
1: FFck A% x ERIEARE R,
2.3.4 EXTI EA# R EHEF% (EXTI_ RT_CFG)
Al 0x08
FAE: 0x0000 0000
31 21 20 19 18 17 16
' ' ' ' Reserved ' ' ' ' RT RT RT RT RT
. . . . . . . . . . _CFG20 | CFG19 | CFGIS | CFG17| CFGl6
w w w rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RT RT RT RT RT RT RT RT RT RT RT RT RT RT RT RT
_CFGI5 | CFGl4 | CFGL3 | CFGl2| CFGlI | CFGlo| CFGo | CFGs | CFG7 | CFes | CFGs | CFG4 | CFe3 | CFG2 | CFGL | CFGo
w w w w w w w w w w w w w w w w
TR 2 R
31:21 Reserved REE, DARIEEALE.
20:0 RT CFGx 2 x L) AR I E AT

0: ZEIEFAZE x B ETHE AR (RIS
1: FRVFRIAZE x BRI ETHE R CRIBTAISEAE)

2.3.5 EXTI TRl R BcE /7% (EXTL_FT_CFG)

g Hdt: 0x0C
HAME: 0x0000 0000

3l 21 20 19 18 17 16
T T T T T T T T T T
Reserved FT FT FT FT FT
CFG20 | CFG19| CFG18 | CFG17| CFGl6
ny W w nw ™w
15 14 13 12 11 10 9 ¥ 7 6 5 4 3 2 I i
FT FT FT FT FT FT FT FT FT FT FT FT FT FT FT FT
CCFGIS | _CFG14 | CFGI3 | CFGI2 | CFGIH | CFGIO | CFGY _CFGS CFGT _CFG6 _CFGS CFG4 _CFG3 _CFG2 _CFGI _CFGO
™ ™ ™w w ™ ™w ™w ™ ™ w w ™ ™w ™ w ™
39 /655

EREARBHERAT NSING TECHNOLOGIES INC.

Mtk RN R LU X R A X S R % 109 5 [ [ H AR K
Hii%: +86-755-86309900 fE . +86-755-86169100
4k https:/iwww.nsingtech.com Hi%@: 518057



an,

"" EREN www.nsingtech.com
R B #id

31:21 Reserved REE, WIARFFEAIE.

20:0 FT_CFGx 2k x LB Bl iE B AT

0: ZEIEHIANZL x BN BRIl (R SfE)
1: RVFRIANL x LR R A Ch )

2.3.6 EXTI M4+ Wi 4HFHF3E (EXTI_SWIE)

Az Hdl: 0x10
SAH: 0x0000 0000

31 21 20 19 18 17 16
Reserved SWIE20 | SWIE19 | SWIE18 | SWIE17 | SWIE16
rc_wl rc wl rc_wl rc_wl rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SWIELS | SWIE14 | SWIEI3 | SWIEI2 | SWIEI] | SWIEIO | SWIE9 | SWIES | SWIE7 | SWIE6 | SWIES | SWIE4 | SWIE3 | SWIE2 [ SWIEI | SWIEO
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_ wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl
B 22y E:po
31:21 Reserved R, LAURREEAME.
20:0 SWIEx 2 x LA A
B0 E, 5 ¥ E EXTI_PEND FAHN A . WA
EXTI IMASK #1 EXTI EMASK ¥ =A% Ry,  BhRbR =4 —A ik .
7 LG A 15 EXTI_PEND [9XTRA7, B LUBRIZ09°0°

2.3.7 EXTI #&% &% (EXTI_PEND)

fmFsHibt: 0x14
EAME: 0x0000 0000

21 20 19 18 17 16
I I I IReservedI PEND20 | PEND19 | PEND18 | PEND17 | PEND16
I I I I I rc wl rc wl rc wl rc wl rc wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PENDIS5 | PEND14 | PENDI3 [ PENDI2 | PENDI11 | PEND10 | PEND9 | PEND8 | PEND7 | PEND6 | PENDS | PEND4 | PEND3 | PEND2 | PENDI | PENDO
rcwl rewl rewl rewl rewl rewl rcwl rewl rwl rcwl rwl rwl rewl rcwl rcwl rcwl
Pris; B iR
31:21 Reserved REE, WIRFFEAME.
20:0 PENDx 2k x _LRIEEEAL
0: #A RAEHRER
1: RAETHZARIER
AR T2 bR T IR R R R A, AR . R BT
PLERR e, AR AT DO A 2 AR 0 (0 B P R R A7
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2.3.8 EXTI B[R] Bl R IR IE T A8 (EXTL_TS_SEL)

e Hbdl: 0x18
HAifE: 0x0000 0000

3 . . . . . . . . . . . . . 16
Reserved
15 . . . . . . . . . 4 3 . 0
Reserved TSSEL[3:0]
AL B R
31:4 Reserved REE, DAIPRFFEALE
3:0 TSSEL[3:0] T A1 i BRI N A A B T 3B A 1 ik A VR
0: % EXTIO 1E g [T A i frk o 905 5
1: 35 EXTIL VR o (8 i fid A U5 s
15: E$E EXTINS 1R BB 1 00 fid AR o
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AFIO

EXTI

GPIOA

GPIOB

GPIOC

GPIOD

GPIOE

TIM1

TIM8

]

Bl 3-1 K RAEH A
I D ]
; TPIU ]
I
Flash i SWITAG !
EFC < > ICode L |
i < g |
,W‘(—} DCode | ]
< o Cortex-M4FP 1
_ sBus | Fmaciaamnz | CoTe)
SRAM 1« <E1h e NVIC i
= | ‘
I
S i FPU !
.. I
R-SRAM |« > % ; DSP ]
s LT
_ DMA
< [ > DMA1
=
[ ] 5
N | DMA .
QSPI S le > DMA2
s}
i}
SDIO e
RCC <
ADC1/2/3/4
CRC

Max:72MHz

APB2

i

TIM2

TIM3

T i

TIM4

]

Wi

e

USART1
TIM5

@

K

o

SPI1
USART2

Py
(e}

T

12C3
IWDG USART3
12C4

WWDG UART4

Max:36MHz

UART6
UARTS
UART7
OPAMP

1/2/3/4
CAN1
COMP

1/2/3/4/51617

TIM6

TIM7

DAC1

DAC2

CAN2

12C1

12C2

SPI3/12S3

SP12/1252

i
i T

B ICode 5.4k: ¥ Cortex™-M4FP WK ICode M2 5INER S B O MZER:. 185 TEUEI B2k F58

o

B DCode 2280 Cortex™-M4FP P #%11) DCode & 28 5 N A 7 A # I BE B2 A& CF B30 Uy
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B SBus & ZRIEH: Cortex™-M4FP %11 SBus A2k (FMS 28D Bl LA I, S 2885 Bl & A% F1 DMA
[ (1) U5 141

B SAC/CRC it FHEREREL, SCHRPEAHl & 1) 77 20 AT DMA &%

B A%07 2 AHB2APB #, HJ AHB2APB1 il AHB2APB2. H.7' APBI .2 25 MiLi# APB 4%,
PCLKI [ fx=i# N 36MHz; APB2 4 15 /MEi# APB MK, PCLK2 fix =i 25T 72MHz.

3.1.2 BER bk st

SR LB A FETA AHB A1 APB #hiX: AHB 45 APB1 415 APB2 #1% . Flash. SRAM. SystemMemory
. SRAM [l 25 (8] 47 T SRAM [1] bit-band [X, 7] LLidid bit-band Alias #E4T S5 75101, LASE ReME—1 1)
B--5#AE. BT APB F1 AHB A& [ HibEZS (8] 35467 T 4% 1) bit-band X, A LU bit-band Alias £ 31
ZRATIE I, PASEROME— PR 0 - e- S 4 . BRI
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Bl 3-2 B £ h it B

Reserved 0x4002_5000 - Ox5FFF_FFFF
MMU 0x4002_4C00 - 0x4002_4FFF
Reserved 0x4002_4800 - 0x4002_4BFF
SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF
SAC 0x4002_4000 - 0x4002_43FF
Reserved 0x4002_3400 - 0x4002_3FFF
CRC 0x4002_3000 - 0x4002_33FF
Reserved 0x4002_2400 - 0x4002_2FFF
FLASH 0x4002_2000 - 0x4002_23FF
ADC4 0x4002_1C00 - 0x4002_1FFF
ADC3 0x4002_1800 - 0x4002_1BFF
Reserved 0x4002_1400 - 0x4002_17FF
RCC 0x4002_1000 - 0x4002_13FF
ADC2 0x4002_0C00 - 0x4002_OFFF
0xE010_0000 - 0xFFFF7FFFF| Reserved | ADC1 0x4002_0800 - 0x4002_OBFF
% DMA2 0x4002_0400 - 0x4002_07FF
< DMA1 0x4002_0000 - 0x4002_03FF
Vendor Specific 511MB Reserved 0x4001_8400 - 0x4001_FFFF
OxEOOF_F000 - OXEOOF_FFFF ROM Table SDIo 0x4001_8000 - 0x4001_83FF

0xE004_2000 - OXEOOF_EFFF External PPB

0xE004_1000 - OXE004_1FFF Reserved

0XE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB Reserved 0x4001_5800 - 0x4001_7FFF
UART7 0x4001_5400 - 0x4001_S7FF
. . UART6 0x4001_5000 - 0x4001_53FF
0xEO000_F000 - OxE003_FFFF Reserved Private Peripheral Intemal 256KB Reserved 0x4001_4C00 - 0x4001_4FFF
0xE000_E000 - OXE000_EFFF NVIC 12C4 0x4001_4800 - 0x4001_4BFF
0xE000_3000 - OXE000_DFFF! Reserved 12C3 0x4001_4400 - 0x4001_47FF
0xE000_2000 - OxE000_2FFF FPB Reserved 0x4001_3C00 - 0x4001_43FF
0xE000_1000 - OxEO00_1FFF DWT USART1 0x4001_3800 - 0x4001_3BFF
0xE000_0000 - OXE000_OFFF I™ TIM8 0x4001_3400 - 0x4001_37FF
SPIL 0x4001_3000 - 0x4001_33FF
. TIM1 0x4001_2C00 - 0x4001_2FFF
Extended register 1GB Reserved 0x4001_2400 - 0x4001_2BFF
0xA000_2000 - OXxDFFF_FFFH Reserved o~ Reserved 0x4001_2000 - 0x4001_23FF
0xA000_1000 - OxA000_1FFF QSPI Register [a1] Reserved 0x4001_1C00 - 0x4001_1FFF
0xA000_0000 - OxA000_OFFF Reserved o GPIOE 0x4001_1800 - 0x4001_1BFF
< GP1OD 0x4001_1400 - 0x4001_17FF
GPIOC 0x4001_1000 - 0x4001_13FF
09000_0000 - OX9FFF_FFFF [ QSPI Bank | GPIOB 0x4001_0C00 - 0x4001_OFFF
0x6000_0000 - OXBFFF_FFFFI Reserved I GPIOA 0x4001_0800 - 0x4001_OBFF
EXTI 0x4001_0400 - 0x4001_07FF
AFIO 0x4001_0000 - 0x4001_O3FF
N Reserved 0x4000_7800 - 0x4000_FFFF
0x4400_0000 - OXSFFF_FFFF Reserved Extended Device 1GB DAC 0x4000_7400 - 0x4000_77FF
0x4250_0000 - Ox43FF_FFFF Reserved(bit-band Alias) PWR 0x4000_7000 - 0x4000_73FF
0x4200_0000 - 0x4249_FFFF Peripheral Alias(bit-band Alias) BKP 0x4000_6C00 - 0x4000_6FFF
0x4010_0000 - Ox41FF_FFFF Reserved CAN2 0x4000_6800 - 0x4000_6BFF
0x4002_5000 - Ox400F_FFFF Reserved(bit-band Region) CAN1 0x4000_6400 - 0x4000_67FF
0x4000_0000 - 0x4002_4FFF AHB/APB1/APB2(bit-band Region) CAN1 SRAM 512B 0x4000_6000 - 0x4000_63FF
Reserved 0x4000_5C00 - 0x4000_5FFF
12C2 0x4000_5800 - 0x4000_SBFF
0x2400_0000 - Ox3FFF_FFFF Reserved 12C1 0x4000_5400 - 0x4000_57FF
0x2248_0000 - Ox23FF_FFFF Reserved(bit-band Alias) UARTS 0x4000_5000 - 0x4000_53FF
0x2200_0000 - 0x2247_FFFF SRAM Alias(bit-band Alias) Peripheral 0.5GB UART4 0x4000_4C00 - 0x4000_4FFF
0x2010_0000 - Ox21FF_FFFF Reserved — USART3 0x4000_4800 - 0x4000_4BFF
0x2002_4000 - 0x200F_FFFF Reserved (bit-band Region) [a0] USART2 0x4000_4400 - 0x4000_47FF
0x2002_0000 - 0x2002_3FFF SRAM/Retention SRAM o Reserved 0x4000_4000 - 0x4000_43FF
0x2000_0000 - 0x2001_FFFF (bit-band Region) < SP13/12S3 0x4000_3C00 - 0x4000_3FFF
SP12/12S2 0x4000_3800 - 0x4000_3BFF
Reserved 0x4000_3400 - 0x4000_37FF
Ox1FFF_F812 - Ox1FFF_FFFF Reserved SRAM 0.5GB IWDG 0x4000_3000 - 0x4000_33FF
Ox1FFF_F800 - Ox1FFF_F811 Opti WWDG 0x4000_2C00 - 0x4000_2FFF
Ox1FFF_4000 - OX1FFF_F7FF Reserved RTC 0x4000_2800 - 0x4000_2BFF
Ox1FFF_0000 - Ox1FFF_3FFF y COMP 0x4000_2400 - 0x4000_27FF
0x1002_0000 - Ox1FFE_FFFF Reserved OPAMP 0x4000_2000 - 0x4000_23FF
0x1000_0000 - 0x1001_FFFF Aliased to SRAM Reserved 0x4000_1C00 - 0x4000_1FFF
0x0808_0000 - OXOFFF_FFFF Reserved Reserved 0x4000_1800 - 0x4000_1BFF
0x0800_0000 - 0x0807_FFFF Main FLASH CODE 0.5GB TIM7 0x4000_1400 - 0x4000_17FF
0x0008_0000 - Ox07FF_FFFF Reserved TIM6 0x4000_1000 - 0x4000_13FF
0x0000_0000 - 0x0007_FFFF | Aliased to yISRAM TIMS 0x4000_0C00 - 0x4000_OFFF
TIM4 0x4000_0800 - 0x4000_OBFF
TIM3 0x4000_0400 - 0x4000_07FF
TIM2 0x4000_0000 - 0x4000_03FF

3.1.2.1 Bit banding

Cortex™-MA4FP {73 WUR G HE P ML (bit-band) X o X PN BRI 44 A7Ffi 2 DX Hh R BRI dpd 31
fr BUAFEas X 10— ML, R A X TN A BA LB X A AR LT 32-o8- 5 R A A R OCR

HMBCEFAF A AT SRAM HH I 3 — AMELBUX B, X SRV AT B — BOAL B IX 5 TR A
N TR 2 G Y 1 A4 DX PR R RR A 7 R AR A B DX FR A N AL -
bitband byte addr = bitband base + (byte offsetx32) + (bit_numberx4)

o
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bitband_byte addr J& 7l & 77l ds X HR L, B B B0 REAS H bR
bitband_base #2744 [X (Rt 46 H k-

byte_offset &L H FRALIK 25 7EAL B B 1755

bit_number & HARLFTENE (0-7).

A

TN T A48 U BA o feT B 44 X T SRAM Hbtik A 020000400 ()5 HIAL 4+

0x22008010 = 0x22000000 + (0x400x32) + (4x4).

%iF 0x22008010 Huhik (1) 5 £/ 5 %+ SRAM Hdhdik 0x20000400 =745 IAL 4 $04T1-24-5 VB A A R I RUR

B 0x22008010 Hudikiz [/l SRAM Hiiidi: 0x20000400 5 (67 4 ({E (0x01 % 0x00). 1EZ#% (Cortex™-
M4 FiRSHEFM) PLT R 25 A B HIE B

3.1.3 G3iEE

3.1.3.1 FEahit

TER G A5, W LLEE BOOT1 Al BOOTO 5| RIE LN G M EENE, £ RGE LG BRI
B HI, BOOT 5 I BIME N 4 S BiA7 . 43 JE sh IR 2 J5, CPU Ml 0x0000 0000 35 HRUHEFE T ) stk
I MHE1E 0x0000_0004 #5751 S AL [m] S b 46 PAT RS . T Cortex-M4FP #5241t 1Code &t 2k Ml
0x0000_0000 1 0x0000_0004 FRELHERTFREH A AL &, FrllEshiiUiE & T A CODE RS IXFFas, it
B A S A AT Mk . A5 =R SR AT ik

B\ E R ES(Main Flash) 5 3

& N AAEAE AR LR 2 fE 2h 23 E] (0x0000_0000);

& FINAEAEAE 38 AT E PR Lk X 437 ), 0x0000 0000 B 0x0800 0000 (ICode/DCode/DMA1/DMA2);
B RG2S (System Memory) 3 3

& ARG AR PR 2 S 373 E (0x0000_0000);

&  RGAEME RS ATEE R ML X 7 1], 0x0000 0000 B¢ 0x1FFF_0000 (ICode/DCode/DMA1/DMA2);
m N E SRAM JH3):

& N E SRAM BEWR 25 375 B (0x0000_0000);

& HNE SRAM nJ7EM AN HE X7, 0x0000 0000 BY 0x2000 0000 (ICode/DCode/SBus/DMA1/
DMA2);

3.1.3.2 HaAcE

Ak, SRAM iEAf LB B HhEE: 0x1000 0000 #EATA7FELV 1], 1Xf#75 CPU M Main Flash 5% System
Memory Ji 85, "Bk 3] SRAM T ICode/DCode i2/TFE/F (JEEAZM SRAM BEITET, AETIE3E)
B, BrT BOOT 5B B3 shAR T4, A PR 7 T DASE SRAM IZ1TH2/F

B BB S SRAM R HBHEEE 02000 0000 iS47FER, BEEEE BT SBus 847 FE 5
B P E| SRAM [ ELHEEE 0x1000_0000, P40 MG 2P HbEEBE 0x2000_0000 i21TF2)F, Lk
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il ICode/DCode R HUEATHEIT «
& 3-1 AshEAFIR
R
. XM EBIER T, Vi AR R s sk
RS R
BOOT1 | BOOTO Main Flash System Memory SRAM
B 0x0000_0000 0x1000_0000
X 0 Main Flash Ji5 3] B 0x1FFF_0000 -
0x0800_0000 0x2000_0000
System Memory 0x0000_0000 0x1000_0000
0 1 B 0x08000000
)=kl 0x1FFF_0000 0x2000_0000
0x0000_0000
1 1 SRAM J5 3] 0x08000000 0x1FFF_0000 0x1000_0000
0x2000_0000
3.1.3.3 HIRE SR

PR 1) E 25 F8 TP A7 TUE R GiA7 fti#s System Memory P, F T ilit USART1 X NAF 7wt A7 B M gm A . 1M
USARTI1 # MR 7l DMAKEE IR 1) 8 MR 86 (HSE) #F, i n] DUAKEE A #E 8MHz $kZ#% (HSD
BT, P rHATIE & BOOT £ FHTEF

3.2 FE R4 (Memory system)

PRt ae . B AAEAS . AFAras A N\ At o Vg AL SR [ —A> 4GB HYZR bk S I N o Bdla 35 B
Sk AP AR A P, — D B R AR IE T O R Z T I BT Ry, M ik 745 A e e
AR R A 4 B A7 i 2 FRORURS Bl B A0 R

3.2.1 FLASH ##&

Flash {1 LA X (B EXHR, UN RT3 (BRI AE A S BCO)

B PN S12KB, tHARIE R INEAAERS, L7 256 A Page, HTH 127 HIAFORIZAT,
1t o

B FEXN20KB, L% 10 /> Page, HRFFEX (16KB). RAMENX (2KB). #EHFITX (2KB)
R

& ZREGFHEIX N 16KB, % 84 Page, tHFR{E System Memory, FT 5| $fF (BOOT) HIAFHA!
B17,
& ZR4GHECEXN2KB, & 14 Page.

& ETUFEATXCON 2KB, 4 14 Page, WFRIE OptionByte, %= 8] 18B, BOOT FEF. H ' HE
JF ¥R LA S #E

3.2.1.1 et
FAEAEX . S EXE BT AL hEAs ]

D& E
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R 32 B R L HNE TR
EX WK HbETE R PN
7o 0x0800_0000 — 0x0800_07FF 2KB
W1 0x0800_0800 — 0x0800_OFFF 2KB
EEIR 2 0x0800_1000 — 0x0800_17FF 2KB
T 255 0x0807_F800 — 0x0807_ FFFF 2KB
RGAHEIX 0x1FFF_0000 — Ox1FFF 3FFF 16KB
fERKX REAEE X 0x1FFF_F000 — Ox1FFF_F7FF 2KB
ERIEFATX 0x1FFF_F800 — 0x1FFF_F811 18B
FLASH_AC 0x4002_2000 — 0x4002_2003 4B
FLASH KEY 0x4002_2004 — 0x4002_2007 4B
FLASH OPTKEY 0x4002_2008 — 0x4002_200B 4B
FLASH_STS 0x4002_200C — 0x4002_200F 4B
FLASH_CTRL 0x4002_2010 — 0x4002_2013 4B
‘ FLASH_ADD 0x4002_2014 — 0x4002_2017 4B
ﬁgiim fre 0x4002_2018 — 0x4002_201B 4B
FLASH OB 0x4002_201C — 0x4002_201F 4B
FLASH_WRP 0x4002_2020 — 0x4002_2023 4B
FLASH_ECC 0x4002_2024 — 0x4002_2027 4B
fre 0x4002_2028 — 0x4002_202B 4B
FLASH_RDN 0x4002_202C — 0x4002_202F 4B
FLASH CAHR 0x4002 2030 — 0x4002_ 2033 4B

INAEAF Al A AL AR 32 98 AUAF A 4% s, AT DAAF U RS AN it K

(S S

W RGO DO AR AE R G it o B AR R ShAEF?, SR SRR P USARTI s AT 82 L SEHLS

N AT fil 5 (1 R o

B RAGRENX, UEOAEAER.
W BRI, R A SR SR TN H AR R DA A G A B 1 2
INFEAF A PR ORI 7 B IEARERITT I G 5. #EEROD:

B U5 ALRYT (WRP)
m Ry (RDP)

FESAT INAE S BRAERT , AEMTR TN I SR E B B 2R, TE S A 58 UG IRV E A e IE Wb 17 s RIEE
75 BERRARAERT, ASREREAT AU BB A B G AT

BEAT N AR ERAE I CHEERR), AT IFAHREI RC Rz as (HSD.
7 HEMCIIFERICT, Il I tdas HI R (F A g L o
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3.2.1.2 EEHRHE

Flash 5#AECRF 32 (0#RAF, HRAEZATSHERR Flash, #EERGH/NINE DT 2KB. HiR{ED A4ifs
ANEEBREY BL

B Flash I, 13055 BAECRT DUR IS 27 fE 3R BC B o (EAI, RELES AHB LN S db a7 iH 5. bl

24 HCLK<=32MHz I, Z5£5EMER/NAN 0; 24 32MHz<HCLK<=64MHz I, Z5#5 %R/ AN 1; 4
64MHz<HCLK<=96MHz I}, 55 A% /NN 2; 24 96MHz<HCLK<=128MHz I, 545 & M%E/INA 3;
24 128MHz<HCLK<=144MHz It}, 25 & W%/ NN 4.

JEEE: TS ML T TR E, Sl TR TR LS8 oA
3.2.1.3 Flash @81 #/E

HALJ5, Flash B AR, ABES5 N FLASH CTRL Zi/E 2%, PABHPE H/S 3045 J5 R 72 42 %) Flash 14
AMEAE o 8IS R E{E 7 53] FLASH_KEY 25 f74%, 7] A% FLASH_CTRL %1748 A ERUR
XAFFEMFAE: 55— IKLE Flash 8277 8% (FLASH _KEY) 5 XN KEY1 = 0x45670123, &5 X NI{E
Flash #4127 4% (FLASH KEY) "5 N\ KEY2 = 0xCDEFS89AB.

ARG H U R A %, K IR LR R R I BUE FLASH_CTRL 274748, E3| F—kEhL, #At
A LLEIS & F FLASH_CTRL.LOCK f7>KHfiiA Flash &5 8. & FHEHATIEFHMBE R E, v hEd K
K FLASH_CTRL.LOCK i & 1 SRS, )l OB E FLASH_KEY ™5 N IER A E R SR Flash
R o

3.2.1.4 EERMNRE

3.2.1.4.1 EFFAE X HEBR

FAFAEIX AT DL DU B el R B

THERR

TR IR :

B EIT KA FLASH STS.BUSY N7 KR A A 1EE AT INAZERAE

m % & FLASH CTRL.PER A'l

WS EEEERRM TR LS N FLASH_ADD 77 {735

B % & FLASH CTRL.START A'l';

B %45 FLASH STS.BUSY 4540

W AR EERR TR A AR A R R

FrBERR

JrBERR AR

B E A FLASH STS.BUSY {7 KA R A IELESET INAF4:1F

B % & FLASH CTRL.MER A'l"

B ¥ FLASH CTRL.START A'l';

B %f5 FLASH STS.BUSY fii48 A'0';
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B TR SR R UL N AR R S R R
3.2.1.4.2 EHFEX RE

X EAEAE X g AR LB N 32 fif. 24 FLASH CTRL.PG A'1'IsF, 76— ANAFEHIEE N — D7 B 85—k
it BB 5dE, e B n g iR, EaRAELFEF(FLASH STS.BUSY A'lY), fLAdE:5 NAF
FIEAE# 2 CPU (%, BEBIIIRINAF LS R .

FAEAE X AR

W @K A FLASH STS.BUSY A SRKH R A IEFE AT N HAE

m % FLASH CTRL.PG N'l';

W EE RS N B RE ) T

B %5 FLASH STS.BUSY A2 4'0';

WS N RS R R

JERE: 2 FLASH_STS.BUSY X'1'f, AGEXTIENT Flash &7 is 175 1R 1F
3.2.1.4.3 IR FT XEEBR MR

X X e S EAAE XA F] . GBI EH R 9 MA@ AT AT R, 2 AT IEAL
By, 1 AFATNEEET, 2 AT P EdE). X Flash @85, S0 55 AN KEY1 1 KEY2(IL
3.2.1.3)%] FLASH_OPTKEY 7 17#%, Fi % & FLASH_CTRL.OPTWE Jy'l', bl o] LUK e 30 75 [X HEAT S Fie «
% & FLASH CTRL.OPTPG M'l'J5 5 N 7245 & bk .

XHRI T X AR RERS 8~ AR 1991 B St SO = 1 (R ORI AMD), IR AR
A, RORORAEIE T 5 1 E A AME AR 28 7 I Y o

T X R BRI AR
B EKG A FLASH STS.BUSY K R BA IETERET NAFEEAE
% FLASH CTRL.OPTWE;

m % & FLASH CTRL.OPTER ~'l';

B % & FLASH CTRL.START A'l';

B Z54% FLASH STS.BUSY 48 4'0'";

BB B BRI I ) A AR A AR R

I X AR AR :

B E A FLASH STS.BUSY 17 KA R A IEAESET INAF 41
fift4 FLASH _CTRL.OPTWE;

B % # FLASH CTRL.OPTPG A'l";

B 7R E BRSO\ g AR
B %f5 FLASH STS.BUSY A2 A4'0';
B RS ANHE B RS E E T IE .
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3.2.1.5 ECC Thfg

Flash #5785 ECC ThRE, SEPL 1-bit A45 AT 1-bit 2445 . ECC YmtD. S (45, /s BidEs | 3T,
USRI RS, BRI A TR .

3.2.1.6 84 THEL

Flash BLHLAI 4R 4 TRELCT)BE, SCHF 16B [WTIHL Buffer. 4R 4 TEGRIE, FHEm CPU BFESHATHER . 18
A PRI RE R] LB I o A7 A5 e B W (L REBER BE,  BOASERE.

3.2.1.7 EBFEH

EH R FEHTRESSH®RY . R/ EAEENINESR. BEABREUL RS G T
STANDBY/STOPO/STOP2 =0 F IR ALET, Hori T s 2ethhb == (6], AT 5 Ui .. EATH 9 ik
DU 4 ANFAERBRY, 2 MFAEARARRY, | A IEAREED, 2 M HAAE X, X
9 AT BRI BTN IR ER IS E HIX 9 AN T AR R M, X He M R A S 2R
BONEDUFATN, BRI E S E R, — 5 A Flash, JH T 55U (5 .

BRYCIRAS N, I BG4 e il DA B SR . BRI 7 T ik T S 84E (JRAHERR), M E
B Flash, #RJEABEDIFY: /£ FLASH OPTKEY 5 N IEH#MEE /75 (KEY1 =0x45670123, KEY2=
0xCDEF89AB), i J5 LI 15 S (K S 45 EXE B Fovr o W SR H A R B I R, KR [ S R
WIHUE R, HB N —REM . HREEEETHCRE, o hdEd % FLASH CTRL.OPTWE
K5 0 SkszPl, 5 Al LB ZE FLASH OPTKEY ™15 N IE A B AR 8 471 SR Xof 06 30 5 Al

BIRRZENG, M Flash BREDFATHA GBI, JHORAAERA RS @ ik ol 15 o 47 48
(FLASH_OB/FLASH_WRP) H1; [FIIf — g5z tH >R R I = 15 4 MSE s, A T 58Uk k1 715 2 2 5 1E
i, GNRARUCHED, Br7 AN A iR AR S (FLASH OB.OBERR). 4R AIR 7 Ak iRy, XF N ()%
T4 98 B Y OXFF. 43T 5 A IAMS )9 OXFFE I GBS HPRZD, I ERIGIEE IR, 1
AT IHIE .

# 33 WBFTFIER
bt [31:24] [23:16] [15:8] [7:0]
#hE BT A BT
O0x1FFF_F800 nUSER USER nRDP1 RDP1
Ox1FFF F804 nDatal Datal nData0 Data0
0x1FFF_F808 nWRP1 WRP1 nWRPO WRPO
O0x1FFF_F80C nWRP3 WRP3 nWRP2 WRP2
0x1FFF_F810 - - nRDP2 RDP2

B R L1 %54 RDPI
& (RYEETEIN A P AR,
& LS5 NIEFIBER, KA NS
€ RDPI 2 EIFEMILE R, mEt FLASH OB[1]##);
B A ECEIED: USER
€ USER[7:3]: Reserved;
€ USER[2]: nRST STDBY fC&khi, nlifid FLASH OB[4]#i#f]
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0: 43t A\ Standby 5z P4 A7
1: N Standby #EzU AN ™ A4 AL

€ USER[1]: nRST STOP ACE %I, vt FLASH OB[3]21]
0: 4k N STOPO/STOP2 FEx A =4 5 A
1: 3\ STOPO/STOP2 B A=A 5 fir

€ USER[0]: WDG_SW L E &L, nli@it FLASH OB[2]# ]
0: BEMET 1M
1. BAETIH

B2 P EE: Datax
¢ Datal (FLASH OB[25:18])
¢ Data0 (FLASH OB [17:10])

B S5RYETFY: WRPO~3, A% 7% FLASH WRP[31:0]#
€ WRPO: % 0~15 FURS LR, bit[0]%f M Page0/1, ... bit[7]%} M. Page14/15;
€& WRPL: 5 16~31 TSRS, bit[0]%f ¥ Pagel6/17, ......, bit[7]%} % Page30/31;
€&  WRP2: 5 32~47 TSRS, bit[0]Xf ¥ Page32/33, ......, bit[ 71X} ¥ Page46/47;
€ WRP3: % 48~255 TIHJE{RY, bit[0]%f ¥ Page48/49, ......, bit[6]%] . Page60/61, bit[7]%] M
Page62~255;

B SRS L2 %4 RDP2
& 7E L1 EERE EIINGRYTIRE, BRI 3.2.1.9 BLORY 1 PELRIIA
€ RDP2 Z27JFEHISER, Wil FLASH_OB[31]2if;

3.2.1.8 SR

A LAY} Flash A7 X (512KB) [IFTH Page LB SR, LABTTERE 7B RECH A T4 5 R S8 =40
GEAE, BHRPIIEARALZ: X T Page0~61, B 2 TUN—/MNEALRYHRIT, KT Page62~255, FLFEIMEN
— AR EIC. SR AT DS B BRI B R ) WRPO~3 SREHTHCE; MG TR E S, kT —
RARGEN, BB IMEAREA R RN —AN 2 R4 B TR AT S SRR B4 . FLASH._STS A2k 1]
— AR IR PR E

AGERBX TR RS (16KB), fHi T BOOT 2%, AuH K.
REGERXTHARGE ES 2KB), Al 7 EAEE, A HEY.

ARG s B IX R REETTF A E (2KB), 4T F 7 ol id Bk 755 B, % FLASH CTRL.OPTWE 5 0 fififg
IR S Y, 2 J5i#idE FLASH OPTKEY 5 N IERABE A, SN 100 i 4 5 R4 o
3.2.1.9 R

Flash ) P ARRS AT DUl 158 B e R4 B 1L AR B . iAo 5 B At B se ekt DR 5, 1790
F A XA T B AU ) B o R ARl i B e T A R i) RDP 74 kAT &, WL E 3 FhAs
A R o, W R 53R
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R 34 ZFPEENR
BRI S RDPI nRDP1 nRDP2 RDP2

LO level 0xAS 0x5A RDP2! = 0xCC || nRDP2! = 0x33

L2 level 0xXX 0xXX 0x33 0xCC

L1 level AELL LA E
B L0 ZZ.

& BT REPIRE, (RDPI==0xA5 & nRDP1 == 0x5A) && (RDP2!= 0xCC | nRDP2!= 0x33)

& EAFAEDONILE I 7 5 R] AR AR R 3

& EAEEDONIE I Al DU AT SR AR AR RS, W B B AR

[ T I =37

¢ - ((RDP1 == 0xA5 & nRDP1 == 0x5A) && (RDP2!= 0xCC | nRDP2!= 0x33)) | (RDP2 == 0xCC &

nRDP2 == 0x33))

HSevr WA P AR Ao A DR Be AR, R RAAR IS 2U T N At o 5 Sh AR PP I 1S LA 7t
VIR EAFAHIX AR

5 0~1 TR E AN L T SR
HE Page W] LA E 3 N AA A7 38 Th AT AR EAT S As (SEIR TAP BBU A70% 5 T Rk

S HR AT X A SR VFLE R R oM P 5 SRAM J3 3G 30T & BB R /e OB BRI AN
JirfiEid JTTAG/SWD [a] N B SRAM %3 A U T S ATAURS R Th REAK IR 2L, 7R w] LA JTAG/SWD

*

* 6 o o

MAE SRAM a3, IXANThfER] AR AR ER RS

*

ORI T T TS AR LR K L0 ZI I, K2 B SRR 4 88 A7k X, AT I AR U T

(BEBRIE T T RA S P2 A S B R AR, OV ERRINZ RS OXFF, M2 T84T L1 4%

A ERAREE)

® /f FLASH OPTKEY "5 N IEHf I BEAE FP 5 A Bk i 7 45 [X 5
® LAKIEASHEIREANEITT X (Page #):

® LB AR IEIIT AT 0xAS;

® NI HZN R A B X

® NIHBNIE N 0xAS FARY EI T
o BATARLZEN (WEMFRAEE), EH 3R (RAEHT RDP {H 0xAS) K4 Hina s &

G, BRI B
& DU IR AU ] 38 AR 28

o EidMNE SRAM FEBIHATID CEIEMH] DMA) 1jin £ NS
® Hid JTAG. SWV (HRATERMIEES). SWD CRATEIFR) i A4 77 i in) & INA7- A7
ar

’

B L2550 BT SRAM RahwgEib . PR gR b . iy 3 5/ 0w b R GOIA B (O
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Al 2 A, HAREER L1 2. L2 Z0Ea il B S — AR DTS RDP2 RS2H, A& RDP1 1A
i, HEH L (RDP2=0xCC & nRDP2=0x33) B>}y L2 2 %I

R 3-5 I X BHEOBRIERIR
Ja Main Flash
R
PATH P JTAG/ B DR )
i Main Flash System Memory SRAM
i ] X 5, SWD
Flash 3= 771 X 4K B S S [EHEE7 EAEE
Flash 3= 7£4% X 4KBJ5 E E EACE: [EREE:
Flash = /74 X Fr #2@ iy o o iy
LOZ 5] FYFHCNLLELL2
Flashi 35 5 35 [X E E EACE: [EREE:
Flash 2 4 77 X 2%k 2%k [ERCE? 2%k
SRAM (AID wE ®E HE wE
Flash 3= #7fi% X AKBH{ 2k Hik Hik ik
Flash 3 ##i% X 4KB)5 2k JEREE [EREE JEREE
Flash £ 77 [X 5 45@ i LS aLs i eV LO B L2,
L1405 HOALOR, EA7A4IX
Flashie 1 5 [X. [ERCE = [ERCE = [EREE TEE Yt 1 G
Flash & 4 12 4% X 2k 2 BRE 2%k
SRAM (AID e ISR By s
Flash 3= #7fi% [X AKBH{ Hik Hi Hi
Flash 3 /7% X 4KB )5 JEREE [EREE [EREE
F|aShEEﬁﬁ%IXHMT§(2) JTAG/SWD fljlti: fl:lti: j'ljltf:
L2453 \ RRFIEH .
Flashit iz x| BEHBE U [ g
Flash & 4 12 4% X a1 EREE 21
SRAM (AID s s s
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Ja B SRAM
eal
PATH F JTAG/ & R )
ol Main Flash System Memory SRAM
i 1] [X 4% SWD
Flash 3= 7£1#% X 4KB Al [EREE: E [EACE:S JEREE:
Flash = 7£1#% X 4KB /5 [EREE: [EREE: [EACE:S JEREE:
Flash = 774t X Fr #2@ A RV VP VR
LOZ ) YL L2
Flashi I 55 [X s s [ERCE? TS
Flash & i /74 X 2%k 2%t [ERCE? 2k
SRAM (AID SR [ERE SR SR
Flash 3= 7£1#% X 4K B R{ 2k R Hik T
Flash ¥ /7% X 4KBJ& 2k [EREE [EREE 21
Flash 76X 4@ | st v ST ¥ R L0 S L2.
L1903 HORLORY, FAEfEIX
Flash & 4 124 IX % 2k a1 x5
SRAM (AID H [ERE] B H
Flash = 17 X 4K BH{f
Flash ¥ 7% X 4KB 5
Flash == £7-fif X Fr #2 [ RRFIEH .
L2 5 L2fR3 5, Tk NSRAMJE 3l
Flashi 5= X JTAG/SWD # %51k,
Flash R4 12 1% X
SRAM (AID
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Ja AN System Memory
(7Sia
. N £4 =
- WATRF | ITAGE (iR 23]
ol Main Flash System Memory SRAM
Ui 1] [X 45 SWD
Flash 377 fi X 4K B (PaCE (PaCE PaCE PRt
Flash = 77i% X 4KBJ& B B PRt B
Flash=: 76k X Fr 5@ R Y RV Y
LOZ FVFECNLLERL2
Flashife 151 52 45 [X B B PREE B
Flash R G170 1X 3 2k PRCE 20k
SRAM (AID wE %5 HE wE
Flash == £7-fit X 4K BT 20k R R i
Flash ¥ 77i% X 4KBJ& 2k B PREE B
Flash 265X 420 | ot G G | THHEOILOSL2.
L1253 HONLON, FAFEX
Flash £ Zi f7 % X ik 2 [PREE 20
SRAM (AID wE ®E ®E ®E
Flash 17 i [X 4KB il Rk Rk Rk
Flash = f## X 4KB & EE REE BEE
F|aShEEﬁﬁ%IXHMT§(2) JTAG/SWD fljlti: fl:lti: j'ljltf:
L2453 ‘ RavrEs
Flashig i filx | HHBER N i Mk
Flash R G £ X ez [EHGE: 2k
SRAM (AID w5 w5 w5

JE: 1. XIS Flash 7] #5157 ;
2.Flash 17717 X }i 5554275 mass erase.
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3.2.2 iCache

NTIRFIE S RGERE, FoE CPU 51K&E Flash 2 775 ZHINAE 2247 4%, DRSS HITRE. BT

R G A7 as IAFAE, CPU KW DLTARAE S i 0. 24 CPU 53K AEIR G f- a4 BN, CPU K] LA
TCIEIS HSRAHR &« ST EHAT . BRTTE T8, 8 TUFA . f5 A7 ds R A, o BRI
Flash, JfEEFEIEHT Cache Z247; UL, T Cache 1 A 76k 1 A2y IBEHL ko

A AT A I B R
B 8KB iCache
B SRR A 4AWAY
3.2.2.1 4O
iR
& AL RE/SCH] Ieache IIACE . JFR VI 5% A JCR | (WL FLASH_AC.ICAHEN 7).
m HA

& RAEMES iCache ¥, WAITE iCache KPR A KL . SALE VAT [FR)4, Sk
FLASH AC.ICAHEN, #%XJ5 FLASH AC.ICAHRST 5 1, #RJG#tn/ 47 FLASH AC.ICAHEN.

€ CFFiCache 8@, BAFBCEHIET RN IR EM way 1. T A way BI8UE TR, BT
AL E N cache o BB cache 5, BUEIRES B3R

IS
& RCFF iCache Bk .
& iE4 Cache, AF1E CPU H#f/ERT WB/WT &+,
3.2.2.2 FARMHA
FLASH_AC.ICAHEN & FLASH_AC.ICAHRST, H.737l% iCache fi5EJF < LA f iCache Zi#E i I K.

FLASH CAHR.LOCKSTRT }% FLASH CAHR.LOCKSTOP, H.7>%IN iCache % J7 A 5E T 4A BiA7 A=
1E84F . iCache A7 )5, FLASH _CAHR aif7#s H WK E NEAME . iCache 8 € FIVELIEH 7732 0L 3.2.2.3.3
ICache 41 5€ .

3.2.2.3 BAERE

3.2.2.3.1 iCache J2H5%H

F AT DL 2% iCache. WIS A FAE P 75 B AE A4 X A BB A7 X 22 (Al Bk A I, 2055 H4] iCache
It BH# iCache HHRTEER, & /A8 2RI 1% -

3.2.2.3.2 iCache ¥3ERIH

iCache #1944 Cache, 38N FH P BB 88 48 78 T AR XM E AP X 2 [ B I, R A o 20
¥ FLASH_AC.ICAHRST i/ & 1 Kif5Fr$H 4 Cache PIIELHE .

JERG: FLASH ACICAHRST /2R 517, BEZ &Y 0.
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3.2.2.3.3 iCache #i5E
P FLASH_CAHR AR A7 R — Lo B G H A B AE iCache HPoRFZ AR HUAT I RE
iCache BEERAT 4 MAFIEIE, SEABIERI KN NEEA Cache ) 1/4. TEAFHAASBIER, UHHIR T AT
(AL /N TAREANEIE M KN 752 75 B T 22 A SR B ACRD . AT LA R T ) J ) A SR Ak R Bt 77
Tike:
1. ¥ FLASH CAHR.LOCKSTRT[0]& 1;
AT EPFAEIRIE 0 IR 1 (RR%L 1 MR B RZ N T N IE K/ );
PRE 1 BAT5E RS, B FLASH CAHR.LOCKSTOP[0] & 1;
%% FLASH _CAHR.LOCKSTRT[1]& 1;
PAT T B AEIBIE 1 (R E 2 R 2 AOARAD & L% /N BN IBIE R RN
R 2 $AT5E UG, ¥ FLASH CAHR.LOCKSTOP[1]& 1;

JER: 1 HE BT a7 a5 1R DB R [ E e — 6 B FLASH CAHR.LOCKSTRT — 1% &
FLASH CAHR.LOCKSTOP;

2 LI T UATREIZIE 0~3, & S IEMCHATRF

o o r W N

3.2.3 SRAM

SRAM T TAUSIEAT, AR P AT ISR o A B AN S st pk, &0 128KB.
SRAM SZHFFHT. 7 FHIE VM.

SRAM  #fCH5iz4T (SZFF SBus Al ICode. DCode HIVilH]), A LLYE SRAM 4 #izfTfERF . SRAM Ik
Hiu ki VE A2 0x2000_0000~0x2001 FFFF,

SRAM fE Stop2. Standby 1 VBAT 3 N A RefrEE; HAh TAEBIZ (Run/Sleep/Stop0) £#iE nl LAIE
REF.

TR

B AEEN 128KB

B RS

B I/D/S/DMAI1/DMA2 Y] ijj [

B /D BUS AL Remap %] SRAM 4 iz 1725

3.2.4 R-SRAM (Retention SRAM)

R-SRAM 12 EEH FRIZELT, FBFETHATIEE T R MRk, ARAIN 16KB. R-SRAM
Pl bl S SRAM J&i g A0, M E, AILUE SRAM Fl R-SRAM Hfifi—3t SRAM RAbHE ., K1
BT, R-SRAM [1] 0 SHHE bbb Xk B A£G 4k 0x2002 0000, X w7 [ = 26 3 bk 75 o 02002
0000~0x2002 3FFF. R-SRAM SCHr777. 7. FHLEVj A, 3#F SBus. DMA1. DMA2 )i,

A4 R-SRAM f) s e bt 5 SRAM &SRR, WX T AR =M A5, SRAM n] i 24 F 25 & =2
ANFEI, BT AR B 55 k300, R-SRAM B 2R da bl 2 AR —FER o
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R-SRAM S #F Retention, 7E VBAT. Standby Bz o] DAMRFFEE (7] CABC EONIRFFEARER); HAth TAE
izl (RUN/SLEEP/STOP0/ STOP2) % BRINTREF; 7522 PWR XfH Retention HEAT#4 M E 2 .

% 3-6 SRAM A EERE R
SRAM A& R-SRAM H & SRAM B HihTEE R-SRAM i £ il
64KB 16KB 0x2000 0000~0x2000 FFFF 0x2001 0000~0x2001 3FFF
128KB 16KB 0x2000 0000~0x2001 FFFF 0x2002 0000~0x2002 3FFF
R-SRAM = ZRFEUITR:
B AEEIN 16KB CGREAERES, MBI IE0)
[ e S e A

B SBus/DMA1/DMA2 ] il

B ORI S AR SRAM EELLAR

W SRR ERBE A7 6 H SRAM &AL

W 7] DL Retention, 7E STOP2 Fl STANDBY B R A7 RFFHIE (AT C E WA IRFE)

3.2.5 FLASH 1725

WILAE (32467 (77 G AE A 474
3.2.5.1 FLASH FHF8 8K

U
# 3-7FLASH H 885
owa] rasw |35 ]2]8 5|8 8]z ]=]s]a]s]2]2]=]2]a]= 222 2] =]~ [ =[] ]~]~]-
z| G|y ]
x|do|d| o z
FLASH_AC I|Z|E|E|¢E i
000h Reserved Clo|g|&x % 5
o
Reset Value o0 |11 0‘0‘0
FLASH_KEY FKEY

004h

Reset Value OIO‘OIOIO‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘OIOIOIOIO‘O

FLASH_OPTKEY] OPTKEY
008h
Reset Value 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ ojojojojo|oj|joj|ofo
P x &
ClEla|BIE|EL
FLASH_STS o g 8 g g (u5| w3
00Ch Reserved Q| w s|la|s| 5™
4
Reset Value 0|0 f0|O0O]|O]|O|O]|O
= w
Slw | Fw|w| g Elx|o
x|leE|E|E W | x
FLASH_CTRL E clsl2|e E £18|2|E|E|B|L|E|e
010h g glo|lwg|&|s|a|2|b|c|o]sg
2 & 4
Reset Value ojojojojojo|1|0f0]O 0|00
FLASH_ADD FADD

014h

Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘

o
o
o
o
o
o
o
o
o
o
o
o
o
o

018h Reserved
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ove] o |7 ]5 8|55 ]6]=]a]8]a]z]=]=]=]=]=]=]a]]2]a] =]~ [=]=]][~]~]~]
>l a
~ 9 QIO % -
oen| o % % g 5 g gl ;‘ él % %
8 x | €
Reset Value | 0 1|1|1|1|1|1|1|1 1|1|1|1|1|1|1|1 1|1|1‘1‘111100
FLASH_WRP WRPT
oz Reset Value 1|1‘1'1‘1‘1|1|1|1|1|1|1|1|1|1|1|1|1 1|1|1|1|1|1 1‘1 1|1|1|1|1‘1
oseh FLASH_ECC § % § é
8 m 2 i
Reset Value & 0‘0‘0‘0‘0‘0 : 0‘0‘0‘0‘0‘0
028h Reserved
FLASH_RDN FLASH_RDN1 FLASH_RDNO
02Ch Reserved Reserved
Reset Value o‘o‘o‘o‘o‘o‘o‘o‘o oo‘o‘o‘o o‘o‘o‘o
FLASH_CAH LOCKSTOP LOCKSTRT
030h Reserved
Reset Value 0‘0‘0‘0 O‘O‘O‘O
3.2.5.2 FLASH #ZHIFREFFR
AR UGS, A 11
3.2.5.2.1 FLASH ¥j M #&#| % 72% (FLASH_AC)
e Hbitk: 0x00
S A7{H: 0x0000 0030
3 . . . . . . . . . . . . . 16
Reserved
15 . . . . . .8 7 6 5 4 3 2 0
Reserved ICAHEN [ICAHRST|PRFTBFS|PRFTBFE| Reserved LATENCY
™w w T ™w I ™w I
Brigk 2R 3%}
31:8 Reserved fRB, DARFEEAME.
7 ICAHEN Icache 1 RE
0: XH Icache;
1: JaH Icache.
6 ICAHRST Icache 547
0: 5058
1: 518
5 PRFTBFS TR ZGE b DR
ZALFR IR PR ZE i X RS
0: TG X KM
1. TG MXIFE.
4 PRFTBFE TR ZE i X AH A
0: KPR MX;
1: a3 PR IX
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HAbfa: fRE

R 2 iR
3 Reserved fREE, LIARFFEAE.
2:0 LATENCY i 2
X RN SYSCLK (REGUM £ J& 115 A A7 v b 8] (1 5]
000: FEFMIKF4E, 24 0<SYSCLK <=32MHz
001: —ANFMIRZE, 4 32MHz < SYSCLK <= 64MHz
010: PAFAMIRZE, 4 64MHz < SYSCLK <= 96MHz
011: =A%, 24 96MHz < SYSCLK <= 128MHz
100: PUAN IR 4E, 24 128MHz < SYSCLK <= 144MHz

3.2.5.2.2 FLASH $#%F# (FLASH_KEY)
fRAsHihk: 0x04

SAME: 0xXXXX XXXX

FKEY[31:16]
\

w

FKEY[15:0]

w

bk

Z2y i)

Eiiipy

31:0

FKEY

FHFf#4 FLASH_CTRL.LOCK £7

3.2.5.2.3 FLASH OPTKEY %% (FLASH_OPTKEY)

fmFsHE: 0x08

SAME: 0xXXXX XXXX

OPTKEY[31:16]

w

OPTKEY[15:0]

w

(Ve

Z2y i\

Eiiipy

31:0

OPTKEY

FT##%81{ FLASH_CTRL.OPTWE £

3.2.5.2.4 FLASH RAE&F %% (FLASH_STS)
s Huk: 0x0C
HAE: 0x0000 0000
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31 16
15 . . . . . . 8 7 6 5 4 3 2 1 0
Reserved ECCERR | EVERR EOP [WRPERR| PVERR | PGERR | Reserved | BUSY
I I I I I I rcwl  rewl rewl  rewl rewl e wl r
R BFR E1:57)
31:8 Reserved e, WIAMRFEEANE
7 ECCERR ECC #ii#
2 FLASH I8, AR EXAN 1, 5N DA LUE R ALRES .
6 EVERR BRI IR F iR
TR GRS, BRI EIXACA D, BN U USRI ADRAS .
5 EOP L
MINAERAE CRFRAHERR) SERUT, BEARR BRI, B LIS RIX
RLRES -
T BEREE T 90 FEECHE R A 2 1% & EOP 7S o
4 WRPERR BRI R R
DS 5 ORI N A iR, B XA, BN TR BB R IX
RLRES -
3 PVERR Y TR RS
MRS I R, R EX AN, BN RIS RRIXALIRES .
2 PGERR IEEE IR
WE NS48 0xFFFF_FFFF [ HLbEgm AR, R E XA, BT
A LAEBRIZ AR
VE: HITHIELRIEZ B, AA05615 4 FLASH CTRL.START 7.
1 Reserved RE, LIaRFEAME
0 BUSY i
GALFR R NAFRAE IEAEEAT . TEINARERAETFURIT, AR BN s 1EHR
VEGE R BUR A R % A T bR oA 07

3.2.5.2.5 FLASH #fi| & 7% (FLASH_CTRL)
A bk 0x10
Al 0x0000 0080

31 16
T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
.
Reserved ECERRITH EOPITE [FERRITE| ERRITE | OPTWE | SMPSEL | LOCK START | OPTER | OPTPG | Reserved MER PER PG
1
™w ™w I'w ™w ™w I'w ™w ™w I'w ™w I™w ™w ™w
ALk 2 HR R
31:14 Reserved REE, IRFFEALE
13 ECERRITE ECC %5 i% b
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R BFR E1:57)

%A foYFAE FLASH_STS.ECCERR {3738 25 17 I 72 A= i

0: ZE k=4 s

1. RV

12 EOPITE FOVFHRAE T8 B i

%A S VFAE FLASH_STS.EOP 7238 Ry 1A 7= A8 rh

0: ZE 1=/l

1: RV

11 FERRITE PRI/ A TR R v

%L fe YFAE FLASH_STS.EVERR/PVERR 748 4 1 7 A H i

0: ZE 1A s

1. SRV A .

10 ERRITE OV IR 7

AL FCVFLE R A Flash 453R 7= 45 Fh il (24 FLASH_STS.PGERR/WRPERR
BN TR,

0: ZEibE/=A il

1. SRV

9 OPTWE RS T

MO U, VPR IR AT R ERAE . 47E FLASH_OPTKEY 7F
ERENEMWBITIGE, ZAEEN .

AP E BRI AL .

8 SMPSEL Flash 4R 2RIk T

0: SMP1 . EHTREZN, FELRHBREMEHILARE, R
B ORI, & AR AT WA ER(E, JFER
FLASH_STS.PGERR %45 {i7

1: SMP2 . TEHTREZN, AAMREMERIMAREREOA
WABRId, Flash & EE)E 0. WRmENE 2 s &5 D B, i
i SMP2 X g Z bk i R R85 NAHRIEAE, 5 WG RIESE 5 N IE
o

7 LOCK BiE

REEE 1. ML B3R Flash #1 FLASH CTRL #8i4F . 7EA&l £ 1E
WHT S, BAERIALN 0,

TE—IRABIFOERAE S, FIRRFEIET, AR R,

6 START Trak

U U B IG RlOR — IR o 120 R R E N U FHE
FLASH_STS.BUSY v I'BH&ERR N0,

5 OPTER BRI T 75

0: IR LT 1 BERR A

1: PRI R

4 OPTPG E/ TS U ]

0: AH R IETT 19 R

1: R iR

3 Reserved e, WIRFEEENE
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LI, ZFK Eiipn)
2 MER Jr B

0: AJFJE F #ER B
1 JFJE BB
1 PER TR

0: AJFJH TUHEFR B
1 JFJE TR
0 PG Gt

0: AJF)E gt
1: JFEgmfR i

I KT RFER B R 152 3.2.1.4 T

3.2.5.2.6 FLASH il #77%8 (FLASH_ADD)
R tbik: 0x14

HA{H: 0x0000 0000

FADD[31:16]
\

w

T T T T T T T T T T T T T T T
FADD[15:0]

w

i, B4 iR

31:0 FADD IR A7 Rk

AT R R B AR AR, AT DRI R R UL
JER: 245 FLASH STS.BUSY 1771 Hf, A FEG3 T 1745
3.25.2.7 IEMF &% (FLASH_OB)

Al 0x1C

SAE: 0x03FF FFEC

31 30 26 25 18 17 16
T T T T T T T T T T T T
RDPRT2 Reserved Datal Data0
1 1 1 1 1 1 1 1 1 1 1 1
r r r
15 10 9 5 4 3 2 1 0
T T T T T T T T T n RST n RST
. . DaltaO . . . . Not_Used . . STDBY STOP WDG_SW| RDPRT1 | OBERR

r r r r r r r

Brigk 2R i 3o

31 RDPRT2 By L2 )

0: BRARY L2 FAIARARE
1: R L2 Flflifg
e R,

30:26 Reserved e, WIRFEEENE
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(e

ey

it}

25:18

Datal[7:0]

Datal

7 NEEN

17:10

Data0[7:0]

Data0

7 NEEN

Not Used

B, BECFREF N 1.

nRST STDBY

i Standby 155 A7 AL E

0: N Standby 505 L RIF= A F A7
1: #EA Standby B 5 A=A E AL
T B

nRST_STOP

#E N\ STOPO/STOP2 #iz 5 Ar it &

0: A STOPO/STOP2 #7537 Bl = 4E 5
1: 3N STOPO/STOP2 3 fG A=A A
M Z R H

WDG_SW

BIRE
0: FE{FA 1M
1 BAEET1

7 RN

RDPRT1

ERY L1 20

0: BEARY L1 FAIARALAE
1: BEARPY L1 HAIERE
#: HEEf.

OBERR

IR TR
HIZALN 1 I RN T 75 A1 E A RS AL AL
7 N

3.2.5.2.8 5R{P&F 78 (FLASH_WRP)
ik 0x20
S fifti: OxFFFF FEFF

bk

#IR

iR

31:0

WRPT

IRy

A AT A B R I 5 DO S PRy T 51
0: HIRIER

1 GIRGRAL.

2 R,
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Reserved
15 , 14 13 , , , , , 8 7 , 6 5 , , , , , 0
Reserved ECCHW Reserved ECCLW
VAL &R Eifipa
31:14 Reserved LREE, IR FEEALE .
13:8 ECCHW —A> 32 £ Flash Hihk 55, %FRI& 6-bit ECC A
7:6 Reserved R, BAURFFEAE .
5:0 ECCLW [i]—A> 32 fif Flash #ilt 5 ¢ 5, XK 6-bit ECC H.
3.2.5.2.10 RDN # /7% (FLASH_RDN)
At 0x2C
HAHE: 0x0000 0000
31 25 24 . . 16
Reserved FLASH _RDNI1
15 i i i i i 9 8 i i i i ' i i i i 0
Reserved FLASH_RDNO
TR &R iR
31:25 {REH fREE, LIARFFEAME.
24:16 FLASH RDNI Flash JURILIT 1 [k
15:9 1R7 REE, WIARFFEAME.
8:0 FLASH_RDNO Flash JUARTT 0 frthdik:
3.2.5.2.11 CAHR #7F7%% (FLASH_CAHR)
k. 0x30
SHAifE: 0x0000 0000
31 i i i i i i i i i i i i i i 16
Reserved
15 , , , , , , 8 7 , , , 4 3 , , , 0
Reserved LOCKSTOP LOCKSTRT
651655
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R BFR iR
31:8 Reserved fREE, LIARFFE A
7:4 LOCKSTOP[3:0] iCache BUEFF 1E (FEAIRAESIII N, 3.2.2.3.3 iCache BiE &)
0: AMflife
1: ffige
3:0 LOCKSTRT[3:0] iCache 8 E FF 4fi
0: AMfilige
1: fiige
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4 BIEEH] (PWR)
4.1 BR#R

PWR & H T4 il AN FEE A A B ThAEA 0 PRSI B IRE BT, B EEIRE &S] MCU #EAAH
HIThREAR R, A S b W R AR P2 . MCU S2#F RUN. SLEEP. STOP0O. STOP2. STANDBY #1 VBAT
i,

4.1.1 BB

< MCU LAEHJE (VDD) A 1.8V~3.6V. EFEAH 3 MEL/AFHEIEX 3 (VDD. VBAT. VDDA). E
EIES K 4-1 BIEHEE . Dy 1 B [F] 0 FEIR ) Th RE, N DR — L8 R X AT A4, A SCR
T J5 THI PR 2715 A 28 IR DS B3 o
® Vpplk: HIEMAJEEN 1.8V~3.6V, FZ N MR, CPU, AHB, APB, SRAM, FLASH J K #373$ 5
A AL

® VBAT Xi#: i A\HETEE A 1.8V~3.6V, A BKR Fl—LEE7k 1 10 (PC13,PC14,PC15) HffkH,
2 VDD fHE, it R4 VDD V)#:3] VBAT.
®  Vppaddl: HERATEEIN 1.8V~3.6V, TE AR EEAM RS KB AME AL,

< BKR 1 MR & P HL 8 5 28 7T DO A ik B R H Y. VDD Al VBAT — R /MR E 2
fiEe, VBAT Hi LB AL f SR AR 2540 XA N 25, 117 VDD I iy HoA g 4B b e R Ge it e, A M RoR
TR A, 4 VBAT 70 HH:%ER:S] VDD,
® MR

MR J& P30 3 B s ) 2%, EZEAIYE RUN M. SLEEP #ix{ Ll &z STOPO #%30. MR H#Fii, 1F
WAL AR DR, RDAFERE A T STOPO Skt — P FEAIKIIFE

2 MR FEANCIHFEBL R, CPU &b NUREEREARIRAS . ML N % & PWR _CTRL.PDS {7 A 0,
PWR_CTRL.LPS i 4 1.2 MR #E A IEH AR, Hhi 75 224 % PWR_CTRL.PDS £/ 0,PWR_CTRL.LPS
At 0.

® BKR

BKR & P34 B3 FE 5k 28, FI7E STOP2. STANDBY #ll VBAT #£5,, 7F STOP2 #i=, CPU K%
RARERN, BAAHEAEXIR. GPIO Ml EXTI it . X4 CPU # NJEFFIEAR, BLE N % E
PWR_CTRL2.STOP2S fii ly 1.

B 4% i X AR RS PWR. 10 (PAO. WAKUP, PC13_ TAMPER, PC14, PC15). R-SRAM. RTC.
BKR #1 RCC_BDCTRL #if7-#s. SW3 HIHTHIF, CPU i NIRFEMERRIRA . 24 SWI Lt R&Z V)
#e3| VBAT i, K VDD Bl 4 T,

<> B, SWI1 St R4 U)4#3] VDD it X1, /£ STOP2. STANDBY #lI VBAT ##3(, WHEHE
EEES BKR B8 507 % L XS A Ha

® {7t VDD 7Btk PDR #iAs M, £ VBAT 1 VDD 2 [A] T e {4554 8] VBAT [X I .
® {ESAENM B, i vDD Pud i, 3 H VDD >VBAT+0.6V, HLJ AT L ;38 AR
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F VBAT . QIREALF] VBAT [ IR B A SCRFIXP IR RTEN o 98 21 AL 1% AT VBAT
SRR Z Ta I — M ) R

SRR A AN L . E2 VBAT 5] jiliE#22] vDD &, [FIRSFF—/ 100nF FIF & H % . 72 RUN.
SLEEP. STOPO %3, & X1k VDD fiti (SW1 &H:3] VDD), TRIJEEn H:

® PC14 F1 PC15 mJ LAg H T8 1 10 K 83 LSE &

® PCI3 fJ LIy T80 10 1, TAMPER &, RTC RIGHHPS| I, RTC Ml A JE 1 i B 4 o

HTHE L SWI FISW2 Jiid I i A2 Z IR, RAH 3mA. Hrel PAO_WAKUP. PCI13 #/PCI5 X
LE10 F PR RN, 4 E 30PF 2RI, R A5 3 /E N 2MHz . 53 9R X 28 10 1 FE25
Y, U FEL I LED . SW2 I S HEHF T 3mA BEE EME, K19 GPIO. EXTI L {F#8&HE/A]
T FE I o

2 VBAT & H XS AL FL sy, BB mT DA A BLR DhRg

® PCl14 f1PC15 HEEFT LSE &

® PCI13 #f1- T TAMPER &, RTC [l #h ek F HHIE e il 4
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& 4-1 BLIFHER
VDDA domain
(VSSA)VREF- XF—— Analog Peripherals
(1.8V~VDDA)VREF+ [X
HSE,RC8M PLL
(VDD)VDDA  [K——
(VSS)VSSA  K—— POR PDR PVD
VDD domain
Flash
GPIOs
vss K——— CPU
SRAM
vbD [X MR {
Digital Peripherals
®
VBAT domain
1 BKR BK Register
6 RCC_BDCTRL register
VBAT X 3°°
SWL GPIO | RTC |
(PC13,PC14,PC15) | R SRAN |
LSE | IWDG |
| PWR |
LSI
l\o—
SW2

4.1.2 W=

41.2.1 FBRES (POR) FITHEESL (PDR)

LM (POR) M5 FHEENA (PDR) HPKRERESH AEE. oL L/EAERAL 1.8V I E. AN EAMNE
P AL, X4 VDD 8(3# VDDA KT #E FIBIME (Veoreor) B, & SRFEFEARE.

BRI R BIRE LR I TELRE ., TS B SCHEE T R R

69 /655

EREARBHERAT NSING TECHNOLOGIES INC.

Hihk: PRYITE R 1L X B AL X E IR %1095 [H R AR K
Hiif: +86-755-86309900 £ +86-755-86169100
M4ik:  https:/iwww.nsingtech.com HR%%: 518057



an,
%) EREK

www.nsingtech.com

Bl 4-2 - R fr A B AL Y B

A VDD/VDDA

POR(rising edge)

40mV hysteresis
PDR(falling edge)

| |
[ Temporization
p

trsTTEMPO

\/

RESET

4.1.22 AREHBEEBNEE (PVD)

5 FLEdE ) A7 A£ 4% PWR_CTRL.PRS[2:0]67 % & 1 B{E 24T LLEL, PVD W H T-1#% VDD/VDDA Hii.
Bt % E PWR_CTRL.PVDEN JiH PVD.

PWR_CTRLSTS.PVDO #5 & H T4/~ VDD/VDDA 275 & /AT PVD HUERBIE « % FHAF1E N EE RS
T TR 16, WERFESNR AW AE A AR T A, AR . ARSE SN TR 16 1 B R
Wifi k% #E, 4 VDD/VDDA %% PVD #{H LA N8t VDD/VDDA FF+-2| PVD BIE LA BB, &% PVD
. N, HEThRERTHTHAT R SN S

JEB: N32A455 PVD [ 75 2R 4 77 77 4% PWR_CTRL3 4117 EXMODE [l & . A ki%2% 5 77#% PWR_CTRL
117 MSB FI PRS[2:0] , ENTHIHE AT LA 4 {7 PVD [#1EFL E -
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A voD/vDDA

100mV
hysteresis

PVD output

4.1.2.3 Brown_out £/ (BOR)

BOR R #F N B iR A0 45, 2 VDD RURART 1.62V CIAME) I, 8RR IR N R AR .

4.2 DFe

MCU 3£4 6 #3h#Eil: RUN. SLEEP. STOP0O. STOP2. STANDBY #il VBAT, A [ E A A R

PEREFIDIFE. MCU ZIAERL S 25001 T s

£ 4-1 JIFERR
R %1% HEA BH
RUN CPU Ja 3} W, RAEAL, KIIFEM | ZEABEIR. STOPO. STOP2. %t
HMETCE fift HLAN VBAT B,
1) SCB_SCR.SLEEPDEEP
=0, Ui
SCB_SCR.SLEEPONEXIT = | 1) niti@id WFI 3k N5l & &
0, SCB_SCR.SLEEPONEXIT =1,
CPU HENBEIRELN, WZFIE. FrER | WRI/WFE {E— NVIC Hlr#ie] LU H
SLEEP SANECE, HIEETR)I7EIE1T. /£ | 2) SCB_SCR.SLEEPDEEP | 2) #n%ilid WFE s % &
W AT A4 R R LA B CPU =0, SCB_SCR.SEVONPEND=1, 1%
SCB_SCR.SLEEPONEXIT = | —#Mstrh i #mT LLE H
1, SCB_SCR.SEVONPEND=0, 4k
BA TR, CPUIRMH| T 2R 18
K H ISR
— CPU ¥ B HERR 77 20 WFI / WFE: Mg TR «
NS, BTA SRR A M5 8805 | 1) SCB_SCR.SLEEPDEEP | 1) #nfRe WFI H#EN, {EfTRE
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B %1 A B H
i&17. HSE / HSI / PLL 5% =1, PWR_CTRL.PDS=0, | 4B/ EMHEL (NVIC
LSE / LSI, RTC s HAm Mg LIALE | 2) PWR_CTRL.LPS=0/1, D 5 e BUR A A sk A
FA R R AR TIEB | 4ME
Frf B SRAM fR¥#504E, FrA Ry 10 A, 2) Rt WFE #EN,
IWDG Al RTC wJ LA Sk MefiE CPU. SCB_SCR.SEVONPEND=0, 1F
MefiE 2 59T e HSI, ARRS ML b 5 Al >k B AN S 2k
3. 3) A WFE 3,
SCB_SCR.SEVONPEND=1, f%
fA] >k B A HH T B N B A 15
N e
CPU ¢ FZ AR J7 7
j'fﬁ ) A N 1) W WRL A, (TR E
CPU ZF1EasfR¥F, P Mz LT 24 o }
o A MR WL (NVIC JH
(X358 FL YR 4 3 2 1A N .
i X " WFI/WFE: R AT AR A T e
FHERTTE (MR KM, )
) 1) SCB_SCR.SLEEPDEEP | #hi%
HSE/HSI/PLL 5%, LSE/LSI AJ it &,
STOP21! ) =1 2) WS s WFE #EA,
GPIO 45, 4 10 A . 16KB
R-SRAM B8, 3t SRAM 17 2) PWR_CTRL2.STOP2S SCB_SCR.SEVONPEND=0, {F
) e =1 5K 1AM R 2
AR 3) S WFE #EA
84B BK %17 22154 . ’
SCB_SCR.SEVONPEND=1, %
GPIOs 1 EXTI T2, N s
fA] >R B A HH T B N 5 A 15
E RT3, HSE/MSIPLL 3%,
LSE/LSI WAL E .
16KB =i R-SRAM {4, it
PWR_CTRL2.SR2STBRET A& . HAhM | WFI/WFE:
SRAM FlZFf7#8 BEH 2% 1) SCB_SCR.SLEEPDEEP N N
WKUP & H#F, RTC alarm 7 H
STANDBY | & 7 LLF NRST/PAO_WKUP/PC13- =1
7, NRST &1z, IWDG £
TAMPER/PC14-0SC32_IN/PC15- BRIV R
OSC32_OUT, HAh 10 #2 = . 2) PWR _CTRL.PDS=1
84 T BK R A- a0 IR A AR 1E
IWDG, RTC/PAOWKUP/NRST/TAMPER
Al LA CPU.
CPU X, FrEMAMEICH, TEHIEH
FEERM], LSE/LSI WL HE,
VBAT HSE/HSI/PLL %M. BT NRST/PC13- VDD %] VDD 2
TAMPER/PC14-0SC32_IN/PC15-
OSC32_OUT, K4 10 HabT w7 -
1. STOPO Fx(, M), (CH9a] LIMFEIE 7 R EEETT-

2.

HIAE -

721655
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AN FIRRBAEA R THAERE 20N s T A RE TS DL il R PR«

R 42 BBRBITRED
Stop 0 Stop 2 Standby
Peripheral Run Sleep Wakeup Wakeup Wakeup VBAT
- capability ) capability _ capability

MR \4 \4 ® - OFF - OFF - OFF

BKR Y Y Y - Y - Y - Y
POR Y Y Y - Y - Y Y

PDR Y Y Y - Y - Y Y -
PVD o] 0] 0 0 o] 0 - - -
BKPOR/PDR Y Y Y - Y - Y - Y

CPU Y HeLk HeLK - - OFF - OFF

(e)) (o)) -

Flash o] o] @ - OFF - OFF - OFF

SRAM Y Y Y - OFF - OFF - OFF
R-SRAM Y 0 Y - (0] - 0 - 0

Backup

Registers M M v ) M ) v ) v
DMA 0 0 - - - - - - -

HSI o} 0 OFF - OFF - OFF - OFF

HSE o} 0 OFF - OFF - OFF - OFF
LSI 6} 0o o] - o} - (0] - 0
LSE 6} 0o o] - o} - (0] - 0
CSS 6} 0o - - - - - - -

RTC / Auto
wakeup o] 0] 0 0 0 0 0 0 0
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Stop 0 Stop 2 Standby
Peripheral Run Sleep Wakeup Wakeup Wakeup VBAT
capability capability ] capability
Number of
RTC Tamper 1 1 0] 0] 1 O 1
pins
USART1/2/3 O O - - - -
UART4/5/6/7 0] 0] - - - -
12C1/2/3/4 0] 0] - - - -
SPI1/2/3 0] 0] - - - -
CAN1/2 o} o} - - - -
QSPI 0] 0] - - - -
SDMMC 6} o} - - - -
ADC 6} o} - - - -
DAC 6} o} - - - -
OPAMP o] o] - - - -
COMP 6} o} o] - - -
Tempsensor 6} o} - - - -
TIMx 0 0 - - - -
IWDG 0] 0] 0 o] o] 0 -
WWDG 0o o} - - - -
SysTick 0 0 - - - -
SAC 0] 0] - - - -
RNG 0] 0] - - - -
CRC 0o e} - - - -
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Stop 0 Stop 2 Standby
Peripheral Run Sleep Wakeup Wakeup Wakeup VBAT
capability capability capability
GPI0Os 0o 0 o] o] 2pins

1. Y ZpYes (fEFE), O Z7n Option (HJif), - FnIst, OFF FnIl,
2. 2pins fC# 2 NEHEIO, PAO_ WKUP FINRST

3. MR LT AEIIFEHA

FLASH £b-JHEHE (Flash [4) G

N

4.2.1 SLEEP #x,

CPU 1Z1k, P sbE %4, B4E Cortex®-M4AF WAZ A A% (41 NVIC. SysTick 55) #n] LUiz4T,
TE Pl B K AR IR CPU . 7E SLEEP #ExU R, ATH VO 51 ALREE Sig AT BT M R R A/ T Rg
4.2.1.1 £\ SLEEP =

A HAT WL (5Pl 5k WFE (Z5£534F) 841 SCB_SCR.SLEEPDEEP=0 it \ SLEEP #iz{. R
SCB_SCR.SLEEPONEXIT, #f X\ SLEEP #:=UA #ifh /7 =

B SLEEP-NOW: {I:f SCB_SCR.SLEEPONEXIT = 0, |37 BI$4 4T WFI 5 WFE $§4, 24 B3t X SLEEP
(5

M SLEEP-ON-EXIT: #1% SCB_SCR.SLEEPONEXIT=1, Z#%MEALMESELK ISR B HN 7 EIi#E N SLEEP
B,

7E SLEEP B0 F, BT VO BIHRRE 5i2 17Ra FARE (IR A /TR .
4.2.1.2 iBH SLEEP #x,
{11 5 { ) WET 3542 N SLEEP 38, (LT NVIC W57 LLE % % M SLEEP B Iz .

WIERAEH WFE $584- 3 X SLEEP #::{, MCU ¥/E 51 K A SRR HH SLEEP A5, M 4 ] Lhd i DA

77 A

B EAMNEIER AR A AZ NVIC Hfigeh i, Hf#iE SCB_SCR.SEVONPEND. 4 MCU # WFE M
i, AR WA AT AN NVIC FIn@EIE A, (FE NVIC FIWHERREER A1) BIEZE,

B R E AN N E EXTI 4. 24 MCU MR, AT EE bR W i A7 AT/ & NVIC i IbriEE
AL (FE NVIC HWHEBREERR T AZAH), BN A BB AR B A7 o 120058 R A e A 1 néte
BT E], RN I AR gt NBOR H E

4.2.2 STOPO B5X,
STOPO KTt HE T Cortex®-M4 IR BRIRKIT, FE45 A oM SISl LA o FoL T 6 28 T DA B8 34 1 3 B A6 Ty
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FEALIN. 7E STOPO R, A% CodalHh B i iR 2 0 2 25 Y, 41 PLL. HSI A1 HSE. {H; & SRAM. R-
SRAM HIFTA 51745 W BB HARAT

7E STOPO #5~, Frfa 1O 5l AR 5 ia 47 U [H R A

4.2.2.1 3\ STOPO =,

HEN STOPO #ExUH, X )& % B SCB_SCR.SLEEPDEEP= 1, PWR_CTRL.PDS=0. B —/A[EZ kb
fET, MR o] LUEATE IR A E R DR, @it i B %5 4745 PWR_CTRL.LPS. *4 PWR_CTRL.LPS=
1 I, MRIZATEARDIFER

4 PWR_CTRL.LPS = 0 i}, MR iZ477E 1IE#

£ STOPO #:UF, Frfy VO SIRKF 5147 B R AR R RS A D A

U SRIEAE AT FLASH #:4E, HEN STOPO A5 20 (¥ I ()R 4 2B, B 21 52 /% A7V 1] o
RN APB XIS R IEAEREAT, MIEEA STOPO R LG AR IEIR,, B APB Vi i 5E il o
£ STOPO FLxUF, AT DU X AN il AL 3EAT S AR 1L 4 DA N R -

B HSIET AOWDG): fEEMHRA e AT 5 NBGE AR, JOZE TR a3, — BBk
—HIME, BRFE-NEAGER

B RTC: nJLLE %474 RCC_BDCTRL.RTCEN 7K FF 5

B N RC ks (LSIRC) @ W LL# %7 472 RCC_CTRLSTS.LSIEN 2K IT 5

B SN 32.768kHz AhdR (LSE OSC): A] LLiliid 77 /7 4% RCC_BDCTRL.LSEEN fi/ K FJH
ADC ¢ DAC A LA7E STOPO #:0 T #EHL, A BAFEHEA STOPO #EUZ HiZEH] ADC #1 DAC.

TR WIERPIIHFESF i BT NE I A2/ S8 e £, T8 A BT 76425/ RCC_CTRL.HSEEN 17, #)7
VRGN P BRE HST. R, WIREHAN 1R, RCC_CTRL.HSEEN {7 {R#F1E5E, F-H 25 60T
Fl (ISR G 75D, A JHT #2745 (CSS) ZJRE, LA S iR 5 s e, Fat B 1l
FCHT H DA T -

4.2.2.2 iBH STOPO =

2 e SR B STOPO B3I, ZE+% HSIRC ki de i N R ST Bt

2R TR AEAR DD R AR TARRS, A STOPO AR MR I 2 A BN R B AEIR - #E STOPO A H
I PN AR A AL T AR, KRR AT AR R ShiTa], (R R ZO AR S .

4.2.3 STOP2 3,

STOP2 #x0FE T Cortex®-M4F V4 FE HEARAR 2, AT A BIAZ O B0 718 5 X 3 I 43 0% 1. LR AT 25 (MR)
M, HSE/HSIUPLL %M. CPU 17 28{#FF. LSE/LSI At E, GPIO ff#:, #M% 10 EHAMER. 16K F
4 R-SRAM {f¥F, HABK) SRAM MIZFAFee BRI E L. 84 F & a7/ 24k F. GPIOs il EXTI J1 /5.

4.2.3.1 3 STOP2 =,

gk N STOP2 #i3, ZF A7 %17 M fAc B A : SCB SCR.SLEEPDEEP = 1, PWR CTRL2.STOP2S=I,
PWR_CTRL.PDS=0, PWR_CTRL.LPS=0.

fE STOP2 #3F, H1 FLASH IEAE#RAE, #EN STOP2 A2 A B 1] Kf B 18 21| PN A7V 1n) 5E il
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R IEAEVT ) APB X35, TUIE N STOP2 #1) i [ALK 2EIR 1] APB 1 1] 52/ o

f£ STOP2 #ix T, AJ LUMEFH B Ak

m SLETIMAWDG) ik — B, el B, BB AR AL

M RTC Afi%: #]LLi@Ed RCC_BDCTRL.RTCEN H/H .

B AHERC #k¥gay (LSIRC) w]ik: wJ LA RCC_CTRLSTS.LSIEN JF /5.

B S} 32.768kHz &k (LSE OSC) Wli%: w]i@id RCC_BDCTRL.LSEEN JF /5.
Ve IRHN STOP2 A HRIFEH (2/i. 1), W25 FR-SRAM .
4.2.3.2 iBHf STOP2 R

23 i A e W e e R RIR ) STOP2 i, &35 HSI RC JR¥G A N RGN ol,  ACRS toks M AZ 1k AL
BARGPAT

M HA STOP2 P78 % 1F 100us B H .
4.2.4 STANDBY =

STANDBY /22T Cortex®-M4 [] Deep-Sleep #5300 E 2K M, &M XIHITIF, A BKR .
4.2.4.1 #E\ STANDBY =
3t N STANDBY #ix. F X 521 E SCB_SCR.SLEEPDEEP= |,PWR_CTRL.PDS=1.

7f STANDBY # . H1, & NRST. PAO WKUP. PC13 TAMPER. PCl4. PC15 4h, JIFE VO 5l I#MH =
PR o

W IELEXT FLASH #EATHERE, JUHEN STANDBY A5 2 R DR 4 2B IR, LB 58 LN A7 17 ) o
WX APB XK U5 R IEFEREAT, HEN STANDBY A5z [ 4 2B 1R, ELE] APB Ui i) 76 i o
7E STANDBY #EX R, A DUE Ik % &bl A A7 g PR 26 LA R ARp

B MSIEIRAWDG) R iE: —HEH, el EHIHE, 'R AR

M RTC Afi%: AfLU#id RCC_BDCTRL.RTCEN J)5

B A RC#RG# (LSIRC) wJik: wfPUfid RCC_CTRLSTS.LSIEN F /5.

B S} 32.768kHz &4k (LSE OSC) wJi%: w[i@id RCC_BDCTRL.LSEEN J /5.

B R-SRAM ¥ OR¥F, W DURIE 27 474§ PWR_CTRL2.SR2STBRET £k HF /5

4.2.4.2 B STANDBY =

MAMEBEAAL (NRST 51D, IWDG A7 WKUP 5| JEIF) & HE P88 RTC Feh S5 = B &K AR, MCU R H
STANDBY . [ EIRSTIELE (PWR _CTRLSTS) 4b, i 1785 7E )\ STANDBY RS Wi 5 #l x4
ghi.

M STANDBY #5 Al ), AT 5 B AN E CRLilll BOOT 51 il SRR A 7] &4 ). PWR_CTRLSTS.SBF
REFFERIR MCU B STANDBY .

771655

EREARBHERAT NSING TECHNOLOGIES INC.

Huhik: ERYINTT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H. +86-755-86169100
MA4ik:  https://iwww.nsingtech.com Hili4i: 518057



Ay,

%) EREK

www.nsingtech.com

4.2.5 VBAT &,

f£ VBAT #:UF CPU K, BT mIANBRH], FHUEWMATERCH], LSE/LSI "IfcE, HSE/HSI/PLL K.
T NRST/PC13-TAMPER/PC14-0SC32_IN/PC15-0SC32_OUT, K4 10 L4k T b
7E VBAT BN, HR4E VDD #if 2 g RCE, AT LUE A DA R ReE:

B RTC: v LLEd %474 RCC_ BDCTRL.RTCEN £7 k7 )5

B NERCHRG & (LSIRC) : AJ LU %7 474 RCC_CTRLSTS.LSIEN £k JT)H

B SRR 32.768kHz di#lk (LSE OSC): #] LUIE I % £ %% RCC_BDCTRL.LSEEN {7 K JF 5
B R-SRAM HlE{R¥F, wTLLEE A 47 % PWR_CTRL2.SR2VBRET fi7 k)t )5

4.2.5.1 N VBAT B

24 VDD F N, CREAEAR IR EEN VBAT #3.

4.2.5.2 ;B VBAT X

2 VDD Yk &2 2| FEA FER, MCU B VBAT #::(. 7£ VDD k& 5, MCU %0 X3 52 8 1 4% 18 |
H 7 $AT » AN VBAT R R f5, AR AT S5 R T 2 A7 5 HAT . PWR_CTRLSTS.VBATF IR EE
Bl MCU H1 VBAT #z0EB H .

4.3 {RIIFEEH IR (AWU)

H ezl F, RTC o] DU T AR R FERE P e ie, i A TR EARH AT . RTC $24t 7—Ar]
TR e B uE, AT M STOPO. STOP2 F1 STANDBY #izlrf i mefi. ik, 0 LSS AT
RCC BDCTRL.RTCSEL[1:0]3R %5 =~ rli% ) RTC K &f A A R4

B 32.768kHz M AR (LSE OSC)
KA B EERAE T — AN RS H A Bh Sk e, JF B AR R ThAE.
B RC WHBEIRIF# (LSIRC)
XA EPYE R T 32.768 kHz AR SA IR, (I BREHERELL LSE 2.
& BAEH RTC W8P STOPO/STOP2 #EA e filt, 75 %::
W i EXTI 17 LAk
B i & RTC JF)3 RTC [ #hFF
& BAEH RTC W8P F 1 STANDBY BEUHmafig, A7 ZRCE EXTI 17,
VBAT #:Gi%iEId RTC M .
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4.4 PWR 153
4.4.1 PWR FHEREY

K 4-3PWR FABEK
Offset Register sl3[[&[r[[R[I[[][I[R[a[a[5[s[wv[I[ald][d[8]o[we][r[e][w][~][][~]=]>
=
PWR_CTRL B %| erizo E é ) ale
000h - Reserved =2 (2] 2| a g a |-
O
Reset Value o[ofoJoJoJoJoJo[o]o
zZ w
g Elglull
ooan | PWR-CTRLSTS Reserved 2 Reserved & z |z
z > =
Reset Value T ogo0|0]O
Z| z [
AL DlElk|s
. o
oogh | PWR-CTRL Reserved § & LSITRIM[4:0] é B E
2|2 Fl%|6
Reset Value 1 a1JoJ1JaJ1Jolof[1]o]o
w
)
00Ch PWR_CTRL3 Reserved E
w
Reset Value T
A
4.4.2 BIREH| T F2 (PWR_CTRL)
Az HtE: 0x00
FA{E: 0x0000 0000 (M STANDBY A5 = BB 75 5%
31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 10 9 8 7 5 4 3 2 1 0
T T T T T T T
Reserved MSB | DBKP PRS[2:0] PVDEN VCBS/_?T CWKUP | PDS LPS
. . , . . . .
™w ™w ™w ™w rc_ wl rc_wl ™ ™w
Brigk B iR
31:10 Reserved REE, WIRFFREAE.
9 MSB 4 HRehr PVD BIE I B AL

PWR_CTRL3.EXMODE = 1 i, Zf7 [ #{F.
(A 75 BB L B PWR_CTRL3.EXMODE 17 .
X MSB {74 0 B, BB

WA (440 LR

0000 2.2v

0001 2.3v

0010 2.4v

0011 2.5v

0100 2.6v
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R BFR E1:57)
0101 2.7v
0110 2.8v
0111 2.9v
HMSB hih 1B, BREWT:
A (440 HLE
1000 1.78v
1001 1.88v
1010 1.98v
1011 2.08v
1100 3.06v
1101 3.24v
1110 3.42v
1111 3.60v
8 DBKP U 2% B 5 TR AP

ERARE T, RTC M B F 7 a Rk, PiibdRES AN, DA E
WA DA e FH oI 8 2 A7 25 1) 5 U 1

0: ZEFAXS RTC AN 40 35 4728 115 il

1: J8FAXF RTC A 25 A7 25 1 1]

JER: W RTC I #4 HSE/128, XML AATRIFH 1 o

7:5 PRS[2:0] PVD I B e 4%

ANTRIAE (1 2H A3 v AR 028 A ] 11 e s Rl

IXUeNy 7B LA MSB ALEHATECE, BARd K B{E N, MSB A7 1R .
TERE: A 2 I B T HI PR 77

4 PVDEN HEHER NS (PVD) ffifg.

0: %51k PVD

1: JFJE PVD

3 CSBVBAT 15K STANDBY/VBAT i .

IR 0

0: Jx

1: %K PWR_CTRLSTS.SBF il PWR_CTRLSTS.VBATF f##lfi (&)
2 CWKUP T BRMEEAT o

IR 0

0: Joxt

1: 2 ARG G5 PWR_CTRLSTS.WKUPF MefEf; (5)

1 PDS L LR BRI A7

5 LPS {7 b Al

0: 24 CPU BENRREHRI BEANAFHUE, RS AR i LPS Az .
1: CPU #EATRBEAR M HE AL

0 LPS TRIEAR T I ThAE -

PDS=0 i, 5 PDS Az ihFAI#EIE

0: FEAFHURET AU R 4801

1: EFFHURECT B 1 R 28 A0 TR D) FEAE X
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4.4.3 BIFEEHIRAETHFSE (PWR_CTRLSTS)

e Hdk: 0x04
EAIE: 0x0000 0000 M FEATLAR e I A4 375 )

31 16
Reserved
15 9 8 7 4 3 2 1 0
Reserved WKUPEN Reserved VBATF | PVDO SBF WKUPF
™w T r r r

Brigk B2 iR
31:9 Reserved RE, UARFEEAME.
8 WKUPEN B WKUP 3] iz

0: WKUP 3| 5] /0. WKUP 3| J_E I3 AR RS CPU AU 2 s i
1: WKUP 5| JH T¥ CPU MU lE, WKUP 51 A4 58 B oM T hr i)
BCE (WKUP 51 B ETHER R G e iz D

R TERTR IR IERRE—17

7:4 Reserved PREE, UIREFRAME.

3 VBATF VBAT #r&fio

ZAL AR, (BT POR 2% PDR (RLJE & A7/ IR R E AL W
st PWR_CTRL.CSBVBAT {7 & {7 3K % & .

0: W&ALT VBAT #x{

1. W& CAT VBAT R

2 PVDO PVD #ith.

24 PVD # PWR_CTRL.PVDEN {7 # §8 J5 1% 47 44 %%

0: VDD/VDDA T fH PWR_CTRL.PRS[2:01i% E ] PVD IR

1: VDD/VDDA {&F H PWR_CTRL.PRS[2:0]i% & ¥ PVD i®{4

TR YL T PVD #1215k A, EHIR G2 R, EFRE
PWR_CTRL.PVDEN (/.2 B, %740,

1 SBF FEBLFR AL

AL E, Jf R A POR/PDR (_EHy/s s E A7) Bk E
PWR_CTRL.CSBVBAT fii& .

0: RGAFEFFHI

1: RGEHNFFHLER

0 WKUPF N B AL

AL E, JF R Al POR/PDR (_EHy/s s E ) Bk E
PWR_CTRL.CWKUP fi7i& %

0: WHRAEMBLEM

1: £ WKUP 5|} F R A= e R AR B H 3 RTC s

e 2 WKUP 5/ E 252 & -FiT, i CGEL & WKUPEN {i7) (€55 WKUP
GRS, st B E— 1B F
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4.4.4 FEYRER 7% 2 (PWR_CTRL2)

s HuE: 0x08
HAfE: 0x0000 06E4 AT HLAR 2 M it i i35 14

31 16

T T T T T T T T T T T T T T T

Reserved

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 11 10 9 8 4 3 2 1 0

T T T T T T T T

IWDG | IWDG , T™P | SR2 SR2
Reserved RSTEN | WPEN LSITRIM[4:0] WPEN | STBRET | VBRET | STOP2S
1 1 1 1 1 1 1 1
™w ™ ™w ™ ™w ™w ™w

VAL &R £
31:11 Reserved R, AR ERE LA
10 IWDGRSTEN PUSEFE I AL RE .

0: FSLET AR B A4 RCC
1: M2 E TR~ £ B4 RCC

9 IWDGWPEN ML T A e

0: JHSLE MM iEsE b

1. BSLE T B e

8:4 LSITRIM[4:0] LSI &IEMH
3 TMPWPEN TAMPER M BE{F fE
0: 2%
1: HE
2 SR2STBRET R-SRAM 7EAF UL R AR EFEREAL

0: {EFFHLIEINT, R-SRAM fRH52E 1L
1: EFEHLBEET, R-SRAM fREFH A

1 SR2VBRET R-SRAM 7£ VBAT #EF R HF5EHEL -
0: 7f VBAT 3\, R-SRAM fF¥2E 11
1: 7£ VBAT # F, R-SRAM {#HFF /5
0 STOP2S STOP2 HL=AH REA .

0: JoffEH

1: /3 STOP2 1=,

4.4.5 BHIFEEH|FF2E 3 (PWR_CTRL3)

s Huk: 0x0C
HAi{E: 0x0000 5B70
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31 . . . . . . . . __16
Reserved
15 . . . . . . . o1 0
Reserved EXMODE]
Pris;, 2R iR
31:1 Reserved PREE, IR EFEAIE .
0 EXMODE ¥ A A
0: FiEt=
1: PRER
83 /655
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5 B EFHFE (BKP)
5.1 faj4)

w AR AL T AR, IR Vop KIS B Vear fEHZERF. BKP JUA 42 4> 16 A7 f74%, m FORAA#
FEORG P B EE . X 84 DT AR RGUAFHU A 5 R S8 = AL KR
U4k, BKP % il &5 A7 a5 A N R IDIRE -

MARGREGAL, NRT &M EEAMNEE, AN R E. WF R, HARE AR
RCC APBIPCLKEN.PWREN Al RCC_APBIPCLKEN.BKPEN £ T JF HL Y5 Al J5 4% # LU Bh, SR 5 W B
PWR_CTRL.DBKP £ f§ GEX} &4 25 A7 45 1 5 #RAF o

5.2 FERH

W (U Vear fEHEZERF 84 7 BUE SA0 W A7 5%
B RIS
B A SEN R AN e R ] (BKP_CTRLSTS)

5.3 ZhRedid

N EEEZS
RN

NAZH T A 2275 B TG A BE 2772 N % . Bt ® BKP_CTRL.TP_EN {7 A f#i it TAMPER & I 46 1
BE. FEVERMEZ, NG S B TANE S 5 BKP_CTRL.TP_EN A2 5, K ARSI %4
TAMPER % JHf e AL & -

2K 3 NARZ FAF I, BKP. CTRLSTS .TEF A7 4% B <17 40 5 AAZ A6 i fd it (BKP CTRLSTS .TPINT_EN
FLE 1), 2= E— .

G R A AE N AR A I T EATY SR NAR A I 55 25 0 B AR 3 AT B HR A, MIER AR F S, Rk
P NAZ ST 51 TAMPER PRSI D68 o &40 B0 27 4728 45 /E 45 5 FE %) BKP_CTRL.TP_EN {7 & ‘1°,
BKP_CTRL.TP_ALEV {7 T & ANz kil 2544 B A 20 H~F . 24 BKP_CTRL.TP_ALEV=0 & 1, 415 TAMPER
5 I RE BT & R EK, R TAMPER 5| E%A BT N IEE S, aRE NN H
o Rk, TAMPER 5| JHINAZAE b /% H 2 IR 6 1

5.4 BKP &175e

5.4.1 BKP &fies 5

BKP ZFf7 25/ 16 AR n] FHEZF 748
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X 5-1 BKP - al
oa] e |5]5]a]8|5|&|8]5]]s]a]=]2]a]5]=]2]=]=]s]a]=]=]=] =]~ ]-]~]~]-
000h Reserved
BKP_DAT1 DAT[15:0]
004h Reserved
Reset Value 0‘0‘00O‘O‘O‘O‘OIO‘O‘OIO‘OIOIO
BKP_DAT2 DAT[15:0]
008h Reserved
Reset Value 0‘0‘00O‘O‘O‘O‘OIO‘O‘OIO‘OIOIO
BKP_DAT3 DAT[15:0]
00Ch Reserved
Reset Value 0‘0‘00O‘O‘O‘O‘OIO‘O‘OIO‘OIOIO
BKP_DAT4 DAT[15:0]
010h Reserved
Reset Value 0‘0‘00O‘O‘O‘O‘OIO‘O‘OIO‘OIOIO
BKP_DAT5 DAT[15:0]
014h Reserved
Reset Value 0‘0‘000‘0‘0‘0‘0’0‘0‘0’0‘0’0’0
BKP_DAT6 DAT[15:0]
018h Reserved
Reset Value 0‘0‘000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT7 DAT[15:0]
01Ch Reserved
Reset Value 0‘0‘000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT8 DAT[15:0]
020h Reserved
Reset Value 0‘0‘000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT9 DAT[15:0]
024h Reserved
Reset Value 0‘0‘000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT10 DAT[15:0]
028h Reserved
Reset Value 0‘0‘000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
02Ch Reserved
>
ElF
BKP_CTRL < Q!
030h Reserved s =
Reset Value 0|0
. gl
E|w =l e
BKP_CTRLSTS z | W Elkg o«
034h Reserved = Reserved a|lgl|©
=
Reset Value 0]0 oj0|o0
038h Reserved
03Ch Reserved
BKP_DAT11 DAT[15:0]
040h Reserved
Reset Value 0‘0‘000‘0‘0‘0‘0’0‘0‘0’0‘0’0’0
BKP_DAT12 DAT[15:0]
044h Reserved
Reset Value O‘U‘OO0‘0‘0‘0‘0’0‘0‘0’0‘0’0’0
BKP_DAT13 DAT[15:0]
048h Reserved
Reset Value O‘U‘OO0‘0‘0‘0‘0’0‘0‘0’0‘0’0’0
BKP_DAT14 DAT[15:0]
04Ch Reserved
Reset Value O‘O‘O00‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
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Offset|  Register S%ﬁﬁ’aﬁ&ﬁ.lm‘mﬁ%ﬂlﬂ‘:‘3ﬂi’.i’..‘l‘.:‘.‘E’.Imlw"\lw‘m‘VIm‘Nlﬁlo
BKP_DAT15 DAT[15:0]

050h Reserved
Reset Value 000OO‘OIOIO‘OIO‘O‘OIO‘OIOIO
BKP_DAT16 DAT[15:0]

054h Reserved
Reset Value 000OO‘OIOIO‘OIO‘O‘OIO‘OIOIO
BKP_DAT17 DAT[15:0]

058h Reserved
Reset Value 00000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT18 DAT[15:0]

05Ch Reserved
Reset Value 00000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT19 DAT[15:0]

060h Reserved
Reset Value O0000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT20 DAT[15:0]

064h Reserved
Reset Value OOOO0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT21 DAT[15:0]

068h Reserved
Reset Value OOOO0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT22 DAT[15:0]

06Ch Reserved
Reset Value OOOO0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT23 DAT[15:0]

070h Reserved
Reset Value OOOOO‘O‘O‘O‘OIO‘O‘OIO‘OIOIO
BKP_DAT24 DAT[15:0]

074h Reserved
Reset Value OOOOO‘O‘O‘O‘OIO‘O‘OIO‘OIOIO
BKP_DAT25 DAT[15:0]

078h Reserved
Reset Value O0OOO‘O‘O‘O‘OIO‘O‘OIO‘OIOIO
BKP_DAT26 DAT[15:0]

07Ch Reserved
Reset Value O0OOO‘O‘O‘O‘OIO‘O‘OIO‘OIOIO
BKP_DAT27 DAT[15:0]

080h Reserved
Reset Value O0OOO‘O‘O‘O‘OIO‘O‘OIO‘OIOIO
BKP_DAT28 DAT[15:0]

084h Reserved
Reset Value O0OOO‘O‘O‘O‘OIO‘O‘OIO‘OIOIO
BKP_DAT29 DAT[15:0]

088h Reserved
Reset Value O0O00‘0‘0‘0‘0’0‘0‘0’0‘0’0’0
BKP_DAT30 DAT[15:0]

08Ch Reserved
Reset Value 00000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT31 DAT[15:0]

090h Reserved
Reset Value 00000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT32 DAT[15:0]

094h Reserved
Reset Value 00000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT33 DAT[15:0]

098h Reserved
Reset Value 00000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT34 DAT[15:0]

09Ch Reserved
Reset Value 00000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT35 DAT[15:0]

0AOh Reserved
Reset Value 00000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT36 DAT[15:0]

0A4h Reserved
Reset Value 00000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0

0A8h| BKP_DAT37 Reserved DAT[15:0]
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ome| rser | w|8[x]z|s]e]a]a|a]a]a]s]a]a]s]a]a]s]a]s]=]]o]e| ][] ]~]~]¢
Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BKP_DAT38 DAT[15:0]

0ACh Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT39 DAT[15:0]

0BOh Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT40 DAT[15:0]

0B4h Reserved
Reset Value OIOIOIOIOIOIOIOIOIO‘O‘OIO‘OIOIO
BKP_DAT41 DAT[15:0]

0B8h Reserved
Reset Value OIOIOIOIOIOIOIOIOIO‘O‘OIO‘OIOIO
BKP_DAT42 DAT[15:0]

0BCh Reserved
Reset Value O‘0‘O‘0‘0‘O‘O‘O‘OIO‘O‘OIO‘OIOIO

5.4.2 MBI FFR x (BKP_DATx) (x=1...42)

Hubk{wF%: 0x04 # 0x28, 0x40 F| 0xBC

SAE: 0x0000 0000

15 . . . . . . . . . . . . . . 0
DAT[15:0]
Drigk 2 R
15:0 DAT[15:0] | & %UE

LA ] LR BN Sl -

7E: BKP_DATx #F{Fas N RARRNL IR MIFPLE BRI R (. ENTAEL
H &G NIRRT QIR 2425 I TAMPER ZJGE#REFFIEIT) HIA 125] 1 F

1.
5.4.3 B iEH| A2 (BKP_CTRL)
ik 0x30
SHAifE: 0x0000 0000
15 . . . . . . . . . . . . 2 1 0
Reserved TP_ALEV| TP_EN
Ak b iR
15:2 Reserved e, DARERE LA
1 TP_ALEV | AfZ#l TAMPER 35| {75 % 1%
0: ARG TAMPER 5] JH_E 1 i B 2 B BT i &% 10 27 7 2
1: NRAEM TAMPER 5| B _L (MK B S iE bR BT A 203 &40 %5 1788
0 TP_EN JE SN2 A TAMPER 5] i
0: NfZF TAMPER 5| JI{E NiEH 10 D18
L: FER NI S]RIAE 9 N AR 4G A
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V. JEh 1% & BKP CTRL.TP _ALEV #1 BKP CTRL.TP EN {75 ZZ4H. SR, [t igkt sy 24—
BIGA RFH . AL, 7% N 7% BKP_CTRL.TP_EN 0 17 2¢% BKP_CTRL.TP_ALEV {7 HI/{ 45

5.4.4 £ PERIPRAFHFE (BKP_CTRLSTS)

e Hdk: 0x34
HAifE: 0x0000 0000

15 10 9 8 7 3 2 1 0
I I Reselrved I I TINTF TEF I I Reserved I I ITPINT_ENCLRTINT| CLRTE
. . . . . : : . . . . — — —
AL 2K R
15:10 Reserved REE, WIARFFEAIE.
9 TINTF NZ bR &

DA MR FEAEH TPINT_EN A28 1B, A7 i # 1. J#@id M CLRTINT 75
1 RIEBR AR EAL (IR RIERR T W, QiR TPINT _EN SLB0ER, WAL B 2305
738

0: TR

1: PN

TEe RGN FF PRI 7 A R 1%

8 TEF UNEE 2R

2R I B AR A oA B AR B 1. 38R CLRTE 25 1 A& B bbs SAr

0: TANRFH

1: KB

e ARHAFSKNITH I BKP_DATx & f7av. NZTEF %1, WA HIBKP_DATx #F
TR EE— B RAF R INES . U8 E 1 I, 2% BKP_DATx #17 5#1E, GAHE

P REIREF
7:3 Reserved RE, LIARFEAE.
2 TPINT_EN | fu¥#F A% TAMPER 35| i+

0: ZE I N AZALI b

1: RN W (BKP_CTRL 27 #7281 TP_EN A7 M2k & 1)
VE1: ARTTCEH 5 58 P MM L) FE RO
TE2: (2GR G RN E A 7 A R TiZ1
1 CLRTINT | J&BR AR A0 o i

e REE SN, EHEA 0.

0: Jxt

1: SRR AR AH A TINTF AR AR b 2%

0 CLRTE TR ARSI A

e REE SN, EHEA 0.

0: JGxt

1: %R TEF MR EAIRE OFR AN .
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6 E LA BPE A (RCC)
6.1 B hriz BT

SCRPEA TR =M A7 77 5
o AL

® RGN

® ik

6.1.1 EBIEE L

FELLFEN R R A E

® [N (POR KN

® HHiEA (PDR HAL)

® )\ STANDBY & HiR 1]

HLE S ALK LR T A0 XA T 2 A7 2 CILIET 4-1 HRIRHEID

P & A 50K B & AE R T NRST B, R 76 B AL A2 R FR K H P o AL 1148 & 4 [ 5 7 Hh ik
0x0000_0004. B4, Z[HK 2-1 MEK.

6.1.2 RGE AL

B T HE AR A7 2HRCC_CTRLSTS) I G A AR A& R 25 1728 (2B 4-1), RERM TG
AP E N E AL

RACL T2 — 274 R E A

B NRST 5| EAE S (OMBEAD
G AL (WWDG E47)
B HOTE TR IWDG EAD
mREERL (SWELD
(R E A

m AN

B MMU R &L

B RAM & ER H A AL

B & EMC 247

B {REFE EMC 247

B BOR 1
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Al JEE A HERCC_CTRLSTSHEHIPRAS 25 4748 W (W ALK b B AN AL F AR RIR .
6.1.2.1 WEGERE AL

A PLEIT BB Cortex™-M4 N A Wi Fl & A7 35l 27 47 45 HH 1) SYSRESETREQ A K= A B A1 . A R TEH
=B, 5% Cortex™-M4 i RS2 Tt

6.1.2.2 [RThEEEEE LT
AT DL BL R 7 s A R TR B Aoy

® 7filt N\ STANDBY #& = H P2 AR IR S B G AL JE DR & 575 i nRST_STDBY & 1 $#fiifE
ZEAL. XK, BMEHAT T HEN STANDBY MR e, KRG E A A 2N STANDBY #:.,

® 7ijt N\ STOPO/STOP2 #ix I p= AARTHAE T BR G A7 : bW FH P IR 05 ) nRST_STOP £ & 1 ¥
REIZE AN IXB), RIEHAT T 3E STOPO/STOP2 #ixUi it /%, KRG E M A2t STOP0/STOP2
B

PALL S R I RBEAAE5STE NRST 51 Bi . kb kAR S BRAERAN AR (MR 1507k
MR D RRGETIR] 20ps. XS TAMARE AL, 24 NRST 511 E 9% s h 7= AR ALk P

RIS TR
B 6-1 L ArrLEk

VDD/VDDA

System Reset NRSTPIN
< Filter Schmit ]4—><:|
IWDG reset

WWDG reset

I

SW reset
Low Power

L,
Pulse | Management reset
—' Generator [ Power reset
(min 20us)
MMU reset
77 RAM parity error

reset

Backup domain EMC
reset

Retention domain
EMC reset

BOR reset

6.1.3 BB E AL

F XK AETTREAL, AT &0 X (LK 4-1 BIEHEED.
RAEVN N2 — = A S A
® HUEEANL: &AW B E RCC_BDCTRL.BDSFTRST fi7f=4.
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® 1t Vpp Ml Vpar EFHLIIETHE N, Vop BX Vear L HA 5] K& X E A7 .

6.2 B pPIZ I BT

AT LASE FH = FhAS [ R I el ok B 5 2R G (SY SCLK) :
HSI I i a1 B

HSE #i&37 & it

W PLL W8k,

A W R g

B LSI: 40kHz KE N RC, v LA T IS E 14 A GE L F2 P ik ¥ 5K 8l RTC. RTC H T M
STOPO/STOP2/STANDBY #: =, ~ [ ZhMefif £ %t .

B LSE: 32.768kHz fiGiE M4, ] F ki F2 P i ¥ 3K 3 RTC (RTCCLK).
BN YR AT DALE A A I RS FT R a1, PL R L R G ThEE

AT ST T HCE AHB. =i APB(APB2)AIMKE APB(APB1)I4i% . AHB. APB2 il APBI Hif K
B2 59 144MHz. 72MHz A1 36MHz. SDIO 42 L i A 451 [ 52 9 HCLK/2.

RCC A Cortex 455 I #5(SysTick)#E At AN 4l . AHB W40 (HCLK)S 434, 7] DLl i gwFE SysTick 4 il A
RS FAAZSRE R LR 8h 8 Cortex I8 (HCLK) KRB} SysTick. ADC K& i AHB B8k PLL K474
A

SE I 2% AP AR PR A BB E, 2 AR PR :

B R APB TN 1, T E I SN B R S g I AR T CE ) APB AR A [A] .

B R APB T AN 1, )5 I 25 A A 3 A e s B3 T LK) APB IR 1K) 2 £ o

FCLK /& Cortex™-MA4F 1] H HIZ{TH 8. HRHEZ SR, 5S4 ARM Cortex™-M4 £ RS F it
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6.2.1 B8P

E 6-2 B4R
FLASH_CLK
Clock Tree HSE TRNG IM to Flash programming
Legend: - | /Z;:;ca}grz ——— TRNG_CLK 1M
HSE = High-speed external clock signal TRNGIMSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler —————— ADC1/2/3/4_CLK 1M
LSI = Low-speed internal clock signal HSI
P g ADCIMSEL 11/2/+++132
RNGC prescaler
11/2/3/4/-++132 RNGC_CLK
12S3CLK
1252CLK
ADC PLL
prescaler ADC1/2/3/4_PLLCLK
11/2/-++/256 ADC1/2/3/4_CLK
ADCPLLPRES[4] ADCL/2/3/4_HCLK
ADC HCLK
prescaler CKMOD(ADC_CTRL3)
11/2/+++132
FCLK
HSIRC SCLKSW
8MHz HCLK CPU
PLLMULFCT |HSI AHB BUS
SysTick
0SC_OUT [HpSE 0sC SYSCLK Pr?s':;er HCLK Ve
~ SDIO_CLK
0SC_IN 4~32MHZ| x17..x32 |PLLCLK| 14’1\32/;!22 11/2/++/512 SAC_CLK QSPI7CLK
HSE CRC_CLK pMa1l2 cLk
PLLHSEPFI;II_ELSSRC PQZCE;:ILer 36MHz MAX PCLK1 to
CLKSSEN 11/2/4/8/16 APB1 peripherals
HSE
/128 TIM 2/3/4/5/617
0SC32_0uT -
— T osC L sRTCCLK If(APB1 Prescaler = 1) x1/——» TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz|  LSE - else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LSI APB2 peripheral.
10KH> IWDG_CLK 11121418116 peripherals
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
TIM1/8_CLK
b—— HSI
——— HSE SYSCLK
MCO [}+———— [ SYSCLK TIMCLKSEL
PLL MCOPRES
Prescaler — PLLCLK
MCO 1213/41...115

1. I HSIHH TE N PLL RN, RGP RS2 & K 2 128MHz.
2. HIRWEBAN R BRI R NG B, S R S T R B SR

w

PLL 1EN RS EhERT, PLL f/NiN4h%H A 32MHz.
6.2.2 HSE B4

BRSNS A5 S (HSE) 7] BAH BLR AN I g 7 A
®  HSEAMT AR/ & R
®  HSEJ /' 4 b

9T I i L R R LRI R Sh A E IR TR, AR AR e R R AR A S R A A AU T REM SR I IRV A 5
J o S AR A RS FIT I 35 (A 3IR 3 4 R
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K&l 6-3 HSE/LSE I
External Clock Crystal/Ceramic Resonators
0SC_OuT OSC_IN 0SC_OouT
[ [ [ [
L]
T (Hiz)
External Clock Source Crystal
C1 C2

6.2.2.1 SR SR (HSE 35 B R)

FERZXAME T, P 6 253 B A RIS Sl o B A3 B vy T A 32MHzo 77 F] LA id %0 & RCC_CTRL.HSEBP
AT RCC_CTRL.HSEEN Kk #2880, AR B0 55 (50% 52 LU T IESZIRER =MD W aiiERE 3
OSC_IN 5|, 1 OSC_OUT 5| 2 =% (Hi-Z). WKl 6-3.

6.2.2.2 FAA/M B VEHREE(HSE M)

4~32MHz AR a8 B A N R G0 A R £ BRI . SRR ECE W 6-3 Fion. 2 VRIS
B VES R T e ORI 4

RCC_CTRL.HSERDF 7357 Sid SN R G 28 & R € o 7R3 B, B RNZALPRER R &, B A 2 3B
U A A B IR 25 A7 B (RCC_CLKINT)H A REXT A7, AT A=Az A

1Hid 1 B RCC_CTRL.HSEEN {7 A] ELFTFF A1 5¢ ] HSE B4

6.2.3 HSI B4

HSI (BN ED B8P {E 5 AN 8MHz RC $R W ds 7=, T EEEN RGEIBHEL 2 7045 17E 8 PLL .
HSIRC %3 #% JC AT A0 5 2 R TSR B8 . e )8 s 1A] b HSE @Rk o5 555 SR, BIEZ i i
RS B K PEATI L 22

AR HSL B3R EH ] O EERHER] 1% (25°C). RGRAE, H) RiEHES MR
RCC_CTRL.HSICAL[7:0]# .

FH - F 7 0 B 3% 5% 25 52 31 e B BE AR [ R, IX 25520 RC PR3 28 IR RS 2 . 7 T LA
RCC_CTRL.HSITRIM[4:0]f 1% HSI #i % .

RCC_CTRL.HSIRDF f7$5/~ N &5 RC IR 28 /e 5 AaE . fER BN, BB u i &, HSI H i sh 4 4
MR . FI L@ % E RCC_CTRL.HSIEN A7 4T JF A< HSI 4.

WIS HSE fiRIRG 2 8, HSI B 8PS 3 E N & B EE. 2% 6.2.8 TII #1242 R%.
6.2.4 PLL &
6 PLL 7] F T 540 HSI 8¢ HSE W80, 25K 6-2 e . DAZIFEfRE PLL 2 /i 5¢ i & (%4 PLL

i NI (HSVHSE K340 FIECE 540 A 1. —H PLL #{#fE, XS EIAFEAE. @it RCC_CTRL
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H1 RCC_CFG a7 s H 4z il 7 K BC & PLL.

WIS PLL TR 7RI Bl b B 27 A7 28 LA S0 VF, 24 PLL #EAA RN, mIr=Aerb Wi eiid .

6.2.5 LSE B4

LSE k2 —A 32.768KHz MIMKIE S S A Bl B R 2% . T A S INF e 503 oAb 5 P Th g3t — /M T
FE LA B (1D B

LSE i #hifii RCC_BDCTRL.LSEEN {7 )5 Z A1 5% 4]

RCC BDCTRL.LSERD 1 #87~ LSE B2 B fa e . fEEsE, BERIX M5 1 f5, LSE NEfES
ARG K . G SR AE I b T WAy A7 38 LA o ir,  nl AR TS K .

6.2.5.1 LSE /MFBT 49 (LSE 35 #%)

XA, TR Sk IMHz (4 ek, B A] L it % RCC_BDCTRL.LSEBP #l
RCC BDCTRL.LSEEN i ki #FiZiE. Ha5thR S0%MANER 855 OFik. IEZE = /M) BIE
FE3] OSC32 IN 5[, 1fif OSC32 OUT 3| j{LZigs (Hi-Z).

6.2.6 LSI B4

LSIRC 7] BLfE STOPO/STOP2 1 STANDBY #£3 ~ 4 IWDG 1 AWU #2fitit 8 . LSI B £h 4K 21 40kHz.
D5 BE S BRI F M A e B SR E

i#jd RCC_CTRLSTS.LSIEN 74T JFuk 5% ] LSI i 4.

RCC_CTRLSTS.LSIRD {7457 LSI W42 BFaE . RN, BRI E, Wl aygoiis.
SAES B 1 75 A7 25 (RCC_CLKINT) HH S REXT AL, T AT DA A= i

6.2.6.1 LSI

AT DL I AR M2 P SRR AR 2% LST AR IR 22, LIRS T mfg FE I RTC PR RN IWDG B (Hixeeshik
HH LSI $2 LR B,

1‘5?‘/’%7 PLE L A TIMS B8 (TIMS_CLK)JU & LSI A0 45K ok seBl . & i HSE FIERf I RIE, 3R AT
DL A% RTC (1) 20 7550 42 SR 3RAGUERA Y RTC e, LA SRS HERAIY) IWDG I I
8]

LSI KL BT -

1. 17 TIMS, WEEIE 4 AR

W HE AFIO RMP_CFG.TIM5CH4 RMP £i74 1, 4 LSI N iEH:S] TIMS 1818 4
iHAE TIMS 3R/ EUEL 4 SR B & LS ol ;

R 45 AN BT 75 0 RTC W JEAMOT (G T 1B, B 20 AT 44 8% o

6.2.7 R4 (SYSCLK)%E £

RO ENLE, HSIRGAHHE N RGR Bl B hEE B sl PLL [A131E N RGH B0, e A REHE
fF1k,

A won
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R HAR e diac e 7 (LB shia e fr B EIR 8 PLL A25€ ), A — AN SR 2 55— g o)
B kA EPOEBER P RBCA M, RGN BV A S KA, B2 A AREhRmsE, 4 kD).
FERT B2 25 A7 4% (RCC_CTRL) HLAPIRZSALARRURAN N Bl el 45 17, WA Bl H AT IR RGE Bl

6.2.8 B 8h &2 42 RSG5 (CLKSS)
224 A4 AT DU R Bid ¥ RCC_CTRL.CLKSSEN RS, — R ME, WAkl 4¢E HSE IR
SIS ENIE I JE R P, JRE HISE Wb 6 I A

R HSE B eP B, HSE &% 286 B ah ok, B8t iz 2 s e i 2% (TIM1 A1 TIMS) 1)
MR NG, AR 22 4 KRG W CLKSSIF, YR8 34T & Bed it . CLKSSIF H W% 2 31 Cortex™-
MA4F [f) NMI (ANA] D) H k.

—H CLKSS #:80%, 3 H HSE M4 Ik, CLKSS Flrt=4:, 3 H NMI A7 4. NMI 5% S:
HAT, H 3 CLKSSIF WAL HE B - R, 75 Z2M 0t 75 NMI AL #EFE 7 H % B RCC_CLKINT.CLKSSICLR
ST SR I7 % FH BT

NS HSE k% & BB IR AR R Gt (RER R 8% . HSE FIAE PLL fag NI 44, PLL I8 FH A R G0
B, RS FEARGN B2 HSI IR 4%, JF HAME HSE $R¥ S 44t . WsRi% ¢ HSE 4 (9
WA 73450 AF D9 PLL Sy NI B, 8424 HSE Iy, PLL K545 5< M o

6.2.9 RTC Ff4F
% RCC_BDCTRL.RTCSEL[1:01473F474af%, RTCCLK 4pJsnT L& HSE/128. LSE 5 LSI i 4f. [k
FAIRE AL, BB SR,
LSE W4hE &0 B, {H HSE F1 LST I #h AN 2. (Rl
B 4R LSE #k0y RTC 4
& HEE Ve 4ERRAEE, R Vop BLHEBEDINT, RTC 54k%: LIE.
W QR LSI By B BT (AWUD i
& R Vop LN,  AWUARESARERIRIE. A5 LSIAHE, TEIL 6.2.6 19 LS 4.
W HSE B8R 128 230 45E1E Y RTC 4
& 4R Vop HEEBTIRTE P E R A (1.8V R DI, U RTCOIREAHE -
& U E YRS 2747 % PWR_CTRL.DBKP fi7 (M. 4.4.2 %% (BUN & RIS HETD N 1.

6.2.10 F 'S8

W IWDG HAE I B A5 7 5 81, LST JR3% s 4l o il 77 g - B RE A F . LS R #sfase f5, I
By iRt 4S IWDG.

6.2.11 B8 H (MCO)

Tl il B HH (MICO) DT RE ST YRR IR B 5% HH B4 BT MCO 51
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6.3 RCC %1758

% RCC_CFG.MCO

RCC Zifisanlilit AHB M7, Zifeesii .

6.3.1 HFAaaK
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Offsed Register HAEHEERERNEERHERNEHEEIEE gl3[alg][d[e]o]e[r][efw][~][eo]«]=]o
A g n
£ = &|ol|5

020h RCC_BDCTRL Reserved %52 Reserved § Reserved % ?, E’
8"~ e -

Reset Value 0fo 0Jo 0 |o]o
ARERARORREEE
2lelelzlo|ble|lole|s|3|35]e 2|a
024h RCC_CTRLSTS o;: 8 8 E % QZ: § % % ; é tl'_uJ % Reserved Z’ Z’
5%5"7&5‘-2“1&’031103
Reset Value o{ofJoJolafaJo]o]o 0fofo 11
Slslhl Bl Bl6]|E >
Cle|X |22 |Z|2[B|5
02gh| RECAHBPRST Reserved |2 2181818 2 g2 Reserved
clElic|<|<|[<|9|&|&
Reset Value 0 olofoJo]o [ 0|
- -
¢ 2
3 | ¥ , , 2|3 , ADCHPRES
ooch|  RCC_CFG2 : g RNGCPRES[4:0] Reserved ADCIMPRES[40] | & s ADCPLLPRES[4:0] 0]
c | F 2| ¢&
Reset Value o[oJoJoJoJo oJoJ1J1J1]o oJoJoJoJoJoJoTJo]Jo
2|4 2
=123 b
030h RCC_CFGS Reserved g g g TRNGIMPRES[:0] Reserved & Reserved
Elz|e 2
Reset Value 0o oJoJ1]1]1 1]

6.3.2 B ¥ B A2 (RCC_CTRL)

s Hidk: 0x00

SAE: 0x0000 0083

31 26 25 24 23 20 19 18 17 16
Reserved PLLRDF | PLLEN Reserved CLKSSEN| HSEBP | HSERDF | HSEEN

T ™ ™ ™w T ™w

15 8 7 3 2 1 0
HSICAL[7:0] HSITRIM[4:0] Reserved | HSIRDF | HSIEN

T ™ T ™w

Brigk B i 3o

31:26 Reserved REE, DARIEEALE

25 PLLRDF PLL [N $hh 25 45 G Ar

PLL I #h gt 26 5 e i B A
0:PLL Kit2s
1:PLL E.5t%5
24 PLLEN PLL ffigefr
HEEEALREE . 3\ STOPO/STOP2/STANDBY #x(if, HIAEHEE. 4
PLL F1E RGH BP0, ZAREEE .
24 HSVHSE {E4 PLL (I 4iEI, PLL R&#41 T B 2] HSUHSE I £t 4%
0: %%H PLL
1: f#fE PLL
23:20 Reserved RE, LARREEANAE
19 CLKSSEN I 2z 4 R GG RE AL
H A E AR
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R 2 E1:57)

0: A% FH I B AG ) 25

1: Wik HSE R a5, W RERphARm 2%

18 HSEBP A7 v T BN e 5 S R AL

HER A EALANE R . %00 R RETE HSE Ry 2 25 bR 5N

0: %51k HSE ¥Ry #3055 B DB

1: fliGE HSE #ik3% #4511 55 B DI e

17 HSERDF A0 TR B e A R T

HSE t&% 5 - B 7. %077 HSEEN £7 75 %5 7 % 6 > HSE b ks
%.

0: HSE Ktk

1: HSE g%

16 HSEEN A1 e B e e o7

B A AEZ . 3E STOPO/STOP2 B; STANDBY #a i, mifFiEZ.
2 HSE B M A E RGBT, 20 RS % .

0: Z%1- HSE R %%

1: f#fE HSE R% 8

15:8 HSICAL[7:0] PR 08 o e e A
XL FE bR BhE E ShRTia 1k
73 HSITRIM[4:0] | P98 3 A 8 1E

HRAE BN XA R R NS HSICAL[7:0167, PAF R e A &6 HSI RC
TR B AR (N e A . A4 HSICAL B3t 2 1] (0 25 20 9 40kHz, BR
WE A 16, A% HSI 7% 8MHz£1%.

2 Reserved RE, LIORFEAME

1 HSIRDF AT 50 SR o e 2 A 5

HSI Bt 5 htdfF & Az . HSIEN [R5, A HE 6 >N E 8MHz R &% 44 i
BRI BETEE .

0:HSI £t

1:HST w44

0 HSIEN PR e Sk e e

BN ATEE . X ST AERG T, EZAREE. 4N
STOP0/STOP2 B STANDBY #=ik [F18 & 4 HSE #bEmy, HAEfFEALLAE H
HSI ¥R #% . Wik HSI B HEHE R eh, MZAAREE AL,

0: #51F HSI R s

1: fligE HSI IR %%

6.3.3 I PP L B HF 743 (RCC_CFG)

s HbE: 0x04
EAE: 0x2000 0000
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31 28 27 2 2% 23 2 21 18 17 16
T T T T T T T T T
MCOPRES[3:0] PIEIC-%E]L MCO[2:0] Reserved PLLMULFCTI[3:0] PLLISE | pLLSRC
1 1 1 1 1 1 1 1 1
™w ™w ™w ™w ™w ™w
15 14 13 11 10 8 7 4 3 2 1 0
T T T T T T T T T T
Reserved APB2PRES[2:0] APBIPRES[2:0] AHBPRES[3:0] SCLKSTS[1:0] SCLKSWI1:0]
1 1 1 1 1 1 1 1 1 1
™w ™w ™w T ™w
RrI, ZFK Eiipn)
31:28 MCOPRES[3:0] MCO TR4545
R EEEE.

0010: Hi PLL BJ#h 2 Z3-454E N MCO B4
0011: fH PLL %l 3 4045114 MCO B b
0100: Hi PLL B%h 4 43 454E N MCO B
0101: H PLL B%h 5 43454E N MCO B
0110: fH PLL %l 6 434514 MCO B b
0111: f PLL B 7 2 0ifFE A MCO B %l
1000: FH PLL B 8 20 0ifFE A MCO B %l
1001: F PLL b 9 20 0ifFE A MCO B %l
1010: FH PLL W4 10 4457 MCO I 4
1011: B PLL B4 11 43854E  MCO B 4
1100: FH PLL i4d 12 43 40ifEN MCO i 4
1101: B PLL I4d 13 23 40fERN MCO i 4
1110: B PLL I8 14 43454E N MCO i 4
1111: F PLL W 15 44078 MCO I 4
Hed: TarkE

27 PLLMULFCT[4] AL A[21:18) AT PLL f5 40K T #iiR 1% 2% PLLMULFCT[3:0].
26:24 MCOI[2:0] g o) 2 BN By L R
A RPE B RS

Oxx: JoiT &

100: ERERGATEN (SYSCLK) #iith

101: JEREP T EERR B (HSD %t

110: EFAMH SRS (HSE) %t

111: %% PLL %405 (% H

LT B I 7E IS S T e MCO 87 350 ] 55 2 i 6 7
TR FIE Ry di i 5 MCO F] IS, I (R f i 1] AT ANEE 3 SOMHz
/O 1R FEHFD.

23:22 Reserved PREE, DaiRFFEAE
21:18 PLLMULECT][3:0] PLL £ 2 B (L4 bit27)

fEIR AR B N X e fr W AEAE PLL B25FI S N . PLL 4R A 15
it 144MHz.

00000:PLL %y \Fsf <2

00001:PLL % \ B %13

00010:PLL %y \Fsf x4
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R BFR E1:57)

00011:PLL % A\ B 4ix5

00100:PLL %t N £ x6

00101:PLL %y \Fsf <7

00110:PLL % \Ff 441> 8

00111:PLL iy A\ B fx9

01000:PLL %y AB4h>10

01001:PLL i A B #h=11

01010:PLL %y AB =12

01011:PLL i A\ #hx13

01100:PLL fii A\ B £l <14

01101:PLL i A\ £lx15

01110:PLL #iy Ni%Px16

01111:PLL ¥ AB%h>16

10000:PLL #i A\ B fx17

10001:PLL %y \Hf 418

10010:PLL % A\ B 4Px19

10011:PLL iy A B 4h=20

10100:PLL Hiy N i 4h>21

10101:PLL #i A\ B x22

10110:PLL iy NI <23

10111:PLL iy A\ b <24

11000:PLL it A I £ <25

11001:PLL i \Irf #frx26

11010:PLL iy NI 4h=27

11011:PLL iy A\ B4 x28

11100:PLL iy A\ B £1x29

11101:PLL A\ £h<30

11110:PLL F N B 4h=31

11111:PLL % B 81%32

17 PLLHSEPRES PLL %1 A\ 1) HSE TR 45 4%

M EAANEE, FEEA PLL 27 HSE 404, %07 LAELE PLL 25
EN.

0: HSE 8 AS 4345

1: HSE If#h 2 4340

16 PLLSRC PLL I $hi&

BN AEE, FLEikR PLL AHehE. %07 HAETE PLL 25 FHR 5N,
0: 3EF%E 2 2455 (1 HST M6 4 PLL i A\
1: i%&4% HSE B8 {E PLL f A\ B4
15:14 Reserved fREE, VIR FEEANE

13:11 APB2PRES[2:0] APB £ (APB2) T2 471 %
B A ANEE, E APB2 I 4H(PCLK2)KI M &2 8. FHfiff PCLK2 A
#Bt 72MHz,
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0xx:HCLK R4

100:HCLK 2 43-4%i

101:HCLK 4 434%i

110:HCLK 8 4345

111:HCLK 16 4347

10:8 APBIPRES[2:0] APB i (APB1) T4 Al o%

R EAAES, BCE APBI B4 (PCLK DM 2%k, T PCLK1 AN

#B it 36MHz.

0xx:HCLK R4

100:HCLK 2 7345

101:HCLK 4 7345

110:HCLK 8 44

111:HCLK 16 734

7:4 AHBPRES[3:0] AHB FilsySids

B ATES, BLE AHB B4FHCLK) M4 52 5

0xxx:SYSCLK 4347

1000:SYSCLK 2 434fi

1001:SYSCLK 4 434fi

1010:SYSCLK 8 /345

1011:SYSCLK 16 434

1100:SYSCLK 64 434

1101:SYSCLK 128 4345

1110:SYSCLK 256 434

1111:SYSCLK 512 4345

3:2 SCLKSTS[1:0] ARG YR ES

FH B AL B R 22 AR 7 A5 P IR B b A D R G e

00: RGBT EK H HSI

01: RZRT#KH HSE

10: RGN Bk E PLL fii

11: A"H

1:0 SCLKSW[1:0] RGBT B

H R A AR 5 AR 6 R e B

2B STOPO/STOP2 BY, STANDBY ##7Bl, HSE %% % & 2L i &
(RCC_CTRL.CLKSSEN Ji f) B, Hifd {5 B Dhsgi i % HSI.

00: 1EHF HSI1EA RGN B

01: %3 HSE 1E N R GiRT4f

10: L+ PLL %t R Gehd o

11: A"H

6.3.4 B8 BT B 78 (RCC_CLKINT)

g Hdik: 0x08
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18

17

16

Reserved
1 1

' ' CLKSSI ' PLLRDI

CLR Reserved CLR

HSERDI
CLR

HSIRDI
CLR

LSERDI
CLR

LSIRDI
CLR

13 12 11

10

w w
9 8 7 6 5 4

w
3

w
2

w
1

w
0

Reserved

PLLRDI | HSERDI
EN EN

HSIRDI
EN

T
LSERDI | LSIRDI
EN EN CLKSSIF Reserved PLLRDIF

HSERDIF

HSIRDIF

LSERDIF

LSIRDIF

™ ™

™

™ ™ T T

T

T

T

T

(e

ey

R

31:24

Reserved

TREE, IR FFEALE

23

CLKSSICLR

I 22 4 2R G b TS BR
FH A E A LA BR CLKSSIF #ridi.
0: JLRUR

1: j&R CLKSSIF fri&

22:21

Reserved

RE, LAGRFFEALE

20

PLLRDICLR

PLL s Wrig ke

B34 B A7 DL B} PLLRDIF #7 .
0: JERCR

1: &P PLLRDIF fri&

19

HSERDICLR

HSE 24 1 Wi

¥ B Az LU BR HSERDIF #7& .
0: LXK

1: %K% HSERDIF #5i&

18

HSIRDICLR

HSI 525 b ki

B Az LU Bk HSIRDIF #7:&
0: LXK

1: %F HSIRDIF Fp &

17

LSERDICLR

LSE 45 Wnig ke

B Az LU B LSERDIF #7:&.
0: JLRCR

1: %K LSERDIF #5:&

16

LSIRDICLR

LSI 48 Hh Wi b

H A B A LIERR LSIRDIF #rdi.
0: LXK

1: %B% LSIRDIF #5i&

15:13

Reserved

RE, LAGRFFEALE

12

PLLRDIEN

PLL st Wi fi e

HH 3 B ALANE R AR FANZE S PLL 26
0: Z%H PLL whek bk

1: f#ifg PLL whek p ik
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(e

ey

R

11

HSERDIEN

HSE w4 H Wi fif 5&

PR A AR 2 DA B RIAA A HSE a2t it .
0: 25/ HSE il

1: fiifE HSE #tés b

10

HSIRDIEN

HSI st 4 i e

EH R A AR 2 DA R A HST s 45 v T
0: ZE1E HSI 52 ik

1: fiifE HST w45 b

LSERDIEN

LSE #t% h Wi e

B R B AR % DA PR LSE A2 vh i
0: ZXF] LSE mtgg iy

1: flifE LSE mhgk by

LSIRDIEN

LSI 525 bk i g

B B AR 2 LS PN AR LST s 26 .
0: ZXF LSI Bt ik

1: f#fE LSI st i

CLKSSIF

I B 4 R G0 bl dR

MTEANH HSE 483 2% SR ) 0 f 55 B el At A 2 46
0: JG HSE B B ki 5| 2 (i b 22 4= 2 50 v e

1: HSE Bl b 5] A2 i i o 22 4 R 5o b b7

Reserved

TREd, IR FFRALE

PLLRDIF

PLL g4 Wibr &

24 PLLRDIEN E A7 H PLL I8 0, 1% A7 b A B A7

A I 3 8 PLLRDICLR A7k 75 1 .
0: JoH PLL #15E 51 2 i gt 28 A b
1: HH PLL 852 5| M Bt & v b

HSERDIF

HSE mi 48 WidR &

24 HSERDIEN B 47 H. HSE I $ v 4% 47 e 54 B8 467
AL Bkl i ¥ B HSERDICLR A7 K& Kz «

0: JGH1 HSE R % &% 51 RS (1 gl 28 v Wy

1: HSE #R¥% #s 512 (I St 2 vh ik

HSIRDIF

HSI w4 s &

24 HSIRDIEN B 7 H. HST i 45 4 i i B 457
AL R T ¥ B HSERDICLR 7 KI5 ER

0: JoHT HSI 4R35 35 51 S I i gt 28 v 7

1. fH HSI R4 51 A Bl 4 v

LSERDIF

LSE #t 4 h ikr &

4 LSERDIEN & i H. LSE Ik £ 45 It p i B £
AL B FiE T ¥ B LSERDICLR 7 K&K .

0: JGHH LSE ¥R 2% 512 (1 S i 28 v i

1: H LSE #3728 512 iy it b gk 4 v b
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R B Ei3%
0 LSIRDIF LSI At H s &

24 LSIRDIEN {7 H. LSI i b st 25 i b i 4k B A o
A A 15 B LSIRDICLR 37 K& B
0: JCHH LSI k%25 51 ke i i Blgh 28 o Wt

1: LSIR &% 51 I Bt 25 v b

6.3.5 APB2 #MEE AL EF 7785 (RCC_APB2PRST)

fmFsHE: 0x0c
Al 0x0000 0000

20 19 18 17 16

Reserved

UART7
RST

I2C4RST | 12C3RST UQ&“ Reserved

12

11

™w ™w ™ ™w
4 3 2 1 0

Reserved

USARTI1
RST

TIM8RST | SPIIRST

TIMIRST

Reserved
L L L

IOPERST

IOPDRST

IOPCRST |IOPBRST

IOPARST | Reserved |AFIORST

™w

™w ™

™

™w

™

™mw ™w ™w ™w

bk

R

(P

31:21

Reserved

REE, DLARFFRALE

20

I12C4RST

12C4 L.
BB A EEE .
0: JHEKRELL

1: &7 12C4

19

[12C3RST

12C3 54,

A B A EEE .
0: JHEKREALL

1. 57 12C3

18

UART7RST

UART7 {7
A B AL RS %
0: JHEKMRELL
1: B17 UART7

17

UART6RST

UART6 &AL
A BALRE %
0: JHEKMRELL
1: £17 UART6

16:15

Reserved

TREE, IR AL E

14

USART1RST

USART1 & fir
A BALREE
0: JHFREAL
1: E{1 USART1

13

TIM8BRST

TIM8 &L
BB A%
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0: EBREANL
1. EALTIMS

SPIIRST

SPI1 E41

WA B A REF
0: JEMRELNL
1: 517 SPIL

11

TIM1RST

TIM1 &1
A B A REE
0: JHERREANL
1: Eii TIML

10:7

Reserved

RE, AR R AL

IOPERST

GPIO %1 E H 7.
BAEE 1 BEE.

0: JHEKREAL

1: E {7 GPIO %1 E

IOPDRST

GPIO %11 D H 7.
BAEE 1 BEE.

0: JHEKRELL

1: H {7 GPIO %% 1 D

IOPCRST

GPIO ¥ 11 C B,
BAEE 1 BiEE.

0: JHEKREALL

1: & GPIO %11 C

IOPBRST

GPIO i 1 B E 47,
BAEE 1 BiEE.

0: JHEKRELL

1: H 47 GPIO %1 B

IOPAMPRST

GPIO ¥ 1 A Efr.
BB 1 EE.

0: JEMRENL

1: E47 GPIO % H A

Reserved

TREE, IR AL E

AFIORST

AFIO & {1
BB RTEE
0: JEMRENL
1: E{i AFIO

6.3.6 APB1 #ME R AL 28 (RCC_APB1PRST)

Az Hdl: 0x10

SA{E: 0x0000 0000
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31

30

29 28

27

26

25 24 23

22

21

20

19

18

17

www.nsingtech.com

16

Reserved

DACRST |PWRRST

BKPRST

(CAN2RST|CANIRST]

Reserved
!

I12C2RST

12CIRST

UARTS
RST

UART4
RST

USART3
RST

USART2
RST

Reserved

15

14

™
11

™w
10

™w

™
6

™w
5

™w
4

™
3

™w
2

™
1

0

SPI3RST

SPI2RST

Reserved
1

WWDG
RST

Reserved
1 1 1

TIM7RST

TIM6RST

TIMSRST

TIM4RST

TIM3RST

TIM2RST

™

™

™

™

™

™

™

™

(e

vy

it}

31:30

Reserved

RE, IURFFEALE

29

DACRST

DAC £: L&A,
AT EALEEE .
0: JEMRENL

1: Hf7 DAC 11

28

PWRRST

LY LS L
AT EALATEE.
0: HEREANL

1o B4R

27

BKPRST

FhEH R AL
B ETEE.
0: WERREAL

1. &p#EEN

26

CAN2RST

CAN2 Hf.
BAEE 1 BiEE.
0: JHEKRELL

1: Ef7 CAN2

25

CANIRST

CAN1 E 47
BB REE.
0: iERRE AL

1: &7 CAN1

24:23

Reserved

Pred, IR FFEAE

22

[12C2RST

12C2 H A7

A B AL RIS E.
0: VERRE AL

1: Hfi12C2

21

I2CIRST

12C1 547

A BAT RS E.
0: EFRE AL

1: 81 12C1

20

UARTSRST

UARTS5 &1,
BB 1 BEE.
0: JEMRENL
1: H {7 UART5

19

UART4RST

UART4 5 {i.
BAEE 1 EEE.
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(Ve HZR it}

0: TEBREAL
1: 47 UART4

18 USART3RST USART3 7.
BB EEE.
0: JEMRELL

1: E1L USART3

17 USART2RST USART2 &A%
A BATRTEE.
0: iERRENL

1: {7 USART2

16 Reserved fREE, IR EAE

15 SPI3RST SPI3 Hfiz.
BAEE 1 BEE.
0: JHEKREAL

1: 547 SPI3

14 SPI2RST SPI2 & fii.
BOE 1 3ES.
0: WERREAL

1. 2 SPI2

13:12 Reserved LREH, WIREEEAAE

11 WWDGRST AR AL
BAFE N AEE

0: JBEBREAL

1. EMEOEIN

10:6 Reserved REE, DAIRFFE AL

5 TIM7RST TIM7 5EI 28 & A7
BB 1 EE.

0: JEMRENL

1: EAL TIM7 ER 2%

4 TIM6RST TIM6 K A7
BB RITEE.
0: ERREAL

1: &A% TIM6

3 TIM5RST TIMS5 5A7
BB RITEE.
0: ERREAL

1: &7 TIMS

2 TIM4RST TIM4 KA1

A BATRTEE.
0: JERREAL

1: Efr TIM4

1 TIM3RST TIM3 B
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R BFR E1:57)

A B AT RIS E.
0: JERRELL
1:E {7 TIM3

0 TIM2RST TIM2 & {1

A B AT RIS E.
0: JERRELL

1: 4L TIM2

6.3.7 AHB #ME B985 BE 2 735 (RCC_AHBPCLKEN)

s Hudl: ox14
SAH: 0x0000 0014

31 18 17 16
T T T T T T T T T T T T T
Reserved QSPIEN | Reserved
™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T
ADC4EN | ADC3EN | ADC2EN [ ADCIEN | SACEN | SDIOEN |RNGCEN Reserved CRCEN | Reserved |FLITFEN | Reserved [SRAMEN|DMA2EN |[DMAI1EN
1
™ ™w ™w ™w ™w ™ ™w ™w ™w ™w ™ ™w
i, B iR
31:18 Reserved RE, LIARFEAME
17 QSPIEN QSPI B £ fF g

WOEE 1 BEE
0: <] QSPI 4
1: {#ifE QSPI I

16 Reserved fRed, IR EEEAE
15 ADC4EN ADC4 B4 {ERE

BAEE 1 BiEE.
0: %M ADC4 R4
1: fiEE ADC4 R4
14 ADC3EN ADC3 I8 fit .

BAE 1 BEE.

0: <[] ADC3 I} %
1: fligE ADC3 Hf4h
13 ADC2EN ADC2 I B i it .

BAE 1 BEE.

0: <[] ADC2 I %
1: fligE ADC2 H4h
12 ADCIEN ADC1 Kb i
A B AT RS E.
0: ADCI1 Ift4hzk
1: ADC1 Hf#h{#

&b
He
&b
He
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LI, ZFK Eiipn)
11 SACEN SAC K FEE
WA B BEE .

0: <M SAC R4
1: f#EE SAC H4h
10 SDIOEN SDIO K8 {# g
BAEE 1 BEE.
0: <P SDIO K4
1: {#i§E SDIO 4
9 RNGCEN RNGC i {# g .
BAEE 1 BEE.
0: <M RNGC B
1: f#HE RNGC B

8:7 Reserved PRER, WA EAE
6 CRCEN CRC H #h{# R
BB AALAEE.

0: CRC }&hZkfE
1: CRC R4 fdifE

5 Reserved REE, BIREREAE
4 FLITFEN DA A7 1 L B e £ i
WA B EREE .

0: RPN 4745 1] HL I

1: AR INAEHE 1 B ) ol

3 Reserved e, WIMRFEEAN(E

2 SRAMEN SRAM I} B i i

75 SLEEP #3XF, #fh B ALANE Z LS FI/ZE ] SRAM Hi 4,
0: fE SLEEP 55\ SRAM I fi 45

1: 7£ SLEEP KixUN SRAM I i

1 DMA2EN DMA2 & i g

A B A EEE .

0: <[ DMA2 B #h

1: f#fE DMA2 i

0 DMAIEN DMAL B f G

A B AL RIS E.

0: DMAL 4k
1: DMAL I & fs

=Y
<
=Y
<

am>  amd

6.3.8 APB2 SMEET 4P {EREFF 725 (RCC_APB2PCLKEN)

g Hdt: 0x18
EAifE: 0x0000 0000
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31 21 20 19 18 17 16
T T T T T T T T T T
Reserved I2C4EN | T2C3EN [UART7ENJUARTGEN| Reserved
1 1 1 1 1 1 1 1 1 1
™w ™w ™w ™
15 14 13 12 11 10 7 6 5 4 3 2 1 0
T T T
Reserved US§I§T1 TIMSEN | SPIIEN | TIMIEN Reserved IOPEEN | IOPDEN | IOPCEN | IOPBEN | IOPAEN | Reserved | AFIOEN
™ ™w ™ ™w ™w ™ ™ ™w ™ ™w
AN By
RrI, ZFK Eiipn)
31:21 Reserved PRE, aiRFFEAE
20 I2C4EN 12C4 B ffiRE.

B E 1 BEE.
0: M 12C4 iHih
1: {HifE 12C4 Wb

19 I2C3EN 12C3 R flifg.
BAEE 1 BEE.
0: 5%H 12C3 W4
1: f3fE 12C3 W4

18 UART7EN UART7 81 it .
BAEE 1 BEE.
0: <M UARTY I gl
1: ffifE UARTT Il

17 UART6EN UARTS6 I &0 it .
BAEE 1 BiEE.
0: M) UARTG Il
1: ffE UARTG Il

16:15 Reserved LREH, IR FEEAE

14 USARTI1EN USARTL i & {i 5
BB REE.

0: USART1 4k
1: USARTL 4

amh  amd
o OF

13 TIM8EN TIMS I 8hfdifE
A B AL ANEE.
0: TIM8 i fhak

il
1. TIM8 B4 {fif

o OF

12 SPI1EN SPI1 HH4h{lifE
BB AEE.
0: SPI1 Izt
1: SPI1 4 {E

ok
He
ok
He

11 TIMIEN TIM1 i B g
A BAT RS E.
0: TIM1 IF4f2kRE
1: TIML W dfg

10:7 Reserved e, WIRFEEENE

6 IOPEEN GPIO 3% 1 E M4 {figE .
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KB EEE.
0: %] GPIO ¥ 1 E [N
1: {#ifE GPIO ¥ [ E [y 4

IOPDEN

GPIO 3 1 D IS8 fdifg
BB BTEE .

0: 2¢H GPIO 35 1 D frEf 4
1: {#EE GPIO 3% 1 D R4

IOPCEN

GPIO i 1 C Wb flifg
BB A EEE .

0: <M GPIO % [ C [t
1: 1fifE GPIO % [ C ffmtof

IOPBEN

GPIO ¥ 1 B B Bl fit

A B A EEE .

0: <M GPIO % I B [fitof
1: 1fifE GPIO % [ B (¥4

IOPAMPEN

GPIO 3 11 A B B {# B

A B A EEE .

0: 5[ GPIO %% 11 A [#yH B
1: f3fE GPIO %% 11 A [HyH B

Reserved

Pred, IR FFEAE

AFIOEN

AFIO B 8 f# R
A B A RTEE.
0: AFIO 42k
1: AFIO Wb

[aYu ey

6.3.9 APB1 #MEET 41 4F BE B 725 (RCC_APB1PCLKEN)

fmiz bl Oxlc
EAME: 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
,
OPAYP | Reserved | DACEN | PWREN | BKPEN |CAN2EN |CANIEN Reserved I2C2EN | 12C1EN [UARTSENUART4EN| USART3 | USART2 | peserved
1
™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™
15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
T T T
SPI3EN | SPI2EN Reserved WWDG Reserved FCI‘L)T%% COMPEN| TIM7EN | TIM6EN | TIMSEN | TIM4EN | TIM3EN | TIM2EN
™w ™w ™w 'w ™w ™w ™w ™w 'w ™w ™w
Ak b i
31 OPAMPEN OPAMP I
S ok
KB BEE.

0: X[ OPAMP 4l
1: {4 OPAMP %t
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R 2 iR

30 Reserved RE, WAREEENAE

29 DACEN DAC # [N R fH fE o
BAEMEEE.

0: M DAC £ Mit4h
1: ffihE DAC 8 Hph
28 PWREN FHL Y22 1 I b i
AT B RITEE
0: FELYRHE I b A%
1. RIS DBl
27 BKPEN BB I e g
BAEE 1 iEE.
0: P #1742 1 B
s A RE &2 L b
26 CAN2EN CAN2 W g ffifE.
BAEE 1 iEE.

0: KM CAN2 8
1: {fE CAN2 B8
25 CANI1EN CANL R ffife

A B AR £

0: CANI1 IH4hzifg
1: CANL1 I ghfiifig

N
A
PN
A

o OF

24:23 Reserved LRYE, IR EAE
22 I12C2EN 12C2 I #h i
AE B A G,

0: 12C2 I #haks
1: 12C2 Wi
21 I2C1EN 12C1 W8 {fiRe
BB AEE
0: 12C1 A ghakfe

1: 12C1 W fdife
20 UARTSEN UARTS B8R {f5E .
BB 1 EE.

0: KM UARTS B4
1: flif UARTS I %
19 UART4EN UART4 B0 BE -
BB 1 EE.

0: KM UART4 B4
1: flifk UART4 I 4
18 USART3EN USART3 81 fit .
BB EEE .

0: K] USART3 i &
1: f#ifE USART3 4

o OF

112/ 655

EREARBHERAT NSING TECHNOLOGIES INC.

Huhik: ERYINTT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H. +86-755-86169100
MA4ik:  https://iwww.nsingtech.com Hili4i: 518057



Ay,
%) EREK

www.nsingtech.com

(e

ey

R

17

USART2EN

USART?2 A &1 {i it
BAFEMAEE.

0: USART?2 A #hakfE
1: USART2 i 4h{diGE

16

Reserved

TREE, IR FFEALE

15

SPI3EN

SPI3 I & fdifie.

BB 1 BEE.
0: K[ SPI3 B
1: /e SPI3 B &

14

SPI2EN

SPI2 I Bl f# g .

BAEE 1 iEE.
0: P SPI2 F4f
1: f#{E SPI2 i

13:12

Reserved

RE, AR EALE

11

WWDGEN

R I g
BAFEALRITEE

0: & & 1M fhAEs
1: &R TR

[aYs aay

10:8

Reserved

RE, AR EALE

COMPFILTEN

COMP JIE 25 I i i
A B AR %

0: COMP JE% 2% B £ 2%
1: COMP &k 23T B

amd  amd
o OF

COMPEN

COMP I Bl it
BT B AT RS E.
0: COMP H}44Ek
1: COMP H#h{fifiE

TIM7EN

TIM7 € i 3R I8Pl RE .
BB 1 EE.

0: <M TIM7 52 I 8%
1: fliGE TIM7 52 b

TIM6EN

TIMG6 i 8h i g
WA B A AEE.
0: TIMG IS fh2k

i
1: TIM6 Wi

o OF

TIM5EN

TIMS B4 f
BT B AT REE.
0: TIMS H gk
1: TIMS5 i

o OF

TIM4EN

TIMA4 i 8h i g
WAt B A AEE.
0: TIM4 I b2k R
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(e

ey

R

1: TIM4 WH5p{ffe

TIM3EN

TIM3 B £ ff

BAFEREE.
0: TIM3 A fhdk
1: TIM3 R

N
H
N
H

[y

TIM2EN

TIM2 I G

BB AEE.
0: TIM2 i Bhakf
1: TIM2 I fiif

o OF

6.3.10 475 F il B 785 (RCC_BDCTRL)

s Hudl: 0x20

SAE: 0x0000 0000

31

17 16

BDSFT

Reserved RST

10

9 8 7 3 2 1 0

RTCEN

T T T
Reserved
1 1 1

RTCSEL[1:0] LSEBP LSEEN
L

™

™ ™ ™ ™

bk

Y i

Eiiipy

31:17

Reserved

TREd, IR FFRALE

16

BDSFTRST

R AL
BAEE 1 BiEE.
0: TfEH

1: B

15

RTCEN

RTC B} £ {fi6E

A B AR %
0:4%HE RTC I b
1:{#ifE RTC A4t

14:10

Reserved

RE, LARFFEALE

9:8

RTCSEL[1:0]

RTC B Bl #

AR L% $E RTC 4. — B3E# 7 RTC WH&HR, 78 P& IHRE
P2 AT TCVE T . X ey ] LA It ¥ B BDSFTRST {7k & A7

00: JoHfgh

01: %45 LSE ¥R 231 Jy RTC I4h

10: 4% LSI #R% 34E N RTC I b

11: %45 HSE k%% 128 4450 RTC

Reserved

TREE, IR AL E

LSEBP

AR IR 7 4% 55
FERRBIT, BB ARG T 55 IR &% . %00 R BEAE SN R IR 7 e 4%
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vy

R

FETE N,
0: LSE ¥R % A 5%
1: LSE #R¥F% 558

LSERD

AR IE B B4R 2 ik

H A B A AN S LAYE S LSE R e /e %5 . LSEEN f7if% )5, LSERD
£ LSE B 6 MEHETEZ .

0: HMERIE IR, 5 A 4

e SMERIER, o8 i 4

LSEEN

MR I PR 7 25 1 fE
AT EALATEE .

0: ZEIEAMERAC
1: fHAESMARAG

IR &

i
R A o

JE®: RCC_BDCTRL.LSEEN, RCC BDCTRL.LSEBP., RCC BDCTRL.RTCSEL #/RCC BDCTRL.RTCEN 1
LT # G U, XL R T2 SR, R H 1 PWR_CTRL.DBKP 1/ &1/ )77 FE#E K. XLefi H
FE 1 35 M I (LG KR AT 1 1A PR R AN S X LB

6.3.11 ¥ REFF 2 (RCC_CTRLSTS)

s Hidl: 0x24
SAE: 0x0C000003

31

30

29

28

27

26

25

24

23

22

21

20

19

16

LPWR
RSTF

WWDG
RSTF

IWDG
RSTF

SFT
RSTF

POR
RSTF

PINRSTF

MMU
RSTF

RMRSTF

RAM
RSTF

Reserved

BKP
EMCF

RET
EMCF

BOR
RSTF

Reserved

Reserved LSIRD | LSIEN

Z2y i)

Eiiipy

LPWRRSTF

RIIFEE bR &

YRR IHFEE B AL AR R E .
BAE@T 5 N\ RMRSTF {75 %

0: RKAEMIFEFHEA

1 RAACIFEE B AL

30

WWDGRSTF

HOEE AR

KA OV TR AL iR E A .
BAE@T 5 N\ RMRSTF {75 %
0: REAETOEITMEN

1: RAEGOEITEN

29

IWDGRSTF

ML E T E AR

KA 1M A e s E A
BAET 5 N\ RMRSTF (g% .
0: RREMLEIEA
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LI, 2 g
1. REMSIETIREN
28 SFTRSTF BB Ak E

RA AT B LN A B

BAiEd 5\ RMRSTF (g% .

0: RRERMEN

1. RABMEAL

27 PORRSTF /A HL R AR

Y& S ENE A - R DAL NEER T L KA

BAF@T 5 N\ RMRSTF fiEZ.

0: Ak /MR L

1: RAE LB EN

26 PINRSTF ST IR AR &

24 NRST 5| R A= AL iR B A7

BAE@T 5 N\ RMRSTF f7iE %

0: AR NRST 5| K fL

1: &E NRST 5| & A7

25 MMURSTF MMU &5 &

KA MMU AL R E A

BAE@T 5 N\ RMRSTF f7iEE.

0: KK4AE MMU Eir

1: KRE MMU Ef7

24 RMRSTF THBRE AR

BAEEE 1 SRS R ETA Z AR

0: LA

LB E s &

23 RAMRSTF RAM S ik

£ RAM EA0 AN ifEE 1, Pofkilid S RMRSTF ARk
0: & RAM HAr R4

1: 4 RAM Bkt

22 Reserved fRE, LIARFFEAME

21 BKPEMCF FAI EMC E A1 bR &

TE# IR EMC SA0R AR g B 1, W4HEE S RMRSTF f77E 5.
0: T&HHKk EMC " 54

1: A& EMC Ak 4

20 RETEMCF {REE EMC E A bRE .

TEORFEIL EMC AR AN AR E 1, B {Filid S RMRSTF A7k .
0: FARFFR EMC Bhi kA4

1: HRER EMC £ K4

19 BORRSTF BOR S fifris.

£ BOR E AL &AM A E 1, B {Fidit S RMRSTF A0 .
0: £ BOR Efi k4

1: H BOR EfL K4
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(e

ey

R

18:2

Reserved

REE, IR FFEALE

1

LSIRD

PN ARG IR 7 s w2

FR AR 2 B A7 A1 LAAE 7R N B RC 40KHz #R % 28 R 54 . LSIEN B E G,

LSIRD 7 3 NP3 RC 40KHz HE 7% 26t B 5 15 & .
0: PI#F 40KHz RC IR % 280 Bh R il 25
1: & 40KHz RC 1R ¥ 2% i b g 2

LSIEN

P R R 377 25 18 A

BB AEE .

0: ZEF N #F RC 40kHz $R 1% 2%
1: f##EME RC 40kHz $R % 4%

6.3.12 AHB #ME E I &F 74 (RCC_AHBPRST)

fmisHidl: 0x28
SAE: 0x0000 0000

17 16

T T T T T T T T
Reserved
1 1 1 1 1 1 1 1

QSPIRST | Reserved

15 14 13 12 11 10 9 8 i i i i i i i " i 0
IADC4RST|ADC3RST|ADC2RST|ADCIRST| SACRST | Reserved RNGCRST] Reserved
— — — — — — . . . . . . . .
Bk 2R 3%}
31:18 Reserved fRE, LIARFFEAME
17 QSPIRST QSPI E A7,
BAOEE 1 iEE.
0: iHRREALL
1: &7 QSPI
16 Reserved fREE, LIARFFEAME
15 ADC4RST ADC4 H L.
BB 1 8EE.
0: JERELSL
1: HEfL ADC4
14 ADC3RST ADC3 & fii.
WHE 1 8EE.
0: JERELSL
1: /L ADC3
13 ADC2RST ADC2 Hfii.
WHE 1 8EE.
0: JERELSL
1: 57 ADC2
12 ADCIRST ADC1 E4ir
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R 2 iR

A B AT RIS Z.

0: JERELL

1: 5247 ADC1

11 SACRST SAC 5.

BB EEE .

0: JERRELL

1: HA7L SAC

10 Reserved REE, UAREFEAME
9 RNGCRST RNGC Efi.
BB A EEE .

0: HFRELL

1: S AL RNGC

8:0 Reserved RE, DARFEEAE

6.3.13 BT 4P EC B H 7% 2 (RCC_CFG2)

g Hhdt: 0x2c
SAE: 0x0000 3800

31 i 30 29 28 i i i i 24 23 . . . . . . . 16
Reserved Tng’lg]fK RNGCPRES[4:0] Reserved
15 i i " i i 11 rl\g 9 8 i i i i 4 3 i i i 0
ADCIMPRES[4:0] AggﬁM Reserved ADCPLLPRES[4:0] ADCHPRES[3:0]
. — . — . — . . - .
i, B iR
31:30 Reserved LREH, WIREEEAAE
29 TIMCLKSEL TIM1/8 i} BhiE#E
WA E A REE.
0: Ui APB2 Tilsr#iias A 1, NEF: PCLK2 £y TIM1/8 B, 750,
%% PCLK2x2
1: SYSCLK #i NPk 45 4 TIM1/8 B8
28:24 RNGCPRES[4:0] RNGC T4

A B B BRIX SRR S B RNGC 4k 750 A5 R 4
00000: SYSCLK 4434
00001: SYSCLK 2 434
00010: SYSCLK 3 434fi

11110: SYSCLK 31 434
11111: SYSCLK 32 434

23:16 Reserved REE, WAIRFFEALE
15:11 ADCIMPRES[4:0] ADC 1M I 4345
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(e

vy

it}

B BRI TR LA R E ADCIM 5 94345 2R 5.
00000: ADC 1M AN 4345
00001: ADC 1M A8 2 4345
00010: ADC 1M A8 3 4345

11110: ADC IM KHhJE 31 434
11111: ADC 1M H4PiE 32 2355
HIE: ADC 1ZH AL E /% 1M

10

ADCIMSEL

ADC 1M B #hii%+.

BB EEE

0: LFE HSI RN B 1Ey ADC IM (¥ A I &b
1: &$F HSE #R% 23N 2y ADC 1M % NI b

Reserved

REE, DLARFFRAE

ADCPLLPRES[4:0]

ADC PLL T4

ok B AR ZX A DICE PLL 48] ADC R0 3 R %0
ADC PLL 4 2%
PLL B 4473431
PLL B4 2 4343
PLL 4 4 4345
PLL W8 6 4345
PLL B 47 8 434
PLL B 47 10 4345
PLL F%f 12 4343
PLL B4l 16 4350
PLL B4 32 4345
PLL B4} 64 4345
11010: PLL 4 128 4345
11011: PLL A #h 256 4340
HAth: PLL B8 256 4343

0xxxx:
10000:
10001 :
10010:
10011:
10100:
10101:
10110:
10111:
11000:
11001:

3:0

ADCHPRES[3:0]

ADC HCLK T4 4

BRAT B AL FE FIX L fy PAIRC B HCLK i3] ADC 12355 R 2.

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
Hofth:

HCLK B0 A 240
HCLK Hf#h 2 4340
HCLK Hf#h 4 4340
HCLK % 6 7347
HCLK Hf#h 8 4340
HCLK I 10 4345
HCLK 4 12 4345
HCLK Hf#h 16 4345
HCLK 4 32 4347
HCLK B4 32 4343
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31 19 18 17 16
' ' ' ' ' Reserved | ' ' ' ' TRNGIM|TRNGIM | poqeryeq
15 . . . . 11 10 . . . 7 6 . . . " . " . 0
TRNGIMPRES[4:0] Reserved BORRST Reserved
. —— . . . . — . . . . .
Brigk B2 R
31:19 Reserved e, WIMRFEENE
18 TRNGIMEN TRNG A4 e Rg .
BB EE.
0: %[ TRNG Bl
1: {fifiE TRNG R0l 1 Hh
17 TRNGIMSEL TRNG 1M B8k .
BOHE 1 3ES.
0: 3L+ HSI 4R #+F )y TRNG 1M i A\ I 4
1. &$% HSE k% 41N TRNG IM i A oh
16 Reserved RE, DIARFEAME
15:11 TRNGIMPRES[4:0] | TRNG IM 4534 .
WA B BB FRX 247 LA B TRNG 1M B 8k
0000x: TRNG 1M H 8 2 7345
0001x: TRNG 1M H BHiE 4 7345
0010x: TRNG 1M H 8k 6 7345
0011x: TRNG 1M 545 8 4345
0100x: TRNG 1M 4 10 4345
1111x: TRNG IM Ff &R 32 4345
10:7 Reserved fREE, VIR FEEAN(E
6 BORRSTEN BOR K fiife.
WOHE 1 SREE.
0: A{#fE BOR E{r
1: f##E BOR &1
5:0 Reserved R, DIMRFEEANE
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7 GP1O M AFIO

7.1 B

GPIO (General purpose input/output) RIIEH A /O, AFIO (Alternate-function input/output) EJ & A TfE 1/O.
O H % SCFF 80 4~ GPIO, 444 5 41 (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE), 341 16 /M1, GPIO
Uiy A AR 0 B2 AN R S, - nT DURE 75 3R RIEBCE . 84> GPIO 5 AR oy DU e B ki th o 4
ANECE A BT Es . B 7RI RE 51 IAE, At GPIO 51 JAI#A K s E L RE )

GPIO i 7] 8 73 01l i B RS AR A
m N

m N

LR N

m HALThAE

CRPARISE e

m A

m HERE AR

n JFHNE AR

B> 1O 3w DAL AR R gRE, (HZHZ I 32 A5 P51 VO 3 D25 f7ds R 16 A7 m 8 AL 115
7). THEZH T VO i FHIE AL .
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& 7-1 VO ¥ O IR A 45
| Push-pull/Open-drain/Close p_pos Vo
Write >
| |
Output data | Output Control }
Write/Read register I I
- =
| N-Mos| |
AFIO output
| Vss| |
From On-chip peripherals I. Output driver = I
_________ 1/0PIN
_________ 1 .
| ON/OFF v Diode
Read | b I
AFIO input | Schmitt trigger I 1 Vs
- ON/OFF =
Enter On-chip perpherals I 7 I
< [
Analog input ; T I
I ION/OFF I
I Input driver = Vss I

7.2 10 ZyRefiid
7.2.1 10 iR B

10 [P 20 % 1] FTC B %577 #% GPIOx_PL_CFG, GPIOx_PH_CFG LA K% Hi %7 47 %% GPIOx_POD(x=A,B,C,D,E)
KRWHE, ARG KR E IR R PR:

£ 7-1 10 BEAFMBELE R R
it B PCFG1 PCFGO PMODE1 | PMODEO PODXZF 1725
HEWE (Push-PullD 0 03¢ 1
I8 - - 0 01: FK10MHz -
JFJ% (Open-Drain) 1 03¢ 1
10: £ K2MHz
S HIIEE HE#E (Push-PullD 0 AN
1 11: £ K50MHz
B JF% (Open-Drain) 1 AMEH
FER A 0 0 A
DL DN 1 A
A {%Lfﬂﬂ 00, (5 f# I
EVE TN L 0
EREE PN 0 1

10 FEAN AT BT e A\ B e RF PR R R s -
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R 7-2 10 AR E K N\ S H 4
e GPIOHI A GPIOH ! BB SR
s P e P HAR S B AR T
e
e 5 e i HAR S R R
e e i (B 2R 0 PR
IR Ty P 1 HAR S B LA
e

D, HrHBEER707
3t 44 0 I GPIO TR, th A 07

FrmE e N 5 GP10#i 10, ”1”FFGPIO
ftho, »17IGPIOH N
i e PEL
BMAEHRFAE JORE) IS Al B2 A0 CIEs
RS ER (A Fok Al Fek A
7.2.1.1 RSN

2 /O i I e B 9 AR I -

m HILAE VO B B EHRTE A APB2 B Bh bl KA 21 N B 27 4745

w P N EGE A A A U7 )R] RS 21 VO RS

LRI U R i il

it R A R A N A

w RIERIABCE (B, FREGEDD BAE, 59 R0 F i d B0
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B 7-2 S NE 2 LR R E
_______________ -
) ) r !
it Bit set/clear register > |Output Driver |
Output data register | }
¢ Write/Read ’ | :
e |
=== = T T 7777 | q L]
I v 1/0 PIN
DD |
I | Diode
' |
I ON/OFF
I
I | = Vss
I ON |
T‘ Input data register I Q |
| Schmitt trigger
I
l |
I ON/OFF
I
| |
= V.
| ss |
e J
Input driver Input float/pull up/pull down
7.2.1.2 T AR

4 1/O ity 1S B A I
Wil AR R A
TS B ok vy U N VA= N R
W R A
& JrRiE: AR L0 BIE N-MOS, 5] H K
i A A A LR DA B T S PR (P-MOS AR
& i AR R0 IS N-MOS, 5] H K
B H P AE 8 B 1B P-MOS, 51 B H T
B HILE VO M EREE R RS APB2 BB iR B B 25 17
WO N ER AR AR AR L VT R AT AR ] VO RS
WX R B AR S I 45 B R S NI
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& 7-3 A E
r———=—=———====—==-=-- -= _I
| Output driver v |
| Push-pull/Open-drain oo
| p-MOSi— I
=1 pl
Bit set/clear register P I
Write ) | |
Jutput data register| i Jutput Control l
- > | =
Write/Read | '
|
| ‘ |
l N-MOS
| = vss I
|
e —— ———————————— — —
t (]
/0 PIN
l I Haode
I [ I
4——| Input data register } 4{1
-~ nput data register I <] I 1
I Schmitt trigger : = Vs
! 4
Twime TTTTTTTT TS

7.2.1.3 EAThEER K

4 VO i I C & 9 E I RE R -

Wil AR R A

IS B ok vy U N VA= N R

B EIFREEE R E R, g AR AT T

BN ESMRIE SRS g g

W ERA APB2 IR, e AN BE FAE AR U5 R AT LA ] VO RES
W N A A AR G R AT AR B DO RS

Wi RO A AR AR U I A B RS — I T E
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& 7-4 E TR E
=1
|Output driver |
| Push-pull/Open-drain/Close Voo |
——{Bit setclear regisier [——> I pyose— |
‘rite N
Dutput data registeil—eg | |
I Output Control |
- Write/Read o I |
| ' l
AFIO output } |
From On=chip peripherals | N-M( 1‘!= |
| T vss |
——————————————— -
L
Fr==="="~"===="="="7"7"277 1O PIN
| | Diode
|
P AFIO input 1 Voo |
< | |
Enter On-chip peripherals | - I
ON/OFF | =
| ON 1 | Vss
4————— Input date register I <} |
Read | |
| Schmitt trigger
8 |
: |
| ONIOFF |
| |
| Input driver = Vs :
e o e o ————————— —— — —

7.2.1.4 BRI

4 /O I AT B AU U

55 L RATN S F R A A

WU A KR A AT A I E 0

U RS LR RS

W R AR, AR E DY 0" CSRIL T REMERL VO 51 R FTEAED

Bl 7-5 R FE IR I E
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| Qutput driver |
- Bit set/clear register » | I
Write | |
(Output data register
| |
- > | |
Write/Read
] |
[
170 PIN
T T T T T T T [ .
Analog Input | | Dinde
< |
From On-chip peripherals l :
| | =

| OFF | Vs
44— Input data register | 4 :
Read | ~ |
| Schmitt trigger |
: [
________________ |

ILnput driver

7.2.2 BALERS

S WE AN E A S, ST RTIT R, VO 3 O i B R UL I B 82 X ( PCFGy[1:0]=00b ,
PMODEy[1:0]1=00b). {HA LR LA S

B BOOTO. NRST. OSC_IN. OSC_OUT ZRiL T GPIO ThfE:

¢
¢

BOOTO 5| JHIER NG A\ T 4z
NRST _FF7 % N

B Sf)E, WIKRGHKHSIHERURE AR E) SWD-ITAG, JTAG 51 H#E T4 Ehisl T

4

* ¢ o

4

PA15:JTDI & T4 A\ _EHii =
PA14:JTCK B TN T HiA
PA13:JTMS & THi A\ EhifE
PB4:NJTRST & THi A\ Fhii=
PB3:JTDO & T4 th o6 b T4z

E PDO 1 PD1:

4
4

PDO 1 PD1 7£ 80 % LA I 5] JE 25 BRI AR 20
PDO 1 PD1 7£ 80 LA T 5l i 345 FH 2] OSC_IN/OUT

B PCI3. PC14. PCl5:

*

PCI3~15 A& R FI =10, & 0w b RERUON B
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B PB2/BOOTI:
€ PB2/BOOTI1 ERIAAET T Hidi NIRAS
€ BOOTOBRINMIANT I, ZHTE, 7 BOOT W5 A ER:, MERIAIEFE Flash EA7E06EX .

BOO'ﬁ Lﬂ%ﬁﬁ%iiuom AT e
X 0 F NS T N AR 2 AR R Bl X I
0 1 RO RGAFERAE N A B XI5
1 1 P ESRAM PN B SRAMAE A i 5 [X 35

7.2.3 Bh AL v B AL TE R

K EA A AR (GPIOx_PBSC) FIE A2 /4% (GPIOx PBC) W EEMASILI 5«17, A ASLEIAE %517
#% (GPIOx_POD) [WHhiAE, W LARE/EA—NEEAL, BN VLA B EGER, RSN
PSR . AT ESS LW, I HAEHIK APB2 S 1L 58

7.2.4 SR ir/mie BELZR

FITA i 1 #0 AMEE T e 77, AT RASE EXTI B G # -

W AT A A AR

W A AR E F T SLEEP/STOPO/STOP2 #ixQafi, S b Fhal N FF#y Al i

B PAO Al T STANDBY #¥ i

W E VO i DA 2-2 (77 OERER] 16 MM /A2, S AFIO_EXTI CFGx L&

7.2.5 RRTIRE

2 1O iy M E OV A D RERE S , o H A 24 2500k 3 A2 BC B %7 774%  (GPIOx_PL_CFG/ GPIOx_PH_CFG)
Gife, BT

B SRS LA E A G, R N RD HAN S R S RS -
S TAE: S AU E R D R A R BT -

W XU R DIRE: AL A E R e A (IR EOTR D). SR, N IS S e B
N S

i AR R Y a2 51 BT i s A7 2 T JFANR B4 % AR S R W REAFE —> GPIO
FAVC L R R St Th e, ERAMBLECAT B, I R AN E

7.2.5.1 B BhErHH MCO

Tokeps ) 2 S0V IR Bl S 5 BAMER MCO 51 (PA8). PAS 254k it B A 8 I L ohRe iz, DL YA
I B 5 AT VE MCO Il I (e 36 v b 70 B 25 4783 RCC_CFG.MCO[ 2011745 il

® 4 SYSCLK

B HSI
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B HSE
B 4R PLL B
7.2.5.2 B EFH Y 10 B FHIhRE

RN EAF SRR T RN ThEE R iGME, 7] DA — /M 2 F Th e S 0T it 21 At 51 B . mT RLIE
o A B AR S ) 2472 (AFIO_ RMP_CFG,AFIO RMP CFGx) K52, X, & HIhEem Al R k1 5]
i3 L5 A S e R NS e T S

7.2.5.3 &4k PC13~PC15 T s E U

7.2.5.3.1 &4 PC13~PC15 ThEeHiik

PC13~PC15 =45 AL T3 F, "I RAMEDy GPIO R e H T et =X

B 5Kt VDD (N EEITRIESR] VDD) S, NRThRE R H
€ PCl14 1 PC15 A LA T GPIO B¢ LSE 5 i

& PCI13 T LLEAIER 1/0 1. TAMPER 5|, RTC KHER 8. RTC Meheifbid (2 W& 2 7o
5.4 FHY)

e PRI TN GEL D E R DG BmA), EH =0 &/ PC13,PC14 PC15 /9 1/0 [OX)GEEH IR
HIHG: FERTIRANE 2MHz LU, A8 30pF, T HIXLE /O 2545241 H )37 (413550 LED ).

B Y& XEH VBAT ftHE (VDD JH K G HUITF &S] VBAT), 1] LUEH N iRThEE:
& PCl4 F1PC15 REEFT LSE 5|

& PC13 7] UA/ESN TAMPER 5|, RTC [f#hsifbmt (S0 14.2.8, & PC13 51 (51 HAHT
NARAIE ) _Efrt RTC AR UER8h, RTC Rk kb el & #0 kb . A7 (N &, RTC £ LLZ: 64
A3 5% H B NAZAG I 5] TAMPER L. @it i% & RTC CTRL.COEN iR H 51X —IhRE

7.2.5.3.2 PC13~PC15 ThEs B
AR TH (R FE AR, 3 T PC13~PC15 AR A B &0

PC14f1PC15 %A PADHR AL &

GPIOfE | LSEcH], HA& VDDA, HAE | GPIOMSE A H v

MNEThFERER (STANDBY, STOP2) 5% ke
LIVHIER, 7 e T-GPIORR

LSEAR LSEfRsedi i, LR e i ALSE| Bl

B
PC13 s PADAE B
GPIOKIzL | &I HIVDDHEH, HAENRIFERI | GPIOAIRE = H B
(STANDBY, STOP2) JH1.1VHJENR, HdE
7 e F T-GPIOR =
TAMPER3S| i AT R B 24 AT TG B L 0N SN

RTCASHER B, | MiZ 5 A F RSN, wTHFHd | AR RH
RTCH BN KMEL | RTCKUER %, RTCH &h ka5 ik
FHFP ko o B SE 2 EETAMPERIHAE K
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L, PC13~PC15 =/ 5| e # ) d sk kil 4«

m GPIOx_PH CFG/GPIOx_PID/GPIOx_POD/GPIOx_PBSC/GPIOx PBC/GPIOx PLOCK. CFG % GPIO tHE 1)
it & 27 A7 4 AR 7E Core HALJFI

m X =ANE I Mux IBHE VBAT 3, ZRIAN GPIO 5 AKER; PC14 il PC15 #4E LSEEN. £
B YIRS S . OSBRSS . GPIOC PH CFG . TAMPER A 4y 2 sl v 5 b frp bt 2 DA B
Mux.

JE: B H VDD AR VBAT B9 #I55  H PWR BB 5)1#, %4 VDD 1) POR 155
727

7.2.5.4 3 OSC_IN/OSC_OUT 3| ifE~ GPIO %% 0 PD0/PD1

N FH R ORI A R % 2%, 51 OSC_IN/OSC_OUT w1 LA GPIO #J PDO/PDI1,i it 15 & & F &k
SRR /O BB 277728 (AFIO_RMP_CFG) SZH, i FHidk:

f715  |PDO1_RMP : PDO/PD1Mti}F|OSC_IN/OSC_OUT (PDO/PD1 mapping on OSC_IN/OSC_OUT)

ZALA KRR BB 0, e HIPDORIPDIMIGPIO RS . MAME Fl IR ASHSERT (RGBT T HHE
HIBMHZPH 745 4% ) , PDOFIPDLW] LABUEZ FIOSC_INFIOSC_OUT5| il

0: AHE{TPDOFIPDLI H B,

1: PDOWR{%#|OSC_IN, PD1M:H{%F|OSC_OUT.

LIh e K REIE A T48F164 5] I 2% (7680 100fHIAIL28/I1 4% FHPDORIPDL, RNAEWBUE) .

Ve DR FLETIRE I B E I . 7 48 FI 64 T BIIEFE [, PDO Fl PDI ASGE/AHK =) i )
1F. FixtF LOFP48/64 #/%&, H#& OSC IN #1 OSC OUT #1510 (#4 PDO #1PDI), 254555k
HIRT 1%, 7] LT Yy PDO # PD1; X1 80 BIFILL | #/3%, PDO Ff1PDI1 #1NHIA 7, OSC IN #1OSC OUT
HE T, PEEEF PDO/PDI W #]OSC IN/OSC OUT.

JE: 2% 0SC IN #10SC OUT Z /)& PDO/PD1(GPIO 1559}, HSE (€557 251,
7.2.5.5 JTAG/SWD & F Th §¢ & Bt
O H FHERIN S RE SWD-ITAG IR O, T3 Wit 2 GPIO ¥m H F, 41 N R FR.

S H TR GPI0% [
JTMS/SWDIO PA13
JTCK/SWCLK PAl4

JTDI PA15
JTDO PB3
NJTRST PB4

WA I (6] 7 B H GPIO hE, miEid % E AFIO RMP_CFG. SW_JTAG CFG[2:0]f7, nJPAEGAE Eik
HEIMGEE. SR
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x 7-3 Wik O MR
SWD_JTAG /05| 4+
SW_JTAG
CF‘G . = AT e P i 1 PA13/ PA14/ |PA15/JTDI PB3/ PB4/
[2:0] JTMS/ JTCK/ JTDO NJTRST
SWDIO SWCLK
75 4:SWD_JTAG (JTAG-DP + SW-DP)
000 o VOARTHH | VOATH | VOATH | VOATH | VO A
(EADIRED
754:SWD_JTAG (JTAG-DP + SW-DP)
001 ) VOARH A | WOAHEH | WOASEIH | I/OAHE I/Ow]
{HIHNITRST
010 XHMJITAG-DP, J2FISW-DP VORI R | IOATEH | 1JORH I/Ow] I/Ow]
100 X MITAG-DP, X FISW-DP 1/O7] ] I/O 7] /0] I/O7] 1/O7]
He A H

7.2.5.5.1 SWJ_CFG B BZH 5

2 APB MFHIE G0t Xl T I, 7E5 AFIO RMP _CFG {7 T ELZH—4 APB M. XEHN
SWD_JTAG IR R ZM > APB B TERL,  PAORIE NJTRST #1 JTCK NG T A — AT A

F—AE: A 1/ 0K SWD ITAG AR NZIIME SH44 0 80 INJTRST/TDUTMS #2 1, JTCK #%
0):

BN 1 IOM ] SWD ITAG 5l iisslES (Ekindsm, B FRh, MR A,
72552 P FHEEE

HT JITAG 195 B BB N R 2 748 F(JTCK/SWCLK B #25E 2N i), Rt L FRIF JTAG
HIE NS A REA T8 . N T BESRATATIE R #2110 H°F, JTAG K% 5] I E N &R N

M NJTRST: W b$r

B JTDI: W b

W JTMS/SWDIO: M k4

W JTCK/SWCLK: M R4z

7.2.5.6 ADC Shifil ik 5 A D RE E st

ADC 973 N B A0 U 5 8 1) A 30 fish o RS2 FF MR, B 00 2 E M AR VO I B A AE A
(AFIO RMP_CFG).

R 7-4 ADC1 AMERfl R IE N Bt S R S R B R

S HIhRe ADC1 ETRI=0 ADC1 ETRI=1
ADCLAMT R EN ADCLAM i R i N 3 5 EXTI15401E ADCLAMT il i N4 5
i TIM8_CH4kg %
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K 7-5 ADC1 S1Efi 300 46 55 F Th Rk B R GY
SHYse ADC1 ETRR=0 ADC1 ETRR=1
ADCLAM i 5 K 0) ADCLAME itk J KN 3 e 5 EXTILLAH 2 ADCLAM i 5 30 i 46 5
g TIM8_TRGO#H %
& 7-6 ADC2 SR IE N F 40 & A Th R E st
2 HDide ADC2_ETRI=0 ADC2_ETRI=1
ADC24M il N ADC24M il ik B N e S EXTIL54H % ADC24M il i N4 5
L TIM8_CH4#Hi%
R 7-7 ADC2 SRl RN 46 & F ThEk E L
2R TiRe ADC2_ETRR=0 ADC2 ETRR=1
ADC24MEf & ADC24MH itk & K e 4 5 EXTI11AH ADC24 i Fi i 45 5
i TIM8_TRGO#H%E
R 7-8 ADC3 Sl RIFE N T E A ThEe E Wit
SHYEe ADC3 ETRI=0 ADC3 ETRI=1
ADC3SMT il EN ADC3FM il R IE N Fe e SEXTIL4HH ADC34MT il N4 5
LEE TIM5_CH4H %
R 7-9 ADC3 SR HN 43 & FH Th e E Bt
S HYiEe ADC3 ETRR =0 ADC3 ETRR=1
ADC3HIM i 5 KU ADC3 4N ik S 10N 4% 48 5 EXT1104H % ADC3M il 5 L 4 5
i TIM5_CH3k 3%
& 7-10 ADC4 SRR FEN R T RE E RS
S HDiRe ADC4 ETRI=0 ADC4_ETRI=1
ADCAHMEful 3\ ADCAHMNE il R E N SEXTI144H3%E ADCASMT R N4 5
L TIM5_CHAH %
R 7-11 ADC4 SRR BN 4 5 P Th R B S
2 hE ADC4 ETRR=0 ADC4 ETRR=1
ADCAHML i 5 K| ADCAH M i J I 45 5 EXT 1104H3ZE ADCASI i F) i 46 b5
e TIM5_CH3kgi%
7.2.5.7 TIMx & F Th RS & Beg
# 7-12 TIM5 £ SRk E B
SHIhRe TIM5CH4 RMP =0 TIM5CH4 RMP =1
TIM5_CH4 TIM5_CH4 5 PA3 HHiE LSl RS 28 5TIMS_CHARH % UG LSI#E4T R HE
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# 7-13 TIM4 £ FTh b E B
ST HYEe TIM4_RMP =0 TIM4_RMP =1
TIM4_ETR PEO
TIM4_CH1 PB6 PD12
TIM4_CH2 PB7 PD13
TIM4_CH3 PBS PD14
TIM4_CH4 PB9 PD15
% 7-14 TIM3 B FHTh e E st
HHTheE TIM3_RMP[1:0] = 00 TIM3_RMP[1:0] = 10 TIM3_RMP[1:0] = 11
(KA E) R4 L) (SEAEME)
TIM3_ETR PD2
TIM3_CH1 PAG PB4 PC6
TIM3_CH2 PA7 PB5 PC7
TIM3_CH3 PBO PC8
TIM3_CH4 PB1 PC9
% 7-15 TIM2 5 I oh f8 B Bt
2 HThfg TIM2_RMP[1:0] =00 | TIM2_RMP[1:0]=01 | TIM2_RMP[1:0]=10 | TIM2_RMP[1:0] =11
(KA EBR) (EBS> EWHE) (EB2> WS (SEAEBIE)
TIM2_CH1_ETR PAO PA15 PAO PA15
TIM2_CH2 PAL PB3 PAL PB3
TIM2_CH3 PA2 PB10
TIM2_CH4 PA3 PB11
% 7-16 TIM1 5 FHThis SR
2T TIM1_RMP[1:0] =00 | TIM1_RMP[1:0]=01 | TIM1_RMP[1:0]=10 | TIM1_RMP[1:0] =11
A EMS) G 43 B LA G4y R L) (GEATE AR
TIM1_ETR PA12 PA12 PE7
TIM1_CH1 PAS PAS PE9
TIM1_CH2 PA9 PA9 PE11
TIM1_CH3 PA10 PA10 PE13
TIM1_CH4 PAl1 PA11 PE14
TIM1_BKIN PB12 PAG PB5 PE15
TIM1_CHIN PB13 PA7 PB13 PES
TIM1_CH2N PB14 PBO PB14 PE10
TIM1_CH3N PB15 PB1 PB15 PE12
% 7-17 TIMS 5 FLh b E st
= B T Es TIM8_RMP[1:0] = 00 TIM8_RMP[1:0] = 01 TIM8_RMP[1:0] = 11
CCZENIED) R EWUE) (SEA BB
TIM8_ETR PAO PB4 PB4
TIM8_CH1 PC6 PC6 PD14
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S HDIRe TIM8_RMP[1:0] = 00 TIM8_RMP[1:0] = 01 TIM8_RMP[1:0] = 11
B EE) Gy %) (SE4EMAE)

TIM8_CH2 PC7 PC7 PD15
TIM8_CH3 PC8 PC8 PC8
TIM8_CH4 PC9 PC9 PC9
TIM8_BKIN PA6 PB3 PB3
TIM8_CHIN PA7 PA15 PA15
TIM8_CH2N PBO PC12 PC12
TIM8_CH3N PB1 PD2 PD2

7.2.5.8 CAN & H Th A8 & s

7.25.8.1 CAN1 R HThEE E LS

CAN1 Z 5] ALt 25 11 AL ¥ B BRI D B, W FEFR. ST D, 1E 48 Fl 64 5] A &34

XA EMETIRE (X% % PDO A1 PD1).

& 7-18 CAN1 B R ThRb E Wi
S HThRE CAN1_RMP[1:0]=00 | CAN1 RMP[1:0]=01 | CAN1 RMP[1:0]=10 | CAN1_RMP[1:0]=11
CAN1_RX PA11 PD8 PB8 PDO
CAN1_TX PA12 PD9 PB9 PD1
7.2.5.8.2 CAN2 & FHThE E LS
CAN2 155 7] AR o 23 11 B 83w 1 D b, 41 N RPR.
& 7-19 CAN2 B A ThRs E s
= H IhRe CAN2_RMP[1:0]=00 | CAN2_RMP[1:0] =01 | CAN2_RMP[1:0] =11
CAN2_RX PB12 PB5 PD10
CAN2_TX PB13 PB6 PD11
7.2.5.9 USARTx & FTh L Bk
7.2.5.9.1 USART1 % E B st
USART1/2/3 =AM N BAHEBGDIRE, 20 EH B E /74 (AFIO_RMP_CFG).
% 7-20 USART1 & f 3h Ak 2 gt
5T B USARTLRMP=0 |  USARTIRMP=1
USART1_CTS PA11
USART1_RTS PA12
USART1_TX PA9 PB6
USART1_RX PA10 PB7
USART1_CK PA8
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7.2.5.9.2 USART? & I = st
2 7-21 USART2 BRI TheEEp g
S HThRE USART2_RMP[1:0] =00 | USART2_RMP[1:0] =01 | USART2_RMP[1:0] =10 | USART2_RMP [1:0] =11
USART2_CTS PAO PD3 PC6 PA15
USART2_RTS PAl PD4 PC7 PB3
USART2_TX PA2 PD5 PC8 PB4
USART2_RX PA3 PD6 PC9 PB5
USART2_CK PA4 PD7 / PA4
7.2.5.9.3 USART3 & I B st
& 7-22 USART3 BRI ThRE E WL
SRR USART3_RMP[1:0] =00 | USART3_RMP[1:0] =01 | USART3_RMP[1:0] = 11
USART3_TX PB10 PC10 PD8
USART3_RX PB11 PC11 PD9
USART3_CK PB12 PC12 PD10
USART3_CTS PB13 PD11
USART3_RTS PB14 PD12

7.2.5.10 UARTx 5 F Th A% 5 B
UART4/5/6/7 =AML BAEIL DIRE, 2 W H BB E 77 /745 (AFIO_RMP_CFG3).

7.2.5.10.1 UART4 % Ji 5 B st
& 7-23 UART4 & Th e E st
S HThEe UART4 RMP[1:0]=00 | UART4 RMP[1:0]=01 | UART4 RMP[1:0]1=10 | UART4_RMP [1:0] =11
UART4_TX PC10 PB2 PA13 PDO
UART4_RX PC11 PE7 PA14 PD1
7.2.5.10.2 UARTS5 & ) = st
& 7-24 UARTS & HTh Ak B must
S HThRE UART5_RMP[1:0] =00 | UART5_RMP[1:0]=01 | UART5 RMP[1:0]=10 | UART5_RMP [1:0] =11
UARTS5_TX PC12 PB13 PES PBS
UART5_RX PD2 PB14 PE9 PB9
7.2.5.10.3 UART6 & i & st
% 7-25 UART6 B FITh AR B
SRR UART6_RMP[1:0] =00 | UART6_RMP[1:0]=10 | UART6_RMP[1:0] =11
UART6_TX PE2 PCO PBO
UART6_RX PE3 PC1 PB1
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7.2.5.10.4 UART7 & W = st
K 7-26 UART7 & FTh A8 E st
S HThRE UART7_RMP[1:0]=00 | UART7_RMP[1:0] =10
UART7_TX PC4 PC2
UART7_RX PC5 PC3
7.2.5.11 12C K FAThRe E Wt
7.2.5.11.1 12C1 B RS
Z: W55 F] S NG B A 7 4% (AFIO_RMP_CFG).
£ 727 12C1 B E B
BRI 12C1_RMP=0 12C1_RMP=1
12C1_SCL PB6 PB8
12C1_SDA PB7 PB9
12C1_SMBA PB5
7.2.5.11.2 12C2 B HE R4}
Z: D5 SRR B 27 745 (AFIO_RMP_CFG3).
& 728 12C2 B E B
SHYEE 12C2_RMP[1:0] =00 12C2_RMP[1:0] = 11
12C2_SCL PB10 PA4
12C2_SDA PB11 PA5
12C2_SMBA PB12
7.2.5.11.3 12C3 & 4 E B &
Z WWE H E MU E %748 (AFIO RMP_CFG3).
# 7-29 12C3 & B Lt
SHYEE 12C3_RMP[1:0] =00 12C3_RMP[1:0] = 11
12C3_SCL PCO PC4
12C3_SDA PC1 PC5
7.2.5.11.4 12C4 B E S
Z WA B AL E % 748 (AFIO_ RMP_CFG3).
£ 7-30 12C4 & HE P b
2 HDiRe 12C4_RMP[1:0] =00 12C4_RMP[1:0] =01 12C4_RMP[1:0] = 11
12C4_SCL PC6 PD14 PA9
12C4_SDA PC7 PD15 PA10
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7.2.5.12.1 SPI1 & I E BL5
Z: WA H R G B 2 7 4% (AFIO_RMP_CFG).
R 7-31 SPI1 & I E st
S HRE SPI1_RMP[1:0] = 00 SPI1_RMP[1:0] = 01 SPI1_RMP[1:0] = 10 SPI1_RMP [1:0] =11
SPI1_NSS PA4 PA15 PB2 PB2
SPI1_SCLK PA5 PB3 PA5 PE7
SPI1_MISO PA6 PB4 PA6 PES
SPI1_MOSI PA7 PB5 PA7 PE9
7.2.5.12.2 SPI2/12S2 & K E Wit
Z: )5 FH SRR B 27 /745 (AFIO_RMP_CFG3).
£ 7-32 SPI2/12S2 & I E WL 5
S HDiRe SPI12_RMP[1:0] = 00 SPI12_RMP[1:0] = 01 SPI2_RMP[1:0] = 11
SPI2_NSS/I1252_WS PB12 PC6 PE10
SPI2_SCK/I2S2_CK PB13 PC7 PE11
SPI2_MISO PB14 PC8 PE12
SPI2_MOSI/I12S2_SD PB15 PC9 PE13
7.2.5.12.3 SPI13/12S3 & i 2 i 5
Z WWE H E MU E %748 (AFIO RMP_CFG3).
2 7-33 SPI3/1283 B EBRST
S Thig SPI3_RMP[1:0] = 00 SPI3_RMP[1:0] = 01 SPI3_RMP[1:0] = 10 SPI3_RMP[1:0] = 11
SPI3_NSS/12S3_WS PA15 PD2 PD8 PC2
SPI3_SCK/I12S3_CK PB3 PC10 PD9 PC3
SPI3_MISO PB4 PC11 PD11 PAO
SPI3_MOSI/12S3_SD PB5 PC12 PD12 PAL
7.2.5.13 SDIO R HI ThRE E wisit
Z: WA H B UL B 7 7 4% (AFIO_RMP_CFG3).
& 7-34 SDIO & E ML
2 HDIRe SDIO_RMP =0 SDIO_ RMP =1
SDIO_0 PC8 PE8
SDIO_1 PC9 PE9
SDIO 2 PC10 PE10
SDIO 3 PC11 PE11
SDIO 4 PB8
SDIO 5 PB9
SDIO 6 PC6
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SHYRe SDIO_RMP =0 SDIO_RMP =1
SDIO_7 PC7
SDIO_CK PC12 PE12
SDIO_CMD PD2 PE13

7.2.5.14 QSPI & FThEE E mst

QSPI ASC R MBI, HASCHZ B, LA QSPLIOL {E N MISO, CHfEtf = i, &nr Ll
YRR AS LR . 2 0LE B AL E 74 (AFIO_RMP_CFG3).

£ 7-35 QSPI & E Bt
2 HTiRe QSPI_RMP[1:0] = 00 QSPI_RMP[1:0] =11
QSPI_NSS PA4 PC10
QSPI_CLK PAS5 PC11
QSPI_I00 PA6 PC12
QSPI_I01 PA7 PDO
QSPI_102 PC4 PD1
QSPI_103 PC5 PD2
7.2.6 A& 10 BCE
% 7-36 ADC/DAC

ADC/DACH| J# GPIOAL &

ADC PR

DAC DA

% 7-37 TIMU/TIMS

TIML/TIM8E| Ji it & PADHC & #& 2X
NI IBIEX EESLTTIN

TIM1/8_CHx

i
i H Lo BB TEX HEH 52 ¥
TIM1/8_CHxN AN H G TE X Het &2 H
TIM1/8_BKIN G PN PERAE TN
TIM1/8_ETR | 4Bl 44N ERE TN

& 7-38 TIM2/3/4/5

TIM2/3/4/55] il fic & PADFL B 53
TR IRIEIEX FAN

TIM2/3/4/5_CHx it ‘
it L BLm E X HEH 52 i

TIM2/3/4/5_ETR | &M i 2 B s N SEARLTIN

% 7-39 BxCAN
BXCAN3| GPIORL &
CAN_TX HE3 S H 5
CAN_RX TN ERA
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% 7-40 USART
USART 3| Ji [I=s GPIOHD &
X TR HE3 2 FH
USARTX_TX
- X0 T [A) AAE ER e S s+ B
A TR GiBREDL TN
USARTX_RX
B AT RS KA, "ENEHIO
USARTx_CK EEZE 52 HEHE
USARTX_RTS E A1 4 e 2 H %
USARTX_CTS D aS= ekl AL TPNGI i I L AN
£ 7-4112C
12C5| i it B GPIOH: &
12Cx_SCL 12CH} 4 PAR Sp=NasE T
12Cx_SDA 12CH PAR Sp=NasE T
12Cx_SMBA SMBA%E e S H 5
% 7-42 SPI
SP15]| FCE GPIOMt &
SPIx_SCK TN HEH 2 5
M PEALTIN
A AR AR ¥R A
PIx MOSI A T AR AR Tt NBUHT R N B S
X
- R ERL PR X ) B 2/ 3 A ¥R A
R ERL PR X ) B 22/ A KA, "ENEAIO
Eo BN SIVE Sy A NBCHT R N SCHENR & A f
A T A AR HEd 2 H 5
SPIX_MISO
- T B A X0 ) s 2/ E A KA, TATERNIERIO
T B B X0 ) s 2 MBS 2K HEd 2 FH 5
A A TN LR A
SPIx NSS i EEUNSSH AR | B (ENENTNSSTTIE R
- idlef= fHLEidle A1)
AR KA, AEAN@EANO
= 7-43 128
12S5| ji B GPIOHL &
FERE HE3 S H
12Sx_WS —
- MR FEHIA
FERE HE3 S H
12Sx_CK
- MAR IEASE PN
Rk 3 5 H %
12Sx_SD - —
- BRI A A PN s O e 0k DN Kl R X TP
12Sx_MCK FAER HEH 52 H ¥
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12S5] fiip FLE GPIOfit &
AL AH, AIEANERIO
% 7-44 SDIO
SDIO5| il GPIOFt &

SDIO_CLK HEHR S %
SDIO_CMD HEHR S %
SDIO[D7:D0] HEHR S %

% 7-45 QSPI

QSPI3| fi GPIOfi! & B
QSPI_103 WA Y |QSPIN TR U
QSPI_IO2 HmEAmE |, AR E
QSPI_IO1 HEd 2 F % &M
QSPI_IO0 eSS 4 L

QSPI_CLK eSS H 4 L

QSPI_NSS eSS 4 L

* 7-46 HAth
5| R4l S HThAEE GPIOHD &
TAMPER.RTC RTCHiH 2l B BKP_CRAIBKP_RTCCRZ 17 2%
] BN I, B i
MCO I i HE3 S H
EXTI% A2k AN H TR\ T NG DR N BT R RN
7.2.7 GPIO 8 EHLE]

BUENLEIH T VRZS 10 FEE DB B SN . M7 — N DAL BT T8 (LOCKD #2FF, £ F—kE

R o/, AReF S com DAL E, 2% L E 81UE 27 /74F GPIOx_PLOCK_CFG.

B PLOCKK CFG Bl GPIOx PLOCK CFG.PLOCKK CFG[16], RAG#E%} PLOCKK CFG /& IE#i 5]
wl->w0->wl->r0 (kb 0 WA HEZ )G, ASER 1 Za RAEEITRAEAA LN 0.

B PLOCK CFGy Rl GPIOx PLOCK CFG.PLOCK CFG[15:0], R 7 PLOCKK CFG=0 thaf & &8iE K
I A BEREAT 12 24

B PLOCKK CFG HAEEMIE 0 A GPIOx PLOCK CFG.PLOCK CFG[15:0] R 5 N H T, FE4
wl->w0->w1->10 A£G %0 FH15 AN H, GPIOx PLOCK. CFG.PLOCK._CFG[15:0]4 Fi AN AEAE 5

m " % PLOCKK CFG=0 , GPIOx PH CFG/GPIOx PL CFG fi # ft % o , A %
GPIOx_PLOCK_CFG.PLOCK _CFG[15:0]fc & fI50 .

B PLOCKK CFG=1, GPIOx PH CFG/GPIOx PL CFG % GPIOx PLOCK CFG.PLOCK_ CFG[15:0]/ =i,
X} R PLOCK_CFGy (y=0...15) =1, A8ERE, A&, PLOCK CFGy=0, AJLMEM.

B RAFIIERIERR, AR HET wl->w0->w1->10 A B8 R O BIUE #1F .
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WAL 32 A7 5 (5 AARA IR LA 4% o

7.3.1 GPIO & FH L%

GPIOA FHiufik:
GPIOB kil
GPIOC kil
GPIOD ik
GPIOE J: il

0x40010800
0x40010C00
0x40011000
0x40011400
0x40011800
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& 7-47 GPIO F1ras
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31 i 30 29 i 28 27 i 26 25 i 24 23 i 22 21 i 20 19 i 18 17 i 16
PCFG7[1:0] PMODET7[1:0] PCFG6[1:0] PMODES6[1:0] PCFGS5[1:0] PMODES5[1:0] PCFGA4[1:0] PMODE4[1:0]
15rW14 13YW12 llrwlo 9rW8 7rW6 5rW4 3rW2 lrWO
PCFGI3[1:0] PMODIE3[1:O] PCFGIZ[I:O] PMODIEZ[I:O] PCFGII[I:O] PMODIEI[1:0] PCFGIO[I:O] PMODIEO[I:()]
. . . . . . . -
R 2 iR
31:30 PCFGy[1:0] Ui x BLEN (y=0...7)
27:26 PMODE[1:0]=00 #ii N z0H
23:22 00: B IThREREA (EALEBFPIRE
19:18 01: EFHABA
15:14 10:  Edr/ PR (GER: B8 Ldy FRidm A, 7528 A8 A
11:10 M) GPIOx_POD 27 4%48)
7:6 11: 18
3:2 PMODE][ 1:0]>00 #j H #5 2CH -
00: 388 FH % d th 485X
01: 18 FH T4 X
10: 52 FH Dh R HES 4 A X
11: 5 R IhRe ik
29:28 PMODEy[1:0] | 3% x B (y=0...7)
25:24 00: HABER (RALEHEIRED
21:20 01: fFrhise=, HmOAHEE 2MHz
17:16 10: i, HOCHEE 10MHz
13:12 11: i, f#E 50MHz
9:8
5:4
1:0

7.3.3 GPIO Wi D HEEE HFF% (GPIOx_PH_CFG)

g Hdt: 0x04

HAAH:

31 30

29 28

0x8880 0000 (x=A); 0x0000 0000 (x=B,C,D,E)

27 26 25 24 23 22 21 20 19 18

17 16

PCFG15[1:0]

PMODE15[1:0]

PCFG14[1:0] PMODE14[1:0] PCFGI3[1:0] PMODE13[1:0] PCFG12[1:0]

PMODEI2[1:0]

™

™w

I'w ™w ™w ™w ™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCFGI11[1:0] PMODE11[1:0] PCFG10[1:0] PMODEI10[1:0] PCFGI[1:0] PMODE9[1:0] PCFGS[1:0] PMODES([1:0]
™w ™w ™w ™w ™ ™ ™w ™w
Pris; B4 iR
31:30 PCFGy[1:0] s x FR B (y=8...15)
27:26 PMODE[1:0]=00 #ii N 20HT
23:22 00: B IThRERE N (EAE PR
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R 2 iR
19:18 01: VS HABL
15:14 10: bBdr/ PR (ER: B bhy FRidm AT, 75 28 A& A A
11:10 i) GPIOx_POD 27 4%48%)
7:6 11: fRE
3:2 MODEJ[1:0]>00 %y Hi 452 xQH

00: 36 FH A5 H S 2C

01: 18 FH I g =X

10: 52 FH DhReHES 4 A X

11: Z TRk
29:28 PMODEy[1:0] | ¥ x FIERAL (y=8...15)
25:24 00: AR (BALERPIRED
21:20 0l: HtiiE=X, HOHEEE 2MHz
17:16 10: i, HOCHEE 10MHz
13:12 11: i, fHEE S0MHz
9:8
5:4
1:0

7.3.4 GPIO % DB AEIEFF4 (GPIOx_PID)

fmisHidl: 0x08

SAE: 0x0000 0000

Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PIDI5 | PIDI4 | PIDI3 | PIDI2 | PIDIl | PIDIO | PID9 PIDS8 PID7 PID6 PID5 PID4 PID3 PID2 PIDI PIDO
T T T T T T T T T T T T T T T T
Pris; B iR
31:16 Reserved fREE, LIARFFEAME.
15:0 PIDy Ui A E AR (y=0...15)

X R HAELL 16 A5 A, 3 A ED R 170 FHFRIRES -

7.3.5 GPIO % D B3R F 74 (GPIOx_POD)

Atk 0x0C
BAE:

0x0000 A000 (x=A); 0x0000 0010 (x=B); 0x0000 0000 (x=C,D,E)
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31
' ' ' ' ' C Reened ' ' ' ' ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PODI15 POD14 PODI13 PODI12 PODI1 PODI10 POD9 PODS POD7 POD6 PODS POD4 POD3 POD2 POD1 PODO
w rw w rw rw w rw w rw w rw rw w rw w rw
R 2 E1:57)
31:16 Reserved REE, WIARFFEAIE.
15:0 PODy v 3R (y=0...15)
xeehr HAE L 16 Ar 7RI B S #4E. X GPIOx_PBSC (x=A...G), AL
Xt MR POD A7 AT T A 15 B /i B

7.3.6 GPIO ¥ I BB R &4 (GPIOXx_PBSC)

s Hidl: 0x10
SAME: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PBCI15 PBC14 | PBCI3 PBCI12 PBCI11 PBC10 PBC9 PBC8 PBC7 PBC6 PBCS PBC4 PBC3 PBC2 PBCI1 PBCO
514 13 1 u 9 8 7 & s 4 3 3 1 g
PBS15 PBS14 PBS13 PBS12 PBSI11 PBS10 PBS9 PBS8 PBS7 PBS6 PBSS5 PBS4 PBS3 PBS2 PBS1 PBSO
w w w w w w w w w w w w w w w w
Bk 2R 3%}
31:16 PBCy TERRGE O GPIOX Ay  (y=0...15)
KL LB E AT HEELLT: (16 A7) T RRAE.
0: XTI PODy A=A R2 M
1: RN B PODy f74 0
J WAR AR ¢ B T PBSy F1PBCy HIXT [, PBSy {2 fE/H.
15:0 PBSy WE G 1 GPIOx fiff y (y=0...15)
Xuefy HEe 5 A FH REERL (16 i) KITEAERLE.
0: X HIRZ K] PODy fir A7 AL 5
1: BEXTR PODy A 1

7.3.7 GPIO % OALiB k&% (GPIOx_PBC)

A Hdt: 0x14
HAME: 0x0000 0000
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31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBC15 | PBCl14 | PBC13 | PBCI12 | PBCll | PBCI10 PBC9 PBC8 PBC7 PBC6 PBC5 PBC4 PBC3 PBC2 PBCI PBCO

w w w w w w w w w w w w w w w w
R 2 iR
31:16 Reserved fREE, LIARFFEAME.
15:0 PBCy HEBRG O GPIOx fIfzy  (y=0...15)

Xy HEE S NI HAELLT (16 f1) BIFEEAE.
0: XFTHARI] PODy fi A= Az 500
1: JEBRXT R PODy £ 0

7.3.8 GPIO % OB e AL B &FF4 (GPIOx_PLOCK_CFG)

fmAsHidl: 0x18
SAME: 0x0000 0000

31 17 16
T T T T T T T T T T T T T T PLOCKK
Reserved CFG
L L L L L L L L L L L L L L
™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK
_CFGI15 | _CFG14 | _CFGI13 | _CFGI12 | _CFGIl | _CFG10 | _CFGY | _CFG8 | _CFG7 | _CFG6 | _CFG5 | _CFG4 | _CFG3 | _CFG2 | _CFGl | _CFGO

i, B iR
31:17 Reserved LREH, IR EFRAIAE
16 PLOCKK CFG | 4. iZMrlpaR e, & Ral@Ed 85 NFis .

0: ity I P B BB s

1. iy G BB BB, N IR ARG E AL 1T GPIOx_PLOCK_CFG 7 1723 B 8
fi. BUEISNF5:

H51>50>51-> 10> §1

B JE— AL, (] DUFI SR DA B AR -

s TEERIEHEERIT G A7 HYRS, 4552 PLOCK_CFG[15:01 47 . #RIEHIRE
ASF BRI 5 iR A BE B R o

15:0 PLOCK CFGy | ¥l GPIOx IR EBiE My (y=0...15)

XU Al Al 5 {H H AEAE PLOCKK CFG 74 0 BFE A

0: ANBHE B AT

1. i DR E

7.3.9 GPIO B HECE F 74 (GPIOx_DS_CFG)

fmFsHibk: 0x20
HAi{E: 0x0000 FFFF (x =A,B,C,D.E)
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31
T T T

Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1

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

DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
_CFG15 | _CFG14 | CFGI3 | CFGI2 | CFGll | CFGIO | CFG9 | CFG8 | CFG7 | CFG6 | CFG5 | CFG4 | CFG3 | CFG2 | CFG1 | CFGO

™ ™w ™ ™ ™w ™w ™w ™ ™w ™ ™ ™w ™ ™w ™ ™
R B #id
31:16 Reserved REE, WIARFFEAIE.
15:0 DS _CFGy I F GPIOx IIRBNRE AL E ALy (y=0...15)

0: 2mA

PMODE:00/01 i, 4mA;
PMODEy:10 i, 8mA;
PMODEy:11 i, 12mA.

Ry HRELL 16 7 7 A Ao S R A

1: 1 GPIOx_PH_CFG/GPIOx_PL_CFG ] PMODEy #%#i.

7.3.10 GPI1O B XA EFF4H (GPIOx_SR_CFG)

s Hudl: 0x24
S Aifl: 0x0000 FFFF (x=A,B,C,D.E)

31
T T T

Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
_c?léls _Clsrlém _cfr}ém _c%lélz _cilén _C?élo _CSFRG9 _CSERGS _CSFRG7 _CSFRGs _CSFRGS _CSI;RG4 _CSFRG3 _CSFRGz _CSFRGl _CSFRGO
W W w W W w W w W W W W W W W W
i, B4 iR
31:16 Reserved LREH, IR EFRAIAE
15:0 SR_CFGy Ui I GPIOx BRI EN y (y=0...15
ixsfy HAELL 16 M s 5 k.
0: PUEENF,
1: 2 E

7.4 AFIO 175
7.4.1 AFIO FEREA%

AFIO H:tihk: 0x40010000
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o] o [5[5]7]=]5]e]8]s]s[8]a]s]2]a]=[=]a[=]5] = [a ]2 =] <[] [-]~]]-
S —
S 3
w o =
AFIO_ECTRL 8 o, u
000h Reserved £ >
o o
o
Reset Value ojofo|lofO|O]|O]oO
< — T |o
S a —_ —_ —_ S
o glz|glz|2]al & |o| 2 2 2 g |2 g]ale
e [ = I = R S = = = = s Z|lx|s|a
O, = W] S ox S = = o IR
AFIO_RMP_CFG e 8 il Il el el 3 ) B et = = o N = B s
004h Reserved < s 0118|8188 <& 2| & o o E oz |28
= 8 a fa) 2|2 = = s s s x <|lo |25
2 12 << <)<= < = = = < gD 0
2 = (8] = = = [%] =)
3 o)
Reset Value 0 ‘ 0 ‘ 0 ojojo|jofoO0o|OfO ‘ 00 |0 ‘ 0|0 ‘ 0|0 | 0|0 | 0|0|0]O]O
AFIO_EXTI_CFG1 EXTI3_CFG[3:0] | EXTI2_CFG[3:0] | EXTI1_CFG[3:0] | EXTIO_CFG[3:0]
008h Reserved
Reset Value 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0
AFIO_EXTI_CFG2 EXTI7_CFG[3:0] | EXTI6_CFG[3:0] | EXTI5_CFG[3:0] | EXTI4_CFG[3:0]
00Ch Reserved
Reset Value 0 ‘ 0 ‘ 0 ‘ 0 0 ‘ 0 ‘ 0 ‘ 0 0 I 0 I 0 I 0 0 I 0 ‘ 0 ‘ 0
AFIO_EXTI_CFG3 EXTI11_CFG[3:0] | EXTI10_CFG[3:0] | EXTI9_CFG[3:0] | EXTI8_CFG[3:0]
010h Reserved
Reset Value 0 ‘ 0 ‘ 0 ‘ 0 0 ‘ 0 ‘ 0 ‘ 0 0 | 0 | 0 | 0 0 | 0 ‘ 0 ‘ 0
AFIO_EXTI_CFG4 EXTI15_CFG[3:0] | EXTI14_CFG[3:0] | EXTI13_CFG[3:0] | EXTI12_CFG[3:0]
014h Reserved
Reset Value 0‘0‘0‘0 0‘0‘0‘0 OIOIOIO OIO‘O‘O
01Ch Reserved
— = = =) S |- = 5
2 ) =) =) g la| = g g g g g g g .
5 S| 5| 5|8 |z¢ S - - I~ N I~ T |2
AFIO_RMP_CFG3 | 2 ? @, x, x, | § 2 2 2 2 2 & § x|
020h o g = e o i El= 2 o o 3 o o o z o |2
= & | 2| 2| 2|2 1/3|%5 € |5 |5 | |8 |8 8 [g 5g|°
= > > > > = @ @ = = = © o
Reset Value 0|0 ojojofo|O0OjO]jJO]jO|OfO 0Ofo0ojO0OfoO0]|O ‘ 0|0 ‘ 01]0 ‘ 0|0 ‘ 0 0]0f(O0
- o S S S S S S
Qlalalaw [ FlE|glE s = bt 2 2 2 =
gl12|2]|2 o' Bl 6|6 | = S S S s s
= 3 g Y | g~ x x x x T x
AFIO_RMP_CFG4 () PP PN g el g el I I I I I I
024h Reserved Slala|a & |=18(818|8/18]|¢§&|=2 o 2 g P & a
o|L|v|” 3 agld|lg|<|<|<]| @ o S S S S = =
x ol x| O o o o o o o
s} s} s} s} o o
Reset Value o(0]|]0foO 0 ofoj|o0foO o|lo|jojofofofofjofofO|O|O]|O
zlzlz|z|G|&|&|&
zlz|z|=z zlz|lz|=z
wpu e e '5‘ B‘ BI BI zlz|z|z|&|&|&|& WYY Y
51515516006 |o|@|g|o|o b L oo 5555 AR
glalg|lelele|lElelslslsl5lslslelelblB|lblG|e| 22|
.U_J .U_J .U_J ,U_J FlElH|ElRlWwiwlW |l |g|lg|le|e 1 | ! |
Llw|w|lo|Y|lw|lw|lw)o|Qo|O|O || || | | | || o |
[a N Al a) [a) | | | | | | | || < o | o — o o o | o
AFIO_RMP_CFG5 ool il alslelelalglglalglZ|2l2l2|2|s3]3
028h Reserved zlalglglzlz|lzlz|s|=|=|2|o|lo|o|lo|(B8|3 (3|3 |S[S|3[S
olo|lo|lo|l@l@ @@ << || <O 0] 0] |O|O|0]|0
I I I o190 2|42 4 olo|lo|o | | 1
olololold|lololololelololzlzlzlels|s|S|S|ele|le]|e
SIS|3|2|s|sls|s|d|d|d| MWW |T|T|T|T|Z|Z|2|2
wiwjw i gl g|o|joc|s|s|12]=2 W w
w w w w
Reset Value ojofojojofofo|jofofofofofjfojojofofofojojofofofof|o

7.4.2 AF1O B35 7% (AFIO_ECTRL)

etk 0x00

SAE: 0x0000 0000
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Reserved
15 8 7 6 4 3 0
I I Reselrved I I I EOE P(;RT_SEL[2I:O] I PIN_SIIEL[S:O] I
R 2 iR
31:8 Reserved fREE, LIARFFEE.
7 EOE H AR AL
M EiE, Cortex 144 {5 5 K& H: Bt PORT_SEL[2:0]#!
PIN_SEL[3:0]i& =) /O [,
0: HthAEiE
1: HdAERe
6:4 PORT SEL[2:0] | ¥ I3 %47
B Tt Cortex I AH HE 5 (105 11 2
000: i%$% Port A
001: i%$% Port B
010: i%$% Port C
011: &+ Port D
100: i%#% Port E
3:0 PIN_SEL[3:0] gl kA
LEFEAH T Hit Cortex M/ FRIHE S MG, (x=A...E) 5 PORT_SEL[2:0]
HER /O Xt
0000: %&FF Px0 0001: 4% PxI 0010: %% Px2 0011: &
Px3
0100: i%# Px4 0101: IE# Px5 0110: &% Px6 0111: &
Px7
1000: %+ Px8 1001: &+ Px9 1010: 1%+ Px10 1011: JE#
Pxl1
1100: ¥ Px12  1101: #%FEPx13  1110: % Px14 1111 %%
Px15
7.4.3 AFIO S i EMNACE F 7% (AFIO_RMP_CFG)
fFE bk 0x04
HALE: 0x0000 0000
31 i i i 27 26 i i 24 23 i i 21 20 19 18 17 16
Reserved SW_JTAG_CFG[2:0] Reserved el B e B v
15 14 i 13 12 11 i 10 \;] i 8 7 i 6 5 i I’ZV r;V ﬂ2N T r(\)V
oV CAN1 RMP e TIM3 RMP TIM2_RMP TIMI RMP USART3 RMP | URARTE USRI T o
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(e

vy

R

31:27

Reserved

e, IR FFEALE .

26:24

SW_JTAG_CFG[2:0]

HATZR JITAGBLE  (Serial wire JTAG configuration)
KA R AT A S (I Eefr, KR R XEED, T RE
SWD JTAG EMIhAERI /O 1. SWD_JTAG (H1T4k ITAG) 3 JTAG
5, SWD i ] Cortex (i3t . REGEALE RERIIRE 2 H H
SWD_JTAG, XFURZE N ol L@ ITMS/ATCK Ml - 5 15 5 i 3%
JTAG 8 SW (474 #ix.

000: 584 SWD JTAG (JTAG-DP + SW-DP): EADIRE;

001: 584 SWD JTAG (JTAG-DP + SW-DP) {Hi&# NJTRST;

010: %M JTAG-DP, /&M SW-DP;

100: %[ JTAG-DP, %[ SW-DP;

Hefd: KrEH.

23:21

Reserved

REH, DARFFE AL

20

ADC2 _ETRR

ADC2 %% 45 A1 8 fich . B S

AL RS DEUE 0. ESIS ADC2 UG A1 fik A 2 1) ik
REIN -

0: ADC2 MU sh i & 5 EXTIN AHE

1: ADC2 44Nl & 5 TIM8_TRGO #AHi%E

19

ADC2 ETRI

ADC2 N e A1 5T k. 2 Bt S5F

AL R E U EE 00 B S ADC2 TN 5 A1 i AR 14 i
REHIN

0: ADC2 VENEHAMfA S EXTINS AHIE

1: ADC2 JE N4l )k 5 TIM8_CH4 #HiZ.

18

ADC1 ETRR

ADCT JR %% $5 A1 fich . 2 S

AL R E VB0 SRS ADCT FR A% $5 A1 5 i S AR 114 i
REHIN

0: ADCI1 HUHHeshFifi & 5 EXTIN AHEE

1: ADC1 454Nl )k 55 TIM8_TRGO #AHi%E

17

ADC1 ETRI

ADC1 JENFE A1 i R eSS

AL R E DEVE 0. B S ADCI N FE A Ak 5 RH 2 10 fid
KN o

0: ADCI VENFH MR S5 EXTINS AHIE

1: ADCI VENFHAMR K 5 TIM8_CH4 A%

16

TIM5CH4 RMP

TIMS I8 4 P332 Wbt

A R UECE 0. BT TIMS_CH4 P FEIUE .

0: TIM5_CH4 5 PA3 fHi%

1: LSI NEBIR 285 TIMS_CH4 A&, H RN LSI B TR HE

15

PD01_RMP

PDO/PD1 W% %] OSC_IN/OSC_OUT (PDO0/PD1 mapping on
0OSC_IN/OSC_OUT)

AR R E U EE 0. B PDO 1 PD1 ) GPIO BiREBUE . U
8 F 4R 2% HSE If (RSZAT T HHI1 8MHz FAA k% 25), PDO
PD1 A LAM% 3] OSC_IN F1 OSC_OUT 5l . thThag L Ag&EH T 80 LLF
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LI, ZFK g
SIS (PDO A PD1 HELAE 80 K DAL B 25 -, b FE e
%),

0: k4T PDO A1 PD1 [ EE WU

1: PDO M{%%] OSC _IN, PDI1 Wf%%] OSC OUT.

14:13 CAN1_RMP[1:0] CAN1 5 H Iy ReE Bug

KSR AT A E 100, 7 A A CANT B 7= i E% i) 2 A
IhEE CAN1_RX Ml CAN1_TX HIEMIE.

00: CAN1_RX WL%%] PA11, CANI_TX W% F| PA12;

01: CAN1_RX W{%%| PDS, CANI1_TX M% % PD9;

10: CAN1_RX W% %] PBS, CANI TX B{%£F] PBO (AREEFT 36 &

%8s
11: CAN1_RX W%F] PD0O, CANI1_TX B{§#| PD1.
12 TIM4 RMP SEIS 2% 4 [ E R
AR R U0, I TIM4 [IEIE 1-4 B3] GPIO i
L.

0: WHEMEL (TIM4 CHI/PB6, TIM4 CH2/PB7, TIM4 CH3/PBS,
TIM4_CH4/PB9);

1: 524Wf% (TIM4 _CHI1/PD12, TIM4 CH2/PD13, TIM4 CH3/PD14,
TIM4_CH4/PD15).

M BBRA RN PEO /19 TIM4_ETR.

11:10 TIM3 RMP[1:0] SEIS 2% 3 I E A
eefya] R E D EE 0, JEHEIN A8 3 BUEIE 1 £ 4 7E GPIO i
A .
00: %A EM{E (CHI/PA6, CH2/PA7, CH3/PB0O, CH4/PB1);
01: KRHAE;

10: #4rWk{% (CHI1/PB4, CH2/PB5, CH3/PB0, CH4/PBI);

11: 5E4=m% (CHI/PC6, CH2/PC7, CH3/PC8, CH4/PC9).

VTt HBEAENFE PD2 _FH9 TIM3_ETR.

9:8 TIM2_RMP[1:0] SERT 38 2 I E S

KGR A B 1 ECE 0, S E I A 2 BIEIE 1 A 4 ANk
(ETR) 7£ GPIO 3t I W% .

00: %A EM{E (CHI/ETR/PAO, CH2/PA1, CH3/PA2, CH4/PA3);
01: #4rmif% (CHI/ETR/PA1S, CH2/PB3, CH3/PA2, CH4/PA3);
10: #4>mf% (CHI/ETR/PAO, CH2/PA1, CH3/PB10, CH4/PBI11);
11: 524=Wf% (CHI/ETR/PA15, CH2/PB3, CH3/PB10, CH4/PBI11).
7:6 TIM1_RMP[1:0] SERS 2% 1 R

eefyn] AR E DEUE 0, JEHEIN S 1 REIE 1 2= 4. IN E 3N,
AMERfR (ETR) FIAIZEHA

(BKIN) 7E GPIO ¥ 1ty e f% .

00: WHEMIE (ETR/PA12, CHI/PAS, CH2/PA9, CH3/PAIO,
CH4/PA11, BKIN/PB12, CHIN/PB13, CH2N/PB14, CH3N/PB15);
01: #4rmfg (ETR/PA12, CHI/PAS, CH2/PA9, CH3/PAIO,
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R BFR iR
CH4/PA11, BKIN/PA6, CHIN/PA7, CH2N/PBO, CH3N/PBI);
10: #4rm{%(ETR/PA12, CHI1/PA8, CH2/PA9, CH3/PAI10,
CH4/PA11, BKIN/PB5, CHIN/PB13, CH2N/PB14, CH3N/PB15);
11: 5€4&Wf% (ETR/PE7, CHI/PE9, CH2/PE1l, CH3/PEI3,
CH4/PE14, BKIN/PE15, CHIN/PES, CH2N/PE10, CH3N/PEI2).

5:4 USART3 RMP[1:0] USART3 [ & g
XUefy A R E U E 0, $&H] USART3 1) CTS. RTS. CK. TX Al
RX & HZhRELE GPIO i I HIUAE .
00: WHEME (TX/PBI0, RX/PBI1, CK/PBI2, CTS/PBI13,
RTS/PB14);
01: 4 et (TX/PC10, RX/PCl1, CK/PC12, CTS/PBI3,
RTS/PB14);
10: RHAE
11: 52&mf% (TX/PDS, RX/PD9, CK/PDI10, CTS/PD11, RTS/PDI2).

3 USART2_RMP 0 USART? [ &%
XL AT R E 1EE 0, 5 USART2_RMP_1 Bt &, 4Rk
USART2 RMP[1:0], %] USART2 [¥] CTS. RTS. CK. TX #1 RX &M
ThBEFE GPIO i 1A% o
00: %4 EMf% (CTS/PAO. RTS/PAl. TX/PA2, RX/PA3. CK/PA4);
01: EWE (CTS/PD3. RTS/PD4. TX/PDS, RX/PD6. CK/PD7);
10: EME (CTS/PC6. RTS/PC7. TX/PC8, RX/PCY9. CK/-);
11: EWE (CTS/PA15. RTS/PB3. TX/PB4, RX/PBS. CK/PA4).
VE: 10 B SHF I A

2 USARTI1_RMP[1:0] USARTI [ E R
AL R E P EUE 0, 5] USARTI () TX 1 RX B HIhEETE GPIO
Ui 1B
0: WA EME (TX/PA9, RX/PAI0);
1: EM% (TX/PB6, RX/PB7).

1 12C1_RMP 12C1 EBUE
AT R E 1B E 07, 4% 12C1 (1 SCL Al SDA & ZhiEfE GPIO
Ui 1T
0: HAHEWE (SCL/PB6, SDA/PB7);
1: EWMfg (SCL/PBS, SDA/PB9).

0 SPI1_RMP 0 SPI1 (1 BLfg
AT R EE 0, 5 SPII_RMP_1 LA, 4
SPI1_RMP[1:0], #%# SPII HJ NSS. SCK. MISO # MOSI & HThAEfE
GPIO 3 [ .
00: J&A FE ML (NSS/PA4, SCK/PAS, MISO/PA6, MOSI/PAT7);
01: EWBUEF(NSS/PA15, SCK/PB3, MISO/PB4, MOSI/PB5);
10: ML (NSS/PB2, SCK/PAS, MISO/PA6, MOSI/PA7);
11: EWEH(NSS/PB2, SCK/PE7, MISO/PES, MOSI/PE9);
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7.4.4 AFIO SN WAL B & /74% 1 (AFIO_EXTI_CFG1)

g Hdk: 0x08

EAE: 0x0000 0000

31

Reserved
15 T T 12 11 T T T 8 T T T 4 3 T T T 0
EXTI3_CFG[3:0] EXTI2_CFG[3:0] EXTIl_CFG[3:0] EXTIO_CFG[3:0]
VAL Z Eiiip
31:16 Reserved LREE, IR FFEALE .
15:0 EXTIx_CFG[3:0] | EXTIx iI¢® (x=0...3)
XA AT RS, B TR EXTIx A0 W i AR
EXTIO fit & :
0000: PAO 3| 0001: PBO 5|1 0010: PCO 3|
0011: PDO 5|1 0100: PEO 3| 0101: %%
0110: %
EXTI1 it & .
0000: PA1 3] 0001: PBI1 3| 0010: PCI1 5|
0011: PD1 5|1 0100: PE1 3|J# 0101: %%
0110: 8
EXTI2 it &
0000: PA2 5|1 0001: PB2 5| 0010: PC2 5|
0011: PD2 5|1 0100: PE2 3|J# 0101: %%
0110: 8
EXTI3 it &
0000: PA3 3]} 0001: PB3 3| 0010: PC3 5|
0011: PD3 5|1 0100: PE3 3|J# 0101: %%
0110: %8
7.4.5 AFIO M WAt B & /728 2 (AFIO_EXTI_CFG2)
fmFsHE: 0x0C
HAME: 0x0000 0000
31 T T T T T T T T T T T T T T T 16
Reserved
15 . . . 12 11 . . . 8 7 . . . 4 3 . . . 0
EXTI7_CFG[3:0] EXTI6_CFGI[3:0] EXTI5_CFG[3:0] EXTI4_CFG[3:0]
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R 2 E1:57)

31:16 Reserved REE, WIARFFEAIE.

15:0 EXTIx_CFG[3:0] | EXTIx fle & (x=4...7)
REEALA] RS, A TR EXTIx S P R 4 A U5 o
EXTI4 B
0000: PA4 i 0001: PB4 5| 0010: PC4 5]
0011: PD4 5 0100: PE4 5| i 0101: {#E4
0110: f#¥
EXTIS B
0000: PA5 3 i 0001: PBS 5|l 0010: PCS5 5]
0011: PD5 5 0100: PES5 5| i 0101: {#E4
0110: f#%
EXTI6 BiE :
0000: PAG6 3 i 0001: PB6 5|l 0010: PC6 5
0011: PD6 5 0100: PE6 5| i 0101: {RE4
0110: f#%
EXTI7 B
0000: PA7 3 0001: PB7 5|l 0010: PC7 5]
0011: PD7 5 0100: PE7 5| ji 0101: {RE4
0110: f#%

7.4.6 AFIO #MNBH Wit B % 745 3 (AFIO_EXTI_CFG3)

s Hudl: 0x10
SAE: 0x0000 0000

31 16
I I I I I I I Reselrved I I I I I I I
15 . . . 12 11 . . . 8 7 . . . 4 3 . . . 0
EXTI11_CFG[3:0] EXTI10_CFG[3:0] EXTI9_CFG[3:0] EXTI8_CFG[3:0]
Brigk 2R i 3o
31:16 Reserved REE, WIRFFEAIAE.
15:0 EXTIx CFG[3:0] | EXTIx i & (x=8... 11)
XESRLA] RS, F TR HE EXTIx A5 A R 4 A U5 o
EXTI8 L & :
0000: PAS 5| 0001: PB8 3 0010: PC8 5| i
0011: PDS8 3 0100: PES 5| 0101: f#E
0110: fRF
EXTIO i & :
0000: PA9 | Ji 0001: PB9 5|l 0010: PC9 5| i
0011: PD9 5 0100: PE9 5| i 0101: f#E4
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LI, 2 R
0110: 1484
EXTIN0 fic & -
0000: PA10 3| 0001: PB10 3| 0010: PC10 3|
0011: PDI10 3§ 0100: PE10 3| 0101: {#%
0110: 1484
EXTIl TC & :
0000: PAI1 5|y 0001: PBI1 5| 0010: PC11 5]
0011: PDI11 3| 0100: PE11 3| 0101: 148
0110: 1484
7.4.7 AF10 40 Wrlic B & 77488 4 (AFIO_EXTI_CFG4)
s Hilk: 0x14
Al 0x0000 0000
31 T T T T T T T T T T T T T T T 16
Reserved
15 . . . 12 11 . . . 8 7 . . . 4 3 . . . 0
EXTI15_CFG[3:0] EXTI14_CFG[3:0] EXTI13_CFGI[3:0] EXTI12_CFG[3:0]

Drigk 2 R
31:16 Reserved LREH, IR EFRAIAE
15:0 EXTIx_CFG[3:0] | EXTIx it (x=12...15)

XS] RS, T IERE EXTIx M A W A I8
EXTII2 BL &

0000: PA12 5| i 0001: PBI12 5| i 0010: PC12 5|
0011: PDI2 5| 0100: PEI2 5| 0101: {#%&
0110: fRF
EXTIN3 it H :
0000: PA13 5| 0001: PBI13 3| 0010: PC13 5|}
0011: PD13 5l 0100: PE13 3| 0101: {#E4
0110: fRF
EXTIN4 it H
0000: PA14 5| 0001: PB14 3| 0010: PC14 5|
0011: PDI14 5| 0100: PE14 5| 0101: £
0110: f*%
EXTIIS Bt & :
0000: PA15 5| 0001: PBI15 3| 0010: PC15 5|}
0011: PD15 5] ji 0100: PE15 3| 0101: {#E4
0110: f#%¥
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7.4.8 AFIO R BB E &F 75 3 (AFIO_RMP_CFG3)

e Hdk: 0x20
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 3 2 21 20 19 18 17 16
TIM8_RMP([1:0] Reserved UART7_RMP[1:0] | UART6_RMP[1:0] | UARTS_RMP[1.0] | UART4 RMP[1:0] [ UonkT2 [ SFLT Reserved
™w ™w ™w ™ ™w ™ ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SPI3_RMP[1:0] SPI2 RMP[1:0] | I2C4 RMP[1:0] | 12C3 RMP[1:0] | I2C2 RMP[1:0] | QSPLRMP[1:0] |Reserved| CAN2 RMP[1:0] | SolO)
™ ™w ™w ™w ™w ™ ™ ™w
TR 2R Eiiipn)
31:30 TIM8_RMP[1:0] ER A 8 MIE LA
X AT R R UEE 0, R HE R 2 8 RUEIE 1 & 2 7E GPIO iy I Ak
%

00: ¥#HEW{E (ETR/PA0, CH1/PC6, CH2/PC7, CH3/PCS,
CH4/PC9,BKIN/PA6, CHIN/PA7, CH2N/PB0,CH3N/PBI);

01: #B4rW{% (ETR/PB4, CHI/PC6, CH2/PC7, CH3/PC8, CH4/PCY9,
BKIN/PB3, CHIN/PA15, CH2N/PCI12, CH3N/PD2);

10: RHAE:

11: #B43Wi% (ETR/PB4, CHI1/PD14, CH2/PD15, CH3/PC8, CHA4/PCY,
BKIN/PB3, CHIN/PA15, CH2N/PC12, CH3N/PD2).

29:28 Reserved R, WIARFFEAIE.

27:26 UART7 RMP[1:0] | UART?7 FJ = g
Xy a] AR B ELE 0, #5H] UARTT 19 TX #1 RX & HZhEELE GPIO
i 1 FRIUR

00: WHEMBE (TX/PC4, RX/PC5);

01: EM{E (TX/PC2, RX/PC3);

10: KA E:

11: RHHAE

25:24 UART6_RMP[1:0] | UART6 (¥ E Wef%

XA R E 1B E 0, FE UARTG ¥ TX A1 RX & TIRETE GPIO
i 1B AR

00: #ATEME (TX/PE2, RX/PE3);

01: ARHAE;

10: EB{E (TX/PCO, RX/PC1);

11: EWE (TX/PBO, RX/PB1).

23:22 UART5_RMP[1:0] | UART5 [ EE W%

XA R E 1B E 0, FE UARTS ¥ TX A1 RX B TIRETE GPIO
i 1R BRAR

00: #AEME (TX/PCI2, RX/PD2);

01: EM{E (TX/PB13, RX/PB14);

10: EHLE (TX/PES, RX/PE9);
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R BFR E1:57)
11: E% (TX/PBS, RX/PBY).

21:20 UART4 RMP[1:0] | UART4 HEE {5
XEEA AT AR E 1B E 0, ] UART4 ¥ TX 1 RX 2 FHINAETE GPIO
i 1 RIS

00: ¥AEB{E (TX/PC10, RX/PCI1);

01: EM{E (TX/PB2, RX/PE7);

10: EMHE (TX/PAL3, RX/PA14);

11: EWg (TX/PDO, RX/PDI1).

19 USART2 RMP 1 | USART2 f# & W%

XA AT AR E 1 EE0°, 5 USART2_RMP 0 Ft &/, AR
USART2 _RMP[1:0], il USART2 /) CTS. RTS. CK. TX fl RX & fHhfE
7E GPIO ¥ WU

00: %A EME (CTS/PAO. RTS/PAl. TX/PA2, RX/PA3. CK/PA4);
01: EW% (CTS/PD3. RTS/PD4. TX/PD5, RX/PD6. CK/PD7);
10: EM{% (CTS/PC6. RTS/PC7. TX/PC8, RX/PCY. CK/-);

11: EW4 (CTS/PA1S. RTS/PB3. TX/PB4, RX/PB5. CK/PA4).
10 B AL R

18 SPI1_ RMP 1| SPI1 [ EE LG

ZALFT BB E 1’ B8 0°, 5 SPII_RMP_0 FeAfH, 41Ak
SPI1_RMP[1:0], #% SPI1 fJ NSS. SCK. MISO #l MOSI & HZhAE{E GPIO
i 1R BRAZ

00: A EWMEF(NSS/PA4, SCK/PAS5, MISO/PA6, MOSI/PAT);

01: HEMLEF(NSS/PALS, SCK/PB3, MISO/PB4, MOSI/PBS5);

10: FEHLEF(NSS/PB2, SCK/PAS, MISO/PA6, MOSI/PAT);

11: EBH(NSS/PB2, SCK/PE7, MISO/PES, MOSI/PE9);

17:16 Reserved LREH, IR EF R AIAE
15:14 SPI3_RMP[1:0] SPI3 [ E MG

AL AR E 1 BB 07, ) SPI3 ) NSS. SCK. MISO Al MOSI & fii
IHRETE GPIO i I (A% .

00: %A EME (NSS/WS/PA15, SCK/CK/PB3, MISO/PB4, MOSI/PBS);
01: EME (NSS/WS/PD2, SCK/CK/PC10, MISO/PC11, MOSI/PCI2);
10: EWE (NSS/WS/PDS, SCK/CK/PD9, MISO/PDI11, MOSI/PDI2);
11: EWE (NSS/WS/PC2, SCK/CK/PC3, MISO/PA0, MOSI/PA1),
13:12 SPI2_RMP[1:0] SPI2 (1) EE L4

AL AR B 1 BB 07, ) SPI2 (1 NSS. SCK. MISO Fl MOSI £
LhfeAE GPIO i IR .

00: %4 EM{E (NSS/WS/PBI2, SCK/CK/PB13, MISO/PB14,

MOSI/PB15);
01: EME (NSS/WS/PC6, SCK/CK/PC7, MISO/PCS, MOSI/PC9);
10: KRHAE;
11: EWE (NSS/WS/PE10, SCK/CK/PE1l, MISO/PE12, MOSI/PE13).
11:10 12C4_RMP[1:0] 12C4 [ E Weg
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LI, ZFK Eiipn)
AL B 1 EUE 0’ 5] 12C4 () SDA. SCL & H I RELE GPIO i [
FEI A%

00: #AHEM{E (SCL/PC6, SDA/PCT);

01: EM{% (SCL/PD14, SDA/PDI15);

10: RHAE;

11: EWM{E (SCL/PA9, SDA/PA10),

9:8 12C3_RMP[1:0] 12C3 [ E Mg

AT R R R E 07, $EH 12C3 B SDA. SCL & H Bh#gfE GPIO i1
]

00: #AEM{E (SCL/PCO, SDA/PCI);

01: RHAL;

10: KRHAE::

11: EW{E (SCL/PC4, SDA/PC5).

7:6 12C2_RMP[1:0] 12C2 M EBUE

S A E B E 07, 5 12C2 () SDA. SCL & FHBhhELE GPIO ¥
HIBAZ .

00: ¥4 EM{E (SCL/PB10, SDA/PBI1);

01: RAHHAE::

10: KRHHE;

11: EWE (SCL/PA4, SDA/PAS).

5:4 QSPI_RMP[1:0] QSPI [ H R

AT AR E 1 8B 07, 6] QSPI 1 00, 101, 102, 103, CLK. NSS
52 HThAEAE GPIO 3 I (R iR {5

00: %A EME (NSS/PA4, SCK/PAS, 100/PA6, I01/PA7, 102/PC4,
103/PC5);

01: RHAE;

10: KRHHAE;;

11: EME (NSS/PC10, SCK/PCI1, 100/PC12, 101/PD0, 102/PDI,
103/PD2).

3 Reserved REE, WIRFFREAIE.

2:1 CAN2 _RMP[1:0] | CAN2 ({5

AT B 1 BB 07, ] CAN2 ) CAN2 RX. CAN2 TX 5 Iift
£ GPIO i B AZ

00: WHEMEG (RX/PBI2, TX/PB13);

01: EWM{E (RX/PB5, TX/PB6);

10: KRAHHE;

11: EWE (RX/PD10, TX/PDI1).

0 SDIO_RMP SDIO ] E B4

AT H R E U ECE 00, 4R DAk RS, D4/PBS, DS5/PBY,
D6/PC6, D7/PCT ANE W% .

0: WHEM (DO/PCS, DI/PCY, D2/PC10, D3/PCll, CK/PCI2,
CMD/PD2);
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(Ve HZR it}

1: EM% (DO/PES, DI/PE9, D2/PE10, D3/PEl1l, CK/PEI2,
CMD/PE13);

7.4.9 AFIO H I EMH I E 54 4 (AFIO_RMP_CFG4)

e Hdt: 0x24
HAifE: 0x0000 0000

3 . . . 2% 25 24 2 2 2 20 19 18 17 16
Reserved QoP ) [SPI3_NSS|sPI2_NSS|SPII_NSS Reserved QSPLXIP! Reserved | A0SE | ADGE
15 14 13 12 no_ o n9NIrzvgv ?Irgsl4r§v|2rrlr(v)v
jal%Csz i\EDT?I Reserved C_(I){I‘I\’fl];] COMP(LIRMPU:O] COMPSfIRMP[I:O] COMP47IRMP[1:0] COMP37IRMP[1:O] COMPZ%(MP[]:O] COMP]f?(MP[l:O]
Bk 2R iR
31:26 Reserved RE, LAURREEAME .
25 QSPI_MISO QSPI ¥ 101 MIfEARHE R LA N A 2T MISO, BB MR RC B A
0: H1 QSPI HH [ B4 il J i N\ i A2 i
L [ AR
24 SPI3_NSS SPI3 ] NSS #z0fz (NSS ELE A AFIO #HEHAT) .
0: ZSIHES NSS JyibH
1. R NSS M 1
23 SPI2_NSS SPI2 ) NSS #3Xf7 (NSS ELE N AFIO HE#HT ).
0: ZSIHES NSS JyibH
1. R NSS M 1
22 SPI1_NSS SPI1 ] NSS #z0f7 (NSS ELE A AFIO #HEHAT) .
0: ZSIHES NSS Jy il
1. R NSS M 1
21:20 Reserved e, DBARFFEAE.
19 QSPI_XIP_EN QSPI XIP Py A7 Wi 45 =0 Af g 4 il
0: ZEik
1. filifg
18 Reserved e, DARFFEAE.
17 ADC4 ETRR ADC4 FII %% 480 o150 ik . 2 AL S5F
AL PR DEUE 0. BRI S ADCA R4 10 Ak A 1) ik
KN o
0: ADC4 HUEEH A fik 5 5 EXTIN0 AHE
1: ADC4 HUINEEH A S fih 5 5 TIMS_CH3 AHI%E
16 ADC4_ETRI ADC4 JE N B 3 A0l J2: 2 W S
AL R DEUE 0. ESES ADC4 VN FE A fil R A 1) fid
KN o
0: ADCA4 JENFARAMEB kK 5 EXTIN4 HE
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(e

2y

R

1: ADC4 JENFEHbM ik 5 TIMS_CH4 #HiZ.

15

ADC3 ETRR

ADC3 I e h1 s fik 2 o St

ZALAT R E VB E 07 SRS ADC3 JIU A e A i AR 1
KA o

0: ADC3 %% sh il & 5 EXTIL0 AHIE

1: ADC3 M A ik 5 TIMS_CH 3 #HiE

14

ADC3_ETRI

ADC3 JENF /M fi x5 ARG

GO E U EE 0. B ADC3 N A 1 i AR I 114 i
KHEN o

0: ADC3 VENFHAMRA S EXTI4 AHIE

1: ADC3 JE N4l K 5 TIM5_CH 4 HHi#

13

Reserved

RE, DARFFR AL

12

COMP7_RMP

COMP7_OUT fHE %

AL A E D EE 0.

0: WHEME (COMP7 OUT/PC2);
1: EBUE (COMP7_OUT/PDI2).,

11:10

COMP6_RMP[1:0]

COMP6_OUT [ E %

AL R E D EE0 .

00: %A EW{E (COMP6 OUT/PC9);
01: EWBE (COMP6 OUT/PAI2);

10: KRHYE:

11: EBUL (COMP6_OUT/PB7).

9:8

COMP5_RMP[1:0]

COMP5_OUT [ = g

AL A E D EE 0.

00: %A EW{E (COMP5 OUT/PBO);
01: EMBE (COMP5 OUT/PBI1);

10: #EW{gE (COMP5 OUT/PB6);

11: EBUL (COMP5 OUT/PALL).

7:6

COMP4 RMP[1:0]

COMP4_OUT [HE %

AL R E D EE 0.

00: WHEM{E (COMP4 OUT/PCS);
01: EWE (COMP4_OUT/PBI2);
10: ARHAE;

11: EW{E (COMP4 OUT/PC11).

5:4

COMP3_RMP[1:0]

COMP3_OUT K E {4

AL R E T EE 0.

00: ¥ EME (COMP3_OUT/PB10);
01: FEWBZ (COMP3_OUT/PC10);

10: RHAE;

11: EBE (COMP3_OUT/PA2).

3:2

COMP2_RMP[1:0]

COMP2_OUT K E {4
AL HRHEE 1 EE 0.
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AL R E D EVE 0.

00: A EM{E (COMP1_OUT/PA
01: EM{% (COMP1_OUT/PBI);

10: EMHE (COMP1_OUT/PALL);
11: EBE (COMP1_OUT/PBS).

ay,
"f EIRIA www.nsingtech.com
R 2 iR
00: A EBUE (COMP2_OUT/PA6);
01: EM{E (COMP2_OUT/PAT);
10: EMHE (COMP2 OUT/PAI2);
11: EWM%E (COMP2 OUT/PBY).
1:0 COMP1_RMP[1:0] COMP1_OUT K& %

0);

7.4.10 AFIO B Fl EB S E H 778 5 (AFIO_RMP_CFGS5)

iz Hidl: 0x28
SAE: 0x0000 0000

31

24 23 22 21

20 19 18 17

' ' D Reseved ' ' EGB4 | EGB3 | EGB2 | EGBI | EGBN4 | EGBN3 | EGBN2 | EGBNI
. . . . . . . | DET_EN| DET_EN| DET_EN|_DET_EN| DET_EN| DET_EN| DET EN| DET_EN
™w ™w ™ ™w ™ ™w ™ ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IECLAMP4ECLAMP3ECLAMP2ECLAMPI1| EGB4 EGB3 EGB2 EGB1 EGBN4 | EGBN3 | EGBN2 | EGBN1 [ECLAMP4ECLAMP3ECLAMP2ECLAMP1
_DET_EN| DET_EN| DET_EN| DET_EN| RST EN| RST_EN| RST EN| RST _EN| RST_EN| RST EN| RST EN| RST EN| RST EN| RST_EN| RST EN| RST EN
™ ™w ™ ™w ™ ™ ™w ™ ™w ™ ™w ™ ™ ™w ™ ™w
Bk 2R i 3o
31:24 Reserved RE, LIRFEAE.
23 EGB4 DET EN EMC GB4 il i gefir CHbafasi).
0: 2%
1. ffige
22 EGB3 DET EN EMC GB3 &l BE1
0: 2%
1. 1fige
21 EGB2 _DET EN EMC GB2 Kl REN o
0: 2%
1: 1fige
20 EGB1 _DET EN EMC GBI #{§GELL -
0: 251k
1: ffife
19 EGBN4 DET EN EMC GBN4 & f# GE47
0: 251k
1: ffife
18 EGBN3 DET EN EMC GBN3 {4 5E 17 -
0: Z&ib
1: ffifE
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17

EGBN2 DET EN

EMC GBN2 5 ill{ GE£7 .
0: 21k
1: ffifE

16

EGBN1_DET EN

EMC GBNI 4§ GE 47 .
0: 21k
1: ffifE

15

ECLAMP4 DET EN

k% VDD_4 ff] EMC CLAMP4 &3 {8 fg iz .

0: %%

1: ffifg

14

ECLAMP3 DET EN

£%} VDD 3 () EMC CLAMP3 &4 8 7 o
0: 2&1k
1: fffE

13

ECLAMP2_DET EN

£%} VDD 2 () EMC CLAMP2 &4 B8 7 o
0: 2&1k
1: fffE

12

ECLAMP1_DET EN

£%} VDD 1 [f) EMC CLAMP1 &4 B8 7 o
0: 2&1k
1: fffE

11

EGB4 RST EN

24 EMC GB4 BT, REEE RN .

0: %%

1. fige

10

EGB3 RST EN

24 EMC GB3 il B8, RGE A FRAL.

0: %%

1. fige

EGB2 RST EN

24 EMC GB2 &N, RGEENAHFENL.
0: 2211
1: fiifge

EGB1 _RST EN

4 EMC GB1 f B, REENFREA.
0: Z&1-
1: fiige

EGBN4_RST EN

24 EMC GBN4 #6:2i, REt E A E RN,
0: Z&ib
1: fiige

EGBN3_RST_EN

24 EMC GBN3 #6:2if, REt EAiE RN,
0: Z&ib
1: fiige

EGBN2_RST_EN

24 EMC GBN2 #6:2i, Rt E A RN,
0: Z&ib
1: fiige

EGBN1_RST EN

24 EMC GBNI1 &l BIN, REENERENL .
0: %%k
1: f#ge

162/ 655

EREARBHERAT NSING TECHNOLOGIES INC.

Huhik: ERYINTT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H. +86-755-86169100
MA4ik:  https://iwww.nsingtech.com Hili4i: 518057



Ay,
%) EREK

www.nsingtech.com

vy

it}

ECLAMP4 RST EN

24 EMC CLAMP4 & 25},

0: Zib
1: fififE

ARG R AAEREN .

ECLAMP3 RST EN

24 EMC CLAMP3 & 25},

0: 2
1: ffifE

ARG R AAEREN .

ECLAMP2_RST EN

24 EMC CLAMP2 i3,

0: %%

1: ffifg

ARG ALAEREAL -

ECLAMP1_RST EN

24 EMC CLAMP1 #3215,

0: %E1k
1 ffE

RGEAMERENL
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8 DMA #2438
8.1 fEifr

DMA #2823t n] LLYs A 74~ AHB MAL: Flash. SRAM. ADC. SDIO. QSPI. ABPI1 #ll APB2. DMA &
il #% B CPU 21| ARAT YR I B i pRd i #28h. B 5ERl)E, &5 CPU BRI nlf&mbdE . Bk, nf
PUBS I CPU FH T HoAth 1 5542 i AE 45 515 4 AR R BT HE

%ﬁﬁWADMAGmm1DMM)Eﬁﬁ,iADMAﬁﬁ%ﬁSAEﬁLL A HEIEEH T RS
K HHBAEEZ NMMEFI N AT G R PR35 B[R] DMA @i 1 s 2

8.2 FERRE:

B 16 AN ECE Y DMA J#iE: DMAL Al DMA2 &4 8 NiliE
B CFFNARRINAE . WARRISME AT SN B N A7 — Pl 1Y
B 5 DMA B E ORGSR AR Rl kR JE sh AR, B &

u ﬁﬁDMA@ﬁ%ﬁ%ﬁ%ﬁ#ﬁ%ﬁ(DMAamHhmmnwmmﬁ XFRL 4 AMILFedR), FIELER
AL E . BA A E AR S @ P LR R B GBIES) DA & H (R 515K
PERCEL W T T=D)

B AT E AR AR AN Mk BN EE N B

W AN A E S PR s

B NEEA 3SR SR (RS AR B A AN R WTRE (B 3 A
HORZEE R E).

m L5 74 AHB MHL: Flash. SRAM. ADC. SDIO. QSPI. ABPI #ll APB2
B OB EIRE L A (0~65535)
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8.3 ThReHER

& 8-1 DMA AER]
_ﬂl — # Eid=1 < > ; oara
—> - f— Erid = 1 E‘

—ma DMA
H- ] A.J_’ —
DMA raquests

: > >
« n=— .,
-
DA squess ,
»
8.4 ThReHEIA

DMA | #3F1 Cortex™-M4F WAZ L ZAMFIF R G 8dE S 2. 24 CPU Al DMA [FES 5 i) [F]— 4 HAx (RAM
oAb B, DMA EREE{E CPU Vi i RGUAZ A, BB RMEss A7 1A i E . X ¥ CPU 3k
BEDLEN ARG L (NAFINERS) .

8.4.1 DMA £/

DMA 1§ 3K W] DL BEF AN B AF i, DMA f2: ] e AR e 38 0SB S AR BRAE SR o AR HE e B A% st bk A
58 NS IE SO, AR5 R B R B A A A H Btk s TRl —R3RAE R, 1 3T SR AR A ik
K, JFEUET TR AR YU AE AT H k.

K> DMA Bdl % 5 45 =ik

B IRV YRS T A E PR (DMA PADDRx 8t DMA MADDRx), M hESEECER .
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B OEELAGE . WIELS T R E H ik (DMA PADDRx 5{ DMA MADDRx), #4i35HU $dE 774 5 H
(25 1A

B FERSEHEENEE, X DMA TXNUMx ZA 73T s B, 8~ — AN E/E b hER B i
ik

8.4.2 B RL A E 23

DMA {8 I A 3k 5 0 >R b 31 R 1 AN 6] S8 18 1 2 AN SR o BN 38 18 1 A e 2k W) TE W s 1 A A7 AR
(DMA_CHCFGx)H #4749 .

4 MRS

& CEEEEH

® SRS

&®  PRES

L (S

BRKEBLN, A R gm e iR S AR R, 2R 51 B @ B A B m A e 4L .

8.4.3 DMA BiEMEHEE

FEANIEIE AR AT DLLE 45 52 Huhik R 45 2507 38R0 P A7 kil 2 [B)32E4T DMA 1546 . DMA &8 i 5o B 2 vl g A
), BKSZIHE N 65535, DMA TXNUM 2717 2155 AL 4 J L o

8.4.4 W YR T2 B IEAL T
AMRFI N AP S AL 58 SR PR, rf Ll it DMA_CHCFGx.PSIZE Al DMA_CHCFGx.MSIZE
BT YRFE
*4 DMA_CHCFGx.PSIZE 1 DMA CHCFGx.MSIZE A, DMA R 8-1 % 5558k .
£ 8-1 T YRFE I HHE 58 B/ AE (24 PINC = MINC = 1)

Source Destina-|Number
width tion of Source: Transfer operations Destination:
) width |transfer| Address/data (R: Read,W: Write) Address / data
(bit (bit) (bit)
0x0 / BO 1: R BO [7:0] @0x0, W BO [7:0] @0x0 0x0 / BO
6 6 . 0x1/B1 2: R B1[7:0] @0x1, W B1 [7:0] @0x1 0x1/B1
0x2 /B2 3: R B2 [7:0] @0x2, W B2 [7:0