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15.3.10 VENIETEET TR .oooooeeoseeeeee ettt ettt n ettt 290
LIS T L1 5 v OO P TR 291
15,4 BT TT oottt 291
15.5 ATGRARAIIETE AL TA] ovoevesesee ettt ettt ettt 292
156 AREBAIIZIEIIL oottt ettt ettt n et 292
LT )1 VN =5 TP 293
15.8 TETEALIEBE oottt 293
1S.8.1 DUEEIRTE AR oottt sttt ettt 294
15,0 H T ettt ettt ettt en et nees 294
15,10 OPA FETETE B ...oveeeveeees ettt ettt sttt ettt 295
15,11 ADC B AF 8 oottt ettt ettt ettt ettt ettt ettt ettt ettt et 296
15111 ADC ZF B oottt sttt en et 296
15.11.2 ADC RS ZFAFBF(ADC_STS) oottt an st nen e 297
15.11.3 ADC FEH ZFAF RS TIADC_CTRLI) oot sesses s ssesn s ssass s nsenes 298
15.11.4 ADC FEHl 271733 2(ADC_CTRL2) oottt 300
15.11.5 ADC REERS [ 27725 1(ADC_SAMPTL) oo e seeseess s ses s as s s 302
15.11.6 ADC REERS [] 277725 2(ADC_SAMPT2) ..o seeessesseessesess s seesses s ssies e aessnsssn e 302
15.11.7 ADC RFEHT [A] 25728 3(ADC_SAMPT3) oottt 303
15.11.8 ADC 7N HIE B R L 257725 X (ADC_JOFFSETX)(X=1..4) i en s 303
15.11.9 ADC & | 17 BE B AZ 2 (ADC_WDGHIGH).........coooveeieeieeiesesevesee e 304
15.11.10 ADC & | JHK B 217 2R (ADC_WDGLOW)....coooviieiiieeieecee et 304
15.11.11 ADC BRI 5 F 7577 2% 1(ADC_RSEQI) coveiiiceieiceeeee st 304
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15.11.12 ADC FLI 751 27 725 2(ADC_RSEQ2) ..ottt 305
15.11.13 ADC I FEFZFAERE 3(ADC_RSEQ3) ivumvvivireceeseeseiesesissessesssssessssssssssssessss s sssssassssssssssssnssnes 306
15.11.14 ADC JENF N ZFAERE(ADC _TSEQ) oouveeiereeeeeeeseseesesese s ss s s s s st ss st n st 306
15.11.15 ADC JEANBHE 1725 X (ADC_JDATX) (X= 1...4) oot 307
15.11.16 ADC FEIEIHE BT FERZ(ADC _DAT) .o se ettt 308
15.11.17 ADC $5H 277738 3 (ADC_CTRL3) coovocvieveceeeesesieseessissesssessessessss s sssess st ssssssesssssssssasssssssssnssnsenes 308
15.11.18 ADC TR ZFTEZE (ADC _TEST) .ottt sttt sttt s 309
15.11.19 ADC OPA #E | Z 77 8% (ADC_OPACTRL) ....cvveiveiiiieieete ettt 310
16 EUEEBRE (COMP) ..ottt bttt n s 31
16.1 COMP RGEFEFEME ..ottt sttt 311
16.2 COMP HETE ..ottt ettt n et s s nans 311
16.3 COMP T B TR 1ottt ettt sttt s s ss st n st s et nens 312
16.4 COMP TAEREIR oottt ettt sttt sttt 312
16.4. 1 JHOTELEZ R oottt ettt 312
16.5 LTS IR TE ZR oottt sttt ettt ettt ettt 312
6.6 FE T oottt ettt n et 313
A0 L TP 313
16.7.1 COMP ZFAF 2 BB oottt sttt sttt e ettt e sttt ettt ettt 313
16.7.2 COMP H i AEZF A7 2% (COMP_INTEND ..ot 314
16.7.3 COMP HFHUIRZSZFIERE (COMP_INTSTS) oot seeeisse s es s 314
16.7.4 COMP B AT (785 (COMP_LOCK) ..itiiiiiieiieiiieiecte et 315
16.7.5 COMP #2173 (COMP_CTRL) oot 315
16.7.6 COMP JEBIZHI ZFERE (COMP_FILC) oot es s ss s 317
16.7.7 COMP JEULHT B 25785 (COMP_FILP) ..ooooieieieceeieveeee e 317
16.7.8 COMP ZH i NI L E 5785 (COMP_INVREF) oo 318
Lo ol 21 OO 319
L1 T OO 319
e e OO 319
17.3 THAETHIR oottt 319
17.3.1 SDA/SCL FEH oottt n et n ettt 319
17.3.2 B IBTRTITE oottt sttt ettt ettt 320
17.3.3 R Rl oottt 329
1734 DMA I oottt ettt ettt e ettt n et e s 330
17.3.5 AVERAZIE (PEC) covveveeeeceeee ettt sttt anes st 331
17,306 SMIBUS .....cooovoeeeee et e e et e et e ettt ettt ettt 332
174 THIRIELIN oottt 334
17.5 FFITIE SR oottt 334
17.6 T2C ZFAFREIIR oottt ettt ettt n et n st 335
17.6.1 120 BT AF BB T oottt n et n ettt 335
17.6.2 12C FEHIZFAFEE 1 (I2C_CTRLI) oottt 335
17.6.3 12C FEHIZFAFEE 2 (I2C_CTRL2) oottt 337
17.6.4 12C H S HIHEZFAEEE 1 (I2C_OADDRI) oot 339
17.6.512C H S HIHEZFAEEE 2 (I2C_OADDRY) ..o 339
17.6.6 12C IEZFATAE (J2C DAT) oottt 339
17.6.7 I2C ARZSZFAFET 1 (I2C _STSI) vttt 340
17.6.8 T2C IRASZFAFEE 2 (I2C STS2) ettt sttt sttt sttt sttt n e 343
17.6.9 12C IR HI ZFAE S (I2C CLKCTRL) oottt sttt sttt 344
17.6.10 2C _ETFIF A 257728 (J2C_ TMRISE) ..ottt sttt sttt 345
18 BHFIE IR BZUSART) ..o en sttt s st en s seens 346
T8, THTAI sttt ettt 346
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18,2 T e oottt ettt ettt ettt ettt e e ettt e et ettt et ettt ettt ettt ettt etes 346
18.3 TIBEMEI ..ottt a ettt e ettt n et n e 347
8.4 TIBETHIR oottt ettt sttt n ettt n et en et 347
LTI R OIS 2 BT 5 v 348
R A - v T TR 349
18.4.3 FEEULRE <ottt a ettt ettt n et aneneas 352
T 52 =< = AP 354
18.4.5 USART FEULEE ZE ZLIF B IEIZEAL, oottt sttt en et 356
LT R s X ] OO 356
LTS 00 VNG - =TT 357
LT e i TR 358
T T A L5 = OO 360
LTS i3 i 362
18.4. 11 LR XL TATITR oottt ettt et et e et et e e en e et ee et e e e e e et et et et e s e e e et et et se e e eer e anenes 364
18.4.12 EEAT IIDA ZEAMIIRIIREIR ..ottt s en et s s ereen e 365
8.4 13 LIN BT Lottt ettt e et n et e ettt e e e ee et s en et en et neen et n e n et 366
18.4.14 BIHERAETR (TSOT8L6) ooeeeeeeeeeeeee ettt e ettt et et et et ettt eee s et et ettt e e e e et et et et st eaeaeresaeeses 368
18,5 H T TR oottt ettt e ettt ettt et ettt e ettt ettt ettt ettt ettt ettt ettt ettt etes 370
186 B T I B oottt ettt ettt ettt ettt e ettt ettt At et et ettt A et a et ettt et et et et ettt ettt ettt ettt etes 370
18,7 US A RT 2 AE B oottt ettt et et oottt e e et et et et et et et es et et et s et e et ee et et et et eee e e eaes et et et et ettt en et et et et e e e e ee et es et et reeeeeeseeeeeees 371
18,7 1 US ART i o oottt ettt ettt et ettt et e et et ee et et e et et et et ettt et et e e et et e st e e e e et n et et e et eneeees 371
18.7.2 USART IRZSZFAEEE (USART _STS) oottt 371
18.7.3 USART HHE 2 AEBE(USART DAT) c..ooovvoceeieeeeseseeeie e es s ss s ssess e 373
18.7.4 USART VA KA B 271785 (USART BROF) ..o 374
18.7.5 USART #5825 77 %% 1(USART _CTRLI1) .oouieieieeieeieeieieese ettt 374
18.7.6 USART 45| 25 7785 2(USART _CTRL2) ..ot 376
18.7.7 USART 45| 25 7785 3(USART _CTRL3) ..ot 377
18.7.8 USART {53 B [ AT 73 AT AT 2 (USART _GTP) ..o 379
19 {ETHFEE I B IBIEWTER (LPUART) oottt oottt ettt et e et es ettt s et eees et en e s et enesneenaees 380
ST 11 TP 380
10,2 T B oottt ettt ettt ettt ettt ettt et et et e ettt et et e et enes 380
ST = o TP 381
19,4 TIBEFHIR ..ottt ettt et e ettt n et e ettt en et 381
19.4. 1 LPUART BB TR ..ottt ettt n st n et en st n st 382
1042 R I B ettt ettt ettt ettt e ettt ettt en e 382
1943 FEUTER oottt n et en sttt 384
19.4.4 3B ZRIRI T EE oottt ettt ettt ettt ettt ettt ettt 386
LTI Gk L. 1| OO 387
1946 DIMA B e ettt ettt ettt ettt ettt ettt en et ettt en e 387
LT A i OO 389
1948 ABEIIEEIET ..ottt ettt ee et e e et e e e et eee e st e e et ee ettt e et et et ettt ettt e e r e en e 390
LT R TP 391
19,6 LP U A RT 2 B vttt ettt ettt ee et e s et et e st e et ee et et et et et et et ee et et et et ee st et aee et et et et e ee e s es e s et et et et e e ee et e e et et e e et eeeeeeenes 391
10,6, 1 L P U A RT B E o o T oo e oo eeee ettt e ettt ettt et et et et et et et et e ettt et et et et es et et e s etee et et et et et et et esereseeeeeenrere e 391
19.6.2 LPUART JRZSEZFAZAE (LPUART _STS) woooieeieeeeeeeeesesese et 392
19.6.3 LPUART H Wi fE 77785 (LPUART _INTEND oottt 393
19.6.4 LPUART #5127 788 (LPUART _CTRL) .oooveieieeieeeevece et 394
19.6.5 LPUART W R AL B 2725 1 (LPUART _BRCFG1) oo ssssesn e 395
19.6.6 LPUART A ZF A7 8% (LPUART DAT) ooveiieieicieiesee et sse s ssnns 395
19.6.7 LPUART M55 R0 B 257795 2 (LPUART _BRCFG2) .ooivviiisiicieiceiesissssis s 396
19.6.8 LPUART MREEEUHE 777785 (LPUART _WUDAT) oooooiiieieieisieies et 396
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20 HBATAMEEE O/ B ZITELR CSPIIZS) oottt ettt ettt ettt et e ettt s et st er s e 397
20,1 SPI/IZS T A1 oottt e ettt e ettt e e et et et e e e e et et et e e e ettt et et et ettt et et et n ettt et e n e 397
20.2 SPI AT I2S B oottt ettt ettt ettt ettt ettt n e 397
200,21 S P E oo ettt ettt ettt ettt et ettt en e 397
200,22 2 B ettt ettt ettt et ettt en e 397
20,3 SPL I BT oo e ettt ettt ettt ettt ettt ettt e 398
20,31 FB IR oottt ettt ettt ettt et en e 398
20.3.2 SPL T AERRET oottt ettt ettt ettt et ettt ettt et e 401
200,33 R B A oot et e ettt ettt ettt ettt ettt ee e 407
20.3.4 TP SPI ..ottt ettt ettt et et et ettt ettt e et et et e teenes 408
20.3.5 fHH DMA FET SPIIETI .ooovoeoeeeeeeeee ettt et ee et et et et e e e e et e et ee e e s e eee et eeee e 408
2030 CRC T1 L oottt ettt ettt et ettt ettt e ettt ettt e e 409
20037 B R A T oottt ettt ettt e ettt ettt ettt e 410
200,38 SPL T T oottt ettt ettt ettt ettt et et et et et ettt ee e nenn 411
204 128 T HEBEIR oottt ettt ettt ettt ettt e ettt e et e et ettt ettt ettt ettt ettt et et n ettt sen et eneerns 412
2041 SZEFIITZE BTN oottt ettt ettt ettt ettt ee st ee e e et e ettt e et e e et e et e et et et e et en e 413
2,2 I R A B ettt ettt ettt ettt ettt ettt ettt ettt 419
20,43 128 R I T T R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt e ettt ettt ettt et er e 420
20 R S R i oottt ettt ettt ettt ettt ettt ettt et r ettt ettt er e 422
200, T R i ettt ettt ettt ettt ettt ettt ettt Attt ettt ettt ettt ettt et ettt e er e 423
20046 128 F T oottt ettt ettt et ettt ettt ettt ettt ettt et ettt ettt et e 423
200,47 DIMA T B e eeeeeeee ettt e ettt a et ettt ettt e ettt ettt ettt e ettt ettt ettt ettt ettt e 423
20,5 SPI T 128 BFAE I oo oottt ettt ettt e et ettt et et ettt ettt ettt ettt ettt ee e 424
20,5, 1 SPL B A B i T oottt et ettt ettt ettt e ettt ettt ettt ettt ettt ettt ettt et 424
20.5.2 SPI & 75 /745 1 (SPLCTRL1) (128 BLaU FAETD oo, 424
20.5.3 SPIFEHIBFAZRE 2 (SPL_CTRL2) ooieeieieeveeseie e eeee ettt 426
20.5.4 SPIIRZEZTFATRE (SPL_STS) cooeieieveeeee ettt ettt st 427
20.5.5 SPI HAE AT ATRE (SPLDAT) oottt 428
20.5.6 SPI CRC Z W% /7#% (SPI_CRCPOLY) (I2S FEZU R A oo 429
20.5.7 SPI Rx CRC 7if7#% (SPI_CRCRDAT) (I2S BT AR o, 429
20.5.8 SPITX CRC 27785 (SPI_CRCTDAT) coveveeveeveeeveeseeseesesessesses s sttt 429
20.5.9 SPI_I2S FLE ZF 7S (SPII2ZSCFG) oivoiieiiieieieieieseie et 430
20.5.10 SPI_I2S T4 A7 %% (SPI_I2SPREDIV) ovoioiiiiieiiieieie e 431
21 SEBTEFBE CRTIC) oottt ettt ettt et ettt e ettt e et e ettt et ettt e st st e s e es et e eses s eeseseneeeen 433
2Ll AT e ettt ettt ettt ettt ettt ettt ettt e e ettt et ettt e et et et ettt ettt erenen e 433
2L T B ettt ettt ettt ettt et et n e ettt et enen e 433
213 THBEIIR oottt ettt ettt ettt ettt ettt ettt ettt ettt et en et sen et en et 435
2131 RTC HE B oottt et ettt ettt ettt e et et et ettt ea e e et et et ettt eeee et et et et e e e e et ee et eeee e 435
21.3.2 RTC FEHIT GPIO .ot eteee ettt ettt e s et et et et et ea et et et et et ee st e ee et et es et et e e e e et es et et et reaeee 436
21,33 R C B B B B T oottt ettt ettt ettt ettt ettt ettt ettt ettt en ettt er e 436
2134 RTC BB RITTZI I ..ottt ettt ettt ettt et et et et ea e s et e s et et ee st e e e es et et et et e e eeeereses et eeeeeeeeee 436
21 3.5 RTC H T oottt ettt ettt et et e et et et et e e s ee e e et ettt e e e et ee e et e e et et e e et en et er e 437
21,36 TG B oottt ettt e et et ettt ea e et et ettt e et et et et et ettt ettt ettt 437
20,37 H TIE oot ettt ettt ettt ettt ettt ettt ettt ettt et et ettt et et et et et et et ettt ettt et et e eneenes 437
21,38 TR AT HE oottt ettt ettt ettt e ettt ettt ettt ettt ettt et eneeas 438
B R T 1 TP 438

0 W T L N1l AT TR RO 438

B I TN B T ST 439

B I Co by OO 439
213 3 Tl T I B T oottt ettt e ettt ettt en ettt en e en e 439

B O 15 5 TP 440
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21305 AIREEI ..ottt ettt 440
21316 HATTIIAEILE oooooeoeeeeeeeeeee ettt bbbttt 441
21317 RTC TR B AF B LRSI E oottt 441
21318 RTC B B RE BB AR oottt 441
21309 RTC EIHEEAR IR oottt sttt 442
214 RTC BT R e ovieeteteees ettt ettt a et s et e bbb st s e bbbt n et n et 443
21 L R C B A o ettt bbbttt s bbbt 443
21.42 RTC HIGHHAIZFAZEE (RTC TSH) oiviiieieiiecisieeiesee et 444
21.43 RTC HH HIAFTEEE (RTC DATE) ...oooveieeveeeveeeevee e es st es sttt 444
21.4.4 RTC FEHI ZFAERE(RTC _CTRL) cooveveeveeieevese et se sttt sttt sttt 445
21.4.5 RTC HIUEIREZTFAEEE (RTC INITSTS) oocvceeieeiceeieieee ettt anens 447
21.4.6 RTC T AIZFAERERTC_PRE) ..o see e ves et es st sttt sttt 449
21.4.7 RTC M 5Z Bf 28 ZF A7 AR (RTC_WKUPT) cooviieciiceece ettt 449
21.4.8 RTC % A ZFAFBH(RTC _ALARMA) ...ooovievieeieeeeeeeee ettt 450
21.4.9 RTC {4 B 271788 (RTC_ALARMB) ....cocouiiiiiieieiesese et 451
21.4.10 RTC AR 2 AEERHRTC_WRP) oot 452
21.4.11 RTC TEFPZFAEBRRTC_SUBS) ..ottt st 452
21.4.12 RTC “FREIEHI ZFAFBRRTC SCTRL) ..ottt 453
21.4.13 RTC H BRI TH R AE RS (RTC_TST) cvvoveocveeeeeseeeeeieseee s seessssss s s s s nsenes 453
21.4.14 RTC B TAJER H HIZFAEEE (RTC_TSD) oottt 454
21.4.15 RTC H BRIV AD B AEBERTC_TSSS) crvvereveeeeeseeeeeieseeies e sees s sesssssessses s ss s s s s 455
21.4.16 RTC BUEZFAFBHRTC _CALIB).....oveveeieeieseie ettt 455
21.4.17RTC NRIELE ZFAFEE (RTC_TMPCFEG)  .oooiveieveveeiese et 456
21.4.18 RTC [il4fh A AP ZFAFZH(RTC_ALRMASS) oottt 458
21.4.19 RTC % B R ZFAE2E (RTC_ALRMBSS)....ooiiiiieieieieiese et 458
22 FBETIER COPAMP) ..ottt 460
A 01N Y OO 460
2211 OPAMP THAEFHIR ..ottt sttt s e 460
222 OPAMP TAEBRIR oottt ettt 461
22.2.1 OPAMP AREBTBURBE T oottt 461
22.2.2 OPAMP FRBERFEIC .oooovooeeeeeseeee ettt 462
22.2.3 OPAMP WEBIEZE (PGA) IR oottt 463
2224 OPAMP JHAT BRI oottt 464
22.2.5 OPAMP TIMER FEHITIEE I ....oooooeeeee ettt 464
22.3 OPAMP ZAF 2 oo ee et e ettt 464
2231 OPAMP ZF AT BRI oottt ettt sttt 464
22.3.2 OPAMP FEHPRASZFATAE COPAMP_CS) oot 465
22.3.3 OPAMP AT A7 85 (OPAMP _LOCK) oiiiiiieiieiiieieieie ettt 466
23 BEMEIR (BEEPET) ..oooooeeveceieeeeeeeee ettt st e ettt n et 467
T 1 1 OO OO 467
232 THBEFHIER oottt 467
23.3 BEEPET AT AT B tvrvretrressetessessetsssessetess st s st s s s s e et 1At 467
23.3.1 BEEPET ZF AT A Itk B oottt 467
23.3.2 Beeper 5l 278 (BEEPER _CTRL) .ooooveoieveeceeece et 467
2 vy e @ 5 1)) AVA 1R 0) 2 A TP 469
B I I = 1) AV 1 ) 2 N1 1 TSR 469
242 HDIV F SQRT IHBEFHIR ©.ooeeeoeeeeeeeeeee ettt st n st 469
243 HDIV ZFAFRE coerieeeeteete ettt sttt 469
2431 HDIV A7 85 0 D et b bbbt 469
2432 HDIV #HPIRSFFAERE (HDIV_CTRLSTS) oot 470
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24.3.3 HDIV #iBRELAFF2E (HDIV_DIVIDEND) ..ooiiiiiiicicieieete et 470
24.3 4 HDIV FRELFTAFHF (HDIV _DIVISOR) oooiviiieicieieie e 471
24.3.5 HDIV P 31785 (HDIV_QUOTIENT) oooiviieeveseesesesese s s es sttt 471
24.3.6 HDIV REZF /785 (HDIV_REMAINDER ) ...oooiiiiiiieicisieicsseisis st 471
24.3.7 HDIV FEEZFAZE (HDIV _DIVBY0) ©oiiiiiiieieieieie e 472
244 SQRT ZFAT B oottt sttt 472
2441 SQRT FF AT A I T oottt 472
24.4.2 SQRT #EHIIRASZFTERE (SQRT_CTRLSTS) coviieieieie ettt sttt 473
24.4.3 SQRT I T ZFE % (SQRT _RADICAND) .oooioiciceeeeeee ettt 473
24.4.4 SQRT FF IR ZFA72E (SQRT _ROOT) oottt 474

25 PHIRTLIE (DBG) oottt ettt 475
251 RTAT oottt 475
252 SWD THHE oottt ettt n et 476
2521 BIBIZITD covoeeeseeeeee ettt ettt 476

P Xt - e 71 = 0] 1)) YOO 477
261 THTAT oottt ettt a et e et et ettt a et et a et n et n et en et en et s et en et 477
26.2 UID BFAE RS cooreeieeeie st tee et en ettt ettt ettt ettt ettt 477
L O] D I 2O 477
26.4 DBGMOCU_ID ZFAFRE ovoveeeeeeeieseee et s sttt et s st en e 477
27 HZRTTEE oottt ettt 478
b T =1 = [T 480
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REX
T 2-1 AN BFAFEEMBIETUTE oo 4
T 22 FABHBEIRFUZR oot 6
e 23 IFMEIERHIIE DT oo 7
FE2-A TRTMFTTTUZR oo bbb 11
25 ARARTTEE DUZR oo e 12
2 2-6 1EH DX HEORURITIZR 1oocveoeveeeeeeeese e 14
FE 227 FLASH B F A U oo bbb 17
ZE 31 HHTEBEIR oot 27
FE 3.2 AMIBATIRZS oot 28
F 3-3 PWR ZFAZBEHIIEBRAZ FI BT AT oo 31
FE A1 ROC ZFTFERR I oot bbb 49
2 5.1 TO BEIRAMELE T B oottt 73
2 5-2 10 AR E FIHTNTHEETE oo 74
2 5-3 SWD EFIHEE VO FEBET ..o 79
2 5-4 TIM1 EFHIHEE VO FEHIIT oot 79
2 5-5 TIM8 EFHIHEE VO FEMILIT ..ot 79
2 5-6 TIM3 EFHINEE VO FEMILE ..o 80
2 5-7 LPTIM EFHIHEE VO FEBRIT oooooveeeeceeee e 80
2 5-8 USART1 EHIIHAE VO B .ooooooeeeeeeeeeeeee e 81
2 5-9 USART2 EFIINAE VO FEMET oo 81
2 5-10 LPUART EHIHEE VO FEBRET (oot 82
2 5-11 12C1 EFHINBE 1O FEII .ot 82
5212 12C2 HHINAE 1O BT oo 83
22 5-13 SPII/I2S B HEE LI ..oooveie s 84
22 5-14 SPI2 B HEE LIS .oooovoeec e 85
2 5-15 COMP EFHIHEE VO FEBRIT c.ooovoeeceeeeeeeee et 85
2 5-16 BEEPER & INAE VO FEIRET ....ooooeceeeeeeeee e 85
2 5-17 EVENTOUT EHINAE VO FEMET .oooovvieceee s 85
2 5-18 RTC EHINAE /O FEIMET ..o 86
2 5-19 RCC EFHIIAE T/O BT oottt 86
2 5-20 OSC_IN/OSC_OUT B HIITNHE VO FEIME (..o 86
22 5-21 OSC32 FFHTHRETIMET coooovoeeeee s 87
22 5-22 OSC EHIHBREEIMIT coooveci e 87
# 5-23 ADC MR FE AN FTBE LT oo 87
X1V EH RFEARBATEFRAF NSING TECHNOLOGIES INC.
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% 5-24 ADC HMf it 2 HU 3 2 T T BE BEITE oot 87
FE 525 ADC oottt n et 88
FZ 5226 PVD ..ottt ettt 88
B T A 1Y 8 /£SO OO 88
26 5-28 TIMB FLPTIM.....ovvoeioeeeceeeesieseseeessesees s s ss st s s es st en s en st en s anneas 88
FE 529 USART ..ottt ettt ettt 88
FZ5-30 LPUART ..ottt sttt bbbt bbbt 88
FZ 531 T2C e ettt 89
B 1 ) - (OO 89
FE 533 COMP.....oooeeeeee ettt 89
FE 534 BEEPER ...ttt 89
BT I I 1O 89
BT LR €1 (O T 1 OO 90
B I AN 31 (O R 3 < TP 99
FE 61 TAIEETR oottt et 104
FE 62 EXTL A AE BRI oottt sttt ensansees 110
2 7-1 AT G R A 55 FE AN K NIRHEVE (4 PINC = MINC = 1) tes s sssssesnesnsnes 117
FE T2 TEETEZE oottt ettt ettt nees 120
FE 73 DMA HBTIE IR oo 121
FE T DMA FE RIS oottt 121
FE T-5 DIMA BT I ettt ettt nees 122
B B @) Ll 2 OO 131
e 0-1 T BT A G R BB T TEITEER oottt 168
2 9-2 TIMI I TIMS ZFF B M oottt asneenees 171
22 9-3 TIMX PUBBAIIRTETE oottt n s 177
R 9-4 AR ZETHRE R E AN H IEIE OCX Al OCKN FIFEHIAT covvovvviccsceeeeee e 187
F10-1 BT T S D BB S IITEZR oottt 223
B Ve N LY Rz = OO 224
B LI N 1Y i - OO 230
B (O Rl @ @) a1 L et 1] AU OO 239
B BB R 2 OO 248
B W U 171 .5 OO RRORUOPTRON 255
# 12-2 LPTIM_CFG.TRGSEL[2:01%F BZIE] 6 M FIA ... 256
B 123 i R T 3200 oot 262
FE 1244 T EELE oottt 264
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FE 1255 LPTIM ZFAF RN oottt ettt ettt an st s nean s 266
F 13-1 TWDG THEUR KA INEAIIT ] oottt 276
T2 132 TWDG BFAF BRI oottt bbbt 277
F 14-1 WWDG FIER AT BU AL oot 282
FE14-2 WWDG ZFAF BB oottt nn et n st 282
B T NN 0 TG OO 286
F 152 BT T THIHETE IR T oottt 289
B 153 B AT T T e sttt 292
B 154 B e A T ettt ettt 292
2 15-5 ADC T HUIUBEIE IR FIIIZ covcvoeeeeeeeee ettt 292
F 15-6 ADC T TENIE IR cooeeeeeeeeeeee ettt 293
FE 15T ADC FH ettt 295
FE15-8 ADC B AE I ettt 296
ZE16-1 COMP ZFFF AR I T oottt n et es s en e 313
FE 17-1 SMBUS 5 PC TR oot 332
FE 172 20 FFHIIE SR oottt ettt 334
FE 173 PO BT FE B M oottt 335
B T I | o 1A AU 349
& 182 M B RGI FEIBEIE AL <ottt 354
B T I et S R =a = AU 355
# 18-4 24 DIV_Decimal =0 i}, USART 4ZITHEIIZEZLE oo 356
# 18-5 %4 DIV_Decimal =0 I}, USART WL IIZETE (oo 356
FE L8-6 MIFE TR oot 356
& 187 USART HIHTIE IR oottt sttt asne s 370
2 18-8 USART FEITE B D) oottt sttt a ettt 370
FE 18-9 USART ZFAF AR oottt n e 371
B L I o o = OO 385
B L VTP 387
B LT 0 O G M L7 RPN 391
FZ 10-4 LPUART B 728 M oottt sttt sttt s et sensenaes 391
FE20-1 SPI FHHTIE SR 1ocooeeee ettt n s 411
# 20-2 18 ] 54M RGN IF BT IITZL .ooooooeeeeeeeee e 420
FE20-3 I2S FHIHTIE IR oottt n e n s 423
FE20-4 SPL AT AF B I oottt 424
FE 2121 RTC BFAE BRI oottt sttt nean s 443
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S I 0) N L e TN 464
TR 231 BEePEr B AT A A B ettt 467
B S 1D AV OO 469
B N 0 ) N N = OO 472
BT I R T TR 476
& 26-1 DBGMCU_ID fZFHIR ..o 477
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B 2-1 B ZRZEHAIE .ottt 3
P 22 B ZRHIIE LT L oot 4
B 3= FEIEHE B oot 25
B 32 _E A AR HL AT VR T oot 26
B 3-3 PVD BUE I oo 27
PEL A= BT HLIER oot 41
B 42 IEFEIBR ..ot 44
4-3 HSE BFBITE ooocvoieeie et 45
B 44 HSE BFAIYE coo.ovoioice s 46
B 5-1 /O 5 T HIFEARZE A oo 73
52 BNTF A LB T HIREIR oo 75
53 BTHIBEIR oo 76
B 54 B FHIIREBEIR oo 77
B 5-5 T BHPTHIBEIL I BERE TR oo 77
6-1 ARFEB T/ FEAAZE I BRHE IR oo 107
6-2 AREBFHFITE T VO BRI ..cooeooee et 109
B 7-1 DMA HEP ..ot 116
8-1 CRC T B TTHE B .ooooese ettt 130
9-1 TIMX(X=1/8YHER ..o 136
B 9-2 LT AT S EN 1 3] 4, BT I T oot 137
B 9-3 PRI Bt A T = 2/N B, A BT BUIIT B s 138
9-4 4 ARPEN=0/1 F=A T HAFIT, 18] FETHEUIIIT T B e 139
9-5 PR B AR 7 = 2N B, R HEIT R o 140
B 9-6 AEBIF B3I T = 2/N, A IEREFEIT T B v 141
B’ 9-7 AL At Had By AT B8 1 A G SIS FE BIARPENS]) oot 142
9-8 [H] N HUBEZN R AU BT B oo 143
9-9 [A]_F i HUE T A E U FETUIE oo 144
B 9-10 HF S AR 0T A BT T B oo 144
B 9-11 IEH AR T IFEHI RS, PIBBIFBIBR L 1 oo 145
9-12 TI2 AP EFEEBEIR I co.eooeeeseee et 146
9-13 AMEBIF AR IS 1 BIFEBIEEER oot 147
B 9-14 ARFBAMIZIAEI oot 147
B 9-15 AR AR IR 2 AT BT LR 1ovoovecseeeee s s 148
P 9-16 i HR/ELESEIE (BIAH: JBIE 1 AL et 149
XVIII EH RFEARBATEFRAF NSING TECHNOLOGIES INC.
Huhik: PRYITT R L X g AL X R R 1095 [ I E AR K E
Hii%: +86-755-86309900 fE3: +86-755-86169100

R4k https://www.nsingtech.com Hil%i: 518057



~\
%) ERER

www.nsingtech.com
B O-17 FFR/ELEGIEIE 1 TEHLE oottt 150
K 9-18 il x HAI R/ (x= 1,2,3: BAEIE 1 961D s 150
P 9-19 JHIE X HIHTHITE AN (X2 4) oo 151
1 9-20 PWM HAIABR IV P 1oooiicic s 153
BL 921 B LA IR, TFIE OCT oo 154
B 922 HHHLFFFEI PWM ST (ARZ8) oovoviveeeeeeeeeeetee et en s st ansananes 156
B 9-23 TAWTHETF PWM JHTE (ARZ8) oottt 157
P 9-24 BAKITABEZRIRAT] 1o s 158
9-25 FEBR TIMX ] OCKREF ......oiiiiiiicieieie e 159
926 AT FEIXAT AT ELAMAT L oo 160
B 9-27 MR ZE BB AT T oo 162
P 9-28 BB ZN T AIFE BT LI oovove s 163
9-29 fit /7 BRI T HIFE LI oot 164
9-30 [ THAELTR T IRIFZEI LI oo 165
B 9-31 AR AR I 24 A A Z R BB oo s 166
B 9-32 P2AE 7520 PWM, f# ] COM FIBI T COSSR=1)D oo 167
9-33 G A AR T T T BB IRAETZB oo 168
9-34 ICIFP1 AR IR B TTBE TR ocvooeeeeeeee e 169
P 9-35 FE IRAR BT LTSN oo s 170
BL10-1 TIMX (X=3) FEP] oottt 197
102 4TS HN 1 E] 4, TEBCIS IR oo 198
Bl 10-3 AR e 3R T = 2N B, A B EUIET T B oo 199
K 10-4 24 ARPEN=0/1 A H AT, 18] ETFEIIT B s 200
10-5 PEBIS B ATIR F = 2/NBE, T R HEEIT B oo 201
10-6 PRI B4R T = 2/N, HF I T B oo 202
B 10-7 05 i 4ge B RE AN R 3R P 5 TS T FIARPENS1) oo 203
B 10-8 IEH AR A HT L EE, PUEBETBHBR DL 1o s 204
10-9 TI2 AP IEBEIR I c.coooceoeeeeeeee et 205
10-10 AMEBIHEAEZR T FIF LR oovoceeeeeeeee et 206
B 10-11 AN AR BIAKE (oo 206
B 10-12 AN BRI 2 AIFE T ERLE oovvocvec s 207
10-13 HH/ELEGEIE (FIAT: BIE 1 BT oo 208
10-14 FHFR/ELBGEIE 1 FEHLEK oot 209
B 10-15 3038 x BRI B CLLEIE 4 1T oo 210
BL10-16 PWM FABETUIT T oo 211
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B 10-17 B ELEEARE TR, TFIT OC Lottt 213
B 10-18 FHIXF T PWM JEIE (ARS8) covoviveeeeeeeeceeseeee e ses s sses s sn s ssan s s saansananes 214
B 10-19 JAIHITTE PWM JETE (ARZ8) coocvuieieieiceeeie ettt 215
B 10-20 LTI TUIRM oot s 216
B 10-21 585 TIMX FJ OCXREF .....ovviviiicicieieiesiesis st 217
B 10-22 T2/ M TE BT B FEII T oo 218
P 10-23 SERT 3% 3 HHAERTHE 1T OCIREF [195 i 219
B 10-24 SERTES 3 HHAERT B T AU RET TH2 oot 220
10-25 {5 BRI 28 1 AIEE TR TEITBE 3 oot 221
10-26 {8 FSE I 2% 18 TIL S NAh R EIF 28 1 FTEITBE 3o 222
B 10-27 ZRtE B3R T FITF BRI E TN oo s 223
P 10-28 IC1FP1 JAHFIGRAD AR IR IS oot s 224
11-1 TIMX FIHEE] (X = 6) oottt 244
11-2 T 528 3T 1 2] 4 FITE BRI T oo 245
B 11-3 ) BB B, TR BRI T = 2/N s 246
B 11-4 ARPEN=0/1 I ] EiF50. T B HIIT T B e 247
11-5 IEF BRI, BB AR BN 1o 248
12-1 LPTIM ZEHE] oot 254
P 12-2 BHIIEILERIT I oo 256
B 12-3 LPTIM fii I, S B IIEE oo s 257
12-4 LPTIM #iHIH, Bl R T B IELE oo 258
B 12-5 LPTIM S HTE IR s 258
B 126 YT IR oo s 260
12-7 ZRAGZSRETRTE BTN oot 262
12-8 AEIEAT Gifih % I TAE Inputls INPUt2 TR oo 263
Bl 12-9 FEIEAZ Gt 2 AE IR 5 TAF Inputls Input2 JETE (oo 264
B 131 JS7 TG T IR AT I BERE ] oo 275
14-1 B BT IHUIHREMER oot 280
14-2 WWDG FIRIHT BT IR TS I oo 281
B 15-1 ADC HEBE] oottt 286
BEL 152 ADC FFB oot 287
153 BT o 289
15 JENFEBIEIT ..o 290
B 15-5 AR AT VREFINT TIEAE B .ooocvo st 293
Kl 15-6 TIM1 CC4 filiZ OPA IIETIHE ADC IEAKAF oo 295
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B 16-1 ELERRR RGEEESEI oo 311
B 17-1 C TFEHEI oot 321
B 172 T2C AR TIU oo 321
B 17-3 MIRIBBRALIEIT FU oo s 324
B 174 MAHLBZZUTZSAEIE T H1 oo 325
B 17-5 FERIBBAEIETT I oot 327
B 17-6 FAEUEAEIE T T oo 329
B 18-1 USART HEB ..o 347
18-2 FAK=8 T B oot e e 348
18-3 K0 BB oo b 349
B 184 B LEAVTIEEL oot s 350
BE 18-5 JRIEIT ZZ oot s 351
18-6 K IEHF TXC/TXDE BTG oot 351
18-7 HRUBALATI .o.cvoveveee ettt bbbt 352
B 18-8 DIMA I ...t 357
B 18-9 DIMA M. ..o 358
18-10 P USART [A]FEIHEAFTRIE A ovvovveeveeseeeseese ettt 359
18-11 RTS TAZ M vt 359
B I8-12 CTS TRAE M. coovvciiieiecs e 360
P 18-13 FRERAE I T RIS R ZRATI 1..ooovo s 361
18-14 EHERBELIN T AIHIIEFRUEREII oooooevoe et 361
B 18-15 USART [EZBAEHZRMI ovvovvocveceeeeee s 362
P 18-16 USART HHEHT AT FEZRBI] (WLZ0D oo s 363
18-17 USART EHEHF BHIT T 7] CWLEL) oo 364
18-18 RX K AL/ MRAFI T 1ovoeoeeeeee et 364
] 18-19 TrDA SIR ENDEC—HER] ...ttt 366
] 18-20 IrDA HHE B (B/16)-IEF TN c.ooeoeeeeeeeeeeee ettt 366
18-21 LIN B T i Aill (11 AZWr P FE—% B 1 LINBDL fi7) oo 367
18-22 LIN BER N B9 W A I 5 MR ARSI ..coooeeeeeeee et 368
B 18-23 ISOT7816-3 MU covvvveiecicicieee e 369
P 18-24 M 1.5 452 IEAEAG T ZF AR IR A TR 1oovvoevo et 369
19-1 LPUART HEPE ..ottt sttt s st s st s s s s 381
LS S v TP 382
B 19-3 FIEIT TXC FIZEILIE DL coocvvivieceee ettt 383
B 19-4 FG IS 5 PRI AL oo s 385
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B 195 U DIMA JIE ..ottt bbb 388
B 196 U DMA FEUR ..o 389
P 19-7 B LPUART [T ETEFE ] oot 389
B 19-8 RTS TFE M .ovvvveiiiieiecte s 390
B 1929 CTS YA vvevecveseese ettt 390
BEL 20-1 SPIAEE] ..ot 398
B 202 BELE/RAEFIMGETEETBE oooooeoeeeee et 399
P 20-3 BRI IR oot s 399
204 BHEIF BT T B oot 401
20-5 EAHLA M T FIELGALHES, SPI STS.TE/RNE/BUSY MIZEIR LB oo 402
B 20-6 EHLEA ) R RS RIS IS, SPL STS.TE/BUSY ZEAE R oo 403
P 20-7 Hzlieiiz (BIDIRMODE=0 Jf H RONLY=1) Ni&ELAEHN, RNE BHUREE s 404
20-8 MAL4 M TR R IELALHS, SPI_STS.TE/RNE/BUSY MR R oo 405
20-9 MHLE ) H R IR R LS L T, SPLSTS.TE/BUSY ZEAL/REE oo, 405
] 20-10 BIDIRMODE = 0, RONLY = 0 JEIEZ:AE4m A0, SPI_STS.TE/BUSY ZM/REE ... 407
B 20-11 M DIMIA JZIE ..oovicicece s 409
20-12 M DIMA BEU..ooooovceceee et 409
B 20-13 T2S HEP ..ot 412
B 20-14 12S KANAEMEIE (16/32 FLAKERE, CLKPOL = 0) oo s 414
B 20-15 12S KANR M SARERTE (24 7M1, CLKPOL = 0) .oooovecveiieiecieseesesie s 414
20-16 IPS "CRIHMMARHERTE (16 M A 32 AL, CLKPOL = 0) oo, 415
P 20-17 MSB 5% 16 78K 32 FE45FE ) CLKPOL = 0o s 415
P 20-18 MSB 55 24 7 5HH, CLKPOL = 0..ooovvoiveiieiecieiiciecieses et 416
20-19 MSB X}5% 16 AT FEF 32 ALEMT, CLKPOL = 0 .ooovveveceeeeeeeeeeee e 416
20-20 LSB XF 5% 16 788 32 FE4FEE, CLKPOL = 0 .oocvooceeiececeveeie et 417
B 20-21 LSB XJ 55 24 fHd, CLKPOL = 0 ..o s 417
B 20-22 LSB X} 5% 16 A $dad B2 32 MM, CLKPOL = 0 .ooovvcvcevecieeeeeee e 418
20-23 PCM FRUETETE (16 D) oo 418
20-24 PCM FRUEIETE (16 A FER] 32 FZELMD oo 419
B 20-25 I2S BFA A BRAE A covooee e 419
B 20-26 AT RFEITMZEIE S oot 420
BL 2121 RTC HER oottt sttt s st st s st s s s s 435
P 22-1 OPAMP ZEFEIHEB ..ottt 461
B 22-2 OPAMP AREBTERIE IR oo 461
B 22-3 BRIBEAFE IR .oocooeeec s 462
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2 v Gl K v TP 463
K] 25-1 N32G031 il Al Cortex®-MO ZZ 3 FRITHTRHE .o 475
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read/write(rw)

BATRE S AL

read-only(r)

A R RERE AL o

write-only(w)

AR RS AL, BRI AR B 2 A

read/clear(rc_wl)

AR LI AL, ] DURIE S UIE R, 5 07 AL TE RS .

read/clear(rc_wO0)

BAFAT LA, AT DUEN S 0I5 BRI, B AL TR .

read/clear by read(rc _r)

AT AT LA BEAT, B0 A SHIEERE N0, T 0 AR .

read/set(rs)

BT CAEE R DL B AL, 507X IR TE 2 o

read-only write trigger(rt_w)

AT AT LA BEAT, 507 B 1A A — AN SR E G A BB B5A 20

toggle(t) B R g S U RER L IAL, 500X AL e
Reserved(Res.) REAL, AR FFERMMEAE

1.2 AT F K 4h ik

K N32G031 R4 » HWANEAAE ST R FEEE, A AR TS R T

1/480 BERTEAREHHERAT NSING TECHNOLOGIES INC.
Hbbke FRYITTRG LK 3 AL X SR 1005 [ [ A K
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¢ @/ DMA
m MR T
¢ Nl SRAM
& NSRS
¢ ADC
¢ AHB #| AHB fJ#fr, ‘EiEH % AHB W#
& AHB 3| APB {IHf(AHB2APBx, x=1,2), ‘B %A APB %%

XL — DN 2R AHB S SEAH FLERN, il 2-1 iR
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AHB
System Bus2

T T T T T T T 1
! |
Flash i SW :
Flash | control [ < : :
N | System Bus | Cortex-M0 :
I Fmax4smHz | Core!
= ! ]
g | :
SRAM ﬁ N |
NVIC ]
3 i I
= L. ]
ADC ¢
= DMA
T | —] DMA
=
[%2]
>
- m
HDIV 3 m
m I
SQRT = <
=
?
m
CRC =

AFIO

-

EXTI

GPIOA SPI1/12S1

T

O

it

GPIOB SPI2

Max:48MHz

il

IWDG

GPIOC USART1

WWDG
GPIOF

APB2

OPA

TIM1
COMP

TIM8

]

TIM6

BEEPER

il

i

APB1

TIM3

LPTIM

USART2

LPUART

12C1

12C2

B CPU RG&E 2k L Cortex®MO WHZH Sbus B ZAERE, FRIGSTUH, Hyama CHEmE

FRRIAD & AHB/APB A&7

B DMA 4k DMA ] AHB F#8: IEE SR LR, BLMEMEEE NIZA DMA 2| SRAM. N7

G5 7] o

B SRR AR R GE LA DMA A2 B R B V5 A, A sk, SAGER A 2

3/480 BERBARBHAEMRAT NSING TECHNOLOGIES INC.
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AYEHTBIH(CPU 1 RS DMA BRI 6 W MABFF(RAE (i BB SRAM. ADC Al AHB R4
B5 12). AHB —BSAMBIIL R SHME 5 RALALE | I, ROLR 2 960 2 1 AHBIAPB .

W R4 2 AHB2APB #ff, H] AHB2APBI il AHB2APB2. J{rh APBI 47 14 /> APB 4hit, PCLK
() = A 48MHz; APB2 £14 11 4 APB 4%, PCLK it = if % T 48MHz.

2.1.2 B R A hE st

SIS A5 T AHB A1 APB 4% : AHB #h i3t APBI1 #hi% . APB2 41 .Flash.SRAM. SystemMemory
s, HAKmHn R
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B 2-2 s ettt bk i B I

0xE010_0000 - OXFFFF_FFFF Reserved |
Vendor Specific 511MB
Reserved 0x4002_8400 - OX5FFF_FFFF
Cortex-M0 Peripheral IMB HDIV 0x4002_8000 - 0x4002_83FF
OXEOOF_F000 - OXEOOF_FFFF ROM Table / Reserved 0x4002_3400 - 0x4002_7FFF
0XE000_FO00 - OXEOOF_EFFF Reserved CRC 0x4002_3000 - 0x4002_33FF
0XE000_E000 - OXE000_EFFF NVIC/SCS Reserved 0x4002_2400 - 0x4002_2FFF
0XE000_3000 - OXE000_DFFF Reserved FLASH 0x4002_2000 - 0x4002_23FF
0xE000_2000 - OXE000_2FFF BPU Reserved 0x4002_1400 - 0x4002_1FFF
0xE000_1000 - OXE000_1FFF DWT RCC 0x4002_1000 - 0x4002_13FF
0XE000_0000 - OXE000_OFFF Reserved m Reserved 0x4002_0C00 - 0x4002_OFFF
T ADC 0x4002_0800 - 0x4002_OBFF
< SQRT 0x4002_0400 - 0x4002_07FF
DMA 0x4002_0000 - 0x4002_03FF
Reserved 0x4001_8000 - 0x4001_FFFF
Reserved 0x4001_4800 - 0x4001_7FFF
SPI2 0x4001_4400 - 0x4001_47FF
Reserved 0x4001_3C00 - 0x4001_43FF
Reserved 2GB USARTL 0x4001_3800 - 0x4001_3BFF
TIM8 0x4001_3400 - 0x4001_37FF
Reserved 0x4001_3000 - 0x4001_33FF
TIML 0x4001_2C00 - 0x4001_2FFF
Reserved 0x4001_2400 - 0x4001_2BFF
~ SPIL_I2S1 0x4001_2000 - 0x4001_23FF
om GPIOF 0x4001_1C00 - 0x4001_1FFF
0x4002_8400 - OXSFFF_FFFF Reserved o Reserved 0x4001_1400 - 0x4001_1BFF
0x4001_8000 - 0x4002_83FF AHB Peripheral < GPIOC 0x4001_1000 - 0x4001_13FF
0x4001_5800 - 0x4001_7FFF Reserved GPIOB 0x4001_0C00 - 0x4001_OFFF
0x4001_0000 - 0x4001_57FF APB2 Peripheral GPIOA 0x4001_0800 - 0x4001_OBFF
0x4000_7800 - 0x4000_FFFF Reserved EXTI 0x4001_0400 - 0x4001_O7FF
0x4000_0000 - 0x4000_77FF APBI Peripheral AFIO 0x4001_0000 - 0x4001_03FF
Reserved 0x4000_7400 - 0x4000_77FF
Peripheral 0.5GB PWR 0x4000_7000 - 0x4000_73FF
Reserved 0x4000_5C00 - 0x4000_6FFF
0%2002_0000 - OX3FFF_FFFF Reserved ed (x4000_5800 - 0x4000_BBFF
12C1 0x4000_5400 - 0x4000_57FF
0x2000_0000 - 0x2000_1FFF SRR Reserved 0x4000_4C00 - 0x4000_53FF
b LPUART 0x4000_4800 - 0x4000_4BFF
E USART2 0x4000_4400 - 0x4000_47FF
SRAM 0.5GB < Reserved 0x4000_3400 - 0x4000_43FF
IWDG 0x4000_3000 - 0x4000_33FF
OXLFFF_F610 - OXIFFF_FFFF Reserved WWDG 0x4000_2C00 - 0x4000_2FFF
OXLFFF_F600 - OXLFFF_F60F OptionBytes RTC 0x4000_2800 - 0x4000_2BFF
O0xLFFF_0C00 - OX1FFF_FSFF Reserved CcompP 0x4000_2400 - 0x4000_27FF
O0xLFFF_0000 - OX1FFF_OBFF OPA 0x4000_2000 - 0x4000_23FF
0x0801_0000 - OX1FFE_FFFF Reserved Reserved 0x4000_1400 - 0x4000_1FFF
0x0800_0000 - 0x0800_FFFF Main FLASH CODE 0.5GB TIM6 0x4000_1000 - 0x4000_13FF
0X0001_0000 - OXO7FF_FFFF Reserved LPTIM 0x4000_0C00 - 0x4000_OFFF
0x0000_0000 - 0x0000_FFFF | Aliased to Flash/SysttmMemory/SRAM Reserved 0x4000_0800 - 0x4000_0BFF
TIM3 0x4000_0400 - 0x4000_07FF
BEEPER 0x4000_0000 - 0x4000_03FF
N ==
* 2-1 i A Ar s bk B2
e > N
il v [ AR §S¥sn
0x4002_8400 — OX5FFF_FFFF Reserved
0x4002_8000 — 0x4002_83FF HDIV
AHB
0x4002_3400 — 0x4002_7FFF Reserved
0x4002_3000 — 0x4002_33FF CRC
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HokvE VAN B2k
0x4002_2400 — 0x4002_2FFF Reserved
0x4002_2000 — 0x4002_23FF FLASH
0x4002_1400 — 0x4002_1FFF Reserved
0x4002_1000 - 0x4002_13FF RCC
0x4002_0C00 — 0x4002_OFFF Reserved
0x4002_0800 — 0x4002_0BFF ADC
0x4002_0400 - 0x4002_07FF SQRT
0x4002_0000 — 0x4002_03FF DMA
0x4001_8000 — 0x4001_FFFF Reserved
0x4001_4800 — 0x4001_7FFF Reserved
0x4001_4400 - 0x4001_47FF SPI2
0x4001_3C00 — 0x4001_43FF Reserved
0x4001_3800 — 0x4001_3BFF USART1
0x4001_3400 — 0x4001_37FF TIMS8
0x4001_3000 - 0x4001_33FF Reserved
0x4001_2C00 — 0x4001_2FFF TIM1
0x4001 2400 — 0x4001 2BFF Reserved
0x4001_2000 — 0x4001_23FF SPI1_12S APB2
0x4001_1C00 — 0x4001_1FFF GPIOF
0x4001_1400 — 0x4001_1BFF Reserved
0x4001_1000 — 0x4001_13FF GPIOC
0x4001_0C00 — 0x4001_OFFF GPIOB
0x4001_0800 — 0x4001_OBFF GPIOA
0x4001_0400 - 0x4001_07FF EXTI
0x4001_0000 — 0x4001_03FF AFIO
0x4000_7400 — 0x4000_FFFF Reserved
0x4000_7000 — 0x4000_73FF PWR
0x4000_5C00 — 0x4000_6FFF Reserved
0x4000_5800 — 0x4000_5BFF 12C2
0x4000_5400 — 0x4000_57FF 12C1
0x4000_4C00 — 0x4000_53FF Reserved
0x4000_4800 — 0x4000_4BFF LPUART
0x4000_4400 — 0x4000_47FF USART2 APBI
0x4000_3400 — 0x4000_43FF Reserved
0x4000_3000 — 0x4000_33FF IWDG
0x4000_2C00 — 0x4000_2FFF WWDG
0x4000_2800 — 0x4000_2BFF RTC
0x4000_2400 — 0x4000_27FF COMP
0x4000_2000 — 0x4000_23FF OPAMP
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HidkYE A& oy
0x4000_1400 — 0x4000_1FFF Reserved
0x4000 1000 — 0x4000 13FF TIM6
0x4000_0CO00 — 0x4000_OFFF LPTIM
0x4000_0800 — 0x4000_OBFF Reserved
0x4000 0400 — 0x4000 O7FF TIM3
0x4000_0000 — 0x4000 O3FF BEEPER
2.1.3 @shEHE
2.1.3.1 ja 3kt

ERG s, " LUEE BOOTO 5| A A&7+ BOOT BlE, RIEFMERAEIENER, ERE
AL BN R T, BOOT 5| I (R K 9t b 88 BiA7 . &80 3 B AR 2 Ji5 , CPU Mt AE 0x0000_0000
SRR T L, il 0x0000_0004 F&7R 1 & A7 A S b 46 PAT ARG . BT Cortex®-MO 4525 Mt
Ik 0x0000_0000 1 0x0000_0004 FREVMEAR TFEEH FIR AL &, FrLla sh{U&E A T M CODE BB X 48, W
SR 2 0= Pv) ful 1 e s L0 s 023 O S Bl ) = Bv) = W B v

B M FENAE(E %45 (Main Flash) 5 3)):

& LINAAAAE AU 25 )75 18] (0x0000_0000)

& LA AR AT AE P L X5 1F), - 0x0000_0000 2% 0x0800_0000;
B RGA ik #(System Memory) )i 3

& ARG AR PR 2 S )73 E] (0x0000_0000)

& RGPS AT AEP A HUIE X8 F], - 0x0000_0000 B 0x1FFF_0000;
m N E SRAM JH3):

& N E SRAM BB 25 3758 (0x0000_0000)

& N E SRAM A EM AL X D7 H . 0x0000_0000 5% 0x2000_0000;

2.1.3.2 B3R E
A LU BOOTO 51 IAH F1 a5 BOOT Mt B i 35 = A AN F 5 B =X
* 22 AR
BB GRS XFRLRFERT, Vi) A28 (B) B ah ik
BaE . System
nBOOTI | nBOOTO | BOOTO 3|l | nSWBOOTO Main Flash SRAM
Memory
X X 0 1 Maint Flash J& | 0x0000 0000
0x1FFF_0000 | 0x2000 0000
X 1 X 0 ) 0x0800_0000 - -
1 X 1 1 System Memory 0x0000_0000
B 0x08000000 0x2000_0000
1 0 X 0 Ja ) 0x1FFF_0000
0 X 1 1 0x0000_0000
SRAM JHi 3 0x08000000 | OxI1FFF_0000 -
0 0 X 0 0x2000_0000
6/480 BERBARBMARAT NSING TECHNOLOGIES INC.
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2.1.3.3 AREZIERF

WK I B 258 TP A7 IUE R GiA7fifi#% System Memory P, F T-ilit USART1 X N A7 as b AT B g . 1M
USARTI1 2 1 Bg 17 ] UAKEESNEIS 20 (HSE) 4, 180T DUKEEN S SMHz Jias (HSD 1247, #E— D4
TiiE W B AT FM
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2.2 FERS (Memory system)

FEF AT BORAAERS . ar £7 e A0 N\ o B2 2R 18] — > 4GB IZRIEIE 2 (] Y o B3l 52715 B/
Sk A AEAE RS D, — T B R AR L P TN N 2 T IS AR A7, T e b 5 2 i
ARCTHT o R A a5 A A7 i 25 IR W I AR

2.2.1 FLASH 4%

Flash HEfFEX . EEXAR, LT anlid i (LR EAP A EEA S ECO)

B X ERN 64KB, WHARYEENfAFE R, B 128 4> Page, HTHPEFIAERAIEIT, B
BAEAFAE -

B FEXASKB, A% 10 1 Page, HHRZiFiEX (3KB) - RAMEX (1.5KB) « EIFHTX (0.5KB)
H Ak
& ZEGAEIX N 3KB, 17 6 4> Page, tHHRAE System Memory, FT 5| SFF (BOOT) FIAEI

B17.

& RAMENXN15KB, €5 3/ Page.

& ETFAIXCON 0.5KB, 5 14 Page, AR{E OptionByte, A %(=%6]°A 14B, BOOT #£/. H
FEF T DAL S # .

2.2.1.1 Fff il
FAaAMX . G EXHEEC 1Ak E] .
* 2-3 f7fi ek ) %
X AR HuhEE R PN
w0 0x0800_0000 — 0x0800_01FF 0.5KB
1 0x0800_0200 — 0x0800_03FF 0.5KB
o W2 0x0800_0400 — 0x0800_05FF 0.5KB
FAEEX = —
127 0x0800_FE00 — 0x0800 FFFF 0.5KB
RGAFEIX 0x1FFF_0000 — 0x1FFF_OBFF 3KB
BFRKX REGMEX 0x1FFF_F000 — Ox1FFF_F5FF 1.5KB
LIFATX 0x1FFF_F600 — 0x1FFF_F60D 14B
FLASH AC 0x4002_2000 — 0x4002_2003 4B
A IX 0
o FLASH_KEY 0x4002_2004 — 0x4002_2007 4B
TAE A
FLASH_OPTKEY 0x4002_2008 — 0x4002_200B 4B
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X T4 Mk VE PN
FLASH_STS 0x4002_200C — 0x4002_200F 4B

FLASH_CTRL 0x4002_2010 — 0x4002_2013 4B

FLASH_ADD 0x4002_2014 — 0x4002_2017 4B

RE 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

INAEAE At A DAL R 32 A B8 FOAEA 8% T, T DAAE RO AN St K
R N=AH

B RS DOR T TAAIRAE R Gt & B2 R R SRR, R R 1] USART1 4% 1 SEHLX N A7
T A AR o

B RGRENX, WS REAS
T

X LA AR NS B R SN e PR D DA A7 2 R AR B o e B
INAEAEAE e PR OR3P 7 BT AR DT i) (5. 5. 5D -
B U5 ALRYT (WRP)

i o

=]
o

il

B RS (RDP)

TEPAT N SHRAERS, AT NAF R B 2 BT 2R, £ S EE e UG S E A R IEFth it 4T, BIYE
AT 5 BB AR RS, AREREAT AR BRERE (1) 13 U A -

BT NAF I FE BB R CHEERR) , DT N ERIM RC k%48 (HSD o

e ERIIFERC T, ra I tgas B Fas g o ul

2.2.1.2 EEH#AE

Flash B#/EA ST 32 fidfedE, SHAEZ BisEH4% Flash, RN/ NE—DT 0.5KB. B #ES JoE
RN A B

L Flash B, 320 S4B 5T DUB T A7 28 B & . AR, 72454 SYSCLK B4R #1757 thln:
24 SYSCLK <=18MHz B}, 2435 I E: /N A 05 24 18MHz< SYSCLK <=36MHz B, 2843 & BRI R 1;
24 36MHz< SYSCLK <=48MHz I}, 2543 & #i%k i/l 2.

VER: LI BRI RKE, o TR T e A8 ] LR a B i (R I3
2.2.1.3 Flash @814k

HALJE, Flash BHGEBARS Y, AHeE N FLASH CTRL Zi778%, VAR AT R4 %) Flash 1)
RMAMNEE . B S NEE N EE 53] FLASH KEY 274728, A LAJFJE%F FLASH CTRL 2777 28 [ #/ERL
IR, XAMFERFSRE: % —IKTE Flash #3474 (FLASH_KEY) H'5 A KEY1=0x45670123, % X
MI7E Flash %477 77%% (FLASH KEY) $15 A\ KEY2 = 0xCDEF89AB.

LSRG A % BB A LR L R, KR RS 2R 4R FEE FLASH_CTRL #A7 4y, HLE| N —IRELL, B
Al LIS A FLASH CTRL.LOCK 73K H#iA Flash /& 75 CU81. #7237 1B f8ie Wi, nrbhdt
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K FLASH_CTRL.LOCK {7 & 1 >KSEI, 1th/aw] LUl /E FLASH_KEY 5 N IER{ H B R KX Flash
fiRst.

2.2.1.4 BRI YHTE

2.2.1. 4.1 EFAEXER

E AP DX T DA% TR R Bl R

THERR

TR

W @A FLASH STS.BUSY 7 oRHf R A IEFE AT N #1E
® % ¥ FLASH CTRL.PER A'l%

B OHEEERR TR ML S N FLASH_ADD Z47#%:

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

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

WU R T A A AR AR R

FHERR

Fr BRI

B E KA FLASH _STS.BUSY L7 KM R A IELESEAT INAF 41 s
B % & FLASH CTRL.MER A'l"

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

B %45 FLASH STS.BUSY 48 4'0';

WU T AR TR A A R AR R

2.2.1.4.2 FHFHXRE

X EAEAE X AR AT LS N 32 £z 24 FLASH_CTRL.PG N'1'H, fE—ANNAEHIES N — AN 78 83—k
Hifs; BANEMEAREIE, #ar-4d Sddiix. EREEFEH(FLASH _STS.BUSY A'1"), {EfI1E NAF
MERAER 28 CPU #1%, HEBMIKINFImFELE R .

FAFEIX AL :

B EA A FLASH STS.BUSY AL KA (R A IEAEBET INAF 1

B % & FLASH CTRL.PG A'l";

B EFRE RS N R

B %45 FLASH STS.BUSY 440"

WS AN AR A A TS IR

JEE: 2 FLASH _STS.BUSY 4'1'Hif, AGEXTIENT Flash 7717 s 11751 F-

2.2.1. 4. 3 IFH X BRI R

XF T X AR S EAAE XA E . I ECE R 7 AR AT EEAS R, 2 AFAEN
9/480 BERBARBMARAT NSING TECHNOLOGIES INC.
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BRI, 1 ANFINEE R, 2 NS P EdE). X Flash i@ /5, 44050515 N\ KEY1 #1 KEY2( K,
2.2.1.3)%] FLASH OPTKEY #i{7#%, F¥%# FLASH CTRL.OPTWE “A'l', AT LSS 30 5 45 X 34T 4
f#: ¥'H FLASH CTRL.OPTPG A'l'JG 5 N7 F4 & bk .

XET -5 DX PR, A = o AR 19 0 B s 5 R T G 7 ORI AN, T iR g iR
A, OB ORAEIE T A E A AME AR 28/ I Y o

T X R I A2
W @K A FLASH STS.BUSY 7 okHf R A IEFE AT INAF#AE
B f#48 FLASH CTRL.OPTWE;

www.nsingtech.com

B ¥ FLASH CTRL.OPTER A'l';

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

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

WP AR BRI ) A A A SRR

I X g AR AR :

B E KA FLASH _STS.BUSY L7 KM R A IELESEAT INAF 41

B f#% FLASH CTRL.OPTWE;

m % FLASH CTRL.OPTPG ~'l';

W EHE RS N R T

B %45 FLASH STS.BUSY 440"

WS A R EAEAS AR  IE A

2.2.1.5 ECC Thfg

Flash #8RSCHF ECC Dhfg, SCB 1-bit 0451 1-bit 2444 . ECC b, RS (28, R8T HBiE 3 33T,
SRR IR R, EASRALIE AR T

2.2.1.6 IS TMEL

Flash B[ $8 4 TRELThBE, SCRF 8B [ THEL Buffer. @it 484 FUHEIE, nI425 CPU A HUTRHCR .
A T RE AT U 75 A7 AR 0 B O RE Bk AE,  BRIMERE.

2.2.1.7 IFT

IR TR E R SRS BOOT B E . WAHMEIE TR RGAL T power-down B stop
BT R ALEIN, JFRe 1 e dbht 28], W AT S S Uil eNTHA 7 AR 4UR: 2 i
NGRS, 2 D FRAENERY, AS PR EIET, 2 DT E S X 7 A 2l R
FHNo MBI HTRFN S 51X 7 ANIET A B AMY, XM R AR B E NI,
W E BT R, —# 5 N Flash, JfFH T35 SO FI5HIE .

BIIRE T, O G ZOR nT DL B SR . BRI AT S8AE (Unfe/Hrr) , HA%E
fiR48 Flash, SXJGABIET 7. /£ FLASH OPTKEY "5 N IERifI#(H )+ 4] (KEY1=0x45670123, KEY2
=0xCDEF89AB) , [ J& X3 715 B i) SR VEW W S0V o A SRR B VR Bt I iR, R [ i 2
HiRIHFBUE LR IUF Y, BB N — kBN A REEFHETee R E, o L@ R4 FLASH_CTRL.OPTWE
RE'5 0 eszPl, jEaT LLEEAE FLASH OPTKEY /5 A\ IEAf I B AR 28 1) RNt 3 300 5 A4t
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IRZSFENG, M Flash BRI H i G B 5 4dE, IERAEAE B A KR8 M i 5 ar 47 98
(FLASH_OB/FLASH_WRP) 1 [A]I— 52 H SR e T 7 15 *MS £, K FH T30 i de 01715 2l 2 75 1
W, MRV, $r 4 — R TR AR S (FLASH OB.OBERR) .o 4K AT 7 iR, %S
I F AR E N OXFF. 4RI FE MYy OxFF B GERRJERPRES) » WSS FRKHIE D%,
To T AT IRAE «

www.nsingtech.com

R 2-4 JEI TR
. [31:24] [23:16] [15:8] [7:0]
FARL R WIFHT BN BB
0x1FFF_F600 nUSER USER nRDP1 RDP1
0x1FFF_F604 nDatal Datal nData0 Data0
0x1FFF_F608 nWRP1 WRP1 nWRPO WRPO
0x1FFF_F60C reserved reserved nRDP2 RDP2

B OE{RYT LI &4 RDPI
& (RYEETE N A PR,
& U NIEMIREUER, AR AR i
€ RDP1 ZGIFEIMER, wiEid FLASH_OB[1]##];
B A ECEIED: USER
€ USER[7:6]: f#%¥
€ USER[5]: nSWBOOTO_SEL K& L, nli#id FLASH OB[7]% ]
0: NBOOTO Mc & ik 1ifii I 4 BOOT ik
1: BOOTO Pin & 25 BOOT Hiik$¢
€ USER[4]: nBOOT1 BLE#k0T, nli@ik FLASH OB[6]7 ]

*

USER[3]: nBOOTO FL&i&Li, nlifid FLASH_OB[5]%if]
€ USER[2]: nRST PD &L, nliEid FLASH_OB[4]% ]
0: it A PD B A= B AL
1: BEX PD BRI A A G AL
€ USER[1]: nRST STOP ELE %%, mli#it FLASH OB[3]# ]
0: Mt AfEHL (STOP) i A4 5 fir
1: FEANEHL (STOP) M A=A E A
€ USER[0]: WDG_SW L E %D, mli@it FLASH OB[2]# ]
0: TEMEET M
1 MG
B2 FATH P HdE: Datax
¢ Datal (FLASH_OB[25:18])
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€ Data0 (FLASH OB [17:10])
B S5RYETFEY: WRPO~ 1, A% /78 FLASH WRP[15:0]#

€ WRPO: % 0~63 TLHIS Y, bit[0]% N Page (0~7) ,  «==-e , bit[7]%} R Page (56~63) ;
€ WRPI: 5 64~127 WIS RS, bit[0]%F B Page (64~71) , =====- , bit[7]%} R Page (120~127) ;

B R L2 %4%%: RDP2
& 75 L1 AR IR ThRE, BRI 2.2.1.9 SARY IR VELIR ;
€ RDP2 Z2ITAMER, iEd FLASH_OB[31]##1;

2.2.1.8 B

A LLXT Flash FAEEX (Bek 64KB) [T Page BB SR Y, LABGAEREF I CE B A T H045 5 K S 801
MANGEE, SR HIIEAR AL KT Page0~127, % 8 TN —PNEAMRY HIT, BEY ] LUBT % B ik
TF TR 1 WRPO~1 SKFHTHCE ; RRRHMTECE G, TEMIT - IRRSAEN, REIMEAREAE. Wi
X AN S ARG ) T TR AT dR A HE R VE, FLASH. STS Hvk£siR [al—/MEdr e iidr
REGERBX PR G ALY (3KB) , {7 7 BOOT #%, AnfH .

AGEEX PRGBS (1.5KB) , Al 7O EAGER, RaTEK.

AGE BEIXFREEITF AT (0.5KB) , A5 T7 FH EC 27915 2, ¥ FLASH CTRL.OPTWE 5 0
R IR I F K SR, 2 Gt FLASH OPTKEY "B N IEHIISE T, RAHEIH 7T 5 4%
o

2.2.1.9 RS

Flash (] PACRS RT LIS I ise B 32 R4 KB B ARIR Bl 1 PR PP id i e B 0 75 R P ) RDP 719 i
TE, ATCARCE 3 A RFEREERIT S0, koK

= 2-5 AP ELE TR
[ERIS Ak RDP1 nRDP1 nRDP2 RDP2
L0 level 0xAS 0x5A RDP2! = 0xCC || nRDP2! = 0x33
L2 level 0xXX 0xXX 0x33 0xCC
L1 level AELL b E

B L0 %%
& T REPIRE, (RDPI==0xA5 & nRDP1 == 0x5A) && (RDP2!= 0xCC | nRDP2!= 0x33)
& LA DXORIE I AT DA AT R s
& EAAREXORE I W] DO AT AR AR R, AT E S R

B LIS

€ -~ ((RDP1 == 0xA5 & nRDPI == 0x5A) && (RDP2!= 0xCC | nRDP2!= 0x33)) | (RDP2 == 0xCC &
nRDP2 == 0x33))

& R VEM AR O AT X e, BILAAR IR 20 3 A7 A7t S5 SR P B 1 DA 78
VPR AR X AR AT
& AR X TR DUBE AL N A 48 TP AT IS AT A (SRl TAP BB A7 iS5 D) fE
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& D FAAEX TN VAR IR N AN SRAM B 3G PAT 5 BEERRRIE OB B RRER SN
4

Frf it JTAG/SWD A N B SRAM 2 HACHS HHAT AR I DI BEAK IR G R, 78 AT LLE T JTTAG/SWD
MNE SRAM JE3l, XANDIRERT DL KM RR R

& CHER R TRSCS R RIT T L0 S, Ko A ShERER AR AR IX, AT IR AR N
T ERRIEU RS FEA SRR RERIRAE, FONRERIVE S OxFF, A= TR T
L1 ZON I RIOIRED

® i FLASH_OPTKEY "5 N IEHf 1 BAE 7 51 A de 1ol o 45 X
® PR A ASBRBEA LT AIX (Page #)

® LAB AR IEIIT AT 0xAS;

o N HINBER AT EAAEX

® NEEZNE A 0xAS B4 LI 71

o HTARGIEN (WHMARASE) , @I ITH (OHHH RDP 6 0xAS) K4 HBT 22!
ARG, SR PURRR;

B L2Z%%0 BT SRAM azh#iziil . A g2 10 I 5/ AL R A B (AN
Al 2 AN, HAAREFER L1 200, L2 2 fid B 55— ANMEDUF S RDP2 SR528l, A% RDP1 A
i, HEWE (RDP2=0xCC & nRDP2=0x33) H[}y L2 25|

2.2.1.10 PR ERH
B Flash /A5 X AR :

& L0 U T TAFHDHETT IR B X AT AL B % Page IS ORI @ 1L, DLEATHAEATIT
BEERs

® LI2EHTF:
® & SWD i N B A SRAM JE B AT, BT A Page AR VF (W/R/PE) #:4E;

® 3 0~7Page i HANIN L T RS, HE Page nJ LT 7E Flash A7k & X AT (A ik
TR (SRBLIAP BB A7k 55 T RE

® ¥ Page AJLANCE % Page 5 IRYEVE;
® NLIZHKENLO GRS |, Fox AR A Flash EAE64X
W Flash 100545 X RUR :
& LO/L1 N, HH AR (W/R/PE) ;
& L2 : By 7R AR A, # ARV R U5 A Flash e 00745 X s
B Flash REAFAEXBUR:

& 17 system memory X AT HIARED, A FLVFUiiH] (W/R/PE) ; Flash Ml sram $ATACHD =l 18 5 1
R DA e 07 1) 5
& {ELI/L2Z5 T, sram A 8Bk 2| system memory HATAIEAS -5 in) (W/R/PE) o HAh N 0
il (W/R/PE) ;
B Flash RS E X

137480 BERBARBMHARAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
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& ID{ER: Lo Frlik, L1/L2 ZH F SWD PR Fyim2Eil, L1 249K sram J& 35 4T
UG AAE LR, R4 LR 2-6;
% 2-6 1EAE XL B EORFRZH %
Ja SRR Main Flash
LR
PATH P (e Tk &l
@il SWD Main Flash System Memory SRAM
i 7] [X 35,
Flash & 171 [X 4K B[ [ERCE [ERCE [EREE [EREE
Flash=E=77#% X 4KBJ& EEH EEH T T
FlashF= 7746 [X 18 @) O O O O
LOZ 5 FYFHCNLLELL2
Flashi% 5= 4 [X EEH EEH EE T
Flash & i (7t X 251k 251k [EREE 251k
SRAM (AID e B e wE
Flash 3= 17 fi# X 4K B il 2%k R R R
Flash /7% X 4KBJ5 2%k JEREE [EREE [EREE
Flash E 7R X 540 | oot i v v RAFECN LO S L2,
L1453 HOALOR, EA7A4IX
Flash & 4 124 [X 25 25 BEEE 25|
SRAM (AID B ISR B B
Flash 3= /7% X 4K BT i i i
FlashE /7t X 4KBJ5 JEREE [EREE [EHEE:
Flashiﬁﬁ%lz)ﬁﬁ?(z) SWD fljlti: fl:lti: fl:lti:
L2 ‘ RRVFEH.
Flashit iz | HRHBEE R R R
Flash & i 174 X 25k JEREE 3
SRAM (AID ISR iERct iERct
147480 BERBARBHARAT NSING TECHNOLOGIES INC.
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Ja B AR SRAM
LR
_ N £4 =
. HATHI &R 5
@il SWD Main Flash | System Memory SRAM
i 7] [X 35,
Flash ¥ 774i#% X AKBH{ aCE = aCE = [EREE: [EREE: =
Flash = 174i% X 4KB 5 aCE = aCE = [EREE: [EREE: =
Flash =174 X F #@ YR iR iR SV
LOZ 5 S ECNLLEL L2
Flashi& =775 [X [ERCE [ERCE = [EREE [EREE
Flash & i 174 [X 251k 251k [EREE 2%k
SRAM (AID 5 [ERE SR ISR
Flash T 77i# X 4K BHIf 2%k e e 2%k
FlashT=77i# X 4KB )5 2%k JEREE = [EREE: 2%k
Flash EfHX 50 | fuir R R R R L0 L2,
L1900 BCHLON, EAEREIX
FlashiZ i 75 X TEE TEE BEEE BEEE W
Flash & i 174 [X 251k 251k IR 2%k
SRAM (AID [ERE] [ERE] B ISR
Flash = £7fi# X 4KBif
Flash ¥ 771 X 4KBJ5
Flash 47 XX 7 7 PN S
L2 5 L2fR3 ), eIk MNSRAMJE 5 ‘
FlashiE 55 14 X SWD BRI
Flash 2 i 174 X
SRAM (AID
(S Ja B System Memory (EBe Tkl

15/480
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275 L, N
A BT
SWD Main Flash System Memory SRAM
1 i) [X 5k
Flash = /7% X 4K B S S [EHEE7 [EHEE:
Flash = /71i#% X 4KBJ& S S [EHEE7 [EHCE:
Flash =17 4# X A 4@ o o o o
LOZ ) RVFSCHLLELL2
Flashif 151 75 [X. [EREE: [EREE: [EACE: S [EACE:
Flash & S 774# [X. 2%k 2%k EACE: 2%k
SRAM (AID Ry Ry ISR IERE
Flash 3= 771i% X AKBRY 2k HiE Hik Hik
Flash ¥ 771 X 4KBJ5 2k [ERCE PR PR
Flash 446X 120 | i G G s | RIEILOZL2.
L1125 HOALORS, EAFMEX
MR T =2 2 wE wE wE wE N _
Flashi% 775 [X JEREE = JEREE = [EREE: [EREE: = s E
Flash % S 774 [X. 2%k 2%k EACE: 2%k
SRAM (AID B By By By
Flash = /7-i# X 4K BH{ HiE R R
Flash /7% X 4KBJ5 [EREE [EREE [EREE
Flash 3= 7% X H 4@ SWD o o o
L2453 \ ARAHEN
Flashit Big-x | EH#R ik Mg g
Flash & G765 X % [ERCE %
SRAM (AID ISR iERct g

JE: 1. X BRI S Flash 7 #515%
2.Flash Z-177 1% X 1 #5552 75 mass erase, {X7E L2 5 it =0 T 22

2.2.2 SRAM

SRAM = EH TAUDIZAT, FFBAE AT RE o (A B A s sl i, A B KON 8KB.
SRAM SCHFFHT. 7 PRSI .

167480 BERBARBHARAT NSING TECHNOLOGIES INC.
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SRAM S FHRILIZ 1T, A LAYE SRAM 43S /T2 /F . SRAM HiIf Atk Y5 2 0x2000 0000~0x2000 1FFF
SRAM 7E PD B N8l A RELRRR . Hof TAERE (Run/Lprun/Sleep/Stop) ¥ AT LAIEH {7+ .
TR

B AERASIAN KB

I S 2 YR S T S5

B CPU/DMA ¥Ju]ijj ]

B CPUBUS "Ll Remap #| SRAM 4 iz /TFEFF

2.2.3 FLASH F 78R

WL F (32 61) BT RERE A RE,
2.2.3.1 FLASH 72 5%

% 2-7 FLASH A 788 00

ot | e |5|8]8|8]s]&]a]=]a]a]s]a]=]a]=]5]a]z] 2] 2[5 ][5 [= ]| ||~ ]-]~]~]=
%] w
[T [TH
[Tl o
FLASH_AC g En g LATENCY
000h Reserved x g§
14
Reset Value 101 0 ’ 0 ‘ 0
FLASH_KEY FKEY
004h
Reset Value 0‘0‘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
FLASH_OPTKEY OPTKEY
008h
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘0‘0‘0‘00 010 0o[0]o0
[ [+4
o 74 x >
FLASH_STS w § é w § @ ? @
00Ch Reserved 21 & Slg|2|§|2@
4 4 4
Reset Value 0 0|0 0 0
w
AN A
24
FLASH_CTRL Elzlglz|cle|glz|Ele]eli|gle
- olz|le|lal|z Ely|lyl2(=|a
010h Reserved Slu|glw|o|g|~|«|9|O|8
o 5} 5} 5}
o o o
Reset Value 0|0 0|0 110(0]0 0o[0]0
FLASH_ADD FADD
014h
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
018h Reserved
= old =
[ 3 oF—'Ea.-mf—‘g
o 3 o|lo|o R% I x
FLASH_OB a Datal Data0 2 glol8|k|-|Qlald
o
01Ch e Reserved S % Q2| g gl&|o
Reset Value 0 1‘1‘1‘1‘1‘1‘1‘1 1’1 1‘1’1‘1‘1’11111111100
FLASH_WRP WRPT
020h Reserved
Reset Value 1‘1‘1‘1‘1‘1‘1‘1‘1‘1 l‘l‘l‘l‘l‘l
FLASH_ECC ECC
024h Reserved
Reset Value 0’0‘0‘0’0‘0

2.2.3.2 FLASH ##HIfIRETEEH
HRAFASUWHP 4TS, B 11

177480 BERBARBHARAT NSING TECHNOLOGIES INC.
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2.2.3.2.1 FLASH Vj [ #&#| & 77%% (FLASH_AC)

fFe stk 0x00
HAifE: 0x0000 0030
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Reserved

4

2 1 0

Reserved

PRFTBFS |PRFTBFE

Reserved

LATENCY
L

™w

™

(£ €y

R

31:6 Reserved

TREE, IR FFEALE

5 PRFTBFS

TR ZE i DXOIR A

AR R TG o X RS
0: TG IX K ]

1: T Gh X T

4 PRFTBFE

T o [X Ak
0: RPN IX
1: o TR R X

3:2 Reserved

RE, AR EALE

1:0 LATENCY

I 42

11: {8

XN SYSCLK (RGUM £ J& I A7V el bk (8] (1 )
00: ZFAMABILE, 4 0<SYSCLK<18MHz
01: —/NEMAKIFE, %4 18MHz < SYSCLK<X36MHz
10: FANEAR ZE, 4 36MHz < SYSCLK <48MHz

2.2.3.2. 2FLASH &4
fmFsHihE: 0x04
HAME: 0x0000 0000

(FLASH_KEY)

FKEY[31:16]
\

w

FKEY[15:0]

w

Ak Z2y i\

Eiiipy

31:0 FKEY

FHFf#4 FLASH_CTRL.LOCK £7

2.2.3.2. 3FLASH OPTKEY & 7£3% (FLASH_OPTKEY)

s HuE: 0x08
EAE: 0x0000 0000

18 /480
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31 T T T T T T T T T T T T 16
OPTKEY/[31:16]
15 VIV 0
OPTKEY([15:0]
g &R Eiipn)
31:0 OPTKEY FF#%% FLASH CTRL.OPTWE 4.
2.2.3.2. AFLASH R 7438 (FLASH_STS)
etk 0x0C
Al 0x0000 0000
31 T T T T T T T T T T T T 16
Reserved
15 , , , , 8 7 6 5 4 3 2 1 0
Reserved ECCERR | Reserved EOP WRPERR | Reserved | PGERR | Reserved | BUSY
rc_wl rc_wl rc_wl rc_wl r
AL, 2 R
31:6 Reserved R, WIARFFEAE
7 ECCERR ECC 4i#
2 FLASH R4S, SR EXM N1, BN U PAEBREALIRE .
6 Reserved TRed, IR EEEAE
5 EOP BELE R
MINTFEAE (R SER, R BRI, B 1A LLUERIX
ARES
T: BRI T 90 FE R S #8 2 i Bf EOP KA.
4 WRPERR SRR
AEX B R N AR b g e, B EIXALN T, BT USRI
ARES
3 Reserved e, BIREREAE
2 PGERR TR IR
B N B2 0xFFFF_FFFF b gmA2nT, MRS EXAh T, SN0
AT LAE BRI AR o
e HITHRTFERRIEZ FT, DAL )S 5 FLASH _CTRL.START 17,
1 Reserved e, BIRERE A
0 BUSY [

ALIRR INAFRAE IEAEREAT o FEINAFIRAEIT IS, A B 1R
VRS IR BUR AR R I LB R 007

2.2.3.2. 5FLASH & 77%% (FLASH_CTRL)
fmFsHE: 0x10

197480 BERBARBHARAT NSING TECHNOLOGIES INC.
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Reserved

14

13 12

Reserved
1

ECCERR

ITE EOPITE

Reserved

ERRITE

OPTWE LOCK

Reserved

Reserved

™ ™

™

(e

ey

it}

31:14

Reserved

RE, IURFFEALE

13

ECCERRITE

ECC Hi iz

%A FOVFE FLASH__STS 27745 ] ECCERR 7748 49 1B =2 il
0: 2% b7 A i

1: RvFF=tEdlr.

12

EOPITE

FCVFA5AE 56 B e
AL FCVFE FLASH_STS.EOP {748y 1° I = AL b .
0: A% 1b7= A i
1. SRV A e

11

Reserved

REE, AR ALE

10

ERRITE

FVFHE RS

AL FCVFE R A Flash 453R 7= 4E Fh il (24 FLASH_STS.PGERR/WRPERR
BN .

0: A% 1b7= A i

1. SRV A e

OPTWE

FEVFE LI 1T

BZA UK, RVEXESUF AT AR (E . 29/E FLASH_OPTKEY %F
ARG NIEHIB PG, ZAEN .

BAF AT BR AL .

Reserved

Pred, IR FFEAE

LOCK

e

HEEE 1" 2% 9 I 3RIR Flash A1 FLASH _CTRL #58i{E . 7EA N 2] 1E
sy e, EAEERIAL 0.

TE— IR IRBERAESS, NIRRFEART, &M AR

START

VAR
AL DI R — IR IR o AL R AR E O D IRE
FLASH_STS.BUSY 2824 "B 1&BR N0

OPTER

PRERE T 51T
0: ATFJA BT 7 TR
1: TR T T R A

OPTPG

G AR AL T4
0: ATFJA LT 11 g PR
1: T e T 19 g AR A 5

Reserved

TREE, IR AL E

MER

Jr R

E R ARG ERAT NSING TECHNOLOGIES INC.
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(£ ey

i}

0: ATFJE R #EERAE
1 JFJR A #ERR A

1 PER

TR
0: ATFJE TR
1: JFJR TR

rE
0: AJF)A gt
1: JFR g

KT HFER B IE S 2.2.1.4 T

2.2.3.2. 6 FLASH Hiuhh&5 7735 (FLASH_ADD)

s Hudl: ox14
SAME: 0x0000 0000

16
FADD[31:16]
15 T T T T T T T ‘Tl T T T T T T T 0
FADD[15:0]
ik 2 R
31:0 FADD INAE
AT AR e B B R AR A, 245347 TR IS e P B R 1 T
JER: 24 FLASH STS.BUSY (7411, A BESIX 217 #5
2.2.3.2. 7FLASH £ TiZ T &77%% (FLASH_OB)
fmFsHibE: 0x1C
SAE: 0x03FF FFEC
31 30 . . . . 26 25 . . . . . . . 18 17 . 16
RDPRT2 Reserved Datal Data0
11'5 i i i i i 10 9 i 8 7 6 ' 5 4 3 2 1 ' 0
Data0 Reserved B‘(l)sgéo nBOOT! | nBOOTO [nRST_PD ‘é‘}%ﬁ,— 'WDG_SW| RDPRT1 | OBERR
Drik 2 R
31 RDPRT2 B L2 205

0: BRI L2 ZU R Al fE
1 BRI L2 U fliRE

7E: N

30:26 Reserved

TREE, IR AL E

25:18

Datal[7:0]

Datal

E R ARG ERAT NSING TECHNOLOGIES INC.
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Z2y i)

i}

7 NEN

Data0[7:0]

Data0

7 NEEN

Reserved

AR, AR REEAAE

nSWBOOTO0

{EFEN W, 2.1.3.2 JHEhECE

nBOOT1

S e
T
S e
T

{EFEN W, 2.1.3.2 JHEhECE

nBOOTO

AR 2.1.3.2 JH B &1 .

nRST_PD

X Power Down #5205 A it B

0: N Power Down UG SZ A=A A, RIEHAT 73 N\ Power Down
IR, RGN E AL A& Power Down FE;

1: #t X\ Power Down G A= EE 7.

e FAAR .

nRST_STOP

HEA STOP R xU5E AE &

0: HEN STOP x5 LRI~ A5 Ar, BIEHAT TRENSHUE R R, R
GRS AT AN JE A RS

1: #EA STOP BLalja A=A AL .

M Z R

WDG_SW

ABIRE
0: AN
1: BARE T

VE: /D\lj/‘jo

RDPRT1

FARA L1 5
0: Y L1 &R H6e
1: A4 L1 Hofdiae

7 R

OBERR

BT RR
AL 1 I FRIRIE I T AE (A AL

7 R

2.2.3.2. 8 FLASH 543" & 778% (FLASH_WRP)
s HbE: 0x20
SAE: 0x0000 FFEF

16

Reserved

WRPT
Al B Eiiip
31:16 Reserved REE, LI EAME
15:0 WRPT CIFSTE
R A ATAEE IR I X N8 S R IR T .
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(£ ey Eiiipy

0: HIRIERL
1: HHRPER

I R,

2.2.3.2.9 FLASH ECC &7£%% (FLASH_ECC)
s Hihl: 0x24
SAME: 0x0000 0000

31 T T T T T T T T T T T T T T T 16
Reserved
15 T T T T T T T T T 6 5 T T T T T 0
Reserved ECC
A, B4 iR
31:6 Reserved R 55N 0.
5:0 ECC 32 47 Flash ikt ¥ A 6-bit ECC 1H .
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3 R¥EEH (PWR)
3.1 AR

PWR & YR T, H T8 BB A [F B AR R RS . e R EIh e 2] MCU 3t ANANFE
B EEEA R, FRAE SR W R AR B I . MCU SCFF RUNL LPRUN. SLEEP. STOP Al PD (WHE) #2.
PWR 1A B B Y5 AR 20 1 B R T 2% . IHehdR . E A7 Flash/SRAM/GPIO RS .

3.1.1 BJR

< MCU 4 VDD fitH . i N A RS T AN 1.5V B kgt il B R 28 A P, IERE=
AR DIFERE
B VDD [X#k: 1.8V~5.5V, FEH MR. 10 K4 E L REGHLALHIERN .
B VDDA Xi&: 1.8V~5.5V, R EMSMHERL, VEAIME BAES A SCHE T RV 20
B VDDA 1 VSSA @AZii43 753+ 3] VDD 1 VSS.

> HUR T A ARE S A T LR AN R AR
® RUN M. HIF I 2 LUIE R B U

LPRUN #52:  H 75 & DR 3 s Ut e

SLEEP #3:  Hi 8 19 &5 I A PR Ut L

STOP #3(: R IR 19 85 AR DO AER N A, Bt i R s I B 1.5V B 1.2V,

PD . IR 2000

www.nsingtech.com
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B 3-1 HLRAE B

VDDA domain
TS COMP OPAMP
(VDD)VDDA  [K———
(VSS)VSSA  DR——— ADC
VDD domain
eFlash
GPIOs
VSS
X Wakeup Logic CPU
Voltage regulator 8K SRAM
vbD [X %
POR/PDR_VDD PVD Digital Peripherals
HSE LSE
POR/PDR_VDDD
HSI LSI PLL
3.1.2 F M

3.1.2.1 FEEAL (POR) FITFEEA (PDR)

FHEA (POR) A FHEEL (PDR) HEEERAE S H A . 2 VDD/VDDA KT # @ 1 B 1 B &
VPOR/VPDR I, REGIRFFEEARE, THRINBEA R, AR BMBEErNHENER, SR
P F ) SRR

25/480 FERBEARBHHEMAT NSING TECHNOLOGIES INC.
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B 3-2 LB Ay A A R AL RO

A vDD/VDDA
POR
| 50mV hysteresis
|
______ Y ___A___
I |
| |
| | Temporization
> izati
p
trsTTEMPO

RESRT

3.1.2.2 Al4RR R IAMIEE (PVD)

PVD il VDD Hi & 5 HL R ] 2R A2 A (PWR_CTRL)H (A S A ik 4T Lok Wi fiJli . PWR_CTRL.PLS
S R AR . @i % & PWR_CTRL.PVDEN & A PVD.

PWR _CTRLSTS.PVDO #rE&EH FHe8 VDD 2 & & TAKT PVD HUEBI{E. ZHEME NS IERS] EXTI 4
16, WERTESN B2 AEae e A 7 b, =B mpilr. fRPE EXTI 28 16 19 B/ FREWRARRE, 4
VDD FF&F| PVD B{E LA AI/EL VDD EJH3I PVD BIE A B, &4 PVD Hlbr. i, IDhRER AT
PAT R 2RSS .

26/480 FERBEARBHHEMAT NSING TECHNOLOGIES INC.
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A vDD/VDDA

100mV
hysteresis

PVD output

3.1.3 NRST

NRST j&—/MEHL PAD. 7E STOP #5z0F, PWR K] NRST & A7 5 4FH 5525 K H K 7 15 25 D) 46 [m] 1F 3 4

e

3.2 fRThFEAR

MCU %446 A EAEX: RUN. LPRUN. SLEEP. STOP Fl PD. AN[A] A5 AN [F] ) R ThAE . MCU
DIFERE R U R iR

% 3-1 AR

B %A b P48 B H
# N\ LPRUN.
RUN CPU J55h L, RGELL, KIh#E | SLEEP.
i SM BT E i g2 STOP. #1PD
S
LPRUN | CPUIETi 4 LSI 5 LSE, PLL XM, M mlHCHE;
from Wi R R T B IS AT IR A A2 AR
SRAM Flash AJfic B 3k N IR AL
LPRUN CPU i&4TI 4Py LSI 8¢ LSE, PLL 5¢H], AMXTTHCE
BTN B ) » Hhim ; X .
fi 25 2] fo fr 53
om HL R AR 12 AT 7R IE A A A
FLASH
SLEED CPU #E NMEIRMES, WHEAFIL. FramsMEn e, Bk WFI A AT H T e i
P ERIBITE IEHE A AT — W AT #S v] DA R CPU CPU M ISR i&[H] N

27/480
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B %A BN B H
WFE
CPU DEEP SLEEP #M&NSh2ER . LP =T iy 5 WFI/WFE: e
#%.  Flash #ENRERHIAEN. HSE/MSIPLL Z5H . 1) SCB_SCR.SLEEPDEEP EXTI. NRST.
STOP LSE/LSI Wit E. RTC/LPUART/LPTIM/ COMP Wik, =1, WA R/ \WDG il
SRAM/JITH Zi 1o (88 PPl 10 1R\, Mulig)s, mm | . —
HSI. 2) PWR_CTRL.PDSTP =0
WFI/WFE:
FRURARKHE, Framenei, K248 10 fl &, 1) SCB_SCR.SLEEPDEEP | WKUP0/1/2 L
PD NRST/PA0_WKUPO/PC13_WKUP1/ PA2_WKUP2 ®IDAMEEE | =1, %A HE#e ) W/ PAREE N N
R 1 NRST reset
2) PWR_CTRL.PDSTP =1

JE
1. STOP 0, 7EMefE )7, 1CHYa] LU il & HEEE 1T
AN FAAERAEAS [ HFERE T R T R 4 S R PR

* 32 AhBUEATIRE

Stop mode Power down mode

Peripheral Run/Active Sleep Low power run Wakeup Wakeup
Status Status
capability capability

Cortex-MO

FLASH

SRAMSKB

POR/PDR

O|<|[=<|O
o |

PVD

DMA

USART/UART

LPUART

12C

SPI

CAN

RTC

TIMER

O|lO|QO|O|O0|OC|O|Q0|Q0|Q0|XK|=<|O|X
o
o

LPTIMER

HSE

HSI

LSE

o |0
o |0

LSI

PLL

IWDG

S| O

WWDG

C|O|OC|O|O|0O|O|O|O|O|O|O0|O|O|OC|QO|0|0O|X|<]|O|X
C|O|O|O|O|O0O|0O|O|O|O|O|O|O|O|O|O|0O|0O|~x|=]|O

ADC
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Temperature Sensor (0] (0] O

OPA (¢} (¢} (0]

LPCOMP (¢} (¢} (0] 0] (0]

SysTick timer (0] (0] O

CRC (¢} (¢} (0]

HDIV/SQRT (¢} (¢} (0]

GPIOs (0] (0] o o o - 3 pins

1. Y: &2 (M), 0: i (BUEZH, ) , -: T4t
2. HILIM PD MR 7 PAO (WKUPO) . PC13 (WKUPI) . PA2 (WKUP2) . NRST.

3.2.1 LPRUN &=

7£ LPRUN K, 24045 A LLE RCC_LSCTRL.LPRUNCLKSEL Bt & A LSI 5t LSE; B{HH¥ 5%
AR EER: BEETRAEEESEATNTE. i RAEE SRAM Higfr, W LRE
PWR_CTRL4.LPRUNFLH { FLASH #f NIRFEFRFHIAE . ISR AE FLASH FigfT, NIJCERLE .

#E LPRUN ¥i:U5, I/ LikRC B RCC_CFG.SCLKSWI[2:0]5K )4 R Gilf 4
3.2.1.1 # A\ LPRUN #=,

#E\ LPRUN #ExURT, FH P %R EJF)S LSI 8% LSE, Jfifijd RCC_LSCTRL.LPRUNCLKSEL ##%# LPRUN 4%
R T RGNBHE, SR/5HCE PWR _CTRL4.LPRUNEN=1, /7 A LLECE FLASH #E AR EEAFALRL AR 7
B, 5ER, fEViR PWR_CTRL4 F7a 200, RE-NESEHREHSHEY .

3.2.1.2 3B LPRUN #5,

B B PWR_CTRL4.LPRUNEN=0 iRt LPRUN #5, H /] LIRS 7 225G ] LSI 56 LSE Jf V)4 R 4eit
Bl JBH LPRUN #R 5, FLASH E 3hik 7] 1E .

3.2.2 SLEEP ##5,

CPU &1k, f55 Cortex®-MO W% JE 4% (1 NVIC. SysTick %5) 76N B G SMEH T LS T I ER

Az v W B SR B e CPU

3.2.2.1 # N\ SLEEP &5

iEId7E SCB_SCR.SLEEPDEEP=0 i #if7 WFI (55f¢H1 ) 8 WFE (S8R5 5 44) $84#E A\ SLEEP i,

#% SCB_SCR.SLEEPONEXIT, # A SLEEP #4317 -

B SLEEP-NOW: Ui SCB_SCR.SLEEPONEXIT=0, |7 BI$4fT WFI 5 WFE $5§4, ZR%u 7 Bk N HEAR
B

B SLEEP-ON-EXIT: #[1}£ SCB _SCR.SLEEPONEXIT=1, ZH% MG ISR A H s 37 B3k N\ FEAR A
e

3.2.2.2 B SLEEP #x,

WA B WFI #54HE N\ SLEEP #530, (A NVIC W0 A] LUK % 4% A SLEEP X Mg .

WAHAEH WFE 543\ SLEEP £z, MCU ¥ 7ESh & A i L RJR Y SLEEP £, Mg 5514k n] LU itk BL
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NI

W EAMEAER A A R R TS 2 NVIC, F£)J5H SCB_SCR.SEVONPEND. % MCU #% WFE M i
iiF, S i A A S NVIC A REIE HR A (FE NVIC F s R A A7 8D TR %

W CESMREAES EXTI H . 2 MCU M, AT ZHRER SN WA A S NVIC i iE

HEA (£ NVIC HWHEEREEE T A1), PO WA FA L R AL . 2 SR e i)
MR N 1), RO 3CAT I T EAE A g A BGR H .

www.nsingtech.com

3.2.3 STOP =,

STOP #5035 T Cortex®-MO R B HEARAL A 5 4N I Bl T 14845 & o BT a8 R F R8T
R A B 1.5V/1.2V. HSE/HSI/PLL #2%5H . LSE/LSI A] AEC & AN Ja H . AT GPIO IRZS. 8KB SRAM
M 2747 2 R B - A 10 IWDG 1 PVD #47] H - T-Mi i CPU . 8 HAh 4% (RTC/LPUART/LPTIM/COMP)
AT ARG E el . Mg f, QRS MR I T R AR . FLASH Ab T FE REAR A .

3.2.3.1 #E STOP

e STOP #30, /7 B % & SCB_SCR.SLEEPDEEP=1 fil PWR_CTRL.PDSTP=0.
ISR IEAE AT FLASH #24E, JUEN STOP A6 2 FIN a) 4 ZE 38 B AE ik 217 ) 52 o
R IEAEVT ) APB X35, TUIEEN STOP 4522011 i () Kf 4E 1R F] APB 7 1] 58 il o

£ STOP R, AT LME A LA R4k

B HSZET AWDG) - — HEZE— B TAE, HEIFEAE—AEA

B RTC nf#: A/PL#Ed RCC_LSCTRL.RTCEN JiH.

B LPUART/LPTIM/COMP/PVD 45 AJ ne it

B NI RC HRH A (LSIRC) mliE: wJLLEL RCC LSCTRL.LSIEN JF/5 .

B SN 32.768kHz dn#fk (LSE OSC) #Alik: mJLLifiid RCC_LSCTRL.LSEEN /.
HEN STOP #UR N AEFH ADC, DA G A 2 (1) THAE .

VLR WIRPTIFEIF 7 AN 1L FIAZHSf 50T £, L0 B AR R G L) #e 2 HST, SR 4E
M RCC_CTRL.HSEEN f/. ZW, WARAHA 1L K], RCC_CTRL.HSEEN 7/ (RFAFIERE, H-HZH5) 5
I (SFEEHG A TR I B %4 R 45 (CSS) ThGE, LU IIFITOF 5k 5 45 b, FBHAN (=
LEFEECHT H I 177

3.2.3.2 B H STOP B

bR EMeBE STOP AU, %% HSIRC RGN RGN bl MR ERE. HT
FaE#RE STOP Rl NAL TR IIFERE, DRIt HFETE 2 R E. 534k, H P a] BAZE#E STOP RiC
E PWR_CTRL4.FLASHWKUP =1, DI45%H FLASH [ Mefg A .

3.2.4 PD R,

PD (Power Down) #(3ET Cortex®-MO VAR FEIEARAE N, ] PASZELEARRI DhRE. i, CPU. AT F
A FaEAs HSE/HSI/PLL/LSE/LSI W8 Al il A 207 IR AR IS . B NRST/PAO/PC13/PA2 4b, K3
10 % S PHAS

30/480 FERBEAREHHERAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057



W) EIRER

3.2.4.1 #EA PD R

2k PD #i:(. % ® SCB SCR.SLEEPDEEP =1 fl PWR_CTRL.PDSTP = 1.

U IELEXT FLAH BEATHRAERT, MIZE PD ARSI DR IR, B 3 5E P A7 V7 ]
S APB XAV il IEAEREAT, MIEN PD B2 B 4 23R, B E APB 1 ] 58 K
3.2.4.2 iBH PD R

MANBEAL (NRST 51D « WKUP 5| IR ECT FR SR K AERS, MCU B PD B, BT s fFas /&
M PD RS MR f 0 2 A

M PD B )5, A PATE R T RALE AT (boot & Il A . SR AL RS

3.3 Debug R,

BN, a5 B FH AR A A8 PR s MCU B T SLEEP. STOP 5( PD #838, WM< F%ifitiE
P, IXEHT Cortex®-MO A% 2= T W40,

{HiZ, #id7E DBG CTRL Zfrasrh & —Lefic BA7, BIMELE(E ] STOP A1 PD #E0R, ] A4 k4T
V. WIRECE T IXEe TR0, HIE AT 238 HST B A S 4l 2 a5 ]

JEE: £ DEBUG PD =0 F, WKUP S/, (X35 #F WKUPO (PAO)D 5] B/,

3.3.1 (R THFE A7

FEARTFERE AN AT, BRI FCLK JTE, MW AZ R R At ZE s gh e I AT DR AR EAE
R R NI MCU (RIFR IR T FCLK M) o BAKERIEMIhREiE S % 3.49 25X
DBG_CTRL.PD #1 DBG_CTRL.STOP f##iik

332 AMRERSCR

B 7 SRR IR A, 38 SRR A AN AE IR S 5 1 A (TIM1 . TIM3. TIM6. TIMS8. LPTIM.
I2C1. I2C2. IWDG. WWDG) . BAREE/EFIFFEITE S 3.4.9 Z5%F DBG_CTRL 73775 HARAT 1) H ik

3.4 PWR 21758

www.nsingtech.com

3.4.1 PWR 17283 W5 B
#* 3-3 PWR F 4725k meAg A0 &2 A (i
omet| regser | w]s|e|a|x[e]r]s]e]a]a]c]z]a]s][s]a]z]a] s [a]a]e]]~]e]o]<]]~]-]o
0x00 — | &g
(53 a 2|l a|s
14 1) Wlog|lX|E=|2
PWR_CTRL & &, a8 %
- Reserved o ] > | & E 2 &
o ol 515 4]
O | o ['4
Reset value 1 [oJoJoJoJoJo[o]o
0x04 |
o |&|&|& P
g lelE|g 21815
PWR_CTRLSTS
- Reserved 22|22 Reserved Z |8 é
2 (222 e
Reset value 1 0|l0foO 0]0|o0
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omet| regser | w|g|z|z|x[e]r]s]c][s] a]c]z]a]s][a]a]=]a] s ]a]a]e]e]~]e|o]][][~]]o
0x08 z
o
PWR_CTRL2 &
- Reserved 8 Reserved
2
Reset value 1
0x14 g
PWR_CTRL3 =
Reserved 9 Reserved
Reset value 0
0x20
215 Z |3
(%2} [T e} - X
zlz|2 o [
PWR_CTRL4 51512 s | a3
Reserved zlel|lx o = |T
a|a | 8 n |
i B B [:4 o
Reset value of[1]0 0|0
0x24
S
=
g | 3
PWR_CTRL5 Reserved 2 2
@
z | &
—
2}
Reset value 0|1
0x28 —_
<
=
z
PWR_CTRL6 & 3
S S
Reserved o ]
= b4
0 4
Reset value 0|0
o 5 5 ol
GlelGl2|2|8] 8 |G l2|5|3|5 5 (3
DBG_CTRL wgwg__g mgagt_’) Egg
0x30 Reserved =2 g2 E Sl 5 3 = g | 2 g Reserved » |8
FlEF|5|g|8] & |F|E|F|5z g
Reset value 0 0(0|0]O 0 0|00 0|0
v/
3.4.2 BIREH|F S (PWR_CTRL)
fmFHhE: 0x00
A
S A7{H: 0x0000 0200
31 16
T T T T T T T T T T T T T
Reserved
! ! ! ! ! ! ! ! ! ! ! ! !
15 11 10 9 8 5 4 3 2 1 0
T T T T T T
Reserved PDR PLS[3:0] PVDEN | bR | i | PDSTP | Reserved
1 1 1 1 1 1
™w ™ ™w w w ™

(VR

Eyis

E(i1p

31:10 Reserved {88, AR EALE
9 PDR A5 STOP # =, F VDDD PDR fitl /% H. 5

0: VDDD PDR fii & HL°F-A 1.0V;
1: VDDD PDR fiik HL°FA 1.2V;
A4 VvDDD POR/PDR ] LA & fi7 %47
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frig B4 iR
8:5 PLS[3:0] PVD &% .
PVD H{EE T
PWR_CTRL.PLS | Voltage
0000 1.8v
0001 2.0v
0010 2.2v
0011 2.4v
0100 2.6v
0101 2.8v
0110 3.0v
0111 3.2v
1000 3.4v
1001 3.6v
1010 3.8v
1011 4.0v
1100 4.2v
1101 4.6v
1110 4.8v
1111 5.0v
4 PVDEN PVD 1 g . 4 4as il
0: %1l- PVD
1: ffifg PVD
3 CLRDBGPDF 7k DBG_PD iz,
GREEA 0.
0: B
1: ¥ PWR_CTRLSTS.DBGPDF #r&fr. (5)
2 CLRWKUPF THBRM bR &
GREEA 0.
0: B
10 AN RGN Bh 30 5 & B PWR_CTRLSTS.WKUPF k&ML ()
1 PDSTP #EN STOP/PD HE ik %
0: CPU %itti DEEPSLEEP Jy’1¢, &/ #E N\ STOP #x;
1: CPU %t DEEPSLEEP 2’1, ‘& H#EN PD #55;
0 Reserved 1REE, DAIRFFEALE

3.4.3 HIREHPRAFAE (PWR_CTRLSTS)

e Hudt: 0x04
HAME: 0x0000 0800
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T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1

12

11

10 9 8 7 3 2 1 0

T T
Reserved
1 1

WKUP
POL

WKUP2 | WKUPI | WKUPO
EN EN EN Reserved PVDO |[DBGPDF | WKUPF

™w ™w ™w T T r

(e

vy

R

31:12

Reserved

e, IR FFEALE .

11

WKUPPOL

PAO/PA2/PC13 Ml AR . A A T E N B e R PD A, ORTE BE Sl A
Z TS MR R H .

0: TFREH

1. B

10

WKUP2EN

J5H PA2_ WKUP 5|

BRAE AT AR BRI R A

0: WKUP 5| A T8 H /0. WKUP 51 dif Ao 2548 I PD R Cne g .
1: WKUP 5| B T A PD 0 i .

M 7 X#1 VDDD POR/PDR E (/5.

WKUP1EN

J& F PC13_WKUP 5| I

BRAE AT LA BRI B A

0: WKUP 5| A T8 H /0. WKUP 51 difE A2 8548 I PD R Cnie g .
1: WKUP 5| B T A PD 0 i .

M 1% (X 1 VDDD POR/PDR B 17 &7

WKUPOEN

JE ] PAO_ WKUP 3|

BRAF R AR BRI B A

0: WKUP 3| JIH T8 H /0. WKUP 5|l B A S 2345 A PD A Ui .
1: WKUP 5| IH T PD B Cna it .

M %7K H1 VDDD POR/PDR B 17 & 17

Reserved

TREd, IR FFREALE

PVDO

PVD #ith.

A B RS IR %47, 124 PWR_CTRL.PVDEN = | It 44 %%
0: VDD/VDDA 75T f# ] PWR_CTRL.PLS[3:0]i& %] PVD BJ{H
1: VDD/VDDA & T#/H PWR_CTRL.PLS[3:0]1%#%f] PVD {4

DBGPDF

DBGPD IR AL o

# N DBGPD A, %A 504

¥AE4E PWR_CTRL.CLRDBGPDF 5°1°If, fEfREZAE %,
A4 VDDD POR/PDR ] DA EALi%AL

0: & A E 3 DBGPD Bz

1: &5 8\ DBGPD &
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AL, 2K iR
0 WKUPF DBGPD UM BEARZS A

DBGPD #3F, WKUP & MAEAMEEHE, Wz
BAESE PWR_CTRL.CLRWKUPF ‘5 1R, TR %0075 F

H# VDDD POR/PDR ] LA EALi%AL .

0: WKUP & JHIAS 8 K A Wl 4

1: WKUP & R4 T Ml St

3.4.4 HEIEEH]FHF2 2 (PWR_CTRL2)

Az Hdl: 0x08
SAME: 0x0000 0400

31

Reserved
15 11 10 9 0
Reserved l{g\]]%% Reserved
i 2R Eii9%)
31:11 Reserved PREE, IR RFEAIE .
10 IWDGRSTEN IWDG & foi fi e 42l o
0: IWDG Bl RAL = RAE AN
1: IWDG BNl R E KRR E N
9:0 Reserved PR, IR RFEAAE .

3.4.5 EJEHER| &% 3 (PWR_CTRL3)

il 0x14
HAfE: 0x0000 037F

31

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

Reserved
1

T T T T T T T T T
LSIEN Reserved

™

frisk B iR

31:8 Reserved fREE, LIARFFEAME.

7 LSIEN Pl PWR {HfE LSI,
0: RGHEN STOP #5305 PWR 4k 423% 5K LSI 4
1: # A STOP i, PWR RHEiER{HAE LSI

6:0 Reserved fREE, LIARFEEAME.
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3.4.6 HIREHIFHE 4 (PWR_CTRL4)

e Hdk: 0x20

EAE: 0x0000 0020

ZAMF AR A SR BAFRRIONZ S AR AT SRR AT, DAV Z A A28 S N E Y] 0x0175_3603(f#E4H).

31

16

Reserved

15 7 6 5 4 3 2 1 0
T T T T T T T T
LPRUN | LPRUN | LPRUN STB | FLH
Reserved STS FLH EN Reserved FLH | WKUP
1 1 1 1 1 1 1 1
T ™ ™w ™w ™w

(R

R

Ejiipy

317

Reserved

TREE, IR FFEALE .

LPRUNSTS

LPRUN #AHENIRES
AL HH R A 1 R B
0: A%EH LPRUN B
1: RSMT LPRUN B

LPRUNFLH

LPRUN # 3 F, Flash TIFERA AR
0: 5 FridE N LPRUN #5305, Flash i NIRE PR
1: & HEN LPRUN ¥ J5, Flash fREFEIEH TR

LPRUNEN

LPRUN A fH fE;

AT A EALRTER, WA L/E STOP Al PD B0 F HAEEHE %
0: REUEH LPRUN

1: RGN LPRUN

3:2

Reserved

TREE, IR FFEALE .

STBFLH

FLASH XA # R (RUN, AIHCE A SLEEP #30)

AL IR B AE S, AT LLE STOP A1 PD #530 F il & %
0: FLASH [A]Z]1E##5

1: FLASH 3 NI E L

FLHWKUP

{# B¢ Flash {oeis e fig
0: 5 A M STOP BB i), {8/ Flash 1E Ml (Mg [Al~10us) ;
1: & M STOP #ExGR iy, {84 Flash fRid i (MBS (5] ~Sus).

3.4.7 BIRIEH| AR S

fmFsHibk: 0x24

HAE: 0x0000 0007

(PWR_CTRLS5)
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Reserved
1 1 1 1

3 2 1 0

Reserved
1 1 1 1

T
SLP
MRSEIL[ 1:0] Reserved

™w

(e

ey

it}

31:4

Reserved

RE, IR FFEAAE

3:2

SLPMRSEL

S STOP /5, VDDD % th Rk £, o B IO, BAF L AUERT
# PWR _CTRL6.SLPMREN ="11'

00: {#8

01: VDDD #ij i LR A 1.5V

10: {48

11: VDDD #ij i HLE A 1.2V

4 VDDD POR/PDR W] L& A7 %47

1:0 Reserved

REE, DLAGRFFEALE.

3.4.8 HJRIEH| & 745 6 (PWR_CTRL6)

fmisHidl: 0x28
SAME: 0x0000 0000

Reserved

15 . . . . . . . . . 4 3 . 2 1 . 0
Reserved MREII:IIEI 0] Reserved
el | B iR
31:4 Reserved PREE, DI EEEAAE .
3:2 SLPMREN VDDD % th R Al e
00: #EX STOP #z0)5, VDDD #itl BLERR N 1.5V
01/10: fRHE.
11: ¥ STOP #i:U)5, VDDD #ith HiJ£5 PWR_CTRLS.SLPMRSEL #%i .
A7 VDDD POR/PDR ] LLE A7 %A .
1:0 Reserved PREE, IR EEEAAE .

3.4.9 RIEH| 7% (DBG_CTRL)

s HiE: 0x30
HAE: 0x0000 0000

H# VDDD POR/PDR 7] LA S f71% 2917 5% .

3717480

HATE L Debugger J5, BAFA W LS Ui W% 31725 o
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21

20

19
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18 17 16

Reserved
1 1 1 1 1 1

TIMS8
STP

Reserved

TIM6 LPTIM 12C2
STP STP | TIMOUT

15

14 13 12

11 10 9 8 7

™ ™W ™
2 1 0

12C1
TIMOUT

' TIM3

Reserved STP

TIM1 WWDG | IWDG

Reserved | g7p STP STP

Reserved

PD STOP SLEEP

™w

™w ™ ™

(e

vy

R

31:21

Reserved

e, IR FFEALE

20

TIM8STP

N AZHE NIRRT TIMS 5 1E T A
BAFE 1 BEE.

0: b E I & AT R AR IR AR
1. EHE R S H T 1 TAR.

19

Reserved

REH, DR FFR AL

18

TIM6STP

AR TIM6 15115 TAF
BATE 1 8EE.

0: VeH e I & T B U0 AR IE# A%
1 2 I 25 T B4 1 AR

17

LPTIMSTP

2% NIRRT LPTIM {518 T4
B 1 iEE.

0: 3 HP E B 28 T RS T AR IE AR
L AP i 3 T 3 7 1R AR .

16

12C2TIMOUT

AT IERT 12C2 515 SMBUS @R .
BAEE 1 RiEE.

0: 5IEH B HRAEA

1: %45 SMBUS fgRt 2.

15

12C1TIMOUT

YN LR 12C1 42 11 SMBUS @I 2.
BAOEE 1 iEE.

0: 5IEH B HRAEA

1: 45 SMBUS ffgRt 2],

14:13

Reserved

TRed, DR FFRALIE

12

TIM3STP

L AZHE N CIRES I TIM3 5 18 T A
BAFE 1 BUEE.

0: b E I & A TH R U AR IE W LA
| Sl = | W O

11

Reserved

RE, DIRFFR AL

10

TIM1STP

N AEZE N RS TIMT (5 1R T A
BATHE 1 BEE.

0: P E I & 1 TH R U8 IR AR
1. e ER S AT e R AR

WWDGSTP

BATHE 1 BEE.
0: B & 1T Es VR IR A
1 B & T s kA

AR N R I a8 DA T R A
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(e

2y

Eiiipy

8

IWDGSTP

AN A T R A
BAFE 1 BEE.

0: &1 TH s R IEH TAE;

1 &IV s kA

7:3

Reserved

REH, IR FF R AL

PD

PR PD A

BB EE.

0: (FCLK %, HCLK %) RZ#E N PD i, BEAHr A a0 #IT i . AR 0
WA, B PD B ERE LR,

1: (FCLK ¥, HCLK /) Rt PD £, FFHEEIMAA T, FCLK 4y
0 RC R AR AL 8. 340, fdehl#BId =4 KA L KB H DBGPD £, M R4
AL —FEN .

STOP

Ik STOP 3k,

BB 1 EE.

0: (FCLK 2%, HCLK 5%) RZ#EN STOP B, I phEhlasss ik —PImtsh (s
HCLK F1 FCLK) . M STOP fzGE IR, Wt EME A2 B E —R (Rdah
#H SMHz 1A S RC k%85 (HSD #RAERF &) o Rk, 0000 75 e B i s il R
Si)83) PLL, AMHmIRSE.

1: (FCLK JF, HCLK JF) Z&%i# N\ DBGSTOP #3X,, FCLK I i P #E RC PR 2541
fit. 4iR tH DBGSTOP #EUl}, #AF0 7B E NS R4 E3) PLL, SMT&IRSE (5
P B I U7 O B O3 AE—FE) ©

SLEEP

iR SLEEP =,

BB 1 EE.

0: (FCLK Jf, HCLK 3%) 7f SLEEP #30i}, FCLK p 556 2 fc B 47 fI R GER Bh 4L,
HCLK MI2¢H . BT SLEEP XA E M OB BEIF M8 R4, LA SLEEP B8
W, AT EENE RN B RS

1: (FCLK J¥, HCLK Jf) 7£ DBG_LEEP (i}, FCLK A1 HCLK 4 # th J5i S e & 4
1 R G B
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W) EIRER
4 R ALAIR B2 (RCC)
4.1 RArFEH| BT

N32G031 S Fr LA R AP E A7 7 =
® HJREANL
® ZRLGHN

4.1.1 BIRE L

MU EME P —RAER, PERFERN:

B AR ELS (POR/PDR E A7)

)\ PD A R [l

HUR S A AT A A s . (LI 3-1 FUFAEED

www.nsingtech.com

FALIENG A FH T NRST 51, FFAE AR P ORSFHIR R o BALN H R B i 7€ £E -k 0x0000_0004.

EZYTT, SRR 6-1 ER.

412 RGBS

BRUA T aifrasoh, RGEBALK BALIA A& 2 BT E LR .

B RCC_CTRL.HSEBP
B RCC CTRLSTS

B RCC_EMCCTRL

B RCC LSCTRL.LSEBP

B PWR_CTRL.STPPLSEN

B PWR _CTRL.PDR

B PWR CTRL5

B PWR CTRL6

B DBG CTRL

RAEVITHFM 2 — &4 R 8 A0

® NRST 5|l B AR AL
® &ML (WWDG B
® A TR AWDG A
® IFEAL (SCLKSW EAD)

o (RIUFEEHENL
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® MMU R E AL

® RAM # B R AL

® EMC Efi1

AT DU A A 12 AR S B AEAE(RCC_CTRLSTS) i & A7 bR & R R 1) AL I8
4.1.2.1 BEEEH

A LLB R B Cortex®-MO I A B AT A7 35 1) 27 A7 28 1 ) SYSRESETREQ k=AM E A1, A<
ZH., 1EZH Cortex®-M0 iK% Fillit.

4,122 RINFEEEE AL
A LLiEt LR 5 2 AR TR B A

W RN PD BN AR AR E B AL IR e T I nRST_PD (28 1R REIZE AL, X
i, HMERAT TEEA PD BRI, RGOSR AL AR HEN PD B

B /e STOP MU P2 AR Sh A FE . IR i 8 75 i) nRST _STOP A7 E 1 ¥iffifEiZ =
fo XS, BPAE$4T T HEN STOP B RE, R EMmAZiEN STOP £,

AL I RFEAE 52/ NRST U0 Bt o Bkt & A2 S ORAEREAN AL (OMEEEA ) (S ALK
MR D RGN IE] 20ps. XS TAMBE AL, 2 NRST 51 E R Py &= AR S ALK T

TEER T EAT
4-1 BA7

VDD/VDDA

i

NRST System Reset
]—‘ Filter >
Ly
—<H|
=
IWDG reset
WWDG reset
ST
Pulse ———— MMU protection reset
ngerator - ———————————— SW reset
(min 20us)

EMC reset

RAM parity reset

Low Power
Management reset

4.2 BB BT

A DU F R AS 5] R I 20 5 R 3K 3l &R S 9 (SY SCLK) :

W HSI #z3% 23 i 4
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B 30KHz {GENES RC, B LU T IR A [ I ALE I FE P ik 9K 5 RTC. LPTIMER Al LPUART. H

T M STOP BT H Bl R 55 .

B 32.768KHz {[KIE 4N & At o] B SRIE #2716 5 5k 3 RTC. LPTIMER 1 LPUART .
FEANI PR AT DATE AN (56 A I A7 4T TR 806 ], PR AL RS ThFE
AT AT T HCE AHB. =% APB(APB2)FIMi# APB(APB)UJiiZ . AHB. APB2 1 APB1 [

KHEN 48MHz.

BRECUTIIEOL, P sh it e i T R S0 8 (SYSCLK):

B ADC I8 AHB/PLL B 8D 24350 5 3515

B LPUART LAER £ AT PR DA R AR —, AT E

HSI 4

HSE fif

LST i

LSE Fif
SYSCLK Z 4t

® 6 6 ¢ o o

APBI1 % (PCLK)

B LPTIMER LAERE ] DLIRILPL RS NEZ —, AT E -

HST i
HSE i
LST i
LSE Fif
COMP_OUT

® 6 6 ¢ 0 o

APB1 B4 (PCLK)

B RTCCLK W45 A DL HSE/128. LSE 85 LST B 4h3fit,

¢ LSE W4
& LSI4f.

& HSE 4f 128 204 g i 4t .
B IWDG HIBEPE A LSI R 4% .
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W Flash 17 & g 52 LN B a6 262 HSI I 4

RCC i#if AHB I8 (HCLK) 8 43#ii/51Ey Cortex R 4tEMS % (SysTick) AN & . 8% SysTick 2
Hl GRS AR E, vIERE LREEPEL Cortex (HCLK) BF4f{Ey SysTick K 4f .

ST I 2 I BT A BC FR AR AR 4% LA 2 P 0 I B B

W WU APB T REUE 1, I AR AR B 5 BT/ APB SR ZRARR — 5K

I, E R SR R O 5 HARER APB BZRMIR 2 5.

FCLK #& Cortex®-MO ) H HiZATH F . 715 W, ARM HJ Cortex®-M0 £ RS % F it
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4.2.1 B8R

P 4-2 Bif o
Clock Tree
Legend:
HSE = High-speed external clock signal ADCIMSEL
HSI = High-speed internal clock signal HSE
LSE = Low-speed external clock signal ADC1M
LSI = Low-speed internal clock signal [~ Prescaler —————  ADC_CLK1M
sl 11/2/-+-132
FLASH_CLK
to Flash programming
12S_CLK
ADC PLL
prescaler N ADC_PLLCLK
11/2/+++/256 ADC_CLK
ADC_HCLK -
ADCPLLPRES[4]  —
SCLKSW ADC HCLK
prescaler CKMOD(ADC_CTRL3)
LSE 11/21-+132
HSIRC st | FCLK
8MHz = HCLK CPU
PLLMULFCT HSI — AHB BUS
8 SysTick
SYSCLK Prsch:er HCLK =] v
0sc_out HSE 0SC PLLCLK| [ 48MHz | |/j//.s512
0sC IN 4~20MHz] MAX DMA_CLK/CRC_CLK
- HSE
PREDIV
APB1
PLLSRC ¢ bosSTDIV Procaler 48MHz MAX PCLK1 to
CLKSSEN 11/2/4/8/16 APB1 peripherals
HSE
0C32_0UT TIM 3/6
- LSE OSC RTC CLK If(APB1 Prescaler = 1) x1 TIM3/6_CLK
0SC32_IN 32.768KHz| LSE - else x2
APB2
RTCSEL L | Pprescaler 48MHz MAX PCLK2 to
LSIRC LSI APB2 peripherals
30KHz IWDG_CLK 11/2/4/8/16 perip
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
TIM1/8_CLK
SYSCLK
HSI TIMCLKSEL
HSE
————SYSCLK
mco [} I[?E PCLK1
PLL MCOPRES ol | LPUART1_CLK
Prescaler — PLLCLK Lsi
12/3/41...115 LSE
MCO SYSCLK
PCLK1
HSI
HSE
Lsi > LPTIM_CLK
LSE
COMP_OUT

1. RGNSl B KA N 48MHz.
2. A RN BN PR RO VRS 2, 52 B s T B R 2

4.2.2 HSE 4
B AN (5 S (HSE) AT BL A BL R AN B 2
®  HSEAMT MR/ & RS
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®  HSEF] /' #hEI ek (8 i PFOE 46 \)
7t HSE % #4501 i /4420 N, RCC_CTRL.HSEEN FHZE#E N 1, W RCC_ CTRL.HSEEN=0 434
HSE.
N T I B ) O BURN 46 R shARSE IR, A/ B IR AN G AR L A 2 U ] RE M S I IR v B 5
Jil o A7 A8 L A A AR 8 P e 4R PR R 35 o T

| 4-3 HSE 45

External Clock Crystal/Ceramic Resonators
OSC_ouT OSC_IN OSC_ouT
[ [ [ [
L
T (Hiz)
External Clock Source Crystal
C1 C2

4.2.2.1 SMERI SR (HSE S5 EAE )

FEIX FAE SN, P 2 4R fE A0 ER I B YR . B AR B s AT A 20MHz . B P RS BLJE O B
RCC_CTRL.HSEBP F RCC_CTRL.HSEEN i >RiEFZ 0. 24 PFO FMEANBI Ei 55 . IEZBEEL
AN 50% I = M) B, AUEREE] OSC_IN 51, i OSC_OUT 5| Lz a3 (Hi-Z). W 4-3.

4.2.2.2 fE/ME BRI (HSE S R)

4~20MHz SR s B AN R G L S HERA B e B0 3 . AHSGHIBE G E AN 4-3 o 2 TRAEME
B B BTN R

RCC_CTRL.HSERDF 1 $575 il AR 1 85 A2 T R o 16 B B, ELRNZAT M AE (- 5, iHeh A S R ik
U AE I o I 25 77 28 (RCC_CLKINT) 8 GEXT AT, T m] DA~ A i

% E RCC_CTRL.HSEEN {7 7] LAFT ¥ #1564 HSE B 8.
Wi P F AR Is 4T i fE g4 RCC_CTRL.HSEBP AL E, N 7E{#/E RCC_CTRL.HSEEN 2 HifiC &

4.2.3 HSI B8

HSI (EEEAERD P55 N 8MHz RC R #4577~ , T EBAE N RGN Bk PLL %\ . HSI RC #k¥%
BT TATA BB A B AT SR AL B0 . & 3 shist (Al b HSE @b iAR 7 8% 4 . SR, EDESad ik e siR
Ko BEAT L2 o

HiliE T2 e TR RC IR 8 EF AR, Xt N A8A S H 1) HST I BCRIE ) ii 4
WRSHER] 1% (25°C) HIJRR.

1T FH P 82 FH 37 5 2 52 31 ¥ R sl B AR 52, IX B2 RC R 28 ARG B . FH P T LA A
RCC_CTRL.HSITRIM[4:0]47 i % HSI 4% .

RCC_CTRL.HSIRDF {7 #87~x HSIRC #R¥%#5 & 5 haE . fEEBNN, BERENZA AR E, HSIRC it #h
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4.2.4 PLL K4

WS PLL R Ff%40 HSI RC %y £hak HSE fhA%H 8. %K 4-4. PLL FJiE (GEHF HSI 5
HSE 1E4 PLL HU%NBS&F, Eieafeikas, B asnss fl G 0 Mias) DWEysE 2 ai5e . —H PLL #
BT, IXEEBHGR LT . ATLM#ER RCC CTRL Al RCC_CFG #4728 rh izt kid & PLL.

FEVIH#: PLL H4 BB, DA Z0FE R B A8 I e Gl i #hic B 37 /7 8567 RCC_CFG.PLLSRC)
IR A R IR B o

WIERAERT B B 25 /748 RE 7 PLL A, WIRTCALE PLL Bgg iy /=A= i ibig =K.

A FIN Ju[lA 4~20MHz.

PLL VCO(FOUT) #i# 3 [l #3K 48MHz <=FIN*M/N<72MHz.

RGHFEM PLLVCO HUERFRLLE P T, & ZIEHNCE P L4 SYSCLK ##id 48MHz.

A, ISR ARG E RCC_CTRL.PLLBP K&%id PLL )73 SAN% 45 Th RS .

& 4-4 HSE W45
HSI /N M
I:IN FOUT SYSCLK
PLLPRE — PLLMUL PLLOUTDIV —
HSE
PLLBP
4.2.5 LSE 49

PATT WA b 5 T A Ao A b B e 445 5 (LSE)
®  LSE i /M B R 2%

®  LSE /MBI Eh(55 )

4.2.5.1 LSE [ZAARR 808

FEXFPET, LSE SR —> 32.768kHz IR SM 8 dit i/ M Bo 1B IR 4% o« '©09 RTC BCHAd vHIN DhREdR fit— 4>
AR ELRG B (e i

3% B RCC_ LSCTRL.LSEEN fi7 ] LAFT JFF156 4] LSE i 4.

RCC_LSCTRL.LSERD {7487~ LSE B8l s e . A, BEENZA AL E, LSE i s okt
T A I b b W 2 A B (RCC CLKINT) g et Az, T a] L= Az ek
4.2.5.2 LSE #MERI 8938
FERXPAREAT, TR A miE IMHz FAMBIN . B P al LU % RCC_LSCTRL.LSEBP Al
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RCC LSCTRL.LSEEN i RiEFZEN . BA 50% 52 LLAMNBI 255 (O, IEZEe = M) woa
#EF) OSC32_IN 5| fil, 1 OSC32_OUT 5| lbZigss (Hi-Z) »

4.2.6 LSI Béf

LSIRC AJLAfE STOP U FA IWDG Al AWU $2fitif8h. LSI W82 30KHz. A RFEMEER,
B S R 1 AR A
AfLM# A RCC_CTRLSTS.LSIEN A3 a5 LSI i,

RCC_CTRLSTS.LSIRD fitr#dfa7r LSI B #lEAfae. TR, WA SHR, B 3N PR
B WA AR (RCC_CLKINT) H{#ifE, U] L= A A .

4.2.7 RGN (SYSCLK)E#%

RGRN)E, EF HSHIRG AN RGN Bl N Bhf B s0EE PLL [RIB I RGER I, HSI Joikuk
21k,

B0 H AR PR A (FE R ZHAEIREK PLL B 2 J5) I, A BEM— DI BRE ISR 7 — DM B, =P
I BREARAE LI, AR ARG B DI .

RCC_CFG.SCLKSW[1:0]H Tk £ 4 £ . RCC_CTRL Al RCC_LSCTRL T {RPRZS AL T8 - WRAN It £
R H4s, RCC_CFG 487 AT WA B RGeS b

4.2.8 B b &4 R4 (CLKSS)

I b 224 240 ] DLl IS #pEiEid ¥ B RCC_CTRL.CLKSSEN A7 K% . — EAR0aE, W6 24 7E HSE ¥k
Grrs R ShAERT J5 808 H,  F-7E HSE I 8h 5 I 25 H

WS HSE W8P BB, HSE HR¥Z7 a8 Hahoe M, B R 4 kit 3 & gue i a8 (TIMU/TIMS) HIR|
RN, FErE RN ph e R W CLKSSIF, VR TS Ridtiiti. CLKSSIF FnZE# 3] Cortex®-MO
B NMI CANA] R Ao

— H. CSS #0051 H HSE ek B, mt2r=4 CSS it 334 NMIL. NMI B ZELH4T, B
CSS WA BE IR . R, 75258 7E NMI AL BEFE 7+ 15 B RCC_CLKINT.CLKSSICLR 7 KiEkx CSS
BT

U1 HSE k3% % B ek a4 FVE KRGt e (a4 & 8 & HSE FIfE PLL % N4, PLL W4 H/E RS
P, R RS SRS B3] HSI R4, FFH AN HSE R4 #2EH . ik + HSE K4
I ARECAN 345D B~ PLL S B BE,  AB-4 24 HSE W8 ifsns, PLL W22 b .

4.2.9 RTC I4¥

T B AR B s ) ZF 748 (RCC_LSCTRL) L) RTCSEL[1:0]4Z, RTCCLK F £ rJ LLH HSE/128. LSE
gy LST i g4t

4.2.10 B 1t s

W IWDG H A sk /5 3), LSI IR e g s bl I 5 I HA R ZEH . LST IRZ 4 ta € fa, I
i fitss IWDG.
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4.2.11 LPUART B 4%

1EH TAEM0 T LPUART B8 S2#F HSI, HSE, LSI, LSE, SYS CLK fl LPUART PCLK /SFiR#h. i
DhFERU R BT HSI, HSE, SYSCLK, PCLK <3¢, B DA R AR I FERE AT LPUART B4
)45 LSI 5 LSE.

4.2.12 LPTIME B4gh

1B TAE# T LPTIME 4t % %7 HSI, HSE, LSI, LSE, PCLKI 1 COMP OUT /NFhif 4. (RIhFER
A FHT HSI, HSE, PCLK £5<M, HFrbA# NAE R NKRTHFER AT LPTIMER K& )#t 2 LSI, LSE
g COMP_OUT,

HSI, HSE, LSI, LSE, PCLK1 Z [8] ARV BRI, BT Z a0 ORI DI ph A2 3T PR S A4 AT D) o
M HSI, HSE, LSI, LSE, PCLKI J#t%] COMP_OUT I}, FHEHRMILA:

1 UIHeni s R B T

¥ & COMP CTRL.EN=0, iff COMP >[4

% 'H RCC_APBIPCLKEN.LPTIMEN =1, JfJ& LPTIM

W H RCC_CFG2.LPTIMSEL =5, #%$# COMP_OUT {F M4k

o M DN

% & COMP_CTRL.EN =1, JI/& COMP

4.2.13 BF8PE H (MCO)

Tl i) S B i (MCO) T i A0 V2B B 45 S HH 3 /055 MCO 51

XF R GPIO HIaF A7 W ZAC B XS R T Rg . mILLIEHFERL T 6 AN E S 1E R MCO o
m  SYSCLK

m  HSI

m HSE

B LSI

m LSE

W PLL 0440

I eh %t RCC_CFG.MCO[2:01474% il .

4.3 RCC B1F5

RCC Zifresnli@it AHB MLk, Zifresii i h.
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[2:0] [2:0] [4:0] [4:0] [3:0]
Reset Value 0 0 | 0 | 0 0 0 0 0 0 1]11]1]0 ojo| o ojojojojojo
o mlN|l—H o ™ o~ Alolm]|la]l«a]lo]® N el Il ExH E3E Bl f=)
IS = = R 7 ol ol R A B A B el Bl R B e At el e e
RCC_EMCCTRL x|z el |ZIZ[(ZI2] 2| % |x(E(aflalalalele]2]|2]|2]2]2]2
O N L = L L F A R R R L L = =
030h Reserved [©) [©) olo|alola]|a] © O |o|o|ololololololololD|D]|O]|0
Reset Value 0 0 0 0 ojojojo 0 0 ojojojojojojoj]o ojojojojojo

4.3.2 B P B 748 (RCC_CTRL)

A k. 0x00

EAE: 0x0080 0083

31

26 25 24 23 22 21 20 19 18 17 16

T T T
Reserved
1 1 1

T
PLLOUT| pLLBP Reserved CLKSSEN| HSEBP | HSERDF | HSEEN

PLLRDF | PLLEN

r ™wW ™w ™w ™wW ™w r ™w
8 2 1 0

Reserved
L L L

HSITRIM[4:0] Reserved | HSIRDF | HSIEN

™ T ™

(R

ey i

Ejiipy

31:26

Reserved

TREE, IR FFEALE

25

PLLRDF

PLL W4 éitn E0r

PLL B2 J5 s B4R E AL
0:PLL A%

I')PLL B34

24

PLLEN

PLL ffi g7

R BEAAEZ, 3\ LPRUN. STOP 5 PD #izUR, BfEAEEE. 24 PLL
FTERGI BIE, M ARETEE.

0: ZEF] PLL

1. ffige PLL

23

PLLOUTEN

PLL I by (€ REAV -
O BRI I By 14 e 47
LB PRI Byt 5

22

PLLBP

PLL 5% Fg it
0: Fout = Fin*M/N (PLL VCO #i%)
1: Fout = Fin (%%

21:20

Reserved

RE, IR FFEALE

19

CLKSSEN

I B 22 4 R G AR RE AL

A EALATEE

0: PN BioAs I 2%

1: R HSE JRGasited, AL REm dhe il 2%

18

HSEBP

A8 e B 5 A R AL

BN ATEE . %0 R AETE HSE RG# A5 ERT 5 N
0: ZX1E HSE ¥k &5 155 B8 DI e

1: f1RE HSE #= 3% 4% (1155 % D g

17

HSERDF

B v I e 4 R RS AL
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HSE #t%% )5 i 8 67 . %A 7E HSEEN il &5 6 4~ HSE K& #skis %,
0: HSE Ak
1: HSE #t%

16

HSEEN

AR e B 5 T

B AEZ . #EN LPRUN. STOP 5% PD #aUAf, mfdfFiEE. 24 HSE
B B AR RGBT, AT A RIS

0: Z%1F HSE #R¥%#%

1: flifE HSE ¥R %

15:8

HSICAL[7:0]

A0 e PR A A
REEALAE IR S 3 SR L.

73

HSITRIM[4:0]

P R BB EAE, BRI EN, FH DG HEPIEE HSI RC RS 2 AR .
aHiE: METE +  (HSISZAR - BARZE M) /  (8M *0.33%) HUH;
HRINBUE N 16, LU HSI A% E] SMHz+0.3%. HRHE R F 55 2 DL R o & 1

5

Reserved

RE, AR EALE

HSIRDF

PRI 8 e SR T A A s AL

HSI 525 )5 b E 7. HSIEN (i E/5, A7 6 A ES 8SMHz IR % 43I
B A RIS %

0:HSI A 2%

1:HST 2%

HSIEN

PRI 8 e S BT A 3

MR E M ATES . X ST AERGER T, ZUARES. 4 LPRUN,
STOP 5% PD #30IR [A1 5 & 4 HSE Wil , ek & A LS HSI R 45 . W
HOHSI B A AE R G, WA R EEE

0: Z51F HSI R %%

1: f#ifE HSI i o

4.3.3 BT 4P EL B F A4 (RCC_CFG)

fmFsHihE: 0x04

SAME: 0x2000 0000

31 28 27 25 24 23 22 21 20 19 16
MCOPRES[3:0] MCOJ[2:0] PLLSRC | PLLOUTDIVI[1:0] PLLPRE[1:0] PLLMULFCT[3:0]
™w ™w ™w ™w ™w ™w
15 14 13 11 10 8 7 4 3 2 0
SCLKSTS[2:1] APB2PRES[2:0] APBIPRES[2:0] AHBPRES[3:0] SCL[IO(]STS SCLKSW/[2:0]
iy ™w ™w ™w T ™w
g b i
31:28 MCOPRES[3:0] MCO T 4.
BN E ISR,

0010: H1 PLL W 2 434545 )y MCO 4
0011: H1 PLL Wk 3 20 45i4E 8 MCO B4
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0100: H PLL B8k 4 4345{E A MCO Hf%h
0101: F PLL R4 5 445/E N MCO
0110: 1 PLL B4 6 445fF g MCO B h
0111: F PLL RHf 7 4345y MCO i
1000: F PLL B4h 8 43-45i/E A MCO B
1001: F PLL B4h 9 4345i/E A MCO B
1010: 1 PLL Hd 10 2451 A MCO B #h
1011: F PLL B4h 11 43804E N MCO i
1100: H PLL B4h 12 4345 MCO B 4
1101: H PLL B4h 13 43454 MCO B 4
1110: H PLL Ik 14 43304E N MCO 4
1111: B PLL B4h 15 20401E R MCO B %l
He: Frowrikd

27:25

MCO[2:0]

MCU B 8

W E 1 ANERR.

000: & A7 I b

001:LST k4

010:LSE H#h

011: RGHEH(SYSCLK)

100: HST H &

101:HSE I} 4

110:PLL 4345 it b

T

T ERF A SO RILT B MCO R £ AT 7] G5 24 G
HERGHTEIE i 1 E MCO T/, 7 (REH I B AL VO 2
F /O R EIF G HETFH -

24

PLLSRC

PLL A #hi .

WARE 1 8%, E PLL XHN 4 865 A bhL.
0: HSI B8 {EA PLL fi A\

1: HSE I 8i{E N PLL iy A\ g

23:22

PLLOUTDIV[1:0]

PLL it i 4 43 AR E
TR E AR
00: 443431
01:B& LA 2
10:FREL 3
11:BRLL 4

21:20

PLLPRE[1:0]

PLL Ti%#i%%, 4MHz <= FIN/N <= 20MHz
XAE PLL 2% P A Be 5 A LAz
00:VUAH I 4 A I B BR L 1

O 1 AVUAH IR A IR BB A 2
10:BAHFR A IR SR DL 3
1LAUHFR A BhER EL 4

19:16

PLLMULFCT[3:0]

PLL {540 A%, SKBRi) PLL M B RAZ A XA 3 A7 defE + i Fe & 3,M =
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PLLMULFCT + 3,

AFE PLL K IS A4 B 5 N BL AL
PLL FOUT =FIN *M /N
0:M=3

I:M=4

2:M=5

15:M=18

15:14

SCLKSTS2[1:0]

fit & SCLKSTS fiz 44 /A

13:11

APB2PRES[2:0]

F# APB (APB2) T4y,

TR B EBIEE, B APB2 M4f PCLK2 (T4 25, LAAE APB2 [t

BT AN E T 48MHz,
0xx: HCLK %34
100: HCLK 2 %347
101: HCLK 4 %345
110: HCLK 8 4345
111: HCLK 16 234

10:8

APBIPRES[2:0]

fiki® APB (APB1) /4.

TR B IS E, BB APB1 M4f PCLKI T4 25, LAAE APBI [

PR ANE T 48MHz,
0xx: HCLK %34
100: HCLK 2 434
101: HCLK 4 234
110: HCLK 8 4343
111: HCLK 16 434

7:4

AHBPRES[3:0]

AHB T4 4.

B EEEE, BE AHB K4 HCLK T4 R 5.

0xxx: SYSCLK 4345
1000: SYSCLK 2 434Ji
1001: SYSCLK 4 434Ji
1010: SYSCLK 8 434Ji
1011: SYSCLK 16 4345
1100: SYSCLK 64 434
1101: SYSCLK 128 /347
1110: SYSCLK 256 4343
1110: SYSCLK 512 4347

SCLKSTS

RGN B HRES, 454 SCLKSTS2 i — it fF

P BE L EL AR B, AR P IR I B A D R e

000: HSI #% 3% #% FHIE R Gi b
001:HSE #&3% #% F{E RGeS b
010: PLL HI{E RSl o
011: LSE FfE R&GimS #h
100: LSI F1E R G &
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SCLKSW[2:0]

RGBT R

BB TR, E#F SYSCLK K.

2B STOP #xXsk HSE #R¥# KA H CLKSSEN {figghs, miffki
B PARRHIE$E HSL

000: HSI #3542 G

001: HSE #i% 4 R Guif b

010: PLL #¥i% 2 R Gt

011: LSE #i%H R Giht 4

100: LSI #4354 R Gt 46

4.3.4 BT S (RCC_CLKINT)

A% Hdk: 0x08
KAl 0x0000 0000

24

23

22

21

20

19

18

17

16

Reserved

CLKSSI
CLR

Reserved

PERR
CLR

PLLRDI
CLR

HSERDI
CLR

HSIRDI
CLR

LSERDI
CLR

LSIRDI
CLR

14

13

12

11

10

9

8

w
7

6

w
5

w
4

w

3

w
2

A
1

w
0

Reserved

RAMC
ERRRST

RAMC
ERRIEN

PLLRDI
EN

HSERDI
EN

HSIRDI
EN

LSERDI
EN

LSIRDI
EN

CLKSSIF

Reserved

RAMCPIF

PLLRDIF

HSERDIF

HSIRDIF

LSERDIF

LSIRDIF

™

™

™w

™

™w

™

™

T

T

T

T

T

T

T

(&=

Z2y i)

Eiiipy

31:24

Reserved

TRed, R FFRALIE

23

CLKSSICLR

A4 22 4 R G0 R TS R AL

WAFE 1 KI5 CLKSSIF fr &L
0: JTLiEH

1: §&K CLKSSIF fWibr &7

22

Reserved

TRed, DR FFRALIE

21

PERRCLR

PERRCLR: PERR 1 i& .

XML H B E ORIE BR PERRF
0: /NEZ .

1:PERRF jf k&

20

PLLRDICLR

PLL 525 i B Az«

BATHE 1 KiEKR PLLRDIF AR &AL,
0: JTfEH

1: J#B% PLLRDIF Hibr AL

19

HSERDICLR

HSE #i2s  Wiis B .

BB 1 SkiE R HSERDIF brEfr.
0: Al

1: i#%Fx HSERDIF ' Wikx &4z

18

HSIRDICLR

HSI 5t 25 I i B A7
YA E 1 iR HSIRDIF Ax &AL,
0: Tt
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1: &% HSIRDIF bR fr

17

LSERDICLR

LSE 45 h Wrig bR .

BAEE 1 K& LSERDIF F5 &AL,
0: JToffiH

1: %F% LSERDIF A iikr&hr

16

LSIRDICLR

LSI i 44 i B o

BFE 1 R LSIRDIF AREAL.
0: JffifH

1: j&: LSIRDIF HWikREA7

15

Reserved

REH, IR FF R AL

14

RAMCERRRST

RAMC &5 il 3 A ik A s
1:24 RAMC I 273 B R I0 R I AT AR B B
0:2 RAMC Kl 2 75 R AL B0 8 1R, 2 B OR AR AR

13

RAMCERRIEN

Ja H RAMC &3 {53 56 #8515 o 1B
1:34 RAMC &0 21 A5 48 A 36 4 R i ] DLP= 26 Fh b
0:24 RAMC a0 21 A (8 A8 64 VR I A5 72 A8 PR

12

PLLRDIEN

PLL st i W fdi e for
WAFE 1 B0EE, DMEREEOCH PLL B2 ik .
0: <M PLL 5t%5 I
1: f#BE PLL sE%% 7

11

HSERDIEN

HSE #i2 Wil g .
WAHE 1 B0E%, DUIERRECH HSE B2 i,
0: <[4 HSE w4 it
1: {#ifE HSE 4% ik

10

HSIRDIEN

HSI #i 2 s fefir .
BAE 1 BUEE, DMEREEOCH] HSI ptas .
0: <M HSI 545+ W
1: fiifig HST k25

LSERDIEN

LSE st & i f e .
BAE 1 BUEE, DMERSIOCH] LSE #lgk .
0: <M LSE 25+
1: flifig LSE whek i

LSIRDIEN

LSI &4 i RE A«
WAE 1 BUEE, DMTREEIOCH LSI k4 .
0: <] LSI 28 I
1: flifE LSI 544 b i

CLKSSIF

e 22 4 R G Wibr AL

75N HSE 4R 2% LI A, AN E 1,
0: %A HSE W BhES R 51 R A Bh 22 4 R 4 b b
1: HSE B8R 51 T I Bh 22 4 R g b

Reserved

REH, IR FF R AL

RAMCPIF

RAMC ZHEFWOIRA . B3 E, B4 EIER PERRCLR
1: &4 RAMC #H BRI £ i
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AL, 2K iR
0: % K4 RAMC BBk 3 5 it
4 PLLRDIF PLL &+ Wiks E47.

24 PLLRDIEN # % 1 H PLL W&t ga iy, fEfFatibfiE 1.
A7 A% PLLRDICLR 7 & 1 K52

0: JC PLL 7= 25 i) b g v 7

1: PLL =4 T i gt 4 o I

3 HSERDIF HSE 44  Wikm S 47

*4y HSERDIEN # & 1 HAMBE R Sl 2, B2 fn & 1.
AT A% HSERDICLR 78 1 KiEE.

0: JC HSE 4835 a8 7 £ ¥ i Bt 2 v 7

1: HSE #R¥ #3725 T i Blugh 4 Hh

2 HSIRDIF HSI &k Ibids 47

4 HSIRDIEN # 8 1 H A #Eod et g nd, a2 i g 1.
Az B4 HSERDICLR {7 & 1 RiE % .

0: JC HSIHR 35487 A i b Bl 45 v e

1: HSI4RGAH A T I miss b i

1 LSERDIF LSE & Wibr EA07 .

4 LSERDIEN #¢ & 1 HAMBACENR Bk g, o f i E 1.
AT H A% LSERDICLR 7 B 1 KiEE.

0: JC LSE 4R35 &8 7= A IR i Bt 25 vh 67

1: LSE ¥R #8774 T I Bt 4 Hh

0 LSIRDIF LST 5t 45 Wi AL

2 LSIRDIEN #¢ & 1 HAFIGER St gh i, B2 0A 1.
BeAz B4 LSIRDICLR A28 1 RiE %,

0: JG LSI 41237 #5 7= A5 (¥ i gt 28 v iy

1: LSIHR% &7 1 I B 4 vh

4.3.5 APB2 AN BN EFF2S (RCC_APB2PRST)

fmFsHE: 0x0c
EAME: 0x0000 0000

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
T
Reserved USR%I.}Tl TIM8RST|TIMIRST| Reserved | SPI2RST | SPIIRST | Reserved | IOPFRST Reserved IOPCRST [IOPBRST|IOPARST | Reserved | AFIORST
L
™w ™ ™w ™w ™w ™w ™w ™ ™w ™
frigk B i3
31:15 Reserved RER, WIRFFEAME.
14 USARTIRST USART1 E17.

BAEE 1 BiEE.
0: JEEREAL
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1: B USART1

TIMSRST

TIMS & 282 A7
BAEE 1 8EZ.
0: HEBREAL
1: AL TIM8

12

TIMIRST

TIMI1 & 28547
BB 1 BEE.
0: WERREAL
1: HA TIMI

11

Reserved

REH, IR FF R AL

10

SPI2RST

SPI2 Hfir
BIRAEE 1 RTER.
0: 35 kR = Az
1.5 47 SPI2

SPIIRST

SPI1 Hfir
BIRAEE 1 RTER.
0: 35 kR = Az
1.5 47 SPI1

Reserved

RE, DARFF R

IOPFRST

GPIO 11 F E4iz.
WUEE 1 BEE.
0: WHFREAL

1: 247 GPIO i1 F

Reserved

TREE, IR FFEALE .

IOPCRST

GPIO ¥ 1 C E A
BB 1 EE.

0: JHKREAL

1: E{7 GPIO ¥ [ C

IOPBRST

GPIO i B £fi7.
PAFE 1 B %

0: JHBREAL

1: 547 GPIO i I B

IOPARST

GPIO % A Ef7.
BB 1 iEE.

0: JERREAL

1: E{7 GPIO i H A

Reserved

REH, IR FF R AL

AFIORST

2 hRE 10 "o,
BB 1 EE.
0: JERREAL

1. EAE M6 10
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e Hdk: 0x10
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SALE: 0x0000 0000
31 . . 29 28 27 . . . 23 22 21 20 . 19 18 17 16
Reserved PWRRST Reserved I2C2RST [ I2C1RST Reserved LPES/}RT US}{%ISFTZ Reserved
15 . . . 1?;, 11 10 . . . . rzv 1’;” 4 3 r‘ZN r;V 0
Reserved WG Reserved BEEPRST|TIM6RSTLPTIMRST Reserved |TIM3RST| Reserved
. . . — . . . . — — — —
Rrig ZFx Eiip%
31:29 Reserved fREE, WIARFFEAME.
28 PWRRST PWR & {7,
BB 1 EE.
0: JERELL
1: EA PWR
27:23 Reserved PREE, UIREFRAME.
22 I2C2RST 12C2 &
WUEE 1 BEE.
0: JERREAL
1. "z 12C2
21 I2CIRST 12C1 &4
WUEE 1 BEE.
0: JHRREAL
1. "z 12C1
20:19 Reserved fREE, LIARFFEAME.
18 LPUARTRST LPUART & 17,
WUEE 1 BEE.
0: JHRREAL
1: %/ LPUART
17 USART2RST USART2 & 47,
BAE 1 EEE.
0: JEREAL
1: SN USART2
16:12 Reserved REE, UARFFRAME.
11 WWDGRST [CIRESIRE R KA
WHE 1 8EE.
0: JEMRELL
1. ENEOEH
10:6 Reserved REE, UARFFRAME.
5 BEEPRST LEBLBAS SE AN
BB 1 EE.
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0: JHRENL
1: Ehrkgny s

4 TIM6RST

TIM6 5E I 28 2 A7 .
BHE 1 EE.

0: JERELL

1: 8247 TIM6 2R 5%

3 LPTIMRST

LPTIM &S 28K L.
BB 1 EE.

0: JERRELL

1: B4 LPTIM 52 2%

2 Reserved

REH, DR FF R

1 TIM3RST

TIM3 5E R 3R AL .
B 1 iEE.

0: JERREAL

1: EAf7 TIM3 ERf 2

0 Reserved

REH, DARFFE AL

4.3.7 AHB #MEET i 8 85 7% (RCC_AHBPCLKEN)

s Hudl: ox14
SAE: 0x0000 0014

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

8 7 6 5 4 3 2 1 0

Reserved
1 1

T T
Reserved
1 1

HDIVEN | CRCEN [HSQRTEN| FLITFEN | Reserved [ SRAMEN| Reserved | DMAEN

™w ™w ™ ™w ™ ™

(&= Y i

Eiiipy

31:13 Reserved

TREE, IR FFEALE .

12 ADCEN

ADC I8 {f 6
BB 1 EE.
0: %M ADC I #h
1: flifE ADC Hf%h

11:8 Reserved

REH, IR FF R AL

7 HDIVEN

HDIV i g

WARE 1 AER.
0: HDIV I} 424
1:J5 il HDIV H

6 CRCEN

CRC M 1figE

WHE 1 8EE.
0: XM CRC K%
1: {#ifE CRC B 5
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5

HSQRTEN

HSQRT A #h{fi
WARE 1 RTER.
0: HSQRT H4fi24 ]
1: HSQRT 44 3

FLITFEN

DAL 11 FL R BT A

BAFE 1 BEE.

02 5% P RIERR S U PRI 4 422 11 R B
1 f RERTERRASE NS PR A 4% 11 R B A

Reserved

REH, DR FFR AL

SRAMEN

SRAM I} g fii i .
BAEE 1 BRiEE.
0: RMIHEIRF U SRAM I 4
1: fFREREARBL ST SRAM I 4

Reserved

REH, DARFF R

DMAEN

DMA B #h i g
WUEE 1 BEE.
0: K[ DMA B4
1: f#ifE DMA If4h

4.3.8 APB2 #MEET B BE /7% (RCC_APB2PCLKEN)

fmFsHE: 0x18
EAME: 0x0000 0000

31

T T T T T T T T T T
Reserved

15 14

13

10 9 8 7 6 5 4 3 2 1 0

USART1
EN

Reserved

TIMSEN

TIMIEN

Reserved

IOPFEN IOPCEN | IOPBEN | IOPAEN | Reserved | AFIOEN

Reserved
1

SPI2EN | SPIIEN [ Reserved

™ ™w

™w ™w ™w ™w ™ ™ ™

Y i

Eiiipy

Reserved

TREE, IR FFEALE .

USARTIEN

USART1 80 fig .
WHE 1 8EE.

0: JCP USARTI K
1: flifk USARTI I %k

13

TIMSEN

TIMS € I 2R e RE
WHE 1 8EE.

0: <M TIMS 5E i a3 &h
1: flifE TIMS 52 R4

12

TIM1EN

TIM1 52 i 285 AP RE
WAEE 1 BEE.
0: %M TIM1 5E IS 25} 4h
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1: fHRE TIM1 & I e

11

Reserved

e, IR FFEALE

10

SPI2EN

SPI2 I} #fdifie.

BB 1 EE.
0: P SPI2 B
1: {#HE SPI2 B &

SPI1EN

SPI1 & fdifie.

BB 1 EE.
0: P SPIL B
1: {#EE SPI1 B &

Reserved

REH, DARFFR A

IOPFEN

GPIO ¥ [ F B B {# B
B 1 iEE.

0: <M GPIO i [ F {14
1: fiBE GPIO %t [0 F (fitof

Reserved

REH, DR FF R

IOPCEN

GPIO 3 [T C B #h i B -
B 1 iEE.

0: 5%F] GPIO %t 1 C [t
1: f#fE GPIO i I C f¥yH B

IOPBEN

GPIO i 1 B It G
BB EE.

0: %M GPIO %1 B IRtk
1: {fifE GPIO ¥ 1 B I 4h

IOPAEN

GPIO ¥ 1 A I Bl g .
BB 1 EE.

0: %M GPIO %I A i #h
1: {fifE GPIO ¥ [ A (it

Reserved

TREE, IR FFEALE .

AFIOEN

SR ThAE 10 Bkl be .
BATE 1 35S

0: XHIEHIIEE IO o
1. RS A ThAE 10 B b

4.3.9 APB1 JMEE B RE R 788 (RCC_APB1PCLKEN)

g Hidik: Oxlc

EAE: 0x0000 0000
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30 29 28 27

23

22

21

20 19
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18

17

16

OPAMP
EN

Reserved
!

PWREN

Reserved
1 1 1

12C2EN

12CIEN

Reserved
!

LPUART
EN

USART2
EN

Reserved

15

10 9 8 7

™w
6

™w
5

4 3

™w
2

™w
1

0

Reserved
L

WWDG
EN

Reserved

COMP '

FILTEN |COMPEN

Reserved

BEEPEN

LPTIM

TIM6EN EN

LPTIM
PCLKEN

TIM3EN

Reserved

™ ™

™

™ ™

™

™

(e

vy

R

31

OPAMPEN

OPA 4 ffi R .

BAEE 1 80EZ.
0: <] OPA I h
1: f#EE OPA I %k

30:29

Reserved

TREE, IR FFEALE .

28

PWREN

FLJ 2 1 e o
BATE 1 8EE.

02 5% DA FLEH 11 A o
1 fo G RS A

27:23

Reserved

REH, DARFF R

22

12C2EN

12C2 B Bl fHE fE .
B 1 iEE.
0: KM 12C2 W5
1: fHfE 12C2 b5

21

12C1EN

12C1 B Bl g RE.
BAOEE 1 iEE.
0: KM 12C1 W5
1: {HgE 12C1 B4

20:19

Reserved

TRed, R FFRALE

18

LPUARTEN

LPUART A& it .
BAOEE 1 iEE.

0: <M] LPUART I %l
1: ffifE LPUART I %l

17

USART2EN

USART?2 i g i fit
BB 1 EE.

0: JCP USART2 Hf %
1: flifk USART? I 4

16:12

Reserved

REH, IR FF R AL

11

WWDGEN

[CARE SRk AR R d T
WAE 1 BEE.

0: KM% D& 14
1: {EREE D& [

10

Reserved

REH, IR FF R AL

COMPFILTEN

B A e s IR o E
0: 5% P LA A o B A ) i
1. fHRE P aad P i ol
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8

COMPEN

PLE A Pl AL RE
0: 5% P UL
1. fERE LU AR I B

Reserved

e, IR FFEALE

BEEPEN

BN FRIN B A e
0: 5% PR FINF
1: fEREHENS 2SI B

TIM6EN

TIM6 JE ] 25 I 2 e o
BB 1 BEE.

0: <M TIMG6 5E I i &
1: fHfE TIM6 52 i 4

LPTIMEN

LPTIM & i 2507 B i e .
B 1 iEE.

0: 5% LPTIM 5E I 2%} 4
1: f#fE LPTIM 5E I 2 4

LPTIMPCLKEN

LPTIM JE &% APB1 42 IR SR flifE, {XFE LPTIM 145 APBI F 7€ I & b
VBT T EALRE, 4 LPTIM &8 F A BRI 5G P IX AN e LA 48 THAE .
AR 1 iEE.

0: <M LPTIM SEN 3% APBI # IH4f

1: f#f8 LPTIM &I 2% APBI #: 14

TIM3EN

TIM3 € i 2R el RE .
AOEE 1 iEE.

0: M TIM3 & A 4
1: fHBE TIM3 52 i

Reserved

TREd, DR FFREALE

4.3.10 {EE A B2 78 (RCC_LSCTRL)

k. 0x20

EA{E: 0x0000 0003

Reserved
1 1 1 1 1 1 1 1 1 1

15 10 9 8 7 6 5 4 3 2 1 0
Reseved CrROm | RTCRST | RTCEN RTCSI:IL[I:O] LSEBP | LSERD | LSEEN | LSIRD | LSIEN
v o o w
Al b2y i3 Eiiip
31:10 Reserved REE, UARFFRAME.
9 LPRUNCLKSEL LPRUN I} # i 4%

W AE 1 AERR
0: LPRUN #E0iE 5 LST 4
1: LPRUN ##x0i%# LSE i) 4f
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8

RTCRST

RTC M- 5 L
075 R = AL
1: 247 RTC

RTCEN

RTC B85 H

W RAE 1 RER.
0: RTC 424

1: RTC F4f s

6:5

RTCSEL[1:0]

RTC I i 4%

BRA U B ey LI RTC B

00: JGH

01: i%#¥ LSE 4R &1 RTC I

10: 4% LSI R #41F A RTC I 4

11: %% HSE &% %% 128 2405 1A RTC i

LSEBP

AR TR B IR % B 57 6

BAFE 1 55% LSE. Bt LSEEN T8 % E N 0
0: LSE i ol 55 4%

1: LSE I 8l 55 %

AT AR REE AR E AL

LSERD

AR AR B R T B 45

—H LSE #4147, ks E. LSIEN iE%)5, LSIRD 7E 6 MoMBIGHENRY 2%
B A A JE T %

0: LSE K#tés

1: LSE &tk

LSEEN

AR I B4R A8 BE AL
BAOEE 1 iEE.

0: %[ LSE #R% 2%

1: JFJ8 LSE % &

LSIRD

P AT S ] 41 85 A 2

Wi E 1 BiE%E, U4/ LSIIRG #2 M ts . £ LSIEN BB %5, A%
3 AN P IR TEIR % 7 1R A BB %

0: LSI £mhgk

1: LSI CHtés

LSIEN

P A TR ) B 99 355 7 M RE A6
WAOEE 1 RiEE.

0: %M LSI k%8

1: JFJ3 LSI 4R a%

4.3.11 BFHIMREHFHFER (RCC_CTRLSTS)

s Hibk: 0x24

SAE: 0x00000018
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Reserved
L L L L L L L L L L

12 11

10 9 8 7 6 5 4 3 2 1 0

EMCCLP
RSTF

EMCGB [EMCGBN| LPWR [ WWDG | IWDG MMU RAM RM

RSTF | RSTF | RSTF | RSTF | RSTF |SFTRSTFIPORRSTF|PINRSTF| pqorp | RSTF | RSTE

T

T T T T T T T T T T ™

(e

vy

R

31:12

Reserved

e, IR FFEALE

11

EMCCLPRSTF

EMCCLAMP EAfikr&

T EE EMCCLAMP EA7EE 1,

i3t 5 N\ RMRSTF f78{ por_rst_n EA7iERR.
0:% 4 EMCCLAMP & k4

1: EMCCLAMP & {7 Hi B

10

EMCGBRSTF

EMCGB #Hfitrid

M f#{FfE EMCGB HAL & 1,

JET 5 N\ RMRSTF A28 por_rst_n EA0HEHK-
0:%4 EMCGB ®hi k4%

1: EMCGB &1 31

EMCGBNRSTF

EMCGBN & fiifr&

H {4 7£ EMCGBN £ {7l & 1.

B35 N RMRSTF 78 por_rst n & {7i& K.
0:7%4 EMCGBN £ k4

1: EMCGBN & i i 8l

LPWRRSTF

Low-power it

H B4 7E Low-power EAALATE 1.

BT 5 N RMRSTF {78 por_rst n 7&K
0:% 45 Low-power EHi kK4

1: Low-power &7 HH 8]l

WWDGRSTF

Window watchdog & i b5 &

F i {44 Window watchdog B A7 & 1.
BT 5 N RMRSTF 78 por_rst n 7&K
0:% 45 Window watchdog & iz &4

1: Window watchdog & {7 H il

IWDGRSTF

Independent watchdog A7 F5 &

Hif {4 7E Independent watchdog E A I & 1.
JBT 5 N\ RMRSTF A28 por_rst_n EA7iH K-
0:7%4 Independent watchdog & A7 & 4E

1: Independent watchdog & /7 i F

SFTRSTF

software B A b

HAEHTE software BAIHT & 1.

BT 5 N\ RMRSTF A28 por_rst_n EA7iH K-
0:5h software B HL K E

1: software & A7 H I

E R ARG ERAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
i if: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057

65/480




www.nsingtech.com

2y

Eiiipy

PORRSTF

POR/PDR & fi#5 &

t T+ 7 POR/PDR E A7 & 1.
it 5 N\ RMRSTF 7%k
0:% 4 POR/PDR &7 k4t

1: POR/PDR & i HH I

PINRSTF

PIN Efibr&

HfEf: 72 NRST pin 70 & 1.

it 5 N\ RMRSTF {78 por_rst_n EA7iERR.
0:3%4 NRST pin E 7 k&

1: NRST pin &7 HH

MMURSTF

mmu & 745 E

FHAEAETE mmu BAHE 1.

JET 5 N\ RMRSTF A78( por_rst_n EA7iEHK-
0:7%H mmu EAL K4

1: mmu £A7H I

RAMRSTF

RAM A5

F B A 7E ram B ALK HE 1.

JET 5 N\ RMRSTF A28 por_rst_n EA7iEHK-
0:3% 4 ram HA KA

1: ram B4 L

RMRSTF

REMOVE & fitri
ARG R EARE .
0: oEH

17 BRI e 5 (7 A 5

4.3.12 AHB #MEE LA 72 (RCC_AHBPRST)

s HlE: 0x28

SAE: 0x0000 0000

T T T T T T T T T T
Reserved

15 13 12 11 8 7 6 5 4 0
Reserved. ADCRST Reserved HDIV [ erved | HSQRT ' Reserved '
. - . . i = . . . .
Prig, 2R iR
31:13 Reserved PREE, DR EEEAAE .
12 ADCRST ADC #: O A7
WIAE 1 RER.
0: 7 BR AL
1.2 7 ADC #:1
11:8 Reserved RER, WO EAE.
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frig ZFx HiR
7 HDIVRST HDIV #0841
WIRAE 1 RER.
0:3EBR R AL
1. {7 HDIV $#1
6 Reserved fREE, LIARFFEAME.
5 HSQRTRST HSQRT # & A7
WA E 1 ANERR.
075 kR E AL
1.2 /7 HSQRT #% M
4:0 Reserved PREE, UIREFRAME.

4.3.13 B BECE A5 2 (RCC_CFG2)

g Hhdt: 0x2c
SAE: 0x0000 3800

31 30 28 27

25 24 23 21 20 16

T T
TIMCLK Reserved

LPUARTSEL[2:0]
1 1

LPTIMSEL[2:0] Reserved
1

Reserved

15 11

™w ™w
10 9 8 4 3 0

ADCIMPRE[4:0]
1 1

ADCIM

Reserved

SEL ADCPLLPRE[4:0]
1 1

ADCHPRES|[3:0]
1

™

™ ™w ™

(&= Y i

ik

31 TIMCLK

Timer1/8 B/ &%

A FR R AT R

0: W% APB2 i/ #iids Ay 1, ik PCLK2 fE4 TIM1/8 4. &
M, #%# PCLK2X2.

1: SYSCLK ¥ NI Bk 5574 TIM1/8 I s

30:28 Reserved

Pred, IR FFEAAE

27:25 LPUARTSEL[2:0]

LPUART H &g £ 07

A A AT B A R
000:APB1 4k 3%

001: RGEI] b i 4%

010: HSI B #h i i 4%

011: HSE W4 #k %

100: LST i3 £

101: LSE g i 4%
oA AR

24 Reserved

TREE, TR FFEALAE .

23:21 LPTIMSELJ[2:0]

LPTIM 5 I 2% I 4 Y5 5 4or
1% AR FR R AR R AT 5 B B
000:3£#% APB1 4

001: ZL$ HST 4
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Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
i if: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057

67 /480




www.nsingtech.com

i}

010: 1L+ HSE I

O11:3&+ LSI F

100: &HF LSE I

101: %E#¢ COMP #i
HAEARVE, I HA SR B b

20:16

Reserved

RE, IR FFEAAE

15:11

ADCIMPRE[4:0]

ADC IM #3340

B B R MR L ORI E. ADC 1M I B A 3 47 2R 8
00000: ADC 1M AN /345

00001: ADC 1M B4y 2 4340

00010: ADC 1M B4y 3 4347

11110: ADC 1M W05 31 2045
11111: ADC 1M hJE 32 4345

10

ADCIMSEL

ADC 1M B Bk

BAEE 1 BEE.

0: JEFE HSI R 2EHT £ 1E N ADC IM [F N\ BT &
1: JEFF HSE $R% 3£ 1E A ADC IM %A B
RV ADC IM BRI, 75 66 07 HST 4TI

Reserved

REE, DAGRFFEALE.

ADCPLLPRE[4:0]

ADC PLL 4345

B B R X e fi LARC B PLL M 3] ADC (1739 2 %k
Oxxxx: ADC PLL I B # 3¢ ]
10000: PLL A0 AN 4345
10001: PLL H4f 2 434
10010: PLL H4f 3 434
10011: PLL [t 4 534
10100: PLL H4f 6 434
10101: PLL 44 8 4345
10110: PLL I8k 10 434
10111: PLL B4 12 4345
11000: PLL I8k 16 734
11001: PLL F4h 32 4347
11010: PLL F}4h 64 4347
11011: PLL B %k 128 4343
11100: PLL B %l 256 4343
H'EfH: PLL Wb 256 4340

3:0

ADCHPRE[3:0]

ADC HCLK 4345 .
o B ki X 2 DA B HCLK P 3] ADC 1045 2 40
0000: HCLK % 1 4345
0001: HCLK B % 2 4345
0010: HCLK B % 3 4345
0011: HCLK F}4f 4 4345
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0100:
0101:
0110:
0111:
1000:
1001:

HCLK 44 6 4345
HCLK 54 8 4345
HCLK 4 10 4343
HCLK B 12 4345
HCLK B4 16 434
HCLK i} 4P 32 434

HE{H: HCLK if4h 32 234

4.3.14 EMC ##il %72 (RCC_EMCCTRL)

k. 0x30
HAifE: 0x0000 0000

23 22

21

20

19

18

17

16

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

GBRST3 | GBRST2

GBRSTI

GBRSTO

(GBNRST3

(GBNRST2|

GBNRSTI

(GBNRSTO

12

11

10

™
7

™

6

™
5

™w
4

™
3

™w
2

™
1

™w
0

CLPRST3

CLPRST2

CLPRSTI1

CLPRSTO

GBDET3

GBDET2

GBDET]I

GBDETO0

IGBNDET3|

IGBNDET?2

IGBNDET]1

IGBNDET

CLPDET3

CLPDET2

CLPDETI

CLPDETO

™w

™w

™

™

™

™

™

™

™

™

™

™

™

™

™

™

A3k

R

(P

31:24

Reserved

REE, DLAGRFFEALE.

23

GBRST3

GB3 1L

KA E 1 ERR,
0:281E R A7 K
LT Ja RALE R

i por rst n Ef7

22 GBRST2 GB2 &1
EANRL PR 1A R,
0:25 1L ATiF R

LJF R EALE R

i por rst n Ef7

21 GBRSTI GBI &1
EANRL PR 1A R,
0:25 1L ATiF R

LTF R LR

i por rst n Ef7

20 GBRSTO GBO0 &4
XML E 1 R RE,
0:2% I F iE KR

LTF R LR

HH por_rst n &7

19 GBNRST3 GBN3 &1
EAML A E 1 FER,
0:25 1L B AR

1:FF )R B AL R

HH por rst n &

18 GBNRST2 GBN2 &1

KA PR 1 AR,

i por_rst n {7
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O£ L ALK
LIPS AL R

17

GBNRST1

GBN1 £ i

XA AT B 1 SRR,
0:2% 15 71 KR

LI R EALER

HH por_rst n A

16

GBNRSTO

GBNO &1
XA E 1 ANE R,
0:ZE 1B AT R
SPAENEAT BN

A por_rst n E {7

15

CLPRST3

EMC clamp3 & {7

AL ERAFE 1 AR,
0:55 1L B 735K

LT e R ALE R

FH por_rst n {7

14

CLPRST2

EMC clamp2 & {7

AL ERAEE 1 AR,
0:58 1L E 735K

LT e R ALE R

FH por_rst n {7

13

CLPRST1

EMC clampl &1

AL ERAEE 1 AR,
0:58 1L B 735K

LT Ja RALE R

FH por_rst n {7

12

CLPRSTO

EMC clamp0 & {7
XA A E 1 FERR,
0: 2% I E A1 R

1T 8 B AL R

i por rst n Ef7

11

GBDET3

GB3 il &
XA A E 1 FERR,
0:25 1 F- A5

I =Liselll

FH por_rst n &

10

GBDET2

GB2 il j= F
XA AT B 1 SRR,
0:4% AR

1:FF JE A

HH por_rst n A7

GBDET!1

GBI il 5 H

XA AR B 1 SRR,
0:4% AR

1:FF JE A

i por rst n HAL

GBDETO0

GBO f&ill 5

XA AR B 1 SRR,
0:2% 1 E AR

1:FF JE A

i por rst n HAL

GBNDET3

GBN3 £l 5
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i}

XML E 1 R RR,
0:22 1460
1:FF J3 A

HH por_rst n A

GBNDET2

GBN2 faril 5 H

XA AT E 1 FERR,
0:2% 110

1 JE A

HH por_rst n A

GBNDET1

GBN1 faill = H
A A E 1 SRR,
0:2% 1E AR

L:TF a8

A por_rst n {7

GBNDETO0

GBNO &l 5
XA A E 1 SRR,
0:2% 1 G

L:TF a8

FH por_rst n {7

CLPDET3

EMC Clamp3 £l j5
XA A E 1 SRR,
0:2% 1 AEI)

L:TF a8

FH por_rst n &

CLPDET2

EMC Clamp?2 £l j5
XA A E 1 FERR,
0:2% A5

I =Liselll

FH por_rst n &

CLPDET1

EMC Clamp1 il j5
XA A E 1 FERR,
0:2% A5

I =Liselll

i por rst n Ef7

CLPDETO

EMC Clamp0 i J5 1
XA A E 1 FERR,
0:2% 1E A5

I =L iselll

i por rst n Ef7
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5 GP1O f1 AFIO

5.1 MR

GPIO (General purpose input/output) RIiEA A /O, AFIO (Alternate-function input/output) B & FIjRE 1/O.
O R Z SR 40 > GPIO, 3440 A 4 4 (GPIOA/GPIOB/GPIOC/GPIOF) , A/B ZH4E4H 16 NI, C 4
34, FAIL SN, GPIO o DAL A E AN 5, - nl DURYE 75 R RIERCE . &4 GPIO 5]
REIER AT DA i B i . BN B AN T RE s . BR 7RSSR NG| A, Al GPIO 5l IEA K
CERRIIBONC YA

GPIO it VB A LA R
W GPIO it I AJ E A 43 3 e B A T A
L R PN
YN
YN DA
BT RE
AR/ E D WA VAT
AL Tl DN S VAT
HEH S Thie e b/ N AT L
VAR E=0E RN Y S A AN
WAL B R T AR
W T VO RN I T RE
B A VO SRR FEREe g, Il TRl i S
€ 16 EXTI AJ 1T SLEEP 5 STOP #2:\Mefi, FirAH 1/O Al 24 EXTI
€ PAO/PCI3/PA2 =MHefig 1/0 7] Fl-T- PD A zCMeliE, /O BB Al K Tus
W R E T O R ThE
W SR GPIO BUEmLH], BT AIEBRBUEIRE

FAS VO S DAL DRSS Ae, (HAAHEIR 32 A7 57U A VO ¥ 1w /7 as (ANFRVF 16 A58 8 Ar 53515
[ o FEZH T A VO b RIS .

® 6 6 6 6 o o
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P 5-1 /O iy I R FEA G54

Output driver
VDD
Write
Bit set/clear register Output data [ P-MOS Voo Voo
register I—l —_
< Output o
Read / Write control IJ n
I [ N-MOS RS A
Alternate function output | : up A diode
From on-chip peripheral
Push-pull, open-drain or disabled Vss 1/0 Pin
Input driver - Pull AT
Oon down Zk diode
off
On/Off
 Read Input data A1
register Vss  Vss
Alternate function input TTL Schmitt trigger
To on-chip peripheral
Analog Input

5.2 DigeHR
52110 EREE

10 FRE 4% i id B 27 /728 GPIOx PMODE, GPIOx POTYPE Al GPIOx PUPD (x=A,B,C,F) K& &, A
) (AR E A R O TE B 0 N R P

K 5-1 10 BEXFEE R R

PMODE[1:0] POTYPE PUPD[1:0] I/Ofit &

A R (Push-PulD
AR (Push-Pull) + 14
A R (Push-Pull) + R4z

TRe
B A% TR (Open-Drain)
% TR (Open-Drain) +_E3i
% TR (Open-Drain) + i
TR
SR The+HER (Push-Pull
FZhEE+HERE (Push-Pull) +L%;
FZhEE+HERE (Push-Pull) +TF4:
TRe

S HThEE+TF (Open-Drain)

S M IhEe+IFR (Open-Drain) + L4

01

jii]
jii]

2
2
10

R |lRrP|lOlO|lOCO|OCO|FP|(FP|FP|IPLPIO|lO|OC|O
o|lo|rRr|P|O|OCO|FRP|P|O|OC|FRL, |, |O|O
r|lOoO(RP|O|RP|O|P|O|FRP|O|FL,|O|FL,]|O
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PMODE[1:0] POTYPE PUPD[1:0] I/ORt &

1 1 0 S HIhRe+HE (Open-Drain) + R$i
1 1 1 TRE
X 0 0 ESE TN

o0 X 0 1 R
X 1 0 ThfA
X 1 1 RE
X 0 0 R
X 0 1

11
X 1 0 fRE
X 1 1

534h GPIOx_DS.DSy v o] F KL & =i AR SRS 58 5, GPIOx_SR.SRy £ 1] FH 5K e MR Bl 4 1 56 T i B
10 fEAN[F BB N B NS R E W s R s
F 5-2 10 A [FIFCE 14N 5 RR

Rt GPIOHIA GPIO%i H D) HMEEE
LR el A6 flife AhEE MRAESMEThRERC B
o - - - A6 "
it 2 Rl R A fifi e fifi e 00 B0 fiikE
R Gl Gl e AR S5 T R B
Are, AL, A AR 07
T ZEe i HH 3 07 I GP 104 B GPIO%iH0, 17K GPIOE
0, ~1”BFGPIOFH FH
Arfe, AIED, AR 07
e ZEe i HH 3 07 I GP 104 B GPIO%iH0, 17K GPIO%:
H0, 17 GPIO¥iHi1 H1
NEHR Z A (ORE) A AL B0 Al
WA AR R T Cipsdc; T AL
5.2.1.1 AR

4 1/0 I 1 E B 9 A

W A AR

Wit R i A s A

W ERAR R R SR, T GPIOx_PUPD & 47 48 HUBC E
W HIE VO I EREEE R RS APB2 I BBl RAT: 21 N B B A7 4%
0T A A\ s A7 2 1B R A5 2 /O RES
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— P (L E A R A

]

] WA

Imm%@% I

| | l Vbb Vobp

i T I ] ‘[
| : N
————————————————— S
{1 wvosim

| % TR
: H | L
| <] '
| \l ! = Vss = Vss
| R :
RPN

5.2.1.2 AR

4 1O i I HC B Ay A
Wil R Ak A N\
B RO R AP A IERE, LT GPIOx_PUPD # 47 ds L &

LIRS AL e

L JEVIR/ IS

& R

By HH O 25 A7 4% 100 B0E N-MOS, 51 i AR AP
B O AT A7 A 0 1A VB T i BERAS (P-MOS MBI )
By HH O 25 A7 100 B0E N-MOS, 51 i AR A7
i O 25 A7 4% L DS P-MOS, 51 R H T
B HILE VO B_EBE AR RS APB2 I B SRR B N\ B 2 17 2%

WP N A AR AR G IR AT AR B DO RS
WX R P AR S I A9 B R S NI

75/ 480
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K 5-3 g AR

| fs HeHI R T Voo :
| P-MOS_| I
7N I — |
— | R B R | |
IR R | it |
/5 | -
<—> | |!‘_ | Vop Vop
]
| N-MOsS I =5
: = Vs : -y 3
[] vosim
-~~~ TTTTTTT—o {] i
: > ' T
i A I
< HNBUR A28 | > I
| \l | = VS = v
| AR RS |
s _ _ _ _ _ ______ -
=3
5.2.1.3 EAThEEHK

24 1/O i FAC B 2 D e = -

Wit R A N A

B RO R R R A%, BT GPIOx_PUPD A A7 @ HINC &

W ETFIREHE I B b, i SR e B A v ]

W ESNRE T YRS SR

W ERED APB2 INBRE ], HELAE VO E B Bl RRE ) N B 2R A e
WP N A AR AR G IR AT AR B DO RS

WP RO P AR AR U I 45 B R S SN AE
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Kl 5-4 2T fERR

Output driver

Voo
Write
Bit set/clear register Output data > P-MOS
register |—l
Output
Read / Write control |_l
From on-chip peripheral ‘_I [~ nvos
Alternate function output
Push-pull or open-drain | Vss 10 Pin
Input driver
On ‘
Read Input data
register

Alternate function input

TTL Schmitt trigger

To on-chip peripheral

5.2.1.4 BRI ThEEAE R
2 VO iy F 4k e B R UL Be A R

A R B AR A
BRI A B 3 1748 N EUE 0
b HH A7 A AR IR

it 25 R R R AR L, AR E 07 O SEIL T REAMERL VO 51 R FED
K 5-5 BT AR AL, D e 20

Output driver

Write
Bit set/clear register Output data =
register T
Read / Write
- /\ diode
From on-chip peripheral
1/0 Pin
Input driver ZS i
diode
Off
_ Read Input data 0 Vss
register -
g TTL Schmitt trigger

To on-chip peripheral

52.2 BALERE
S A E R R, 2R R R F R

77/ 480

oM OB KRR AL Zh g AR K
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% BRI nsingcheom
(GPIOx_PMODE.PMODEx[1:0]1=2"b11) . {HA L FJLMIIANHIME S
B NRST ERiAJE GPIO Tif:
€ NRST EHifiA
m BAE, FRRGUHRH S IERARCE DY SWD 421 /O AL E
€ PA14: SWCLK B THi N T
€ PAI13: SWDIO & T\ bEhifsi=X
W PAO fll PFO:
€ PAO 1 PFO BRIATE i A A0
€ PFO A3 OSC_IN
®  PF2/BOOTO:
& EB)rashid R, PR2 /4 BOOTO T, BRA T hefi AR, 5 wIsa 58 s, R /Rl A GPIO,
EIC B AL, D e AR =X
5.2.3 SO R BRI R

X “AriEAGRRTF A A (GPIOx_PBSC) AINIERRZFfF4% (GPIOx_PBC) 7 HHAEEH NS’ 17 K
ST R A A7 8 (GPIOx_POD) FIANBINIERAE, ATCA—AEE ML 57 1 WAL HAH B 1) B A7 835 B,
BREE 1 BIALEARE S A T E AR b b, 7RI APB2 S #E BL5E K.

5.2.4 HERH Wr/ni BELLR

BT i VAR bR W RE 7, BT DAYE EXTI AR B AR A &
B DA B A AN AR
B A O A ECE T SLEEP/STOP #EsUrefs, 2 FJhel R Uil

B PAO/PC13/PA2, ®JHT PD s UMafi , HA 7 pmMeBE g, Scir BT R REYS TR, #FFEAEHE PD
1A HIC &

B JEH VO i LA 6-2 BT OB S 16 NMBH /A4 -, H7Ff74s AFIO_EXTI CFGx [t &

5.2.5 EHTheEE

2 VO i DR E N D ae A U, A i 2000t v A7 G B 77 A7 A (GPIOx_AFL/ GPIOx_AFH,
GPIOx PMODE, GPIOx POTYPE 1 GPIOx PUPD) , & Fi%i A\t i 4h&HiiE -

52.5.1 WEEFBS V0 EHTIEE

PR F BB 2N B AN D Re RE 1, 0] DA — 2640 55 Dh e SR R B AR 51 . A 1O
HZi5 16 M E MRS (AFO~ AF15). EA7)5, BR PA13 Fl PA14 4, AFSELy BRiAi&#%4 AF15. AL
I BE B B AN % 7R (GPIOXx_AFL/AFH) SKREEHTHLGT 10 2 hfk.

X, 2 HThREAAN B 21 E TR E AR 5T AR 10 SR ThRE, A5 SRR RIASE RS,
BN NERGS 2 ik —, R MO R AL E, SR BT,
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#* 5-3 SWD E HIhfE /O HEWdt

SHIhhe 1/0 GRS
SWDIO PA13 AF0
SWCLK PA14 AFO

5.2.5.1.2 TIMx EFHZhEE 1/0 BB
5.2.5.1.2.1 TIM ERThEE 1 /0 Enkst
# 5-4 TIM1 B HIhRE VO EWh

R 1/0 EAUS)

TIM1_ETR PAL2 AF2
PA2 AF3
TIM1_BKIN PA6 AF1
PB12 AF1
PA4 AF3

TIM1_CH1
PA8 AF2
PA3 AF3

TIM1_CH2
PA9 AF2
PAS5 AF3

TIM1_CH3
PA10 AF2
TIM1_CH4 PALL AF2
PA7 AF5

TIM1_CHIN
PB13 AF1
PAS5 AF4
TIM1_CH2N PBO AF1
PB14 AF1
PB1 AF1

TIM1_CH3N
PB15 AF1

5.2.5.1.2.2 TIM8 EFIThEE 1/0 ERRET
# 5-5 TIMS B HLhAE VO E WG

FHThEE 110 il
PAO AF10
TIM8_ETR PA4 AF13
PA5 AF1
PA9 AF1
PA10 AF1
TIM8_BKIN
PB4 AF1
PB5 AF1
PAO AF3
TIM8_CH1
PA5 AF2
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SHIhae 1/0 S
PA6 AF4
PBS AF5
PB12 AF5
PAL AF2
PAT AF1
TIM8_CH2
PB9 AF5
PB13 AF5
PA2 AF2
PB6 AF2
TIM8_CH3
PB11 AF5
PB14 AF5
PA3 AF2
TIM8_CH4 PB7 AF7
PB15 AF7
PA9 AF5
TIM8_CH1N
PB6 AF5
PAS AF1
TIM8_CH2N
PB7 AF5
PB5 AF5
TIM8_CH3N
PB15 AF5

5.2.5.1.2.3 TIM3 EFThEE 1/0 ERRST
# 5-6 TIM3 & H RS VO EWLG

S HIIRE 1/0 WL
PAL AF10
TIM3_ETR PB3 AF1
PB10 AF1
PA4 AF2
TIM3_CH1 PA6 AF2
PB4 AF2
PA7 AF2
TIM3_CH2
PB5 AF2
PBO AF2
TIM3_CH3
PB1 AF5
PB1 AF2
TIM3_CH4
PB2 AF5

5.2.5.1.3LPTIM EFHIhRE 1/0 EBLgT
% 5-7LPTIM & IhEE /O mHMLi

S HIIEE 1/0 ML
PA6 AF9
LPTIM _ETR
PB6 AF8
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S Mke 1/0 ERUS)
PAO AF7
LPTIM _IN1
PB5 AF8
PA1 AF6
LPTIM _IN2
PB7 AF8
PA9 AF9
LPTIM _OUT PB2 AF8
PB4 AF8

5.2.5.1. 4 USARTx E FHThEE 1/0 ERLST
5.2.5.1.4.1 USART1 S FThRE 1/0 =R

#* 5-8 USART1 & FIhiE /O E

S Hke 1/0 EAUS)
PAO AF1
USART1_CTS
PA11 AF4
PAl AF1
USART1_RTS
PA12 AF4
PA2 AF1
PA9 AF4
PA13 AF6
USART1_TX
PA14 AF4
PB6 AF4
PB9 AF4
PA3 AF1
PA10 AF4
USART1_RX PA13 AF4
PA15 AF4
PB7 AF4
PA4 AF1
USART1_CK PAS AF4
PF1 AF2

5.2.5.1.4.2 USART2 & FAThEE 1/0 ERRE}
% 5-9 USART2 & FAThfE /0O = st

2 1/0 G
PAO AF4
USART2_CTS
PA7 AF10
USART2_RTS PAL AF4
PA2 AF4
USART2_TX PA9 AF10
PA14 AF1
USART2_RX PAO AF5
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HHDIRE 110 S )
PA3 AF4
PA10 AF10
PA13 AF1
PA15 AF1
PA4 AF4
USART2_CK PB1 AF3
PF1 AF5

5.2.5.1.5LPUART & FHThée 1/0 Epis
% 5-10 LPUART & H Zh#E /O F LG

HH IR 110 W
PA6 AF5
LPUART_CTS PB7 AF2
PB13 AF4
PA15 AF6
LPUART_RTS PB1 AF4
PB14 AF4
PAO AF6
PAL AF5
PA4 AF10
LPUART_TX PA6 AF6
PB3 AF5
PB5 AF4
PB10 AF4
PAO AF11
PA3 AF6
PA7 AF6
LPUART_RX
PB4 AF5
PB7 AF9
PB11 AF4

5.2.5.1.6 120x EFHThEE 1/0 E ST
5.2.5.1.6.1 1201 EFHTHEE 1/0 EMST
£ 5-11 12C1 B HIhRE VO E

SHIIRE 1/0 EXA ]
PA4 AF7
PA9 AF6
PB6 AF6

12C1_SCL
PB8 AF6
PB10 AF6
PF1 AF1
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S HThEE 110 WL
PF6 AF1
PA10 AF6
PA13 AF7
PB7 AF6
12C1_SDA PB9 AF6
PB11 AF6
PFO AF1
PF7 AFl
PAl AF7
12C1_SMBA PALd all
PB2 AF6
PB5 AF6
5.2.5.1.6.2 12C2 EAThEE 1/0 EmREt
#* 5-1212C2 HHThEE VO HBRGY
R 1/0 EAUS)
PAG AF7
PA9 AF7
PA11 AF7
12C2_SCL m— e
PB13 AF7
PF6 AFO
PA7 AF7
PA10 AF7
PA12 AF7
12C2_SDA
PB11 AF7
PB14 AF7
PF7 AF0
12C2_SMBA PB2 AF7
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5.2.5.1.7 SPI/12S EFHThEe 1/0 E Bt
5.2.5.1.7.1 SP11/12S S ATh&E 1/0 =gt
% 5-13 SPI1/12S & 4 2 B 55

www.nsingtech.com

S HTDIRE 1/0 G
PAL AF0
PA4 AF0
SPI1_I2S_NSS_WS AL AFo
PB12 AF0
PAO AF0
PA5 AF0
SPI1_12S_SCLK_CK PA13 AF5
PB3 AF0
PB13 AF0
PA3 AF0
PA4 AF5
PA6 AF0
SPI1_12S_MISO_MCK
PA14 AF5
PB4 AFO0
PB14 AF0
PA2 AF0
PA5 AF5
PA7 AF0
SPI1_12S_MOSI_SD PB1 AF0
PB5 AF0
PB10 AF0
PB15 AF0
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5.2.5.1.7.2 SP12 EFAThEE 1/0 ERRSH

2% 5-14 SPI2 & il 25 e 5
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2tk 110 AU
PA7 AF9
PAS AFO
SPI2_ NSS PB9 AFO
PB12 AF8
PF7 AF4
PA9 AFO
PBO AFO
SPI2_ SCLK PB10 AF2
PB13 AF8
PF6 AF4
PA10 AF0
SPI2_MISO PA12 AF0
PB14 AF8
PA11 AFO
SP12 _MOSI PB1 AF8
PB15 AF8
5.2.5.1.8 COMP Z F TR 1/0 EBRAT
# 5-15 COMP 5 F1T)j6E /O HE LYY
S HIIRe 110 P
PAO AF8
PAG AF8
COMP_OUT
PA11 AF8
PA12 AF8
5.2.5.1.9 BEEPER £ FIThAE 1/0 BBt
# 5-16 BEEPER & FH it /O H st
S HTEe 110 L
BEEPER_OUT PA6 AF11
BEEPER_N_OUT PA7 AF11
5.2.5.1.10 EVENTOUT & HZhEg 1/0 s
# 5-17 EVENTOUT & H ¥fig /0 ERLht
S HTEe 110 il
PA1 AF3
EVENTOUT
PA6~PAS AF3

85/480 FERBEAREHHERAT NSING TECHNOLOGIES INC.
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5 hhe 1/0 LR
PA11~PA12 AF3
PA15 AF3
PBO AF3
PB3~PB4 AF3
PB9 AF3
PB11~PB12 AF3

5.2.5.1.11 RTC EHIhEE 1/0 st

PC13 7] LIfE N RTC TAMPER] AR 5| B, RTC B /B8 RTC %t (RTC %, Wakeup S14 Bms #ldn
1 (256Hz 5% 1Hz) ) *

PAO 7] LLYEN RTC TAMPER2 A 245 i,
PA10 8% PB15 1] LI~ RTC REFCLKIN Z i} & A 5| J#l.
% 5-18 RTC & IhfE /O E i

S HIIRe 110 P
RTC_TS PC13 AF1
RTC_TAMP1 PC13 AF2
RTC_TAMP2 PAO AF9
PA10 AF11
RTC_REFIN
PB15 AF9
RTC_OUT PC13 AF3

5.2.5.1.12 RCC EFThEE 1/0 LA
#* 5-19 RCC & HThiE /O EHLst

S H ke 110 P
PA8 AF5
MCO
PA9 AF11

5.2.5.1.13 0SC_IN/0SC_OUT & FIZhAE 1/0 EBLgT

£ 5-20 OSC_IN/OSC_OUT & ATh#E 1/O E st

S HIIke 110 ML
OSC_IN PFO AFO
0SC_ouT PF1 AFO0

86/480 FERBEARBHHEMRAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 tEH: +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057



\

‘ 4
W) EIRER

5.2.5.2 8 0SC32_IN/OSC32_OUT 5| e~ GPIO %i & PC14/PC15
PC14~PC15 P4~ 5| IR T LAAE DY GPIO A s B F D e s =X
€ PCl14 1 PC15 ®] LAAF GPIO 8 LSE (0OSC32_IN,0SC32 OUT) 5|,

www.nsingtech.com

& EiTi%E RCC LSCTRL.LSEEN. RCC LSCTRL.LSEBP fi3kJF /3 LSE iX—IhfE.

% 5-21 0SC32 £ H DhRE E st

PC14H1PC15 A PADH L &
LSEXHF], HABEANKIhFEHEN (PD) SRM15VEIER, A REFAT
GPIOBER K RATEARAFERGA (PD) X1 A GPIOMI MR 2
GPIOH L,
LSE i At RCC_LSCTRL.LSEENf#fE, &I HALTh e
RCC_LSCTRL.LSEENZ:4E, RCC_LSCTRL.LSEBP f{fifit, &M .
LSESM I At . BN

BRIANEE I RERE R PC14 A1 PC15 #R#¥E RCC_LSCTRL.LSEEN. RCC LSCTRL.LSEBP. R (E5 .
GPIOx_PMODE, GPIOx POTYPE fll GPIOx_PUPD # & &b T {a ffixt LK 10 Zhfig .

5.2.5.3 8 OSC_IN/OSC_OUT £ FThhb = gt
PFO 1 PF1 A] LLF-F GPIO B HSE (OSC_IN,OSC_OUT) 5| il F Ho At A48 8 5 745 5 51 il
B @il i%E GPIOF PMODE, GPIOF POTYPE il GPIOF PUPD %5747 #% K AL & PFO/PF1 5

B @i % E GPIOF AFL.AFSELO [3:0]f1 GPIOF AFL.AFSEL1[3:0]1 >k & # WL} PFO/PF1 1) /O & 3

an
o~

B #id % E RCC_CTRL.HSEEN £k 5 HSE iX—IhfE.

 5-22 OSC & H T e 5 et

PF0 X PAD A B E
GPIO Hix ic B 38 FH 4 o i A3 K. GPIOF_PID Al GPIOF_POD 1744 GPIO A FH B FH
HSE SR iaRaiift | ARG e
" T EE

PR AR HSE, OPA &=
HSE i b B oAt

HSE A4}, 12C1, USARTI1/2 &AL B N e
e S TR - PR

5.2.5.4 ADC #hiful Rk 5 A D a6 2 e ot
ADC PRI N A5 REI ) 48 9 A0 b R U5 S e LSS, 2[5 5 FH B LS 1/O Be B %5 /745 (AFIO_CFG) .
R 5-23 ADC A i3 N g 3 5 H B 5 ot

2 HDIRe ADC_ETRI=0 ADC ETRI=1
ADCHMB il & e NF# SEXTI (0-15) AHIZE, ADCHIM R i R E N 5
ADCH! i ik A3 N3 4k . L\ .
EXTIXA] i@t AFIO_CFG.EXTI_ETRI[3:0]fc & ik % TIM8_CH4H%E

R 5-24 ADC HHf i ¢ 0 e #ie 52 PH T g S IS

2 HDIRe ADC_ETRR =0 ADC ETRR=1

ADCH B i S R 4 4 ADCHMi i A N SEXTI (0-15) AHi%E ADCHMB i N e 4 5
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‘ ‘ EXTIXHi#id AFIO_CFG.EXTI_ETRR[3:0]fc & ik

TIM8_TRGOH %

5.2.6 4ME R 10 LB
% 5-25 ADC
ADC PADFC &
ADC L) e
% 5-26 PVD
PVD PADL &
PVD_IN B fe
2% 5-27 TIM1/TIM8
TIML/TIM8E| Ji fic & PADIC B Ak 5
LTDNETEE 7 S LIBERY et 2 HIhRE
TIM1/8_CHx
- fay Y LR B x e 2 IhRE
TIM1/8_CHxN kMg H E TE X e 2 H bR
TIM1/8_BKIN FIEE PN e 2 H bR
TIM1/8_ETR A ik A IS b N e 2 H b
% 5-28 TIM3 A1 LPTIM
TIM3/LPTIM3E| fic & PADIC B Ak 5
N PEIEX i =Nkl
TIM3/LPTIM_CHx
A LR E B x i =NaEhriLi
TIM3/LPTIM_ETR AR fid A IR N et 2 H hRe
%% 5-29 USART
USART 3| Ji1 fic & PADFL &
AT et 2 H IhRE
USARTX_TX
- X0 AR R FHRE IR
SR LA Hedp 2 HIhEE (EdD
USARTX_RX
- X0 AR R KA, w{ENEHIO
USARTX_CK EipiZ N e 2 H bR
USARTxX_RTS R A3 4 e 2 HIhhe
USARTx_CTS AR A = A ) et HThRe (LB FH/ EdD
% 5-30 LPUART
LPUARTS| (IR PADHL &
LPUART_TX A T AR S H IR
LPUART_RX A T AR e B HLhee (L Fh Efi
LPUART_RTS AR A A ) et 2 H hRe
LPUART CTS R 4 Wi E HThie CELFH/ LD
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% 5-3112C
12C5| i fic & PADHC &
12Cx_SCL 12CH 4 IR E HIhhe
12Cx_SDA 12CH4E IR E HIhhe
I2Cx_SMBA SMBA%#E THEE MR
2 5-32 SPI
SPI15] i fic & PADFC &
FH Hede B HIhae
SPIX_SCLK
- MAR e B HIhaEe
AU T AR S AR e B HIhaEe
SPIx MOSI A X AR 0 A et T HIhRE CGETH/ ERD
X
- a7 B B 0L ) A 2/ AR et 2 IhRE
a7 B B 0L ) 0 2/ AR =X KA, w{ENEHIO
A A R 3 et T HIIRE CGETH/ ERD
A T A AR et 2 H IhRE
SPIx_MISO
- a7 B B 0L ) S 2/ AR X KA, w{ENEHIO
] B PR X ) B 2R AR =X Eiii =N EpriNi
Eiii =N EpriNi
fi /A
BRI G E T R R D
SPIx_NSS HEWR E I ThAE (FE N EHLRENSS A 1
x T B UNSSH H SIE (IR Lt
idles PHEkidle 1)
AR KA, W{EANBEAIO
%% 5-33 COMP
COMP5| Ji PADFL &
COMP_OUT e 2 FHIhhe
COMP_IN L ) B
% 5-34 BEEPER
BEEPER35| PADFL &
BEEPER_OUT e 2 HIhhe
BEEPER_N_OUT e 2 HIhhe
% 5-35 Hith
5] J SHIIEE GPIOKL &
EVENTOUT Hi M E HThae
et 2 A IhRE
RTC_TAMP1/RTC_TAMP2 RNFEAN
- - . : )
RTC_TS RTCHY [a]# S H IR
RTC_REFIN RTCZ I #hi N et 2 DhRe
RTC_OUT RTCHi e 2 HIhhe
MCO P o e 2 H IhAe
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51 Rt GPIORC &
EVENTOUT FH A HEHE HI Dhhe
EXT 141 A\ 22 AR TR ezt (1WA ok 0k (1WA R DX TV

5.2

.7 GPIO gL

Bl e LA T VR 45 10 FiC B DA I d A sE e, 9 7E— Nl A BT T808 (LOCK) f2)%7, 78 F—kE
ALz /i, AREF S N A E, 2% H i E BUE &7 4% GPIOx_PLOCK.

HRATEXT GPIOx_PLOCK.PLOCKK #% B IEfIF1F 51 wl->w0->w1->r0 (kb r0 206D #1E2 5, A
SR ZJa RAEEHITRAEAA SN 0.
HAETE GPIOx_PLOCK.PLOCKK = 0 il & A8 & IS {5 4 Gt /T GPIOx_PLOCK. PLOCK([15:01f& 4.

GPIOx_PLOCK.PLOCK H A fEFIHE 0 ) GPIOx PLOCK.PLOCK[15:0][F i 5 N 155 F, 4l
wl>w0->w1->r0 A SH M FHIS AT, GPIOx PLOCK.PLOCK[15:0]%4 204 A8 E7L s

H# GPIOx_PLOCK.PLOCKK = 0, GPIOx PMODE / GPIOx POTYPE / GPIOx_PUPD / GPIOx_AFL /
GPIOx_AFH WAL #RBEIE L, A3 GPIOXx PLOCK.PLOCK][15:0]/C & 1520 .

GPIOx_PLOCK.PLOCKK= 1,GPIOx PMODE/GPIOx_POTYPE/GPIOx PUPD/GPIOx_AFL/GPIOx_AFH
% GPIOx_PLOCK.PLOCK[15:01/#% . X} GPIOx PLOCK.PLOCKy (y=0...15) =1 i}, ANHUER
B, A& PLOCKy =0, ALUEM.

B FRA A R, D ATE BT wl->w0->w1->10 A R B UK AT B A

5.3 GPIO &%

WARLL 32 43751 75 SRR AF I L AP A7 25

53

.1 GPIO HAERAN

GPIOA H:Hhitik: 0x40010800

GPIOB Zt#ilik:  0x40010C00

GPIOC Zthilk: 0x40011000

GPIOF F:ihik: 0x40011C00

2% 5-36 GPIO ZFfEes i

ofsed Register Sl% a|ﬁ a|£ a|§ m|m m|8 3|3 :|s ﬁli'. Qlﬁ H|<3 m|eo h|«> m|<r m|~ H|o
AFEAFSFAFERFAESEArNEAE AR AR EE e

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

GpPlox PMODEK=ABCF S5 | 83| 8238383183 |c3|a3|o2|c3|c3|c2|ao2|a3|o3|eca
s s s s = s = sS— == == == == == == == == == ==

g g g g g g o a o a o a a a a a

000h

il
>
=
=
=
o
=
o
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
[,
[,
[,
-
-
-
[,
[,

P
[}
@
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
-
-
-
-
-
-
-
-

Reset Value
Reserved

P
11
(¢}
=
=
=
=
=
=

x=F Reserved 1]1(1(1 Reserved 1111 (1]1]|1

iy d|Q|o|e|r|lo|lwv|s]|o|la]| o

GPIOX_POTYPE[x=A,B,C,F| Reserved 515151515|516|6|6|6|6|6|6|6|6]|6
Reset Value x=A,B Reserved ojofojofojofojofojofojojofojofo
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offsed Register 2|s|z]e|s|e|a]s|e|a]a]c]a]|s]e]a]z]2]|z]2]o]=]~ ||| [~]~]-]°
x=C Reserved ofofo Reserved
x=F Reserved 0|0 Reserved 0|00
2191533188918/ 3(8(8[8|3|I3|8
GPIOX_ SR [x=A,B,.CFF Reserved rlE|E|E|E|IR|E|R|E|R|IB|R|IB|R|E|&
0 0 ) ) ) 0 ) ) ) ) ) ) ) ) ) )
x=A,B Reserved 1111|1211 f1f1|1)]1j1j1f{1|1]1
008h
Reset Value x=C Reserved 1111 Reserved
x=F Reserved 111 Reserved | 111 | 1
_ a wn o < o m o o o - a o o o o © o ~ o © o 0w o < o ™ o o~ [ R— o o
GPIox PUPD p=ABCFl 22 | 283 | 28 |28 | 28| 28| 28|28 |2 | 28|28 |28 |28|228 |22 |28
X=A ojojrjo0jojojojojojojojojojofjojojojojojojojojojojojojofjojojojojo
00Ch x=B ojojojofjojojojojojojojojojojojojojofjofjojojojojojojofjojojojojoj]o
Reset Value
x=C ojojojojo}jo Reserved
x=F Reserved ojojofo Reserved ojojojojojo
el lgdlS8lole|r]lolwls|lolal=]o
GPIOX_PID  [x=AB.CF Reserved alalalalalale|alcl|ala|a]alala]a
- clzlzlzlzlz|ae]|lala|la|la|la]ja|a]a]|a
x=AB Reserved ojojojojojojojojojofjojojojojoj]o
010h
Reset Value x=C Reserved 0oJjo0j]o Reserved
x=F Reserved 0|0 Reserved oJo]jo
Y1129 1218lole|lxs]lo|lvls]lolu]lu]le
- alalalalalalalalalalalalalalala
GPIOXx_POD [k=AB,CF Reserved 8 8 g g g 8 ololofolelolc|o]e]o
a a a a a a
014h x=AB Reserved ojojojojojojojojojojojojojojo]o
Reset Value x=C Reserved 0JoJo Reserved
x=F Reserved 0fo Reserved ojJojo
vlidl2ldlZ2lS]lalel~c]lolw]ls]|alal=]leollld|I2|]Z|CSlololrc]lolvwlts]lolala]lo
— — — — — — — — — — — —
criox psc k=agcHl OO ||| lT Q121812 ]1g1glglglglglala]|lzlz|a|alalalalalga]2]4]4]18]2
- 2fe|z|z|2|2[(2|2|2[(R|2|2|2|2[(R|E|(2 |22 |2|2|2|E|2|2|2|E|2|2|E|2|&
018h x=AB ojojojofjojojojojojojojojojojojojojofjofjojojojojojojofjojojojojoj]o
Reset Value x=C 0oJo|]oO Reserved 0JoJo Reserved
x=F Reserved | 0 | 0 | Reserved | 0 | 0o Reserved 010 Reserved oJo]jo
MM FIFIFI MMM MENE
- SI1SISISISISISIG|C|S|S|S|S|6]|6]818
GPIOx_PLOCK Kk=A,B,C,F Reserved 9 alalalalals 3 3 9 9 9 9 3 3 3 3
- - ) ) ) -
alzlalzZlalzZlz|le|la]la|jala|ja|lja|la]|a |
01Ch x=AB Reserved ojojojojojojojojojojofjojojojojojo
Reset Value x=C Reserved ojojojo Reserved
x=F Reserved 0 Reserved 0 | 0 | Reserved | 0 | 0 | 0
GPIOX_AFL k=AB,CF| AFSEL7[3:0] AFSEL6[3:0] AFSEL5[3:0] AFSELA4[3:0] AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO[3:0]
x=A,B 1|1|1|1 1|1|1|1 1|1|1|1 1|1|1|1 1|1|1|1 1|1|l|1 1|1|1|l l|l|l|1
020h
Reset Value x=C Reserved
x=F 1|1|1|1 1|1|1|1 Reserved 1|1|l|1 1|1|1|l l|l|l|1
GPIOX_AFH k=AB,C,F| AFSEL15[3:0] AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0] AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSELS[3:0]
x=A i1j]1j1j1jo0jo0jojojojojojojryryjryjryfryrjryfryryrjrjrfryryfryrjryjrjr|2
024h x=B DU [ T I I A O T M I T A I O A I I Y Y T A A Y Y A A M A Y I I A v
Reset Value
x=C 1j1j1j1j1rj1j1y1j1yj1y)1]1 Reserved
x=F Reserved
VBlidl2ldlZ2]|Slaoalel~]lolvw]lts]lolal~a]le
— — - - - —
GPIOx_PBC [k=AB,C,F Reserved 21812121818 2121818181818 181818
alalalalalale]la|la]la|lala]lala]la|a
x=AB Reserved ojojojojojojojojojofjofjojojojojo
028h
Reset Value x=C Reserved 0ojJoJo Reserved
x=F Reserved ofo Reserved ojojo
L1329 d8|o| o o|w| x| ™ o
02Ch| GPIOX DS [x=AB,C,F Reserved ‘ § § Z’ Z’ ‘ Z’ § ‘ 2 ‘ @ g 2lela|g § g 2
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offsed Register 2|s|z]e|s|s|a]s|e]a]a]c]a]|s]e]a]z]2]|z]c]o =]~ ||| [~]~]-]°
x=A,B Reserved ojofofo0o]|]0]O ojo|jojofojofofo]oO

Reset Value x=C Reserved 0JoJ]o Reserved
x=F Reserved |0 | 0| Reserved |0 |0 |0

5.3.2 GPIO ¥ DA FF3 (GPIOx_PMODE)

etk 0x00

S fifl: OXxEBFF FFFF (x=A) ; OxFFFF FFFF (x=B) ; 0xFC00 0000 (x=C) ; 0x0000 FO3F (x=F)

31 i 30 29 i 28 27 i 26 25 i 24 23 i 22 21 i 20 19 i 18 17 i 16
PMODE15[1:0] PMODE14[1:0] PMODE13[1:0] PMODEI12[1:0] PMODEI11[1:0] PMODEI10[1:0] PMODEY[1:0] PMODES][1:0]
ISrTVM 13r\IVl2 llr:VIO 9r:VS 7ﬂ:v6 51’?14 SITJZ lr‘IVO
PMODE7[1:0] PMODES®6[1:0] PMODES5[1:0] PMODEA4[1:0] PMODEZ3[1:0] PMODEZ2[1:0] PMODEI[1:0] PMODEO[1:0]
- - - - - - - -
Rrig ZFx R
31:30 PMODEy [1:0] 311 GPIOx (x=A,B,C,F) 3|l PINy izt
29:28 00: i ABE
27:26 01: i % =X
25:24 10: & FHIhREAE
23:22 11: B ) et
21:20 JE: x=AB I, y=0-15;
19:18 x=CHf, y=13,14,15, HRWARE, WENNHH B
17:16 x=F i/, y=01.2,67, KR ARE, RENFIHE.
15:14
13:12
11:10
9:8
7:6
5:4
3:2
1:0
5.3.3 GPIO ¥ D i i KB F 78 (GPIOx_POTYPE)
fFE bk 0x04
EALE: 0x0000 0000 (x=A,B,C,F)
31 16
' ' ' ' ' '  Reened ' ' ' ' ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POT15 POT14 POTI13 POTI12 POTI11 POTI10 POT9 POT8 POT7 POT6 POTS POT4 POT3 POT2 POTI1 POTO
rw rw w rw w rw rw w rw w w rw w rw w w
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frig ZFx HiR
31:16 Reserved fREE, LIARFFEAME.
15:0 POTy % 1 GPIOx (x=A,B,C.F) 5| PINy [ 257,

0: Hi AR (RALE IR

1: Fir R AR

M x=ABH#H, y=0-15;
x=CHf, y=1314,15, HRTHRE, RN H 5
X=F #, y=01,2,6,7, HRMARE, RENFH B

5.3.4 GPIO BIE R E FH#2¢ (GPIOx_SR)

fmAsHidl: 0x08
HAifH: 0x0000 FFFF (x=A,B) ; 0x0000 E000 (x=C) ; 0x0000 00C7 (x=F)

31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SR15 SR14 SR13 SR12 SR11 SR10 SR9 SR8 SR7 SR6 SRS SR4 SR3 SR2 SR1 SRO
™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w
AL, 2K R
31:16 Reserved TR, WIUREFEAIE .
15:0 SRy % I GPIOx (x=A,B,C,F) 5|l PINy %0 %% 2 Hc B AL
0: ‘I%JE%H%
1. TSR
M x=AB I, y=0-15;
x=CHf, y=13,14,15, HRIHRE, REN 9
x=F #f, y=012,67, HRIARE, RN HHEE.
5.3.5 GPIO % O _E FH: & F% (GPIOx_PUPD)
fmFsHE: 0x0C
SAE: 0x2400 0000 (x=A) ; 0x0000 0000 (x=B,C,F)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PUPDI15[1:0] PUPD14[1:0] PUPD13[1:0] PUPDI12[1:0] PUPDI1[1:0] PUPD10[1:0] PUPD9Y[1:0] PUPDS[1:0]
™ ™w ™w ™w ™w ™w ™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PUPD7[1:0] PUPD6[1:0] PUPD5[1:0] PUPD4[1:0] PUPD3[1:0] PUPD2[1:0] PUPDI[1:0] PUPDO[1:0]
™w ™ ™w ™ ™w ™ ™ ™w
g 2K iR
31:30 PUPDy[1:0] i 1 GPIOx (x=A,B,C,F) 5| PINy () L FHAH=:
29:28 00: J& b/ T4
27:26 01: bf
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(e

2y

Eiiipy

25:24
23:22
21:20
19:18
17:16
15:14
13:12
11:10
9:8
7:6
5:4
3:2
1:0

10: T

11: f&%¥

M x=ABH#, y=0-15;
x=CH#f, y=131415, HRNZGRE, HENHHE:
X=F #f, y=01,2,6,7, HRMARE, RENFH B

5.3.6 GPIO ¥ DI A BE F 7% (GPIOx_PID)

s Hk: 0x10
HAE: 0x0000 0000 (x=A,B,C,F)

31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PIDI15 PID14 PIDI13 PIDI12 PID11 PID10 PID9 PID8 PID7 PID6 PIDS PID4 PID3 PID2 PID1 PIDO
T T T T T T T T T T T T T T T T
AL 2K R
31:16 Reserved TRed, WILRIEEE A .
15:0 PIDy i1 GPIOx (x =A,B,C,F) 5|l PINy {4 AN $d
X e, S IECAXT R VO DR ES .
M x=AB I, y=0-15;
x=CHf, y=13,14,15, HRIHARE, REN 9
x=F #f, y=012,67, HRIARE, RENHHEE.
5.3.7 GPIO ¥ D i BIEHFFH (GPIOx_POD)
A Hdt: 0x14
EA{E: 0x0000 0000 (x=A,B,C,F)
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POD15 POD14 PODI13 PODI12 PODI11 PODI10 POD9 POD8 POD7 POD6 POD5 POD4 POD3 POD2 PODI1 PODO
™ ™ ™w ™w ™w ™ ™ ™w ™w ™w ™ ™ ™w ™w ™w ™
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frig ZFx iR
31:16 Reserved REE, WARFFEAIE.
15:0 PODy i GPIOx (x=A,B,C,F) 5| PINy ot ¥

XESRL AT A BRSO\, AT XS AH R POD ALBEAT S 5 B B
M x=ABH, y=0-15;

x=CH, y=131415, HRIIHRE, REDIAH :

x=F #f, y=012,6,7, ERIARE, RENFH

5.3.8 GPIO ¥ DAk BBk & 4 (GPIOx_PBSC)

iz Hidl: 0x18
SAE: 0x0000 0000 (x=A,B,C,F)

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

PBC15 | PBCI4 | PBC13 | PBCI2 | PBCIl | PBCI0 PBC9 PBC8 PBC7 PBC6 PBC5 PBC4 PBC3 PBC2 PBC1 PBCO

15 14 13 12 11 10 9

PBS15 | PBSI14 | PBS13 | PBSI2 | PBSII PBS10 PBS9 PBS8 PBS7 PBS6 PBS5 PBS4 PBS3 PBS2 PBS1 PBSO

w w w w w w w w w w w w w w w w
Al B4 iR
31:16 PBCy BRI 0 GPIOx (x=A,B,C,F) HiIfity
xeefy HEES .

0: XFAHRL[) PODy {7 A 7= A= 52
1: RN R PODy f74 0
J WAR AR ¢ B T PBSy F1PBCy HIXT [, PBSy {2 fE/.
o x=AB K, y=0-15;
x=CH, y=1314,15, HRN AR, HENANEE:
x=F /1, y=01.2,6,7, HANHRE, REHHE.

15:0 PBSy W B 1 GPIOx (x =A,B,C,F) MIfLy

KR HBES N .

0: XFAHR.[) PODy fo A 7= A= 52

1: &EXRiff] PODy £y 1

JE: x=ABF, y=0-15;
x=CH, y=1314,15, HRNIARE, HENANE:
x=F #f, y=012,67, HRNIRE, RN HEE.

5.3.9 GPIO W OB EHFHFS (GPIOx_PLOCK)

fmFsHibk: 0x1C
HAfE: 0x0000 0000 (x =A,B,C,F)
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31 17 16
I I I I I Reserved I I I I I I I PLOCKK
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 r(\;v
PLOCKI15(PLOCK14(PLOCK13|(PLOCK12|PLOCKI11|{PLOCK10[ PLOCK9 | PLOCKS8 | PLOCK7 | PLOCKS®6 [ PLOCKS [ PLOCK4 | PLOCK3 | PLOCK2 | PLOCK1 | PLOCKO
frig 2 E1:57)
31:17 Reserved REE, WIARFFEAIAE.
16 PLOCKK ki
AR iR TS AR DL IV G S YNGR [ R
0= Uity 1A, B8 B o7 A v
1: 3 DG E BN 880E, T IRRZSE AT GPIOx_PLOCK 77 1725 4 .
GG YNGIIF
H1>50>51->iE0-> G
HeJE AL 1 AT RE, (HTT DUA Sk A B SRS .
T IR GASFAIS, 153 PLOCK[15:0] H91H . 1R1EHIEGA 75
T F 1 528 SR G A BE D B £ o
15:0 PLOCKy i GPIOx (x=A,B,C,F) 5|l PINy ffBC B 8 fir

X {7 AR 5 {H H fE7E PLOCKK 74 0 Bf 5\

0: ANBIE Ui (TG &

1. B iy 11 A i

M x=ABH#, y=0-15;
x=CHf, y=13,14,15, HRNARE, HENNHHBE;
x=F i/, y=01.2,67, KR ARE, KRNI E.

5.3.10 GPIO B FfTh SR B F 7% (GPIOx_AFL)

s Hdl: 0x20
S if8: OXFFFF FFFF (x=A,B) ; 0x0000 0000 (x=C) ; 0xFF00 OFFF (x=F)

31 28 27 24 23 20 19 16
AFSEL7[3:0] AFSEL6[3:0] AFSELS5[3:0] AFSELA4[3:0]
1 1 1 1 1 1 1 1 1 1 1
™ ™w ™w ™w
15 12 11 8 7 4 3 0
T T T T T T T T T T T
AFSEL3[3:0] AFSEL2[3:0] AFSELI[3:0] AFSELO[3:0]
1 1 1 1 1 1 1 1 1 1 1
™w ™w ™w ™

frigk LR 3%

31:28 AFSELy[3:0] ¥t 1 GPIOx (x=A,B,C,F) 5|l PINy (y=0-7) (& HIIRERLE L
27:24 0000: AF0

23:20 0001: AF1

19:16 0010: AF2

15:12 0011: AF3

11:8 0100: AF4

7:4 0101: AF5
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0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:
JE: x=ABH#, y=0-7;

x=CH, Fratiame, meEnN .

X=F #f, y=01,2,6,7, AR ZRE, RENFHH B,

AF6
AF7
AF8
AF9
AF10
AF11
AF12
AF13
AF14
AF15

53.11 GPIO H Tt HEL E & 74 (GPIOx_AFH)

s Hilk: 0x24
S Ai{H: OxFOOF FFFF (x=A) ; OxFFFF FFFF (x=B) ; OxFFF0 0000 (x=C) ; 0x0000 0000 (x=F)

31 28 27 24 23 20 19 16
AFSELIIS[3:O] I AFSELI14[3:0] I AFSELI13[3:0] I I AFSELI12[3:0] I
15 " 12 11 " 8 7 ™ 4 3 ™ 0
AFSELIll[3:0] I AFSELI10[3:O] I AFSEL9[3:O] I I AFSEL8[3:0] I
S S T .
ALk 2R 3%}
31:28 AFSELy[3:0] Ui [ GPIOx (x=A,B,CF) G PINy (y=28---15) KI5 HIIAEME AL
27:24 0000: AF0
23:20 0001: AFI
19:16 0010: AF2
15:12 0011: AF3
11:8 0100: AF4
7:4 0101: AF5
3:0 0110: AF6
0111: AF7
1000: AF8
1001: AF9
1010: AF10
1011: AFI11
1100: AF12
1101: AFI13
1110: AF14
1111: AF15
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(e

Z2y i)

Eiiipy

JE: x=AB M, y=8-15;
x=CHf, y=13,14,15, HAWHRE, RE 9N E;
x=F #f, IrEM AR, RN,

5.3.12 GPIO ¥ O ALiERRF 2 (GPIOx_PBC)

s Hdk: 0x28

HA{E: 0x0000 0000 (x =A,B,C.F)

Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBCI15 PBC14 PBC13 PBC12 PBCI11 PBC10 PBC9 PBCS8 PBC7 PBC6 PBCS PBC4 PBC3 PBC2 PBC1 PBCO
w w w w w w w w w w w w w w w w
AL, 2K iR
31:16 Reserved TR, WAUREFEAIE .
15:0 PBCy TERRI O GPIOX (x=A,B,C,F) [y
XA HEEE N .
0: XJAER[ PODy £ A7 A i
1: &R PODy 374 0
M x=ABF, y=0-15;
x=CHf, y=13,14,15, HRIHARE, REN 93
x=F #/, y=012,67, HRIFRE, RN
5.3.13 GPIO IEBhRE L B & 7% (GPIOx_DS)
At 0x2C
SHA{HE: 0x0000 0000 (x=A,B,C,F)
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DSI15 DS14 DS13 DS12 DS11 DSI10 DS9 DS8 DS7 DS6 DS5 DS4 DS3 DS2 DS1 DSO
™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w
g 2K iR
31:16 Reserved LRYE, IR ALE .
15:0 DSy %71 GPIOx (x=A,B,C,F) 5|/l PINy HJ3KzfE FIiic B AL

0: EIRENAEST (16mA(SV)/8mA(3.3V)/4mA(1.8V))
1: fRIRENAE ST (8mA(5V)/4mA(3.3V)/2mA(1.8V)
M: x=ABH], y=0-15;
x=CHf, y=131415, AR YR, RENHHE;
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x=F #f, y=0,1,2,6,7, HRHRE, REHH .

5.4 AFIO &7 %

5.4.1 AFIO 0%

AFIO F:tihl: 0x40010000

%% 5-37 AFIO 27 fE48

s
T,

ot regiter || 8 [ [ &[5][&[&] s [][8] g []a][alx]ea]a][z]a[d]a]g]eo]=][r~[e][w][~][w]~]~]0
38| 5 |E|E
AFIO_ CFG 212 B Y5 | exTLEW EXTI_ETRR
000h Reserved z| 5 ] 8 Q [3:0] [3:0] Reserved
sla| &< 2
Reset Value 0o oJof[oJoJoJoJoJoJoTJo
EXTI3_CFG EXTI2_CFG EXTIL_CFG EXTIO_CFG
008h (AFIO_EXTI_CFGY Reserved [3:0] [3:0] [3:0] [3:0]
Reset Value oJoJoJo[oJoJoJoJoJoJoJo]oJoJoJo
EXTI7_CFG EXTI6_CFG EXTI5_CFG EXTI4_CFG
00Ch (AFIO_EXT|_CFG2 Reserved [3:0] [3:0] [3:0] [3:0]
Reset Value oJoJoJo[oJoJoJoJoJoJoJo]oJoJoJo
EXTI11_CFG | EXTIL0_CFG EXTI9_CFG EXTI8_CFG
010h (AFIO_EXTI_CFG3 Reserved [3:0] [3:0] [3:0] [3:0]
Reset Value oJoJoJoJoJoJoJo[oJoJoJofoJoJo]o
EXTII5 CFG | EXTI14_CFG | EXTII3_.CFG | EXTI12_CFG
014h (AFIO_EXTI_CFG4 Reserved [3:0] [3:0] [3:0] [3:0]
Reset Value oJoJoJoJoJoJoJo[oJoJoJoJoJoJo]Jo
542 AFIO IR B HF4 (AFIO_CFG)
s HiE: 0x00
HAE: 0x0000 0000
31 24 23 22 21 20 19 18 16
. . . Rcsclrvcd . . . SPI2_NSS|SPI1_NSS| Reserved _/E%% _gTDISR E)(ITLETRI[3I:O]
™ ™w ™ ™w ™
15 14 11 10 0
EXTI
ETRI[370] . EXTLE"II'RR[ZK:O] . . . . . Reserved . . . . .
™ ™
frigk B 3%
31:24 Reserved fRE, DARFEEAME.
23 SPI2_NSS SPI2 [ NSS Rzl #A7 (NSS At B A AFIO #EHfRz .
0: NSS 7N I Ay A
1: NSS ZEH B Ay HF
22 SPI1_NSS SPI1 ) NSS B EFAL (NSS Bl B A AFIO AR .
0: NSS 7 Iy s FHAS
1: NSS RN Am T
21 Reserved e, DARFFEAE.
20 ADC_ETRI ADC VENE 4 H1 fid S 36 B S
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U HEEE 1 BE 0 . eiEHlS ADC VEN A T i
SAHHER b R HN o

0: ADC JENFHAMR AR 5 EXTL (0-15) HHiE

1: ADC {ENFEHLAME il 5 TIM8_CH4 AHIE.

19 ADC_ETRR ADC #0546 A1 508 fid e B S

G EE 1 BE 0 . eiEHlS ADC B A G i
SAHHER b R HN o

0: ADC #UNE sk 5 EXTL (0-15) HHiE

1: ADC #UNE b % 5 TIM8_TRGO FHIE.

18:15 EXTI_ETRI[3:0] T 4% H T v N A8k 7 1 ke A B LS5
0000: EFF EXTIO {E N FE Al finh
0001: E&FF EXTIN {E N FE AT finh

1111: #%# EXTILS 3 N FE A0 fih A2

14:11 EXTI_ETRR[3:0] TR T DT 2 R A 47 35T i A B LS
0000: EFF EXTIO FIU%E e fhf fiuh &
0001: EFF EXTI FLIU%E e fhf fiuh

1111: %638 EXTILS H000%E B 50 fih 2

10:0 Reserved RER, WIREEAE .

5.4.3 AFIO $MBHHE E %74 1 (AFIO_EXTI_CFG1)

fmFsHE: 0x08
EAME: 0x0000 0000

3 . . . . . . . . . . . . . 16
Reserved
15 . 1 n . 8 7 . 4 3 . 0
EXTI3_CFG[3:0] EXTI2_CFG[3:0] EXTII_CFG[3:0] EXTIO_CFG[3:0]
. . T T
i, B4 iR
31:16 Reserved RE, LAREEE A
15:0 EXTIx_CFG[3:0] | EXTIx iiE (x=0...3)
KA AT RS, FTiE4E EXTIx A8 04 AR
EXTIO fit &

0000: PAO 5[ 0001: PBO 31  0010: R
0101: PFO 5  He. R

EXTII i &

0000: PA1 5[ 0001: PB1 51  0010: &
0101: PFL 5  He. (R

EXTI2 fic &
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Pk Z2y i) i}

0000: PA2 3|1 0001: PB2 511  0010: ¥4
0101: PF2 511  H©: f£H

EXTI3 fic &
0000: PA3 3|1 0001: PB3 5IH  0010: ¥4
0101: f£E4 He. R

5.4.4 AFIO SR Wi B % /78% 2 (AFIO_EXTI_CFG2)

etk 0x0C
HAifE: 0x0000 0000

31 16
15 12 11 8 7 4 3 0
I EXTI7_(IIFG[3:0] I I EXTI6_(I,‘FG[3:O] I I EXTIS_(IJFG[3:O] I I EXTI4_ICFG[3:O] I
frigk 2R iR
31:16 Reserved PREE, AR ALE.
15:0 EXTIx_CFG[3:0] | EXTIx it & (x=4...7)
XUl ] RS, ATk EE EXTIx A0 W it A
EXTI4 fit &
0000: PA4 B[l 0001: PB4 31  0010: &+
0101: fREE He: kE
EXTI5 fic &
0000: PA5 5[fl  0001: PB5 3  0010: f#&
0101: fREE He: kE
EXTI6 fic &
0000: PAG6 5[fl  0001: PB6 3  0010: f#F&
0101: PF6 31  HE. R
EXTI7 fic &
0000: PA7 5[fl  0001: PB7 5|  0010: f#%&
0101: PF7 51  He. R

5.4.5 AFIO $MBH WrE B 748 3 (AFIO_EXTI_CFG3)

e Hsdt: 0x10
HAME: 0x0000 0000
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' ' ' ' ' ' " Reened ' ' ' ' '
15 12 11 8 7 4 3 0
I EXTI]I_ICFG[S:O] I I EXTIIO_ICFG[3:O] I I EXTI9_(IZFG[3:0] I EXTIS_ICFG[3:O] I
frig BFR E1:57)
31:16 Reserved REE, WIARFFEAIE.
15:0 EXTIx_CFG[3:0] | EXTIx it & (x=8... 11)
xeefyn] RS, T8 EXTIx A8t Wik AR -
EXTIS AL E
0000: PAS 5[l  0001: PB8 5l  0010: {fFF
0101: fREA He: RE
EXTI9 Bt &
0000: PA9 5[  0001: PBY 5l  0010: {fFF
0101: fREA He: RE
EXTIN0 FC &
0000: PAI10 5[ 0001: PBIO 5|/ 0010: f#F
0101: fREA He: RE
EXTIN fic &
0000: PAI11 5[ 0001: PB11 51 0010: fRE4
0101: fREA He: RE

5.4.6 AFIO $MBH WE B %748 4 (AFIO_EXTI_CFG4)

fmFsHibt: 0x14
EAME: 0x0000 0000

31

15 i i i 12 11 i i i 8 7 i i i 4 3 i i 0
EXTIL5_CFG[3:0] EXTI14_CFG[3:0] EXTI13_CFG[3:0] EXTI12 CFG[3:0]
I T . S
frigk LR Eii:3o)
31:16 Reserved REE, WARFFREAAE.
15:0 EXTIx CFG[3:0] | EXTIx it & (x=12...15)
XSRS, F TR HE EXTIx S5 R 4 A U5 o
EXTII2 it &
0000: PAI12 5[l 0001: PBI2 51 0010: f#Ed
0101: fRES He: kE
EXTII3 fit &

0101: f£E4 He: R

0000: PA13 31 0001: PB13 31§ 0010: PC13 5|
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frig ZFx iR

EXTI4 FC &

0000: PA14 5Ifl 0001: PB14 3|l 0010: PC14 5|
0101: fREA He: RE

EXTILS F &

0000: PA15 5Ifl 0001: PB15 3|l 0010: PC15 5|
0101: fREA He: RE
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6 WA

6.1 BREME W& 75

e

B 32 AR WEE RS 16 > Cortex®-MO FHIHTZLD

B AR (R T 2 A e g0

W (CIEE Y A b R AL 3

W R )

B RGHEH A A SEI

B R WG (NVIC) FIALBERAZ 10HE 1 R B ARTE, P DLSTIUAR AE IR Fr BT Ak 230 5 2850 b Ak 24 1 21
(R rh T, RS 1] R e TS ) 2 P LS A S S IR

6.1.1 SysTick BHE(E AF 728

RAREE R AEELE 2 N 6000, 4R GMEIER P E N 6MHz (HCLK/S B KAE) » 724 1ms B (A JE4E

6.1.2 AR H A&

www.nsingtech.com

*® 6-1 MK
g | thEs 1;%5 LR Bi A ik
- - - - £ 85 (Reserved) 0x0000 0000
- 3 [i] 7 Reset 8 i (Reset) 0x0000 0004
) 5 . NMI AT BRI, RCCHY Bl 224 R4t 050000 0008
(CSS) EHZEINMIA &
- -1 fii] & HardFault BT 2R AL A R (fault) 0x0000 000C
- 3 AR E SVCall I SWIHE A8 I RS k% 0x0000 002C
- 5 AIRCE PendSV AT EEER I R G IR 5578 R 0x0000 0038
- 6 AR E SysTick R G E % 0x0000 003C
0 7 ARE WWDG [CISESIRECRE D 0x0000 0040
1 8 Al E PVD PVDHIlT (BRIEEXTIZ16) 0x0000 0044
RTCH W (BEEXTIZ17. 1941
2 9 3E RTC 20) 0x0000 0048
3 10 AliE MMU MMUZ: & H 7 0x0000 004C
4 11 AliE FLASH Flash 4 J&j 1 Wt 0x0000 0050
5 12 Al E RCC RCCZ:J& ik 0x0000 0054
6 13 % E EXTIO 1 EXTIZ[1:0] i 0x0000 0058
7 14 i E EXTI2 3 EXTI £8[3:2] 0x0000 005C
8 15 R E EXTI4 15 EXTIZk[15:4] "l 0x0000 0060
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firE | AR 1;%5 4R Tt 1 Hudik
9 16 - RE - 0x0000 0064
10 17 T E DMA_CH1 2 DMAHTE 1/2 7 0x0000 0068
11 18 nigE DMA CHI 2 3 4 DMAG#IE 1/2/3/4H W 0x0000 006C
12 19 niE DMA_CH5 DMAH#IES 1 0x0000 0070
13 20 A[4E | TIMI_BRK UP_TRG COM | TIMIAIZE. FH. il K AEE W | 0x0000 0074
14 21 i E TIM1_CC TIM 14 3 F A A 0x0000 0078
15 22 Al E DMA_CH3 4 DMAIEE/3/4 K 0x0000 007C
16 23 Al E TIM3 TIM3 4 Jm iy 0x0000 0080
17 24 Al E USART?2 USART24: /i I 0x0000 0084
18 25 [ & | TIM8_BRK UP_TRG_COM | TIMSFIZE. FHi. fil RAUAEHE | 0x0000 0088
19 26 Al E TIM8_CC TIM8 3K F A B 0x0000 008C
20 27 AW LPTIM/TIM6 LPTIM (FREEXTIZ23) /TIMOE 0x0000 0090
el
21 28 Al E ADC ADCZ: R H i 0x0000 0094
22 29 AIE SPI2 SPI24: 5 7 0x0000 0098
23 30 AR 12C1 2C1 45 i 0x0000 009C
24 31 Al E 2C2 2C24: J5 i 0x0000 00A0
25 32 AR SPI1 SPI14x )5 iy 0x0000 00A4
26 33 AlEE HDIV/SQRT BRik /T T s HAR A R il 0x0000 00A8
27 34 Al E RAMC_ERR RAMC_ERR4: 5 0x0000 00AC
28 35 Al E USART1/USART2 USART1/USART24: J5 F 0x0000 00B0O
29 36 Al E LPUART LPUARTZ: R I (BREZEXTIZE22) | 0x0000 00B4
30 37 AIiE USART1 USART14: /i H I 0x0000 00BS
31 38 AIiE COMP COMP (BXFZEXTIZ18) 0x0000 00BC

i B R A DMA A USART1/2 43 )LX Dhag R MR, 1 ks R A1 B 4l :

DM AR [ 5 53 281

[ bomAcH1 2 |

[ bomAcHs |

[ bomA_cH3 4 |

USART1/27 Il [B] = 47 2H1

| USART2 |

| USART1 |

DMAFR T E1 243 202

[ DMA_cH1 2.3 4 |

| DMA CH5 |

USART1/27 I | = 47 2H2

[ usarT1i2 |

TE{# ] DMA 1 USART1/2 i, v DT R —24 504, B[R Haee e —24.
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6.2 SN W/ SR 2R (EXTD)

6.2.1 &4}

HNER W AR RS 24 AN A b R A kA AL T A R, R A N T DU ST i R B bk b B
EHARRL, DL ETHE. HRREECE SO HT 3 Rl SRS, thnl DU Al be k. s A A7 A IR
FERSLI WG R, W AR A AR O RS 1 #R A, SRR P IR K

6.2.2 X ERM:

EXTI £ 1l & 1) £ 2R T

W SCEF 24 AN A /SR R

W BRI AN O N /S AR e S P B A e BB ik
W BRI AT AL RS AL

W SRR B A SR

B SCRFETRIS . N ERUITERNGANT 3 Pl AR

W AR AR T FEARE

www.nsingtech.com
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B 6-1 A8 e /2% 2R A ]

AMBA APB BUS
Pheripheral Interface €—— PCLK2
32 % 32 % 32 $ 32 i 32 i
Fa_llmg Rl_smg Software Interrupt Pending
Trigger Trigger Interrupt Mask Request
Seletion Selection Event . d
: . ; register register
register register register
24 24 24 24 24 To NVIC interrupt
controller
>
— 24
_h ) . Pulse >
IC!;:: ]— Edge detect circuit / generator
24 24 24
Event
Mask
register

6.2.3 ThEEHHIR

EXTI (7 24 4 Wik, Hob 16 kE VO BRI, 7 8 Aok H BB, Bz vhllr, 20L& A
2R NVIC A W78 18 4 GE AR N ) R T2k iy il % it B 25 /7% EXTI RT _CFG fil EXTI_FT CFG i%
BT T BRI EOOGA W il A SRR A, R R B AT A4S EXTI_IMASK BIAH AL S 180 7 A
TER o 4N I 2 AS I B T (0 IR il R MR, B R AR AN TE SR, R R AR 1.
TR AR X NS 1, A IERRIZ WG R .

B A, WA B AT BT L AR L o AR TR AR AR 1, R B R BRI R L B A AT
[F) I 7E S F B A A2 A AL 5 1 RV R B SR o 32k R AR TR IS I, g r= A — AN AFE R
7L O A EE S SR VAZ N - Al
AN, B AL W/ R AR, AT D@ A A v /RS R .
B TR E, AR AR LA RN E 24 SRR ERE A

& [iLE 24 FRBIZRIBERAL (EXTIL IMASKD ;

& iCE TR LB B AL (EXTI RT _CFG 1 EXTL FT _CFG) ;

& 0BT B A A W A I NVIC A W 1E 1) Be AN SR RAL, 87 24 2% F B2k A ()i Sk v] DARE I
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b

W OREREARACE, AR T IR B 24 SRR ERAE AR

& iCHE 24 ZFEMLM BN (EXTLEMASKD ;

& [lEFLEFEFLNMERCE AL (EXTI RT CFG fl EXTI FT CFG)
W R R, AR T EOE PR E 24 SRARERAE AR P R

& iLE 24 %P W/FHA LR (EXTI_ IMASK.EXTI EMASK) ;

& T E A A AR A I R AL (EXTLSWIE)
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EXTI £ B BR5F

K 6-2 AR IBTIE A /O it
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AFIO_EXTI_CFG1
Register

AFIO_EXTI_CFG2
Register

AFIO_EXTI_CFG3
Register

PAO

PBO

PFO

EXTI0_CFG[3:0] Control

PA1

EXTIO
PB1

PFL

I 17

EXTI1_CFG[3:0] Control

EXTI1

I 17

EXTI2_CFG[3:0] Control

EXTI3_CFG[3:0] Control

pA2 [ }—H pns [—

bz [ EXTI2 EXTI3
Pe3  [}—

PRz [ —

PA4

PB4

EXTI4_CFG[3:0] Control

PAS5

00—

EXTI4
—

PB5

00—

EXTI5_CFG[3:0] Control

O0—

00—

EXTIS
——>

EXTI6_CFG[3:0] Control

EXTI7_CFG[3:0] Control

pas [1— pa7 [1—>

EXTI6 EXTI7
6 [J— —— re7 [J—
Pre [ — rrr

PA8

PB8

EXTI8_CFGI[3:0] Control

00—

PA9

EXTI8

PB9

00—

EXTI9_CFG[3:0] Control

O0—

EXTI9

00—

EXTI10_CFGI3:0] Control

pAl0 [(J—

EXTI10
——

pBl0 [ J—

EXTI11_CFG[3:0] Control

PAll [(1—

EXTI11

reil [ }—

EXTI12_CFG[3:0] Control

EXTI13_CFG[3:0] Control

EXTI14_CFGI3:0] Control

EXTI15_CFGI3:0] Control

Yy
pa13 [ 1— PAL4 PALS
pa2 [J— 00— O0—
AFIOEEX_'I'tI_CFG4 L EXTy? pe13 [ J—» T prs [J—N 2 peis el
egister O0—
pei2 [ J—
pc1s [(—» pcus [1— pc1s [J—N

JHid AFIO EXTI CFG1~4 BLE GPIO £& Lo rh Wi/ F A, A ffige AFIO 4. @A 10 Bl E
B 7 GERER] 16 MR /SRR B 7ob 8 25 EXTI 2k iz 77 X F -

B EXTI % 16 ZE#3 PVD HiH

B EXTI £k 17 ZE#3] RTC [W#hE1F

B EXTI % 18 i&H:3] COMP M it =44
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(17
~ UL

[\

1y

|

% 6-2 EXTI %1728

B RTC B[] A e it = 1

o

v

0x40010400

EREAK

4

’i
W EXTI £k 22 %4 3] LPUART Mg 5514

B EXTI £ 23 83| LPTIM Mg 1
6.3 EXTI &175L

B EXTI % 19 %3] RTC N245
EXTI ZHh ik

B EXTI £k 20 %33 RTC Mefig FH4F
B EXTI% 21 %8

6.3.1 EXTI & f7as

-
%

0 | OMSVII OMSYINT 0940 LY 0940 L4 03IMS 0aN3d °
T | TISVAI TISVYINT 1940 LY 1940 L4 TIIMS TAN3d M o
=
z | DASYNI ASVYINT 2940 1Y 2940 14 23IMS ZaN3d m o
o |
€ | ISVNI EMSVYINT €940 LY €940 L4 £3IMS €aN3d o
v | PISYII PISVYINT 7940 1Y ¥940 14 YAIMS ¥AN3d
S | SUSVI SISVYINT G940 1y G940 14 S3IMS GaN3d
9 | MISYII SYINT 9940 1¥ 9940 14 93IMS 9aN3d
L | ISV IMSYINT 1940 1Y 1940 14 L3IMS LAN3d
8 | 8XSYII 8YMSYINT 8940 LY 8940 14 83IMS 8aN3d
6 | B0SYINI BYSYINT 6940 LY 6940 14 63IMS 6aN3d
0T |OTMSVII OTYSYINT 01940 LY 01940 14 0T3IMS 0TAN3d
TT [TIMSVII TIMSYINT 11940 1Y 11940 14 TI3IMS TIAN3d
2T [ZTMSYII ZIMSYINT 21940 1Y 21940 14 ZI3AIMS 2TaN3d
€T |ETMSVII ETMSVYINT £1940 1Y £1940 14 €13IMS €TaN3d
YT [FTMSYII PIMSYINT Y1940 1Y y1940 14 $TIIMS ¥TAN3d
ST |STYMSVII STYMSVYINT ST940 1Y ST1940 14 STAIMS STAN3d
9T |9TMSVII 9TMSYINT 91940 LY 91940 14 9T3IMS 9TAN3d
LT |LTYMSVYII LIMSYINT 11940 1 11940 14 LTINS LTAN3d 3
8T [8TMSVII 8IMSVYINT 81940 1Y 81940 14 8T3IMS 8TAN3d m
6T |6TMSVYII BTMSVYINT 67940 LY 67940 14 6T3IMS 6TAN3d
0z |0ZYSYII 02ISYINT 02940 1Y 02940 14 023IMS 0zaN3d
T2 [SEZVERE) PanIssey PanIssey PanIasay PanIssey panIssey
A kA S| ZOISYINT 22940 1Y 22940 14 223AIMS 22aN3d
€2 |E2SYII €ZYISYINT €2940 1Y €2940 14 €23IMS €2aN3d
4
o4
92
12 B3 e B? e B? e
2 2 2 2 2 2
— 3 5 5 5 5 5
5z 2 4 2 4 2 4
['4 o o o o o
62
0
1€
5 (s % |z 8 || 8 |s| gz e |s|8|s
& < s < = I = | | 2 || @ |S| 0| F
B = > 2 > = > = S| o | > a S| o>
=) = = | = R_ " w - | = ! - .I, =
el E - 2 = 2 = 3 8 |8 & |g|E |8
x
i) o H o W o H o w o w o H '3
ki) < = = < = < <=
£ 8 = 3 9 3 S 3
le) S S S 8 <] <] o

15 H: +86-755-86169100
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TYIT R X
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31 i i i i i i 24 23 22 21 20 19 18 17 16
Reserved IMASK23[{IMASK22| Reserved [IMASK20|{IMASK19{IMASK18{IMASK17|IMASK16
15 14 13 12 11 10 9 8 T;V rt‘;V 5 TZV Y;’V Y;V rfv r(\)’V
IMASK15[{IMASK14|IMASK13|IMASK12(IMASK11|{IMASK10| IMASK9 | IMASKS8 | IMASK7 | IMASK6 | IMASKS | IMASK4 [ IMASK3 | IMASK?2 | IMASK1 [ IMASKO
w rw rw w rw w w rw w rw rw w rw rw w rw
frig BFR E1:57)
31:24 Reserved REE, WIARFFEAIE.
23:22 IMASKx 2 x B (x R 22, 23)
0: BEMCR FZ x BRI G K;
1: FFHOR A4 x BRI ER.
21 Reserved PREE, AR ALE.
20:0 IMASKx & x LR RER (x R0, 1, 2...19, 20
0: BFERCK HZ x LR IHE K
1: TFHCREZ x LRyriER.
6.3.3 EXTI E R F A% (EXTI_EMASK)
fhFe bk 0x04
SAE: 0x0000 0000
31 24 23 22 21 20 19 18 17 16
I I I Rcsclrvcd I EMASK23[EMASK22| Reserved [EMASK20EMASKI19EMASK18EMASK17EMASK16|
15 14 13 12 11 10 9 8 I’;V fg‘/ 5 fr’ f;’V 1’;/ fIV l'(‘)’V
EMASKI15EMASKI4EMASK13EMASKI12[EMASK11[EMASK10 EMASK9 [EMASKS8 | EMASK7 | EMASK6 | EMASKS [EMASK4 |EMASK3 [EMASK2 | EMASK1 |[EMASKO
- w - w w - w w - w w - w w W w
ALk 2R i 3o
31:24 Reserved RE, LIARFF EAE.
23:22 EMASKx & x FMEERE (x FoR 22, 23)
0: MK EZ x LRSS R;
1: TFHCREZ x ERISEER.
21 Reserved IREE, DAIRFFE AL
20:0 EMASKx 2 x LR (x &R0, 1, 2...19, 200
0: BERCR F 2 x ERIEEFE R,
1: JFHOR AL x ERFEFR.

6.3.4 EXTI EF-#f R E F 7% (EXTI_RT_CFG)

s HuE: 0x08
HAE: 0x0000 0000
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3 . . . . . _ 23 2 21 20 19 18 17 16
. . . Resel‘”ved . . . 7c§323 7c§(T}22 Reserved 7C[l~%20 7cl§(T}19 7C[l§£18 7ch%17 7C113516
15 14 13 12 1l 10 9 8 7 s 5 4 5 B B 0
_CRGIS | crGla | crais | crGi2 | orGi | crGio| crae | cras | cra7 | cras | cras | croa | cras | craz | crar | crao
frig BFR E1:57)
31:24 Reserved e, DAORFFEAE.
23:22 RT CFGx 2 x R ETHE AR TCE A (x FoR 22, 23)
0: A IEHINZ x BB B AR R4
1: RVFRIAL x B EF bR R RISEeE)
21 Reserved RE, LAURKEEAE.
20:0 RT CFGx 2k x L LR RORIEN (x R0, 1, 2...19, 20)
0: ZEIREINLR x LR LT AR (R
1. RUFHIAL x B EFAEAR (R

6.3.5 EXTI FH#SE B E 75 (EXTILFT_CFG)

s Hdl: 0x0C

SAE: 0x0000 0000

31 24 23 22 21 20 19 18 17 16
Reserved FT _CFG23FT_CFG22| Reserved [FT_CFG20FT_CFGIYFT CFGISFT CFGI7FT_CFGl{
15 14 13 12 11 10 9 8 I’;V fg‘/ 5 fz»’ r;V I’ZV fIV I’(‘;V
FT_CFGISFT_CFGI4FT_CFGI13FT_CFGI2FT_CFGI1IFT_CFGIQFT_CFG9|FT_CFGS8|FT_CFG7|FT_CFG6|FT_CFGS5|FT_CFG4|FT_CFG3|FT_CFG2|FT_CFGI [FT_CFGO
W W W rw W w - W w W W w W W W W
ALk 2R i 3o
31:24 Reserved RE, LIARFF EAE.
23:22 FT CFGx 2 x LRI MR EEN (x RoR 22, 23)
0: ZEIEHIALR x BN TFREIEMA (R
1: RVFHIAL x BT R (R
21 Reserved REE, WIRFFEAIE
20:0 FT _CFGx 2 x LI R AR ENM (x ®R0, 1, 2...19, 20D

0: ZEIEEIALZE x LT B AR (b Al gei)
1: RVFRIAL x ERFRE R CRIBTAELE)

6.3.6 EXTI M- Wr & 7% (EXTI_SWIE)

fmFsHE: 0x10

HAE: 0x0000 0000

112/ 480
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31 i i i 24 23 22 21 20 19 18 17 16
Reserved SWIE23 | SWIE22 | Reserved | SWIE20 | SWIE19 | SWIEI8 | SWIE17 | SWIE16
15 14 13 12 11 10 9 8 T;V Y(‘iV 5 IZV Y‘;’ f;’ Y‘IN r(\)’V
SWIEILS | SWIE14 | SWIE13 | SWIE12 | SWIE1l | SWIE10 | SWIE9 SWIES SWIE7 SWIE6 SWIES SWIE4 SWIE3 SWIE2 SWIE1 SWIEO
frig 2 iR
31:24 Reserved fREE, LIARFFEAME.
23:22 SWIEx 2 x LI (x FoR 22, 23)
M40, B E EXTI_PEND kAR AL . A
EXTI_IMASK F1 EXTI_EMASK H fe =B iz, i r= A — il
JE: LGN E B EXTI PEND HIXT V17, A LUEBRZ17 2970
21 Reserved PREE, UIREFRAME.
20:0 SWIEx 4 x BB (x £R0, 1, 2...19, 20D
%A 0, B 1K % B EXTL PEND RN (4. SR
EXTI_IMASK 1 EXTI EMASK VP24 % R 7,  BREb =4 — AN ik .
M LGN JE % EXTI_ PEND HIXT L7, 1] LUERRZ10 7770
6.3.7 EXTI 2 # 7% (EXTI_PEND)
fhFe bk 0x14
HALE: 0x0000 0000
31 . . . . . 24 23 22 21 20 19 18 17 16
Reserved PEND23 | PEND22 | Reserved | PEND20 | PEND19 | PENDI8 | PEND17 | PEND16
I I I I I rc wl rc wl rc wl e wl rc_wl rc wl e wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PENDIS5 | PENDI14 | PENDI3 | PENDI12 | PENDI11 | PEND10 | PEND9 | PEND8 | PEND7 | PEND6 | PENDS | PEND4 | PEND3 | PEND2 | PENDI PENDO
rcwl  rcwl rewl rtewl rewl rewl rcwl rewl rewl rewl rewl rcwl rewl rcwl rewl 1wl
Brigk 2R i 3o
31:24 Reserved RE, LIRFEAE.
23:22 PENDx 2k x LIHERA (x FoR 22, 23)
0: ¥A RAEHRIER
1. RA T Hfid kiR
AN bR A TRV AR AR, A E . AR BN ]
=1 SO T RS BORE G SN AL Rl ST R A
21 Reserved IREE, DAIRFFE AL
20:0 PENDx 2 x LMHERM (x ®R0, 1, 2...19, 200
0: WA KR
1: KA T HE R R
MAMRRT L R A TR RAIE AR AR, S AE . AR SN U]
1 S A RV S BONE G S N ol 0T E R R VA

E R ARG ERAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
i if: +86-755-86309900 fE 3. +86-755-86169100
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6.3.8 EXTI B [R) Bkl R IR % # T 7385 (EXTI_TS_SEL)

e Hbdl: 0x18
HAifE: 0x0000 0000

3 . . . . . . . . 16
Reserved
15 . . . . . 4 3 . 0
Reserved TSSEL[3:0]
(R B i3
31:4 Reserved REE, DAIPRFFEALE
3:0 TSSEL[3:0] T3 A BRI N A A B T BB A 1 ke A VR

0000: EFE EXTIO 5 Ay r IR 8RS 14 A fir & 85
0001: EFE EXTIL 7 A (R8RS 14 A fir & 8 5

1111: 3% EXTILS VE AR TR B B fd 2 5

1147480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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7.1 f&ir

DMA #%#i| #8 S 3LmT LLijs i) 5 4~ AHB MAL: Flash. SRAM. ADC. ABP1 1 APB2. DMA ##il#%H CPU %
il LABAT IR R H P dE 280 BeE 5e)E, o CPU T HlRP el A& 4% . Rk, wT DURE B CPU H
T H AT AR HUT S5 8 A AR R R ThFE .

MCU [ 3 B4y 2 B M P 37 2212 )2 AHB-Lite 4454 . DMA A1 CPU WA% AT LAFFAT 15 18 A 5] (1
MM, AT BUNG v im) A5 [E ) ML

DMA #&Hill#8A 5 N2 AEIE . FAEHIEE A T RSk B A BEZ AN N AE TG G K . P a1
il AN [F] DMA 838 FIH 56 2%

7.2 FERM

DMA F= 45
B 5L ECE ) DMA JEIE .
B 5 DMA GEE SCRAE ARG SRR b o R Ja sh A4, S E -

u %lDMA@L%%%%%H#%%%(DMAGmHhHmEWAmﬁ XL 4 ML) . TR
PP E . B A R R BT D R AR R 5] GEIE S DU &M (K515
TR R E R S =) .

W ATTEE YRR R/ Mk BN KN AR R
B RREIE AT E M

m RNEER 3 MRSLE RS (e AR, RN M1 A eRTrliss (b3
NEFRE B E) -

B RN RINAT . WA RIS RSN BN A7 =Ry,
m L5 5 AHB MAHL: Flash. SRAM. ADC. APBI il APB2.
B A E IR LA (0~65535)
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7-1 DMA HE&]

Flash
Interface
controller

I

I Cortex-M0
) Com D—
S
< P Bridge 1 g VA
> P Bridge 2 ) DMA
]
S
o N
o [=C_12c2 > > | Abiter
o @ Acrbiter
s> [ \
> TIvL > DMA requests 4 "AHB slave
ﬁ.m DMA requests device

7.4 DigeHER

DMA #2351 Cortex™-MO0 W #ZILZ A [F A RS EHE 22k, 24 CPU 1 DMA [Fi 5 i [/ —/ N HAr (RAM
/b5 ), DMA 1R &85 CPU Ui KRGS LA, HELMER T AE . X 1 CPU 3R
BEDLN ARG S (NAFBINERS) W,

7.4.1 DMA #4E

DMA 15 3K W] DA BEAF AN BER A F i A, DMA 2% il SR AR H 8 R U0 Se A B SR o AR IS T L 1) A% st 1k A0
7 58 NI IE SRR, AR5 R S B B A2 e H Bk s 18] o —IRERAE)E, J2f e v SR R R s i
e, IFEDETR AR R AT H bk

4~ DMA B AL 56 = AN

B MRV MR T R E P (DMA PADDRx 5 DMA MADDRx) , MiEHhHEEC SR

B MR ARSI E H i (DMA PADDRx B DMA MADDRx) , #4353 7764 21
H i)k 25 8] o

B HREORSERERIERECRE, X DMA_TXNUMx AFA7 a8 AT IR R AT, ST N — MRAE AL H 3t
tik.

7.4.2 BB HF AP

DMA fifi I SR w& SR AL PR SR B AN [RGB & ) 2 N8 R o B AN I8 8 1 A0 o 2% n] 78 8 18 15 ) 25 47 2%
(DMA_CHCFGx)F #H4T 4% .
116/ 480 BERBARBHHRAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 tEH: +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057




W) EIRER

4 ML

T

o EihKs

o P

& L

BONER T, R gmfEri e gAmE, R 51 B REE AR s e g,
XET A FIN TR, 75 4 YR IR 5 117 T 57 2.

RET S AMASE AL, LA 2T T A

7.4.3 DMA BENEHEE

FFANIBIE H AT LALE TR 5 bk 1 25 25 A7 2 A N A7 b 2 [R] 53R4T DMA %% . DMA A% 46 1508 $s 2 v 4 i
), BKSZIHMEN 65535, DMA TXNUM 274 2S5 B AL 4 J L o

7.4.4 AT RAE B 58

AMBERN AL SR O 8 SCFF T R, ALl DMA CHCFGx.PSIZE #l DMA CHCFGx.MSIZE
BT YRFE o
24 DMA_CHCFGx.PSIZE 1 DMA CHCFGx.MSIZE A, DMA HEHRHE R 7-1 % 5550k .
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K 7-1 W YmFE I 55 AR /N E (24 PINC = MINC = 1)

Source Destina-|Number
width tion of Source: Transfer operations Destination:
) width [transfer| Address/data (R: Read, W: Write) Address / data
(brt) (bit) (bit)
0x0 / BO 1: R BO [7:0] @0x0, W BO [7:0] @0x0 0x0 / BO
6 6 A 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] @0x2 0x2 / B2
0x3/B3 4: R B3 [7:0] @0x3, W B3 [7:0] @0x3 0x3 /B3
0x0 /B0 1: R BO [7:0] @0x0, W 00BO0 [15:0] @0x0 0x0 /00BO
8 16 4 0x1/B1 2: R B1[7:0] @0x1, W 00B1 [15:0] @0x2 0x2 /00B1
0x2 /B2 3: R B2 [7:0] @0x2, W 00B2 [15:0] @0x4 0x4 / 00B2
0x3/B3 4: R B3 [7:0] @0x3, W 00B3 [15:0] @0x6 0x6 / 00B3
0x0/ B0 1: R BO [7:0] @0x0, W 000000B0 [31:0] @0x0 0x0 / 000000B0
. . A 0x1/B1 2: R B1 [7:0] @0x1, W 000000B1 [31:0] @0x4 0x4 / 000000B1
0x2/B2 3: R B2 [7:0] @0x2, W 000000B2 [31:0] @0x8 0x8 / 000000B2
0x3/B3 4: R B3 [7:0] @0x3, W 000000B3 [31:0] @0xC 0xC /000000B3
0x0/B1B0 1: R B1BO0 [15:0] @0x0, W B0 [7:0] @0x0 0x0 /B0
0x2 / B3B2 2: R B3B2 [15:0] @0x2, W B2 [7:0] @0x1 0x1/B2
1o 8 4 Ox4/B5B4  [3: R B5B4 [15:0] @0x4, W B4 [7:0] @0x2 0x2 / B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W B6 [7:0] @0x3 0x3/B6

1177480 BERBRBHHRAT NSING TECHNOLOGIES INC.
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Source Destina-|Number
width tion Source: Transfer operations Destination:
(bit) width [transfer| Address/data (R: Read, W: Write) Address / data
(bit)
0x0/B1B0 |1 R B1BO [15:0] @0x0, W B1BO [15:0] @0x0 0x0 / B1BO
16 " 0x2 / B3B2 2: R B3B2 [15:0] @0x2, W B3B2 [15:0] @0x2 0x2 / B3B2
0x4 / B5B4 3: R B5B4 [15:0] @0x4, W B5B4 [15:0] @0x4 Ox4 / B5B4
0x6/B7B6  |4: R B7B6 [15:0] @0x6, W B7B6 [15:0] @0x6 0x6 / B7B6
0x0/ B1BO 1: R B1BO [15:0] @0x0, W 0000B1BO0 [31:0] @0x0 0x0 / 0000B1B0
16 2 0x2 / B3B2 2: R B3B2 [15:0] @0x2, W 0000B3B2 [31:0] @0x4 0x4 / 0000B3B2
Ox4 /B5B4  [3: R B5B4 [15:0] @0x4, W 0000B5B4 [31:0] @0x8 0x8 / 0000B5B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W 0000B7B6 [31:0] @0xC 0xC / 0000B7B6
0x0/B3B2B1B0 [1: R B3B2B1BO0 [31:0] @0x0, W B0 [7:0] @0x0 0x0 /B0
0x4 / B7B6B5B4 |2: R B7B6B5B4 [31:0] @0x4, W B4 [7:0] @0x1 0x1/B4
% 8 0x8 / BBBAB9BS8 (3: R BBBAB9BS8 [31:0] @0x8, W B8 [7:0] @0x2 0x2 /B8
0xC / BFBEBDBC |4: R BFBEBDBC [31:0] @0xC, W BC [7:0] @0x3 0x3/BC
0x0/B3B2B1B0 [1: R B3B2B1BO0 [31:0] @0x0, W B1B0 [15:0] @0x0 0x0/B1B0
” 16 0x4 / B7B6B5B4 |2: R B7B6B5B4 [31:0] @0x4, W B5B4 [15:0] @0x2 0x2 / B5B4
0x8 / BBBAB9B8 (3: R BBBAB9BS8 [31:0] @0x8, W B9B8 [15:0] @0x4 0x4 / BOB8
0xC / BFBEBDBC |4: R BFBEBDBC [31:0] @0xC, W BDBC [15:0] @0x6 0x6 / BDBC
0x0/B3B2B1B0 [1: R B3B2B1B0 [31:0] @0x0, W B3B2B1B0 [31:0] @0x0 0x0 / B3B2B1B0
o ” 0x4 / B7B6B5B4 [2: R B7B6B5B4 [31:0] @0x4, W B7B6B5B4 [31:0] @0x4 0x4 / B7TB6B5B4
0x8 / BBBAB9B8 (3: R BBBAB9B8 [31:0] @0x8, W BBBAB9BS [31:0] @0x8 0x8 / BBBAB9B8
0xC / BFBEBDBC |4: R BFBEBDBC [31:0] @0xC, W BFBEBDBC [31:0] @0xC | 0xC / BFBEBDBC
R

DMA 72 [ HWDATA[31:0]#& L 52 %211y 32 fridis, e~ BAs K/ (HSIZE 53R IEA5 % & LR
T PEFHAER B KNG ED o B RAL HWDATA[31:0]2871 DL AL«

® YFEA/NVNT BHARK/ME, DMA H 0 3H7E MSB, EE'EA K/ NCEHE I ZHh 32 7. Flln, J&
& 8 At 0x55, HARA/NE 16 7. DMA HI 0 SHFRVREARE (0 16 A7 0x0055, SR 54 H &N
32 P EHE 0x0055 0055 F424E4 HWDATA[31:0]; (A HErK/NA 32 47, U DMA R4 A 0 JHE)R
D .

® U RU/NKTEEET Hbr K/ H/ANT 32 7, DMA K5 & 03 32 A58 . Blin, J5EEE A 8 47
4 0x1F, HWDATA[31:0] = OxI1F1F_1F1F. 5% & 16 A28 0x2345, M) HWDATA[31:0] =
0x2345 2345,

KARAE T AR E NG S B R AR, IF TR s 28 T LUB I B4, (BRI 0 3H 7 2

HBFRAVEEAE . WA EERE A 8 MLAFAHEY 32 ik 7055, MEK/NRIRER 8

B, BARK/ANNEE R 32 61, FSLASMAAKEH 0 7.

7.4.5 MR/ P AF kL i

DMA_CHCFGx.PINC #l DMA_CHCFGx.MINC 43 5l 45 il #h 15 bk AT A7 k2 75 A8 e B 2 g = i

e

i REPARES (ATRAED) Mk ?5 /745
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W EEASNEEUT, AN EAE I R R A S AR R A S (1L 2 5 4) BB, Bk
fetgn il 474 7E DMA_PADDRx 5k DMA_MADDRX % 47 #5 H .

W RN, HhhEAA I s A A

FEAREMA R (BRI B 00, RS A 75 AR TORPME AT A R R Ab 2

B EREMEUT, DMA TEfE e UG IE k. EIFIEHT DMA f&8, 75 ZAE45H DMA #iE I~
#H'5 DMA TXNUMXx 2717 a5 H AL Sz .

W EREREECR, AR, DMA TXNUMx 274785 N &2 B s EHT s e (E, JEE 481 W
B AN BB P AF Hu kit 4> B HT I DMA_PADDRx 5{ DMA_MADDRX %747 8% W B W1 4G FE bk

7.4.6 BB B HE

FEMACE AR TR -

1 W RWRALL, 1 SRR, 0: AF .
P L 1 B MR P A7 Rt DA A4 1D
BLELEE A S, 0 BAE, 3+ ALES.

P A R P A R

LB I AR
WA, B ARERR.

MR RS BFMESS, IEE MEM2MEM #i (7. ZECE DMA T/EFE M2M =20, P 7 2640
N7 (R TE P W BN R AE, Bl 47)

8. friHiE 1~8 FEEH 1~-8 4.
9. /o fHEAEAHNEIE .

SR A R AR A R W AR S, DU 2 202 V) R R 2 B A7 A DA B R A T WA R T R 75 22 1) BT e
EIERRALE 1 RIEBRA N R o FEEREIEIE 2 BT, NIH BRZIEE X N 1T A W

W R A e B W, AT DABCE R — AR, B 1) P R I E A 5

EE: DMA P BUREH S FF DMA FCE A8 PS5 DMA fFREH P oNE—H P, Bll& S
DMA fE#sR R,

7.4.7 WEREH|

SCHF =M B LR .

® (AfEAR B

® [(rffusEIs

® MR EIfFEE

i i R DMA S IE B B 27 A7 o B P B A7 L2 U P2 F T4 1) DMA S IE 95/ H R AT 7] o

www.nsingtech.com

N o o o~ wo N
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*® 7-2 PR
DMA_CHCFGx.MEM2MEM DMA_CHCFGx.DIR Source Destination Transfer
AHB read to AHB write, can do back2back
1 X Memory Memory
transfer
AHB
AHB read to AHB write, single transfer
Peripheral
0 1 Memory
APB
AHB read to APB write, single transfer
Peripheral
AHB
AHB read to AHB wrrite, single transfer
Peripheral
0 0 Memory
APB
APB read to AHB write, single transfer
Peripheral

7.4.8 PR

T T AL BRI 22 i X ALE SRR AL % (W1 ADC i) . DMA_CHCFGx.CIRC H 73 F b1
Eo WE RN, R EAR R By 0, WIFERE BEIE R & A S B BIWIa61E, 2k2:0E1T DMA
7 (8

B AR S RS R, P % B ) DMA_CHCFGx.CHEN B A 0 LIZ5EH] DMA iEif, RJ5
DMA_CHCFGx.CIRC H A 0 (24 DMA_CHCFGx.CHEN A 1 Iff, DMA_ CHCFGx 75778 1 i) HAR A A BE 1
M5 .

749 #EREH

HHRBISLEE DA DMA 171 22 35 DMA {2, R/t EACHARERS, BUFR AR 20T
DMA JBiEfffefi. (DMA_CHCFGx.CHEN) , J#iE#AEIF1E. WIR7E DMA_CHCFGx a4 H s B T 15
BRI AR, U&7

7.4.10 Fr b

® A Rk T :

B A A e N AR T TR NP S R NMEIE R R A T W, o B s )
AP WRRAS AL 2 PR S TSRO BCE R, T WPIRES A BIE R -

® LA

Rk 1 REIERE N 2 A . PR N E S . BENEERE T AR . bR
M TP WOIR A AL PR S TE BRI E R, WIS CLEE R .

® fEEME IR
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BRI ERIN A . R AN RS T BB TE A T R T o T i A e b
WAL B Wibr STERALPOCER, PRCRSAPIEFR .

% 7-3 DMA ik
H T A HiFpREAL Gl
FAE g HTXF HTXIE
& 56 % TXCF TXCIE
(k=N ERRF ERRIE

7.4.11 DMA &K B 5

MIEE KRB FTASMET 354 DMA 153K 8 73R B U ISCRER 5E A 1 R g, nl DU 2547 d Rk B
FEHEAS DMA 7 SR B 236~ DMA #iE. FRE/R T /MEF) DMA 15K 2] DMA #5645 1) DMA i iE 1 ik
VNI

Y DMA ANFEE A FER T A —iF KW IR B SE R 3878 s e & -
% 7-4 DMA &Rt
DMA request source select Peripheral DMA request DMA channel select Peripheral DMA request

sel=0 adc_dma sel =24 Timl ch2
sel=1 Usart] tx sel =25 Timl ch3
sel =2 Usart]l rx sel =26 Timl ch4
sel =3 Usart2 tx sel =27 Timl com
sel =4 Usart2 rx sel =28 Timl up
sel=5 Lpuart tx sel =29 Timl trig
sel=6 Lpuart rx sel =30 Tim8 chl
sel =7 Reserved sel =31 Tim8 ch2
sel =8 Reserved sel =32 Tim8 ch3
sel =9 Reserved sel =33 Tim8 ch4
sel =10 Reserved sel =34 Tim8 com
sel =11 Reserved sel =35 Tim8 up
sel =12 Reserved sel =36 Tim8 trig
sel =13 Spil tx sel =37 Tim3_chl
sel =14 Spil rx sel =38 Tim3 ch3
sel =15 Spi2_ tx sel =39 Tim3_ch4
sel =16 Spi2 rx sel =40 Tim3 up
sel =17 Reserved sel =41 Tim3_trig
sel =18 Reserved sel =42 Reserved
sel =19 2¢1 tx sel =43 Reserved
sel =20 12¢1 rx sel =44 Reserved
sel =21 12¢2 tx sel =45 Reserved
sel =22 12¢2 rx sel =46 TIM6
sel =23 Timl chl - -
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7.5.1 DMA FEREAWN
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# 7-5 DMA Zifid 8 i
Offset Register gle[[R[x[g[e[I[c]s[][=[a[a]s[e[v[d[a]s][g]e]o]e][~[e]w][~]e]~]=]=
plejg(e|d|d|Eje|e|e|e|e|e|e|e|d|d|e|le|
DMA_INTSTS x| X0l X0l |(X|Oo|lo|x|X(O|lo|x|X|O| (o
000h - Reserved GlE|F|o|d|E|f|la|f|E|F|a|bG|E|F|a|d|E|[8]|o
Reset Value ofofofofofolofofo]Jo]oJo]o]ofo]ofo]o]o]o
plelg(e|d|d|Eje|e|e|e|e|e|e|e|d|gd|e|le|a
x| X|Olo|lg|[X|o|lo|lg| X|Oo|lo|g|[X|Oo|o|x|X|O|o
DMA_INTCLR rlE|X|d|lx(lE|IX|d|[e|E|X|[S|lx|E=[X|Z|lx|[E=]X]|Ad
004h Reserved Ul |lolWwlI|k|lOo|lWw|Z|k|lOo|lW|lZ|k|OQ|lWw|I|K|Q
ojlojol]Oo|l|O|lOoO|l]O|J]O|O|J]O|O|J]O|O|J]O|O|O|O]J]O|]O]|O
Reset Value o[ofofofo oo o oJoJoJoJo]ofo]ofo]o]o]o
S| 4 = —
HER IR REIIREEEE
008h DMA_CHCFGL Reserved s §'D 3 N |S|Z|oc|o|5|EX|E
s 7 s | @
Reset Value oJoJofoJoJoJofoloJoJofolo o]0
00Ch |—DMA_TXNUML Reserved NDTX[15:0]
Reset Value eserve [o0JoJoJoJoJoJoJoJoJoJoJoJoJo]o]o
0100 DMA_PADDRL ADDR[3L:0]
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
o14n |—DMA_MADDRL ADDR[31:0]
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_CHSELL CH_SEL[5:0]
018 Reset Value REEL 0f[o0]oO 0]0
= | o 5 =
HERE AR R EIRRREEEE
2 o2
01Ch DMA_CHCFG2 Reserved > §'D N N |S|Z|o|o|5|EX|E
w x 2] n
= | a = o
Reset Value oJoJofloJoJoJofoJoJoJofo]o o]0
0200 | DMA TXNUM2 Reserved NDTX[15:0]
Reset Value eserve [0JoJoJoJoJoJoJoJoJoJoJoJo]o]o]o
024 DMA_PADDR2 ADDR[3L:0]
Reset Value o|o|o|o|o|o|0|o|0|o|o|o|o|0|o|0|0|o|o|0|0|o|o|0|o|0|o|0|o|0|o|0
028 |—DMA_MADDR? ADDR[31:0]

Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_CHSEL2 CH_SEL[5:0]
02ch Reset Value Reserved 0JoJoJoJo]o

= | o 5 =
SISl 2| 2 lelelele|t|glyls
N = —_
030h DMA_CHCFG3 Reserved S| a° N N |S|E|o|o|%|E|&|5
w x 2] n
2| a = o
Reset Value oJoJofloJoJoJoJoJoJoJofolo o]0
DMA_TXNUM3 | NDTX[15:0]
034h Reset Value RS |0|o|o|0|0|o|o|0|o|0|o|0|o|o|o|0
036 DMA_PADDR3 [31:0]
Reset Value o|o|o|o|o|o|0|o|0|o|o|o|o|0|o|0|0|o|o|0|0|o|o|0|o|0|o|0|o|0|o|0
43Ch |—DMA_MADDRS ADDR[31:0]

Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_CHSELS CH_SEL[5:0]
040h Reset Value Reserved 0JoJoJoJo]o

= | = 5 =
SISl 2| 2 lelelele|t|tlyls
N = =
044h DMA_CHCFG4 Reserved = §‘D N N |S|Z|o|o|5|EX|S
w x 2] 0
2| a = o
Reset Value oJoJo[oJoJoJofJoJoJoJofo]o o]0
DMA_TXNUM4 | NDTX[15:0]
04sh Reset Value RESERED [0JoJoJoJoJoJoJoJo]oJoJoJo]oJo]o
0ach DMA_PADDR4 ADDR[31:0]
Reset Value 0|0|o|o|o|o|o|o|o|o|o|o|o|0|o|0|0|o|o|0|0|o|o|0|o|0|o|0|o|0|o|0
0501 |—DMA_MADDR4 ADDR[31:0]
Reset Value 0|0|o|o|o|o|o|o|0|o|o|o|o|0|o|0|0|o|o|0|0|o|o|0|o|0 oJoJoJoJo]o
054 DMA_CHSEL4 meserved CH_SEL[5:0]
Reset Value eserve 0JoJoJoJo]o
= | = 5 =
Slso| 2| 5 lelelele|elylslz
058h DMA_CHCFGS Reserved = §‘D N N |S|Z|o|o|5|EX|S
w x 2] n
2| a = o
Reset Value oJoJofloJoJoJo[oloJoJo[olo o]0
DMA_TXNUMS5 NDTX[15:0]
05ch Reset Value RESERED [0JoJoJoJoJoJoJoJo]oJoJoJo]o]o]o
060 DMA_PADDR5 ADDR[31:0]
Reset Value 0|0|o|o|o|o|o|o|o|o|0|o|o|0|o|0|0|o|o|0|0|o|o|0|o|0|o|0|o|0|o|0
064h | DMA_MADDRS ADDR[3L:0]
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Offset Register sle[[e[s[e[a[[[S[S[[al[als[a[a[sTalg]d[alo[=[r[e[w][s[olaTTo
Reset Value ofoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJofo[o] o{ofofoJoJo]o
068h DMA_CHSEL5 — CH_SEL[5:0]
Reset Value oJoJoJoJo]o
7.5.2 DMA FHRAEF 73 (DMA_INTSTS)
fFs k. 0x00
SALE: 0x0000 0000
31 . 30 . 29 . 28 . 27 26 . 25 . 24 . 23 . 22 . 21 . 20 19 18 17 16
Reserved ERRF5 | HTXF5 | TXCF5 | GLBF5
5 1a 13 1 109 8 7 6 5 4 3 > i 0
ERRF4 | HTXF4 | TXCF4 | GLBF4 | ERRF3 | HTXF3 | TXCF3 GLBF3 ERRF2 | HTXF2 | TXCF2 | GLBF2 | ERRF1 HTXF1 TXCF1 GLBF1
Rrig ZFx R
19/15/11/7/3 ERRFx HIE x(x = 1...5) LM R bR &
RAAE RN, AR EZAL. %A KR [ DMA_INTCLR.CERRFx
51 E%.
0: iﬁ‘ﬁ 8 x R BA R AR R
8 x R4 R R
18/14/10/6/2 HTXFx THIE x(x = 1.5 &b &
Y e R, AR B A . %A KIS ] DMA_INTCLR.CHTXFx
h5 1 EE.
0: JHIE x AR R 58
WIE x AR C
17/13/9/5/1 TXCFx JBIE x(x = 1...5) &5 e Blidr & .
%’u%&ﬁﬁ?ﬁﬁiﬁa‘, T BN 1A AR I [\ DMA_INTCLR.CTXCFx fi
51iH
0: ﬁxﬁ_ X J:E‘Wz:?fﬁﬁl%jifi%liﬁo
1: J8IE x R E e .
16/12/8/4/0 GLBFx I x(x = 1...5) K4 RirE.
MiZIEIE EP?;Z%EHEPWT%#ET WS B A %A R
DMA_INTCLR.CGLBFx fi'5 1 i&%.
0: JHIE x A EAEEREIR. AR e R
1: 81 x ERAERER. PR Rz —.

7.5.3 DMA H iR B ER T A% (DMA_INTCLR)

e Hadt: 0x04

SAE: 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved CERRF5 | CHTXFS | CTXCFS | CGLBFS
[ R R R T A S S A SR S SR SR SR W 1
CERRF4 | CHTXF4 | CTXCF4 | CGLBF4 | CERRF3 | CHTXF3 | CTXCF3 | CGLBF3 | CERRF2 | CHTXF2 | CTXCF2 | CGLBF2 | CERRF1 | CHTXF1 | CTXCF1 | CGLBF1
ALk B iR
19/15/11/7/3 CERRFx TERRIEIE x(x = 1...5) B bR .
AT DL B AL R A RLEIE ¥ ERRF .
0: ToEhfE.
1: ZALARGAIER DMA INTSTS.ERRF £ .
18/14/10/6/2 CHTXFx TEBRIEIE x(x = 1...5) K EAEHRR
AT DLR B S AR A ROEIE ¥ HTXF .
0: JoEhE.
1: ZAIARAIER DMA INTSTS.HTXF £,
17/13/9/5/1 CTXCFx TERREE x(x = 1. .5) LR e s &
B AT DA B A SR B A RLEE 1) TXCF
0: TEhE.
1: BAAHRIEIER DMA INTSTS. TXCF {i7.
16/12/8/4/0 CGLBFx TERREE x(x = 1.5 4R FE .
B AT DA B A SR B A R 1Y) GLBF .
0: TEhE.
1: BAAHRIEIER DMA INTSTS.GLBF 47,
7.5.4 DMA #IE x LB &F 75 (DMA_CHCFGx)
E: x NliES, x=1...5
fRFsHihE: 0x08+20 * (x—1)
SAE: 0x0000 0000
31 16
Reserved
15 14 13 . 12 11 . 10 9 . 8 7 6 5 4 3 2 1 0
Reserved %%I\RI/IZ PRIOLVL[1:0] MSIZE[1:0] PSIZE[1:0] MINC PINC CIRC DIR ERRIE HTXIE TXCIE CHEN
i, B4 iR
31:15 Reserved R, IR FEE AL
14 MEM2MEM Fles B,
Z3EIE AR ERERT, BT DK B i BN AT R B AR
0: f7fig A ANAME 2 8] A8 A4 5 -
1: JHIE T BN AP GG A8 BIA7 kA8 18] AR 5
13:12 PRIOLVL[1:0] B
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(e

Z2y i)

i}

IR AR LR, AT DL RS TE A SR
00: ik

01:

10: &

11: dEHE

11:10

MSIZE[1:0]

TERGHEAE KN

B AT DARC BN/ 1) 77 fif 2 b5 B 5N OB K
00: 81

01: 16 1L

10: 32 £

11: f£%¥

9:8

PSIZE[1:0]

HMBCEE KA

BT DARC BN/ 18] 405 kS E EON R K
00: 8 fir

01: 16 iz

10: 32 fif

11: 8

MINC

At A kot HE AR

BRAE AT LA /47 BE A7 as L Bk 18
0: PAF bl A S B AR AL far i 4
s PAE R REERE AL fa i 4

PINC

HME b3 A

BE AT LAfE /4 RE M B AE I 3 A K
0: Mt AN & B A AL far i 4
1: Ah vtk B AR g

CIRC

TR

BAF R A B BRIZAL

0: £eid—Fefhu/mimiE z ik,
1. JHIEN E IR

DIR

Kol A& 55 1)

BAF AT A BAHBRIZAL

0: MAMSERIAF fifs &% (1 K dle 1% i
1o WAEAE % AN B BdE A& i

ERRIE

At R i BE -

B AT LA B/ RE AR A B % BT
0: ZRILIHIE x A& ST 1 b T
1 fEREETE x HOfAm s vr .

HTXIE

FALA T RE -

BAFAT DL RE/AR e A T
0: ZRILIHIE x )AL 4 Ik .
1 fEREEIE x BIFAL P T

TXCIE

ek 5E B T g
BAF AT DL BE/AE RE AL i 52 1
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(£ ey i}

0: ZEILIHIE x Y F& 0 52 B b I o
1 fEREEIE x BO1&4m e i o

0 CHEN T AE A HE -
AT LA B/ AT
0: ZEfimiE.

1: fHiREIEIE.

7.5.5 DMA BIE x BB EFHFES (DMA_TXNUMx)

E: x NEBIES, x=1...5
fRFEHhE: 0x0c+20 * (x—1)
SAE: 0x0000 0000

3 . . . . . . . . . . . . . 16
Reserved
15 T T T T T T T T T T T T T T T O
NDTX[15:0]
Al B iR
31:16 Reserved RER, IR EAE .
15:0 NDTX AT TR G

AR AR R (0~65535) o BF AT DAAEIEIESE AN 5N/ A
I BB TGRS 124 9 R 2. AR DMA JBIE SRR IMER S, 1% A7 35t
S Lo WERMEBEIRIARES, ERAERRIFN B EFINR I 50k
REF N TR A BB RELL -

7.5.6 DMA J81& x #MgEHHE 35 E2 (DMA_PADDRXx)
W x NIBIES, x=1...5

fAsHidl: 0x10+20 * (x—1)

ZAE: 0x0000 0000

WA 7EAE 1388 (DMA_CHCFGx.CHEN = 0)It 4 A8 5 1% 2591725 -

31 16
ADDR([31:0]
™
15 0
ADDR[31:0]
™w
Drik 2 iR
31:0 ADDR A FE L
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(e

Z2y i)

Eiiipy

DMA U5 N A e da b o

Huhikf)3% 4% H DMA_CHCFGX.PSIZE ¥t . DMA_CHCFGX.PSIZE %1017,
DMA Zi% PADDR 1% 0 fiz, 1% DMA_CHCFGX.PSIZE %110, DMA ¥ 2.
i PADDR 128 0 A FHEE 1 £z

7.5.7 DMA HIE x fAfEas kbt % 7% (DMA_MADDRXx)

¥ x NEES, x=1...5
s ithhl: 0x14+20 * (x—1)
EAE: 0x0000 0000

R 245 388 (DMA_CHCFGx.CHEN = 0 7 fit 5 1% & 47 8% -

ADDR[31:0]
15 T T T T T T T r‘llv T T T T T T T 0
ADDR[31:0]
ik 2 ik
31:0 ADDR g st .

DMA BB NI A d R ah t ik

Mok )38 B DMA_CHCFGx.MSIZE #5%E . DMA_CHCFGxX.MSIZE %+01°,
DMA Z.i% MADDR [I5 0z, W% DMA_CHCFGx.MSIZE %F10°, DMA ¥
1% MADDR )28 0 A7 F155 1 47

7.5.8 DMA #IE x EREFEFFSH (DMA_CHSELX)

W x NBIES, x=1...5
fRFEHnE: 0x18+20 * (x—1)
SAE: 0x0000 0000

31

Reserved
1 1 1 1 1 1 1 1 1 1

Reserved

T T T T T T T T T
CH_SEL[5:0]

™

i, B4 iR
31:6 Reserved PREE, DR FEEALE
5:0 CH_SEL[5:0] DMA s i R ik

0x00: adc_dma
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Z2y i)

i}

Ox2E: TIMG6

A% DMA 153K i 2] DMA fii N1 K iEE 515 5% R 7-4 DMA 15 RBU
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8 CRC 1M H#IT
8.1 fEjfr

ZHEHERL T CRC32 A1 CRC16 [MIZhRE, TEAILRIE: (CRC) THHE TR YE b € 4R 2 A S 2T =
CRC 115458, fEHAMMNAHY, CRC HiAR 32 B H T 50 UE S s A& s s 764 (1 IE 6 1 A58 3849 . ENVIEC
60335-1 2t 7 —FhIS Uk N A7 e BEME R 8. CRC A ST ] DAERE P 18 AT I o S R AR AR IR AT, SR )E
SR PR A S H AR R RMT LU, ARG AEETESS e N A7 Al

8.2 FEHFME

www.nsingtech.com

8.2.1 CRC32

® CRC32(X3HX0+XP+X22HX 04+ X 124X X0+ X+ X T+ X+ X 4H X2 X+ 1) o
® 32 (RIS Hds A 32 forfan AR A o

® CRC iTHWE: 1/~ AHB B4 &R (HCLK)

® Ef 8 fLA Y (AT Tt Im e HdE) .

8.2.2 CRC16

® CRC16(X'6+XB+X2+1).

® B AFFRIINHIEF 16 A RIS .

® CRC iT5fEl: 1/~ AHB B4 (HCLK)
o L EICHILAME, T E RS 1N .
® I FF 8bitLRC 6 EA K.

NN CRC tHEFICHER:

129 /480 BEREREHERAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057



Ay,
W) EIRER

www.nsingtech.com

& 8-1 CRC 5 HICHER

CRC

CRC16

: Regs
AHB oMo

| I I :
BUS—T| _ﬁ'ﬂ_EE'_”_f__.<3:“>| . LRC

|

r—-

8.3 CRC IhREfER

8.3.1 CRC32

CRC HHHHITLEH 14 32 M S 17 a8

B %A, BN CRC UHFEIHEIAN

B SOz, 7EN CRC HESS

W2 T AT 28 R — IS B E A 2 il F AT — /MRS SOoRTF RIX AN E (CRC THE 2 A XA 32
PLF A FEBR T IATHD -

TR RE B NSE ESHE A

CRC_CRC32DAT #] LAl #% B CRC_CRC32CTRL.RESET H#i#14fi1t. Ny OXFFFFFFFF . ZER AN 500 2517
#% CRC_CRC32IDAT H {154 -

8.3.2 CRC16

i jt CRC_CRC16CTRL.ENDHL A7 347 il A5 56 £ 4 1 /) vy 55K B o
BE M JE— Ik CRC #-ERI4E 53, 15K CRC_CRCI6CTRL.CLR % & N 1 8 CRC_CRC16D % &N 0.
CRC THH 146 ME AT LLdEE S CRC_CRC16D ZifrasKACE . BRINELL N, WIUH{E R F— ki A4

LRC 1155 CRC iH5AHF] . W3 R EAT . ol A e 75 ZEi Y CRC 8 LRC. MR FE R BVIIGE, HLE
fic & LRC 2 {788
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EREAK

8.4 CRC Hf7%

8.4.1 CRC HFFHa%

NERIIH T CRC a7 s Wb A2 A7 {8

% 8-1 CRC FF 172800
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omet | regser | @8] |2|s][g]&]x]c]|a]a]s]a]a]s]a]a]z]a]a]a]s]o]=][~]e]]<]~][~]~]
CRC32DAT CRC32DAT[31:0]
000h
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
CRC32IDAT CRC32IDAT[7:0]
004h Reserved
Reset Value O‘OIOIO‘O‘OIOO
=
w
CRC32CTRL a
008h Reserved '3
Reset Value 0
.
x| I|o
CRC16CTRL d % [
00Ch Reserved wlg
2
Reset Value 0|0
CRC16DAT CRC16DAT[7:0]
010h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0
CRC16D CRC16D[15:0]
014h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0 O‘OIOIO‘O‘OIOIO
LRC LRCDAT[7:0]
018h Reserved
Reset Value 0‘0’0’0‘0‘0’0’0

8.4.2 CRC32 HIE#F 72 (CRC_CRC32DAT)

sk 0x00
S fifti: OxFFFF FEFF

31 16
CRC32DAT[31:0]
™
15 0
CRC32DAT[31:0]
i, B o R
31:0 CRC32DAT[31:0]CRC32 %4 % 17 %%

5N IEHE N CRC A . BRI AR 9 CRC THEE R SRR 32 A dte

8.4.3 CRC32 M HHE F 74 (CRC_CRC32IDAT)

etk 0x04
HAME: 0x0000 0000
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31
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Reserved

Reserved

CRC32IDAT[7:0]

™w

(VAE? ey citipy

31:8 Reserved PREE, DAIRFEEALE

7:0 ICRC32IDAT[7:0]8 13730 57 B4 2 5% o
A 8 MR AR . TR TR AR 1 2.
AR YR

CRC_CRC32CTRL.RESET Efif5 5 A4

JE: A BAR CRC TG —A8 % TTAT 17 REAT AT
8.4.4 CRC32 ¥ &% (CRC_CRC32CTRL)

fmAsHidl: 0x08
SAE: 0x0000 0000

31

Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 1 0
T T T T T T T T T T T T T T
Reserved RESET
1 1 1 1 1 1 1 1 1 1 1 1 1 1
\

(VR 2K iR
31:1 Reserved CREH, DA REEALE
0 RESET RESET 155 -

es 1, W2 ENE 0.

"B A LAE {2 CRC32 MEE I K $di %7 7 %%  (CRC_CRC32DAT) ¥ # N OXFFFF_FFFF, XAMi

8.4.5 CRC16 %% (CRC_CRC16CTRL)

Address offset: 0x0C

Reset value: 0x0000 0000

31

Reserved
15 3 2 1 0
Reserved CLR ENDHL | Reserved
w ™w
(A= R IR
31:3 Reserved CRB, WARFEEAME.
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(VAE? ey tiiipay

2 CLR i % CRC16 455,

0: AERR

1: FEERNERIME 0x0000. HUEATEEE A 1 Ha4eRy | BRI, S AsiEE. K
PHEEUEA A 0) .

1 ENDHL B IGIE () B A MSB 5% LSB JT4h 1.
0: M MSB % LSB

1: M LSB F| MSB

LAY T ZE AR R B

0 Reserved RER, IR EAE .

e HHFES (7. 16 (L. 32 (7 HE(F
8.4.6 CRC16 R A 788 (CRC_CRC16DAT)

e Hdk: 0x10
Al 0x0000 0000

31 16
Reserved
15 3 7 0
Reserved CRCI16DAT[7:0]
(VR G R AR
31:8 Reserved CREH, IR EE R AAE
7:0 CRC16DAT[7:0] (AR50 IR -

Vi HHFES8 M7 16 7. 32 (7HEF
8.4.7 CRC FEH U R KL A 785 (CRC_CRC16D)

fmFsHbt: 0x14
EAME: 0x0000 0000

31 i i i i i i i i i i i i i i i 16
Reserved
15 i i i i i i i i i i i i i i i 0
CRC16D[15:0]
(VR 2 K R
31:16 Reserved CREE, AR ERE AL
15:0 CRC16D[15:0] 16 SIEIR LR R1E
SRR 5 N CRC16DAT 2947431, >RE CRC16 ) 16 S it HEHR AR S 1E 1% 2717 2%
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(VAE? R R

HEEHT

JEr IS [ 16 (7 FI32 [HRIE (8 [THRERTTESEH TN A FELIE 16 (7804 1570 B i)
8.4.8 LRC BREME#FF# (CRC_LRC)

e Hbdl: 0x18
HAifE: 0x0000 0000

31 16
Reserved
15 . . . 8 7 0
Reserved LRCDAT[7:0]
(R 2R dHR
31:8 Reserved PREE, U AME .
7:0 LRCDAT[7:0] |LRC K:4&AH .

WA A S AV A5 S N CRC_CRC16DAT HI¥iiE# 45 CRC_LCR
A PR E AT B, 4 BIGAEAETE CRC_LCR o B BEENES 5B, T A8 FH AT ROE
13
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0 BmEZIEHERT 2 (TIML A1 TIMS)

9.1 TIM1 F TIMS f&j/)

R ER A (TIM1 A1 TIM8) EEM T LU T 6 MRAG ST WERAE T KK R 5 A

7 AR
TR R T AMR T RE . JEXA MR ETRE. T AL
9.2 TIM1 1l TIM8 F 4k
C IS CEOACESIE TS Ra e I QT 1/ T S - N 1 7 -/ S T SV S 9
B 16 AR g . (O IRAREATICE N 1 3 65536 AT RAED
W AR
B TIMI &% 6 MilliE, TIMS &% 6 Miliid
B AMERLBOEE, TAERA: PWMHH . fl b, sk B . iR
B NS R AR A ET/DMA

& EHiEft

& il g

L RPN ETN

L O 5 ]EaEq

® FEESHRA
W DR (] AT SR R 14 EL AN H

B X7 TIML. TIMS8, i 1. 2. 3 CRFILDhRE

AL A1 S AR A

ZANE I SN FOEREAE kS, DLSEII e I % 1 [R5 i 4
TIM1 CC5 Al TIM8 CC5 Fl T tbii #eibka

TIM1_CC6 T OPAMPI1 Ml OPAMP2 fffai N i@ v
R (R3O gmiddifz . JHFa g1 Yol RIggnT ek o7 i
BRI O T AL
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&l 9-1 TIMx(x=1/8)}E &

BIT
. olarr \
TIMx_BKIN BRK: selection 7

Clock failure event From clock controller CSS(Clock Security System) —/
PVD abnormal (Power supply voltage detection)
LOOKUP(Core Hardfault)
Comparator polarity

CK_TIM18 from RCC Internal clock(CK_INT)
¥ To another timer, ADC
s : —————»
Polarity selection ETRF TRGO—»
Edge detector Trigger controller
TIMX_ETR pin ——p -
ETR Prescaler
W Input filter T Reset, enable,
OCREFCLR /l Slave mode up/down, count
| ITRx(x=0, 1, 2, 3) ol
TRC| |—
R TRGI
TIIF_ED— CK_PSC]
) i TS rcoder e ]
Psc Prescaler
TIxFPx (x=1,2) >

CK_CNT

t oy, [ e
[a) Update
w
o event UDIT | Auto-reload CNT Counter
=
= 7
| cexIT !
I_XTEI} JueeL A (nputy coxiT —OCI»  TIMx_CHL
— Input filter & | T)1Fp2 —
TIMX_CH1 o I]—TI1—> edge detector »| Lot prescater | Ny }(Outpul) OCIN» TIMx_CHIN
—TRCH CCx Event Capture/Compare x Output Control —OC2% TIMx_CH2
(Input) (x=1, 2, 3, 4) (DTG, —
TIMx CH2 1oy nputfilter & | TOFP > i register m Complementary) OC2N» TIMx_CH2N
- T R -
edge detector | TT2FP2 1C2» ICxPS > OC3%»  TIMx_CH3
TI3FP3 —OC3N» TIMx_CH3N
——
_ Input filter & | ——— -
TIMx_CH3 TI3——>» edge detector | T137P4 ;]403» OC4¥  TIMx_CH4
[=TRO»!
TI4EP: '
TIMx_CH4 Tl4—— | Input filter & | T14FP4 ICar c c
edge detector - apture/Compare X N _
TRC: (x = 5,6) register Output Control ocs—»
!
ETRF —OCH—p
| I

N

F1F FRFRI DMA it

THRUE 1 FGA AT LI T IOM ZGLEAC 754 11

9.3 TIM1 fl TIMS TEEHaik

9.3.1 I FH T

EAERI A I T E AR BUAES . MY A ERR GRS E R . U T AR
I, B mT DARE S BRSNS ZfE RS (TIMx_PSC. TIMx CNT. TIMx_AR il TIMx REPCNT) .

FRIE 1 5 B 2 2 TS B AE A7 (TIMx CTRLI.ARPEN) W HE, T 3k 25 77 2% A4 2 57 B B 7 A5V i 3+
4 UEV I 4% % 3 % 7 % 17 %% . TIMx CTRLL.UPDIS=0 I}, it 2% F#s/ F # sk 4 &% &
TIMx_EVTGEN.UDGN ¥4 8 E 344 . 11508 CK_CNT {X7E TIMx_CTRLI1. CNTEN 7 # i3 B 5 24
THEERAE TIMx_CTRL.CNTEN 74 % B J5 — M 8h B B 2 J5 UG T4
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9.3.1.1 Fis it

TIMx_PSC Zif7ay H—> 16 fr v Eas 2, nl T3 i eloinse i 1 i1 65536 2 8] AT = 704t

www.nsingtech.com

AFeR B B, MBS TIM SN, BB R A TE T R B e A 2R

K 9-2 Mo IS5 1 3 4,

THECES A PP &

CNTEN

CK_PSC

Timer Clock = CK_CNT

Counter register

Update event (UEV)

Jutuiuiututututud
_fugugu | |

0 C 6.0 S S |

|

Prescaler controller register 0

Write a new value in T@%(PSC

(e}

Prescaler counter

Prescaler buffer 0

X 3

9.3.2 THEL R
9.3.2.1 [A]_kEiH ¥

R RO, THEERIE A 0 TR BT AE RS TIMx_AR [1E, SRS EEN 00 H = — /M 8ds i3

.

W E TIMx CTRLI.UPRS f GEFHHiER) Al TIMx EVTGEN. UDGN i, K r=4—/N 5 Fqt
(UEV) . {H/& TIMx_STS.UDITF At Bk, PtbA =45 ek DMA SR, 2N T

TG R T B 7 A R v T

kT TIMx_CTRL1.UPRS MIFCE , MK AETHFLR, TIMx STS.UDITF #i% &, A ai franahe

e
B PSR B HNACY TIMx_REPCNT f P %

B 4 TIMx CTRLI.ARPEN =1, T F45(TIMx AR)FME M 5 ¥ 2 H sh 2 850 T 517 5%
B HUNE{E (TIMx_PSC) #% F B a2 s s 5 7 a7 as b
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N T AR [ TR AR A A 2R TR B NHHMER BB 1o fea%, T LUEd % E TIMx_CTRL1.UPDIS=1 k%%t
TR AT

MPEE—ANE AR, RSB BEE B, T Aas T EEs A W E N 0 ((E T g E B R FF AR .
THEG RG], BT BB SRR AR AN B e A A R B E
K 9-3 2y Eppf b oA A 7 = 2/N B, A BB R

Internal clock
divided by 2 CNTEN

ocsse [N
Timer clock = CK_CNT —I I—I —I I—I I—I I—I I—L

Counter register 0034 0035X 0036 ) 0000 X 0001>< 0002>< 0003><i

Counter overflow —I

Update interrupt flag(UDITF)

Update event(UEV) —I

Internal clock

divided by N e JUHUUUL AUUTUTLLL
Timer clock = CK_CNT —I // —I
11
/]
Counter register 1F 20 //// 00
Il
Counter overflow —I

Update interrupt flag(UDITF)

Update event(UEV) —I
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K] 9-4 4 ARPEN=0/1 f=ABET R0, [ _ErF 2y 7 &

ARPEN =0 NTEN

CK_PSC

Timer clock = CK_CNT

Counter register

Counter overflow

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register

Juniuituuuuuu
e AR

o \hsshasheshoehooporkozhesfosfesf ook

FF 36

Change AR value

Write a new value in TIMx_AR

ARPEN =1

Timer clock = CK_CNT

Counter register

Counter overflow

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register

Auto-reload shadow register

Jutiutuiuuuuuuuut
_utrtiuiutiutuuut

e EDE000E 0000

F5 36

Write a new value in TIMX_AR

F5 X 36
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9.3.2.2 [ F R

) SO, TR N EF A TIMx_ AR HEIRZE 0, 285 W E S EREE FHOTM, I AT s
N A

i) o F R A ) b o B S B S A B B A A L R AR R, VAR 9.3.2.1 FTY.
THEIGH—LoR ], R T MR R AR A R A 7 S I sh .
F 9-5 R Bl AR T = 2/N B, )R O e
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Internal clock divided by
2 CNTEN

CK_PSC mwﬂﬂmﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ
Timer clock = CK_CNT |_| |_| |_| |_| H

Counter register 0002 0001 X 0000 ) 0036 X 0035 X 0034 X};@C

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

Internal clock divided by

N CK_PsC /|
Timer clock = CK_CNT /
1
[/
Counter register 20 1F 4// // 00 36
[

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

9.3.2.3 HRXFFHER

FEF IR, TR AN 0 N BNE (TIMx_ARD —1, PSR S. A5, &M AZIERR
6 (TIMx_AR) [A NitEe®] 1, JRA s A N S E . SRR T B By 0 JF RO aa T 4.

FEICFESCE, TIMx_CTRLI.DIR J7 [A 824, FAEAE BB RIFE 2 SR T+ 207 7. %4 TIMx_CTRL1.CAMSEL
BLANEETF 007, SR TR AT 2L

BRI B AN TH O S i A 2 A O S . B, tnT DLdid % & TIMx_EVTGEN. UDGN {7 Gl i %
el Al M R8s SRA G . EIXMIEOLR, THEERAN 0 BEUEIT AT, Pl Aas 0
WM 0 EFTF AT

TE: IR i1 $as i 7L B, E ) E R 1 s E AL FT T
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K 9-6 PIEBET B4 A0A T = 2/N, RS SE I I

Internal clock
divided by 2 Rl ﬂm—l‘lm
CNTEN
Timer clock = CK_CNT —| I—I —| |—| |—| |—| H
Counter register 0003 0002 >< 0001 )} 0000 >< 0001 >< 0002 >< 0003 >[
Counter underflow B

Update event (UEV)

Update interrupt flag(UDITF)

Internal clock divided

by N AUUUIUL U
Timer clock = CK_CNT —| /| —|
1
[/
Counter register 20 1F / / / / 01 00
-

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)
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P 9-7 A E s s AR R 0 rh St SR 5 B (ARPEN=1)

Counter
underflow CNTEN
CK_PSC —U
Timer clock = CK_CNT
comerraer oo 03033l o8
Counter underflow ]
Update event (UEV)
Update interrupt flag(UDITF)
Auto-reload preload register FD )( 36
Write a new value in TIMX_AR
Auto-reload active register FD X 36
Counter CNTEN
overflow

CK_PSC
counerregisier 7 FojrofFajFe)Fofss sshas)sshazstfso)zr

Counter overflow

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register FD x 36

Write a new value in TIMx_AR

Auto-reload active register FD >< 36

9.3.3 EE T HE

5 9.3.1 BAREAL IR T ARG EMA (UEV) 260 S (UEV) skip BAUE B B iRk
BIERER, TR PWM S SRR A .

KEWAER N+L THECES G H B R — R, BdE gt o N TN A 2L Bl 7 248, Hdh N 2
TIMx_REPCNT H f{{H
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R THER

WP, PR BIR A, Ak
R, RO PERE MERT, AR T
PR, AR R Tt

HEHSE M TIMx REPCNT 2 /E2H1HE

HEHHSE ARG A EN MR, LI E SIS R E A, S Gl AR AR 2B
TIMx_EVTGEN.UDGN ififif4: o) #B 2 mB& A .

Pl 9-8 i T Mok 2 i R T e
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&y
&y

>> >>

cese UL U UHUUUULY
CNTEN___|
T o Uiy Uy L
et XXX
Underflow
Overflow.

TIMx_REPCNT = 0x0
UDITF.

[ e S R S R S e
¥ 4

TIMx_REPCNT = 0x1
UDITF

TIMXx_REPCNT = 0x2
UDITF

Rggn

HATIE
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B 9-9 1) b iHHuis U Y B R o Eon e 81 1

ckpsc [ 1]

CNTEN |
mhewde | UV LUV UV U UV LU UL
CNT_REG__ 3 X3 X3sXaX00Xo1 - KXo 00X o) XakaaXomXonk - KasKasKooK o)X - X)X oox ok XX

Underflow,

555

Overflow.

TIMx_REPCNT = 0x0
UDITF.

[ e S R S R S e
¥ g

a4

TIMx_REPCNT = 0x1
UDITF

TIMXx_REPCNT = 0x2
UDITF

Rggn

AT

K 9-10 A gexd 48T I B S T2 7 K

ckpsc [ 11T

CNTEN___ |
T o Uy U UL
Counter a5 Moo XorXoXor)X(02)X- XssxXaeX(as)(s) - KorXooXorXoe) - Xas XaeX X} XorXooXorXoeX - XaaxaeXXeh

register

Underflow.

Overflow

TIMx_REPCNT = 0x0
UDITF

¥

TIMx_REPCNT = 0x1
UDITF

) S e S e S e o
g ¥

TIMx_REPCNT = 0x2
UDITF

Rg g,

HItEkE
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9.3.4 B ik £

B CK_INT gzl e i 2 0 3. CK_INT:
W Pl A
B AN G|
m AMEE A ETR
B PERARIN (ITRx) = — AN 33 AR 5 — A i 28 0 3900 40185
9.3.4.1 AHEFHHIR(CK_INT)

2 TIMx_SMCTRL.SMSEL %§1-<000"f, MM SN X =AM 48HH67 (TIMx_CTRL1.CNTEN,
TIMx_CTRL1.DIR. TIMx_EVTGEN.UDGN) HAEH# /44 (TIMx_EVTGEN.UDGN [R4b, BIREFH3hiG
%) o HIFESE TIMx_CTRL1.CNTEN O 4 3KS 4", T4 SIS A St el Py 0 £ CKUINT $24t.

9-11 IEW BT AOFE M F i, A BRI BER LA 1

CEN=CNTEN

UDGN |

CNT_INIT

Counter clock = CK_CNT=CK_PSC —L
comarngir o303 o (e
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K 9-12 TI2 AR SR~

TI2

Filter
(TIMx_CCMODL1.ICF[3:0])

Edge Detector

TIMCSMCTRL] T rising
TSEL[2:0]

Polarity Selection —— Internal clock mode
(TIMx_CCEN.CC2P) —— | TRX
TI1_ED TRGl rising External clock mode 1
TI1FP1
TI2FP2 CK_PSC

ETRF ETRF rising I

External clock mode 2

TI2F rising or falling
or

——|Encoder mode

TILF rising or falling|

TIMx_SMCTRL.S
MSEL[2:0]

TIMXx_SMCTRL.
EXCEN

AL E TIMx_SMCTRL.SMSEL=111 #8128, T4 vl DARC B 9 /e Bk i A (i b B AR BRI
HEAT T

B, FCE ) BB AE T2 SN BT, CE SR

B i TIMx CCMODI.CC2SEL %101, CC2 iEiERE N¥iAN, 1C2 Wit F] TI2

B [iE TIMx_CCEN.CC2P %10, I&#EmBh iRkt

B EAACE TIMx CCMODILIC2F[3:0] dEHeH NJER a7 58 (WA T ZIESEAS, R¥F IC2F 7k
“0000”)

B 0% TIMx _SMCTRL.SMSEL %5J-111°, 4% 5E I a8 /MBI i =X 1

B it E TIMx _SMCTRL.TSEL 51107, &+ TI2 /5 9fil g N JR

B [ii® TIMx CTRL1.CNTEN ZF 1 Uashit¥as

TERE: WHRTAAIAEAIT T K, P 2 e

YERT SR B A I TI2=1 B, s E— kI H TIMx_STS .TITF FrdEidisE .
TI2 ) ETHE ST S2br o (A B SE R BT TI2 i N\ i F) i () 22 L
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Pl 9-13 HhERI B 1 04 ] L it

CNTEN
TI2
Timer clock = CK_CNT=CK_PSC —‘ —‘
Counter register 64 >< 65 >< 66
TITF
Write TITF=0
9.3.4.3 S ERB SRR 2

IR EUH TIMx_SMCTRL .EXCEN &85 1 1. 1HE ] DUESMBAR S ETR & BT R
T

T B AN AR 2 1R A Ak A AR HOR B
K 9-14 AR iR S NHE K

TI1F rising or falling
or
TI2F rising or falling | Encode mode
[}—— Polarity Selection - |
ETR pin TIMx_SMCTRL.EXTP
TRGI rising External clock
mode 1
Prescaler ETRP ETRF rising External clock |
11,2,14,/8 mode 2 CK PeC
TIMx_SMCTRL.EXTPS[1:0] fors CK_INT rising Internal clock
mode
Filter Down counter
TIMx_SMCTR.EXTF[3:0] TIMx_SMCTRL EXCE
N
TIMx_SMCTRL.SMSE
L[2:0]

fln, LA E DR FIHERE ETR B8 2 A EA- T IX.
B TEXFME N AT EEL RS, R TIMx_SMCTRL .EXTF[3:0] 510000
B HfE TIMX_SMCTRL.EXTPS[1:0] ZF 01" SKICE His4hiss
B EEE TIMX_SMCTRLEXTP 2T 0 kiE# ETR 5K, ETR M EFHEE R
B AhERmAP R 2 i E TIMX_SMCTRL .EXCEN Z5F<1°3kik#%
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B ETE TIMXx_CTRLL. CNTEN 2511”2 5hilHds.

THEE S 2 A~ ETR BRI IFE—iR. ETR M) EFHE S THEES M SEPRIs b 2 (A  2EIR 2 i T ETRP 155
RS R B

P 9-15 AR EhAsi= 2 [y i) FL

ETR ‘
ETRP ] L
ETRF R
Counter clock = CK_CNT=CK_PSC H ’_L
Counter register 34 >< 35 >< 36

9.3.5 FHIR/HLEEE

SR/ LU RO TE CLAE 3R LA A A7 A AR T A7 8 SN0 tH BT IR As 22 SR 2R AN T A A 2L Al o
B 4 P BT L AT M 4%

WNES TIx BERFERER 4155 TIxF. ARG i B D RE IR A I 88 4 iS5 (TIXF rising
o, TIxF falling), HAGMH TIMx CCEN.CCxP i+, %155 nl F/E MR U d 28 i fd & N . [RIIST,
155 ICx i Gk Nk e fr 2. FESE A THigh/ thssmiE e,
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K 9-16 iR/ LLiBGETE (. JEIE 1 fAZD

From slave mode controller TRC
TI2FP1 Divider
From channel 2 ——— TI2F_Rising - ICL 1112,/4.18 IC1IPSC
— TI2F_Falling TIMx_CCMOD1.
Polarity Selection IC1PSC[1:0]
TIMx_CCEN.CC2P TIMx_CCMOD1.CCISEL[3:0] TIMx_CCEN.CC1EN
Filter Down
counter
TIMx_CCMOD1.IC1F[
3:0] Edge Detector
TIIF TI1F_Rising
Tl
D_ TI1F_Falling > Tg the s::avﬁ
—fors Polarity Selection moade controller
TIMx_CCEN.CC1P

TILF_ED

St B 2B AN IRIBE OCxRef (RIFLFARO 1EAS % . AEAE FIAERE 1 AR 5 .
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B 9-17 3R/ LU BGHMIE 1 3 H

S TIM1_EVTGEN.CC1GN

e
: Read in
APB Bus : progress

i |

Y !

|

MCU Peripheral interface i

A A !

|

16 bit - >
transfer ~ High8-bits|  Capture/ Capture/
compare compare | Counter
Low 8-bits | Preload register shadow register

| |
: Output Comparator | |
Wi — mode @
write CCOATIH™ ] e in !
i progress c ce |
: NT>CCDATL :
Write CCDATIL CNT=CCDAT1!

CC1SEL[0] CC1SEL[1] TIM1_CCMOD1.0C1PEN

UEV
From time base unit
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To the master mode controller
— Output enable
circuit
Polarity
Seletion TIML_ccencciNeN  |OCL
ETRF Ocref_clr_int TIML_CCEN.CCINEN T'Méégm TIM1_CCEN.CCIEN
s TIM1_CCEN.CC1EN 0 [ TIM1_BKDT.MOEN
——CNT=CCDAT1 OCIREFC 0" Ixo TIML_BKDT.OSSI
——CNT>CCDAT1[ __| 01 1 TIML_BKDT.OSSR
Output mode OC1ERF Dead-time |—11
controller 1 | 1| generator Polarity
TIM1_CCMOD1.0C1CEN (OCXERF Seletion
ITIM1_CCMOD1.0C1M
D2 Output selector TiML_BKDT.DTG[7:0] | 77T TIML_CCEN. Output enable
TIML_CCMODL.OCLCEN| 10 OccmP circuit
TIM1_CCMOD1 OC1REFC ‘0’
OCIMD[2:0] ——0x -
M1 CCEN.CCINEN 1 Timi_ccenccinen | OCIN
TIML CCEN.CCLEN Tm_ccenceien [
TIM1_BKDT.MOEN
TIML_BKDT.OSSI
TIML_BKDT.OSSR
9-19 JHIE x [ (x=4)
To the master mode controller
———
Output enable
Polar-lty Clrcuit
selection
TIM1_CCEN.
CC4P OC4
ETRF —Ocref_clr 0 TIML_CCEN.CC4EN 0
CNT=CCDAT4 OC4 REF 1 TIM1_BKDT.MOEN
TIM1_BKDT.OSSI
ICNT>CCDAT4 _[>°— 1 TIML_CTRL2.014
Output mode
controller
TIM1_CCMOD2.0C2M
D[2:0]

FERFR/ LRI, SRR S N IR R FUIN S A5 7% . I AR AR QR
FEMPAET, SRR ERAER T A7 8 P oE B, SRS K5 13 A7 4 P N AE 1 B HUM B A A7 2
FELLEARET, SRR, B A s A E R R BRI T A ae b, IR ST T FR

9.3.6 B AR

ERIRIBINT, TIMx_CCDATx ZFf7asH TERME] ICx &5 F8iAF i 3.
H—MPHWibs & TIMx_STS.CCITF, WS AH N A i e 4 Hi sy, & nl BUR H A e DMA 13K .
TIMx_STS.CCXITF A 7E KA SKF AN {5 &, FER eIl TIMx CCDATX #7481l o

Y TIMx_CCDATx 77 7 #% H1 (1) v 2048 {8 9 4 3k 9F B TIMx_STS.CCIITF #% 4 =iy, =& i K An &
TIMx_STS.CCxOCF % &N 1. SHi#& AR, TIMx STS.CCxOCF @i HHEE N 0 KiFH,

RSZEL TIL SN B AR T H BB 38 8] TIMx CCDATI1 74785, FBLEREL .
W R A
# TIMx CCMODI.CCISEL fit & 4017, 4NN CCl iiE, IC1 MEFE] TI.
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Yn P2 FIT 5 PR N RS T 28 47 402 (1] «
JHIIHCE TIMx_CCMODX.ICXF A7k E XTI F N FERFESCREA B IE R s K E . s W R
NESHEEIZE 5 ADWEEE R, RATUDIUEFEILIX 5 NEEE IR KR ER s Rk 1. 245
B EAGH TR 8 MESFEAR (LL fors SRR B, HATATLGIE TN E#EH., RERE
TIMx_CCMODI. ICIF #0011
AL E TIMx_CCEN .CCIP=0, EF FFAEN T @iE A ROk A ik 1
Bt B N T Hige . EAMI, BB TIMx CCMODI.ICIPSC= ‘00 LAZEF Fi o #5ias, KoAFRATAEE
IR L
B ECE TIMx CCEN .CC1EN = ‘1" J3 43k,

WIR A RE DMA 153K, #JLLECE TIMx DINTEN.CCIDEN=1. #0158 AeH e irifsk, LI E
TIMx_DINTEN.CCI1IEN =1,

9.3.7 PWM ¥y ANELR,

PWM i A 2RI 38 g Al SRR AT — 22 X0, A4

PIAS ICx A5 Z WU 2[R — A TIx fa A
PIAS ICx A5 S AERR AR S R4 2L
RS TIXFP {552 1A
MR P ] 25 e O B A AR X

Blan, FHEHMEERET AU RAE TI1 E PWM F5 MM S GXEURT CKINT A AT

gl

FIED

f# TIMx_CCMODI1.CCISEL %T ‘01° BLik## TI1 1EN TIMx_CCDAT1 I 4N

BiE TIMx _CCEN.CCIP &1 <0’ i #RJEs e M a4 A 1(TIIFPL) A &tkett, 785 E AL
fii & TIMx CCMODI.CC2SEL ¥ “10° i&#¢ TI1 {EN TIMx_CCDAT2 [ &N

fic B TIMx_CCEN.CC2P %51 1 i £ IEBGE N 84N 2(TIFP2) A Rtkett, T RRIRA 2L

fid B TIMx SMCTRL.TSEL=101 %% Filtered timer input 1 (TIIFP1) 1 A4 2fim K i

fid & TIMx_SMCTRL.SMSEL=100 Pt & M 20456 2% A 2 AR

lic® TIMx CCEN.CCIEN=1 1 TIMx CCEN.CC2EN=1 LLJ5 FH#fi3k
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] 9-20 PWM i ALt 2

TI1

TIMX_CNT 0004 Y 0000 X 0001 Xoooz 0003 X 0004 Y 0000 X

TIMx_CCDAT1 0004
TIMx_CCDAT? 0002
Y N \Y
IC1 capture IC2 capture IC1 capture
IC2 capture Pulse width Period
Reset counter measurement measurement

HT R A ER 28N 1 (TIFP1) FIJE 48 € I 885 N 2 (TI2FP2) &+ 3 WA 441 8%, Rk
PWM AKX HAE 5 TIMx CHI/TIMx CH2 155 —i&fd .

9.3.8 S fl%m AR 5\

RN (TIMx_CCMODx.CCxSEL=00) I, #{n] DAE 24 Hir i LU BUE 5 s A e s

M P ArLLiEE TIMx_CCMODx.OCxMD=101 5 il 4 H LS 5 N E 2. OCXREF 44 5 iy vy L,
OCx 1535 CCxP MMM IME. H—77H, HFAATLIKE TIMx_CCMODx.OCxMD=100 5|4 H
FLRE 5 AR, B OCXREF 4 i il J K LS

FEMREE AT, TIMx CCDATx 5T 2R 7 as AT Ess FME PR AH B ELEL .

L AR TIMx CCDATx Alit#ia% TIMx CNT 2 [Alf L#H OCXREF A 5. I HASR AT LA
WEMRE. Bk, PARTRURET AT DMA 5K,

9.3.9 % LEE K

PP AT BAAE A S OR Pl e, Blids — B 1Al 2l
AR/ LA A7 AR AT RS (A AR TR, it P e SR R

B TIMx CCMODx.OCxMD M b, TIMx CCEN.CCxP A#iHiMtE. HLugUTacH, Qi
& TIMx_CCMODx.OCxMD=000, Il 4y H & JEHF ORFFH B~ iR i% B TIMx_ CCMODx.OCxMD=001,
T35 B i o B R R E TIMx_ CCMODx.OCxMD=010, W%y & o W B AR i
B TIMx_CCMODx.OCxMD=011, W%t 5] B 3 B B .

B %% TIMx_STS.CCXITF
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B RS RE T TIMx DINTEN.CCXIEN, K77 AR A N 1) bk

B R AFE TIMx DINTEN.CCxDEN Jf1%# TIMx CTRL2.CCDSEL i£# DMA &R, ¥ K%

DMA &k

M P ATLLE TIMx_CCMODxX.OCXPEN SRiE /2 15458 A 3R/ L I 237 745 (TIMx_CCDATx) FKik$

EINIE R Ra R e

I 18] 73 FE A2 T B K — ST BUR
PR SR S ot BB Al ml - L Ak
AR 2t B U e B0 R -

C I U VAl VAT 3 i e E K

B K, FATFEGERE TIMx AR Al TIMx CCDATx
B A RE AW, W E TIMx_DINTEN.CCXIEN
|

B 55, WE TIMx CTRLI.CNTEN JHH %8

SR GBI B TIMx_CCEN.CCxP. TIMx CCMODx.OCxMD. TIMx CCEN.CCxEN %53 5 H 4% 24

F P AT LABE R I 3 B TIMx_CCDATx SREH B, REA S HN#E&EF A4, 50, TIMx_CCDATx

ST RAF AR — R SR R

(ZLE
Bl 9-21 fn b B, JFA OCl
TIML_CNT 0069 X 006A >< 006B 8800 X 8801 ><
TIM1_CCDAT1
- 006A /X 8801
Write 8801h in CCDAT1
register
OC1REF=0C1

Match detected on CCDAT1
Interrupt generated if enabled
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9.3.10 PWM A3,

HAPar L EH PWM B~ — M55, HEZFH TIMx CCDATx #F 17 4 FIME v, AR M
TIMx_AR 2728 MMERE . FHHET TIMx_CTRLI.CAMSEL (&, TIM ] PLZELIs %) 554 20l e
XFAECR P PWM (55

AP LU % E TIMx CCMODx. OCxMD=110 (% & TIMx CCMODx.OCxMD=111 Ki&%E PWM 1
X 1 8 PWM B 2. BUFREFUINE /A4S, P B0 EAM R TIMx_CCMODx.OCXPEN. #RJ5%
# TIMx CTRLI.ARPEN H a8l R &IN85

T s B E TIMx_CCEN.CCxP K OCx fMithktk. J5—J77i, ZffE OCx My, M &%
7 TIMx_CCEN #1 TIMx BKDT ## & CCxEN. CCxNEN. MOEN. OSSI il OSSR HI{HEIZH5 -

2 TIM AbF PWM B, TIMx CNT F1 TIMx CCDATx FO{E s 2 B LL#L

RA Y FARAER, BN AR BB TaAaE. Bk, AP LA s aa o ms
i E TIMx EVIGEN.UDGN K& A7 i 2747 a5 -

9.3.10.1 PWM H Ry} AR

WHRA % B TIMx CTRLI.CAMSEL %F 01, 10 3% 11, PWM s 5zl s . b &
WEIPT TIMx_CTRLI.CAMSEL [)fH. W& HWEIREREOA 3 Fh, S THE A Erb 3, 4040
A NuHE, SeYTHEE A B EoR ) R . P A RGBT A& TIMx_CTRLI.DIR, ‘€& H
TR B 1)

et 3 PWM BRGNS, KRB N: TIMx AR=8, PWM R 1, 4iF%eds i Tt Hou
TIMx_CTRL1.CAMSEL=01 I ¥ tLishrE.
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B 9-22 HULSTFEH PWM B (AR=8)

OCXREF
CCDATX=0
AMSEL=01
CCxITF AMSEL=10 /4
/4:AM5E|_=11 /4
OCXREF
CCDATx=4 CAMSEL=01 /4
COXITF CAMSEL=10
CAMSEL=11 /4 /4

OCXREF J

CCDATX=7
CCXITF  CAMSEL=10511
Kl’
OCXREF
CCDATx=8 CAMSEL=01 A
CCxITF CAMSEL=10
CAMSEL=11 /4
OCXREF
CCDATX>8
CAMSEL=01 A
CCxITF CAMSEL=10 /4
CAMSEL=11 A

A5 ey S A IR FH P Ry R R S R

iR R EA RSO T TIMx CTRLIDIR [HfE. JEEAEFN ¥ DIR 1 CAMSEL fif

B A ER R T AES S, SIS REREARINER ., il
& RS NIHENMEN 0 Bl 2 TIMx_AR BfH, W7 RS, (EARS A4 T 0
& RGN HEENER T B EEBE, W7 A

B T EAERN, AR AR E TIMx_EVTGEN.UDGN LU B4 s ¥, JEH
FEVHEER B AT I AN EEH AN THEE

9.3.10.2 PWM LHFFER

SUAR(ED A Pasy v S o [ M o N N

o |a kit¥

R P AT LA E TIMx CTRL1.DIR=0 fdiit%¥asm it%.

PWM &z 1 BB
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4 TIMx_CNT<TIMx_CCDATx i, OCxREF A&, HUGCHT. Wi TIMx_CCDATx 1L
ERTHNEHME, W OCXREF FIRFFHN 1. fHx, WIERIELES 0, W OCXREF ¥{REFHN 0.

2 TIMx_AR=8 I, PWM BIEUIT:

K 9-23 ILHEXT S+ PWM i (AR=8)

Counter register XEXEXEXEX 4 aaﬂ EXEXEXi

i1

CCDATx>8 OCXREF
CCxIF

CCDATx=8 OCXREF

CCxIF

CCDATx=4 OCXREF

CCxIF

OCxREf ‘0’
CCDATX=0
CCxIF

o [Tt

M LAE TIMx CTRLI.DIR=1 fdiit¥asm Fit%.
PWM #5201 7Rl

3 TIMx_CNT>TIMx_CCDATx K, OCXxREF MKHSF, BMyE . @ik TIMx_CCDATx 1L
ERTHZNEHE, N OCxREF M{REFA 1.

JE: 2 n INPWM R CCDATx # F a7 #%>=AR {H, # n+1 1>PWM J&#] CCDATx {8 T a7 A (i 2
0. £ n+1 1>PWM T 204579 0 HI Z, ER 14045 = CCDATx #7717 astI1d =0, OCxREF =
0, HAEZEHEEFE

9.3.11 BpkMBER

7R SU(ONEPM) Y, 2B R 55, SQIL 48 4ER torray o 72 A2 K 0 AT 2 I teurse. i
H AR X TR EEC B o H PO S PWM B, B ik 8=, THEEs S E F4F UBV P24 E1F
1ETHE
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K 9-24 Bk i AsE 2 1)

TI2

TiMx AR~ A

TIMx_CCDAT1

Counter

tpELay tpuLsE

OCXREF —l L
OC1

AR 2 B ik A R s £
MTI2 S AR S ETH A, SEIR topiay JEFE OCL EFETEEEN teurse MK

1.
2.

6.

TS E: W EiHEG THEEE TIMx CNT < TIMx_CCDATI < TIMx_AR;
TI2FP2 %] TI2, TIMx CCMODI1.CC2SEL=“01"; TI2FP2 At & A F-#H 6, TIMx CCEN.CC2P=
LO’;

TI2FP2 76 24 MRS 2 4% 1) 2% 10 fiuh % 2% (TRGI) IF B 3h it % %%, TIMx SMCTRL.TSEL= ‘110°,
TIMx_SMCTRL.SMSEL= ‘110" (filt K #=) ;

TIMx_CCDAT1 5 NEIER K HUE (tperay) » TIMx AR-TIMx CCDAT1 AT teurse FTTHE1E ;

fid & TIMx_CTRL1.ONEPM=1 gk pfidisl, FHi#E TIMx CCMODI1.OCIMD = ‘111’3 PWM2 i
Faw

SE4F TI2 A AN A, OCT it — A Bk e «

9.3.11.1 $§BR1EM: OCx PBEfFRE:

TERPK T, il TIx Fp AR B — N4, Rl THEEs TR et H 3 sl , AR JE 5 — ANk
XS VE RS T ] UA B H B /NEIR toeLay o

A LA E TIMx CCMODx.OCXFEN=1 JfJ§ OCx igflife, 7Efilik bFHFE, OCXREF {5 5K sl
4o 5 LR VC B ST B R AR 1 P AR R RSP, T AN LR SR el . OCXFEN R i A (N 7E i 45 2
BoE N PWML Al PWM2 AN A 3%
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9.3.12 FESMHEH LiERR OCXREF 55

WHRH P % #E TIMx CCMODx.OCXxCEN=1, ETRF #i A& H 71 T IKX5) OCxREF 155 NKH T,
OCXREF 5 5¥RFFCHT, HEIF—K UEV K&, RAEFHEEMN PWM 0] MER ZIhEE. 1F
SR AN BRAE A

flan:  CHTEEEIER, PR RO ETR (55 S LB 4 s, ETR MOEEDT .

B XE TIMx SMCTRL.EXTPS=00 Z&H] &M fih A 720 51 e .

B XE TIMx SMCTRL.EXCEN=0 Z&H] 4t 2.

B % E TIMx_SMCTRL.EXTP Al TIMx_SMCTRL.EXTF, H3#& 7 B0 B &M b & H A0 A Ml & JE i 25 o

#l: 4 ETRF #i AN &R, OCxREF 5 5% FASFEK OCxCEN (HEATN. EXFEN T, ENEKEN
PWM &2,

& 9-25 i5F: TIMx [ OCXREF

ETRF | |

(CCDATX) /I //‘ /“
Counter(CNT) \/ V b
OCXREF

(OCXCEN=' 0’ )

OCXREF
(OCXCEN=' 1)

e

ETRF becomes ETRF still
high high

9.3.13 B AMa B X HEN

e A A R N 2 T DA N EAME S, R B R I SC PIRET O o SXARONSE DI 8]0 I MR e 4% 2
i L P s S LRV TR A AL XN 1]

A UER ¥ B TIMx_CCEN.CCxP Fl TIMx_CCEN.CCxNP SRk #4y it . I Bk 8t a4
fi4 HH B R ST Y

P PUE I E LRI A AR H HAME S OCx Al OCxN, ‘E414%)/& TIMx CCEN.CCXEN.
TIMx_CCEN.CCxNEN. TIMx BKDT.MOEN. TIMx CTRL2.0Ix. TIMx CTRL2.OIxN. TIMx BKDT.OSSI
A TIMx_BKDT.OSSR. 417)34 312 RPRAS I, S8 X I AL R 0
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W P [ 3%E TIMx CCEN.CCXEN A TIMx CCEN.CCxNEN, NG AJEX A, nBERNE, b
FWHE TIMx_BKDT.MOEN. #AMEEHASA 10 ALA6 XA & A2

ZFEW I OCxREF AT LR 2 ANMaH OCx fil OCxN. & OCx fil OCxN NEH AR, W OCx #i
HESE5SEESMHE, M OCxN WHETE5SEEFETSMI. HE, OCx it {E S BHNT5% LA
FEIR, T OCxN s S X T 5% PRI ER . WREE K TAR OCx 5 OCxN #HyHps s,
NG P LE AR N B KT

FEX A KA S E 5 52 %55 OCXREF ZAIFIRAM T,

¥ TIMx CCEN.CCxP=0, TIMx CCEN.CCxNP=0, TIMx BKDT.MOEN=1, TIMx CCEN.CCxEN=I,
TIMx_CCEN.CCxNEN=1.,

9-26 i JLIX H A K A My

OCXREF
Complementary output oCx
with dead-time insertion <> Delay
OCxN
<“«>» Delay
Dead-time waveform
with delay greater OCxXREF
than the negative
pulse 0Cx
< > Delay
OCxN
Dead-time waveform
. OCXREF
with delay larger
than the positive
pulse OCx
OCxN
Delay
>

P af bl E TIMx BKDT.DTGN K 4 f2 45 4> il 18 f € X i [8) 2E 58 .
9.3.13.1 EEH OCXREF %] OCx 5 OCxN
R AR, AT RLEEE TIMx CCEN.CCXEN F1 TIMx CCEN.CCXNEN LI# OCxREF H 5 [ £
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OCx firtHal OCxN #ith .

XA TIRERI T %, M EAMRRRERIERCE I, 7 AT B ST e A s 45 e e, ilan
PWM  BREFASAT R o I 3 mT AASE FH A T e 19 i L 1 B DR e R T B P 1 #8197 2
5 AN B BEIX

W #% 8 TIMx CCEN.CCXEN=0 F1 TIMx_ CCEN.CCxNEN=1, B AN H.%h, 24 OCxREF Jy& H It
OCxN KA NH . H—J7m, WwHEH/%&E TIMx CCEN.CCXEN=1 1 TIMx CCEN.CCxNEN=1, 4
OCXREF AEH PR, OCx BB NEM. MK, 4 OCxREF MLH I, OCxN KA AH L.

9.3.14 NMZET)EE

A FRIZE D RES, B0 B R PR 4% i A 2 & o A R A S5 A JERUB . H2, BRIy, OCx 1 OCxN
f % AR ANBE RTINS Ab T A R, B E5 2 (CCxP A OIx) ~ (CCxNPAOIxN) ! =0.
MEAZANEE S, BMNEGE SR OR B, XEAF - E5 R4k,

B RIEEA G

W REPRECEAE, B RCC R B 2 R4 (CSS) Al

m  PVD FHff.

B 4% Hardfault 4.

B ESRIRHE S (EHEEREIT I E, mETRIE) .

B %R E TIMx_EVTGEN.BGN.

BAERE RS EER .  MOEN A AKHF. H PRI LLE TIMx_BKDT.BKEN K/ R 4-D0fE .
Wi E TIMx_BKDT.BKP #] DLk £ 41 E5 A5 T Bttt . F P Al BAEIHE 2 TIMx_BKDT.BKEN Al
TIMx_BKDT.BKP. /74 & TIMx BKDT.BKEN #1 TIMx BKDT.BKP J5, £%miA 1 4~ APB W&
WISEIR . R, FPHRESAE 1| APB I8 A B B 5 AL AE

MOEN 1) FREIR AT LU D 1, Bt DR SEnE 5 MED RN B E T — N ED . 2 S5
S MESE S Z AR ER . 3% E TIMx BKDT.MOEN A& H T, B P i EAE R BGZE 2 Bl d A
—MMER. FABNT B85S, B SRT FEPES.

MR A JEIAT IR -

B  TIMx BKDT.MOEN ¥4 705k, REi B ENTLRORES . SWRREREMRS. B EE
TIMx_BKDT.OSSI #&FHHARES . Bl MCU R4 %H, XK.

B —H TIMx BKDT.MOEN=0, &M @i 5 4 TIMx CTRL2.0Ix 4wz HFIkah.
B TIMx BKDT.OSSI=0, ZEHf skttt (th GPIO &M 8HEE) , &R Fr & H P .

B R IER A B AN, TIM AT 80T

B HURTARNE, SR B R E R ALK BRI, PRIV A T i SR o,
BRI LA,

B RARIR AL E I AR B, SRR ARSI EHTEOE, X (CCxP/OIx) A (CCxNPAOIxN) ! =0,
Bl OCx 1 OCxN {§sAAfE A 3% SR BN 245 2, ESEIX I ] S I A4 TIMx_CTRL2.0Ix A
TIMx_CTRL2.OIxN [{EIRBh4IH . 1R, BT MOEN EMEMFELD (K 2 4 ck_tim A
WD, BEIXE [P LK
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m R TIMx_BKDT.OSSI=0, & & RRe ik il A0, WRAERES H oy i, e IR
F LT o A RS, UZE TIMx_CCEN.CCXEN 5% TIMx_CCEN.CCxNEN A B P48 e
B
B 1% TIMx DINTEN.BIEN=1, ¥4 TIMx STS.BITF=1 i}, &/=4Hli.
B MRS RE T TIMx BKDT.AOEN, TIMx BKDT.MOEN ¥47E R —RX UEV KN AZKE. H) 0]
DUGE B SR . S A% E TIMx BKDT.AOEN, Nl TIMx BKDT.MOEN KA {REHGHSE, B3

FHRBCEAN 1o ERXMEOLR, R AT BME I EORRAIE 240 F 7 Al DICRE R 2040 N\ 32 B R A TR
FLYROK BN A e gl H At 22 4= 2 F

B REmMANGRN, TIMx BKDT.MOEN AGEH 3 & A s AF RN & A7, TIMx_STS.BITF ABETE %
PR AR A NTE HELF R AT 80IRAS

NORAER 224, RIZEHBE BA SR TG, JFARMEMAMHEE. ERFHEP RS %25, flinst
X FFELmfE] . OCx/OCxN P AZE I (PR A& OCxMD LB . A4 J3 AR k. F 2 ] pUE it % B
TIMx_BKDT.LCKCFG &8 H 3 Fifai gz —. {2, TIMx BKDT.LCKCFG HEEfE MCU Efi)5
EYN/ @

M) 2% 2 Py AT R s N R

9-27 WA RER IR B R AT

Break in
OCXREF
OCx =0Ix
[ a— <« <>
Delay Delay Delay —
OCxN =0IxN

(CCXENN=1,CCxNEN=1,CCxP=0,CCxNP=0,01lx= ~OIxN)

OCx =0Ix

Delay —
OCXxN =0IxN

(CCXEN=1,CCxNEN=0,CCxP=0,CCxNP=0,01x=~0IxN)

OCx

OCxN
(CCXEN=1,CCxNEN=0,CCxP=0,CCxNP=0,01x=0IxN)

9.3.15 HEM

Az g AL TR (Cortex-MO WAZAF1E) B, 4% DBG CTRL.TIMx STOP Ht#, TIMx 1144
A AR IR 5 TAESF b, VE 3.4.9,
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9.3.16 TIMx f& I} 28R 438l R 1 [F) 25

TIMx SER42 AT DA WL (B0, il A 145D i fi R S AT )25
9.3.16.1 IR : BEAHER

EEAEIUT, il FAF AT LR A H AR Ao Aiias . SR TN 37 /745 TIMx_AR. TIMx_CCDATx, Jf
PR H S UEV (TIMx_CTRL1.UPRS=0) .

DA 2 A A s«
1. EIE 1 ECE MBS TI A ETHS (TIMx CCMODI.CC1SEL=01, TIMx CCEN.CCIP=0) ;

2. M #E ik B N & A M X TIMx_SMCTRL.SMSEL=100 ) , filt & % N\ & & & TI
(TIMx_SMCTRL.TSEL=101) ;

3. Bshit#as (TIMx CTRLI.CNTEN = 1)
JEBERER T, 2 T Al 2 BRI, THEE AL I B a6 TH A JF BB il & bR 5 (TIMx_STS.TITF=1);
TIL (9 BT S bRt et A7 2 IR R B IR 2 B T a0 A (6 5037 [R5 HEG 512 1

9-28 SRS A L i

omroee | AEEEEERENENENEE

TI1

UDGN ’7

TITF

9.3.16.2 MR AR

TEMRASRR, A R floR = CETHE RBEIRD T RUloR TR IF AR T4

AT 2 fil A A 2 K 7= 41

1. JEiE 2 BB NN, K T2 ()BTRS (TIMx_CCMODI.CC2SEL=01, TIMx CCEN.CC2P=0) ;

2. EFEMERX R AR (TIMx SMCTRL.SMSEL=110), fil & #i A% #¢ TI2(TIMx_SMCTRL.TSEL=110);
2 TI2 kil 2] EFAEEy, TR, iR AR EE A (TIMx_STS.TITF=1) ;

TI2 () B THE -5 S bR 28 e 2 2 IR B IR A2 B TI2 46N =87 (720 F e 51
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Pl 9-29 fig s A T FRO 48 ] HL i

Counter clock=CN_CNT=CK_PSC Hﬂ—H—H—H
Counter register 64 @@@@

CNTEN

TI2

TITF

9.3.16.3 AR 1B

FENTHREECR a0 N\ 0 PR P T DA T 2 R v 4

PAR 2 1t A )

1. #IE 1 ’EN T BRI AREIEBEFE 2 (TIMx_CCMODI1.CCISEL=01, TIMx_CCEN.CCIP=1);

2. % B MR A AT K XL TIMx SMCTRL.SMSEL=101 ) , & #% TI {F A TRGI
(TIMx_SMCTRL.TSEL=101) ;

3. BshitHas (TIMx CTRLI.CNTEN = 1)

S O 6 = S S A =71 - e T  2 =  [11E A  € S  eR  OPA  ]
BT TR R AR B B AL (TIMx_STS .TITF=1);

TI B EFHE 5 SERR T AT 12 TA) B AE IR 2 T T 4 N B E8T [R5 B 5| R
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P 9-30 IR B Fs il v i

Counter clock=CK_CNT=CK_PSC

Counter register >< 34 @@a@
CNTEN
TIl1
TITF

Clear TITF

9.3.16.4 MR AR +SMERA PR 2

FERAE, Ml BRI 1T, THEER I B T IR B AR X 2, ETR {55 1E AR e
No  IXIH fil 7 3% 3 75 L% £ 9F ETRF (TIMx_SMCTRL.TSEL=111) .

XM T

1. JEIE 1 ECE AR TI #)_ETHES (TIMx_ CCMODI1.CCISEL=01, TIMx CCEN.CCIP=0) ;

2. f# BE 4b #F R Ab AL X 2 ( TIMx SMCTRL.EXCEN=1 ) , 4 #F fib & % ¥ & 8% E 7+

(TIMx_SMCTRL.EXTP=0) , filt KB MMM (TIMx_SMCTRL.SMSEL=110) , TRGI i%# TIl
( TIMx_SMCTRL.TSEL=101);

2 T Rl 2] EFAASEy, THEERAE ETR () B ARG THE, R Ef A brE (TIMx_STS.TITF=1) ;
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B 9-31 A EBI B3 2+ A A A 2T B s ] FL i

ETR

Counter clock=CK_CNT=CK_PSC —‘ —‘

Counter register 64 X 65 X 66

CNTEN

TI1

TITF

9.3.17 SERERFD

FITE TIM € I 8342 ARSIt e R b el I 10.3.14 F75,

9.3.18 P24 PWM Hith

AT RIS A EE AL E, rTRURRTXE T — PR E (BUnE4A 8 OCxMD. CCxEN 1 CCXNEN) .
MRE COM #AHSEAFRT, OCXxMD. CCXEN Fl CCxNEN TN #4146 25 T 2 748407 o

COM #AHF AL BT

1. #fF¥%E TIMx EVTGEN.CCUDGN;

2. 1£ TRGI i)_ETHAY BB A7 A

2 COM SR LR, TIMx_STS.COMITF #rEX5#5 E, 5 i (TIMx_DINTEN.COMIEN) ™
A, A DMA 5K (TIMx _DINTEN.COMDEN) #7724 DMA i#E3K.

THEERT ZMAREE FRE COM #EIFEAR OCx Ml OCxN Fi i 7 K :
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Kl 9-32 24N PWM, A COM (145 F (OSSR=1)

(CCRx)
Counter (CNT)
OCxREF
write COM=1
COM event
CCxEN=1 i =
COXNEN=O write OCX\MD 100 ggiﬁ'&‘;{o
OCxMD=100(forced inactive; 3
ook ( ) l | | OCXMD=100
OCxN “'—I
write CCXNEN=0
CCXEN=1 FIOCXMD=100
CCxXNEN=0 CCxXEN=1
OCxMD=100(forced inactive) \ CCxNEN=0
OCx l | ] OCxMD=100
OCxN | | | |
write CCXNEN=1
CCxEN=1 F1O0CxMD=101 CCXEN=0
CCXNEN=0 CCxXNEN=1
o OCxMD=100(forced inactive) \ OCxMD=101
CX
OCxN

9.3.19 frfidasiE O

GALGEHE PN T R TI2 fER8E, tH8Es X TIFPL 8¢ TI2FP2 bR VR #4711 4
T I B A TIMx_CTRLI.DIR H a5 g i i X ILE =F.

1. AR AAE T a4, TIMx SMCTRL.SMSEL =4001’;

2. AR RAE TR By it-#, TIMx SMCTRL.SMSEL= ‘010’

3. THEESIFIAE T A1 TI2 WA iH4L, TIMx_SMCTRL.SMSEL = ‘011°;

Gt %4 UM 24 T A O e R AR b, THEEs e 0 MIEZhEEME (TIMx_AR.AR [15:0]) Z[d]
HA . Rk, WERATACE A 3 EE A7 A TIMx_AR.

VERL: Gl as RECHI e B REC 2 AHEZE, A eI T

THEOT I S5 9mA%EHE S C R U R

167/480 EREREHERAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
i if: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057



Ay,
W) EIRER

www.nsingtech.com

R 9-1 U5 M 5 HLEE IR R

XS SR TIIFPLEE TI2FP2{5 %
BROLW (TILFPIXRLTI2, e Tl e T
TI2FP2XRETIL)

IAETILHH 5L [ I b it4 N N

{LiS i b it4 I N N
AAETI2i1 5L & N At I L 1+-4 I T 14k
fiX At R IF] T it T
FETIVRITI2 L3t % i A T ORI )b i3 )
fix w] b it Im] T it Im] T it [Tl

DU e £ 17 XA ds Ak LA i N4 50 () G 2 151«

1. ICIFP1 Wif#] TI1 (TIMx CCMODI1.CCISEL=‘01") , ICIFP1 AJ#H (TIMx CCEN.CCIP=°0") ;
ICIFP2 WitE] TI2 (TIMx_CCMOD2.CC2SEL=“01") , IC2FP2 A A (TIMx CCEN.CC2P=‘0’) ;
g NAE_EFHIS AL R B4 20 (TIMx_SMCTRL.SMSEL = “011°) ;

p wDn

Ja it %2 TIMx_CTRLI.CNTEN= ‘17,
9-33 it e B 2C T I THE SRR S

Forward Jitter Backward Jitter
TI1 | L
L
TI2
I
Counter

L

_l_ Up Down _|_|_|;_
al
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TN ICIFP1 MVE SO THEE AT o] (CC1P="1", HAhFC & [F B
9-34 ICIFP1 S M i) gt & e AR sz 451

jn

forward jitter backward jitter
TI1 || I (R
.
TI2
L
) gipl
ounter

9.3.20 5E/RIERE O

VT RAE RS R E I S =M S (CC1. CC2 F1 CC3) , ARJEEFEFE IR TIMx CHI.
TIMx_CH2 A1 TIMx_CH3 #8580 11E T Bt 2@ 1 TG .

SE N 28 7 AL B O MBS R E AR (TIMx SMCTRL.SMSEL=100") ; fili/RiE+ TI KBl k
TIIF_ED (TIMx_SMCTRL.TSEL= ‘100"), /K 3 #ii N AT AR A0 2 fis i T4 s S8 v- 4k, DRIt FH /B 1)
2% fiR/RBOmIE 1 BN TRC 5% (TIMx_CCMODI1.CCISEL=11") , HFiI5HH

B NS TR TR, AT Bk FL AT 2

MeFF g I AR IE 2 1) B Z0E I v Hh Rk e N 2RI COM S, BBt PWM I 67, =i 2%
S I 88 P finh 7 398 456 7 BRI B N s 2 45 5 (TIMx_SMCTRL.TSEL="ITRx") , Hfi3k/ L &5
A B B N SCORE TN # ( TIMx_CTRL2.CCPCTL~1) Jf 3¢ #f L F+#f TRGI i #5 fit & 5 ¥

(TIMx_CTRL2.CCUSEL=1).
R B TR .
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B 9-35 IR AR IR 1 5C 1

Interfacing timer

Ti1

TI2

TI3

XOR

Va

Counter(CNT)

(CCDAT2)

4

CCDAT1 l

TRGO=0C2REF

Advanced-control

timers(TIM1&TIM8)

R RN B B
< I il

OCIN

— 1

OC2N

oes. [T TAMAMTATT O

OC3N

for

Write
CCxEN. CCxNEN and
OCxMD for next step
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9.4 TIMx FF8#HR (x=1,8)

» VEM 1.1

45

R AL A7 St B B FH 2 4

L4

ATPLAHET (16 ) 87 (32 471) B I

9.4.1 FHEEK

U
T,

N

¥
(A

% 9-2 TIM1 Al TIM8 2717 5%

0 N3LNO o |110d2D| o o N3IN o | 4lan =} Noan o o1 o| o =} [o:T o lo o | NITOD | o o o
loz JRES 0% 1 113se20 3
Inasns STO0— —1se0 — —
T sladn ° pantasay o | NAITo0 | o | 41100 | o | N9TOD | o o o o o| 410 | o o o
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Reset Value |1|1|1|1|1|1|1|1 1|1|1|1|1|1|1| 1
TIMx_REPCNT REPCNTI[7:0]
030h Reserved
Reset Value 0|0|0|0|0|0|0| 0
TIMx_CCDAT1 CCDAT1[15:0]
034h Reserved
Reset Value 0|o|o|o|o|0|0|0|0|0|0|0|0|0|0| 0
TIMx_CCDAT2 CCDAT2[15:0]
038h Reserved
Reset Value 0|o|o|o|o|0|0|0|0|0|0|0|0|0|0| 0
TIMx_CCDAT3 CCDAT3[15:0]
03Ch Reserved
Reset Value 0|o|o|o|o|0|0|0|0|0|0|0|0|0|0| 0
TIMx_CCDAT4 CCDATA4[15:0]
040h Reserved
Reset Value olofo]o]o]o 0|0 0|o|o|o|o|0|0| 0
zlzlalzlxlz]| &5
TIMx_BKDT slelx|¥|8|g] &= DTGN[7:0]
044h Reserved =< ol 20
Reset Value ojlofo]Jo]o]o olo 0|o|o olololol 0
TIMx_DCTRL § DBLEN[4:0] ? DBADDR[4:0]
048h 3 g
Reset Value & o|o|0|0|0 & o|o|0|0| 0
TIMx_DADDR BURST[15:0]
04Ch Reserved
Reset Value 000|0000|000|0|0000| 0
N o
2| 52 [elel 5 [B] 55 [ElE] -
TIMx_CCMOD3 3 29 & | g |3 z2e & | w6 3
050h Reserved 8 8 8 8 % 8 8 8 8 %
2 2
Reset Value 0 O|O|O o]0 0 O|O|O 0o]o
TIMx_CCDATS CCDATS5[15:0]
054h Reserved
Reset Value 0|o|o|o|o|0|o|0|0|o|o|o|o|0|o| 0
TIMx_CCDAT6 CCDAT6[15:0]
058h Reserved
Reset Value 0|o|o|o|o|0|0|0|0|0|0|0|0|0|0| 0
Az HtE: 0x00
ZAE: 0x0000 0000
31 18 17 16
T T T T T T T T T T T
Reserved PBKPEN | LBKPEN
1 1 1 1 1 1 1 1 1 1 1
™ ™
15 14 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T T
CLRSEL Reserved CISEL Big,l\é[N CLKD[1:0] ARPEN CAMSEL[1:0] DIR | ONEPM | UPRS | UPDIS | CNTEN
1 1 1 1
™ ™w ™w ™w ™ ™ ™w ™ ™ ™ ™
Brigk LR Eii:3o)
31:18 Reserved e, WIRFEENE
17 PBKPEN PVD{EANBRKJG F (PVD as brk Enable)
0: 2k
P2y
1. ffige
16 LBKPEN HifEE NBRKS g (LockUp as brk Enable)  (Core Hardfault)
0: 2k
P2y
1. f#ge
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CLRSEL

OCxRefi£#% (OCxRef selection)
0: EFA#Ocxelr (ETR) 135
1: EFEANHOCKCr CGRECOMP) 55

14:12

Reserved

TREE, IR AL E

11

C1SEL

HiE11%$% (Channel 1 selection)
0: EHEAMICHL CREIOM) 2%
1. ®FEAFCHL CREACOMP) 55

10

IOMBKPEN

IOMYEABRKE AE (10M as brk Enable)
0: ffifk. EBEINEMNERFS CRAIOM)
1. 2k, EBENTEHERES CRECOMP)

9:8

CLKD[1:0]

wHh 2 45A T (Clock division)

CLKDI[1:0] 7~ CK_INT GERF#si£i) 1 DTS (T JEX I A & AE 24 A0 4 v i 2%
(ETR. TIx) 8D Z A 23 A0 EE o

00: tors = tek INT-

01: tors=2 Xtck nT

10: tprs=4 X tek Nt

11: fRE, AEMEAXAACE

ARPEN

H S E R ALV (Auto-reload preload enable)
0: TIMX_AR 248 I T af A4 25
1: TIMX_AR Zifra8 s+ A3 fdipe

6:5

CAMSEL[1:0]

PeREF Jexf 75453, (Center-aligned mode selection)

00: iBZENFHEN. TIMx_CTRLLDIR #55E A Fit#atm T it

01: rduxtFAal.  THEERAE T R SRR RV 1) R RO S LR bR
MEEN 1.

10: PR FEEL2, THEERTE D O R R TS ) b e L B R RS AL
wE AL,

11 xRS, THEERAE T O SR R, ) b BesiE R RO s L
BARWR SR ERN 1.

B YIRS (TIMX_CTRLL.CNTEN = 1) , AR ML F AL #He
Bl rfr e xf 5

DIR

JilH (Direction)

0: H¥dsm EitE

1. i8R NG

T 2 AL By PN 7 R G G 75 R i 9 H i

ONEPM

Ffk iz (One pulse mode)
0: ZAF sk, KA HA AT AR
1: AFREE MK, N REE BT R AL T B A 5

UPRS

HHTESRYE (Update request source)

ZAH TR LR UEV FR.

0: WIRTEHHUWEL DMA ERMERE, DUFEMFEAE AT DMA 4
K

— TR B R

— TIMx_EVTGEN.UDGN i % &
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(Ve # i}

— WA ) 45 ) S A
1o WARFECH TS DMA BERERE, RATHEEs L/ N & A 8 b el DMA
R

1 UPDIS FHAAH (Update disable)

AL TR R R A S E B (UEV) FFS

0: AH. ARl N &Mz —, KR UEV:

— VFEES B R

—TIMx_EVTGEN.UDGN {7t i% &

— A ) 5% £ I A

ST A AN A TR R (B AT SR

1: UEV #H. AEREFHFME, HTara (AR, PSC Al CCDATX) RIFEAIN
. WHE TIMXx_EVTGEN.UDGN 1 8 {7 MR 304% il 88 A tH A 547, T =8 94
AT B BRI 47 2

0 CNTEN {figeit %% (Counter enable)

0: ZEIbit%as;

1. fHRETHELES

M TEHFZE TCNTENLZT, SF36HT R, | T# AR i 20T aE L 1E. A
(UL E )t e i ECNTEN /7,

9.4.3 EHIFFFSE 2 (TIMx_CTRL2)

k. 0x04
HAifE: 0x0000 0000

31 . . . . . . . . . . . . 19 18 17 16
Reserved 0ol6 Reserved OI5
15 14 13 12 11 10 9 8 7 6 . . 4 3 r;] 1 TSV
Reserved o4 OI3N oI3 OI2N O12 OIIN oIl TIISEL MMSEL[2:0] CCDSEL [ CCUSEL | Reserved | CCPCTL
™w ™w ™w ™w ™ ™w ™w ™ I ™w I ™ ™ ™w
frisk B R
31:19 Reserved e, WIMRFEE AN (A
18 0l6 T ZIRRA6 (OC6HIH) SO,
17 Reserved e, WIRFEENE
16 0ol5 il A RPIRASS (OCS#HiH) » 2 WO,
15 Reserved e, DAMRFEEANE
14 ol4 Wi RIRZS4 (OC4fH) » B oI,
13 OI3N i RPIRAS3 (OC3N%IH) o & OIINAY .
12 oI3 il A RPIRAS3 (OC3%iH) » 2 WO,
11 OI2N A RIRA2 (OC2N%HiH) - 3 WOILINAL.
10 ol2 Wi RIRES2 (oC2fil) . & OIL.
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9

WA IR L (OCIN%HE )  (Output Idle state 1)
0: HMOEN=0i}, ZEIX5FOCIN=0;
1: HMOEN=0i, FEXJ50CIN=1.

ol

A RPIRASL (OCLf#iH)  (Output Idle state 1)
0: XMOEN=0H}, 4nszBlTOCIN, MIFEX FOC1=0;
1: MMOEN=0K}, uiszI TOCIN, MZFEX FOCL=1,

TI1SEL

TILi&#:  (TI1 selection)
0: TIMx_CHL15|IERTILHIN
1: TIMX_CH1. TIMx_CH2FITIMX_CH35| £ a5 EF TILH A .

6:4

MMSEL[2:0]

F R

X3 TR B RN RSB B FES SR (TRGO) .« AIREMIA AT :
000: EAL - 4 TIMX_EVTGEN.UDGN B { s Ml 28 7= R R AT, K EL
TRGO Jikit. #EJE—FiEHL T, TRGO LfME 5 5 9ebn & ALAH AT BT EiR

001: ffifig - TIMx_CTRLLCNTEN fiffEfilk#itt (TRGO). A FEFN B ZA e
IF 48 B3 7 — BN ) P I o A I 3%

% TIMx_CTRL1.CNTEN 7 B A7 BG4 0T Bl R S AN N s i, TH s Re s 5
BEhr.

MR RS S R ORI, TRGO A —ANEIR, FRaRigs 7 EMBER
(MW, TIMX_SMCTRL.MSMD f7HI¥iRE)

010: BT - EEFEFEHHE NI (TRGO). Filln, 3= 78 a8 2 mr F 7B M e i
AT IES -

011: LbEMk - 24 TIMx_STS.CCUITF #ixER (AMEE s eE) , Bkl
LI TIN,  filhf HE R0% — AN IE K (TRGO).

100: ¥ - OCLIREF {55 AfEfk%iH (TRGO).

101: H# - OC2REF {55 HfEMl k%t (TRGO) .

110: Hb# - OC3REF {55 AfEf kit (TRGO).

111: Hb# - OCAREF {55 AfEf kKt (TRGO).

CCDSEL

IR/ IDMAIE ¥ (Capture/compare DMA selection)
0: RACCxFHFIS, X HCCxHIDMAIEK;
1o HRAETH G, & HCCXKIDMATE K.

CCUSEL

s/t I T F  (Capture/compare control update selection)

0: WSS/ L s fil A 2 Tk 2k (CCPCTL =1) , Hfgilil i B CCUDGNAL 5 #i
ﬁ]s

Lo WS4 3/ b b i 7 & FlE 88 ) (CCPCTL =1) , AJ LAid it 1% B CCUDGNA Ek TRGI
A B TR REAT.

Vs B R RE G I E (A .

Reserved

TREE, IR AL E

CCPCTL

IR/ LTS sk %4 7 (Capture/compare preloaded control)

0: CCXEN, CCXNEN, CCxP, CCxNPHIOCXMDA A FZEE: 1,

1: CCxEN, CCxNEN, CCxP, CCxNPFIOCXMDALTRE#MN; wE %G, EI11R
7E V% B T CCUDGNA 5 1 37 -

T 0T X RA TR E (A
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9.4 4 NESFH|F/7A (TIMx_SMCTRL)

g Hdk: 0x08
EAi{E: 0x0000

15 14 13 12 11 8 7 6 4 3 2 0
EXTP | EXCEN EXTPIS[I:O] I EXTII:[3:0] I MSMD ITSEL[Z:O]I Reserved éMSEL[Z:OI]
b | & E1:37)

15 EXTP ShERfub R A% PE  (External trigger polarity)
ZAL IR FETRIG EETRA AR AE Jfi & 44
0: ETRHSFER B THA 2
1: ETRACHPER AR

14 EXCEN HMRET e R, (External clock enable) %A 8 FAMBIS £ 2 . JBRJE, 1138 HETRFE
RN OLED=w SR VeuNEL e
0: 28 AN PP 2,
1: ffReAMBR B2,
i L: 2[R EGES BT P 1 ISR G 2 BT, SR EEETEPHIIIA Yy ETRF,
2. PUF MBI AT LG 5f s #2202 [T (6T . RAHEEC, TTH R A =0 12,
TRGI E/4##Z) ETRF (TIMx_SMCTRL.TSEL #'111).
JE 3: B TIMX_SMCTRL.EXCEN /7SS il #1820 1 F# TRGI i£#:%) ETRF
(TIMXx_SMCTRL.SMSEL = 111 # TIMx_SMCTRL.TSEL = 111) #/5CE# /7

13:12 | EXTPS[1:0] | 4k i85 (External trigger prescaler)
SRS S ETRP (AR LR E N TIMXCLK $EK 1/4. 48 NFEREKSMERRohn, aT
DU 573 i ds R IR IC ETRP HOAB
00: JERATH A3
01: ETRPHIZRRLL2;
10: ETRPAIFEFRLA4;
11: ETRPJIZFRELIS,

11:8 | EXTF[3:0] | sk ugik  (External trigger filter)
XU T X ETRP (Z S HIRAREM ETRP B iedemms . Sehrl, Hopigpase—1
HOT B, O THESE N D3R E RISE Y .
0000: TEjEyaAs, LAFDTSHAE 1000: RFEARFSAMPLING=fDTS/8, N=6
0001: SREESMHRFSAMPLING=fCK_INT, N=2 1001: REESRFSAMPLING=fDTS/8, N=8
0010: REESMHRFSAMPLING=fCK_INT, N=4 1010: FXEESAHRFSAMPLING=fDTS/16, N=5
0011: RAFSIFRFISAMPLING=fCK_INT, N=8 1011: RFHIHRISAMPLING=fDTS/16, N=6
0100: RFEFAFISAMPLING=fDTS/2, N=6 1100: KAEATIFRISAMPLING=fDTS/16, N=8
0101: SRAESMHRISAMPLING=fDTS/2, N=8 1101: RAEAIZFFSAMPLING=fDTS/32, N=5
0110: RFEFAFISAMPLING=fDTS/4, N=6 1110: RAEARISAMPLING=fDTS/32, N=6
0111: SREESMHRISAMPLING=fDTS/4, N=8 1111: RAEAIZFFSAMPLING=fDTS/32, N=8

7 MSMD TR (Master/slave mode)
0: JIAEH;
1: fRHAN (TRGD EIEMWERET, DLAVE S ER S GEETRGO) 5 1M e 33 H
FEFRER . I EERAT LA E I 25 [R5 B — AN B — 1 AN AR 2 AR A Y
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hrig | B iR
6:4 TSEL[2:0] | flkik4% (Trigger selection)
X 3L T AU B I AR RN
000: A#FMlAO0 (ITRO) 100: TILIA¥sHEMIZE (TILF_ED)
001: &Rkl (ITRL) 101: JEHJSIER#RHMAL (TILFPL)
010: WEffilik2 (ITR2) 110: JEHJGIE R #RHMIN2 (TI2FP2)
011: WEBfAS3 (ITR3) 111: AMEBf A (ETRF)
B2 HRITRXFIAN Y, 2 W.3E9-3.
T BLEf] N GEFERHE (YSMSEL=000) A/ #2038, LI 7E 2T P4 4 iR 9 742 00 -
3 Reserved REE, WARFEEAME
2:0 SMSEL[2:0] | M#ExiE+  (Slave mode selection)

P THNBE S, MRS (TRGD A B0LNs 5 AN AMIERE G OB A% 1 55 17
a AN A A7 AR B

000: KHIMABE — GISRCNTEN=L, WIFor 4588 B4 B P SE R 6ok sh .

001: #mfd3eAial — RAETI2FP21 Hi°F, THEESETIIFPLIMILIE ) b/ N T4,

010: #mfid 32 — RABTILFPLI AP, THEESTETI2FP2 MR 1) b/ N it 4.

011: ZWAGARA3 — MRE 7 —/ME T AR, EERETILFPLAITI2FP21A 3 18 B/ FiH4.
100: At — fEiEE MR (TRGI) MI_ETHE, 5 EHrvIth bt 3l 7% 17 4.
101: (I8 — MR (TRGD s, THEESMRETFE . — AN NS, WiE

sk EAREAD o THEER KR SRS R E 251 .

110: il R — THEIREMMA A TRGIN LA S 3 (HAELD
.

111: AL - AR (TRGD 19 B THEIREN T 403 «
JE: IETILF_ED #i A H#A (TSEL=100) A, NE/HTHEHEA. XE4 %, TIIF_EDA
BEARTNLE AL G Y — TR, SRITT T T3 PR ZE R B R A G H o

R TR 10 5 2h 2 52 %

2 9-3 TIMx P4 ¥ 2 4%

Slave timer ITRO (TSEL =000) | ITR1 (TSEL =001) | ITR2 (TSEL =010) | ITR3 (TSEL =011)
TIM1 NA NA TIM3 NA
TIM8 TIM1 NA NA NA
9.4.5 DMA/HHfERER 78 (TIMx_DINTEN)
s Hht: 0x0C
ZAE: 0x0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved | TDEN |COMDEN| CC4DEN | CC3DEN | CC2DEN | CCIDEN | UDEN BIEN TIEN |COMIEN | CC4IEN [ CC3IEN | CC2IEN | CCIIEN UIEN
™w ™w ™w ™w ™ ™w ™w ™ ™w ™w ™ ™ ™w ™w ™
Al B iR
15 Reserved 1REE, DAIRFFEALE
14 TDEN RV ZDMAIER  (Trigger DMA request enable)

0: Z&i-fh’k DMAIE K
1: Rl A DMAERK .
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Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057

177/ 480


file:///C:/Users/xiao.jixun/Desktop/3602_TIM章节（AD_GP_BS）.docx%23_bookmark266
file:///C:/Users/xiao.jixun/Desktop/3602_TIM章节（AD_GP_BS）.docx%23_bookmark266

Ay,
W) EIRER

www.nsingtech.com

(e

Z2y i)
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13

COMDEN

FYFCOMIFIDMAIER  (COM DMA request enable)
0: 251LCOMKIDMAIEK;
1: fFLHFCOMIIDMAIEK .

12

CC4DEN

F IR/ EL B4 IDMATE K (Capture/Compare 4 DMA request enable)
0: ZX IR/ LB 4T IDMAIE R
1: RVFHR/ L4 IDMAIE R .

11

CC3DEN

SRR/ EL B 3IDMAIE K (Capture/Compare 3 DMA request enable)
0: 2R I3k L3 FIDMATE 3K 5
1: VIR HLEBIMDMATE K.

10

CC2DEN

TV IR/ EL B 2/ DMAIE K (Capture/Compare 2 DMA request enable)
0: Z5IEHH3R/LL B2 IDMAIE K
1: JUVFHSR/ HLEL2(KIDMATE 3K o

CC1DEN

FRVFHFR/ LB LDMAIE K (Capture/Compare 1 DMA request enable)
0: &L/ L LIDMAIE R
1: VIR R LIMDMATE K .

UDEN

RYFEFHFIDMAER  (Update DMA request enable)
0: ZEIEHHHIDMATE K
1: RFEHIFIDMAIE R,

BIEN

FUYFAIZEH BT (Break interrupt enable)
0: 2 150 4 ik
1: VRN,

TIEN

fih &2 W B (Trigger interrupt enable)
0: ZA b fil A s
1: ffRef .

COMIEN

ARYFCOMH I (COM interrupt enable)
0: ZkiCOMHIHT;
1: RFCOMH .

CC4IEN

VPSR EL 4 W (Capture/Compare 4 interrupt enable)
0: ZF L3R/ LA s
1o FaVFHii sk L4 bl .

CC3IEN

FVFS/ L 3H W (Capture/Compare 3 interrupt enable)
0: A% IEHf 3R/ L3 s
1o SRV SR/ L3l .

CC2IEN

SRV E 2 W (Capture/Compare 2 interrupt enable)
0: 5 bR/t 2 s
1: SRVFRER/ LR .

CClIEN

SRV E LW (Capture/Compare 1 interrupt enable)
0: 5 bR/ L L T s
1: SRVFRR/ LR .

UIEN

RYFEF W (Update interrupt enable)
0: ZE1ETHT s
1: VPR,
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9.4.6 R&FHFE (TIMx_STS)

e Hdk: 0x10
HAifE: 0x0000 0000

31 i i i i i i i i i i i 18 17 16
Reserved CC6ITF | CCSITF
I I I I I I I I I I I rc_w0 rc_w0
15 , 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved CC40CF | CC30CF | CC20CF | CCIOCF | Reserved | BITF TITF | COMITF | CCA4ITF | CC3ITF | CC2ITF | CCIITF | UDITF
I e w0  rew0  rte w0  re w0 w0  rew0 rew0 rew0 rewd rcw0 e w0 rc wO
frig 2 E1:57)
31:18 Reserved RE, LAURFEEAME
17 CCBITF fFR/EL g6 Wrbrid  (Capture/Compare 6 interrupt flag)
ZHCCLUTFHR .
16 CC5ITF R/ EL 85 Wi bRid  (Capture/Compare 5 interrupt flag)
ZHCCLUTFHIR .
15:13 Reserved e, DARFFEAE
12 CC40CF WK/ EAE i FRFRiE  (Capture/Compare 4 overcapture flag)
% JLCCLOCFHik .
11 CC30CF WK/ E Z i FRbRic  (Capture/Compare 3 overcapture flag)
2 JLCCLOCFHik .
10 CC20CF TR/t 2 E 2 i $ibric  (Capture/Compare 2 overcapture flag)
2 IL.CC1OCFHfiik .
9 CC10CF SR/t LE E i $ibric  (Capture/Compare 1 overcapture flag)
AR R B IE L B NSRS, AR e T AR E L. S0l iERR AL .
0: LEEHMR™A,
1. HESHME PR B TIMX_CCDAT1Z /i, CCUTFRIRESCE N1
8 Reserved RBE, DARFFEAH
7 BITF A kRit  (Break interrupt flag)
—HREMAGR, BEEZAE . WRAMERATR, WA RS 0.
0: TCARIZEHM4E,
1 AZEH N BRI 30 2.
6 TITF fi & e BrbRic  (Trigger interrupt flag)
MR AR F A CY I I 3R A T B T AR A B AR U, FETRGE A S Al
G ROaw, s R AT WS E . E RS0 .
0: Tofilk 28 S04 s
1o bR v BT S5 455 i )8
5 COMITF COMF ihic.  (COM interrupt flag)
—HPACOMEM CYHFR/LLEAEHIfI: CCXEN. CCXNEN. OCXMD T H) i%hr
MEEEE 1. E RS0,
0: FCOMFfFr=4:;
1: COM 45451 b7 o
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4 CC4ITF kI A WiFRiE  (Capture/Compare 4 interrupt flag)
X CCLITFHA .

3 CC3ITF BRI 3 WikRiE  (Capture/Compare 3 interrupt flag)
X CCLITFHR .

2 CC2ITF kIt 2 WikRic  (Capture/Compare 2 interrupt flag)
X CCLITFHA .

1 CC1ITF SR/ L WiFRiE  (Capture/Compare 1 interrupt flag)

0 5EE CCLR B A AR =

Brep gunf SRR AL, MR S LR A I, A R E (S
TIMX_CTRL1.CAMSEL fififid) . % HEHEE.

0: RKHEITH.

1: TIMX_CNT {5 TIMx_CCDAT1 RY{EAH .

2 TIMX_CCDAT1 KMEKT TIMx_AR BHER, WiRih$ssiy (Em Lo -/
] RO T A N R, ) TIMX_STS.CCLITE Ak A8 g e HSF .
R CCLRE B AN

DA FE AR AR, AR E . ZA R AFEGEEL TIMX_CCDATL #E%.

0: RKEEMANIHI.

1. RN, HHESECA TIMX_CCDATL Fifigk. 7£ IC1 A E 5k
AR ] (329

0 UDITF HHrWibsA (Update interrupt flag)

BIECL R A N RA R FAEN, AL iR

— 4 TIMx_CTRLL.UPDIS=0 B, JFHERTHESE LT (YR ESET
0 INA L EEFTHAFUEV)

— 34 TIMx_CTRL1.UPRS =0 I}, TIMx_CTRL1.UPDIS =0, Jfillid#ihit®E
TIMX_EVTGEN.UDGN i LA E#i#¥)4h1k CNT.

— 34 TIMx_CTRL1.UPRS =0 I}, TIMx_CTRL1.UPDIS=0, JfHit## CNT ifitk
HUEHYIGL.  (BH TIMX_SMCTRL 774D

ZAL HRAFEE

0: RKAETHHHEM

1o RAEFH W

9.4.7 HHFEREE (TIMx_ EVTGEN)

s Hihk:0x 14
527 1E:0x0000
15 8 7 6 5 4 3 2 1 0
' ' " Reened ' ' BGN | TGN |CCUDGN| CC4GN | CC3GN | CC2GN | CCIGN | UDGN
frisk B iR
15:8 Reserved e, DAORFFEAE

180 /480 EREARBEHERAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057



Ay,
W) EIRER

www.nsingtech.com

frig B4 iR
7 BGN FEERM M (Break generation)
AEAF R ER, ZAAT BT SRS, TR TIMX_BKDT.MOEN =0,
TIMX_STS.BITF =1, WIRARR -HhWIRIDMARHEE, 2= A R I FIDMA.
AL AT B BhIEE .
0: Jcahfk
1 AR ZEHE
6 TGN PRl R A (Trigger generation)
A EA, AT PR . TR TIMX_STS.TITF =1, 4 5AH N
BT HIDMARE e, B AL P HIDMA. 47 A B 3hiE %
0: Jcanfk
L AR AT
5 CCUDGN WL R, PAERHIEH  (Capture/Compare control update generation)
G E . WA TIMX_CTRL2.CCPCTL =1, MIAVFH#H CCXEN.
CCxNEN Hl OCXMD 7. iZhrefEf:H %
0: LIk
1: #E—ACOMFiff
TR BB GG H 88 A
4 CC4GN PEAR IR A% (Capture/Compare 4 generation)
2% CCLIGNHHE .
3 CC3GN FEAER IR/ ELE3EE:  (Capture/Compare 3 generation)
2% CCLIGNHHE .
2 CC2GN PEAER IR 23 (Capture/Compare 2 generation)
Z%CCLIGNIHIE .
1 CCIGN PRI 13 (Capture/Compare 1 generation)
LA BB, AZALFT DA AR R . A B B
CCL RLIEE o far i B -
TIMX_STS.CCUTF i plim, WA EiA DMA #fEfRe, mta™ MR
Al DMA.
CCIN RLEE AMNE AN -
TIMX_CCDATL ¥k 4aiih e E, I8 TIMx_STS.CCUTF brEfim, WM
TIRTFT DMA BAERe, W& EARRL AT DMA. 4 TIMx_STS.CCLITF &4
FrrE, MiFrE TIMx_STS.CC1OCF.
0: LANE
1: Ap CCL AR/ AL
0 UDGN PEAEEEEAE  (Update generation) %0 HARAEE D, L EBITE 0,

IR ER, ZA AT DR RCE R T TR S ERIAA A, TR
SHOEE, TR TE P U FrE e BB 2 EE, AR RO U
TIMX_ARZFFEME. iZh B g 3hiEE.

0: LahfE

1o AR B F A
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9.4.8 R HBEATFE 1 (TIMx_CCMOD1)

s HbE: 0x18

EAIE: 0x0000

WIETHTEAN Gl sl (=), IBIER 5 A AR CCxSEL f75E Y. Z# e dle
AR FTE S AR A0 R ANl OCx il T 7Ed i BC F I ThaE, ICx A TiEE fEM AT
IThRE. B R, (A — AN A A A T IR D Re = AN 11

it bR A
15 4w 11 10 9o 8 7 6 4 3 2 1 0
OC2CEN OC2MD[2:0] OC2PEN | OC2FEN CC2SEL[1:0] OCI1CEN OCIMD[2:0] OCI1PEN | OCIFEN CCI1SEL[1:0]
- T N r; - T . v
Rrig B2 R
15 OC2CEN iy B2 0fdifE (Output Compare 2 clear enable)
14:12 0OC2MD[2:0] iy B2z (Output Compare 2 mode)
11 OC2PEN i Eb 2 T Hifdi At (Output Compare 2 preload enable)
10 OC2FEN M L2 GE  (Output Compare 2 fast enable)
9:8 CC2SEL[1:0] IR/ 2i%k$E .  (Capture/Compare 2 selection)
ZALE SCEIE R TR CGRNAED RN IE
00: CC2iliE#: ML & Nt
01: CCHIEHALENMA, IC2HEETI2 L
10: CCiBIEHFLE AN, IC2HUAETIL L,

11: CCMBEHAL B NN, IC2MUETRC Lo AR s T AETE A 3 Ak & s A 3k
i CEHTIMX_SMCTRLZ 728 I TSELALIESE)

JE: CC2SEL (N 7B F /77T (TIMX_CCEN &7 ##/)ICC2EN=0) 7 i 547.

7 OC1CEN W HBi I 0’ M BE  (Output Compare 1 clear enable)

0: OCI1REF ANZETRFHi A 54 ;

1. —HAMBEETRF®M A = HF, JHFROCIREF=0.

6:4 OC1MD[2:0] Wi BB (Output Compare 1 mode)

Xefr T E KIS % ES OCIREF, BRE T OCL # OCIN [fH, fEmHT
H%, M OCl A1 OCIN M 3 B kT TIMx_CCEN.CCLP Fl
TIMx_CCEN.CCINP 7.

000: #h. TIMx_CCDATL FHAF#FITHEEE TIMX_CNT Z [tk OCLIREF
155 BA T

001: fpifiE 1 W& NITEE A HET. 24 TIMX_CCDATL = TIMX_CNT Hf,
OCIREF {5 54 b il Ay B .

010: fiEiE 1 WE NITEE LR HET. 24 TIMX_CCDATL = TIMX_CNT Hf,
OCIREF {5 54 bl Ak fF.

011: #M%%. 24 TIMx_CCDAT1 = TIMx_CNT i}, OCIREF {5 5K EH%%: .

100: BHI LR . OCIREF {55 #om b Ak H .

101: 8H1A R . OCIREF {55 #om b A B .

110: PWM #&x 1- 7/ B, Wi TIMX_CNT < TIMx_CCDAT1, Nli#i&
1 ) OCIREF &5 &P, BMOMEHF. £ P8, i
TIMx_CNT > TIMx_CCDAT1, Wifii& 1 ) OCIREF 155 MK, &N AEH
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111: PWM #E:0 2- fEm B8, 4R TIMX_CNT < TIMX_CCDATL, Nji@iE
1 1) OCIREF {55 NMCHF, B yEF. £ P8, i
TIMx_CNT > TIMx_CCDAT1, Wifii& 1 () OCIREF {55 N, N AKHE
2l 4 PWM 20 1 26 PWM #2C 2 #7, OCIREF 4V (R R 4AR T
H BB S 25 H A2 PWM B0 A 22203

3 OC1PEN

Wi Eb i 1 TNk # A% (Output Compare 1 preload enable)

0: %A TIMX_CCDAT1 ZA7#sMITiinaithae. SCREBERI X TIMX_CCDATLZ A7 #5 idt
ITEEAE, BNMESL R AR

1: ffifit TIMx_CCDAT1 A48 ITmaThae. AU FMNE A7 28 AT B B 1R AE
MR AR, TIMx_CCDATL RIME#MINE B FaEmt.

7 1: HAE2 TIMX_CTRLLONEPM =1 (@I T) #1, 4 7€/ PWM #2(
AT TN 177 B T% T T o

2 OC1FEN

HrH iRl POEfEEE (Output Compare 1 fast enable)

AL TR CCHi %o i i B N A4 T ¥

0: IRIEIHEIE 5 CCDATLINIMA, CCLIEWHAE, RMEMRIRZITH M. 2k 23
N —NE IR, WoE CCL i H (1 5/ E I 5/ I i

1: A EIfd R 230G OB ERBE RAE T —IRILEULAS . BRIk, OCLM: ¥ & AL
HLSPATT 5 E A S TG OG o SRABE i A 23 11075 AR AT CC L% HA [V F1 228 BT 48 45 % 9 34 B e
.

OCXFEN H 7E i3# pi it B il PWM 15 PWM2 5 2 e 1 A -

1:0 CC1SEL[1:0]

IR/ %P,  (Capture/Compare 1 selection)

X245 SCEIE T ) CRRINAR D ANk %

00: CCLEIEHILE Jvft;

01: CCLEIEMME AMA, ICIHRTETIL L,

10: CCLHEHEALE NN, ICIBUEFETI2 k;

11: CCLBEMWME NN, ICIMAETRC Lo BEARZN T AELE P 5 fid 2 4 A\ 3k
i CEHTIMX_SMCTRLZ 728 I TSELALIESE)

7. CCASEL (XA E F /7] (TIMX_CCEN 72 /)ICC1IEN=0) 7 & i 547.

SOV EIR W

15

11 10 9 8 7 4 3 2 1 0
T T

IC2F[3:0]

IC2PSC[1:0] CC2SEL[1:0] ICIF[3:0] ICIPSC[1:0] CCISEL[1:0]

™

™ ™ ™ ™ ™

(VA= 22y

iR

15:12 IC2F[3:0]

NI ZR2UE I S (Input capture 2 filter)

11:10 IC2PSC[1:0]

N FR2T 0 88E  (Input capture 2 prescaler)
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(A= 2R Hik

0:8 CC2SEL[1:0] iR/ 2i% 4% (Capture/Compare 2 selection)
X247 SR M7 A RN 5 BN R 3% 4% <
00: CC2IBIEHILE Ak ;
01: CCiEHACE NN, IC2BRIFTETI2 |
10: CCZEEMME NN, IC2HLEAETIL I

11: CCIBIEWAL B NMN, IC2HUETETRC b B AN AR P 720 finh o By A Ak o it
(HTIMX_SMCTRLZ /78 I TSELALIE SR
J#: CC2SEL (X Z#HE S (TIMX_CCEN & 724 #CC2EN=0) 7 # 1 5#7.

7:4 IC1F[3:0] G IRLIES S (Input capture 1 filter)

X JUALE ST TILEI R AEANZE S B I a K o BTl 38 el — DS B 4,
EACF BN ARG 27 A — AN B -

0000: JCyEyss, LhforssRFE  1000: RAEAIZEfsameLine=fors/8, N=6

0001: KFEMIZRfsampLine=fck INT, N=2 1001: KAESE fsampLing=foTs/8, N=8
0010: KFEMIRfsampuine=fck INT, N=4  1010: KAHEHIZR fsampLine=fors/16, N=5
0011: KFEMIRfsampuine=fck nT, N=8  1011: KAHEHIZR fsampLine=fors/16, N=6
0100: Kz fsampLing=foTs/2, N=6 1100: RAFEHIFE fsampLine=fDTs/16, N=8
0101: FFfSnZfsampLing=fors/2, N=8 1101: RFEHIE fsampLine=fDTs/32, N=5
0110: EKFf:SiZfsampLing=fors/4, N=6 1110: RFEHE fsampLine=fDT5/32, N=6
0111: RFfSnZfsampLing=fors/4, N=8 1111: RFEHE fsampLine=foTs/32, N=8

3:2 IC1PSC[1:0] N IRITI 2 45i%s  C(Input capture 1 prescaler)
X247 5E LT CCLUA (ICL) [T/ 4 2 %0

— HTIMx_CCEN.CC1EN=0, M|/ 45igssEfr.

00: JCTRAMHAE, 4fgRai N 1 FR I 0 0 f— AN A VR AR Al R — AR 3K«
01: HF2/NFEAHil R — KA 3R

10: A FAF Al — IR

11: RESANFEAFfil & — A IR .

1.0 CC1SEL[1:0] i gR/Lb i1 (Capture/Compare 1 Selection)
X247 5 SCEE R TR CRNfD KB IL
00: CCLiHiE #eiic & vl th ;

-
01: CCLHIEHACE NN, ICIBRITETIL L

10: CCLEEMME AN, ICIBLSAETI2 I

11: CCLEEWALE NN, ICIBETAETRC Eo AR AY T ARLE P 30 fih 2 S A\ oz ade v vt
(HTIMX_SMCTRLZ {745 I TSELALIER)

JE: CCASEL (X A8 51T (TIMX_CCEN & 77 #8#CC1EN=0) 7 &7/ 547,

9.4.9 R HBEATESE 2 (TIMx_CCMOD2)

s Hbit: ox1C

ZAE: 0x0000 0000

%% L CCMOD1 247 2% (4 ik
i H P A
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15 14 12 11 10 9 8 7 6 4 3 2 1 0
OC4CEN (;C4MD[2:OI] OC4PEN | OC4FEN CC4S1;L[1:O] OC3CEN (I)C3MD[2:(;] OC3PEN | OC3FEN CC3SFiL[1:0]
- T o r; - T S r;
frig BFR E1:57)
15 OC4CEN K L 84350 AL (Output compare 4 clear enable)
14:12 OC4MDJ[2:0] K BiafE st (Output compare 4 mode)
11 OC4PEN By EL AT 4 fd A (Output compare 4 preload enable)
10 OC4FEN Kt BB AREEfE B¢ (Output compare 4 fast enable)
9:8 CCA4SEL[1:0] HiFR/Eb 41k (Capture/Compare 4 selection)
Z2E SCEIE M) CRINARHD RN iEEE
00: CCAHIEHHCE M ;
01: CCABIEHMACE NN, ICAMGIETIA L
10: CCAMEIEMACE NN, ICARGIETI3 L
11: CCABEHAE NN, 1CAMITETRC b MBI CAETE Py fs R iy N A3 o B
(HTIMX_SMCTRLZF /785 FITSELAZIE R
JE: CCASEL (X A4FE F] (TIMX_CCEN #F A ICCAEN=0) 72 i/ 547,
7 OC3CEN iy E B335 0fdifE (Output compare 3 clear enable)
6:4 OC3MD[2:0] M b E3HE . (Output compare 3 mode)
3 OC3PEN B EL 3T #ifd At (Output compare 3 preload enable)
2 OC3FEN iy B3 bRE AL BE  (Output compare 3 fast enable)
1:0 CC3SEL[1:0] PR/ E3iE#  (Capture/Compare 3 selection)
X2 SCEIE R A CRINARHED K&
00: CC3imI&HMAC & Nkt :
01: CCIImIEHMACE NN, ICIMGETIZ L
10: CCIImiBEHACE NN, ICIMGTETIA L
11: CCI@EMALE NN, ICIWIETRC o BB TAELE 3 sl R 4 N A Ik
(FHTIMX_SMCTRLZF /788 ITSELAZIE R -
J: CC3SEL (K A1TE Feh/ (TIMx_CCEN ZF7ZA$#9CC3EN=0) 72 i 547,
AR
15 12 11 10 9 8 7 4 3 2 1 0
I IC4FI[3:0] I lC4PSIC[1:0] CC4S1;L[1:O] I 1C3FI[3:0] I IC3PSIC[1:0] CC3SFiL[1:0]
(= 2R R
15:12 IC4F[3:0] NI SRAUEIL A% (Input capture 4 filter)
11:10 IC4PSC[1:0] SN IRATI42%  (Input capture 4 prescaler)
9:8 CCASEL[1:0] i $R/ 43k % (Capture/Compare 4 selection)

X247 SCEIERTT I G ), SN G £

00: CCAIEIEH;ACE i s

01: CCABIEMMLE AN, ICARGIETI4 L,

10: CC4HEMAL B NN, ICABNAETI3

11: CCAMMIBHACE NN, 1CAMBIETRC o AR AN T AFE A 0 i o s A\ ki v i (bt

TIMX_SMCTRL?Z5 {728 I TSELALIE ) -

J4:: CCASEL (K 7738578 S 7/ (TIMX_CCEN %77 ##JCCAEN=0) 7 42 F] 5 7.

E R ARG ERAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057

185/480




Ay,
W) EIRER

www.nsingtech.com

(A= 2R HR

7:4 IC3F[3:0] NI IR3VEPES (Input capture 3 filter)

3:2 IC3PSC[1:0] IR IR3TI A 45A% (Input capture 3 prescaler)
1:0 CC3SEL[1:0] i #R/ 33 4% (Capture/compare 3 selection)

X247 5 SCHEIE R TT G ), SN g £

00: CC3iliE#HCE NI ;
01: CCIEIEBEMACE NN, ICIHHTETI3L;
10: CCIHIBEWACE NN, ICIHEITETI4L;

11: CC3iMIEMACE NN, ICIMHETRC Eo AR RN T/ E P 0 fish o s A\ iz ik o i (bt
TIMX_SMCTRL & A74% I TSELA 1E %) o
Ji: CC3SEL (K 22188 K Hf(TIMX_CCEN & ZZ44CC3EN=0) 7 & 7/ 5 /7.

9.4.10 HERHLEMERES 5% (TIMx _CCEN)

ek 0x20
HAifE: 0x0000 0000

31 i i i i i i i i 22 21 20 19 i 18 17 16
Reserved CCo6P CC6EN Reserved CCspP CCSEN
15 , 14 13 12 11 10 9 8 7 6 r‘SN rZV 3 2 r;V r(\))v
Reserved CC4p CC4EN | CC3NP |CC3NEN| CC3pP CC3EN | CC2NP |CC2NEN| cCC2P CC2EN | CCINP |CCINEN| CCIP CCIEN
frisk 2R R
31:22 Reserved e, DARFFEAE
21 CC6P kb Eced i (Capture/Compare 6 output polarity)
£ TIMX_CCEN.CC1P K3k .
20 CCBEN iR/t scedm i i (Capture/Compare 6 output enable)
% TIMx_CCEN.CCIEN Hyfid
19:18 Reserved e, DARFFEAE
17 CCs5P RS Ak PE  (Capture/Compare 5 output polarity)
% Z%TIMx_CCEN.CC1PJ ik .
16 CC5EN TR/ S H I fHBE  (Capture/Compare 5 output enable)
%% TIMx_CCEN.CC1EN [fj#iik
15: 14 Reserved TRE, DAURFFEAE
13 CCc4p IR/ LB A% Ak PE  (Capture/Compare 4 output polarity)
% Z#TIMx_CCEN.CC1PHIHiik .
12 CC4EN IR/t 4% A BE  (Capture/Compare 4 output enable)
2% TIMx_CCEN.CC1EN [k
11 CC3NP TR H AN iM% (Capture/Compare 3 complementary output polarity)
Z#ZTIMX_CCEN.CCINPHIH#IA
10 CC3NEN W3 H AN /i (Capture/Compare 3 complementary output enable)
% TIMx_CCEN.CCINENFHI IR .
9 CC3pP W3 AR YE  (Capture/Compare 3 output polarity)
£ FTIMx_CCEN.CCLPHIHiA .
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frig B4 iR
8 CC3EN iR/ EL 3% it (Capture/Compare 3 output enable)
Z:#TIMX_CCEN.CC1E Ik
7 CC2NP TR/ EL B2 B AN i (Capture/Compare 2 complementary output polarity)
£ TIMX_CCEN.CCINPHEIAR .
6 CC2NEN L2 H AN /i (Capture/Compare 2 complementary output enable)
2% TIMx_CCEN.CCINEN (I #ik o
5 ccap 3R/ B 2% AR (Capture/Compare 2 output polarity)
£ FTIMx_CCEN.CCLPHIHiA .
4 CC2EN W25 i fliRE  (Capture/Compare 2 output enable)
%2 TIMx_CCEN.CC1EN[##ii& .
3 CCINP R/ 1 oAby A% (Capture/Compare 1 complementary output polarity )
0: OCINE A7 2%
1: OCIN{RHLFA K.
2 CCINEN /LB L AN g i RE (Capture/Compare 1 complementary output enable)
0: Z5M - 25t OCIN f5%5. OCIN fJHI P T TIMx_BKDT.MOEN,
TIMx_BKDT.0SSI. TIMx_BKDT.OSSR. TIMx_CTRL2.0l1. TIMx_CTRL2.0I1N #I
TIMx_CCEN.CC1EN [#i{# .
1. fHRE - fHAEMH OCIN /55 . OCIN HJHFHkR T TIMX_BKDT.MOEN.
TIMx_BKDT.OSSI. TIMx_BKDT.OSSR. TIMx_CTRL2.011. TIMx_CTRL2.0I1N #I
TIMx_CCEN.CC1EN [#i{# .
1 CC1pP 3R/ AR (Capture/Compare 1 output polarity)
CCLX RLEE ok AU «
0: OCl mHIFHK
1: OC1 fKH AR
CC LA RLEE N «
KB, %A A iR A2 1 IC LR R ICLA SRARTS SR AR A5 B B 5 5
0: FESAH: 2 ICL P ETHAN R ERMREE. S AEAMIRAN, 1C1 2R RAH .
1o [Afl: 2 ICL PAA RREINI R A ERBN . MRS RlA I, 1ICL At
0 CCI1EN R/ L A BE  (Capture/Compare 1 output enable)
CCLEERE Nt
0: RH— OCLZEI-HuH, DKILOCLAYHIH B F## T"MOEN. OSSI. OSSR. OI1,
OILNAICCINENALFI{H -
1. JFA— OCL{E T th B BRI sl 51 I,  Fofi il i ~FR 38 T-MOEN. OSSI. OSSR.
Ol1. OILNFICCINENAY [fi{i .
CCLEERE M
ZALRGE T IHEER B 2 B R SE A TIMX_CCDATLEH 74%
0: %L L,
1. fligRfae.
£ 9-4 7RI BRI TAN HBTE OCx A1 OCxN & Ar
Bt b RS
MOEN IOSSI |OSSR ICCxEN |CCxNEN OCx HTHPIRE |OCxN RS
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i 251 C5E SR I

0 0
0Cx=0, OCx_EN=0 OCxN=0, OCxN_EN=0
T AR 1 (55 2T OCXREF + 4,
0 1 IOCXxN= OCXREF xor CCxNP,
0OCx=0, OCx_EN=0
OCxN_EN=1
OCXREF + 1%, i AR 1 (5 e B AT
1 0l0Cx= OCXREF xor CCxP,
OCxN=0, OCxN_EN=0
OCx_EN=1
. 1OCXREF+ W + FEIX, OCXREF At + it + FEIX,
OCx_EN=1 OCXN_EN=1
T AR 1 (55 2T 2R 1 (5 e AT
11X 0 0
OCx=CCxP, OCx_EN=0 (OCXN=CCxNP, OCxN_EN=0
DCHRAS Char B A e HoWTGERK
OCXREF + Rt
HLF)
0 1
IOCXxN= OCXREF xor CCxNP,
(OCx=CCxP, OCx_EN=1
OCxN_EN=1
OCXREF + #1%, DGR Car A 8 H oW JE 3D
1 0
IOCx= OCXREF xor CCxP,
OCXN=CCxNP, OCxN_EN=1
OCx_EN=1
. 1OCxREF+ Wt + 3EIX, OCXREF J<#f + thtt + FEIX,
OCx_EN=1 OCxN_EN=1
0 0 Ofir B 28 1E (5@ I 28 Wi o)
0 0 1f7+5: OCx=CCxP, OCx EN=0, OCxN=CCxNP, OCxN_EN=0;
0 1 O I B A7AE: 1% (CCxP ~ OlIx) ~ (CCxNP~OIXN)! = 0,
0 1 15T —NFEX B [a] i OCx=0Ix, OCxN=OIxN
0 NP e S
1 0 OPRHPIRES (i RE B E R~
1 0 1f##: OCx=CCxP, OCx_EN=1, OCxXxN=CCxNP, OCxN_EN=1;
1 1 ORI 4P f74E: {H¥ (CCxP ~ Olx) ~ (CCXNPAOIXN)! = 0,
1 1 13 —/NFE X A J§ OCx=0Ix, OCXN=OIxN,

1. SR —ANEE R 2 MR A S (CCXEN=CCxNEN=0) , FB4 OlIx, OIxN, CCxP F1 CCxNP #4iisE £ .
VG BIERER T T OCx il OCxN B HIS) B 1O G HIHTHKE, AT OCx F OCxN iE KA F GPIO LLK

AFIO 17 #%.
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9.4.11 TH¥E (TIMx_CNT)

ek 0x24
EAi{E: 0x0000

15 . . . . . . . . . . . . . _ 0
CNTI15:0]

ALk B #id

15:0 CNT[15:0] HEALHME  (Counter value)

9.4.12 FiaHizs (TIMx PSC)

fmFsHE: 0x28
HAME: 0x0000

15 . . . . . . . . . . . . . . . 0
PSC[15:0]
-
frigk 2R iR
15:0 PSCI[15:0] sy ANiasi{E  (Prescaler value)

THEER BT fok_ont = fox_pse/ (PSC [15:0] +1).
TR RN, PSC {HASZIMEBI TR/ S R T2 A2k

9.4.13 HaEEEFFE (TIMx_AR)

% Hiht:0x2C
S 7 {H: OXFFFF
5 . . . . . . . . . . . . . 0
AR[15:0]
frisk B R
15:0 AR[15:0] HEIE®EAME  (Auto-reload value)
ARGLE TG AL N SLR I H B AR AP A I . FAIS#9.3.170: 17 XARIE i

FIENPE o
L EEEAE SN, AT,

9.4.14 EFIHEHFHFSE (TIMx_REPCNT)

k. 0x30
EAifE: 0x0000

15 T T T T T T T 8 7 T T T T T T T 0
Reserved REPCNT[7:0]
1 1 1 1 r‘IN
(a1 B2 R
15:8 Reserved TRE, DLAURFFEAME
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(£ ey i}

7:0 REPCNT[7:0] EEHHIRMME  (Repetition counter value)

HEEHEES B HE (N+L) /NS A A S F T A B3 3 = e 555 3 o I 28 7 A
%, Hr N J& TIMXx_REPCNT.REPCNT fifH. 7R LT, BT EEsu
) N RO R R HOA T U B S SRR R R B i AR TR TR
BRI SEE. #®E TIMx_EVTGEN.UDGN 74 55 ik
TIMx_REPCNT.REPCNT {4 2 H-A4 BE H 44

9.4.15 FERHEEFS 1 (TIMx_CCDAT1)

s Hidl: 0x34
SAE: 0x0000 0000

15 . . . . . . . . . . . . . . . 0
CCDATI[15:0]
Al B4 iR
15:0 CCDAT1[15:0] SR/ BB L{E (Capture/Compare 1 value)

B CCL HiEWeE N .

CCDAT1 W& 5488 TIMx_CNT H#MIME, £ OCl fit ER G,

WARARAE TIMx_CCMODI1.OCIPEN {7+ TN LIAE, W5 N RME 22 57 R 5 B4 2L
TR AW, DUMTEHEAER AR, HUNEEA SRS TR

B CCl W E NN

CCDAT1 B& &G —MRAMIR 1 FF (ICL) i3 E.
LB A AT, 25/7%% CCDATL1 f1 CCDDATL HAsiEEL

R E i N, %74 CCDATL Ml CCDDATL & 5.

9.4.16 R HEFAEE 2 (TIMx_CCDAT2)

s HuE: 0x38
Al 0x0000 0000

15 . . . . . . . . . . . . . _ 0
CCDAT2[15:0]

frisk B iR

15:0 CCDAT2[15:0] /L BEE2F)1E  (Capture/Compare 2 value)

B CC2 MR E NHH:

CCDAT2 f&E 5488 TIMX_CNT HEHIME, £ OC2 Hth Bk IMES.

WIHRTE TIMx_CCMODI1.OC2PEN A Hrik iR Fm#thfie, WE N ME 2 AL 5 2175 2L
AR BN, PCUEHEMRAERN, LHUNEREA S S aA7As

B CC2 MiERENHA:

CCDAT2 f &t Ja — MR 2 F4F (1C2) f&¥itit s .

Lc B O A, %7EA% CCDAT2 FI CCDDAT2 HAEiLEL.

M E O N, %/ 8% CCDAT2 Ml CCDDAT2 & 5.
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9.4.17 HIRHEZFEE 3 (TIMx_CCDAT3)

gtk 0x3C
HAifE: 0x0000 0000

15

www.nsingtech.com

CCDAT3[15:0]

w/r

(e

ey

it}

15:0

CCDAT3[15:0]

iR/ ELBG@E 3118 (Capture/Compare 3 value)

B CC3 M E Aimh:

CCDAT3 E& B 5448 TIMX_CNT LLEM{H, 7€ OC3 #ith LR HES.

WERAKRAE TIMx_CCMOD2.0OC3PEN i ik FEFin#k Dhse, WIS N M{E 2 7 B f BA 20
TAEE . AN, PSR AR AR, IBUNEE A S B S A AR .

W CC3 M E NN

CCDAT3 A&t Ja — M A#IR 3 FF (1C3) f&¥i it Hasfi .

Hc B O AR, %77E%% CCDAT3 F1 CCDDAT3 HAEiEL.

LB oM R, 2F7E4% CCDAT3 fl CCDDAT3 £ R[5,

9.4.18 HPEREEFFS4 (TIMx_CCDAT4)

s Hidl: 0x40
SAE: 0x0000 0000

15

CCDATA4[15:0]
1

w/t

A3k Z2y i)

ik

15:0 CCDATA4[15:0]

FSRILEEEA{E (Capture/Compare 4 value)

B CC4 JHIEWE N -

CCDAT4 &S HH4as TIMx_CNT ELifI{E, 7 OC4 ik ERHfES.

WFRARTE TIMx_CCMOD2.OCAPEN i HPi £ HUMETIRE, B N MIME 257 R 5 2145 3L
WA BN, PCHEFEMRAER, REUNEEA SIS A 8.

B CC4 B E NN

CCDAT4 & e — MaAIIR 4 FF (1ICH) FHHnIiHssE.
LB oA A, 2577 %% CCDAT4 f1 CCDDAT4 HAEEEL

G E i RN, %A% CCDAT4 fil CCDDAT4 & 5.

9.4.19 MEFBEXFHFE (TIMx_BKDT)

e Hudt: 0x44
HAE: 0x0000

15 14 13 12 11 10 9 8 7 0
T T T T T T T T
MOEN | AOEN BKP BKEN OSSR OSSI LCKCFG[1:0] DTGN[7:0]
1 1 1 1 1 1 1 1
™ ™ ™w™ ™w ™w ™w ™w ™w
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JEFE:  IRIEHIE R E, AOEN., BKP. BKEN. OSSI. OSSR I DTGN[7:0] (7] $ 5 1RH", HUEHEH KT
A TIMx_BKDT & 17ai 0 e TH T E

ALk B #id
15 MOEN THrHAE  (Main output enable)

AR AR B EARIE TIMX_BKDT.AOEN {8, —BERMEMNE R, %07 g
FPEE. SO E N S TE A R
0: OC FI OCN iyt i 247 F BB i) 13\ 25 PRDIRZS
1: R EE T TIMx_CCEN.CCXEN 5{ TIMx_CCEN.CCXNEN {7, ik OC Fl OCN
Wi, AXEZIEAMERE, WSAE 94.10 WP/ LB AR (TIMX_CCEN).
14 AOEN HEhfm A (Automatic output enable)

RE B4 LLEETIMX_BKDT.MOEN;
1: AR ETIMX_BKDT.MOEN; B SR R N RIS, E T — REHF R A
i, i EZ%E TIMx_BKDT.MOEN.
13 BKP FEH AWM (Break polarity)
0: AR NAK A R
1o RGN & B 2L
T ATITXS Z 7 1) 5 1R 5 g ZE— T APB AT 1) 218 LU J o BEETE A -

12 BKEN FIZETDREfERE  (Break enable)

0: ZEILRIZEM N (BRKKCCSHE 4223

1: JFRRZERAN (BRKXCCSHh 431

T AFITX %7 1) SR #5722 APB I ) GRS LU A BEETEH o

11 OSSR % TIMx_BKDT.MOEN=1 H. i Jy B # Myt i3 F 1247

WA EAMg R E N s T ANEAE OSSR iz,

0: 45Emf 3 A TAER;, #51EOC/OCN#IH (OC/OCNfEfEH HifE 5=0) ;

1: HENFARTLAER, —HCCXEN=18{CCxNEN=1, 4T /i OC/OCNI4irt TRk
F, R )5 B OCIOCNTE ff Hife 5 =1.

HXREZHAEE, S EE9.4.1077, Fik/thE ) A4 (TIMX_CCEN).

10 0SSl R R N R HPIRA %R (Off-state selection for Idle mode)

% TIMx_BKDT.MOEN=0 F.iBI& e & i s oA %4

0: HER 88 T1ERS, 251-OC/OCN#fiH (OC/OCNfHEREHHES=0) ;

1: ZER# R TR, —HCCXEN=1 BRCCXNEN=1, OC/OCNT Jfih 45 i e, 4R
J5 OC/OCNA ek {5 5=1.

BREZHMEE, ES 59410 5, WIR/LLEE T (TIMX_CCEN).

9:8 LCKCFG[1:0] BUEtE  (Lock configuration) %A AR IR E A4 R TR AL S fR .
XA AL B AR I S AR

00:

- WHESRY.

01:

- B 1

TIMx_BKDT.DTGN. TIMx_BKDT.BKEN. TIMx_BKDT.BKP. TIMx_BKDT.AOEN.
TIMx_CTRL2.0Ix. TIMx_CTRL2.OIXN 1 /5 FH B {547,
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frig B4 R
10:
— BiE 2 %
BT LOCK Level 1 #xUN W AA48 5 /3741, TIMX_CCEN.CCxP Al
TIMxX_CCEN.CCxNP (i 5AH M@ E R B N A=) , TIMx_BKDT.OSSR #1
TIMx_BKDT.OSSI {7 thff G5 -,
11:
— B 3 %
Bk T LOCK Level 2 HHZFFHFAF LRI 4F, TIMXx_CCMODx.OCXxMD Al
TIMx_CCMODXx.OCXPEN fii CanSAHROEER E Ak B D s HE R
IR RAHEN)E, LCKCFG M ABE —Rk. —HBA TIMX_BKDT 4745,
LCCKCFG #ZFIfRy, HITF—kRELL.

7:0 DTGN[7:0] X KA E  (Dead-time generator setup)
XA R SRR EL M 2 R A BE X RS ). DTGN{E 558X i e (55 R i R«
DTGN[7:5]=0xx => DT=DTGN[7:0] % Tetgn» Tetgn = ToTs;
DTGN[7:5]=10x => DT=(64+DTGN[5:0]) X Tatgn» Tatgn = 2 X Tprs;
DTGN[7:5]=110 => DT=(32+DTGN[4:0]) X Tatgn» Tatgn = 8 X Tprs;
DTGN[7:5]=111 => DT=(32+DTGN[4:0])% Tatgn» Tatgn = 16 x ToTs;

9.420 DMA =& 7% (TIMx_DCTRL)

T Hbdl: 0x48
EAifE: 0x0000

15

13 12

Reserved
1

DBLEN[4:0]

Reserved

DBADDR([4:0]

™w

™w

(R

B

E(i1p

15:13

Reserved

[73:0

DARORFF R ALAE

12:8

DBLENTJ4:0]

DMAJESAL IR K

10001:

LA
2% A&
3 AL

187k AE 4

(DMA burst length)
AL FBE X DMA Kii (S N/EHD TIMX_DADDR 25 7728 IR E
00000:
00001:
00010:

75

Reserved

[73:0

WA R R ALAE

4:0

DBADDR[4:0]

DMAZXE: H ik

(DMA base address)

A7 BUE X DMA il TIMx_DADDR 21788058 — A Hudik .
25—l TIMX_DADDR Se s ial i, %0784 e & NI ia] if il o
KV TIMXx_DADDR, £x1jj 1] #|“DMA Base Address + 4”ftj it ik

I

00000: TIMx_CTRL1,
00001: TIMx_CTRL2,
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(£ # i}

00010: TIMx_SMCTRL,

10001: TIMx_BKDT

10010: TIMx_DCTRL

9421 EEAERK DMA #ili: (TIMx DADDR)

fFe k. 0x4C
EAi{E: 0x0000

15 0
BURST[15:0]
™
Al B iR
15:0 BURST[15:0] DMA Vi [ ZEHIX .

YT Z A AR IS S EAER, U5 AL RS R (DMA base address + DMA burst
length <4) [H75 7728

DMA base address = The address of TIM_CTRL1 + TIMx_DCTRL. DBADDR * 4;

DMA burst len = TIMx_DCTRL.DBLEN + 1.

N

i TIMx_DCTRL.DBLEN =0x3 (4 &f&4i> , TIMx_DCTRL.DBADDR = 0xD
(TIMx_CCDAT1), DMA ##EKE = 5, DMA fEif#iHitk = SRAM FH 42 X Hy
Ik, DMA 4t = TIMx_DADDR Hiht.

MEMRAR, TIMx %18 DMA KikiESR, IiEH 4 REdE.

H—I, X TIMX_DADDR Zf7281) DMA i ilE it 297 5 TIMx_CCDATL %1%

5
U, X TIMX_DADDR 217281 DMA i ilE Bt 297 5] TIMx_CCDAT2 %1%
5

P, X TIMX_DADDR 217281 DMA i il E it 297 5] TIMx_CCDAT4 %1%
5

9.422 HR/HEFFS (TIMx_CCMOD3)

e Hudt: 0x54
HAE: 0x0000

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

OC6CEN OCOMD[2:0] OCG6PEN | OCGFEN Reseved | OCSCEN 0CSMD[2:0] OCSPEN | OCSFEN Reserved
— — — — . — — — — .

frigk LR i 3o

15 OC6CEN i Ebi6iB0fE AE (Output compare 6 clear enable)

14:12 OC6MDI[2:0] i Hhie izt (Output compare 6 mode)
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frig ZFx iR

11 OC6PEN W L6 HiEE B e (Output compare 6 preload enable)
10 OC6FEN Kyt b gce Rl ffi i (Output compare 6 fast enable)

9:8 Reserved TRER, DA EAME

7 OC5CEN K L B5i50/E AL (Output compare 3 clear enable)

6:4 OC5MD[2:0] By EbS R (Output compare 3 mode)

3 OC5PEN W LB R B AE  (Output compare 5 preload enable)
2 OC5FEN K L Bss R ff B¢ (Output compare 5 fast enable)

1:0 Reserved TRER, DA RFRAME

9.4.23 WHHI/HLEFFS S (TIMx_CCDATS)

fmFsHE: 0x58
HAE: 0x0000

15

CCDAT5[15:0]

w

A, B4 iR
15:0 CCDAT5[15:0] SR/ EEIES{E (Capture/Compare 5 value)

B CC5 iliE R Rec & i -

CCDATS 4 H 5it4#s TIMx_CNT EL#fffl, 78 OC5 #th & HES .
WIRARFAE TIMX_CCMOD3.0C5PEN 7 ik £ Nk ohae, WS N {H 2 2 AL AH
MAAER . B, DUCATER R R AR, thTUNEE A SR RS A A A

CC5 M T LI #siHka .

9.4.24 FHH/LBEAR 6 (TIMx_CCDAT6)

fmFsHbE: 0x5C
HAME: 0x0000

15

CCDATE[150]
rw
frisk B iR
15:0 CCDAT6[15:0] /L BEE6HI{E (Capture/Compare 6 value)

W CC6 i N AEACE M -

CCDAT6 fl& % 5488 TIMX_CNT HEHME, £ OC6 Hith LR MES.

AR ARAE TIMx_CCMOD3.0C6PEN frH ik min#k thfe, W5 A ME 2 L BL 3 H
AR BN, (CHTEHEARAN, HUNSIEA S m RS 5758
TIM1_CC6 Fi-T OPAMPL fl OPAMP2 Hffi NI )4
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HWHER S (TIM3) EZEMA TR E: MG ST G RSG5 KK 58 B A 50 Y
-

10.2 TIM3 EE4d:

LI CEASEE S A QDS A ol e - O I A S T sV AN /O
B 16 AR g . (P IRAREATICE N 1 3 65536 IR RAED
B TIM3 % 4 ANEE
W EE TR PWMEIH . fth b skt AR
B SRR AN A T/DMA
& EHiEft
& il g
L I NGBS
L QO e
W P AR AR I
B EAER SR A EERAE R, DLSEHLE I SR R P B
MR (EZD) misasdE . FTIBERIEAT SO R EAT e Fs /7 hr
W EURABIEAEE I AT A LR
B SRR A LA AR S S T
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K 10-1 TIMx (x=3) HEE]

TIMXCLK from RCC Internal clock(CK_INT)
¥ To another timer, ADC
Polarity selection ETRF TRGO——p
Edge detector Trigger controller
TIMX_ETR pin ———p >
ETR Prescaler
COMP_TIM_ Input filter T Reset, enable,

up/down, count
V4 P

OCREFCLR Slave mode

| ITRx(x=0, 1, 2, 3) > controller

|>TRC—> >
—TI1F_ED—p TRGI CK PSC

TIxFPx (x=1.2)

Encoder mode A
Psc Prescaler
TIxFPx (x=1,2) N

CK_CNT

Update

event
uorr [Aaoreesa | [ > [[onT couner
7
cexit

TIIFP1 /I(Input)

XOR I S TE— cexIT
i —OC1# TIMx_CH1

l___rr Tii—p] Input filter & | T)1FP2 /I(Output) X_

edge detector »! [IC1»| Prescaler | \y

—TRcb} CCx Event Capture/Compare X
> CInput) (x=1, 2, 3, 4)
Input filter & | TI2FP id register
- o>
TIMx_CH2 TIZ— o 4ge detector | TT2FP2 } ‘ TCXPS>
—TRCP

—TI1F_ED—p

TIMx_CH1

Output Control

—OC2%  TIMx_CH2

—OC3»  TIMx_CH3

TI3FP3 N

Input filter &
edge detector | T'3FP4 >
FTRCw

TIMx_CH3

TI13——p]

—OC49»  TIMx_CH4

—_—
ETRF

TI4FP: >
Tl4—— | Input filter & | _TI4FP4 >
edge detector —TRCH

1C2»
1C3»
1Co»

TIMx_CH4

The event Interrupt and DMA output

The capture channel 1 input can come from IOM or comparator output

10.3 TIM3 ThEeR

10.3.1 BFEE#T

T AR I B BT B TS THEGE R E B AR B A AR . AN BRI AR, R R AR I
FEEURI S NAR N () 257788 (TIMx_PSC. TIMx_CNT f1 TIMx_AR) .

WG B Sh B2 P B GEAL (TIMx_CTRL1.ARPEN) [(J¥ B, T % 25 17 28 I8 2 57 B Bl 7E B V0 B
4 UEV W 1% % 8 % ¥ 295 17 %8 . TIMx_CTRL1.UPDIS=0 I}, 4 it ¥ #% %/ T i s 1 & &
TIMx_EVTGEN.UDGN, ¥4 #rEfh. 11508 CK_ CNT {7 TIMx_CTRLI1. CNTEN 74 % & i 15 2%
THEERAE TIMx_CTRL.CNTEN 74 % B J5 — M 8h B 2 J5 TG T4

10.3.1.1 AR

TIMx_PSC & A58t —A> 16 A7 Beas 41, I it Bas i B 1% 1 A0 65536 Z I RAE R0 M. K9
MRG0, ATDEISATIN S SR . Fr I S R e R RS oA S e A
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B 10-2 HTRSEN 1 2l 4, TR P E

CNTEN

Timer Clock = CK_CNT M H H

Counter register 87 @@@ 00 >< 01 ><:

Update event (UEV) H
Prescaler controller register 0 /\X 3
Write a new value in TIMx_PSC
Prescaler counter 0 anaanaaa
Prescaler buffer 0 >< 3

10.3.2 THEE B

10.3.2.1 F B3

R RO, THEERIE A 0 THEEI TR AE AR TIMX_AR [1E, SRS EEN 00 H = — /M 8dsn h3
(G

W% E TIMx CTRLI.UPRS 1 CGEFHHiER) Al TIMx EVTGEN. UDGN i, K r=4—/N g SAt
(UEV) . {H/& TIMx_STS.UDITF At Bk, A4 5 lrek DMA BEiER. 2N T
TE IR I T B IS 7 A T IR

H ¥eF TIMx CTRLI.UPRS MIACE, kAT H FLHH, TIMx STS.UDITF # & &, FTH w7 a2 8 H:
B 4 TIMx CTRLI.ARPEN =1, i3 a7 F45(TIMx_AR)FIME #5521 5 sh 2 800 135 78

B NEME (TIMx_PSC) B HT M 20 Mids 5 7 25 47 da

R T G AE R TS R AT AT AR R B NETME R SRR T A AR, AT LLEd R E TIMx_CTRL1.UPDIS=1 k2% ik
T A

PR A — AN AR, THEER U S bR, T A T R B B B 0 ((E T SRR PR AR o
TEGH IR, B T A B EOE T SR RN R A AR R B
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P 10-3 2P AR B AR 7~ = 2/N I, [ B B e R

Internal clock
divided by 2 CNTEN

ocsse [N
Timer clock = CK_CNT —I I—I —I I—I I—I I—I I—L

Counter register 0034 OOSSX 0036 ) 0000 X 0001>< 0002>< 0003><i

Counter overflow —I

Update interrupt flag(UDITF)

Update event(UEV) —I

Internal clock

divided by N eore - JUUUUUL JUUUUTTLL
Timer clock = CK_CNT —I // —I
11
/]
Counter register 1F 20 //// 00
Il
Counter overflow —I

Update interrupt flag(UDITF)

Update event(UEV) —I
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] 10-4 24 ARPEN=0/1 f=E B H s AFm, 1) b2t 7 i

ARPEN =0 NTEN

CK_PSC
Timer clock = CK_CNT

comsrgn o YRR

Counter overflow

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register FF 36

Change AR value
Write a new value in TIMx_AR

ARPEN =1

erse [[[UUULUUUUUUUUUUUT
Timer clock = CK_CNT MU_U_U_UW
Counter register FO @@@@ F5 @@@@@@@@

Counter overflow

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register F5 36

Write a new value in TIMX_AR

Auto-reload shadow register F5 X 36
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10.3.2.2 A FHE0ER

) SO, TR N EF A TIMx_ AR HEIRZE 0, 285 W E S EREE FHOTM, I AT s
N A

i) N F O A m) o A & B A R A A s L A R, VAR 10.3.2.1 TS,
THEIGH—LoR ], R T MR R AR A R A 7 S I sh .
Kl 10-5 P ERI AP0 458 7 = /N IsE, 1A RSN R I

www.nsingtech.com

Internal clock divided by
2 CNTEN

CK_PSC mwﬂﬂmﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ
Timer clock = CK_CNT |_| |_| |_| |_| H

Counter register 0002 0001 X 0000 ) 0036 X 0035 X 0034 X};@C

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

Internal clock divided by

N CK_PsC /|
Timer clock = CK_CNT /
1
[/
Counter register 20 1F 4// // 00 36
[

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

10.3.2.3 HRXFFHER

FEF IR, TR AN 0 N BNE (TIMx_ARD —1, PSR S. A5, &M AZIERR
6 (TIMx_AR) [A Nit4e®] 1, A s A N S E . SRR T B By 0 JF RO aa T 4.

FEICFESCE, TIMx_CTRLI.DIR J7 [A 824, FAEAE BB RIFE 2 SR T+ 207 7. %4 TIMx_CTRL1.CAMSEL
BLANEETF 007, SR TR AT 2L

BRI B AN TH O S i A 2 A O S . B, tnT DLdid % & TIMx_EVTGEN. UDGN {7 Gl i %
el Al M R8s SRA G . EIXMIEOLR, THEERAN 0 BEUEIT AT, Pl Aas 0
WM 0 EFTF AT

TE: IR i1 $as i 7L B, E ) E R 1 s E AL FT T
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B 10-6 B B4 A0E T = 2/N, gt SE A R I

Internal clock —|_|—|_|—|_|_|_|—|_|—|_|—|_|—|_H
divided by 2 R J—L—U—L—le
CNTEN
Timer clock = CK_CNT —| |—| —| |—| |—| |—| H
Counter register 0003 0002 >< 0001 )} 0000 >< 0001 >< 0002 >< 0003 >C
Counter underflow B

Update event (UEV)

Update interrupt flag(UDITF)

Internal clock divided

oyN - ecsse [T SV
Timer clock = CK_CNT —| /| —|
1
[/
Counter register 20 1F J/ // 01 00
[

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)
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B 10-7 A0 8 v s b v R 9 R H St S5 B I (ARPEN=1)

Counter register

Counter overflow
Update event (UEV)
Update interrupt flag(UDITF)

Auto-reload preload register

Auto-reload active register

Counter
underflow CNTEN
erse || [LUUUULTUTUTULLY
Timer clock = CK_CNT
comerraer oo 03033l o8
Counter underflow ]
Update event (UEV)
Update interrupt flag(UDITF)
Auto-reload preload register FD )( 36
Write a new value in TIMX_AR
Auto-reload active register FD X 36
Counter CNTEN
overflow
CK_PSC

Write a new value in TIMx_AR

7 el o)

FD 36

P

FD

XSG

10.3.3 BFEpik R

B EAER SR AR B CKOINT:
I SRRy
L I NGB ]

E R ARG ERAT NSING TECHNOLOGIES INC.
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%) ERRA wsingich com
B HMNEflR SN ETR

B ORI (TR « —AER S HE S — A e 8 i) i

10.3.3.1 NERBT4FIE(CK_INT)

2 TIMx_SMCTRL.SMSEL %§1-000"f , MM SN . X =AM 48HH67 (TIMx_CTRL1.CNTEN,
TIMx_CTRLI.DIR. TIMx_EVTGEN.UDGN) R B4 (TIMx_EVTGEN.UDGN FR4t, ‘E10R%EH 3G
) o HIFEE TIMx_CTRLL.CNTEN A7 #4354, T4 SIS A St el Py 0 £ CKUINT $24t.

10-8 IEF AT Bl g, PR EPBREL 1

CEN=CNTEN

UDGN |

CNT_INIT

Counter clock = CK_CNT=CK_PSC —L
comarngir o303 o (e
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K 10-9 TI2 AR 4 e

TI2

Filter
(TIMx_CCMODL1.ICF[3:0])

Edge Detector

TIMCSMCTRL] T rising
TSEL[2:0]

Polarity Selection —— Internal clock mode
(TIMx_CCEN.CC2P) —— | TRX
TI1_ED TRGl rising External clock mode 1
TI1FP1
TI2FP2 CK_PSC

ETRF ETRF rising I

External clock mode 2

TI2F rising or falling
or

——|Encoder mode

TILF rising or falling|

TIMx_SMCTRL.S
MSEL[2:0]

TIMXx_SMCTRL.
EXCEN

AL E TIMx_SMCTRL.SMSEL=111 #8128, T4 vl DARC B 9 /e Bk i A (i b B AR BRI
HEAT T

B, FCE ) BB AE T2 NI BT, CE SRR

B i TIMx CCMODI.CC2SEL %101, CC2 iEiERE N¥iAN, 1C2 Wit F] TI2

B [iE TIMx_CCEN.CC2P %10, I&#EmBh iRkt

B EAACE TIMx CCMODILIC2F[3:0] dEHeH NJER a7 58 (WA T ZIESEAS, R¥F IC2F 7k
“0000”)

B 0% TIMx _SMCTRL.SMSEL %5J-111°, 4% 5E I a8 /MBI i =X 1

B it E TIMx _SMCTRL.TSEL 51107, &+ TI2 /5 9fil g N JR

B [ii® TIMx CTRL1.CNTEN ZF 1 Uashit¥as

TERE: WHRTAAIAEAIT T K, P 2 e

YERT SR B A I TI2=1 B, s E— kI H TIMx_STS .TITF FrdEidisE .
TI2 ) ETHE ST S2br o (A B SE R BT TI2 i N\ i F) i () 22 L
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B 10-10 SRR 1 (10351 FL %

CNTEN
TI2
Timer clock = CK_CNT=CK_PSC —‘ —‘
Counter register 64 >< 65 >< 66
TITF
Write TITF=0
10.3.3.3 SR PR R 2

IR EUH TIMx_SMCTRL .EXCEN &85 1 1. 1HE ] DUESMBAR S ETR & BT R
T

N EOSNERI BRRRE S 2 BN S AR B R

B 10-11 A0k o B A\ HE &

TI1F rising or falling
or
TI2F rising or falling | Encode mode
[}—— Polarity Selection — |
ETR pin TIMx_SMCTRL.EXTP
TRGI rising External clock
mode 1
Prescaler ETRP ETRF rising External clock |
11,/2,/4,/8 mode 2 CK_P's'C
TIMx_SMCTRL.EXTPS[1:0] fors CK_INT rising Internal clock
mode
Filter Down counter
TIMx_SMCTR.EXTF[3:0] TIMx_SMCTRLEXCE
N
TIMx_SMCTRL.SMSE
L[2:0]

Bln, LA E DB FIH AR ETR B8 2 A EA T IX.
B TEXFME N AT EEL RS, R TIMx_SMCTRL .EXTF[3:0] %%F0000°
B TIMX_SMCTRL.EXTPS[1:0] T 017 K& Wi Hies
B HNEE TIMX_SMCTRLEXTP 2510k ETR SIMIIHRIE, ETR B ETHEA R
206/ 480 ERBARBHHRAT NSING TECHNOLOGIES INC.
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B AR 2 i ¥ E TIMX_SMCTRL .EXCEN 251 kit %
B ETEE TIMX_CTRL1. CNTEN 2511”330 5ss.
AR 2 A ETR EFHIFEC—k.  ETR B LA ST 1 SEBRi 202 A 2E IR & T ETRP 155
PR R B

10-12 ZMEBET R 2 FF2 i B it

ETR ‘
ETRP ] L
ETRF R
Counter clock = CK_CNT=CK_PSC H ’_L
Counter register 34 >< 35 >< 36

10.3.4 FIR/ L BLEIE

R/ LB I G S LR B A 2 A T2 fr o o BN B T IE B 2% 2 B8 52 FH 28 FN T2 A 28 4 A o
R R s e A e LR A

WNES TIx BERFERER 4155 TIxF. ARG i B 2 R R A I 88 4 iS5 (TIXF rising
o, TIxF falling), HAGMH TIMx CCEN.CCxP i+, 1%15 5 nl F/E MR U m 28 il & N . [RIRST,
155 ICx & Gk Nk e fr 28 . FEGE N THigh/ thssmiE e,
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Bl 10-13 ffi P/t EciE (Flan: @E 1 fMAZD

From slave mode controller TRC
TI2FP1 Divider
From channel 2 ——— TI2F_Rising - ICL 1112,/4.18 IC1IPSC
— TI2F_Falling TIMx_CCMOD1.
Polarity Selection IC1PSC[1:0]
TIMx_CCEN.CC2P TIMx_CCMOD1.CCISEL[3:0] TIMx_CCEN.CC1EN
Filter Down
counter
TIMx_CCMOD1.IC1F[
3:0] Edge Detector
TIIF TI1F_Rising
Tl
D_ TI1F_Falling > Tg the s::avﬁ
—fors Polarity Selection moade controller
TIMx_CCEN.CC1P

TILF_ED

St B 2B AN IRIBE OCxRef (RIFLFARO 1EAS % . AEAE FIAERE 1 AR 5 .
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B 10-14 f3/tbBo@EE 1 FHE

S TIM1_EVTGEN.CC1GN

| L

APB Bus I

|

A I

Y :

MCU Peripheral interface i

i i |

!

16 bit - >
transfer High 8-bits Capture/ Capture/
compare compare | Counter
Low 8-bits | Preload register shadow register
L

e oo T T oo
: Output Comparator | |
" — mode !
iWnte CCDATIH s |writein |
i progress |
, CNT>CCDATL ! |
IWrite CCDAT1L . CNT=CCDAT1!

CCISEL[0] CCISEL[1] TIM1_CCMOD1.0C1PEN

UEV
From time base unit
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B 10-15 3838 x Kk i 2> (LUEIE 4 9615

To the master mode controller
S
: Output enable
Polarity circuit
selection
TIM1_CCEN.
ccap OC4
ETRF —1Ocref clr 0 TIML_CCEN.CC4EN
—|cNT=ccDAT4 [ OC4 REF
——CNT>CCDAT4 _[>.,_ 1
Output mode
controller
TIM1_CCMOD2.0C2M
D[2:0]

FERFR/ LRI, SRR S NIR AT R BUIN S A5 A7 . I AR AR SRR QR -
FEMPAET, FiSRSEPR ERAER T A8 P e, SRR RS 1o A7 4 P INE 11 B HUM B 2 A7 A
FELLEAET, SRS, TN A7 s I E R R B RIS 7oy A2 de b, IR S TRt T Hi

10.3.5 I AFHRER

TERPAE T, TIMx _CCDATx Zifras H FAERME] ICx 55 5 Bi7 T 3 e
H— MR WS E TIMx_STS.CCITF,  Un 5 AH R R i e d h s, e ml LUK H R el DMA 153K .
TIMx_STS.CCXITF {7 7E KA FAF I AR E, FF eI TIMx_CCDATx #3747 4 ii %

) TIMx CCDATx ZFA7%s 1 T B s (E gl 3R - B TIMx_STS.CCUTF L& fim iy, = HiRbrE
TIMx_STS.CCxOCF % &N 1. SHi#& AR, TIMx STS.CCxOCF @it mHEE N 0 KiFkk,

DNSEIL TIN N _ETHER T B (B 3R 3] TIMx_CCDAT1 Zif7ds, FCERMAEL T
ARG

# TIMx_CCMODI.CCISEL fic & 017, 4NN CCl iiE, IC1 MEFE] TI.
W GRS NS R N )

EALE TIMx CCMODX.ICXF 7K 5E S TIT F NFERFEAR B IR s 25 K. nfl: Wi
MNESEFZIE 5 DN BRI, FRATLAUEEIX 5 AR AR R IR SRS 7] 440
MR EAGFETE 8 NMELLEAR (BL fors MFRFE) I, JATATLAIRUE T B, REHE
TIMx_CCMODI. ICIF #0011

B EIEE TIMx_CCEN .CCIP=0, EF: FFHREN T @i A Bk il it

B EWMATOEE. FEAGIT, BE TIMx CCMODIICIPSC= ‘00> DLZEFFi/r4ias, KoyFRA 1482
SRR B

B EACE TIMx CCEN .CCIEN = ‘1" J3 ik,
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WIREFRE DMA 53K, W LLECE TIMx DINTEN.CCIDEN=1. &8 aeH e ilritsk, mLIRE
TIMx_DINTEN.CCI1IEN =1,

|

0.3.6 PWM By A\,

PWM i A 2RI 38 g Al SRR AT — 22 X0, A4

PIAS ICx 55 WU 2[R — A TIx fa A
PAAS ICx A5 S AERR AR S I 2L
RS TIXFP {552 —1F A
MR P2 ] 25 e O A AR X

B, FHMEERETLUHRIE TII £ PWM 558 E ARG GXERT CKOINT FI4R A
ITIRERIED .

B [iiE TIMx_CCMODI.CCISEL %F ‘01’ LLi&#f T fEA TIMx_CCDAT1 [ A
B JiiE TIMx_CCEN.CCIP 5T 0° G BIE e I &84 A 1(TIIFPL) B &bkt 7£ EFHRA R
B it ® TIMx CCMODI.CC2SEL %-F <10° i%&$% TI1 {E A4 TIMx CCDAT2 HIH %N
B i E TIMx_CCEN.CC2P 45T 1 i £ IEBOE N 234 2(TIFP2) A Rtk tt, T REIRA 2L
M ii® TIMx SMCTRL.TSEL=101 i%#¥ Filtered timer input 1 (TI1FP1) /£ AH % &M
B i ® TIMx SMCTRL.SMSEL=100 Pt & Mk 21 il 53 o 2 A1
B [iiE TIMx CCEN.CCIEN=1 fll TIMx CCEN.CC2EN=1 LLjg H#3k
Bl 10-16 PWM 4 AN 7
TIl
TIMX_CNT 0004 Y 0000 X 0001 X 0002 Y 0003 X 0004 ) 0000 X
TIMx_CCDAT1 0004
TIMx_CCDAT2 0002
Y N \Y
IC1 capture IC2 capture IC1 capture
IC2 capture Pulse width Period
Reset counter measurement measurement
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T RE RS EN 2SN 1 (TIIFP1) FIJER 28 €N 235N\ 2 (TI2FP2) &4 2 WA U 2%, Kt
PWM # AR HEES TIMx CHI/TIMx CH2 55—,

10.3.7 5& |y A

E4 0 (TIMx_CCMODx.CCxXSEL=00) ~, 34 nr DL E k4t LS 5 s i v A Ao R 1.

AP ATLLEE TIMx_CCMODx.OCxMD=101 5l it LS 5 86 2 H . OCXREF 44 5l Ay i HLF,
OCx 13315 CCxP MMM M ZMME. H—Jrm, AP ATLLEE TIMx CCMODx.OCxMD=100 5% H
FLBf5 5 AR T, B OCXREF #3191k B P

FEMREECR, TIMx_CCDATx 521 &F A7 e AN THErai (M U5 280 HL L

W LR A7 RS TIMx_CCDATx AliH%#% TIMx CNT I8 ELER OCXREF B R0 IF HABSRAT L
wEmE.  Fik, JBATTLURIEH R DMA K.

10.3.8 i LA SR

FH P AT LA A e s il it 5 T, B s — B ()

gl 3R LG A7 AR AT EAR (B R B, i s LU ok B B A

B TIMx CCMODx.OCxMD it b, TIMx CCEN.CCxP M tidetE. 4LbglUich, fnsfs
# TIMx_CCMODx.OCxMD=000, Jlll% H & Jks R fp HL e~ an SR & TIMx_CCMODx.OCxMD=001,

M5 B A A R R TIMx CCMODx.OCxMD=010, M%i & BI¥y WEB AT, sk
& TIMx CCMODx.OCxMD=011, W%t 5] i 3 B B .

www.nsingtech.com

B % & TIMx_STS.CCxITF
B RS RE T TIMx DINTEN.CCXIEN, K77 A5 A N f) i

B WREHFEE TIMx DINTEN.CCxDEN Jf % & TIMx CTRL2.CCDSEL i£#t DMA iR, ¥ Ki%
DMA iR

M PR LA E TIMx_CCMODxX.OCXPEN SRif #8251 i/ L N 2 37 7 4% (TIMx_CCDATx) Kik#%
HEINA RS T e

I 18] 73 e R v B AR I — AT BRI

FESIGH AT, it A 2t mT A 4 o ik

AR &kt HU SR U i B P 3R

=P DRI VAT Yk S Ve R

B K, HTFEGERE TIMx AR Al TIMx CCDATx

B R REP AT, % E TIMx_DINTEN.CCXIEN

B AR5iEE R E TIMx CCEN.CCxP. TIMx CCMODx.OCxMD. TIMx CCEN.CCxEN %t $4 Hi A =
B 55, WHE TIMx CTRLI.CNTEN J& H %3

FH el DB B % B TIMx_CCDATx KB e, REA ST F4s. S0, TIMx_CCDATx
T AR N — U A HE T
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K 10-17 #r tege =X, JFE OC1

TIML_CNT 0069 X 006A X 006B 8800 X 8801 X

TIM1_CCDATL 006A /X 8801

Write 8801h in CCDAT1
register

OC1REF=0C1

Match detected on CCDAT1

Interrupt generated if enabled

10.3.9 PWM R,

MAParEA PWM X~ 4E— M5, HEZHH TIMx CCDATx 77 17 # FIME e, HAR K
TIMx_AR 2728 (MERE . FFHEWT TIMx_CTRLI.CAMSEL ()&, TIM AJ DLZELI 6} 554 a Qe v e
AT E PWM F5 .

Mm@t % E TIMx CCMODx. OCxMD=110 5% E TIMx CCMODx.OCxMD=111 K& PWM #&

A1 B PWM B 2, BEFRETIINE A4y, AP 20k BAHRN ) TIMx CCMODx.OCXPEN. %A J51%
E TIMx CTRLI.ARPEN H zh&E R &N 7745

e liEid % E TIMx CCEN.CCxP SR E OCx It .
% TIM 4F PWM #EUE, TIMx CNT Al TIMx CCDATx [{ME A A2 H HLE

RE M\ RAR, TNEFASA SHBR T, B, PO - 8Es i Hoe wrd
% E TIMx EVTGEN.UDGN K& A7 1788

10.3.9.1 PWM Hr B0t AR

WER P % B TIMx CTRL1I.CAMSEL % 01. 10 3¢ 11, PWM mdexd sl i . ELahr & m
WEIT TIMx_CTRLI.CAMSEL [M)fH. W& HWEFRERIEOA 3 Fh, S THEES A B3, 4040
AR ) RO, BSOS TR ) B R . P A ROE I R E 2k TIMx_CTRL1.DIR, ‘€72 H
T4 B 1)

X% PWM IR RGN R, BB E N: TIMx AR=8, PWM #= 1, 4iHEgs i@~ it Hon p
TIMx_CTRL1.CAMSEL=01 I # & b
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K 10-18 FRaexF 551 PWM 3 (AR=8)

OCXREF
CCDATX=0
AMSEL=01
CCxITF AMSEL=10 /4
/4:AM5E|_=11 /4
OCXREF
CCDATx=4 CAMSEL=01 /4
COXITF CAMSEL=10
CAMSEL=11 /4 /4

OCXREF J

CCDATX=7
CCXITF  CAMSEL=10511
Kl’
OCXREF
CCDATx=8 CAMSEL=01 A
CCxITF CAMSEL=10
CAMSEL=11 /4
OCXREF
CCDATX>8
CAMSEL=01 A
CCxITF CAMSEL=10 /4
CAMSEL=11 A

A5 ey S A IR FH P Ry R R S R

iR R EA RSO T TIMx CTRLIDIR [HfE. JEEAEFN ¥ DIR 1 CAMSEL fif

B A ER R T AES S, SIS REREARINER ., il
& RS NIHENMEN 0 Bl 2 TIMx_AR BfH, W7 RS, (EARS A4 T 0
& RGN HEENER T B EEBE, W7 A

B T EAERN, AR AR E TIMx_EVTGEN.UDGN LU B4 s ¥, JEH
FEVHEER B AT I AN EEH AN THEE

10.3.9.2 PWM JH¥EXFFAER

SUAR(ED A Pasy v S o [ M o N N

o |a kit¥

R P AT LA E TIMx CTRL1.DIR=0 fdiit%¥asm it%.

PWM &z 1 BB
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4 TIMx_CNT<TIMx_CCDATx i, OCxREF A&, HUGMCHT. WA TIMx_CCDATx 1L
ERTHNEHME, W OCXREF FIRFFHN 1. fHx, WIERIELES 0, W OCXREF ¥{REFHN 0.

2 TIMx_AR=8 I, PWM BIEUIT:

Kl 10-19 L35 PWM 7 (AR=8)

S D0 caDe0a 0D

(17

CCDATx>8 OCXREF

CCxIF

CCDATX=8 oCXREF J

CCxIF

OCXREF

CCDATx=4

CCxIF

OCXREF ‘0’
CCDATx=0

CCxIF

o [ TFiH

M A LA E TIMx CTRLI.DIR=1 fdiit¥asm Fit%.
PWM #5201 7Rl

3 TIMx_CNT>TIMx_CCDATx K, OCXxREF MKH-F, ByE . @ik TIMx_CCDATx 1L
EARTHZNEHIE, W OCXREF WIRFEN 1.

JE: ZEn PWM R CCDATx #7477 #%>=AR {H, % n+1 > PWM J5#] CCDATx HI# T Z 17 A (E 2
0. £ n+1 1>PWM FHIHT 120459 0 HI Z,  ER 14045 = CCDATx #7717 #st91Hd =0, OCxREF =
0, HAE,ZEHEEEFE

10.3.10 B KM

TE Rk (ONEPM) Y, #2UR B R 55, SIE T8 4EIR topray Ja 7= A BK e A 42 BRI teurseo BT HAAR
AT LM E i B A PWM . ik s, tH RS S ER 4 UEV P4 E1E bt
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B 10-20 F ik b o )

TI2

TiIMx AR A

TIMx_CCDAT1

Counter

tpELay tpuLse

OocC1

OCXREF —l L

AR 2 B ik A R s £
MTI2 S AR S ETH A, SEIR topiay JEFE OCL EFETEEEN teurse MK

1.
2.

4.
5.

6

THEERCE: W B, tHEES TIMx CNT < TIMx_CCDATI < TIMx_AR;

TI2FP2 W% TI2, TIMx CCMODI1.CC2SEL=“01’; TI2FP2 Ft &N EF# 43I, TIMx CCEN.CC2P=
(O’;

TI2FP2 78 34 M AR =0 4% il 2% 10 feh & 2% (TRGI) Jf 3 3 it 30 4%, TIMx SMCTRL.TSEL= ‘110’,
TIMx_SMCTRL.SMSEL= ‘110" (filt &#) ;

TIMx_CCDAT1 5 N EZER i #${8 (toeray) » TIMx_AR-TIMx_CCDATI1 Nk teurse M504 ;
fic & TIMx_CTRL1.ONEPM=1 {§§E # k20, it & TIMx_CCMOD1.0CIMD= ‘111’3 PWM2 55

SE4F TI2 A MR FAE, OCT iyt — Bkt % ;

10.3.10.1 $§BRTEM: OCx BB RE:

TERRK T, i TIx Fp AR B — N4, Rl THEEs TR a3 sl , AR a5 — ANk
X EeERVE RS T ] UA B H B /NEIR toeLay o

A LA E TIMx CCMODx.OCXFEN=1 JfJ§ OCx igflife, 7Efilk LFHHE, OCXREF {5 5Kl sl
o 5 EL IR UG E 7 B & AR B T AR R S, TN BB S AT, OCXFEN PR [ BB AN 75 8 1 A5 5
BoE N PWML Al PWM2 AN A 3%

216/ 480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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10.3.11 fFESMEFE4 LB OCXREF 55

WHRH P % #E TIMx CCMODx.OCXxCEN=1, ETRF #i A& H 71 T IKX5) OCxREF 155 NKH T,
OCXREF 5 5¥RFFCHT, HEIF—K UEV K&, RAEFHEEMN PWM 0] MER ZIhEE. 1F
SR AN BRAE A

flan:  CHTEEEIER, PR RO ETR (55 S LB 4 s, ETR MOEEDT .

B XE TIMx SMCTRL.EXTPS=00 Z&H] &M fih A 720 51 e .

B XE TIMx SMCTRL.EXCEN=0 Z&H] 4t 2.

B % E TIMx_SMCTRL.EXTP Al TIMx_SMCTRL.EXTF, H3#& 7 B0 B &M b & H A0 A Ml & JE i 25 o

#l: 4 ETRF #i AN &R, OCxREF 5 5% FASFEK OCxCEN (HEATN. EXFEN T, ENEKEN
PWM &2,

10-21 &R TIMx 1 OCxREF

ETRF | |

T /M _—
Counter(CNT) \/ V b
OCXREF

(OCXCEN=' 0’ )

OCXREF
(OCXCEN=' 1)

e

ETRF becomes ETRF still
high high

10.3.12 PHABR

Azl g AL TR L (Cortex-MO WAZAF1E) B, 4% DBG CTRL.TIMx STOP Ht#, TIMx i1%(#%
] PAGR IR TAEE s 1k, 0L 3.4.9 Z Y,

10.3.13 TIMx J& i} 28 R0 40 /= ) [R5

Hagoen#sME, W 9.3.16.

2177480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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10.3.14 SEN 88 [/ 25

FITA TIMx €I S#8AE A BAH LIS . IS ARV T 38 N 8 SR A AL R 3l 43 1R B0 At A
SENS AR Ot Bl EmBHH T AT S, TR . RO E R A EEHE . [FP D BEAN SO RRE R
MIEhAAA . F REAE IR A 2 52 I 4 1 i A ot B B 2 TE B U8 P MR I 6%

10-22 =E/ M\ E I 28 H 611

Clock TIMx (Slave TIM)
Trigger
| Counter | selection

ITRX

Slave mode control
TRGO TIMx_SMCTRL.SMSEL

Master mode control
TIMx_CTRL2.MMSEL

\ i

TIMx_SMCTRL.

TSEL CK_PSC

Prescaler

TIMx (Master TIM) Counter

|

10.3.14.1 R SERFH—ANE R BJHI TP

EREE 1 EER S 3 iR, TIM1 23, TIM3 ZM.

FH P 7% BT B AT LA AR

B ¥ TIMI CTRL2.MMSEL='010" LAM#H TIM1 [F5EFr S A-0E R fih ki

m  [itE TIM3 SMCTRL.TSEL=000", ¥ TIMI ) TRGO ##%| TIM3.

B it® TIM3 SMCTRL.SMSEL = ‘111", Ml e i B A/ ikt 1.

B ETEE TIM3 CTRL1.CNTEN =17 ,J53) TIM3.

@ E TIMI_CTRLI.CNTEN =“1" 53] TIMI.

T IR S BLE MMSEL = “Ixx’ & FF OCx (EX TIMI I KA, W OCx L7 7G3R T35
timer3 .

10.3.14.2 EER SERE 7 — AN E R 2%

fEAGIH, TIM3 JBid TIM1 4 LLEERE. TIM1 [f) OCIREF %t AR FE, TIM3 iH# T
BiHEL AT BH 35T CKUINT, @ T Higs bl 3 (FCK_CNT = fCK_INT/3).

e B AP IRUT N s

B %E TIMI_CTRL2MMSEL='100" DMEH TIM1 ) OCIREF 1EAfilk it .

2187480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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B fiiE TIMI_CCMODI #F/745 KA E OCIREF #ithii%.
B ¥ E TIM3 SMCTRL.TSEL= ‘000" # TIMI fifi/k%nHiERS] TIM3.,
B % E TIM3 SMCTRL.SMSEL= 101" ¥ TIM3 W& Al TR,
B X TIM3 CTRLI.CNTEN= ‘1’ KJ3%) TIM3.
B & TIMI CTRLI.CNTEN=‘1" PLE3) TIMI.
JE: TIM3 HfE1S TIMI B8, 2T TIM3 1 #4 (ERE 15 5

K 10-23 BN 28 3 fER 2% 1 # OCIREF [ 14%

M eone TUTTUTUUTUUU UL U
ont ) e [ les [ e f e ) [oo | or

OC1REF
TIM3
TITE
Clear TIF =0 /
CNT 85 X 86 X 87 X 88

Rk, H TIML BEREE S T4 TIM3, % & TIM1 CTRLI.CNTEN= ‘0" LAME1E TIMI.

% TIM1 {ERERS, TIM3 AT N B it . PSRRI B 5 T CKUINT, 385 il 4343
PEEELL 3 (fCK _CNT = fCK_INT/3).

W B AP BR AT Frs

B %E TIM1 CTRL2.MMSEL='001' {fi[H] TIM1 FIfEHE(S 51 Jufih % i
B %E TIM3 SMCTRL.TSEL=‘000" it & TIM3 M TIMI1 FEE &N
B XE TIM3 SMCTRL.SMSEL=°101" ¥ TIM3 BLE NI 1##.

B %E TIM3 CTRLI.CNTEN=‘1" k53] TIM3.

B %% TIM1 CTRLI.CNTEN=‘1" PLE3) TIMI.

B % E TIMI CTRLI.CNTEN= ‘0’ PMEiE TIMI.

2197480 BERBARBEHHRAT NSING TECHNOLOGIES INC.
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P 10-24 52T 2% 3 HHERT S 1 ERE 1%

TIM1
eon JUUULUUUUUULULLULULLUU]
CNTEN | L
CNT 00 X 01 X 02
TIM3

I o

Clear TITE L —

CNT 87 X 88 X 89

10.3.14.3 XERN B3 A — A ER 2

FEIXAMEIF o, AT DU SR AR R . TIML /232, TIM3 2.
He B A BT B R

B ¥E TIMI_CTRL2.MMSEL='010" ffi /] TIM1 (158 HAE Nl b
B iE TIM1 AR ZR17a% i & b 5 3.

B %E TIM3 SMCTRL.TSEL=“000" ¥ TIMI fil &% iZERE] TIM3,

B %E TIM3 SMCTRL.SMSEL =110 ¥ TIM3 ¥ & Mk,

B % E TIMI CTRLI.CNTEN=1 Ji3) TIMl.
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B 10-25 fil A E 4% 1 AR SE B i R I 285 3

M eone JHUUTUTUUUL UL UYL TTTUT
UEV ]
CNT lbeo | e | e } oo ) oa [ b2

TIM3

CNT 65 X 66 X 67 X 68

CNTEN

TITF

Clear TITF

10.3.14.4 fEH— NN ALR R E 30 2 A e i 28

AEAFIR, TIM1 [ TIL A\ ETFRHERE TIML, f#f8 TIM1 R{EEE TIM3. ABETHEEERSE, TIM1 20
BRE/MER. T TIL, TIML 2M; 5T TIM3, TIMI £&F.

Fic B 25 B4 B TR

B %E TIMI.MMSEL = 001" {f F#&6(5 5 VE A& H H

B % E TIMI SMCTRL.TSEL= ‘100" ¥ TIM1 Ft& AMBERIEEU T Hfid RSN
B X TIMI_SMCTRL.SMSEL=°110" ¥ TIMI B & Afil &R,

B XE TIMI SMCTRL MSMD = ‘1" ¥ TIMI & AT/ M.

B X E TIM3 SMCTRL.TSEL= ‘000" ¥ TIM1 fil /&%y HE#E] TIM3.

B i%E TIM3 SMCTRL.SMSEL= ‘110" ¥ TIM3 #t & Afil &,

T EFHERPRES, PS8 I 28 P A R4 N e RPN TITF be & FR B A7 .
Ve PR T/ MR T CNTEN I TIM1 #9 CK _PSC 2 i) #E5.,

2217480 BERBARBEHHRAT NSING TECHNOLOGIES INC.
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B 10-26 [ ER 28 1 59 TI BNl g 2% 1 AISERS 2% 3

ML oo JUUUTUUIUL TUUUUUTTULT

TI1

CNTEN

CK_PSC
o T oo o el

TITF
TIM3
CNTEN
CK_PSC
. T CEanEaEeE
TITF
10.3.15 4miBaE OB

i g AN T A1 T2 fE A0, 1HEEs% TIFP1 8¢ TI2FP2 b RN AT 5L
TR BB TIMx CTRL1.DIR HahiZHl. midasit o =ItE = 5.

4, THEESRAE T B d 4, TIMx SMCTRL.SMSEL =001°;
5. 1A HAE TR By it-#, TIMx SMCTRL.SMSEL= <010’;
6. THEESIFIAE T A TI2 WA IH3L, TIMx_SMCTRL.SMSEL = “011°;

Gt %4 UM 24 T A O e R AR b, THEEs e 0 MIEZhEEME (TIMx_AR.AR [15:0]) Z[d]
HA . Rk, WERATACE A 3 EE A7 A TIMx_AR.

VERL: GG as BCHII T PG 2 A, A eI T

0T I S RS a5 5 R R IR K.

222 /480 BERBARBEHHRAT NSING TECHNOLOGIES INC.
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R 10-1 tHEUT 1R 535 5 1R R

XS SR TIIFPLEE TI2FP2{5 %
BROLW (TILFPIXRLTI2, e Tl e T
TI2FP2XRETIL)

IAETILHH 5L [ I b it4 N N

{LiS i b it4 I N N
AAETI2i1 5L & N At I L 1+-4 I T 14k
fiX At R IF] T it T
FETIVRITI2 L3t % i A T ORI )b i3 )
fix w] b it Im] T it Im] T it [Tl

DU e £ 17 XA ds Ak LA i N4 50 () G 2 151«
1. ICIFP1 H&FZE| TI1 (TIMx_CCMODI.CCISEL= ‘01°) , IC1FP1 A xAH (TIMx CCEN.CCIP= ‘0’) ;
ICIFP2 Wif#| TI2 (TIMx_CCMOD2.CC2SEL= ‘01°) , IC2FP2 AJ#f (TIMx_CCEN.CC2P= ‘0’) ;
i NAE TR R B 4545 %% (TIMx_SMCTRL.SMSEL = ‘011”) ;
JA Fi+ %% TIMx_CTRL1.CNTEN=‘1’;

P 10-27 Gf AR 0N TR R A S

p wDn

Forward Jitter Backward Jitter
TI1 | L
L
TI2
I
Counter

o

_l_ Up Down _|_|_|;_
al

2237480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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TN ICIFP1 MVE SO THEE AT o] (CC1P="1", HAhFC & [F B
10-28 IC1FP1 AH K 4w A #s 52 U 4

jitter

jn

down

forward jitter backward

TI1 _|__ I l—
TI2
Counter

up

103.16 5ERERBHED

£ 49.3.20

10.4 TIMx FFfFafid (x=3)
KT BT HBI%45, LS 1.1 75,

AT (16 1) 87 (32 67) BT R EIX Ee AP S R A7 25 o

1041 FHER[EKE

£ 10-2 TIM3 21748 500

(Offset Register ;|2|2]£IR|8|R|§|S|N|:|%|2|E|E|f SlEElEl= mlw M Ml A N NG AR ol Bt
- 2
2 3 z
~ Blel=2l=2=2]< = z = 2l wnlalz
[SSp I TS I E) |51 = m = 2| &2 |RlE
TIMx_CTRLI 2 2l sla|la|2| 2 o o 25| Z|2|E
. z ~ 7] =) &~
000h 2 51%(3|S|0] g < %] ¢ AEAEIE
~ ~ 4 o S
Reset Value 0 0ofo]o oJoJofoJoJo]o[oTJofo
— S —
— [l
2 8| & 3 21 3
004 | TIMX_CTRL2 z @ |2 2 8 5
; 5| F s S 7
& s &
Reset Value 0oJofoJoJo]o
— S
< = = &
3 JEIN 2 sl & 3| =
TIMx_SMCTRL 2 <19 g 3 % = = 2
008h 3 o % £ 5 s = 8 o
& o M = 2 =
172}
Reset Value oJoloJoloJoJoJoloJoJoTJo 0 JoJo
224 /480 BEERBERBHHERAT NSING TECHNOLOGIES INC.
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Offset{f  Register ;|2|ﬁ|§|5|f\3|g|§|g|ﬁ|§|g|3|f|'-:|E|2 = Adlz[S]a|le|~|e|lwv|t|a|al~
zlz|z|=z z|lz|z|z
=] Zls|@|l@|ld|@|Z2]| =]z = Z
00Ch| TIMX_DINTEN 2 glglala|lg|elg]| 2 2 S %4 % 5'54 2:4) g
(53 Q C 15 15
g a 8 gle|g|8l” 8 glo|c|cle
Reset Value [0 | 0o[ofolo]o [ 0 | 0 loo]olo
S9N RSN BT 29 <IN =T <P <
Q Q Q |9}
TIMx_STS ?é LIRS -";j E § % g g g g
010h é 8 8 8 8 i’: = E S181818|2
Reset Value 0o [oo]o [0 | oo ]oJofo
z|lzl|zlzlz
TIMx_EVTGEN ?é & ?5 8 3 8 g 2
014h é a E O|O|0|T]”
Reset Value 0 0O[0]0]O0]O
z g z |z 2 |z g 2|z 2
[TIMx_CCMOD1 E S g £l e = |3 5 S E|l g
Output compare E 3 E g8 4 9] E ISHRS) )
@ s} 8 3|3a| & |¢o 3) A RN !
4 3 o} 3 s}
018h|_Reset Value o[oJoJoJofloJoJoloJoJoJo o]ol]oJo
= =) 2 — z g
5 = — S = =
[TIMx_CCMOD1 i @, o = o, o3 3
E [ 17 =) = & =)
Input capture o} g & % 5 & )
& = © 8 = 9 8
Reset Value ofoJoJoJoJoJoJoloJoJoJo oo oo
z g z |z g |2 g zlz| 2
[TIMx_CCMOD2 B ) % SRS E ) % SHEG E
01Ch|Output compare § 5 ;r 6 6 2 8 E SERS {2
g s} 3 38| & |3 3] SAR-R I
~ o O o @]
Reset Value oJoJoJoJoJo[oJoloJoJoJoloJoTJoJo
- g g _ = =
TIMx_CCMOD2| 3 g = 5 2 ol 5
- — @) —
01Ch| Input capture 5 E é %J: é g ?{Jj
& = < ot = < o4
Reset Value oJoJoJoloJoJoJoloJoJoJo oJoloJo
‘ 3 sl&1 3 |=|E] 3 |&al&] 3 |2
oa0n| TIMX_CCEN e 81S| & |S/8] &8 |88 & |88
2] Q 23 23
Reset Value = 0o = oo = Jofo = JoJo
opan| TIMX ONT Reserved CNT[15:0]
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoTofo
TIMx_PSC PSC[15:0]
028h Reserved
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
02Ch| TIMx_AR Reserved AR[15:0]
Reset Value Ca [ fo oo o T T T [ [T I
030h Reserved
TIMx_CCDAT] CCDATI[15:0]
034h Reserved
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
TIMx_CCDAT2 CCDAT2[15:0]
038h Reserved
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoTofo
o3Cpl TIMX_CCDAT3 Reservd CCDAT3[15:0]
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoTofo
o4on [ TIMX_CCDAT4 Reserved CCDAT4[15:0]
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
044h Reserved
= =
TIMx_DCTRL 2 DBLEN[4:0] 2 DBADDR[4:0]
048h 15} o}
& 4
Reset Value 0JoJoJoJo oJoTJoToJo
04cp TIMx_DADDR Reservd BURSTY15:0]
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
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fFe k. 0x00
EAi{E: 0x0000

31
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16

Reserved

15 14 13 12 11

10

9 8 7 6 5

4 3 2 1 0

|CLRSEL| C4SEL | C3SEL | C2SEL | CISEL

Reserved

CLKDI[1:0] |ARPEN| CAMSEL([1:0] |

DIR |ONEPM| UPRS | UPDIS |CNTEN|

™ ™ ™w ™w ™w

™w ™w ™

™ ™ ™ ™w ™w

(Ve HZR

it}

31:16 Reserved

REE, DLARFFRALE

15 CLRSEL

OCXREF clear selection
0: PRI TOCKREF clear (GRE ETR)
1: YEFLOCXREF clear (k[ Hu##8)

14 Reserved

2]

[73:40

LIRS R AL

13 C3SEL

Channel 3 Selection
0: EFAIMECH3 55 CRE 10M)
1: Reserved

12 C2SEL

Channel 2 Selection
0: HEFAMET CH2 (3K 15 I0M) signal
1: Reserved

11 CI1SEL

Channel 1 selection
0: PRI CHL CRE 10M)
10 N CHL CRAESY signal

signal

10 Reserved

TREE, IR AL E

9:8 CLKD[1:0]

01:
10:
11:

B4 43 AR ¥
CLKD[1:0] %7~ CK_INT CEN#84h) F1 DTS (HTFEIX A & A= e Akl pe i e
(ETR. TIxX) (B Z A1) 534 bE o
00:

(Clock division)

tors = tek Nt -

toTs = 2 X tek T

tors = 4 X tek nT

TRE, AEERIXAACE

7 ARPEN

ERERE A S Wa A
0: TIMX_AR ZA{E#s IR T 2 {2k A
1: TIMX_AR ZA7a 0I5 o (74 fline

(Auto-reload preload enable)

226/ 480
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LB

2y

i}

6:5

CAMSEL[1:0]

PeREF Jex 754513, (Center-aligned mode selection)

00: HZXFHR. TIMx_CTRLLDIR #&5& M bil%aka Fil%.

01: i iall.  THEERAE T X TR RV, 1) R RO S LR bR
MREN 1

10: AFRRFAE2, TS E A S R RO ) bSO e R R bR AL
HwHENL

11 xRS, TR T S TR R, ) b ResE R RO S L
BrhWrEM R E N 1.

VEE: iR RS (TIMX_CTRLLCNTEN = 1) , A7 M0 A ]
B Fe ] F R

DIR

JilE (Direction)

0: Hdsm Bt

1. 8 it

T 2 B By P N 7 R CE G i a5 R i 9 H i

ONEPM

Ffk izt (One pulse mode)
0: ZEFENk e, KA SEHT HA AR R AR T4
1: AEREER KA, TN IREE BT A R AR I T B 1R

UPRS

iR IE (Update request source)

AL T AR UEV HAR.

0: WIRFH sk DMA iERMRE, LA FAEM A2 A5 s DMA 1
R:

— TS R T

— TIMx_EVTGEN.UDGN f7# % &

— AR ) 5% £ B A

Lo WRFEHPKEL DMA WERAMRE, RATHEES Fai/ M~ E b IiEl DMA
HK.

UPDIS

FHi24H (Update disable)

AL TR R A A O SE R A (UEV) S

0: FH. WARWRELLTR)ML—, HAER UEV:

— TS T

— TIMx_EVTGEN.UDGN f7# % &

— AR ) 5% £ B A

ST A A A TN B B AT TR

1: UBV #H. TNERFEHHEM, #T%F4% (AR, PSC il CCDATX) fREFEATH
. WHE TIMx_EVTGEN.UDGN A& {7 B E il 2% i AR AR B AL, Ul 46
AT BRI 550 47 3

CNTEN

AL 5% (Counter enable)

0: ZEILT1408S;

1 fERETHEES

JE: TEH R E TCNTENAZE, SR8 ¢ [T ZCRIGE 40T G5 T E. A
(i LA 503 11 12 ECNTEN /7

2277480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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10.4.3 FHEFaE 2 (TIMx_CTRL2)

e Hdk: 0x04
EAi{E: 0x0000

15

9 8 7 6 4 3 2 0

Reserved
1 1

ETRSEL | TIISEL MMSEL[2:0] CCDSEL Reserved

™w ™ ™w ™

vy

it}

Reserved

TREE, IR AL E

ETRSEL

ETRIZ4(ETR Selection)
0: EFESMNFETRIE 5 CREIOM);
1: Reserve;

TI1SEL

TILiE#  (TI1 selection)
0: TIMx_CH15|LERITIEIN ;
1: TIMx_CH1. TIMx_CH2AITIMx_CH35| 4 R 5 ERTILHA .

6:4

MMSEL[2:0]

F R

X 3 fii (TIMX_CTRL2.MMSEL [2:0]) T F A0 NRIE BN E I 281 RS E L
(TRGO) . WREMIA &I F:

000: EAL - 4 TIMX_EVTGEN.UDGN B s M =a il 28 = R AL, K 3L
TRGO fikph. 75 —MIEMW T, TRGO LMES 55brE M HItLA iR .

001: ffifE - TIMXx_CTRLL.CNTEN f7FEfil&#itt (TRGO). A i RN 5324 5E
i 348 B3 E — BRI Py I e A B 35

% TIMx_CTRLL.CNTEN A7 BB 14820 T AR Ny m P, tH 3Rl s 5
BT,

SR REAE S TR, TRGO A —AMER, BRIEes: 7 B
(3N, TIMx_SMCTRL.MSMD fizf5iH) .

010: W - BT HMIENMERE (TRGO). Hln, 35w #8 e nr B 78 M e i
I A o

011: bk - 24 TIMx_STS.CCLITF Bk BN (BMEE &R & EF) , Bk
UE I, il R Bt R 5% — AN IERK T (TRGO).

100: LL#R - OCIREF {55 HfEfik %t (TRGO).

101: bh# - OC2REF 155 HfEfl R it (TRGO) .

110: L% - OC3REF {55 HfEfil &t (TRGO).

111: Lk# - OCAREF {55 HfEfAk%iH (TRGO).

CCDSEL

/LB FIDMAILHE  (Capture/compare DMA selection)
0: RACCxFFIT, X HCCxHIDMAIEK;
1o HRAETEH G, & HCCKIDMAE K.

2:0

Reserved

TREE, IR AL E

10.4.4 MBERFEH|FHE (TIMx_SMCTRL)

A Hdt: 0x08
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EAi{E: 0x0000

14

13 12
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11 8 7 6 4 3 2 0

EXCEN

EXTPS[1:0]

EXTEF[3:0] MSMD TSEL[2:0] Reserved SMSEL[2:0]

™w

™w ™ ™w ™

2y

R

EXTP

ShERfib A%t  (External trigger polarity)

ZAL IR FETRIAEETRA SOM SR A M fid & 41
0: ETRe P ETHEA R

1: ETRAKHCPEUFBEA R

14

EXCEN

AhERET R ERES.  (External clock enable)  iZAv 8 FZMEI 4P 2 o BHJE, M8k

ETRFE S EREEA RO IRE) .

0: ZEIEAMII AP 02,

1: fHEESMII A2,

L 2 [ahT EGES) T FrEEEC L RIS EERS PG 2 BT, SRR EE TR ETRF.

J2: LU FMBLEEEC A LU 5k 55 #1202 [T (s B BEC TR R G

1H7E, TRGl L/FiE## ETRF (TIMx_SMCTRL.TSEL #'111").

7 3: 2 TIMX_SMCTRL.EXCEN /75 ZESfabitf #0050 1 JF4F TRGI #£#%F] ETRF
(TIMx_SMCTRL.SMSEL = 111 # TIMx_SMCTRL.TSEL = 111) #J3¢Z /e

13:12

EXTPS[1:0]

A 2 4345 (External trigger prescaler)

SRS ETRP (SR LIRS N TIMXCLK S5 1/4. 4% N FEBR K 41 3R I
B, FTLME A P A R ETRP (4%

00: K P T4 43

01: ETRPHIFERLL2;

10: ETRPAIFRFR L4,

11: ETRPAIRERLIS.

11:8

EXTF[3:0]

AhElful % JEM  (External trigger filter)

XA T E L ETRP 5 5 HRAEBIRM ETRP BT IE s . sebr b, oy denk
B ANFEEES, EI0SES: N ANFFEE R

0000: FEjEda%, LAFDTSKAE 1000: REEAZRFSAMPLING=fDTS/8, N=6

0001: REEHIFFSAMPLING=FCK_INT, N=2 1001: RFEHiZFSAMPLING=fDTS/S,

N=8

0010: REEHIFFSAMPLING=FfCK_INT, N=4 1010: RFEHiZFSAMPLING=fDTS/16,
N=5

0011: FAHAHKFSAMPLING=fCK_INT, N=8 1011: FFEHHISAMPLING=fDTS/16,
N=6

0100: RAEHIZISAMPLING=fDTS/2, N=6 1100: RFESHIHRISAMPLING=fDTS/16,
N=8

0101: RAEMIZFISAMPLING=fDTS/2, N=8 1101: RFESIRISAMPLING=fDTS/32,
N=5

0110: RAEMIZISAMPLING=fDTS/4, N=6 1110: RFESIRISAMPLING=fDTS/32,
N=6

0111: RAFMIZISAMPLING=fDTS/4, N=8 1111: REESIRISAMPLING=fDTS/32,
N=8
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AL, 2K iR
7 MSMD TIMER  (Master/slave mode)
0: JTAEH;

1: RN (TRGD LRFEMHEEE T, PLARVFE LA ER 4 GEZTRGO) 5ERM
SERT BRI SEE R0 o XN R AT JUAN 2 i 2% [R5 B — AN s — AN S 2 AR A
o

6:4 TSEL[2:0] fih & k¥ (Trigger selection)

XBOLIEEE AT B TR 1 A N

000: WEFA&O (ITRO) 100: TILAJILVEKIIES (TILF_ED)

001: PEBfi&Ll (ITRL) 101: JEBJEME R #5AL (TILFPL)

010: WEBfilik2 (ITR2) 110: JEBJEIME R #4A2 (TI2FP2)

011: WHBMHA3 (ITR3) 111: 4MEBfib &N (ETRF)

ELZITRXFIAM TS N3R10-3.

Je XLy N BEARIHE (WBMSEL=000) W/ #ECAF, L% A DR 7oA #2275

/8
3 Reserved RE, DAURFFEAE
2:0 SMSEL[2:0] MR % (Slave mode selection)

MiEETANBES, MESS (TRGD WA XU Sk AN ARPEASE (LA
Pl B A7 A R ) 27 AE B D

000: KHIMABE — IRCNTEN=1, WMITR5>47 4 BB i P S Aokl .

001: #fE#Rtil — RIETI2FP2M HL T, TH AR AETILFPLRAIRA ) B/ R iH 4

010: #iEARHLN2 — RIETILFPLAY R T, AR AETI2FP2 R ) B/ R iH 4

011: HmIBAELIAI - R H —/MESHINET, HEERETILFPLAITI2FP2/ i3 1] F/

T
100: HBER — PRI (TRGD 1 ETHI, 1 HCH B BT84 L JF S 9T T %
173,

101: [ - MfiEHIAN (TRGD A&, @SN G . —BARHmAT RN
&, WS (EAEAD o RS R R s L H R 2.

110: fil ket — THEEREALRRIATRGIN EAN G (BEAEAD . RETHETE
Bt AN o

111: AL — e iRl RN (TRGD W ETHEIRS) 43S

i WIETIIF_ED i M LA (TSEL=100) A7, AZE/HTEEH . Z2HA,
TILF_ED £ BEATIAF BEIL T Tyt — 1Nk, BRI 118 B2 2ot T A 9 HE T

% 10-3 TIMx P &#5fb R 4%

Slave timer ITRO (TSEL = 000) ITR1 (TSEL = 001) ITR2 (TSEL = 010) ITR3 (TSEL = 011)

TIM3 TIM1 NA NA NA

10.4.5 DMA/FWiEREF S (TIMx_DINTEN)

gtk 0x0C
HAE: 0x0000
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Reserved

TDEN | Reserved

CC4DEN

CC3DEN | CC2DEN [ CCIDEN | UDEN |Reserved | TIEN | Reserved | CC4IEN | CC3IEN | CC2IEN | CCIIEN UIEN

™

™w

™ ™ ™w ™w ™ ™ ™ ™ ™w ™

(e

ey

it}

15

Reserved

REE, IURFFEALE

14

TDEN

fo i ZDMAIE R (Trigger DMA request enable)
0: %5 1bfilk DMAIEK;
1. AVl KDMAIEK .

13

Reserved

TREE, IR AL E

12

CC4DEN

SV SR/ LB 4 DMAIE K (Capture/Compare 4 DMA request enable)
0: 2R3 R/ LA IDMATE K 5
1: VIR L AMDMATE K .

11

CC3DEN

RV L 3IDMAIE R (Capture/Compare 3 DMA request enable)
0: ZE 43R/ L3I DMAIE R
1: VAR HLEBIIDMATG K .

10

CC2DEN

FVFHFR/EL B 2/ DMAIE K (Capture/Compare 2 DMA request enable)
0: ZEILHHIR/ELE2[FIDMAIE R
1: VIR L 2IMDMATE K .

CC1DEN

FVFHFR/ LB LDMAIE K (Capture/Compare 1 DMA request enable)
0: ZEILHHTR/ L LIDMAIE R
1: VIR R LIMDMATE K .

UDEN

RYFEFHFIDMAER  (Update DMA request enable)
0: Z5IEEHIMIDMATE K
1: RVFEHFIDMAIE R,

Reserved

TRE, IR AL E

TIEN

fib & W B (Trigger interrupt enable)
0: ZEikfylR A s
1: ffiRefloR .

Reserved

TRE, IR AL E

CC4IEN

FVFSR/EL 4 W (Capture/Compare 4 interrupt enable)
0: ZF L3R/ LA s
1o FaVFHiisk/ L4 bl .

CC3IEN

SRV E3H W (Capture/Compare 3 interrupt enable)
0: 25 bR/ L3 s
1: SVFRR/ LR .

CC2IEN

SRV E 2 W (Capture/Compare 2 interrupt enable)
0: 5 1b4aR/ 2 s
1: SRVFRER/ L2 .

CClIEN

Fo¥FsR/LL i 1 i (Capture/Compare 1 interrupt enable)
0: ZEIEHH IR/ LB
1o FVFHSR/ LB L Pl .

UIEN

FEFEH W (Update interrupt enable)
0: A LS v
1: RVFEHW.
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10.4.6 REFHFEE (TIMx_STS)

e Hdk: 0x10
EAi{E: 0x0000

15 i i 13 12 11 10 9 8 i 7 6 5 4 3 2 1 0
Reserved CC40CF | CC30CF | CC20CF | CC10CF Reserved TITF | Reserved | CC4ITF | CC3ITF | CC2ITF | CCIITF | UDITF
I I w0 w0  rew0  rewd I rc_w0 e w0 rewd  ro w0 re w0 o wO
frig 2 E1:57)
15:13 Reserved e, DHREEAE
12 CC40CF SR/ AE B i #ARic  (Capture/Compare 4 overcapture flag)
2 JLCCLOCF ik .
11 CC30CF R/ EL 3B B i3k tric  (Capture/Compare 3 overcapture flag)
2 ILCC1OCFHifiik .
10 CC20CF WK/ 2 E i FRbRic  (Capture/Compare 2 overcapture flag)
2 JLCCLOCFHik .
9 CC10CF WK/ L E Z R bRiE  (Capture/Compare 1 overcapture flag)
A L I TE B B AR, 2Rl ] R E L. B0 iERRIZAL.
0: LEEMIFE;
Lo PR B IR B TIMX_CCDATLA /2350, CCLITFRPRA DA N 1.
8:7 Reserved e, DARFFEAE
6 TITF fih Rz #& R WrkRic  (Trigger interrupt flag)
LA A CHPREAIE R AT B T4 S e, FETRG i A A il
BIEROBH, BB R T BT IZALE 1. E G0,
0: JoflA 28 AFr A4 s
1 fil ok R R4 IR N
5 Reserved RBE, DARFFEAH
4 CCAITF R/t A W FRic  (Capture/Compare 4 interrupt flag)
ZHCCLUTFHR .
3 CC3ITF R/t E 3 i FRic  (Capture/Compare 3 interrupt flag)
ZHCCLUTFHR .
2 CC2ITF R/t E 2 W FRic  (Capture/Compare 2 interrupt flag)
ZHCCLUTFHIR .
1 CCLITF /L1 WiARIC  (Capture/Compare 1 interrupt flag)
IR CC Ll B N R
B oo SRR A, U S B EAE B, A AR E (S0
TIMx_CTRL1.CAMSEL fiffiik) . &R HER.
0: RAAEILHE.
1: TIMx_CNT HI{H'5 TIMx_CCDATL [KEAIHE .
% TIMx_CCDATL WIMERT TIMX_AR MMERS, WiRit#dsdit (FEm it Eofim b/
W RV A TR R, U TIMX_STS.CCLITF A48 Ay s HF
I FEE CCLEL B M N
MR R, AR E . A AR TIMX_CCDATL 5%
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frig B4 iR
0: RARHEMNIHHE.
1. KAEBRANRE. HHIECDE TIMx_CCDATL Ff#ik. 7 IC1 EA&ME] 5 prik
AR ] (32098

0 UDITF FErh bR (Update interrupt flag)

MIECL R SR N R AR F AR, A AR A

— 4 TIMx_CTRL1.UPDIS=0 I, i+%#% B/ Rk

— 4 TIMx_CTRL1.UPRS =0 i, TIMx_CTRL1.UPDIS=0, JiBid&fi%E
TIMX_EVTGEN.UDGN i L E#i¥)4h1k CNT.

— 2 TIMx_CTRL1.UPRS =0 K}, TIMx CTRL1.UPDIS =0, JfHit##s CNT Hifiik
HIFEPWIGI. (B A TIMX_SMCTRL FAFEasiim)

AL HRATTEE .

0: RKRETHHM

1o RAETHHW

10.4.7 BEHF=AEFHFES (TIMx_EVTGEN)

fmFsHibE0x 14
= A7H:0x0000

15 7 6 5 4 3 2 1 0
Reserved | ' ' ' TGN | Reserved | CC4GN | CC3GN | CC2GN | CCIGN | UDGN
ALk 2R i 3o
15:7 Reserved TRBE, DARFFEAH
6 TGN e fl g BE (Trigger generation)
HEAE BN, AT BT A Al S TR TIMX_STS.TITF =1, W RAH
PR T FIDMARLERE, B2 A AR TP I AIDMA. AL AR F )i %
0: Jahfk
1o PRAEflOR SFAF
5 Reserved e, DAORFFEAE
4 CC4GN PRk 4giF  (Capture/Compare 4 generation)
%% CCLGNHHA .
3 CC3GN PRk B39 F  (Capture/Compare 3 generation)
%4 CCLGNHA .
2 CC2GN PRk B 23iF  (Capture/Compare 2 generation)
Z#CCLGNHHA .
1 CCIGN PRk B 13EF  (Capture/Compare 1 generation)
MR ER, AT DA AR R R . AL B A
CCL% RLIEE A B A
TIMx_STS.CCUTF AR pichim, WRAMNEK PR DMA BAERE, who™ AN
TRl DMA.
CCL} RLIEE AN
TIMX_CCDATL 43K a1 408 E, J-K TIMx_STS.CCLITF ArEdirm, WHAHRN
TR DMA BAERE, T2 AR AR TR DMA. - 415t TIMx_STS.CCLITF L&

233/480 BERBARBHHRAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057




Ay,
W) EIRER

www.nsingtech.com

frig B4 R
Pirm, MIPIE TIMx_STS.CCL1OCF.
0: LANE
1: A CCL High/tbhi i
0 UDGN FEATEREM  (Update generation)  iZAHHARAFE D, M EBIE 0,

MR ER, ZA AT DA RE R Mk TR S ERIAa A, B AR
SHTEE, THEERE T SO S BT T A E, AR R R
TIMX_ARZFZEMME. Zh b g 3hiEE,

0: T3k

1o AR B FH A

10.4.8 IR/ HLBHRAEFAEE 1 (TIMx_CCMOD1)

Al 0x18

SAE: 0x0000

WIETTH A Gl sl (b=, IEIE R 5 1A AR CCxSEL £ 78 Y. 1%F e tlE
ArVE AR AT AR R ANA] . OCx $ifiid T IBIE B AN N I DRE, 1Cx #id T s e AT
IThfe. AR, Rl — AN 7 A AN A0 D RE 2 AN A (Y

fitt E et

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

OC2CEN OC2MD[2:0] OC2PEN | OC2FEN CC2SEL[1:0] OCICEN OCIMD[2:0] OCIPEN [ OCIFEN CCISEL[1:0]
- T ~ r; ~ T . v

ALk 2R i 3o

15 OC2CEN s Eb 250 A8 (Output Compare 2 clear enable)

14:12 0C2MD[2:0] K HeE2fE . (Output Compare 2 mode)

11 OC2PEN iy Eb B2 T EAE AE  (Output Compare 2 preload enable)

10 OC2FEN i Bz Al BE  (Output Compare 2 fast enable)

9:8 CC2SEL[1:0] fFR/EL 21 F%.  (Capture/Compare 2 selection)

%A SGEIE M T M G M NIk
00: CC2iHis i B V% ;

01: CCiEEMEALE AN, IC2HULETI2 |
10: CCiBmEHE L E AN, IC2BUTETIL |

11: CCLBmEMWME NN, IC2MAAETRC Lo BEARZUL T AELE P 5 fid 2 4 N\ 3k A
B CHTIMX_SMCTRLAf£#% (W TSELALESE) .

J#: CC2SEL (R A-81E F¢] (TIMX_CCEN & 77 ##9CC2EN=0) 7 & i/ 541,

7 OC1CEN W B 0’ M B (Output Compare 1 clear enable)

0: OCIREF AZZETRFHA KIS0 ;

1. —HANBETRF A S BT, JEFROCIREF=0.

6:4 OC1MD[2:0] W BB, (Output Compare 1 mode)

Xl T E R S35 S OCIREF, ‘BkE T OCL M OCIN [Hf, & F
H®, T OCl F1 OCIN HIH Ik T TIMx_CCEN.CCLP i
TIMx_CCEN.CCINP 7.

000: #45. TIMx_CCDATL FHAF#FITHEEE TIMX_CNT Z[afyttiEk OCLIREF

&5 BA R .
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(£ ey

i}

001: ffiEiE 1 WE NITEK A RHET. 24 TIMX_CCDATL = TIMX_CNT Hf,
OCI1REF & 5 ¥t 5l Ay i H T o

010: fiEiE 1 WE NITEK KRBT . 24 TIMX_CCDATL = TIMX_CNT Hf,
OCI1REF & 5 ¥t s A& T,

011: #%%. ¥4 TIMX_CCDATL1=TIMx_CNT i}, OCLREF {55 K ##H% .

100: SEHIERLHE . OCIREF {55 # sk A K H .

101: SEHIARCET. OCIREF 155 4wl e fi P,

110: PWM #:0 1- fEm B EEAT, iR TIMX_CNT < TIMXx_CCDATL, Nji@i&
1 1) OCIREF {E5 &P, BWMOMEHF. Em P8, ki
TIMX_CNT > TIMx_CCDAT1, Wifii& 1 ) OCIREF 155 MK F, N AEH
111: PWM #5002 - fEm BB, iR TIMX_CNT < TIMXx_CCDATL, Ni@i&
1 1) OCIREF {55 NCHEF, B yE-F. £ P8, ai
TIMxX_CNT > TIMx_CCDAT1, Wifii& 1 ) OCIREF 155 N, N AKHE
Ll 7 PWM 20 1 2 PWM (2 7, OCIREF 4 V(X7 4R
H BT L5 R 3 2 PWM 20T 22003

3 OC1PEN

bR 1 BUmEEEE (Output Compare 1 preload enable)

0: Z5H TIMx_CCDATL FAF#MIFUNETIAE. SCRFBEIN X TIMX_CCDATLE 1f ds itk
TEEE, BAMESLRIAR.

1: ffiflt TIMx_CCDAT1 A48 ITMaThaE. AU TN A7 28 AT B B R AE
M R AR, TIMx_CCDATL RIME#INEEIRY FHEmRT.

7 1: H# 2 TIMX_CTRLLONEPM =1 (Z#MM ) I, FFELEH PWM
IR UE TN 7 177 B T2 TR ATy -

2 OC1FEN

i EhiRL P fERE  (Output Compare 1 fast enable)

AT F T I RCCH e Ak 2 i N A (¥

0: R¥ETHEIR S CCDATIHIME, CCLIEWERIE, RMEMRZRITIFM . fidk 2% 0%
N~ R, B0E CCL4 H (1 B /INIE IS S 54 sf 4 44

1 HNBI b R #8 HA ROR A E - OR AR T — IR LTI . PRIk, OCL ik & 4y bk
LTI 5 LUARC S SR TE 06 o SR A R 28 (178 RO AN C.CL i L 8] 7R S e 4 48 6 S 3 e )
.

OCXFEN W 71 3l i i it B i PWM1ELPWM 2 3G 1 A

1:0 CCISEL[1:0]

R/ %%, (Capture/Compare 1 selection)

X245 SCGEIE T CRRNARHD  KEN I

00: CCLImIE e & it ;

01: CCLIEBIEHME AR, ICIETETILE;

10: CCLHEHEACE NN, ICIBUNLETI2 b,

11: CCLMEHNL B NN, ICIMUETRC L. B e TAELE A 3B Ak A i A 43k
B CEHTIMX_SMCTRLZ /728 FITSELALIESE)

J: CCASEL (R A=4F1E F/ (TIMx_CCEN ZF7Z A48 #9CCIEN=0) 72 i/ 547,

cC
cC

LIV EIN W
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4 3 2

1 0

T T
IC2F[3:0]

IC2PSC[1:0]

CC2SEL[1:0]

.
ICIF[3:0]

ICIPSC[1:0]

CCISEL([1:0]

™

™

™

™

™

™w

(e

vy

it}

15:12

IC2F[3:0]

N2 4% (Input capture 2 filter)

11:10

IC2PSC[1:0]

HNMHEIR2TR 0 474%  (Input capture 2 prescaler)

9:8

CC2SEL[1:0]

HFR/EL 21 % (Capture/Compare 2 selection)

X247 SCHEIE R JT 7] CRRINARHD KA RIE %
00: CC2ImiE I & i

01: CCIBIEHME AN, IC2BUHTETI2 I;

10: CCiiE# N & NN, IC2BUFTETIL E;

11: CCLBmEWME NN, IC2MAIAETRC L. BUAR AN T AR 7E P 355 fi 2 4 A\ A3k m st
(HTIMX_SMCTRLZ /785 M TSELLZIE R -

JE: CC2SEL (XA E F /7T (TIMX_CCEN #7728 /)ICC2EN=0) 7 7 547.

74

IC1F[3:0]

IR LIER 3% (Input capture 1 filter)
KJUALE T TIVR AR PSR S B IR 3 K . B de sl 38— A A e
B EIR S BINA GG 27 A — AN R A

0000: JIEP#s, LAforsRKAF
0001: SRAFEMIFHfsampLing=fck_nT, N=2
0010: RAFESZfsampLing=fcik T, N=4
0011: RAEMIZEfsampuing=fck inT, N=8
0100: RFEMFHfsampLing=foTs/2, N=6
0101: RFESIZHfsampLing=foTs/2, N=8
0110: RFESiZfsampLing=foTs/4, N=6

%\ %\ %\

Sk
B

1010:
1011:
1100:
1101:
1110:

1000: SKAEMIHR fsampuing=foTs/8, N=6
1001:

KFEAHE fsampLin=foTs/8, N=8

KA fsampLin=foTs/16,
KA fsampLin=foTs/16,
KA fsampLin=foTs/16,
KA fsampLinG=foTs/32,
KA fsampLinG=foTs/32,

N=5
N=6
N=8
N=5
N=6

KFEAR fsampLing=fo15/32, N=8

%\\

0111: RAEEHIFfsampuing=foTs/4, N=8 1111:

3:2

IC1PSC[1:0]

WNAHFRIT 0 #%%  (Input capture 1 prescaler)
X2f5E LT CCLUAN (ICL) T/ AR R 4

— HTIMx_CCEN.CC1EN=0, WITii4r4higs & 1.
00: JGTisrdiids, MmN H bk 2 fag— il
01: &bk — KA 3R

10: FFANFAFfb A — KA ER

11 FF8AFAfil R — AR .

WAl R — IR AR 3R

1:0

CCISEL[1:0]

i3RIt B 1% (Capture/Compare 1 Selection)
X245 SCGEIE M7 CRRINARHD  KHN i #% :
00: CCLImIE e & Jvfr it ;

01: CCLIBIEHME AMA, ICIETETIL E;

10: CCLHEEHEACE NN, ICIBUNLETI2 b

11: CCLMIEHAL B NN, ICIMUFETRC Lo B A TAELE A 3B fik 2 i N\ e 3 o i
(FHTIMX_SMCTRLZF A7 I TSELAIIEE) -

J4: CCASEL (X 28 7 (TIMX_CCEN Z 77 #8#CC1EN=0) 7 #Z i/ 5#7.

&
&

10.4.9 #3IR/HLBHEAEFAE 2 (TIMx_CCMOD2)

fmFsHik: 0x1C

E R ARG ERAT NSING TECHNOLOGIES INC.
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HAE: 0x0000
ZFE LI CCMODI1 231788 14k

otk LB
15 14 i i 12 11 10 9 i 8 7 6 i i 4 3 2 1 i 0
OC4CEN 0OC4MDJ[2:0] OC4PEN | OC4FEN CC4SEL[1:0] OC3CEN OC3MDJ[2:0] OC3PEN | OC3FEN CC3SEL[1:0]
~ T ~ v ~ T ~ .
frig BFR E1:57)
15 OC4CEN K L Bi4i50ME AL (Output compare 4 clear enable)
14:12 OC4MDJ[2:0] W e BiafE s (Output compare 4 mode)
11 OC4PEN By EL AT 4 fd A (Output compare 4 preload enable)
10 OC4FEN K BB AtREEfE B¢ (Output compare 4 fast enable)
9:8 CCA4SEL[1:0] 3R/t E4iEE  (Capture/Compare 4 selection)
1Z200E SCEE R T Gl , AL
00: CCAMHIEHHCE M
01: CCABIEHMACE NN, ICAGIETIA L
10: CCAMEIEMACE NN, ICARGIETI3 L
11: CCABEH A E NN, 1CAMITETRC b AR CAETE Py fis R i N A3 o B
(HTIMX_SMCTRLZF /785 FITSELAZIE R -
JE: CCASEL (X AFE F] (TIMX_CCEN #F A ICCAEN=0) 72 i/ 547,
7 OC3CEN iy EL B335 0ffifE (Output compare 3 clear enable)
6:4 OC3MD[2:0] M b E3HE . (Output compare 3 mode)
3 OC3PEN i EL 3T #fd At (Output compare 3 preload enable)
2 OC3FEN iy B3 bE AL AE  (Output compare 3 fast enable)
1:0 CC3SEL[1:0] 3R/ #3iE ¢ (Capture/Compare 3 selection)
X2hiE SOEER T Gl R L
00: CC3imI&HMAC & Nkt
01: CCIImIEHMACE NN, ICIMGTETIZ L
10: CCIImiBEHACE NN, ICIMGTETI4 L
11: CCI@EMALE NN, ICIWIETRC o BB TAELE 3 sl R 4 N A a2k
CHTIMX_SMCTRLZF /785 FITSELAZIEF)
J: CC3SEL (K A1TE Fh/ (TIMx_CCEN ZF7ZA$#9CC3EN=0) 72 i/ 547,
BN AR
15 12 11 10 9 8 7 4 3 2 1 0
I IC4FI[3:0] I lC4PSIC[1:0] CC4S1;L[1:O] I 1C3FI[3:0] I IC3PSIC[1:0] CC3SFiL[1:0]
frigk LR Eii:3o)
15:12 ICAF[3:0] NI RAUE T 2% (Input capture 4 filter)
11:10 IC4PSCJ1:0] M 3RATI S 45i2% (Input capture 4 prescaler)
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i}

9:8

CCASEL[1:0]

iR/ 41%E B (Capture/Compare 4 selection)

X243 58 SCHIE 77 ) (NS ), B N B %«

00: CCAIMIEH B A

01: CCABIEHLMACE NN, ICABGITETI4 L

10: CCAmEHNL & NN, ICABUFTIETI3 b

11: CCAIMIEWACE AN, ICAMSIETRC Eo AR RN T 15 E A 0 fish o s A\ e ik o i
(FHTIMX_SMCTRLZ 728 (N TSELALILHE).

J4:: CCASEL X 2711 567/ (TIMX_CCEN & 77 8 #CCAEN=0) 7 & I/ 519

CcC
CcC

74

IC3F[3:0]

N FR3IER2S (Input capture 3 filter)

3:2

IC3PSC[1:0]

NIRRT 4728 (Input capture 3 prescaler)

1.0

CC3SEL[1:0]

iR/ EL B3k ¢ (Capture/compare 3 selection)

X247 SCHIE 7 0 i N M), B NI e 4 -

00: CCIImIEH LB Jfrth:

01: CCImiEHICE NN, ICIMFTETIZ I

10: CCIMEHME NN, ICIBFFETIA L

11: CCIMiEHylc B NN, ICIWFETRC L. AR A TAELE o 3 fik 2 iy A A 3 v it
(HTIMX_SMCTRL & 77 4% I TSELALIEFE).

J4:: CC3SEL [} #1125 i/ (TIMX_CCEN # 77 72 #JCC3EN=0) 7 42 I/ 5 47,

10.4.10 FHFFR/HRMEREFFE (TIMx_CCEN)

fRFsHhk: 0x20
HALE: 0x0000
15 i 14 13 12 11 i 10 9 8 7 i 6 5 4 3 i 2 1 0
Reserved CC4p CC4EN Reserved CC3pP CC3EN Reserved cC2p CC2EN Reserved CCI1P CCIEN
. — — . — — . — — . — —

frisk 2R R

15:14 Reserved e, DARFFEAE.

13 CC4P R/ Bca% R (Capture/Compare 4 output polarity)
£:#TIMX_CCEN.CC1P 13k .

12 CC4EN iR/t Eca%m Rk (Capture/Compare 4 output enable)
%:#TIMX_CCEN.CC1EN [{j#iik .

11:10 Reserved TRE, DAURFF A

9 CC3p 3R/ LB 3% R (Capture/Compare 3 output polarity)
% Z#TIMx_CCEN.CC1PHIHiik .

8 CC3E 3R/ 3% E A (Capture/Compare 3 output enable)
%#%TIMx_CCEN.CC1E HJFHik.

7:6 Reserved e, DBORFFEAE

5 ccap 3R/ B 2% R (Capture/Compare 2 output polarity)
% Z#TIMx_CCEN.CC1PHIHiik .

4 CC2EN IR/ L2 A BE  (Capture/Compare 2 output enable)
% Z%TIMx_CCEN.CC1ENHIFik .

3:2 Reserved e, DIORRFEAE

E R ARG ERAT NSING TECHNOLOGIES INC.
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frig B4 iR
1 CC1P iR/ EL B L AR PE  (Capture/Compare 1 output polarity)
CCL RETE ot HAR AN :
0: OC1 fHIFARL
1: OC1 fRHFHRL
CCL RLEE N AR :
BRR, %A T B A ICLIE R ICLAT AR SR MR (5 B B 5 5
0: JERAH: 2 ICL PP ETHAN R AERMEREIE. HAEARRN, 1C1 ZAERAHK.
1o RAH: 2 ICL PR TR R AR E . S FESMB AT, 1ICL # 5 AR .
0 CC1EN W/ EL B 1 A AE  (Capture/Compare 1 output enable)

CCLEERE NH
0: *M— oC1Zib#i.
1: JFJa— OCUE 54 BN A% H 51

CCLEIEM B NHIA:
AL E T IR M E 2 B R PR ATIMX_CCDATLZ 1745
0: #HFRZEEIL,

1 HfFRAERE.

2% 10-4 FRE OCx i 45 fr

CCxEN OCXx output status
0 Disable output (OCx=0)
1 OCx = OCXREF + polarity

TE: EEEIE OCx RIS a8 10 I BN AT OCx ENS UL GPIO FI AFIO #F {7

10.4.11 TH¥# (TIMx_CNT)

e Hdk: 0x24
EAi{E: 0x0000

15

Al B R
15:0 CNT[15:0] THEESME  (Counter value)

10.4.12 FisrHiss (TIMx_PSC)

g Hdik: 0x28
HAE: 0x0000

15

PSC[15:0]

™
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15:0 PSC[15:0] T SESIME  (Prescaler value)
T8l fok ont = fok pse/ (PSC [15:0] +1).
BT HAR, PSC EMS NIRRT DR T A

104.13 EIEERFHFE (TIMx_AR)

i #s Huhk:0x2C
S OXFFFF
15 i i i i i i i i i i i i i i i 0
AR[15:0]
(R 2K R
15:0 AR[15:0] HEIE®BAMME  (Auto-reload value)
ARGLE TG AL N SLR I B R A A4 1. IS #9.3.170: H XARMTE Hi

FIENPE o
Y S EE S, R TR

10.4.14 FIR/ HEBEFEE 1 (TIMx_CCDAT1)

fmFsHibE: 0x34
EAE: 0x0000

15 T T T T T T T T T T T T T T T 0
CCDATI[15:0]
W/t
Al B4 iR
15:0 CCDAT1[15:0] FSRILEEE L{E (Capture/Compare 1 value)

B CCL HiEW & i -

CCDAT1 H&E 5438 TIMX_CNT LbE#{E, 7 OCl %t bk 55,

WIERARFAE TIMx_CCMODI1.OCIPEN {7 Hik £ Fiin#k ohne, W5 NME 22 L5 1A 20
WA BN, PCHEFEMRAER, LHUNEEA SIS A 8.

B CCl W& NN

CCDATL & A/ —MaAIR 1 FF (ICL) HHnIi4sE.

U E LT, A AEAE CCDATLR AR

P E A U, A7 A CCDATLRZ W B35 1.

10.4.15 #R/ LB 2 (TIMx_CCDAT2)

g Hdik: 0x38
HAE: 0x0000

15 0
T T T T T T T T T T T T T T

T
CCDAT2[15:0]

W/t
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(e

Z2y i)

i}

15:0

CCDAT2[15:0]

/L BGEE 21 (Capture/Compare 2 value)

B CC2 M B Nih:

CCDAT2 E&EHi44%8 TIMX_CNT L M{H, 7 OC2 #ih Bk M55,

WIERARAE TIMx_CCMODI1.OC2PEN i Hrik FEFin#k Dhhe, W5 NM{E 2 37 B H B A 20
AR BN, DCUEF RN, LBUNEREA S S w7 A

B CC2 M EANHA:

CCDAT2 U8 ffiefa— Ml ASZR 2 F4F (1C2) AT HasfE .

UFCE AT, A AEAE CCDAT2 H AR

e E RS, A fEAS CCDAT2/E T 325 1.

10.4.16 IR/ HLEEFSS 3 (TIMx_CCDAT3)

fmFsHbE: 0x3C
HAE: 0x0000

15

CCDAT3[15:0]
.

w/t

Al B4 iR
15:0 CCDAT3[15:0] R/ EEE3M{E (Capture/Compare 3 value)

B CC3 Bt E i :

CCDAT3 H&E 543 TIMX_CNT LbEf{E, £ OC3 %t Lk 55,

WIERARFAE TIMx_CCMOD2.0OC3PEN i Hik £ Nk ohne, W5 NM{E 2 2 LR 314 20
WA BN, PCHEFEMRAER, LEUNEEA S MBS A 8.

B CC3 i & NN

CCDAT3 A&t /G— M A3k 3 Hi: (IC3) &Mt HdsE.

AR E A, Zrfrds CCDAT3H BEEH.
AP E o AR, A fF 4 CCDAT3RZ M 5.

10.4.17 $HIR/HCEEFSS 4 (TIMx_CCDAT4)

fmFsHibE: 0x40
HAME: 0x0000

T
CCDATA4[15:0]

W/t

B4
CCDAT4[15:0]

i 3o

W/ BEE4KIME (Capture/Compare 4 value)

W CC4 JRiBMAE i

CCDAT4 H&E 5428 TIMx_CNT ELBME, 7 OC4 Mtk ERHES.

WIHRTE TIMx_CCMOD2.OC4PEN A Hrik#RFm#thfie, WE NME 2 RIME 5 2175 2L
T, AW, DUMEEEEER AR, HUNEEA SRR S T AT

N CC4 BB E NN

CCDAT4 &t Ja — MR 4 F4F (1C4) f&¥iit s .

E R ARG ERAT NSING TECHNOLOGIES INC.
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ML E N AN, A8 CCDAT4 R fEiEh,
B o U, PR CCDATAR IS,

10.4.18 DMA #3788 (TIMx_DCTRL)

Az Hidl: 0x48
SAH: 0x0000

15 13 12 8 7 5 4 0
I Reserved I ]I)BLEN[4:0I] I I Reserved I I DIBADDR[4:I0] I
. . — . . . . — .
frig BFR R
15:13 Reserved e, DARFFEAE
12:8 DBLEN[4:0] DMAZESALEKE  (DMA burst length)
AL FBE X DMA ¥5H (5 NAEED TIMX_DADDR #F /728 IIREL .
00000: 1A%
00001: 2¥A4
00010: 3Ai
10001: 18¥AL%
7:5 Reserved e, WIAMRFEENE
4:0 DBADDRJ[4:0] DMAZ:HHE  (DMA base address)

00000:
00001:
00010:

TIMx_CTRL1,
TIMx_CTRL2,
TIMx_SMCTRL,

01011: TIMX_AR,

01100: Reserved,

01101: TIMx_CCDAT1,

10000: TIMx_CCDAT4

10001: Reserved,

10010: TIMx_DCTRL

A BoE X DMA Piii] TIM_DADDR 2747 #8055 — /il
UGB TIMX_DADDR SEmi i, i hiisdi e G RIRIY; i 1k .
Y Vi I TIMX_DADDR, £ i #]“DMA Base Address + 4”1}

WIRH

10.4.19 ZE&AEAH) DMA H#iht (TIMx DADDR)

e ik 0x4C

242/ 480
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EAi{E: 0x0000

15 0
BURST[15:0]
™
g ZFK Eiipn)
15:0 BURST[15:0] DMA i R X .

YSHZ A e 0 I SR, U5 AL T RS R (DMA base address + DMA burst
length x<4) KJaF47 5.

DMA base address = The address of TIMx_CTRL1 + TIMx_DCTRL. DBADDR * 4;

DMA burst len = TIMx_DCTRL.DBLEN + 1.

1F-

Wi TIMx_DCTRL.DBLEN =0x3 (4 &%) , TIMx_DCTRL.DBADDR = 0xD
(TIMX_CCDAT1), DMA K /E = %, DMA fifidsthtt = SRAM A 22 X Hh
Ik, DMA 4h&hliE = TIMx_DADDR itk

MFEGRAR, TIMX 1 DMA RiEER, e 4 .

#—W, % TIMx_DADDR Z{£431 DMA 1jj Al B Wit #1 i TIMx_CCDAT1 4%
s

W, %t TIMx_DADDR #2431 DMA i Al B Wit 81 F TIMx_CCDAT2 4%

YR, X TIMx_DADDR 272881 DMA ifi iRk 2477 18] TIMx_CCDAT4 27 4%
s

243 /480 BERBARBHHRAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057



W) EIRER
11 EARER 4% (TIM6)
11.1 ZEA g I 2R i 4

FEAE R 4% TIM6 85— 16 A7 B3B8 s

11.2 BA b 48 3 45

W16 BB ER B

B 16T . MR ETIRE N 1 B 65536 [ A

B A FI/DMA SR
& EHEHEM

www.nsingtech.com

11-1 TIMx FIHERE (x=6)

Trigger controller

——Internal clock(CK_INT)
TIMxCLK
from RCC

Reset, enable, count PSC
CK_PSC prescaler CK_CNT

Controller Stop, clear or up /
\

Update event
\ auto-reload register Update event

\ 4

counter(up-counting) |  upIT

The event Interrupt and DMA

11.3 ZEAH R I 88 4R

11.3.1 B EIT

WL EAARE: Fiomgs. THEES . A EHMER S U RO TR, AFnT DRSS 525
AR A7 2% (TIMx_PSC. TIMx CNT Al TIMx_AR) .

R E B 5 3 0 248 A A7 (TIMx_CTRLI.ARPEN) ¥ B, TN &2 17 2% A 4E 2> 37 B Bl 7E 45 VK 58 3 1
UEV I 1% #8152 7 % 1 #% . TIMx CTRLI.UPDIS=0 I}, it ¥ 2%k ) F ¥ & s 1F & B
TIMx_EVTGEN.UDGN fi, B4 s i F. 1024 TIMx_CTRL1.CNTEN £z B2, %88 CK_ CNT 4H
o HHEASAE TIMx_ CTRL1.CNTEN 437 & A7 J5 — /N gh 8 BT a6 13k

11.3.1.1 PR
TIMx_PSC ZFf7 a8 & —A> 16 Arit3es, v TR HEEs i e Ze bR DL 1 3 65536 Z [AIFAEfIR 5. &)
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CNTEN

Timer Clock = CK_CNT M H H

Counter register 87 @@@ 00 >< 01 ><:

Update event (UEV) H
Prescaler controller register 0 /\X 3
Write a new value in TIMx_PSC
Prescaler counter 0 anaanaaa
Prescaler buffer 0 >< 3

11.3.2 ¥R

11.3.2.1 | i8R
TR FHBUE T, A 0 TR 2 1758 TIMx_ AR [OME, SR EAEN 0. 728 400 Fi

WIR ¥ E 7 TIMx_CTRL1.UPRS £i7 GE 5 Hri% K )M TIMx_EVTGEN.UDGN £7, |45 i 5 87 44 (UEV),
I HAS Bt % & TIMx_STS.UDITF. Hitt, A=A e DMA 5K, i EH TR
T BRSP4 TR R b 3 5

BT TIMx CTRL1.UPRS WIECE , 245 5 44 &L, TIMx STS.UDITF #% % & , AT &5 47w #5450
® Y TIMx CTRLI1.ARPEN =1 I, {¥iFH HiINEAE(TIMx _AR)SEHT H 8h B3R T 25 17 4%

® TS s R A AT A BUHUME FUIN#AE (TIMx_PSC).

R AE R B S N TN E A7 2 i) BB F 37 A7 as, B0 LUENM % & TIMx CTRL1.UPDIS=1 RZEHH
o

MR R AR, R AE R, TR B S R BN 0 (BT S E S R AR .

NEER TR TR R AN FIBR S B RS AT R S bR A 2R
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113 LR B, PRI B AN T = 2N

Internal clock
divided by 2 CNTEN

ocsse [N
Timer clock = CK_CNT —I I—I —I I—I I—I I—I I—L

Counter register 0034 OOSSX 0036 ) 0000 X 0001>< 0002>< 0003><i

Counter overflow —I

Update interrupt flag(UDITF)

Update event(UEV) —I

Internal clock

divided by N eore - JUUUUUL JUUUUTTLL
Timer clock = CK_CNT —I // —I
11
/]
Counter register 1F 20 //// 00
Il
Counter overflow —I

Update interrupt flag(UDITF)

Update event(UEV) —I
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K 11-4 ARPEN=0/1 B[] Eit3. 54 K

ARPEN =0 NTEN

CK_PSC
Timer clock = CK_CNT

comsrgn o YRR

Counter overflow

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register FF 36

Change AR value
Write a new value in TIMx_AR

ARPEN =1

erse [[[UUULUUUUUUUUUUUT
Timer clock = CK_CNT MU_U_U_UW
Counter register FO @@@@ F5 @@@@@@@@

Counter overflow

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register F5 36

Write a new value in TIMX_AR

Auto-reload shadow register F5 X 36

2477480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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11.3.3 BF4Pik$

B ENRESNEIN B CKUINT

11.3.3.1 W8 (CK_INT)

AIHE & TIMx CTRL1.CNTEN A7 U85 N, T 458 sk d st ey o i 4 CKOINT 424t .
B 11-5 TR R sl s, oo sl 24 R K0 1

CEN=CNTEN
Internal clock H—L
UDGN !_
CNT_INIT

Counter clock = CK_CNT=CK_PSC 1
Counter register 61 @@@@ 66 @@@@@@@@

11.3.4 RN

L hEE AL TR L (Cortex-MO WAZAF 1E) I, #24% DBG_CTRL.TIMx_STOP f/fCE, TIMx iH##%
AR IE R TAESUS b, ARVEAE R, TES M 3.4.9 7.

11.4 TIMx #1728 H#IR (x=6)

HRFAHRPHHNGS, ESRE 117
X BN AR AT LME ks (16 1) Bi—N (32 fir) Ak,

1141 FHER[BHE

R 11-1 FAZEEN

Offs

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

Register
et

TIMx_CTRL
000

Reserved
ARPEN
Reserved
ONEPM
UPRS
UPDIS
CNTEN

1
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Offs
Register | = | | Q| & 8| 8| Q| | Q| Q| S| 8l & 2= efe|T|a| =S oa|lelofofwvld|olal -]
et
Reset Value 0 0 0 0 0
004 Reserved
008h| Reserved
TIMx_DINT - E - z
00C 5 a 3 H
EN 5 =) g =
h & &
Reset Value 0 0
&
TIMx_STS 3 a
2
010h| 8 =}
5]
(=7 |
Reset Value 0
TIMx_EVTG Z
=1 Q
2 a
014h| EN § =}
5]
% I
Reset Value 0
018h) Reserved
01C
Reserved
h
020h) Reserved
TIMx_CNT CNT[15:0]
024h| Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0’0’0’0’0‘0‘0‘0‘0
TIMx_PSC PSC[15:0]
028h| Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0’0’0’0’0‘0‘0‘0‘0
02C| TIMx AR AR[15:0]
Reserved
h [ Reset Value 1‘1‘]‘]‘]‘l‘l‘lllllllll‘]‘l‘l‘l
11.42 #H|FHFH 1 (TIMx_CTRL1)
HIEARF2 : 0x00
S AE: 0x0000
15 8 7 6 4 3 2 1 0
‘ Reserved ‘ ARPEN ‘ Reserved ‘ ONEPM ‘ UPRS ‘ UPDIS ‘ CNTEN ‘
™ ™w ™w ™w ™w
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LI, 2K R
15:8 Reserved PRE, IR FFEAE

H B E R ALY (Auto-reload preload enable)

7 ARPEN 0: TIMX_AR FIE2IMR T 170825
1: TIMX_AR #0050 1A (A fline
6:4 Reserved REE, BIREREAE

FkAEE (One pulse mode)

0: ZEFI KRR, R AR B A e AN R I T8 T4

Lo Rk, THESE T — RSB R AT R4 GF
TIMx_CTRL1.CNTEN £7) -

3 ONEPM

B3R IE (Update request source)

AL T B AFEE UEV SR

0: WIRTEF P WrE DMA iERAERE, UM FAA =L EHh kil DMA %
2 UPRS K

— THEER i

~ TIMX_EVTGEN.UDGN i & &

1o QURFEH P WE DMA 3 RAERE, HATHEE G 2 AR e DMA 53K

2% E %% (Update disable)

AR TR R R A A O SE R S (UEV) A

0: FAHUEV. Wilbebl Ptz —, HAERUEV:

— TR

— TIMx_EVTGEN.UDGN f7# % &

5 AT AR S P UM B AR AT T .

1: UEBVEH . NEREFHEM, T3 F% (AR, PSC) fR¥FHME. WMRRET
TIMx_EVTGEN.UDGNAZ, T EH 4R 40 TH B AT 3 455 o

1 UPDIS

{fifeit%#% (Counter enable)
0 CNTEN 0: Z&1-iH5as,
1. fERETHEES.

11.4.3 DMA/F Wi fERE #7758 (TIMx_DINTEN)

Huhk{R#%: 0x0C
A 0x0000

15 ' ' ' ' ' ' 9 8 7 ' ' ' ' ' ' 1 0
| Reserved | UDEN | Reserved | UIEN |
g b R
15:9 Reserved IREE, DIRFFEALE
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i, B iR
FHDMAEKHifE (Update DMA request enable)
8 UDEN 0: ZEIEHHDMAIE K
1: {EREFEHDMAIR K
7:1 Reserved e, WIOREEEAE
FoHr Rl (Update interrupt enable)
0 UIEN 0: ZEIETH i
1. MRS H R T

11.4.4 REFHE (TIMx_STS)

bk fmF2: 0x10
= A7H: 0x0000

15

T T T
Reserved | UDITF |
L L

rc_ w0

frigk 2R iR
15:1 Reserved e, DARFFEAE
0 UDITF B bR (Update interrupt flag)

HIELL R SR N RAETEREAEN, %O iR E

— 3% TIMx_CTRL1.UPDIS =0 H.it%a#s e s i .

— %4 TIMx_CTRL1.UPRS =0 K}, TIMx_CTRL1.UPDIS =0, FiBid#fFi%E
TIMx_EVTGEN.UDGN 47 UL E#i#]4h1k CNT.

AL HERAHE R

0: RKETHFM

1o RAETH bl

11.4.5 B4 FF3 (TIMx_EVTGEN)

Motk fwA%: 0x14
S AE: 0 x0000

15

T T T T T T T T
Reserved | UDGN |
L L L

i, B4 iR
15: 1 Reserved RE, DAREEEAAE
0 UDGN e H T EA: (Update generation)

AT DA B A K S T B A AT A e, S H AR E .
0: TLRUR.
1: ERNSRIEESEER R, AR T Ey. B EREsms it
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(£ ey i}

11.4.6 it+4(#% (TIMx_CNT)

Huti-fRAZ: 0x24
AP 0x0000

CNT[15:0]
frik 2R iR
15:0 CNT[15:0] HHHASHUE (Counter value)
11.4.7 W50 (TIMx_PSC)
kWA : 0x28
SAAA: 0x0000
15 i i i i i i i i i i i i i i i 0
PSC[15:0]
frisk B R
15:0 PSC[15:0] oA H{e (Prescaler value)

PSC+1.,

PSC A A7 ai (LK £ 5T S I S B U7 s 5 A7 s o TR I B3 R A\ I 2 30

1148 B EEHFHFEE (TIMx_AR)

HohbR#%: 0x2C
S Ai{ii: OXFFFF

I I I I I I I AR[IIS:O] I I I I I I I
frisk B R
15:0 AR[15:0] H ZhE R85 (Auto-reload value)

AREMER, 2N 1131,

IR 5E SCR IR SRR B H B A A A P AR

HTIMX_AR.AR [15:0/{E 20, THEERA TAE.
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12 f&ThFE et 28 (LPTIM)
12.1 f&ifr

LPTIM /& —~EBA Z AR 16 672 I 2%, ‘& ] ALE R PD A2 AN AT ThAER T R EFIZ 1T . LPTIM
] DA A W SR S 0 N ig4T, enl DUBAE “Rkeh i3 o Bt4h, LPTIM 7] LR R4 MK D FEAE
AMelE, DARMRHIDHRESEIL “ R Thae” .

12.2 FE&KH

® 16 FitHes

® 3 bit T4, 8 Fhapdiikl+ (1. 2. 4. 8. 16+ 32. 64, 128)
®  ZANMERE

P EBISBRYE: LSE. LSI. HSE. HSI. APBl. COMP_OUT

AR 8T LPTIM Inputl S A RSN EPYE (AR JC LP R 45517, FH Tkt
OV

16 bit F 3253 A 7 4% (LPTIM_ARR)
16 bit L %7 /7 4% (LPTIM_COMP)

e 258 B A il R A S O

AT SRR SRR R O\ i &

F T i 8B R ) T S AR B DR
AIECE I O, PWMD

AIACE 10 Mtk

UTIEE
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12-1 LPTIM FHEE

APB Interface
iE LPTIM
Upto 6
exti trigger -
G‘.“tCh Software
filter trigger
RCC Mux trigger 16bit ARR
APB clock > CLK MUX @
LSE—»
LSI— 0
HSE— 1 .
COMP1_OUT—| 16bit counter —»%t
X Count mode
16bit compare
Up/down
— = neniELEE N Glitch
Encoder < - filter <« Input2
Non- | X
b-encoder |« R (?illlttgrh <«—X Inputl

12.4 ThEeid
12.4.1 LPTIM £ AR5 b

LPTIM A DA R A 50 sy i 0 4 M sy et o A S5 s vl i iC B RCC_CFG2.LPTIMSEL([2:0]f77£ APB1.
LSI. LSE. HSI. HSE DL Lbds 2 (B T e 48 AMEIT EPJnT AN GPIO Ak . XF T4 2, LPTIM
AP E -

®  LPTIM A FHl Zh AR i b Rl Py AR B b
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® LPTIM {Xf& oK H LR B Inputl HISMESIN$h . JHlC & 1& A TARTHFER o

LPTIM CFG.CLKSEL A1 LPTIM CFG.CNTMEN {i A T B % J8 fic & . A 2 & %0 3 @
LPTIM CFG.CLKPOL[1:0]f7 347l & .

LPTIM A A AN SIS, e R Be e £ — AN R0 Bt e LPTIM AT 7EAE A P FS I et sl ) b4 FHY 4150
A A B IS B IS A 26 B A RO B

TERL: 8 I EF P T A AT s LPTIM i BT/ P i 00 S st i i oK e P B 0
B LS I BT R 4 1o

12.4.2 3R

LPTIM HE 2 A A — A B 2 VR 4igs. Witk i LPTIM_CFG.CLKPRE[2:014% . T35
T P AT R ) A AR T

F 12-1 TR

FEHIAL Yot JSL ) -39 Rl
000 /1
001 /2
010 /4
011 /8
100 /16
101 /32
110 /64
111 /128
12.4.3 BRIJEF

LPTIM EATHFA AR BRI ER:, DLHERBRIFFBT LR AN Bt s . BRI IR oS 5 2 AR el fg
JE R, T ELIRE R 5 AN A% AE 5 B A UE e AT 5E B, - BAORIE B A g o 1 IR # AT

BRIEB AR AP

® ShERAAN: J@id LPTIM_CFG.CLKFLT[1:0]107 it & €k #% R 8% .

® NERf A AN @IS LPTIM CFG.RIGFLT[1:0]/ Fit B )% 2% R #U%
VERG: XL IE SN XS AT AL o

JEB A REBPEVE THE LPTIM SN2 — BRI B ESANSEREA R, DURHE 5 i T2 A R
Ao B 12-2 JEoR T Bl B 2 ANESREA B RPER AT -
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B 12-2 BRIPEBEER

| 2consecutive samples | 2 consecutive samples |

s v

Filtered
Filter out

V4
o —

4

Uuuuuduuuuuyl

JEB: WIRAE Py sl £, W 77 2@ o754 LPTIM_CFG.CLKFLT[1:0] #/ LPTIM_CFG.TRIGFLT[1:0] {7
KA EFIIER 75 WIRAESHERIIENR 7% 77 AT LI FLAE a5 T 780 75 B A e BT D K s R R
LR

12.4.4 FF)8 e it 2%

LPTIM_CTRL.LPTIMEN 47 F -+ /a3 /22 H LPTIM Wi%:2%. W& LPTIM CTRL.LPTIMEN )5, 7554k
BN EES B0 A BT LPTIM .

LPTIM_CFG #1 LPTIM_INTEN %4728 f{f R 84 LPTIM X FIRHME K

12.4.5 Z2 Ml R 2%

LPTIM {1408 ol L R AE R JE 8, el DLl 6 MR N 2 — EE ZOA iR & o fid k50 it
LPTIM_CFG.TRGEN[1:0] fiz # 47 fid & . 40 % LPTIM CFG.TRGEN[1:0] = 00, wf Pli# i & &
LPTIM_CTRL.TSTCM & LPTIM_CTRL.SNGMST fizKfil ) LPTIM /& 811 %i#F . LPTIM_CFG.TRGEN[1:0]
A B TR B R B ROA W . — BARM B ROA N, PRk e B .

LPTIM_CFG.TRGSEL[2:0]{¥7E LPTIM_CFG.TRGEN[1:0] # 00 It} T3 6 Mt KA Z — .

WA LPTIM MRl Bl F bl . xF TR0k, LPTIM 75 2P AN 1TSS it s i A A 38 5k
BEATEE

NSRBI THEE M AR, LK LPTIM & 83N, Bl & 2 EK 4 25

JEB: W LPTIM K5/, (F1Xf LPTIM CTRL.SNGMST 2¢ LPTIM CTRL.TSTCM {7 )5 A\ Z545 #¢ F 7.

& 12-2 LPTIM_CFG.TRGSEL[2:0]%f 3 ] 6 Ak & %y A\

AL XoF IS FR) ik A B N
000 PB6 5 PA6

001 RTC alarm A
010 RTC alarm B
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011 RTC TAMPI
100 RTC_TAMP2
110 COMP_OUT
12.4.6 TAERR
LPTIM A P T AR

® R AR E K A3 LPTIM H4k80ia1T, EEIH P S LPTIM B4 1k
® kA Uk RS S LPTIM, FF{ETTH s EAE] LPTIM_ARR. ARRVAL[15:0]8 45 1.

EEA:

Ja #2245 20 2 i B LPTIM_CTRL.TSTCM 74 1. Wi LPTIM {# F #8356 fik &, WI7F % &
LPTIM_CTRL.TSTCM 1 J& #MEhfi & F AR, PETHEER R G 8. Egi=Nashfa, R 55T
Ja SN b R Fe . RAE PR, B LPTIM_ CTRL.TSTCM £7:65 3 3l P 315 % I 1E N i 44
o AT G BT il R AR 7. Bl 12-3 s

K 12-3 LPTIM #ir i e, g Husi Ui &

Discarded triggers

o 4
o S 4

PWM

& External trigger event

LPTIM_CTRL.SNGMST #1 LPTIM_CTRL.TSTCM £z R f¢#£ LPTIM JFJH J5#% & (LPTIM_CTRL.LPTIMEN
= ¢ 1 ’ ) o

LPTIM ] LA F i 2 B 48 1) 485 5 SR 2 A B 7 S B, M & LPTIM_CTRL.SNGMST
L2 LPTIM P 2 sl R A2 e i 288 A, TS — HIAS) LPTIM_ARR ZF 788t &5 1k,
R2ZArE S T &, K LPTIM_CTRL.TSTCM i &N 1 26 LPTIM V) 2iESH . Wi
SERTBLERE, — HiAF| LPTIM_ARR ZAE24H, TGOS EHEE).

FAfph AR
Ja FH Bl R A 20015 B LPTIM. CTRL.SNGMST A4 1. — /Nl AR B8 E 30 LPTIM. {46
TE N BB E S 5 B a AT B2s (45T LPTIM__ARR. ARRVAL[15:01{& 2 B JFE AT A fid & F4
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SEED ZJa, ENSRERE ST EE ], il 12-4 fos.

B 12-4 LPTIM #rtH e, sfilk vk Hopi =0 &

LPTIM_ARR
Compare
0 h
PWM
Q& External trigger event

*H LPTIM_CFG.WAVE f7 7y 1 Ja il — il fE— BT, TR eSS — Ml S R A R 3 —
o AT RS FR R 58, k] 12-5 .

K 12-5 LPTIM H e, — kiR

LPTIM_ARR /

Compare

YN

0 N\

Discarded

V trigger

PWM

Q& External trigger event

WA R F((LPTIM_CFG.TRGEN[1:0] = 00), LPTIM_CTRL.SNGMST 17 & 1 ¥ )3 5hE i geik 47— it

.
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12.4.7 WX R EA
LPTIM H3#hn#afi#4 (LPTIM_ARR) FILLER A 74 (LPTIM_COMP) H 45 LPTIM % th 3% o

LPTIM SCHFRIEIE W Fros:

B PWM #E: YRAE EUA LA SR I LPTIM it 4% B A7« (EP LPTIM_CNT #4£4#E 5 LPTIM_COMP
AALAHAVTHC . ) 4% 4 ARR VCHECHT, LPTIM % th#% & 47 . (B LPTIM_CNT Zif7#4+E 5 LPTIM_ARR
AAEAHAILE . D

W kPR BRI S — ANk S PWM BETEAHIA], &4 ARR UTFCHS 7k A E A .

B O O R T B kA, PR OR AR AR JE —AME T T G T i B AR D

R BIEHCE SR LPTIM_ARR 27 /78 {H L UL B KT LPTIM_COMP #4745 1H -

LPTIM % %% v] LU LPTIM_CFG.WAVE A7 fic & U1 R -

B EBR LPTIM_CFG.WAVE {26 5% LPTIM R4 LPTIM_CTRL.TSTCM 2% LPTIM_CTRL.SNGMST £
B R A B PWM R B K o

B LPTIM_CTRL.WAVE & 1 ¥ 58| LPTIM A4 XA KT «

LPTIM_CFG.WAVEPOL {7 i LPTIM it (et . RIS e i gealoc i), B WIS, Mt aswiae

PSP ST B B4R

A DUAE BRI =718 LPTIM BHEP AR BR DL 2 (1455« R4 LPTIM THEas TH 5 SR Bl 2t , A Rg sl
B A R B L 2 . (%1 W LPTIM_CFG.CLKSEL = 0, LPTIM_CFG.CLKPOL[1:0] = 10 ,
LPTIM_COMP.CMPVAL[15:0]="d1(50%54%Et)/’d2, LPTIM_ARR.ARRVAL[15:0]="d2. d1. d2 7 5Hl&x
T 1. 2).

Kl 12-6 JE7 7 LPTIM i th Bl e~ A i =FlE, 53R R LA LPTIM_CFG.WAVEPOL fiK i &
AEAR AL
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K 12-6 ST R AERS

LPTIM_ARR

Compare

One-time

Pol =0

One shot

PWM I

PWM J \

One shot

One-time

12.4.8 FABEH

LPTIM_ARR % {745 Al LPTIM_COMP ZiA 7 a3 fE M S #HAE G LRI H . Wi LPTIM 2453,
LPTIM_ARR Zi(724F1 LPTIM_COMP 2747 S 7E T4 28 5 1 I 56 357

LPTIM APB # 11F1 LPTIM P AZ & 8548 FH IR AN E I 4, e APB S5#E )5, HELE —ENER,
BNEABEH THEs LU LL s o TEULAEIR A (R PN, A2k G X 26 25 A7 s BEA T AT AT R/ M S 451

LPTIM_ARR Zif£##F1 LPTIM_COMP Z7 47 #5 (1 5% 77 Xt LPTIM_CFG.RELOAD € :

B LPTIM CFGRELOAD=1: Wi LPTIM C.4 /5% 7, LPTIM _ARR Zif£ %41 LPTIM_COMP %17 5%
TETT RO B RN S . BT BB BN, JEIRI[E] = 2~3 4~ APB B4 & 3

B LPTIM CFG.RELOAD=0: LPTIM ARR 777 %5l LPTIM COMP 7578 fE3 55 10 5 8. ZEiR
IFE] = 2~3 4 APB B4 + 2~3 A~ LPTIM A58 43- A5 o 34

LPTIM_INTSTS.ARRUPD #5:EAZ A1 LPTIM_INTSTS.CMPUPD kg G443 B4R 7~ i I 58 %t LPTIM_ARR %
17481 LPTIM_COMP 17 4% (15 ¥4 .

FEX] LPTIM_ARR #4758 LPTIM_COMP #7517 54/E 2 f5, 1£f LPTIM_INTSTS.ARRUPD #3
A7F1 LPTIM_INTSTS.CMPUPD #rEME 1 Z BTG S EAEEH SECR T AN 25 5. AL R BerEdT—
R EERAETE UG A BeXT A — A2 34T T I S 434
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12.4.9 THE

R ECER T DAXE SR B LPTIM Inputl B P4 38 I 0 J5 A i A0 30 fid % = 4k A7 oh . X mT DUidE o
LPTIM_CFG.CLKSEL 1 LPTIM_CFG.CNTMEN {7 #H {7l & .

R LPTIM IEAE oMl %, F /AT LARC B LPTIM CFG.CLKPOL[1:0147 K%k # EFHiy. FREUSak B
WNEREY . aTLUEE LN -8, EAREGR T LPTIM_CFG.CLKSEL 1 LPTIM_CFG.CNTMEN:

B LPTIM CFG.CLKSEL=0: LPTIM 1 F P35 i s R S st 4

® [PTIM_CFG.CNTMEN = 0, LPTIM FCE&E Jy A& RS hms g, LPTIM T aslic BN E R
PR S T4 ik o i B

® LPTIM CFG.CNTMEN=1, i [I#2{t4 LPTIM [¥) A #8806 LPTIM M Inputl #H47RFE. AT
AEIARAT AT, SN Inputl 15 5 AR A T SR fk45 LPTIM I I B . thsh, A
FRXRFHRAIZS LPTIM () N E0 I 82k 47 1293 #(LPTIM_CFG.CLKPRE[2:0] = 000).

M LPTIM _CFG.CLKSEL=1: LPTIM fii F ¥} &R R 2 AL o

® LPTIM_CFG.CNTMEN A7 fHERARFKM . fEXAMACEH, LPTIM AT ZE NS BhRFRAEE
T EBRIFEPE A . 7E LPTIM #1 Inputl _E3EANRIME S HAE LPTIM 1) RGH B0 X FhC B & A Tk
J& RN IR 2 (R AR

® X TIXAECE, LPTIM THEE v LALE Inputl WP E S 8 _ETHATECT PRI AT S8, ([EANRERIN A2
TR BT TR

® T7f LPTIM #M Inputl EyEANRIE S WA T X LPTIM WAZZE3#AT 11, B AFETH L As i 1
ZHIAFAE —SHIIAIEIR (8 ] LPTIM 2 J5). SR, LPTIM 4h48 Inputl _EFRT 2 3] 5 AMilk
S(7EJE FH LPTIM 2 J5)¥ 22

12.4.10 ZmhB iz

St A U n] DAL BESR F IE S RS2 105 5, F TR e ot A B . g QR vr i 2ds st o
LPTIM_ARR.ARRVAL[15:0] 1 W B = fF # 47 it # (0 % LPTIM_ARR.ARRVAL[15:0] E{
LPTIM_ARR.ARRVAL[15:0] | 0) . X ME LT, H QL AE B H it 8 s 2 &
LPTIM_ARR.ARRVAL[15:0]. Inputl 1 Input2 AitE#s A4S —MEME S . 11507 M BT IX AN G
5 Z B BIAEA .

St A5 2UOE LPTIM FH P e JE R AR A i ) ) o Input 1 A1 Input2 S\ L5 S 3R A 15##Ed LPTIM
BB B 1) 4 8. X2 bIPERT, DURIE LPTIM HIE 21T

37 1A B A8 4L 1 LPTIM_INTSTS.Down A1 LPTIM INTSTS.Up #r& 8 ¥r. s, afLl@E TR E
LPTIM_INTEN.DOWNIE A1 LPTIM INTEN.UPIE 7y 9§ J5 7] e 28 5444 sl b

P ATl IS % & LPTIM_CFG.ENC 73k 5 F4mfidasti=. J+H LPTIM 752 & Jofic B iE s K.
LA AR IE T, LPTIM THEES 2 iR U8 1 B g A 2 IR P A 7 1) H sl B el 2. TRk, B
P v T T VA e | T o ST 7 9 = N B A [ PO AR a7 TR 2 o) s [ 8

ffif] LPTIM_CFG.CLKPOL[1:0)f7/C B AR ARy, AIRe A ARRTHEUs 5. TRAS T RER4
4, R Inputl FI Input2 AS[E] U4,
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% 12-3 RIS B =

{554 X (Input1 Inputl {55 Input2 {5E
fil R for Input2, Input2
for Input1) levisits TR LA T BEAY
. High Down Rit# Up Rit#
e Low Up ENT Down EN
o High KRit3 Up KT Down
P Low R4 Down Rit# Up
o High Down Up Up Down
ErE Low Up Down Down Up

RN TECE T BRIl g as iR T RO 81

TER: EXFREEC T, LPTIM A P A #E 7i #Y A LPTIM_CFG.CLKSEL 7 A RFFHE )
A 0. SESF, FHAYIA LT TFRE 1 (LPTIM _CFG.CLKPRE[2:0] {74207 000) »

12-7 i a1

I_ﬂMﬂIﬂIﬂMﬂIMMFLﬂI_U
JlIA 1Nl

T2

Coutnter

ﬁ
>7
-
N

Up Down Up
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12.4.11 JRIEAT JRTL B AR 5K

AR R VALK B AE IEA2 9S8 015 5, F ALK B AN D R 22 kb o AF IEA8 g #4255
IV BAG 7 BRI AT B, IR B TG AR AE 0 AIgmfEE] LPTIM_ARR 77174 H 11 H 3 E 4 E
2 [AESETHE (0 ) LPTIM_ARR.ARRVAL[15:0]5% LPTIM_ARR.ARRVAL[15:0]1%] 0, HARE ST ) .
R, IS ZAE T 4R 2 AT B LPTIM_ARR o NN A% A5 5 Input] AT Input2 A2 BH 81145 55K LPTIM
THEGER TR o X AME 5 Z R H e 1 vH 0 1)

egmfid s U AE LPTIM i N SR Bh s gt #h i v o Inputl A1 Input2 $ A\ _LHIME S RGBT
LPTIM W &I AR 1] 4 4340, X & smml PERT, PARIE LPTIM 1IE #1817,

LPTIM_INTSTS #F A£# R AN m F M Edx ERaA T mAEM. s, vl E
LPTIM_INTEN.DOWNIE A LPTIM_INTEN.UPIE A7 9 ¥ > J7 [ 5028 54 A= ol 1

EEAE w2315, LPTIM_CFG.NENC A2 B <17 LPTIM 22015 Se e B i s =

L ARG B AL TG BPIGSI, LPTIM T Aas AR P0G b o K ANy 17 B 3B el Ik, e
HEANRIAEALE. A LA RSSO O R G o 5 1 (e 5 17 o

WK 12-8, R Inputl A Input2 ANESIE E HLF,  AEAD AL ER v] DLIER) T1E .
12-8 AEIEAT 4w 3% 1E % LA Inputl. Input2 37

1 N W 1
- UL = JULN

NON-Encoder mode counting up NON-Encoder mode counting down

R Inputl A1 Input2 P UK 12-9 Fros, NIAEISASEEERTCIE IER TAE. tHEE s IX Beba N5 5 I OR B
PLAET A1
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K 12-9 FEIEAR gmtE a5 dE IE 5 TAE Inputl. Input2

- UL - T
Sl
- UL = LN
SN -JUUUL

* LPTIM_CFG.TIMOUTEN f7f£ g8}, LPTIM tHE#% K B — ANk 5 fil & S N 18 R0 B A
M R D AR, LPTIM THESS KBl 126 i (0 i A S N A AL I BT B 3l SRR 0 B PR I (] P 3 fik

K

e KA R LB FA o S AR I T S R I (P

12.4.13 LPTIM Hlt

i3 LPTIM_INTEN #5474% 5 FI A T Z0F, )2 A ple e /e e = -
Ea 5N
H 3 A VLAC (S 251 TR 7 1)
S A At
[ Bl E 3 AT A7 A BB AR

PLB A A7 4% LD

J7 AR (G as i 2),  IgRARE( L/ T /PD)

JER: QR LPTIM _INTEN #7177 as(F BT (& FE 77 17 #5) " HIE 1 7 7F LPTIM _INTSTS 7717 as(IK2 7 7)1
PHIEREWE 1 T W&, FFAGEF=E T I

% 12-4 il EAE

aal s

D)

P IL AT

MR T A (LPTIM_CNT) MINESHEZF4 (LPTIM_COMP) ¥ 2 ILAC
I, B & AR S LPTIM_INSTS.CMPM
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S iR
YRS (LPTIM_CNT) MINAS B3 ERnEar 4 (LPTIM_ARR) KN

HEI LR ZRUCFCLRT, KR o Widr & LPTIM_INSTS.ARRM

HMER R A A BN S AR, Rk R AR & LPTIM_INSTS.EXTRIG

HAE AR TR 24 LPTIM_ARR £ 8 HUAT 76 S BRI, Kl b Wrbs & LPTIM_INSTS.CMPUPD

FE A B A7 2% TR ) 24 LPTIM_COMP ZF £ 45 BUAT 58 LB 5 R I, 4 fid & P b 25 LPTIM_INSTS.ARRUPD
ATt a i ale AP Ilbs SRR A BIE 5

BE— J7 )4

-LPTIM_INSTS.Up #rE 507 W 228 A ) 4
-LPTIM_INSTS.Down #5 & 50 a1 5048 Jy i) R 1H 5L
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ose]  Register [ ]]@|5|g|g|3[c|sfz[g]a]als]elalzs]a]ls]z]|a]o|efr]ec]e]~]]~[~]=
ololo
z alal=|=12
LPTIM_INTSTS HEIEIEEE
000h - Reserved Q Fls|x|g
a 2|5 <|d
Reset Value 0JojJojojojJo]o
w|lw | w
Slu|8[8]8]8|8
| PTIM_INTCLR AR HEE
004h Reserved o>z % Slzl=
la} - IGE I <|o
Reset Value 0OJojJojJojJo]o|]oO
www
AR E R EEE
Wlalal=1=]2
LPTIM_INTEN slz|5|5|z|z]2
008h Reserved al=>|& % '>—< % S
o <|3 I o
Reset Value OjojJojJojJojojo
_ - = = - =
NRAAEINEE g g 2 O A R
o a = k=] = =] ] k=] = b=l = ]
LPTIM_CFG AHBEEIEEHEIEE w = 'I 2| 2 | 2] & o |¥
0och Reserved z|wlz|la|z|5|12| ¢ |2 3 7 v gl 6 |[&g] © g |5
olx|= = 14 53 x @ 3 3} x @ 3 i O
= [= o [= 2 o e [= & o o
Reset Value oJoJofolo]o]o 0 0lo]fo 0lo]o 0o oloJo]olfo
LPTIM_CTRL P =
010h - Reserved 2 2|E
[0 |
Reset Value 0]0JO
LPTIM_COMP CMPVAL[15:0]
014h Reserved
Reset Value o fofJoJoJolofoJo]olofoJo]o]ofo]o
LPTIM_ARR ARRVAL[15:0]
018h Reserved
Reset Value ofofJoJoJolofoJoJoloflofJo]o]olo]1
LPTIM_CNT CNTVAL[15:0]
01Ch Reserved
Reset Value o fofJoJoJolofoJololofoJo]o]ofo]o

12.5.2 LPTIM FWrRA&F 78 (LPTIM_INTSTS)

fmFsHE: 0x00
EAE: 0x0000 0000
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T T T T T
Reserved |

15 7 6 5 4 3 2 1 0
| Reserved | DOWN | up |ARRUPD|CMPUPD| EXTRIG| ARRM | CMPM |
L L
r r r r r T T

(£ HZR

R

317 Reserved

e, IR FFEALE .

6 DOWN

THECER 7 170 A Y AR Dy
fEgmtd s, i E 1, DUERN AT, TR T ) B AR Oy i R

TR 7 ) NI IR AR N 3«
fEgmt s i, IR 1, DUEMN R, TR TT 1) i s A o i Y

4 ARRUPD

H 3 B A AA 4% TR

EAEEE 1, LUBARNFERF APB S45%F LPTIM_ARR #7728 51 D& &
Th5E B

FEA A TG AR 12.4.8.

3 CMPUPD

Pl 2% 2 A7 2 B BT 76 B

RS 1, DUBEIN AT APB S45% LPTIM_COMP Ziff8i S #H/EC 4
B 56 e

FEA A G AR 12.4.8.

2 EXTRIG

B i e <A
HAEPEE 1, DA RN AR P T Sh s fih e 4 C S NAT ROy . RN
THEE O R 2T RS A& WASKE bR S AL E 1o

1 ARRM

H 3l #2360
HEEfEE 1, PURKIR LR LPTIM_CNT 2F /7 288 1E © 4034 5 LPTIM_ARR
AR

0 CMPM

LB AR LA .
HEEfEE 1, PURKIR LR LPTIM_CNT %47 88 18 404 %) LPTIM_COMP
AR

12.5.3 LPTIM HWiigkk&F# (LPTIM_INTCLR)

e Hdk: 0x04
Al 0x0000 0000

Reserved |

' Reserved ' DOWN UP ARRUPD |[CMPUPD | EXTRIG | ARRM CMPM
CF CF CF CF CF CF CF

L L
w w w w w w w

Al 2R Eiiip

31: 7 Reserved R, DR FFEAE .
THEES 7 1) 3 B AR R I IR b T R AL

6 DOWNCF o . -
B 1 5 NIXAMLFR LPTIM_INTSTS 577 85111 DOWN #r &

E R ARG ERAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
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i, B iR

5 UPCF TR T 1) IS U A g 366 H4 b 2T PR A o
B 1 BN LPTIM_INTSTS 2772884 1) UP #r &
2 5 2% 25 A7 2 BE BT T B A

4 ARRUPDCF ‘
¥ 1 BNIXAMLIER LPTIM_INTSTS 27 £ 4% 89 ARRUPD 4R &
FU A 25 P A7 A BT R PR A o

3 CMPUPDCF o N B
¥ 1 BANXALERR LPTIM_INTSTS 447284 ) CMPUPD ¥z &
ANl R AR B AL

2 EXTRIGCF o N B
¥ 1 BANXALERR LPTIM_INTSTS 277284 ) EXTRIG #5 &
ERIERIN R TR

1 ARRMCF o . .
¥ 1 BAIXAM R LPTIM_ INTSTS 24788 ) ARRM #Ric
Ea RTINS VAR

0 CMPMCF o N B
B 1 B NIXAMLFE K LPTIM_INTSTS 29772 11 () CMPM #7:&

12.5.4 LPTIM F Wi f#ge & 728 (LPTIM_INTEN)

fmFgHE: 0x08
HAE: 0x0000

0000

JEE: LPTIM_INTEN #7748 N GEAE LPTIM N L EHIIT -1 2GLPTIM _CTRL.LPTIMEN = 0°)

31

16

T
Reserved |
L L

7 6 5 4 3 2 1 0

Reserved

DOWN uUp ARRUPD [CMPUPD | EXTRIG | ARRM CMPM
1E 1IE 1E 1IE 1E 1IE 1E

™w ™ ™w ™ ™w ™ ™w

(&=

Y i

Eiiipy

31:7

Reserved

TREd, IR FFRALIE

DOWNIE

T 7 170 s H A% D 3 BT AsE BE A
0: THEERTT A4, T R Ak
1 PR DT AR, R TP A A

UPIE

T 7 170 A 2% g s 3 P A BE A
0: THEERTT AL, T Bt gk
1 PR DT AR, ) B b A A

ARRUPDIE

23l e A A7 A BT ) R I A
0: [ B E e 7 {74 BB D i 4%
L: B E e wy A7 BB S h e e

CMPUPDIE

PLAL S A7 A7 4% HOBT Tl h A R
0: PSS A7 A7 4 BT D k44
1 PR3 25 4745 BB B h I A

EXTRIGIE

BB f R A e T R AL
0: AhEbfl A HAF T AE L
12 HhERfi A S 0F A g

ARRMIE

SEYE & UNIGE L G A A
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(£ # Eiiipy

0: HBhHEAITACH Bk ik
1. B EARVTECH il B

0 CMPMIE Pl 2% VU E H W5 RE A
0: LLARERULHS B2k ik
1: ELH g UG AL A b A g

12.5.5 LPTIM ECE % 7% (LPTIM_CFG)

Az Hdl: 0x0C
SAE: 0x0000 0000

W B : LPTIM_CFG & # # K j¢ # LPTIM A I fF #y it (& #5 2 ( LPTIM CTRLLPTIMEN = ‘0’ )

31 26 25 24 23 22 21 20 19 18 17 16
Reserved NENC | ENC |CNTMEN|RELOADWAVEPOL wAVE |TMOUTI  TRGEN[LO] | Reserved
1 1 1 1 1 1
w w w w w rw w w
15 13 12 1 9 8 7 6 5 4 3 2 1 0
TRGSEL[2:0] Reserved CLKPRE[2:0] Reserved TRIGFLT[1:0] Reserved CLKFLTI[1:0] CLKPOL[1:0] CLKSEL
1 1 1 1 1 1 1
w w rw rw w rw
AL, 2K ik
31:26 Reserved RE, LAURREEAME .
25 NENC AR IE A bt AR A e .

AL AR IE A i 4% o
0: AEIEZgmiLas 4411
1: AEIEA i 2R f e

24 ENC ELI TR RS W A DA
EANREGIE IR
0: ZJmAgaRas

1: i ffine

23 CNTMEN AR A e A .

AR RE LPTIM {3 MR/ 8 SRt 1 B gk A7 1

0: THEEARYE A P AT S ik i ash 4

1: THECERARIE LPTIM 4 Inputl b 4N R b ik s 184

22 RELOAD A7 TR .

%7 4% ] LPTIM_ARR 1 LPTIM_CMP 21728 5 %7 7 2.
0: WEMAERN APB ML T2 5 EH

1: ZFFAAE R0 LPTIM 18] 45 SR 58

21 WAVEPOL BRI .

R L AR

0: LPTIM #yH! Bt LPTIM_ARR 1 LPTIM_COMP 251728 2 [A] ) Eb i 45 R

1: LPTIM #yHi T LPTIM_ARR 1 LPTIM_COMP 717 2% 2 A ff) L5 45 B
KA.

20 WAVE WIETEIRAL .
A ) S R TE TR
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(e
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0: ZEH MR, PWM/S KB T LPTIM_CTRL.TSTCM
LPTIM_CTRL.SNGMST 4i)
L 0T A fid R A 2

19

TIMOUTEN

TR AL HE AL o

AT I T RE -

0: THAT % CL2R R Bl 23 A sk e 2SR 1 2

e TR 8% CL20 8 Bl B0k i SR B AL I F08 8 sl it Hods

18:17

TRGEN[1:0]

fi R WA AT

AL LPTIM THEE 2 B AN Al R 22530 dn SR IE AN i 2316 T0, fih
R RV T A =P A

00: AR CHHEUES 4R IR 5 B 30 1R 5 3D

0l: NFEIEflR

10: FF ik

11: Bl

16

Reserved

RE, DR FFE A

15:13

TRGSEL[2:0]

fih LA o

ZHMELT 6 /N ar I Y5k £ A A A LPTIM A fil 5 54«
000: PB6 X PA6

001: RTC alarm A

010: RTC alarm B

011: RTC_TAMPI

100: RTC TAMP2

101: Reserved

110: COMP_OUT

111: Reserved

12

Reserved

TRed, IR FFRALIE

11:9

CLKPRE[2:0]

i b o SRR 7
000: /1
001: /2
010: /4
011: /8
100: /16
101: /32
110: /64
111: /128

Reserved

REd, IR FFEALE

TRIGFLI[1:0]

K7 g Pt R E AL

EATBEE YR B R A AR, RN I AT 2 B R TR

I P B S S R

00: AT fa] HL TR AT DA sk

O1: fil e 2% 0 fik % PSP AR (b DA AE 22 /0 2 AN b ) B PN (R FF e, A REALN
AR R
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10: il 25 R A R L~ AR AR A ZIHE 28 /0 4 AN BRI N ER AR RE . A BB A
AR fih

11: flR 25 Bl R P AR A I AHE 2220 8 AN A A N ORFFRE E A RE BN
AR fi

TERL: BTG LEP eI B BE(E S VL Z) FE -

Reserved

e, WBARFFEAME. o

CLKFLT[1:0]

A BRI A5 5 B e A RBUEBCE AL

AL BEE MBI B E T R BT AL, FER AN A R T e A 2 i AR

RPESAR S5 AR .

00: AFAT ARSI B P AR AL AR AT A5

O1: AP B P AR A Z0HE 22 /0 2 AN B ) A A DRI RRE A REBEIE A 2K
ffE s

10: AR b A P AR U ZAE 220 4 AN BRI S ORFFRRSE, A4 BRI A AL
ffE s

11: ARSI S BT AR AR A 28 /0 8 NI B R T 9 ORFFRGE . A BRI A 3L
ffE s

TERL: AT PP eI B BE (€T VL Z) BE o

2:1

CLKPOL[1:0]

IR A

2 LPTIM f AN BRI, CLKP[1:0]7 B 1 Has 4 F i ik & 45
00: FIEFRITEL

01: FREEMARITE

10: _EFHTHRIFE

11: ETFHHAH T

VERL: ZGO)HIS Bl LTI T AR R R, LPTIM G2 20—
TP SRS EFEAAT 11T, R 0 5 TS ST B 1T D 1% »

4 LPTIM iC & A4t #545 0(LPTIM_CFG.ENC i & 1):

00: Ja M gmfihas bFHI T o

01: J3 A ZmAdas N R B

10: Ja Hgmfid s bR i

CLKSEL

I B R PR AL

AV G B k% LPTIM 50 F () Bk

00: LPTIM 1A ¥ 44 (APB B Bk BRAE AT RN IR %) T B
01: LPTIM FAMHE 0@ LPTIM 45 Inputl 3E4T1HA

12.5.6 LPTIM ¥4l % 74 (LPTIM_CTRL)

e Hsdt: 0x10
HAE: 0x0000

0000

16

Reserved |
L

15 3 2 1
T T T T T T T
| Reserved | TSTCM |SNGMST|LPTIMEN|
™ ™ ™
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frig ZFx HiR
31:3 Reserved fREE, LIARFFEAME.
€ B 2% DU S 203 B hr .
KA AR 1, HEEER .
YA EBIHES T (LPTIM_CFG.TRGEN[1:0] = 00) , B iX M LL% S
5 TSTCM A3 LPTIM. 0 BHAF B sh# 25/ (LPTIM_CFG.TRGEN[1:0] #00) , Nj—
BT R AM o 2%, W B LRSS S 4% . A RAEREAT 5 ke
AT R T IXAML, A4 THI #8272 LPTIM_ARR #1 LPTIM_CNT
LRI T — R UL #21E, T LPTIM i+ 50a s gkl fe i e i s R i 4. x4
fr A fefE 5 LPTIM B E . Biflfr A=A,
5E I 345 LA B S =0
XA RE, BEERER.
WRFAFJAE) (LPTIM_CFG.TRGEN[1:0]=00) , #& 8 ALK DL ik 205
1 SNGMST %) LPTIM. SR80 R 5h 25 (LPTIM_CFG.TRGEN[1:0] #00) , M—HA&
B SNl A g v B I AN A kR R B LPTIM. - S X A2 A
LPTIM Ab TS o At e B 1), 4 LPTIM #47E LPTIM_ARR #
LPTIM_CNT Z7 {748 Z A1 {1 5 22 VT RC AR 4% 1k o 3xX AN R BEAE S A LPTIM B i%
BH. e E .
LPTIM f fefiz.
EAL R AEE 1 SRR
0 LPTIMEN
0: LPTIM 2%t
1: LPTIM JTJ2

12.5.7 LPTIM LB 575

fmFsHibt: 0x14
HAME: 0x0000

0000

(LPTIM_COMP)

VLB : LPTIM COMP & {788 N BEAE 7/ LPTIM A7 152¢ (LPTIM_CTRL.LPTIMEN = 1)

Reserved |

CMPVAL[15:0] |

™

i, B iR
31:16 Reserved PREE, IR EEEAAE .
15:0 CMPVALJ[15:0] CMPVAL[15:0]5& LPTIM £ F (1) LL 8¢ 48

12.5.8 LPTIM B3 EH&FFE (LPTIM_ARR)

s Hbdl: 0x18
EAifE: 0x0000

0001

JEB: LPTIM ARR #F77#8H FEA G M LPTIM i/ 152¢ (LPTIM CTRL.LPTIMEN = 1)
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T T
Reserved |

ARRVAL[15:0] |

g ZFK g
31:16 Reserved LREE, SRR ALE .
15:0 ARRVAL[15:0] H 3 ERAE.

ARRVAL[15:0]/2 LPTIM [ B2 EEAMH. % E LIk KT
LPTIM_COMP.CMPVAL[15:0]{#.

12.5.9 LPTIM ¥ &%

s Hidl: 0x1C
SAE: 0x0000 0000

(LPTIM_CNT)

31 16
15 0
I I I I I I I CNTVAIL[15:O] I I I I I I I

ALk 2R 3%}

31:16 Reserved RBE, DARFEEAE.

15:0 CNTVAL[15:0] TR EUE -
24 LPTIM {ii Fl 7B eIz 4TI, 5280 LPTIM_CNT Z478% il At 23R [0l A Al 52 1)
. B, EXMIERT, GLESATHAELREYH, FFRUEPTAR
ERTAIE . W RARR, s ) 2 v] 5E Y
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13 #3LF T (IWDG)
13.1 {4

N32G031 N B AT (AOWDG) FEHET I (WWDG) B8, MR RS RE. &1
SEI 2SI AR R, 1M T RGP e i i i wEaf v .

FSLE T (IWDG) HIZATTE 30KHz AR Py 38 8h (LST i) 3Kah, 7ESEIEIAF4Es MCU RAER A
i, AR AT LIS AT . X AR AL S e g . e RS FE R 11 ) R GG . e mT LU 5 B R A R
BT AR 5 R R AR . IWDG & A 78 A | A 1 SRR T 2 AME N e Mo R 2 T (B 7
K PR PR i LA () S FH AR T

2 H A% ) 2 A7 2% PWR_CTRL2.IWDGRSTEN &1, IWDG 110853 0 ), 2774 RGE AL (GFiZhL
B0, IWDG & HEATEEA) o IWDG B AL A] TR ) FEn g

S REHRTF RGN IWDGRSTEN=1 1/ it

13.2 X E&H:

B NCIEATH 12 AR RS

B RC IR SR G I ERE, E STOP Bt F U3 I3 T
B 0] DAVCEC A A D e e i

B REA R 0x000 I, RAENT CHIEGE T E T

www.nsingtech.com

2747480 BERBARBHHRAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057



Ay,
W) EIRER

13.3 ThEEdHR

www.nsingtech.com

B 13-1 B T IR D) REAE [

LSl
User Program 30KHz
IWDG_KEY .KEYV == 0x5555 l

IWDG_PREDIV.PD

/

» IWDG_STS.PVU

T 4/8/16/32/64/128/256 '
A/
IWDG_RELV.REL - 12 Bit Counter ==0
12-bit reload value A Down Counter = IWDG Reset
A
h J
IWDG_STS.CRVU
Reload Enable

IWDG_KEY.KEYV

HIEH IWDG, ATFER 0xCCCC 5 AN IWDG KEY.KEYV[15:0167, THEsIFaaismit$. itHasit
3 0x000 I, ‘B4l MCU F=4E—ANEAi{E5 (IWDG RESET) o Btz b, REAEGHARTE 0OXAAAA
(EZEHIFRK) 5 A IWDG_KEY.KEYV[15:0147, THE#{E <> E Ny IWDG_RELV.REL[11:0]47 H i) 5 2%&
BAEIEBT IEE T TR E AN B

A ARG IR AL RE B [ E I 2RI RE, WG T VRPRAE R S8 E s B3R 1T It A R G R AL
B AR BT AE T s Bk 0”2 i OB I H

13.3.1 FEBR U RS

IWDG_PREDIV Al IWDG_RELV # {7 HA SR IIGE. EBBUX WA TS8R 20T, LAk E
IWDG_KEY 771745 A4 0x5555. FLE HAAEMEAR, #0K iR Eshafea8 5 k9. IWDG_STS.PVU 457~
T4 AT BT A2 75 IE7EE4T . IWDG_STS.CRVU 87~ IWDG & 75 IEfE T EARAE . T4 40 S 2 R/ 8%
A E N, % E IWDG_STS.PVU fifll/ak IWDG STS.CRVU . T4 4 # i Ail/ok 5 %5 {4 5 37 o¢
5, fEEER: IWDG _STS.PVU f7Al/s IWDG _STS.CRVU fi.

HREREEE (IWDG_KEY Bl E 0xAAAA) W& B3hE R Ihht.

13.3.2 B

EWEBF (Cortex-M0 WAZIE1E) , IWDG 128K 4k L IE 3 TAEEE 1k, BAREGR T )
DBG_CTRL.IWDG_STOP fi7. WSz E <17, WitHEEs T ik, ZA8<07nf, tHEEsiEs TE. o 1F
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W, 3.3.2 MK TR FFE T .

13.4 AP 5 HE

IWDG Bt P i 4 N3 78 B4 (IWDG_KEY) . T4 4iarf74% (IWDG_PREDIV) .
HEPRAAH (IWDG_RELV) AR /A4 (IWDG_STS) .

13.4.1 BAERAE

4 IWDG M CF 0XAAAA 5 A\ IWDG_KEY.KEYV[15:0167) sifififf (i5% FLASH_OB.WDG_SW £7)
SALJE R B A OXxFFF FRafiik it . 1m0~ vHE0R B B 750 40 LST B b e . SR 83 s, #r—
Wb IR BRS E K A IWDG_RELV.REL[11:01H (MEFF4R, A2 OXFFF.

PR IEHISATIS, B R EAA TR 201k 0 BT, JHERHr — S0 id it 8. sk sl o i, Forts
JPiE . IWDG fERXFHE L R A B A S .

R ARG B IWDG T S B3 AE B A7 a7 22564 0x5555 5 A IWDG_KEY.KEYV[15:0]. 25
#iih IWDG_STS.CRVU fifll IWDG_STS.PVU fii. IWDG_STS.CRVU 1 8 7% 5 2% 4 f 5 38 1E £ 3k AT,
IWDG_STS.PVU KR Tl 7 S fE 58 IEAE AT o A X AN O I, B P A BE S BTAH L HE - 4 58 3T IEAE
BEATI, TERE A AL B E N 1. B, 28 IWDG_PREDIV.PD[2:0]8k IWDG_RELV.REL[11:01C%L, KA
BRI #) LSI iF4fi. M IWDG_PREDIV.PD[2:0]5k IWDG_RELV.REL[11:0]3EH 18 4 76 R 475
IWDG STS.PVU £78% IWDG_STS.CRVU 135 4 A %%

W R N AR A FH 22 B A BT A, 2546 5] IWDG_STS.CRVU Az & A7 J5 4 fig 50 C H e 2 fH
IWDG_STS.PVU K75 J5 7 fig 58 CUH 7 AAE o AE A2 , 78 58 3 T o SE A B 2 3 )5, B0 BB T B )5
R EERE A, £H%E IWDG_STS.CRVU {78 IWDG_STS.PVU i 8 {7 5 A RE4k S A TA0HS (R
fEERMR IR RE LT, BABER S RIS .
TR SRR AT s 1 EL B3R P AT A = A AL R], g 1341,

# 13-1 IWDG v #lusm K F /NS AL i [a)

www.nsingtech.com

B E] (ms) KA TE (ms)
T 534 Z 4L PD [2:0]
REL [11:0]=0x000 REL [11:0]=0xFFF
/4 000 0.13 546.13
/8 001 0.26 1092.27
/16 010 0.53 2184.53
/32 011 1.07 4369.07
/64 100 2.13 8738.13
/128 101 4.26 17476.27
/256 11x 8.53 34952.53
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13.5 IWDG 251758
13.5.1 IWDG FEREE%

% 13-2 IWDG A7 2 B

ore] s |7 ]8]8|8]5 2|82 ]88 ]a]e|2]=]=]2]2]=]a]]2]2] == ||| ]|~ ]|
IWDG_KEY KEYV[15:0]
000h Reserved
Reset Value O‘OIO‘O‘O‘OIO‘OIOIO‘OIO‘O 0‘0‘0
IWDG_PREDIV| PD[2:0]
004h Reserved
Reset Value 0 ‘ 0 ‘ 0
IWDG_RELV REL[11:0]
008h Reserved
Reset Value 1‘1‘1‘1‘1‘1‘1‘1‘1‘111
2|2
IWDG_STS zl>
o
00Ch Reserved o
Reset Value 0|0

13.5.2 IWDG #EHFF% (IWDG_KEY)

fF%Hdk: 0x00
S Aifl: 0x00000000

31 16
' ' ' ' ' ' " Reened ' ' ' ' ' '
15 0
I I I I I I I KEYVI[15:O] I I I I I I I
rc_ w0
frisk 2R R
31:16 (N e, DOREFEAE.
15:0 KEYV[15:0] | ZHEFF4: RARENEA e KRR MIEH
OXCCCC: JHaIE i 4ds, a1 I ERENIToR,  Can Sk 7 a1 14,
M52 % 2 IR D
OxAAAA: H IWDG_RELV #4788 (1) REL B S5 M T B3 LAy ik E AL
0x5555: 2%H] IWDG_PREDIV 1 IWDG_RELV #5774+ 15 £

13.5.3 IWDG T4 #ia 798 (IWDG_PREDIV)

Az Hudt: 0x04
S A7{E: 0x00000000
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Reserved

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

3k ey ity
31:3 Tred TRed, IR FF R AR
2:0 PD[2:0] T A

2 IWDG_KEY.KEYV[15:0]4 & 0x5555 B A 55 {RY". IWDG_STS.PVU £ A ZiA 0,
T PD[2:0ME T o AR E W

000: FH4r4iE T=4

001: Fhsr4iE1=8

010: Fi/r#iA T=16

011: Fhsr#iA7=32

100: Ti/r#0A T-=64

101: Fisr#E =128

FHofth: TS 40 §=256

JERE: BEHOZE 7R S WaB FIK ] VDD HJEB T T A - AR IE AT 51, I e e
HJRERC. AL, SEIRE K 7F TWDG_STS.PVU {7 %7 0 I H 4%

13.5.4 IWDG E##HFF% (IWDG_RELV)

fmFsHE: 0x08

SA{E: 0x00000FFF

T T T T T T T T T T T T
Reserved

Reserved
1 1

.
REL[11:0]

™

Drik 2 iR
31:12 3] PREE, AR ALE.
11:0 REL[11:0] B T2 as AL HE .

WERY . ECE IR E R, TR 0xXAAAA 5\ IWDG_KEY.KEYV[15:0]f%
PR N BT B3 . SRS T BER MAZAE T AR BN TT I o B A I A 359 P AR X A 2 3
EA BT AT, S5%53K 13-1.

%248 HBEAE IWDG_STS.CRVU 4724 0 BHE .

VL BEOZ G R FIR H VDD L [E I B R . WARIEAEH T EHEE, TEIEE
AJFEERC, AU, BERRE A IWDG _STS.CRVU {770 115 4%.
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13.5.5 IWDG REFHFEHE (IWDG_STS)

A k. 0x0C
S Aifli: 0x00000000

31

Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 2 1 0
T T T T T T T T T T T T T
Reserved CRVU PVU
1 1 1 1 1 1 1 1 1 1 1 1 1
r r

Rrig B2 Eiiipay

312 N e, DOREFEAE.

1 CRVU F [ 1 S A B fE T
FASEAE T RNFROR IETE N R . WAL, AR R R
IWDG_KEY.KEYV[15:0]621H A 0x5555 H iz A 0 B 235 2f IWDG_RELV.REL[11:0]f
18-

0 PVU B VTS5 A5UE 58
T AT SRR IEAE SR WU UE . W E AL, BEHE . IR BT
IWDG_KEY.KEYV[15:0147 B9 0x5555 HiZArH 0 B 305 2 IWDG_PREDIV.PD[2:0]ff]
8.
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14 HOFITHA (WWDG)
14.1 f&jfr

WA (WWDG) [ 8l i APB1 IHEPAIER R LA 4096 15311, @it i (] & A C B Rk AR 712
ITRA . Fik, WWDG &H THE#ent, & H T 3% E 4N TPl e ik UL 118 45 2 14 5 B0y R 7
it B8 L IE RN KA R . 2 WWDG SBIRT A s 7RIk B & 1 A7 8 2 AT8 WWDG_CTRL.T6 17
R0 Z JERIE, RELAKE.

14.2 FEHHE
I IR NV VSR i o R o
B WWDG AR, UL F R
& RN T 0x40
& CHUR MR T O A AR BN

W JERTMREE W WA IS B Hob WA RE, T AUE A B 0x40 B & A R R R I
(WWDG_CFG.EWINT)

14.3 DigeHd

WRE 1P 8E (WWDG_CTRL.ACTB) , %4 7 7 (WWDG_CTRL.T[6:0]) %y it %0 #% £ik 0x3F
(WWDG_CTRL.T6 fiiFE) , BUE P HEPMEBIHEE N T EEE R T W D F AR NE, ¥ ERREE
o NTEBRRGEN, WEIERIBATH L AUE W& O i 2

14-1 & AT D REHE

W H WWDG _CTRL.ACTB fZPUS A M, )5, WWDG KRFFTIPIRE, BEBIRAEEN. 7 st
AEMALIZIT, Tk WWDG R EfiRe, THEE A Rrsdmot £, Wik, s 1mu, &2
WWDG_CTRL.T[6]f. BN 1, PABG LTS F LRI R A7, Hl APB1 F1 WWDG_CFG.TIMERB[ 1:0]£%
BB T A E PeE T s o e . WWDG_CFG.W[6:0147 % & % 1 _FFR .

ISR B RS AR A B D A A2 E 2 BTE WWDG _CTRL.T6 7258 0 2 Ja i, K=t 288 0. K 14-2
Wk 7 DA LA
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WE WWDG_CFG.EWINT 7 L5 A S BT et T bl v B8 B0L 0x40 I, KAt S80I LAApdr
SR o i R o S ORAF AE AR LA Hh T IR 95 R PP (ISR o, SEEFTINE T HEGE AR 1t WWDG &
fio K505 N WWDG_STS.EWINTF 47 i B3 A ¥ o

14.4 RIFE I 1A ™A g

K 14-2 WWDG R8T & 1 A0 o ey

www.nsingtech.com

CNT DownCounter
A L Refresh not allowed Refresh allowed

T[6:0]

WI6:0]

0x3F

|
|
I
|
WWDG_EWINT I / :
|
EWINTF =0
Reset

I
T[6] value

1R 5 TEWWDG CEG.W[6:0)ME (& KAHO0x7F) FIOX3FZ 8], fEMTE I AMRIE# HIMCUAE J 5 A7
B3R THEES I 2 A5 I APB1ES % MOX7FIA] 1 BI0X3F, 5 AT TR A 5z /N H U (B an R 14-1 Flr s

(B APBII £ 948MHZ) , A A:
Twwoe = Trcikr X 4096 x 2TIMERE 5 (T[5:0] + 1)

Hor:
Twwpc:WWDG &}
Tecrxi:APB1 I 81 [ERE, HA6758: ms
PCLK 1=48MHz I ) #5275~ KGR I I
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R 14-1 WWDG 15 R AR /N THEU [R]

B/NEET (ns) B KEEHE (ms)
TIMERB
T[5:0] = 0x00 T[5:0] = 0x3F
0 85.33 5.46
1 170.67 10.92
2 341.33 21.85
3 682.67 43.68

14.5 RER

FEPAAT (Cortex-M0 WAZIF1E) , WWDG TR 4k 22 1% TAEBUE 1, BARRGR T IS
DBG_CTRL.WWDG _STOP £ WIHZA R E <1, M Eas e k. ZA A0 R, tHEEs IR TR, £
3.3.2 AR SRR

14.6 AP A1HE
14.6.1 WWDG ECE R

1. [E RCC_APBIPCLKEN.WWDGEN[ 111/ 1# it WWDG 55k [t fif
2. W% E WWDG_CFG.TIMERB[8: 71173k B WWDG 1434

3. HMIECE WWDG CTRL.T[6:0167, WwEIIEZRIEIGEE. FEH WWDG _CTRL.T[61AL 1 E N 1, L
B 1E7E J5 G SR A

4. B WWDG CFG.W[6:0107 it & i Fa HfH

5. % H& WWDG _CTRL.ACTB[7]ff#fit WWDG

6. HATERE WWDG_STS.EWINTF[O] 75 B e g o i b 25
7. FE WWDG CFG.EWINT[O]/7 A A& 52 Fi i e o lhir

14.7 WWDG 1752

14.7.1 WWDG %55

% 14-2 WWDG Zi 1588 M

ome| Regster | ®|8|a|e|x|e|alx]g]a]a]e|a]a]s]e]a]z]a|a]=]a]o|] ||| ] ]~]~]"
28]
WWDG_CTRL 5 T[6:0]
000h Reserved <
Reset Value 01‘1‘1’1’1‘1’1
E | rimers
WWDG_CFG = W[6:0]
004h Reserved ] [r:0]
Reset Value 00‘0 1‘1‘1‘1‘1‘11
[T
[
WWDG_STS Z
008h Reserved E
Reset Value 0
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14.7.2 WWDG #8738 (WWDG_CTRL)

fF% k. 0x00
S fifli: 0x0000007F

T
Reserved |
L L

8 7 6 0

Reserved | ACTB | T[6:0] |

s ™

frig 2 E1:37)
31:8 e e, DORFFEAE.
7 ACTB WS L
M ACTB=1 I}, B VMA LA G AL %A B, (ERN GRS E. Y
ACTB=1 i}, FI 0] L= EE A .
0: &M
1: JAHETIH
6:0 T[6:0] XA A E T IS M. & BE(4096x2TMERBYA PCLK T %K. 248 M 0x40 HHEE 3

0x3F (T6EZE) W, &4 —ANEh.

14.7.3 WWDG BB #F 73 (WWDG_CFG)

s Hdik: 0x04
S fifti: 0x0000007F

T
Reserved |
L L

15 10 9 8 7 6 0
| Ressirved | EWINT| TIME]%B[I:OJ ' W[6:0] ' |
Al B iR
31:10 RE REE, WARFFENAE.
9 EWINT FEHT G H
WEE, REHEAEE 0x40, #hiaRAEPW. HWAPBIEE LS R ERR.
8:7 TIMERBJ[1:0] | A3
043 AT (R B m) LB el R
00: CK iH#asist4h (PCLK1 FRLL 4096) [bA 1
01: CK iH#asist4h (PCLK1 FRLL 4096) LA 2
10: CK il#emtsh (PCLK1 [4LA 4096) &Ll 4
11: CK il#emtsh (PCLK1 [4LA 4096) F&LL 8
6:0 WI[13:0] 7 LE A

R A R R A B B .
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14.7.4 WWDG REFFEHE (WWDG_STS)

fwF% sk . 0x08
EAi{E: 0x0000

31 16
Reserved
15 1 0
Reserved EWINTF
rc_w0

(a1 ZFx iR
31:1 TR TRE, IR FFE AR
0 EWINTF FE AT PSP BT 5

AL B 0x40 I, ZA AR E . BRI RIFEEL S AN0RIEE . SATE
o R BORMERE, ZA B EAL
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15 B FH#H®: (ADC)
15.1 fAR

12 fi7 ADC 2 A IR JGE T I S R e d% . e F 2 AV0IE, 16 AMliE, nfiE 12 NMMEA 4 AN EdE
SR, BNEIER A/D R DURSATE R R, ELL. PRI . ADC BIE A (X554 X
) 1E 16 AL A g . ] LB A RUE 11 AG I 4 N L 2 A A P s U R ARBIME N, FF H ADC
R N IR () e KA A 18MHz.

ADC 75 NRAEEEIE S OPA 1E S N\ i i E 34

15.2 ADC EE4HE

SCHRF 1S ADC, SCRFFIRAIN, B2 AT 12 ASAMEAT 4 A N .
SCRF 12 ALy R, demeR R A IMSPS.
ADC FRHBHJF 3 A TAER BRI SRR b JER i i B i
& {UATECE AHB_CLK 1E R TAER P, 2] 48M.
& HCE PLL /E N REEREPIE, feml 3] 18MHz, SZEF/401,2,3,4,6,8,10,12,16,32,64,128,256.
¢ T[icE AHB CLK {ENRFERTEPJR, fmnl 2] 1I8MHz, CHF/Hil 1,2,3,4,6,8,10,12,16,32,
& PR T AR TN DhAE, SRR G B AR IMHZ.
SRRl KA, B34 EXTUTIMER.
- JEE [ KA 5 6] 0 o v S A
SCRFARIRE
SCRF LA
SRR
SCRE AR
S DMA.
Hh T A A
L Sy
& TENEHRAER.
& BHLET I
5 YIRS — SO B 5
AT LA fid 5 3 N B 45 AR 0 e e
ADC ) LAEHETE 2.4V 2 5.5V Z[H].
ADC SCHFHEAR I FETE 0 Vppa +Z (A
ADC ¥ NI SR PITC B ¥ OPA IE i H R iy Nl 1 D) e
285/480 ERBARBHHRAT NSING TECHNOLOGIES INC.
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TEN—A~ ADC HERFIHER], 3 15-1 5 ADC 5] Ui .

15-1 ADC FEE]

Data bus

| Analog |Analog watchdog even|

watchdog

ADC Interrupt to NVIC

Data register

Interrupt

End of injected conversion generate

Injected data registers

Regular data register

»
>

(4 x 16 bits) (16 bits)
A A End of conversion
[
VRer + () | Injected Regular |
channels channels
A | A A MOADC prescaler  [“5pATnjection
Vopa () Ad?:ifaglw channel switch
Vea () channels
ADC_INO (O a—
apc_inz  (——— ES
apc_init - (P—— gé . o
A% 490 ==
Vigrinr Ex EE.
Veerp op U‘E =
Vopa é I <D( o]
ADC_CTRL2, ——— ADC_CTRL2.
EXTISEL[2:0] 1 EXTRSEL[2:0]
bits ° bits
g% I £9e 2
)_\U\ OI Olu\o\ ’_\
5 3 555 S
FEF FRF F
AFIO_CFG.ADC_ AFIO_CFG.ADC_
ETRI bit ETRR bit
g g
x 3
= =
& =
£
h4 b4
3 3
! !
£ £
X X
N N
#* 15-1 ADC 5|
AR EeES VE i
VReF+ N, LSRR ADCH I IEAR S &, 2.4V < Vrer+ < Vopa
Vboa EETDNP X AR ER T Voo LR H: 1.8V < Vopa < Von(5.5V)
Vssa ETWANP X 1PN R STV SS AN LU A
ADC_IN[11:0] EELE VN ERS 12U A1 B N\ T
HE:

1. Vopa Fl Vssa 1% 53 3% 2] Voo M Vsso

15.3.1 ADC H4h

ADC T E=AW4%, ADC CLK, HCLK,ADC IMCLK.

286 / 480
Mkt RN G L X R b X S R 1095 B R B AR K E
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Ay,
P‘,« EREAK
B HCLK AT &7 005 M 8.

B  ADC CLK & ADC W TAER#f, ADC_CLK A MM (HCLK K434k PLL 114345 , HCLK 7415
RGUZFPSI B, PLL M40 RS0 FoB e, FH RIDEBP I aF b 2 7E & ADC B fl & B, 3
ANHENE, F PLL 40 AR B (0 4 kb v] DABRST AR EE ADC ) TAERHER, AN&5mifEEE HCLK (3
LTSN

B ADC IMCLK AT Wi IhEE, 78 RCC HECE, AR K/NLZIRCE K IMHz

www.nsingtech.com

1 FE PLL 1EA0] 81050, RE A E 18M, 35 #7740 1,2,3,4,6,8,10,12,16,32,32,64,128,256
2 HE AHB_CLK AR TR #42 5 i] 2 18M, % #5740 1,2,3,4,6,8,10,12,16,32
3 J# ADC _IM W #0050, 7 ZERE HSI T # 7 o

15-2 ADC It

PLL_DIV_CLK
ADC_CLK
HCLK
DIv p—=>p
HCLK
>
1IMCLK ADC 1MCLK»
15.3.2 ADC FF&34i

RAAE LR REEUa, B4 RET T 5. EaTLlEd #H ADC_CTRL3.RDY RKAZE FHZ 58 M.

ALl E ADC_CTRL2.ON K41 ADC. 5 —ik E ADC_CTRL2.ON i}, ¥ ADC M B AR A e o
£ ADC [f)_EHZER(tSTAB)Z 5, 24 ADC_CTRL2.ON HR BN, BT,

A PLEIEiERR ADC_CTRL2.ON ¥ ADC B T WAk b4, EXFHEATT, ADC JLFAHEFEIIR
UVJL pA) o AT LLE %64 ADC_CTRL3.PDRDY KA 254 BB I o

1E ADC Disable HII i ER N ER 2 PowerDown AT,

15.3.3 BE R
NS T DAE AU SR A5
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HENTHH 2 IREEHA N, % 4 K. ADC _JSEQ 7 17 2% 1 i ¥4 N\ 8 18 Rl i N\ G i 1) 5 36 7
ADC JSEQ.JLEN[1:01A7f8 ik NP HIK S

U P50 B 2 I3 %, % 16 IR. ADC_RSEQx 737 #% i 12 F JUI 16 i 10 DU 3 168 1) % #60 t Fy>
ADC RSEQI.LEN[3:0]4 $& & A 38 38 7 51 4 o
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MR FHEHAN], 250 F N ADC RSEQx B ADC JSEQ #7#7#%: ADC_RSEQx B ADC JSEQ #r#7#5H BETE ADC TIHT &
2.

15.3.4 AEREE

B R EAERERETE ADC IN12 HHER

B Vgesny FUETE ADC_IN13 FHI%EHE .

B Veew Al ADC IN14 FHZEE

B Vppa FIETE ADC IN15 FHZERE .

B OPAMP OUT #ith Al ADC IN6 FHIEH:

ADC A #5838 AT AR 0 B A N SE T 1) s AT e 4

JVEE: Veerivr i 220 & ADC_CTRL3. VREFEN K {E5E, [R5 77l ADC _CTRL3. VREFRDY #5iA Vrerinr
HEBAF -

15.3.5 BB

ADC A LLEACE ADC_CTRL2.CTU A 0 s NP A0, AR, Al G& A TR0 el
N#IE) s E ADC_CTRL2.ON=1 ({EH THN@EIE) 7TLURS) ADC Jashi#, ADC Hitir—ik4
e,

IR, M/ NMENBIEER SR, ENBIEE R RRE (ADC_STS.JENDC) ¥#iikE N 1.
FVENEE R B sE R P Wi B (ADC_CTRLI1.JENDCIEN) figi% B AN 1, —ANhWekb sk, #8)s s
BAFAEE ADC_JDATX 1728

IR, 2N NEE e e i, BNEIE s bR B (ADC_STS.ENDC) ¥ #E 1. it
D38 & 3 e 45 R R BT G (ADC _CTRL1.ENDCIEN) frgf & 1, W—"NWek 2Bk, F s i 5 b A7 ik
7£ ADC_DAT %1788,

FLIREAR S, ADC %1k,

15.3.6 FELLEEHFR

ADC " L@ i B ADC_CTRL2.CTU N 1 #EANESF AN LA, Sk sk &
ADC CTRL2.ON A 1 /LA 5N ADC FFihH#, ADC S Hur S a@n ., ESA IO NBIE A
B, XHENIBIE LA

MW ITIRIE, AFNEE A e Ry, BN I8 A e g5 AR B (ADC_STS.ENDC) i E N 1. Wit
DU B S s R P g e 7 (ADC CTRL1.ENDCIEN) ¥ B A 1, K74 — b, B35 B b
£ ADC_DAT F1E8sH.
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153.7 Bt HE

ADC_CTRL2.ON E{R¥%EN 1K, ADC FH. ADC L5, ADC 7 W H tsrap RAFAEHLAE M. ADC
g, FXA ADC_CTRL2.ON 5 1, ADC HUaHHk, it dbr SO E e s BN 1.

& 15-3 KR

ADC._CLK IfzJ L7 Iégd L L L L
I
B : | |
SetON'to 1 J_I | | |_| : I // |_| |
ADC p0\|ver on | Start first conversicrn | 7 Start next converJlion
o | | |
| | ' | |
| | ' | |
| | .
| | ADC Conversion | Next ADC Conversion
ADC | | |
o : | |
Conversion Time | |
' ' » 7 |
| | | (total conv time) |
| I ./
ENDC 4
I I /7 '
tsmas | | ENDC is set to 0 by software
I I
\J
153.8 BE 1A

Al LLid i % B ADC_CTRLI.AWDGERCH A 1 7E LU @& 4T LA 114, B nr DLad i f
ADC_CTRL1.AWDGEJCH && A4 1 fE{FEN@E FEHEE 1. rTLl@EidAcE ADC_WDGHIGH.HTH
WEBLLE TN mBE, a1 IR RE T UE ADC WDGLOW.LTH R E . A 14905
5 H 5077 KT8, B ADC -5 A B BLRRAEX FF 2 T SE . 4 ADC 4 i & TR
G T 10 1) vy AR B T4 [ 1 PR BRI I, 405 ADC_CTRL1.AWDGIEN CACE, WA 1R
H (ADC_STS.AWDG) ¥ # B 1, Bwf <=, @i # ADC CTRLI.AWDGSGLEN #
ADC_CTRL1.AWDGCH[3:0], A LAEHIBLLE [ 1M/EH T — sl MdiE, Wk 15-2 B,

152 HAE T VEE L

ADC_CTRL1%F 72845 i iz
AP 1140 S i Py i AWDGSGLEN{. AWDGERCH/{. AWDGEICH/z
G =X 0 0
P A N IETE 0 0 1
T L E T 0 1 0
IERE WA PN Bib s 0 1 1
L — [ BT 1 0 1
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A — RS TE 1 1 0
B — N BRI 1 1 1
15.3.9 F#PER

HIIALE ADC_CTRL1.SCAMD A 1 W UJF B i, @i E VA% /7% ADC_RSEQI.
ADC_RSEQ2. ADC_RSEQ3. ADC_JSEQ HJ LAk #idiE 741, ADC 2%f B A de 43 i 0 5lyd: N i iE
BT . FRITIGE, @B AN W ADC_CTRL2.CTU v 1, JUTEFTA & H 3
VUDE 8 1 e SE S, R B B IR 5 — B8 B T A6 55 e . T NTBIE A CRRE S 3. DMA Thign
DL % B ADC_CTRL2.ENDMA A 1 3RFF)5, DMA 278 MU #4485 iU W B A£ 4 21 SRAM .

15.3.10 FENEIEE B

15.3.10.1 H3EA

WIR ¥ E T ADC_CTRLI.AUTOIC £z, N ADC_JSEQx &£ HE Nl IE K7 ADC RSEQx 3 A fty A U1 38 i
SRR BB . R U ZIL 16+4 NMEIE. WE ADC_CTRL2.CTU #5447 51144 4 1% 2 i 4 o
AW ERERTILE A R S 2 PE N i BIER T A=

I Tl e A R -5 11 B A =[] B

24 ADC I B IR SR 128 2 I, 24545 7 21 RN 32 D938 NEE NAZ NI, 2545 2 > ADC I 8 ] B%
IR . 24 ADC ISP Fi o 5K 1 4 3] 8 Isf, 4545 e 41 WA J9id NEE N RN, 2 1 A
ADC I a] B PR AE R

15.3.10.2 flt RIEAN

¥ ADC_CTRL1.AUTOJC % &N 0 ¥ ADC _CTRLI.SCAMD &N 1 LIIFA i kiENTIRE. FEILIhAE
1, 8 E ADC_CTRL2.ON B S i R S e b NI TE . AU T8 4, an SR AR A
Nk, WEHE 4 ari i, NP IREIF G . e NFIEE e s, B R 5l
TIERE . A RAETE NI R b ™A 7 RN A, TR 3 21) 368 3 R E 3 N P 71 308 T 2 4 5 1 Js T 0
e

SR D BB, VA N B fish % PR S ] 1] B8 75 0K TV N7 871 58 s 45 T s PRI )

15-4 VENFEHR AL RS
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apcaock L LI 1LT1 L O L O L L
I
I

Injected event [1 :
I
I

SOC I : I
< Latency .

B RAIEB 15 S FE I F TSI 77
15.3.11 Ja) B =

15.3.11.1 FNEE

ficE ADC_CTRL1.DREGCH A 1, JFJEFL@EE ) E W, #@idiE ADC RSEQ1. ADC RSEQ2.
ADC RSEQ3 SREUHN# 541, FlE ADC CTRLI1.DCTU[2:014% #ll &5 IK fih & Jig e n ANIEIE .

Kk AT TR AR, TR AR 0 AMEE AT SRR G R, BRI —MRE S, M Bk
15 LT TR Ak SR 34 n ANETE, BRI 720 i B B E R e 4 Can S Ja — Mo R AR 9 Ho A 5 e
HI R AR TE N T n, )R g AR e @ TE AT ), I AR S AR S IR E N 1.2
e P A A B A R RS, N MRS S I, ORI R B ) B AN I TE T AR
15.3.11.2 VENIBE

BiE ADC_CTRLI.DJCH A 1, JFEiEN@EIE AR, @i E ADC JSEQ KEUFE N 4751 .
MR AE TR AR, BB HGE NS L ANEE, AR R, BRI AMlkE S, B
— UKL 1R B A R S e 1 N lTE, EEEANF AR T EE A e, I B S bR S AL
WEAN 1o 5T P A @S 6 e s, N — M (S 5 BB, BN A IS — AN dEiE It
R

() s ) 2 50 ) A 4 R N 4 Hrh — FioR TR TS X, AN RIS i B 1 B AR ORI [a] s =

15.4 BHEXSF

e Ja B AA B RR 55 7 A R SR R S . XS5 R BLaE i ADC_CTRL2.ALIG fi7 ik & .
ADC_CTRL2.ALIG=0 N4 %5, Wi 15-3 fizn, ADC CTRL2.ALIG=1 AZLEXFFF, W13R 15-4 fiR.

XTTHENTH], SYM ALy RIIAFS1E, FFA7as P Al B8R 2 3 3 45 SR 22 ADC_JOFFSETx #7 7 a4
e X, Frblg RolCUEfE; ST TRNFs, AR ER IR E .
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R 15-3 BHEA X FF
HENFFH

SYM |SYM [|SYM |[|SYM |Di11 |[D10 |D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

AR

0 0 0 0 D11 |[D10 |D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

K154 F i 7o )55
NG

SYM |D11 |[D10 |D9 D8 D7 D6 D5 D4 D3 D2 D1 DO 0 0 0

A5

D11 |D10 |D9 D8 D7 D6 D5 D4 D3 D2 D1 DO 0 0 0 0

15.5 W] G A2 A 388 18 RAE I ]
ADC % T4~ ADC_CLK Ji X A\ AL HORAE, SRAE A IR H AT LA ADC_SAMPTx.SAMPx([2:0]5
B BEANEE AT L3 70 FAS [F] RIS TR SR A o G i Isf [B] 2 o 54
Teony = AR [E]+ 12 4 JE 3
VEE: LR — K FE PR L AR R e 7 BN 15 3 1T Y
Bl
2 ADCCLK=16MHz, KA (A 6 J& 1]
Tconv =6+ 12=18 F#i =1.125ps

15.6 Sh Rl ¥

TR RS, B AF ADC_CTRL2.EXTRTRIG 735 1, TIFLNGETE n] DU A A4 1) E i
R B, RGBS ELE ADC CTRL2.EXTRSEL[2:0]K: 250 ) 5 41 () A0 firh 2 5 o Al ok o Y ik 3%
WFRAT7R. GHRERE EXTI line0-15 8¢ TIM8 TRGO fE 4Tl ¥R, 7ILLE AFIO_CFG.ADC_ETRR
A AFIO_CFG.EXTI ETRR[3:0]f7 K523 ; i ik SWSTRRCH AF 406 fi A 5, WU wT DS i ks
ADC_CTRL2.SWSTRRCH ¥ # 4 1 3K i3 sl i 18 5% 4 .

2% 15-5 ADC H T HUIE 18 Fy A0 s

i IR B3| EXTRSEL[2:0]
TIM1_CC1ZH 000
TIM1_CC2F 1t 001
= FRH I FERSMNEES
TIM1_CC3ZH 4/t 010
N/A 011
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fih R Byt EXTRSEL[2:0]
TIM3_TRGO 4} 100
N/A 101
EXTI line 0~15/TIM8_TRGOZ {: AMERSI IR B A L e BN E S 110

BAEFE AL 111

XTHENTH], A ADC_CTRL2.EXTITRIG A7 E R 1, WIyEN@ETE 0] DS 250344 1 Ak ok
JREEE, BAEKEECE ADC_CTRL2.EXTISEL[2:03&FE N F A AN i R 5 o s fi & P Fan R
TR AL $E EXTI line0~15 B¢ TIM8_CC4 1Ey4M il & 5, W LA & AFIO _CFG.ADC_ETRI #1 AFIO
_CFG.EXTI_ETRI[3:0] fi7 & 52 Bl ; 40 5 ik % SWSTRICH 1F N 4b & fik &% P&, W) a] L@ i
ADC_CTRL2.SWSTRICH & &N 1 K3 3hiF NiBiE .

% 15-6 ADC HIT1E N IEIE A A1 Ef i A

SWSTRRCH

i YR pLE; Syt EXTJSEL[2:0]
TIM1_TRGOF 4 000
TIM1_CCA4ZH At 001
N/A o 010
A kE R LB N E S o
TIM3_CCA4Z4F 100
N/A 101
EXTIZ(0~15)/TIM8_CCA4Ziff SMEEIERE B B 2 AT E S 110
SWSTRJCH AT AL 111

JER: EAMK B LLFT B A F
15.7 DMA &R

NG AN N TG S e B iR 2, S8 ADC _DAT 2747 s h R A7 N TG S e g SR B2, A LK
ADC_CTRL2.ENDMA Hi¥% BN 1, LA DMA. 24 ADC MUNGEIE sy, 4774 —4 DMA &
K. DMA WEIER G, ¥ SR REdE N ADC DAT #7785 2 H 48 2 10 B ARt .

15.8 BB RS

WH ADC_CTRL2.TEMPEN {7 1, {fREIREALEAR, W TAERHSE A IR AL B A SR . R A%
JEAS KA 1 Y F R I ADC IN12 JEE WM . IR ARG TAERT, PRAEPRFERS BN 17.1us;
MR IS A TAERS, ADC_CTRL2.TEMPEN A7 Al 38 i 45 2 AR IO #E . B 15-5 S iR AL 28 HOAE

25
o

=

I PS8 A% Tt 1 i Y P S PR P 2 AR A . AN el 2R TN, R I 2 AR W2
o JEIE, KIEA WA 3°C, IX— Rtk 15 Py AR I L A% I Sl S AR R B AR 1 . ANIE A I 40
U o 2T ORI R B BN, S A FH A U A A

15-5 R EAE LS AN Vet 1B IEAE

i}
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TEMPERATURE

SENSOR > ADC_IN12

ADC
INTERNAL
POWER EEEEEE— ADC_IN13
BLOCK(VREFINT)
15.8.1 JEIRFE

1. FCE@E (ADC_IN12) FO@EIE ) RFER AN 17.1us

2. ¥ ADC CTRL2.TEMPEN {7 % &N 1 LUE iR AL B

3. W& ADC_CTRL2.ON £~ 1 LLE3) ADC ## (sldit 2 ik &
4. BEHL ADC Hds a5 A7 3 h IR B RS, @I LR A U SR A -
IRJE(CC) = {(Vas - Vsense) / Avg_Slope} +25

Horp:

Vs =25 S IR Vsense

Avg_Slope = JE Vense 14 F- PR (FRALA mV/°C 8L pV/°C)
SRR T W H SR B 4T Vas B Avg_Slope [ SEBR{E .

T TR B O JEEY I 5% i VSENSE 2 i, B —1N& 7 hT1H;  ADC | jgdF —NE T, Frel oy 747
JFHEN, ADC _CTRL2.TEMPEN F1ADC_CTRL2.ON {7 iZ/ah E 1.

15.9 iy

ADC IR PR B RN BN 7 S e B A5 A S N F S AN RO T v B Ve B U B N TE %
BT A . I W R A ST ) P R RE A7

ADC_STS #FfEdet A 2 AMREIRE: AT IE 4 5 2 (JSTR)MFLIN 77 4138 18 4 /5 3 (STR) . {H 72
ADC H&% A 51X bR SIS .
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% 15-7 ADC i

ail: TRl & A ez oL
I B33 N T 1) e ENDC ENDCIEN
NG IIEE TN JENDC JENDCIEN
i AR T A AWDG AWDGIEN
Y A e 3 A o 45 R ENDCA ENDCAIEN
(T AT NI T 5 4 45 TR JENDCA JENDCAIEN
15.10 OPA iEiE i

K 15-6 /& ADC VJ#: OPA BB FEimg A HER, JENIBIERFEZH, ADC OPA YJH#uiliE <] OPA 1E b
HEEEES, 47 OPA BALRTE], FIFGERAE; M RFEER, ADC OPA T#u il E B O OPA (1M iE 15
file B 15-6 &7 TIM1_CC4 1E AR, (HSEPRfil A& IEANRT TIM1_CC4, P fil K IH# T S HF

15-6 TIM1 CC4 fih & OPA iBi& V) #: ADC VF N Kkt

Control OPA signal switching

+
< U

o

N

TIM_CC4

ADC
control

ADC convert \

Control ADC logic signal
switching

Bt E ADC_OPACTRL.JSQx OPAEN Zif7#%, Fié ADC JSEQ.LEN iEF% 4 AN RARErhmA RAE AL fExT
OPA JEiE I3, #IFIEL K E ADC_OPACTRL {74+ JSQ1_INPSEL, JSQ2 INPSEL,JSQ3 INPSEL #!
JSQ4 INPSEL 3 FAEANFAEXT R ) OPA i8I . 1% 15-6 fizn, WIHR JL=0, HA ISQ4 X B il i e,
JSQ4 OPAEN=1 {#HEXT OPA # N5, U OPAINPSEL=JSQ4 INPSEL; WIf JL=1, %%} ISQ3
MBI AT He, JSQ3 OPAEN=1 )4 OPA INPSEL=JSQ3 INPSEL, # —/Mtt JSQ4 il idilk 4754k,
JSQ4 OPAEN #41JJ#: OPA INPSEL=JSQ4 INPSEL.

# 15-6 ADC il
LEN Ist conv 2nd conv 3rd conv 4th conv
0 JSQ4 - - -
1 JSQ3 JSQ4 - -
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1SQ2

JSQ3

JSQ4

JSQ1

JSQ2

JSQ3

JSQ4

T OPA (BB P J5 75 2 — 2 B LI 8], #XPF AT E ADC_OPACTRL #47#5/7 OPA_SETUP TIME, 7E
P14 OPA J#IE f5, ADC 2554 AH R G LI A FE 46 RAE . @I ) S5k R

T=OPA_SETUP_TIME/adc I #4571
U1 ADC #4558 =16MHz, A 7iHA] Sus, 7% & OPA_SETUP_TIME=80.

15.11 ADC &5
15.11.1 ADC FHFHBE8%

Offset Register s[RI~ [R[I[Q[I[R[R[a[=[=[g[v]s[2[s][2] S Jeole] ~ ofw]|x|m[~]<]o
<< Qlo|o
Qlo|lx|X|A a
a [ o
000h ADC_STS Reserved z % &g ﬁ z %
Reset Value ofofofofOfO]O
I|x E zZ z
@) [a) z
illks E 41313 8 22| & |%]%s .
ooan | ADC-CTRLL Reserved o9 : ocTuRol |8 |8 E 8|2 8 2|8 : AWDGCH[3:0]
HE & ol |E]7] B O|F|F|e
Reset Value 0o 0JoJofo]o 0 oo 0 oo ofoJo]Jo
Ilxz|o 8 [0} 8
z|lo|lo|=2 & = [x N <
w|lxe | |x — @
ADC_CTRL2 L= |EE o S r S e 2 g =
008h Reserved mle|e|y o 2| & = < o Z o ©
FlElE|E] k(&8 & & &
in i
Reset Value 0 ofooJoJo]o 0]oJoJo]o [0 | 0o
ADC_SAMPT1
00Ch - Reserved
Reset Value
S S g g 53 g 5 53
ADC_SAMPT2 2 = o ? g 2 g g
oun | A% = £ = g £ L . .
& S B B B B 3 5
Reset Value ofJoJoJo[oJoJoJo[oJoJoJofoJoJoJoJoJoJoJoJo] o TJoJo 0o JoJoJoJ]oJoJo]o
S S S S S S S S
S, o, &, o, o, &, o, o,
ADC_SAMPT3 & £ & 3 2 & 3 I
014h s s s s s s s s
4 < 4 < < < < <
%2} [%2] %2} 1%} (%2} 12} (%2} (%2}
Reset Value ofJoJoJofoJoJoJoloJoJoJoJoJoJoJoJoJoJoJoJo] o TJoJo o JoJoJoloJoJo]o
o6 | ADC_JOFFSETL Reserved OFFSETICH1[11:0]
Reset Value eserve 0] o JoJo] o JoJoJoJoJoJo]Jo
o1ch | ADC_IOFFSET2 Reserved OFFSETICH2[11:0]
Reset Value o] o JoJo] o JoJoJoJoJoJo]o
ADC_JOFFSET3 OFFSETICH3[11:0]
020h Reserved
Reset Value o] o JoJo] o JoJoJoJoJoJo]o
ADC_JOFFSET4 OFFSETICH4[11:0]
024h Reserved
Reset Value 0 0 oo 0 oJoJoJoJoJo]Jo
ADC_WDGHIGH HTH[11:0]
028h Reserved
Reset Value 0 0 oo 0 oloJofo]oo]o
sach | ADC_WDGLOW Reserved LTH[11:0]
Reset Value 0 0 00 0 ofofofofofo]oO
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030h | ADC_RSEQL LEnE0) | 3| seouszo) | B SEQ15[3:0] g SEQ14[3:0] 2| seouapao)
Reserved o o o o
Reset Value oJoJoJo|&[oJoJoJo|&[oJoJo] o glo] o JoJo|&[oJoJo]Jo
=] =] =] o =3 =3
ADC_RSEQ2 S SEQ12[3:0] S| SEQ11[3:0] S| SEQ10[3:0] 2 SEQ9[3:0] s SEQB8[3:0] S| SEQ7[3:0]
034h 2 2 2 2 2 2
[ L L j5 L L
Reset Value x oJoJoJo|[®[oJoJoJo|[®[oJoJoJo|[®[oJoJo] o “lo] o TJoJo|®[oJoJo]Jo
o =] =] =3 =3 =3
ADC_RSEQ3 S SEQ6[3:0] S| SEQ5[3:0] S| SEQ4[3:0] 2 SEQ3[3:0] s SEQ2[3:0] S| SEQ1[3:0]
038h 2 2 2 2 2 2
[ L L j L L
Reset Value o oJoJoJo|[®loJoJoJo|[®[oJoJoJo[®[oJoJo] o Clo] o JoJo|®[oJoJo]Jo
2 e , B 4 B : g :
o3ch ADC_JSEQ Reserved z s JEQ4[3:0] : JEQ3[3:0] : JEQ2[3:0] : JEQ1L[3:0]
= |8 & & &
Reset Value oo 0foJoTJo oJoJo] o o] o Jo]Jo 0foJo]Jo
ADC_JDAT1 IDATI[15:0]
040h Reserved
Reset Value oJoJoJoJo] o JoJo] o TJoJoJoJoJoJoJo
ADC_IDAT?2 IDAT2[15:0]
044h Reserved
Reset Value oJoJoJoJo] o JoJo] o TJoJoJoJoJoJo]o
oagh |__ADC_IDAT3 Reserved IDAT3[15:0]
Reset Value oJoJoJoJo] o JoJo] o TJoJoJoJoJoJo]Jo
ADC_JDAT4 IDATA[15:0]
04Ch Reserved
Reset Value oJoJoJoJo] o JoJo] o TJoJoJoJoJoJo]Jo
ADC_DAT DAT[15:0]
050h Reserved
Reset Value oJoJoJoJo] o oo 0 0Jo]o 0o o
Z |z > Zla
<2l & |3]x|8|2|B|E|E
° @ x |W
054h ADC_CTRL3 Reserved é 8 % § g2 % é >|=
glg| & ClE|>
Reset Value 0|0 0f0fo0 0]0f(0
&
ADC_TEST e
058h - Reserved @
Reset Value T
=) 5 = = AFEE
) 5 & & |55 ]8
d d d d O| O| O| OI
[7%3) (%) (%) %) < ™ o~ —
ADC_OPACTRL OPA_SETUP_TIME[9:0] < < < < 212121g
05Ch Reserved ﬂ‘é 8 % % Ss 55
1—1‘ HI HI \—1‘
o o o o
2 2 g 2
Reset Value oJoJoJoJoJoJoJoJoJo[oJoJoJoJo] o oJo] o oJoJoJoJoJo]o
15.11.2 ADC REFH2(ADC_STS)
Wtk A2 : 0x00
SAZ{E: 0x0000 0000
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 7 6 5 4 3 2 1 0
T T T T T T T T
Reserved JENDCA | ENDCA | STR JSTR | JENDC | ENDC | AWDG
. . . . . . . .
rc_w0 rc_w0 rc_wo rc_w0 rc_wo0 rc_wo rc_w0
frigk B #HR
31:15 Reserved e, LHRARFFELE,
6 JENDCA B NEIE LT AL (Any Injected channel End of conversion flag)
TEAE R NI T8 e e 25 o B A B R, BB R
0: FHEA TN
1. Fedese k.
5 ENDCA FERGEE B THRAL - (Any End of conversion flag)

297/ 480

E R ARG ERAT NSING TECHNOLOGIES INC.
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(e

2y

i}

A TN B N S e 0 A e AR B B L
0: FeH A e
1: BeHse .

STR

FUMAIE 46 (Regular channel Start flag)

FILI 3 I8 B e TP AR A B B B oL, RS BR
0: FUIETE AT 40

1o FRGEE e TR

JSTR

FENBEIEIFUES.  (Injected channel Start flag)

FENIBIE 75 T IR B R 1 B N, B S .
0: VENIEIETH AR5,

1: VENIEE A4 O IR .

JENDC

TENIBIEFEHLEHAL - (Injected channel end of conversion)
P NGB T ISR e B L, b
0: ARG

1: 5B

ENDC

HHsEH AL (End of conversion)

FILIN B N SR A1) e 45 R g A AL
0: HEHuR 5

1o FEH5ER.

AWDG

FHE T THFRELL  (Analog watchdog flag)

FE ) R H T ADC_LTRAIADC_HTRZFAE 4% & X HVE BBl e e 4 B o1, ik
PR

0: A RAEBIE 1S,

1o RAAEIE 1Sk

15.11.3 ADC #=#| %478 1(ADC_CTRL1)

Hohb A : 0x04
Al 0x0000 0000

31 24 23 22 21 16
T T T T T T T T T T T T
AWDG | AWDG
Reserved ERCH EICH Reserved
1 1 1 1 1 1 1 1 1 1 1 1
rw rw
15 13 12 11 10 9 8 7 6 5 4 3 0
T T T T T
. AWDG JENDC | AWD .
IDCTU[2.0]I DICH |DREGCH| AUTOIC | o EN [SCANMD| “Heq GIEN |ENDCIEN Reserved . AWDGICH[S.O]
rw w w rw w w w rw w w

Al 2R iR
31:24 Reserved e, LRREEEAE.
23 AWDGERCH | fEMUUETE - FF B4 147 (Analog watchdog enable on regular channels)

AL AR EANE R -
0: FERINIEIE b 5¢ HAEIULAE 145

208 /480 BERBARBHEHRAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
i if: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057




Ay,
W) EIRER

www.nsingtech.com

(e

2y

i}

1o FERUGEIE EOT R A T

22

AWDGEJCH

FEVENRIE FITEALE T4 (Analog watchdog enable on injected channels)
AT AR A 1 T B

0: TEVENIEIE FOCHBAE 114,

1: {EENEIE FHEEE 1.

21:16

Reserved

TREE, IR R AL

15:13

DCTU[2:0]

IFT e 503 % (Discontinuous mode channel count)

B I IR e oy 72 SCLE (TS, WA A i A J e 45 K Je 3 P 5 H
000: 1™iliHE;

001: 2MiliH;

111: 8AMHIE.

12

DJCH

FEENEE ERA AR (Discontinuous mode on injected channels)
GO B AR, TR B NS 7 A L I
0: JENBIEFH1 A5 IR Wi =t

1o VENIEIE T F) A s .

11

DREGCH

TEFUNEIE - E Wit (Discontinuous mode on regular channels)
AL AR EANERR, TS O AR N IE F A1) A TR rgE =X
0: KUINiaE 551 _b 4% TR A =

1 FREE 7 5 A TR g =

10

AUTOJC

H SN IE GEBIE FEFI# 4 (Automatic Injected Group conversion)

AT AR A VBRI R, TR 8 T P 41 A 450 8 RS VRN EE P ) e R T R BOR
2]

0: JKH1H BN NGB IE P 515 4

1: TFJE H BN B IE P 554

AWDGSGLEN

P IE— AN B — il FfFRE 1 (Enable the watchdog on a single channel in
scan mode)

AL R ERE R, P T AWDGCH[3:0]47 48 & (il iE L (MA LA 14 Th A6 IS 85X
FraEE _ERALE T TR A

0: FEFTA ARS8 LG T,

1. fEBR—i@iE BAEHEAE 1.

SCANMD

L (Scan mode)

AT AR A 1 R o DL B R . ZER RN, #4 HADC_RSEQXEL
ADC_JSEQ Zif7#%1% %€ I IfIE »

0: ZEFHHIR

1. AAHARER.

VB QIR HNE ADC_CTRLL.ENDCIEN 2¢ ADC_CTRL1.JENDCIEN 17,
ADC_STS.ENDC 2t ADC_STS.JENDC ##7 (K #R f5— 1\ iHE ¥ ja K4

JENDCIEN

FENIBIE R ERE (Interrupt enable for injected channels)

AL R 1 BRI R, DATE TG T N B 4 58 UG 28 LR B VR
0: %% I-JENDCHIH;

1: fEREIENDCH .

AWDGIEN

BALAE T 1M Bl AE (Analog watchdog interrupt enable)
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frig ZFx iR
2L AT VB AE B ASE L B S VEBAUE [ 17 AL b . R, WA
FASr U 2068 G B, A A B A A 2 k.
0: ZEIEBUE TS
1: {EREBUE S,
5 ENDCIEN ENDCH i di g C(Interrupt enable for ENDC)
AL AT R EAERR,  DASS B AR VAR R U Bl N 45 21 B e 8 TR S R A
0: %% ILENDCH I
1: fEREENDCH .
4 Reserved A, DR RFFEAE.
3:0 AWDGCH[3:0] | #3A 1 H1iEiEESEAL (Analog watchdog channel select bits)

Xy H PR 1 B A I DU B LE T I AR I N\ JE e .
0000: ADCH$ 5 Ni#HIEO;
0001: ADCHEHMH NiHIEL;

1111: ADCHLH5 N EIE15;

TRE A HoAt KU

15.11.4 ADC #5125 7252 2(ADC_CTRL2)

otk fmFes: 0x08
EAME: 0x0000 0000

31 . . . . . . . 24 23 22 21 20 19 . . 17 16
Reserved TEMPEN| S PSR | SR | G EXTRSEL[2:0] Reserved
15 14 12 11 10 9 8 r;V ™ ™ ™ r;V 1 0
o EIXTJSEL[Z:IO] ALIG Reserved ENDMA I " Resaved I CTU ON
ALk 2R 3%}
31:24 Reserved RE, LFRFEEAME.
23 TEMPEN IR AL 2R TT S (Temperature sensor and VrerinT enable)
P2 AL A T ANE B AT IS BOG PR R AR Ik Al .
0: KM EALIKE:
1. JF)RR AL
22 SWSTRRCH FFusHEHANEE  (Start conversion of regular channels)

AL AR B DVR AR, R HITE S A R . WRE
ADC_CTRL2.EXTRSEL[2:0] fizhi$ SWSTRRCH {EAfilk Fft, AL T /Esh—4l
0 e A

0: HADIRE:

1: JFURE AN E 1E

E R ARG ERAT NSING TECHNOLOGIES INC.
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frig ZFx HiR
21 SWSTRJCH FFof 4% #E @8 (Start conversion of injected channels)
AL AT VB DU B, IF BT DUZE RS T 4R )5 S B (R BB HE % . i SRAE
ADC_CTRL2.EXTJISEL[2:0]fiz k4% SWSTRICHIE Nk H4:, %A AT Ea—HEAN
T
0: BADRA:;
1: JFIRFEHIE NS,
20 EXTRTRIG FIU) 338 38 1 o A e ks (External trigger conversion mode for regular channels)
AL AR EE S, DUE AR R RAE SR A e A A R A
0: AEAAMEFHME )
1: fEHAMEEIT B4
19:17 EXTRSEL[2:0] | )3 shMi s 75 it 7B (External event select for regular group)
XL P AN LU S 47 e
ADCIf A B & 40~
000: FEM#FLMCCLEEMF  100: EHF #3MTRGOFH A/
001: JEMf#:1MJCC25f; 101: Reserved
010: EMF281HCC3%HLF  110: EXTI_line0~15/TIM8_TRGOZ {4
011: Reserved 111: SWSTRRCH
16 Reserved TRE, D RFFEAE .
15 EXTITRIG VEGEIE A B A e iR, (External trigger conversion mode for injected channels)
AR EAE S, DUR B A R LA ST R e A A R S
0: AN AN A B 4k
1o fEHAMBEAT R 4.
14:12 EXTISEL[2:0] | #E#%)3 shiE NiliE 75 i 7 $ 4 (External event select for injected group)
XA R Tl R RN T B A 1 A i A
ADCHfit 5 e B 4
000: SEMZF1IMTRGOF M 100: EN #3HICCAFF
001: SERTES1ICCAHEAF 101: Reserved
010: Reserved  110: EXTI_line0~15/TIM8_CCA4Z {4}
011: Reserved 111: SWSTRICH
11 ALIG x5+ (Data alignment)
AL R B ANERR . 155 1K 15-3F1K15-4
0: AiXi5%s
1o EXIFF.
10:9 Reserved &, LFERFEEAME.
8 ENDMA BERMES R (Direct memory access mode)
AL AT R EERR . BRTEER, 152 WDMAIEHIZE 575,
0: AMEHDMARI;
1: {fFHIDMAR=.
7:2 Reserved RE, LFERRFEAME.,
1 CTU G4 (Continuous conversion)
EAL R RAE R B RERR . R B A, WA BG Ak S:, BRZAHIER.
0: FLREEHAR,
1 ESFAHR.

E R ARG ERAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057

301 /480




ah,
W) EIRER

www.nsingtech.com

(e

2y

Eiiipy

0

ON

AID #H#88FF /< (A/D converter ON/OFF)

ZAL AR EATERR . A0 R, BT 2K ADC M BT BB e i
LIZACNCB, BTG, MEE, FBed DR SBIT G 2 BAE SR
tSTAB, %% N El15-3

0: SCHIADCH /B HEIF1E Nt g

1: JA3IADCHIFtaFH.

VLR WIRZEFF R IR FEEONK AL, TS e, XA TRl ix
R FE e

15.11.5 ADC RAE0} [H] & 738 1(ADC_SAMPT1)

Mok : 0x0C

HAE-

31

0x0000 0000

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

11 8 7 4 3 0

Reserved
.

™ ™ ™

(&=

Y i

Eiiipy

31.0

Reserved

RE, DRRFFEAE.

15.11.6 ADC RAER [H] % 745 2(ADC_SAMPT2)

Mok wA: 0x10
HAME: 0x0000 0000

31 28 27 24 23 20 19 16
SAMP15[3:0] SAMP14[3:0] SAMPI3[3:0] SAMPI12[3:0]
™w ™ ™ ™
15 12 11 8 7 4 3 0
SAMP11[3:0] SAMP10[3:0] SAMPY[3:0] SAMPS[3:0]
™w ™w ™ ™w
i, B iR
31:0 SAMPX[3:0] | JBIEXCRFERT[E]IERE (Channel x Sample time selection)
X=8~15 I vy F ST 3 B A T [ SRR R (] o B 3 3 57 TR SR A TR L AR R AN AR

0000: 6J& 1
0001: 8 J&
0010: 14 J&H#H

1000: 88 JE M
1001: 120/& #A
1010: 182 J&H#A
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frig ZFx g
0011: 20/ 1011: 240/
0100: 29/ 1100: 300 fE31A
0101: 423 1101: 400 J&3
0110: 56 ) 1110: 4803 )
0111: 728 1111: 6003 )

15.11.7 ADC R0 [H % 7-%% 3(ADC_SAMPT3)

Hihk R . 0x14
SAE: 0x0000 0000

31 28 27 24 23 20 19 16
I SAMPI7[3:0] I I SAMPI6[3:0] I I SAMPIS[3:0] I I SAMPI4[3:0] I
15 o 12 11 o 8 7 ™ 4 3 o 0
I SAMPI3 [3:0] I I SAMPIZ[3:0] I I SAMPI1[3:0] I I SAMPIO[3:0] I
B D D T
A, B Eiipay
31:0 SAMPxX[3:0] | EIEXKFER LS (Channel x Sample time selection)
X=0~7 TX A TS 3 PR A I T PSR AL I 1] o 30 18 3 R 7 R A B R A R RE AR
0000: 6% 31 1000: 88 J& ¥
0001: 8 JA#H 1001: 1203
0010: 14 J& 31 1010: 182 &3
0011: 20/ 1 1011: 240/ #1
0100: 29/ 1 1100: 300 &3
0101: 42/ 1 1101: 400 J& 3
0110: 563 1110: 4803
0111: 72/ 1111: 600/

15.11.8 ADC VENBIBEHIE W F 75 x (ADC_JOFFSETx)(x=1..4)

Ml fwFs: 0x18-0x24
SAE: 0x0000 0000

31 16

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

Reserved OFFSETJCHx

™
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frig B4 iR
31:12 Reserved e, DRRRFEAE.
11:0 OFFSETJICHXx[11:0] | ¥ NIBIEXH) ¥ mF (Data offset for injected channel x)

TX BB T ARG L N B8 I A T ARG e s o 2 M . B3 IR v DATE
ADC_JDATXZ 17 8% FR Bl o

15.11.9 ADC & ' 11 R {E &F F2(ADC_WDGHIGH)

Huhk{m% . 0x28
SAiE: 0x0000 OFFF

31 16
Reserved
15 . F 1 . . 0
Reserved HTH[11:0]
AL, 2 ik
31:12 Reserved fRE, LRRFELAE.
11:0 HTH[11:0] RE [T = M (Analog watchdog high threshold)
TR LA 5 SRR T 1A 1 o BRE

15.11.10 ADC & 1K RE HF 72 (ADC_WDGLOW)

bk : 0x2C
Al 0x0000 0000

31 16
Reserved
15 . 1 1 . . 0
Reserved LTH[11:0]
Al B Eiiip
31:12 Reserved fRE, LRAREFEENE.
11:0 LTH[11:0] B I IMKBME  (Analog watchdog low threshold)
XLy XAEIE 1A R A -

15.11.11 ADC #7337 28 1(ADC_RSEQ1)

HihtfwFs: 0x30
EAE: 0x0000 0000
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0 . . . 24 B . 20 19 ‘ 16
Rescrved LEN[3:0] Reserved SEQ16[3:1]
15 14 10 9 N 4 N o]
SEQI6_0| Reserved ;%EQI 5[?1:0]I I Reserved IS‘LQ |4[3:0]I I Reserved ;EQB[}:U]‘ I
W | W I I I W I I | W | I
frig BFR Ei:37)
31:24 Reserved RE, DRRRFFEAE
23:20 LEN[3:0] FIUEE 5K (Regular channel sequence length)
TX Ay R 0 8 SO 7 71 388 3 2 46k o PR 3 S 4
0000: 11454
0001: 24N 4
1111: 164N
19 Reserved RE, DLFHREFEAME.
18:15 SEQ16[3:0] | MIIF % (rsE16M 5 (16th conversion in regular sequence)
XGRS T A S 16N B TE I g (0F115)
14 Reserved fRE, LRRFFEAE.
13:10 SEQ15[3:0] | #LIIF % r 5515445 (15th conversion in regular sequence)
9 Reserved RE, DLFHREEEAME.
8:5 SEQ14[3:0] | ¥IU)F5| i EE144 74 (14th conversion in regular sequence)
4 Reserved e, DRRRFEAE.
3:0 SEQ13[3:0] | MIUFFF 1348 (13th conversion in regular sequence)
15.11.12 ADC #LN 3] &F 738 2(ADC_RSEQ?2)
Husik 2. 0x34
S A7{H: 0x0000 0000
31 . 30 | 29 : : . 25 24 : . 20 19 . 16
Rowrved o osequp Reserved SEQU Reserved | SEQLOD:1]
15 14 i : N : 10 9 i : ™ i 4 : r? 1]
SEQI0 0 Rescrved SEQI|3:0] Rescrved SEQS|3:0] Rescrved SEQ7|3:0]
1w rw w 1w
frisk By i iR
31:29 Reserved RE, LFREFEAME.
28:25 SEQ12[3:0] | BN HHIZH124M %4 (12th conversion in regular sequence )
IX ey B3RP R ST B R B 124 Ul 1 w5 (0F115) .
24 Reserved RE, LFREFEAME.
23:20 SEQ11[3:0] | MIFFHIH L1144 (11th conversion in regular sequence)
19 Reserved RE, LFREFEAME.
18:15 SEQ10[3:0] | MLNIF%) 4 210444 (10th conversion in regular sequence)
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frig ZFx iR

14 Reserved RE, LHERAREEAME.

13:10 SEQ9[3:0] U5 AR 55940 64 (9th conversion in regular sequence)
9 Reserved RE, DRRRFEFEAE

8:5 SEQ8[3:0] U HI 2584 (8th conversion in regular sequence)
4 Reserved RE, DRRRFEFEAE

3:0 SEQ7[3:0] U5 R 58 744 (Tth conversion in regular sequence)

15.11.13 ADC BN FH| 572 3(ADC_RSEQ3)

Wbk fWFs: 0x38
SAE: 0x0000 0000

31 30 29 25 24 20 19 16
Reaved SEQe[30] ' Reserved SEQs(30] I Reserved | SEQUT]

15 14 , : N : 10 9 . : ™ . 5 4 : rT" 1]
SEQ4 0 |Rescrved SEQ3|3:0 Reserved SEQZ2[3:0] Reserved SEQ13:0]

rw rw w w
Rrig ZFx Eiip%
31:29 Reserved R, LIFERRFEAME.
28:25 SEQ6[3:0] U5 556444 (6th conversion in regular sequence)

KR A SR T B SR e B TE S5 (015) .

24 Reserved e, DFRAFRFELE.
23:20 SEQ5[3:0] U 3 A 5554 (Sth conversion in regular sequence)
19 Reserved e, DFRAFRFELE.
18:15 SEQ4[3:0] HU 5 5544 #64 (4th conversion in regular sequence)
14 Reserved e, DFRAFRFELE.
13:10 SEQ3[3:0] U5 553464 (3rd conversion in regular sequence)
9 Reserved e, DFRAFRFELE.
8:5 SEQ2[3:0] B R ) R ) S8 24N F53 (2nd conversion in regular sequence)
4 Reserved e, DFRARFELE.
3:0 SEQ1[3:0] MBI 5514564 (Lst conversion in regular sequence)

15.11.14 ADC HEANFFF 723 (ADC_JSEQ)

HihtfwFs: 0x3C
HAE: 0x0000 0000
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31 2 21 20 19 16
Reserved JLEI\‘I[I 0] Reserved JSEO‘4[‘3: 1
15 14 : i 10 9 : i 35 " 4 : r‘w o]
JSEQ4 0 | Reserved ISEQ3[3:0] Reserved ISEQ2[3:0] Reservad JSEQI[3:0]
frig BFR iR
31:22 Reserved PREE, UHRAREFRAME.
21:20 JLEN[1:0] FENBEFSKE  (Injected sequence length)
XA R A SRR NI 45 7 51 R @ IE R
00: 1 %t
01: 29KHH
10: 3 ¥4
11: 4 ¥
19 Reserved R, LHERREEAME,
18:15 JSEQA4[4:0] HENFFIH 444 (4th conversion in injected sequence)
TX AT R R 2 SO 3T 5 R SR AN IBIE I g (018D
HE: SMNESR TR, WHRADC_ISEQILEN[LOIMKE /N T4, TEEHT 51 M (4-
JLEN)JT44. #itn, ADC_JSEQ[21:0] = 10 00011 00011 00111 00010 R Ik 4R
DUNIEIE Y AT e e 70 34 3 MARZ 2. 7. 3.
14 Reserved R, LFERRFEAME.
13:10 JSEQ3[4:0] HENFFIH 344 (3rd conversion in injected sequence)
9 Reserved e, DFRAFRFELE.
8:5 JSEQ2[4:0] FENTFHIFR 2443 (2nd conversion in injected sequence)
4 Reserved RE, LFERFEEAME.
3:0 JSEQ1[4:0] HENFFIH RSN (st conversion in injected sequence)

15.11.15 ADC JEAFE EF 758 x (ADC_JDATYX) (x= 1...4)

Hubk WA : 0x40 — 0x4C
EAE: 0x0000 0000

31 : : : : : : : : : : : : : : : 16
Reserved
15 i i i i i i i i i i i i i i i 0
JDAT
i, B4 ik
31:16 Reserved fREE, LRARFFENAE.,
15:0 JDAT[15:0] | HANFEHIESE  (Injected data)
XL HE, A HENIEE R R B 20 55 BUR X 55
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15.11.16 ADC BLNIEHE F 72 (ADC_DAT)

kW2 . 0x50
HAifE: 0x0000 0000

31 . . . . . . . . . . . . . . . 16
Reserved
15 . . . . . . . . . . . . . . . 0
DATI[15:0]
AL &R Eifipa
31:16 Reserved fREE, LRRFFELE.
15:0 DAT[15:0] N 24 (Regular data)
IR LA A2 R, AL A FETE 1R g B o B0 e % 55 B W 5

15.11.17 ADC ¥3i#l 5 772% 3 (ADC_CTRL3)

Hbk{wF% . 0x54
FAME: 0x0000 0040

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 6 5 4 3 2 1 0
T T T T T
Reserved JEII‘IE?\IC 31\111]5)1\? Rescrved | PDRDY | RDY | CKMOD | Reserved VREFRDY| VREFEN | REFSEL
1 1 1 1 1

ALk 2R 3%}
31:10 | Reserved RE, LFERFEEAME.
9 JENDCAIEN R NIBIE R I{fifE  CInterrupt enable for any injected channels)

AT T BAE I8 LAS 124 P e N3 10 5 e 435 TR v
0: ADC_STS.JENDCA Z%FH i
1: ADC_STS.JENDCA mWiffife.

8 ENDCAIEN {EATi@E B {EE  CInterrupt enable for any regular channels)
VA FR R A 1 B AT B LA 2 AT B T A e 2 R P
0: ADC_STS.ENDCA ZEH]rhlbi;

1: ADC_STS.ENDCA & H .

7 Reserved RE, LFERREEAME.,

6 PDRDY ADCH H#E % (Power down ready)
0: BHAER LT
1: fEwHT
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frig ZFx iR
5 RDY ADCHE %5 (Ready)
0: WHMERLT;
1: #ERLT.
4 CKMOD B (Clock Mode)

0: [FZ I 4P ik FEAHB;
1: PR Bk HPLL.

3 Reserved RE, DBERRFEENE.
2 VREFRDY VrerntifE % 4F (VREFINT_READY)

ADC N & AbuffertfE &R A, 75 & Vrernt 2 BT HAE D Z0URE I 2R 2547
0: Vrernt WA WS
1: VrerntfE&UF o

1 VREFEN VREFINTf# ¢ (VREFINT_EN)

ADC /A 4 Nbufferfdi i, 7238 VREFINT 2 il 06 i B 147
0: 2% 1EVREFINTII &

1: f#ifE VREFINTIE

0 REFSEL ADCZ % ik (ADC reference source selset)
0: ZH Y NHMESEVDD;
1. ZHPNNEHE2.4V .

15.11.18 ADC MIiX&F74% (ADC_TEST)

Mol fwFs: 0x58
SAE: 0x0000 0000

31 16
Reserved
15 10 . 9 i 8 , 7 i 6 , 5 i 4 , 3 ‘ 2 , 1 0
Reserved TEST_EN
™ w T T ™w ™m W w
Al B iR
31:1 Reserved fREE, WIRFFEAE.
0 TEST_EN ADCRAH = {4 & (ADC test mode enable)

0: ADC LAETE1EH KFE#RE
1: ADC LAELEM A
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Wil fmEs: 0x5C
HAifE: 0x0000 0000
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I RCSCII'\«'Cd I I OFAISETUP TINELS: 0] ‘ I I I
15 10 9 ‘ g . 7 [ . 5 ‘ 4 3 2 1 0
J804_OPASEL[2:0] JSQ3_OPASEL[2:0] J802_0PASLL[2:0] USQ1_OPASEL [2:0] ~J804_OPAEN J5G3 OPAEN J502_OPAEN J501 OPAEN
W w I T ™w w w ™w
Arig £ Eiiipa
31:26 Reserved e, DORFFEAME. .
25:16 OPA_SETUP_TIMEOPAY)#: & 7 ] (Setup time for OPA mux)
0: 0 ADC clock cycles
1: 1 ADC clock cycles
1023: 1023 ADC clock cycles
15:13 USQ4_OPASEL VENIEIEA0PANK# 1 1% #% (Injected channel 4 for OPA mux selection)
12:10 USQ3_OPASEL VENIEIE30PANK# & 1% #% (Injected channel 3 for OPA mux selection)
9:7 USQ2_OPASEL VENIEIE20PANK)E 1 1% F% (Injected channel 2 for OPA mux selection)
6:4 USQ1_OPASEL VE NI IE 1OPAK)E i 1% F% (Injected channel 1 for OPA mux selection)
3 USQ4_OPAEN VEN B IE40PAY)## BE (Injected channel 4 for OPA mux enable)
0: APk
1: Y] NISQA_OPASEL %y 77 2% K 7m (113818
2 JSQ3_OPAEN VE N B IE30PAL) £ BE (Injected channel 3 for OPA mux enable)
0: APk
1: Y] NISQ3_OPASEL %3 77 2% £ 7 (113818
1 USQ2_OPAEN VENEIE20PAY# i GE (Injected channel 2 for OPA mux enable)
0: A
1: 1 59ISQ2 OPASEL 27 17 58 /R I E
0 USQ1_OPAEN VEEIE 1OPAT# i AE (Injected channel 1 for OPA mux enable)
0: A
1: 1 4ISQL OPASEL 27 17 58 /R I E
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16 Lb#:2¢ (COMP)

COMP Bk F -+ B P AN ARSI R IS AR R /DS, R AR A P A 48 SR v /AR T o 24 <IN iy N B L 7
TINM % i FR I, LA O T, INP i N i FL A T INMD % N L B, B 2
MK

16.1 COMP RS iEHAE K

COMP HEHL S RF 1 ML ELESS, FEHEAE APBL M2k .
K 16-1 thiss R iERE K

PA1
PA3

PA7 Analog Digital

VREF

— P PA0/PA6/PA11/PAL2

COMP

> filter - COMP interrupt

R

Polarity selecti TIM1_BKIN
olarity selection
PAO TIML_IC1

PA4 TIM1_OCrefClear
PA5 TIM8_IC1
- TIM8_OCrefClear

TIM3_IC1
TIM3_OCrefClear
TIM1_BKIN+TIM8_BKIN
TIM8_BKIN

\ LPTIM_ETR

y

VREF

16.2 COMP %1k

B GRS, HOMEIhRELL R EE (AL T/EYE LPRUN, SLEEP Al STOP 3 F)

B NE A 64 YRR S H R L R R VREF

W CRRIER R, R AT

W AR E . K

B ORWACEATEL. K. P =

B G AATH H B) VO B FE A E R A%, B TRESRFAE. OCREF_CLR HF. RZEFHF. =il

B NGHIE R 5% /O ¥ H . VREF

B AR EGR S, EBUE G 7S e ARt

W CRRHES (Blanking) , FIECE7AE Blanking {99 B vl i@ I 7= Ak v i 07 20K R G MK T FER nfe
fi#, H COMP H STOP Mifigfe

W T E R R

WA E R R A R
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B A E TR RS R
16.3 COMP Fid & i Fe

SEREMBC B ARG R AR, FLET H SR RSB E, B AR R e & 15

B ] E IR AL COMP_CTRL.HYST[1:0],

m i E K COMP_CTRL.POL.

B EM LS, LRSS IEH COMP CTRL.INPSEL[3:0], %4 COMP CTRL. INMSEL [2:0].
B i B % COMP CTRL.OUTSEL[3:0].

B [id B &R COMP_CTRL.BLKING[2:0].

B E P AR O COMP_FILC.SAMPW[4:0].

B L E®{E COMP _FILC.THRESH[4:0] C(BI{EN KT COMP_FILC.SAMPW[4:0]/2)

Wi E AR O T BN, SRFESER N 4 KT SMHz. )

B THFIEPAiRE COMP_FILC.FILEN.

B PR EMERE COMP_CTRL.EN,

TEXT T UL EAPER, # S T I IE Wi (ERE, T LA (e, LA (ERE i Zr sk (Zria ) BlE. 1t

BEEIIT R, A A B 2 BB LOCK 1500 ) i 1 A T B
16.4 COMP TR
16.4.1 J457 L8 2%

1A LERER TS A, SE R EUARER TR . LA i ey i nl DU HE 21 1O B 1, 3 — A BLBRAR AAT AN R 1
WSt s 11, G I B PT DA LA AR R Y, e A N o

P sm, SCRFR ST, BT ARG E RGE N A% 1, Em s 8 BRI A TIRE .
IE: RPHE S B TR

16.5 LB EECR R

PLBL A Hm A ELEG, T LAZ2% GPIO M DR &Y, & X T LA OUT S M .
COMP_OUT ] Wit %] PAO/PA6/PA11/PA12 L% INP 5] B4 T ML &

INPSEL COMP
00 PA1
01 PA3
10 VREF
11 PA7
Fhiseds INM 5] A a0 FC &
INMSEL COMP
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Fei 28t TRIG S 5H W N BECR R

16.6 1t

COMP SCFEFHIImIN ., I~ EF a0 2 Fhiad.

00 VREF
01 PAO
10 PA4
11 PAS
TRIG COMP
0000 NC
0001 TIM1_BKIN
0010 TIM1 _IC1
0011 | TIM1_OCrefclear
0100 TIM8_IC1
0101 | TIM8 OCrefclear
0110 TIM3_IC1
0111 | TIM3_OCrefclear
1000 --
1001 --
1010 --
TIM1_BKIN +
1011 N
TIM8_ BKIN
1100 TIM8_BKIN
1101 LPTIM_ETR
Other --

www.nsingtech.com

B COMP CTRL.POL #tA 4, wlifiiae, 4 INPSEL>INMSEL i, COMP CTRL.OUT Hfifif} & N
1 I B P~ 2R L 2% P b

B COMP CTRL.POL #i4 #%, FWifiiaE, 24 INPSEL < INMSEL i}, COMP CTRL.OUT Hfifif4 & M 1
B R A2 Bl S T

JEE: COMP 117 (EH] 7% 5600 & EXTI line, 2% 6-1 [i]id%.

16.7 COMP &3

16.7.1 COMP R AW

% 16-1 COMP HAE8 5

Wy
L

Offset Register

P
™

olo|lo|r|lo|lv|s|[w|lNv|d|o|o|o|~]© | w| <
Ol d[N|N[N|N N[N |V || R| A A] A A=

™| N |

0

000h COMP_INTEN

Reserved

CMPIEN

313 /480

Mol ERINTHFE L X mBAE X SR #1095 [ R BARKE
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Offset Register
Reset Value
03ch COMP_INTSTS
Reset Value
008h
00Ch COMP_LOCK
Reset Value
COMP_CTRL
010h
Reset Value
COMP_FILC
014h -
Reset Value
018h COMP_FILP
Reset Value
01Ch
03Ch
040h COMP_INVREF
Reset Value

sle|ala|elz|e|s|elalz|a|g|g|a]o|=|r|e|w|x|o| |l

0

w

T

s

o

0

X

-

o

s

O

0
=4 la =)
Hl= = =

ME 3 |BLkiNGlzol | F |2 | ouTTRe[30] INPSEL[1:0]| B [INMSEL[L:0]| &

-

o|& z

0o oooooooo|o‘o‘o o‘o o | oo

zZ

SAMPWIN[4:0] THRESH[4:0] 4

w

oJoJofJoJoloJoJo]l oo Jo

CLKPSC[15:0]

VREFSEL

o]

© | VREFEN

o JoJoJoTJo

16.7.2 COMP H Wi g8 & 728 (COMP_INTEN)

% Huik:0x00
5 A748:0x0000 0000
31 T T T T T T T T T T T T T 16
Reserved
15 T T T T T T T T T T T T 1 0
Reserved CMPIEN

A, b R
31:1 Reserved TR, DR EFEAIE.
0 CMP1IEN A H COMPL B i S

0: 22H
1: f#H

16.7.3 COMP HWrRA&F 78 (COMP_INTSTS)

% Huhik:0x04

314 /480 BERTFEARBEMHBHRAT NSING TECHNOLOGIES INC.
Mkt RYITTR L X 7 BT 6 X S 6 1092 [H R B A A JE
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31 . . . . . . . . . . . . . 16
Reserved
15 T T T T T T T T T T T T 1 0
Reserved CMPIS
rc_w0
g 2 Eiipn)
31:1 Reserved R, DHEREEEALE.
0 CMPIS COMP HWrtRZE&NL, 5 015k
16.7.4 COMP 8 & F# (COMP_LOCK)
T F% Hidik:0x0C
= A7 8 :0x0000 0000
31 16
Reserved
15 1 0
Reserved CMPLK
AL 2 iR
31:1 Reserved LRYE, DHEAREEEAE.
0 CMPLK IS —W, RSN, RAgld R4E S RER
B A A LA COMP_CTRL # & 4 R
0: COMP CTRL &5 1]
1: COMP CTRL f& R
16.7.5 COMP #&#i| % 74 (COMP_CTRL)
T Fs k010
K A7 {E:0x0000 0000
31 . . . . . . 21 20 19 18 17 16
Reserved CLKSEL | PWRMD | Reserved | OUT  BLKING([2
15 i 14 13 : 12 11 10 i : : 7 I3 : r: "Z‘%V , 11‘ r(\l\
BLKING|1:0] HYST|I1:0] POL OUTTRG|3:0] Reserved INPSEL| 1:0] Reserved INMSEL[.1:0] EN
g 2 R
31:21 Reserved R, DHEREEEAE.
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(e

Z2y i)

i}

20

CLKSEL

COMP T {Em} %k
0: R4H 4P (SYSCLK)
1: K T/ER 4P, W PAL{ESE STOP #5308 # LPRUN f&.,

19

PWRMD

LB s Bk A7
0: IEH
1: ARThFERE R

18

Reserved

TREE, b IRFF AL

17

ouT

PR L A KD IR A
0: HithAik

1: e

16: 14

BLKINGI[2:0]

TX G 3 PRI A A B A A 4% ) LA 1 SRR,
000: A~ Ba

001: #%&#% Timl OC5 £ 97 Kais

010: 3% Tim8 OC5 1F 97 K

FoAh i - R

13: 12

HYST[1:0]

XAy 3k PE LU B BB A A 4%
00: JGikir;

01: {RIEHH;

10: Hr&5IR T

11: wRi.

11

POL

WAL T e AR 2 1 B
0: 4 i R S e 5
IR E

10: 7

OUTTRG[3:0]

0000: Reserved

0001: TIM1 BKIN
0010: TIM1 _ICl

0011: TIM1 OCrefclear
0100: TIMS IC1

0101: TIM8 OCrefclear
0110: TIM3 _IC1

0111: TIM3_OCrefclear
1000: Reserved

1001: Reserved

1010: Reserved

1011: TIM1 BKIN+TIMS BKIN
1100: TIM8 BKIN
1101: LPTIM ETR
1110: Reserved

1111: Reserved

Reserved

TREE, W IREFREAAE.

INPSEL[2:0]

FLARE 2% IE S AT
00: PAL
01: PA3

E R ARG ERAT NSING TECHNOLOGIES INC.
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(e

Z2y i)

i}

10: VREF
11: PA7

Reserved

RE, DR RFFRAE.

INMSEL[2:0]

bt e & S e N I
00: VREF

01: PAO

10: PA4

11: PAS

EN

ZALFT /2] COMP
0: b as At
1 kst a A

16.7.6 COMP JB #3574 (COMP_FILC)

Az Hhk:0x14
5 A748:0x0000 0000

15 i i 11 10 i i i i i i 1 0
Reserved SAMPWI[4:0] THRESH[4:0] FILEN

ALk 2R 3%}

31:11 Reserved fREE, LRRFEEAE.

10: 6 SAMPW([4:0] B IE P RALE R, KFEE H = SAMPW + 1,

5: 1 THRESH[4:0] RIBIEI AT IRE, HEAE O h 2D B RORS KR EERME, A REscS i
R, BEZRKT SAMPW/2.

0 FILEN TR AL AR AL
0: KM
1. ffige.

16.7.7 COMP JR¥E I $4 %78 (COMP_FILP)

WA HAE0x18
A7 {E:0x0000 0000

31

Reserved
1 1 1

CLKPSC[15:0]

™
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AL, 2K iR
31:16 Reserved LREE, DFHREEEAE.
15: 0 CLKPSC[15:0] RIEJEPECRAFERT BI040, RGN B34 = CLKPSC + 1.

0: 1 Ao,
1 45 2 ANl
2: A 3 AN

16.7.8 COMP Z2E M N\ LB H K% HF2 (COMP_INVREF)

A% Mk :0x40

5 A74E :0x0000 0000

Reserved

Reserved

VREFSEL|5:0]
.

VREFEN

I'w

Iw W

™w

frik 2R iR

31:14 Reserved fREE, LRRFEAE.

7 VREFSEL[5:0] LR RS H N LB B VREF #4075 5
0~VDDA, 3t 64 M7

0 VREFEN A2 H A\ L i & VREF:

0: %5H;

1: E}Eﬁr

3187480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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17 1°C#0
17.1 f&ifr

I>C(inter-integrated circuit) = 28 & — 2 N A S 28450, & A IR R 2L, RIEEE 28 SDA FlR £ s
2 SCL, JEILIXMIREL, FrA L PC B 4lem i e aln] LU PC M4 L B #0815 .

2C 2 LER RIS A AT IPC A2k, WTHT MCU AR PC %4 A i, 12C # DAL SZIL T 12C PrX
PIbRE A PR, A% CRC MRS TIRE . SCFF SMBus(RAE HLEZ) R PMBus (HLJHE L
), MAMERRMEZ NG, BHITE PC SRR T . il k. PC #OHHtS R DMA #1
X, ATH RO CPU K fdH,

17.2 F B4

WA D E AT S LT RE ST S AL e

B RIFTRAE PC B

W SCEF 7 ALAT 10 A7 AR AT R T

B (BN PC ER&TT AR RBE S ILES

W (B PC N B I gnAR ) 12C MR {5 AR i) h
W SCRERRE (B 100kHz). PLigiE (5 400kHz. 1MHz)

W R, S AR P T — A el

W AR E R TR

B CFF DMA B

B AEFER PEC (FROCEFIRREID AR ORI RL S

W % SMBus 2.0 1 PMBus

Ve ARIH P A LRI, IS E I T, Gk 27700 L FFH) PC Z)FE.

17.3 heesid

2C #2 B $ 5 51 B (SDA) FIE 85|l (SCL) #ER2% PC ML 5AMT B &3 TE S, v LLUERE b
(7115 100kHz) Bib#E (400kHz. 1MHz) [f) 12C M 28 . 12C BB IR B K Hm A R AT 55 e il 547, AT
FEEHE AT A AT o« SCRP TR, P mr DURR Bin 75 T J5 BlAE 1 A i

17.3.1 SDA/SCL =4

PCREHA M KE 2R FATHIRZE (SDA) FIHEATHI#H4E (SCL) o R 1w imid X R4k B
FIFEIE(E B . SDA FIl SCL # &M A2k, Bt — e o R IR IEN . a2 N, Pk
LA R T TR LR 1R A AR L A IR ECE T AR, DR LR 5 URE. PC a2k B RIEUR fEARME
PR AT B S 100 kbit/s, 7EBREAE SR AT LUAS] 1000kbit/s. T PC 2k Erl e SR L 2%
%, BHOMEZHE VKB REER, BT VDD HsEkRr-F.
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IR SCVFIS PP AEAS, B SCL £RA AR, AwT LAIRE e AU A A 1 B R DA S A R IE I A 2 R B R

tbtn, fERIERAN, WREEHEEFABATHFEHRIELE R ERL (12C STSI.TXDATE = 1,
[2C_STSL.BSF = 1), PC & HAEARRRTIRIFI PP AN, LSRR STST J 40U S 8k 2 (7 4%
(MR FREAL AT 2R AR 0D 5 AU, R B w s e 2 B35 Rk g5 R 47 B it
(I2C_STS1.RXDATNE = 1,12C_STSI.BSF=1) , I2C # 7EHUEIEHE 775 )5 (R FEI B 28 MR, PAZERFIK
PEBE STS1, SRIGIEEE 2747 8% DAT (P8 FIRs AL S AE2s H2m 1KD o

WIER MR AR P e, RSO R, dn SRR 2 A7 48 4E 2 (12C_STS1.RXDATNE=1) , 4%
VBN AT B IE E BE, WRAES #E R, e — IR RS . TEARIERRT, I kiE
HAEAFAEA T (12C_STSL.TXDATE = 1) , {ELAUKIE NN AR WA B8 5 i 8aE a7 4724, Mk
AR R . AHFEI TR E R R . RSN N AR E R S R,

17.3.2 BB RFE

2C B I8 A4 70 0 ENUVRIANL . N F8 7 Sipl i b e 2 B8R AR S F A e {5 5 1 e, eI
AT TR B H ML ANE PC s ENLERMAL, #RAT PUAE B E . PC #0308 4 Fiiz
At

B BRI AR

m LR

m o ERUREAE

m o EPLEERR

RGRN)E, PCENTAREMNUER . LI E PC 5 DR B2k EAR—MiEiafr, B+ - B3l
MR AT B A 2 B R EGEF LG S, AT D] 2 AR

PC #: DR fE R W R -

www.nsingtech.com
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B 17-1 2C ThEEHEA

SDA ﬁ Data o — — )
IO jq_—> control <> Shift register G— Data register
Y
IPIfCi_ Comparator Own address register
calcu lalon Dual address register
| > PEC register

GPIO control

o qj‘ —> Clock K——— Clock Control Register

Control Register
SMBALERT [_ C,‘(’,g‘{,j"

K———]  Status Register

Interrupts DMA requests

7 7 SMBus #:0 F, SMBALERT 4 FJ %155« AIRZEiL 7 SMBus, YA GEME/T iZ15 5

17.3.2.1 Fras R 1248

BT PR i A DARC IR AL T 46 DUE 1R 45 3R . AL 0B 25 A AVEE 10 2 AR R AE R AR T B A3 il P2 A
HIBAL (START) s&f8: 7E SCL NEH), SDA & FHIl— /MM EENEA H P, {147 (STOP) J&44
7E SCL NEiff, SDA £k bEHIL—" MK RS PR, R E .

17-2 I2C S 28 ¥

= —
Start Stop
condition condition
17.3.2.2 B0 E2B 59

PC NS F 2 BN G RIS U] DRI R 23 R L 2k BT a2 I8 B, DRI At 20008 1 — LS L 1l oK
SEWBAN EHURBUS 2RI RIRL, X — B i i [R5 R ok 5e i)«
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2C AL B AT S R A

B SDA M SCL JyietlIT#s 4y, BRSNS _Eg tPH S 715 5 1< 58 4

W SDA 1 SCL 5l Al Hh A5 = (KR 3R 51 BB P AT A, A2 75 S A et — 2. IOy
Bl F DRI Z B SR AR R 2 it

PC BN S 2L R F 8 I U2 B ok A 2R 0. 5T PC BZRIURF AL, IR — e K1 0,
FAbSORZHE 1, WALl E BN R GEH 0, FrlAdig LA REL B -l RIILR .

SRR SOV T AR AT R B ) R N R A o SRR P T v R ER N R AR IE R 0 (IF A
FIIESES IR, RAARIEER | A2 KIR CES—MEE 1, AEET 00 WmiRH S

I [F 25

SCL £k (¥ BUR O = AL 8 AF T e e IR P Y, o B BRI B AR AP, B2 {8 SCL ZifR
FRXFRS BB BAN B R R o B, WUER S — IR U5 A TP A, XA B RS s DA
AL SCL 2R AR, Rk, SCL Ze AT S AR LT A I 8 A CREFAR AT, U, AR F P 0 (0 21
RREN R IR RPIRES o

HPTAA KK SSRGS TENTRARE T G, I goR BOF HAZ G T, 2R SR BT SCL £k
WA ZH, W0 A SR ECE TR m P, 8 e s i A IR 41 = R SCL 2t
fik.

ZRE, PAAERIFZE SCL I (R R 1 o 393 b ARG F I o ) U B A RO AR R, T sy LT 0 B0 i v P e
Je BB R R A DE

e

FHRANFZD . #2N TR Z EPLRE O T AR SRR RS MR P TEHLAE R
LA BN AR A T — DN RS AR L, IR DLt i 2 pRE RS FEH LR S8 A A e, IR Ak
pURE=N

B EE B S SR AR e 200, AR P e 1. B2zl BE R I s HAZRALsEAT, AbAT]
EAERHPOLSE iR, RIS AR AR T et & F AR S ER MR R . AERE— AL AP YRl 2 SCL
NS, STV H OB SDA BRSPS E CAIERIAE . Be EUE, iR A BN R A 2
SeafE, AatbAIRERs St A MU R WAR A EHURIE & B ER IS SDA AP MR, A
N B AP ERIOFSCH H QY SDA %t 3850, 13— A ENLNZREE S ik H Q%4

17.3.2.3 I*C BB BB RE
A PC WA FSE I ME— L HEAT IR, AR B ThAE, A ATRE A DL K50 B W]/ Ayl 28
2C LWL T A e s o A0 25 SR R SR TG MG o — Vi, I B 357224 SCL ot

PC R SCHRF 7 ALA 10 Az pgttichk, AT U R ACE 1PC MHLA L . 1PC MR R 1PC 2k B1
BN 2 J5, WFaa 2R bl FEAEBIC R kA0 B B bbb T thE,  — BN AR ],
2C MHLFE K& — DM AINZ(ACK), FE NS JE 8 im 2 AOREEEZ T BRI 8dE . Ibah, an ik
PEFF R 7T #EEAY, U 1PC MHLER ST — N R bk (0x00) A& 3 BN N 25

B bty 8 A 7 BT, SRR, ERIEACIA MG 1 8 2 Ny bl (7 AUl 1 AT
1, 10 AR 2 AN o bk RE FRARIE . DRI 8 NG A 9 AN,
B 2R LA — AN BN (ACK) g k%R . W 17-2 12C SR,

AT DT R SR RE R (ACKD , FERTPAR & PC # Ol (7 62, 10 frHhks) #Erpny it .
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17.3.2.4 I2C PHLRBEHER

FEMBUE T A& HRARIC AL (12C_STS2.TRF) 7 A H &AL TH S e R AR Aol M7ERIA 4R
R ERE B R PC B LR, PO %4 R T D PR R A

1.

B, fHEE 12C MRS EP, FdE 12C_CTRLI HHEf 8 AH R 27 A7 4%, B O IEAA Y 12C B 7. X0
HFE LG, PC BATEMNUET, SR IGR G A FnHhk o

PC MWL B —ANEEdG 0, B EUREIDCELT) 7 A28k 10 #hhk, 1PC A fHK 12C_STS1.ADDRF £ (£2i
B 7 Mok BRSOk VTR B 1, PR e A A i R W I A, RIVE A fE,
B2 [2C_STS1 #3898 J5 5 12C_STS2 A 745 K& Bk 12C_STS1.ADDRF iz Wnthdit2 10 frtg s, 12C
FHUNZIEE 7= 42— START FHAGE— Mk B PC B4k, MHLTERTIE] START FIE 4 1 i
hksk 2 G &4k 46 12C_STS1.ADDRF 7 & 1. B4k 4RIET 2 12C STS1 #4788 fisE 152 12C_STS2 &
728 K2R UK % 12C_STS1.ADDREF fi7.,

PC 3 NG R RAS , IUAE RS AL 27 A7 2 PN 27 A7 4% 12C_DAT #0225, At A6 12C_STS1.TXDATE

CRIEHHETORLE 16 L3 7] DLS NS — N7 15 3R 21 12C_DAT 2 /£ 8%, (H72, A5 N 12C_DAT
DA AR AT L BV N SR 254788 T, FTLL 12C_STS1.TXDATE {7 335 #4355 0. 487 25 1775
e, PC R KIEEHRE S IPC Sk,

B ANFIARIEIAR, WS E AR 12C_ DAT, I 12C DAT 2 fEas IR AL 2 1R 2s # A 7
%%, 12C_STS1.TXDATE {7 #i# 0.

BT RIETEMZ G, 12C_STSL.TXDATE FX# EiL, WASHE =AF71% 12C_DAT, [FH
12C_STS1.TXDATE i 0. fEIb 2 Ja, N BRI B dmfF 57 4 & ix H 12C_STS1.TXDATE # % 1,
AT LB N — A1 8] 12C_DAT A A7 s

(EIHR AN W RIEIIE, B S iR — AR B 12C_DAT %547 83 K15 kR 12C_STS1.TXDATE #5547,
Z G ANH 20 12C_STS1.TXDATE [fPIRAS . 12C_STS1.TXDATE f7 £ fEEIHEE — AN 73T Rk G
B, ERRIE] STOP 45 AL #4350,

RIE PC i, PC ENASR RN G — MW RIENE, FrbMER G — M RIEGER)E, PC
MAHLE) ACKFAIL iz (R HAD 2B PUBFEAIEKIRE . S 0 3 12C_STS1.ACKFAIL fi7 7]
PATE BR LA o
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K 17-3 WA BAEIE T 51

7-bit address

Master Master Slave Slave Master  Slave Master Slave Master  Master
Tx Tx Tx X Tx Tx X X TX Tx

| start |Address(R)|AcK]| | Data1 [Ack| Data2 [ACK| - | DataN [NACK] stop |

-~ ~ ~N ~ ~ o

—

| E{/ll EV3-1 ’| Evs\| '| EV3\| '| EV3\| ’

10-bit address

Master  Master Slave Master  Slave Master Master Slave Slave Master Slave Master Master
TIX TX Tx TX TX Tx TX Tx Tx Tx Tx TX X
| start| Header(w) [ Ack| Address [Ack| | start | Header(R) [ACK| | Data1 [AcK] - | DataN | NACK] stop|

- - ~ ~ ~

e ~

| P | | l ~
EVL [eva]Eva] |EV3\| Evs\ ,

Wi :

1. EVI:12C_STSI.ADDRF = 1, i STS1 #AJ5 1% STS2 Wik iZFH1F.

2. EV3-1: 12C_STS1.TXDATE=1, B4 {787 BiE w747, 5 DAT.

3. EV3:12C_STS1.TXDATE=1, #fi&frandE=, Hikar 487, 5 DAT FigkRizHE .
4. EV3-2:12C_STS1.ACKFAIL=1, 7F STSI [ ACKFAIL {75 “0” [ &R 1ZFH1F,

T

a) EVI FIEV3_1 FF#7K SCL ILHINT I, EZIX W HIH AP435

b) EV3 HIHA /I UAE 25 FTF T 5 fin e L i 5c i

17.3.2.5 XC MHLEE R

FEMBURE T S I, PR 2% a0 T 2D B A -

1.

4.

B, fHRE PC AN EP, FCE 12C_CTRLI 8P AH R A 7788, Wi Pda H BRI PC Y. X
HFERR LG, PC BATEMNUENT, R IGR A AL Hhk

TEFZUCE] START 4R A FIVCHECHT 7 A28 10 Hubk 2 f5, 1PC A#fK 12C_STS1.ADDRF {7 (2l ®| T
HhEFE ELATE B pHiEDCES ) B 1, A RIS S AR W B TR kA, RILE RS, B
BE 12C STS1 A7 #5152 12C_STS2 7 {748 K& 12C_STS1.ADDRF {7, —H 12C_STS1.ADDRF
P 0, PC MWL ihHICk B 1PC a2 3 .

BB — AT )G, 12C STSILRXDATNE £ CUcdide=s) wimaE 1, R EET
[2C_CTRL2.EVTINTEN fl 2C_CTRL2.BUFINTEN £, W24z —ANrfilr. Bk Rz #6100 5503 A
FAGIMZAL, — BRI B JS, BAT LLEEEL 12CDAT 2F /728 55— A5, Ik 12C_STS1.RXDATNE
PLMEIE 0o VER, WIREE T 12C_ CTRLI.ACKEN £, WTEEKEI—ANF4 )G, MBI A —
Z Ikt

fEATEf g, HE 12C_STS1.RXDATNE 46 &E 1, BRI 12C_DAT #FAFasiz i — 700, 4%
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W B G — AN )5, 12C_STSI.RXDATNE # 8 1, B3R G — AN 7T

5. MMM R PC B ErfEIEAL (STOP) J&, # I2C STSI.STOPF fi® 1, WHEKE T
I2C_CTRL2.EVTINTEN £z, /=t —Arhilr. #A@EdJe5 12C_STS1 ZifE#s 5 12C_CTRL1 a4
A KIE R 12C_STS1.STOPF £ ¢ (L FEMI EV4A) ) &

17-4 WHLEN BAEE P51

7-bit address

Master Master Slave Master  Slave  Master  Slave Master ~ Slave  Master
TX TX TX TX TX TX TX TX TX TX
| start |Addressw)|Ack| | Daa1 |Ack| Daa2 [Ack]| - | DataN | Ack | stop
,\
-7 | N N A BTN
EV1 EV2 EV4
10-bit address
Master Master Slave Master  Slave Master Slave Master Slave  Master
Tx Tx Tx Tx Tx Tx Tx Tx Tx Tx
[ start| Header(w) | AcK]| Address |Ack| | Data1 [AcK]| - | Daan [ Ack [ stop
-7, [N Al BTN
EV1 EV2 EV2 EV4

Wi :

1. EVI:12C_STSI.ADDRF = 1, i STS1 #A)5 1% STS2 ¥iEkriZ . .

2. EV2:12C_STS1.RXDATNE =1, # DAT ¥i% iz At .

3. EV4:12C STSI.STOPF=1, i STS1 %AJ55 CTRL1 #1728 bRz F 1+ .
T

a) EVI FFH: K SCL ICHIHT ], ELEIXT BT/ 2 25 7

b) EV2 HIHAF/F I UATE 5 TF T1E R 2 e/ s

17.3.2.6 I2XC EHLRIBHER

FEEMGUN, PC & RSB LsIF AR5 5. B AT A 1R B2 LU IR 26 AT a6 F LU 1 26 1 2
Ho il START f7AE =L B4 Tiltan 26, iamlEE A 1 18

FE NN RIE R 2 PC BRI, BRAFROZAL T D PR ERAE

1. Hk, MERE PC A Bl BCE 12C_CTRLI AR EHAHSCH f74%, Bl DR M Y IERA 10 1°C Iy, 21X pyb
#IE AR, PC BUMBITEMNUEINT, Sfeiiuan i bt

2. ¥4 BUSY=0 i, %% 12C_CTRLI.STARTGEN 1A 1, IPC #UEF=E— AN FFUA & I D1 28 45K
(I2C_STS2.MSMODE 7 &f7) .

3. —HRHIFMHZM, PC WK 12C_STSI.STARTBF fi7 GEafitrE) B 1 RGN TR, wnH
W HE [ 2C_CTRL2.EVTINTEN fi7, Wjgxp=t—ANrhll, $:35 84152 12C_STS1 FAras G5 —A 7 i
Hy bk £7 B8 A He bk Sk A 10 f7 Ml 7 3] 12C DAT %% 17 #8 K i % 12C_STS1.STARTBF fi7 .
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12C_STS1.STARTBF A #{F 0 5 1°C 46 K ik il sl 3 bk Sk 3 PC A2k,

5 10 AL RS, R3Sk P AR DR 3

€ 12C_STS1.ADDRIOF fuggffFE A, R E 7 12C_CTRL2.EVTINTEN fi7, I/ AE— ik, 8
JE BT STS1 T fFds, PR A Hbhk 7955 N\ DAT 4745 .

€ 12C_STSI.ADDRF i fififh B A, Wi eE 7 12C_CTRL2.EVTINTEN 7, NP4 — W, )5
F A STS1 ZifFas, BRFETL STS2 FAf-ax
Ve ERKBEC, TREERELFF (1110xx0) , RITREMMHHINCS 7. (XH xx /CF 10
17t AR ET 2 67D o

16 7 b, RS — by, — Bk 5ok -

@ ADDRF (i igiE & A7, Wi E 7 EVTINTEN £7, NP4 —Adiibr, G F 38255 — kL STSI
ARy, BRA1E STS2 & 725

VE: TERIEIRC, T e KM E R0
JE: THIREH 7 (bR, MO GER B 0xFO. OxF2. OxF4 Z 0xF6.

4. 7 A7EL 10 AL HEAT KIESE R, 12C 4K 12C_STS1.ADDRE 17 CHihtc#iki®) & 1, W EE
T 12C_CTRL2.EVTINTEN fi7, T/ =A—Adallf, #ffimid i 2C_STS1 a7 48 S8 J5 5 12C_STS2 arf7-#s K
7&K 12C_STS1.ADDRF

5. PC HEANBIE RIRIRD, BB AF 88 M EUHE &9 77 %% (12C_DAT) #F2 251, Jr LAE 4 4
12C_STS1.TXDATE 7 CRIXFEIET) B 1, BEERHEE N HIES] 2C_DAT Fiffds, Hi, BAE
A 12C_DAT ZF A7 a5 7L B N N FE AL 27 A7 45, BT 12C_STS1.TXDATE 7t AL ES. —H
AT AF A ESS, PC i ah ARIE R B S 2k

6. TEFE—ADFAMRELSFEY, TS HE A FIE] 12C_DAT, MR 12C STS1.TXDATE #iE% . {T{d]
I, HOEE A HES AR ki%, H 12C_STSI.TXDATE fi#i & 1, #AF# LA 12C_DAT FA78 5 AN —

N P He

T Ho

7. EEIECE AT RIR R, A E N e N EdE 3 12C_DAT SKiERR 12C_STS1.TXDATE #5
BAL, EEIAH 0 12C_STS1.TXDATE f7 IR AS . 12C_STS1.TXDATE £ 2> fEARIH 58 — AN 775 K%k e il
JE B, HIRIEE LA (STOP) H#EE.

8. WA MNFVREGEHG, WABAMFFERM 12C_DAT 7245 A%, 12C /1% 12C_STS1.BSF
L CFATRIEGER) BAL, 7EIEFR 12C_STS1.BSF 2 1 IPC # KR +F SCL NAIKHEF; 32 12C_STS1 2
Ja P 5 N 12C_DAT 7 & F4i B 12C_STS1.BSF fi7 . #AF iy 1% & 12C_CTRLI.STOPGEN fi /=4 —AM% 1k
%A, SR PC #HI KB HBNE R M (12C_STS2.MSMODE /i) »

www.nsingtech.com
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K 17-5 FRIEZEIE T

7-bit address

Master Master Slave Master ~ Slave  Master  Slave Master  Slave Master
Tx Tx Tx X X TX Tx X Tx Tx
| start | |Addressw)|Ack| | Daa1 |Ack| Daaz [Ack]| - | DataN | AcK || stop|
’\

_ //// ~ ~ ~ -

10-bit address

Master Master Slave Master Slave Master Slave Master Slave Master
Tx Tx Tx Tx Tx Tx Tx Tx Ix Ix
|start|| Header(w) | Ack | | Address |Ack| | Datar [ACK| - | pataN | Ack || stop]|
-7 BTN RN -~
[eve] [Eve]Eve-1]|Eve] EV8 EV8-2

VL

1. EVS5:12C_STSI1.STARTBF = 1, i STS1 #AJ5 K hlil- 'S 4 DAT 5 7 #s ks BriZ 4k

2. EV6:12C_STS1.ADDRF = 1, i STS1 /515 STS2 ¥4 if kit .

3. EV8_1:12C_STS1.TXDATE =1, BAr#FfFdas, BiEaT a7, 5 DAT &,

4. EV8:12C_STSI1.TXDATE =1, BAr&FFaEAES, R 47, 5 DAT afFarfig iz .

5. EVS8 2:12C STSI.TXDATE=1,12C _STS1.BSF =1, iR W BIE LA, XA FAF iR 7E = A4 1k 5%
FENERR

6. EV9:12C_STSI.ADDRIOF = 1, £ STS1 #RJ5 5 N\ DAT 27 ad il iz .

JE: a) EV5. EV6. EV9. EV8 1 HIEVS 2 F1F1i4 SCL ILHINT ], E 2N W HTEA /7 A5
b) EV8 HIH AN /7 5L 25 i T 1Efin 2 R BT 75 »
¢) 25 TXDATE Z( BSF {7 E 171, 15 1L F N2 HI EVS_2 FFHT

17.3.2.7 IXC EAEBRER

FEENUEE N PC R AR SR Rz Az a0 R AP SRR A -

1. H%6, fiiRe PCAM&IN S, FUE 12C_CTRLI Hi BiAH R AE 4, B ORM 1B 12C . A REANID
BUJE, PCBOABITHEMNUER T, SRR A k.

2. ¥4 BUSY=0 i, %% 12C_CTRLI.STARTGEN 1A 1, IPC #UEF=E— AN FFUA & I D1 28 45K

(I2C_STS2.MSMODE {7 &f7) ,
3. —HRHIFMEZM, PC WK 12C_STSI.STARTBF fi7 GEafitrE) B 1 RGN TR, wk

W HE | 2C_CTRL2.EVTINTEN fi7, Wjgxp=rE—ANrhll, $:35 8412 12C_STS1 FAras G5 —A 7 i
Hy bk £7 8581 A He bk Sk A 10 f7 M bk 7 3] 12C DAT %5 17 #8 Sk i % 12C_STS1.STARTBF fi7 .
12C_STS1.STARTBF {7 #i% 0 J5 IPC i Fif kik bk i sk Sk 2] 1PC a4k,

7610 ALHhEA RS, RIS —A KT H A DL HF:
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B [2C_STS1.ADDRIOF fggf@fF &L, i E 7 12C_CTRL2.EVTINTEN fi7, WA — .
SRIG F AT STST FAFAS, FRIGESE /M55 N\ DAT #1474

B [2C STS1.ADDRF {i#iffifF &N, R e 7 12C CTRL2.EVTINTEN fi7, J/=AE—Al, B
Ja B W& STS1 Zif7a%, FRAETE STS2 A ff4s.

JE: TEIEWEEZC, A RESLFET (LLLL0xx0) , SRIERIEMBELIINES 17, SR FLE e ak—
PHLEFE, JFIERE LT (11110xx]) (X xx (L 10 fTHhFHHI5RE 2 17) .

18 7 b, RS — by, — Bk 5ok -

B 12C_STSI.ADDRF fu#lhfift &z, aikicE 7 12C_CTRL2.EVTINTEN £z, WAz —Arhllr. B
J5 BB IR STS1 F A7 s, IR STS2 F 7 ds.

TE: NG R, T a KM BRG] -

4. 7 HrEk 10 AL HLBEN: Rk SE S, 12C /6 12C_STS1.ADDRF i (Mbbkcigiki®t) &1, WmRERE
1 I2C_CTRL2.EVTINTEN iz, WA —Arllfy, ARl 3 12C_STS1 w7485 35 12C_STS2 2747
A KiFEkE 12C_STS1.ADDRF, fFKiZHuEFAIERE 12C STSI.ADDRF 2 J&, WiHibk=Z 10 figR, #%
N AZ UK STARTGEN A28 1 SR FH4—4> START(Sr). £ START 7*/£ )5, 12C_STS1.STARTBF
MEWE 1. WAEROZEL i 12C_STS1 485 5 ik Sk 3 12C_DAT >KiFF% 12C_STS1.STARTBF i,
S8 Mk Sk B Bl PC 2k, ADDRF FRRBEE 1o A ROZ P o 63k 12C_STS1 #8513 12C_STS2
FiFE 4 2C_STS1.ADDREF fi7..

5. fERZEFTEHHEAE 12C_ STSI.ADDRF 2 5, IPC #20HE AN EVE AR . R, RCHEOMN
SDA £ 71, Il N R A FAE 8% 2 DAT A fias. —HIBWRIS A7y, 2%
12C_STS1.RXDATNE i (EUdsdestnEil) B 1, W ACKEN g B, KH—ARNE K.
G B AT DA 12C_DAT #FAFas i R — N 511, 25 12C_STS1.RXDATNE {7475 0. M5, HE
12C_STS1.RXDATNE # 8 1, #AFHAT LA 12C_DAT T A7 a5 sl — AN o

6. FRA/EMMNEELIEIRG— DT ERKIE—A NACK. #UE] NACK J&, &R SCL 1
SDA £yl F Bl ol LU IE — M b/ B ia k. N T EEREBIRE — N E e — A
NACK fikaft, UGS EIEEE AW N-DEIE 2 5, AR ENERR ACKEN £, N T = —AME
1B/ R A, B AUAE S B A = AN 7 2 5 % 12C_CTRL1.STOPGEN A7 5 #
I2C_CTRL1.STARTGEN # 1, X i FEFHEAERE N7 1RGSR AT e, Uitk NACK Ki%
i a— M E.

7. WE AN TFE TR G, 2C STSI.RXDATNE g8 1, A Ll e — 4. mT
12C_CTRLI.ACKEN C&TERT— S BP#E 0, PC AFHNRE—NFITRIE ACK, HERE T
I RIE T G — A STOP 45 1147

YR LLEPIFERFZTHH N>1, WHEN=1, BIE6 WiZA 4 Z )T, H i F T WE ik
ZHEK
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K 17-6 LR AR IE 7 51 K

7-bit address

Master Master Slave Slave Master Slave  Master Slave Master ~ Master
TX TX TX Tx Tx TX Tx Tx Tx Tx

| start | [Address(R)[AcK| | Daa1 [ACK®| Dataz [AcK] - DataN |NACK] Stop |
,\\ ~ ~

~

- —/// ~ ~ ~_
B ] & BMEY

10-bit address

Master Master Slave Master Slave Master Master Slave Slave Master Slave Master Slave Master Master
Tx Tx Tx Tx Tx Tx Tx Tx Tx Tx Tx Tx TX T Tx
|start| | Header(w) | ACK] | Address [AcK] | start || Header(R) [ACK| | Data1 [ACK®| Daa2 [ACK] - | DataN |NACK] stop
e -7 - -7 | _/// \ SO N ,’\\\ | \\\ | \\\
EV5 EVO [eve] [Evs] | Eve | [Eve-1| [EV7] [ev7] [Evr]
ot B

1. EV5:12C_STSI1.STARTBF=1, it STS1 AR5l 5 N\ DAT #1478 iE BRiZFH1F

2. EV6: 2C STSI.ADDRF=1, i STS1 #RJ5 1 STS2 ¥R iZF1E. 76 10 A PR, s
BE CTRLI ) STARTGEN=1.

3. EV6_l: &AMPMMFEMAIRE, & T 1 NS 18FE EVe 25 (RIiEER T ADDRF 2
5D . BEERR N RS S R PR A A

4. EV7:12C_STSI1.RXDATNE=1,iZ DAT #1788 H R iZFH1F

5. EV7_1: I2C_STS1.RXDATNE =1, # DAT % ff#+in bR iz FH1F. % & 12C_CTRLI.ACKEN=0 A
12C_CTRL1.STOPGEN=1.

6. EV9:12C_STS1.ADDRIOF=1, i STS1 )5 5 N\ DAT #1728k iE R % 1E .

a) LIARWCE]—TEFhHT 775, TENA.

b) EV5. EV6AEV F /1 KSCLIEH T, EZIN W HIHAEFFY 4

C) EVT AT /7 7Y LA 25 B 5 1 15 Hi 2 TR T 76 1o

d) EV6_1ZCEVT_1A9H /7 I 25 T 1% 47 17 HINCK k2 B 75/ »

17.3.3 &R &4t

12C [ T M RAR . AR . MR, B R . XA R T AT BT SR
17.3.3.1 M&4%51% (ACKFAIL)

5 CUR U B 7 2% (7 15 M SRR I, P 2R 2445 . LI T2C STS1.ACKFAIL #: B fr, R itE 7

[2C_CTRL2.ERRINTEN £z, N/=4—/Nrhllf 24 R2E S E]—4 NACK I, IR ACEH: W5 ib
THREA, SRR 2. IR R AL T ER, A AU — AN LR SR A
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17.3.3.2 B R4 %= (BUSERR)

FE— Ak BEEE 71T AR S R], 2 1PC 42 DRI B — A AR (45 1 B UG 264 T P2 A S 2R iR, 12C_STS .
BUSERR # & 7. R &S 7 12C_ CTRL2.ERRINTEN 7 417, 724 —A b

FEERURE LN, BEAFARERUS R, [RII AN 4 A AL SRS o SR by 0P e 2 75 2 o Lk = T A A o

FEMBEAAEIL T, BUEWEF, WIPRREL. AR R B EHR T a6 50, NIk
R AEAE, FFEEAPE s RS I RACI BV R A7 1R 2, B H I A5 L 2R A A
7 ISP R A 26

17.3.33 & ER (ARLOST)

M PC 2 VR B 25 e I P A fh i 5 i, BEARREIOUEZE, 12C_STS1.ARLOST f i B W E
7 12C_CTRL2.ERRINTEN 7 A1, M= —ANHal

PC £ 0 A s BB (12C_STS2.MSMODE i #E k) o 4 PC ¥ 0 EK T h#k, WIe ik e R — A%
e R N B, EE T DAAE F A5 R 1 2 A T R R AR S 2 S TN

17.3.3.4 i3 #/R#B4E1% (OVERRUN)
EMMIEBAE T, AR b ph aE K, 2 5 KA 8 R SASR .

Mg AU E— A7 (12C_STS1.RXDATNE=1) , {H{E DAT #4785 al— AN 7 8 a5 A s,
W R A ok R R B B A7 s B R B B R 5 RIS SR REIE BR 12C_STS1.RXDATNE i, KI&#H
R IE B Ja — RGBS

FENNUARERE R, WSR2 B h ZE K, 78 2B 775 4 K% 52 K, 1 DAT U398 25 (12C_STS1.TXDATE=1),
MR AR E R R . BRI, 7E DAT ZFA7a8 TR BT — N7 i R R s P SO e 75 R AR K B I, 42
Wi B 2 75 B BRI B BE . RIS N IPC AR FRUELE FILE (IR 1A] B8 12C_DAT #4788

TERIEH —ANFIN, WFETKFR 12C_STS1.ADDRF 2 )5 B —4 SCL FTHEZ 5 A 12C_DAT %1%
a5y WRAREMERIX g, MBI M E S — AN -

17.3.4 DMA R

TEARHRI, MHE 25 A7 38 N S BT, RERSAE R DMA 153K . DMA REf 5 54 31 1PC #dl a7 f785%, B IPC
Hos 2 A7 a0 8o LU CPU (T4

DMA 1 RADAUE 24 1T 7 WA A R AT N . AR, DMA J83E 38 A (L i C 258 Ut , DMA %
il g RIEAEH ARG S EOT 2 PC 421, I HAE Wl R 74— .

HEEHRIER, £ EOT RWRSFE 7, FH2E1E DMA &K, SRJ57E%5%] 12C_STS1.BSF Ffj5 ik B 1%
1461k

FEEAEOE R, SRR S KT 8T 2 if, DMA #4188 k3% — MBS S EOT 1, BXfM
DMA 1£41 CE#—1) . % E 7 12C_CTRL2.DMALAST iz, WfF7E K% 5 EOT 1 G N —AN 57,
¥ HBIKIE NACK. EFI S VrfESL T, P nT DLZE DMA A& %0 58 5 sk iRk 5572 e o 7= A — ANk 2%
.

17.3.4.1 KiZEHFE

DMA 0l % & 12C CTRL2.DMAEN fiffift. H% 12C STS1.TXDATE fi#i EAr, ZdfH DMA M
T0E A7 X 2303 12C_DAT %17 %%, % H DMA @IEHHT PC Ki%, ZHATUL N PR (x RIEIES) -
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1. fE DMA_PADDRx # {748 H ¥ & 12C_DAT Zif7 el . I E M4 12C_STS1.TXDATE 14 J5 M A7
il B A% XML

2. {£ DMA_MADDRx #f7-#& I B A d ik . Bl £ 12C_STS1.TXDATE 1 J5 IX M7 X A%
1%% 12C_DAT.,

3. ft DMA_TXNUMx #Fffas H i BT S AL fi 77 8. £ 2C_STS1.TXDATE Hff )5, MAHER,
HEH 0.

4. FIF DMA_CHCFGx 77 {7+ H/¥] PRIOLVL[1:0]4 i B I8 iE L /e 2% -

5. W H DMA_CHCFGx 77 f£#% 111 DIR £, FARHE S B R T DA B 7L 5L 40 58 il 1 B4 50 52 B
K T K

6. ¥ E DMA CHCFGx & {74 L) CHEN A7 ¥ imiE .

7. 4 DMA #5128 i B R BEEAL A H 4 52, DMA #5# 8845 12C 42 1 R %E —/MEREZE K EOT/
EOT 1185 . fEHBI Ry T, ¥4 —1 DMA Hl#.

JE: IR LEH DMA 7 K0, A2 E 12C_ CTRL2.BUFINTEN 17,

17.3.4.2 BURHRE

DMA #:idEid 1% & 12C_CTRL2.DMAEN f7ffigg. SRRFLUEIEHE 717, K DMA {8 12C_DAT 7 {745

(AR AL % B B N4 IX . 1B DMA BIEHHT 2C B, FHUTLL I BE (x Z&EiES)

1. £ DMA_PADDRx #iff-#s 1 & 12C_DAT F A7 ax il . B £ 4k 12C_STS1.RXDATNE 1} /5
ML B 36 2 A7 i X

2. £ DMA_MADDRX 77 f7-#5 1 % B AR X Hidik o B £ 45K 12C_STS1.RXDATNE 44 )5 M 12C_DAT
AT AL B AT X

3. 1£ DMA_TXNUMX & {7 as W B T 75 B AL50 7 15 /£~ 12C_STS1.RXDATNE #4145 , MAE
HEH 0.

4. F DMA CHCFGx #f7#%H ) PRIOLVL[1:0]fC & i#iE L Se 4%

5. JfP% DMA_CHCFGx 27 f£#% H1[1) DIR o7, AR S K AT DLk B A HA0 A i o i — 1 B4 58 i %
H A R

6. W E DMA_CHCFGx 7 f7#s 1) CHEN 7305 14181 .

7. 4 DMA £E#88 h% B IR B H O 2 58 N, DMA #6133 45 12C £ 1 R % —AMESE R K EOT/
EOT_1 5% . fEFWARTIIEN T, =4 —1 DMA Fl#i.

e WIERLE DMA 7 #4¢0], A2 B 12C_CTRL2.BUFINTEN {7,

17.3.5 B RKRE (PEC)

¥ 12C_CTRLI.PECEN {7 & 1 #f v LAf#fE PEC ThRE, PEC {# 4] CRC-8 Hyktt 5k it/ 5 A1 £ N T
FEEFWHAT IS, Wi sndEr it OAREE (PEC) WHHEZHEH M CRC-8 2T C(x) =x8

+x2+x+ 1.

TE RIS, B AT DIE RS — > 12C_STS1.TXDATE H:i5#% & 12C_CTRL1.PEC 1&#if, PEC K7t
Ji — N G MR % o AE BRSO S, AR )G — AN 12C_STS1.RXDATNE H442 J5#% & 12C_CTRL1.PEC
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1, SRIEEN PEC 775, FRBEINEIR PEC 717 5N ERTHE R PEC TR, WRAE T W EM
PEC, H#s K& — NACK. W2 NI, AERXEE R W, PEC J5#0K K% NACK.
T EVERE, 12C_CTRLI1.PEC 1 U AIEHICY BT 77151 ACK kb 2 AT B E

W DMA 1 PEC HE 23 0E, 12C K H sh ki€ 8 16 & PEC fH.

7ERIEREUN, 2 2C B0 )\ DMA #5128 b 4308 ) EOT 5 50, BERE N 7T )5 H 31 Ki% PEC. £
PRI, 24 12C #2100 DMA 23203 —A EOT 1 15 5, ¥ B T — 75158 PEC, I H A
WTHEL R PEC #H T LA . 7R8I E] PEC J5 /24— DMA 3K

AT s E] PEC A£%i, 12C_CTRL2.DMALAST f7 F T #7521 B2 5 5 — 4> DMA {&4i. W afste i
Ja—MNEEREET DMA 53R, fEBIEIR G — N1 )5 H 31K 1% NACK.

AP RE KRB AR, PEC THE R
17.3.6 SMBus

17.3.6.1 4R

RGEH AL (System Management Bus, {454 SMBus B SMB) /& —Ff &5 44 18] 5 (1) B o XL 2R i) A 2k . 3

W, Fix&2 bR S S R HARE 7 2 (6] LEAHE(S . SMBus & 12C f—FfTA R LA, N

RGN YR TR A DG IR S5 e it — 45 M2k . SMBus JE T 2C IBEhaifE, £ —5 RSG08 FE A d i

FHRIER S, ME T ELZER, 1§55 SMBus Mt V2.0(http://smbus.org/specs/)o

SMBus f =¥ &bk

B RS RIEWAS. AN L RIE R

W A BelEk B Ay A 15 A

B Wl ANRGNE DTN, BSR4 CPU 0. FHLEE F-MHLIhEE I LA SMBus
FEEE L

SMBus 5 12C BIAHAL A :

B SRR AR (— AP E SCL Al — R4 SDA) , FFIN—2k Al iE ) SMBus $2 2L ;

B & UL, SMBus Hla g ASRLT 12C (1 7 Artbag = LBl 17-2)

B AR E-NEGEES, HIER AR

B ACREE ENLIIRE;

SMBus Al 12C HA[A] £ -

%% 17-1 SMBus 5 I2C 1 HL#s

SMBus I2C
I RAEHIR S 100KHZ RRALEE 1IMHz
I/ MERITREE 10KHz ot/ MEHid
35ms [ BIGHE TG b
[i] 7 12 4 P #i P VDD Yo
ANTE] i 2R (R A T, B EE) 7 AL 10 AL REIEIY M HESS A
ANTE] ) SR P (PR i 4, ALBE P L 4 To A LR
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17.3.6.2 SMBus Fi&

SMBus FIH RGEH# Lk, TSI EH ISR — Bk, SMBus 55 LT iFEN IR, EEAHT
HLJR AL 46 ON/OFF 184 B, N ARG A H RS FRAH S (R S5 P st k.

17.3.6.3 W& R

7E SMBuUs H, {EE—NMEATENMNBR ST EE — Nk, Y MHLhE,

HNT BN & RN, BAE— &R (UDID) Ress 4% .

17.3.6.4 BLRIML

SMBus £ ARG AHE 8 MR AT T T SMBus HIiE4H(S B A E R AE S % SMBus FAR TS
V2.0(http://smbus.org/specs/). F 7 A] Pk 2 4 FH L i

SMBus RN SRS H AR M SMBus B 3 LIRS . SMBus A& 12C #EE B A dnks U4
W 2C %4 ni#id SMBus Pz —#E47 U7 ], [0 A3 SMBus #iE.

JE: SMBuUs /3£ 7F Quick command £/ .

17.3.6.5 HuhEAEATHMY (ARP)

JHIE SMBus VRN BNZS 73 EL B I ME— bk 25 8N N B 2 R st o 98, X2 HbhEfEAT B (ARP) o Hiuhik
AT PR — T R

AFA—~ SMBus & 1% £ &5 J PAE [ S 28 5

i SMBus ¥JH# 2 bl etk . 2 dERF I U], o BC AR ORRF AR, B e vF Tl
DR B L

sk BeZ Ja, BoA AN SMBus FTRUITAS (U 1] 7 o Uik 9350 %5507 n) (8 2 bk (0 v 48 P P #1802 —
FERDD

17.3.6.6 FER 55 1R

SMBus A — MR R BRUFEABEREN KA, [FoANEARS. XtE T4 SMBus A f/MEH
R B SR—— A 7 bR SR A L S LR . PC AR BT DI — N BLR M LR, R AL
IEFEVS 18] AHLE I, B0 AL IEAESRAT — 28R ok S ma 8, MALRT AR A AL I oo IXAE(E AT
DAFERE AL MHLIEAT, (BB LaiiEE . ML SRS R 2 )G, BT bAgkst PC &3k, PC
ST IR BREIX AN ER R _EIR, {H7E SMBus 2407, XM IR E N 35ms. # SMBus #1Y
P E, IRFEASTEFER KA, BEME S H T M, o B % & AN 2 5 A7 AT BRIZ A il i)
IR o IXFEA TV K I B RO K 1] . 12C_STS1.TIMOUT A7R B 7 X AMFPERPIRAS o

17.3.6.7 SMBus 2R

SMBus #2147 —AN0l &) {5 5 SMBALERT (5 SCL fil SDA —#f, B2—MELS5ES) , WA
S Sk R HA IR Sy, (BB —A 5. SMBALERT &% I SMBus | #&FEIY Hh bk 45 &4 FH . o¢
T+ SMBus HIJHEH 2 M.

I HAG ML RER) W4 rT LLX B 12C_CTRL1.SMBALERT iz LA4E/"E B S EHLEE . A Z A W )FE
TR S ARA (Alert Response Address, Hubib{E > 0001100x) 5 1] 5 SMBALERT # %%, HAH
Y% SMBALERT $7 IR & REMNZ ARA . HRZSZH 12C_STS1.SMBALERT SRAR AN . ML B A FEE
() 7 AL HBERE I 75 7 N b, S\ AT A2 0B 1

MEZANEAAP] SMBALERT MK, fEMibbFHnd e, smftsedt Ghibs/MMiegoikm) v LUEE AR
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PR SRS . R HAMALILEE, W84 ) SMBALERT AFEAMK. WRIRSCAE TR, &1
SMBALERT 1/5411%, F7n EHUK R ARA. A RAH SMBALERT {5 51 EAHLAT LUE V7 1] ARA.

17.3.6.8 SMBus JB{E R FE

SMBus (IE AR MARE PC BT L. WIREAE A SMBus B4, &7 ZAEFE 7 I E SMBus $75E &

{745 FEMIN. SMBus FFEFREN . SLHLE SMBus FH A1) EE B

1. H%, WwE 12C_CTRLI.SMBMODE f7 ; Jf #% M B H K it B 12C_CTRLI.SMBTYPE #l
I2C_CTRLI.ARPEN {7, #1% 12C_CTRLI.ARPEN=1 H I2C_CTRL1.SMBTYPE=0, f#f] SMB ¥ % &k
NHhE; W3R 12C_CTRLI.ARPEN=1 H 12C_CTRL1.SMBTYPE=1, fiif] SMB %%k E.

2. NT FF ARP PpY (12C_CTRLI.ARPEN=1) , £ SMBus EHL#EF (12C CTRL1.SMBTYPE=1) ,
B 0 N R AL 12C_STS2.SMBHADDR (7F SMBus ML, Wi B 2C_STS2.SMBDADDR #5
BAD , FESEIL ARP PP I ThAE .

3. AT SCFE SMBus B, N IZIS 12C_STS1.SMBALERT #ri&EAL, HSLBlA R IThfE

17.4 PR

2t g ) As 2 ON B 30 ( Cortex®MO 0 A T IR R E D B, R PWR BB K
DBG CTRL.I2CXxTIMOUT ECE 7, SMBUS iR il sl 4k 2k 1 TAESE nr M1k, 0L 3.3.2 715,

17.5 HBrER
TNERIIE TITE R PC HEK:
£ 172 IPC PR
Hh T R 4 T HHFE W ERHIAL
HEIAM B RIZE (E) STARTBF
Mk E k% () SbIEICE (M) | ADDRF
10 7k B bk B R I% () ADDRI0F EVTINTEN
RN AL (AN STOPF
Bt T A 4 5 B BSF
el oh X AE RXDATNE
P XDOATE EVTINTEN #! BUFINTEN
12C 4= 7

SRR BUSERR
& E k& (F) ARLOST
IVl ACKFAIL
o B/ R # OVERRUN ERRINTEN
PEC #i% PECERR
ABIT/Tlow 4% TIMOUT
SMBus ¢ SMBALERT

JE: 1.STARTBE, ADDRF, ADDR10F, STOPF, BSF, RXDATNE F1 TXDATE 1#H.Z#2¢] Fl |5 — 71 i & 117 .
2. BUSERR. ARLOST. ACKFAIL. OVERRUN, PECERR. TIMOUT #] SMBALERT .12 #34) Fl[e]—1~17
WrdE .

3. LA BRI iR L A B 2 e A E
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17.6 12C HFFRMHR
AT (16 ) 807 (32 67) 1) NERE IR Se A S R A7 25 o

17.6.1 PC FFEBREK

F17-3 12C AR

1A

www.nsingtech.com

omet | regser | %|s||a[s]e|s]s]a]s]a]s]a]a][s]s]s alalalelo|e|r|e]w]<]a]a]]o
= Zz|Q w
= o 1%} Zlw| =z w a
w & slzlulg|Gl=z|z|zl¢
7] m) > ]
12C_CTRL1 ARAE D g% g Elx|B8le|E|5]32|5
s 215|8 =
000h Reserved % § % | < [ p % a | < % % E
[ | @ o
Reset Value 0 oloflofo|loflo|o|lo|o|ofo oo
= z zZ P4
(%] P4 w w w
<|lWw|E|E|E =1
12C_CTRL2 2|<|2|2]2 e CLKFREQ[5:0]
004h Reserved s 2|k |E|x <
a 2 > o a
[a) m || w &
Reset Value oO(o0of[0]0O0]O 0|0|0|0|0 0
L —_
S| g ) o
12C_OADDR1 Z| 2 @ ADDRI[7:1] a
008h Reserved 5| g Reserved 2 2
2| & 2
Reset Value 0 oJoJoJoJoJoJoJoJo]o
g
. -
ooch | 12C_OADDR2 Reserved ADDR2[7:1] o
o
Reset Value 0JoJoJoJoJoJo]o
12C_DAT DATA[7:0]
010h Reserved
Reset Value 0|0 ofo0of[0]0O]O
= =z w
x| e o 2| x|w 5 w
w =) =|Z w| S w | @
12C_STS1 |2 |B|E[E|S R EEEE
014h - Reserved g 2 |glo|YS|e 2|Q 2l a5 8|a 2
SR &= |<|B|F|&|¢& 2 7
Reset Value 0] o o[oJoJoJo]oTJo o0[ofofo]o
olx[xa
alao w
SEELER R IMEE
12C_STS2 PECVAL[T:0 4 c 4
018h - Reserved ral g 5la a:‘ % Fl& é
2|3|3|o | &
Reset Value oJoJoJoJoJoJoJo]o]o]o]o olo]o
w
Sl z|
o1ch | 12C-CLKCTRL Reserved sl 3 : CLKCTRL[11:0]
w [
o
Reset Value 0] o oJoJoJoJoJoJoJoJoJoJo]o
12C_TMRISE TMRISE[5:0]
020h Reserved
Reset Value 0|0|0|0|0|0
2
17.6.2 12C #8i 1 (I2C_CTRLI)
Huhb A% : 0x00
HALE: 0x0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SW | smB ACK - STOP | START NO - . . SMB 4| swmB ~
RESET Reserved ALFRT PEC POS ACKEN GEN GEN EXTEND GCEN PECEN | ARPEN TYPE Reserved MODE EN
™w ™w ™ w w w ™w ™w w ™w w ™w w ™w
g 2R Eiiip
15 SWRESET WA E AL (Software reset)
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TEGALZALATHIIN 12C 5 BRI, SR 1.

0: 12C BLHA L TR AR

1: 1PC Bt T2 ALRE .

e FZ A L F12C_STS2.BUSY 177717, 7E&28 [ X RH 1 I E 5 1135 1T -

14

Reserved

REE, IR FFEALE

13

SMBALERT

SMBus#gfi (SMBus alert)

BRAEAT DA B BB R %A 2412C_CTRLL.EN=OK}, HA#{iERR.

0: FESMBAlert| B AR . BN B b3k S ERAENACKE 5 5 T :
1: BKZ) SMBAlert 5| ARG, $2ME 00 S Sk S IRTE ACK 155 51

12

PEC

BE AL AE R I (Packet error checking)

AT DA B BEBRIZ AL 245 1% 58 PEC 5 Bk B fE 4R Blif5 1 b S 4B B 2412C_CTRL1.EN=0
m, B SKHER.

0: G PEC £

1: PECf:#

Ve HEEFERLT, PEC HIif A5,

11

ACKPOS

NZIPECHLE (FITHIEHEW)  (Acknowledge/PEC Position (for data reception) )

BT DA B B %A, BU412C_CTRLL.EN=ORY, ERAE{ETERR.

0: 12C_CTRL1.ACKEN {3 ¥t 52 & 75 [A] 4 i IETE RN (1)~ 715 R IXACK; 12C_CTRL1.PEC fu%
N HFRAL AT PEC,

1: 12C_CTRL1.ACKEN AiR3E /&7 I N —/ Mg R )1 KIZACK; 12C_CTRL1.PEC fiig
AR AL RS FHEWRIW T — N2 PEC.

1 ACKPOSHz R g 7E2 5T U B, A Bl s < AT & .

T NACKEE2A4N 541, 12C_CTRLLACKEN {72A4iff 12C_STS1.ADDRF fiEE/5iE%.
RT RS 2 535 PEC, UIfERCE ACKPOS {2 )5, ¥ ADDR FfbrfiE
I2C_CTRLI1.PEC fi.

10

ACKEN

MZA%RE (Acknowledge enable)

BRAETT AT B Bk R %A, Bi412C_CTRLL.EN=OR}, EHAEIERR.
0: JCRIZFIR [

I R B|—AN 7 IR B — AR (VTR bk B )

STOPGEN

2 1R /=4 (Stop generation)

A DA B SR IR AL S B R SR, LSRR Rl BISMBusHE N 4R
N, ARG E A

FEF AT

0: LI 4L,

1 7E R0 AL i BUTE 2 AT 6 S A L G 77 A A 2%

FEMAET -

0: TfEIL&M 4L,

1: 7E4EF T BRI SCLIISDALZ .

M 24128 7 STOPGEN. STARTGEN 2 PEC {7, TEMFIFIEREEMEZ BT, I ZEHATIE
X/ 12C_CTRLI HIS#e(F; HR G AT ES 4 2 ik & STOPGEN. STARTGEN 2 PEC {7 .

STARTGEN

IR AFr 4 (Start generation)
BAF AT DA B BB R AL, MR AR 5 E2C_CTRLL.EN=ORY, FHAE{HIERR.
0: LRI
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1. PAERIRFAT.

NOEXTEND

AP K (ML) (Clock stretching disable  (Slave mode) )

A B AE MU T S HE AR 28 (12C_STS1.ADDRF B{ 12C_STS1.BSF trEBEN) W2
PR SCL. B HM4EMEE.

0: FUFIFAPIEK:,

1: ZEIEE B K

GCEN

JHERENfdifE (General call enable)
0: ZEIE)HEIEN . RRZ(NACK)HEEE 00h;
l: V). DS (ACK)HtE 00h.

PECEN

PEC/{#ifit (PEC enable)
0: ZEIEPECHR;
1. JTJ3 PEC #=K.

ARPEN

ARPf#HE (ARP enable)

0: %%1-ARP;

1: f#HEARP.

IR I12C_CTRLL.SMBTYPE=0, 1ii[ISMBus®:# IR AHLE.
o 12C_CTRL1.SMBTYPE=1, f#f SMBus [ 3tk

SMBTYPE

SMBusZA! (SMBus type)
0: SMBus¥ %%
1: SMBus EHl.

Reserved

TREd, iR FF R ALE

SMBMODE

SMBust, (SMBus mode)
0: 12CH#5Y;
1: SMBus .

EN

I2CHER At Bk (Peripheral enable)

0: ZEHIZCHLH,

1: JAHIPCHEE.

VE:s WIRIE R Z TR B A IE T T, T2 R ARG, |\ 2C FRH g 22 FFIR [ 55 IS
BTG IRER T LAEEN =0, FrE #0375 5

FFHCT, FALEFLZ G, 21T EZ T

17.6.3 IC $2#i| & /£ 8% 2 12C_CTRL2)

bk RA%: 0x04
EAifE: 0x0000

15 13 12 11 10 9 8 7 6 5 0
T T T T T T T T
DMA DMA | BUFINT | EVTINT | ERRINT .
Reserved LAST EN EN EN EN Reserved CLKFREQ[5:0]
1 1 1 1 1 1 1 1
™ ™w ™ ™w ™w ™

g b i
15:13 Reserved R, DIRFFEALE
12 DMALAST DMAR 5 — 4% (DMA last transfer)

0: F—{XDMARIEOTAZ & J5 ki
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1: T —{XDMAHRIEOT &5 FI1EHi .
T FTET YR, (ETF TR T — A B 1 7] L7 — 1 NACK

11

DMAEN

DMAE RAT it (DMA requests enable)
0: ZX1EDMAiEK;
1: {#fE DMA iR,

10

BUFINTEN

2P s Il i (Buffer interrupt enable)

0: 4 12C_STS1.TXDATE=1 5% 12C_STS1.RXDATNE=1 I}, /=4,

1: 24 12C_STS1.TXDATE=1 & 12C_STS1.RXDATNE=1 i} (12C_CTRL2.EVTINTEN=
D, FEFEMgPE CRE DMAEN ZfFuRE) .

EVTINTEN

H{FFIK{#fE (Event interrupt enable)

0: ZE LR

1. fovrgf ik

FERBIAET, Azt i

I2C_STS1.STARTBF =1 (E#z)

I2C_STS1.ADDRF =1 (F/MBER)

I12C_STS1.ADD1OF =1 (FE#FD

I2C_STS1.STOPF=1 (MR

I2C_STS1.BSF=1, {HA®AI12C_STSL.TXDATEKI2C_STS1.RXDATNEZiff:
HIR12C_STS1.BUFINTEN = 1, 12C_STS1.TXDATE#H:E A1
I 12C_STS1.BUFINTEN =1, 12C_STS1.RXDATNE #75:E&H 1

ERRINTEN

ALK {# B (Error interrupt enable)
0: A 1b HHE BT

1: YA,
FERFIRAET, B A izt i
12C_STS1.BUSERR =1
12C_STS1.ARLOST =1
12C_STS1.ACKFAIL =1
12C_STS1.0VERRUN =1
12C_STS1.PECERR =1
12C_STS1.TIMOUT =1
12C_STS1.SMBALERT =1

7:6

Reserved

TREd, WIRFFRALE

5:0

CLKFREQ[5:0]

I2CHE L4 45i% (Peripheral clock frequency)
CLKFREQI[5:0] 1% AAPBLIS & 452 DL A TEHf (1 I /5 «
000000: 2£H]

000001: 22H]

000010: 2MHz

000011: 3MHz

110000: 48MHz
110001~111111: 2%H.
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17.6.4 I*)C H &3tk %778 1 12C_OADDR1)

Wl {2 : 0x08
EAi{E: 0x0000

www.nsingtech.com

15 14 13 : ‘ . 10 9 : 8 7 : : . . 1 0
APDE | Reserved Roservod ADDR[9:8] ADDR[7:1] ADDRO
i B iR
15 ADDRMODE FhbEE (D) (Addressing mode (slave mode) )

0: 7z MAHihE CRWRZ1067 HikE)
1: 10 Sz AHbE CRmaRL 7 A7k o
14 Reserved AR AR RN 1.
13:10 Reserved TREE, UIRFFRAME
9:8 ADDR][9:8] B0 C(Interface address)
Houtik ) 9~8 iz,
M 7 B CRT e
7:1 ADDR[7:1] Ok Cinterface address)
Hodk g 7~1 fiLo
0 ADDRO Ok Cinterface address)
k3 0 o
Vs 7 ITHEHARECH A KA
17.6.5 I’'C B B3 8 # %% 2 12C_OADDRY2)
Huhikfw#s . 0x0C
SAifE: 0x0000
15 ‘ 8 7 ‘ : | 1 0
Reserved ADDR2[7:1] DUALLN

w

™

ALk 2R 3%}
15:8 Reserved REE, WA NAE
7:1 ADDR2[7:1] B2l C(Interface address)
TE X AR 5 R bk (4 7~1 7
0 DUALEN I HERE R Af £ (Dual addressing mode enable)

0: ARSI, R OADDRL#IFII;
1. e, OADDR1FIOADDR2##; iR H.
M RT [T AR

17.6.6 I’C HIEEF 73 (12C_DAT)

Hohb A : 0x10
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EAi{E: 0x0000

15
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Reserved

DATA[7:0]

™

i B Hhid
15:8 Reserved REE, LIARFEENE
7:0 DATA[7:0] AT EYE 17 4% (8-bit data register)

R B SCEE

TERE MBECTF o WU S0 T PR 7

LR QIR 12C_STSL.TXDATE =0, ##FIIAE W G L7174

LR WRFLPEACK #f, K4 T ARLOST FH1F, BRI F T A2t T B #7517
e B EERE

17.6.7 PC IREZFHF2% 1 12C_STS1)

Hbk{wF%. 0x14
HAE: 0x0000

14 13

12

11 10 9 8 7 6 5 4 3 0

AR | OOF [Reserved | ERS | QRS | Ao | Lost | BRR | TXDATE| RXDAT | Reserved | STOPF [ADDRIOF| BSF | ADDRF | START
rc w0 rc wo w0 rcw0 rcw0 rcw0 rc w0 r r r r r r r
ALk 2R 3%}
15 SMBALERT SMBus#2/# (SMBus alert)

FAL A 0, BEI2C_CTRL1.EN =0 i fHiE K .

0: JESMBusHZlE (L) B4 SMBAlertif Bl Sk 51 (MAERD

1. 7ESIW B/~ SMBAlert 28 H4F (ERE0 BllcE] SMBAlert A RdE (AEEED
14 TIMOUT R B Tlowss % (Timeout or Tlow error)

AL E 0 KR, BUEI2C_CTRL1.EN=0=01 A1 iE Kz .

0: TR YR

1: EERHER R

HRIETE:

B SCL 4Tk ik F| 25ms (Timeout);

B EHUE T R R ) 10ms (Tlow:mext);

B RS ICETE R By R A T 25ms (Tlow:sext);

ARG . M AR, BRI R .

TR R Ak A
13 Reserved fREE, LIARFEENE
12 PECERR FEBSN & A PECEE % (PEC Error in reception)

A AR E 05 B, BU7EI2C_CTRL1.EN =0 f {35 14

0: JG PEC #iix: U ®| PEC Je#U#5iR [l ACK (iR 12C_CTRL1.ACKEN=1)

1: PEC 4i%: 0% PEC JE#20#8iR 0] NACK (A% 12C_CTRL1.ACKEN & 75 B A7)
11 OVERRUN T #//R % (Overrun/Underrun)

AL AR B 07T R, BUEEI2C_CTRL1.EN=0IR f {15 R4 -

E R ARG ERAT NSING TECHNOLOGIES INC.
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(e

2y

Eiiipy

0: Joid#/R#:

1. MO B R E.

2412C_CTRL1.NOEXTEND=1}, 7EMBL Nzt E AL [

FERMORL U S B — AN H TR, AR 25 A28 L A AR, R A5
BHG, BT S Rk,

TERIERE A P B R IE—AF TR, WA RS N8, BRAE R,
[Fi) A5 ) O M 2 A RSB T I o

10

ACKFAIL

MM (Acknowledge failure)

AL AR 0’5 R, BUEEI2C_CTRL1.EN=0 f il & R -
0: AR R

1: %R

ARLOST

R ER (D

AL E 0 WERR, BUEI2C_CTRL1.EN=0R} A5 k4 .

0: WAMEER:

1 i E%k.

M CUR XS HIRT, O E AN . TEARLOSTH AR J5, 12CH: 0 B 3Pk
5] AR (12C_STS2.MSMODE=0).

JE: 7 SMBUS BCTF, EMBEEC XL R (R A A 2B i X ]
(A EFFHHHIPTED o

BUSERR

B (Bus error)

AL BB 0 WERR, BUEI2C_CTRL1.EN=0R} t A5 k4 .
0: ToiltshEuds 261

1: RCAR B 1E S A A

TXDATE

HHEFAr 2 s CRIERD

A5 HHE BIDAT AR T E %A B7E R AE — /MR s 1IE & ARG, 80
12C_CTRL1.EN=OF} B fif£F E B k-

0: Bl HFAF AR

1. BARHFAHRT

TESIEEARI, B 2 A7 38 N S A B 1, 7E R B BN B B A
R R —ANACK, BN —MNERIEFFTRPEC (12C_CTRLLPEC=D) , ZMAHE
7o

e TEGAF 1 PNERENIEA T, B B T BSF G, #AGEIE 5 TXDATE 17,
A BIAB G & 17 a5 VTR 55

RXDATNE

AR e GRS

AT B AT A A 1 S S R RIS B Z AL, 802412C_CTRLL.EN=08 FH i 5 Bk o

0: Bl HFAEHAT:

1. B aRAET.

R, MR AN, ZOWE . EERBOBHET B, A B AL
TERAEARLOSTHAFR, RXDATNEAH; AL,

JE: 251 E T BSF Bf, EIREHEABEIGSR RXDATNE 17, B 9545 77 172 V58 77 o

Reserved

REE, IR FFEALE

STOPF

15 IR AL CIBED
AT LIS TS 1 57788 )5, XF12C_CTRLIZE 2 'S B e iE R iZ A, B4
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2y
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12C_CTRL1.EN=0Hf, f¢HiEERIZAL .

0: WAL EIfE 12644

e or ) 1k 25 A

FE—ANNEZ G, N TE R LA BN L&, B A B 1
M Y NACK J7, 12C_STSL.STOPF ([ AN#t &1/

ADDRI10F

1003k HIE R E (D

AP ISTS 13- 238 5, SFCTRLI A 745 B B #RAERIERR AL, Bi2412C_CTRL1.EN=0
B, A BR AL

0: %45 ADDIOFHE R AE,

l: FRACEHE— NI FE N REH 5.

FELORT AR SR, M W& O A 58— M35 Rk i, A E 1,
JE: We#F—1 NACK J7, 12C_STSL.ADDIOF (/A8 E 7.

BSF

FHAEMISE R (Byte transfer finished)

TER SIS TSLZF A7 285, X 45040 25 17 38 1 1 85 B VBRI TR AL s BTE AR vh ik — A
HAREE 14 F )5, B2412C_CTRL1.EN =0i, m#fHERZA.

0: FALHIA TR

1. FEAE R

2412C_CTRL1.NOEXTEND =0ff, £ FAMHENL FREAEA %A E 1

FERRTN, QB AN CRIBACKEKMD  HEOHE %517 5530 AR s
(12C_STS1.RXDATNE =1) .

TERIERT, M—NEr R % HABER A A2 IE RS NBNM AR (12C_STS1.TXDATE
=1 .

M Y —INACKE, BSFIZ L& 7.

RN —ANBEAE A& PEC (J12C STS2.TRF A*I°, [RINf 12C_ CTRLI.PEC J¥I°)
BSF A= B A

ADDRF

bk O RIE (R MHilkITHL CABEED

TR STS1IZF 788 i, W STS275 A7 % M B A G B 1Z 47, 3412C_CTRL1.EN=0
B, E R B ZAL .

0: HubEAVLRE B AR IE (WD, Hidb SR TE R (EHRERD

1 YREIRHBECES (AR, bbb RS (CERED

FEERT:

TR U, M B b ACK G AR B 1, 100 bR, e B bk i) 55 — A
FHMACKE ZAHEE 1.

FEMET

s 1 Ml 5 OADDRZF A7 2 HH KT N 25 ARTTC, 8 #E I 5LSMBuUs % BR A bk 5k
SMBus T HLESMBusiZEEE YA, BEAF I ZALE 1 CEXT RN B BT REN D «

M AWFINACK J7, 12C_STS1.ADDRF (/2 E 7.

STARTBF

‘A (ERFD

BAFEE2C_STS1E 7485, BEHE A3 I IRIERIHE R %60, 8i2412C_CTRL1.EN=0
W, A B AL

0: RAIXHLGFKAT

1: IR O RIE.

LR AR SR AR AR E 1
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17.6.8 IXC IRAFT 4% 2 (12C_STS2)

Wbk {mFs: 0x18
EAi{E: 0x0000

15

PECVAL[7:0]
,

8 7 6 5 4 3 2 1 0
T T T
DUAL | SMBH | SMBD | GCALL MS
FLAG | ADDR | ADDR | ADDR |Reserved| TRF | BUSY | \/opp

(e

ey

it}

15:8

PECVAL[7:0]

PR HAER I (Packet error checking register)
34 12C_CTRLI1.PECEN=1 i, PECVAL[7:01#£/ M PEC 1.

DUALFLAG

BbRaE (I

FEFE e — M IR R — AN A LA AR, BRI2C_CTRLL.EN =0k, M {FK %A
738

0: FIEIfHhiE 5OADDRLM 1 A 25 AH L AL 5

1: UL H|f ikt 5 OADDR2 WY i P 28 ML

SMBHADDR

SMBusEHL ki CAREZD)

P —ME IR S — AN ER RIS, Bi2C_CTRLLEN =0i}, AH{F¥1%470E
(73

0: AKUgFISMBusEHLKIHbE

1: ¥4 12C_CTRL1.SMBTYPE=1 H. 12C_CTRL1.ARPEN=1 i, %] SMBus Ltk

SMBDADDR

SMBus #&#& BRIAHIE CABERD

TEF A —MF IR B — N E G R IE SR, Bi12C_CTRLL.EN=ORT, fEARIGZALIE
.

0: RILEISMBusH: # BRI ShbiE;

1: 24 12C CTRL1.ARPEN=1 i}, %] SMBus & {1 2R A ML .

GCALLADDR

JUARIRI M hE AR

TEFAHE — M IR AR — A B A 5 F0, 82C_CTRLL.EN=O0H, BH{FKZAE
738

0: AU REIFI b5

1: ¥4 12C CTRLI.GCEN =1 I}, B/ R 0End k.

Reserved

PRed, IR FFEAE

TRF

KIEMAEW (Transmitter/receiver)

FERE BN 1264 (12C_STS1.STOPF =1) . E & KA B AL ih 3 FE 2k
(12C_STS1.ARLOST =1) J&, Bi412C_CTRL1.EN=0Rf, M¢F¥EIHIER.

0: HIEHERI;

1 HR R IER

TEREA MM AR B4 R, ZAARYE ML 715 1) R/W AR 1% 8 .

BUSY

BT (Bus busy)

R B — M SRR, BRI R .

0: 7EMZ EIoHdRmE

1 fERZ EIEAESET H i .

FERLIN I SDAELSCL AL PN, AR A E <17
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frig B4 iR
TE: IR BT IE AT A, 2T #EAEH (12C_CTRLI.EN =0) #/iZ 15817
AT

0 MSMODE FE M (Master/slave)

2Rk PRI B —AME I, fPEESR (12C_STSL.ARLOST =1) Hf. 334
I2C_CTRL1.EN =0ff, E{FIERRIZAL.

0: MAsER;

1. R

M AT B (12C_CTRL1.STARTBF=1) i, ffE¥ %07 B A,

17.6.9 I*C B 8| & 728 (12C_CLKCTRL)

HudikfA%: 0x1C

SFAME: 0x0000

VB 1. FR Fpeok MW 2542 10 MHz 98320 1%,  XFF 0] LU 774 400KHz HTE0E RS
2. CLKCTRL #F#N G HEFKH PC ] (12C_CTRLI.EN =0) 7G5 &

15 14 13 12 11 0
FSMODE| DUTY Reselrved I I I I I CLKCT]IIL[ll:O] I I I I I
ALk 2R i 3o
15:14 DUTY SCL 8 i) 5 25 b

00: Tlow/Thigh = 1;
01: Tlow/Thigh = 1;
10: Tlow/Thigh =2;
11: Tlow/Thigh = 16/9;
#:: SCL 100K 5% 1M B #EFEf# A 00 5 01 ML &
SCL 400K M4 10 26 11 R E
13:12 Reserved RE, LIARFEAME
11:0 CLKCTRL[11:0] | BRIdE/ARAER T I ezl o0 S 2 4 (A0

2R ER A T 3B U R SCL g
B % duty cycle = Tlow/Thigh = 1/1:
CLKCTRL = fpcLk1(Hz)/100000/2

Tlow = CLKCTRLXTpcLk1

Thigh = CLKCTRLXTpcLk1

B % duty cycle = Tlow/Thigh = 2/1:
CLKCTRL = fpcLka(Hz)/100000/3

Tlow = 2 xXCLKCTRLXTPCLK1

Thigh = CLKCTRLXTpcLk1

® 1% duty cycle = Tlow/Thigh = 16/9:
CLKCTRL = frcLk1(Hz)/100000/25

Tlow = 16 xCLKCTRL XTpcLk1
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(e

Z2y i)

i}

Thigh =9 xCLKCTRLXTpcLk1

filtn, R feciki(Hz) = 8MHz, duty cycle = 1/1, CLKCTRL = 8000000/100000/2 = 0x28
TERE LI P E N ME Y 0x04, 7% DUTY FEC R0 i #9824 ME 2 0x01

2. Thigh= Trsc+TwscLHy, EEM ZHEF F AT LESF0HI & X o

3. Tiow= Tiscuy+TwscLr), FELEHFH X LESH T E X -

4. LEGEN] AL IE A

17.6.10 I2C EF+B} [ & 748 (12C_TMRISE)

bk {mEZ: 0x20
EAifE: 0x0002

Reserved TMRISE[5:0]

™

Al B4 iR
15:6 Reserved LREE, DIRREEAE
5:0 TMRISE[5:0] | 7EPRS/ARAER RN 5K B ] (EREED

IXEERT AZRAE B N IPC R Z Y L5t 1 B K I SCL BT[], 3K DR L.

Bdn, AR RO Ao SCL BTN ] 91000ns.  #15R12C_CTRL2.CLKFREQ[5:0]9 i {#
26F-0x08(8MHz) H.TrcLki=125ns, #ETMRISE[5:0]H 45 A09h (1000ns/125ns+ 1) .
MR R R — MR, MG HEHGE 53 5 N TMRISE[S:0] AF{R thien 24,

M HAE2%12C 2/5 (12C_CTRLI.EN=0) #7558 & TMRISE[5:0]
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18 B R2 AP WUR AR (USART)
18.1 fjfr

WA R PR S (USART) 2R XU L AT Ha iz 0, SFRPEGRPEE. RIERE, U
{115 2 PR 5 BEAT 20 TR 2 e

USART #: A RIE SRS RIS, 0l DMA #HT#4:508(5 . USART &5 2 A BEES @S
LIN B, FERPA. 2P XTEE . Bae R 72 Wi IrDA SIR ENDEC ThfRg. PL iz H DR

18.2 FEKr

B RRAXTEE

W SRR XU TS

B PURRRATECE, R R AT 3Mbit/s

W S7FF 8bit B 9bit K i

W SCFF 1bit 37 2bit {5 R4

W SCRPREA AR RS (o B AR5 A A

B CSCRREEfRRE: RTS. CTS

B CFF DMA R

W OCRRR IR WSRO, WK, T I A% PR R S s
W CCRREDBRER,  FOVEF P TE AR R ) [R5 B AT A

B R RRP L, £5E 1SO7816-3 brif

W CSCRRERATAAMA (DA SIR) Zmfith 5 ffas, 4R AL TE R SR FEMm iz 1720
B SRR LIN A5

B R BRI IR BEEENR . IR

B SCRFEATWNHER: ROREAR AN CTS bl BIERSER. Hdl il Hmim . B4 i,
FRgE AR LIN RSk I DAL 22 22k DA Hh AR MR P o 25/ Y B R/ R

www.nsingtech.com
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& 18-1 USART HE

CPU/DMA
Transmit Data Receive
TXO Register(TDR) Data(RDR)
IrDA
RXo————SIR
ENDEC P - -
Transmit Shift Receive Shift
SW_RXC BLOCK Register Register
A i
NRTSO————— ;'g\;‘/’ware L
TX control RX control
nCTSO—— controller | 4,
A AA
Tx clock
| Rx clock
PCLK——p| DUArat | g CTRL register
generate
BRCF Interrupt Wak -
register P akeup
GTP STS USART
register register address
l————
ra:

18.4 ThEefiR

an 1 18-1 Fizs, USART RN AIEAS #R AR AT RX A1 TX 51 S4B s . Hh TX v kit sl
B Gt MRE TR REH A ROR BT, TX 51 s ir, MR ThReR A IR, TX 51
W3E 10 3 1, RSN 10 BCE e . RX OVEHERSI I G SlCldia e R A 1 R o

MRS R ERR, B TX SR IESE, VB A em i @S RX 5] s . 2308 BRSO
W, BT BRIRS . IRtk oy | NG+ 8 5L 9 M EUE (B AKA MAILER) + 1 MR (RS
) +0.5,1,1.5 8,2 MEIEAL.
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56 P 20 B 2 PR A R B RO S 1R R R

MIGEEME R BT LU, A AEAR R D RERY, 75 %2 nRTS il 51N nCTS f A 51 . >4 USART fF J94%
Wiy, W C S R, nRTS i IKHSF . 24 USART 1ER KRS, nCTS AR (IKHF) A K

BTN, nCTS JERL (& ) AN AR Hi -

i RPN TR 2 2 CK S, T R i, bl it SO T B ic B . (B RIA

AL S5 IEAIS, CK SN R AP I Bh . 7R BE-RARUF B2 CK 51 IER o

18.4.1 USART Mi#&=,

(Y GEIE
K for:
[EXIXA
25 R -
T b -

107, fRHPA R

Al3#E USART _CTRLL.WL A&y 8 80 9 fir, HAICH RALAERT .

= LT 2L

A DA — AN e R B, RN 5 R S O M EE i AR a0

AR 0 AR — A e R BRI FEWTT WSS S, AoRum A 182 ML

(D RVEy SYEIA

182 FK=8 &

Clock I :*1|

8-bit word length ,1 stop bit

Data frame bit7 can be the parity bit Start  Dataframe
Stat i
| it | bito | bitt | bit2 | bit3 | bita | bit5 | bite | bit7 | Stt)f}tp| bit |
I
Idle frame | Stsm
Start
| Stt)(i’tp| hit |

Break frame
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K183 #K=9 K E

9-bit word length , 1 stop bit

Clock I:*1|_

Data frame

Data frame

bit8 can be the parity bit | giart
Stat i
|m|bmImu|mm|mw|mm|m5um|bm|bm|%?| bit |
|

Start
| bit |

Sop|

bit

Idle frame

]
]

Break frame

18.4.2 Ri%%%

MRIEDNREAERESS, AR AL AR T 8@ TX 5

18.4.2.1 ZE R

USART CTRLI.TXEN & 1 J5, USART &1E K iE¥HE 2 i Kik— N2 Wi
18.4.2.2 FRFRIE

RS ARG, FARIEE L. EFNFRIRIEN, SRkiE—MRIBA (RET) o KIESRIELE
KIERCE R 8 f787 9 A8l , He P A Rz se K ik » i RAE Bt & ity USART_CTRL1.TXEN #4585 %,
K T BOPRF R T B 1T AITTRE A I A A% i 0 28l

18.4.2.3 & 141
FRERIEFERG, KBS A KRIEEIEN .. (FIbA A7 %A@t USART CTRL2.STPB[1:0]AC & .
& 18-1 15 1A FL B

USART_CTRL2.STPB[1:0] | E1EAIKSE (hL) TheEHR

00 1 BRIA

01 0.5 FA T e R R Bl Bk

10 2 FIT 0 USART B0 SRR DL A 1 ol gt 18 2 A <
11 1.5 FA T e R RN B A s A BRI

E R ARG ERAT NSING TECHNOLOGIES INC.
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K 18-4 {1 AL B

8-bit Word length (WL bit is reset)
cock [ LML LU LA
Stat Data frame bit7 can be the parity bit Start
| bt | bito | bitt | bit2 | bit3 | bita | bits | bie | bitz |, | Bit | Data frame
0.5 Stop bit 0.55top bit
Data frame bit7 can be the parity bit Data frame
Stat Start
| “hit | bito | bitr | bit2 | bit3 | bita | bits | bits | bit7 | Skt)C_JpI bit
it
1 Stop bit
Stat Data frame bit7 can be the parity bit Start  pata frame
| " [ oito [ bitt [ bit2 [ bit3 | bita | bit5 | bite | bit7 | 1sswogbie] P
1.5 Stop bits
Stat Data frame bit7 can be the parity bit Start Data frame
| it | bito | bite | bit2 | bit3 | bita | bvits | bite | bitz | 2Stop bits | it |
2 Stop bits
18.4.2.4 WrFFmi

AT B A7 USART_CTRLI.SDBRK KA&i% 1 AMWiIFli. 8RN 8 foit, Wiotmit 10 Aok F4l
B 4R ORI, WiIFWE 11 SRR, BT RS R N — G e (RS

Wi 15 e S, USART _CTRLI.SDBRK #¢ MG S, [FEIN H IR F IS o Bk, iR EESRIE
WrFFit,  AZIAE R — AW I 545 1A R 0% 5E UG PR E AL USART CTRL1.SDBRK.

0 SFAE W PO 46 % BT 90275 % USART CTRLI1.SDBRK, 4RTHMITWIA S Ki%.
18.4.2.5 RIZWFE

1. B USART CTRLI1.UEN k1§ fE USART;

2. FCEBARR. BURKE. KA. FIEAKEE . LRSS % 2 B AR X DMA;
3. fHifeki%XINAE (USART CTRL1.TXEN);

4. @i CPU 5 DMA Hf ZRCE B S NEHE 77 4745 USART_DAT, 4508 5 NBGHE 25 47 2510 4 it
% USART_STS.TXDE;

5. MFTAHHE S N BHHE F /795 USART DAT J5, %fFRIE5EibrEAL USART STS.TXC & 1, il
VIR : [ UART DAT GAL#E, FIHEF) UART TX 7 IS177E O~1 JE4FR BB aE T - #1240 & 100K %
FFEE, W FF T B 252 UART DAT, 20— B 450 145 2 UART TX
51l
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K 18-5 Rikmf 2

UART_DAT UART TX UART_TX
Write Time Send Time UART DAT
Write Time

Send Time

UART internal
baud rate clock

UART_TXPIN

Baud rate:100K  Stop bits:1 Data bits:8 Parity:None Data: 0x55

18.4.2.6 BFITEfE
XA 27 A7 4% USART_DAT 15 #4518 E45 467 USART_STS.TXDE.

LR ORISR A 2 PR 2 (728, USART STS.TXDE {7 fifdfEE 1, RaRBuEIFihki%.
S USART_CTRL1.TXDEIEN L& 1, KA —> o Wit , I — N8 5 N8l %7 /7 4% USART_DAT .

X B4 2517 2% USART DAT HEAT 5 AR
B UURBALA AR, BdRE EEIERBAL A A4, [T USART STS.TXDE f#fFHE 1

W UUREEAL A AR AR AR R, B R E R A Ay, 7 B DR RIS R, BRI AL A A
fhe

2 — i B K 3% 52 )5 JF H USART STS.TXDE #® 1, USART STS.TXC #(ffFE 1. fni
USART CTRLI.TXCIEN & & 1, #4774 —/H¥i. USART STS.TXC JEid L F#AFHAEIHFE: ik —Ik
USART_STS %474, 5K USART DAT &f7¢%.

& 18-6 K i%ki TXC/TXDE A% L

set by hardware set by hardware

TXDE ﬂai/\ \ /—\ cleared by software /—\ cleared by software

/ set by hardware

USART
enable
Write datal Write data2 ) Write data2
into USART DAT into USART_DAT into USART_DAT
USART_DAT | | data2 | -

Because TXDE=1

TXC igset
TXC flag S/ sethy
hardware

Idle Frame 1 Frame 2 Frame 3

TXtine SEIENENEEEREENENENEEREENEEENEE
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18.4.3 B s

18.4.3.1 IR

7E USART 1, WHRRGIE] — MR RFEFF 1110X0X0X 0000, A ARIE]— RIS .
TEZS 3. 54 T DLEHIRFE, DARAESE 8. 9. 10 ALHERFEA 0" (HBED 6 40 , WEABIREIGAL, FFH¥
USART_STS.RXDNE & 1, {HAZ &N NEF M:Etrd. W USART CTRLI.RXDNEIEN V& 1, W74
—A ik

53, 5. TALREREEE A0, SULER, 55 8. 9. 10 SLARFEA A 075, WAL ERIGAL, HES
B 7 NEF B FR &AL

53, 50 TALHISREEG =40, SIEER, 55 8. 9. 10 AL IREEE A0 A, WEAIRBER G, B AL
NEF M 75 b fi .

53, 5. TALREREEE IS0, UL, 55 8. 9. 10 FIfREER =074, Wi B aEAr, I EAL
NEF M 75 b A .

WIRAES 3 5 7+ 8+ 9+ 10 SrfRFFEW A T BT VIR ER, USART HUH A A A 52 B IR 1
gaAL, K IR HH AR 7 AN I el 380 7 PRR S S5 T B

18-7 AT 4R ARG

RX line

- JRRRERRETRRRRNRRENRE

I I I
:< One-bit time
I I

|

|

Conditions '
1 1 l

|

|
i ¢xoxoxo&o}>xxxxx*
to validate L \ /o | |
[ | | |

|

|

|

|

|

|

|

|

|

the start bit )
Falling edge Atleast 2 bits At least 2!bits

|
detectjon | outof 3at0  outof 3at0

18.4.3.2 {Z1EAL

b @ USART_CTRL2.STPB[L:OJACE . AN, AIECERN 178k 2 fir. BEeREAT,
A fCE N 0.5 AER 1.5 fir.

1. 05 ffzibfr CERE R IEBERERED « AXHMZIEAIBEAT KA. Ak, BRI A GEASTI U EE SR AT OT
Ui
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1AMF RN BRI NI = s LA IE AL RAE, IEHEEE 8, 5 9 FHZE 10 RAEAL kT

1.5 MFIEAL CERERIEAD = BRERBEUN R EAR I, S AU A HE 2 B R R I Rk 2
FIT U320 28 T RE B i B0 (USART CTRL2.RXEN=1) , Jf H 7B B4 (1) 2 1) RAE s 2k B
G5 . R IR IRAS R AL R SR RIE T RAE NACK 15 ST RREIR LR, Rom I T Wi iz,
USART_STS.FEF 5 USART_STS.RXDNE 7EfF LA 45 EHE 1 X 1.5 AMF LA FIRFERTES 16
5517 AN 18 KFE AT, AT AN 0.5 NEIEA I, B AT T AL B SRIE R 1A
AR, B AT KA. S IRIE 18.4.14 B RE

4. 2 MFIEAL: xF 2 AMFIEALRERFERAE S — 15 IEACHIEE 8, 28 9 MIZE 10 ASRAE s ZE . WREE —A
152 LA SR BRI 3] — AU %, WTEE RS BB B o 7R3 — M LA 25K USART_STS.RXDNE #5
SRR E . T ME AR A AT i iR .

18.4.3.3 B2

1. % USART_CTRL1.UEN & 1 kflifit USART;

M B RE e . MR RIOAL. A5 IR DLRARYE 75 ZE L B A OC DMA;
el 8% (USART_CTRLL.RXEN) , FFUAAZ4A MK ;

Pell 8 Arek 9 A AR, JEid RX 51N B AL A A7 RS, B BULLERT

Kb PR CRS L 7517 2315 81 RDR #7788, USART_STS.RXDNE #{ & 1, F-$dlnl Lighis . i
USART_CTRL2.RXNEIEN CL# 1, K4 —A ik

6. CUIEWOI R AT IR MURT R MR B H AR, XFEERR AR EME 1. WARAEBUR L I AR T
USART_CTRL1.RXEN #{5%, Mai#UlcidE % %

7. USART_STS.RXDNE iifiid %} USART DAT %47 s T/ iE %

B LM REEH R, USART _STS.RXDNE ifiid DMA 4 %5 77 28 R BRI 2

B R B S, USART _STS.RXDNE 38 id #f5f B 25 47 s i E s &

18.4.3.4 25 R ikl

2 A 2, USART STS.IDLEF # 1. B 4iif USART CTRLIIDLEIEN L& 1, ¥r=4—
Ahkr. USART_STSIDLEF AJiEid DA N AFRETE % : 561 USART_STS #f7#%, 3L USART_DAT %f
ﬁ%%o

18.4.3.5 WrFFiyiAcr ]

2 — W TP T RS I BN, AR bR & USART STS.FEF #A#fEE 1, m@E L R4 sEE % kit
USART_STS #iff#s, Fi USART DAT 777

18.4.3.6 PSR

0 ELE TP B[] PR 3 USRI A B ey, AR — N R, AR &7 USART_STS.FEF B 1, [ JERK
b IFe 07 77 A7 2% 1% 3] USART_DAT Zif7#%. fERFIIEER, B W =P W= 4, By
USART_STS.RXDNE {7 Rl & 1, f5&¥ = hWr. £ 2 & as@E o, W4 USART_CTRL3.ERRIEN
CE 1, A

18.4.3.7 i 4R
1% USART CTRL1.RXDNEIEN ¢ E 1, TR A7 2517 a4 XA E0s 75 E5k N B0 Z7 A7 2%, )k 2B v

2.
3.

o M DN
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R, [FRAREAL USART STS.OREF M E 1. MLl Hd 2 A7 s U EE A & B0, (R AL B A7 28 H 4L
YK 4% 25 . USART_STS.OREF Flidit DL N #EF#AEi% %: Sti USART_STS #1774, fiisi USART_DAT
MR A s AR, [ USART STS.RXDNE © & 1, ¥/ Mgk, ZomismEsialr, wmg
USART CTRL3.ERRIEN L& 1, K724 — MR T .

18.4.3.8 BE 4R
M ERSCAS R I B PR R, USART_STS.INEF #% % 1, wllid DL NS EEETE . St USART STS 7
{i4%, FIik USART DAT Zifrds. fERF @GR N A S =R s dull, KR USART_STS.RXDNE

WHE 1 PR, ERZ M EiEERR, WHE USART _CTRL3.ERRIEN & & 1, B4 —M4EiR
o

www.nsingtech.com

2R 18-2 Mg A Aer Il A B R A

KAHE NE R#& BSRIAL A RE
000 0 0 B
001 1 0 TR
010 1 0 TR
011 1 1 TR
100 1 0 TR
101 1 1 TR
110 1 1 TR
111 0 1 AR
18.4.4 T BB HITH

BrRiEd USART BRCF #FAFaRlCE, /WA B BAGHE o AR 2, RN & T A& a5 0k
%o {5 N USART BRCF ZJa, BRI EE S B R ran O E & e Ak, AZAEImE LR
AR R A A AR R RUE -

TX/RX #HF# = fecik /(16 *USARTDIV)
Hrf fpcik A USART #RACHT £ :
B PCLKI AT USART2, #f 48MHz
B PCLK2 T USARTI1, #f 48MHz.
USARTDIV N5 504 224
18.4.4.1 4}#H &% USARTDIV 55 USART BRCF FF5A 8
Bl 1:
IR DIV Integer =27, DIV Decimal = 12 (USART BRCF =0x1BC) , T#&
DIV Integer (USARTDIV) =27
DIV Decimal (USARTDIV) =12/16=0.75
fir LA USARTDIV=27.75

i 2:
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P‘, EREAR

F3R USARTDIV=25.62,5 :
DIV_Decimal=16%0.62=9.92

IR I BEOZ: 10=0x0A

DIV _Integer= DIV _Integer (25.620) =25=0x19
F&, USART_ BRCF =0x19A

il 3:

F3R USARTDIV=50.99 &t :
DIV_Decimal=16%0.99=15.84

www.nsingtech.com

BRI HEHOZ: 16=0x10=> DIV_Decimal[3: 03 H=>F67 D0 20I0 E) /N 4
DIV _Integer= DIV _Integer (0d50.990+147) =51=0x33

T7&: USART BRCF =0x330, USARTDIV=0d51.000
R 18-3 BWE PRI IIRZE T

B fpe=36M fpe=48M

s Kbps bR TR EME RE% SR AR 2%
1 24 2.4 937.5 0% 2.4 1250 0%
2 9.6 9.6 234.375 0% 9.6 3125 0%
3 19.2 19.2 117.1875 0% 19.2 156.25 0%
4 57.6 57.6 39.0625 0% 57.623 52.0625 0.04%
5 115.2 115.384 19.5 0.15% 115.1 26.0625 0.08%
6 230.4 230.769 9.75 0.16% 230.769 13 0.16%
7 460.8 461.538 4.875 0.16% 461.538 6.5 0.16%
8 921.6 923.076 2.4375 0.16% 923.076 3.25 0.16%
9 2250 2250 1 0% 2285.714 1.3125 1.58%
10 3000 AATRE AAlRE AAlRE 3000 1 0%

TERE: CPU HI BPITFEG, TR 1 RAFFHT R 22 G
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18.4.5 USART 22 2 2 I 81 i 224k,

I FH AT g 4 B R 36 R 2 (0 R S S IS A AR Ak . BRSO A R 2 R 2 ARk . AR R AR AN (I
FHEE LSRN R BRI A — 8051 D). IR SSIH KA 2 5 m B AN Bh KA. WA Y BRI
FI/NT USART BHLI AR 20, USART S50 bl A B 1E 3 TAE.

IEH USRI, USART #0108 BN RER B AL, Bk T HR A e 38, DL T

£ 18-4 24 DIV_Decimal =0 If, USART 3315 2 &

WL £if AN NF 28R AWK NF 48R
0 3.75% 4.375%
1 3.41% 3.97%

% 18-5 24 DIV Decimal !=0 I}, USART 3205 28 (1) 75 2L &

WL 2 AN NF 2458 AWK NF 48R
0 3.33% 3.88%
1 3.03% 3.53%

18.4.6 RISFEH]

BT % E USART_CTRL1.PCEN RAfi fE A BRI Th RS .
fiife)a, FERIREARN B34 I RIEEEG AL, BRI AR IR AL A TR A

% 18-6 Miifk =
WL Af PCEN £ | USART 1%
0 0 | REIADL | 8 ATHUE | {5l |
0 1 | BIADL |7 LB | AERIAL | IR |
1 0 | BRIADL |9 PrBHE | FIEfL |
1 1 | BCAAAL | 8 LB | WAL | SR |

BT
USART CTRLI.PSEL &N 0, f#eEMARIK

BRI R — Wil CEAERRIRALD H RSO EE. Flan: EdlE=11000101, A 4 41, WA 5L
WAoo (RIL 441 ) o Bl B e DA TR iSRRI, Rk, iR AR, R
NP TS A, USART_STS.PEF An&fE 1, UEAf 415 USART CTRLI.PEIEN & 1, f=E—A-
[Zl:ﬁo
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USART CTRLI.PSEL % &N 1, A7 R4

R s — R (BN A EChE . Bl BdE=11000101, A 4 1, MR NG AR
WA RIS A o e EdE T UM T WA, REE . iR, &
TN T G, USART STS.PEF ArEfrE 1, ULAf 415 USART CTRLI.PEIEN & 1, F=4—A
L*ﬁo

www.nsingtech.com

18.4.7 DMA {2

USART 374 DMA 1S, ISR P 22 22 ik 2 o] 3k 3014 o 435 2
18.4.7.1 DMA &1t

Kk #s kK USART_CTRL3.DMATXEN E 1 Kffife DMA Kix. Y KIEB N T A7 48 A T W
(USART_STS.TXDE=1),, DMA ¥ H1 SRAM ik 24 %7 77 & USART_DAT .

i DMA JIZTRERT, $&IEEL N SUREXT DMA ZEATRCE -
1. B E DMA fE4fsitihl, DMA f&Aain Mt bl e B A 5% i Hdis

2. W E DMA 4l H Hutthhil- 5 USART DAT 73745l
3. W B B AL 1) B T L
4. W E DMA B JEIAE. bbb i, MRt ve i . Rl (R4 58 B — b J A3 58 AR

i)
5. WS 2417 DMA liE
6. fLtseila, FrEA. DMA_INTSTS.TXCFx # & 1
&l 18-8 DMA %%

TXDE flag \ /—\ set by hardware /—\cleared by DMA /
DMA writes Data0 DMA writes Datal DMA writes DataN
into USART_DAT into USART_DAT into USART_DAT
DMA request X /7( /3(4 [
" Data 0 Data 1 Data N
T line SElEEEEREREEEEEERENERSERNERENN
Software waits
TXC=1
TXC flag set by hardware
DMA transfer
is complete
DMA TXCF Flag /7(
set by hardware cleared by software
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18.4.7.2 DMA £k

F2 W 4% 08 i Ks USART_CTRL3.DMATXEN # 1 SR{figé DMA . H W3 1 77 8w
(USART_STS.RXDNE=1), DMA ¥ NE#s 75 /745 USART_DAT izt %#s, %3] SRAM.

{5 Fl DMA W ThRERT, %18 DL R A FEXT DMA HE4THC & -

1. % & DMA L4 iEtht y USART DAT Zif7#siihit, DMA f&4rt A bt bk s BB 2 0% i 50dhs

2. % E DMA &5 H ik, DMA AZ5I 5 50 126 2 il

3. W B BEAL IS TEL

4, WE DMA JEEML . TR HbE3E i, AR BT i W (i se il & i 5 ik
i

5. 3% 2407 DMA @18

& 18-9 DMA 1k

Data 0 Data 1 Data N

1/
IRNERRRERRENNRERRRRURERNERREN
RXDNE flag set by hardware /—\ cleared by DMA /—\ / \

7
7

RX line

DMA reads Data0 DMA reads Datal DMA reads DataN
from USART_DAT from USART_DAT from USART_DAT
DMA request
DMA transfer

is complete

DMA TXCF flag set by hardware |/ ; clear by software

2 ZmasBE A, SR B Wiss 5. B R B REN, MR EME 1. R
USART_CTRL3.ERRIEN C.& 1, F=4— iR,

18.4.8 TEMFIIE

USART SCRPIEFILEE, FT W Aos i 5 2o Fe, ek diis 205 . 17 UL N
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& 18-10 P> USART [a] (A4 42 il

DEVICE 1 DEVICE 2
TX RX |, |
TX control RX control
CTS RTS
|}
<« RX TX
RX control TX control
RTS CTs| |

18.4.8.1 RTS Fiiski
# USART_CTRL3.RTSEN & 1, RTS yiisEilffifae. @i nRTS 5| il H K H P38 2987 USART FHEUR 2%
CAE R I B - ARSI BB E J5 . nRTS farH -, SR ROBu BHS RIE R — Wi . ek
R S RO — M, IS nRTS K H .

& 18-11 RTS st

Waiting to read data Read data register
register,RTS high end,RTS low
RTS line
. Start Start
RX line Bit Data 1 StBoi'f idle | it Data 2 SI;O_FE
i

18.4.8.2 CTS Witz

¥ USART_CTRL3.CTSEN & 1, CTS yifEHil{fift. nCTS A AGIH, FlT R 5 he kSRS HAb %
%o NCTS K BMK PR, Rona] DURIEHE 4 HAL B A5 . iR AERAR LM nCTS #idim CRAD , 18
MHTEAE R E BUG T 1R I% . WnRAE nCTS JoR 5 HiE 2180 27 (7 3%, BURIREF, B2 nCTS AR5
WHRI%E. 2 nCTS BINE SIRA KA Ak, USART STS.CTSF & 1. M i USART _CTRL3.CTSIEN
CE 1, A
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& 18-12 CTS il

CTSF=1 CTSF=1
CTSline
Writing Data 3 in
Data register
Data register Data 2 empty Data 3 empty
CTS=1, CTS=0,
Transmit delay\ Transmit Data 3
Start Start
TX line Datal |Stop| it Data 2 Stop | dle Bit Data 3
Bit Bit
18.4.9 Z A EBEE

USART SZEFZACFE2SE M5 AN [FIN 23] USART #HTIE(E, R ZIA] @ W — N A R % 4%,

HAb RS BN BEE . FHLE TX 51 B BGE R 3 HAB B 410 RX 51, BT 41 TX 5| i

TS EH, FEES AT RX 5.

EZ A B ZHEE T, NI AL TH BRI, 3 a8/ 7 B @ e e 7 UM I — S &, M

T M BE £ BT DRI 3 S 45 3 EA T IR B 5

USART ]38 3o 25 PR 22 A6 ) sl b b B DR ARG 00 ) 77 2N 7 R g i

18.4.9.1 Z R B &R

RIS ol B S T

1. &% USART_CTRL1.WUM fii, USART J3 F %5 R A R A6 Th At o

2. 4§ USART_CTRLLRCVWU B 1 (RliEkflfr | hizfil s i e R e &40 T AR &), USART i
NFRERAR S, BT CIRES AR BN A S EAL, R g s

3. Wl 18-13 Frun, 4RI E A NS, USART #Hafg, [l USART_CTRL1.RCVWU RIS %, LA
USART_STS.IDLEF frfi At E 1.
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P 18-13 FBRARE S 25 R i A

RXDNE =1 RXDNE =1
RX Datal Data2 Data3 Data4 IDLE Data5 Data6
RCVWU Mute Mode Normal Mode
RCVWU written to 1 Idle frame detected
18.4.9.2 HibEFRIRA I

) USART_CTRL1.WUM & 11, USART J&i F kAR (RAS I D g o A iR ki@ ik USART_CTRL2.ADDRI[3:0]
KACHE . WRFR B B S AL (MSB) v 1, Hai#dE vitdl, K4 f-A %G ailk MSB=0, M4
s N A .

AR, USART mladid PR 7 ok N R e

W IR B AR, ATE K USART_CTRLLI.RCVWU H 1, i USART #ENFFERIE .

B LB A 50, (USART SR .RXNE=0), USART _CTRL1.RCVWU £/ @@ 4 /£ 5 0 B
H1. ZH, XUSART _CTRLLRCVWU /G H1E#¢ 2o

BB R bt S R A hE R IR UL SRS , USART_CTRL1.RCVWU HHRE/E 1.
FERAE RN, AT BECIR SR SRS BEAL,  [FI T BRl b W 2k

Y SIS B A S T A AR U [F] IS, USART M ER R UMeE, USART_CTRL1.RCVWU #fif
52, [ USART _STS.RXDNE 28 1,  Bhi al#b4T IE 5 FOEE 1450 .

18-14 i R CT AL B iR G

In this example, the current address of the receiver is 1 RXDNE=1 RXDNE=1 RXDNE=1

ADDR | ADDR Addr
RX IDLE | 72" | Daml | Dam2 IDLE - Data3 | Datd | _, Data5
RCvwU Mute Mode Normal Mode Mute Mode
RCVWU writien to 1 Error address Current address Error address

(RXDNE was cleared)
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18.4.10 FIBHER
USART S HFESHATEERR. FEHERT, USART RASMHCA %4, Joisdnt s A i dhodk 4T 5
sk . WIdE USART CTRL2.CLKEN 78 1 35 H E:B R,

VER: B C, BaE L TR 5E % : USART _CTRL2.LINMEN, USART CTRL3.SCMEN,
USART_CTRL3.HDMEN. USART_CTRL3. /[RDAMEN.

18.4.10.1 [EH4h
CK 31 1A [ 415 Bt HE B AL 76 B 2R 25 TR BRSO SR 2 AT« LA R T FF AR AR, [0 45 B b A%
745 B b AR S AR AT BRI B, L BB R0 B 5 B B Ak Y P T

MR R E Y 0 (USART_CTRL2.CLKPOL=0)i}, ZSNET CK 5| i AR s it e tERC & oy 1
(USART_CTRL2.CLKPOL=1)i}, 75 CK 5 sy v BT

MA AL E N 0 (USART_CTRL2.CLKPHA=0) I}, ##EE S8 — DU Ay ke, UMM EAN 1
(USART_CTRL2.CLKPHA=1)I}, #4176 28 AN By RAE

FEFOR IR A BT IEATIN, CK SR FF SRR, TERH e At .
RARIEBAEIS TCFARI R D HE . KON B AR A3k 2 s BAE 5 N USART_DAT & A7 a3 i m H o

USART_CTRL2.LBCLK {7z il 8 777 (e m A AL (MSB) 2 & I ikt . i A ReE RIX 48 5
WS HAA L B . 24 USART_CTRL2.LBCLK = 1 I}, W Ja—Ar 8l it et kol N CK #rth; 24
USART_CTRL2.LBCLK =0 I}, W5 f5 — Az &4 BRI e bk b AN CK 4t

18.4.10.2 A K%
[EPAE R s ik 5 5o DA TR, B N TX 51 EE HY ,  TRIESE AN CK 5| I He X 2 PR B ik e o
18.4.10.3 FE2BHEUR

AR T B R Bl 5 R DA AN R . Bl fE CKO 51 AT R0 B eRAE, Mo AN . (b
0% RS AR T SEIN 8] 5 PR FFIN H) (116 BdaAr Y, BRI T8 TRy 56) o

] 18-15 USART [A)5 A& 515l

RX |«————- MISO
TX —p MOSI

USART SPI (slave)

CLK [—P
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P 18-16 USART Hd i £ 2 -9 (WL=0)

Clock (CLKPOL=0, CLKPHA=0) 4|

Clock (CLKPOL=0, CLKPHA=1) N I (N I I

Clock (CLKPOL=1, CLKPHA=0) J

Clock (CLKPOL=1, CLKPHA=1)
AN 6 6 D 0000
(from master)

Start LSB MSB Stop
rom s 08880000
(from slave)
LSB MSB
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P 18-17 USART $d i £ 2 -9 (WL=1)

Clock (CLKPOL=0, CLKPHA=0) —‘

Clock (CLKPOL=0, CLKPHA=1) N [ I N I I o

Clock (CLKPOL=1, CLKPHA=0) J

Clock (CLKPOL=1, CLKPHA=1)
=D 6 6 D 0500 O
(from master)

Start LSB MSB Stop
from v 088808000
(from slave)
LSB MSB

B 18-18 RX Hudhi R A/ LR I [h]

SCLK (capture strobe on SCLK
rising edge in this example)

Data on RX

(fromslave) valid D‘ATA bit

> G
G

tsetup = tHoLp 1/16bit time I I I

JEE: TEEBEFHACF, OK BRI BT, BHRA 5254 B R A
18.4.11 BALLXN T

USART SCHF ARG, SovrEiuor 1ok, (ELIR] I 1) X e AR ) e oot BRI 2, Hodie
A R 5 R A2
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JH it % B USART_CTRL3.HDMEN i R 3% 5 5 28 2 XU T A 20, Db DL 35 fi) A7 6 200 4 350 0 2
USART CTRL2. CLKEN . USART CTRL2. LINMEN . USART CTRL3. SCMEN . USART CTRL3.
IRDAMEN.

Ja P B2 TR ST, TX SIS RX 51 IAES Fr NEAEE, AM RX 51 EIA TR . 4% A HE K&
B, TX 5IBCR. BRI, TX 51RYE: USART {6 IS, 42000 E iz 25 N BT R4 e

18.4.12 4T IrDA L AMNRARIDHER,

USART 2§ IrDA (Infrared Data Association ) SIR ENDEC #i3i.

JHI R E USART_CTRL3. IRDAMEN iRk F 25 H IrDA B0, /5 A DA By, DUNECE AL
Ji 4x ¥ 7 E . USART_CTRL2.CLKEN . USART_CTRL2.STPB[1:0] . USART _CTRL2.LINMEN .
USART_CTRL3.HDMEN . USART_CTRL3.SCMEN.

It B USART_CTRL3.IRDALP fi7, H1EHE IrDA IR TARRE A BRI FEE .
18.4.12.1 IrDA TFEHEHER
24 USART_CTRL3.IRDALP=0, IrDA T{E7E IEH i,

I'DA & — A2 Ll fE 3 O, K AR A& IS AR 2 ] B/ NEEAS 10ms [ AE A o B % A I AR A 22 (RZ1) 1 1
RISR LM IR Bk b R 25 0. kil 58 FE R e A — AL I 3716, Wikl 18-20 Fivm. B KIKHER N
115200bps.

USART #8526 21 SIR gwtDas E47 M1 fobar o 1855 RS a4 A 20 /b ok 25 kAT R 3% o et
S AN AT AME A e S B AR ., RO F SIR RIS, fRRD S S EEIES USART.

RILGHID R 5 R 2 AN EAR o XIS, gnidas i i AR, MR asi NN & . gniid st
mk RN E 0, K FAENZHE 1. MISEm AN 5 2 A .

24 USART IETERIZEEHE S DA il 2sit, MRADasr ZrsBE 2 F A £ . 24 USART 1E7E RIS 28
FRUSCEE T, Rk B gmtD 2% i B a2, AT gk .

Jok e 5 FE AT AR AE B B . IrDA VS EE SR Bkarh 55 KT 1.42us. W SR kot se BE /N T 2 AR, B v uE T =
5. PSCV Z7F USART_GTP 2317 23 Hc & [ Fi 53 SiE

18.4.12.2 IrDA fEThEERR
24 USART_CTRL3.IRDALP=1, IrDA TA/E/EIRThFERER .

TEARTHFER N R B Em], Bk 58 N 3 £ PSCV A 248 PSCV 44l B B3R e /ME N 1.42MHz
LA Ay 1.8432MHz, (1.42 MHz < 8% < 2.12 MHzZ).

BUCERI . AR TS 5 S AL R T 2 A PSCV .
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] 18-19 IrDA SIR ENDEC—E &

X
0
- —»L 1 TX pin
> Transmit 1
NORMAL IRDAMEN Encoder
=0orl
USART
MODE .
Receive . _
RX ! Decoder L1 RX pin
——— |
0
] 18-20 IrDA % 1/ 1l (3/16) - 1E i #2
TX normal ~— | Start S—
frame it |+ o 0 1o o 1 0 | it
I |
TX pin I H I H H H H H
frame : | | :
Y
— <

P | I I 1

RX normal Start Stop
frame bit bit

18.4.13 LIN &3

USART 3Z#F LIN (Local interconnection Network)B3X,, SCHF/E A ML Kk FID Wi mi, SR E A ML
R Wi @i 3 B USART CTRL2.LINMEN fi3RAffigE LIN 2z, .

B 2 EH LIN #8201, LRI E (7 D2 i 8575 % - USART CTRL2.STPB[1:0] + USART CTRL2.CLKEN
USART CTRL3.SCMEN . USART CTRL3.HDMEN . USART CTRL3. IRDAMEN.

18.4.13.1 LIN &%

fE LIN iR RIESER, HEKE HGERCE N 8 £7. ¥ USART _CTRL1.SDBRK & 1 ¥ kik—A4> 13 {1
“O”Wr T, IR —AME A .

18.4.13.2 LIN ¥k

2 2R S TR B A A e R b A A DU W T o DB A MU AL A e ST T USART F2UACES
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JHI AL E USART_CTRL2.LINBDL £7, Wi yohs il 241K AL il ik 8 10 fi78% 11 f7 .

MBI B — NN, RSN 8, 9, 10 Nk RFER s AT KA. W 10 M Ek
1AM 07, I H NERE — AN AT, Rl 2] — AW, USART_STS.LINBDF {7 & 1. 7EffiiAN
Wi TG, 00 2RI SE RS BRE RX 2k & B H 7S PR A R T ) RIS 402 USART _CTRL2.LINBDIEN
28 1, KreE—Ai.

WIRAE 10 AN8E 11 MZaTUes] 71, 2 arwr o mis g ien, RS TR h.

B 18-21 LIN #E3 F AIWrIFAe (11 A7 i BE—% B 7 LINBDL £i7)

Case 1: break signal not long enough => break discarded, LINBDF is not set
i Break frame
RX line
Break frame Idle | Bit0 | Bitl | Bit2 | Bit3 | Bit4 | Bit5 | Bit6 | Bit7 | Bit8 | Bit9 | Bitl0 Idle
Sample N N T
Sample data 0 0 0 0 0 0 0 0 0 0 1
LINBDF
Case 2: break signal just long enough => break detected
. Break frame
RX line
delimiter is immediate
Break frame Idle | Bito | Bitl | Bit2 | Bit3 | Bit4 | Bits | Bit6 | Bit7 | Bit8 | Bit9 [B10 Idle
Sample | | | | | | | | | | |
Sample data 0 0 0 0 0 0 0 0 0 0 0
LINBDF
Case 3: break signal long enough => break detected
] Break frame
RX line
Break frame Idle | Bit0| Bitl | Bit2 | Bit3 | Bit4 | Bit5 | Bit6 | Bit7 | Bit8 | Bit9 |Bitl0| wait delimiter Idle
EREEEEREEN
Sample data 0 0 0 0 0 0 0 0 0 0 0
LINBDF
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P 18-22 LIN A5 () Wi T AGHI -5 ot % s

In these examples, we suppose that LINBDL=1(11-bit break length),WL=0(8-bit data)

Break occurring after an Idle:

RX line framel Idle | frame2 frame3

1 frame time 1 frame time
- -

RXDNE/FEF |

LINBDF |

Break occurring while a data is being received:

RX line framel frame2 frame2 frame3

1 frame time 1 frame time
- -

RXDNE/FEF

LINBDF

18.4.14 e RH (1ISO7816)

USART ZEFERERMINE, SCHFF 1S07816-3 FrdE e LRI AR Wil

JHIE AL E USART_CTRL3. SCMEN 7 RiE# 2 o A R R, AR e RN, CUFECE 7 4204
#i%%E: USART_CTRL2. LINMEN. USART_CTRL3. HDMEN. USART_CTRL3. IRDAMEN.

R R P, USART @it CK 54L&, WHe @il Mo iaAesic s, IEEN fCKR2 &
fCK/62, M fCK N4HT USART #ig N AN £ .

R FRARAT, BlEdEm vl >R A 0.5 A8 1.5 fif5 ib Az, (H REFIERHE A7 K HERCE N 1.5 fi7.
DA R AL TR S48 1.5 A5 1A, DABESRAE 2 R b A7 K BT B 1) S 2 ) e

BReRAEAT, BIEKELIECE N 8, HRENFEERE.

25 AR A B — ARG A AR, FEAE A JE R B R R B R — AN R B E N NACK 5
(USART_CTRL3.SCNACK iz & 1 i) , [FIE Rk b A — Mt CRIRsF IEAN 1.5 60D o
MRIE BRI R B AR NACK 55 (idEiR) I, e AS¥ NACK 1ENELA RIE 1SO B
IR NACK FURFEERS I D2 1 8L 2 ANBRRI P R D

N BN TOR IR AR RN (K P A s 4]
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K] 18-23 ISO7816-3 F il

Without Parity error

Line pulled low by
receiver during stop
In case of parity error

! Guard time
|
S|0 |1 |2 |3 |4 |5 |6 |7 P |
Start |
bit
|
|
With Parity error | a6
uard time
|
|
!
|

Start
bit

FERAE RN, ASCFFWIT W DR BB, MO — SR A 00h Ked oAb 2E .

FEEIEREAT, B T BRI BN RIE B AL A st AR AE AR UT, Bl ik Bl I A
& DGR 1/2 AN PRFI Bl

MBI, MBIEWIUKIE I H USART _STS.TXDE=1 If USART_STS.TXC & 1. &t KA, 3
6 K3k 52 HARY I R 345 B 7% {5 (USART_GTP.GTV[7:0]) I}, USART STS.TXC fiA# & 1, H
USART_STS.TXC 5 & HIEFAZE e R 50

N USART X4 NACK 5 5~ KE.
B 18-24 i FH 1.5 122 10 A7 A6 I 25 (B 4G 56 45152

Bit 7 | Parity Bit | 1.5 Stop Bit |
| | | |
: 1 bit time : 11.5 bit time :
N - - -
| | : |
| | | |
SR 11 S T 1
| | | |
| sampling at | : sampling at
| 8th, 9th, 10th | | 16th, 17th, 18th |

|
: I 0.5 bit time ' 1 bit time :
B ﬂ“ - g
| | : |
oMo
| | | |
| | | |
| samplingat | : sampling at |
| 8th, oth, 10th | | 8th, 9th, 10th |
! ! | !
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% 18-7 USART lrigsk

Fh 7 PR 2 T =¥ LD T fERE
RIEBIR AT TXDE TXDEIEN
CTS i CTSF CTSIEN
RIETERK TXC TXCIEN
B R s T RXDNE
RXDNEIEN
USART 4 )5 Fh i o ) 30 $ 4 v ORERR
R 1) 2 PR 2 IDLEF IDLEIEN
BRI AE PEF PEIEN
Wi ¥R & LINBDF LINBDIEN
MR bR, 2 GMUEE I R i 1
a() NEF/OREF/FEF ERRIEN(™
17N

(1) 122418 ) DMA U5 (USART CTRL3.DMARXEN=1), A X MrEA7 .

18.6 AL &

% 18-8 USART A ED

BfEHRK USART1 USART2
SRR Y Y
B AR A2 Y Y
DMA i = Y Y
EZ 0L Y Y
EEZE:. Y Y
BaE R B Y Y
B B T Y Y
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ItDA ZLAMEE Y Y
LIN Y Y
N N
(1) Y= FrzfA, N= ARz
18.7.1 USART /788 %
% 18-9 USART Zif74s 5 b8
o] regiter | @[ 8[&][5][&[g]3]c][a]a]c]z][a]s]a]a]z]a]a][=2]a]o]=][~[e]][][~]~]~]=
w |G| w o g By e |w|w
USART_STS 2I2|R|X|8|2|x|y|u|y
000h Reserved Cl13|F z|=]©°
Reset Value 0|0 1 1(0|0fO0O]O0O|O]|O
USART_DAT DATVI[8:0]
004h Reserved
Reset Value 0 0‘0‘0‘0 0‘0‘0‘0
USART_BRCF DIV_Integer[11:0] D'Vf';gdma'
008h Reserved [3:0]
Reset Value o|loflojo|o|ofo|o|oflo|o|ofo|o]|o]|oO
zZlz|&|= 2| x
s|z|2|8|Y Tlul|lz|z
USART_CTRL1 Glg2(8(%(2y SHEIEEIEE
00Ch Reserved S|a|a|d X e g k|23
Reset Value oloflo|lo|oflo|o|oflo|o|o|lo|o]oO
z raEa &=
& oI 212
USART_CTRL2 2 S[I:F(;? % % % g kS 212 kS ADDR[3:0]
010h Reserved 5 o|lo|al|-2|8|2|3|8
o | < @
o o
Reset Value olojojo|o|lo]o 0|o olofo]o
P4 zZ P
A AR
USART_CTRL3) slele|2|2lz2|2|1218|<|z2
014h Reserved Glo|e|3|=2|8 QI1E|e|2|
a|o [
Reset Value ojo|jojofojofo|fojo|ojo
USART_GTP GTV[7:0] PSCV[7:0]
018h Reserved
Reset Value 0|o|0|o|o|0|o|0 0|0|0|0|0|0|0|0
\)
18.7.2 USART REFFE: (USART_STS)
s ihiik: 0x00
S Ai{E: 0x0000 00CO
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 10 9 8 7 6 5 4 3 2 1 0
T T T T T
Reserved CTSF | LINBDF | TXDE | TXC |RXDNE | IDLEF | OREF | NEF FEF PEF
. . . . .
rc_w0 rc_w0 T rc_w0 rc_ w0 r T T T r
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frig B4 HiR
31:10 Reserved fREE, LRARFEEAE.
9 CTSF CTS #ri& (CTS flag) -
WMEEE T USART_CTRL3.CTSEN i, 4 nCTS i NBALAT, ZA7 ek &
fiio AR E T USART CTRL3.CTSIEN {7, /=4 s,
AL AT 0.
0: nCTS IRELLHZ.
1: nCTS R&LE AT,
8 LINBDF LIN WrFaill#r & (LIN break detection flag)
WIRBEE T USART CTRL2.LINMEN 47, i3] LIN Wi, %07 e E
fii. H15 USART CTRL2.LINBDIEN #% &7, B2 i,
AL A 0o
0: VAR LIN Wi 745 .
1: A&IE] LIN BT 45
7 TXDE FRIEFIE PP IX 2 (Transmit data register empty)
RN B R RIEEE O RRER M F AR, ZE 1.
USART CTRLI.TXDEIEN #{ B 7.6 7 4 i .
ZALAE AR A ROZHE S5 N\ USART_DAT I #57% 0.
0: JOEBARBEII XA N
I: RIEBARE X2
6 TXC KIiE5ERL (Transmission complete)
FHEN)E, ZAHE 1. ME USART STS.TXDE Bi7, 7E4HiEHE&%5%
BB ZALE 1.
USART CTRLI.TXCIEN #{ B {76 7= A A W .
AL AT 0.
0: RIEEA TR
1 RIETER.
5 RXDNE R M X E% (Read data register not empty) o
LR X R Bk B AT AR IO BIER, 2 E 1. BEFAER
USART CTRLI.RXDNEIEN 7 Bfr, ¥4aa W4 .
BAEAT LB XHZ AL S 0 8% USART DAT %15 4 KA %071 0.
0: BB X N,
1 SRS XA N .
4 IDLEF SN MFRE (IDLE line detected)
=AM T, 72 RX SIS 2 S RARES, 200 E 1. 45125
USART _CTRLI.IDLEIEN fiffi B A7, 1546 FWir=4:.
WA USART_STS, Fi USART_DAT AJiERRZAL
0: ARSI 225 PR i o
L R 2 25 PR T
VB IDLEF (/N2 # B 7 B F RXDNE (7 3% B #2 (B X A2 — K 55 1 5
2 .
3 OREF W AR (Overrun error)
AR I B A BRI 18.4.3.7 M HHAF IR YT o
WA USART_STS, i USART_DAT AJiERRZAL.
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(£ ey

Eiiipy

0: VAN R H AR

e orilll 20 A i

LB 24 OREF Ef7)7, UART DAT A &SFLEFEH: WRIN RXDNE 70,
PIAEHA FEER, 4 RXDNE X HFE 1o

2 NEF

gk RbrE (Noise error flag) o

FECEN BRI BN 5 1, AR iZA B AL, BRI ILEE (it
USART_STS, Fii%z USART_DAT) .

0: VA BN 5 R

L RO e P A 5

JEB: AL A, WA E FTUSART_STS.RXDNE —E2H1BY, M1 1%
B USART_STS.RXDNE F#r&H] P, 1 Z M X BEHRZC T, WREE T
USART_CTRL3.ERRIEN 1/, Ji & NEF #p.Z0] 22544 0

1 FEF

Mi4%i% (Framing error)

B Rl Gibo s A DA AL ooy U ES | T A A A T = A S LS

FHIHET (S5 USART _STS, Hit USART DAT) .

0: SRAT BN MWTESR o

Lo AT E) e R ECE Wi i (break frame) o

LB B AL, WD E R USART STS.RXDNE —#2 117, 1L
1B USART STS.RXDNE FRi&iy =4 Hle 41505 B 1659 505 B4 T itit
R, X" TR, BTG SR 55, H A% & OREF #7
EZLZPIXEEHEIC T, 4R & 7 USART_CTRL3.ERRIEN 1/, W% & FEF #7
TR ol /8

0 PEF

BRI R (Parity error) o

MR BARE TR B 5 TR A A FI B, A7 B A
WS USART_STS, 3 USART_DAT AJiERRZAL

0: VAT BRI EE R o

1 R BRI 1%

18.7.3 USART ¥ % 25 (USART_DAT)

fmFsHihE: 0x04
SOME: AKE S CREED

31

Reserved
15 9 8 0
Reserved DATV[8:0]
frigk B #HR
31:9 Reserved RE, LRRESAAE.
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(e

Z2y i)

i}

8:0

DATVI[8:0]

i E (Data value)

ALE T ROE BB AT AT DL S I e R U R R, SR A
BL B AR I B -
WARAERE T AR, RGBS N A, B EE AL (58 7 ArEEE 8
frEL T USART_CTRLI.WL £i7) 4 #i A3 B AR o

18.7.4 USART FIFEAL EH 7% (USART_BRCF)

% ik«

0x08

S A74E: 0x0000 0000

JFB: USART CTRLI.UEN=1 #/,
BEtF1T A 171171 2

DEEIL,

31

PG 1% F7EAE: W USART CTRLI.TXNE i USART CTRLI.RXNE #

Reserved

15 T T T T T T 4 3 T T 0
DIV_Integer[11:0] DIV_Decimal[3:0]
A, B iR
31:16 Reserved REE, LHRRFFEAAE.
15:4 DIV _Integer [11:0] BEREZ A IAs R 4y
3:0 DIV_Decimal[3:0] BREZ A AR /NG 4y
18.7.5 USART #=#| & #72% 1(USART_CTRLI1)
s Hhk: 0x0C
2 A7{H: 0x0000 0000
31 T T T T T T T T T 16
Reserved
15 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved UEN WL | WUM | PCEN | PSEL | PEIEN | TXDE E:(I\? RIDRE | IPXE | TXEN | RXEN [RCVWU | SDBRK
Al B iR
31:14 Reserved REE, DFERFFEAE.
13 UEN USART f##¢ (USART enable)

Bz AES, AR IR E T USART (7 S Ak th 451k TAF, DA

WD INHE . AL AR B EANE %

0: USART 2£H.
1: USART f#fg.
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(e

Z2y i)

i}

12

WL

FK (Word length)

0: 8 .

1: 9 dfihi.

TERE: EBRIFIERLTFE T (RKE BTN ABEELCE ML

11

WUM

BRSO B2 777 (Wake up mode) »
0: 75 R IInge e .
1: bk bR iR .

10

PCEN

BRI 4E {68 (Parity control enable)
0: FIEIEHIZEH .
1. REEIEh AR o

PSEL

BBeAR 0 (Parity selection)
0: A
1: &R

PEIEN

BUGEE R P T B8 (PE interrupt enable)
INSZ%AIE 1, USART STS.PEF #% 8 7] = ik
0: FEEGHTIRFWIZEA .

1. REESHT IR T W Re .

TXDEIEN

KRIEGEH X =Wl GE (TXDE interrupt enable)
W% E 1, USART STS.TXDE # & {7 i 7= A f i .
0: RIEZGEMPIX S hlizk k.

1: RIRZEIPIX 2 h Wi e .

TXCIEN

R I%E SE KR BT #E  (Transmission complete interrupt enable) o
WIHRiZALE 1, USART STS.TXC 4 & i = A4 by

0: KILTERTWIEEH

1 KILTERT W ERE -

RXDNEIEN

BLHE i IX 2 R A kS U R {68 (RXDNE interrupt enable) -
WIRZAIE 1, USART STS.RXDNE 8§, USART STS.OREF #{ & {7 i =4
7.

0: BRHIE S X HE 7 W A T iR R W 2R A

1 RHOE S IX R 2 o W A R R s e

IDLEIEN

IDLE £k A&+ W7 58 (IDLE interrupt enable)
WE%ALE 1, USART STS.IDLEF # B A i 7 A vh i .
0: IDLE Zeill i WrasH

1: IDLE ZeAa il i A A e

TXEN

RiLZEHHE (Transmitter enable) o
0: KIEWEEH.
1: Rik#ffRE.

RXEN

U Es Ml (Receiver enable) .
0: BRAREEH .
1. Belldsfiing.

RCVWU

WA N FRBR B A i (Receiver wakeup)
AT DRI AL E 1 £/ USART HENFRERIE, HiZA0E 0 M
USART,
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frig B4 iR
2 PR MR IR (USART _CTRL1L.WUM=0) , 4400325 pRIMin;, %47 i
{5 0, HbkFRiRMEERE T (USART _CTRL1L.WUM=1) , 43—/t
HEDCECMES , 20 A 05 BREIE] — AN bbb AEVCRC MRS, EREARE 1.
0: HeUatAb Tl TAER.
1 Bl AL TR

0 SDBRK K IEWFFM (Send break) .

B R Z A B 1 RIE B
WP 45 PR B S 0 AL
0: VA KIEWTFML

1: RIEWTIT W

18.7.6 USART #& & F2% 2(USART_CTRL2)

fmAg k. 0x10
SA{E: 0x0000 0000

Reserved

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

Reserved

LINMEN

STPB[1:0]

CLKPOL

CLKPHA

LBCLK

Reserved

LINBD
IEN

LINBDL

Reserved

ADDR([3:0]

™w

™w ™

™

™

™

™w

(&=

Z2y i)

ik

31:15

Reserved

RE, D RFFEAE.

14

LINMEN

LIN #zf# e (LIN mode enable)
0: LIN BixUZEH
1: LIN #0fF 5

13:12

STPB[1:0]

fF 1R (STOP bits) -
00: 1 fF1Ef7,

01: 0.5 1F kA7,

10: 2 45147

11: 1.5 fF ik,

11

CLKEN

W43 BE (Clock enable)
0: CK 5l %L
1: CK 5| jiffigg

10

CLKPOL

e A P (Clock polarity) o

AL R BCEERIP AT CK 51 R .
0: CK 5l IARXT SRR IL I CRIF G .

1: CK 5IIAST S R IE I R4y i P

CLKPHA

W8S (Clock phase) o

AL AR BCEE R CK 51N AEAL.
0: TEE M EPIERAES — M

1 FE5E AN Ry RAE S — N

E R ARG ERAT NSING TECHNOLOGIES INC.
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(£ ey

i}

8 LBCLK

I JE— I 2Rkl (Last bit clock pulse) o
AR EAE RS T RS CK 5] B4 s RS I S 71y
(MSB) X 82 f I Bk ot o

0: o — AL EUR Bk N CK it o

1: S fa — AL e b kb2 A CK Hiri .

7 Reserved

e, DR RFEFREAE.

6 LINBDIEN

LIN Wik = i fdi §E  (LIN break detection interrupt enable)
WHIZAIE 1, 24 USART STS.LINBDF # B A7 i A vh i
0: WiTT{E A 4%

1 WTJT A5 5 G o b £

5 LINBDL

LIN Wi FF ik M4 & (LIN break detection length)

AL R B E FEWT T M T .

0: 10 fi7

1: 1147

JERL: LINBDL AJH] 7 LIN B REAM B FHIBIF IRk K&, H A
KSEHILIN BECHI

4 Reserved

RE, W RFFRALE.

3:0 ADDR([3:0]

USART #iuht.

FEZ AL PR ERIEAE N A FR R P A 1, A kAR ORI RE S USART 5
Fro

HHEAR IR EE RIS (USART _CTRL1I.WUM=1) , #5430 2 (0 B8 Witk 1Y for
5 ADDR[3:0[{EAAHS, USART mhox it ARt S48 it S doi ik 1Y
{75 ADDR[3:0]{EAH%E, USART ol mefi o

USART CTRL2.LBCLK) .

7 1E 8 R X J7 S G524 5 X = 4~/ (USART CTRL2.CLKPOL . USART CTRL2.CLKPHA .

18.7.7 USART #&#l| % %% 3(USART_CTRL3)

fmFsHiht: 0x14
S A7{E: 0x0000 0000

Reserved
L

15 11 10 9 8 7 6 5 4 3 2 1 0
CTS DMA | DMA | sC SsC | HDM | IRDA | IRDA | ERR

. . Reserved . . [EN | CTSEN | RTSEN | pvpN | RXEN | MEN | NACK | EN LP MEN | IEN

™w ™w ™w ™w ™w ™ ™ ™w ™ ™ ™

frigk 2R i 3o
31:11 Reserved e, LRREEEAE.
10 CTSIEN CTS it (CTS interrupt enable)

WIRZALE 1, 24 USART _STS.CTSF % B ALy 4 it .
0: CTS iizs

E R ARG ERAT NSING TECHNOLOGIES INC.
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Z2y i)

i}

1: CTS FHr{fifE .

CTSEN

CTS f#ifE (CTS enable) .
AL T RS CTS WA R H DI RE .
0: CTS iz ZE A o
1: CTS WfmazEHl i fe.

RTSEN

RTS {#ifE (RTS enable) -
AL T g RTS TR B DI AE -
0: RTS EfF4EHIZEA .
1: RTS B HIf6E .

DMATXEN

DMA ki%ffifit (DMA transmitter enable) .
0: DMA RikBiEER
1: DMA KiEBfffE.

DMARXEN

DMA £ itfife (DMA receiver enable) .
0: DMA EBiEE A
DMA I i sCAF B

SCMEN

1:
e RE#AE (Smart card mode enable)
2L T AR R BE R A,

R

AR

i
i

[«

b
B
b
B

Ju—

SCNACK

F\Ff

e R0 NACK {#§% (Smart card NACK enable)
WAL TR e AR 2UTE A AR AR SR % R A I B % NACK .
0: IR I RN A K% NACK.

e 2 M BRI A BRI A% NACK.

HDMEN

AW TAHFH RS (Half-duplex mode enable) .
ZALH TS RE W TR

0: X TS

1 X TR RE.

IRDALP

DA K I#ERE 0 (IrDA low-power)
ZAL T 9 DA BEA R BT R .
0: IEWBA.

1 RThFER .

IRDAMEN

IrDA #30f§ifE (IrDA mode enable) .
0: IrDA 2/,
1: IrDA ffifig.

ERRIEN

% BT §E  (Error interrupt enable)

24 DMA # iz, (USART_CTRL3.DMARXEN=1) fHiREN, Hi%ArukE
1, USART STS.FEF. USART STS.OREF. USART STS.NEF #} & ik =4
0: FERTWIEEH .

1 #REae.
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18.7.8 USART 3B Rl FI P23 SR A7 7725 (USART_GTP)

fmFs k. 0x18
S Aifl: 0x0000 0000

Reserved

15 8 7 0
I I L GVl I I I I " oesovizol I I
Rrig ZFx Eiip%
31:16 Reserved e, BRRRFEAE.
15:8 GTV[7:0] R R T ORI AME (Guard time value) «
ZASHE T AR B Oy AL ORI [R] . AR AR, FERXAT)
At USART_STS.TXC f5 & B ALK (A ZERT GTV[7:0]/ B4R £ & #A .
7:0 PSCV][7:0] s> 42 (Prescaler value)

£ IrDA IRIDFERE R, X7 FI R 5 # AP eIy B (PCLK1/PCLK2) 4343
HARTIFER I AR

00000000: fREE - AEBNIZE

00000001 : XFYRET &R 1 4355

LT XHEE Bl 255 4340

£ DA IEH#0F, PSCV HBEBE A 00000001 .

TERBE R, PSCV[4:0]H T e #h i & (APBI/APB2) A= il RE AR I
B 4350

FHr. SERRIA AR R EON PSCV[4:018E 2 (H 6 15 -

00000: fr¥ - AEBANZHA

00001: XFJgHS8h 2 4345

00010: XFJgHS8h 4 4345

11111: S$EREr 62 7340
TERRERBAT, PSCV[7:5]4: .
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19 fRIIFEE A R P E WA (LPUART)
19.1 it

RIhFEIEH =Pk %% (LPUART) /& —FMIKTh#E. X L. 50817l {54: 0 . LPUART v iy HSI. HSE.
LSI. LSE. SYSCLK. PCLKI1 #&fftit%h, 4%+ 32.768 kHz LSE 1E NI #hJRRT, AI7E STOP fKIh#eriF
TAE, i Eimlik 9600bps FIEEH R . LPUART SCRFRUCEIE MR, @it il & e fig 34, nImefigit T STOP
#A R CPU,

FES, 24 MCU T{EF RUN #i:i, LPUART A/ {E¥iE 50 O A, B R £0E D) # 2 HSI.
HSE. SYSCLK #1 PCLK1, W] PAFRTSEE & 3 A s .

19.2 FE4E:

B N T RPEE
B APYEIESN HSI. HSE. LSI. LSE. SYSCLK B PCLKI1

B R R AR R G RSB AL F AT g ARV R, = IA 1 Mbits/s; {8 32.768kHz N4 (LSE)
I, XS4 300bps & 9600bps VR4S %

B [ER 8 AR K 1 AME AT 1 AR R AL
m SCFF DMA ¥tk
B SRR
W RERIIARE: BRI ARG BRI AR Bl AR AR . BRI P AR Y . AR bR
B SRR . AR ATECE, AR K M
B ERRRIIARE: ARRIRA R WEHATR . MR
B 32 PRI
B {RBR T RIBAF R R AR
B OAE A3 DMEARRSRFETE
LYy el
W AJTCE AR RTS TR
W SCHF STOP REMerg, nefigis/y =Xy ic &
L R ol
L AU Iy o]
& EECE BT
& THFER 4 T

www.nsingtech.com
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19.3 ThEetEAE

& 19-1 LPUART HE&]

CPU/DMA

A
Transmission data Receive data register(RDR)

register(TDR) Receive buffer

T

TX 04—{ Transmlssmr}‘shlft register ‘ ‘ Recelv%e shlft‘reglster ‘

RTS c«— Hardware < | CTRL register

data flow
CTS o—»  control v ' i

Tx control

RX o

Y

Wake up |
controller

! '

STS register

X Int t control
‘ INTEN register }—» AterrUpt controt ==

Baud rate generator

Rx control

v

v

Transmitter
baud rate
control
I

Receiver baud
rate control
A J

BRCFG1 register

‘ BRCFG2 register ‘

19.4 ThEefEiR

JLIE 19-1, LPUART MA@ (5 £/ FENAH: ZidafmA (RXO FUAEHEERT (TXO .
RX: HATHIR NG TERFEANECH 3 ISR, AT LA 4 Hidi g .

TX: FATER . S REAEREN, S RBRA m .

FERBAR AR A 75 2 R 50 51 -

CTS (Clear To Send): & i%#AAME] CTS AR (KPP B, Kk N — .

RTS (Request To Send): 42U HER IF 2 SO BRIy, % RTS 51 IHAIK.
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LPUART £ PL TR

W RRR IR BRI AR T RRES

I Y/l

m AR 8D, AR AR

| MFIRRL, ROREAR M S

B MREFAE (LPUART_STS)

B HEA7 78 (LPUART DAT)

B R RECE /7% (LPUART BRCFGI1 fil LPUART BRCFG2) , {#i /0 $rR kA% 16 47
HEHRN 8 Ar/ NI R 5%

T U A B AL BT X, TS AR IR 19.6 11
19.4.1 LPUART MWik& =
LPUART B 7K [EE 8 fif (WK 19-2) o fEASEBA #ANE], TX AL TR, 45 k47 BA 1A Ab T 5 i .

AR AL AEFERE T 0L AL TRl 7 2 )5

RALFIHFWCIS) EH AN [F] (R Re I b A A 2 0Ky, 4 IR &R I BE2 LPUART _CTRL.TXEN E A7, HXf
ISR I b A 2B B P AR BRI B BRI RIS AR L IR, BRSC A o PRI R N b 2B B P AR I

& 19-2 ks =k,

8-bit word length, 1 stop bit

Data frame Possible Next data frame
parity bit
start

%t [Bito | mis | Bitz | B | sia | mis | Bite | Bit7 | | St [ ] b |

Note:If there is no parity bit, the stop bit is after bit 7

TEE: RS, FRIFIKD], BT ENRANTFAF s B RS 1, RO F I Zo R s B
IR0 ;BB FE/ 72 A e B L T RN e, 52 H A AR 7

19.4.2 Kik3%
Y RiEMMRE. (LPUART CTRL.TXEN) #{ENIN:, HZMX WA, Kigswakis 8 iy, kKikk
LA AR I BETE TX ) i

19.4.2.1 RIEFFE

7E LPUART RIE SR, TX 31 A 6 50 i S A 2 . 76705 K%M, LPUART _DAT #7743
BT — AN TR RN R RS R 2 A7 28 2 I BB LR 19-1)
FAFRELRTHE — MEAR TR, 2 JFI% 1 AR,

R TERARER I e [ LPUART CTRL.TXEN 1, ZXIJETELR TX I L HO5GH7 . 5] 700 152 i 20
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FEILTT . IETEfERIHT 2 AT A 22

LPUART AR %4 A JR U -

1 FCEBRR. TEK. DMA. HEH5E;

¥ B LPUART CTRL.TXEN {7, ffifit & i%5d;

www.nsingtech.com

BHHES N LPUART DAT 27 /74%;

Fr & LPUART_STS.TXC tr& 25 B, BANEWE KX . W irEE A, M LPUART_STS.TXC
L5 1, ERIZRE:

ol

5. @ # LPUART STS.PEF i, HiihZF AR & AR,

6. MW, REZDIR3, Kk T —EE.

VR RIK G FT i 752 #7465 16 LPUART #2¢,

LPUART #J4a 3% DL N AP EREAT

1. f£ LPUART _STS affas B rAREAL, FER Wb &,

2. WERFEALREH W, WECE LPUART _INTEN;

3. #'H LPUART CTRL.FLUSH fif, j&BR RX ZEpha8 N7

FIEHIHEI -

B ERCE PR R H B LPUART CTRL.TXEN 2 J5,CPU A LLE #5 LPUART DAT 77785 K I£ %4 .

B YRS (F 1A RI%SE) , LPUART STS.TXC figl B, 14 LPUART INTEN.TXCIE fif
W BT, 2 70 A A .

B /£ LPUART DAT Ziffasth 5N T iJa —MdE 75, E5H LPUART B i sl B s sl 282
RIhFERE 2 1T, W25 55EFF LPUART STS.TXC=1,

Bl 19-3 Kkl TXC B2 B M

Software
ble TXEN Write Data0 directly Software clears TXC and Software clears TXC and
enaole in LPUART_DAT writes Datal in writes Data2 in
/ without waiting / LPUART_DAT / LPUART_DAT
V4 (v4
LPUART_DAT Data0 Datal Data2
TXC flag Setby hardware | \ Set by hardware /_\ Setby hardwar?/
Send stop bit/\ Send stop bit / Send stop bit /\
and set TXC and set TXC and set TXC
" Data 0 frame Stop bit Data 1 frame  Stop bit Data 2 frame
T line L e e e e L
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19.4.3 s

19.4.3.1 Fag Ao I

Wi LPUART_CTRL.SMPCNT {74 0, RIRFEECN 3, MM =ASKEESEZED 24 0/, BIGMAE K. &

www.nsingtech.com

M FERL o
KFHE NF R7& B AL EIRAA Rt

000 0 0 a3
001 1 0 R
010 1 0 R
011 1 1 T
100 1 0 EEE ¢
101 1 1 T
110 1 1 T
111 0 1 T

19.4.3.2 BWCHE

fE LPUART BRI, ¥4 B4 R0 B JE M RX RS iE. 7EBERER I, LPUART_DAT %7 77386 % (1)
LR T 1 5 APB. 34 2 AR SCRS (75 7 38 2 1]

LPUART WS 840 i) A2 SR

1 MEEBRRR. TERL . MR/ RAEJT. DMA. REHI%,

2. u# LPUART_STS ZF 7 asihWibnd.: Serdfdeas. obdsi. Sohas il e diia
3. @il LPUART DAT 2747 2% 13 H #08E ;

4. R, dkEUCEHE .

VERE: RN (EH T 55 #7453 1€ LPUART FE5¢

ELVE: e/ IR

B LPUART_STS.FIFO_NE &> Efr, #BAAFAF41N A% 5] RDR (Receiver Data Register) o JIf
Bl CAgARUOE T DI (BFE 52 A RN R E)

B QIR E 7 LPUART INTEN.FIFO NEIEN fi7, =4 dhlk,

B GRS TR GRS R |« ek AR, X R AR B E

W EEgEP G, LPUART STS.FIFO NE brEAM AR 713G B, i DMA X8 25 77 4%
LR AR % .

B 7R h sk B, TS L@ i LPUART DAT 27478856 U LPUART STS.FIFO NE {7 &R ak,

#5 0 WA LAE K LPUART STS.FIFO NE fi7. FIFO NE fii s ZifE T — Wi 45 R AT ieis &, LA
TG H A R
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19.4.3.3 % H4E &

LPUART # R i 28 B 3 32 ANy, inRAEW ®) 32 N 3dE 2 )5, LPUART_STS.FIFO_FU 5
AL E D R R AR A A S B, S8 LPUART _STS.FIFO _FU ¥ KA &AL, NFEUE—A4
T, WA AR . TR 2P Edi . B8 R LPUART_STS.FIFO_FU #0554 He
R AL ar 47 3 e B B CBIR 2 o 38 o W SR N — AN EUHE S AR I BB e BT DMA 1 SR I8 B IR 55
LPUART_STS.FIFO_FU &2 BN, i th A A4

i R AR

B LPUART STS.FIFO OV {4 &7,

m BEIR S AN R AN E K. i LPUART_DAT 25172845 615 2120 1 A% .
W AL A AR N BRI A . B S U B RS

B 4% LPUART INTEN.FIFO OVIE i &, /.

www.nsingtech.com

B L PUART DAT ZFfr#s i #1E, &4 LPUART_STS.FIFO_OV.
19.4.3.4 BB HR

e 5 AR A P I SRR (AR LPUART_CTRL.SMPCNT 725 0, RESRFEHCH 3) , Jd@id X A &k A\ %L
Fa A R AT Bt R

19-4 A5 I 75 PR s R

| | |
Receiving | | | fff
signal line : : :

| | |

| | |

Sampling
clock 1 2 3

A
\

The length of a bit

A2 19-1 A5 P 75 PR s R

REEAE NF RZ BlEpL
000 0 0
001 1 0
010 1 0
011 1 1
100 1 0
101 1 1

385/480 BERBARBHHRAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 tEH: +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057



Ay,
W) EIRER

www.nsingtech.com

110 1 1

111 0 1

RSO oA DN 2 N AT DAEAT DA $R A
B Y3 ASRAEEA S %S EiE LPUART_STS.NF frii.
W 7 BB RS A A R B X
B RS 1TERR LPUART STS.NF A7 EA7

19.4.4 BB RFR =4
TR R R B 9 16 AL EEEER TN 8 SE/INEG Ay o W 26 0 A B8 A FH 3 R 8 0 4L 5 T A5 (A B8 A1 e e 7 D
R, BT BA/DNGT T BRRER AR, ¥ E LPUART G925 AT B brdE B R R o
WHER S ZE  (LPUARTDIV) 5 &K% (PCLK) HE U TR AR:
TX/RX BHRF% = fax/(LPUARTDIV)

EHW fox 2% LPUART I8 (LPUART B8+ HSI. HSE. LSI. LSE. SYSCLK & PCLK1)
LPUARTDIV [F{H % B 7 I K5 R it B 77 /7% LPUART BRCFG1 fl LPUART BRCFG2

JEB: 5 A LPART BRCFGI #I LPUART BRCFG2 2 )7, W45 il a5 L) 45K 17 a5 I3 1 7 P
B, R (G I FE T A e F 3 a7 s 21 o

19.4.4.1 3T LPUART_BRCFG1 & LPUART BRRCFG2 # & HHR=R
B, PEEE = 4800bps, FHEHAIR = 32768Hz.

LPUARTDIV = 32768/4800 = 6.82667. LPUART BRCFGI =6, ifii LPUART BRCFG2 F{EARTE N &+ 114>
ot 543 (LPUART BRCFG2 [~ 0xEFh) .

ANBenk AT - (R &
0.82667 + 0.82667 = 1.65333 = DECIMALO 1
1.65333 + 0.82667 = 2.48000 & DECIMALI1 1
2.48000 + 0.82667 = 3.30667 = DECIMAL2 1
3.30667 +0.82667 = 4.13333 = DECIMAL3 1
4.13333 + 0.82667 = 4.96000 5 DECIMALA4 0
4.96000 + 0.82667 = 5.78667 & DECIMALS 1
5.78667 +0.82667 = 6.61333 & DECIMALG6 1
6.61333 +0.82667 = 7.44000 = DECIMAL7 1

Y LSE W F (32.768KHz) W, A [F] ¥ 47 2 % B P FF R L & %57 /7 4% LPUART _BRCFG1 A
LPUART BRCFG2 {1 -
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g S 5340 LPUART_BRCFG1 | LPUART_BRCFG2
300 109.2267 6Dh 88h
600 54.6133 36h ADh
1200 | 27.3067 1Bh 24h
2400 13.6533 0Dh 6Dh
4800 6.8267 06h EFh
9600 3.4133 03h 4Ah

FERE: CPU HIREISTEF BT, I JEEF I AT,
19.4.5 K IHEH]

S 47 LPUART CTRL.PCDIS 17, {FREZIHAEH] CRIEM AR —ANEEAL, O 34T 2 A ) , B Arek
S {7 LPUART CTRL.PSEL £/ £/ FH 73 R 30 B HAR 5 . LPUART Miidé sUHIAE T 3%,

% 19-2 Witk =
PCDIS fiL LPUART i
0 | RIRAL |8 ALEHE | WAL | IR |
1 | BIRhL |8 AL | ik |

et #id A7 LPUART_CTRL.PCDIS 7R #F AR50 . WA AR50 &%, LPUART STS.PEF frid
WeE 17, P E T LPUART INTEN.PEIE, 2774 ik,

%R %: LPUART CTRL.PSEL=1.

fE—wikdE (ERFEREAD F 1RSSRl 41 Data=11000101, 5 4 ™M1', NIZFEEAL
1G5 AT .

fBE%: LPUART CTRL.PSEL=0.
fE—miEdE CEIFEREAD PR EONEE. Bl WH Data=11000101, A 4 ™1', NIZFERKAL
jlglov (;j54/l\|1v) .

19.4.6 DMA M.H

LPUART "] LLR ] DMA 177 X073 50 V5 o) A Os 8 a7 A7 4% (TDR) MW g2l 2s .

19.4.6.1 DMA Ki%

N LPUART [ & I%5)F—> DMA @B PP RU T (x FRBES) -

1. LPUART_DAT Zif7 #s b it B DMA &40 B ¥ttt KeA7fis 88 ik e & i DMA f& 5 Y5k .
2. MCEEALRMS T
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3. MEEHEMEH.
4. MEEEAmER R MM L DMA .
5. Wuki%iliE.

SER— K DMA &%, N DMA J@IE b= E— Rl ERIERCT, 2 DMA &40 56 Bt 220k A
i, DMA =25 % & DMA INTSTS.TXCFx #5#, LPUART STS.TXC Frfr i & s L 5e ik,
A 75 B2 A5 LPUART _STS.TXC=1.

K 19-5 I DMA K i%

M Data frame 0 Stop bit Data frame 1 Stop bit Data frame 2 Stop bit
T line HElEERREEEHRSEREERERERREEEREEEEED
Software enable Transfer is over, DMA
to send data controller ignores this request

DMA writes Data0 DMA writes Datal DMA writes Data2 !

in LPUART_DAT in LPUART_DAT in LPUART_DAT
DMA request

LPUART_DAT X Data0 X Datal X Data2

TXC flag Setby hardware " /

- TXC has been set, if the
Send stop bit '
aﬁg Ssto-?xé software does not clear

19.4.6.2 DMA 3
N LPUART (R34 it —/> DMA JBIEFIE BT (x #RiBEES)

1. BT DMA [t B %77 8340 LPUART DAT ZFf7as bk B sofE s it 770528 ok & B A% 1 H
ik

2. PMEZALHE DMA 71

3. £ DMA #ifrt B EIEE R SR

4. B EAL R E R R A S AN PR AL DMA T

5. WUSiZIEIE.

MBE R DMA #5024 45 2 AL R T, DMA $% 5 28 751% DMA JHIE i s b sE — il
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K 19-6 FIIF DMA #:1k

L Data frame 0 Stop bit Data frame1  Stop bit Data frame 2 Stop bit
Rt PP P LT LT
Cleared by DMA
FIFO_NE Setby hardware detection operation

DMA reads Data0 DMA reads Datal DMA reads Data2

/4 in LPUART_DAT in LPUART_DAT in LPUART_DAT

DMA request r
LPUART_DAT X Data0 >< Datal >< Data2

19.4.7 BRI

ARtz il i CTS %y AR RTS i th SeBLhfE. T BRI IR i iz 2 Mtk

& 19-7 B3 LPUART [A] (R34 7 42 8]

DEVICE 1 DEVICE 2
TX RX |, |
TX control RX control
CTS RTS
|}
<« RX TX
RX control TX control
RTS CTs|, |

3% LPUART CTRL.RTSEN Al LPUART CTRL.CTSEN B A7, A L2y S S i f RTS A1 CTS % o

19.4.7.1 RTS Fiss

N5 RTS Fidsil g fEfé (LPUART CTRL.RTSEN=1) , i#i/ RTS [TRZ&AFR, RTS AmHF (ARO
BNE. e, RTS il 42 i LPUART CTRL.RTS THSEL[1:01{7FC B ik#. RTS PR AT LLIEFRAE
FIFO *fi# . FIFO 3/4 j#5k FIFO 4l RTS H k. FEZE—AF FH RTS s fil s (s el 7.
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&l 19-8 RTS Widas i

Waiting to read data Read data register
register,RTS high end,RTS low
RTS line
. Start Start
RX line Bit Data 1 Sg’i‘t’ idle | it Data 2 StBO_?
i
19.4.7.2 CTS Fizs)

W CTS Wizdl Al (LPUART CTRL.CTSEN=1) , Ki%2E{EKIE T WA CTS Bk C 2B K
RHAE . WR CTS hifk CHRD , REZRIEHAE (BRI AR &S KIER)D o 4 CTS FEAL Hi HH
BehiEr, 4 nT R WL e BUE 1T IR

R CTS MifE#fE At (LPUART CTRL.CTSEN=1) , CTS 5|55 & kA2, ik 19-9 73 CTS i
il o

&l 19-9 CTS st

CTSF=1 CTSF=1
CTSline
Writing Data 3 in
Data register
Data register Data 2 empty Data 3 empty
CTS=1, CTS=0,
Transmit delay\ Transmit Data 3
Start Start
TX line Datal |Stop| it Data 2 Stop | dle Bit Data 3
Bit Bit

19.4.8 {RThFEML R

LPUART ] DL TAEAE STOP B2 R, Wik LPUART CTRL.WUSTP 7 B A7, 7] LATERR & Me i F 44 A F s
3@ 3T EXTI line 22 Mg %45,

LPUART MefE 444 LR JLF 720 (Gl LPUART CTRL.WUSEL[1:01#%#1) :
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YRR AR, 7 A R

W YRR RS R E B AL, PR AR A

B YRR R, SRS AT LPUART_WUDAT[7:0]UCECI , 7= A i S04
B CYEREEE, JFH 4 AR LPUART WUDAT[31:0]UGECH, 7= A e fig Fi 44

i ) AEmF, LPUART STS.WUF £ & B A7 .

19.5 HWrER

% 19-3 LPUART Wi sk

HA BT R 4 Hh TS S fi& i
AR IR P 5% PEF PEIE
TX 45 TXC TXCIE
FEZ 57 ph A i FIFO OV FIFO_OVIE
LPUART 4 J5 tf i PR G A FIFO_FU FIFO_FUIE
L2 A FIFO_HF FIFO_HFIE
£ L | FIFO_NE FIFO_NEIE
STOP #5 3t it WUF WUFIE

LPUART {5 Fif i b R AR B OR &, WUERIRE O N A REFE R 67, XS Z AR tn] LU 2E 2% B [

W, (EZ RN HAEP 4 — A oK

19.6 LPUART &17 2%

19.6.1 LPUART &R A%

% 19-4 LPUART i f7a8 s in

Offset|  Register slslle]s[glels[c[a]a[c]alz][s]e]a]z]a][a]a]a]o]e]r~r]e]o]~][w][~]=]<
%) UZJ LIL E 8 O
LPUART_STS 512|500 0|0 x|
000h - Reserved S|lojj|||F|>
w w w w
Reset Value oOjlo0O]J]OfOjO]JOfOfO]oO
woow o
w w [N D > w
T|z|T|T|o|lg|lY
LPUART_INTEN Sl o o2 e @
004h Reserved s|Q e1ele e
T|c|a|c
Reset Value Ofo0ojJojofo]jOo]oO
= 2] E E 5
= o
GlwuseL B & | F3 |B|2(21%12|15|8|a
oogh | “PUARTCTRL Reserved S| o ElE| o3 2|4 d|5|o2x|¢
2 . |o| gd [2|E|E|g|=|a|F
[a] [a) -
Reset Value oJoJoJofJolaJo]ofoJoloJofo]o]o
ooch | -PUART_BRCFG1 Reserved INTEGER[15:0]
Reset Value oJoJoJoJoJoJoJaJoJaJsJaJoJ1JoJo
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Offsel  Register gle[c]a]s][g[e]z][c][s][=][]ala]xs]g]a[z]a]a][=z][a]o]=[r]e]w][~][]~]~]0
o10n| LPUART_DAT Reserved DAT[7:0]
Reset Value oJoJoJoJoJoJoJo
LPUART_BRCFG2 DECIMAL[7:0]
014h Reserved
Reset Value oJoJoJoJoJoJoJo
LPUART_WUDAT WUDAT[31:0]
018h
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo

19.6.2 LPUART WRZ&%H#AF% (LPUART_STS)

Az Hdl: 0x00
SAE: 0x0000 0000

31 16
| Reserved |
15 9 8 7 6 5 4 3 2 1 0
| Reserved | NF | WUF CTS FIFO_NE | FIFO_HF | FIFO_FU FIFO_OV| TXC | PEF |
rc_wl rc_ wl r rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl
A3k R (P
31:9 Reserved TR, DAURFFE LA .
8 NF g FE G bR (Noise Detected Flag)

FERRSC R T H R BB 1, X ZAL B AL AL A 0
0: BdBINEFS .
L A SR

7 WUF STOP #izUMeiEfr & (Wakeup from STOP mode Flag)
0: BA Rl g i 44
1 A 3 N 8 2 7

6 CTS CTS 5% (s frd.

— HRIRZE R RR I, A& R
0: CTS &I,

1: CTS K&,

5 FIFO NE Bl 2 b8 AE S h5 & (FIFO Non-Empty Flag)
0: ZZMER N
1o ZZrhasdEas. RX B CLE & 0 S

4 FIFO_HF Belir 2% ph 2% 23 kR & (FIFO Half Full Flag)
0: ZZrhatAEFi .
1 SEPPaeFii . NOZTES M AT AT RX s

3 FIFO_FU B B b oS A bR & (FIFO Full Flag) .
0: ZZrhatdE4i .
1 SEPPasAi. NOZiH RX B, DAE & H0or £l

2 FIFO_OV B ph A AR & (FIFO Overflow Flag)
0: ZEpPasisA i
1: ZRphasiih .
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frig B iR
1 TXC TX &5 ArE (TX Complete Flag) -
0: TX BAH fReEE A4S
1: TX {4
0 PEF AR A A bR & (Parity Check Error Flag)
0: AL BRI I A 1R o
VPR Ul gy g R

19.6.3 LPUART H i gE & 7% (LPUART_INTEN)

Az Hidl: 0x04
SAE: 0x0000 0000

T T
Reserved |
L L

15 7 6 5 4 3 2 1 0
T
FIFO_NE | FIFO_HF | FIFO_FU (FIFO_OV -
| Reserved | WUFIE E | E | E | E | TXCIE PEIE
™ ™ ™ ™w ™w ™ ™

A3k 22y i\

(P

31:7 Reserved

REE, DLAGRFFEALE.

6 WUFIE

N P A5
0= 5K PG v 1y
1 fo e N o by

5 FIFO_NEIE

PR R AR 2 P T g
0: KM EAEZ b
1. B a2 b

4 FOFO HFIE

el a2 v i e
0: % PHZE I &% -6
1 fHBEGEH a -0 T

3 FOFO_FUIE

PR h & AT rh BT 1 g
0: SR PHZE &% 4z vh
1. fHREZE IR a5 4T b b7

2 FIFO_OVIE

PR d i 1 b BT (8 g
0: SR PHZE P& Y v
1. fHREZE IR A3 1 o b7

1 TXCIE

TX 45 H i R
0: 5 TX iy
1: fdife TX 4500 iy

0 PEIE

TR YA I 1R A
0: 5% PH A AR B 3R T
1. FEREAT RIG H R P T
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19.6.4 LPUART #&#l| % 7% (LPUART_CTRL)

Wl {2 : 0x08
HAifE: 0x0000 0200

15 14 R 11 10 o 8 7 6 5 4 3 2 1 0
Reserved [SMPCNT|  WUSEL[1:0] | RTSEN | CTSEN | RTS_THSEL[1:0] | wusTp | RN | DA }%g%‘; PCDIS | FLUSH | TXEN | PSEL
. .
w rw rw w w rw W w rw w rw w rw
i, 2R Eiiip)
31:15 Reserved R, WIARFFEAIE.
14 SMPCNT o & KA 7%

0: 3 MREANI, ARUFMEAERN (LPUARTDIV MiZE# K, kT 10)
1 —REARAL, e MR A G

13:12 WUSEL[1:0] Ul R L Vit 2 N

00: J&as bk

01: FWZrh 2Rl
10: —ANAIEC & ey 1y
11: — N ATYRFRI 4 45

11 RTSEN RTS 35 4 B
0: P RTS B3 42 i)
1: f8HE RTS B3 42 il

10 CTSEN CTS i fF iz il g
0: %M CTS f#-i iz
1: f#fE CTS M7

9:8 RTS THSEL[1:0] RTS [BRIEH

00: FIFO iy, RTS B2 (Fim)
x1: FIFO 3/4 ji}, RTS H2 (hifE)
10: FIFO &}, RTS B2 (Fim)

7 WUSTP LPUART Mefiit STOP = fd e
0: RNEEMLEE STOP #&xX
1: A LAMeEE STOP #iz

6 DMA RXEN DMA RX {%3R{# 68
5 DMA_TXEN DMA TX &R Af fig
4 LOOKBACK EIEZN=RI]

0: IEH R

1: [EIER
3 PCDIS AR LG

0: flREA AR
1 Zk AR b

2 FLUSH 1B BRI R P A%
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(£ #

i}

0: KBRS
1: fHRETH RGN &

1 TXEN

TX {#E
0: KM TX
1: fiife TX

0 PSEL

FFREIALAE BE
0: fRREAL
1: AREEAL

19.6.5 LPUART FEAS R EHF%% 1 (LPUART_BRCFG1)

A Hdl: 0x0C
HAifE: 0x0000 0174

Reserved

INTEGER([15:0]
.

™

ik 2 i
31:16 Reserved R, DR FFEAE .
15:0 INTEGER[15:0] R R E 51788 1.

BRI E AR 1 T AR

WA 9600bps, I BH 4% N 32768Hz.

LPUARTDIV = 32768/9600 = 3.4133

FEIXFENL T, LPUARTDIV FIHEGE R 3, NG54 0.4133. T
LPUART BRCFGI =3, 1fj LPUART BRCFG2 ¥ M T4 R RIRIE. T
BRI 3 ALREE 7%, BERT LPUARTDIV A8k, AT LA %R

R U ALRAET %, DA G R IR

19.6.6 LPUART ¥(iE 27 /752

e Hsdt: 0x10
HAME: 0x0000 0000

(LPUART _DAT)

Reserved |
L

15 ' ' 8 7 i i . — 0

| Reserved DAT[7:0] |
Al B iR

31:8 Reserved 1REE, DAIRFFE AL

7:0 DAT[7:0] RIEBT B NEE 5 A7 28
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(£ ey

i}

PRSI R o7 A7 4%

19.6.7 LPUART 4G R LB &5 /74% 2 (LPUART_BRCFG2)

e Hdt: 0x14
HAifE: 0x0000 0000

Reserved

T T
| Reserved
L

T
DECIMAL[7:0]
)

™

ik 2 i
31:8 Reserved R, DIOURFFEAE .
7:0 DECIMAL[7:0] PRFRELE A7 2% 2 H TR T f R R AR E . i,

WA 4800bps, B BRI A 32768Hz

LPUARTDIV = 32768/4800 = 6.8266

Il LPUART BRCFG1 = 6. JtlF, 7R IEBRZRA G, RO B RA
BAreE 2, BARIECE JE S % B R R I e A —

19.6.8 LPUART MR35 &5 735 (LPUART_WUDAT)

s thdl: 0x18
SAE: 0x0000 0000

16

T T T T T T T T
WUDAT[31:0] |
L .

™w

WUDATI[31:0] |
. .

™w

(&= Y i

ik

31:0 WUDAT[31:0]

LPUART CTRL.WUSEL[1:0] = 1x I}, WUDAT[31:0]H T-#:ll4 CPU M
STOP 5% M 1 S5 A 2 B IULHL CE VT ECEMIVLAD) -

LPUART CTRL.WUSEL[1:0] =10 i}, FFFZICEMEE, SEf, 5147
AR

LPUART_CTRL.WUSEL[1:0] = 11 &, FI-TMiVCECHeEs, UhET, Frf 4 775
AR
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AR SPI/I2S, ERIATAETE SPI MR, @i afAasi &, 7L TAELE 128 #x,

SPI W] A TARAE ERL B, SCRFECTAN A Tl i, JF B A REF CRC iH5E R H W BCE
EZER S v

12S " DA TARELE B T B E MBS, SRR 4 P iibr . ORSH 12S brfE. MSB %55 #r#fE. LSB XJ5%
FRAEF] PCM A5if .
T PR A A [F) 25 HR AT B B

20.2 SPI M I2S B4

20.2.1 SPI 4%

W AT AN T A R

C IS E SRR S WY S I E RN E

W SR 8bit B 16bit FdE kg =

W BRI A AR

W R iR

W IR R B £ i B

W REAIRC R CRC 5 RS

B DMA A
20.2.2 12S 4

m AP

W SRR R AURIRI I U A

W 4R EAARAE T LSRR TCFIH PS AR, MSB X FeAR#E. LSB X ARdE R PCM frifE
B EHCRFEAURRACE, VUM 8KHz 3| 96KHz

W FRASH R T E

B HdEJr A MSB

W R DMA fEfihfg
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& 20-1 SPI HE&]

address and data bus
-4 = -
Read
Receive buffer
VS
;F:l
e e LSBFF y/ > MOSI
E SPI_CTRL2 i control bit J_\
! TE RNE ERR 1 —P,Tﬂre ister
i| o inren INTEN INTEN SSOEN | TDMAEN | RDMAEN | 1 ‘kg -t A 1 MISO
el A
_____________________________________________________________ -
SPI_STS '
1 = 1
| | Send buffer
i BUSY OVER MODERR EE; UNDER CHSIDE TE RNE : I:A :I
—— y V— y — | Write
+ 0
Communication circuit
1
S ——— S Pl
1
! . CLK CLK H
E LSBFF | SPIEN BR[2:0] MSEL POL PHA i
1 1
1 1
i : » Baud rate generator »{[1SCLK
: SPI_CTRL1 |
1
1 1
1 BIDIRM | BIDIRO CRC !
E ODE EN CRCEN NEXT DATFF RONLY SSMEN SSEL i
R N I D R ]
i t # »  Main controller
' » NSS

N TEHANBUS, SPLEELA 4 D5l SN e HERE,
B SCLK: $ATIBHSI, %155 ML SCLK 5 i

HAKUR
i, HABA SCLK 5 i A

W MISO: FH A/ 5L Al W E i (0 MISO 51BN, BB ¥) MISO 51 Jlf H

B MOSI: EfH/ MG, Fods 325 %1 MOSI 5]

JEgg s, E AN MOSI 5] Rl A

W NSS: Fkgl, APTRN NSS SIRISER, SRS ARSI . G SR PN ] ARSI £ s B, SPT L
PR, M, SPT LA MRS, A7 Al A 22 54 10— sttt /O 51 I 1] A BE 75 1) NSS 5]

Ji
Bk NSS B,

24 SPI CTRLI.SSMEN =1 (& 20-2) , #fF N8 F i fdifd.

B NSS B, ATFEMLA NSS gl . EXMEAT, #idE SPLCTRLL.SSEL f7 (F i
SPI CTRL1.SSEL=1, Mz SPI CTRL1.SSEL=0) , ¥XZ)A#E NSS 155 H .
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BEfi: NSS B,

24 SPI_CTRLI.SSMEN =0 (/& 20-2) , #fF M #58 B g 25 e
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NSS AR A& MI NSS # #2451k (SPI_CTRLI.MSEL=1,SPI_ CTRL2.SSOEN=0) , RVFEIELE
Z FRAT . EEBAEAE WA SR EAUSZER: NSS B HSF, MWL IZIERE NSS EIMRHEF.

NSS #H A W& MI NSS g flife (SPI_CTRLI.MSEL=1,SPI CTRL2.SSOEN=1) , F¥&&WIi
IxZh NSS FUKHF, 5 @& &Rt B E VA NSS B & A 2K B-F, Az
MR 4 E B NSS A B IRANBMICHLT, W& E A, 77 A AR Ak 1%

Vs B CECIEF BRI 7, IR e T iR X A2 27 i ZENSS F2)s IR ZE A LU FE A,
FE—1 GPIO B I F M/ o

20-2 BEAF/AT K AL R E B

SSMEN

Internal NSS 0 External NSS
-————————

1

SSEL

B ASEEA  BIERIG] T

B 20-3 B AL H
Master Slave
MSBit -«—— | SBit MSBit -«—— LSBit
o . MISO o .
8-bit shift register |«& 8-bit shift register
A MOSI A
SPI clock SCK
generator
NSS(1) NSS(1)
———-oO0 VDD j
Not used if NSS is managed / /
by software

Ve NSS 5 I & KFg A
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& MOSI 5| ERESI M &1 MOSI 51, IF H £ % &1 MISO 5| ER: 3| M % %1 MISO 5|,
DUSE H5c i v DATE 8 4% 2 [0 o 2 0 45 RN M IBE 46 22 18] PR S e A i, Jl 3t MOSI 5| i R 36 55000 2 R 4%

MM £ MISO 5| A I 804 2 F 15 4% o
SPI i AR

B % E SPI CTRLI.CLKPOL f7A SPI CTRLI.CLKPHA £7, JH /7 AJ DLk B 1 5 1 it b v
*4 CLKPOL = 0, CLKPHA = 0, NI SCLK 5l A4 PREFCHT, B 78 28 — NIV 3R AT,

o

24 CLKPOL = 0, CLKPHA = 1, ZA SCLK 5| U AR EHMK -, Beda 78 58 AN SR 8l R b,

o

*1 CLKPOL = 1, CLKPHA = 0, I SCLK 51 B ORf iy fi 1, Bl A58 — NI B iy Rt

e

24 CLKPOL=1,CLKPHA=1, , Wi SCLK 5| BB R4 mr HE T, Bk e 58 AN il gl ke,

e

ANE AR AR, A AN A P A A A i B A 2B [
] 20-4 /&4 SPI_CTRL1.LSBFF =0 i, SPIf£4ii] 4 Ft CLKPHA #1 CLKPOL {7 204 /5

400/ 480
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Kl 20-4 Hodfa i B Fr &

CLKPHA=1
CLKPOL=1 "
CLKPOL=0

e K e X X X X X X X X
(from master) MsB Ls8
SPI-CTRL1 determines whether the ddfa frame format is 8 or 16 bits

(fro’\::flgve) >< >< >< LSB

NSS
(to slave)

1T

W////ﬁKM%X X XX

/;
I

Capture strobe T T T T T T T T
:
: CLKPHA=0
CLKPOL=1 J
’ : :
CLKPOL=0
/i
MISO . r
(from master) W mss >< >< >< >< >< >< 156 W
SPI_CTRL1 determines whether the: da;  frame format is 8 or 16 bits
MISO :
(from slave) 225////ﬂ< MsB >< : >< : >< /,>< >< >< >< e
: : I :

NSS
(to slave)

Capture strobe T T T T

b
L
L
b

B

J#iL 1% E SPI CTRLI.LSBFF 7, H /Al UEBHEEIERIALNF, 24 SPI CTRLI.LSBFF=0, SPI ¥4t ki%k%
PRI AL (MSB) , 24 SPI CTRLI.LSBFF =1, SPI ¥46 K IEEE ML (LSB)

JHId % B SPI CTRL1.DATFF fi7, H ' al LLE Bz sk =L,
20.3.2 SPI TYERER

B EHAWTHER (SPIL CTRLI.MSEL=1, SPI CTRL1.BIDIRMODE =0, SPI CTRL1.RONLY =0)

RS 2 SPLDAT Ff7dsa, R tihfein, Bdms— Mgk, B 715 947 AR a7 17
WAL NFE AL A AT RS, ARG EIEAI 1% B SPI CTRL1.LSBFF f (L&, #¥EfAiieiE MSB 5t LSB )i/
BATHAIEN MOST 51 il 5ULFRINF, 78 MISO 5| J_E B BB o B R 4t =8 47 Hh R A ik N\ 7%
RLEFfrds, MJEIFATHEEIN SPL_DAT Ff7ds

1. & ESPI_CTRL1.SPIENfZ N1, fHRESPIfREL,

E R ARG ERAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
i if: +86-755-86309900 fE 3. +86-755-86169100
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2. BRERIEMIE —NEHEFISPI_DAT (XA EAE & 1ERRSPI_STS. TEMRELLD ;

3. EFFSPISTS.TEARENMELE, S NE AN FRERIEMEIERISPI_DATZH /745, “54FSPI_STS.RNEFR
BN ELE, HSPI_DATA A7 8R4 50— /MR Eds, 1HISPI_DAT % /745, SPI_STS.RNE#r&
fi2=iE0. EH LIREAE, RIEFEEIEE, R ERCEEn-1A 0

4, Z4%5SPlI_STS.RNEE 1S, il a— " MNEdE:
5. Z54%SPI_STS.TEbREALEL, Z45SPI_STS.BUSYHrEAIH R G F o< AISPIAH: .

B 1 ROE A AL 3 AT LATE SPISTS.RNE A5 &7 8% SPISTS.TE Ao 1 b 35 7= A= 1 v W Ak #EAE e vp
S

www.nsingtech.com

K 20-5 EHLAEX TR NiESL 4, SPI_STS.TE/RNE/BUSY AR LR & K

Master mode: CLKPOL=1.CLKPHA=1
DATA1=0x11 DATA2=0x22 DATA3=0x33
MIS(C[)){:;/I) osl b0 b1 b2 b3 ba | bs b6 b7 b0 | b1 b2 b3 ba | bs b6 b7 b0 | b1 b2 b3 | b4 | b5 | b6 [ b7
o :
TE flag ! Set by hardware a Set by software
Tx buffer VI 0x22 ‘ 0x33
(write SPI_DAT) !
A A
BUSY flag f Set\clear by hardware
[ DATA1=0xAA DATA2=0xBB DATA3=0xCC o
M IS(QI'\;I osl b0 b1 b2 b3 ba | bs b6 b7 bo | b1 b2 b3 | b4 | b5 | b6 | b7 b0 | b1 b2 b3 | b4 | b5 | b6 [ 7
mn
RNE flag Set by hardware /\ \Set by software \
Rx buffer OXAA 0xBB OxCC
(read SPI_DAT)
W[E%}ilmiosiilﬁlzﬁga [ Wait TE=1, write 0x33 into SPI_DAT ]
l Wait TE=1, write 0x22 into SPI_DAT l Wait RNE=1, read OXBB from SPI_DAT
[ Wait RNE=1, read OxAA from SPI_DAT [ Wait RNE=1, read OxCC from SPI_DAT

B AR AREEZEMER (SPI_CTRLI.MSEL=1, SPI_CTRLI1.BIDIRMODE = 0,
SPI_CTRL1.RONLY = 0)

ML B AN R A QA A X T AR A AL, E R E XU B SR IE AR, B i AN S pl sz, TRt

SPI_STS.OVER FrEAL = BEAL, BATNAZBIEIZANL . A ERMERAZ T (B 20-6 FEHLEF ) AR IER

NEELEERIT, SPI STS.TE/BUSY ZEtbmnm&D) -

1. % ESPI CTRL1.SPIENfZ 91, fHRESPIFLS:;
2. EfPRIEE N ES] SPLDAT Ff7ds GXIR/ERTERR SPI_STS.TE frd&AL) ;

3. %5f¥ SPI STS.TE tnENE 1, BRAIEME —ANES] SPL DAT 174y, HEXMERERIEGEEH
LACIEE

4. B —NEIEF] SPI DAT 2917 %, Z54% SPI STS.TE Fr&EA B 1, 85 %545 SPI STS.BUSY f7iEk,
56 BT B 1) % .

402 /480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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B4 K% ] LATE SPI_STS.TE A B b Thiy 7= A ) A I A LR e B S
Kl 20-6 LML R IR IELL AL, SPL_STS.TE/BUSY &R Kl

www.nsingtech.com

Master mode: CLKPOL=1.CLKPHA=1

SCK
DATA1=0x11 DATA2=0x22 DATA3=0x33
MISO/MOSI bo | b1 | b2 | b3 | b4 | b5 | b6 | b7 [ b0 | b1 | b2 [ b3 | b4 | b5 [ b6 | b7 | b0 | b1 | b2 | b3 | b4 | b5 | b6 | b7
(out)
TE flag W Set by hardware W Clear by software /
T | A
Tx buffer 0x11 1 0x22 < 0x33 /
(write SPI_DAT) /A {1/ % X
BUSY flag 1 The\flag set/clear by hardware

[ Write 0x11 into SP1_DAT |

I

[ Wait BUSY=0

[ Wait until TE=1,Write 0x33 into SPI_DAT |
Wait TX=1

[ Wait until TE=1,Write 0x22 into SPI_DAT |

B EEN WL M EREAX (SPLCTRLI.MSEL = 1, =0,

SPI_CTRL1.RONLY =1)

24 SPI_ CTRLI.SPIEN = 1, JFUAHGERE. K EH MISO 31 BRI R VOESERS AT 3 ARSI 29728, ARG
FHATALIEHIE R SPL_ DAT #f7a%. AFEERAR W~ (LK 20-7) -

1. %% SPI CTRLI.RONLY = 1, ARSIz

2. THWERF, % & SPIEN 74 1, {#HE SPI #kk, SCLK {5 52 L B1774:, F SPI % [A1HT (SPIEN=0) ,
BORIES AR . MHBER T, 4L IREN NSS (2 5K F3f B2 4 SCLK, $ideraph ik

3. %545 SPI STSRNE f# 1, B:HU SPI DAT A7 3RS U i s, iLHL SPI DAT %47 %%,
SPI STS.RNE ¥ 4xiEk . X MR $E .

i HE AL B RT LALE SPL_STS.RNE A A7 A8 i W A By FEL SO

SPI_CTRLI1.BIDIRMODE

E R ARG ERAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
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K 20-7 Al (BIDIRMODE=0 1 H. RONLY=1) TF&E4:4EHiN, RNE ZibnEE

Configure: CLKPOL=1.CLKPHA=1,RONLY=1

SCK
DATA1=0xAA DATA2=0xBB DATA3=0xCC
MIS?_”‘?OSI b0 | bl | b2 | b3 | b4 I b5 | 6 | b7 [ b0 | b1 | b2 | b3 | b4 | b5 | b6 | b7 | b0 [ b1 | b2 | b3 | ba | b5 | b6 | b7
in
RNE flag Set by hardware / \ Clear by software \ / 3
Rx buffer N
OxAA 0xBB 0xCC
(read fromSPI_DAT) X >< X >( X

[ Wait until RNE=1,read OXAA from SPI_DAT }m;NEﬂ,read 0XBB from SPI_DAT m’mil RNE=1,read 0xCC from SPI_DAT tj

B EHEAGNE K%M (SPLCTRLI.MSEL=1, SPI CTRL1.BIDIRMODE =1,
SPI_CTRL1.BIDIROEN =1, SPI_CTRLI1.RONLY =0)

A 53t SPL DAT & fiasa, RHnd MG . XA . RIEHE — N AR RN, # R IER)
B AT MR AL P A7 2%, ARJE RIS LSBFF A7 IFCE , SPI 4% MSB ¢ LSB i /744 54 vr 5 AT 2 A 21
MOSI 5l i,

EHURZ A AL BV AR AR IR AN SRR SRR A [F] o

B EHEASIAERUER (SPI_CTRL1.MSEL =1, SPI_CTRL1.BIDIRMODE =1,
SPI_CTRL1.BIDIROEN =0, SPI_CTRL1.RONLY =0)

AR, 2 SPIf#RE (SPI_CTRLI.SPIEN=1) , #UGIREHFIG. 280, BAEBEERSE, Blanri
PEOLI 7 B SR AL N2 A8, AT LS SP1_DAT i fids CGBRlRA7)

EHLRZ A O A A PR SRR A SRR

B MHENTHHER (SPIL_CTRLL.MSEL=0, SPI_CTRL1.BIDIRMODE =0, SPI_ CTRL1.RONLY =
0)

NI — AN B, BRI R A . E RS TR EIER LR 2 AT, AL PR AR R LI EL
P55 N SPL DAT % 17a%.

404 /480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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B 20-8 WML T FiES:AE4RT, SPI STS.TE/RNE/BUSY 2L R &K

Slave mode: CLKPOL=1.CLKPHA=1
« Uiy
DATA1=0x11 DATA2=0x22 DATA3=0x33
MISO/MOSI bo bl b2 b3 b4 bs b6 b7 b0 b1 b2 b3 b4 bS b6 b7 b0 bl b2 b3 ba bs b6 b7
(out)
TE flag i Set by hardware Clear by software
Tx buffer |
(write to SPI_DAT) > 0x11) 0x22 ‘ 0x33
A X
BUSY flag X The flag set/clear by hardware
I DATA1=0xAA L DATA2=0xBB L DATA3=0xCC B
Mi S?_”\;lOSI bo bl b2 b3 b4 bs b6 b7 b0 b1 b2 b3 b4 bs b6 b7 b0 bl b2 b3 b4 bs b6 b7
in
RNE flag / Set by hardware X Clear by software X B
R bt l ! L
x buffer x
(read from SPI_DAT) ) >< OXAA >< OxBB oxce
[ Write 0x11 into SPI_DAT ] / [Wait until TE=1,write 0x33 into SPI_DAT]
[ Wait until TE=1,write 0x22 into SPI_DAT | [ Wait until RNE=1,read OxBB from SPI_DAT
[ Wait until RNE=1,read 0xAA from SPI_DAT | [ Wait until RNE=1,read OXCC from SPI_DAT |

B PG R AR ERER (SPI_CTRL1.MSEL =0, SPI_CTRL1.BIDIRMODE =0,
SPI_CTRL1.RONLY =0)

Bl 20-9 MHLER ) AR 2R S AE 4T, SP1L_STS.TE/BUSY ZR{tR E K

Slave mode: CLKPOL=1.CLKPHA=1
SCK
DATA1=0x11 DATA2=0x22 DATA3=0x33
Mi SE()){J'\S Osl b0 bl b2 b3 b4 b5 b6 b7 b0 bl b2 b3 b4 b5 b6 b7 b0 bl b2 b3 b4 b5 b6 b7
TE flag W Set by hardware W Clear by software
P : A
Tx buffer ; Y d
(write to SPI_DAT) A i *1Y 0x22 ! 0x33
— X
BUSY flag TNe flag set/clear by hardware
[ Write 0x11 into SPI_DAT | [ Wait until TE=1,write 0x33 into SPI_DAT | [ Wait BUSY=0 L—/
[ Wait until TE=1,write 0x22 into SPI_DAT | Wait TX=1

B AL E AR (SPI_CTRL1.MSEL =0, SPI_CTRL1.BIDIRMODE =0,
SPI_CTRL1.RONLY =1)

2 N B BB B (S SRk H MOSI 5 EE— AN SR AL, BB BOd FR 46 . Ui B i A5 A7 B
AR AT BIR L AT AT A, ARG AT HhAE 3R 3 SPI_DAT #ifras (D)
B MBI A K%M (SPI_CTRL1.MSEL =0, SPI_CTRL1.BIDIRMODE =1,

405/ 480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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SPI_CTRL1.BIDIROEN = 1)

NSRBIy, B AR R U . i BRI, SPT NP LA B IR AL faT, R
WA PR A AR B L0k S5 13 SPL_DAT 75 745

B MRS EERER (SPI_CTRL1.MSEL =0, SPI_CTRL1.BIDIRMODE =1,
SPI_CTRL1.BIDIROEN =0)

2 MBI ZE — BRI AIR B MOST 51 EE G, BeR ot ia. st m Bl #2i1k
B EE ALy HIES AT AL BIRB AL A7 4, SRR AT HRE 3 SPT_DAT w5 /7 as (FRIZefs) o

VEE: MBLBIHF RIS 0L -

SPI WAL AR

1. @i % E SPI CTRL1.BR[2:0]17 A & Hd L5 s %

2. EEERBERRME (SPL_CTRL1.CLKPOL) I #HAHA; (SPL_CTRLI.CLKPHA)D , & SCHHRE AL H A £
LSS

3. &'H SPL_ CTRLI.DATFF £ & X Mi#% A 8bit it/ 16bit;

4. Wc# SPI_CTRLI1.LSBFF & S HEHE A A& HI 2 LSB ik /2 MSB;

5. MCE NSS #al;

6. Mc® SPI CTRLI.MSEL.SPI CTRLI.BIDIRMODE.SPI CTRLI.BIDIROEN £1 SPI CTRLI.RONLY f;

7. #%'® SPI CTRLI.SPIEN fiif#ifig SPI #iH.

SPI YN A R IE A AL 3

2 SPI &ik 1 AN, B, RN EIRZ AR 7R, MR REEaR Y k. MRAK
AT B AL A0, RIS N%S, SPL STS.TE br& i & 1, SRJE N — Mk nl 34t A
RILGEAF. WL SPL CTRL2.TEINTEN f & 1, "hWpi2 =4 . 5 SPL DAT & 4% #s °] LAXF SPI_STS.TE #&
HENE 0.

KL Bl B Ja — N, AEdE RS AL 27 A7 B AL St U 847, SPI_STS.RNE ArGfrE 1, HdRAE#at
4, LM SPI_DAT 277 #3328, 'Rk SPI_ CTRL2.RNEINTEN #rEALE 1, k4774, 8t SPI DAT
A7 ST LAXT SPI_STS.RNE #rEALTE 0.

FHRF, U SHRBESF, RIS . SarEdEmUR S ERGET, R NN E S SPLDAT %
P88, ELLRIEN LI,

MAUERTT, NSS SIHK, 45— AEEERR, KRG . T BAEIEE L, SR K%
BT CENURIERBHRT, ENERE SPT R B0 20 5 Hdh B K 1% 247 .

HEHENEE R, SRIEREHIRN, SPI STS.BUSY Fr&Arnl LU T4/ 50 Kk ik ss

SRR S

BN RS EE, WA R, KRS TE EFHE (80 TE Jlb , HIEHT RILHSs 1,
SERU AR S N SPL_DAT Zifr4s, M, ARz (Al SPI B 8h RFFIES:, SP1_STS.BUSY br& Ak
R, ESLERAT LLSE.

WA A, K SN IE IR, B, S Bl 52 18] SPL_STS.BUSY A&7 25 bk (&l 20-10
BIDIRMODE =0, RONLY = 0 JE#ELAL 41 /&N, SPL STS.TE/BUSY ZRmED .
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FHEWAE T (SPICTRLI.RONLY = 1) , JEIFEZELEN, 31 H BUSY trE AL 2 N .

MAERCT, RS R W& e, RO, RIEE TR IES, BN EEET /, BUSY Fr&
KB EDH 1 4 SPL I 4 E W A% (W (SPI CTRLI.MSEL = 0, SPI_ CTRL1.BIDIRMODE = 0,
SPI_CTRL1.RONLY =0)

K 20-9 AT ER ) R IR AR 20 N IE SR L SRS, SPI STS.TE/BUSY ZAfbnE KD

| 20-10 BIDIRMODE = 0, RONLY =0 JE&ES L4 K%K, SPI_STS.TE/BUSY ZRfb7R i B

Configure: CLKPOL=1.CLKPHA=1

SCK
DATA1=0x11 DATA2=0x22 DATA3=0x33
b2 | b3 | b4 | bs | b6

MOSI
Cout)

b7 b0 b1

b2 b3|b4|b5|b6

b7 b0 bl

b2 b3|b4|b5|b6

b7

TE flag

_ Tx buffer X ox11 >< 0x22 >< \ 0x33
(write to SPI_DAT)_/*
BUSY flag / / f

[ Write 0x11 into SPI_DAT | [ Wait until TE=1,write 0x22 into SPI_DAT |

Wait BUSY=0_

[ Wait until TE=1,write 0x33 into SPI_DAT|

20.3.3 &R E

SPI STS ZAEasHAH AT 3 MhrEAz, FILAWHE SPT MR HPIRAS
RIBEHFZHEM (TE)

YRIBEEALS, TEPREALE 1, BERE Al LUK B 80 53k SPI DAT #1788 . UARIBZAFIESS, ShrEAK
g3 0.

BWREFEFHENM (RNE)

MR AFIEDS, RNE bRBEALE 1, BRI P A S A7 A Bdis . 3L SPL_DAT Zifran)a, e E006
fELEE 0,

fiArEL (BUSY)

MERITTAR, BUSY AnBEN B 1, M4 R E BUSY AR &AL 0.

B AE F LR O, @R T, BUSY AREM2®E N 0.
NHEEGL, BUSY frEALK 251 0:

B R (T ESBERIE RN

WM OCH] SPI#ER (SPI CTRLI.SPIEN=0) ;

B R4 R (SPLSTS.MODERR = 1)

LIRS BB UL, BUSY FrEALE 0.

MR FURIELSE: E RN, BAMERIERE, BUSY MREMIRFE NS EMWUER, A EHE TS
6] BUSY #RELLEA 1A SPLI B EIINK. RIMANEAER] BUSY A b Ay A B4R B T ) A 8 AU

407/ 480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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20.3.4 <M SPI

T R SPIBH, AN [a) ) H A S 2 75 R P AN [ 1 e 1 20 .

FEENBMNLAEN TR

1. %%5 SPL_STS.RNE brEME 1, FFHBUWEIERE—A777;

2. “5f5 SPI STS.TE tr:&f7 8 1;

3. Z5f5 SPI STS.BUSY ¥Fr&EALIE 0;

4. %P SPI#HR (SPI_CTRL1.SPIEN=0) .

FEEHB AL [ RIERE

1. I8 SPL DAT #ffae 5 5 )a — M1 )5, 54F SPL_STS.TE ARG E 1:

2. Z54% SPI STS.BUSY Fri&fizii 0;

3. KM] SPI#iHt (SPI CTRLI1.SPIEN=0) .

FE AL R B

1. ZEFFE%E /> SPI STS.RNE & 1;

2. <M SPIBHtar (SPI_ CTRLI.SPIEN =0) , %5fF 1 A~ SPI W 4P (fEFKAFLERD)

3. HEANSCHUEEET (EoCP SPIAERA ) , “5F5fk/5—> SPI_STS.RNE # 1.

ML B T R o

1. AJLAFEAERENT A SSH] SPI Mk (SPI_ CTRLI.SPIEN = 0) , Jf H4uiE4sH 5, SPI BBk gl ¢ ]

2. MR HANTHEN, FEARNUER T (BOCH SPIARS B, WA4155 4 SPI_STS.BUSY Arfr
0.

20.3.5 f# F} DMA 34T SPI &

R AT BLiE# DMA 3E4T SPT i tkdn, NHRER vl S RUREL  RGRCR AT LR KR Tt

YR I%EZAT DMA fiifg (SPI_ CTRL2.TDMAEN {7 & 1) , &K SPI STS.TE Fr&ENME 1, &774 DMA i
3K, DMA Ha# £S5 N SPLDAT Fffée, X¥=IEMR TE W&, S Z%EF DMA flife
(SPI_ CTRL2.RDMAEN 7% 1) , 4k SPI STS.RNE ¥ &AL E 1, 2774 DMA ik, DMA HEIEEL
SPI_DAT ZifF#%, X¥422iF kR SPL_STS.RNE FrEfiz.

2 SPIAH T4l &i%, R EAERE SPI [1)%1% DMA i (SPI CTRL2.TDMAEN & 1) .
2 SPIAX A T i, (U FREARE SPI 142U DMA i#i& (SPL_CTRL2.RDMAEN fii & 1)
1ERIER T, DMA B4 KIETHTE fFREREYE )G (DMA INTSTS. TXCF #r&EM AN 1), SPI_STS.BUSY

PREALA] DA AN SPT B IRAE I, IXAE AT LAgES > SPI SC B NAF IR, R A Jm di iR ik
BRIk, 752445 SPSTS.TE B & 1, Jf H% A SPI_STS.BUSY A5&EAIA 0.
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CLKPOL=1.CLKPHA=1
« JUUUUUUUHUUUUU Ut s
DATA1=0x11 DATA2=0x22 DATA3=0x33
MISO/MOSI bo bl b2 b3 b4 b5 b6 b7 b0 b1 b2 b3 b4 b5 b6 b7 b0 bl b2 b3 b4 b5 b6 b7
(out)
TE flag Set by hardwdre Clear b)_/ DMA
write ‘
Tx buffer 1 Ox1
(writeto SPI_LDAT) N i 1 0x22 0x33 \
BUSY flag / The flag set/clear by hardware \
DMA request W W
DMA writes to I I
SPI_DAT T T
DMA flag / R Set by hardware [\ Clear bm 1 /
(DMA transfer complete ) \
DMA writes 0x11 into DMA writes 0x33 into
SELDAY SPI_DAT Wait BUSY=0
Configure the DMA DMA writes 0x22 into DMA tansfer is
Tx channel and SPI_DAT complete
nable the SPI..__| Wait TX=1_]
20-12 {311} DMA $2z1i
CLKPOL=1.CLKPHA=1
= UV UV VLU UL VU U U UL,
DATA1=0xAA DATA2=0xBB DATA3=0xCC
Mi S((Dli]'\)/l oSl b0 b1 b2 b3 b4 b5 b6 b7 b0 b1 b2 b3 b4 b5 b6 b7 b0 b1 b2 b3 b4 b5 b6 b7
RNE flag Set by hardware Clear by DMA
read \
Rx buffer
(read from SPI_DAT) OxAA 0xBB 0xCC
DMA request
DMA read from M M M
SPI_DAT
DMA flag
(DMA transfer complete) \ f et by hardwarl /klear by software
Configure the DMA DMA reads OxAA from
Rx channel and J SPI_DAT_ [ DMA reads 0xCC from SPI_DAT |
enable the SP1_ DMA reads OxBB from [ DMA transfer is complete ]
SPIDAT |

20.3.6 CRC &

SPI L& PAMISZ K CRC vHELAY, T8 AORMEEE B,  DAE IR ECE (L5 i IEAfR e . AR R R
Heflamitk i, CRC RHARBITHETNE, 8 frldmiks R CRCS, 16 A& mit% :0CK ) CRC16. SPI
CRC 152 Wi SPI_CRCPOLY #if7-#six®, /i &E SPI_CTRLI.CRCEN firffifE CRC 5.

HERIERER, GRS RI%EEAE )G, WE SPI CTRLI.CRCNEXT i 1, X7k % 5e 8k jm it

409 / 480

E R ARG ERAT NSING TECHNOLOGIES INC.
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W45 %3% CRC {5 (SPI_CRCTDAT ) . &i% CRC I, CRC iH5 R 1L,

TERWORE R, BB AN mii Uk 2 5, W& SPI CTRLI.CRCNEXT £ 1. #W | CRC Al
SPI_CRCRDAT i 47 b4, WAt fi1A I, SPI_STS.CRCERR {2 & 1, ¥4 SPI CTRL2.ERRINTEN {7 & 1,
H T A

NTIRFERA-NES XK CRC HEAGRMWED, HIARERERA&-NRER CRC E.
SPI_CTRLI.CRCEN 7 & 1 28I SPI_CRCRDAT #7745 #11 SPI_CRCTDAT #4745 o #& MU K A N T A2 3%«
SPI_CTRLI.SPIEN =0; SPI_CTRLI1.CRCEN =0; SPI CTRLI.CRCEN = 1; SPI_CTRLI.SPIEN = I,

REEN L, 24 SPIACE MM H CRC f#iGE, W SCLK 5l A K40 fket, BN NSS 5] #INE, CRC
TR IR AT o IX PRS0 O T2 A AN 2 AN #4528 B il TR, R X 75 B384 CRC 481

X4 SPI T f CRC ¥ & ffifit (SPIL_CTRLI.CRCEN = 1) H DMA {ifg, &5 3 30 5¢ i CRC 75
RIE RN

20.3.7 &R bR &AL

FHRA KRR (MODERR)

PAUR PR L 22 R A AR R %

W NSS SUHEAE I, F 1% NSS 5] Bk Ik )% i
W NSS 5 JERFRAE L, SSEL {4 E 0.

B YRR R R KA, SPL_STS.MODERR #RENE 1. WIERA T SUVFAHR B B, 0= A= A
SPI_CTRLI1.SPIEN fizfll SPI_ CTRLI.MSEL ¥ 5{x4", HAEEAFiERR. SPI o< Hmlik N M.

W EIAT SPL STS # A7 28l 54:1E, 4R/5'5 SPI_ CTRLI1 2717 %% Al LLiE KR SPI_STS.MODERR i/ ({f
ZERE T, FHLHINSS SIHBILRED .

W, MHLEI SPI_ STS.MODERR fANGERE N 1. 2R1fi, ELFERE N, MEAH SPI_STS.MODERR
Frrlfe BN XFIHHL R, SPL_STS.MODERR f#E/RAF(EZ F 5. HbifE 7 o] LARAT B2 A7 Bk 1] BR
WIRE NHRIRES I E

W tH4%% (OVER)

4 SPI STS.RNE 7 E 1, {H 2R B K& N A7, bads g kA, e, Faibs&
SPI_STS.OVER & 1. @R A fEReAH R iy, W= rhir. prf 0B EdE 2 2%, H SPI_DAT & fF
AR BR TR R A4

MR SPI_DAT A7 #%F1 SP1_STS 774745 1] LLiE R SPL_STS.OVER fi7.
CRC 4i* (CRCERR)

CRC b & H TR ERIEIE A 2. 98021 CRC {1 SPI CRCRDAT {HALAL, CRC iRk
"4,

410/ 480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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20.3.8 SPI H1l¥7
£ 20-1 SPI Hhrig R

AT HAEbRE £ BB 2 Ar
RIEEAF TR & TE TEINTEN
BWEAAET R E RNE RNEINTEN
B G WRE s MODERR
T Y EER OVER ERRINTEN
CRC #Hiz¥r CRCERR

411 /480

E R ARG ERAT NSING TECHNOLOGIES INC.

Mol ERINTHFE L X mBAE X SR #1095 [ R BARKE

Hig: +86-755-86309900 tEH: +86-755-86169100
P4k:  https:/Awww.nsingtech.com Hli%F: 518057



Ay,
W) EIRER
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IS HEE T BT :
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20-13 IS HEE]

Address and data bus
-4 =
l Tx buffer
T epiersT T y
1 1
1 MODER | CRC H . »]
i BUSY OVER R ERR UNDER CHSIDE TE RNE i LSBFF 16-bit | y V._] MOSI/SD
L ________— A_____[_____ A ___! | control bit h_4
Shift register
9 Y=l wiso
A 4 A .
16-bit A
> Communication circuit \ 4
Rx buffer
A A A |
e
! SPII2SCFG |
1 1
; 1 r ot
i MODCFG[1:0] | STDSEL[1:0] (P:g:f TDATLEN([L:0] B‘I:"I—"S i Hl NSS/WS
i !
1 1
i '\ggl_D 12SEN i
1 1
L e ———— _| _____ t ___ 1
SPI_CTRL1 ' - Baud rate generator ——
LSBFF SPIEN BR[2:0] MSEL g(ls:f ISHLi
BIDIR BIDIRO CRC
MODE EN CRCEN NEXT DATFF RONLY | SSMEN SSEL v
¢ ¢ ¢ »| Main controller
—[1 CLK
> 12S clock generator
T SPI_I2SPREDIV T i
1
MCLK | oDD . !
oen | even LDIV[7:0] i MODSEL
125x CLK : :
B it oo »{1 mMCLK

I2S Hz P FH AN SPT 2 LRI 51 B AR Rl . SPI_I2SCFG.MODSEL h7 % 1 148 IS ¥4k .
S BHAT 4 A5IE, b 3 /N5 S SPT L.

W CLK: HATH4ED ORI SCLK 51 MIFL=) |, &R 1 AL ¥ i &%, CLK 24—kt

B SD: HATHEE NI MOSI 53t =) , T #dls Aas i

B WS: GBI CFINSS SIMILE) |, FEEUFAESEERIE S, BT RS
B MCLK: EHUREE CIRSZBOS, mIgk) , fath 256 x Fs WEME S, (RERGRLHFIRED.
JERL: Fs A2 A5 HIRIFAIH

FEERGUT, S A A RIS A48 AR N B 5 F Tl iR, XN P A 20 I Pt ) B

412/ 480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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(SPI_I2SPREDIV.MCLKOEN {7 &>1°, FiBhéi i e

20.4.1 XFFEE ML

B 3 SPI 12SCFG.STDSEL[1:01, W] LAZE$% 4 Ff 5 Aidn i

2SRRI bRE

B MSB X 55hRifE

W LSB X 5FhndE

B PCM FrifE

JE R A E 1 SRR B RN A R, AR SR T A RGBS
SPI_STS.CHSIDE £, A=A BAIX 73 #5021 (1) 5t J& 1WA~ A 18 . S8 110, PCM & 4itbr#E 5L, SPI_STS.CHSIDE
(DRI ZEP=S &P

g % & SPL I2SCFG. TDATLEN fiz, F J7 AT LA B AR A8 4 i B4 K 2, idiid & SPI_12SCFG.CHBITS fiz,
WEIBE BRI . TR 4 P s HdE

W16 MIEEFT AL 16 A7 1 HdE i

W16 AEERFT AL 32 AL R (AT 16 A2 B A, S 16 A 8 piid ik s BN 0O

W 24 FrEEAT A 32 A B CRTTHIF) 24 A8 A & U EdE, a1 8 A8 s i BN 0)
W32 SEABER T AR 32 A i

I2S {3 A1 SPI AHE] ) SPI DAT 2547 8% R AIHET 16 A7 58 A . R 12S 75 B R IE ik 24 frEk 32 fi7
R, CPU FiikEl’S SPL DAT Zifrds 2 K. H—J71H, 24 S KiZsidz 16 fr %8k, CPU XLk
5 SPI_DAT 7 {75 — 1Ko

ANE R PR B4t A% ORI THAREE, 12S el e ROREdE iz (MSB)
IS WAHTEAR

KPS CRIRARTE,  AE O A B A B R BRI A B, R ) R A AR I B T R R
WS F 5SS —MWEAL (MSB) ABIEFT— I BHNAT R, N BHE T TR L.

413 /480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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& 20-14 I2S AN PMUETE (16/32 fi4skiE, CLKPOL=0)

Receive /
OO0

V|‘

r Left channel (data format 16-bit or 32-bit) Right channel

K] 20-15 12S KRB FRAESRETE (24 fiii, CLKPOL=0)

Recieve

1/ The remaining
LSB 8 bits are MSB
forced to 0

24-bit data >’

A

\

Right channel

Left channel 32-bit data

WA 24 Ar 8Ol 75 AT AR 32 Ar i itk 30, BRI, CPU HRERELE SPL_DAT #4745 2 IR 1l
., WS P RIE 24 A7 EdE 0x95AA66, CPU K E4EE 0x95AA i3t SPI_DAT Zifrds, A5 HE 0x66XX it
SPI_DAT Zif7#s (X 8 Mgt A2, Ak 8 M 2 TEE LI, AT LGRARMIMED 5 anif R ek 24 £ 5
0x95AA66, CPU ¥ B 45iE SPI DAT /725755 0x95AA, JRJG FiE SPI DAT 23472415 51 0x6600 ({75 8
REBHRA R, K 8 AR B2 0) .

414/ 480 BERBRBHHRAT NSING TECHNOLOGIES INC.
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& 20-16 12S KANB MU FRAERE (16 frd B A 32 fiifuii, CLKPOL=0)

P
SD ' MSB Lsg Y The remalémg 16 bitsare \/\ oo
forch to 0

le 16-bit data >

Left channel 32-bit data

> Right channel

WA 16 A A T BT A 32 AR kg =X, BRI, CPU R Z 38l SPL DAT 2 fF a4 — K.
T 2 32 ALK 16 A7 50 22 W B 9 0x0000. 540, Wik i P Ak sidzui 16 A% 0x89C1 (-
e 3] 32 fr8#E2 0x89C10000) o Hdfs ik FE, & 16 fi2FF (0x89C1) FHEGHE SPI_DAT HA7-4s:
B F| SPI_STS.TE & 1, FFATLAS NBE e . a0 -~ R AH R, A W= A . R0 B AR h
17, BMfifRJE 16 2 (0x0000) A ki, MAEE ¥ E SPI STS.TE N 1, HyF=A RN . Bkl
R, BRI EE 16 f72FT (0x89C1) J&, SPI STS.RNE FREAEE 1. W A REAH N i
W W= AE . IXRE, 7E 2 RIS 2 (8] CPU A B2 a],  Ha] DLRT kb3 51 R % iR i & 4

MSB X FriE

£ MSB X FrARUE R, ROE K 1 B R AR BN B e A, SO R BRI Bl _E TR AR
WS 55 M — M EdEAL (MSB) [RIIN 4

XAPRHE R, Bl A B AR BT 128 TR ARE

K 20-17 MSB XJ5% 16 fi78k 32 fii 445 %, CLKPOL=0

CLK

WS

» (=0000000E0

Left channel (16-bit or 32-bit) Right Channel

415/ 480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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K 20-18 MSB X} 5% 24 i %4, CLKPOL =0

CLK

WS /: Send Receive \
i / i
! [8-bit !
SD MSB LSB remaining 0 MSB
%@rced

24-bit data

v

- Right channel
Left channel 32-bit

K] 20-19 MSB X% 16 (i ##Ey 2 32 frfimi, CLKPOL=0

CLK

|
|
|
WS /: Send
|
|

SD MSB>< >< LSB

16-bit data

[}

[}

|
Receive \

)

[}

[}

I i
1 :

16-bit remaining 0 forced MSB
/;

U

e W

\ A

- Right channel
Left channel 32-hit

LSB Xt 55 hpE
16 f7B% 32 fr & ks k& T, LSB X 55k S5 MSB % FhruEAH A .
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& 20-20 LSB X}5% 16 8 32 f7 45k )%, CLKPOL=0

CLK

WS

J Send
0000000

_______/_____

SD
Left channel (16-bit or 32-hit) Right channel
2021 LSB 5% 24 fi%#i, CLKPOL=0
CLK
! : !
WS ?I E Send Receive \:
| /, : |
: U i |
sD ib't data MSB>< >< >< LB MSB>< ><
orce?I 0
/ ! 24-bit data
-t Right channel
| Left channel 32-bit 9

WA 24 Ar B 75 AT AR 32 Ar i w30, BMiEUR A4, CPU FRERELE SPL_DAT #4745 2 IR 1l
i, FH PRI 24 1 EE 0x95AA66, CPU KEE 0xXX95 (UMK 8 frEEA 2, & 8 M EHE#A = XL

DL ATA{E Dk SP1_DAT &7 {7 4%, 85 15 0xAAG66 i3t SP1_DAT 27 17 4% o U S I 7 28 24 A7 404 0x95AA66,
CPU #4415 SP1_DAT ZFf7#+ 19 2] 0x0095 (UK 8 MG 2%, =1 8 M2 N 0) , #RJEFik SPL DAT 7F
172813 2] 0XAAG66 .

417/ 480 BERBARBHHRAT NSING TECHNOLOGIES INC.

Motk ZRINT R L X R AL X R 109 5 [F R A K B
Hig: +86-755-86309900 f£H: +86-755-86169100
Fk:  https://www.nsingtech.com Hi%: 518057



ay,
W) EIRER

www.nsingtech.com

K 20-22 LSB X1 5F 16 AL EdEY 3 32 f2fLmi, CLKPOL=0

CLK

Send Receive

,, .

I |

SD 16-hit data forced 0 MSB>< ><j>< LSB MSB>< ><
IA
U

16-hit data

- Right channel
Left channel 32-bit

W 16 AL EE 75 BTk 32 Mr A ik =, REmisdE s, CPU (U FE ZiES SP1 DAT & /74— K.
YRR 32 AR = 16 MR35 E N 0x0000, W15 P AR BRI 16 A7 £ 0x89C1 (/@3 32 £if
B2 0x000089C1) o KIEIFEF, & 16 fi2k (0x0000) 7% 255 3 SPI DAT #178s: — B AR IEIT
MRE, N TE FE 4. BicBdadfed, — B R&REIE 2, RNE FE kA, XFE,
1E 2 WRAVS 2 [8] CPU ¥/ S L i), ml ARG 1k B el i i i R A

PCM #rifE

7E PCM btk B, A 4 iAot Fehini g 440 . P T DL B SPT 12SCFG.PCMFSYNC i Fmisii . WS 15
SRR FESE R

HFE KR WS 552 13 G200 HT R EMY WS E5KER 1147,
BRSO A 35 F AL BEARE RN 12S KA bR AE & —FE .

] 20-23 PCM ARifEETE (16 1)

CLK

| 7 | i
WS long frame i/‘ 13-bit | "
I ,
I
i
SD ><

O00000EE

418/ 480 BERBARBMHHRAT NSING TECHNOLOGIES INC.
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K 20-24 PCM PRy (16 Ay 3 32 Al

CLK

WS short frame !

l :
w L |
WS long frame ' 13-hit J
i :
| |
SD >< MSB >< >< LSB MSB>< ><
16-hit

20.4.2 BPEPRAERR

BT, N TIRETFEN SR, FTFEIEHXTZ M s TRk E
K 20-25 12S Wl AR ds dh

M;L—K[i
0 l 8-bit Linear
[ Divider Divider J Divider +
0 by 2 by 4 -~ reshaping -
CLK 1 125x CLK
1 stage
T A AA
MCLKOEN
e N T T I B ¢ LoV [T EVEN | oeN

H: PPSxCLK e /2 3k 5l AHB K44 1) HSI. HSE 8¢ PLL REuHT4f.
S 1 HLARR 2 B 1 HE S Hdis 4k BB 1S B B (5 5 A0
IS LR = M FHIEM LR x FIEEE < SHURFE R

St ¥ AN EAT AT FE A 16 AL SNIE S, PS HRRER IR

IS HLAHF# =16 x 2 x Fs

MR KA 32461, WAH: PS EHRFE =32x2xFs

419/ 480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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K 20-26 FEHERFEIR E X

>< 16-bit or 32-bit left channel >< 16-bit or 32-bit right channel ><

T 32-bit or 64-bit

-l
|

\

Fs: Audio sampling frequency |
Sampling point

Sampling point

www.nsingtech.com

M & SPI I2SPREDIV.ODD EVEN £7#1 SPI I2SPREDIV.LDIV fi7, ] LAk & 5N RS SR, &
AR RAEATR 7] LLJE 96kHz. 48kHz. 44.1kHz. 32kHz. 22.05kHz. 16kHz. 11.025kHz 5{# 8kHz (AEf

LI IEUED) « ST 2B E LV Higs

MCLKOEN = 1, CHBITS =0 i}, Fg = I2SxCLK/[(16 x 2) x ((2 X LDIV) + ODD_EVEN) X 8]

MCLKOEN = 1, CHBITS = 1 i}, Fg = I2SxCLK/[(32 x 2) x ((2 X LDIV) + ODD_EVEN) X 4]

MCLKOEN =0, CHBITS =0 i, Fg = I2SxCLK/[(16 x 2) x ((2 x LDIV) + ODD_EVEN)]

MCLKOEN =0, CHBITS =1 i}, Fg = I2SxCLK/[(32 % 2) x ((2 x LDIV) + ODD_EVEN)]

R 2T R I B BT SRS B 0 SR
% 20-2 ] 54M RGN B4 SRS A ) & S

SYSCLK | I*S_LDIV I’S_ODD_EVEN MCLK B SERR Fs (Hz) B
(MHz) | 164L | 3241 | 164¢ 32 4L Fs (Hz) 16 fir 32 4L 161 | 324z
48 8 4 0 0 without 96000 93750 93750 2.34% | 2.34%
48 15 8 1 0 without 48000 48387.1 46875 0.81% | 2.34%
48 17 8 0 1 without 44100 44117.65 44117.65 | 0.04% | 0.04%
48 23 11 1 1 without 32000 31914.89 32608.7 | 0.27% |17.00%
48 34 17 0 0 without 22050 22058.82 22058.82 | 0.04% | 0.04%
48 47 23 0 1 without 16000 15957.45 15957.45 | 0.27% | 0.27%
48 68 34 0 0 without 11025 11029.41 11029.41 | 0.04% | 0.04%
48 94 47 0 0 without 8000 7978.72 7978.72 | 0.27% | 0.27%
48 1 1 0 0 yes 96000 93750 93750 2.34% | 2.34%
48 2 2 0 0 yes 48000 46875 46875 2.34% | 2.34%
48 2 2 0 0 yes 44100 46875 46875 6.29% | 6.29%
48 3 3 0 0 yes 32000 31250 31250 2.34% | 2.34%
48 4 4 1 1 yes 22050 20833.33 20833.33 | 5.51% | 5.51%
48 6 6 0 0 yes 16000 15625 15625 2.34% | 2.34%
48 8 8 1 1 yes 11025 11029.41 11029.41 | 0.04% | 0.04%
48 11 11 1 1 yes 8000 8152.17 8152.17 | 1.90% | 1.90%

20.4.3 I’'S RiZFBRRE

I2S ¥R
1. A/ e LA E SPI 12SPREDIV.LDIV[7:0]#1 SPI_I2SPREDIV.ODD EVEN 1o fit. & AH 5% F) 7193 450F0 53 47 B

420/ 480
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L
W) EIRER

PR

2. W B S OB & R4 R B MCLK %4 4b ) DAC/ADC A W &%, W HE
SPI_I2SPREDIV.MCLKOEN 74 1. CGHRAEASE (4, 15 LDIV f1 ODD_EVEN, . 20.4.2 &
1

3. M /AT LA E SPI I2SCFG 2F 17 #% Y1 CLKPOL 7 & S %% PR i 3 TR B0 AR P s B P AT DAt
SPI_I2SCFG.MODSEL 74y 1 Bt & k% v I>S i, HE SPI 12SCFG.MODCFGI1:0]i& ¢ IS 13 M
AL T R CRigEE) ; W E SPI 12SCFG.STDSEL[1:0]3E AR Y 12S 451l (PCM FrifE R,
W H PCMFSYNC frik#[F B #0) ; ¥ & SPI I2SCFG.TDATLEN[1:0]% # %4 A7 3, @i
SPI_I2SCFG.CHBITS {7 3% 35/ 18 1 454 fr 2

4. M P EERE R WTEL DMA, BB EEAEA SPT —Ff.
5. #ixJa, WHE SPI I2SCFG.I2SEN 174y 1 FF4f IS ilifl.
RIEFE
FHRR

4 RS LAEAFEBEATN, CLK 5l Md BT ms, wS sl dEsEtEHRFES, &&
SPI_I2SPREDIV.MCLKOEN 1% 2 i H =4 (MCLKD

YR SRR RAT, RIEIFET G . 20 E B AT MR R R AL i BIFE 0L % 745, SP1_STS.TE #5
BOLE 1. B, BANANFEIERBEE R iZ4 S i SPI DAT %-/74%. @it SPI STS.CHSIDE br&fr, ALk
K2 4T BHE AN Y A B . SP1_STS.CHSIDE {524 SPI_STS.TE G AL E 1 I H . 5 8 i B i e 3% 42 75
ERA R, I H AT DAUE S Bdimi. 24 SPI_STS.TE brEALE 1, fni SPI CTRL2.TEINTEN
AEE 1, WA W 5SRO B E R TR R 12S FrdE. V£ 20.4.1 F715

M P B 12S DhEeRy, fF SPI STS.TE txENLE 1 H SPI STS.BUSY #r&EMA 0, RJGIERR
SPI I2SCFG.I2SEN 174 0.

MR

MR P R I FE AN AR L. AN E AT

2128 TAEE MRS, AT ERCER B, JfH CLK 51 AT WS 5] JIAN £ S & AN 5 ERz. M4M8r
WA RIEREME S, I H Y WS T ZREARE M, KIEEFEIMG. (MRS R O A B A 12S
B ZrArds, AN W& A AT T IR@E .

MARER A B AL AN EOR RE T, B A S i3t SPI DAT 74, N 4, H
SPI STS.UNDER Fr&Ef7E 1. 0% SPI CTRL2.ERRINTEN f7 & 1, =4, $EnRiiRcg k4.

SPI STS.CHSIDE 5 & #5 7~ 24§l 8 & 32 10 288 % LB AS 70, A B QRIS IS REAR B, 7R B,
SPI_STS.CHSIDE Bkt T-#h i E 12S W &8 WS 55 (WS{E5 N 1 BEWRELSE) .

Bz

FHEER

T AECE e DL 16 ALk eI, AR AC B A B A K, BRI A AR T R IR AR e 2
BT

MR MRS AL A AT B AR BN AF, SP1_STS.RNE brBifi B 1, FdfiE & miss ol LA SPI_DAT ZF /7281
HY, 4nf SPI_ CTRL2 Z#/7#51 RNEINTEN 7 & 1, FWi/=4E. 132 SPI DAT 172875 k% RNE Andifr. fnif

www.nsingtech.com
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W) EIRER
Z T RS B B B, BB UGGk, Bk A, OVER AREALE 1, 412K SPI CTRL2 #F
f#4%+1) ERRINTEN A28 1, W74, fRrfiiRcard.

i3 SPI_STS.CHSIDE fi7, 4 CL &A% % ik 2 xh B 7 18 T A4S 2R, 24 SPI_STS.RNE Fr&ifii# 1,
SPI STS.CHSIDE 18 & #7.

BEHE R I T £ 128 ARifE, TR 20.4.1 B,
R R 128 ThEE, AFEE SR E . BRI, FIEKEERAAR PR

B OUREIE KR 16 7, AIE KSR 32 A2 (SPI_I2SCFG.TDATLEN = 00, SPI_I2SCFG.CHBITS = 1) ,
LSB X} 55 #x#E (SPI_12SCFG.STDSEL=10) .

1. (55055 A SPL STS.RNE #r &7 E 1;
2. BRMFZERT, SEfF 17 AN IPS BB
3. KM I2S (SPI I2SCFG.I2SEN=0) .

www.nsingtech.com

B R BEEKER 16 7, AIEKEZ 32 47 (SPI I2SCFG.TDATLEN = 00, SPI I2SCFG.CHBITS = 1) ,
MSB X} 5545t (SPL_I2SCFG.STDSEL=01) , S "tFliifitr#E (SPL I2SCFG.STDSEL=00) E PCM #%
{fE (SPI_I2SCFG.STDSEL = 11)

1. {55 SPL_STS.RNE trEfE 1;

2. BARRERS, FEAF 1A S I,

3. KM I2S (SPI I2SCFG.I2SEN=0) .

B JLff¥) SPI I2SCFG.TDATLEN A1 SPI_12SCFG.CHBITS 41 % #11 SPI_12SCFG.STDSEL % £ [{/F & & 4
B

1. S4B — /> SPI_STS.RNE #r &A1 E 1;

2. ARRERS, SEAF 1S S I,

3. KM I2S (SPI I2SCFG.I2SEN=0) .

MAES

A O AR A AR, AR R

SPI_STS.CHSIDE #5 & fif 7 24 1 & 1% £ 4 % B2 1) R A 7 i o A1 E A R AR A B, 72 AR T,
SPI_STS.CHSIDE HUik AR %4 WS (55 . <M 12S DiRER, 4 SPI_STS.RNE FrEAIN 1 KRR
SPI I2SCFG.I2SEN 174 0.

20.4.4 RS ENSL

SPI_STS ZFA72f A LA 4 MRERL, FHLURAL 128 MR IRE.

REZFZERES (TE)

MRIREAFAS, GRENE 1, FnHidE T ISk SPL_DAT #1788, MURIEEFES, ZhsEAiE 0.
BWEFIEZREL (RNE)

MR IET, EARENLE 1, A W CA BB A7 . 915 SPI_DAT #i A7, 1%AnEAL

i/ 0.

4227480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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%) EIREA
fArEAL (BUSY)
ARG, BUSY bRaEALE 1, UM RIS, BUSY dREMECHE 0 CROHRIER LB -
F &AL (SPI I2SCFG.MODCEG = 11) F, fEEUUNIA BUSY Fr&EAikE 0.

1 128 WEHOCABUAE I e, 1R ENLTE 0.

FEMBUELSEE I, BB IULM L8], BUSY PRG3R 1 4> 128 il K, AZAEH BUSY #r
BT ALER AE— AN HE T ) AR AR

FiEtrE (CHSIDE)
CHSIDE 7 S48 75 24 Rl R O EdE B ERIEE, 76 PCM AniiE R, XM EAEE = .

TERIEMUT, ZAnEALY TE brEME 1 R ERWEUT, 12468 E002Y RNE frEME 1 B
R RET, M EA ER (OVER) B R (UNDER) £%i%, iZtrEfMILE X, FEE 12S KHFHIT
I

20.4.5 &R bR &AL

SPI_STS Ziffasf 2 MHIRIRESL
L#FRES (OVER)

2 RNE pREALE 1, EEDAEIEOEPIRSE A, BRARE KA, X, OVER FrEHE 1. QIR
FUEREAI NI A, AP WeRE =72 . WX BUE B B B = Z 2%, SPI_DAT 2 f¢av X Or B Z AR 1%
Hd -

K VREE SPI DAT 23472411 SPI_STS 51788, 1 LLIEM: OVER br&EfT.
THitrFEAS. (UNDER)

FEMNEERUR, BRIEEHE NS — IR RE, IR SR GAF IR 1), UNDER #rERLE 1. WR
P REAH R B W, s == A

Bk SPI_STS #Ff7-#%iA k% UNDER {7,

www.nsingtech.com

20.4.6 1*S H Mt
FrE 12S i R R4 .
2 20-3 12S HHHHE R
W T HFREN i B HIAL
RIZEAATIRE TE TEINTEN
BIREAIESIRE RNE RNEINTEN
AR A UNDER
ERRINTEN
AR A OVER
20.4.7 DMA TjRg

TARAE 128 B, AN EER MR Thae, KA Z50R CRC, HAti) DMA #JZhfRe S SPI B —
PR
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20.5.1 SPI FAEREK

# 20-4 SPI T AE AR BT
o] regser | s]8|2|2|s]e|e]x]g]a]a]s]z][a]s]a]a]s]a]a]a][g]e]=] ][] ][]~]~]
w
[a) P4 o4 _ <
SIC|E|E|E(Z|E|g|8|B 48|
SPI_CTRLL Zl2|2l8|5|2|z|8|8|5]| BRR0 B2
000h Reserved sle|d|xg|o|le|d|2|=2|o =|d o
I 3]
Reset Value 0 0 0 0 0 0 0 0 0 0|0 0 ‘ 0 0 0|0
z| =z
4 z |z
BElEl 5 |E|2|Y
SPI_CTRL2 z|2]|2 g 2l=|=
004h Reserved w Yl g 5 2182
o w k)
&
Reset Value 0o|0|O 0 0|0
Clx | x| w
>l | Elx|lw|a w
SPI_STS g191a(8|e|a|e|z
008h Reserved o) o g 15|58
Reset Value ofo0|j0)]O0]oO 0 110
SPI_DAT DAT[15:0]
00Ch Reserved
Reset Value O‘O‘O‘O‘0‘0‘0‘0’0‘0’0’0‘0’0’0‘0
SPI_CRCPOLY CRCPOLY[15:0]
010h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘1‘1‘1
SPI_CRCRDAT CRCRDAT[15:0]
014h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘OIO‘OIOIO‘OIOIO‘0
SPI_CRCTDAT CRCTDATI[15:0]
018h Reserved
Reset Value 0 ‘ 0 ‘ 0 ‘ 0 0 0 0 ‘ 0 0 0 ’ 0|0 0 ’ 0|0
[3)
g =z < 3 2
SPI_I2SCFG (8 % MOEgFG o § ST?EEL & TDAlTOLEN T
01ch Reserved 2| = [1:0] 2 % [1:0] 3 Lo |z
=S 4
Reset Value ofo|jo0|0]oO 0 I 0|0 0 I 0]0
Z|&
ol >
ISPI_I2SPREDIV| Z | LDIV[7:0]
020h Reserved 0|8
= |0
Reset Value 000‘0‘0‘0‘0‘0‘1‘0
2
20.5.2 SPI #H| % /% 1 (SPL_CTRL1) (I’S MERD
Huhb A% : 0x00
SAME: 0x0000
15 14 13 12 11 10 9 8 7 6 5 3 2 1 0
T T
BIDIR BIDIR . CRC . ~
MODE OEN CRCEN NEXT DATFF | RONLY | SSMEN SSEL LSBFF SPIEN BR[2:0] MSEL |CLKPOL |CLKPHA
. .
™w ™ ™ ™ ™ ™ ™ ™w ™ ™ ™ ™w ™ ™
i B iR
15 BIDIRMODE | XU Jn] i H B =0

0: JEFE A" B,
1 “RAXE” R
VEE: A FEIHE PS #aC,
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Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 tEH: +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057



ah,
W) EIRER

www.nsingtech.com

prig Z2y i) i}

14 BIDIROEN R AR T i A e

0: HrHgEik (i) .

1 FH e (BURERSD .

EEHBRT,  “BLk” KL 2L MOSI 51, fEMMUEERT, “HLk” HiRd e
MISO 5|l

TERC: ABEHTE PS .

13 CRCEN fififf: CRC 568 &

0: %51k CRC iT5;

1: J43) CRC itH.

ZAL R BRI T AT

JEE: WAHAEZEESPI A (SPI_ CTRLI.SPIEN = 0) , A 555% 10, &WH .
TER: ABEHTE PS B,

12 CRCNEXT F—A~Kki% CRC

0: F—MREMERE KIEGAT .

1. F—MRENMERE K% CRC T 1725

JERE: 1E SPI_DAT #7458 GAR G — NI/ G [ &% 1.
VLB A PS #2(.

11 DATFF HAE kg =X

0: {3 H] 8 LA it kAT A%/ FR

1: fEH 16 A7 8 ik st AT Rk A

& HA25SPI 251 (SPI CTRLI.SPIEN = 0) Iif, FHE5%17, #WH .
VERL: ABEHTE PS B,

10 RONLY AR

ZA A1 BIDIRMODE 7 — 2 e 58 WUk B ) B (M AL 57 10 7E 2 A IR & I N 3 53¢,
AT A A B 1, AU ) AT T DU e, AT S B0 2 o 5

0: AT CRIEMEURD .

1: fnhizEee (U0 .

TER: R PS #EAC .

9 SSMEN B B AR

24 SSMEN # Bz, NSS 5II_ER - H SSEL A7 (I {H HE o
0: ZE IR E & B,

1. BN EEER.

VERL: ABEHTE PS B,

8 SSEL P 0 I 15 45 1R
ZAANAE SSMEN A8 1 AR X Be 7 NSS iF, H NSS 5|1 1/0 #1ELRK .
B AFETE PS (.

7 LSBFF Mg =X

0: JEKi%x MSB.

1: Stki% LSB.

TER: LR 2 B
TER: BEHTE PS (.

6 SPIEN SPI 1
0: ZXHE SPI Ak,
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Z2y i)

i}

1: f#fE SPI fik.
JERG: AFEHTE PS B .
JEE . 2GIEHT SPI AN, IEEE 20.3.4 R FEARTE.

5:3

BR[2:0]

e
000: fPCLK/2

001: fPCLK/4

010: fPCLK/8

011: fPCLK/16

100: fPCLK/32

101: fPCLK/64

110: fPCLK/128

111: fPCLK/256

PERE: IS IEEA TN, RIS A,
PERE: TR FS #t

MSEL

TR

0: PoE NMBLH;

1: BCENERE.

VER: 2 IEIEEAITHINNG, A GEIECCEZL.
VEE: FEMHE PS #AC .

CLKPOL

R bl

0: AR, SCLK AR

1: FHARAR, SCLK fREFmHF.

SR G IETEHITHIRT R, A BENECEiZ ).
MR REITE PS (.

N I

CLKPHA

I Bl AL

0: 55— IR Sl

1 35 AN PR AR B0

TEE: W RTINS R, A BEEZ .
TEE: AFEITE PS .

20.5.3 SPI ##|&F 72 2 (SPI_CTRL2)

Motk wA: 0x04
HAE: 0x0000

15 8 7 6 5 4 3 2 1 0
I I " Resened I I NN | e | s Reserved SSOEN |TDMAEN|RDMAEN
. . . . . . . — — — . — — —
i, B4 iR
15:8 Reserved RE, LAREEEAAE
7 TEINTEN FORGAF S H T e

0: ZEik TE HiHr;
1: J0¥F TE #Wr, 24 SPI_STS.TE AxEBENA 17 W FEAHWHER.
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(e

Z2y i)

i}

6

RNEINTEN

B AR s e
0: Z51F RNE HlH;
1: f0¥F RNE W7, 4 SPI_STS.RNE F5 & & {7 22 A4 i sk

ERRINTEN

HrRrhb i RE

245% (CRCERR. OVER. MODERR) =R, 4o f il & 15 7 A Hh e
0: A% LR b

1: RVFHERF .

Reserved

TREE, IR AL E

SSOEN

NSS %t ff e

0: ZEIEFEF AT NSS i, 1% i LA LIEE S F WA

1. WAIFRR, PR ERET NSS fith, & A e TAEE L E &,
VLB AT PS 2.

TDMAEN

RIXZEAT DMA ffifiE

HZALHBCER, TE bRk — BHCE AU H DMA 53K
0: ZEIERIEZEAF DMA;

1: JABRIEGAT DMA.

RDMAEN

PN DMA {ifE

MZAI R E R, RNE brdi— By E AR H DMA iR
0: 5 1E420%24F DMA;

1: Jash#%IZE17 DMA.

20.5.4 SPIIRAEFF4 (SPL_STS)

Motk fwAZ: 0x08
HAME: 0x0002

15 . . . . . 8 7 6 5 4 3 2 1 0
Reserved BUSY OVER |MODERR|CRCERR | UNDER | CHSIDE TE RNE
I I I I I r r r rc_w0 r r r r
Al B R
15:8 Reserved REE, DAIRFFE AL
7 BUSY bR &
0: SPI AT
1: SPLIEIC TS, BE KIEHEMIES.
AL TR E AL S B AL
B EIHS T 75 B4 &, 1A 20.3.3 R 20.3.4 54,
6 OVER T AR

0: AT H DL H R
1: HIU AR
AL BB AL, BRI RN RTBRAEFSIREAELS, 7% 204595,
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(e

Z2y i)

i}

5

MODERR

A IR

0: ¥A H BB AE R,

1 B R .

A B, RS AL, RTRAFFAIREAER, 2% 203.7 15,
VEE: AFEIHT PS #aC.

CRCERR

CRC #ixbr&

0: UgF|f¥ CRC 5 A1 SPI_CRCRDAT 2F74% HH (1 E I 5
1: Yc®# CRC {51 SPI_CRCRDAT 275 2% H HIE A VL IE
AL BN, RS 00 MR

TERC: ABEH T PS HC,

UNDER

bR E AL

0: ARKHETi:

1: RA T

ZhrEA A E T, B ANREFANE 07, TR 2045 7.
TR AR T SPI =,

CHSIDE

FiE

0: i ZAL R BE U 75 E 5

1: i E AR B E A 758

VEE: AEEIH T SPI . PCM HECE R B R X

TE

0: ARIBZMARES;
1 RIEZM N

RNE

L RLIE Sl
0: Gt At
L il eraEas.

20.5.5 SPI #IEFF2s (SPI_DAT)

Motk fR#: 0x0C
HAME: 0x0000

T T T T T T T T T T T
DAT[15:0]
1

™

Ak

Z2y i\

iR

15:0

DAT[15:0]

R R IE B AU I B

AR TG — MHTE (RBED  F4—MHTF BRER -

SRR S B ROR AT ARG IR R S R A7 L i

% SPI AT BE: M4 SPI_CTRL1.DATFF A7 %) Hd ik =X i 358, Hiodl i i Al

WerT LA 8 ALE#E 16 hift). NORIEIEMAMHRAE, 728 FH SPT Al i 52 4 s b
Ko

ST 8 RLHIBE, b e 8 ALf, ARIEAEIN R4 F SPI_DAT[7:0]. TEHEYUN,
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prig Z2y i) i}

SPI_DAT[15:8]#%58%1 4 0.
BT 16 LHIEHE, SErPasE 16 AR, RIEFEE 2 F BIRA IR o7 A7 4%, |
SPI_DAT[15:0].

20.5.6 SPI CRC ZHRFFSE (SPL CRCPOLY) (IPSEXTAMEA)

Wbk {mFZ: 0x10
EAifE: 0x0007

15

T T T
CRCPOLY[15:0]
\

™

Al B4 #id
15:0 CRCPOLY [15:0] | CRC Z IR ZF1F4

ZHERAE T CRC iHENH A 25K
HENLME N 0x0007, HRHE S AT LA B HAh H1E
JER: AEH T PS (.

20.5.7 SPI Rx CRC 2175 (SPI_ CRCRDAT) (I’S #RXTFAMER)

bk wAs: 0x14
A : 0x0000

ALk 2R i 3o

15:0 CRCRDAT Bl CRC F17 48

TEJHH CRC 115K, CRCRDAT[15:0] 8% THKIEW I T 1151 CRC fH. 47
SPI_CTRL1.CRCEN 5N ‘17 B, &F/FHEPEL . CRC 115 H SPI_CRCPOLY
) 2 T

LA R B 8 Ao, AR 8 B 5itE, JF Hi%MR CRC8 7 ikiker: %
ik 2oA 16 A7l , ZFESFITE 16 M4 5115, JEHILE CRC16 MbriE.
VERL: 2 BUSY B8 17 BIEZ &G 17, # A RE R AN IE T E 1 -

TR BEH T PS .

20.5.8 SPI Tx CRC & f7#% (SPI_CRCTDAT)

Motk wAs: 0x18
HAE: 0x0000
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0

CRCTDATY[15:0]
,

T

(e

ey

it}

15:0

CRCTDAT

K% CRC 2917 a%

£ /5 H CRC 5, CRCTDAT[15:0] 8L & 7K E R IR M5 75 W CRC #fE.
247F SPI_CTRL1 Hff) CRCEN fi5 N ‘17 B, iZ%ZFEasiEi. CRC 518
SPI_CRCPOLY H fj £ 1izk.

AH U b 1 B 8 AL, UMK 8 A 5, JF HA%ME CRC8 M EET: 4L
ks =N 16 A7y, FFASPIATE 16 MIES5IHHE, JEHILE CRC16 irdk.
JEE: 2 BUSY By ‘17 W iZar i, 15 a GEEERIN IE BRI A1 -

YEE: AR TIPS #a.

20.5.9 SPI_I’S FC E & f7%% (SPI_I’SCFG)

bk : o0x1C
AP 0x0000

15

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

Reserved

:
MODSEL| I2SEN MODCFG[1:0]
.

FE%C Reserved

: :
STDSEL[1:0] |CLKPOL| TDATLEN[I:0] | CHBITS
. .

™ ™ ™ ™ ™ ™ ™ ™

A3k

22y i\

(P

15:12

Reserved

Pred, IR FFEAAE

11

MODSEL

12S # ik #

0: %4 SPI #t;

1. 4% 128 .

JEE: 12 SPI 5 PS St i i & .

10

I12SEN

I2S ffiRE

0: KM I2S;

1: IPS fifE,

VER: ABEH T SPI .

9:8

MODCFG

S i B

00: MBEKIE;

01: ML

10: F B RI%;

11: FRFEA

JERE: 2 PS I A A
VERL: ABER T SPI .

PCMFSYNC

PCM 1y [] A

0: FLMi[E

1. KiFEL.

YL %712 SPI I2SCFG.STDSEL = 11 (PCM /(&) A& X o
VERL: ABEM T SPI #.
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6

Reserved

RE, IR FFE AR

5:4

STDSEL

I2S ARtk £

00: IS KFIVbRHE;

0l: EFTRFhadE (ZEXFFF)

10: IR FbriE CAXFF)

11: PCM #Hrdf.

PN 20.4.1 FEAY

TERC: NIEBHIRIE, 20 PS T[] i &
JERC: ABER T SPI (.

CLKPOL

B 1B AR

0: I2S B ep s 1L AR HLP

1: I2S BBl b m i o

TERC: KNIEBIRIE, Z0 T PS KT &
TR R T SPI .

2:1

TDATLEN

A R K

00: 16 frHHRKCEE

01: 24 P EHRKE;

10: 32 FEEEK

11: ARir.

TERC: KNIEBIRIE, Z0 T PS KT &
B AT SPI (.

CHBITS

PR CREASE 0 8 80l A 50

0: 16 7%;

1: 32 {75,

X3 TDATLEN =00 I, ZAMEHIEAFHEL, N,
B

TERG: KNIEBIRIE, Z0 T PS K[ i &

VER: AFEM T SPI A

A T K B S e B A [E 52 32

20.5.10 SPI_I*S T4 Miar /7% (SPI_I2SPREDIV)

Motk wA: 0x20
EA71E: 0x0002

15 10 9 8 7 0
Reserved %%INK g\l?gﬁ LDIV[7:0]
™w ™w ™
i, B4 iR
15:10 Reserved PREE, IR EEEAAE .
9 MCLKOEN | JiHodd i 4d g

0: SR PH B I Bl th
1 I Bl i AE g

TER: IETIIRIE, Z KA PS KA &, iR T PS Z#0, 1 FEMHT SPI#

431/ 480
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Eiiipy

o

ODD EVEN

TR ETS

0: SEFRHHRI AL = LDIV x2;

1: SERRIER SRR = (LDIV x 2) + 1,

. 20.4.2 T

JEE: IEGIRIE, KPS XA E, Z AT S T, 1FE/HT SPI#
(.

7:0

LDIV

2S 2T

2% E LDIV [7:0] =0 8¢ LDIV [7:0] = 1

PEIL 20.4.2 BT

R KIEGIEESE, Z7IKE PS KERSZE, Z (KT PS FHC, 158/ 7 SPI %
EZ08
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21 SERFEFSP (RTC)
21.1 f&jfy

® SUNI AR (RTC) f&—MHSLH) BCD JE I &t/ ds

® IR SRR B &AM

® T g S I B e E I

® g B

® W32 T e EmAEREN. B’ s B L AL B Ul - BB (BB
® PN 32 AL E AT AR B AR B EAD

o HTRERMETIRE

® SHIEH G —ANFE RSB I SR B IR (50 3k 60HZz) AESEF T ik H Uik R
® T B IR ISR Y b X N AR A

o IfIEELT)AE

® AP/, IR A WEH B, MeEEEN S, RHEE. AR

®  [EZhHAT 28, 29 (JHAE) . 30 I 31 K H Mz

e HIE RTC J3HIF HH R TAEJLEN, RTC A=k, L& RS (RUN. LP RUN,
SLEEP. STOP k&)

® SCHFMCRHMICTI#ERE (SLEEP #:(. STOP =) Tt MCU

www.nsingtech.com

21.2 FERMH
R ik
RTC W80 ] LA LSI. LSE 1 HSE H0Miti>k, 737l /& 30KHz. 32.768KHz Fil
i b
HSE/128
H S HP4 b, #b. 435k, /NF(12 8724 #8X). RCEBL). HE(H). A
o XUSHHRARAZEE APB ML RS Far (728
M i H 27 4748 RTC_OUT w] LARC B oA Kk e i AR 2 GPIO,  [FII FATT AT DLIE £
e B/ Sk i CPU ) SLEEP. STOP #3t.,
Al gmAE AP SR Wi ThaE . T LU H D BUP AR A ok ek . W eher LLaE
R it RTC_OUT e & i i 2 GPIO, 7] LAMaE CPU 7E UL HC & £ A SLEEP
STOP A= i
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Rt ik
I 2 AN IB R RGGRR G — AR, WA R F R AR A
> Lk, BN LP 5T AT R A R 1 — AN SRR
- GPIO A AT fsh 4 (RAFIN [V BRI B o & S e 28 5 IS D RE A 2 1 SRV
Shh, NS TT LA I A A R
Alarm A/Alarm B 7 Wr/Z5 44
N B ¥ 2
R g g
AR
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21.3.1 RTC #EH

& 21-1 RTC {EE

EXTIO
LS| — |
Shadow register EXTI1
LSE —p»|
HSE/128 —— EXTIL
RTCCLK
ck_apre ck_spre \i
Asynchronous Default value Default value
i »| Timestam
) » T Blts_presFaIer 256Hz > Syr}chronous RTC_SUBS 1Hz BCD RTC_TSH > e_sta p TISE
Calibration 15 Bits prescaler Calendar RTC_DATE register
20bits counter

— |
WKUPSEL[2:0] RTC_ALARMXx

Prescale
2, 4, 8, 16

—» _ .
—] > A
—]
:

> ALBF
OUTSEL([1:0]

\

; > Output [ jRTC_OUT
TPFREQ[2:0] RTC_CALIB | Control X
Prescaler RTC_WKUPT

»  WTF
256, 512, 1024, 16 bits wakeup

2048, 4096, 8192, automatic reload timer
16384, 32768

RTC_TAMPL O————— %[ Tamper Detection |
RTC_TAMP2 O———# _ Tamper Detection |

4 Vl
\

y

TAM1F

\

TAM2F

RTC 45 LA AR -
W Alarm A Fl Alarm B S/ I
WA/
B \RFEA/
B RTC HihiDhae:
€ 256 Hz 33 1Hz N B4 H (24 LSE Sl 2 32.768 kHz)
& PP (RPERTRCED  Weh A WP B AIE
& HEhMemERH RIERTECED
B RTC fiA\ThfE:
L S REIEEE G el
435/480 BERBARBHHRAT NSING TECHNOLOGIES INC.
Hhs VYT L X BRI X A 1005 [ R R A
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21.3.2 RTC ##lf GP1IO
B AR 2 IOM (B3] PC13) B EXTI B, WiiRJE BEXTI AL, HARIE S 2% i [0 il Ak Yk 5%
(EXTL TS_SEL).

RTC OUT (. mefig Farok et (256Hz 5% 1Hz) ) B $| PC13, A% PC13 GPIO /&2 fH4fd
&, PCI13 15| lC & i RTC =1 v

PC13 5| fii#k FHF TAMPER1 N2 5[, PAO 5% FAF TAMPER2 A {24 5] 1,
PA10 1 PB15 fEfS#% FI/F RTC REFCLKIN %4l A\ 5| i .

21.3.3 RTC HHBE5HY

HAJE, FrE RTC %i1i4s (B RTC_CTRL, RTC TMPCFG, RTC INITSTS[13:8]24h) #ZEEHRIH),
JIT B I RTC BRI a7 A7 48 7 3% NP IR A MBS RY

B ¥ 0xCA 5 N\ RTC WRP ZA7#%

B ¥ 0x53 5 N\ RTC_WRP & /748

TEMRBNX S 5 A7 8 e, AN REEH (AL S PR BRAE RTC #3F E A7 81 B8 b S HL i) AR A RTC_WRP
AAF A S ERAE . MBI WEIET. MU, XA E AR SR A SR AR B A R

21.3.4 RTC B9 Wi

RTC I8
WM LSE gk
W LSTHHp
W HSE/128 ik

N T FEARIIAE, 5053 5as 50 95 20 T Bitas A [R5 1000 A - W0 SR RIS S P AN 03 e, SR 2D T
oy s R AT g

W 75D B g B RTC_PRE.DIVA[B:0] Az f%
W15 [7[FE T Aies tH RTC_PRE.DIVS[14:0] {745l
forapre F1 feic spre 22 20U

f _ fRrTCcLk
cxapre RTC_PRE.DIVA[6:0]+1

f X B fRTCCLK
CK_SPr®=  (RTC_PRE.DIVS[14:0]+1)*(RTC_PRE.DIVA[6:0]+1)

ck_apre I F T-%f RTC_SUBS WAV T H 2 52 Bt . 243038 0 if, ] RTC_PRE.DIVS[14:0]f {4 ¥t
hn# RTC_SUBS.
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21.3.5RTC B/

XA AT A AEAS, 73/ RTC_DATE, RTC_TSH Al RTC_SUBS. RTC It [AA1 [ #4745 T LUt 5
TEAFa I . WATCAE YT, LRGSR RIS A . X =AM A

B RTC DATE: WEMEHH

M RTC_TSH: ¥ &I (]

B RTC SUBS: B:HEFS

FERRMAS RTCCLK A2 )5, K40 H I EE H BT %748+, FB% RTC_INITSTS. RSYF £ &4
1o W FEAEMRIAEEN B R AT . iR HIX A, P APas(E 2 > RTCCLK J& )5 S #
1B

ERUAESL T, G P20 ) B e A2 3 i, e M T Aas N A . H AT RUE i i E
RTC_CTRL.BYPS {7 BV i) H i 27 1728

4 RTC_CTRL.BYPS=0, HFMNFFEHFAHEFDE, 243 RTC_SUBS. RTC_TSH 8 RTC_DATE &7 #%
i, HBERLR APB1 B ISR (faps1) 220 7 5T RTC B EMAIR (frrccik), 1 HA ST H L APB1 4
AT RTC BRSO . RAR A RALY T 54748

TERL: WRACE TRV B, AFEAN S 38— TR VLA B, JE 2ENT IR VE A B IE 7 AT LR
W VLB 1 Hr

21.3.6 B i¥IisAL R B

Tior B AN H P T i DA AP IR AT RIAG1L
B Ed%E RTC_INITSTS.INITM A4 1 #EAWIIGHEL, R J5554F RTC_INITSTS.INITF 74k E 1
B %% RTC PRE.DIVS[14:0] Ml RTC PRE.DIVA[6:0] fi

B S5 HDME, BEENTEAH R 75788 (RTC_TSH fl RTC_DATE) , j#id RTC_CTRL.HFMT
ArER B RS (12 ZNFER 24 /NI

B #ETE RTC INITSTS.INITM £73E H AT aa AR =
H s B AE 4 A~ RTCCLK W80 A G B3 WS T 27 f7 s ngk, SR Ja A 8 H ik 5ss .

R RTC AW AT, FH4%9E RTC _SUBS.SS[15:0]f{E AN T 2 HANEEF RTC PRE.DIVS[14:0],
FHEE— N RTC_DATE % /78%.

21.3.7 H PF7iEx

1. ¥4 RTC_CTRL.BYPS=0 FiEEH

W RTC_CTRL.BYPS=0, WM T ZF A4t H ifE. N 7 IEMEE RTC H i % 745 (RTC_SUBS,
RTC_TSH 1 RTC_DATE), APBI W #0201 & KT RTC BB T) 7 75, EALMELOL R, APBI
i B TR FRASRE /N T RTC IR

WIR APB1 W88 A KT BORZE T RTC BRI 7 1%, 1E2% N rD B H JifE

B {ZHURTC SUBS. RTC_TSH £l RTC_DATE {& Pk

4377480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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PP ROt R SRR, MBI R =2 IR, AR, 75 20358 = AU
W5 = R EE T AN IR

S8 A7 45 (RTC_SUBS, RTC_TSH M1 RTC_DATE)%: 1~ RTCCLK J& M58 — o Wi 2R A - A SR AE A N [A]
WENTPIAS RTCCLK J& B H e, WA — IR BUS 2 AU A B RTC_INITSTS.RSYF fi7.

FE—SERENLN, B H P32 /i /%5 22557 RTC_INITSTS.RSYF {7 #7#& 1.

B IR EN AR J5 , &R RTC_INITSTS.RSYF 7, #RJ5%fF RTC_INITSTS.RSYF {7 #
1,

m REHEN

m OFsEswisnit.

B OEsEL.

2. ¥ RTC_CTRL.BYPS=1 i}iBLH 5

Wk RTC_CTRL.BYPS=1, EH#EEMHHIHEES P H e . EMEERDL R, MARThFER A i f5 5
BH PMERA SER, Htiat RTC_SUBS. RTC_TSH il RTC_DATE 3% S2 8048 AT GEAS A2 5] — I 21110 o

N T ARUEEEE R H A A IERa T, 7525 5)3E RTC_SUBS. RTC_TSH F1 RTC_DATE Wik, #RJ& X #§Ik
B BE AT LU, W SR ARSE, WA B B 2 R 1 .

JER: BERTC SUBS FIRTC TSH )5, i Bk )G 13E— | RTC_DATE #7 {7 #%

21.3.8 BEAER 44 H

4 RTC_CTRL.COEN f7 & 1, PCI13 5| ¥ fa B A& dE I B0 . 40 2R RTC_CTRL.CALOSEL= 0 A
RTC_PRE.DIVA[6:0] = 0x7F, RTC_CALIB #i# 455N frrccik /RTC_PRE.DIVA[6:0]. 24 RTCCLK #ii%HN
32.768 kHz I}, #eEft 256Hz. T TR RMES), @BUEH L.

24 RTC_CTRL.CALOSEL=1, " RTC PRE.DIVS[14:0]+1"/& 256 HIAFZ®Hf%, RTC CALIB S h AR
frrccrk/(256 * (DIVA+1))4A H . 24 RTCCLK #1i% Ny 32.768 kHz Al RTC_PRE.DIVA[6:0] = 0x7F I, #vEdH
1Hz.

JEE: 24#EFRTC CALIB 2 RTC ALARM #iii#f, RTC OUT F/BIPC13)# 5 51 & i«

21.3.9 W] YmFE i B

RTC A 2 D ATgwAE b Bl A A B B

J#id RTC CTRL. ALXEN £ 7] M gEE < ] RTC W8 . @R Alarm {85 H JI{EAHUCHES, ) RTC INITSTS.
ALXF brEWE 1. 408 RTC CTRL. ALXIEN f§ifE, w] DLESEAT = H i 7 BOR i & i e .

b4t : 5 RTC_CTRL.OUTSEL[1:0]ACE /5, [fh A FlH e B v DAL 2] RTC_ALXRM fith, #JLAE
it RTC _CTR.OPOL it & %1 i A 12

VEB: 2R F WA FHRTC ALARMX.MASK1 (/& 17), RTC PRE.DIVS[14:0] #AZ0 AT 3, LURIEIE 1R

21.3.10 [H$ECE

il B A A B B G E AL BRANT -

www.nsingtech.com
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B @i %R RTC_ CTRL.ALAEN/RTC CTRL.ALBEN 172 BEf S A/i4F B

B fE AP x AR (RTC_ALRMxSS/RTC ALARMX)

B @i % E RTC_CTRL.ALAIEN/RTC_CTRL.ALBIEN iy 1 g% A/f%h B il GX— DA i 2
SIIp)

B @it i%E RTC CTRL.ALAEN/RTC CTRL.ALBEN £y 1 {##g 4t A/ B

21.3.11 M8y

*4 RTC_CTRL.OUTSEL[1:0] !=0, RTC_ALARM #iith DhAEd0E . A4l RTC_CTR. OUTSEL(1:0) 1 {H 18+ [l 4
A St B B e e A L

RTC_CTRL.OPOL f3%fil%h Ay [WEP B Sl i H i b i o

##% RTC_CALIB Z{ RTC_ALARM Z#itfiff, RTC OUT 5|l (PC13) £ HZhICE NI -

21.3.12 it B ez

16 A7 A] 9w FE H SN Eas 7T CAEIS 2 0 B 7= A B B v bR 6 o e i mT DLKE R s i 28 VG L e 21 17
fir. it ¥ & RTC CTRL.WTEN 1 LLJE F € I E Shme it Th g .

CIRYSv ey il NG R R

B 2. 4. 8¢ 16 44 RTC B4 (RTCCLK) -

fiz%t RTCCLK K H LSE (32.768KHz), {E7r##%E] 61us BTG HL T, T LLAC B M rp b7 o 3910 122us ~
32s.

B NI ck_spre.
B 1% ck_spre #i% N 1Hz, W] FHMGBERT (8] VG H 2 2s ~ 36h, 733l 1 7
€ 4 RTC CTRL.WKUPSEL [2:0]=10x, J&IEHEIN 2s # 18h
€ 4 RTC CTRL.WKUPSEL [2:0]=11x, JAIEH ) 18h ¥ 36h.

* RTC_CTRL.WTEN A EH 1 ZJ5, [ FiH3Es IEfEE1T, eiA%] 0 i, RTC_INITSTS.WTF A7 24
B 1, Wil % E RTC_CTRL. WTIEN £ 1, 24 & M ma i b Wb a A fd ok i, 15828 ] DLIE R Sh#E A .

JEAPERR S H . 24 RTC_CTRL.OUTSEL[1:013 4% J& BT me i J AT LABLES 2] RTC_ALXRM Hith, H 3k
RTC_OUT 5| HI(PCI3)ECE N, FiHi#iet:n i1 RTC_CTR.OPOL AL & .

21.3.13 MefiE 2 i) 2R AC B
R IR 55 14 0 26 I (T -

B EdIERR RTC_CTRL.WTEN K IR EE 52 I 2%, SR )5 56 4F RTC_INITSTS.WTWF ArE A7 E 1
B @ E RTC_CTRL. WKUPSEL[2:07]35 F5 M g 5 I 2 A b

B #EITi%E RTC WKUP. WKUPTI[15:0]Ac & Mefi [ 5 5 n #i

B E % E RTC_CTRL. WTIEN o e nie i i 7 (b nT AR 75 Bk %)

B #id % E RTC CTRL.WTEN A7 J M i 5 i 3%
439/ 480 BERBARBHHRAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057



Ay,
W) EIRER

www.nsingtech.com

21.3.14 BB BT 68

I IAE AT LLdE IS RTC_CTRL.TSEN A E N 1 K8 . 47E RTC_TS 51 A 2 i (A AR, %
) B A A A7 AR I ) Bk 27 A7 2% (RTC_TSSS. RTC TST. RTC TSD) 1, JfH RTC INITSTS.TISF £
Wi BN 1. Wi RTC_CTRL.TSIEN W& N 1, WIE &G AR L= A d . WisR7E RTC_INITSTS.TISF
CAEEN 1 RIS RS AE, AR RTC INITSTS. TISOVF &R EAN 1, FEHIREZ
fi4% (RTC_TST Ml RTC_TSD) ¥4kZLORAFHT — DN FAFIIME, X EIRSE 25 RTC_INITSTS. TISF=1 I, [5f[A]
BAF A28 (RTC_TST F1 RTC TSD) HUEA LA .

78 [R5 1 RE 51 i B 1) Bk = Rk R ZE )5, RTC_INITSTS.TISF fE 2 4~ RTC_CLK RN KEN 1.
RTC_INITSTS.TISOVF ] 4= % A #E 18 o IX & Wk & W 5L o > i) [A) Bk SR AR R 40, XAl e 3 3
RTC_INITSTS.TISOVF J“1”1fii RTC_INITSTS.TISF 4“0”. [FUt, 7EAMIE] RTC INITSTS.TISF ~“1”J5,
FAEM RTC_INITSTS.TISOVF fi7. ¥4 RTC_TMPCFG.TPTS ik BN 1 B, AAZZEF ] DAl & i e Bk 2
F.

U SR JE R IS TR A I TR 5 N [T A 2% i SR [ e 2 N AR SR R T B SR 5 I
NAZH A 2 S S e Bk 3. IR TR B AE T DAAE EXTI 3£ 16 A GPIO 3 I i AR — 4> _EA k. i
i E AN EXTI TS _SEL.TSSEL[3:0] A7 RiEFAE %111 GPIO 5],

21.3.15 N2

FLHEWAD NS, RTC TAMP1 5|25 PC13, RTC_TAMP2 5|1y PAO. RTC_TAMPx 5| ##a] FIfE
MNZHHAT TSRS A PRI, 1 o AR R Al fic B 38 9% T A6 A He TS A
2 E) RTC_ TAMPx 440, 415 RTC_ TMPCFG.TPXNOE=0, ] RTC BKP(1~20)27 17 #4545 5% o
NZREMIEE

B ZA NG G, B AT ISR E . P R EE 13 E RTC_TMPCFG.TPXEN {7 2 ATHCE A
ARATIM o 24 NAZ T IAE BE S AL B NAR FAF 1, WPk RTC_TMPCFG.TPXINTEN 2 # 1, W ANRFHAAT LA
PR IE H RTC INITSTS. TAMXF A 1.

*4 RTC_INITSTS.TAMXF 5B N 1 I, oyt il 3 [ — 51 A A2 AE
NBZ BB B R

4 RTC_INITSTS.TPTS & E N 1 i, AR AR AFAR o] G fid & I (A& S, JF H RTC_INITSTS.TISF iz Al
RTC_INITSTS.TISOVF {74 15 B Jy 1E 5 H I [R) 8RR

N ONGIBUE 3 oell]

4 RTC_TMPCFG.TPFLT[1:0] fii&E RN 0 B, AR EENBIFERN, EAFSRTFRETEZ —H
RTC_TMPCFG.TPXxTRG frf5 il 44 AR VR, RTC_TAMPx 5] AN = A — S N dar il 4
{8 R I v RS BT SR ORAIE AR A A B i 7= 2R A 80, UM g g 7 B I8 I SR 2 A 5 | TR
*4 RTC_TMPCFG.TPFLT[1:0] = 0 H RTC TMPCFG.TPXTRG = 0 i, 1% EHAANE, WERERN AR
BN E AT, AR AT DU I B AR A

RTC_TAMPx %I\ FIE S BRI

*4 RTC_TMPCFG.TPFLT[1:0]f7 & & Jy 1/2/3 IF, N2t i & A H~FAll. RTC_TMPCFG.TPFLT[1:0] ()
HIGE T RFFIEL
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BEUCRAE BT P AR 5] A 38R s B AT FRe i, T35 FBI IR i RTC_TMPCFG.TPPRCHI1:0]474%
#l. 24 RTC_TMPCFG.TPPUDIS % & A 1 I, FiseHEH2E

i RTC_TMPCFG.TPFREQI2:0] #fi € B P A I (KR A A, AT A AN ARSI ZE IR AN b R7 D6 2 (8] 1) i
(EE (iR
21.3.16 R4 B IIREELE

= 4 W} 3h A AT i i RTC CTRL.SUIH . RTC CTRL.ADIH #1 RTC CTRL.BAKP 17 #% il . & &
RTC CTRL.SUIH £/ 1 B H & — /Mo, & E RTC CTRLADIH A 1 K <38 i — /).
RTC_CTRL.BAKP A7 7] T fF s A i A it i 5 .

21.3.17 RTC UM EFFRNBERIE

2 H P RE S AR A Lo AP R ZE I, R RAE R AL D e kAR iy H T ROAS L

H 7] BAf# ) RTC_SCTRL.ADIS Al RTC_SCTRL.SUBF[14:0] 8 K A% Bt K AEIR SR AT 1s. JHHES RNy
1/(RTC_PRE.DIVS[14:0]+1), 7~ RTC_PRE.DIVS[14:0]/\MEARK, PR E . A 7 [R5 5040 8 i
{R¥FLE 1Hz, RTC_PRE.DIVS[14:0]# 5 = Wk7E RTC_PRE.DIVA[6:0]#4 I, WITIFEEA .

W R AT, P L2k # RTC _SUBS.SS[15]107/2 75 A 0.

£245 N\ RTC_SCTRL #7285, BF464> 3 & RTC_INITSTS.SHOPF 5, & W PR #R A Ab T IR AS
— HPRE AR SE R, A R .

21.3.18 RTC HFEh g% R

B R TR A TR A M A P I RTC I o ok SE IR . B A BERHE /Y 5% 0.954 PPM,
[ 4-487.1 PPM %+488.5 PPM.

M NBIZE A 32768 Hz I, HEEBARTECE Jy 229219218 RTCCLK JEHAEL 32/16/8 70, k3Rt 2 1Eas
(RTC_CALIB) F/¥1ESa 2 A /> RTC_CALIB.CM[8:0] > RTCCLK & .

RTC_CALIB.CM[8:0] FIE K7~ fE4R 52 4 I 2k A ) RTCCLK ik % . RTC_CALIB.CP ] H] - #4i
488.5PPM, i 2" 4~ RTCCLK Ji {4 N —~ RTCCLK ik

*4 RTC_CALIB.CM[8:0]#1 RTC_CALIB.CP A& IS, 34 h0 i) A5G Bl y-511 #+512 4~ RTCCLK J43H,
R HEVE ] J9-487. 1ppm £+488.5ppm, 7 FHE L1 0.954ppm.

JER: 2§ RTC_CALIB.CP =1 #/ 4245 RTCCLK , RTC F5 & ML) REA FT M s
A BORHEI (fou) ATHERTLAF AR5

RTC_CALIB.CP*512—RTC_CALIB.CM[8:0] )
204+ RTC_CALIB.CM[8:0] - RTC_CALIB.CP * 512

Jear = frreex * (1 +

ERE: n=20/19/18
¥4 RTC_PRE .DIVA[6:0]<3 B H#E

Y BRI AEE (RTC_PRE.DIVA[6:0])/h T 3 I, ANfEHRF RTC_CALIB.CP % E N 1, Wik RTC_CALIB.CP
HEEN 1, NWPK 205,
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% RTCCLK #iZ N 32768Hz, >4 RTC_PRE .DIVA[6:0]<3 Ff, RTC PRE.DIVS[14:0]/H1E N %8 /) -

B Y4 RTC_PRE .DIVA[6:0] =2, RTC PRE.DIVS[14:0]=8189.

B Y4 RTC_PRE .DIVA[6:0] =1, RTC PRE.DIVS[14:0]=16379.

m  RTC_PRE .DIVA[6:0] =0, RTC_PRE.DIVS[14:0]=32759.
A ROBHESR (o) FTHEATA T A RH54.

ER: n=20/19/18
IE RTC i

Jear = frrecik * (1 +

256—RTC_CALIB.CM[8:0] )

RTC it 1Hz 7%, HTlEALUE RTC R .

FEAT BRI & S P DB RTC MBI, 2 AT R I 2 > RTCCLK J& ISR 22 o o SRl & ) 3] 5 I v
MR, AT BLHBRIR 2 .

B ORERIN 328 (BRVO
S FRE Y 32 0B BN & 1Hz Revidr ] DU ORI =12 Z27E 0.447ppm LA (32 FPNN 0.5 4> RTCCLK

FHD

B RERA 16 7.
RS T 16 F0 ] HAIN & 1Hz Revidr i n] DU ORI =12 Z27E 0.954ppm LA (16 FPR 0.5 > RTCCLK

FARD .

m o ORUERIY 8 A

204+ RTC_CALIB.CM[8:0]- 265

fEFIRERAE 8 FOREMIMIE 1Hz Ffkf ol O ORIl B IR ZEAE 1.907ppm LA (8 #PA N 0.5 4 RTCCLK

FAHD

24 RTC INITSTS.INITF=0 I, RTC CALIB %47 %% 7] LAIE L DL N A5 98 5 5

B Z5fF RTC_INITSTS.RECPF=0

B —SH{EBS A\ RTC CALIB, #AJ5 RTC INITSTS.RECPF i HZIH# 1
B ORI B BIE S N RTC_CALIB JG /I 3 4™ ck_apre AN ZERL

21.3.19 RTC & Ih3EHER

IRIhFERE S RTC TARRZS 1B HRTIFEAR AR
SLEEP 1IEH TR RTC i
STOP RTC I #9524 LSE B LSI I 1EH TAF Bk Al BE B SIS A I (R B
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offe] regiter [ B[ 3[&[R[x][ &[]][] a][s]a[a]=]g[a][z][a]s]][a]o]=]r[e]w][~][e]~]~]-
s g . ? . . B3 . :
ooon|  RTC-TSH Reserved z .é HOU[3:0] : MIT[2:0] MIU[3:0] : SCT[2:0] SCU[3:0]
L j)
Reset Value 0o]oJoloJoJoJo]|“[oJoJoloJoJoJo| [0JoJoloJolo]o
[ =]
. . . o . = . .
ooan| RTC-DATE Reserved YRT[3:0] YRU[3:0] wou20] | Q MOUI[3:0] : DAT[1:0]|  DAU[3:0]
Reset Value oJoJoJof[oJoJoJoJoJoJ1[ofoJoJo]J1 4 0[o] doJo]1
= =
=z ) _| Q alzc|z|z|2Z2|8l&8|lzlz|lZ2|2ls|le|lv|lz|yw %
RTC_CTRL gl @ |[2|8|¥|S|E|Y|E|s|l=zlalEjm|<|e|z|s|Y|8 o
008h - Reserved 8 g 5 g Sal2|e g 2 3 e FaE % & é L,‘_J é
(@] x w =
4
Reset Value o{oJololoJoloflolofloflofo]oJo[o]o olofoJofofo]Jo
™ wo|ow [ Lls|uw wlw w ||y
RTC_INITSTS .?.’. g % g § ] g & SIEE % 2 § g % -
00Ch Reserved & § SIE|R [ <|l<|Z2|s|x|2|5 E 2 :('
(@2
Reset Value | 0| olo[oJofoloJoloJolo]olo 111
=}
. o .
o10n|  RTC-PRE Reserved DIVA[6:0] : DIVS[14:0]
i)
(@2
Reset Value 1111 Jafa1 ofoJoJoJoJoJoJaJaJaaJaJaJa]a
[1]afalaf1] [oJoJoJoJoJofJafaJafaJafa[a]
RTC_WKUPT WKUPT[15:0]
014h Reserved
Reset Value tlaJaalaalaJaJaaa e a1
|
s|m \ . ) . . o . . o . }
o1cn|RTC-ALARMA| & | & | DTT[1:0] DTU[3:0] % | 5 |roTal|  Houo) g mimz0] MIU[3:0] g SsETR0] SEU[3:0]
<| 2 <| % < <
sz = s s
ResetValue [0 [ o] oJo|oJoJoJoJoJofJoJo|oJoJoJo[oJoJoJoJoJoJoJoJo[oJoJo]oJoJo]Jo
Ak 9 g 2
020n| RTC-ALARMB| & | & |DTT[1:0] DTU[3:0] 2 | 3 |Hota)|  Hougzo) 2| miT20] MIU[3:0] 2| SETR20] SEU[3:0]
5|2 S| < s s
ResetValue [0 JoJoJo|oJoJoJoJo]JofloJoJoJoJoJoJoJoJoJoJoJoJoJoJo[oJoJo]oJoJo]Jo
o2an| RTC-WRP Reserved PKEY[7:0]
Reset Value oJoJoJoJoJoJoTJo
oosn| RTC-SUBS Reserved SS[15:0]
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
w .
oach| RTC_SCTRL é Reserved SUBF[14:0]
Reset Value | 0 oJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
RTC_TST 2 [Hoto)|  Hougz() g M0 MIU[3:0] g serp0) SEU[3:0]
030h - Reserved < ' ’ 3 ’ ’ 2 ’ '
L [
Reset Value 0JoJoloJoJoJol“[0oJoJoloJoJoJol%[0]oJo]oJo]o]lo
[ k=]
" o . @) ., L | o
oaan| RTC_TSD Reserved YRT[3:0] YRU[3:0] woue] | Q MOUI[3:0] : DAT[1:0]|  DAU[3:0]
L
Reset Value ofoJoJoloJoJoJoJoJoJoJoJoJoJoTJo “ JoJoloJoJoJo
o3gn| RTC-TSSS Reserved SSE[15:0]
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
alg|g
03Ch RTC_CALIB Reserved ©1 3T % Reserved CMIB:0]
Reset Value ol oo oJoJoJoJoJoJoJo]Jo
443 /480 BERBARBHHRAT NSING TECHNOLOGIES INC.

Mtk PRI R L X R AL X R IR B 1095 (B [ AR E
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ofise  Regiter | s 8[[&[x[&[&[3[][]][g][][a[a][xs][a]a][z][ala]a]a]e]e[r]e]w]~][w]~]~]>
wlw fle|w|E|2 § g O] Z| o
] ] T = gl z
RTC_TMPCFG 2 g E 2z E S 5 5 | TPFREQ[2:0] E § E &5 E =
040h Reserved Ele|(g|E|alsd a x o = 2 al|lE|lFZ|al|e
[ = & & & = [
Reset Value ofoJofoJlofoJof[oJoJoJof[oJoJoJo oJoJo]o]o
oaan [RTC-ALRMASS MASKSSA[3:0] Reserved SSV[14:0]
Reset Value ofoJo]Jo oJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
oagn [RTC-ALRMBSS| MASKSSB[3:0] Reserved SSV[14:0]
Reset Value o[oJoJo oJoJoJoJoJoJoJoJoJoJoJoJoJoTJo

21.4.2 RTC H i} a1 & F2 (RTC_TSH)

Az Hdl: 0x00
SAE: 0x0000 0000

31 . . . . . . . . 23 22 21 . 20 19 . . . 16
Reserved APM HOT[1:0] HOU[3:0]
15 14 . . 12 11 . . . 8 7 rg»’ . r:’»’ 4 3 . r:}v . 0
Reserved MIT[2:0] MIU[3:0] Reserved SCT[2:0] SCU[3:0]
i Z4FR ik
31:23 Reserved RE, LIARFEAME
22 APM AM/PM ¥ 2.
0: AM e aUEE 24 /NS HE
1: PM %R
21:20 HOTJ[1:0] /NI Z(BCD #83K) .
19:16 HOU[3:0] /NI FIANME(BCD #%30) .
15 Reserved REE, LHRRFFELE
14:12 MIT [2: 0] Ay ERHAL(BCD #%30).
11:8 MIU[3:0] Ay ERANAL(BCD #%30).
7 Reserved REE, LHRRFFELE
6:4 SCT[2:0] FH+44(BCD #30).
3:0 SCU[3:0] FHIAL(BCD #30).

21.43 RTC HPi H¥IFAE (RTC_DATE)

e Hadt: 0x04
S 0x0000 2101

444 ] 480
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31 . . . . . 24 23 . . . 20 19 . . 16
Reserved YRT[3:0] YRUJ3:0]
15 . 13 12 11 . . 8 7 . 6 ' 5 . 4 3 T . 0
WDU[2:0] MOT MOU[3:0] Reserved DAT[1:0] DAU[3:0]
i, LR Ei:5%))
31:24 Reserved REE, IR FFEALE
23:20 YRT[3:0] FEH+HAL(BCD #K3X).
19:16 YRU[3:0] FERIMLBCD K X).
15:13 WDU[2:0] AL
000: ZEik
001: 2Hi—
111: 2K
12 MOT A+AL(BCD #%1L).
11:8 MOU[3:0] AHALBCD #3X).
7:6 Reserved REF, IR EAIE
5:4 DAT[1:0] H AR -HA2(BCD #3X).
3:0 DAU[3:0] H AL (BCD #%30).
21.4.4 RTC | & F28(RTC_CTRL)
gl 0x08
HA{E: 0x0000 0000
31 . . . . . . . 24 23 22 . 21 20 19 18 17 16
Reserved COEN OUTSEL[1:0] OPOL |CALOSEL{ BAKP SUIH ADIH
15 14 13 12 11 10 9 8 1"7N 6 o 5 I’ZV 1’;” f;V " ‘(;J
TSIEN WTIEN | ALBIEN | ALAIEN | TSEN WTEN | ALBEN | ALAEN | Reserved | HFMT BYPS CEIEEN TEDGE WKUPSEL[2:0]
DAZ R iR
31:24 Reserved REE, DAIRFFE AL
23 COEN R A g o
0: BEUEHH 2R 1L
1: HEs I
22:21 OUTSEL[1:0] A
%L P SR R BE R E] RTC_ALARM i 47 & .
00: %iizEik
01: [R%EN A HrH B
10: W% B f T A
11: Mgy o I
445/ 480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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e

G2

ik

20

OPOL

i AR A o

A7 TG E RTC_ALARM %t (R Ak 1

0: 34 ALAF/ALBF/WTF #rEALE 1(HRT OUTSEL [1:0]),
%] v v T

1: 4 ALAF/ALBF/WTF fr& AL E 1(HT OUTSEL [1:0]),
%] B T

19

CALOSEL

A PR AL

¥ COEN=1 I}, ZALIEHEAE RTC_CALIB i ANME 5.

1E RTCCLK /4 32.768 kH H. T4 45 9 ER A ((RTC_PRE.DIVA[6:0]=127 Fil
RTC_PRE.DIVS[14:0]=255)

BIZAET, XEATRG .

0: R 256Hz(BRIN TR i B)

1: BdEs 1 Hz(BRAA TR 4 )

18

BAKP

AL SN, PUSER B AT T E A K.

17

SUIH

k2 1 /N (A ZE IR T B )

BB E BT, WA ET A 0, AN H GBS TR P 1 /N X ASALE
WO 00 2241/ g 0 B, BB B e

0: M

1: PRI T8 25 1 /N o S m] DUF &R 30 P AN IR e 20

16

ADI1H

1 /NI AL 2R ] R ) o

WHEIALE, ¥ 1 /NSRRI E g, XA RPN 0.
0: JofiEH

s F 4R TN b 1 /N o S m] DUF = R0 P AT i A 20

15

TSIEN

I ¥ 3% g B A5 o
0: I [R)8K BT 24 1
1: B [a) 8 BT 5

14

WTIEN

N 5 P45 BB {5 e A7
0: PRI S I 45 T 45 1
1. PR SE I 3% P KT T /R

13

ALBIEN

Wt B A BEA
0: [H%&h B Hikrss
1: W% B TS

12

ALAIEN

A A TR
0: [mE A FPIlEEIE
1: [ A WS

11

TSEN

P TE) R A REAVE
0: I [AIEREE L
1: WEEFTH

10

WTEN

N L I 5% {3 BB AL o
0: M s Iy 3451k
1: M E I 28T

ALBEN

el B A REAL.
0: [#h B 21k

E R ARG ERAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 fE 3. +86-755-86169100
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e

G2

ik

1: W% B )3

ALAEN

Bl A fERERL .
0: [f5h A ZE1E
1: [i%h AJTH

Reserved

TREE, IR R ALAE

HFMT

INBS A A
0: 24 /NEFHE R
1: AM/PM &=

BYPS

T A AL

0: HJif(M RTC_SUBS. RTC_TSH 1 RTC_DATE BB E Y T H 47 8%, Y
TP RTCCLK & 33—k

1: HPFE(M RTC_SUBS. RTC_TSH 1 RTC_DATE i HUR) B2 M H Jiit-H i o
IREL

T W APBI FIERHIHIR NI RTCCLK #97 1%, W BYPS A0 E K 1

REFCLKEN

RTC_REFIN 3% i £/ A& JA7(50 5% 60hz).
0: RTC_REFIN 2% 1+

1: RTC_REFIN # T 5

7 DIVS 0% 0x00FF

TEDGE

BT [ B S o A Y P Ao

0: RTC_TS i N\ I AR p— /NI ) B 44

1: RTC_TS i\~ s A — /NI ) B 44

M B2 TEDGE Ff 4 # & TSEN, LI#E# TSF &A1& 1.

2:0

WKUPSELJ[2:0]

G AR A B A7

000: 3E$E RTC/16 Il

001: i%3% RTC/8 Af#h

010: i%$% RTC/4 B #h

011: %¥% RTC/2 I

10x: 3EFE ck_spre(li % 1Hz)i#h

1x: %8 ck_spreGEE 1Hz) b I HLMa i s i % 1A S8 (8 C B R 210

21.4.5 RTC #IIHREHFHFE (RTC_INITSTS)

s Huk: 0x0C
HAE: 0x0000 0007

31 17 16
T T T T T T T T T T T T
Reserved RECPF
1 1 1 1 1 1 1 1 1 1 1 1
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved | TAM2F | TAMIF | TISOVF | TISF WTF ALBF ALAF INITM INITF RSYF | INITSF | SHOPF | WTWF | ALBWF | ALAWF
rc_w0 rc_w0 rc_ w0 rc_w0 rc_w0 rc_ w0 rc_ w0 ™ r rc_ w0 r r r r r
an »
B3k R iR
31:17 Reserved TRE, LAURKEEAME .

E R ARG ERAT NSING TECHNOLOGIES INC.
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AL B i3

16 RECPF HEIRHEE R AR AL
MERESG N RTC_CALIB #7430, RECPFIRSHEHBNREN 1, TR
RTC_CALIB afF#s i PHZE . 4% B EHIAHE B B I, X MUK E A 0.

15 Reserved fREE, LIARFFEAME.

14 TAM2F RTC_TAMP2 #illbx AL
M7E RTC_TAMP2 F N\ F BRI MR N B, B B E br & . @I A
5 05k

13 TAMIF RTC_TAMP1 #:illbR EAL
M7E RTC_TAMPI F N\ H BRI ZEMZ N B, B B E br & . @I A
5 05k

12 TISOVF P A BB s s AL
M IR R AR R TISF AL OB |, AR IREE 1 BNTERE
Bk TISF A7 2 J& FiA 2 Hii Bk TISOVF fii. B, w0 it A B H A I 7Eis
TISF L2 BTFINIA A, D) H = A] e S e B

11 TISF I (A BAR AT
MR RS RRT, BERE ARE . AR BB BN 0 BRI R

10 WTF Mg SE I s AT
N B AR R 0, BEARRE I E AR . AR IR SN 0
THBR. 7E WTF B E N 1 2007, bn B il k2 /07E 1.5 RTCCLK J&#
WIB R

9 ALBF i B A5 AL
2 al/ H #1357 23(RTC_TSH f1 RTC_DATE) 5 [ii/4h B %17 #%(RTC_ALARMB)
DURECHT, R 5 E bR . AR EEE SN 0 B .

8 ALAF wEh A FRELL
15} 7]/ H 1) 27 4% #2(RTC_TSH # RTC_DATE) 5[l A %57 #%(RTC_ALARMA)
VCHEhS, Mok E RS bR s SN 0 B gk

7 INITM HEAWIIEA A
0: HHIZ TR
1: YIRS, WE R ME. HEIE. TE.

6 INITF WILEFR EAL
MIXAMLECE N 1B, RTC AL TAMAMARES, wTUATERis (8], H R 155 42
s,
0: HILZEAEAH4E
1. HIGAESREH R

5 RSYF A AR A AR AL
M H PHEE IR T AR, b RS E 1. b TR
K. BArEIEHE (SHOPF=1) ST 5585 T FAr e idi =
(RTC_CTRL.BYPS=1) I, &N HAEMHER, A A LSS R IAE S .
TERIGRWIERT, A7 I8 I B - B
0: HILs T a AL
1. HIR oA

4 INITSF WG RS AL
HHPEFBAET 0 (B R AR )N, s B .
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e

G2

iR

0: HIBABHIMGL
1. B C&sRIiak

SHOPF

B2 (e T VA

H[a] RTC_SCTRL #rf#s G N — AL ErS, BEF BB B bR S ST
FANLE RS 3R AEIT, SEERIERRE . 5 SHOPF LA E(EH .

0: BEAMIFEIRAFEEIE

1. A FERIEER

WTWF

M I 2 S Am AL
0: M a] AC & B A o ir
1 PR N ) i B B Fo VR

ALBWF

W B Shrd.

2 RTC_CTRL.ALBEN { %% K 0, [REIE S B {5 AT 5 S5O, TR A B
1o BAERIRMAER N B ARG RR .

0: [ B HH ARV

1: %P B ¥R

ALAWF

e A iR,

4 RTC_CTRL.ALAEN 11 &l 0, [FIRFHEN A AIRE SO, MEERIGZAE 1.
EAERIE AR AR (i

0: [HEN A BEFIARVT

1: [P A FHAY

21.4.6 RTC W4 M5 725 (RTC_PRE)

s Hdl: 0x10

SAE: 0x007F 00FF

31 . . . . . . . . 23 22 . . . . . . 16
Reserved DIVA[6:0]
15 14 ™ 0
Reserved I I I I I I ;Z)IVS[ 14:()]I I I I I I I
. . . . . . —— . . . . . .
A P ik
31:23 Reserved REE, WARFFREAAE.
22:16 DIVA[6:0] s IS,
fek apre = RTCCLK/(DIVA[6:0]+1)
15 Reserved REE, WIRFFEAIE
14:0 DIVS[14:0] [ 22 43 s o
fek spre = fo_apre/(DIVS[14:0]+1)

21.4.7 RTC Ml 2 B 3% & /7 28 (RTC_WKUPT)

s Hibk: 0x14

449 /480 BERBARBHAHRAT NSING TECHNOLOGIES INC.
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31
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16

Reserved
15 . . . . . . . . . . 0
WKUPT[15:0]
A LR iR
31:16 Reserved fREE, LIARFFEAME.
15:0 WKUPT[15:0] N i 5 2 H R A AL

24 RTC_CTRL.WTEN=1 @, (WKUPT[15:0] + 1) 4~ ck wut JEHIE
RTC_INITSTS.WTF #ri&. 34 RTC_CTRL.WKUPSEL[2]=1 Itf, MefE5E 2348
N7 L.

B FEBHIEL (A7 EIGLTHTRED i ZE i R o I i T
2 BIEIGHI R E AL AR, TR T AP EA: &Y
RTC_CTRL.WKUPSEL[2:0] & %7010 #f, 1E20HI BN VRIER, e
T 7 R

21.4.8 RTC %t A FHEHHRTC_ALARMA)

fmFsHibE: 0x1C
EAME: 0x0000 0000

31 30 29 . 28 27 . . 24 23 22 21 . 20 19 . . . 16
MASK4 |WKDSEL DTT[1:0] DTU[3:0] MASK3 | APM HOTI[1:0] HOU([3:0]
rl\g/ rIV4v ™ 12 11 ™ 8 r;v rgv " 4 3 " 0
MASK2 I MIT[2:0] I MIUI[3:0] I MASK 1 I SET[2:0] I I SEUI[3:0] I
i ZEFR ik
31 MASK4 e H AR AL .
0: H#/HILAS
1: HH/HATH
30 WKDSEL PP vi L A
0: DTU[3:0]4%3% HEARIANML
1: DTU[3:01fXFE L. DTT[1:018TEKAL
29:28 DTT[1:0] HIm+62(BCD #3X).
27:24 DTU[3:0] HIAN AL (BCD #34)
23 MASK3 /NI HERG A
0: /UL
IERRAN NN
22 APM AM/PM F§547,

E R ARG ERAT NSING TECHNOLOGIES INC.
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AL R iR

0: AM 8L 24 /N

1: PM
21:20 HOTJ[1:0] /B B HL(BCD #420).
19:16 HOU[3:0] /NI IAME(BCD 4% 3K).
15 MASK2 [k e T DA

0: 4rEhILRC

1: SrEPAITHd
14:12 MIT[2:0] IR HAL(BCD #%30).
11:8 MIU[3:0] I EIANAL(BCD #%30).
7 MASK R B R HEAD A7

0: FPULH

1: FPANILAC
6:4 SET[2:0] I+ AL(BCD #3).
3:0 SEU[3:0] FHIAMEL(BCD % 20).

21.4.9 RTC % B #7#% (RTC_ALARMB)

s Hidl: 0x20
SAE: 0x0000 0000

31 30 29 . 28 27 . . 24 23 22 21 . 20 19 . . . 16
MASK4 |WKDSEL DTT[1:0] DTU[3:0] MASK3 | APM HOTI[1:0] HOU[3:0]
5 MR - s 7 " s - 0
MASK2 MIT[2:0] MIU[3:0] MASK1 SET([2:0] SEU[3:0]
i ZEFR ik
31 MASK4 e H AR AL .
0: H#H/HILAS
1: H#/H AR
30 WKDSEL Pt YA vivt = 1A
0: DTU[3:0]4%% H RNz
1: DTU[3:01fXFE L. DTT[1:018TEKAL
29:28 DTT[1:0] H#IH+17(BCD #:0).
27:24 DTU[3:0] HEIHAL(BCD #30)
23 MASK3 /NI HERG A
0: /UL
IERRAN NN
22 APM AM/PM F§547,
0: AM X 24 /i)
1: PM
21:20 HOT[1:0] /NI AL(BCD #%30).
451 /480 BERBARBHHRAT NSING TECHNOLOGIES INC.
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A R iR
19:16 HOU[3:0] /NI IANMZ(BCD % 2X) -
15 MASK2 b o phHERS AL .

0: 4rhILHC

P NN
14:12 MIT[2:0] IR HAL(BCD #%30).
11:8 MIU[3:0] I EIANAL(BCD #%30).
7 MASK R B R HEAD A7

0: FHULH

1: BAILAS
6:4 SET[2:0] B AL(BCD #3X).
3:0 SEU[3:0] M EIANML(BCD #3X0).

21.4.10 RTC E{#3" HFHF2(RTC_WRP)

s Huhl: 0x24

SAME: 0x0000 0000

31

16

BERUZ T SRR E 0x00.

Reserved
15 T T T T T 8 7 T T T T T T T 0
Reserved PKEY[7:0]
A3, P4 E1:5%)
31:8 Reserved LREH, IR EFRAIAE
7:0 PKEY[7:0] SR HH

A RIS RTC ZFAEa SR MITEAEE, 1HS 0 RTC 247485 Ry &

—H

o

21.4.11 RTC W F2(RTC_SUBS)

e Hdik: 0x28

SAE: 0x0000 0000

Reserved

SS[15:0]

T

452 /480
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s, K iR
31:16 Reserved LREE, IR FEEEALE .
15:0 SS[15:0] WHAME.

ZAE R FE T MR T Al . A R LR AT

WFME = (RTC_PRE.DIVS[14:0]-SS)/(RTC_PRE.DIVS[14:0]+1)

R SS[15:0] KA TN ARIET A HEAT RTC_PRE.DIVS[14:0] . 73X
FHEM T, AEGRIHEN H R RTC _TSH/RTC _DATE 757751901 15 H g —
.

21.4.12 RTC “FR ¥ &85 (RTC_SCTRL)

s Hdl: 0x2C
SAE: 0x0000 0000

31 30 16
AD1S Reserved

w

15 14 0
Reserved SUBF[14:0]

w

B R j::3)
31 ADIS n—

0: ANpni—#b.
1: WP/ H P in—
Zh RBE B N HiZBUNE . 24 RTC_INITSTS.SHOPF=1 I}, B NiZALEA 0.

30:15 Reserved TRed, WILRIEEEAE .
14:0 SUBF[14:0] Yol 2 RV AE AL

ixebfy HEe 5 N HiBUNZE . 24 RTC_INITSTS.SHOPF=1 I, B AGAEEE
Wil. S5 AN SUBF[14:0]MHEHGA IR R B St Heds, I B g iR

IR (FP) = (SUBF[14:0]+1) / (DIVS[14:0] + 1)

ADIS HiA[LLYS SUBF[14:0] fii—#e{#i

AT (FP) =(1 - (SUBF[14:0]+1) / (DIVS[14:0] + 1)))

JE & : RTC_INITSTS.RSYF {7 % # &5 A SUBF[14:0] #f % /& % « 24
RTC_INITSTS.RSYF=1 I}, 7 &Ff7as CIER AT E T HINT 1]

ADIS B 1 /tf, SUBF[14:0] TG540

21.4.13 RTC K [BERES B 89 /78% (RTC_TST)

e Hsdt: 0x30
HAME: 0x0000 0000
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31 . . . . . . . 23 22 21 . 20 19 . . . 16
Reserved APM HOT[1:0] HOU[3:0]
15 14 . . 12 11 . . 8 7 g . T 4 3 . T . 0
Reserved MIT[2:0] MIU[3:0] Reserved SET[2:0] SEU[3:0]
i, LR Ei:5%))
31:23 Reserved REE, IR FFEALE
22 APM AM/PM 5547
0: AM X 24 /)Ml
1: PM
21:20 HOT[1:0] AN HAL(BCD #%30).
19:16 HOU[3:0] INEFIIAML(BCD 5 3).
15 Reserved REE, IR EAIE
14:12 MIT[2:0] IR HAL(BCD #%30).
11:8 MIU[3:0] I EIANAL(BCD #%30).
7 Reserved REE, IR EAIE
6:4 SET[2:0] W H+AL(BCD #3X).
3:0 SEU[3:0] W EIABLBCD #3X).
21.4.14 RTC B[ E H B &F 7S (RTC_TSD)
gl 0x34
HA{E: 0x0000 0000
31 . . . . . . 24 23 . . . 20 19 . . . 16
Reserved YRT[3:0] YRU[3:0]
15 . . 13 12 11 . . 8 7 . 6 ' 5 . 4 3 . T . 0
WDU[2:0] MOT MOU[3:0] Reserved DATJ[1:0] DAUI3:0]
fr i, L iR
31:24 Reserved PREE, ARERE LA
23:20 YRT[3:0] FEHHALBCD ).
19:16 YRU[3:0] FEIMLBCD #3X).
15:13 WDU[2:0] AL
000: Z&1-
001: 2Hi—
111: 2K
12 MOT A H+14L(BCD #3).
11:8 MOU[3:0] A4 HIAML(BCD #30).
7:6 Reserved PR, IR FEEALE
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A3, LR Ei:5%)
5:4 DATJ[1:0] H 3 +167(BCD #%30).
3:0 DAU[3:0] H AL (BCD #%30).

21.4.15 RTC F [HIEBR LA 1225 (RTC_TSSS)

Az Hidl: 0x38
SAH: 0x0000 0000

T T T T T T T T T T
Reserved

SSE[15:0]
R B iR

31:16 Reserved REE, IR EAIE
15:0 SSE[15:0] WFME

SSE[15:0] A& P Fl it #a8 H e . TEAP(E HH DL A et

WA = (RTC_PRE.DIVS[14:0] — SSE[15:0]) / (RTC_PRE.DIVS[14:0] + 1)
I SSE[15:0] HAEFEFELI##1E )7 AF RTC_PRE.DIVS[14.0] . ZEXFEN
F, IEFIHIET Y FAIH RTC TSH/RTC DATE 755901 5] > —FF.

21.4.16 RTC B HEF 2 (RTC_CALIB)

fmFsHiE: 0x3C
EAME: 0x0000 0000

31

T T T T T T T T T T
Reserved

15 14 13 12 . . 9 8 . . . . . . . . 0
CP CW8 CWI16 Reserved CM[8:0]
(A= P i3
31:16 Reserved REE, IR EAE.
15 Cp ¥ RTC S 4E i 488.5 ppm.
HIhEES CM[8:0] 2 . 24 RTCCLK #iZF Ny 32768 Hz It}, # 32 ME 0
WIS INE RTCCLK kA ((512 * CP) — CM[8:0]).
0: RBEH RTCCLK Ak
Lo 45 2" AN B 8536 A — 4 RTCCLK Rk
14 CW8 8 8 AR HE JH I
0: Al
1: 3 8 FOAHE I
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AL R i3
HE: B CWS8=1HK, CM[L:0PEHAMREA00°
13 CW16 fEH 16 PR HE AL .
0: AMEH
1: 8 16 BORHERIN, WA CW8 =1, MIAREKZALE 1
HE: B CWI6=1H/, CM[OMHIRLRIFERN O
12:9 Reserved RER, IR AE .
8:0 CM[8:0] SRHERL
220 A4~ RTCCLK ik 7 ) B i ik 8. 31X O PR T 20955 0.9537 ppm (1)
H pisii .

21.4.17 RTC MRELEFHFHFSH (RTC_TMPCFG)

s Hudl: 0x40

SAE: 0x0000 0000

21 20 19 17 16

I I I I Reselrved I I I I TP2MF | Reserved TP2INTEN TPIMF | Reserved [TP1INTEN
15 14 13 12 11 10 8 7 6 1’;’\’ 4 T;V Y;’ 1 rE)N
TPPUDIS TPPRCIH[I:O] TPFL:[[I:O] TIPFREQ[Zzé] TPTS Reselrved TP2TRG | TP2EN |TPINTEN| TPITRG | TPIEN
- - - T - | w W
i FE ik
31:22 Reserved RE, LIORFEAE.
21 TP2MF NIR 2 HERS bR & .
0: ABFMAR 2 Fft.
1: BRINR 2 Fiff
R X TP2MF EAIR, AE#EE Tamper 2 F1l#7.
20 Reserved R, WIARFFEAIE .
19 TP2INTEN NAR 2 T RE L.
0: TPINTEN =0 i}25 1k N2 2 FF i
1: fHRENGR 2 Hll
18 TPIMF N2 1 HERD bR &
0: ABERNR 1 4.
1: BRRNR 1 S5,
ER: X TPIMF BEAuK, A5¥fHE Tamper 1 H W7,
17 Reserved IREE, DAIRFFEALE
16 TP1INTEN N2 1 T RE L.
0: TPINTEN =0 25 1E N2 1 F i
1: fHRENGR 1 il
15 TPPUDIS RTC_TAMPx | HiZEHIfir,
0: FFUCRAEERTJE FH 78 RTC_TAMPx 5|,
1: 25| Wi7e i RTC_TAMPx 5|
14:13 TPPRCH[1:0] RTC_TAMPx TR 7t HL R 420 ]
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AL B iR
TX L 58 A5 VR AE I 14 T 73 FL BN (8]
0x0: 1 4~ RTCCLK J&A
0x1: 2 4~ RTCCLK J&A
0x2: 4 4~ RTCCLK J&
0x3: 8 4~ RTCCLK J&
12:11 TPFLT[1:0] RTC _TAMPx id 281140,
TX A P 5 FEAT 28 LS PR SRR B
0x0: TEFT2CHEF I 1 YCRFEJE filuR N2 FH A%
Ox1: EARLHST FELE 2 UORFEG il N2 i1
0x2: TEARLHCT FiELE 4 YORFEG il N2 Fi 1
0x3: TEA RSP FiELE 8 UCRFEE il N2 i1
10:8 TPFREQ[2:0] INCER RN
AP MRS RTC_TAMPx H NHEAT SRRE A%
0x0: %F 32768 N RTCCLK FKAf—X (¥4 RTCCLK =32.768 KHz K24 1Hz)
Ox1: 4F 16384 /> RTCCLK KAk
0x2: 4 8192 4> RTCCLK FAE—k
0x3: 4F 4096 > RTCCLK KFE—IK
0x4: 42048 4> RTCCLK FAE—X
0x5: 4 1024 4> RTCCLK FAE—K
0x6: % 512 4> RTCCLK RkE—1k
0x7: 4 256 4~ RTCCLK FEE—k
7 TPTS TR AR ARG DN A A S B [ B A
0: KA NARAS I A o AN CRAT I )38
e RARNRAS I A e LA I TR K
RI{# RTC_CTRL.TSEN=0, TPTS 1543 %%
6:5 Reserved RE, LIARF EAE.
4 TP2TRG AR 2 FA il A
Wi TPFLT[1:0] = 00, AfRA&M4bF s P4 X
0: fICHLP il N AR A Ao
1 g P Al R N AR A 4
Wi TPFLT[1:0] = 00, NfRZAGM AL F iR
0: TRl R N AR A Ao
1: TR il N AR A A
3 TP2EN RTC_TAMP2 fil i BE iz .
0: 2%k RTC_TAMP2 %y A&l
1: JFJ3 RTC_TAMP2 i A&l
2 TPINTEN NZ AP Re .
0: ZE 1L N2
1: fERENIR i
AR ITA NS FAE T, 5 TPXINTEN HSPIEKE. WRizAr
EE, BMNREL BT UEE XE TPXINTEN B35 A
1 TPITRG AR 1 FHAfil R
IR TPFLT[1:0] =00, A AZ2A&4b T P K .
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e G2 ik

0: IR HLP il N AR A Ao
IR S Y- PN 2 walllk: SN
Wi TPFLT[1:0] = 00, NRAGM AL T yFs =
0: TRl N AR A Ao
1 FREIR R N RIS

0 TP1EN RTC_TAMP1 il GEAL .
0: 2%k RTC_TAMP1 B A&
1: JFJ2 RTC_TAMP1 #y A A&

21.4.18 RTC %t A L FHFFH2(RTC_ALRMASS)

s Hudl: 0x44
SAE: 0x0000 0000

31 28 27 24 23 16
Reserved MASKSSB[3:0] Reserved
™w

15 14 0

Reserved SSV[14:0]
™w

B R iR
31:28 Reserved R, DARFFE LA
27:24 MASKSSB[3:0] B AL T 48 ) B e A U

0x0: FEMFIEAPALLEL .  UFP AN & B W e (REHRFBRITED .
Ox1: HIL#E SS[0], AHhEHABAL.

0x2: X EL#Z SS[1:0], ANHuEHAbAL.

0x3: X EL#Z SS[2:0], AHuEHAbAL.

OxC: X Eb%s SS[11:0], AELE AN,
0xD: X EL#R SS[12:0], ASELELHAl A
OxE: X LL#% SS[13:0], ASEhgetiithiz.
OxF: ELEL SS[14:0].
MASELEE A 25 1 $#% RTC_SUBS.SS[1514i7 .

23:15 Reserved LRYE, IR ALE .
14:0 SSV[14:0] WFME

ZAE 5 R8s RTC_SUBS.SS[14:0133E47 Lb#,  beie i
MASKSSBI[3:0]3% ] .

21.4.19 RTC % B EH%H7F2 (RTC_ALRMBSS)

s HuE: 0x48
EAE: 0x0000 0000
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24 23

16

Reserved

MASKSSB[3:0] Reserved

™

Reserved

T T T T T T T T T T
SSV[14:0]

™w

(V£

ZRR

it

31:28

Reserved

e, IR FFEALE

27:24

MASKSSB[3:0]

J3F WL LG AT T4 P B v A A

0x0: [REHFITAP AL . 8D BT 1 i 15 B Bl (R R BT «
0x1: HELEE SS[0], RELEHADAL .

0x2: {LELEE SS[1:0], ASELEIHAAL.

0x3: {LELEE SS[2:0], ASELEIH AL,

0xC: fYELHE SS[11:0], A HAbfz.
0xD: {XEL#: SS[12:0], AELEEHABAL .
OxE: {XEL#E SS[13:0], AELEEHABAL .
OxF: Fb#: SS[14:0].

MAR 5 11508 RTC_SUBS.SS[ 15147

23:15

Reserved

REH, DARFFR AL

14:0

SSV[14:0]

WA HE
%48 5 FES W it $igs RTC_SUBS.SS[14:0]#E47 b,  EbirIfr B
MASKSSB[3:0] i,
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22 IBHEBKE (OPAMP)

OPAMP e n] PLR VEHC & , & F T 35738 i PGA 1R B 2545 0N H - OPAMP % AVE /2 0V 3| VDDA,
a2 0.4V 2] VDDA-0.4V. OPAMP (1)t A HER:E] ADC 1% i iE T ARUE 5 & .

www.nsingtech.com

22.1 OPAMP %54

B CRELEIEEN, BAVEELE 0 ) VDDA, fiitHVEELE 0.4 $| VDDA-0.4 1] 4n FE1E i
W OPAMP @t #h50 L BH 72 v] Fic B oA R OR 2%
W A[CE Y PR
& LSRR (I O, Rl A R B O EO
& HRIRBES
L NS AL BRI b N
B RS E N 2X. 4X. 8X. 16X. 32X %
BT 2.5MHz
B FF TIMI_CC6 %} OPAMP % A\ PIN [ H 514
LIS S 2 ASTUS /A
22.1.1 OPAMP Zhge#iid
OPAMP il i %7 77 i 16 £ 7] LG B N A AP AN R ) PGA B2, AT DARC & 9 H 48 F A ER o4 () OPAMP )
. OPAMP (1% tH ] MEN ADC [iEiE AN, OPAMP i tHiEH: 2] ADC FIAHLEE W F .
OPAMP [f%i i H:5] ADC [Fs i A\ JBIE 6
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& 22-1 OPAMP % £ K HE &

N\

PFO
PAO
PA1
PA4
PA7

PBO
PB14

ADC channel 6

OPAMP

PA2

PAS5

PB1

PB2

0 T I.'.ITT O 0Oooooo

PAG

22.2 OPAMP TAERES,

22.2.1 OPAMP AR,

A7 TSR ASE 2 B R £ B 2 B A R PH R U 5 . OPAMP_CS.MOD = “00” 8,017 i 4 18 JlL Th R
OPAMP_CS.VPSSEL & OPAMP_CS.VPSEL i #f IE¥ifii A, OPAMP_CS.VMSSEL & OPAMP_CS.VMSEL
WA RN o A8 A L P AL R AR O R G5 . OPAMP 1E S i iy s 50 B A 11, UK &
H EH AN RH A P 2% TR E

B 22-2 OPAMP AR AR R
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—L ?

e é / i
1] 7

[

22.2.2 OPAMP FRFEMRES

FREEAE S, W2 EEERE, VMSEL i 25200 & JF OPAMP %y H i I BLIZE .

OPAMP_CS.MOD = 11 NN #FEREERE, OPAMP_CS.VPSSEL 1§, OPAMP_CS.VPSEL % IEmfi N ,
OPAMP_CS.VMSSEL E{ OPAMP CS.VMSEL H1t5 Fi A #5572 422 315 o 11 o

WA AP VM 51T DAE S HAth GPIO fF A .
& 22-3 PRI
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. S ae

22.2.3 OPAMP Wiz (PGA) #ER

PWHEBICRAES, Bl PGA 3, T A B %) F LS 3 o 8 5 A A\ HEL TR EAT TR

OPAMP_CS.MOD = 10 5 PGA Ihifit, 3CFF 2/4/8/16/32 UK A% 4L, OPAMP_CS.VMSSEL 5, OPAMP_CS.VMSEL
5 BI0s 45 5 B ONTF 45 . OPAMP_CS.VPSSEL 5, OPAMP_CS.VPSEL % #% IF i N\ o 1F Sy A\ o] LA RE S 4
RS, %A S BT DL B BE R 4% . ¥ B OPAMP_CS.PGAGAN, #EATH251%#. OPAMP {4 vl LA
CERHENIE

OPAMP [1] VM % X\ 5] JiI] PLE 58 GPIO A .

B 22-4 PR 2 AR
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— + ADC

22.2.4 OPAMP Jh 7B~

L ACE OPAMP_LOCK #7ff#4%, HLAXH OPAMP ('S R4 HATHOL B E . M E T SR E, BIEA
REXSHHN. OPAMP 2rffas it AT 538, WAL HRELG, A REHUH S IR TIfE.

22.2.5 OPAMP TIMER ##Hi|V]#iER,

E—SN A, AR TIMT CC6 % OPAMP #E47# AV, TIM1_CC6 i OPAMP Fp A V) #t .

%4 TIM1_CC6 A H i OPAMP #4% VPSSEL/VMSSEL Aiffic & i 7 Jfai N\, 75 4 ] VPSEL/VMSEL.
OPAMP_CS.TCMEN & 1, JF3 HahVI#im A TR, BoE B3 rmtE s s,

B JT)E B3I TR OPAMP_CS.TCMEN.

B E O R ) MUX Bt (VPSEL,VMSEL,VPSSEL,VMSSEL)

B 53 OPAMP 5 TIM

22.3 OPAMP &7 52

22.3.1 OPAMP F R 5%

1y

2% 22-1 OPAMP #4723 500

Offset Register S|8N QNIJ|Q|Q|JI|Q|Q|J|Q|S|F|5|8|8|3|3|S|D|S|o|o|~|e|w||o|~]|—]|
= 5 — = =
a &, = a 3 & g
OPAMP_CS a z g S 5 z =)
000h - Reserved 9 a O & & (9] o «
a s = o S < s
> S > > 8
Reset Value oJoJoJoJoJoJoJof[oJoJoJoJoJoJo[oJoJo[oJo]o
X
z
010h OPA_LOCK Reserved 3
o
(@]
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[

22.3.2 OPAMP #ZHPREFHFE (OPAMP_CS)

e Hdk: 0x00
HAifE: 0x0000 0000

20 19 17 16

Reserved VPSSEL[2:0]

Reserved

™w
9 8 7 6 5 3 2 1 0

VMSSEL[1:0]

TCMEN

Reserved
!

VPSEL[2:0]

Reserved | VMSEL([1:0] PGAGAIN[2:0] MODI[1:0] EN

™

™

™ ™w ™ ™ ™

(R

R

Ejiipy

31:20

Reserved

REg, WFHREFEAE.

19:17

VPSSEL[2:0]

OPAMP IE 1% A3 Mi%#  (Non inverted input secondary selection)
5 MU VPSEL #H [

16

Reserved

RE, R ALE.

15:14

VMSSEL([1:0]

OPAMP Jx [l N\ ot M # (Inverted input secondary selection)
5 MU VPSEL #H [F)

13

TCMEN

TE I 24 B B )i 0 f# 58 (Timer controlled Mux mode enable)

SeA7 AR B BE R, TS H A s £ A (VPSEL,VMSEL A1
VPSSEL,VMSSEL) .

TIM1_CC6 %f OPAMP Hz1) .

0: KM H BT

1. RYFENTHR.

12

Reserved

RE, DR R AE.

11:9

VPSEL[2:0]

OPAMP 1IE[r% Nifii£$E (Non inverted input selection)
000: PFO;

001: PAO;

010: PA1;

011: PA4;

100: PA7;

101: PBO;

110: PB14;

Reserved

TREE, DFRIREFEAE.

VMSEL([1:0]

OPAMP Jx[Al%i Niiiji % (Inverted input selection)
00: PA2;
01: PAS5;
10: PBI;
11: PB2.

5:3

PGAGAN[2:0]

OPAMP 351 & (Operational amplifier Programmable amplifier gain value)

E R ARG ERAT NSING TECHNOLOGIES INC.
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2y

Eiiipy

2

000: A& PGA
001: W& PGA 43
010: W& PGA 43
011: ¥ PGA
100: PH PGA 25 32;
HAth: A PGA H25 2.

mE DR IRk
[ele] \S]

2
Bk B OB EX
>

S

—_
@)}

2:1

MODJ[1:0]

OPAMP #ix0iEF (Operational amplifier PGA mode)

0x: AMERIIAE
10: N7 PGA ffRE;
11: ANEBERFEARL .

EN

OPAMP f{#f¢ (Operational amplifier Enable)

0:
1:

H

o

&b
Ae
&b
Ae

oA

22.3.3 OPAMP 8 & F# (OPAMP_LOCK)

s Hidl: 0x04
SAE: 0x0000 0000

31

Reserved
1 1 1 1 1 1 1 1 1 1 1 1
15 1 0
T T T T T T T T T T T OPAMP
Reserved LK
L L L L L L L L L L L
™

ik 2 R
31:1 Reserved LR, DR EFEAE.
0 OPAMPLK OPAMP 4fi(OPAMP lock bit)

EEN)E, WAEES—IK
0: OPAMP #Ff728m 5,
1: OPAMP #FfiasHid.
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Beeper MR SCHF ELAM Y, AT 28 S SR IXB AN R S & . F T A s B B B R

23.2 ThReH#IAR

NS 2% Beeper 1E N —AMBSL IBEH, Hdk T APB1 B2k I, fem TAFSAZ 48MHz. Hd 5 3ty Jy 21 #4,
A5 FH s 36 ok P A O B A7 A S [F) 3 (mT I o R P SR P, TR A AR, U i
RIS R B Bokb . CHFREAE LPRUN A3 TAE, DR IERE 2% Beeper M H AR BT PCLK1, H

A PCLK1 [ 4 43 55H

23.3 Beeper F- 17 5%
WA (32 461> 177 SR E X AN BT A7 4 o

23.3.1 Beeper & fras i I

R 23-1 Beeper 7 174y J&

(17

€ ol®|ldlN|df || N | | [N ]| S| A=)

Register

© | v
— | =

<
—

13

5

aDDEE

BEEPER_CTRL

000h Reserved

Reset Value

BUZZ_LPRUN

FREQ_SEL[5:0]

INV_EN

BUZZER_EN

BUZZER_CLKSEL[4:0]

o

O‘O‘O‘O’O’O

o

o

0’0’0‘0‘0

23.3.2 Beeper #7728 (BEEPER_CTRL)

Mtk fmF2 & 0x00
EAE: 0x0000 0000

Reserved

15 14 13 12 7 6 5 4 0
Reserved Bhess I I FREQI_SEL I I INV_EN BI{%%\]ER I BUZIZER_CLKISEL I
. - o T
frigk 2R iR
31:14 Reserved REd, DORFFEAE.
13 BUZZ LPRUN N SR DhRERE L., W8 BUZZ LPRUN Al BUZZER_EN [EHJF)3,

0: IEHEH,
1: LPRUN #&x,

Beeper ¥ N\ LPRUN #53. IEf Beeper i 1% iy PCLK1 [ 4 43 $iE

467 / 480
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(e

Z2y i)

i}

12:7

FREQ SEL[5:0]

MCU APB iR EF(E 5 . HR4E APB SR E B AN RS 5, A5 T
MRAZTRE, PUHTEERN 1~48M, 0 [FIFHEHB N 48M.

000000: 48M

000001: 1M

000010: 2M

000011: 3M

110000: 48M

INV_EN

W) 5% Ty 8 e
0: AA—igft, 7R okH.
1. PR AT R, Hia b Ak

BUZZER EN

S 25
0: MY FLRAE
1 dEERS ZLf fE

4:0

BUZZER CLKSEL[4:0]

W4 NS 2R 4 HH AT AR U
00001: L1 (f&& 1)
00010: L2 (f&3& 2)
00011: L3 ({35 3)
00100: L4 (k% 4)
00101: L5 (fk% 5)
00110: L6 (i35 6)
00111: L7 (&% 7)

01000: M1 (75 1)
01001: M2 (F7% 2)
01010: M3 (FF3 3)
01011: M4 (137 4)
01100: M5 (Fh¥ 5)
01101: M6 (13 6)
01110: M7 (F1% 7)

01111: HI (&% 1)
10000: H2 (FH2)
10001: H3 (77 3)
10010: H4 (FE 4)
10011: H5 (&3 5)
10100: H6 ({F3F 6)
10101: H7 (GHET)

default:
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24 IBE BT (HDIV Al SQRT)

24.1 HDIV H SQRT f&j4

FRikas (HDIV) | JFig% 4 (SQRT) FEMH TR i+ Hae B R L E 3550, HTE8 04 et
PR SSETH A ZBRESS . T ES BT RS 32 BRI Rikie EaE H i H.

24.2 HDIV A1 SQRT IhfsHiR

HSCHE word #21E .

8 AN B A 78 Bl — IR TE A 5 R R B B

32 frAlbRE, 32 ArBRE Hath 32 MIEA 32 ALREL
BRECHTBERRES, BRiEHE L bR EL

32 MLTEAF ST TTREHL, 16 A0 J7 AR

8 AN B A 78 Bl — IR TE A 5 RO T 8 B

AT 1 A R B AU A DG A A AR AL T SR TR e AR

243 HDIV &HiE5

24.3.1 HDIV #FfF#aK

# 24-1 HDIV ZA7 4 5%

owa] o [a]s]e]s]s ]88 ]2]a]8]2]2[2[2[= === 2[5 ]R]2]= =] ][] [][~]~]-
> | E
000h HDIV_CTRLSTS Reserved E g 5121215
I I|oflg|lxT
|z
Reset Value Ofo0ojoOjojofoO
HDIV_DIVIDEND DIVIDEND
004h -
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
008h HDIV_DIVISOR DIVISOR
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
ooch | HPIV_QUOTIENT QUOTIENT
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
ot0n | HD'V_REMAINDER REMAINDER
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
5
014h HDIV_DIVBY0 Reserved E
Reset Value T
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24.3.2 HDIV #&HPIREFHFEE (HDIV_CTRLSTS)

e Hdk: 0x00
HAifE: 0x0000 0000

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

1

0

Reserved
1 1 1 1 1

HDIV

HDIVIEN| HDIVIF BUSY

HDIVDF

HDIV
START

HDIVEN

™w rc_ wl r r

™w

(R €y i

i7p)

31:6 R

TREd, IR FFEAAE .

5 HDIVIEN

[ 8 o i
0: P
1: JF)a

4 HDIVIF

Ry As R bR AL, E R ITAE RETF IS IO R P 2R TR T
0: #A

1 BRI SR, oA

BB, LABRRZIRSAL.

3 HDIVDF

THEE SRR AL
0: BRIETHEORE BRI
1 BRVETHSESR . Al Al s

2 HDIVBUSY

BRIk AR S AL
0: BRVEAR A
1. BRIEES IEAE AR

1 HDIVSTART

Frizas It ants

0: FfFERILIBSEIT IR

L: JFURRRIEITH S

FiZ A A as bl R BRiE IS TR

0 HDIVEN

Frikas e fe ae
0: FKHIBRILE R
1: fHBERRIA SR

24.3.3 HDIV # B F 7% (HDIV_DIVIDEND)

e Hudt: 0x04
HAME: 0x0000 0000
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31 16
DIVIDEND
™w
15 0
DIVIDEND
™w
g 2 Eiipn)
31:0 DIVIDEND 32 S5 BEE M bR 2L

24.3.4 HDIV BR¥#F 4 (HDIV_DIVISOR)

Ak : 0x08
HAifE: 0x0000 0000

31 16
DIVISOR
™
15 0
DIVISOR
™
ik 2 ik
31:0 DIVISOR 32 PLTCTF T AR AR AL

24.3.5 HDIV B #F% (HDIV_QUOTIENT)

fmFsHiE: 0x0C
EAME: 0x0000 0000

31 16
QUOTIENT
15 ' 0
QUOTIENT
T
i, B4 iR
31:0 QUOTIENT (PR SN AT E N ]

24.3.6 HDIV ¥ %75 (HDIV_REMAINDER)

e Hsdt: 0x10
HAME: 0x0000 0000
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31 . . . . . . . . . . . . . . . 16
REMAINDER
15 . . . . . . . rTV . . . . . . . 0
REMAINDER
g 2 Eiipn)
31:0 REMAINDER FRikgit E A R

24.3.7 HDIV (xF & 7% (HDIV_DIVBY0)

e Hdl: 0x14
HAifE: 0x0000 0000

31 16
Reserved
15 1 0
Reserved DIVBYO
r

B B iR
31:1 ] TRE, DAURFFEAE
0 DIVBY0 BRECH 0 AR &AL

0: Br¥EO
1: B#No

24.4 SQRT H1E5%

24.4.1 SQRT FFfEEA%

% 24-2 SQRT F 728 0E

Offeet Register sl s]&|e|s|e|a]x]|e|a]a]c]a]|a]|s]a]a]z]a]s|z]a]o]=]~|e]a]<]]|~]~]e
N
Elels|3|2|E
SQRT_CTRLSTS Elz|lE|Ele|k
000h Reserved 8 g 8 % g g
9| h
Reset Value 0OjJjo0ojO0OjOfOfoO
ooan | SQRT_RADICAND RADICAND
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
008h SQRT_ROOT Reserved ROOT
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
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24.4.2 SQRT #EHIIRAZFF2 (SQRT_CTRLSTS)

e Hdk: 0x00
HAifE: 0x0000 0000

31

Reserved
1 1 1 1 1 1 1 1 1

6 5 4 3 2

1

0

Reserved
1 1 1 1 1

T T T T
SQRT

SQRTIEN BUSY

SQRTIF | SQRTDF

SQRT
START

SQRTEN

™ rc_wl T T

™

(R €y i

i7p)

31:6 R

fE A5 0.

5 SQRTIEN

FA A ki e
0: P
1: JF)a

4 SQRTIF

TSR T Wbs AL, AE TR W RETT B BT OL T A R T S

0: WAHTW ™4
1: R SER, A dlr
TS, UIEBRIZIREA

3 SQRTDF

PAR RN & ot 5 Vo (VA
0: B R W EE KRG
1: TSR

2 SQRTBUSY

PAWANARC K S A
0: JFITiH5EaR AN
L JFU5 S IEAE T 5

1 SQRTSTART

TSI 4R AL

0: A5 EIFA

1. & 1 IFRTIT it

1% A7 w MLl R T 7 18 TR

0 SQRTEN

JF 75 S A LA e -
0: KM TH Ak
1. FHEBETT T TS AR s

24.4.3 SQRT HFH HHF 7% (SQRT_RADICAND)

e Hudt: 0x04
HAME: 0x0000 0000
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31 16
RADICAND
rw
15 T T T T T T T T T T T T T T T 0
RADICAND
w
g 2 Eiipn)
31:0 RADICAND 32 LR S BT 3

24.4.4 SQRT FHIRF 74 (SQRT_ROOT)

Ak : 0x08
HAifE: 0x0000 0000

31 i i i i i i i i i i i i i i i 16
Reserved
15 i i i i i i i i i i i i i i i 0
ROOT
ik 2 i
31:16 {R ¥ A A5 O 0o
15:0 ROOT 16 f57 77t
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25 ARSI (DBG)
25.1 f&ifr

N32G031 fH Cortex®-MO0 WH%, WAZSE AR, SR WS (BB BUE RS 1) FEE B
CEdE v I s ) o NIRRT, P AT LER NN ERIRS T RS ANTIRES . P B e
g, AT UAE NAZ AN, kAT AR T

N32G031 % A R AR R AR I B B B T i i . (R R BEER IR B T
N32G031 >ZFrCA R i 0

www.nsingtech.com

B AT
P 25-1 N32G031 A1 Cortex®-MO £ 1) 1 1 AE P

r--r———"~>""~>"~~>~~"~~"~~" "~~~ "~~~ ~"~"~"¥"~~"~"~—~—7~—~—— a
I |
| |
| |
| I
| |
I N I
| > BPU |
I I
| I
| > DWT :
I |

SWDIO : Internal dedicated :
| peripheral bus (PPB) » NVIC I
| |

> SW-DP b AHB-AP > : MCU

| » Bridges T >
| I I DBG
I I

swcLk | :
| » |
I ! >
| Cortex-M0 » : System Bus
: Core |

Data
| |
| |
| I
I I
I I
| I
| Bus matrix |
I I
I I
I |
Lo . |
Cortex-MO0 Debug support
N32G031 Debug support

ARM Cortex®-MO P AZBE {8 B H AT S 4 4n ) g«
B SW-DP: A7 M

B AHP-AP: AHB |3

B BPU: Wis/=4

B DWT: #difilk

L=
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B Cortex®MO0 HARZ%EFAM (TRM)

B ARM R0 VS5 gE e

B ARM CoreSight & THAE (rlp0 i FARZSH T

25.2 SWD kg

W T AR LS B ) SWD i #E H ki A Th ag .

25.2.1 5| i

www.nsingtech.com

SWD CHATHR) #OAE 2 MEM: SWCLK (& D A1 SWDIO CEdlia N & 1D $24t 55
BT T BRI NS 5] (SWDIO) A 4P 5|l (SWCLKD)

SWD iz 1 BB L 2

251 W 0 51

WA H 5 o
SWDIO PAI3
SWCLK PAl4
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W) EIRER
26 HE—®EFFIE (UID)
26.1 it

MCU 517 i N B DA FHC B ME— & & P85, 203009 96 i) UID(Unique device ID)AT 128 A7)
UCID(Unique Customer ID), X /N2 7515 A7 UL INAFAE A8 I R ARC E S, SN E & 1E BAEH
J RS, FERUEAME R — MCU fd= i S AT 0L~ &2 M — 1, F P B AR 7 BN 34 mT Do
it CPU 5 SWD #2 L3, ANr &M

UID 7y 96 i, 38 R NFP IS B %S, FE9 S INAFIS, R erE— bRl S i s s 45 &
IR S AR AR 28 N B 22 e, mT BT 081 %2 A DB I H 2842 /7 (Secure Bootloader).

UCID ~ 128 fii, 57 ERFEAGHFITE S, EE SR KRR RE R
B LA EPAN RS TS 4, 88— 32 A7) DBGMCU_ID, ‘Ba& 7T RA S it 85 | Flash/SRAM

FREE.

26.2 UID &F175%

EiBHhE:  Ox1FFF_FAFC K J¥ 96 fi7.

26.3 UCID F178

EiBHdE:  Ox1FFF_F4ADO K J¥ 128 fi7.

www.nsingtech.com

26.4 DBGMCU_ID & 1#%%

Eantil: Ox1FFF_F508, K& 32 . AFETAT, PR, sy iiEa; R, @0ERT, 6
R

# 26-1 DBGMCU_ID ik

g A B
kD %# ﬁﬁ%¢%ﬁ4@°
4bit SRS & 4 7.
BRI S ME 4 AL
4bit WS HE. B EIL 12 R, T
It Rs] =
4bit RS 4 A7,

=

4bit HETSHIMK 4 L.
FLASH 287~ o

Flash & & 4bit o
16KB Affi, FLASH K/h = N % 16 KB
SRAM 2% B A8 7R A o
SRAM 25 & 4bit o
4KB A7, SRAM K/ = N * 4KB
R 4bit REER4 1.

4777480 BERBARBHHRAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRG L X ErBr b X TR B 1095 [ AR K E
Hig: +86-755-86309900 fE 3. +86-755-86169100
W4k https://iwww.nsingtech.com HB%: 518057



Ay,
W) EIRER

27 WA 3 52

www.nsingtech.com

H 3

AT

Bl

2022/7/10

V2.0

FIURRR A

2022.9.13

V2.1

7.4.11 Z 5 DMA B 36 5240 35 5

9.4.20 F1 10.4.18 &7, 824 TIM ] DMA burst A 2 hkJaE, B}
TIMx_DCTRL J& [f [ 25 /745 T 2L

15.3.1 #75, ADC S KI BiiA 2k 18MHz

15.1 =77, JEEHH SUk 16 4

# 15-1, ADC_IN[11:0[7EARE0N 12 A AR A\ T TE
kR STOP A0~ 1.0V %t

&8 9.3.13.1 &35 %5 4)

19.2 F77, LPUART i KiEZ M 1Mbps

21.4.12 &5, ADIS & 11}, SUBF[14:0]/~f4 N 0

2023.8.1

V2.2.0

20.3.1 T, Hhn—A)< I B4 MOSI 5] BB B B4 1) MOSI 5]
26.2 T 26.3 T, B UID Al UCID H#Eda .

6.1.1 ZF5 9000 £ h% 6000, 1.5m 2ih% 1ms

20.4.2 FAT, BB R AR B

522 %17, PAO ZHF| OSC IN #HlEx

16.1 &1, fEelbias RGERE

21.3.6 F47, %4 RTC BEAWILGRABIL, 34 niE & 990

21.4.12 %=1, B2 RTC_SCTRL. SUBF[14:0] %77 2% (I liik
7.4.6 BT, NS E R OC I R HE I

21.3.7 FA5, S0 B TIGE A B 7 R T

13.4.1 25, B 13-1 IWDG 5t KAl e/ 2 A7 s ]
17.3.2.6 =41, Hhn 7 Atk E=UR, AL PC B A s

2024.7.24

V2.3.0

1.7.4.11 =5, BNE&EFHm

2.7.4.11 THT, BEK 7-4 1 “DMA channel select” A “DMA request source
select”

3.21.3.7 =75, BSH WIMEAE EFH
4. 1B OPAMP #7175 ft) L iy Hi Y5 B
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2024.12.11

V2.4.0

B 2-5

B4 5-29, USART RX (I 10 FiE

B2 18.4.3.7 F77, BHU™AH R I %At

B2 18.7.2 41 bit3 Kk

BT 15.5 WNIERHR

A5 21.3.11, Mk RTC_OPT AH3< (%5 A7 asfifiid

Y 18.4.2.5, HAINICT RIERS Z R B R AP 18-5

2025.9.1

V2.5.0

115.2, fHERT ADC Z4r ik

5 3.3, HrEEE I

I ¢

¢
o

9.4.3, &k TIMx_CTRL2. CCPCTL i ffi#tik

5 17.3.2.6, 1B 12C FHLAIERE A7 = 0

I

=77 18.7.2, USART STS.OREF 7 ¥ finvE i 3515

BT 21.3.18 SN = ik
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28 FH
[ BB AR AR CRARCE REAR™) XSO L R K S N RIS E 38 KL
SR ARG IR R, SO A R I B R i CRAR i) AR T .

H BRI RIZ T LA ZAER BB AR TR R AT R prie 2Usls5] F 2R =05 44 FR el
i (AT BURAEIXO 2 H .

[ AR R BRI AT ITIE. M98, BEON S BRI SORIIBUR], A S5 AT I8 A . T B NAE T 50 SR
BB A% ] ROBOR IR SRS R SR WA

I R s SR (v (5 A B0, (EEIME A, IFAHERE B RS ISR HERA AT ] S A& H DT
A FH SR A5 SR DL R A ™ i, A 2 R AT S R BT s SRR D R A e e, [ IR ER
AN AT R A5 FH S SRS A b T P AR AT BB . T3, by HRBR. TSI AT A I 40 3 A SRR A T
f£.

IR B AR 77 i £ A GE s % o ) L P RCR BT AR AT SO BRI, QAT A AT B2 P R A 33 AN 2 B
RGO, ARSI AN OITo . NS s EI 10k, WSROy A 2 e
AZEEMEREEARRT: SBPER RS FEPREHOE. WIETE s, raRir g e E
AR oAty 5 A8 SRF RS A i A S

FITAT AN 22 A A 010 DRURS: 2 A PN AL, [ A5 PN R A8 R B B AR Bl T IR DA AR ZRAN 2 A Al T i 3 B30 U
SRR R AR BRSBTS R A

XF T BESCRE AT S RAEAT B 7R « BROR Z ARAE, BB (EANER T 1k 5 e H & 1S I PERIAMZ B AR IE DT AT
[ BB A AR Se ViV A AT e Dt

RZWVFA], AR NG AR B f 0 SO B 2 S BB BEAT A . =] B2, ¥ ik,

www.nsingtech.com
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