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18.4.1. TIM3 IEHIZFAERE 1 (TIMB_CRA) oo 282
18.4.2.  TIM3 FZHIZFAERE 2 (TIMB_CR2) oo 284
18.4.3. TIM3 MAREIIEHIZFAERE (TIM3_SMCR) ..o 286
18.4.4. TIM3 DMA/FHTEAEZFAEEE (TIM3_DIER).....oieeecececeeeeeeeee e 287
18.4.5. TIMB R ZFAEEE(TIMB_SR) ..o en s 289
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18.4.6. TIM3 F 7 AEZFAEEH(TIMB_EGR) ooveieieeeeeeeeeeeeeeeee e 290
18.4.7. TIM3 /LR RZFERE 1(TIM3_CCOMR) ..o 292
18.4.8. TIM3 R/ AEE 2(TIM3_CCOMR2) ... 296
18.4.9. TIM3 FiliFR/ LT AEZFAFAF(TIMB_CCER) oo 298
18.4.10.  TIM3 HHEEH(TIMB_CNT) oo en s 300
18.4.11.  TIM3 T AT EZ(TIMB_PSC) ..o 300
18.4.12.  TIM3 HENEZERAIED (TIM3_ARR)...ooioieceeecececeeeeeeeeeee e 301
18.4.13.  TIM3 HHFHR/HERZFAERE 1(TIM3_CCR) oo 301
18.4.14.  TIM3 HHHR/HILZFAERE 2(TIM3_CCR2) ..o 302
18.4.15.  TIM3 R/ ZFAE 2% B(TIM3_CCR3) ..o 302
18.4.16.  TIM3 /IR ZFAERE A(TIM3_CCRA) ..o 303
18.4.17.  TIM3 DMA #5257 2(TIM3_DCR) ... 304
18.4.18.  TIM3 LRI DMA Hihit (TIM3_DMAR) ....oovieieeeeeeeeeeeceeeeeeee e 305
L T 0 = (1 306
KT TR 1LY 3 OO 306
192, TIMAA EBREME et 306
19.3.  TIMAA THEEFIIE oo 307
19.3.1. BFFEBA T oottt en et 307
19.3.2. IEIVE .o e, 310
TR T B 1= 25 i FU N O TSP 311
19.3.4.  BFETRBEIR ..ot 312
19.3.5. B B B IR I et 312
19.3.6.  HH BT ..o, 312
19.3.7. JEMTEEETTT (PWM) BEIR oo 313
TR T v v OO 314
194, TIMAA B E B oo 314
19.4.1.  TIMA4 ZEHIZAEEE 1 (TIMI4_CRT) oo, 314
19.4.2.  TIM14 DMA/ TS BE ZF A7 2% (TIMA4_DIER) ... 315
19.4.3.  TIMAA RS FAEEE(TIMAA_SR) oo, 316
19.4.4. TIM14 FAEPEZIERRHTIMAA _EGR) ..o 317
19.4.5. TIM14 /B ZFAERE 1(TIMA4_CCOMRT) oo 318
19.4.6. TIM14 /BT EEZFAERE(TIMAA_CCER) ..o 320
19.4.7.  TIMAA TFEEH(TIMAA_CNT) oo 322
19.4.8.  TIMA4 TSP HEETIMAL_PSC).oeeeoeeeeeeeeeeeeeeeeeeeeeeeee e 322
19.4.9. TIM14 EHEIFEBEFZAEEE (TIMTA_ARR) oo 322
19.4.10.  TIMA4 FHFR/HELZFAE RS 1(TIMAA_CCR) oo, 323
19.4.11.  TIMA4 ETRZAEZL(TIMX_OR) oo 323
20.  JEFERTER (TIMAB/17) cocerecececeeeeeeeeseessessssessssesssses s s sessssessssessssessssesssseesssssssssssssassassssassnsasens 325
201, TIMAB /TIMA7 FEBEEEME oo 325
202 TIMABTIMAT THEERIIR oo 326
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2021, BB TE et 326
L R € s VOO 327
20.2.3. TS ettt 330
20.2.4.  FFBIVE oottt ettt n e et 331
20.2.5.  FHHEIBIEIE ..o.coeeeeeeeeeeee et 331
20.2.6.  HIAIHTAEI .ot 332
20.2.7. SREHIHIEIN oottt 333
20.2.8.  HIHTELIEAEIN ..ot 333
20.2.9. PWM BRI BEFEVHTT) BT oo 334
20.2.10.  EAMATH FIFEDKIEN oottt en et 335
20.2.11.  AEFHRIZEIIBE oottt 336
20.2.12.  BAFBKIRET Lottt 338
20.3.  TIMABITIMAT B AF B oottt e et ee et en e ettt ean e en e 339
20.3.1.  TIM16/17 ZHIZFAERE 1 (TIMX_CRA) oo 339
20.3.2.  TIM16/17 ZHI2FAF8% 2 (TIMAB/17_CR2) oo 340
20.3.3.  TIM16/17 DMA/F i fE ZFAF 22 (TIMAG/17_DIER).....oeeeeeeeeeeeeeeeeeeeeeeee e 341
20.3.4. TIM16/17 JREZFAERE (TIMAB/17_SR)..ooeeeeeeeeeeeeeeeeeeeeeeeeeeee e ene s 342
20.3.5. TIM16/17 P A FAERH(TIMAB/17_EGR) ..o 344
20.3.6. TIM16/17 3/ ELEAERZAEEE 1(TIM16/17_CCMRT) oo 345
20.3.7. TIM16/17 capture/compare enable register (TIM16/17_CCER) ..........cccoviivieeiiiieee e, 349
20.3.8. TIM16/17 THELER(TIMAB/AT _CNT) oottt enee e 350
20.3.9.  TIM16/17 T IEE(TIMAB/AT _PSC)...o.eoeeeeeeeeeeeeeeeeee e een e 350
20.3.10.  TIM16/17 EZhEBERZFFEE (TIM16/17_ARR) ..o 351
20.3.11.  TIM16/17 JAHIHEZAERZ(TIMAG/17_RCR) ..o 351
20.3.12.  TIM16/17 HFR/LELZFAEEE 1(TIMA6/17_CCR) e 352
20.3.13.  TIM16/17 M ZEFFEX A7 (TIM16/17_BDTR) oo 353
20.3.14.  TIM16/17 DMA #2778 (TIM16/17_DCR) ..o 355
20.3.15. LR DMA HiliE (TIM16/17_DMAR) ..o 356
21, (RTIFEE IR (LPTIM).c.cecececececece ettt ee e e seaea e e e e e e e se s s e e e e s e e e e e snsnsnn e e eas 357
s T 11 OO 357
21.2.  LPTIM EEZERFME oo en e 357
21.3. ARTHFEEIT S (LPTIM) THHEREIR oo 357
2130 LPTIMAER] oot ne e en e en e 357
21.3.2.  LPTIM B BRI Y05 5 oot n e en e en e 357
21.3.3. LPTIM B AR ET oot en e 358
29.3.4. T BIBE <ottt e ettt 358
21.3.5. AR I oot 358
21,38, A E R T T oot 358
2137, B BT I B ettt 358
21.3.8.  HHEE AL INDANG ..o en s 359
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21.3.9.  PHRIEIN (debUG MOGE) ...oeeeeececeeeeeee e 359
214, LPTIMARIIFEREIR oot enennas 359
215, LPTIM HHIT (oo 359
21,8, LPTIM B AE R oottt n ettt n e e enen 359

21.6.1.  LPTIM T AVRZSZFAERE (LPTIM_ISR) oo 359

21.6.2. LPTIM SRR ZAEEE (LPTIM_ICR) oo 360

21.6.3. LPTIM HHiERERFAEEE (LPTIM_IER) ..o 360

21.6.4. LPTIMIECEZEAERE (LPTIM_CFGR)...ooiieeeoeeeeeeeeeeeeeeeeeeeeee e 361

21.6.5. LPTIMFZEHIZEAERE (LPTIM_CR) oo e e eene s 361

21.6.6. LPTIM BEIEZERTIEE (LPTIM_ARR) .o 362

21.6.7. LPTIM HEZEAEEE (LPTIM_CNT) oo 363

22, LTI (IWDG)  ecccieeetcesee e e et st eesas s se et e eesasssss e e e e e eesesas e e e et et essesasas s e s s esssnsnans 364
2720 DR 1 1 OO 364
2220 IWDG TEZERFE oot en e 364
22.3. IWDG THEETIIR .o 364

22310 IWDG HEE] ..ot 364

v B L = R OO OOT ORI 364

22.3.3. T T oottt 364

22.3.4. PRI oottt 365
22,4, IWDG ZETERE oot ceeeeee ettt e et ea ettt ettt ettt et e e et et et et etnnenenn e 365

2241, BHHZAEEE (IWDG_KR) ..ottt et ee et eee et en e 365

2242, TROMRZEAEEE (IWDG_PR).....ooooooieeeeeeet et en e 365

22.4.3. FEREHZEFIEEE (IWDG_RLR) ..o 366

2244, IRESZFAEEE (IWDG_SR) ..ot n e en e 366

23, BB TIH (WWDG) .ecceccceteeeeeeeeee e e e e e ssasa e e e s e e e e s s st st ss st st se s e e e snsnsesnneseneas 368
2 3 R 1 1 OO 368
232, WWDG TEZERFME oot n e 368
23.3. WWDG THBEFIIR oo en e 368

23.3.1. WWDG ZERIHEE ...t 368

23.3.2.  JABHTE T I oot 369

23.3.3.  FEHE IR T EIRE oot 369

23.3.4. T T IR WIIIAE oot 369

23.3.5. WA GG T IHI BT TR T «oeoeeeeeeee et 369
234, WWDG ZEAEBE oo 370

2341, FEHIZAEEE (WWDG_CR)..oooooeeeeeeeeeee oo 370

2342, BLEZFAELE (WWDG_CFR) oo 371

23.4.3. REZFIELE (WWDG_SR) oo 371

24, SEBFHFBI(RTC) coecrreeceeeeeceeseseeseeeas st s e sse s s sssse s s e s s sss s s st esssassesss s ses et asssseses st esnsssssnsanen 373
2A . BRIt e 373
242, RTC FZEEME oo 373
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243 RTC THAEIIR oo 373
D T TR = OO 373
T = L (VA = W O OO 374
24.3.3. B RTC B B oot 374
2434, TE RTC 2 F R oo e n s en e en e 374
R T S W O T £ 07 ARSI 375
24.3.8.  RTC IRHE oot 375

244, RTC BB oot 376
2441, RTCFEHIZAEEE (RTC_CRH) oo 376
2442, RTC ZHIZFIEE (RTC_CRL) cooceeeeeceeeeeeeeeeeeeeeeeee e ene e 377
24.43. RTC FBEHZFLEIEL (RTC_PRLH) ..o 378
2444, RTC HEMEIAAEIMAT (RTC_PRLL)...oovoeeeeeeeeeee et 379
24.45. RTC H A T2 785 AL (RTC_DIVH) oo, 380
24.46. RTC F A T 2 A7 BMEAL (RTC_DIVL) coeieeeeeeeeeeee e 380
24.47. RTC HHEZAEREEAL (RTC_CONTH) oo 380
24.48. RTC HEFAFEAEAL (RTC_CNTL) coooeieieeeeeeeeeeeee e en e 381
24.4.9. RTC M EFAEEEAL (RTC_ALRH) oo 381
24.410. RTC M ZFAEREEAL (RTC_ALRL) w.oveceeeee e eene s 382
24411,  RTC IR HEZFAEBEBKP_RTCCR) ..ot et eene s 382

B5. BREF.N........H... LA .. 384

25l WVWii.oe . .. R ... 8. .. BB B B BN N g i N. 384

T I L O o = 5 LS SN oo SO S SO 384

25.3. 120 THAEHIR .ot en e 384
25310, 12C HEBEL oot 385
25.3.2. BT I T oot 385
25.3.3. 120 AR oo 386
25.3.4. 120 MUIRIR oot 386
25.3.5. 120 BRI oot n et 388
25.3.6. TR AN oottt 392
25.3.7.  SDA/SCL FEH ..ottt anas 393
25.3.8. DMA T53R oot 393

254, 120 TIHT oo 394

T T L O c =TT 394
2551, 12C FEHIZFAERE 1 (I2C_CRA) oo 395
25.5.2. 12C 45 ZFAEEE 2 (I2C_CR2) ..o 397
25.5.3. 12C HEHHHEZFAERE 1 (1I2C_OART) ceeieeeeeeeeeeeeeeee e 398
25.5.4. 12C HHEATATEE (I2C DRt 398
25.5.5. 12C IRABTFAFIF2C _SRT) .ottt e e n e 399
25.5.6. 12C IRASZFAFEE 2 (I2C_SR2) ..ot 402
25.5.7. 12C W HI ZFAERR(12C _CCR) oo 404
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25.5.8. 12C TRISE ZFA7%% (I2C_TRISE) ..o e een e eeene s 405
26. BB RBULRIE (USART) cceecececeeeeeeeseeee et s e ssss s st s s sessssssssssssssssassesesasssssnsaens 406
L R 1 22 OO 406
26.2.  USART BRIV oot en e n e e 406
26.3.  USART THAERIIR oo n e 407
26.3.1. USART FEIETHIR ...ooeeeeeeeee e 408
26.3.2.  IEBE ot 409
26.3.3.  BEURE oottt ettt n s n ettt 411
26.3.4.  SPBUIEFIRITTE oot 414
26.3.5.  USART FEULAEZR ZLIE oo n e 415
26.3.6.  USART B ENEFERATIN ..ooveeeeeeeeeeeeee ettt 416
26.3.7. AR BRI oottt n ettt 417
26.3.8.  USART [AIZEBRIR oot 419
26.3.9.  HLR LTI oottt e ettt n s ettt 420
26.3.10.  FUF DMA ZELEIEIE c.oeeoeeeeeeee ettt 421
26.3.11.  BELETEEE] oot 422
26.4.  USART IR oo 424
26.5.  USART ZEAF R oottt ettt e ettt n ettt ettt nen e enen 425
26.5.1. IRAESZFIEEE (USART _SR) oo eeeeeeeee et eee et en e eeen s 425
26.5.2. BHEETEEE (USART _DR)....oooiieieceieiee ettt e ettt n et s 427
26.5.3. PHFRFLEEE (USART _BRR) ..ottt ettt n s en et 428
26.5.4. FEHIZEAEEE 1 (USART _CR) oottt 428
26.5.5. FEHIZFAEEE 2 (USART _CR2) ..o e e ne s 430
26.5.6. FEHIZFAEEE 3 (USART _CRB) ..o e en e 431
27, BATAMRIETD (SPI) e e teeeeeeee e e e e e e s s asa et e e e e e e s s st ee e et e e e e ae s s nn e e eas 434
0 R 1 1 OO 434
27.2. SPLETERFE .ottt n e e 434
27.3.  SPLIHBEIMIE oot en e 435
27.3.0. HEIR oottt ettt en e 435
27.3.2. B EHLUFIE LT oottt 435
27.3.3. B LIS oottt en ettt 437
2734, NI (oot 438
27.3.5.  MIEFE(INSS)HIETEE ..ot n e 439
27.3.6. FETUKE TR oo 440
27.3.7.  SPUBLE ..ot 441
27.3.8.  SP I E T oottt ettt nen ettt 441
27.3.9. B A IR oot 442
A T L TS = 1 10 =3 1= o PSR 445
27310, B RER R oot 446
27312, SPIUHIBT oot 447
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A T = I OO 447
2741, SPIEHIZFAERE 1 (SPLLCRT) oo n s 447
27.4.2.  SPIFHIZFAFRE 2 (SPLLCR2) ..o en e ne s 449
27.4.3. SPURZZIAFERE (SPIUSR) woeeoeeeeeeeeeeeeeeeeeee e n e en s 451
27.4.4. SPl BHEZAFEE (SPLDR) ..o e 452

28, R R et A e st s e ane 453

280, B et 453

s N 1 0 1w OO 453
28.2.1. SWD TR T oot 453
28.2.2.  RIFHT SW-DP JHIZFTL oo 454
28.2.3.  SWD AL HI I LB T AL oo 454

28.3.  ID ARHDAIITEHUI ceoveeeeee ettt n e e 454

284, SWD TR T oot 454
28.4.1. SWD TSN ettt 454
28.4.2.  SWD T UUTF oot 454
28.4.3. SW-DP IRZHL(reset, idle states, ID COUR) .......ceovriueeueeeeeeeee e 455
28.4.4. DP and AP B/ G T ..ot 455
28.4.5.  SW-DP A28 oottt ettt e ettt e en et n e 455
28.4.8.  SW-AP B F B oottt ettt et n ettt 456

p T T T -3 . v O TP 456

28.6.  BPU Wisa HLIt(Break Point UNIt).........cccooiiiieiiciisicieiie ettt sn et 457
28.6.1. BPU THAE ...ttt ettt 457

28.7.  BHEWiEL 5 DWT (Data WatChPOINT) ........ccvoveueeeeeeieeeeeceeeeeeeeeeteee et 457
28.7. 0. DWT THBE oottt e et n st 457
28.7.2. DWT Fo Tt B R A 2 AE S oot 457

28.8.  MCU IHHRIEEL (DBGMCU) ....oeieieieceeeeeeeee e n e 457
28.8.1. AR IR B 10 T A oo 457
28.8.2. CFEERIER. BT DXCAN FII2C IR oo 457

28.9.  DBG B AFRE oottt ettt e ettt e ettt n e e enen 457
28.9.1. DBG ## ID ARG ZAE2H(DBG_IDCODE)........oooeoeeeeeeeeeeeeeeeeeeeeeeeeeee e 458
28.9.2. A MCU BB 251788 (DBGMCU_CR)....ooeoeeceeeeeeeeeeeeeeeeeeee e 458
28.9.3. DBG APB freeze register 1 (DBG_APB_FZ1) .....uviiiiiiiee et 458
28.9.4. DBG APB freeze register 2(DBG_APB_FZ2) ........ooiiiiiiiie et 459

p 1 T 7 N <A O TP 461
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1.5 FSHBEFHEHBESFI R

H5 fiid
Read/Write (RW) BAHREIES I
Read-only (R) 4 R BEEEI AT
Write-only (W) HERBESIAL , S ISREISE
Read/Clear WriteO (RC_WO0) | &

Read/Clear Write1 (RC_W1)

HRTLUEI , BRJLUBEE 0 BRI, B 1 XUAITCRm

PR LA , tRETLUBETE 1 BRIG , B 0 XIRFEsnm

>

Read/Clear Write (RC_W)

ey

B LB E NS REBANERZAL , BAZMIEFAEZE

Read/Clear by read (RC_R)

A LUEEIX ML, EBUI VS BaiSHEIBRA 0, BAASIBALE

ey

Read/Set by Read (RS_R)

AR LUREIX ML, SRS BESHIREN 1, BARMASRAIE

&

Read/Set (RS) PHAT LA , tRRTLAREINID 1, B 0 XS
Toggle (T) AT LAUBIT BN 1 SRR , B 0 FT&h
RE (Res) REBL , WIMRFIHEERE(E
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2. R 4t R FAE A

SWCLK
SWDIO
as AF

PB[8:0]

PF[4:0]

IN+
IN-
out

10xIN

MOSI,MISO,SCI
NSS as AF
MOSI,MISO,SClI

NSS as AF

S

CORTEX-MO+
fmax= 48MHz

NVIC ‘

IOPORT

T

49podaq

INT_TRL

CRC ﬁ

DG reset
OBL reset

RC
32.768KHz

RCC
Reset! & clock control

LTI

System and peripheral

IWDG reset

GHV-S

=

clocks, System reset

I ETII

from peripherals

T sensor

S-AHB TO S-APB ‘

adv-S

[ woe K==

HSE XTAL OSC
4-32MHz
M 0sC32_ouT

— 2 Y 0
ry VDD Voltage
Regulator 4|
@
c vccio
: v 5 s
g vee SUPPLY
< SUPERVISION
K1) sram
POR/BOR
PVD PVD_IN
— NRST

Filter I

HSI_10M

0SC_IN
0sc_out

COM([3:0], SEG[7:0]
as AF
CH1~CH4, BKIN,
CHlN"'CH}N, ETR as AF
CH1~CH4, ETR

E XTAL OSC
32.768KHz

CH1 as AF

CH1, CHIN
BKIN as AF

»
>
|
“ [ wwos () (=) RX,TX,RTS,CTS,
sPI1 RX,TX,RTS,CTS,
- svscre K CK as AF
Power d in of analog jules: ‘ VCCA d ‘ ‘ VCC domain ‘ ‘ VCCIO domain

Kl 2-1 RGHMIHER]
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. HMHENMB RN

31. RGHEW
Z Y1 LA EB 5 Ak
B % Master
» Cortex-M0+
> #H DMA
m =/ Slave
> W SRAM
> W# Flash
> 7 AHB-APB Bridge ] AHB
GPfBP?rts H Flash memory interface }ﬁ@
=
: |
“{ SRAM
ARM
Cortex-M0+ B i
o @m T atrix I
AHB-to-APB bridge APB
SYSCFG,
ADC,
COMP1,COMP2,
TIM1,TIM3,
’m TIM14, TIM16,TIM17
DMAChannels 1to 3 LPTIM,
IWDG,WWDG,
A RTC,PWR,
12€,
USARTL, USART2,
RCC SPI1/SPI2,
LED CTRL,
DBGMCU
3-1 RG5H
B R
LRI Cortex-MO+(1) R 48 2835 4% 5 bus matrix, J53# 1=K CPU 1 DMA () #;.
B DMA M4

1% 54 2234 DMA [#) AHB master 3% 3£ 3] 4 28 Matrix, .48 Matrix %5 CPU 1 DMA %} SRAM. Flash
1EfE 2%, 1 AHB/APB 4515 14 -

Rk Matrix

SZ Matrix B HAE CPU L1211 DMA B2k ). %P #{E FH Round Robin 5%, &£k Matrix H1 Master
(CPU. DMA) #l slaves (Flash memory. SRAM #l AHB-to-APB bridge)

B AHB-to-APB bridge (APB)

The AHB-to-APB bridge$Zfit T 7/E AHBHIAPB 5.2k 2 8] () [7] 5 4 8% 1] 1% Bridge (1) 4 M 8 ik i 5
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3.2.

3.3.

FHESR G
4k 2% S M T

FEFfEftas . BURAAAHAS . FFAEAN 10 3 IS — S bAE — N2t 4 GB ). ik DL/ 4 A 7 5047
f£ (—A>word 1, HART 1 EEAE R AL -

AT hEZ a3 K 4 8 4™ 512 Mbyte f) Block [X 15

OXFFFF FFFF
ARM Cortex MO+
0xE000 0000 Intemal periphrals
Block 6
0xC000 0000 0x5001 1FFF
IOPORT 0x5000 0000
Block 5
0x4002 63FF
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 5BFF
APB
0x8000 0000 0x4001 0000
Block 3 0x4000 A7FF
APB
0x6000 0000 0x4000 0000
Block 2 Ox1FFF FFFF
) Reserved
Periphrals O0x1FFF 1000
0x4000 0000 Resoycd 0x1FFF OF80
Factory config. bytes 0x1FFF OF00
Block 1 Option bytes Ox1FFF 0E80
uIb Ox1FFF 0E00
0x2000 0000 RAM System memory
Ox1FFF 0000
0x0800 FFFF
Block 0
Code Main flash
00000 0000 0x0800 0000
Main flash/ 0x0000 FFFF
Add bl System flash/
ressavle space RAM 0x0000 0000
3-2 {7 as LS
# 31 fAfiEdribil
Type Boundary Address Size Memory Area Description

0x2000 2000-0x3FFF FFFF -

Reserved
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Type Boundary Address Size Memory Area Description
SRAM RIEREMAE , SRAM &K
0x2000 0000-0x2000 1FFF 8 KB SRAM
798 KB
0x1FFF 1000-0x1FFF FFFF - Reserved -
O0x1FFF OF80-0x1FFF OFFF - Reserved -
TFR HSI triming £,
Ox1FFF OF00-Ox1FFF OF7F 128 Bytes Factory config X
flash ISR EIECESEL
0x1FFF OE80-0x1FFF OEFF 128 Bytes Option bytes option bytes
0x1FFF OEQ0-Ox1FFF OE7F 128 Bytes uiD Unique ID
c 0x1FFF 0000-0x1FFF ODFF 3.5KB System memory 1Z58 Boot loader
ode
0x0801 0000-0x1FFF FFFF - Reserved -
0x0800 0000-0x0800 FFFF 64 KB Main flash memory -
0x0001 0000-0x07FF FFFF - Reserved -
HR#E Boot BCEIEIE :
1) Main flash memory
0x0000 0000-0x0000 FFFF 64 KB -
2 ) System memory
3) SRAM
Note:

FiR==[A]B4: OXx1FFF OEQ0-Ox1FFF OE7F 4b, H.A4Fri N reserved KSR, TiEHEATE#EAE, 0, Hp4

response error.

R 3-2 A Ar st

B Ak R i d
0xE000 0000-0XEOQOF FFFF 1Mbytes MO+
0x5000 1800-0x5FFF FFFF 256MBytes Reserved("
0x5000 1400-0x5000 17FF 1KB GPIOF
0x5000 1000-0x5000 13FF 1KB Reserved

IOPORT 0x5000 0C00-0x5000 OFFF 1KB Reserved
0x5000 0800-0x5000 OBFF 1KB Reserved
0x5000 0400-0x5000 07FF 1KB GPIOB
0x5000 0000-0x5000 03FF 1KB GPIOA
0x4002 3400-0x4FFF FFFF Reserved
0x4002 300C-0x4002 33FF Reserved
0x4002 3000-0x4002 3008 e CRC

AHB
0x4002 2400-0x4002 2FFF Reserved
0x4002 2124-0x4002 23FF Reserved
0x4002 2000-0x4002 2120 e Flash
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J5¢-7 priL S ik b3y inc'a
0x4002 1C00-0x4002 1FFF 3KB Reserved
0x4002 1888-0x4002 1BFF Reserved
0x4002 1800-0x4002 1884 e EXTI @
0x4002 1400-0x4002 17FF 1KB Reserved
0x4002 1064-0x4002 13FF Reserved
0x4002 1000-0x4002 1060 e RCC @
0x4002 0C00-0x4002 OFFF 1KB Reserved
0x4002 0040-0x4002 03FF Reserved
0x4002 0000-0x4002 003C e DMA
0x4001 5C00-0x4001 FFFF 32KB Reserved
0x4001 5880-0x4001 5BFF Reserved
0x4001 5800-0x4001 587F e DBG
0x4001 4C00-0x4001 57FF 3KB Reserved
0x4001 4850-0x4001 4BFF Reserved
0x4001 4800-0x4001 484C e TIM17
0x4001 4450-0x4001 47FF Reserved
0x4001 4400-0x4001 404C [© TIM16
0x4001 3C00-0x4001 43FF 2KB Reserved
0x4001 381C-0x4001 3BFF Reserved
0x4001 3800-0x4001 3018 e USART1
0x4001 3400-0x4001 37FF 1KB Reserved

AE 0x4001 3010-0x4001 33FF Reserved
0x4001 3000-0x4001 300C e SPI1
0x4001 2C50-0x4001 2FFF Reserved
0x4001 2C00-0x4001 2C4C e TIM1
0x4001 2800-0x4001 2BFF 1KB Reserved
0x4001 270C-0x4001 27FF Reserved
0x4001 2400-0x4001 2708 e ADC
0x4001 0400-0x4001 23FF 8KB Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1KB COMP1 and COMP2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF 19KB Reserved
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J5¢-7 priL S ik b3y inc'a
0x4000 B000-0x4000 B3FF 1KB Reserved
0x4000 8400-0x4000 AFFF 11KB Reserved
0x4000 8000-0x4000 83FF 1KB Reserved
0x4000 7C28-0x4000 7FFF Reserved
0x4000 7C00-0x4000 7C24 e LPTIM
0x4000 7400-0x4000 7BFF 2KB Reserved
0x4000 7018-0x4000 73FF Reserved
0x4000 7000-0x4000 7014 e PWR ®
0x4000 5800-0x4000 6FFF 6KB Reserved
0x4000 5434-0x4000 57FF Reserved
0x4000 5400-0x4000 5430 e 12C
0x4000 4800-0x4000 53FF 3KB Reserved
0x4000 441C-0x4000 47FF Reserved
0x4000 4400-0x4000 4418 e USART2
0x4000 3C00-0x4000 43FF 1KB Reserved
0x4000 3810-0x4000 3BFF Reserved
0x4000 3800-0x4000 380C [© SPI2
0x4000 3400-0x4000 37FF 1KB Reserved
0x4000 3014-0x4000 33FF Reserved
0x4000 3000-0x4000 0010 e IWDG
0x4000 2C0C-0x4000 2FFF Reserved
0x4000 2C00-0x4000 2C08 e WWDG
0x4000 2830-0x4000 2BFF Reserved
0x4000 2800-0x4000 282C e RTC ¢®
0x4000 2420-0x4000 27FF Reserved
0x4000 2400-0x4000 241C e LED
0x4000 2054-0x4000 23FF Reserved
0x4000 2000-0x4000 0050 e TIM14
0x4000 1800-0x4000 1FFF 2KB Reserved
0x4000 1400-0x4000 17FF 1KB Reserved
0x4000 1030-0x4000 13FF Reserved
0x4000 1000-0x4000 102C e Reserved
0x4000 0800-0x4000 OFFF 2KB Reserved
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RE G Tk R N4
0x4000 0450-0x4000 07FF Reserved
0x4000 0400-0x4000 044C e TIM3
0x4000 0000-0x4000 03FF 1KB Reserved

Note:

(1) 1% AHB FriEN Reserved Wil 7S [6], Joik5#4E, #H4 0, Hy”4: HardFault; APB 45yt
Reserved [t a6, JToiEE#H:AE, #5080, A&7~ HardFault,

(2)  AMUSCHFF 32bit word Vil IESCHF halfword Fil byte 1511 .

(3)  AUSCHF 32bit word Vila], ESHF halfword 5]

3.4. &R AR SRAM

Fr A e K4 K 8KB SRAM. it bytes. half-word (16bit) B{# word (32bit) )5 R A 1Jjl5) SRAM. %
X e Yu A A R S S #E, <2724 HardFault.

3.5. Flash f2fg %

Flash 7 &5 A7 15 AN 7 F 4 22 X A2 il
B Main flash X, 64KB, ‘&¢I P AEE
B Information X1, 4KB, ‘EaHELLFE5:
> Factory config. bytes: 128Bytes, T 1Eii:
A2 trimming #dlE (& HSI triming $E) « _EHERIGIT4E,
> UID: 128Bytes, HI-T-{7its /i UID
> RTINS 128Bytes, F T AEBCE FBEAF A4S DR G B A
> System memory (RGififif#s) : 3.5KB, HT 17k Boot loader
Flash 42 L SCBIAE T AHB PRl 4 2 S RIS Vs ), B il S A7 48 528 1 flash HOFEAR S 55584k

3.6. Boot R

jEit BOOTO 5| #IFI boot FLE A2 nBOOT1 (fF/ Tk , AlEFE =M AR FNEN, R
FiR:
% 3-3 Boot it &

BFERRRE
B
nBOOT1 bit BOOTO pin
X 0 ## Main flash {483 X
1 1 i System memory £ 4B 3)X
0 1 8 SRAM 1E R~ B 3 X

H FH P 4 8T 3R e e IR B AR
fE1% startup ZEIR 5, CPU Ml 0x0000 0000 HUMEARTHFIME, S8 )5 M JE S 1E6i% #5 1) 00000 0004 ik I+
EPAT IR S . B T RO R 3K, Main flash. system f7f#%#% 5 SRAM #8401 R #E4707 1) «
B )\ Main flash j53): Main flash # 5 20 /7 %% % [8] ] 0x0000 0000 %I 5%, {HA&A9R AT A% AR 147
fik %8 2= ] (0x0800 0000) A7, k&, Flash %[ n] LA Hh ik 00000 0000 5%# 0x0800
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0000 ;1 5.

B )\ systemmemory E5): system memory it F7E JE Sh A7 At 2825 7] 0x0000 0000, {HZABAR AT LA E 4
KAk Z# 18 Ox1FFF 0000 15 i 2.

B ) SRAM j53): SRAM X} 551E 5 347 fifi ¢ 25 [A] 1 0x0000 0000, {HJEA5%A 1 LA 0x2000 0000 i
Hkv7 1) £

3.6.1. a2 M4
SR s A B, N R AT DM O R R 2 8] TR0 ) A7 A 2« X MBEuE T SYSCFG_CFGR1
Zif775 1) MEM_MODE fUik# sz (F M SYSCFG 1)
3.6.2. NI BEEF

Boot loader(Ji SN EAE 7 )0 7 AE =B B g SN, FFAF AL system memory Hi. & SRR R T AT HE
I HE4T X flash 174 &% B9 B IR SN :
B USART, Xt PA14/PA15 5 PA9/PA10 B PA2/PA3
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4.k N\ 3K N
41. AHFEFERHE

Main flash block: #z Kk 64KB(16k x 32bit)
Information block: 4KB(1k x 32bit)

Page size: 128Bytes

B Sector size: 4KB

DR A 3 11 LB ) 2 BRI G T
N R

B R

B R

4.2. WEIBENH

4.21. NS

Flash 17fifi #% 1 32 1o % 476k SRoc 2 i, ] CAFHAERE 2 R (1 474%, Page K/ 128 Bytes, Sector
K/NH 4 KB.
MIhfE E, Flash 7£6#%#%4> 4 Main flash Al information flash, R & 2 R K2 64 KB, & &R N 4 KB,
Page erase #:AE 1] LASH T Main flash.
WMRRAE SHRPE, WAENHT Main flash, 75 UAGER T Main flash.
R 41 INFRE5HE il T b

Block X sector W Page Base address Size
Sector 0 Page 0-31 0x0800 0000-0x0800 OFFF 4KB
Sector 1 Page 32-63 0x0800 1000-0x0800 1FFF 4KB
Sector 2 Page 64-95 0x0800 2000-0x0800 2FFF 4KB
Main flash
Sector 14 Page 448-479 0x0800 EO00-0x0800 EFFF 4KB
Sector 15 Page 480-511 0x0800 FO00-0x0800 FFFF 4KB
System flash Page 0-27 0x1FFF 0000-0x1FFF ODFF 3.5KB
uiD Page 28 0x1FFF OEO00-Ox1FFF OE7F 128bytes
frintiE= o Sector 16 Page 29 0x1FFF OE80-Ox1FFF OEFF 128bytes
Factory config Page 30 0x1FFF OF00-Ox1FFF OF7F 128bytes
Reserved Page 31 O0x1FFF OF80-Ox1FFF OFFF 128bytes

4.2.2. [NFFREERAEA) H 2R
Flash 7] DL AE N — N8 (OfE 6 e 25 0], $ BB T 0E0 . @5 1TSS HIn 7, o] AKX flash 7% 38
1 P9 25 AT 1L
HUCHE AN 4 U5 o) #8 aid AHB S AT ). /R T LABE FLASH_ACR #4745 1) Latency fifzHil, Rl
Y flash $4I1—ANECE RIS RRRES . 248 0, WAHE N flash SLEESEARIRAG: 2N 1, flash SR IER N
AAERPIRA o ZHURRN T VCES s (1 R Ge BORAR G 1) flash Se0CH B2 M AT (5 1110t
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4.2.3. N SHRMERBEERERME
BT ICP (In-circuit programming) ¥ IAP (In-application programming) #] A%} flash #4755 #4F .
ICP: HIRFEH#A> Flash f£ff s i A%, AT LLEA] SWD Pl ¥ boot loader, 3T/ RHI%E A MCU
o ICP $2 4t 1P A R BEHEA, JRHER T AL E R AL BB # socketing.
IAP: F LA SCRF B IR 11, NERE S R EdE S flash . IAP oVFH T ER AT, RS
flash fFfiti#s . 85, MG flash fEAfas T OOF 7 2 RIEH ICP gafiidt 22 E8 70 MR
UERAEEAT INAE S AR BRERAE IS, KL T AL, WINAEAF 45 0  BRAAR S
FEINAF 5 RRER BRI, ATFTEENAF B AR A 2 . 5 B R A — 450K, B AR T AR
BEAT o XWAEWRAE, HIEAERE S MR ERAER, A REREAT AR MIEE
XGRS, BT HSI.
AL DL R P DA G R A7 ds, W] DLSEILE I Rt
Acess control register(FLASH_ACR)
KEY register(FLASH_KEYR)
Option byte key register (FLASH_OPTKEYR)
Flash status register (FLASH_SR)
Flash control register (FLASH_CR)
Flash option register(FLASH_OPTR)
Flash special area address register(FLASH_SAR)
Flash write protection resister (FLASH_WRPR)
Flash TSO register(FLASH_TS0)
Flash TS1 register(FLASH_TS1)
Flash TS2P register(FLASH_TS2P)
Flash TPS3 register(FLASH_TPS3)
Flash TS3 register(FLASH_TS3)
Flash page erase TPE register(FLASH_PERTPE)
Flash sector/mass erase TPE register(FLASH_SMERTPE)
Flash program TPE register(FLASH_PRGTPE)
Flash pre-program TPE register(FLASH_PRETPE)

4.2.31. NFEEB

NG, flash {2 Ry, BiIEAEER (L TIRE1ER) SHEREE/E. 5 FLASH_CR %
FERS A VI (B T A B3 ARk 507 35 1) OBL_LAUNCH ) o H:/CH flash (5 ANBERR R, #0200
Wit E FLASH_KEYR #7428, FoAfaint 7, 5 FLASH_CR /725 115l .

BRI

AP 1: 1 FLASH_KEYR % /7285 \ KEY1=0x4567 0123

A 9% 2: [ FLASH_KEYR %1725 \ KEY2=0xCDEF 89AB

FEAAT RS R (I P A 2> B FLASH_CR 2if74%, H3I TN —IREAL. IR KEY I FR, SZE R
W, JE7=4E Hard Fault #rii. SXFERHNR IR —AS AN KEY1 AILE, 503 KEY1 IR, (HE A5
R KEY2 ASUCHL .

FLASH_CR #7737 LUl I /5 FLASH_CR %7728 [) LOCK A7l FE R B E
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T4k, 24 FLASH_SR #4743 1) BSY (i BA7ff, FLASH_CR 2 788 NAEM S . BEA, (B2t 5%
TA78% (FLASH_CR) [#EfES: 51 AHB Bk, HEI BSY1 higliE®.
4.23.2. NESHME

Flash 774 2357k LL word (32 £i7) JNELL (34T half word B# byte #:4F £:7%/F HardFault) #4734 17T

(page) M5#AE. 4 FLASH_CR #7451 PG f# B 7, CPU [n] FLASH fEfifi & Hukik =% (8] 5 32 A7 3R i,

SHEAEIFUEE B ARTE 32 A2 15 N2 hard fault 77 .

IR EE R flash Hibk 23], 24 FLASH_WRPR i {2285 B E AR I IX I, WS H0E 2o ZmE i, [
FLASH_CR % f7# WRPRTERR {85 B 7. SEIERLE R, FLASH_CR ZA7#% 1) EOP fi &4 E AL,

HAK flash (5442 B-A0N Fios:

1)  Ku# FLASH_SR #Ff£#5 1) BSY £, HIWre & Uil A IEIE4R 22 flash #:4F

2) BN IEAERATH flash #EE0E SH#AE, WA 2T (Page) )32 M5 (Wi i oA ik

I BT ER, SNk 128 5

3) [ FLASH_KEYR 278 KkIX'S KEY1 Fl KEY2, fi#k% FLASH_CR {7 a%fI{Rd"

4) EfI FLASH_CR %751 PG fifil EOPIE fi

5) [ HARHBMEREAT 5 1 3028 31 AN FHISHAME (B2 32 M5 #4E)

6) HEfr FLASH_CR %174t PGSTRT

7) BE3RAT

8) %:fF FLASH_SR #if7 431 BSY fitiig =

9) fu# FLASH_SR % ff sl EOP Frif CUBHECEMY), &M ELD , RIFHIHE R XL

10) WERAHASHRAE, WERIER PG A7

4 ERBRT) AT, WEREASIES), FN BSY A iifF &AL,
INFFERIRIE

Flash 77t #% 1] LA I8 page #HAT#H0E, B 3T B (sector erase) F14:4% (mass erase) (i #EF
4%} information memory ASEAER) .
4.2.3.3. T# (Page erase)

BEAT (page) #7 WRP fRY7, ERASHLEN, I WRPERR fi4 B A, SEHATIH (page
erase) RAENS, AT AR

1) 7 FLASH_SR 7 {72% BSY 1, #il#A IELEHTH flash $:1F

2) [a FLASH_KEYR % fZ24K %5 KEY1 Il KEY2, fi##kx FLASH_CR 2777 2% ({53

3) Efi FLASH_CR Zf7#: 1 PER LAl EOPIE fi

4) [FiZ page SAEEEHE (LA 32 AL AR

5) 4% BSY i E

6) fu?r EOP hn&fidl BAL

7) EZEOP ik
4.2.3.4. NFEF#E (Mass erase)

F#% (Mass erase) FKXT# 5 main flash #EAT#E#R4E, {HX} information X AEER . 534b, 4 WRP #
fiise, REIIRETLR, AL HEE, JF H WEPERR f#t & A7,

BEAT R AP BRI

1) k& BSY 7, #ilE G EA IEERELTH Flash #:4E

2) 11 FLASH_KEYR %47 345 KEY1,KEY2, fi#F: FLASH_CR %47 344
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3)
4)
5)
6)
7)
4.2.3.5.

#7 FLASH_CR Zi {7451 MER {7 fil EOPIE £

i) flash f¥11T & main flash = ST EEHE (32 783
245 BSY M EE

K #r EOP brb ALl B AL

H%E EOP bri&

FR¥E (Sector erase)

RSk 4KB [f) main flash #H47#524:/E, {EX} information X AE/EH . A4k, 243 E X WRP
Ry, ERRASHHAERK), R WRPERR f74% B17 .
HAT BB BT

1)
2)
3)
4)
5)
6)
7)
4.2.3.6.

K BSY £, #iih2 A IELESET 1) Flash #:4E

1] FLASH_KEYR 27 {7 8K X'S KEY1. KEY2, fi#k FLASH_CR #4788 {#9"
E 17 FLASH_CR % {7 #3f) SER /il EOPIE 17

I3 B [X 5 AT A dhe

245 BSY figiEE

KAt EOP b & A4 B AL

iHE EOP fr&

BABEN ERE

Flash {5 FIE (K 1) 5 BEREAT ™A P, 75 W 23 R AR R, A 2R 7 2R Flash JEAT S IR £ AT,
T LA HSI it 5%, 2% FLASH_TSO0, FLASH_TS1, FLASH_TS2P, FLASH_TPS3, FLASH_TS3,
FLASH_PERTPE, FLASH_SMERTPE, FLASH_PRGTPE, FLASH_PRETPE [{J#iif %] Flash ' FIHE i 2

FAT IR IAT I & .
4.3. EREE—S4HREE (UID)
ME— B bR IR IS SR N 375
m fAERYS
B STRESNARGRERRT, B E RS e FHAE DR S i 22 e
B B R

72— B AR RS T — X TR AR I — 25 51 .

PP KA BE B ASIR AT o ME— BP b PRRF ] DL DLR 45 2 AN R 7 AT SR, SRR e X
(EZRFSER T ab/e

Hhk: Ox1FFF OEOO

fmisth UID Bits
Ei::pa

HE 7 6 5 4 3 2 1 0
0 Lot Numer Lot Number ASCII 5

1 Lot Numer Lot Number ASCII 5

2 Lot Numer Lot Number ASCII 5

3 Lot Numer Lot Number ASCII 5

4 Wafer Number Wafer Number

5 Lot Numer Lot Number ASCII 5
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B UID Bits
it i 7 6 5 4 3 2 1 0
6 Lot Numer Lot Number ASCII #5
7 Lot Numer Lot Number ASCII #5
8 T R BD 2w AD
9 Y A ERARAL Y AR ERIRAL
10 X SRR X B HRRAL
11 XY iRt Y 8trE e X ARE i
12 Bl E D 0x78
13 i T
14 NS SEE L
15 N ERLRES SEE T

4.4. Flash & FT
4.4.1.Flash &ETHE

U A flash (1 information [X I8 &3 X TR/ e 507 A6 F - FHORAFTB0ES A 5 P Btk I i 220 i
AT RIMCE . Eedn, & T IR DL R RE A i B o
N T HHER A, I ARSI A A A ik

R 4-2 ETFAIHE

3 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
T 1 B S FATIEI O 1) A

15 | 14 | 13 12 1 10 9 8 7 6 5 4 3 2 1 0
TATIEI A FAEI 0

I T A P 7R AT BLANRIE I 715

EdR

GRIPTIAR WA AR AR 2, AT DU DA SR T 747 A 5% o A7 A 15

B FLASH HIJ'ini#fr#s (FLASH_OPTR)
B FLASH SDK Xtk 77 /7% (FLASH_SDKR)
B FLASH WRP itk f74% (FLASH_WRPR)

R 4-3 RIS

Huik iR

Ox1FFF OE80 FLASH F /7 e 3T 306 T 5 F°ES 14 S
Ox1FFF OE84 FLASH SDK [X gl 1k Ft) 26 757 55 0 & ) S i
Ox1FFF OE88 Reserved
Ox1FFF OE8C FLASH WRP i1k Ff i T - 15 08 1) S R
Ox1FFF OEQ0 Reserved
Ox1FFF OE94 Reserved

Reserved

Reserved
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Reserved

Ox1FFF OEFC Reserved
B Flash A @mAEmET
Flash memory address: Ox1FFF OE80
Production value:0x4155 BEAA
£ FHE T (POR/BOR/OBL_LAUNCH) R, M flash information memory 3% %1 747 X 33 155 H A B FA A
BB Z A4 B option bit.

31 30 29 28 27 | 26 | 25 24 23|22 |21|20|19 | 18 | 17 | 16
~NRST_ | ~\WWDG | ~IWDG ~BOR_
~nBOOT1 ~BOR_LEV[2:0] ~RDPJ[7:0]
MODE _Sw _Sw EN
R R R R R R R R RIR|IR|R|R|R|R|R
15 14 13 2 | 11 |10 | 9 | 8 |7 |6 |5 |4 |3 |2]|1
NRST_ | WWDG IWDG BOR_
nBOOT1 BOR_LEV[2:0] RDP[7:0]
MODE _SwW _SwW EN
R R R R R R R R RIR|R|R|R|R|RI|R
Bit Name R/W Function
31 ~nBOOT1 R nBOOT1 K5 h5
30 ~NRST_MODE R NRST_MODE f# it
29 ~WWDG_SW R WWDG_SW ] iy
28 ~IWDG_SW R IWDG_SW ] iy
27: 25 ~BOR_LEV[2:0] R BOR_LEV f/ Y
24 ~BOR_EN R BOR_EN ) i
23: 16 ~RDP R RDP () 2 ft
15 nBOOT1 R 5 BOOT PIN —ifg, ##:0H Ja st
0: INEAHIAN
14 NRST_MODE R
1: GPIO U
0: fifif} watchdog
13 WWDG_SW R
1: ¥/ watchdog
0: T#{F watchdog
12 IWDG_SW R
1: ¥ watchdog
000: BOR LFHERIME N 1.8V, THEBEN 1.7V
001: BOR LFHERIME N 2.0V, TFEBEN 1.9V
010: BOR FJFMI{E Ny 2.2V, FIEBI{ESL 2.1V
011: BOR LJFMI{E Ny 2.4V, FIEBI{ESL 2.3V
1: 9 BOR_LEV[2:0] R
100: BOR LEJHHI{E N 2.6V, TFEEEN 2.5V
101: BOR LEJHRI{E N 2.8V, TFEBMEN 2.7V
110: BOR LFA-BIE A 3.0V, TREBI{EL 2.9V
111: BOR LHABIMERN 3.2V, TREB{EL 3.1V
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BOR enable
8 BOR_EN R 0: BOR AMf#ifE
1: BOR {#f%, BOR_LEV i&fFH

OxAA: level 0, I3 iR
JE OxAA: level 1, JF/E R

7: 0 RDP R

m  flash SDK Xtk fRIE IR

Flash memory address: Ox1FFF OE84

Production value: OxFF00 OOFF

£ FHE T (POR/BOR/OBL_LAUNCH) R, M flash information memory 3% 1“7 45 [X 35 55 H A B FA A
BB Z A4 B option bit.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 | 17 16
Res Res Res ~SDK_END[4:0] Res Res Res ~SDK_STRT[4:0]
R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Res Res Res SDK_ENDI4:0] Res Res Res SDK_STRTI[4:0]
R R R R R R R R R R
Bit Name R/W Function
31: 16 Reserved
Complemented
28: 24 R SDK_END # /=4
SDK_ENDI[4:0]
23: 21 Reserved

Complemented
20: 16 R SDK_STRT H =t
SDK_STRTI[4:0]

15: 13 Reserved

12: 8 SDK_ENDJ[4:0] R SDK Xttt 4—ArxfRif¥ STEP 2y 2KB
7: 5 Reserved

4: 0 SDK_STRT[4:0] R SDK X3 i, 4 —ArxfRif) STEP Jy 2KB

B Flash WRP il i35
Flash memory address: 0x1FFF OESC
Production value: 0x0000 FFFF
F LHE L, (POR/BOR/OBL_LAUNCH) i), M flash information memory F3% 357 [X 35k 52 H AH S
B, HNBNZET A7V option bit.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

~WRP[15:0]

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

WRP[15:0]
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Bit Name R/W Function
Complemented
31: 16 R WRP 1]z 5
WRP

0: sector[yJ# {3
15: 0 WRP R 1: sector[y] LRI
y=0~15

4.4.2. 5 Flash SR F¥

SAJE, FLASH_CR 74728 Hr 5k w45 A S AT B 5 PR 1 o 40 I 00 3 AT A A AT
FLASH_CR #4725 % () OPTLOCK i 0 Fil i 2

PAT 5 3R FH R A o A7 2«

1) EITEBIR R, A8 FLASH_CR 2783 105 -9

2) [ FLASH_OPTKEYR % 7%, 5 OPTKEY1=0x0819 2A3B

3) 1 FLASH_OPTKEYR % {7 #, 5 OPTKEY2=0x4C5D 6E7F

FEFTEE R P #2 BE FLASH_CR #4288, B2 F—RENA. EERN KEY B PR, SRR
B, =4 Hard Fault #F i,

User option (FH/"i£%51)  (information flash [ T75) AT LLUEIT#/F'S FLASH_CR #1745 11
OPTLOCK fiz, #iff4r 4, VAR AR (¥R ko 5 1

WA B AL Lock £, ] OPTLOCK {7t H sh B AL
BT P B

EIFT S EAE, B0 Main flash (EEAR—FE . HIBSCERTUFT, & 23T N D3

1) HZ AR P8R, %% OPTLOCK fif

2) fudE BSY i, #iABA IEERATHY Flash #:4E

3)  [AET Y A 74 FLASH_OPTR/FLASH_SAR/FLASH_WRPR SIS HIE (1~3 5

4) Efi OPTSTRT fi

5) [ main flash 0x4002 2080 il 54T & 32 fr &l (kB S #A1E)

6) {5 BSY fiiis®

7) 245 EOP fig, HAiHHEZ

AR T 15 (1 2z, B AR 2 e T AT X L (3T (page)  #E#, S8J5 A FLASH_OPTR.
FLASH_SAR i# FLASH_WRPR #f7as 18, SEEDUT P . JfFH, 8803t EAHB gAY, FFEit 5
185 BT 15 R AH R X 35 o
EFMERF I

7€ BSY SR G, FTAFE 755 N T flash information 7% gs, HERNH TN R%. %
I A AP R AT UL, SRR A] b — B B 01y LA . A AR GRTED #eed)s, A
F R GREIER .

I A, FELL T P AE L T kT

B 34 FLASH_CR & f## ') OBL_LAUNCH fi#% & fir

m £ EHEAE (POR. BOR)

CHERIRIR TN BT IR X information memory [X I Rk T T AT B, FRATE L R AR
it 76 N FRIE T 25 /725 1 (FLASH_OPTR. FLASH_SAR il FLASH_WRPR) . XLy 7 asll B R4, Il
AR A, B OBL_LAUNCH £z, 7F=2ET —/NEAL, XFFIEI TR, A RIE RSN E AL AT,
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RN R/ EARR R bl CF—A25) GHRIAMD . RT3 8], 2 s A A b
T RBAE, X RERA RS B ER I IEAT T

U SR AEAMIEB D, D)3 10755 4 A 1) 08 T 27 A7 25

W IEAMESAILEL, ) FLASH_SR %7724 ) OPTVERR ARSIk B AL . ANVGHECRIE 17 5 N IE 101 25 1728 -
XTI

4.5.

vV V V V V

BOR_LEV 5% 000 CHAKBI{ED
BOR_EN 75 /% 0 (BOR A iifE
NRST_MODE {5k 0 (X E AN
RDP 175 ik Oxff (Rl level 1)
FCARASUCHL {45 AR 1

% SDK area option, SDKR_STRT[4:0]= 0x00, SDKR_ENDI[4:0]=0x1F, B[l it flash 2% ] # 4 1%

5E N SDK

XFF WRP option, AULECHIE &G E “ TR

TERGENJG, ETF5 1) A 248 5 1 B R T R A A7 88 CREFRT TS
FLASH_OPTR
FLASH_SDKR
FLASH_ WRPR
XL TF A7 AR RS SOE T T . GX S ZFAE A A B, MATRBL T R4t option FERES

Flash it B 7

B F A flash B information X #0340 [X 18] (3£ 1 4> page) 1EN Factory config. byte f# .
Page 0 ARG B ((NE B, EREEBD :

B HSI SR FEEHME, SO Trimming &
W XN HSI AR 5 I 1A iC B 240Ul
# 4-4 Factory config. byte organization
Page Word Address Contents
0 0x1FFF OF00 21 HSI 4MHz S 2 i 45 ) Foit 2 F) Trimming
1 0x1FFF OF04 FEI HSI 8MHz A % 545 1 2 0f B2 K Trimming {8
2 0x1FFF OF08 FEI HSI 16MHz Al i 4545 1 B 4 B2 ) Trimming B
3 0x1FFF OF0C FFI HSI 22.12MHz #3241 Jort R K Trimming {8
4 0x1FFF OF10 FEI HSI 24MHz Sl i 45645 il & %o B2 1) Trimming &
5 Ox1FFF OF14 TS_CAL1 , fIRIRIRE AL B3 A U
6 Ox1FFF OF18 TS_CAL2 , eyl I E AR 38 M AR HE(E
° 7 Ox1FFF OF1C TEHLHSI AMHz #5285t B2 ) FLASH_TSO. FLASH_TS1 #1774 HITc B A4
8 0x1FFF OF20 TEHHS| AMHz #5285t () FLASH_TS2P. FLASH_TPS3 & 17 s I B 14
9 Ox1FFF OF24 1718 HSI AMHz 7% K X 3 () FLASH_PERTPE 27 77 28 fAc B 14
10 Ox1FFF OF28 TEHX HSI AMHz A2 % 3 ) FLASH_SMERTPE 27 17#% (i & 18
TEI HSI 4MHz #iZ N5t FLASH_PRGTPE. FLASH_PRETPE 27743 ()it

11 Ox1FFF OF2C i
12 0x1FFF OF30 TEI HSI 8MHz iR T % W fJ FLASH_TSO. FLASH_TS1 %77 #%HIlic B8
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13 Ox1FFF OF34 TEJ HSI 8MHz #iE T 5tRif) FLASH_TS2P. FLASH_TPS3 27 /£ 2% K AC B AL
14 Ox1FFF OF38 7 HS| 8MHz #1155 N i FLASH_PERTPE 27 /£ 28 [ Bt B 1
15 O0x1FFF OF3C 17 HSI 8MHz #iE T %t R ) FLASH_SMERTPE 2717 28 I it & {f
TE75 HSI 8MHz #5i% T %3 ] FLASH_PRGTPE. FLASH_PRETPE 27 17 2% ()i
16 O0x1FFF OF40
BHE
17 Ox1FFF OF44 TE7 HSI 16MHz 4% %R ) FLASH_TSO. FLASH_ TS1 Zif7 28 mImc B 14
18 Ox1FFF OF48 TEI HSI 16MHz 452 Rt Ri ) FLASH_TS2P. FLASH_TPS3 Z377 2s i B4
19 O0x1FFF OF4C TEI HSI 16MHz 4% R %R0 ) FLASH_PERTPE 25773 i d B
20 0x1FFF OF50 TEI HSI 16MHz 4% N5t Ri ) FLASH_SMERTPE 2577 2% i & 18
177 HSI 16MHz 4%~ % R ] FLASH_PRGTPE. FLASH_PRETPE % {7#% I
21 0x1FFF OF54
BH
22 O0x1FFF OF58 TEM HSI 22.12MHz $% F %F Riff) FLASH_TSO0. FLASH_TS1 2 /£ 22 i & 14
TE7 HSI 22.12MHz #5i% %8 /) FLASH_TS2P. FLASH_TPS3 Zifr#sfc &
23 0x1FFF OF5C
&
24 0x1FFF OF60 T HSI 22 12MHz #5% R xf R ) FLASH_PERTPE 27 /7 8% HBC BAH
25 Ox1FFF OF64 TFI HSI 22 12MHz % R xf R ) FLASH_SMERTPE 2347 2% I ic B AE
TEJU HSI 22.12MHz 5 53 ) FLASH_PRGTPE. FLASH_PRETPE 2 f£4%
26 0x1FFF OF68
LRI
27 O0x1FFF OF6C 71 HSI 24MHz #5% S 3¢ M) FLASH_TSO. FLASH_TS1 %47 s i id B 11
28 0x1FFF OF70 TE7 HSI 24MHz #5556 R ] FLASH_TS2P. FLASH TPS3 2372 it B 44
29 Ox1FFF OF74 L HSI 24MHz $3% F 5 M i) FLASH_PERTPE 2747 2% i it B8
30 Ox1FFF OF78 TEI HSI 24MHz 452 R 5B ) FLASH_SMERTPE 757784 1 B 18
17 HSI 24MHz 4% R % R ) FLASH_PRGTPE. FLASH_PRETPE %7741
31 O0x1FFF OF7C
=R
0x1FFF OF80-
1 0 RESERVED
O0x1FFF OFFF

4.5.1.HSI_TRIMMING_FOR_USER
Address: 0x1FFF OFO0~0x1FFF OF10

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

B R R, 55 A\ RCC_ICSCR A {7 a3 %t B ¥y HSI_FS[2:0181 HSI_TRIM[12:0], LASEZIH
HSI A= (1) 58 24

4.5.2. {5 FEAR RS IR HEE

Address: Ox1FFF OF14(30C). Ox1FFF OF18(85C&} 105C)
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

Res | Res | Res | Res Res

TSCAL[1 1 0]

TR 5 A 5 AR
4.5.3. HSI_4M/8M/16M/22.12M/24M_EPPARA0

Address: Ox1FFF OF1C(4MHz). Ox1FFF OF30(8MHz). Ox1FFF OF44(16MHz). Ox1FFF OF58(22.12MHz).
O0x1FFF OF6C(24MHz)
31 30 29 28 27 26 25 24 | 23 | 22 | 21 20 | 19 | 18 | 17 16

Res Res Res Res Res Res Res TS1[8:0]

R R R R R R R R R

15 14 13 12 1 10 9 8 7 | 6| 5| a 3 | 2 | 1
TS3[7:0] TSO0[7:0]
R R R R R R |R R|R|R|R|R|R|R|R R

WA T EARYE T EE ) HSI I iR, ke M N ks 89l 755 N\ FLASH_TSO. FLASH_TS1.
FLASH_TS3 ZFfias, LASEIIN N HSI = FT 75 145 5 i a] () B &

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

Address: 0x1FFF OF20(4MHz). Ox1FFF OF34(8MHz). Ox1FFF 0F48(16MHz). Ox1FFF OF5C(22.12MHz).
Ox1FFF OF70(24MHz)
31 30 29 28 27 26 25 24 23 | 22 | 21 20 | 19 | 18 | 17 16

Res Res Res Res Res TPS3[10:0]
R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Res Res Res Res Res Res | Res Res TS2P[7:0]

R R R R R R R R
A T AR R B E () HSI IR, e B MM R 0, 75 N\ FLASH_TS2P.
FLASH_TPS3 Zif##5, LASZHIAT R HSI 55 fir 75 (10 #2 5 f [R] R G
4.5.5. HSI_4M/8M/16M/22.12M/24M_EPPARA2
Address: 0x1FFF OF24(4MHz). Ox1FFF OF38(8MHz). Ox1FFF OF4C(16MHz). Ox1FFF 0F60(22.12MHz).

Ox1FFF OF74(24MHz)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

PERTPE
[16]
R

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

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

PERTPE[15:0]
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R|R|R|R|R/|RI|R |R R|R|R|R|R|R]|R R
B e AR 7 EROE ) HSI IR B, £ AR R b 132t il 755\ FLASH_PERTPE 2 743,
ASEELXT ML HS A3 T i ) 4 55 e 1) O P 2

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

Address: 0x1FFF OF28(4MHz). Ox1FFF OF3C(8MHz). Ox1FFF OF50(16MHz). Ox1FFF 0F64(22.12MHz).

Ox1FFF OF78(24MHz)

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

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

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

SMERTPE[15:0]
R R R R R R |R R R R R R R R R R

B T EEARYE TR EE I HSI B BT, 88 A R 25, 55 N\ FLASH_SMERTPE 77 {7 #%
, DLSEILNS B HSI AR 75 1O 2 5 I Tl R T &

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

Address: 0x1FFF OF2C(4MHz). Ox1FFF 0F40(8MHz). Ox1FFF OF54(16MHz). Ox1FFF 0F68(22.12MHz).

0x1FFF OF7C(24MHz)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res PRETPE[13:0]

R R R R R R R R R R R R R R

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

R T AR 7 A8 1 HSI I B, RS M R AR R, S O\ FLASH_PRGTPE Al
FLASH_PRETPE & f7asH, LASEZELXS S HSI AT BT 75 145 5 I 6] (1 ic &

4.6. NEHRP

%} Flash main memory 4R35 EL35 DL JLRF ML -
SDK (software design kit) L3, FSRXTHRE R X V5 FARY, kifEAE 2KB.
BRY(RDP), B ik->k @AM ) .
wrtie protection (WRP) #%fi|, VABGIEAEE S#AE (i TRF MR PC KIIREL « SRR
FEit 7y 4KB.
B Option byte S{R¥F, LITHMBIRIT.

4.6.1. N BT &8 (SDK) X AR

B FLASH_SDKR ZFf7a R4 X 35, 1475 table 15 [ALPRAIA .
{41 X 45 FLASH_SDKR 27 /7 2% (1) SDKR_STRT[4:0],SDKR_ENDI[4:0]& X, 4 — bit X 2KB.
Start address

37/463



PY32F030 ER%I&%&FA

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

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

24 SDK_STRTI[4:0 kT SDK_END[4:0]ff, SDK {#4"3; 24 SDK_STRT[4:01/h Tk & T
SDK_END[4:0]if, SDK {7 %K.

FEORIERCIRAE T, X FLASH_SDKR #F A7 asfif bR Ry (5 SDK_STRT[4:0]k T SDK_END[4:0D , f#
oSk 24 (mass erase) (SDK X (R4 IR F L ATC A S AN, @2 (mass erase) EH| 7 X}
SDK X FE R4 AE D . AR )5 FE 58T flash option byte 1) SDK option HIE I 58 (4E & SDK {347
TR .

B, FLASH_SDKR #FHAFE N AT, HE EHE (POR/BOR/PDR) ¥ OBL Hfr, ZFfrat
WA A 24 M flash option byte () SDK option 253 21| 77 /7 4% 1

4.6.2. N7 LAY

I E RDP R, T R4 A (POR/BOR 538 OPL SA1)3HHT 1) RDP £, wLASE
BARIhfE . RDP {£4" flah main memory. option byte. SRAM.

nSRiE I SWD R IR RN, ORI E, AT EREA AR REEAL.

24 RDP #3515 FI kM ) IE 7775 T option byte I, Flash memory £x % {4 .

® 4-5 WAFRIRTVIRES

RDP byte value RDP complemented byte value Read protection level
0xAA 0x55 Level O
[4:(OXAA F1 0x55)44 AT AT E Level 1

Level 0: &F Ry
X main flash 2. program FIEEEAE £ TTRENT, XTI option byte tH & AJ A7 ATl #4F .
Level 1: R
T 7 LK) RDP M HAMY A SR (OxAA. 0x55) Z AMAIALE, T level 1 BEA#I 42, Level 152
A BRI ) o
SRR ER SR THATRES (L main flash J33)) , BTLKH main flash. 33507 153047 BTG #:4F
B Debug, M SRAM 23 LL MM system memory 53 (Boot loader) :fEH A, #i#E M SRAM 2
system memory (Bootloader) fHz)), main flash 2 ANREHE VG F] 1. EIXEEHI R, Xt main flash SLELE 5
il pe e — AN B iR, LKA —A hard fault H 1.
HOAET Level 1 (OXAA ZAMERHD , WREEECN Level 0 (5 0XAA) , HE{F2X) main flash BE4T F
Bl

R 4-6 ViR S TR B AHATI 5 R

M Main Flash(CPU))2 3} PR/
Bt | SDK M RAM #4471
B P BT HRAE P HATERAE DMA
X% P& | X M System memory #,
(From Non SDK Area) (From SDK Area)
% | PER -

Read | Write | Erase | Read | Write | Erase | Read | Write | Erase | Read | Write | Erase

Non 0 AMlise | Yes Yes Yes N/A N/A N/A Yes Yes Yes Yes No No
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M Main Flash(CPU))33) v
SDK
{fiGe Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No
Area
SDK AERE N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Area 1R No No No Yes Yes Yes No No No No No No
Non AMEEE | Yes Yes Yes N/A N/A N/A No No No No No No
SDK
{fige Yes Yes Yes Yes Yes Yes No No No No No No
Area 1
SDK AMfifE N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Area figE No No No Yes Yes Yes No No No No No No
Disabl
System Yes No No N/A N/A N/A Yes No No No No No
X e
memory
Enable Yes No No Yes No No Yes No No No No No
Disabl
I Yes Yes Yes N/A N/A N/A Yes Yes Yes No No No
X e
T area
Enable Yes Yes Yes Yes Yes Yes Yes Yes Yes No No No
Disabl
Factory Yes No No N/A N/A N/A Yes No No No No No
X e
bytes
Enable Yes No No Yes No No Yes No No No No No
Disabl
Yes No No N/A N/A N/A Yes No No No No No
uiD X e
Enable | Yes No No Yes No No Yes No No No No No
Note:

(1) fEFTIX R H 48 (mass erase) 154 #82#4 SDK X .

(2) 1EfT5T level 1 12HCA level 0, #2:fil & i 4E X main flash 44 (mass erase) -

(3) N/A & XJe2 SDK [XsZEfEdi, 1T AfEfE SDK X1, |3 SDK X AfEEiL bR F g m, BA
A1 A X s AR 7 X SDK X 387 [7] F 15 40

(4) % T M SRAM Hi# system memory $ATFEF AFER PG L — 2l % E Boot JH3, H— A2 Ml
g a5, B D) SRAM B0 system memory.

4.6.3. N ERY
Flash o] LA#E & B S IRy, AR E R SH4E . 8 X WRP ZFfE8s SR G RLE A 4KB 15 R4
(WRP) [Xd, BI1ANEXAKA. HAEZS W WRP T 7285 A .
M WRP (X I B0E , AN SRV AT B B . MIRIRY, RIS A — AN XSl e 'S 04, I
43 (mass erase) IhAENENER .
AL, R BN S R 1) X AT H ECE 53 E, W FLASH_SR #7315 (R ET iR AR IR
(WRPERR) & B,
¥ B main flash & 1EH .

4.6.4. BT BHEP
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BAETEOLT, WL, JFHAT SR, NIRRT LT B S5, 7 27 OPTKEYR

TFAEAENIEM T4 .
4.7. NEH B
£ 47 WIS R
Sil T HiFhE I Tl 4 25 h W B R T 5 T RE
End of operation EOP Write EOP=1 EOPIE
Write protection WRPERR Write WRPERR=1 ERRIE

e DN AR B bR iR, (H4e7 4 Hard fault:

B R flash memory ) FLASH_CR %4785 11 7 #1517

B FE flash &I S EAE T AR
B 5 FLASH #AEARI#4T 32 frida Xt 55
||

PE[%: Flash (5704 (page erase) . Hi#% (sector erase) F14:# (mass erase) ) FEARHELT 32

IDEAE/) P

W ORI AR AR S AR AT 32 R B 5

4.8. NHEHFHFHME

4.8.1.FLASH 7 ¥ #|% %% (FLASH_ACR)

Address offset: 0x00
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | LATENCY
RW
Bit Name R/W Reset Value Function
31:1 Reserved
Flash B fE xSRI ERRIRES
0: flash BHRAEBASFRPIRES RGN BIFE 24MHZ S LA
0 LATENCY RW 0 ™
1: flash SEAREA 1 DERPRES, RIERXEE flash 7 24>
REGNE AN (RGFEPTE 48MHZ2)

4.8.2. FLASH 4% 74 (FLASH_KEYR)

Address offset: 0x08
Reset value: 0x0000 0000

A 2547 2% A7 % write-only, % H (A 0.,

31 30 29 28 27 26 25 24 23

22

21

20 19

18

17

16

KEY[31:16]
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w w w w W W w w W w W w W W w W
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
w w w w w W | W W w w W w W W w W
Bit Name R/W Reset Value Function
TN E LIRS E N, AR89l FLASH_CR %47
310 KEY[31:0] W 0X0000 &, JHERET flash M S HERERAE
KEY1: 0x4567 0123
KEY2: OxCDEF 89AB

4.8.3. FLASH &% % /7% (FLASH_OPTKEYR)

Address offset: 0x0C
Reset value: 0x0000 0000
FIT A5 2547 286 52 write-only, 2 HR A 0.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OPTKEY[31:16]
w w w w w w W W W w w W W W w w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
OPTKEY[15:0]
w w w w w w w w W w w W W W w w
Bit Name R/W Reset Value Function
N E L AHGELE BN, A unlock flash )
option #7745, FFHHE T option byte [
31:0 OPTKEYI[31:0] W 0x0000 0000 program/erase 1
KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F
4.8.4. FLASH R&E% 7% (FLASH_SR)
Address offset: 0x10
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res BSY
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTV WRP
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res EOP
ERR ERR
RC_W1 RC_W1 RC_W1
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Bit Name R/W Reset Value Function
31:17 Reserved
bR S AL
16 BSY R 0 AR flash IU3RAFIEAEREAT . %A 7E flash BAEITTAG
WREAFBEAL, A 50 s R P AL N B E %
Option and trimming bits loading validity error
24 option F trimming bit & H A AUCECES, AE A E A7 1%
15 OPTVERR RC_W1 0
Bro BERAVCHCHIIETFA, omb iz efE.
BIFE1, BE.
14:5 reserved
Write protection error
A WRPERR RC_W1 0 T4 program/erase [HhEAL T4 S (R flash [X It
(WRP) , t#{FEALZAL.
51, HEZAL.
3:1 Reserved
2 flash ('S HERIERDN R, EAFEA AL ZAA IR
0 EOP RC_W1 0 FLASH_CR %7744/ EOPIE fiifdifig A S B A7
G511, HEZA.

4.8.5. FLASH #:ffi| % 7728 (FLASH_CR)

Address offset: 0x14
Reset value: 0xC000 0000

31 30 29 | 28 27 26 25 24 | 23 | 22 | 21 20 19 18 17 16
OPT ER | EO OPT
LOC Re | Re | OBL_LAUN Re Re | Re | Re | Re | PGSTR Re
LOC R Res | STR
K S s CH s S s s s T s
K IE IE T
RS RS RC_W1 RW | RW RwW RwW
15 14 13 | 12 11 10 9 7 6 5 4 3 2 1 0
Re | Re Re Re | Re | Re | Re ME
Res Res SER Res | Res Res PER | PG
S S s s s s s R
R
RW RW | RW
Reset
Bit Name R/W Function
Value
FLASH_CR Lock 1.
WAEZAL HREE AL, MBS, FLASH_CR ZFA7#s 40
31 Lock RS {E. MR RPN S, SR EE, e
FLASH_CR %77%%.
[ B e UG, BAixh]
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Reset
Bit Name R/IW Function
Value

AR P25, 2N R R BADIRES, EE
T RARGEANL

BRI Lock 17

BAERHZA R AEE AL, MBS, FLASH_CR #AfdiHh
BRI A R B . R Iheh AR 7 5, 1A
30 OPTLOCK RS WeREIHEE, #8917 FLASH_CR & /745,

[ A B IR E e G, BALiZAL]

YRR P, NANIMRFEADIRTS, BEF
T—RARGENL.

29:28 Reserved

SR BT H.

MBI, ARG RGEIATIET T ERER. &A1Y
IR IR 5 UG S E . R OPTLOCK A7
27 OBL_LAUNCH RC_W1 BB, ZMARWHE.

0: IETFT HE ST

1: PEPAEEIUE T ERIE R, RGSEEN, HATERIETN
2 A

HAE R AL, 24 FLASH_SR #1744 i) WRPERR 1o
BAL, WRAAERE, AT K

0: T lr=4

1: B4

25 ERRIE RW

BRARGTAU T e

% FLASH_SR %47 &%) EOP A B A7, %M 5E 117 )
24 EOPIE RW e

0: EOP il A

1: EOP i fiffig

23:18 Reserved RW

Flash main memory FIZRFEHE1E 1 B B4
AL JEEN T Flash main memory [R4afetilE, BBz,
7f FLASH_SR 23178811 BSY i £ /5, s E1%

19 PGSTRT RW

fi7 .

18 Reserved

Flash &5 2 250 5 sl

SALE B TR R . AFELL, /£ FLASH_SR
A7 as ) BSY Mpin )a, MG T

EE: 2t flash I WREAT RSN, BE1FESHEEA

128Bytes [f] page BEATRIRIRME, METmERIE, Hb
WAL H AT AMB IS A

17 OPTSTRT RW
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Bit

Name

Reset

Value

Function

16:12

Reserved

1"

SER

RW

4kByte [f) Sector erase 1#1E

0: KiEF flash [ sector erase #AF:

1. %¥% flash ) sector erases 1

i

1) Sector erase A~ & %} flash information memory iz {E
.

2) Sector erase X E AN WRP XA EIEH

10:3

Reserved

MER

RW

Mass erase 1

0: K&+ flash ) mass erase $##1E

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

past

Mass erase A~ <% flash information memory #Z{EH . 4

H WRP ¥ ERM, Mass erase fitafEH

PER

RW

Page erase #1E
0: Kik#% flash ] page erase #:1F
1. #%#% flash [) page erase #1F

PG

RW

Program 11
0: SRik#% flash [ 4mFaiRlE
1. %&¥% flash (2w FE4R1E

4.8.6. FLASH i& 1% /73% (FLASH_OPTR)
Address offset: 0x20
Reset value: 0x0000 xxxx. £ _EHE A7 (POR/BOR/OBL_LAUNCH) #jiUs, M flash information memory ff]
TR IR AR E, 5 A BZ & A7 28 H R option bit.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
NRS
WW | IWD BO
nBO T
DG G BOR_LEV[2:0] R_ RDP[7:0]
OT1 MOD
_SW | _Sw EN
E
RwW RwW RW RwW RwW RW | RW | RW RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Function
Value
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31:16

Reserved

15

nBOOT1

RW

5 BOOT PIN —ji&, EftHJa st

14

NRST_MODE

RW

0: EAHA
1: GPIO: GPIO Jjfk

13

WWDG_SW

RW

0: ##{} watchdog
1: #f4 watchdog

12

IWDG_SW

RW

0: ##{} watchdog
1: #fF watchdog

BOR_LEV[2:0]

RW

000: BOR L7t N 1.8V, FHEBRE N 1.7V
001: BOR LFHiIfE N 2.0V, FFEBIMEN 1.9V
010: BOR LFHRIMEN 2.2V, FHEBMEN 2.1V
011: BOR LFRIMEN 2.4V, THEBMEN 2.3V
100: BOR LFFHIME N 2.6V, FREBEI{EN 2.5V
101: BOR LFHHIME N 2.8V, FREBEI{EN 2.7V
110: BOR LFHHIME N 3.0V, FREHEI{E N 2.9V
111: BOR EJHHIEN 3.2V, TRBIEN 3.1V

T R

BOR_EN

RW

BOR enable
0: BOR Aiifig
1. BOR f#ift, BOR_LEV #2{EH

RDP

RW

OxAA: level 0, read protection inactive

4k OxAA: level 1, read protection active

4.8.7.FLASH SDK H:ilt#% 72 (FLASH_SDKR)

Address offset: 0x24
Reset value: 32’b0000 0000 0000 0000 000X XXXX 000X XXXX. & L H&E . (POR/BOR/OBL_LAUNCH)
BI85, M flash information memory R T 77 X I8k AL ME, 5 AN BIZ & A7 4540 B2 option bit.

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

Res | Res | Res SA_ENDJ[4:0] Res | Res | Res SA_STRTI[4:0]
RW | RW | RW | RW | RW RW | RW | RW | RW RW
Reset
Bit Name R/W Function
Value
31: 13 Reserved
12: 8 SDK_ENDI[4:0] RwW SDK area end addres, H—Hix B[] STEP 24 2KB
7: 5 Reserved
4: 0 SDK_STRTI[4:0] RW SDK area start address, &—{/ X[ STEP 2y 2KB
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4.8.8.FLASH WRP k% f74% (FLASH_WRPR)

Address offset: 0x2C

Reset value: 0x0000 XXXX

£ _E AL (POR/BOR/OBL_LAUNCH) B JiUs M flash information memory (it 35 4 [X 4ski3z H AR S IR,
BHNBZEFAEAAH R option bit.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
WRP[15: 0]
RW RW RW RW RW RW | RW RW RW RW RW RW RW RW RW RW
Reset
Bit Name R/W Function
Value
31: 16 Reserved
0: sector 15, HE{RY", AARIFHEAT program il erase
15 WRP RW 1
1. sector 15, LEHEY
0: sector 14, HE{RY, AARVFHAT program il erase
14 WRP RW 1
1: sector 14, LS5 R
0: sector 13, AEMRY", HR¥HAT program Fl erase
13 WRP RW 1
1: sector 13, LER"
0: sector 12, AE{R#Y", RARVHEIT program Fll erase
12 WRP RW 1 \
1: sector 12, TLERY
0: sector 11, AEMRY", A RYFHAT program Fl erase
1" WRP RW 1 .
1: sector 11, TSR
0: sector 10, AEMRY", A R¥FHAT program Fl erase
10 WRP RW 1 .
1: sector 10, LHHY
0: sector9, AEMHRY, ARFHAT program Fl erase
9 WRP RW 1 .
1: sector 9, LEEY
0: sector 8, AERY, ARVFHAT program Fl erase
8 WRP RW 1 .
1: sector 8, 45"
0: sector 7, AERY, ARVFIAT program Fl erase
7 WRP RW 1
1: sector7, LER
0: sector 6, HE{RY", AAVFHAT program Fl erase
6 WRP RW 1
1: sector 6, LER
0: sector 5, HE{RY", AAVFHAT program Fl erase
5 WRP RW 1
1. sector5, LER
0: sector4, HERY", AARVFHAT program Fl erase
4 WRP RW 1
1. sector4, LEHEY
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Reset
Bit Name R/W Function
Value
0: sector 3, HE{RY", AAVFHAT program Fl erase
3 WRP RW 1
1. sector 3, TLEEF
0: sector 2, HERY", AAVFHAT program Fl erase
2 WRP RW 1
1: sector2, LEHRY
0: sector 1, HERY", AAVFHAT program Fl erase
1 WRP RW 1
1: sector 1, LERY
0: sector 0, HERY, AAVFHEAT program Fl erase
0 WRP RW 1
1: sector 0, LERI
4.8.9. FLASH HEARA (M AL B % 77283 (FLASH_STCR)
Address offset: 0x90
Reset value: 0x0000 6400
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SLEEP_TIME[7:0] Res | Res | Res | Res | Res | Res | Res | SLEEP _E
N
RW | RW | RW | RW | RW | RW | RW | RW RW
Reset
Bit Name R/W Function
Value
31: Reserved
FLASH FERR A A] 5 (T HSI_10M BB i+ %8s
M RGN Bk LS| Bk LSE i, AZRAHE L is4T i
NUHE, FHERE A Z AR ThEe ((HEELE LS| B
LSE N RS e, HZIIEE .
MEREIZIIRERT, R RGN B PRI Flash &
15; SLEEP_TIME RW 0x64 T ARCER A5 P B 1) 53 3 A
tusi_1om * SLEEP_TIME
Note:
tusi 1om A HSI_10M ())& 3
MR Flash ThEERIIER, AZTFAFA RN EEHERE R E
A 0x28.
7: 1 Reserved
FLASH AR 0 M fE
0 SLEEP_EN RW 0
1: enable flash sleep
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0: disable flash sleep

4.8.10. FLASH TS0 7% (FLASH_TS0)

Address offset: 0x100

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res TS0
RW | RW | RW | RW | RW | RW | RW RW
Reset
Bit Name R/IW Function
Value
31: 8 Reserved
B I L A TAE information XA REBHE %S, B
X RLAFAFRE,  ASEILRT R HSI ARER BT 75 1 #E 5  [A] ) T
Ho
TRAFAE Flash (0~ sk A -
7: 0 TS0 RwW Ox XXXX | 24MHz BHEEAF k. 0x1FFF OF6C
22 12MHz IRHAE{E A7 st k. Ox1FFF OF58
16MHz K HEAH A7 ottt : Ox1FFF OF44
8MHz R HEAE A7 iiHutk: Ox1FFF OF30
AMHz BRUEME A7t hk: Ox1FFF OF1C
4.8.11. FLASH TS1 ##7%% (FLASH_TS1)

Address offset: 0x104

Reset value: 0x0000 xxxx

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

Reset
Bit Name R/W Function
Value

31: 9 Reserved
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TS1

RW

0x XXXX

AR A information DX AH RZHIE KRGS, 5N
XFRLEFAEAE,  DASEBLN L HSI A% ffr 75 ) # '5 I [) T

H.

PRAZTE Flash B0 R bk Py

24MHz KB A7 ht: Ox1FFF OF6C
22.12MHz RHE(E A7 isthdl: Ox1FFF OF58
16MHz KHE(E A7 tlE: Ox1FFF OF44
8MHz % HEE A7l : Ox1FFF OF30
AMHz S HE(E A7 : OX1FFF OF1C

4.8.12.

Address offset: 0x108

FLASH TS2P ##73% (FLASH_TS2P)

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res TS2P
RW | RW | RW | RW | RW | RW | RW RW
Reset
Bit Name R/IW Function
Value
31: Reserved
B L AR TAE information XA REBHE %S, B
X RLAFAFRE,  ASEILRT R HSI ARER BT 75 1 #E 5  [A] ) T
Ho
TRAFAE Flash 140 T Hdk A«
7: 0 TS2P RwW 0x XXXX | 24MHz I HE(EAAsdthE: Ox1FFF OF70
22 12MHz KA A7 st k. Ox1FFF OF5C
16MHz & HE(E A7 fiHbtl: Ox1FFF OF48
8MHz R HEAE A7 iiHtk: Ox1FFF OF34
AMHz RUEME A7t k. Ox1FFF OF20
4.8.13. FLASH TPS3 ##74% (FLASH_TPS3)

Address offset: 0x10C

Reset value: 0x0000 xxxx

31

30

29

28 27

26

25

24

23 22 21 20 19 18 17

16

Res

Res

Res

Res | Res

Res

Res

Res

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

Res
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15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res TPS3
RW |[RW |RW | RW | RW | RW | RW | RW | RW [ RW | RW
Bit Name R/W Reset Function
Value
31: 1 Reserved
W@ 3 AE AR information [X AR B bk EHE, S
X RLAFAE AR, LASEEUXS R HSI A6 it 75 1) #4555 I [ 1) i
=
TRAFAE Flash 140 T Hubk A«
10: 0 TPS3 RW | Ox XXXX | 24MHz #fE{t A7 fititk: Ox1FFF OF70
22.12MHz RHE(E A7 k. Ox1FFF OF5C
16MHz KHE(E A7 k. Ox1FFF OF48
8MHz K HEE A7 itk : Ox1FFF OF34
AMHz G HE(E A7 ik : Ox1FFF OF20
4.8.14. FLASH TS3 #7748 (FLASH_TS3)

Address offset: 0x110

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res TS3
RwW
Bit Name R/W Reset Function
Value
31: 8 Reserved
B 5 A information XARRIAE I BHE, B
XoF R RFAF A, DSBS L HSI 3513 BT A 1R 162 155 I (] (1
Ho
TRAFAE Flash 0940 kA -
7: 0 TS3 RW Ox XXXX | 24MHz B A ik: Ox1FFF OF6C
22 12MHz RHE(E A7 it hk: Ox1FFF OF58
16MHz K EE A7 fcthdk: Ox1FFF OF44
8MHz R A7 itttk : Ox1FFF OF30
AMHz BRHUEE A7t k. Ox1FFF OF1C
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4.8.15.

Address offset: 0x114

Reset value: 0x0001 xxxx

FLASH J#ZE (PAGE ERASE) TPE register (FLASH_PERTPE)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | PERTPE
RwW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERTPE
RW | RW | RW | RW | RW | RW | RW | RW RW | RW | RW | RW | RW | RW | RW RwW
Bit Name R/W Reset Function
Value
31: 17 Reserved
BE i 5 A UE information XA BZMbEE OB, S
W L EF AT Ay, LSBT B HS| A5 T 75 A48 55 I T3] RO i
#He
TRAFAE Flash (140 bk iy -
16: 0 PERTPE RW Ox XXXX | 24MHz BHEMEAFikcthk: Ox1FFF OF74
22 12MHz fZHE(EAF A Htk: Ox1FFF OF60
16MHz & HE(E A7 btk : Ox1FFF OF4C
8MHz KHEAE A7 i hl: Ox1FFF OF38
AMHz BEHEE A7 7Sk Ox1FFF OF24
4.8.16. FLASH SECTOR/MASS ERASE TPE &% %% (FLASH_SMERTPE)

Address offset: 0x118

Reset value: 0x0001 xxxx

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

51/463



PY32F030 ZR7%I&£Fi

16: 0 SMERTPE RW

0x XXXX

AR A information DX AH RZHIE KRGS, 5N
XFRLEFAEAE,  DASEBLN L HSI A% ffr 75 ) # '5 I [) T

H.

PRAZTE Flash B0 R bk Py

24MHz K HE(E A7t k. Ox1FFF OF78
22.12MHz RHE(E A7 isthl: Ox1FFF OF64
16MHz KHE(R A7 tlE: Ox1FFF OF50
8MHz 3 HEME A7kl : Ox1FFF OF3C
AMHz S HE(E A7 sl : Ox1FFF OF28

4.8.17.

Address offset: 0x11C

Reset value: 0x0000 xxxx

FLASH PROGRAM TPE register (FLASH_PRGTPE)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRGTPE
RW [ RW | RW | RW | RW [ RW | RW | RW RW | RW | RW | RW | RW | RW | RW RW
Reset
Bit Name R/IW Function
Value
31: 16 Reserved
A HAF R information [XAH B HubEFIEHE, S A
X RLAFAFRE,  ASEILRT R HSI ARER BT 75 1 #E 5  [A] ) T
Ho
TRAFAE Flash 140 T Hdk A«
15: 0 PRGTPE RwW Ox XXXX | 24MHz K E{E A7 hE: Ox1FFF OF7C
22 12MHz KA A7t ik: Ox1FFF OF68
16MHz & (A7 iHbtE: Ox1FFF OF54
8MHz R HEAE A7 iiHtk: Ox1FFF OF40
AMHz BRUEME A7t ik: Ox1FFF OF2C
4.8.18. FLASH PRE-PROGRAM TPE %775 (FLASH_PRETPE)

Address offset: 0x120

Reset value: 0x0000 xxxx

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

Res

PRETPE[13:0]

RW

RW

RW

RW

RW

RW

RW | RW

RW

RW | RW

RW

RW

RW

Bit

Name

Reset

Value

Function

31:

Reserved

13:

PRETPE

RW

0x12C0

A B KA information XA RZHhEFI5GE, S
XFRLFF AR, DASBLS L HS I A5 Ff 75 #6255 I 1) O G

He

TRAFAE Flash 140 T Hudk A«
24MHz FHEME 77t : Ox1FFF OF7C
22.12MHz RHEEA7 i bk: Ox1FFF OF68
16MHz KHE(E A7 icdk: Ox1FFF OF54

8MHz K HE(E /7. Ox1FFF OF40

AMHz KHEE FE G bE: Ox1FFF OF2C
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5. B Y5 = i
51. HIE

5.1.1. EIFHER
Veea Vcca domain
[Ac | | cow
| LSE | [Lsi | [Hs|
[
. FLASH
VVbD domain
Vcc domain
“on | HSI_10M | | HSE | | PLL |
PDR BOR Vi
Vee [_‘ VR =P § CPU Core/Digital Peripherals
BG PVD VDD1
| RTC | | I0_CTRL |
PMU
| IWDG | | LPTIMER |
Vccio -
Vccio domain
VDDA IO Ring | PWR_Acon | | RCC_Acon |
[ = VDDP
PWR_CRI[18] o\,
VDDA
5-1 FEJRHER]
# 5-1 HIFHER
wmS i =4 BiRE iz
] v X6 HRA 1.7V~3535V BEEERERERACRRHEIR | BEMUBERA | SPoEE
cc
X7 KA 20V~55V B
, v x6 WA 1.7V~55V EREBDIEIMESYRES | SRBTF Ve PAD ( tREITERIHES
CCA
X7 KA 20V~55V " PAD) ,
x6 hRA 1.7V~55V
3 Veeio £5 10 {88 , 3RBTF Vcc PAD
X7 KA 20V~55V
kBT VREYEE |, A RAEEZEZIER. SRAM 8,
3 MR {HEBRT , i 1.2V, i stop &R |, IRIBEZAELD
4 Vbop - 1.2V/1.0V+£10%
&, LA MR 8# LPR #EE , FRIEZAHECERE LPR 8
HE12VEHE10V,
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5.2. HEHE T

O BETEPI A R R 1 2

B MR (Main regulator) fE&5F 1EH B 1TIR SRR TAE.

B LPR (low power regulator) 7t stop #ixt T, $EAEE(RINFERILTE,

VDD H R ARG A ) TAERE, kBT MR 5 LPR.

ES BT, MR RFETAE, fith 1.2V HE, LPR i,

f£ stop B, FTHIEAEUE M MR BULPR i, [FIRE, i oE it stop Jm, LPR RGO T 9 VDD
& 1.2V b2 1.0V,

53. FHIEHEHETH

ENAS B EG A2 % VR (% T VDD BRI, S 5 T DR R N BRI AT EEAN R LR T,
T SRAHAE S [ 1 R A THFE

AT H 58 SO Y

®  Range1: HiERETE

MR ff oy U 8E 1.2V (VDD) , REGRT i n] LUZ AT /E SR 48MHzZ T .

B Range 2: KIFETEE

WA BB T stop B, A RvFBoEENZIEHE, HiZzieHE Qe LPR &EIEM .

BRAEDL, LPR (%0t o 3URME 1.2V (VDD) , 4B 474 VOS iy, & i stop B, MR Y]
ol LPR ff L CAn SRR i 3% stop Bt LPR #itF) , H LPR # U1 #e i #8048 1.0V (VDD) . BERY, #4
AT TAEIRZAS 28 B % (LPTIMER) W] LLIZAT7E LS| 8i# LSE .

MR stop BT, A PKE MR fEHE, VOS At S . TRt stop B, WA BTG
AR ThFE, VIEHAFEAL VOS AL, fiS it stop #3051 LPR {4 1.0V,

5.4. HIFEB#E

5.4.1. LB fr (POR)/ FEEAL (PDR)/REXESL (BOR)
O AT POR/PDR ik, J7E VDD HUEIE T, it gt bl N AL, e &2 T8
TRFETAE
%7 POR/PDR 4b, i£5zHl 7 BOR (brown out reset) . BOR X AT L@ 7T, HEAT(FHERIC 4]
E.
2 BOR #4TIFI, BOR BBIE I Lodid i T 15 BEAT U £, B BRI BEA I A w] DL S &

55/463



PY32F030 ER%I&%&FA

VvCC

VBORRS8

VBORR7

VBORR6

VBORRS5

VBORR4

VBORR3

VBORR2

VBORR1

VPOR

———T-==

VBORF8

VBORF7

VBORF6

VBORF5

VBORF4

VBORF3

VBORF2

VBORF1

tRSTTEMPO<——»

|
|
Reset with BOR off4:‘

tRSTTEMPO[«—>|
Reset with BOR on ! !

At A e et R e R

(VBOR8 VBOR1) [ [
POR/BOR rising thresholds

PDR/BOR falling thresholds

5-2 POR/PDR/BOR I,

5.4.2. W R EARTIE (PVD)

PZAFERL AT AR RGN VCC YR (tha] DG PB7 S BHIFHL R , A 5 nl s F Ar it AT i .. 24 VCC

e T EE T PVD I s, P2 A A BRI BRI

ZHEAE N HEER EXTI ) line 16, HUT EXTI line 16 FFH/ FIERELE, 24 VCC EFHEE PVD [Ha
R, B VCC BEEE] PVD FIRII A LR, FeAEr Wy, 2RSS FE 5 Fh B P vl DLBEA T B S R AT 55

vcc

VPVDRKX|

VPVDFx

Configurable
hysteresis

PVD output

v

5-3 PVD [#/{d
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6. 1% 2 #% 3%

BAERET, CHERGEERIEENZ )5, EANIEFIZTIETE. 4 CPU AR RS TAER, &
BENRIIFERE R, B, HF RSN AE I o BOPE AT CAAETAR . MR A, MR Rl 3 ke #E

6.1. {RINFEHER

6.1.1. (K ThFER A A
SR EEF ST R, B 2 METhFER:
B Sleep mode: CPU %t (NVIC, SysTick ZT./E) , AM&AT LIRS B NARFF TAE.  CGEUHERE
VAR T AR, fERHR TAE S oG S s
B Stop mode: Z#E N SRAM FIZF £ A KN A RKF, midif fh PLL. HSI #1 HSE X/, VDD 3 K
843 S 1 A T4 15
7t stop #3, LSIAILSE Al LMR#EF T{E, RTC. LPTIMER Z5af DURFE T ME. HARZHR T S ) T
o, % 6-2.
7F stop BEUF, KNI VRORZAS AT %6, B MR 3 LPR ffi. 24 LPR fite, S8R ThRER K
PRAR, (EMaBERt Ak MR MR RO, 0 R TR, (HR& LA A P e i it
AL, TEFIEATREE AT DURN IR T VA PR T FE
B BRI
B O TAMERRANE, SSHAMEI R CRGEI B A D
g5 b oy M, AT E PG DhFERE S e G R ik

SR
N

A
Run >

6-1 FEJHER
6.1.2. R IhFEERFF R
% 6-1 IRIHFERIATT

Voltage regulator
K BEA MR R MR RIS o ) o ERY R e

MR LPR
Sleep WFI or Return N

AEAT e T CPU R ik, %o F At it b
(sleep-now or | from ISR MR 2 IF O %
TR e Y2 50 o

sleep-on-exit) | WFE I R 1 R —Ff
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Voltage regulator
S -p 30 | 2 TELTE nzwEEkAh | 0000 wdndbbhbhBRAmb
HSI. PLL 3% 4;
SLEEPDEEP bit L
FEATAC E HSE ¢ i1;
1. WFlor HSISYS i BAFRCE
MR () EXTI LSI #1 LSE 7] i % JF 5 #
2. Return from HSI R +F 2,
Line (EXTI s
ISR or . kX stop AR | AT,
Stop AT D LPTIMER. RTC. IWDG:
3. WFE IRRETES BHIFK | HEE
B . H AL B R 1 TR
Note: RGN EPA L&, A N N 1.2/11.0V
| IWDG. R D FEM AN 78 7> RCC 2545
fe & #F LSIE 534 AR E
- NRST P fRHr LIRS
FLAR L B £ 5 A
A BAERE VR FPRE N MR X, A REdE sleep B3,
6.1.3. # LIER T ThRE
* 6-2 #LAEBATIIRE 0
Stop
A& 1817 Sleep
VR@LPR or VR@MR ne i e )
CPU Y - - -
Flash memory Y Y - @ -
SRAM Y o ® - (4 -
Brown-out reset (BOR) Y Y (0] (0]
PVD (¢} O O 0]
DMA (e} O - -
HSI (o] O - -
HSE (o] O - -
LSl o] O o -
LSE 6] o o -
PLL ¢] o - =
HSE Clock Security System
(o] O - -
(CSS)
LSE Clock Security System
(o] O 0} 0]
(CSS)
RTC (¢} o o 0]
USART1 (e} O - -
USART2 (e} O - -
12C (¢} O - -
SPI1 (o] O - -
SPI2 (o] O - -
ADC (o] 0] - -
COMP1/COMP2 O O o O
Temperature sensor (0] (0] - =
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Timers(TIM1/TIM3
[TIM14/TIM16/TIM17)

O
O

LPTIM

IWDG

WWDG

SysTick timer

O|O0|lO|O|O

CRC

oO|co|lO0|O0|O]|O

GPIOs O

o

1.
2.
7E3.
4.
7ES.

Y = Yes (fifi¢); O = Optional (BRIAKH], W LABFERE): - = Not available
Flash A TFHL, (HIEREPREE, BENRIKDIFEIRE .

SRAM [ B AT DL B35 O

SRAM AT HL, (HIEREPREE, HENRISIFEIRE

BEN stop B2 HT, a1 RAERE 7 LSE CSS, 24 LSE CSS il @i, 2xMelig R48, HE#EA NMI

88
o

6.2. Sleep mode

6.2.1. 3t A\ sleep mode

i3 $hAT WFI(wait for interrupt)al# WFE(wait for event)if4>, #EABEIRM . T Cortex MO+ R4t
P a7 745 1) SLEEPONEXIT A7, A4 P RT3 i) dE N BRI ASE X AR AL 1)
B Sleep-now: I’k SLEEPONEXIT & 0, W4T WFI ¥ WFE J&, S7RIE N BERRAE

B Sleep-on-exit: 4 SLEEPONEXIT fi7/2& 1, 2458 B /e 2 i ISR i,

FEBEIR AL, FrA (10 51 -5 2 A7 1 2 ORF A R (IR 2

6.2.2.;8 1 sleep mode

A0SR WEI 3 NERRAE A, 12 NVIC FRAT KIAE T 413 T DA AR P MR REAE 2R e
WA WFE S ANBERRASE L, 25— DR ANy, OB AR o e g mT Ddad BA R 7 20 4

W 7R A VAT A A AR A RE R T, T AN 2 AE R R R R A (NVIC)

BE N FEHR A 2

, ¥ ik Cortex MO+

SEVONPEND fi7. 438 fr A\ WFE Me i J5 4k 220 AT I, 7% 1 T pending A2 F1 4k % NVIC IRQ i@ iE

pending iz (#£ NVIC [ IKiEER pending #7f74%) LIHITEZ

B, EEANTEGE N EE EXTI ine NN, 24 CPU ) WFE Mg 5 4k SE AT, R iEER A%
i pending £i7, BiE %N F]HE A4 Line () NVIC IRQ iBiE pending £ 3% # B 17 .

R B A BN (8], FLVCA TE R T N RIE YR R T
# 6-3 Sleep-now

Sleep-now iR

WFI 8% WFE, JfH.:
HEATTE - SLEEPDEEP =0 H
SLEEPONEXIT = 0

I SGE I WFIZE N IR, AR 7750 k.
I SE I WFE S ROREIRIE G, R H 7 308 el S0t

BT

M i SR x
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% 6-4 Sleep-on-exit
Sleep-on-exit Eilpay
WFI, FH.:
HEATT A - SLEEPDEEP =0 JfH
- SLEEPONEXIT =1
BT alli
M B SE SR y

6.3. Stop mode
Stop & T Cortex-MO-+ (144 FE BEHR DA K0T SRS 8k 1142, VR AT LA C B B MR B3 LPR fE i
EIZEAT, PLL. HSI A HSE #5501, SRAM FIZF /78 N A& TR FPIRE, LSI. LSE. LPTIMER. RTC.
IWDG A e B 75 AR, RTIFEM A4 RCC A1 5F T4E, H 4 VCORE 3 % A5 i B
N A
1E stop BxUF, FTA 1O 5IMERFRIRIE #1247 =UR [F RS
6.3.1. 3t A\ stop mode

NT HE— 5 K stop B AIThEE, FCE PWR_CR.LPR=1 i}, VR AJLL#EA LPR fitH .

W IEAERET flash 3 S5 #E, NI stop BRI NS W AR, BRI U 4R (R
FLASH_SR Zi 7451 BSY {7 AW M A2 75 O 58 g SHE)

Wi APB 22k B IETEEAT, W stop BERE A SRR, HE APB U545 CHHAR D o

6.3.2. 1B stop mode

23 i A e e SRR Y stop BN, HSI ik BRAE N R G B

7E stop iz, 1R VR 4T LPRORES, WM stop A A A4 A2 € 2EIR .

7F stop #30, W VR 4T MRUIRZS, HIIHFES A, (HMERR 7] 24k .

% 6-5 stop mode

Stop mode iR

WFI(wait for interrupt) 3¢ WFE (wait for event) , 3£H.:
- RERE:
1) J@id PWR_CR 1 LPR fif, #%&# VR T/E7E MR 8i# LPR ~

2) @i PWR_CR 1 VOS fii, %4 LPR #X$ft 1.2V it 2 1.0V

3) j#it PWR_CR [f] SRAM_RETV fi, i#£# SRAM [f] retention Hi/k

4) @it PWR_CR ) MRRDY_TIME 1 FLS_SLPTIME fit & MR 1 FLASH 1 g &)
BENTT - {7 Cortex MO+§j SLEEPDEEP i
Note:

NT N stop B, s EXTI line ) pending 7 (EXTI_PR Z7E8%) « A ARl
pending fii. RTC alarm ¥x&EAL, WA EL . BN, Bt stop UG s 204, 274k
BT .

SRS P 7 EAEHE stop BEaAT I HSE, R BEA 0 E Se VI s HSI, RJa15H
HSEON fi.
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AR DIREAR AR AT RE ST, 1R 5 LA D S T K SR U - T2 O P 4% S B g e
L8 HSIE N RGN B, G PLL, JGH] HSE.

AR MLE IS [E], FEREN stop #EEUHT, RGP SOZEC E kS HSI S £,
RCC_CFGR #4741 HPRE &y 0, 75 U 7E P iR 5 A D) e I et e T R AR A M IR IR b
BN SA%E H WFI 3 stop FZ:

- TATHEE B WTHE R EXTI line CHERZE EXTI I [0 S A A8 7E NVIC H i g
BT RS WFE #E N stop #5:

- ATAATHE T E R AR EXTI line

- CPU SEVONPEND fi7 B4t~ 1 = W7 pending 13

LPR %] MR Mg} i)+

MR 4R HSI MeEEIS ) +

flash MM (7]

6.4. FRRGEH SR

FEIEFBATHAT, RENEHIHZE (SYSCLK, HCLK, PCLK) AT LUl itk il 73 45175 17 24 e B 40 41 25 FA 1K
TX TR 3 A AR AT DAY FH R A NIRRT, BRARAMBE A%

M RAGUBATIEBURINE (32.768kHz) , AFRAFEE/NMIHFE, BT LARERER (MR [IKa)AE /I BC &
fii (PWR_CR1 #f7#% 1) BIAS_CR[3:0D , ff MR H & IHE K KFEAK . (HZF R A% B AIK R Gt £
%, JEUEE MR IKEhEE )], Rz, LR BRI NE SUE AT RT, MOZE R MR MIRBhRE S,
BB RGBT IR .

6.5. AMEEF BRI

TEIERIZATIE, 7] DALEAT A ) ()42 1k B AN A8 R A7 i 4 1 AHB B8 (HCLK) AT APB I8 (PCLKD
DL T E
RN T kB B A BRI IR Th AL, AN AR A AT DUZE ST WL B WFE $54 2 g5 .

6.6. HEEHEFHFS
AN ) 2 A7 2% T LU half-word 5 word 1717
6.6.1. HLYRIEH| T 795 1 (PWR_CR1)

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

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
HSION | SRAM_RETV[2:0
Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res Res
_CTRL ]
R R
RW RwW
W w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
FLS _SLPT | MRRDY_T | VO DB BIAS_C
Res | LPR Res | Res | Res BIAS_CR[3:0]
IME[1:0] IME[1:0] S P R_SEL
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R
RW | RW | RW | RW | RW | RW | RW RW RW | RW RW
w

Bit Name R/W | Reset Value Function

31:20 Reserved - - Reserved

M Stop AR, HSIFT i A
19 HSION_CTRL | RW 0 0: %fF MRAEG, iR HSI;
1: 5 VR FEIRHTHF, BIMmgn 37206858 HSI.

Stop X T SRAM retention F [ 2
000: Reserved

SRAM_RETV 001: Reserved

18:16 RW 111
[2:0] 010: Reserved

011: % SRAM 24t 0.9V HL &

1xx: % SRAM 24t 1.2V 5t 1.0V HE (BT VOS bit)

15 Reserved

Low power regulator
14 LPR RW 0 0: Main regulator T./E7E stop iz
1: Low power regulator Tf7E stop #ix,

Stop HEAMLEEIS 1, fE HSI A€ ), 7E FLASH #RAF il 2255
RFII8]

2’b00: 5us

2'b01: 2us

13:12 FLS_SLPTIME | RW 2’b00 2’b10: 3us

2’b11: Ous

W MIEFAARBEN 2011 B, RFMERSZ N SRAM PATTE
Fr, MiEE FLASH. I B ORUEFE MR S AT R 7 J5 AN 22 7E Bus
Vilal FLASH.

Stop #iE VDD HE N LP-VR, MefiEif ) LP-VR )i Efa e
Main-VR [ [a] 32 1) o

2’b00: 2us

11:10 MRRDY_TIME | RW 2'b00
2’b01: 3us
2’b10: 4us

2’b11: 5Sus

164 L Y
9 VOS RW 0 0: #EA stop #i:()5, VDD=1.2V
1. it stop #i/5, VDD=1.0V

RTC 5 {R#%%

FERLL)E, RTC AT EHRFRA BRSNS N EijH RTC %
Rz BN 1,

0: #X LV RTC

8 DBP RW 0
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1: A LAY5 RTC

7:5 Reserved - - Reserved
T MR R & K B BIAS_CR ZiFa WL E, &%k H
information memory [¥J Factory config. bytes [X [ i
4 BIAS_CR_SEL | RW 0
0: Pk H Factory config. bytes [X H iz
1. #%$KH BIAS_CR HF7E8%
MR ffi B FELIAT A B -
3:0 BIAS_CR RW 4’0000 4’b0000:
6.6.2. LR & 7745 2 (PWR_CR2)
Address offset: 0x04
Reset value: 0x0000 0500(reset by POR)
T LA S PVD hREAR KA A7 48
31 30 | 29 | 28 | 27 | 26 | 25 24 23 | 22 | 21 20 | 19 18 17 16
Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res Res Res | Res
15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res FLT_TIME[2:0] FLTEN | Res PVDT[2:0] Res | SRCSEL | Res | PVDE
RW RW RW RW RW
Bit Name R/W | Reset Value Function
31:12 Reserved - - Reserved
B I N [ B
110: JEHEET (A K295 30.7ms (1024 A~ LS| 83 LSE K4
101: JEPEATAIKZI N 3.8ms (128 /> LS| 8 LSE Bf44)
100: JEUEHTEKZ8 1.92ms (64 4~ LS| B LSE B #1)
11: 9 FLT_TIME RW 3'b010
011: JEHLIS A KL)H 480us (16 A LSI B LSE B4
010: JEHEISAKL)H 120us (4 A~ LSI B3 LSE B4
001: JEHEIS MK 60us (2 4~ LS| B35 LSE K44
000: JEHE IS MK 30us (1 A4~ LS| 8i3% LSE K44
Hr- IR T e A e 42 1
8 FLTEN RW 1 0: ZEik
1. filige
7 Reserved
U R RN BRI R Bl B AR RO 0.1V J PVDIN
Lkt
6: 4 PVDT[2:0] |RW 000 000: VPVDO (around 1.8V)
001: VPVD1 (around 2.0V)
010: VPVD2 (around 2.2V)
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011: VPVD3 (around 2.4V)

100: VPVD4 (around 2.6V)
101: VPVDS5 (around 2. 8V)
110: VPVD6 (around 3.0V)

111: VPVD7 (around 3.2V)

Reserved

SRCSEL

RW

PVD o i 5L 9% .

0: VCC

1: il PB7 pin

WAZALE N 1, PB7 LIRS TENYS VREFINT #HT L (B
& EFHRT BRI X AMEBL T PVDT ar 47245 188 TR

Reserved

Reserved

PVDE

RW

H A A5 e L

0: HIFERMIAE AR

1. W ERAE AR

W% SYSCFG_CFG2.PVD_LOCK=1,Jl] PVDE E{##". H& LK
GENE, SR AWENL.

6.6.3. RIFIRESF 725 (PWR_SR)

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

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | PVDO | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
R
Bit Name R/W Reset Value Function
31:12 Reserved - - Reserved
PVD ferll 45 R fath o
11 PVDO R 0: WA VCC 5 PB7 i H PVD 4 (1) bb A i 11
1: HRIK VCC 8 PB7 KT PVD & #%1 L i
10:0 Reserved - - Reserved
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7. %L

DR NEHAMEL, 2% BEIEEMMRAGEEN.
71. BALE

7.1.1. BEREAL

HLJE AT R A T 2R AP SR e, E DL LR I T R4
m FTFdEESN (POR/PDR)

m XJEEN (BOR)

71.2. RGE N
RGEENA KT PR BERENAE, — SRR AR, WEAARRM TR, ARG EN.
PR LN R, PR RGE

NRST & E AL

W HE 1 E A (WWDG)

MALE 1M E AL (IWDG)

SYSRESETREQ # 4= fiz

HPTIMBEII 7 EZ A (OBL)

i E 7 (POR/PDR. BOR)

WIS A RCC_CSR Z A7 28 I E ALFR IR, AT LRI E AL

7.1.3.NRST & (external reset)
I R 1T (NRST_MODE £7)2k %k, NRST & BIm] DA B i Fid i CRARECE 2 Wk 071

7w

m B

FEZAREAN, £ NRST & IEARTA I EAAE S L@ 2 N iige, (HESR A A MR AE NRST
B _E AR .

%A, GPIO 1 PF2 Thae L.

Xf NRST &G IEERALE, Bt RiIE NRST /N 2 40us FERE, /D TiZ e FE IS SR ERR .

B GPIO

EZMEEUT, 2 AT DURERRHER GPIO, Bl PF2. &I LRI IhRE TR & B R &l s
A, I HARRE LB E R b
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vCC
Reu 40us filter
NRST I:—l Filter NRST N
] WWDG rstn —;
IWDG rstn  —— Sysrstn
A Softwarerstn ——» & +———»
POR/PDR rstn———
BOR rstn —P
»| Hsl_10M OBL rstn —>
Kl 7-1 A7 LA
71.4. B MR AL
S MR T THMRAGE D& 1.
71.5. %8 AL

BT B AL ARM MO+ F AN & AL 3% 1 27 7 23 10 SYSRESETREQ £z, A sEElaR & 47,
71.6. EFREME T BN

WAFIEN AL E FLASH_CR.OBL_LAUNCH=1,7/ 4 E IR 7 2 A7, M S shk 715 o 4.
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8. I} &F
8.1. W &R

8.1.1. A 8 HSE
AN EE D (HSE) Sk EH AR5 :
B OEAMERIE, B NEEIR R, 4 4 ~ 32MHz [ E S
B BSOS R
% 8-1 HSE/LSE I} 4k i

IEZIA EfHC B
0SC_IN 0SC oUT
[ ] [ ]
AR Bh L]
GPIO
External

source

OSC_IN  0SC_OUT

ST T

ShE IR Heam il i Rt
- CL.1 CL2
K Load /
capacitors

Az ik

4-32MHz {3 B A B m kS . RCC_CR ) HSERDY #r&fiiiE n T HSE & 5% . HSE A Lt
HSEON £ #EATHF B# X
4hEERT8PYR (HSE bypass)

HER, AR B RS . ki RCC_CR [ HSEBYP 1 HSEON i #iZ 4. 41k
IR 22 i id PO f A\ 28 v 3, PF1 /Ey GPIO i H.

8.1.2. S EBKER ¥ LSE

AR BE (LSE) K E AR

B OEAMERIR, BN REEE, F74E 32.768 kHz [ ERE S

W RSN R

RCC_BDCR # {7 #:f] LSERDY #3E L 7R T LSE 2 HfaE . LSE v LUt LSEON Azt 47 i k. IR
ZRe 1 r] LB LSEDRV[1:0[EAT YT, DATE &R AN ¥ 2 Bl i TR 3R A543
SRR 4PJR (LSE bypass)

AR, RIS T AR BNYR . #FiET RCC_CR ) LSEBYP Al LSEON {7k #6iZH . At 4k
B PA10 RS i, PA9 14 GPIO fi .

8.1.3. NER R 81 HSI
PSRRI, VR R G B T SRR . HSI IR PO AR R 24 MHz.
8.1.4. NIRRT LSI
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WS B, E 8 RTC. IWDG A1 LPTIM FIBS 2R,  PLRAE RE FAKEIZ AT B 0 R G Bl i B 0
Y HE 32.768kHz.
8.1.5.PLL
PLL #] LA k% HSI 803 HSE #H47 /545 7Efdi68 PLL 2 /0, 4% PLL 3#4THCE .. — B PLL #{figE, X
e S N N 2 W N 0 ol

8.2. &M

HSI: High-speed internal clock
LSI: Low-speed internal clock
HSE: High-speed external clock
LSE: Low-speed external clock
PLL: Phase locked loop
LSIRC to IWDG_
32.768kHz >
LSl
LSE to RTC
HSE
-/128
[98032 ouT LSE ,E
32.768kHz ||| g RTCS to PWR
sc32 IN Clock EL
detector To AHB bus, core, memory and DMA
AHB ) -
L | PRESC FCLK Cortex free-running clock >
LSE n,2.512 To Cortex system timer
LSI
PLL
MCO syscil L PQEEC PCLK  To APB periphrals
——""—— /1..128 /1,2,4,8,16
HSE
HSI PCLK
HSI RC LSE to LPTIM
24MHz LSl T
X2
PLL
PCLK~
to COMP
LSC——
PLL PCLK
s -0
HSISYS | _toADC
DOSC_OUT HSE HS
4~32MHz HSE | [SYSCLK
OSC_IN Clock LS| If(APB prescaler=1) x1,
detector LSE else x2
TIM_PCLK

8-1 RGN B4ty

8.3. W#REAZ (CSS)

I B 22 4 R 8 T DA LRI . AEXFME LR, HSE B ZhIER G, WA DI AERE$T . 243X HSE
WEOCH S, B e I T R D% P4 o

WARAE HSE BRI Bh4SR, HSE 2B EBICH], BB RFAEIELS TIM1 GRZUER#8)
TIM16/TIM17 GEREREE) MR RN, Fr=4 i@ k%45 % (Clock Security System Interrupt
CSSD , #ti avF MCU #HATHRREAE . CSSI # 4% Cortex-MO+] NMI (Non-maskable interrupt)

exception [ & .
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Note: —H CSS #iffifie, & H Ul HSE WH4hHi v, #issr=4: CSS ki, J+HZ™4—1 NMl. iZ NMI
BAWIHhAT, B F| CSS iR 4G, Rk, 78 NMI I ACEFR 5 o2 20058 3ot 18 B B ol o 0B 25 17 2%
(RCC_CICR) H.ffj CSSC fi3kif5k: CSS Hiihr.

WIS HSE # B Hesld M3 AR R e (R =82 BHE Ny PLL %\, JF H PLL #FER
Gimf Bl BB R SRR G B F B D) E] HSI, [ OCH HSE. Al RA PRI, HSE /& PLL FI4 AT
B, PLL oK 5K 1A

8.4. WHHKBREN

N T IR, 748 BOM RS, ARSI K, 20 R tm didm it ohae . B T2 # MCO
Gy OGR4 i GPIO KSR HIThae S B fhia tH DhAe o
* 8-2 it phikds
I B YR MCO FJ % H ISR
HSI J
SYSCLK

HSE

LSE

J
J
PLL J
J
LS J

VER: 4% MCO BHRFEEAT I, BLI LS GPIO AF ZhEEA MCO K iab B, MCO Wl &=L Eifll,
i L RE T 1% BN (] o

8.5. TIM14 P40 41 5B B P £ #E

R k. TERAEMERR, SEARNER (0 HSI LSI48) KR IERIIR . Fit, &
EEMRYE 2R G /M8 A E I (R 3 AR — L S 18 T ORI A RO A% AT A HE

XTI B AR A B A B A S B . A RGEAMS I R A AR, L B 25 SEI B A R P B B, A
PR RGO RN SRS R, TSRS AR H B

8.5.1. HSI &

HSI IRl AE 7 g AN ER 73 I B  AT  h A E
iR NIE-y

FEA SRR T AT B0 (B3 HSULSE (b3, KEREE S AN R 2 LB R 5. Bk, &
ROR LT

i1y LSE {5 5 8230 WS 2 18] i) HSI I Sh i+ S8 B, BIRT 6 30 i 8 39950647 0. AT LSE 1) i ks 1
(ppm 2%, F 7 68 LAIR]— 23 FE S 0 B e A, e Ao o] B b R AT o SR AN S5 AR 7= T2, IR
JEAH 2 (R A2 22 o

HSI #R3% #5 5% £ 06 H % R HESL,  BSCRe R P Uil Wi LSE ANFTH, A T RAT RIS 3 ok
(e, TR HSE/32. it TIM14 [diE 1 MAMIRE S, X HSI KSR TRE &,
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TIM14

TI_RMP[1:0]

GPID
RTCCLK ™
HSE/32
MCO

Bl 8-2 SR TIM14 kA%

Timer 14 F4 N4 3REE 7] LU GPIO B 8 IR Bl e S X Se iy ff i #, 2 id TIM14_OR (1)
TI_RMP[1:0]%5 17 #5 SEELIK . PURPERE A0 R fros:

> TIM14 J@iE 1 %85 GPIO

> TIM14 J@iE 1 %8 RTC I h

> TIMA4 s 1 %45 HSE/32 i 4

> TIM14 iEiE 1 %835 MCO (Microcontroller clock output)
i 534

— EARGI S HSI B Bh 5, G W7, @R AREE . R R R B v S R, T SR A R
HERTE 1

it MCO multiplexer %4z LSE #| TIM14 Gl 1 F%ASZR, HEZH 2 RRHERIE HSI GXFMEH
T, HSIRLZ B E ARG B o XFEELEFIA LSE {55 100 B 10 1 HSI B Eh AN Ht v 55, xR AL
SR T ST P el A A

XA TR R T AN AR 0 LSE SiEFE (ppm) 7 1T i LU R R 43 3% 56 pe s oA I b AT, AR J it
IR JEEATR e, DIAMER T T2, RE. AR RER .

HSI R B 2 1 PRI i) PR 1 27 A7 38407 o

PN B LA S B R AR X B R (Hbtn, HSILSE MIELE) o vR 8 BRI T £ 5 7 AN Il Y Fr b
REYIMIG . hRMm, RS,

8.5.2. LSI K1

5 HSI—F¢, LSI it 2 B . . T2 &A= AR . LS| R R 5 H AR
FMZEBOKH) HSE 50 HSI R AT R e, REETTE S HSI 264,

LSI PR HE A &S LSI % Al TIM14 (3R € X HSE 1E N RGU BRI, fEIELLPIA LSI ) HSE
I B K, Seft T LS| IR R .

JRELE, SRR MR, R HSE/LSI R b ACHERS B 52 DI G, LEREBOR, R
FHLT .

8.6. B ANL/N4hF AR
A ZAE A T DA word(32bit). half-word (16bit) Al byte (8bit) iilHl.
8.6.1. B ¥ 1| F 788 (RCC_CR)

Address offset:0x00
Reset value:0x0000 0100
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLL PLL CSS | HSE | HSE | HSE
Res | Res | Res | Res | Res | Res Res | Res | Res | Res
RDY ON ON | BYP | RDY | ON
R RW RS RwW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI
Res | Res Res RDY Res HSION | Res | Res | Res | Res | Res | Res | Res | Res
R RW RW
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
PLL B & br
- BLLRDY R 0 filif B AL, FBH PLL B #h i
0: PLL unlocked
1: PLL locked
PLL g
AT B EE. Ui stop BN, HLFSERZ
24 PLLON RW 0 fro i PLL Wb FAE RGBT, LA REREE AL
0: PLL OFF
1: PLL ON
23:20 Reserved - - Reserved
I oh 22 4 RGATRE
BB RN B2 REG . i EN, IR HSE #E
FFy, AR HEAT I BRI, ORI B R RS, AR
‘9 HSE_CSSON RS 0 AR ARIN B .
ZAL R Re E AL, IEERBRRER L.
0: WPz RGECH (IR BAS I 5G]
1. INEh 22 KRG IT (AR HSE FE 7, I B iileT
IF, BISR D
F5 1% HSE AME SR, b3 A A\
BAFEAL TSR, SRR IMERIRIE DL, JERANEE A
18 HSEBYP W 0 BN B SR R 2] HSEON fififig. HSEBYP fi7{Y
2 HSE AME SR AL RE I A B B AL
0: HSE AhMZ IR A 55 # 4
1: HSE AME MR 55 M, HMZAE IR N I ol
HSE I #E #b 25 Ar
ffy B AL, RWHSE F25E 1 .
17 HSERDY R 0 0: HSE A HERIF
1: HSE #E#dF T
£: 23 HSEON iif% )5, HSERDY SZEIiE%
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Bit Name R/W Reset Value Function
HSE I £ {fi fig
BATTEAMAEE. #EA stop B, SR %M. MR
16 HSEON RW 0 HSE 8 ELE: B (MR R B, ML A REAE AL
0: HSE &
1: HSE 417F
15:11 Reserved - - Reserved

HSI B b & bR

T B A7 R A HSI OSC fasg . %A 15 24 HSION=1 i 4
A2

0: HSIOSC A HE#A1F;

1: HSIOSC &L T ;

2% HSION j&% )5, HSIRDY ~7RHifi.

10 HSIRDY R 0

9 Reserved - - Reserved

HSI I el e fs. B n] LB ANE F1%A47 .

2N stop BT, ARG FZAL, 1515 HSI,

4 HSI BB R R R G B (12418 H stop K2
X, B HSEAME N RGNS, IF R RN .

0: HSI XMl

1: HSI 77

8 HSION RW 1

7:0 Reserved - - Reserved

8.6.2. AT By #ERF 78 (RCC_ICSCR)

Address offset:0x04
Reset value:0x00FF 10FF, ifiit POR/BOR & fir

31 30 29 28 27 26 25 24 | 23 | 22 | 21 | 20 | 19 18 17 16
Res Res Res Res LSI_STARTU Res LSI_TRIMI[8:0]
P
RW RW RW | R R R R |RW | RW | RW | RW
w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI_FS[2:0] HSI_TRIM[12:0]
RW RW RW RW RW RW RW | RW | R R R R |RW | RW | RW | RW
w w
Bit Name R/W Reset Value Function

31:28 Reserved - {R ¥
PN I I A LS A4 5 I ) e 4«
11: 256 4> LSI 4 J&

27:26 LSI_STARTUP RW 2’b00

72/463



PY32F030 ZR5|&EF#

Bit

Name

Reset Value

Function

10: 64 > LSI 4 & 3
01: 16 4> LS| W44 & H#A
00: 4 /> LSI i4f &3

25

Reserved

24:16

LSI_TRIM

RW

OxOFF

P AT S b A A o

EHES RSt ER (FFIHE OX1FFF OFA4)
BNZZAFG T, LS| A DU RS R 32.768KHZ i
BAPEE Oz AR E TS, B QRO 1, fEELSI
mA S (D £ 0.2%.

15:13

HSI_FS

RW

3'b000

HSI e ik 4% -

000: 4MHz

001: 8MHz

010: 16MHz

011: 22.12Mhz

100: 24MHz

>=101: 4MHz

FHE, BRINESE AMHzZ, EREBETIAT RS, A
Yl i 8MHz.

12:0

HSI_TRIM

RW

0x10FF

IS B A3 R A

SRR A HSIAMHZ IERIANRHE S, FRcHER 234t

{5 E. (FEI84E OX1FFF OFAQ) 5 NiZ %At .

A IE L 5 AF CEE information XA R b IR, 5

NAZZFA7 4, SCBL HSIAR & AR R IR

{RAZTE Flash B0~ ik Ay -

24MHz FEHEEA7 ficbdl: 0x1FFF OF10

22.12MHz BHEAE A7 obhE: Ox1FFF OFOC

16MHz KHE(E A7 /g AE: Ox1FFF OF08

8MHz £ HEE A7 itk : Ox1FFF OF04

AMHz FHEE A7 itttk : Ox1FFF OF00

W FZEFAERE NGBS, W] NZE T OE, B

BUZAAEIREUE, B3 GO 1, T HSI % s AR
(k> £70.1%.

8.6.3. K #I L B & /78y (RCC_CFGR)

Address offset:0x08
Reset value:0x0000 0000

31

30

29 | 28

27

26

25

24 23

22 21 20 19 18 17 16
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Res MCOPRE[2:0] | Res MCOSEL[2:0] Res Res Res Res Res Res Res Res

RW RW

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

Res PPRE[2:0] HPRE[3:0] Res | Res SWS[2:0] SW[2:0]

RW RW R RW

Bit Name R/W Reset Value Function

31 Reserved - - Reserved

MCO (microcontroller clock output) 734 %, #Ad-42 ]
Xy, #EE MCO % i/ A 5
000: 1

001: 2

010: 4

30:28 MCOPRE[2:0] RW 0 011: 8

100: 16

101: 32

110: 64

111: 128

HEFFAE MCO i AERERT, & B IX LA,

27 Reserved - - Reserved

MCO i+

000: WA #r, MCO ¥ith A fgE
001: SYSCLK

010: %

011: HSI

26:24 MCOSEL[2:0] RW 0 100: HSE

101: PLL CLK

110: LSI

111: LSE

e TR B ) B V) BORT A2 L I N A S TE
KL o

23:15 Reserved - - Reserved

ZAL A ES. T A PCLK 4P, B E HCLK 1)
IR

Oxx: 1

14:12 PPRE[2:0] RW 0 100: 2

101: 4

110: 8

111: 16

11:8 HPRE[3:0] RW 0 AHB £ 73 i R 2
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Bit Name Reset Value

Function

ARSI T P4 HOLK 4, &% & SYSCLK 1)
IIRREN T -

Oxxx: 1

1000: 2

1001: 4

1010: 8

1011: 16

1100: 64

1101: 128

1110: 256

1111: 512

NTHRIERGIER TAE, THEMRE VR BT O E A&
E: BVCER TR EL

7:6 Reserved - -

Reserved

5:3 SWS[2:0] R 0

ARG B U BCRAS AL

TRELAT B PP, R UT AT B 1 R S
Bir:

000: HSISYS

001: HSE

010: PLL CLK

011: LSI

100: LSE

Others: Reserved

2:0 SW[2:0] RW 0

RGN BRIE AL

XAy R AR ], SRR R G

000: HSISYS

001: HSE

010: PLL CLK

011: LSI

100: LSE

H.'®: Reserved

TR B v HSISYS KB AL

1) &% M stop #zUE H

2) BHAFEE 001(HSE), I HSE k24 (HSE ARG
PR, BU#F HSE /EN PLL ¥\, PLL VBN RGN £ D

8.6.4.PLL it E%H 7% (RCC_PLLCFGR)

Address offset:0x0C
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Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | PLLSRC
RW
Bit Name R/W Reset Value Function
31:1 Reserved
PLL I Sh ik £«
0 PLLSRC RW 0: HSI
1: HSE
8.6.5. FMEBETBh YR IE ] BF /7 8% (RCC_ECSCR)
Address offset:0x10
Reset value: 0x0001_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res LSE_DRIVER
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | HSE_FREQ Res
RW | RW
Bit Name R/W Reset Value Function
31:18 Reserved RES - 3]
IR AR IR B E 14
00: XM LSE;
01: §99KzhEE): (BRI
17:16 LSE_DRIVER RW 0x10 10: AN ()
11: SRIKZ)AE
e I IR S H A DL H B AR 11
T AESHOEFRE USRI RE 1. KB RE T
THAEHOR,  BRE)HE 7Bk g5 I DhAE R o
15:4 Reserved -
HSE &k LA
00: HSE XM
3:2 HSE_FREQ RW 0x0 01: 4MHz~8MHz
10: 8MHz ~16MHz
11: 16MHz~32MHz
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1:0

Reserved

8.6.6. BT B R T RE R 7 2% (RCC_CIER)

Address offset:0x18
Reset value:0x0000 0000

31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res
15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res PLL HSE HSI Res LSE LSI
RDYIE | RDYIE | RDYIE RDYIE | RDYIE
RW RW RW RW RwW
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
PLL ik filife ..
5 PLLRDYIE RW 0 0: £tk
1. flige
HSE Wi {fife.
4 HSERDYIE RW 0 0: #tik
1. ffifg
HSI e .
3 HSIRDYIE RW 0 0: ZEIk
1. ffifg
2 Reserved - - Reserved
LSE i ffife.
1 LSERDYIE RW 0 0: ZEIk
1. ffife
LS| i fiife .
0 LSIRDYIE RW 0 0: ZEIL
1. ffife
8.6.7. R s H s £ &F 7% (RCC_CIFR)
Address offset:0x1C
Reset value:0x0000 0000
31 30 | 29 | 28 | 27 | 26 25 24 23 | 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res Res Res | Res | Res Res
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15 | 14

13 | 12 | 11

10

Res | Res

Res | Res | Res

Res

LSE
CSSF

CSSF

Res | Res PLL HSE HSI Res | LSE LSI

RDYF | RDYF | RDYF RDYF | RDYF

Bit

Name

Reset Value

Function

31:10

Reserved

Reserved

LSECSSF

LSE Wb 4 5% (CSS) FWibrd.
MREAAL LSE OSC i 2 W ik 407 12 27 4735 o
0: LSE ke Il 2 W o i AR = A

1: LSE I B 2 e oI = 2 5

5 LSECSSC #r /a8 1 i F %A,

CSSF

HSE B i %2 4> 2 40 P I AR iR AL .

MREAALI HSE OSC I MU B AL Z w4795 -
0: HSE I Bl < e oK 7 A= 5

1: HSE I fbvker i 2 e ™ A=

5 CSSC #Ffras 1 IHEF %ML,

7:6

Reserved

Reserved

PLLRDYF

PLL #E# T rbs iR i

2 PLL 9i{¥3F H PLLRDYIE L& AR, TEAREAL. 4Rl
it # 47 PLLRDYC 7, &% %M.

0: A7 PLL S4E 51 (b e 46 o bt

1: A PLL 8E 51 B b e & b

HSERDYF

HSE #E& i Wibriifhr

¥ HSE e i H HSERDYIE f#&8, A fdfh B,
i85t B 7 HSERDYC {7, i&&i%17.

0: JoH HSE 5l M S 25 v i

1: A HSE 51 i B 5 v by

HSIRDYF

HSI #E4 b rbs iR AL

% HSI fag Jf H HSIRDYIE ffifE, &Ardfifh B, Bk
it B A7 HSIRDYC fi7, & EFi%fi.

0: JCH1 HSI 51 i e 4% o iy

1: A B HSI 5] I S o o

Res

Reserved

LSERDYF

LSE #E#&  ibr il fir

2 LSE fasg I H LSERDYIE fifg, %A HfEfFE AL, AT
it B A7 LSERDYC £z, EEi%fr.

0: JoHI LSE IS il £ v iy

1: 7 LSE 5l H I fh itk 2% o iy

LSIRDYF

LS| #E#% h WrbriRfr
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Bit Name R/W Reset Value Function

2 LS| #aE I H LSIRDYIE fiife, &6 g B Az,
i E A7 LSIRDYC £, JEEi%.

0: JCH1 LSI 51 i 4k 25 o b

1: LS| 51 i Bl 4% v bt

8.6.8. B¢ lERR A %% (RCC_CICR)

Address offset:0x20
Reset value:0x0000 0000

31 30 | 29 | 28 | 27 | 26 25 24 23 | 22 21 20 19 18 17 16
Re | Re | Re | Re | Re | Re Re | Re Re
Res Res Res Res Res Res Res
S s s s s s s S s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLL HSE HSI LSE LSl
Re | Re | Re | Re | Re | Re | LSECSS | CSS Re | Re Re
RDY | RDY | RDY RDY | RDY
s s s s s s C C s s s
C C C C C
w w W W W W W
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
LSE Mtz 4 R4 (CSS) HlitrEiEE.
9 LSECSSC W 0 0: WA
1: /&% LSECSSF #ri&
b 22 4 R T A
8 CSSsC w 0 0: WM,

1. %Rk CSSF #rfis.

7:6 Reserved - - Reserved
PLL #E#&trEHE.
5 PLLRDYC W 0 0: WHEM,

1: J5K PLLRDYF fi7.
HSE #E&irEifE.

4 HSERDYC w 0 0: A,

1. R HSERDYF fif.
HSI &R EHFE.

3 HSIRDYC w 0 0: A,

1: j%kk HSIRDYF fi.

2 Reserved - - Reserved
LSE #E&IrEHEE.
0: &HM,

1 LSERDYC w 0
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Bit Name R/IW Reset Value Function

1: j%R%k LSERDYF fi.
LS| #:&irEIEE.

0 LSIRDYC w 0 0: WHMM.,

1: Ji5F% LSIRDYF fir.

8.6.9.1/0 ENE/MFF2 (RCC_IOPRSTR)

Address offset:0x24
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPIOF GPIOB | GPIOA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res
RST RST RST
RW RW RW
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
1/O PortF &1,
5 GPIOFRST RW 0 0: WA

1: PortF /O &4

4:2 Reserved - - Reserved

I/0 PortB 54

1 GPIOBRST RW 0 0: WA,
1: PortB I/0 £ 1z
I/0 PortA E 1.

0 GPIOARST RW 0 0: WA,

1: PortA I/0 &4

8.6.10. AHB /M B L& 7% (RCC_AHBRSTR)
Address offset:0x28
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CRC DMA
Res | Res | Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
RST RST
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RwW RwW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
CRC B fir .
12 CRCRST RW 0 0: WA
1: CRC & L,
11:9 Reserved - - Reserved
8:1 Reserved - - Reserved
DMA &1,
0 DMARST RW 0 0: &AW,
1: DMA BRE L
8.6.11. APB S B % HF# 1 (RCC_APBRSTR1)
Address offset:0x2C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM PWR | DBG 12C USART2
Res | Res Res | Res | Res | Res | Res Res | Res | Res Res
RST RST | RST RST RST
RwW RwW RwW RwW RwW
15 14 13 12 11 10 9 8 7 (] 5 4 3 2 1 0
SPI2 TIM3
Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
RST RST
RwW RwW
Bit Name R/W Reset Value Function
LP Timer it G .
31 LPTIMRST RW 0 0: BAH M,
1. ZERE AN
30:29 Reserved - - Reserved
Power $2 [ 5H AT 7
28 PWRRST RW 0 0: &AM
10 ZRERE AL
MCU Debug 5 17 .
27 DBGRST RW 0 0: AR
1. ZMEIRE AL
26:22 Reserved - - Reserved
12C1 BB AL
21 I2CRST RW 0
0: AW
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Bit Name R/W Reset Value Function
1: ZRERE AL
20:18 Reserved - - Reserved
USART2 itk S fi.
17 USART2RST RW 0 0: BAFM;
1: ZRERE AL
16:15 Reserved - - Reserved
SPI2 Bk fir .
14 SPI2RST RW 0 0: WA FEM
1. S AL
13:2 Reserved - - Reserved
TIM3 HEHRE {7
1 TIM3RST RW 0 0: WA R
1. ZRHRE AL
0 Reserved
8.6.12. APB M E AL 7% 2 (RCC_APBRSTR2)

Address offset:0x30
Reset value:0x0000 0000

31 30 29 28 27 26 | 25 | 24 | 23 22 21 20 19 18 17 16
LE AD
COMP | COMP TIM1 | TIM1
Re Re | Re | Re D C Re
Res Res Res | Res 2 1 7 6 Res
s s s s RS RS s
RST RST RST RST
T T
RW RwW RW RwW RwW RwW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SY
SPI S
TIM1 | USART TIM
Re 1 Re | Re | Re Re CF
4 1 1 Res Res Res Res Res Res
s RS s s s S G
RST RST RST
T RS
T
Rw RwW RW | RW RwW
Bit Name R/W Reset Value Function
31:24 Reserved - - Reserved
LED & A7 .
23 LEDRST RW 0 0: &AM
1. ZBEHE AL
22 COMP2RST RW 0 COMP2 #iH & {7 .
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Bit Name

Reset Value

Function

0: &AM
10 ZRHRE AL

21 COMP1RST

RW

COMP1 S A7,
0: AR
1. ZRHRE AL

20 ADCRST

RW

ADC HHEZ A7,
0: BAHEM,;
1. ZIEERE N7

19 Reserved

Reserved

18 TIM17RST

RW

TIM17 AR E A
0: AR,
1: ZHE N

17 TIM16RST

RW

TIM16 AR E A7
0: AR,
1: IR N5

16 Reserved

Reserved

15 TIM14RST

RW

TIM14 &R E A7 .
0: AR,
1: G N5

14 USART1RST

RW

USART1 R & 7.
0: A M
1: G N

13 Reserved

Reserved

12 SPIMRST

RW

SPI1 fHE A .
0: &HEM,;
1. ZREHE AN,

11 TIMIRST

RW

TIM1 #EEE A7 .
0: &AM,
1. ZERE N

10:1 Reserved

Reserved

0 SYSCFGRST

RWs

SYSCFG #H & 7.
0: %A RN,
1: ZEERE N7

8.6.13.

Address offset:0x34
Reset value:0x0000 0000

I/0 B OR i RE & 728 (RCC_IOPENR)

31 30 29 28

27

26

25 24

22 21 20 19 18 17

16

Res | Res | Res | Res

Res

Res

Res | Res

Res

Res Res Res | Res | Res Res

Res
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15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
GPIOF GPIOB | GPIOA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res
EN EN EN
RwW RW RW
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
1/O PortF i 4h {3 fE .
5 GPIOFEN RW 0 0: Hfopak
1. WEhERE
4:2 Reserved - - Reserved
I/0 PortB I £ ffi Gt .
1 GPIOBEN RW 0 0: Hjgpsk
1. Wb EERE
I/0 PortA B £h i e .
0 GPIOAEN RW 0 0: BJEhsk
1: IR fERE
8.6.14. AHB S &I BifiE i 7745 (RCC_AHBENR)
Address offset:0x38
Reset value:0x0000 0300
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
CRC FLASH DMA
Res | Res | Res Res | Res | SRAMEN Res | Res | Res | Res | Res | Res | Res
EN EN EN
RwW RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
CRC HEHLH £ {5 BE -
12 CRCEN RW 0 0: ZEik
1: ffifiE
11:10 Reserved - - Reserved
TEHEARARE ST, SRAM [T £ e s il
9 SRAMEN RW 1 0: fE sleep HExIZ AN £ 5% ]
1: 1E sleep BEz0iZATH o ff AE
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T AL sleep AL A BIAERE, fEILF BT

B, LB Bl A S K]

8 FLASHEN

RW

7f sleep # X, FLASH AR 4 s fE a4

0: 7F sleep #Ez0iZARELAS B2 1]
1: 7 sleep f iz H f 3 A

TE: AL sleep BEAGZILR AN BAERE, fEIEW BT

B, AN b AN 22 G A

71 Reserved

Reserved

0 DMAEN

RW

DMA FH I b B
0: %1
1. fiife

8.6.15.

Address offset:0x3C
Reset value:0x0000 0000

APB SMEZE #pfFEE & 7%% 1 (RCC_APBENR1)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTI PW USART
Re DBG Re Re Re Re | I12C | Re Re Re Re
M Res R Res 2
s EN s s s EN s s s s
EN EN EN
RwW RW RwW RwW RW
15 14 13 12 1 10 9 7 6 5 4 3 2 1 0
RT
WWD C
SPI2E Re Re Re Re Re Re Re Re Re TIM3 Re
Res Res G AP
N s s s s s s s s EN s
EN B
EN
RwW RwW RwW RwW RW
Bit Name R/W Reset Value Function
LP Timer1 5t s {f e .
31 LPTIMEN RwW 0 0: ZE1k
1. {figE
30:29 Reserved - - Reserved
IRDFEFE HI B B e
28 PWREN RwW 0 0: #£1k
1. {figE
Debug LI 21 {F &8 .
27 DBGEN RwW 0 0: %51k
1. {figE
26:22 Reserved - - Reserved
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Bit Name R/W Reset Value Function
[2C1 fEHLE Eh i fE .
21 I2CEN RwW 0: %1k
1. ffike
20:18 Reserved - Reserved
USART2 BRI B i E
17 USART2EN RW 0: %A1k
1: ffifiE
16:15 Reserved - Reserved
SPI2 B e fHfE .
14 SPI2EN RW 0: %k
1: flifg
13:12 Reserved - Reserved
Window WDG #EHirf ffi fiifie .
0: %1k
11 WWDGEN RwW
1. ffige
ZAEFAS B RGEEAEE.
RTC #k APB I B it
10 RTCAPBEN RW 0: %1k
1. ffige
9:2 Reserved - Reserved
TIM3 BRI B AE HE
1 TIM3EN RW 0: %1k
1. ffiRe
0 Reserved
8.6.16. APB S i BE % 774 2 (RCC_APBENR2)

Address offset:0x40
Reset value:0x0000 0000

31 30 29 28 27 26 | 25 | 24 23 22 21 20 19 18 17 16
COMP | COMP | AD TIM1 | TIM1
Re Re | Re | Re | LEDE Re
Res Res Res | Res 2 1 C 7 6 Res
s s s s N s
EN EN EN EN EN
RW RW RwW RW RwW RwW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SY
TIM1 | USART SPI | TIM S
Re Re | Re | Re Re
4 1 1 1 Res Res Res Res Res Res CF
s s s s s
EN EN EN EN G
EN
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RW

RW RW

RW

RW

Bit

Name

Reset Value

Function

31:24

Reserved

Reserved

23

LEDEN

RW

LED B4 R .
0: %1k
1. flife

22

COMP2EN

RW

COMP2 BELHLI B fE
0: Z£1k
1: {ff

21

COMP1EN

RW

COMP1 BEHLI B fE
0: &1k
1. fHikE

20

ADCEN

RW

ADC HRHLI B B
0: 2&ik
1. flifig

19

Reserved

Reserved

18

TIM17EN

RW

TIMA7 FEERp e BE .
0: 21
1. flifg

17

TIM16EN

RW

TIM16 FiER A S BE .
0: 2%k
1. flifg

16

Reserved

Reserved

15

TIM14EN

RW

TIM14 HEER A 4 BE .
0: 2%k
1. flifg

14

USART1EN

RW

USART1 HEHp B fii e .
0: £
1. flifg

13

Reserved

Reserved

12

SPIMEN

RW

SPI1 LR s i GE
0: %1
1. fiife

11

TIM1EN

RW

TIM1 FEH B it
0: %1k
1. flife

10:1

Reserved

Reserved

SYSCFGEN

RW

SYSCFG b £ i i

0: %Ik
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Bit Name R/IW Reset Value Function
1. fiife
8.6.17. SRR ML B EC E %% (RCC_CCIPR)

Address offset:0x54
Reset value:0x0000 0000

3| 3
29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 0
LPTIM1SEL[1:0
Res Res | Res | Res | Res Res Res Res | Res | Res | Res Res | Res
]
RW RwW
1 1
13 12 11 10 9 8 7 6 5 4 3 2 1 0
5| 4
COMP | COMP PV
Res Res Res 2 1 D Res | Res | Res Res Res Res | Res
SEL SEL SEL
RwW RwW RwW
Bit Name R/IW Reset Value Function
31:20 Reserved - - Reserved
LPTIM1 Po R e .
00: PCLK
01: LSl
10: JohSgh
19:18 LPTIMSEL[1:0] RwW 2’b00
11: LSE
VE: 2i%F PCLK i, LPTIM (¥ 50 4 5 5 R B
EE 2 sk bl GéEd LPTIM_CFGR.PRESC
L) .
17:10 Reserved - - Reserved
COMP2 FEHL I 4 i BRI 5
0: PCLK
9 COMP2SEL RwW 0
1: LSC (RCC_BDCR.LSCOSEL i+ J5 A £4)
vE: fEfHE FLTEN Z By JGHC Bk LSC i 4.
COMP1 FELHLI 4 i BRI 5
0: PCLK
8 COMP1SEL RW 0 1: LSC (RCC_BDCR.LSCOSEL i+ J5 A £)
e 7E{HfE COMP2_FR2.FLTEN 2 Rij2GTe B %2 f7 ik
EEQINEEIR
PVD il i e R iE £ .
7 PVDSEL RwW 0
0: PCLK
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1: LSC (RCC_BDCR.LSCOSEL %5 it 44

1E: fEfEAE COMP1_FR1.FLTEN 2 Bi4:M B i% & A7 48k

FEISBf

Reserved

Reserved
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8.6.18. RTC H#%H|& 7% (RCC_BDCR)
Address offset:0x5C
Reset value:0x0000 0000, i#it POR/BOR £ 1
4 PWR_CR1.DBP N 1 i, # V5% Fa.

31 30 |29 |28 |27 |26 |25 24 23 | 22 21 20 |19 |18 |17 16
LSC | LsSC
Re | Re | Re | Re | Re Re Re | Re | Re BDRS
Res 0o o Res Res Res
s s s s s s s s s T
SEL | EN
RW | RW RW
15 14 (13 |12 |11 (10 |9 8 7 6 5 4 3 2 1 0
LS | LS
RTCE | Re | Re | Re | Re | Re RTCSEL Re | LSECSS | LSECSS E E LSE
N s ] ] s s [1:0] ] D ON Res BY | RD ON
P
RW RW RW RW RW | R RW
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
Gk %
25 LSCOSEL RW 0 0: LSI
1: LSE
I I B A BE
24 LSCOEN RW 0 0: %1k
1: flige
23:17 Reserved - - Reserved

RTC domain # & fii .

16 BDRST RW 0 0: BA M

1. BAr

RTC Wbl . HAFRE S EE.
15 RTCEN 0: %%k

1. ffige

14:10 Reserved - - Reserved

RTC B Rt +%.

00: A4

01: LSE

9:8 RTCSEL[1: 0] RW 0 10: LSI

11: HSE 128 434

— H RTC W B PE5 AREFCE, BRaELL R
® RTC ¥E ik 00
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Bit Name

Reset Value

Function

® &N LSE (LSECSSD=1) {H%# LSE
® BDRST #% &7y 00

7 Reserved -

Reserved

6 LSECSSD R

LSE CSS( o224 2 4t )k il 2R
AL E AL, W) CSS # il 32.768KHz OSC
(LSE) RIM.

0: KA LSE KK

1: Rl ISE 2RI

5 LSECSSON RW

LSE CSS fififi&

0: %1k

1. ffife

%75 LSEON=1 Jf: H LSERDY=1 & 4 it fdi g
LSECSSON.

— BAfRRIZAL, AReF A ZAIEE L, FRE LSECSSD=1.

4:3 Reserved -

2 LSEBYP RW

LSE OSC bypass

0:% A 55 %, ARBAMBIN Pk £ R

10 SHEK, ARRAI A B 2 41 HE 1 i NI e

. HUA 45N 32.768KHz OSC 2k 11: (LSEON=0 Jf H.
LSERDY=0) I A fe51%hL.

1 LSERDY R

LSE OSC #E4&fi.

Wi EAL, BEPHEE, KW LSE RUERS
0: not #E#%

1: &

0 LSEON RW

LSE OSC f#ifig.
0: %&£k
1. flifg

8.6.19.

Address offset:0x60
Reset value:0x0000 0000
SAPEIWT: 1) [30:25]: POR &

BHIPRESF 72 (RCC_CSR)

2) LSION: %% fr; 3) NRST_FLTIDS A& R4 5 A1

31 30 29 28 27 26 25 24 23 22 | 21 20 19 18 17 16
IWD
WWD SFT | PWR | PIN OBL
Re G RMV | Re | Re | Re | Re | Re
G RST | RST | RST | RST Res Res Res
s RST F s s S s s
RSTF F F F F
F
R R R R R R RwW
15 14 13 12 11 10 7 6 5 4 3 2 1 0
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NRST
LSl
Re _ Re | Re | Re | Re | Re LSIO
Res Res Res Res Res Res Res RD
S FLTDI S s S S s N
Y
S
RW R RW
Reset
Bit Name R/W Function
Value
31 Reserved
Window WDG Efikri.,
30 | WWDGRSTF R 0
RMVF & 1 &7EF 1%L
IWDG H fifrE.
29 IWDGRSTF R 0 ‘
RMVF & 1 &7EF 1%L
wENbRE
28 SFTRSTF R 0 ‘
RMVF & 1 &7EF 1%L
BOR/POR/PDR Efit5& .
27 PWRRSTF R 0 ‘
RMVF & 1 &7EF 1%L
A NRST & I E 145 &
26 PINRSTF R 0 ‘
RMVF & 1 &7EF 1%L
Option byte loader {75 & .
25 OBLRSTF R 0 ‘
RMVF & 1 &7EF 1%
24 Reserved -
23 RMVF RW 0 I A E 1 RIS F[30:25] M E fidr .
NRST JEii 241
NRST_FLTDI
8 RW 0 0: f#iHE HSI_10M, HEW: 40us %5 LhREFRE
S
1. JEMThREZEIE, H HSI 10M {455
7:2 Reserved - - Reserved
LSI OSC faEbr .
1 LSIRDY R 0 0: LSI KfaE
1. LSIEfaE
LS| OSC ffikE.
. 2k
0 LSION RW 0 1: {fgE

WHBA, WSS, EEAEEE IWDG GEiT option byte) i f1d g
LSECSSON ), filfifh-o iz dt47 B AL
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9.3 FH 110 (GPIO)

9.1.

EA 10 B

£/~ GPIO it 14 :

4/ 32 frfic B 2517 #(GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR, GPIOx_PUPDR)
2 /> 32 fi i IE 4744 (GPIOx_IDR £ GPIOx_ODR)

14~ 32 fr B AL/ E AN E 4745 (GPIOX_BSRR)

14> 32 e 75 47 45 (GPIOX_LCKR)

2 NE I ThRE L £ 29517 2% (GPIOXx_AFRH #i1 GPIOx_AFRL).

9.2. EMA 10 hEeHR
B HHURAS: push-pull B0 open drain + _FHi/ R
BT A7 A5 (GPIOX_ODR)s# bk (A ThEES ) Hdidamh
W AN /O AT IR AR
B IR floating, pull-up/down, analog
M N IA L A\ B A7 45 (GPIOX_IDR)s# Shise (R HIZhfERmAD
B EA/EAFFE (GPIOX_BSRR) , ftifs GPIOx_ODR {757
B BUENLH (GPIOX_LCKR)& %45 110 D& Ih#g
B BOUTIEE
B EHURERATAAE (B 10 NEZ 16 MEH IR
W P PR 1 R
W ORI O LR IIAE, 5 110 E N GPIO, sk NSRS LI ThEE
9.3. EMA 10 hEEH#R
5> GPIO REANL, W LB A e, AT JURP ARG
— HWANFET
— M Lf
— BN N
— BN

— JHRHH, BRI

— push-pull #ith, 77 ERreiE Nz

— iy Ed e TR R I ZhEEH) push-pull
— iy Ed e TR R H B ITR

BN 1/O AT LA E HZwAE, SR1 1/O it F A A7 & 204% 32 firy . Pl 7. GPIOXx_BSRR
GPIOx_BRR #if7-4% S0 VAT AT GPIOX_ODR 77 A7 2% S/ B8 L M 2 1y ) o IR, FE 1SRN B 5 il 2 [ 7= AR
IRQ AL KA fER:

TR T MU0 M (1bit) MIZEALEH
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Analog input/output
To on-chip peripherals,
power control and EXTI o : _______________________________ 1I
Digital input | 1
« |
| |
! : Vce Ve
| ! = T
s [ ! T
2 | On/off !
2 | | Protecti
8,” | | Diod
Read = | l
) I = |
o | !
g - \ ‘ TTL Schmitt Trigger | On/off |
2 3 L _Inputdriver ______~_______________|
'go s
Write = |~ Output driver ':l
N I 71 !
2 | g 1/0 pad
£ |
= E _ | On/off |
) S O |
= - 5 I
Read/write - 3 ‘3_9 : "o
g ¢ I Output control Diod
«» O | |
|
1 = —
From on-chip Alternate function output | Vs Vss
. |
peripheral }

9-1 10 Im AR EARLEN
9.3.1.iEH I/O(GPIO)

SARMAE NG, SHREARMEE, K2 H010 P E ISR,

Debug 5| BRI\ B T2 HThae Fhrel Fhisi:

—PA14-SWCLK: E T FHiiat

—PA13-SWDIO: & T EHifiat

Boot 5| JIEL N E T input mode, FHifE

—PF4-Boot: BT NHifis

W L E O, B B RS A% (GPIOX_ODR) [fEHEHiH 3 /0 . HalfE
push-pull B8 TR (R EE 2T, &EFE HI-Z).

WANBIE T4 (GPIOX_IDR) fE44~ AHB B 422 3RHL 1/O i1 E R HLSF-

FTA ¥ GPIO 51 J#A pI 3855 B AngS R b, wf L@ GPIOX_PUPDR %7 47 #5 fil B 5l ANl BB 1% T
B

9.3.2.1/0 B IS FHTh 88 2 Bk FE AN B S

W% /0 MBI 2 Bk PR E B R M SMEE S, — AN AT LLRI B Th e S — N 10 Mo XA
LU G [R]—AN 10 [ B AT AR A 2 R

AN 1/0 1 B ikik s ik 16 FhE A% N (AFO to AF7) , Wit %77 %s GPIOx_AFRL (for pin
0to 7) F1 GPIOX_AFRH (for pin 8 to 15)K A & .
B NIENE, ZBIEFSEIAN AF0. /0 ME H R Eid % /7 %% GPIOx_MODER it &
B A E R IR AR BB T S 2.3 5

B T X Pk R A 2 BB AN, ANAMEIEE E R ThEE AT LA TEANFI M /O 1 b, DMEFESE /N3 b
B S B R AL

F P a0 R B 22 & 1O:
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TIRThRE: BREAL)E, XLV Th AR BRI ES S R AT 0 5 Th R
GPIO: {£ GPIOx_MODER ¥t/ /O FFELE i« i N ok bl 2%
HMEE F TR
- Z17%% GPIOX_AFRL # GPIOx_AFRH FCHE Xf M1 1/0 N E I ThE x(x=0...15)
- % 17% GPIOx_OTYPER, GPIOx_PUPDR #11 GPIOX_OSPEEDER 7} |t B2 A, i/ F 4 LK
HE
- 27179 GPIOXx_MODER B & x5 110 JyE FThfg
B B ThRE
-JLi8 10 HEE AT, ADC #l COMP g4 #E ADC Hil COMP ) 27 A7 2 i e . 24 10 H A%
ADC H# COMP fi i}, #EF7idid 27 /7 4% GPIOX_MODER ¥ 1% 1 fi¢ & B AR =
i F i IRAAN N EE, FEAHRLY PWR and RCC REHL 27 /7 4% HLAC B % H ThAk . X S6fic & LLbritE ) GPIO il &
HAHE SRR

9.3.3.1/0 #H| F 75

A GPIO 45 PUA™ 32 o7 A 77 i 5 2 1) %5 77 %% (GP10x_MODER, GPIOx_OTYPER, GPIOx_OSPEEDR
and GPIOx_PUPDR), A[LARCE £1k 16 4~ 1/0 . #5474 GPIOX_MODER FIKiE# /0 £ N, i
HH. B0 . FES GPIOx_OTYPER Al GPIOx_OSPEEDR f ik #%4 H25A (%o ITR) and i#E .
FF 74+ GPIOX_PUPDR AIskifed¥ B/ FHiA> 110 7719

9.3.4.1/10 HiEHFF4H

G4~ GPIO 15 2 4™ 16 17 P A7 B S R B0t 2 A7 s i N R HH 25080 % 4798 (GPIOx_IDR Al
GPIOx_ODR) . #iff#s GPIOx_ODR f&17 7 Z4u H FEE, mlisnl 5. fAZdE 2 (74 (GPIOx_IDR) Fi%
fRA7 11O 1 B HSPIRAS, R,

9.3.5.1/0 B AL
B4 (GPIOX_BSRR)& —A~ 32 A2 178, ] LLK 4 Hh 404 27 17 % (GP1OX_ODR) 1 S A i B
PNANEARL. EALIEALFF AL B 5235 (GPIOX_ODR) [¥#ifir.
GPIOx_ODR HJf—Axf i GPIOX_BSRR [#/M%ifiz: BS(i) and BR(i). i BS(i)& 1 7]}t
GPIOx_ODR xRz # 1, fiz BR(I)E 1 Ak GPIOx_ODR X} R i% 0.
w174 GPIOX_BSRR L EALE 0 HAFM 25 47 % GPIOx_ODR X M7, Wi GPIOx_BSRR %t % —1{
IR O FILE 1 #:1E, B 1 8ERE MR
1§ %7 /7% GPIOXx_BSRR {48 %5 77-4% GPIOx_ODR (%t M AL R A — R IERIME R, JEARSBUE S5
GPIOx_ODR [ffi. #f7# GPIOx_ODR A LAE# i . Z A7 # GPIOX_BSRR & H& fHh—Ff 5 1A 4b
#I7.
AR FEEEIE GPIOX_ODR NI 5 B G P . 7E—AN AHB 5 U I it FE ip A BB 2 1 — el
ZAML
9.3.6. GPIO 8liEHl i

7% GPIOX_LCKR i@ id— R FRER S I P 7] DAVRZE 10 Ml 2 /788, B3E
GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR,GPIOx_PUPDR,GPIOx_AFRL fl GPIOx_AFRH.

— MR S 7 0] DU AE 27 47 2% GPIOX_LCKR. 4% 77 {7451 Bit16 5 A IEFiIE /57, LCKR[15:015 A
fER AT LA E 110 (FES AB PR, LCKR[15:015 MERFFAAL) o 7E—ui AL EHAT T 4i5E (LOCK)
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PRI, 16 F—IK MCU 8 AN AL Z /T, 6 ASRE T3 ity A AL E . GPIOX_LCKR [N 5 2 45 il 547
%% (GPIOx_MODER. GPIOx_OTYPER. GPIOx_OSPEEDR. GPIOx_PUPDR. GPIOx_AFRL and
GPIOX_AFRH) iR ff4iz .

LOCK B P HAag = (32 i) Vil GPIOX_LCKR %174k, F GPIOX_LCKR £ 16 15 & (1 [F it 2> %
#[15:0] fiL.

9.3.7.1/10 B i Theb N/ B ACE

T 110 B FFAFA 0] LUK IC B S e AN i A RIE R f7 SR - Thae S 2] 10 1
I

i FH 77 {7 4% GPIOX_AFRL I GPIOX_AFRH nJ LAIfERF—~ GPIO M £ ik 11 2 v RERI SN DR, DAk
R VO SR h—FpIhRE . AF SEFRAE 5 X T 5 I Red NV F Thk i # 2 A A, X F45 5 110
(¥ 52 F T e N A 1 T AR 9% B 1 Je 3

9.3.8. MR A v /e R 2%,

BT iy VA SR WTRE o S T A AN R 2R, i D6 20048 11 Fic B S SO SR R M, JF B
i 3 EEAR B -

9.3.9.1/10 AR E
/0 L E AR
it 2 AR AN R
W iRk R A N R
B RYE A7 GPIOX_PUPDR [iC & nf {f g/ At aE - 4 HfH
B I /O I EREIEEREAS AHB B0 KA 2140 N E i 25 7748
WO N B A AR B 1 i 4G 2 1/0 RES
Analog input/output
To/from on-chip
peripherals, power < = e
control and EXTI : ] : Ve
. : Input driver i Ve =
% : on : = l
E | //‘ ! P
Read = | |
< g | ~ —e
5 g i ‘ TTL Schmitt Trigger : On/off |
& 2 e i
Write L 3 A T e—e—0
= i Output driver |
% g" i i 1/0 pad
E % ! o ! On/off |
; © : |
) o 5 I !
Read/write a | : y s
5 ! |
P o : | =
| | Vss L
- [ Vss

B 9-2 MINFZ/ Lh T hiEcE
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9.3.10. /0 i &

24 1/O ity 4 T B A%

i L i A

— JFReiE: H A ARy B0 N-MOS, it B A7 4 LA 1K 1 B T & LIRS (PMOS WA %

i)

— HEMRARE S H S A B 00IE N-MOS, it &7 A7 4 B 1R 0E P-MOS.

ot 2 A ik B N AR
MR 2 f7 4% GPIOx_PUPDR e & nJ i /Mg fig N hr L pH
HILLE /O B M BARE A AHB B B KA 204 N B 27 17 4
X N B 2 A4 IR ST Rl AT 43 3 170 RS
Xof A H B B A7 A T A B S — IR S
Analog input/output
L | Inputdriver 1
To on-chip peripherals, Digital input : :
power control and EXTI | !
| Vi
: : vee ;CC
g | | I
W ' on | "
Read I : | :
< g ® << K
g ; L | TTL Schmitt Trigger i R/ |
o al N W E B B EBEF >
| P £ DB E e B |
Write % I Output driver : L]
8 ! i 1/0 pad
? % _ : : On/offl
P o -8 ! |
& 2 0 | |
Read/write §- & I Output control | y
- 33 - ! |
|
) | =
From. on-chip Alternate function output : Push-pull or : Vss Vss
peripheral | open-drain :

9-3 MmHECE

9.3.11. SRR

24 1/0 S DI MR L B N FHThREmT

B ESFIREE A E R, b BT T
N B AN 5 UK Sh 22 b 2% (2 Th kS )
it 5 S e R B N
A% 1745 GPIOXx_PUPDR fic & n] fii e/ AN i Gt N4 = FH
EREAS AHB b B 31,  HIIRLE 1/O A _E A B i R e 31 N B s 27 17 28
S N B A7 AR AT A5 2] 1/O TR ES
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Analog input/output

<

<

S

r
R i |
Digital input : Input driver |
Alternate function input < : :
! | Vce
_ | ! VeC =
5 | |
@ | I
GQJD | On |
Read - | |
< g < i
< I o !
g = | ‘ TTL Schmitt Trigger | On/off |
2 a L !
‘@0 = |
Write g ! - [
- I Qutput driver VCC~ |
—_— g | |
o : P-M | 1/0 pad
> © | |
§ o - | | : On/offl
L3 | ~
. o S 't | |
Read/write g- o Output control | AT
3 : N-MOS{/; |
|
| -
| =+
I L
; |
From. on-chip Alternate function output : Push—puIIF)r | Vss Vss
peripheral | open-drain |

Protection
Diode

e

9.3.12.
4 1/O iy IH A HE B N REC B -

BRI E

Bt PP AR AR

El 9-4 SRIhaEk

Imf

B AR RESR A ON, SEEL TR /0 Bl A ERVEAE . R kR R E N0’
B 55 RN R RPH A AR I (RRERARAE )
B EHUR A B AR AU N0
Analog input/output
To/from on-chip
peripherals, power < fm e —
control and EXTI : :
| Input driver : VCC Vee
| =
[ |
& : off ! -
%L | : Protection
| jode
Read 2 [ //‘ : Diod
< % : N\ ; ®
|
¢ 2 | ‘ TTL Schmitt Trigger | On/off |
- = |
7] Q | |
® — | £ e
Write - % : Output driver :
% E‘J : : 1/0 pad
= ; ' : On/off |
9 £ 0" :
5 = ! :
Read/write 2 | : A P
| jode
-« 3 | !
| L
| | = L
I— —————————————————————— ! VSS VSS

B 9-5 SREIEE
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9.3.13.

i F§ HSE/LSE & 1~ GPIO

24 HSE 5 LSE DhfEwc M (LS RIERIND » HERZFE JAIAT DL 24 4R IEH 1) GPIO .
24 HSE = LSE ZjgE4TJT (RCC_CSR # {7+ 111X & HSEON or LSEON) , 5 B4 HE B0 B (143 1 9 A

Pl I

A FRARAC E OV P AN B s, A OSC_IN =i OSC32_IN fREE 4 #i A, T OSC_OUT &k

OSC32_OUT M3#A v LR IEH GPIO.

9.4. GPIO &%

Firf GPIO AHIC 77 /7 s # nT 1#E47 word.. half word Al byte 5 #:/ .
9.4.1. GPIO i O F %% (GPIOX_MODER) (x=A, B, F)

Address offset: 0x00

Reset value:

® OxEBFF FFFF for GPIOA
® OxFFFF FFFF for GPIOB

® OxFFFF FCFF For GPIOF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MODE15[1: | MODE14[1: | MODE13[1: | MODE12[1: | MODE11[1: | MODE10[1: | MODE9[1: | MODESJ[1:
0] 0] 0] 0] 0] 0] 0] 0]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MODE?7[1:0] | MODE®6[1:0] | MODE5[1:0] | MODE4[1:0] | MODE3[1:0] | MODE2[1:0] | MODE1[1: | MODEO[1:

0] 0]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
Bit Name R/W Reset Value Function
y=15..0
B i X e E B AR R 1/O
31: 0 MODEyI[1:0] RW 00 AR
01: i il Hi X
10: BHDIRER
11: B (reset state)
9.4.2. GPIO i % i K R % /723 (GPIOXx_OTYPER) (x = A, B, F)
Address offset: 0x04
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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OoT15 | OT14 | OT13 | OT12 | OT11 | OT10 | OT9 | OT8 | OT7 | OT6 | OT5 | OT4 | OT3 | OT2 | OT1 | OTO
'w 'w 'w 'w w w w 'w 'w 'w 'w w 'w w 'w w
Bit Name R/W Reset Value Function
31:16 Reserved
WAL E /O )% HH R A
15:0 MODE[15:0] RW 0: s (RALRE)
10 JFiRH
9.4.3. GPIO ¥ % Hi 3 ¥ % /7 #%(GPIOXx_OSPEEDR) (x = A, B, F)
Address offset: 0x08
Reset value: 0x0C00 0000(for port A)
Reset value: 0x0000 0000(for other ports)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OSPEED15 OSPEED14 OSPEED13 OSPEED1 OSPEED1 OSPEED1 OSPEED9 | OSPEEDS8
2 1 0
w w 'w w w w w w w w w w w w w 'w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OSPEED7 OSPEED6 OSPEED5 OSPEED4 | OSPEED3 | OSPEED2 | OSPEED1 OSPEEDO
rw rw r'w r'w rw w rw rw rw rw rw rw w rw rw rw
Bit Name R/W Reset Value Function
Y =15..0
BHAFECE 10 T4 R
31:0 OSPEEDy[1:0] RW 00: AP
01: fikik
10: ik
1. 4EH &
9.4.4.GPIO i1 _E THr & 77#%(GPIOXx_PUPDR) (x = A, B, F)
Address offset: 0x0C
Reset value:
0x2400 0000(for port A)
0x0000 0000(for port B)
0x0000 0200(for port F)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PUPD15[1:0 | PUPD14[1:0 | PUPD13[1:0 | PUPD12[1:0 | PUPD11[1:0 | PUPD10[1:0 | PUPD9[1:0 | PUPDS8[1:0
] ] ] ] ] ] ] ]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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PUPD7[1:0] | PUPD6[1:0] | PUPD5[1:0] | PUPD4[1:0] | PUPD3[1:0] | PUPD2[1:0] | PUPD1[1:0 | PUPDO[1:0
] ]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
Bit Name R/W Reset Value Function
Y =15..0
BAFELE /O O _Lh s T4
31:0 PUPDy [1:0] RW 000 TL T
01: k¥
10: THe
11: fRH
9.4.5. GPIO ¥ O A3 F 7743 (GPIOX_IDR) (x = A, B, F)
Address offset: 0x10
Reset value: 0x0000 XXXX
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ID15 | ID14 | ID13 | ID12 | ID11 ID10 | ID9 | ID8 | ID7 | ID6 | ID5 | ID4 | ID3 | ID2 | ID1 IDO
r r r r r r r r r r r r r r r r
Bit Name R/W Reset Value Function
31:16 Reserved
15:0 Idy R y=15..0
o R, S EALN B VO RS
9.4.6. GPIO i [ % i B3 %5 /£ 23 (GPIOx_ODR) (x = A, B, F)
Address offset: 0x14
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OD1 OD1 OD1 OD1 | OD1 OD1 ob|ODb | OD|OD|OD | OD | OD | OD | OD | OD
5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0
rw rw rw rw rw rw w | rw rw rw rw rw rw rw rw rw
Bit Name R/W Reset Value Function
31: 16 Reserved
y=15.0
15: 0 Ody[1:0] RW
AR s,
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HI: %t GPIOx_BSRR or GPIOx_BRR registers.
(x=A,B,F), TTLA4 5%} &> ODR ALk AT s i B/

kR

9.4.7. GPIO ¥ O AL B IR AL & /725 (GPIOXx_BSRR) (x = A, B, F)

Address offset: 0x18
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

BR15 | BR14 | BR13 | BR12 | BR11 | BR10 | BR9 | BR8 | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1 | BRO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BS15 | BS14 | BS13 | BS12 | BS11 | BS10 | BS9 | BS8 | BS7 | BS6 | BS5 | BS4 | BS3 | BS2 | BS1 | BSO

w w w w w w w w w w w w w w w w
Bit Name R/W Reset Value Function
y=15..0
BAAE, SHRREMEZ O
31:16 BRy w 0: X% By ODRYy for A= A S

1: JERRXTFLE) ODRy i

VE: RN & E Bsy M Bry (X Sz, Bsy Az fE
y=15.0

B,  RHRREER O

0: X% R ODRYy for A= A S

1: WEX M) ODRy 17

9.4.8. GPIO ¥ it B 8 5& & /7 #$(GPIOx_LCKR) (x = A, B, F)
MPATIEF S FHIRE T bit16 (LCKKD B, 27 f7#% SR8 e it A7 A E . bit[15:0)H T892 GPIO
I AR E . TEAUE S NERVEI], REEMEE LCKR[15:0]. 245%HAH B (55 I 34T T LOCK FF4lJE, 1E FIk&
G 5L WA A B TR i AL ARG
H: FRERS T RS GPIOX_LCKR 2517 8% . fEBUE I P AR AU R A 717 i AT LA AT
TR PR ES — PR BB 2 A7 8% (Pl RIS ThBE 77 A7 48D
Address offset: 0x1C
Reset value: 0x0000 0000
31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
LCK

15:0 BSy w

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

~

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

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

Name

Reset Value

Function

31:17

Reserved

16

LCKK

RW

AL BEIN S, R Rl S S N

0: i 11 Fic B A3 B o AR W

1 i A BB A BORGE, TR ARG E AT
GPIOx_LCKR % {7 # B 52

LOCK key write sequence:

BB T: 5 1->5 0->5 1->i% 0> 1, &5 —
LA, (E A DUAREA B C 80T .

e ERESERN S AR R, AR LCK[15:0]
B, BUEN P RAEFTER A S 2 R B BORGS . X3 H )
FEAT— R BN P2 5, 13 LCKK A2 iR [A] 1,
& MCU & fr s M K .

15: 0

LCKy

RW

y=15.0
IR A AT AT E H K AEAE LCKK v 0 &5 A
0: A8l E I I )

10 BiEm i E

9.4.9. GPIO EHTh8E %748 (low) (GPIOx_AFRL) (x = A, B, F)

Address offset: 0x20
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
AFSEL7[3:0] AFSEL6[3:0] AFSELS5[3:0] AFSELA4[3:0]
w rw rw rw w rw rw rw w rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO[3:0]
rw rw rw rw rw rw rw rw w rw rw rw rw rw rw rw
Bit Name R/W Reset Value Function
BAF A 5ix i B B S Dfe 1/0
AFSELy i+
0000:AFO0 1000: AF8
0001:AF1 1001: AF9
AFSELy[3:0] ((y=7 0010:AF2 1010: AF10
31:0 RW
to 0) 0011:AF3 1011: AF11
0100:AF4 1100: AF12
0101:AF5 1101: AF13
0110:AF6 1110: AF14
0111:AF7 1111: AF15
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9.4.10. GPIO R Thfe &7 (high) (GPIOx_AFRH) (x = A, B, F)

Address offset: 0x24
Reset value: 0x0000 0000

31 30 29 28 27 26 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
AFSEL15[3:0] AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0]
rw 'w w rw w 'w rw rw 'w rw rw 'w rw w rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSELS[3:0]
w 'w w rw w w w w 'w w w w rw w w rw
Bit Name RIW Reset Value Function
AT B i Seh e E 5 H I RE 1/0
AFSELy i%#%:
0000:AF0 1000: AF8
0001:AF1 1001: AF9
AFSELYy[3:0] ((y=8 0010:AF2 1010: AF10
31:0 RW
to 15)) 0011:AF3 1011: AF11
0100:AF4 1100: AF12
0101:AF5 1101: AF13
0110:AF6 1110: AF14
0111:AF7 1111: AF15
9.4.11. GPIO ¥ DAL B & F7%% (GPIOX_BRR) (x = A, B, F)

Address offset: 0x28
Reset value: 0x0000 0000

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

Res

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

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

w w w w w w w w w w w w w w w w
Bit Name R/W Reset Value Function
31:16 Reserved
y=15..0

XA, SRR EE A O
0: XFXF LI Ody LA £E 5
1: JHERX R Ody A7

15:0 Bry RW
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10. R4 B & #| 8 (SYSCFG)

FNA—ERESFFEE, REREEHZRFEEB P&
i RE B E AN REAE LY |O pin _F ) 12C fast Mode Plus

Remap £z T-AU5 X 18] 146 X IS A7 id 2%

B HIERF) GPIO R4

BB BRI

10.1. REEREFHH

SYSCFG L& %% 1(SYSCFG_CFGR1)

LI AE A R 2571 DMA 153K remap Az HIRER 10 Thae i BAKRCHE .
A P A G B A7 A% 23 311k 0x0000 0000 Vs i) FFS . SX P AT RIEFE A F A BE remap,  Jf bypass #7
Wik BOOT i, fERANLfG, XLLAr s FH Sk boot A & HI{H -

10.1.1.

Address offset:0x00

|
B Remap 2% DMA (¥ il & U5 31 A [F] ) DMA i
|
|
|

Reset value:0x0000 000x(x s #75ZFr boot £ FUHC B 1% 35 (147 i 2 A 20)

3
30 29 28 27 26 25 24 23 22 | 21 20 19 18 17 | 16
1
I2C [ 12C | 12C | I2
_ | _ C_
R 2C_ | 12C_ |12C_ | 12C_ 12C_ [ 12C_ [ 12C_ | I2C_
I12C_PF PA | PA | PA | PA Re | Re
e PFO_ | PB8_ | PB7_ | PB6_ PA8 | PA7_ | PA3_ | PA2_
1_ANF 12_ | 11_]10_1| 9_ s s
s ANF | ANF ANF ANF ANF ANF ANF ANF
AN | AN | AN | AN
F F F
R
RW RW RwW RW RW RW | RW | RW RW RW RW RW
w
1
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
5
R Res Res Res Res Res Res Res Res | MEM_M
e | Res Re | Re | Re | Re ODE
S S S S S [1:0]
RW
Bit Name R/W Reset Value Function
31 Reserved RwW GRS =]
12C #H2% 10 FIBLILLIE B A8 Re 4% 1)
30: 18 I12C_IOx_ANF RW 0 0: LI O A
1 ARALLIE I A R
17:2 Reserved RW 0 EIRSAEE]
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Memory mapping &AL
WAREAL, WEE. MAHES A% 2 ¥) 0x0000 0000 Hh
HEI mapping. TEE NG, X7 R SRS br a sh

MEM_MODE
1:0 . i B 15
X0: Main flash, mapped 7 0x0000 0000
01: System flash , mapped 7£ 0x0000 0000
11: SRAM, mapped 7& 0x0000 0000
10.1.2. SYSCFG it B %7748 2 (SYSCFG_CFGR2)

Address offset:0x18

Reset value: 0x0000

313[(2|2]2 1
26 | 25 24 23 22 21 20 19 18 16
1/0(9 (8|7 7
RIR|R|[R|R R
Re | Re R
e|le|le|e|e Res Res Res Res Res Res e | Res
s s es
s|s|s|s|s s
1(1 (111
10 | 9 8 7 6 5 4 3 2 (1 0
5|14(3|2]|1
R
e LO
s D CK
R|IR|R|R| ETR. S | COMP2_| COMP1_ | COMP2_ | COMP1_| COMP2 | COMP1 R
UP
e|e|e|e|RCTM]| BRKTI BRK_TI BRK_TI BRK Tl | BRK.T| BRKT| |e
L L
s|s|s|s 1 M17 M17 M16 M16 IM1 IM1 s |
(0] ocC
C K
K
R
RW RW RW RW RW RW RW RW
w
Bit Name R/IW Reset Value Function
31:11 Reserved - - -
TIMER1 ETR # N JRIE#E,
2'b00: ETR KT GPIO
ETR_SRC
10:9 RwW 2'b00 2'b01: ETR KT COMP1
_TIM1[1:0]
2'b10: ETR KT COMP2
2'b11: ETR KT ADC
COMP2 1£ TIMx break #i N A .
COMP2_BRK
8 RW 0 0: COMP2 #ith NMEN TIM17 break input
TIM17
- 1: COMP2 #itH{E>~ TIM17 break input
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COMP1 {E5 TIMx break ¥ \ffifig.

COMP1_BRK
7 RW 0: COMP1 #iith AMEH TIM17 break input
TIM17
- 1: COMP1 it {FEA TIM17 break input
COMP2 {E5 TIMx break ¥ A\ ffifig.
COMP2_BRK
6 RW 0: COMP2 it AN~ TIM16 break input
TIM16
- 1: COMP2 #i i {F>~ TIM16 break input
COMP1 {E5 TIMx break ¥ A\ ffifik.
COMP1_BRK
5 RW 0: COMP1 #irti AMF A TIM16 break input
TIM16
- 1: COMP1 #itH{F>~ TIM16 break input
COMP2 £ TIMx break ¥ A\ ffifig.
COMP2_BRK
4 RW 0: COMP2 it A~ TIM1 break input
TIM1
- 1: COMP2 %t /£ TIM1 break input
COMP1 £ TIMx break #i AR .
COMP1_BRK_
3 RW 0: COMP1 it ASE A TIM1 break input
TIM1
1: COMP1 %t 4E4 TIM1 break input
PVD Lock {# fgfir
WAEBAL, REEAMEZT. B A AE PVD
HRh TIMUTIMAG/ITIMAT R 5N, tH81E PWR_CR
17851 PVDE.
2 PVD_LOCK RW
0: PVD A5 TIMU/TIMA6/TIMA7 R 25 N %8s
PVDE 7] AR SN .
1. PVD il 5 TIMU/TIMA6/TIMA7 BRI ZE 850 Nz .
PVDE £ His.
Reserved - -
Cortex-M0+ LOCKUP £ fri{$i fig for
WHEBLL, RAENMEER. Bl LMEREASE Cortex-MO+
1) LOCKUP(HardFault)%i Hi 45 TIM1/TIM16/TIM17 7514
LOCKUP_ LIPS
0 RW
LOCK 0: Cortex-MO+{¥) LOCKUP #iiHi A5 TIM1/TIM16/TIM17
PR B N
1: Cortex-MO+[¥) LOCKUP fiiH 5 TIM1/TIM16/TIM17 1)
RIS NI
10.1.3. SYSCFG B B # 4% 3 (SYSCFG_CFGR3)

Address offset:0x1C
Reset value:0x0000_ 0000

31 30 29 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 | 17 16
DMA3_

Res | Res Res Res | Res | Res | Res | Res | Res | Res DMA3_MAP
ACKLVL
RW RW RW | RW | RW | RW
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15 | 14

13

12 | 11

10

5 4 3 2 1 0

Res | Res

DMA2_
ACKLVL

DMA2_MAP

Res | Res

DMA1_
ACKLVL

DMA1_MAP

RW

RW | RW

RW

RW

RW

RW RW RW | RW | RW | RW

Bit

Name

Reset Value

Function

31: 22

Reserved

21

DMA3_ACKLVL

RW

DMA JEIE 3 1M S5 2 ff e
0:  Hp3d 3o B2 1
1: ‘I%f@.”

=

WA

20: 16

DMA3_MAP

RW

00000: ADC
00001: SPI1_TX
00010: SPI1_RX
00011: SPI2_TX
00100: SPI2_RX
00101: USART1_TX
00110: USART1_RX
00111: USART2_TX
01000: USART2_RX
01001: 12C_TX
01010: 12C_RX
01011: TIM1_CH1
01100: TIM1_CH2
01101: TIM1_CH3
01110: TIM1_CH4
01111: TIM1_COM;
10000: TIM1_UP
10001: TIM1_TRIG
10010: TIM3_CH1
10011: TIM3_CH3
10100: TIM3_CH4
10101: TIM3_TRG
10110: TIM3_UP
10111: %8

11000: TIM16_CH?1
11001: TIM16_UP
11010: TIM17_CH1
11011: TIM17_UP
Others: 1#%

15: 14

Reserved
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Bit Name R/W Reset Value Function
DMA JETE 2 F)ma 57 B2 A e
13 DMA2_ACKLVL RW 0 0: e i3 5 e 17
1 PR
00000: ADC

00001: SPI_TX
00010: SPI1_RX
00011: SPI2_TX
00100: SPI2_RX
00101: USART1_TX
00110: USART1_RX
00111: USART2_TX
01000: USART2_RX
01001: 12C_TX
01010: 12C_RX
01011: TIM1_CH1
01100: TIM1_CH2
01101: TIM1_CH3
12: 8 DMA2_MAP RW 0 01110: TIM1_CH4
01111: TIM1_COM
10000: TIM1_UP
10001: TIM1_TRIG
10010: TIM3_CH1
10011: TIM3_CH3
10100: TIM3_CH4
10101: TIM3_TRG
10110: TIM3_UP
10111: %8

11000: TIM16_CH1
11001: TIM16_UP
11010: TIM17_CH1
11011: TIM17_UP
Others: %

7: 6 Reserved
DMA JETE 1 1) ma S8 B A e
5 DMA1_ACKLVL RW 0 O: 73T 5ol P 1 o
1: PR
00000: ADC
4: 0 DMA1_MAP RW 0 00001: SPI1_TX

00010: SPI1_RX
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Bit Name R/W Reset Value Function

00011: SPI2_TX
00100: SPI2_RX
00101: USART1_TX
00110: USART1_RX
00111: USART2_TX
01000: USART2_RX
01001: 12C_TX
01010: 12C_RX
01011: TIM1_CH1
01100: TIM1_CH2
01101: TIM1_CH3
01110: TIM1_CH4
01111: TIM1_COM
10000: TIM1_UP
10001: TIM1_TRIG
10010: TIM3_CH1
10011: TIM3_CH3
10100: TIM3_CH4
10101: TIM3_TRG
10110: TIM3_UP
10111: {83

11000: TIM16_CH1
11001: TIM16_UP
11010: TIM17_CH1
11011: TIM17_UP
Others: 128
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11.

11.1.

DMA
&7

FLIRAF# A5 A7 DUDMA) IR SR AL SMBURIAF i 25 22 1) B0 A7 25 A A 2 2 1) ) ey TR M A% . B0 CPU
T HdErT LUE DMA PREI S S, 1548 1 CPU BT, AT HoAh R

DMA %4547 3 2% DMA i, &R cIBERSTEERE 1 868 2 MO AF i & U7 T K15 K . DMA $3:l
S A ALE DMA R AP #eas, HI B %4 DMA TR E 2.

11.2.

11.3.

DMA FEfit

3 AN R L I TE

T/NE TG A BT L I B DMA W3R, AN I 40 (5] SCRFAR il R o X S Ty BB T8 I 3SR T
&

fE[H]—A~ DMA B |, ZAERIA MR OB SR RmfE i B QLA IR Be. & hERg),
AR B AT A e SR 1 TRse TR 2, Mk

ST HAR IR B AR EEE X e v (F . B &), ST MR AR YR E bRk 2
TR A B v P 5

SCREAE IR (K 2 b A 7

AN RIE AT 3 N FE/FFRE (DMA AL 4. DMA &4 58 O DMA fE 4 i 45), iX 3 N bR Bk 4T
CEERELT , BCN— AN T IRTE R

745 25 FOAT-Ak s 10 F) A

AN FIAT o ATfEas A1 AMGE . AMBERIT AN 1 B A

FLASH. SRAM. APB Fil AHB #h 341 m] i in] (AN H

Al nFEAE AR 0 ~ 65535

DMA Ih g8 # iR
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Cortex-MO+ <:> Flash
<iij:>>SRAN

RCC CRC
ADC TIM1
USART1 TIM3
AHB

. USART2  TIM16
B B

ridge |APB 2 coi1/spi2  TIM17
12

Bus
matrix

dma_ack

chn_req dma_req

A

DMAMUX

11-1 DMA HE &

11.3.1. DMA 4b3

FESER SR, AL DMA 2585 50E — MRS 5. DMA $5Hi as iR P s I8 RS BUC B R . 24
DMA il 28 46 15 ) 2 H 8 SR I AMBE . DMA #5811 88 3L RUR A48 6 — DM REE 5. 24\ DMA £ 1i1| 3515 3 R
I, AMROLRVRSCE IE R — BAMRE T IXANME R, DMA fZi S N B 5 5. WIRAE 2 g K
i, Ahcar BUE 2N T — Mk

B2, B DMA 1814 = ERAEAL K

AN BHE B A7 2% B A2 T A it o U hE A AR B, BRIk AR A T 4 ik 2 DMA_CPARX
5 DMA_CMARX 27 {7 2345 5& 1) F Mt bk sl A7 i 28 FR 0

PR B 1V 27 A7 38 B TSN AP 25 L 27 AE B F R R D AR B i, 38— AR TR b 2
DMA_CPARX 5 DMA_CMARX 77 £7 2 45 5E I 715 St bk B i 258 BT

AT — 7Kk DMA_CNDTRX 2i /725 I IR A, 27 FE 8 B 5 R e U R EH

11.3.2. P
1585 B AR 38 T 17 R R 26 SRR I B A VA7 22 (7 )
TR ARV S 2 B

B OBfE AANEIER ST LAZE DMA_CCRx /788 h ik ®, A 4 MEd
> mwEftedk
> R
> RS
> kAR

W REfR IR 2 ANESRAE A E AR e g, ARG 5 PR L v g S PR A B AR S AL B
n, G 2 S TEE 4.

11.3.3. DMA #i&
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BEANIEIE HI AT LLE A [ 5 Mk R 485 2517 28 AN 77 it s st bk 2 18130047 DMA {5465, DMA (&S50 B 2 7l 4
PRI, KNy 65535, 0 & ZAL G I AE B 1 A A28, TERR AR IS 10k o
TRERSIEE

HNERIAE At 2% (1) AR 4 7] LUl T DMA_CCRx #7788 1 (1) PSIZE 1 MSIZE 74w fe .

R4 E

it 1% B DMA_CCRx #4745 11 1) PINC Al MINC #5E47,  AEANAAE & I F8 BT E RF AL M 5 7T A Ik 4%
e A Zh . B E I RN, TN R R BT — AN B3, S R T TR
AR TE RN 1. 2 5 4,

H—MERFI L A7 e DMA_CPARX/DMA_CMARX 77 {7 8 Hiihl . fEALHEFE b, XS 25 A7 2R O FF
MATTHIRIAAME, A RE S AL 2 AT IEZE AR Rl CE 78 P 0 B0 24 B A B/ 17t o sk 2R A7 2 )

EE A E AR, RS (R HTHECE N 0 A F =4 DMA #4E. ZIF 4631 DMA
gy, T EAEICM] DMA BB TSGR, 75 DMA_CNDTRX #1785 H B8 5 N3 .

HEMEARREAT, e —AEHI4 R, DMA_CNDTRX - 7£88 10N &4 E sl SOy e 5, W
ISP H A B0/ fif 2% Mk 25 77 28 th gl 5 in# A DMA_CPARX/DMA_CMARX 2517 2% B 52 TG 3 bk
e

P AL FRAE PR Z% b X R 2 (1 B dls A% (1 ADC ) scan #£5X) . 7E DMA_CCRXx %7 17 # 1 1)
CIRC M H THFRIX—Thfe. Mush TR, B E E &y 0 i, Ko Az ik & i B imiE s % 8
(FI01{E, DMA fEHs &4k 8l 7.

FES B SRR
DMA 3 38 45 A T LLYE 38 AMBEIE SR 5L FHEAT, X b e w2 A7 i 28 B A 20
% & 7 DMA_CCRx 77 H) MEM2MEM fi 2 5, XM E 7 DMA_CCRx #4745 i) EN £7 53]
DMA BB, DMA {4 & EITah. 24 DMA _CNDTRx Zi/74348 4 0 i, DMA Mg o, 171k 2% 2 17 i 2 s
ARG PEH R A A
WERELRE
Fo PRI E DMA JE3E -
B 7 DMA_CPARX #1788 h ¥t BANL AR fEas sttt . &R AR SN ER AL SR, XA b5 2 5 L 4
(5 R H br o

B /£ DMA_CMARX %517 %% th % B SR A7 ik B bk . R AR SN BB AL S0 SR INE A% %0 (0 B0 b X A
btk sk HH B X A bk o
7E DMA_CNDTRx Zi f7-#% Hh B B BAL i 8dl & . FE AN BN E, XA BUE IR
7t DMA_CCRx #1725 15 PL[1:0]4 o B JEIE I e 2%
7E DMA_CCRx & f7-#% % B HIR AL 77 ) A, AMERIAEAG 28 i3 s, SRR 2
(IR B B o At — 7= A v I B A i 72 ™ A T

B ¥ & DMA_CCRx #iff#+ 1) ENABLE 7, JHZI%IEIE.

—HJ33) 7 DMA @i&, RInfme R $)iZi@E Frshi i DMA iR,

LA IR S, PR EHTIF)RE 1, H%E 7 RvrEEmt WAL (HTIE)R, KA —A kg
Ko EHIALIRA ARG, TSR ETCIF)EE 1, MR E T RV R WAL(TCIE)R, KA —A v
HK.

11.3.4. T REEIE R E . BEEX TR R
LT PR B MSIZE FIAMNE AR % 8 PSIZE ASFEE, DMA 3288 T 2347 B 5t 5%
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= 111 F s 55 AN (PINC=MINC=1)

W Bin | f2% | 5. Huhb3dR AR H#r: HbbAEE
EE | BE | $H
8 8 4 | 0x0/BO 1:7E 0x0 i BO[7:0],7E 0x0 5 BO[7:0] 0x0/B0
0x1/B1 2:7F Ox1 1% B1[7:0],7E 0x1 5 B1[7:0] 0x1/B1
0x2/B2 3:1E Ox2 i B2[7:0],7E 0x2 5 B2[7:0] 0x2/B2
0x3/B3 4:7E 0x3 i B3[7:0],7E 0x3 5 B3[7:0] 0x3/B3
8 16 4 | 0x0/BO 1:7£ 0x0 1% BO[7:0],7 0x0 5 00BO[7:0] 0x0/00B0
0x1/B1 2:7¢ 0x1 i B1[7:0],7E 0x2 5 00B1[7:0] 0x2/00B1
0x2/B2 3:7E 0x2 i B2[7:0], 7 Ox4 5 00B2[7:0] 0x4/00B2
0x3/B3 4:7£ 0x3 1% B3[7:0],7£ 0x6 5 00B3[7:0] 0x6/00B3
8 32 4 | 0x0/BO 1:7E 0x0 i BO[7:0],7E 0x0 5 000000B0[31:0] 0x0/000000B0
0x1/B1 2:7F Ox1 i¥ B1[7:0],7E Ox4 5 000000B1[31:0] 0x4/000000B1
0x2/B2 3:7F 0x2 i B2[7:0],7E 0x8 5 000000B2[31:0] 0x8/000000B2
0x3/B3 4:7E 0x3 i B3[7:0],7E 0xC 5 000000B3[31:0] 0xC/000000B3
16 8 4 | 0x0/B1BO 1:7£ 0x0 i B1BO[15:0],7E 0x0 5 BO[7:0] 0x0/B0
0x2/B3B2 2:7F 0x2 i B3B2[15:0],7E 0x1 5 B2[7:0] 0x1/B2
0x4/B5B4 3:1E Ox4 i B5BA[15:0],7E 0x2 & BA[7:0] 0x2/B4
0x6/B7B6 4:1£ 0x6 i B7B6[15:0],7 0x3 & B6[7:0] 0x3/B6
16 16 4 | 0x0/B1BO 1:7E 0x0 1% B1BO[15:0],7E 0x0 5 B1BO[15:0] 0x0/B1B0
0x2/B3B2 2:7E 0x2 % B3B2[15:0],7E 0x2 5 B3B2[15:0] 0x2/B3B2
0x4/B5B4 3:7E Ox4 % B5B4[15:0],7F Ox4 5 B5B4[15:0] 0x4/B5B4
0x6/B7B6 4:7E 0x6 % B7B6[15:0],7E 0x6 5 B7B6[15:0] 0x6/B7B6
16 32 4 | 0x0/B1BO 1:7E 0x0 i B1BO[7:0],7E 0x0 5 0000B1B0[31:0] 0x0/0000B1B0
0x2/B3B2 2:7F 0x2 i B3B2[7:0],7F Ox4 5 0000B3B2[31:0] 0x4/000B3B2
0x4/B5B4 3:7F Ox4 1§ B5BA[7:0],7E 0x8 5 0000B5B4[31:0] 0x8/0000B5B4
0x6/B7B6 4:75 O0x6 i B7B6[7:0],7E OXC ‘5 0000B7B6[31:0] 0xC/0000B7B6
32 8 4 | 0x0/B3B2B1BO | 1:7t OO i B3B2B1BO [31:0],7E 0x0 5 BO[7:0] 0x0/B0
0x4/B7B6B5B4 | 2:7F Ox4 i B7TB6B5B4 [31:0],7E 0x1 5 B4[7:0] 0x1/B4
0x8/BBBAB9B8 | 3:7t 0x8 is: BBBABIBS [31:0],7E 0x2 5 B8[7:0] 0x2/B8
OxC/BFBEBDBC | 4:7E Oxc i BFBEBDBC [31:0],7E 0x3 5 BC[7:0] 0x3/BC
32 16 4 | 0x0/B3B2B1B0 | 1:fE Ox0 i B3B2B1B0 [31:0],7 0x0 5 B1BO[7:0] 0x0/B1B0
0x4/B7B6B5B4 | 2:7E Ox4 i: B7B6B5B4 [31:0],7E 0x2 '5 B5B4[7:0] 0x2/B5B4
0x8/BBBAB9B8 | 3:1t 0x8 if: BBBABIBS [31:0],7t Ox4 5 BIBS[7:0] 0x4/B9B8
O0xC/BFBEBDBC | 4:7E Oxc i BFBEBDBC [31:0],7E 0x6 5 BDBC[7:0] 0x6/BDBC
32 32 4 | 0x0/B3B2B1B0 | 1:7f OO i B3B2B1BO [31:0],7F 0X0 5 0x0/B3B2B1B0
0x4/B7B6B5B4 | B3B2B1B0[7:0] 0x4/B7B6B5B4
Ox8/BBBAB9IB8 | 2:7f Ox4 i; B7B6B5B4 [31:0],7E 0x2 5 0x8/BBBAB9BS
OxC/BFBEBDBC | B7B6B5B4[7:0] 0xC/BFBEBDBC
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" Hix | f&% | I8 Hhhbads FARAE Hip: HuhbgdR
RE | BE | #H

3£ 0x8 i3z BBBABIBS [31:0],7£ 0x4 5
BBBABYBS[7:0]
4:1£ Oxc i BFBEBDBC [31:0],7£ 0x6 5
BFBEBDBC[7:0]

P FR3Z%: byte/halfword ML
WA DMA DL 58 5 A SR 1T BRE T 5 3 AE R AHB B4 I (E) HSIZE Ad Tz ), AakE
ik, DMAKHZIE RPN 15 N 32 iz HWDATA %4 -
® Y HSIZE=2LFR, S A5 0xABCD’, DMA ¥ i%E HWDATA %4k /'0xABCDABCD'.
® Y HSIZE=FAiH, 5 AFT'0xAB’, DMA #i%E HWDATA ééﬂ%i’y’OxABABABAB’
i€ AHB/APB #r&—~ AHB ] 32 i )\, ‘BANEEE HSIZE 2%, B4 T id 77 AT/ AHB |
7 B % 32 frki%F] APB b
® — /N AHB EXfHiik OxO(EE Ox1. 0x2 8% Ox3)H) 5 715 £ #5 0xBO ¥ A, K #e 3 APB Fxf ik 0x0
'S 744 0xBOBOBOBO 4 1F
® /N AHB ExfHihk OxO(2k 0x2)H) 5 2 7 4 ¥ OxB1BOHAF, Ki%# ] APB Lt il 0x0 )5 7%
#'0xB1BOB1BO #:1F .

11.3.5. iREE

S — MR AL XL, 52574 DMA ffiiii%. 76 DMA LSRR, 4 DMA HR4 R, A i
2 [ B35 R 2R A A3 T BT B S i B A fE A% (DMA_CCRX) 1 EN 47, iZiEiE#fEwifz 1k, thit, 78
DMA_ISR &7 f7-#% Hont NAZ B & (A& S % rh Wiks 5467 (TEIF) K B A7, Wiis/E DMA_CCRx Ziffesh i E 1
Pt i Pl FOVEOL, UK = A

11.3.6. DMA i

K41 DMA GHIE AR T LLE DMA ARdanid . (&b e som & sl iR 7 AL b . D92 i) RO TES E,
BRI R RLRAT TF IR Ly
# 11-2 DMA ik

o B 1 HFpR AL 5 i A2 1 1
et HTIF HTIE
ek 7e B TCIF TCIE
ekt iz TEIF TEIE

7E: 2 DMA_CNDTRx #7281 I, A& B HTIFX Az, fEHuselie B TCIFX i,

11.3.7. DMA &R {g

DMA controller
# 11-3 H/MEIE R DMA iFK
Peripherals Channel 1 Channel 2 Channel 3

ADC ADC ADC ADC

SPI SPI_RX SPI_RX SPI_RX
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SPI_TX SPI_TX SPI_TX
USART1_RX USART1_RX USART1_RX
USART1_TX USART1_TX USART1_TX
USART
USART2_RX USART2_RX USART2_RX
USART2_TX USART2_TX USART2_TX
12C_RX 12C_RX 12C_RX
2¢ 12C_TX 12C_TX 12C_TX
TIM1_CH1 TIM1_CH1 TIM1_CH1
TIM1_CH2 TIM1_CH2 TIM1_CH2
TIM1_CH3 TIM1_CH3 TIM1_CH3
TIM1 TIM1_CH4 TIM1_CH4 TIM1_CH4
TIM1_UP TIM1_UP TIM1_UP
TIM1_TRIG TIM1_TRIG TIM1_TRIG
TIM1_COM TIM1_COM TIM1_COM
TIM3_CH1 TIM3_CH1 TIM3_CH1
TIM3_CH2 TIM3_CH2 TIM3_CH2
TIM3_CH3 TIM3_CH3 TIM3_CH3
TIM3
TIM3_CH4 TIM3_CH4 TIM3_CH4
TIM3_UP TIM3_UP TIM3_UP
TIM3_TRIG TIM3_TRIG TIM3_TRIG
TIM16_CH1 TIM16_CHA1 TIM16_CHA1
TIM16
TIM16_UP TIM16_UP TIM16_UP
TIM17_CHA1 TIM17_CH1 TIM17_CHA1
TIM17
TIM17_UP TIM17_UP TIM17_UP
11.4. DMA F 77 %
11.4.1. DMA HHR&HF 4 (DMA_ISR)
Address offset:0x00
Reset value:0x0000 0000
31 | 30 | 29 | 28 27 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Re | Re | Res Res Res | Res | Res Res Res | Res | Res Res Res | Res
s s s s
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | TEIF | HTIF | TCIF | GIF | TEIF | HTIF | TCIF | GIF | TEIF | HTIF | TCIF | GIF
s S s S 3 3 3 3 2 2 2 2 1 1 1 1
R R R R R R R R R R R R
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Bit

Name

Reset Value

Function

31:

Reserved

Reserved

11

TEIF3

HWIE 3 A IRAR &

f@tE &AL, S DMA _IFCR=1 &%,

0: TfEHusR (TE) ;
1. JHiE 3 iR (TED

10

HTIF3

HIE 3 AR S

i BAL, ¥A+'S DMA IFCR=1i5%.

0: oAttt
1: EIE 3 KA R

TCIF3

IBIE 3 L bR & .
0: EAEHsER (TC)
1: I 3 KRS (TC)

GIF3

HIE 3 4R kTR .

filfif BAL, ¥AH'S DMA IFCR=1i5%.

0: J& TE/HT/TC 4},
1. @iE 3 K& TEMHT/TC Fifk,

TEIF2

HIE 2 A RAR &

B AT, WS DMA_IFCR=1 /4%,

0: FTffmthix (TE) ;
1: JHiE 2 feftEiR (TE)

HTIF2

HIE 2 AR S

M EAL, BE DMA_IFCR=1 5%,

0: JoprEomett;
10 IE 2 KA AT

TCIF2

I8 2t e bs

fff B AL, S DMA_IFCR=1 5%,

0: Lffsem (TC) ;
1: JHIE 2 e e (TC)

GIF2

HIE 2 )R A TR .

i B AL, S DMA_IFCR=1H%.

0: JC TE/HT/TC 4,
1. @8 2 K4 TEMTITC Hik;

TEIF1

HWIE 1 A RS

WEFE N, BFS DMA_IFCR=1 5%

0: TAEmissR (TE) ;
1: B 1 iR (TED

HTIF1

HIE 1 PR

f@rEEAL, WS DMA _IFCR=11&%.

0: JorEdmesEtt;
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Bit

Name

Reset Value

Function

1: GBI 1 RA AL AT

TCIF1

I 1 L% 58 R & .

BN, WS DMA_IFCR=1 /&%,
0: TfEfsEm (TC) ;

1. JWiE 1 EREMR (TC) ;

GIF1

WiE 1 2R EiR .

W EAL, WS DMA_IFCR=1 5%,
0: & TE/MT/TC Ft;

1: J@IE 1 K4 TEMT/TC $44;

11.4.2.

DMA H likr BB 7% (DMA_IFCR)

Address offset:0x04
Reset value:0x0000 0000

31 |30 |29 | 28 | 27 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Re | Re | Res Res Res Res Res Res Res Res Res Res Res Res
s s s s
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | CTEIl | CHTI | CTCI | CGI | CTEl | CHTI | CTCI | CGI | CTEIl | CHTI | CTCI | CGlI
s s s s F3 F3 F3 F3 F2 F2 F2 F2 F1 F1 F1 F1
W w w W W w W w W W w W
Bit Name R/W Reset Value Function
31: 12 Reserved - - Reserved
I 3 Bt iR bR EIE R .
11 CTEIF3 w 0 0: &AM
1: EZE TEIF3;
HWIE 3 FAEAmrEEE.
10 CHTIF3 w 0 0: AR
1: EZE HTIF3;
IE 3 A% 58 s HIEE .
9 CTCIF3 w 0 0: AR
1: % TCIF3;
I 3 R &SR .
8 CGIF3 w 0 0: AW
1: JEXIEIE 3 1) GIF/TEIF/HTIF/TCIF;
HIE 2 SRR EIEE .
7 CTEIF2 w 0 0: WA FEM;
1: % TEIF2;
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Bit

Name

R/W

Reset Value

Function

CHTIF2

I 2 PR AR F
0: BARM;
1: % HTIF2;

CTCIF2

HIE 2t R SR % .
0: AR
1: 5% TCIF2;

&

CGIF2

THIE 2 AR P bR TS
0: &HM;
1. {EFi@iE 2 i) GIF/TEIF/HTIF/TCIF;

An

CTEIF1

IE 1RSSR,
0: BAHLM,;
1: {EZ TEIF1;

CHTIF1

JBIE 1 AR ST
0: BAN;
1: JEF HTIF1:

CTCIF1

HWIE 1 AR B E .
0: BIH M,

L
1: J&E% TCIF1;

CGIF1

HIE 1 AR s S %
0: AR
1: JEZI@IE 1 1 GIF/TEIF/HTIF/TCIF;

11.4.3.

Address offset:0x08
Reset value:0x0000 0000

DMA &iE 1 ie B & &2 (DMA_CCR1)

31 30 29 | 28 | 27 | 26 | 25 | 24 23 22 21 20 19 18 17 16
Re Res Res | Re | Res | Res | Res | Re | Res Res | Res | Re | Res | Res | Res | Re
s s s s s
15 14 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Re | MEM2ME PL[1:0] MSIZE[1:0 | PSIZE[1:0] | MIN | PIN | CIR | DIR| TElI | HTI | TCI | EN
s M ] C C Cc E E E
RW RW | RW | RW | RW | RW | RW | RW RW | RW |RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 15 Reserved - - Reserved
HIE 1 A7k S B A AR
14 MEM2MEM RW 0 0: %k,
1 AP BIAF Ak S Ul RE
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Bit

Name

Reset Value

Function

13: 12

PL[1:0]

RW

HIE 1R E
00: f&;

01: H%%;

10: s

11: R&E;

11: 10

MSIZE[1:0]

RW

T 1 A7 A T
00: 8 fi;
01: 16 fiL;
10: 32 fiL;
1M fRE

PSIZE[1:0]

RW

T 1 MR T .
00: 8 fi;
01: 16 fi;
10: 32 fiL;
1. fRE.

MINC

RW

JEIE 1 At gs Mk I R AR
0: #%x1k,

PINC

RW

THIE 1 AR SR
0: %_[J:;
10 Ahvcit bl B R

CIRC

RW

HIE 1 PR,
0: '7%—)5‘]_]::
10 PEI AL RE

DIR

RW

HIE 1 AT .
0: AR
10 IAFHAS LS

TEIE

RW

HIE 1 AR R (TE) fE#E.

0: kil
1: TE Tl fEne;

HTIE

RW

JHIE 1 AR (HTD) ffgE.
0: 2%,
1. HT W fifE;

TCIE

RW

HWIE 1 e e (TCO fiike.

0: ZEik;
1: TC hfifife;

EN

RW

I 1 .
0:

b
4

H 1 fHRE;

-
=
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11.4.4.

DMA i&iE 1 BiEmBEF 74 (DMA_CNDTR1)

Address offset:0x0C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NDT[15:0]
RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 16 Reserved - - Reserved
HIE 1 B AR
HE Lt E N 0~65535. %A f7AF REIMIEA
T/ (DMA_CCR1.EN=0) F5 A, HEH#E)E
GRS REE, RUIRIRER T %57
5. 0 NDT[15:0] ™= 0 HBTETE K DMA 1L 4605385
Bt s R G, FARNNERERRNO0, 5
F BB ENEEN, SRR A R
B B 3 BB IN BN < RITTE B I AU
LT AEAEDN 0 B, HI{E DMA J@E UG, #8
MR EED
11.4.5. DMA i#3E 1/ttt % 7#4% (DMA_CPAR1)

Address offset:0x10
Reset value:0x0000 0000

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

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

RW | RW | RW [ RW | RW | RW | RW | RW [ RW | RW | RW | RW | RW | RW RW | RwW

Bit Name R/W Reset Value Function
JHIE 1 A

31: 0 PA[31:0] RW 0 JEIE 1 AMEEER AR I BEE, AR R AL S
JREH #7
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2 PSIZE=2'001, AMfiH PA[OIZ. #EHZIE

IS5

2 PSIZE=2'b10, Af#iH PA[1:0]fz. #{EAZ)

LS shhbx 5t

11.4.6.

DMA J#iE 1 7 fisHibt /728 (DMA_CMAR1)

Address offset:0x14
Reset value:0x0000 0000

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

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

RW | RW | RW | RW | RW | RW RW RW | RW | RW | RW | RW | RW RW RwW RwW

Bit Name R/W Reset Value Function

THIE 1 AR
I 1 AL, B AR A .

31 0 MAB1:0] ™ . 2 MSIZE=2'b01, AMEA MA[Olfz. #IFEZIS
e Mk X 5
2 MSIZE=2'b10, AMEH MA[1:0]fL. #%1EH3)
S I Rup

11.4.7. DMA J&iE 2 it B & /728 (DMA_CCR2)

Address offset:0x1C
Reset value:0x0000 0000

31 30 29 | 28 | 27 | 26 | 25 | 24 23 22 21 19 18 17 16
Res Res Res | Re | Res | Res | Re | Res | Res | Res | Res | Res | Res | Res | Res | Res
s s
15 14 13 | 12 | 11 10 9 8 7 6 5 3 2 1 0
Res | MEM2ME PL[1:0] MSIZE[1:0 | PSIZE[1:0 | MIN | PIN | CIR | DIR | TElI | HTI | TClI | EN
M | ] C C C E E E
RW RW|RW |RW | RW | RW | RW| RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 15 Reserved - - Reserved
THIE 2 170k 45 B A7 Al as AR e
14 MEM2MEM RW 0 0: kil
1. f70ifi a8 BAF A AR B A BE
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Bit Name R/W Reset Value Function

JHIE 2 R E .
00: 1i&;
13: 12 PL[1:0] RW 0 01: *%,

10: 1515
11: R

THIE 2 17l A s 5 .
00: 8 fir;
11: 10 MSIZE[1:0] RW 0 01: 16 fiL;
10: 32 fi;
1M: fRE.

I8 2 A R
00: 8 fir;
9: 8 PSIZE[1:0] RW 0 01: 16 fiL;
10: 32 fi;
1M: fRE.

T 2 f7 A BRI A
7 MINC RW 0 0: #Eik;
1: fPfifas bt R A A A,

HIE 2 bk S A
0: _IJ:;
10 bt bl B R

6 PINC RW 0

b

JHIE 2 JEFAE
0: %51k
1. AR AT RE

5 CIRC RW 0

BB

JHIE 2 BRI .
4 DIR RW 0 0: MAMEEEL;
1. WA

JHIE 2 AR (TE) fHRE.
3 TEIE RW 0 0: %%k,
1. TE Fi¥rfdife,

WiE 2 P ER N (HT) {RE.
2 HTIE RW 0 0: #%1k;
1: HT FWr{ERE,

I 2 e P (TCO fiife.
0:

1 TCIE RW 0 ZE1k;
1: TC kT fE;
I 2 e,

0 EN RW 0 0: #Eik
1. JHEIE 1 fERE
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11.4.8. DMA JHiE 2 HEfmBEF 74 (DMA_CNDTR2)

Address offset:0x20
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

Bit Name R/W Reset Value Function

31: 16 Reserved - - Reserved

HIE 2 FrhE LR -

KL AUR N 0~65535. 1% 77 f7ar R AEIBIE A T
£ (DMA_CCR2.EN=0) 5 N, @it fEi%
TR AR, RUFRMEH T 2HFAE

EPERFX DMA &% J5 i3 Ik o

B Ma i G, FHASMAREELNO0,

B IZIEIE R E ORI, AR N AR
CASEEIER DIk S P ] LRI

ML TFAAAEN O 1, B DMA JEiEFFiR, 48

Attt .

11.4.9. DMA EiE 2 4N tbt %74 (DMA_CPAR2)

Address offset:0x24

Reset value:0x0000 0000

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

15: 0 NDT[15:0] RW 0

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

RW | RW | RW | RW | RW | RW RW RW | RW | RW | RW | RW | RW RW RW RW

Bit Name R/W Reset Value Function
I 2 SR L
WIE 2 SN T AR AR, AR B
31: 0 PA[31:0] RW 0 JRELH Ao
2 PSIZE=2'b01, AV PAOIfL. #fEHZNE
RECS RS U P
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2 PSIZE=2'b10, Af#iH PA[1:01fz. #{EAZ)
S bk xt 55 .

11.4.10. DMA &I 2 /7 fisHibt /7% (DMA_CMAR2)

Address offset:0x28
Reset value:0x0000 0000

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

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

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

Bit Name R/W Reset Value Function

JBIE 2 fAfE A bk
I 2 AR AR, VRN ER A IR R H A

31 0 MAB1:0] W . 2 MSIZE=2'b01, AMEA MA[Olfz. #IFEZIE
RECS IRIRu P
2 MSIZE=2'b10, AM#H] MA[1:01{7. #ffHzh
Sz bk %55

11.4.11. DMA i#iE 3 it E&F 74 (DMA_CCR3)

Address offset:0x30
Reset value:0x0000 0000

31 30 29 | 28 | 27 | 26 | 25 | 24 23 22 21 20 19 18 17 16
Re Res Res | Re | Res | Res | Res | Re | Res Res | Res | Re | Res | Res | Res | Re
s s s s s
15 14 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Re | MEM2ME PL[1:0] MSIZE[1:0 | PSIZE[1:0] | MIN | PIN | CIR | DIR| TElI | HTI | TCI | EN
s M ] C C C E E E
RW RW | RW | RW | RW | RW | RW | RW RW | RW |RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 15 Reserved - - Reserved
THIE 3 170k 4 B A7 il as A e
14 MEM2MEM RW 0 0: kil
1. f70ifi a8 BAF A AR B A BE
13: 12 PL[1:0] RW 0 T3 GLISRACE
00: 1iK;
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Bit

Name

Reset Value

Function

01: &

10: 1515
11: R

11: 10

MSIZE[1:0]

RW

THIE 3 17 i A He 5
00: 8 fir;
01: 16 fiL;
10: 32 fi;
1M: fRE.

PSIZE[1:0]

RW

I 3 A T
00: 8 fi;
01: 16 fir;
10: 32 fir;
1M fRE.

MINC

RW

HIE 3 A7 fif A b A
0: %@_IJ:;
1 FFfif g ok B B A E

PINC

RW

JEIE 3 A b AR R
0: %51k
1: A3 S A A e

B

CIRC

RW

iHIE 3 EI .
0: %@JJ:;
1 A B RE

DIR

RW

TG 3 HrhE LTI
0: MAhxiE;
1. MAFflas s

TEIE

RW

JHIE 3 LR (TE) fHRE.
0: 2k,
1. TE Fi¥rfdife,

HTIE

RW

JWIE 3 e (HT) {fRE.
0: 2k,
1: HT FWr{ERE,

TCIE

RW

HWIE 3 et (TC) flifig.
0: JJ:;
1: TC ik fs fE;

b

EN

RW

(mk
ot

i 3 fH f
0:

bl
=4

1: i

@
=

1 fERE;

11.4.12.

DMA iEiE 3 HiEttmBiEF 74 (DMA_CNDTR3)

126/463



PY32F030 ZR5|&EF#

Address offset:0x34
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
NDT[15:0]
RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 16 Reserved - - Reserved
HIE 3 K LA .
et E N 0~65535. 1% A7 f7-48 R IEIEA L
fF (DMA_CCR3.EN=0) W& A, iliEfsfe)Ei%
AN A, RYIRRAE M T 2F A
5. 0 NDT[15:0] W 0 ETERF IR DMA 46 J5 14k«
HEfEmai e, FHRNARRELENO, 5
HAIZEIE R E VIR, AR A
M B B EHIN BN BT EC B A .
LB AEAE N 0 B, B DMA JEEFFuE, #8
ARt .
11.4.13. DMA i#3E 3 St it % 774% (DMA_CPAR3)

Address offset:0x38
Reset value:0x0000 0000

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

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

RW | RW | RW [ RW | RW | RW | RW | RW [ RW | RW | RW | RW | RW | RW RW | RwW

Bit Name R/W Reset Value Function
JHiE 3 A,
HIE 3 A EE A AR AL, AR N R
31: 0 PA[31:0] RW 0 B E AR
2 PSIZE=2'b01, MM PA[OIf. #fEHZNS
ESE S 1w o
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2 PSIZE=2'b10, Af#iH PA[1:01fz. #{EAZ)
S bk xt 55 .

11.4.14.

DMA i&iE 3 ffi&es bt 7% (DMA_CMAR3)

Address offset:0x3C
Reset value:0x0000 0000

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

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

RW | RW | RW | RW | RW | RW RW RW | RW | RW | RW | RW | RW RW RwW RwW

Bit Name R/W Reset Value Function
THIE 3 AR
HIE 3 ARk ds i, A BRI AR
31 0 MAB1:0] W . 2 MSIZE=2'b01, AMEA MA[Olfz. #IFEZIE
iR X 55
2 MSIZE=2'b10, AM#EH] MA[1:01{%. #fF Hzh
5 X 5%
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12. H W fFE 4
12.1. REREH WrIEH 28 (NVIC)

12.1.1. FERME

32 ANT] BRIt R TR CAEEE 16 4 CPU 1D

A AT YRR e (2 Al e go

IRIEIR () exception Al Ff i kb7

ThAEE B |

RGP A2 ) S

NVIC 1 CPU #2 L2 ARG 1, XSGR AE AR v Wy A R 5 3]k o W i) v R B oA vl e . 035 CPU 1)

exception, i HIWr#RHE NVIC .

12.1.2. R (SysTick) RHEEFFRE
RGHIE R HE(E %N 6000, J@Id SysTick &6 E A 6MHz (max fuck/8) » 4 T 1ms 153 time
base.
12.1.3. WA R B
AE | RES | REHEE e VA3 Hoht
- - - - fREg 0x0000_0000
- -3 fi] 72 =X "L 0x0000_0004
- -2 It & NMI_Handler AT B ik 0x0000_0008
RCC i 22 4= R 45 (CSS) Bk 2
NMI [ &
- -1 [i5] 5 HardFualt_Handler B SR AL 2 2% 0x0000_000C
- 3 A E Svcall I SWI & 4 1) 2 45 AR 45 1 0x0000_002C
- 5 A E PendSV I R GRS 0x0000_0038
6 SysTick RS I 4 0x0000_003C
0 7 IR & WWDG Tl 1 5 B 2% o 0x0000_0040
1 8 ARE PVD PRI FL A I T (EXTI line 16) 0x0000_0044
2 9 AR E RTC RTC # lfr(combined EXTI lines 19) 0x0000_0048
3 10 | TTRE Flash Flash 4:J& 117 0x0000_004C
4 1M | TRE RCC RCC 4= &1l 0x0000_0050
5 12 | RE EXTIO_1 EXTI line[1:0] interrupt 0x0000_0054
6 13 | MHE EXTI2_3 EXT!I line[3:2] interrupt 0x0000_0058
7 14 | HE EXTI4_15 EXTI line[15:4] interrupt 0x0000_005C
8 15 | - TRE TRE 0x0000_0060
9 16 i DMA_Channel1 DMA channel 1 interrupt 0x0000_0064
10 17 | ATRE DMA_Channel2_3 DMA jifiiE 2 & 3 il 0x0000_0068
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fE | REH | RERRRE 2K i Huhik
11 18 | - TR TR 0x0000_006C
ADC and COMP interrupts (COMP
12 19 | TEE ADC_COMP 0x0000_0070
combined with EXTI 17 & 18)
13 20 i TLMCJI\_ABRK_UP_TRG TIM1 WiFF. BB il 2 AE A b Wy 0x0000_0074
14 21 ABE TIM1_CC TIM1 Fi 35/ b v 0x0000_0078
15 22 |- TR TR e 0x0000_007C
16 23 | MTEE TIM3 TIM3 42 & 7 0x0000_0080
17 24 | ATEE LPTIM1 LPTIM ik 0x0000_0084
18 25 |- TRE TR 0x0000_0088
19 26 | ATEE TIM14 TIM14 4 )= 0x0000_008C
20 27 |- TR TR 0x0000_0090
21 28 | ATEE TIM16 TIM16 4= J& b 0x0000_0094
22 29 | ATERE TIM17 TIM17 45w 0x0000_0098
23 30 | THE 12C1 12C1 42 Hh 7 0x0000_009C
24 31 - TR TR 0x0000_00A0
25 32 | MHHE SPI1 SPI1 4 )&+ 0x0000_00A4
26 33 | MHHE SPI2 SPI2 4 )& H 0x0000_00A8
27 34 | MHE USART1 USART1 425l 0x0000_00AC
28 3B | KA USART2 USART2 4 f&j it 0x0000_00B0
29 36 |- - - 0x0000_00B4
30 37 | MHE LED LED I 0x0000_00B8
31 38 |- TR TR 0x0000_00BC

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

12.2. 4b 58 W /155 4 5 ) 25 (EXTI)

T A W AN S E ] #%, dE3d configurable (FTECE ) 1 direct (E#EEFHME) #iA(Lines), EH%E CPU Al
RGMEDIRE, JEfTH FRERES:

B PHESR, %4 int_ctrl B 4 CPU ) IRQ
B ERER, %4 CPU BIEMHAN (RXEV)

line) .

MERETE K, 1645 DA AR AR
EXTI Wi >R S0 VF RGN stop A Qe i,  HH i SRAN F 4 R th T DLEE IE H s 47 x0 s A
EXTI e & B £ 14 21 4> configurable/direct 1} line (19 /> configurable F{4: Line 1 2 /> direct F{4:

12.2.1.

A4l L@ GPIO g E i (PVD/COMP/RTC/LPTIM) % N\ S Af-na it
Configurable 15 CkE /0, BLRE pending A4, F=Alkrf o)
v HER SR (ARSI IR

EXTI EE 46
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AL [EE 3 SR A
v ST P R A e A R A
v AR R
B Direct Mgt} (HARBFRER W pending IRAAL FMED
v [EE R BT R
v £ EXTI A B A ik pending fi7
v ST e R A e A R A
v AR

B[O i Hik#E
exti
IAHB interface .
hak Registers
» RCC
wkup_stop
paio[15:0]

bio[8:0] >
GPIO pbio[8:0] EXTI

pfio[4:0] MUX PWR

Events | Event
Sqaftware Config triggers[18:0] ———» > f
Trigger Masking
Detect cpu_rxev ey

Wakeup _ >

Peri. Interrupt | Interrupt Py
Masking IRQ[31:0]
exti_i ¢(_com b[25:0]
Interrupts cpu_irq[31:0]
Int_ctrl

12-1 EXTI HEK]

12.2.3. AN CPU ) EXTI 8
7t stop x0T e/ A Ml Bl T T HAHE S RSN, R R EXTI AL
B MK, BEE AR A R WRIRES A MR BE(E S, WS EXTI L) configurable line.
I EXTI AR 4 — A rpir iy G2 FHEWEE) . 1% EXTI hlr&{E N CPU i {E 5.
B OHRBREPREA CZMAEINEEIES) WAMER WA S S, 8 3] EXTI AP s BE i k5 5
B F7H GPIO port il N3] EXTI MUX 5, i#id configurable FIECE , RVFiEHEIEANRGMELES .

12.2.4. EXTI WA BHE 4 (configurable) filijk Mafiz

W E EXTI_SWIERT FF 724, B0 nT LA fi i M B Dy e -
BN AT AT AR B D EE R R ok BE XU il &% configurable 2RS4, A AR 4 I B G
configurable R NAT 5, 7= AT B M g 4 B TR T 5
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CPU L H Wi bt i r A7 28 RIS BRI AT A7 98 . SRR S 7 A2 45 CPU M. i 45 CPU I=E{F
‘o iEH R R CPU M —FHIH MG S rxev.

Configurable SRS ME— [\ rh Wit R & /728, 5 CPU =i, Hl a7 38 A 24 CPU il b ik ar
785 (EXTL_IMR) [t E NAR Bl A4 EAL. & configurable 25T FH A #2x%tB CPU M s 5 (4
b2 53 FH B[R —A~ CPU Mt {55 ) . Configurable 28BS4 il 5 2 CPU i@ id EXTI_PR ZifE8s il (5
1/ .

H: i pending FF 4748 (EXTI_PR) A bit fREFA M CRIGEE) , REARIEANLIIFERA.

12.2.5. EXTI BRI HMom N\ vefg

direct SRRV F T 2 AE EXTI BB E iy, JE & B R EA CPU T ARG FIE S . CPU fEALEL %A
KA e S AR R RTINS, B T AR WK ES

12.2.6. EXTI & 385
GPIO #H LA 75 sGEHR] 16 ANFMB b W/ S AF line E.

EXTIOibits EXTIlibits

PAOLH—> PAL F——>
EXTIO EXTI1
PBO ——>» ——> PBI[ ————» ——>
PFO[F—"—> PFL[ F——>
Exnzibits EXTI3ibits
PA2[ ——— > PA3[ — >
EXTI2 EXTI3
PR2[(F— > —— > PB3[ F— >
PR2 [ J—> PF3[ —— >
EXlelbits EXTISibits
PA4[ F—>
PAS[ F——>
EXTI4 EXTIS
PBA[ ———>
PBS [ F—
PFA[ —— >
EXTIGibits EXTIlbits
PAG[—> PA7T F—— >
EXTI6 EXTI7
—
PB6 [ — > PB7 [ F—>
EXTIBibits
PAS EXTIS
EXTI9
PA9 [ >
PB8[ — >
PAIO}——————EXTIOy, | PALS T EXTILS,,

K 12-2 A /S GPIO g

132/463



PY32F030 ZR5|&EF#

JITAT line 3 N 7R 1 R R P :

EXTI line Line source Line type
Line 0-15 GPIO configurable
Line 16 PVD output Configurable
Line 17 COMP 1 output Configurable
Line 18 COMP 2 output Configurable
Line 19 RTC Direct
Line 20 Reserved
Line 21 Reserved
Line 22 Reserved
Line 23 Reserved
Line 24 Reserved
Line 25 Reserved
Line 26 Reserved
Line 27 Reserved
Line 28 Reserved
Line 29 LPTIM Direct

12.3. EXTI & HF R

ZANEIN 5 A7 2% 7] LU word(32bit). half-word (16bit) il byte (8bit) il .

12.3.1. EFr# R EFEF A4 (EXTI_RTSR)
Address offset: 0x00
Reset value: 0x0000 0000
AL X configurable =4 1) 25 47 25 2 HIl AL o
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res Res Res Res Res | Res | Res | Res | Res | Res | Res RT1 RT1 RT1
8 7 6
RW | RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RT1 RT1 RT1 RT1 RT1 RT1 RT | RT | RT | RT | RT | RT | RT | RT2 | RT1 RTO

RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW | RW | RW RW RW

Bit Name R/W | Reset Value Function

31:19 Reserved

Configurable 287! EXTI line18 - FH# il R IiE &

18 RT18 RW 0 0: ZEik
1: fliRE
17 RT17 RW 0 Configurable 255! EXTI line17 b F- il it &
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Bit

Name

Reset Value

Function

16

RT16

RW

Configurable 2% EXTI line16 b7+ fil % B & .

0: £
1. fiife

15

RT15

RW

Configurable 2% EXTI line15 b7+ fil &% i & .

0: £k
1. fiife

14

RT14

RW

Configurable 257 EXTI line14 b JHiRfil K i & .

0: %k
1: flifig

13

RT13

RW

Configurable 287! EXTI line13 T i R IEE

0: #&Ik
1. fiife

12

RT12

RW

Configurable 287! EXTI line12 T R EE

0: 2%k
1: fliRE

1"

RT11

RW

Configurable 287! EXTI line11 BT i i R IEE

0: 21k
1: flRe

10

RT10

RW

Configurable 2% EXTI line10 _EJHiE il & Bl & .

0: ZEik
1: fiRE

RT9

RW

Configurable 2574 EXTI line9 b JHis i K Bc & .
0: #£1k
1. flige

RTS8

RW

Configurable 2574 EXTI line8 b JHs il K Bc & .
0: %1k
1: flige

RT7

RW

Configurable 287 EXTI line7 _EF-#¥ i & Fl & .
0: Zxib
1: fFfg

RT6

RW

Configurable 2574 EXTI line6 b7+ b & fic & .
0: %k
1. fliGe

RT5

RW

Configurable 2574 EXTI line5 b F+s b &% i & .
0: %k
1. fliGE

RT4

RW

Configurable 2574 EXTI line4 b FHis il &% B & .
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Bit Name R/W | Reset Value Function

Configurable 2574 EXTI line3 b FHi il & i & .
3 RT3 RW 0 0: %1k
1: flifg
Configurable 287 EXTI line2 - ¥ A R E .
2 RT2 RW 0 0: %1k
1: filifg
Configurable 2574 EXTI line1 b JHisfib & e & .
1 RT1 RW 0 0: %1k
1: flige
Configurable 2574 EXTI line0 b JH#sfil & e & .
0 RTO RW 0 0: Z&ik
1: flige

configurable line &1l & 1), fEiX4 Line EANREF=4BH]. WRAES EXTI_RTSR 751785 #H],
configurable W& I 7 BT, AHOCH) Pending fi7 AN Bk B AT

FEF—A line Lry ARIN B & EFHFI R BN, 500 T, PIMiR o= A fil R 261

12.3.2. TR R IEFEFFS (EXTI_FTSR)
Address offset: 0x04
Reset value: 0x0000 0000
{55 configurable =44 1 25 47 2547 il 3L
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | FT18 | FT17 | FT16

RW | RW RW

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

FT15 | FT14 | FT13 | FT12 | FT11 | FT10 | FT9 | FT8 | FT7 | FT6 | FT5 | FT4 | FT3 | FT2 | FT1 FTO

RW RW | RW RW RW | RW | RW | RW | RW | RW | RW | RW | RW | RW RW RW

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

Configurable 2% EXTI line18 F i fil % it & .
18 FT18 RW 0 0: £k

1. flifg

Configurable 2% EXTI line17 F B fil & B & .
17 FT17 RW 0 0: %k

1: ffifE

Configurable 2% EXTI line16 F i fil & Bt & .
16 FT16 RwW 0

0: %Ik
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Bit

Name

Reset Value

Function

1: flifE

15

FT15

RW

Configurable 2% EXTI line15 F B ful % it B .
0: %&b
1. fHRE

14

FT14

RW

Configurable 257 EXTI line14 T M fi & it &
0: 2:1k
1. flifE

13

FT13

RW

Configurable 2% EXTI line13 F B fil & B & .
0: ZXib
1: ffifg

12

FT12

RW

Configurable 2% EXTI line12 T B R Bl B
0: 251k
1. flifg

11

FT11

RW

Configurable 2574 EXTI line11 F B il & Bt & .
0: #xib
1. flifg

10

FT10

RW

Configurable 25%! EXTI line10 T B i 2 id B o
0: ZEik
1: flige

FT9

RW

Configurable 274 EXTI line9 ~ F&i il & Bt & .
0: ZEib
1. fliRE

FT8

RW

Configurable 2% EXTI line8 F i il & Bt & .
0: Z&ib
1. fliRE

FT7

RW

Configurable 2% EXTI line7 T~ B il & B & .
0: %&b
1. fligE

FT6

RW

Configurable 287! EXTI line6 F B& ¥y /il & it &
0: %&b
1: ffifE

FT5

RW

Configurable 2% EXTI line5 F i fil &% i & .
0: %&b
1: flikE

FT4

RW

Configurable 2% EXTI lined4 F i fl % it B .
0: %&b
1. flikE

FT3

RW

Configurable 257 EXTI line3 T i fid & it & .
0: %&b
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Bit

Name

Reset Value

Function

1: flifE

FT2

RW

Configurable 257 EXTI line2 T i fil & it & .
0: %&b
1. ffikE

FT1

RW

Configurable 2% EXTI line1 F B fil & B B .
0: 2:1k
1. flifE

FTO

RW

Configurable 2% EXTI line0 F i fil % Bt & .
0: ZXib
1. flikE

Configurable line &l 1), {EiX% Line EANEEF =4 BH]. WS EXTI_FTSR 75 /745 #],
configurable line tH¥L | FF&#, HHKH) Pending 7 A & A .
FEF—A line L AT LRI & & BRI R BEAT, (EIZEOL T, PIROIRER 2= il 2 o 1

12.3.3.

Address offset: 0x08
Reset value: 0x0000 0000
LA %} configurable ZE14: 11 25 47 2 4 il o7 .

B W E4EFFE (EXTI_SWIER)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | SW1 | SW1 | SW1
8 7 6
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SW1 | SW1 | SW1 | SW1 | SW1 | SW1 | SW | SW | SW | SW | SW | SW | SW | SW2 | SW1 | SWO0
5 4 3 2 1 0 9 8 7 6 5 4 3
RW RwW RW RW RW RW | RW | RW | RW | RW | RW | RW | RW | RW RW RW
Reset
Bit Name R/W Function
Value
31: 19 Reserved
Configurable 257 EXTI line18 # it b FHiifit & it & .
0: HAHM
18 SWI18 RW 1o PP ETHE A AR, I A b
A SR, BhkE 0 (REMHEEE) sEMEME (S
Fil)
Configurable 2574 EXTI line17 #ft: b 7HiR it K I & .
0: AW
17 SWi17 RW
1o PP ETHERRR AR, e
AL AR H . R E 0.
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Reset
Bit Name R/W Function
Value
Configurable 2% EXTI line16 # b7 fi & it & .
0: B
16 SWI16 RW 0 1 R BT AR A, B
AL HAEAEE, BORkE 0 (EMHNEE)E) REMEME (BAE
FHD
Configurable 257 EXTI line15 # b FHiifit & it & .
0: BAFMW
15 SWI15 RW 0 1 R ETHE AR A, B
A SR, BhRkE 0 (REMHEEE) sEMEME (S
FHD
Configurable 257 EXTI line14 # it IRt K & .
14 SWi14 RW 0 0: A
1o PP ETHERRR AR, e e
iz A . B2k 0.
Configurable 257 EXTI line13 #ft:_E IRt K & .
13 SWI13 RW 0 0: A

10 PR TR AR A, R A
A iR E . SR A 0.

Configurable 2% EXTI line12 %t ETHR il & B & .

0: &AM

12 SWI12 RW 0 10 A ETHE AR S, T A b

ZALHEAE S, SRE 0 (HAHERE) S IEE (AR
HiD

A
=

Configurable 2% EXTI line11 %4t LR il % B & .

0: &AM

11 SWI11 RW 0 1o PP ETHBEROR AR, B A

A EAE S, BhRE 0 (REMHEEE) BEEME RS
)

il
=

Configurable 2% EXTI line10 %4 T HR il % Bic & .

0: &AM

10 SWI10 RW 0 10 PP ETHE AR, i A

AL ISR, BRE 0 (EMHEE)E) BEICEM (A
ZH

Configurable 2574 EXTI line9 & I u i K i & o
0: #A M

9 SWI9 RW 0
1. P24 B Al A, BRI AR R T
A A B . 2R M 0.
8 SWiI8 RW 0 Configurable 5% EXTI line8 & LIt usfib K i & .
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Reset
Bit Name R/W Function
Value
0: &AM
1 PR BT AR SR, I A R
A HEAES, SRE 0 (HAHERE) BEREME (BEHE
EHi)
Configurable 2574 EXTI line7 % b JH v fid & e & .
0: &AM
7 sSwi7 RW 0 1o PP ETHEARACEAE, e e
EALHAEAEEE, kB0 (MHEE)E) REMEME (BAE
ESiID)
Configurable 2574 EXTI line6 % b ¥ fid & e & .
0: &AM
6 SWI6 RW 0 1o PP ETHERRR AR, e e
A SR, HHRE 0 (FEMHEE)E) siame B (W
ZH
Configurable 2574 EXTI line5 % b JH v fib & e &
0: &AM
5 SWI5 RW 0 1o PP ETHBARRCEA, AR
A RS S, R A0 (B EE) siam Bl (W
D)
Configurable 2574 EXTI lined %4 LI i fi K C &
0: WA REH
4 SWi4 RW 0 10 A ETHE AR S, T A b
ZALHEAE S, SRE 0 (HAHERE) S IEE (AR
ESiIp)
Configurable 2574 EXTI line3 & LI usfib & iC & o
0: &AM
3 Swi3 RW 0 10 A ETHE AR S, A b
A EAE S, BhRE 0 (REMHEEE) BEEME RS
ZHD
Configurable 2574 EXTI line2 ¥ b I i K B & .
0: &AM
2 SWI2 RW 0 10 PP ETHE AR, i A
AL ISR, BRE 0 (EMHEE)E) BEICEM (A
ZH
Configurable 2% EXTI line1 %4 b7 HR il & i & .
1 SWI1 RW 0 0: BA M

1 R BT S, B A A
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Reset
Bit Name R/W Function
Value
AL EAEE, BHRkE 0 (EMHNER)E) REMEME (BAE
FH
Configurable 2574 EXTI line0 % b JH v fid & e B .
0: BAFMW
0 SWI0 RW 0 10 R ETHE AR A, BT
A SR, BhRkE 0 (REMHEEE) sEMEME (S
FHD
12.3.4. AR #F A7 8 (EXTI_PR)
Address offset: 0x0C
Reset value: undefined
AL XT configurable SH14-1) 75 77 28 2 il 37
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | PR1 | PR1 | PR1
8 7 6
rc_w | rc_w | rc.w
1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PR1 | PR1T [ PR1 | PR1 | PR1T | PR1 | PR9 | PR8 | PR7 | PR6 | PR5 | PR4 | PR3 | PR2 | PR1 | PRO
5 4 3 2 1 0
IC_W | TC_W [ IC_W | IrCW | TIcWw | rcw,|rcw,|rcw,|rcw,|rcw,|r_w,|rw|rcw,|rcw,|rcw,|rcw
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit Name R/W Reset Value Function
31: 19 Reserved reserved -
Configurable 25%! EXTI line18 Hitiltkr b .
PG REA AE ETHE T BR R A, AL
18 PR18 RC_W1 0 b, WHE1EZE.
0: RFEHMIFER,
1. A ETHEIR BRI AT il R HAE R
Configurable 25%! EXTI line17 Hkilthn . &
B R A ETHE T BR AR A, AL
17 PR17 RC_W1 0 B, BHE51E%.
0: RFAEHMER,
1. A ETHEIR BB AT bR FEAE R
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Bit

Name

Reset Value

Function

16

PR16

RC_W1

Configurable 257 EXTI line16 F/FHfbr&.
PRElCE B = A TSR B Rl R SRR, AL
B, S 1HE.

0: A= AEHMFE R,

10 P BT B R A R S 18 R

15

PR15

RC_W1

Configurable 2% EXTI line15 F/FHibr& .
PRElCE B LTS B Rl R AR, AL
B, BE 1EE.

0: RP=EFHIFE R,

10 PEAE BT BRI AR R S8 R

14

PR14

RC_W1

Configurable 2% EXTI line14 FAF AR & .
PR AR A TR B R SR, %A
B, BMAE1EE.

0: ARP=EFIFER,

10 PEA BT BRI AR R S 18 R

13

PR13

RC_W1

Configurable 2574 EXTI line13 HAF AR & .
PR AR A TSR B R R, %A
B, BMHEE 1EZ.

0: RP=EFFER;

1 PRAE ETHBIT B R F AR R

12

PR12

RC_W1

Configurable 287 EXTI line12 F - ibr &,
P B WA= A LTS B R AR, %A
B, A5 17EE.

0: RfFEFMEK,

1: PR ETHRTT BRIl F ARG K

1"

PR11

RC_W1

Configurable 247 EXTI line11 HAF kbR E . &
PRERCE TR AR 7 A TR BRI R R R, AL
B BMHF5E17HE%,

0: A= AEFIFER,

1 PR BTHBR B il oR SR R

10

PR10

RC_W1

Configurable 2% EXTI line10 SifF bR E .
Bl B A LT T B Al R AR, AL
B, BMH5E17E%,

0: Af=EFIRER:

10 PR RTHBR Bl OR SRS R

PR9

RC_W1

Configurable 287 EXTI line9 F - 4:ibr&.
PR A A BT R B R SRS, A
B BAE1EE.

0: Ri=HEFHER:
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Bit Name R/IW Reset Value Function

1o A ETHET BT il S R

Configurable 257 EXTI line8 F/FH:idbr&.
PRElCE A=A LTS B Rl R F AR, AL
8 PR8 RC_W1 0 B BIEE1H%.

0: R HEFIFER:

10 PEAE BT BRI R R S8 R

Configurable 257 EXTI line7 H4F bR & .
PRElCE A=A LTS B bR F AR, AL
7 PR7 RC_W1 0 B, BIEE1H%.

0: R HEFIHERK:

10 PEA BT BRI AR R S 18 R

Configurable 257 EXTI line6 HAF bR & .
PEEREE P2 A TR T B R, %A
6 PR6 RC_W1 0 B, WS 115%.

0: A=A R R

1: PR EFHRTT BRI AT il ARG 3K

Configurable 2% EXTI line5 FiffiEittrd.
AR e i aala ol oA A T N T 5 1y R L R 2 A
5 PR5 RC_W1 0 Bil. BH5 1%,

0: RPAEFFER;

1: PR ETHRIT BRI Al AR 3R

Configurable 257 EXTI line4 i fEirE. &
P B WA = A LTS R B R AR, %A
4 PR4 RC_Wi1 0 Bh. 85 1HE%E,

0: AR/ AEHEME K,

1. PAE EFHEBIN BB A il R FAE R

Configurable 257 EXTI line3 it irE. &
PR R A F BT BB R ST, 1AL
3 PR3 RC_W1 0 B BAS17EE.

0: AR/ AEHEME K,

1 PP ETHEIT BRI AR AR E K

Configurable 287 EXTI line2 F - 4Hibr .
AR BB AR 7 A U R B R R AR, A
2 PR2 RC_W1 0 B BAE1EE.

0: R/ AEHEME R,

e PR ETHETT BRI AT A A E 5K

Configurable 287 EXTI line1 F4:br . &
1 PR1 RC_W1 0 B BEAE = A2 SR BT kR AR, 1A
B, BH51HEZE.
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Bit Name

Reset Value

Function

0: R&AFMER;

1o A ETHET BT il S R

0 PRO

RC_W1

Configurable 5% EXTI line0 F/F bR & .
PEBE A=A BT R B fil R SR, %47

B BIEE1H%.
0: RP“AEFHIFER;

1o P ETHET BT il S R

12.3.5.

Address offset:0x60
Reset value:0x0000

AR Wik A 78S 1 (EXTI_EXTICR1)

31 30 29 28 27 26 25 24 23 21 20 19 18 17 16
Res | Res | Res | Res Res | Res EXTI3[1:0] Re Res Res Res Res Res EXTI2[1:0]
s
RW | RW R RW
15 14 13 12 11 10 9 8 7 5 4 3 2 1 0
Res | Res | Res | Res Res | Res EXTI1[1:0] Re | Res Res Res Res Res EXTIO[1:0]
s
RW | RW R RW
Bit Name R/W Reset Value Function
31:21 Reserved - - Reserved
EXTI3 5t GPIO port 4%
2’b00: PA[3] pin
25:24 EXTI3[1:0] RW 0 2'b01: PB[3] pin
2'b10: PF[3] pin
2'b11: reserved
23:18 Reserved - - Reserved
EXTI2 %% GPIO port i#%#%.
2'b00: PA[2] pin
17:16 EXTI2[1:0] RW 0 2'b01: PB[2] pin
2'b10: PF[2] pin
2’b11: reserved
15:10 Reserved - - Reserved
EXTI X3 GPIO port 1%+
9:8 EXTI1[1:0] RW 0 2'b00: PA[1] pin
2'b01: PB[1] pin
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2'b10: PF[1] pin

2’b11: reserved

7:2

Reserved

Reserved

1:0

EXTIO[1:0]

RW

EXTIO %}3% GPIO port #%4%.
2'b00: PA[0] pin
2'b01: PB[0] pin
2'b10: PF[0] pin

2’b11: reserved

12.3.6.

AR Wik A A7 8 2 (EXTI_EXTICR2)

Address offset:0x64
Reset value:0x0000

31 30 (29 |28 27 26 25 |24 23 | 22 21 20 19 18 17 | 16
Res | Res | Res | Res Res | Res | Res | EXTlI | Re | Res Res Res Res Res | Re | EXTI
7 S s 6
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Res | Res | RW | EXTlI | Re | Res Res Res Res Res EXTI4[1:0]
5 s
RW RW | RW
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
EXTI7 5t GPIO port 4% .
24 EXTI7 RW 0 0: PA[7] pin
1: PB[7] pin
23:18 Reserved - - Reserved
EXTI6 %% GPIO port #%#%.
17:16 EXTI6 RW 0 0: PA[6] pin
1: PB[6] pin
15:9 Reserved - - Reserved
EXTI5 %3 GPIO port 1%+
8 EXTI5 RW 0 0: PA[5] pin
1: PB[5] pin
7:2 Reserved - - Reserved
EXTI4 X} GPIO port 1%
2’b00: PA[4] pin
1.0 EXTI14[1:0] RW 0
2’b01: PB[4] pin
2’b10: PF[4] pin

144/463



PY32F030 ZR5|&EF#

2’b11: reserved

12.3.7. ANE Tk R A7 A% 3 (EXTI_EXTICR3)

Address offset:0x68
Reset value:0x0000

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

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

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | EXTI8

RW

Bit Name R/W Reset Value Function

31:1 Reserved - - Reserved

EXTI8 %t GPIO port i .
0 EXTI8 RW 0 0: PA[8] pin
1: PB[8] pin

12.3.8. T R A 728 (EXTI_IMR)

Address offset:0x80
Reset value:0x2008 0000
7ER:  Direct 25% line - mask bit kil A 1, Bl f2#Fi% line; configurable line ) mask £z, 2Rl A 0, H]
B lines
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res Res | IM29 | Res Res Res | Res | Res | Res | Res | Res | Res | IM19 | IM18 | IM17 | IM16

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

IM15 | IM14 | IM13 | IM12 | IM11 | IM10 | IMO | IM8 | IM7 | IM6 | IM5 | IM4 | IM3 IM2 IM1 IMO

RW | RW | RW RW | RW | RW | RW | RW |RW |RW | RW | RW | RW | RW | RW | RW

Bit Name R/IW Reset Value Function
31:30 Reserved

EXTI line29 1& Ny ki CPU JF e ds il o
29 IM29 RW 1 0: AT i 5e ik
1 v e I R B i

28:20 Reserved

EXTI line19 1y et CPU B ilidz i«
19 IM19 RW 1 0: Ik B i

1: TR R B
18 IM18 RW 0 EXTI line18 iy et CPU B iz«
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Bit

Name

Reset Value

Function

0: TR et 57 i
10 PITISRE R 7 i

17

IM17

RW

EXTI line17 £~ Wil CPU Bt M=l o

0: H IS ] 57 i
12 TR R B

16

IM16

RW

EXTI line16 &~ Wil CPU Bf #icd= il .

0: H TS ] 57 i
1: HR T R B il

15

IM15

RW

EXTI line15 & A Wil CPU Bf ficd= il .

0: H TG )57 i
s TR I R B

14

IM14

RW

EXTI line14 /£ N i CPU BE #icdz il o

0: M TG )57 i
s TR IR B

13

IM13

RW

EXTI line13 /N et CPU BF etz il o

0: H I mse i 57 i
10 FPITIRER R BE ik

12

IM12

RW

EXTI line12 154 ki fig CPU BF itz il .

0: ISR JE 57 e
1: TR R F ik

1"

IM11

RW

EXTI line11 /54 ki CPU B #dz il

0: H IS [ 57 i
1 FPITISEER BF ik

10

IM10

RW

EXTI line10 £ 4 Wik i CPU Bt ficd= il o

0: H IS JE 57 i
10 rPITIREE R BF ik

IM9

RW

EXTI line9 {EyH Wink it CPU B iicdz il .
0: s i 5 i
1: Fp T R B i

IM8

RW

EXTI line8 {E Ay Wrwe i CPU B iiidz il o
0: KT 5t ik
1: TR I R B

IM7

RW

EXTI line7 {E Ay Wi CPU Bfiiidz il .
0: Hp e /i 5 i
1: BT R I R B

IM6

RW

EXTI line6 1E - Wi CPU Bf ficdz il .
0: H Wrnde /g 53 i
1: BTG A B

IM5

RW

EXTI line5 {E v+ Wik g CPU Bt it il .
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Bit Name R/W Reset Value Function

0: FHIBTHL I BF i

e TR R A B

EXTI line4 1yt Wimse i CPU J57 i il .
4 IM4 RW 0 0: Ik R e B i

10 TR R BT ik

EXTI line3 1yt Wirs g CPU J57 iz il .
3 IM3 RW 0 0: rhIbTRg a7 i

1 TR R R BT ik

EXTI line2 1y rm i CPU J57 fici= il .
2 IM2 RW 0 0: rIbTRgeE b7 i

1 TR BE R B ik

EXTI line1 &y Wims i CPU J57 diciz il .
1 IM1 RW 0 0: Ik b7 i

e TR R 57

EXTI line0 {2y Wine 2 CPU J5# iz il o
0 IMO RW 0 0: PTG b7 i

1. TR R B

12.3.9. H4 B F 179 (EXTI_EMR)

Address offset: 0x84
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res Res EM2 Res Res Res | Res | Res | Res | Res | Res | Res | EM1 | EM1 EM1 EM1

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

EM1 | EM1 | EM1 | EM1 | EM1 | EM1 | EM | EM | EM | EM | EM | EM | EM3 | EM2 | EM1 | EMO

RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW | RW RW RW RW

Bit Name R/W Reset Value Function

31:30 Reserved

EXTI line29 15 A 4Fali2 CPU Bt Mtz il .
29 EM29 RW 0 0: F{Fmels 57 i
1. SEAFMREE A BE

28:20 Reserved

EXTI line19 /E Nl CPU B #i= i .
0: S{HFnie g B i

19 EM19 RW 0
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Bit Name R/W Reset Value Function

1 FAFMEE R BRik

EXTI line18 {E A £FMalE CPU Bt Mtz il .
18 EM18 RW 0 0: AWML ERT
1: HHAFMREE A B ik

EXTI line17 {E N £FalE CPU Bt Mtz il .
17 EM17 RW 0 0: e 5l
1. B BT

EXTI line16 {E A 4FalE CPU Bt Mtz il .
16 EM16 RW 0 0: FH{Fmels 57 i
1. HEFMREE A BE

EXTI line15 {E A 4F 2 CPU BF =il
15 EM15 RW 0 0: F{Fmels 57 i
1: SRl R BE #

EXTI line14 /E N/l CPU B #ii= i .
14 EM14 RW 0 0: Mg 57 i
1: FRHMEE AR B

EXTI line13 YE Ny EnafiE CPU s il
13 EM13 RW 0 0: ARl BT
1: SR A B i

EXTI line12 {E A= 4FuafiE CPU Bt =il .
12 EM12 RW 0 0: ARl BT
1: BFMREER BF i

EXTI line11 {E A1l CPU BE =il .
11 EM11 RW 0 0: ARl BT
1: SRR R B

EXTI line10 {E A1 2 CPU Bf =il .
10 EM10 RW 0 0: ARl BT
1: BHFMREE AR B

EXTI line9 1E R34 iE CPU B izl o
9 EM9 RW 0 0: Mg 5wk
1: BHFMREE AR B

EXTI line8 1E 3 CPU Bt Mz il o
8 EM8 RW 0 0: FH{Fmels 5t i
1: HFMREE AR B Wk

EXTI line7 1E N34 lE CPU Bf #iiz il o
7 EM7 RW 0 0: FHIFMRRE BT
1: FHAFMREE AR B Wk

EXTI line6 1E 3w lE CPU Bf #iidz il o
0: Mg 5l

6 EM6 RW 0
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Bit Name R/W Reset Value Function

1 FAFMEE R BRik

EXTI line5 1E 3wl CPU Bf #iidz il o
5 EM5 RW 0 0: AWML ERT
1: HHAFMREE A B ik

EXTI lined £ 34wl CPU BE #iidz il o
4 EM4 RW 0 0: e 5l
1. B BT

EXTI line3 1E N 34wl CPU BE #ictz il o
3 EM3 RW 0 0: FH{Fmels 57 i
1. HEFMREE A BE

EXTI line2 1E 34wl CPU BE #ictz il o
2 EM2 RW 0 0: F{Fmels 57 i
1: SRl R BE #

EXTI line1 fE S 4-MaliE CPU 7 a2l o
1 EM1 RW 0 0: Mg 57 i
1: BEFa B A BE

EXTI line0 &y Al CPU Ji7 ficdz il o
0 EMO RW 0 0: ARl BT
1: SR A B i

149/463



PY32F030 ER%I&%&FA

13. 183 JTL & K % (CRC)
13.1. 4

WRIEAERZ A, CRC IHFERICKAA M 32 (14, 1854 CRC 45R.

13.2. CRC X E K

B i CRC-32 (LLKM) £Iix: 0x4C11DB7

X32 + X26 + X23 +X22 +X16 + X12 + X11 + X10 +X8 + X? + X5 + X4 + X2 + X +1
B TER 32 BRI

B RN 32 B AN R AN A A

B General purpose 1] 8 7 &7 f7 4% CrI# ARG 765D

B i) 32bits K3 4 > AHB B

13.3. CRC ThE R

13.3.1. CRC HEH
< 32-bit AHB bus >
|
32-bit(read access)
crc_hclk
e Data register(Output)
CRC computation

32-bit(write access) @

Data register(Input)

13-1 CRC 115 HITHER]

CRC it H L&A 14 32 M i1 2%

®  SHZA AT SRR, ENINGT AR, AL NELET CRC TR AH AT .

®  SHZAF A7 AT BARAERT, JR[A E—IK CRC A4 R .

B —RE NHE 2 RS, HAH B4 B AT — Ik CRC 45 FAH i 55 45 B 4L O 84 32 fir 7 k4T
CRC &, MARZEFTHITH).

2 CRC IEfETHAR, HHAESHHIE, B2 CRC HHAEL R,

AL R B 7 74 CRC_CR [ RESET fi >k H & 77 /%% CRC_DR & OXFFFF FFFF. Z3AEA 2 m %5 17
% CRC_IDR W FI%f: -
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13.4. CRC &%

13.4.1. H#EFHFH (CRC_DR)

Address offset:0x00
Reset value:0xFFFF FFFF

3 (30 |29 |28 27 |26 |25 |24 23 |22 |21 20 19 |18 |17 |16
DR[31:16]
RW
15 |14 |13 |12 1 10 |9 8 7 6 5 4 3 2 1 0
DR[15:0]
RW
Bit Name R/W Reset Value Function
HHEZ A4
31:0 DR RW 32’hFFFFFFFF LEHBIEN, ARG AP, Rz
il CRC 545 R,

13.4.2. T F3E % 772 (CRC_IDR)

Address offset:0x04
Reset value:0x0000 0000

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

Res | Res | Res Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Re | Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res IDR[7:0]
RW
Bit Name R/W Reset Value Function
31:8 Reserved -
7:0 IDR[7:0] RW 0 i 1 8bit Hodh 77 17 4%

XA FAE— AT IN AR o ZF AR
CRC_CR Zi {7t RESET A& fi.

13.4.3. EH%F 2 (CRC_CR)

Address offset:0x08
Reset value:0x0000 0000

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

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | RESET

Bit Name R/W Reset Value Function

31:1 Reserved -

AR E AL, FIREAL CRC WS IT. % N etk E
fir, HtEMFEZEE.

0 RESET 0
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14.

14.1.

B /3 % #%: (ADC)
1 41

S EA 14 12 £71 SARADC (successive approximation analog-to-digital converter) . %It 12
ANEREIEIE, 5 10 MM IEIER 2 AP iEE .

#iE

T8 AR B T DABEE Y K IS 3. ANESERI. B g SRAF AR AR 22X 55 B0 A0 5 K 16 {ir

Bl A
4Ll watchdog o ¥ W FI AT 75 F N LS HE 17 P P SCA vt e IR BB
ADC SZEL TR TIsAT, I3RS RIRIIZhAE.

14.2.

ADC £ Ej i

kR

>  12bit. 10bit. 8bit £ 6bit 73 HER A &

> ADC #:¥#em)[a]: 1.33 us@12bit (0.75 MSPS, 3.5 T SMP, faoc_ck=12 MHz)
> ERE

> AR ISR RE R A

> AR O TR

> X¥FDMA

K Ih#E

> RIRIIFEERAE, FRK PCLK B, MiflsR4ERs A& ADC TERE
> B Bk DU PCLK i8 477 AR i

B A N\

> 10 MM EE: PA[7:0]F1 PB[1:0]

> 1N #B temperature sensor il

> A NN HEHRIEEE (Vreant)

AR AR R 3 e] L

> BATED)

> ATEERMEREELES) (TIM1, TIM3 5% GPIO)

et

> B (single mode): R LA 1 A FUEIE B T LA — R A EE
> JE4ER R (continuous mode): S FE AL B 138 E

> AL (discontinuous mode): FERfA, ARG R RIEIE 1 Ik
e A

> (ERFELEH

> (EREHAE R

> (EIESFEHRAE R
> BHUE T A
> T
BAUE 1%
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14.3. ADC ThRE R R

14.3.1.

ADC 1EH

ADC_IN[9:0] [ -
analog input channels

SMP[2:0]

scan Control ‘sampling time

I

Converted data start

calibration factor

VCCA=VDDA
L1
CAL_BIO [6:0]
CAL_C5I0[7:0]
CAL_C4I0([7:0]
CALSET CAL_C3I0[7:0]
(set calibration factor) CAL_C210[7:0]
CAL_C1I0[7:0]
CAL_C0I0([7:0]
EOSMP ADC interrupt cPU
Analog Supply EOSEQ P IRQ
CALSEL 1.8Vto5V EOC
(offset/offset+linearity) OWR
CALBYP AWD
(bypass calibration factor to 0)
5C7dND'R CALSMP[10] ADEN / \| AHB
up/down (calibration sampling time) to
DMA
CHSEL[12:11] & DATA[11.0] N ,_| /e
HSEL[9:
CHSEL[9:0] AotAL
CONT self-calitfation &
single/cont. power-on falibration APB
interface
DMA request
Supply and reference
) K DMAEN
Vrefint input conversion data  DMACFG
Vsense selection & SAR_ADC

T :
AWDx
start &stop CAL_BOUT [6:0] analog
Control CAL_C50UT([7:0] watchdog
CAL_C40UT([7:0]
ADSTP CAL_C30UT[7:0]
ADSTART CAL_C20UT[7:0]
S/W trigger CAL_C10UT[7:0]
WAIT CAL_COOUT[7:0] AWDCH[4:0]
I LT[11:0]
HT[11:0]
TIM1_TRGO P CALFAIL
EXTEN[1:0] $—— discontinuous ALIGN
TIM3_TRGO trigger enable and mode left/right L—————— 3 CALON
edge selection RESSEL[1:0]
12,10,8,6 bits
I
EXTSEL[2:0]
trigger selection
CHSEL[3:0] SARADC
ADC_INO [} La—
ADC_IN1[ | —¢
ADC_IN2[ ] —¢
ADC_IN3[] —
ADC_IN4[] —
ADC_IN5[_] ham— SAR
ADC_IN6 [} -— ADC_EN ADC
ADC_IN7 [} —
ADC_IN8[ |} ¢
ADC_IN9 [ ] —¢
—o
PR

14-1 ADC channel with analog switch
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14.3.2. BE (ADCAL)

% ADC HARHEDIRE. fERSHEATE], ADC i85 —/NHT ADC NI HE + (ADC Wil 5 AR o 1
ADC FEHEHAIR) oA 58 RS HERT, B ASREAE A ADC #k .

TEAL ] ADC % 40cir, BEEATRUERAE . AU T B0 F A i Z I, BT L2 5 offset
error,.

pdlia (R ORAT Y YN E LS i
ADC L BB

bR RS B 3hidE T ADC K.
ADC AR HE

B E ADCAL=1 ] hiHE, Kk HAglE ADC RAERER (ADEN=0)35h, HALSE FRE$F RS ah
N ADC i . MAcHESE S, ADCAL # i {i% 0.

24 ADC () TAE 4K AL U3 I (VCC 25038 /2 ADC offset fif i LB A%, IREMARRZ) , HEHFEHTH
IR HERREAF

R HE IR R AR I

B 7fiik ADEN=0. CKMODE % % i 4

m % E ADCAL=1

B Z545%] ADCAL=0

14.3.3. ADC FF3<#:fi] (ADEN)

GH EHRENE, ADC BYARE, HALT Wis i (ADEN=0).

ADCEN fi7 F} T4 67 I 5 5o< ] ADC.

LR NJEH ADC Hid fE:

1. T ADC_CR Zif7#%f) ADEN £7A 1

ADC #:#utb i E ADSRART 3K )i shak(dn i & Ja 3h) e 4 il & A E R ful R sh )

LLR ONZEH] ADC i 2

K& ADC_CR ZifF#s i) ADSTART &7~ 0 LIFfi{# ADC AEF it fEdh, & F %, "% ADC_CR
TAEA P ADSTP & 1 KAF ILIETERET ) ADC #4%, J+55FF ADSTP BEAE{RE 0(iF 0 Fonih s 1k 58
J% )e

. £ ADCAL #tE/ B R 51 4 4~ ADC I #3118 I H. ADCAL=1 I}, ADEN fZAREH & 1.

aDEN A 7 setup | B
e

ADSTART

State OFF J Start } SMP-CONV )\ OFF

EOSEQ A—L

14-2 Enabling/disabling the ADC
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14.3.4. ADC i} 5

ADC A7 XU #1424, ADC I #i(ADC_CLK) 457 APB I #(PCLK). ADC_CLK Wl H i ffi i i fry i 4
W

PCLK » »| APB interface
RCC

(Reset&Clock 71/2/478]
controller) 1 16/32/64 | Analog ADC

ADC_Clk

A4

CKMODE

14-3 ADC clock scheme
£ 14-1 fib R BFNE BT 4R 2 8] [ 28R

Latency between the trigger event and the start of
ADC clock source CKMODE[3:0] IRERE
conversion (T B &hE )
0000 1 0
0001 2 0
0010 4 0
0011 8 0
PCLK
0100 16 0
0101 32 0
0110 64 0
0111 / /
1000 1 0
1001 2 0
1010 4 0
1011 8 0
HSI
1100 16 0
1101 32 0
1110 64 0
1111 / /
14.3.5. ECE ADC

B ZiAE ADC 25 1E(ADEN 254 0) 1N T e’ ADC_CR Zi47#sH ) ADCAL #1 ADEN fiz. #fF
WZIHE ADC JT )5 (ADEN=1)If54L F S ADC_CR % f##: 1) ADSTART fir.

% FLLFixte ADC_IER. ADC_CFGRi. ADC_SMPR. ADC_TR. ADC_CHSELR #1 ADC_CCR %%
B, AR LR T IE] (ADSTART = 0) KI5 T A REHITINS .

AL E ADC HJ5 H ADSTART =1 B Fii’S ADC_CR arf##: 4] ADSTP fi.
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14.3.6. J#IE%E#F (CHSEL, SCANDIR)
12 B I
® 10 MM GPIO FIHIGIAMEALHA (ADC_INO...ADC_IN9)
® 2 MHEBHA (R, NS HHIE)
ADC W] DU — N B — 3@ G 51 E S — A7 A8 .

WG 3B T8 7 51 W 5 I 1 B 77 A7 4 ADC_CHSELR ek . BAMERIM N IBER £ 11—k

AL
ADC H#if@ %55 1 ADC_CFGR1 1 SCANDIR Az FIRL & K v 5 «
@ SCANDIR=0: [q]F{#14ii: MidEiE 0 Fi@
@® SCANDIR=1: [ELB#Hi: MIiEE 11 F@EE 0
T AL A% VREFINT Py &8 8

REARERF] ADC_IN10 (TS_VIN) &iE, WE#Z%HEiERES ADC1_IN11 iEiE (VREFINT) .

14.3.7. W] GRFERAERT [E] (SMP)

fEJR 5l ADC #cHe 2 Fif, ADC 75 ZEAEA I FL T YR AN A R A LA IR 2 57— N ELPERE . RAEI AL AU %

R DAASE A FL S 50T P 1% P 78 P B RN R R 7K
T 4 PR SR ARE IR T R4 A N PP ) N L 7R e 8 e i 2

ADC FA%i N\ HLE T F ) ADC B4 A 20mT Ff ADC_SMPR 5 47 %5 1 1) SMP[2:0]67 KA TAE L. AT FER

FEI ()0 P A @ #R A o WG RO R SR, AT A A 3 AR SR A ]38 3 [ 78 SR A B )
S (ST
tcony = RFERSIE] + (B4 5r ¥4 +0.5) x ADC 8 &
EOSMP 2547 F R R W KA I B 45 7R

14.3.8. BREERE, (CONT=0, DISCEN=0)

BRI AN, ADC $AT —IRFF S, H ik ii@iE. 24 ADC_CFGR1 FF i)
CONT=0, DISCEN=0 i}, ADC NI #t A

ADC 4 n] i NIRRT 5 3

e 7/t ADC_CR Ziff#iH % E ADSTART fi

o THffil R FF

TE 7 BB IE R 3 e IR, BRI 45 5E LS -

B ERRBIRE LS RATE] 16 A1 % /74 ADC_DR .

B EOC(H#4i ibr E)bn B AL

B EOCIE A &AL = — A rh il

I A e e 58 U -

B EOSEQ(F A4 R) trEE N

B 7 EOSIE {7 B A=A — A iy

a5 AUS, ADC 15 1 B 28 il K F44 5L ADSTART ST E 7.
T FFECA IR, WAgRRE— AN 1 I — AN R A

14.3.9. FEEFH B (CONT=1)
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e, S ol R PR, ADC JAT— AR . HR T A B IE — R L E 3 &
W EPATAHEE B 7 5. 27479 ADC_CFGR1 H1f¥] CONT=1 i}, ADC EHFAIELLF#M. ADC #%
Her] BN IR F R R B
B /£ ADC_CR #ifi# i & ADSTART fi
W AR A
TE /7 BB IE R L W), B R4 5 i -
AR B 25 AT E] 16 12577 % ADC_DR
EOC (e #est s )br & B AL
# EOCIE 7 B A=tk — > il
T T 5 e 56 U
|
|

EOSEQ(/F 414 # )i ik B v
4 EOSEQIE 7 B AL A —A>
— PR R 5, ADC 7B Fr R R (1 5 5138 38
W HREHRREE, WA RN KEN 1 AR
ADC A RE[AIf 4L F discontinuous 4t XAl continuous # ¥, 7EXFHEN N (DISCEN=1,
CONT=1), HRI MR HpsE A,

14.3.10. L FEHA (DISCEN=1)

ZMA i E ADC_CFGR1 #F /7411 DISCEN fkJF/H .
TEX M (DISCEN=1)T, i ZERELF A (0 fil R S 25 Ja By e A — N7 51 B R 4
Hfz, DISCEN=0 B}, — AR F il & Fk, 5T LUR 3lE SUE— AN 51 v iR A e e
i 4n:
DISCEN=1, REHHKEER: 0,3,7,10
— 1t il JEIE O B H—A EOC Fiffr=4:
— 20 fij. @I 3 B H—A EOC Ffhr=4:
— 3 filk. JEIE 7 W H—A4 EOC FfhreA4:
— 4" filok. iE 10 % H 4 EOC Al EOSEQ H4
— 5 k. WA O HEEHR H—4 EOC =4
— 6N filk: JWIE 3 EHRH—4 EOC k=4
DISCEN=0, REH#IEER: 0,3,7,10
— 1t il BEAN SRR T AR, KUCNIETE 0, 3,7 A1 10.
BREHRTER, A —A EOC Fiff, #iBli)s—/Mlil, Bk EOC 4b, i&7=4E—/~ EOSEQ Fff.
— AT AT s 0 2 BB T 46 50 R 1 T 0 4
: il ADC [AJBf Ab TR g sURE S WA R AN VT RER S, EX PRS0~ ( DISCEN =1, CONT=1), H
R B EEAR AR

14.3.11. &% ADC ¥ (ADSTART)

k% ADSTART=1 55 ADC %46,
24 ADSTART & &, NI,
B Y EXTEN=OxO(kfifilik) B, SLEIFF-4G
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E:
.
T

BEN

B if EXTEN #0x0 I, ££ T — Pk rkilR A S0 T 6
ADSTART 1t T 15 B H §f ADC ¥ #d8/E & 7 IE7EE 4T 24 ADSTART=0 i, ] #HFific & ADC,
Vi LR ADC 4bF 25 i
ADSTART {7 7] FH (15 B -
B PR ik (CONT=0, EXTSEL=0x0)
— HEFYE#A R E (EOSEQ=1)
B Discontinuous #£#ut =0 # {1z (CONT=0, DISCEN=1, EXTSEL=0x0)
- TEFRE5 S (EOC=1)
B EFTH SR ( CONT=X, EXTSEL=X)
— ERMHIEAT ADSTP iR fE
IESAEA (CONT=1) F, ADSTART At EOSEQ 51 & FITE{Fi5 . R R & E 3h E 46 e 51 3%
2T fph 2 3% 3 O BV 4 (CONT=0 and EXTSEL =0x01), |24 EOSEQ #r&#tE )5, ADSTART
AR 0o X Rt T 7 B E B B ADSTART 7 H B # R T fid & S04t

14.3.12. B ]

T BT FH RAT BT 1) ER RS 2 2 460 B ) R 5 B 4 73 o 38 A S PR3 IR I8 0T ) 2 ol o
taoc = tsmpL + tsar = [ 3.5ymin + 12.5120t] * tanc cLk

tapc = tsmpL + tsar = 291 .67ns|min + 1041 -67|12bit =1.33 MS|min (fOF fADCfCLK =12 MHZ)

State Start Smpling CH(n) Converting X Smpling CH(n+1)
Analog Channel CH(n) X CH(n+1)
set by SW
ADSTART A > tSMPL g tSAR -
set by HW  § v cleared by SW
EOC
set by HW v cleared by SW
EOSMP Y A Y
ADC_DR DATA N-1 DATA N

tSMPL depends on SMP[2:0]
tSAR depends on RESSEL[1:0]

K| 14-4 analog to digital conversion timing

14.3.13. 1% IE BT 5 # (ADSTP)

M3t E ADC_CR wrf7 a5 () ADSTP=1 "] LUf% AT IEAESEAT M0, R4 ADC [i#fEJFil ADC

BR8N URER AR &

2 ADSTP MR E AN 1, A4k H i gt R E 55 (ADC_DR #7248 A H A Hr L # (g 347

BH )

AL b EJF S G (BB RED ADC I 4 FI B B3 7 )
—HZ5H %A ADSTP il ADSTART R Hifii 0.
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DE?\let kﬂ‘ vcleared by HW
ADSTART set by M cleared by HW
State OFF Stairt Smpling CH(n) ) Converting X OFF
ADSTP A v
ADC_DR DATA N-1

14-5 Stop timing

14.4. 458 ik & %% ¥ A0 fil R AR £ (EXTSEL, EXTEN)

— AR — AP A (4 T B R BN AR (i s B . SNBII) itk . 5 EXTEN[1:0] #
007, JUAMREAEAEH PR EE M E BT DL TR S50 . M3 F 1 E ADSTART=1 I, filt R i%HA 2.

MIELEREAT ADC R, AT Aa[ AR i & #5234 2

1 ADSTART=0 B, AT ] B - sk 2 #2720

Source EXTEN[1:0]
i ARG AR 1 00
7E b TR 01
FE N PRI R 10
TE_E TR B AR 11

TE: FEREHT AR il R A PE AN RE A . EXTSEL[2:0] F5 A7 FH -1k 5 ml fi 2 3 4ty Atk
TREE T HNES T RE R AT bk o ARl R FAE T E ADC_CR Zf7a i) ADSTART fikr=tE,
# 14-2 Sk

Name source EXTSEL[2:0]
EXTO TIM1_TRGO 000
EXT1 TIM1_CC4 001
EXT2 Reserved 010
EXT3 TIM3_TRGO 011
EXT4 Reserved 100
EXTS Reserved 101
EXT6 Reserved 110
EXT7 Reserved 111
T FER b A PR AN RE AL
14.4.1. PRI B

JH BRI 0 0 P A ORIRIBUE PR AV IS [R] (tsar) A2 FIATIN . Bedip PRl v ® ADC_CFGR1 #Fff s
i) RES[1:0] KECE N 12/10/8/6 Aikiale 24N FAN 7 2wl SRR, AT FHI R e e 00 F S RN R AP it
], A R 12 758 & BARHAIAN 0.
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oy P A AR > B UGE L R 1], R R TR

RESSEL tsar tsar(ns) @ tsmp tanc(tsmp = 3.5) tconv(ns) @
[1:0] (ADC 48] | fADC=24MHz | (ADC i) |  (ADC i) faoc = 24MHz
12 12.5 521ns 3.5 16 667ns
10 10.5 438ns 3.5 14 583ns
8 8.5 396ns 3.5 12 500ns
6 6.5 271ns 3.5 10 417ns
14.4.2. G RIRARER

ADC 851N IR 45 (EOC) ik

— H{f ADC_DR % 1£ 8 H 1) — Ml A %5, ADC 72 ADC_ISR Zifegs ik B EOC br& R i
f&. %4 ADC_IER [y EOCIE E N 18f, W&f=4—/ EOC #Hlli. EOC fr& S 1 1EkREE
ADC_DR 5178 Kif 5

ADC [FIFE7E ADC_ISR Zf7#% 45 KL BL 45 i br & EOSMP. EOSMP #xEnI 5 1 iFkk. 47t
ADC_IER Fiff#s94(") EOSMPIE B AN 1 )5, W&r/=4—4 EOSMP Hilfi.

14.4.3. Frol##45R (EOSEQ flag)

ADC IR FHEHR A5 A (EOSEQ) Hf.
— B AR B iR — MBIE AR A XU, ADC 7E ADC_ISR ZF {7 a L EOSEQ #rd&.
ADC_IER () EOSEQIE 78 11, WA li. EOSEQ #n&H#fFS 175 0.

14.4.4. AR ] 1
ADSTART t : t
EOC AL AL AL AL

EOSEQ

SCANDIR

State OFF ) cH1 ) cH2 ) cHs ) cHio J cH11 OFF ) cHi1) cH1o) cHs ) cH2 Y cH1)  OFF
DR X p1 X b2 X b5 X 1o ) D11 X p11 ) p1o ) bs ) b2 ) b1

by S/W by H/Wj

Kl 14-6 JFPHIH SRR, AR
1. EXTEN=0x0, CONT=0
2. CHSEL=0x20601, WAIT=0, AUTOFF=0
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ADSTART ] * /|\
ADSTP v
EOC mmmmmw AL Al

EOSEQ | |

SCANDIR

State OFF Y cH1 X cH2 Y cHs ¥enio {cHia) cHa) cH2 { chs YcHio { cHi1)  stop Y cH11) cHio ) cHs
DR X b1 Y b2 { ps Y pio) 11} b1 J b2 ) ps ) pio) D11 D11 Y D10

bysw_ T byww A

Bl 14-7 FPHIRDESLFA, Btk
1. EXTEN=0x0, CONT=1,

2. CHSEL=0x20601, WAIT=0, AUTOFF=0

ADSTART

TRG _’l‘—| _| ﬂ —| ﬂ —I_

EOSEQ ‘ :/
State OFF ) cH1 ) cH2 Y cHs YcHio JcH11 OFF ) cH1 ) cH2 Y cHs JeriofcHil — OFF
DR p1 ¥ b2 Y ps J bio) D11 p1 { b2 X b5 X pio X p11

by S/W byH/w A
triggered__ ignored *

Kl 14-8 AU SO, BEPFAA
1. EXTSEL=TRGx, EXTEN=0x1 ( _EFH#t ), CONT=0
2. CHSEL=0xF, SCANDIR=0, AUTDLY=0, AUTOFF=0
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ADSTART *
we _¥ LL |- 1 ] [ %
ADSTP v
EOC mwﬂ;ﬂ;ﬂ;w
EOSEQ ' '
SCANDIR T
State OFF X CH1 CH2 CH5 }CH10 } CH11) CH1 } CH2 CH5 } CH10 K CHllK STOP
DR D1 D2 D5 D10 } D11 D1 D2 D5 D10 X D11
by S/W byH/w A
triggered | ignored_ %

Bl 14-9 oI DES e, REAFAA
1. EXTSEL=TRGx, EXTEN=0x2 ( T ), CONT=1
2. CHSEL=0xF, SCANDIR=0, WAIT=0, AUTOFF=0

14.5. BIEEHE

14.5.1. B 7 2 A8 HE 1 55 (ADC_DR, ALIGN)
ERIRERER (Y EOC FHFr=AER), s REFEA7 I E] 16 f79% ADC_DR HE 54725+,
ADC_DR ##i#% 05 B B i 5 5 S+ A 7 3R A5 ¢ . ADC_CFGR1 Zif7#5 11 ALIGN A7 ik
PEERAAAEIIT 2, BdE T N A X5 (ALIGN=0) /%55 (ALIGN=1),

ALIGN | RESSEL |15 |14 |13 |12 |11 |10]| 9 | 8 | 7 | 6 |5 |4 |3 |2]|1]0
0X0 0X0 DATA[11:0]
0X1 0X0 DATA[9:0] 0X0
° 0X2 0X0 DATA[7:0] 0x0
0X3 0X0 DATA[6:0] 0X0
0X0 DATA[11:0] 0X0
0X1 DATA[9:0] 0X0 0X0
1 0X2 DATA[7:0] 0x0 0X0
0X3 DATA[6:0] 0X0 0X0
14.5.2. ADC i¥#; (OVR, OVRMOD)

ADC i #hFr&E(OVR) 245t X phFF,  FHr 8 R 9 CPU Bl DMA R3S, 55—4
Pt AT, URE T ADC i f
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#HEOCIEN ‘17 KIEHLE, X — MR C L5, 4 CPU #i4fE ADC_ISR ZFfrasH i
OVR #trifli BN, KB ADC idy. 4 ADC_IER #fE#s 1 OVRIE EAIRS, 74—~ ADC i i,

MR AR, ADC 24k ER BRI B4R SEFE PR AR IR P A5 LR IR R AL A P A e e, o R B
ADC_CR # {7 #H11f1 ADSTP iy 1 3Kf% 1I- ADC #4#: OVR br&n IS 1 756k

MRA iR, AT X ADC_CFGR1 274744 H ] OVRMOD £k 1% B ADC 4 77 174 b (1 454l 2
PR R 97 %

®  OVRMOD=0

— NP R RS A AR R A B B R . AT OREE, BRI AR £ 5. 5 OVR REF
N, G BRI e s AT (R 45 SR & 7

®  OVRMOD=1

— FEIE— IR g R m IR 73, Jenr RSB £k, % OVR IRFEN 1, JIJE 2 M bl h,
47 H ADC_DR & f7 #5475 BoB e 4 (45 SR AH

ADSTART t
ADSTP v

EOC A_\lﬂ_‘_— _\lgﬂgl_\#‘_ W
EOSEQ ' ' ' _::I, | | | :

. T T T |
! | | | | | | |
State OFF Y cH1 Y cHd X cub JeHad feHan) cHi ) du2 f crd Y crao{ it T sTop
! | | | | | | |
' i ot Y o3 { o5 | oo Y bty o2} o | D11
(OVRMODE=0) t t t t t T S t
| | | | | | | |
OR ] e —i
(OVRMODE=1) X Dli Di Dsi p1o { pf1) b1 X o2l bs ¥ bio) ! D11
| | | | |
T Loverrun |1 [ overrun | i
Read access |_| |_| |_| |_| |_| |_| |_| |_|

by S/W by H/Wj

K 14-10 %k

14.5.3. EAERH DMA FIE L T EEE B T3
¥ ADC M4 L w08, #6355 0] ks, XMEN T, BN EOC ik K e b b &
ASHRRE NG . MAFIREE AR, £ ADC ISR F/E8A 1 EOC &, i mi: ADC_DR ZA748 [
. ADC_CFGR1 Zif£ 8] OVRMOD {7 AJHE )y 0 Sk B g q: .
14.5.4. FEAEF DMA Fiyis Al 15 ol T 8E4T E #e
TEEE F e — AN 2 Nl IE HOR AR e gl A B A B . XRS5 R,  OVRMOD frabZiE A 1
BB 28 OVR fr&. 2 OVRMOD=1 i}, IrFH M4 AgElH1E ADC 4k4kft# H ADC_DR ZFE8HHI
B — BHoON G B B

14.5.5. 5 ] DMA & B EE #3012
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D]y ifr 5 3 3 P 2 e 8 SRR A7 R — AN — BB S A3 b, e u@iE i 1 A A DMA 7
DA XFEA DL G R AFE ADC_DR A8 T4 . 2 DMA #:JF 5 (ADC_CFGR1 #
1725 DMAEN =1), SRRFEHEE RN #2=E—4 DMA iR,  XFERLREEE ADC_DR 274728 K%
A A A% 1 B AFAR 2 10 B ARtk

A, K DMA REE KB s DMA i8R =2k 3. (OVR=1) if, ADC #h<f% k=4 DMA i
R EFHE SR AL DMA #HT4EM(Y OVR=0 I, S4k8:4EH). XEWRENA LR RAM
Fy B 1 A A (PR T 8 B P AR AR 3 1)

4% OVRMOD fZfIfL &, ADC_DR 2717 as %t al ik B h: (RFFoE % .

DMA f&4i R 29 BH 1k B 2 A5 BR OVR Air.

HHFARFR DMA #3, HERT ADC_CFGR1 %1743+ ff) DMACFG i [ffil & -

e DMA — X3 (one shot mode)(DMACFG=0)

1 DMA Zmfs F T fE a6 ] e K B B i, mrk A it

e DMA {3 (DMACFG=1)

1 DMA ZafR NGB, Al it
14.5.5.1. DMA —X#(DMACFG=0)

FERAER T, ADC FERFREEBIBIREAT 200 72—k DMA 5K, —H DMA Cit%IfJ5—1 DMA
fgaes, B ADC #4#:CLfRIk)G3), ADC fF1774 DMA K. ( 7#4: DMA_EOT ik, T—Xm)
ADC ##A T ReC AL )

4 DMA f6hserk ( TLE/E DMA EH18S T LMC 25 ):

o ADC HUdli 2 A7 75 ) 4 25 VR 45

o (EATHEAT Ik . BRI ES

o 4 DMA FEiil#s & ) DMA iR, Bun{ifa ADC #H#ubs, &ftr X nrs £ —4 ADC it

MR

e ADC Hi#ifF4t5 135 A1

e DMA f#1k
14.5.5.2. DMA fE###:(DMACFG=1)

FEXFEAT, B DMA i3 55— DMA 1€k, ADC o fERRICH e i e A 20 7 42—k DMA
R XAV DMA L B i P 2R A B % S UL N R A -

14.6. {KTh R

14.6.1. H 3 2R F B =

H B R 4 2 n] T AR ARSI AT I A O LA R ARAL S AR P IV R, M RTE IR R N AN 5 7= 2R
ADC i IE

*17£ ADC_CFGR1 #ifia i E WAIT 9 1 B, —ANEiiis LA ENIA ) ADC i ab 2 5¢ J5 (e an
ADC_DR 2 f7-#5 H 1 45l i 52k EOC Ar ik CE IR) A FFah . Xt —Ff [ I&N. ADC 3 & A [ I& 3 3R Gt i i
ADC ¥4 # FE [ 715
VE: CMIETERAR T B E SIEIRFEAE M IU R, AR —BE LR AR Rl R 2 B R
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ADSTART

ADSTP

EOC

EOSEQ

State

DR
(OVRMODE=0)

Read access

v
T v

Al

W

—

DLYi AcH11) DLYiX CH1 )

pLy ) cHs X stop

D1

D5 |

D5

I
|
|
OFF X cH1 ) oLY X cHs
|
i
|
i

1

1

pi1 D1
i

I I

by S/W

by H/Wj

Kl 14-11 H3IIER FE A=

1. EXTEN=0x0, CONT=1
2. CHSEL=0x3, SCANDIR=0, AUTDLY=1, AUTOFF=0

14.7. BHAE 1

BEHUE T I ZhEE i ADC_CFGR1 %17 451 ff) AWDEN f7 8 7RIS - & Al W% Tk (1 88— i
FIVA {8 1 i 2 PR Y L (T )
A RO A R e e B ADC AR TR BRME s T s R, AWD BEUE 110 RS AL bl B AL . R Bl g P2 3
RZHA 12 A SR ADC_HTR Ml ADC_LTR 16 fi#iffas. HHE 1w & & ADC_IER #F

7o) AWDIE fi73kfdife.

AWD HREALT FEAS 1 RIERR . AEHREEE RN T 12462 (1

DRES[1:0] 7 RRE), Bidife ME RN LARFHEE, By N SR e i LU R 4% e 0 55 4 12 AriTy

AT H# .

*£ 14-3 BIUE LR

Resolution bits

B T I

JRan e H e, X 5E

R

B

00: 12-bit DATA[11:0] LT[11:0] and HT[11:0]

R P A AARCE LT[1:0]81 HT[1:0]
01: 10-bit DATA[11:2],00 LT[11:0] and HT[11:0]

25 00

R P A ZARC B LT[3:011 HT[3:0]
10: 8-bit DATA[11:4],0000 LT[11:0] and HT[11:0]

>3 0000

F P ZiEe & LT[5:0181 HT[5:0]
11: B-bit DATA[11:6],000000 LT[11:0] and HT[11:0]

-5 000000
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Analog voItagi
HT
Guarded area
LT |
Kl 14-12 BRI ORI X
® 14-4 BB EE LR
Channels guarded by the analog watchdog AWDSGL bit AWDEN bit
None X 0
All channels 0 1
Single channel 1 1
14.7.1. ADC_AWD_OUT {5 5% =4
A 115 — A AR S S M558, ADC_AWD_OUT HE &S EErf 28 TIM1 () ETR BN (4

A .

Ja FEAUE T T, Koy ADC_AWD_OUT:

B %k AWDCH i 5 38 i e 4k A e R B, 45 & ADC_AWD_OUT.

B EF A4 AWDCH i85 1l 45 12 f5, ADC_AWD_OUT fE4ufeiiBE 2 R M. i

T AR A MR RE, e OREER 1.
m %5/ ADC if ADC_AWD_OUT 8. iR, fFikiH (ADSTP WEN 1) AlREibk
ADC_AWDx_OUT R 7.

B CRIEECONBRUE T EE, AR ADC_AWD_OUT AR .

AWD #p i F (R 15 B I 3 = A2 AWD AriExt ADC_AWD_OUT ARG A f2m (ldn, an SR fF &
TEBRZARE, U ADC_AWDx_OUT A LLYIHe, 1 AWDX br&fREEN 1)

ADC_AWD_OUT {55 ti PCLK 34 .

AWD FLAGFERFIR ADC B3 45 R 04T

14.8. EEABRBANTSERE

TP A S T LA P SR 2 2 51&#‘* (TJ).

TP AR I PO e 3] ADC SN, W T3 AR AR I r R B — U . I A 38 1 A I (1]
WAUKT datasheet 45 1) Ts_temp MIB/ME . i AR AR B A IS, A2 35 vT DUE T rAs =

TR A TR i P R R R R R R, (BRI T 2R RIS A S EaMERN . AT R
HERIE, 5 — R HE (B 2 B 7= S R B g th 9 HLRATAE RGPt X Sk

Wil EZ% (VREFINT) #@4k—ANFa e i 4 th 45 ADC FlLLE#S
e W E TSVREF A REIE A W EIEIE: iR L KSE . VREFINT.
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TSEN control bit

Temperature
sensor

TS_VIN

ADC

BG —»\VREFINT

VREFEN control bit

K 14-13 TS and VREFINT channel

LR

Q] PR A R i

#% ADC1_INT1 % NiEid

R 23 F 1R AR 11— A3 AR B[]

f£ ADC_CCR Zif7-#s B TSEN o FH oinsie i I W7 F AR 2T 0 2 A R

M B ADC_CR 2frasH ) ADSTART 7 ( ] fHANE A% ) Kz ADC #i

M ADC_DR ZFf7# izt VSENSE #5344k

X6 fiAR(Ta = -40 ~ 85 C )i FH F 2 30T B0l 2 -
85°C—30°C

TScar2—TSca1

TScawz f03K 85 C Il E & AR AR HEAS,  RedE(7cbdE: Ox1FFF OF18

TSca1 ARGR 30°CU A& AT AR HEE, AeHEMEA7BUdE: Ox1FFF OF14

TSoata 7& ADC 4 ff) sz b i

X7 WA (Ta = -40 ~ 105 C )= ft FH A KoH B e
105°C—30°C

TScar2—TSca1

o ok~ 0w Db

Temperature(in °C) = X (TSpara=TScar1) + 30°C

Temperature(in °C) = X (TSpara—TScar1) + 30°C

TScaz 8 105°CIREAL RIS IR HEE , Rl A UbhE: Ox1FFF OF18
TSca1 3R 30°Cla AL RIS RS, ReuEEA7sbl: Ox1FFF OF14
TSpata /& ADC #5401 52 bty HH4E

T AR AT R e B EE IER T Vsense Z2A — MBS [E], ADC M _EHE & 31t —ANa shit
B, FHEWSIXANEN, NFEERN % E ADEN 1 TSEN f7.
FIFH AR IS5 B R E SRR Vee E

ADC_DATAx
VREFINT = 1.2V = W xVce
FIH Vee SR Vehannnel
ADC_DATAx
VCHANNEL = W xVce

VREFINT [EE{E N 1.2V;
VCHANNEL /2 i& HJE ;
ADC_DATA /& ADC_DR H 1 ) i Kt »
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4096 Ko~ N 12 fi.

14.9. ADC H W

ADC Wi A] g AR AT — SR A

o LA —IRIEHLER (EOC Hrik)
FPAEA 45 (EOS brik)
MEHUE T IRR A (AWD Fri)
RPN B R RAE (EOSMP k)
MHAR LR A (OVR HriE)
ME R W RESL T R IE R E ADC I

& 14-5 ADC il

R HFpr& A5 REFE il
s H EOC EOCIE
Fe B e e R EOS EOSIE
B TR S BT AWD AWDIE
RFEBT Bl o) EOSMP EOSMPIE
SuRL OVR OVRIE
14.10. ADC #F 77 %%
14.10.1. ADC H AR #HF #4% (ADC_ISR)
Address offset: 0x00
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | AWD | Res | Res | OVR | EOSEQ | EOC | EOSMP | Res
rc_w1 rc_w1 rc_w1 rc_w1 rc_w1
Reset
Bit Name R/W Function
Value
Reserve
31:8
d
BHUE 14
RC W 2 R {83 ADC_LTR HI ADC_HTR 25 77 884 R (O I AR B A7 . S
7 AWD - 0 51HE%.
1 0: THIUEEMRE (BERGCHERIZFMRE)
1. BEME TR EE AL
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Reset
Bit Name R/W Function
Value
Reserve
6:5
d
ADC i #;
RC W M s R AR, BB AL %A, 2 EOC HrE T BEERH gk %
4 OVR 1 - 0 o ZME 170
0: Joid# k2l (BUEKMFC R Z AN BR1Z AL
1. O KkRE
JFF 45 bR £
s EOSEQ RC W . CHSEL 3 85 1 /3 91 4 45 SRS AR B A %A . BKAFS 135 0
1 0: ¥¥FFKAE TR (BB CaMENFERZIRE)
1: 37556 %
MR AR &
RC W MBI IE B 25 R HT I BE 45 FRT LA ADC_DR #4788 S I m), A
2 EOC 1 B 0 HEALZAL. IS 175 0 5k ADC_DR FAF#47E 0
0: BB A TR (EE RO EMFERZIRE)
1 EER B O R
KEEEE AR, TERR I IR B S RN, TR B AL, RS 1
RC_W b=g0)
1 EOSMP 0 B | B
1 0: AAAERFEM B RET (B3R O NERE R IZRE)
1: KRB IR
Reserve
0
d

14.10.2. ADC Hi¥iffifear /735 (ADC_IER)

Address offset: 0x04
Reset value: 0x0000 0000

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

Re | Re | Re | Re | Re | Re | Re | Re. | AWDI | Re | Re | OVRI | EOSEQI | EOCI | EOSMPI | Re

s s S s s s s S E S S E E E E s
w rw rw rw w
Bit Name R/W Reset Value Function
31:8 Reserved
7 AWDIE RW 0 A 11 s R
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B R B E AR 10
0: HEUE 14 i AN g
L R T i e

6:5 Reserved

ADC it i e for

B bR e B I P R R

0: ADC & AMiEife

1: ADC i # P Il g

J7 51 5 3 Hh K A AL

BT B A 5 45 R e A
0: JPHIEE AW AE R
I el

I e 2 SR PR A B AT

TR AR S 4 5 R e T A R A
0: HEHsEdOR T AL ik

1 W as g At ik
SRAFER 545 A W e L

A I o B A R A AR A A AL
0: SKFEAR &S5 R A g

1: SRAEbR B SE 5 Pl 8

4 OVRIE RW 0

3 EOSEQIE RW 0

2 EOCIE RW 0

1 EOSMPIE RW 0

0 Reserved

ViBH: X4 ADSTART=0 B (B PR AT A e # R AE AT ) 1R v LS IX e fi

14.10.3. ADC #Zfi| % 7% (ADC_CR)

Address offset: 0x08
Reset value: 0x0000 0000

31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 19 18 17 16
ADCA | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re Re Re
Res Res Res
L ] ] ] ] ] ] s s s s s s
rs
15 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | ADST | Re | ADSTAR | Re | ADE
Res s s s s s s s s s s P s T s N
rs rs rs
Bit Name R/W Reset Value Function
ADC FHER 3, BB sl ADC KeE, KLk
31 ADCAL RS 0 SE IR BET E 33 0
0: KHETERL
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1: 51 KIE ADC, #:0 1 RUIEGHEIEAEREAT

30:5 Reserved

ADC 15 1 ¥ ey 4
YR B AL LA E R IEA BT H (ADSTP

4

LA 5 71 I ELE 5 ST 0 e A IR A
EIN-15322A

0: A IEAEHEAT IR ADC 12 1 # i dn &

1: 5 14%1E ADC, B4 1 &Y —/> ADSTP fir
A IETERAT

4 ADSTP RS 0

3 Reserved

ADC 3l 4
B EALZAE B ADC $i4. HRHE EXTEN[1:
O FrITC B ok v g e W SR AP S RIR By, 382 H i
P 5 A SRS B AT A3 o
— TERE S (CONT=0, DISCEN=0), ik
BA RS (EXTEN=00): ¥4 58 b 645 5N
(EOSEQ #fr i)
— fEIRES 0 (CONT=0, DISCEN=1),24
2 ADSTART RS 0 WAL (EXTEN=00): s iibrE
(EQC)
— JAAEBLR: 3T ADSTP @42 Ja, AR
ADSTP ¥ & HHENHTE O I
0: WA IEAEREAT (¥ ADC 54
1: 518431 ADC, 14 1 %KW ADC IE7E#AER]
BEIETER:
Note: Software is allowed to set ADSTART only

when ADEN=1 (ADC is enabled)

1 Reserved

ADC fiifigfir &

BAFBAZALHfE ADC, ADC K& 51E .
0: AM#hE ADC (OFF state)

1: f#fie ADC

0 ADEN RS 0

14.10.4. ADC FE %775 1 (ADC_CFGR1)

Address offset: 0x0C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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AWD | AWD DISC
Res | Res AWDCH Res | Res Res | Res | Res Res Res
EN SGL EN
RW | RW | RW | RW RW RwW RwW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ov
WAI | CO EXTEN[1:0 ALI SCA | DMA | DMAE
Res RM Res EXTSEL RES_SEL
T NT ] GN NDIR | CFG N
oD
RW | RW | RW RW RW RW RwW RW | RW | RW RwW RwW RwW
Reset
Bit Name R/IW Function
Value

31:30 Reserved

RGBSR, B SRR B AL
R 11060 M 00 3¢ 1 g N\ e

0000: ADC HLDU#I N\ JE1E 0

0001: ADC Hfilf N @i 1

0010: ADC HLH N\ 1E 2

29:26 | AWDCH[3:0] | RW 0000
1011: {35

1011: ADC Bifili \jiiE 11

1100: ADC il A\ jiiE 12

HoAthf: REGAL

v AWDCH[3:0] 7T & il iE o 75 2 1% 3] CHSELR Zr /s B
104 ADSART=0 i iR IETERAT M) SOV RS X SE

25: 24 Reserved

G T 1A g

A AT B AEBR AL

23 AWDEN RW 0 0: MMEREEIETIH

1. fEREET1H

X4 ADSART=0 i (HIERECH IEEAT ) SRR 5 iX L fr

FE—ANEIE B A I ARG 11

B AT BB ANE B AL U REASUE |15 7E AWDCHI3: 04 i B ¥l b
B T s

0: fEFTAIBIE b REREE 114

10 E—ANMEE FAEREILE 1M

124 ADSART=0 It (iR IEFEREATIE D SVF IR B IX LA

22 AWDSGL RW 0

21: 17 Reserved

16 DISCEN RW 0 LA
WA R E A Bz, RSN RE AR SR
0: AfFREIEZES AR
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1: fERERELAR

ANTT Be BEAE B AR I R U A RRIE S 22 1L & DISCEN=1 #/
CONT=1.

124 ADSART=0 It (LR IEFEATINE S VPR T XA

15

Reserved

14

WAIT

RW

EXEE AT

BT EAIEBRAZAL, A AL Al S R

0: S A RO ]

1: SR AT IT

X4 ADSART=0 It (F{RIZA IEAERAT D RVFRIT FIXLefr

13

CONT

RW

FLIRBE BRI

AT R BANE R ZAL. R E N 1, BEZOVBOER, Blla B0k

e

ANu] REREAE A AR IE SR X U AFREE S AR X ; 2510 B DISCEN=1 /I
CONT=1.

N4 ADSART=0 i} (FA{REHE IEESTHIES) RS IX 47

12

OVRMOD

RW

R R A

A AT v EAE BRI, C B O I kA R 5K

0: Hib# kR, ADC_DR /7 23R IH/E

1: MR AR, ADC_DR 27724t b — IRKEL sl T8 4
X4 ADSART=0 it} (Wi fRIA IEEBEAT (AR o vFifF 5 X tefs

11: 10

EXTEN[1:0]

RW

00

AR IR BN e AR PRI R

WA BB AE RO, IR R AN RE DK B

00: FEAFIRANKMAERE e B shi#)

01: _LTFHI R SR B AR

10: T BRI RE A IR SR

11 RN B v A SR Bl e )

X4 ADSART=0 I (BTRIEAH IEFEFHT IHEH) RVFER IS IXLefr

Reserved

EXTSEL[2:0]

RW

000

AR IR EN i %

TR PRk A 4 R B M A
000: TRGO(TIM1_TRGO)

001: TRG1(TIM1_CC4)

010: TRG2(Reserved)

011: TRG3(TIM3_TRGP)

100: TRG4(Reserved)
101: TRG5(Reserved)
110: TRG6(Reserved)
)

111: TRG7(Reserved

ALIGN

RW

Bl xt 5%
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BV B ANE Bz AL 80 X SR B X 5

0: A5

1. FEXF%

124 ADSART=0 It (LR IEFEATINE S VPR T XA

4: 3 | RESSEL[1:0]

RW

00

B VB A B M

00: 12 fi

01: 10 fi

10: 8 fir

11: 61

%24 ADEN=0 It} n] #R AR Ix B fir

2 SCANDIR

RW

FIHEF 5171

BT B B RE BRSO, BT 1

0: [l (AIfIE 0 RidEiE 11)

1. [T OEE 11 2EE 0)

X4 ADSART=0 It (F{RIZA IEAERAT D RVFRITFIXLefr

1 DMACFG

RW

B V) R i B

BAFPWEATERRZAL, EPTRl DMA B4 ik 7 /£ DMAEN= 1 i}

A

0 : DMA sk ¢

1: DMA fEH ik 4%

X4 ADSART=0 It (B {RIZA IEERAT IHEHL) RVFER I H X Lefr

0 DMAEN

RW

FLIRAF VI R

BT B RERRIZAL, H7E DMA TR0 4 . FIFH DMA f5iil 85 &

0: AMfifE DMA
1: f#ifit DMA

#HH

14.10.5. ADC K& %775 2 (ADC_CFGR2)

Address offset: 0x10

Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re Re Re Re Re Re Re Re Re Re Re
CKMODE
s s s s s s s s s s s s
RwW RW | RW | RW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re
Res
s s s s s s s s s s s s s s s
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Reset
Bit Name R/IW Function
Value

CKMODE ADC W8I, BT B RERRZAL, 0 UL ADC IR i
[3:0]: 0000: PCLK
0001: PCLK/2

0010: PCLK/4

0011: PCLK/8

0100: PCLK/16

0101: PCLK/32

0110: PCLK/64

1000: HSI
31:28 RW 0

1001: HSI/2

1010: HSI/4

1011: HSI/8

1100: HSI/16

1101: HSI/32

1110: HSI/64

Fofh:

{224 ADC Afilifigit ADCAL=0, ADSTART=0, ADSTP=0 and
ADEN=0). #{4 fo Vg fEix ey

27:0 Reserved

14.10.6. ADC Ri+h [H & /725 (ADC_SMPR)

Address offset: 0x14
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

Res Res Res Res Res Res Res Res Res | Res | Res | Res | Res SMP

RW | RW | RW

Bit Name R/W Reset Value Function
31: 3 Reserved
2: 0 SMP[2:0] RW 000 REEI ik i

WA ] TR B2 A R B T SR T SR R ()
000: 3.5ADC I 4 & 3
001: 5.5 ADC & & H#A
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010:
011:
100:
101:
110:
111:
% ADSART=0 it} (R fR B IEFEREAT IR Suvrikft

HiX

7.5 ADC B4 A #
13.5 ADC %4 JE 31
28.5 ADC i} 41 A 1
41.5 ADC Hf4h & 1
71.5 ADC i} 41 A
239.5 ADC i}l ¥

=l

14.10.7.

Address offset: 0x20
Reset value: OxOFFF 0000

ADC E 1/ BE% 7% (ADC_TR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res HT
RW |  RW|RW | RW | RW | RW | RW | RW | RW | RW | RW | RW
15 14 13 12 1 10 9 8 7 (] 5 4 3 2 1 0
Res Res Res Res LT
RW |  RW | RW | RW | RW | RW [ RW | RW | RW | RW | RW | RW
Reset
Bit Name R/IW Function
Value
Reserve
31:28
d
BAE 1400 e B A
27:16 | HT[11:0] | RW OXFFF | BAFRIAC, & B [ 140 BE
X4 ADSART=0 It} (R R IEAEREAT ) SRVFBA S XL fr
Reserve
15:12
d
BAUE T IR B
11:0 | LT[11:0] | RW 0x000 | ¥MPIEC, & A T I RKEE
X 25 ADSART=0 I (HR{R A IEAERHT ) VPRI 5 5h,
14.10.8. ADC @EEFER 75 (ADC_CHSELR)
Address offset: 0x28
Reset value: 0x0000 0000
31 | 30 | 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Re | Re | Re | Res Res | Re | Res Res Res Res Res Res Res Res Res Res
s | s | s s
15 | 14 | 13 | 12 1 10 9 8 7 6 5 4 3 2 1 0
CHS | CHS
Re | Re | Re Re | CHS | CHS | CHS | CHS | CHS | CHS | CHS | CHS | CHS | CHS
s s |s I1EI2_ |1EI1- S EL9 | EL8 | EL7 | EL6 | EL5 | EL4 | EL3 | EL2 | EL1 | ELO
R
RW RW RW RW RW RW RW RwW RwW RW RW RW
Bit Name R/W Reset Value Function
31: 14 Reserved 0
13 Reserved RW 0 AL, ESEERIIRE
Wi 12 (VREFINT) i&4#{d g
0: RikrpiZidiE
12 CHSEL12 RW 0 1. iz
04 ADSART=0 Itf CHfifR¥EA IEAEREAT I FRVFHAT
iz
BIE 11 (TS) EFHHRE
0: RikrpiZidiE
11 CHSEL11 RW 0 1. iz
104 ADSART=0 Itf (HffR¥A IEAEBEAT I FRVFRAT
Hizhr
10 Reserved RW 0 AL G, ToskbRIRR
T
BRI B IX ey, € T A i
9: 0 CHSELx RW 0x0000 0 MBI X
1 R B IE-x
024 ADSART=0 It R (R AT IEAEEAT M5 400) SLVFici:
XA
14.10.9. ADC ##E& 4 (ADC_DR)

Address offset: 0x40

Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
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DATA[15:0]
R R R R R R R R R R R R R R R
Bit Name R/W Reset Value Function
31: 16 Reserved
LA
15:0 DATA[15:0] 0x00 AL R BRI IE I e g T L E AR
B R e 3 S B A TR
14.10.10.  ADC K#RERIRASFF4(ADC_CCSR)

Address offset: 0x44
Reset value: 0x0000 0000

31 30 29 28 27 26 | 25 | 24 | 23 [ 22 | 21 | 20 | 19 | 18 | 17 | 16
CALON | CALFAI Res Res Res Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re
L S S S S S S S S S S S
R RC_W1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res CALSMP[2:0 | CALSE Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re
] L S S S S S S S S S S S
RW RW
Bit Name R/W Reset Value Function
Calibration flag, #r& ADC f&#EIE{EREAT .
31 CALON R 0 1: ADC Rl IR AT
0: ADC R L5 BAR JH 5l ADC ik
Calibration fail flag, &7~ T ADC KR
2, 5 CALON FLA1EH
CALON=0. CALFAIL=1: ADC k%Ki
CALON=0. CALFAIL=0: ADC /&3
30 CALFAIL RC_W1 0
CALON=1. CALFAIL=0: IE{ER:H
CALON=1, CALFAIL=1: LEXCIRZ
WEfEEAL, S 1 EF S ADCAL=1
WE% .
29:14 Reserved - 0 -
Calibration sample time selection
1312 CALSMP[2:0] W 0 WAL E R, ALE calibration [fSRAEH B
FRY BT A A A4
00: 2> ADC I & 3
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Bit

Name

Reset Value

Function

01: 4/~ ADC It i 11

10: 84> ADC I % & 1]

11: 1/~ ADC 4t 1

RAERTEC B SMP 1A A, Rk 4h ks
T, AT Bt SRR v ol J A K 1 ) Rt

11

CALSEL

RW

Calibration WA MR, F TR 75 ER M
I A 25

1. Wi OFFSET AR 2tk &

0: Wik OFFSET

10:0

Reserved

0 -

14.10.11.

ADC B E# f7%¢ (ADC_CCR)

Address offset: 0x308
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | TSEN | VREFEN | Res | Res | Res | Res | Res | Res
RW RW
15 14 13 12 11 10 8 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res
Bit Name R/W Reset Value Function
31: 24 Reserved
IR R RENL, BRI AT B E NSRRIz, R ARG
FEAE IR
23 TSEN RW 0 0 ke
1. ffifE
04 ADSART=0 It} (i fRi A IEAEHEAT I H  Fovr il
Hixefy
FLHE Vrefint fEREAL, B AT I EAITERR AL, (ERE/ANVERE
HifE Vrefint
22 VREFEN RW 0 0 ke
1. ffifE
14 ADSART=0 It} (i fREA IEAEEAT IR SUvFE
HIXEfL
21: 0 Reserved
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15.

15.1.

Lk B 28 (COMP)
% 4

AR 2 MBS (General purpose comparators) COMP, 43-%]/& COMP1 1 COMP2. iX
AT DU N s, ] LS timer ZHA7E— (A

bl Ase 2% T LA an g -

B BRGSOk, PRI R U Th A

BB S

B Y 53kRE timer ) PWM #8205, Cycle by cycle [ H s il [7] #%
15.2. COMP F B 4% it

u AR AR A PTG E A IR N, DLSGE RIS B H R e

HiJE VCC
B A SRR 1) A
> WS RS AR RN 3 AN HUE (174, 1/2. 3/4)
R i Ty e T i B
AT S PR BN DA
iy AT AR R 1/0 B3 timer PRI AAE N fi
> OCREF_CLR 1t (cycle by cycle K HL 7]
> NPRIE PWM shutdown 414
COMP1 A1 COMP2 wJ LLZH 4 f% window COMP

it
>  ZP% /0 pin
>
>

A COMP BAT ™A fE 71, HIESH WMRIIFEREK (sleep Al stop #2300 (M GEit EXTD
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15.3. COMP Ih gt Hi R

15.3.1.

COMP IEHE

COMP analog COMPIWINMODE COMP_CTRL
& COMPLINPSEL
pBs []—COMPL_INPO ‘% WINMODE FLTEN  comp1pOL PAO/PAG/PAM/PBO/PBSJJ
pm@ COMP1_INP1 i COMPUNg’\ v COMPI_OUT >4
COMPI_INP2 > OMP1| OUT B
PALL S COMP1_INI COMPL > filter COMP1 interrupt request |
- (to EXTI 17)
<
COMP1INMSEL] TIM1 BK1
TIM1_Ocref_clr
TIM1_ETR
TIM3_Ocref_clr
vee [h___COMPL_INMO Emg_gi
Ts vou& COMP1_INM1 -
—oB1 COMPI_INM2
PAD COMP1_INM3
COMP2INPSEL| PA2/PAT/PA12 » ]
comp2_ouT
PB4 COMP2_INPO FLTEN  comp2pOL
PBE COMP2_INP1 E E E E . compa our v
COMP2_INP2 WINMODE 4= ;
PAS COMP2_INP3 [dddd comp2 > fiter COMP2 interrupt request
PF3[ ] - (to EXTI 18) >
COMP2_|INM
VREF1P2 >+ COMP2INMSEL ¢ TIM1_BK1
OPA -
TIM1_Ocref_clr
-~ Aresn] COMP2WINMODE | T TR
TIM3_Ocref _clr
‘ TIM16_BK
Scaler T % Vaewr TIM17_BK
SCALEREN
% Vreewr SCALEREN |«——
% Vreewr
vee [r1-COMP2_INMO
Ts vouT| _COMP2_INM1
~ pB3[]_COMP2_INM2
pg7[[].COMP2_INM3
pA2[1.COMP2_INM4

15.3.2.

15-1 PLEES BALAE LR

COMP &A1 A =5

FE LLAS B 5N /O, AZAE GPIO 251788 Pl i B A A 2 o
b s g rT LLUEE 7E GPIO S FH D) REIEIE (alternate function) %422 1/O pin.
B AR T DAAE PN B 3 A timer IRFIN, X FILL T B Y-
HERA R, PWM {55 1% & shut-down

%1} OCREF_CLR %I \[fj Cycle-by-cycle Hijfi#1f

15.3.3.

fisf 3 ) o AR 3
COMP B A7 A4

COMP HEHLA AN B «
1) PCLK (APB clock) , FH T 4505 & 47 # h (L i b
2) COMP B, F T ML LB 28 5 (0 i CREIUMRY H PO it . BB Bt 55D OB b, WIOE %
9 PCLK. LSE =% LSI. 4% A stop B N TAERF, 263 LSE 8% LSI.

COMP HEHLf 52 245 5 U5 A -
1) AL A L GRS B . SR BRI ERSS) RN, ZEAE 5 EHE APB EAJE
1 COMP #iHe A4 )i (RCC_APBRSTR2.COMP1RST #1 RCC_APBRSTR2.COMP2RST)
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15.3.4. COMP B{ENLH!
P nl LATE 2 A, BIand AR E Ry . X T AR R L T RN, BRI FF
#8510 45 A1 PC (program counter) JEGLEF, LR MIFE R AN BER S .
B, PRI AR A 8 T A S R (B
WIERZFAER S 58, COMPx Lock A7 EH B 1, XHFEA AR L MR 13, 45 COMPx Lock fi.
IR BES B S I B ALE 5 A .

15.3.5. Window L#: 28

Window EEAL s AR FH e i A H0L P e 2 75 AE A AN v BB VS TR A o

AT DE A LA A A2 window LR #S #3100 O AL Fl, s ) IR 38 2 31 A B e 43 719 non-inverting (+
Ui ) BN, R A R B AR A3 B BN LI AR 1) inverting BN (<3

i fd At WINMODE 7, #J LUK PN EL %2 1) non-inverting (+3I \5) JERS]—i2, &HTE — 4 1/0
pin [I1EF

Input COMP1_INP
+ COMP1_OUT
Upper threshold L compP1 INM_ COMP1_>——
b
COMP2_INP
. >+ COMP2_OUT
Lower threshold comp2 S%
COMP2Z_INM >

15-2 window comparator

15.3.6. IR

A G R T T L AR R e e, s T DM RE A A IR D g (i i fié COMP1_CSR )
HYST iz, ] [EH 4T COMP1 il COMP2 fiR i Th Bt

15.3.7. etk
ECELER I DhAEFIAL 4 3R 7] LI iE COMPx_CSR % 174 ] PWRMODE[1:0]67 KL FEA R, PASLHILE
5 N FH ) dE A 1) trade-off. Al ik 1R AL 45 high speed A1l medium speed Fifl, A%} & high speed
mode FIIIFETE K, HHIERMEE N, HERE, Mk stop 27, W% PWR_CR2 #7748 LPR=1 (EJiE#¢
H low power regulator fltH) , 72 ¥ 451 &€ COMP #£ Medium speed(PWRMODE=01).
seak, NBERThEE, APB R #HF1 COMP R4 RCC_APBENR2.COMP1EN (fl
RCC_APBENR2.COMP2EN) #fil, #AFrIfEffH COMP iy, A fHRE X175 -

15.3.8. He i B I8
AT LLEIT % 5E COMP_FR 27748, {fifk COMP Fyf ik o i B 7 eI BE 13 o 1 7% ¥ R M
COMP_EN {§REHI 5E il »
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COMPEN

FLTEN

e H
e e

— PRI — — o TN
ISUEREH ]

BRI L
Y

e R I ] EH FLTONT 25 47 38 1 I (e, o EER J5) A9 (FLTCNT+2)T

Kl 15-3 COMP filter

15.3.9. COMP it
EU 250 s A v AR 0 N BB ERE ) EXTI 454128 (extended interrupts and events) . fFHL i #e A B )
EXTlline (17 A1 18) , Faef ™A Hr e k. AR IR IHLHTBE A AE M ARThFE e i .

15.4. COMP &H 17 %

15.4.1. COMP1 # | FRZA %7725 (COMP1_CSR)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 | 28 27 26 | 25 | 24 | 23 | 22 | 21 | 20 19 18 17 16
COMP_O | Re | Re Re | Re | Re | Re | Re | Re | Re | PWRMODE[
LOCK Res Res HYST
uT s S s s s s S s s 1:0]
RW R RW RW RW
15 14 13 | 12 1 10 9 8 7 6 5 4 3 2 1 0
SCAL | COM
POLARI Re | Re | WINMO | Re | INPSEL[1
Res INMSEL[3:0] Res | Res ER P1
TY S S DE S :0]
_EN _EN
R R R R R R
RW - - RW - RW RW
w Wi i W | W|W|W
Bit Name R/W Reset Value Function

COMP1_CSR %173 lock

BAEAL, RABAEE. UPEM, NabiE
31 LOCK RW 0 COMP1_CSR Zrff#sfI i fi 32 4L

0: ARBE, LSBT

10 BlE, AN AR

30 COMP_OUT R COMP1 HirHpRAS
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Bit

Name

Reset Value

Function

R, MR T COMPA 7E£8t BRI i th

29: 20

Reserved

19: 18

PWRMODE[1:0]

RW

COMP1 Ijef ik %

WA S, e dF T DIFEAH I R IY COMP1
% . high speed #:X FIh#HE K, delay B/

00: High speed

01: Medium speed

10: High speed

11: High speed

#: 1% bit "% LOCK Ihfgdz il

17

Reserved

16

HYST

RW

COMP1 1 COMP2 iR ¥ Th e i g i
0: R IhAEER A

1: BHIREAERE

15

POLARITY

RW

COMP1 ik +%

ARSI RS weieE)
0: ANz

10 KA

14: 12

Reserved

1"

WINMODE

RW

COMP1 #iHi%E# (window B

BT S GRS )

0: {55% INPSEL[1:0]%#%

1: COMP2 f¥] COMP2_INP {5

TERE M COMP ) WINMODE # AR R it

10

Reserved

INPSEL[1:0]

RW

00

00: PB8
01: PB2
10: PA1

11: Reserved

INMSEL[3:0]

RW

0000

0000: 1/4 VREFINT
0001: 1/2 VREFINT
0010: 3/4 VREFINT
0011: VREFINT
0100: vVCC

0101: TS

0110: PB1

0111: Reserved
1000: PAO
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Bit Name R/W Reset Value Function
HAth: 1/4 VREFINT
3: 2 Reserved
VREFINT #HXHIAflifE, 4iL$% VREFINT. 3/4
VREFINT. 1/2 VREFINT. 1/4 VREFINT HAFfq—/Mf
1 SCALER_EN RW 0 MBS AR, HE ST TR AAE AR AL
0: A4TJF SCALER
1: {fifit SCALER
COMP1 f &1z
0 COMP1_EN R 0 WA S (U A BBE )
0: Disable
1: Enable
15.4.2. COMP1 B % #723(COMP1_FR)

Address offset:0x04
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLTCNT1[15:0]
RwW RW | RW | RW RwW RW | RW | RW | RW | RW | RW | RW | RW | RW | RW RwW
15 14 13 12 11 10 9 8 7 (] 5 4 3 2 1 0
Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | FLTEN1
RwW
Bit Name R/W Reset Value Function
PLEES 1 RAFIEBT H 25
3116 FLTCNT W 00 RFEI By APB B LS| Bt LSE. IR EUE M E . R
FERBOE B BT B, 85R Bl .
FRETHSUR W=FLTCNT[15:0]
15:1 Reserved 0x0
Eeds 1 BB T REC &
0 FLTENA1 RW 0x0 0 LA IR
1. fEREE IR B T RE
Note: %47 4257E COMP1_EN 2y O i 17
15.4.3. COMP2 #EH|FREHFF#(COMP2_CSR)

Address offset:0x10
Reset value:0x0000 0000

31 30 29 | 28 27 26 | 25 24 | 23 (22| 21| 20 19 18 17 16
COMP_O | Re | Re Re PWRMODE[
LOCK Res Res Res Res
uT s s s 1:0]
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RW R RW RwW
15 14 13 | 12 1 10 9 8 7 6 5 4 3 2 1 0
COM
POLARI Re | Re | WINMO | Re | INPSEL[1: Re
Res INMSEL[3:0] Res Res P2
TY s S DE s 0] S
_EN
R R R R
RW - - RW - RW | RW RW
Reset
Bit Name R/W Function
Value
COMP2_CSR % 17#% lock
BAEAL, REARNTEE. SHENM, WSPiE COMP2_CSR
31 LOCK RW 0 AAFARIETA 32 L
0: RYE, AIEEEAFFRH
1. BiE, AR
COMP2 #ii IR #
30 COMP_OUT R o
%A R, BRMET COMP2 1E4: 5 A% ik 35 1 4 B
29: 20 Reserved
COMP2 e ik
TS, R T DR AN TR ) COMP2 38 B2
00: High speed
19: 18 PWRMODE[1:0] RW 01: Medium speed
10: High speed
11: High speed
TE: 1% bit 4552 LOCK Ihfig ¥ .
17: 16 reserved
COMP2 # 1t % £
AW S (R wsiE)
15 POLARITY RwW
0: Az
1: A
14: 12 Reserved
COMP2 A J [ ()% Hi i % (window #5x0)
BRI (AR A w8
11 WINMODE RW 0: {55# INPSEL[1:0]%k#
1: COMP1 [f) COMP1_INP {55
HEE P COMP K WINMODE #5 2 R [R] I B
10 Reserved
COMP2 A Jz % ({5 5 1 5
9: 8 INPSEL[1:0] RW BAFEATS G A #8iE)
00: PB4
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Bit

Reset
Name R/W Function
Value

01: PB6
10: PA3
11: PF3

0000: 1/4 VREFINT
0001: 3/4 VREFINT
0010: 1/2 VREFINT
0011: VREFINT
0100: VCC
INMSEL[3:0] RW
0101: TS
0110: PB3
0111: PB7
1000: PA2

>1000: 1/4 VREFINT

Reserved

COMP2 ffigEhr
BAFEEATS Can S s aie)
0: Disable

COMP2_EN RW

1: Enable

15.4.4.

COMP2 8 & 7 7%(COMP2_FR)

Address offset:0x14
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLTCNT2[15:0]
RwW RW | RW | RW RwW RW | RW | RW | RW | RW | RW | RW | RW | RW | RW RwW
15 14 13 12 11 10 9 8 7 (] 5 4 3 2 1 0
Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | FLTEN2
RW
Bit Name R/W Reset Value Function
LS 2 RAFDE BT H 25
3116 FLTONT2[15:0] W 00 RFEI By APB B LS| 3t LSE. IR EUE M E . R
FERBOE B BT B, SR Bl .
FRETHSUR W=FLTCNT[15:0]
15:1 Reserved 0x00
PLes 2 BB T REC B
0 FLTEN2 RW 0x0 0: ZRi-Hrr ik hae
1. fEREE IR B T RE
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Note: {7 25204 COMP2_EN Ay 0 i B A
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16. LED = #i 28

16.1. LED f& 4+

ATH SR 1~4 A 8 BralIL B LED & iz hlshat . 2y i@t 4 N SCRpE KRR
(80mMA/6OMA/40mA/20mA T E ) T (PB) , #arHi X M 555 4 4~ 7-segment B4, [Fl—f A R A=

— T

16.2. LED Zh e N+ 4
mERE

<
o

OOOOOOOG C
ORNWAIION
4

DATA3 DATA2 DATA1 DATAO

nuLuLLLLULWL
mmmmmmmm

Kk
K
%
W
™) (E
]
v
R%
Skh
Zxh
ik
%
%%
&
KK

("

o)
o
<
w
A
5
KK
"k
Ok

I
I

com2 >
com1 >
comMmo >

Bl 16-1 ZR %N FHER

LED_COMO~3 { ] COM0~3

< » LED_Data0 —>»
» LED_Datal —>»
Seg0~seg7
APB » LED_Data2 —»
interface | » LED_Data3 —>»

LED¥2 il HL 2%

)

syscl | UM

16-2 LED 2244 &

m LED #H|2RF5

LED controller ] LABRZ) 1-4 DMERDE, IRIEWIF A
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16.3.1.

Reset value:0x0000 0000

TL M2 T T2 TIOT2TL T2 TL T2 TLT2 T2 LT
como™ loawo et
com1 IM pataif
com2 —— a2 pata2"
coms T T T R e

(1Y) R N IR RRN NN S R I

Kl 16-3 LED controller sequence

BAtiEL S LED_DRx arfras, SHE AR LE .

WA ECE LED_TR Zi4Fas, 7748 T1 M T2 If ], AR SRy A scR. &40 T1 (Bl 14
B mmta) J5, HEFE SR . T2 B, GPIO Wit &#i . F—mE, Regsm— 8.

16.3. LED & 77 5

& &% (LED_CR)

Address offset:0x00

31 30 | 29 28 27 | 26 | 25 24 23 | 22 21 20 19 18 17 16
Res | Res | Res | Res | Res [ Res [ Res | Res | Res | Res | Res | Res | Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LED
Res | Res | Res | EHS | Res | Res | Res | Res | Res | Res | Res | Res IE LED_COM_SEL[1:0] ON
RW RW RW RW
Bit Name R/W Reset Value Function
31: 13 Reserved -
LED & 5 FE G Bt B AZ I .
0: 3k LED COM #ith
1: LED COM fithi, 10 N K¥BNHEST. Biss LED IO
(PA15. PB3. PB4, PB5) [ GPIO_OSPEEDR ki1~
WBhEe s (LR KR
00: Level 0, Brf#ikEfE)y COM HH 10 B IR
12 EHS RwW 00 e 71 20mA
01: Level 1, Bra#kE(E) COM HH 10 B IR
fi£ 71 40mA
10: Level 2, A Bk (EJy COM HI 10 & JAIE HIiR
fi£ 71 60mA

11: Level 3, P #kidkE N COM L 10 B HHITE Bk
fit 77 80mA
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Bit Name R/W Reset Value Function
11: 4 Reserved
LED Wi fefr
3 IE RW 0 0: LED Ik Afiifig
1: LED ik fdifg
LED #id & ik 5
00: 1M ¥r
LED_COM_S
2: 1 RW 00 01: 2 MEF eI =IT
EL[1:0] N
10: 3 NEUFRTET
11: 4 MRS
LED ffigda il fr
0 LEDON RW 0 0: LED AM#fifg
1. LED fiifi

16.3.2. W& 4% (LED_PR)

Address offset:0x04
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Res | Res | Res | Res PR[7:0]
RwW
Bit Name R/W Reset Value Function
31: 8 Reserved -

LED Tt 4 s Hdzs il A -

flep = frok/(PR+1)

Horpre

fLeo I N 4% TAETHEUR I Bl g
fecLk 9T RGN PP RE

PR T 4 5 5

7: 0 PR[7:0] RW 0x00

16.3.3. i A 7748 (LED_TR)

Address offset:0x08
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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T2[7:0] T1[7:0]
RW RwW
Bit Name R/W Reset Value Function
31: 16 Reserved -
5. S— W 000 LED Ve [ 4z, T2 4£ fiep Fit4k

e T2 ARE0 0, SWIBEPEA &R S 7
7: 0 T1[7:0] RW 0x00 LED szt %], T14E flep FiH¥K

16.3.4. ¥IE & 1728 0 (LED_DRO)

Address offset:0x0C
Reset value:0x0000 0000

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

Bit Name RIW Reset Value Function
31: 8 Reserved -

7 DATAO_DP RW 0 DATAO ff) DP % i

6 DATAO0_G RW 0 DATAO ¥ G & sz

5 DATAO_F RW 0 DATAO 1) F & 5%

4 DATAO_E RW 0 DATAO i) E & 5%

3 DATAO_D RW 0 DATAO [ D & siss

2 DATAO_C RW 0 DATAO 1] C & 55

1 DATAO_B RW 0 DATAO ) B & sti5e

0 DATAO_A RW 0 DATAO 11 A & 5%

16.3.5. BIEFA4% 1 (LED_DR1)
Address offset:0x10
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

Res | Res | Res | Res | Res | Res | Res | Res DATA1[7:0]

RW
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Bit Name R/IW Reset Value Function
31: 8 Reserved -
7 DATA1_DP RW 0 DATA1 ] DP & i
6 DATA1_G RW 0 DATA1 ) G & /5%
5 DATA1_F RW 0 DATA1 I F & fi
4 DATA1_E RW 0 DATA1 K E & 5%
3 DATA1_D RW 0 DATA1 ) D % i
2 DATA1_C RW 0 DATA1 [ C & miss
1 DATA1_B RW 0 DATA1 ¥ B & /5
0 DATA1_A RW 0 DATA1 {1 A & 55
16.3.6. HHE 4% 2 (LED_DR2)

Address offset:0x14
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res |Res | Res |Res |Res |Res |Res | Res |Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res DATAZ2[7:0]
RwW
Bit Name R/W Reset Value Function
31: 8 Reserved -
7 DATA2_DP RW 0 DATA2 [f) DP & fi5%
6 DATA2_G RW 0 DATA2 [f] G & =
5 DATA2_F RW 0 DATA2 [f] F & 55
4 DATA2_E RW 0 DATA2 I E & i
3 DATA2_D RW 0 DATA2 ] D & rise
2 DATA2_C RW 0 DATA2 ] C i 1i5%
1 DATA2_B RW 0 DATA2 f] B & nist
0 DATA2_A RW 0 DATA2 ] A & pise
16.3.7. B IE 748 3 (LED_DR3)

Address offset:0x18
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res |Res |Res | Res |Res |[Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res DATA3[7:0]
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RW
Bit Name R/IW Reset Value Function
31: 8 Reserved -
7 DATA3_DP RW 0 DATAS f{] DP & 5%
6 DATA3_G RW 0 DATA3 ] G & risz
5 DATA3_F RW 0 DATA3 1) F & 5%
4 DATA3_E RW 0 DATA3 I E & ii5%
3 DATA3_D RW 0 DATA3 [¥] D & i
2 DATA3_C RW 0 DATA3 1] C & 55
1 DATA3_B RW 0 DATAS3 ) B & sti5e
0 DATA3_A RW 0 DATA3 [t A & 5t

16.3.8. il %745 (LED_IR)
Address offset:0x1C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | FLAG

RC_W1

Bit Name R/W Reset Value Function

31: 1 Reserved -

WEPFE L, BS 1 EE.

LED 5% i AN s 1) vh bR A AL
0: LED ARFEHEANE I st

1: LED ST e

0 FLAG RC_W1 0

195/463



PY32F030 ER%I&%&FA

17.

17.1.

R R A (TIM1)
TIMA & 4+

Fi 2% timer (TIM1) H1 16 SLB AT i 7 A ES SR B H B Bt Bas . &l A iR &M 5, 4.
BANES GRS KK EEINE, BGE ™ A5 oy Galitbds. fal PWM. 58 DI B AR

PWM) .

ik e N3 T ) S RT DAgE P S INE B840 A5 28 A RCC I ffrdzsshi] 2 i e, MIMORD 2= R0 8] =52k timer
(TIM1D) F@EA (TIMx) timer &5 ML), AILEARMEIR. AT PAFEEEK .

17.2.

TIM1 = E &5 #:

16bit [r] F\ 5] T ECE ) bR R ) E 3 E R A

16bit AT gmFE o Aas, FRVEXTTHEES £ AR 34T 1 £ 65535 [1)4341 (on the fly)
21k 4 AT ETE

> HNHIR

> At AR

> PWM P24 GAZEas o5 5780

> FR kAR

B DX B} ) 7T S A2 £ EL M

1 FH A0 5 4 1) o I 388 0 N 2% FLZE (1 [R5 Ha

AT, EHEUREAIEUS, 4 R A A7 3

AR N T LR I 23 i S 5 BN E LRSS ARES
HIKT/DMA P2 A 18 DL 344

BB THEER ) b R, PRSI CRIER AR EGE N A RO
fiah e A

LD BTN

e LA

GIES PN

SRR (IES) Yo A 07 FH K88 IR A% IS v

fi A AV R A1 S R A s J 30 0 b A

vV V V VYV V
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Internal clock(CK_INT)

ETRF Trigger TRGO
ETRP Controller >
TIML ETR [] ETR Polarity selection & edge Input To other timers or ADC
- detector & prescaler filter "
TGl
ITRO —— ITR i Slave
ITRL > TRGI Reset, enable, up/down, count
ITR2 ———— > L} —» | Controller ! » up/ !
MR —————— > niFE > mode
»
TI1FP1 ? > Encoder
TIlFPZQ—> Interface

REP
register

Auto-reload reg

Repetition

—
Stop, clear or up/down counter

PSC | CK CNT +/1 CNT
Prescaler
TI1FP1 el Yy ccu TIM1_CH1
‘ XOR TIL | Input filter & Ic1 IC1PS - C1REF,
i —» —» Prescaler CC1 register DTG
TIM1_CH1[ | > edge detector |Tj1Fp2 > TIM1_CHIN
TRC
TI2FP1 L Clyu cc2l [ ] mm1_cH2
TI2 Input filter & [T12FP2 IC IC2PS C2REF
TIM1_cH2[ | > J,‘ H i [::
_ [J » edge detector » Prescaler CC2 register DTG T ] TIM1_CH2N
TRC —» A
CC3|
TI3FP3 = NN cal ] TIM1_CH3
TI3 i IC3 C3REF
TIM1_cH3[ ] » Input filter & —> —b‘ Prescaler —C3PS CC3 register DTG [::
edge detector |T|3Fp4 c TIM1_CH3N
TRC
4| CC4l
T4 | t filter & Tare > IC CC/WL‘ oo (o} OC:
nput riiter
TIM1_CH4 [ » TI4FP4 > J}‘ Prescaler | —C4PS CC4 register OCAREF utput ] TIM1_cHa
edge detector control
TRC ETRF A

TIM1_BKIN[ |—BRK Polarity selection

Internal break event sources

B 17-1 S i i) 2 I 28 SRR AE &
17.3. TIM1 I e iR

17.3.1. 3T

] 4 P o 4% ) BT B P S B A — A 16 A A RS AR SC I B Bh R A AR . XN T LA |
U O I A 5 M ol [ I AP A R o S i e €D R R B T S e

TS . B BN R A A7 AR A TR S 8S 2 A7 2 ] L RS, R T B e IEAT I S AR A 2

o} B G A4

B MERE A (TIM1_CNTD)

B FSEAR (TIM1_PSC)

B H3ERERFAE (TIM1_ARR)

B EEIE S (TIMI_RCR)

H I3 A A7 A TR kI, 5 B 5 [ ) E B A A7 A K U ) TG AR T A7 A . ARABTE TIMx_CR1 Z5/74%
T B R AL AR R AL (ARPED [T, TIke 4 75 17 35 1 PN 284 37 R sl /E B IR ) B 37 SR UEV I A5 1% 3]
AR AT EERIA R B (R R UREER I R R D I TIMx_CR1 aif£ 45 H1#) UDIS 7551 0
B, PSR ERT R AT DU R A

THECES B T2 T8 IR i) Bt CK_CNT 3Rkly, AU E 1438 TIM1_CR1 254738 ¥ B s e ir
(CEN) I, CK_CNT A A3
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EE, fERE T TIM1_CR %1788/ CEN i — ARt R, H8E IG5
WorashiR

T4 4588 AT K S8 R I B4 1 31 65535 Z IRl AT BAB /M. BRI T —A (1E TIMX_PSC 2 47 %5
(1) 16 AL aFfZ 34010 16 SLTHEEs . O AR AT AE 8 i A e es, BRI TEISATI B . B Ty 43
P SHAE N —UCE B FABRA R A
K 17-2 R 17-3 45 T AE T RIS 4TI, S SO B S 5 1

. Uyt uUUu UL
CEN |
Timer cock = CK_CNT o uL LI T ]
Counter register F7_)(F8)(F9 (ra)FB) FC) 00 01 ¥ 02 03
Update event(UEV) T
Prescaler control register 0 b/ 1
Write a new value in TIM1_PSC
Prescaler buffer 0 1
Prescaler counter 0 ﬂnﬂnﬂﬂn

B 172 MBASRIOSEN 1 B 2 B, SR R E

o_pse iUy gy

CEN

Timer dock = CK_CNT uuduuyl I [
Counter register F7 F8 m@ﬁﬁ 00 01

Update event(UEV) T

Prescaler control register 0 b/ 3
Write a new value in TIM1_PSC

Prescaler buffer 0 3

Prescaler counter 0 ﬂaanﬂaa

17-3 4TS SHON 1 23] 4 0F, HEERE K

17.3.2. THEBR R
] bR,
) EAHOEER, RA O B BRI TR, SRS U O EFTIFUATH S, TR — AR R
R R A, TR R R LR G E R TR 5. PR E . S, 7E
SRR, P T

198/463



PY32F030 ER%I&%&FA

£ TIMX_EGR & 17 #5 H (i i o7 s il A2 ) 28 ) 15 B UG AL [FFE T LA 28 — AN SR S F

W TIMx_CR1 Z A7 #5111 UDIS fi7, W AZEIE SR A, 3K FE 0 n] DLIGE G 7E ) TR 305 A7 #8 HH '5 NBHE
B TR T 27 (735 16 UDIS AiE Z 200, WA= A g gt RUEXFE, 7ERZ A R b ms, T34
SWIE'0", RIS TSR 1 T A O(E T AR BB AN E) . bAh, R E T TIMx_CR1 Zf7# 1
URS HL(ERESEFIER), ®E UG MK — DR UEY, (HREEAEE UIF br & (1A 4 il e DMA
ER)e KRN T BERAER IR TG BT ECER ,  [R) A7 A SRR 2R T

MR R, FUANF AT R, BELERIR (K URS A7) 8 B 5 A E40(TIMX_SR %17
2 UIF £i7).

B EE R E NS TIMX_RCR #2382

B HEEEG T AR A R BT A A A (TIMX_ARR),

W TR RN X A BN TR AT AR 2R M E(TIMX_PSC Zi A7 8 N %)
TS 5T, 24 TIMX_ARR=0x36 i 323 75 A [F i Bh 45 R T Ish1E .

o b Uy iuuduuL Uy
CNT_EN |

Timer dock = CK_CNT yuuvuytuugugyl
Counter register 3
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) \

B 17-4 TFEERI PR IEL, YRR B O 1

o pse uUyuyddudyy
CNT_EN ‘

Timer clock = CK_CNT ﬂ H ﬂ ﬂ ﬂ H H
Counter register 0034 X 0035 0036 X 0000 0001 X 0002 0003
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) \

B 17-5 THEER I e B, R R SR O 2
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CK_PSC m w

CNT_EN

Timer clock = CK_CNT ﬂ H ﬂ H
Counter register 0035 0036 0000 0001 >C
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

K 17-6 TFEERI PR IEL, AR BT BA T O 4

o psc Uiy iuguugy

CNT_EN ‘

Timer clock = CK_CNT ﬂ

[ ||
Counter register 1F 20

|

[

—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

B A7-7 THEEE R, PRI B R T N

o b uuuUrduuyguay
CNT_EN |

Timer cock = CK_CNT U uydduguuy
Counter register 31 )(32)(33)34) 35/ 36/ 00} 01) 02 03) 04) 05 06} 07)

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF

Write a new value in TIMx_ARR/

36

K 17-8 PR FE, 24 ARPE=0 BT HHH(TIM1_ARR A TiFEN)
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o pse RN

CNT_EN |

Timer dock = CK_CNT yuuvuyivuyuyyl
Counter register FO
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Pal

Auto-reload shadow register F5 36

Write a new value in TIMx_ARR

K 17-9 iHEEs PR, 24 ARPE=1 B HI B 4 (Hi2E N TTIM1_ARR)

A TR

RS R, A SR A I R 0, SRS & HiITAE N B S BRI R R, IR A A
) R i

WA T EE S, A N GE R T E S A A A (TIM_RCR) B kUG, 447 R R 344
(UEV), AR HH028 T I A7 AL SR A

£ TIMx_EGR & 17 %5 H (i o7 s il AR a2 ) 38 ) 1% B UG A, R EIFERTBL™ A — NS
G

W HE TIMx_CR1 27231 UDIS A7 A LAZE IR UEV Ao SXAERT DURE G [ Fhe 2 27 A7 4 T 5 N e I S8 e
FE A7 . L UDIS MifliE ly O Z AT AN = A s k. AT, THEER 543 A0 B B in k(8 =5 T 4R 1
A, IR B SES TR T O TFUR (115 4 &R B E) o

UhAh, WREE T TIMX_CR1 #7281 URS AL GEFEFHIER) , W& UG A=k —NE R F UEV
EAREE UIF b & (B A=A TR DMA 15 3R), X0 T G AE R A SR - I B R T B i, IR = A 5
G TRANE TR N RY TS

MRAEF R R, FTA RS ARSI R, HL(RYE URS 7% B ) SRR EAL(TIMX_SR a7 4735 1 11
UIF fir )t 3 .

B EEHEEREE N TIMX_RCR 28 I 2

W TSR AT BN TR BN (TIMX_PSC 2 /725 1A -

W YT E BN A A R N TR B E (TIMX_ARR 27725 1 1 I 28) o
TE: HENREERTE VMR AN AT SR, BRI N — AN R 2 O 1
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cpse UUUUiyuuue gy

CNT_EN

Timer ok = CK_ONT uutuunungyyyyl

Counter register

05 )04) 03 02)(01){ 00 36} 35 34) 33 32 31(30}2F)

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

B A7-10 THEEST I, PRI Bl A T 1

CNT_EN ‘

LT T T T T
]
A

Update interrupt flag(UIF) ‘

Counter register

B A7-11 HEER R R L AR BB T 2

CK_PSC m w

CNT_EN

Timer clock = CK_CNT ﬂ H ﬂ H
Counter register 0001 0000 0036 0035 >C
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

B 712 AR PR, B B B T 4
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o rsc Ut uu Uyl
CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ H
Counter register 20 1F /oo
Counter overflow 7

Update event(UEV) ﬂ

Update interrupt flag(UIF)

B 17-13 iHEEs I R L AR BB T N

o rsc Uy uyEuy
CNT_EN |
Timer dock = CK_CNT UuyuUU Uy
Counter register 05
Counter overflow [
Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIMX_ARR

B 17-14 THECEEES PP I, 80 i FH R s B ) B T S
R FEA (F BT HE)

TEH O A, THEER AN O JFEATHEE E 3 (TIMX_ARR Zi474%) -1, 7= — /M s th
P, ARG RV 1 JF B AR NS R S SRS N O R IR E R L.

e FEAREAE TIMX_CR1 274745 71 (1) CMS ARZF 0 I 45 R i 7 e B a2, 4 i bl e o b
BB, Y. B RHE (PR 1, CMS="01") [ Eit$u (st St 2, CMS="10") [l
TR (RIS 3, CMS="117) .

AT, RS A TIMx_CR1 H1# DIR J a4z, & BRI 535 45 4 il 50 17

A DAPE AR RT3 L R 0 T B 7 A B st T DO B (R A B o8 P MR s i 28 ) 1
TIMx_EGR #7851 UG =B g Hk . SRJE, THEEEH O JFEATHEL, TR/ et BT I 0 JFihit

WE TIMx_CR1 {745 H 1) UDIS A7 0] LLAE 1 UEV S, Sk FE AT LU S 78 1) T 3K 2 4748 b 5 O\ BT I 58
WR T AE35. DR UDIS Rigid v O Z il A=A BEgr dith . SR, T3 SR 2 i 1 3h S ke,
kAl AT N

UbAh, WREE T TIMX_CR1 #7281 URS AL GEFEFHIER) , W& UG A=k —NE R F UEV
EAREE UIF b & (A=A TR DMA 15 3R), X0 T G 7E R A SR - I B PR T B i, IR = A 5
B B NGl T
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HRAETUHT RN, P R A7 S AP, IF H(RYE URS AL BEE) S br S AL (TIMX_SR &5 47 & i
UIF fi7 ) th sl B
B HEG A EE N TIMX_RCR F /74 H I N 25
W AR ST SN BN TR B (TIMX_PSC #1743 ) 1H
W CHHTE SN AT Y TR U (TIMX_ARR 274745 KA
FE: ROV oS i A ST, A s AR AL T RS RN TR, DR N s
T T BB (T B A e 3O BT A 1)

o _psc Uiy uy

CNT_EN |

Timer dock = CK_CNT uuuuyUUiyyuuy
Counter register o4
Counter underflow [

Counter overflow [

Update event(UEV) [ ] [

Update interrupt flag(UIF) ‘

K 17-15 1HEgsnt F I, PSR 3iE 7oA 1, TIMx_ARR = 0x6

o b uuyuyduuugyyy
CNT_EN ‘
Timer clock = CK_CNT ﬂ H ﬂ ﬂ ﬂ H ﬂ
Counter register 0002 0001 0000 X 0036 0035 X 0034 0033
Counter overflow H

[
Update interrupt flag(UIF) ‘

K 17-16 1IEEsnm FE, W85 -FA 2, TIMXx_ARR=0x36
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CK_PSC m w

CNT_EN

Timer clock = CK_CNT ﬂ H H ﬂ
Counter register 0034 0035 0036 0035 >C
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘
Note: 7Eoverflow =L UIFHS, H ) % 548 0238 1522034 50 07

Bl 1717 tHEEs e F R, A R R 4, TIMx_ARR=0x36

o psc Uiy iuguugy

CNT_EN ‘

Timer clock = CK_CNT ﬂ

Counter register 20 1F 01 m

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

K 17-18 iHEEs I P I, AR B SR T N

o pse JuuyuruiuduudEyy
CNT_EN |

Timer dock = CK_CNT Uiy duuuyyuy
Counter register 06 )(05)04)(03)(02,(01){ 00} 01) 02)(03)(04)( 0506 07)

Counter underflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD 36

Write a new value in TIMx_ARR

B 17-19 iH5asm # -, ARPE=1 IS ¥ H 4R (1308 T i)
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opse JTUuvrUIuuy gLy

CNT_EN |

Timer cock = CK_CNT UuuUUUUU Uy

Counter register F7 >
Counter overflow [

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD 36

Write a new value in TIMx_ARR

K 17-20 iH8asn PR, ARPE=1 B BHT 4 (I Bgs i )
17.3.3. BEE W TS

IR RE 2 /S R - 1 N N [ B s s STl T X K G e S oo M o S o N =R o S e
FEA . XA MR A PMW 5 SR A FH .

XEWRELES N PO B TR, BRI A 8B IR 25 T ar 3 (TIMX_ARR HEJEHA
T AF A, TIMx_PSC e f7 a5, A 1 LB T IR/ LB & A7 2% TIMx_CCRx) , N ;2 TIMx_RCR #
SR IO

B VR AR NIRRT — SR AR A I 3

Wi RO R R O A i

LI N W N g g Wl )

B SRR AR AR . BRI RS T PWM B ECRTE IR AL 128, (HE REfETE
A PWM A 2 REHT G EP et S5, ORI &R, i PWM 1Y
FIBT— IR ELEL 2T A7 4%, WK I 73 HEE N 2xTek.

HETHES R BamEr), EEMEE N TIMx_RCR ZFFA7as IMEE Lo U HHAH R =4 GEdixE
TIMx_EGR i) UG fiz) s i i i 1 i P Az il #5774, MBI E BT M E 2 2/, SRR A SR
. It H TIMx_RCR 25 1745 Hh 1) P 75 bt 5 48 4 31 ° S T H s

T, 4T RCR WA SUE, BT 24 RCR /28805 AR T H 0B HF 4G, Il bns . B
T, WEFEA A WIRE RS EER 2 AT RCR, fE L AR 4. flin, X+ RCR=3 K, &
B AR S 4 ) B EGE S (T RCR 5 AR -
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B 2 A O B A A A A

B PR PR P P PSS N O A A N AN A
e Tt A R R
TIMX_RCR=3  UEV MTT TT TT T T T T T T

TIMx_RCR=3 andre-

e I R B R

UEV —>»

counter-aligned mode Edge-aligned mode

upcounting downcounting

NN AL NN
ANAAA WAL NN
ANAAA - WAL NN
AN AU NN

By SW By SW By SW

Update event: preload registers transferred to active
registers and update initerrupt generated

B 17-21 RNEBENTEIERPHFF, & TIM1_RCR MFAHREE

17.3.4. i Eh IR
PSS A T L DL R b At

PR B (CK_INT)

AR EP A 1 AMEREN S

SRR B 2. AMERUR SN ETR

WAL (TRx) = R — AN 8 E N 5 — A e R BT s . a0, wf DAREE — AN i 2%
Timer1 1E 95 — AN E 1 2% Timer3 (72 %% .

WERET8PYE (CK_INT)
TSR M T s 24 22 1, U] CENL DIR (TIMx_CR1 Z947#%) 1 UG fiz (TIMx_EGR Zf7#%) £Fst |k

HBEGGE

I H AR HE . A2 CEN AL S5 A 1, Ti5 Saias i i sk (b P9 i B CKCINT 424t
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AEpERERERERE

CK_PSE
CEN=CNT_EN |
UG
CNT_INIT
Counter clock = CK_CNT = CK_Psc IERRNRRRRRERERNRR RN ERNE]

Counter register

31 )(32)(33)34)(35)36) 00 01} 02 {03) 04) 05 | 06} 07)

17-22 — BT RO HI RS, A BRI Bl R 70 1

A SRR 1
2 TIMX_SMCR #1725 /1) SMS=111 if, AR g . v13es ny DAFE I & S N\ o (0 B~ B VR BT R
T
TIMx_SMCR
TS[2:0]
H
ITRx 0xx TI1F§ or% Encoder
TILED | 100 5 » mO‘I’el k
TI2F Rising 57 —FPL) 405 TRGI :Zzecloc
TI2 . Edge TI2FP2 CK_PSC
= Filter detector | TI2F_Falling 1? 110 ETRE 5 External clock 4
111 mode 2
ot |
(3:0] CK_INT Internal clock
mode
TIMx_CCMR1
| ECE | [ sMs[2:0]
Kl 17-23 TI2 AREBIN Fh 4] 1
1 ]
CNT_EN \
Counter clock = CK_CNT = CK_PSC ‘—‘ 7
Counter register 34 35 36
TIF
o~ /
Write TIF=0
Bl 17-24 AINRRRE 1 TR ] s
S SRR 2

i3S TIMx_SMCR # /#4311 ECE v 1, 1€ M. THEERE A MR il ETR AR —A> ETHEECR

B T4
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TI2F§ or%

TI1F or
Encoder
mode
TRGI 5 Externzl clock
mode CK_PSC
Divider ETRP Filter ETRF 5 External clock
/1,/2,/4,/8 DTS | downcounter mode 2
£7pS ETE CK_INT; Internal clock
ETP mode
[1:0] [3:0]
TIMXx_SMCR  TIMx_SMCR TIMx_SMCR

ECE || sMs[2:0]

TIMx_SMCR

B 17-25 TI2 AR ik fan AHE R

fCK_INT mmﬂ

CNT_EN |

ETR

ETRP

ETRF ‘ ‘ ‘
Counter clock = CK_CNT = CK_PSC H ﬂ
Counter register 34 >< 35 36

Bl 17-26 SRERIS RIS 2 T 4% i i

17.3.5. IR/ BB E
B — AR BB 4R B 2 — AN R R S (ST |, ISR ik
W LMWL |, RIS (Ho SR EmD .

B N EB XA Tix BONAE SR, IR —NERJE IS S TixF. 25, — il Pk £ A 4
A AME S (TiXFPx) & AT Ay MRS 1) &5 00 N fid A BB VR DR RAZ 1 1205 S Il fi St A

IR (IexPS) &

TIIF_ED
i : To slave mode controller
TI1F_Rising
T Filter | TIF [ Edge — 0 TPl | oy
fOTS | downcounter detector | TI1F_Falling o | 4

TI2FP1

10 |ic1|  pivider IC1Pg
TI2F_Rising(from channel2) o /1,/2,/4,/8
TI2F_Falling(from channel2 — TRC

= Bl )' 1 From slave 1

mode controller

| cc1s[1:0] [ Icps[1:0] | [ cciE |
TIMx_CCMR1 TIMx_CCER

B 17-27 #FR/LCBGEE (0. JBIE 1 AT
B4 P A — AN R AR R OCxRef(B A ) 1E ke, B 1 A b U 72 S 2560 B AS 5 AR
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\ APB bus \

v

‘ APB interface ‘

AT A lgrite CCR1H
Read CCRLY [ . e P >
read_in_progress @ | § rite CCR1L
Read CCRIy T 'ﬁ?—ﬁﬁ' R i<
R ap ure, compare

output mode
o

capture_transfer

comp al’e_t ransfer IMx CCMR1 |
cipg ™

0
OC1PE
Gl 1P

CC1S[1]
CC1s[0]

‘ Capture/compare shadow

Input mode register ‘ Comparator

(from time base)
TIMx EGR capture I
CClG CCiE CNT>CC§1
IC1IPS ‘ CNT counter ‘ CNT=CCR1
 —
Kl 17-28 3R/ LhBumIE 1 13 g
[ cC1P | TIMx_CCER
OCREF_CLR 0 D
0 utpu
. 0 ocref_clr_int x0 L Mode ﬁ»‘:‘
ETRF—{ 1 10 1 Controller
CNT>CCRL —output Dead- OC1 DT|11 A
. Mode time
CNT=CCR1
- LController OC1_REF | generator OCIND 11
10 0 Output | oy
0 o - Mode |——» |
1 Controller
A
TIMx_CCER
TIMx_CCMRI TIMX_BDTR [CCINP] [CCINE] cClE]
OCICE [OCIM[2:0]| [DTG[7:0]] TIMx_BDTR
Bl 17-29 3K/ HLGEIE M 4 (BE 1 & 3)
OCREF_CLR
TIMx SMCR —» Tothe master mode controller
ETRE =
1 occs

CNT>CCR4 —Otout

CNT=CCR4 Mode ocREr Output

oc4
Controller enable 75
circuit
CC4E TIMx_CCER
TIMx_CCMR2 | CC2M[2:0]

MOE | OSSI | TIMx_BDTR

MOE TIMx_CR2

K 17-30 ffi 3/ LI [t &2 (BIE 4)
RS LAt — NP R A A7 A — D5 T AR A ALk 1% %L%ﬂl?ﬁxf’ﬁ?ﬁﬁﬂagfrﬁ
FEMPAEAT, MR REAR THAR L, e AE R R AaT.
FELLBAEINT, FUR A A A R R B B T A fras T, VB TR a8 A AT RO AT LU

17.3.6. TR

TEINAARBET, R3] lex (55 DARR IRV S, TFE08s 00 2 i (B A7 2 3R LU A Ae s b . 4
RAHIREAERS, AR CoxIF fr& (TIMX_SR Zf7#%) #E 1, WiR WA DMA SEAERATIF, UK =4
Wik # DMA 53R . R AEMIREEN CoxIF O & s, WEEHiIrE CoxOF (TIMx_SR F/7#s) #
B 1. 5 CcxIF=0 A&k CexIF, mistBif7ifik7E TIMx_CCRx %17 8% o (3 3R 4ds th Al 7% B3 CoxIF. 5
CcxOF=0 #]j&Fk CcxOF .
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PAR B3 S B AR R 42 TI S N B B TR I R 23 (B 21 TIMx_CCR1 £ 8s 1, BRI

B B N i TIMX_CCMRA 24 2003 #: 3 T f N, BT L5 N TIMx_CCMR1 % 17 2% ' i)
CC1S=01, HE CC1S AA'00, iMiEuiilE NN, 7 H TIMx_CCR1 F {7848 Hisk.

MR N AT 5 1 RE A, TG A N DB IR O BT AR A T (R ON D Tix BE g N I 2 A A7 2
TIMx_CCMRx #4725 H1 1) IexF £i7). RIHIANG SERZ 5 A Ao B el ] #3h,  FRATATE
BRI KT 5 AR A P RATRT BA(BA Fek_int 4746 )8R A 8 U, DAMIATE TI1 F—
WESEI Y A8 ¥, BIFE TIMx_CCMR1 Z /78 H5 N IC1F=0011.

PEPE T I A R HIA s, 78 TIMx_CCER #4783 h 5 A\ CC1P=0(_LJH1Y)

BB AN TR A0 . FEARBIT, FATA B AR — N B PR 2, DR 50 A0 38 4 2
1E(5 TIMx_CCMR1 277 %) 1IC1PS=00).

% E TIMx_CCER #4725/ CC1E=1, RVFHIRITEESIE Bk

IR, @it % E TIMx_DIER #7448 (1) CC1IE A7 fuVrAH S b i sk, i id % & TIMx_DIER %
17 #5711 1f) CC1DE fi it ¥ DMA 3K

Y & VN ESRINE

PR R PR, THEGER A AR AL 15 B TIMX_CCR1 %4745

CCHIF b Bt B (P rbr ). KBS 2 NSRS, 1T CC1IF R & #ikk, CC10F i
1.

Wi E T CCUE A, W&/ A—A il

¥ E 17 CCIDE fi, Wis&7=4—1 DMAEK.

N T REERRE IR Y, B AR R R R AR S AT R, X T R R R AR R R
IS ECECHE < BT 7] B P~ A i A SR v 15 R
TE: WHE TIMx_EGR A7 3P MR CCxG A7, AT LU HF 7= A By N4l 3k Hh Wi Fl/ek DMA 153K
17.3.7. BWAEHRER (PWM input mode)
A AR AR AL — R, BRI A8, HAE S 5 A A A A [ -

PIA Tox {5 5 T 20— Tix A .
R 24 lox (5 5 NILIA G HRMRIER B
Horp—A> TixFP 5 S #AE Al A A AN AE 5, i AR A2 i 5 (e B B A

Blhn, JFEEMEHAE T LK PWM S5 1K Z(TIMX_CCR1 & 4728 )1 5 25 Eb(TIMXx_CCR2 2747 %%)
i, BRI R (BT CKUINT FATR AT 53 A28 (1)

#4% TIMx_CCR1 HIA 24N : B TIMx_CCMR1 27724/ CC1S=01(%+ TI1).

W THUFPA 194 B0 (P i 38t 21 TIMx_CCR1 H RS iH4e88): B CC1P=0(_LTHEH ).
%% TIMx_CCR2 45 %% N\: & TIMx_CCMR1 #1744 CC2S=10(%+ TI1).

3 TIMFP2 1943 R ME (3R %5 2 TIMx_CCR2): & CC2P=1( FR&USH %)
AR BMAGES: B TIMX_SMCR #7854 TS=101(GL % TI1FP1).

Fict B M sl 25 v AL B TIMx_SMCR H1f) SMS=100.

flinedtizk: & TIMx_CCER Ziff#H CC1E=1 H CC2E=1.
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TI1 L ‘
TIMx_CNT1 0004 X 0oo 0001} 0002 ) 0003 X 0004 X 0§00
TIMx_CCR1 0004
TIMx_CCR2 0002
IC1 captu&/& 1C2 captuM 1C2 captul/&
IC2 capture Pulse width period
Reset counter measurement ~ measurement

K 17-31 PWM # AR

17.3.8. R E A HER

e 1A 20(TIMX_CCMRXx 2774 1 CCxS=00) T, it ELHE 5 (OCXREF FIAHL ) OCx/OCXN)RE 8
Fe bR 5 BN AEEROIRAS , TAMIHR T4t LU AL A2 3R AN S R A L5 R . & TIMx_CCMRx a7 f7
2ErHI R OCxM=101, ElAT 5 B # ! EL 4% 5 (OCXREF/OCX) A RUIR A . 1X 4 OCXREF i3 B Jy i
(OCXREF 54 s A %L), AR OCx 193] CCxP WA K155 .

. CCxP=0(OCx = Hi-FAH %K), Nl OCx #st & JymHiF. & TIMx_CCMRx Z {74+ ) OCxM=100,
Al B OCXREF 155 M.

ZIEIUR, 7E TIMX_CCRX 561 27 47 s AT AR 2 18] 1 LB ARTEE AT, ARBL bR BB 2 1B . IR AT
SRS PEAAH LA BT AT DMA 183K o 308 23 78 T THI i HH LB a0 — 5 i A 4

17.3.9. LR
LTI e F SR f— N Y, BiE R — B RIS BN . i 88s ik L A A2 28 1
AR, 4 ERTh B i A
B R R (TIMX_CCMRX 2577 %5 11 (1 OCXM A2 )R 4 Hi M 12 (TIMx_CCER 27 7 4% 1 ) CCxP £ir)
5T SCIRELS H B0 B2 51 E . 7E LR ACUC RS, %6 51 AT DLERBF 8 1 HLSF- (OCXxM=000) % B i
A 2 H~F(OCxM=001). ¥ & R Jc 25 Hi~F-(OCxM=010) 23t 17 & 4% (OCxM=011).
BB WRIRAS A7 88 P (R hR B AL(TIMX_SR #7281 1) CexIF £i7).
FULE TR T BE A (TIMX_DIER 25788 H i) CexIE fiz), 7= A —A b
A B E T AL 8 BE AL (TIMX_DIER % 47 # # [1) CcxDE 17, TIMx_CR2 7 47 #% H1 1) CCDS 47 i%& #
DMA &K TRg), W4 —4 DMA i 3K
TIMx_CCMRx 1] OCxPE fi7 4% TIMx_CCRX 27 a5 /& 15 s 22l FH Pl a2 A7 s . 72t B suisE =X
T, EHFEM UEV X OCXREF F1 OCx %t 5 840
[F] 25 (G P AT DA B3 1 — ANV H BRI T it BB B e (7 B kA 2 ) 41 e FH Rt — A B kot
A LGB = i B A0 B
1. EEETHEER I B (AR, AN, TAM AR )
2. BAHN FIEHE S N TIMX_ARR 1 TIMx_CCRx Zifiastd,
3. WHE A ARG R, %8 CexIE i,
4. EPEEHRAE, Bl
— FRFHES 5 CCRx VLECI##HE OCx Mot 51, & OCxM=011
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— B OCxXPE = 0 2% il 2% 27 17 2%

— B CCxP = 0 P MM Ay a1 2

— & CoxE =1 ffifghi

— & TIMx_CR1 #4721 CEN A7) 31t 8%

TIMx_CCRx 2 78 R 1 72T AT i 6 8 1 B4R EAT 5307 DA AR Dk T, 2% P AR A FH Tk 2k A7 3%
(OCXPE="0", 5] TIMx_CCRXx (5T 2 /785 R RETE R AL T — U EHT HAF BB . FESGH T — M7

Write B201 in the CCIR register

Counter register 003A 003B /BZOO B201
TIMx_CCR1 003A 4 B201
OC1REF=0C1 \

Match detected on CCR1
Interrupt generated if enabled

Kl 17-32 fanhi EEEEL, #F OCH

17.3.10. PWM #E =R,
ik v 5 R A AT A AR PR 2R — N B TIMX_ARR 27880 5008 .t TIMx_CCRx #4728 8 5E 5 25 LU
55,

7E TIMx_CCMRXx 2785+ ) OCxM fiz'5 A “110” (PWM £&38 1) 5% “111” (PWM K3 2) , fighigil
37 M VB RES OCx i il iE 7 A4 — i PWM. 2l % & TIMx_CCMRXx %47 #& 1] OCXPE A {8 e AH M. 1) T
AR, RIFIEERE TIMX_CR1 #7231 ARPE £7, (7 FiH 5 Ao s B i ) i B 20 B 25 21 il
A

DR A AR R R, TR AR Rl R B 3288, BRUTETH S 3sH ia - e,
LB % E TIMX_EGR 2728 #1117 UG RLRAIIA T A 137 4745 -

OCx [ AT LLE i 14 7E TIMx_CCER 2772511 ff) CCOxP {5 &, ‘& Al AL E Jyim v T A sk i
2. OCx [k A gl it (TIMx_CCER #1 TIMx_BDTR Z/7%:#)CcxE. CcxNE. MOE. OSSI il OSSR £z
HA1H]. VW TIMx_CCER 27 /7 2% (A .

£ PWM f (20 1 80X 2) R, TIMx_CNT 1 TIMx_CCRx #A& e AT LU, (ST 38 11307 1))
DB SE A 75454 TIMx_CCRx<TIMx_CNT % TIMx_CNT<TIMx_CCRXx.

R4E TIMx_CR1 i /7245 CMS AL FPIRES, 2 B 23 e 8 7 A3t 55 1) PWM 5 5 B0 6 55 (1 PWM {5

=
Fo

PWM 3B 5
o [ Lit¥AE

4 TIMx_CR1 #7281 DIR AL AMRAIIHESAT ) i, 2/ R —4 PWM 1 611. 4
TIMx_CNT<TIMx_CCRx if, PWM Z#155 OCXxREF AN, HNAEK. Wi TIMx_CCRx H b E KT H
B EBEHA(TIMX_ARR), ] OCXREF £ 1. W LHAE N 0, W OCXREF f/FEA'0. TEN
TIMx_ARR=8 I i #1555 ) PWM BE 5241
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Counter register (o2l 23 a 56l 7) 8 of1)
OCXREF
CCRx=4 t“““““““‘(ggggggg
CCx1F ‘
OCXREF
CCRx=8 L“J
CCx1F (4444444447
OCXREF 1
CCRx>8
CCx1F
OCXREF O
CCRx=0
CCx1F

Kl 17-33 x5 PWM fr, [ B (ARR=8)
o [ TIHMELE
24 TIMx_CR1 ZF7Z 2% 1) DIR A7y i AT 10 R 58
£ PWM #5201, 4 TIMx_CNT>TIMx_CCRXx i} %155 OCxREF MK, SN NG . WH TIMx_CCRx H1f# Lt
BAERT TIMX_ARR 1 HZh EHHME, 1 OCXREF {FH: 51, %R AR 2E 0% 19 PWM %
PWM  Juif FriE s
1 TIMx_CR1 ZF 4788 1) CMS A7AJy"00° iy b skt 7458 20 (BT A H AR 7 B b OCXREF/OCx {5 5 #5 H [F]
fER). MRIEAFER CMS A% E, HHBRE AT AETHEES 7 Ert 8o a1, ErH s i it 8o 48 1. 5ldE
TSR ) A R RO A E 1. TIM_CR1 254748 T 7507 1AL (DIR) R BEAF BE 3T, AZ A B SUE
I b g R PWM B 15
B TIMx ARR=8
m PWM {1
B TIMx_CR1 #7410 CMS=01, 7EApdexi i, Hit#asm it & B e &
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Counter register {0 X 1) 2)(3)4)(5)(6( 7} 8} 7 6)(5(a)3)2, 1 0)1)
OCXREF
OCRx=4 ] |
Cox1F CMs=01 ba
cms-10
cms=11 A A
OCXREF
CCRx=7
CoxiF CMS=10 or 11 \
OCXREF
1
CCRxeB CMs$=01 ba
COx1F CM$=10
cMs=11 b
OCKREF
CCRx>8 CMs=01 7
Cox1F CMS$=10 A
cMs=11 A
OCXREF —0
CCRx=0 CMS=01
CM$=10
coaF  Cmseat ]
b I

17-34 558 PWM 3% (APR=8)

A Hp gt AR A R -

IS /NG R st v P 2 sl O T R W T R W = e 0N R Sl - I S 2 o 1 N - 8 RS B
TIMx_CR1 27 /735 DIR A7) 41 {H. HAF, WA REFIRZ0Z DIR Al CMS fi7.

B ORHERR SIS ATE R RO SR S TS, O P AE AT T 45 . R — RS N
FHE KT H B E N EHIE (TIMX_CNT>TIMX_ARR), W77 [ A E . Bilan, an Rt #ds A8 1w Bk,
ERta ksl Eit s, — WSk 0 8 TIM_ARR [R1E 5 N THEL S, 77 B #r, (E AP A g s
UEV.

W R e R R R K i, R TE S BT B 2 m AR — A R T (1 B TIMX_EGR A2 ) UG
fr), It HABEETHG AT R P S o 23 s

17.3.11. B Mgy HAZEX FEA

o AR B AR (TIMA) e B8 % 1 P % LLAMS 5, I HL AR08 B4 HH IR % I SGITR 208 . I B AN () 368 5 4 P
NBEIX, L AZ AR R 1 25 A A E A TR (P B A SE I« FRLE 5% A SEE I 55 )oK T E AL IX I 1)

M & TIMx_CCER # /735 H11f] CCxP #1 CCxNP fir, 0] LIAHRE— AN A th e A% M (4 OCx B A
M HE OCxN).

HAME S OCx A1 OCxN i F = hl Az K & #4742 . TIMx_CCER %aff7-## ) CcxE F1 CoxNE fiz,
TIMx_BDTR 1 TIMx_CR2 #3721 /) MOE. OISx. OISxN. OSSI f1 OSSR fif, ¥ W% xx iR ZEThAEH) H.
AN HHIETE OCx Al OCXN %Az Rl 2, TEFAR3] IDLE IRAE(MOE T %2 0)5E X 0 -

[F]If 5B CexE Ml CoxNE ALl AJEIX, G RAFFERI 4%, WHAZEE MOE £z, & —M@EiE#HAa —14
8 M FEIX KA %% DTG[7:0]. Z*%1{5 5 OCXREF " LA™ 2 ig#i i OCx #1 OCxN. 1% OCx 1 OCxN Jyim A
e

B OCxfih{E 5 55 E SMA, HEel L2555 EAia — A TR,

B OCxN a5 5% E 5K, REEm AT 25550 FHRa TR,

U SR FE IR KT 24 AT R0 % B8 B (OCx B OCxXN),  JUAS S 7= 2B AR S A ik ol o
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TAJLIK B R 1 AEXCOR A S R M S 5 M B FT 2 %15 5 OCXREF LA R . (R CCxP=0.
CCxNP=0. MOE=1. CcxE=1 3 H. CcxNE=1)

OCXN ‘ ‘
<—» delay <—» delay

OCXREF

0oCX

K 17-35 A SEIXH N (4 T AR iy

OCXREF

I—
| |

<—» delay

OCX

OCXN

K 17-36 JEIXBIBAEIR KTkt

OCXREF

o]0

OCXN ‘ H delay

Kl 17-37 FEIX PTG AEIR KT IEfk D

BE—NBIE 0 X ZE R HZAR R, & i TIMx_BDTR 247 487 (1) DTG {74 FEfi &
E M OCxREF 3] OCx 5 OCxN

RN GRE . il e PWM), JEECE TIMx_CCER 2717231 CcxE 1 CoxNE 7, OCxXREF
A LAY E i [0 3 OCx 8i# OCxN % . X ANThEe T LATE BAM H AL T 0PI, ZEREAN Y Bkt —A
FEER BB (1 PWM B B S A R )e —MERRZ, LA RIS AL T o i, Blikh T4 25 s~
7 BEIX [ AN H o

e M F{ERE OCXN(CexE=0, CcxNE=1)i, ‘EA< M, 4 OCXREF A LRI A . filln, dns
CCxNP=0, Nj OCXN=OCxREF. #—J7T, 4 OCx f1 OCxN ## £ GEI} (CcxE=CexNE=1), *4 OCXREF ;4
milf OCx H4L: 1 OCxN A%, 4 OCXREF i} OCXN &2 NH i .

17.3.12. fE A ZEThBE

AT RERT, RAEAS R B, SRS S ATEACE TS S H MBS Tt AT,
OCx Fil OCXN iyt AR BE7E [l — I 1] [F) f b - 45 4 F P L

FIZEVREE AT IR R RN B, 2R3 DUR A3
CPU LOCKUP #iH
PVD #i i
i1 CSS W= A (it b failure 44

Bk PR

REENE, AZEBBEEEL, MOE Sk, ¥WH TIMx_BDTR %4788ty BKE o] LU AE R 20,
R0 N3 2 AR T LU I B ) — AN 577 2 o ) BKP %%, BKE 1 BKP ] LA 4423, 45 A\ BKE
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1 BKP i, fEIEBANZRETSA 14 APB B0 AR ZER, IR 25647 —/> APB N8 R f5, AR
7R REAETRE PN A
Ky MOE "FB&IF AT LU S AP 1, 78 SEBRAE -5 (1 F A%t o ) R R A2 2 1 2. (78 TIMx_BDTR 27474 ) 2 [H]
WE T —AHED . XA FEDEESERDESHEDES Z P LR RN, el s
MOE=1, WL H &2 Ji b At N—ANERS (B 48 2) A Re s BEM M E . X0 S NI 7B 5 i 2
EEZERE
2R AR ZE I (FE A 20 N o R B 52 (K1), A7 RS E:
B MOE {7 # 50 i Be, W B FECORE . SRS HE SRS (H OSSI A F). XA
MCU 4135 #5 % AT AR SR A A0
B H MOE=0, %M it d1 TIMx_CR2 27783 ) OISx A7 & IHF. 1 H OSSI=0, E
I AR TR AR AT A U RS AR 2
B Y E AN
> W ERE T E ARSI RS (I Ttk ) . 1R RoB A, B e 2 a B, ik
IhRE A 2L
> WREERR R B R ARAFAE, SEIXAE R BRKE S AR AL, fEAEIX 2 JEARYE OISx Al OISxN {7 f& /R
FSP IR S i . BIAEZE X A5 L R, OCx M1 OCxN AN BE#: RN SR A0 214 2 H P v, B
HF A MOE, BEIX I 8] Ll #4500 T — 28 (R 2 4> ck_tim (4 & 3H) .
> R OSSI=0, &R B H, ENRFEERSE; 8—H CcxE 5 CoxNE 2 —&mkf, fif
RE AT H ARy i
B REE T TIMX_DIER ZiA7a% 1) BIE Az, A 4R H5 E(TIMx_SR 2 17 a4 1 i BIF f2) 4"V, T
FEAE— AT
B REE T TIMx_BDTR i fEas ) AOE £z, £ F—>EFr < UEV iy MOE fz#% Hah & Ar: 514,
XA LA AT R . B0, MOE MRAARFHRE B F R E s BRI, X ANRRME AT AR 7 22 4 5 T
PRAT AR 4= 56 N  3 B R R B AR B i . AR R AR s Hofth e A B3 b
e RMERANNEFE R FTCL, SMRIERNA R, AR EIR(E S ElcE @ I ) B MOE. [FIR, CIRZS
Fri& BIF NREREIE R -
MZERT UL BRK I 4, B ZOR M2 T 4R ¥,  H i TIMx_BDTR /728 H1 ) BKE 17 F )5
B T AR AR R A B, R AR B R SR TS AR DLRAIE SRR P I 2 4. B RVFR PRGN E
ZHGEIXKE, OCx/OCxXN HIEAMBEAE LIRS, OCXM BCLE, MAfHRERMMYE). I/ arbli@id TIMx_BDTR
AL LOCK 7, M =Ry ik #t—Fh. 7 MCU EA7)5 LOCK i X gl i— k.
T R S R R 2 R S S
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OCXREF

OCx

(OCxN not implemented, CCxP=0, OISx=1)

OCx

(OCxN not implemented, CCxP=0, OISx=0)

OCx

(OCxN not implemented, CCxP=1, OISx=1) ‘ ‘
OCx

(OCxN not implemented, CCxP=1, OISx=0)

OCx

OCxN delay delay
(OCxE=1, CCxP=0, OISx=0, CCxNE=1, CCxNP=0, OISxN=1) delay

o%():()l(\j delay|<€» delay H delay

(OCxE=1, CCxP=0, OISx=1, CCXNE=1, CCXNP=0, OISxN=1)

<€ delay
OCxN
(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)

OCx
OCxN
(OCxE=1, CCxP=0, OISx=1, CCxNE=0, CCxNP=0, OISxN=0) <> delay

ocC
oo I

(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)

OCx

B 17-38 3 4 42 [
17.3.13. TESMREEERR OCXREF 55

T AN ERIEE, WE TIMx_CCMRX & {745 4 B[ OCXCE 7y 1, REfSH] ETRF fay A dim ) i B~

. OCXREF 15 5 Hifik, OCXREF {5 5 {REF AL, HE N —IRIEHH4 UEV.

ZINAE AT EL RO PWM B, AN BE A T ol

fl4n, OCXREF {55 7 LABEH| — /ML acat i, T4l i, XBf, ETR MR E W T :

1. ANl T3 AT A% A AL F- 5514 TIMx_SMCR 254728+ ) ETPS[1:0]=00.

2. AR IEAMEE B 2. TIMx_SMCR 21743 () ECE=0.

3. AR A A AN (ETP)FI AN il 5 I 25 (ETF) AT DA 75 EE 0

FEERT Y4 ETRF SN s, Xt AR OCCE [, OCXREF {55 Mah{E. XA T+,
# TIMx # & T PWM #ix0.

BN
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(CCRx)
Counter(CNT)
ETRF ]

OCxREF(OCxCE=0)
— I [

L]
OCxREF_CLR / A:REF_CLR

becomes high still high

OCXREF(OCxCE=1)

Kl 17-39 &k TIM1 (1) OCXREF

17.3.14. A PWM [HR24

YIE— MBI R I AMG N, a7 OCxM. CcxE Ml CexNE. 7E% 4 COM commutation 44
B, IXEETRALE A AR BT A AE AL XA AT AT R B 47— DRI E,  JR7E R — AN 1 R 2 i
HIEEMACE . COM mILLE 15 & TIMx_EGR 7 /7451 COM A g7~k 8ifE TRGI b F+-y By fg {7~
4.

R4 COM HAEN 2 & B — M EAL(TIMX_SR #7884 (1) COMIF £r), X iRk & 7 TIMx_DIER
DAFARE) COMIE £, MIF=A—ANrhilr; iR C % E T TIMx_DIER 247 #% ) COMDE £z, WI*4:—/> DMA i

TEERSKAE COM Fifhnf, =M AFEE T OCx fl OCxN fit.

W
Counter(CNT) -

OCxREF \—‘ \—‘ \—‘ \—‘

Write COM to 1
COM event

CCxE=1 CCxE=1
CCxNE=0 Write OCxM to 100 CCxNE=0
Example 1 OCSCXM=100(f0rced inactive) M 0CxM=100
I I
OCxN
CCxE=1 W;'tgcccl\’;lNE tlooll CCXE=0
CCXNE=0 an to COXNE=1
OCxM=100(forced inactive) OCxM=101
Example 2
OCx
OCxXN
CCxE=1 W;'tgcccl\’;l'\'f tfo% CCxE=1
CCXNE=0 anguixito CCXNE=0
0OCxM=100(forced inactive) 0OCxM=100

Example 3 ocx

L
OCxN ’—‘ ’—‘

Kl 17-40 A4, COM Hf§(OSSR=1)

219/463



PY32F030 ER%I&%&FA

17.3.15. B R AR

KR COPMD 2 2Z F AR A2 AP i) — N5 o XA S VR T B 2 — N, R — MR
FEAT P ROSEIT 2 Jim s 7 A — K 58 AT AR P42 D kol

A DO I MR 208 B Ay, RS AR PWM BLGUR B . B TIMx_CR1 #7743
f¥) OPM firR e ki, IXFERT LAk TH4eds B s rfE 4 T — AR #4F UEV I {1k,

B EEBUE 5B IR AN RN, A Re e — Mkt SR/l CAER S IEESEAHi A , A
THCHE:

B BT TS CNT < CCRx < ARR (F§7l#h, 0 < CCRX)

B MO A i EEE CNT > CCRx

TI2 |_|

OCI1REF

L

-

<>
tDELAY  tPULSE

oc1

TIMl_ARR*
TIM1_CCR

© Counter

\4

Bl 17-41 Sk i = 1
Blhn, 247 EAEN TI2 BN BRI B — A ETHETFGS, iR topay 2S5, 16 OCT EF=E— KN
teuse 1 IE ik
£/ TI2FP2 1F Mfil % 1:
B F TIMx_CCMR1 ZiffasH i) CC2S=01, # TI2FP2 W% %] TI2.
B & TIMx_CCER % 7£#:H11f) CC2P=0, f# TI2FP2 fEusAa i L THIY .
B E TIMx_SMCR %1784 TS=110, TI2FP2 15y I f5 ] 22 1 fik 2 (TRGI) .
B & TIMx_SMCR Zf£%:F 1) SMS=110(fih & 3R), TI2FP2 # F K 5 bt Hds.
OPM [ TE B 5 N FUAE B A7 2 BB U g (B FE I R 3 RO T E5 25 70 A2 )
B tDELAY i TIMx_CCR1 Z7E 28 P il & L.
W tPULSE th A 22 B8 A LB 2 A1) 22 8 52 SL(TIMX_ARR — TIMx_CCR1).
BB YR LETUECI ZE 2 A N O B 1 BT, i B A B ke B (E I 27 AR — N AN 1 31 0 %
T E TIMx_CCMR1 Z 7441 OCIM=111, #EX PWM 55 2; MR 45 75 BEAT 3% 48 Hh 0 8 T2 45 7
17%%: B TIMx_CCMR1 H1ff] OC1PE=1 fll TIMx_CR1 % /£ #5111 ARPE; #RJ57E TIMx_CCR1 %1%
MPHEILEME, 16 TIMX_ARR #1788 FIHE A 20 80E, W8 UG AR A — AR50, RE%
FRTE TI2 B — Mol R F4F. A+, CC1P=0.
X7, TIMx_CR1 #7455 F1 1] DIR Al CMS A7/ 1% B Ak«
A R TR Z—AN ik, BTl 40 B TIMx_CR1 FF 784 OPM=1, 75 N — A E S R(CU T A 3)
RN 2 0) {5 1L 58
RERRIEML: OCx HLEFfE:
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FERK RSN , 7E Tix S NI RL v R E 44 B CEN LIS it B8 . SR JG T Ea A LA 8 17 (1 Bk
PR A T o R . (R X SR T A BT, DRI PR T AT 45 2 [ /N IE R tDELAY

U EE DL /N ERS A B, AT LA E TIMx_CCMRX 2517 85 1) OCXFE fi7; I OCXREF (I OCx)H #%
U 7 3850 A 7 AS PR L A R 5 SR, i s PR T2 5 B T RGN ) 9 T — #F . OCXFE R7EEIE L & oy PWM1 Al
PWM2 #5021

17.3.16. IO

PR AL AR RS 5 22 I 28 7 TI2 fOih it 3k, D& TIMx_SMCR Zif7as i)
SMS=001; #f R7E TH iysit%, W'E SMS=010; 0SR-3 2sFEIR7E TI1 A0 TI2 iit-4, WE
SMS=011.

it B TIMx_CCER Ziff#sH 1) CC1P F1 CC2P fir, W LAGESE TI1 A1 TI2 Btk R iRE, ny DL 4
NIEB AT o

PN TI1 A TI2 B SRAE NI B iS22 1. 2R table 35, B it %8s O 4 )8 3h(TIMx_CR1 %47
ety CEN=1), WITH%8% hi4FkAE TFP1 8¢ TI2FP2 A RBkA 8k 5h . TIMFP1 F1 TI2FP2 & TI1 A1 TI2 18
I AN DR AR AR SIS S T R B IR A, W THFP1=TI, TI2FP2=TI2. 4B IMAGE T
IR, 7= T T UK R T S S o ARG AN NS SRR , TS ) B R, TR R
Xf TIMx_CR1 247231 DIR A7 AHR B . AE TR R AREE TI TH8, AREE T12 vH 8l [F I 4K EE T
ATI2 748, AR A uR(TI B0 TI2) R Bk &2 B8 iT 5 DIR fi7.

gmit i R R A A T T — AN 7 R A ol . X RS TH A L 7E 0 2 TIMX_ARR
PFAE AR E Bh A 2 S B (R ), B2 0 B ARR 15, 52 ARR 21 0 iH5). A bAEHFh itz
AT ZURC B TIMX_ARR: [FFE, #3REE. LIRS, ToMmas. SEE e, Mo HAr eSS0 TR . mid
ARSI B 2 2 Mz, DUCASBERIN . FEIXAMESUR, TS50 R8 A0 RE i B s 2 10 B AN [
HEIMEM, I SEs BIEAFR B w8 I B . 0T 7 S HDE MR R e s 1 7 v, R R4
T PTE TR ALE S ARB TIAN TI2 AN A e

R AT U M S RSEE SRR

Level on opposite signal TI1FP1 signal TI2FP2 signal
Active edge
(TIMFP1 for TI2, TI2FP2 for TI1) Rising Falling Rising Falling

Counting on High Down Up No count No count

TI1 only Low Up Down No count No count
Counting on High No count No count Up Down

TI2 only Low No count No count Down Up
Counting on High Down Up Up Down
TI1 and TI2 Low Up Down Down Up

—ANHMBEE E S A T LLE RS MCU BES AN R 2N 28 . (HE, — el FBas K i 4 (1
ZE I F BB, ORI T i S TR . Smhas oyt A28 = ME SR E s, WTRUHEE

HERER AR W AT AR — TR R AL

TR A RE RS, SR VYR S B AT s . B EIR TR T G, A
Bl TN EI s FHEh T RES AR AR 1AL B SR 1L — DM RN A AR rp, BRATMBE B B A

T

B CC1S='01(TIMXx_CCMR1 #if£#%, TIMFP1 Bebs 2] TI1)
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CC2S="01"(TIMx_CCMR2 # {745, TI1FP2 LS H] TI2)
CC1P="0’'(TIMx_CCER % {7 %%, TIMFP1 A4, TIMFP1=TI1)
CC2P="0’'(TIMx_CCER % {7 %%, TIMFP2 A/x#H, TIMFP2=TI2)
SMS="011'(TIMx_SMCR arf¥-as, JrA K% AL ETHEAT R A Q)
CEN="1"(TIMx_CR1 Zifr-4%, Easfline

forward jitter backward jitter forward

m -y e
SN N [ A B O

TI2
up down up
Counter
Kl 17-42 JmhdEe T 1 TH 38 44 Sl
forward jitter backward jitter forward
TI1

o172t T O s N s [ [

Counter 1\_\

1

down up down

K 17-43 IC1FP1 AHRI R 2852 AR =0 s s
eI SR B R iD A AR, SROME RS M A B S B . 55 AN B e AR X e i 2s,
AT LA P A G to 2 SR TR B, SRASEIASIIE R CGEE. I WOl o fRaRHIE S g hD 24 vl
W AR H ) MR PSS TR TR B, AT D2 I ] s i )5 - e . SR AT RERGAE, AT AR B I ME
BERE =AM N R A8 (R E S B a AW, JEETRId S —A g4 o warbhds—A b
SR A 1 DMA 185 3R SR 1B fRAE
17.3.17. ERREANREIIEE
TIM_CR2 ZF47 831 TS £z, FoVFiliE 1 K% N JEI 28 23] — AN a0 i, ek 3 Ny N i
29 TIMx_CH1. TIMx_CH2 #1 TIMx_CH3.
S ol RE S AR T T E I BRI A N Th AL, dnfh A AR NF 3R
17.3.18. S5Z/RERBRHEO

EHEZuEr 2 (TIM1D) 724 PWM 5 5333 Gikef, af DU 55—/ M@ A timer (TIM3) E28 “#:HE
Bf 987 SRIEFEE RIERE., 3V ER S A (CC1. CC2. CC3) @i —ANFu 1 T M iEE Gal
BE TIMX_CR2 &7 R TMS A okikER) , “HOER#” WX MsE5.
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MR ) 2 0 B B AR, IR TMF_ED. 424 3 M2 —38Li, THEEs s M 0 TG
Ho TR AR — AN B AR %N S 1A A0 7381 T e 2 £ ) R

Fz L1 2% L4 3R/ LU isOmaE 1 BB O, W3S 58 TRC (WL Figure xx) o fli3RAE e 7 H A
By NIRRT TR REIR, 25 T Bk = 5

iz 1 B 25 1T LA SRAE S AL 207 A — ANk, X ANk T B Gl fid % — 4> COM %ﬁc) F T 2508 i
SEI 2% TIMA &ANEE B, T 5 2 e i 2874 PWM (5 S ERE Dyik . PR3 1 S8 I 2850 1 0 igm FE Ny — Mg
SEMIFEIR  Cir B PWM 50 2 J5 P2 A — AN IERK T, XA kb i@ T TRGO % gl 2 Uméﬁmlﬁ%& TIM1.

Hefgl: BRI NIER R TIMX B3, ZREUAT—E /R B RAEBNZ F— MR Z], S0 %k
Pl 28 TIMx 1) PWM AL E .

& TIMx_CR2 Zi (#3811 TS 9’1", FCE =M@ 28 5m N2 EE] T A

i FEgmFE: B TIMx_ARR Ny KE G S atsat T MAEE). 5B W a8 28— MR it

S, E KT R R AR (1 BRF T [ B o
B SEIEIE 1 PR (LT TRC): & TIMx_CCMR1 % f£ 38 CC1S=01, WIHEFHEE, Lmr LA B Hrik

e

WEIBIE 2 Jy PWM2 #5558, JFEAERIER: B TIMx_CCMR1 277441 OC2M=111 FIl CC2S=00.

1%+ OC2REF £ 4 TRGO ERfilkfith: & TIMx_CR2 #4745 11 1) MMS=101.

TE R EH 2 A4 TIMA BRI ITR SN AU Rl BN, B I 3 dn vk PWM 55, #i3k/
e i 5 5 N T 4R K (TIMX_CR2 274788+ CCPC=1), [A]i il /% %y N2 ] COM ZE4F:(TIMx_CR2 #1743
CCUS=1). fE—k COM Hfj5, BN T2 PWM £ fii(CCXxE. OCxM), iXn]LLfEibE# OC2REF FA#H
f v TR LS B
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TH1 Q
TH2 ‘ ‘
Counter(CNT)
(CCR2) /L/l e 4444/4//
CCR1 C7A3 C7A8 C794 C7AS C7AB C796
meocRE | | [ L[ LI L L L
com l l l l l ] -
ocs — TTTTUUTUUVErTT o I
OCIN ‘ \—
oc2 AR
OC2N ’7
o T L R
OC3N ‘ ‘
Write CCxE, CxNE / / / / / /
and OCxM for next step

K 17-44 FE/RAR KGR T Sl

17.3.19. TIM FIARE Ak 2 [R] 25
TIMx 5E B 2% BB 7E 2 A QN R — AN IRl 25 AR, 1T AR fid R AR 2
MER: BN
TERAE AR SNE RN, TS A S (K T AR Be % BRI 461 R, W0k TIMx_CR1 47281
URS 781K, 387~ —NEF S UEV: 25T T 745 (TIMX_ARR,  TIMx_CCRX)#{# 57 1 .

FELL R IIBFA . TI SNIR 0 B 80m B s plis %

B FCEEE 1 DI T R B T E NSRRI T (TEAI R, R EAT IR A, PR
IC1F=0000). filt & #AF sp A SR T4 4085, ArDAAR TR ZERCE . CC1S A HE B A\ i gk, AP
TIMx_CCMR1 %7£ %5 CC1S=01. ® TIMx_CCER 277854 CC1P=0 LA H (R I_ETHE).

B & TIMX_SMCR #i {74+ SMS=100, AcE Erf 48 AE M HE; & TIMX_SMCR i /748 H TS=101,
WP T VEARNR.

B & TIMx_CR1 & /e CEN=1, E3hil#s.

THEES TR UR I N BRI Bt 5, RFIEW B F B R T Il —A B e, THEEs a8 5 M 0 &

FOFIRTH R R, & AR & (TIMX_SR /78R i TIF AL) g B, HE4E TIMx_DIER /783 TIE(Hh Wrfiifig
A2 TDE(DMA fERe)z B E, 724 — gk eli—4 DMA K.
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TEEIR Y BB E A7 TIMX_ARR=0x36 I Izh{E. 78 T LT 8s i1 s B &R A7 2 8] 1) ZE s
BT T g N kg 1) 2 [ 20 HL i o

CK_PSC |
uG §
countdock=ck enck e | || [ [ L[ L] LILLIL LD LT ETLT

Counter register 31 (3233 34/ 35/, 36) 00} 0102 03 00} 01){02) 03}
TIF ’—

Kl 17-45 SRR o das il f g
MAER: TR
Fz I Hh P N i FELSPAE R TS
TEWN 7, THEE TE T SRR ) b4
W OFCEEE DN T AR BB MO R A A R R, AR IR, BT U R
IC1F=0000). fil /& #AEH A IR 508%, AR ERE. CC1S A H FiEBim AR, &
TIMx_CCMR1 271723 CC1S=01. E TIMx_CCER 717 3%+ CC1P=1 LL#ffi & B (AT FE )
B & TIMx_SMCR #i f7 48 SMS=101, ACE &R 2 A1 A: & TIMx_SMCR %7 f# 8% ' TS=101,
WP T VENRA R,
B F TIMx_CR1 & a4 CEN=1, Eahit#ds. 71T, WH CEN=0, Wit#H&EAmEsh, A
Wi A SN B G e]
HE T O, RS THA IR A B B, — B TH A8 s M8 it Sed T ah s b A0 B
TIMx_SR 1) TIF 7 & ..
T BT AT 25 S B 1k (] P e B BT T 4 N ity 1) 8 [R] 20 FL %

T ‘
CNT_EN

Count clock = ck_cnt=ck_psc
Counter regis’@i} :X 33 34 EEEE

TIF
Write TIF=0

Bl 17-46 [ 1#MER o das il d g
fign N3k v A SR R T S
R T, THEORAE TI2 SN BT IR s 1 it
B CEEE 2 K0 TI2 0 BT ECE NIRRT, AR EAT IR, fREF 1IC2F=0000).
ful 5 B PR N A IR TR A8, AT ERCE . CC2S iz R T M ARIKIE, & TIMx_CCMR1
A e CC2S=01. & TIMx_CCER #if¢#h CC2P=1 LA & il M (R Al B 1)
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B E TIMx_SMCR % A7 8+ SMS=110, At EEM 8 A AER; & TIMx_SMCR % F2 7+ TS=110,
P TI2 1E N N TR
M TI2 BB A ETHEES, THEES AR LE I B XS R -4, RIS E TIF frd.  TI2 LA A-2ds

JRBNTHECZ TR BAERS , Bk TI2 46 N\ i ) L [R0 L

TI2 ‘
CNT_EN ‘
Count clock = ck_cnt=ck_psc
Counter register 34 EEE
TIF

B A7-47 1IHAE R 32 ]

MR ShERET SRR 2 + AR AR

SR B 2 W BL S 5 — P B (SR I el X 1 R 2 B A ) — i . Xy, ETR G S HH

YEANSRI B s N, FER AR, 118l A AR T PLE R 5 — DN NAE VAR R SN« A A A
TIMx_SMCR 2145 ft) TS £k ETR /£ 4 TRGI.
RGN g, —BETH ERI—A TS, iFEESEIE ETR A —A ETHSE Ei8—ik:

1.

I TIMx_SMCR 77 47 75 i B 400 i i N FL i -

— ETF=0000: #A €N

—ETPS=00: AH s sizs

—ETP=0: £l ETR i LTy, & ECE=1 fiREAM B fii = 2.

e NECE I 1, AW TRy TR

— IC1F=0000: ¥ JEik

— flR A PG R T A, AT ERE

— E TIMx_CCMR1 2 {78+ CC1S=01, EF4m N3k

— B TIMx_CCER #7784 CC1P=0 LAHfE Bt (R AG I _ETHE)

& TIMx_SMCR % {7 %% " SMS=110, P& & s vt K. & TIMx_SMCR FF a4t TS=101, ik#%
T RN

BTN B ETHER, TIF ARERRE, HEEIFGAE ETR i EFHE TS, ETRE S0 ETHEMTH

Heas KPR R ALE I IERT, BT ETRP 6y A b ) S [7] 20 HL S .
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TI1

]

CEN/CNT_EN

S I N A O N S

Timer clock = CK_CNT=CK_PSC

| |

Counter register 34 35 >< 36
TIF \
B 17-48 AhEBHeip st 24 il 2 BT ] LR
17.3.20. SE I 8RR

TIM €I 2345 A R AIE,  HIF timer (1[0 B8 BERE DI BE -

B ANER AT R, B R Ak

T AR E I 8 TR AT R AL B3l F B PR

17.3.21. TRRIR

L N U, AR YE DBG il DBG_TIMx_STOP (¥ &, TIMx i+%08% ml LL4k4E IF % TAERR

Fiz Ik TAE,
17.4. TIM1 FEBH R

17.4.1.

Address offset:0x00
Reset value:0x0000 0000

TIM1 #3548 1 (TIM1_CR1)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CKD[1:0] ARP CMS[1:0] | DIR | OP URS | UDI | CEN
E M S
- RW RW RW RW |[RW |RW |RW | RW
Bit Name R/W Reset Value Function
31: 10 Reserved
I 73 A 5
X 2 7 8 SUAE SE BT 4 B B (CKLUINT)SR , FEIX ) 8] Al E
o —_— W 00 X 2 25 8% 5507 IE I 4% (ETR, Tix) B FH I RARE b 2 18] F) 43
A EE A
00: tDTS =tCK_INT
01: tDTS =2 xtCK_INT
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Bit

Name

Reset Value

Function

10: tDTS =4 x tCK_INT
1: {fE, AEMHXAEE

ARPE

RW

ERERE Rk SINEZ A
0: TIM1_ARR ZFE 8% S
1:  TIM1_ARR F7E38 93 N2 ae

6:5

CMS[1:0]

RW

00

U B

00: AT THEE K 77 13 AL (DIR) A L slfa) R it
#.

01: X FFMa 1. THEER S B sty B R4, MCE
i ) TE
(TIM1_CCMRx #7728 H CCxS=00)% H Eb A b =&
iz, RAETHEER ) R OO B E .

10: HdexfFeE R 20 THEERAS Bt B AN R ok B. S
AR AT M ) AN R UM T E g
(TIM1_CCMRx %7744 s CCxS=00)% Hi Lb A b ks
B, RIETHEER ) B i E .

11 et 3. THEERAS Bt B AN R kB 3
AR AT M ) AN R UM T E g
(TIM1_CCMRx %5 77#% H CCxS=00)% Hi L b iz
B, ETHECES A B R RO A E .

VE: ETHEES TS I (CEN=1), N foif M idifsxt o4 sk i
Frp gasd AR

DIR

RW

J7 1)

0: TH¥s A Ltk

1 TR A R T

e TR B D gt SR e A S, %A

R

OPM

RW

R
0: ERATHHAFN, THEE AR
1 FERAETT — REDH (B CEN o), H#dfs k.

URS

RW

BB R

AT ZALE R UEV HAFHIR

0: R e vF/ ™A Hr el DMA 53K, N NI (L —FfF
T S I T

DMA 3R :
~ TR T
-~ BF UG fi

- MBS ] a7 A (K 5
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Bit Name R/W Reset Value Function

1 SR FVERE A HE R R T DMA R, 0 A s e
R R A A SR

B8, DMA 13k

A LR

BB ZA R VEAE L UEV FHPRI A4

0: ALVF UEV. FHI(UEV)FAF i FRAE—FF= 4
THE A R

BHE UG Az

M2 1 25 7= A2 4 5T

W BAT I P AT B E N T AT TS B

1: 281k UEV. AP SE, T aad
(ARR,PSC,CCRX)RFFEAIHIME -

R E T UG A s BT i 88 K T — AN A
U T8 0 T35 4328 4 BT AR AL o

RV

0: ZEibih4iss

1 JFE A

H: FERARE T CEN LS, AN g, 1= g
FAA A RE LR, MM m] LG Zhiti@ i A B CEN

(A

1 uDIS RW 0

0 CEN RW 0

17.4.2. TIM1 $85%775% 2 (TIM1_CR2)

Address offset:0x04
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 | 21 20 19 18 17 16
Re | Res | Res Res | Res Res | Res Res | Res | Re | Re | Re | Res Res Re | Res
s s s s s
15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | OIS | OIS3 | OIS | OIS2 | OIS | OISt ols | T MMS[2:0] CCD | CCU | Re | CCP
S 4 N 3 N 2 N 1 S S S s C
- RwW RwW RwW RwW RW RwW RW | RW R R R RwW RwW - RwW
w
Bit Name R/W Reset Value Function
31: 15 Reserved - 0 TREE, 1RZN0
14 ols4 RW B th 2 WARZS 4(0C4 frtth). 2 WL OI1S1 fir.
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Bit

Name

Reset Value

Function

13

OIS3N

RW

it 75 RPIRAS 3(OC3N #irth). Z L OISIN £z

12

OIS3

RW

it 2 RPIRAS 3(OC3 %), 2, OIS fir.

1"

OIS2N

RW

v th 2 RS 2(OC2N #irth). 2 L OISIN £ir.

10

0OIs2

RW

o | o | O | o

2SR 2(0C2 fit). 2 M OIS i1

OIS1N

RW

i 2 RARES 1(OCIN Firik).

0: 34 MOE=0 Itf, 3E[XJ5 OCIN=0

1: 4 MOE=0 I}, FEXJ5 OCIN=1

Vi DZWE T LOCK(TIMA_BKR 247885 1. 2 8%
35, ENIAREHAE L.

Ol151

RW

it RS 1(0C1 Hirh)o

0: 3 MOE=0 i, IR T OCIN, NZEX 5 OC1=0
1: 24 MOE=0 Itf, WIRSZHL T OCIN, MIZEX 5 OC1=1
H: B4WE T LOCK(TIMA_BKR %28 & 5 1. 2 8
)5, EMARMAESL.

TS

RW

T E#E

0:  TIM1_CH1 &S| T i\

1:  TIM1_CH1. TIM1_CH2 1 TIM1_CH3 &4 85
R T BN

6:4

MMS[2:0]

RW

000

X Seied

P T AR BRI R R B E IR 281 [R5 45 B
(TRGO). AIaefgl &

T

000: Efr - TIM1_EGR HFAF4H1 UG il FH T1E Ak
i (TRGO). A A S N (AR 9 ML &%)
PSR, W TRGO EHIME S5 A% S bR S AL

S AR,

001: fo¥F - HEAEREE S CNT_EN i H TR Nk
HH(TRGO), B 7%

TE Rl — BT 1) J3 31 2 /) 7 B 28 BRI 38 1 — AN
TR A5 5 2 il CEN 2 LA 142 A0 i 2% S
NESIIBEEE . SRS 5 2
TRUAAAN, TRGO E&f —ANEE, BRikksE 7 £/
B TIM1_SMCR 27 7725 h MSM 47 f{#iK) .

010: B - HHFMHIE MM AN (TRGO). ik,
A FE I A A Ba] AR R AR — AN DA E I #88  F5043 5
o

011: Ebbkmt - — B R4 — IR e — IR LU DI,
HERE CCF FrEN (R EE& ), filk ikt
—ANIEJKH(TRGO).
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Bit Name R/W Reset Value Function
100: EhE: - OCAREF {5 5 T 1E Jufil & i thy
(TRGO).
101: LhE: - OC2REF {5 5 T 1E Jufilt & i thy
(TRGO).
110: b - OC3REF {554 HI 11 M & 4
(TRGO).
111: b8 - OCAREF {554 HI 115 i & 4
(TRGO).
i 3R/ ELEUY) DMA 5%

3 CCDS RW 0: k4 COx i}, %t CCx HJ DMA K.
1 HRAETHHEMR, & CCx ) DMA K.
TR L ) B R £
0: USRI/ LB Hl A = e 2k ¥ (CCPC=1), RAeidEd
WHE COM M HEHEA .

2 CCuUs RW 1 Jn SR R U ) A 2 Tk ) (CCPC=1), AT Lhidiid
#'# COM fisk TRGI I
= EFHEEREA .
e A R B Bk IR sE R A

1 Res - RE, RN 0.
EHEINER GBS R DA
0: CcxE, CcxNE il OCxM fir A~ & T #1 .

o cope W 1: CcxE, CcxNE 1 OCxM fii & s, &%
Ja., AR E T COM
75 1 SR o
e A R B Bk IR sE R A

17.4.3. TIM1 M ZH & 4748 (TIM1_SMCR)

Address offset:0x08

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ETP | ECE | ETPS[1:0] ETF[3:0] MS TS[2:0] OoccC SMS[2:0]

M S
RW | RW RW RW RW RW RW RW
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Bit

Name

Reset Value

Function

31: 16

Reserved

15

ETP

RW

SRR, . AP ETR B3 ETR S A4 F AR fi
#efF.

0: ETR ANEEAT /A, i P ETHA 2

1: ETR ), fIRHFEE N R AL

14

ECE

RW

HRERIS B AERE . I A RESP I B 2
0: AP 2 AMflife
10 SN B 2 (i RE, THEE TAEAE ETRF (5 5 104 200

13: 12

ETPS[1:0]

RW

00

SRR TR SEE . SRR S S ETRP AR LR L
TIMICLK 55 1/4. —AFopsiids o] ABEAERE, DARE(IK ETRP
(RIARER o 2 N HGH AT I A 20 o

00: T4z ki

01: ETRP Sl 2 4345

10: ETRP 5i# 1 4 535

11: ETRP 5% 8 434

11: 8

ETF[3:0]

RW

0000

AR IR . XA TE SCRAT ETRP {5 5 8040 B A2
ETRP MAr e KB o X AN S e th — A F AR Bas 4Lk,
TR AR B, N AN S Sk 75 T A0t R R
0000: %A iuEH#:, £ DTS FRAE

0001: fSAMPLING=fCK_INT, N=2

0010: fSAMPLING=fCK_INT, N=4

0011: fSAMPLING=fCK_INT, N=8

0100: fSAMPLING=fCK_INT/2, N=6

0101: fSAMPLING=fCK_INT/2, N=8

0110: fSAMPLING=fCK_INT/4, N=6

0111: fSAMPLING=fCK_INT/4, N=8

1000: fSAMPLING=fCK_INT/8, N=6

1001: fSAMPLING=fCK_INT/8, N=8

1010: fSAMPLING=fCK_INT/16, N=5

1011: fSAMPLING=fCK_INT/16, N=6

1100: fSAMPLING=fCK_INT/16, N=8

1101: fSAMPLING=fCK_INT/32, N=5

1110: fSAMPLING=fCK_INT/32, N=6

1111: fSAMPLING=fCK_INT/32, N=8

IeVE ETF[3:0] = 1 5 2 5 3 iF, DTS #ir 2l f
CK_INT £ #

MSM

RW

EINBE
0: EfEH

232/463



PY32F030 ZR5|&EF#

Bit Name R/W | Reset Value Function

1 RSN (TRG) BRI SEAER T, DA VR 24l E I 4 (i
1L TRGO) S E 2 il € i a5 A E I S [R] A [A) 20 Gaiid
TRGO) o IS EORAE LA E I 8 7] 20 B — A B —Fg S i
AR A HE

fih R, X B ALIEPEH T IR T i N
000: Reserved(ITRO)

001: Reserved(ITR1)

010: TIM3(ITR2)

011: TIM17(ITR3)

6: 4 TS[2:0] RW 000 100: T (L% 3 (TI1F_ED)

101: JEBUG TN SHA 1(TITFP1)

110: JEBUG TN BN 2(TI2FP2)

111: SRl & i N (ETRF)

TE: AL (S B AR P2 A R IR, L AE R A X
Sefr I e A

OCREF &k 0L, ZAH Ti% 5 OCREF HITE BRI .
3 OCCS RW 0 0: OCREF_CLR_INT i%#2%| OCREF_CLR #i A
1. OCREF_CLR_INT #4#%| ETRF

ML . Mk dFE TAMRE S, ARG S (TRG)NARGLES
328 HH PR A7 B i N AT M AR DX (D0 N ) 2 A7 2 42 1) A28 10 11
)

000: JRHIMAE

WA CEN=1, N5 4as B4 A ah ks .

001: #isas i 1

TR4E THFP2 [ HSF, THEER7E TI2FP1 3B B/ ik
010: #mAda i 2

TR4E TI2FP1 [ HSF, tHEERE THFP2 3B ) B/ R k4.
011: #mAdaHi 3

2: 0 SMS[2:0] RW 000 R IR 2 2R &

100: SA7FEA

Tl N (TRG) B EFHE VI 8IS, I B —
ANEH A AFARIES .

101: [

il RN (TRGI) N E N, THEER RS . — BARR A
A, M E IE(EAEAL) . TS I B SRS IR 4R 2 2 4%
)

110: il R AR

THEARFE il R TRGI I LA B AI(EAEAL), RAE TR
JABNRZEN .
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Bit Name R/W | Reset Value Function

111: AMEET S 1

A (R A R A N (TR TS SR Sh T K «

M 2R TMF_EN e fd A dm A\ (TS=100)k, AEAHHI 145
B R, THF_ED fEREHX TIF 2L iy i — A kaoh,
AR A 2 B A b R SN ) S

TIMA PN 3 i A 4%

Slave TIM ITRO(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011)
TIM1 reserved reserved TIM3 TIM17 OC1
17.4.4. TIM1 DMA/F i s 5772 (TIM1_DIER)

Address offset:0x0C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 | 23 | 22 21 20 19 18 17 16

Re | Re Res Res Res Res Res Re | Re | Re Res Res Res Res Res | Re

S S S S S S

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

Re | TD | COM | CC4D | CC3D | CC2D |CC1D | UD | BI | TI | COMI | CC4l | CC3I | CC2l | CC1l | UI

W w
Bit Name R/W Reset Value Function
31: 15 Reserved e, —HNO
TDE: i’k DMA i3k
14 TDE RW 0 0: £ ibf’k DMA %R

1. oVl DMA 153K

COMDE: ftiF COM f DMA %3k

13 COMDE RW 0 0: %kil- COM [f] DMA iR

1: f3VF COM [f] DMA i3k

CC4DE: A VFiligk/LLE: 4 1) DMA 3K
12 CC4DE RW 0 0: ZEIEAHIR/LLEL 4 ) DMA 53K

1: FRVFHZR/ L 4 1) DMA 55K
CC3DE: A¥Ffizk/Lbi: 3 () DMA 13K
11 CC3DE RW 0 0: ZEIEHIR/LEEL 3 ) DMA i3k

1. FRVFHZR/ELE 3 1) DMA 53K
CC2DE: ARiFHizk/Lbi: 2 () DMA K
0: ZEIEIR/LLEL 2 1) DMA i3k

10 CC2DE RwW 0
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Bit Name R/W Reset Value Function
1: FRVFHR/ELEL 2 1) DMA 155K
CC1DE: AR¥FHiZk/Lb4: 1 19 DMA 153K
9 CC1DE RW 0 0: ZEIEAHIR/LEEL 1 1) DMA 55K
1: YRR/ 1 #) DMA 155K
UDE: JtiFSEHi DMA i3k

8 UDE RW 0 0: ZEIETHI DMA i 3K

1. RVFEHI DMA 1K

BIE: AuVFRIZE il

7 BIE RW 0 0: A& ik 22 ihip

1o FUVFRIZE P

TIE: vl W

6 TIE RW 0 0: A& ik fi A v e

1. VRl i

COMIE: ¥ COM ik

5 COMIE RW 0 0: %51k COM ik

1: fo¥F COM il

CCAIE: FoVrligi/ELie 4 ik

4 CC4IE RW 0 0: Ak I-H3R/LLH 4 P

1. VPR LR 4 H il
CC3IE: RVFHZA/ELEL 3 ik

3 CC3IE RW 0 0: ZEILHHIR/LLEL 3 Hhlkr

1. SRVFRER/ LA 3 il

CC2IE: FuvrfiZit/ELiR 2 ik

2 CC2IE RW 0 0: ZEIEIR/LLEL 2 i

1. SRVFRER/ELEL 2 il
CC1IE: RVFHZAMLE 1 ik

1 CC1IE RW 0 0: ZEIEAIR/LLEL 1 it

1. SRVFRER/ LR 1 TRy

UIE: SCVFERT T

0 UIE RW 0 0: ZEIEEEEH iy

1. UVFEEHT P

17.4.5. TIM1 R ZF75(TIM1_SR)

Address offset:0x010
Reset value:0x0000 0000
31 | 30 | 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Re | Re | Re Res Res Res Res Re | Res Res Res Res Res Res Res Res

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

Re |Re | Re | CC4 | CC3 | CC2 | CC1 | Re | BIF TIF | COM | CC4l | CC3I | CC2l | CC1l | UIF

s s s OF OF OF OF s IF F F F F
- - - Rc w | Rcw | Rcw | Rcw - Rc_ Rc Rc_ Rc_ Rc Rc_ Rc_ Rc
0 0 0 0 w0 w0 w0 w0 w0 w0 w0 w0
Reset
Bit Name R/W Function
Value
31: 13 Reserved - 0 fRE, —EHNO
TR/ 4 SR
12 CC40F Rc_w0 0
2 I, CC10F #iiigk
Wb 3 WRPARE
11 CC30F Rc_w0 0
Z |, CC10F #itiid
R/t 2 R RARC
10 CC20F Rc_w0 0
Z |, CC10F ik

IR 1 SRR

AN R S TE ARG BB AR, 12 Amd ] e R
1. 5 0 AlERRIZ AL

0: JoidHligkr=

1. CC1OF E 11, W MEC A
TIM1_CCR1 &7 %%,

9 CC10F Rc_w0 0

8 Res Rc_w0 0 PREE, WA 0.

GIEC T 7S El

—HRERMNGR, BHEAENZALE 1. WA TR AT
7 BIF Rc_w0 0 B WHZALA] B A7 0.

0: EAIFFIF4E;

1 MR BN EE RORT .

fisk 5 45 Hh BT AR 12

MRAEMR T MBI 3T BT 1R B
BRI, 7E TRGI H A Sk I B

6 TIF Rc_w0 0 OBy, BE 1R R T A B E
1. EHRME 0.

0: oAb A SAE= A

Ve fil R 25 P BT R

COM Hilitsic

—Hp"4 COM Ht (4 CexE. CoxNE. OCxM BW % &
5 COMIF Rc_w0 0 B AR 1. B RS 0.

0: J& COM {2k,

1:  COM & 45 1
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Bit

Name

Reset

Value

Function

CC4IF

Rc_w0

HWER/LE 4 ThikRIC
% CC1IF #iik

CC3IF

Rc_w0

R/ 3 hikRiC
%% CC1IF $ifiik

CC2IF

Rc_w0

W/ 2 hikRiC
% CC1IF ik

CCI1IF

Rc_w0

IR 1 TARIE

WnAEiE CC1 Mo & % ik

U HEHE S BB DU A AR & 1, (HAE P OXT R
R FERINS# TIM1_CR1 %1%

MK CMS f7). & A 0.

0: JGUUAC A

1:  TIM1_CNT fJ{E5 TIM1_CCR1 HI{EILHR.

WnAEiE CC1 M B M AR

LIRS R RN AL AR E 1, B S 0 BliE
TIM1_CCR1 i% 0.

0: FHIAFI=A

1: IR AR I B E O TIM1_CCR1(fE IC1
AR R 5 PR A [ ) .

. 3 CENITHF, it B AL,

UIF

Rc_wO0

ST AR i

D7 A BRI A AR R 1. B A 0.

0: T HMF=AE;

(TR N R ) N R e T R N A A= R G
1:

- % TIM1_CR1 F7£841 UDIS=0, *4 REP_CNT=0 i}~
AR FE(EE M NS BT R

- % TIM1_CR1 /{244 UDIS=0. URS=0, 4
TIM1_EGR #7481 UG=1 [ = A= TEH7

(R ApERT CNT FEH 1441k

- % TIM1_CR1 %7£8% UDIS=0. URS=0, 34 CNT #{
fiih 2 A BTG A T A T

o (ZH BRI HI 2 73 (TIM1_SMCR))

17.4.6.

Reset value:0x0000 0000

TIM1 42 FF 2 (TIM1_EGR)

Address offset:0x14
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | BG TG COM CcC4 CC3 CC2 CcC1 UG
G G G G G
- - - -- - - - - w W W W W W W W
Bit Name R/IW Reset Value Function
31. 8 Reserved - 0 ¥, —HHNO
PR EF A
A HREE 1, HT e —ANRMESN, mEEA3E
0.
7 BG W 0
0: JCENfE;
1. PPAE-ANREEM. B MOE=0. BIF=1, &JFEX}
R R W DMA, =22 A8 R H TR DMA.
FEAE AR
AR 1, AT MR A, B E S
0.
6 TG W 0
0: Teahfk;
1: TIM1_SR FfF23) TIF=1, 255 XN A KAl
DMA, 7= A= A8 B (1) HH I Al DMA.
IR, AR S R
AR 1, A 3E 0,
5 COMG W 0 0: JCEhfE;
1: ¥4 CCPC=1, fUiF¥## CcxE. CcxNE. OCxM fii.
e A N BN H R TE A AL
FEAEREERILL IR 4 FHAF
4 CC4G W 0
2% CC1G fiiid
PR/ LI 3 At
3 CC3G W 0
%% CC1G ik
PR LR 2 FHAt
2 CC2G w 0
%% CC1G ik
PR LI 1 A
AR 1, TN R A, e
g 0.
1 CC1G w 0
0: TohfE;
1: {EHIE CCA =4 — Mgk L e F A
FiEiE CC1 BB NF
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Bit Name Reset Value

Function

BE CCF=1, FITJEXT R kAl DMA, U7 A2 AH B
Hi il DMA.

BB CC1 L B NI«

MHT T AR E 3R ZE TIMA_CCR1 #1748y, WE
CCHIF=1, FEITJaXF R AT DMA,  JU7 A AR B2 H B
M DMA. # CC1IF 244 1, ¥ E CC10F=1,

PR ZAHRAEE 1, B E S 0.

0: TzhfE;

1. BEFIMGAIEES, I E AR TR, T
ARSI TS AHIE O((H 2 T 4343

RECPAR). AT OXFRAE R EL DIR=0(A]_Evt-%0)ll vt
HAHE 0, 45 DIR=1(/) F i) 425 24 TIM1_ARR
1E .

17.4.7.

Address offset:0x18
Reset value:0x0000 0000

Output compare mode:

TIM1 3R/ LB & 7% 1(TIM1_CCMR1)

31 30 | 29 | 28 27 26 25 | 24 23 22 | 21 | 20 19 18 17 16
Res Re | Re | Re Res Res Re | Re Res Re | Re | Re Res Res Res Re
S S S S S S S S S
15 14 | 13 | 12 1 10 9 | 8 7 6 | 5 | 4 3 2 1 0
0c2C OC2M[2:0] OC2P | CO2F | CC2S[1:0 | OC1C OC1M[2:0] OC1P | OC1F | CC1S[1:0]
E E E ] E E E
RW R|R|R RW RW R | R RW R|R|R RW RW R | RW
Bit Name R/IW Reset Value Function
31: 16 Reserved - fREE, —EHHNO
15 OC2CE RW 0 b b A 235 0 ffiRE
14:12 0C2M[2:0] RW 000 i b 2 ik
11 OC2PE RW 0 s L 2 TS A Ak
10 OC2FE RW 0 i b 2 BT Rg
AR/ 2 1k 4.
AL SGEIE TR GRNED , BAm NI
9:8 CC2S[1:0] RW 00 00: CC2 @B M iC & ¥t
01: CC2IEIEIE NN, 1C2 WURTE TI2 L
10: CC2 MBI E NN, 1C2 BUFAE T L
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Bit

Name

Reset Value

Function

11: CC2 JRiBE#ALE AN, 1C2 W/ TRC k. thik
AN TR E PR 8 i 2 48 4 N AR e e

(H TIM1_SMCR 178511 TS frig#8) -
¥:  CC2S U {EiliE LI (TIM1_CCER 17451
CC2E=0)4 =1 5.

OC1CE

RW

b He® 135 0 1fiRE
0: OC1REF A3 ETRF #y A\ 50,
1. — B2 ETRF A\ & HF, J&EBx OC1REF=0,

6:4

OC1M[2:0]

RW

00

i b 1 R

e X T it 2% 155 OC1REF fI3I{E, ifi OC1REF
WiE 7T OC1. OCIN 1. OCIREF ZmmE-FAL, 1M
OC1. OC1IN HJA Tk T CC1P. CCINP fiz.
000: #4h. firth b7 248 TIM1_CCR1 5il- %3
TIM1_CNT |8/ Lb %+ OC1REF A jiefE

K

001: UL Mt Wh ¥ B @ E1AF &b F. Hit
% TIMX CNT M {5 5 4 3% / W & &F F 4
1(TIMx_CCR1)#[HH, il OC1REF .

010 : VT M W ¥ & @ B 18 6 A HF. X4
A TIMX_CNT 0 5 # 38 / b %R % 7 &
1(TIMx_CCR1)#H[FIEF, 5| OC1REF k.

011: ¥ . 4 TIM1_CCRI=TIM1_CNT i}, Hi%%
OC1REF [ .

100: #EHINICA AT 5 OC1REF MK,

101: BEHINAT 2. 5 OC1REF .

110: PWM X 1— e[ Bil#, —H
TIM1_CNT<TIM1_CCR1 iiEIE 1 ANH T, & A
KB £ ORI, — 8
TIM1_CNT>TIM1_CCR1 I i@ & 1 N L 2% # F
(OC1REF=0), NN 3% F(OC1REF=1),

1M11: PWM K 2— e[ Bil#, —H
TIM1_CNT<TIM1_CCR1 B} JiiE 1 AL EF, BUNE
BT R o, —H TIMA_CNT>TIM1_CCR1 i
WIE 1 NEROET, BT .

1. —H LOCK 258 3(TIMx_BDTR #7831 H)
LOCK fiz)3f H. CC1S=00(1ZiH 18 Fit. B e tH ) T AL A Re g
B
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Bit

Name

Reset Value

Function

2. 7F PWM B 1 85 PWM 558 2 v, R 4Liiss
AR T AR B AR 2 MR S AR S T B PWIM A5 5
i, OC1REF HiFA4 27z,

OC1PE

RW

i L 1 TS A

0: %k11 TIM1_CCR1 #F /78 ITRE Thik, mTBim 5 A
TIM1_CCR1 & frds, HHHAD Hi/EH.

1: JF/E TIM1_CCR1 FF /A Tk sk Ihfie, 35 8RO
TR A EHRIE,  TIM1_CCRA [T 3 At 72 T S
BRI RN AT A AR

1. —H LOCK 258 3(TIMx_BDTR #7841 K
LOCK fir)Jf H. CC1S=00(1Z it & A & picfiy th ) Mz AL A Re bl
B

VE 2: AUAE KPR, AT AR AR A TR A A A7 AR
T PWM B, B EAE .

OC1FE

RW

v s 1 Pl R

AL TR CC Ha th v fid & s N 0 BRI R

0: MR IHEAS CCRT MM, CC1IERRAE, Rk
FARATI . AR 2R NG — A RIER, & CC1
4t PR B /NIE N Dy B AN IR R A

1 HN B R B A SO E I R R T — IR EKIT
fic. PR,  OC i B A P

SR RTK. KR S I0E 28R CC1 4t 1A ) &
I BN 3 AN I

OCFE (¥ R 75 i3 # it & i PWM1 5k PWM2 #55f A
H.

1:0

CC1S[1:0]

RW

00

IR 1 .

X 2 s SCEERIT I RN KA L
00: CC1 i Hehc & Ffi th

01: CCHImIEMME MmN, 1C1 BUG7E T

10: CC1IHIEHACE AN, 1C1 BUNAE TI2 L

11: CCHIBIEH I E NN, 1C1 IE7E TRC F. i
A LAETE A 8 ik R 284 AN A 32

(1 TIM1_SMCR #7810 TS frig#8) -

7E:  CCAS {UAEIEIE SRR (TIM1_CCER #4743
CCI1E=0)A4 =2 ] 51,

Input Capture mode:

31

30

29

28

27

26

25

24

23 22 21 20 19 18 17 16

Res

Res

Res

Res

Res

Res

Res

Res

Res | Res | Res | Res | Res Res | Res | Res
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15

14 13 12

11 10

7 6 5 4 3 2 1 0

IC2F[3:0]

IC2PSCI[1:0]

IC1PSCI[1:0]

RW

RW

RW RW

RW RW

RW RW | RW RW

Bit

Name

Reset Value

Function

31:16

Reserved

15:12

IF2F

RW

0000

B NAHER 2 S A

11:10

IC2PSC[1:0]

RW

00

BN 2 T i as

9:8

CC2S[1:0]

RW

IR/ 2 1% 4%
X 2 A SCEERIJT I CRIAAIHD RSN IE .
00: CC2 @B E Nt
01: CC2 BB E NN, 1C2 URTE TI2 L
10: CC2 BB E AN, IC2 WHTE TI1 s
11: CC2 MIEWNIE A, IC2 MUfE TRC F. phifs
PEREHNETIY &N i)

(HI TIM1_SMCR #4745 1 TS A1+ .
7E: CC2S {UTEIHIE RN (TIM1_CCER #7451
CC2E=0)4 &1 5 ).

74

IC1F[3:0]

RW

0000

IR 1 JE S

XJURLE ST T IR FES R KB B A K B . 2L
FURBE A — AN FA RS ALK

EACTE] N AFF G2 A — A B AE -

0000: TCUEm:se, LLfDTS FAE 1000: REEHIHE
fSAMPLING=fDTS/8, N=6

0001: FAEHi% FSAMPLING=fCK_INT, N=21001: FFf
% fSAMPLING=fDTS/8, N=8

0010: REESiZ fSAMPLING=fCK_INT, N=4 1010: XA
B fSAMPLING=fDTS/16, N=5

0011: FAEHi% FSAMPLING=fCK_INT, N=8 1011: R4t
B fSAMPLING=fDTS/16, N=6

0100: FFEHZ FSAMPLING=fDTS/2, N=6 1100: X#f
B fSAMPLING=fDTS/16, N=8

0101: FAEHi% FSAMPLING=fDTS/2, N=8 1101: Xk
#i# fSAMPLING=fDTS/32, N=5

0110: FFEHZ FSAMPLING=fDTS/4, N=6 1110: X#f
#i# fSAMPLING=fDTS/32, N=6

0111: FAEHi% FSAMPLING=fDTS/4, N=8 1111: Xk
#i# fSAMPLING=fDTS/32, N=8

3:2

IC1PSC[1:0]

RW

00

B NHER 1 T ids
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Bit Name R/W Reset Value Function
X205 T CClLEmA (IC MR, —H
CC1E=0(TIM1_CCER #FfF#% ), W/ snas &AL .
00: TEFRAHEE, HHAAN DA B 45— I H fi
Rk
01: 4 2 ANFpHilR — gk
10: 1 4 DA R — U3k
11: 8 DA R — UK.
CC1S[1:0]:  i#R/LLAL 1 1FE.
X 2 e SUBIEMT I GO BN g«
00: CC1 HiE#AC & M th
01: CC1HEMACE NN, 1C1 B T £

o CC18[10] W 00 10: CC1HEMHA B M, 1C1 BUFE TI2 £
11: CC1IME# A E AN, 1C1 B/ TRC L. thi
PEREHN L& N L)
(H#H TIM1_SMCR Zif£45 11 TS i £6) .
i CCAS U{E@iE LN (TIM1_CCER 178511
CC1E=0)4 =151,

17.4.8. TIM1 #H3R/ B A 4% 2(TIM1_CCMR2)

Address offset:0x1C

Reset value:0x0000 0000

Output compare mode:

31 30 | 29 | 28 27 26 25 | 24 23 22 | 21 | 20 19 18 17 16
Res Re | Re | Re Res Res Re | Re Res Re | Re | Re Res Res Res Re
S S S S S S S S S
15 14 | 13 | 12 1 10 9 | 8 7 6 | 5 | 4 3 2 1 0
0oc4cC OC4M[2:0] OC4P | CO4F oc3c OC3M[2:0] OC3P | OC3F
CC4S[1:0
E E E E E E CC33[1:0]
IC4F[3:0] IC4PSC[1:0] : IC3F[3:0] IC3PSC[1:0]
RW R|R|R RW RW R | R RW R|R|R RW RW R | RW
w w w w w
Bit Name R/IW Reset Value Function
31: 16 Reserved - ¥, —HHNO
15 OCA4CE RW 0 Frh b At 435 0 ffiRe
14:12 0C4M[2:0] RW 000 it b 4
11 OC4PE RW 0 i LR 4 TS A AR
10 OC4FE RW 0 o EL R 4 Pod i RE
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TR/ 4 L5

B SCGEIE R T RN, BRI %%
00: CCA4 @EBEMICE ¥t

01: CCAEIEWIE NN, 1C4 WURHTE TI4 L

10: CC4 MEWHILE AN, 1C4 BUFTE TI3 L

9:8 CC48[1:0] RW 00
11: CC4 MBI E AN, 1C4 WU TRC k. thi
A LAELE A BB filUR 4 ARk i) (B TIM1_SMCR &4%
A TS ML) o
7¥: CC4S XA iBIE % IS (TIM1_CCER #7743
CCAE=0)4 =1 5.
7 OC3CE RW 0 i bhE 335 0 fliRE
6:4 OC3M[2:0] RW 00 it b 3 X
3 OC3PE RW 0 i P 3 TkE A At e
2 OC3FE RW 0 it b 3 Pd A A
TR/ 3 1L 4%
X 2 e SCEE 71 RN RSN L%
00: CC3 @iE b ie & ¥t
01: CC3mil#kE B NN, 1C3 MUFE TI3 L
o — 4 o0 10: CC3IHIEHACE AN, IC3 WUNFE TI4 L
11: CC3 B E A, IC3 MU7E TRC b, B
A AT A 8 ik R 28 A A 12
(HH TIM1_SMCR 77281 TS S F)
1: CC3S (XA il 5% Al (TIM1_CCER #7411
CC3E=0)4 =2 5.
Input Capture mode:
Bit Name R/W Reset Value Function
31: 16 Reserved - frE, —HRFO
15:12 IC4F RW 0000 NN 4 IR AR
11:10 IC4PSC RW 00 WINIHEE 4 T s
FIRILER 4 k4.
X 2 hrE SCEIER T CRINARED AR %
00: CCA4 EIEMEACE it
01: CC4EIEWACE NN, 1C4 WUHTE TI4 L
10: CC4 MBI E N, 1C4 MUFTE TI3 L
e ceas R % 11, CCA UM N, 1C4 BSHE TRC L. JLHER
AT AELE A B s R A5 4 AN AL s (Ef TIM1_SMCR 2 47
A TS ML) o
7E:  CCAS NAEIHIE SRR (TIM1_CCER #7431
CCA4E=0)4 A 5 1.
74 IC3F RW 0000 TR 3 IR AR
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Bit Name R/W Reset Value Function
3:2 IC3PSC RW 00 BINMAHR 3 AR
IR/ 3 1L 4E
X 2 e SCEE M7 1E CRNAE) RNk %
00: CC3 @B AL E ¥t
01: CC3EEAE NN, IC3 WUTE TI3 L
10: CC3 MBI B NN, IC3 BULE TI4
11: CC3 BB E NN, 1C1 ML7E TRC L. ik
DERE ALY S N L)
(tH TIM1_SMCR #4511 TS Ak £ -
7¥: CC3S {XAEiHiE > I (TIM1_CCER #7743 ()
CC3E=0)4 =21 5.

17.4.9. TIM1 3R/ BfERE T /72% (TIM1_CCER)

Address offset:0x20
Reset value:0x0000 0000
31 | 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

1:0 0OC3s RwW 00

Re | Re | Res | Res Res Res Res | Res Res Res Res | Res Res Res Res | Res

S S

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

Re | Re | CC4 | CC4 | CC3 | CC3 | CC3 | CC3| CC2 | CcC2 |cCc2|ccz2 | cc CC1 | CC1 | CC1
s s P E NP NE P E NP NE P E NP NE P E

- - RW | RW RW RW RW | RW RW RW RW | RW RW RW RW | RW

Bit Name R/W Reset Value Function
31: 14 Reserved - 0 fRE, —HRFO
13 CC4P RW 0 BINAHIR 4 k. 2% CCIP KA.
12 CC4E RW 0 BINAHIR 4 b liEE. 2% CC1E MIfik.
11 CC3NP RW 0 FNMHER 3 HAMG I RTE . 278 CCINP itk
10 CC3NE RW 0 Wy NHEER 3 HAME i fliRE. 2% CCINE KA.
9 CC3P RW 0 BINMR 3 f k. 255 CCIP KA.
8 CC3E RW 0 HNM#AE 3 fnth R . % CC1E ik,
7 CC2NP RW 0 SNHRER 2 AN AR . 2% CCINP Mk .
6 CC2NE RW 0 WNMHIR 2 BAMGI R (ERE. 255 CCINE iR,
5 cc2p RW 0 BINMER 2 k. 2% CCIP 1k
4 CC2E RW 0 HINAHIR 2 i iRE. 2% CC1E KR,
IR 1 E RN AR
3 CC1NP RW 0 0: OCIN EHFH
1:  OCIN I HLFA 2k
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Bit

Name

Reset Value

Function

7: —H LOCK 4 5(TIM1_BDTR i {£#% 1 i) LCCK fir) ¥
A3 8% 2 H CC1S=00(EIE R & i ) MHZAL A sE g 1&
2o

CC1INE

RW

MR 1 ERN A R

0: KHMI— OCIN ZEibAit, Ptk OCTN Fy%ay i it -1t
T MOE, 0SSI, OSSR, OIS1, OIS1IN, CC1E i
1B

1: JFJA— OCIN 5S4t BIxf Riffod 51, Fodin i e
FH# T MOE, OSSI, OSSR, OIS1, OIS1N, CC1E
(AL

CC1P

RW

NG B Y

CC1 B iE AL & %

0: OC1 mHL FA

1: OC1KH A

CC1 iBiE AL & AN

ZALESFESR ICT IE2 1IC1 FIRAE SR N flR Bk R E
Fo

0: ARM: WiFRRATE ICT 1 EFHE: HAESNT iR 2
i, 1IC1T A

1 RAH: SERKAETE IC1 T REIT: M RAE M Rk 2
i, 1C1 A

¥: —H LOCK % 4(TIM1_BDTR 7784 # 1) LCCK i)
N B2, NIEMAREAE

CC1E

RW

PN e R H L

CC1 B B ¥ th -

0: XKHMI— OCAH ZEibAt, Kt OCH fyf th F-F-Hli T
MOE. OSSI. OSSR. 0IS1. OIS1N. CC1NE {71,
1: JFE— OCA {5 St BRIy 510, o viF
f&# T MOE. OSSI. OSSR. OIS1. OISIN. CCINE
AT

CC1 HIEM E A%

AL RE T THES I E 2 B REI IR TIM1_CCR1 &1F
o

0: fligkst

1. fHIRAERE

Table FA H1WrLhfER) H AN OCx F1 OCXN e 3E 144 H 425 il

Control bits

Output state
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0SS
MOE OSSR CcxE CcxNE OCx output state OCxN output state
|
0 0 0 iy 1 22 1 (5 2 N ERTTT), OCx=0, iy A 1B (5 E B AR T
OCx_EN=0 OCxN=0, OCxN_EN=0
) OCXREF + Polarity
AR 1 (5 I R T JT), OCx=0, )
0 0 1 OCxN=0OCxREF
OCx_EN=0
CCxNP, OCxN_EN=1
OCXREF + Polarity 2R b (5 e R AR W),
0 1 0
OCx=0CREF &% CCxP, OCx_EN=1 OCxN=0, OCxN_EN=0
OCREF %} (not
OCREF + Polarity + dead-time
0 1 1 OCREF) + Polarity + dead-
OCx_EN=1
time OCxN_EN=1
1 X ] 0 0 fin 2RI (S R S WTT), OCx=CCxP,  fth X 1L (52w 4 iiT),
OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
) OCxREF+Polarity
AR Lk (55 2 I 2R BT ), OCx=CCxP,
1 0 1 OCxN=0OCXxREF xor CCxNP,
OCx_EN=1
OCxN_EN=1
RKUPIRZS it g8 H oW To R4
OCXxREF+Polarity
1 1 0 ) , OCxN=CCxNP,
OCx=0CxREF xor CCxP, OCx_EN=1
OCxN_EN=1
OCREF B4 (not
OCREF+Polarity + dead-time
1 1 1 OCREF) + polarity + dead-
OCx_EN=1
time OCN_EN=1
0 0 0 i 2 b (5 e i 2R ), OCx=CCxP, iy A 1B (5 B A T,
OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
0 0 1 i 1 2 11 (55 N 2R BTTT)
0 1 0 535 [f): OCx=CCxP, OCx_EN=0, OCxN=CCxNP, OCxN_EN=0
0 ] ] WERB AR B —ATEX IS, ik OISx 5 OISXN FH: AR
OCx #1 OCxN K % HT-, OCx=0ISx Al OCxN=0ISxN.
0 X
] 0 0 i (5 ST iRl (5ENSEIT
OCx=CCxP, OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
1 0 1 RPPIRZS Chn i 8 oW TR 208
1 1 0 B 1): OCx=CCxP, OCx_EN=1, OCxN=CCxNP, OCxN_EN=1
] ] ] LIRS B —ANTEXEAE, % OISx 45 OISXN FH-A#EXT K
OCx #11 OCxN I % H T, OCx=0ISx fil OCxN=0ISxN
17.4.10. TIM1 H58(TIM1_CNT)

Address offset:0x24
Reset value:0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res | Res Res Res Res Res | Res | Res | Res | Res Res Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
RwW
Bit Name R/IW Reset Value Function
31: 16 Reserved e, —EHNO
15:0 CNTI[15:0] RW 0 TS B
17.4.11. TIM1 5 #igs (TIM1_PSC)

Address offset:0x28
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved "E&, —HANO
T 53 AR

PR I B8 (CK_CNT) %F fCK_PSC/(
PSC[15:0]+1).

15:0 PSC[15:0] RW 0 PSC & 7 2B H A7 A I 38N 2 15 o S8 a5 A7 98 1)
By SRR s

B TIM_EGR 1) UG 73 0 Bl TAF 7R 5 A0 A5 K A2 il
25 0.

17.4.12. TIM1 B EF MR FF2 (TIM1_ARR)

Address offset:0x2c
Reset value:0x0000 FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

ARR[15:0]
RW
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Bit Name R/W Reset Value Function
31: 16 Reserved &, —HHNO
EESERS il
15:0 ARR[15:0] RW 0 ARR &5 T K ZLE BN SLR I B 3 E R A INE .
2 H B ER A RE TR, THEEEA T,

17.4.13. TIM1 EEIHHEE FF45(TIM1_RCR)

Address offset:0x30
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

Res | Res | Res | Res | Res | Res | Res | Res REP[7:0]

Bit Name R/W Reset Value Function

31: 8 Reserved fRE, —HRFNO

JA AR E

FHE T s IRe 5, XA uvr P E LR A AR AR
A CHD R v A TREE a5
BB AR AAES) « WAV EE R, W4
IR S0 7 A BT e B A

R N8 REP_CNT 353 0, &7 E—ANEHHE
7:0 REP[7:0] RW 0 FHHit 4 REP_CNT E¥i M REP{HFF 45 1F %t .
T REP_CNT K A f£ A ] % ¥ 4 fFU_RC &k 4&
BF 4 # #REP fH , M X TIM1_RCR ZfE8s 5 A
RUBTE SUAE R U TS 3T R R AR I A e AR
REWEE PWM B, (REPH)X R

— TERWFEAT,  PWM A ECH

— PO T,  PWM % E

17.4.14. TIM1 3R/ LB & 74 1(TIM1_CCR1)

Address offset:0x34
Reset value:0x0000 0000

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RW
Bit Name R/IW Reset Value Function
31: 16 Reserved RE, —HNO

R 1 1E

# CC1 BT & Mt :

CCR1 A& THN MR/ 1 S AFMNE (T2
i -

WIRTE TIM1_CCMR1 217 23(OC1PE 1) R iEFE TE 2
Rk, HIRZH N YT AF 3.

15: 0 CCR1[15:0] RW 0 TN, A SRR R AR, IETEREEUE A FN AT
IRILLEL 1 Bt

LR R A SO S T 518 TIM1_CNT B
&, IFHA OC1 i EHiH s 5.

# CC1JEIETT & M -

CCR1 @& T i L~ A3k 1 F4: ACH f&kiffit4
B

17.4.15. TIM1 /LB 7288 2(TIM1_CCR2)

Address offset:0x38
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR2[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved f*E, —HNO
R/ 2 H1E
15:0 CCR2[15:0] RW 0 #1 CO2 IWRRCH L
CCR2 & T HN MR/ LR 2 FA 73 M (T
B -
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U1 RAE TIM1_CCMR2 7 A74% (OC2PE A7) A 1k 5 Tl ke 4%
Fetk, JLIRZHE N YT A2

B, RAMEH R RN, SR A 2 AR
FRILLH 2 AP

TSR/ LB S AE RS T S TS TIMA_CNT Lb#i
fH, HHAE OC ui Il {55

# CC2 MIEML & AN

CCR2 .5 1 1 E— M N3k 2 1 (1C2) AL4mifTH4
HE.

17.4.

16.

TIM1 3R/ LB & 745 3 (TIM1_CCR3)

Address offset:0x3C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR3[15:0]

RW

Bit Name R/W Reset Value Function
31: 16 Reserved &, —HRNO
R/ 3 M1E
4 CC3 il iEiC & A th -
CCR3 & T 2 N il 3R/ UL 3 S A7 s Ml (Tikedq
) -
HIRAE TIM1_CCMR3 7783 (OC3PE fif ) Rk B
Rk, HIRZRN LA w78
15:0 CCR3[15:0] RW BN, RAA R R AR, TR BAE A FN T
RIECEL 3 F 7.
AT AL RS T 5T TIMA_CNT LE#
i, JEHAE OC i H it E 5
4 CC3 il B AL B A -
CCR3 @& T i E—kHi A3k 3 F4f (1IC3) f&hmfit#
AHE.
17.4.17. TIM1 #HR/HLEF 728 4(TIM1_CCR4)

Address offset:0x40
Reset value:0x0000 0000

31

30

29 28

27

26

25

24

23 22 21 20 19 18 17 16
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Res

Res

Res | Res

Res

Res

Res

Res

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

15

14

13 12

11

10

8

7 6 5 4 3 2 1 0

CCRA4[15:0]

RW

Bit

Name

Reset Value

Function

31: 16

Reserved

freg, —HANO

15:0

CCR4[15:0]

RW

R/ 4 W1H

# CCA4 BB & Mt :

CCR4 B8 TN AR/ 4 ZAFIME (T2
i -

WIRTE TIM1_CCMR4 271723 (OCAPE 1) R iEFE T2
Rk, HIRZH N YT AF 3.

B, R UEH SR AR, A A 5 AT
IRILLEL 4 At

LR R A SO S T 518 TIM1_CNT B
i, FHHAE OC i FHiH{E5.

¥ CCA4 JBIETL & M :

CCR4 @& T i L~ N3k 4 Fff (1IC4) f&HiffrtH
B

17.4.

Reset value:0x0000 0000

18.

TIM1 F|ZENFEX & F3(TIM1_BDTR)
Address offset:0x44

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

MO | AO | BKP | BKE | OSS | 0SS | LOCK[1:0] DTG[7:0]
E E R |
RW | RW | RW | RW RwW RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 16 Reserved RW 0 f*E, —HNO
Fo 4 A B
—HAREMANAR, SAPRELE 7P 0. #iLdE AOE £
15 MOE RW 0 B, FTEHEIHE 0 LA BIE 1. e UM ACE vk s iE A

0: Z%1E OC #1 OCN i th slsim il 2 AR s
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Bit Name R/W Reset Value Function
1. WERE TR RES. (TIM1_CCER #7411
CcxE.  CcxNE fi) , NFFjE OC Fl
OCN it
1 By H A
0: MOE R BeH#MTHE 1:
» AOE - . 1:  MOE AEIIEE 1 BE F— AR F A3 E 1
RFEMATRD o
VE: —H LOCK Z¢5)(TIM1_BDTR %7745 ff) LOCK fir)#¢
A, WEZR AN BB
KR N3k
0: RMEHANMCHFARG
13 BKP RW 0 1: RN S B AR
VE: —H LOCK Z¢5)(TIM1_BDTR % 774311 LOCK fir)#
N, WAL A BERAE L
R ThRefEfe
0: 2NN (BRK & BRK_ACTH) ;
12 BKE RW 0 1. FFENERAN (BRK & BRK_ACTH) .
7: —H LOCK 4 5)(TIM1_BDTR %173 i) LOCK fi7)i%
N, WEALABERAE L
BATHEAUT “ORPPIRES” 154%
AL T2 MOE=1 FLIEIE Jy BN I . &8 BAMATH )
5E I 2§ NAEAE OSSR fif.
2% OC/OCN {fREMITEAN UL R SR/ LU AT RE A7 A7 2%
(TIM1_CCER)) .
0: Y47EM 8 A TIER, %51E OC/OCN it (OC/OCN fi
11 OSSR RW 0
Aef 5 5=0) ;
1: MERHEEATAER, —H CoxE=1 8 CcxNE=1, JfJ3
OC/OCN it I 4 th To R~
OC/OCN 1 fig i i 5 5=1.
¥: —H LOCK £ 5%)(TIM1_BDTR 21721 LOCK £7) %
N2, NMRZALASREAR B
TR “ORHPIRE” 4%
ZAL T 24 MOE=0 H.ifi& & yf i o
2% OC/OCN {fREMITEAN UL ER SR/ LU AT BE 27 1725
(TIM1_CCER)) .
10 oss| RW 0

0: MER A TAER, %51k OC/OCN #ithh (OC/OCN fii
A A5 5 =0) ;

1. %€ W&A TR, —H CoxE=1 8
CcxNE=1, OC/OCN ¥ St fnthh J =W 1 P
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Bit Name R/IW Reset Value Function

OC/OCN fi fefth 15 5=1.
#: —H LOCK Zi5l(TIM1_BDTR 75 {745 H ] LOCK 1) 1%
N2, M AREBAE L.

BiE W E

AN IR EAE R TS (R

00: Bl kH], ZFfFasts R

01: BUEZMN 1, AREEAN TIM1_BDTR F 17 45H)
DTG/BKE/BKP/AOE fii. TIM1_CR2 %1741
OISx/OISxN i ;

10: BUES 2, AREBABEHN 1 H&hL, WARE
BN CC RMHAr (—BAHXIEEET CCxS Mk Ak,
TIM1_CCER #7748/ CCxP/CCNxP ) LA K
OSSR/OSSI fir;

1. BUES 3, AREBEABEHI 2 hi&h, AR
BN CC #=Hilfir (—BAHXIEEIET CCxS M Ak,
TIM1_CCMRXx %77 #% ) OCXxM/OCXPE £7) ;

I ERFEAE, RS RLOCK L, —HFA
TIM1_BDTR %474, MHANRHREH

L0

9:8 LOCK[1:0] RW 00

FEX RAERLE

XLEA 58 ST N AN AT BE X RFSRI [R] . i DT
TN H AR ]

DTG[7:5]=0xx => DT=DTG[7:0] X Tdtg, Tdtg=
TDTS;

DTG[7:5]=10x => DT=(64+DTG[5:0]) X Tdtg, Tdtg=2
X TDTS;

DTG[7:5]=110 => DT=(32+DTG[4:0]) X Tdtg, Tdtg=8
X TDTS;

7:0 DTG[7:0] RW 0000 0000 | DTG[7:5]=111 => DT=(32+DTG[4:0]) X Tdtg, Tdtg=
16 X TDTS;

. % TDTS = 125ns(8MHZ), I A fHI5E X I a] Ay

0 3| 15875ns, #HKIfEy 125ns;

16us F| 31750ns, #7FKf[A]24 250ns;

32us F| 63us, F KW EIA 1us;

64us ¥ 126us, #=HKMEAIY 2us;

¥: —H LOCK ZAI(TIM1_BDTR %717 #% 1 ) LOCK fi)#
ML 2803, NIXEEALARRERE

G

17.4.19. TIM1 DMA 3% % 7£8%(TIM1_DCR)
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Address offset:0x48
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res DBL[4:0] Res DBA[4:0]
- - - RW | RW | RW | RW | RW - - - RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 13 Reserved R®, —HHNO
DMA ESALIAKE

XKLL E LT DMA TEEGAE AN BABIR KB (%t
TIM1_DMAR F A7 45 bbb AT B80S

B, B AR AT — UOEAAER) |, Bl 5 R
THH

12:8 DBL[4:0] RW 0 0000 00000: 1 Xk f&i

00001: 2 JAEH

00010: 3 YAE4

10001: 18 ALk
7:5 Reserved RW 0 RER, RN 0

DBA[4:0]: DMA 3 it

KA E LT DMA FEESARE AN BBtk (40
TIM1_DMAR 27 A7 #% P bbb AT 530S

B, DBA ESCAM TIM1_CR1 #5772 88 BT fE Ml FF 46
4:0 DBA[4:0] RW 0 0000 fi B ik«

00000: TIM1_CR1,

00001: TIM1_CR2,

00010: TIM1_SMCR,

17.4.20. TIM1 ZE&:4£ /) DMA #bik(TIM1_DMAR)

Address offset:0x4C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

DMABI[15:0]

255/463



PY32F030 ZR5|&EF#

Bit Name R/W Reset Value Function
31:16 Reserved
DMA HEZ:AE 1A 717 #s
XF TIM1_DMAR 7 £ 5 H 12 8 5 25 S B06 AN Huhk 1) 75 47
A HURAE
TIM1_CR1 #ith: + DBA + DMA $&4t+, Hrh:.
15: 0 DMAB(31:0] RW 0

“TIM1_CR1 Mtk ” 236 25745 1 Bl
“DBA” #& TIM1_DCR & 745 & CHIFE bt

“DMA $5%1” ZH DMA Hzhizh| i mis &, ek T

TIM1_DCR % f7-#s & 3L DBL.
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18. # F 2B 28 (TIM3)

18.1. TIM3 f& 4

TIM3 38 1 € I 45 42 B R 9 A 70 S0 SR B 1K) 16 A7 B 2l B AR T Jas F il

BEAZME, GRHNERDAG SRR AP s3> A hm oy Cath BN PWMD .

A5 R N 85 U7 8 A1 RCC I s ) 85 020 S s, Ik R AT T Jo 0T AT AAE JUAS Gl B LA 2240 1) 3
.,

FEAE I SR AR L S e MST I, B AR AR BE. A AT AT DL 2D et

18.2. TIM3 = E 4G4

EH TIM3 & I 28 D e 45 «
B 1647 (TIM3) [ b R, A b E a3 H
W16 MR RFE T A, THEER I R (1 0 R 0 1~65536 IR (AT =AU
B 4 MSTIEE
> B NIIR
> At AR
> PWM A GAZa A (a7 0
> FR kA
A DL FH AN 5 [ 542 ) B 8 R0 PAY 0 R E 10 e Ath 5 I 4 £ 17D 255 fl %
R # AR A A BT/DMA
> HET TPEER A B N, TR IR GBI AT R AN RO
> flREME GEEES RS, 1Bk, BRIk e i B AN Ak D
> HNIIR
> AR
SRR AL AR (IEAD) i 3 A A A4 2% i
fi A A R A1 S R b s J 30 0 b A
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Internal clock(CK_INT)
> Trigger
Controller TRGO »
To other timers or ADC
TGI
ITRO ITR —y Slav
Eg% —_—> TRC ITRGI ContaroTIer Reset, enable, up/down, count
ITR3 ————— > ni1F gp > mode
Lad
TI1FP1 » Encoder
TI1FP2 >» Interface

v

ul
Yy
El*

CK_PSC PSC
»
Prescaler
Cc1l
TI1FP1 »M — ocC
[ xorR BIYTIL [ nput filter & 2l (c1p3 output 2B {T]TIM3_cH1
T — rescaler cd
TIM3_CH1|:] > edge detector |Tj1Fp2 x control
TR
cc2l | cCaly
112 Input filter & I:;:; '\IC S oo | C2REF Outout ﬁﬁ[]
TIM3_CH2 [] > » 4| Prescaler IC2P5 CC2 registe utpu TIM3_CH2
edge detector control
TRC —p/ A
CC3l U | CC3l
N >
h TI3 Input filter & TI3EP3 d IC3 /\|;:V3ps ! A\V4 f_?;\&!F Output E}[] TIM3_CH3
Tim3_cH3[} » P — Prescaler |—>| CC3 registe P -
edge detector |T|3Fpa + control
T-RIC
Tiarp3 L ccal _u | ccal
TI4 Input filter & |TI4FP4 i IC. /\IaPS I A /()\JREF Output | OC
TIM3_cHa[[F———— > —4>| |—>| i |—> O ] Tim3_cHa
_ |: edge detector Prescaler CC4 register control ] _
TRC —p/

B 18-1 i e i 28 (TIM3) 22 F4 [

Notes:
Preload registers transferred
to active registers on U event

according to control bit

i Event

<% nterrupt & DMA output

18.3. TIM3 Th g # iR

18.3.1. P
TIM3 5258 [ L B 40 S — AN 16 Ar iSRS A E 10 [ Zh 3 2 17 28 . AN T L) B4, 1)

TS ) B R A TR B TR A S AR E

TS . B BN R A A7 AR A TR S 8S 2 A7 3 ] L RS, R T EEE B AT I S AR A 2
Time-base unit f145:

B MHERE A (TIM3_CNT)

B HRE AR (TIM3_PSC)

B EEF A (TIM3_ARR)

H 3 A A7 A e TR I, 5 B3 5 [ 2l AL R A A7 AR U ) PR A AT A7 4% . ARETE TIM3_CR1 %47

a N B SRR RE L (ARPE) HUUCE, TEREA A7 4 10 N A B EE BRI SR S UEV I %1%
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PR THAAS DS Bl (A SR I R AR JF 2 TIM3_CR1 & /743117 UDIS £7551 0
W, PR SRR AT DU e A

TS P M2 B I Bl . CK_CNT 9Kl (Ui 15t TIMx_CR1 & 478 b B TH A e AL

(CEN) i}, CK_CNT A H%L.

R, ERE T TIMX_CR #1725 CEN A7) — AN G, iH 8t 2.
T sas i

Ty s T LR TH s B B 4% 1 21 65535 Z IR AR 709 ERHET—A (F£ TIM3_PSC #ifras
(K1) 16 Arar 7 sz 1 16 AL iHAas . PUAIRANERI S A2 8T 2 oh a8, B RIS I T I Bl oide . B i T 43
a IS HAE T — UCE RS 2RI R -

TR TR ST, O EEE S EI T

acese T LU iUy

1 1 1 1 1 1
T T T T T
cen | ! ! L
| | | | | |
1 1 1 1 1 1

Timer clock = CK_CNT M !_l !_l !_l
1 1 1 1

Counter register  F7  XF8YFOXFAYFBYFCY 00 Y 01 X 02 Y o3

hnooo
update event(UEV) ! ' ! '
1 1 1 1
Prescaler counter register 0 ‘X ' 1, 1 |
7 i i i i
writing a new value in TIMx_PSC : : : :
| | s :
Prescaler buffer 0 X I i
i i i i

Prescaler counter 0 foY1YoY1Yo)Y1 Yo

B 18-2 4TAMIIEIBHO 1 BH 2 B, THEEEN R

%

CK_PSC
1 1 1 1
T T T
CEN ! ! !
Lo | |
Timer cIock=CK_CNT4I |_| |_| |_| |_| |_l !_l
1 1
Counter register  F7  \F8Y FOXFAYFB)YFC) 00 X 01
[} 1
1
update event(UEV) !_l E
1 1
Prescaler counter register 0 ‘X ! 3 !
7 i |
writing a new value in TIMx_PSC : :
) [}
] 1
Prescaler buffer 0 X 3
| i

Prescaler counter 0 o a 3o a 3

18-3 LTSS HON 1 ALF] 4 wF, TSR E

18.3.2. THEER R

] o,
)RR, M O B[ B AR, SRS U O BB IA AL, R A — AN R
£ TIM3_EGR 27 7742 fh (G ik 2 2Bl FH MBS 242 1 28) 1 B UG Bt [RDRE AT A= A — /> 58 39 4
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BLE TIM3_CR1 w74 ) UDIS £, W AZEIE SRS IXRE thmr DL G £ 17 U 280 A48 HH 5 NBHE
IR T 788, f£ UDIS i F 2R/l KA ARt (HRAENIZ TR HEI, e
50, [N T s B TR AaE O(E T as BB AAE). BEAh, WRBE T TIM3_CR1 #7451 URS
FLGRPETEHER), WE UG A —ATEF S UEV, (HREAFA %R E UIF br & (BDA 4 ksl DMA iF
K)o TXFENY TG AL A TG BR T BRI, [ 7 A S A R o

BRE AR, A A A A SR, R R (K URS A7) B E BB bR S AL(TIMX_SR & 47
P UIF £7),

B HEPREY T A AR E AT E A A I E(TIMX_ARR).

W T ARES KR X BT A A 2 HE(TIMX_PSC #7285 KN A

TR H LT, 2 TIM3_ARR=0x36 I T4 fEAN R Bl 4% N (a1 .

aesc [Ty L

1 1
T T
cen | !
1 ]

[}
1 1
timer dock= ck_ent — ] LT LMLTLML LML UL
1
Counter register __ 31 {32)33{34)35) 36) 00 01) 02) 03 o4} 05 } 06} 07
)

update event(UEV) !_l
1

counter overflow

i
update interrupt flag |
(UIF)

Kl 18-4 THEERIN PR, N ERI o SR 1 1

ckese T LT LML WL LT LT L L UL
1

cen |

|

1

R
A

Timer clock = CK_CNT |_| |_| |_| I_
Counter register 0034 ) 0035 Y 0036 J 0000 J 0001 Y 0002 Y o003 )}
)
update event(UEV) !_l
1
counter overflow !_l
[}
|

update interrupt flag
(UIF)

Kl 18-5 THEESIT P, P Bh o AR 7 2
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ckese T LT LM L LT LT L UL
1

cen |

|

1

Timer clock = CK_CNT

] -

0000 ) ooo1

< j""'_

Counter register 0035 0036

update event(UEV)

counter overflow

O [ R R R R

update interrupt flag
(UIF)

K 18-6 T AR PP IEL, AR BH T BIA TN 4

arse JLUIULLLL, JULUUUL

Timer clock = CK_CNT !_l vd /4_|
1 1
Counter register 1F X 20 Vi /jx 00
7 /

update event(UEV)

counter overflow

o R

update interrupt flag
(UIF)

K 18-7 s PR, PRSI B R T N

arse U UYL UL

1

CEN |

]

1

Timer dock=ck_ent — | LT LTI LML U L
1

Counter register __ 31 _}32)33f34)35)36) 00) 01) 02) 03 Y04} 05) 06) 07
1

update event(UEV) !_l
1

counter overflow

i
update interrupt flag |
(UIF)

Auto—relo?d preload F 36
register

writing a new value in TIMx_ARR

K 18-8 iHHgeit FIE, 24 ARPE=0 [ #H 1 (TIMX_ARR %4 Fi% N)
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CK_PSC | |_,|_||_||_||_||_||_,U|_

1 1 1

T T

CEN ! !
1 1 1

[} [}
imer dock—ck_ovt LT LMUTLML LML UL
!
Counter register __Fo_XF1)F2fF3 )4 Fs) 0of 01) 02 03oa} 05 } 06X 07
1

update event(UEV)

update interrupt flag
(UIF)

Auto-relo§d preload ) 36
register

writing a new value in TIMx_ARR
Auto-reload shadow F5
register

1
]
counter overflow !_l
]
]
1
1
]
1
]
|
1
)

36

18-9 H#ast F &, 24 ARPE=1 W EHFHFEANT TIMX_ARR)
A R

RS R, A SR A I R 0, SRS & HiITAE N B S BRI R R, IR A A
[ T ¥

7E TIM3_EGR 247 %% ip (B ik # fF J7 :aso i MR A2 ) 2% ) 150 B UG hr, R RE ) DL A — AN B i
.

BE TIM3_CR1 277724 1] UDIS £ 7] LAZEIE UEV S0 . S B AT LUGRE G ) TH5E 40 25 17 o 11 5 B (i B S B
T AR . AL UDIS AZ#E N 0 Z B A=A sk . SR, THEER S a0 B s nEk i EHFaait
e, IFE RS TR E R O FRAR(B A R B AE)

BeAh, AR E T TIM3_CR1 2 /724 ) URS SL(EFETEFTHER) , 5 E UG Lokt~ E— A B F UEV
EARRE UIF bR (R A= E A DMA 15 3R), 33X T G e R AE IR B IHERR TP T, R = A 5
G TRANE TR N RY TS

MRAETH RN, FTE A A7 AR, I BL(RYE URS A7 3 B ) bR B AL(TIM3_SR ZF /748 1 i1
UIF f7) i B &

W AR R AT AN BN T AR B (TIM3_PSC 25 725 (K18 -

W YR E SN AR A RN T A (TIM3_ARR F A7 28 1 I 75).

Vs BT RN AR, R — A I UM A
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CK_PSC L |_'|_||_||_||_||_||_,|_‘|—
1 1
CEN !
1 1
1 1

1
Counter resster 05 oa) 03) 0201 oo} 3e) 2= 38/E2)aR EL) 30N

1

update event(UEV) !_l
1
[
]
I

counter underflow

update interrupt flag
(UIF)

K 18-10 st I, PRI Bl SR 50 1

CK_PSC _||_||_||_‘|_||_||_||_||_||_‘|_‘|—
1
CEN
1
1

Timer clock = CK_CNT

-

[] []

Counter register 0002 Y 0001 X 0000 } 0036 ¥ 0035 ) 0034 X 0033

A

update event(UEV)

counter underflow

e R

update interrupt flag
(UIF)

B 18-11 THEasm P i, B B S 7 2

CK_PSC _||_||_||_‘|_||_||_||_||_||_‘|_‘|—
1
CEN
1
1

Timer clock = CK_CNT

] -

0000 ) ooo1

< j"""

Counter register 0001 0000

update event(UEV)

counter underflow

O [ R R R R

update interrupt flag
(UIF)

K 18-12 1Hasmy P i, BB S 1 4

263/463



PY32F030 ER%I&%&FA

arse JLUIULLLL, JULUUUL

1
Timer clock = CK_CNT !_l ~ /4_|
1 1
Counter register 20 X 1F s 00/ 36
7 / 1
update event(UEV) !—l
counter underflow !—l
1

update interrupt flag
(UIF)

Kl 18-13 iFEdsid Fr &, PRI B SR 58 N

CK_PSC LI |_,|_||_||_||_||_||_,|_,|_
1
CEN
1
1
1
Counter regster 05 oa)03) 0201 oo} 3e) 25 382 )aR E) 0N
1

update event(UEV) |_|

counter underrflow

i
update interrupt flag |
(UIF)

Auto-reload register FF 36

writing a new value in TIMx_ARR

Kl 18-14 THEUSI IR, ZB0H 18 A A ITH R I B SR A

H Xt FAE S (1] B/ R TS

TEH O A, THECER AN O FFEATHEE F BRI E(TIM3_ARR 5 A788) -1, FoAE— ANt i 3
SRRV 1, PR AR AT RS, SRS FEA O R A ER T4

S FEAEAE TIM3_CRA Z /728 H ) CMS A5+ 0 WA k. I8 76 L B o AR s, it b v
A EA, Y4 RS Chdex R 1, CMS="01") 1A EitE bt SRt 2, CMS="10")
] b ge) R (R e R 3, CMS="117) .

AT, RS A TIM3_CR1 H1f) DIR J7 L. ‘& HHAE A 53 3 om 4 ar it 307 .

A DAPE AR RT3 L R P T B 7 A B s AT DO B (R A B o8 P MR s i 28 ) 1
TIM3_EGR #7281 ) UG A=A g k. AR5, THESRE R O JFAGTIEL, TAMHas th 308 I O FF 4Gt

W E TIM3_CR1 2745 (17 UDIS A7 r] LAZE 1 UEV S5, IXHF AT LA3BE G 7F [ T35 2K 25 A7 28 7 5 N\ BB I 5
WR T 2735, DR UDIS Sipis ly 0 Z i AN = AR g didh o SRT, V338 S AR 2 i 1 30 5 41,
kAl AT N

4k, R E T TIM3_CR1 /735 11 URS AZ(IEEHHi14K) , W HE UG Mok =4 —A g difk UEV
{EAREE UIF b & (A=A TR DMA 15 3R), X0 T G e R A SR - I B R T B i, IR = A 5
B B NGl T
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MRAETH RN, FTE A A7 AR, JF BRI URS A7 8 B ) ks EAL(TIM3_SR ZF /743 1 i1
UIF fr) g 1 &

W AR R AT A IO TR (TIM3_PSC #4748 ) 1A -

W CYHT E SIS AR RN T 3 E (TIM3_ARR)
VE: WO A i AR T, S B A A TR AR R T, DR R — AN R T
(B B OB AE ) o

CK_PSC _||_||_I|_||_||_||_||_||_IU|_
1
CEN
1
]
Timerdock=ckont — | LTI UL L UL
] ] ]
Counter register 04 mm 01)00 mm@mmmmm 03
]
1
1

counter underflow

.

M

counter overflow

update event(UEV)

e

update interrupt flag
(UIF)

K] 18-15 iH2sed 7, WEBEBh 45k A 1, TIM3_ARR = 0x6

CK_PSC _||_||_||_‘|_||_||_||_||_||_‘|_||—
1
CEN
1
1

Timer clock = CK_CNT

e
A

[] []

Counter register 0003 Y 0002 X 0001 ) 0000 ¥ 0001 ) 0002 X 0003

update event(UEV)

counter underflow

e S

update interrupt flag
(UIF)

K 18-16 iHEEs I P&, AR B SR T 2
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CK_PSC _||_||_||_‘|_||_||_||_||_||_‘|_‘|—
1
CEN
1
1

1

T

1

:

1
Timer clock = CK_CNT I_l

] -

0036 ) 0035

Counter register 0034 0035

update event(UEV)

counter overflow

O o o R

update interrupt flag
(UIF)

note:Here, center_aligned mode 2 or 3 is updated with an UIF on overflow

B 18-17 it&gst 7 &, WEpm s8N 18 4, TIM3_ARR=0x36

arse JLUIULLLL, JULUUUL

Timer clock = CK_CNT !_l // /4_|
1 1
Counter register 20 X 1F 7 O{jx 00
7 /

update event(UEV)

counter underflow

o i

update interrupt flag
(UIF)

K 18-18 iHAiasit P &, AR SRS T N

G pse STy U
CNT_EN
Timer dock = CK_CNT U Uy
o6 )(05)(04)(03) 020100} 01 02){03{ 0 05} 8 o7

Counter underflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD 36

Write a new value in TIMx_ARR

K 18-19 il asi F&, ARPE=1 IS ¥ H4E (T8 T i)
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_psc Uy ey

CNT_EN |

Timer cock = CK_CNT UuuUUUUU Uy
Counter register F7_ (P8 Fo (Fa) FB) FC)(36) 35)(34)(33)(32)(31)(30)(2F)
Counter overflow [

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD 36

Write a new value in TIMx_ARR

K 18-20 il asi FIE, ARPE=1 I ¥ H E(HEgs it )

18.3.3. PR

TR A B BT DL DR IS B SR L

B NEEE (CK_INT

W SRR 1 AN ]

B NI (TRX) o fEH—ANER 3 E R T — @ N2 W Ass . Flin, v ARG E — 4> Eh 38

Timer1 /£ 75 —A 2 i 8% Timer3 FIT 4125 -

W YR (CK_INT)

U R S i 244515, Il CEN. DIR (TIM3_CR1 #47%%) M1 UG fif (TIM3_EGR #f7#%) gLk
fzdilhL, JF H R Redi sk, R CEN RIS B 1, TRoM SIS A B Bl B 9 3R CIKINT it

T T

1
CEN=CNT_EN _I
1

at

B

UG

CNT_INT
1

1
] ]
Counter register 31 mmmmmmmmmmmm 07

Bl 18-21 — AU Iz b e, AR B A 10N 1

AR AT B YRS 1
2 TIM3_SMCR 27 #7851 SMS=111 i, pbmaglhikrb . TF3Es n] DATEE 2 f N\ ih BB A5 sl By
T4
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TIMx_SMCR

TS[2:0]
TI2F!0|1 \
TRx_ 0xx T”F!‘]l Encoder
Tlﬁ 100 mode
TI2F_Rising TILFP1 101 TRG! External clock
T2 - Edge = TI2FP2 mode 1
Filter 110 ETREA CK_PSC
detector - ETRF External clock [—————3»
TI2F_Falling = 1111 mode 2
CK_IN'I Internal clock
ICF[3:0] internal clock mode

TiMx_CCMR1 TIMx_CCER

TIMx_SMCR

Kl 18-22 TI2 MR i3 n i
flhn, FERCE W LIERE T12 BN BRI, R AP R
1. B & TIM3_CCMR1 Zif£%% CC2S=01, M B iBi 2 Kl TI2 M L THE
2. it TIM3_CCMR1 #7230 IC2F[3:0], 454 N JEI 284 5 (40 SRAS 75 2
JENE A%, {REF IC2F=0000)
3. fii#E TIM3_CCER % {74 1] CC2P=0, & - F-uitkit
4. fitE TIM3_SMCR 7517451 SMS=111, 3% 52 i 4% #h s - s 2 1
5. AL & TIM3_SMCR Ff7#8 1) TS=110, 1&& TI2 1EJufil & 4 A V5
6. & TIM3_CR1 #7411 CEN=1, JHzhit#as
e WORT A REARR, FTUARZE e T i E
G ETHEHIE T2, sk, H TIF PRk E.
5 TI2 [ L THE AN a8 s PRt b 2 8 (¥ A i B 1 4E T2 4 N (10 26390 [0 25 e

TI2

CNT_EN ]

counter clock = CK_CNT = CK_PSC

L]

counter register

write TIF=0

K| 18-23 Control circuit in external clock mode 1

18.3.4. IR/ BB E
B — AR OB 4R B 4 — N LR S (ST |, ARSI ik
W LMWL , RIS (o s EmD .
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BN XA Tix NS 586, FRr2E—NIEREE S TixF. AR5, — ANtk Eenii g m
WA MBS (TiXFPx) & RT PAE A AR 2032 il 35 0 B N\ fit & 508 AF N i3 . 1245 5@ i 7o Aidk N
HikFAes (IexPS) .

TILF_ED

A -
»
To the slave mode controller
TI1 TI1F_Risi
— Filter TI1F Edge NG LIS TiaFp1 o1
—{ downcounter detector 1) IC1 Divider IC1PS
DTS - TI2FP1
10
TI1F_Falling = /1,/2./4,/8
11
ﬁICFB:O] CC1P/CCINP ]

TIMx_CCMR1

Tihx_CCER [ccis[i:0] [icPs[L0] [ ccie |

TIMx_CCMR1 TIMx_CCER

TI2F_Rising

(from channel 2)

TI2F_Falling
(from channel 2)

TRC
(from slave mode controller)

[

B 18-24 HFR/LLBOEE (I0: JBIE 1 FAET)
BB 2 P A — AN A TR OCxRef(ii A ) E R E, B 1 A i R e e 285 A5 5 ARk

| APB bus |

¢

| MCU-peripheral interface |

= rite CCR1H
Read CCRIJ { 1_0‘$ :A; S |
read_in_progress | 9 rite CCRIL
Read CCRI| Ty Sy R [
| Capture/compare preload register | cc1s
) output mode
capture_transfer CC15[0
Compare_transfer
CC1S[1]
—> | Capture/compare shadow reglster
cc1s[o]
TIMx EGR >

-CC1G > capture

Comparator ‘ (from time TIMx_CCMR1
CNT>CCRL base unit)
/>
Counter > [NT=CCR1 ’
I—>

K 18-25 filigk/ELikiEE 1 103K

TIMx_SMCR

OCREF_CLR

ETRE — To the master mode controller

ocref_clr_int

CNT>CCR1 Output OC1REF Output oct
_ Mode enable | ——- M
CNT=CCR1 | Controller circuit

CC1E |Timx_ccer
CC2M[2:0] TIMx_CCER

TIMx_CCMR1

K 18-26 ffi 3R/ FLICIE IE Ay i # 7) (ETE 1)
RS LAt — DN PR A A7 A — D5 T A A ALl 1% %L%xiﬂ%ﬂ’ﬁ?ﬁ%*k%ﬁ
FEMPAEAT, MR REAR THAR L, R AE R R PCEEAFAaET.
FELLBAEINT, PR A A A R R B B T A e s, VB TR A8 A AT RO AT L
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18.3.5. WAFRENX
TEINSIRAEE T, A E] lex (55 PARRL IR S, TR 00 2 i (7 B SR L B fr i . 4
RAEFIKFER, MBI CoxIF i (TIM3_SR #7788) #iE 1, WR A WA DMA $AERATIF, MK A o
Wi DMA 53R . IR RAERM K FM CoxIF & BN, WEZHFIEE CoxOF (TIMx_SR #1748 #
B 1. 5 CcxIF=0 [ & CoxIF, BiBUEfik/E TIM3_CCRx 2747 &8 i SR B s L i35 CoxIF. 5
CcxOF=0 7]jf % CcxOF .
PARBIF- B B QAT 7E T1 N 1 - THAS R R T 288 (B 21 TIMx_CCRA F 74, SBIRIIT:

A B AN t: TIM3_CCR1 % ZUES:3] TN N, FTLLE A TIMx_CCR1 7 {7 # 1) CC1S=01,
HE CCI1S A N00", JBEHACE NN, I H TIMx_CCR1 Ff7 #5744 Hik,

MRAE S NS 5 B0 R, T B S N DR A% 9 BT /R A TR (BRI N Tix B, BN I8 U A 4 AL 2
TIM3_CCMRx % f7-#5 H1 1) loxF ). AN STER 2 5 AP E b & Wi r i a8k sl,  FRAT1Z0d
BIEBA I T 5 AN B I IRATAT LA(EL DTS M )ELERAE 8 X, AR TI1 E—X
FLSEIA U AR e, BIFE TIM3_CCMR1 #1748 15 N IC1F=0011.

PR T WIS S0 iy, 5 TIM3_CCER ZF7# 15 N CC1P=0(_ L 7H#) (Fil CCINP=0)

FLE AT A8 . EABIT, AT EMIRE ARG AN R TRt %1, DR T 50 470 88 4 2%
1E(5 TIM3_CCMR1 17441 IC1PS=00).

% B TIMx_CCER #1784 f] CC1E=1, fu¥Fiskit fas iRk 7 as .

IR, @it E TIMx_DIER 2 fZ48 1 () CC1IE A7 L ¥FAH S ik, i id#% & TIMx_DIER %
17244 1) CC1DE i ft ¥F DMA 2R

R A AN IR -

FEA R PR, T AR (B R %X 3 TIM3_CCR1 #4745 .

CCHIF pr B R E (T Wita &), MREZD 2 ANESMH IR, 1M CCIIF &K 8 5k, CC10F
B,

B T CCIIE fir, M&r=d—A i,

W E 7 CCIDE fiz, NiE4r4—1 DMA i K.

AT AERAEIRRE Y, AR R AR L TR ECOE, RN T B S R AR B 2 R
RS EMCE 2 37T 7 A B 3R 8 H S L

VE: B TIM3_EGR 217582 sFHIRI COXG fir, AT LAIEITHfE 254 A 3K 67 A1/ DMA 53K .

18.3.6. PWM AR

AR RSB — NS, BT FIX AN, e S R A -

PIA Tox 15 5 H i 2 [7 —> Tix FA .
X 24 lex (55 NI AR, (HRMRIER .
Horp—A TixFP 5 S A AAE S, T AR 1 25 e B Al R A A X

P, HFEMERAZ T LK PWM &5 K EZ(TIM3_CCR1 % £74:) Al 5 45 LE(TIM3_CCR2 % 17-4%)
i, BB (B T CKUINT RS AT 2 AR5 1R )

%% TIM3_CCR1 AN : & TIM3_CCMR1 % {74211 CC1S=01(i& TI1).

R TUFP1 B9 200 M (1 Skl 384085 31 TIM3_CCR1 HH BT %088): B CC1P=0(_ETHRE %)
%% TIM3_CCR2 A AN : & TIM3_CCMR1 % {74211 CC2S=10(i% TI1).

e TIFP2 (A XM (R 3R 50 3 TIM3_CCR2): & CC2P=1( F &4 %)
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B OEFEGHNMEBMAGS: B TIM3_SMCR Z/Z4H 1) TS=101(%£# TIMTFP1).
B E MR RS B E TIM3_SMCR 11 SMS=100.
B flifEddzE: B TIM3_CCER Zf## CC1E=1 H CC2E=1.

TI1 l
TIMx_CNT1 0004 X 0poo X 0001 0002 X §003 X 0004 X dpoo)
TIMx_CCR1 \ 0004 \ \
TIMx_CCR2 \ 0002 \ \
IC1 capture\/& IC2 capture\/& IC2 captus/&
IC2 capture Pulse width period
Reset counter measurement measurement

K 18-27 PWM i A RN 7

18.3.7. R E A HER

e 1A :(TIM3_CCMRx % f7#H' CCxS=00) T, #ith tbif= 5 (OCXREF HMIFHR. ) OCX)fE M B4 Hi %k
P BN ETEROIRAS, WA T4t LA o A7 SR AN s IR (R LU AR5 . B TIMx_CCMRX 27 47 7 H A
N fF) OCxM=101, B[] 5% & &l {5 5 (OCXREF/OCX) N A RUIR A « X FE OCXREF #i i B Ny B 1
(OCXREF U5 N A %L, AR OCx 153] CCxP A& {5 5 .

filtn: CCxP=0(OCx = Hi -4 %1), W OCx #smE N EH~-.  E TIMx_CCMRx % {745 1) OCxM=100,
Al 3% B OCXREF 155 M.

ZHEIUR, 7E TIMX_CCRX 51 27 47 5 AT 088 2 [0 1 ELE AT AR TEHE AT, ARBLIO bR BB 1B 2. IRk ATY
SR HE AR LB HR BT DMA 53R o 30RF 2 78 R TH 1%t BB — 1 p A4

18.3.8. LR
IR B F SR ) — AN Y, BB R — BRI R S BIR. MEs SR/ s A A7 4 1
P2 ARIRIE, 4 R Th RE M 0 -
B4 LE R R (TIM3_CCMRX %77 8% ) OCxM A7) Flfy H A 1 (TIM3_CCER 5 77 2% 1 () CCxP fir)
5T SCIELS H B0 RE 51 E . 7ELRACUC RS, %6 51 AT BLERBF 2 1 P (OCXM=000) B i
A 2 H~F(OCxM=001). % & B Jc 25 HiF-(OCxM=010) 22t 47 & 5% (OCxM=011).
B E FWOIR S A A2 P AOAR B A7 (TIM3_SR 272 28 11 #) CexIF 7).
FUEE TR BT BE A (TIM3_DIER 2577 28 1 [f) CexIE fiz), NIF=2E—ANrpil.
W B T M N BE A7 (TIM3_DIER % 47 #% "1 i) CexDE £, TIM3_CR2 % 17 #% 71 () CCDS fif iz #%
DMA &K TRg), W4 —1 DMA i 3K
TIM3_CCMRXx H1ff] OCXPE 7% TIM3_CCRX 2717 4% & 75 7 B FH s 4 2 17 2%
TR BT, TR HE UEV X OCXREF F1 OCx % th A S6mil . [R5 (ks B2 T LA BB e i — ANt
R LA (FE SR R =0 )t R FE Skt — AN B ik
A LGB = i B A0 B
1. EEETHEER I B (AR, AN, TAM AR )
2. KM EHE S N TIM3_ARR H1 TIM3_CCRx 2 /£ 88,
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3. WERE A —A g R, 5 E CexIE fi.

4. SEPEEHA, Bl

— BRIUM#R 5 CCRx ILACH#HF: OCx [t 5114, ¥ & OCxM=011

— B OCXPE = 0 2% il 2 27 17 2%

— B CCxP = 0 P MM Ay a1 2

— & CoxE =1 ffifghi

5. & & TIMx_CR1 ZF {7451 CEN 7 )3 it #i#s

TIM3_CCRx %5 {7 #& R % 7E AT fr] B i i B2 300 A7 SR LASS il HE BT, 2%t AR A P TR A2 A7 2
(OCXPE="0", 5] TIMx_CCRXx (5T 2 /7 a5 R RETE R AL T —CEFT A BB FERSGH T — M7

Write B201 in the CC1R register

/
TIM3_CNT 0039 X 003a X o038’ \< s 8201
7

B201

TIM3_CCR1 003A

OCIREFOoCL |\ / I—

Match detected on CCR1
Interrupt generated if enabled

K 18-28 # b=, FFE OC1

18.3.9. Jik AR (PWMD 83K,

ik B PR AT LA VR AR — A B TIMX_ARR 2R A28 2% . B TIMX_CCRX 27 f2# i i 5 25 LU K15
T

7£ TIM3_CCMRx #1788 FH ) OCxM A5 N “1107 (PWM #X 1) 2 “111” (PWM K 2) , REsh
SR E BFS OCK i i IE 7 A4 — B PWM. 26 5 B TIMx_CCMRXx & 47 #= 1] OCXPE A7 f8 A AH M (1) T
WA, BURIEEBE TIMX_CR1 ZAA7 4% ARPE £z, (7 A Bt $a b et Bt 2 v )5 i 1 20 2838 8k ) 79
AR

DR A AR R R, TR AR Rl R B 3288, BRUTE T S 3sHH da - e,
s 1 B TIM3_EGR 2745 ¥ UG S RMIGA AT A I 25 7 45 -

OCx MR RT LLE IS FAHTE TIM3_CCER #7451 1) CCxP At B, & 0] DLk B N i i P AU B
2. OCx %t i fE i@ (TIM3_CCER A1 TIM3_BDTR 75 f7#5 4 )CcxE. CcxNE. MOE. OSSI 1 OSSR fiff]
HEPew. ¥EW TIM3_CCER ZAEas ik .

£ PWM A (520 1 8B 2) F, TIM3_CNT Al TIM3_CCRx G & ERATELES, (TR THE 3% (131507 1))
DB SE A 75454 TIM3_CCRx<TIM3_CNT (# TIM3_CNT<TIM3_CCRXx.

BIRIXFE, Jy 75 OCREF_CLR Ijfig, OCREF_CLR ] Lt fn R J7 45 th -

1: M R .

2: fefiH bt (i frozen BiCE (OCxM=000) Y)#:EI{E & PWM £ (OCxM="110"8"111") ,idid
#HE (TIM3_CCMRXx 7 {7 #%1 OCxM) .

TEE B BRI ATRS, IRl R b 2 PWM A

R4E TIMx_CR1 74245 CMS ALFPIRES, 2 B 23 e 8 7 A0t 55 1) PWM 5 5 B0 S 55 (1 PWM {5

=
Fo
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PWM ¥ F AR
o [ Lil¥EE

24 TIM3_CR1 2747 #& 71 (1) DIR A MR AT 71 BitE. 2% P2 —A4 PWM B0 1 7. 24
TIMx_CNT < TIM3_CCRx Itff, PWM £#1{5 5 OCxREF A&, ANk, Wi TIM3_CCRx H i EL i kT
H 3h E R H{E(TIMX_ARR), ] OCXREF {##: A1, W LLEE N 0, ] OCXREF ¥ 40, FEN
TIMx_ARR=8 B 175X} 55 11 PWM I 551

Counter register nnaa 4 Baﬂann

OCXREF

CCRx=4
CCx1F |
OCXREF I_I
CCRx=8
CCx1F

OCXREF "~V

CCRx>8
CCx1F J

“g”

OCXREF

CCx1F J

& 18-29 Edge-aligned PWM waveforms (ARR=8)

CCRx=0

A TR E

24 TIM3_CR1 2747231 DIR 7 4w $AT 17 R4k

£ PWM #2301, 24 TIM3_CNT>TIM3_CCRx I 2%15 5 OCXREF ik, &N A& . Wik TIMx_CCRx H1i#tL
BAEKTF TIM3_ARR ) H 2%, W OCXREF {51’ ZI A FAREN4E 0% ) PWM 3% .

PWM  Juif FriE s

2 TIM3_CR1 &A% 11 ) CMS A2 ANy 007 Ay v dof 55 B (BT HoAth 1O T B % OCXREF/OCx 15 5 #A AH 7] £
TER). RIEAFER CMS A& E, HHERE AT IETHEES A BB &8 1. ErH s ) it 8o 8 1. 5idE
TR ) AN RO E 1. TIM3_CRA B 4788 T T 07 AL (DIR) B BE A 58T, AN R AHB e .
I b gk R PWM B 5

B TIMx ARR=8

m PWM {1

B TIM3_CR1 Zf£a1) CMS=01, EIuFEAT, HitEdsm F 8 & e &
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1 1 ] 1 1
! ! | | | | '
| | !
Counter register X 0 X1X2X3X4X5sKeX 7X8X7X6X5 k4 X3X2 X1 xoX1)
| \ 1 1
| | A ‘ ’
OCXREF _! ! P 5 :
OCRx=4 i I N I i
CCxIF 1 CMs=01 | Loy A i
I CMS=10 A P | |
I CMs=11 V o A i
OCXREF | ! ! ! | |
: | :
1 ! |
CCRx=7 ! I H
CCx1F L CMS=10or 11 {1 !
T ' [} [} |
OCXREF— L ;
I CMS=01 'f : :
CCRx=8 | = i/ !
COXIF 1 cMS=10 | i
I cMms=11 al |
1
1 : !
OCXREF —— . i
CCRx>8 ! cMs=01 A |
CCxIF | CcMs=10 iA |
1 1
| CMs=11 A i
1 ]
ocxrer —0 :
awo | o |
. =
CCx1F if CMs=11 if
A a

18-30 XI55 PWM 3% (APR=8)

A Hp gt AR A R -

IS /NG R st v P 2 sl O T R W T R W = e 0N R Sl - I S 2 o 1 N - 8 RS B
TIM3_CR1 #i 47 %5 DIR fif 4 Ai{E. théh, BAARRER &4 DIR Al CMS fi.

B ORHERE IS ATLE R SO SR S TR, BRI S P AR AN TRAN 45 SR . R
— RS NS R T A S E M E(TIM3_CNT > TIM3_ARR), 77 A4 s 5. wlhn,
TR R B, e e gkl Bt
— WIRHE 0 2 TIM3_ARR HIMEE ATHEES, J7 Mgk S5, HA A EHHFHA UEV,

W b g R R R B I T R AE R BT B i AR — AN BE R (1 B TIM3_EGR 1) UG
fr), It HABEETHG AT R P S o 23 s

18.3.10. One-pulse mode

BB COPMD &2 i il Ak 2 B b R — ANRRB] o X A X o v oH s i S — AN, e — A2
FP RIS R 2 5, 77 A — A ik B T A e 4 ol £

A DLIE Ik IS A )4 S8 sl T B, 7R H LA el PWM B R =2 . 10 E TIM3_CR1 #F /743
(¥] OPM i £ B ik b B, IR AT AR THEES A B M7E =42 N — AN SR Ji UEV B k.

BSOS LR SRS RIRE AN RIS, A fer= e — A kb Bah il CAEn 8 IEESSA bR D, 2640
THE:

B A BT i EEE CNT < CCRx < ARR (Bjj)3#h, 0 < CCRx)

B PO R TR CNT > CCRx
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TI2 |—|

OC1REF

o
I

Counter

TIM3_AR R+
TIM3_CCR1

e

0 >

<>
tDELAY tPULSE

Bl 18-31 Bk il
Blhn, 25 EAEM TI2 N BRI B — > EFHEFFGS, 3B topay 2S5, 76 OCT L= — KN
tPULSE {17 IEfikt
i TI2FP2 {E Mfit Rk 1:
B TIM3_CCMR1 a4 1) CC2S=01, il TI2FP2 B{5 3] TI2.
m & TIM3_CCER i f7#H ) CC2P=0, fif TI2FP2 RgfsAill L 7H#5 .
B & TIM3_SMCR #1781 TS=110, TI2FP2 1F 5 W a5 i 23 1 fi % (TRGI).
B E TIM3_SMCR ZifE st () SMS=110(fil Z#=R), TI2FP2 4 1 K E 5t % 2% .
OPM (¥ T 15 N BU I 75 A7 23 BB 1R 5 (25 RE B A AT 38 RN 250388 190 AT 28 )
B tpeay HI TIM3_CCR1 #7788 a5 X
B tpyise HH B SRR E A R 2 TRl 24 € X (TIM3_ARR — TIM3_CCR1).
B R YR U ZE P2 A AN 0 B 1 AOUETE, ik Ea A B TR B E A ZE = A — AN N 1 21 0 T
HEE E TIM3_CCMR1 i 2251 OCIM=111, it PWM #8502, MR8 75 2245 1k 5 1 B Tl 4 2
172%: B TIM3_CCMR1 #H1f] OC1PE=1 Al TIM3_CR1 % £ #$H [¥] ARPE; #RJ57E TIM3_CCR1 %1%
WS EUME, 7€ TIM3_ARR ZF /2388 FIHS A Zh B8l w8 UG AR AE— AR F, RaE%
FRLE TI2 B — Mok F4k. Apld, CC1P=0.
A7, TIM3_CR1 2/ #H(1) DIR 1 CMS £ M iZ B K.
B R F5 ZE—ANklr,  Ar A2 & TIM3_CR1 Zi /788 i) OPM=1, 7E T —/E R FFCA i N B 3)
PG B F) 0I5 1R 4.
FEERIEIL: OCX PLgfHRE:
FERK SR 7E Tix S NI RL v R E $ 4 B CEN L LIS it B s . SR JG V0B A LA 8 17 (1 Bk
BEP A T i . (BRI SRR R B I B, DRk e BR T R 15 3 1 f /N E R tDELAY
WIRE DU/ NER P, AT L E TIM3_CCMRx #4785 411 OCXFE fi7; Il OCXREF(F1 OCx)H #
U 7 3850 A 7 AS PRI L A R 5 SR, i s R0 T 5 B T RGN ) 0 T — #F . OCXFE R7EEIE L & oy PWM1 Al
PWM2 #5021

18.3.11. YaigasiE O
PE P e IR IR g I SR REs RAE TI2 B9idisit %, WIE TIMx_SMCR 2 7881 (1)
SMS=001; i H7E TH %, WS SMS=010; WS i E 8RN 7E TI1 M TI2 Lyits, E
SMS=011.
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It B TIMx_CCER Zif7aH (1) CC1P F1 CC2P £, W LAGESE TI1 Al TI2 Btk iR iRE, ny DL 4
NIEB AT o

PN TI1 I TI2 B HRAE v Emid e i 1 . 2 ER 73, BEiHE o2 )5 3)(TIMx_CR1 74
(1] CEN=1), NITT%#8 B AE TIMFP1 58 TI2FP2 A &R k5. TIMFP1 1 TI2FP2 & TI1 fil TI2 Eid it
B N ISP AL S M5 5 W REAIEREAIEA], W TIMFP1=TI, TI2FP2=TI2. MR4EH MaAE 5 1Bk
NFE, 7=A T VRO AT S S KRN NAS S BRI, TS ) B e TG RIS R
TIMx_CR1 274725 ) DIR Az AT AN I B o ANVE THECER R AKEE T T80 KEE T12 w8l R 4K EE TI1 #0
TI2 tHE, AR NI (TI B0 TI2)RIBAR # 2 S8 iH 5 DIR 47,

Gt s DA EARS TER 7 — N 7 RN £ AR b X s TH 8% A 7E 0 2] TIM3_ARR
TAT AR E BB 2 RS B (RYE ) 17, B2 0 £ ARR 114, U2 ARR £ 0 i1%0). ATLAEFF MR
ATLACE TIMX_ARR;: [FIFE, HHgkas. LREHs . Mo dias . Aok ek S TAR QI o w25 B xURn 41
BPEEE 2 AHeZs, BICARRRIRERIE.  TERXAMEECN, TS IR G o g g 5% e 52 RN 7 ) 4 B BB 25,
PRI T 8 () Y AR AR AR R S BR AE B o TH O ) S AHE AR R AR HERE I T AR L. TR RAI T BT P AR
WA, B3 TR TI2 AEB AR,

£ 18-1 HUT M S EE 5 1L R

Active edge Level on opposite signal TI1FP1 signal TI2FP2 signal
(TIMFP1 for TI2, TI2FP2 for TI1) Rising Falling Rising Falling
Counting on High Down Up No count No count
T only Low Up Down No count No count
Counting on High No count No count Up Down
TI2 only Low No count No count Down Up
Counting on High Up Up Up Down
TI1 and TI2 Low Down Down Down Up

— AN E DA V] LB B S MCU B AR E AN L85, B2, — R H R gD 45 1
E R TE S, XOORIIN T i E THRRE . dmRDEs i KR = AME SRR E AL TR
BRI A AR W R — AN R AT

TR AN EERIEER SR, BoR TIHHEUE S R AR ] . B R TSR T XGRS, N
Bl a2 Qe g Am s Bl AT R S 10 AR RS 17 B 5T — AT PR A . RN, AR E T E
T
CC1S="01'(TIM3_CCMR1 % {74%, IC1FP1 Wit ®] TI1)
CC2S="01'(TIM3_CCMR2 7 {74%, |C2FP2 Wit | TI2)
CC1P="0'(TIM3_CCER 7 {74%, IC1FP1 AN, IC1IFP1=TI1)
CC2P="0'(TIM3_CCER 7 174%, IC2FP2 AN ffl, IC2FP2=TI2)
SMS="011"(TIM3_SMCR Zif£-d%, A R AIILE EFHEATT A R0).
CEN="1(TIM3_CR1 #1788, i13ussfHis
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forward jitter backward jitter forward
m e ryUyrerrerre
o o— e s r L
up down up
Counter
K 18-32 it @il T i i as A sS4l
forward jitter, backward jitter forward
TI1
TI2

Counter ILL'
c:lv;!_l—‘_‘ up down
1]

K 18-33 IC1FP1 AHRIZwAD 28542 AR 2 S5

58 B 250 B R i A4 B, SRAME RS AT AL B R . IS8 = ANAC B AE R R i
AT UL AN G i 28 SR IR, SRAS VS IME E CGREE. . WOEED o FERHUME s K 4w A0 34 i mT
WEHERCE o AR TSR IR A IRTRG, T AR HE LA e B 1152t T 48 . AR AT REAYAE, AT DASETHEas 1M
AT RS =AM R T A GlRE S LU AR, JEEF LR S — /M der=E) o Waf Ui —4~
SIS 2R ) DMA 185 SR K3 BUE OB .

18.3.12. TR 2\ R BT EE

TIM3_CR2 Z 74411 TS iz, fVFIBIE 1 M A JES 38 B8 — A a1 i, S a0 3 M
N TIM3_CH1. TIM3_CH2 #1 TIM3_CH3.

Sl BE R T T S I SR N TS, nf % SR N3

A 87 R T UK A R A e .

18.3.13. SE B} 25 A1 AN 5B Al R ) 1R 3P

TIM3 5 I} 25 REWE 75 2 Al 2 R A — AN R [R5 . AT, iRl R X
MR BRI
TERAE— AN FAERT, THEES A T 4088 Re 6 ST Wl aa Ak [RIR, 4nR TIM3_CR1 #2351
URS A%, &7 A —ANEET A UEV: SRE P I e 803 /7 25 (TIM3_ARR,  TIM3_CCRx)## 5587 1 -
FELL R IIBF A, T SN BT 80m B s plis %
B FCEEE 1 DU T8 B B N IR AR I T (TEA B, N EAE IR RS, AR R
IC1F=0000). fili & #4F Al A SR T s, PTAA TR EEE . CC1S i Rk B A Hligkda, &

277/463



PY32F030 ER%I&%&FA

TIMXx_CCMR1 #7724 CC1S=01. & TIMx_CCER %17 #% 1 CC1P=0 (1 CCINP=0) LA#fi5E itk
(A THE).
B & TIM3_SMCR Zif7-#s ' SMS=100, FL& e & NG ; & TIMx_SMCR % 74+ TS=101,
WP T VENRA R,
B & TIM3_CR1 #Ff7#s+ CEN=1, J3ahit##.
HEES TGRS BRIt %, SR IERWBHES TH BI—A ETHE, sl iH5sssTREM 0 =
B IRTHE FIR, Ml R AR E(TIM3_SR A7 88 TIF A7) 4 &, R4S TIM3_DIER 75 {725 TIE(T i {#5E)
AL TDE(DMA fERe) B E, 74— gk ei—4 DMA iFK.
NI E B E AR A4 TIM3_ARR=0x36 I [z 1E. £ TI1 EFHEATHEES 1 Sk BR &2 A7 2 8] R & i
B TIA 4 N\ 1) 2 [7) 25 L %

TI1

] ]

UG

|

CK_PSC

[} [} [}
Counter register mmmmmmmmmmm@ 03
' [}
TIF

Bl 18-34 ST IR 4% il v i
Slave mode: Gated mode
F2 HEIE Hh B B N S PR PRSP B TS
TEWN N B 7 b, TREE TE T SRR ) b4
B OFCEEE AN T R BB MO R A R R, AR, BT DU R
IC1F=0000). fil /& #AEH AR08, AR ERE. CC1S A H FiEBim Ak, &
TIMx_CCMR1 %17 %% CC1S=01. & TIM3_CCER % {7 % CC1P=1(f1 CCINP=0)LL#f & 1t (A
R HLSF) o
B & TIM3_SMCR % {7 # ' SMS=101, Mc & &R 2 41148 & TIM3_SMCR i {725 ' TS=101,
WP T VNI,
B E TIM3_CR1 ZFf7#sH CEN=1, Jazhil#ids. EIT#BAT, Wi CEN=0, WitHHEAmE3, &
WA N HLSP Ge]
HBE T ONAG, TEEBS T IR R I Bt 5, — B T AR s b 8 4 B T F R sl b i B
TIM3_SR H# TIF b5 & .
T BT AT 25 S B 1k (] P e B BT T N ity 1) 8 [R] 20 FL %
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o | !
i
CNT_EN _|

CK_PSC ] |_|

Counter register m 31)32 E
1

TIF

write TIF=0

Kl 18-35 [1HAE N 3 ] i

MAER: RS
i N3 b3 ) S R T RS

R T, THEORAE TI2 SN BT IR s 1 it

B CEEE 2 K0 TI2 0 BT ECE R NIRRT, AR EAT IR, fREF 1IC2F=0000).
il 2 AR AN P SR T A%, AT ERLE . CC2S i A Fik B AN #5U5, & TIM3x_CCMRT1
21728 CC2S=01. & TIM3_CCER 7725+ CC2P=1(f1 CC2NP=0)A#f & b 1 (A A 1T )

B & TIM3_SMCR #ff# " SMS=110, & Er & Ak #; & TIM3_SMCR % {7+ TS=110,

WedE TI2 1 vl AN -

BT B ETHER,  tHEESIT AL AR PR ORBD N i, R BCE TIF AR

JEBNTHECZ IR AE RS, Bk TI2 46 N i ) L [70 HLE

TI2 _EFHS AR

TI2

CNT_EN

CK_PSC

T

Counter register

34

TIF

18z

Kl 18-36 Mt ai i 2T 2] HL it

MR ShERET SRR 2 + AR AR

AR 2 W] P 53— P ABER (AN B 1 A2 aUBR /) — el . X, ETR B S HH
TESMBIT BN, AR A, TR A sl h i 2mT BLES 7 — M AR . A

TIM3_SMCR %1721 TS fizik £ ETR /£ TRGI.

FENmAE T, —HAE T BB ETHE, P 8EsRI7E ETR ffE—A> LIRS ) Bt He—ik:

1. i TIM3_SMCR Z7 /745 B0 B 4N il 2 i N L%«
— ETF=0000: %A JEH
— ETPS=00: A Hi/r#ids

— ETP=0: #&ll ETR [ LTy, B ECE=1 {HRE/MMBI B 2.

2. IHWTFECEISEE 1, W TR BT
—IC1F=0000: ¥&HJEN
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— flR A PG R T A, AT ERE
— H TIM3_CCMR1 Z {74+ CC1S=01, EHEfAHIRIE
— & TIM3_CCER % {78 CC1P=0 LA M (R AR 1 TH4%)
3. #& TIM3_SMCR # {7 &t SMS=110, ACEEN & A AN . & TIM3_SMCR 2 {7 & TS=101, L+
T AR NN
M TN BRI —A EFHEES, TIF A& R E, EEEFEE ETR (9 EFHETTEL. ETRE S EFHERITTH
ARSI Br EALE RERT, HXP T ETRP % A\ b ) 2[5 25 Bt

TI1 ! !
i l i
CNT_EN ! !
] 1
[]
ETR ! u |_| .
: ] |
CK_PSC : !_I !-l
! H '
Counter register 34 | X 35 X 36
T
1
TIF

Bl 18-37 AREE B 2+ il AR T fry s il e %

18.3.14. EHERED
Fidg TIM 52 2878 P9 A, T timer (RSB B S STl fe . 24— AN i 284 T AR, T LUK 53
— AT MR B B TR AT A B 42 1 B e R
TRIER T i R e 1 A0 3 1 3 A e (R0 o
B —AN BB R R — AN O TR A e

TIM1 TIM3
lock
clod MMS TS SMS
UEV | |
NA
Master Slave |cK_PSC
|_| |_ mode TRGO1 ITR1 mode _>| |_|
prescaler counter control conrol prescaler counter
input
trigger
selection

Kl 18-38 /eI 2 51T
U AT DARCE 2R 1 N 38 3 TR . HEAT T IR R

B OEERNRE N ERX, ERRIES — AN S UEV R — A AR E S . TE
TIM1_CR2 2 /7 #5 ) MMS="010'i}, 247 A4 — AT B 4 /£ TRGO1 Efgi—A EFHIME 5.

B EBSER R 10 TRGOT Hi & e i 4% 3, % & TIM3_SMCR 747 # ) TS="000", Fi & & #s 3 Aff
FIITRA AE g A 3 sk A g A2

B RJEIE MR ) 2 B T A e 2 1(TIM3_SMCR 27 /783 1) SMS=111); XL i 2% 3 B a] i &
25 1 EIATE R BT (R0 e i 38 1 AT s i )5 5 3R 30

WS, WU EAMR(TIM3_CR1 %47 4%)1 CEN 74y B ShBIAS & I 88, s 8 30 Timer3, J&
Zf Timer1.
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T

AR OCx T N E R 4% 1 HUMbUR S H (MMS=1xx), &1 ETHE T IR i 88 2 (-5
FERA—A R AR EERR A — e 8

FERXAM -, e g8 3 I RE e 4% 1 BO% b iBaE ] . 275 LEIRER. R 2Er 35 1 ) OC1REF

NI, SE RS & 3 A AN AUS B Y BB TR A S I R A A< A E T AR X CKINT B A
3(fCK_CNT=fCK_INT/3)3%.

e E A% 1 o B, I8 1 B B2 25 {5 5 (OCTREF) My fil &% it (TIM1_CR2 2 47 4% 1
MMS=100)

LB 2 i 4% 1 /) OCIREF I (TIM1_CCMR1 7 174%)

B B e i 2% 3 ME RS 2% 1 SR A il & (TIM3_SMCR % 17-4% ] TS=000)

P B 5 i 2% 3 T 142t :{(TIM3_SMCR #5723 ) SMS=101)

H TIM3_CR1 #7241 CEN=1 LA RE I 2% 3

B TIM1_CR1 #1743 11 CEN=1 LU 3l i) 25 1

TE: GERTEE 3 MR B AN ER S 1 R E, AR E R 8 3 THEER RS S

1k

cont JTUUUHYUUUUUUUYY UL T

1 1

1

TIMER1_OCREF |
1 1

1 1 1

TIMErL_cNT | FE ) FDé VY /e Y F ) po Y o1 |

3048

TIMER3_CNT 3045

™

TIMER3_TIF |_I_| I_l
— f/

write TIF =0

k 3046 ) 3047 ) ;

K] 18-39 ehfas 1 ) OC1REF =#5Ehf 2% 3

7 figure xx (617, TEER 2% 3 JHBIZ R0, EATRITHEE AT A R, e AT S AT L
TEFFAATH . W RAZE SR BhE i 38 1 Z AT AL 2 A Emf 38, (eI G @ MBUE TR, BITEE R 3 83s b5 A
HEMTEERE. 5 TIMx_EGR 74817 UG A7 B a] 5 A7 2 i 35 .

BT A Trh, FERDER LS 1 RENS 3. ERgs 12 BRI 0 T, Eres 2 2 M
OXE7 JF4fi; 2 ANER 21 4ies REUMF . 5°0'%) TIM1_CR1 [) CEN Aok 25 1L et 2% 1, 228 3 BRIz

Bic B i 2% 1 o8 B, ke 2B MAaeES (CNT_END fHCh fil & i i (TIM1_CR2 7 17 2%
MMS=001 #1).

FL B 2 i 2% 1 /) OCIREF I (TIM1_CCMR1 #174%).

B B e i 2% 3 ME RS 2% 1 SR A il & (TIM3_SMCR % 17-4% ] TS=000)
Fic B 5 i 2% 3 T 14t :{(TIM3_SMCR #5723 ) SMS=101)

#H TIM1_EGR ZF 7831 UG="1", SAiER 2% 1.

#H TIM3_EGR {721 UG="1", SHiEm 2% 3.

HOXE7 2 E N 8% 3 MU EEs(TIM3_CNT), #I4h1k'e N OXET7.

H TIM3_CR1 #7431 CEN="1"LAEfE & I 35 3.

B TIM1_CR1 #1744 f) CEN="1"LLJ5 3l e i 88 1.

B TIM1_CR1 #7283 CEN="0’ L& 1L e if 2% 1,
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CK_INT .||_||_||_||_||.J|_||_||_||_

1 1 1 1 1 1

1 1 ] I I |

TIMER1-CEN=CNT_EN ! ! ! [ 1 ! !
1 1 | 1 1

1 1 1 ] 1

TIMER1-CNT_INIT | | | | | |

| | : | | |

1 1 1 1 | :

TIMERLCNT 75 1 1 o0 1 Y o1 Y T2

| | | | ) 1

1 1 1 1 1 1

1 1 1 1 1 :

TIMER3_CNT AB YooY E7 | Y es ! E9

i i i R i

i : | | |

TIMER3-CNT_INIT [ o !

1 1 1 1

1 1 1

TIMER3-WRITE CNT |_| H : :

1 1 1

1 1 1

TIMER3_TIF

\1

write TIF=0

Kl 18-40 JEILAEREEM &% 1 AT AEHIER 28 3

FER—A R R EEF R — e R

FEXAEIFr, (R e 2% 1 B A R e i 2% 3. &% figure 132 (UiEH:. — R 88 1 A T8
Fiif, R AR 3 RIAE AT AUEUE (FT LU R O R XS P 3B e R a6 v 4. EWBI MRS S0, RT3 31
CEN fi# o E 1", [FR i@ a5 B 25708 TIM3_CRA1 ZF /78311 CEN 7. P> 5 I 8% A B AT R
H & T A Xt CKUINT BRLA 3(FCK_CNT=fCK_INT/3).

B B EN 2% 1 Oy AR, 36 U A (UEV) RO i & B (TIMA_CR2 77 8% 1) MMS=010)
P B 5 N 2% 1 1R H(TIMA_ARR 2547 38)

B B i 2% 3 A I 2% 1 FRA 4 A\ il & (TIM3_SMCR % 17-4% ] TS=000)

Fic B 5 i 2% 3 Jufi & A5 20(TIM3_SMCR #5723 ) SMS=110)

B TIM1_CR1 #1743 11 CEN=1 LU 5l £ i) 25 1

cont JUUUHUUUUUYUYUULUUTL
1 1 1 1
1 1
TIMERL_UEV ! 1
1 1 T T
1 1 1 1
TIMERLCNT Y FD Y FE f FF L po' Y o1 )\ o2
1 1 1 1
1 1 1 1
1 1 1 ]
TIMER3_CNT : 45 vy Y a6 f a7 X as
i N
| —r
TIMER3-CEN=CNT_EN ! [ 11
1 1 1 1
[}
TIMER3_TIF ; A
write TIF=0

Kl 18-41 fEHIER &% 1 HUEEFTfil A e 28 3

1E L=, wTRLE R BB BRTAa A N T s . T RIE RS M EIRCE RSO, 3 A Aok
FERTTA T T3 R(TIM3_SMCR #1728 1) SMS=110)HI301F .
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cont JTUHUHUYTIUYUU U
1 1 1 1 1 1 1
1 1 1 Il Il 1 1
TIMER1-CEN=CNT_EN ! ! ! [ 1 ' I
1 1 1 1 1
1 | 1 | 1 1
TIMER1-CNT_INIT | ; | | i
i i | i | Vo
1 1 1 1 | : :
TIMERLCNT 75 J 1 I 00 b Yo Y o2
| | | | | T
1 1 1 1 1 1 1
H H H H H N
TIMER3_CNT ¢ Yoo} 7 . X E8 Y Ed ) EA
i i | - I
' i | | : Vo
TIMER3-CNT_INIT [ b Vo
1 1 1 1 1
1 ] 1 1
TIMER3-WRITE CNT |_| ! : : :
1 ]
1 ] 1 1
4 1 1
TIMER3_TIF
write TIF=0

K 18-42 FIFEH 28 1 [fEReflR B 28 3

fEH—A e SR B — AT e

XA e R TN BB (R e 281, R e B 231 1 [FI A6 R s i 283, 2 WLFigure 13211
TR ONRE RS X5, s B VL BN MR G R TIRAN, X6 B2 i 283 )

B CEEMN ST, SRR Dyl i g (TIM1_CR2%7 47 4 FIMMS="001").
BC B E B BB, TR R il & (TIM1_SMCRFF A7 45 1 TS="100")
Bic & & i 28 1 A fih 2 A 5 (TIM1_SMCRZ /728 [fISMS="110")..
P B A1 MR, TIM1_SMCR% 1% 2 HIMSM="1",
B B 52 I 3% 3 M E I 2% 1 3R A3 4 A il &% (TIM3_SMCRZ7 /7 2% 1 TS=000)
Tie B 5 I 2% 3 o i & A5 X (TIM3_SMCR % 77 82 ISMS="110)..

MUERTERITI LI —AS ETHATE, A i 5 b B S R RA TR, AN TIF b A [ B g ik
H.

W ERXAMIF R, TERR B2 BT A E B 3 T aa (B B AR UGHE), BT # N OFF 4, HT LA
W N — MBS 75 A7 25 (TIMX_CNT)AE I 25 AHE N — M . T B R BEE B 3=/ T 78 2 i 23 110
CNT_ENMICK_PSCZ [N IEIR .

18.3.15. TR

M N AR, fR4E DBG i DBG_TIMx_STOP [ E , TIM3 T4 n] LAGREE IEH TAEEL
FiE Ik Tk

18.4. TIM3 HF 7 &

18.4.1. TIM3 ##| %758 1 (TIM3_CR1)

Address offset:0x00
Reset value:0x0000 0000

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

Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res Res | Res Res
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15 14

13 12

1

10

9 8

7 6 5 4 3 2 1 0

Res | Res

Res | Res

Res

Res

CKD[1:0]

ARP CMS[1:0] DIR OP | URS | UDI | CEN

RW

RW RW RW RW | RW | RW | RW

Bit

Name

Reset Value

Function

31: 10

Reserved

9:8

CKD[1:0]

RW

00

IS o3 B3R -1

X 2 {758 SUAE SE I 28I 4 (CKUINT)AISR, A6 X I R) A1 R AT
X e A 2% 53T IR I 2 (E TR, Tix) T (0 SRE IRk 22 1817 3
A3 EE 451

00: tDTS =tCK_INT

01: tDTS =2 xtCK_INT

10: tDTS =4 x tCK_INT

1. RE, AEEARXARE

ARPE

RW

ERIERE N FIEE DA
0: TIM3_ARR 2517 8% A 42
1:  TIM3_ARR 217 a8 #2385 N 2% i 2%

6:5

CMS[1:0]

RW

00

T Jeied 5

00: WS FFAEa. THECES A 77 i A7(DIR) 1) sl - i
H

01: Pox TRl 1. AR B sy B Rt 4. P&
i IR TE
(TIM3_CCMRx #1723 CCxS=00)1% H th i i ibr &
Bz, RAETHEAs 1A N

BN B E

10: e 20 THEER AT B it AN R . S
FRAT T L B AN R R T E e
(TIM3_CCMRx #1723+ CCxS=00)1% H th g i ibr &
£, RAETHE A A bt B p i

11 et 3. THEER AT Bt AN R . S
FRAT T L B AN R R T e
(TIM3_CCMRx #1723 CCxS=00)1% H tL g i ibr &
B, FETEECES A R A R RO R 1

T TR TF R BN (CEN=1), A i iy st 551 =0 e
B gt AR

DIR

RW

JiTa)
0: ¥ A Lit- %k
10 TR A T
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Bit Name R/W Reset Value Function

e TR IE E e b Je SR B TS AR U, 1A
A B

PRk SR

3 OPM RW 0 0: ERATHFAER, THEEEAE I

1. fERET—IREHEQER CEN LL)B, THEE Tk
TR R IR

P AL UEV SRR

0: WAV Frh s DMA 15K, T FRE—F
PEE AN EE T DMA 183K -

2 URS RW 0 — TS R

- WH UG

= ABEE ] 25 7 A (K 5

1 MR ARG AETER R RIE DMA 16K, R AT i
H RV AR N SR T EL DMA 153K

2R ET R

BArEI A A VEAE LR UEV AR 7 4

0: AVFUEV. FH(UEV)FAF i FRAE—FfF =4
THECE I v

wH UG i

A2 o1l 5 7 A ) S 3

W RAE ) FF A7 SRR N E AT TR B M

1: 251 UEV. APAEES:, T ara
(ARR,PSC,CCRX){RHFF e 1HIME -

WMARBE T UG BB 23 R 1 T — MBS AL,
T+ R 2 AN 53 25 b TR AR A .

RV

0: Z5Ibi-4dR

L. PR

W EBAFRET CEN LS, AMEEah. 1= g
FRAA B L. AR AT L) B Bhisid i i & CEN

AN

(A

1 uDIS RW 0

0 CEN RW 0

18.4.2. TIM3 #Z#| & 774 2 (TIM3_CR2)

Address offset:0x04
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

Res | Res

Res

Res

Res

Res

TS MMSJ[2:0] CCD | Res | Res | Res

S

RW | RW | RW | RW RW - - -

Bit

Name

Reset Value

Function

31: 8

Reserved

0

TREE, 1RZN 0

TS

RW

T E#E

0: TIM3_CH1 & HIER] TI1 fA.

1: TIM3_CH1. TIM3_CH2 1 TIM3_CH3 & W£ R o5
R T HIAN.

6:4

MMS|[2:0]

RW

000

EAIE R

P T IR HRAE F R T B E I B F2PE B
(TRGO). AIREMIHGUIT -

000: &AL - TIM1_EGR Zif#5 1) UG il F T-1F ik
it (TRGO). fn S fil AN (B AR T (i A A2 1) 25 )
FEAEE A, U TRGO RfE 5 AR Sbr it S 7
SR

001: AR - WHEHMERRES CNT_EN # A T1ENil R
HIH(TRGO). A I 7 ZAE R — I ] J5 3 2/ 52 i 28 Bz )
MR ZEI— AN H . TR RR(E 5 R CEN &AL
OUINE Gy & Y 2 PN R b e o A S A € I
BEfE S ZETMAEMARN, TRGO E&fi —AMER, KRk
WP T BRI TIM1_SMCR 25 1725 7 MSM A7 1) 3
k).

010: HHr - FHFAHIE MM N (TRGO). i,
— /N 2 B 2R AT b T DA P A — AN A I 23 R 5053 5
5o

011: Eefehkol - — B RA— IR IR — IR LB I,
LR E CCF inER (R ECE ), flkiHikn
—ANIEfKH(TRGO).

100: ¥ - OC1REF {55 # FH T1E ufid Ak fi
(TRGO).

101: tu# - OC2REF 1554 T4 i 4 i iy
(TRGO).

110: ¥ - OC3REF {55 # FH T1E Jufid Ak fi
(TRGO).

111: ¥ - OC4REF {55 A F1F ik fi th
(TRGO).

CCDS

RW

35/ EL B ) DMA 3%
0: kA CCx HmF, %H CCx I DMA 3K,
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1. MRAEFH IR, EH CCx 1) DMA K.
2:0 Reseved - 0 fREE, BTN O

18.4.3. TIM3 R IEH| FHF2: (TIM3_SMCR)

Address offset:0x08
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res Res Res MS TS[2:0] occC SMS[2:0]
M S
RW RW RW RW
Bit Name R/W Reset Value Function
31: 8 Reserved
TR
0: FEfFH
7 MSM 1: ARAAIAN(TRGI) B SEEAER T, PLASVFAE 241l 5E

F(ET TRGO) S E MM E I A )56 R R . X0 R
JUASTE N 45 [F) A2 B — AN B — B S A I A Y

il A

X 3 Arik FEH T R TH R R N

000: Internal Trigger O(ITRO)

001: Internal Trigger 1(ITR1)

010: Internal Trigger 2(ITR2)

011: Internal Trigger 3(ITR3)

100: TI1 FIL RN 28(TI1F_ED)

101: JEPJE HIER SN 1(TIMFP1)

110: JEPJE HIER SN 2(TI2FP2)

111: reserved

e AR T AN P A A R AL AN, L AHE R
A F X e S B A8 BT

OCREF %t #%

3 OCcCs 0: OCREF_CLR_IN

6: 4 TS[2:0]

T #%4%%] OCREF_CLR %A
1. OCREF_CLR_INT #4#%%| ETRF
2: 0 SMSJ[2:0] AR
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Bit Name R/W Reset Value Function
M TANE S, RIS 5 (TRG) WA FaLik Hik i
A1 SR N AR AR 5 (LA N F2 1) 25 4748 AN 1) 2 A7 48 O U )
000: <MIMBER - R CEN=1, NIFoH#s B B2k Py
FRREPIREN .
001: Zhastis 1 - RIS THFP1 BIREF, iU E
TI2FP2 fyil 1A b/ B 4.
010: #whastis 2 - RIS TI2FP2 HyfEF, tH AL
THFP1 1yl ia) b/ R iHE.
011: HidaMiak 3 - MR4EHAMM N BT, THEERTE
TIFPA 1 TI2FP2 By #sia) B/ R4,
100: B - wkd A A (TRGH ETHE E ¥ )
AR, I HPE AR AR NS S
101: [ - AR (TRGI) AR, TR
BIFE . — BN, T (AR AL,
THEER I B A R AR
110: MR - THEEERR A TRGI ) ETHE A 3)
(BAEL), RAEHHSE
(¥ )8 B AR
111 SRR 1 - kP AR N (TRGI) 1 ETHE
IKEN T -
2R TIMF_EN #k il A A (TS=100)k, A EAfdH]
M. XRERA,
TIMF_ED TERRR TIMF AR 40Ty — Nk, SR 194 2
e T fid R T R
2 18-2 TIM3 internal trigger connection
Slave TIM ITRO(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011)
TIM3 TIM1 Reserved Reserved TIM14 OC1
18.4.4. TIM3 DMA/F W e 5 72¢ (TIM3_DIER)
Address offset:0x0C
Reset value:0x0000 0000
31| 30 | 29 | 28 27 26 25 23 |22 | 21| 20 19 18 17 | 16
Re | Re | Re Res Res Res Res Res | Re | Re | Re Res Res Res Res | Re
S S S S S S S
15 | 14 | 13 | 12 11 10 9 716 |5 4 3 2 1 0
Re | TD | Re | CC4D | CC3D | CC2D | CC1D Re | TI | Re | CC4l | CC3I | cC2l | cC1l | UI
s | E | s E E E E s | E| s E E E E E
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RW

RW

RW

RW RW

- R - RW RW RW

RW

R

Bit

Name

Reset Value

Function

31:

Reserved

fRE, —HIENO

14

TDE

RW

TDE: i’k DMA 3K
0: Zibfmk DMA iER
1: R DMA FER

13

Reserved

12

CC4DE

RW

CCA4DE: f¥Fiisk/tLEs 4 1) DMA &K
0: Z&1L4l3R/LLEL 4 1) DMA iR
1: RVFHITR/LE 4 (1) DMA 153K

1"

CC3DE

RW

CC3DE: f¥FHiFh/LLE: 3 ) DMA iR
0: Z5ILHHFR/ELEE 3 1 DMA 5 R
1: FOVFHFR/ELE 3 (1) DMA iR

10

CC2DE

RW

CC2DE: fR¥FHiFR/ELES 2 () DMA 53R
0: ZXIEHF/ L 2 (¥ DMA iR
1: OVFHFR/ELE 2 (1) DMA iR

CC1DE

RW

CC1DE: f¥FHiFR/LLE: 1 /1) DMA 5k
0: ZEI-HZR/LLES 1 () DMA i3k
1: RVFIFR/ELEE 1 (1) DMA 5k

UDE

RW

UDE: 5 DMA &R
0: 2% L% H DMA iR
1: RVFEHAI DMA 7R

Reserved

fRE, —HIENO

TIE

RW

TIE: FCiFfib b ik
0: 2% 11 fu 5 by
1: bk Ik

Reserved

fRE, —HENO

CC4IE

RW

CC4IE: FVFiR/LLE: 4 Hity
0: 25 EHHSR/ELES 4 ik
1. YRR/ 4 i

CC3IE

RW

CC3IE: furish/Lbis 3 Hiky
0: 2 EHH$R/LLEE 3 ik
1. YRR/ 3 i

CC2IE

RW

CC2IE: fuirish/Lbi: 2 Hiky
0: ZEI-HFR/EL R 2 ik
1. RYEHH/ELE 2 diky

CC1IE

RW

CC1IE: Fuvrsh/Lbi: 1 Hily
0: ZEILIHF/ELE 1 I
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Bit Name R/W Reset Value Function
1. VPSR ELE 1 ity

UIE: FoVFEEHTHh i

0 UIE RW 0 0: 2% 1-TEHrh i

1. SRVFEHT P

18.4.5. TIM3 REHFFEH(TIM3_SR)

Address offset:0x010
Reset value:0x0000 0000
31 30 | 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

Re | Re | Re Res Res Res Res Re | Re Res Re Res Res Res Res Res

s s s s s s
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | CC40 | CC30 | CC20 | CC10 | Re | Re | TIF Re | CC41 | CC3l | CcC2l | cc1l UIF
s s s F F F F s s s F F F F
- - - Rcw | Rcw | Rcw | Re_w - - Rcw| - |Rcw | Rc_w | Rc_w | Rcw]| Rcw
0 0 0 0 0 0 0 0 0 0
Reset
Bit Name R/IW Function
Value
31: 13 Reserved : 0 e, —H N0
HSR/b R 4 SRR
12 CC40F Rc_w0 0
% I, CC10F #iik
WigR/b R 3 ERHARE
11 CC30F Rc_w0 0
% I, CC10F #iik
W/ 2 IRHARC
10 CC20F Rc_w0 0
2 I, CC10F ik

AR 1 R bR
ASCEAR S AR TE A B N BRI bR mT e g A B
1. 5 0 ANERR %L

9 CC10F Rc_w0 0
0: Kl gk =k,
1: CCHF & 11, HE&IE LYK
TIM1_CCR1 %178,
8:7 Res - 0 REE, RN 0.
fisk 2 75 HH T AR
MR AR CH PR G4 T B 1 A
6 TIF Rc_w0 0 TR 7E TRGI H A\ st AG ) 24

ROL, BE A AR b R A B
1. BRI 0.
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Reset
Bit Name R/W Function
Value

0: oAb A SAE= A

Ve Al R 2 P BT Ry

5 Res - 0 REE, W& 0.

IR 4 HTARId

%% CC1IF it

iR 3 HTARIE

%% CC1IF ik

R 2 R ilTRRIE

%% CC1IF it

IR 1 R TARIL

WHIEIE CCA & i AR
MR S BBV EC A R B 1, {EAE A0 R R
R TINS5 TIM3_CR1 %1%

237 CMS 7). B H#AE 0.

0: JEULHLAR A

1 CC1IF Rc_w0 0 1:  TIM3_CNT [#{fi 5 TIM3_CCR1 [I{E LT .

W HLEIE CC1 ML B N AR

LSRR R E A AR E 1, B BRI 0 Bl
TIM3_CCR1 i# 0.

0: Ko NI s

1 BN A I B SERE 238\ TIM3_CCR1(FE IC1
R R 5 B AR A R ) .

BT AR i

MPE A R R AR E 1. B B EE 0.

0: TCHEHFMF4E;

10 SRS RS o 2 F AR S ST %A e A
1:

4 CCA4IF Rc_w0 0

3 CC3IF Rc_w0 0

2 CC2IF Rc_w0 0

- % TIM3_CR1 %F7£44/ UDIS=0, 4 REP_CNT=0 I}~
0 UIF Rc_w0 0 AR (E R T R )

- % TIM3_CR1 {743 UDIS=0. URS=0, 4
TIM3_EGR #7451 UG=1 I /= A BEH $

(A CNT EHHIEEL);

- % TIM3_CR1 #F7£#4/ UDIS=0. URS=0, 4 CNT #%
il 2 A B TG A 7 A T

e (B PSS FAF8(TIM3_SMCR))

18.4.6. TIM3 4= F 733 (TIM3_EGR)
Address offset:0x14
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Reset value:0x0000 0000

31 30

29 28

27

26

25 24 23

22 21 20 19 18 17 16

Res | Res

Res | Res

Res

Res

Res | Res | Res

Res | Res Res Res Res Res Res

15 14

13 12

11

10

Res | Res

Res | Res

Res

Res

Res | Res | Res

TG | Res | CC4G | CC3G | CC2G | CC1G | UG

Bit

Name

Reset Value

Function

31: 8

Reserved

ke, —HANO

Reserved

R, —HANO

TG

7 A R S

AL E 1, A AR S, A BT
0.

0: LahE:

1: TIM3_SR 2777881 TIF=1, 257 o xS ) o b A
DMA, U7 A= AH 52 (v W A DMA

Reserved

R, —HANO

CC4G

PR R 4 A
2% CC1G #iik

CC3G

FEAE IR 3 FAF
2% CC1G #fik

CC2G

FEAER R LR 2 A
%% CC1G #iik

CC1G

PEA R R 1

AL HRAEE 1, TP A AR R, R
i 0.

0: JozhfE;

1. TEI@IE CC1 LA — iR/t i A«

FEIE CC1 FCE NI -

B CCF=1, # TR kA DMA, U7 A2 AH R
HIi i DMA.

iBiE CC1 B NI :

TR 3R E TIM1_CCR1 %174y, WE
CCAIF=1, FFFEAT BRIl Al DMA, - J] 7= A A L H iy
M DMA. # CC1IF 244 1, ¥ E CC10F=1,

uG

PR A
AL E 1, B EshE 0.
0: LEahfE;
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Bit

Name

Reset Value

Function

10 EHVILAIIERS, HEr A AR E . R
A THEER AT O(H 2 T4 4

REAAE) . ATEPOA BRI R 5 DIR=0(1A] L&) Ml it
HEBE 0, 4 DIR=1(1 T 1HE0)NITHERHC TIM3_ARR
ffE..

18.4.7.

Address offset:0x18

Reset value:0x0000 0000

Output compare mode:

TIM3 #3R/ LB EF 74 1(TIM3_CCMR1)

31 30 | 29 | 28 27 26 | 25 | 24 23 22 | 21 | 20 19 18 17 16
Res Re | Re | Re Res Res Re | Re Res Re | Re | Re Res Res Res Re
S S S S S S S S S
15 14 | 13 | 12 11 10 9 | 8 7 6 | 5| 4 3 2 1 0
oc2C OC2M[2:0] OC2P | CO2F oc1C OC1M[2:0] OC1P | OC1F
CC23[1:0
E E E E E E CC1S[1:0]
IC2F[3:0] IC2PSC[1:0] ] IC1F([3:0] IC1PSC[1:0]
RW [ R|R|R| RW | RW |[|R|R| RW |R|R|R| RW | RW | R |RW
W | w | w w
Output compare mode
Bit Name R/W Reset Value Function
31: 16 Reserved - fRE, —HRFO
15 OC2CE RW 0 Hit b 235 0 ffiRE
14:12 OC2M[2:0] RW 000 o g 2 AR
11 OC2PE RW 0 i LU 2 Tk A At e
10 OC2FE RW 0 L 2 PodkAfipe
TR/ 2 16 4%
ZALE SCEIE R T CGRNARED RN
00: CC2 iHiHHehic & Ffith
01: CC2EIEMME MmN, 1C2 MLHfE TI2 |,
10: CC2 IHiEHACE AN, 1C2 WUNAE TI1 L
0:8 CC2S[1:0] RW 00
11: CC2BIEHMLE NN, 1C2 MiH7E TRC L. A
A LAETE A 8 ik R 2840 A A 12 it
(H# TIM1_SMCR Zi /7431 TS hiiE$%) .
7E:  CC2S {AEIEIE <M (TIM1_CCER #4743
CC2E=0)4 =2 51,
, OC1CE W 0 LR 17 0 Ak
0: OC1REF A% ETRF #i A\ 540 ;
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Bit Name R/W Reset Value Function
1. —HiGFE ETRF fiy AP, 5K OC1REF=0.
B ELARE 1 A
EALE T 2% (55 OC1REF 301k, i OC1REF
WsE T OC1. OCIN 1fti. OCIREF ZmHFH, M
OC1. OC1IN KA Tk T CC1P. CCINP fiz.
000: ¥4, L% 7e% TIM1_CCR1 S5i+5%%
TIM1_CNT |81 Lb#%+ OC1REF AigfE
K
001 : UL W W B @iHE1ANAREF. 4
B8 TIMX_CNT B B 5 i 38/ bt B % F &
1(TIMx_CCR1)H RN, 5% OC1REF .
010 : UL Fio W W B @ E 18 L & HF. 4
B8 TIMX_CNT B B 5 i 38/ bt B % F &
1(TIMx_CCR1)H[FIE, 5% OC1REF Afk.
011: #%%. 4 TIM1_CCR1=TIMx_CNT i}, &%
OC1REF [fH1F.
64 OCIMEO) W 00 100: #EHINILA . 58 OC1REF MK,
101: SEHINE BT & OC1REF .
110:  PWM X 1— e[ Bil#, —H
TIM3_CNT<TIMx_CCR1 B 1 NAE KT, Bl N
T o Ewwm NI HEN, — H
TIMXx_CNT>TIMx_CCR1 i} i & 1 8 1 & # T
(OC1REF=0), &I NA R HT(OCIREF=1),
1M11: PWM K 2— e/ Bil#, —H
TIMx_CNT<TIMx_CCR1 B I#IE 1 ATLREF, BUHNE
BT, fE1A R iFEus, —E TIMx_CNT>TIMx_CCR1 I
WIE 1 NERCET, BT .
1. —H LOCK 25|58 3(TIMx_BDTR #7841 i)
LOCK fir)Jf H. CC1S=00(1Zif & i & picfiy th ) Mz AL A Re bl
B
VE2: fF PWM Bt 1 8k PWM KL 2 o, A Y b
U T B H PR A MR 25 AR D) 45 B PWM =X
i}, OC1REF HiF-A 475,
iyt A 1 TR AR R
0: %1k TIM3_CCR1 arfr 2% T4 Re, FIREN TN
s 0C1PE W . TIM3_CCR1 #fr#s, H#AD Hi&EH.

1: JFJ8 TIM3_CCR1 F 78 FITSE 2 IhRE, 1525 8BAEO
T H 2 A e, TIM3_CCRA T 48 76 55 4 3
R AN S HT A A
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Bit

Name

Reset Value

Function

7 1: —H LOCK g8 3(TIMx_BDTR #F {7 a1 i)
LOCK fiz)3f H. CC1S=00(iZ i i it B ik,

) MZ A A B 1B

TE 2: AR BIECR, T AR AR A T B A A AR L
T PWM R, A5 B EARHE -

OC1FE

RW

G R 1 DA AR

AT T IR CC 4t i i & 54 N F 4 (¥ i 7

0: H4Rit%#s 5 CCRY IOME, CCH IEW #aff, RIfdifl%
FARATIFI . AR 2N — A RIER, & CC1
8t PR B/ NREIN y B AN IR A

1. HIABfl R 2 0E ZORIIER R R E T — IR
fic. PHit, OC #f i & N B HLT I

SR RIR. KR 8 07E 20 CC1 4t [ it &
I B N 3 AN I

OCFE (¥ H {5 i3 i it & i PWM1 5t PWM2 #5221
H.

1:0

CC1S[1:0]

RW

00

IR 1 .

X 2 hrE SCEIER 7 GRS, KA %
00: CC1 iHiE BT E NI

01: CCHIEIEMME MmN, ICT BUEHE T £,

10: CC1 MBI B NN, IC1 BUTE TI2 £

11: CCHBEH AL E NN, IC1 ML /E TRC L. phAst
A LAETE A 8 ik R 24 A A 12 g

(1 TIM3_SMCR #7811 TS frig#8) -

7E: CCAS {UAfEIIE % HIIN (TIM3_CCER F1E4%H)
CC1E=0)4 =T 51,

Input Capture mode:

Bit

Name

Reset Value

Function

31:16

Reserved

R, —HHNO

15:12

IF2F

RW

0000

AR 2 DR A

11:10

IC2PSCI[1:0]

RW

00

BN 2 T i ae

9:8

CC2S[1:0]

RW

THARIELARL 2 1 d .

X 2 f g SCEIER 7GRNt R AR e 4
00: CC2 itHiE e E vt ;

01: CC2EIEMACE NN, 1C2 MUFTE TI2 L;

10: CC2 MIEMM B AN, 1C2 MUFFE T L

11: CC2 MBI E AN, 1C2 WU TRC L. th#Ek
DCTARLE P A i 5 245 g AU E i
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Bit

Name

Reset Value

Function

(HH TIM3_SMCR #4741 TS Ak $)
i¥:  CC2S U {EiliE LI (TIM3_CCER 17431
CC2E=0)74 £ 5 H].

74

IC1F[3:0]

RW

0000

BYNTRIR 1 JED 8%

K JUBLRE SCT T SNSRI S 7 e AR K . 4L
TR — AN F AT HER A AR,

BACRE] N AN FEE 27— AN B

0000: FCuki#s, LAfDTS Kk 1000: REEHIFE
fSAMPLING=fDTS/8, N=6

0001: FFEAIZE FSAMPLING=fCK_INT, N=21001: ¥
FEAiR fSSAMPLING=fDTS/8, N=8

0010: FFEAFZE FSAMPLING=fCK_INT, N=41010: ¥
FESiZR fSSAMPLING=fDTS/16, N=5

0011: FFEAZ FSAMPLING=fCK_INT, N=81011: %
FESiZR fSSAMPLING=fDTS/16, N=6

0100: RFESiR fSAMPLING=fDTS/2, N=6 1100: XF¢
ik fSSAMPLING=fDTS/16, N=8

0101: RFEHIZR fSAMPLING=fDTS/2, N=8 1101: XF¢
iz fSAMPLING=fDTS/32, N=5

0110: RFESIZR fSAMPLING=fDTS/4, N=6 1110: XF¢
ik fSSAMPLING=fDTS/32, N=6

0111: REESIR fSAMPLING=fDTS/4, N=8 1111: XF¢
ik fSSAMPLING=fDTS/32, N=8

3:2

IC1PSC[1:0]

RW

00

MR 1 T AaE

X2 6E LT CCiA (ICD KT A, —H
CC1E=0(TIM1_CCER #Ff7#%), W/ 4mas & L.

00: TCTRAMAIAS, FFREIAN O A U2 5 — A1 v A0 fk
R U3 s

01: & 2 ANFpHiR — bk

10: 1 4 D FAflR — U3k

1M: 8 ADNHFAMER — UK.

1:0

CC1S[1:0]

RW

00

CCAS[1:0]:  i3k/LLAH 1 3% $¢.

X 2 s SCEERIT R CGRNATED RN IE$E:
00: CC1 iHiHHeMc & Ffith ;

01: CCHIEIEMMCE MmN, 1CT BUGHE T E;

10: CCHIEIERME NN, IC1 BEE TI2 |

11: CC1IBIE#ELE AN, 1C1 BUTE TRC . JhA
AN CAEAE P90 25 i A\ ARG H

(tH TIM3_SMCR ZF {781 TS fE#) .
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Bit Name R/IW Reset Value Function
7E:  CCAS NAEIEIE X AR (TIMX_CCER 783K
CCAE=0)A4 &7 5 .
18.4.8. TIM3 #3R/ LB EF 74 2(TIM3_CCMR2)

Address offset:0x1C
Reset value:0x0000 0000

Output compare mode:

31 30 | 29 | 28 27 26 25 | 24 23 22 | 21 | 20 19 18 17 | 16
Res Re | Re | Re Res Res Re | Re Res Re | Re | Re Res Res Re | Re
S S S S S S S S S S
15 14 | 13 | 12 1 10 9 | 8 7 6 | 5| 4 3 2 1 0
oc4c 0C4M[2:0] OC4P | COA4F 0oC3C OC3M[2:0] OC3P | OC3F
CC4S[1:0 CC3S[1:0
E E E E E E
IC4F([3:0] IC4PSC[1:0] : IC3F[3:0] IC3PSCI[1:0] ]
RW R| R | R RW RW | R | R RW R| R | R RW RW | R | RW
w w
Output compare mode
Bit Name R/W Reset Value Function
31: 16 Reserved - fRE, —HRANO
15 OC4CE RW 0 LR 4 75 0 ffiBE
14:12 OC4M[2:0] RW 000 Bt EE L 4 X
11 OC4PE RW 0 i LU 4 Tl e
10 OC4FE RW 0 B L 4 PRad g RE
TR/ 4 145
ZALE SCRIE R 7 CGRNARED RN g
00: CC4 @B e & ¥t
01: CC4 @AM E NN, 1C4 BLGHE TI4 L,
o CCas[10] W 00 10: CCABIEHACE NN, 1C4 WUAE TI3 L
11: CC4 JBIEHELE AN, 1C4 BUH/E TRC L. thai
AN AR AE A 35 i 2 48 4 N AR A e
(HH TIMX_SMCR ZF/£8% 1 TS i)
7E: CC4S {UA{EiE < I (TIM1_CCER FF78%H)
CC4E=0)74 2R 511,
7 OC3CE RW 0 L 39 0 filife
6:4 OC3M[2:0] RW 00 i b 3 AR
3 OC3PE RW 0 i P 3 Tk Al e
2 OC3FE RW 0 b 3 Pk Re
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Bit Name R/W Reset Value Function
AR/ LU 3 1 4E
X 2 e SUBIER T IR CRINARED B N
00: CC3 @B M AL & ¥t
01: CC3EEMAE A, IC3 WU TI3 L
10: CC3 MBI B NN, IC3 BUNTE TI4
1:0 CC3S[1:0] RW 00
11: CC3BIE# AL E NN, 1C3 MLAIE TRC L. i
AN AR AE P30 ik J 25 N v B
(H TIMx_SMCR & 231 TS fLik#) .
VE:  CC3S {AEIEE X MK (TIMX_CCER FF 783K
CC3E=0)A4 21 5 1.
Input Capture mode:
Bit Name R/W Reset Value Function
31:16 Reserved - ", —HNO
15:12 IF4F RW 0000 TR 4 PR A
11:10 IC4PSC[1:0] RW 00 NI 4 Tio e
TR/ 4 1% 4%
X 2 AL SCEIE T A CRINARHD 5 BN I %
00: CCA4 s e & Nt ;
01: CC4IiEMALE MmN, |C4 MGHE TI4 |
0 S W o 10: CC4 MBI E AN, 1C4 WAL TI3 £,
11: CC4 MBI E NN, 1C4 BL7E TRC . Bf
AL T AETE P 38 R A5 A A a2 o i
(H TIM3_SMCR 273511 TS ALk .
TE:  CCA4S [NTEEIE KA (TIMx_CCER 25 17241
CCAE=0)# A 511,
LA B I
X JURLE LT TIB N HRFESA KB B 2K . 4K
FUERE RS AT RS AL
BICFE N AFA G274 — M kAL .
0000: TCyEW: %%, LA DTS Kkt 1000: KA
fSAMPLING=fDTS/8, N=6
7:4 IC3F[3:0] RW 0000

0001: REEHiZ FSAMPLING=fCK_INT, N=21001: X
FES R fSSAMPLING=fDTS/8, N=8
0010: REEHiZ FSAMPLING=fCK_INT, N=4 1010: X
FES R fSAMPLING=fDTS/16, N=5
0011: REEHIF fSAMPLING=fCK_INT, N=8 1011: *}

FEAIZ fSAMPLING=fDTS/16, N=6
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Bit

ame

Reset Value

Function

0100: A% fSAMPLING=fDTS/2, N=6 1100: XFE
AiZ fSSAMPLING=fDTS/16, N=8
0101: EAEHi% fSAMPLING=fDTS/2, N=8 1101: XF*
HiZ fSSAMPLING=fDTS/32, N=5
0110: XAEHi% fSAMPLING=fDTS/4, N=6 1110: Xk
HiZ fSAMPLING=fDTS/32, N=6
0111: XAEHiR fSAMPLING=fDTS/4, N=8 1111: XF*
Aix fSSAMPLING=fDTS/32, N=8

3:2

IC3PSC[1:0]

RW

00

BINMIR 3 T Sas

X 2hE LT CC3HA (IC1) WHidEE. —B
CC13E=0(TIMx_CCER ZFf7as+), NI/ 4ias &AL .
00: JEF/rAias, RGN O AR & — AN d H AR
K— A3

01: 4 2 ANFrHibR — Rk

10: B 4 DR — U 3K

11: & 8 AR —Udhiik.

1:0

CC3S[1:0]

RW

00

CC3S[1:0]:  HiFk/LL# 1 3k #.
X 2 e SOEEM T CRNftD , REAHIR LS.
00: CC3 i #Ac & Nt
01: CC3HIEMME NN, IC3HAGHTETI3 L;
10: CC3 BN E NN, IC3 MU TI3
11: CCI MBI E NN, IC3 M7E TRC L. AR
AL AELE Py 35 s R 254 N\ A a2

(H TIM3_SMCR #7481 TS f1iE#)
1. CC3S {YTEifE X I (TIM3_CCER #7451
CC3E=0)4 21 5.

18.4.9.

Address offset:0x20
Reset value:0x0000 0000

TIM3 3R/ LA e %5 77 2% (TIM3_CCER)

31 30 | 29 28 27 26 | 25 24 23 22 21 20 19 18 17 16
Res Re | Res | Res Res Re | Res | Res Res Re | Res | Res Res Re | Res | Res
s s s s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CC4N | Re | CC4 | CC4 | CC3N | Re | CC3 | CC3 | CC2N | Re | CC2 | CC2 | CCIN | Re | CC1 | CCH1
P s P E P s P E P s P E P s P E
RW - RW | RW RW - RW | RW RW - RW | RW RW - RW | RW
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Bit Name R/W Reset Value Function
: 16 Reserved - 0 R, —HEANO0
15 CC4NP RW 0 WA 4 EAMG I ARTE . 25 CCINP iR .
14 Reserved - 0 f#%, —HIENO
13 CCc4pP RW 0 BWNMAZR 4 b, 225 CCIP i
12 CC4E - 0 HINM#E 4 i ERE. 2% CC1E k.
11 CC3NP RW 0 WINMAHIR 3 HAMG R . 255 CCINP [k .
10 Reserved - 0 R, —HENO
9 CC3P RW 0 WNMRIR 3 Ak, S CCIP [fifliidk.
8 CC3E RW 0 N 3 Hni il fE. 2% CCIE [k,
7 CC2NP RW 0 AR 2 HAMGM LR E . 275 CCINP filiik .
6 Reserved - 0 fRE, —HEANO
5 CcC2pP RW 0 NAER 2 kM. 2% CCIP KA.
4 CC2E RW 0 MR 2 AR . 2% CCAE [Mflik.
FNMHIR 1 ERN AR P
0: OCIN FmHFHK
3 CC1INP RW 0 1:  OCIN &AL
XA A CCIP A H 52 X TUFPA/TI2FP i) tE, &%
CC1P fiid
2 Reserved - 0 e, —HEANO
FNJRER 1 far AR
CC1 JBIE T B Jvfin th -
0: OC1 = FH R
1: OC1KHL AR
CC1 B B N
CC1NP/CC1P Pifiik# /2 TIFP1 i5/2& TI2FP1 [tk (5
SRR BHHIRE T.
1 CC1pP RW 0 00: ANSUAH/ETHY: 3R A EAE TixFPA [ L TH (3R,
LA, SN B R ) TixFPA A SR ( ik
B, migAE).
O1: SAH/ R ARHM/ T Wik RATE TixFP1 1)
AR, Bk, AMEE A &) TixFP1
AR IR AR, mAnEat).
10: fRE, THBHE.
1M: BRI, WA,
B ONIAR 1 A R
CC1 iBIB A & A%
0 CC1E RW 0 0: XM— OC1 2k i-Hit,
1: JFE— OCH 15 5 th B0 B A4t 51
CC1 M E NN
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Bit Name R/W Reset Value Function
AL HE T TR PE R B RET IR TIMX_CCR1 27 4F
o
0: gk
0: Hiligkfline
CcxE 7 OCx output State
#2421k (OCx=0,0Cx_EN=0)
OCx=0OCxREF+Polarity,OCx_EN=1
18.4.10. TIM3 i+ #(23(TIM3_CNT)

Address offset:0x24
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
RwW
Bit Name R/W | Reset Value Function
31: 16 Reserved e, —EH A0
15:0 CNT[15:0] RW 0 TR RE
18.4.11. TIM3 Fi% 323 (TIM3_PSC)

Address offset:0x28

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved fRE, —HNO
15:0 PSC[15:0] RW T B IE
TR BT AZE (CK_CNT) 21 fCK_PSC/(
PSC[15:0]+1).
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Bit Name R/W Reset Value Function
PSC &8 7 M H F 7= A B 2N 5T T 2% A A7 s 1
1H;
18.4.12. TIM3 EIEERFFE (TIM3_ARR)

Address offset:0x2C

Reset value:0x0000 FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved R&E, —HANO
15:0 ARR[15:0] RW EEIEEE Gl
ARR 55 TR EER IR SEPR ) B B B R A A7 4 0 1E
TS 12.4.1: IWELEICA K ARR B SEH B0 1 .
HE B ERBE TN, A TR
18.4.13. TIM3 3R/ B F 7748 1(TIM3_CCR1)
Address offset:0x34
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RW/RO
Bit Name R/W Reset Value Function
31: 16 Reserved RE, —HRANO
15:0 CCR1[15:0] RW PR 1 A

# CCA IBIEMC & Ak «
CCR1 & T RN LATHP/LEL 1 A IE (Tiesk
) .

WRTE TIM3_CCMR1 Zi /785 (OC1PE fr ) R IEHE T 2K
Ritk, IR N AT H AT .
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B0, WA SRR AR, TR AN i A
ARILLEL 1 TR

TR A AF A B T 5 1H S TIM3_CNT HLA
&, JFHAE OC1 il s S .

# CCHHIENC B VA -

CCR1 A& 1 E— UK AZR 1 FE (IC1) 54
HE.

18.4.14. TIM3 #3R/ELBHFF4 2(TIM3_CCR2)

Address offset:0x38
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR2[15:0]
RW/RO
Bit Name R/W Reset Value Function
31: 16 Reserved R&E, —HHXO
SR/ 2 M1E
A CC2 il TE AT & A th -
CCR2 % TN UMK/ 2 B Eas M (TiiEsk
B .
W RAE TIM3_CCMR2 7547 #3(OC2PE 7)) h R I £ ke 4
Rk, HAGZFEN LRI 7T .
15:0 CCR2[15:0] RW 0 B, RA AR REAER, R A N T

I 2 A AEER .

TR S Ar A B T 5 TIM3_CNT HLA
{8, JFHAE OC i FHHifE 5

# CC2 AL B A«

CCR2 W& 1 i E— UK AR 2 SF (1C2) f&5miy it
-

18.4.15. TIM3 #IR/HLE F 728 3(TIM3_CCR3)

Address offset:0x3C
Reset value:0x0000 0000

31 30 29 28 27 26

25

24

23 22 21 20 19 18 17 16

Res | Res | Res | Res | Res Res

Res

Res

Res | Res | Res | Res | Res Res Res Res
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR3[15:0]
RW/RO
Bit Name R/W Reset Value Function

31: 16 Reserved R, —HRAO
TR/ 3 M
# CC3 BN & i :
CCR3 &4 TN AT/ AL 3 AP 281U (TREHR
(=D

WIRAE TIM3_CCMR3 %47 3% (OC3PE fif)H AR B £ i 4k
RetE, HIRZRE N AT AR T .

15:0 CCR3[15:0] RW 0 B, RAEMEHEERAER, HIRREEE A SN 1
SRILLEE 3 w78 .

LTI LU A A T S TG TIMB_CNT HLALH
i, IFHA OC K FahfEs.

# CC3 Ik B NN :

CCR3 &% T B E—IRENHIR 3 F 4 (IC3) &4t
-

18.4.16. TIM3 IR/ F 745 4(TIM3_CCR4)

Address offset:0x40
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
CCR4[15:0]
RW/RO
Bit Name R/W Reset Value Function
31: 16 Reserved RE, —HAO
R/ H 4 1l
¥ CCA HIEFL & M :
CCR4 105 T35 N AT IR/ UL 4 FAr sl (PR
15:0 CCR4[15:0] RW 0 o
IR AE TIM3_CCMR4 77 774 (OCAPE fif)h AR i £ Tk £
FEPE, HIRZ N MR F AT .
B, JA YRR, SR A S ST
SRILLEE 4 728
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Bit Name R/W Reset Value Function
YRR AR A T 51488 TIM3_CNT L
{f, 3 HLE OC M FHfE5.

4 CC4 HIENC B VA -
CCR4 05 T i E— A3k 4 HF (1C4) &b it
ERLIER

18.4.17. TIM3 DMA %4 % /783 (TIM3_DCR)

Address offset:0x48
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res DBL[4:0] Res DBA[4:0]
- - - RW | RW | RW | RW | RW - - - RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 13 Reserved ¥, —HRFNO
DMA ZEZAL LK E

XL E LT DMA TEESAE U N IR K (%
TIMx_DMAR #4785 it ik it A7 sk 5
W, AT — ESALI%) , B LI

TEH

12:8 DBL[4:0] RW 0 0000 00000: 1 F=4¥
00001: 2 ¥
00010: 3 F¥

10001: 18 F7¥

75 Reserved RW 0 RE, 2% 0

DBA[4:0]: DMA %3l

IXENT E T DMA TEESE T il 4%t
TIM3_DMAR {7 a5 ik b A7 3 80 S

i) ., DBA & SUCNM TIM1_CR1 /728 AT fE b FF 4B H)
4:0 DBA[4:0] RW 0 0000 {5 ik«

00000: TIM3_CRH1,

00001: TIM3_CR2,
00010: TIM3_SMCR,
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18.4.18. TIM3 ELHE K A DMA ik (TIM3_DMAR)

Address offset:0x4C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DMAB(31:16]
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMAB[15:0]
RW
Bit Name R/W | Reset Value Function
DMA &AL AT 4%
X TIM3_DMAR 7547 #% i B0 S 2 S 800 DLtk 1)
AT A AT U A -
31, 0 DMAB[31:0] RW 0 TIM3_CR1 Hufit + ( DBA + DMA & 35|) *4, Hr,

“TIM3_CR1 Ml 22 745 1 f bk

“DBA” /& TIM3_DCR & {788 i 52 X i FE bl
“DMA F5%1” 21 DMA Eahisflmg e, ek

T TIM3_DCR % f##s 1€ L) DBL.
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19. BHEK#HF (TIM14)

19.1. TIM14 & 4

AT E R 4% TIM14 1 n] 2 A2 20 Sa5 SRS 16 A7 B 38T Kas F il

CEMT 26, AARNER AT B G 3R 80 7 A HH R (i BT PWIM)

A5 P R IS 45 70 8 A1 RCC I 2 ) 45 020 A s, Mok R AT T Jo 30T AT AAE JUAS oAb B JUAS 2240 1) 3
.,

TIM14 SE I 8832 e MOS0, BoA EAEAEM BT, eI L—RFEZ#E, 20 TIM3 1R 2 &

s

19.2. TIM14 = E ik

16 iz H Bhke ) bt #ds
16 A7 AT 4 (AT LLSEBHE B o S s, TS i a1 40 4 R H0h 1~65536 2 1] AT = AUE
1 ASLEIE, 1EN:
> HNIEER
> At AR
> PWM A GOZSt 70
B R F R AR PR A

> EHT PSR RRR e, THECER G Gl AT )

> IR

> At AL
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Internal clock(CK_INT) | Trigger
~| controller Enable
counter
U auto-reload register
—T Ul
Stop, clear u /L:) >
CK_PSC CK_CNT —>
» PSCprescaler > +/- CNT counter
Cll vy ﬂ C1l
TI1FP1 IC1 e —H —r
i1 Input filter & IC1PS OC1REF oc1
TIMx CH1 I capture/comp Output
~cH ] edge selector > prescaler "1 are 1register "1 control L]
L TIMx | CH1

Note:

REG Preload registerstransferred to active
Registers on U event according to
control bit

—s>»  Event
Interrupt
7 &DMAoutput

K 19-1 TIM14 ZEFHEE]
19.3. TIM14 ThaeHi R

19.3.1. 3T

XA ] G 2T I 25 1K) 2 B A — AN BB E R 16 Ara) biE RS, TR I s i — AN s
(XD

BAF P LS T Ay . A3 E R AR AR AR T S A AE A, BT BRI AT It m] DABRAE

(B TROR A

B EEEF A (TIM14_CND)
B AR (TIM14_PSC)
B 3 EEEFFE (TIM14_ARR)

] Bl EE G AR T AR A TG AR, 5 Bl i B EE R A AT AP AR I TR kA A7 A . AR TE TIM14_CR1
TP A SR T RELL (ARPE) MURE, T A 785 10 A 25— BLERTE R R 1 S 3 44 UEV B %
ER PR MTHEE AR B R TIM14_CR1 %788 ) UDIS 725 T O ih, FEAEdi i, ¥
PR AT AR A= A

THECES B F7 S 1 fh gt CK_CNT BK3), UM IE 1 iH8EE TIM14_CR1 2747 a8 T B RE A7

(CEN) I, CK_CNT A A3
VER, ERE T TIM14_CR % /E431 CEN AL — s B S, iHEe8 a5 .

308/463



PY32F030 ER%I&%&FA

T3 4a5 AT LR TH SR IO B 4% 1 31 85635 Z [A] AR RME . BT —A (f£ TIM14_PSC #rffas
(K1) 16 Arar 7 asd= i 1 16 AL iHAas . PRUOIRANER S A2 8T 2oh a8, B RIS I T Bl oide . B i T 43
IS HAE T — UCEHT A 2RI R -

TR T EER IS AT, s S BT

ot QEREREREREREIE AN

CEN |

Timer dock = CK_CNT o uL LI T ]
Counter register F7_)(F8)(F9 (ra)FB) FC) 00 01 ¥ 02 03
Update event(UEV) T

Prescaler control register 0 b/ 1
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 1
Prescaler counter 0 ﬂnﬂnﬂﬂn

19-2 MBSHRBOSEON 1 5 2 B, IO

o_pse iUy gy

CEN
Timer clock = CK_CNT H H
Counter register F7 F8 m@ﬁﬁ 00 01
Update event(UEV) T
Prescaler control register 0 b/ 3
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 3
Prescaler counter 0 ﬂaanﬂaa
Bl 19-3 LTl as IS 1 B 4 B, THEER R E
] bR
THECER M O THE B B3 8E (TIM14_ARR - HMED » )5 XN O EFTITARTHEL, I A4 — it e
T A
R I, AR, /E TIM14_EGR #4788 b (a4 77 :0) 1 B UG A7 R [RIFE ] DL A — A
B

BE TIM14_CR1 & {7431 (1] UDIS fir, ATLAZEIESR S 0F; XFE thn] DU G /8 [ PR 3 ar A7 8 Hh 5N T
IR T 788, (£ UDIS Mg F 20, KA F . BRW, (HETHEEKIAM 0 I ih,  [Fm
Ty s HTH OGS O(E T Fas M BUEAAR) . BAh, WIRBLE T TIM14_CR1 #4785 HJ URS A7 (IE#HHE
BigK), BE UG LK™ A — N ER S UEV, EREFARE UIF RS RIS A il e DMA 152K). XN
ERGAZARGE BRSNS DG X S 7N T
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BRE AT HEER,
P UIF £7),

JI A B2 AE RS B S0, A [B] I (I HE URS A7) B 3 ¥ br S AZ(TIM14_SR 2347

B RS TS EN BEA TR S ASRETIMI4_ARR).
B TS T X B BN TR AT A A E(TIM14_PSC 2725 N %)
THRBIFREERT JINERNFSE TR EET N, 2 TIMX_ARR=0X36.

CK_PSE

CNT_EN

Timer ok = CK_ONT uutuunungyyyyl

Counter register

32)(33)(34) 35/ 36/ 00} 01) 02 {03/ 04) 05 {06} 07)

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF) ‘

Kl 19-4 THECERIN PR, IR B R 1 1

CK_PSE

CNT_EN

Timer clock = CK_CNT

L T T

Counter register

0034 X 0035 X 0036 (0000 0001 X 0002 0003

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF) ‘

K 19-5 TFEERI PP IEL, AR BB T 2

CK_PSC

CNT_EN

Timer clock = CK_CNT

1 [ | |

Counter register

0035 0036 0000 ooor )

Counter overflow

Update event(UEV)

Update interrupt flag(UIF) ‘

K 19-6 TFEERI PP IEL, AR B SIA TN 4
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o psc Uiy iuguugy

CNT_EN ‘

Timer clock = CK_CNT ﬂ

[ ||
Counter register 1F 20

]

[

—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

K 19-7 THEER P, IS B 2B T8 N

o b uUuuUrduuy gy
CNT_EN |

Timer cock = CK_CNT U yUUiyyuuy
Counter register 31 )(32)(33)(34)35)36){00) 01){02){03) 04){05 (06 07)

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIMX_ARR

Kl 19-8 iHEUE PR, 2 ARPE=0 I (B ET A F(TIMX_ARR & A TEEN)

o pse Uy uyryy
CNT_EN |

Timer dock = CK_CNT UuyuUUUUUUy Uy
Counter register FO

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Pal

Auto-reload shadow register F5

36

Write a new value in TIMx_ARR

K 19-9 iHEsnt R, %4 ARPE=1 BB FFMFEFIENT TIMX_ARR)
19.3.2. I
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PR K E PR (CKLINTD 24t TIMX_CR1 2778319 CEN £l TIM14_EGR /£ 8} 1) UG fi
A BRIFERIAL (B T UG A AR

R el B s il —EE CEN ALy 1, AERI b R i) 73
PRas R AL B o

aYil

AEpERERERERE

CK_PSE

CEN=CNT_EN ‘

UG

-
[ 1

31 )(32)33)3a)(35) 36 00] 01} 02 03) 04) 05 06} 07)

CNT_INIT

Counter clock = CK_CNT = CK_PSC

Counter register

Bl 19-10 — Wil R ro sl e, P Sim Sk 40 SR 7 1
19.3.3. IR/ BB E

MR/ HE U IE A [ S — Ml IR LR A A (1
Z AT Pas ), A &0 20 (LB A HE A2 ) o

/\
=

J

TRAATAR), CLAEAERA A A H 2 (B I

Read CCRlE
R

ccis1)

—eesel,). >

cciso]

read_in_progre

Input mode

capture_tr.

Intput stage ‘ APB bus ‘
Output stage
‘ APB interface ‘
write CCR1H
Read CCng s

Capture/com pare prefoad
register

ansfer

compare_transfer

Capture/compare shadow
register

capture )

‘ ‘Comparator

o OCI1PE [ ocipe | TiM14_comRt

| ¥rite CCRIL

(from time base)

BB XS Tix FAE S

et —/ME 5 (TIXFPX),
A A7 85 (IcxPS).

B A A AR IEBOE (R R0 A ukiE, B R
RS EL AR Bl — A TR T A7 A

KAE, FEE - MNEBURNE S
AT DA DAy A 3 ] 2 ) A\ i e B8 A DR R 42

—A

TP AR R

PRIE e

TixF. 2R)5,

s
IR DRI E TR B T A7 3%

WW’ CNT>CCRY—opue
Ic1ps CNT=CcR] Mode ° 0 OURIT]  oct :
1 ode — T—
Confroller }' 1 Contr‘oller TiM14_C
TIM14_CCMR| OC2M[2:0] | | car | [ capr |
TIM14_CCER
TIM14_CH1
| ! Tl TI1F_Risi
B 4 F"tert TILF Edge ‘ISI,n 0 | TiaFey [
DTS lowncounte Detector TI1F_Falli 1 Divider c1p
Ic1 S,
/1/2/4/8
TIM14_CCMR1
[ ccis[1:0] | ICPs[1:0] | [ cClE |
Intput stage TIM14_CCMR1 TIM14_CCER
Kl 19-11 TIM14 Hfigk/ L BamE

PRt

5 AR -

A AP R AR
P BN
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FEMPAEAT, MRREAR TEAR L, R EE R R PCEEAFAaRT.
FELLBAEINT, FURE A A A R R B B T A feas T, VB TR a8 A AT AT LB

19.3.4. IR
ESINAIRBEENT, AT B lox (5 5 MR HYIE ,  THECHS 10 224 A8 4l B A S R L A 2 A7 3%
(TIM14_CCRx) w1, M4ffiskFfh kAR, MNH CoxIF frd (TIM14_SR %178%) #E 1. WiRMHEIFHEMR
A, CoxIF & O & hE, IAEEHMFFRE CoxOF (TIMx_SR % /78%) #E 1. 5 CoxIF fJiEk: CexIF,
BB it P B IR B AT B CexIF. 5 CexOF=0 Al iRk CexOF .
PAR 7 B B 4RI 7E T1 SN A I 3R 238 1 (B 31 TIMA4_CCRA Z 4788, SRRINF
B OGEEEA A G TIM14_CCR1 2 A&+ 2] TH i AN, Fr LS A TIM14_CCMR1 %F 17 % /1 (1)
CC1S=01, HE CC1S AN 00 i}, B AL E NN, 7 H TIM14_CCR1 2 {7 #7484 Hik,
B ORGSR R, B N DR A Dy BT T 0 B CED RN Tix B, BN D8 I R AR A 2
TIM14_CCMRx 2 /#2511 IexF A1) o BIHNE SIERZ 5 AN eh IR B g, A2
JC B IR A I TE T 5 AN A M. Rk, BATET (UL DTS MR ) ELCRAE 8 Ik, CHAIAE T |
—WRE AW, SRJEH TIM14_CCMR1 #4788+ 5 N IC1F=0011.
HFE T EIE A BOE a3, 78 TIMx_CCER #Ff7#:H 5 X CC1P=0 ( LF+H#1) (R CCINP=0)
B B AN TR AR . FEX A7 b, JRATAS A SRR AR AR — A AU f PR %), R T SR
izEIE (5 TIMx_CCMR1 #4743 IC1PS=00) .
B % TIMx_CCER #1723/ CC1E=1, RV Ea:E B3k i .
WIRTEE, @I % E TIMX_DIER % {745 H i) CC1E A7 R vFAH K Hr i =k
R — AR
B AR H PR R, THEER I E AL I8 3] TIM14_CCR1 & 4745
B CCUFAREMIRE ChiWbrd) « HkAEED 2 NELRMIEN, 1 CC1IF K% #iHkE, CC10F ik
H1.
B EE T CCIE hr, W& A—AdhilrigeR.
T AR TR Y, IR P TR AR AT, SRR . XN T B R AR R T AR
JE R HUECHE 2 1 AT R AR 0 Hh e S R
Y BN P R SR gl i ot B AE TIMX_EGR AR CCxG k=4 .

19.3.5. o By AR

EiZER T (TIM14_CCMRx 277728 H CCxS bits =00) F, #ith lb#:/55 (OCxXREF AN OCx) fE
% B HE F B B O T RCIRAS AN T4 HE L 27 A7 28R T 2038 B 11 B e 4

5 TIM14_CCMRx Z17-#s H AR OCxM=101, B AT sl b5 (OCXREF/OCx) A RCRE .
X OCXREF # 5 B Ay i~ (OCXREF #hZ & H~FE 20D , [FI) OCx 733 CCxP AR PEALAH S 1A «

filn: CCxP=0(OCx i HFH &), W OCx ¥l ik B Ay m HF .

& TIM14_CCMRx 2777281 f) OCxM=100, W& OCxXREF 155 Mik.

ZHEIUR, E TIM14_CCRX 8 F 3 A7 e AT B8 Z A1 (R LU AL AR AE AT, AR bR BB s e, XK 2
TE T TH R H LU — A 4

19.3.6. B B R
WL IT T RS R P — AN Y, B R R — B (I R 2 B
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MRS R PO AT AR I Y A A R, A R A o T R A

B CHH LR (TIM14_CCMRX 27 7743 41 1) OCxM A7 ) il Hi #2 14: (TIMx_CCER 2777281 () CCxP fiz)
5T SCIELS 200 B2 51 E . 7ELRACUTIERT, 4t 51 AT LR BF 2 1 FL S (OCxM=000)  # B i
A X (OCXxM=001). 4 15 B 6 3% L~ (OCxM=010) 832 1T 1 # (OCxM=011).

B WE P WRRE TR AR ENL(TIMX_SR 2725 1 CexIF fi7).

W AR AR R RI(TIM14_DIER #7728 H i) CoxIE fi7), = AE— A b

TIM14_CCMRx 1] OCXPE £ TIM14_CCRx #1784 42 75 i H i FH Tk 4 25 77 2%

R BT, R FE UEV 4 OCXREF A1 OCx %t A oM. [F)25 (ks 18 7T LLIA B B gs i — A

THEUR A i PR (FE kP B R ) e SR At — AN ikt (BRIE B X, H OPMD

Write B201h in the CCI1R register

TIML1_CNT 0039 Xo003a X003 N\ TR 8200 X B201
TIM1_CCR1 003A B201

Y

Match detected on CCR1
interrupt generated if enabled

19-12 i bk, #H¥e OCA

19.3.7. Bk SRR (PWM) R

ikt i 52 A EURT PP AR — AN B TIMX_ARR ZF A7 880 E 5% . B TIMx_CCRx #7831 i€ o5 7 LI fE
T

7£ TIM14_CCMRx 27 7£28 1/ OCxM A5 N “1107 (PWM B 1) 8k “111” (PWM #&x 2) , fgng
M7 5 B RES OCK %t H i 72 A4 — % PWM. 211 B TIM14_CCMRx 27 72 OCXPE {7 LA REAH 8711 15i5%
WA, RJEIEERE TIM14_CR1 /24 1) ARPE £ (Z£ 1A _E Sl bt i) (#ife H s fE 3R
[ T 8 2 A7 3%

DR A=A TR R R, TR AR Rl R B 73288, BRUTETH S 3sHH da - e,
IS 1 B TIM14_EGR 2 /78 H 1t UG RLRVIE I BT A 1 75 4735 o

OCx I RT L@ I JAHTE TIM14_CCER 75788 1119 CCxP A B, & n] LAY By i B 2 s K
FH 2. TIM14_CCER Z {725 ) CexE frfz i OCx fi tH i fE «

7 PWM Bt (B 1 s 2) , TIM14_CNT #1 TIM14_CCRx IA & {EAT L, LIHE R E/FS
TIM14_CNT < TIM14_CCRx.

SE I A TS 2 0] BB A RS A I SR PWM.
PWM 175 Fr i

T PWM R 1 40 7. 24 TIM14_CNT<TIMx_CCRx itf, PWM Z#{% 5 OCxREF Jy&, 75
. Wi TIM14_CCRx H LA KT H 3h EHEHAE(TIM14_ARR), Nl OCXREF fREF 1. Wi i {E M
0, Il OCxREF {##4°0’.

TEA TIMx_ARR=8 I 17X 55 (1) PWM 52451
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19.3.8.

OCXREF
CCRx=4
CCxIF

OCXREF
CCRx=8
CCxIF

OCXREF
CCRx>8
CCxIF

OCXREF
CCRx=0
CCxIF

Counter register

(a2 e 7i(s o)1)

K 19-13 1L xt 55K PWM % (ARR=8)

IR

LS HENARE R (MO+E1E) , HRYE DBG fbkd DBG_TIMx_STOP (X E, TIMx it %as ok # 4k 4
IEHERE, SiEFEIE.

19.4. TIM14 HF 7%

19.4.1.

TIM14 #3728 1 (TIM14_CR1)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CKDI[1:0] ARPE Res Res | Res | URS | UDIS | CEN
- - - - - - RW RW - - - RW | RW | RW
Bit Name R/W Reset Value Function
31: 10 Reserved - 0 fRE, —HEHNO
AR T, X 2 BL5E SUAEE IS R Bl (CKUINT) S,
08 CKD:0] W 00 JIT FH R SRR I e 2 ) PR 43 A3 EL 451
00: tDTS =tCK_INT
01: tDTS =2xtCK_INT
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Bit

Name

Reset Value

Function

10: tDTS =4 x tCK_INT
1: {RE, PEMHXANE

ARPE

RW

ERERE RSN A
0: TIM14_ARR 21728956 2o
1: TIM14_ARR ZFE 38158 N 220 2%

6:3

Reserved

RE, —HIENO

URS

RW

SEH i R

B @A £ UEV IR

0: ARV A ik DMA 353K, N — = fF
PR AN T DMA 155K«

- TR R

- WHE UG fir

1o IR SR VE AR TR BT e DMA 5K, T A T s i
HR A A BRI DMA B R

uDIS

RW

2R

BARE I ZAL RS IR UEV HA41) 74

0: fLVF UEV. TH(UEV)SHMHH FRAE—FFr 4
— VHEES G T

- WE UG

B R AF I EFAE SR N T AT T A

1: 2RIk UEV. DA, T ares
(ARR,PSC,CCRx)#Hre1HIME -

MAREET UG s M=z 28 R T — MBS AL,
M+ HAR AN T4 A4k

HEHAILAEL.

CEN

RW

RV

0: 25 bR

1: RS

T fERMFEE T CENGLIE, AMEm e, st g i
PR RE LR R BERT DA B Bt id i i 1% & CEN

(D

19.4.2.

Address offset:0x0C

Reset value:0x0000 0000

TIM14 DMA/F ¥ {ERE 7798 (TIM14_DIER)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
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Res CC1IE | UIE
- RW RW
Bit Name R/W Reset Value Function
31: 2 Reserved fRE, —HNO
CC1IE: FCVFHiAR/LLEL 1 il
1 CC1IE RW 0 0: ZEIEHEF/LLE 1 kT
1. SRVFRAR/ LA 1 il
UIE: FSVFEEHTh b
0 UIE RW 0 0: ZRILEH b
1. FRVF R P
19.4.3. TIM14 REFHF(TIM14_SR)
Address offset:0x010
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CC10F Res CC1IF UIF
- Rc_wO0 - Rc_w0 | Rc_w0
Reset
Bit Name R/W Function
Value
31: 10 Reserved - 0 R, —HANO
IR 1 SRR
ASC A O 1) S T A T B O N BRI, bRl AT R
9 CC10F Ro wo 0 1. 5 0 AliERRIZAL.
0: Joiddiah ™4,
1: CCAIF B 11, iHHes i Sy
TIM14_CCR1 27 fE5%.
8:2 Res Rc_wo0 0 PREE, MR 0.
EHENAS s BTl
WRIEE CC1 AL B A A
; CCAIF Re. wO 0 LI EEHME S BB IR A7 A B 1, B RS
0.
0: FULACARA:
1: TIM14_CNT {65 TIM14_CCR1 #{H ILRC .
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WHEE cC1 REAMABER:

LR R RN A R E 1, B B 0 Bl
TIM14_CCR1 i% 0.

0: T NHhIR= 4

1 RN A I B E 238\ TIM14_CCR1(£
IC1 T ) b5 BT e R A A [ 3209 ) o

SEHTRWbRID, R RO R AL AR E 1. el
% 0.

0: JEEFTFIF4,

1o PSRN . A A BTN %A R B

0 UIF Rc_w0 0 1:
- % TIMx_CR1 {78311 UDIS=0, /=4 Hrdiff Lik;
- # TIMx_CR1 & /78t UDIS=0. URS=0, %
TIMx_EGR F /74511 UG=1 I =L 5B
PECAERT CNT H 1A L)
19.4.4. TIM14 HH4=4EFFH(TIM14_EGR)

Address offset:0x14

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CC1G | UG
- w w
Bit Name R/W Reset Value Function
31: Reserved - 0 R&E, —HANO
FPEAERRILLIR 1 B, AR E 1, T A
SRR, mEE Az 0.
0: Jahfk;
1. TEIIE CC1 LA — Mg/ EL A
#BIE CC1 BB A
1 CC1G w 0 BE CCAIF=1, FIT/AXT AL AT DMA, 7= AN

g R .

#FEE cC1 MEANMA:

MR EHE RIS TIM14_CCR1 2if74%, WH
CCIF=1, #EFFJaxf LT, 7= A AR R BT 7 K o
# CC1IF 2441, NHE CC10F=1.
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Bit Name R/W Reset Value Function

PSR, AR E 1, b E 3 0.

0: sk

1. EPAWIGATHEGS, I AR .
R AR TR A O(ER T R AR o

19.4.5. TIM14 3R/ LB 74 1(TIM14_CCMR1)

Address offset:0x18
Reset value:0x0000 0000

HrH L EE

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res OC1M[2:0] OC1PE Res CC18[1:0]
- - RW | RW | RW RwW - RW | RW

Bit Name R/W Reset Value Function
31: 7 Reserved < e, —H N0

e 1 R

ZhiE LT K2 %55 OCIREF (3h{E, 7 OC1REF
e T OC1. OCIN fifi. OC1REF

R HFA R, T OC1. OCIN HIA &% H T Bk F
CC1P. CCINP fi.

000: 45, Hith ELECE 248 TIM1_CCR1 it ¥t
TIMx_CNT [alff] LEHo0f OC1REF ANEAE

;s

001 : UL A % B @ E1 A RHEF. &
& TIMX CNT ) fH 5 i 38/ R & F &
6:4 OC1M[2:0] RW 00 1(TIMx_CCR1)AAEINS, 34| OC1REF .

010 : ML P W % B W@ &1 8 L % HF. X4
& TIMX CNT ) fH 5 i 38/ R & F &
1(TIMx_CCR1)M IR}, 32| OC1REF M.

011: ##%. 4 TIMx_CCR1=TIMx_CNT K}, &
OC1REF [fjH1F-.

100: SEHEILEHCE T 55| OC1REF A1iK.

101: SREINA BT, 55f| OC1REF A .

110: PWM #x 1—

fEm _Eit#, —HB TIMx_CNT<TIMx_CCR1 iiliig 1 Jy
Ry iR S S I S N P ¢ SO 1 R
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Bit Name R/IW Reset Value Function
i, — H TIMx_CNT>TIMx _CCR1 i i i 1 N &
% W F(OC1REF=0), iM% F(OCIREF=1).
111:  PWM =t 2
—H TIMx_CNT<TIMx_CCR1 I}, #i& 1 NEMHET, 7
A R
e fE PWM 0 1 80 PWM #5502 v, R4 Eash R
B T B Y R R S5 B D) 4 B PWIM
i, OCIREF HI*FA 7.
i BLER 1 TR RS R
0: Z51E TIM14_CCR1 W A7 as TR IhRE, ATRER SN
s 0C1PE W 0 TIM14_CCR1 7747 4%, HHrES EEMEH -
1: JF/E TIM14_CCR1 ZF {73 TR TN Ak, RS HAEL
A A A7 AR, TIM14_CCR1 BT s A /EEHr
PR BRI N 1T ZF A7
2 Reserved -
IR E 1 EFFS
X 2 € SOBEIER T CR N, S N ik $.
00: CCA JEiEHeHC E it ;
N & - . 01: CC1mEMACE AN, ICT W7E T L,
10: Reserved;
11: Reserved,
vE: CC1S {NfEiIE X I (TIM14_CCER F 17441
CC1E=0)4 =" 5.
Input Capture mode:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res IC1F[3:0] IC1PSC[1:0] | CC1S[1:0]
- RW | RW | RW | RW | RW RW RW | RW
Bit Name R/IW Reset Value Function
31:8 Reserved - e, —HNO
BNIAR 1 IR
4 \CAF(3:0] R 0000 XJUALE ST T KRS K B K. %L
FUEBE A — A F A B ALK
EICTE] N AFFE 27 4 — M kAL -

320/463



PY32F030 ZR7%I&£Fi

0000: JCUEN:#e, LA DTS FAf: 1000: REEHIH
fSAMPLING=fDTS/8, N=6

0001: FAEHiR fSSAMPLING=fCK_INT, N=21001: ¥
FEAiR fSSAMPLING=fDTS/8, N=8

0010: A% fSAMPLING=fCK_INT, N=41010: ¥
FESR fSSAMPLING=fDTS/16, N=5

0011: FAEHiR fSAMPLING=fCK_INT, N=81011: ¥
FESR fSSAMPLING=fDTS/16, N=6

0100: FAAHi% fSAMPLING=fDTS/2, N=6 1100: Xkt
Hizk fSSAMPLING=fDTS/16, N=8

0101: AR fSAMPLING=fDTS/2, N=8 1101: Xkt
iz fSSAMPLING=fDTS/32, N=5

0110: AR fSAMPLING=fDTS/4, N=6 1110: Xkt
iz fSSAMPLING=fDTS/32, N=6

0111: FAEHR fSAMPLING=fDTS/4, N=8 1111: Xkt
iz fSSAMPLING=fDTS/32, N=8

BN IR 1 TR0 AT 2

X2 X T CClEA (IC1) M HAK. —H
CC1E=0(TIM1_CCER #FfF#%), W/ smas &AL o

00: LTHids, PN O A E (45— AND ISR it
R—UAH 3K

01: 4 2 D FfFflR —UAmigk;

10: B 4 S SHAFflUR — AR

11: B 8 N FH il — kAR

CCA1S[1:0]: #iFR/LLEL 1 L%,

X 2 e SGEIERI T CRINAED AN i 4% -
00: CC1 @B E N

01: CC1IEEMIME A, 1C1 WU T L

10: Reserved

3:2 IC1PSCI[1:0] RW 00

1:0 CC1S[1:0] RW 00

11: Reserved
7E:  CCAS U AIBIE SN (TIM14_CCER 178311
CC1E=0)4 =151,

19.4.6. TIM14 FHIR/LEAF 68 %7728 (TIM14_CCER)

Address offset:0x20
Reset value:0x0000 0000

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

Res

Res | Res | Res

Res

Res | Res

Res | Res | Res | Res | CCINP | Res | CC1P | CC1E

RW RW RW

Bit

Name

Reset Value

Function

31:

Reserved

0

CC1NP

RW

TNAHEFR 1 RN AR P
CC1 BB AT & Feki  :
CC1NP DA ZiffH 0.
CC1 BB AT & A«
CC1ANP F1 CC1P Bt &l Rk E L THFP1 #dE (2%
CC1P #iid)

Reserved

RE, —HHNO

CC1P

RW

NIRRT

CCH1 B B i :

0: OC1 HiH-FA %K

1: OC1{KH PFH

CC1 BN B N

CC1NP/CC1P Witk 2 TIMFP1 B2 TI2FP1 MKt
SRR R BRI E S

00: AAH/ETHAS: FHSRAEALE TixFP () LT3k,
S, AN B Efim A ) TixFP1 AN SO (T 1A
B, gin ).

01: M/ FF#Y: IREELE TixFP1 [ FREIBEHIR, &
Rrfihhe, AN Bl A A R); TixFP1 SAR (1] il A A
X, bR ).

10: fREA, TRLE.

11 ARm, XAk,

CC1E

RW

WNMAEIR 1 AR

CC1 EERE N

0: XMl— OC1 ZEiL%iH

1: JFjE— OCT {5 St BIR Riff it 51 CC1 @B
B

ZALPE TR A 2 S BE SR TIMx_CCR1 247
o

0: ERZEILE

1: HZRMEAE

CcxE fir

OCx output State

Hrhi251E (OCx=0,0Cx_EN=0)

OCx=0CxREF+Polarity,OCx_EN=1
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19.4.7. TIM14 -3 3$(TIM14_CNT)

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

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved R, —EHANO
15:0 CNT[15:0] RW 0 THEERE
19.4.8. TIM14 43 5i2$(TIM14_PSC)

Address offset:0x28
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/IW Reset Value Function
31: 16 Reserved ¥, —HRFNO
15:0 PSC[15:0] RW 0 T S 1

TR BT AZE (CK_CNT) 21 fCK_PSC/(
PSC[15:0]+1).

PSC A& 1 24 TR F 4 77 A 25 N 1 Tl o0 S oy A2 98 1)
B FEHHEAEE T

# TIM_EGR (1] UG {3 0 B TAE7E & A 2 g 4% il
#HHE 0o

19.4.9. TIM14 31 EEBF T4 (TIM14_ARR)

Address offset:0x2c
Reset value:0x0000 FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res Res Res Res
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15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved fRE, —HRNO
15:0 ARR[15:0] RW 1 2 R
ARR &8 T W T HN LRI B o) R A7 2 M E .
TS 12.4.1: INHEEFITHA K ARR FIEHTAIENE
M H B EIFIE NS, A TE.
19.4.10. TIM14 #H3R/ LB F 748 1(TIM14_CCR1)

Address offset:0x34
Reset value:0x0000 0000

3 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 18 17 | 16

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

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

CCR1[15:0]
RW/RO
Bit Name R/W Reset Value Function
31: 16 Reserved "E, —HAO
15:0 CCR1[15:0] RW TR/ 1 KA

¥ CCHBIE L & Mii i :
CCRT A5 T3 N MR HR/ AL 1 FAr sl (P8R
i) .
I RAE TIM1_CCMR1 777743 (OC1PE fir)h AR i £ Tk 2k
FEPE, HIRZE N AT E AT .
B, JA YRR, SRR A S ST
RILLEE 1 A2
TR LA AR AR A T 5 TS TIMX_CNT ELdsr)
8, JFHAE OC1 30 _EdhifE 5.
7 CC1IBIE R & NN :
CCR1 B8 T H E— N3 1 FF AC1) ALfaiit#
HH.

19.4.11. TIM14 $EI & 7743 (TIMx_OR)

Address offset:0x50
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Reset value:0x0000 0000

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

Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res TH1_RMP
- RW | RW
Bit Name R/IW Reset Value Function
31: 2 Reserved - 0 R, —HNO0,
1: 0 TI1_RMP RW 0 SERTAREAN 1 E L
BB BN AEE .

00:TIM14 J&3i# 1 3485 GPIO, EL Ak S $045 F Mt &2 FH 2
fE.

01: TIM14 j#i& 1 %423 RTCCLK.

10: TIM14 J#i8 1 %85 HSE/32 B

1. TIM14 838 1 %83 MCU B4 (MCO) ixA
A E 2 RCC_CFG £ #:1 MCO[2:0]1) 1% B R 1k
1.

325/463



PY32F030 ER%I&%&FA

20. BAH ER & (TIM16/17)

TIM16 Fil TIM17 Thfg 584 —FE.

20.1. TIM16 /TIM17 X E5: 1

16 £ F sh ) bt

16 A7 AT G A2 (AT ASEIHE C) T A A, TR I B (K 20 S0 R B0 1~65536 2 1A (AT B 4l
—ANHIEEN:

PN BN

i LA

PWM Al GAZA 551D

Bk R % L

7 1] G FE BB X I 18] F) FLR Mo

FOVFESR 2 50 AT B0 J W2 5 B 0 ) 5 2 A7 25 1) 3 52 T 4 s

REHNAG 5 7] LUK E I 2 A5 5 B T JADRESEEE — A SRS

0 B 1) R A B A Hh BT/ DMA:

> R s B

P (VN HESN

> b

> REETRA

>
>
>
>
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Internal clock(CK_INT)
»
Counter enable (CEN)
>
REP
register
U auto-reload register
—» A Ul
Stop, clearor up/down L—} Repetlttmn /J)'
counter
CK_PSC CK_CNT —>
————» PSCprescaler > +/- CNT counter
DTG
register
cll oy c1l L TIMx|_CH1
TI1FP1 IC1 - > -
m Input filter & IC1PS ca > Output
N pture/comp | OCIREF utpu
[j 1 edge selector > prescaler > are 1register > bTe —» control 0G1
TIMx|CH1
A TIMx]CHIN
[] BRK Polarity Bl
TIMx] BKIN selection ) y
Internal break event sources /
Note:
REG Preload registerstransferred to active
Registers on U event according to
control bit
—»  Event
oy Interrupt
&DMA output

K 20-1 TIM16 Fi1 TIMA17 ZEHIHE &
20.2. TIM16/TIM17 I B iR

20.2.1. 3T
XA T G A28 I 25 1) 32 B A — AN B B E R 16 A RS, TR I s e — AN

S E R
BAFRT LA S TS . A R A AR A UM AT A7 A%, UG TR IS AT I ] DU A
o} B G A4

HHH A AR (TIMX_CNT)

oSz 74 (TIMx_PSC)

HZhEEHZ A (TIMX_ARR)

HE W HHFFESE (TIMx_RCR)
H A A A7 A e TR kY, SalE S A s mAE R 73 (TIMX_ARR) 415 i i 8 %5 /735 (preload
register) . i TIMx_CR1 #1748 1 H AR 8 (e, (ARPE) [ E, WA AEa 10 A A m] LA — B Ek
HAERF IR UBV MHMEIR R T3 A798 . MM EBEHA R B 9624 TIMx_CR1 /a3 (1) UDIS A% T
OB, FEASE M. SRRt ] DLl E = .

gl
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TS P M2 (I Bl . CK_CNT 9Kl (5 15t TIMx_CR1 & 47 &% i TH A e AL
(CEN) i}, CK_CNT A HAL.

W, fERHE T TIMX_CR 274511 CEN A — AN 8P G, TR T an T 4.
T SRR -

Ty s v LR TH B B B 4% 1 21 65535 Z IR EAE 9. ERHET —4 (F£ TIMx_PSC 57 &
(K1) 16 Arar 7 as4= i 1 16 AL iHAas . PUAIRANER S A2 8T 2 oh a8, B RIS AEIs TN Bl oide . B i T 43
a IS HAE T — UCEHT S 2RI R -

TR TR ST, O EEE S EI T

ot QEREREREREREIE AN

CEN |
Timer cock = CK_CNT o uL LI T ]
Counter register F7_)(F8)(F9 (ra)FB) FC) 00 01 ¥ 02 03
Update event(UEV) T
Prescaler control register 0 b/ 1
Write a new value in TIM1_PSC
Prescaler buffer 0 1
Prescaler counter 0 ﬂnﬂnﬂﬂn

202 SHAEIBEON 1 8] 2 B, R FEE

o_pse iUy gy

CEN
Timer dock = CK_CNT uuduuyl I [
Counter register F7 F8 m@ﬁﬁ 00 01
Update event(UEV) T
Prescaler control register 0 b/ 3
Write a new value in TIM1_PSC
Prescaler buffer 0 3
Prescaler counter 0 ﬂaanﬂaa

20-3 LFHRISEM 1 BF] 4 i, HERONFER
20.2.2. THEA R

THEER M 0 tHE R H 2 A (TIMX_ARR ZrA7 101ED » 2RJ5 SO 0 SO IR THEG I A4 — N TH s i
A

WRE S THEE AR, WA B BEREE LIR S EE T EE TR 5, AR, B, 1
BTG S, PR A

£ TIMx_EGR #5A7-# 1 (Gt o 75 20 s i A s i 2 ) BE B UG At R RE ] DU A — AN 34
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W TIMx_CR1 Z A7 #5111 UDIS fi7, W AZEIE SR A, 3K FE 0 n] DLIGE G 7E ) TR 32 A7 #8 HH 5 NFHE
B BB 125 /7 A5 . 7E UDIS Al T 200, WAL ik BRI, FRITEEKIAM 0 FF4E, (RN
Tior A& M TH OB AE O(E TSI ER M BUE AR, MeAh, WREE T TIMx_CR1 Zi /785 1 19 URS A7 (145 557
HR), WHE UG M= A — AR UEV, (AR E UIF bR &I il e DMA iE3K). X&NT
BRI PG BRI RS I, (R A B A 3R

MR R, FUANF AT R, BELEREIR (K URS A7) 8 B 5 ¥ E40(TIMX_SR %17
2 UIF £i7).

B HEEHE A TIMX_RCR %77 88 1 S0 4

B HEEE T AR A R BT A A A (TIMX_ARR),

W TR RN X A BN TR AT AR 2R M E(TIMX_PSC Zi A7 8 N %)

TNEEIR T IIMEA RS TR ER1T A, 2 TIMx_ARR=0X36.

o rsc Uy iuuduuL Uy
CNT_EN |

Timer dock = CK_CNT yuuvuytuugugyl
Counter register 31 )(32)(33)(34)35) 36/ 00) 0102 (03] 04) 05 06) 07}
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) \

Kl 20-4 iHEEsES L, R BRI T 1

o b uuyuyduuugyyy
CNT_EN ‘
Timer clock = CK_CNT ﬂ H ﬂ ﬂ ﬂ H ﬂ
Counter register 0034 X 0035 0036 X, 0000 0001 X 0002 0003
Counter overflow H

[
Update interrupt flag(UIF) ‘

Kl 20-5 iHEERm R, NIRRT 2
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CK_PSC m w

CNT_EN

Timer clock = CK_CNT ﬂ H ﬂ H
Counter register 0035 0036 0000 0001 >C
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

K 20-6 iFELERIS AL, AR BRI SIA TN 4

o psc Uiy iuguugy

CNT_EN ‘

Timer clock = CK_CNT ﬂ

[ ||
Counter register 1F 20

|

[

—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

20-7 THEERE T, PR B AR TN N

o _rsc uUuuUrduuy gy
CNT_EN |

Timer cock = CK_CNT U yUUiyyuuy
Counter register 31 )(32)(33)(34)(35)(36){00) 01)(02(03)(04) 05 ) 06) 07)

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIMX_ARR

K 20-8 iHH g 7K, 24 ARPE=0 [ #H F4H(TIMX_ARR %4 Fi% N)
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i pse QRN R

CNT_EN |

Timer dock = CK_CNT UuyuUUUUUUy Uy
Counter register D
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Pal

Auto-reload shadow register F5 36

Write a new value in TIMx_ARR

20-9 itHa R, 24 ARPE=1 I F4FEANT TIMX_ARR)

20.2.3. HEE IS

I ORI T TS R B S (UEV) R =R, SR SEhs e K ReE B A T is 2 0 (1
I = A o XA 4 PWM B 5 H H

XERAETERE N YO Ry, B0l W A A 8L i 25 7 2r 248 (TIMX_ARR H ) E A 745,
TIMXPSC il 73 Sl e 47, A 12 B 0N Il 3R/ L B a7 4728 TIMx_CCRx) , N j& TIMx_RCR =& it s
AR PE .

CEN =R o S S T o € SR W R S el wh i B T 8

B A ERA, BRI H TIMx_RCR 78 H0MEE L. HEHEMFhRM CRLRE
TIMx_EGR #1115 UG i) Bl i i S (i WLz il 38 7= 4, B R M B e 20, SRR A 3
f, JFH TIMx_RCR 27 f785% Hh i) 4 2548 4R 3 2 o s b
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Edge-aligned mode upcounting

e A A
AN
[ A

TIMx_RCR=1 UEV s

TMRCR=2 VRV 4 ! ! T

TIMx_RCR=3 UEV — T T T
TIMXx_RCR=3 andre-
synchronization UEV —» T T T
By SW
UEV —ra Update event: preload registers transferred to active

registers and update initerrupt generated

K 20-10 AFEMEAT EHERKH 5, K& TIMx_RCR [aifrasi B

20.2.4. i Eh IR
TR RO B BRI B (CKUINT) 3, TIMx_CR1 %47 %f) CEN £ Al TIMx_EGR 27521 UG fir &
SERRIOPERINL (B T UG B Eshi&rsl) » HASE I BSOS A, — B8 CEN LA 1, P SR Bl i 49 451
SR AL

o _psc AEpERERERERE

CEN=CNT_EN ‘
uG ]
CNT_INIT ]

Counter clock = CK_CNT = CK_PSc QRN RRREREpRApuREpuInRE
Counter register 31 EE@E 36 @m@@mm@m

B 20-11 — iR podasti Fa e, PRI B A 5 1

20.2.5. W/ RHEE

B MR/ L BOETE A2 B 50— MR U R A 2 (R S R T340 4%), BRI A B 70 (B D8
% R RVR 3 ias ), A L o (e o A i 251 ) o
LSRR ANl 3R P BOE TE A 5
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B N> REARRL T Tix NS S KAE, I E—NERUR IS S TixF. 28)5, — MRt £ i el
a7 A AME S (TiXFPX), B R DR AR 2 das i 25 AR A A\ i s A i Feqaetil o 245 5 38 1 T3 402 A4 3R

W47 25 (IcxPS).
TILF_ED
Tosl d troll
W» oslave mode controller
TI1F_Rising
Ut Filter TIIF | Edge 0 TIFPL | oy
fDTS | gowncounter detector | TI1F_Falling & | 4
TI2FP1
10 ]ic1)  pivider |ic1ps
TI2F_Rising(from channel2) o /1,/2,/4,/8
L
TI2F_Falling(from channel2 — TRC
= el )' 1 From slave 1

mode controller

| cc1s[1:0] [ Icps[1:0] | [ cciE |
TIMx_CCMR1 TIMx_CCER

K 20-12 ffi 3R/ HLEBOEIE (. EIE 1 RIARY)
oy e AN RRIEE. G RO FERSEHE, BER AR I P € S a5 5 ARt .

\ APB bus \

v

‘ MCU peripheral interface ‘

= A JUrite CCR1H
Read CCRLY [ . e P >
read_in_progress @ | § &rite CCR1L
Read CCRI| Tve= 3 R

output mode
o

IMx_CCMR1

oc1p
d OC1PE
Gl 1099

compare_transfer

CC1s[1] Capture/compare shadow

register ‘ Comparator

ccisfo] Input mode (from time base)
TIMx EGR capture I
CC1G CCiE CNT>CC§1
IC1PS ‘ CNT counter ‘ CNT=CCR1
I ———
Kl 20-13 #sk/tbEo@EE 1 /)3 g
TIMx_CCER
0 Output ocl
x0 Mode 4>D
10 Controller
CNT>CCR1 —Output Dead- OC1 D711
_ Mode time
CNT=CCR1 |
Controller OCl—REF' generator OCIN.
Output OCIN
0 Mode 4>‘
Controller
A
TiMd CCER TIMx_CCER
TIMx_CCMRL [CCINP| [CCINE] cCIE]
OCICE [OCIM[2:0] ] [DTG[7:0]] [CCINE] cCiE 0SSl | OSSR
TIMx_BDTR TIMx_CCER TIMx_BDTR

Bl 20-14 Fli 3R/ HL B0 & [ H 38 43 (EIE 1)
TR/ LAt — AN PO A A7 B — A T 2 AP AR A . iR %Lﬁfﬁ%f’ﬁﬁ%&%ﬁ
FEHMPBT, WRREAE THEE L, REHEH B M.
FELLBAIEINT, TSR AF A A B I B T3 Ar 8 b, SRS T S P28 I 9 RT3 AT L 8K

20.2.6. TR

333/463



PY32F030 ER%I&%&FA

TERINFE AT, IR lox 5 SAHRB AN S, THEE 0 2 i (B B B AT 204 3R L 2 A7 2
(TIMx_CCRx) . ZilFREMF R AR, MR CoxIF fr& (TIMx_SR ZF1748) #iE 1. WRMIRFEMFLE
I, CexIF fr& e N, aBmEHiFbrE CoxOF (TIMx_SR %778%) #H 1. 5 CoxIF f[iEkk CexIF, Bk
BEEUAE A% P B3 SR A th T B CexIF. 5 CexOF=0 mJi [k CexOF .
PAR B 3 B A AT 7E T11 SN 1 L FH A I 3R 2 38 1 (B 21 TIMx_CCR1 Zif#sh, BRI
W OEPE AR NG TIMx_CCR1 AU S T 4N, BTSN TIMx_CCR1 %774+ ) CC1S=01,
HZECC1S A%y 00 i, JHIEHEACE M, I H TMx_CCR1 ZifF#3 4 Kk,
B ORGSR R Eﬂ%?‘)\/ﬁ/ﬂz%ﬁﬁﬁﬁﬁﬁﬁﬁ iR CERA N Tix I, 46N 318 O 28 4% il 47 /2
TIMx_CCMRx ZFf£# 1 lexF Ar) o [RIHAGE S fﬂﬁ%5/\17\1#13&9‘%41}7,%5@59‘@?\]%%)1, AT
G B R I A 1 B AT B AN . DR, FRATT AT (DA DTS AR )ELLRAE 8 Ik, CHIATE TI1 L
ﬂ/\ﬁmaﬁ DAL, SR JE T TIMXCCMR1 %7788 HF 5 N IC1F=0011.
PEPE T I A I Ny, 78 TIMx_CCER #2885 A CC1P=0 (_EJHM
T B N T A o FEIXANME TR, FRATTAS S A R R AR AR B — N AU H PR A 21, DR T Gy AT A
Wizk Ik (5 TIMx_CCMR1 27743 IC1PS=00) .
B % TIMx_CCER #1743/ CC1E=1, RV Eas Il Bl sk i as .
IR, @it % E TIMx_DIER %748 (1) CC1IE A7 fuVrAH S b i sk, it % & TIMx_DIER %
17 #5711 1) CC1DE fi it ¥ DMA 13K
R — AN AR
B ARSI RSP ET, THEEIE RE fE % 2 TIMx_CCR1 %4738
B CCHF brEfi i 8 ChWbr&) o MREZD 2 AN ELHIRE, M1 CC1IF KW #iERR, CC10F i
"1
B EE T CCE fir, M A—A bR,
B W% E 7 CCIDE fir, W<=4—> DMA K
N7 AT, BECIE S TR AR AT, OO . XN T B R AR R T AR
JE RO s 2w mT “bﬁia’wﬂtﬁ%ﬁ{é S8
T WP R SR e Yot s EBLAE TIMx_EGR IR CCxG k=4 .

20.2.7. R E A AR

FEZHERT (TIMXx_CCMRx 2 {74+ CCxS bits = 00) ~, #itit#{55 (OCXREF MMM () OCx) fiE
% B R B A RE T BOIRAS AR T4 H Lo 25 A7 3 R U088 18] 1 L 485

5 TIMx_CCMRx {7 &% HAH ) OCxM=101, BIA]s#dil% i b5 5 (OCXREF/OCx) NARCRA
Ff OCxXREF #i5: E Ayi ¥ (OCXREF 2 A &0 , Al OCx #33] CCxP AL AH S K 1E -

flhn: CCxP=0(OCx =y B F-H L), W OCx Bl By iy H~F o

B TIMx_CCMRx Z 723 H [f] OCxM=100, 5% % OCXREF {55 Nk
ZAEIUR, 7E TIMX_CCRX 51 27 47 e AT EUas 2 [0 (0 L AT ARTE AT, ARRL bR Bt 218 2. IRk 8R 25
FEAEAR L TR DMA B3R o ICKE 2 7E T TR A S BU BB — T i A 4.

20.2.8. B EEBER
WL IT T S R SRR — AN Y, B R R — B (I R 2 B
R SR A L AT AR SR 1 P AR I, B TR R 4R AR -
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B % R R (TIMx_CCMRXx 2777 28 i OCxM A7) Flg Hi % 12 (TIMx_CCER 47 2% 1 /) CCxP £ir)
5T SUIELS H 200 RE 51 b 7ELRACUT RS, 4t 51 AT LR BF 2 1 FLSF (OCXxM=000) 1 B i
A X (OCXxM=001). 4 15 B 6 3% L~ (OCxM=010) 832 1T 1 # (OCxM=011).
B WE P WRRE TR AR ENL(TIMX_SR 2725 1 CexIF fi7).
W SUEE TR TSR R (TIMX_DIER 24732 H 1) CexIE fir), A —/ il .
TIMx_CCMRx 1] OCXPE fi7i%4% TIMx_CCRx %17 8% 42 75 i H i FH 1k 4k 25 17 2 o
AR RS, B HTEAE UEV % OCXREF F1 OCx 4t AT 840 o [R5 (kG n] LI BB 16— it
HOEW . LA (FE SRR =0 )t R FH Skt — AN B kol
fi 4 G B A ) i B A0 B
1. IR EER R (S, AN, TR
2. BAH N I EHE S N\ TIMX_ARR Hi1 TIMx_CCRx {7 as .
3. WERE A —A g R, 5 E CexIE fi.
4. SEPEEHA, Bl
— R 5 CCRx VLACHRIE: OCx Hofii 51, & OCxM=011
— H OCxPE = 0 2t FH e #3717 48
— B CCxP = 0 MM Ay a7 2
— & CoxE =1 ffifghi
5. WHE TIMx_CR1 FFf7#: 1 CEN £ J5 3 1H s
TIMx_CCRx 2 74 A& i 76T AT B 38 1 #1 AR EAT 507 DA IR Ik T, 2% P AR A FH Tk 2k A7 3%
(OCXPE="0", 5] TIMx_CCRXx (5T 2 /7 a5 R AETE R AL T —CE B HAE B SR FESGH T — M7

Write B201h in the CCI1R register

TIML1_CNT 0039 Xo003a X003 N\ T 8200 X B201

TIM1_CCR1 003A B201

Y

Match detected on CCR1
interrupt generated if enabled

K 20-15 Output compare mode, toggle on OC1

20.2.9. PWM Bk 3BT X
ikt i 52 A AT PP AR — AN B TIMX_ARR Z A7 880 E 5% . B TIMx_CCRx #7831 i€ o5 7 LI fE
T
7£ TIMx_CCMRXx & 47854 ) OCxM iz 5 A “110” (PWM £ 1) 8k “111” (PWM B3 2) , fighgil
S B AR OCK B HEIE 4 — % PWM. 201 B TIMx_CCMRX 271728 OCXPE i LU g AH N 1 725 48 27
17e%, BJEREE TIMx_CR1 27774 () ARPE 7 (FE 1A itk ot B alrb) 6 [ 2 835 5 i 7k
WA
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DR A AR R, BEERETARA Re ek B T3 4%, BRUE T S3sF ia - e,
LB % E TIMX_EGR 2725 11117 UG RLRAIIAN T A 137 4745 -

OCx M RT L@ I X AHTE TIMx_CCER Zif74% ¥ COxP L1 B, & Al LA B v P A A I HF
A3 TIMx_CCER Zif7# 1] CexE £ ] OCx i i BE .

£ PWM B (B 1 8 2) , TIMx_CNT Al TIMx_CCRx R4 /EAT LI, DAHIE —R B &
TIMx_CNT < TIMx_CCRx.

58 I BRI TR S ) T BN A R 7 AR S R SRR PWM
PWM ¥ F AR
T2 —A PWM £ 1 #9615, 23 TIMx_CNT<TIMx_CCRx i, PWM Z%{55 OCxREF Ky, A MK,
115 TIMx_CCRx H I EL BB KT B 31 2 848 (TIMX_ARR), ] OCXREF {344’17, fii B Lbae i 0,
OCXREF {##4'0’. TN TIMx_ARR=8 il it % 5 i) PWM 3 T 52451«

Counter register : ﬂnaa 7 @@C
OCXREF 7—‘ [7
CCRx=4
CCxIF
OCXREF
CCRx=8
CCxIF
OCXREF 1
CCRx>8
CCxIF _
OCXREF 0
CCRx=0
CCxIF ]

K 20-16 A5 x 55K PWM 3% (ARR=8)

20.2.10. B Mgy HAZEX FEA

TIM16/17 REWS S P B AME 5, JF FLAEWS B B H (BRI ST AN . X B IRDE 3 AR A BEIX,
JINEAZ AR 4 (1 2R AR A T R PR (PP A e R A I L R O P S e 25 ) 1 B B0 DX R [

M & TIMx_CCER # /735 H11f] CCxP #1 CCxNP fir, 0] LIAHRE— AN A th e A% M (4 OCx B A
#MrtH OCxN).

HAME S OCx A1 OCxN i F = hl Az K & #4742 . TIMx_CCER %aff7-## ) CcxE F1 CoxNE fiz,
TIMx_BDTR 1 TIMx_CR2 #3721 /) MOE. OISx. OISxN. OSSI f1 OSSR fif, ¥ W% xx iR ZEThAEH) H.
AN HHIETE OCx Al OCXN %Az Rl 2, TEFAR3] IDLE IRAE(MOE T %2 0)5E X 0 -

[F]If 5B CexE Ml CoxNE ALl AJEIX, G RAFFERI 4%, WHAZEE MOE £z, & —M@EiE#HAa —14
8 AL IIFEIX KA 4% DTG[7:0]. 27155 OCXREF W LAr=4: 2 He¥i it OCx Al OCxN. 41k OCx Fil OCxN A& A
e

B OCxfih{E 5 55 E SMA, HEel L2555 EAia — A TR,

B OCxN a5 5% E 5K, REEm AT 25550 FHRa TR,

U SR AR KT 24 A 2 95 (OCx B OCXN), AN £ 72 A b 7 I Ak o
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TAJLIK B R 1 AEXCOR A S R M S 5 M B FT 2 %15 5 OCXREF LA R . (R CCxP=0.
CCxNP=0. MOE=1. CcxE=1 3 H. CcxNE=1)

OCXREF

OCXN ‘ ‘
<—» delay <—» delay

0oCX

K 20-17 A LA (0 T AR iy

OCXREF

I—
| |

OCXN <—» delay

OCX

K 20-18 JEIX BIEAEIR KT ikt

OCXREF

o]0

OCXN ‘ H delay

K 20-19 JEIX BIBAEIR KT IE Rkt

i — AN IEIE FIFEIX ZE AR ARF B, & B TIMx_BDTR #4745 1 ) DTG (i gm 2t &
E M OCxREF %] OCx & OCxN

R AN ERE . il e PWM), JEECE TIMx_CCER 2717231 CcxE F1 CexNE 7, OCxXREF
A LAY E g [0 3 OCx 8i# OCxN R4 . X ANThEe T LATE FAM H AL T 0PI, ZEREAN Y Bkt —A
FEER BB (1 PWM B B S A R )e —MERR, LA RIS AL T-Jo i, Blikh T4 25 s~
7 BEIX [ AN H o

e M F{ERE OCXN(CexE=0, CcxNE=1)i, ‘EA< M, 4 OCXREF A LRI A . filln, dns
CCxNP=0, Nj OCXN=OCxREF. #—J7T, 4 OCx f1 OCxN ## £ GEI} (CcxE=CexNE=1), *4 OCXREF ;4
miff OCx H4L: 1 OCxN A%, 4 OCXREF &K} OCXN & NH ik .

20.2.11. fERRZET) R

ZE R ETRERT, RAEFINIIEEIAL (TIMx_BDTR %7723 H 1) MOE,0SSI 1 OSSR, TIMx_CR2 #i{7
Y OIS 1 OISXND , HirH l BefE S AL 5 S 8. T T 450 F, OCx F1 OCxN i A
BEE [F]— I ][R A A+ 50

A (BRK) 5 5lIiE AT LR AMBIAE S (BKIN) 80341 R A S 5

® [N LOCKUP #ith

® PVD#it

®  CSS K= (it op R FEHE S

o kAN
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RGENE, MAERBPEEEILE, MOE MK, #E TIMx_BDTR %517 25 1 f) BKE £ A LA REM 4= Th e,
R NS B AT DUl I G B [F]— D22 28 1 BKP A7k % . BKE F1 BKP ] LR 52, 245 N\ BKE
1 BKP A, fEHIESNZRATSA 14> APB I8l E AN GER, R HESMS—A APB B A J5, 7 fk
7R REAETRE PN A

By MOE R REIR AT LU 2B 1, 7ESERRAE 5 (1 FAZE S H o) R R 2D 42 1 67 (2 TIMx_BDTR 27 4785 ) 2 [f]
WE T —AHED . XA D EESERDE SSRGS Z P LR RN, R e ol s
MOE=1, WL H &2 Ji b At N— AN ERS (B 48 2) A Re s BNEM M E . X0 S NI 7B 5 i 2
EEZERE

2R AR ZE I (FE A 20 N o R B 52 (K1), A7 RS

B MOE {7 # 50 i bR, B FECORE . SRS HE SRS (H OSSI A F). XA
MCU 4135 #5 % AT AR SR A A0
B —H MOE=0, %M il h d1 TIMx_CR2 27783 ) OISx A7 2 IH P, 1 H OSSI=0, E
I AR TR AR AT A U RS AR 2
WY AN
> W ERE T E ARSI SRS (I Ttk ) . 1R RB A, B E R 2 A B, ik
IhRE A 2L
> WRE BRI B IR ARAFAE, SEIXAE R BR K S AR AL, fEAEIX 2 JEARYE OISx Al OISxN {7 f& /R
LS IR S B . BMEZE X AP LR, OCx Al OCXN AN B4 [R] I SR B0 214 2 B~ vE, BN
FHE P MOE,  FEIX I [A] Hd # 17 5L N — L8 (K2 2 4> ck_tim Ry & ).
> R OSSI=0, &R aRH, ENRFFERHE; 58— H CcxE & CoxNE 2 —Amkf, fif
B REE T TIMX_DIER /788 ) BIE iz, 23] 4R H5 & (TIMx_SR af /7 a4 i) BIF )4 1, T
PR R ET TIMA_DIER #ifidsH i BDE £, W= —/~ DMA ik
B REE 7 TIMx_BDTR a7 as ) AOE £z, £ F— S UEV If MOE fu# Hah & fr: 14,
XA LRI TR . 50, MOE G2 (R FFIK B BN FR IR E s OB, SRR AT DA TE 22 42 D7 T
PRAT AR 456 N 3 AR R B PO AR Bt AR R AR B Fofth e A 83 b
e RMERANNEEE R FTCL, RIERNA R, AR EIR (E S ElcE @ I ) B MOE. [FIR, IR
b BIF NBEREIERR -

AT Al BRK fINF=2E, BRI SR T e, Hii TIMx_BDTR %547 # 4 1) BKE {2 )

X A PR 2 AR 2R

o HIFIgmEERIE M) BKR BN, [AII7E TIMx_BDTR & £7 #5 H{{ 5 BKE

® EITHMFE TIMx_EGR 1 BG fi.

B 7RIS N R B, R ZE R O S TS R AORAE N R 1 4. e SRV P RS LML E
ZHFEIX K, OCx/OCXN HIHEAIBE AR IEFRA, OCxM BLE, R4 REMALE). I Al Ll TIMx_BDTR
DAEE P LOCK fi7, M=Zffyhk i —Fh, S%F TIM1 M ZEMBEX 2747 8(TIMx_BDTR). £ MCU £ i )5
LOCK fi R R A& — K
T B e SR B P S
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BREAK(MOE)

"

OCXREF —|_—*‘
ocx ]

OCXN notimplemented CCXP=0 OISx=1

ox |

OCXN notimplemented CCXP=0 OISx=0

ocx —|—‘

OCXN notimplemented CCXP=1 OISx=1

ocx ]

OCXN notimplemented CCXP=1 OISx=1

0CX .

<> <> <>
OCXN delay, delay delay‘
CCXE=1,CCXP=0,01SX=0,CCXNE=1,CCXNP=0,01SXN=1

ocx ] ]

<« | <>

<>
dela dela dela
OCXN Vu v Y

CCXE=1,CCXP=0,01SX=1,CCXNE=1,CCXNP=1,0I1SXN=1

0CX

<>
delay‘

OCXN
CCXE=1,CCXP=0,01SX=0,CCXNE=0,CCXNP=0,01SXN=1

ocx ] ]

<>
dela
OCXN Y
CCXE=1,CCXP=0,0ISX=1,CCXNE=0,CCXNP=0,01SXN=0
ocX
OCXN

CCXE=1,CCXP=0,CCXNE=0,CCXNP=0,01SX=0I1SXN=0 or OISX=0ISXN=1

B 20-20 M A 22 F) A

20.2.12. B Rk AR

FLBK I COPMD &2 il il Ak 2 B b R — ANREB] o X A X o v oh s i S — AN, R 7E— A2
FP RIS R 2 5, 77 A — A ik B T A e 4 ol £
A LLIE I A A )48 S8 BT, 7R H LA el PWM B0 R P2 . 10 & TIMx_CR1 2774
(¥] OPM i £ B ik b B, IR AT AR THEGES F B M7E =42 N — AN SR Fi UEV B k.
BSOS LR 5T RIRE AN RIS, A fer= e — ANkt Bah il CAEn 8 IEAESSEA iR D, 26400
THE:
o rrE EitHu . 4% CNT < CCRx < ARR (¥, 0 < CCRx)
® 7E Fit#id: CNT>CCRx
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TI2

OC1REF

oc1 ‘
TIM1_AR Rﬁ
TIM1_CCR
[}
g
c
>
o
(&)
0 >
<« t
tDELAY tPULSE

FERRIEL: OCx HLEfEfE:
FERK SR 7E Tix S NI RL VSR E H 4 B CEN LIS it B8 . SR JG Vg A LA e 17 (1 Bk
B A T R R e, (BRI SRR T I R ], RIS R T A S B N E R topay o
R EE DU/ N E R R, AT LA E TIMx_CCMRx #7484 i) OCXFE fi7; ItH OCXREF(Fi1 OCx)H 2
U 7 3850 A 7 AS PRI L s R 5 SR i s PR T 5 B DT RSN ) 0 T — #F . OCXFE R7EEIE L & Dy PWM1 Al
PWM2 #5021

Kl 20-21 kbR R 1

20.3. TIM16/TIM17 &7 3

20.3.1.

TIM16/17 $&#] % 4% 1 (TIMx_CR1)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CKDI[1:0] ARPE | Res | Res | Res | OPM | URS | UDIS | CEN
RW RW RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 10 Reserved - 0 RE, —HIENO
Ik 23 A 5
X 2 f7 g SUEE E I 23 A (CKUINT)SRER, L IX I 8] A1 F 46
X R A B S HCT eI B (ETR, Tix) BT A ASRAE I Bh 2 18] 9 4
00 LIl
9:8 CKD[1:0] RW
00: tDTS =tCK_INT
01: tDTS =2xtCK_INT
10: tDTS =4 x tCK_INT
1M: fRE, AZEMEHXARE
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Bit Name R/W Reset Value Function

1 2 R BT A VA

7 ARPE RW 0 0: TIM1_ARR Zif78si& A gnp

1: TIM1_ARR &£ 8blHe NZ2

6:4 Reserved - 0 e, —HEANO

SRk A R

3 OPM RW 0 0: FERAETHHMN, HEGEAELE

1. ERAE R K HM4ER CEN L), TH4EF1E.
ST SRR

BARE S AL UEV SRR

0: WER AV Frh sl DMA 15K, U TNRE—F
PR AR AN T B

DMA %K :

— VFEEE T

- WE UG

= WBER ] 25 7= A= (R 5

1 R AV ATER P WTE DMA 163K, W R A T 585 i
HR A AN TE R T TR DMA 153k

2R

BPFIE ZAL RVEAR I UBY S0 7 4

0: VT UEV. BEHH(UEV)HE{: i FIRE—F =
THEAS T R v

wHE UG

Ml 5 7= A [ B

BB AF I A BN T AT A A

1: ZEIE UEV. DTS, HTars
(ARR,PSC,CCRx)#Hre1HIME -

MAREET UG s M=z 28k T — MBS AL,
TS AN 53 S 2S5 2 HT IR A -

FvFTH s

0: 25 bR

L. JFR S

e FERARET CENAE, AMEEEh. |1 g i
TRAA B LAE. MR AT L) B i i {1 & CEN

7.

2 URS RW 0

1 uDIS RW 0

0 CEN RW 0

20.3.2. TIM16/17 5418 775 2 (TIM16/17_CR2)

Address offset:0x04
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res Res | Res | Res

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

Res | Res | Res | Res | Res | Res | OISIN | OIS1 | Res | Res | Res | Res | CCDS | Res | Res | CCPC

RW RW RW RW

Bit Name R/W Reset Value Function
31:10 Reserved - 0 fREE, &R0
Hr 2 RS 1(OCIN Hir).
0: 3 MOE=0 i, ZEIXJ5 OC1IN=0
9 OIS1N RW 0 1: 4 MOE=0 i, JEIX )5 OC1N=1
E: B4 WE T LOCK(TIM1_BKR Zi77a%)28 5 1. 2 8¢ 3
JERRE AN T
A HRARAS 1(0C1 Hir).
0: 3 MOE=0 i, @i T OCIN, NIFEIX 5 OC1=0
8 0IS1 RW 0 1: 4 MOE=0 i}, WIRsLHL T OCIN, MIFEX 5 OC1=1
E: B4WE T LOCK(TIM1_BKR %i778%)28 5 1. 2 8% 3
JERRE AN T

74 Reserved - 0 RE, &R0
AR/ DMA 4%
3 CCDS RwW 0 0: K4 CCOx HH{FRf, %t CCx ¥ DMA &K,
1. HRAETEH SN, £ CCx 1 DMA 5 K.
2:1 Res - 0 RE, %N 0.

90 3/ Ll T A AT

0: CcxE, CcxNE Fll OCxM o7 A& Fi #5 1

0 CCPC RW 0 1: CcxE, CcxNE il OCxM i Fids#ifty: W E M5,
EANTRERE T COMG {75 # 5 H

FE: AR U LA RN H 8 IE R

20.3.3. TIM16/17 DMA/+ Wi f¥ gE 27 7725 (TIM16/17_DIER)

Address offset:0x0C
Reset value:0x0000 0000

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

CC1DE | UDE | BIE | Res | COMIE | Res | Res | Res | CC1IE | UIE

RW RW | RW RW RW RW

Bit Name R/W Reset Value Function
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31: 10 Reserved - 0 e, —HANO
CC1DE: #R¥Fi3k/tbE: 1 1 DMA &3k
9 CC1DE RW 0 0: ZEIRHZR/LLE: 1 1 DMA 153K

1: FRVFHZR/ELE 1 B9 DMA 15K
UDE: F¥FSEH# DMA K

8 UDE RW 0 0: ZEIETHI DMA 13K

1: RUEHTHI DMA 5K

BIE: AVFHIZEH

7 BIE RW 0 0: ZEIEAZE iy
1. SOVFRIZE i
6 Reserved - 0 fRE, —HRNO
COMIE: i COM il
5 COMIE RW 0 0: #%1k COM il
1: fo¥ COM il
4:2 Reserved - 0 fREE, —HANO
CCH1IE: RVFHZR/ELEL 1 Pk
1 CC1IE RW 0 0: AEIA3R/LLH: 1 Pk

1: ROVFHFR/ELE 1 i
UIE: RVFBEHT I

0 UIE RW 0 0: ZEIEE ik
1: FRVF BT W
20.3.4. TIM16/17 JRAFA2R (TIM16/17_SR)

Address offset:0x010
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Re | Re | Re | Re | Re | Re Res Re Res Re Res Re | Re | Re Res Res

S S S S S S S S S S S

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

Re | Re | Re | Re | Re | Re | CC10 Re BIF Re | COMIF | Re | Re | Re | CC1IF UIF

s s S S S S F s S S S s
RC_W RC_ W RC_ W RC_ W | RC_W
0 0 0 0 0
Reset
Bit Name R/W Function
Value
31: 10 Reserved - 0 e, —EHNO
9 CC10F Rc_w0 0 i EINA 2 S BBV E7 N i il
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Bit

Name

Reset

Value

Function

Y IV bR A A PN IR EA T N2 R D
1. 5 0 AlTEBRIZNL.

0: HidHigk/ =k

1: CC1IF B 11, THERIE DA kT
TIMx_CCR1 #F7F#%.

Reserved

Rc_w0

TREE, RN 0,

BIF

Rc_w0

M2 R TRR I

—HMEMNAR, B2 E 1. WRAERMAT
R MRZ AL AT B 0.

0: JoMlZE A

10 MR BRI EA R

Reserved

COMIF

Rc_w0

COM iifitric

—Hj"4: COM Ziff (%4 CoxE. CcxNE. OCxM CLi
B A HEEE 1. B R

0.

0: & COM {4k,

1:  COM Hi K5 A v

4:2

Reserved

R, —HNO

CC1IF

Rc_w0

iR/ 1 TRilTARIL

W RiEIE CCA L& f .

LA S LR VL EC A R 1, BAE L XS R
B TERINZ% TIM1_CR1 #4744 CMS £7). ‘& ikt
i 0.

0: JolLACAE;

1: TIMx_CNT {85 TIMx_CCR1 HIfHILAL .

WM CC1 LB N A

LR B R E N ZAL B B 1, B B 0 BiE B
TIMx_CCR1 i 0.

0: T NIHIR £

1: NIRRT A I B SERE 2238\ TIMx_CCRA(TE IC1
AR 5 BT AR A AT ) .

UIF

Rc_w0

o R R i
S I P PR 1. R O,

0: oo BT

1o TR CRAE .  f B ER  ( h EE
1:
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Reset
Bit Name R/W Function

Value
- # TIMx_CR1 {7331 UDIS=0, 74 5 Hr (-4 s
k)
- %5 TIMx_CR1 % {##(f) UDIS=0., URS=0, 4
TIMx_EGR Zif£# ) UG=1 i 7= A4 B
PR CNT EFHIAGIL):;

20.3.5. TIM16/17 FEM4=4 % F25(TIM16/17_EGR)

Address offset:0x14
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | BG | Res | COMG | Res | Res | Res | CC1G | UG
w w w w
Bit Name R/IW Reset Value Function
31: 8 Reserved - 0 RE¥, —HHKNO
PR A
AR E 1, AFPEASRMESRSE, Bl A shiE
0.
7 BG w 0
0: LBIfF;
1: PHAE—ANESEE. Sk MOE=0. BIF=1, &JFJExJ M
(KT T AT DMA, - JUJ 7 A2 AR S (¥ A AT DMA
6 Reserved - 0 "E, —HNO
AL AL, P A ) ST
AL E 1, BB E3E 0.
5 COMG W 0 0: Lahff;
1: % CCPC=1, AT CcxE. CcxNE. OCxM fi.
Vi AL LA S TE A R
4:2 Reserved - 0 ", —HHNO
PRI 1 S
ALHEAEE 1, TR AR B, A
1 CC1G W 0 A O
0: L3k
1: fEXEIE CCH b= A — MR/ LA i«
AEiE CCH e B v«
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Bit

Name

Reset Value

Function

BE CCF=1, FITJa X R Il Al DMA, U7 A
H i DMA.

FiBiE CC1 i B N«

MHT T B A A 3R E TIMx_CCR1 F74%, WE
CCAIF=1, & FFJEA R h Al DMA, - )7 A A R iy
1 DMA. # CC1IF 2441, N#E CC10F=1.

uG

7 A SR A

AR E 1, BB A 30 0.

0: TahfE;

1. EHWIGATHEES, AT R0
I THEER A O(MH 2 T4 41

REAA)o A AEFOXTFRBL T B DIR=0(_F 140+
HERIE 0, %7 DIR=1(Jm) R 40 M £ 43H TIMx_ARR
e

20.3.6.

Address offset:0x18

Reset value:0x0000 0000
i B, Output compare mode:

TIM16/17 #HIR/IHLBEAFF4 1(TIM16/17_CCMR1)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res | Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res OC1M[2:0] OC1PE | OC1FE
Res | Res | Res | Res | Res | Res | Res | Res IC1F[3:0] IC1PSC[1:0] cerstol
RW | RW | RW | RW RwW RwW RW
) bR Output compare mode
Bit Name R/W Reset Value Function
31: 7 Reserved - fRE, —HNO
bR 1 AR
e X T it 2% 155 OC1REF 8h{E, ifi OC1REF
ET OC1. OCIN ffifti. OC1TREF =Zm=H a2, Ifi
OC1. OC1N A Rtk T CC1P.  CCINP fir.
000: R4k, firth HEar 74 TIM1_CCR1 5t ¥
6:4 OC1M[2:0] RW 00

TIM1_CNT [&] ¥ bt OC1REF ANEEfE

Al

001 : UL M B % B @ 81 8H ZHEF. 4
i # A TIMX_CNT B fH 5 i 38/t B % F &
1(TIMx_CCR1)fH RN, 3 OC1REF .
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Bit

Name

Reset Value

Function

010 : UL Mo Bf & ¥ @ 8 18 L &l F . X4
i # A TIMX_CNT B fH 5 i 38/t B % F &
1(TIMx_CCR1)fH RN, 3] OC1REF A1k

011: ##. %4 TIM1_CCR1=TIM1_CNT i, HH%%
OC1REF [fH1F.

100: #EHINICA . 3 OC1REF MK,

101: SEHINA . 3@ OC1REF .

110:  PWM X 1— 7Em Fil#e, —H
TIMx_CNT<TIMx_CCR1 I3d#i# 1 AR ~F, &N
TR F s fE W R se, — 8
TIMx_CNT>TIMx_CCR1 Hf J# & 1 &4 I & H T
(OC1REF=0), NI NA 3% F(OCIREF=1).

111: PWM R 2— e/ Ril#e, —H
TIMX_CNT<TIMx_CCR1 B} i#iE 1 AL HEF, BUNE
RHSF; fE1A iU, — B TIMx_CNT>TIMx_CCR1 i
BIE 1 A RORT, BT .

E1: —H LOCK 4% 8 3(TIMx_BDTR #4748 1)
LOCK £i7)3 H. CC1S=00 (18 Bt & 54 H )M A7 A Re
B

W 2: £ PWM B0 1 5k PWM 530 2 b, R b4
B T B o LG AR R AR AR 2 )46 31 PWM A
i, OC1TREF HFA %2,

OC1PE

RW

iyt A 1 TR AR R

0: ZE1E TIM1_CCR1 A7 I Hke 3T BE, w5 A
TIM1_CCR1 #fr#%, HHAD Li&IEH.

1: JF/E TIM1_CCR1 FF MR MTRE s IIfe, B HAEINT
FRBEHR T EHRIE,  TIMA_CCRA (i (78 8 B 1
BRI BN AT A AR P

1. —H LOCK Zil#h 3(TIMx_BDTR & 17281
LOCK fi7)Jf H. CC1S=00(i i & A & picfiy th ) ML A fe bl
B

TE 2 AE RSP EER, AT DAZE R B A T A A AR AR I
T PWM B, BN SIEARE .

OC1FE

RW

P 1 PR A RE

AL TR CC i tH i 2 45 N A R o

0: #4315 CCRT MfE, CC1IEH#EAE, ik
SAETTITH . A R — MR, 05 CCH
ot B B /N IE R Dy 6 A B 40
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Bit

Name

Reset Value

Function

1 SN Bl R 280 A ZORIE R RE T — IR

fic. DA, OC #f ik & N HLF I

BRI KR 8078 B0 A1 CC1 4t [ ) &
I 46 0 A 3 AN A

OCAFE K RIEIBIEH LB R PWM1 5t PWM2 £ 208 AT fF
H.

1:0

CC1S[1:0]

RW

00

IR 1 .

X 2 b SCEIERI T A CRRINMARHD BN %
00: CC1 @B AL & ¥t

01: CCHIEEAE NN, 1C1 WUHTE TI1 b

10: Reserved

11: Reserved.

:  CCAS {WAEMIE RN (TIM16/17_CCER #rf£45 1)
CC1E=0)A =21 5.

BNFEFRM Input Capture mode:

Bit

Name

R/IW

Reset Value

Function

31:8

Reserved

74

IC1F[3:0]

RW

0000

COUN R I

RJUALE T TH RN FERFFAR S g KR . 2
TR AT B N HOET AR AL,

EALRE] N ARG &7 4 — M AL

0000: HJE¥ A, LAfDTS KAE 1000: SKAESIHR
fSAMPLING=fDTS/8, N=6

0001: FFESIZ% fSAMPLING=fCK_INT, N=21001: Rff
% fSSAMPLING=fDTS/8, N=8

0010: RFES#% fSAMPLING=fCK_INT, N=4 1010: Rff
5% fSSAMPLING=fDTS/16, N=5

0011: RFESIZ% fSAMPLING=fCK_INT, N=81011: Rff
5% fSSAMPLING=fDTS/16, N=6

0100: FKFES% fSAMPLING=DTS/2, N=6 1100: RFf:
5% fSSAMPLING=fDTS/16, N=8

0101: KFES% fSAMPLING=DTS/2, N=8 1101: Rff
5% fSSAMPLING=fDTS/32, N=5

0110: KFES% fSAMPLING=DTS/4, N=6 1110: Rff:
5% fSSAMPLING=fDTS/32, N=6

0111: RFES% fSAMPLING=DTS/4, N=8 1111: Rff
5% fSSAMPLING=fDTS/32, N=8

3:2

IC1PSCI[1:0]

RW

00

B NEER A T
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Bit Name R/W Reset Value Function
X2fEXLT CC1imAN (IC) WAL, —H
CC1E=0(TIM1_CCER #1748 ), NIF o Inas =L 0r.
00: JETAAMas, HiaRAmAN 1 A 26— AN v Al i
R AR
01: & 2 NFAFfh A — U 3K
10: B 4 DEAHRR —IRIHER
11: B 8 NHEAAR — IRk
CC1S[1:0]: HfiZR/LLA 1 iEF¢.
X 2 firsE SGEIERITT ) CRIANAED » FAmA IR L £
00: CC1 iHib#ehc & Al th;
01: CC1IHIEHHACE NN, IC1 WA T L
1:0 CC1S[1:0] RW 00
10: Reserved
11: Reserved
¥:  CCAS {NALIEIE SRR (TIM16/17_CCER & 47451
CC1E=0)A4 R 5.
Table output control bits for complementary OCx and OCxN channels with break feature
Control bits Output states
MOE OSSI OSSR CcxE CcxNE OCx output state OCxN output state
0 0 0 Output disabled(k# timer 3KXz) Output disabled(# 4 timer
OCx=0, OCx_EN=0 IKZf) OCxN=0, OCxN_EN=0
OCXxREF + Polarity
Output disabled(A: 4 timer Jxzh) OCxN=OCxREF 58
0 0 1 OCx=0, OCx_EN=0 CCxNP
OCxN_EN=1
OCxXREF + Polarity Output disabled(F 4} timer
1 X 0 1 0 OCx = OCxREF &:&} CCxP Ik=5)), OCxXN=0,
OCx_EN=1 OCxN_EN=0
0 1 1
1 0 0
1 0 1
1 1 0
OCREF+Polarity+dead time, OCREF HAMH (3F
1 1 1 OCx_EN=1 OCREF)
0 0 0
0 0 1
0 0 X 1 0
0 1 1
1 0
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1 0 1
1 1 0
1 1 1
20.3.7. TIM16/17 capture/compare enable register (TIM16/17_CCER)

Address offset:0x20
Reset value:0x0000 0000

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | CCINP | CCINE | CC1P | CC1E

RW RW RW RW

Bit Name R/W Reset Value Function
31: 4 Reserved - 0 frE, —HRNO
BNMRHE A T AN AR
0: OCI1N FEH A%
1:  OCIN {KH-T-H
VE: —H LOCK Z¢5(TIMx_BDTR 2747 2% 1) LCCK fi2)#%
79 3 82 H CC1S=00(iH i Fe & A )z A A e i
.
BONMRHE A AN A g
0: XKM— OCIN ZEibHH, ik OCIN 4t T~ i
T MOE, OSSI, OSSR, OIS1, OISIN, CC1E fiff
2 CCI1NE RW 0 (R
1: JTJA— OCAN &S %l B0 BRI r 4tk 51, Hhmid
T MOE, OSSI, OSSR, 0OIS1, OISIN, CC1E
FrIE
TNARER 1 AR
CC1 1HiEA B A%t
0: OC1 i HLFA 2L
1: OCT KL P A L
CC1 HiBA B AMIN
CC1NP/CC1P Bifr ik 2 TIMFP1 2 TI2FP1 FIMR A
SRR SRS S .
00: AJSAR/EFHE: sk RALE TixFP1 B EFHEREE,
SALfhA, AR B e A A S); TixFP1 ASSOH (&
B, migEER).

3 CC1INP RW 0

1 CC1P RW 0
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01: AR/ FREHT: ASAR/ BT SRR AELE TixFP1 1Y
TR IR, SR, SN E R ) TixFP1
AR IR, RAsEER).

10: fRE, THHECH.-

11 Axa, k.

VE: —H LOCK Z¢5(TIMx_BDTR 2 7Z2% /1) LOCK £i7) %
Jv 3 8 2 H CC1S=00(EE T & Jy i th ) % Ao A se i iz
.

CC1E

RW

HINAREE 1 R

CC1 EERE A -

0: KM— OC1ZEibAmit, Pk OCT fkay i A1 T
MOE. OSSI. OSSR. OIS1. OISIN. CC1NE fiffIf.
1. JFa— OC1 {5 54 B B4 51K, 4 i F
ki T MOE. OSSI. OSSR. 0IS1. OIS1IN. CCINE fi
fI1H -

CC1 BHEREE NI

AL E T TR B 2 TR RER IR TIMX_CCR1 27 f£45

0: fHligkeE

1. fERARE

20.3.8.

Address offset:0x24

Reset value:0x0000 0000

TIM16/17 +%2%(TIM16/17_CNT)

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

31: 16 Reserved e, —HANO

15:0 CNT[15:0] RW 0 TR IME

20.3.9. TIM16/17 T4 Hizs(TIM16/17_PSC)

Address offset:0x28

Reset value:0x0000 0000

31

30

29 28

27

26

25 24

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

RW

Bit Name R/W Reset Value Function
31: 16 Reserved RE, —HHNO
Ty s AR
R R B (CK_CNT) 2T fCK_PSC/(
15:0 PSC[15:0] RW 0 POCUISOI)-
PSC GL& T AR AL I 3 N 2 T4 S 2 2 A7 2 1)
fl; EHEEIE T TIMX_EGR (1) UG {3 0 sk
TARTE S AR Q) A 4395 0.
20.3.10. TIM16/17 HZ) ERE 774 (TIM16/17_ARR)

Address offset:0x2c
Reset value:0x0000 FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved RE, —HAO
H 3 B R A
15:0 ARR[15:0] RW OxFFFF ARR 8 T K RN SEBR 1 H 3 R A AR S .
M EBEHWE T, IR TE.
20.3.11. TIM16/17 A= F23(TIM16/17_RCR)
Address offset:0x30
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res REP[7:0]
- - - - - - - - RW | RW | RW | RW | RW | RW | RW | RW
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Bit Name R/W Reset Value Function

31: 8 Reserved RE&, —HAO

JATH s 1

B T IR IRe S, XA Y E R A A AR
TR CH A SR A T 27
EREMBIAT A AR 5 W=, 2
I S 7 A2 BT T P

BRI T iH 5% REP_CNT i3] 0, &4 —ANEH S
7:0 REP[7:0] RW 0 FEH M4 REP_CNT EH )\ REP {HF 46 iF % .
T REP_CNT K A & A #] & ¥ % ffU_RC &k 4
W 4 # #% REP 8 , I 5F TIMXx_RCR #7885 A
(RO S AE T U S T SR R AR I A R (R

X IR IE PWM BIUrh,  ((REP+1)WRE

— ERIERFEAT,  PWM EIREHE ;

— PO T,  PWM R H

20.3.12. TIM16/17 #HIR/ILLEHFFE 1(TIM16/17_CCR1)
Address offset:0x34
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

CCR1[15:0]
RW/RO
Bit Name R/W Reset Value Function
31: 16 Reserved e, —H A0

IR 1 1

# CC1IBIER B N

CCRT W& T3 N MR/ AL 1 A7 88 10l (PR
) .

W RAE TIMx_CCMR1 274745 (OC1PE fir) AR ik # i 48
Retk, RN U S AR

B, RS R AR, TR A AR
SRILLEE 1 A7

TR B AR A T 51 TIM_CNT L
14, FFH#AE OC1 i =S,

15:0 CCR1[15:0] RW 0
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# CC1IBHEMERMA:
CCR1 W& 1 E— AR 1 HE (IC1) fedmpyit 4
afE.

20.3.13. TIM16/17 R ZEMIEX FHFEE (TIM16/17_BDTR)

Address offset:0x44
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MOE | AOE | BKP | BKE | OSSR | OSSI | LOCK]1:0] DTG[7:0]

RW | RW | RW | RW RW RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function
31: 16 Reserved RW 0 frE, —HRANO

F i RE
—HNEMNGR, ZA AP 0. R4E AOCE {711
o, PTHHMAE 0 BEZNE 1. BB E A HIBEA
.

5 MOE W . 0: Z%1k OC H1 OCN #i tH BRI 9 75 IR AR A s
1. WREE AR RN (TIM1_CCER 2741
CcxE. CexNE i) , JUFJ3 OC
OCN #irth
2% OCIOCN fHBEII VRIS 3R/ LL B AL b 27 7748
(TIMx_CCER)) .
By 8 e
0: MOE HBeHRITHE 1:

o AOE W . 1:  MOE REBEIIEE 1 8E F— AN EHFHABIE 1
RAERANTEO -
7E: —H LOCK Z5)(TIMx_BDTR 25 f7-#% 1 1) LOCK fi) 1%
N1, MR AR B
EIER N4k
0: A4 N A 2L

13 BKP RW 0 1 RIZES N & P R
#: —H LOCK Z5)(TIM1_BDTR #7743+ (1) LOCK {7 )i
N1, MR AR B
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Bit

Name

Reset Value

Function

12

BKE

RW

M ThREAERE

0: ZIEMZEHMA (BRK & BRK_ACTH) ;

1. FFRMEBAN (BRK }2 BRK_ACTH) .

VE: —H LOCK Z25)(TIM1_BDTR % 7£4%H ) LOCK fir)#
N1, MZAA BB .

1"

OSSR

RW

BATHRAT “RHRE” ik

ZALH T2 MOE=1 HLiliiE Jy B AN I o 5 FLAM 1
SEIN & A EE OSSR i

2% OC/OCN fH BE I VEAN B o

0: MEn#ATAERS, %%k OC/OCN %t (OC/OCN i
A5 =0 ;

1. ZERE R TR, —H CexE=1 8, CcxNE=1, Jf)d
OC/OCN it I 4 th B &L B~ o

OC/OCN ffige¥i i f55=1.

7E: —H LOCK £ 7(TIMx_BDTR 2747 2211 LOCK fir) ¥
N2, NEAABERAE

10

(OR]

RW

SRR “ORHPRE” EE

ZAL T 24 MOE=0 H.iii# & yf i

2% OC/OCN fd B TE 40 o

0: M54 AT AR, %51k OC/OCN %ithi (OC/OCN fifi
fef s 5=0) ;

1. 2 E &AL fER, —H CoxE=1 8 CcxNE=1,
OC/OCN ¥ %t #th H =W 1 °F,

OC/OCN ffifEfifE5=1.

VE: —H LOCK Z25)(TIM1_BDTR % 774% ) LOCK fi7)#
N2, MZA ARG IB.

9:8

LOCK{1:0]

RW

00

BlE s E

AT A R T PR S R

00: BiEXH, FAERLERY

01: HEHM 1, THEE AN TIM1_BDTR #4723 1
DTG/BKE/BKP/AQE fii. TIM1_CR2 %77 2
OISx/OISxN i ;

10: B 2, THERENBUERMN 1 PHEL, HARE
BN CC WA (—BAGEE R CCxS M Ak,
TIM1_CCER %17 %) CCxP/CCNxP 1) LK
OSSR/OSSI fiz ;

1. BUEL 3, THRENBERM 2 PH&A, AR
B CC il (— BAEE R CCxS M N,
TIM1_CCMRx %777 # ) OCXM/OCXPE £7.) ;
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Bit Name R/W Reset Value Function

I ERFEAME, RS IKLOCKfir, —HFA
TIMx_BDTR 2 f#4%, NN AHRLE

BHEAL.

TR R A

X7 E ST N AN 2 A ISR X RS 1] ik DT
TR HLAFELIN [A)

DTG[7:5]=0xx => DT=DTG[7:0] X Tdtg, Tdtg=
TDTS:;

DTG[7:5]=10x => DT=(64+DTG[5:0]) X Tdtg, Tdtg=2
X TDTS;

DTG[7:5]=110 => DT=(32+DTG[4:0]) X Tdtg, Tdtg=8
X TDTS;

7:0 DTG[7:0] RW 0000 0000 | DTG[7:5]=111 => DT=(32+DTG[4:0]) X Tdtg, Tdtg=
16 X TDTS;

. % TDTS = 125ns(8MHZ), A fEKIBEX IR ] A«

0 3| 15875ns, #HKI[EN 125ns;

16us % 31750ns, # - KWf[A]J9 250ns;

32us £ 63us, FH KW AN 1us;

64us F| 126us, # &K E A 2us;

7E: —H LOCK 4 7(TIMx_BDTR 2747 2811 ) LOCK fi) ¥
ML 2803, MR A RER &

%o

20.3.14. TIM16/17 DMA =4 & 7745(TIM16/17_DCR)

Address offset:0x48
Reset value:0x0000 0000

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

Res | Res | Res DBL[4:0] Res | Res | Res DBA[4:0]
RW | RW | RW | RW | RW RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 13 Reserved ¥, —HRFNO
DMA ELEAL %K
12:8 DBL[4:0] RW 0 0000 LN E T DMA PAEERKE (4% TIM16/17_DMAR
AR IR T S
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B, R REAT —UOELAEIR) |, AT LU half-word
BRI

00000: 1 A&

00001: 2 WAk

00010: 3 WAk

10001: 18 ALk

75 Reserved RW 0 RE, #H%EN 0

DBA[4:0]: DMA %3l

IXENT 5E X T DMA TEESE T sl (%)
TIM16/17_DMAR #7785 b T sl S5 1) ,  DBA &
A TIMA_CR16/17 25 17 #5 AT 2E b1k 46 1) f B 5«
00000: TIM16/17_CR1,

4:0 DBA[4:0] RW 0 0000

00001: TIM16/17_CR2,
00010: TIM16/17_SMCR,

20.3.15. HESMEA K DMA Hilk (TIM16/17_DMAR)

Address offset:0x4C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
DMAB[31:16]
RW
15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMAB[15:0]
RW
Bit Name R/W Reset Value Function
DMA IE8:A% 1% ZF A7 a4
Xf TIM16/17_DMAR #7238 3285 23 3 500 LA R ki)
AT A AT U A -

TIM16/17_CR1 #1}: + DBA + DMA 84, Hrh:
“TIM16/17_CR1 #ifil:” 2= 27 4785 1 bl
“DBA” #& TIM1_DCR & {738 H15E S ALtk ;

“DMA 4541”7 J& i1 DMA H3#EHIR Wi, BT

TIM16/17_DCR #4723 1 5& X 1) DBL.

31: 0 DMAB[31:0] RW 0
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21. {KII ¥ € B 2 (LPTIM)
21.1. fa 4

LPTIM &3k 16 A g a5 . LPTIM $5 RGN ARIFERI P e 5E 0 (645 Bl & T LRI FER ]
LPTIM SN T — M RGN 007 5, AR GEIT & I ThREANTERE, (R RE DhAERE 2 iR fik.

21.2. LPTIM : E4&#

16 ffa) Bit%as
3 frfissds, BA 8 MR AT (1. 2. 4. 8. 16, 32, 64, 128)
AR
> NEREHERJE:LSE, LS| B APB if
B 16 BIT ARR A EH#H 7o
B

21.3. [RThEER 2 (LPTIM) IhRE#AR

21.3.1. LPTIM FE &
LPTIM
Iptim_pclk . .
- Clock domain Iptim_ker_ck clock domain
a
o
@ -
<t
% 4 L
™ LPTIM 1
Register S
Iptim_|pclk interface *5
2 SNGSTRT
g -
A o
<« |— 16-bit
Y counter
Iptim_it IRQ 4>-7Prescaler
- interface o -
Iptim| ker_ck
IEtin_wkup
21-1 AR IHFEE I ZRAE ]
21.3.2. LPTIM & AP HES
#* 21-1 LPTIM W55
Names Signal type Description
Iptim_pclk Digital input LPTIM APB clock domain
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Names Signal type Description
Iptim_ker_ck Digital input LPTIM kernel clock

Iptim_it Digital output LPTIM global interrupt
Iptim_wakeup Digital output LPTIM wakeup event

21.3.3. LPTIM EALF0m

LPTIM T LA {1 i 22 /N B34 4T B

T RCC e, T LU FH Py i 2 et b AT B b s i) %A { BT LLZE APB. LS|, LSE Y fikAT

W .
21.3.4. o s
LPTIM 16 £zt %8s, h— /Al E R 2 )07 i A gs iz d 9k sh . Fisr a8 0 49t i PRESC[2:0]4% i .
TRHH T A
% 21-2 B AR

Programming Dividing factor
000 "
001 2
010 14
011 /8
100 /16
101 132
110 164
111 1128

7E: 4 Iptim_ker ck i£$% PCLK (i#it RCC_CCIPR.LPTIMSEL it &) I, /4 2 BOE i B 2 7040 % UL |

21.3.5. TAERESR

LPTIM 2 —Fh{fi FH timer #2X.
B —RER: BRSO TR, 45 3] ARR (ERF LR,
HAHAE AT E, SNGSTRT A4 HE 1.
— AN Ak R AR RS BT Y . TETFEER R B2 S, FERIIA ARR ZFT AT AR i e AR AN B 2
21.3.6. FHEEH
PRELOAD £z LPTIM_ARR 25 17 5% (1) 58 3 77 2
B 4 PRELOAD fi#iE 7 40": LPTIM_ARR 2317 88 AEAFA7 5 15 v Jo 37 BV EE 37
B 4 PRELOAD {7 N “1"if: WifEm 8 a4 msh, W LPTIM_ARR K 7E 24 mi J& 145 s 5855 o
LPTIM APB #2 11 LPTIM Kernel Z 5§ AR B£f, K HTE APB 5 N, A5 N E #7521 T 5 8s
BRI, AAE— MR . TEUCIEIR B HAPY, 2000k S 0t K L B A7 AR AT AR B 1) S A
21.3.7. fERETHE 3%

LPTIM_CR 728 /1) ENABLE £ H T e/ Mt AE LPTIM N 1%:i8% . B2 ENABLE )5, FHFEERH
AR B A B AE LPTIM,
4 LPTIM 22 H i, A fgf&ek LPTIM_CFGR #1 LPTIM_IER 7 /7% .
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21.3.8. T AL INDANG

N T K LPTIM_CNT T 788 AR E AL, SRt B AL .

S EALHLH:

S EALH LPTIM_CR #4745 RSTARE %, iz BN 1 B, (T3 LPTIM_CNT /748 1V
i) FORE H N R AL

RIER, AT A SEMEE LPTIM_CNT #7745, WAUHT 2 Wi M JF b s 1, 250 —80 #h
SRR A A AT

FERE
o [HRERENN, LS EAL LPTIM_CNT: 25 —YRiEA GEIZEL LPTIM_CNT ZR17 28 i1+ 5 4s
5,
® 7E LPTIM i+3uinteh ik B PCLK/HSI I, 4LV 2 YRR RS AR IE 12 HY A8 AT 5 .
21.3.9. AR (debug mode)

HiS it debug FisX, kT DBG bt DBG_LPTIM_STOP {1 85E, LPTIM i 484 IE# TIE,
o 51k TR

21.4. LPTIM & Th#E48 =

£ 21-3 LPTIM A~ [EMR D REAR 2 1 X 5]

[ iR
Sleep KA. LPTIM interrupts cause the device to exit Sleep mode.
Stop WA M when LPTIM is clocked by LSE or LSI. LPTIM interrupts cause the device to exit Stop.

21.5. LPTIM H Wy

AR T HIFALE LPTIM_IER 25 F785% P RE, DI S S {44 A= il B /e ot 44«
B I EHNEILA
HERCAIRAE LPTIM_ISR Z7 /248 CIREFAZER) MR EE 15, LPTIM_IER FfEds (hiRe s /7
) AR E 1, A=A

T £ 97
FhEZRILE | s A4 A A (LPTIM_CNT) S A sh EHmEk F 7 8 A A ILEL(LPTIM_ARR), A ks & B 67

21.6. LPTIM & 7758

21.6.1. LPTIM F ¥ fIRZS #7248 (LPTIM_ISR)

Address offset:0x000
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res |Res | Res | Res | Res |Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Res | Res | Res [ Res | Res | Res | Res | Res | Res ARRM
r
Bit Name R/IW Reset Value Function
31: 2 Reserved - 0
SEER- IR
1 ARRM . . ARRM HHAE(FAE, 851N TR LPTIM_CNT #7438
VLIE LPTIM_ARR #4729 M. 1 LPTIM_ICR 2747331
ARRMCF 75 X\ 1 A[i Bk ARRM #7 &
0 Reserved
21.6.2. LPTIM F¥iE R &FF2E (LPTIM_ICR)

Address offset:0x004
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res [ Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARRM
Res | Res | Res | Res | Res [ Res | Res | Res | Res | Res | Res | Res | Res | Res Res
CF
w
Bit Name R/W Reset Value Function
31: 2 Reserved - 0
H ) BRI s &
1 ARRMCF RwW 0 )
%A BN 1 TR LPTIM_ISR 2 /288 1 #) ARRM #5&
0 Reserved
21.6.3. LPTIM F i fEge &5 7#5% (LPTIM_IER)

Address offset:0x008
Reset value: 0x0000 0000

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

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARRM
Res | Res | Res | Res |Res [ Res | Res | Res | Res | Res | Res | Res | Res | Res Res
IE
RwW
Bit Name R/W Reset Value Function
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31: 2 Reserved - 0
1 ARRMIE RW 0 H 3 F AL i 5E
0:ARRM H izt F
1:ARRM H Wi i &
0 Reserved
21.6.4. LPTIM i B % 7% (LPTIM_CFGR)

Address offset:0x00C
Reset value: 0x0000 0000

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

Res | Res | Res | Res | Res | Res | Res | Res Res PRELOAD | Res | Res | Res | Res | Res | Res

rw

15 14 13 12 11110 | 9 8 7 6 5 4 3 2 1 0

Res | Res | Res | Res PRESCJ2:0] Res Res Res Res Res Res Res Res Res

w | rw | rw

Bit Name R/W Reset Value Function
31:23 Reserved 2 0
TFAF G TR
N ol ol A 0 Tin#Es =S LPTIM_ARR 274745 B
0:A:X APB L2 5 Vj ] J S B A7 e
A ATARLE R0 LPTIM J 3 25 i 58357
21:12 Reserved
I T A 2
PRESC fific & il 7 s 70 A A . e vl DA T 51 s 1
—MEER:
000:/1
001:/2
11:9 PRESCJ2:0] RW 0 010:/4
011:/8
100:/16
101:/32
110:/64
111:/128
8:0 Reserved - 0 RE, —HAO
21.6.5. LPTIM ¥ %% (LPTIM_CR)

Address offset:0x010
Reset value: 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RST SNG | ENA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res
ARE STRT | BLE
rw rw rw
Bit Name R/W Reset Value Function
31:5 Reserved - 0
BEHUE E AR
A RSTARE RW 0 AT BB 1 ATE 0. 24 RSTARE W E A“1HF, X
LPTIM_CNT FME TS ] 5 A7 84 b
LPTIM_CNT #1728 MN % .
3:2 Reserved - 0
LPTIM J& 5l 8 A
AR EAL, RS E. 2 E 1K DL
1 SNGSTRT RwW 0 Jazh LPTIM.
e Y LPTIM ffRelS, MAAReE 1. ek it B 3h
Ao
LPTIM f Ge iz, Hh B 15 EANE %
0 ENABLE RW 0 O:LPTIM 2/
1:LPTIM i
21.6.6. LPTIM B3 EERFF4 (LPTIM_ARR)

Address offset:0x018
Reset value: 0x0000 0001

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

31:16 Reserved - 0 ¥, —HRFNO

B Sh BT IndE
15: 0 ARR RW 0x0001 ARR & LPTIM ¥ 4 3l 5 #14

2 LPTIM {58 )5 A4 RE 50T i% 7 47 4%
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21.6.7. LPTIM 7+ ¥ & 774 (LPTIM_CNT)
Address offset:0x01C

Reset value: 0x0000 0000

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

18 17 16
Res | Res | Res | Res | Res

Res | Res | Res | Res | Res

Res | Res | Res | Res | Res

Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
R
Bit Name R/W Reset Value Function
31:16 Reserved - 0
THEE
2 LPTIM DU P I B2 AT, 13200 LPTIM_CNT 2747 25 7]
15: 0 CNT R 0 REIRBIAFTEERIE . PR A OL T, A 2 EHRAT PIIK
HESEFEEVT I YRR [ P ME R B ARIR] . 2 PIIRIESE
BT A B ARSI, AT LA B il 2 AT e
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22. L E 1M (IWDG)
22.1. f&j4y

SR NER T — Independent watchdog (fii#% IWDG) , %M EA w22 4220, I FEks i M 72 1% 48 ]
(14 05 . IWDG R IR vk B T B AE R BOE B T REVREL,  FRAE TR A BI4E 1) timeout {EI il R RG .

IWDG H LS| #Atht bk, S RERIE 0 Fail, AR T1E.

IWDG i & 5 % watchdog 15y 3 B Z AN A, 5 HLICAR & AR B e o 6t 22 PR 1 7 2

22.2. IWDG F E &

Free-1E %1547 ning A Nit%ss

i1 LS| 24t 4h (78 stop fEa bl LA T 1)
A A E AL

> A FiHEEE Y 0x000 E AL

22.3. IWDG I e fi iR

22.3.1. IWDG #E &
e F— . . . N _  __ N i
: prescaler register status register reload register key register |
! IWDG_PR IWDG_SR IWDG_RLR IWDG_KR :
! A A :
oW N A N G BB RN N B .
I I
| |
| |
I I
: LS| 3-bit 4| 12-bit reload value |<— :
! 32kHz rescaler {} '
| P |
! »| 12-bit dowmcounter | ———————— IWDG RESET |
I I

22-1 IWDG #E &
il 7] IWDG %427 77 #(IWDG_KR)'E5 0x0000 CCCC, ¥ 23T 44 M OXFFF [ Fit#. 43kt $i
ZAHI (0x000) , FAE—NEAES IWDG EAD) .
ANEATEF, 0x0000 AAAA 15 N IWDG 527 (7 #3F, IWDG_RLR (reload %77 %8%) HI{E# FR x4 2
g, IWDG A& E L.
— HIZ4T, W IWDG AREwE {1k,

22.3.2. BT

AR AR LT GATU ) WE T HTJTEEfF watchdog, W) IWDG LR B apfline, Jf HunReE
THER T BN E AT, IWDG key A ffas i s, W ARAMES.

22.3.3. AT i AR
X 25 A7 4% IWDG T4, IWDG H 33 1 5 U5 MR R 1. X IR SL 25 17 28 10 5 HAD KK iR i e, 'S
Ox0000AAAA TN#E, #7288 B IRIEY .
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RIS BT A7 A%« BB AT AT A A E IEAE BT, RS AR AT H KR

22.3.4.

HIRCE «

AIhEE N 24 DBG_MCU I} A 177
% CPU #EANRIRMZ, IWDG 4k 4L 11504 2L N stop 138, HlikT DBG #iid DBG _IWDG_STOP

22.4. IWDG H 758

22.4.1.

Address offset:0x00
Reset value:0x0000 0000

FHFFL (IWDG_KR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
W W W w w w W w w W w W w w W W
Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved
Key 1.
AL 2 LA — 5E B I TR ) R 1) 2 35 47 45 5N OXAAAA, I,
150 KEY[15:0] W 0X00 L EER TR O I, BT SAEE AL
0x5555: Fsn¥FYiiA IWDG_PR. IWDG_RLR 77 4%;
0xCCCC: F/x/A3) IWDG (HWIREF 7 G T T NAZ itk
i FIRED .
22.4.2. P74 (IWDG_PR)

Address offset:0x04

Reset value:0x0000 0000

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

RW
Bit Name R/W | Reset Value Function
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31:3 Reserved RES - Reserved
TR AIUE .
T T B A A AR U AR N 0 TR E
F AR %2 778, IWDG_SR Z 17451 PVU 242K 0.
000: 4 434l
001: 8 434l
2:0 PR[2:0] RwW 0 010: 16 43-4il;
011: 32 4M4ii;
100: 64 7343
101: 128 43 4ii;
110: 256 43 4ii;
111: 256 43 4ii;
22.4.3. HERFHF4 (IWDG_RLR)
Address offset:0x08
Reset value:0x0000 OFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res [ Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res RL[11:0]
Bit Name R/W | Reset Value Function
31:12 Reserved RES - Reserved
IWDG £ B3 A -
4[] IWDG_KR Zi /745 5 N\ OXAAAA Bf, RL {H 23 f£i%F1H4
11:0 RL[11:0] RW 0 ar e BEJE TR NIXAMETTaRE T 4. B T 3T
iR RLAE AN S5 A SR 5
WA IWDG_SR.RVU=0 Bf, A fextarf7 31712 250
22.4.4. REFFE (IWDG_SR)

Address offset:0x0C

Reset value:0x0000 0000

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

R

Bit Name R/W | Reset Value Function

31:2 Reserved RES - Reserved
BT EAE TR

1 RVU R 0 AL B 1, R E R IEAE TR, S E A TR A R
J5, MO T E .
& VTG AUE S

0 PVU R 0 AL E 1, R\TUSPUEIEET B, AT Sl B4R

Ja, BEA A EE

VE: 7E¥ ¥ IWDG_PR. IWDG_SR.RLR #f, #4524 IWDG_PVU. IWDG_SR.RVU Jy 0. {H7EH #i

IWDG_PR. IWDG_RLR 5, AF%45 IWDG_SR.PVU. IWDG_SR.RVU Ky 0, AT 4k&EH4T T 1 4885 .
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23. #AOFI1H (WWDG)
23.1. f&j4

System window watchdog(WWDG)# FI{E & I — AN 4+ fault . 383X S fault 724 T 4T
o, S R TEI B A, %2 fault 51N FREF 4L IEE VBT . Watchdog 7 — /N4 2 (1 B A f&
ABIES, PE-ANENES, BRI T6 MibkR 2 al, RUEm i as i m .

ISR 7 L1 T B AE LR ) T RS © 495 B window AR AERHE 2 RIMRIET, e E A, XERT
THHSRS D Z5HE — A Ak B A1 P 58 10 P 3

WWDG ik 5 APB I8 ) 4345, 43— AT LB MR 1 G2 5 Dl gafe, FHR RIS 5 (17 5 i
IR AT A .

WWDG # & T % % Watchdog 75—k (1 5 & 1 R )37 5% o

23.2. WWDG F E i

AT YmAR K [ HE AT kT s
A A E AL
> AR EEIRT 0x40 i
> IR R A R TR E A & 2 A
B HfE A (Early wakeup interrupt) : 240 FiFEUER ST Ox40 BBk (W% IhRE enable, I
H watchdog #%)

23.3. WWDG Jjge#i iR

WiE WWDG ##5% (WDGA bit # & 7)) , HH 24 7 fr Fit%es (T[6:0167) M 0x40 & /N%] 0x3F (T6
Woadt , WS EAL. R R R, TR E R T A2 4 window FRARSRIUME, FRAEAL.

S FH R e 06 ZAE TE % $ AE 108) LAGIAT O IRIRS 'S5 WWDG_CR 257788, PABTIESE A, A0S HH 4 E N T
window 72 (M I Him T Ox3F if, ERS#E/EBRIGIURA . FE WWDG_CR ZF 17 25 HI{H L ZI4E OXFF Al
0xCO [,

23.3.1. WWDG ZEHHER]
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WWDG
|_p| Register inte rface

WWDG _CFG Wil Q

—
= S >
WWDG _SR T[6:0]|  write to WWDG_CR WDGA

T6

11
o
WWDG CR |8 readback > g
T[6:0] ~ EWI - > wwdg_it
ent_out EWIF
preload

| 7-bit Downcounter(CNT) |

APB bus
v

2180]

pclk — +4096 [—| - 27

K 23-1 window watchdog ZEHAHE &

23.3.2. BETH
2 ffi ¥ K option byte H WWDG_SW fi7ik#% “#fF WWDG” , watchdog 7£ & {7 J5if 7 disable. #A/5
it i B WWDG_CR a7 #:1) WDGA iz, WWDG it enable, #A/5 A REH disable £, BRIEE LKA .
(i il % option byte H* WWDG_SW i£4% “fififf WWDG” , NiZ il % /£ 21 J5 enable, 3 HAREM:
disable #.

23.3.3. T R AR

IR R AT H IS ATIRAS, RIUER T AR L, it e gk st B, & g E A, T6
g &, CARTIESCRI =4 —ANE AL

T[5:0107 43 % WWDG P24 & A7 2 RNt 4di, 123dm £ R 7 78 watchdog 7= A4 8 7 2 1 i TR 2EIR

e B 27 A7 25 (WWDG_CFR) Pl & % LK R RRAE: 2Ll d A BAL, it 88 0 e JoE /N T3 D& A7
BB I H KT OX3F I S B 4 .

AN 7 v R R B R B (EW) . % B WWDG_CFR #1788+ it EWI A J5 1%+
Wro 4T H AR 21K 0x40 B, T~ AE b e, AH S T IR 25 4% 7 (ISR) AT DUR SR+ 48 LA 1 WWDG
" £ WWDG_SR 2 f72% 50" 7] LAJE FR1Z A Wi

23.3.4. REE 1T EThRE

FERTMLEE T (EWD ] DL AERE € I 22 8, B e B AT R 0BG o, @id i &
WWDG_CFR.EWI %1745, FILMERE EWI Thig. 4yt 248 M E A 2 0x40 B, EWI HIlr =4z, X R i
AEFEFE T ISR B LATE = A 5 A7 B BAT 45 e 451

23.3.5. W4 S& | 1B ERF

X} WWDG_CR 7 f7-## % i8id [7] T6 bit 5 1, DLkEGe =45 0.
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T[6:0] CNT downcounter

WI[6:0]

0x3F

P Time

Refresh not allowed Refresh allowed

I
I

T6 bit

RESET

23-2 %A I
T WWDG A AR

tWWDG = tpcLk X 4096 x 2WWDGTB[1:0] x (T[SO] + 1) (mS)
23.4. WWDG & 7 %

23.4.1. =il & £8% (WWDG_CR)

Address offset:0x00
Reset value:0x0000 007F

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

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

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

Res | Res | Res | Res | Res | Res | Res | Res | WDGA T[6:0]

RS RW | RW | RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function

31:8 Reserved RES - Reserved

WDGA: #4567 (Activation bit).
WA A B, R BE A E A S0

7 WDGA RS 0 2 WDGA=1 i, B LU= .
0: ZxifF;
1: ffifE;
7 fiit¥ss (MSB £ LSB) .

6:0 T[6:0] RW 32’h7F ARG E T I A .

(4096x2WDGTB) A~ PCLK J& Yk 1. 241+ M
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40h A4 3Fh I (T[E]E N 0) , FAEITHME

i
23.4.2. EE#F 7% (WWDG_CFR)
Address offset:0x04
Reset value:0x0000 007F
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | EWI | WDGTBJ[1:0] WI[6:0]
RS RW | RW | RW RW |RW |RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 10 Reserved RES - Reserved
SR T
9 EWi » 0 IZALE 1, WA THEREIAS] 40h I, BRI~
.
1 e B B A A 2L SR B
3L (timer base)
TRIF PR (I R R B AT
00: CK iH# k& (PCLK FRLA 4096) FixLA
1;
01: CK iH# k& (PCLK LA 4096) FixLA
8: 7 WDGTBJ[1:0] RW 2’b0 .
10: CK T ##m # (PCLK FLL 4096) B
4;
11: CK T AR B (PCLK FLL 4096) B
8;
7 AL FA.
6: 0 WI6:0] RW 7'h7F ZAEAR S T RS I ST LB Y
wWEME.
23.4.3. REFA2 (WWDG_SR)
Address offset:0x08
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res |Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
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15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res | EWIF

RC_WO0

Bit Name R/W Reset Value Function
31: 1 Reserved RES - Reserved
2 TG 88 A T A R

S5 ) 40N, LA EEAEEL 1.4k 1ES O
W, 51

AR YRR, ZA B E 1.

0 EWIF RC_W0 0
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24. S B $F (RTC)
24.1.

SEIFEF 4 (real time clock) & — M STIERT 8% . RTC B —4E S BT 5 as, 78 A0 N S B
T, AIEEAEEEEH IR . B SGTEES OAE AT DL B AR S8 2w KR TR R H

24.2. RTC FE &4

FIYRFEII TR IR EL: M0 R HU iy 220

32 ALF AT YRR T AR, AT T A i TR B )

2 AN B T APB 211 PCLK A1 RTC B f (PCLK AT b RTC 445 He iU £ DA L)
A LLIEFE LA =Ff RTC [ -

— HSE iRl 128

— LSE #k% # il gh

— LSI #iz37 & i) o

B 3L B P

— R R, SR AR AN A R SR 1 1 e e b

— Fhehlr, SRR —AN TR RR I AT h W5 5 (R il Ik 1 AD)
— G AT, e P T g AR AR I ORI O IR AS

24.3. RTC ThRe#iik

24.3.1. ps83)

RTC HAA EEE SRS W R E). 5585 (APB 42 1) F KA APB R AHIE . 55— (RTC #L)H
— AR FE T EAR ALK, A R A T B

H—AMYUE RTC BT SIER, BRI r= A KA 1 #21) RTC B2 TR_CLK. RTC T4 Ak
P57 —A 20 Fri ] gt s 3ids(RTC Tisr4iids). WR7E RTC_CR i ek E 1M ovrfr, WAESRE
A~ TR_CLK & RTC F=2E— ANk (B0 A )

BABHUR—A 32 AT GBI EE, ATBEIIA N ST R G (] . RGiRS 1A% TR_CLK J& 1 2
5176 7E RTC_ALR 27 /745 H K g R [ AH L 45, 40 SR RTC_CR il % A7 45 h B 7 AR SRV AL,  BREKIT
FC B85 7 A — ™ ) el o T
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‘ APB interface

RTC_CR
RTC_PRL RTC_Second »SECE
32bit programmable d
Reload SECIE
RTC_CLK
— RTC_D.IV > RTC_CNT RTC| Overflow > OWF c n
calibration TR_CLK OWIE
ALRIE
RTC| Alarm » [ ALRF
RTC prescaler
RTC_ALR L»
NVIC interrupt controller
»

ASOS cco
(o }———

DIve4 PA4/PA6/PF3

K 24-1 RTC {EH
PWR_CR1 #7231 DBP AL k4% RTC & A 235 frirgtik. BRiAEHL DBP=0, AgExt RTC %747
BT S U, BB DBP J5, A RESIiNt RTC 2A 728 51k .

24.3.2. HHr RTC 7%

RTC G i E A0k A L E AL (POR/PDR/BOR) Al RTC %4 7(RCC_BDCR.16), H4&E
A JE(NRST/IWDG/WWDG/OBL/SYSRESETREQ)ANEE A FH o

HE, UAREX RTC B =L AL MG AR, AMUAREEAL RTC BEEL, AR AI%L RTC LR
BRFMERE(E S, BANRESE NI RTC AEHLI I B 4% il .

24.3.3. B RTC HF5%

RTC core 5 APB B2 58 A7 (1) 7ERCE % FFJ5 il RTC_DIV. RTC_CNT. RTC_ALR #4725 [fI{E %5
S APB #: 11, {HRASCHI AT A AE 2R SR, TR TE a4l RTC clock BFHy, {31 APB B 4
FIRFEZG . XF RTC Wibs &3 A2 k.

R APB #1021 44 disable 5, 7E APB 2 Bl e 5 S BUEEAT S A (I SORTESE — RO 2r A7 4%
FEHZAD , HEARE TR R GERSHRE 0 o IR HILE LR TS
B AGEAEE R
B O WEEH stop HER

EFTE RHEFBIMEN T, RTC core HL—ERFFIZITIRA, 1 APB MRS (reset B I8 AT I
D

R, 241k RTC 783, 7ECOCH RTC APB 215, #4155 FF RTC_CRL #7481 RSF 47

(BFAF AR hRE) WREPEE L.

24.3.4. EE RTC 7%
Wi B A7 RTC_CRL i f##: /] CNF £z, #ABCEM X, A #ext RTC_PRL. RTC_CNT. RTC_ALR
TALRIMAT SR
WAk, REZ AT EBRIEL R, SR RTC S A8 A Relfiat . MR IZIRGL, &7 7E RTC_CR
A et RTOFF AN, FRERFAAMRIEAMATHREHOIRGS . A 24 RTOFF IRSAZ 1, A RE#ATX
RTC #7248 EII SN .
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it B it 2
1. i RTOFF, B % bit &%
2. Bf7 CNF 7, #kAFLE N
3. T 1AEFEZAN RTC Zifidt
4. &% CNF 1, IEHELE RN
5. #rifl RTOFF, %5f%, HIA 1 ESHEEMLFD
Y4 CNF fiiE %, SHMEA AT, EHBEZiT 34 RTC_CLK AMA g e i SR

24.3.5. RTC IrHHRE

TERF—A RTC CLOCK 4 i1, 52t RTC TH4#% 2 7, il F B A1 RTC #o45 & (SECF). 1ETHE#: ik
0x0000 . Rif {55 & — A~ RTC B8l E A, RTC ¥ Hibx & (OWF )bl B A .
TETHEES B 2052 B 27 A7 B 000 1(RTC_ALR+1) 2 /i ) RTC B 8H A A, B A7 RTC_Alarm 1 RTC [
bikRE(ALRF). XF RTC [ S B E o i ] R ikt 2 — 5 RTC B Ar& R
(1) {1/ RTC [%h iy, FFrEr b B & RTC B AI/EL RTC 1445 .
(2) %4F RTC 4%l ar f7 35 1 1) SECF 4% &, M5 X RTC [ehAI/a RTC TH#: .

RTCCLK
RTC_Second |
RTC_CNT 0000 0001 0002 0003 0004 (_

RTC_Alarm l_

1RTCGLK
<—

|can be cleared by software
ALRF

Kl 24-2 RTC #Hiimship g K, PR=0003, ALARM=00004

RTCCLK
RTC_PR [ Yoooz2)ooo1foooo)0oosfoo02 0000) 00030002 0000)0003{0002 0000) 00030002 0000)0003) 0002
RTC_Second
RTC_CNT FFFFFFFB FFFFFFFC FFFFFFFD FFFFFFFE FFFFFFFF
RTC_Overflow
1RTCCLK
—
can be cleared by software
ALRF
Kl 24-3 RTC it K<, PR=0003
24.3.6. RTC £
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T INEHF, RTC KN 64 204a] LA 3] 10 pin | (PA4) . Z%IhRs& @t &7 CCO bit (RTCCR
FAEEE) LI,
B AL E CAL[6:0] bit, B 4fa] LAgHIRIZ 2] 121 4> PPM.

CAL[6:0] bits in
BKP_RTCCR register

HSE/128

doax1JUULIUUL

LSE F——— RTC

Il 1l
] 1 L

32768H: Oscillator
.II m

calibration

RTCCLK

i —

K 24-4 RTC K:#EE
24.4. RTC %

24.41. RTC #&#| %% (RTC_CRH)
Address offset:0x00
Reset value:0x0000
2 PWR_CR1.DBP Ny 11}, # a¥r5i%%7as
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

ALR | SEC
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | OWIE

RW RW | RW

Bit Name R/W Reset Value Function
31:3 Reserved
it o T S VR AL
2 OWIE RW 0 0: Ao th i
1. SUVRE P
I e I8 0 V2
1 ALRIE RW 0 0: AN FOVF B eIy
10 SOV B eI
0 SECIE RW 0 T fevrr
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0: ARVl
1: SLVFAD

LA TR TR TER: RGEAE A R W Rk, I8 S RTC A7 a5 K £k

FEAIAGAL S5 BT B s SR . AN IEAE S AT — RS BRI (bR 542 RTOFF=0), Agext

RTC_CRH #7547 51k

RTC DjRE HIX N6 27 A7 d it . s fn 0 U0 F 5 1] 1 T B RS A B g AT 5 B 1
24.4.2. RTC #&#|% 7% (RTC_CRL)
Address offset:0x04
Reset value:0x0020
24 PWR_CR1.DBP N 1 I, 4 foif5i%%7as
31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16
Re | Re | Re | Re | Re | Re | Re | Re | Re | Re Res Res Res Res Res Res
S S S S S S S S S S
15 14 13 12 11 10 9 8 7 (] 5 4 3 2 1 0
Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | RTOF | CN RSF OWF ALRF SECF
s s s S S S S S s s F F
R RW | RCW | RCW | RCW | RCW
0 0 0 0
Bit Name R/W Reset Value Function
31:6 Reserved
RTC #:1E%] (RTC operation OFF), %Az Hik.
RTC BRI HZ AL R g 7m0 e 27 A7 R BEAT (R 555 — IR IR AR
FIRES (FERBRfER R RO .
5 RTOFF R 1 HMWALYO, MFIRTCEX AR RTC w77 847 5 4
fE.
0: E—X RTC Ffras M BHAEIEREAT
1. B0 RTC A BIRIECE T
fic ErE (Configuration flag)
AL R B PAENTC B, AT A0 ¥ )
RTC_CNT. RTC_ALR & RTC_PRL %% 5 A\ HifH.
4 CNF RW 0 R AU B 1, SRR RIS 05, A aPUrs
(e
0: IR E AT 4R BB RTC % 474%)
1. BEARCE AL
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Bit Name R/W Reset Value Function
TR RE (Registers synchronized flag)
RTC_CNT #1744 fl RTC_DIV {748 E s, -8 1%
i, BAHEEENL
£ APB EA47 )5, BLAPB 8T IS, LA 20 kA
o,
3 RSF RC_WO0 0
FEPATATAT R SRR AE 2 A, PR 3 0 U R i O T
1, LUfif# RTC_CNT. RTC_ALR 5; RTC_PRL &%
ka2
0: 25 A7 3% MAE B
1. AW CAEWFES
bR E (Overflow flag)
2 32 M gmFE T A A v e, e AR E . iR
RTC_CRH % 7E#% OWIE=1, /=4 i,
2 OWF RC_WO0 0
A R B EAE'Y, B 1 TR
0: Joiiith;
1: 32 firn] g v b
WEbRE (Alarm flag)
2 32 ALl FE T H gk B RTC_ALR FF /788 AT it B (1 2
H, SALEBTEAE 1. iRk RTC_CRH Zif7#%+H
1 ALRF RC_WO0 0 ALRIE=1, M4, tbf REEHRANE 0, 517
e
0: Jolifh;
1. HI.
AR (Second flag)
2 32 Pr TR T gt th ), Seh BB E 1, [FRS
RTC w4300 1.
Rk, tbr &R HE AR RTC T8 St — A 1A
0 SECF RC_WO0 0 PSS (ET N 1 7). Wi RTC_CRH FHAF8+H
SECIE=1, W/=A:rhilli. AR BEHBAERR, 51K
e
0: FhbRESKAFA AL
1. BbR & S RaE
RTC HILhRe R 1% il 27 A3 il . oM IEAE GRS E— RS #AER (RTOFF=0) , 2 AREE

RTC_CR #7437

RTC EXEFHFHEEN (RTC_PRLH)

PRL & {74 fR¥E RTC T/ Sias o FATE T U . 1% 5748 2 RTC_CR #7411 RTOFF {75 f&97 11,
R RTOFF=1, A ot 5HAE.
Address offset:0x08

24.43.

Write only
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Reset value:0x0000
FfRyR: LSI/LSE/ (HSE/128)
24 PWR_CR1.DBP N 1 i, 4 foif 5% % 17as
31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16

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

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res PRL[19:16]

w w w w

Bit Name R/W Reset Value Function

31: 4 Reserved

RTC Fii 444t =iz (RTC prescaler reload
value high)tR#i LA R A2, X H kg it
2R (0B AT R

3: 0 PRL[19:16] w 0
fTR_CLK = fRTCCLK/(PRL[19:0]+1)
e AEFEER O 4H, HIJCIRIER ™4 RTC
TR bR S AL
24.4.4. RTC ERHEFFHEA (RTC_PRLL)
Address offset:0x0C
Write only

Reset value:0x8000
iFehJi: LSI/LSE/HSE
24 PWR_CR1.DBP N 1 i, # ol 5% Fas
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

Bit Name R/W Reset Value Function

31: 16 Reserved

RTC Wi/ ki E = {7 (RTC prescaler reload
value high)

15: 0 PRL w 0x8000 WAL A5, I IR E S Hs B B
.

fTR_CLK = fRTCCLK/(PRL[19:0]+1)
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o 7 A AL

T AHEFEER] O B, HWIJCiEIERRK ™4 RTC

24.4.5.

e

RTC i M 7 & e =L (RTC_DIVH)
fEREA TR_CLK J& 1], RTC_PRL %717 s HI{E# 3£ 43 RTC prescaler fJit#a: . Jy 71535 —/MR5HE
(It eh, 32400 prescaler tHZS MME R AT REN CRTEF IEMD , ZE#AZ/E RTC_DIV {788 H.,
A ARGy AR JENE, 2 RTC_PRL 2(# RTC_CNT /7 s HIME K AR A4, fl#Bi: (RTC_PRL) HHii

Address offset:0x10
Reset value:0x0000
24 PWR_CR1.DBP N 1 I, # foif5i%%7as

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res RTC_DIV[19:16]
R R R R
Bit Name R/W Reset Value Function
31: 4 Reverved
3: 0 RTC_DIV[19:16] R 0 RTC B 4§ 3 S #%
24.4.6. RTC ¥ M7 7 & fFas kAL (RTC_DIVL)
Address offset:0x14
Reset value:0x8000
24 PWR_CR1.DBP N 1 i, 4 foif' 5 %% 7as
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIV[15:0]
R R R R R R R R R R R R R R R R
Bit Name R/W Reset Value Function
31: 16 Reverved
15: 0 DIV[15:0] R 0x8000 RTC B4/ i 2%
24.4.7. RTC W #&FHF#H AL (RTC_CNTH)

RTC #HH A 32bit Al MR I 58S, Z A A A 16bit IZFAE2s Ui, TF#3E T prescaler F24E 1Y

TR_CLK.
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RTC_CNT - as RIFIZ T B A I THEUE . AR 82 S IR0, A5 RTOFF=1 IN A et AT 51ffE. X
16bit ) RTC_CNTH =ik 16bit 1) RTC_CNTL & /7 as 4T 5 #AE, BEHSRBMHM A AT it v s B, JFE
$3.T7 RTC prescaler. MufERAE, RS (RGHM) B480HE.

Address offset:0x18
Reset value:0x0000
24 PWR_CR1.DBP N 1 i, 74 foif 5 %% 17as
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16

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

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

RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function

31: 16 Reserved

RTC core counter [ 16bit

i RTC_CNTH #7280, R RTC 11448
AP A BIE S 16bite RA A E A
REXT 125 A7 32T S #R A .

15: 0 RTC_CNT[31:16] RW 0x0000

24.4.8. RTC TH¥& f#3{kfr (RTC_CNTL)
Address offset:0x1C
Reset value:0x0000
24 PWR_CR1.DBP N 1 i, # ol 5% Fas
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

RTC_CNT[15:0]

RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function

31: 16 Reserved

RTC core counter i 16bit
2§ RTC_CNTL & 77 8sht, iR[8 RTC iH##s %

15: 0 RTC_CNT[15:0] RW 0x0000
E28 ARTE RS 16bit. A HENEL BB Rext
LA ST BSR4

24.4.9. RTC [fsh &=L (RTC_ALRH)
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Al ittt Eds GHE0 B RF#E RTC_ALR Z /7450 32bit (B, Jf77/E alarm HIbrif K. 297 &2
# RTOFF fu 5471, XA RTOFF=1, A 5.
Address offset:0x20
Reset value:0xFFFF

24 PWR_CR1.DBP N 1 i, 74 foif 5 %% 17as

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

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

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

RTC_ALR[31:16]

w w w w w w w w w w w w w w w w

Bit Name R/W Reset Value Function
31: 16 Reserved

RTC alarm 15 16bit
15: 0 ALR[31:16] w OxFFFF WAERT'S Alarm B 8] 5 16bit. 5 iZ 247 a2
HENBC B A

24.4.10. RTC & & mfL (RTC_ALRL)

Address offset:0x24
Reset value:0xFFFF

24 PWR_CR1.DBP N 1 i, 4 ol 5 %% Fas
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

RTC_ALR[15:0]

w w w w w w w w w w w w w w w w

Bit Name R/W Reset Value Function
31: 16 Reserved
OxFFFF RTC alarm ik 16bit
15: 0 ALR[15:0] W WAFATS Alarm BRI 16bit. 5 1% 27 4748 242
B B

24.4.11. RTC B 4P B #: % 7725 (BKP_RTCCR)

Address offset:0x2C
Reset value:0x0000
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24 PWR_CR1.DBP N 1 i, 74 foif 5 %% 17as

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | ASOS | ASOE | CCO CAL[6:0]
RW RW RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 10 Reserved
Alarm or second output selection
4 ASOE fi# E A7, ASOS finJ LAy FfE ik
Pin % & RTC second pulse i /& Alarm
9 ASOS RW
pulse {55
0: RTC Alarm pulse {55
1: RTC second pulse 155
Alarm or second output enable
8 ASOE RW MENENL, W H ASOS fLikiE pin i &
RTC second pulse i£#& Alarm pulse 155 .
Calibration clock output
7 Ccco RW ‘B
1. [z EAL, pin Bl RTC clock (1) 64
Pl
Calibration value
B R 1A 220 AN IR ik e nT W 0 I e ke
6: 0 CAL[6:0] RW AN, X AVF RTC #4744, LA 1000000/220

PPM f1] step Ji 2 i &
RTC clock 7] LA# I 12 (1 A O 2 121PPM.
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25.

25.1.

I2C(inter-integrated circuit) & 245z M I B il #8 f H ATI12C R 2k

12C O
4

FeE I Wil PRI P . SCRpbadE (Sm) Pl (Fm) &
WRIERE A R, ATLUEH] DMA LdAs CPU 6.

25.2.

25.3.

12C E B N

Slave il master #:{

Z EHLIhEE: 7T LA master, AT LA slave
SCREAS [F) 38 O B2

> BRfEREE (Sm) - ik 100kHz

> PUEME (Fm) : ik 400kHz

{E-N Master

> Clock /=4

> Start 1 Stop {172 /E

1EN slave

> ATYRAER 12C Huhk AT

> Stop Mz AR

7 AT

WA #% (General call

REIRENL

> RIEARWOE R S AL

> AR T bR AL

> 12C busy R b

bR EAL

> FHUEE R

> Mk A& ) ACK failure

>  Start/Stop i i%

> Over IEHI21T/Under 1E% 21T (R0 b K IhRg 2R k)
AL I B b K T RE

H % DMA #8771 5775 buffer

BAFE AL

RADLER P I T e

Afic B (1) PEC (packet error checking) 74 FIGAIE
> PEC W LAME Tx 0T 5 —1 bytes Kik
> HUER S byte il PEC #i74G

12C ThREH# iR

ERMEE TR, EHTA12CE 4
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25.3.1. 12C EH

Data register
SDA [ Noise | o Data
filter control
Data shift register

‘ Comparator ‘ ‘ PEC calculation ‘

0

Own address register

PEC register

SCL[ Noise | N Clock
) filter control
Clock control register

CCR
control registers
CR1&CR2 Control logic
status registers
D E——
SR1&SR2

interrupt DMA request and ACK

25-1 12C HEE]

25.3.2. Rk
12C 45T PUFIE

® N ERik#HEA (Slave transmitter)
o ME#EA (Slave receiver)
® FRiE#MEI (Master transmitter)
o IEEEA (Master receiver)

BB A MR B DR A R AG S5 5 B S A DI B 3480, SR k™ Az b E S,
MEREAXTH B M. RVFZ EHLIIRE.
25.3.2.1. EER

{EN master, 12C #2118 sh Bl (L4, I AmeE 5. RATEER AR S DURIG & TG, JFRUMF IR
SRS IR S AT AT LRSS R AE master BT B AR Il A

1FH slave, 12C 42 EER B EH S HHiE(7 A2) AT general call ik, Bt GE% 2 81 T 5 5k 2% 1E %F general
call Hutikffr 5 .

B akie 8 fr (7)) #EATAEY, mALERT. FRTE Start 54T EH 1 AT R Hihk A 7E master
RS .

FE—ANFAALRR N 8 AN B E IS 9 AN e IR, BT b RN — AR (ACK) 4 RIETT . IR
.
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SDA

I

|

I

SCLK

|

| |

| I I

I 1) {0 Bit8 I I

Stop

.

K 25-2 12C Sk Pl
AP e B AT e ACK (R Air. At nr LLIE$E 12C #: itk (7-bit 5/8% general call il

25.3.3. 12C #a54k

25.3.3.1. f#E8/3<HA 12C AEBRL

12C f i BhiEHe S HE T RCC_APBENR1 2747281 12C_EN 74771, 4Rt & 12C_CR1 (¥ PE fif#
fig 12C fRH,
25.3.3.2. 12C R E

9w EAE master Al slave BT, HERAAIEERE hold Al setup I 1H], THEHE4T 12C WP E . X EEdE
I2C_CCR F1 12C_TRISE 21785 SHL I .

25.3.4. 12C MRS,

BRATEOLR, 12C 21182 TAELE slave B . M slave B U1 #2] master fix0, 724 —MEIA%
.

N PR IR Y, WAZHE 12C_CR2 27 47 # H B8 R I AN Bl o a0 N ISR PR e 0 23 28 /D 2«

PRUEREIUT N: 2MHz

PRIER T N: 4MHz

— HAM B IG2%4F, /£ SDA & EHIR B HhbE, kP shift 2423, IF58 R il OART 8
general call #idik (41K ENGC=1)#H LL 4%

kBB b AN DL

12C £z MR RS FR5 45 55— a1
Mk UL

12C #2117 4 LR I

o NG ACK BB 1", M52k —AN S8 bk
o fE{FE LI ADDR 7, ISR ¥E T ITEVTEN A7, W=k il
TEMERT TRA B4R 7R Ml Ak T He S s Ul a2 ik i
25.3.41. \RiE%
R B M5 FR ADDR frf5, (SR 5 s iz 2 1) Slave ¥## (7297) M DR F A7,
2o A shift 754725 K% %] SDA L.
Slave Fifik SCL, E % ADDR f#iE R, 7 HAFKEHHE 5 N\ DR %474 .
LU RIS K . TXE AL sift B A, R EE 1 ITEVTEN M ITBUFEN £z, JU7= A —A ik
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WIS TXE i EAL, (HAE N DI RIELE R AT, BEHHEIESANE 12C_DR #17%%, W BTF i E
fii. Slave $i{k SCL, B BTF fi#ifHEE (12_SR1 2 J5, 5N I12C_DR ZFf74%)

7-bit slave transmitter

| S I Address I A DATA1 I A DATA2 I A | DATAN I NA P |

EV1 |EV3-1 EV3 | EV3 EV3 EV3-2

Kl 25-3 MRIEBR L% 751
Legend: S= Start (il2#541F) , Sr= Repeated Start (EE {15 5%1F) , P=Stop (F1E&M) | A=
Acknowledge (M%) , NA= Non-acknowledge (ANR) , EVx= Event(ITEVFEN= 1 i 7= 4 1K)
EV1: ADDR=1, i#lid%ci% SR1 {748, P SR2 /775 % ADDR fiz
EV3-1: TxE=1, shift & {7#% empty, $¥i757774% empty, 1 DR % {7%%5 Datal
EV3: TxE=1, shift %7254~ empty, £#i77if74% empty, 1 DR % /7485 (Data2) % TxE
EV3-2: AF=1; #fFIn AF fi15 0 & Z &AL
25.3.4.2. Bl R
FEFRYR R Mk 5 Bk ADDR J&, (Al Sk 5 s A2 00 slave Rpdid P Fe f 27 £ 24 M SDA &
BEE ) 75173k DR 250788 . 12C 45 /R BB AN 735 5 #R AT T SR A -
o WIFBE T ACK fr, M= A—A R Hikh
o ffFE RXNE=1. W5 E T ITEVTEN FI ITBUFEN £, JUJ7= A4 —A> il
I RxNE #¢ B A, I HAEBICH B SE R 2 3, DR #EgeARpin, W BTF fryi &, fEi&k BTF
(3 12C_SR1 2 J5 7 12C_DR #i/£#%) 2 Hll, slave —EHAK SCL. (XL FHE).

7-bit slave receiver

| S | Address | A DATA1 | A | DATA2 | A | DATAN | A P |

EV1 EV2 EV2 EV2 || EV4

25-4 B A1 7 51
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(with interrupt if ITEVFEN=1)
EV1: ADDR=1, iil%:i SR1, J&ik SR2, ¥l ADDR [iEZE
EV2: RxNE=1, i DR %178l F %00
EV4: STOPF=1, i#idtik SR1 %iféde, /55 CR1 Aif£as LR g %
Note:
1) EV1 event Hift SCL, HEFIFIMN M sequence HI45H .
2) EV2 #fF sequence WAAITE 24T byte 144 5 il B 5 K
3) MM SR FAFMARE, POZ AN RIE A bR ESL, AT EHEMERR sequence. il ADDR
1 STOPF #3847, FTEHMLLT sequence:
Wi ADDR=1, ki SR, Fi% SR2; Wi STOPF=1, %% SR1, 5 CR1.
IXREM B AR 5 ADDR A1 STOPF Bl R BLE AL, #REHE R
25.3.4.3. kAR
TEARN R e e e — N 71 J5 . master P2 — M55 AF,  slave K E)iZ S A
o BN STOPF, W& | ITEVTEN fir, JI=4—A~ri.
Wi sEEE SR1, JEE CR1, SZHIXt STOPF fifiE%E. (&0 LKW EV4)
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25.3.5. 12C FHER

£ Master #300f, 12C 2 R shAdR AL~ LB E 5 . AT BRI AR DU R TT 4G, FRLME IR
KR
i START fifER LR BB Tilan A, &Mk T master .
PR A& master 1 3TEL R (KRR T -
£ 12C_CR2 27 £ #% W B8 AR IR A N\ B b DL 7= A= TE A PR N P
Fic B PR 2 1 25 47 2
L=l A Tl e
#ife 12C_CR1 Zif£4% A B4k
B 12C_CR1 %if#s i) START 78 1, FoAcia 41
12C A (1 N\ B b AT 3 06 0 28 /D> -
B FRAERERT N 2MHz
PR N A 4MHz
25.3.5.1. FHLF=4 clock
CCR Zifr4s LA LYl TR, 7=/ SCL M - FRMIK . i1 T slave AR SCL {55, 7E SCL
RS, master 7E TRISE &7 47 2% g 2 R [B] Bk, B RE SN SCLES .
— W SCL KT, Bk slave IEfEH K SCL MLk, - FiHAias s b4, ELE SCL s i 21w iy
o XN T HifRk SCL SEU /) i HLP I ]
— R SCL &, il EEs IR v 4k
SEfr b, BPE slave Afid SCK, M SCL EFHE™ 4, 2| SCL EFH#HIAKIL, IXAEI S 26 2 EiAE
UL ALY . XN [E] % AR ] 55 SCL (Y BT ] (SCL Y VIH Bl k6D A5 &, Fn 1 SCL % A B 42
PUNE P8, LR R B T APB I Bk 47 (19 SCL 25 . S48t 01 % ) e K A1 4w FE7E TRISE #4728,
FreAJCie SCL _EFHIf Al tnifef, SCL AR IRFFAEE -
25.3.5.2. FFEh%MH
2 BUSY=0 i}, #HE START=1, 12C #:[1¥/=E—A> Start %4, V4% master B (MSL #% B 7).
s 1E master B R E START £, MG7E 49017 E%5 )5, HEEfF 44— ReStart %14
—H R Start 414
o SB i pffif: Az, W E T ITEVTEN £z, & 4 — Ak,
master iz SR1 #1745, 1 slave Hilik'5 A\ DR #4785, (Transfer sequence EV5)
25.3.5.3. ML &%
slave Hutil @it N AL ZF A7 s % 2 SDA 4 L.
o 17 ArhhbAREAT, 3% H—ANHhhk .
ZHHE T — B,
— ADDR et E AL, WRE 7 ITEVTEN £z, JU7 A4z —A ik
b5 Master B2 SR1 27 f74%, AT 1L SR2 #5745
PR slave Hibik () EARAL, master g dE N RIEZRAL, It N1,
o {f 7 firhhbAE=CHT,
— BEPENRIEFBI, F A RIE AL B AR 40
— BN, E R Rk LR B RS
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TRA 7R E A& R AE R 0L 2 R ik it
25.3.5.4. EHLEE

TERIE T HbEAERR T ADDR f7)5, % master il PR AL 27 A7 4565 715 M DR 27 {748 K i% 5] SDA
% k.

Master %4, HEH—MHEF1# S5 A DR Zifid (20 EVS_1) .

U ) ACK Jikiis, TxE A tiifEEAr, & E 17 INEVFEN 1 ITBUFEN i, W74 —A i,

R TXE #E A, HAE B —kEd RIESE R 20, BHSHMEE 718 DR %1735, W BTF #ff¢-E
fir. 7EI%KE BTF (32 12C_SR1 2 J5, 5 12C_DR %174%) 20, 12C #1144 415 SCL K.
KIAER

7 DR HF s 5 N — A7 )5, Bk E STOP 1774 —AME L&A EV8_2), X5 12C £
P B 2 [ A (MLS BB R

e Y TXE 5% BTF LB, 5 k2R 2 HEfE H B EV8_2 AT o

7-bit master transmitter

S Address I A DATA1 A DATA2 A | DATAN A P

EV5 EV6 I EV8_1 | EV8 EV8 EV8 EV8_2

25-5 FRIEHALE T 5
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, @it SR1, Tl DR HAZEds 54, SLIXHZALIEE
EV6: ADDR=1, @il SR1, Fik SR2, SEUWZLLMEE
EV8_1: TxE=1, shift % {745 empty, HIE7 74 empty, 1] DR #1745 Datal
EV8: TxE=1, shift H7-25 A4 empty, 7 74% empty, 1] DR #Ff7#%5 Data2, %M #iE %
EV8_2: TxE=1, BTF=1, 5 Stop {i & /s, Atfff/kHi Stop i, TxE Al BTF #i5%F
Note:
1- EV5,EV6, EV8_1 Ml EV8_2 Hf}:, #i{ SCL MK T, ELEIM N M1 sequence $hAT 45K
2- EV8 # At sequence WAIAE i 7T RKIE SEMATHAT T . & EV8 I sequence ANRETE 4 HT A& 1) 7

WEERATTER, WHER S BTF ARE TXE, &P~ EMARZRE 1@ .
25.3.5.5. TR

TERIEHIEFE FR ADDR 2 J5, 12C £ Ik N ERE . RN, 12C #2101\ SDA Sl -+
T, B IR A P AR E DR A . FEEANTAE, 12C SEHIK AT L T R AE:

o IR ACK g B, K H—RIB Ik
o MM E RxNE=1, WIR#E 1 INEVFEN 1 ITBUFEN i, N4 4 —A rfibr.

R RxNE Azl BAL, I A BUCH B4R nT, DR ZAfrash BB AA Wik, 1K i E BTF=1,
TEIH IR BTF 200 12C B2 R SCL OMARHF; it 12C_SR1 2 j5 F i th 12C_DR #7248 KiE kx BTF fi7.
Method 1:iZ =M R R: 2 12C B SR R B m it se 2 i i

Master 7E M\ Slave #U 35— 45795, Kix— NACK. #i3| NACK J5, Slave BJioh SCL Al
SDA k4% Hill. Master gl 7] LAk i%—A> Stop/Restart %1}

1) RN TTEWRERE— DTG4 — NACK Jikil, 7E S RI50EE —ANEE 797 2 5 (TE I ECE — 4 RXNE H4F

)5 )23 B ACK A6
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2) AT PEEAME IR ERG A, AL BRI AN R 2 5 (FEEIECE A RXNE FE2 )5) 8
STOP/START fi.

3)  HEUCRASTFATING, RN B 1RSI AR A E NI AE EVE 2 JR(EV6_1 1, &k ADDR ZJ5)-
fEP=AE T R4 AR IS, 12C 101 B 3 3 8 B (MSL AL BR) -

7-bit master receiver

S Address A DATA1 AD DATA2 A DATAN NA P

EV5 EV6 | EV6_1 EV7 EV7 | EV7_1

Kl 25-6 75k 10 TR B
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, i SR1, {15 DR #ffas, MHHHEF
EV6: ADDR=1, i SR1, i SR2, iZfifiE%
EV6_1: FTMRKbREEME, MHME 1 D735 R
EV7: RxNE=1, i DR #ifias, iZfipisE®
EV7_1: RxNE=1, i DR {74, 5 ACK=0 J:&fI STOP

D SR AT B, W B AR (1D BRI £ NA
2) EV5, EV6 F{f, il SCL 1K, H2IAHMN A sequence $iAT 45
3) EV7 ¥ sequence W AUE AT KIE TERATHAT 5E 5. 78 EVT, 1 sequence ASRELE AT &I =17
T e BT, BOE . MEFEM BTF AAE RXNE, X AERAH 2 mig 1@ .
4) EV6_ 183 EV7 1 #Hf+ sequence W Zi7E 41T Z 1L i) ACK Z Hil 5 H o
Method 2: EXANTTERINAZRR: 12C MR ENARAER®INGS, REFHEATR
HXANT%, DataN-2 A #iE, B/ DataN-1 2 J5, MigEHi K (RxNE F1 BTF ##E &) - 25,
FE1L DR %747 721 DataN-2 #, 15 ACK fiz, LA#fifR7E DataN ACK Z Bi#iFfi. fEMbZ /5, fEik DataN-2 2
J&, BAfL STOP/START i, i DataN-1. £ RxNE &{)5, i DataN

7-bit master receiver

| S Address I A | DATA1 | A I DATA2 | A | |DATAN»2| A |DATAN»1| A | DATAN-1 I NA | P |

EV5 EV6 EV7 EV7 EV7_2 EV7

Bl 25-7 J7ik 2: N>2 B ERURE R R 7
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, Jti SR1 #fras, 15 DR & (748, iHEF %A
EV6: ADDR, Jti SR1, Hik SR2, iHE%L
EV7: RxNE=1, i DR #F {78l T %ML
EV7_2: BTF=1, DataN-2 f#f DR @i {7#s', DataN-1 f7{E shift @785+, 5 ACK=0, i DR ZF17#%+
DataN-2. Efii STOP, i DataN-1
Note:
1) EV5, EV6 1}, ik SCL WMKHF, BRI sequence AT 45
2) EV7 #ff sequence W Z{E Y HT 1 KIE FTERETHAT 585 . (E EVT, ¥ sequence ASBELE S HTAEH I 7715
i sE BT, $OE . HERAEA BTF AU RXNE, X AERARZEE 1 @i,
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o 3 NPT R

— RxNE=1 =2> Nothing(DataN-2 not read).

— DataN-1 received

— BTF=1, shift fl data & f7#=#} /2 full: DR F A&7 I DataN-2, shift %7 {7 #$47/ I DataN-1 => SCL
PR B LA HAh E R ) B

— HE ACK fi

— 1k DR @/ 1) DataN-2 => X5 3)) shift 27 /745X DataN %4k

— DataN #H# 5k (with a NACK)

— 5 START & STOP i

— i DataN-1

— RxNE=1

— % DataN
PAEVRAERE R N > 2 ik 1 A58 2 D pgail, EHIARKAE DT, 2 Wik

o 2 MR HE R

— HfI POS Al ACK fir

— %4F ADDR E 1

— 5% ADDR fiz

— HE ACK fi

— %5fF BTF # B

— 5 STOP fi

— DR MK

7-bit master receiver

S Address A DATA1 A DATA2 NA P

EV5 EVe | EV6_1 EV7_3

Kl 25-8 Jjik 2: N=2 i TR 3R B [ 5
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, JGi% SR1 arff s, 5 DR & (44, HEFIZM
EV6: ADDR=1, JGi¥ SR1 & ffds, Jaik SR2 & {7#, 5% ADDR fi
EV6_1: JLHIKHIbREAF . £ EVE Ja, MulZMhgts®Fia, ACK BiZyiE%
EV7_3: BTF=1, 5 STOP=1, Z/5i#M /X DR (Data1 # Data2)
Note:
1) EV5, EV6 F1f, ik SCL HfkHF, EHBIFHRN I sequence 4TS
2) EV6_1 H#44 sequence W I{E 41T 7T E 4 ACK Z R 5 1
o BAFIRIIBLR
— f£ ADDR HfFH., &% ACK fi
— %% ADDR
— 5 STOP =¥ START fi.
— TERxNE WG EAE, B8
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7-bit master receiver

S Address A DATA1 NA P

EV5 EV6_3 EV7

Bl 25-9 J5ik 20 N=1 I LR IE I f i 7
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, Jti SR1 #fras, 15 DR & (748, EFi%hL
EV6_3: ADDR=1, 5 ACK=0. i SR1 #f7#s, J5i% SR2 #if¢#%, 5% ADDR fi. £ ADDR #i&E%)5,
H STOP=1
EV7: RxNE=1, i DR #F {78l T %ML
Note:
EV5 HEff K SCL MK, BRI M 8 sequence THAT 45

25.3.6. HEARRE

25.3.6.1. B4R
FE— ik SRS A 4R, 24 12C B DRI B — AN SRR 0 45 1L BRI 25 1F = A 2R A iR . i
e BERR f# B A A1 Wi E 7 ITERREN £z, /=4 —A-rhif;
o 1t slave Bixl: HARHE LT, WARMAL:
— SRR Start 251, slave I\ N2 —A Restart, J4&fp bk s 1k 2644
— W REERIG Stop %1, slave T4 EE PF I AFEEAE, RIS RE AR BB 28
o 7t master Bix: BEFABERBULLR, [RIBS A0 41T MALHPIRAS o bl s PR e R A 2 rh 1k Y i B A
25.3.6.2. P& RW(AF)
P ORI — AN TR B, A RNE AR
o AF fig B AL, IR BEE T ITERREN £7, P24 —AN iy
o MRIEBBE]— /> NACK I, 2R AL
— WRZELT slave Bz, MAFREHUSZE.
— W RLT master B, A IAE R —AME 1R F B repeated start.
25.3.6.3. fi# %R (ARLO)
24 12C B2 DRI B B R P2 E A B ORA AR, R
o ARLO fr#tiift EAr, R E 1 ITERREN fi7, W74 —A ik
o 12C #1113 A B WA (MSL ML FR). 24 12C 210 £ T, TS IR R — A i B e i M
Hk, AH'E AT DLE RS B 2R master K i% repeated start 2514 22 Ji5 i v
o TR 2k
25.3.6.4. TR over IEHIZIT/IRE, under IEEZST (OVR)
7f slave 5, WAL AEK, 12C SO IEABREIRR, Mu oS8R E— 1 (RXNE=1), {H
E DR ZFAFa AT — AN R A s i, R ZE over IEHRIBATHE R
LR
o S B S
o 7f over IEHIBATANRIT, BFNIER RXNE fr, K ik 88N i% 5 Rk &G — IO IE R 715
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7E slave #E T, WA IEREAER, 12C 3 D IEFERIESHRRT, 76 F—NF IR BBk 2w, B i EdE
AN DR FAER(TXE=1), WK AR LR, T
o 1E DR Z5 4728 TR — AN 79K b o 2%
o FFRIZHEAE KA under IEHIZATASI, el N 5 7 R BB S . Ik % 12C SR HELE R
SE [ [A] 5281 DR 754725

TERIEF—AFHIN, BATLEHFR ADDR 2 J5 HAES —/> SCL EFHEZ IS N\ DR #4748 WRA R
Xk, WO B E A AN

25.3.7. SDA/SCL 8

o U AVFI Bl ZEK

— KiEaHA: WR TxE=1 H BTF=1: 12C 5 LEALA AT PREF I B AR, PASEAFEF B SR, SR /R4
5 1B 25 A7 45 (DR A shift 25 /7228 #1002 25 17) o

— AR @R RXNE=1 H BTF=1: 12C # HI7EECEI B 745 J5 OR P I B 4 9IS, DLAERF AR5 SR,
SR G LB 27 17 %% DR(DR F11 shift 27 47 25 452 Wi 1) o

o UIRTE slave A H2E (I B ALK -

— R RXNE=1, TEHE] A7 10T DRIGEA#EH, WK ove IEW BT HW BB E— 7N E

Ko
— WER TXE=1, FELAURGETAT Y Z A ABCA HEdE S DR, Nk under IEH 81T AR A5 5R
2R

— R ARSI S AR ] o
25.3.8. DMA &K

DMA &R (U A RERS VI THR AL . SORI R A A7 2802, By Bl 25 A7 2880, 7= 2E DMA
K. DMA WZIFE 2 H - AL 445 R Z B W1 aa b A BE . DMAEN fi7 (12C_CR2 #A7#s4) @27t ADDR
F R AR

7 master 5% slave f, i 4k fE I RE( A, DMAEN {7 ] LL7E{E % ADDR 2 | i) ADDR 4[]
BN, DMA iR T F A S 2 AT N . 24 DMA FE 4 %E K ik 3 DMA % 5E [R1{E R, DMA
controller [i] 12C k1% EOT (End of transfer) , 377/ transfer complete F i (S A W e %60 -
e Master transmitter: 7E EOT W Wik F2 74, TRk DMA iR, SRE7E4E] BTF )5, EAL stop 4%
.
e Master receiver: MEHINEHE L H KT 8%+ 2 i), DMA controller &% —M#EMEE S EOT_1, 'EXfM
DMA f&8gi(Z 14 —1). WIRTE 12C_CR2 F /78 E T LAST i, BEM-7EKIESE EOT_1 BT~ —AN%1,
¥ BB i% NACK. fEH BT AL VRIS LR, I AT LAYE DMA A& 58 AR P b IR 45 R 1 v 7 28— AN 1R
25.3.8.1. DMA 1%

i BA7 12C_CR2 #7411 1) DMAEN £z, wJLLffifE DMA #58:. R % TxE fifff Ehr, HdiHk th DMA A
B FIA76EX, ek 12C_DR % /7#5. N 12C 4rBL—4 DMABIE, FihAT LA NP RR(x REIES):
1. {£ DMA_CPARX 7 f7#% F % B 12C_DR aif7-aethlib . BIRKERGA TXE TG, MAFESEIE 2= IX M
k.
2. {£ DMA_CMARX Zifr-ds H i A A il . BOR AR TXE F4F 5 WX M7 X f£15 % 12C_DR.
3. 7£ DMA_CNDTRx #i £ 3 Hi BT AR 7 1 8. £ 8 TXE S5, ICERgh .
4. FIH DMA_CCRx %5 17 # i) PL[O: 1147 i B i i f e
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5. W E DMA_CCRx Zf7#5 1) DIR Az, FFEARHE S H 5K AT AT B 72 58 40 50 B — 2 B4 30 5 s 7 H v
R,
6. B E DMA_CCTx aif7-as L EN {730 .

4 DMA #5128 h % B ISR A H O 58N, DMA 5618845 12C 45 1 5% —/MERZ5 3
EOT/EOT_1 155 . MW RN T, ¥/ —/ DMA .

e R DMA #EAT ROERE, ANERE 12C_CR2 ZA7#% 1) ITBUFEN fi.
25.3.8.2. DMA £

I3 E 12C_CR2 #1745 *H ) DMAEN £ ] LT DMA ez, AR B 80E 7191, K 1 DMA
£ 12C_DR Z /288 AR AL 5 B B MIAEA#% X (3% DMA 5 H). ¥ 8 DMA I8 HET 12C $2Uk, ATl T4
PR(x 2IHiET):
1. /£ DMA_CPARX %17 & 1 # B 12C_DR 5 /7 s fithhil . Hrdiobe 766 RXNE F4 5 Mtk sthohik 4% 3% B 77 %
X
2. 7£ DMA_CMARX %7 785 B B Al X Mkl . R AE SRR RXNE FH44 5 A 12C_DR 7 A7 345 1 21| I A7 it
X
3. 7£ DMA_CNDTRXx #if£-4% i B AT % A 7 11 8. fE8 RXNE SF4F)5, MUEIS 308 08
4. 1 DMA_CCRXx 77 {74 H1f#) PL[O:1]AC B @t k2
5. i# % DMA_CCRx %1775 H1 (1) DIR Az, 4% S A 2SR AT LA 15 B 7 A5 A4 i 56 B — 2F 504350 50 JSU IR R H o T i
6. ¥ E DMA_CCRx 2if7as 1) EN A7 Bt %8 .

4 DMA #4128 h % B ISR B T2 58U, DMA 5518545 12C 2 10 5% —MEMZ R
EOT/EOT_1 &% . {EHB R vrifEoe F, #7r=4—4 DMA Hilfi.

T WRAE ] DMA BT EARE, AREEE 12C_CR2 Ziff#+ 1) ITBUFEN fi7..

25.4. 12C H
# 25-112C FribriF R
w1 W 24 E D VR AR LTI
His L B K% (Master) SB
Hihk & k% (Master) 3¢ HibibULAC(Slave) ADDR
ITEVTEN
S 2% 1E(Slave) STOPF
Fs 71 e e A% BTF
B X B RxNE
ITEVTEN #1 ITBUFEN
KIBGEMIX 2 TXE
R R BERR
ff % ZE 2% (Master) ARLO
] 57 2 T AF ITERREN
R OVR
PEC 4% PECERR

25.5. 12C 7%
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2 4E 28 7] LA half-word B3 word 511 .
25.5.1. 12C =43 fF4s 1 (12C_CR1)

Address offset:0x00
Reset value:0x0000

15 14 | 13 | 12 11

10 9

SWRS | Re | Re | Re | PO

AC | STO

STAR

NO
STRETC PE

ENG Re | Re | Re | Re | Re

RW RW

RW | RW

RW RW

RW

Bit Name

Reset Value

Function

15 SWRST

RW

AR
UYERIT, 12C 4T LA0RE . SRR
W, TR 12C (05| BRI, SRR
=&x

BN o

0: 12C AT EADRE

1: 12C UL T B ADIRES

VE: AR LU T error 88 locked (RSN 57 4]
446 12C. a1 BUSY Al 1, fERER AR
MESIEE 1o 2t

14:12 Reserved

RES

Reserved

1" POS

RW

ACK/PEC iz & (JHTHdE#E0 , WA E L
TER LA, B PE=0 I A G

0: ACK frf& i i # A ar 4725 A IEXE RIS 1)
FIHI(N)ACK. PEC Ak B M TR AL o 798 N I
F& PEC

1: ACK sl FER A 25 A7 28 BAEWW T — A7
THI(N)ACK. PEC N7 HHTERS A 75 47 2 L Hz
R — 512 PEC

H: POS 7 RAEFTE 2 W HHRIRBCE H, 4T
TERWEIR 2 T .

9T NACK 25 2 =275, WAZiTEis Rk ADDR 2 J5
H R ACK {7,

RNT RN 2 NF 1) PEC, DATERCE T
POS {2 i, ADDR stretch Ziffit % & PEC

AN

7.
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Bit

Name

Reset Value

Function

10

ACK

RW

FiEAERE . AT BALAEF 1% 748, B PE=0
I A FE %

0: JoRiiR[A|

1. R EIRE R, (LR
Mok B

STOP

RW

IR, AT DL NS B %A A8, 5L
RN BT IR AR, AR, R
RIS BT IRI,  TEAE E A

FEFMAT:

0: EAFILFKM=E

1 1B B0 T AR A BE M AT IR S 1 R R A
IR

FEMIEA T :

0: EAFILFKM=E

1 52T 1 A4 5 R SCL A1 SDA £k

START

RW

/e Sy e S
BAFFTEAAE TR A A4, BEARAK RS
5y PE=0 I 4435 % -

F R

0: JToih s

1. HE AR AT

M

0: Jolgdfis A=

1. BRI, PERBRAT OFBEEME3)
Y1#: %) master mode)

NOSTRETCH

RW

LB R (Slave)

%4 ADDR & BTF fp &k EArif, A HT slave
R BN EK, ERREAEE AL

0: ARVFIERIEK

1: LA IE K

ENGC

RW

JREE Y M RE
0: ZEib)#Erpny, LL NACK iRk 00h
1 FOVFSHEMENY . DL ACK mi R ik 00h

5:1

Reserved

RES

Reserved

PE

RW

12C AL e«

0: %1k

1: 12C f#fE

VE: RIE RO W IEE AT, 75 ST
GG, 12C BEHAE IR )7 AR A
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Bit Name R/W Reset Value Function

/B S G PE=0, Frf BIAL 05 .
EFEBAT, WG R ZH, AANRERRIEAL
i E [ STOP/START/PEC fi7, {ERIHERRIXANIZHT, BAFAERATIEFIN 12C_CR1T 5 #4E: &
A RES Y 2 R E STOP/START/PEC fi.

25.5.2. 12C #7452 2 (12C_CR2)

Address offset:0x04
Reset value:0x0000

15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | LAS | DMAE | ITBUFE | ITEVTE | ITERRE | Re | Re FREQ[5:0]
S S S T N N N N S S
RW RW RW RW RW R R R R R R
W wW
Bit Name R/W Reset Value Function
15:13 Reserved RES - Reserved

DMA 5 J& — IR &% -

0: Kk DMA [ EOT A i (A5

12 LAST RW 0 1: T DMA ) EOT & & FIf&4

Ve ZALE R HMOE I, TR IR R — IR
s T LA — 4 NACK.

DMA iR e

11 DMAEN RW 0 0: %51 DMA % 3K;

1: 24 TxE=1 5k RxNE=1It}, ft¥F DMA &3k,
LR b R RE

0: 34 TxE=1 8¢ RxNE=1 I}, ARp=2E ik

1: ¥4 TxE=1 5k RxNE=1 i}, F2AdpEplk OR
& DMAEN £ /&)

PR

0: %1k

1. fovr R

FERAIAET, A=Az b

SB=1 (FHFD) ;

ADDR=1 (FE/MHEx)

STOPF=1 (MHED

BTF=1, {H&A TxE 3 RxNE F{f

R ITBUFFEN=1, TxE F{fH 1

R ITBUFEN=1, RxNE F{fHN 1

8 ITERREN RW 0 HH P BT A RE

10 ITBUFEN RW 0

9 ITEVTEN RW 0
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Bit Name R/W Reset Value Function
0: ZEIEH b

1: SOt P
FERBIFAET, Az i
BERR=1

ARLO=1
AF=1
OVR=1

PECERR=1

7:6 Reserved RES - Reserved

12C BBl

DA APB IS f A T B X A A7, LA
5 12C Wil FRE M %EdE setup 1 hold B[],

B/ NFOVE R BEE AR & AMHz (bR, B
100k) . 12MHz (400k) , B KA H Fei
17 APB B 81451

000000: 2t

000001: Zkf

000100: 4MHz

5:0 FREQ RW 0

100100: 36MHz
110000: 48MHz
KT 100100: %%k,

25.5.3. 12C H S Hibk&F 745 1 (12C_OAR1)

Address offset:0x08
Reset value:0x0000
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Res Res Res Res Res Res Res ADDI[7:1] Res

RW | RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function
14:8 Reserved RES - Reserved
7:1 ADDI[7:1] RW 0 B O HE 7~1 47
0 reserved
25.5.4. 12C H3EF 74 (12C_DR)

Address offset:0x10
Reset value:0x0000
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res Res Res Res Res Res Res Res DR[7:0]
RW|RW |RW | RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function

15:8 Reserved RES - Reserved

8 P HdE A A7, T N SE PR AN ST Y buffer JEH

—AHhl, 3T AEBEREI RS (RX_DR) « J&

BERIER DL ESE (TX_DR)

RIEAER:

M A2 DR AA788 (SERREE TX_DR) , H

A E R . — BRI (TxE=1) , WUERAEAN

T — A TR SR S DR T 4745, 12C Yol R R

L R -

A

7:0 DR([7:0] RW 0 PRI 358545 LR DR w798 (SEFrsg RX_DR)

(RxNE=1) . fEHEIT 7% (RXNE=1) ZHiik

AR A A, BT SEILESE A BRI

i

1) 1t slave #5UTF, Hihb A4 copy #EEHE 25 /73
DR

2) REAFAALFES I (R TXE=0, RS AR
174D

3) WRAEALE ACK ki &2 ARLO S, IR EIH)
FHALH copy BIHUIR A A48 B, I A RE 3]

25.5.5. 12C REFHFE(12C_SR1)

Address offset:0x14
Reset value:0x0000

15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | PECER | OVR AF ARLO | BERR | Tx | RxN | Re | STOP | Re | BT | ADD | S
s s ] R E E S F s F R B
RC_WO0 | RCW | RC_W | RCW|RCW]| R R R R R | R
0 0 0 0
Bit Name R/W Reset Value Function
15:13 Reserved RES - Reserved
FERUN KA PEC HiR
12 PECERR RC_Wo0 0 0: 7t PEC #1i®, #:4Z2| PEC J5iR[El ACK (4
2R ACK=1)

400/463



PY32F030 ZR5|&EF#

Bit Name R/W Reset Value Function
1: f PEC %%, Ui PEC Jaik [l NACK
(R4 ACK AT fE)
AL HAES 05k, B0 PE=0 B Hifl fHi%
T 8 R BAR &
0: Toid#/REL
1. IR
2 NOSTRETCH=1 I}, 7E M R iz b1
B
FEBMO A P 2 i B — A 745 (4% ACK
LB Bl A AR B R R
" OVR RC_WO 0 MHT 7% & 2k
FERIFMEA P 2 BRE— AT, HBH
RS NI A 7788, [FRE R R 1%
£}/ &
EALHAEE 075F, B PE=0 I HIEAHE
VE: WSRO AR 0 SR R A TR R R
SCL [ EFHE, RIEMEIRZAMER, FHRE
TRFFIS () B
L2 SR bR
0: A RE I
10 AF RC_W0 0 s PO
YNGR BB, AR B AT A .
EALHBAE 075, B PE=0 I G
R ER (ERRD .
0: BAEWMBIHEE R,
1. R MR R
MO R EX DR IE RIS 51— A EVUN,
9 ARLO RC_W0 0 ¥ BALZ T AN
AL BMS 03 kR, B7E PE=0 i i A1
£ ARLO HfF 2 J5, 12C 210 H 35046 (] AR X
(M/SL=0)
SRR
8 BERR RC_WO0 0 0: Toileahmli 5 ik 2

10 AR ECE T RS A
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Bit

Name

Reset Value

Function

2 LRI B4R R R B (5 I 46, TR
ZAIE 1.
EALHBES 05k, Si#E PE=0 A i {FiE

TxE

AR R CRIERD Fr&o

0: HEEHIEHRAET,

1 HE A A

TERIBHERIS, e 27 A7 3 N I AT 1,
FER IEHIE B BOAS B %A

B S HE E) DR FAER SRR AL, BIERE
—MEIEEUT LM, B PE=0 I ¢ A
FER.

IR E]— A NACK, 8l — AN R 5
PEC (PEC=1) , M ABEN .

I EBAFE IANERENEIEE, SEE T
BTF I 5 ANHHls, #ARETEIR TXE £z, Kyt
s AN

RxNE

HAE A adEs R bR

0: Hdi T a7

1: Kl A A7 A AR

FEROT, BRGNS, BT
o ERUCRIE B, I FAERRAE L.
BB AR R S RS R A
524 PE=0 I B AHE R -

E: BWE T BTF I, SRR RXNE
7, B e HE 25 A7 20T i o

Reserved

RES

Reserved

STOPF

IR REIIAL CAED

0: FAHRMENE AL,

1 KB LA

E—MNEZ G CnE ACK=1) , HMNBEATEL
2k LAS I B (SR, TR AL E 1.
WA 12C_SR1 FA7#s /5, *T 12C_CR1 %47
SR IERRZAL, B0 PE=0 B, TE{}E
BRAZAL o

VE: EY® NACK J5, STOPF i A&BE £,

reserved

BTF
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Bit

Name

Reset Value

Function

1. FLHR I AR

fE R AL PR B A% 74 (X4 slave f5

i, NOSTRETCH=0 i}; master &=, 5

NOSTRETCH £3) :

— B, R AN CEE ACK ik
oo H Bl SR B W
(RXNE=1)

—  RIER, M AR R R %, B AR
T RIERME S AHEIE (TXE=1) .
B 12C_SR1 i aea, e 25 17 as

(B S AR R bR s BRI — AN G B

IE%AE)E, B PE=0 I, Ff#fhiskk.

7

EWE]— NACK J5, BTF i AL B A7,

ADDR

bk Ok i% (B kUL EL (AR .
WA 12C_SR1 wiAFas /A, ik 12C_SR2 %
FEARHIBRRZAL: 4 PE=0 B, BAEIHERR.
HibEILEE (Slave) :

0: Hihi-ASUCAC B A R b5

1. WB Rk DE AL

U BB M HibEE OAR #7453 E% general call i
HEVCHE, BEAFKE EALZAL

Note: 7t slave 0N, HEFEITEEKIEE
sequece, BI7E ADDR #Bf7J5, sLik SR1 %77
#, Wik SR2 HEAE.

HbkCURIE (Master) :

0: Ml KIXEALER:

1. HuhbE RIK LR .

7 frdihbE, 4UYiE| ACK byte J5E fir.

Note: 7EUH| NACK J5, ZEFfrEas N BN

SB

BahbrE (A .

0: RAEILEIGHKI

1 RIAKRIF O KL,

—HRIREI AT, EAIZFF A

— BRI 12C_SR1 A fFdsJa, X HUE A A7 AR
FEARRERR A 8 PE=O I, hEHE

25.5.6.

12C JRE&F 725 2 (12C_SR2)
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Address offset:0x18
Reset value:0x0000
Note: Ef{fi ADDR Fr&AL#EE: 12C_SR1 #7848 o b B AL, 1% 12C_SR1 Z JG F ik 12C_SR2 #p /745, i
% ADDR Fri&Efr. Kk, XAERIL 12C_SR1 2747 4% ADDR {4 B 78t STOPF Ak E S, 12C_SR2 #F

FEER A AR

15

14

13

12 | 11

10

4 3 2 1 0

Res

Res

Res

Res

GENCALL | Res | TRA | BUSY | MSL

R R R R

Bit

Name

Reset Value

Function

15:7

reserved

GENCALL

IR b AR .

0: R HEFEAY L5

1: 2 ENGC=1Itf, W/ HFn po it

S Ve S N o I =1 b 8~ Rei0] /i S G
5 PE=0 I, REMERRIZE 74 -

Reserved

RES

Reserved

TRA

FIEIR &

0: RN RIHE

1. B oAk

FERA LA BUSE R, 1237 A7 A AR 4 St
FH RIW ALK BGE -

MR ES & (STOPF=1) , s EE M
GaAIE. B MR AR (ARLO=1) , 2%
PE=0 itf, ME{FHBERZA A4S

BUSY

BEATRRE

0: 7ERZ s imin

10 FE 2 FIEAE AR it i

Lkl 7] SDA = SCL MR H- P, ffF B AL,
IR — AR, B

A AR N AT IR AT R ZRIEIR, BN
WAER (PE=0) BJi%fE SATIIRME 3.

MSL

F B

0: slave

1: master

—MEE O T R (SB=1) W, flfFE A
— R BRI B —AME RS (STOPF=1)
fhEk (ARLO=1) . 54 PE=0 i, EfHE

IS4

o
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25.5.7.

12C B $hiEH| 7 772%(12C_CCR)

Address offset:0x1C
Reset value:0x0000

15

14

13 12

11

10

F/S | DUTY

Res Res

CCR[11:0]

RW

RW

RW

RW

RW

RW RW

RW | RW | RW RW | RW | RW | RW

Bit

Name

Reset Value

Function

15

F/S

RW

12C FEREFIEFE .
0: FruifEst
1. Pt

14

DUTY

RW

PUs AR U 1 & 2 L.
0: ‘ﬁ%ﬁjﬁfﬂ: Tlow/Thigh=2
1: ‘ﬁ%ﬁjﬁfﬂ: Tlow/Thigh=1 6/9

13:12

Reserved

RES

Reserved

CCR[11:0]

RW

PRI ARAERL T A ez A S R B (EME
F T
AR BN T R B E BT SCL B
® R
v Tuigh=CCR x Tpclk
v" Tiw =CCR x Tpclk
o HuEm.
v' DUTY=0:
Thigh=CCR x Tpclk
Tiow =2 x CCR x Tpclk
v DUTY=1(i% %] 400KHz):
Thigh=9 x CCR x Tpclk
Tiow =16 X CCR x Tpclk
s
1. RVFREMR/ME Y 0x04, TERIE DUTY #
AR v iR MEH 0x01
Thigh=triscu)+w(scih)
Tiow=tscuyHwscLy
IXLEHE N A I R A
R 24 PE=0 I A4 REC B % a7 47 35+
fox 224 /& 10MHz [ 8 50fy, JXFE AT BUIE )
7 400kHZ F)BRIZE I 15 72 98-

o o o w0 N
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25.5.8. I2C TRISE #77#% (I12C_TRISE)

Address offset:0x20
Reset value:0x0000
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Res Res Res Res Res Res Res Res Res Res TRISE[5:0]

RW | RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function

15:6 Reserved RES - Reserved

FEPRIEARAERBE T (B R BT ) (D
X7 N iZ IR HEE master mode T, SCL &/
[ 88 1) B R R8I ) o SRR A I (92 K018 SCL
TR R (R 2 b, SCL #RAEfRFE—AMRE
XL BEE N 12C LR LA H BRI
SCL LFtufla], $4KBIEHN 1.

5:0 TRISE RW 0 Blhn: drAERLCrh Ok L VF SCL BT[]
1000ns. IS FE 12C_CR2 # 74 FREQ[5:0]
4T 0x08, Tpclk=125ns, Ml TRISE il
B 0x09 (1000ns/125ns=8+1=9) .
JEUE A It r LN TRISE W .

IR EE RA BRI BHGH 5 N TRISE,
LA OR tron S50

2 PE=0 I A REB B I 4.
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26.

26.1.

BHRRAP RSB KRS (USART)
4

i R A WOR #5(USART)FR At T —Fft R 177 25 18 ] AR HENRZ 5340 B AT Bt i U A se a6 2
[A)EAT A TR e 4. USARTAIF 70 B 3 R A a4 {3t 96 Vi Bl AR R ke 9%

S D LR A AN TGS . B eV 2 A PRI

i 2 2o 4 HCE 1 DMA 7530, W] DS sy i e £

N
(o]
N

. USART = E &

AL S A S

NRZ #rifEds X

AIBCE 16 5 a0 8 5l RAE, MY N7E S B AN N s 2 P 1 R 1
KBNS FH B0 7T g R e 2
S EES Rl

AR IS K 8 freli# 9 AL
AIECE AL (1 B 2 4D
(7] 25 A5 R DAy () 25 308 TP I e i L ) e
BAZE XTI

37 0 I R AU A R
EPEIRAE

i DMA G il ik s
R AN

> 2L buffer i

> Ri% buffer &

> B

B et

> RIEREAL

> R AT RS
AR 5 R R BT

CTS &
TR 2 A7 4

o 1) 2 28 75 PR

T A 1R

TS R

e 1A

o W 1%

Z A E S

ES

V V.V V V V V V VY
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> AASBHEANULES, 0 EE B
B NERERR e 3T 2 PR A I AT s 1 s A

26.3. USART I s #i ik

USART #$ [liE = A 5] 5 Hofh 15 s E BeE — 2 AT USART WUABE S £/ FZRA M. Bl in
N (RX)FI A 1% Hitfs it (TX) o
RX: HZUSCHds s AT % o i i SRR X B A, AT Mk S 25040
TX: RIEEHRGH . RIEREE LR, S s IR e R VO w OACE . MRIERPIIE, JEEAREE
PEIE, TX ST . RS iisC e, Bk /O D R F T3 i R il
JELRAE R BT RLAL T RDIRAS
— A
— MR8 5L 9 fir), FARA AL AERT
1 2 ANHE A7, H IR BA HE i 1 45 R
18 o B R R AR 3 12 SRR 4 A/ NN 2R O ik
—AIREFFLH(USART_SR)
B 7547 %3 (USART_DR)
— MR R A (USART_BRR), 12 {7 [l 50A1 4 7/ %
TE RG22 R 41 5]
CK: RIXZBHTEhEIH
eS| g A TR P AR e e, (78 Start A7 F1 Stop A7 A BBk ke, B4Rk, wPATE B S — AN
P73 H — NI B kR o B T BASE RX B DI, X RT LA SR B 131 A R 007 27 A7 2% I /0 4 %% (9 n LCD
IRBAR) o Bl AR PR A AR A T AR ) o
B 5] BERE R b s e 7
B nCTS: WEMRKIE, HRmi T, 7520080 gl T BT — ) i 8l ki .
B nRTS: KIZiER, #HREHEF, R USART HE& U7 B .
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PWDATA PRDATA
7%
Write DATA REGISTER(DR)
CPU or CPU or
DMA DMA

Receive data
register(RDR)

Transmit data
register(TDR)

™ “— IrDA I
Ry [j—. SR
EDDEC Transmit shift register —{ Receive shift register
SW_R 5 __,| BLoCK n n
X \
GTPR
| eT | psc | CKCONTROL  |—P»[] CK

o P L I O

‘ DMAT ‘ DMAR ‘ SCEN‘ NACK‘ HD‘ IRLP‘ IREN ‘ LINE ‘STOP[l:O]‘ CKEN‘ CPOL‘ CPHA‘ LBCL ‘

CR2 CR1
USART Address ‘ UE ‘ M‘ WAKE ‘ PCE ‘ PS ‘ PEIE ‘
RTS +— HARDWARE ‘ M
FLOW
cTs CONTROLLER
l \ 4 \ Al Receiver
_| TRANSMIT WAKE |_ | RECEIVER clock
"] CONTROL UPUNIT [ »| CONTROL
CR1 SR
RXNE RW
‘ TXEIE H TCIE‘ I ‘IDLEI# TE‘ RE‘ U ‘ SBK ‘ ‘ cTs ‘ LBD ‘ TXE‘ TC‘ RXNE| IDLE‘ ORE‘ NE‘ FE‘ PE ‘
(A
USART INTREEUPT P
CONTROL N
USART_BRR
TE > TRANSMIT RATE
CONTROL
—{ /16 ‘ ‘ JUSARTDIV }47
? ‘ DIV_Mantissa ‘ DIV_Fraction
fociie 15
(x=1,2) 4 0
RECEIVER RATE

RE — CONTROL

Conventional baud rate generation

Kl 26-1 USART #HE

26.3.1. USART #HiEHiR

S KT DU USART CR1 ZH77 58 i M i, TEHEAR 8 5% O fir. 7E iR, TX AT,
4% 1B Ar TR A T v

SR SRR 78 A i VLR — A SR BB T, R TR 8 T Bl iR — WU TF 4G 0 (17 B B it
35 T 1% 1B R o

T 45 2 A — A 3 P 4 S O (A L BB, °0°). FEMTFFRE S EE T, R 1% 8 T4
A1 8 2 AME AL SR R A T

RN — S R e R AR SRR, 4 RO% BRI B IS (A R L o T B AL, 4 A A
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9 bit word length(M bit is set),1 stop bit

Possible

parity Next Nextdataframe

Data
frame

Start it start
bit| sito [ sit1 | sit2 [ i3 | sita | sits [ site | Bit7 | Bits8 [5i0p | bit

bit
Py
Clock 1L

Start
bit
Start

] Break frame i
Stop bit |_
bit
** | BCL bit controls last data clock pulse

— Idle frame

8 bit word length(M bit is reset),1 stop bit
Data Possible

frame parity Next
Start start

it
bit | sito [ sits | sit2 [ i3 | sita | sits [ site | Bit7 [g0p | bit

bit
Clock 'T*_L

Next data frame

Start

bit
| Start
Break frame m bit |_

bit
** | BCL bjt controls last data clock pulse

— Idle frame

262 FRER
26.3.2. RiLa

RIXPEARIE M ALAPIRAS R 8 sk O AT fIEHE 7. M RIEMREAL(TE R BN, RIER AL 517 5% P s
76 TX W FAg s, A B Bh Bk 75 CK B4t .
26.3.2.1. FHKRIE

1E USART KAl 78 TX 5| g 2e % B R B RE L. EibE R USART DR HEFEHEE5 T —1
PN BB L 2R N B R L B A7 B 2 B H 2 1 8% .

BT ZATHEAE — MR PR EA: 2 EIRERE AL, HEH A E . USART SCRFL frfs b A7 1
H: 12 MR,

T
FERIRAR I ANRER AL TE Az, S INPRBER TX B ERIEE, BO9BRs 3 B s b . IEAE AR i 24
i = k.

TE R30S oK R — A 2% R i
26.3.2.2. R[fC B HEIEAL

Bt AN 5 2 32 PRV LT (B AT G o 4% 1) 27 77 4 2 IO 134 12 HEAT SR
1)1 AME AL A IR R BRI
2) 2 AMF AL ATH R USART A5, SR 2 LUK 1A i A 1A 2 A 5

2 N MUELHE 145 1A
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WiFWE 10 AR, JRERFIEAL(H m=0 i), B 11 AR, e IEAZ (m=1 ). A AT REfE 4T
KA (R T 10 5 11 4).

Possible
a) 1 stop bit Data !
frame parity Next Next data frame
Start bit start
| bit| sito | sits | sit2 [ sit3 | sita | sits | site | sitz |Stop bit
bit
—
IR I N O B O B O B
b) 2 stop bit Data Poss!ble Next data £
frame parity Next Vextdata frame
e bit start
| bit| sito | eits | stz | 83 | sita [ sits [ site | mit7 [2stopbit | |

Kl 26-3 BLE T IEAL

(W= ¥
1) @i fE USART_CR1 Zifras BN UE A KiE USART
2) 4ift USART_CR1 [ M ke X 7K.
3) 7 USART_CR2 ¥ {1k fhr i
4) WKL 2% (E, BB USART_CR3 Hif] DMA ffi e (DMAT). 142 2% b 233815 i iR Bid B DMA
TAEH.
5) FIf USART_BRR %517 283 F 2 K (i
6) W& USART_CR1 i) TE iz, Kik—A75 MR N EE — IR Kk .
7) ERGEMEHE S USART_DR 2 A2 8% (WL EIE B TXE f1). 1ERH —NEE M T, MRk
MR EE SR T.
8) £ USART_DR Ziffesh B NIfa — M7 5, EE%ME TC=1, wFRnia — MR M MR . 4%
FERM USART Bl Bk NS AU AT, 7 EHIMEMA R, B i 5 — Ak
26.3.2.3. BEHERE

THE TXE AL 8 I B 27 A 38 10 S ek e Bt . TXE A ek B 8, B3R

B O TDR Bk BIRe AL 2r A2 4%, HUR RiZE C&E IR

TDR 2 f7- 8 B8 7

TN T ABES 3 USART_DR 2577 28 T AN 78 7 56 BT A0 B dfa

R TXEIE Mg st B, AR &R 74— b

RIS USART IE7ERIEH MR, X USART_DR Z /743 15 #8447 1k TDR /738, JRAE 40164
2 ORI T2 AR S RS A B A7 S

R ILE USART A ERIEHHE, T 2HIRAE, X USART_DR 7251785 (15 ¥/ B AR SR UL RS 7 75
17e%, BURAEITM, TXE Mg Eike.

MUK % SE R (5 A R 3% 5 ) B E T TXE i, TC A&, Wik USART_CR1 #iff#s 1) TCIE
Rl B, 2= A i

fE USART_DR #FAE3 T 5 N T ieJa — MR 75, 7ECH USART B2 1 5l 15 B s il 28 10F A\ IR Th R
ROEN FE)Z /T, DA% TC=1.
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i R B R Bk TC Az
1. % USART_SR %17 %%;
2. H—X USART DR % 17#s.
FE: TC A nl LB RN S 5 0 KIE R . HhiE T 07 MR 2 b 2l Bl M

preI:::bIe Frame 1 Frame 2 Frame 3
TXline HEEEEEEEREEEEEEEEEREEEEEEEEE
Set by hardware cleared Set by hardware cleared
TXE flag - /’\ by software r\ by software
Set by hardware
USART_DR| F1 ) R \ =)
TC flag \ \ 3 /‘

\ ‘ / j / Set by hardware
Software ) Software waits )

enables the Until TXE=1 and writes F2 TCis not set TCis not set TC is set because
USART into DR because TXE=0 because TXE=0 TXE=1
[
Software waits Software waits Software waits
Until TXE=1 and writes F1 Until TXE=1 and writes F3
into DR into DR Until TC=1

Kl 26-4 TC/TXE behavior when transmitting

26.3.2.4. WiFFRF5

WE SBK Al A —MMITRT S . WioTW R M Az, dniRE SBK=1, 1E5ECE I #dl Kik)E, KA
TX &L ERIE—DWITTFFS o WIT 577 K& 58 RO (TEITT 755 115 LA I ) SBK A 5 A7 . USART fEf ) —
AW 45 R AR N — 5, DLARIE BRI — Wil AR 4R A7

R WRTETFAG RIE W 8, B EALT SBK A, Wit fF S AR %E . WIRERIEH MEST
WroTmT,  SBK ALRAAE BT —ANMT AT s bz 2 5 B .
26.3.2.5. FRAS

BN TE #5815 USART 7258 — A Ha i A% — 25 R it

26.3.3. BUER

USART ] DI#HE USART _CR1 ) M 4%k 8 Arek 9 47 s+ .

26.3.3.1. FFEAATRI
7 USART o, UURHHAE —NRFRRIRFE A, B4 AT B — N as i . iZ/F508: 1110X0
X0X0000
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RX state Idle Start bit |

RX line w
IR R EENE R RS R

sample | 1 2 3 4 5 6 ! 10 11 12 13 14 15 |16 |
clock | | i P
i i .Sample. P
i i -values- i i
real X | Lot
sampleTTTTTTTTTTTTT tttt
clock | X X X X X |1O 11 12 13 14 15 16 ,
i i i i P
i i i i 6/16 0
1 1 1 1 L | 1
1 1 1 1 1 1
b 7/16 R P 7/16 P
i i i i e
1 1 | 1 1 1
1 1 1 1
1 1 1 'I
v ro

iOne bit time
1 1

1 1 1 0 X O X O X O 0 0o 0 X X X X X X

Falling edge At least 2 At least 2
g . 8 bits out of 3 bits out of 3
detection
at 0 at 0

Kl 26-5 FFUa Al

WRZF A TERE, A IR H AL 46 A7 T S (] 3 72 PRIRAS (A 15 B AR A7) 5 TRV . iR 3 AR
FESHONO(FESE 3. 5. 7 ALIIEE—UCKAE, FIZESE 8. 9. 10 58 —CKAEHON’0), TIE IRk AG A, X i
B E RXNE tpbfin, W1 RXNEIE=1, W=k,

R FIR 3 KR 2 LA 2 N0 3+ 5. 7 MEHIRAF S AIEE 8. 9. 10 AR ST, FRAMLIARLTIER
EHR, AR SR E NE MR EAL . WRAREI R XASAE, Wb RGO T R, el #s 2 1ml 225 N
RE A B BARENL).

WRAT— R 3AREE A LT 2 420 (5 3. 50 7 ALIFERFE MBS 8. 9. 10 A fFsRAE£), A4 RIR A
RREE RN, (HR S E NE WS IRER.
26.3.3.2. FREK

75 USART #ZUS0018],  Hicdis (1 A A 200 1 Je A RX IR E. fE B0, USART_DR #1788 & 104
AR T PR AR BRIOR A  A7 2 2 1)

fic & P IR
1. ¥ USART_CR1 Ziff#+f) UE & 1 K USART.

2. %%fE USART_CR1 i M fir 5 X 7K

3. 7£ USART_CR2 4515 147 1)/

4, WMRFLEEIEE, % USART_CR3 F 1) DMA {fife7(DMAR), 1% 2l #5815 BT 2R (AL B DMA %5
1728,

5. FIF e 25 47 %% USART_BRR & 4 S AR

6. ¥ H USART_CR1 (1) RE . #iGHaliess, (e IFihTRiEm .

MR

o RXNE Hifli B, ©RWALFIAAMINEW 2 RDR. #Agifit, Hoif Q2 p 200 BT Do (4
526 REHHRIRE)
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o IR RXNEIE f7# k&, 724l
o TS IR G SRS I B MU R, MR B HH AR, ERRAR S E
o EZLZIMEHIAMER, RXNE fEFAN TS HER, F+tH DMA X HHE 2 A7 288 I B T 2
o ERGEMEEAE, B USART_DR #A78 5E Ut RXNE A7iERR.  RXNE br& i a] DUl &5 0 5k
k. RXNE AL JITE T —FrF U s At 2, LB it 4 1% .
TER: EBCEERR, RE MR RN . H RE MERRI BB T, SRl T I k.
26.3.3.3. BT A5
P E] AN IT IR, USART (A FRIES R —REAL P E
26.3.3.4. FRH/AS
7S IR MR B, FEAC B P SRR B @ R W — R, (Hn R IDLEIE A4 5 B = A — AN i
26.3.3.5. #iHH4E R
R RXNE B EA#E AL, NERE A7/, WRAG AR 205 1G24 RXNE MEZRE A4 e
P ZF A7 A F 5 RDR Zif7#t.  RXNE drid R EI A7 S BB W T — 0 O sk jr
DMA iERIEE B RS HF,  RXNE ArE 2 BN, & HERTmE.
it AR R AR
o ORE 1 & fi.
e RDR WA AEFE 4, i USART_DR A7 4847 HE 13 2156 Al (4 «
o AL AT AE A LRI I N 2K e 7 75 . B S BRSO R B R 5 2K
o Ut RXNEIE {7 # 1% & 8¢ EIE Al DMAR {7 ## B, b=k,
o JF 44T % USART_SR 1 USART DR %77 #sfistlE, nJ & A7 ORE iz
R 4 ORE frEAIN, RPEDLH 1AL EKR. AWFIATREME:
o U RXNE=1, F—MHBEIREEEIZ 74 RDR b, mILA#EH .
o I RXNE=0, XM E—MNEXEEC&EE, RDR C&RA R, 4 E—/NME8%dE{E RDR
FR R S A [ A SRS 1 (A 5 R ) B i, IR RIS LT RE R AR . FE BT B TE] (7 USART_SR #5743
B2V ) A1 USART_DR 295 il 2 8] )RS BT o 5His , - b A8 P R A
26.3.3.6. B4R
8 I RFERA (R RBR AE), I8 I X 3 280 N 500 3 A i AT 50408 1 52

RX line |

:

A-—-----
9]
=T R
T

i i Ied:valu:es i i

silrgycalle T Tl TZ T3 T4 TS TG T7 :Tg Tg Tm T11 T12 T13 T14 T15 :TMT
Lo | i‘ 6/16 P
i L 7/16 ;i il 7/16 E ~§
i i iOne bitf:ime i

26-6 il 7 R R A
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R 26-1 AN 7S (A e KA

REHE NE R#& Bl rIhLfE BEh Btk
000 0 0 Valid

001 1 0 Not Valid
010 1 0 Not Valid
011 1 1 Not Valid
100 1 0 Not Valid
101 1 1 Not Valid
110 1 1 Not Valid
111 0 1 Valid

S FEFRMSOMT PRG35
o 7£ RXNE fiiff] AR E NE #5&.
o LR MREAL A A7 8515 1% 3] USART_DR % {735
o TEMANFATMEHEN T, WA TW~E. i, BN NE bREMF RXNE fr &2 R E, RXNE
e, (E2ZhaEEHBN T, WROARE T USART_CR3 # {748 H EIE £, 4724 —A .
S USART_SR, il USART_DR 271748, Bk NE br&fr
26.3.3.7. MiskiR
24 DL I R A ARG T 45
HTEA FD EBORE RS R, A5 A5 78 T B A 8] _E AR 5 ok o
TR A ARSI 2 B«
o FE frffhifi {4 & ik
o LR MFEAL FF A7 44512 3] USART_DR ZF /735 .
o (EHFAMSH, BARWI=E, SR, XML RXNE CL[FEN Bild, FEK~4rk. £25%hasiE
BEHEOLT, WA USART_CRS3 #if7#% EIE ALf B AL, B4 .
I AT X USART_SR F1 USART_DR 75 {728 i/, mI &AL FE 7.
26.3.3.8. WU R B AT EC B R4 1AL
TS I F T P 28 452 1 A7 e B P A LS ) A BPT DI I s ) B3 A7 8 2 (sl R, 78 IR A
B, ArRLE 1 82 4.
BT R AT AL RAEAESS 8, 25 9 MIZE 10 SKAE A LT .
B 2 MEIRA: X 2 AME LR R AR — 1 IR EE 8, 55 9 HIEE 10 ANRFE M se . s —4
15 LA DRI ) — AW %, MU AR SR R B . BB M AL A B A R . TER— MR
P4 R RXNE brifs i & .
26.3.4. BRI
OB AR I P A R BT 5 B PR U 2 AE USARTDIV BB /N B2 77 28 o (14 7 ¥ B ROH [+ o
Tx/Rx W45%E =fCK/(16*USARTDIV )
KHLP fCK 45 A i B USARTDIV & — M EfF 5 1 E mifl. 1X 12 A2 fH X B £ USART_BRR
AT o

2
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E: f£5N USART_BRR ZJ5, BRI EES S B R A AA A B E B . I, ANEAEEERAT

HH AR R A A A A U

W7 USART_BRR #7782 {E /5 2] USARTDIV

B 1.

R DIV_Mantissa = 27, DIV_Fraction = 12 (USART_BRR=0x1BC),
IE

Mantissa (USARTDIV) = 27

Fraction (USARTDIV) = 12/16 = 0.75

fiith USARTDIV = 27.75

B 2:

E3k USARTDIV = 25.62,

GIREE

DIV_Fraction = 16*0.62 = 9.92

PR 10 = Ox0A

DIV_Mantissa = mantissa (25.620) = 25 = 0x19

T7&, USART_BRR = 0x19A

B 3:

E3k USARTDIV = 50.99

GIREE

DIV_Fraction = 16*0.99 = 15.84

BAZIR AU . 16 = 0x10 => DIV_frac[3:05i th => HEAr 2021 /ANEGH 7y
DIV_Mantissa = mantissa (50.990 + #{7) =51 = 0x33
T#/&: USART_BRR = 0x330, USARTDIV=51

B FpcLk=36MHz Fpck=72MHz
Fs Kbps N BT EEESZHER | BE (%) NG BETERSESER | BZE (%)
HEE HEE
1 2.4 2.400 937.5 0% 2.4 1875 0%
2 9.6 9.600 234.375 0% 9.6 468.75 0%
3 19.2 19.2 117.1875 0% 19.2 234.375 0%
4 57.6 57.6 39.0625 0% 57.6 78.125 0%
5 115.2 115.384 19.5 0.15% 115.2 39.0625 0%
6 2304 | 230.769 9.75 0.16% 230.769 19.5 0.16%
7 460.8 | 461.538 4.875 0.16% 461.538 9.75 0.16%
8 921.6 | 923.076 2.4375 0.16% 923.076 4.875 0.16%
9 2250 2250 1 0% 2250 2 0%
10 4500 oJEE ETRE o] RE 4500 1 0%

TE: CPU RIS BRI, TUE — € B A AR Z2 AR . AT PRSI R R R L IR AT DA X RS 21

26.3.5. USART B AEZE

416/463



PY32F030 ZR7%I&£Fi

RAT B BRI B R Ge AN USART Sl iR iias aetis 7 2 H0VE L, USART b #ilcas 4 e 1L H it T
fE. SMZ AR R KA -

B DTRA: HTFRIEZRREEM =AML (36 2% 25 im IR % a4 1145 1k)
B DQUANT: #0038 b s 2 DR B P AR ) iR 22
B DREC: a8tk #5131k
B DTCL: HTA&HmER s ™ A 284k Gl 2 BT UK 28 76 RS iRy R 3T I, 5 Eh vy AR AR A 46 B 132 22 T 1)
AN—EH BT I ) o
FHEG L. DTRA + DQUANT + DREC + DTCL < USART #2284 2 FE
XTI U, USART USSR A R 2SS T B KRe A BN, OB T T iRk $:
HH USART_CR1 72519 M £75E X 10 B8 11 A4 L
ST A 7 BB R R AR
Table 26-1 Tolerance of the USART receiver when DIV_Fraction is 0
OVR8=0 OVR8=1
M bit No think NF is an
Consider NF an error No think NF is an error Consider NF an error
error
0 1.81% 1.75% 2.04% 2.06%
1 1.81% 1.75% 1.84% 1.81%
Table 26-2 Tolerance of the USART receiver when DIV_Fraction is different from 0
OVR8=0 OVR8=1
M bit
Consider NF an error No think NF is an error Consider NF an error No think NF is an error
0 1.81% 1.75% 1.91% 1.81%
1 1.79% 1.75% 1.66% 1.64%

26.3.6. USART B 3hE el

USART fgis 3 F— AN/ B0, #8009 E 3h 8 USARTX_BRR 25785 H01H . [ Shi s A8 M7E L R 3
oA FALH

1) RYUE IR RS R

2)  RGLIEAEAE FHARKHIRS B R AR, 2 WL fo VAN B i A i 22 A5 0L, SRS IE R A R R

Ff e A A 06 200 5 e T T RO R . L ZIUE % 16 A5 RAE, M fCK/65535 Fil fCK/16 2 [Alik+)

TEE B B BRI A0, E B R AR i £ (Gl USARTX_CR3 27 473511
ABRMODI[1:0/fz 41k +%) o FETARBFRENA, A&,

TEIX L [ AR, DRERAE D BB RO IR 2 4 & J LR, A 0 2 8 2 PR 2 AT EAT X L

XU

MODE 0: (LA LA 1 FFUE R 7. fEXFENL T, USART MIEALIEAI T (T FRIRE] T

MODE 1: {EAT LA 10xx 7 H U6 7 4F . EXFMEDL T, USART Ml &AL 4 hn A S — a5 2 . 1l
AR TR R N B AT, DL ORENS A 5 b &L T i RS .
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F—AXHEEA RX [ transition G A 2 AT T . W RX LY transition 3% F 5SS £ 0 FEE (8
WESHE T bit O THEIIMRRER) |, SRR

FEWOE B SRR AN 2 1T, USARTX_BRR % f7 2% 4 4UdE it 5 — > non-zero IR R AE AT HIAEAL -

it B A7 USARTx_CR3 #4744 1f) ABREN £z, AJLABGE B ZhERr 2Rl Tfe . USART #5547 RX _EES
— AT, B USARTX_ISR 2777450 ABRF Hri, R T E S A MR 5E . @ ingk b s
(1, ) Z iR A 1 IE R EAT A RE AR IE . TEXFIMESL T, BRR MIME AT RERAEIR, ABRE 4R br EA0K 1
B, WS RIE S A SRR AVE B RS (58 ASE 16 A1 65535 A4 A HH 2 [M@16 i REE)
ABRE #ii e K4 .

RXNE i on T HAERISE R TELLS AT 2, B 2B 3 Al ol R i@ i 47 ABRF #rd Glid 'S
0) HREH.
Note: HIHR7EH BN, E%F UE, BRR H A BRI

26.3.7. Z L IREE

it USART W] LLSZH 22 b P 38345 (K J LA USART JEAE — MM B). FliniEA> USART w4l b2 3,
B TX i A1 A USART MBI RX S NAHZERE: USART B4 % H I TX i i@ 57—, JFH
AE A RX S NAHIEEE

TEZ PRI E b, FATE A KA S i H s A s, SRARE JS B, SRR T LA b H
AR FHE IR 12 5 R I 2 R 10 USART IR 4 .

AR FHE B TR B BT B B T B, 7EFR BRI .

TEAT B CIRAS AL AR AS 2 bl B

FIT A H b e 4

USARTx_CR1 {785 (1) RWU {74 & 1. RWU A DL [ shd% Hil s e F AN 4614 T a5 N .

4% USARTX_CR1 2777 8 1 ) WAKE AR 4S, USARTX A LA —fh 7 i3 N BB Hi e B .
B R WAKE g S AL 304725 RLE Zedar il .
B R WAKE A i T sk Asic il .
26.3.7.1. RS LRI (WAKE=0)

2 RWU ALHEE 11,  USART EAEHERAE . Uil E] — 2 R, epinefi . S8 RWU #EEfRE
%, {H/2 USART_SR Zi /7281 (¥) IDLE ff A B, RWU BT LIS 0. T B2 H R 25 bR R AR 5
S L IR N B RS 2 1 — 811

RXNE f RXNE f

RX Datal|Data2 [ Data3 [ Datad4 | IDLE [ Data5 | Datas |

RWU Mute Mode | Normal Mode

RWU written to 1 Idle frame detected

26-7 FI 75 I S A (e i BR AR X
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26.3.7.2. #ht#Ric (Address mark) Kl (WAKE=1)

ERXAMERE, 5 MSB 2 1, %7 W R HhE, BN R B . £ Mbbkwdd,  BEsiik
PR HHE B BE 4 A LSB o 3X AN 4 AR CER A e B Ok (b, HRcs i ik b AR 7E
USART_CR?2 #f {7 #:] ADD.

W )7 5 R ARVT AR, USART #EAE BB, BRS, fF(F%E RWU fi.

FWOZ 7 A2 B RXNE bR AL =4 sk th DMA 13K, R USART D4R TE#HER B

PR B T S B N g AR L DT, USART B BB . 285 RWU AL#s =, B 5T
IR H . WX AN TCEE P bk = 5 B % B RXNE £, By RWU AL OIS % .

LU B ANV S BE R (USART_SR () RXNE=0), RWU {7 el LIS 0 5 1. 0, %X S#EEH 2
W o T PRI HA R Pt A e G0 SR ng BRI E N e BRASE =1 811

In this example, the current address of the receiver RXNE f RXNE 5 RXNE f
is 1(programmed in the USART_CR2 register)

RX  IDLE |Addr=0| Data1]|Data2| IDLE [Addr=1] Data 3 [Data 4 [Addr=2] Data5 |
, '

RWU f Mute Mode | Normal Mode Mute Mode
]
Non-matching address /

Matching address Non-matching address

RWU written to 1
(RXNE was cleared)

Bl 26-8 7| A bk A ic o ) e e BRASE =X
26.3.7.3. B
W HE USART_CR1 #if7#s LI¥) PCE i, W LAdRE7F (P (RIE W AL — A AL, BeUfit i 47 45 (e
B)e MRAE M AL LRI, FREM USART Mitkk R AITE R .
# 26-2 Mikg

M bit PCE bit USART fram
0 0 SB—8 bit data—STB
0 1 SB—7 bit data—PB—STB
1 0 SB—9 bit data—STB
1 1 SB—38 bit data—PB—STB

7EFA L bR I M Ve A I, HhE R DT R 25 RS B 1 MSB A, AL IAL.  (MSB & A
B e R, TSR ERAL G A 5 4 1 4r)
26.3.7.4. {BRH

FE A 13— Mirh i 7 5% 8 A LSB ud LA B A 1 AN B 1 %
filtn: ##5=00110101, A 4 1~'1, WREHFMERLR(FE USARTX_CR1 H1[) PS=0), K fr#2'0.
26.3.7.5. FRHK

BRI AT A 45—t 1 7 B 8 A LSB $idi AL B A e 1 AN U 7 5

filin: ##E=00110101, £ 4 M1, WHELEFFKRE(TE USARTX_CR1 H1f) PS=1), KIAH 21,
26.3.7.6. fEHE=

1R USARTX_CR1 (] PCE i B4y, 5 34 75 47 45 B0 it MSB LB AL 50 A7 5 40 J5 ik th 25 (n ik
PR IAREA T, SRR AT HAN ). R AR R, USART_SR & /231t PE fr &l &1,
I H W USART_CR1 #Zf7#51f) PEIE 7E4E ML & B I0iE, Hi=E.
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26.3.8. USART [FEZHER

i1 5 USART_CR2 %7441 CLKEN {0y 1, 3B RS, ERBHRI, T oIR0% SR RS 2R
=
e USART_CR3 #1744 1) HDSEL £

USART fevFH P AR 7 S0 i X0 728 B AT 1E . CK 2 USART Ik st e i % o ZER IR AN
{EIbAr A, CK I E# A ket . H4E USART_CR2 & f7#s LBCL fLfPIRAS, g )a — NG 8l
AL = AR BN P2 AR e k. USART_CR2 #4745 1) CPOL 7 e i I P e i 8 il 14, USART_CR2 #7445
) CPHA Az st v A i £ 40 I b B AR A o

FESS 2SN HATR],  SEBREHE 21K 2 1 LA R R E W TF A5 5 (I i, S CK IR AN B 3807

[FAP RN, USART Rik#s Al PRl B TAE— B —FF. HEFN CK &S TX [ (4 CPOL 1
CPHA), Frbh TX ERIEERE 2R CK [F Kk H.

AP USART #ie#s TAE 7 5 b iU A . ik RE=1, ¥/t CK - RFF(HR4E CPOL Al
CPHA Y 1E F TR T RNy, ATEEATATH R (H DA 25075 FE 3 N i [A] RN 3R 22 o] (IO TR, 1716
AT TE]) o

R

CK A TX | —#elca THE. i, REHEMRE T RRS(TE=1), I B ARREIRN (5N s 2
USART_DR Zif#45) A S b b o X RO AR A R IR HE I 2 AN T el — AN P HAR 1

LBCL,CPOL 1 CPHA fL[f) IEFIBCE , FOXIE AL S AR A AR (ki s U{ERE T AR AR BRI I,
XL AN BEAE L

HWAER— %382 I E TE FI RE, VLUg/DH2CES B L B (B AN LR BRI (]

USART R SCReER: BAREHI K B HAh 1 %% 0 5 A I 42 sl £ 285 (CK ki 2 i ) -

RX [¢——— Dataout

TX ————> Datain
Synchronous device

USART (e.g. slave SPI)

CK — | clock

26-9 USART [RI AL 4i ] 1
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Idle or preceding ¢, M=0(8 data bits) Stop
transmission

T S s 2
Clock(CPOL=0,CPHA=0) —|_|—|_|—|_|—|_|—|_|—|_|—|—u_|—_
Clock(CPOL=0,CPHA=1)

Clock(CPOL=1,CPHA=0) —m
Clock(CPOL=1,CPHA=1) W

Dataon TX

(from master) ﬂnnnnﬂﬂ" t
Start LSB MSB  Stop
Data on RX
(from slave] oAt} 2)3)fa)sXe )7
LSB MSB
Capture strobe I I I I I I I I

LBCL bit controls last data clock pulse

K 26-10 USART i i 2h it 5775451 (M=0)

Idle or preceding Idle or next

o Start M=0(9 data bits) STOP i ansmission
transmission > i

»

} » >
Clock(cPoL=0.cPHA=0) — LTy
Clock(CPOL=0,CPHA=1) J_l—
Clock(CPOL=1,CPHA=0) | |
Clock(CPOL=1,CPHA=1)

Data on TX

(from master) ﬂﬂﬂnaﬂ 7 _ ;
Start LSB MSB  Stop
Data on RX
e PEEEEEEE
LSB

Capture strobe I I l l I l l I I

LBCL bit controls last data clock pulse

B 26-11 USART #id it 5w 9 (M=1)

CK(capture strobe on CK
rising edge in this example)

Data on RX
(from slave)

tHOLD

R C R ——
e e S,

tSETUP =tHOLD 1/16 bit time

K 26-12 RX Ul KR AR FR ]

26.3.9. AR TG

B Tl I % USARTX_CR3 %5 /7 #4351 HDSEL hrif k. 7EXAMEAE, I pAr 0 R FHE %
B USARTx_CR2 % ff# ] CLKEN fi
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USART ] UAJC B ARG 2 0 TH. 78 Bk TR T, TX AT RX 5] IR A B % . A 4%
#1£7”"HALF DUPLEX SEL”(USARTx_CR3 ") HDSEL 17 )ig 5 2 XU T 4= X T35 o

24 HDSEL A 1'It}

RX A F {8 A

MEAEARAE RN, TX BRI Bk, BEE IR RSB ICIRS RIA— MR 110 1. Xt

ERZ /O TEAY USART UXBHET, 20 C B Rk 2= i N (BT i H =) o

BRULLLAL, 8155 IER USART Bl HHACH R BLLR b 28 (B dn i@ id 46 F — A v S i ad) . 45501
(i, RIEMANSBREIEFTAAG . 24 TE Mg B, RERE SR8 S 78 L, Rk,

26.3.10. FF DMA ZE&E(5
USART A LU DMA #ES2EE . RX P38 Tx Z20h 23 A0 DMA &R 22 5= A 1T .

26.3.10.1. FIFH DMA &%

18 DMA 34T 3%, 7 LUME % B USART_CR3 2717 as _F 1) DMAT frifif. 4 TXE i BN 1,
DMA 3t M F5 52 (1) SRAM X f%3% %45 2] USART_DR #7785 . A USART [ £3% /3 il — 1> DMA J&IE (10 B4 |~
(x FoREIES):

1) 7t DMA f2i 27 /7 4% _FK USART_DR 2777 #sdthhik it B i DMA fE 410 H itk . 454 TXE b5,
KA B AN k.

2) {F DMA 5| 27 17 2% X5 A7 1k es Hh bk il B i DMA ittt . fEREAN TXE Si4Fa, # MIRT7 % 81X
2 H R R %% 3] USART_DR #1788

3) 1E DMA $ fill 25 A7 2% Hh e B AL 4 1) 8 (R 2 1 5

4) 1t DMA %5 {788 LI B s i 5 g

5) MRYERHFEFER, Bl B ALK BI04 58 U 7742 DMA Hlk .

6) @idtE 0, % TC fii.

7) 1£ DMA Ziffds LiusiZimisE.

56 A DMA F i) 2848 1 I A% BLI, DMA 2561l 5 75 1% DMA S 1) s ) & b= A4 — i

TERIERT, 2 DMA 5 5c i BURIEMEAERT,  DMA #5128 1% B DMA_ISR Zi {78+ 1) TCIF br&;
Wi USARTX_SR 278411 TC br& T LLHIN USART S5 2 1545 K, IXFETT LLAE ] USART Bt A 5 HL
2 RTE GBI B Jo — AR s« B 7R B 55 A TXE=1, FiSEFF TC=1.,
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Idle preamble Frame 1 Frame 2 Frame 3
e T T LT LTI
— setby hardware setby hardware
TXE flag cleared by DMA read —| cleared by DMA read , setby hardware
DMA request —| , ignored by the DMA
because DMA transfer is compléte

USART_DR F1 F2 F3

TC flag setby

hardware

DMA writes '| '|

USART_DR —
flag DMA TCIF \ \ ( /
(transfer complete) _J

Stif;v‘l;a'\;eActoonsflegnu(;eas DMA writes DMA writes DMA writes DMA transferis
data enables the Flinto F2into F3into complete(TCIF= software waits until TC=1
USART_DR USART_DR USART_DR 1in DMA_ISR)

USART

26-13 FIfH DMA %%

26.3.10.2. FIF DMA £k

A LLEE BB USART_CRS3 a7 4+ 1) DMAR £7380% {8 ] DMA BEATH, SRl s — 415, DMA 2
] 28 LA BdE N USART _DR 7547 83 1%1% £ 35 52 (1] SRAM [X (2% DMA H%3EH). 3 USART AU/ i —
A~ DMA i {5 BR U0 T (x RN IEiE 5):

1) @it DMA #4577 844t USART_DR 2777 #5 i hik i B s A& bk . 72484 RXNE SH44)5, KMk
bk H A A R B AR

2) BT DMA il 25 A7 4047t 25 ik e B A& H itk . /A RXNE S5, Sk
USART_DR {2 s A7 fif 4 X

3) 17 DMA ¥ il 25 77 8% P e B E AL 3 04 1 7 1 5

4) 1 DMA 251794 - BB E S 2%

5) R4 R FFE 5 1 B SR TC B A 4 50— -3 & A 52 S 72 22 DMA Hil

6) 1t DMA il 77 f7 4% FIE %8 1E .

BBl e il DMA 45 Il 23 3 52 MO AL S I, DMA $2 6] 22 761% DMA JEIE [ b Il e BB =28 —rhill .
26.3.10.3. Z MBS PR R SRR WT=E

FELEMRRIBENEIT, BEMMARR AT MHR, F 4007 SR B AR bR . 5 s
BERA v, B e, RS ARSI T, A RXNE — il B 1 et i . 35 Hh AR A 5 bR
A AR S P REAL: WRE T, STEMATT RS G, PR

26.3.11. LS kil

A nCTS H A nRTS % th T LA 2 v [ R AT Hm . T BRI X M B A% 2 i
o
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USART1 USART2
X RX
My
TX circuit cTS RTS TX circuit
|
RX X
RX circuit RTS crs || RX circuit

26-14 P/~ USART | R 42 k)
26.3.11.1. RTSF %4

R RTS AEHIHHEGE(RTSE=1), RI USART U e I e SoH O BUE, nRTS AR B 2% (2K
Yo MR AER N A B DIIAN, nRTS R, it 2 07 SEAE 2 i il gh o i 5 1 B AL

l
start| start

RX | bit Datal Stbotp Idle bit Data 2 Stb?tp
RTS
/ : K Data 1 read ff
f i i Data 2 can now be RX NE
RXNE 1 transmitted
26-15 RTS i a
26.3.11.2. CTS#aHl

W CTS Mtz HI i AE(CTSE=1), KIZMIERIE T —WRITKE nCTS M. TR nCTS A (i AR B
Y, TR — AN 3 (B AN B R 4% R IR, kR TXE=0), A0 — Wi Al &t &s.
NCTS fEALHARIBE AR RRTIC R, 4 HT R AL i 50 G 1 1R R0

2 CTSE=1 i, H% nCTS N —LHRA, WA A2 1% E CTSIF IRAAL. B RAHE - G & it
frilfE. WRBEE 7 USART_CT3 #7451 CTSIE Az, M= il
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7 S
/" 4

cTS i |

transmit data register

TDR Data 2 emptyl Data 3 empty

i A P
RX Data 1 |S;?tplsfj{}/ Data 2 |S;?tp/§;e “ot] Data 3

writing data 3 in DR Transmission of Data 3 is delayed until
CTS=0

K 26-16 CTS yifsstil

26.4. USART F Wik

Fs o T A Flhbr & A REAL RIKIBEI
RIEBIEFFAF AT TXE TXEIE Kk
CTS (Clear to Send) H1l#f CTSIF CTSIE K%
L1558 i TC TCIE K%
Bl AR G & i) RXNE ik
Over IEH /T4 1% ORE g UL
25 IR IDLE IDLEIE Rk
AHMER IS FE 1R PE PEIE ik
ZACHRE IS, WS, over IEHIEAT MM 5% NR/ORE/FE EIE Pk
BT USART it FH ] — A o b 1

—_

O |IN[O|Oa|~|WIDN

—
(@]

sls[sMvTole

TCIE

TXE
TXEIE

CTS
CTSIE

L
’—L/

IDLE
IDLEIE

RXNEIE
ORE

RXNEIE
RXNE

PE
PEIE

LBD
LBDIE

FE
NE
ORE

USART
interrupt

g

EIE { )
DMAR

26-17 USART mlkmi% &
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26.5. USART & 7%

26.5.1. RAFTE (USART_SR)

Address offset:0x00
Reset value:0x0000 00CO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Re | Re | Re Res Res Res Res Re | Res Res Res Res | Res | Re | Re | Re

S S S S S S S

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

Re | Re | Re | ABRR | ABR | ABR CTS Re | TX TC RXNE | IDL | OR | NE | FE | PE

s s s Q E F s E
w R R | RC_W R |RCW|RCW/| R R |R|R|R
0 0 0
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
EEIN ST P
12 ABRRQ w 0 ZALE 1 284 ABRF Fr&fr, I Hig R —Mi
OISR L a8
I BRI AR
» ABRE . 0 2 S ARG A R Y R
FrELEARAR) I, BEA B A% A7 35
@S 1 3 ABRRQ 27178875 F 1%L
I BB R A AR
MEZERREE (FRE RXNE=1, 2k
MERESE AP B B BRI 1F
10 ABRF R 0 i (ABRE=1, RXNE=1, FE=1) IfiZf thififif}:
B,
BAfiEid s 1 8 USART_RQR %77 #:1) ABRRQ
(A ESE2 A
CTS bri&e
2 CTS ¥\ toggle, 7l CTSE=1 i, Z7F1E#
° oTs RC_WO 0 NABME 07EE. M CTSIE=1 I}, 7L CTS
Rl
0: CTS line A%
1: CTS line {478
8 reserved
7 TXE R 1 TR AR S hr .
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Bit

Name

Reset Value

Function

24 USART_DR & A7 se i L 1L BIR AL S 17 25
TpE B A %A 0. 2 TXEIE=1 K, P24,
5 USART_DR #F a2 TE F AL

0: it KAk ik BB AL 25 A7 85

1 Bl AR 1% BRSO 25 A7 4%

TC

RC_WO

ik SE bR & .
fiEBRmise e, H TXE=1, WIREEE fri%aF
174%. TCIE=1 I /=4 itk

WA USART_SR #4448 /55 USART_DR
FAEMETET AL GBI ZAFAIEIRD o WM
[FINATLAE 0 5%,

0: FLIRARTERL

1. ARIETEL

RXNE

RC_WO

B AR AT bR

IR F AT AR A L1 5] USART_DR FA74%, 1
BRI AER -

A1 USART_DR 278 BE S 0 HEF 1%
fir o

2 RXNEIE=1 i}, 7=,

0: AU HHdE

1: BlSCHR e T

IDLE

AR

£ IDLE line, WEfFEAZAAFAR. 4
IDLEIE=1 I 7= 4= 1 17 .

BAFSi USART_SR 27 f74% 5 2 USART_DR
TFAE AT LAE R %A

0: AKAxPMZF| IDLE line

1: &M% IDLE line

ORE

Over IEH BT IRIRE -

2 RXNE=1 I, FER AL 75 A7 2 rh Bl 2 it Budfs 1
HE# %3 RDR aif728 0, W& B 1AL,
AFSEEE USART_SR #1748 /51 USART_DR
LA T LUE AL

2 RXNEIE=1 i, 7=AE i,

0: K774 Over IEHIBITHIA

1: 724 Over IEHBAT4HR

W ZAAREME, RDRFFHRHNESESSE
%, (AL A A2 A B .

4 EIE=1 I, 7/ ORE 1l
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Bit Name R/W Reset Value Function

e FE AR AR

TEHR RSB A I, B B % 25 A 2%
A USART_SR 7748 )52 USART_DR
BA7 A AT LUE AL

0: AN B g 7 4%

1 o B S B R

H: ¥ RXNE 5 NE [ P24ER, NE=1 B A=
Ay, TR E RXNE ARER A bl 7E2
AR, 2 EIE=1 B NE=1 &7 4

.

TR R bR

E Ll ER N EIP 2N VIE A0 L7y S e i e
T AR BE L A

Az USART_SR #4788 J5 it USART_DR
FAE AT LUE F AL

0: RATINF it

1 FE R 0 1: AN B WA 1R K break 77

#¥: % RXNE 5 FE [ 24K, FE=1 KA
A, TAE BB RXNE BRI A . g
T BB A TR, SO AE T
Big, BECRIE R S 4k o A, JF B R
& ORE #r&EfL. EZEMBBE AT, 4
EIE=1 i} FE=1 &=L ik,

K8 B 1%

BB NNl Y ek R R U L AAL A e 8
A USART_SR #4788 J5 it USART_DR
AT LUE T AL ALFAAE T2 T 2 1%
£ RXNE=1.

% PEIE I, 74,

0: AR7=A A BRI 15t

1 PR RHR

26.5.2. HIEFF (USART_DR)
Address offset: 0x04

Reset value: undefined

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

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Res | Res | Res | Res | Res | Res | Res DR[8:0]
RW | RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 9 Reserved RES - Reserved
PR R B F A7 4%
kT Ee R E5H#AE, ArE R sImEdE, 5
R B .
DR ZFAF &8 _E IS F AR L, (— MR
XM TDR, — M2 RDR) , fITLL DR %47
BT HAE KA TIRE
6. 0 DRI W undefined TDR ZF A7 15 N 8 S 2 Rl A% 1 25 77 2 2 ) i
BET IHATINRED, RDR FiAE 28 TE NFBAL 27 1728
FAHE S 4R A T 1780
AR IAL BT T BEAT K IEHRAEIN, 5 MSB i
(bit7 B bit8) AL, Ky I
BT
LR IAL BT T BEAT HMGRAE T, B2 A
MSB iz /& AU 2 IR AL -
26.5.3. BHRsR &4 (USART_BRR)
Address offset:0x08
Reset value:0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res |Res |Res |Res |Res |Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 ¢ 8 7 6 5 4 3 2 1 0
DIV_Mantissa[11:0] DIV_Faction[3:0]
RW |RW |[RW |RW |RW [RW |RW |RW |RW |RW [RW |RW |RW |RW |RW | RW
£ BB FAT M, BEAFERZ T 748
Bit Name R/W Reset Value Function
31: 16 Reserved RES - Reserved
15: 4 DIV_Mantissa[15:4] RW 0 12bit B3
3: 0 DIV_Fraction[3:0] RW 0 4bit /N
26.5.4. #1774 1 (USART_CR1)

Address offset:0x0C
Reset value: 0x0000_0000
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31 | 30 | 29 | 28 27 26 | 25 24 23 22 21 20 19 | 18 17 16
Re | Re | Re | Re Res Res | Re | Res Res Res Res Res Re | Re | Res | Res
s s s s s s s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | UE M WAK PC | PS | PEI TXEI TCI RXNEI IDLElI | TE | RE | RW SB
S E E E E E E E U K
RW | RW RwW RW | RW | RW RwW RwW RwW RwW RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 14 Reserved RES - Reserved
USART fififig. 4fiE% /G, USART Hithexar
R b AT R . A R B A FE E .
0: USART prescaler 1 output 2%1l-, low-power
13 UE RwW 0 Pt
1: USART fiifig
BT E4E 4 USART_ISR.TC EiijG, A REiE
% UE fiz, HEACTHFER;
[FEf, 7EE % UE {7 2 1 DMA il & 2450k
0: 1 start bit, 8 data bits, n stop bit
12 M RW 0
1: 1 start bit, 9 data bit, n stop bit
U v
1 WAKE W 0 M mute BRI B BEE T
0: Idle line Mfig
1: bk ne iR
AR I .
10 PCE RW 0 0: AL
1. ARG AL AE
AL Obit (25 9 fir; 8bit HIEE 8 fiL.
AR R EALAE R .
9 PS RW 0 0: AR
1. AR
PE rhi¥rfligE. M fFEMANEE.
8 PEIE RwW 0 0: %1k
1: PE Pl ffiaE
TXE thirfife. s B mEE.
7 TXEIE RwW 0 0: %1k
1: TXE hibiffife
5 TCIE R 0 fEIEE R . AT ELATEE,
0: ZEik
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Bit Name R/W Reset Value Function

1: TC Hbiffiak

RXNE Hiiffife: i B g%,

5 RXNEIE RW 0 0: %%k

1: ORE ## RXNE H i ffifiE

IDLE "hiifiife. i B A g% .

4 IDLEIE RW 0 0: %%k

1: IDLE HHifdi i

FRIEAERE

3 TE RW 0 0: fHikZtik

1. fLikffiRR

ek ge.

2 RE RW 0 0: #Hlztik

1. R, BRI start £i7

Pell e .

%A R W] USART &5 4 mute #5230,

MEE] mute BT, EE AR AN R
PR BILRE Y 5, ZA A RIER . AR R
A (HihkE# IDLE) H 35 f74%
USART_CR1.WAKEDbit #i »

0: Falitdt h LAERIR

1 AR AR

W R EIZAEN mute BUHT, USART
DRl 7 — AN, BIUTE mute Bt
T, AREY idle LA IR .

VE2: HUELE bR AR TR e

(WAKE=1) , £ RXNE #BfH, AfEHZKAF
B RWU £,

% break .

YAk B A% AR, Ki% break T, Break M
0 SBK RW 0 i) stop fiKki% )G, TAEZEIZ S5,

0: AKI% break 777

1: Ki% break T

1 RwWU RW 0

26.5.5. 427752 2 (USART_CR2)

Address offset:0x10
Reset value: 0x0000_0000

31 30 29 28 27 26 25 24 23 | 22 | 21 20 19 18 17 16
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Res | Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res
15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res STOP Res | CLKEN | CPOL | CPHA | LBCL | Res | Res | Res | Res ADD[3:0]
RW RW RW RW RwW RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 14 Reserved RES - Reserved
Stop (AL E -
0: 1 stop bit;
13 STOP RW 0 1+ 2 stop fi
12 Reserved
CK pin f#fiE.
0: %1k,
11 CLKEN RW 0 1+ K pin k.
SRR RN, LR -
I B AR A
10 cPOL A 0 [P0, CK pin fi H B AR
0: fEfuE sk, CK pin AfaE%{E;
1. BHE4L, CK pin ANFaE HifE:
ZALAE R R T 168 CK pin it i AR
fii. &5 CPOL fir—d TAE, LAF=AH: B 35 B 4/
9 CPHA RW 0 B KA
0: Z5— B LA o A Bl il 3R
1 5 AR A BE AR
B Rr S HO I B Bk 2 75 AE CK pin firH .
8 LBCL RW 0 0: fJo— A EE I Bh ik st A 7E CK pin 4t s
1. B Ja B EEE 1IN B ke CK pin %t s
7:4 Reserved RES - Reserved
USART #hihit.
3:0 ADD[3:0] RW 4b0 LA T 2 A H 8 mute BK,  FAE 4bit i
Jng RIS 1)
26.5.6. %4 & 7728 3 (USART_CR3)
Address offset:0x14
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 | 17 | 16
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Re

Res Res

Res Res

Res

Res

Res

Res

Re | Re Re | Re | Re

Res Res

15

14 13

12 11

10

Re

0]

ABRMODI[1:

AB
OVER

EN

CTSI

CTS

RTS

DMA

DMA | Re | Re | HDSE | Re | Re

EIE

RW

RW RW

RW

RW

RW

RW

RW RW

Bit

Name

R/W

Reset Value

Function

31:

Reserved

RES

Reserved

14.

13 ABRMODI1:0]

RW

2’b0

SEIMESE S ol S v

00: A\ start fiJF4h il &gt
01: TSI R &

10: Reserved

11: Reserved

1 ABREN=0 53# UE=0 I, Z#HFHAE.

12

ABREN

RW

SEib R U
0: 2%k
1: EBIERFR R

1"

OVERS8

RW

Oversampling # .

0: Oversampling by 16
1: Oversampling by 8
ZALNAE UE=0 I rl 45 5

10

CTSIE

RW

CTS HWi{F &g,
0: 2z,
1. CTSIF FlififE;

CTSE

RW

CTS fiihE.

0: CTS ffmzhlZzE L,

1. CTS #ifiRE. A CTSHIANOK, 4
AL S, HBIREANBIEE AR,
FERF CTS HRUGA A ahtkiin.

RTSE

RW

RTS ffifE.

0: RTS R izHIZE L,

1: RTS fthflige, A 44U buffer R 4
SR T =M. MBI TS, K%
BRAEE T . R DURCEIE T, K RTS BEAH
2% 0) .

DMAT

RW

fRIEI e DMA.
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Bit

Name

R/W

Reset Value

Function

0: Z£1;
1: fEERliHE DMA;

DMAR

RW

BRI {1 DMA.
0: Z£11;
1: IR AE DMA;

54

reserved

HDSEL

RW

X LIEFE
0: AR LA
10 XA IE

2:1

EIE

RW

R A
0: %—é‘[t;
1: Mit4iR FE. over IE®BIT4E: ORE. Mg

NF R -
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27. BITHBED (SPI)

ARITH B SEIL T 24> SPIEE, WE I IIRE e — 1.

27.1. &4y

AT AN L (SP) L VR 54N B LB, XL, S LERP AT Al fE . b DT DL &
BERLE, I SN A SR BB E N B (SCK). #2HERe L2 R B 7 ATk,
AT 2 Mg, R — 20 Hodf 2 Wk 5 T A DA

. SPI X E & 1E

SCRE SPI MU SPI B

3 LA LR A4

2 LRAEXUL AR CA R B 20D

2 R TR AR SRR HdE L)

8 frEF 16 {7 A&k %

BEEEZEN: Ei

8 N FHERBAFR T NRE (RN feck/d)
MRS (BN focik/4)

FAFE AR AR T 27T LA R AR PR B R 4T NSS 3. R/ MERERE A 8h A
A G R (T BN AR P R R o

YR FERIBAR BT, MSB 7ERTER LSB 7E

AT fish A HP W ) FH R RO

SPI S Z AR R &

Motorola 1z

A 5] e e T A A R I 2R

2 ~H % DMA & /111 32bit Rx Fl Tx FIFOs

N
ﬂ
N
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27.3. SPI Thfe iR

27.3.1 R
< APB bus >
j f Read
FRX
‘ RxFIFO ‘ 0 0 0 ™ DS 0 0 0
SPI_CR2
MOSI B < T
TXE | RXNE | ERR TXDM | RXDM
ﬁ H IE IE IE 0 0 SSOE | AN | AEN
MISO| | Fi Data shift register
LSB First
0 0 0 FTLVL | FTLVL | FRLVL | FRLVL 0
‘ TxFIFO ‘ SPLSR
MOD
BSY | OWR 0 0 0 TXE | RXNE
Write F
| [
> 0
Communication control €——
1
BR[2:0
SCK[} Baud rate generator [« (2:01 L
L1
158 SPE BR2 | BR1 | BRO | MSTR | CPOL | CPHA
FIRST
i — SPI_CR1 ‘ ‘
; BID! BIDI RX
Master control logic MSD OF 0 0 0 onty | SM ssl
I ] i
ﬁ L4 4 v
NSS j

Kl 27-1 SPI HE&

SPI &I 4 A5 -5 703 A AH %
MISO: T &N/ A G &5 FE R AR, 78 ERU N Bl .«
MOSI: = # &t/ MRS GIE . %51 IFE B ROR B, £ B Baliciols
SCK: s, fEAFEREMHH, AT,
NSS: M#&EFE. BT SPIFI NSS [, 1% pin o] LLA{E:

— EPRELE ML

— [FIGHE

— RILZ EHLAI

SPI SR RV — A TR —ANBE Z A MWL RGBT SRS DWREA R — e B, H— 2

W IR AR S B o ARAE N 35, AT DO BRI n 5 A — MR A 26 FAATL NSS 55«

27.3.2. HEHAMEMYES

EEXSEAFIR 7 50, SPI AT LA A LR [F) (10 B ATl R X e B 2 8. 3 48 (3kfF NSS
management) E{# 4 £k (f#1f NSS management) . iU % #B 4k EHLE 5.
27.3.21. AN TERE

BRAETEDL, SPI ML B A Tl . ERXFMACE T, EHMMILE shift Z7/74%, #£ MOSI A1 MISO 2
6], AEF A R RS — kD, £ SPUBHIHIE, HEE ENSRAL I ol FRE M AL, FHLEE MOSI
RIEHAE, M MISO Hiek B MHLIEHE . Mt (i bit % shift SER , £ NI Z A
(EESY R SR
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MISO ,L_ |

| RX shift register MISO TX shift register |
TX shift register MOsI MOsI | RX shift register
? SPI clock SCK —> SCK I f

generator

NSS

Master

1
]
]

}

Slave

Kl 27-2 AU TR RN AL

27.3.2.2. N TS

JEIT ¥ BIDIMODE bit (SPI_CR1 &F££4%) , SPI AL TAEAE W TN . fAEXHEE T, FA 1 REIEL

SERENIFMNL shift a7 fE8% 1. 7Eil

P i 1 R NP A

Wi fEdr, 7E SCK I,
BIDIOE (SPI_CR1 % ff#s) EHEM T W, [FPBAL

HARLEPAS shift 2317882 8] LA
EZEE T, TV MISO FIMNLK MOSI 8B A E N

RX shift register

TX shift register

? SPI clock

SCK

—»

TX shift register

RX shift register

!

SCK

generator

Master

% NSS

Slave

NSS {

27-3 XL HFE ML ML

NSS A LA A F7E EHUAI AL A1 54T R 4428 1 7

B,

27.3.2.3. BTEE
B RXONLY (SPI_CR1 #1758 ,

AR, NSS AT LURBE . 285 iR 2 B

BEE SPI AL AR A EE Hfioiiat, i SPI TAR7E FLAps

A F. ERXME T, TEENMNLA shift w7252 8 JEH 1R, 5—X MISO A1 MOSI AN, AIEA

R T s FH i 11

B URERE (RXONLY=0) :
YERRHERT GPIO.

B BUEA (RXONLY=1) :
Wizkee, iZim AR GPIO.
FF R A R A BT 24 buffer (IFECHE .
SPI B, W85
(1 N 5E il o

Fo B 5 0T AR . N 228 R A Ao 1B R X

it B A7 RXONLY, Rl L
St AL NSS 15
EENEE T, MOSI firth 4 256E,
SRS . A IR B ME— RIS E

/i 11 7] AR

Ak Ll
7~ He

SPI it Thfe. EMWLEE, MISO %ith
SHR, MALGREE I MOSI U Bt . B2 21 i b
i H A URAE GPIO. R 22
RXONLY = # SPE, H#kH MISO
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RX shift register % MISO MISO TX shift register |
’;‘ —
TX shift register Mosl MOsI |

RX shift register

SPI clock SCK —> SCK I f

generator
NSS NSS
Master Slave

Kl 27-4 FT PN
(BB A AL TAURIERE A 8 A TR WA 30)

(1) FEEHMMPNLZ BT LAEFH NSS AT HR . IR, NSS WA LAAMEH . 285 %A st 2 Ak
M.

(2) f£ Rx shift & f7 a4 A RS ALE B
A8 6 2 A S

(3 %WEEET P41 MISO pin #i# FHAE GPIO.

i AR 5 [ %€ (FE BIDIOE bit & & A A8, XA gk fdiBE) , /B4 simplex i iR AT LA# half-
duplex JEilLE .

o FEFRERT transmit-only #2051 HIE IO R

27.3.3. Z M\HLEE

FE—MNEAEE E LML ECE B, EHONEED ML, A GPIO SR HE NSS. AL AE

JUELTA (33
HEREMHL NSS EFHAMHL. B5EBIXAS, FRAER ENIAL T TR P UE RS N T
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NSS
| RX shift register I {1} MISo MlSOI I TX shift register |
TX shift register  |——{ 110> > MOSI [ RX shift register
? SPI clock 4 sck —B SCK f
generator
101 NSS
Master 102 Slave 1

103

JULEY TX shift register

MOSI RX shift register

SCK

Slave 2

=4

[%]

(%]
I—D—E]—E

TX shift register

RX shift register

NSS
Slave 3

K 27-5 FHLE =AML MHLIEE
NSS 7EXFPACE N7E EHLim A A . LA0EE SSM=1, SSI=1 k)i IEATf] MODF 4i%.
T MHLE MISO #E#: 28—, Fra AHLLZidtfibi] MISO (1) GPIO KL & {EN AF open-drain.

27.3.4. Z EHEE

BRAE SPI SR TH R A 2 EHLTIRE, WA 7 AT U] H A ik feature, i feature W LUK B
T[R4 LR 2R 0 AR T AE I R . 2 75 L F B AR I, 24 A T B 9 B A A B =X NSS pin.

FERXFPARE N A B AN LA B SPIAT R AW RER, BB IR A — AN i) AE A SRR 4 &%

AT, WA TR IR . — B RS, B H O ENUR L, A
T L) GPIO 45T H AT AHIMAL select input. fEIZIFEE G, ARHKIMNL select 15 5B, 45
LR (Y BTN (9] passive mode, 3 AR IRERE T4

AR SR AN RS R — I TR 25 A R, B REF a4k (BF MODF FH44) oS85 H T AR
L B b i (Bl S AT E R4 AT AN R RN R TR — 2120
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| RX shift register I {} MISO MISO I I TX shift register |
TX shift register | [} MOsl MOSsI | RX shift register
? SPI clock L SCK <> SCK I SPI clock
generator generator
GPIO  —P» NSS
Master o Slave
(Slave) (Master)
f, NSS <@#——  GPIO

K 27-6 Multi-==#1 application
NSS 7£ /N1 i A0 I B R A S AR S At Rl RE T MISO %421, 1fi passive node #i L &
ML o

27.3.5. MiERE(NSS) e 2

FEMML mode, NSS1EAFAER LN, EMFLEES EHLER. EFHL mode, NSS BEH LAVE A%t X
ATLMENSIN . SERRIAR, ERTLART 2 ENL RS, MR e, & ] LUK AN LI MALIE
#E5.

L SPI_CR1 27251 SSM bit, AJPUEEEME (538 # A+ M AL management:

B fF NSS management (SSM=1) : fERXELE T, ML select {5 S H N #BH) SSI bit (SPI_CR1 #Ff£#%)
fEIRE. AN NSS pin BREBEs HoAb RN A -
B ¢ NSS management (SSM=0) : EXMEH T, AL TREMEE.
1) NSS #HiHiffige (SSM=0, SSOE=1) : XN EAAEAE N FENN . M4 2 NSS pin. 24 SPI —
FEENRR (e (SPE=1) , NSS 55 ¥ PRI IRFFIK B, E 2 SPI # disable (SPE=0) .
TEZ EHR I, SPIABEHEATIXFh NSS FLE .
2) NSS#itt disable (SSM=0, SSOE=0) : 1 MCU fE &2k FAERFEN, XABE RVFIHATZ EHLAE
7. WIH NSS pin I #ERA%, SPIEA TN mode fault IRZS, & A EECE WMHUER . £
UL, NSS pin fEARHER kN, 4 NSS NIRES, MBI IES .
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SSI control bit

SSM control bit

-

NSS lutput

] GOIO
o [ logic NSS

Pin

Master Slave
Inp. mode mode

Vdd OK Non active
Vss Conflict OK

NSS NSS Output
output

Control

(used in Master mode and
NSS HW management only)

NSS external logic
SSOE control bit

NSS internal logic

Kl 27-7 hardware/software slave select management

27.3.6. B AR R

76 SPIIEE, AR X BEME FIN 3547 . SCK (serial clock) Kt £ b (145 B AL AR AL AR )
Ao TS I T I B ARAL . B BRI BR R . T RESEHEATIE I, 3R AL 250 A7 HH ] 1 3
%o
27.3.6.1. Clock phase and polarity controls

iEjt CPOL 1 CPHA bit (SPI_CR1 #f7#8) , #Fnl LARCE 4 o] BERIEF /T . CPOL (clock polarity) %
1) 2450 R AL I ) clock 1) IDLE ARZS o iZA 4 ENAMBLEA 7. W CPOL # &4, SCK pin A1KH
FHPIRZS . R CPOL # Bz, SCK  pin A & T IDLE R

R CPHA B E AL, SCK M /MU SRAL MM S — N EIR AL (Wi CPOL A7, 2 FRews, w2
TR o FER BRI L, BORAUE. W CPHA BB A7, SCK 5 — ANV 3i e — MER 18
R0 CUnfR CPOL # B AL, & FREHy, SR BT o TEZB B 8B e, HdR i ie7 .

CPOL il CPHA M &5 T Bl IR i Bl

#£ CPOL/CPHA (42 2 Fiif, SPI 4% disable (SPE=0) .

SCK [¥] IDLE AR AUxF M4 SPI_CR1 5 A7 Sk £ Mk
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oot TGOy

o~ e

LI T SN S T
I T A O O

Kl 27-8 Hdfa el
HdiE bit BT EL T LSBFIRST bit (1 5E -
27.3.6.2. FEMIHER
@it LSBFIRST bit(SPI_CR1 #%/74%), SPI shift #5741l LA#% 4 &y MSB-FIRST 5 # LSB-FIRST. j#id{f
F DS bit(SPI_CR2 aff£#%), GHEIEmIM A . ks 8 frslid 16 A K, 12 EX T R IE I R i&
e

27.3.7. SPIERCE
ST EHFMAL, SPI L BFAE TLF—Ff . W TR, S T ZEANNH. ST iE
W, HEATPL R PR
1. KM GPIO Zf74:: FlE MOSI. MISO FiI SCK pin
2. 5 SPI_CR1 %178
1) @id BR2:0JAC B s Rr % (AR A TFZD
2) 1® CPOL #1 CPHA
3) it RXONLY 5% BIDIMODE I BIDIOE (RXONLY #1 BIDIMODE A &¢I %) , #%E$¢ simplex
% half-duplex #iz{
4) fit® LSBFIRST
5) Ml SSM #1 SSI
6) FLE MSTRbit (TEZF 4L NSSECE S, IR FHBEECER 1 MODF 4%, 2% NSS 1ok A
3. 5 SPI_CR2 %17
1) T DS bit, iEEEHIE WA %
2) Fi# SSOE (MHUEEARATHE)
3) [tE FRXTH bit. RXFIFO B{E %41 5%+ SPI_DR 2517 2% U [ (o7 $oxd 55
4. SHINI) DMA %5 778%: i E DMA ) SPI Tx fl Rx jfiE

27.3.8. SPI fFREMTE

HEFEAE ENURIEIT B2 AT 6E SPI MAL. WRAZFEAREE, AR BRI TR 2 k4. ML EE 3
A L AHETT 00 5 BB AT, DS EROEEEE (BEE RN B — N, B0 IR 5 5
SRR L, BAE IEERHT @RGSR A1) o« SCKAE 5L AUE SPI MHIB A REZ /T, A€ 7 IDLE R&
level CHINFIBEFEMIED -
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Full-duplex #:{ (=% transmit-only) , 2 SPI #:ffife It H TXFIFO A%, 83 [n] TXFIFO #4757~ —4
5, ENIFEER.

EATATENL receive-only izl (RXONLY=1, 53 BIDIMODE=1 H BIDIOE=0) , £ SPI#iffift/5, *
MUFFLRIE IR, B 7 B pE PR At

Xf T DMA &b 3, AR =TT N

27.3.9. BB BRIRE

27.3.9.1. RXFIFO and TXFIFO

SPI jifs $oti @ AR E L 32-bit () FIFO. %45 SPI fighs LIRS Bdm R 34T T/E, JEBiibth T CPU 3k
AN R AL PR S S IR A, R IR RIS MO FIFO, MU TXFIFO Al RXFIFO. iX4 FIFO #H{EfA
i SPI #

FIFO FIACFIEUR T 2 A 24, 0 BdEcHmiat (20T, 0T « HdEbik . Uik FIFO $uE 7
FPERI KN (8 ATIEAE 16 A1)

B SPI_SR Ziff e =15 B FAFTAE RXFIFO "l R e M 45 R . 5 SPI_DR % ffds, &fE FIFO
RIEBNII B G AL E, FAES s . 5205 in L AUR % 5 RXFIFO BIEX 7, 1ZBI{E @it SPI_CR2 Ziff#t
ff] FRXTH £z & 1. FTLVL[1:01#1 FRLVL[1:0]f7 275 7 WA~ FIFO 2481 5 F 22 5

X SPI_DR ZF /745 (V7 Ml A A0S RXNE . MEHR A7 g8 7 RXFIFO JF HiA R {E (¥ FRXTH
BEsE D, A . 24 RXNE #7E%, RXFIFO St#ih A2 25 i1

MM, SR ER AR, L TXE FHAE L, 24 TXFIFO Level /M T B 25 T BB —F0, %%
Rt ostiifii . BN, TXE BIEE, I H TXFIFO 8\ A2 .

FXFER 2730, RXFIFO T LAAE 4 M EctEM, 1 TXFIFO AL AT AE 3 AN EE . CLBu itk A KT
8bit) . XFEMIZER, ARG I L RIRELE AR 2B 3 A 8-bit Zidl i CL A7 A/E TXFIFO, 1 A B 2 iy
TXFIFO LA 16-bit (CPU %4 %6 ) X 1 5 N EfE -

TXE I RXNE S #8#8v] Lo A il Al DMA J7 A2 .

2 RXFIFO il , i~ — M EdE g, W over IE# 21T #4774 Over IE# 247 FHF 7] LB & i)
AR i) 7 AL 2

BB BSY AL R T 1 A M ar S i B R EAE AT . A5 S S BRAE,  7E F AL 1 T AN it
Z I8, BSY trECREFE AL (ALE ML A AR WL 2 7], BSY 2xfREFH/ 1 /> SPI Clock 7 FE MK HL
27.3.9.2. Sequence handling

— LR n] LS single sequence fE i K e — M5 . MARIEHEATRE, 24 maser [ TXFIFO AT
%, sequence FFUGIFARELIEAT . P BIME S EHLELLILME, EHE| TXFIFO 25, R IR Z R8s 15k
1 -

£ receive-only #1{, R half-duplex (BIDIMODE=1, BIDIOE=0) &k # simplex #:3{ (BIDIMODE=0,
RXONLY=1) , 7t SPI #{{iftH H. receive-only B IE IR, FAUHSZEIFF a3, TN — B SR 4En
Bt e, ERIENUFIE T SPI 8 XA T receive-only 13,

MENRE LUES I (SCKASSRIELN)) , FRALFTAIRM, EHLL AT R MALAL B ERE 7 1 AE
Jlo MALER, FHLAFEARE TR, HIRAEcE TR b, BiE 2 IFimi, 50 HA delay F%IE .
RN, T EHSE MRS, %A underflow 55152455, K BT MHLAIEE 8% 4 LN BRI EE (RP
i MHLASRE SIS AP 5D o XML, U772 4 DMA, T34 8dim iz, B s s o
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3> sequence #LZHE NSS kot :, [FIRH7E 2 MHL ARG B E B E AT BRI LR — ML E—A
FBMMLRGE, EHBER NSS Z4sHil ML, (I8 M ir St ikoh, 3 MRG58 7 51 1Tk [R5
NSS A LA A ANREAF P Fp 7 B B (P 0 28.3.5)

M BSY BEN, BN T IEERHAT AR B, L IS B e, RXNE brEEA . e —1
bit KA, Jt HEEA IR W AZ/E RXFIFO .,
27.3.9.3. Procedure for disabling the SPI

24 SPI # disable 17, WA 2% 84 ) disable JifE. XFT &4t disable SPI FIiFE MR EER, FAME
RIF b, AMEI B S HE R, REENRIFER. XFESL T (disable) , IEFEHHTIIAE HAWMIR. £
SeiESCN,  disable YRR A PE— 5 LSBT F0E

AXULECE transmit-only B, EHUAT L2445 1 ESRAE B R X BRI 58 e L. FEIXFEIL T, (RS
EEAZ E G, a1k, BAANERE packing mode (4752 HZF 3N BUSAE I, LURCE — 1% dummy 15
AH) o (EIXERT, SPI# disable 2/, FI/7 22l FAr#ER disable #ifE. 4 SPI# disable 7EEHLK
AR, QR — AN BEAERAT, B N — MR WIAELE TXFIFO 1, SPI [ZhRE 2 AR RIUE .

M FEHAEAEAE AT receive-only 130, 15 1EESER BI I ME— VL RAF ILAME (SPE=0) o ZMEAF, ZHAT
%1711 SPI disable i ft .

4 SPI # disable, U EI R ERIBIRAEHAE RXFIFO t, X ESHR L AE R — &k SPI A B TF 445 (1
P22 ARG AL ER b . BT IR R, AR SPI # disable B, RXFIFO &7 (1) (i IEHf disable i
R, B IE I R AL LAY BT (1 SPI Z 748D «

FRUER disable JifE e T BSY IRAS, H&F FTLVL[1:0], CAB{RAEFRAIE S M. AT LUl & 5 ik
ARSI IEAEREAT A B MEE TR,

B Y NSS ESWHAE, EHERMHIRMIER NSS k. =&

B Y5k E DMA 503 FIFO FIAS BRI, Lhi i R nisd CRG Wi fE ML fid FE
1EHif) disable ifE2 (receive-only B & 4h) -

S5 FTLVL[1:0]=00 (A %d 25 3%)

45 BSY=0 (IRJa MHH Bl b 3 56 1O

Disable SPI (SPE=0)

FeddE, E# FRLVL[1:0]=00 a0 3 %)

X TREE receive-only B, IEffif1) disable Jife/2:

1. el — MR WL R, i disable SPI (SPE=0) , T Wilifife
2. £ BSY=0 (IJo %R M C gl ab 2D

3. E¥dE, EF FRLVL[1:0]=00 (P EIEIRIEHE)

27.3.9.4. Data packing

2 frame size= 8, LA 16-bit ILEE S Ui RIE, #2 Hah{#H data packing. 7EXFIIEN T, A
frame ST 0. ¥, SPIEHIAFEETEY U I word (RAZ[¥ pattern, SAJE/RAFTE AL

FEFEE T data packing AbEEIEFE . 7ERIE DT I EAN 16-bit Yr IS, BIANEE frame BER % AERRIOT
R RXFIFO BB 42 16 bits (FRXTH=0) , W|i%Z sequence 2x7E RXNE i 2Bl =4z . 1F A%t RXNE %
PRI N, BT — A 16-bit 12 SPI_DR Zif74%, Vil I 2 MM frame. 7EHCH, RxFIFO BB 1%
SE R T SR BB U7 ] AR FEXT 5, T B 2> k.

1E Kk, F 8-bit V7 i) 7 5 734U sequence B fa — M8 frame 52 29 1. N T 724 RXNE $4F, X}
TAHAEAE frame, XT3 BOG — MR, BRSO B Rx_FIFO BI{H .

AN =
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NSS
SCK _I I_l I_l I_l I_l I_l I_l I_I I—
TXFIFO mosi —] RXFIFO

0x0A foxoa | o0a | 0x0A
Eood 0x04

SPIx_DR

SPIx_DR

>
0x04 [ SPIfsm : : ' SPIfsm
. P .
| &shift 2shift
B

YYVY

16-bit access when write to data register 16-bit access when read from data register
SPI_DR=0x040A when TXE=1 SPI_DR=0x040A when RXNE=1

K 27-9 Packing data in FIFO for transmission and reception

27.3.9.5. Communication using DMA

UL KR B TAE, JRI s 1055 72, LG over IEHIZ1T, SPI & fa] i RN 2 U ist i)
DMA fi

2 TXE 5% RXNE # &7, 2774 DMA %K. Tx Al Rx buffer A7 (13K .

B ORIERT, BHRTXE BN 1, W4 DMA 53K, #8)5 DMA 211 SPI_DR {78 5 N5
B B, AR RXNE BN 1, W42 DMA %K. 485 DMA 2 SPI_DR 27 /7% HI 505 «

2 SPI WA VR R E s, W LLH A E SPI Tx DMA IS . 7EIXAMEIL T, A 00 5o 15 1l
&, OVRAREMHEN . 4 SPI A AEHCEE, 7T LA SPI Rx DMA il .

FERIERE, 24 DMA BE45 N T A EEENEDE (DMA_ISR ZAE4% i TCIF b B0 , arblid@id
W5 BSY br kiR SPGB R T Ie . 1% 2 F kil % 2 disable SPI B ik stop BT, &) A& Hkk ik
W AR LIS ZEAF FTLVL[1:0]=00, #RJ5 4545 BSY=0.

I A DMA SEIRES, v g DMA BTG KRS, DU LT 5%

1. ffigt DMA Rx buffer (SPI_CR2 ) RXDMAEN bit) (&1 Rx DMA #1# )
2. f#ifE Tx Rx DMA streams (£ DMA #Ff785 )  (WiiR steams # %))
3. f#i5E DMA Tx buffer (f SPI_CR2 Zif##51) TXDMAEN bit) ({12 Tx DMA #fd F)
4. @it SPE bit f#ifE SPI
S T AR AR RGP I
1. Disable DMA Tx Rx streams ({E DMA 27785 5) (1R stream #if# 1)

2. iEid SPI disable }ifE disable SPI
B L5 Bk TXDMAEN Fil RXDMAEN (SPI_CR2 #7 7 #%) , disable DMA Tx 1 Rx buffer (1% DMA Tx
and/or Rx # {3 )

27.3.9.6. Packing with DMA

W DMA SR FEE (465 (TXDMAEN F1 RXDMAEN #¢ & 47) , T SPI TX 1 RX DMA
channel ff] PSIZE &, packing mode #% [ 3/ f# fE/disable f5. 4IH PSIZE & 16-bit, JH. SPI data size 72 8-
bit, N packing mode #ffifit. DMA &< H3hE X SPI_DR i {728 1 5 #AE.

WmARALH] 7 packing mode, Jf H 2L HHE N EAZ 5%, LDMA_TX/LDMA_RX £ 05204 EAr . 1t
B, SPIANE E—NEERIE M Z M EHE, URERE—A (F77) DMA 1.
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27.3.9.7. Communication diagrams

AT LR e, IXLER 0 T AW I EE DMA B A R, O T e, BE

LSBFIRST=0, CPOL=0, CPHA=1., W A#Z{L524 1 DMA #/ERLE .

1.

2 NSS A%, SPI#fife, MHLITIEEEH] MISO; 4 NSS #R k& SPI 5% H1 i ML 22X MISO 4
ST ML, FEAE 5T f B A 2R A 78 e BB TR) 24 5 AL, DA B2 A v 25 B0l .
EENIR, {NAE SPI #lifent, SPI#hk<sizdl MOSI fl SCK 55 (HAFENSS(E5) . Wik SPI #

disable, SPI#M A GPIO WidF, PRIAEIXEEZE b HE~HE LT GPIO M #E -

2.

FEF ML, WIFE G IELEN, W BSY TEMUZ AIRFFA 2. 16 ML, BSY {55 7EHE iz [A]il & A% 2
AN 3

R 2% TXFIFO 23], TXEFSAHEE.

7£ TXDMAEN bit —# B {7, DMA {fh#idfERIFF 4. /£ TXEIE $i B )G, 74 TXE . 4 TXEESH
REE, FFuam TXFIFO f&4i¥E, B 3 TXFIFO 4%, 50 DMA {4 5e il

W BT B R IE B G251 TXFIFO, 7E SPI A ZkALHiHT DMA Tx TCIF brEmh i & X AR ESE
SPI L HIEMZ I, —HEH NE-.

7t Data packed mode, TXE 1 RXNE = {4 /& g%t LI, /4N 13:/5 FIFO 115 il /2 16bit % Cuntil the
number of data frames are even) . W% TxFIFO J& 3/4 full, FTLVL IR&ELE FIFO full level. Xk & At
25 Ja — AN AL frame ANREAE TXFIFO A2 R% 1/2 full Z Hif7Ad . %%dE frame LA 8-bit 15 1] 7 2 CRRAF B
24 LDMA_TX £l 47 B A7) DMA EBhiji ) fEE#E TXFIFO .,

N T Uk packed mode ) # G — AN data frame, 45— AR frame BEALFRT, Rx BIAE D4 Zi#k i As
B 8-bit (B REHEE A FRXTH=1, 20 %4 LDMA_RX # B 7K DMA W3S S E s .

NSST

—
scx LA A0

‘ 2 2 2 2

T

BUSY
< e DLy« D2y D3 »< CLE

mos| 7lsistalzl2 yol7lelsisl3l2)el0l7Nesl4l312lnfolz els (43 2lelel7lels 4l 2 /o
| I

{ Enable Tx/Rx DMA or interrupts ‘

SPE

\4

de

DMA or software(polling orinterrupt routine) control at Tx event ‘

FTLVL oo [ 10 11 X 10 Juf 10 [ o1 ) 00

4 Thandling
< Note 1

TXE
| ; H
< Dn+1 » < Dn+2 » < Dn+3 > < Dn+a

Dn....p 4 >
MISO 7)) 5 4(312( 210] 76)s 413122 0[7)e)5)413/2(1/0)7 e[ 4 3)2fw)o)7l6)51a(32 2 o)
RXNE ‘ M

DMA or software(polling orinterrupt routine) control at Tx event ’—}
FRLVL 00 ) o1 10 | oo 01 [ 10 01

1is

<
o
o

K 27-10 EAHL full-duplex communication diagram(bit frame=8, FRXTH=0)
Note1: Thanding B cpu 5 #5431 Tx fifo Jiir H i (7]

27.3.10. Status flags
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SR FIE I 3 AR A AR & T LL5E 4 i g% SPI M ZRIAIRES .
27.3.10.1. Tx buffer empty flag(TXE)
2 TXFIFO £ & W i) 2% A7 B R BRI, TXE drBAigi BN TXE &5 TXFIFO level 555,
UM B F IR R S, BB TXFIFO level /NT-55T 1/2 FIFO IR A G % . Wik TXEIE
(SPI_CR2) #i &7, W&m=ArhlriER. X4 TXFIFO level KT 1/2, izl HEhiEE.
27.3.10.2. BZmIEZ (Rx buffer not empty) #5E&(RXNE)
T FRXTH i (SPI_CR2) [, RXNE #rEN A 24l B A
W FRXTH v 1, RXNE @ RFEs -, B 2| RXFIFO level K T8(# %5 T 1/4(8-bit).
W FRXTH 5 0, RXNE B R Er s s, B F| RXFIFO level KT 5# %5 T 1/2(16-bit).
% RXNEIE fi7 (SPI_CR2) # &z, NI A .
MR KA TRAL, U RXNE #E4 E 3hiE % .
27.3.10.3. fi- (Busy) #7%(BSY)
BSY i 1% B 5iE R (S AL RER), Hbr R SPIEE R IR
MU EN TR, R SPIIETEE, HH—Mish: EFFERaEei F(MSTR=1. BDM=1
7 H BDOE=0), fE£:UsiE] BSY brdfrFF MK .
FERAF ] SPIBEHIERE N A5 HUAR (G 115 A i B) 2 BT, AT LU BSY Al fE e B4, X
R RT DL G IR f5 5 — A g, DRI R B AR L B R R AR AT
BSY tn &I v U TEZ FVL ARG Pl RS R,
B T FRE AU o (MSTR=1, BDM=1 J{: H. BDOE=0), M4{&4i Fihit, BSY brditli & 1.
AR A5 B2 b A E B0
4 SPI #1E 1] disable f
FHUENL, %74 MODF=1
FHE, BT, A B R %
MAUESR, ERAER L2, BSY brEEN 0, JERFFED—A SPI i 1A
Note: AZA{FH BSY br &AL B AR Rz A0/ TXE Al RXNE B &

27.3.11. RIS

27.3.11.1. FE AKX (MODF)

F KL (MODF) {UEATE: 24 NSS fENMIAGS (SSOE=0) , NSS 5| fFHEH T, k&
(f] NSS I FiA%; S 7E NSS 5l VE LR, SSI Ak B Ot . i, MODF it FHzhBfr. F4
R SPI B4 LA R
e MODF f# 8 N1, W& E T ERRIE i, W4 SPI H1lkr;
o SPE i #i&N'0. XKk — g, HH G SPI 11,
o MSTR i Ar0’, [H kot g 433 N A

N5 3R T B MODF iz
1. 24 MODF {8 1, AT — K% SPI_SR %517 & 10 15285 1 s
2. RJ5'5 SPI_CR1 Zif7as.

fEHZA MCU MRS, A TR IIEZ AN A& SE, DA mi% £ 541 NSS i, Fixt MODF
PEATIEE . EERIEE 2 )G, SPE A MSTR A7l AR 2 EA 1 RAIRA .

HT 245 E, 24 MODF A8 18, A R VFi& & SPE fl MSTR 7.
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HHECE T, MK MODF i AREHE N, A1, AL FRER, —Misl ERE | MODF {7
THOLR, AT MRS IR, MODF AR Rl REH L T 2 PSR, ke Fe vl LLAT — N B A8k [H] 31 BR
WIRER MRS FIRE
UE 7 S
HE R BN ML, JF H RXFIFO BCA W I 23 A R A a7 24 over IEWIZ4T 1B DL

27.3.11.2.

A0SR BE DMA B 2 5 (RN A1 EE BT S B 8l (RXFIFO HAeiin » Bl e &t

2 over IEHIZITIEM R A, Bk B IEdR A2 overwrite LARTAEMTE RXFIFO AR . Bk 33 En vt
ZmE, It H A R Rk % k.
WYL SPI_DR 257724411 SPI_SR Z3#7#% i ¥ OVR &% .

27.3.12. SPI H1lfi
F 27-1 SPI R R

aal T v HRE fif Rl AL

TXFIFO SR e 3% TXE TXEIE

HE 3] RXFIFO RXNE RXNEIE

TR R MODF ERRIE

Bt A OVR ERRIE

27.4. SPI F 7%

SPI X I ) 73 47 # 7T LA#EAT 16-bit Al 32-bit 151, DR %3 {7 #% 347 32-bit. 16-bit 1 8-bit 15 -

27.41.

SPI #4135 /£4% 1 (SPI_CR1)

Address offset:0x00
Reset value:0x0000

15 14 13 | 12 | 11 10 9 8 7 6 | 5| 4|3 2 1 0
BIDIM | BIDIO | Re | Re | Re | RXONL | SS | SS | LSBFIR | SP BRI[2:0] MST | CPO | CPH
ODE E s | s | s Y M | ST E R L A
RW RW RW | RW | R RW RW| R | R | R | RW | RW | RW
Bit Name R/W Reset Value Function
PSR E/y SR vl e
15 BIDIMODE RW 0: “XUZRHA )" B
1 “BRZRA R
L s = A R
L BIDIMODE fii—#ofit & “ L3 ” izl N4
14 BIDIOE RW EARE THE S
0: Akl U=
1. frfRE CURKED
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Bit Name R/W Reset Value Function
“HRLZEMIE F A AL MOSI 51, 7E R i
MISO 5.
13 Reserved 0
12 Reserved 0
11 Reserved RES - Reserved
I FR Az o
%A AN BIDIMODE fi— 2 iR EfE “ WLk i~ fi
AN FHERTT I FEZDMINBRIECE S, fEA
10 RXONLY R 0 B N BB 1, R R
B AF R, DA 2 oo 26 A Hdi
MR,
0: XL CRIZEMZBUO
1: Fkfh CURRRED
A T
2 SSM E A7, NSS 5|l Lt SSI AL
9 SSM RwW 0 RIE o
0: ZEIEHIF A BLA A B
1: fEREER B B
SEHYNE: Suks R
g <l v 0 AT A Y SSM=1 I A AR ZF A8k
5E | NSS ERH, 78 NSS 51 _E/Y 1/0 #-4F
TR
ik 2o
7 LSBFIRST RwW 0 0: R MSB
1: SEkI%LSB
AT I ASRE AR 12 AR A7 SR KO
SPI fifig.
6 SPE RW 0 0: %%k SPI
1: fifiE SPI
eSSt E
000: fpcik/2
001: fpcLk/4
010: fpcik/8
011: fpck/16
5:3 BR[2:0] RW 0

100: fpcix/32
101: fpcLk/64
110: fpck/128
111: fpcLk/256
I TEAT B A RE 528 12 7 A7 4 ) £
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Bit

Name Reset Value

Function

E: WA, SRS R feoLd4 -

MSTR RW 0

TR,

0: MCENMIHE

1. BEANTEBRH

T REAT I AN RE AR 1% 25 A7 4% O EL

CPOL RW 0

I AR 1k o

0: ZRPIRAR, SCKIRFHEKH T
1: ZEWARAR, SCK ¥ -1
BT I A RE OB % A AE 2 IR

CPHA RW 0

I Bl AR -

0: K RAE B — NI BHILHTIT 46
10 B RAE S AN Bl i T 4R
T REAT I AN BE R 1% 25 A7 4% O EL

27.4.2.

Address offset:0x04
Reset value:0x0000

SPI # 4| %77%% 2 (SPI_CR2)

15 14 13 12 11| 10 | 9 8 7 6 5 4 3 2 1 0
SL | LDM | LDM
FRX Re | Re | Re | TXElI | RXNE | ERRI | Re | Re | SSO | TXDMA | RXDMA
\% A A
B i TH S s s s E IE E s s E EN EN
FM TX RX
R RW RW R R R R RW RW RW RW RwW RW
RW
W
Bit Name R/W Reset Value Function
31:16 Reserved - Reserved
MAHL fast mode enable
0: MAHL normal mode, MAUREN T Hrm bt SPI
clock HI# /N T pelk/4
15 SLVFM RW 0 1: MAHL fast mode, "JSZFEMMLELT SPI
clock #FE AT 2] pelk/4
#: 24 SPI clock FIEEE/NT pelk/4 B, —EAR
REW BT AL L -
& JG—4> DMA 1&51 (Ki%)
1207 K L DMA KI5 1] 20 R ek 4
. %A INAE data length=8, TXDMAEN £/ #
14 LDMA TX RW 0 i o o
BA, H 16 MBI A AR %0 B
SPE=0 i 4 RE# 5
0: ZERIFEMEIE 22 M
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Bit

Name

Reset Value

Function

1 ZRIANEE BB A AT

13

LDMA_RX

RW

)5 DMA {46 (200

AL R E XL DMA #2410 S 8w 2 AR A =
¥, %IhBELAE data length=8, RXDMAEN A7
BAL, H 16 Ay 4G %% %A FE A
SPE=0 It 4 REM 5 .

0: B B 2 1R A

e BRI B SRR R

12

FRXTH

RW

FIFO $ic il i

AR E fif & RXNE 3441 RXFIFO BRI
0: WA FIFO level K TEiH%T 1/2 (16-
bit) , 7 RXNE

1: W FIFO level KT E#FH% T 1/4 (8-bit) ,
7242 RXNE

1"

DS

RW

SPI LK E
0: 8-bit H¥EMmift s
1: 16-bit BiEmifs i

10:8

Reserved

TXEIE

RW

KA LER X 5 B g
0: %1k TXE w7
1: ffifie TXE 1l TXE=1 i P=2E cp g ok .

RXNEIE

RW

Pedlegz b X AR 2 vh il g
0: 41k RXNE Hili
1: flEAE RXNE . RXNE=1 7/ i

ERRIE

RW

R T RE .

0: 25 L4k R

1. fEREHEHR . 24 CRCERR. OVR &
MODF 4 1 B, P24 ililR.

4:3

Reserved

RES

Reserved

SSOE

RW

SS #i i HE

0: ARk EMEAT SS fanth, %l LLTAEAE
Z E B

1: PR EMNAT SS ftht, % & A TES
FE A,

TXDMAEN

RW

RIEZ X DMA 158 .

0: ZEILRIEZ X DMA

1: {FREAEZMX DMA. 24 TXE=1, MK H
DMA iR,
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Bit Name R/W Reset Value Function
BRI ZE v X DMA i fit
0: ZEi-EalZZ X DMA
0 RXDMAEN RW 0 B
1. [FREFEUNZEPRIX DMA. 24 TXE=1, & H
DMA &3k
Note:

FRXTH & DS #cdtitf 4 Fidl G770, (H PRI A 0 AR 0 F R
1. WRACE T DS=F (RIEHEHE Ky 16), WAL A 0
2. WRACE T DS=7 (RAMEHMEHE K E N 8), I F5 B X 43t i i
1) G FSE R EAE WO 1 WUEE, )T B A E N 1
2) WnHGE IR WO R T 1 WEEE, W ZALE Y 0

27.4.3.

Address offset:0x08
Reset value:0x0002

SPI'REFHF2% (SPI_SR)

15 14 13 12 |11 | 10 | 9 8 7 6 5 4 3 2 1 0
FTLVL FRLVL
Res Res Res Res | BSY | OVR | MODF | Res Res Res | TXE | RXNE
[1:0] [1:0]
R R R | R R R R R R
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
FIFO %% level. fiffE A, BEMEE
00: FIFO =
01: 1/4 FIFO
12:11 FTLVL R 0
10: 1/2 FIFO
11: FIFO full(*4 FIFO BE KT 1/2, Bl A%
)
FIFO £k level. tWfFELL, EIHEE
00: FIFO =
10:9 FRLVL R 0 01: 1/4 FIFO
10: 1/2 FIFO
11: FIFO
febrs.
7 BSY R 0 0: SPI AT
1: SPIAL TN, B RIEZEM AR,
i AR &
6 OVR R 0 0: ol ths iR
1. P24 v AR
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Bit Name R/W Reset Value Function
A O B AL, BRI AL (R
MR ELFFIIAFED
BT R

0: JofialEtiR

5 MODF R 0
1: B U 5
G AE AR AR E AL, BRE AL
4:2 Reserved 0
RIEG A
1 TXE R 1 0: RiEZGrpdEss
1: RIEZE NS
A LR S
0 RXNE R 0 1. gk

0: b=

27.4.4. SPI ¥EH 748 (SPI_DR)

Address offset:0x0C
Reset value:0x0000
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

DR[15:0]

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

Bit Name R/W Reset Value Function

Bl A A s .

LR IR R B

Kol 27 1728 AF N RxFIFO Rl TxFIFO M. 24
BHE, SPRUT I RFIFO, 1 225 4, 52
Brij il TXFIFO.

Note: Uikt DS fir CHrdiiise Bk , K
RIE B HUE 8-bit BFE 16-bit.

XTI 8-bit HHum, HE A7 AT right-
aligned [¥] 8-bit £ AT A E R ). UAEHE
Wi, DR[15:8]fH & A 0.

Xf T 16-bit Hralami, Bl A5 742 16-bit 1),
A~ DR15:0]# I F K ik Az

15:0 DR[15:0] RW 0
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28. R ZF
28.1. B

A5 Fr 3T Cortex-MO+ CPU, % CPU Core 1% w4t debug B R DIfE. EAF I BB S0 ¥VF W AZAE L
it GGRA WD By BE CBEW S mHE . AR IER, ARZE N FDIRAS M RS AMECIRS AR 2 7] L
W TRERE, WRZAINECAT DB EIR, PR AR EEHAT.

PR REAE t IR LN AN 5 MCU &R, I A#E 12 serial wire. 7E MO+ CPU Core 7 {1
RIfE £ —% ARM CoreSight Design kit.

MO+H it TR B i EIRASCRE, B DL B4 2k

B SW-DP: serial wire

B BPU: Break point unit

® DWT: Data watchpoint trigger

VIR SR AR 7 A I AR Y e -

B REERG B, SWDIO@PA13. SWCLK@PA14

B MCU & CGCRMRIIABRI, i oh i fh &

MCU
Cortex-M0+ debug support
Bus matrix
System R
interface |
Cortex-M0+
Core
SW'OW ey [ > DBGMCU
SWCL@ it Debug AP
28-1 DBG HEH
28.2. 5| J 4 A5 A1 R v B A
28.2.1. SWD i K
VR REAH X B3 A AN, (ERTA B8 T ..
#* 28-1 DBG HEH
SW-DP SW AifE&D
\ E)i: Baginl
¥ 0 5] 28R 3t WA Ee
SWDIO LPAVE T ERAT B S S PA13
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SWCLK LD AT B PA14

28.2.2. RiEHK) SW-DP 4 fic
S ENE (RS Me#E LA , FYE SW-DP [ 8 23 Bo /e 113 3 LSz RIS
pin.
SR, 4t 75 SWD i AT e,  JRREIGZm DN GPIO H.

28.2.3. SWD I LBy E8 LA R
—H SWD iy BRI, U GPIO #2851 11X PN 1. GPIO £l 9 7 2 I B ARSI 10 BN
EEFHE I
B SWDIO: input pull-up
B SWCLK: input pull-down
Jv AR R AN Sz B BE O A T 4 5 R R PR 5 oK

28.3. ID {55 F1 81 2 WL #

S NAEIR ID code. #E#E Keil. IAR 55 T HAF A% ID Code ({7 T 0x4001 5800 Hhdik) i3 i1k,
Oh EHJG, RS flash (1 factory config. byte [¥] Ox1FFF OFF8 ik, 4% DBG_IDCODE % {f#%
.

28.4. SWD i O

28.4.1. SWD PHlNAH

KA RS R AT B IR, AR BL R P AN

W SWCLK: KHEHLL)TH clock {55

B SWDIO: X #dEES

ZHML AR bank ({175 /745 (DPACC Zif7 84 Hl APACC /735 RIS N, Bl 2 # IRTELR 1
LSB-first f&4ii. % T SWDIO B & H, 2 FbZfEmR g bdr (HETE 100k BRETHFED .

FEUMX ATk SWDIO 7 1] (e, % I () Bl NTEZR_EREVCAH 0L, B BCA RO BREN L. Bk
BIRET, XAFEEI R 1SR, SRR TT LB G B SWCLK A K i 4 .

28.4.2. SWD il %)
SEANFEF B LT B4

B EHURIERIEIER (8bits)
B U RIER N N, (3bits)
B EALECE S R OE R B (33bits)
* 28-2 i R4 (8-bits)
B 5 INA ZFR Eiipuy
0 Start WA “1”
0: DP jjin
1 ApnDP
1: AP VA
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BRI EA/S ik
0: HifR
2 RnW
1: R
4:3 A[3:2] DP 3¢ AP 25 {748 Btk X 35
5 Parity DA AL A5 58 A
6 Stop 0
7 Park BEMENNST. BT LREE, SRS 1.

I H R ] (B 1bit) FREEE CIER, U AR F #BCE IEh (5 5 4.
# 28-3 ACK i (3bits)

ELARAL 2y i Eitipu
001: FAULT

[2:0] ACK 010: WAIT
100: OK

R — MR B R 1 A wait B0 FAULT BRI S, T0I%% ) i fa] . A ER i ACK Hi S .
% 28-4 DATA 1&4i (33bits)

EERFAL EAS it
[31:0] WDATA =% RDATA 5 A S
32 RE AL XF[31:011 7 R Jarhr

USRS AR, e [a] I [AL 0 2R B 2 it 1

28.4.3. SW-DP R Wl (reset, idle states, ID code)

SW-DP FPRSHLAEANE XL T SW-DP I ES ID /LhS, &g JEP-106 frdl. X4 ID /AL 254 1 ARM
R, FEuiE A 0x0BB11477 (X Cortex-M0) .

28.4.4. DP and AP £/5jj Al

i DP H3RAE A2 posted: 5 Fy i B Al AL BT (ACK=0K) , B Tl LAMRIEIR (ACK=WAIT)
B2 AP MIHEIEY: posted: X WK U 1) I 45 RABOR M B F — IRk, W) R — BT 19 U7 In) A2
AP Vi, ] DP-RDBUFF 25 {725 W 204 Hh Pt 3R A5 1% 45
DP-CTRL/STAT Zi{7-#% 1) READOK #r ETEREA™ AP 13577 7] 8i#% RDBUFF iR (HIIE TS AP 215
] 2 D I A T T

B SW-DP sHL T 5 buffer (XfF DP M1 AP 5) , X EZ YIHAMEAET R ERET, HR—NSEE. W
5 buffer i 1, A RN “WAIT” . IDCODE . CTRL/STAT 8% ABORT 5, {4t
(HZE XS buffer 2D

B T SWCLK Al HCLK 2 ® i, EE#HIERE (R 25D TEM NI SWCLK A, Kk
BRSPS 2R . 4ORENE S 2RI, 3 TUAN IR 1485
2 EHIERE CTRLUSTAT i, PLEJGHEE., W FAEEE (FELE) R, W2 fail.

28.4.5. SW-DP F775%
24 ApnDP=0 I, 7] L7 iX L ZF 788,
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CTRLSEL fi783%
A[3:2] R/W Register Notes
SELECT %17 2%
00 Read IDCODE
00 Write ABORT
01 Read/Write 0 DP-CTRL/STAT
01 Read/Write 1 WIRE CONTROL
10 Read READ RESEND
10 Write SELECT
11 Read/Write READ BUFFER
28.4.6. SW-AP #7745
Address A[3:2] value Description
0x0 00 Reserved
DP CTRL/STAT 2 174%, H{E
B ER— D RGN power-up
0x4 01 Bl AP Vjin e B AL R
B I pushed LA pushed 36 1iF #1F
B EERERRE (. power-up M)
DP SELECTRION 271745 FfEIL#E 21T Vs 7 3 H A active 4 > word 517
AREE .
W Bit31:24: APSEL: i%&#%:4807 AP
0x8 10
B Bit 23:8: reserved
B Bit7:4: APBANKSEL: 7EX77 AP,i%#% active 4 4~ word 771735 & K
B Bit 3:0: reserved
o y DP RDBUFF Zf7ds: HTIRHLAREZE —MREFIE, FRREMNLES
(AN SR # () JTAG-DP #:18)

28.5. W% AR

Bt core debug #FfE#%, T LAVl Core debug. Debug Vi a]iX L2777 8% /2 il it debug V5 )%k H . fld F

T 075 A7 2 LA
#* 28-5 WA TAA
TG Eitipuy
DHCSR 32bit Debug halting control and status register
DCRSR 17bit Debug Core register selector register
DHCDR 32bit debug Core register Data register
DEMCR 32bit debug exception and monitor control register

REFHB/ASWRGERSL, BArf. ATy LB A, K. T ERMRN Hart, 752
B R AR A B AR 2R 1 bit0 (VC_CORRESET) , #{fiRE
B R R RS A A AR, WdlRE
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28.6. BPU M & B 7T (Break Point Unit)

Cortex-MO+ BPU SZHI4R ML T 4 AN a7 /785 . BPU & —% ARMvV7-M ] flash kT Fllki £ (FPB) Block
(Cortex-M3 & Cortex-M4)
28.6.1. BPU Ihf

Aib P S5 K s SRS T PC W s T RE
22 ARMv6-M ARM #1 ARM Coresight Components Technical Reference Manual, L3RS 5 £ T BPU
Coresight (¥ £ #2547 AAdAT (1 bk A0 U 1] A=K

28.7. HIE W% 5 DWT (Data Watchpoint)
Cortex-MO DWT SEILEEfE T 2 4> watchpoint #F /745
28.7.1. DWT Ik
Kb T3 17 55 SEILAE T PC BT A ThRE

28.7.2. DWT RS EFAE

SEINEHE watchpoint BT IALFERS, 528 T ARMv6-M A& ) DWT Program Counter Sample
register(DWT_PCSR). 1% 77178 1 I B HHPE R RAE PC, TARF (R FE RS o X ASHLERI SR 7RIS 7
o

CORTEX-M0+ DWT_PCSR i3 it 7 20 BT & Fl R d i (148 2

28.8. MCU Xk (DBGMCU)

MCU debug component % B i34 FE 4 LT 3 FE:
B RDFER
B X timer. watchdog 7t breakpoint (i) {1 i 42 il

28.8.1. DR AR e
FHEMEIIFERE, BT WFI 80% WFE $54 . MCU #EARINFERIR, 5i# 24 CPU Clock 12 1144,
o F &b CPU B IhEE.
CPU R Je¥ifE debug Wi, {544 FCLK 5% HOLK. M1 Fi%st it i s, AN BRI, b
10 FURHETF IS . MCU 250 7RI I 738, o Ve A P ZE AR ke ol F iRtk
L, 8 AL B R B S AR N A, ASUR R ATy
W 7F sleep Kisk: FCLK Al HCLK {5RF 2. MARIHN, %ML S 51 AF (Tt T b v sk o e Fr R o«
B & stop #3%: DBG_STOP {4 5l ik & 42 o B A .

28.8.2. e, EI M. bxCAN fl12C BiRR

7E—/ breakpoint 1], J&A5 L EEFE timer ()i F1 watchdog BL/EFERIAT -
Wl fiTRT A4k SEAE breakpoint BitE. Fln, 3% 22— PWM IE7E$2 il B A LA 5 4t 75 20 .
B TR BUE R RAE breakpoint FERTHEL. IX /2 watchdog PR UL .

28.9. DBG &%
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28.9.1. DBG &+ ID %% %3 (DBG_IDCODE)

Address offset: 0x00
N S FE 32-bit Hudik ), Rk,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD

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

TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD

Bit Name R/W Reset Value Function
31: 0 FEE X R

28.9.2. Wik MCU EEE & /#% (DBGMCU_CR)

ZAAE AL B AE debug IRZ NI MCU KD #ERE .
ZH RS LB T REEN (RERGEEAD B LMERG RN TR 24T 5 81k
AR A SRR ZIIRE, X TR R, SRR 2 AT RER) .
Address offset: 0x04
Reset value: 0x0000 0000 (A< R4 R AT EZ A7)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
STOP
RwW

Bit Name R/W Reset Value Function

31: 2 Reserved

Debug stop .

0: (FCLK=off, HCLK=off) . 7f STOP #%x{, HCLK

FCLK #f£x2<1. M STOP xR iR, B4l E 5 E

MENEHE (REHRECAHSD o BfE, W ZEE

1 DBG_STOP RW 0
Bl
1: (FCLK=on, HCLK=on) . ¥*%jf\ STOP =, HSI
g, FCLK 1 HCLK Hi | 4. 4B H STOP #5
X, R FESCER ], R REENE.
0 Reserved
28.9.3. DBG APB freeze register 1 (DBG_APB_FZ1)
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ZA AR KL E timer. RTC. IWDG. WWDG 7t debug IR Bl . Z 277284 - R AL T b B AL
(NRRGEAD . e R ELERGEA T#HITE.
Address offset: 0x08
Power on Reset value: 0x0000 0000

31 30 | 29 28 27 26 25 | 24 [ 23 (22| 21|20 | 19 | 18 17 16
DBG_
R | R R|IR|R|R|R|R|R]|R R
LPTIM_S Res Res Res Res
es | es es |es | es | es | es | es | es | es es
TOP
RwW
15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DBG DBG_ DBG_ DBG_
R | R R|IR|R|R|R|R|R]|R R
Res IWDG_S | WWDG_S | RTC_S TIM3_S
es | es es |es | es | es | es | es | es | es es
TOP TOP TOP TOP
RwW RW RwW RwW
Bit Name R/IW Reset Value Function
24 CPU 5 1), LPTIM BB i) gz il for
31 DBG_LPTIM_STOP | RW 0 0: f#fE
1. A
30: 13 Reserved

2 CPU 1R, IWDG THEC# ¥ i b4 ] o7

12 DBG_IWDG_STOP | RW 0 0: ffifE

1: AMERE

¥ CPU 1R, WWDG 388 (s i 7
11 DBG_WWDG_STOP | RW 0 0: ffifig

1. Mfiige

2 CPU 1L}, RTC gk it s il fir
10 DBG_RTC_STOP | RW 0 0: ffifig

1. AMiige
9: 2 Reserved

2 CPU 2 1B, TIM3 THEGES 1 I ez ] o7

1 DBG_TIM3_STOP | RW 0 0: fiif
1: AMilige
0 reserved
28.9.4. DBG APB freeze register 2(DBG_APB_FZ2)

%A FHREC B timer 7 debug T I Bz . ZarfEas bk BB AT RE RN (ARRFEEAD .
ER LR AFERGE N T TS
Address offset: 0x0C
Power on Reset value: 0x0000 0000
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AN S ¥ 32-bit Hohksa], Rk,

31 30 | 29 | 28 27 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 18 17 16
DBG_ DBG_
Re | Re | Re Re | Re | Re | Re | Re | Re | Re | Re Re
Res Res TIM17_ST | TIM16_ST
s s s s s s s s s s s s
OoP OoP
RW RwW
15 14 | 13 | 12 11 10 | 9 8 7 6 5 4 3 2 1 0
DBG_ DBG_
Re | Re | Re Re | Re | Re | Re | Re | Re | Re | Re Re
TIM14_ST TIM1_ST Res Res
s s s s s s s s s s s s
OoP OP
RwW RW
Bit Name R/IW Reset Value Function
31: 19 Reserved

24 CPU 5 1EET, TIMA7 32 (e for

18 DBG_TIM17_STOP 0: ffifk

1. Affde

24 CPU 1L, TIM16 HH408% 1 e 2 o7
17 DBG_TIM16_STOP 0: ffif

1. Aifige
16 Reserved

2 CPU 21K, TIMA4 152 (h b iz b fr
15 DBG_TIM14_STOP 0: flifig
1: Mg

14: 12 Reserved

24 CPU 12 1R, TIMT - 35as i i e 4% il A7
11 DBG_TIM1_STOP 0: ffife
1: TMfifE

10: 0 Reserved
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29. RAEH =

2 BH EifcR
V1.0 2021.10.20 IR
1. X 45, [BXIBH
V1.1 2022.04.13 2. (BRSBTS (USART_SR)#EIA
15-1 , 18V BEZRIaIER]
V1.2 2022.07.26 1. (EXE
V1.3 2022.11.26 1. EFRINAEHEA
V1.4 2025.03.14 1. 3.6 BootlEETS
V1.5 2025.03.27 1. BB 9-1 I0imOMRIEARLEN
V1.6 2025.03.28 1. EHE 9-2. B 9-3. & 9-4. B 95
1. EIUSARTIEWEERZE
V1.7 2025.08.08

2. HEIILPTIMPAEBRS$FIEE £ RSN
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PUY)

Puya Semiconductor Co., Ltd.

= ]

ERFSR(EERNBIRAT (LATERR : "Puya” ) (REBEM. HIE. B8, (£ Puya P=mfl/aiASCEaOtF) , BABTIEN., FBFEE
TERRERE RAVEETIERER.
Puya Pk iE1 T SRS RIS EE SR FRAN R T &R,
FFXS Puya FREGIEEAERRESS | RNERTHECSIEES =7 m LM , Puya NMEHIRS SHFE RIS mARETSEE.
Puya AN AR ABA RS < T ).
Puya Mm% E , EEERSIMMER—E, Puya ML= RAMEERIEEBTTH.
HAHE Puya 8 Puya iRHIER S F R EHA0ER. AR medRS SR AESBrEEIIY.
RS REAHBIRRTIRAPRIES.

EHEFSAEBROBIRAR - REMBNF
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