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1 ADC
1.1 ADC_AnalogWatchdog

AR T ADC RIRINET TIEE, SHEE HBERREENMERERN L TRFR, SHAE(]
alesli

1.2 ADC_ContinuousConversion_DMA

IR 7 18iS ADC fitA& DMA iz ADC_DR Ff92E, Bt & CHO(PA00)9 ADC RUIEHIE NIEBIE,
ADC fifi& DMA = RIEEIE, DMA HRiZ5ThY, EBIAHFIEMRsAEUE.

1.3 ADC_MultiChannelSingleConversion_TrigggerSW

LtEEEAIEZR T ADC BRECIE)(Polling)RI7SZURAE ANO,AN1T,AN4 &1 FHEid SR IF TEDHHE,

1.4 ADC_MultiChannelSwitch

tHEBIETR 7 ADC RIS @B,

1.5 ADC_SingleConversion_TriggerTimer_DMA

LEEEGER 78I TIM1 i ADC,HiEid ADC fif& DMA #{i= ADC_DR #a9E, BtE CHO(PA0O)
79 ADC RUEHImANEE, TIM1 BBEAEEI, TIM1 B REHSEM, ibA—RX ADC Xtf, A5
ADC fif/& DMA RIZREFEUE, SREEEURE-RRTREIED,

1.6 ADC_SingleConversion_TriggerTimer_IT
HEREGER 78I TIM1 fit ADC RIRAVBIEREEINEE, EcE CHO(PA00)/9 ADC RURIEINEIE,

TIM1 EcBEAFEE, TIM1 BFE—REHSHE, AR ADC KiF, RESIEEHRTHFTED,

1.7 ADC_TempSensor

R T ADC HERAGEEERERINEE, SBOEHR 500ms FIEDSRIREE.
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1.8 ADC_Vrefint

LtEEEpIiEZR 7 ADC #REREY VCC REFTIRE, BITRHF VREFINT 98, 1+H48H VCC RIE, FiEide
CFJENHE,
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2 COMP
2.1 COMP_CompareGpioVsVrefint_HYST

ItEREiEZR 7 COMP LUIRERIRIEINAE, PAO3 {F/9tUiReRIEmiA, VREFINT {ENLLERERRiREIN
PAO7 {EALLE SR IR, BT TEEE PAO3 LAMINFEE, Wl PAO7 3 H#)_EAYEEFEE(L,

2.2 COMP_CompareGpioVsVrefint_IT

IEHEIEZR Y COMP EUEBEINEE, PAO1 {ENLLIRESIEIR I, VREFINT {EALLIEE s, PA06
e e mHiIRC, @BITiEEE PAO1 FRYEINEEE, XN PAOG 5 |H_EAJEBSFES4F0 LED Bi4%,

2.3 COMP_CompareGpioVsVrefint_Polling

IEHEBETR 7 COMP EUERRRINAE, PAO1 {E/SLLRERIERIMA, VREFINT {fEALUR R RN, PAO6
AL =AY EtHIR L], BV PAOT ERVIARRE, W PA0G 5|R_EAYFEEER(L,

2.4 COMP_CompareGpioVsVrefint_WakeUpFromStop

tEEAiEZR T COMP LUIRERIREETRE, PAO1 {E/ILUIRRRIERIIA, VREFINT {EALUERRRRIREIA
PAOG {EuELERERRImIHIRE], BEN stop RIUG, EITVFEE PA01 ERYBINEBE, FAErRHIREE stop &
.

2.5 COMP_CompareGpioVsVrefint_Window

IR T EUIRESE AThEE, PAO1 {EJNLVEEEIEIREIN , RNEREIE COMP1 #1 COMP2 FIIEMRIRIZE,
PA1 BINAKTF VREF BBE, LED LA 200ms RYEIRRiA {784, PA1 BN/ 1/4VREF BYEBE, LED I8
K PA1BINBIEEE/INF VREF KXF 1/4VREF, LED #E=,
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3 CRC

3.1 CRC_CalculateCheckValue

HHEFER T CRC #3aTheE, WIS — M EARREEHTTRIE, BRI ESIEICRILERITIE
B, #8550 LED {J=, &N LED {TEK,
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4 DMA
4.1 DMA_SramToSram

LEEHIiEZR T DMA M\ SRAM || SRAM fEiEiERIZNEE (SRAM FISMRZ IBHEMBIEHIESEERIN
IREFBITAE).
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5 EXTI

5.1 EXTI_ToggleLed_IT

HEREBER T GPIO SMERARITINEE, PA12 51l LRYE— N TREGESTE I, FUrRE+ LED iT&
IR,

5.2 EXTI_WakeUp_ Event

LREGIER 7 181D PAG 5| HIIREE MCU FYIHEE, TEHEFHIZITR, LED JTRTFERIRT, K THEFER
#5, LED TRTERKZE, B MCU # A\ STOP #=; K PAG S|i#if5, MCU M&EE, LED ¥T4:FN
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6 FLASH

6.1 FLASH_OptionByteWrite_RST

ItEREpliER 7B 47508 RESET 5|HIBUsE#E GPIO.

6.2 FLASH_PageEraseAndWrite

IAEGIER T flash page #RF&F0 page BIHRE,

6.3 FLASH_SectorEraseAndWrite

It HEIER T flash sector #2f&F0 page SINEE.,
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7 GPIO

7.1 GPIO_FastlO
AEHBIEZERER GPIO B FAST 10 #itHINEE, FAST 10 IRE R LUARIRERAEITEIERE.

7.2 GPIO_Toggle

LGSR T GPIO ftiiEs,, & LED 5| A% =hmiEs, HEER 250ms #4E—)X LED 5|
BB, a17ER, TLAEZR LED JLA 2Hz AISRERINLE,
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8 12C

8.1 12C_TwoBoard_CommunicationMaster_DMA

REFER T 12C E8d DMA SRBHTEN, ENSERMTLALIE 15byte #iE, ARBRIMTIAER
15byte #E, EH. MREGERINE, ETFIMUR LRV NTLET BRI,

8.2 12C_TwoBoard _CommunicationMaster DMA_ MEM

IR 7 A 12C 181 DMA VB TEI, MALER EEPROM NRIS A P24C32, X user 12
##, EHSCRMILE 15bytes a9 0x1~0xf, AFHM EEPROM FISE NRIEEEE, ISEENATNfE,
FHR ERINTRE T ERIRE.

8.3 12C_TwoBoard _CommunicationMaster_IT

HHEPER T 12C BTV TIER, ESTEMIULE 15byte EiE, AEBEHREMILAIZRT
15byte #iE, £, MHUREEIERIIE, ETFIMUR ERINTGET B RE.

8.4 12C_TwoBoard_CommunicationMaster_Polling

HHEPER T 12C BRIV TIER, ENSTEMIULE 15byte EiE, AEBEHREMILAIZRT
15byte #iE, £, MHUREEIENINE, ETFIMUR ERINTGET BRI,

8.5 12C_TwoBoard_CommunicationSlave_DMA

HREBER T 12C 8 DMA SRBHTEN, EHSERMIIALIE 15byte #iE, ARBRIMTIAER
15byte #iE, £, MHUREETENINE, ETFIMUR ERINTGET BRI,

8.6 12C_TwoBoard_CommunicationSlave_IT

HHEPER T 12C BT TVHTIER, ENSTEMIULE 15byte EiE, AEBEHREMILAIZRT
15byte #d7E, EH. MRIEGERMINE, ETFIMUR ERVNTLET BRI,
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9 IWDG

9.1 IWDG_Reset

R T IWDG &I 0I06E, ECERIOERITEE, 11 1s FEM, AREITEERESRIRER
BB (main BRZEL while fEAPAUAS), TLAIEREI, MMREXRBRDEEIEVNT 1s, BFiE—HIERET
(LED (TiRNR), SNSRMIGRIEE 1s, BRFa—HEM (LED KTEK).
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10 LPTIM
10.1 LPTIM_Wakeup

IWHBER T LPTIM chBTIREE stop 8T,, XIGEESHEXFHAN stop 23, & 200ms IEEE—R,
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11 PWR

11.1 PVD

HEEGER T PVD BB/EINITHRE, FEGIRELS PBO7 3|HIBYEES VREF(1.2v#{TELER, 24 PBO7 3|
HIBIEBJESTF VREF BY,LED ¥T°K, H{kF VREF Y, LED {T%=.

11.2 PWR_SLEEP_WFE

LEEHIERT sleep 1820, B GPIO S IREEINRE,

11.3 PWR_SLEEP_WFI

LEEAIEZR T sleep #&z0T, GPIO SMEB-RITIREEINRE,

11.4 PWR_STOP_WFE

HRBER T stop #RTV T, BT GPIO SH4IREEINEE.

11.5 PWR_STOP_WFI

LEEPIER T stop #820T, GPIO SNERrRITIREEINRE,
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12 RCC
12.1 RCC_HSEOutput
BB E R SRt HSE, FH@id MCO (PA01) SIilEH

12.2 RCC_HSICalibration

ERBIERRSME 1KHZ SFRERERIRTSRRAIERER HSI,

12.3 RCC_HSIOutput

LEEHIECERSRI$H/9 HSI, FHEIE MCO (PA01) 3|t

12.4 RCC_LSIOutput

IHAEBIfERE LSI, FH@id MCO (PAO1) SR,

12.5 RCC_SysclockSwitch

BT R GRS SHIIRINAE, #HIPECERSFERITPA HSI JHREI HSE, FHiEid MCO (PAO1) 5|k

HERGFERS .
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13 RTC

13.1 RTC_AlarmSecond_IT

tEREpliEDR RTC RURLAREFFNIRTTeRITINGE, BRF YT, EPRrRE ST IEDFf"RTC_IT_SEC”, F+
Biithseadadia); SRARHEEESFTENI"RTC_IT_ALARM,

13.2 RTC_WakeUpSecond

LEEGER 7 18IY RTC AYRDHRRIREE MCU BOThRE, THIEFFEITR, LED TAFESRIRE, & T
BF#EEE, LED JTAFERIAZ, B MCU #A STOP #x; RTC #Hhimi%AE MCU f5, LED JT4bF
NIRRT
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14 SPI
14.1 SPI_TwoBoards_FullDuplexMaster_DMA

BRI EROIMRIRO (SPI) SHMNBRBUENTBTAIHTEE RER WENIRENEERL,
FHNEBMIR SR IRIB(SAIEH SCK., FEANIET MOSI 5|BIAZEUE M MISO 5 BIEIMTEEERE, SdE
VAENRMAY SCKIRRIEHRBAL, FelEN TE(E.

14.2 SPI_TwoBoards_FullDuplexSlave DMA

BRI EROIMRIRO (SPI) SHMNBREUENTBTAHTEE RESR WENIRENEERL,
FHNEBNIR BB IR ALIB(SATEH SCK, EAEE MOSI 5IBIARXEWE M MISO 3B MNAEEE, 4dE
AEHURMHAY SCKinELS#HBNAL, FerkEN TEE.
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15 TIMER1

15.1 TIM1_AutoReloadPreload

IHEGISCEN 7 ERT B UE AT 2Th8E, LIRERT ARR BIZIE#HTHEE, #HITEERSSE&TRhEnt
LED ¥T{&24FEEE TimHandle.Init. AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_ENABLE;{#5g
BHEHINEE, A ARR EESINKHFRETERL, BE TimHandle.Init. AutoReloadPreload =
TIM_AUTORELOAD_PRELOAD_DISABLE;Z51EBFIEHINEE, #HY ARR {EEE=ZIRHFUTHTERY,
4=, LED JTER 400ms #iEE—IR

15.2 TIM1_ComplementarySignals

HERHBISEEL T ERT 2RAY B A MAIHTNRE, —EEAMIREES pwm B, HEARBESCIMFEXTINEE.

15.3 TIM1_ComplementarySignals_break

IHAEBISCER 7 ERTESAIRIZETNEE, CH1 #0 CHIN BE4b pwm i, BKEISNEE 10 OPRIEES (K8
¥) l&, PWM {F5Xi, BF BDTRACE &fiI, FILINEESENE (B8¥) &, 444 pwm i,
IHREFISCIR T EXINEE, BidiEE OCXE,CCxP,01Sx,CCXNE,CCxNP,OISxN RUBLE, BISCIIRZEINRE
AR,

15.4 TIM1_ComplementarySignals_break_it

IEHBISCIL T ERTESAORIZETNEE, CH1 0 CHIN BE4b pwm &, ZWEIFNER 10 ORRIZEES (K8
¥) 5, PWM {F5XF, B8F BDTR.AOE &fI, FLANEESEE (BHR¥) 5, 448 pwm HiH,
HWHEFILIM TIRXINEE., AEGFBETRESY, HAERNEFKEE LED /T, BIIEE
OCXE,CCxP,0ISx,CCxNE,CCxNP,OISxN IECE, AISCHIRIZETHAERI St B

15.5 TIM1_DmaBurst_twice

IAEFIER 7 7E TIM1 Hh{s5F DMA ZELEFRR burst (SR EURAIINAE, burst &M — KRBT = 51728,
PSC,ARR,RCR, TEEHEMFMH, PAO R T8I, BISIZESTUIEN, AJER PAC BIEIERR
SNFE—IRAY 400ms, FEIR 400ms, FE=)R 10ms, BN L3579 100us, IEEFFIR burst (ST
B, 3B PCS,ARR,RCR HJEH7=tE,
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15.6 TIM1_ExternalClockMode1

WEAFEGIEZR 7 TIM1 BISINERRI RS 1 TO8E, 156k ETR(PA12)3 IBME/SSNERRISTEINIR, FHEREEHTH
W, TERETRERE LED AT

15.7 TIM1_ExternalClockMode2

LRGSR T TIMA BOZMNERRTEPES 2 ThEE, 1568 ETR(PA12)S IBMEAIMEBETHEINIR, HEEREEFF
Wr, EPRTRERRE LED )T

15.8 TIM1_InputCapture_TI1FP1

LEEAIEZR 71 TIM1(PASYINIGIRTORE, PA3 MINRTHMSS, TIM1 FERAINE, SENRERPHT,
wit—IRhlfr, B —IRLED

15.9 TIM1_OCToggle

LERBER T TIM1 ECRHETURRY OC BBSEitHIngE, (/€ CH1(PA3),CH2(PA13),CH3(PAO),CH4(PA1)
I MBIERTEHTIEE, FHEH1HELES TIMX_CNT 5 TIMx_CCRx ILEchimES&5%, FEHAJ9 200KHz

15.10 TIM1_OnePulseOutput

IWHEEFIEZR T TIM1 BYEREKTHREZ,, CH2(PA13)S|HI LR ETFHE, AARIHEEEFFRITEL, JitEES
CCR1 ILfghS, CH1(PA3MMIHHEEFY, BEENTEESEY, CH1 BREHRET, itEesstR, EF
8851 F T 1, AFFERKTEEEITE (TIM1_ARR-TI1_CCR1)/CLK= (65535-16383) /16000000=3.072ms

15.11 TIM1_SynchronizationEnable

TERYRR 1 FYEREHERT SR 3 =, HERTER 3 IHEMEY, LED 28R, JEhss 3 REEHFMHET, &
SHMATERRE 1, ERIEs 1 FFRITEUR, LED 2L 5Hz RS TR

15.12 TIM1_TIM3_Cascade

IAEBISCER 7 TIM1 F0 TIM3 4REXBY, 32 fi7it#4es, TIM3 i, TIM3 RUIHEUELESEA TIM1 A%
NEh, @BEEE TIM1 F1 TIM3 RUEHEFEME, (£ TIM1 FhirEIEREAH) S LED KTLA 0.5Hz 37
RN MW BRI E A XA TIM3E_ARR*TIM3_PSC*TIM1_ARR*TIM1_PSC/ Rt 4
=800*100*100*1/8000000=1Hz
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15.13 TIM1_Update_DMA

IHEREBEDR 77 TIM1 Sh{EFE DMA (EiEdiERIThEE, BT DMA )\ SRAM SRRz #i#ER] ARR F78s,
SCH TIMY [EHRZE{E, 7 TIM1 S5—RimitfS, PAO &%, IATEREREIRR/9 400ms, DMA FHaiRizL
#EEI TIM1_ARR, 55X PAO B4R/ /9 400ms, 55 =X EBEEIEI0R /0 100ms, SETLREREE(AIRR /0 200ms,
SBINRERELEIFRE/Y 300ms, LAY DMA HRIZEER, [R4EBELAIFRIS79 300ms

15.14 TIM1_Update_IT

LEEEGER 71 TIM1 REARTHETNRE, HEERE T E#hilt, BIXEL ARR BEINSF4—IREFFIT,
F7ERBTRERSE LED ¥J, LED ¥JT£LL 5Hz BUsiEsiit T ENsE.
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16 TIMER16

16.1 TIM16_Counter

R T TIM16 FREATTHETNEE, FHERE T BHThitT, ®IXE%E ARR (B SFE—IREHHHT,
FHEFUTERSE LED T, LED XT2LA 5Hz BISRERIFTERE.
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17 TIMER17

17.1 TIM17_Counter

LR T TIMA7 FREARTHETNEE, FHERE T BHThitT, ®IXE%R ARR [BRSFE—IREHHT,
FHEFUTERSE LED T, LED XT2LA 5Hz BISRERIFTERE.
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18 TIMER3

18.1 TIM3_GatedMode

HHEGIEZR T TIM3 MWEZC TR fATHRE, BCE CH1(PAOBYEAI IIEMAIMNGS, FERitA S
W7, SR, #B—X LED YT, 7£ IDE (FEREE, aJLAER, 2 PA06 MNEEERS, Eht
25 CNT H1728= L1018, =5 PA06 MINEEERY, ERYES CNT SHFaSis4fritEl. FH PA06 S| L
HEF=E—RiA TR, LED #Bagitt—x

18.2 TIM3_InputCapture_DMA

LRGSR T 1E TIM3 B NIEZATNAE, HFREUREY DMA (52258 CC1_Capture &1, FiBITHROH]
EpiH. UART _TX->PA2UART_RX->PA3

18.3 TIM3_SynchronizationGated

WAEGIEZR T TIM1 30 TIM3 B2tk (MEMARE) Thee, TIM1 (EAEN, EENttRmHInge,
OC1 HHfiER 1kHz, HZSHE 50% (BN 1ms HEEF 1ms {REEFER), TIM3 fEAMAL, ECEI5MERI]
AL, TIM1AI OC1 (ES&EEE TIM3 {F/9 TIM3 BRI iR BIA, BCE TIM3 AITHEGRHEHR
7 125us, HAaiFatalT, BEGHFPRPRTS LED T8, BidziTERF, BB ESNAILIE
2, STIM1_CH1(PA3)iiti/=FE T, LED(PBS)FEF#A% ; =3 TIM1_CH1(PA3)ka H{RFE~FHT, LED(PB5)
PSP AEREL

18.4 TIM3_SynchronizationReset

HEGIERT TIM1 §1 TIM3 ELftk (ERftAE) Thee, TIM1 fEAZENL, BESAI TRGO it
(TIM1_CR2.MMS=000), TIM3 {EAMINFEFEESHFEF+MT, EEWRIENA TRGO EFEREM
(TIM3_SMCR.SMS=100), {BERTED TIM3 HEE,

18.5 TIM3_Update

EEEIEZR 77 TIM3 FhEARTHTHAE, FHERE T EHHlT, BRESR ARR ERISFE—IREHTHHT,
FEFUTERSE LED AT, LED KT 5Hz BOSRERi1TERLE.
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19 USART

19.1 USART_HyperTerminal_AutoBaund_IT

LHBER T USART IESR4FRICNIThEE, WIdBIFERE—NFRF 0x7F, MCU RIZFFFE: Auto
BaudRate Test,

19.2 USART_HyperTerminal_DMA

AR 7 USART Y DMA STUAIXFIZICEWE, USART ECEJ9 115200, #AEAI8, 1FIL[ 1, &%
¥ None, FEFHEITIERFfG, BE LM TR 12 NUE, HIE0 0x1~0xC,, MCU SEEUTEIRYEY
FEBRIXEIE,

19.3 USART_HyperTerminal_IT

IHRERLETR 7 USART BIFRBT A= RIEFHEREIE, USART EE&E D 115200, #UEN 8, EIEAI 1, &
I8\ None, FEFHEITIEFE, EAMIEIT USART £32IZ! 0x1-0xC, AT LA T A 12 MNGE,
a0 0x1~0xC, M, MCU 4B EIREIRRR X E LA,

19.4 USART_HyperTerminal_Polling

LEFEIER T USART BY POLLING AUAIEFIHEWEUE, USART ECE 115200, #E(I 8, {FLE(U
1, BN None, FEFHEITIERfS, 1B1d USART £32UZ! 0x1-0xC AAGEEIE LA A 12 MNUE,
54N 0x1~0xC, M, MCU £iE#ZKEIRNEIERR A,
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20 WWDG

20.1 WWDG_IT

EREER T WWDG RISRRIREERITINGE, Bi M EERE T 0x40 RIF=4ERlT, SRifThRIRS,
AJLIBRE OSSN

20.2 WWDG_Window

HEBIER 7 WWDG B9 BOEJ08E, BE WWDG RIEO LR (TIREIRER 0x3F), BFiEd
delay SERTEREY, FRIRIERAZEE WWDG HEELRHTRIONE, B8 LED KTINk, AJLAFIBEOR
REFARTEENL
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