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1 ADC

1.1 ADC_AnalogWatchdog

R T ADC RIRINET ThEE, SHEE HREENEEEAMEREN L TRS, SHNE
[ TR,

This example demonstrates the analog watchdog function of ADC. When the voltage value of the
channel that opens the watchdog is not within the set upper or lower limits,Will enter watchdog
interrupt.

1.2 ADC_MultiChannelsSingleConversion_TriggerSW_DMA

IEHEBIETR 7 ADC RYZiEiE DMA (EimRIZhEE,

This example demonstrates the functionality of multi-channel DMA transmission in ADC.

1.3 ADC_TempSensor_TriggerTimer_IT

ItEEEpIiEZR T ADC 1EEIRAY Tempsensor THREFISNERARATIRE, FHET B OFTENHIRE(E.

This example demonstrates the Tempsensor function and external trigger function of the ADC module,
and prints the temperature value through the serial port.
1.4 ADC_Vrebuf

I #EGER 7 ADC B3 Vrebuf IHBE,

This example demonstrates the Vrebuf function of ADC.

1.5 ADC_Vrefint

IHFGER T ADC RY Vrefint ThEE, 181 Vrefint BB, BJLARMER MCU RYHEBEBE(E.

This example demonstrates the Vrefint function of ADC. By using the value of Vrefint, the power supply
voltage value of MCU can be inferred
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2 COMP
2.1 COMP_CompareGpioVs1_2VCC_WakeupFromStop

HAFBFIETR T COMP EUARERIREETNRE, PA1 YEALLRERIE RN, 1/2VCC {ERtLiREaimiaN, HA
stop &Rf5, BILEEE PA1 LRMINEBE, F4UTIEEE stop 1RR,
This example demonstrates the COMP comparator wake-up function, with PA1 as the positive input

and 1/2VCC as the negative input of the comparator. After entering stop mode, the interrupt wake-up
stop mode is generated by adjusting the input voltage on PA1.

2.2 COMP_CompareGpioVs1_2Vrefbuf_IT

LEFEIER T COMP LUARBSHRITINGE, PA1 YE/SLLERESIEIREIN , 1/2VREFBUF {E/ILLERES GaimtaiN ,
X PA1 BYEBJEATF 1/2VREFBUF EBJERY, LED ¥J=, /\F 1/2VREFBUF BEJERT,LED TR,

This example demonstrates the interrupt function of the COMP comparator, with PA1 as the positive
input and 1/2VREFBUF as the negative input. When the voltage of PA1 is greater than 1/2VREFBUF
voltage, the LED lights up, and when it is less than 1/2VREFBUF voltage, the LED lights out.

2.3 COMP_CompareGpioVs1_2Vrefbuf_Polling

L BER T COMP LUERasie1a1Thae, PA1 {EILVIRESIEimN , 1/2VREFBUF {ENLLARES ThimEiN ,
¥ PA1 BIEBJEATF 1/2VREFBUF EBJERY, LED ¥J=, /\F 1/2VREFBUF B3ERT,LED TR,

This example demonstrates the polling function of the COMP comparator, with PA1 as the positive
input and 1/2VREFBUF as the negative input. When the voltage of PA1 is greater than 1/2VREFBUF
voltage, the LED lights up, and when it is less than 1/2VREFBUF voltage, the LED lights out.
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3 CRC

3.1 CRC_CalculateCheckValue

HFER T CRC #3aTheE, WS — M EARREEHRTTRIE, BRI ESIEICRILERITIE
B, 1BFN LED {T=, &N LED KRR,

This example demonstrates the CRC verification function. By verifying the data in an array, the obtained
verification value is compared with the theoretical verification value. If it is equal, the LED light will be
on, otherwise the LED light will be off.
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4 DMA
4.1 DMA_SramToSram

LEEHIiEZR T DMA M\ SRAM || SRAM fEEiIERIZNRE (SRAM FISMRZ IBHEMBIEHIBESEERIN
REGITAE).

This example demonstrates the function of DMA transferring data from SRAM to SRAM (please refer
to the relevant peripheral sample project for the example of transfer between SRAM and peripherals).
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5 EXTI
5.1 EXTI_Toggleled_IT

LEREBEZR T GPIO HMNEBFRERINEE, #Z=#E (PA12) S| LAYE—LIro#Efar=EhlT, PUrRE+
LED {J=#BEE—IR,

This example demonstrates the GPIO external interrupt function, where each rising edge on the key
(PA12) pin generates an interrupt, and the LED light in the interrupt function flips once.

5.2 EXTI_WakeUp_Event

RGN 78IS PAG 5IRIEEE MCU RITHRE. TEGERFIEITE, LED TATFERRE, HTRFR
#fE, LED JTQFERIRZE, B MCU #A STOP 2%, #i/s PA6 5IMIf5, MCU I&EE, LED AT4-FN
This example demonstrates the function of waking up an MCU through the PAG pin. After downloading
the program and running it, the LED light is constantly on; After pressing the user button, the LED light

is in a constant dark state and the MCU enters STOP mode; After pulling up the PA6 pin, the MCU
wakes up and the LED light is in a flashing state.
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6 FLASH
6.1 FLASH_PageEraseAndWrite

IAEBIER T flash page #RF&F0 page BIHRE,

This example demonstrates the flash page erase and page write functions.

6.2 FLASH_SectorEraseAndWrite

IR T flash sector #2f&F1 page SINREE.

This example demonstrates the flash sector erase and page write functions.
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7 GPIO

7.1 GPIO_FastlO

FHIEZE R GPIO By FAST 10 $itHINgEE, FAST 10 IRE R LUXE! SR EHAENEEERE,

This sample demonstrates the FAST IO output functionality of GPIO. FAST IO speed can achieve
single-cycle toggling speed.

7.2 GPIO_Toggle

LGSR 7 GPIO iEs,, EE LED 5| AEmtiEt, HEER 250ms #—IX LED 5|
B, =752, vJLAEZR LED YTLA 2Hz BUSRERINER,

This sample demonstrates GPIO output mode. It configures the LED pin as a digital output and toggles
the LED pin level every 250ms. When the program runs, you can observe the LED blinking at a
frequency of 2Hz.
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8 12C
8.1 12C_TwoBoards_Com_DMA

HRFER T 12C @8d DMA SREHTEN, ENSERMTLAIE 15byte #iE, ARBRIMTIAIER
15byte #37E EH. MRKEIEAMINE, ETFIMIIR ERINT T BT,

This sample demonstrates I2C communication using DMA. The master device sends 15 bytes of data
to the slave device and then receives 15 bytes of data from the slave. When both the master and
slave successfully transmit and receive data, the LEDs on both boards will be constantly lit.

8.2 12C_TwoBoards_Com_DMA_MEM

tEEEpIEZR 74 12C @i DMA U TIEN, MALER EEPROM SNRiSH P24C32, #XT user %
##, ENSCRMILE 15bytes #E/9 0x1~0xf, AFHM EEPROM IGENRIEEEE, IEEATNfE,
FHR ERVINTRE T E=RIRE.

This sample demonstrates the host 12C communication through DMA, the slave using EEPROM
peripheral chip P24C32, press the user button, the host first to the slave to write 15bytes of data for
the 0x1 ~ Oxf, and then from the EEPROM will be written to read out the data, read the success of the
host board, the small light is in the “always on” state! After successful reading, the small light on the
host board is in “always on” state.

8.3 12C_TwoBoards_Com_IT

HHEpER Y 12C Bzl @R, EVSTEMILRIE 15byte ¥R, AEBIRIMIIRIERN
15byte #iE, 4. MHUIREEERINE, EVFIMUR LR/ NTATFERIRTE,
This sample demonstrates 12C communication using interrupt. The master device sends 15 bytes of

data to the slave device and then receives 15 bytes of data from the slave. When both the master
and slave successfully transmit and receive data, the LEDs on both boards will be constantly lit.

8.4 12C_TwoBoards_Com_IT_DualAddr

HRFIER T 12C BB UH TER, ENSEEMILAIE 15byte iR, REBREEMILAE
15byte &, £, MHUREEERTLE, ENFIMIR ERIINT AT BRI,

This sample demonstrates 12C communication using interrupt. The master device sends 15 bytes of
data to the slave device and then receives 15 bytes of data from the slave. When both the master
and slave successfully transmit and receive data, the LEDs on both boards will be constantly lit.
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8.5 12C_TwoBoards_Com_Polling

HEAER T 12C BITRIRGTVHTIER, ENSTEMIULE 15byte EiE, AIEEHEEMILAIZRT
15byte #iE, £, MHUREEIERNIIE, ETFIMUR EAINTGET ERRE.

This sample demonstrates 12C communication using polling. The master device sends 15 bytes of
data to the slave device and then receives 15 bytes of data from the slave. When both the master
and slave successfully transmit and receive data, the LEDs on both boards will be constantly lit.

8.6 12C_TwoBoards_MasterTxSlaveRxIndefiniteLengthData_IT

teREpliER T B lSz0, ENAREREREEE, MURRAEREE. ETRMUAE 10 FPE)
IR (0~9), AEMVEEKEEE (0~9) FBISEOFIED; EHNEMILAX 100 FHEEE (1~100), A
JEMAEBEEE (1~100) FHEEEROFTED; EHRMTURE 10 FHREEE (0~9), ARMYEREL
#2 (0~9) FEIEROFTED,

This example demonstrates how the host sends variable length data and the slave receives variable
length data through interrupt mode. The host sends 10 bytes of data (0-9) to the slave, and then the
slave receives the data (0-9) and prints it through the serial port; The host sends 100 bytes of data (1-
100) to the slave, and then the slave receives the data (1-100) and prints it through the serial port; The

host sends 10 bytes of data (0-9) to the slave, and then the slave receives the data (0-9) and prints it
through the serial port.
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9 12S
9.1 12S_TwoBoards_Com_DMA

LEREGIERT 12S 415 12S MTLLADMA B TBERYEDR, 12S FAN5TA 12S MLAIEEUE 0x1~0x10,
12S MHIZIREIEEIRS, B 12S EHLEAEME 0x1~0x10, 25 12S FAAN 12S MBI WEERERT, /)
ITRTFESIRE, BUWINT A FRMRIRZ.

This sample demonstrates communication between the 12S master and 12S slave using DMA. The
12S master sends data 0x1 to 0x10 to the 12S slave. The I12S slave receives the data and sends back

data 0x1 to Ox10 to the 12S master. When both the 12S master and 12S slave successfully receive the
data, the LED will be constantly on. Otherwise, the LED will be blinking.

9.2 12S_TwoBoards Com_IT

IEEREBIERS 128 £S5 128 NHLLAFRBTS U TEERYEDR, 12S EA55M 12S MLAIEEE 0x1~0x10,
128 \IEIEEHER, B1R) 128 EHURIAEGE 0x1~0x10, =5 12S A 128 MHLBTHIZIREERRT, /)
TAETESRE, SWINTEFIINRRES.

This sample demonstrates communication between the 12S master and I12S slave using interrupt. The
I2S master sends data Ox1 to 0x10 to the 12S slave. The I2S slave receives the data and sends back

data Ox1 to 0x10 to the 12S master. When both the 12S master and I12S slave successfully receive the
data, the LED will be constantly on. Otherwise, the LED will be blinking.

9.3 12S_TwoBoards_Com_Polling

IR 128 S 128 MHLLASIES VB TR SRYER, 128 EH5TH 12S MHURIXEHE 0x1~0x10,
128 NHIEIEEHER, B1R) 128 EHURIAEGE 0x1~0x10, =5 12S A 128 MHLBTHIZIREERRT, /)
TAEFESRE, BUWNTTFIRMFRE,

This sample demonstrates communication between the 12S master and I12S slave using polling. The
I2S master sends data 0x1 to 0x10 to the 12S slave. The 12S slave receives the data and sends back

data Ox1 to 0x10 to the 12S master. When both the 12S master and I12S slave successfully receive the
data, the LED will be constantly on. Otherwise, the LED will be blinking.
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10 IWDG

10.1 IWDG_Reset

HAFFIER T IWDG B Pathee, BEEEI MUESITEIE, 1141 1000ms 581, AEBEIEEESRIR
JIRYATE] (main EREL while fBFRAHAADS), BTLAIERE], WISRERIEMAATE 900ms, 2FE—HIERIE
17 (LED TIAKR), sNERIEAtiE 1100ms, FEFS—EHENM (LED KTIEX).

This example demonstrates the function of IWDG (Independent Watchdog).Set IWDG to count
1000ms and then reset.By adjusting the time of refresh the dog each time (code in the main function

while loop), it can be observed that if the time is 900ms, the program can always run normally (LED
blink), if the time is  1000ms, the program will always reset (LED off).
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11 LPTIM

11.1 LPTIM_Wakeup_WFE

LHEBERT LPTIM EEaE 4 I%EE STOP 1R,

This example demonstrates the LPTIM continuous mode event wake-up STOP mode.

11.2 LPTIM_Wakeup_WFI

LEFEGIER 7 LPTIM ISR AR iTIeRE STOP 1=,

This example demonstrates the LPTIM continuous mode interrupt wake-up STOP mode.
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12 LPUART
12.1 LPUART_HyperTerminal_DMA

ItAFBIER 7 LPUART RY DMA SEUAIRMIZIEEE, LPUART EC& )9 115200, #4E(z8, {F1EG7 1,
&I None, FEFFIEITIERFGE, HEERER, RE@I LA TR 12 NUE, g0 0x1~0xC,1
MCU SIBRINEIRNEIRRIRREE LM, ARFTENERER.

This example demonstrates how to use LPUART to send an amount of data in DMA mode. LPUART
configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the
program,Print the prompt message, and then send 12 data through the upper computer, such as

0x1~0xC, the MCU will send the received data to the upper computer again, Then print the end
message

12.2 LPUART_HyperTerminal_IT

IEEREBER 7 LPUART RIFRBTSZUAIRAHRISERYE, LPUART BC&J9 115200, #UE(I8, =1L 1,
Rz None, FHFHIEITIERFE, FIENERER, AEBI LA TA 12 MEUE, Hla0 0x1~0xC,u
MCU MBI EIREUEBRIR X LA, ARFTENERIER.

This example demonstrates how to use LPUART to send an amount of data in interrupt mode. LPUART
configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the
program,Print the prompt message, and then send 12 data through the upper computer, such as

0x1~0xC, the MCU will send the received data to the upper computer again, Then print the end
message

12.3 LPUART_HyperTerminal_Polling

IEEREBER 7 LPUART RURCIESTUAIRAIHRISEYE, LPUART BC&J9 115200, #UE(I8, =1L 1,
Gz None, FHFHIZITIERFE, fIENERER, AEBI EAHITA 12 MEUE, Hla0 0x1~0xC,u
MCU SEEINEIRIEIRBR X LA, ARFTEPERER.

This example demonstrates how to use LPUART to send an amount of data in polling mode. LPUART
configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the
program,Print the prompt message, and then send 12 data through the upper computer, such as

0x1~0xC, the MCU will send the received data to the upper computer again, Then print the end
message
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13 OPA

13.1 OPA_PGA
HREBISET T OPA RORTARTRIE A ASETIAE, OPA HURIHISS I tHIE R 2 fEA0H FEE.

This example demonstrates the programmable gain amplifier function of OPA, where the output
terminal outputs a voltage value twice of the positive terminal.

13.2 OPA_Standalone
IHAFBIER 7 OPA RYIRIZIRTTNEE, OPA RfimAliHimiasE, WitinsimbA Eir—HFRIEE(E.

This example demonstrates the independent mode function of OPA, where the negative and output
terminals of OPA are short circuited, and the output terminal outputs the same electrical output as the
positive terminal value.
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14 PWR

14.1 PWR_PVD

BRI T PVD EREEIGTITIAE, MEUBEE(ET 2.8V B, LED 265, BT 28V A, LED T2

This sample demonstrates the PVD (Programmable Voltage Detector) voltage detection functionality.
When the supply voltage is lower than 2.8V, the LED will light up. When the supply voltage is higher
than 2.8V, the LED will turn off.

14.2 PWR_SLEEP_WFI

LEEPIEZR T sleep #5820, GPIO SMEBrHITIREZINRE,

This sample demonstrates the GPIO external interrupt wake-up feature in sleep mode.

14.3 PWR_STOP_WFE
HREBETR T 7E stop L, 5/ GPIO S4HIREE,

This example demonstrates using GPIO event wake-up in stop mode.

14.4 PWR_STOP_WFI

LEAFBIER T 1E stop #HIUT, iR GPIO FhlfIiEE,

This example demonstrates using GPIO interrupt wake-up in stop mode.
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15 RCC

15.1 RCC_HSEOutput
BB R SFeRTh9 HSE, FH@id MCO1 (PA8) SiiisHiH.,

This sample configures the system clock as HSE and outputs it through the MCO1 (PA8) pin.

15.2 RCC_HSIOutput

LEEPIBCERSRI /9 HSISYS, FiEd MCO1 (PA8) 5.

This sample configures the system clock as HSISYS and outputs it through the MCO1  (PA8) pin.

15.3 RCC_LSEOutput

LEEEPIERE LSE, FHiEd MCO (PA8) 5|fl&H.

This sample enables the LSE and is output via the MCO (PA8) pin.

15.4 RCC_LSIOutput

LEREBIERE LSI, FHiEIT MCO (PA8) SR,

This sample enables the LS| and is output via the MCO (PA8) pin.

15.5 RCC_PLLOutput

HAFPIECE R FeRI 0 PLL, FH@Iid MCO1 (PA8) SR, PLL AYMMINBTERRIERE HSI,

This sample configures the system clock as PLL and outputs it through the MCO1 (PA8) pin. The
input clock source for the PLL is set to HSI.
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16 RTC

16.1 RTC_AlarmSecond_IT

ItEREBEZR RTC BIRDERURFNRIEPRITIRE, BRE R, EhETEREPSFTEN=AF"RTC_IT_SEC”, #
B HSCRI AR, MR hA SR ERY, $TED“RTC_IT_ALARM”,
This sample demonstrates the second interrupt and alarm interrupt functionality of the RTC. Each

time the second interrupt occurs, the interrupt function will  print the string "RTC_IT_SEC" and output
the current RTC count time;When the alarm time is reached, print "RTC-IT-ALARM".

16.2 RTC_WakeUpAlarm

HHEpENEIE RTC [MEphiTEiRs 1s & MCU M STOP & R I%lE, SRILEE<EF: LED, LED &)
HLiEfRA 1s.

This sample demonstrates waking up the MCU from the STOP mode every 1 second using the RTC
alarm interrupt. Each time the MCU wakes up, the LED will toggle, with a toggle interval of 1 second.

16.3 RTC_WakeUpSecond

IEEREBER 7 8IY RTC ROFDARRIGEE MCU RTHRE. TEFERF (TR, LED TTFESRRE, T
PSS, LED TR FERIRES, B MCU A STOP ##(; RTC #ahifl%EE MCU /, LED ST&TF
MRS

This sample demonstrates the functionality of waking up the MCU using the RTC second interrupt.
After downloading and running the program, the LED will be constantly on. Pressing the user button

will turn off the LED and put the MCU into the STOP mode. When the RTC second interrupt wakes
up the MCU, the LED  will blink.
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17 SPI
17.1 SPI_FulliDuplex_ExternalFLASH

HAFFIER 7 £ SPI B RGTUHTIER, MY FLASH MRS R P25Q64, X user %42,
FHFTEMHLE 15bytes EHHE/T 0x1~0xf, SASEM FLASH RIEENRIEIRIESY, =BG, £
W ERIINTTF BRI,

This sample demonstrates the host SPI communication through polling, the slave uses FLASH
peripheral chip P25Q64, press the user button, the host first to the slave to write 15bytes of data for
the 0x1 ~ Oxf, and then from the FLASH will be written to read out the data, read the success of the

host board, the small light is in the “always on” state! After successful reading, the small light on the
host board is in the “always on” state.

17.2 SPI_TwoBoards_Com_DMA

HAEGIZFIFE DMA XY OSMSEEO (SPI) SMERRE e T ETAHTIBERYER, TIRERM
BISAI$H SCK, BT MOSIMISO 5|BlAIX/AIEHE. MIREIET MOSIMISO 3N AIXETE.
FIRIAENIRMHAY SCKIGRIEHBEAL, STRENTEE.

This sample is a demonstration of using DMA to communicate with a serial peripheral interface (SPI)
and an external device in full-duplex serial mode. The master device provides the communication
clock SCK and sends/receives data through the MOSI/MISO pin. The slave device receives/transmits

data through the MOSI/MISO pins. The data is shifted synchronously along the SCK provided by the
master to complete full-duplex communication.

17.3 SPI_TwoBoards_Com_IT

HAEGIRF AT R OIMREEO (SPI) SHMNRREUESNTBRTAIUHTREER, EiRERHE
BISAI$H SCK, BT MOSIMISO 3|BlAIX/AIEEE. MIREIET MOSIMISO 3| &IXEUE.
EURLATARMAY SCK BRI WAL, TRENTEE.

This sample is a demonstration of using Interrupt to communicate with a serial peripheral interface
(SPI) and an external device in full-duplex serial mode. The master device provides the
communication clock SCK and sends/receives data through the MOSI/MISO pin. The slave device

receives/transmits data through the MOSI/MISO pins. The data is shifted synchronously along the
SCK provided by the master to complete full-duplex communication.

17.4 SPI_TwoBoards_Com_Polling

G 2R BEIERT R OSMZIEO (SPI) S9MBIREUEN T HRITANEHTEEER, FiIRSERM
B{SHtEh SCK, @12 MOSI/MISO S|iliXAzWEdE. Mig&Ei@Eid MOSI/MISO 5|l AXEEE.
HIRLAENRMAY SCK IBRAEHEAI, RENTIEE.
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This sample is a demonstration of using polling to communicate with a serial peripheral interface (SPI)
and an external device in full-duplex serial mode. The master device provides the communication
clock SCK and sends/receives data through the MOSI/MISO pin. The slave device receives/transmits
data through the MOSI/MISO pins. The data is shifted synchronously along the SCK provided by the
master to complete full-duplex communication.
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18 TIM

18.1 TIM1_6Step

IEHEEFIRITSRERTZRINEE "755 PWM BUF=4E"AYiE R, 181d systick lf{EJ/3 COM commutation 25
HRIBAIR, SN (FORIEEANAY) R TREMRMLER, tHNsE—P55A0 CH1 #1 CHIN /9 1, BHRET
FHXFMEER PWM i,

This sample demonstrates advanced timer function 'six-step PWM generation’, systick interrupt as
COM commutation event trigger source to achieve commutation (brushless motor). The following table

shows the commutating steps. For example, CH1 and CH3N in the first step are set to 1, that mean
the PWM output of these two channels is  set to start

18.2 TIM1_ComplementarySignals_DeadTime

IAFFISCEL 7 ERTESAIFIZEI0EE, CH1 F0 CHIN B#b pwm i, #HUIKEISNEE 10 ONNEES (RSB
¥) 5, PWM {§5XF, B8F BDTR.AOE &fz, FTLANEESEE (BH¥) 5, 448 pwm Hit,
I RHBISEIN T FEX ThRE, 1BidiE%EE OCXE,CCxP,0ISx,CCxNE,CCxNP,OISxN HUBECE, BIsCIlRIZEINAE
RPN

This sample demonstrates brake function of the timer,the CH1 and CH1N complementary pwm
outputs.After receiving the brake signal (low level)from the external IO port, the PWM signal is turned
off. Because BDTR.AOQE is set, the pwm output continues after the brake signal is cancelled (high level).
This example realizes the dead zone function. By adjusting the OCxE, CCxP, OISx, CCxNE, CCxNP,
OISxN configuration, which can realize the brake function of a variety of applications

18.3 TIM1_DMABurst_twice

IEEREBIEZR 7 TIM1 Fh{EF3 DMA JELERRIX burst EHIEUERITNRE, burst BEH—IREF=1517=8,
PSC,ARR,RCR, TEEFHE4FIHTH, PA0 S TEIE, BEBESTNEN, A& PAS FIENEER
SME—RAY 400ms, )X 400ms, FE=IR 20ms, FEINX G425/ 200us, HATER burst (&5
F%, 3HE PCS,ARR RCR &L,

This sample demonstrates the function to transfer data in TIM1 using DMA in two consecutive
bursts.burst updates three registers(PSC,ARR,RCR) per transfer.In  the interruption of update event,
PAO will be flipped. Through the monitoring of logic analyzer, it can be seen that the flipping interval of
PA8 will change from 400ms for the first time, 400ms for the second time, 20ms for the third time,

and 200us for the fourth and subsequent times. At this time, the two burst transmission is completed,
and PCS,ARR and RCR are all updated.

18.4 TIM1_ExternalClockMode1
IEREBIRR T TIM1 ROSNERES IR 1 ThRE, 14 ETR(PA12)3 M ESNERETHINIR, FHEREEH T+
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W, FEPBTRENEE LED X7

This sample demonstrates external clock mode 1 function of the TIM1.Select the ETR(PA12) pin as
the external clock input source and enable the update interrupt to flip the LED light in the interrupt.

18.5 TIM1_InputCapture_TI1FP1

IHEERER T 1E TIM1(PASMINIESRINEE, PA8 MINETEMES, TIM1 HESABING, S NIRRT,
BiA—IRPlT, #EE—IX LED

This sample demonstrates the input capture function of TIM1(PA8), PB12 input clock signal, when
TIM1 capture success, will enter the capture interrupt,and toggle the LED in the interrupt

18.6 TIM1_OnePulseOutput

HAEBIER 7 TIM1 R9ERRKHHETE, CH2(PA9)S IR _ERY_EFHE, AR TS FFIATTHER, ZitEES CCR1
USRS, CH1(PAS)IHHEERF, HENTEESEY, CH1 BREHEEF, iHEEsasHE, ETEsELE
TE, AHRERGDEREITE (TIM1_ARR-TI1_CCR1)/CLK= (65535-16383) /8000000=6.144ms

This sample demonstrates the one pulse mode of TIM1.The rising edge on the CH2(PA9) pin triggers
the counter to start counting. when the count value matches CCR1,CH1(PA8) outputs a high level.
When the counter overflows ,CH1 outputs the low level again. After the counter overflows, the timer

stops working. This example pulse width calculation (TIM1_ARR-TI1_CCR1)/CLK= (65,535-
16383)/ 8,000,000 =6.144ms

18.7 TIM1_PWM

AHFEE 4 B PWM, @8 1 BIATEE 20%, 1@BiE 2 3 40%, BiE 3 560%, @& 4 /980%, &
5IF2EHA 9 8000000/50/800=200Hz

This sample outputs 4 channels PWM, the duty cycle of channel 1 is 20%,channel 2 is 40%, channel
3 is 60%,channel 4 is 80%.The period is 8000000/50/800=200Hz

18.8 TIM1_TIM3_Cascade

IAHBISCIL Y TIM1 0 TIM3 4RBXRK, 32 fit#4Es, TIM3 £, TIM3 BIHEGEHESIEN TIM1 B9
ANBE, BISECE TIM1 #1 TIM3 RUEHSFRAE, (£ TIM1 FrirEIEREL) L LED XTLA 0.5Hz 51
NI

This example realizes the cascade of TIM1 and TIM3 into a 32-bit counter, with TIM3 as the host.The

count overflow signal of TIM3 acts as the input clock of TIM1.By configuring the reloaded register
values of TIM1 and TIM3, the LED is toggled at 0.5Hz (in the TIM1 interrupt callback function).
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18.9 TIM1_Update_DMA

RGN 7 #E TIM1 Fh{EF3 DMA (EiEuERIThEE, 18 DMA )\ SRAM FfRiz#HES ARR FH17ss,
SCIE TIM1 FEHAZE(E, 7£ TIM1 S5—Kizttife, PAS SEN%E, ILLRIENEIEIMR/9 400ms, DMA FHAHRIZEN
#E2I TIM1_ARR, 35 R PA8 EB4%RIFR /3 400ms, 5= REWEL(AIFR/9 100ms, SEIYRERHZEIFRE /9 200ms,
STUREREEEIPR/Y 300ms, ItEES DMA #RIZZESR, [R4cENi%iafEY /9 300ms,

This sample demonstrates the functionality of using DMA to transfer data in Timer 1 (TIM1). DMA is
used to move data from SRAM to the ARR register of TIM1, resulting in a changing period of TIM1.
After the first overflow of TIM1, pin PA8 will toggle with an interval of 400ms. Once the DMA starts
transferring data to TIM1_ARR, the second toggle interval of PA8 will be 400ms, the third will be

100ms, the fourth will be 200ms, and the fifth  will be 300ms. After the DMA transfer is completed, the
subsequent toggle intervals will remain at 300ms.

18.10 TIM1_Update_IT

HERHBEZR 77 TIM1 hEATHERTHRE, FERE T EFThlT, BXENR ARR BRI ST E—IREFHHHT,
FHEFUTERSE LED AT, LED XT2LA 5Hz BISRERIF1TERE .,

This sample demonstrates basic count function of the TIM1 and enable update interrupt.Each time
an update interrupt is generated, the ARR value is reloaded and the LED light is toggled in the
interrupt.The LED light is toggled ata frequency of 5Hz.
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19 UART
19.1 UART_HyperTerminal_DMA

AR 7 UART B9 DMA JSURIEFIEKEE, UART BCEJ9 115200, HUEAZ8, FIL 1, BE6
i None, FEFHIEITIERFE, HIEDRNMER, AREE LM TA 12 NEE, Hik0 0x1~0xC, N MCU
BRI RIRVEIERIXRIER LA, AEHTENERER.

This example demonstrates how to use UART to send an amount of data in DMA mode. UART
configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the
program,Print the prompt message, and then send 12 data through the upper computer, such as

0x1~0xC, the MCU will send the received data to the upper computer again, Then print the end
message

19.2 UART_HyperTerminal_IT

IEEREFER 7 UART BB TUAIEAIZIEEE, UART BC&J9 115200, #UE(L 8, 1F1EAZ 1, RG(
None, F&FHEiTiEFE, FTEERER, AEEI LA TR 12 MNUE, a0 0x1~0xC.U MCU &
IBRKEINEIERRREE LA, ARFTENERER.

This example demonstrates how to use UART to send an amount of data in interrupt mode. UART
configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the
program,Print the prompt message, and then send 12 data through the upper computer, such as

0x1~0xC, the MCU will send the received data to the upper computer again, Then print the end
message

19.3 UART_HyperTerminal_Polling

HRBER T UART RURCIAIS TUAIEAIRIEDE, UART ECE Y9 115200, HUE(L8, FIEAI 1, BRI
None, FFHEITIER/G, HERENMER, REBE LA TR 12 MEE, Fla0 0x1~0xC, ) MCU &
BEIEIREEEBRRRIEE LA, ARHEERESR.

This example demonstrates how to use UART to send an amount of data in polling mode. UART
configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the
program,Print the prompt message, and then send 12 data through the upper computer, such as
0x1~0xC, the MCU will send the received data to the upper computer again, Then print the end
message
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20 USART
20.1 SCI_HyperTerminal_AutoBaund_IT

IiFGlER T SCI NEmNREERENIIEE. BAXBFRE—NFERF 0x7F, MCU RIEFRFE: Auto
BaudRate Test,

This sample demonstrates the automatic baud rate detection feature of SCI When the debugging
assistant sends a character 0x7F, the MCU will respond with the string: "Auto BaudRate Test".

20.2 SCI_HyperTerminal_DMA

HHEBIER 7 SCI B9 DMA BRI IEEERE, SCI BtEA 115200, HUERI 8, {SLEA7 1, &RI6(U
None, FEFHIEITIERG, HENMER, KRB AN TR 12 NMWE, Fla0 0x1~0xC, M MCU &
IBRKEINEIERRREE LA, ARFTENERER.

This example demonstrates how to use SCI to send an amount of data in DMA mode. SCI configuration
is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the program,Print

the prompt message, and then send 12 data through the upper computer, such as 0x1~0xC, the MCU
will send the received data to the upper computer again, Then print the end message

20.3 SCI_HyperTerminal _IT

HAEBIER 7 SCI RYFRRT TUARIEFIEIKEE, SCIBCE /Y 115200, #UE(L 8, F1EL 1, L& None,
THHETERE, FIHERER, AEET LA NA 12 1M0E, F40 0x1~0xC, N MCU &4B#:1K
BINEEERRARXRE EAAN, AEFHENERIER.

This example demonstrates how to use SCI to send an amount of data in interrupt mode. SCI
configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the
program,Print the prompt message, and then send 12 data through the upper computer, such as

0x1~0xC, the MCU will send the received data to the upper computer again, Then print the end
message

20.4 SCI_HyperTerminal_Polling

IHEREBER 7 SCI ARSI TUAREFIEWCEEE, SCIBCE )Y 115200, #UE(Z 8, {FLEAL 1, #23G{Z None,
THHAEITIERGE, FIERNMER, REEE LT TA 12 MR, 180 0x1~0xC, I MCU S4B#1T
BINBUERRARXRE LA, ASHENERIER.

This example demonstrates how to use SCI to send an amount of data in polling mode. SCI
configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the
program,Print the prompt message, and then send 12 data through the upper computer, such as

0x1~0xC, the MCU will send the received data to the upper computer again, Then print the end
message
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20.5 USART_TwoBoards_FullDuplexMaster_Polling

HAREBIER T USART RIESIBEIIEE, USART ZEIEREN. SPIHZEIEAMIL, RAELIEHTBERE.
7E USART IS RIIEEIIEIT, EMHIREN DB,

This sample demonstrates USART synchronous communication, with USART devices as masters and
SPI devices as slaves, communicating in polling mode. With synchronous clock provided by USART
equipment, master and slave complete full duplex communication.
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21 WWDG

21.1 WWDG_IT

ItEREBER 7 WWDG RUIERIMREERITINRE, B PENTEERR TiHEAE] 0x40 BIF=2Hhlfr, SRifhiRie,
AJLRRE OSSN
This example demonstrates early wake up interrupt function of the WWDG.When the watchdog

counter counts down to 0x40 will generates an interrupt.Refresh the WWDG in interrupt to ensure that
the WWDG does not reset.

21.2 WWDG_Window

Rz Y WWDG B9 BOEIIheE, A& WWDG EO LR (TIREIER 0x3F), BB
delay ZERTRRER, FRERIEREE WWDG THIE O RS THRSAaNE, B LED KTk, SJLAIEON
IRIEFHRTES L

This example demonstrates the window watchdog function of WWDG. Set the upper limit of the window
of WWDG (the lower limit is fixed at Ox3F).The program ensures that the WWDG is refreshed in the

WWDG counting window through the delay function, and can judge that the WWDG is refreshed in the
window without resetting through the LED light blinking.
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