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1 ADC
1.1 ADC_AnalogWatchdog

R T ADC RIRINET ThEE, SHEE HREENEEENMERERN L TRS, SHNE
[ IR,

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_MultichannelSwitch

HEREBIER 7 ADC RIS iBIE )RR,

This example demonstrates the channel switching for an ADC.

1.3 ADC_SingleConversion_TriggerSW_Polling
IEERFBIEZR 7 ADC BYSRHRR A FIECIAITHEE.

This example demonstrates the software triggering and polling functions of ADC.

1.4 ADC_SingleConversion_TriggerTimer_IT
ItAFBIER 7 ADC B9 TIM fi /R F0-RRTAYTHEE,

This example demonstrates the TIM trigger and interrupt functions of ADC.

1.5 ADC_StopForLowPower

IHAEBIER 7N STOP Bd{al{ELE ADC RY%E1E,

This example demonstrates how to stop ADC conversion before entering STOP mode.

1.6 ADC_TempSensor

LEFEfIiE7R 7 ADC BY Tempsensor BISRFEINEE.

This sample demonstrates the sampling function of ADC's Tempsensor.
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1.7 ADC_Vrefbuf

I FER T ADC BIEIE 4 SRAFIHEER] VREFBUF B9IHEE, 1813 VREFBUF #EHIEIE 4 AYMAE
Eo

This sample demonstrates the channel 4 sampling function of the ADC and the function of VREFBUF,
from which the input voltage of channel 4 is deduced.

1.8 ADC_Vrefint

LtEEEpIiEZR 7 ADC #REREY VCC REFTIRE, BITRHF VREFINT g8, i+H48H VCC RIE, FiEide
CFTERHSk.

This example demonstrates the VCC sampling function of the ADC module. By sampling the value of
VREFINT, the VCC value is calculated and printed through the serial port.
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2 COMP
2.1 COMP_CompareGpioVs1_2VCC_IT

A BIER 7 COMP LERREEHRIITNGE, PA04 {E/StUiRaRthimIN, 1/2VCCA {EALERAN, BT
E PAV4 EHBANREE, StaNEREREHNSAEE, LED TS, HReSmtRZS RS, LED AT
This example demonstrates the COMP comparator interrupt function, with PA04 as the negative input
of the comparator and 1/2VCCA as the positive input. By adjusting the input voltage on PA04, when

the comparator output state is detected to be high, the LED light will turn on, and when the comparator
output state is low, the LED light will turn off.

2.2 COMP_CompareGpioVs1_2VCC_Polling

HAFBFIER T COMP EUIRERECIEITNRE, PAO4 {E/OLURESTmMIN, 1/2VCCA {EANLERBAN, BT
B PA04 LRYBMINREIE, SHENZEIRSRELINS IS, LED IS, RIS /RET, LED AT
This example demonstrates the COMP comparator polling function, with PAO4 as the negative input of
the comparator and 1/2VCCA as the positive input. By adjusting the input voltage on PA04, the LED

lights up when the comparator output state is detected to be high, and turns off when the comparator
output state is low.

2.3 COMP_CompareGpioVs1_2VCC_WakeUpFromSleep

IEREGIER 7 COMP LURRERIGEEINRE, PAO4 {ENLLRE iR, 1/2VCC EALLIRERIEIRIMAN, £
5CH LED JTRER, AP REEHH, LED TR, #A sleep 2=, BIIVHEE PA04 LAYMINEEE, 74
SHHTIRER sleep #RL.,

This example demonstrates the wake-up function of the COMP comparator, with PA04 as the negative
input and 1/2VCC as the positive input. After power on, the LED light will remain on. When the user

clicks the button, the LED light will go out and enter sleep mode. By adjusting the input voltage on
PAO4, an interrupt wake-up sleep mode is generated.

2.4 COMP_CompareGpioVs1_2VCC_Window

IR T COMP EEie=AY window THEE, ELERER 1 RY Plus imFEELERES 2 HY 102(1/2VCCAYE /9%
A, PBO Bt R mIAN, = PBO RIRBE(EAT 1.65V B,LED ¥T°K, /N 1.65V BY,LED \T=.

This example demonstrates the window function of the COMP comparator. The Plus end of comparator
1 uses the 102 (1/2VCCA) of comparator 2 as the input, and PBO as the negative end input. When the
voltage value of PBO is greater than 1.65V, the LED light turns off, and when it is less than 1.65V, the
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LED light turns on.
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3 CRC

3.1 CRC_CalculateCheckValue

R T CRC #3aThaE, WIS — M EARREEHRTTRIE, BRI ESIEICRILERITIE
8, #8550 LED {T=, &N LED {TEK,

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 EXTI

4.1 EXTI_ToggleLed_IT

HERBER T GPIO SMNEBRITTORE, PAO SR ERYE— N TRENERSTErhlr, PUfRE+ LED T4
IR,

This example demonstrates the GPIO external interrupt function, where each falling edge on the PAO
pin generates an interrupt, and the LED light in the interrupt function flips once.

4.2 EXTI_WakeUp_Event

IEEREGIER 7i8IY PAG 5IRIIEEE MCU RITHRE. TEGERHIETT/E, LED TATERRE, ETRFR
5, LED JTbFERRTE, B MCU A STOP 2=, Ik 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 down the PA6 pin, the MCU
wakes up and the LED light is in a flashing state.
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5 FLASH
5.1 FLASH_PageEraseAndWrite

IAEGIER T flash page #2F&F0 page BIHRE,

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

5.2 FLASH_SectorEraseAndWrite

IHEIEZR T flash sector #&F0 Page SINEE,

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

6.1 GPIO_FastlO

REHIEZERETR GPIO B FAST 10 $itHII8E, FAST 10 RERILUA RIS A ARG R,

This example mainly demonstrates the FAST 10 output function of GPIO, which can achieve a single
cycle flip speed.

6.2 GPIO_Toggle

ILHEfIER T GPIO iiEs, FCE LED 5| AEmtiEt, HEER 250ms i —IX LED 5|
BB, IE(TRER, BILAEZ LED JTLA 2Hz BUSRERINIR,

This example demonstrates the GPIO output mode, configuring the LED pin to be in digital output
mode, and flipping the LED pin level every 250ms. Running the program, you can see that the LED
light flashes at a frequency of 2Hz.
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7 12C
7.1 12C_TwoBoard_CommunicationMaster_IT

IHEFlEDR T 12C BE G TUHTER, EHSTRMILAIEX 15byte R, AEBEBMAIAIERT
15byte #iE, 1. MYIRKEUERINE, EVFIMUR LR NTLTFBRRE.

This example demonstrates 12C communication through interrupt mode. The master first sends 15byte
data to the slave, and then receives the 15byte data sent by the slave. After the master and slave

successfully receive the data, the small lights on the master and slave boards are in a "constant on"
state.

7.2 12C_TwoBoard_CommunicationMaster_Polling

AR T 12C BIIERIBHTUHTIEN, EHTEMIURIE 15byte #iE, ARBREIEMILAERN
15byte #UiE, 4. MYUIRIEEERINE, EVFIMUR LR/ NTLTBRRE.
This example demonstrates 12C communication through polling. The host first sends 15byte data to

the slave, and then receives the 15byte data sent by the slave. After the host and slave receive the
data successfully, the small lights on the host and slave boards are in a "constantly on" state.

7.3 12C_TwoBoard_CommunicationSlave _IT

HAEAIER T 12C BITHHTATUHTIEN, EVTEMIURIE 15byte #iE, ARBRIEMILAREN
15byte #UiE, 4. MHIRIEGERINE, ETFIMUR ERNTATBRRE.

This example demonstrates 12C communication through interrupt mode. The master first sends 15byte
data to the slave, and then receives the 15byte data sent by the slave. After the master and slave

successfully receive the data, the small lights on the master and slave boards are in a "constant on"
state.
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8 IWDG
8.1 IWDG_RESET

HAFFIER T IWDG & J0TheE, EREEI MUERITEE, 118 1s FEL, AEETAZESRIEHRY

BB (main EEL while fBFRRAED), BILANIZRR, SNREXEAEENT 1s 4, BFE—HERIET
(LED {TiAKR), SNERBAERTEREE 1s #F, BRS—BEU (LED TEX).

This example demonstrates the IWDG watchdog function, configuring the watchdog overload count

value, resetting after counting for 1 second, and then adjusting each time The feeding time of the dog

(code in the main function while loop) can be observed that if the feeding time is less than 1 second

each time, the program Can continue to operate normally (LED flashing), if the dog feeding time
exceeds 1 second, the program will continue to reset (LED light off).
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9 LPTIM
9.1 LPTIM_OnceMode_WakeUp_WFE

IWHEEGER T LPTIM BRIE T (4 IREE STOP 18,

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

9.2 LPTIM_OnceMode WakeUp_ WFI

IWHEGER T LPTIM BRiET hififEE STOP 181,

This example demonstrates the LPTIM single mode interrupt wake-up STOP mode.

9.3 LPTIM_Wakeup_WFE

LEEEAIEZR T LPTIM AR S4-I%EE STOP &5,

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

9.4 LPTIM_Wakeup_WFI

HRBER T LPTIM SR RIfTIREE STOP 453,

This example demonstrates the LPTIM continuous mode interrupt wake-up STOP mode.
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10 PWR
10.1 PWR_SLEEP_WFE

HEHHBETR T 7E sleep RZUT, {EF3 GPIO SH{4IREE,

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

10.2 PWR_SLEEP_WFI

LA BER T 1E sleep LT, 55 GPIO HREfIGHEE,

This example demonstrates using GPIO interrupt wake-up in sleep mode.

10.3 PWR_STOP_WFE

IHREBED 77 stop &RV, (M GPIO S{4IREE,

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

10.4 PWR_STOP_WFI

LEEEpIiEZR 7 7E stop #8220, (£ GPIO FRIfIREE,

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

11.1 RCC_HSEBypassOutput
IHAFFIER 7 B S TheE, Bl HSE K.

This example demonstrates the clock output function, which can output HSE waveforms.

11.2 RCC_HSIOutput
I FIRCE R Sehdsh s HSI, FHE@id MCO (PA07) 3R,

This example configures the system clock as HSI and outputs it through the MCO (PAO7) pin.

11.3 RCC_LSEOutput

ILEREPIERE LSE, FiE@id MCO (PA07) SR,

This sample enables LSE and outputs it on the MCO (PAQ7) pin.

11.4 RCC_LSIOutput

IHAEBIfERE LS|, FH@id MCO (PA07) SRS,

This sample enables the LS| and is output via the MCO (PAQ7) pin.
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12 SPI
12.1 SPI_FulliDuplex_ExternalFLASH

HAFFIER 7 £ SPI BEEIEGTUHTIEIN, MALEER FLASH SMRIS R P25Q64, £ T user 1R,
FHFTEMHLE 15bytes EHWE/ 0x1~0xf, SAFEM FLASH FIEENRIEIREE, =BG, Bl
B EMERAIEBE SRR,

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 0x1~0xf,and then from the FLASH will be written to read out the data, read successfully, through
the serial portto print the information to determine whether the communication is successful.

12.2 SPI_TwoBoards_FullDuplexMaster_IT

HAFHIRF AT R O/MREEO (SPI) SHMNRREUEN T BRTHIUHTIREER, EiRERHE
BISAI$H SCK, BT MOSIMISO 3|flAIE/ ISR, MIREET MOSIMISO 5|z AIXETE.
FHARUAENIRMHAY SCKIGREPWBAL, STHRENTE(E.

This sample is a demonstration of using interrupts 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.

12.3 SPI_TwoBoards_FullDuplexMaster_Polling

tERpIR B I RSB OIMNRIED (SP1) SHMNBIREUEN T BT H NI TEERER. EiRE
IRALEERITR SCK, B@iY MOSIMISO 5 |BlAIXAZIEEE. MIREEIE MOSIMISO 5 |BMEIUAIEE
2. FARLAENRMERY SCKInRLWRAL, THRENTEE.

This sample is a demonstration of the Serial Peripheral Interface (SPI) communicating with an
external device in full-duplex serial mode by polling. The master device provides the communication
clock SCK and sends/receives data via 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.

12.4 SPI_TwoBoards_FullDuplexSlave_IT

LEEEGI2F RIS OSMEIEO (SPI) SAMBIKRBEIULEN T RTHVHITEENER, FiRSRM
B{SATER SCK, i@id MOSI/MISO SilAXAZWEDE. MiREEIT MOSI/MISO 5| BlER AEEEE.
FUBLAENIRMA SCKIBRILHRAL, HENTEE.
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This sample is a demonstration of using interrupts 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.

12.5 SPI_TwoBoards_FullDuplexSlave_Polling

PR @A X EO/MREO (SPI) SHNRREIUEN T HRT AN TIBEER. £iRE
IRALEERITR SCK, BT MOSIMISO 5 |BlAIXAZIEEE. MiREEIE MOSIMISO 5 |BlEIKAIEE
12, FIRLAENRMAY SCKInRLHWBAL, THRENTEE.

This sample is a demonstration of the Serial Peripheral Interface (SPI) communicating with an
external device in full-duplex serial mode by polling. The master device provides the communication
clock SCK and sends/receives data via 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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13 TIM

13.1 TIM1_6Step

R TR TIM1 72427528 PWM (S5, S{AIRR 1ms 1E SysTick FRlfihfifAdter, SCHLFTRIF
AR,

This example demonstrates the use of TIM1 to generate a "six step PWM signal", which triggers
commutation in the SysTick interrupt every 1ms to achieve commutation of a brushless motor.

13.2 TIM1_InputCapture

AR 7 TIM1 ROSRNFEIRINEE, BCE PAO {EAMINERS B, PAC SHeIEI— " EFHEfR sk
chilfr, TEfRER R T EIE R EREEE LED 4T,

This example demonstrates the input capture function of TIM1, where PAQO is configured as the input

capture pin. Every time PAO detects a rising edge, it triggers a capture interrupt and flips the LED light
in the capture interrupt callback function.

13.3 TIM1_InputCapture_XORCh1Ch2Ch3

HEREBIER T TIM1 (I=BERERAGEIRIEE. ECE PA0, PA3, PA4 iEIE 1, BB 2, @& 3 A
NS, 858 5B AR RERIT, FERRTGCIEEIE LED,
This example demonstrates the three channel XOR input capture function of TIM1. Configure PAO, PA3,

and PA4 as input pins for channels 1, 2, and 3. Whenever a pin level changes, a capture interrupt is
triggered and the LED is flipped during interrupt processing.

13.4 TIM1_OC_Toggle

LEEEAIEZR T TIM1 BRI ECERART, SmsR/EIEIE 1 (CH1) RIMHBRGIZ] PAS, FFSBsR/LIE
B 1 (CH1) FgE Ntk HEpEE,

This example demonstrates the output comparison mode of TIM1. Map the output of
capture/compare channel 1 (CH1) to PA5, turn on capture/compare channel 1 (CH1), and set it to
compare output flipping mode.

13.5 TIM1_OC_Toggle_IT

HEREBIER 7 TIMA LEBHRT FRIRITIRE, TERBThEEE GPIO,
This sample demonstrates the interrupt function in TIM1 comparison mode, toggle the GPIO in an
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interrupt.

13.6 TIM1_PWM

ABIFERIL 4 B PWM, 188 1 BIGZSE 20%, 1BiE 2 /9 40%, 18iE 379 60%, 1EiE 4 79 80%4)
T2EIEAA 24000000/2000/1200=10Hz,

This routine outputs 4 PWM channels, with a duty cycle of 20% for channel 1, 40% for channel 2, 60%
for channel 3, and 80% for channel 4 The cycle of this routine is 24000000/2000/1200=10Hz.
13.7 TIM1_Update_IT

LEEEAEZR T TIM1 BISEFTRERTNRE, FEEFRU-hElsE LED,

This example demonstrates the update interrupt function of TIM1, flipping the LED during the update
interrupt.
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14 USART

14.1 USART_HyperTerminal_AutoBaund_IT

LHBER T USART IEENRAFRICNIThEE, BWIdBIFERE—NFRF 0x7F, MCU RIZFFFE: Auto
BaudRate Test,

This example demonstrates USART's automatic Baud detection function. The debugging assistant
sends a character Ox7F and MCU feedback string: Auto BaudRate Test.

14.2 USART_HyperTerminal_IndefiniteLengthData_IT

IEEREBIER 7 USART Ry S TURIEAMHRI R EEUE, USART ECE /Y 115200, #UE(Z8, =1L
1, BE&AI None, FEFiEITIERE, AEEE LU FTRIESKENEIE (REBIY 128byte), 40
0x1~0xC,U MCU 1BV EHE B AR IEE AN,

This example demonstrates the interrupt method of USART to send and receive variable length data.
USART is configured as 115200, with data bit 8, stop bit 1, and check bit None. After downloading and

running the program, the MCU will send any length of data (not exceeding 128bytes) through the upper
computer, such as 0x1~0xC. The MCU will send the received data to the upper computer again.

14.3 USART_HyperTerminal_IT

IHEREBIER 7 USART RIS TUAREFIIEIREEE, USART BCEJ9 115200, #UE(Z8, FIEAI 1, &
X2 None, FHFIE TIERFG, FIEDRRER, AREI LA A 12 MEE, 5190 0x1~0xC, MCU
SEEKEIRESIERRRER LA, ARHTENERIER.

This example demonstrates how to use USART to send an amount of data in interrupt mode USART
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

14.4 USART_HyperTerminal_Polling

IEEREBIER 7 USART RURCIEDTUARIEFIEICEEE, USART BCEJy 115200, #UE(Z8, FIEAI 1, &
132 None, FHFHIE TIERFG, FIEDRRER, AREI LA TA 12 NMEE, 5190 0x1~0xC,1 MCU
SEEKEIREIERRREE LA, ARHTENERIER.

This example demonstrates how to use USART to send an amount of data in polling mode USART
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
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message
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