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1 ADC
1.1 ADC_ContinuousConversion_TriggerSW_Vrefint_Init

IR T ADC #5EERAY VCC SREFTNRE, B RHF VREFINT #E VCC FBJE.

This sample demonstrates the VCC sampling function of the ADC module. By samplingthe value of
VREFINT, the value of VCC is calculated and printed via the serial port.

1.2 ADC_MultichannelSwitch

tEHEBIETR T ADC RIS @B,

This sample demonstrates the multichannel switching of ADC.

1.3 ADC_SingleConversion_AWD

ItEREBiER 7 ADC BURIVET ETIRE, PA4 SR, = PA4 RIBBEEANEREN L TR, =it
NEI i,

This sample demonstrates the analog watchdog function of the ADC. PA4 is an analog input,and

when the voltage value of PA4 is not within the set upper and lower limits, it will enter the watchdog
interrupt.

1.4 ADC_SingleConversion_TriggerTimer_IT

IHEGER 7 ADC REBID TIM SRS TAHTENEIE 4 IUEBEEE, PA4 AR, EFF 1s SAER
[ PA2/PA3 FTEDZ4RIRIEEE(E.
This sample demonstrates ADC data acquisition by triggering with TIM and  printing the voltage value

of channel 4. PA4 is an analog input, and the current voltage value willbe printed via the serial port
every 1s.

1.5 ADC_TempSensor_lInit

tEEEpIiEZR 7 ADC EIRAGEE(ERIERINRE, 12/F MEE, SO 200ms FTEI—RLAMENRIREE
MIXIMAIREHE.

This sample demonstrates the temperature sensor function of the ADC module. After downloading
the program, the current temperature value and corresponding sampled value will be printed via the
serial port every 200ms.
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2 COMP
2.1 COMP_CompareGpioVsVrefint_ HYST_lInit

IHEAER T COMP tbﬁs‘z%%ti%mﬁg, PAO1 {EILLERERIE RGN , VREFINT {E i S8 taista N\, PAOO
ERLV R AR, BT AEE PAO1 EAYIAERE, YU PAOO 5 |HI_EAYEE L, .

This sample demonstrates the hysteresis function of the COMP comparator. PAO1 is used as the
positive input of the comparator, VREFINT is used as the negative input, and PAQO is the output port
of the comparator. By adjusting the input voltage on PAO1, the level change on the PAOO pin can be
observed.

2.2 COMP_CompareGpioVsVrefint_IT_Init

LEFEfIER 7 COMP LUARESHRITINEE, PAO1 {EOLbiRESIEIR AN, VREFINT {ELliREs GimtmN,
={TFER, PAO1 I 1.3V H[E, LED IT=,

This sample demonstrates the interrupt function of the COMP comparator. PAO1 is used as the
positive input of the comparator, VREFINT is used as  the negative input. When the program is running,
if a voltage of 1.3V is applied to PAO1, the LED will turn on.

2.3 COMP_CompareGpioVsVrefint_Polling_Init

ItEREiEZR 7 COMP LUiRERECIAITIAE, PAO1 {F/otLiReRIEmiA, VREFINT {EALLRERRIRHEIN
BISEEE PAO1 ERYMINEEE, SNEIELEESm RS AEE, LED TR, tLRESmHASIoReT,
LED JTK.

This sample demonstrates the polling function of the COMP comparator. PAO1 is used as thepositive
input of the comparator, VREFINT is used as the negative input. By adjusting the input voltage on

PAO1, the LED will turn on when the comparator output state is high, and the LED will turn off when
the comparator output state is low.

2.4 COMP_CompareGpioVsVrefint_WakeUpFromStop

IHFFER T COMP LUARESIGRETNRE, PAO1 1’E#9tl$$§%§IEﬁﬁ“a$ﬁ)\ VREFINT {EAtiREa GimiaN |
F5E LED \T&ER, FAFRERH LED KTK, A stop 18, B3 E%E PA01 LRV, P4
FhifTIREE stop 1R,

This sample demonstrates the wake-up function of the COMP comparator. PAO1 is used as the
positive input of the comparator, VREFINT is used as the negative input. After power on, the LED will

be constantly on. When the user clicks the button, the LED will turn off and enter stop mode. By
adjusting the input voltage on PAO1, an interrupt is generated to wake up the stop mode.
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2.5 COMP_CompareGpioVsVrefint_Window

IHAEBIER 7 COMP LUEREEAY window TRE, LUIRES 2 B9 Plus imFELLARES 1 HY IO3(PANEHIN,
VREFINT {EALUREE iR, =5 PA1 BUEB/E(EAT 1.3V BY,LED {5, /VF 1.1V BY,LED KT°K,
This sample demonstrates the window function of the COMP comparator. The positive input of
comparator 2 is connected to the 103 (PA1) of comparator 1, and VREFINT is used as the negative

input of the comparator. When the voltage on PA1 is greater than 1.3V, the LED turns on. When the
voltage is less than 1.1V, the LED turns off.
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3 CRC

3.1 CRC_Computing_Results

AR T CRC #3aTheE, WS — M EARREEHTTRIE, BRI ESEICRILERITIE
B, #8550 LED {J=, &N LED {TEK,

This sample demonstrates the CRC checksum function. It performs a checksum on the data in an
array and compares the calculated checksum with the expected checksum. If they are equal, the LED
turns on; otherwise, the LED turns off.
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4 EXTI
4.1 EXTI_Event_Init

HAFBIER 78T PA6 5IRIEE MCU RITHRE. TEFERIZEIT/E, LED TTFERINE, K TRAFR
#fE, LED JTFERIRZE, B MCU #HA STOP 2%, $Ifik PA6 5IMIfS, MCU I&EE, LED AT4-FN
This sample demonstrates the functionality of waking up the MCU using the PA6 pin. Once the
program is downloaded and running, the LED will remain lit. Pressing the user button will turn off the

LED and putthe MCU into STOP mode. Pulling the PA6 pin low will wake up the MCU, and the LED
will start blinking.

4.2 EXTLIT Init

HHBER T GPIO SMERRITINEE, PB2 5IM_EAYES— A NIFOERST~4EPiT, SirRE LED &
EEE—IR

This sample demonstrates the functionality of GPIO external interrupts. Whenever a falling edge is
detected on pin PB2, an interrupt is triggered, and the interrupt handler toggles the state of the LED.
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5 FLASH
5.1 FLASH_OptionByteWrite_RST

ItEREpliER 7B 47508 RESET 5|MIBsEiE GPIO

5.2 FLASH_PageEraseAndWrite

IAEGIER T flash page #RF&F0 page BIHRE,

5.3 FLASH_SectorEraseAndWrite

It HEIER T flash sector #2f&F0 page SINEE.,
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6 GPIO
6.1 GPIO_Toggle

ISR 7 GPIO iiEs, EE LED 5| AEmdiEt, HEEER 100ms #i&—IX LED 5|
BB, 17, TLAEZR LED KJIRkE

This sample demonstrates GPIO output mode by configuring the LED pin as a digital output. The
LED pin's level is toggled every 100ms, causing the LED to blink. Run the program to observe the
LED blinking.

6.2 GPIO_Toggle_lInit

HHBIEZR T GPIO iRz, BCE LED SIMIAHFHEERT, FEEE 100ms FEE—IX LED 3|i
BB, =171, FILAEEI LED KTk

This sample demonstrates GPIO output mode by configuring the LED pin as a digital output. The
LED pin level is toggled every 100ms. When running the program, the LED will blink.
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7 12C
7.1 12C_TwoBoards_MasterTx_SlaveRx_Polling

ERBER T ML 12C, ML 12C BT B TEIN, SR TAIERRAAFESE, BiE IS
WREVARFSRIE, £ 12C MMAL 12C &IX"LED ON"4E. SFEAH 12C BINAIEEGE, MAL 12C Allh
EIgEERS, EVERIRAIMLEMNR LED JT 5 BIRIE.

This sample demonstrates 12C communication between a master and a slave using polling. When
the user button on the slave board is pressed, followed by pressing the user button on the master
board, the master 12C sends the "LED ON" data to the slave 12C. When the master successfully
sends the data and the slave successfully receives the data, the LEDs on the master and slave
boards will light up.

7.2 12C_TwoBoard_CommunicationMaster_IT_lInit

HFER T 12C BB UH TER, EHSEEMILAIE 15byte iR, AEBIREMIAIER
15byte #7E, EH. MRWEGERINE, ETFIMUR ERVNTLET BRI,

This sample demonstrates 12C communication using interrupts. The master sends 15 bytes of data
to the slave, and then receives 15 bytes of data from the slave. After successful data transmission
and reception between the master and slave, the LEDs on both the master and slave boards will
remain constantly lit.

7.3 12C_TwoBoard_CommunicationMaster_Polling_Init

HRFIERT 12C BdEEnIUH TER, EHSEMILAIE 15byte iR, AEBIREEMILAIER
15byte #E, £, MHUREEIERINE, ETFIMUR EAINTGET ERRE.

This sample demonstrates 12C communication using polling. The master sends 15 bytes ofdata to
the slave, and then receives 15 bytes of data from the slave. After successful data transmission and
reception between the master and slave, the LEDs on both the master and slave boards will remain
constantly lit.

7.4 12C_TwoBoard_CommunicationSlave_IT_Init

HEPER T 12C BT TVHTIER, ESTEMIULE 15byte EiE, AEBEHREMILAIZRT
15byte #E, £, MHUREEIERINE, ETFIMUWR EAINTGET ERIRE.

This sample demonstrates 12C communication using interrupts. The master sends 15 bytes of data
to the slave, and then receives 15 bytes of data from the slave. After successful data transmission
and reception between the master and slave, the LEDs on both the master and slave boards will
remain constantly lit.
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8 IWDG

8.1 IWDG_RESET

HGER 7 IWDG B PaTheE, EEERIWERIHUE, 118 1s BEAM, AREBTREESRREN

BE (main E{EL while fEFRFAED), ATLAMIZRR, MIRSRIEOEE/NT 1s 4, EFE—HIERET
(LED XTINKR), SNRISEEEEE 1s ¥, BEFa—HENM (LED JAR).

This sample demonstrates the IWDG watchdog function. It configures the watchdog reload counter

value to reset after counting for 1 second. By adjusting the time for feeding the watchdog (code in the

main function's while loop), you can observe that if the feeding time is less than 1 second, the program

will continue to run normally (LED blinking), but if the feeding time exceeds 1 second, the program
will keep resetting (LED off).
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9 LPTIM
9.1 LPTIM_Wakeup

HEEFER T LPTIM FRRTIRER stop 183, 500ms IERE—)X

This sample demonstrates the LPTIM interrupt wake-up from stop mode. It enters stop mode after
each wake-up and wakes up every 500ms.
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10 PWR

10.1 PWR_SLEEP_WFI
LRGSR 7181 WFI(wait for interrupt) i< sleep 183, 5 GPIO HifI%EE

This sample demonstrates using GPIO interrupt to wake up the MCU from sleep mode.

10.2 PWR_STOP_WFI
IR 78I WFI(wait for interrupt)ig§<$ A stop 1R, {FFE GPIO FlfIREE

This sample demonstrates using GPIO interrupt to wake up the MCU from stop mode.
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11 RCC
11.1 RCC_HSE_OUTPUT
IR 7RSSR TORE, ATt HSE iKY,

This sample demonstrates the clock output function, which can output the HSE waveform.

11.2 RCC_HSI_OUTPUT

R pliER 7 RIshEEIHI0RE, ATt HSI K.

This sample demonstrates the clock output function, which can output the HSI waveform.

11.3 RCC_LSI_OUTPUT
RIS R TSR SRR MR E R LS|, FHET MCO 3 |[HigH R Fmsh,

This example demonstrates setting the system clock to LS| and outputting the system clock through
the MCO pin.
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12 SPI

12.1 SPI_TwoBoards_FullDuplexMaster_IT_Init

AR BBOSMNZIEC (SPI) SHMBIREFEIUAESN T HRITHNHTERE HER EEOIRENEERER,
FIIMNEBMIREZIRALESATsh SCK., EHLEIT MOSI 5 |BlA&IXE0E M MISO 3 RHZIMIAIETE, iR
AEHURMAY SCKIiBELSHEAL, SN TEE,

This sample demonstrates communication with an external device in full-duplex serial mode using
interrupts for the SPI peripheral interface. The interface is set to master mode, providing the
communication clock SCK to the external slave device. The master sends data through the MOSI pin

and receives data from the slave through the MISO pin. The data is shifted along the provided SCK
edge, enabling full-duplex communication.

12.2 SPI_TwoBoards_FullDuplexSlave_IT_Init

HAFBIRRS BBOSMZIEC (SPI) SHMBREIUEN T HRITHRHTEE NER EEORENEERER,
FINEBMIRSIRAE(SE D SCK, EHIEIT MOSI 3 |HIAIEEEE, M MISO 3 [BHZIMIREEE, #50E
VAZEANIRMRT SCKIGREEEHEAL, STiENTEE.

This sample demonstrates the communication between the serial peripheral interface (SPI) and an
external device in full-duplex mode using DMA. The SPl interface is configured as the slave. The host

sends data through the MOSI pin and receives data from the slave through the MISO pin. The data
is shifted synchronously with the SCK provided by the host, achieving full-duplex communication.
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13 TIMER1
13.1 TIM1_InputCapture_Init

HRBER T TIM1 BUBINIRERTIRE, ECE PA3 fENBINIBERS I, PA3 BAENEI— EFhofk ik
BT REA R RTEIE R & EEE LED /T,

This sample demonstrates the input capture functionality of TIM1 by configuring PA3 as the input
capture pin. Whenever an rising edge is detected on PA3, it triggers the capture interrupt and toggles
the LED in the interrupt callback function.

13.2 TIM1_PWM3CH_lInit

ICEEGIER 75 TIM1 PWM2 & =B 10Hz GZSEED BN 25%. 50%. 75%87 PWM i
.

This sample demonstrates the use of TIM1 PWM2 mode to output three PWM waveforms with
frequencies of 10Hz and duty cycles of 25%, 50%, and 75% respectively.

13.3 TIM1_TimeBase_|Init

IAFFIER T TIM1 NEEREINEER B shERTE=EINEE, FEMIBHUIERBCEES(E) 1000, £ ARR
R EER P EFIREEHES 500, FRFNFREEIR LED, oJLUEILIER mainc
LL_TIM_EnableARRPreload(TIM1); XX EsNESTEEEINGE. & XA EMNERTEEEINEE, FHY
BHEBESEIRHEANFREIZAIERL, W LED 5|HET 1 )XE#E 9 1000ms [54E{REF 500ms, EHE
BshEEFEEIIeE, FNEREGE FRENFEIEER, W LED 5181 2 JXE#$5/9 1000ms f5
LL{F45 500ms,

This sample demonstrates the reload function and the auto-reload preload function of TIM1. configure
the reload value to 1000 during the initialisation phase. The reload value is reset to 500 in the ARR
interrupt callback function. flipping the LED each time an interrupt is entered. You can turn off the
automatic reload preload by commenting the LL_TIM_EnableARRPreload(TIM1); code in main.c.
function in main.c. If you disable the automatic reload preload function, the new reload value will take
effect immediately after the first interrupt entry, then the first flip-flop of the LED pin will be 1000ms
and the subsequent flip-flops will be 500ms. The first flip of the LED pin will be 1000ms and the
subsequent hold will be 500ms. If the auto reload preload function is enabled, the new reload value will
take effect after the next interrupt entry, then the first 2 times of LED pin flip-flop ~ will be 1000ms
and then hold for 500ms. 1000ms and then hold for 500ms.
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14 USART
14.1 USART_HyperTerminal_AutoBaund_IT_Init

EHBIER 7 USART BB aliR4SERIGNITHEE, EAMUAIX 1 FHRYBASFZRIGNZRF 0x55, 4N MCU 1§
MRKDH, NERE=ERF:Auto BaudRate Test,
This sample demonstrates the automatic baud rate detection feature of USART. The PC sends a 1-

byte baud rate detection character 0x55, and if the MCU detects it successfully, it returns the string
"Auto BaudRate Test".

14.2 USART_HyperTerminal_IndefiniteLengthData_IT_Init

LEEGIER 7 USART MU AU AIEXFIRINAERKEUE, USART ECEJ9 115200, HUEAL 8, {E1L{I
1, e None, TEHHIZITIERFE, AREBE AN TAERKENEIE (B2 128bytes), 40
0x1~0xC, | MCU &8z EIROEHER IR AIEE LA,

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_Init

HHEEBIER T USART BIRBTATUAEFIEIEUE, USART BCE D 9600, #UHE(L 8, FLEAI 1, R
{iI None, FEFHIZITIERFfG, fIENRRER, AEEE LA TA 12 PNUE, a0 0x1~0xC,U MCU
SERKEIRIEIERR X LA, SARHTENERER.

This example demonstrates how to use USART to send an amount of data in interrupt mode. USART
configuration is 9600 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_Init

IHAFFIER T USART UL TURIEFIEINEIE, USART ECEJ 9600, #UE( 8, =1L 1, BE&
i None, F&EFHIEITIERG, IEDRNMER, AEEE LM TA 12 2GR, HI0 0x1~0xC, M MCU
SEERIRESIR R RIZR LA, AEHTENEREE.

This example demonstrates how to use USART to send an amount of data in polling mode. USART
configuration is 9600 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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15 UTILS

15.1 UTILS_ConfigureSystemClock

ARG EEENAIBCE SYSCLK(ZRSAT4), HCLK(AHB Af4h), PCLK(APB Beh), 1@id MCO iHER
SFERTER 24MHz,

This sample demonstrates how to configure SYSCLK (system clock), HCLK (AHB clock),and PCLK
(APB clock), and outputs the system clock of 24MHz through MCO.

15.2 UTILS_ReadDevicelnfo

AFEF|FEEEEY DBGMCU->IDCODE 7280 UID BY{&E. UID Word0 73~ LotNumber, Word1 <
WaferNumber, Word2 3= X 1 Y BLR%R,

This sample mainly reads the values of DBGMCU->IDCODE register and UID. UID Word0 means
LotNumber, Word1 means WaferNumber, Word2 means X and Y coordinates.
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