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1 ADC

1.1 ADC_AnalogWatchdog

IbHEHESR Y ADC ROUIRIEI e, SHEENPNEENEEEFRTRENLTRY, SHAE
[ J3ahi.

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_DualModeRegsimult

IbHBliEZR T ADC1 Fl ADC2 RIRZEHINILIRE.

This example demonstrates the synchronization rule function of ADC1 and ADC2.

1.3 ADC_MultiChannelsSingleConversion_TriggerSW_DMA

ILHEBIETR T ADC RIZiEE DMA (EiERITIEE.

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

1.4 ADC_TempSensor_TriggerTimer_IT

BbHEBIEZRT ADC RIRAY Tempsensor WIHEFNSMEBRERTNGE, FiEBidHEOFIENHIRE(S.

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

IbHEBIiER T ADC BY Vrebuf IJgE.

This example demonstrates the Vrebuf function of ADC.

1.6 ADC _Vrefint

BbHEBIEZRT ADC BY Vrefint IDgE, @i Vrefint B8, RJLARIEL MCU RYfEBEE(S.

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_IT

IbHEGIET T COMP ELERZRFhIRTNEE, PB1 {EMELERZRIEIRIGA . 1/2VCC {ELLEEEGaimiBAN, &
PB1 RIRBEATF 1/2VCC BERY, LED XI5, /MF 1/2vCC BER,LED {TR,
This example demonstrates the interrupt function of the COMP comparator, with PB1 as the

positive input and 1/2VCC as the negative input. When the voltage of PB1 is greater than
1/2VCC voltage, the LED lights up, and when it is less than 1/2VCC voltage, the LED lights out.

2.2 COMP_CompareGpioVs1 2VCC_WakeUpFromStop

LHEGIER T COMP LbEkESIRERINGE, PB1 {EIELEZRIEIRMA, 1/2VCC {ELLIRRiRiEA , i
A stop #&3UfG, BiTiAEE PB1 LRV EBIE, F4rhEfRER stop 85K,

This example demonstrates the COMP comparator wake-up function, with PB1 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 PB1.

2.3 COMP_CompareGpioVs1_2VrefintPolling

ILHBIETR T COMP LLEZR4eiIINEE, PB1 {EILLIRZRIEIRIBA, 1/2Vrefint2.048V {EHLLEREE AR
A, & PB1RIBEKXTF 1/2Vrefint2.048V BBIERY, LED k1%, vF 1/2Vrefint2.048V B3 EHY,LED
This example demonstrates the COMP comparator polling function, with PB1 as the positive
input and 1/2Vrefint2.048V as the negative input. When the voltage of PB1 is greater than

1/2Vrefint2.048V voltage, the LED lights up, and when it is less than 1/2Vrefint2.048V voltage,
the LED lights off.
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3 CORDIC

3.1 CORDIC_Sin_DMA

IbHBIiER T CORDIC B9 sin F&ITEINEE WA SRS REBEER DMA (&6

This sample demonstrates the sin function calculation capability of CORDIC, with both input
data and results being transmitted using DMA.
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4 CRC

4.1 CRC_Bytes_Stream_7bit_CRC

IHEHIERY, BREXMHERSIRIE HAL_CRC_Init() BE. R, QEMAKELSEIRE
i, ERMIMDGE, FHEEMASIRREIAFT.

In this example, the user-defined generating polynomial is configured by HAL_CRC_Init(). At
the same time, it is set that neither input or output data must be reversed, the default init value
is used and it is specified that input data type is byte.

4.2 CRC_CalculateCheckValue

IbHEBIET Y CRC £I8T06E, BUN— M HEABMMEHTRIE, FHNEIEESECHRIEEHRTLL
¥, #H%M LED {75, &N LED iTIEK,

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.

4.3 CRC_Data_Reversing_16bit_ CRC

LSRR T ARENXMERSIEH HAL_CRC Init)&tE. Y, WAEIERIENEEHEE LTI
R, mbHIEREDGEREER (RaMEREEIRTH). itHWH 16 (LK) CRC (H, ISEFMHE
uwCRCValue TEM, AE5TFEE uwExpectedCRCValue_reversed TEHRY CRC FRHAEHRTT
LbE%.

In this example, the user-defined generating polynomial is configured by HAL_CRC_Init(). At
the same time, input data reversal feature is set to bit reversal on full word.Output data
reversal is enabled as well (only bit-level reversal option is available).Additionally, the default
init value is discarded and a user-defined one is used instead. The 16-bit long CRC is
computed, stored in uwCRCValue variable then compared to the CRC expected value stored in
uwExpectedCRCValue_reversed variable.
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4.4 CRC_UserDefinedPolynomial

IHEBIETRY CRC (fBATTRERN), iTHRTIRIERAREXRERSIRG, HEER 32 (VEIRFE
MEXitH 8 fi CRC A3,

This sample demonstrates CRC (Cyclic Redundancy Check), where the calculation unit
calculates an 8-bit CRC code for a given 32-bit data word buffer based on a user-defined
generating polynomial.
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5 CTC

5.1 CTC_Autotrim

LWHEEFIEZRT CTC (M LSE {{{SErhBEIENE HS148M BISRAITHEE,

This example demonstrates the function of CTC using LSE as a reference clock to
automatically calibrate the HSI48M clock.
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6 DAC

6.1 DAC_SingleGeneration

BbHEBIER T DAC RYER{HAEATNRE, B8 PA4 RSt 1/2 IR E(E.

This example demonstrates the software triggering function of DAC, where channel PA4 can
output 1/2 of the supply voltage value.
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7 DMA

7.1 DMA_SramToSram

IbfliEa 7 DMA M SRAM %I SRAM fEia&iiERITIEE (SRAM FISMEZIAEmAIEFHIESE AR
IEHITEE).

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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8 ESMC

8.1 ESMC_MemoryMapping_QSPI

IEHEBIER T ESMC B memory mapping TIEE, IEFRSEHIFIFAY bin X4, THEI P25Q128H T H
Fh, FAISIE P25Q128H itk BRESE] 0x00000000, EFERFBEEEEY 0x00000000 bk FFIRHMTT bin 34
RITERE, HEBUR bin ERFMITAMESZWNE LED (PBS) 1T,

This example demonstrates the memory mapping function of ESMC. The pre compiled bin file
is downloaded to the P25Q128H chip, and then the P25Q128H address is mapped to
0x00000000. The main program jumps to the 0x00000000 address to start executing the

program in the bin file. In the example, the bin program executes the task of flashing the LED
(PB5) light.

8.2 ESMC_ReadWrite_410_DTR_Polling

IEHEBIIETR T ESMC TEEEARTTAY DTR A9 polling (&55ThEE, X P25Q128H MU HiHITIEER, BA
4, DTRIZENEE, PARICIEERYEIETIS AREWEHITIILL, SHEIEMN LED XT=, &N LED XJ
*%%o

This example demonstrates the polling transmission function of ESMC's DTR in indirect mode,

erasing the chip of P25Q128H, writing data, DTR reading data, and then comparing the read
data with the written data. If the data is correct, the LED will ON, otherwise the LED will OFF.

8.3 ESMC_ReadWrite_ QSPI_DMA

BbHEEBIiER T ESMC fEEHEIRTRY DMA £UE(EITNEE, X3 P25Q128H RIS i {TIRER, SR,
IEENENRE, PARRIEEENRIEIRT IS ARIEIEHTTILL, SHRIEMRN LED (T, &N LED TIEXK.

This example demonstrates the DMA data transmission function of ESMC in indirect mode,
erasing, writing data, reading data on the P25Q128H chip, and then comparing the read data
with the written data. If the data is correct, the LED will ON, otherwise the LED will OFF.
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8.4 ESMC_ReadWrite_QSPL_IT

IHEBIEZR T ESMC TEEHEIE TRYSPERER(EMTINGE, X P25Q128H ISR {TIRER, SAIE,
VSR, PARIEIEERYEETIS ARIEEHITIILL, SURIEMRN LED kT, &N LED ATIEXK.
This example demonstrates the interrupt data transmission function of ESMC in indirect mode,

erasing, writing data, reading data on the P25Q128H chip, and then comparing the read data
with the written data. If the data is correct, the LED will ON, otherwise the LED will off.

8.5 ESMC_ReadWrite_QSPI_Polling

BbHEHIiER 7 ESMC fEIRIRE TRY polling (E4RT0EE, ¥I P25Q128H RIS HHITIRER, SR,
IEENENRE, PARRIEEENRIEIRT IS ARIEIEHTTILL, SHRIEMRN LED (T, &M LED TIEXK.

This example demonstrates the polling transmission function of ESMC in indirect mode,
erasing, writing data, reading data on the P25Q128H chip, and then comparing the read data
with the written data. If the data is correct, the LED will ON, otherwise the LED will OFF.

8.6 ESMC_XIP_ReadWritePSRAM_410

BbHEBIiER T ESMC 33 PSRAM B9 XIP RRATESINEE. X3 AP1604 1T XIP RAE A 1024 &z,
IERN R FH B LLER.

This example demonstrates ESMC's read and write functionality for XIP mode of PSRAM.
Write 1024 data to AP1604 and Read the data back in XIP modes and compare them.
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9 EXTI

9.1 EXTI_ToggleLed_IT

IbEEBIESR Y GPIO SMaRFRERTDEE, PB6 S|H LRYE—ANTIFinHES =L, hERRLH LED TS
BEE—IR,

This example demonstrates the GPIO external interrupt function, where each falling edge on
PB6 generates an interrupt, and the LED lightin the interrupt function toggle once.

9.2 EXTI_WakeUp_Event

IEHBER T i8I PA6 SIMIIREE MCU RYTNEE. THERHIETR, LED TATFERRS, ETHR
1R, LED (TA-FREISIRE, B MCU #A STOP1 1R,; Kl PA6 SIHI/E, MCU I&82, LED kT4t
FIRIFIRTS.

This example demonstrates the function of waking up an MCU through the PA6 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 STOP1 mode; After
pulling down the PA6 pin, the MCU wakes up and the LED light is in a flashing state.
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10 FDCAN

10.1 FDCAN_Classic_StandardID_IT

LbHEGIE R T SR A CAN2.0 iR EW R ER A 5 PCAN-View BiBE(SINEE, MCU BB
PCAN-View &i¥ ID 33 0x111 i3 2 15iZ3E, PCAN-View IEIGRIEHER, AEFEMiBT PCAN-View [
MCU &% ID 73 0x111 B9 2 Do,

This sample demonstrates the communication function between CAN2.0 protocol standard
frame interrupt mode and PCAN-View. MCU automatically sends 2 frames of data with ID 0x111
to PCAN-View at first. After PCAN-View receives the data, MCU manually sends 2 frames of
data with ID 0x111 to MCU through PCAN-View.

10.2 FDCAN_Classic_StandardID_Loopback_polling

BbHEGUETR 7 5RA CAN2.0 thiY. RiEM. 5215 URIRIEREIIREIS.

This sample demonstrates internal loopback communication using CAN2.0 protocol, standard
frames, polling.

10.3 FDCAN_ExtendID_polling

I GIE R T KA CANFD il BimieiE X5 PCAN-View 9iB(EINEE, MCU BXBHR
PCAN-View £ 64byte £/iE 0x0~0x3F, PCAN-View iEINZISIERE, SAEERiEiT PCAN-View [@
MCU %&i% ID 73 0x1234567F Y 64byte £iiE, MCU £BIISIRIRIBETHROFTH.

This example demonstrates the communication function between the CANFD protocol
extension frame polling method and the PCAN View. The MCU first automatically sends 64byte
data 0x0~0x3F to the PCAN View. After the PCAN View receives the data, it manually sends
64byte data with ID 0x1234567F to the MCU through the PCAN View. The MCU will
automatically print the received data through the serial port.
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11 FLASH

11.1 FLASH_PageEraseAndWrite

IbtFBliER T flash page #Bi&F page SIEE.

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

11.2 FLASH_SectorEraseAndWrite

WHBIERT flash sector RN page SINEE.

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

12.1 GPIO_IOToggle

IbEEHIETR Y GPIO HithiRzt, ECE LED SIHAEFbiRt, FHEME 250ms BlE—IX LED S|k
Y, B17EF, "LAES LED (TELA 2Hz AISRSRIUKE,

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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13 12C

13.112C_TwoBoards_Com_DMA

IbHEEBIER T 12C &3 DMA FRETTIEN, ENFSRMILLE 15byte FiiE, REBHRITMINAZER
15byte EiE, EHL. MHURIEIERING, ENMAMMIURLNIMTILTF "ER" K.

This sample demonstrates 12C 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.

13.212C_TwoBoards_ Com_DMA_MEM

BbEEBUER T £ 12C @8 DMA 5UiH{TiET, MHER EEPROM JM&E R P24C32, #F user %
B8, EHNTEMILS 15bytes iz 0x1~0xf, FAIFEM EEPROM HRISE\RERIEL, EENALINIE,
FENRLBMTILF “EBR" K&,

This sample demonstrates communication between the master device using 12C and the
slave device using the EEPROM peripheral chip P24C32. When the user button on the master
device is pressed, the master device first writes 15 bytes of data to the slave device, ranging
from 0x1 to OxF. Then it reads the written data from the EEPROM. Once the data is
successfully read, the LED on the master board will remain constantly lit.

13.312C_TwoBoards Com_IT

WHEGIERT 12C BERARBTER, ENFTEMINEKLIE 15byte iR, AEBIEEMANLIERD
15byte #4E, £, MIIRUEGERRING, ENHMIIREBMTRTF "E=" KRS,

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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13.412C_TwoBoards_Com_IT_DualAddr

IbHEGIER T 12C BidrhEr AN TER, ENERMINEE 15byte iR, ARBIRITMINZIER
15byte EiE, £, MHURIELERING, EMAMMIURLNIMTILTF "ER" KE.

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.

13.512C_TwoBoards_Com_Polling

IHEFIERT 12C BidieiRANHTER, ENSRMINEE 15byte HiE, AEBIRITMINEIXR
15byte EiiE, £ MHURIEERRING, EMMMIRLAIMTILTF "ER" KE.

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.

13.6 12C_TwoBoards_MasterTxSlaveRxIndefiniteLengthData_IT

IHHER T BIHREAN, ENREREREEE, MUBRIRAERERE, EMRMNLE 10 FHH9
8 (0~9), ARMIRITEE (0~9) FEITROHTED; EHRMIALIE 100 FH5EHE (1~100), &
BRMTRIRER (1~100) FHEIROFTED; ENRAMINEE 10 FHRIEE (0~9), REMIIEINE
#& (0~9) FHiEIHROIFIEN,

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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14 12S

14.1 12S_TwoBoards_FullDuplex_DMA

LEHEEGIRERS 12S EH5S 12S ML DMA BB {TIEERYEDR, 12S EHN5EM 12S MNZEEE 0x1~0x10,
128 MHISWEIERE, B 12S EHEREHE 0x1~0x10, = 12S EHIF 125 MHEINEUEERT,
IMNTRFERIKES: SUWMNTLFREIKE.

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

14.2 12S_TwoBoards_FullDuplex_IT

IHGI 2RI ARERIEROIMEIED (SPI) S/MERREMEWNTHRITHNHITESER, ERERM
E{SHIEh SCK, &Eid MOSIMISO S| BilA&ixARITEE. MIREIET MOSI/MISO 5| BHEIL/Zix &R,
EIRLAEHUREN SCK IBRSHEBAL, SRESWNTEE.

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.

14.3 12S_TwoBoards_FullDuplex_Polling

IEEGIRFIRR R ROIMNZIED (SP1) S5/MRBREUENITHRITHRHTESHESR, EigEEM
E{SEIHP SCK, Bid MOSI/MISO S| iEAZITEE. MiIREIED MOSIMISO 51 BHEA&IX LR,
EHRLAENIREAY SCKBRSHEBA, SREWNTEE.

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
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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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15 IWDG

15.1 IWDG_Reset

IbHEGIER T IWDG FI)aTEE, BEEIRERITHE, it4 s0oms FE(, ARBEIFESXIR
MIRYRSE (main &Y while fERFRICES), TTLAMEERE, WMRESRIBIDEIE 750ms, EFGE—EHIER
11T (LED XTPIXR), SNRIRIAEIME 850ms, EFFE—EE(L (LED kTIEX).

This example demonstrates the function of IWDG (Independent Watchdog).Set IWDG to count
800ms 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 750ms, the program can always run
normally (LED blink), if the time is 850ms, the program will always reset (LED off).
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16 LCDC

16.1 LCDC_6800

LbHEGIiEZR T LCDC I&x) 6800 LCD FRAILNRE,

This sample demonstrateshe the function of LCDC to drive the LCD screen.

16.2 LCDC_8080

LGSR T LCDC 385 LCD RAIThEE.

This sample demonstrateshe the function of LCDC to drive the LCD screen.
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17 LPTIM

17.1 LPTIM_Wakeup_WFE

BbEEBIERT LPTIM &L HIREE STOP 1854,

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

17.2 LPTIM_Wakeup_WFI

BbHEGIETR T LPTIM ELHR rhETI%ER STOP 23X,

This example demonstrates the LPTIM continuous mode interrupt wake-up STOP mode.
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18 LPUART

18.1 LPUART_TwoBoards_Com_DMA

LGRS T FIREBIEIR Z [FITE DMA 1530 Ti#t{T LPUART (&4, RiEASITERIRBERIRZE#TT.
LPUART Bg& 115200, &4E(7 8, {211, £IE(I None,
This sample demonstrates LPUART transmission between two boards in DMA mode, with

transmit/receive taking place between the two boards.The LPUART is configured for 115200,
with data bit 8, stop bit 1, and parity bit None.

18.2 LPUART_TwoBoards Com_IT

I GIER 7 IR ISR Z EITEFRETED Ti#1T LPUART (§58, RiXAZIERRBEIRZE#HT.
LPUART EgE&% 115200, EiE{L 8, {S1EfE 1, HI&(L None,
This sample demonstrates LPUART transmission between two boards in interrupt mode, with

transmit/receive taking place between the two boards.The LPUART is configured for 115200,
with data bit 8, stop bit 1, and parity bit None.

18.3 LPUART_TwoBoards_Com_Polling

L GER 7 R IR Z E7ETiE Fi#1T LPUART (&8, AXASIN7ERIRBIgIR ZEi#1T.
LPUART BZ&H 115200, #E{i 8, Z1Efi1, #:B&(E None,

This sample demonstrates LPUART transmission between two boards in polling mode, with
transmit/receive taking place between the two boards.The LPUART is configured for 115200,
with data bit 8, stop bit 1, and parity bit None.
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19 OPA

19.1 OPA_PGA

BbHEBIER T OPA R fRIZtB I AZEIIAE, OPA RYtithin 2 iahIE R 2 fSRYBEE.

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

19.2 OPA_STANDALONE

UbHEEGIRR T OPA RUIRIZIEULNEE, OPA Rt infNieithinkElE, WihineinLIER—HRYEEE.

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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20 PWR

20.1 PWR_LPRUN

BbEEBIER T HANFLR L Iprun 83X,

This example demonstrates entering and exiting the Iprun mode.

20.2 PWR_LPSLEEP_WFI

BbHEBIETR T Ipsleep RIUT, GPIO SMEBrRERIGERLDRE.

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

20.3 PWR_PVD

, =¥ 3.0VE, LED TR

it

IbHEGlER Y PVD HEISIIEE. SLAEAERT 3.0V i, LED &=
wo

This sample demonstrates the PVD (Programmable Voltage Detector) voltage detection
functionality. When the supply voltage is lower than 3.0V, the LED will light up. When the
supply voltage is higher than 3.0V, the LED will turn off.

20.4 PWR_SLEEP_WFI

WHGIERT sleep T, GPIO 4MEBREFIRERINRE.

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

WHGIERT standby #&3UF, @id wakeuppin IREEINEE.

This sample demonstrates the wake-up feature using the wakeup pin in standby mode.

20.6 PWR_STOP1_WFE

IbHEHIETR T stop1 R3UT, GPIO SMIRSRIH-IRERIDRE.

This sample demonstrates the GPIO external event wake-up feature in stop1 mode.

20.7 PWR_STOP1_WFI

BbHEBIERT stop1 RILF, GPIO SMEBrhERIREELNEE.

This sample demonstrates the GPIO external interrupt wake-up feature in stop1 mode.
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21 RCC

21.1 RCC_HSE_Output

IHEHIEERFARIH HSE, FiEBid MCO (PA08) S|kEaL.

This sample configures the system clock to use the HSE (High-Speed External) clock source
and outputs it through the MCO (PA08) pin.

21.2 RCC_HSI_Output

IHEHIEERFARIHH HSI, FHiBid MCO (PA08) S|k,

This sample configures the system clock to use the HSI (High-Speed Internal) clock source
and outputs it through the MCO (PA08) pin.

21.3 RCC_LSE_Output

b GUERE LSE, Filid MCO (PA08) S|k,

This sample enables the LSE and is output via the MCO (PA08) pin.

21.4 RCC_LSI_Output

BbEEBUERE LSI, Filid MCO (PA08) S|kMaih.

This sample enables the LSI and is output via the MCO (PA08) pin.
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21.5 RCC_PLL_Output

IHEHIERER AR PLL, FHiBid MCO (PA08) SRS, PLL AYSEABISREIERE HSI2,

This sample configures the system clock to use the PLL (Phase-Locked Loop) clock source
with HSI/2 as the input clock source and outputs it through the MCO (PA08) pin.
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22 RNG

22.1 RNG_MultiRNG_IT

BbEGER T BE PG, FESEHERITIEE.

This example demonstrates the ability to generate multiple random numbers by interrupt.

22.2 RNG_MultiRNG_Polling

IHEGER 7B aR, FES/MRENERITNEE.

This example demonstrates the ability to generate multiple random numbers by polling.
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23 RTC

23.1 RTC_AlarmSecond_IT

IbHEGliER RTC RIFSHRERTIRSPRIERINGE, SXT iR, ERERRLPSFTENFFF “"RTC_IT_SEC”,
FE % SCRIRIE.,

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.

23.2 RTC_WakeUpAlarm

GRS RTC [@fhrREREHE 1S 48 MCU M STOP1 {EX FIkEE, SIRIGERSENSE LED, LED B
SRR 1s.

This example demonstrates waking the MCU from STOP1 mode every 1 second using an RTC
alarm clock interrupt. Each wake-up will flip the LED, with an LED flip interval of 1 second.
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24 SD

24.1 SDCard_Block_DMA

LbEEGIEE DMA B30, &R 7 SD RIEiR. 5. iEEE.

This sample demonstrates SD card erase, write, read function by DMA mode.

24.2 SDCard_Block_IT

IbEGlEIhERA R, BT T SD RiEkR. 5. iEEE.

This sample demonstrates SD card erase, write, read function by interrupt mode.

24.3 SDCard_Block_Polling

IbHEBlETRIARR, BRT SD FIER. 5. EMEE.

This sample demonstrates SD card erase, write, read function by polling mode.
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25 SPI

25.1 SPI_FullDuplex_ExternalFLASH

IHBIRZRT £ SPI BTG NEITER, MHLEER FLASH JMZEH P25Q64, $ET user iRHE,
ENSERMINS 15bytes HHES 0x1~0xf, PAIRBM FLASH RIEEARIEMEIEL, SEBRIIE, £
R ERMTRTF "ER" KT,

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 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.

25.2 SPI_TwoBoards_FullDuplex_ DMA

ILHEGIZFIF DMA XEROIMRIED (SPI) 5/MERRBEIAEMTRITHNHITEEHESR, TigERM
iB{EAIEh SCK, @i MOSIMISO S|IA&iXAZUTEE. MIREIEET MOSI/MISO 5| BHEIZiXEHE.
EHELAENIR RS SCKiBRZHEBAL, THEWMTES.

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.

25.3 SPI_TwoBoards_FullDuplex_IT

IHEFIEFIRREBROIMNIEO (SP) SHMEREEMENTHTAXETEENER, EiRERM
BSAT#P SCK, &Eid MOSIMISO SIHIAIXALITEE. MIREIET MOSIMISO 5| BMHEIAZIXENE.
EELAEHIRILAY SCK BRI HBAL, RSN TE(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

Puya Semiconductor 34 / 46



PY32E407 Reference Manual V0.0.1

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.

25.4 SPI_TwoBoards_FullDuplex_Polling

IEFISRFIRRAEOINEED (SPI) SIMRREMUENTHITAREITEERER, EREIRMH
B(SRIth SCK, BT MOSIMISO SIRI&RXARINEE. MIREET MOSIMISO 5| RIS &RiX LMz,
EURLAENURMAY SCK BRI HBAL, TRENTERE.

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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26 TIM

26.1 TIM1_6Step

BRI R REREEINEE 738 PWM RIF=E" B9iES, B@id systick FREi{EJS COM commutation
FHRMAIE, M (TRIBNRY) BA, TEEREEER, LIS —Lhay CH1 1 CHIN J31, Blig
BT MEIER PWM .

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

26.2 TIM1_ComplementarySignals_DeadTime

BbEEGISEIR 7 ERT=RAYFIZETNEE, CH1 F1 CHIN Hib pwm Sk, #RUSEISMNER 10 OMRNEES (RHE
¥) I5, PWM (S, BHF BDTR.AOE Bfi, FRLARZEESHIE (FBF) /5, H4E pwm i,
BEAEBISEIR T FEXTNEE.

This example realizes the braking function of the timer, CH1 and CH1N complement pwm
output, after receiving the brake signal (low level) of the external IO port the PWM signal is
turned off.Because the BDTR.AOE is set, so after the brake signal is cancelled (high level),
and the pwm output continues. The dead time is inserted in the complementary output of CH1
and CH1N

26.3 TIM1_DMABURST_CCR

LGt GIiER T £ TIM1 FR{EF DMA ELEFIXR burst (E5EURRITIEE, burst BEH—IXEIHA ISR,
CCR1,CCR2,TIM1 RYiEiE 1 FliEiE 2 itk PWM (55, BEiZESEN, IEIHRMEEEEE
[BHR7 100ms B9 PWM (55, [EERIGZLEMNE—IRAY 20%, FBTIR 20%, =R 50%,BMNRB
[B4EE 80%, ULAIFRIR burst {£485Ehk, FH CCR1,CCR2 IIEFi5EEE,

This sample demonstrates the use of DMA in TIM1 two consecutive burst transmission of data,
burst every transmission to update the two registers, CCR1, CCR2, TIM1 channel 1 and
channel 2 output PWM signals, through the logic analyser to monitor the output of the two
channels can be seen as a period of 100ms of the PWM signal, the duty cycle of the signal will
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be from the first time the 20%, the second 20%, the third 50%, the fourth and subsequent to
80%, when the two burst transmission is complete, and CCR1, CCR2 are updated.

26.4 TIM1_EncoderTI2AndTI1

IHEEGISEIR T TIM1 FRRYSREIREITEITNEE, TI1(PAS)HN TI2(PA)ENFRESEEMASIM, Bid CNT HiF
SEAIMERTT RS, Bid uwDirection TEAJMERHEIEEATESG B, ETITENEIRERTMERT
5 EF CNT FFSHEE, FTEDENE Direction = 0 M Eit#%, Direction = 1 A Tit44.

This sample demonstrates encoder count function of the TIM1,TI1(PA8) and TI2(PA9)
configured as encoder input pins.The change of the counter can be observed through the CNT
register, and the counting direction of the counter can be observed through the uwDirection
variable.The counting Direction and CNT register can also be observed by printing data. The
printed data Direction = 0 indicates CounterMode:Up, and direction = 1 indicates
CounterMode:down.

26.5 TIM1_ExternalClockMode1_TI1F

IHEGIER T TIM1 B9SMERRT SRS 1 TheE, 1E3F TIMFD(PAS8)SIBIESSMERRISHIMANIR, FH{EREEFA
FhlR, 7EFRERARERSE LED &7,

This sample demonstrates the external clock mode 1 function of TIM1, selects the TI1FD(PAS8)
pin as the external clock input source, and enables the update interrupt and toggle the LED
light in the interrupt

26.6 TIM1_InputCapture_TI1FP1

BbEEBUET 7 TE TIM1(PAB)SENIEIRTNGE, PAS SNBSS, TIM1iBIRRINGE, SHNEIRPHR,
it —Xhl, B4E—IX LED,

This sample demonstrates the input capture function of TIM1(PA8), PA8 input clock signal,
when TIM1 capture success, will enter the capture interrupt,and toggle the LED in the interrupt
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26.7 TIM1_OCToggle

I # 6 &® R 7 TM b B E X TR OC B # 4 W Th 88 , (& &
CH1(PA08),CH2(PA09),CH3(PA10),CH4(PAI) I MEERS HINEE, HEXITEE TIMx_ CNT 5
TIMx_CCRx PLEgRdiitH S SEI4E S0/ 10Hz,

This sample demonstrates the OC toggle output function in TIM1 comparison mode, enabling

CH1(PA08),CH2(PA09),CH3(PA10),CH4(PA11),four channel output function, then the output
signal toggle when the counter TIMx_CNT matches TIMx_CCRXx. The frequency is 10Hz

26.8 TIM1_OnePulseOutput

BHEBIETRT TIM1 ROEREKRIRSL, CH2(PA09)SI LRI EFHE, fi&it&=srinitd, SitaES
CCR1 Itfighd, CH1(PA08)ithmrMF, BHEIit#sREt, CH1 BRERAEE, itH=sElE, &
FEIETIE,

This sample demonstrates the one pulse mode of TIM1.The rising edge on the CH2(PA09) pin
triggers the counter to start counting. when the count value matches CCR1,CH1(PA08)
outputs a high level. When the counter overflows ,CH1 outputs the low level again. After the
counter overflows, the timer stops working.

26.9 TIM1_PWM

APIF2sE 4 B PWM, BiE 1 BIGZEEEA 20%, BiE 2 /9 40%, EBiE 3 /3 60%, iEiE 4 73 80%,

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%

26.10 TIM1_SynchronizationEnable

TERTER 1 ROfEEEERIES 3 126), HEMER 3 iHEAS, LED 28R, HEMR 3 REEHHMN, =
HEHMAERSER 1, EREE 1 FEITEE, LED 214 10Hz RSRERHTTENLE.
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The enable of TIM1 is controlled by TIM3. When TIM3 counts, the LED will be steady on. The
update event generated by TIM3 will triggers TIM1, and when TIM1 starts counting, the LED is
toggled at a frequency of 10Hz

26.11 TIM_Dither

FHIERLE MR TR PWM (E5

This sample outputs the PWM signal in dithering mode
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27 UART

27.1 UART_HyperTerminal_DMA

ILHEEBIRETRT UART R DMA SUAETISIGENE, UART BEE Y 115200, HEGL 8, S1E 1, I8
{if None, FEFHETTIERG, FIEMRRIER, AREI LM TR 12 1M 84E, FI%0 0x1~0xC, M MCU
SACRITEIREIRB R RIEE LN, ABIIENERIER.

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

27.2 UART_HyperTerminal_IT

IHEGIET T UART BFPBRA UARIEFIHRINENNE, UART BEEJ9 115200, SUREL8, (SIE1, #1€
{if None, F&FHEITIEFRE, FEMRTMER, AREIE LN TR 12 NEHE, H140 0x1~0xC,W MCU
SICEEIR SRR ZIXE BN, ARITENERER.

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

27.3 UART_HyperTerminal_Polling

IHEFGIET T UART BRRIAATNARIEFHEINENE, UART BEEJ9 115200, HURE(L8, (SIE1, #I18
{ii None, FHFHEITIEFRE, FEMRTMER, ARBEE LM TR 12 MNEE, H40 0x1~0xC,W MCU
SICEEIR SRR ZIXE BN, ARITENERER.

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,
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Then print the end message
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28 USART

28.1 SCI_HyperTerminal_AutoBaund_IT

IHGIERT SCI MBMNRISERNINEE. BAiRFLE—FF 0X7F, MCU RIRFFH: 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".

28.2 SCI_HyperTerminal_DMA

I BIERT SCI A DMA S&IXFIEUEE, SCIEEM 115200, HUEL 8, {S1Lfi1, HRIG(
None, FHHIZITIERFR, FTHNRRER, RREE LN TR 12 MEHE, F40 0x1~0xC,I MCU &
IBIERIRIEIREIRRIER LGN, ARHENERER.

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

28.3 SCI_HyperTerminal_IT

IHEEBIRTT SCI RYPERS A IEFNIEILENE, SCI ELEY 115200, R 8, {S1EAI 1, $RIE(Z None,
THRAETEREG, ITERER, AEEE LN TR 12 £M4HE, HI90 0x1~0xC, M MCU £iBi%iL
BIRVELER X RIEE LG, PARHTENERIER.

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
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28.4 SCI_HyperTerminal_Polling

IHBIET T SCI RSN UAIEFIRICEHE, SCIBLEYT 115200, SMHE( 8, {SLEAL 1, BBE( None,
TEAGETERRE, JMRRER, AREE LM TR 12 PNEHE, FI40 0x1~0xC, N MCU SHE#IL
FIMEIEEIRAZET LGN, ARITEERIER.

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

28.5 SCI_TwoBoards Com_DMA

LGSR 7 AR IR IR Z [B17E DMA 183X TFi#{T SCI (B4, &iXAEIErmRB IR Zai#1T. SCI &g
B 115200, #iE(L 8, S1EI 1, BEERI None,

This sample demonstrates SCI transmission between two boards in DMA mode,with
transmit/receive taking place between the two boards.The SCI is configured for 115200, with
data bit 8, stop bit 1, and parity bit None.

28.6 SCI_TwoBoards_Com_IT

LEEG SR 7 AR ISR 2 BITERETE Tt 1T SCI (548, AiXASINErmR IR Z Ei#1T. SCI fiiE
73 115200, ¥R 8, =1E{i 1, HIE(I None,

This sample demonstrates SCI transmission between two boards in interrupt mode, with
transmit/receive taking place between the two boards.The SCI is configured for 115200, with
data bit 8, stop bit 1, and parity bit None.

28.7 SCI_TwoBoards_Com_Polling
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LGSR 7 AR IR IR Z BITELS 191E Tt 1T SCI (548, AiXAEIEmmIRBIRIR ZEi#1T. SCI fiE
73 115200, ¥RE(i 8, {S1Efi1, #I&(I None,

This sample demonstrates SCI transmission between two boards in polling mode, with
transmit/receive taking place between the two boards.The SCI is configured for 115200, with
data bit 8, stop bit 1, and parity bit None.

28.8 USART_TwoBoards_FullDuplexMaster_DMA

IbHEBESR Y USART RIEE(SINEE, USART IQE(EAEH. SPIIREIEAMMN, KA DVMA FRE(S.
£ USART igSFiRILAL AT, EMNTHENTIES.

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

28.9 USART_TwoBoards_FullDuplexMaster IT

IbHEBIERY USART RALE(SINEE, USART IRE(EAEN. SPHZHEEAMN, RATEIARES.
£ USART igSFiRILAL AT, EMNTHENTIES.

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

28.10 USART_TwoBoards_FullDuplexMaster_Polling

IHEGIRRT USART RIFiE(SI0EE, USART IRE(EAEN. SPIZHMERMIN, RAKIEGNIER.
£ USART igSFiRILAL AT, EMNTHENTIES.

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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29 WWDG

29.1 WWDG_IT

IEHEBIIEZR T WWDG RUIZRIIREEFRERTNGE, BT TiTEE 0x40 BIF=4rhiT, FhERFRIRGE,
AJLARGRE JBARSE .,
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.

29.2 WWDG_Window

IEEGIER T WWDG Y BOEI5I08E, &8 WWDG BB O.LR (TIREZER 0x3F), EFERiEE
delay (ERJEREY, IRRIERFREE WWDG iHEOR#TIREENE, &id LED XTI, ILAHIEREOR
IRIHRF=ESLIL,

This example demonstrates the window watchdog function of WWDG. Set the upper limit of the
window of WWDG (the lower limit is fixed at 0x3F).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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