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1 ADC
1.1 ADC_AnalogWatchdog

R T ADC RIRINET ThEE, SHEE HREENEEEAMEREN 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_DualModeRegsimult

IR 7 ADC1 #1 ADC2 RIEIZHIITHRE,

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

1.3 ADC_MultiChannelsSingleConversion_TriggerSW_DMA

Lt pIiEZR 7 ADC RIZiEiE DMA E3RITIEE.

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

1.4 ADC_SingleConversion_TriggerTimer_IT

LEEpIiEZR T ADC (BT TIM fRAAEHRAUINRE, =R 1s, TIM filk ADC #&i%—IX, FiBidsMFTENH

This example demonstrates the function of ADC triggering conversion through TIM. Every 1 second,
TIM triggers ADC conversion and prints it out through the serial port.
1.5 ADC_TempSensor

IWHBliEZR T ADC 1REREY Tempsensor g8, FHiEIT &R OFTEIHIRE(E.

This example demonstrates the Tempsensor function of the ADC module and prints the temperature
value through the serial port.

1.6 ADC_Vrefint

IR T ADC B9 Vrefint ThEg, &Bid Vrefint B9(&, TLARMEH MCU B9HEEBEE.
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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 CANFD
2.1 CANFD_BaselD_polling

IAFGIER 7 SR CANFD thiltrEniEeiEH=l5S PCAN-View AYiE(SI08E, MCU B5tExHE PCAN-
View &1% 64byte FiE 0x0~0x3F, PCAN-View EEIEIES, SARFshEL PCAN-View [@ MCU A&
1% 1D 9 Ox12F {9 64byte #iE, MCU SENSEKEIEIRET SR OTH.

This example demonstrates the communication function of using the CANFD protocol standard frame
polling method with PCAN-View. The MCU first automatically sends 64byte data 0x0~0x3F to PCAN-

View. After PCAN-View receives the data, it manually sends 64byte data with ID 0x12F to the MCU
through PCAN-View. The MCU will automatically print the received data through the serial port.

2.2 CANFD_Classic_BaselD_polling

IHAFGIER 7SR CAN2.0 MR ENESIEIS TS PCAN-View BUE(SINEE, MCU B5tExE PCAN-
View &JX 8byte & 0x1~0x8, PCAN-View I EIEIRE, ARFaNET PCAN-View [ MCU &iX
ID 3 0x12F B9 8byte #iE, MCU S BEmiEEEIEEEITE O TH.

This example demonstrates the communication function with PCAN View using the CAN2.0 protocol
standard frame polling method. The MCU first automatically sends 8-byte data 0x1~0x8 to PCAN View.

After PCAN View receives the data, it manually sends 8-byte data with ID 0x12F to the MCU through
PCAN View. The MCU will automatically print the received data through the serial port.

2.3 CANFD_ExtendedID_IT

IEEREGETR 7SR CANFD i RIS PCAN-View RUB(SINEE, MCU B5cHEzNE PCAN-
View &% 64byte #UE 0x0~0x3F, PCAN-View 1ZZEIEGRES, SAGFaEE PCAN-View [@ MCU &
1% ID 79 0x1234567F K 64byte i, MCU = BESIEIEEUREIT ROFTH.

This example demonstrates the communication function between the CANFD protocol extension frame
interrupt 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.

2.4 CANFD_ExtendedID_LBME_polling

IHEEFpIEZR 7R A3 CANFD Y. ¥ Feil. SMEREIFRATECIEITSENS PCAN-View RUIE(SIN8E, MCU B5%
BaiE&ix 64byte #E 0x0~0x3f, MCU ZWEEIEE, BaiSRlEEERITEOITH.

This example demonstrates the communication function with PCAN-View using the CANFD protocol,
extended frames, and external loopback polling method. The MCU first automatically sends 64byte
data Ox0~0x3f to the. After receiving the data, the MCU automatically prints the received data through
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the serial port.

2.5 CANFD_ExtendedID_LBMI_polling

IHAEBIER 7SR CANFD il ¥ Eml. MEREFRRYEIES RS PCAN-View FUIB(SIHEE, MCU Bt
BnARIX 64byte #E 0x0~0x3f, MCU #EKEIEGRER, BaiSEEREEEITEROTH,

This example demonstrates the communication function with PCAN-View using the CANFD protocol,
extended frames, and internal loopback polling method. The MCU first automatically sends 64byte data

0x0~0x3f to the. After receiving the data, the MCU automatically prints the received data through the
serial port.
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3 CRC

3.1 CRC_CalculateCheckValue

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

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 CTC
4.1 CTC_Autotrim

IHEGIER Y CTC M LSE SEath BaiifE HSI148M AT $PAITHEE,

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

5.1 DAC_SingleGeneration
HAFBFIER T DAC RIE4Hib R THEE B8 PA4 BefBiit 1/2 BYHEERE(E.

This example demonstrates the software triggering function of DAC,channel PA4 can output 1/2 of the
power supply voltage value.
5.2 DAC_TIMTrigger_DMA

BRI T DAC BY TIM A ThEE, 08 1s, DAC BUBIE 1 BtHEEHRIEIE.

This example demonstrates the TIM triggering function of DAC, channel 1 of DAC outputs data from
the array every 1 second.
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6 DMA

6.1 DMA_SramToSram

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

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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7 ESMC
7.1 ESMC_MemoryMapping

IHEEFSEZR 7 ESMC B9 memory mapping IH8E, 1EFRSCHIZIFAY bin 3214, TEEI P25Q64 A,
PAISHE P25Q64 HBIFBRETE 0x00000000, EFEFFBEEEZE! 0x00000000 I FFIRIAAT bin A4HRYFERF,
FEBIR bin FREFHUTAYES 2AMK LED (PAO1) #T,

This example demonstrates the memory mapping function of ESMC. The pre compiled bin file is
downloaded to the P25Q64 chip, and then the P25Q64 address is mapped to 0x000000. The main

program jumps to the 0x000000 address to start executing the program in the bin file. In the example,
the bin program executes the task of flashing the LED (PAO1) light.

7.2 ESMC_ReadWriteQuad _IT

ItEREFIER 7 ESMC TEiEHEIRT FRYFBTEUREMINEE, XJ P25Q64 RIS HBH TR, BAMUE, i
R, ARICERRIESUEANS NRUEUERATILE, #IEERN LED KT, &N LED (TR,
This example demonstrates the interrupt data transmission function of ESMC in indirect mode, erasing,

writing data, reading data on the P25Q64 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.

7.3 ESMC_ReadWrite_DMA

IHAEBIER 7 ESMC TEEHEART THY DMA $UEERITIRE, XT P25Q64 AUS i TR, BALUE, iE
R, ARICEERIEERFIS N\RIEIRH T, SUE1EMN LED }T=, &N LED TiEK.
This example demonstrates the DMA data transmission function of ESMC in indirect mode, erasing,

writing data, reading data on the P25Q64 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.

7.4 ESMC_ReadWrite_DTR_Polling

AR T ESMC fEia)E &R THY DTR AY polling {E4T8E, X3 P25Q64SH RIS REH TR, BA
#E, DTRIZEEGRE, ASTIEERIEUEIIS NRVEUEHITXILE, SOEIERN LED T, & LED AT
k%\%o

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

the chip of P25Q64SH, 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.
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7.5 ESMC_ReadWrite_Polling

IR 7 ESMC fEA)E R TRY polling {EHITHEE, XJ P25Q64 RUS TR, SAEEE, 1=
iR, ARTEENNEEENISNNEFREHTIL, SUEERN LED T=, &N LED ATIEX,
This example demonstrates the polling transmission function of ESMC in indirect mode, erasing, writing

data, reading data on the P25Q64 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.

7.6 ESMC_ReadWrite_TwoFlash_Polling

ItEREBIiER 7 ESMC TEEHZIETU THYXY Flash polling {E4iThag, XI™N P25Q64 RIS i TR, B
ANEUE, SR, ASITIEREEERIS NRIEEEHITXILL, SAEERN LED )T, &N LED /T8
This example demonstrates the dual Flash polling transmission function of ESMC in indirect mode,

erasing, writing data, reading data on two P25Q64 chips, and then comparing the read data with the
written data. If the data is correct, the LED will ON, otherwise the LED will not OFF .
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8 EXTI

8.1 EXTI_ToggleLed_IT

BRI T GPIO SMNEBRITTORE, PAT7 SR LRYE— N TIERERSTErhlT, UTRE+ LED TS
IR,

This example demonstrates the GPIO external interrupt function, where each falling edge on the key
(PA7) pin generates an interrupt, and the LED light in the interrupt function toggle once.

8.2 EXTI_WakeUp_Event

RGN 78IS PAG 5IRIEEE MCU RITHRE. TEGERHIEITE, LED TATFERRE, HTRFR
5, LED JTbFERRE, B MCU A STOP 2=, Ik PA6 5|15, 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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9 FLASH
9.1 Flash_BlockEraseAndWrite

I EEFER T flash block $#2F&F0 page BINEE,

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

9.2 Flash_PageEraseAndWrite

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

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

9.3 Flash_SectorEraseAndWrite

IR T flash sector #2f&F0 page SINEE.,

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

10.1 GPIO_Toggle

ISR T GPIO iiiE, EE LED 5| AE s, HEEER 250ms #i&—IX LED 5|
BB, B1TERFE, JLAEERI LED KJLA 2Hz HISRERINE,

This sample demonstrates the GPIO output mode. It configures the LED pin as a digital output mode
and toggles the LED pin level every 250ms. After running the program, you can observe the LED
blinking at a frequency of 2Hz.
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11 12C
11.112C_TwoBoard_CommunicationMaster_10BitAddr_IT

LHFERT 12C BB TER, ENSEEMILAIE 15byte iR, AEBREMILAIER
15byte #E, EH. MREGERINE, ETFIMUR LRV NTLET BRI,

This sample demonstrates communication between 12C devices using interrupts. The master device
sends 15 bytes of data to the slave device 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 boards
remain constantly lit.

11.212C_TwoBoard_CommunicationMaster DMA

HEBEZR T 12C 81 DMA B TEIN, ENSERMTLALIE 15byte #iE, ARBRIMTIAER
15byte #E, £, MHUREEIERINE, ETFIMUR ERINTGET ERRE.

This sample demonstrates communication between [2C devices using DMA. The master device
sends 15 bytes of data to the slave device 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 boards
remain constantly lit.

11.312C_TwoBoard_CommunicationMaster_ DMA_MEM

tEEEpEZR 74 12C @id DMA U TIEN, MALER EEPROM SNRiSH P24C32, #XF user 1%
1, EHSCRMILE 15bytes #E/ 0x1~0xf, AFFHM EEPROM RSB NRIEIEEE, IEEAINfE,
FHR ERINT T BT IRE.

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.

11.412C_TwoBoard_CommunicationMaster_DualAddr_IT

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

This sample demonstrates communication between 12C devices using interrupts. The master device
sends 15 bytes of data to the slave device 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 boards
remain constantly lit.
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11.512C_TwoBoard_CommunicationMaster_IT

ISR T 12C BITHETATUHTIEN, EHTEMIURIE 15byte #iE, ARBREIKMILAEN
15byte #UiE, 1. MYIRIEGEERINE, EVFIMUR LR NTLTBERRE.

This sample demonstrates communication between 12C devices using interrupts. The master device
sends 15 bytes of data to the slave device 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 boards
remain constantly lit.

11.6 12C_TwoBoard_CommunicationMaster_Polling

HAERIER T 12C BIIRIEATUHTIEN, EHTEMIURIE 15byte #iE, ARBREIKMILAEN
15byte #iE, 1. MHUIRKEUERINE, EVFIMUR LR NTLTFBERRE.

This sample demonstrates communication between 12C devices using polling. The master device
sends 15 bytes of data to the slave device 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 boards
remain constantly lit.

11.712C_TwoBoard_CommunicationSlave_10BitAddr_IT

tEREplER Y 12C Bzl TET, EVSEEMILLIE 15byte R, ARBIRIMTIAIERN
15byte #0E, EH1. MHUEKEUERINE, ENFIMAUR ERNTATFERIRE,

This sample demonstrates communication between 12C devices using interrupts. The master device
sends 15 bytes of data to the slave device 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 boards
remain constantly lit.

11.812C_TwoBoard_CommunicationSlave_DMA

tEEEpIEZR T 12C @i DMA SRBHTIER, EHSEEMILAIE 15byte HiE, AEBRIMILAIERT
15byte #dE, EH. MRIEGEMINE, ETFIMUR LRV NTLETERRE.

This sample demonstrates communication between 12C devices using DMA. The master device
sends 15 bytes of data to the slave device 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 boards
remain constantly lit.

11.912C_TwoBoard_CommunicationSlave_DualAddr_IT

LRERT 12C BT PEToUH TER, EHEEMILAIE 15byte EiE, AEBREMILAIER
15byte £z, £, MHUREEIEMINE, ETFIMUR ERINTGET BRI,
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This sample demonstrates communication between 12C devices using interrupts. The master device
sends 15 bytes of data to the slave device 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 boards
remain constantly lit.

11.10 12C_TwoBoard_CommunicationSlave_IT

HAERIER T 12C BITHHTATUHTIEN, EHTEMYURIEX 15byte #iE, ARBREIKMIAEN
15byte #UiE, 1. MYUIRIEGEERINE, ETFIMUR LR NTATBERRE.

This sample demonstrates communication between 12C devices using interrupts. The master device
sends 15 bytes of data to the slave device 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 boards
remain constantly lit.
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12 12S
12.112S_TwoBoard_CommunicationMaster_DMA

IEEEGIERT 12S 15 12S MLLADMA ST TBEREDR, 12S EA15TM 12S MLAIEEEE 0x1~0x10,
12S MHIZIEIZEES, B 12S =HEIAEGE 0x1~0x10, 24 12S 4. 12S MHLEIHZIEEER, /)
ITRFERIRE, BUINT A FIRRRIRT.

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

data 0x1 to 0x10 to the 12S master. When both the I12S master and 12S slave successfully receive the
data, the LED will be constantly on. Otherwise, the LED will be blinking.

12.212S_TwoBoard _CommunicationMaster _IT

IEAFEBIZERT 128 E415 12S MLLAFBTS U TIBERYER, 128 EATH 128 MUAIXEEE 0x1~0x10,
128 WHEEREEWES, BlE 128 EHUEIREUE 0x1~0x10, = 128 FEHl. 128 MHLATHEMEUERS, /)
AETFESRE, SUWINTEFIRNRRES.

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

12.312S_TwoBoard_CommunicationMaster_Polling

IAFFIEXT 128 A5 128 ML polling SR TIBERYED, 12S EHFTM 128 MHRIEETE
0x1~0x10, 128 MHEWEIEUES, A 12S EHEAEEE 0x1~0x10, 24 12S F#. 12S MHAkIHEE
WEEERS, INTRTESIRES, BWINTAFRMFIRE.

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

data 0x1 to 0x10 to the I12S master. When both the I12S master and I12S slave successfully receive the
data, the LED will be constantly on. Otherwise, the LED will be blinking.

12.412S_TwoBoard_CommunicationSlave_DMA

IEEAFBIZERT 128 £S5 12S MLLADMA IS0 TB(ERYER, 128 SR 128 MUAIEEEE 0x1~0x10,
128 \EICEIELER, R 128 EAHEAEEE 0x1~0x10, =128 AL, 12S MHLETHEICETRRT, /)
TEFESRE, BWITLETARFRRE,

This sample demonstrates communication between the 12S master and 12S slave using DMA. The

I12S master sends data 0x1 to 0x10 to the 12S slave. The I12S slave receives the data and sends back
data 0x1 to 0x10 to the 12S master. When both the I12S master and 12S slave successfully receive the
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data, the LED will be constantly on. Otherwise, the LED will be blinking.

12.512S_TwoBoard_CommunicationSlave_IT

IAFFIRERT 128 45 128 WHLAFRRT A TIBERYEDR, 128 EA5EA 12S MUARIEEWE 0x1~0x10,
128 MHEEIRUES, B 12S EHEAEYE 0x1~0x10, =5 12S E4l. 12S MHIEIHEIEEERT, /I
TATFESRE, BSWINTEFIRNRRES.

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

back data 0x1 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.

12.6 12S_TwoBoard_CommunicationSlave_Polling

HEBIERT 128 EHLE 128 MHLLEA polling FIHITEERYED, 128 EHSEA 128 MAIEEUE
0x1~0x10, 12S MHIZWEIEIES, B[ 12S FHEIAEYE 0x1~0x10, 2 12S FH. 12S MHLERIHE
WeEERY, INTETFERIRES, BUINT AT IRKRATE.

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

Puya Semiconductor 19 / 33



PY32F403 Reference Manual V1.4.4

13 IWDG

13.1 IWDG_Reset

HAFFIER T IWDG &I JaTheE, BiEEI UERITEME, 1141800ms 5, AEBIAEZRIR
FRYESIE (main ERiZL while fBFAHRAID), FILAERE], WIRESRIEIEESE 750ms, FEFsE—HIERIE
17 (LED XJiNKK), WNSRMRIGESE) 850ms, FEF2—HEHEM (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).

Puya Semiconductor 20 / 33



PY32F403 Reference Manual V1.4.4

14 PWR
14.1 PWR_PVD

IREFIER T PVD EB/ERNITHRE, ZS(HEBEE/E(KT 3.0V BY, LED £5=, 57T 3.0VEf, LED JT&I8

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.

14.2 PWR_SLEEP_WFE

LEEEHIER T sleep 1820, @i GPIO SH4IREINEE,

This sample demonstrates the GPIO wake-up feature in sleep mode. When the program starts running,
the LED will be on. Press the button, and the LED will turn off, entering sleep mode. When a falling
edge is detected on PA06, the program will exit sleep mode. The LED will toggle at intervals of 500ms.

14.3 PWR_SLEEP_WFI

HHBETR T sleep #RTVT, GPIO SMEB-RUFIREEINEE.

This sample demonstrates the GPIO external interrupt wake-up feature in sleep mode. When the
program starts running, the LED will be on. Press the button, and the LED will turn off, entering sleep
mode. When a falling edge is detected on PAQG, the program will exit sleep mode. The LED will toggle
atintervals of 500ms.

14.4 PWR_STOP_WFE

IHEEBERT stop HRIV T, 18T GPIO SH4IRREINEE,

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

14.5 PWR_STOP_WFI

LEFEGIER T stop BT, GPIO 4MEBRITIREETNEE.

This sample demonstrates the GPIO external interrupt wake-up feature in stop mode.
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15 RCC

15.1 RCC_HSE_Output
BB E R FRTh HSE, FH@id MCO (PA08) S,

This sample configures the system clock to use the HSE (High-Speed External) clock source and
outputs it through the MCO (PAQ8) pin.

15.2 RCC_HSI_Output
I HEEGIRCE R SRt s HSI, FHE@id MCO (PA08) 3|Rat.

This sample configures the system clock to use the HSI (High-Speed Internal) clock source and
outputs it through the MCO (PAO08) pin.

15.3 RCC_PLLOutput

tEREpIBCE R ST/ PLL, FH@iE MCO (PA08) 5B, PLL AU ABTSRRIER HSE,

This sample configures the system clock to use the PLL (Phase-Locked Loop) clock source with HSE
(High-Speed External) as the input clock source and outputs it through the MCO (PA08) pin. The PLL
frequency is configured to be 144MHz.
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16 RTC

16.1 RTC_AlarmSecond_IT

ItEREBER RTC BIRDERURFNRIEPRIITIRE, BRI, ERBTEREPSFTEN=AF"RTC_IT_SEC”, #
Bl SeR A,
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.

16.2 RTC_WakeUpAlarm

IHHFFE B RTC [MehFEEiR 1S & MCU M STOP #&z{ T IEE, SRILEESEF, LED, LED &)
HLiEfR 1s.

This example demonstrates waking the MCU from STOP 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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17 SD
17.1 SDCard_Block_DMA

BT DMA 753, i#E727 SD RERR. 5. EIN8E.

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

17.2 SDCard_Block_IT

BB AT, #R 7 SD REkR. 5. EIhEe.

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

17.3 SDCard_Block_Polling
IHEGEEFRTAR, BT SD Rk, B. X8k,

This sample demonstrates SD card erase, write, read function by interrupt mode.
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18 SPI
18.1 SPI_FullDuplex_ExternalFLASH

LRGSR 7 4 SPI B ieiaa U TEN, MLER FLASH SMZiEH P25Q64, 1£T user &8,
FHFCAMINE 15bytes EE/ 0x1~0xf, AEEM FLASH RIEENRIEUEIEY, SEEEIE, F
R ERVINTFERRE.

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.

18.2 SPI_TwoBoards_FullDuplexMaster_DMA

HAEGIZFIFE DMA XFEOSMSEEO (SPI) SMERRE e T ETAHTIBERYER, TIRERM
BISAI$H SCK, BT MOSIMISO 5|BlAIX/ARIEHE. MIREIET MOSIMISO 3B AIXETE.
FIRIAEANIRMHAY SCKIGREEHBAL, STiENTEE.

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.

18.3 SPI_TwoBoards_FullDuplexMaster_IT

HAFHIRF AT EROIMREEO (SPI) S/MNRREUESN T BT AIUHTREER, EiRERHE
BISAI$H SCK, BT MOSIMISO 3|BlAIX/AIEHE. MIREIET MOSIMISO 3| RIXEUE.
FIRIAENIRMHAY SCKIGREEWBAL, STRENTEE.

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.

18.4 SPI_TwoBoards_FullDuplexMaster_Polling

LG RES HIEARITEOIMZIED (SP1) SHMRREUEN T BTANHTEENER. FRE
IRALB(ERTER SCK, @IT MOSI/MISO 3 |IAIXAZIENE. MIREIEID MOSI/MISO 5 |/ & 1XE]
1B, SUELAENIRMAY SCKiBRIEHMENL, THRENTIEE.
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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.

18.5 SPI_TwoBoards_FullDuplexSlave DMA

IAFGIEFIFE DMA XFERASMEEO (SPI) SHMBIREIUESN TETA R TEEER, EIRESE(H
BERTH SCK, BT MOSI/MISO 3|RlAEAZINEEE. MREIEIT MOSI/MISO 3 |RHEI &= ETE.
FARLAENIRMHAY SCKIGRIEHWBAL, STRENTE(E.,

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.

18.6 SPI_TwoBoards_FullDuplexSlave IT

IEREFILER RREXT R OSMREEN (SPI) SIMBRFUESN T BT AN TEEER, TRERM
BISAI$H SCK, BT MOSIMISO 3|flAIE/ ISR, MIREET MOSIMISO 5|z AIXETE.
FIRLAENRMAY SCKIBRSHEAL, FehlENTEE,

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.

18.7 SPI_TwoBoards_FullDuplexSlave_Polling

tERpIR BT RIS TSR OIMNRIED (SP1) SHMNBIREUEN T BT H NI TEEER. EiIRE
IRALEERITR SCK, BT 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.
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19 TIM

19.1 TIM1_6Step

LEHEEGIRITSRERTZRINEE "7~ PWM BUF=4"AYiE R, 18IY systick Flf{EJ/9 COM commutation 25
AR, SCIL (FTRIEBHLRY) #Rm, TRERELSE, tans—2+aI CH1# CH3N 1, BlRE
FIFFXPRAEIER 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

19.2 TIM1_AutoReloadPreload

I EEBISEIN 7 ERTBSRIEAITETNEE, LINETR T ARR BalE#EINEE, HHEErdesEmhrhEnE
LED ¥7.

This sample demonstrates base count function of the timer,and show ARR register autoreload
function.Example toggle LED in timer update interrupt.

19.3 TIM1_ComplementarySignals_DeadTime

IHEREGISCIN 7 ERTERAYRIZETNRE, CH1 #0 CHIN BEib pwm i, HB2KEISMNER 10 OMRIERES (K8
) f&, PWM {E5X#, B8F BDTRACE &f, FRLARIEESER (S8¥) /5, 442 pwm HitH,
IR BISEEN T FEXTHRE.

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 10 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

19.4 TIM1_DmaBurst_twice

IEEREBIEZR 7 TIM1 FR{EFE DMA JELERIR burst EHIEUERITNRE, burst BRI —REF=1517=8,
PSC,ARR,RCR, #£ E?‘EE#EPH‘WJ LED 2Kk, BSBES YIS, 7JER LED RUBitEEiRE
SE—IRRY 25, TR 2s, FBZIR 15, BINRREEES 055, MEIFIR burst (EHi5ERk, FE
PCS,ARR,RCR t9&E#i5eEE,

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,

LED will be blinked. Through the monitoring of logic analyzer, it can be seen that the flipping interval of
LED will change from 2s for the first time, 2s for the second time, 1s for the third time, and 0.5s for
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the fourth and subsequent times. At this time, the two burst transmission is completed, and PCS, ARR
and RCR are all updated.

19.5 TIM1_EncoderTI2AndTI1

HRBISEE Y TIM1 SREYRED=E1T4RT08E, TI1(PA8)H T|2(PA9)1’E?92'H*'1165%§$®)\§|H£|] @i CNT &7
AR ERETEREE3E(E, BT uwDirection ZLERINIRENTEIERAVTHEUT R, BEFTEDEUEL TR
#5E7%0 CNT S17as1TEUE, FIENEUE Direction = 0 J9/E_Eit#], Direction = 1 AR T4l

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.

19.6 TIM1_ExternalClockMode1

IEBIERT TIM1 B97MEBRTEMETE 1 THEE, 1558 ETR(PA12)5 | EASMNEBRT SR, FHHFEEEERT
W, FERRFRENRS LED AT

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.

19.7 TIM1_ExternalClockMode1_TI1F

HAEGIER 7 TIM1 RYFMNERRT SR 1 THRE, 15682 TIMFD(PA8)S [BME SRR EPINIR, FH{EREERT+H
T, FERBTREREE LED /T,
This sample demonstrates the external clock mode 1 function of TIM1, selects the TI1FD(PA8) pin

as the external clock input source, and enables the update interrupt and toggle the LED light in the
interrupt

19.8 TIM1_ExternalClockMode2

IHREFER 7 TIMA BOFMNERRTEPHE, 2 ThRE, 1%8E ETR(PA12)3 |BIERSMNERRTEMNIR, FHEREEFH
W, 7EPRTREREE LED 4T,

This sample demonstrates the external clock mode 2 function of TIM1, selects the ETR(PA12) pin as
the external clock input source, and enables the update interrupt and toggle the LED light in the
interrupt
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19.9 TIM1_InputCapture_TI1FP1

IHEEER T 1E TIM1(PASINIESRINEE, PA8 MINEIEMES, TIM1 #ESABING, S NEART,
BiA—IRlT, #J8&—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

19.10 TIM1 _InputCapture_ XORCh1Ch2Ch3

IEEREBIER 7E TIM1 BINIBIRINEE, PAS 8¢ PA9 B¢ PA10 BMIAETIMES, TIM1 f3kpkTNE, A
iR, SR, % —IX LED,
This sample demonstrates the input capture function of TIM1, input clock signal into PA8 or PA9 or

PA10 will generate the capture interrupt after TIM1 capture successfully.Toggle the LED once per
interruption

19.11 TIM1_OCToggle

& f E =7 TM B &L TR OC & ¥ W H I 88, £ &8
CH1(PA08),CH2(PA09),CH3(PA10),CH4(PA1) O/ MEiEREI HINEE, FFE X128 TIMX_ CNT 5
TIMx_CCRx ILECEIHIHSSEH, S/ 100KHz,

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 100KHz

19.12 TIM1_OCToggle_IT

LEEEIEZR T TIM1 EUBARTC T RIRITINGE, TEhihElie GPIO,

This sample demonstrates the interrupt function in TIM1 comparison mode, toggle the GPIO in an
interrupt.

19.13 TIM1_OnePulseOutput

WWHEGIER T TIM1 BIERRK TR, CH2(PA09)S ML EFHE, fMUAITEEEFAITE, IHEES
CCR1 IUEgHY, CH1(PAOB)mtHEEEY, EHETEES RN, CH1 MR, 1HEEsaHE, et
S8=IFT 1,

This sample demonstrates the one pulse mode of TIM1.The rising edge on the CH2(PAQ9) 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.
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19.14 TIM1_PWM

AFIFEHL 4 B PWM, 1B1E 1 FIGSEEA 20%, @88 2 5 40%, B8 3/560%, BiE 4 /5 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%

19.15 TIM1_SynchronizationEnable

TERTES 1 RFBEHRERTES 3 =5, M ERTES 3 1HEEt, LED 28R, M 3 REFEMEMT, &
EHfRAERTRE 1, THIER 1 FHAITTEUS, LED 2L SHz BRI TEIEE.
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 5Hz

19.16 TIM1_TIM3_ Cascade

1tt$‘$1ﬁU§EIJ"'J TIM1 #0 TIM3 4REXRY, 32 A7it#4=s, TIM3 =, TIM3 RUiTEUEHESIER TIM1 595
ANBEp, BISECE TIM1 #1 TIM3 RIEHEFRSE, (£ TIM1 FrirEIEREL) SCI LED XTLA 0.5Hz 57
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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20 USART

20.1 USART_HyperTerminal_AutoBaund_IT

SRR 7 USART BIEShRIFRGNIHEE., EiBIFERE—FFF OX7F, MCU RIRZFRTER: Auto
BaudRate Test,

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

20.2 USART_HyperTerminal_DMA

IHEFETR 7 USART B9 DMA AU A EFIEWEGE, USART BEE A 115200, HUEAI 8, =1HAI 1, &
o None, FEFHEITIERE, HIENRRKER, AEET LT A 12 N EUE, Hia0 0x1~0xC, MCU
AR RKRINESIER R REE LA, ARFITENERER.

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

20.3 USART_HyperTerminal _IT

IHHEBIER T USART BB A ARIEFEKEEE, USART BLEH 115200, HUEGL 8, ELEAI 1, &
I8 None, FHFHEITIEFG, FEMRRER, KRB L ™A 12 N EEE, 170 0x1~0xC, MCU
SIEEREINEIRERR REE A, REFHENEHRIEE.,

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

20.4 USART_HyperTerminal_Polling

IHEREBIER 7 USART RUBCIEAUARIEFIEIREEE, USART BCEJ9 115200, #UE(78, FIEI 1, &
¥\ None, FHFzITIER/E, FIEMRRER, ARET LA TA 12 MEEE, a0 0x1~0xC,N MCU
SEERIEISIERXAERE LA, REFIENERER.

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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21 WWDG
21.1 WWDG_IT

ItEREBEZR 7 WWDG RUIRRIMREZRITINRE, B PEHELERR T iTHE8E] 0x40 BIF=4E i, FrihiRie,
LR E RS
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

IHEFER Y WWDG B9 BOAI 1088, Bi& WWDG FIEH LR (TFERERER 0x3F), FEFFhiEd
delay FERTRREY, FRERFERZE WWDG HHEIEORBETIRIOME, B LED KTiAKk, sTLAFIEEOR
IRIEFHRES 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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