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1 ADC
1.1 ADC_MultiChannelSwitch

tEHEBIER T ADC RIS @B,

This sample demonstrates the multichannel switching of ADC.

1.2 ADC_SingleConversion_AWD

ItEREiEZR T ADC BURILET JIETHRE.

This sample demonstrates the analogue watchdog function of the ADC.

1.3 ADC_SingleConversion_TriggerSW_Vrefint

LtEEEpIiEZR 7 ADC #REREY VCC REFTIRE, WITRHF VREFINT g8, i+5/8H VCC RYE, FiEidE
CFTERHSk.

This sample demonstrates the VCC sampling function of the ADC module, which samples the value
of VREFINT, calculates the value of VCC, and prints it out via the serial port to print it out.

1.4 ADC_SingleConversion_TriggerTimer_IT

HEEpEZR 7B TIM1 i ADC HRIRRIBIERFFINGE, BCE CHO(PA00)/3 ADC AIRIEINIEIE,
TIM1 EcEAFEE, TIM1 BFE—REHSH, AR ADC KiF, RESIEEHRThFTED

This sample demonstrates the use of TIM1 to trigger channel sampling in the ADC module. CHO(PAOO)
is configured as the analog input channel for ADC. TIM1 is set to the master mode, triggering ADC
sampling on each update event. The sampled data is printed in an interrupt handler.

1.5 ADC_TempSensor

BRI T ADC tERAGREERERTNEE, BBOIEHR 500ms FIENSRIRTRE.

This sample demonstrates the temperature sensor functionality of the ADC module. The current
temperature is printed via the serial port every 500 milliseconds.
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2 COMP
2.1 COMP_CompareGpioVsVrefint_HYST

IHEEEZR Y COMP EYERESIRIHTNEE, PAO3 /EALLEREEIFIR A, VREFINT {E/NLLIRESSummIN
PAO7 {EARLVIRERRYEI KR O], BITEEE PAO3 FHYMINERE, YT PAO7 3|HI_EAYEE AL,

This sample demonstrates the hysteresis function of the COMP comparator. PAO3 serves as the
positive input of the comparator, VREFINT serves as the negative input, and PAQ7 is the output port
of the comparator. By adjusting the input voltage on PAO3, the level change on pin PAO7 can be
observed.

2.2 COMP_CompareGpioVsVrefint_IT

ItAFBIER 7 COMP LUEEEHIITNRE, PAO1 {E/SbtIRERIEiRH#IAN, VREFINT {E/NtbRES N ,
PA06 {FALt B RRRT Him [, BT IEEE PAO1 ERVMIANEEE, WM PA06 5|ff_EAYEEEER{LFN LED &3
5%,

This sample demonstrates the interrupt function of the comparator. PAO1 serves as the positive input
of the comparator, VREFINT serves as the negative input, and PAO6 is the output port of the

comparator. By adjusting the input voltage on PAO1, the level change on pin PAO6 and the voltage
toggle on LED pin can be observed.

2.3 COMP_CompareGpioVsVrefint_Polling

IEREGER 7 COMP LUIRER4IEITNRE, PAOT {E/SELIRRRIERIIA, VREFINT {ENLLRERRiRIAIA
PA06 {EStriResrYm IR, BT PA01 ERUMINEBE, YU PAO6 5|R_ERIEB (LB,
This sample demonstrates the polling function of the COMP comparator. PAO1 serves as the positive

input of the comparator, VREFINT serves as the negative input, and PAOG is the output port of the
comparator. By adjusting the input voltage on PAO1, the level change on pin PAO6 can be observed.

2.4 COMP_CompareGpioVsVrefint_WakeUpFromStop

HAFFIER T COMP LUIRERIREETNRE, PAO1 {ENLUIRESIEIREIA, VREFINT {EALUIREEGimIaIN
PA06 {ELtE s HIRO, F stop IBRE, BIZEEE PA01 LAYMINERIE, F4EHHRTIEEE stop 15
Ea

This sample demonstrates the wake-up function of the COMP comparator. PAO1 serves as the
positive input of the comparator, VREFINT serves as the negative input, and PAOG is the output port

of the comparator. After entering the 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

IHAFFIE R ERESE IThRE, PAO1 {E/OLUIRESIEIRIN, AIEREIE COMP1 #1 COMP2 RIIERAEIE,
PA1 INAT VREF BUEE[E, LED LA 200ms RY[Ef@iF TEIE:; PA1 BIA/INF 1/4VREF BUEE/E, LED
WK, PA1EIARIEEE/NF VREF KT 1/4VREF NEBE, LED B=.

This sample demonstrates the window function of the comparator. PA01 serves as the positive input
of the comparator, and it is internally connected to the positive terminals of COMP1 and COMP2.
When PA1 inputs a voltage greater than VREF, the LED toggles every 200ms. When PA1 inputs a

voltage less than 1/4VREF, the LED turns off. When PA1 inputs a voltage less than VREF but
greater than 1/4VREF, the LED remains on.

Puya Semiconductor 4 / 19



PY32F002A Library Sample Manual V1.3

3 CRC
3.1 CRC_Computing_Results

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

This sample demonstrates the CRC verification function. It performs a CRC check on an array of data
and compares the obtained checksum with the expected checksum. If they are equal, the LED lights
up; otherwise, the LED turns off.
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4 EXTI

4.1 EXTI_Event

A BIER 7 i8IS PA6 5 |BIEEE MCU fIThEE. TEFERHIZIT/E, LED TTESRKE, K TRAFR
#f5, LED JTATFEEIATE, B MCU A STOP &R\, HI{ PA6 5|/If5, MCU I%E&, LED }T4bFR
This sample demonstrates the functionality of waking up the MCU using pin PA6. After downloading
and running the program, the LED remains constantly lit. Pressing the user button puts the LED in a

constant off state, and the MCU enters STOP mode. Pulling the PA6 pin low wakes up the MCU, and
the LED blinks.

4.2 EXTLIT

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

This sample demonstrates the GPIO external interrupt functionality. Every falling edge on pin PB2
generates an interrupt, and the LED toggles once in the interrupt function.
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5 FLASH
5.1 FLASH_OptionByteWrite_RST

ItEREpliER 7B 47508 RESET 5|HIBUsE#E GPIO.

This sample demonstrates how to change the RESET pin to a regular GPIO using software.

5.2 FLASH_PageEraseAndWrite

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

This sample demonstrates flash page erasure and page writing functionality.

5.3 FLASH_SectorEraseAndWrite

I HEIER T flash sector #2f&F0 page SINEE.

This sample demonstrates flash sector erasure and page writing functionality.
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6 GPIO

6.1 GPIO_Toggle

ISR T GPIO iiiE, EE LED 5| AE s, HEEER 250ms #i&—IX LED 5|
BB, =178, TLAEZR LED JTLA 2Hz BISRERINIR

This sample demonstrates GPIO output mode. It configures the LED pin as a digital output and
toggles the LED pin level every 250ms. When the program runs, you can observe the LED blinking
at a frequency of 2Hz.
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7 12C
7.1 12C_TwoBoard_CommunicationMaster_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.

7.2 12C_TwoBoard_CommunicationMaster_Polling

HFIERT 12C BN TER, EHSEEMILAIE 15byte iR, AEBIREMILAIER
15byte #E, £, MHUREEIERINE, ETFIMUR ERINTGET ERRE.

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.

7.3 12C_TwoBoard_CommunicationSlave _IT

HHEpIER Y 12C B ziE @R, EVEEMILRIE 15byte #E, AEBIRIMTIAIERN
15byte #UiE, 4. MYIRKEUEERINE, EVFIMUR ERNTATFBERRE.

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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8 IWDG
8.1 IWDG_RESET

R T IWDG &I 0I06E, ECERIOERITEE, 11 1s FEM, AREITEERESRIRER
A3iE] (main EXEL while fEFARAURD), ATLANIERE], ANRERDERIEMNT 1s 19, FEFRE—HIERIE T
(LED {TiNKk), SNSREDERNEREN 1s t9, EFE—HEE (LED TEX).

This sample demonstrates the use of the IWDG (Independent Watchdog) functionality. The watchdog
is configured with a reload value, and the system will be reset when the watchdog counter reaches 1
second. By adjusting the time interval between each watchdog feed (located in the main function's
while loop), the following observations can be made: if the watchdog is fed within an interval shorter
than 1 second, the program will continue running normally (LED blinking); if the feeding interval
exceeds 1 second, the program will be reset by the watchdog timer (LED turned off).
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9 LPTIM
9.1 LPTIM_WakeUp

HEEFER T LPTIM FRRTIREE stop 185, 200ms IGEE—)X,

This sample demonstrates the LPTIM interrupt wake-up in stop mode. After each wake-up, it re-
enters stop mode and wakes up again every 200ms.
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10 PWR

10.1 PWR_SLEEP_WFI
IHEBIERT sleep 8=, GPIO 4MEBhMIREZINEE

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

10.2 PWR_STOP_WFI

LEREHIEZR T stop #8zUT, GPIO SMNEBeREfTIREETNRE

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

BB E R SRt HSE, FH@id MCO (PA01) SIilEH

This sample configures the system clock as HSE and outputs it through the MCO (PA01) pin.

11.2 RCC_HSI_OUTPUT

BB E R SFeRTEhg HSI, FiEd MCO (PA01) 3Rt

This sample configures the system clock as HSI and outputs it through the MCO (PA01) pin.

11.3 RCC_LSI_OUTPUT

LEEERIERE LSI, FHiEid MCO (PA01) SR,

This sample enables the LSI and is output via the MCO (PAO01) pin.
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12 SPI

12.1 SPI_TwoBoards_FullDuplexMaster_IT

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 using the Serial Peripheral
Interface (SPI) in full-duplex serial mode. The SPl interface is configured as the master, providing the
communication clock signal (SCK). The master sends data via the MOSI pin, and receives data from

the slave via the MISO pin. The data is shifted synchronously with the clock signal provided by the
master, enabling full-duplex communication.

12.2 SPI_TwoBoards_FullDuplexSlave_IT

HAFBIRRS BBOSMZIEC (SPI) SHMBREFEIUEN T HRITHNHTEE HER EEOREANER,
EISATEh SCK FFMNBEIREFIRML. MHIET MOSI 3 |BMZTENEEE A MISO BIBIREETE, $UELL
EHURMAY SCKIiGELHBAL, TeENTIEE,

This sample demonstrates communication with an external device using the Serial Peripheral
Interface (SPI) in full-duplex serial mode. The SPI interface is configured as the slave, receiving the
communication clock signal (SCK) from the external master device. The slave receives data from the

master via the MOSI pin and sends data to the master via the MISO pin. The data is shifted
synchronously with the clock signal provided by the master, enabling full-duplex communication.
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13 TIM1

13.1 TIM1_6StepPWM

LEHEEGIRITSRERTZRINEE "7~ PWM BUF=4"AYiE R, 18IY systick Flf{EJ/9 COM commutation 25
HROMARIR, SCIL (RRIEBHAY) A
This sample demonstrates the "Six-step PWM Generation" feature of the advanced timer. It uses the

systick interrupt as the trigger source for the COM commutation event to achieve commutation of a
brushless motor.

13.2 TIM1_ARR

IAFFISCIN 7 ERT BRROR AT #0N8E, LARSER T ARR BZNEEINEE, AT E=ahihEne
LED ¥ & & manc H B B =&  TmHandle.InitAutoReloadPreload =
TIM_AUTORELOAD_PRELOAD_ENABLE;{FgeEsIEZTIIEE, #HI ARR EEFEIDXHHRHTER,

BtE TimHandle.Init. AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_DISABLE;Z: | FRTES;
TheE, #1AY ARR (BEE=RAHRMIRTAR 05, LED KTLA 1.875HZ BUSHEEREE

This sample implements the basic counting function of the timer, as well as demonstrates the ARR
AutoReload function, the sample toggles the LED in the timer reload interrupt. Enable the auto-reload

function by configuring TimHandle.Init.AutoReloadPreload =
TIM_AUTORELOAD_PRELOAD_ENABLE in main.c. The new ARR value takes effect the fourth time
the interrupt is entered; configure TimHandle.Init.

AutoReloadPreload=TIM_AUTORELOAD_PRELOAD_DISABLE to disable the AutoReload function,
the new ARR value will take effectin the third time into the interrupt, and after that, the LED will toggle
ata frequency of 1.875HZ.

13.3 TIM1_InputCapture

LEEEAIEZR T TIM1 BAIBERTIRE, PAS BIARTIRMES, TIM1 BEREIHE, SENBIRTET, S—
Rk, EEE—IR LED

This sample demonstrates the input capture function of TIM1 (PA3). When a clock signal is input to
PAS8, TIM1 captures it successfully and enters the capture interrupt. With each interrupt, the LED will
toggle.

13.4 TIM1_PWM

ABIFRHE 4 B PWM, @& 1 (A 20%, BIE 2 5 40%, 188 3 /960%, BB 4 /9 80%4F)
FEEEA 8000000/(50+1)/800=196Hz

This sample demonstrates the generation of 4 PWM signals. Channel 1 has a duty cycle of 20%,
channel 2 has a duty cycle of 40%, channel 3 has a duty cycle of 60%, and channel 4 has a duty
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cycle of 80%. The period of this example is calculated as 8000000/(50+1)/800=196Hz.
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14 TIM16

14.1 TIM16_ARR

IEEGER 71 TIM16 ShEAHETNEE, HFERE T T, BRE%E ARR BRI ST=E—REHTiT,
FHERRThENSE LED 1T, LED M Tt TEpEE.

This sample demonstrates the basic counting functionality in TIM16 and enables the update interrupt.
Every time the ARR value is reloaded, an update interrupt is triggered, and the LED light is toggled.
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15 USART
15.1 USART_HyperTerminal_AutoBaund_IT

LHBER T USART IESR4FRICNIThEE, WIdBIFERE—NFRF 0x7F, MCU RIZFFFE: Auto
BaudRate Test,

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

15.2 USART_HyperTerminal_IndefiniteLengththData_IT

IEEREBIER 7 USART Ry TURIXAHEIIAEEUE, USART BECE/ 115200, #UE8, =1L
1, R¥efiI None, FHFHEITEFE, REBEI LU TRIERKENEUE (R8T 128bytes), Il
0x1~0xC, M MCU &E U RIr VSR B &IEE £,

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.

15.3 USART_HyperTerminal_IT

HAFBIER 7 USART RYFRBT D TUARXFIEIEHE, USART ECc&J9 115200, HUE(I 8, FIEM7 1, &
¥ei None, P& FIEITIER/G, FIEERER, KB LU FR 12 1MNEGE, 190 0x1~0xC, I MCU
SERRIRIEIRRRRIER LA, AEHTENERER.

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

15.4 USART_HyperTerminal_Polling

IEEREBIER 7 USART RURCIEDTUARIEFIEICEEE, USART BCEJy 115200, #UE(Z8, FIEAI 1, &
¥z None, FEFIETTIERFfG, FIEDRNMER, RREE LM FA& 12 14UE, 5120 0x1~0xC, 1 MCU
SERKEIRIESIRERRRER LA, ARFTENERIER.

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
message
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