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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_TriggerTimer_AWD

R T ADC RIRINET ThRE, SHEENENEENEREET TR, SHAETE
cRET.

This sample demonstrates the analog watchdog function of the ADC, which enters the watchdog
interrupt when the voltage value of the channel that opens the analog watchdog exceeds the upper
and lower limit.

1.3 ADC_SingleConversion_TriggerTimer_IT
HFGFER 7 ADC RY TIM fit &R F0-RBTRITHEE.

This sample demonstrates the TIM triggr function and IT function of the ADC.

1.4 ADC_SingleConversion_TriggerTimer_Polling
IHAEBIER 7 ADC B9 TIM iR FN4CIaRYTHREE,

This sample demonstrates the TIM triggr function and polling function of the ADC.

1.5 ADC_Temperature_Init

IAEFIER 7 ADC B Tempsensor IH&E,

This sample demonstrates the Tempsensor function of the ADC.

1.6 ADC_VrefbufManualOffsetCalibration

ItEREiEZR 7 ADC 7E Vrefbuf1.5V RIIEN FFEIRUE Offset RITHRE, BITIRE PA3 JofERInHRT,
Fofiigeg Offset {5, EEIS4F PA3 #Y DR {87 0-1 SEEIA.

This example demonstrates the function of manually calibrating the Offset of ADC in the case of
Vrefluf1.5V, by setting PA3 as a push-pull output Mode, manually modify the Offset value until the DR
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value of sampled PA3 is within the range of 0-1.

1.7 ADC_VrefintAndVrefbuf_Init

ItEAEFES 7 ADC Y VREFINT RH£INRER] VREFBUF IUTHRE, @i VREFINT ¥EEH VREFBUF B3
%EO

This sample demonstrates the ADC's VREFINT sampling function and the VREFBUF  function,which
calculates the voltage of VREFBUF from VREFINT.

Puya Semiconductor 3 / 18



PY32F002B Reference Manual V1.0.3

2 COMP
2.1 COMP_CompareGpioVs1_2VCC_Polling_lInit

A BIER 7 COMP LEREEHIETNAE, PA04 {E/StLiRaRthimiAN, 1/2VCCA {EALERAN, BT
E PAV4 EHBANREE, StaNEREREHNSAEE, LED TS, HReSmtRZS RS, LED KT
This sample demonstrates the COMP polling function, with PA04 as the negative comparator input and

1/2VCCA as the positive input. Adjust the input voltage on PAO4, the LED will be on when the
comparator output state is detected as high and be off when the comparator output state is low.

2.2 COMP_CompareGpioVs1 2VCC_WakeupFromSleep

IEREBER 7 COMP LURRERIGEEINRE, PAO4 {ENLLERE RN, 1/2VCC EALLIRERIERIAN, £
5eH LED JTRER, AFmE&EH, LED {TR, #A sleep 2=, BISVEEE PA04 LAYMANBE, =4
IR sleep 1R,

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

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

2.3 COMP_CompareGpioVs1_2VCC_Window

AR 7 COMP ELERERHT window TH8E, LUERER 1 IEURFALLIRES 2 RULEUR(VREFCMP)YYEAMIN
PBO {EAttR R RN, = PBO RYRBBEEAT 1.65V BY,LED KI°K, /T 1.65V B ,LED }T=,

This example demonstrates the window function of the COMP. The positive terminal of the COMP1 is
connected the positive terminal of the COMP2(VREFCMP).PBO used as the negative terminal of the

COMP1.When the voltage value of PBO0 is greater than 1.65V, the LED is off, and when it is less than
1.65V, the LED is on.
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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 sample demonstrates the CRC function, which performs a CRC calculation on the data in an array
and compares the result with the theoretical value; if equal,the LED is on, otherwise the LED is off.
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4 EXTI

4.1 EXTI_ToggleLed_IT_Init

tEREBER T GPIO SNERHRETINAE, PAO 5| LRYE— IR GEIRTEHHT, hiERE+ LED T&
E—IX,

This example demonstrates the GPIO external interrupt function, each falling edge on the PAO pin
will generate an interrupt, and the LED will toggle once in the interrupt handle function.

4.2 EXTI_WakeUp_Event

IHAEGIER 78IS PA6 5 |FIEEE MCU B9IhRE. TEFERFHIZEIT/E, LED TTFESRT, K TAFR
/3, LED {TFHEEPAZ, B MCU #A STOP #2=; Hi{f PA6 5|#If5, MCU IE&EE, LED ¥TbFN
This sample demonstrates the function to wake up the MCU via the PAG pin. After downloading the
program and running, the LED remains on; After pressing the user button, the LED remains off, and

the MCU enters the STOP mode; After pulling down the PA6 pin, the MCU wakes up and the LED
light is toggling.
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5 FLASH
5.1 FLASH_OptionByteWrite_Boot_LoadFlash

IR TIEBUSEEIUM LoadFlash [55), FHRE LoadFlash RYK/Ng 3k,

This sample demonstrates modifying the boot mode to boot from LoadFlash and setting the size of
LoadFlash to 3k.

5.2 FLASH_OptionByteWrite_RST

ItEREfliER 7B 47508 RESET 5 |HIBUsEiE GPIO.

This sample demonstrates the change of the RESET pin to a normal GPIO by software.

5.3 FLASH_PageEraseAndWrite

IAEGIER T flash page #RF&F0 page BIHRE,

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

5.4 FLASH_SectorEraseAndWrite

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

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

6.1 GPIO_FastlO

REHFIEZERT GPIO RY FAST 10 $itHINgE, FAST 10 SERTLUAEIS EHARIEERE,

This sample demonstrates the FAST 10 output function of GPIO, and the FAST IO speed can reach
the single cycle toggled speed.

6.2 GPIO_Toggle

IWREFIER T GPIO iR, BCE LED 3IHI(PA1)IEFEHEES,, HESME 100ms FiE—)X LED
S|, B1TRER, TJLAEZRI LED JTIRkE.

This sample demonstrates the GPIO output mode, configure the LED pin (PA1) as digital output mode
and toggle the LED pin level every 100ms, run the program, you can see the LED toggle.
6.3 GPIO_Toggle_lInit

AFGIEZR T GPIO fithit&sl, EcE LED 3IfI(PA1) A =@mtiR=t, FEEMR 100ms ##E—IX LED
SIMEEYF, =1712R, AILAEZR LED KRN,

This sample demonstrates the GPIO output mode, configure the LED pin (PA1) as digital output mode
and toggle the LED pin level every 100ms, run the program, you can see the LED toggle.
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7 12C
7.1 12C_TwoBoards_MasterTx_SlaveRx_Polling

HAFFLER 7 EHL 12C. ML 12C BEREATEHTEN, SR TAIRIRRIAFRRE, BIRTENE
WASFFREE, EAH 12C MM 12C &IX"LED ON"#i#E. ZFEH 12C BINARIEEWE, ML 12C BIh
FWEERS, ENEARFIMLEMR LED KT BI=0#E.

This sample demonstrates that 12C(as master and as slave) communicates with polling mode.Press
the user key of the slave board first and then press the user key of the host board,the master 12C will

send "LED ON" data to the slave 12C. When the master 12C successfully sends data and the slave 12C
successfully receives data, the LED lights on the host board and slave board respectively.

7.2 12C_TwoBoard _CommunicationMaster_IT_Init

HER T 12C BB UH TER, EHSEEMILAIE 15byte iR, AEBIREMIAIER
15byte #E, £, MHUREEIERIIE, ETFIMUR EAINTGET ERRE.

This sample demonstrates that 12C communicates with interrupt mode, the host first sends 15byte
data to the slave, and then receives 15byte data from the slave.After the host and slave successfully
receive data, the LEDs on the host and slave board are in the state of "steady on".

7.3 12C_TwoBoard_CommunicationMaster_Polling_Init

WHFIER T 12C BISRIERHTIER, EHEAMIURIE 15byte iR, REBRBMIAER
15byte #iE, 4. MYIRIEGERINE, ETFIMUR R NTLTBRRE.
This sample demonstrates that 12C communicates with polling mode, the host first sends 15byte data

to the slave, and then receives 15byte data from the slave. After the host and slave successfully receive
data, the LEDs on the host and slave board are in the state of "steady on".

7.4 12C_TwoBoard_CommunicationSlave_IT_Init

HEPER T 12C BRIV TIER, ENSTEMIULE 15byte EiE, AEBEHREMILAIZRT
15byte #E, £, MHUREEIERIIE, ETFIMUR EAINTGET ERRE.

This sample demonstrates that 12C communicates with interrupt mode, the host first sends 15byte
data to the slave, and then receives 15byte data from the slave.After the host and slave successfully
receive data, the LEDs on the host and slave board are in the state of "steady on".
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8 IWDG

8.1 IWDG_RESET

HAFFIER T IWDG & JaTheE, EREEI MUERITEE, 118 1s BEL, AEETAZESRIEHRY

A (main ERi#L while EIRFEE), ATLAURERE], MIRSRIBEEENT 1s, BFE—HIERIET
(LED XTINKR), SNRISEEEEE 1s, BFa—HE[ (LED JTF%).

This sample demonstrates the IWDG watchdog function.Configure the watchdog to count for 1s and

then reset.By adjusting the time of each feed dog(code in the while loop of the main function), it can be

observed following situation: if each dog feeding time is less than 1s, the program can always run
normally( LED toggle). if the dog feeding time is more than 1s, the program will always reset (LED off)
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9 LPTIM
9.1 LPTIM_ContinuousMode_WakeUp_ WFE

LHEBERT LPTIM EEiE 4 I%EE STOP &1,

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

9.2 LPTIM_ContinuousMode WakeUp_ WFI

LRGSR T LPTIM ISR AR ifTIERE STOP 1=,

This sample demonstrates waking up from stop mode by LPTIM(contiunus mode) interrupt request.

9.3 LPTIM_OnceMode WakeUp_ WFE

LEEEAIEZR T LPTIM RIS SE4-I%EE STOP 5,

This sample demonstrates waking up from stop mode by LPTIM(single mode) event request.

9.4 LPTIM_OnceMode_WakeUp_WFI

EEEAEZR T LPTIM BRI HIfTIREE STOP 52,

This sample demonstrates waking up from stop mode by LPTIM(single mode) interrupt request.

Puya Semiconductor 11 / 18



PY32F002B Reference Manual V1.0.3

10 PWR
10.1 PWR_SLEEP_WFE

HERBETR T 7E sleep RV, (A3 GPIO SH{4IREE,

This sample demonstrates waking up in sleep mode using GPIO events.

10.2 PWR_SLEEP_WFI

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

This sample demonstrates waking up in sleep mode using GPIO interrupt.

10.3 PWR_STOP_WFE

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

This sample demonstrates waking up in stop mode using GPIO event.

10.4 PWR_STOP_WFI

IHREBED 77 stop &RV, (M GPIO FlfiEs,

This sample demonstrates waking up from stop mode using GPIO interrupt.
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11 RCC
11.1 RCC_HSE_Bypass_Output

LEEEpliEZR 7RSS hEEIHI0RE, BI%t HSE iRz,

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

11.2 RCC_HSI_Output

EEEpliER 7 RIshEEIHINRE, ATt HSI K.

This sample demonstrates the clock output function, which can output HSi waveforms.

11.3 RCC_LSE_Output

HEEEpIEZR 7 RISTEaHINRE, FItH LSE K.

This sample demonstrates the clock output function, which can output LSE waveforms.

11.4 RCC_LSI_Output

ItEEEpIEZR 7 RISTEILHTINAE, Pt LSRR,

This sample demonstrates the clock output function, which can output LSI waveforms.
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12 SPI
12.1 SPI_TwoBoards_FullDuplexMaster_IT_Init

HAFFIERFI BT ER OIMEEED (SPI) S/MBIREBEULEN T HITHEHTERE NER HEOREN
FEN, AINBNIRERMEBEEE SCK, EHEIT MOSI 5|HIARIEEWE N MISO 5 |BIHEEBUNATEY
12, BURLAENIRMA SCKIGRIPHBAL, THRENTIBE.

This sample demonstrates how to use the Serial Peripheral Interface (SPI) to communicate with an
external device in full-duplex serial mode(using interrupts to process the data).This interface is set as
the master mode, providing communication clock SCK to the external slave device.The host sends

data through the MOSI pin and receives data from the slave through the MISO pin.The data is shifted
synchronously at the SCK edge provided by the host to complete full-duplex communication.

12.2 SPI_TwoBoards_FullDuplexMaster_Polling_Init

R FIREE m T xIEAsMEO (SPI) SHMNBREIASN T HITHHTRERNET WK
BAERN, HINMBNRERAES T SCK, EHEE MOSI 5 |BIZIXEWE M MISO 5B
HIEHE, EUELAENRMR SCKIGRIPHBAL, TRENTIBE,

This sample demonstrates how to use the Serial Peripheral Interface (SPI) to communicate with an
external device in full-duplex serial mode(using polling to process the data).This interface is set as the
master mode, providing communication clock SCK to the external slave device.The host sends data

through the MOSI pin and receives data from the slave through the MISO pin.The data is shifted
synchronously at the SCK edge provided by the host to complete full-duplex communication.

12.3 SPI_TwoBoards_FullDuplexSlave_IT_Init

IR R BB ER AIMZIZED (SPI) SHNBPIRBUEWN T HTHIBTERE AER IHEOIREN
FET, SNBSS RAELEERTH SCK, EHUEE MOSI 5|FVAIEEEE M MISO 5 | BMHEIKMATEL
12, #IRAENRMAY SCKInRLHWM AL, TRENTEE.

This sample demonstrates how to use the Serial Peripheral Interface (SPI) to communicate with an
external device in full-duplex serial mode(using interrupts to process the data).This interface is set as
the master mode, providing communication clock SCK to the external slave device.The host sends

data through the MOSI pin and receives data from the slave through the MISO pin.The data is shifted
synchronously at the SCK edge provided by the host to complete full-duplex communication.

12.4 SPI_TwoBoards_FullDuplexSlave_Polling_lInit

LEHIREISAES RSB OIMRIEO (SP1) SIMBREUENTHITH N TEEIET WZAIR
BAEE, HINBNIRERILESITth SCK, EHET MOSI 5 |BIAIXEEE N MISO 3 BHZKI
RIEHE, HARLAENUIRMAY SCKIGELHEMBL, STRENTIEE.
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This sample demonstrates how to use the Serial Peripheral Interface (SPI) to communicate with an
external device in full-duplex serial mode(using polling to process the data).This interface is set as the
master mode, providing communication clock SCK to the external slave device.The host sends data
through the MOSI pin and receives data from the slave through the MISO pin.The data is shifted
synchronously at the SCK edge provided by the host to complete full-duplex communication.
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13 TIM

13.1 TIM1_6Step_|Init

EEREBER 7 6R TIM1 F=4E75 PWM {557, H{Alf8 1ms £ SysTick FlfhffA#ER, SEIFRIE
WA,

This sample demonstrates how TIM1 can be used to generate a "six-step PWM signal." The

commutation is triggered in the SysTick interrupt every 1ms to realize the commutation of the brushless
motor.

13.2 TIM1_InputCapture_Init

HRBIER T TIM1 BUBINIERTRE, ECE PAC fENMINIEERS B, PAO BAENEI— TR oA IR
SRERFEER P ITEIE R &R ERSE LED AT,

This sample demonstrates the input capture function of TIM1.Configure PAO as input capture

pin,Whenever PAO detects a falling edge it triggers a capture interrupt and toggle the LED in the
capture interrupt callback function.

13.3 TIM1_InputCapture_ XORCh1Ch2Ch3

IWHEBERT TIM1 FI=IBE R e N\ IAIIEE, BE PAO, PA3, PA4 NiEBIE 1. B 2. 1BE 3 AV
N3, BAE—5 BRI SftA R, FEFRIEESESE LED,

This sample demonstrates the 3 channels XOR input capture function of TIM1. Configure PAO | PA3 |

PA4 as CH1 . CH2 . CH3 input pin.Whenever pin of any of the three pin (PAO\PA3\PA4) detects a

polarity change it triggers a capture interrupt and toggle the LED in the capture interrupt callback
function.

13.4 TIM1_OC_Toggle

LEEAIEZR T TIM1 BRI ECERARE, SmsR/EEIE 1 (CH1) RIMIHBRGIZ] PAS, FFSBER/LIE
&1 (CH1) FHRENREHEEET

This sample demonstrates the output compare function of TIM1.CH1 map to PA5,and set CH1 as
output compare channel and in toggle mode

13.5 TIM1_OC_Toggle_IT

HAFFIER T TIM1 BEIHECEIRT . SHR/CRIEIE 1 (CH1) BUHIHHBRESR PAS, FHSfik/ECiE
B 1 (CH1) FgENEGmLEEED(, FHEaettRhl, E-irh&EiE LED,
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This sample demonstrates the output compare function of TIM1.CH1 map to PA5,and set CH1 as
output compare channel and in toggle mode.Enable compare interrupt and toggle LED in interrupt
callback.

13.6 TIM1_PWM3CH_lInit

LRGSR 7 A TIM1 PWM2 & =R 10Hz G819 25%. 50%. 75%89 PWM i
.

This sample demonstrates how to use TIM1 PWM2 mode to output three 10Hz frequency PWM
waveform with duty cycles of 25%, 50% and 75% separately
13.7 TIM1_TimeBase_lInit

WEAFGIER T TIM1 BUEFTRITINEE, EEHT-PRr-PENEE LED.,

This sample demonstrates the UPDATE interrupt function , LED toggled when the update interrupt is
generated.
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14 USART
14.1 USART_HyperTerminal_AutoBaund_IT_Init

HGIER 7 USART BB aliR4SERIaNITHEE, EAMUAIX 1 FHRUBASZRIGNZRF 0x55, 4R MCU 1§
MIFLTH, NHREIZFRF: Auto BaudRate Test,
This example demonstrates the automatic baud rate detection function of USART. If the MCU detects

successfully after the upper computer sends 1 byte baud rate detection character 0x55, it will returns
the string: Auto BaudRate Test.

14.2 USART_HyperTerminal _IT_Init

BRI USART SRRTSCREIEAYTIRE, S MCU HEHNETT, PC iniiEI=fFE: UART
Test; PCim&iX 12 MF4FF, MCU RRIRRERAY 12 DFFF45 PC i,

This example demonstrates function of USART to send and receive data using interrupt mode.Reset
the MCU and restart,the PC will receive a string: UART Test;The PC sends 12 characters,then the
MCU returns the same 12 characters to the PC

14.3 USART_HyperTerminal_Polling_Init

LIS 78T USART 1A SEREIITHEE, MCU EAMIG4A PC if&I1E"UART Test",PC ixA&1%
12 NFEFRF, MCU £XIEEFERY 12 PN=ERFE PC i,

This example demonstrates function of USART to send and receive data using polling mode.Reset the
MCU and restart,the PC will receive a string: UART Test;The PC sends 12 characters,then the MCU
returns the same 12 characters to the PC
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