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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_MultichannelSwitch

HEREBIER T ADC RIS BIE )RR,

This example demonstrates the channel switching for an ADC.

1.3 ADC_SingleConversion_TriggerSW_Polling
IHAEBIER 7 ADC ROt AR FIECIRTNRE,

This example demonstrates the software triggering and polling functions of ADC.

1.4 ADC_SingleConversion_TriggerTimer_IT
ItAFBIER 7 ADC B9 TIM fi /R F0-RRTAYTHEE,

This example demonstrates the TIM trigger and interrupt functions of ADC.

1.5 ADC_StopForLowPower

IHHEGIER 7N STOP BigElfELE ADC HI4EHE,

This example demonstrates how to stop ADC conversion before entering STOP mode.

1.6 ADC_TempSensor

L 5;ER T ADC B9 Tempsensor BISRAFINEE.

This sample demonstrates the sampling function of ADC's Tempsensor.
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1.7 ADC_Vrefbuf

IEBER T ADC RUEIE 4 SKHFIH8EF0 VREFBUF RYZHEE, 1Bid VREFBUF EEHIEE 4 RUMNE
I£.

This sample demonstrates the channel 4 sampling function of the ADC and the function of VREFBUF,
from which the input voltage of channel 4 is deduced.

1.8 ADC _Vrefint

LEREpIiEZR T ADC #REREY VCC REFTIRE, BTSSR+ VREFINT g9{E, +HEEH VCC BIE, FiEidas
CFJENHE,

This example demonstrates the VCC sampling function of the ADC module. By sampling the value of
VREFINT, the VCC value is calculated and printed through the serial port.
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2 COMP
2.1 COMP_CompareGpioVs1_2VCC_IT

A BIER 7 COMP LEEREEHIITNGE, PA04 {E/StUiRasthimiN, 1/2VCCA {EALEmRAN, BT
E PAV4 EHBANREE, StaNEREREHNSAEE, LED TS, HReSmtRZS RS, LED KT
This example demonstrates the COMP comparator interrupt function, with PA04 as the negative input
of the comparator and 1/2VCCA as the positive input. By adjusting the input voltage on PA04, when

the comparator output state is detected to be high, the LED light will turn on, and when the comparator
output state is low, the LED light will turn off.

2.2 COMP_CompareGpioVs1_2VCC_Polling

IEEBIER T COMP LUIRERICIHITNRE, PAO4 {EILbRERRimiIN, 1/2VCCA {EulEimimA, @3
F PAO4 ERYMINEEE, StNRICEER MRS 9SS, LED /5%, tUiesmt NSRS, LED AT
This example demonstrates the COMP comparator polling function, with PA04 as the negative input of
the comparator and 1/2VCCA as the positive input. By adjusting the input voltage on PA04, the LED

lights up when the comparator output state is detected to be high, and turns off when the comparator
output state is low.

2.3 COMP_CompareGpioVs1_2VCC_WakeUpFromsSleep

IEEREGIER 7 COMP LUIRERIGEEINRE, PAO4 {ENLLRE iR, 1/2VCC EALLIRERIEIRIAN, £
5CH LED JTRER, AP REEHH, LED TR, #A sleep 2z, @IV PA04 LAYMINREE, 74
SHHTIRER sleep #RL.,

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.

2.4 COMP_CompareGpioVs1_2VCC_Window

HAFFER 7 COMP LEEESAT window IHEE, LUHRES 1 BY Plus imFAELARES 2 AY 102(1/2VCCANE /4
A, PBO{EttiREstaimimAN, = PBO REB/E(EAT 1.65V BF,LED KT°K, /\VF 1.65V BY,LED ¥T=.

This example demonstrates the window function of the COMP comparator. The Plus end of comparator
1 uses the 102 (1/2VCCA) of comparator 2 as the input, and PBO as the negative end input. When the

voltage value of PBO is greater than 1.65V, the LED light turns off, and when it is less than 1.65V, the
LED light turns 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 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.

Puya Semiconductor 6 / 20



PY32L020 Reference Manual V1.2.1

4 EXTI

4.1 EXTI_ToggleLed_IT

HHEBER T GPIO SMNEBRITITORE, PAO SRl ERYE— N TIRENERSTErhlr, PUfRE+ LED T4
IR,

This example demonstrates the GPIO external interrupt function, where each falling edge on the PAO
pin generates an interrupt, and the LED light in the interrupt function flips once.

4.2 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.

Puya Semiconductor 7 / 20



PY32L020 Reference Manual V1.2.1

5 FLASH
5.1 FLASH_PageEraseAndWrite

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

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

5.2 FLASH_SectorEraseAndWrite

IHEIEZR T flash sector #&F0 Page SINEE,

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

6.1 GPIO_FastlO

REHFIEERETR GPIO BY FAST 10 $itHII8E, FAST 10 R ERI LUA RIS A ARG R,

This example mainly demonstrates the FAST 10 output function of GPIO, which can achieve a single
cycle flip speed.

6.2 GPIO_Toggle

LGSR 7 GPIO iiiEs, EE LED 5| AE=mtiEt, HEER 250ms i —IX LED 5|
BB, 1E{TRERs, BILAEZ LED JTLA 2Hz BUSRERINIR,

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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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 example demonstrates 12C communication through interrupt mode. The master first sends 15byte
data to the slave, and then receives the 15byte data sent by the slave. After the master and slave
successfully receive the data, the small lights on the master and slave boards are in a "constant on"
state.

7.2 12C_TwoBoard_CommunicationMaster_Polling

HERT 12C B EEnUH TER, EHSEEMILAIE 15byte iR, AEBIREMILAIER
15byte #iE, £, MHUREEIERINE, ETFIMUR EAINTGET ERRE.

This example demonstrates 12C communication through polling. The host first sends 15byte data to
the slave, and then receives the 15byte data sent by the slave. After the host and slave receive the
data successfully, the small lights on the host and slave boards are in a "constantly on" state.

7.3 12C_TwoBoard_CommunicationSlave _IT

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

This example demonstrates 12C communication through interrupt mode. The master first sends 15byte
data to the slave, and then receives the 15byte data sent by the slave. After the master and slave

successfully receive the data, the small lights on the master and slave boards are in a "constant on"
state.
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8 IWDG
8.1 IWDG_RESET

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

BB (main L while fBFRHAED), BILANIZRR, SNREXEIOEHENT 1s 4, BFE—HERIET
(LED {TiAKR), SNEREBAERTEREE 1s #F, BRS—BE (LED TEX).

This example demonstrates the IWDG watchdog function, configuring the watchdog overload count

value, resetting after counting for 1 second, and then adjusting each time The feeding time of the dog

(code in the main function while loop) can be observed that if the feeding time is less than 1 second

each time, the program Can continue to operate normally (LED flashing), if the dog feeding time
exceeds 1 second, the program will continue to reset (LED light off).
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9 LPTIM
9.1 LPTIM_OnceMode_WakeUp_WFE

IWHEEGER T LPTIM BRIE T (4 IREE STOP 181,

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

9.2 LPTIM_OnceMode WakeUp_ WFI

IWHEGER Y LPTIM BRE T hifiREE STOP 18,

This example demonstrates the LPTIM single mode interrupt wake-up STOP mode.

9.3 LPTIM_Wakeup_ WFE

LEEEAIEZR T LPTIM AR S4-I%EE STOP &5,

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

9.4 LPTIM_Wakeup_WFI

LEEEAIEZR T LPTIM AR HIfTIREE STOP 52,

This example demonstrates the LPTIM continuous mode interrupt wake-up STOP mode.
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10 PWR
10.1 PWR_SLEEP_WFE

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

This example demonstrates using GPIO event wake-up in sleep mode.

10.2 PWR_SLEEP_WFI

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

This example demonstrates using GPIO interrupt wake-up in sleep mode.

10.3 PWR_STOP_WFE

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

This example demonstrates using GPIO event wake-up in stop mode.

10.4 PWR_STOP_WFI

IHREBED 77 stop &RV, (M GPIO FlfiEs,

This example demonstrates using GPIO interrupt wake-up in stop mode.
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11 RCC

11.1 RCC_HSEBypassOutput
IHAFFIER 7 B S IheE, Blimt HSE K.

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

11.2 RCC_HSIOutput
I FIRCE R SRt s HSI, FHE@id MCO (PA07) 3R,

This example configures the system clock as HSI and outputs it through the MCO (PAQ7) pin.

11.3 RCC_LSEOutput

ILEREPIERE LSE, FiE@id MCO (PA07) SR,

This sample enables LSE and outputs it on the MCO (PAQ7) pin.

11.4 RCC_LSIOutput

LEEERIERE LSI, FHiEid MCO (PA07) SR,

This sample enables the LS| and is output via the MCO (PAQ7) pin.
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12 SPI
12.1 SPI_FullDuplex_ExternalFLASH

HAFFIER 7 £ SPI BEEIEGTUHTIEI, MALEER FLASH SMRIS R P25Q64, £ T user iR,
FHFEMHLE 15bytes HWE/ 0x1~0xf, SATFEM FLASH FIEENRIEIEEE, =BG, Bl
B EMERAIEBE SR,

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 successfully, through
the serial portto  print the information to determine whether the communication is successful.

12.2 SPI_TwoBoards_FullDuplexMaster_IT

HAFHIRF AT R O/MREED (SPI) SHMNRREIUEN T BRTAIUHTREER, EiRERHE
BERTH SCK, BT MOSI/MISO 3IRlAREAZINEEE. NREIEIT MOSI/MISO 3 |RHEI RIXETE.
HARLAENIRMAY SCKinELWANL, TRENTIEE,

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.

12.3 SPI_TwoBoards_FullDuplexMaster_Polling

IR B e XS BB OIMREEO (SPI) S/MNRREIUEN T BT A TIBEER. RS
RALESATER SCK, B MOSIMISO 3IlAIXAZEEEE. MiREEIL MOSI/MISO 5| i/ RixEl
1. EUELAENRMA SCKIioRISHRAL, ThENTEE.

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.

12.4 SPI_TwoBoards_FullDuplexSlave_IT

LG 2R BRI EOIMZEDO (SPI) S9MEREUENT HBITANHITEENER, FiIRERM
B{SHEh SCK, @12 MOSI/MISO S|ilaiXAzWEdE. Mig&EiEid MOSI/MISO 5|l AXEEE.
BT RMAY SCK BRI HEAL, hENTIEE.

This sample is a demonstration of using interrupts to communicate with a serial peripheral interface
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(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.

12.5 SPI_TwoBoards_FullDuplexSlave_Polling

IHFFIREII AR B OI/MREO (SPl) S/MBREUEN T EITANHTEENER. RS
RALESATTR SCK, BT MOSIMISO 3IRlAIXAZIEER. MiREEIL MOSI/MISO 5| il &ixEl
12, FARLAENRMAY SCKInRLHWBAL, THRENTEE.

This sample is a demonstration of the Serial Peripheral Interface (SPl) 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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13 TIM

13.1 TIM1_6Step

R TR TIM1 7242752 PWM (S5, H{AIRR 1ms 1E SysTick FRlfihfifAdter, SCHLFTRIF
AR,

This example demonstrates the use of TIM1 to generate a "six step PWM signal", which triggers
commutation in the SysTick interrupt every 1ms to achieve commutation of a brushless motor.

13.2 TIM1_InputCapture

HAEGIER T TIM1 ROSRNIEIRINGEE, BLE PAO {ENMARERS B, PAC SallE— " EFHEfA SRR
chilfr, TEfRER R T EIE R EREIEE LED 47,

This example demonstrates the input capture function of TIM1, where PAQO is configured as the input

capture pin. Every time PAO detects a rising edge, it triggers a capture interrupt and flips the LED light
in the capture interrupt callback function.

13.3 TIM1_InputCapture_ XORCh1Ch2Ch3

HEREBIER T TIM1 (I=BERERAGEIRIEE. ECE PA0, PA3, PA4 iEIE 1, BB 2, @& 3 A
NS, 858 5B AR RERIT, FERRTGCIEEIE LED,

This example demonstrates the three channel XOR input capture function of TIM1. Configure PAO, PA3,

and PA4 as input pins for channels 1, 2, and 3. Whenever a pin level changes, a capture interrupt is
triggered and the LED is flipped during interrupt processing.

13.4 TIM1_OC_Toggle

HAFFIER T TIM1 BEIHECEIRT, SR/ LCRIEIE 1 (CH1) BUMIHHBRESR PAS, FHEfR/ECEE
B 1 (CH1) FHRENLREIH BRI,
This example demonstrates the output comparison mode of TIM1. Map the output of

capture/compare channel 1 (CH1) to PA5, turn on capture/compare channel 1 (CH1), and set it to
compare output flipping mode.

13.5 TIM1_OC_Toggle_IT

LR T TIM EUAHEZU NRIRITINRE, fERRThENEE GPIO,

This sample demonstrates the interrupt function in TIM1 comparison mode, toggle the GPIO in an
interrupt.
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13.6 TIM1_PWM

ABIFERIL 4 B PWM, 188 1 BIGZSE 20%, 1BiE 2 /9 40%, 18iE 379 60%, 1EiE 4 79 80%4)
T2EIEAA 24000000/2000/1200=10Hz,

This routine outputs 4 PWM channels, with a duty cycle of 20% for channel 1, 40% for channel 2, 60%
for channel 3, and 80% for channel 4 The cycle of this routine is 24000000/2000/1200=10Hz.
13.7 TIM1_Update_IT

LEEEAEZR T TIM1 BISEEFTRERTNRE, EEF-Ri-hElsE LED,

This example demonstrates the update interrupt function of TIM1, flipping the LED during the update
interrupt.
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14 USART

14.1 USART_HyperTerminal_AutoBaund_IT

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

This example demonstrates USART's automatic Baud detection function. The debugging assistant
sends a character Ox7F and MCU feedback string: Auto BaudRate Test.

14.2 USART_HyperTerminal_IndefiniteLengthData_IT

AR T USART RIS TURIXF IR EREUE, USART ECE/ 115200, &8, {=1EA
1, BRI None, FEFiEITIERE, AREEE LU FTRIESKENEIE (BT 128byte), 40
0x1~0xC,U MCU B EIr VSRR AR IE R AN,

This example demonstrates the interrupt method of USART to send and receive variable length data.
USART is configured as 115200, with data bit 8, stop bit 1, and check bit None. After downloading and

running the program, the MCU will send any length of data (not exceeding 128bytes) through the upper
computer, such as 0x1~0xC. The MCU will send the received data to the upper computer again.

14.3 USART_HyperTerminal_IT

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
SERRIREIERIRRIER LA, AETENERER.

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

14.4 USART_HyperTerminal_Polling

IEEREBIER 7 USART RURCIEDTUARIEFIEICEEE, USART BCEJy 115200, #UE(Z8, FIEAI 1, &
¥z None, FEFIZITIERFfG, FIEMRMER, RREE LU FA& 12 PN4UE, 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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