PY32L020 series

PUY’) 32-bit ARM® Cortex®-M0+ microcontroller

LL Library Sample Manual

PY32L020 series
32-bit ARM® Cortex®-M0+ microcontroller
LL Library Sample Manual



PY32L020 Reference Manual V1.2.1

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

IHEREEZR 7 ADC B9 TIM R FNECIAIRITNRE.

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

1.5 ADC_StopForLowPower

IHAEBIER 7 STOP BId{al{ELE ADC RY%E1E,

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

1.6 ADC_Temperature_lInit

LEFEfIiE7R T ADC BY Tempsensor ZHEE.

This sample demonstrates the Tempsensor function of the ADC.
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1.7 ADC_Vrefbuf2P5 Init

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_VrefbufManualOffsetCalibration

IEHE;EZR Y ADC 1 Vrefbuf1.5V BIIEIR NERIRE Offset RYTHEE, BITIRE PA3 iRt HiEl,
FafgK Offset (B, EEIKHF PA3 B DR {E7E 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
value of sampled PA3 is within the range of 0-1.

1.9 ADC_Vrefint_Init

BRI T ADC #25RAT VREFINT SREFINEE, @ISR VREFINT RYH, i+5H/5H VCCRIE, i@
S EROFTEDHSK,

This example demonstrates the VREFINT 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_Polling_lInit

A BIER 7 COMP LERREEHIETNAE, PA04 {E/SELiRaRthimAN, 1/2VCCA {EALERAN, B
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 PA6 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_PageEraseAndWrite

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

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

5.2 FLASH_SectorEraseAndWrite

IR T flash sector &% page SINREE.

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

LGSR 7 GPIO iiiEs, EE LED 5| AEmdiEt, HEBER 100ms #i&—IX LED 5|
B, =17fERF, aLAEZR LED JTINMER,

This sample demonstrates the GPIO output mode, configure the LED pin 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

HpliEZR T GPIO MithtRz(, Ec& LED SIMNE=tEs, FHESMR 100ms #i%—X LED 5|
B, BfTiERF, FILUEER LED KRR,

This sample demonstrates the GPIO output mode, configure the LED pin 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.
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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

AR F ISR OIMRIEN (SPI) SHMNRREUEN T BTHIUHTEERER, TIRERME
BISETH SCK, BT MOSI/MISO 3IRIRIEAZINEEE. NIREIEIT MOSI/MISO 3 |BHEI RIZETE.
FIRLAENIRMAY SCKIERISHEAL, TlENTEE,

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.

12.2 SPI_TwoBoards_FullDuplexMaster_Polling_lInit

IR BT e p XS BB OsMREEO (SPI) S/MNRREIUEN T BRI A TIEEER. RS
RALESHTTh SCK, BT MOSI/MISO 3|lAIX/AZIEHE. MIREBIE MOSI/MISO 5 | Bl RiXEL
&8, EUELAENIRMA SCKIioRISHRAL, THhENTEE.

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.

12.3 SPI_TwoBoards_FullDuplexSlave_IT_Init

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.

12.4 SPI_TwoBoards_FullDuplexSlave_Polling_Init

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.
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13 TIM

13.1 TIM1_6Step_|Init

EEREBER 78R TIM1 F=4E75 PWM {557, H{Alf8 1ms £ SysTick FlfhftA#ER, SEIFRIFE
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 ECRART, SmsR/EEIE 1 (CH1) RIMIHBRGIZ] PAS, FFSBsR/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

A GIER 7 USART BB aliR4SERIaNITHEE, EAMUAIX 1 FHRUBASZRIGNZRF 0x55, 4N 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_IndefiniteLengthData_IT

LEEGIER 7 USART MU AU AIEXFIRINAERKEUE, USART ECEJ9 115200, HUEAL 8, {E1L{I
1, e None, TEHHIZITIERFE, AREBE AN TAERKENEIE (B2 128bytes), 40
0x1~0xC, | MCU &8z EIROEHER IR AIEE LA,

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_Init

HHEEBIER T USART BIRBTATUAEFIEIEUE, USART BCE D 9600, #UHE(L 8, FLEAI 1, R
{iI None, FEFHIZITIERFfG, fIENRRER, AEEE LA TA 12 PNUE, a0 0x1~0xC,U MCU
SERKEIRIEIERR X LA, SARHTENERER.

This example demonstrates how to use USART to send an amount of data in interrupt mode. USART
configuration is 9600 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_Init

IHAFFIER T USART UL TURIEFIEINEIE, USART ECEJ 9600, #UE( 8, =1L 1, BE&
i None, P& FHIEITIERG, IEDRNMER, AEEE LM TA 12 PNGE, HI0 0x1~0xC, N MCU
SEERIRVESIR R RIEE LA, AETENERERE.

This example demonstrates how to use USART to send an amount of data in polling mode. USART
configuration is 9600 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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