PY32F420 series

PUY’) 32-bit ARM® Cortex®-M4 microcontroller

HAL Library Sample Manual

PY32F420 series
32-bit ARM® Cortex®-M4 microcontroller
HAL Library Sample Manual



PY32F420 HAL Library Sample Manual

1 ADC
1.1 ADC_AnalogWatchdog

R T ADC RIRINET ThEE, SHEE HREENEEEAMEREN L TRS, SHNE
[ TR,

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

IEREAIEZR 7 ADC RYZiEiE DMA (EmRIZhEE,

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

1.4 ADC_TempSensor_TriggerTimer_IT

IR T ADC H5EERAY Tempsensor THREFNISMBRRATIRE, FHBIZEROFTEIHER(E.

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

1.5 ADC_TriggerEPWM1_SOCA

IHAEFETR T EPWM1_SOCA SRR EfRA ADC1 XSEEEHITRAEAITIAE, XMk, SR
efaseRkfs, BROAEFTED 4 )X VCC BBE(E,
This example demonstrates the function of the EPWM1_SOCA external trigger source triggering

ADC1 to sample the reference voltage. After each trigger, sampling and conversion are completed,
the serial port prints the VCC voltage value 4 times per second.

1.6 ADC_Vrebuf

Lt#EEER 7 ADC Y Vrebuf IHBE,
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This example demonstrates the Vrebuf function of ADC.

1.7 ADC_Vrefint
IHAEBIER 7 ADC B9 Vrefint ThgE, 81D Vrefint BE, BILAURHEH MCU RIEREBEE,

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 COMP
2.1 COMP_CompareGpioVsGpio_IT

HHFGIER 7 COMP LUiReRHIITHRE, , PC2 {EALLIRERIEmiaAN, PC3 {EALLIREsAIGImIN, =
PC2 RUEBIEATF PC3 RUFB/ERY, LED ¥T%=, /)vF PC3 RYEB/ERT,LED T°K,
This example demonstrates the interrupt function of the COMP comparator,where PC2 serves as the

positive input of the comparator and PC3 as the negative input, When the voltage of PC2 is higher than
that of PC3 the LED light turns on; when it is lower, the LED light turns off.

2.2 COMP_CompareGpioVsGpio_Polling

LRI R T COMP LUARBSACIAITNRE, PC2 {ENLLERESIEImIAN , PC3 {EALLERESAY TR, 2 PC2
AR EAXTF PC3 FUEB/ERY, LED M=, /\F PC3 HUEB/ERT, LED TR,

This example demonstrates the polling function of the COMP comparator, where PC2 serves as the
positive input of the comparator and PC3 as the negative input, When the voltage of PC2 is higher than
that of PC3, the LED light turns on; when it is lower, the LED light turns off.

2.3 COMP_CompareGpioVsGpio_WakeUpFromStop

ILRERER 7 COMP LUIRESIGEEINAE, PC2 {EALLILSEIEimimAN, PC3 {ENLVIRBHIGIREIN, FHA
stop ##IVf5, BITVEEE PC2 LAYMINERE, Fr4ERREs stop Ex,

This example demonstrates the COMP comparator wake-up function, where PC2 serves as the
positive input of the comparator and PC3 as the negative input, After, entering stop mode, the interrupt
wake-up stop mode is generated by adjusting the input voltage on PC2.
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3 CRC

3.1 CRC_CalculateCheckValue

HFER T CRC #3aTheE, WS — M EARREEHRTTRIE, BRI ESIEICRILERITIE
B, 1BFN LED {T=, &N LED KRR,

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 DAC
4.1 DAC_SingleGeneration

ItERHIiEZR 7 DAC BYSKHRRATHEE, BiE PA4 BEGSHIL 1/2 RIMLEBFRE(E.

This example demonstrates the software triggering function of DAC, where channel PA4 can output
1/2 of the supply voltage value.
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5 DMA

5.1 DMA_SramToSram

LEEHIiEZR T DMA M\ SRAM ZEl| SRAM fEEiIERIZNEE (SRAM FISMRZ IBHEMBIEHIBESEERIN
REGITAE).

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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6 EPWM
6.1 EPWM1_Chopper

LRBER T EPWM ROSTIRINEE, dmikesFARIRFERFEMERESYS AQ £aRI PWM iKAZHITE
.

This sample demonstrates the chopping function of EPWM. The chopper submodule modulates the
PWM waveform generated by AQ using a high-frequency carrier signal.

6.2 EPWM1_ComplementarySignals_Break

tEEEplEZR EPWM BEANGIHRIZETIRE, BHRAX FERIBERANGSET AQ EMRY PWM iKAZE
PR TIRHIRE.

This sample demonstrates the EPWM complementary output braking function. The trip zone
submodule forcibly sets the PWM waveform level generated by AQ based on the input signal level.

6.3 EPWM1_ComplementarySignals_DeadTime

AR 7 EPWM BEAMEIHFEXTIRE, FERALERRFRIRG AQ £A) PWM BJZEINTERX,

This sample demonstrates the dead-time function of EPWM complementary output. The dead-time
generator submodule adds dead-time to the PWM waveforms generated by AQ.

6.4 EPWM1_InputFreqDivision

LEEAIEZR T EPWM BINES23L8E, S UR(DC) FERIMAESHITOIERMELS AQ &
BREERIGRIAER.

This sample demonstrates the input signal frequency division function of EPWM. The Digital

Comparator (DC) submodule performs frequency division on the input signal, and the processed signal
is then supplied to the AQ module for waveform generation.

6.5 EPWM1_PWM

EEpEZR T EPWM BIHEZR PWM (SSI088, s FRREAQ) FERIRIFIREIFAIEHER. L=8RE
HERAR SZESEERT PMW (£S5,

This sample demonstrates the basic PWM signal output function of EPWM. The Action Qualifier (AQ)
submodule generates PWM signals with different duty cycles based on the configured period and
comparator values.
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6.6 EPWM1_Sync_GPIO

LtEEEpiEZR EPWM SNEBES AR EPWM B LI FBETRE.

This sample demonstrates the external signal-triggered synchronization and phase-shifting functions
of different EPWMs.

6.7 EPWM1_Sync_HRPWM1

LR piERE— EPWM A Efth EPWM EIELARHHINEE.

This sample demonstrates the synchronization and phase-shifting functionality where one EPWM
triggers other EPWMs.

6.8 EPWM1_Update_IT

WHFERT £ EPWM1 R EARITEINEE, FERETEHMRET) FERRNGY, F4E
TBCTR=TBPRD HJ4Rk, RIFEEESN, 8RR TBCTR=TBPRD FI&rF~4— X+l HIEFU+
&I%E LED 1T,

This sample demonstrates the basic counting function in EPWM1, with the Event Trigger (ET)
submodule's interrupt enabled. The event is generated when TBCTR equals TBPRD. Additionally,

event prescaling is activated, producing an interrupt every two occurrences of TBCTR equaling TBPRD,
and the LED is toggled within the interrupt service routine.
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7 EXTI

7.1 EXTI_ToggleLed_IT

IEHHBER T GPIO SMERRITINEE, PBO 5 EAYS— A NIFIGERSTEPiT, UrREH LED IT&
IR,

This example demonstrates the GPIO external interrupt function, where each falling edge on PBO
generates an interrupt, and the LED lightin the interrupt function toggle once.
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8 FDCAN

8.1 FDCAN_Classic_StandardID_IT

IHAEBITETR 7 SR CAN2.0 MM 5 PCAN-View FUE(EIN8E, MCU B&5tE5hrA PCAN-
View &3 ID 79 0x111 #Y 2 iii#dE, PCAN-View EWEIEUER, AEFahiEd PCAN-View [(] MCU &
1% ID 79 0x111 B9 2 ISz,

This sample demonstrates the communication function between CAN2.0 protocol standard frame
interrupt mode and PCAN-View. MCU automatically sends 2 frames of data with ID 0x111 to PCAN-

View at first. After PCAN-View receives the data, MCU manually sends 2 frames of data with ID 0x111
to MCU through PCAN-View.

8.2 FDCAN_Classic_StandardID_Loopback_polling

IR 7SR A CAN2.0 119, #uiEnil, eI/ VAYAIBREIEAE(S.

This sample demonstrates internal loopback communication using CAN2.0 protocol, standard frames,
polling.

8.3 FDCAN_ExtendID_polling

A BIER 7SR CANFD il miieil/5z05 PCAN-View RUB(SI8E, MCU B55Hxar@ PCAN-
View k1% 64byte #UE 0x0~0x3F, PCAN-View 1ZEZEIXGRES, SASFaEE PCAN-View [@ MCU &
1% ID 9 0x12345678 {1 64byte $E, MCU £BEshEEKNEISIRETEOITH.

This example demonstrates the communication function between the CANFD protocol extension frame
polling 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 0x12345678

to the MCU through the PCAN View. The MCU will automatically print the received data through the
serial port.
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9 FLASH
9.1 FLASH_PageEraseAndWrite

IAEBIER T flash page #RF&F0 page BIHRE,

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

9.2 FLASH_SectorEraseAndWrite

IHEIEZR T flash sector #2&F0 Page SINEE,

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

10.1 GPIO_FastIO
AHEFIEER GPIO BY FAST 10 $itHIheE. FAST 10 RE R LUKXEI B EHARIHEIERE.,

This sample demonstrates the FAST 10 output functionality of GPIO. FAST IO speed can achieve
single-cycle toggling speed.

10.2 GPIO_Toggle

tEREBiER 7 GPIO BitR=\, BCE LED SIR)/v#intitezl, FESkE 250ms % —IX LED 5|
BB, iz17i2R, FILAEER) LED KTLA 2Hz BUSRERIANE.
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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11 12C
11.112C_TwoBoards_Com_DMA

HAFFIER T 12C @813 DMA SRFHTIEN, EHSTRMILAE 15byte #iE, REBREEMTIRIERT
15byte #HE, 4. MHUIRKEEERINGE, ENFIMUR LB/ NTATF BRI,
This sample demonstrates 12C communication using DMA. The master device sends 15 bytes of data

to the slave device and then receives 15 bytes of data from the slave. When both the master and
slave successfully transmit and receive data, the LEDs on both boards will be constantly lit.

11.212C_TwoBoards_Com_DMA_MEM

IR 7 12C 181 DMA FRUBHTE, MALER EEPROM SNRIS R P24C32, X user 12
#, EHSTRMILE 15bytes EiE/9 0x1~0xf, AfSHBM EEPROM FiGE NRYEUEEEH, EEENAIHSS,
FHWR ERINTRETF BERRE.

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.

11.312C_TwoBoards_Com_IT

HHEpER Y 12C Bzl @R, EVSTEMILRIE 15byte ¥R, AEBIRIMIIRIERN
15byte #iE, EH1. MHIREEERINE, ENFIMUR LA/ NTATF BRI,
This sample demonstrates 12C communication using interrupt. The master device sends 15 bytes of

data to the slave device and then receives 15 bytes of data from the slave. When both the master
and slave successfully transmit and receive data, the LEDs on both boards will be constantly lit.

11.412C_TwoBoards_Com_Polling

HHFIER T 12C BNV TER, ENSEEMILAIE 15byte iR, AEBREEMILAE
15byte &, £, MHUREEERTLE, ENFIMIR ERIINT AT BRI,

This sample demonstrates I2C communication using polling. The master device sends 15 bytes of data
to the slave device and then receives 15 bytes of data from the slave. When both the master and
slave successfully transmit and receive data, the LEDs on both boards will be constantly lit.
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12 IWDG

12.1 IWDG_Reset

HAFFIER T IWDG B Pathee, BEEEI MUESITEIE, 1141 1000ms 581, AEBEIEEESRIR
JIRYATE] (main EREL while fBFRAHAADS), BTLAIERE], WISRERIEMAATE 900ms, 2FE—HIERIE
17 (LED TIAKR), SNERIEAtE 1100ms, FEFS—EHENM (LED KTIEX).

This example demonstrates the function of IWDG (Independent Watchdog).Set IWDG to count
1000ms 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 900ms, the program can always run normally (LED
blink), if the time is  1000ms, the program will always reset (LED off).
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13 LPTIM

13.1 LPTIM_Wakeup_WFE

LHEBERT LPTIM EEaE 4 I%EE STOP 1R,

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

13.2 LPTIM_Wakeup_WFI

LEFEGIER 7 LPTIM ISR AR iTIeRE STOP 1=,

This example demonstrates the LPTIM continuous mode interrupt wake-up STOP mode.
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14 LPUART
14.1 LPUART_HyperTerminal_DMA

ItAFBIER 7 LPUART RY DMA SEUAIRMIZIEEE, LPUART EC& )9 115200, #4E(z8, {F1EG7 1,
I None, FEFFIEITIERFGE, HERERER, RE@I LM TR 12 NUE, g0 0x1~0xC,1
MCU SIBRINEIRNEIRRIRREE LM, ARFTENERER.

This example demonstrates how to use LPUART to send an amount of data in DMA mode. LPUART
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

14.2 LPUART_HyperTerminal_IT

ItEREBER 7 LPUART RIFRBTSZUAIRAIHRIBEYE, LPUART BC&J9 115200, #UE(I8, {=1EGZ1,
Gz None, FHFHIEITIERFE, FIENERER, AEBI LA TA 12 MEUE, Hla0 0x1~0xC,u
MCU MBI EIREUEBRIR X LA, ARFTENERIER.

This example demonstrates how to use LPUART to send an amount of data in interrupt mode. LPUART
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

14.3 LPUART_HyperTerminal_Polling

IHEREBER 7 LPUART RURCIESTUAIRAIRISEYE, LPUART BC&J9 115200, #UE(I8, {R1EGZ1,
Gz None, FHFHIZITIERFE, fIENERER, AEBI EAHITA 12 MEUE, Hla0 0x1~0xC,u
MCU SEEINEIRIEIRBR X LA, ARFTEPERER.

This example demonstrates how to use LPUART to send an amount of data in polling mode. LPUART
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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15 OPA
15.1 OPA_FOLLOWER
LEEpIEZR T OPA RIERBIRZUINRE, Hithin St Eim—RrRIERE(E.

This example demonstrates the follower mode function of OPA, the output terminal outputs the same
electrical output as the positive terminal value.

15.2 OPA_PGA

ItEREBIER 7 OPA RIRTJRIZIE IR TIRE, OPA AU Hin Rttt IE iR 2 {SHIFEE(E,

This example demonstrates the programmable gain amplifier function of OPA, where the output
terminal outputs a voltage value twice of the positive terminal.

15.3 OPA_STANDALONE

IR T OPA RYIRIZHEZIINAE, OPA USRI HiRAEE, MtinSi AN ERm—HAIEE(E.

This example demonstrates the independent mode function of OPA, where the negative and output
terminals of OPA are short circuited, and the output terminal outputs the same electrical output as the
positive terminal value.
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16 PWR
16.1 PWR_LPRUN

R TR AR lprun 1820,

This example demonstrates entering and exiting the Iprun mode.

16.2 PWR_LPSLEEP_WFI

IEEBIER T Ipsleep #&IU T, GPIO 4MERRRIGEZINAE,

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

16.3 PWR_PVD

WHBER T PVD BB EMENIThEE, HHEBBEETF 3.1V AY, LED 285, &7F 3.1V At, LED /TSR
Wo

This sample demonstrates the PVD (Programmable Voltage Detector) voltage detection functionality.
When the supply voltage is lower than 3.1V, the LED will light up. When the supply voltage is higher
than 3.1V, the LED will turn off.

16.4 PWR_SLEEP_WFI

LGSR T sleep 1RILT, GPIO #MEBARMIREETHEE.

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

16.5 PWR_STANDBY

IHEIER T standby #I{ T, 1@id wakeuppin IREEIHEE,

This sample demonstrates the wake-up feature using the wakeup pin in standby mode.

16.6 PWR_STOPO_WFI

LB T 7E stop0 82U, fEA GPIO FREfIREE,

This example demonstrates using GPIO interrupt wake-up in stopO mode.
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16.7 PWR_STOP1_WFE

AFBIER T stop1 #RIUT, GPIO SMEBSSHIREEINAE.

This sample demonstrates the GPIO external event wake-up feature in stop1 mode.
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17 RCC
17.1 RCC_HSE_Output
BB R SFeRTEh 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.

17.2 RCC_HSI_Output

HAFPIECE R SRS $9/0 HSI, Fi@id MCO (PA08) 5B,

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

ItEREGIERE LSE, FHi@IT MCO (PA08) 3R,

This sample enables the LSE and is output via the MCO (PAQ8) pin.

17.4 RCC_LSI_Output

ICAEBIfERE LSI, FH@Id MCO (PA08) SR,

This sample enables the LSI and is output via the MCO (PAQ8) pin.

17.5 RCC_PLL_Output

LRBIECE R SERITHA PLL, FHi@iE MCO (PA08) 5|, PLL ATMEINFTHRIRIERE HSI,

This sample configures the system clock to use the PLL (Phase-Locked Loop) clock source with HSI
as the input clock source and outputs it through the MCO (PAQ8) pin.
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18 RTC

18.1 RTC_AlarmSecond_IT

IR RTC BIRDRBTADIRTRERITINEE, BRI, fEPRTREPSFTENF AT RTC_IT_SEC”, #
Bl SCRI AT A, S ENAFSPETERY, $TED“RTC_IT_ALARM”,

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;When the alarm time is reached, print "RTC-IT-ALARM".

18.2 RTC_Tamper_IT

IR piER TAMPER HREfIHEE, TAMPER S (HEEIEE NSRSk,

This example demonstrates the TAMPER interrupt function, where the TAMPER interrupt event
clears the contents of the data backup register.

18.3 RTC_WakeUpAlarm

IHEREpEREE RTC MM 1s 1§ MCU M STOP1 1R NIEkE, ERIGRESERE LED, LED &)
HLiEfRA 1s.

This sample demonstrates waking up the MCU from the STOP1 mode every 1 second using the RTC
alarm interrupt. Each time the MCU wakes up, the LED will toggle, with a toggle interval of 1 second.
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19 SPI
19.1 SPI_FulliDuplex_ExternalFLASH

HAFFIER 7 £ SPI B RGTUHTIER, MY FLASH MRS R P25Q64, X user %42,
FHFTEMHLE 15bytes EHHE/T Ox1~0xf, SASEM FLASH RIEENRUEERIEY, EBEINE, £
W ERIINTTF BRI,

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 Ox1 ~ 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.

19.2 SPI_TwoBoards_FullDuplex_DMA

HAEGIZFIFE DMA XY OSMSEEO (SPI) SMERRE e T ETAHTIBERYER, TIRERM
BISAI$H SCK, BT MOSIMISO 5|BlAIX/AIEHE. MIREIET MOSIMISO 3N AIXETE.
FIRIAENIRMHAY SCKIGRIEHBEAL, STRENTEE.

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.

19.3 SPI_TwoBoards_FullDuplex_IT

HAEGIRF AT R OIMREEO (SPI) SHMNRREUESNTBRTAIUHTREER, EiRERHE
BISAI$H SCK, BT MOSIMISO 3|BlAIX/AIEEE. MIREIET MOSIMISO 3| &IXEUE.
EURLATARMAY SCK BRI WAL, TRENTEE.

This sample is a demonstration of using interrupt 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.

19.4 SPI_TwoBoards_FullDuplex_Polling

G 2R BEIERT R OSMZIEO (SPI) S9MBIREUEN T HRITANEHTEEER, FiIRSERM
B{SHTEh SCK, @12 MOSI/MISO S|ilaiXAzWEdE. Mig&Ei@Eid MOSI/MISO 5|l AXEEE.
HIRLAENRMAY SCK IBRAEHEAI, RENTIEE.
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This sample is a demonstration of using polling 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.
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20 TIM

20.1 TIM1_6Step

IEHEEFIRITSRERTZRINEE "755 PWM BUF=4E"AYiE R, 181d systick lf{EJ/3 COM commutation 25
HRIBAIR, SN (FORIEEANAY) R TREMRMLER, tHNsE—P55A0 CH1 #1 CHIN /9 1, BHRET
FHXFMEER 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

20.2 TIM1_ComplementarySignals_break

IEREFISCIN 7 ERTERAYRIZETORE, CH1 #0 CHIN BE4b pwm i, #KEISNGR 10 ONRIEES (B
) f&, PWM {55X#, BT BDTR.ACE &f, FrLARIFEESEGE (RFEF) f5, 442 pwm HitH,
LR FSEI TIEXINAE. CH1 > PASCHIN -> PB13 FIZE@WMA -> PA6 BT A
OCXE,CCxP,0ISx,CCxNE,CCxNP,0OISxN HIECE, AJSCHRZETNREAIS AR

This sample demonstrates brake function of the timerithe CH1 and CH1N complementary pwm
outputs.After receiving the brake signal (high level)from the external IO port, the PWM signal is turned
off. Because BDTR.AOE is set, the pwm output continues after the brake signal is cancelled (low level).
This example realizes the dead zone function CH1 -> PA8 CH1N -> PB13 Brake input -> PA6 By

adjusting the OCXxE, CCxP, OISx, CCxNE, CCxNP, OISxN configuration, which can realize the brake
function of a variety of applications

20.3 TIM1_DMABurst_Twice

IR 7 TIM1 FR{EFE DMA JELERIR burst EHIEUERITNRE, burst BRI —REF =1 51788,
PSC,ARR,RCR, TEEFHE4FIHTH, PA0 S TEIE, BEEBESTNEN, A& PAC FIENEER
SME—RAY 400ms, )X 400ms, FE=IR 20ms, FEINX R G4225/ 200us, HATER burst (&5
F%, #H PCS,ARR,RCR &E#Hi5cEE,

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,
PAO will be flipped. Through the monitoring of logic analyzer, it can be seen that the flipping interval of
PAO will change from 400ms for the first time, 400ms for the second time, 20ms for the third time,

and 200us for the fourth and subsequent times. At this time, the two burst transmission is completed,
and PCS,ARR and RCR are all updated.

20.4 TIM1_ExternalClockMode1

HEREGER T TIM1 ROSMNERRT SR 1 THEE, 1568 ETR(PAS)S IBMESMNRRTSHAINIR, FHEREE T
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W, FEPBTRENEE LED X7

This sample demonstrates external clock mode 1 function of the TIM1.Select the ETR(PA3) pin as
the external clock input source and enable the update interrupt to flip the LED light in the interrupt.

20.5 TIM1_InputCapture_TI1FP1

LB T1E TIM1(PAS)BINIEIRIORE, PAS BMINBIHMES, TIM1 REARING, SBENFERPET,
IR, B—IR 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

20.6 TIM1_OnePulseOuput

HAEBIER 7 TIM1 R9ERRKHHETE, CH2(PA9)S IR _ERY_EFHE, AR TS FFIATTHER, ZitEES CCR1
PUfcHS, CH1(PAS)EIHIEEET, ERNTEERREH, CH1 BREHRET, HEEtisHE, ERssELE
TE, AHRERGDEREITE (TIM1_ARR-TI1_CCR1)/CLK= (65535-16383) /8000000=6.144ms

This sample demonstrates the one pulse mode of TIM1.The rising edge on the CH2(PA9) pin triggers
the counter to start counting. when the count value matches CCR1,CH1(PA8) outputs a high level.
When the counter overflows ,CH1 outputs the low level again. After the counter overflows, the timer

stops working. This example pulse width calculation (TIM1_ARR-TI1_CCR1)/CLK= (65,535-
16383)/ 8,000,000 =6.144ms

20.7 TIM1_PWM

AGIFEHLE 4 B PWM, BiE 1 895 20%, 1BI1E 2 /940%, 1BE 3 /960%, 1BiE 4 /980%, A
5IFEEIEAZS 8000000/50/800=200Hz

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%.The period is 8000000/50/800=200Hz

20.8 TIM1_TIM2_Cascade

IAEHBISCIL Y TIM1 1 TIM2 4RBXRK 48 fit#4Es, TIM2 £, TIM2 BIHEGEHESIEN TIM1 B9
ABIH, EEEE TIM1 §1 TIM2 NEZSEFEEE, & TIM1 irEEREH) S LED KTLA 0.5Hz 57
NI

This example realizes the cascade of TIM1 and TIM2 into a 48-bit counter, with TIM2 as the host.The

count overflow signal of TIM2 acts as the input clock of TIM1.By configuring the reloaded register
values of TIM1 and TIM2, the LED is toggled at 0.5Hz (in the TIM1 interrupt callback function).
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20.9 TIM1_Update_DMA

RGN 7 #E TIM1 Fh{EF3 DMA (EiEuERIThEE, 18 DMA )\ SRAM FfRiz#HES ARR FH17ss,
SCIE TIM1 FEHAZE(E, 72 TIM1 S5—KigttifS, PAO SE0%%, ILLRIEREIEIRRJ9 400ms, DMA FHAHRIZEN
#E2I TIM1_ARR, 35—IR PAO EB4%(EIFR /9 400ms, 55 )R EWEL(AIFR/9 100ms, SE=R&ENH%EIFRE /9 200ms,
SEIUREREEIRR/9 300ms, ItAS DMA RIZZETR, [R4e@piialfRs /9 300ms

This sample demonstrates the function of using DMA to transfer data in TIM1, carrying data from
SRAM to ARR register by DMA to achieve TIM1 cycle change. After the first overflow of TIM1, PAO
will toggle, at this time the toggle interval is 400ms. DMA starts to carry data to TIM1_ARR, the first
PAOQ toggle interval is 400ms, the second toggle interval is 100ms, the third toggle interval is 200ms,

the fourth toggle interval is 300ms, at this time the DMA carrying ends, the subsequent toggle interval
are 300ms

20.10 TIM1_Update_IT

HERHBEZR 77 TIM1 hEATHERTHRE, FERE T EFThlT, BXENR ARR BRI ST E—IREFHHHT,
FHEFUTERSE LED AT, LED XT2LA 5Hz BISRERIF1TERE .,

This sample demonstrates basic count function of the TIM1 and enable update interrupt.Each time
an update interrupt is generated, the ARR value is reloaded and the LED light is toggled in the
interrupt.The LED light is toggled ata frequency of 5Hz.
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21 UART
21.1 UART_HyperTerminal_DMA

AR 7 UART B9 DMA JSURIEFIEKEE, UART BCEJ9 115200, HUEAZ8, FIL 1, BE6
{i None, FEFHIEITIERFfE, HEMERER, AEEE LU TR 12 MEE, 540 0x1~0xC, MCU
KATEENEIERXRIXE LA, AEFTEERER.

This example demonstrates how to use UART to send an amount of data in DMA mode. UART
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

21.2 UART_HyperTerminal_IT

HAEBIER 7 UART BRI A TURIEFEIEE, UART BCEJD 115200, #UE(L 8, 121EAL 1, Raf
None, FEFIEITIERG, HIEMENMER, B EUHTA 12 MR, fl0 0x1~0xC.U MCU &
IBERNEIREUERIXRIXEE BN, AEFTEERER.

This example demonstrates how to use UART to send an amount of data in interrupt mode. UART
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

21.3 UART_HyperTerminal_Polling

HRBER T UART RURCIAIS TUAIEAIRIEDE, UART ECE Y9 115200, HUE(L8, FIEAI 1, BRI
None, FFHEITIER/G, HERENMER, REBE LA TR 12 MEE, Fla0 0x1~0xC, ) MCU &
BEIEIREEEBRRRIEE LA, ARHEERESR.

This example demonstrates how to use UART to send an amount of data in polling mode. UART
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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22 USART
22.1 SCI_HyperTerminal_AutoBaund_IT

IiEFGlER T SCI NBEmNREERENIIEE. BAXBFRE—NFERF 0x7F, MCU RIEFRFE: Auto
BaudRate Test,

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

22.2 SCI_HyperTerminal_DMA

HHEBIER 7 SCI B9 DMA BRI IEEERE, SCI BtEA 115200, HUERI 8, {SLEA7 1, &RI6(U
None, FEFHIEITIERG, HENMER, KRB AN TR 12 NMWE, Fla0 0x1~0xC, M MCU &
IBRKEINEIERRREE LA, ARFTENERER.

This example demonstrates how to use SCI to send an amount of data in DMA mode. SCI 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.

22.3 SCI_HyperTerminal _IT

HAEBIER 7 SCI RYFRRT TUARIEFIEIKEE, SCIBCE /Y 115200, #UE(L 8, F1EL 1, L& None,
THHETERE, FIHERER, AEET LA NA 12 1M0E, F40 0x1~0xC, N MCU &4B#:1K
BINEEERRARXRE EAAN, AEFHENERIER.

This example demonstrates how to use SCI to send an amount of data in interrupt mode. SCI
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

22.4 SCI_HyperTerminal_Polling

IHEREBER 7 SCI ARSI TUAREFIEWCEEE, SCIBCE )Y 115200, #UE(Z 8, {FLEAL 1, #23G{Z None,
THAEITIERGE, FIERNMER, REEE LA TR 12 MR, 180 0x1~0xC, N MCU S4B11T
BINBUERRARXRE LA, ASHENERIER.

This example demonstrates how to use SCI to send an amount of data in polling mode. SCI
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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23 WWDG
23.1 WWDG_IT

ItEREBER 7 WWDG RUIERIMREERITINRE, B PENTEERR TiHEAE] 0x40 BIF=2Hhlfr, SRifhiRie,
AJLRRE OSSN
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.

23.2 WWDG_Window

Rz Y WWDG B9 BOEIIheE, A& WWDG EO LR (TIREIER 0x3F), BB
delay ZERTRRER, FRERIEREE WWDG THIE O RS THRSAaNE, B LED KTk, SJLAIEON
IRIEFHRTES 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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