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1 ADC
1.1 ADC_AnalogWatchdog

ItEREpliER 7 ADC ROIIET ThaE, SFEE THNEERNREEMEREN L TRY, SHAE
[ Sl
This sample demonstrates the analog watchdog function of the ADC. When the voltage value of the

channel with the watchdog on is not in the set upper and lower limits, the will enter the watchdog
interrupt.

1.2 ADC_ContinuousConversion_DMA

RGN 78IS ADC fit’2 DMA i ADC_DR I8, Bc& CHO(PA00)/3 ADC RURIEINEIE,
ADC fifi&% DMA fRIZRIFEWE, DMA fRiz5erk, MR TENRIZAIEEE.
This sample demonstrates the transfer of ADC data from ADC_DR using DMA triggered by ADC. It

configures CHO(PAOQQ) as the analog input channel for ADC. The ADC triggers DMA to transfer the
sampled data. After DMA transfer completion, the transferred data is printed in a loop.

1.3 ADC_MultiChannelSingleConversion_TriggerSW

IAEGIER 7 ADC BURESIA)(Polling) 8IS TRAEE ANO,ANT, AN4 @i, Fh@id S OFTENHSE,

This sample demonstrates the ADC single-channel polling mode to sample channels ANO, AN1, and
AN4. The sampled values are then printed via the serial port.

1.4 ADC_MultiChannelSwitch

LtREFER 7 ADC HISIEIETIHE,

This sample demonstrates the multichannel switching of ADC.

1.5 ADC_SingleConversion_TriggerTimer_DMA

ISR T8I TIM1 fifiZ ADC,BiEid ADC fif/k DMA #fiz ADC_DR HaJ%#E, Bc& CHO(PAOO)
79 ADC RIEHmNIEE, TIM1 BCENERT, TIM1 BFE—REHREM, MR —IX ADC X+, AT
ADC fifi& DMA fRIZRIFEEUE, REFSIRERHTRFTED,

This sample demonstrates the use of TIM1 to trigger ADC conversion, followed by DMA transfer of
data from ADC_DR. CHO(PAOQOQ) is configured as the analog input channel for ADC. TIM1 is set to the

master mode, triggering ADC conversion on each update event. The sampled data is then transferred
by DMA, and the data is printed in an interrupt handler.
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1.6 ADC_SingleConversion_TriggerTimer_IT

tEEpEZR 7B TIM1 fi& ADC HRIRRIIBIERFFINGE, BCE CHO(PA00)/3 ADC RRIMEINIEIE,
TIM1 EcBEAEE, TIM1 BFE—REFHFE, MA—IRADC i, RESIRETRTPFIED,

This sample demonstrates the use of TIM1 to trigger channel sampling in the ADC  module. CHO(PAQO)
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.

1.7 ADC_TempSensor

HEREFER T ADC HERAGREERERTNEE, SBOIEHR 500ms FIESRIREE.

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

1.8 ADC _Vrefint

LEEpIiEZR T ADC #REREY VCC REFIIRE, BTSSR VREFINT g9{E, +EEH VCC BIE, FiEides
CFTERHSk.

This sample demonstrates the VCC sampling functionality of the ADC module. By sampling the value
of VREFINT and performing calculations, the VCC voltage value is obtained and printed via the serial
port.
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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

1tl:$$1ﬁJ,;ia_-7tt$xa§EPliﬁI}Jab, PAO1 {E/SLVIRERTFuREIN, VREFINT fEALVIREEtGimIAN, PA0G {E
At timC, BiTiEE PAOT _ERYMIAEEE, W PAC6 5| _EAYEER{EFN LED 5|R)_EAYEE
[EEREE.

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 PAOQ6 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 1ERLLIRERR IR IR, BT PAO1 EAYMINEEE, XU PA06 3 IR _EAYEEEES (L,
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

IHFGER T COMP LUARESIGRETNRE, PAO1 1’E#9tlc$§%§IEﬁﬁ'“a$ﬁ)\ VREFINT {EAtiREa GimiaN |
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 PAOQ6 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

IR 7 EUARES B O1T0EE , PAO1 {E/SEIRESIEImEIN , PERIEE COMP1 1 COMP2 RYIEARAEIZE,
PA1 BINAT VREF BUEE[E, LED LA 200ms RY[Ef@iF TEIE:; PA1 BWIA/INF 1/4VREF BUEE/E, LED
WK, PA1 I ANRIEBE/NTF VREF XF 1/4VREF, LED &%,

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.
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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 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 DMA
4.1 DMA_SramToSram

LEEHIiEZR T DMA M\ SRAM || SRAM fEiEiERIZNEE (SRAM FISMRZ IBHEMBIEHIESEERIN
IREFBITAE).

This sample demonstrates the functionality of transferring data from SRAM to SRAM using DMA (for
examples of data transfer between SRAM and peripherals, please refer to the relevant peripheral
sample projects).
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5 EXTI

5.1 EXTI_ToggleLed_IT

IHEEBIER T GPIO SMEBRIRTHEE, PA15 5| ERE— N TR GEPST -4, UTRE+ LED )T
BEE—iR,

This sample demonstrates the GPIO external interrupt functionality. Every falling edge on pin PA15
generates an interrupt, and the LED toggles once in the interrupt function.

5.2 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 sample demonstrates the functionality of waking up the MCU using pin PAG. 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 PAG6 pin low wakes up the MCU, and
the LED blinks.
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6 FLASH
6.1 FLASH_PageEraseAndWrite

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

This sample demonstrates flash page erasure and page writing functionality.

6.2 FLASH_SectorEraseAndWrite

IR T flash sector &% page SINREE.

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

7.1 GPIO_FastlO

REHBIEZERET GPIO B FAST 10 HithTgE. FAST 10 RERILUAZIS EERRIHERE,

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

7.2 GPIO_Toggle

ILHEfER 7 GPIO e, FE LED 5| AE s, HEEHR 250ms i —IX LED 5|
BB, 1E{TRERs, BILAEZ LED JTLA 2Hz BUSRERINIR,

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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8 12C
8.1 12C_TwoBoard_CommunicationMaster_DMA

REFER T 12C E8d DMA SRBHTEN, ENSERMTLALIE 15byte #iE, ARBRIMTIAER
15byte #E, EH. MREGERINE, ETFIMUR LRV NTLET BRI,

This sample demonstrates communication between 12C devices using DMA. 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.

8.2 12C_TwoBoard _CommunicationMaster DMA_ MEM

IR 7 A 12C 181 DMA FSRUEHTEI, MALER EEPROM NRIS A P24C32, X user 12
##, EHSCRMILE 15bytes R/ 0x1~0xf, AFHM EEPROM FISENRIEIEEE, IEEATNfE,
FEHR ERINTRE T ERIRE.

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.

8.3 12C_TwoBoard _CommunicationMaster_IT

HHFIERT 12C BB TER, EHSEEMILAIE 15byte iR, AEBIREEMIAIER
15byte #E, £, MHUREEIERINE, ETFIMUR EAINTGET ERRE.

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.

8.4 12C_TwoBoard_CommunicationMaster_Polling

HEPER T 12C BRI TUHTIER, ENSTEMIULE 15byte iR, AEBEHREMILAIZRT
15byte #E, £, MHUREEIERINE, ETFIMUWR EAINTGET ERIRE.

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.
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8.5 12C_TwoBoard _CommunicationSlave DMA

tEEHIEZR T 12C @i DMA SBHTIER, EHSRMILAIE 15byte HiE, AEBRIIMILAIERT
15byte #iE, £, MHUREEIERTINE, ETFIMUR EAINTGET ERRE.

This sample demonstrates communication between 12C devices using DMA. 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.

8.6 12C_TwoBoard_CommunicationSlave _IT

HEREpER Y 12C Bzl @R, EVEEMILRIE 15byte #E, ARBIRIMTIAIERN
15byte #0E, EH1. MHIEKEUERINE, ENFIMMUR ER/NTATFERIRE,

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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9 IWDG

9.1 IWDG_Reset

R T IWDG &I 0I06E, ECERIOERITEE, 11 1s FEM, AREITEERESRIRER
BB (main BRZEL while fEAPAUAS), TLAIEREI, MMREXRBRDEEIEVNT 1s, BFiE—HIERET
(LED (TiRNR), SNSRMIGRIEE 1s, BRFa—HEM (LED KTEK).

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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10 LED

10.1 LED
LEREpIEZR 7 LED ROIEHIEERE B~aT8e, SRR 4 NMERE | 4 M EZR L E71<'8888,

This sample demonstrates the LED control digital tube display function, sample at the same time control
4 digital tubes, 4 digital tubes gradually displayed "8888".

10.2 LED_IT

AR 7 LED RUEHIEHSE B7AYTeE, HAIhREIRES 4 NMGEE, 4 MUSERNET=AETLUL
FEPBTSER gL,
This sample demonstrates the control of LED to display on a 4-digit display. The sample

simultaneously controls 4 digits of the display, and the displayed content can be updated in real time
within an interrupt.
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11 LPTIM

11.1 LPTIM_Wakeup
IWHBER T LPTIM chBTIREE stop 8T,, XIGEESHEXFHAN stop 23, & 200ms IEEE—R,

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.

Puya Semiconductor 15 / 33



PY32F030 Reference Manual V1.3

12 PWR

12.1 PVD

HEEGER T PVD BB/EINITHRE, FEGIRELS PBO7 3|HIBYEES VREF(1.2v#{TELER, 24 PBO7 3|
HIBIEBJESTF VREF BY,LED ¥T°K, H{kF VREF Y, LED {T%=.

This sample demonstrates the PVD voltage detection feature. In the sample, the voltage on pin PB07
is compared with VREF (1.2V). When the voltage on PB07 is higher than VREF, the LED will be
turned off. When the voltage is lower than VREF, the LED will be turned on.

12.2 PWR_SLEEP_WFE

AFBIER T sleep #HIUT, 1EiT GPIO SHHIREETIRE.

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

12.3 PWR_SLEEP_WFI

LEEEAIER T sleep 820, GPIO SMEB-HITIREEINRE,

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

12.4 PWR_STOP_WFE

HRBIER T stop #RT\ T, BT GPIO SH4IREEINEE.

This sample demonstrates the GPIO event wake-up feature in stop mode.

12.5 PWR_STOP_WFI
IEEIER Y stop #RIU T, GPIO 4MERhETIREEIHEE,

This sample demonstrates the GPIO external interrupt wake-up feature in stop mode.
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13 RCC
13.1 RCC_HSEOutput

BB E R FRTh HSE, FH@id MCO (PA08) S,

This sample configures the system clock as HSE and outputs it through the MCO (PA08) pin.

13.2 RCC_HSICalibration

ERBIERRSME 1KHZ SFRERERIATSRRAIERER HSI,

This sample uses an external 1KHz high-precision clock to calibrate the internal HSI.

13.3 RCC_HSIOutput
IHEEFIECE R FeRT 98 HSI, Fi@id MCO (PA08) 5|,

This sample configures the system clock as HSI and outputs it through the MCO (PA08) pin.

13.4 RCC_LSEOutput

ILEREAIERE LSE, FiE@id MCO (PA08) SR,

This sample enables the LSE and is output via the MCO (PAOQ8) pin.

13.5 RCC_LSIOutput

HAFBIfERE LS|, FH@id MCO (PA08) SR,

This sample enables the LSI and is output via the MCO (PAO08) pin.

13.6 RCC_PLLOutput

LR BIECE R SRITHA PLL, FHi@id MCO (PA08) 5, PLL ATMEINFTERIRIERE HSI,

This sample configures the system clock as PLL and outputs it through the MCO (PA08) pin. The
input clock source for the PLL is set to HSI.
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13.7 RCC_SysclockSwitch

R BIRTR R SRS FRIRTNRE, HFHIhECERSRTTPA HSI IR HSE, FHiE@id MCO (PA08) 5 |Bii%s
HARGRI .

This sample demonstrates the system clock switching functionality. The sample configures the
system clock to switch from HSI to HSE and outputs the system clock through the MCO (PAOQ8) pin.
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14 RTC

14.1 RTC_AlarmSecond_IT

A BIER RTC RORDARETANIRIFPRIRThRE, BXFDlT, FEPRTREPSFIENFRRTC_IT_SEC”, #
B HsCAYRTE); M2 X MRt ERY, FTEN“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".

14.2 RTC_WakeUpAlarm
I FlERED RTC [MEFFETEME 1s ¥ MCU M STOP 1B N IGEE, SRIGFESENS: LED, LED &)
HEfR 1s.

This sample demonstrates waking up the MCU from the STOP 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.

14.3 RTC_WakeUpSecond

IEEREBIER 78IY RTC ROFDARRRIGEE MCU RTHRE. TEFERFIEIT/E, LED ITTFESRRE, T
FF#EE, LED JITRbFERIAZ, B MCU A STOP #&x(; RTC forhiffI%EE MCU /5, LED JT&F
INMRARES

This sample demonstrates the functionality of waking up the MCU using the RTC second interrupt.
After downloading and running the program, the LED will be constantly on. Pressing the user button

will turn off the LED and put the MCU into the STOP mode. When the RTC second interrupt wakes
up the MCU, the LED will blink.
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15 SPI
15.1 SPI_TwoBoards_FullDuplexMaster_DMA

HHFPIRXSEROSMRIED (SPI) SIMPBREUEN T RTHHTBRENER EEOIRENERL,
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.

15.2 SPI_TwoBoards_FullDuplexSlave_DMA

HAEAIRXTEROSMRIED (SP) SIMPREUENTRTHIHTERE EREOREAMET,
EISATEh SCK FFMNBEIREFIRML. MHIET MOSI 3 |BMZTENEEE A MISO BIBIREETE, $UELL
FHURMHAT SCKinRLSHENL, FerkENTEE.

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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16 TIMER1

16.1 TIM1_6Step

PR SRERIRRINEE "7 PWM BUFAE"AYER, 1B systick H#fr{FE/9 COM commutation 55
HROAARIR, S (FTRIFBHAY) iRME.
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.

16.2 TIM1_AutoReloadPreload

IEREGISEER 7 ERT BRI EAITEEhAE, LIRERT ARR BoEHTheE, HGITEERtesEZhRrEnis
LED T . ® & £ manc ®H f E  TimHandle.InitAutoReloadPreload =
TIM_AUTORELOAD_ PRELOAD_ ENABLE {F8EEm1EZINEE, #HY ARR {B1ES MUK RRTAERY;
L& TimHandle.Init. AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_DISABLE FZ1FEznhE
ZINEE, AU ARR BES=IRHHUMTRTERL E3S, LED JTLA 2.5HZ ROSTERERL: .

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 2.5 HZ.

16.3 TIM1_ComplementarySignals

IEEREFISEIN 7 ERSRRAV EAMNAILETRE, HAE=HEMAH, RI7NE PWM i, #H#AI-hHRCZEXTN
BE,

This sample demonstrates the complementary output feature of the timer, providing a total of three

complementary output pairs, resulting in six PWM  outputs. The sample does not implement the dead
time feature.

16.4 TIM1_ComplementarySignals_break

IHAFBISCIR 7 TERTRRRIRIZETNRE, @Id CH1(PA8)FI CHIN(PA7)FAEE MY PWM i, SEAKEIINE
10 O(PABNRIZEES (KFBF) Bt, PWM {E5X7F. BB F BDTR.ACE #EfI, ZREESHEE (B
EB3F) BY, PWM BBtk E. AEFISCHL T SEXIhEE. @3 &% OCXE, CCxP, OISx, CCXNE, CCxNP,
OISxN EEE, AJLASHARAIRIZEINEER
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This sample demonstrates the brake function of the timer. It generates complementary PWM outputs
using CH1 (PA8) and CH1N (PA7). When receiving the brake signal (low level) from the external 10
port (PA6), the PWM signal is turned off. Due to BDTR.AOE being set, when the brake signal is
canceled (high level), PWM output resumes. This sample implements the dead time feature. By
adjusting the configuration of OCxE, CCxP, OISx, CCxNE, CCxNP, OISxN, various brake function
applications can be achieved.

16.5 TIM1_ComplementarySignals_break_it

ICAHBISEIL 7 ERTESARIZETNRE, 1Bid CH1(PA8)FI CHIN(PA7)F=EE#MY PWM HitH, S#zWEI5MER
10 O(PAG)IFIZEES (RFEF) B, PWM (55X, HHF BDTR.AOE #E&(i, ZNEESHENE (B
EEF) Ela‘ PWM EIHIRE. HAFFISCER 7 JEXINEE. AEEGIEFS TRZEFRRT, FENERTPEE
LED ¥J, i@iZi@# OCxE,CCxP,0ISx,CCxNE,CCxNP,0ISxN HIBCLE, BISCHIRIEINEERIZ TR A,

This sample demonstrates the brake function of the timer. It generates complementary PWM outputs
using CH1 (PA8) and CH1N (PA7). When receiving the brake signal (low level) from the external 10
port (PA6), the PWM signal is turned off. Due to BDTR.AOE being set, when the brake signal is
canceled (high level), PWM output resumes. This sample implements the dead time feature. The
sample also enables the brake interrupt and toggles an LED in the brake interrupt handler. By
adjusting the configuration of OCxE, CCxP, OISx, CCxNE, CCxNP, OISxN, various brake function
applications can be achieved.

16.6 TIM1_ComplementarySignals_DeadTime

IAFBISCIR 7 RS RRRIRIZETNRE, @Id CH1(PA8)FI CHIN(PA7)FAEE MY PWM Hitt, SEEKEIIND
10 O(PAG)HIRNIZESS (REETE) BY, PWM {ESXiF. BT BDTR.AOE &I, SZFRIFESHWEE (B
FESF) Y, PWM BItHIRE ., ILAFBISET 7 FEXTIRE. #@id 8% OCxE. CCxP. OISx, CCxNE, CCxNP,
OISxN F&E, ALASEIABRIFIZINRER .

This sample demonstrates the brake function of the timer. It generates complementary PWM outputs
using CH1 (PA8) and CH1N (PA7). When receiving the brake signal (low level) from the external 10
port (PAG), the PWM signal is turned off. Due to BDTR.AOE being set, when the brake signal is
canceled (high level), PWM output resumes. This sample implements the dead time feature. By

adjusting the configuration of OCxE, CCxP, OISx, CCxNE, CCxNP, OISxN, various brake function
applications can be achieved.

16.7 TIM1_DmaBurst_twice

LHEAEEBIER 7 7E TIM1 r{siF DMA JELEFUX burst (S HIZIRAVINEE, burst BHERI—XEFH =1 251758,
PSC,ARR,RCR, TEEHE#FFUch, PAO RUHTEIE, BIBESHTUEN, TIEER PAO HUEIENR
SME—IREY 400ms, K 400ms, F=K 20ms, FEIYR 5435/ 200us, LHASFER burst (&5
B, 3B PCS,ARR,RCR HJEH7=tE,

This sample demonstrates the functionality of using DMA to perform consecutive burst data transfers
in TIM1. Each burst transfer updates three registers: PSC, ARR, and RCR. In the update event
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interrupt, PAO will toggle. By using a logic analyzer, you can observe that the interval between PAO
toggles will be 400ms for the first and second time, 20ms for the third time, and 200us for the fourth
time onwards. This indicates that the two burst transfers are completed, and PSC, ARR, RCR are all
updated.

16.8 TIM1_EncoderTI2AndTI1

HAEGISEIN Y TIM1 FRRYRADERITEMTNRE, TI1(PA8)FI TI2(PA9)1’E?32'?365%§?@)\§IH£|1 & CNT &7
AR MERETEREETME, 8T uwDirection ZERINIZRETHIERAYITE05 R, BT TEDEIREH TRt
#3540 CNT S17a81140E, FTENEUE Direction = 0 J9[A_L114%, Direction = 1 IR TFit4K.

This sample demonstrates the encoder counting function in TIM1. TI1 (PA8) and TI2 (PA9) serve as
encoder input pins. The counter changes can be observed through the CNT register, and the counting
direction of the counter can be observed through the uwDirection variable. The direction and CNT

register value can also be printed. The printed data shows Direction = 0 for counting up and Direction
= 1 for counting down.

16.9 TIM1_ExternalClockMode1

LEEEAEZR T TIM1 BI5MERRT TR 1 TORE, 1% ETR(PA12)3 B EISMNEBRIFMANIR, FHEREER T
T, FERBTREREE LED /T,

This sample demonstrates the External Clock Mode 1 functionality of TIM1. It selects the ETR (PA12)

pin as the external clock input source and enables the update interrupt. In the interrupt, the LED light
will toggle.

16.10 TIM1_ExternalClockMode1_TI1F

HERBEZR T TIM1 BISNEBRIFMET 1 TORE, i26#E TI1FD(PA8)S M EISMNERRI S NIR, FHEREEFTH
W, FERBTREREE LED /T,
This sample demonstrates the External Clock Mode 1 functionality of TIM1. It selects the TI1FD (PA8)

pin as the external clock input source and enables the update interrupt. In the interrupt, the LED light
will toggle.

16.11 TIM1_ExternalClockMode2

LEHEEBER T TIM1 BYSMNERRTEMRT 2 THEE, 551% ETR(PA12)5 |BWEASMERRTHHNIR, FHEREEF+
Wr, 7EPRTREREE LED 4T,

This sample demonstrates the External Clock Mode 2 functionality of TIM1. It selects the ETR (PA12)
pin as the external clock input source and enables the update interrupt. In the interrupt, the LED light
will toggle.
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16.12 TIM1_InputCapture_TI1FP1

HAFFIER T1E TIM1(PAS)EINIEIRINEE, PAS MIARHNMES, TIM1 #ERAINE, SHENEIRHHT,
Si—IXiT, #EE—R LED,
This sample demonstrates the input capture function of TIM1 (PA8). When a clock signal is input to

PAS8, TIM1 captures it successfully and enters the capture interrupt. With each interrupt, the LED will
toggle.

16.13 TIM1 _InputCapture_ XORCh1Ch2Ch3

IEEREBIER 77E TIM1 BINIBIRINEE, PAS8 B¢ PA9 B¢ PA10 BIABTIMES, TIM1 fkpkTNE, <A
kT, SR, B —IX LED,
This sample demonstrates the input capture function of TIM1. When a clock signal is input to either

PA8, PA9, or PA10, TIM1 captures it successfully and enters the capture interrupt. With each interrupt,
the LED will toggle.

16.14 TIM1_OCToggle

w6 E T TIM &R &E XN TR OC # ¥ @ H Ih 88 , £ 88
CH1(PA08),CH2(PA09),CH3(PA10),CH4(PA1) O/ MEiEREI HINEE, FFE X128 TIMX_ CNT 5
TIMx_CCRx ILECHIHILHE S804, SE/ 100KHz,

This sample demonstrates the output compare flip-flop functionality in TIM1 compare mode. It
enables the output function for CH1 (PA08), CH2 (PAQ09), CH3 (PA10), and CH4 (PA11) channels.

When the counter TIMx_CNT matches TIMx_CCRXx, the output signal will toggle at a frequency of
100KHz.

16.15 TIM1_OnePulseOutput

HAFFLEZR T TIM1 BOERRKHHETC. 25 CH2 (PA09)S I LAY EFHEMA TSR FFHIRTHET, SitEES
CCR1 ILichS, CH1 (PAOB)IEEEEF, BEiTEESHEE, CH1 BXMBREE. tEEsaHE, &
BELTE. FABRFHRKAIEENITELXA (TIMI_ARR-TIM1_CCR1)/CLK = (65535-
16383)/8000000 = 6.144ms,

This sample demonstrates the single pulse mode of TIM1. When the rising edge is detected on CH2
(PAQ9) pin, the counter starts counting. When the counter value matches CCR1, CH1 (PA08) outputs
a high level until the counter overflows. After the counter overflows, CH1 outputs a low level and the
timer stops working. The pulse width in this example is calculated using the formula (TIM1_ARR-
TIM1_CCR1)/CLK = (65535-16383)/8000000 = 6.144ms.
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16.16 TIM1_PWM

AEFERE 4 B PWM, 18iE 1 B95ZSEE 20%, 18iE 2 /9 40%, 1818 3 /9 60%, BiE 4 /9 80%Z4|
F2FEHA79 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
cycle of 80%. The period of this example is calculated as 8000000/(50+1)/800=196Hz.

16.17 TIM1_SynchronizationEnable

TERTES 1 RIFREHERTES 3 5%, HERTES 3 1HEMRT, LED 28R, ZEREs 3 REFMSEMT, &
EHMRENTEE 1, EHIES 1 FHATTEUS, LED 2L SHz ARSI TEEE,
This sample demonstrates the functionality where Timer 1 is enabled by Timer 3.  When Timer 3 starts

counting, the LED remains constantly on. When Timer 3 triggers an update event, it enables Timer 1
to start counting. Once Timer 1 starts counting, the LED toggles at a frequency of 5Hz.

16.18 TIM1_TIM3_Cascade

IHAEBISEER 7 TIM1 F0 TIM3 ZREXRY, 32 f7it#48s, TIM3 L, TIM3 RYIHEGEHESER TIM1 A%
NBSER, BEEE TIM1 F0 TIM3 NEHSFRRE, (£ TIM1 FEfEIEREH) ST LED KTLA 0.5Hz 47
RN,

This sample demonstrates the functionality of cascading Timer 1 (TIM1) and Timer 3 (TIM3) to form
a 32-bit counter. Timer 3 acts as the master counter, and its overflow signal serves as the input clock

for Timer 1. By configuring the reload register values of Timer 1 and Timer 3, the LED blinks at a
frequency of 0.5Hz in the Timer 1 interrupt callback function.

16.19 TIM1_Update_DMA

B 77 TIM1 FfEF3 DMA {&5iEuERIIhEE, B2 DMA )\ SRAM Frifiz%iiESl ARR FH17es,
SCH TIM1 [ERRZRE, 7E TIM1 SE—RiEsHfS, PAO <&k, WHTEREREIRR/0 400ms, DMA FHaizEL
#EE TIM1_ARR, 38 0R PAO ER%IRIPR /9 400ms, S5 =X EREL EIFE /9 100ms, SEPREREEEIFR /9 200ms,
BRURENEIRFR/I 300ms, LKES DMA RIZEEIR, [R4LEREEEIFRIS/9 300ms,

This sample demonstrates the functionality of using DMA to transfer data in Timer 1 (TIM1). DMA is
used to move data from SRAM to the ARR register of TIM1, resulting in a changing period of TIM1.
After the first overflow of TIM1, pin PAO will toggle with an interval of 400ms. Once the DMA starts
transferring data to TIM1_ARR, the second toggle interval of PAO will be 400ms, the third will be

100ms, the fourth will be 200ms, and the fifth  will be 300ms. After the DMA transfer is completed, the
subsequent toggle intervals will remain at 300ms.
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16.20 TIM1_Update_IT

LEEEAEZR 77 TIM1 hEATHITHRE, FHERET EHhlT, BRESR ARR (BERISFE—IREHTHHT,
FEFUTRERF LED T, LED XT2LA 5Hz BSRERIF1TER.

This sample demonstrates the basic counting functionality in Timer 1 (TIM1) and enables the update
interrupt. Every time the ARR value is reloaded, an update interrupt is triggered, and the LED light
will toggle in the interrupt. The LED light will toggle at a frequency of 5Hz.
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17 TIMER16

17.1 TIM16_Counter

R T TIM16 FREATTHETNEE, FHERE T BHThitT, ®IXE%E ARR (B SFE—IREHHHT,
FHEFUTERSE LED T, LED XT2LA 5Hz BISRERIFTERE.

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.
The LED light will toggle ata frequency of 5Hz.
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18 TIMER17

18.1 TIM17_Counter

LR T TIMA7 FREARTHETNEE, FHERE T BHThitT, ®IXE%R ARR [BRSFE—IREHHT,
FHEFUTERSE LED T, LED XT2LA 5Hz BISRERIFTERE.

This sample demonstrates the basic counting functionality in TIM17 and enables the update interrupt.
Every time the ARR value is reloaded, an update interrupt is triggered, and the LED light is toggled.
The LED light will toggle at a frequency of 5Hz.
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19 TIMER3

19.1 TIM3_GatedMode

HAEBIER 7 TIM3 MR RRY ISR ATHRE, BLE CH1(PAOGYE NI JIEMARNGS, FH{FseiAg+
i, SRR, 3% — R LED T, 7£ IDE (fEREE, FJLIER, = PAC6 MNREYRY, ErY
2% CNT 175 1E1HEL, =5 PAOG MINSFE AT, TERTES CNT HF=8iFELEit4l. 7 H PA6 5IHLE
REFE—RAAHT, LED #HaBE—R,

This sample demonstrates the gated trigger functionality in Timer 3 (TIM3). It configures CH1 (PAOG)
as the gated trigger input signal and enables the trigger interrupt. Every time the trigger interrupt is
triggered, the LED light will toggle. In the IDE simulation interface, you can observe that when the
input level on PAOG is low, the timer's CNT register stops counting, and when the input level on PA06

is high, the timer's CNT register continues counting. Every time the trigger interrupt occurs, the LED
light will toggle.

19.2 TIM3_InputCapture_DMA

LEEEAIEZR 77 TIM3 BAEIRINAE, FEAEUEET DMA E@ZI358 CC1_Capture 1, FHEISEROFT
EPfait.

This sample demonstrates the input capture feature in TIM3. The captured data is transferred to the
variable CC1_Capture using DMA and printed through the UART.

19.3 TIM3_SynchronizationGated

HRFIRZR T TIM1 #1 TIM3 EPftR (THERRIETN) Theg, TIM1EREN, ECE/NECREHIHINGE,
OC1 SR 1kHz, (5=5EE 50% (B 1ms SEEF 1ms (REEFEAEIR), TIM3 EAMIL, BCE/H5MNERI]
EARIRTG, TIM1AY OC1 (ES5IEEEE] TIM3 fF8 TIM3 Ry HEfREA, BCE TIM3 AUHEUET EHA
A 125us, FHAaiFEHET, BEZHBETIT LED /T8I, BTz{TEF, BHBESITXTUE
F, S TIM1_CH1(PA8)&ItHSFE RS, LED #%8, = TIM1_CH1(PA8)HIHIRFAEERY, LED AEpEE.

This sample demonstrates the synchronous trigger feature (gate trigger mode) of TIM1 and TIM3.
TIM1 is configured as the master and set as a compare output with a frequency of 1kHz and a duty
cycle of 50% (1ms high level, 1ms low level cycle). TIM3 is configured as the slave and set as an
external gate trigger mode with TIM1's OC1 signal connected as TIM3's gate trigger input. TIM3's
counter overflow period is set to 125us, and overflow interrupt is enabled. In the overflow interrupt,
the LED toggles.By running the program and using a logic analyzer, it can be observed that when

TIM1_CH1 (PA8) outputs a high level, the LED toggles; when TIM1_CH1 (PA8) outputs a low level,
the LED remains unchanged.

19.4 TIM3_SynchronizationReset

AR Y TIM1 #0 TIM3 @28tk (EARIAIRTN) TheE, TIM1 {EAZEN, BCESEA TRGO Hit
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(TIM1_CR2.MMS=000), TIM3 {E/IMIFHBERESHEHHIT, EEKREIETA TRGO E5EEM
(TIM3_SMCR.SMS=100), {E¥JEN TIM3 1HE.

This sample demonstrates the synchronous trigger feature (reset trigger mode) of TIM1 and TIM3.
TIM1 is configured as the master and set as a reset trigger output (TIM1_CR2.MMS=000). TIM3 is
configured as the slave and enables the update event interrupt. It is set to reset when receiving the

reset trigger signal from the master (TIM3_SMCR.SMS=100). The program continuously prints the
value of TIM3's counter.

19.5 TIM3_Update

LEEEAEZR 77 TIM3 hEARTHTHAE, FHERE T EHThlT, BRESR ARR (ERISFE—IREHTHHT,
FEFUTRERF LED AT, LED XT2LA 5Hz BSRERIF1TER:.

This sample demonstrates the basic counting functionality in TIM3 and enables the update interrupt.
Every time the ARR value is reloaded, an update interrupt is triggered, and the LED light is toggled.
The LED light will toggle ata frequency of 5Hz.
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20 USART

20.1 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".

20.2 USART_HyperTerminal_DMA

IHHEBIER 7 USART B9 DMA AUAIEFIZIETE, USART BCE /9 115200, HUEAL 8, S1EAI 1, &
¥z None, FEFHE TIERFfG, FIEPRMER, AREE LU A 12 14UE, 4120 0x1~0xC, M MCU
SEEKEIRIEIERR X LA, ARHTENERER.

This example demonstrates how to use USART to send an amount of data in DMA 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

20.3 USART_HyperTerminal_IndefiniteLengthData_IT

AR T USART RIS TURIXF RIS EREUE, USART ECEZ 115200, &8, =1EA
1, BE&{U None, FEFHZEITIERE, AREBE LU FTRAESKENUE (T 128bytes), 50
0x1~0xC,U MCU 1B EIr VSR B ARIE 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.

20.4 USART_HyperTerminal_IT

IEEREBIER 7 USART RIS TUARIEFIIEICEEE, 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 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
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20.5 USART_HyperTerminal_Polling

LRGSR T USART AU T AIXAIEIEE, USART EEE 115200, #UEAI 8, ZIEfI 1, &
eI None, T FHZEITIERFE, FIEMRRER, AEEE LA TA 12 N GE, a0 0x1~0xC, MCU
A RWERINEIERRREE LA, ARFIEERER.

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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21 WWDG

21.1 WWDG_IT

HAFFIER T WWDG RUIRRIIREERUTINGE, B PRTEEsA T ITHELE 0x40 Y=, FrihiRsa,
B LARE TAARRENL
This sample demonstrates the early wakeup interrupt feature of the WWDG (Window Watchdog).

When the watchdog counter counts down to 0x40, an interrupt is generated. In the interrupt handler,
the watchdog is refreshed to ensure that the watchdog does not cause a system reset.

21.2 WWDG_Window

LSRR T WWDG FIBEOE! JIheE, BL& WWDG BEL LR (TREREZ 0x3F), FEFiET
delay FERTRREY, FRERFERZE WWDG HHEIEORBETIRIOME, B LED KTiAKk, sTLAFIEEOR
IRIEFHRES L

This sample demonstrates the window function of the WWDG (Window Watchdog). The upper limit
of the watchdog window is configured (the lower limit is fixed at Ox3F). The program uses a delay

function (delay) to ensure that the watchdog is refreshed within the watchdog counting window. The
LED blinking indicates whether the watchdog is fed within the window and no reset occurs.
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