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1 ADC

1.1 ADC_AnalogWatchdog

R T ADC RIRINET ThRE, SFEENENEENEEEET TR, SHAEIE
cRT.

This example demonstrates the analog watchdog function of ADC. When the voltage value of the
analog watchdog channel exceeds the upper and lower limits, it will enter the watchdog interrupt.
1.2 ADC_MulChannels_TriggerTimer_DMA

Lt pIiEZR 7 ADC RI DMA ZiEiateimiise, £ DMA SeaihifrhiIENZBiErIE E(E.

This example demonstrates the DMA multi-channel transmission function of ADC, which prints the
voltage values of multiple channels during the DMA completion interrupt.
1.3 ADC_SingleConversion_TriggerSW_IT

HAEBIER 7 ADC FI#TThEE.

This sample demonstrates the Interrupt function of ADC

1.4 ADC_Tempsensor_Polling

IWHBliEZR T ADC 1REREY Tempsensor g8, HiEIL &R OFTEIHIRE(E.

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

1.5 ADC_Vrebuf

I 5iER T ADC B9 Vrebuf ZHEE.

This example demonstrates the Vrebuf function of ADC.

1.6 ADC_Vrefint

ItERFiE7R 7 ADC B Vrefint THaE, @IJ Vrefint BHE, ATLAURHEL MCU RYHEBEEEE,

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_CompareGpioVs1_2VCC_Polling_lInit

It BIER 7 COMP LURESEIEITNAE, PA1 YEALURERIE RN, 32/64VREFBUF {E/LLIRES Galimian
A, 2 PA1BIEBEAT 32/64VREFBUF EB[ERY, LED ¥J=, /)\F 32/64VREFBUF E8/ERY,LED TR,
This example demonstrates the interrupt function of the COMP comparator, with PA1 as the positive
input and 32/64VREFBUF as the negative input. When the voltage of PA1 is greater than

32/64VREFBUF voltage, the LED lights up, and whenitis less than 32/64VREFBUF voltage, the LED
lights up.

2.2 COMP_CompareGpioVs1 2VCC_WakeUpFromStop

IERHFER T COMP LUIRRRIGEETNRE, PA1 {F/StURERIERIIN, 1/2VCC {EAtLRERTimiaAN, #EAN
stop t&zlf5, WITEEE PA1 ERYBINRRIE, FAEUfREE stop &=L,

This example demonstrates the COMP comparator wake-up function, with PA1 as the positive input
and 1/2VCC as the negative input of the comparator. After entering stop mode, the interrupt wake-up
stop mode is generated by adjusting the input voltage on PA1.
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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 checksum function. It performs a checksum on the data in an
array and compares the calculated checksum with the expected checksum. If they are equal, the LED
turns on; otherwise, the LED turns off.
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4 DMA
4.1 DMA_SramToSram

LEEHIiEZR T DMA )\ SRAM 2| SRAM S48 ERITIRE(SRAM FSMR Z ENEMBIEHIESERRIMR
=TSN

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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5 EXTI

5.1 EXTI_ToggleLed_IT_Init

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

This sample demonstrates the functionality of GPIO external interrupts. Whenever a falling edge is
detected on pin PAO, an interrupt is triggered, and the interrupt handler toggles the state of the LED.
5.2 EXTI_WakeUp_Event

IHEEIER Y stop #RIU T, GPIO SMERE4IREETHAE,

This sample demonstrates the GPIO external event wake-up feature in stop mode.
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6 FLASH
6.1 FLASH_PageEraseAndWrite

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

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

6.2 FLASH_SectorEraseAndWrite

IR T flash sector &% page SINREE.

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

Puya Semiconductor 8 / 30



PY32MD550 Reference Manual V0.5.0

7 GPIO
7.1 GPIO_FastlO

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

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

7.2 GPIO_Toggle

HAFFIER T GPIO titez, BC&E LED 5| mtiE(, FE&EME 500ms &#F&—IX LED 5|
BB, E1TRER, AJLABE LED KTIRNE,
This sample demonstrates GPIO output mode by configuring the LED pin as a digital output. The LED

pin's level is toggled every 500ms, causing the LED to blink. Run the program to observe the LED
blinking.

7.3 GPIO_Toggle_lInit

HHBIREZR T GPIO iRz, BCE LED SIMAHFHEERT, FEEM 500ms FEE—IX LED 3|
BB, =171, FILAEE) LED KTk,

This sample demonstrates GPIO output mode by configuring the LED pin as a digital output. The LED
pin's level is toggled every 500ms, causing the LED to blink. Run the program to observe the LED
blinking.
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8 12C
8.1 12C_TwoBoards_Com_DMA_Init

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

This sample demonstrates I12C 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.

8.2 12C_TwoBoards_Com_IT_Init

HHEPER T 12C BTV TIER, ENSTEMIULE 15byte EiE, AEBEHREMILAIZRT
15byte #E, £, MHUREEIERINE, ETFIMUR ERINTGET ERRE.

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.

8.3 12C_TwoBoards_Com_Pollig_Init

HEIER T 12C B EEEIUH TER, ENSEMILAIE 15byte iR, AEBIREMIAIER
15byte #E, £, MHUREEIERIIE, ETFIMUR ERINTGET ERRE.

This sample demonstrates 12C 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.

8.4 12C_TwoBoard_Com_DMA_MEM_Init

IEEREGIER 7 M 12C @i DMA R TIEN, MALER EEPROM SMEIT A P24C32, I NRAFIR
e, ENEREMINBAN 15 FTRIEHE (0x1-0xf) , PAIEM EEPROM HrisEERE NRIEE. SEENAINIE,
FHWRERVINT T E= IR,

This sample demonstrates communication between the master device and the slave device using
I2C with DMA. The slave device uses the EEPROM peripheral chip P24C32. When the user button
is pressed, the master device first writes 15 bytes of data (0x1-0xf) to the slave device, and then

reads the written data from the EEPROM. Upon successful read, the LED on the master board
remains continuously on.
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8.5 12C_TwoBoard_Com_DualAddr_IT_Init

HHEPER T 12C BIHERATVHITIER, ENSTEMIULE 15byte EiE, AEBEHREMILAIZRT
15byte #iE, £, MHUREEIERTINE, ETFIMUR EAINTGET ERRE.

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.

8.6 12C_TwoBoard_IndefiniteLengthData_IT_Init

teREpliER TS o0, ENAREREREE, MURRAEREE. ETRMUAE 10 FPE)
IR (0~9), AEMVEEKEEE (0~9) FEIIEOFIED; ENEMILAIX 100 FHEHE (1~100), A
FEMHEBEEE (1~100) FHEEEROFTED; EHEMTILE 10 FHREEE (0~9), ARMIEELEL
#& (0~9) FEIEBOFTED,

This example demonstrates how the host sends variable length data and the slave receives variable
length data through interrupt mode. The host sends 10 bytes of data (0-9) to the slave, and then the
slave receives the data (0-9) and prints it through the serial port; The host sends 100 bytes of data (1-
100) to the slave, and then the slave receives the data (1-100) and prints it through the serial port; The

host sends 10 bytes of data (0-9) to the slave, and then the slave receives the data (0-9) and prints it
through the serial port.
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9 12S
9.1 12S_TwoBoards_FullDuplex_DMA

LEREGFIZRT 12S E415 128 MTLLADMA B TBERYEDR, 12S FAN5TA 12S MLAIEEE 0x1~0x10,
12S MHIZIREIEERES, B 12S EHEAREWE 0x1~0x10, = 12S AU 12S MUAIHZRWEEERT, /)
ITRTFESIRE, BUWINT TR,

This sample demonstrates communication between the 12S master and 12S slave using DMA. The
I12S master sends data 0x1 to 0x10 to the 12S slave. The I12S slave receives the data and sends back

data 0x1 to 0x10 to the 12S master. When both the I12S master and 12S slave successfully receive the
data, the LED will be constantly on. Otherwise, the LED will be blinking.

9.2 12S_TwoBoards_FullDuplex_IT

IEEREBIERS 128 £S5 128 MNTLLAFRBTS U TBERYED, 12S EAN55M 12S MLAIEEE 0x1~0x10,
128 NIEIEEER, B1R 128 EHURIAEGEE 0x1~0x10, =5 12S A 128 MHLBTHIZITEERRT, /)
TAETFESRE, SUWINTEFIRNRRES.

This sample demonstrates communication between the 12S master and I12S slave using interrupt. The
I2S master sends data 0x1 to 0x10 to the I2S slave. The I12S slave receives the data and sends back

data Ox1 to Ox10 to the 12S master. When both the 12S master and 12S slave successfully receive the
data, the LED will be constantly on. Otherwise, the LED will be blinking.

9.3 12S_TwoBoards_FullDuplex_Polling

IEEREGIRRS 128 S 128 MHLLARIES VB TIBERYER, 128 5T 12S MHLARIEEHE 0x1~0x10,
128 NHEIEEHER, B1R) 128 EHURIAEGE 0x1~0x10, =5 12S A 128 MHLBTHIZIREERRT, /)
TAEFESRE, BUINTLTFIRMFRE,

This sample demonstrates communication between the 12S master and 12S slave using polling. The
I12S master sends data 0x1 to 0x10 to the I12S slave. The I12S slave receives the data and sends back

data 0x1 to 0x10 to the I12S master. When both the I12S master and I12S slave successfully receive the
data, the LED will be constantly on. Otherwise, the LED will be blinking.
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10 IWDG

10.1 IWDG_Reset

tHGER Y IWDG B PaTheE. BRI MUNERITEEN 17, St 1 e, ZAasEE
i, WBILEESREEIAIE (main EZL while fEFRFAMTEE), STLIREREIAT™ER: WIREXER
BHENT 170, RFReBIERIEIT (LED KTIANE); WSRRAATERET 1 70, BFRs—BEWENR (LED
KTHEK)

This sample demonstrates the IWDG (Independent Watchdog) functionality. The watchdog is
configured with a reload value of 1 second. Once the watchdog timer reaches 1 second, the system
will be reset. By adjusting the time for feeding the watchdog (code in the main loop), the following
observations can be made:lf the feeding time is less than 1 second, the program can run normally

(LED blinks);If the feeding time exceeds 1 second, the program will be continuously reset (LED turns
off).
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11 LPTIM
11.1 LPTIM_ContinuousMode_WakeUp_WFE

LHEBERT LPTIM EEiE 4 I%EE STOP &1,

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

11.2 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.
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12 LPUART
12.1 LPUART_HyperTerminal_DMA

AR 7 LPUART B9 DMA SEUVARIXAIEEEE, LPUART ECE /9 115200, HuEAz8, {F1E467 1,
RRIefi None, FEFIZITIEFE, fIEMRRNMER, AEEE LM TR 12 NEUE, Hi0 0x1~0xC,N
MCU BN EIRIEIRRRREE] LA, ASFTEERER.

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.

12.2 LPUART_HyperTerminal_IT

IHEREBEZR 7 LPUART RIFRBTSZUAIRAIHRISEYE, LPUART BC&J9 115200, #UE(I8, =1L 1,
Gz None, FHFHIEITIERFE, FIENERER, AEBI LA TA 12 MEUE, Hla0 0x1~0xC,u
MCU BN 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.

12.3 LPUART_HyperTerminal_Polling

IHEREBER 7 LPUART RURCIASTURIRAIRISEE, LPUART BC&J9 115200, #UE(I8, {=1EAZ1,
1R¥afz None, FHFHIZITIERFE, FIENERER, AEBI EAHITA 12 MEUE, 540 0x1~0xC,u
MCU SN EIRIEIRBIR 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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13 OPA

13.1 OPA_PGA
IHREBISET T OPA RORTARTRISAEHASETIAE, OPA HURIHISS IR HIER 2 fEA0F FEE.

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

13.2 OPA_Standalone
A BIER 7 OPA RYIRIZIRTTNEE, OPA RfintliHimiasE, Hitinsim b Eir—HFRIEE(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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14 PWR
14.1 PWR_LPRUN

R THAFDRE lprun 1820,

This example demonstrates entering and exiting the Iprun mode.

14.2 PWR_PVD

It pER 7 PVD BBIEIGNITHEE. SEBEERT 2.8V Y, LED 2/R%, 5T 2.8VES, LED T&IE
WO

This sample demonstrates the PVD (Programmable Voltage Detector) voltage detection functionality.
When the supply voltage is lower than 2.8V, the LED will light up. When the supply voltage is higher
than 2.8V, the LED will turn off.

14.3 PWR_SLEEP_WFI

LEEEAIEZR T sleep #&z0T, GPIO SMEBrHITIREZINRE,

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

14.4 PWR_STOP_WFE

LRGSR 71 stop BT, fEF GPIO SH{HI%EE,

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

14.5 PWR_STOP_WFI

IHEREBRDR 77 stop #RZUT, {£F GPIO FlfisEs,

This sample demonstrates waking up from stop mode using GPIO interrupt.
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15 RCC
15.1 RCC_HSE_OUTPUT

LEEEpliEZR 7RSS hEEIHI0RE, BI%t HSE iRz,

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

15.2 RCC_HSI_OUTPUT

EEEpliER 7 RIshEEIHINRE, ATt HSI K.

This sample demonstrates the clock output function, which can output the HSI waveform.

15.3 RCC_LSE_OUTPUT
HREBIE R TSR SRR E R LSE, FHEiT MCO 2 |Hite R Fmdeh,

This example demonstrates setting the system clock to LSE and outputting the system clock through
the MCO pin.

15.4 RCC_LSI_OUTPUT

BRI 7B R SRS HNZE S LS|, FH@id MCO 5|k R Ferd 4,

This example demonstrates setting the system clock to LS| and outputting the system clock through
the MCO pin.

15.5 RCC_PLL_OUTPUT
HREBIER T B SRAHTIAE, TTEHIL HSI VBRI PLL .

This sample demonstrates the clock output function, which can output PLL waveform with HSI as the
source.

15.6 RCC_Sysclock_Switch

ItEREplER T RSshE0iR, B LSI J#RE HSE,

This sample demonstrates clock switching from LS| to HSE.
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16 RTC

16.1 RTC_Alarm_lInit

L EEBER RTC BOREhRRRThARE, 722048 aShowTime RERUSFIATE, 7E54A aShowDate HERY
BIHER, HXZRHER, LED J&%=

This sample demonstrates the alarm interrupt function of the RTC. It displays the current time in the
array aShowTime and the current date in the array aShowDate. When the alarm value is reached,
the LED will light up.

16.2 RTC_WakeUpAlarm_Init

IEREpEREE RTC Mg 1S 241 MCU ) STOP &z MIREE, &RIREESENE LED, LED
EEEEpRA 1s £,

This sample demonstrates waking up the MCU from STOP mode approximately every 1 second using
RTC alarm interrupt. Each time the MCU wakes up, the LED will toggle. The interval between LED
toggling is also approximately 1 second.

16.3 RTC_WakeUpSecond_|Init

tEEpliE B RTC FOehlf STOP RV TNIREE, IREESS, AMTATINRRRE, SULTIRRRE.

This sample demonstrates waking up the MCU from STOP mode using RTC second interrupt. After
waking up, the LED will be in a blinking state. Otherwise, it will be turned off.
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17 SPI

17.1 SPI_TwoBoards_FullDuplex_DMA

B Bl = B iR B Sample
Description============================================S=S=====SSSSS==SSSs=======
============|ItFFI 27 F DMA B OIMEED (SPI) SIMBREUEN T RITAHTREE
~, EIRBRAEESHIH SCK, 1BiZ MOSI/MISO 5 |fiiRiX/A21EdE. MIREBIE MOSI/MISO 5 |Rii#E
W/ RIEEIRE, SURLATAURMAY SCKIGRIEHMBAL, TRENTEES.

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.

17.2 SPI_TwoBoards_FullDuplex_IT

B fl fE AR BE Sample

Description::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
============|WI¥FHI 2R BHIYTEOIMIEO (SPI) S5IMBEREUSN T ET A TEEAE
=, FIRFIRALBESATED SCK, @iE MOSI/MISO 3 | &EAZKEEE. NIREEIE MOSI/MISO 3 |z
W RIEETE, HARLAENIRMAY SCKIBERISHMBNAL, RSN TIEE.

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.

17.3 SPI_TwoBoards_FullDuplex_Polling

B B A i BA Sample

============|l{{FHIZFI AN EOINIZD (SPI) SIMRRELENTHRITHARITIBEE
o, EIREBRMLESHER SCK, 1B MOSIMISO 5|lAIX/EKENE. MigEiBIT MOSI/MISO 5|
WAREEHE. SURUAENRMAY SCKIBRIESHBEAL, TREWNTE(E.

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
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master to complete full-duplex communication.
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18 TIM

18.1 TIM1_6Step_lnit
LEHEEBIRITSRERTZRINEE 755 PWM BUF=4E"AYiE R, 181Y systick FlF{EJ/9 COM commutation 25
HaOfAIR, S (TRIEBHAT) #amA,

This sample demonstrates advanced timer function 'six-step PWM generation', systick interrupt as
COM commutation event trigger source to achieve commutation (brushless motor).

18.2 TIM1_ComplementarySignals_Init
IHAEBIER 78R TIM1 i =E&EIER D 10Hz S==EED 500 25%. 50%. 75%H) PWM isRZLAR (]
NE*MES.

This sample demonstrates the generation of three PWM waveforms with  frequencies of 10Hz and
duty cycles of 25%, 50%, and 75% using TIM1. It also generates their complementary signals.

18.3 TIM1_DmaBurst_lInit

IEEREBEZR 7 TIM1 B9 DMA Burst (£, EcE TIM1 75 PWM RR, EFiffitR DMA EHsK. &
IXFEEEFTHRTETHE TIM1DataBuff[PRYEIRIRFS A RCR #1 CCR1 1788, 238 PWM BKHRISZ
EEFmZ S =SEURYRKIPELE.

This sample demonstrates the DMA Burst transfer of TIM1. It configures TIM1 in PWM mode and
triggers DMA transfer requests on update interrupt. Each time an update interrupt occurs, the values

in TIM1DataBuff[] are sequentially written to RCR and CCR1 registers, changing the duty cycle and
the number of pulses for the PWM waveform.

18.4 TIM1_InputCapture

LEEpEZR T TIM1 RIBINERTNEE. ECE PAS JUiBiE 1 RYMING ), 555 B FHI EFHoRI S
KRR, FHERR TR ESE LED,

This sample demonstrates the input capture functionality of TIM1 . Configure PAS8 as the input capture
pin. Whenever an rising edge is detected on PA8, it triggers the capture interrupt and toggles the LED
in the interrupt callback function.

18.5 TIM1_OC_Toggle

LERBER T TIM1 RORIEECBART. B3R/ EERIEIE 1(CH1)RYRILEIRETE PA8, FHSaR/ILLREIE
1(CHFRE N BN E
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This sample demonstrates the output compare mode of TIM1. The output of capture/compare
channel 1 (CH1) is mapped to pin PA8. Capture/compare channel 1 (CH1) is enabled and set to
compare output toggle mode.

18.6 TIM1_OnePulseOutput

IHRERER 7 TIM1 RUSERBKTHE, BLE TIM1 AMER AR, fATRA TI2FP2, 18iE 1 3 PWM2
B, MEIE PAS, @& 2 AMNED, MEIF) PA9, ¥4 PA9 HISTIEI—N EFHERT, PA8ZER 20ms
BRrFE—NEmE I 80ms HIBKT.

This sample demonstrates the single pulse mode of TIM1. TIM1 is configured in slave mode trigger
mode with TI2FP2 as the trigger source. Channel 1 is configured as PWM mode 2 and mapped to
pin PA8, while channel 2 is configured as input mode and mapped to pin PA9. When an rising edge
is detected on PA9, a 20ms delay is applied, and then PA8 will output a pulse with a width of 80ms.
18.7 TIM1_PWM_Init

LEEEpliEZR 7 (R TIM1 PWM2 fRzCiH =EREIERI9 10Hz GESEED 517 25%. 50%. 75%H) PWM iR
.

This example demonstrates the use of TIM1 PWM2 mode to output three PWM waves with a
frequency of 10Hz and a duty cycle of 25%, 50% and 75%, respectively.
18.8 TIM1_TIM3 Cascade

LEREEAIEZR T TIM1 30 TIM3 4REBRAY 32 {it4ies, TIM3 fEH, TIM3 RUmHES{EA TIM1 RIEARS
B, TIM3 8 1ms IHE—IR, 1181 1000 )REF4iEH, TIM1 HHE—IR.

This sample demonstrates the cascading of TIM1 and TIM3 as a 32-bit counter, with TIM3 as the
master and the overflow signal of TIM3 as the input clock of TIM1. TIM3 counts every 1ms, and after
counting 1000 times, it overflows and TIM1 counts once.

18.9 TIM1_TimeBase_lInit

HEEEpEZR T TIM1 BISEFTRBRTIRE, AEEF-RUhElsE LED,

This sample demonstrates the update interrupt function of TIM1, and toggle the LED in update
interrupt

18.10 TIM1_Update DMA_Init

HEEEpIEZR 74 TIM1 Fh{ER DMA (SHEdEIITHEE B DMA ) SRAM FiiRiz##ES] ARR Z17a85E
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I TIM1 EFERAZRAL, TIM1 S5—)Rimth/E LED EB%E X BEERTa)ERR/9 1000ms, DMA SEUERZ
F| TIM1_ARR,55JX LED #P#5(alfR/s 900ms, LALLEHE &/ LED ER¥%iEIFE/Y 100msDMA #RIZ45
R,LED {R¥F 100ms AYEBEEAIFRIAINE.

This sample demonstrates the use of DMA to transfer data in TIM1, copying data from SRAM to the
ARR register to achieve varying update periods for TIM1. After the first overflow of TIM1, the LED will
toggle, with a time interval of 1000ms. After the data is transferred to TIM1_ARR using DMA, the LED
toggling interval gradually decreases: 900ms, 800ms, 700ms, 600ms, 500ms, 400ms, 300ms, 200ms,
100ms. Finally, the LED will blink with a constant toggling interval of 100ms.
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19 UART

19.1 UART_HyperTerminal_DMA

AR 7 UART B9 DMA JSTURIEFIEREE, UART BCE/9 115200, HUE(Z8, FIL 1, RIS
{iZ None, FEFHEITIERF/R, HIEMENER, ARET LA TR 12 MNEEE, B0 0x1~0xC,N MCU
SR RIRVEIERIRRIER LA, AEHTENERER.

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

19.2 UART_HyperTerminal_IndefiniteLengthData_IT

IHEREBER 7 UART RSP S TURESF A IREWE, UART ECE 9 115200, #4E(78, FIEA 1,
I None, FHFEITIEFE, AEBE LU TREBKENHIE (R 128bytes), U0
0x1~0xC,U MCU B RIr VSRR AR IE R AN,

This example demonstrates the interrupt method of UART to send and receive variable length data.
UART 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.

19.3 UART_HyperTerminal_IT

HAEBIER 7 UART RO sURIEFIEEE, UART BCE )9 115200, #UE(L 8, 1F1EG 1, BEG(
None, F&FIEITiERFE, FIEERER, REEI LA TR 12 MNUE, a0 0x1~0xC,U MCU &
IR NSRRI RIEE LA, AEFTENERER.

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

19.4 UART_HyperTerminal_Polling

HRBER T UART RURCIIS TUAIRAIRIEEE, UART ECE 9 115200, HUE(8, F1EAI 1, BRI
None, FEIFHZITIERFG, IERENMER, AEBE LUV A 12 N R, #l20 0x1~0xC.U MCU &
IEREIRTEHERIX XS LN, ARFTEDERER.

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

AR 7 SCI B RTRFEIGNITHEE, EAMUARIX 1 FRATRIEEIGNZFRF 0x55, WIS MCU &
Fk%, MIREIZ#F: Auto BaudRate Test,
This example demonstrates the automatic baud rate detection function of SCI. 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.

20.2 SCI_HyperTerminal_DMA

R T SCI B9 DMA SR AIRFIEKEEE, SCI EEER 115200, #UEAI 8, (EIEAL 1, RI&AI
None, FEFHEITIERFG, HEENMER, REBE EAHTR 12 NMEE, 510 0x1~0xC, A MCU &
IR NSRRI RIEE LA, AEHENERER.

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

20.3 SCI_HyperTerminal_IndefiniteLengthData_IT

IEEREBER 7 SCI AT TUREF A EIREUE, SCIECE 115200, HUEALI8, F1EA 1, B8
{iZ None, P& FHiEITIEFfE, RARET LA TRESKENEYE (REY 128bytes), Hl40 0x1~0xC,
W MCU B EIRIE R B RIER L.

This example demonstrates the interrupt method of SCI to send and receive variable length data. SCI
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 SCI_HyperTerminal _IT

tHEBIETR T SCI RIFRl A T AEFIEIKEE, SCIECE A 115200, #4EAL 8, 51EA7 1, I&AI None,
THHEITIERE, FIERNMER, RREE LU TA 12 MR, 180 0x1~0xC, N MCU =4BiIT
BIREIREIRREE LR, ATSFTENERER.

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
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20.5 SCI_HyperTerminal_Polling

IHEBIER T SCI BRI TN AXFIRKENE, SCIECEN 115200, HUE( 8, =147 1, BEE{TI None,
THEHETERE, HHERMEE, AEBE LT 12 18R, 510 0x1~0xC,N MCU =iB#E
BREIRBIRREE LA, ASHENERER.

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

20.6 USART_SyncCommunication_FullDuplex_Polling

HREBISET 7 USART EISEIBISTIAE, USART REMENEN. SPHREIEAMIL, REREHRES.
7E USART @& IRMHEERIET, EMNERENTBLE,

This sample demonstrates USART synchronous communication, with USART devices as masters and
SPI devices as slaves, communicating in polling mode. With synchronous clock provided by USART
equipment, master and slave complete full duplex communication.
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21 UTILS

21.1 UTILS_ConfigureSystemClock

ARG EEENAIBCE SYSCLK(ZRSAT4), HCLK(AHB Af4h), PCLK(APB Beh), 1@id MCO iHER
SFERTER 72MHz,

This sample demonstrates how to configure SYSCLK (system clock), HCLK (AHB clock),and PCLK
(APB clock), and outputs the system clock of 72MHz through MCO.
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22 WWDG

22.1 WWDG_IT

ItEREBEZR 7 WWDG RUIRRIMREZRITINRE, B PEHELERR T iTHE8E] 0x40 BIF=4E i, FrihiRie,
LR E RS
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.

22.2 WWDG_Window

ISR T WWDG B9 BOEI e, Bi& WWDG BIEMO LR (TRREER 0x3F), FBFiEd
delay FERTRREY, FRERFERZE WWDG HHEIEORBETIRIOME, B LED KTiAKk, sTLAFIEEOR
IRIEFHRES 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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