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1 ADC

1.1 ADC_AnalogWatchdog

IbEEHIET Y ADC ROUIRIUEIIAIEE, SHBELENNEENBEEEE L TR, SEANEN
FRif.

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

IbHHIiETR T ADC f9ZiEiE DMA (EiRITNEE.

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

1.3 ADC_SingleConversion_TriggerSW_IT

IEHGIRTT ADC FBRIDEE,

This sample demonstrates the Interrupt function of ADC

1.4 ADC_Tempsensor_Polling

WHBIER T ADC tEREY Tempsensor IR, FiBidEEOITENLBE(E.

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

BbHBIiER T ADC BY Vrefbuf IJEE.

This example demonstrates the Vrefbuf function of ADC.

1.6 ADC _Vrefint

BbHEBIEZRT ADC BY Vrefint IDgE, @i Vrefint B8, RJLARIEL MCU RYfEBEE(S.

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_WakeupFromStop

IHEGIER T COMP LLERESIRERINGE, PB1 {EJILLELZEIEIRIGAN, 1/2VCC {ERLLEEEMIRIAN, i#
A stop &3Uf5, BiZiAEE PB1 LRVIANERIE, FHErhERIGER stop R3K,

This example demonstrates the COMP comparator wake-up function, with PB1 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 PB1.

2.2 COMP_CompareGpioVs1 2VCC_Window

IbHEEGIERT COMP LLAkERRY window TNEE, ELERER 1 IEiRAILLARRS 2 RYIESR(PAT){EJI%A , 1/2VCC
{EALLEEE GRS, 2 PA7 RIEBE(E/TF 1.65V BS,LED XT3, XF 1.65V B,LED ¥T=.

This example demonstrates the window function of the COMP. The positive terminal of the
COMP1 is connected the positive terminal of the COMP2(PA7).1/2VCC used as the negative

terminal of the COMP1.When the voltage value of PA7 is less than 1.65V, the LED is off, and
when it is greater than 1.65V, the LED is on.

2.3 COMP_CompareGpioVs1_2Vrefint_Polling

ILHEBIEZ T COMP ELERESECIATNEE, PB1 {E/ILLARZRIEIRSAA , 1/2VREFINTF {EJIELERESCAiRIAN .
%4 PB1 BYEBEXTF 1/2VREFINT EBERY, LED %T%, /JvF 1/2VREFINT EBEHRT,LED kTR,

This example demonstrates the polling function of the COMP comparator, with PB1 as the
positive input and 1/2VREFINT as the negative input. When the voltage of PB1 is greater than

1/2VREFINT voltage, the LED lights up, and when it is less than 1/2VREFINT voltage, the LED
lights up.
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3 CORDIC

3.1 CORDIC_Sin_DMA

IbHBIiER T CORDIC B9 sin F&ITEINEE WA SRS REBEER DMA (&6

This sample demonstrates the sin function calculation capability of CORDIC, with both input
data and results being transmitted using DMA.
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4 CRC

4.1 CRC_CalculateAndCheck

IbHEHETR Y CRC I8I06E, BEN— M HMABNEIRHTERIE, FHNREESECHRIEEHRTLL
¥, 18N LED }T5=, &M LED TIEXK.

This sample demonstrates the CRC function, which performs a CRC calculation on the data in
an array and compares the result with the theoretical value; if equal,the LED is on, otherwise
the LED is off.
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5 CTC

5.1 CTC_Autotrim_lInit

LWHEEFIEZRT CTC (M LSE {{{SErhBEIENE HS148M BISRAITHEE,

This example demonstrates the function of CTC using LSE as a reference clock to
automatically calibrate the HSI48M clock.
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6 DAC

6.1 DAC_GenerateConstantSignal_TriggerSW

BbHEGIER T DAC RYSEILEINGE, iBid PA4 §aith 1/2 (REBFEBERY(E.

This example demonstrates the output function of DAC, which outputs a value of 1/2 supply
voltage through PA4.
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7 DMA

7.1 DMA_SramToSram

It {iEa 7 DMA )\ SRAM El SRAM (s EHERITIEE(SRAM FIIMZ Z IAUEMAIFHIESEHRRING
HHIIEE).

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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8 EXTI

8.1 EXTI_Toggled_IT_lInit

IbEEBIESR Y GPIO SMaRFRERTDEE, PB6 S|H LRYE—ANTIFinHES =L, hERRLH LED TS
BEE—IR,

This example demonstrates the GPIO external interrupt function, where each falling edge on
the PB6 pin generates an interrupt, and the LED light in the interrupt function flips once.

8.2 EXTI_WakeUp_Event

BbHEBIERT stop1 RILF, GPIO SMEBHRHIREELNEE.

This sample demonstrates the GPIO external event wake-up feature in stop1 mode.
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9 FLASH

9.1 FLASH_PageEraseAndWrite

IbtFBliER T flash page #Bi&F page SIEE.

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

9.2 FLASH_SectorEraseAndWrite

WHBIERT flash sector RN page SINEE.

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

10.1 GPIO_FastlO

FHEFIEZERT GPIO B9 FAST 10 ithThEE, FAST 10 EERILUAEI SRR HIEEERE.

This sample demonstrates the FAST 10 output function of GPIO, and the FAST IO speed can
reach the single cycle toggled speed.

10.2 GPIO_Toggle

WHEGliERT GPIO ftitRst, BLE LED SIilh&=FmibiEzt, FHHESIR 100ms EitE—)X LED 5|
B, 151712/, aJLAFE LED kTN,

This sample demonstrates the GPIO output mode, configure the LED pin as digital output
mode and toggle the LED pin level every 100ms, run the program,you can see the LED toggle.

10.3 GPIO_Toggle_lInit

WHGIERT GPIO ftitRst, BLE LED SIil&=FmibiEst, FHHESIR 100ms EitE—X LED 5|
B, 151712, aJLAFE LED XTI,

This sample demonstrates the GPIO output mode, configure the LED pin as digital output
mode and toggle the LED pin level every 100ms, run the program,you can see the LED toggle.
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11 12C

11.1 12C_TwoBoards_Com_DMA _Init

IbHEEBIER T 12C &3 DMA FRETTIEN, ENFSRMILLE 15byte FiiE, REBHRITMINAZER
15byte EiE, EHL. MHURIEIERING, ENMAMMIURLNIMTILTF "ER" K.

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.

11.2 12C_TwoBoards_Com_IT Init

WHEGIERT 12C BEREARBTEN, ENFTXEMINEKEIE 15byte iR, AEBIEEMANLIERD
15byte #0E, EH. MIIRUEGERRING, ENHMIREBMTRTF "= KRS,

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.

11.3 12C_TwoBoards_Com_Pollig_lInit

IHEHIETRT 12C BIRAAXHITER, EHFXRMIEE 15byte &iE, ARBIRIMINEERN
15byte 442, M. MPURIEIERTINE, ENFMNRLAIMNTLEF "BR" RS,

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.
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11.4 12C_TwoBoard_Com_DMA_MEM_Init

IbHEGIEZ T 4 12C i@id DMA FXi#{TiEiH, MALER EEPROM SMZiSH P24C32, ZTFHFIR
BRE, EtNERAMINSA 15 FHRIEHE (0x1-0xf), PAFR EEPROM FRiEEVS \RIEIHE. BRI,
R ERIMTRTF “ER" KE.

This sample demonstrates communication between the master device and the slave device
using 12C 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.

11.5 12C_TwoBoard_Com_DualAddr_IT_Init

WHEGIERT 12C BB RETEN, ENFTEMINEKEIE 15byte iR, ABBIEEMANLIERD
15byte #iE, EH. MIIBUEGERRING, ENHMIIRERMTLTF “E5" KRS,

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.

11.6 12C_TwoBoard_IndefiniteLengthData_IT_Init

IHHER T BIHREAN, ENREREREEE, MURIAERERE, EMRMLE 10 FHH9
8 (0~9), ARMIRITEE (0~9) FEITROHTED; EHRMIALIE 100 FH5EHE (1~100), &
BEMTIRITER (1~100) FHEIROFTED; ENRMIEE 10 FHRIEE (0~9), REMIIEIRE
& (0~9) FHiBTROHTED,

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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12 12S

12.1 12S_TwoBoard_Communication_DMA

LEHEEGIRERS 12S EH5S 12S ML DMA BB {TIEERYEDR, 12S EHN5EM 12S MNZEEE 0x1~0x10,
128 MHISWEIERE, B 12S EHEREHE 0x1~0x10, = 12S EHIF 125 MHEINEUEERT,
IMNTRFERIKES: SUWMNTLFREIKE.

This sample demonstrates communication between the 12S master and 12S slave using DMA.
The 12S 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 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.

12.2 12S_TwoBoard_Communication_IT

BbHEEGIRRS 128 S 12S MHLLARERA H{TESRYEDT, 12S 4155 12S MHL&ZIXEIHE 0x1~0x10,
128 MHRIREIEIERS, BR 12S EHEALEHRE 0x1~0x10, = 12S EHF 125 MLRKIIEINEIERS,
IMTRFERIRTS: BUWIKTLFRFERE.,

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

12.3 12S_TwoBoard_Communication_Polling

IEHEBIERS 128 LS 128 LA N ITIESRYESR, 12S EHL5EM 128 MHNAIXEE 0x1~0x10,
12S MHRISEIERR, B 128 EMEREME 0x1~0x10, 4 12S EHFN 125 MIREIIERIZEIERS,
IMTRFERIRE: BUWIKTLFRFERE.,

This sample demonstrates communication between the 12S master and 12S slave using
polling. 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 12S master and 12S
slave successfully receive the data, the LED will be constantly on. Otherwise, the LED will be
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blinking.
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13 IWDG

13.1 IWDG_Reset

ILHEBIESR T IWDG &I 1aTN6E. BEEI OMERITEIEMN 17, Hiteks 1 R, RRIMWSLL.
B EEESERIREAEIE (main BE] while IBIFAPRINEE), RILIMZRSEILITER: MRSRXIRIEE
IVF 18, IEFEEBIERIETT (LED XTHK%); MRRMASEEE 1%, EFS—B#SEM (LED kTR
K.

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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14 LCDC

14.1 6800

LbHEGIiEZR T LCDC I&x) 6800 LCD FRAILNRE,

This sample demonstrateshe the function of LCDC to drive the LCD screen.

14.2 8080

LGSR T LCDC 385 LCD RAIThEE.

This sample demonstrateshe the function of LCDC to drive the LCD screen.
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15 LPTIM

15.1 LPTIM_ContinuousMode_WakeUp_WFE

BbEEBIERT LPTIM &L HIREE STOP 1854,

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

15.2 LPTIM_ContinuousMode WakeUp_WFI

BbHEGIETR T LPTIM ELHR rhETI%ER STOP 23X,

This example demonstrates the LPTIM continuous mode interrupt wake-up STOP mode.
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16 LPUART

16.1 LPUART_HyperTerminal_DMA

IbHBIERT LPUART Y DMA FUA&IXFNIZULEE, LPUART BoEJ0 9600, 4R 8, {S1Efi1,
HRIEHL None, FHHFIEITIERRE, HHRRER, RBRET LN TA 12 1 8#E, 40 0x1~0xC, M
MCU SHEIRISRIREIERIR ZIEE L, ARFIENGRIER.

This example demonstrates how to use LPUART to send an amount of data in DMA mode.
LPUART configuration is 9600 baud rate, data bit 8, stop bit 1, check bit None. After download
and run the program,Print the prompt message, and then send 12 data through the upper

computer, such as 0x1~0xC, the MCU will send the received data to the upper computer again,
Then print the end message.

16.2 LPUART_HyperTerminal_IT

IHBIERT LPUART RIFRBRG U RIEFNIRICEMHE, LPUART BCEJD 9600, SR8, {S1EfI1, #%
B6{sI None, FEHIZTTIZFR, HIENRTER, AREE LAN TR 12 MR, H40 0x1~0xC,l MCU
SICEEIR SRR ZIXE BN, ARITENERER.

This example demonstrates how to use LPUART to send an amount of data in interrupt mode.
LPUART configuration is 9600 baud rate, data bit 8, stop bit 1, check bit None. After download
and run the program,Print the prompt message, and then send 12 data through the upper

computer, such as 0x1~0xC, the MCU will send the received data to the upper computer again,
Then print the end message.

16.3 LPUART_HyperTerminal_Polling

IHBIRTRT LPUART RO NRIEFNIZICEE, LPUART BB 9600, HE(L 8, {S1Lfi1, %
B6{i None, FHFHIGZITIEZERFE, HEMRTER, AREE LA TA 12 N EHE, H140 0x1~0xC, MCU
SICEEIR SRR ZIXE BN, ARITENERER.

This example demonstrates how to use LPUART to send an amount of data in polling mode.
LPUART configuration is 9600 baud rate, data bit 8, stop bit 1, check bit None. After download

and run the program,Print the prompt message, and then send 12 data through the upper
computer, such as 0x1~0xC, the MCU will send the received data to the upper computer again,
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Then print the end message.

Puya Semiconductor 22 / 41



PY32E407 Reference Manual V0.0.1

17 OPA

17.1 OPA_PGA

BbHEBIER T OPA R fRIZtB I AZEIIAE, OPA RYtithin 2 iahIE R 2 fSRYBEE.

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

17.2 OPA_STANDALONE

UbHEEGIRR T OPA RUIRIZIEULNEE, OPA Rt infNieithinkElE, WihineinLIER—HRYEEE.

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.

Puya Semiconductor 23 / 41



PY32E407 Reference Manual V0.0.1

18 PWR

18.1 PWR_LPRUN

BbEEBIER T HANFLR L Iprun 83X,

This example demonstrates entering and exiting the Iprun mode.

18.2 PWR_LPSLEEP_WFI

BbHEBIETR T Ipsleep RIUT, GPIO SMEBrRERIGERLDRE.

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

18.3 PWR_PVD

, =¥ 3.0VE, LED TR

it

IbHEGlER Y PVD HEISIIEE. SLAEAERT 3.0V i, LED &=
wo

This sample demonstrates the PVD (Programmable Voltage Detector) voltage detection
functionality. When the supply voltage is lower than 3.0V, the LED will light up. When the
supply voltage is higher than 3.0V, the LED will turn off.

18.4 PWR_SLEEP_WFI

WHGIERT sleep T, GPIO 4MEBREFIRERINRE.

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

WHGIERT standby #&3UF, @id wakeuppin IREEINEE.

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

18.6 PWR_STOP1_WFE

IbHEHIETR T stop1 R3UT, GPIO SMIRSRIH-IRERIDRE.

This sample demonstrates the GPIO external event wake-up feature in stop1 mode.

18.7 PWR_STOP1_WFI

BbHEEBIER T £ stop1 BT, (R GPIO FRERIEEE,

This example demonstrates using GPIO interrupt wake-up in stop1 mode.
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19 RCC

19.1 RCC_HSE_OUTPUT

BbHEGliER T RSP LETEE, "ML HSE iRRZ.

This sample demonstrates the clock output feature that can output the HSE waveform.

19.2 RCC_HSI_OUTPUT

BbHEGUiETR 7 RIShasLEINGE, mIiath HSI R,

This sample demonstrates the clock output feature that can output the HSI waveform.

19.3 RCC_LSE_OUTPUT

ULHEBIIEZ T (E5E LSE, FHiEid MCO S1ilsEt LSE Bdth,

This example demonstrates enabling LSE and outputting LSE clock through MCO pin.

19.4 RCC_LSI_OUTPUT

BbHEGIiETR 7 (E6E LSI, Filid MCO Sk LSI BI#h.

This example demonstrates enabling LS| and outputting LSI clock through MCO pin.

19.5 RCC_PLL_OUTPUT
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BbHEGlER T RIShaaLETIDEE, "M PLL RS,

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

19.6 RCC_Sysclock_Switch

BbEEGIER 7 RISPEDIR, B HSI (16MHz) {HRZE HSE (24MHz).

This sample demonstrates clock switching from HSI (16MHz) to HSE (24MHz).
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20 RNG

20.1 RNG_MultiRNG _IT

BbEGER T BE PG, FESEHERITIEE.

This example demonstrates the ability to generate multiple random numbers by interrupt.

20.2 RNG_MultiRNG_Polling

IHEGER 7B aR, FES/MRENERITNEE.

This example demonstrates the ability to generate multiple random numbers by polling.
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21 RTC

21.1 RTC_Alarm_Init

IEHEGIET RTC ROEShrhERINEE, TEE14H aShowTime FRERAFIRIE, E414H aShowDate FETR
HpEE, HiXTBPMER, LED TRk,
This sample demonstrates the alarm interrupt function of the RTC. It displays the current

time in the aShowTime array and the current date in the aShowDate array. When the alarm
value is reached, the LED will light up.

21.2 RTC_WakeUpAlarm_Init

Lt GiETEIE RTC [@fhrhEiEE 1S £A1% MCU M STOP & FIGER, 8/ IGEESENSE LED, LED
Bzt 1s &4,

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, with an
interval of approximately 1 second between each toggle.
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22 SPI

22.1 SPI_TwoBoards_FullDuplex_DMA

IEHEGIEFIR DMA XEROIMSIED (SPI) 5/MERe SN THRITHAHRITESIER, EiRSERM
E{SHIEh SCK, &Eid MOSIMISO S| BilA&ixARITEE. MIREIET MOSI/MISO 5| BHEIL/ &I &R,
EURLAENIRMN) SCKIBRASHEBAL, SREWNTE(S.

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.

22.2 SPI_TwoBoards_FullDuplex_IT

ISR FIATRERTROIMNZIED (SP1) S5/MRBREUENTHRITHRHTESHESR, EigEEM
E{SHIEh SCK, &Eid MOSIMISO S| BilA&ixARITEE. MIREIET MOSI/MISO 5| BHEIL/Zix &R,
EHELAENIR RS SCKiBRIZHEBAL, THEWMTES.

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.

22.3 SPI_TwoBoards_FullDuplex_Polling

IHEFIEFIREIIEBEOINEO (SP) SHEREEMENITHTANETEENER, EiRERM
B(SRIth SCK, &l MOSIMISO SIMI&RXAZITEE. MiREFET MOSIMISO 5| MBI LIXEIE.
EURLAENIR R SCK iBRISHEIBAL, TREWMTIERE.

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
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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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23 TIM

23.1 TIM1_6Step_Init

BbHEHIETR 7R TIM1 7=4£ “738 PWM (55", SR 1ms 7£ SysTick RERfit&iRm, SCIRTRI
AR,

This sample demonstrates how TIM1 can be used to generate a "six-step PWM signal." The
commutation is triggered in the SysTick interrupt every 1ms to realize the commutation of the
brushless motor.

23.2 TIM1_ComplementarySignals_Init

LEEGESR T EA TIM1 i =0852%A 10Hz GBI 25%, 50%. 75%09 PWM iERZLAR ftbfi]
HEMSS, FHETMT 250ns PHFEEFFIEINEE,

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. It also generates their complementary signals and implements a 250ns dead-time
and brake function.

23.3 TIM1_DMABurst

IHGIERT TIM1 A9 DMA Burst {&45, B2& TIM1 3 PWM &30, SEFFERfiLE DMA (EEiER. £
IRF-EEFRFPEREE TIM1DataBuff[JFRRYEIZIRFFSA RCR #l CCR1 78, P13 PWM KHRYHZ
tbFNiZ h==LERRk I E,

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.
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23.4 TIM1_InputCapture

UHFIERT TIM1 Y5 NEIRTNEE, BCE PAS AiEiE 1 RIS, S55IHEEHM LA GRS
A AHERAPER, HTER BT IR P ESE LED,

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

23.5 TIM1_InputCapture_XORCh1Ch2Ch3

BEGIER T TIM1 II=BiERakMNHIATIEE. & PAS. PA9, PA10 BiBiE 1. iBiE 2, @E3RY
BASIH. 2581 SIHBEEEANSMAHIRPE, HEPERLCERELE LED,

This sample demonstrates the XOR input capture functionality of TIM1 using three channels:
PA8, PA9, and PA10 as the input pins for channel 1, channel 2, and channel 3, respectively.
Whenever there is a change in the level of any of the input pins, it triggers the capture
interrupt and toggles the LED in the interrupt handler.

23.6 TIM1_OC_Toggle

BEBIERT TIM1 RYSathEb AR, 1SHEER/ELEEE 1(CH1) A LIRETZ] PAS, FRiEiR/LLIREE
1(CHY) R E LB LB R

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.

23.7 TIM1_OnePulseOutput

BbHEGIER T TIM1 RIEREKHRRT. BB TIM1 AMEMERIR, MEiFEA TI2FP2, &8 1 J3 PWM2
830, BRGIZI PAS, EiE 2 MR, BRETEI PA9, & PA9 LISEI—ALFIGRS, PAS FER 20ms
BFEE—NEEY 80ms AIEKH.
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This sample demonstrates the single pulse mode of TIM1. TIM1 is configured in slave mode
trigger mode with TI2FP2 as the trigger source. Channel 1is 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.

23.8 TIM1_PWM_Init

BbEEGUER T (£ TIM1 PWM2 Rz =830/ 10Hz H=23EL3 1A 25%, 50%. 75%A9 PWM i
.

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.

23.9 TIM1_TIM3_Cascade

BbEEGUER T TIM1 1 TIM3 ZREARY 32 {iit#s8, TIM3 £, TIM3 RYiEHESIEN TIM1 AR
#, TIM3 8§ 1ms iH81—iX, 118 1000 REF=EiREE, TIM1 iHE—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.

23.10 TIM1_TimeBase_Init

BbHEEGIER T TIM1 RUSEFRFRERTNGEE, TESEF-RERRESE LED,

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

23.11 TIM1_Update_DMA
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BbEEBUER 7 7 TIM1 FR{EF DMA (EiGEERITNEE, 8id DMA M SRAM HifRis&iizE] ARR HFs55E
I TIM1 SEHiFFHAZE ML, TIM1 S5—iXifith /5 LED S#i%5, X ENEERIEEFRY 1000ms, DMA ISEIRRIE
2 TIM1_ARR, 5 =X LED Ei%:[@PEJ0 900ms, LA 3, & f5 LED EAREIA)FR/ 100msDMA #RiE4
R,LED {&§F 100ms RIEHEEIEIPRPIRE.

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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24 UART

24.1 UART_HyperTerminal_DMA

ILHEEBIRETRT UART R DMA SUAETISIGENE, UART BEE Y 115200, HEGL 8, S1E 1, I8
{if None, FEFHETTIERG, FIEMRRIER, AREI LM TR 12 1M 84E, FI%0 0x1~0xC, M MCU
SACRITEIREIRB R RIEE LN, ABIIENERIER.

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

24.2 UART_HyperTerminal_IndefiniteLengthData_IT

IHBIERT UART BFPERG NRETIISINAERENE, UART BCEJD 115200, #E(L8, (SLEfI1,
RIGML None, FEHIETTIERFRE, AREZ LUNTRESKENHE (R 128bytes), 40
0x1~0xC, W MCU SHEHRULEIRYEUEBIR&IEE_ LRI,

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.

24.3 UART_HyperTerminal_IT

IHEFGIET T UART BIFPBRA UARIEFHEINENE, UART BEEJD 115200, HUREL8, (SLE1, #I18
{ii None, FHFHEITIEFRE, FEMRTMER, ARBEE LM TR 12 MNEE, H40 0x1~0xC,W MCU
SICEEIR SRR ZIXE BN, ARITENERER.

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,
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Then print the end message

24.4 UART_HyperTerminal_Polling

ILHBIETR Y UART RSB NRIETIRICENE, UART BEEJ9 115200, EU4REA8, S1E( 1, £58
{if None, FEFHEITIEFRE, FEMRTMER, AREIE LN TR 12 PNEHE, H40 0x1~0xC,W MCU
SICEEIR SRR ZIXE LA, ARITENERER.

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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25 USART

25.1 SCI_HyperTerminal_AutoBaund_IT

WHEGERT SCI BB NRATEEIMNINEE, LAMNAZE 1 FHRIBISERNZFR 0x55, 1ER MCU £
Bk, MBEIZ$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.

25.2 SCI_HyperTerminal_DMA

I BIERT SCI A DMA S&IXFIEUEE, SCIEEM 115200, HUEL 8, {S1Lfi1, HRIG(
None, FHHIZITIERFR, FTHNRRER, RREE LN TR 12 MEHE, F40 0x1~0xC,I MCU &
IBIERIRIEIREIRRIER LGN, ARHENERER.

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.

25.3 SCI_HyperTerminal_IndefiniteLengthData_IT

IHBIRRT SCI MHhERA VAR IEFHRIIAEIREWE, SCIEIEM 115200, HEAL 8, F1EA 1, £3€
{if None, F&FHEITIEFRE, ARBE LU TRIESTKEANEUE (RiEid 128bytes), 40 0x1~0xC,
W MCU SHBIZITRIRIERBIR ZIEE LI,

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.
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25.4 SCI_HyperTerminal_IT

IbHEGIETR T SCI RIFRERSIURIEIZINENE, SCI EEEJT 115200, EHEL 8, fFIL(L 1, £RIS( None,
THRASTEREG, TERER, AEEE LN TR 12 A4HE, HI90 0x1~0xC, M MCU SiBi%IL
BIRVELER X RIEE LGN, PARHTENERIER.

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.

25.5 SCI_HyperTerminal_Polling

IHBIET T SCI RSN INAIEFIRISEHE, SCIBLEJT 115200, SMHE(L 8, {SLEAL 1, BBE( None,
THEHHETERFRE, TIMETER, AREI LA TR 12 N E#HE, H140 0x1~0xC, M MCU S4BT
FIREIEBIRZEE LGN, ARITENERER.

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.

25.6 USART_SyncCommunication_FullDuplex_Polling

IbHEBIESR Y USART RILE(SINEE, USART IRE(EAEN. SPHREEAMN, RATEIARES.
£ USART igSFiRILAL AT, EMNTRENTIES.

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

26.1 UTILS_ConfigureSystemClock

FHHEZETIUTEE SYSCLK(RESiAIH#), HCLK(AHB B3#h), PCLK1(APB1 Bd##). PCLK2(APB2
BI%h), FHEiE MCO At RFRIHhRY 8 5% OMHz,

This example mainly demonstrates how to configure SYSCLK (system clock), HCLK (AHB
clock), PCLK1 (APB1 clock), PCLK2 (APB2 clock), and output the 8-division 9MHz system
clock through MCO.
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27 WWDG

27.1 WWDG_IT

IEHEBIIEZR T WWDG RUIZRIIREEFRERTNGE, BT TiTEE 0x40 BIF=4rhiT, FhERFRIRGE,
AJLARGRE JBARSE .,
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.

27.2 WWDG_Window

IEEGIER T WWDG Y BOEI5I08E, &8 WWDG BB O.LR (TIREZER 0x3F), EFERiEE
delay (ERJEREY, IRRIERFREE WWDG iHEOR#TIREENE, &id LED XTI, ILAHIEREOR
IRIHRF=ESLIL,

This example demonstrates the window watchdog function of WWDG. Set the upper limit of the
window of WWDG (the lower limit is fixed at 0x3F).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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