PY32MD320 series

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

LL Library Sample Manual

PY32MD320 series
32-bit ARM® Cortex®-M0+ microcontroller

LL Library Sample Manual



PY32MD320 Library Sample Manual V1.2

1 ADC
1.1 ADC_ContinuousConversion_TriggerSW_Vrefint_Init

LEEpIiEZR T ADC #REREY VCC REFTIRE, BTSSR+ VREFINT f9{E, +EEH VCC BIE, FiEides
CIFTENHE,

This sample demonstrates the VCC sampling function of the ADC module. By samplingthe value of
VREFINT, the value of VCC is calculated and printed via the serial port.

1.2 ADC_MultiChannelSingleConversion_TriggerSW_DMA

IHAEGIER 7 ADC REIBIE DMA EiaiF WS OFTEDPU MEBIERIERE(E, PA4/PAS/PAG/PAT Jot&t )i
N, S8 1s £ME0O PA2/PA3 FTENYRIRIEE(E.
This sample demonstrates ADC data acquisition using DMA and printing the voltage values of four

channels via the serial port. PA4/PA5/PAG/PAT7 are analog inputs, andthe current voltage values will
be printed every 1s via the serial port PA2/PA3.

1.3 ADC_MultichannelSwitch

ItHEBIETR 7 ADC RIS @iE L,

This sample demonstrates the multichannel switching of ADC.

1.4 ADC_SingleConversion_AWD

IEREGIER 7 ADC RURRHIEIT 1ETRE, PA4 JtEHIAN, = PA4 EBEEREREN ETRS, Sif
NE PEHHT,

This sample demonstrates the analog watchdog function of the ADC. PA4 is an analog input,and

when the voltage value of PA4 is not within the set upper and lower limits, it will enter the watchdog
interrupt.

1.5 ADC_SingleConversion_TriggerTimer_DMA

IEREGIER 7 ADC REEIEIT TIM fAREEF BT DMA ZiRtR, PA4 AR, B8 1s S
O TENZHRIRYERE(E.

This sample demonstrates ADC data acquisition using TIM-triggered sampling and DMA transfer
mode. PA4 is an analog input, and the current voltage value will be printed via the serial port every
1s.
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1.6 ADC_SingleConversion_TriggerTimer_IT

HAEGIER 7 ADC REIEE TIM ftRRULTHIENEIE 4 REB/EE, PA4 HIEGAN, BIR 1s S
CFJENHRIAIEBE(E.

This sample demonstrates ADC data acquisition by triggering with TIM and  printing the voltage value

of channel 4. PA4 is an analog input, and the current voltage value willbe printed via the serial port
every 1s.

1.7 ADC_TempSensor_lInit

HHEFER T ADC ERAGREIERERINEE, 2R N Eka, BO&ER 200ms FTEl—RIFHENATEREE
MRS AISRAFE.

This sample demonstrates the temperature sensor function of the ADC module. After downloading
the program, the current temperature value and corresponding sampled value will be printed via the
serial port every 200ms.

Puya Semiconductor 3 / 27



PY32MD320 Library Sample Manual V1.2

2 COMP
2.1 COMP_CompareGpioVsVrefint_ HYST_lInit

LRGSR T COMP LUARESIRIGINEE, PAO1 {E/OLVERESIEIR AN, VREFINT {E/OLUERES iRt ,
PA0O {ELLIREeREIHiSE O, Bid % PAOT EAYMINERE, W PAOO 3B LAY AL,

This sample demonstrates the hysteresis function of the COMP comparator. PAO01 is used as the
positive input of the comparator, VREFINT is used as the negative input, and PAQO is the output port
of the comparator. By adjusting the input voltage on PAO1, the level change on the PAOO pin can be
observed.

2.2 COMP_CompareGpioVsVrefint_IT_Init

LEFEfIER 7 COMP LUARESHRITINEE, PAO1 {EOLbiRESIEIR AN, VREFINT {ELliREs GimtmN,
={TFER, PAO1 I 1.3V H[E, LED IT=,

This sample demonstrates the interrupt function of the COMP comparator. PAO1 is used as the
positive input of the comparator, VREFINT is used as  the negative input. When the program is running,
if a voltage of 1.3V is applied to PAO1, the LED will turn on.

2.3 COMP_CompareGpioVsVrefint_Polling_Init

ItEREiEZR 7 COMP LUiRERECIAITIAE, PAO1 {F/otLiReRIEmiA, VREFINT {EALLRERRIRHEIN
BISEEE PAO1 ERYMINEEE, SNRIELESmt RS AEE, LED TR, tLRESmHAS/oReT,
LED JTK.

This sample demonstrates the polling function of the COMP comparator. PAO1 is used as thepositive
input of the comparator, VREFINT is used as the negative input. By adjusting the input voltage on

PAO1, the LED will turn on when the comparator output state is high, and the LED will turn off when
the comparator output state is low.

2.4 COMP_CompareGpioVsVrefint_WakeUpFromStop

ISR Y COMP LUARESIRERTINRE, PAO1 1’E#9tb$§%§IEﬁﬁ'“a$ﬁ)\ VREFINT {EttiEs taimdaiN ,
LT LEDJJSES, AP aEEE, LED TR, #A stop &, @IS EEE PA01 LHYMINEE, 7=
A PRIERE stop BRI,

This sample demonstrates the wake-up function of the COMP comparator. PAO1 is used as the
positive input of the comparator, VREFINT is used as the negative input. After power on, the LED will

be constantly on. When the user clicks the button, the LED will turn off and enter 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

IHAEBIER 7 COMP LUEREEAY window TRE, LUIRES 2 B9 Plus imFELLARES 1 HY IO3(PANEHIN,
VREFINT {EALUREE iR, =5 PA1 BUEB/E(EAT 1.3V BY,LED {5, /VF 1.1V BY,LED KT°K,
This sample demonstrates the window function of the COMP comparator. The positive input of
comparator 2 is connected to the 103 (PA1) of comparator 1, and VREFINT is used as the negative

input of the comparator. When the voltage on PA1 is greater than 1.3V, the LED turns on. When the
voltage is less than 1.1V, the LED turns off.
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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 sample demonstrates the functionality of DMA data transfer between SRAM locations.Please
refer to the relevant peripheral sample projects for examples of data transferbetween SRAM and
peripherals.
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5 EXTI

5.1 EXTI_ToggleLed_IT_Init

HERBER T GPIO SMERARITINEE, PA12 51l LAYE— N TRERESTE I, FUrRE+ LED ST
IR,

This sample demonstrates the functionality of GPIO external interrupts. Whenever a falling edge is
detected on pin PA12, an interrupt is triggered, and the interrupt handler toggles the state of the LED.

5.2 EXTI_WakeUp_Event

RGN 78IS PAG 5IRIEEE MCU RITHRE. TEGERHIE T, LED TTFERRE, HTRFR
e, LED \TR-FERRIAZE, BEMCU B STOP R\, #I{f PA6 5|[IfS, MCU I%#8, LED JT4bFiR
This sample demonstrates the functionality of waking up the MCU using the PA6 pin. Once the
program is downloaded and running, the LED will remain lit. Pressing the user button will turn off the

LED and putthe MCU into STOP mode. Pulling the PA6 pin low will wake up the MCU, and the LED
will start blinking.
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6 FLASH
6.1 FLASH_OptionByteWrite_RST

ItEREpliER 7B 47508 RESET 5|HIBUsE#E GPIO.

This sample demonstrates the functionality of changing the RESET pin to a general-purpose GPIO
pin using software.

6.2 FLASH_PageEraseAndWrite

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

This sample demonstrates the functionality of erasing a flash page and programming data to a page.

6.3 FLASH_SectorEraseAndWrite

IR T flash sector #2f&F1 page SINEE.

This sample demonstrates the functionality of erasing a flash sector and writing data to a page.
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7 GPIO
7.1 GPIO_FastlO

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

This sample demonstrates the FAST 1O output functionality of GPIO, which can achieve a single-
cycle toggling speed.

7.2 GPIO_Toggle

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

This sample demonstrates GPIO output mode by configuring the LED pin as a digital output. The
LED pin's level is toggled every 100ms, causing the LED to blink. Run the program to observe the
LED blinking.

7.3 GPIO_Toggle_lInit

HHABIRER T GPIO iRz, BCE LED SIMIAHFHEERT, FEEME 100ms 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 level is toggled every 100ms. When running the program, the LED will blink.

Puya Semiconductor 10 / 27



PY32MD320 Library Sample Manual V1.2

8 12C
8.1 12C_TwoBoards_MasterTx_SlaveRx_Polling

ERBEZR T AL 12C, ML 12C BT B TEIN, S TAIERRIIAFESE, BiE IS
WREVARFSRIE, £ 12C MMAL 12C &IX"LED ON"4E. SFEAH 12C BINAIEEGE, MAL 12C Allh
EIEERS, EVERIRAIMLEMNR LED KT 5 BISIE.

This sample demonstrates 12C communication between a master and a slave using polling. When
the user button on the slave board is pressed, followed by pressing the user button on the master
board, the master 12C sends the "LED ON" data to the slave 12C. When the master successfully
sends the data and the slave successfully receives the data, the LEDs on the master and slave
boards will light up.

8.2 12C_TwoBoard_CommunicationMaster_DMA_Init

HEBER T 12C 8 DMA SRBHTEN, EHSERMILALIE 15byte #iE, ARBRIMTIAER
15byte #7E, EH. MRWEGERMINE, ETFMUR ERVNTLET BRI,

This sample demonstrates I12C communication using DMA. The master sends 15 bytes of data to the
slave, 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 the master and slave boards will remain
constantly lit.

8.3 12C_TwoBoard _CommunicationMaster DMA_ MEM Init

LHEREGER 7 FEH 12C @it DMA AU 7B, MR EEPROM Mt P24C32, #ZF user 1%
#, EHSTRMHILE 15bytes EiE/9 0x1~0xf, AFHBM EEPROM G S NRYEUEIEH , EEENATHSS,
FHWR ERINTRETF BRRE.

This sample demonstrates 12C communication using DMA on the master. The slave device uses the
EEPROM peripheral chip P24C32. When the user button is pressed on the master, the master writes

15 bytes of data (0Ox1 to Oxf) to the slave. Then, the master reads the written data from the EEPROM.
After successful data retrieval, the LED on the master board will remain constantly lit.

8.4 12C_TwoBoard_CommunicationMaster_IT_Init

LRERT 12C BT PETo U TER, EVEEMILAIE 15byte EiE, AEBREMILAIER
15byte #E, £, MHUREEIERINE, ETFIMUR EAINTGE T ERIRE.

This sample demonstrates 12C communication using interrupts. The master sends 15 bytes of data
to the slave, 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 the master and slave boards will
remain constantly lit.
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8.5 12C_TwoBoard_CommunicationMaster_Polling_Init

WHAFIER T 12C BT TER, ENSEEMILAIE 15byte R, AEBREEMILAE
15byte #iE, £, MHUREEIERINE, ETFIMUR EAINTGET ERRE.

This sample demonstrates 12C communication using polling. The master sends 15 bytes ofdata to
the slave, 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 the master and slave boards will remain
constantly lit.

8.6 12C_TwoBoard_CommunicationSlave_DMA _Init

HHEBER T 12C 8d DMA SRBHTEIN, ENSERMTIALIE 15byte #iE, ARBRIMTIAER
15byte #7E, EH. MURWEGERNINE, ETFIMUR ERVNTLET BRI,

This sample demonstrates 12C communication using DMA. The master sends 15 bytes of data to the
slave, 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 the master and slave boards will remain
constantly lit.

8.7 12C_TwoBoard _CommunicationSlave IT Init

WHEHIERT 12C BIHETATUHTER, EVSERMEE 15byte #UE, AEBREKMIAIER
15byte HUE, £, MHZKEGERINE, EVFIMMR ER/ TG T ER IR,

This sample demonstrates [12C communication using interrupts. The master sends 15 bytes of data
to the slave, 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 the master and slave boards will
remain constantly lit.
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9 IWDG

9.1 IWDG_RESET

HGER 7 IWDG B PaTheE, EEERIWERIHUE, 118 1s BEAM, AREBTREESRREN

A (main ERi#L while EIRFEE), ATLAURERE], MIRSRIBEEENT 1s, BFE—HIERIET
(LED XTiRNE), SNSRMESRESEEE 1s, BER=—HEM (LED TAR).,

This sample demonstrates the IWDG watchdog function. It configures the watchdog reload counter

value to reset after counting for 1 second. By adjusting the time for feeding the watchdog (code in the

main function's while loop), you can observe that if the feeding time is less than 1 second, the program

will continue to run normally (LED blinking), but if the feeding time exceeds 1 second, the program
will keep resetting (LED off).
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10 LPTIM

10.1 LPTIM_ARR_Init

IHEEBIER T LPTIM BORIHETHEE, BoE LPTIM iTEUEHE 0 0.5, 7£ ARR FhifrElEREHEIGE LED
¥T, HEREEhEIRITHEUEL.

This sample demonstrates the single-count function of LPTIM. It configures the LPTIM count period
as 0.5s. In the ARR interrupt callback function, it toggles the LED and restarts the single-count mode.

10.2 LPTIM_WakeUp
HEREBIEZR 7 LPTIM FRifIEES stop R, EIRIGERIEEIRHN stop #RT\, & 200ms IEAE—IR,

This sample demonstrates the LPTIM interrupt wake-up from stop mode. It enters stop mode after each
wake-up and wakes up every 200ms.
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11 PWR

11.1 PWR_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 (Power Voltage Detector) voltage detection function. It configures
PBO07 pin to compare its voltage with VREF (1.2V). When the voltage of PB07 exceeds VREF, the
LED turns off. When it is lower than VREF, the LED lights up.

11.2 PWR_SLEEP_WFE

HEEEAIEZR 7 sleep #22UT, R GPIO S{4HIREE,

This sample demonstrates using GPIO event to wake up the MCU from sleep mode.

11.3 PWR_SLEEP_WFI
HREBIETR TE sleep T, {88 GPIO FREFIER,

This sample demonstrates using GPIO interrupt to wake up the MCU from sleep mode.

11.4 PWR_STOP_WFE

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

This sample demonstrates using GPIO event to wake up the MCU from stop mode.

11.5 PWR_STOP_WFI
RGNS T1E stop #820F, {8F8 GPIO FUFIREE,

This sample demonstrates using GPIO interrupt to wake up the MCU from stop mode.
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12 RCC
12.1 RCC_HSI_OUTPUT
IR 7RSS TEaHTNRE, A%t HSI iR,

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

12.2 RCC_LSI_OUTPUT
RS TSR AETMRE A LSI, FHEiT MCO 3 B RIHdeh,

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

IR 7RSSR HTNRE, AitHLA HSI J9iRAY PLL K.

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

13.1 RTC_Alarm_lInit

L EEBER RTC BOREhRRRThARE, 722048 aShowTime RERUSFIATE, 7E54A aShowDate HERY
BIHER, HXZAHER, 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.

13.2 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.

13.3 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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14 SPI
14.1 SPI_TwoBoards_FullDuplexMaster_DMA _Init

IEAFHIZFFE DMA X3EO5MRIEN (SPI) SHMRREIEN T BT AU TBERYER HEOIRE
AEE, FFMEBNIRERRELBERTR SCK, EALEIT MOSI 3 IRIARIEEEE N MISO 5 |BMZKIAIAY
R, BURLAENURMAY SCKIiBELSHBAL, TN TEE,

This sample demonstrates communication with an external device in full-duplex serial mode using
DMA for the SPI peripheral interface. The interface is set to master mode, providing the
communication clock SCK to the external slave device. The master sends data through the MOSI pin

and receives data from the slave through the MISO pin. The data is shifted along the provided SCK
edge, enabling full-duplex communication.

14.2 SPI_TwoBoards_FullDuplexMaster_IT_Init

A HIZFI BB SR MO (SPI) SSMNBIREUEN T RITHRTERE MER MEORESN
FEH, HINPNIRERABERE SCK, EHEIY MOSI 5 |BIAIEEHE M MISO 5 | BMHZKMATEL
12, BURLAENRRMA SCKInRLHBNAL, THREWNTIEE,

This sample demonstrates communication with an external device in full-duplex serial mode using
interrupts for the SPI peripheral interface. The interface is set to master mode, providing the
communication clock SCK to the external slave device. The master sends data through the MOSI pin

and receives data from the slave through the MISO pin. The data is shifted along the provided SCK
edge, enabling full-duplex communication.

14.3 SPI_TwoBoards_FullDuplexSlave_DMA_Init

IHAFHIZFE DMA X3EaO5MRIEO (SPI) S5MRRE AN T RT AU TBERER HEOIRE
AMER, FHET MOSI 5 |BIAEEWE, M MISO 5| BIEEUNTIAEEE, SURLATHIIRMM SCK AR
RN, TTRENTEE.

This sample demonstrates the communication between the serial peripheral interface (SPI) and an
external device in full-duplex mode using DMA. The SPl interface is configured as the slave. The host

sends data through the MOSI pin, and receives data from the slave through the MISO pin. The data
is shifted synchronously with the SCK provided by the host, achieving full-duplex communication.

14.4 SPI_TwoBoards_FullDuplexSlave_IT_lInit

IR RIFE DMA RFERASMZIEN (SPI) S/MBIRFIUSN T BT TERE rES WEORE
ZANE, EHUEE MOSI 3 IIAREEWE, M MISO 5 IS MIATENE, HERELAENIRAA SCKiGE
SR, FTTRENTES.

This sample demonstrates the communication between the serial peripheral interface (SPI) and an
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external device in full-duplex mode using DMA. The SPl interface is configured as the slave. The host
sends data through the MOSI pin and receives data from the slave through the MISO pin. The data
is shifted synchronously with the SCK provided by the host, achieving full-duplex communication.
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15 TIM

15.1 TIM1_6Step_lInit

R TR TIM1 7242752 PWM (S5, H{AIRR 1ms 1E SysTick FRlfihfifAdter, SCHLFTRIF
AR,

This sample demonstrates the generation of "six-step PWM signals" using TIM1. The commutation
of the brushless motor is triggered every 1ms in the SysTick interrupt.

15.2 TIM1_ComplementarySignals_Break_DeadTime_Init

IR 7R TIM1 B =BREER A 10HZz (5ZSEEDEI9 25%., 50%. 75%H9 PWM iRZLAR it
MEMEES, FSLH T 250ns FIFEXFIRIZEINEE,

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 and
implements a 250ns dead-time and brake function.

15.3 TIM1_ComplementarySignals_Init
IAFFIER 78R TIM1 B =B 10Hz =SB 25%. 50%. 75%H) PWM SERZLARAEA]
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.

15.4 TIM1_DmaBurst_Init

IEEREGEZR T TIM1 B9 DMA Burst (£, EcE TIM1 75 PWM RR, EFiffitR DMA EHEK. &
IRFFEEFTHRTETE TIM1DataBuffIPAYERZIIFS A RCR #1 CCR1 FHfFes, #Z PWM kiS5
EEFZ S =SEURYRKPELE,

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.

15.5 TIM1_EncoderTI2AndTI1_lInit

IHEEGERT TIM1 BO%REesEER. TIM1 BcE h%miSssiEiE 3, PA8 #1 PA9 ELE NEE 1
BIE 2 3 PAS INEERAI EFAERI, PAY MINEE LFHAER TIM1 [@ L1, k@™ FF
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[BIEIE 1 FRiEiE 2 RUiBERPifT, EPEr-PFIEN=RI CNT (&,

This sample demonstrates the encoder interface mode of TIM1. TIM1 is configured in encoder
interface mode 3, with PA8 and PA9 configured as channel 1 and channel 2, respectively. When the
rising edge of the input signal on PA8 occurs before the rising edge of the input signal on PA9, TIM1
counts up; otherwise, it counts down. The capture interrupts for channel 1 and channel 2 are enabled,
and the current CNT value is printed in the interrupt.

15.6 TIM1_ExternalClockMode1_Init

IHAFFIER T TIM1 BOSNSREHERT 1 BITHEE, 154 ETR(PA12)3 [BMEASMERETSHINIR, FHRRESEHT
R, fEPBTREREE LED IT.,
This sample demonstrates the functionality of TIM1 in external clock mode 1. It selects ETR (PA12)

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

15.7 TIM1_ExternalClockMode1_TI1F_Init

AR 7 TIM1 RYFMNERETEMETC 1 AUTHEE, 1564% TIMF_ED(PA8)S IBME/9/MNERETSMmNIR, FHsERE
SR, fEPBTRERSE LED 4T,
This sample demonstrates the functionality of TIM1 in external clock mode 1. It selects TI1F_ED (PA8)

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

15.8 TIM1_ExternalClockMode2_Init

LEEEAIEZR T TIM1 BISMERRT PR, 2 BYTHRE, 1% ETR(PA12)S IR E/SNEBRTSHNIR, FHEREEHT
chitfr, fEPRTREREE LED 1T,
This sample demonstrates the functionality of TIM1 in external clock mode 2. It selects the ETR (PA12)

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

15.9 TIM1_InputCapture_TI1FP1_Init

LR T TIM1 RYBINIRERIIRE, ECE PA3 fENBINIBIRS I, PA3 BENEI— EFhofk ik
CRETEREA R URTEIE R E P EEE LED /T,

This sample demonstrates the input capture functionality of TIM1 by configuring PA3 as the input
capture pin. Whenever an rising edge is detected on PA3, it triggers the capture interrupt and toggles
the LED in the interrupt callback function.
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15.10 TIM1 _InputCapture_XORCh1Ch2Ch3

HHEAIER T TIM1 =B EREMARERIIEE. BE PA8. PA9, PA10 HEE 1. BE 2. BE3MW
BN, 838515 BT Stt AR T, FEPETCESELE LED,

This sample demonstrates the XOR input capture functionality of TIM1 using three channels: PAS,
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.

15.11 TIM1_OCToggle

AR T TIM1 AU ECEIRT, SHisA/LUREIE 1 (CH1) AYMMILIRETE PA8, FHEHR/LVEIE
B 1 (CH1) FRESCEE IR, ERFEmRLRTY, SR EESH (B REEh
HEEYE, TEMR/ECIR PRt IEERS: LED )T,

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. Capture/compare interrupt is also enabled. Whenever the counter

value matches the compare value, the output level will toggle. In the interrupt handler of
capture/compare, the LED will also toggle.

15.12 TIM1_OnePulseOutput

HEREBER 7 TIM1 RUBREK R, BoE TIM1 AMNERTARE, AR TI2FP2, 1818 1 9 PWM2
B, MEIE PAS, Bl 2 AMAER, BSIEI PA9, 4 PA9 HIGIEI— EFHERT, PA8ZEIR 20ms
[EFE— " E /9 80ms BIRKIH.

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.

15.13 TIM1_PWM_Init

LEEEpIiEZR 7 (R TIM1 PWM2 #RzCiH =ERERI9 10Hz GE=EED 5817 25%. 50%. 75%H) PWM iR
.

This sample demonstrates the use of TIM1 PWM2 mode to output three PWM waveforms with
frequencies of 10Hz and duty cycles of 25%, 50%, and 75% respectively.

15.14 TIM1_SynchronizationEnable

HAFFIER T TIM NEISAAET. TIM3 IREAFEIANA, TIM1 IEME AR, FZFERIE TIM3
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TR, MAERFMER TIM1 KXREES, TIM1 FHETHE, FEEHPhEE LED,

This sample demonstrates the synchronous trigger mode of TIM. TIM3 is set as the master trigger
mode, and TIM1 is set as the slave trigger mode. After the program is reset, TIM3 starts counting.
After the update event is triggered, it sends a synchronization signal to TIM1. TIM1 starts counting
and toggles the LED in the update interrupt.

15.15 TIM1_TIM3_Cascade

IEEREBEZR 7 TIMA #0 TIM3 ZREXRY, 32 \/1T40ES, TIM3 =EH, TIM3 RUSEHESIEA TIM1 BRI
#, TIM3 8 1ms IHE—R, 11881000 REF4iEH, TIM1 iHE—X.
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.

15.16 TIM1_TimeBase_lInit

LEEAEZR T TIM1 EEREINRE, ECELTEUEHAA 1s, 7£ ARR FhUfEIEREHEEE LED,

This sample demonstrates the reload function of TIM1. It configures the counting period as 1 second
and toggles the LED in the ARR interrupt callback function.

15.17 TIM1_Update_DMA _Init

IEEREGIER 7 TIM1 {58 DMA (Eia#dEiIThee @id DMA )\ SRAM iRz #3EE! ARR 778558
I TIM1 EBHFEREAL, TIM1 SF5—IRiEH S LED SEIEE, X EREERII)ERR/9 1000ms, DMA SHUEHRIZ
F) TIM1_ARR,55JX LED #p%5(alfR/s 900ms, LALLEHE &/ LED #M¥%iEIFE/Y 100msDMA #RIZZ5
R,LED £R#F 100ms AYEREZIRIFRINNE.

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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16 USART
16.1 USART_HyperTerminal_AutoBaund_IT_Init

HGIER 7 USART BB aliR4SERIaNITHEE, EAMUAIX 1 FHRUBASZRIGNZRF 0x55, 4R MCU 1§
MIFLTH, NHREIZFRF: Auto BaudRate Test,
This sample demonstrates the automatic baud rate detection feature of USART. The PC sends a 1-

byte baud rate detection character 0x55, and if the MCU detects it successfully, it returns the string
"Auto BaudRate Test".

16.2 USART_HyperTerminal_DMA_Init

IHAFGFER T USART BY DMA AIUAEFIHEIEUE, USART ECEY 9600, #UENI8, =1L 1, K
iZ None, F&FIEITIERE, TEMRERER, AREBI LA A 12 NN EE, #Ia0 0x1~0xC,N MCU
SRR RRRIER LA, AEHTENEREE.

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

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

16.3 USART_HyperTerminal_IT_Init

IHEBERT USART BT A TUAIXFIRKEEE, USART ECEJ 9600, #iEAI 8, 1L 1, &
{Z None, FEFHEITIERF/R, FTEHENER, ARED LU TR 12 MNEEE, 20 0x1~0xC,N MCU
SHERERIRVEIERIRRIER LA, AEHTENERERE.

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

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

16.4 USART_HyperTerminal_Polling_Init

HHEGIER 7 USART BRI UARFIEIEURE, USART BLEH 9600, HUERI 8, FLEGI 1, RI&
{\z None, FFHIE1TIEF/E, FIEMRNER, KRBT LA TA 12 MEdE, figd 0x1~0xC,A MCU
SEEREIREIERRREE LA, ARHTENERIER.

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

configuration is 9600 baud rate, data bit 8, stop bit 1, check bit None. After download and run the
program,Print the prompt message, and then send 12 data through the upper computer, such as
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0x1~0xC, the MCU will send the received data to the upper computer again, Then print the end
message.
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17 UTILS

17.1 UTILS_ConfigureSystemClock

ARG EEENAIBCE SYSCLK(ZRSAT4), HCLK(AHB Af4h), PCLK(APB Beh), 1@id MCO iHER
ZeRTEh 48MHz,

This sample demonstrates how to configure SYSCLK (system clock), HCLK (AHB clock),and PCLK
(APB clock), and outputs the system clock of 48MHz through MCO.

17.2 UTILS_ReadDevicelnfo

A5 FEEEEEN DBGMCU->IDCODE Z5788#0 UID BYE, FH@IiT R O TEPHSE,

This sample mainly reads the values of the DBGMCU->IDCODE register and UID, and prints them out
via the serial port.
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18 WWDG

18.1 WWDG_IT

ItEREBEZR 7 WWDG RUIRRIMREZRITINRE, B PEHELERR T iTHE8E] 0x40 BIF=4E i, FrihiRie,
LR E RS
This sample demonstrates the early wake-up interrupt function of the WWDG. When the watchdog

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

18.2 WWDG_WINDOW

IHEFER Y WWDG B9 BOAI 1088, Bi& WWDG FIEH LR (TFERERER 0x3F), FEFFhiEd
delay FERTRREY, FRERFERZE WWDG HHEIEORBETIRIOME, B LED KTiAKk, sTLAFIEEOR
IRIEFHRES L

This sample demonstrates the window watchdog (WWDG) function. The upper limit of the WWDG
window is configured (the lower limit is fixed at Ox3F). In the program, a delay function is used to

ensure that the watchdog feeding action occurs within the WWDG counting window. The LED blinking
indicates whether the watchdog is fed within the window, thereby verifying that no reset occurs.
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