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1 ADC
1.1 ADC_AnalogWatchdog

R T ADC RIRINET BThEE, SFEENENEENEREET TR, SHAEE
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_MultiChannelSingleConversion_TriggerSW_DMA

AR T ADC B DMA ZiBIEERINEE, £ DMA Seiirhiih TENZ@iERIREE(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

AR 7 ADC RYFBRTHRE, £ ADC RIRRBTF TEDZHRIRIEE(E,

This example demonstrates the interrupt function of ADC, which prints the current voltage value in the
interrupt of ADC.

1.4 ADC_SingleConversion_TriggerTimer_Polling

LEEEpIEZR T ADC RY TIM R THRE, TIM 258 1s ik ADC #H1T5RFE FHBid B8 OFTENHSE,

This example demonstrates the TIM triggering function of ADC. TIM triggers ADC for sampling every 1
second and prints it out through the serial port.

1.5 ADC_TempSensor

IEEEGIER 7 ADC 1EERAY Tempsensor ThaE, FHEEEOFTENHIEEE.

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

1.6 ADC_Vrefint

IEEEpIEZR T ADC HEIRAY Vrefint SREFTRE, BISKEF Vrefint AUE, HHESH VCC /YE, F@idan
FIEDHSK.
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This example demonstrates the Vrefint sampling function of the ADC module. By sampling the value of
Vrefint, the VCC value is calculated and printed through the serial port.

1.7 ADC VrefintAndVrefbuf

LEAFBIER T ADC HEERET Viefbuf F1 Vrefint SREFIIRE, BIIRAF Vrefint BY(E, ITEEH Vrefbuf BY(E,
FrEigER OFTENHE,

This example demonstrates the Vrefbuf and Vrefint sampling functions of the ADC module. By
sampling the value of Vrefint, the value of Vrefbuf is calculated and printed through the serial port.
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2 COMP
2.1 COMP_CompareGpioVsVrefint_IT

LEREEpIER 7 EUERAYRIATORE, TEPET-RERSE LED.

This example demonstrates the interrupt function of the comparator, flipping the LED during the
interrupt.

2.2 COMP_CompareGpioVsVrefint_Polling

AR 7 EUIRRRRIECIAITNAE, BELIRERAIIEIREEEAT Vrefint B, LED XT=, /\VF Vrefint EBJERY,
LED ¥T°K.
This example demonstrates the polling function of the comparator. When the positive terminal voltage

of the comparator is greater than Vrefit, the LED light will turn on, and when the voltage is less than
Vrefit, the LED light will turn off.

2.3 COMP_CompareGpioVsVrefint_WakeUpFromStop

IEREBIER 7 COMP LUIRERIREEINRE, PAO {EALLIRERIEIRIAAN, VREFINT fEALLRES IR, £
R LED JTeE=, AFPREERE, LED KK, #HA stop 123, @ITIEE PA0 LAVMNEE, £
WTIEEE stop &L,

This example demonstrates the COMP comparator wake-up function, with PAO as the positive input
and VREFINT as the negative input. After power on, the LED light will remain on. When the user clicks

the button, the LED light will go out and enter stop mode. By adjusting the input voltage on PAQ, an
interrupt wake-up stop mode is generated.
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3 CRC
3.1 CRC_CalculateCheckValue

HHEFER T CRC #3aThRE, WS — M EARREEHTTRIE, BRI ESEICRILERITIE
B, #8550 LED {T=, &N LED MK,

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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4 CTC
4.1 CTC_Autotrim_Init

IHEBIEZR Y CTC (£ LSE MSE it Baiiot PLLASM ATEPAITHAE,

This example demonstrates the function of CTC using LSE as a reference clock to automatically
calibrate the PLL48M clock.
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5 DAC
5.1 DAC_GenerateConstantSignal _TriggerSW

IR T DAC RYSILHINGE, BT PA4 fit 1/2 HEBFBIERYE.

This example demonstrates the output function of DAC, which outputs a value of 1/2 supply voltage
through PA4.
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6 DIV
6.1 DIV_Signed

HRBER T B R ERRT BB ShRE.

This example demonstrates how a hardware divider calculates signed division.

6.2 DIV_Unsigned

R T B BRI AR BT SR,

This example demonstrates how a hardware divider calculates unsigned division.
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7 DMA

7.1 DMA_SramToSram

LEREHIEZR T DMA )\ SRAM 2 SRAM (S48 ERITIRE(SRAM FISMR Z IENEMBIEHIESERRIMR
HEBIIRE).

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_Init

tHFBIER 7 GPIO SNERHRITHEE, PBO S| ERYE— N TIEGEIR 0T, SUERE+ LED I&
#E—IR,

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

8.2 EXTI_WakeUp_Event

IHAEGIER 78IS PA6 5 |FIEEE MCU HIhRE. TEFERHIZEIT/E, LED TTFESRE, K TAFR
/a3, LED {TFHEEAZ, B MCU A STOP #2=; Hi{f PA6 5|#IfF, MCU I&EE, LED ¥TbFIN
This sample demonstrates the function to wake up the MCU via the PA6 pin. After downloading the
program and running, the LED remains on; After pressing the user button, the LED remains off, and

the MCU enters the STOP mode; After pulling down the PA6 pin, the MCU wakes up and the LED
light is toggling.
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9 Flash
9.1 FLASH_OptionByteWrite_RST

ItEREpliER T BSR4 7508 RESET 5|HIBUSEE GPIO.

This sample demonstrates the change of the RESET pin to a normal GPIO by software.

9.2 FLASH_PageEraseAndWrite

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

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

9.3 FLASH_SectorEraseAndWrite

I HEGIER T flash sector #2f&F0 page SINREE,

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

Puya Semiconductor 11 / 33



PY32F072C Reference Manual V0.0.1

10 GPIO

10.1 GPIO_FastIiO

REHFIEZERT GPIO RY FAST 10 $itHINAE, FAST 10 ERTLUAEIS EHARIEERE,

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

10.2 GPIO_Toggle

LEEGIER 7 GPIO #itiiEs, Bc& LED 5 |iAEitm gz, FESMR 100ms EiE—)KX LED 5|§E
¥, &7ERE, BILAEZR LED KT,

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_Init

IHEEBIER T GPIO HitHiEL, Bc& LED 5| Asi=mtiEL, 7B 100ms &j2&—)X LED 5|HIE8
¥, =7ERE, BILAEZR LED KTINKE,

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
11.112C_TwoBoard _CommunicationMaster_10BitAddr_IT_Init

IHEFlER T 12C BEFEAIUHTER, EHTRMIUAIEX 15byte iR, AEHBEEMILAIER
15byte #E, EANAIMTEBEIERINE, ENAMTIR ERYNTETF BRI,

This sample demonstrates 12C communication using interrupts. The master device first 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 receive the data, the LEDs on the master and slave boards are
continuously on.

11.212C_TwoBoard_CommunicationMaster DMA_Init

LHEBER T 12C 8 DMA SRBHTEIN, ENSERMILALIE 15byte #iE, ARBRIMTIAIER
15byte #dE, EHNFIMAENEGERAINE, ENFMTWR ERVNTLET BRI,

This sample demonstrates 12C communication using DMA. The master device first 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 receive the data, the LEDs on the master and slave boards are continuously
on.

11.312C_TwoBoard _CommunicationMaster DMA_MEM_Init

IEEREBEZR 7 EH 12C @i DMA HRFEHTIEN, MALER EEPROM MRt R P24C32, HTNRAFIR
#iE, EVTEMNBAN 15 FRIEEE (0x1-0xf) , PAISM EEPROM HRiEEVE NAIEHE. EEENAINS,
FHUR ERINTEF BRI,

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 (Ox1-0xf) 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.

11.412C_TwoBoard _CommunicationMaster DualAddr_IT Init

HHFAER 7EY 12C ST TER. EHSRMIAE 15 FHREGE, REBEEMNTURERN
15 FHRYEERE. AEVFIMTIBTHEESER, ENFIMUR ERYINTBRE BRRE.

This sample demonstrates communication between the master device and the slave device using
I2C with interrupt. The master device first sends 15 bytes of data to the slave device and then

receives 15 bytes of data from the slave device. Upon successful data transmission and reception,
the LEDs on both the master and slave boards will remain continuously on.
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11.512C_TwoBoard _CommunicationMaster _IT_Init

EEEpEZR 7B 12C ATV TIER. EVSRRMIAE 15 FHRIEEE, AEBRIMNILAIERT
15 FHRIEEE. SETIMBTHZREEER, EVFIMTR ERYIMTRRFFERRE.

This sample demonstrates communication between the master device and the slave device using
I2C with interrupt. The master device first sends 15 bytes of data to the slave device and then
receives 15 bytes of data from the slave device. Upon successful data transmission and reception,
the LEDs on both the master and slave boards will remain continuously on.

11.612C_TwoBoard _CommunicationMaster_Polling_Init

IEEREBER 78 12C Az TER. ENSERMURE 156 FHREEE, ARBEKRMIAIERN
15 FHRUEEE, JEVFIMTIBTHEKEERR, ENFIMUR ERNTEBRE RS,

This sample demonstrates communication between the master device and the slave device using
I2C with polling. The master device first sends 15 bytes of data to the slave device and then receives

15 bytes of data from the slave device. Upon successful data transmission and reception, the LEDs
on both the master and slave boards will remain continuously on.

11.712C_TwoBoard_CommunicationSlave_10BitAddr_IT_Init

HAFFIER 7 BT B A T0HT 12C Bifl. ENSERMIUAE 15 FHRVEEE, REBREKRMTIRIERY
15 FHRVEUE. JENFIMIBTIEMEUES, ENAIMIR LAV MTBRIF BRRE.

This sample demonstrates communication between the master device and the slave device using
I2C with interrupt. The master device first sends 15 bytes of data to the slave device and then

receives 15 bytes of data from the slave device. Upon successful data transmission and reception,
the LEDs on both the master and slave boards will remain continuously on.

11.812C_TwoBoard _CommunicationSlave_DMA _Init

ItEEEpIEZR 78IS DMA 752U T 12C @l EFSSRMILAIE 15 FTHRIEEE, AEBRIMILAIERT
15 FHRVEGE. SETFIMNIIATHZEEDERS, ETFIMIUR ERNTRRE BRIRE.

This sample demonstrates communication between the master device and the slave device using
I2C with DMA. The master device first sends 15 bytes of data to the slave device and then receives
15 bytes of data from the slave device. Upon successful data transmission and reception, the LEDs
on both the master and slave boards will remain continuously on.

11.912C _TwoBoard _CommunicationSlave DualAddr_IT Init

LR T RIS RS TUHAT 12C Bil. EVSRMILALE 15 FTRVEHRE, ARBEERIATAIZER
15 FHRIEEE. SETAIMBTHREEER, EVFIMTR ERYINTRRFFERRE.
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This sample demonstrates communication between the master device and the slave device using
I2C with interrupts. The master device first sends 15 bytes of data to the slave device and then
receives 15 bytes of data from the slave device. Upon successful data transmission and reception,
the LEDs on both the master and slave boards will remain continuously on.

11.10 12C_TwoBoard_CommunicationSlave_IT_Init

EEEplER 7B TR o0 T 12C @i, EVSSRMILAE 15 FHRIEEE, AEBRIMAILAIZRT
15 FHRIEEE. SETIMBTHREEER, ETFIMTUR ERYIMTRRFFERMRE.

This sample demonstrates communication between the master device and the slave device using
I2C with interrupts. The master device first sends 15 bytes of data to the slave device and then
receives 15 bytes of data from the slave device. Upon successful data transmission and reception,
the LEDs on both the master and slave boards will remain continuously on.

11.11 12C_TwoBoard_MasterTxIndefiniteLengthData IT_Init

HAFEER T BT I, EVREREREEE, MK EREEE. ENEMAURE 10 FHH
#iE (0~9), ATEMIEKEEE (0~9) FHBLEOFTED; ENMMEMIIAX 100 FHEUE (1~100), A
MR (1~100) FHEEEOFTED; EHEMTIAE 10 FHREEE (0~9), ARMIEEKEL
#& (0~9) FHETEOFTED,

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.

11.12 12C_TwoBoard_SlaveRxIndefiniteLengthData_IT_Init

HEREGER T B A0, ENVRERNEREEE, MURKRAREREIE. EVRMUAX 10 FHE
IR (0~9), AEMIEEKEGE (0~9) FEIIEOFIED; ENEMIAIX 100 FHEEE (1~100), A
[EMIERIEE (1~100) FHEISEROFTED; EFRMIULIE 10 FLRIEEE (0~9), ARMUIZEIER
& (0~9) FiEIEOFTED,

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
12.112S_TwoBoard_CommunicationMaster_DMA

LRGSR 7 181d DMA BT 12S 15 12S MHANE(S. 12S AT 12S MLAIEEYE 0x1~0x10,
12S MHEKRIEEERS, BM 12S EHEASIE 0x1~0x10, 24 12S 410 12S MHAIHIEKEEERT,
LED JTHERFESIRZ; BN LED JTEBTFIRMRIRE.

This sample demonstrates communication between an 12S master and an I12S slave using DMA. The
I12S master device first sends data from 0Ox1 to 0x10 to the 12S slave device. The 12S slave device
receives the data and then sends data from 0x1 to 0x10 back to the I12S master device. When both

the 12S master and 12S slave successfully receive the data, the LED lights remain continuously on.
Otherwise, the LED lights will blink.

12.212S_TwoBoard_CommunicationMaster_IT

IHAFBIRRT 128 EH15 12S MLLAFBTS U TIBERNER, 12S EHSTH 128 MUAIXEEE 0x1~0x10,
12S \HEEIEEHERR, Bl 12S EAEIREEE 0x0x1~0x10, = 12S FHl. 12S MHLRIHEREE=ERT,
INTRETFESIRE, BUINTTF IR,

This sample demonstrates communication between an 12S master and an I12S slave using interrupt
mode. The I2S master sends data 0x1 to 0x10 to the I2S slave. After receiving the data, the 12S

slave sends data Ox1 to 0x10 back to the I2S master. When the 12S master and slave successfully
receive the data, the LED remains lit. Otherwise, the LED blinks.

12.312S_TwoBoard_CommunicationMaster_Polling

EEREBIZERS 128 EHLS 12S MALLL polling 7STUHATIEERYET, 12S SR 128 MILAIEEGE
0x1~0x10, 12S MHEKEIEUES, B 12S ENEAEEE 0x0x1~0x10, = 12S EAl. 12S MHLEKIN
EWEUER, NTTFESRE, BUINTETFARRE.

This sample demonstrates communication between an 12S master and an 12S slave using polling
mode. The I2S master sends data 0x1 to 0x10 to the I2S slave. After receiving the data, the 12S

slave sends data 0Ox1 to 0x10 back to the 12S master. When the 12S master and slave successfully
receive the data, the LED remains lit. Otherwise, the LED blinks.

12.412S_TwoBoard_CommunicationSlave _DMA

IEEAFBIZERT 128 EA5 12S MLLADMA S0 TBIERYER, 12S SR 128 MUAIXEEE 0x1~0x10,

128 MHIEIEIEEESS, FBIE 12S EHEREHE 0x0x1~0x10, =5 12S EHL. 128 MHBRIIEKEERERT,

INTRTFESIRES, BUWNTEFIRRAT.

This sample demonstrates communication between an 12S master and an I12S slave using DMA. The

I2S master sends data Ox1 to 0x10 to the 12S slave. After receiving the data, the 12S slave sends
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data Ox1 to 0x10 back to the 12S master. When the 12S master and slave successfully receive the
data, the LED remains lit. Otherwise, the LED blinks.

12.512S_TwoBoard _CommunicationSlave IT

IEEREBIRRS 128 EHS 128 WNTULAFRBTS TV TBERYED, 12S EA55M 12S MLAIEEE 0x1~0x10,
12S MHEWEIEEES, BB 12S EHEIAEYE 0x0x1~0x10, = 12S EAl. 12S MAEIHEETRERT,
INTRTFESRS, BWINTRETIARRRE.

This sample demonstrates communication between an I12S master and an 12S slave using interrupt.
The 12S master sends data Ox1 to 0x10 to the 12S slave. After receiving the data, the 12S slave

sends data 0x1 to 0x10 back to the I12S master. When the 12S master and slave successfully receive
the data, the LED remains lit. Otherwise, the LED blinks.

12.6 12S_TwoBoard_CommunicationSlave Polling

EEREBIZERS 128 EHLS 12S MHLL polling ATUHATEEAYE T, 12S EHSTA 125 MLRIEEE
0x1~0x10, 12S MHIEWEIEIESS, BF 12S EHEAREHE 0x0x1~0x10, = 12S EAl. 12S MLAII
EREEER, NTETFESRS, BUINTETF IR,

This sample demonstrates communication between an 12S master and an 12S slave using polling.
The 12S master sends data Ox1 to Ox10 to the I12S slave. After receiving the data, the 12S slave

sends data Ox1 to 0x10 back to the 12S master. When the 12S master and slave successfully receive
the data, the LED remains lit. Otherwise, the LED blinks.
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13 IWDG

13.1 IWDG_RESET

HGER 7 IWDG B PaTheE, EEERIVUERIHUE, 1181 1s BEAM, AEBTREESRREN
A& (main BREY while fEERAR{AD) , RTLANIER R, iISRERIEIORGE/NT 1s, FBFae—HIEEIE1T (LED
KTIRME) , SNERBERSEREY 1s, EFS—HEM (LED JR%).

This sample demonstrates the IWDG (Independent Watchdog) functionality. It configures the
watchdog reload value to count for 1 second before resetting. By adjusting the time interval for
feeding the watchdog (code in the main function's while loop), you can observe the behavior: if the

feeding time is less than 1 second, the program runs normally (LED blinks), but if the feeding time
exceeds 1 second, the program keeps resetting (LED remains off).
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14 LCD

14.1 LCD_Display_Init

LHEEFIRI T R B TRARE S (LCD)RER, BREFEEREENNIPEESE, FLCD 2R, B
7~“88:88 %%,

This sample demonstrates the usage of a monochrome passive LCD (Liquid Crystal Display). The
bias generation circuit is configured with internal resistor voltage division to achieve a fully displayed

LCD showing the "88:88" characters.
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15 LPTIM
15.1 LPTIM_ContinuousMode_WakeUp_WFE

HEREBIER 7 LPTIM IEEAEz (4 IREE STOP 2=\,

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

15.2 LPTIM_ContinuousMode_WakeUp_ WFI

HRBIER T LPTIM SR RIfTIREE STOP 453,

This sample demonstrates waking up from stop mode by LPTIM(contiunus mode) interrupt request.

15.3LPTIM_OnceMode WakeUp_ WFE

LEEEAIEZR T LPTIM BURIET S I%EE STOP &5,

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

15.4 LPTIM_OnceMode WakeUp_ WFI

HEEEAIEZR T LPTIM BRI HIfTIREE STOP 5,

This sample demonstrates waking up from stop mode by LPTIM(once mode) interrupt request.
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16 OPA

16.1 OPA_VoltageFollow

ILEREBIER 7 OPA RIFEIEERFETNAE, PA7 SIEimEIAN, PAS ARmEIAN, PA6 I, PA6 &I
PA7 tEERYEB/E(E.
This sample demonstrates the voltage follower functionality of the OPA (Operational Amplifier). PA7

is the positive input, PA5 is the negative input, and PA6 is the output. PA6 will output the same
voltage as PATY.
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17 PWR

17.1 PWR_PVD

IHEEBER T PVD (BBEHSNTHAES) . #£5)hERE PBO7 BIHIEYEEES VREF (1.2V) TR, 24 PBO7
S|BAYEB/EST VREF BY, LED ¥T°K; H{EF VREF Y, LED {T=.

This sample demonstrates the PVD (Voltage Detection) function. The voltage at PBO7 pin is
compared with VREF (1.2V). When the voltage at PBO7 is higher than VREF, the LED light is off.
When the voltage is lower than VREF, the LED light is on.

17.2 PWR_SLEEP_WFE

EEEAIEZR T sleep #2320, £/ GPIO S{4HIREE,

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

17.3 PWR_SLEEP_WF]

HEEEAIEZR 7 sleep #22UT, R GPIO FhfilREE,

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

17.4 PWR_STOP_WFE

LRGSR 71 stop BT, 5 GPIO SH{HI%EE,

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

17.5 PWR_STOP_WF]

IHEREBRDR 77 stop &RZUT, {£F GPIO FlfiEs,

This sample demonstrates the usage of GPIO interrupt to wake up the MCU from stop mode.
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18 RCC
18.1 RCC_HSE_OUTPUT

LEEEpliER 7RSS hEEIHI0RE, BI%It HSE iRz,

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

18.2 RCC_HSI_OUTPUT

EEEpliER 7 RIshEEIHINRE, ATt HSI R,

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

18.3 RCC_LSE_OUTPUT

HHEGIER TR FERMEE S LSE, FHEI MCO 5 |l R Fhd e,

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

HAEBIER TR SRR E S LS, FHBE MCO 5 |HiEH R Fehad s,

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

IR 7 RISTEILHTINAE, Rt PLL KR (32MHz),

This sample demonstrates the clock output function, which can output the PLL waveform (32MHZz).

18.6 RCC_Sysclock_Switch

R 7RISR, F LS| (32.768KHz) tHRZE HSE (24MHz),

This sample demonstrates clock switching from LSI (32.768KHz) to HSE (24MHz).
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19 RTC

19.1 RTC_Alarm_Init

L EEBER RTC BOREhRRRThRE, 722048 aShowTime RERUSFIATE, 7EE4 aShowDate HERY
BIHER, HXZRHERS, LED J&%=

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.

19.2 RTC_WakeUpAlarm_lInit

IEREFEREE RTC MHHiEE 1S 241 MCU ) STOP &z MIREE, SRIGEESENE LED, LED
ENEElEfR 1s A,

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.

19.3 RTC_WakeUpSecond_Init

tEEpliEN B RTC FOehlT 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 either blink or remain off.
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20 SPI
20.1 SPI_TwoBoards_FullDuplexMaster_DMA _Init

HAFFIEFIF DMA XFE8EO/MZEEO (SPI1) S/MBIREIUEN T RITH N TBERER HEOIRE
AEERN, FIMEBNREFIRABEHTHH SCK, EHUEIT MOSI 5|FIREEWE M MISO 5 IRIEKMIAY
R, BUBLAENURMA SCKIBRLSHEBAL, TRENTIEE.

This example demonstrates that SPlI uses DMA for full-duplex communication with external
devices.This interface is set in master mode to provide communication clock SCK for external and
slave devices.The host sends data through the MOSI pin, receives data from the MISO pin, and the

data is shifted synchronously along the SCK provided by the host, completing the full-duplex
communication.

20.2 SPI_TwoBoards_FullDuplexMaster_IT_Init

A HIZFIFERETXT SR SN (SPI) SSMNBIREUEN T HRITHRTERE HNER EEORES
FEH, HIMNPNIRERABER SCK, EHEIY MOSI 5 |BIARIEEHE M MISO 5 | BMHZEKMNATEL
12, BURLAENRRMA SCKInRLHBAL, THREWNTIEE,

This example demonstrates that SPI uses interrupt for full-duplex communication with external
devices.This interface is set in master mode to provide communication clock SCK for external and
slave devices.The host sends data through the MOSI pin, receives data from the MISO pin, and the

data is shifted synchronously along the SCK provided by the host, completing the full-duplex
communication.

20.3 SPI_TwoBoards_FullDuplexMaster_Polling_Init

IR BT R TR OIMREEN (SPI) SHMNBIREUEN T HITHIUH TREREDR HENIR
BRFEN, HINENSERABERT SCK, EHIEIE MOSI 5 |BIRIEEHE M MISO 5 BN
RIERE, SUBRLATHRMR SCKIBRLHERAL, STRENTIEE.

This example demonstrates that SPI uses polling mode for full-duplex communication with external
devices.This interface is set in master mode to provide communication clock SCK for external and
slave devices.The host sends data through the MOSI pin, receives data from the MISO pin, and the

data is shifted synchronously along the SCK provided by the host, completing the full-duplex
communication.

20.4 SPI_TwoBoards_FullDuplexSlave_DMA _Init

LRI RIA DMA XJeOSMRIEO (SPI) S5MRIREIUEN T BT A TEERYER LEORE
AEE, PINBNRERAIBEEH SCK, EHUEBIT MOSI 5 |BIAIEEEE M MISO 3 IBPEEKMIAY
iR, BURLAENIRMA SCKIBALSHEBAL, FTTlENTIEE.
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This example demonstrates that SPlI uses DMA for full-duplex communication with external
devices.This interface is set in master mode to provide communication clock SCK for external and
slave devices.The host sends data through the MOSI pin, receives data from the MISO pin, and the
data is shifted synchronously along the SCK provided by the host, completing the full-duplex
communication.

20.5 SPI_TwoBoards_FullDuplexSlave_IT_Init

IEAFHIZFI BB T SR OSMED (SPI) SSMBIREUEN T HRITHATERE MER EEORES
FEH, HINPNRERABERER SCK, EHEIT MOSI 5 |BIRIEEME M MISO 5| B MATEL
12, #IRLAENRMRY SCKInRLHWBAL, THRENTEE.

This example demonstrates that SPI uses interrupt for full-duplex communication with external
devices.This interface is set in master mode to provide communication clock SCK for external and
slave devices.The host sends data through the MOSI pin, receives data from the MISO pin, and the

data is shifted synchronously along the SCK provided by the host, completing the full-duplex
communication.

20.6 SPI_TwoBoards_FullDuplexSlave Polling_Init

IR BT R TR OMREN (SPI) SHMNBIREUEN T HITHIVH TBRERED HZEOIR
BEAEEN, HINBNRERABER SCK, EHLEE MOSI 5 |FIRIXEEE M MISO 5B
BEUE, BUBRLAENIRMA SCKBRSEBAL, STRENTIEE.

This example demonstrates that SPI uses polling mode for full-duplex communication with external
devices.This interface is set in master mode to provide communication clock SCK for external and
slave devices.The host sends data through the MOSI pin, receives data from the MISO pin, and the

data is shifted synchronously along the SCK provided by the host, completing the full-duplex
communication.
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21 TIM

21.1 TIM1_6Step_lInit

R TR TIML 7247528 PWM (557, HBIAIRR 1ms 7 SysTick Fhlfpfdaiir, SCHLRIE
HASHRME,

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.

21.2 TIM1 _ComplementarySignals_Init

RGN 7 (66F TIML it =BRER 9 10Hz S=SEED 570 25%. 50%. 75%H7 PWM IRAZLAR (]
HEAMSS, FHLIT 250ns FIFEXFIRZEIIRE.
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.

21.3 TIM1 _DmaBurst_Init

HEFEZR T TIML B9 DMA Burst &4, BCE TIM1 8 PWM &3, EFhbffiik DMA EiaiEk, &
IXFFEEFTHRTETE TIM1DataBuff[AYERZIIFS A RCR 1 CCR1 FHfFss, B PWM A5
EeRmZ S =L RIRK PSR 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.

21.4TIM1 _EncoderTI2AndTI1 Init

HREGIER T TIM1 SRiBes ORI, TIM1 ECEA4migssER 3, PA8 #ll PA9 BcE/uiEiE 1 #
BIE 2,5 PAS INGESH EFHEERT, PAY WIAGES EFHGERER TIM1 B L4, RZBATTHEL. 7
[BIEIE 1 fNiEiE 2 RYiBERhiT, EhErPFIEN=RT 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.
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21.5TIM1 InputCapture

HAFFIER T TIML BUSNIEIATIRE. BCE PAS JuiEE 1 MG I, 55 BT HI EFHaR <t
K AERAMT FHER T IEERSE LED.,
This sample demonstrates the input capture functionality of TIM1 . Configure PA8 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.

21.6 TIM1_InputCapture_XORCh1Ch2Ch3

HHEGIER 7 TIML I=BE RS RNERIEE. BB PAS. PA9, PAIO AEE 1. BE 2. BE3M
BN, 83515 BT RRPYT, FEFECIEFEE: 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.

21.7 TIM1_OC_Toggle

LEREEAIEZR T TIML fYMItH ECAHRT, (5 HRER/EURIEIE 1(CHL)RTHILHBRETE] PAS, FFSiR/LEE
1(CHL)FRES LR HEIEART

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.

21.8 TIM1_OnePulseOutput

IEEGER 7 TIML BUERRKH RS, BoE TIM1 AMERAEL, fATRA TI2FP2, 1BIE 1 83 PWM2
B, SR PAS, Bl 2 AMAER, BRI PA9, 4 PA9 HIGIEI—A EFHERT, PA8ZEIR 20ms
[ErE—1BEE /9 80ms AIRKIF.

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.

21.9 TIM1_PWM_Init

LEREGIER 7 fEA TIM1 PWM2 1R = BEIE A 10Hz LD B 25%., 50%. 75%89 PWM i
.
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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.

21.10 TIM1_TIM3_Cascade

IEEREBIEZR 7 TIML #0 TIM3 REXRY, 32 A1TERRSR, TIM3 MEH, TIM3 RURHESIEAS TIM1 B9BIAET
. TIM3 & 1ms iH#(—IX, 11#% 1000 REr=Eimth, TIM1 HHE—R,
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.

21.11 TIM1_TimeBase_lnit

LEEpEZR T TIM1 RISEFTRRFTNRE, EEF-PUHENEE LED,

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

21.12 TIM1 Update DMA_Init

A BIER 7 7E TIM1 Hh{EF3 DMA (EiEdERYTRE 81T DMA M\ SRAM HHRIZEHEEI ARR FH1FEas8
L TIM1 SESRERAE L, TIML SRS LED SEIEE IR ENRATEIEFE /9 1000ms,DMA EEUERIZ
F| TIM1_ARR,ZUR LED EJ#%iEIf@/ 900ms, LAUSEHE &5 LED EJi%iEfR/9 100msDMA #RIEE
%,LED {R#F 100ms HUEBEE SRR,

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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22 USART
22.1 USART_HyperTerminal_AutoBaund_IT_Init

HAFGIER 7 USART BN ERIGIITHEE, EAMUAIX 1 FHRIBAFRIGIFAT 0x55, #1R MCU
SMEIH, MIREZERF: Auto BaudRate Test,
This example demonstrates the automatic baud rate detection function of USART. 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.

22.2 USART_HyperTerminal_DMA_Init

IHAEBIER 7 USART B9 DMA BRURIXFIZIEWE, USART ECE/9 9600, HUE(I 8, {FLEAL 1, K58
i None, P& FFHIEITIERG, HIEDRNMER, AEEE LA TA 12 NEE, Hil0 0x1~0xC, M MCU
SEEKEIRESIERRREE LA, ARFTENERIER.

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.

22.3 USART_HyperTerminal_IndefiniteLengthData IT

HREBIER T USART RIS TURIXF IR EREUE, USART ECE 115200, &8, {=1EA
1, &I None, FHFIEITIERFG, AEEE LN TRESKENEUE (B 200byte) , Hi40
0x1~0xC, MCU EEMEIR SRR RIEE LA,

This example demonstrates the interrupt method of USART to send and receive variable length data.
USART is configured as 115200, with data bit 8, stop bit 1, and check bit None. After downloading and

running the program, the MCU will send any length of data (not exceeding 200bytes) through the
upper computer, such as 0x1~0xC. The MCU will send the received data to the upper computer again.

22.4 USART_HyperTerminal _IT_Init

LERBER T USART BYRBTSZUAREFNIZIEE, USART ECEJ9 9600, &8, FIE( 1, &3
{i None, FHFIE TIERFR, FIEDRRER, REEI LA TA 12 MR, £180 0x1~0xC, M MCU
SEERIEISIERXAERE LA, REFIENERER.

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

Puya Semiconductor 30 / 33



PY32F072C Reference Manual V0.0.1

message.

22.5 USART_HyperTerminal_Polling_Init

HHEBIER T USART RIS TUAREFIEIEUE, USART BCE D 9600, #E( 8, FLEI 1, R
{iZ None, FEHIZITIERFfG, FIEDRMER, AREE LA TR 12 P4UE, 20 0x1~0xC,1 MCU
SEEKEIRIESIEBRR X LA, ARFTENERIER.

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

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

23.1 UTILS ConfigureSystemClock

AREFIEEENAIBCE SYSCLK(RSAT4), HCLK(AHB BJ49), PCLK(APB BJ49), 1@id MCO it E&R
ZEATERAY 8 98T OMHzZ,

This example shows how to configure SYSCLK(system clock), HCLK(AHB clock), and PCLK(APB
clock).Output the 8-frequency division(9MHz) of the system clock via MCO pin
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24 WWDG

24.1 WWDG_IT

A BIER 7 WWDG RUIRBIMEEERIATHRE, B PENTEERE T ITE8E] 0x40 BIF=4E i, shifhiRie,
ALRRE AR ENL
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, refresh WWDG
counter to ensure that the watchdog does not reset the system.

24.2 WWDG_WINDOW

IHEFER Y WWDG B9 BOAI 1088, Bi& WWDG FIEM LR (TFERERER 0x3F), BB
delay ZERTERER, FRERIERREE WWDG HHREORFHTEIaNME, B LED kTN, sTLAIEOR
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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