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1 ADC

1.1 ADC_AnalogWatchdog

IbHEHESR Y ADC ROUIRIEI e, SHEENPNEENEEEFRTRENLTRY, SHAE
[ J3ahi.

This example demonstrates the analog watchdog function of ADC. When the voltage value of
the channel that opens the watchdog is not within the set upper or lower limits,Will enter
watchdog interrupt.

1.2 ADC_SingleConversion_TriggerSW_IT

ILHGIESRT ADC RIFRERTHEE, B8 1s, I{HilA& ADC ¥, ErhiithiEd ROFTENSE 4 A9 DR
(B

This example demonstrates the interrupt function of ADC. Every 1 second, the software
triggers ADC sampling and prints the DR value of channel 4 through the serial port during the
interrupt.

1.3 ADC_SingleConversion_TriggerTimer_DMA

IbHEBIER Y ADC RIZIEIE DMA (EiRRITIRE.

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

1.4 ADC_TempSensor

WHBIERT ADC t51RAY Tempsensor I0gE, FriBidEOITENLHIRE(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

BbEEBIETR T ADC 1RERRY Vrefouf IDEE, FUR vrefbuf (EABEEREEER(E, HIFRMAREED
EBOFTENER.

This example demonstrates the Vrefbuf function of the ADC module, which uses Vrefbuf as
the reference to sample channel values and convert them into voltage Print it out through the
serial port.

1.6 ADC_Vrefint

IbHEGIER Y ADC {RIRAY VREFINT SREFINGE, @idRHEE VREFINT R(E, i1HSH VCC iIfE, Hi&@
I EROFTENLE.

This example demonstrates the VREFINTsampling function of the ADC module. By sampling
the value of VREFINT, the VCC value is calculated and printed through the serial port.
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2 COMP

2.1 COMP_CompareGpioVsVrefint_IT

L6t BIERT COMP ELiEEFhERINGE, PAOO {EJILLERESIEIRIGA, VREFINT {FOELEREEGAIRIMAN |
2§ PAO RIFBIEXTF Vref BIERY, LED XI5, VF Vref BIERY,LED TR,
This example demonstrates the interrupt function of the COMP comparator, with PA0O as the

positive input and VREFINT as the negative input. When the voltage of PAO is greater than Vref
voltage, the LED lights up, and when it is less than Vref voltage, the LED lights out.

2.2 COMP_CompareGpioVsVrefint_Polling

BbEEBUET Y COMP LEER=RECIAITNGE, PAOO {EJOLLERZRIEIRIMA, VREFINT {ELLAR=R RN,
& PAO RYEBFEAT Vref EBERY, LED kT, MF Vref EBERY,LED kT°K.

This example demonstrates the COMP comparator polling function, with PA00 as the positive
input and VREFINT as the negative input. When the voltage of PAO is greater than Vref voltage,
the LED lights up, and when it is less than Vref voltage, the LED lights up.

2.3 COMP_CompareGpioVsVrefint_WakeUpFromStop

LHEGIERT COMP LLEESIRERINGE, PAO {EJOLLERESIEIRIMA, VREFINT {ERLVEZEGIREA, i#
A stop #&3UfE, BiTiAEE PA0 LRYMANEBIE, FAEHRBTIRER stop &1,

This example demonstrates the COMP comparator wake-up function, with PA0O as the positive
input and VREFINT 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 PAO.
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3 CRC

3.1 CRC_CalculateCheckValue

IbHEHETR Y CRC I8I06E, BEN— M HMABNEIRHTERIE, FHNREESECHRIEEHRTLL
8, 18N LED }T5, &M LED XTI,

This example demonstrates the CRC verification function. By verifying the data in an array, the
obtained verification value is compared with the theoretical verification value. If it is equal, the
LED light will be on, otherwise the LED blink.
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4 DIV

4.1 Division_signed

BbEGlER T B HRESR T ERFSIRE.

This example demonstrates how a hardware divider calculates signed division.

4.2 Division_unsigned

B GlER T bR AT BT SIRE.

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

5.1 DMA_SramToSram

IbfliEa 7 DMA M SRAM %I SRAM fEia&iiERITIEE (SRAM FISMEZIAEmAIEFHIESE AR
IEHITEE).

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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6 EXTI

6.1 EXTI_ToggleLed_IT

BbHEBIER T GPIO SMERFRERINEE, 25 (PBO) S|k LRYE—ANTIERES 4 rhEh, thERELZI LED
KB —iX.

This example demonstrates the GPIO external interrupt function, where each falling edge on
the key (PB0) pin generates an interrupt, and the LED light in the interrupt function flips once.

6.2 EXTI_WakeUp_Event

IEHBER T i8I PA6 SIMIIREE MCU RYTNEE. THERHIETR, LED TATFERRS, ETHR
iR, LED XTRFEISIRE, H MCU #A STOP {&x; HIfik PA6 S|kfE, MCU I2EE, LED iT%F
This example demonstrates the function of waking up an MCU through the PA6 pin. After
downloading the program and running it, the LED light is constantly on; After pressing the

user button, the LED light is in a constant dark state and the MCU enters STOP mode; After
pulling down the PA6 pin, the MCU wakes up and the LED light is in a flashing state.
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7 FLASH

7.1 FLASH_PageEraseAndWrite

IbtFBliER T flash page #Bi&F page SIEE.

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

7.2 FLASH_SectorEraseAndWrite

WHBIERT flash sector IR Page BINHE.

This example demonstrates the flash sector erase and page write functions.
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8 GPIO

8.1 GPIO_FastlO

FHEFIEZERT GPIO B9 FAST 10 5thINEE, FAST 10 iEEAILLAT S FHARNEERE.

This example mainly demonstrates the FAST 10 output function of GPIO, which can achieve a
single cycle flip speed.

8.2 GPIO_Toggle

IbHEHIETR Y GPIO HithiRzt, ECE LED SIEAEFmbiRt, FHEME 250ms BliE—IX LED S|k
¥, E17EF, LGS LED (TELA 2Hz AISRSRIUKE,

This example demonstrates the GPIO output mode, configuring the LED pin to be in digital
output mode, and flipping the LED pin level every 250ms.Running the program, you can see
that the LED light flashes at a frequency of 2Hz.
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9 12C

9.1 12C_TwoBoard_CommunicationMaster_10BitAddr_IT

IbHEGIER T 12C BidrpErAN#TER, ENSRMINAE 15byte iR, ARBIRITMINZIER
15byte EiE, EHL. MHURIEIERING, ENMAMMIURLNIMTILTF "ER" K.

This sample demonstrates 12C communication using interrupts. 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.

9.2 12C_TwoBoard _CommunicationMaster DMA

IbEEBIETRT 12C &id DMA FR#{TIET, ENFSRMILLE 15byte HiiE, REBZITMNAER
15byte EiiE, £ MHURIEERRING, EMMMIRLAIMTILTF "ER" KE.

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.

9.3 12C_TwoBoard_CommunicationMaster_DMA_MEM

BbEEGIiER T £ 12C @i DMA 5UiH{TiER, MHER EEPROM SMESH P24C32, T user %
B8, EHNTMAMHILS 15bytes &z 0x1~0xf, PAIFEM EEPROM HUISE\RIEIIRIEL , EENRINIE,
FENRLBMTILF “ER" K&,

This sample demonstrates communication between the master and slave using 12C and DMA.
The master device sends 15 bytes of data (0x1~0xf) to the slave device, and then reads the
data from the EEPROM. When the data is successfully read, the LED on the master board will
be constantly lit.
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9.4 12C_TwoBoard_CommunicationMaster_DualAddr_IT

IbHEGIER T 12C BidrhEr AN TER, ENERMINEE 15byte iR, ARBIRITMINZIER
15byte EiE, £, MHURIELERING, EMAMMIURLNIMTILTF "ER" KE.

This sample demonstrates 12C communication using interrupts. 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.

9.5 12C_TwoBoard_CommunicationMaster_IT

IHEGIERT 12C BidPEIANHTIER, ENSRMINEE 15byte HiE, AEBIRITMINEIXR
15byte EiiE, £ MHURIEERRING, EMMMIRLAIMTILTF "ER" KE.

This sample demonstrates 12C communication using interrupts. 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.

9.6 12C_TwoBoard_CommunicationMaster_Polling

IHEGIERT 12C BidieiRnNHTER, ENSRAMINEE 15byte HiiE, ARBIRITMINZIER
15byte EiiE, EHL. MHURIEERING, EMAMMIURLNITLTF "ER" KE.

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.

9.7 12C_TwoBoard_CommunicationSlave 10BitAddr_IT

IHGIERT 12C BiIPEAGNETER, ENNEBEMINALLE 15byte iE, ARBIRBANKIZRY
15byte ¥1E,EH. MHIEIEIERINGE, ENFMMNIRLEINTLF “"BR" KRS,
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This sample demonstrates 12C communication using interrupts. 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.

9.8 12C_TwoBoard CommunicationSlave DMA

IbEBIER T 12C @i DMA FRETTIEN, ENFSRMILLE 15byte ZiiE, REBHRITMINAZER
15byte EiE, EHL.. MHURIEERRING, EMAMMIURLNIMTILTF "ER" KE.

This sample demonstrates 12C communication using DMA (Direct Memory Access). 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.

9.9 12C_TwoBoard_CommunicationSlave_DualAddr_IT

BHEGIERT 12C BidPEIANHTIER, ENSRMINEE 15byte HiE, AEBIRITMINEIXR
15byte EiE, £ MHURIEHERRING, EMMMINRLAIMTILTF "ER" K.

This sample demonstrates 12C communication using interrupts. 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.

9.10 12C_TwoBoard_CommunicationSlave_IT

IHEGIETRT 12C BidrhEi AN HTER, EHXRMNALE 15byte HiE, REBRITMNELIZH
15byte ¥4HE, ENMFMIZWEIRRINE, ENMFAMNIRLEINTRTF "BR" RE.

This sample demonstrates the 12C communication using interrupt mode. The master sends
15 bytes of data to the slave, 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
will be constantly on.
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9.11 12C_TwoBoard_MasterTxIndefiniteLengthData_IT_Init

IHAIETR T BEHRETAN, ENREREREE, MUBRIARERERE, EMRMNLE 10 FHH9
8iE (0~9), ARMIRITEME (0~9) FHiEBTBOFTED; EHMRMILZEE 100 FHEHE (1~100), &
BMTIRIRER (1~100) FH@EIROFTED; ENRMINEE 10 FHRIEE (0~9), REMIIEINE
#& (0~9) FHiEIHROIFTEN,

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.

9.12 12C_TwoBoard_SlaveRxIndefiniteLengthData_IT_Init

IHEGIER T EIPEAAR, ENREREREE, MUSKAEREE. ENRMANLE 10 FH50
8iE (0~9), ARMHIRIZEME (0~9) FHiEITBEOFTED; EHMRMILZLEE 100 FHEHE (1~100), A
BMIRILERE (1~100) FH@ETBROFTED; ENRMIKZEE 10 FHRIEEE (0~9), SARMHTIEINE
& (0~9) FHiEBOFTED,

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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10 12S

10.1 12S_TwoBoard_CommunicationMaster_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.

10.2 12S_TwoBoard_CommunicationMaster_IT

IHEGIEXT 128 15 12S MLLARETG i TESAYEDR, 12S EH5R 12S MNAZEEE 0x1~0x10,
128 MHISWREIERE, B 12S EHEREHE 0x1~0x10, = 12S EHIF 125 MHLEINEUETERT,
IMNTRFERIRE: SUWMNTLFREIKE.

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

10.3 12S_TwoBoard_CommunicationMaster_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 I12S master and 12S
slave successfully receive the data, the LED will be constantly on. Otherwise, the LED will be
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blinking.

10.4 12S_TwoBoard_CommunicationSlave_DMA

LGRS 128 415 128 LA DMA 5 TE(SAYETR, 128 A5 128 MHALIXEE 0x1~0x10,
128 MNIRISRIENRERR, BR 12S EHEREHE 0x1~0x10, & 12S EHIF 12S MHLRETIEZILEERS,
IMTRFERIRE; BN, INTLFREIRES.

This sample demonstrates communication between an 12S master and an I12S slave using
DMA. The I12S master sends data 0x1 to 0x10 to the I12S slave, and 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 remains constantly on. Otherwise, the LED
blinks.

10.512S_TwoBoard _CommunicationSlave IT

LGRS 128 45 12S MILLAFRERS HTIE(SAIED, 128 EH15ER 12S MHNALIXEHE 0x1~0x10,
12S MHRISRIEURERS, B 12S EHEREHE 0x1~0x10, Z 12S EHIF 12S MHLRETIZILEHER,
IMTRFERIRE: SN, INTLFREIRS.

This sample demonstrates communication between an 12S master and an I12S slave using
interrupts. The I12S master sends data 0x1 to 0x10 to the I12S slave, and the I12S slave receives
the data and sends back data 0x1 to 0x10 to the I12S master. When both the 12S master and 12S

slave successfully receive the data, the LED remains constantly on. Otherwise, the LED
blinks.

10.6 12S_TwoBoard_CommunicationSlave_Polling

IEHFBIRRT 128 EH5 128 MILLAR A HTIESAIED, 128 EHL56M 12S MLAEELHE 0x1 E 0x10,
128 MZWNEIEUER, B 12S EHNEILEHE 0x1 2 0x10, = 12S 4151 12S MHRETEIEIERT,

ITRIGRER, B, TR,

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

polling. The I12S master sends data 0x1 to 0x10 to the I12S slave, and the 12S slave receives the
data and sends back data 0x1 to 0x10 to the 12S master. When both the 12S master and 12S
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slave successfully receive the data, the LED remains constantly on. Otherwise, the LED
blinks.
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11 IWDG

11.1 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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12 LCD

12.1 LCD_Display

IEHER T HRBEFERRET SR (LCD) RUHR(E. BiRE~EBIEEEHAEPRIASE, LAE LCD
28, #E7 "88:88" FH.,

This sample demonstrates the operation of a monochrome passive liquid crystal display
(LCD). The biasing circuit is configured with internal resistor division to ensure full display
on the LCD, showing the text "88:88".
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13 LPTIM

13.1 LPTIM_OnceMode_Wakeup_WFE

BbHEBIER T LPTIM RIS S HIREE STOP 185U,

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

13.2 LPTIM_OnceMode Wakeup WFI

BbHEGIETR T LPTIM BRIRIR R ETI%ER STOP 123X,

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

13.3 LPTIM_Wakeup_WFE

BbEEBIERT LPTIM &L HIREE STOP 1854,

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

13.4 LPTIM_Wakeup_WFI

BbHEGIETR Y LPTIM ELHR rhETI%ER STOP 23X,

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

Puya Semiconductor 21 / 41



PY32F040 Reference Manual V1.0.0

14 OPA

14.1 OPA_VoltageFollow

IHEGIiER T OPA RIEBIEIRIEINGE, PA7 HIEIRIMA, PAS HRIRMA, PA6 Aiath, PA6 Sl
PA7 tERIAYEBIE(E.

This sample demonstrates the voltage follower functionality of the OPA. PA7 is the positive
input, PA5 is the negative input, and PAG6 is the output. PA6 will output the same voltage as
PA7.
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15 PWR

15.1 PVD

IHGliERT PVD BBEMMINEE. H6IPEE PBO7 SIBIAYEES VREF (1.2V) #1TLbEk. 2§ PBO7
SRR ESF VREF B3, LED (T°K; Z{KF VREF B, LED XT=.

This sample demonstrates the PVD (Programmable Voltage Detector) voltage monitoring
functionality. In this example, PB07 pin is configured to compare its voltage with VREF (1.2V).
When the voltage at PB07 is higher than VREF, the LED light turns off. When it is lower than
VREF, the LED light turns on.

15.2 PWR_SLEEP_WFE

IHEBIERT sleep RV, iBid GPIO HHIRERINEE.

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

15.3 PWR_SLEEP_WFI

IHEEBIRRT sleep #2354, GPIO SMERFRERIRERTNGE.

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

15.4 PWR_STOP_WFE

BHEBIERT stop 185UF, @id GPIO S{IRERLNHE.

This sample demonstrates the stop mode with GPIO event wake-up feature.
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15.5 PWR_STOP_WFI

BbHEBIERY stop 18:UF, i@id GPIO FRERIEERLIRE.

This sample demonstrates the stop mode with GPIO interrupt wake-up feature.
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16 RCC

16.1 RCC_HSEOutput

IHEHIEERFARIH HSE, FiEBid MCO (PA08) S|kEaL.

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

16.2 RCC_HSIOutput

IbHEBIEERARIHHIT HSI, FHiBid MCO (PA08) S|k,

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

16.3 RCC_LSEOutput

BbFBUfERE LSE, Filid MCO (PA08) 5|k,

This sample enables the LSE and is output via the MCO (PA08) pin.

16.4 RCC_LSIOutput

BbEEBUERE LSI, Filid MCO (PA08) S|k,

This sample enables the LSI and is output via the MCO (PA08) pin.

16.5 RCC_PLLOutput

Puya Semiconductor 25 / 41



PY32F040 Reference Manual V1.0.0

I IR ERSRItHJI PLL, Filid MCO (PA08) S|RMak. PLL A9 RIRRIEER HSI,

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

16.6 RCC_SysclockSwitch

U FIERR BRI PINIEINGE, HOIPERERFRIM HSI RS HSE, FHiBid MCO (PA08) S|k
bR,

This sample demonstrates the system clock switching functionality. The sample configures
the system clock to switch from HSI to HSE and outputs the system clock through the MCO
(PA08) pin.
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17 RTC

17.1 RTC_AlarmSecond_IT

IEHEBIIES RTC ROFDHRERTIRIShRIATNGE, SIRFIHhER, ERERERERSITENFRF “"RTC_IT_SEC”,
F Bt ScRIASE); SR mehASERS, $JED “RTC_IT_ALARM”,

This sample demonstrates the second interrupt and alarm interrupt functionality of the RTC.
Each time the second interrupt occurs, the interrupt function will print the string

"RTC_IT_SEC" and output the current RTC count time;When the alarm time is reached, print
"RTC-IT-ALARM".

17.2 RTC_WakeUpAlarm

IbHEGIRRIEE RTC [@#hREiEE 1 #2418 MCU M) STOP & FIREE, H#ESIRIGELEG LED, LED
EnEEEpRY 1 7,
This sample demonstrates waking up the MCU from STOP mode every 1 second using RTC

alarm interrupt. Each time the MCU wakes up, the LED will toggle its state. The LED toggling
interval is 1 second.

17.3 RTC_WakeUpSecond

IHBIER T8 RTC RYFVHRBRIREE MCU RITNEE. THIEFFIEITR, LED HLFERKES: T
BAPiEiER, LED XTAFEIEIRE, HMCU #A STOP {8x; RTC f#orlfl%EE MCU 5, LED T4
FIRFIRTS.

This sample demonstrates waking up the MCU using RTC second interrupt. After
downloading and running the program, the LED is continuously on. Pressing the user button

turns off the LED and puts the MCU into STOP mode. When the RTC second interrupt wakes
up the MCU, the LED starts blinking.
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18 SPI

18.1 SPI_TwoBoards_FullDuplexMaster_DMA

LIRS ROIMNZIED (SPI) SIMERRBEILN THRITHNETEGERETR RORENER,
PIVEBIISFIREEEIFh SCK, EHIET MOSI S1BIAIEELE, M MISO SIBNEUTMMAIEE, i
PAEHR RS SCKIBRZ#BA, RREWTIEE.

This example demonstrates that SPI communicates with external devices in full duplex serial
mode.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.

18.2 SPI_TwoBoards_FullDuplexMaster_IT

IbEFIRXROMZIEO (SPI) S5MERiRBELALW T RITANETEEHETR WEORE R ER,
FIMEBE FIREIE(S P SCK, EHIED MOSI S|IEIEEE, A MISO SIBHSITMINAIEE, HiE
PAEHIR (A SCK iBRIF#EIBAL, TRENMTIE(E.

This example demonstrates that SPI communicates with external devices in full duplex serial
mode.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.

18.3 SPI_TwoBoards_FullDuplexMaster_Polling

IR ROIMZIED (SPI) SIMRRBEILN THRITANETEERET EREN TR,
FHMEBRFIREBSATh SCK, EHLET MOSI 5| BIREEHE, M MISO SIBHEKTMILRIEE, &R
PAEHIR (RS SCK BRI HEIEAL, TRENMTIE(E.

This example demonstrates that SPI communicates with external devices in full duplex serial
mode.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
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the full-duplex communication.

18.4 SPI_TwoBoards_FullDuplexSlave_DMA

IR ROIMZIED (SPI) SIMRRBEILNTHRITANETEERET EREN TR,
ISR G SFIREE(SAT SCK, EHED MOSI 5| BIZIXEE, A MISO SIHHZITMNAIENE, B
PAEHIR (A SCK BRI HEIBAL, TRENMTIE(E.

This example demonstrates that SPl communicates with external devices in full duplex serial
mode.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.

18.5 SPI_TwoBoards_FullDuplexSlave IT

IR ROIMZIED (SPI) SIMRRBEMLN THRITANETEERET MEREN TR,
FHMEBRFIREBSATh SCK, EHLET MOSI 5| BIREEHE, M MISO SIS MIRIEE, &R
PAZEHNIR (Y SCK iBRIEHEIBAL, SRENTIE(E.

This example demonstrates that SPI communicates with external devices in full duplex serial
mode.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.

18.6 SPI_TwoBoards_FullDuplexSlave_Polling

IHFIRXBROIMNRIED (SPI) S/MERREIALN THRITHRETEENER WEOREN IR,
FIMEB S FIREIE(SEI P SCK, EHIED MOSI S|IEEEE, M MISO SIBHSITMMAIEE, HiE
PAEHIRMAY SCKIBRIEWEBAL, TREMTERE.

This example demonstrates that SPI communicates with external devices in full duplex serial

mode.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
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pin, and the data is shifted synchronously along the SCK provided by the host, completing
the full-duplex communication.
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19 TIM

19.1 TIM14_LSICalibrate

LGRS E LS| BI#PM MCO (PA8) §EithiFH1E TIM14 R9iEIE 1 %E#EE MCO, ISR FAMIHNEIE 32MHz
(HSI16MHz, PLL Eg& 2 {£3%), TIM14 B38hJ9 320KHz, QFHEH(ES 10001, {HHE TIM14 BIiEA

{HIRINEE, A% LSI trimming (B, LED FRRTBIHETTH.

This example configures the LSI clock to output from MCO (PA8) and connects channel 1 of

TIM14 to MCO. Set the system clock to 32MHz (HSI 16MHz, PLL frequency doubling), set the

clock of TIM14 to 320KHz, set the overload value to 10001, enable the input capture function of

TIM14, adjust the value of LSI trimming, and the LED ON indicates that calibration is
complete.

19.2 TIM1_6Step

IHFIRXSRERRRINGE “7<8 PWM BIFE" B9iESR, BT systick FRE{E/I COM commutation
FHRMLIR, XM (TRIBNAY) BRTEREKAEPSE, thiNS—Lrhid CH1 1 CH3N 51, BNg
EITFXAANEIER PWM S,

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

The following table shows the commutating steps. For example, CH1 and CH3N in the first
step are set to 1, that mean the PWM output of these two channels is set to start

19.3 TIM1_AutoReloadPreload

UCHEBISCIR 7 ERISSROE A HEINEE, PARGETR T ARR BIEVERINGE, HGIEERSEHchirchElst
LED ¥JT (& 28 mainc ®H B @f B TimHandle.lnit.AutoReloadPreload =
TIM_AUTORELOAD_PRELOAD_ENABLE;{E8EEZIEZINEE, FHAY ARR (BETESE IR EARETRTER,
figE TimHandle.Init.AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_DISABLE;Z: 1t E&)E&E
INEE, FiRY ARR (BTESE=/REARERATAESL S, LED XTLA 2.5HZ ROSTEREGE

This sample demonstrates base count function of the timer,and show ARR register autoreload
function.Example toggle LED in timer update interrupt. Modify in main.c. Set
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TimHandle.Init.AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_ENABLE to enable
autoreload,and new ARR value will takes effect on the fourth interrupt generate. Set
TimHandle.Init.AutoReloadPreload = TIM_AUTORELOAD_ PRELOAD_DISABLE to disable
autoreload,and new ARR value will takes effect on the third interrupt generate. After taking
effect, the LED lights blinked at a frequency of 2.5HZ.

19.4 TIM1_ComplementarySignals

BB 7 ERIRR B AMaLIIRE, =HBEMHNEE pwm B, LGS BCMSEXIIEE CH1 >
PASCHIN -> PA7CH2 -> PA9CH2N -> PBOCH3 -> PA10CH3N -> PB1

This sample demonstrates complementary output function of the timer,Three sets of
complementary outputs total six pwm outputs, this example does not implement the dead
zone function

19.5 TIM1_ComplementarySignals_break

IGHGISE 7 TERTESRYRIZETINEE, CH1 1 CHIN Bib pwm i, 3RUSEISMNER 10 OMNEES (X8
) |, PWM{ES%M, BF BDTR.AOE &fi, FRLANFESHHE (BBF) B, HE pwm Hii,
WHEASSMTIHEEINGE. CH1 > PASCHIN -> PA7 HEAN -> PA6 BidiFE
OCXE,CCxP,0ISx,CCxNE,CCxNP,0ISxN BERE, TISCINFIZEINEERISHhRIF

This sample demonstrates brake function of the timer,the CH1 and CH1IN complementary
pwm outputs.After receiving the brake signal (low level)from the external IO port, the PWM
signal is turned off. Because BDTR.AOE is set, the pwm output continues after the brake signal
is cancelled (high level). This example realizes the dead zone function CH1 -> PA8 CH1N ->
PA7 Brake input -> PA6 By adjusting the OCxE, CCxP, OISx, CCxNE, CCxNP, OISxN
configuration, which can realize the brake function of a variety of applications

19.6 TIM1_ComplementarySignals_break_it

IHBISEI Y ERTERROFIZELIEE, CH1 7l CHIN Bib pwm falH, IRUKEISMER 10 OMREES (K8
¥) I5. PWM{SSXH, B3F BDTR.AOE &fiu, FRLANFESEE (FBE) 5, H4E pwm ik,
WHGALMTIERINGE. FHEFAFETHNERER, HEFMNEPEHEMHE LED TEIRE
OCXE,CCxP,0ISx,CCxNE,CCxNP,0ISxN RIELE, "ISCIFIZEINGERIS R

Puya Semiconductor 32 / 41



PY32F040 Reference Manual V1.0.0

This sample demonstrates brake function of the timer,the CH1 and CH1IN complementary
pwm outputs.After receiving the brake signal (low level)from the external 10 port, the PWM
signal is turned off. Because BDTR.AOE is set, the pwm output continues after the brake signal
is cancelled (high level). This example realizes the dead zone function. This example turns on
the brake interrupt and toggle the LED light in the brake interrupt. By adjusting the OCXE,
CCxP, OISx, CCxNE, CCxNP, OISxN configuration, which can realize the brake function of a
variety of applications

19.7 TIM1_ComplementarySignals_DeadTime

IbHFBISEIR 7 ERTRRAOFIZEINEE, CH1 #1 CHIN Hib pwm i, #EUSFISMER 10 OMREES (KB
¥) |5, PWM{ESXI, BiF BDTR.AOE &, FRLANEESEE (BBF) B, HEE pwm HElh,
IbHBISEIR T FEXTNEE. i@idiE%E OCxXE,CCxP,01Sx,CCxNE,CCxNP,OISxN HYEEE, RISEIRFIZELNEE
RIS FR

This sample demonstrates brake function of the timer,the CH1 and CH1IN complementary
pwm outputs.After receiving the brake signal (low level)from the external 10 port, the PWM
signal is turned off. Because BDTR.AOE is set, the pwm output continues after the brake signal
is cancelled (high level). This example realizes the dead zone function. By adjusting the

OCxE, CCxP, OISx, CCxNE, CCxNP, OISxN configuration, which can realize the brake function
of a variety of applications

19.8 TIM1_DmaBurst_twice

BEHEBIIEZR 7 7E TIM1 FR{EEFH DMA EEERRIR burst (Ei&HERYTNEE, burst BHEH—IXEM=A 5178,
PSC,ARR,RCR, TEEHHiE M, PA0 Si#iTEI, BEZESHMEN, TE PAC BIEEE
REME—IRE 400ms, SETIR 400ms, =R 20ms, BILXR LIS 200us, UEIFEIR burst {&
}i5chk, #H PCS,ARR,RCR {JEH#5EEE,

This sample demonstrates the function to transfer data in TIM1 using DMA in two
consecutive bursts.burst updates three registers(PSC,ARR,RCR) per transfer.In the
interruption of update event, PAO will be flipped. Through the monitoring of logic analyzer, it
can be seen that the flipping interval of PA0 will change from 400ms for the first time, 400ms

for the second time, 20ms for the third time, and 200us for the fourth and subsequent times.
At this time, the two burst transmission is completed, and PCS,ARR and RCR are all updated.
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19.9 TIM1_EncoderTI2AndTI1

ICHEGISEIL Y TIM1 FRRYSREIREITERTNEE, TI1(PAS)FN TI2(PAY)FRRESESMASIHED, Bid CNT FfF
SEIAMERRT RS, iBiF uwDirection T2 AJMERHEIERASHESG R, ETITENEIRERTMERT
#5 =% CNT FF5HEME, FTEDENE Direction = 0 9 Eit#%, Direction = 1 A Tit44.

This sample demonstrates encoder count function of the TIM1,TI1(PA8) and TI2(PA9)
configured as encoder input pins.The change of the counter can be observed through the CNT
register, and the counting direction of the counter can be observed through the uwDirection
variable.The counting Direction and CNT register can also be observed by printing data. The
printed data Direction = 0 indicates CounterMode:Up, and direction = 1 indicates
CounterMode:down.

19.10 TIM1_ExternalClockMode1

IWHEEGEETR T TIM1 g95haRRdeisEst 1 Thek, 1%#E ETR(PA12)3IBIVE/ I SMERRTEHEANIE, FrEsEESRh
B, 7ERBERPERSE LED KT

This sample demonstrates external clock mode 1 function of the TIM1.Select the ETR(PA12)
pin as the external clock input source and enable the update interrupt to flip the LED light in
the interrupt.

19.11 TIM1_ExternalClockMode1_TI1F

HWHEGER T TIM1 A9/MERRTEESE 1 ThRE, 5%64F TIMFD(PAS)SIBIVEJIMERRTSEANIE, FH(HEEEESR
Fhli, fEFRERARERSE LED XT

This sample demonstrates the external clock mode 1 function of TIM1, selects the TI1FD(PAS8)
pin as the external clock input source, and enables the update interrupt and toggle the LED
light in the interrupt

19.12 TIM1_ExternalClockMode2

IHBIRTRT TIM1 RSP ERRTEMETS 2 ThEE, i#8F ETR(PA12)SIBIER/MERRISEBNIR, FH{EREEFRP
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Wi, fERERENEE LED X7,

This sample demonstrates the external clock mode 2 function of TIM1, selects the ETR(PA12)
pin as the external clock input source, and enables the update interrupt and toggle the LED
light in the interrupt

19.13 TIM1_inputCapture_TI1FP1

BbEEBUET 7 TE TIM1(PAB)SEINIEIRTNGE, PAS SNBSS, TIM1BIRRINGE, SHNEIRPHR,
SiH—IXhlR, BEE—IX LED

This sample demonstrates the input capture function of TIM1(PA8), PA8 input clock signal,
when TIM1 capture success, will enter the capture interrupt,and toggle the LED in the interrupt

19.14 TIM1_InputCapture_XORCh1Ch2Ch3

IHEGIER TIE TIM1 SNIEZRTINEE, PAS8 B PA9 B PA10 SABIMES, TIM1 IEZRRING, S
IR, SE—IXrPlR, Bi%E—IX LED
This sample demonstrates the input capture function of TIM1, input clock signal into PA8 or

PA9 or PA10 will generate the capture interrupt after TIM1 capture successfully.Toggle the
LED once per interruption

19.15 TIM1_OCToggle

b # 6 E &7 TIM b & #E X TR OC Bl 828 W I) #8 , fF &
CH1(PA08),CH2(PA09),CH3(PA10),CH4(PA11) /M E B Ry IhEE, FHELITEIEE TIMX_CNT 5

TIMx_CCRx EEeHImiHES#5E, A%/ 400KHz

This sample demonstrates the OC toggle output function in TIM1 comparison mode, enabling
CH1(PA08),CH2(PA09),CH3(PA10),CH4(PA11) four channel output function, then the output
signal toggle when the counter TIMx_CNT matches TIMx_CCRXx. The frequency is 400KHz
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19.16 TIM1_OCToggle_IT

BEEEBIERT TIM1 LEBARR TRIFRERINGE, TE-PERTRENEE GPIO,

This sample demonstrates the interrupt function in TIM1 comparison mode, toggle the GPIO
in an interrupt.

19.17 TIM1_OnePulseOutput

BEHEEBIETR T TIM1 REREKRIRSL, CH2(PA09)SII LRI EFHE, Mi&it#=nitd, HiH8ES
CCR1 [LHthY, CH1(PA0S)HSMT, BRitHEEE, CH1 BRBLERTE, HHREHE,
S2(EIE T (E, AHIEEBkHEEREITE (TIM1_ARR-TI1_CCR1)/CLK=(65535-16383)/32000000=1.536ms

This sample demonstrates the one pulse mode of TIM1.The rising edge on the CH2(PA09) pin
triggers the counter to start counting. when the count value matches CCR1,CH1(PA08)
outputs a high level. When the counter overflows ,CH1 outputs the low level again. After the
counter overflows, the timer stops working. This example pulse width calculation
(TIM1_ARR-TI1_CCR1)/CLK= (65,535-16383)/ 32,000,000 =1.536ms

19.18 TIM1_PWM

AHIFEmE 4 38 PWM, B8 1 BIGZEEEH 20%, 1818 2 79 40%, 1818 3 /9 60%, iBiE 459 80%, &
U2 FEEAJ3 8000000/(50+1)/800=196Hz

This sample outputs 4 channels PWM, the duty cycle of channel 1 is 20%,channel 2 is 40%,
channel 3 is 60%,channel 4 is 80%.The period is 8000000/(50+1)/800=196Hz

19.19 TIM1_SynchronizationEnable

TERTER 1 ROfEEEERIES 3 126), HEMER 3 iHEAS, LED 28R, HEMR 3 REEHHMN, =
MSEHSMEERSR 1, TR 1 FRITERE, LED 2L SHz RSRERHTENEE

The enable of TIM1 is controlled by TIM3. When TIM3 counts, the LED will be steady on. The
update event generated by TIM3 will triggers TIM1, and when TIM1 starts counting, the LED is
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toggled at a frequency of 5Hz

19.20 TIM1_TIM3_Cascade

BEHEEGISEIR T TIM1 F0 TIM3 ZREXRY, 32 (iit4&9E8, TIM3 (£, TIM3 AYiHELEMESER TIM1 A%
ARIHh, BidECE TIM1 §1 TIM3 REHFEFRE, (£ TIM1 hEREIRFFLR) SEIE LED XTLL 0.5Hz
SRR

This example realizes the cascade of TIM1 and TIM3 into a 32-bit counter, with TIM3 as the
host.The count overflow signal of TIM3 acts as the input clock of TIM1.By configuring the

reloaded register values of TIM1 and TIM3, the LED is toggled at 0.5Hz (in the TIM1 interrupt
callback function).

19.21 TIM1_Update_DMA

ILHEBIEZ 7 7E TIM1 Fh{sEF DMA (E5a0ERYT0EE, i@id DMA M SRAM mhiftiz£iiizE] ARR FiFss,
SE TIM1 RJHRZE(L, 7 TIM1 5—IXifitHfE, PAOC SEtE, ULRIEREEEPRJI 400ms, DMA FHGHE
#EZI TIM1_ARR, 5—IX PAO BisZEBREJ0 400ms, SFETIREEEIES 100ms, SE=IRERIEIAIES
200ms, SEMLXEISEEIGYD 300ms, LbEY DMA HRIZEETR, BEESEAMRI9/9 300ms

This sample demonstrates the function of using DMA to transfer data in TIM1, carrying data
from SRAM to ARR register by DMA to achieve TIM1 cycle change. After the first overflow of
TIM1, PAO will toggle, at this time the toggle interval is 400ms. DMA starts to carry data to
TIM1_ARR, the first PAO toggle interval is 400ms, the second toggle interval is 100ms, the

third toggle interval is 200ms, the fourth toggle interval is 300ms, at this time the DMA
carrying ends, the subsequent toggle interval are 300ms

19.22 TIM1_Update_IT

BEBIERTTE TIM1 RERIHETIEE, FHEERET SHHithlr, SIRER ARR [BRNSFE—IREHiTRER,
FIERETREIEE LED KT, LED XT2LA 5Hz RYSRERHITEILE.

This sample demonstrates basic count function of the TIM1 and enable update interrupt.Each
time an update interrupt is generated, the ARR value is reloaded and the LED light is toggled
in the interrupt.The LED light is toggled at a frequency of 5Hz.
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20 USART

20.1 USART_HyperTerminal_AutoBaund_IT

IHEGIESR T USART BB RNBISZMINEE, BilBIFRiE—1F1F 0x7F, MCU RIRFFH: Auto
BaudRate Test,

This sample demonstrates automatic baud rate detection function of the USART. The serial
assistant sends a character 0x7F, the MCU feedback character string: Auto BaudRate Test.

20.2 USART_HyperTerminal_DMA

I BIIERT USART Y DMA U A&iEFiEINEdE, USART BiEJ9 115200, ¥ 8, {S1Efi1,
HRIE(L None, FHHFIEITIERRE, HHRRER, RBRET LN TA 12 1 8#E, 40 0x1~0xC, M
MCU SHEIRISRIRIEIERIR ZIET L, ARFIENGRIER.

This example demonstrates how to use USART to send an amount of data in DMA mode
USART configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. Download and
run the program, Print the prompt message, and then send 12 data through the upper

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

20.3 USART_HyperTerminal_IndefiniteLengthData_IT

IHBIERT USART BRGNS TIHSINAEREWE, USART BtED 115200, iR 8, (S
1, BEE(I None, THHIZETIEFE, ABREBI LUNTRESKENUE (R 128bytes), FIUN
0x1~0xC, M MCU SHERUTEIRY SR B IR &L E LRI,

This example demonstrates the interrupt method of USART to send and receive variable length
data. USART is configured as 115200, with data bit 8, stop bit 1, and check bit None. After
downloading and running the program, the MCU will send any length of data (not exceeding

128bytes) through the upper computer, such as 0x1~0xC. The MCU will send the received data
to the upper computer again.
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20.4 USART_HyperTerminal_IT

IHEGIEZRT USART RIFRBRG VR IEFNIRUTENE, USART ECEJD 115200, #E(L 8, {SIEf 1, #%
B5{ None, TEHIGITIERF R, HEMRRER, AREE LA TA 12 NEHE, H140 0x1~0xC,T MCU
SIEERIEIR SRR R REE LN, ABITEERIER.

This example demonstrates how to use USART to send an amount of data in interrupt mode
USART configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After
download and run the program,Print the prompt message, and then send 12 data through the

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

20.5 USART_HyperTerminal_Polling

IGt$fliER Y USART R POLLING U FIRULEHE, USART BEE&J9 115200, #HE(i8, {S1bfi
1, BRI&GI None, FEHIEITIERE, $IENRRER, AREE LA TR 12 £NEdE, Hl40 0x1~0xC,
M MCU SHEIRISSIRIEIRRIRZIXE L, ARFIENGRIER.

This example demonstrates how to use USART to send an amount of data in polling mode
USART configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After
download and run the program,Print the prompt message, and then send 12 data through the

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

21.1 WWDG_IT

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.

21.2 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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