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1 ADC

1.1 ADC_AnalogWatchdog

R T ADC RIRINET ThEE, SHEE HREENEEEAMEREN L TRS, SHNE
[ IR,

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

ItHEGIER 7 ADC RIFRIRINGEE, SFR 1s, i4HitAR ADC X, EHihEdEO+IENEE 4 B9 DR
(=8

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

IEHEBIETR 7 ADC RYZiEiE DMA (EmRIThEE,

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

1.4 ADC_TempSensor

IEEEGIER 7 ADC 1&ERAY Tempsensor ThaE, FH@EEEOFTENHIEEE.

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

1.5 ADC_Vrefbuf

ItEEEpIiEZR T ADC HEEREY Vrefbuf THEE, FIR vrefbuf {ENENERRIFEENE, FIERMEEETS
CFJENHE,

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.
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1.6 ADC_Vrefint

LEEEpIiEZR T ADC #&REREY VREFINT SREFIRE, @ISR VREFINT RIE, 1HEEH VCCRIE, FHilE
T EROFTEDHSK.

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.
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2 COMP
2.1 COMP_CompareGpioVsVrefint_IT

It BIER 7 COMP LUEERHIITNRE, PA0O {E/ottiRasiEimi N, VREFINT {E/tbRES i ,
2 PAO RYEBERT Vref FBIERS, LED XIS, /T Vref BB/ERT,LED JT°K,
This example demonstrates the interrupt function of the COMP comparator, with PAOO 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

IEEHEGEZR 7 COMP LUIRERIIEITIAE, PAOO {E/SELIRRRIEmIA, VREFINT {ENLLRER RN,
2 PAO RYEBEART Vref BB/ERY, LED T, /NF Vref EBJERT,LED JT°K,
This example demonstrates the COMP comparator polling function, with PAOO 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

IR T COMP LUIRRRIREETNRE, PAO {ENLLRERIEmIAN, VREFINT {EALLI=stimmAN, #
A stop =[5, EEVEFEE PA0 LAYMINEIE, FAE-hUfIREE stop R,

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

ISR Y CRC RIGTHRE, @I — N BAIEIRH TG, B2 E SRR ERTLL
%, 18EN LED \J=, &N LED ¥TiNKE.

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

HRBER T B R ERRIT BB ShRE.

This example demonstrates how a hardware divider calculates signed division.

4.2 Division_unsigned

R T B BRI AR BT SR,

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

5.1 DMA_SramToSram

LEEHIiEZR T DMA M\ SRAM || SRAM fEiEiERIZNEE (SRAM FISMRZ IBHEMBIEHIESEERIN
IREFBITAE).

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

HERHBER T GPIO SMERARITINEE, %32 (PBO) 51 EAYE— NiinERaT 4 hif, SPiTRER+ LED
KTEEE—IR,

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

6.2 EXTI_WakeUp_Event

IHERBETR 7B PAG 5 |BIREE MCU RITHEE, TEFERFHIZITE, LED ITATESIRE, TR
e, LED \TR-FERRIAZE, BEMCU B STOP R\, #I{f PA6 5|[IfS, MCU I%#8, LED JT4bFiR
This example demonstrates the function of waking up an MCU through the PAG 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

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

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

7.2 FLASH_SectorEraseAndWrite

IHEIEZR T flash sector #&F0 Page SINEE,

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

REHFIEERETR GPIO BY FAST 10 $itHII8E, FAST 10 R ERI LUA RIS A ARG R,

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

8.2 GPIO_Toggle

LGSR 7 GPIO IiiEs, EcE LED 5| AEmtiEt, HEEER 250ms i —IX LED 5|
BB, IE{TFER, BILAEZ LED JTLA 2Hz BUSRERINIR,

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 I12C
9.1 12C_TwoBoard_CommunicationMaster_10BitAddr_IT

LHFERT 12C BB TER, ENSEEMILAIE 15byte iR, AEBREMILAIER
15byte #E, EH. MREGERINE, ETFIMUR LRV NTLET BRI,

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

IEREBIER T 12C i@id DMA SREHTIEN, EHREMILLIE 15byte #UE, ARBEKRMIAIEN
15byte #UiE, 4. MYIRIEEERINE, ETFIMUR LR NTLTFTBRRE.
This sample demonstrates I2C 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

IR 7 A 12C 181 DMA FSRUBHTEI, MALER EEPROM NRIS A P24C32, X user 1
##, EHSCRMILE 15bytes #E/ 0x1~0xf, ASHM EEPROM FIGENRIEIEEE, IEEATNfE,
FHWR ERVINTET BRI,

This sample demonstrates communication between the master and slave using I12C 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.

9.4 12C_TwoBoard_CommunicationMaster_DualAddr_IT

HEPER T 12C BRIV TIER, ENSTEMIULE 15byte EiE, AEBEHREMILAIZRT
15byte £z, £, MHUREETERNINE, ETFIMUR ERINTGET BRI,

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

teREpliER T 12C B RrozUH @, EFEEMILLE 15byte R, ARBIREIMTIAIERN
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15byte #iE, £, MHUREEIERNIIE, ETFIMUR ERINTGET BRI,

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

HHEFlER T 12C BEREGTUHTER, EHSTRMILAIE 15byte R, AEBREBMAILAIERT
15byte #iE, 1. MYIRKEUERINE, EVFIMUR LR NTLTFBRRE.
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

HHEAIER Y 12C B ziE @R, EVEEMILRIE 15byte #E, ARBIRIMTIAIERN
15byte #0E, EH1. MHIEKEUERINE, ENFIMMUR ERNTATFERIRE,
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

IEHEBIER T 12C i@id DMA SRBHTIEN, EHREMILLIE 15byte #iE, ARBEKMILIEN
15byte #UiE, 4. MHIRKEEERINE, EVFIMUR ERNTLTBERRE.

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

HHEPER T 12C BT TVHTIER, ENSTEMIULE 15byte EiE, AEBEHREMILAIZRT
15byte #iE, £, MHUREEIERNINE, ETFIMUR ERINTGET BRI,

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.
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9.1012C_TwoBoard_CommunicationSlave IT

HHEPER T 12C BIHERATVHITIER, ENSTEMIULE 15byte EiE, AEBEHREMILAIZRT
15byte #iiE, EHFIMNTUREEGERINE, ETFIMUR EAINTGT BT IRE.

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.

9.11 12C_TwoBoard_MasterTxIndefiniteLengthData_IT_Init

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

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

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

9.12 12C_TwoBoard_SlaveRxIndefiniteLengthData_IT_Init

HREGER T B A0, ENVRERNEREE, MURRAREREIE. EVRMUAEX 10 FPH
iR (0~9), AEMVEEKEEE (0~9) FBISEOFIED; ENEMILAIE 100 FHEHE (1~100), A
[EMAERIEE (1~100) FHEISEROIFTED; EFRMIULIE 10 FLRUEEE (0~9), ARMIUIZIES
& (0~9) FiEIEOFTEN,

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
10.112S_TwoBoard_CommunicationMaster_DMA

IEEEGIERT 12S 15 12S MLLADMA ST TBEREDR, 12S EA15TM 12S MLAIEEEE 0x1~0x10,
12S MIZWEIEERRE, BF 12S EAEIREYE 0x1~0x10, = 12S FAIFN 12S MHLEIHEKEURERT, )\
ITRTFESIRE, BUWINT TR,

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

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

10.212S_TwoBoard _CommunicationMaster_IT

IEAFEBIZERT 128 E415 12S MLLAFBTS U TIBERYER, 128 EATH 128 MUAIXEEE 0x1~0x10,
128 WHEEREEYES, B0 128 EHEIREEE 0x1~0x10, =5 128 A 128 MLaTHEMETERT, /)
TAETFESRE, SUWINTEFIRNRRES.

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

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

10.312S_TwoBoard_CommunicationMaster_Polling

IEEREGIRRS 128 S 128 MHLLARIES VB TIBERYER, 128 5T 12S MHLARIEEHE 0x1~0x10,
128 WHEEREEUES, BE 128 EHEIREEE 0x1~0x10, = 128 A 128 MLATHEMETERT, /)
TEFESRE, BUITLTFANFRIRE,

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

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

10.412S_TwoBoard_CommunicationSlave _DMA

IEEREBIERT 128 E415 128 MILLADMA STV TR ERYEDS, 12S EA55HE 128 MLAIEEEE 0x1~0x10,
12S MHIZREIEUES, B 12S EHIEILEEE 0x1~0x10, 24 12S 40 12S MHLALZHEEEERT, /)
TEFESRE, B, INTETFIARFRRE.

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

10.512S_TwoBoard_CommunicationSlave_IT

IHAEBIRRT 128 415 12S MLAFBTS R TIBERNER, 128 E45TE 128 MLAIEEHE 0x1~0x10,
12S WW%HSZ%U%SHEF B 12S EHEILEEE 0x1~0x10, 24 12S FHIF 12S MHUBIHIZIEEERT,
ITFESIRE, B, AT FIRNRRE.

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

sends back data Ox1 to 0x10 to the 12S  master. When both the I12S master and I12S slave successfully
receive the data, the LED remains constantly on. Otherwise, the LED blinks.

10.6 12S_TwoBoard_CommunicationSlave_Polling

IHEBIEXT 128 £S5 128 MLARSIEATUHTEERYES, 12S £H15EM 128 WLAIEEEE 0x1 E
0x10, 128 MHIZIEIEERERS, BM 12S FHEAEEE 0x1 2 0x10, 2 128 4N 12S AT
HERT, INTRIFES; B, INTRKE.

This sample demonstrates communication between an 12S master and an 12S slave using polling.
The 12S 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 I2S master. When both the 12S master and 12S slave successfully
receive the data, the LED remains constantly on. Otherwise, the LED blinks.
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11 IWDG

11.1 IWDG_Reset

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

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

(LED blinks);If the feeding time exceeds 1 second, the program will be continuously reset (LED turns
off).
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12 LCD

12.1 LCD_Display

R R TR B TR AR E s (LCD) RYE(E. KREERKECENASEESE, LAELCD
28, HER'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

IWHEEGER T LPTIM BRIE T (4 IREE STOP 181,

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

13.2 LPTIM_OnceMode Wakeup_ WFI

IWHEGER Y LPTIM BRET hififEE STOP 151,

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

13.3 LPTIM_Wakeup_WFE

LEEEAIEZR T LPTIM AR S4-I%EE STOP &5,

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

13.4 LPTIM_Wakeup_WFI

LEEEAIEZR T LPTIM AR HIfTIREE STOP 52,

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

14.1 OPA_VoltageFollow

LEEpIiEZR 7 OPA RIEBIEERBETNRE, PA7 JSIEmMIA, PAS JuthimiiA, PA6 i, PA6 R
PA7 tEREIRYFBE(E.

This sample demonstrates the voltage follower functionality of the OPA. PA7 is the positive input, PAS
is the negative input, and PAG is the output. PA6 will output the same voltage as PA7.

Puya Semiconductor 19 / 33



PY32F040EP Reference Manual V1.0.0

15 PWR
15.1 PVD

LRGSR T PVD EB/EASNITHRE, HE5IhEIE PBO7 S |HIYEB/ES VREF (1.2V) HH{THHER. ¥4 PBO7
S|V EST VREF BY, LED ¥T°K; Z{EF VREF BY, LED {T=.

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 PBO7 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

HERBIER T sleep &RIU T, 18T GPIO SH4IREETNEE.

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

15.3 PWR_SLEEP_WFI

HAFBIER T sleep #HIUT, GPIO SMNERAhEfIREETRE.

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

15.4 PWR_STOP_WFE

IHEEBIER T stop iRV T, 18T GPIO SH4IRREINEE,

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

15.5 PWR_STOP_WFI

LRGSR T stop BT, 181 GPIO HRHfIREETHEE.,

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

BB E R FRTh HSE, FH@id MCO (PA08) S,

This sample configures the system clock as HSE and outputs it through the MCO (PAO08) pin.

16.2 RCC_HSIOutput

I GIRCE R SRt s HSI, FHE@id MCO (PA08) 3R,

This sample configures the system clock as HSI and outputs it through the MCO (PAQ8) pin.

16.3 RCC_LSEOutput

ILEREAIERE LSE, FiE@id MCO (PA08) 5IRimItH.

This sample enables the LSE and is output via the MCO (PAQ8) pin.

16.4 RCC_LSIOutput

LEEERIERE LSI, FHiEid MCO (PA08) 5IRimIH.

This sample enables the LS| and is output via the MCO (PAQ8) pin.

16.5 RCC_SysclockSwitch

HRBETRAR GRS SRIIRINAE, #HIPECERSERITPA HSI IJHREI HSE, FHilEid MCO (PA08) 5| Bl
HERGRI .

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 (PAO8) pin.
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17 RTC

17.1 RTC_AlarmSecond_IT

ItEREBER RTC BIRDERURFNRIEPRIITIRE, BRI, ERBTEREPSFTEN=AF"RTC_IT_SEC”, #
B LRI AR, HEhA SR ERY, $TED“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

IHHEBIENBIE RTC mfhRlTErE 1 7% MCU M STOP &= FIEE, FEESRIEESE LED, LED
ENEEiEpRY 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

ItEREGER 7i8iY RTC RORDARIRIGEE MCU RYTHRE. TEMERFE(T/E, LED ITTESRRE, &T
FF#EE, LED JITRbFERIAZ, B MCU A STOP #&x(; RTC forhiffI%EE MCU /5, LED JT&F
MRS

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

GRS OINREEO (SPI) S/MRREIUEN T ST AH TIBREER WEOIREAFR,
TN IR FRALE(SETHR SCK, FHIBIT MOSI 3| EEGE M MISO 3 BHZIMHIIEEE, 4R
AZENARMHRY SCKIGRIEPHEAL, THRENTE(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.

18.2 SPI_TwoBoards_FullDuplexMaster_IT

HAFFIRETEOIMZIEO (SPI) SHMRREIUEN T RITH N TBEYET HEOIRENFEER,
FINEBMIRSIRAE(SE D SCK, EHIEIT MOSI 3 |HIAIEEEE, M MISO 3 [BHZIMIREEE, #50E
VAZEANIRMRT SCKIGREEEHEAL, SeiENTEE.

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

IHAFFIENTE OIMZIEO (SPI) SHMRREIUEN T RITHH TBERYET HEOIRENFE,
SNBSS IRALB(SE D SCK, EHEIT MOSI 3 |HIAIEEEE, M MISO 3 [BHEIMIAEEE, #50E
VAZEANIRMLRT SCKIGREEEHEAL, STiENTEE.

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

18.4 SPI_TwoBoards_FullDuplexSlave_DMA

BRI EROIMRIED (SPI) SHMNBREUEN T BT AR TBRERER HENIRENERL,
FHNEBMIR R IRBLB(SATEH SCK., EAHNIET MOSI 5|BIAXEWE M MISO 3 IBIEIMTEEDE, EdE
AEHRMAE SCKIBRIEHBAL, THEXTE(E.
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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.

18.5 SPI_TwoBoards_FullDuplexSlave IT

BT EROIMZIEO (SPI) SHMBIREIUAEN T RITHNH TBEYET HEOIRENER,
TINEBNIRFIREIBEERTEh SCK. FHEIT MOSI 5 |BIAIXE0E M MISO 5 IHZKMIEIETE, $0E
VAZEANIRMLRY SCKIGRIEHEAL, STRENTE(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

IHEBIEXTEROINEEEO (SPI) S/MRREIUEN T 2174 H TIBREER WEOIREAFRE,
MBI R IRBLESATE SCK, EAET MOSI 5IIAEEERE, M MISO 3 HIZKNEIEEE, $uE
AR SCKIGRIZHBAL, TRENTIBE.

This example demonstrates that SPI communicates with external devices in full duplex serial
mode.This interface is setin 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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19 TIM
19.1 TIM1_6Step

LGRS R ERTZRINEE "7~ PWM BUF=4"AYiE R, 181Y systick FlF{EJ/9 COM commutation 25
HRUBAIR, SN (FORIEEANAY) #RA TREMRELER, tHNsE—P5+a0 CH1 #1 CHIN /9 1, BHRET
FHXFMEER PWM i,

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

19.2 TIM1_AutoReloadPreload

LEEEGISCER 7 EERTESAIEATTEENRE, LARERT ARR BshEZINeE, HHEERTzsE=zirrEse
LED T & 28 manc &F B F &  TimHandle.InitAutoReloadPreload =
TIM_AUTORELOAD_PRELOAD_ENABLE;{#8EEEHRINEE, #7189 ARR {BIESIYRFFMATER,
EgE TimHandle.Init. AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_DISABLE;Z|FBrE#H;
ThEE, #HY ARR (BESZIRFEMIRTERL ERE, LED KTLA 2.5HZ RUSTERN:

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

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.

19.3 TIM1_ComplementarySignals

WHRISCEL 7 ERT SRR EAMaILHINRE, =HEANL/EE pwm i, MEGIRESLHZEXINEE CH1 - >
PABCHIN -> 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

19.4 TIM1_ComplementarySignals_break

IAEHBISCIL T ERTESAIRIZEINEE, CH1 1 CHIN BEfb pwm Hi, ZWEIFMNEB 10 ORRIEES (K8
¥) 5, PWM {§5XF, B8F BDTR.AOE &fi, FLANEESEE (BHR¥) /5, 448 pwm HiH,
WGBS THXIDEE., CH1 > PASCHIN -> PA7 FMZEHAN -> PA6 BT
OCXE,CCxP,0ISx,CCxNE,CCxNP,0ISxN HIECE, BISCIRIZEThRERZFhN B
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This sample demonstrates brake function of the timer,the CH1 and CH1N 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 CH1 -> PA8 CH1N -> PA7 Brake input -> PA6 By
adjusting the OCXxE, CCxP, OISx, CCxNE, CCxNP, OISxN configuration, which can realize the brake
function of a variety of applications

19.5 TIM1_ComplementarySignals_break_it

IEAEFISCER 7 ERTBSRURIZETDBE, CH1 #0 CHIN BE4#h pwm i, H2UEISMNER 10 ONRIEES (K8
¥) 5, PWM {55X7, B8F BDTR.AOE &fI, FLANEESEE (BHR¥) 5, 448 pwm HiH,
WHAILMTHXINEE. AFEFAFETNEFRY, HEMNEFPUEME LED TEIT AR
OCXE,CCxP,0ISx,CCxNE,CCxNP,0ISxN fIECE, nISCHIRIZEIHRERISZFhN B

This sample demonstrates brake function of the timer,the CH1 and CH1N 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

19.6 TIM1_ComplementarySignals_DeadTime

IHAEBISCER 7 ERTESAIRIZETNEE, CH1 #0 CHIN BE4b pwm i, BKEISNEE 10 OBRIEES (K8
¥) f&, PWM {F5Xi, BF BDTRACE &fi, FILNEESEE (BB¥) &, 444 pwm i,
IHREFISCIR T EXINEE, BidiEE OCXE,CCxP,01Sx,CCxNE,CCxNP,OISxN BUBLE, BISCIIRZEINRE
AR

This sample demonstrates brake function of the timer,the CH1 and CH1N 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. By adjusting the OCxE, CCxP, OISx, CCxNE, CCxNP,
OISxN configuration, which can realize the brake function of a variety of applications

19.7 TIM1_DmaBurst_twice

AR 7 7E TIM1 Sh{s5F DMA ZELEFRIR burst {EEURAYINAE, burst B{EM—REHT =1 5178,
PSC,ARR,RCR, EEFHHE4FHTH, PA0 R TEIE, BEBESITEN, AJER PA0 KIEN%ERR
SME—IXRY 400ms, IR 400ms, SB=IX 20ms,FEINRR[FEL2E/9 200us, LHEAIFRIR burst (&S
f%. FH PCS,ARR,RCR IY&F#H5=tL,

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
PAO will change from 400ms for the first time, 400ms for the second time, 20ms for the third time,
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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.

19.8 TIM1_EncoderTI2AndTI1

WEAFFISEEL T TIM1 SREOYRESERITARE0RE, TI1(PAS)RI TI2(PASWENYRESERIANS B, BT CNT &7
SR IZRRTENEEZM, 1Bid uwDirection L E R EIITEESRITHETS A, BITFTENEUETE ATt
#31RF0 CNT SH1F=sitEUE, FTENEUE Direction = 0 J9[A) Eit#{, Direction = 1 M Fit+#L,

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.

19.9 TIM1_ExternalClockMode1

IEEBRR T TIM1 BOSMERRTSIME 1 ThiE, 15E8E ETR(PA12)3 IBWERSNEBRTEPHEINIG, FHEREEH T+
W, TEFRUTREREE LED AT

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.

19.10 TIM1_ExternalClockMode1 _TI1F

LAEBIER T TIM1 BOSMNERATEMES 1 THAE, B8R TIMFD(PA8)S | ENIMERRIHMINIR, FHHEREE R+
W, fERBTRENEE LED KT
This sample demonstrates the external clock mode 1 function of TIM1, selects the TI1FD(PA8) pin

as the external clock input source, and enables the update interrupt and toggle the LED light in the
interrupt

19.11 TIM1_ExternalClockMode2

LGRS 7 TIM1 ROSMERRTERMEC 2 ThEE, 15688 ETR(PA12)5 [BWEASMEBRT SRR, FHEREE
W, 7EPRTREREE LED 4T,

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
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19.12 TIM1 _InputCapture_TI1FP1

HEREBIEDR T 7 TIMA(PAS)BINIBERINAE, PA8 MINEITPMES, TIM1 FERAING, SEENFERHHT,
BH—IRTYT, BEE—IXLED

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

19.13 TIM1 _InputCapture_ XORCh1Ch2Ch3

IEEREBIER 7E TIM1 BINIBIRINEE, PAS 8¢ PA9 B¢ PA10 BMIAETIMES, TIM1 f3kpkTNE, A
gk, SR, B —IXLED
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

19.14 TIM1_OCToggle

& f E =7 TM B &L TR OC & ¥ W H I 88, £ &8
CH1(PA08),CH2(PA09),CH3(PA10),CH4(PA1) O/ MEiEREI HINEE, FFE X128 TIMX_ CNT 5
TIMx_CCRx ILECEIHIHSSEHE, S/ 200KHz

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 200KHz

19.15 TIM1_OCToggle_IT

LEEEIEZR T TIM1 EUBARTC T RIRITINGE, TEhihElie GPIO,

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

19.16 TIM1_OnePulseOutput

WWHEGIER T TIM1 BIERRK TR, CH2(PA09)S ML EFHE, fMUAITEEEFAITE, IHEES
CCR1 IUEgHY, CH1(PAOB)mtHEEEY, EHETEES RN, CH1 MR, 1HEEsaHE, et
8821 F T, AFFERKTEEEITE (TIM1_ARR-TI1_CCR1)/CLK= (65535-16383) /24000000=2.048ms

This sample demonstrates the one pulse mode of TIM1.The rising edge on the CH2(PAQ9) 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=
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(65,535-16383)/ 24,000,000 = 2.048ms

19.17 TIM1_PWM

ABIFEHIL 4 B PWM, 188 1 BIGZE 20%, BiE 2 940%, BiE37960%, EiE 479 80%, &
{FIFEEEE9 24000000/(50+1)/2400=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

19.18 TIM1_SynchronizationEnable

TERTES 1 BOfEREAERTES 3 1259, Z\xERTES 3 1TH4MAY, LED RFR, HERIEs 3 REEMEMAT, T
SR ERRS 1, AR 1 FHAEUS, LED 2L SHz RUSREREHITEIEE
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 toggled at a
frequency of 5Hz

19.19 TIM1_TIM3 Cascade

RIS Y TIMA #0 TIM3 REXRY, 32 /1408, TIM3 =EH, TIM3 RUTHEGEHESIFA TIM1 A%
NBS$R, BEEE TIM1 F0 TIM3 NEHSFRRE, (£ TIM1 FEfEiEREH) ST LED ¥TLA 0.5Hz 47
ESVN) O

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).

19.20 TIM1_Update_DMA

RGN 7 TIM1 FR{EF3 DMA (EiEERIThEE, 181 DMA )\ SRAM HfRiE#HES ARR FH17E8,
SCI TIMA FEIERZRE, & TIM1 SE—RiEHE, PAO =8if:, IERTEREEIFE/9 400ms, DMA FHIaiiZE]
&2 TIM1_ARR, 35—)R PAO El¥%IRIPR /9 400ms, 55 X EREL EIFE /9 100ms, SE=)RERFEIEIFR/9 200ms,
SEIYREREEERR/0 300ms, kAT DMA HIEZER, [RLeENtLaliety/o 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
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19.21 TIM1_Update_IT

LEEEAEZR 77 TIM1 hEATHITHRE, FHERET EHhlT, BRESR ARR (BERISFE—IREHTHHT,
FEFUTRERF LED T, LED XT2LA 5Hz BSRERIF1TER.

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

LHBER T USART IESR4FRICNIThEE, WIdBIFERE—NFRF 0x7F, MCU RIZFFFE: 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

IHHEBIER 7 USART B9 DMA AUAIEFIZIETE, USART BCE 9 115200, HUEAL 8, S1EAI 1, %
¥z None, FEFHE TIERFfG, FIEPRMER, AREE LU A 12 14UE, 4120 0x1~0xC, M MCU
SEEKEIRIEIERR X LA, ARHTENERER.

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

AR T USART RIS TURIXF RIS EREUE, USART ECEZ 115200, &8, =1EA
1, BE&{U None, FEFHZEITIERE, AREBE LU FTRAESKENUE (T 128bytes), 50
0x1~0xC,U MCU 1B EIr VSR B ARIE R AN,

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.

20.4 USART_HyperTerminal_IT

IEEREBIER 7 USART RIS TUARIEFIIEICEEE, USART BCEJY 115200, #UE(Z8, FIEAI 1, &
¥z None, FEFIZITIERFfG, FIEMRMER, RREE LU FA& 12 PN4UE, 5120 0x1~0xC, 1 MCU
SERKEIRIESIRERRRER LA, ARFTENERIER.

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
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20.5 USART_HyperTerminal_Polling

IHEBIEZR T USART B9 POLLING HUAXFIRKENE, USART ECEN 115200, HUE(I 8, {=LEfI
1, BEG{I None, FEFZEITIERG, TENRRNMER, AREEE LA TR 12 MNEE, 0 0x1~0xC,
M MCU £BRINRIREIERRARXE LA, AEFTENERER.

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

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

counter counts down to 0x40 will generates an interrupt.Refresh the WWDG in interrupt to ensure that
the WWDG does not reset.

21.2 WWDG_Window

IHEFER Y WWDG B9 BOAI 1088, Bi& WWDG FIEH LR (TFERERER 0x3F), FEFFhiEd
delay FERTRREY, FRERIERZ2E WWDG HHEIENORBETIRIOME, B LED KTiAKk, sTLAFIEEOR
IRIEFHRES L

This example demonstrates the window watchdog function of WWDG. Set the upper limit of the window
of WWDG (the lower limit is fixed at Ox3F).The program ensures that the WWDG is refreshed in the

WWDG counting window through the delay function, and can judge that the WWDG is refreshed in the
window without resetting through the LED light blinking.
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