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1 ADC

1.1 ADC_AnalogWatchdog

LEEGER 7 ADC FUEHIE ATheE, SRR JHNEENEEEAMEREN L TRF, SHANE
I 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_MultiChannelsSingleConversion_TriggerSW_DMA

Lt pIiEZR 7 ADC RIZiEiE DMA EHERITIEE.

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

1.3 ADC_TempSensor_TriggerTimer_IT
ItEREIiEZR 7 ADC #R1RAY Tempsensor THEEFNSNBAATIRE, FiEIDHREOFIENHER(E.,

This example demonstrates the Tempsensor function and external trigger function of the ADC module,
and prints the temperature value through the serial port.
1.4 ADC_Vrebuf

I 5;ER T ADC B9 Vrebuf ZHEE,

This example demonstrates the Vrebuf function of ADC.

1.5 ADC_Vrefint

ItEREiEZR 7 ADC B9 Vrefint Thgg, @id Vrefint A&, ATLAURIEL MCU RYHEBERE(E,

This example demonstrates the Vrefint function of ADC. By using the value of Vrefint, the power supply
voltage value of MCU can be inferred
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2 COMP
2.1 COMP_CompareGpioVs1_2VCC_WakeupFromStop

HAFBFIER T COMP EUARERIREETNRE, PA1 YEALLIERIE RN, 1/2VCC {ERtuiREaimimN, HA
stop &Rf5, BILEEE PA1 LRMINBE, F4UTIEEE stop 1RR,
This example demonstrates the COMP comparator wake-up function, with PA1 as the positive input

and 1/2VCC as the negative input of the comparator. After entering stop mode, the interrupt wake-up
stop mode is generated by adjusting the input voltage on PA1.

2.2 COMP_CompareGpioVs1_2Vrefbuf_IT

LRGSR T COMP LUARBSHRITINGE, PA1 YE/SLLERESIEIREIN , 1/2VREFBUF {E/OLVERES aimtaiN ,
¥ PA1 BYEBIEATF 1/2VREFBUF EBJERY, LED ¥J%=, /INF 1/2VREFBUF B3JERT,LED ¥T3K.

This example demonstrates the interrupt function of the COMP comparator, with PA1 as the positive
input and 1/2VREFBUF as the negative input. When the voltage of PA1 is greater than 1/2VREFBUF
voltage, the LED lights up, and when it is less than 1/2VREFBUF voltage, the LED lights out.

2.3 COMP_CompareGpioVs1_2Vrefbuf_Polling

LRI T COMP LUARESHCIAITNAE, PA1 EJSLLEREEIEIREIN , 1/2VREFBUF {E/ILUERES iRt ,
4 PA1 UEBJEATF 1/2VREFBUF BBERY, LED YT=, /\F 1/2VREFBUF EB/ERT,LED ¥TK.

This example demonstrates the polling function of the COMP comparator, with PA1 as the positive
input and 1/2VREFBUF as the negative input. When the voltage of PA1 is greater than 1/2VREFBUF
voltage, the LED lights up, and when it is less than 1/2VREFBUF voltage, the LED lights out.
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3 CRC

3.1 CRC_CalculateCheckValue

R T CRC #3aThaE, WIS — M EARREEHRTTRIE, BRI ESIEICRILERITIE
8, #8550 LED {T=, &N LED {TEK,

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 light will be off.
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4 DMA
4.1 DMA_SramToSram

LEEHIiEZR T DMA M\ SRAM || SRAM fEEiERIZNEE (SRAM FISMRZIBHEMBIEHIESEERIN
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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5 EXTI
5.1 EXTI_Toggleled_IT

HHFGER Y GPIO HMNEBHRURTNEE, =5 (PA12) SIR)_ERIE— ) LEFHGERET 4, FBTREF
LED (T =& —IR,

This example demonstrates the GPIO external interrupt function, where each rising edge on the key
(PA12) pin generates an interrupt, and the LED light in the interrupt function flips once.

5.2 EXTI_WakeUp_Event

IEEREGIER 7i8IY PAG 5IRIIEEE MCU RITHRE. TEGERHIETT/E, LED TATERRE, ETRFR
5, LED JTbFERTE, B MCU A STOP 2=, $is PA6 5IMIf5, MCU I&EE, LED AT4FN
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 up the PA6 pin, the MCU
wakes up and the LED light is in a flashing state.
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6 FLASH
6.1 FLASH_PageEraseAndWrite

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

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

6.2 FLASH_SectorEraseAndWrite

IR T flash sector &% page SINEE,

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

7.1 GPIO_FastlO

EHIEZE R GPIO By FAST 10 $itHINgE, FAST 10 IRE R LUXE! SR EHAENEEIERE,

This sample demonstrates the FAST IO output functionality of GPIO. FAST IO speed can achieve
single-cycle toggling speed.

7.2 GPIO_Toggle

ILHEfIER T GPIO iiEs, FCE LED 5| AEmtiEt, HEER 250ms i —IX LED 5|
BB, IE(TRER, BILAEZ LED JTLA 2Hz BUSRERINIR,

This sample demonstrates GPIO output mode. It configures the LED pin as a digital output and toggles
the LED pin level every 250ms. When the program runs, you can observe the LED blinking at a
frequency of 2Hz.
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8 12C
8.1 12C_TwoBoards_Com_DMA

REFER T 12C E8d DMA B TEIN, ENSERMTLALIE 15byte #iE, ARBRIMTIAIER
15byte #dE, EH. MRIEGERINE, ETFIMUR LRV NTLET BRI,

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.

8.2 12C_TwoBoards_Com_DMA_MEM

tEEEpEZR 74 12C @id DMA U TIEN, MALER EEPROM SNRiSH P24C32, #XF user 1%
##, EHSCRMILE 15bytes #E/ 0x1~0xf, AFHM EEPROM FIGENRIEIEEE, IEEATNfE,
FHIR ERINTR T ERIRE.

This sample demonstrates the host 12C communication through DMA, the slave using EEPROM
peripheral chip P24C32, press the user button, the host first to the slave to write 15bytes of data for
the 0x1 ~ Oxf, and then from the EEPROM will be written to read out the data, read the success of the
host board, the small light is in the “always on” state! After successful reading, the small light on the
host board is in “always on” state.

8.3 12C_TwoBoards_Com_IT

HHEAIER Y 12C Bzl @R, EVTEMILRIE 15byte #iE, ARBIRIMTIAIERN
15byte #UiE, 4. MYIRKEUEERINE, EVFIMUR ERNTATFBERRE.
This sample demonstrates 12C communication using interrupt. The master device sends 15 bytes of

data to the slave device and then receives 15 bytes of data from the slave. When both the master
and slave successfully transmit and receive data, the LEDs on both boards will be constantly lit.

8.4 12C_TwoBoards_Com_IT_DualAddr

HRFER T 12C BB TER, EHSEEMILAIE 15byte #ilE, AEBIREMIAIER
15byte #E, £, MHUREEIERIIE, ETFIMUR EAINTGET ERRE.

This sample demonstrates 12C communication using interrupt. The master device sends 15 bytes of
data to the slave device and then receives 15 bytes of data from the slave. When both the master
and slave successfully transmit and receive data, the LEDs on both boards will be constantly lit.
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8.5 12C_TwoBoards_Com_Polling

HHEpER T 12C BITRIRGTVHTIER, ENSTEMIULE 15byte EiE, AEBEHREMILAIZRT
15byte £z, £, MHUREEIERINE, ETFIMUR EAINTGET ERRE.

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.

8.6 12C_TwoBoards_MasterTxSlaveRxIndefiniteLengthData_IT

teREplER T B Roz0, ENAREREREE, MURRAEREE. ETRMUAE 10 FPE)
IR (0~9), AEMVEEKEEE (0~9) FBISEOFIED; EHEMHLAIX 100 FHEHE (1~100), A
MR (1~100) FHEEEROFTED; EHEMTIRE 10 FHREEE (0~9), ARMIELEL
#& (0~9) FEIEROFTED,

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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9 12S
9.1 12S_TwoBoards_Com_DMA

LEREGIERT 12S 415 12S MTLLADMA B TBERNEDR, 12S FANSTA 12S MLAIEEE 0x1~0x10,
12S MHIZIREIEERES, B 12S EHEAREWE 0x1~0x10, = 12S AU 12S MHUAIHZRWEEERT, /)
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 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.

9.2 12S_TwoBoards Com_IT

IEEREBIERS 128 £S5 128 WTULAFRBTS U TBERYED, 12S EA55M 12S MLAIEEE 0x1~0x10,
128 NHIEIEEHER, B1R) 128 EHURIAEGE 0x1~0x10, =5 12S A 128 MHLBTHIZITEERERT, /)
TEFESRE, BUITLETFANRIRE,

This sample demonstrates communication between the 12S master and 12S slave using interrupt. The
I2S master sends data Ox1 to 0x10 to the 12S slave. The I2S slave receives the data and sends back

data 0x1 to 0x10 to the I12S 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.

9.3 12S_TwoBoards_Com_Polling

IEEREGIRRS 128 S 128 MHLLARIES B TBERYER, 128 EH5TH 12S MHLARIEEHE 0x1~0x10,
128 NHEIEEER, B1R) 128 EHURIAEGE 0x1~0x10, =5 12S A 128 MHLBTHIZIREERRT, /)
TAEFESRE, BUINTLTFIRMFRE,

This sample demonstrates communication between the 12S master and 12S slave using polling. The
I2S 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 I12S 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.
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10 IWDG

10.1 IWDG_Reset

HAFFIER T IWDG &I PaThee, BB PIEHITEIE, 1141 1000ms FE1, AEBESEAESRIR
HRYATE] (main EREL while BFAHAAD), BTLAIERE], WISRERIEAATE 900ms, F2FE—HIERIE
17 (LED TIAKR), sNERIEfAtE 1100ms, FEFS—EHENM (LED KTIEX).

This example demonstrates the function of IWDG (Independent Watchdog).Set IWDG to count
1000ms and then reset.By adjusting the time of refresh the dog each time (code in the main function

while loop), it can be observed that if the time is 900ms, the program can always run normally (LED
blink), if the time is  1000ms, the program will always reset (LED off).
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11 LPTIM

11.1 LPTIM_Wakeup_WFE

LHEBERT LPTIM EEaE 4 I%EE STOP 121,

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

11.2 LPTIM_Wakeup_WFI

LGSR T LPTIM ISR AR iTIERE STOP 1=,

This example demonstrates the LPTIM continuous mode interrupt wake-up STOP mode.
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12 LPUART
12.1 LPUART_HyperTerminal_DMA

ItEREBEZR 7 LPUART 9 DMA F5TUARIEFNIEIREEE, LPUART ECEJ9 115200, #gE(I8, FIER 1,
RIefi None, FHFIZITIEFE, FIEMRRNMER, AEEE LA TR 12 NEUE, Hi0 0x1~0xC,N
MCU BN EIRIEIRRR XS] LA, ASFTENERER.

This example demonstrates how to use LPUART to send an amount of data in DMA mode. LPUART
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

12.2 LPUART_HyperTerminal_IT

IHEREBIEZR 7 LPUART RIFRBTSZUAIRAIHRISEYE, LPUART BC&J9 115200, #UE(I8, {F1E4Z1,
RIefi None, FEFIZITIEFE, fIEMRRNMER, AEEBE LM TR 12 NEUE, Hi0 0x1~0xC,N
MCU BN EIREUEBRIR X LA, ARFTENERIER.

This example demonstrates how to use LPUART to send an amount of data in interrupt mode. LPUART
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

12.3 LPUART_HyperTerminal_Polling

IHEREBIER 7 LPUART RURCIESTURIRAIHRIBEYE, LPUART BC&J9 115200, #UE(I8, =1L 1,
Rafz None, FHFHIZITIERFE, FIENERER, AEBI LA TA 12 MEUE, 540 0x1~0xC,M
MCU SN EIRIEIRBIR X LA, ARFTEPERER.

This example demonstrates how to use LPUART to send an amount of data in polling mode. LPUART
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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13 OPA

13.1 OPA_PGA
HREBISET T OPA RORTARTRISEEHASETIAE, OPA HURIHISS IR HIE R 2 fEA0F A,

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

13.2 OPA_Standalone
HAFBIER 7 OPA RYIRIZIRTINEE, OPA RTinAliHinfaE, fWitinsim i Eim—HFRYEEE.

This example demonstrates the independent mode function of OPA, where the negative and output
terminals of OPA are short circuited, and the output terminal outputs the same electrical output as the
positive terminal value.
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14 PWR
14.1 PWR_LPRUN

R TH AR lprun 1820,

This example demonstrates entering and exiting the Iprun mode.

14.2 PWR_PVD

It pER 7 PVD BBIEIGNITHEE. SEBEE(RT 2.8V Y, LED 2/R%, 5T 2.8VES, LED T&IE
WO

This sample demonstrates the PVD (Programmable Voltage Detector) voltage detection functionality.
When the supply voltage is lower than 2.8V, the LED will light up. When the supply voltage is higher
than 2.8V, the LED will turn off.

14.3 PWR_SLEEP_WFI

HAFBIER T sleep #20T, GPIO SMNEBrRUfIAEETHEE,

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

14.4 PWR_STOP_WFE

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

This example demonstrates using GPIO event wake-up in stop mode.

14.5 PWR_STOP_WFI

IHEREBRDR 77 stop #RZUT, {£F GPIO FlfisEs,

This example demonstrates using GPIO interrupt wake-up in stop mode.
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15 RCC

15.1 RCC_HSEOutput
BB E R FRTEh HSE, FH@id MCO1 (PA8) S,

This sample configures the system clock as HSE and outputs it through the MCO1 (PA8) pin.

15.2 RCC_HSIOutput

LEEHIBCERSRI /9 HSISYS, FiEd MCO1 (PA8) 5liiit.

This sample configures the system clock as HSISYS and outputs it through the MCO1 (PA8) pin.

15.3 RCC_LSEOutput

LEEEPIERE LSE, FHiEid MCO (PA8) 5|fl&H.

This sample enables the LSE and is output via the MCO (PA8) pin.

15.4 RCC_LSIOutput

IHEREGIERE LSI, FHi@id MCO (PA8) 3R,

This sample enables the LS| and is output via the MCO (PA8) pin.

15.5 RCC_PLLOutput

HAFPIECE R FeRI$0 PLL, FH@II MCO1 (PA8) SlRiMaitd, PLL AYMIABTERIRIERE HSI,

This sample configures the system clock as PLL and outputs it through the MCO1 (PA8) pin. The
input clock source for the PLL is set to HSI.
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16 RTC

16.1 RTC_AlarmSecond_IT

ItEREBER RTC BIRDERURFNRIEPRITIRE, BREDlR, EhBTEREPSFTEN=AF"RTC_IT_SEC”, #
B LRI AR, MR NA 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".

16.2 RTC_WakeUpAlarm
It FlERE RTC MEFFETEME 1s & MCU M STOP 1B N IGEE, SRIGFESENS: LED, LED &)
HEfRY 1s.

This sample demonstrates waking up the MCU from the STOP mode every 1 second using the RTC
alarm interrupt. Each time the MCU wakes up, the LED will toggle, with a toggle interval of 1 second.

16.3 RTC_WakeUpSecond

IEEREBIER 78IY RTC ROFDARRRIGEE MCU RTHRE. TEFERFIEIT/E, LED ITTFESRRE, T
FF#EE, LED JITRbFERIAZ, B MCU A STOP #&xf; RTC forhiffI%EE MCU /5, LED JT&F
MRS

This sample demonstrates the functionality of waking up the MCU using the RTC second interrupt.
After downloading and running the program, the LED will be constantly on. Pressing the user button

will turn off the LED and put the MCU into the STOP mode. When the RTC second interrupt wakes
up the MCU, the LED will blink.
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17 SPI
17.1 SPI_FulliDuplex_ExternalFLASH

HAFFIER 7 £ SPI BEEIEGTUHTIEIN, MALEER FLASH SMRIS R P25Q64, £ T user 1R,
FHFTEMHLE 15bytes HWE/T Ox1~0xf, SASEM FLASH RISENRIEIRIEY, EBEINE, E
W ERINTTF BRI,

This sample demonstrates the host SPI communication through polling, the slave uses FLASH
peripheral chip P25Q64, press the user button, the host first to the slave to write 15bytes of data for
the 0x1 ~ Oxf, and then from the FLASH will be written to read out the data, read the success of the

host board, the small light is in the “always on” state! After successful reading, the small light on the
host board is in the “always on” state.

17.2 SPI_TwoBoards_Com_DMA

HAEGIZFIFE DMA XFEOSMSEEO (SPI) SMERRE e T ETAHTIBERYER, TIRERM
BISAI$H SCK, BT MOSIMISO 5|BlAIX/ARIEHE. MIREIET MOSIMISO 3B AIXETE.
FIRIAEANIRMHAY SCKIGREEHBAL, STiENTEE.

This sample is a demonstration of using DMA to communicate with a serial peripheral interface (SPI)
and an external device in full-duplex serial mode. The master device provides the communication
clock SCK and sends/receives data through the MOSI/MISO pin. The slave device receives/transmits

data through the MOSI/MISO pins. The data is shifted synchronously along the SCK provided by the
master to complete full-duplex communication.

17.3 SPI_TwoBoards_Com_IT

HAFHIRF AT EROIMREEO (SPI) SMNRREUESN T BT AIUHTREER, EiRERHE
BISAI$H SCK, BT MOSIMISO 3|BlAIX/AIEEE. MIREIET MOSIMISO 3| &IXEUE.
FIRIAEANIRMHAY SCKIGREEHBAL, STRENTEE.

This sample is a demonstration of using Interrupt to communicate with a serial peripheral interface
(SPI) and an external device in full-duplex serial mode. The master device provides the
communication clock SCK and sends/receives data through the MOSI/MISO pin. The slave device

receives/transmits data through the MOSI/MISO pins. The data is shifted synchronously along the
SCK provided by the master to complete full-duplex communication.

17.4 SPI_TwoBoards_Com_Polling

HAFFIERFI AN B OMZIEO (SPI) S/MRBRELAEN T BTARH TEEESR, FiREiett
BSHT$R SCK, i MOSIMISO 3IRl&IXAZIEGE. MREEID MOSI/MISO 5 |RERY &IXETE.
HARLAENTRMAY SCKIinELWRRAL, TRENTIEE.
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This sample is a demonstration of using polling to communicate with a serial peripheral interface (SPI)
and an external device in full-duplex serial mode. The master device provides the communication
clock SCK and sends/receives data through the MOSI/MISO pin. The slave device receives/transmits
data through the MOSI/MISO pins. The data is shifted synchronously along the SCK provided by the
master to complete full-duplex communication.
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18 TIM

18.1 TIM1_6Step

LEBIRXIRRERTZRIIRE "7\ PWM BUF=E"RYEDS, 81 systick FREfi{E/9 COM commutation 5
1¢E’\J%E7ii)§, SO (FORIEEANAY) HRA TREMRALE, tNsE—P5A0 CH1 #1 CHIN A 1, BHREY]S
FHXFEMEIER PWM .

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

18.2 TIM1_ComplementarySignals_DeadTime

LHAEBISCER 7 TERTBEAORIZETRE, CH1 0 CHIN BE4b pwm i, BKEISNEE 10 OMRIEES (KR
) |&, PWM (55X, B8F BDTR.ACE &fi, FIUNEESENE (BER¥) &, 444 pwm i,
IRHBISEIN T 3EX IhRE, 1BiTiE%EE OCXE,CCxP,0ISx,CCxNE,CCxNP,OISxN fUECE, oIsCIlRIZEINRE
AR

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

18.3 TIM1_DMABurst_twice

IEAEBIER 7 £ TIM1 r{sEFS DMA JESERIR burst (EH#HEAIINEE, burst BHEM—IXEIH =5 17as,
PSC,ARR,RCR, TEE#HSEHFU+, PA0 i TEIE:, BIDZESITUEN, FIEER PA8 RUEHEEIRR
ZMFBE—IRAY 400ms, IR 400ms, F=IX 20ms, SBIPR R 5E3E/9 200us, ILEEIFRIR burst {E4hi5e
B%, F¥H PCS,ARR,RCR HEHFEE,

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
PAS8 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.

18.4 TIM1_ExternalClockMode1

IEREBIRR T TIM1 ROSNERES SR 1 ThRE, 154 ETR(PA12)3 | ESNERET IR, FHEREEHH
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W, FEPBTRENEE LED )T

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.

18.5 TIM1_InputCapture_TI1FP1

HEREBIEDR 77 TIMA(PAS)BINIBERINAE, PA8 MINEITHMES, TIM1 FERAING, SFENFERHHT,
BH—IRTYT, BEE—IXLED

This sample demonstrates the input capture function of TIM1(PA8), PB12 input clock signal, when
TIM1 capture success, will enter the capture interrupt,and toggle the LED in the interrupt

18.6 TIM1_OnePulseOutput

HAEBIER 7 TIM1 R9ERRKHHETE, CH2(PA9)S IR _ERY_EFHE, AR TTHEIEEFFIATTHER, ZHitEES CCR1
PLECHY, CH1(PAS)IHHEERF, HENTEESEH, CH1 BREHEEF, iHEEsasHE, EEs=LE
TE, AHFEFGDEREITE (TIM1_ARR-TI1_CCR1)/CLK= (65535-16383) /8000000=6.144ms

This sample demonstrates the one pulse mode of TIM1.The rising edge on the CH2(PA9) pin triggers
the counter to start counting. when the count value matches CCR1,CH1(PA8) 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)/ 8,000,000 =6.144ms

18.7 TIM1_PWM

AHFEE 4 B PWM, @B 1 AT 20%, @& 2 3 40%, BiE 3 5 60%, @& 4 /980%, &
5IF2EHA/9 8000000/50/800=200Hz

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 8000000/50/800=200Hz

18.8 TIM1_TIM3_Cascade

LEAEFISEEL T TIMA 0 TIM3 £RBXRRY, 32 fit44=S, TIM3 M=EH, TIM3 BUitEeaEHESIER TIM1 A%
ANEEp, BIFECE TIM1 #1 TIM3 RUEHSFRAE, (£ TIM1 FrirEIEREL) L LED XTLA 0.5Hz 57
NI

This example realizes the cascade of TIM1 and TIMS3 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).
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18.9 TIM1_Update_ DMA

RGN 7 TIM1 Fh{EF3 DMA {EiEiERIThEE, 18 DMA )\ SRAM FfRiz#i#ES ARR FH17es,
SCH TIM1 [EHRZR L, 7 TIM1 SE—RiEaHfS, PA8 <&tk IHTEREREIRR0 400ms, DMA FHaiz
122 TIM1_ARR, 380K PA8 ER¥%IRIPR /9 400ms, 5= X EPEL EIFRE /9 100ms, SEPNREREEIEIFR /9 200ms,
STUXEREEAIPR/Y 300ms, ItEES DMA #RIZESR, [R4cENi%iaEY /9 300ms,

This sample demonstrates the functionality of using DMA to transfer data in Timer 1 (TIM1). DMA is
used to move data from SRAM to the ARR register of TIM1, resulting in a changing period of TIM1.
After the first overflow of TIM1, pin PA8 will toggle with an interval of 400ms. Once the DMA starts
transferring data to TIM1_ARR, the second toggle interval of PA8 will be 400ms, the third will be

100ms, the fourth will be 200ms, and the fifth  will be 300ms. After the DMA transfer is completed, the
subsequent toggle intervals will remain at 300ms.

18.10 TIM1_Update_IT

LEREEGIER 7 1E TIM1 hEARTTHEThEE, FHEERE T Bahl, B8XEE ARR B SF=4—IREH+IT,
FIERWTRERGE LED YT, LED YT 5Hz PSR T80,

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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19 UART
19.1 UART_HyperTerminal_DMA

IHREGIEZR 7 UART B9 DMA SIURIEFNIZIENHE, UART ECEJ0 115200, #dE(z8, =1EM71, B
{i None, FEFHIEITIERFfE, HEMERER, AEEE LU TR 12 NMEE, 540 0x1~0xC, MCU
SHCRWEIREIERRREE LA, ARHTEERER.

This example demonstrates how to use UART to send an amount of data in DMA mode. UART
configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the
program,Print the prompt message, and then send 12 data through the upper computer, such as
0x1~0xC, the MCU will send the received data to the upper computer again, Then print the end
message

19.2 UART_HyperTerminal _IT

HERBER T UART RIFRBRS TUAIEARIEDE, UART ECEJ9 115200, HOE(L8, F1EAL 1, BEeM
None, FEFIEITIER/G, HIEMENMER, B U TA 12 MR, fl0 0x1~0xC.U MCU &
IBERNEIREUERIRXEE BN, AEFTENERER.

This example demonstrates how to use UART to send an amount of data in interrupt mode. UART
configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the
program,Print the prompt message, and then send 12 data through the upper computer, such as
0x1~0xC, the MCU will send the received data to the upper computer again, Then print the end
message

19.3 UART_HyperTerminal_Polling

IHHEGIETR 7 UART B9 TURIEFNIZIETE, UART BC&J9 115200, HUEAL 8, 21EAI 1, RIG(I
None, FEFHZITIERFG, FIERNMER, AEEE LUV A 12 N dE, fla0 0x1~0xC.U MCU &
BEIEREHERRRIEE LA, AEFEERER.

This example demonstrates how to use UART to send an amount of data in polling mode. UART
configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the
program,Print the prompt message, and then send 12 data through the upper computer, such as
0x1~0xC, the MCU will send the received data to the upper computer again, Then print the end
message
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20 USART
20.1 SCI_HyperTerminal_AutoBaund_IT

IEFGlER T SCl NEmNREFERENIIEE. BAIXBFRE—NFERF 0x7F, MCU RIEFRFE: Auto
BaudRate Test,

This sample demonstrates the automatic baud rate detection feature of SCI When the debugging
assistant sends a character 0x7F, the MCU will respond with the string: "Auto BaudRate Test".

20.2 SCI_HyperTerminal_DMA

ItEREFiEZR 7 SCI B9 DMA HSIURIEFIEEDE, SCI EcEJy 115200, #dE(AL 8, FIE(L 1, BIR(U
None, F&FHiziTiEFE, FTEERER, AEET LA 12 MNUE, a0 0x1~0xC,U MCU &
IBRKEINEEERRREE LA, SARFTENERER.

This example demonstrates how to use SCI to send an amount of data in DMA mode. SCI configuration
is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the program,Print

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

20.3 SCI_HyperTerminal _IT

tHEBIER T SCI ROFRlr A T AEFIEIKER, SCIECE A 115200, 4B 8, 21EA7 1, I&AI None,
THHAEITERE, fIEHRNMER, REEE LA TR 12 M EEE, 180 0x1~0xC, N MCU S34B#1T
FIREIRBIRREE LN, ASFTENERIER.

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

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

20.4 SCI_HyperTerminal_Polling

IHEREGIER 7 SCI ARSI TUAREFIEWCEEE, SCIECE /Y 115200, #UE(Z 8, {FLEAL 1, #36{Z None,
THHETERG, FIHERER, AEEE A NA 12 1MEE, FI40 0x1~0xC, N MCU &4B#1R
FIREIRBIRREE LN, ASSFTENERER.

This example demonstrates how to use SCI to send an amount of data in polling mode. SCI
configuration is 115200 baud rate, data bit 8, stop bit 1, check bit None. After download and run the

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

20.5 USART_TwoBoards_FullDuplexMaster_Polling

HREBIETR T USART RISIBISINAE, USART @EMERZEN. SPHREIEAMIL, RAREAREE.
7E USART IR IRMHEIERIEIT, MMM TEE,

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

21.1 WWDG_IT

ItEREBEZR 7 WWDG RUIERIMREZRITINRE, B PEHELERR T E8E] 0x40 BIF=4E i, FrihiRie,
LR E RS L
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), FEFFiEd
delay FERTRREY, FRERIERAZ2E WWDG HHEIEORHTIRIOME, 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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