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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_Inject_TriggerTimer_IT
IEEREBEZR 7 ADC #RIRAGENTDRERNI MRt ARTIRE, FBITHROFIENH DR (&,

This example demonstrates the Inject function and external trigger function of the ADC module, and
prints the DR value through the serial port.
1.3 ADC_MultiChannelsSingleConversion_TriggerSW_DMA

IEHEBIETR 7 ADC RYZiEiE DMA (EimRIThEE,

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

1.4 ADC_TempSensor_TriggerTimer_IT

IEHEIER T ADC #EHAY Tempsensor THEEFN MR ATHRE, FEIT SR OFIENHIEEE.

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

LGSR R 7 ADC B Vrefbuf THEE.

This example demonstrates the Vrebuf function of ADC.

1.6 ADC_Vrefint_Polling

IEEGIE R T ADC B3 Vrefint THRE, 1@ Vrefint B8, TTLARIEL MCU B9t EE.

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

Puya Semiconductor 2 / 31



PY32F410 Reference Manual V0.0.5

Puya Semiconductor 3 / 31



PY32F410 Reference Manual V0.0.5

2 COMP
2.1 COMP_CompareGpioVs1_2VCC_IT

IHEREGEZR 7 COMP LEiRERHRIITNGE, PA1 YESLURERIEIRIAA , 128/256VCC {ELLIRER iR ,
2 PA1 BYEBJE KT 128/256VCC BEERY, LED ¥T=, /\F 128/256VCC B/EHRT,LED JT°K,
This example demonstrates the interrupt function of the COMP comparator, with PA1 as the positive

input and 128/256VCC as the negative input. When the voltage of PA1 is greater than 128/256VCC
voltage, the LED lights up, and when it is less than 128/256VCC voltage, the LED lights out.

2.2 COMP_CompareGpioVs1_2VCC_WakeUpFromStop

IEREBER 7 COMP LUIRERIREEINRE, PA1 fE/ILUIRERIE IR, 128/256VCC {ENLLIRERRRTRIN
FN stop #3(f5, BILIEEE PA1 ERVMIAERE, FAEEIREE stop 1R,
This example demonstrates the COMP comparator wake-up function, with PA1 as the positive input

and 128/256VCC 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.

2.3 COMP_CompareGpioVs1_2Vrefbuf_Polling

HAFGFIER T COMP LEEs4Ci1AITNRE, PA1 {EALLIRERIE RN, 128/256Vrefbuf2.048V {E/9tliREs
IR, 2 PA1 BYEBEAT 128/256Vrefbuf2.048V EBERY, LED KI5, /VF 128/256Vrefbuf2.048V
EEERT,LED TR,

This example demonstrates the COMP comparator polling function, with PA1 as the positive input
and 128/256Vrefbuf2.048V as the negative input. When the voltage of PA1 is greater than

128/256Vrefbuf2.048V voltage, the LED lights up, and when it is less than 128/256Vrefbuf2.048V
voltage, the LED lights off.
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3 CRC

3.1 CRC_CalculateCheckValue

HHEFER T CRC #3aTheE, WIS — M EARREEHTTRIE, BRI ESIEICRILERITIE
B, #8550 LED {J=, &N LED {TEK,

This 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 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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5 EXTI

5.1 EXTI_ToggleLed_IT

HHEBER T GPIO SMERRITINEE, PB6 5 EAYS— A NIRRT 4EPifT, UrREH LED IT&
IR,

This example demonstrates the GPIO external interrupt function, where each falling edge on PB6
generates an interrupt, and the LED lightin the interrupt function toggle once.
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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

IHEIEZR T flash sector #&F0 Page SINEE,

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

7.1 GPIO_FastlO

REHBIEZERET GPIO B FAST 10 HithTgE. FAST 10 RERILUAZIS EERRIHERE,

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

7.2 GPIO_Toggle

LGSR 7 GPIO iiiEs, EE LED 5| AE=mtiEt, HEER 250ms i —IX LED 5|
BB, 1E(TFERs, 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 SRBHTEN, ENSERMTLALIE 15byte #iE, ARBRIMTIAER
15byte #E, EH. MREGERINE, ETFIMUR LRV NTLET BRI,

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.

8.2 12C_TwoBoards_Com_DMA_MEM

tEEEpEZR 74 12C @i DMA U TIEN, MYLER EEPROM SNRiSH P24C32, #XT user %
##, EHSCRMILE 15bytes #E/ 0x1~0xf, AFHM EEPROM FSENRIEEEE, IEEATNfE,
FHR ERINT T EBRIRE.

This sample demonstrates communication between the master device using 12C and the slave device
using the EEPROM peripheral chip P24C32. When the user button on the master device is pressed,
the master device first writes 15 bytes of data to the slave device, ranging from 0x1 to OxF. Then it
reads the written data from the EEPROM. Once the data is successfully read, the LED on the master
board will remain constantly lit.

8.3 12C_TwoBoards Com_IT

HHEAIER Y 12C Bzl @R, EVSEEMIIRX 15byte ¥R, ARBIRIMIIAIERN
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

HWHFIERT 12C BB UH @R, EHSEEMILAIE 15byte iR, AEBIREMIAIER
15byte #E, £, MHUREEIERINE, ETFIMUR ERINTGET 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

HEAER T 12C BITRIRGTVHTER, ENSTEMIULE 15byte EiE, AEBEHREMILAIZRT
15byte #iE, £, MHUREEIERTINE, 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

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.
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9 12S
9.1 12S_TwoBoards_Com_DMA

LEREGFIZRT 12S E415 128 MTLLADMA B TBERYEDR, 12S FAN5TA 12S MLAIEEE 0x1~0x10,
12S MHIZIREIEERES, B 12S EHEAREWE 0x1~0x10, = 12S AU 12S MUAIHZRWEEERT, /)
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 I12S 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 MNTLLAFRBTS U TBERYED, 12S EAN55M 12S MLAIEEE 0x1~0x10,
128 NIEIEEHER, B1R 128 EHURIAEGE 0x1~0x10, =5 12S A 128 MHLBTHIZIREERERT, /)
TAETFESRE, SUWINTEFIRNRRES.

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

data Ox1 to Ox10 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.

9.3 12S_TwoBoards_Com_Polling

IEEREGIRRS 128 S 128 MHLLARIES VB TIBERYER, 128 5T 12S MHLARIEEHE 0x1~0x10,
128 NHIEIEEEER, 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 I12S slave. The I2S 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.
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10 IWDG

10.1 IWDG_Reset

/—\[—,

HAFFIER T IWDG &I PThee, BB PUEHITEIE, 1141 1000ms FE1, AEBESEAESRIR
HIRYATE) (main EREL while BFAHAAD), BTLAIERE], WISRERIBAATE 900ms, F2FE—HIEFIE
17 (LED TIAKR), SNERIEAtE 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 EEiE 4 I%EE STOP &1,

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

11.2 LPTIM_Wakeup_WFI

LRGSR T LPTIM ISR AR ifTIERE STOP 1=,

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

12.1 LPUART_TwoBoards_Com_DMA

LRGSR 7 FRSREB IR Z [B17E DMA 12 (T LPUART (&5, AIXAZWTERREBIEIR Z BT,
LPUART BEE&5 9600, HUE(I 8, =1L 1, RRI&(I None,
This sample demonstrates LPUART transmission between two boards in DMA mode, with

transmit/receive taking place between the two boards.The LPUART is configured for 9600, with data
bit 8, stop bit 1, and parity bit None.

12.2 LPUART_TwoBoards_Com_IT

AR 7 FREREBER MR 2 [EITE R RS T LPUART (&%), ARX/AZKIERREBEEIRZ BT,
LPUART BC& 79 9600, #UfE(8, fF1EAZ 1, 1E&I None,
This sample demonstrates LPUART transmission between two boards in interrupt mode, with

transmit/receive taking place between the two boards.The LPUART is configured for 9600, with data
bit 8, stop bit 1, and parity bit None.

12.3 LPUART_TwoBoards_Com_Polling

HREBIER 7 PR R Z (BRI T T LPUART &1, AX/AZKTERREB R IR 2 BT,
LPUART BC& 79 9600, #UE(8, fFIEAZ 1, 1E&I None,

This sample demonstrates LPUART transmission between two boards in polling mode, with
transmit/receive taking place between the two boards.The LPUART is configured for 9600, with data
bit 8, stop bit 1, and parity bit None.
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13 OPA

13.1 OPA_COMP

ItEREBiEZR 7 OPA ##82J9 COMP BYTHRE,PA7 J91EiR,PCS Juthim, = PA7 RIEBIEEAT PC5 RIREE
{8, BEAUTLED /=,
This example demonstrates the function of converting OPA to COMP, with PA7 as the positive

terminal and PC5 as the negative terminal. When the voltage value of PA7 is greater than that of
PC5,Enter interrupt, LED light on.

13.2 OPA_VoltageFollow

tEEEpIEZR T OPA RUFBIEERBETNRE, PA1 JSIERMIA, PA3 AfaimiiAN, PA2 i, PA2 2
PA1 fHEAYEBE(E.

This sample demonstrates the voltage follower functionality of the OPA. PA1 is the positive input, PA3
is the negative input, and PA2 is the output. PA2  will output the same voltage as PA1.
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14 PWM

14.1 PWM_PWM

AR 4 B8 PWM, 1BiE 1 G 20%, @& 2 3 40%, &BiE 3 560%, 1&iE 4 5980%, &
{GIFREIEEY9 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
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15 PWR
15.1 PWR_LPRUN

R THAFDRE lprun 1820,

This example demonstrates entering and exiting the Iprun mode.

15.2 PWR_LPSLEEP_WFI

ISR T Ipsleep #&IU T, GPIO SMEBRRIGEZINAE,

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

15.3 PWR_PVD

HAEFIER T PVD BBIEMGITHEE. H{HFBEBREKT 3.0V Y, LED 285, =T 3.0V A, LED \TSIR
WO

This sample demonstrates the PVD (Programmable Voltage Detector) voltage detection functionality.
When the supply voltage is lower than 3.0V, the LED will light up. When the supply voltage is higher
than 3.0V, the LED  will turn off.

15.4 PWR_SLEEP_WFI

LGSR T sleep 1RILT, GPIO #MEBARUIREETHEE.

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

15.5 PWR_STANDBY

IHEBER T standby # R T, 181 wakeuppin IREETHEE,

This sample demonstrates the wake-up feature using the wakeup pin in standby mode.

15.6 PWR_STOPO_WFI

LR T 7E stop0 80T, fEA GPIO FREfIREE,

This example demonstrates using GPIO interrupt wake-up in stopO mode.
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15.7 PWR_STOP1_WFE

LEEHIEZR T stop1 &RV, GPIO SMBEAIREETNRE,

This sample demonstrates the GPIO external event wake-up feature in stop1 mode.
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16 RCC
16.1 RCC_HSE_Output
BB E R FRTh HSE, FH@id MCO (PA08) S,

This sample configures the system clock to use the HSE (High-Speed External) clock source and
outputs it through the MCO (PAOQ8) pin.

16.2 RCC_HSI_Output

tEREpIBCE R FeRI /9 HSI, FH@id MCO (PA08) 5|,

This sample configures the system clock to use the HSI (High-Speed Internal) clock source and
outputs it through the MCO (PAO08) pin.
16.3 RCC_LSE_Output

IEEFEGIERE LSE, FHi@IT MCO (PA08) 3R,

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

16.4 RCC_LSI_Output

HCAFBIfERE LS|, FH@id MCO (PA08) SR,

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

16.5 RCC_PLL_Output

LRBIECE R SRS PLL, FHi@id MCO (PA08) 5, PLL AUMEINFTHRIRIERE HSI,

This sample configures the system clock to use the PLL (Phase-Locked Loop) clock source with HSI
as the input clock source and outputs it through the MCO (PAQ8) pin.
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17 RTC

17.1 RTC_AlarmSecond_IT

tEREpliEDR RTC RURLAREFFNIRTTeRITINGE, BRF YT, EPRrRE ST IEDFf"RTC_IT_SEC”, F+
BiHseagad a); SELARRERS, FTED"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_Tamper_IT

ItEEEpIiER TAMPER HREfTHEE, TAMPER S (HEEIEE NS FariIRNEERR.

This example demonstrates the TAMPER interrupt function, where the TAMPER interrupt event
clears the contents of the data backup register.

17.3 RTC_WakeUpAlarm

IHFFE B RTC f#piEhE 1s % MCU M STOP1 1R\ NI, BRIREESENH, LED, LED &)
HLEIFRIY 1s.

This sample demonstrates waking up the MCU from the STOP1 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.
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18 SPI
18.1 SPI_TwoBoards_FullDuplex_DMA

HAEBIRFFE DMA X8 O5MEREEO (SPI) SMRgE SN T BTAHTBERER, TIRESEH
BISETH SCK, BT MOSI/MISO 3|BIRIEAZINEEE. NIREIEIT MOSI/MISO 3 |BHEI RIZETE.
FIRLAENIRMAY SCKIERISHEAL, TlENTEE,

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.

18.2 SPI_TwoBoards_FullDuplex_ExternalFLASH

A BIER 7 L SPI BRI TV TIER, MHLGER FLASH SMZIS H P25Q128, 12T user 124,
FHFTEMHLE 15bytes HWE/ 0x1~0xf, SASEM FLASH FRIEENRIEERIEY, EBEINE, £
W ERINTTFER R,

This sample demonstrates the host SPI communication through polling, the slave uses FLASH
peripheral chip P25Q128, 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 lighton the
host board is in the “always on” state.

18.3 SPI_TwoBoards_FullDuplex_IT

HAFHIRF AT EROIMREEO (SPI) S/MNRREUESN T BT AIUHTREER, EiRERHE
BISAI$H SCK, BT MOSIMISO 3|BlAIX/AIEHE. MIREIET MOSIMISO 3| RIXEUE.
FIRIAENIRMHAY SCKIGREEWBAL, STRENTEE.

This sample is a demonstration of using interruptto 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.

18.4 SPI_TwoBoards_FullDuplex_Polling

LG 2R BRI R OSMZIEDO (SPI) S9MBIREUEN T HRITANEHTEEER, FiIRSERM
B{SHEh SCK, @12 MOSI/MISO 5|ilaiXAzWEdE. Mig&EiEid MOSI/MISO 5|l AXEEE.
BT RMAY SCK BRI HEAL, hENTIEE.
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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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19 TIM

19.1 TIM1_6Step

LGRS R ERTESINEE "7 PWM B4 E’J/;iiT, Bid systick F#T{E/A COM commutation
HRORLAR, SCIL (GRIEBHA) mETERERELSE, thalsE—2E+H) CH1 #1 CHIN 91, BMZEST
FXFANEER 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

19.2 TIM1_ComplementarySignals_break

IEREGISCIN 7 ERTERAYRIZETNRE, CH1 #0 CHIN Bib pwm i, HBKEISMNER 10 OMRIERES (B8
¥) l/5, PWM {55xi4), BBF BDTR.AOE &fz, FRLARIZEESENE (IREEF) /5, 442 pwm Hi,
LB TIEXINAE. CH1 > PASCHIN -> PB13 FIZE@WMA -> PA6 BT A
OCXE,CCxP,0ISx,CCxNE,CCxNP,0OISxN HIECE, AJSCHRZETNREAIS AR

This sample demonstrates brake function of the timer,the CH1 and CH1N complementary pwm
outputs.After receiving the brake signal (high 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 (low level).
This example realizes the dead zone function CH1 -> PA8 CH1N -> PB13 Brake input -> PA6 By

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

19.3 TIM1_DMABurst_Twice

IEEREBIEZR 7 TIM1 FR{EFE DMA JELERIR burst EHIEUERITNAE, burst BERI—REF=151758,
PSC,ARR,RCR, TEEFHE4FIH, PA0 2 TEIE, BEBESTNEN, A& PAC FIENEER
SME—IXHI 400ms, K 400ms, =R 20ms, BIUR G435/ 200us, IR burst (&5
F%, 7B PCS,ARR,RCR J&E#H5eEE,

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,

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.

19.4 TIM1_ExternalClockMode1

IEREBIRR T TIM1 ROSNERES IR 1 ThRE, 18 ETR(PA12)3 |BMWE SNSRI IR, FHEREEHH
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W, fEPBTRENEE LED JT

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.

19.5 TIM1_InputCapture_TI1FP1

LB T1E TIM1(PAS)BINIEIRIORE, PA8 BINBIHMES, TIM1 REARING, SBENFERPET,
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

19.6 TIM1_OnePulseOuput

HAEBIER 7 TIM1 R9ERRKHHETE, CH2(PA9)S IR _ERY_EFHE, AR THEIEEFFIATTHER, ZitEES CCR1
PUHcHS, CH1(PAS)EIHIRFET, ERTEERREH, CH1 BREHRET, HEEsisHE, SRt
TE, AHFERGDEREITE (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

19.7 TIM1_PWM

ABIFEHILE 4 B PWM, BiE 1 95 20%, 1B1E 2 /940%, 1BE 3 /960%, 1BiE 4 /980%, A
5IFEFEIEAZS 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

19.8 TIM1_TIM2_Cascade

IEEEGISCER 7 TIM1 F0 TIM2 4RBXRE 48 A7itEEs, TIM2 £, TIM2 RUHECEHESIER TIM1 595
ABIHR, BEEEE TIM1 §1 TIM2 NEZEFEEE, & TIM1 FETEIERE+) SCELLED KTLA 0.5Hz 51
NI

This example realizes the cascade of TIM1 and TIM2 into a 48-bit counter, with TIM2 as the host.The

count overflow signal of TIM2 acts as the input clock of TIM1.By configuring the reloaded register
values of TIM1 and TIM2, the LED is toggled at 0.5Hz (in the TIM1 interrupt callback function).
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19.9 TIM1_Update_DMA

RGN 7 TIM1 Fh{EF3 DMA {EiEuERIThEE, 18 DMA )\ SRAM Hfiz#iiES ARR FH17es,
SCIE TIM1 FEHAZE(E, 72 TIM1 S5—KigttifS, PAO SEB%E, ILLRIEREEIEIRRJ9 400ms, DMA FHAHRIZEN
#E2I TIM1_ARR, 35—IR PAO EB4%(RIFR /9 400ms, S5 )R EWEL(AIFR/9 100ms, SE= R &ENH%EIFRE /9 200ms,
SEIUREREEEIRR/9 300ms, ItEAS DMA HRIZZETR, [RLe@pi%ialfm@Y /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
PAOQ 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

19.10 TIM1_Update_IT

LRGSR 7 1E TIM1 hEARTTHEThEE, FHEERE T Bahl, BXEE ARR BRfSF=4—IREH+IT,
F7ERBTRERSE LED YT, LED ¥T£LL 5Hz BUsiEsiit T ElsE.

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 ata frequency of 5Hz.
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20 UART
20.1 UART_HyperTerminal_DMA

AR 7 UART B9 DMA JSTURIEFIEREE, UART BCE/9 115200, HUE(Z8, FIL 1, RIS
{i None, FEFIEITIEFfE, HEMERER, AEEE LU TR 12 MEE, 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

20.2 UART_HyperTerminal_IndefiniteLengthData_IT

Jtl:ﬁm;iﬁ-T USART BFBT S TUARIEFNIEIAERKESE, USART EcEJ9 115200, &8, (FIEA
, BEGAI None, FHFIEITIERE, REEE LU TRIEEKENEIE (BT 128byte), g0

0x1~0xC,U MCU B RIr VSRR AR IE 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.

20.3 UART_HyperTerminal _IT

HAFBIER T UART Ry TURIEF ISR, UART BCE /9 115200, HUEAL8, FIEAL 1, 1REG(
None, F&Ffiz1Ti8FE, FTENERER, REEI LA TR 12 MNUE, a0 0x1~0xC,1 MCU &
ERNEIRIEIERRRIER L, ARHTEERER.

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

20.4 UART_HyperTerminal_Polling

HRBER T UART RURCIIS TUAIRAIRIEEE, UART ECE 9 115200, HUE(8, F1EAI 1, BRI
None, FEIFHZITIERFG, IERENMER, AEBE LUV A 12 N R, #l20 0x1~0xC.U MCU &
IEREIRTEHERXRER LA, ARFTENERER.

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

IEFGER T SCI NEmNREERENIEE. BAXBFRE—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".

21.2 SCI_HyperTerminal_DMA

R T SCI B9 DMA SR AIRFIEKEEE, SCI EEER 115200, #UEAI 8, (E1EAL 1, RI&AI
None, F&FHiz1TiEFE, FTEERER, AEEIE EAATA 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

21.3 SCI_HyperTerminal_IndefiniteLengthData_IT

IEEREBIER 7 USART Ry S TURIEMHRIAEEWE, USART ECE /Y 115200, #UE(Z8, =1L
1, BRI None, FEFiEITIERE, AEEE LU FTRIESKENEIE (BT 128byte), 40
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.

21.4 SCI_HyperTerminal_IT

HAEFIER T SCI BYHRET AT AXFHEZIEYE, SCIECE /9 115200, #UERL 8, =1L 1, 13811 None,
TEHETERE, HIREREE, AEEE LT 12 18R, 510 0x1~0xC, N MCU =B
BINBUERR XTI LA, AEFHIENERER.

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
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21.5 SCI_HyperTerminal_Polling

IHEBIER T SCI BRI TN AXFIRKENE, SCIECEN 115200, HUE( 8, =147 1, BEE{TI None,
THEHETERE, HHERMEE, AEBE LT 12 18R, 510 0x1~0xC,N MCU =iB#E
BREIRBIRREE LA, ASHENERER.

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
message

21.6 USART_TwoBoards_FullDuplexMaster DMA

IHAEBIER 7 USART [EIZIB(SINRE, USART IREFEIEAENL. SPIIREIE/IMNL, X DMA SRE(E.
£ USART iIRE IR T, EMTTRENTIES.
This sample demonstrates USART synchronous communication, with USART devices as masters and

SPI devices as slaves, communicating in DMA mode. With synchronous clock provided by USART
equipment, master and slave complete full duplex communication.

21.7 USART_TwoBoards_FullDuplexMaster IT

HAFBIER 7 USART EIPIB(SIN8E, USART iREB(FAEN. SPIREIEAMIL, RAFUHHIUERE.
£ USART iSRRI T, EMTTRENTIES.
This sample demonstrates USART synchronous communication, with USART devices as masters and

SPI devices as slaves, communicating in interrupt mode. With synchronous clock provided by USART
equipment, master and slave complete full duplex communication.

21.8 USART_TwoBoards_FullDuplexMaster_Polling

LtEEEpIEZR T USART EEBISII8E, USART IREMEAEMN. SPIIREIEAMAL, RATEISIUEE.
£ USART iIRERMHESIHT, EMNHRENTIEE.

This sample demonstrates USART synchronous communication, with USART devices as masters and
SPI devices as slaves, communicating in interrupt mode. With synchronous clock provided by USART
equipment, master and slave complete full duplex communication.
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22 WWDG
22.1 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.

22.2 WWDG_Window

IHEFER Y WWDG B9 BOAI 1088, Bi& WWDG FIEH LR (TFERERER 0x3F), FEFFhiEd
delay FERTRREY, FRERIERRZE WWDG HHEIEORBTIRIOME, B LED KTiAKk, sTLAFIEOR
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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