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1 UM32x13x_HAL Driver

1.1 &\

ADC: ADC HAL module driver
BTIMER: HAL BTIMER module driver
COMP: HAL COMP module driver
DMA: HAL DMA module driver
GTIMER: HAL GTIMER module driver
LIN: LIN HAL module driver

LPTIMER: LPTIMER HAL module driver
LPUART: HAL LPUART module driver
LVD: HAL LVD module driver

OPA: HAL OPA module driver

RTC: HAL RTC module driver

SPI: GPIO HAL module driver

UART: HAL UART module driver
UART1: UART1 HAL module driver
AES: AES HAL module driver

ATIMER: ATIMER HAL module driver
CAN: CAN HAL module driver

CRC: CRC HAL module driver

DIV: DIV HAL module driver

EEPROM: EEPROM HAL module driver
EFC: EFLASH HAL module driver
GPIO: GPIO HAL module driver

12C: 12C HAL module driver

PWR: PWR HAL module driver

RCC: RCC HAL module driver
SYSTICK: SYSTICK HAL module driver
WDT: WDT HAL module driver

WWDT: WWDT HAL module driver
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2 ADC

— N2 ADCE IR RIE R 451088, EAAZIAI6NMANEIE, FNERE 14NN ERRRY
=5 1MNAEBLDOMIH FI1NAIERL/4 VDDHEIE o X LEiBERIA/DEE R A 78 3R B EE I HER T
#1T. ADCITHIZSSLIICPUFSAR ADC [BIRVIB{E . ADCH I REMERIES Fa00K 1211,

2.1  ADC Exported Types

2.1.1 Stk

® struct ADC_InitTypeDef: Structure definition of ADC instance and ADC group regular.
® struct__ ADC_HandleTypeDef

212 FKHREN

® typedef struct __ ADC_HandleTypeDef ADC_HandleTypeDef

2.2  ADC Exported Functions R #i%kR

2.2.1 Initialization and Configuration functions

2.21.1 HAL_StatusTypeDef HAL_ADC Init (ADC_HandleTypeDef * hadc)

ADC initialization

8%
hadc A pointer to a ADC_HandleTypeDef structure that contains
configuration information for the specified ADC module
y A
HAL_StatusTypeDef
R [EE

HAL_OK nothing wrong
HAL _ERROR something wrong
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2.2.2 ADC Input and Output operation functions

ADC 10 operation functions

2.2.21 uint32_t HAL_ADC_GetValue (ADC_HandleTypeDef * hadc, uint32_t
Channel)

Get ADC regular group conversion result.

24
hadc A pointer to a ADC_HandleTypeDef structure that contains
configuration information for the specified ADC module
1EME
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong

2.2.2.2 HAL_StatusTypeDef HAL_ADC_PollForConversion
(ADC_HandleTypeDef * hadc, uint32_t Timeout)

Wait for regular group conversion to be completed.

8%
hadc A pointer to a ADC_HandleTypeDef structure that contains
configuration information for the specified ADC module
B[
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

2.2.2.3 HAL_StatusTypeDef HAL_ADC_Start (ADC_HandleTypeDef * hadc)

ADC start conversion .

8%
hadc A pointer to a ADC_HandleTypeDef structure that contains
configuration information for the specified ADC module
y A
HAL_StatusTypeDef
BREME
HAL_OK nothing wrong

HAL ERROR something wrong
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2.2.2.4 HAL_StatusTypeDef HAL_ADC_Start_IT (ADC_HandleTypeDef *
hadc)

Start conversion of regular group with interruption.

24
hadc A pointer to a ADC_HandleTypeDef structure that contains
configuration information for the specified ADC module
1B
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

2.2.25 HAL_StatusTypeDef HAL_ADC_Stop (ADC_HandleTypeDef * hadc)

ADC Stop conversion .

2%
hadc A pointer to a ADC_HandleTypeDef structure that contains
configuration information for the specified ADC module
1BME
HAL_StatusTypeDef
REME
HAL_OK nothing wrong

HAL_ERROR something wrong

2.2.2.6 HAL_StatusTypeDef HAL_ADC_Stop_IT (ADC_HandleTypeDef *
hadc)

Stop adc conversion with interruption.

24
hadc A pointer to a ADC_HandleTypeDef structure that contains
configuration information for the specified ADC module
B[
HAL_StatusTypeDef
BREME
HAL_OK nothing wrong

HAL_ERROR something wrong

2.2.2.7 __ weak void HAL_ADC_ ConvCpltCallback (ADC_HandleTypeDef *
hadc)

Conversion complete callback in non-blocking mode.
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2
" hadc | ADC handle |
R EME

' None | |

2.2.2.8 void HAL_ADC_ IRQHandler (ADC_HandleTypeDef * hadc)

Handle ADC interrupt request.

2%

' hadc | ADC handle |
IR [EM{E

' None | |
2.2.29 _ weak void HAL_ADC_RxfifoCallback (ADC_HandleTypeDef *
hadc)

Rxfifo callback in non-blocking mode.

BH
" hadc | ADC handle |
BEE

' None | |

2.2.2.10 _ weak void HAL_ADC_RxfifofullCallback (ADC_HandleTypeDef *
hadc)

Rxfifo full callback in non-blocking mode.

B8
' hadc | ADC handle
IBEME

' None | |
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3 BTIMER

EAERAT#HEEBTIMER, B4 %#AE, 16bitfa EERATEEE, ZEMEPWMER, Bod
W, BitE R AREET RS B FEE .

3.1 BTIMER Exported Types

3.1.1 St

® struct BTIMER _HandleTypeDef: BTIMER Handle structure definition
® struct BTIMER_OC_InitTypeDef: BTIMER OC Init structure definition
® struct BTIMER Base InitTypeDef: BTIMER BASE Init structure definition

3.2 BTIMER Exported Functions R #i}%kA

3.2.1 HAL_StatusTypeDef BTIMER_Base_SetConfig
(BTIMER_HandleTypeDef * hbtimer)

Configure the BTIMER Base Config , such as ARR/PSC

8%
hbtimer A pointer to a BTIMER_HandleTypeDef structure that contains
configuration information for the specified BTIMER module
B[
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

3.2.2 HAL_StatusTypeDef BTIMER_IrqConfig
(BTIMER_HandleTypeDef * hbtimer)

btimer interrupt config
2%

A pointer to a BTIMER_HandleTypeDef structure that contains

hbtimer configuration information for the specified BTIMER module

yAEl
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BTIMER

HAL_StatusTypeDef
REE

HAL_OK nothing wrong

HAL_ERROR something wrong

3.2.3 HAL_StatusTypeDef BTIMER_OC_SetConfig
(BTIMER_HandleTypeDef * hbtimer)

Config the BTIMER output

¥
hbtimer A pointer to a BTIMER_HandleTypeDef structure that contains
configuration information for the specified BTIMER module
IR [E
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong

3.2.4 HAL_StatusTypeDef HAL_BTIMER_Base_|Init
(BTIMER_HandleTypeDef * hbtimer)

init the BTIMER Base

8%
hbtimer A pointer to a BTIMER_HandleTypeDef structure that contains
configuration information for the specified BTIMER module
B[
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL ERROR something wrong

3.25 HAL_StatusTypeDef HAL_BTIMER Base_Start
(BTIMER_HandleTypeDef * hbtimer)

start btimer to work

8%
hbtimer A pointer to a BTIMER_HandleTypeDef structure that contains
configuration information for the specified BTIMER module
y A
HAL_StatusTypeDef
BEME
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HAL_OK nothing wrong
HAL_ERROR something wrong

3.2.6 HAL_StatusTypeDef HAL_BTIMER_Base_Stop
(BTIMER_HandleTypeDef * hbtimer)

stop btimer
¥
hbtimer A pointer to a BTIMER_HandleTypeDef structure that contains
configuration information for the specified BTIMER module
BME]
HAL_StatusTypeDef
REME
HAL_OK nothing wrong

HAL_ERROR something wrong

3.2.7 void HAL_BTIMER_IRQHandler (BTIMER_HandleTypeDef *
hbtimer)

Reference interrupt function

24
hbtimer A pointer to a BTIMER_HandleTypeDef structure that contains
configuration information for the specified BTIMER module
BREME
' None |

3.2.8 HAL_StatusTypeDef HAL_BTIMER_OC_Config
(BTIMER_HandleTypeDef * hbtimer)

call the BTIMER output Config

8%
hbtimer A pointer to a BTIMER_HandleTypeDef structure that contains
configuration information for the specified BTIMER module
y A
HAL_StatusTypeDef
R [EE
HAL_OK nothing wrong

HAL _ERROR something wrong
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4 COMP

COMPR—REAHEIFMARNRIFLLIES, MR RFEFERE. COMPR R{FRIELLE,
BREMEAIGINGRIN-, TEFEEF—PMANRERSE SRS, SH—ANREENTESEE
ERTEEEGR I IR T, RzBHSEF.

4.1 COMP Exported Types

4.1.1 58k

® struct COMP_InitTypeDef: COMP Init structure definition
® struct COMP_HandleTypeDef

4.2  COMP Exported Functions & #ij Ef

4.2.1 HAL_StatusTypeDef COMP_IrqConfig
(COMP_HandleTypeDef * hcomp)

COMP interrupt configuration
8%

Pointer to the COMP_HandleTypeDef structure that contains

hcomp configuration information for the specified COMP module

RME

None

4.2.2 HAL_StatusTypeDef HAL_COMP_Init
(COMP_HandleTypeDef * hcomp)

Initialize the COMP comparison function

8%
hcom Pointer to the COMP_HandleTypeDef structure that contains
P configuration information for the specified COMP module
y A
HAL_StatusTypeDef
BREME
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HAL_OK nothing wrong
HAL_ERROR something wrong

4.2.3 void HAL_COMP_IRQHandler (COMP_HandleTypeDef *

hcomp)

Reference interrupt function

¥
hcom Pointer to the COMP_HandleTypeDef structure that contains
P configuration information for the specified COMP module
REE
' None |

4.2.4 HAL_StatusTypeDef HAL_COMP_Start
(COMP_HandleTypeDef * hcomp)

Enable the comparator function

8%
hcom Pointer to the COMP_HandleTypeDef structure that contains
P configuration information for the specified COMP module
BEME
' HAL | status information

4.2.5 HAL_StatusTypeDef HAL_COMP_Stop
(COMP_HandleTypeDef * hcomp)

Disable the comparator function

8%
hcom Pointer to the COMP_HandleTypeDef structure that contains
P configuration information for the specified COMP module
BEE
| HAL | status information
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S DMA

BEZFMHSFHE(OMA), ZFR2BEREE.
DMAR] LAtHBNCPUBITHIRIRZHI T4, MECPUN TIEAIBHEA REHE.

5.1 DMA Exported Types

5.1.1 &t

® struct DMA_InitTypeDef: DMA Init structure definition

5.2 DMA Exported Functions e&#i5 A

5.2.1 HAL_StatusTypeDef DMA_Set ITConfig
(DMA_HandleTypeDef * hdma)

config dma interrupt

2%
A pointer to a DMA_HandleTypeDef structure that contains
hdma configuration information for the specified
B[
HAL_StatusTypeDef
BREE
HAL_OK nothing wrong

HAL ERROR something wrong

5.2.2 HAL_StatusTypeDef DMA_ SetConfig (DMA_HandleTypeDef
* hdma)

dma Setting Config
2%

A pointer to a DMA_HandleTypeDef structure that contains
hdma configuration information for the specified

yAE]
HAL_StatusTypeDef
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BREME
HAL_OK nothing wrong
HAL_ERROR something wrong

5.2.3 HAL_StatusTypeDef HAL_DMA Delnit
(DMA_HandleTypeDef * hdma)

disable dma
24
A pointer to a DMA_HandleTypeDef structure that contains
hdma configuration information for the specified
1BME
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong

5.2.4 uint8_t HAL_DMA_GetChxStatus (DMA_HandleTypeDef *
hdma)

get dma channel

B84
A pointer to a DMA_HandleTypeDef structure that contains
hdma configuration information for the specified
BREME
' dma ' channel index

5.2.5 uint8_t HAL_DMA_GetITState (DMA_HandleTypeDef *
hdma)

get interrupt state

8%
A pointer to a DMA_HandleTypeDef structure that contains
hdma configuration information for the specified
BREME
interrupt | status information
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5.2.6 uint8_t HAL_DMA_GetPerReq (DMA_HandleTypeDef *
hdma)

get dma request

¥
A pointer to a DMA_HandleTypeDef structure that contains
hdma configuration information for the specified
BEE
' dma | request information

5.2.7 uint8_t HAL_DMA_GetTransferred Length
(DMA_HandleTypeDef * hdma)

get dma transmitted length

2%
A pointer to a DMA_HandleTypeDef structure that contains
hdma configuration information for the specified
BEME
' dma | transmitted length \

5.2.8 HAL_StatusTypeDef HAL_DMA Init (DMA_ HandleTypeDef *
hdma)

dma initialization

24
A pointer to a DMA_HandleTypeDef structure that contains
hdma configuration information for the specified
B[
HAL_StatusTypeDef
BREME
HAL_OK nothing wrong

HAL _ERROR something wrong

5.2.9 void HAL_DMA IRQHandler (DMA_HandleTypeDef * hdma)

Reference interrupt function
8%

A pointer to a DMA_HandleTypeDef structure that contains

hdma configuration information for the specified DMA module
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REME

' None | |

5.2.10 HAL_StatusTypeDef HAL_DMA_Start (DMA_HandleTypeDef
* hdma, uint32_t SrcAddress, uint32_t DstAddress, uint32_t
DatalLength)

start dma transmit

24
A pointer to a DMA_HandleTypeDef structure that contains
hdma configuration information for the specified
SrcAddress source address
DstAddress dst address
DatalLength data len
IR [E
HAL_StatusTypeDef
REME
HAL_OK nothing wrong

HAL_ERROR something wrong
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6 GTIMER

BRAER/THBRCTIMER, SN EMBREHEECHITET. XLETmerflAEZMAIR, &
ENEMANESHBORERE GAANER) , FERLKEE (PWM, HREXEEHEIINPWM) , 3t
HR/AELE, BT, EET=Mit%AE, Bit8E RN BERAIEER. 84 TimerG2EPWM
Wb (FERTEH), FLEMABR.

6.1 GTIMER Exported Types

6.1.1 Z5¥atk

struct GTIMER_Base_InitTypeDef: GTIMER Defines the basic timer initialization structure
struct GTIMER_OC _InitTypeDef: GTIMER Indicates the output configuration of the channel
struct GTIMER_IC_InitTypeDef: GTIMER Configures the input channel

struct GTIMER_BreakConfigTypeDef: GTIMER Brake structure definition

struct GTIMER_HandleTypeDef: GTIMER Handle structure definition

6.2 GTIMER Exported Functions eq#ijEH

6.2.1 HAL_StatusTypeDef GTIMER_ Break_ Start
(GTIMER_HandleTypeDef * hgtimer)

The GTIMER brake function was enabled

24
hatimer Pointer to the GTIMER_HandleTypeDef structure that contains
9 configuration information for the specified GTIMER module
IR ME]
HAL_StatusTypeDef
R [EE
HAL_OK nothing wrong

HAL_ERROR something wrong
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GTIMER

6.2.2 HAL_StatusTypeDef GTIMER_Break Stop
(GTIMER_HandleTypeDef * hgtimer)

Disable the GTIME braking function

¥
hatimer Pointer to the GTIMER_HandleTypeDef structure that contains
9 configuration information for the specified GTIMER module
RME
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL_ERROR something wrong

6.2.3 HAL_StatusTypeDef GTIMER_ICChannel_Input_Start
(GTIMER_HandleTypeDef * hgtimer)

GTIMER Enables the channel capture input

24
hatimer Pointer to the GTIMER_HandleTypeDef structure that contains
9 configuration information for the specified GTIMER module
IR [E
HAL_StatusTypeDef
BREME
HAL_OK nothing wrong

HAL_ERROR something wrong

6.2.4 HAL_StatusTypeDef GTIMER_ICChannel_Input_Stop
(GTIMER_HandleTypeDef * hgtimer)

GTIMER disables the channel from capturing input

8%
hatimer Pointer to the GTIMER_HandleTypeDef structure that contains
9 configuration information for the specified GTIMER module
IRME
HAL_StatusTypeDef
R [EE
HAL_OK nothing wrong

HAL_ERROR something wrong
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6.2.5 HAL_StatusTypeDef GTIMER IrgConfig
(GTIMER_HandleTypeDef * hgtimer)

GTIMER Indicates the interrupt configuration

¥
hatimer Pointer to the GTIMER_HandleTypeDef structure that contains
9 configuration information for the specified GTIMER module
RME
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL_ERROR something wrong

6.2.6 HAL_StatusTypeDef GTIMER _OCChannel Output_Start
(GTIMER_HandleTypeDef * hgtimer)

The GTIMER channel output comparison was enabled

24
hatimer Pointer to the GTIMER_HandleTypeDef structure that contains
9 configuration information for the specified GTIMER module
IR [E
HAL_StatusTypeDef
BREME
HAL_OK nothing wrong

HAL_ERROR something wrong

6.2.7 HAL_StatusTypeDef GTIMER _OCChannel Output_Stop
(GTIMER_HandleTypeDef * hgtimer)

The GTIMER channel output comparison is disabled

8%
hatimer Pointer to the GTIMER_HandleTypeDef structure that contains
9 configuration information for the specified GTIMER module
IRME
HAL_StatusTypeDef
R [EE
HAL_OK nothing wrong

HAL_ERROR something wrong
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6.2.8 HAL_StatusTypeDef HAL_GTIMER_Base_Init
(GTIMER_HandleTypeDef * hgtimer)

GTIMER Indicates the initialization of the basic configuration timer

¥
hatimer Pointer to the GTIMER_HandleTypeDef structure that contains
9 configuration information for the specified GTIMER module
RME
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL_ERROR something wrong

6.2.9 HAL_StatusTypeDef HAL_GTIMER_BREAK_Config
(GTIMER_HandleTypeDef * hgtimer)

GTIMER brake configuration

24
hatimer Pointer to the GTIMER_HandleTypeDef structure that contains
9 configuration information for the specified GTIMER module
IR [E
HAL_StatusTypeDef
BREME
HAL_OK nothing wrong

HAL_ERROR something wrong

6.2.10 void HAL_GTIMER_Counter_Start (GTIMER_HandleTypeDef
* hgtimer)

Example Start the GTIMER counter
8%

Pointer to the GTIMER_HandleTypeDef structure that contains

hgtimer configuration information for the specified GTIMER module

R[E

None

6.2.11 void HAL_GTIMER_Counter_Stop (GTIMER_HandleTypeDef
* hgtimer)

Disable the GTIMER counter
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24
hatimer Pointer to the GTIMER_HandleTypeDef structure that contains
9 configuration information for the specified GTIMER module
1B
None

6.2.12 HAL_StatusTypeDef HAL_GTIMER_IC_Config
(GTIMER_HandleTypeDef * hgtimer)

The GTIMER channel output comparison is disabled

¥
hatimer Pointer to the GTIMER_HandleTypeDef structure that contains
9 configuration information for the specified GTIMER module
IR [E
HAL_StatusTypeDef
REME
HAL_OK nothing wrong

HAL_ERROR something wrong

6.2.13 void HAL_GTIMER_IRQHandler (GTIMER_HandleTypeDef *

hgtimer)

Reference interrupt function
BH

Pointer to the GTIMER_HandleTypeDef structure that contains

hgtimer configuration information for the specified GTIMER module

RME

None

6.2.14 HAL_StatusTypeDef HAL_GTIMER_OC_Config
(GTIMER_HandleTypeDef * hgtimer)

GTIMER Indicates the output configuration of the channel

8%
hatimer Pointer to the GTIMER_HandleTypeDef structure that contains
9 configuration information for the specified GTIMER module
y A
HAL_StatusTypeDef
R [EE
| HAL_OK | nothing wrong
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' HAL_ERROR | something wrong
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Il LIN

LIN(Local Interconnect Network) 1Z#lI28fI T2 VAEN A Y BE—FLT SpiEsHl, K
BRI IFLINRZ ERET ST S %R,

7.1 LIN Exported Types

7.1.1 St

® struct LIN_InitTypeDef: LIN Init Structure definition

® struct__LIN_HandleTypeDef: LIN handle Structure definition

712 ARBENX

® typedef struct __ LIN HandleTypeDef LIN_HandleTypeDef

LIN handle Structure definition

7.2  LIN Exported Functions ek #ijxRA

7.2.1 Initialization/de-initialization functions

Initialization and Configuration functions

7.2.1.1 HAL_StatusTypeDef HAL_LIN_Init (LIN_HandleTypeDef * hlin)

init
BH

hlin | LIN handle.
1R[E

HAL_StatusTypeDef
R[E{E

HAL_OK nothing wrong
HAL_ERROR something wrong

7.2.1.2 HAL_StatusTypeDef LIN_BaudConfig (LIN_HandleTypeDef * hlin)

baudrate config
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24
' hlin | LIN handle.
RME
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL_ERROR something wrong

7.2.1.3 HAL_StatusTypeDef LIN_IrgConfig (LIN_HandleTypeDef * hlin)

irg config
24
' hlin | LIN handle.
1BME
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong

7.2.1.4 HAL_StatusTypeDef LIN_SetConfig (LIN_HandleTypeDef * hlin)

set config
B84
hlin | LIN handle.
IRME
HAL_StatusTypeDef
BREME
HAL_OK nothing wrong

HAL_ERROR something wrong

7.2.2 10 operation functions

LIN Read, Write, Toggle, Lock and EXTI management functions.
7.2.2.1 void HAL_LIN_IRQHandler (LIN_HandleTypeDef * hlin)

lin irq handler function

2
' hlin | LIN handle.
IR ME]

void

FZAV1.0 Copyright© 20247 EBF (M) BRBBRAF 22



UM32x13x APIZEF LIN

7.2.2.2 HAL_StatusTypeDef HAL_LIN_Master_Receive (LIN_HandleTypeDef *
hlin, uint8_t * pData, uintl6_t Size, uint32_t Timeout)

receive an amount of data in master mode.

e 24
hlin LIN handle.
pData Pointer to data buffer .
Size Amount of data elements to be received.
Timeout Timeout duration.
IRE
HAL_StatusTypeDef
RE{E
HAL_OK nothing wrong

HAL_ERROR something wrong

7.2.2.3 HAL_StatusTypeDef HAL_LIN_ Master_Receive_IT
(LIN_HandleTypeDef * hlin, uint8_t * pData, uintl6_t Size,
HAL_StatusTypeDef(*)() recv_callback)

Receive an amount of data in master interrupt mode.

B84
hlin LIN handle.
pData Pointer to data buffer
Size Amount of data elements to be received.
recv_callback receive irq callback
B[
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL _ERROR something wrong

7.2.2.4 HAL_StatusTypeDef HAL_LIN_ Master_Transmit (LIN_HandleTypeDef
* hlin, uint8_t * pData, uintl6 t Size, uint32_t Timeout)

Send an amount of data in master mode.

24
hlin LIN handle.
pData Pointer to data buffer .
Size Amount of data elements to be sent.
Timeout Timeout duration.
1R[]
HAL_StatusTypeDef
RE{E

FZAV1.0 Copyright© 20247 EBF (M) BRBBRAF 23



UM32x13x APIZEF LIN

HAL_OK nothing wrong
HAL_ERROR something wrong
HAL TIMEOUT | transmit timeout

7.2.25 HAL_StatusTypeDef HAL_LIN_Master_Transmit_IT
(LIN_HandleTypeDef * hlin, uint8 t* pData, uintl6_t Size,
HAL_StatusTypeDef(*)() send_callback)

Send an amount of data in master interrupt mode.

B8
hlin LIN handle.
pData Pointer to data buffer .
Size Amount of data elements to be sent.
send_callback send irg callback
1R [E
HAL_StatusTypeDef
IR [E{E

HAL_OK nothing wrong
HAL_ERROR something wrong
HAL_TIMEOUT | send timeout

7.2.2.6  HAL_StatusTypeDef HAL_LIN_SetDatalLen (LIN_HandleTypeDef *
hlin, uintl6_t len)

set length of receive data or transmit data

24
hlin LIN handle.
len length of data
B[
HAL_StatusTypeDef
REE
| HAL_OK | nothing wrong |

7.2.2.7 HAL_StatusTypeDef HAL_LIN_ SetTransMode (LIN_HandleTypeDef *
hlin, uint32_t Mode)

set lin node mode tx or rx

S
hlin LIN handle.
Mode tx or rx
IRE
HAL_StatusTypeDef
IREME
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' HAL_OK | nothing wrong |

7.2.2.8 HAL_StatusTypeDef HAL_LIN_ Slave_Receive (LIN_HandleTypeDef *
hlin, uint8_t* pData, uintl6_t Size, uint32_t Timeout)

Receive an amount of data in slave mode.

SH
hlin LIN handle.
pData Pointer to data buffer.
Size Amount of data elements to be received.
Timeout Timeout duration.
IRME
HAL_StatusTypeDef
IREME
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | receive timeout

7.2.2.9 HAL_StatusTypeDef HAL_LIN_ Slave Receive IT
(LIN_HandleTypeDef * hlin, uint8_t * pData, uintl6_t Size,
HAL_StatusTypeDef(*)() recv_callback)

Receive an amount of data in slave interrupt mode.

B84
hlin LIN handle.
pData Pointer to data buffer
Size Amount of data elements to be received.
recv_callback receive irq callback
B[
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL ERROR something wrong

7.2.2.10 HAL_StatusTypeDef HAL_LIN_Slave_Transmit (LIN_HandleTypeDef *
hlin, uint8_t* pData, uintl6_t Size, uint32_t Timeout)

Send an amount of data in slave mode.

2l
hlin LIN handle.
pData Pointer to data buffer.
Size Amount of data elements to be sent.
Timeout Timeout duration.
1R[]

FZAV1.0 Copyright© 20247 EBF (M) BRBBRAF 25



UM32x13x API1&% Fift LIN
HAL_StatusTypeDef
REE
HAL_OK nothing wrong
HAL_ERROR something wrong
HAL TIMEOUT | transmit timeout
7.2.2.11 HAL_StatusTypeDef HAL_LIN_Slave_Transmit_IT
(LIN_HandleTypeDef * hlin, uint8_t* pData, uintl6_t Size,
HAL_StatusTypeDef(*)() send_callback)
Send an amount of data in slave interrupt mode.
B84
hlin LIN handle.
pData Pointer to data buffer .
Size Amount of data elements to be sent.
send_callback send irq callback
1BME
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong
HAL_ERROR something wrong
HAL_TIMEOUT | send timeout
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3 LPTIMER

LPTIMERZ32{I R INFEERT AT B ER. BT HMEESSHM, FEBAEREER
BERXTREFBEITRS, HFEREFEREHNINFE. LPTIMEROFMLPTIMERLA] LATEZ A NERAT$HATSE
HTIME, SMRREXNTHRIMNRER T IR, BTSN LZESES, TSR
ThiEBRTMREE T e .

8.1 LPTIMER Exported Types

8.1.1 itk

struct Lptimer_Base_InitTypeDef: LPTIMER Init Structure definition
struct Lptimer_OC_InitTypeDef: TIM Output Compare Configuration Structure definition
struct Lptimer_IC_InitTypeDef: TIM Input Capture Configuration Structure definition

struct __ LPTIMER_HandleTypeDef: LPTIMER handle Structure definition

8.1.2 ARBEEN

® typedefstruct | PTIMER_HandleTypeDef LPTIMER_HandleTypeDef
LPTIMER handle Structure definition

8.2 LPTIMER Exported Functions &g # iR

8.2.1 Initialization/de-initialization functions

Initialization and Configuration functions

8.2.1.1 HAL_StatusTypeDef HAL_LPTIMER_Base_Init
(LPTIMER_HandleTypeDef * hlptimer)

Initializes the TIM Time base Unit according to the specified parameters in the
TIM_HandleTypeDef and initialize the associated handle.
2%

" hiptimer | LPTIMER handle.
yAE]
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HAL_StatusTypeDef
REE
HAL_OK nothing wrong
HAL_ERROR something wrong

8.2.1.2 HAL_StatusTypeDef HAL_LPTIMER_IC_Init
(LPTIMER_HandleTypeDef * hlptimer)

input capture init

¥
' hiptimer | LPTIMER handle.
IR [E
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong

8.2.1.3 HAL_StatusTypeDef HAL_LPTIMER_OC_Init
(LPTIMER_HandleTypeDef * hlptimer)

Output Compare init

2%
' hiptimer | LPTIMER handle.
B[
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

8.2.1.4 HAL_StatusTypeDef LPTIMER_IrqConfig (LPTIMER_HandleTypeDef *
hlptimer)

irg config
2%
' hiptimer | LPTIMER handle.
4]
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL_ERROR something wrong
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8.2.2 10 operation functions

LPTIMER Read, Write, Toggle, Lock and EXTI management functions.

8.2.2.1 void HAL_LPTIMER_IRQHandler (LPTIMER_HandleTypeDef *
hlptimer)

irg handler function
2%

' hiptimer | LPTIMER handle.
IBME

void
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9 LPUART

SRR R OQHERLPUART, HTENE32kHZETH, AT X142 & 596005 45 RV iR HE
. LPUARTIN3EMRIK, AILL7ESleep/DeepSleept&E T I 1k,

9.1 LPUART Exported Types

9.1.1 &tk

® struct LPUART _InitTypeDef: LPUART Init structure definition
® struct _ LPUART_HandleTypeDef: LPUART Handle structure definition

912 RAENX

® typedefstruct _ LPUART_HandleTypeDef LPUART HandleTypeDef
LPUART Handle structure definition

9.2 LPUART Exported Functions R #i}xEA

9.2.1 HAL_StatusTypeDef HAL _LPUART Init
(LPUART _HandleTypeDef * hlpuart)

Initializes the LPUART with the specified argument in LPUART _InitTypeDef and creates the

associated handle

8%
LPUART_HandleTypeDef pointer
hlpuart ® None
IRME
HAL_StatusTypeDef
RE1E

HAL_OK nothing wrong
HAL_ERROR something wrong
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9.2.2 void HAL_LPUART_IRQHandler (LPUART_HandleTypeDef *
hlpuart)

Reference interrupt function

3%
hipuart A pointer to a LPUART_HandleTypeDef structure that contains
P configuration information for the specified LPUART module
REE
' None |

9.2.3 HAL_StatusTypeDef HAL_LPUART_Receive
(LPUART_HandleTypeDef * hlpuart, uint8 t* pData, uintl6_t

Size, uint32_t Timeout)

Blocking receives multiple data

8%
hipuart A pointer to a LPUART_HandleTypeDef structure that contains
P configuration information for the specified LPUART module
pData A pointer to the address to receive data
Size The amount of data to be received
Timeout Wait to receive timeout
1BME
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

9.2.4 HAL_StatusTypeDef HAL_LPUART_Receive IT
(LPUART_HandleTypeDef * hlpuart, uint8_t * pData, uintl6_t
Size, HAL StatusTypeDef(*)() recv_callback)

Receive multiple data non-blocking

2
hipuart A pointer to a LPUART_HandleTypeDef structure that contains
P onfiguration information for the specified LPUART module
pData A pointer to the address to receive data
Size The amount of data to be received
recv_callback Receive the callback function
y A
HAL_StatusTypeDef
BREME
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HAL_OK nothing wrong

HAL_ERROR something wrong

9.25 HAL_StatusTypeDef HAL_LPUART_Transmit
(LPUART_HandleTypeDef * hlpuart, uint8 t* pData, uintl6_t

Size, uint32_t Timeout)

24
hipuart A pointer to a LPUART_HandleTypeDef structure that contains
P configuration information for the specified LPUART module
pData Pointer to the address to send data
Size The amount of data to be sent
Timeout Timeout period for waiting for sending to complete
IR [E
HAL_StatusTypeDef
IR [E{E

9.2.6 HAL_StatusTypeDef HAL _LPUART_ Transmit_IT

Blocking transmission

HAL_OK nothing wrong

HAL_ERROR something wrong

(LPUART_HandleTypeDef * hlpuart, uint8 t* pData, uintl6_t
Size, HAL_StatusTypeDef(*)() send_callback)

8%
hipuart A pointer to a LPUART_HandleTypeDef structure that contains
P configuration information for the specified LPUART module
pData Pointer to the address to send data
Size The amount of data to be sent
Timeout Timeout period for waiting for sending to complete
B[
HAL_StatusTypeDef
R [EE

Sending multiple data in non-blocking mode

HAL_OK nothing wrong

HAL _ERROR something wrong

9.2.7 HAL_StatusTypeDef LPUART_BaudConfig
(LPUART_HandleTypeDef * hlpuart)

2%

Configure the LPUART baud rate
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LPUART_HandleTypeDef pointer
hlpuart ® None
1B
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong
HAL_ERROR something wrong
9.2.8 HAL_StatusTypeDef LPUART IrgConfig
(LPUART _HandleTypeDef * hlpuart)
Configure the LPUART interrupt
24
LPUART_HandleTypeDef pointer
hlpuart ® None
1BME
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong
HAL_ERROR something wrong
9.2.9 HAL_StatusTypeDef LPUART_SetConfig
(LPUART _HandleTypeDef * hlpuart)
Initializes the LPUART with the specified argument in LPUART _InitTypeDef
B84
LPUART_HandleTypeDef pointer
hipuart ® None
B[
HAL_StatusTypeDef
R [EE
HAL_OK nothing wrong
HAL _ERROR something wrong
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10 LVD

10.1 LVD Exported Types

10.1.1 Z5¥ik

® struct LVD_InitTypeDef: LVD Init structure definition
® struct__LVD_HandleTypeDef

10.1.2 HKBEN

® typedefstruct __ LVD_HandleTypeDef LVD_HandleTypeDef

10.2 LVD Exported FunctionseR# kA

10.2.1 _ weak void HAL_LVD_Callback (LVD_HandleTypeDef *
hlvd)

Conversion complete callback in hon-blocking mode.

24
hivd Pointer to the LVD_HandleTypeDef structure that contains
configuration information for the specified LVD module
BREME
' None | |

10.2.2 HAL_StatusTypeDef HAL_LVD_ Init (LVD_HandleTypeDef *
hlvd)

Initialize the LVD comparison function

8%
hivd Pointer to the LVD_HandleTypeDef structure that contains
configuration information for the specified LVD module
y A
HAL_StatusTypeDef
BEME
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HAL_OK nothing wrong
HAL_ERROR something wrong
10.2.3 void HAL_LVD_ IRQHandler (LVD_HandleTypeDef * hlvd)
Reference interrupt function
24
hivd Pointer to the LVD_HandleTypeDef structure that contains
configuration information for the specified LVD module
BEE
' None
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11 OPA

OPAR—FE BB FABIIH RS EH AR  MANMHIR AT UREFEZE BN AR
B RBREERRIZE.

11.1 OPA Exported Types

11.1.1 Z5#k

® struct OPA_InitTypeDefstruct: OPA_HandleTypeDef

11.2 OPA Exported Functions

11.2.1 HAL_StatusTypeDef HAL_OPA_Init (OPA_HandleTypeDef *
hopa)

Initializing the OPA function

8%
hopa Pointer to the OPA_HandleTypeDef structure that contains
P configuration information for the specified OPA module
B[
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL ERROR something wrong

11.2.2 void HAL_OPA_IRQHandler (OPA_HandleTypeDef * hopa)

Reference interrupt function
8%

Pointer to the OPA_HandleTypeDef structure that contains

hopa configuration information for the specified OPA module

R[E

None
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11.2.3 HAL_StatusTypeDef HAL_OPA_Start (OPA_HandleTypeDef

* hopa)

OPA ENABLE

11.2.4 HAL_StatusTypeDef OPA_IrqConfig (OPA_HandleTypeDef *

hopa)
Configure the OPA interrupt function
¥
hoba Pointer to the OPA_HandleTypeDef structure that contains
P configuration information for the specified OPA module
IR [E
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong
HAL_ERROR something wrong
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RTC

12 RTC

SCETETS (RTC) B— MRS BIER 2R/ 8088, AR A AR F 9 oh B & K E R T $AR 55 -

i) $4 e 18 5 AT e B O SERT R i SO HASE

12.1 RTC Exported Types

12.1.1 Z5¥3ik

® struct s_calendar_obj: RTC calendar structure definition

® struct RTC_InitTypeDef: RTC Init structure definition

12.2 RTC Exported Functions g #tix e

12.2.1 HAL_StatusTypeDef HAL rtc_alarm_SetConfig
(RTC _HandleTypeDef * hrtc)

rtc calendar alarm reg config

8%
A pointer to a RTC_HandleTypeDef structure that contains
hrtc configuration information for the specified
IRME
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

12.2.2 HAL_StatusTypeDef
HAL rtc_calendar_alarm_data_SetConfig (RTC_HandleTypeDef *
hrtc)

rtc calendar alarm data config
2%
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A pointer to a RTC_HandleTypeDef structure that contains
hrtc configuration information for the specified
1B
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

12.2.3 HAL_StatusTypeDef HAL rtc_calendar_data_SetConfig
(RTC_HandleTypeDef * hrtc)

rtc calendar data config

2%
A pointer to a RTC_HandleTypeDef structure that contains
hrtc configuration information for the specified
1BME
HAL_StatusTypeDef
IR [E{E
HAL_OK nothing wrong

HAL_ERROR something wrong

12.2.4 HAL_StatusTypeDef HAL_RTC calendar_SetConfig
(RTC_HandleTypeDef * hrtc)

rtc calendar reg config

8%
A pointer to a RTC_HandleTypeDef structure that contains
hrtc configuration information for the specified
B[
HAL_StatusTypeDef
R [EE
HAL_OK nothing wrong

HAL _ERROR something wrong

12.2.5 HAL_StatusTypeDef HAL rtc_fout (RTC_HandleTypeDef *
hrtc)

rtc output config
8%
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A pointer to a RTC_HandleTypeDef structure that contains
hrtc configuration information for the specified
1B
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

12.2.6 void HAL_RTC_IRQHandler (RTC_HandleTypeDef * hrtc)

Reference interrupt function

8%
hrtc A pointer to a RTC_HandleTypeDef structure that contains
configuration information for the specified RTC module
BEME
' None | \

12.2.7 HAL_StatusTypeDef HAL_RTC _IT (RTC _HandleTypeDef *
hrtc, uint8_t irg_enable, uint32_t irq_type)

rtc interrupt config

24
A pointer to a RTC_HandleTypeDef structure that contains
hrtc configuration information for the specified
B[
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL ERROR something wrong

12.2.8 HAL_StatusTypeDef HAL rtc_ltbc_SetConfig
(RTC_HandleTypeDef * hrtc)

rtc Itbc config

8%
h A pointer to a RTC_HandleTypeDef structure that contains
rtc : o . e
configuration information for the specified
y A
HAL_StatusTypeDef
BREME
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HAL_OK nothing wrong
HAL_ERROR something wrong
12.2.9 HAL_StatusTypeDef HAL rtc_ PR1SEN init
(RTC_HandleTypeDef * hrtc)
rtc virtual alignment enable
¥
A pointer to a RTC_HandleTypeDef structure that contains
hrtc configuration information for the specified
1B
HAL_StatusTypeDef
REME
HAL_OK nothing wrong
HAL_ERROR something wrong
12.2.10 HAL_StatusTypeDef HAL rtc_stampO _init
(RTC_HandleTypeDef * hrtc)
rtc stampO enable
24
A pointer to a RTC_HandleTypeDef structure that contains
hrtc configuration information for the specified
B[
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong
HAL _ERROR something wrong
12.2.11 HAL_StatusTypeDef HAL rtc_stampl init
(RTC_HandleTypeDef * hrtc)
rtc stampl enable
2
A pointer to a RTC_HandleTypeDef structure that contains
hrtc configuration information for the specified
y A
HAL_StatusTypeDef
BEME
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HAL_OK nothing wrong
HAL_ERROR something wrong
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13 SPI

F1TIMEIEND (Serial Peripheral Interface, SPI) ZIMIRIE & 18T B4R RITRISIE
MFE. SHE#T2SPHEOER, AIREATIRFIMNIEE, SSISINBHISPIEE.

13.1 SPI Exported Types

13.1.1 Z5¥ik

® struct SPI_InitTypeDef: SPI Configuration Structure definition

® struct_ SPI_HandleTypeDef: SPI handle Structure definition

13.1.2 FHEN

® typedef struct __ SPI_HandleTypeDef SPI_HandleTypeDef

SPI handle Structure definition

13.1.3 ¥z

® enum HAL_SPI_StateTypeDef { HAL_SPI_STATE_RESET = 0x00U,
HAL SPI_STATE_READY = 0x01U, HAL SPI_STATE_BUSY = 0x02U,
HAL_SPI_STATE_BUSY_TX = 0x03U, HAL_SPI_STATE_BUSY_RX = 0x04U,
HAL_SPI_STATE_BUSY_TX_RX = 0x05U, HAL_SPI_STATE_ERROR = 0x06U,
HAL_SPI_STATE_ABORT = 0x07U }
HAL SPI State structure definition

13.2 SPI Exported Functionseq iR

13.2.1 Initialization/de-initialization functions

Initialization and Configuration functions
13.2.1.1 HAL_StatusTypeDef HAL_SPI_Init (SPI_HandleTypeDef * hspi)

2%
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hspi A pointer to a SPI_HandleTypeDef structure that contains
P configuration information for the specified SPI module
RME
HAL_StatusTypeDef
REE
HAL_OK nothing wrong
HAL_ERROR something wrong
13.2.1.2 HAL_StatusTypeDef HAL_SPI_SetConfig (SPI_HandleTypeDef *
hspi)
set config,write register
24
hspi A pointer to a SPI_HandleTypeDef structure that contains
P configuration information for the specified SPI module
1BME
HAL_StatusTypeDef
REME
HAL_OK nothing wrong
HAL_ERROR something wrong
13.2.1.3 HAL_StatusTypeDef SPI_IrgConfig (SPI_HandleTypeDef * hspi)
irg config
24
hspi A pointer to a SPI_HandleTypeDef structure that contains
P configuration information for the specified SPI module
IRME
HAL_StatusTypeDef
BREE
HAL OK nothing wrong
HAL_ERROR something wrong
13.2.2 10 operation functions
SPI Read, Write, Toggle, Lock and EXTI management functions.
13.2.2.1 void HAL_SPI_IRQHandler (SPI_HandleTypeDef * hspi)
SPI irg function
2
hspi A pointer to a SPI_HandleTypeDef structure that contains
P configuration information for the specified SPI module
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1BME
HAL_StatusTypeDef
REE
HAL_OK nothing wrong
HAL_ERROR something wrong
13.2.2.2 HAL_StatusTypeDef HAL_SPI_Master_Receive_DC
(SPI_HandleTypeDef * hspi, uint32_t* pData, uintl6_t Size, uint32_t
Timeout)
Receive an amount of data in blocking mode.
B84
hspi A pointer to a SPI_HandleTypeDef structure that contains
P configuration information for the specified SPI module
pData A pointer to the address to receive data
Size The amount of data to be received
Timeout Wait to receive timeout
IR [E
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong
HAL_ERROR something wrong
HAL_TIMEOUT | receive timeout
13.2.2.3 HAL_StatusTypeDef HAL_SPI_Master_Transmit_DC
(SPI_HandleTypeDef * hspi, uint32_t * pData, uintl6_t Size, uint32_t
Timeout)
Send an amount of data in blocking mode.
B84
hspi A pointer to a SPI_HandleTypeDef structure that contains
P configuration information for the specified SPI module
pData Pointer to the address to send data
Size The amount of data to be sent
Timeout Timeout period for waiting for sending to complete
IR ME]
HAL_StatusTypeDef
R [EE
HAL_OK nothing wrong
HAL _ERROR something wrong
HAL _TIMEOUT | transmit timeout
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13.2.2.4 HAL_StatusTypeDef HAL_SPI_Receive (SPI_HandleTypeDef * hspi,
uint8_t * pData, uintl6_t Size, uint32_t Timeout)

Receive an amount of data in blocking mode.

24
hspi A pointer to a SPI_HandleTypeDef structure that contains
P configuration information for the specified SPI module
pData A pointer to the address to receive data
Size The amount of data to be received
Timeout Wait to receive timeout
1B
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | receive timeout

13.2.2.5 HAL_StatusTypeDef HAL_SPI_Receive 32Bit (SPI_HandleTypeDef *
hspi, uint32_t * pData, uintl6_t Size, uint32_t Timeout)

Receive an amount of data in blocking mode.

2%
hspi A pointer to a SPI_HandleTypeDef structure that contains
P configuration information for the specified SPI module
pData A pointer to the address to receive data
Size The amount of data to be received
Timeout Wait to receive timeout
B[
HAL_StatusTypeDef
BREME
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | receive timeout

13.2.2.6 HAL_StatusTypeDef HAL_SPI_Receive_IT (SPI_HandleTypeDef *
hspi, uint8 t* pData, uintl6_t Size, HAL_ StatusTypeDef(*)() recv_callback)

Receive an amount of data in non-blocking mode with Interrupt.

8%
hspi poinf[er toa SPI_Hand]eTypeDef structure that contains the
configuration information for SPI module.
pData pointer to data buffer
Size amount of data to be sent
recv_callback receive irq callback
IR M[E
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HAL_StatusTypeDef
REE
HAL_OK nothing wrong
HAL_ERROR something wrong

13.2.2.7 HAL_StatusTypeDef HAL_SPI_Transmit (SPI_HandleTypeDef * hspi,
uint8_t* pData, uintl6_t Size, uint32_t Timeout)

Send an amount of data in blocking mode.

¥
hspi A pointer to a SPI_HandleTypeDef structure that contains
P configuration information for the specified SPI module
pData Pointer to the address to send data
Size The amount of data to be sent
Timeout Timeout period for waiting for sending to complete
1BME
HAL_StatusTypeDef
REME
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | transmit timeout

13.2.2.8 HAL_StatusTypeDef HAL_SPI_Transmit_32Bit (SPI_HandleTypeDef *
hspi, uint32_t* pData, uintl6 t Size, uint32_t Timeout)

Send an amount of data in blocking mode.

8%
hspi A pointer to a SPI_HandleTypeDef structure that contains
P configuration information for the specified SPI module
pData Pointer to the address to send data
Size The amount of data to be sent
Timeout Timeout period for waiting for sending to complete
IRME
HAL_StatusTypeDef
IR [EM{E
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | transmit timeout

13.2.2.9 HAL_StatusTypeDef HAL_SPI_Transmit_IT (SPI_HandleTypeDef *
hspi, uint8_t* pData, uintl6_t Size, HAL_StatusTypeDef(*)() recv_callback)

Transmit an amount of data in non-blocking mode with Interrupt.
8%
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hspi hspi pointer to a SPI_HandleTypeDef structure that contains the
P configuration information for SPI module.
pData pointer to data buffer
Size amount of data to be sent
recv_callback transmit irq callback
1B
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL_ERROR something wrong

13.2.2.10 HAL_StatusTypeDef HAL_SPI_TransmitReceive (SPI_HandleTypeDef
* hspi, uint8_t* pTxData, uint8_t* pRxData, uintl6_t Size, uint32_t

Timeout)

Transmit and Receive an amount of data in blocking mode.
B84

hspi
pTxData
pRxData
Size
Timeout

IR [E
HAL_StatusTypeDef
BREME
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | transmit or receive timeout

13.2.2.11 HAL_StatusTypeDef HAL_SPI_TransmitReceive_IT
(SPI_HandleTypeDef * hspi, uint8_t* pTxData, uint8 t* pRxData, uintl6_t
Size)

Transmit and Receive an amount of data in non-blocking mode with Interrupt.
8%

hspi hspi pointer to a SPI_HandleTypeDef structure that contains the
spi , - .
configuration information for SPI module.
pTxData pointer to transmission data buffer
pRxData pointer to reception data buffer
Size amount of data to be sent and received
IR ME]
HAL_StatusTypeDef
R [EE
' HAL_OK | nothing wrong
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' HAL_ERROR | something wrong
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14 UART

BRAFLEOWLE (UART) BRERIEEI ZMHTRERD, XHFENTRE. BRARS
# Ok 27 2 BT fif 28 S AL IR 38 A TRV BURE SR ITH R X BIIMR BIUARTHEULIR, SHEWUART
SMZ R RITRIRH R AFHITRIRIR M B IER . UARTHSIINBEORENRITER.

14.1 UART Exported Types

14.1.1 583k

® struct UART _InitTypeDef: UART Init structure definition
® struct __ UART_HandleTypeDef: UART Handle structure definition

14.1.2 AKBEN

® typedef struct _ UART_HandleTypeDef UART_ HandleTypeDef
UART Handle structure definition

14.2 UART Exported Functions ek #i5% B

14.2.1 HAL_StatusTypeDef HAL _UART Init (UART_HandleTypeDef

* huart)

Initializes the UART with the specified argument in UART _InitTypeDef and creates the

associated handle

24
huart A pointer to a UART_HandleTypeDef structure that contains
configuration information for the specified UART module
IRME
HAL_StatusTypeDef
R [EE

HAL_OK nothing wrong
HAL_ERROR something wrong
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14.2.2 void HAL_UART_IRQHandler (UART_HandleTypeDef *
huart)

Reference interrupt function

&%

A pointer to a UART_HandleTypeDef structure that contains

huart configuration information for the specified UART module

R[E

None

14.2.3 HAL_StatusTypeDef HAL_UART_Receive
(UART _HandleTypeDef * huart, uint8 t* pData, uintlé_t Size,
uint32_t Timeout)

Blocking receives multiple data

8%
huart A pointer to a UART_HandleTypeDef structure that contains
configuration information for the specified UART module
pData A pointer to the address to receive data
Size The amount of data to be received
Timeout Wait to receive timeout
B[
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

14.2.4 HAL_StatusTypeDef HAL_UART_Receive_ IT
(UART _HandleTypeDef * huart, uint8 t* pData, uintl6 t Size,
HAL_StatusTypeDef(*)() recv_callback)

Receive multiple data non-blocking

2
huart A pointer to a UART_HandleTypeDef structure that contains
onfiguration information for the specified UART module
pData A pointer to the address to receive data
Size The amount of data to be received
recv_callback Receive the callback function
y A
HAL_StatusTypeDef
BREME
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HAL_OK

nothing wrong

HAL_ERROR

something wrong

14.2.5 HAL_StatusTypeDef HAL_UART_Transmit

(UART_HandleTypeDef *

uint32_t

huart, uint8 t* pbData, uintl6 t

Timeout)

Blocking transmission

28

Size,

huart

A pointer to a UART_HandleTypeDef structure that contains
configuration information for the specified UART module

pData

Pointer to the address to send data

Size

The amount of data to be sent

Timeout

Timeout period for waiting for sending to complete

R[E

HAL_StatusTypeDef

IREME

HAL_OK

nothing wrong

HAL_ERROR

something wrong

14.2.6 HAL_StatusTypeDef HAL_UART_ Transmit_IT

(UART_HandleTypeDef *

huart, uint8_t * pData, uintl6 t

HAL_StatusTypeDef(*)() send_callback)

Sending multiple data in non-blocking mode

&8

Size,

huart

A pointer to a UART_HandleTypeDef structure that contains
configuration information for the specified UART module

pData

Pointer to the address to send data

Size

The amount of data to be sent

Timeout

Timeout period for waiting for sending to complete

B[

HAL_StatusTypeDef

RE{E

HAL_OK

nothing wrong

HAL_ERROR

something wrong

14.2.7 HAL_StatusTypeDef UART_BaudConfig

(UART_HandleTypeDef *

huart)

Configure the UART baud rate

2%

kR7AV1.0
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huart A pointer to a UART_HandleTypeDef structure that contains
configuration information for the specified UART module
RME
HAL_StatusTypeDef
REE
HAL_OK nothing wrong
HAL_ERROR something wrong
14.2.8 HAL_StatusTypeDef UART_IrqConfig
(UART_HandleTypeDef * huart)
Configure UART interrupt
24
huart A pointer to a UART_HandleTypeDef structure that contains
configuration information for the specified UART module
IR [E
HAL_StatusTypeDef
REME
HAL_OK nothing wrong
HAL_ERROR something wrong
14.2.9 HAL_StatusTypeDef UART_ SetConfig
(UART_HandleTypeDef * huart)
Initializes the UART with the specified argument in UART _InitTypeDef
8%
huart A pointer to a UART_HandleTypeDef structure that contains
configuration information for the specified UART module
IR ME
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong
HAL_ERROR something wrong
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15 UART1

BRAFLEOWLE (UART) BRERIEEI ZMHTRERD, XHFENTRE. BRARS
# Ok 27 2 BT fif 28 S AL IR 38 A TRV BURE SR ITH R X BIIMR BIUARTHEULIR, SHEWUART
SMZ R RITRIRH R AFHITRIRIR M B IER . UARTHSIINBEORENRITER.

15.1 UART1 Exported Types

15.1.1 Z5¥3ik

® struct UART1_InitTypeDef: UART Init Structure definition
® struct __UART1 _HandleTypeDef: UART handle Structure definition

15.1.2 HKBEN

® typedef struct _ UART1 HandleTypeDef UART1 HandleTypeDef
UART handle Structure definition

15.2 UART1 Exported Functions & #tix A

15.2.1 Initialization/de-initialization functions

Initialization and Configuration functions

15.2.1.1 HAL_StatusTypeDef HAL_UART1_Init (UART1_HandleTypeDef *
huart)

uartl init
8%
" huart | UART handle.
y A
HAL_StatusTypeDef
R [EE
HAL_OK nothing wrong

HAL ERROR something wrong

FZAV1.0 Copyright© 20247 EBF (M) BRBBRAF 54



UM32x13x APIZEF UART1

15.2.1.2 HAL_StatusTypeDef UART1 BaudConfig (UART1 HandleTypeDef *
huart)

Configure the UARTL1 baud rate

24
huart | UART handle.
RME
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL_ERROR something wrong

15.2.1.3 HAL_StatusTypeDef UART1 IrqConfig (UART1 _HandleTypeDef *
huart)

Configure UART1 interrupt

24
huart | UART handle.
IRME
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong

15.2.1.4 HAL_StatusTypeDef UART1 SetConfig (UART1 HandleTypeDef *
huart)

uartl config

24
" huart ' UART handle.
B[
HAL_StatusTypeDef
R [EE
HAL_OK nothing wrong

HAL _ERROR something wrong

15.2.2 10 operation functions

UART1 Read, Write, Toggle, Lock and EXTI management functions.
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15.2.2.1 HAL_StatusTypeDef HAL_UART1_9Bit_Receive
(UART1_HandleTypeDef * huart, uint32_t* pData, uintl6_t Size, uint32_t

Timeout)

Receive an amount of data in 9bit mode.

e 24
huart UART handle.
pData Pointer to data buffer .
Size Amount of data elements to be received.
Timeout Timeout duration.
IRE
HAL_StatusTypeDef
IREME
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | receive timeout

15.2.2.2 HAL_StatusTypeDef HAL_UART1 9Bit_Transmit
(UART1_HandleTypeDef * huart, uint32_t* pData, uintl6 t Size, uint32_t
Timeout)

Send an amount of data in 9bit mode.

2%
huart UART handle.
pData Pointer to data buffer .
Size Amount of data elements to be sent.
Timeout Timeout duration.
IRE
HAL_StatusTypeDef
IREME
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | send timeout

15.2.2.3 void HAL_UART1_IRQHandler (UART1_HandleTypeDef * huart)

uatri irg handlers

8%
huart | UART handle.
G

void
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15.2.2.4 HAL_StatusTypeDef HAL_UART1_Receive (UART1_HandleTypeDef *
huart, uint8_t * pData, uintl6_t Size, uint32_t Timeout)

Receive an amount of data in blocking mode.

24

huart UART handle.

pData Pointer to data buffer.

Size Amount of data elements to be received.
RME

HAL_StatusTypeDef

REME

HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | receive timeout

15.2.2.5 HAL_StatusTypeDef HAL_UART1_Receive IT
(UART1_HandleTypeDef * huart, uint8_t* pData, uintlé_t Size,
HAL_StatusTypeDef(*)() recv_callback)

Receive an amount of data in interrupt mode.

B84
huart UART handle.
pData Pointer to data buffer
Size Amount of data elements to be received.
recv_callback receive irq callback
B[
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL _ERROR something wrong

15.2.2.6 HAL_StatusTypeDef HAL_UART1_Receive_RTS
(UART1_HandleTypeDef * huart, uint8_t* pData, uintl6 t Size, uint32_t

Timeout)

Receive an amount of data in RTS mode

2l
huart UART handle.
pData Pointer to data buffer.
Size Amount of data elements to be received.
Timeout Timeout duration.
1R[]

HAL_StatusTypeDef
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BREME
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | receive timeout

15.2.2.7 HAL_StatusTypeDef HAL_UART1 Transmit (UART1_HandleTypeDef
* huart, uint8_t * pData, uintl6_t Size, uint32_t Timeout)

Send an amount of data in blocking mode.

SH

huart UART handle.

pData Pointer to data buffer .

Size Amount of data elements to be sent.
IRE

HAL_StatusTypeDef

IREME

HAL_OK nothing wrong

HAL_ERROR something wrong

15.2.2.8 HAL_StatusTypeDef HAL_UART1 Transmit_CTS
(UART1_HandleTypeDef * huart, uint8_t* pData, uintl6 t Size, uint32_t

Timeout)

Send an amount of data in cts mode.

2%
huart UART handle.
pData Pointer to data buffer .
Size Amount of data elements to be sent.
Timeout Timeout duration.
IRE
HAL_StatusTypeDef
IREME
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL _TIMEOUT | transmit timeout

15.2.2.9 HAL_StatusTypeDef HAL_UART1 Transmit_IT
(UART1_HandleTypeDef * huart, uint8_t* pData, uintlé_t Size,
HAL_StatusTypeDef(*)() send_callback)

Send an amount of data in interrupt mode.

B85
huart | UART handle.

FZAV1.0 Copyright© 20247 EBF (M) BRBBRAF 58



UM32x13x APIZEF UART1

pData Pointer to data buffer.
Size Amount of data elements to be sent.
send_callback send irq callback
IRE
HAL_StatusTypeDef
B E{E

HAL_OK nothing wrong
HAL_ERROR something wrong

15.2.2.10 HAL_StatusTypeDef HAL_UART1_Transmit_TargetAddr
(UART1 _HandleTypeDef * huart, uint32_t Addr)

set transmit target address

B84
huart UART handle.
Addr address
IR [E
HAL_StatusTypeDef
IR [E{E
' HAL_OK | nothing wrong
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AESEZER— M7 EEZE. MEBEESZAYT REZEZBRAIEL M EREH. BEEESNE

HRNEaEE, RAERERNERINFER, MELEAZMELEANLF.

16.1 AES Exported Types

16.1.1 Z5¥3ik

® struct AES_InitTypeDef: AES Init structure definition

® struct AES_HandleTypeDef: DIV Handle Structure definition
16.2 AES Exported Functions e&#tixFH

16.2.1 HAL_StatusTypeDef HAL_AES CRYPT_Start
(AES_HandleTypeDef * haes, uint8 t CRYPT_Type)

AES Start encryption/decryption operations

8%
haes Pointer to the AES_HandleTypeDef structure that contains
configuration information for the specified AES module
Operation type
® AES_CRYPT_DECRYP: Decryption operation
CRYPT_Ygge ® AES CRYPT_ENCRYP: Encryption operation
IR ME]
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

X um32x13x_hal_aes.c & 377 ITENX.

16.2.2 HAL_StatusTypeDef HAL_AES Init (AES_HandleTypeDef *

haes)

AES Initial configuration
2
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Pointer to the AES_HandleTypeDef structure that contains

haes configuration information for the specified AES module

R[E

None

16.2.3 HAL_StatusTypeDef HAL_AES IrqConfig
(AES_HandleTypeDef * haes)

AES Indicates the interrupt configuration
24

Pointer to the AES_HandleTypeDef structure that contains

haes configuration information for the specified AES module

IR [E
HAL_StatusTypeDef
BEME

HAL_OK nothing wrong

HAL_ERROR something wrong

16.2.4 void HAL_AES_IRQHandler (AES_HandleTypeDef *

Reference interrupt function
8%

haes)

Pointer to the AES_HandleTypeDef structure that contains

haes configuration information for the specified AES module

RME

None

16.2.5 HAL_StatusTypeDef HAL_AES_Read Data
(AES_HandleTypeDef * haes, uint8_t* data)

AES Read ciphertext/plaintext data
8%

Pointer to the AES_HandleTypeDef structure that contains

haes configuration information for the specified AES module

data Ciphertext/Plaintext data

IR ME]
HAL_StatusTypeDef
BREME

HAL_OK nothing wrong

HAL_ERROR something wrong
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16.2.6 HAL_StatusTypeDef HAL_AES_ Write_Data

(AES_HandleTypeDef *

haes, uint8 t * data)

AES Write plaintext data

¥
haes Pointer to the AES_HandleTypeDef structure that contains
configuration information for the specified AES module
data Plaintext data
1B
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong
HAL_ERROR something wrong

16.2.7 HAL_StatusTypeDef HAL_AES_ Write_Ivin

(AES_HandleTypeDef *

haes, uint8 t* pAesivin)

AES Write the initial vector data

8%
haes Pointer to the AES_HandleTypeDef structure that contains
configuration information for the specified AES module
pAesivin Initial vector data
IRME
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong
HAL_ERROR something wrong

16.2.8 HAL_StatusTypeDef HAL_AES_ Write_Key

(AES_HandleTypeDef *

KeyLength)

AES Write key
2

haes, uint8 t * pAeskey, uint32_t

haes Pointer to the AES_HandleTypeDef structure that contains
configuration information for the specified AES module
pAeskey Key value
Key length
® AES KEY_LENGTH_128: The AES key length mode is 128
KeyLength ® AES KEY_LENGTH_192: The AES key length mode is 192
® AES _KEY_LENGTH_256: The AES key length mode is 256
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1BME
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL_ERROR something wrong
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17 ATIMER

SREMBATIMERE S — N 16bit B S ERIH R — N A RIET S90S, TSRS A,
BREBAER. MU, PWM, HRXBANEAPWME,

17.1 ATIMER Exported Typedefs

17.1.1 Z5¥3ik

® struct ATIMER _Base_InitTypeDef: ATIMER base Configuration Structure definition

® struct ATIMER_OC_InitTypeDef : ATIMER Output Compare Configuration Structure
definition

® struct ATIMER_IC InitTypeDef: ATIMER Input Capture Configuration Structure definition

struct ATIMER_EncoderConfigTypeDef : ATIMER Encoder Configuration Structure
definition

struct ATIMER_DMAConfigTypeDef: ATIMER DMA Configuration Structure definition
struct ATIMER_MasterConfigTypeDef: Atimer Master Configuration Structure definition
struct ATIMER_SlaveConfigTypeDef: Atimer Slave Configuration Structure definition

struct ATIMER_BreakDeadTimeConfigTypeDef : Break and Dead Time Configuration

Structure definition

struct ATIMER_ClockConfigTypeDef: Clock Configuration Structure definition
® struct__ ATIMER _HandleTypeDef: Atimer Header Structure definition

17.1.2 HKBEN

® typedef struct _ ATIMER_HandleTypeDef ATIMER_HandleTypeDef

Atimer Header Structure definition

17.1.3 &

® enum HAL_ATIMER_StateTypeDef { HAL_ATIMER_STATE_RESET = 0x00U,
HAL ATIMER_STATE_READY = 0x01U, HAL_ATIMER_STATE_BUSY = 0x02U,
HAL_ATIMER_STATE_TIMEOUT = 0x03U, HAL_ATIMER_STATE_ERROR = 0x04U }
ATIMER States definition
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17.2 ATIMER Exported Functions ek #i} BB

17.2.1 HAL_StatusTypeDef ATIMER IrgConfig
(ATIMER_HandleTypeDef * hatimer)

ATIMER Indicates the interrupt configuration

3%
\ hatimer | Pointer to the GTIMER_Handle TypeDef structure
RME
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong

17.2.2 HAL_StatusTypeDef HAL_ATIMER_Base_|Init
(ATIMER_HandleTypeDef * hatimer)

ATIMER Base initialization

B8
' hatimer ' ATIMER_HandleTypeDef pointer
1R [E]
HAL_StatusTypeDef
R[E{E
HAL_OK nothing wrong

HAL _ERROR something wrong

17.2.3 _ weak void HAL_ATIMER_Base_Msplnit
(ATIMER_HandleTypeDef * hatimer)

Some preparation for initialization

2%

" hatimer | ATIMER_HandleTypeDef pointer
IRME

None
pad.

This is a weak function that can be redefined by the user
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17.2.4 HAL_StatusTypeDef HAL_ATIMER Base_ Start
(ATIMER_HandleTypeDef * hatimer)

Starts the ATIMER Base generation.

¥
_htim | TIM Base handle
RME
HAL status
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

17.2.5 HAL_StatusTypeDef HAL_ATIMER_ConfigBreakDeadTime
(ATIMER_HandleTypeDef * hatimer,
ATIMER_BreakDeadTimeConfigTypeDef * sConfig)

Configures the Break feature, dead time, Lock level, OSSI/OSSR State and the

AOE (automatic output enable).

8%
hatimer ATIMER handle
pointer to a ATIMER_ConfigBreakDeadConfigTypeDef structure
sConfig that contains the BDTR Register configuration information for the
ATIMER peripheral.
R

Interrupts can be generated when an active level is detected on the break input, the break 2
input or the system break input. Break interrupt can be enabled by calling the
__HAL _ATIMER_ENABLE_IT macro.
1BME

HAL status
BREME
HAL_OK nothing wrong
HAL_ERROR something wrong

17.2.6 HAL_StatusTypeDef HAL_ATIMER_ConfigClockSource
(ATIMER_HandleTypeDef * hatimer, ATIMER_ClockConfigTypeDef
* sConfig)

Configures the clock source to be used
8%
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hatimer ATIMER handle
sConfi pointer to a ATIMER_ClockConfigTypeDef structure that contains
9 the clock source information for the ATIMER peripheral.
1B
HAL status
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

17.2.7 HAL_StatusTypeDef HAL_ATIMER_ConfigDMA
(ATIMER_HandleTypeDef * hatimer, ATIMER_DMAConfigTypeDef *
sConfig)

Configures the DMA Transfrom.

24
hatimer ATIMER handle
sConfig pointer to a ATIMER_DMAConfigTypeDef structure
IR [E
HAL status
REME
HAL_OK nothing wrong

HAL_ERROR something wrong

17.2.8 HAL_StatusTypeDef HAL_ATIMER_Encoder_ConfigChannel
(ATIMER_HandleTypeDef * hatimer,
ATIMER_EncoderConfigTypeDef * sConfig, uint32_t Channel)

Configures the ATIMER Encoder Input Capture Channels according to the specified
parameters in the ATIMER_EncoderConfigTypeDef.

2%

hatimer ATIMER handle
sConfig ATIMER Encoder Input Capture configuration structure
ATIMER Encoder Channel to configure This parameter can be one
of the following values:
® ATIMER_ENCODER_CHANNEL_1: ATIMER Encoder
Channel Channel 1 selected
® ATIMER_ENCODER_CHANNEL_2: ATIMER Encoder
Channel 2 selected

pad.
Encoder Channel 1 equal to the ATIMER Channel 1&2 ; Encoder Channel 2 equal to the
ATIMER Channel 3&4 ;
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1BME
HAL status
REE
HAL_OK nothing wrong
HAL_ERROR something wrong

17.2.9 HAL_StatusTypeDef HAL_ATIMER IC_ConfigChannel

(ATIMER_HandleTypeDef *
sConfig, uint32_t

Channel)

hatimer, ATIMER_IC_InitTypeDef *

Initializes the ATIMER Input Capture Channels according to the specified parameters in the
ATIMER_IC_InitTypeDef.

24
hatimer ATIMER handle
sConfig ATIMER Input Capture configuration structure
ATIMER Channels to configure This parameter can be one of the
following values:
® ATIMER_CHANNEL_1: ATIMER Channel 1 selected
Channel ® ATIMER_CHANNEL_2: ATIMER Channel 2 selected
® ATIMER_CHANNEL_3: ATIMER Channel 3 selected
® ATIMER_CHANNEL_4: ATIMER Channel 4 selected
1BME
HAL status
BEE
HAL_OK nothing wrong
HAL_ERROR something wrong

17.2.10 void HAL_ATIMER_IRQHandler (ATIMER_HandleTypeDef *

hatimer)

Atimer interrupt example handle

8%
" hatimer | ATIMER_HandleTypeDef pointer
IRME
None
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17.2.11 HAL_StatusTypeDef HAL_ATIMER_MasterConfigSynchro
(ATIMER_HandleTypeDef * hatimer,
ATIMER_MasterConfigTypeDef * sConfig)

Configures the ATIMER in master mode.

¥

hatimer ATIMER handle

sConfi pointer to a ATIMER_MasterConfigTypeDef structure that contains

9 the selected trigger output (TRGO) and the Master/Slave mode.
1B
HAL status

REME

HAL_OK nothing wrong

HAL_ERROR something wrong

17.2.12 HAL_StatusTypeDef HAL_ATIMER_OC_ConfigChannel
(ATIMER_HandleTypeDef * hatimer, ATIMER_OC InitTypeDef *

sConfig, uint32_t

Channel)

Initializes the ATIMER Output Compare Channels according to the specified parameters in
the ATIMER_OC _InitTypeDef.

24
atimer ATIMER Output Compare handle
sConfig ATIMER Output Compare configuration structure
ATIMER Channels to configure This parameter can be one of the
following values:
® ATIMER_CHANNEL_1: ATIMER Channel 1 selected
Channel ® ATIMER_CHANNEL_2: ATIMER Channel 2 selected
® ATIMER_CHANNEL_3: ATIMER Channel 3 selected
® ATIMER_CHANNEL_4: ATIMER Channel 4 selected
B[
HAL status
R [EE
HAL_OK nothing wrong
HAL _ERROR something wrong
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17.2.13 HAL_StatusTypeDef HAL_ATIMER_SlaveConfigSynchro
(ATIMER_HandleTypeDef * hatimer, ATIMER_SlaveConfigTypeDef
* sConfig)

Configures the ATIMER in Slave mode

¥
hatimer ATIMER handle
pointer to a ATIMER_SlaveConfigTypeDef structure that contains
sConfig the selected trigger (internal trigger input, filtered timer input or
external trigger input) and the Slave mode
1B
HAL status
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong
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18 CAN

CAN (Controller Area Network) 1=#l28a] WL A F/RERE FA I iTH s, 35 CAN2.0A/B
i

18.1 CAN Exported Types

18.1.1 Z5¥ik

® struct CAN_InitTypeDef: CAN init structure definition

® struct CAN_FilterTypeDef: CAN filter configuration structure definition

® struct CAN_TxHeaderTypeDef: CAN Tx message header structure definition
® struct CAN_RxHeaderTypeDef: CAN Rx message header structure definition

® struct_ CAN_HandleTypeDef: CAN handle Structure definition

18.1.2 HKBEN

® typedef struct __ CAN_HandleTypeDef CAN_HandleTypeDef
CAN handle Structure definition

18.1.3 #¥

® enum HAL_CAN_StateTypeDef { HAL_CAN_STATE_RESET = 0x00U,
HAL_CAN_STATE_READY = 0x01U, HAL_CAN_STATE_LISTENING = 0x02U,
HAL CAN_STATE SLEEP_PENDING = 0x03U, HAL_CAN_STATE_SLEEP_ACTIVE =
0x04U, HAL_CAN_STATE_ERROR = 0x05U }
HAL State structures definition

® enum HAL_CAN_FilterModeTypeDef { HAL_CAN_FilterMode MASK = 0x00U,
HAL_CAN_FilterMode_SINGLE = 0x01U, HAL_CAN_FilterMode_DOUBLE = 0x02U }

18.2 Can Exported Functions e&#{i5Bf

18.2.1 Initialization/de-initialization functions

Initialization and Configuration functions
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18.2.1.1 HAL_StatusTypeDef HAL_CAN_Init (CAN_HandleTypeDef * hcan)

Initialize configuration of Can

3%
hcan Pointer to a CAN_HandleTypeDef structure that contains the
configuration information for the specified CAN.
RME
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL_ERROR something wrong

18.2.2 10 operation functions

CAN Send, receivede and EXTI management functions.

18.2.2.1 HAL_StatusTypeDef HAL_CAN_AddTxMessage
(CAN_HandleTypeDef * hcan, CAN_TxHeaderTypeDef * pHeader, uint8_t
pData[])

loading the tx message into the can txfifo.

Add a message to the first free Tx mailbox and activate the corresponding transmission
request.

loading the tx message into the can txfifo and Write the CAN frame to be sent through the
CAN network.

8%
hean pointer to a CAN_HandleTypeDef structure that contains the
configuration information for the specified CAN.
pHeader pointer to a CAN_TxHeaderTypeDef structure.
pData array containing the payload of the Tx frame.
Timeout Timeout duration.
1R8]
HAL_StatusTypeDef
R[E{E
HAL_OK nothing wrong

HAL _ERROR something wrong
HAL_TIMEOUT | something wrong
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18.2.2.2 HAL_StatusTypeDef HAL_CAN_ConfigFilter (CAN_HandleTypeDef *
hcan, CAN_FilterTypeDef * sFilterConfig)

Configures the CAN reception filter according to the specified parameters in the
CAN_FilterInitStruct.

&%

pointer to a CAN_HandleTypeDef structure that contains the
configuration information for the specified CAN.

pointer to a CAN_FilterTypeDef structure that contains the filter
configuration information.

hcan

sFilterConfig

1B
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong

18.2.2.3 HAL_StatusTypeDef HAL_CAN_GetRxMessage (CAN_HandleTypeDef
* hcan, CAN_RxHeaderTypeDef * pHeader, uint8 t* pData)

Get an CAN frame from the Rx FIFO zone into the message RAM.

8%
hcan pointer to an CAN_HandleTypeDef structure that contains the
configuration information for the specified CAN.
pointer to a CAN_RxHeaderTypeDef structure where the header of
pHeader .
the Rx frame will be stored.
pData array where the payload of the Rx frame will be stored.
Timeout Timeout duration.
IRME
HAL_StatusTypeDef
BREME
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | something wrong

18.2.2.4 void HAL_CAN_IRQHandler (CAN_HandleTypeDef * hcan)

This function handles CAN event interrupt request.

8%
hean Pointer to a CAN_HandleTypeDef structure that contains the
configuration information for the specified CAN.
R [EE
' None |
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18.2.2.5 HAL_StatusTypeDef HAL_CAN_Receive (CAN_HandleTypeDef *
hcan, CAN_RxHeaderTypeDef * pHeader, uint32_t Timeout)

Get an CAN frame from the Rx FIFO zone into the message RAM.

24
hcan pointer to an CAN_HandleTypeDef structure that contains the
configuration information for the specified CAN.
Header pointer to a CAN_RxHeaderTypeDef structure where the header of
P the Rx frame will be stored.
pData array where the payload of the Rx frame will be stored.
Timeout Timeout duration.
RME
HAL_StatusTypeDef
IR [E{E
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | something wrong

18.2.2.6 HAL_StatusTypeDef HAL_CAN_Receive_IT (CAN_HandleTypeDef *
hcan, CAN_RxHeaderTypeDef * pHeader, HAL_StatusTypeDef(*)()

recv_callback)

Get an CAN frame from the Rx FIFO zone into the message RAM by Interrupt . parameters
in the CAN_FilterInitStruct.

2%

pointer to a CAN_HandleTypeDef structure that contains the
configuration information for the specified CAN.

pointer to a CAN_FilterTypeDef structure that contains the filter
configuration information.

hcan

sFilterConfig

IRME
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong

18.2.2.7 HAL_StatusTypeDef HAL_CAN_Transmit (CAN_HandleTypeDef *
hcan, CAN_TxHeaderTypeDef * pHeader, uint32_t Timeout)

Write the CAN frame to be sent through the CAN network.

2%
hcan pointer to a CAN_HandleTypeDef structure that contains the
configuration information for the specified CAN.
pHeader pointer to a CAN_TxHeaderTypeDef structure.
pData array containing the payload of the Tx frame.
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' Timeout | Timeout duration.
RME
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong
HAL_TIMEOUT | something wrong
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19 CRC

19.1 CRC Exported Types

19.1.1 Z5¥iE

® struct CRC_InitTypeDef: CRC Init structure definition

® struct CRC_HandleTypeDef: CRC Handle Structure definition

19.2 CRC Exported Functions g #ix

19.2.1 uint32_t HAL _CRC_Calculate (CRC_HandleTypeDef * hcrc,
uint8 t pBuffer[], uintlé_t BufferLength)

Calculate the CRC value obtained in pBuffer

2%
hcrc CRC handle
pBuffer Pointer to the input data buffer.
BufferLength Input data buffer length
1R8]
temp
R[E{E
| CRC  value |

19.2.2 HAL_StatusTypeDef HAL_CRC_Init (CRC_HandleTypeDef *

hcrc)

Initializes the CRC according to the argument in CRC_InitTypeDef

8%
" herc | CRC handle
4]
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL ERROR something wrong
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20 DIV

DIVESLIR AR 2 RE 08 X3 B 32bithBe A . BREIA AT 32bit, #WEEI AT A{E=Dbit. T
N TFBUNTF320itA R F .

20.1 DIV Exported Types

20.1.1 Z5¥afk

® struct DIV_InitTypeDef: DIV Init structure definition
® struct DIV_HandleTypeDef: DIV Handle Structure definition

20.2 DIV Exported Functions e&#i5 A

20.2.1 HAL_StatusTypeDef DIV_IrqConfig (DIV_HandleTypeDef *
hdiv)

DIV Indicates the interrupt configuration

8%
hdiv Pointer to the DIV_HandleTypeDef structure that contains
configuration information for the specified DIV module
B[
HAL_StatusTypeDef
REME

HAL_OK nothing wrong
HAL ERROR something wrong

20.2.2 HAL_StatusTypeDef HAL_DIV_Calculate
(DIV_HandleTypeDef * hdiv, uint32_t divisor, uint32_t dividend,
uint32_t * quotients, uint32_t* remainder)

DIV calculates the quotient and remainder

2%
*ndiv Pointer to the DIV_HandleTypeDef structure that contains
configuration information for the specified DIV module
divisor The entered division value
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dividend The entered dividend value
quotients The calculated quotient
remainder The calculated remainder

R
This function cannot be used when the compute completion interrupt is enabled
1B
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong
HAL_ERROR something wrong

20.2.3 HAL_StatusTypeDef HAL_DIV_Init (DIV_HandleTypeDef *
hdiv)

Initializes the DIV according to the argument in DIV_HandleTypeDef

24
' hdiv | div handle
IRME
HAL_StatusTypeDef
BE{E
HAL_OK nothing wrong

HAL ERROR something wrong

20.2.4 void HAL_DIV_IRQHandler (DIV_HandleTypeDef * hdiv)

Reference interrupt function
BH

Pointer to the DIV_HandleTypeDef structure that contains

hdiv configuration information for the specified DIV module

RE

None
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EEPROM

21

EEPROM

21.1 EEPROM_Registration_Init&g#ixAH

21.1.1 EEPROM_Status_t EE_FlashErasePage (FLASH_Addr _t

PageBase, uint8_t

PageCount)

EEPROM Page erase

8%
PageBase page base addresss
PageCount page count number
1BME
EEPROM_Status _t
IR [E{E
EEPROM_SUC N
CESS Everything is OK
EEPROM_FLA
SH_FAULT Flash Hardware Fault, Erase Error, Program Error
EEPROM_UNF N
ORMATED All Pages are ERASED, Eeprom need be formatted with init data
EEPROM_PAG . -
E_FULL Can not write Current Page because it is full

21.1.2 EEPROM_Status_t EE_Flashlnit (FLASH_Addr_t

uin

t8 t

PageCount, uint8_t

wait_time)

Configuration initialization of eeprom

PageBase,

2%
PageBase page base addresss
PageCount page count number
wait_time Timeout times
IR ME]
EEPROM_Status t
R [EE
EEPROM_SUC o
CESS Everything is OK
EEPROM_FLA
SH_FAULT Flash Hardware Fault, Erase Error, Program Error
EEPROM_UNF A
ORMATED All Pages are ERASED, Eeprom need be formatted with init data
FZAV1.0 Copyright© 20247 EBF (M) BRBBRAF

79



UM32x13x API& £ £

EEPROM

EEPROM_PAG
E_FULL

Can not write Current Page because it is full

21.1.3 EEPROM_ Status t EE_FlashProgram (FLASH_Addr _t

Addr, uint32_t*

EEPROM program

Val)

¥
PageBase page base addresss
PageCount page count number
BME]
EEPROM_Status _t
REME
EEPROM_SUC N
CESS Everything is OK
EEPROM_FLA
SH_FAULT Flash Hardware Fault, Erase Error, Program Error
EEPROM_UNF N
ORMATED All Pages are ERASED, Eeprom need be formatted with init data
EEPROM_PAG . -
E_FULL Can not write Current Page because it is full

21.1.4 EEPROM_ Status t EE_FlashRead (FLASH_Addr _t
uint32_t*

Val)

EEPROM read data

Addr,

2%
PageBase page base addresss
PageCount page count number
IRME
EEPROM_Status t
BREME
EEPROM_SUC N
CESS Everything is OK
EEPROM_FLA
SH_FAULT Flash Hardware Fault, Erase Error, Program Error
EEPROM_UNF o
ORMATED All Pages are ERASED, Eeprom need be formatted with init data
EEPROM_PAG . -
E_FULL Can not write Current Page because it is full
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22 EFC

22.1 EFC Exported Types

22.1.1 Z5¥atk

® union FLASH_ValuePacket: Data union, which can be used as one byte (4Bytes), two

half-bytes (2Bytes) and four words (1Bytes)
® struct FLASH_ModifyDataTypeDef: FLASH Data struct

® struct FLASH_PageModifyTypeDef: FLASH page struct

22.2 EFC Exported Functions ek #ijFA

22.2.1 Initialization and de-initialization functions

Initialization and Configuration functions

22.2.1.1 __ _INLINE HAL_StatusTypeDef _ HAL_FLASH_WAIT_STATUS
(uint32_t maxtime)

Wait for the flash operation to finish

B8

' maxtime | Timeout times
A

HAL_StatusTypeDef
IR [EM{E

HAL_OK nothing wrong
HAL_ERROR something wrong

22.2.1.2 uintl6_t HAL_FLASH_Check_CRC_SN (void )

Check CRC SN
R

read crc for unique SN (16bytes)
8%
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' none |
IRME
0 CRC OK OxFFFF CRC not write other CRC fail

22.2.1.3 HAL_StatusTypeDef HAL_FLASH_Chip_Erase ()

Erase one chip of flash

24
' None |
RME
HAL_StatusTypeDef
REME
HAL_OK nothing wrong

HAL_ERROR something wrong

22.2.1.4 uintl6_t HAL_FLASH_CRC (uint32_t addr, uint32_t len, uintl6 t

crc_init)

FLASH CRC
24
uint32_t addr start address
uint32_t len data length
uintl6 t crc_init initial value for CRC16-CCITT
B[
CRC value

22215 _ WEAK void HAL_FLASH_FLAG_BOOT _ErrorCallback (void)

Flash flag boot error callbacks.
2%

' None \ |
BREME

' None | |

22216 _ WEAK void HAL_FLASH_FLAG_EEPROM_ErrorCallback (void )

Flash flag eeprom error callbacks.
B84

' None \ |
R [EE

' None | |
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22.2.1.7 __ WEAK void HAL_FLASH_FLAG_ERASE_WRITE_ErrorCallback
(void )

Flash flag erase and write error callbacks.
24

' None | |
REE

' None | |

22.2.1.8 _ WEAK void HAL_FLASH_FLAG_NVR1 _ErrorCallback (void)

Flash flag NVRL1 error callbacks.
B84

' None |
BEME

' None | |

22219 _ WEAK void HAL_FLASH_FLAG_NVR2_ErrorCallback (void)

Flash flag NVR2 error callbacks.
24

' None | |
BREME

' None | |

22.2.1.10 _ WEAK void HAL_FLASH_FLAG_PROGRAM_ErrorCallback (void )

Flash flag program error callbacks.
B84

' None \ |
BREME

' None | |

22.2.1.11 void HAL_FLASH_Init (uint8_t wait_time)

Flash initialization

B8H8

' maxtime | Timeout times
yAE]

HAL_StatusTypeDef
BEE

| HAL_OK | nothing wrong
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' HAL_ERROR | something wrong

22.2.1.12 void HAL_FLASH_IRQHandler (void)

Flash interrupt service function

24
' None |
1B
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL_ERROR something wrong

22.2.1.13 HAL_StatusTypeDef HAL_FLASH_Page Erase (uint32_t page_addr)

Erase one page of flash

24
\ page_addr | The first address of the page to be erased
IRME
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL ERROR something wrong

22.2.1.14 HAL_StatusTypeDef HAL_FLASH Page ReWrite
(FLASH_PageModifyTypeDef * data)

ReWrite one page of flash

2%
data A pointer to a FLASH_PageModifyTypeDef structure that contains
configuration information for the specified FLASH_Page
IRME
HAL_StatusTypeDef
R [EE
HAL_OK nothing wrong

HAL_ERROR something wrong

22.2.1.15 HAL_StatusTypeDef HAL_FLASH_ Program (uint32_t TypeProgram,
uint32_t Address, uint32_t Data)

Program halfword, word or byte at a specified address
2
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TvpeProaram Indicate the way to program at a specified address. This parameter
yp 9 can be a value of ref FLASH_Type_ Program
Address Specifie the address to be programmed.
Data Specifie the data to be programmed
RME
HAL_StatusTypeDef
REE
HAL_OK nothing wrong

HAL_ERROR something wrong

22.2.1.16 HAL_StatusTypeDef HAL_FLASH_Program_Byte (uint32_t addr,

uint8_t value)

Write a Byte(8-bit) data at the specified address of flash

2%
addr Address to write data to flash
value value of write to flash
IRE
HAL_StatusTypeDef
RE{E
HAL_OK nothing wrong

HAL_ERROR something wrong

22.2.1.17 HAL_StatusTypeDef HAL_FLASH_Program_HalfWord (uint32_t

addr, uintlé_t value)

Write a 2Bytes(16-bit) data at the specified address of flash

24
addr Address to write data to flash
value value of write to flash
IRE
HAL_StatusTypeDef
RE{E
HAL_OK nothing wrong

HAL _ERROR something wrong

22.2.1.18 HAL_StatusTypeDef HAL_FLASH_Program_Word (uint32_t addr,

uint32_t value)

Write a 4Bytes(32-bit) data at the specified address of flash
8%

| addr | Address to write data to flash
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' value  value of write to flash
RME
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

22.2.1.19 uintl6_t HAL_FLASH_Read_Sequence (uint8_t* buff)

FLASH Read Sequence

T

read unique SN (16 bytes)
24

| *puff | SN buff pointer
IR [E

SN CRC result

22.2.1.20 uint16_t HAL_FLASH_Read UID (uint8_t* buff)

Read UID
T

read unique UID (8 bytes)
24

| *buff | SN buff pointer
IRME

UID CRC result
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23 GPIO

GPIOEABAKIEMAMLED, XEEMAUSHAGENLSE, XERAFTHRNEE.
BiExEHEED, TUREETERENEEMEATEES. 1SR H4HGPIO, 751=ZGPIOA,
GPIOB. GPIOC, GPIOD%5llf&Ei#i APA. PB. PC. PD. GPIOMIEXFEFRNINGEZTELEXN
HOLL4SGL, BIangEPALAEAMIY, GPIO_DIRMIbIt[IEHINERIEE 1, HibfAi&E E/ELt
EN], Bl RPAXYS R EE#GPIO_DIRAIbIt[X]3EHI{L .

23.1 GPIO Exported Types

23.1.1 Z5¥ak

® struct GPIO_InitTypeDef: GPIO Init structure definition

23.1.2 ¥

® enum GPIO_PinState { GPIO_PIN_RESET =0U, GPIO_PIN_SET }
GPIO Bit SET and Bit RESET enumeration

23.2 GPIO Exported Functions gk i e

23.2.1 void GPIO _Interrupt_Switch (GPIO_TypeDef * GPIOXx,
uint8_t GPIOx_ITEN)

GPIO interrupt switch

24
Where x can be (A/B/C/D depending on device used) to select the
GPIOx X
GPIO peripheral
GPIOx_ITEN GPIO interrupt switch selection
y A
None
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23.2.2 HAL_StatusTypeDef HAL_GPIO_Init (GPIO_TypeDef *
GPIOx, GPIO_InitTypeDef * GPIO_CONFIG)
Initialize the GPIO according to the parameters specified in HAL_GPIO_Init
¥
GPIOX Where x can be (A/B/C/D depending on device used) to select the
GPIO peripheral
GPIO_CONFIG Pointer to a GPIQ_ImtType[_)ef structure containing the specified
GPIO configuration information
RME
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong
HAL_ERROR something wrong
23.2.3 10 operation functions
GPIO Read and Write
23.2.3.1 uint8 t HAL_GPIO_GetloMisStatus (GPIO_TypeDef * GPIOXx)
Obtain the interrupted status after masking
8%
GPIO Where x can be (A/B/C/D depending on device used) to select the
X :
GPIO peripheral
IRME
Masked interrupt status register value
23.2.3.2 uint8 _t HAL_GPIO_GetloRisStatus (GPIO_TypeDef * GPIOx)
Gets the original interrupt status
8%
GPIO Where x can be (A/B/C/D depending on device used) to select the
X :
GPIO peripheral
y A
Original interrupt status register value
23.2.3.3 GPIO_PinState HAL_GPIO_ReadPin (GPIO_TypeDef * GPIOX,
uintlé_t GPIO_Pin)
Reads the specified input port
2
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GPIOX where x can be (A/B/C/D depending on device used) to select the
GPIO peripheral
. Specifies the port bit to read. This parameter can be GPIO_PIN_x,
GPIO_Pin
- where x can be (0.. 7)
RME
Enter the port pin value

BEE

1 GPIO is high level

0 GPIO is low level

23.2.3.4 void HAL_GPIO_WritePin (GPIO_TypeDef * GPIOx, uintl6_t
GPIO_Pin, GPIO_PinState PinState)

Sets or clears the selected data port bit

24
Where x can be (A/B/C/D depending on device used) to select the
GPIOx :
GPIO peripheral
GPIO_Pin Specifies the port bit to write to. This argument can be

GPIO_PIN_x, where x can be (0.. 7)

Specifies the value to write to the selected location. This parameter
can be one of the GPIO_PinState enumeration values:

PinState ® GPIO_PIN_RESET: Clear port pins

® GPIO_PIN_SET: Set port pins

[

None
23.2.3.5 void HAL_GPIOA IRQHandler (GPIO_InitTypeDef * GPIO)

GPIOA reference interrupt function
2%

A pointer to a GPIO_InitTypeDef structure that contains

gPI0 configuration information for the specified GPIO module

RME

None
23.2.3.6 void HAL_GPIOB_IRQHandler (GPIO_InitTypeDef * GPIO)

GPIOB reference interrupt function
8%

A pointer to a GPIO_InitTypeDef structure that contains

GPIO configuration information for the specified GPIO module

4]

None
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23.2.3.7 void HAL_GPIOC_IRQHandler (GPIO_InitTypeDef * GPIO)
GPIOC reference interrupt function
¥
GPIO A pointer to a GPIO_InitTypeDef structure that contains
configuration information for the specified GPIO module
RME
None
23.2.3.8 void HAL_GPIOD_IRQHandler (GPIO_InitTypeDef * GPIO)
GPIOD reference interrupt function
8%
GPIO A pointer to a GPIO_InitTypeDef structure that contains
configuration information for the specified GPIO module
IR [E
None
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24  12C

12C R E$E MEIEMITHIRFBITI2CE L. 12CHEPISMEA X RIE, HISBUIBM BT
FH1T, HHITEEMRR BT, 12CHRRIBITEIE S| BISDAFIRT 45 | BISCLIEER|I2C R Lk, 18&IFrEI12C
BEMENRTF. RERTIFFEXMMER .

24.1 12C Exported Types

24.1.1 S5k
® struct I2C_InitTypeDef

24.1.2 ¥

® enum HAL_I2C_ModeTypeDef { HAL_I2C_MODE_NONE = 0x00U,
HAL_I2C_MODE_MASTER = 0x10U, HAL_I2C_MODE_SLAVE = 0x20U }

® enum I2C_SLAVE_ADDR { I2C_SLAVE_ADDRO = 0x01U, I2C_SLAVE_ADDR1 = 0x02U,
|2C_SLAVE_ADDR?2 = 0x04U, 12C_SLAVE_ADDR3 = 0x08U }

24.2 12C Exported Functionseg#i5AB

24.2.1 Initialization and de-initialization functions

Initialization and Configuration functions
24.2.1.1 HAL_StatusTypeDef HAL_I2C_Init (I2C_HandleTypeDef * hi2c)

Configure the 12C Initialize

2%
hi2c Pointer to a I2C_HandleTypeDef structure that contains the
configuration information for the specified 12C.
IRME
HAL_StatusTypeDef
BREME
HAL_OK nothing wrong

HAL_ERROR something wrong
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24.2.1.2 HAL_StatusTypeDef HAL_I2C_Master_SetConfig
(I2C_HandleTypeDef * hi2c)

Configure the I12C Master Setconfig

24
hi2c Pointer to a 12C_HandleTypeDef structure that contains the
configuration information for the specified 12C.
1B
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

24.2.1.3 HAL_StatusTypeDef HAL_I2C_Slave SetConfig (I2C_HandleTypeDef

* hi2c)

Configure the I12C Slave Setconfig

8%
hi2e Pointer to a I2C_HandleTypeDef structure that contains the
configuration information for the specified 12C.
1BME
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

24.2.2 operation functions

Initialization and Configuration functions

24.2.2.1 HAL_StatusTypeDef HAL_I2C_Master_Receive (1I2C_HandleTypeDef *

hi2c, uintl6_t DevAddress, uint8 t* pData, uintl6é t Size, uint32_t

Timeout)

Receive in slave mode an amount of data in blocking mode
2

. Pointer to a I2C_HandleTypeDef structure that contains the
hi2c : e . o
configuration information for the specified 12C.
pData Pointer to data buffer
Size Amount of data to be sent
Timeout Timeout duration

R[E
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HAL_StatusTypeDef
REE
HAL_OK nothing wrong
HAL_ERROR something wrong

24.2.2.2 HAL_StatusTypeDef HAL [2C_Master_Receive IT
(I2C_HandleTypeDef * hi2c, uintl6_t DevAddress, uint8 t* pData, uintl6_t
Size, HAL _StatusTypeDef(*)() recv_callback)

Receive in master mode an amount of data in non-blocking mode with Interrupt
24

hi2e Pointer to a I2C_HandleTypeDef structure that contains the
configuration information for the specified 12C.
DevAddress Target device address: The device 7 bits address value in
datasheet must be shifted to the left before calling the interface
pData Pointer to data buffer
Size Amount of data to be sent
IR [E
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong

24.2.2.3 HAL_StatusTypeDef HAL 12C_Master_Transmit (I2C_HandleTypeDef
* hi2c, uintl6_t DevAddress, uint8 t* pData, uintl6 t Size, uint32_t
Timeout)

Transmits in master mode an amount of data in blocking mode.

2%
. Pointer to a I2C_HandleTypeDef structure that contains the
hi2c h e . .
configuration information for the specified 12C.
DevAddress Target device address: The device 7 bits address value in
datasheet must be shifted to the left before calling the interface
pData Pointer to data buffer
Size Amount of data to be sent
Timeout Timeout duration
IR ME]
HAL_StatusTypeDef
IR[EME
HAL_OK nothing wrong

HAL_ERROR something wrong
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24.2.2.4 HAL_StatusTypeDef HAL_I2C_Slave Receive (12C_HandleTypeDef *
hi2c, uint8_t* pData, uintl6_t Size, uint32_t Timeout)

Receive in slave mode an amount of data in blocking mode

24
hi2c Pointer to a 12C_HandleTypeDef structure that contains the
configuration information for the specified 12C.
pData Pointer to data buffer
Size Amount of data to be sent
Timeout Timeout duration
1B
HAL_StatusTypeDef
BEME
HAL_OK nothing wrong

HAL_ERROR something wrong

24.2.25 HAL_StatusTypeDef HAL_I2C_Slave Receive IT (12C_HandleTypeDef
* hi2c, uint8 t* pData, uintl6 t Size, HAL_StatusTypeDef(*)()

recv_callback)

Receive in slave mode an amount of data in non-blocking mode with Interrupt
8%

hi2c Pointer to a I2C_HandleTypeDef structure that contains the
configuration information for the specified 12C.
pData Pointer to data buffer
Size Amount of data to be sent
IRME
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL ERROR something wrong

24.2.2.6 HAL_StatusTypeDef HAL_I2C_Slave_Transmit (I2C_HandleTypeDef *
hi2c, uint8_t* pData, uintl6 t Size, uint32_t Timeout)

Transmits in slave mode an amount of data in blocking mode.

8%
. Pointer to a I2C_HandleTypeDef structure that contains the
hi2c : e . o
configuration information for the specified 12C.
pData Pointer to data buffer
Size Amount of data to be sent
Timeout Timeout duration
IR M[E

HAL_StatusTypeDef
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BREME
HAL_OK nothing wrong
HAL_ERROR something wrong

FZAV1.0 Copyright© 20247 EBF (M) BRBBRAF 95



UM32x13x APIZEF PWR

25 PWR

25.1 PWR Exported Functionse&# ik

25.1.1 void HAL_PWR_EnterDEEPSLEEPMode (void )

The system enters the low-power deepsleep mode
8%

Specifies if SLEEP mode in entered with WFI or WFE instruction.
This parameter can be one of the following values:
® PWR_SLEEPENTRY_WFI: enter SLEEP mode with WFI
SLEEPEnNtry instruction
® PWR_SLEEPENTRY_WFE: enter SLEEP mode with WFE
instruction

[

None
25.1.2 void HAL_PWR_EnterLprun (void )

The system enters the Iprun mode
24

' None |
IRME

None

25.1.3 void HAL_PWR_EnterSLEEPMode (uint8 t SLEEPEnNtry)

The system enters the low-power sleep mode
BH

Specifies if SLEEP mode in entered with WFI or WFE instruction.
This parameter can be one of the following values:
® PWR_SLEEPENTRY_WFI: enter SLEEP mode with WFI
SLEEPEnNtry instruction
® PWR_SLEEPENTRY_WEFE: enter SLEEP mode with WFE
instruction

4]

None
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25.1.4 void HAL_PWR_EnterSTOPMode (uint8 t STOPENtry)

Enters Stop mode.
24

Specifies if Stop mode in entered with WFI or WFE instruction. This
parameter can be one of the following values:
® PMU_STOPENTRY_WEFI: Enter Stop mode with WFI

STOPEnNtry instruction
® PMU_STOPENTRY_WEFE: Enter Stop mode with WFE
instruction
IR[E{E
' None
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26 RCC

26.1 RCC Exported Types

26.1.1 Z5¥atk

® struct RCC_OsclnitTypeDef: RCC Internal/External Oscillator(RCH\RCL) configuration

structure definition
® struct RCC_CIkInitTypeDef: RCC System, AHB and APB busses clock configuration

structure definition

® struct RCC_32KInitTypeDef: The low-frequency 32K clock source is an independent

configuration structure. It applies to the scenario where the low-frequency 32K clock needs
to be configured as an internal clock or an external crystal oscillator

® struct RCC_Hf InitTypeDef: The high frequency clock source is an independent

configuration structure. It applies to the scenario where the high speed clock needs to be

configured as an internal clock or an external crystal oscillator

26.2 RCC Exported Functions ¥ i} RA

26.2.1 HAL_StatusTypeDef HAL PC2 OutClk_Close (uint8_t

last_cfgval)

The PC2 clock frequency is disabled

8%
\ last_cfgval | Pin multiplexing information of PC2 needs to be configured
IR ME]
HAL_StatusTypeDef
BREME
HAL_OK nothing wrong

HAL_ERROR something wrong

26.2.2 uint8_t HAL_PC2_OutClk_Open (uint32_t clock_tpye)

PC2 Outputs the clock frequency
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2%

\ clock_tpye | Type of clock source to be exported (macro)
A

PC2 Indicates the original pin configuration

26.2.3 HAL_StatusTypeDef HAL _RCC_Clock_Disable (uint32_t

clk_name)

The system RCC clock is disabled

£ 2
clk name Turn off the clock source (external high speed, low speed crystal
- oscillator, internal high speed RCH, internal low speed RCL)
iR[E]
HAL_StatusTypeDef
IREME
HAL_OK nothing wrong

HAL_ERROR something wrong

26.2.4 HAL_StatusTypeDef HAL_RCC Clock _Enable (uint32_t

clk_name)

The system RCC clock was enabled

8%
ok name Enable the clock source (external high speed, low speed crystal
- oscillator, internal high speed RCH, internal low speed RCL).
B[
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL ERROR something wrong

26.2.5 HAL_StatusTypeDef HAL _RCC_ClockConfig
(RCC_ClIkInitTypeDef * RCC_ClkInitStruct)

Configure the system RCC clock
8%

RCC_CIKkInitTyp | A pointer to the RCC_CIKInitTypeDef structure that contains
eDef configuration information for the specified system clock

y A
HAL_StatusTypeDef
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BREME
HAL_OK nothing wrong
HAL_ERROR something wrong

26.2.6 uint32_t HAL_RCC_GetHCLKFreq (void )

Get AHB clock frequency (HCLK)
24

' None | \
pE3

If the system clock is the external high speed clock XTH or external low speed clock XTL,

you need to configure the clock frequency for the XTH_VALUE_Hz and XTL_VALUE_Hz macros
defined in um32x13x_hal_conf.h

IR [E
AHB Clock frequency (HCLK)

26.2.7 uint32_t HAL_RCC_GetPCLKFreq (void )

Get the APB Clock Frequency (PCLK)
2%

' None | |
ped.

If the system clock is the external high speed clock XTH or external low speed clock XTL,

you need to configure the clock frequency for the XTH_VALUE_Hz and XTL_VALUE_Hz macros

defined in um32x13x_hal_conf.h
B[
APB clock frequency (PCLK)

26.2.8 uint32_t HAL_RCC_GetRCHFreq (void )

Get the RCH Clock Frequency (RCH)
8%

' None |
y A

RCH clock frequency

26.2.9 uint32_t HAL_RCC_GetRCLFreq (void )

Get the RCL Clock Frequency (RCL)
2%
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' None |
RME
RCL clock frequency

26.2.10 uint32_t HAL_RCC_GetSysClockFreq (void )

Get the system clock frequency value (sysclock)
3%

' None | \
R

If the system clock is the external high speed clock XTH or external low speed clock XTL,

you need to configure the clock frequency for the XTH_VALUE_Hz and XTL_VALUE_Hz macros

defined in um32x13x_hal_conf.h
1BME

System clock frequency

26.2.11 HAL_StatusTypeDef HAL_RCC_OscConfig
(RCC_OsclInitTypeDef * RCC_OsclnitStruct)

Configure the system RCC clock source

2%
RCC_OsclInitStr | A pointer to the RCC_OsclnitTypeDef structure that contains
uct configuration information for the specified system clock source
IRME
HAL_StatusTypeDef
BEE
HAL_OK nothing wrong

HAL_ERROR something wrong

26.2.12 void Wait_Clock_Stabilize (uint32_t SCU_OSC _x_ STABLE)

Wait for the input clock to stabilize
¥

SCU_OSC_x_S
TABLE

Wait for the clock stable type

R[E

None
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27 SYSTICK

27.1 SYSTICK Exported Functionse& ¥ iR

27.1.1 void HAL_ClearSysTickCount (void )

Clear the systick meter value
8%

' None |
1BME

None

27.1.2 uint32_t HAL_GetSysTickCount (void )

Gets the systick meter value
8%

' None |
IR [E

systick counts the value

27.1.3 uint32_t HAL_ GetSysTickLoad (void )

Gets the systick overload value
2%

' None |

RME

systick overload value

27.1.4 HAL_StatusTypeDef HAL InitTick (uint32_t INT_EN)

Initialize systick
2%

' None |
y A

HAL status information
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27.1.5 void HAL_ResumeTick (void)

Enable SysTick Interrupt
24

' None |
1B

None

27.1.6 void HAL_SetSysTickLoad (uint32_t load)

Set the systick overload value
24

' load | Overload value to set
IR [E

None

27.1.7 void HAL_SuspendTick (void )

Disable SysTick Interrupt
2%

' None |
B[

None

27.1.8 uint32_t HAL_SYSTICK_Config (uint32_t Load)

Clear the systick meter value

8%
' Load | Overload value to be set
IRE
Initialization information
RE{E
0 Function succeeded.
1 Function failed.

27.1.9 uint32_t HAL_SysTickGetFlag (void )

Gets the systick flag bit
8%

' None |
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1BME
The value of the systick flag bit

27.1.10 HAL _StatusTypeDef SYSTICK IrqgConfig (uint32_t INT_EN)

systick interrupt configuration
24

' None |
RME

None

FZAV1.0 Copyright© 20247 EBF (M) BRBBRAF 104



UM32x13x APIZEF wWDT

28 WDT

AN ERSFAERLBRNENFRMRRT U ERN TR TR EREM. HREATRAER
2R BT IMNERIR S a P Fo A IR R TR 75 S R RO RHER, £ BT E BT 28 AT A EFR ST HIA

28.1 WDT Exported Typedefs

28.1.1 ZE¥afk

® struct WDT_InitTypeDef: WDT Init structure definition
® struct__ WDT_HandleTypeDef: WDT handle Structure definition

28.1.2 ARBEN

® typedefstruct _ WDT_HandleTypeDef WDT_HandleTypeDef
WDT handle Structure definition

28.2 WDT Exported Functions k¥ i FA

28.2.1 HAL_StatusTypeDef HAL_WDT Init (WDT_HandleTypeDef *
hwdt)

Used to initialize WDT IP

24
hwdt WDT_HandleTypeDef pointer
ped
Time = ((Prescaler + 1 )*Reload)/32k (s)
IRME
HAL status

28.2.2 void HAL_WDT _IRQHandler (WDT_HandleTypeDef * hwdt)

Reference WDT interrupt function
2%
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_ hwdt | WDT_HandleTypeDef pointer
1R[]

None

28.2.3 __INLINE void HAL_WDT_LOCK (WDT_HandleTypeDef *
hwd)

Lock the WDT register
24

hwdt WDT_HandleTypeDef pointer

[

None

28.2.4 _ weak void HAL_WDT_Msplnit (WDT_HandleTypeDef *
hwdt)

User initialization WDT

24

\ hwdt | WDT_HandleTypeDef pointer
ped.

If user need to operate during WDT initialization, user can reconstruct this function
B[

None

28.2.5 HAL_StatusTypeDef HAL WDT_Refresh
(WDT_HandleTypeDef * hwdt)

This function is used to feed dogs

2%

" hwdt | WDT_HandleTypeDef pointer
R[E

HAL status

28.2.6 __INLINE void HAL_WDT_UNLOCK (WDT_HandleTypeDef *
hwdt)

Unlock the WDT register
8%
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hwdt WDT_HandleTypeDef pointer

R[E

None
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29 WWDT

BOEINRR— 1 5CPURIZEITHEI 1N, BRI IEIECPUEITIRE, HECPUBITRE

HER TEMICPU, BERATITHIER.

29.1 Wwdt Exported Typedefs

29.1.1 Z5¥afk

® struct WWDT _InitTypeDef: WWDT Init structure definition
® struct__ WWDT_HandleTypeDef: WWDT handle Structure definition

29.1.2 ARBEN

® typedef struct _ WWDT_HandleTypeDef WWDT_HandleTypeDef
WWDT handle Structure definition

29.2 WWDT Exported Functions g&#tiiFH

29.2.1 HAL_StatusTypeDef HAL_WWDT _Init
(WWDT_HandleTypeDef * hwwdt)

Used to initialize WWDT

24

\ hwwdt | WWDT_HandleTypeDef pointer
ER

Time = (Prescale *4096) / SystemClock (S)
y A

HAL status

29.2.2 void HAL_WWDT_IRQHandler (WWDT_HandleTypeDef *
hwwdt)

Default WWDT interrupt function
2%
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" hwwdt | WWDT_HandleTypeDef pointer
1R[]

None

29.2.3 _ WEAK void HAL_WWDT_MsplInit ( WWDT_HandleTypeDef
*  hwwdt)

User initialization WWDT
24

" hwwdt | WWDT_HandleTypeDef pointer |
R

If user need to operate during WWDT initialization, he can reconstruct this function to avoid
calling HAL_WWDT _Init function repeatedly
1BME

None

29.2.4 _ INLINE HAL_StatusTypeDef HAL_WWDT_Refresh
(WWDT_HandleTypeDef * hwwdt)

WWDT feed dog
2%

" hwwadt | WWDT_HandleTypeDef pointer
B[

HAL status

29.2.5 _ INLINE void HAL_WWDT _Start (WWDT_HandleTypeDef *
hwwdt)

WWDT run
2%

" hwwadt | WWDT_HandleTypeDef pointer
IRME

None
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