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1. Introduction 

This manual introduces firmware library of GD32VF103 devices which are 32-bit 

microcontrollers based on the RISC-V processor. 

The firmware library is a firmware function package, including program, data structure and 

macro definitions, all the performance features of peripherals of GD32VF103 devices are 

involved in the package. The peripheral driving code and firmware examples on evaluation 

board are also included in firmware library. Users need not learn each peripherals in details 

and itôs easy to apply a peripheral by using the firmware library. Using firmware library can 

greatly reduce programming time, thereby reducing development costs. 

The driving code of each peripheral is concluded by a group of functions, which describes all 

the performance features of the peripheral. Users can drive a peripheral by a group of APIs 

(application programming interface), all the APIs are standardized about the code structure, 

function name and parameter names. 

The commonly used firmware library includes all the functions of all the peripherals, so the 

code size and the execution speed may not be the optimal. For most applications, users can 

use the library functions directly, while for the applications which are strict with the code size 

and execution speed, the firmware library can be used as the reference resource of how to 

configure a peripheral, and users adjust the code according to actual needs.  

The overall structure of the firmware library user manual is shown as below: 

Â Rules of user manual and firmware library; 

Â Firmware library overview; 

Â Functions and registers descriptions of firmware library. 

1.1. Rules of User Manual and Firmware Library 

1.1.1. Peripherals 

Table 1-1. Peripherals 

Peripherals Descriptions 

ADC Analog-to-digital converter 

BKP Backup registers 

CAN Controller area network 

CRC CRC calculation unit 

DAC Digital-to-analog converter 

DBG Debug module 

DMA Direct memory access controller 

EXMC External memory controller  



                                GD32VF103 Firmware Library User Guide 

20 
 

Peripherals Descriptions 

EXTI Interrupt/event controller 

FMC Flash memory controller 

FWDGT Free watchdog timer 

GPIO/AFIO General-purpose and alternate-function I/Os 

I2C Inter-integrated circuit interface 

PMU Power management unit 

RCU Reset and clock unit 

RTC Real-time Clock 

SPI/I2S Serial peripheral interface/Inter-IC sound 

TIMER TIMER 

USART Universal synchronous/asynchronous receiver /transmitter 

WWDGT Window watchdog timer 

1.1.2. Naming rules 

The firmware library naming rules are shown as below: 

Â The peripherals are shortened in XXX format, such as: ADC. More shorten information 

of peripherals refer to Peripherals; 

Â The name of sourcefile and header file are started with ñgd32vf103_ò, such as: 

gd32vf103_adc.h; 

Â The constants used only in one file should be defined in the used file; the constants used 

in many files should be defined in corresponding header file. All the constants are written 

in uppercase of English letters; 

Â Registers are handled as constants. The naming of them are written in uppercase of 

English letters. In most cases, register names are shortened accord with the user manual; 

Â Variables are written in lowercase, when concluded by several words, underlines should 

be adapted among words; 

Â The naming of peripheral functions are started with the peripheral abbreviation added 

with an underline, when the function name is concluded by several words, underlines 

should be adapted among words, and all the peripheral functions are written in lowercase.  
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2. Firmware Library Overview 

2.1. File Structure of Firmware Library 

GD32VF103_Firmware_Library, the file structure is shown as below: 

Figure 2-1. File structure of firmware library of GD32VF103 
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2.1.1. Examples Folder 

Examples folder, each of GD32 peripheral has a subfolder. Each subfolder contains one or 

more examples of the peripheral, to show how to use the peripheral correctly. Each of the 

example subfolder includes the files shown as below:  

Â readme.txt: the description and using guide of the example; 

Â gd32vf103_libopt.h: the header file configures all the peripherals used in the example, 

included by different ñDEFINEò sentences (all the peripherals are enabled by default); 

Â gd32vf103_it.c: the source file include all the interrupt service routines (if no interrupt is 

used, then all the function bodies are empty); 

Â gd32vf103.it.h: the header file include all the prototypes of the interrupt service routines; 

Â systick.c: the source file include the precise time delay functions by using systick; 

Â systick.h: the header file include the prototype of the precise time delay functions by 

using systick; 

Â main.c: example code.  

Note: all the examples are not influenced by software IDEs. 

2.1.2. Firmware Folder 

Firmware folder includes all the subfolder and files which are the core part of the firmware: 

Â RISCV subfolder: 

ï drivers subfolder includes the RISC-V kernel support files, users need not modify this 

folder; 

ï env_eclipse subfolder includes the startup file based on the RISC-V kernel processor, 

exception service program and link script files, users need not modify this folder; 

ï stubs subfolder includes definition of pile functions such _write/_read function, users 

need not modify this folder. 

Â GD32VF103_standard_peripheral subfolder: 

ï Include subfolder includes all the header files of firmware libray, users need not modify 

this folder; 

ï Source subfolder includes all the source files of firmware library, users need not modify 

this folder; 

ï the global header file of GD32VF103 and system configuration file, users need not 

modify this folder. 

Â GD32VF103_usbfs_driver subfolder: 

ï Include subfolder includes all the header files of USB firmware libray, users need not 

modify this folder; 

ï Source subfolder includes all the source files of USB firmware library, users need not 
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modify this folder. 

2.1.3. Template Folder 

Template folder includes a simple demo of how to use LED (run in Eclipse). User can use the 

project template to compile the formware examples, the steps are shown as below: 

Select files  

Open ñExamplesò folder, select the module to be tested, such as SPI, open òSPIò folder, select 

an example of SPI, such as òSPI_master_transmit_slave_receive_interruptò, shown as below:  

Figure 2-2. Select peripheral example files  

  

Copy files 

Open ñTemplateò folder, keep the folders of ò IAR_projectò and ò Keil_projectò, and delete the 

other files, then copy all the files in ñSPI_master_transmit_slave_receive_interruptò folder to 

the ñTemplateò subfolder, shown as below:  
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Figure 2-3. Copy the peripheral example files 

 

Open a project 

Open Eclipse and import project in Template folder, shown as below:  

Figure 2-4. Open the project file 

 

Because different module and different functions adopt different files, users should add or 

delete the files in project according to the copied files, shown as below:  
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Figure 2-5. Configure project files 

 

Compile-Debug-Download 

First compile the project, if there is no error, then select the right jumper cap according to the 

description of readme, download the project to the target board, and there will be the 

phenomenon showed accord with the description of readme. Compile operation is shown as 

below. Debug/download and other specific usage of IDE can refer to corresponding Eclipse 

software user guide. 
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Figure 2-6. Compile 

 

2.1.4. Utilities Folder 

Utilities folder includes files about the firmware examples on evaluation board: 

Â LCD_Commom subfolder; 

Â gd32vf103_eval.h and gd32vf103_lcd_eval.h are related header files of the evaluation 

board about running the firmware examples;  

Â gd32vf103_eval.c and gd32vf103_lcd_eval.c are related source files of the evaluation 

board about running the firmware examples. 

2.2. File descriptions of Firmware Library 

The major files about the firmware library are listed and described in the table below. 

Table 2-1. Function descriptions of Firmware Library 

Files Descriptions 

gd32vf103_libopt.h 

The header file about all the header files of peripherals. It is the only one file 

which is necessity to be included in the userôs application, to connect the 

firmware library and the application.  

main.c Example of main function. 

gd32vf103_it.h Header file, including all the prototypes of interrupt service routines. 
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Files Descriptions 

gd32vf103_it.c 

Source files about interruput service routines of peripherals. User can written 

his own interrupt functions in this file. For the different interrupt service 

requests to the same interrupt vector, users can confirm the interrupt source 

by functions of judging interrupt flags of peripherals. The functions are 

included in the firmware library.  

gd32vf103_xxx.h 
The header file of peripheral PPP, including functions about peripheral PPP, 

and the variables used for functions. 

gd32vf103_xxx.c The C source file for driving peripheral PPP.  

systick.h 
The header file of systick.c, including prototypes of systick configuration 

function and delay function. 

systick.c The source file about systick configuration function and delay function. 

readme.txt 
Description document about how to configure and how to use the firmware 

example. 
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3. Firmware Library of Standard Peripherals  

3.1. Overview of Firmware Library of Standard Peripherals 

The description format of firmware functions are shown as below: 

Table 3-1. Peripheral function format of Firmware Library 

Function name Name of peripheral function 

Function prototype Declaration prototype 

Function descriptions Explain the function how to work 

Precondition Requirements should meet before calling this function 

The called functions Other firmware functions called in this functin 

Input parameter{in} 

Input parameter name Description 

xxxx Description of input parameters 

Output parameter{out} 

Output parameter 

name 
Description 

xxxx Description of output parameters 

Return value 

Return value type The range of return value  

3.2. ADC 

The 12-bit ADC is an analog-to-digital converter using the successive approximation method. 

The ADC registers are listed in chapter 3.2.1, the ADC firmware functions are introduced in 

chapter 3.2.2.  

3.2.1. Descriptions of Peripheral registers 

ADC registers are listed in the table shown as below: 

Table 3-2. ADC Registers 

Registers Descriptions 

ADC_STAT Status register 
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Registers Descriptions 

ADC_CTL0 Control register 0 

ADC_CTL1 Control register 1 

ADC_SAMPT0 Sample time register 0 

ADC_SAMPT1 Sample time register 1 

ADC_IOFFx  Inserted channel data offset register x(x=0..3) 

ADC_WDHT Watchdog high threshold register 

ADC_WDLT Watchdog low threshold register 

ADC_RSQ0 Regular sequence register 0 

ADC_RSQ1 Regular sequence register 1 

ADC_RSQ2 Regular sequence register 2 

ADC_ISQ Inserted sequence register 

ADC_IDATAx Inserted data register x(x=0..3) 

ADC_RDATA Regular data register 

ADC_OVSAMPCTL Oversample control register 

3.2.2. Descriptions of Peripheral functions 

ADC firmware functions are listed in the table shown as below: 

Table 3-3. ADC firmware function 

Function name Function description 

adc_deinit reset ADCx peripheral  

adc_mode_config configure the ADC sync mode 

adc_special_function_config enable or disable ADC special function 

adc_data_alignment_config configure ADC data alignment 

adc_enable enable ADC interface 

adc_disable disable ADC interface 

adc_calibration_enable ADC calibration and reset calibration 

adc_tempsensor_vrefint_enable enable the temperature sensor and Vrefint channel 

adc_tempsensor_vrefint_disable disable the temperature sensor and Vrefint channel 

adc_dma_mode_enable enable DMA request 

adc_dma_mode_disable disable DMA request 

adc_discontinuous_mode_config configure ADC discontinuous mode 

adc_channel_length_config 
configure the length of regular channel group or inserted 

channel group 

adc_regular_channel_config configure ADC regular channel 

adc_inserted_channel_config configure ADC inserted channel 

adc_inserted_channel_offset_config configure ADC inserted channel offset 

adc_external_trigger_source_config configure ADC external trigger source 

adc_external_trigger_config enable ADC external trigger 

adc_software_trigger_enable enable ADC software trigger 

adc_regular_data_read read ADC regular group data register 
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Function name Function description 

adc_inserted_data_read read ADC inserted group data register 

adc_sync_mode_convert_value_read 
read the last ADC0 and ADC1 conversion result data in sync 

mode 

adc_watchdog_single_channel_enabl

e 
configure ADC analog watchdog single channel 

adc_watchdog_group_channel_enabl

e 
configure ADC analog watchdog group channel 

adc_watchdog_disable disable ADC analog watchdog 

adc_watchdog_threshold_config configure ADC analog watchdog threshold 

adc_flag_get get the ADC flag bits 

adc_flag_clear clear the ADC flag bits 

adc_regular_software_startconv_flag_

get 
get the bit state of ADCx software start conversion 

adc_inserted_software_startconv_flag

_get 

get the bit state of ADCx software inserted channel start 

conversion 

adc_interrupt_flag_get get the ADC interrupt bits 

adc_interrupt_flag_clear clear the ADC flag 

adc_interrupt_enable enable ADC interrupt 

adc_interrupt_disable disable ADC interrupt 

adc_resolution_config configure ADC resolution 

adc_oversample_mode_config configure ADC oversample mode 

adc_oversample_mode_enable enable ADC oversample mode 

adc_oversample_mode_disable disable ADC oversample mode 

adc_deinit 

The description of adc_deinit is shown as below: 

Table 3-4. Function adc_deinit 

Function name adc_deinit 

Function prototype void adc_deinit(uint32_t adc_periph); 

Function descriptions reset ADC peripheral 

Precondition - 

The called functions rcu_periph_reset_enable / rcu_periph_reset_disable 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Example: 
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/* reset ADC0 */ 

adc_deinit(ADC0); 

adc_mode_config 

The description of adc_mode_config is shown as below: 

Table 3-5. Function adc_mode_config 

Function name adc_mode_config 

Function prototype void adc_mode_config(uint32_t mode); 

Function descriptions configure the ADC sync mode 

Precondition - 

The called functions - 

Input parameter{in} 

mode ADC mode 

ADC_MODE_FREE all the ADCs work independently 

ADC_DAUL_REGULAL

_PARALLEL_INSERTE

D_PARALLEL 

ADC0 and ADC1 work in combined regular parallel + inserted parallel mode 

ADC_DAUL_REGULAL

_PARALLEL_INSERTE

D_ROTATION 

ADC0 and ADC1 work in combined regular parallel + trigger rotation mode 

ADC_DAUL_INSERTE

D_PARALLEL_REGUL

AL_FOLLOWUP_FAST 

ADC0 and ADC1 work in combined inserted parallel + follow-up fast mode 

ADC_DAUL_INSERTE

D_PARALLEL_REGUL

AL_FOLLOWUP_SLO

W 

ADC0 and ADC1 work in combined inserted parallel + follow-up slow mode 

ADC_DAUL_INSERTE

D_PARALLEL 
ADC0 and ADC1 work in inserted parallel mode only 

ADC_DAUL_REGULAL

_PARALLEL 
ADC0 and ADC1 work in regular parallel mode only 

ADC_DAUL_REGULAL

_FOLLOWUP_FAST 
ADC0 and ADC1 work in follow-up fast mode only 

ADC_DAUL_REGULAL

_FOLLOWUP_SLOW 
ADC0 and ADC1 work in follow-up slow mode only 

ADC_DAUL_INSERTE

D_TRIGGER_ROTATI

ON 

ADC0 and ADC1 work in trigger rotation mode only 

Output parameter{out} 

- - 

Return value 
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- - 

Example: 

/* configure the ADC sync mode: regular parallel + inserted parallel mode */ 

adc_mode_config(ADC_DAUL_REGULAL_PARALLEL_INSERTED_PARALLEL); 

adc_special_function_config 

The description of adc_special_function_config is shown as below: 

Table 3-6. Function adc_special_function_config 

Function name adc_special_function_config 

Function prototype 
void adc_special_function_config(uint32_t adc_periph, uint32_t function, 

ControlStatus newvalue); 

Function descriptions enable or disable ADC special function 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

function the function to config 

ADC_SCAN_MODE scan mode select 

ADC_INSERTED_CHA

NNEL_AUTO 
inserted channel group convert automatically 

ADC_CONTINUOUS_

MODE 
continuous mode select 

Input parameter{in} 

newvalue control value 

ENABLE enable function 

DISABLE disable function 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable ADC0 scan mode */ 

adc_special_function_config(ADC0,ADC_SCAN_MODE, ENABLE); 

adc_data_alignment_config 

The description of adc_data_alignment_config is shown as below: 
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Table 3-7. Function adc_data_alignment_config 

Function name adc_data_alignment_config 

Function prototype 
void adc_data_alignment_config(uint32_t adc_periph, uint32_t 

data_alignment); 

Function descriptions configure ADCx data alignment 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

data_alignment data alignment select 

ADC_DATAALIGN_RIG

HT 
LSB alignment 

ADC_DATAALIGN_LE

FT 
MSB alignment 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure ADC0 data alignment */ 

adc_data_alignment_config(ADC0, ADC_DATAALIGN_RIGHT); 

adc_enable 

The description of adc_enable is shown as below: 

Table 3-8. Function adc_enable 

Function name adc_enable 

Function prototype void adc_enable(uint32_t adc_periph); 

Function descriptions enable ADC interface 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 
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Example: 

/* enable ADC0 */ 

adc_enable(ADC0); 

adc_disable 

The description of adc_disable is shown as below: 

Table 3-9. Function adc_disable 

Function name adc_disable 

Function prototype void adc_disable(uint32_t adc_periph); 

Function descriptions disable ADC interface 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable ADC0 */ 

adc_disable(ADC0); 

adc_calibration_enable 

The description of adc_calibration_enable is shown as below: 

Table 3-10. Function adc_calibration_enable 

Function name adc_calibration_enable 

Function prototype void adc_calibration_enable(uint32_t adc_periph); 

Function descriptions ADC calibration and reset calibration 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 
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Example: 

/* ADC0 calibration and reset calibration */ 

adc_calibration_enable(ADC0); 

adc_tempsensor_vrefint_enable 

The description of adc_tempsensor_vrefint_enable is shown as below: 

Table 3-11. Function adc_tempsensor_vrefint_enable 

Function name adc_tempsensor_vrefint_enable 

Function prototype void adc_tempsensor_vrefint_enable(void); 

Function descriptions enable the temperature sensor and Vrefint channel 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable the temperature sensor and Vrefint channel */ 

adc_tempsensor_vrefint_enable(); 

adc_tempsensor_vrefint_disable 

The description of adc_tempsensor_vrefint_disable is shown as below: 

Table 3-12. Function adc_tempsensor_vrefint_disable 

Function name adc_tempsensor_vrefint_disable 

Function prototype void adc_tempsensor_vrefint_disable(void); 

Function descriptions disable the temperature sensor and Vrefint channel 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 
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/* disable the temperature sensor and Vrefint channel */ 

adc_tempsensor_vrefint_disable(); 

adc_dma_mode_enable 

The description of adc_dma_mode_enable is shown as below: 

Table 3-13. Function adc_dma_mode_enable 

Function name adc_dma_mode_enable 

Function prototype void adc_dma_mode_enable(uint32_t adc_periph); 

Function descriptions enable ADC DMA request 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable ADC0 DMA request */ 

adc_dma_mode_enable(ADC0); 

adc_dma_mode_disable 

The description of adc_dma_mode_disable is shown as below: 

Table 3-14. Function adc_dma_mode_disable 

Function name adc_dma_mode_disable 

Function prototype void adc_dma_mode_disable(uint32_t adc_periph); 

Function descriptions disable ADC DMA request 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Example: 
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/* disable ADC0 DMA request */ 

adc_dma_mode_disable(ADC0); 

adc_discontinuous_mode_config 

The description of adc_discontinuous_mode_config is shown as below: 

Table 3-15. Function adc_discontinuous_mode_config 

Function name adc_discontinuous_mode_config 

Function prototype 
void adc_discontinuous_mode_config(uint32_t adc_periph, uint8_t 

channel_group, uint8_t length); 

Function descriptions configure ADC discontinuous mode 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

adc_channel_group select the channel group 

ADC_REGULAR_CHA

NNEL 
regular channel group 

ADC_INSERTED_CHA

NNEL 
inserted channel group 

ADC_CHANNEL_DISC

ON_DISABLE 
disable discontinuous mode of regular and inserted channel 

Input parameter{in} 

length 
number of conversions in discontinuous mode, the number can be 1..8 for 

regular channel, the number has no effect for inserted channel 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure ADC0 regular channel group discontinuous mode */ 

adc_discontinuous_mode_config(ADC0, ADC_REGULAR_CHANNEL, 6); 

adc_channel_length_config 

The description of adc_channel_length_config is shown as below: 

Table 3-16. Function adc_channel_length_config 

Function name adc_channel_length_config 

Function prototype void adc_channel_length_config(uint32_t adc_periph, uint8_t 
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channel_group, uint32_t length); 

Function descriptions configure the length of regular channel group or inserted channel group 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

channel_group select the channel group 

ADC_REGULAR_CHA

NNEL 
regular channel group 

ADC_INSERTED_CHA

NNEL 
inserted channel group 

Input parameter{in} 

length the length of the channel, regular channel 1-16, inserted channel 1-4 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure the length of ADC0 regular channel */ 

adc_channel_length_config(ADC0, ADC_REGULAR_CHANNEL, 4); 

adc_regular_channel_config 

The description of adc_regular_channel_config is shown as below: 

Table 3-17. Function adc_regular_channel_config 

Function name adc_regular_channel_config 

Function prototype 
void adc_regular_channel_config(uint32_t adc_periph, uint8_t rank, uint8_t 

channel, uint32_t sample_time); 

Function descriptions configure ADC regular channel 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

rank the regular group sequence rank, this parameter must be between 0 to 15 

Input parameter{in} 

channel the selected ADC channel 

ADC_CHANNEL_x ADC Channelx (x=0..17)(x=16 and x=17 are only for ADC0) 
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Input parameter{in} 

sample_time the sample time value 

ADC_SAMPLETIME_1

POINT5 
1.5 cycles 

ADC_SAMPLETIME_7

POINT5 
7.5 cycles 

ADC_SAMPLETIME_1

3POINT5 
13.5 cycles 

ADC_SAMPLETIME_2

8POINT5 
28.5 cycles 

ADC_SAMPLETIME_4

1POINT5 
41.5 cycles 

ADC_SAMPLETIME_5

5POINT5 
55.5 cycles 

ADC_SAMPLETIME_7

1POINT5 
71.5 cycles 

ADC_SAMPLETIME_2

39POINT5 
239.5 cycles 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure ADC0 regular channel */ 

adc_regular_channel_config(ADC0, 1, ADC_CHANNEL_0, ADC_SAMPLETIME_7POINT5); 

adc_inserted_channel_config 

The description of adc_inserted_channel_config is shown as below: 

Table 3-18. Function adc_inserted_channel_config 

Function name adc_inserted_channel_config 

Function prototype 
void adc_inserted_channel_config(uint32_t adc_periph, uint8_t rank, uint8_t 

channel, uint32_t sample_time); 

Function descriptions configure ADC inserted channel 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

rank the inserted group sequencer rank, this parameter must be between 0 to 3 
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Input parameter{in} 

channel the selected ADC channel 

ADC_CHANNEL_x ADC Channelx (x=0..17)(x=16 and x=17 are only for ADC0)  

Input parameter{in} 

sample_time the sample time value 

ADC_SAMPLETIME_1

POINT5 
1.5 cycles 

ADC_SAMPLETIME_7

POINT5 
7.5 cycles 

ADC_SAMPLETIME_1

3POINT5 
13.5 cycles 

ADC_SAMPLETIME_2

8POINT5 
28.5 cycles 

ADC_SAMPLETIME_4

1POINT5 
41.5 cycles 

ADC_SAMPLETIME_5

5POINT5 
55.5 cycles 

ADC_SAMPLETIME_7

1POINT5 
71.5 cycles 

ADC_SAMPLETIME_2

39POINT5 
239.5 cycles 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure ADC0 inserted channel */ 

adc_inserted_channel_config(ADC0, 1, ADC_CHANNEL_0, ADC_SAMPLETIME_7POINT5); 

adc_inserted_channel_offset_config 

The description of adc_inserted_channel_offset_config is shown as below: 

Table 3-19. Function adc_inserted_channel_offset_config 

Function name adc_inserted_channel_offset_config 

Function prototype 
void adc_inserted_channel_offset_config(uint32_t adc_periph, uint8_t 

inserted_channel, uint16_t offset); 

Function descriptions configure ADC inserted channel offset 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 
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ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

inserted_channel insert channel select 

ADC_INSERTED_CHA

NNEL_x 
inserted channel, x=0,1,2,3 

Input parameter{in} 

offset the offset data, this parameter must be between 0 to 4095 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure ADC0 inserted channel offset */ 

adc_inserted_channel_offset_config(ADC0, ADC_INSERTED_CHANNEL_0, 100); 

adc_external_trigger_source_config 

The description of adc_external_trigger_source_config is shown as below: 

Table 3-20. Function adc_external_trigger_source_config 

Function name adc_external_trigger_ source_config 

Function prototype 
void adc_external_trigger_source_config(uint32_t adc_periph, uint8_t 

channel_group, uint32_t external_trigger_source); 

Function descriptions configure ADC external trigger source 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

channel_group select the channel group 

ADC_REGULAR_CHA

NNEL 
regular channel group 

ADC_INSERTED_CHA

NNEL 
inserted channel group 

Input parameter{in} 

external_trigger_sour

ce 
regular or inserted group trigger source 

ADC0_1_EXTTRIG_RE

GULAR_T0_CH0 
TIMER0 CH0 event select for regular channel 

ADC0_1_EXTTRIG_RE

GULAR_T0_CH1 
TIMER0 CH1 event select for regular channel 
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ADC0_1_EXTTRIG_RE

GULAR_T0_CH2 
TIMER0 CH2 event select for regular channel 

ADC0_1_EXTTRIG_RE

GULAR_T1_CH1 
TIMER1 CH1 event select for regular channel 

ADC0_1_EXTTRIG_RE

GULAR_T2_TRGO 
TIMER2 TRGO event select for regular channel 

ADC0_1_EXTTRIG_RE

GULAR_T3_CH3 
TIMER3 CH3 event select for regular channel 

ADC0_1_EXTTRIG_RE

GULAR_EXTI_11 
external interrupt line 11 for regular channel 

ADC0_1_EXTTRIG_RE

GULAR_NONE 
software trigger for regular channel 

ADC0_1_EXTTRIG_IN

SERTED_T0_TRGO 
TIMER0 TRGO event select for inserted channel 

ADC0_1_EXTTRIG_IN

SERTED_T0_CH3 
TIMER0 CH3 event select for inserted channel 

ADC0_1_EXTTRIG_IN

SERTED_T1_TRGO 
TIMER1 TRGO event select for inserted channel 

ADC0_1_EXTTRIG_IN

SERTED_T1_CH0 
TIMER1 CH0 event select for inserted channel 

ADC0_1_EXTTRIG_IN

SERTED_T2_CH3 
TIMER2 CH3 event select for inserted channel 

ADC0_1_EXTTRIG_IN

SERTED_T3_TRGO 
TIMER3 TRGO event select for inserted channel 

ADC0_1_EXTTRIG_IN

SERTED_EXTI_15 
external interrupt line 15 for inserted channel 

ADC0_1_EXTTRIG_IN

SERTED_NONE 
software trigger for inserted channel 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure 0 regular channel external trigger source */ 

adc_external_trigger_source_config(ADC0,ADC_REGULAR_CHANNEL, 

ADC_EXTTRIG_REGULAR_T0_CH0); 

adc_external_trigger_config 

The description of adc_external_trigger_config is shown as below: 
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Table 3-21. Function adc_external_trigger_config 

Function name adc_external_trigger_config 

Function prototype 
void adc_external_trigger_config(uint32_t adc_periph, uint8_t 

channel_group, ControlStatus newvalue); 

Function descriptions configure ADC external trigger 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

channel_group select the channel group 

ADC_REGULAR_CHA

NNEL 
regular channel group 

ADC_INSERTED_CHA

NNEL 
inserted channel group 

Input parameter{in} 

newvalue control value 

ENABLE enable function 

DISABLE disable function 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable ADC0 inserted channel group external trigger */ 

adc_external_trigger_config(ADC0, ADC_INSERTED_CHANNEL_0, ENABLE); 

adc_software_trigger_enable 

The description of adc_software_trigger_enable is shown as below: 

Table 3-22. Function adc_software_trigger_enable 

Function name adc_software_trigger_enable 

Function prototype 
void adc_software_trigger_enable(uint32_t adc_periph, uint8_t 

channel_group); 

Function descriptions enable ADC software trigger 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 
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Input parameter{in} 

channel_group select the channel group 

ADC_REGULAR_CHA

NNEL 
regular channel group 

ADC_INSERTED_CHA

NNEL 
inserted channel group 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable ADC0 regular channel group software trigger */ 

adc_software_trigger_enable( ADC0, ADC_REGULAR_CHANNEL); 

adc_regular_data_read 

The description of adc_regular_data_read is shown as below: 

Table 3-23. Function adc_regular_data_read 

Function name adc_regular_data_read 

Function prototype uint16_t adc_regular_data_read(uint32_t adc_periph); 

Function descriptions read ADC regular group data register 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Output parameter{out} 

- - 

Return value 

uint16_t ADC conversion value (0-0xFFFF) 

Example: 

/* read ADC0 regular group data register */ 

uint16_t adc_value = 0; 

adc_value = adc_regular_data_read(ADC0); 

adc_inserted_data_read 

The description of adc_inserted_data_read is shown as below: 
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Table 3-24. Function adc_inserted_data_read 

Function name adc_inserted_data_read 

Function prototype 
uint16_t adc_inserted_data_read(uint32_t adc_periph, uint8_t 

inserted_channel); 

Function descriptions read ADC inserted group data register 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

inserted_channel insert channel select 

ADC_INSERTED_CHA

NNEL_x 
inserted Channelx, x=0,1,2,3 

Output parameter{out} 

- - 

Return value 

uint16_t ADC conversion value (0-0xFFFF) 

Example: 

/* read ADC inserted group data register */ 

uint16_t adc_value = 0; 

adc_value = adc_inserted_data_read (ADC0, ADC_INSERTED_CHANNEL_0); 

adc_sync_mode_convert_value_read 

The description of adc_sync_mode_convert_value_read is shown as below: 

Table 3-25. Function adc_sync_mode_convert_value_read 

Function name adc_sync_mode_convert_value_read 

Function prototype uint32_t adc_sync_mode_convert_value_read(void); 

Function descriptions read the last ADC0 and ADC1 conversion result data in sync mode 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

uint32_t the conversion value (0-0xFFFFFFFF) 

Example: 

/* read the last ADC0 and ADC1 conversion result data in sync mode */ 
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uint32_t adc_value = 0; 

adc_value = adc_sync_mode_convert_value_read (); 

adc_watchdog_single_channel_enable 

The description of adc_watchdog_single_channel_enable is shown as below: 

Table 3-26. Function adc_watchdog_single_channel_enable 

Function name adc_watchdog_single_channel_enable 

Function prototype 
void adc_watchdog_single_channel_enable(uint32_t adc_periph,uint8_t 

channel); 

Function descriptions configure ADC analog watchdog single channel 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

channel the selected ADC channel 

ADC_CHANNEL_x ADC Channelx(x=0..17)(x=16 and x=17 are only for ADC0)  

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure ADC0 analog watchdog single channel */ 

adc_watchdog_single_channel_enable(ADC0,ADC_CHANNEL_1); 

adc_watchdog_group_channel_enable 

The description of adc_watchdog_group_channel_enable is shown as below: 

Table 3-27. Function adc_watchdog_group_channel_enable 

Function name adc_watchdog_group_channel_enable 

Function prototype 
void adc_watchdog_group_channel_enable(uint32_t adc_periph,uint8_t 

channel_group); 

Function descriptions configure ADC analog watchdog group channel 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 
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Input parameter{in} 

channel_group the channel group use analog watchdog 

ADC_REGULAR_CHA

NNEL 
regular channel group 

ADC_INSERTED_CHA

NNEL 
inserted channel group 

ADC_REGULAR_INSE

RTED_CHANNEL 
both regular and inserted group 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure ADC0 analog watchdog group channel */ 

adc_watchdog_group_channel_enable(ADC0, ADC_REGULAR_CHANNEL); 

adc_watchdog_disable 

The description of adc_watchdog_disable is shown as below: 

Table 3-28. Function adc_watchdog_disable 

Function name adc_watchdog_disable 

Function prototype void adc_watchdog_disable(uint32_t adc_periph); 

Function descriptions disable ADC analog watchdog 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable ADC0 analog watchdog */ 

adc_watchdog_disable(ADC0); 

adc_watchdog_threshold_config 

The description of adc_watchdog_threshold_config is shown as below: 
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Table 3-29. Function adc_watchdog_threshold_config 

Function name adc_watchdog_threshold_config 

Function prototype 
void adc_watchdog_threshold_config(uint32_t adc_periph,uint16_t 

low_threshold, uint16_t high_threshold); 

Function descriptions configure ADC analog watchdog threshold 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

low_threshold analog watchdog low threshold, 0..4095 

Input parameter{in} 

high_threshold analog watchdog high threshold, 0..4095 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure ADC analog watchdog threshold */ 

adc_watchdog_threshold_config(ADC0,0x0400, 0x0A00); 

adc_flag_get 

The description of adc_flag_get is shown as below: 

Table 3-30. Function adc_flag_get 

Function name adc_flag_get 

Function prototype FlagStatus adc_flag_get(uint32_t adc_periph, uint32_t flag); 

Function descriptions get the ADC flag bits 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

flag the adc flag bits 

ADC_FLAG_WDE analog watchdog event flag 

ADC_FLAG_EOC end of group conversion flag 

ADC_FLAG_EOIC end of inserted group conversion flag 

ADC_FLAG_STIC start flag of inserted channel group 

ADC_FLAG_STRC start flag of regular channel group 
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Output parameter{out} 

- - 

Return value 

FlagStatus SET or RESET 

Example: 

/* get the ADC0 analog watchdog flag bits*/ 

FlagStatus flag_value; 

flag_value = adc_flag_get(ADC0,ADC_FLAG_WDE); 

adc_flag_clear 

The description of adc_flag_clear is shown as below: 

Table 3-31. Function adc_flag_clear 

Function name adc_flag_clear 

Function prototype void adc_flag_clear(uint32_t adc_periph, uint32_t flag); 

Function descriptions clear the ADC flag bits 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

flag the adc flag bits 

ADC_FLAG_WDE analog watchdog event flag 

ADC_FLAG_EOC end of group conversion flag 

ADC_FLAG_EOIC end of inserted group conversion flag 

ADC_FLAG_STIC start flag of inserted channel group 

ADC_FLAG_STRC start flag of regular channel group 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* clear the ADC0 analog watchdog flag bits*/ 

adc_flag_clear(ADC0,ADC_FLAG_WDE); 

adc_regular_software_startconv_flag_get 

The description of adc_regular_software_startconv_flag_get is shown as below: 
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Table 3-32. Function adc_regular_software_startconv_flag_get 

Function name adc_regular_software_startconv_flag_get 

Function prototype FlagStatus adc_regular_software_startconv_flag_get(uint32_t adc_periph); 

Function descriptions get the bit state of ADCx software start conversion 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Output parameter{out} 

- - 

Return value 

FlagStatus SET or RESET 

Example: 

/* get the ADC0 analog watchdog flag bits*/ 

FlagStatus flag_value; 

flag_value = adc_regular_software_startconv_flag_get(ADC0,ADC_FLAG_WDE); 

adc_inserted_software_startconv_flag_get 

The description of adc_inserted_software_startconv_flag_get is shown as below: 

Table 3-33. Function adc_inserted_software_startconv_flag_get 

Function name adc_inserted_software_startconv_flag_get 

Function prototype FlagStatus adc_inserted_software_startconv_flag_get(uint32_t adc_periph); 

Function descriptions get the bit state of ADCx software inserted channel start conversion 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Output parameter{out} 

- - 

Return value 

FlagStatus SET or RESET 

Example: 

/* get the ADC0 analog watchdog flag bits*/ 

FlagStatus flag_value; 

flag_value = adc_inserted_software_startconv_flag_get(ADC0, ADC_FLAG_WDE); 
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adc_interrupt_flag_get 

The description of adc_interrupt_flag_get is shown as below: 

Table 3-34. Function adc_interrupt_flag_get 

Function name adc_interrupt_flag_get 

Function prototype FlagStatus adc_interrupt_flag_get(uint32_t adc_periph, uint32_t flag); 

Function descriptions get the ADC interrupt bits 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

flag the adc interrupt bits 

ADC_INT_FLAG_WDE analog watchdog interrupt 

ADC_INT_FLAG_EOC end of group conversion interrupt 

ADC_INT_FLAG_EOIC end of inserted group conversion interrupt 

Output parameter{out} 

- - 

Return value 

FlagStatus SET or RESET 

Example: 

/* get the ADC0 analog watchdog interrupt bits */ 

FlagStatus flag_value; 

flag_value = adc_interrupt_flag_get(ADC0,ADC_INT_FLAG_WDE); 

adc_interrupt_flag_clear 

The description of adc_interrupt_flag_clear is shown as below: 

Table 3-35. Function adc_interrupt_flag_clear 

Function name adc_interrupt_flag_clear 

Function prototype void adc_interrupt_flag_clear(uint32_t adc_periph, uint32_t flag); 

Function descriptions clear the ADC interrupt bits 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

flag the adc interrupt bits 
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ADC_INT_FLAG_WDE analog watchdog interrupt 

ADC_INT_FLAG_EOC end of group conversion interrupt 

ADC_INT_FLAG_EOIC end of inserted group conversion interrupt 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* clear the ADC0 analog watchdog interrupt bits */ 

adc_interrupt_flag_clear(ADC0, ADC_INT_FLAG_WDE); 

adc_interrupt_enable 

The description of adc_interrupt_enable is shown as below: 

Table 3-36. Function adc_interrupt _enable 

Function name adc_interrupt_enable 

Function prototype void adc_interrupt_enable(uint32_t adc_periph, uint32_t interrupt); 

Function descriptions enable ADC interrupt 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

interrupt the adc interrupt 

ADC_INT_WDE analog watchdog interrupt 

ADC_INT_EOC end of group conversion interrupt 

ADC_INT_EOIC end of inserted group conversion interrupt 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable ADC0 analog watchdog interrupt */ 

adc_interrupt_enable(ADC0,ADC_INT_WDE); 

adc_interrupt_disable 

The description of adc_interrupt_disable is shown as below: 
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Table 3-37. Function adc_interrupt_disable 

Function name adc_interrupt_disable 

Function prototype void adc_interrupt_disable(uint32_t adc_periph, uint32_t interrupt); 

Function descriptions Disable ADC interrupt 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

interrupt the adc interrupt 

ADC_INT_WDE analog watchdog interrupt 

ADC_INT_EOC end of group conversion interrupt 

ADC_INT_EOIC end of inserted group conversion interrupt 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable ADC interrupt */ 

adc_interrupt_disable(ADC0, ADC_INT_WDE); 

adc_resolution_config 

The description of adc_resolution_config is shown as below: 

Table 3-38. Function adc_resolution_config 

Function name adc_resolution_config 

Function prototype void adc_resolution_config(uint32_t adc_periph, uint32_t resolution); 

Function descriptions configure ADC resolution 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

resolution ADC resolution 

ADC_RESOLUTION_1

2B 
12-bit ADC resolution 

ADC_RESOLUTION_1

0B 
10-bit ADC resolution 

ADC_RESOLUTION_8 8-bit ADC resolution 
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B 

ADC_RESOLUTION_6

B 
6-bit ADC resolution 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure ADC0 resolution */ 

adc_resolution_config (ADC0,ADC_RESOLUTION_12B); 

adc_oversample_mode_config 

The description of adc_oversample_mode_config is shown as below: 

Table 3-39. Function adc_oversample_mode_config 

Function name adc_oversample_mode_config 

Function prototype 
void adc_oversample_mode_config(uint32_t adc_periph, uint32_t mode, 

uint16_t shift, uint8_t ratio); 

Function descriptions configure ADC oversample mode 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Input parameter{in} 

mode ADC oversampling mode 

ADC_OVERSAMPLING

_ALL_CONVERT 

all oversampled conversions for a channel are done consecutively after a 

trigger 

ADC_OVERSAMPLING

_ONE_CONVERT 
each oversampled conversion for a channel needs a trigger 

Input parameter{in} 

shift ADC oversampling shift 

ADC_OVERSAMPLING

_SHIFT_NONE 
no oversampling shift 

ADC_OVERSAMPLING

_SHIFT_1B 
1-bit oversampling shift 

ADC_OVERSAMPLING

_SHIFT_2B 
2-bit oversampling shift 

ADC_OVERSAMPLING

_SHIFT_3B 
3-bit oversampling shift 

ADC_OVERSAMPLING 4-bit oversampling shift 
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_SHIFT_4B 

ADC_OVERSAMPLING

_SHIFT_5B 
5-bit oversampling shift 

ADC_OVERSAMPLING

_SHIFT_6B 
6-bit oversampling shift 

ADC_OVERSAMPLING

_SHIFT_7B 
7-bit oversampling shift 

ADC_OVERSAMPLING

_SHIFT_8B 
8-bit oversampling shift 

Input parameter{in} 

ratio ADC oversampling ratio 

ADC_OVERSAMPLING

_RATIO_MUL2 
oversampling ratio multiple 2 

ADC_OVERSAMPLING

_RATIO_MUL4 
oversampling ratio multiple 4 

ADC_OVERSAMPLING

_RATIO_MUL8 
oversampling ratio multiple 8 

ADC_OVERSAMPLING

_RATIO_MUL16 
oversampling ratio multiple 16 

ADC_OVERSAMPLING

_RATIO_MUL32 
oversampling ratio multiple 32 

ADC_OVERSAMPLING

_RATIO_MUL64 
oversampling ratio multiple 64 

ADC_OVERSAMPLING

_RATIO_MUL128 
oversampling ratio multiple 128 

ADC_OVERSAMPLING

_RATIO_MUL256 
oversampling ratio multiple 256 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure ADC0 oversample mode: 16 times sample, 4 bits shift */ 

adc_oversample_mode_config(ADC0,ADC_OVERSAMPLING_ALL_CONVERT, 

ADC_OVERSAMPLING_SHIFT_4B, ADC_OVERSAMPLING_RATIO_MUL16); 

adc_oversample_mode_enable 

The description of adc_oversample_mode_enable is shown as below: 

Table 3-40. Function adc_oversample_mode_enable 

Function name adc_oversample_mode_enable 
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Function prototype void adc_oversample_mode_enable(uint32_t adc_periph); 

Function descriptions enable ADC oversample mode 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable ADC0 oversample mode */ 

adc_oversample_mode_enable (ADC0); 

adc_oversample_mode_disable 

The description of adc_oversample_mode_disable is shown as below: 

Table 3-41. Function adc_oversample_mode_disable 

Function name adc_oversample_mode_disable 

Function prototype void adc_oversample_mode_disable(uint32_t adc_periph); 

Function descriptions disable ADC oversample mode 

Precondition - 

The called functions - 

Input parameter{in} 

adc_periph ADC periph 

ADCx(x=0,1) ADC peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable ADC0 oversample mode */ 

adc_oversample_mode_disable (ADC0); 

3.3. BKP 

The Backup registers are located in the Backup domain that remains powered-on by VBAT 

even if VDD power is shut down, they are forty-two 16-bit (84 bytes) registers for data 
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protection of user application data, and the wake-up action from Standby mode or system 

reset do not affect these registers.The BKP registers are listed in chapter 3.3.1, the BKP 

firmware functions are introduced in chapter 3.3.2. 

3.3.1. Descriptions of Peripheral registers 

BKP registers are listed in the table shown as below: 

Table 3-42. BKP Registers 

Registers Descriptions 

BKP_DATAx Backup data register x (x=0..41) 

BKP_OCTL RTC signal output control register 

BKP_TPCTL Tamper pin control register 

BKP_TPCS Tamper control and status register 

3.3.2. Descriptions of Peripheral functions 

BKP firmware functions are listed in the table shown as below: 

Table 3-43. BKP firmware function 

Function name Function description 

bkp_deinit reset BKP registers 

bkp_data_write write BKP data register 

bkp_data_read read BKP data register 

bkp_rtc_calibration_output_enable enable RTC clock calibration output 

bkp_rtc_calibration_output_disable disable RTC clock calibration output 

bkp_rtc_signal_output_enable enable RTC alarm or second signal output 

bkp_rtc_signal_output_disable disable RTC alarm or second signal output 

bkp_rtc_output_select select RTC output 

bkp_rtc_calibration_value_set set RTC clock calibration value 

bkp_tamper_detection_enable enable tamper detection 

bkp_tamper_detection_disable disable tamper detection 

bkp_tamper_active_level_set set tamper pin active level 

bkp_interrupt_enable enable tamper interrupt 

bkp_interrupt_disable disable tamper interrupt 

bkp_flag_get get tamper flag state 

bkp_flag_clear clear tamper flag state 

bkp_interrupt_flag_get get tamper interrupt flag state 

bkp_interrupt_flag_clear clear tamper interrupt flag state 
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Enum bkp_data_register_enum 

Table 3-44. Enum bkp_data_register_enum 

enum name enum description 

BKP_DATA_0 BKP data register 0 

BKP_DATA_1 BKP data register 1 

BKP_DATA_2 BKP data register 2 

BKP_DATA_3 BKP data register 3 

BKP_DATA_4 BKP data register 4 

BKP_DATA_5 BKP data register 5 

BKP_DATA_6 BKP data register 6 

BKP_DATA_7 BKP data register 7 

BKP_DATA_8 BKP data register 8 

BKP_DATA_9 BKP data register 9 

BKP_DATA_10 BKP data register 10 

BKP_DATA_11 BKP data register 11 

BKP_DATA_12 BKP data register 12 

BKP_DATA_13 BKP data register 13 

BKP_DATA_14 BKP data register 14 

BKP_DATA_15 BKP data register 15 

BKP_DATA_16 BKP data register 16 

BKP_DATA_17 BKP data register 17 

BKP_DATA_18 BKP data register 18 

BKP_DATA_19 BKP data register 19 

BKP_DATA_20 BKP data register 20 

BKP_DATA_21 BKP data register 21 

BKP_DATA_22 BKP data register 22 

BKP_DATA_23 BKP data register 23 

BKP_DATA_24 BKP data register 24 

BKP_DATA_25 BKP data register 25 

BKP_DATA_26 BKP data register 26 

BKP_DATA_27 BKP data register 27 

BKP_DATA_28 BKP data register 28 

BKP_DATA_29 BKP data register 29 

BKP_DATA_30 BKP data register 30 

BKP_DATA_31 BKP data register 31 

BKP_DATA_32 BKP data register 32 

BKP_DATA_33 BKP data register 33 

BKP_DATA_34 BKP data register 34 

BKP_DATA_35 BKP data register 35 

BKP_DATA_36 BKP data register 36 

BKP_DATA_37 BKP data register 37 
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enum name enum description 

BKP_DATA_38 BKP data register 38 

BKP_DATA_39 BKP data register 39 

BKP_DATA_40 BKP data register 40 

BKP_DATA_41 BKP data register 41 

bkp_deinit 

The description of bkp_deinit is shown as below: 

Table 3-45. Function bkp_deinit 

Function name bkp_deinit 

Function prototype void bkp_deinit(void); 

Function descriptions reset BKP registers 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* BKP deinitialize*/ 

bkp_deinit (); 

bkp_data_write 

The description of bkp_data_write is shown as below: 

Table 3-46. Function bkp_data_write 

Function name bkp_data_write 

Function prototype 
void bkp_data_write(bkp_data_register_enum register_number, uint16_t 

data); 

Function descriptions write BKP data register 

Precondition - 

The called functions - 

Input parameter{in} 

register_number refer to Table 3-44. Enum bkp_data_register_enum 

BKP_DATA_x bkp data register number x, x = 0..41 

Input parameter{in} 

data the data to be write in BKP data register, 0 ï 0xFF 

Output parameter{out} 
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- - 

Return value 

- - 

Example: 

/* write BKP data register 0 */ 

bkp_data_write(BKP_DATA_0, 0x55); 

bkp_data_read 

The description of bkp_data_read is shown as below: 

Table 3-47. Function bkp_data_read 

Function name bkp_data_read 

Function prototype uint16_t bkp_data_read(bkp_data_register_enum register_number); 

Function descriptions read BKP data register 

Precondition - 

The called functions - 

Input parameter{in} 

register_number refer to Table 3-44. Enum bkp_data_register_enum 

BKP_DATA_x bkp data register number x, x = 0..41 

Output parameter{out} 

- - 

Return value 

uint16_t data of BKP data register, 0 ï 0xFF 

Example: 

uint16_t bkp_data0 = 0; 

/* write BKP data register 0 */ 

bkp_data0 = bkp_data_read (BKP_DATA_0); 

bkp_rtc_calibration_output_enable 

The description of bkp_rtc_calibration_output_enable is shown as below: 

Table 3-48. Function bkp_rtc_calibration_output_enable 

Function name bkp_rtc_calibration_output_enable 

Function prototype void bkp_rtc_calibration_output_enable(void); 

Function descriptions enable RTC clock calibration output 

Precondition - 

The called functions - 

Input parameter{in} 

- - 
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Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable RTC clock calibration output */ 

bkp_rtc_calibration_output_enable(); 

bkp_rtc_calibration_output_disable 

The description of bkp_rtc_calibration_output_disable is shown as below: 

Table 3-49. Function bkp_rtc_calibration_output_disable 

Function name bkp_rtc_calibration_output_disable 

Function prototype void bkp_rtc_calibration_output_disable(void); 

Function descriptions disable RTC clock calibration output 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable RTC clock calibration output */ 

bkp_rtc_calibration_output_disable (); 

bkp_rtc_signal_output_enable 

The description of bkp_rtc_signal_output_enable is shown as below: 

Table 3-50. Function bkp_rtc_signal_output_enable 

Function name bkp_rtc_signal_output_enable 

Function prototype void bkp_rtc_signal_output_enable(void); 

Function descriptions enable RTC alarm or second signal output 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 
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- - 

Return value 

- - 

Example: 

/* enable RTC alarm or second signal output */ 

bkp_rtc_signal_output_enable (); 

bkp_rtc_signal_output_disable 

The description of bkp_rtc_signal_output_disable is shown as below: 

Table 3-51. Function bkp_rtc_signal_output_disable 

Function name bkp_rtc_signal_output_disable 

Function prototype void bkp_rtc_signal_output_disable(void); 

Function descriptions disable RTC alarm or second signal output 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable RTC alarm or second signal output */ 

bkp_rtc_signal_output_disable (); 

bkp_rtc_output_select 

The description of bkp_rtc_output_select is shown as below: 

Table 3-52. Function bkp_rtc_output_select 

Function name bkp_rtc_output_select 

Function prototype void bkp_rtc_output_select(uint16_t outputsel); 

Function descriptions select RTC output 

Precondition - 

The called functions - 

Input parameter{in} 

outputsel RTC output selection 

RTC_OUTPUT_ALAR

M_PULSE 
RTC alarm pulse is selected as the RTC output 
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RTC_OUTPUT_SECO

ND_PULSE 
RTC second pulse is selected as the RTC output 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* selecte RTC second pulse as the RTC output */ 

bkp_rtc_output_select (RTC_OUTPUT_SECOND_PULSE); 

bkp_rtc_calibration_value_set 

The description of bkp_rtc_calibration_value_set is shown as below: 

Table 3-53. Function bkp_rtc_calibration_value_set 

Function name bkp_rtc_calibration_value_set 

Function prototype void bkp_rtc_calibration_value_set(uint8_t value); 

Function descriptions set RTC clock calibration value 

Precondition - 

The called functions - 

Input parameter{in} 

value RTC clock calibration value, 0x00 - 0x7F 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* set RTC clock calibration value */ 

bkp_rtc_calibration_value_set (0x30); 

bkp_tamper_detection_enable 

The description of bkp_tamper_detection_enable is shown as below: 

Table 3-54. Function bkp_tamper_detection_enable 

Function name bkp_tamper_detection_enable 

Function prototype void bkp_tamper_detection_enable(void); 

Function descriptions enable tamper detection 

Precondition - 

The called functions - 

Input parameter{in} 
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- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable tamper detection */ 

bkp_tamper_detection_enable (); 

bkp_tamper_detection_disable 

The description of bkp_tamper_detection_disable is shown as below: 

Table 3-55. Function bkp_tamper_detection_disable 

Function name bkp_tamper_detection_disable 

Function prototype void bkp_tamper_detection_disable(void); 

Function descriptions disable tamper detection 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable tamper detection */ 

bkp_tamper_detection_disable (); 

bkp_tamper_active_level_set 

The description of bkp_tamper_active_level_set is shown as below: 

Table 3-56. Function bkp_tamper_active_level_set 

Function name bkp_tamper_active_level_set 

Function prototype void bkp_tamper_active_level_set(uint16_t level); 

Function descriptions set tamper pin active level 

Precondition - 

The called functions - 

Input parameter{in} 

level tamper active level 
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TAMPER_PIN_ACTIVE

_HIGH 
the tamper pin is active high 

TAMPER_PIN_ACTIVE

_LOW 
the tamper pin is active low 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* set tamper pin active level to high */ 

bkp_tamper_active_level_set (TAMPER_PIN_ACTIVE_HIGH); 

bkp_interrupt_enable 

The description of bkp_interrupt_enable is shown as below: 

Table 3-57. Function bkp_interrupt_enable 

Function name bkp_interrupt_enable 

Function prototype void bkp_interrupt_enable(void); 

Function descriptions enable tamper interrupt 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable tamper interrupt */ 

bkp_interrupt_enable (); 

bkp_interrupt_disable 

The description of bkp_interrupt_disable is shown as below: 

Table 3-58. Function bkp_interrupt_disable 

Function name bkp_interrupt_disable 

Function prototype void bkp_interrupt_disable(void); 

Function descriptions disable tamper interrupt 

Precondition - 
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The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable tamper interrupt */ 

bkp_interrupt_disable (); 

bkp_flag_get 

The description of bkp_flag_get is shown as below: 

Table 3-59. Function bkp_flag_get 

Function name bkp_flag_get 

Function prototype FlagStatus bkp_flag_get(void); 

Function descriptions get tamper flag state 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

FlagStatus SET or RESET 

Example: 

FlagStatus bkp_flag = RESET; 

/* get tamper flag state */ 

bkp_flag = bkp_flag_get (); 

bkp_flag_clear 

The description of bkp_flag_clear is shown as below: 

Table 3-60. Function bkp_flag_clear 

Function name bkp_flag_clear 

Function prototype void bkp_flag_clear(void); 

Function descriptions clear tamper flag state 

Precondition - 
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The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* clear tamper flag state */ 

bkp_flag_clear (); 

bkp_interrupt_flag_get 

The description of bkp_interrupt_flag_get is shown as below: 

Table 3-61. Function bkp_interrupt_flag_get 

Function name bkp_interrupt_flag_get 

Function prototype FlagStatus bkp_interrupt_flag_get(void); 

Function descriptions get tamper interrupt flag state 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

FlagStatus SET or RESET 

Example: 

FlagStatus bkp_flag = RESET; 

/* get tamper interrupt flag state */ 

bkp_flag = bkp_interrupt_flag_get (); 

bkp_interrupt_flag_clear 

The description of bkp_interrupt_flag_clear is shown as below: 

Table 3-62. Function bkp_interrupt_flag_clear 

Function name bkp_interrupt_flag_clear 

Function prototype void bkp_interrupt_flag_clear(void); 

Function descriptions clear tamper interrupt flag state 

Precondition - 
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The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* clear tamper interrupt flag state */ 

bkp_interrupt_flag_clear (); 

3.4. CAN 

CAN bus (for Controller Area Network) is a bus standard designed to allow microcontrollers 

and devices to communicate with each other without a host computer. The CAN registers are 

listed in chapter 3.4.1, the CAN firmware functions are introduced in chapter 3.4.2. 

3.4.1. Descriptions of Peripheral registers 

CAN registers are listed in the table shown as below: 

Table 3-63. CAN Registers 

Registers Descriptions 

CAN_CTL Control register 

CAN_STAT Status register 

CAN_TSTAT Transmit status register 

CAN_RFIFO0 Receive message FIFO0 register 

CAN_RFIFO1 Receive message FIFO1 register 

CAN_INTEN Interrupt enable register 

CAN_ERR Error register 

CAN_BT Bit timing register 

CAN_TMIx Transmit mailbox identifier register 

CAN_TMPx Transmit mailbox property register 

CAN_TMDATA0x Transmit mailbox data0 register 

CAN_TMDATA1x Transmit mailbox data1 register 

CAN_RFIFOMIx Receive FIFO mailbox identifier register 

CAN_RFIFOMPx Receive FIFO mailbox property register 

CAN_RFIFOMDAT

A0x 
Receive FIFO mailbox data0 register 

CAN_RFIFOMDAT

A1x 
Receive FIFO mailbox data1 register 
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Registers Descriptions 

CAN_FCTL Filter control register 

CAN_FMCFG Filter mode configuration register 

CAN_FSCFG Filter scale configuration register 

CAN_FAFIFO Filter associated FIFO registe 

CAN_FW Filter working register 

CAN_FxDATAy Filter x data y register 

3.4.2. Descriptions of Peripheral functions 

CAN firmware functions are listed in the table shown as below: 

Table 3-64. CAN firmware function 

Function name Function description 

can_deinit deinitialize CAN 

can_struct_para_init initialize CAN parameter struct with a default value 

can_init initialize CAN 

can_filter_init initialize CAN filter 

can1_filter_start_bank set can1 fliter start bank number 

can_debug_freeze_enable CAN debug freeze enable 

can_debug_freeze_disable CAN debug freeze disable 

can_time_trigger_mode_enable CAN time triggle mode enable 

can_time_trigger_mode_disable CAN time triggle mode disable 

can_message_transmit transmit CAN message 

can_transmit_states get CAN transmit state 

can_transmission_stop stop CAN transmission 

can_message_receive CAN receive message 

can_fifo_release CAN release fifo 

can_receive_message_length_get CAN receive message length 

can_working_mode_set CAN working mode 

can_wakeup CAN wakeup from sleep mode 

can_error_get CAN get error 

can_receive_error_number_get get CAN receive error number 

can_transmit_error_number_get get CAN transmit error number 

can_interrupt_enable CAN interrupt enable 

can_interrupt_disable CAN interrupt disable 

can_flag_get CAN get flag state 

can_flag_clear CAN clear flag state 

can_interrupt_flag_get CAN get interrupt flag state 

can_interrupt_flag_clear CAN clear interrupt flag state 
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Structure can_parameter_struct 

Table 3-65. Structure can_parameter_struct 

Member name Function description 

working_mode CAN working mode 

resync_jump_width CAN resynchronization jump width 

time_segment_1 time segment 1 

time_segment_2 time segment 2 

time_triggered time triggered communication mode 

auto_bus_off_recov

ery 
automatic bus-off recovery 

auto_wake_up automatic wake-up mode 

auto_retrans automatic retransmission mode 

rec_fifo_overwrite receive FIFO overwrite mode 

trans_fifo_order transmit FIFO order 

prescaler baudrate prescaler 

Structure can_trasnmit_message_struct 

Table 3-66. Structure can_trasnmit_message_struct 

Member name Function description 

tx_sfid standard format frame identifier 

tx_efid extended format frame identifier 

tx_ff format of frame, standard or extended format 

tx_ft type of frame, data or remote 

tx_dlen data length 

tx_data[8] transmit data 

Structure can_receive_message_struct 

Table 3-67. Structure can_receive_message_struct 

Member name Function description 

rx_sfid standard format frame identifier 

rx_efid extended format frame identifier 

rx_ff format of frame, standard or extended format 

rx_ft type of frame, data or remote 

rx_dlen data length 

rx_data[8] receive data 

rx_fi filtering index 
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Structure can_filter_parameter_struct 

Table 3-68. Structure can_filter_parameter_struct 

Member name Function description 

filter_list_high filter list number high bits 

filter_list_low filter list number low bits 

filter_mask_high filter mask number high bits 

filter_mask_low filter mask number low bits 

filter_fifo_number receive FIFO associated with the filter 

filter_number filter number 

filter_mode filter mode, list or mask 

filter_bits filter scale 

filter_enable filter work or not 

can_deinit 

The description of can_deinit is shown as below: 

Table 3-69. Function can_deinit 

Function name can_deinit 

Function prototype void can_deinit(uint32_t can_periph); 

Function descriptions deinitialize CAN 

Precondition - 

The called functions rcu_periph_reset_enable/ rcu_periph_reset_disable 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Function name can_deinit 

Function prototype void can_deinit(uint32_t can_periph); 

Function descriptions deinitialize CAN 

Precondition - 

The called functions rcu_periph_reset_enable/ rcu_periph_reset_disable 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 
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Example: 

/* CAN0 deinitialize*/ 

can_deinit (CAN0); 

can_struct_para_init 

The description of can_struct_para_init is shown as below: 

Table 3-70. Function can_struct_para_init 

Function name can_struct_para_init 

Function prototype void can_struct_para_init(can_struct_type_enum type, void* p_struct) 

Function descriptions initialize CAN parameter struct with a default value 

Precondition - 

The called functions - 

Input parameter{in} 

type CAN peripheral 

CAN_INIT_STRUCT CAN initiliaze parameters struct 

CAN_FILTER_STRUC

T 
CAN filter parameters struct 

CAN_TX_MESSAGE_S

TRUCT 
CAN transmit message struct 

CAN_RX_MESSAGE_

STRUCT 
CAN receive message struct 

Output parameter{out} 

p_struct the struct pointer that needs initialize 

Return value 

- - 

Example: 

can_parameter_struct can_init; 

can_struct_para_init (CAN_INIT_STRUCT, &can_init); 

can_init 

The description of can_init is shown as below: 

Table 3-71. Function can_init 

Function name can_init 

Function prototype 
ErrStatus can_init(uint32_t can_periph, can_parameter_struct* 

can_parameter_init); 

Function descriptions initialize CAN 

Precondition can_struct_para_init() 

The called functions - 
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Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

can_parameter_init 

CAN parameter initialization stuct, the structure members can refer to 

members of the structure Table 3-65. Structure 

can_parameter_struct 

Output parameter{out} 

- - 

Return value 

ErrStatus SUCCESS / ERROR 

Function name can_init 

Function prototype 
ErrStatus can_init(uint32_t can_periph, can_parameter_struct* 

can_parameter_init); 

Function descriptions initialize CAN 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

can_parameter_init 

CAN parameter initialization stuct, the structure members can refer to 

members of the structure Table 3-65. Structure 

can_parameter_struct 

Output parameter{out} 

- - 

Return value 

ErrStatus SUCCESS / ERROR 

Example: 

/* CAN0 initialize*/ 

can_init (CAN0); 

can_filter_init 

The description of can_filter_init is shown as below: 

Table 3-72. Function can_filter_init 

Function name can_filter_init 

Function prototype void can_filter_init(can_filter_parameter_struct* can_filter_parameter_init); 

Function descriptions initialize CAN filter 

Precondition can_struct_para_init() 

The called functions - 
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Input parameter{in} 

can_filter_parameter_i

nit 

CAN filter initialization stuct, the structure members can refer to members of 

the structure Table 3-68. Structure can_filter_parameter_struct 

Output parameter{out} 

- - 

Return value 

- - 

Function name can_filter_init 

Function prototype void can_filter_init(can_filter_parameter_struct* can_filter_parameter_init); 

Function descriptions initialize CAN filter 

Precondition - 

The called functions - 

Input parameter{in} 

can_filter_parameter_i

nit 

CAN filter initialization stuct, the structure members can refer to members of 

the structure Table 3-68. Structure can_filter_parameter_struct 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* initialize CAN filter */ 

can_filter_init(&can_filter); 

can1_filter_start_bank 

The description of can1_filter_start_bank is shown as below: 

Table 3-73. Function can1_filter_start_bank 

Function name can1_filter_start_bank 

Function prototype void can1_filter_start_bank(uint8_t start_bank); 

Function descriptions set CAN1 fliter start bank number 

Precondition - 

The called functions - 

Input parameter{in} 

start_bank CAN1 start bank number 

1..27 start number 

Output parameter{out} 

- - 

Return value 

- - 

Example: 
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/* set CAN1 fliter start bank number 15*/ 

can1_filter_start_bank (15); 

can_debug_freeze_enable 

The description of can_debug_freeze_enable is shown as below: 

Table 3-74. Function can_debug_freeze_enable 

Function name can_debug_freeze_enable 

Function prototype void can_debug_freeze_enable(uint32_t can_periph); 

Function descriptions enable CAN debug freeze 

Precondition - 

The called functions dbg_periph_enable 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Function name can_debug_freeze_enable 

Function prototype void can_debug_freeze_enable(uint32_t can_periph); 

Function descriptions enable CAN debug freeze 

Precondition - 

The called functions dbg_periph_enable 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable CAN0 debug freeze */ 

can_debug_freeze_enable (CAN0); 

can_debug_freeze_disable 

The description of can_debug_freeze_disable is shown as below: 

Table 3-75. Function can_debug_freeze_disable 

Function name can_debug_freeze_disable 
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Function prototype void can_debug_freeze_disable(uint32_t can_periph); 

Function descriptions disable CAN debug freeze 

Precondition - 

The called functions dbg_periph_disable 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Function name can_debug_freeze_disable 

Function prototype void can_debug_freeze_disable(uint32_t can_periph); 

Function descriptions disable CAN debug freeze 

Precondition - 

The called functions dbg_periph_disable 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable CAN0 debug freeze */ 

can_debug_freeze_disable (CAN0); 

can_time_trigger_mode_enable 

The description of can_time_trigger_mode_enable is shown as below: 

Table 3-76. Function can_time_trigger_mode_enable 

Function name can_time_trigger_mode_enable 

Function prototype void can_time_trigger_mode_enable(uint32_t can_periph); 

Function descriptions enable CAN time trigger mode 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 
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Return value 

- - 

Function name can_time_trigger_mode_enable 

Function prototype void can_time_trigger_mode_enable(uint32_t can_periph); 

Function descriptions enable CAN time trigger mode 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable CAN0 time trigger mode */ 

can_time_trigger_mode_enable (CAN0); 

can_time_trigger_mode_disable 

The description of can_time_trigger_mode_disable is shown as below: 

Table 3-77. Function can_time_trigger_mode_disable 

Function name can_time_trigger_mode_disable 

Function prototype void can_time_trigger_mode_disable(uint32_t can_periph); 

Function descriptions disable CAN time trigger mode 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Function name can_time_trigger_mode_disable 

Function prototype void can_time_trigger_mode_disable(uint32_t can_periph); 

Function descriptions disable CAN time trigger mode 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 
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CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable CAN0 time trigger mode */ 

can_time_trigger_mode_disable (CAN0); 

can_message_transmit 

The description of can_message_transmit is shown as below: 

Table 3-78. Function can_message_transmit 

Function name can_message_transmit 

Function prototype 
uint8_t can_message_transmit(uint32_t can_periph, 

can_trasnmit_message_struct* transmit_message); 

Function descriptions transmit CAN message 

Precondition can_struct_para_init() 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

transmit_message 

CAN transmit message stuct, the structure members can refer to members 

of the structure Table 3-66. Structure 

can_trasnmit_message_struct 

Output parameter{out} 

- - 

Return value 

uint8_t 0x00-0x03 

Function name can_message_transmit 

Function prototype 
uint8_t can_message_transmit(uint32_t can_periph, 

can_trasnmit_message_struct* transmit_message); 

Function descriptions transmit CAN message 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

transmit_message CAN transmit message stuct, the structure members can refer to members 
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of the structure Table 3-66. Structure 

can_trasnmit_message_struct 

Output parameter{out} 

- - 

Return value 

uint8_t 0x00-0x03 

Example: 

/* CAN0 transmit message and return the mailbox number*/ 

uint8_t transmit_mailbox = 0; 

transmit_mailbox = can_message_transmit(CAN0, &transmit_message); 

can_transmit_states 

The description of can_transmit_states is shown as below: 

Table 3-79. Function can_transmit_states 

Function name can_transmit_states 

Function prototype 
can_transmit_state_enum can_transmit_states(uint32_t can_periph, uint8_t 

mailbox_number); 

Function descriptions get CAN transmit state 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

mailbox_number Mailbox number 

CAN_MAILBOXx CAN_MAILBOXx(x=0,1,2) 

Output parameter{out} 

- - 

Return value 

can_transmit_state_e

num 
0..4 

Function name can_transmit_states 

Function prototype 
can_transmit_state_enum can_transmit_states(uint32_t can_periph, uint8_t 

mailbox_number); 

Function descriptions get CAN transmit state 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 
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CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

mailbox_number Mailbox number 

CAN_MAILBOXx CAN_MAILBOXx(x=0,1,2) 

Output parameter{out} 

- - 

Return value 

can_transmit_state_e

num 
0..4 

Example: 

/* CAN0 mailbox0 transmit state */ 

uint8_t transmit_state = 0; 

transmit_state = can_transmit_states (CAN0, CAN_MAILBOX0); 

can_transmission_stop 

The description of can_transmission_stopt is shown as below: 

Table 3-80. Function can_transmission_stop 

Function name can_transmission_stop 

Function prototype void can_transmission_stop(uint32_t can_periph, uint8_t mailbox_number); 

Function descriptions stop CAN transmission 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

mailbox_number Mailbox number 

CAN_MAILBOXx CAN_MAILBOXx(x=0,1,2) 

Output parameter{out} 

- - 

Return value 

- - 

Function name can_transmission_stop 

Function prototype void can_transmission_stop(uint32_t can_periph, uint8_t mailbox_number); 

Function descriptions stop CAN transmission 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 
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CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

mailbox_number Mailbox number 

CAN_MAILBOXx CAN_MAILBOXx(x=0,1,2) 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* stop CAN0 mailbox0 transmission */ 

can_transmission_stop (CAN0, CAN_MAILBOX0); 

can_message_receive 

The description of can_message_receive is shown as below: 

Table 3-81. Function can_message_receive 

Function name can_message_receive 

Function prototype 
void can_message_receive(uint32_t can_periph, uint8_t fifo_number, 

can_receive_message_struct* receive_message); 

Function descriptions CAN receive message 

Precondition can_struct_para_init() 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

fifo_number FIFO number 

CAN_FIFOx CAN_FIFOx(x=0,1) 

Input parameter{in} 

receive_message 
CAN message receive stuct, the structure members can refer to members 

of the structure Table 3-67. Structure can_receive_message_struct 

Output parameter{out} 

- - 

Return value 

- - 

Function name can_message_receive 

Function prototype 
void can_message_receive(uint32_t can_periph, uint8_t fifo_number, 

can_receive_message_struct* receive_message); 

Function descriptions CAN receive message 

Precondition - 

The called functions - 
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Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

fifo_number FIFO number 

CAN_FIFOx CAN_FIFOx(x=0,1) 

Input parameter{in} 

receive_message 
CAN message receive stuct, the structure members can refer to members 

of the structure Table 3-67. Structure can_receive_message_struct 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* CAN0 FIFO0 receive message */ 

can_message_receive(CAN0, CAN_FIFO0, &receive_message); 

can_fifo_release 

The description of can_fifo_release is shown as below: 

Table 3-82. Function can_fifo_release 

Function name can_fifo_release 

Function prototype void can_fifo_release(uint32_t can_periph, uint8_t fifo_number); 

Function descriptions release FIFO0 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

fifo_number FIFO number 

CAN_FIFOx CAN_FIFOx(x=0,1) 

Output parameter{out} 

- - 

Return value 

- - 

Function name can_fifo_release 

Function prototype void can_fifo_release(uint32_t can_periph, uint8_t fifo_number); 

Function descriptions release FIFO0 

Precondition - 

The called functions - 
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Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

fifo_number FIFO number 

CAN_FIFOx CAN_FIFOx(x=0,1) 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* CAN0 release FIFO0*/ 

can_fifo_release (CAN0, CAN_FIFO0); 

can_receive_message_length_get 

The description of can_receive_message_length_get is shown as below: 

Table 3-83. Function can_receive_message_length_get 

Function name can_receive_message_length_get 

Function prototype 
uint8_t can_receive_message_length_get(uint32_t can_periph, uint8_t 

fifo_number); 

Function descriptions CAN receive message length 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

fifo_number FIFO number 

CAN_FIFOx CAN_FIFOx(x=0,1) 

Output parameter{out} 

- - 

Return value 

uint8_t 0..3 

Function name can_receive_message_length_get 

Function prototype 
uint8_t can_receive_message_length_get(uint32_t can_periph, uint8_t 

fifo_number); 

Function descriptions CAN receive message length 

Precondition - 

The called functions - 

Input parameter{in} 
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can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

fifo_number FIFO number 

CAN_FIFOx CAN_FIFOx(x=0,1) 

Output parameter{out} 

- - 

Return value 

uint8_t 0..3 

Example: 

/* CAN0 FIFO0 receive message length */ 

uint8_t frame_number = 0; 

frame_number = can_receive_message_length_get (CAN0, CAN_FIFO0); 

can_working_mode_set 

The description of can_working_mode_set is shown as below: 

Table 3-84. Function can_working_mode_set 

Function name can_working_mode_set 

Function prototype 
ErrStatus can_working_mode_set(uint32_t can_periph, uint8_t 

working_mode); 

Function descriptions set CAN working mode 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

can_working_mode Mode select 

CAN_MODE_INITIALIZ

E 
Initialize mode 

CAN_MODE_NORMAL Normal mode 

CAN_MODE_SLEEP Sleep mode 

Output parameter{out} 

- - 

Return value 

ErrStatus SUCCESS / ERROR 

Example: 

/* set CAN0 working at initialize mode */ 
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can_working_mode_set (CAN0, CAN_MODE_INITIALIZE); 

can_wakeup 

The description of can_wakeup is shown as below: 

Table 3-85. Function can_wakeup 

Function name can_wakeup 

Function prototype ErrStatus can_wakeup(uint32_t can_periph); 

Function descriptions wake up CAN 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

ErrStatus SUCCESS / ERROR 

Function name can_wakeup 

Function prototype ErrStatus can_wakeup(uint32_t can_periph); 

Function descriptions wake up CAN 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

ErrStatus SUCCESS / ERROR 

Example: 

/* wake up CAN0 */ 

can_wakeup (CAN0); 

can_error_get 

The description of can_error_get is shown as below: 

Table 3-86. Function can_error_get 

Function name can_error_get 

Function prototype can_error_enum can_error_get(uint32_t can_periph); 

Function descriptions get CAN error type 
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Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

can_error_enum 0..7 

Function name can_error_get 

Function prototype can_error_enum can_error_get(uint32_t can_periph); 

Function descriptions get CAN error type 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

can_error_enum 0..7 

Example: 

/* get CAN0 error type */ 

can_error_get (CAN0); 

can_receive_error_number_get 

The description of can_receive_error_number_get is shown as below: 

Table 3-87. Function can_receive_error_number_get 

Function name can_receive_error_number_get 

Function prototype uint8_t can_receive_error_number_get(uint32_t can_periph); 

Function descriptions get CAN receive error number 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

uint8_t 0..255 
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Function name can_receive_error_number_get 

Function prototype uint8_t can_receive_error_number_get(uint32_t can_periph); 

Function descriptions get CAN receive error number 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

uint8_t 0..255 

Example: 

/* get CAN0 receive error number */ 

can_receive_error_number_get (CAN0); 

can_transmit_error_number_get it 

The description of can_transmit_error_number_get is shown as below: 

Table 3-88. Function can_transmit_error_number_get 

Function name can_transmit_error_number_get 

Function prototype uint8_t can_transmit_error_number_get(uint32_t can_periph); 

Function descriptions get CAN transmit error number 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 

- - 

Return value 

uint8_t 0..255 

Function name can_transmit_error_number_get 

Function prototype uint8_t can_transmit_error_number_get(uint32_t can_periph); 

Function descriptions get CAN transmit error number 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Output parameter{out} 
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- - 

Return value 

uint8_t 0..255 

Example: 

/* get CAN0 transmit error number */ 

can_transmit_error_number_get (CAN0); 

can_interrupt_enable 

The description of can_interrupt_enable is shown as below: 

Table 3-89. Function can_interrupt_enable 

Function name can_interrupt_enable 

Function prototype void can_interrupt_enable(uint32_t can_periph, uint32_t interrupt); 

Function descriptions enable CAN interrupt 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

interrupt Interrupt type 

CAN_INT_TME transmit mailbox empty interrupt enable 

CAN_INT_RFNE0 receive FIFO0 not empty interrupt enable 

CAN_INT_RFF0 receive FIFO0 full interrupt enable 

CAN_INT_RFO0 receive FIFO0 overfull interrupt enable 

CAN_INT_RFNE1 receive FIFO1 not empty interrupt enable 

CAN_INT_RFF1 receive FIFO1 full interrupt enable 

CAN_INT_RFO1 receive FIFO1 overfull interrupt enable 

CAN_INT_WERR warning error interrupt enable 

CAN_INT_PERR passive error interrupt enable 

CAN_INT_BO bus-off interrupt enable 

CAN_INT_ERRN error number interrupt enable 

CAN_INT_ERR error interrupt enable 

CAN_INT_WU wakeup interrupt enable 

CAN_INT_SLPW sleep working interrupt enable 

Output parameter{out} 

- - 

Return value 

- - 

Function name can_interrupt_enable 

Function prototype void can_interrupt_enable(uint32_t can_periph, uint32_t interrupt); 
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Function descriptions enable CAN interrupt 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

interrupt Interrupt type 

CAN_INT_TME transmit mailbox empty interrupt enable 

CAN_INT_RFNE0 receive FIFO0 not empty interrupt enable 

CAN_INT_RFF0 receive FIFO0 full interrupt enable 

CAN_INT_RFO0 receive FIFO0 overfull interrupt enable 

CAN_INT_RFNE1 receive FIFO1 not empty interrupt enable 

CAN_INT_RFF1 receive FIFO1 full interrupt enable 

CAN_INT_RFO1 receive FIFO1 overfull interrupt enable 

CAN_INT_WERR warning error interrupt enable 

CAN_INT_PERR passive error interrupt enable 

CAN_INT_BO bus-off interrupt enable 

CAN_INT_ERRN error number interrupt enable 

CAN_INT_ERR error interrupt enable 

CAN_INT_WU wakeup interrupt enable 

CAN_INT_SLPW sleep working interrupt enable 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* CAN0 transmit mailbox empty interrupt enable */ 

can_interrupt_enable (CAN0, CAN_INT_TME); 

can_interrupt_disable 

The description of can_interrupt_disable is shown as below: 

Table 3-90. Function can_interrupt_disable 

Function name can_interrupt_disable 

Function prototype void can_interrupt_disable(uint32_t can_periph, uint32_t interrupt); 

Function descriptions disable CAN interrupt 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 
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CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

interrupt Interrupt type 

CAN_INT_TME transmit mailbox empty interrupt enable 

CAN_INT_RFNE0 receive FIFO0 not empty interrupt enable 

CAN_INT_RFF0 receive FIFO0 full interrupt enable 

CAN_INT_RFO0 receive FIFO0 overfull interrupt enable 

CAN_INT_RFNE1 receive FIFO1 not empty interrupt enable 

CAN_INT_RFF1 receive FIFO1 full interrupt enable 

CAN_INT_RFO1 receive FIFO1 overfull interrupt enable 

CAN_INT_WERR warning error interrupt enable 

CAN_INT_PERR passive error interrupt enable 

CAN_INT_BO bus-off interrupt enable 

CAN_INT_ERRN error number interrupt enable 

CAN_INT_ERR error interrupt enable 

CAN_INT_WU wakeup interrupt enable 

CAN_INT_SLPW sleep working interrupt enable 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* CAN0 transmit mailbox empty interrupt disable */ 

can_interrupt_disable (CAN0, CAN_INT_TME); 

can_flag_get 

The description of can_flag_get is shown as below: 

Table 3-91. Function can_flag_get 

Function name can_flag_get 

Function prototype FlagStatus can_flag_get(uint32_t can_periph, can_flag_enum flag); 

Function descriptions get CAN flag state 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

flag CAN flags 

CAN_FLAG_MTE2 mailbox 2 transmit error 

CAN_FLAG_MTE1 mailbox 1 transmit error 
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CAN_FLAG_MTE0 mailbox 0 transmit error 

CAN_FLAG_MTF2 mailbox 2 transmit finished 

CAN_FLAG_MTF1 mailbox 1 transmit finished 

CAN_FLAG_MTF0 mailbox 0 transmit finished 

CAN_FLAG_RFO0 receive FIFO0 overfull 

CAN_FLAG_RFF0 receive FIFO0 full 

CAN_FLAG_RFO1 receive FIFO1 overfull 

CAN_FLAG_RFF1 receive FIFO1 full 

CAN_FLAG_BOERR bus-off error 

CAN_FLAG_PERR passive error 

CAN_FLAG_WERR warning error 

Output parameter{out} 

- - 

Return value 

FlagStatus SET / RESET 

Example: 

/* get CAN0 mailbox 0 transmit finished flag */ 

can_flag_get (CAN0, CAN_FLAG_MTF0); 

can_flag_clear 

The description of can_flag_clear is shown as below: 

Table 3-92. Function can_flag_clear 

Function name can_flag_clear 

Function prototype void can_flag_clear(uint32_t can_periph, can_flag_enum flag); 

Function descriptions clear CAN flag state 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

flag CAN flags 

CAN_FLAG_MTE2 mailbox 2 transmit error 

CAN_FLAG_MTE1 mailbox 1 transmit error 

CAN_FLAG_MTE0 mailbox 0 transmit error 

CAN_FLAG_MTF2 mailbox 2 transmit finished 

CAN_FLAG_MTF1 mailbox 1 transmit finished 

CAN_FLAG_MTF0 mailbox 0 transmit finished 

CAN_FLAG_RFO0 receive FIFO0 overfull 

CAN_FLAG_RFF0 receive FIFO0 full 
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CAN_FLAG_RFO1 receive FIFO1 overfull 

CAN_FLAG_RFF1 receive FIFO1 full 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* clear CAN0 mailbox 0 transmit error flag*/ 

can_flag_clear (CAN0, CAN_FLAG_MTE0); 

can_interrupt_flag_get 

The description of can_interrupt_flag_get is shown as below: 

Table 3-93. Function can_interrupt_flag_get 

Function name can_interrupt_flag_get 

Function prototype 
FlagStatus can_interrupt_flag_get(uint32_t can_periph, 

can_interrupt_flag_enum flag); 

Function descriptions get CAN interrupt flag state 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

flag CAN interrupt flags 

CAN_INT_FLAG_SLPI

F 
status change interrupt flag of sleep working mode entering 

CAN_INT_FLAG_WUIF status change interrupt flag of wakeup from sleep working mode 

CAN_INT_FLAG_ERRI

F 
error interrupt flag 

CAN_INT_FLAG_MTF2 mailbox 2 transmit finished interrupt flag 

CAN_INT_FLAG_MTF1 mailbox 1 transmit finished interrupt flag 

CAN_INT_FLAG_MTF0 mailbox 0 transmit finished interrupt flag 

CAN_INT_FLAG_RFO0 receive FIFO0 overfull interrupt flag 

CAN_INT_FLAG_RFF0 receive FIFO0 full interrupt flag 

CAN_INT_FLAG_RFO1 receive FIFO1 overfull interrupt flag 

CAN_INT_FLAG_RFF1 receive FIFO1 full interrupt flag 

Output parameter{out} 

- - 

Return value 

FlagStatus SET / RESET 
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Example: 

/* get CAN0 mailbox 0 transmit finished interrupt flag */ 

can_interrupt_flag_get (CAN0, CAN_INT_FLAG_MTF0); 

can_interrupt_flag_clear 

The description of can_interrupt_flag_clear is shown as below: 

Table 3-94. Function can_interrupt_flag_clear 

Function name can_interrupt_flag_clear 

Function prototype 
void can_interrupt_flag_clear(uint32_t can_periph, can_interrupt_flag_enum 

flag); 

Function descriptions clear CAN interrupt flag state 

Precondition - 

The called functions - 

Input parameter{in} 

can_periph CAN peripheral 

CANx(x=0,1) CAN peripheral selection 

Input parameter{in} 

flag CAN interrupt flags 

CAN_INT_FLAG_SLPI

F 
status change interrupt flag of sleep working mode entering 

CAN_INT_FLAG_WUIF status change interrupt flag of wakeup from sleep working mode 

CAN_INT_FLAG_ERRI

F 
error interrupt flag 

CAN_INT_FLAG_MTF2 mailbox 2 transmit finished interrupt flag 

CAN_INT_FLAG_MTF1 mailbox 1 transmit finished interrupt flag 

CAN_INT_FLAG_MTF0 mailbox 0 transmit finished interrupt flag 

CAN_INT_FLAG_RFO0 receive FIFO0 overfull interrupt flag 

CAN_INT_FLAG_RFF0 receive FIFO0 full interrupt flag 

CAN_INT_FLAG_RFO1 receive FIFO1 overfull interrupt flag 

CAN_INT_FLAG_RFF1 receive FIFO1 full interrupt flag 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* clear CAN0 mailbox 0 transmit finished interrupt flag */ 

can_interrupt_flag_clear (CAN0, CAN_INT_FLAG_MTF0); 
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3.5. CRC 

A cyclic redundancy check (CRC) is an error-detecting code commonly used in digital 

networks and storage devices to detect accidental changes to raw data. The CRC registers 

are listed in chapter 3.5.1, the CRC firmware functions are introduced in chapter 3.5.2. 

3.5.1. Descriptions of Peripheral registers 

CRC registers are listed in the table shown as below: 

Table 3-95. CRC Registers 

Registers Descriptions 

CRC_DATA CRC data register 

CRC_FDATA CRC free data register 

CRC_CTL CRC control register 

3.5.2. Descriptions of Peripheral functions 

CRC firmware functions are listed in the table shown as below: 

Table 3-96. CRC firmware function 

Function name Function description 

crc_deinit deinit CRC calculation unit 

crc_data_register_reset reset data register to the value of initializaiton data register 

crc_data_register_read read the data register 

crc_free_data_register_read read the free data register 

crc_free_data_register_write write the free data register 

crc_single_data_calculate CRC calculate a 32-bit data 

crc_block_data_calculate CRC calculate a 32-bit data array 

crc_deinit 

The description of crc_deinit is shown as below: 

Table 3-97. Function crc_deinit 

Function name crc_deinit 

Function prototype void crc_deinit(void); 

Function descriptions deinit CRC calculation unit 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 
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Return value 

- - 

Example: 

/* reset crc */ 

crc_deinit(); 

crc_data_register_reset 

The description of crc_data_register_reset is shown as below: 

Table 3-98. Function crc_data_register_reset 

Function name crc_data_register_reset 

Function prototype void crc_data_register_reset(void); 

Function descriptions reset data register(CRC_DATA) to the value of 0xFFFFFFFF 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* reset crc data register */ 

crc_data_register_reset (); 

crc_data_register_read 

The description of crc_data_register_read is shown as below: 

Table 3-99. Function crc_data_register_read 

Function name crc_data_register_read 

Function prototype uint32_t crc_data_register_read(void); 

Function descriptions read the value of the data register 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 
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uint32_t 32-bit value of the data register (0-0xFFFFFFFF) 

Example: 

/* read crc data register */ 

uint32_t crc_value = 0; 

crc_value = crc_data_register_read(); 

crc_free_data_register_read 

The description of crc_free_data_register_read is shown as below: 

Table 3-100. Function crc_free_data_register_read 

Function name crc_free_data_register_read 

Function prototype uint8_t crc_free_data_register_read(void); 

Function descriptions read the value of the free data register 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

uint8_t 8-bit value of the free data register (0-0xFF) 

Example: 

/* read crc free data register */ 

uint8_t crc_value = 0; 

crc_value = crc_free_data_register_read(); 

crc_free_data_register_write 

The description of crc_free_data_register_write is shown as below: 

Table 3-101. Function crc_free_data_register_write 

Function name crc_free_data_register_write 

Function prototype void crc_free_data_register_write(uint8_t free_data); 

Function descriptions write data to the free data register 

Precondition - 

The called functions - 

Input parameter{in} 

free_data specify 8-bit data  

Output parameter{out} 
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- - 

Return value 

- - 

Example: 

/* write the free data register */ 

crc_free_data_register_write(0x11); 

crc_single_data_calculate 

The description of crc_single_data_calculate is shown as below: 

Table 3-102. Function crc_single_data_calculate 

Function name crc_single_data_calculate 

Function prototype uint32_t crc_single_data_calculate(uint32_t sdata); 

Function descriptions calculate the CRC value of a 32-bit data 

Precondition - 

The called functions - 

Input parameter{in} 

sdata specify 32-bit data 

Output parameter{out} 

- - 

Return value 

uint32_t 32-bit CRC calculate value (0-0xFFFFFFFF) 

Example: 

/* CRC calculate a 32-bit data */ 

uint32_t val = 0, valcrc = 0; 

val = (uint32_t)0xabcd1234; 

rcu_periph_clock_enable(RCU_CRC); 

valcrc = crc_single_data_calculate(val); 

crc_block_data_calculate 

The description of crc_block_data_calculate is shown as below: 

Table 3-103. Function crc_block_data_calculate 

Function name crc_block_data_calculate 

Function prototype uint32_t crc_block_data_calculate(uint32_t array[], uint32_t size); 

Function descriptions calculate the CRC value of an array of 32-bit values 

Precondition - 

The called functions - 
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Input parameter{in} 

array pointer to an array of 32 bit data words 

Input parameter{in} 

size size of the array 

Output parameter{out} 

- - 

Return value 

uint32_t 32-bit CRC calculate value (0-0xFFFFFFFF) 

Example: 

/* CRC calculate a 32-bit data array */ 

#define BUFFER_SIZE          6 

uint32_t valcrc = 0; 

static const uint32_t data_buffer[BUFFER_SIZE] = { 

0x00001111, 0x00002222, 0x00003333, 0x00004444, 0x00005555, 0x00006666}; 

rcu_periph_clock_enable(RCU_CRC); 

valcrc = crc_block_data_calculate((uint32_t *) data_buffer, BUFFER_SIZE); 

3.6. DAC 

The Digital-to-analog converter converts 12-bit digital data to a voltage on the external pins. 

The DAC registers are listed in chapter 3.6.1, the DAC firmware functions are introduced in 

chapter 3.6.2. GD32F330xxxx do not have DAC peripheral. 

3.6.1. Descriptions of Peripheral registers 

DAC registers are listed in the table shown as below: 

Table 3-104. DAC Registers 

Registers Descriptions 

DAC_CTL DAC control register 

DAC_SWT DAC software trigger register 

DAC0_R12DH DAC0 12-bit right-aligned data holding register 

DAC0_L12DH DAC0 12-bit left-aligned data holding register 

DAC0_R8DH DAC0 8-bit right-aligned data holding register 

DAC1_R12DH DAC1 12-bit right-aligned data holding register 

DAC1_L12DH DAC1 12-bit left-aligned data holding register 

DAC1_R8DH DAC1 8-bit right-aligned data holding register 

DACC_R12DH DAC concurrent mode 12-bit right-aligned data holding register 

DACC_L12DH DAC concurrent mode 12-bit left-aligned data holding register 
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Registers Descriptions 

DACC_R8DH DAC concurrent mode 8-bit right-aligned data holding register 

DAC0_DO DAC0 data output register 

DAC1_DO DAC1 data output register 

3.6.2. Descriptions of Peripheral functions 

DAC registers are listed in the table shown as below: 

Table 3-105. DAC firmware function 

Function name Function description 

dac_deinit deinitialize DAC 

dac_enable enable DAC 

dac_disable disable DAC 

dac_dma_enable dac_dma_enable 

dac_dma_disable dac_dma_disable 

dac_output_buffer_enable enable DAC output buffer 

dac_output_buffer_disable disable DAC output buffer 

dac_output_value_get get the last data output value 

dac_data_set set DAC data holding register value 

dac_trigger_enable enable DAC trigger 

dac_trigger_disable disable DAC trigger 

dac_trigger_source_config configure DAC trigger source 

dac_software_trigger_enable enable DAC software trigger 

dac_software_trigger_disable disable DAC software trigger 

dac_wave_mode_config configure DAC wave mode 

dac_wave_bit_width_config configure DAC wave bit width 

dac_lfsr_noise_config configure DAC LFSR noise mode 

dac_triangle_noise_config configure DAC triangle noise mode 

dac_concurrent_enable enable DAC concurrent mode 

dac_concurrent_disable disable DAC concurrent mode 

dac_concurrent_software_trigger_enable enable DAC concurrent software trigger 

dac_concurrent_software_trigger_disable disable DAC concurrent software trigger 

dac_concurrent_output_buffer_enable enable DAC concurrent buffer function 

dac_concurrent_output_buffer_disable disable DAC concurrent buffer function 

dac_concurrent_data_set set DAC concurrent mode data holding register value 

dac_deinit 

The description of dac_deinit is shown as below: 

Table 3-106. Function dac_deinit 

Function name dac_deinit 

Function prototype void dac_deinit(void) 
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Function descriptions deinitialize DAC 

Precondition - 

The called functions rcu_periph_reset_enable / rcu_periph_reset_disable 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* deinitialize DAC */ 

dac_deinit(); 

dac_enable 

The description of dac_enable is shown as below: 

Table 3-107. Function dac_enable 

Function name dac_enable 

Function prototype void dac_enable(uint32_t dac_periph) 

Function descriptions enable DAC 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable DAC */ 

dac_enable(DAC0); 

dac_disable 

The description of dac_disable is shown as below: 

Table 3-108. Function dac_disable 

Function name dac_disable 

Function prototype void dac_disable(uint32_t dac_periph) 
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Function descriptions disable DAC 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable DAC */ 

dac_disable(DAC0); 

dac_dma_enable 

The description of dac_dma_enable is shown as below: 

Table 3-109. Function dac_dma_enable 

Function name dac_dma_enable 

Function prototype void dac_dma_enable(uint32_t dac_periph) 

Function descriptions enable DAC DMA function 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable DAC DMA function */ 

dac_dma_enable(DAC0); 

dac_dma_disable 

The description of dac_dma_disable is shown as below: 

Table 3-110. Function dac_dma_disable 

Function name dac_dma_disable 
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Function prototype void dac_dma_disable(uint32_t dac_periph) 

Function descriptions disable DAC DMA function 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable DAC DMA function */ 

dac_dma_disable(DAC0); 

dac_output_buffer_enable 

The description of dac_output_buffer_enable is shown as below: 

Table 3-111. Function dac_output_buffer_enable 

Function name dac_output_buffer_enable 

Function prototype void dac_output_buffer_enable(uint32_t dac_periph) 

Function descriptions enable DAC output buffer 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable DAC output buffer */ 

dac_output_buffer_enable(DAC0); 

dac_output_buffer_disable 

The description of dac_output_buffer_disable is shown as below: 
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Table 3-112. Function dac_output_buffer_disable 

Function name dac_output_buffer_disable 

Function prototype void dac_output_buffer_disable(uint32_t dac_periph) 

Function descriptions disable DAC output buffer 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable DAC output buffer */ 

dac_output_buffer_disable(DAC0); 

dac_output_value_get 

The description of dac_output_value_get is shown as below: 

Table 3-113. Function dac_output_value_get 

Function name dac_output_value_get 

Function prototype uint16_t dac_output_value_get(uint32_t dac_periph) 

Function descriptions get DAC output value 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Output parameter{out} 

- dac output data 

Return value 

uint16_t DAC output data (0x0000 ï 0x07FF) 

Example: 

/* get DAC output value */ 

uint16_t data = 0; 

data = dac_output_value_get(DAC0); 
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dac_data_set 

The description of dac_data_set is shown as below: 

Table 3-114. Function dac_data_set 

Function name dac_data_set 

Function prototype void dac_data_set(uint32_t dac_periph, uint32_t dac_align, uint16_t data) 

Function descriptions set the DAC specified data holding register value 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Input parameter{in} 

dac_align DAC align mode 

DAC_ALIGN_8B_R data right 8b alignment 

DAC_ALIGN_12B_R data right 12b alignment 

DAC_ALIGN_12B_L data left 12b alignment 

Input parameter{in} 

data The data sending to holding register 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* set the DAC specified data holding register value */ 

dac_data_set(DAC0,DAC_ALIGN_8B_R,0xff); 

dac_trigger_enable 

The description of dac_trigger_enable is shown as below: 

Table 3-115. Function dac_trigger_enable 

Function name dac_trigger_enable 

Function prototype void dac_trigger_enable(uint32_t dac_periph) 

Function descriptions enable DAC trigger 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Output parameter{out} 

- - 
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Return value 

- - 

Example: 

/* enable DAC trigger */ 

dac_trigger_enable(DAC0); 

dac_trigger_disable 

The description of dac_trigger_disable is shown as below: 

Table 3-116. Function dac_trigger_disable 

Function name dac_trigger_disable 

Function prototype void dac_trigger_disable(uint32_t dac_periph) 

Function descriptions disable DAC trigger 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable DAC trigger */ 

dac_trigger_disable(DAC0); 

dac_trigger_source_config 

The description of dac_trigger_source_config is shown as below: 

Table 3-117. Function dac_trigger_source_config 

Function name dac_trigger_source_config 

Function prototype void dac_trigger_source_config(uint32_t dac_periph, uint32_t triggersource) 

Function descriptions set DAC trigger source 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Input parameter{in} 
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triggersource external triggers of DAC 

DAC_TRIGGER_T1_T

RGO 
TIMER1 TRGO 

DAC_TRIGGER_T2_T

RGO 
TIMER2 TRGO 

DAC_TRIGGER_T5_T

RGO 
TIMER5 TRGO 

DAC_TRIGGER_T14_T

RGO 
TIMER14 TRGO 

DAC_TRIGGER_EXTI_

9 
EXTI interrupt line9 event 

DAC_TRIGGER_SOFT

WARE 
software trigger 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* set DAC trigger source*/ 

dac_trigger_source_config(DAC0,DAC_TRIGGER_T1_TRGO); 

dac_software_trigger_enable 

The description of dac_software_trigger_enable is shown as below: 

Table 3-118. Function dac_software_trigger_enable 

Function name dac_software_trigger_enable 

Function prototype void dac_software_trigger_enable(uint32_t dac_periph) 

Function descriptions enable DAC software trigger 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable DAC software trigger */ 

dac_software_trigger_enable(DAC0); 
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dac_software_trigger_disable 

The description of dac_software_trigger_disable is shown as below: 

Table 3-119. Function dac_software_trigger_disable 

Function name dac_software_trigger_disable 

Function prototype void dac_software_trigger_disable(uint32_t dac_periph) 

Function descriptions disable DAC software trigger 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable DAC software trigger */ 

dac_software_trigger_disable(DAC0); 

dac_wave_mode_config 

The description of dac_wave_mode_config is shown as below: 

Table 3-120. Function dac_wave_mode_config 

Function name dac_wave_mode_config 

Function prototype void dac_wave_mode_config(uint32_t dac_periph, uint32_t wave_mode) 

Function descriptions configure DAC wave mode 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Input parameter{in} 

wave_mode wave_mode 

DAC_WAVE_DISABLE wave disable 

DAC_WAVE_MODE_L

FSR 
LFSR noise mode 

DAC_WAVE_MODE_T

RIANGLE 
triangle noise mode 

Output parameter{out} 

- - 
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Return value 

- - 

Example: 

/* configure DAC wave mode */ 

dac_wave_mode_config(DAC0,DAC_WAVE_DISABLE); 

dac_wave_bit_width_config 

The description of dac_wave_bit_width_config is shown as below: 

Table 3-121. Function dac_wave_bit_width_config 

Function name dac_wave_bit_width_config 

Function prototype void dac_wave_bit_width_config(uint32_t dac_periph, uint32_t bit_width) 

Function descriptions configure DAC wave bit width 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Input parameter{in} 

bit_width noise wave bit width 

DAC_WAVE_BIT_WID

TH_x 
x = 1..12 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure DAC wave bit width */ 

dac_wave_bit_width_config(DAC0,DAC_WAVE_BIT_WIDTH_1); 

dac_lfsr_noise_config 

The description of dac_lfsr_noise_config is shown as below: 

Table 3-122. Function dac_lfsr_noise_config 

Function name dac_lfsr_noise_config 

Function prototype void dac_lfsr_noise_config(uint32_t dac_periph, uint32_t unmask_bits) 

Function descriptions configure DAC LFSR noise mode 

Precondition - 

The called functions - 
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Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Input parameter{in} 

unmask_bits noise wave unmask bit width 

DAC_LFSR_BIT0 unmask the LFSR bit0 

DAC_LFSR_BITSx_0 unmask the LFSR bits[x:0],x=1..11 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure DAC LFSR noise mode */ 

dac_lfsr_noise_config(DAC0,DAC_LFSR_BIT0); 

dac_triangle_noise_config 

The description of dac_triangle_noise_config is shown as below: 

Table 3-123. Function dac_triangle_noise_config 

Function name dac_triangle_noise_config 

Function prototype void dac_triangle_noise_config(uint32_t dac_periph, uint32_t amplitude) 

Function descriptions configure DAC triangle noise mode 

Precondition - 

The called functions - 

Input parameter{in} 

dac_periph peripheral 

DACx peripheral selection(x=0,1) 

Input parameter{in} 

amplitude the amplitude of triangle noise 

DAC_TRIANGLE_AMP

LITUDE_x 
x = 2n-1(n = 1..12) 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* configure DAC triangle noise mode */ 

dac_triangle_noise_config(DAC0,DAC_TRIANGLE_AMPLITUDE_1); 
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dac_concurrent_enable 

The description of dac_concurrent_enable is shown as below: 

Table 3-124. Function dac_concurrent_enable 

Function name dac_concurrent_enable 

Function prototype void dac_concurrent_enable (void); 

Function descriptions enable DAC concurrent mode 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable DAC concurrent mode */ 

dac_concurrent_enable(); 

dac_concurrent_disable 

The description of dac_concurrent_disable is shown as below: 

Table 3-125. Function dac_concurrent_disable 

Function name dac_concurrent_disable 

Function prototype void dac_concurrent_disable (void); 

Function descriptions disable DAC concurrent mode 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable DAC concurrent mode */ 

dac_concurrent_disable(); 
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dac_concurrent_software_trigger_enable 

The description of dac_concurrent_software_trigger_enable is shown as below: 

Table 3-126. Function dac_concurrent_software_trigger_enable 

Function name dac_concurrent_software_trigger_enable 

Function prototype void dac_concurrent_software_trigger_enable (void); 

Function descriptions enable DAC concurrent software trigger function 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable DAC concurrent software trigger function */ 

dac_concurrent_software_trigger_enable(); 

dac_concurrent_software_trigger_disable 

The description of dac_concurrent_software_trigger_disable is shown as below: 

Table 3-127. Function dac_concurrent_software_trigger_disable 

Function name dac_concurrent_software_trigger_disable 

Function prototype void dac_concurrent_software_trigger_disable (void); 

Function descriptions disable DAC concurrent software trigger function 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable DAC concurrent software trigger function */ 

dac_concurrent_software_trigger_disable(); 
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dac_concurrent_output_buffer_enable 

The description of dac_concurrent_output_buffer_enable is shown as below: 

Table 3-128. Function dac_concurrent_output_buffer_enable 

Function name dac_concurrent_output_buffer_enable 

Function prototype void dac_concurrent_output_buffer_enable(void); 

Function descriptions enable DAC concurrent buffer function 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable DAC concurrent buffer function */ 

dac_concurrent_output_buffer_enable(); 

dac_concurrent_output_buffer_disable 

The description of dac_concurrent_output_buffer_disable is shown as below: 

Table 3-129. Function dac_concurrent_output_buffer_disable 

Function name dac_concurrent_output_buffer_disable 

Function prototype void dac_concurrent_output_buffer_disable(void); 

Function descriptions disable DAC concurrent buffer function 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable DAC concurrent buffer function */ 

dac_concurrent_output_buffer_disable(); 
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3.7. DBG 

The DBG hold unit helps debugger to debug power saving mode. The DBG registers are 

listed in chapter 3.7.1. the DBG firmware functions are introduced in chapter 3.7.2. 

3.7.1. Descriptions of Peripheral registers 

DBG registers are listed in the table shown as below: 

Table 3-130. DBG Registers 

Registers Descriptions 

DBG_ID DBG ID code register 

DBG_CTL0 DBG control register0 

DBG_CTL1 DBG control register1 

3.7.2. Descriptions of Peripheral functions 

DBG firmware functions are listed in the table shown as below: 

Table 3-131. DBG firmware function 

Function name Function description 

dbg_deinit reset DBG register 

dbg_id_get read DBG_ID code register 

dbg_low_power_enable enable low power behavior when the MCU is in debug mode 

dbg_low_power_disable disable low power behavior when the MCU is in debug mode 

dbg_periph_enable enable peripheral behavior when the MCU is in debug mode 

dbg_periph_disable disable peripheral behavior when the MCU is in debug mode 

Enum dbg_periph_enum 

Table 3-132. Enum dbg_periph_enum 

Member name Function description 

DBG_FWDGT_HOLD debug FWDGT kept when core is halted 

DBG_WWDGT_HOLD debug WWDGT kept when core is halted 

DBG_TIMER0_HOLD hold TIMER0 counter when core is halted 

DBG_TIMER2_HOLD hold TIMER2 counter when core is halted 

DBG_TIMER5_HOLD hold TIMER5 counter when core is halted 

DBG_TIMER13_HOLD hold TIMER13 counter when core is halted 

DBG_TIMER14_HOLD hold TIMER14 counter when core is halted 

DBG_TIMER15_HOLD hold TIMER15 counter when core is halted 

DBG_TIMER16_HOLD hold TIMER16 counter when core is halted 

DBG_I2C0_HOLD hold I2C0 smbus when core is halted 

DBG_I2C1_HOLD hold I2C1 smbus when core is halted 
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DBG_RTC_HOLD hold RTC counter when core is halted  

dbg_deinit 

The description of dbg_deinit is shown as below: 

Table 3-133. Function dbg_deinit 

Function name dbg_deinit 

Function prototype void dbg_deinit (void); 

Function descriptions deinitialize the DBG 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* deinitialize the DBG*/ 

dbg_deinit(); 

dbg_id_get 

The description of dbg_id_get is shown as below: 

Table 3-134. Function dbg_id_get 

Function name dbg_id_get 

Function prototype uint32_t dbg_id_get(void); 

Function descriptions Read DBG_ID code register 

Precondition - 

The called functions - 

Input parameter{in} 

- - 

Output parameter{out} 

- - 

Return value 

uint32_t DBG_ID code (0-0xFFFFFFFF) 

Example: 

/* read DBG_ID code register */ 

uint32_t id_value = 0; 
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id_value = dbg_id_get(); 

dbg_low_power_enable 

The description of dbg_low_power_enable is shown as below: 

Table 3-135. Function dbg_low_power_enable 

Function name dbg_low_power_enable 

Function prototype void dbg_low_power_enable(uint32_t dbg_low_power); 

Function descriptions Enable low power behavior when the mcu is in debug mode 

Precondition - 

The called functions - 

Input parameter{in} 

dbg_low_power low power mode 

DBG_LOW_POWER_S

LEEP 
keep debugger connection during sleep mode 

DBG_LOW_POWER_D

EEPSLEEP 
keep debugger connection during deepsleep mode 

DBG_LOW_POWER_S

TANDBY 
keep debugger connection during standby mode 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable low power behavior when the mcu is in debug mode */ 

dbg_low_power_enable(DBG_LOW_POWER_SLEEP); 

dbg_low_power_disable 

The description of dbg_low_power_disable is shown as below: 

Table 3-136. Function dbg_low_power_disable 

Function name dbg_low_power_disable 

Function prototype void dbg_low_power_disable(uint32_t dbg_low_power); 

Function descriptions Disable low power behavior when the mcu is in debug mode 

Precondition - 

The called functions - 

Input parameter{in} 

dbg_low_power low power mode 

DBG_LOW_POWER_S

LEEP 
keep debugger connection during sleep mode 

DBG_LOW_POWER_D keep debugger connection during deepsleep mode 
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EEPSLEEP 

DBG_LOW_POWER_S

TANDBY 
keep debugger connection during standby mode 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable low power behavior when the mcu is in debug mode */ 

dbg_low_power_disable(DBG_LOW_POWER_SLEEP); 

dbg_periph_enable 

The description of dbg_periph_enable is shown as below: 

Table 3-137. Function dbg_periph_enable 

Function name dbg_periph_enable 

Function prototype void dbg_periph_enable(dbg_periph_enum dbg_periph); 

Function descriptions Enable peripheral behavior when the mcu is in debug mode 

Precondition - 

The called functions - 

Input parameter{in} 

dbg_periph Peripheral refer to Table 3-132. Enum dbg_periph_enum 

DBG_FWDGT_HOLD debug FWDGT kept when core is halted 

DBG_WWDGT_HOLD debug WWDGT kept when core is halted 

DBG_TIMERx_HOLD x=0,2,5,13,14,15,16, hold TIMERx counter when core is halted 

DBG_I2Cx_HOLD x=0,1, hold I2Cx smbus when core is halted 

DBG_RTC_HOLD hold RTC counter when core is halted 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* enable peripheral behavior when the mcu is in debug mode */ 

dbg_periph_enable(DBG_TIMER0_HOLD); 

dbg_periph_disable 

The description of dbg_periph_disable is shown as below: 
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Table 3-138. Function dbg_periph_disable 

Function name dbg_periph_disable 

Function prototype void dbg_periph_disable(dbg_periph_enum dbg_periph); 

Function descriptions Disable peripheral behavior when the mcu is in debug mode 

Precondition - 

The called functions - 

Input parameter{in} 

dbg_periph peripheral refer to Table 3-132. Enum dbg_periph_enum 

DBG_FWDGT_HOLD debug FWDGT kept when core is halted 

DBG_WWDGT_HOLD debug WWDGT kept when core is halted 

DBG_TIMERx_HOLD x=0,2,5,13,14,15,16, hold TIMERx counter when core is halted 

DBG_I2Cx_HOLD x=0,1, hold I2Cx smbus when core is halted 

DBG_RTC_HOLD hold RTC counter when core is halted 

Output parameter{out} 

- - 

Return value 

- - 

Example: 

/* disable peripheral behavior when the mcu is in debug mode */ 

dbg_periph_disable(DBG_TIMER0_HOLD); 

3.8. DMA 

The direct memory access (DMA) controller provides a hardware method of transferring data 

between peripherals and/or memory without intervention from the CPU, thereby freeing up 

bandwidth for other system functions. The DMA registers are listed in chapter 3.8.1, the DMA 

firmware functions are introduced in chapter 3.8.2. 

3.8.1. Descriptions of Peripheral registers 

DMA registers are listed in the table shown as below: 

Table 3-139. DMA Registers 

Registers Descriptions 

DMA_INTF Interrupt flag register 

DMA_INTC Interrupt flag clear register 

DMA_CHxCTL 

(x=0..6) 
Channel x control register 

DMA_CHxCNT 

(x=0..6) 
Channel x counter register 

DMA_CHxPADDR Channel x peripheral base address register 
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Registers Descriptions 

(x=0..6) 

DMA_CHxMADDR 

(x=0..6) 
Channel x memory base address register 

3.8.2. Descriptions of Peripheral functions 

DMA firmware functions are listed in the table shown as below: 

Table 3-140. DMA firmware function 

Function name Function description 

dma_deinit deinitialize DMA a channel registers 

dma_struct_para_init initialize the parameters of DMA struct with the default values 

dma_init initialize DMA channel 

dma_circulation_enable enable DMA circulation mode 

dma_circulation_disable disable DMA circulation mode 

dma_memory_to_memory_enable enable memory to memory mode 

dma_memory_to_memory_disable disable memory to memory mode 

dma_channel_enable enable DMA channel 

dma_channel_disable disable DMA channel 

dma_periph_address_config set DMA peripheral base address 

dma_memory_address_config set DMA memory base address 

dma_transfer_number_config 
set the number of remaining data to be transferred by the 

DMA 

dma_transfer_number_get 
get the number of remaining data to be transferred by the 

DMA 

dma_priority_config configure priority level of DMA channel 

dma_memory_width_config configure transfer data size of memory 

dma_periph_width_config configure transfer data size of peripheral 

dma_memory_increase_enable enable next address increasement algorithm of memory 

dma_memory_increase_disable disable next address increasement algorithm of memory 

dma_periph_increase_enable enable next address increasement algorithm of peripheral 

dma_periph_increase_disable disable next address increasement algorithm of peripheral 

dma_transfer_direction_config configure the direction of data transfer on the channel 

dma_flag_get check DMA flag is set or not 

dma_flag_clear clear DMA a channel flag 

dma_interrupt_flag_get check DMA flag and interrupt enable bit is set or not 

dma_interrupt_flag_clear clear DMA a channel flag 

dma_interrupt_enable enable DMA interrupt 

dma_interrupt_disable disable DMA interrupt 




















































































































































































































































































































































































































































































































