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1.1.

1.1.1.

Introduction

This manual introduces firmware library of GD32A513 devices which are 32-bit
microcontrollers based on the ARM processor.

The firmware library is a firmware function package, including program, data structure and
macro definitions, all the performance features of peripherals of GD32A513 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 it's 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.

All the driving source code accord with MISRA-C:2004 standard (example files accord with
extended ANSI-C standard), and will not be influenced by differences of IDEs, except the
startup files which are written differently according to the IDEs.

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:

B Rules of user manual and firmware library;
B Firmware library overview;
B Functions and registers descriptions of firmware library.

Rules of User Manual and Firmware Library

Peripherals

Table 1-1. Peripherals

Peripherals Descriptions
ADC Analog-to-digital converter
BKP Backup registers
CAN Controller area network
CMP Comparator
CRC CRC calculation unit
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Peripherals Descriptions
DBG Debug
DAC Digital-to-analog converter
DMA Direct memory access controller
DMAMUX DMA request multiplexer
EXTI Interrupt/event controller
FMC Flash memory controller
FWDGT Free watchdog timer
GPIO/AFIO General-purpose and alternate-function 1/Os
12C Inter-integrated circuit interface
MFCOM Multi-function communication Interface
MISC Nested Vectored Interrupt Controller
PMU Power management unit
RCU Reset and clock unit
RTC Real-time Clock
SPI/12S Serial peripheral interface/Inter-IC sound
SYSCFG System configuration
TIMER TIMER
TRIGSEL Trigger selection controller
USART Universal synchronous/asynchronous receiver /transmitter
WWDGT Window watchdog timer
1.1.2. Naming rules

The firmware library naming rules are shown as below:

The peripherals are shortened in XXX format, such as: ADC. More shorten information
of peripherals refer to_Peripherals;

The name of sourcefile and header file are started with “gd32a513 ", such as:
gd32a513_adc.h;

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;

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;
Variables are written in lowercase, when concluded by several words, underlines should
be adapted among words;

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

GD32A513_Firmware_Library, the file structure is shown as below:
Figure 2-1. File structure of firmware library of GD32A513

v @ GD32A513_Firmware_Library
@, Docs
v & Examples
ADC
BKP
CAN
CMP
CRC
DAC
DBG
DMA

FMC
FWDGT
GPIO
12C
MFCOM
PMU
RCU
RTC

SPI
TIMER
TRIGSEL
USART
WWDGT

L - < = R < < R <. < i < < R R~ R < R R~ <.

v & Firmware

o) CMSIS

% GD32A513 standard_peripheral
v g Template

| |AR_praoject

% Keil_project

# Utilities

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:
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B readme.ixt: the description and using guide of the example;

B gd32a513_libopt.h: the header file configures all the peripherals used in the example,
included by different “DEFINE” sentences (all the peripherals are enabled by default);

B gd32a513_it.c: the source file include all the interrupt service routines (if no interrupt is
used, then all the function bodies are empty);

B gd32a513_it.h: the header file include all the prototypes of the interrupt service routines;

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

B systick.h: the header file include the prototype of the precise time delay functions by
using systick;

B 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:

B CMSIS subfolder includes the Cortex M33 kernel support files, the startup file based on
the Cortex M33 kernel processor, the global header file of GD32A513 and system
configuration file;

B GD32A513_standard_peripheral subfolder:

— Include subfolder includes all the header files of firmware libray, users need not modify
this folder;

—  Source subfolder includes all the source files of firmware library, users need not modify
this folder;

Note: All the codes accord with MISRA-C:2004 standard, and will not be influenced by

different software IDEs.

2.1.3. Template Folder

Template folder includes a simple demo of how to use LED, how to print by USART and use
key to control, (IAR_project is run in IAR, and Keil_project is run in Keil5). User can use the
project template to compile the formware examples, the steps are shown as below:

Select files

Open “Examples” folder, select the module to be tested, such as SPI, open “SPI” folder, select
an example of SPI, such as “I2S_master_transmit_dma”, shown as below:
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Figure 2-2. Select peripheral example files

Il gd32a50x libopth

kil main.c

readme.txt

&) RCU
&) RTC
&) SPI
# 125 _master_transmit_dma
w125 slave_recieve_dma
% SPI_master_slave_fullduplex_dma
# SPI_master_slave_fullduplex_nssp_mode
# SPl_master_slave_fullduplex_polling
#% SPI_master_slave_fullduplex_ti_mode
# SPI_master_slave_simplex_dma
# SPl_master_transmit_slave_receive_interrupt
&) TIMER
Copy files

Open “Template” folder, keep the folders of ” IAR_project” and ” Keil_project”, and delete the

other files, then copy all the files in “I2S_master_transmit_dma” folder to the “Template”

subfolder, shown as below:

Figure 2-3. Copy the peripheral example files

& el
TIMER
TRIGSEL
USART
WWDGT

. Firmware
@ Template
% AR project
% Keil_project
g Utilities

Open a project

@ IAR_project
@ Keil_project
[ gd32a50x_libopth

o main.c
readme.txt

GD provides project in Keil and IAR, users can open project in different IDEs according to

their need, such as “Keil_project”, open \Template\Keil_project\Project.uvprojx, shown as

below:

Figure 2-4. Open the project file

&

24 Project: Project
547 GD3I2AS13
-0 Application

i CMSIS

SRl Peripherals

£
£
-0 Startup
£
£

f-[0 Utilities
-1 Doc
& Cusis

P KRN
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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:

Figure 2-5. Configure project files
| - 0| ] cp3msis MK &= e 2@
-7t Project: Project
E&5 6D324513
il gd32a513 it
B0 CMSIS
(- Peripherals
-0 Startup
- Utilities
@-d Doc
- CMsis
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. The usage of IDE can refer to
corresponding software user guide. If users are using Keil, the figure is shown as below:
Figure 2-6. Compile-debug-download
MMBH@] % B9 ¢ e | B RB R EEE G B o pEe @ e
@l GD324513 KD e 2@ dEbUg
Proj
E|{ Project: Project
5 GD32A513
55 Application
: ' main.c
®-C3 CMmsIs
--E Peripherals
ﬁ Startup
--ﬁ Utilities
--h Doc
L cmsis
2.1.4. Utilities Folder

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

B gd32a513v_eval.h is related header file of the evaluation board about running the
firmware examples;

B gd32a513v_eval.c is related source file of the evaluation board about running the
firmware examples.

Note: All the codes accord with MISRA-C:2004 standard, and will not be influenced by
different software IDEs.
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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

gd32a513_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 user’s application, to connect the

firmware library and the application.

main.c

Example of main function.

gd32a513 _it.h

Header file, including all the prototypes of interrupt service routines.

gd32a513_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.

gd32a513_xxx.h

The header file of peripheral xxx, including functions about peripheral xxx, and
the variables used for functions.

gd32a513_xxx.c

The C source file for driving peripheral xxx.

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

systick.h ) )
function and delay function.
systick.c The source file about systick configuration function and delay function.
Description document about how to configure and how to use the firmware
readme.txt

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 o
Description
name
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
ADC_CTLO Control register 0
ADC_CTL1 Control register 1
ADC_SAMPTO Sample time register O
ADC_SAMPT1 Sample time register 1
ADC_IOFFx )
(x=0.3) Inserted channel data offset register x(x=0..3)

32



Z

GigaDevice GD32A513 Firmware Library User Guide
Registers Descriptions
ADC_WDHTO Watchdog 0 high threshold register
ADC_WDLTO Watchdog 0 low threshold register
ADC_RSQO Regular sequence register 0
ADC_RSQ1 Regular sequence register 1
ADC_RSQ2 Regular sequence register 2
ADC_ISQ Inserted sequence register
ADC_IDATAX )
(x=0.3) Inserted data register x(x=0..3)
ADC_RDATA Regular data register
ADC_OVSAMPCTL Oversample control register
ADC_WD1SR ADC watchdog 1 channel selection register
ADC_WDT1 ADC watchdog threshold register 1
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 ADC peripheral
adc_enable enable ADC interface
adc_disable disable ADC interface

adc_calibration_enable

ADC calibration and reset calibration

adc_dma_mode_enable

enable DMA request

adc_dma_mode_disable

disable DMA request

adc_tempsensor_enable

enable the temperature sensor channel

adc_tempsensor_disable

disable the temperature sensor channel

adc_vrefint_enable

enable the vrefint channel

adc_vrefint_disable

disable the vrefint channel

adc_discontinuous_mode_config

configure ADC discontinuous mode

adc_mode_config

configure the ADC sync mode

adc_special_function_config

enable or disable ADC special function

adc_data_alignment_config

configure ADCx data alignment

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_config

enable ADC external trigger

adc_external_trigger_source_config

configure ADC external trigger source

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 ADCO and ADC1 conversion result data in sync
mode
adc_watchdogO_single_channel_ ] )
enable configure ADC analog watchdog 0 single channel
adc_watchdogO_group_channel_ ]
enable configure ADC analog watchdog 0 group channel
adc_watchdogO_disable disable ADC analog watchdog 0
adc_watchdogl_channel_config configure ADC analog watchdog 1 channel
adc_watchdogl_disable disable ADC analog watchdog 1
adc_watchdogO_threshold_config configure ADC analog watchdog 0 threshold
adc_watchdogl_threshold_config configure ADC analog watchdog 1 threshold
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_flag_get get the ADC flag bits
adc_flag_clear clear the ADC flag bits
adc_interrupt_enable enable ADC interrupt
adc_interrupt_disable disable ADC interrupt
adc_interrupt_flag_get get the ADC interrupt bits
adc_interrupt_flag_clear clear the ADC flag

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 peripheral

ADCx(x=0,1) ADC peripheral selection

Output parameter{out}

Return value

Example:
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* reset ADCO */
adc_deinit(ADCO);
adc_enable

The description of adc_enable is shown as below:

Table 3-5. 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 peripheral

ADCx(x=0,1) ADC peripheral selection

Output parameter{out}

Return value

Example:
/* enable ADCO */

adc_enable(ADCO);

adc_disable

The description of adc_disable is shown as below:

Table 3-6. 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 peripheral

ADCx(x=0,1) ADC peripheral selection

Output parameter{out}

Return value

Example:
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[* disable ADCO */

adc_disable(ADCO);

adc_calibration_enable

The description of adc_calibration_enable is shown as below:

Table 3-7. 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 peripheral

ADCx(x=0,1) ADC peripheral selection

Output parameter{out}

Return value

Example:
/* ADCO calibration and reset calibration */

adc_calibration_enable(ADCO);

adc_dma_mode_enable

The description of adc_dma_mode_enable is shown as below:

Table 3-8. 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 peripheral

ADCx(x=0,1) ADC peripheral selection

Output parameter{out}

Return value

Example:
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/* enable ADCO DMA request */

adc_dma_mode_enable(ADCO0);

adc_dma_mode_disable

The description of adc_dma_mode_disable is shown as below:

Table 3-9. 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 peripheral
ADCx(x=0,1) ADC peripheral selection

Output parameter{out}

Return value

Example:
/* disable ADCO DMA request */

adc_dma_mode_disable(ADCO);

adc_tempsensor_enable

The description of adc_tempsensor_enable is shown as below:

Table 3-10. Function adc_tempsensor_enable

Function name adc_tempsensor_enable
Function prototype void adc_tempsensor_enable(void);
Function descriptions enable the temperature sensor channel

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:

/* enable the temperature sensor channel */
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adc_tempsensor_enable();

adc_tempsensor_disable

The description of adc_tempsensor_disable is shown as below:

Table 3-11. Function adc_tempsensor_disable

Function name adc_tempsensor_disable
Function prototype void adc_tempsensor_disable(void);
Function descriptions disable the temperature sensor channel

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
[* disable the temperature sensor channel */

adc_tempsensor_disable();

adc_vrefint_enable

The description of adc_vrefint_enable is shown as below:

Table 3-12. Function adc_vrefint_enable

Function name adc_vrefint_enable
Function prototype void adc_vrefint_enable(void);
Function descriptions enable the vrefint channel

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
/* enable the vrefint channel */

adc_vrefint_enable();
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adc_vrefint_disable

The description of adc_vrefint_disable is shown as below:

Table 3-13. Function adc_vrefint_disable

Function name

adc_vrefint_disable

Function prototype

void adc_vrefint_disable(void);

Function descriptions

disable the vrefint channel

Precondition

The called functions

Input parameter{in}

Output parameter{out}

Return value

Example:

[* disable the vrefint channel */

adc_vrefint_disable();

adc_discontinuous_mode_config

The description of adc_discontinuous_mode_config is shown as below:

Table 3-14. Function adc_discontinuous_mode_config

Function name

adc_discontinuous_mode_config

Function prototype

void adc_discontinuous_mode_config(uint32_t adc_periph, uint8_t
adc_channel_group, uint8_t length);

Function descriptions

configure ADC discontinuous mode

Precondition

The called functions

Input parameter{in}

adc_periph

ADC peripheral

ADCx(x=0,1)

ADC peripheral selection

Input parameter{in}

adc_channel_group

select the channel group

ADC_REGULAR_
CHANNEL

regular channel group

ADC_INSERTED_
CHANNEL

inserted channel group

ADC_CHANNEL_
DISCON_DISABLE

disable discontinuous mode of regular and inserted channel

Input parameter{in}
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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 ADCO regular channel group discontinuous mode */

adc_discontinuous_mode_config(ADCO, ADC_REGULAR_CHANNEL, 6);

adc_mode_config

The description of adc_mode_config is shown as below:

Table 3-15. Function adc_mode_config

Function name

adc_mode_config

Function prototype

void adc_mode_config(uint32_t mode);

Function descriptions

configure the ADCs 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

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

ADC_DAUL_REGULAL
_PARALLEL_INSERTE
D_ROTATION

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

ADC_DAUL_INSERTE
D_PARALLEL_REGUL
AL_FOLLOWUP_FAST

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

ADC_DAUL_INSERTE
D_PARALLEL_REGUL
AL_FOLLOWUP_SLO

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

w
ADC_DAUL_INSERTE o
ADCO and ADC1 work in inserted parallel mode only
D_PARALLEL
ADC_DAUL_REGULAL _
ADCO and ADC1 work in regular parallel mode only
_PARALLEL

ADC_DAUL_REGULAL
_FOLLOWUP_FAST

ADCO and ADC1 work in follow-up fast mode only
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ADC_DAUL_REGULAL
_FOLLOWUP_SLOW

ADCO and ADC1 work in follow-up slow mode only

ADC_DAUL_
INSERTED_TRRIGGE ADCO and ADC1 work in trigger rotation mode only
R_ROTATION
Output parameter{out}
Return value
Example:

[* configure the ADC sync mode */

adc_mode_config(ADC_MODE_FREE);

adc_special_function_config

The description of adc_special_function_config is shown as below:

Table 3-16. 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 peripheral
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
function the function to config

ADC_SCAN_MODE

scan mode select

ADC_INSERTED_
CHANNEL_AUTO

inserted channel group convert automatically

ADC_CONTINUOUS _

continuous mode select

MODE
Input parameter{in}
newvalue control value
ENABLE enable function
DISABLE disable function

Output parameter{out}

Return value
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Example:
/* enable ADCO scan mode */

adc_special_function_config(ADCO0, ADC_SCAN_MODE, ENABLE);

adc_data_alignment_config

The description of adc_data_alignment_config is shown as below:

Table 3-17. Function adc_data_alignment_config

Function name adc_data_alignment_config

Function prototype .
data_alignment);

void adc_data_alignment_config(uint32_t adc_periph, uint32_t

Function descriptions configure ADCx data alignment

Precondition -

The called functions -

Input parameter{in}

adc_periph ADC peripheral
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
data_alignment data alignment select
ADC_DATAALIGN_ . ,
right alignment
RIGHT
ADC_DATAALIGN _ _
left alignment
LEFT
Output parameter{out}
Return value
Example:

[* configure ADCO data alignment */

adc_data_alignment_config(ADCO, ADC_DATAALIGN_RIGHT);

adc_channel_length_config

The description of adc_channel_length_config is shown as below:

Table 3-18. Function adc_channel_length_config

Function name adc_channel_length_config

Function prototype

void adc_channel_length_config(uint32_t adc_periph, uint8_t
adc_channel_group, uint32_t length);

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

Precondition -
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The called functions ‘

Input parameter{in}

adc_periph

ADC peripheral

ADCx(x=0,1)

ADC peripheral selection

Input parameter{in}

adc_channel_group

select the channel group

ADC_REGULAR_

regular channel group

CHANNEL
ADC_INSERTED_ ,
inserted channel group
CHANNEL
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 ADCO 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 3-19. 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

adc_channel, uint32_t sample_time);

Function descriptions

configure ADC regular channel

Precondition

The called functions

Input parameter{in}

adc_periph ADC peripheral

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}

adc_channel the selected ADC channel

ADC_CHANNEL_x
(x=0.17) ADC Channelx (x=0..17) (x=16 and x=17 are only for ADCO)

Input parameter{in}

sample_time

the sample time value
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ADC_SAMPLETIME_
2.5 cycles
2POINT5
ADC_SAMPLETIME_
14.5 cycles
14POINT5
ADC_SAMPLETIME_
27.5 cycles
27POINT5
ADC_SAMPLETIME_
55.5 cycles
55POINT5
ADC_SAMPLETIME_
83.5 cycles
83POINT5
ADC_SAMPLETIME_
111.5 cycles
111POINT5
ADC_SAMPLETIME_
143.5 cycles
143POINT5
ADC_SAMPLETIME_
479.5 cycles
479POINTS
Output parameter{out}
Return value
Example:

[* configure ADCO regular channel */

adc_regular_channel_config(ADCO, 1, ADC_CHANNEL_O0, ADC_SAMPLETIME_2POINTS);

adc_inserted_channel_config

The description of adc_inserted_channel_config is shown as below:

Table 3-20. 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

adc_channel, uint32_t sample_time);

Function descriptions

configure ADC inserted channel

Precondition

The called functions

Input parameter{in}

adc_periph ADC peripheral
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
rank ‘ the inserted group sequencer rank, this parameter must be between 0 to 3
Input parameter{in}
adc_channel ‘ the selected ADC channel
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ADC_CHANNEL_x
ADC Channelx (x=0..17)(x=16 and x=17 are only for ADCO)
(x=0..17)
Input parameter{in}
sample_time the sample time value
ADC_SAMPLETIME_
2.5 cycles
2POINT5
ADC_SAMPLETIME_
14.5 cycles
14POINTS
ADC_SAMPLETIME_
27.5 cycles
27POINTS5
ADC_SAMPLETIME_
55.5 cycles
55POINT5
ADC_SAMPLETIME_
83.5 cycles
83POINT5
ADC_SAMPLETIME_
111.5 cycles
111POINTS
ADC_SAMPLETIME_
143.5 cycles
143POINTS
ADC_SAMPLETIME_
479.5 cycles
479POINT5
Output parameter{out}
Return value
Example:

[* configure ADCO inserted channel */

adc_inserted_channel_config(ADCO, 1, ADC_CHANNEL_O0, ADC_SAMPLETIME_2POINTS5);

adc_inserted_channel_offset_config

The description of adc_inserted_channel_offset_config is shown as below:

Table 3-21. Function adc_inserted_channel_offset_config

Function name adc_inserted_channel_offset_config

void adc_inserted_channel_offset_config(uint32_t adc_periph, uint8_t

Function prototype ] )
inserted_channel, uint16_t offset);

Function descriptions configure ADC inserted channel offset

Precondition -

The called functions -

Input parameter{in}

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

inserted_channel

insert channel select

CHANNEL_x(x=0..3)

ADC_INSERTED_

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 ADCO inserted channel offset */

adc_inserted_channel_offset_config(ADCO, ADC_INSERTED_CHANNEL_O, 100);

adc_external_trigger_config

The description of adc_external_trigger_config is shown as below:

Table 3-22. Function adc_external_trigger_config

Function name

adc_external_trigger_config

Function prototype

void adc_external_trigger_config(uint32_t adc_periph, uint8_t
adc_channel_group, ControlStatus newvalue);

Function descriptions

configure ADC external trigger

Precondition

The called functions

Input parameter{in}

adc_periph

ADC peripheral

ADCx(x=0,1)

ADC peripheral selection

Input parameter{in}

adc_channel_group

select the channel group

ADC_REGULAR_

regular channel group

CHANNEL
ADC_INSERTED_ ]
inserted channel group
CHANNEL
Input parameter{in}
newvalue control value
ENABLE enable function
DISABLE disable function

Output parameter{out}

Return value
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Example:

/* enable ADCO inserted channel group external trigger */

adc_external_trigger_config(ADCO, ADC_INSERTED_CHANNEL_0, ENABLE);

adc_external_trigger_source_config

The description of adc_external_trigger_source_config is shown as below:

Table 3-23. Function adc_external_trigger_source_config

Function name adc_external_trigger_ source_config

void adc_external_trigger_source_config(uint32_t adc_periph, uint8_t

Function prototype . ]
adc_channel_group, uint32_t external_trigger_source);

Function descriptions configure ADC external trigger source

Precondition -

The called functions -

Input parameter{in}

adc_periph ADC peripheral
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
adc_channel_group select the channel group
ADC_REGULAR_
regular channel group
CHANNEL
ADC_INSERTED _ )
inserted channel group
CHANNEL

Input parameter{in}

external_trigger_ ) )
regular or inserted group trigger source
source
ADCO_1_EXTTRIG_RE
GULAR_TRIGSEL
ADCO_1_EXTTRIG_RE
GULAR_NONE
ADCO_1_EXTTRIG_IN
SERTED_TRIGSEL
ADCO_1_EXTTRIG_IN

SERTED_NONE

TRIGSEL select for regular channel

software trigger for regular channel

TRIGSEL select for inserted channel

software trigger for inserted channel

Output parameter{out}

Return value

Example:

[* configure ADCO regular channel TRIGSEL select source */
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adc_external_trigger_source_config(ADC0,ADC_REGULAR_CHANNEL,

ADCO_1_EXTTRIG_REGULAR_TRIGSEL);

adc_software_trigger_enable

The description of adc_software_trigger_enable is shown as below:

Table 3-24. Function adc_software_trigger_enable

Function name adc_software_trigger_enable

Function prototype
adc_channel_group);

void adc_software_trigger_enable(uint32_t adc_periph, uint8_t

Function descriptions enable ADC software trigger

Precondition -

The called functions -

Input parameter{in}

adc_periph ADC peripheral
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
adc_channel_group select the channel group
ADC_REGULAR_
regular channel group
CHANNEL
ADC_INSERTED _ _
inserted channel group
CHANNEL
Output parameter{out}
Return value
Example:

[* enable ADCO regular channel group software trigger */

adc_software_trigger_enable(ADCO, ADC_REGULAR_CHANNEL);

adc_regular_data_read

The description of adc_regular_data_read is shown as below:

Table 3-25. Function adc_regular_data_read

Function name adc_regular_data_read
Function prototype uintl6_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 peripheral
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ADCx(x=0,1) ‘ ADC peripheral selection

Output parameter{out}

Return value

uintlé_t ‘ ADC conversion value (0~0xFFFF)

Example:
/* read ADCO regular group data register */
uint16_t adc_value = 0;

adc_value = adc_regular_data_read(ADCO);

adc_inserted_data_read

The description of adc_inserted_data_read is shown as below:

Table 3-26. Function adc_inserted_data_read

Function name

adc_inserted_data_read

Function prototype

uintl6_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 peripheral

ADCx(x=0,1)

ADC peripheral selection

Input parameter{in}

inserted_channel

insert channel select

ADC_INSERTED_
CHANNEL_x(x=0..3)

inserted channelx, x=0,1,2,3

Output parameter{out}

Return value

uint16_t |

ADC conversion value (0~0xFFFF)

Example:

/* read ADCO inserted group data register */

uint16_t adc_value = 0;

adc_value = adc_inserted_data_read (ADCO, ADC_INSERTED_CHANNEL_0);

adc_sync_mode_convert_value_read

The description of adc_sync_mode_convert_value_read is shown as below:
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Table 3-27. 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 ADCO and ADC1 conversion result data in sync mode

Precondition

The called functions

Input parameter{in}

Output parameter{out}

Return value

uint32_t |

ADC conversion value (0-OXFFFFFFFF)

Example:

/* read the last ADCO and ADC1 conversion result data in sync mode */

uint32_t adc_value = 0;

adc_value = adc_sync_mode_convert_value_read ();

adc_watchdog0_single_channel_enable

The description of adc_watchdog0_single_channel_enable is shown as below:

Table 3-28. Function adc_watchdog0_single_channel_enable

Function name

adc_watchdogO_single_channel_enable

Function prototype

void adc_watchdog0_single_channel_enable(uint32_t adc_periph, uint8_t

adc_channel);

Function descriptions

configure ADC analog watchdog 0 single channel

Precondition

The called functions

Input parameter{in}

adc_periph ADC peripheral
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
adc_channel the selected ADC channel
ADC_CHANNEL_x
(x=0.17) ADC channelx(x=0..17) (x=16 and x=17 are only for ADCO)
Output parameter{out}
‘ Return value
Example:

I* configure ADCO analog watchdog 0 single channel */
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adc_watchdogOQ_single channel_enable(ADCO, ADC_CHANNEL_1);

adc_watchdog0_group_channel_enable

The description of adc_watchdog0_group_channel_enable is shown as below:

Table 3-29. Function adc_watchdog0_group_channel_enable

Function name

adc_watchdogO_group_channel_enable

Function prototype

void adc_watchdog0_group_channel_enable(uint32_t adc_periph, uint8_t

adc_channel_group);

Function descriptions

configure ADC analog watchdog 0 group channel

Precondition

The called functions

Input parameter{in}

adc_periph

ADC peripheral

ADCx(x=0,1)

ADC peripheral selection

Input parameter{in}

adc_channel_group

the channel group use analog watchdog

ADC_REGULAR_
CHANNEL

regular channel group

ADC_INSERTED_
CHANNEL

inserted channel group

ADC_REGULAR_
INSERTED_CHANNEL

both regular and inserted group

Output parameter{out}

Return value

Example:

I* configure ADCO analog watchdog 0 group channel */

adc_watchdog0_group_channel_enable(ADCO, ADC_REGULAR_CHANNEL);

adc_watchdog0_disable

The description of adc_watchdog0_disable is shown as below:

Table 3-30. Function adc_watchdog0_disable

Function name

adc_watchdogO_disable

Function prototype

void adc_watchdogO_disable(uint32_t adc_periph);

Function descriptions

disable ADC analog watchdog 0

Precondition

The called functions

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

Output parameter{out}

Return value

Example:
/* disable ADCO analog watchdog 0 */

adc_watchdogQ_disable(ADCO);

adc_watchdog1_channel_config
The description of adc_watchdog1_channel_config is shown as below:

Table 3-31. Function adc_watchdog1_channel_config
Function name adc_watchdogl_channel_config

void adc_watchdogl_channel_config(uint32_t adc_periph, uint32_t

Function prototype
adc_channel, ControlStatus newvalue);

Function descriptions configure ADC analog watchdog 1 channel

Precondition -

The called functions -

Input parameter{in}

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

Input parameter{in}

adc_channel the selected ADC channel
ADC_AWD1_SELECTI
ON_CHANNEL_x
(x=0..17),
ADC_AWD1_SELECTI
ON_CHANNEL_ALL

ADC channel analog watchdog 1 selection
(x=0..17, x=16 and x=17 are only for ADCO)

Input parameter{in}

newvalue control value
ENABLE enable function
DISABLE disable function

Output parameter{out}

Return value

Example:

[* configure ADC analog watchdog 1 channel */
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adc_watchdog1_channel_config(ADCO, ADC_AWD1_SELECTION_CHANNEL_1,

ENABLE);

adc_watchdog1_disable

The description of adc_watchdog1_disable is shown as below:

Table 3-32. Function adc_watchdog1_disable

Function name

adc_watchdogl_disable

Function prototype

void adc_watchdogl_disable(uint32_t adc_periph);

Function descriptions

disable ADC analog watchdog 1

Precondition

The called functions

Input parameter{in}

adc_periph ADC peripheral
ADCx(x=0,1) ADC peripheral selection
Output parameter{out}
Return value
Example:

/* disable ADCO analog watchdog 1 */

adc_watchdog1_disable(ADCO);

adc_watchdog0_threshold_config

The description of adc_watchdog0_threshold_config is shown as below:

Table 3-33. Function adc_watchdog0_threshold_config

Function name

adc_watchdogO_threshold_config

Function prototype

void adc_watchdogO_threshold_config(uint32_t adc_periph , uint16_t
low_threshold , uint16_t high_threshold);

Function descriptions

configure ADC analog watchdog 0 threshold

Precondition

The called functions

Input parameter{in}

adc_periph

ADC peripheral

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}
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Return value

Example:
* configure ADCO analog watchdog 0 threshold */

adc_watchdogQ_threshold_config(ADCO0, 0x0400, 0x0A00);

adc_watchdog1_threshold_config

The description of adc_watchdog1_threshold_config is shown as below:

Table 3-34. Function adc_watchdog1_threshold_config

Function name

adc_watchdogl_threshold_config

Function prototype

void adc_watchdogl_threshold_config(uint32_t adc_periph , uint8_t
low_threshold , uint8_t high_threshold);

Function descriptions

configure ADC analog watchdog 1 threshold

Precondition

The called functions

Input parameter{in}

adc_periph

ADC peripheral

ADCx(x=0,1)

ADC peripheral selection

Input parameter{in}

low_threshold

analog watchdog low threshold, 0..255

Input parameter{in}

high_threshold

analog watchdog high threshold, 0..255

Output parameter{out}

Return value

Example:

I* configure ADCO analog watchdog 1 threshold */

adc_watchdog1_threshold_config(ADCO0, 0x40, 0xAQ);

adc_resolution_config

The description of adc_resolution_config is shown as below:

Table 3-35. 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
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Precondition

The called functions

Input parameter{in}

adc_periph ADC peripheral
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
resolution ADC resolution
ADC_RESOLUTION_1 ) )
12-bit ADC resolution
2B
ADC_RESOLUTION_1
10-bit ADC resolution
0B
ADC_RESOLUTION_8 ) )
B 8-bit ADC resolution
ADC_RESOLUTION_6 ) )
B 6-bit ADC resolution
Output parameter{out}
Return value
Example:

[* configure ADCO resolution */

adc_resolution_config(ADCO, ADC_RESOLUTION_8B);

adc_oversample_mode_config

The description of adc_oversample_mode_config is shown as below:

Table 3-36. 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,
uintl6_t shift, uint8_t ratio);

Function descriptions

configure ADC oversample mode

Precondition

The called functions

Input parameter{in}

adc_periph ADC peripheral
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
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ADC_OVERSAMPLING
_ONE_CONVERT

each oversampled conversion for a channel needs a trigger

Input parameter{in}

shift ADC oversampling shift
ADC_OVERSAMPLING ) .
no oversampling shift
_SHIFT_NONE
ADC_OVERSAMPLING . . .
1-bit oversampling shift
_SHIFT_1B
ADC_OVERSAMPLING
2-bit oversampling shift
_SHIFT_2B
ADC_OVERSAMPLING ) ) )
3-bit oversampling shift
_SHIFT_3B
ADC_OVERSAMPLING ) ) )
4-bit oversampling shift
_SHIFT_4B
ADC_OVERSAMPLING ) ) )
5-bit oversampling shift
_SHIFT_5B
ADC_OVERSAMPLING ) ) )
6-bit oversampling shift
_SHIFT_6B
ADC_OVERSAMPLING ) ) )
7-bit oversampling shift
_SHIFT_7B
ADC_OVERSAMPLING . . .
8-bit oversampling shift
_SHIFT_8B
Input parameter{in}
ratio ADC oversampling ratio
ADC_OVERSAMPLING . . .
oversampling ratio multiple 2
_RATIO_MUL2
ADC_OVERSAMPLING . . .
oversampling ratio multiple 4
_RATIO_MUL4
ADC_OVERSAMPLING . . .
oversampling ratio multiple 8
_RATIO_MULS8
ADC_OVERSAMPLING
oversampling ratio multiple 16
_RATIO_MUL16
ADC_OVERSAMPLING ] ] )
oversampling ratio multiple 32
_RATIO_MUL32
ADC_OVERSAMPLING _ _ _
oversampling ratio multiple 64
_RATIO_MUL64

ADC_OVERSAMPLING
_RATIO_MUL128

oversampling ratio multiple 128

ADC_OVERSAMPLING
_RATIO_MUL256

oversampling ratio multiple 256

Output parameter{out}

Return value
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Example:

/* configure ADC1 oversample mode: 16 times sample, 4 bits shift */

adc_oversample_mode_config(ADC1, 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 3-37. Function adc_oversample_mode_enable

Function name adc_oversample_mode_enable

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 peripheral
ADCx(x=0,1) ADC peripheral selection
Output parameter{out}
Return value
Example:

/* enable ADCO oversample mode */

adc_oversample_mode_enable (ADCO);

adc_oversample_mode_disable

The description of adc_oversample_mode_disable is shown as below:

Table 3-38. 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 peripheral

ADCx(x=0,1)

ADC peripheral selection

Output parameter{out}
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Return value

Example:
/* disable ADCO oversample mode */

adc_oversample_mode_disable (ADCO);

adc_flag_get
The description of adc_flag_get is shown as below:

Table 3-39. Function adc_flag_get

Function name

adc_flag_get
FlagStatus adc_flag_get(uint32_t adc_periph, uint32_t flag);
get the ADC flag

Function prototype

Function descriptions

Precondition

The called functions

Input parameter{in}
ADC peripheral

adc_periph
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
flag the adc flag bits

ADC_FLAG_WDEO analog watchdog 0 event flag

ADC_FLAG_EOC
ADC_FLAG_EOIC
ADC_FLAG_STIC
ADC_FLAG_STRC
ADC_FLAG_WDE1

end of group conversion flag

end of inserted group conversion flag

start flag of inserted channel group

start flag of regular channel group

analog watchdog 1 event flag

Output parameter{out}

Return value

FlagStatus SET or RESET

Example:

[* get the ADCO analog watchdog 0 flag bits */

FlagStatus flag_value;

flag_value = adc_flag_get(ADCO, ADC_FLAG_WDEDO);

adc_flag_clear

The description of adc_flag_clear is shown as below:
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Table 3-40. 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 peripheral

adc_periph
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
flag the adc flag bits

ADC_FLAG_WDEO

analog watchdog 0 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

ADC_FLAG_WDE1

analog watchdog 1 event flag

Output parameter{out}

Return value

Example:

* clear the ADCO analog watchdog 0 flag bits */

adc_flag_clear(ADCO, ADC_FLAG_WDEDO);

adc_interrupt_enable
The description of adc_interrupt_enable is shown as below:

Table 3-41. 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 peripheral

adc_periph
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
interrupt the adc interrupt
ADC_INT_WDEO analog watchdog O interrupt
ADC_INT_EOC end of group conversion interrupt
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ADC_INT_EOIC

end of inserted group conversion interrupt

ADC_INT_WDE1 analog watchdog 1 interrupt

Output parameter{out}

Return value

Example:
/* enable ADCO analog watchdog 0 interrupt */

adc_interrupt_enable(ADCO, ADC_INT_WDEOQ);

adc_interrupt_disable
The description of adc_interrupt_disable is shown as below:

Table 3-42. 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 peripheral
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
interrupt the adc interrupt

ADC_INT_WDEO analog watchdog 0 interrupt
ADC_INT_EOC end of group conversion interrupt
ADC_INT_EOIC end of inserted group conversion interrupt
ADC_INT_WDE1 analog watchdog 1 interrupt

Output parameter{out}

Return value

Example:
/* disable ADCO analog watchdog 0 interrupt */

adc_interrupt_disable(ADCO, ADC_INT_WDEDOQ);

adc_interrupt_flag_get

The description of adc_interrupt_flag_get is shown as below:
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Table 3-43. Function adc_interrupt_flag_get

Function name

adc_interrupt_flag_get

Function prototype

FlagStatus adc_interrupt_flag_get(uint32_t adc_periph, uint32_t int_flag);

Function descriptions

get the ADC interrupt bits

Precondition

The called functions

Input parameter{in}

adc_periph ADC peripheral
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
int_flag the adc interrupt bits
ADC_INT_FLAG_ )
analog watchdog O interrupt
WDEO

ADC_INT_FLAG_EOC

end of group conversion interrupt

ADC_INT_FLAG_EOIC

end of inserted group conversion interrupt

ADC_INT_FLAG_

analog watchdog 1 interrupt

WDE1
Output parameter{out}
Return value
FlagStatus SET or RESET
Example:

/* get the ADCO analog watchdog 0 interrupt bits*/

FlagStatus flag_value;

flag_value = adc_interrupt_flag_get(ADCO, ADC_INT_WDEO);

adc_interrupt_flag_clear

The description of adc_interrupt_flag_clear is shown as below:

Table 3-44. Function adc_interrupt_flag_clear

Function name

adc_interrupt_flag_clear

Function prototype

void adc_interrupt_flag_clear(uint32_t adc_periph, uint32_t int_flag);

Function descriptions

clear the ADC interrupt bits

Precondition

The called functions

Input parameter{in}

adc_periph ADC peripheral
ADCx(x=0,1) ADC peripheral selection
Input parameter{in}
int_flag the adc interrupt bits
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ADC_INT_FLAG_
analog watchdog 0 interrupt
WDEO
ADC_INT_FLAG_EOC end of group conversion interrupt
ADC_INT_FLAG_EOIC end of inserted group conversion interrupt
ADC_INT_FLAG_
analog watchdog 1 interrupt
WDE1
Output parameter{out}
Return value
Example:
/* clear the ADCO analog watchdog 0 interrupt bits*/
adc_interrupt_flag_clear(ADCO, ADC_INT_WDEQ);
3.3. BKP
The Backup registers are located in the Backup domain that remains powered-on by VDD
power, there are ten 16-bit (20 bytes) registers for data 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 3-45. BKP Registers
Registers Descriptions
BKP_DATAX (x=
Backup data register
0..9)
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 3-46. BKP firmware function

Function name Function description
bkp_deinit reset BKP registers
bkp_data_write write BKP data register
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Function name

Function description

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, the RTC output can be select as alarm

pulse or second pulse

bkp_rtc_clock_output_select

select RTC clock output

bkp_rtc_clock_calibration_direction

select RTC clock calibration direction

bkp_rtc_calibration_value_set

set RTC clock calibration value

bkp_osc32in_pin_select

select OSC32IN pin

bkp_tamper_detection_enable

enable tamper pin detection

bkp_tamper_detection_disable

disable tamper pin detection

bkp_tamper_active_level_set

set tamper pin active level

bkp_tamper_interrupt_enable

enable tamper interrupt

bkp_tamper_interrupt_disable

disable tamper interrupt

bkp_flag_get

get bkp flag state

bkp_flag_clear

clear bkp flag state

bkp_interrupt_flag_get

get bkp interrupt flag state

bkp_interrupt_flag_clear

clear bkp interrupt flag state

Enum bkp_data_register_enum

Table 3-47. Enum bkp_data_register_enum

Member name Function description

BKP_DATA_O bkp data register number 0
BKP_DATA_1 bkp data register number 1
BKP_DATA 2 bkp data register number 2
BKP_DATA 3 bkp data register number 3
BKP_DATA 4 bkp data register number 4
BKP_DATA 5 bkp data register number 5
BKP_DATA 6 bkp data register number 6
BKP_DATA 7 bkp data register number 7
BKP_DATA_8 bkp data register number 8
BKP_DATA_9 bkp data register number 9

bkp_deinit

The description of bkp_deinit is shown as below:

Table 3-48. Function bkp_deinit

Function name

bkp_deinit

Function prototype

void bkp_deinit(void);
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Function descriptions

reset BKP registers

Precondition

The called functions

rcu_bkp_reset_enable / rcu_bkp_reset _disable

Input parameter{in}

Output parameter{out}

Return value

Example:
* reset BKP registers */

bkp_deinit ();

bkp_data_write

The description of bkp_data_write is shown as below:

Table 3-49. 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 3-47. Enum bkp data register enum

BKP_DATA_x(x = 0..9)

bkp data register number x

Input parameter{in}

data

the data to be write in BKP data register

0-Oxffff

data value

Output parameter{out}

Return value

Example:

[* write BKP data register */

bkp _write_data (BKP_DATA_0, 0x1226);

bkp_data_read

The description of bkp_data_read is shown as below:
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Table 3-50. 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 3-47. Enum bkp data register enum

BKP_DATA_x(x = 0..9) bkp data register number x

Output parameter{out}

Return value

uint16_t | 0-Oxffff

Example:
[* read BKP data register */
uint16_t data;

data = bkp _read_data (BKP_DATA_0);

bkp_rtc_calibration_output_enable

The description of bkp_rtc_calibration_output_enable is shown as below:

Table 3-51. 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}

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:

65



Z

GigaDevice

GD32A513 Firmware Library User Guide

Table 3-52. 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 3-53. 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}

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:
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Table 3-54. 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 3-55. 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, the RTC output can be select as alarm pulse or second

pulse

Precondition

The called functions

Input parameter{in}

outputsel RTC output selection
RTC_OUTPUT_ALARM
RTC alarm pulse is selected as the RTC output
_PULSE
RTC_OUTPUT_SECO
RTC second pulse is selected as the RTC output
ND_PULSE
Output parameter{out}
Return value
Example:

[* select RTC output alarm signal output */

bkp_rtc_output_select (RTC_OUTPUT_ALARM_PULSE);
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bkp_rtc_clock_output_select
The description of bkp_rtc_clock output_select is shown as below:

Table 3-56. Function bkp_rtc_clock_output_select

Function name

bkp_rtc_clock_output_select

Function prototype

void bkp_rtc_clock_output_select(uint16_t clocksel);

Function descriptions

select RTC clock output, the RTC clock output can be select as divided 64

or no division

Precondition

The called functions

Input parameter{in}

clocksel

RTC clock output selection

RTC_CLOCK_DIV_64

RTC clock divided 64 is selected as the RTC clock output

RTC_CLOCK_DIV_1

RTC clock is selected as the RTC clock output

Output parameter{out}

Return value

Example:

/* select RTC clock devided 64 to output */

bkp_rtc_clock_output_select (RTC_CLOCK_DIV_64);

bkp_rtc_clock_calibration_direction
The description of bkp_rtc_clock_calibration_direction is shown as below:

Table 3-57. Function bkp_rtc_clock_calibration_direction

Function name bkp_rtc_clock_calibration_direction

Function prototype void bkp_rtc_clock_calibration_direction(uint16_t direction);

select RTC clock calibration direction, the RTC clock calibration direction

Function descriptions
can be select as slowed down or speed up

Precondition -

The called functions -

Input parameter{in}

direction RTC clock calibration direction
RTC CLOCK SLOWE
RTC clock slowed down
D DOWN
RTC _CLOCK SPEED
Up RTC clock speed up

Output parameter{out}

Return value
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Example:

/* set RTC clock slowed down */

bkp_rtc_clock_calibration_direction (RTC_CLOCK_SLOWED_DOWN);

bkp_rtc_calibration_value_set

The description of bkp_rtc_calibration_value_set is shown as below:

Table 3-58. 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 - Ox7F value

Output parameter{out}

Return value

Example:
/* set RTC clock calibration value */

bkp_rtc_calibration_value_set (0x7f);

bkp_osc32in_pin_select

The description of bkp_osc32in_pin_select is shown as below:

Table 3-59. bkp_osc32in_pin_select

Function name bkp_osc32in_pin_select
Function prototype void bkp_o0sc32in_pin_select(uint16_t inputpin);
Function descriptions select OSC32IN pin

Precondition -

The called functions -

Input parameter{in}

inputpin select OSC32IN pin
OSC32IN_PC13 OSC32IN pinis PC13
OSC32IN_PC14 OSC32IN pinis PC14

Output parameter{out}
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Return value

Example:

* select OSC32IN pin */

bkp_osc32in_pin_select (OSC32IN pin is PC14);

bkp_tamper_detection_enable

The description of bkp_tamper_detection_enable is shown as below:

Table 3-60. 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}

Output parameter{out}

Return value

Example:

[* enable tamper pin detection */

bkp_tamper_detection_enable();

bkp_tamper_detection_disable

The description of bkp_tamper_detection_disable is shown as below:

Table 3-61. 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}
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Return value

Example:

[* disable tamper pin detection */

bkp_tamper_detection_disable();

bkp_tamper_active_level_set

The description of bkp_tamper_active level set is shown as below:

Table 3-62. 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 pin active level
TAMPER_PIN_ACTIVE
the tamper pin is active high
_HIGH
TAMPER_PIN_ACTIVE
the tamper pin is active low
_Low

Output parameter{out}

Return value

Example:

[* set tamper pin active level high */

bkp_tamper_active_level_set (TAMPER_PIN_ACTIVE_HIGH);

bkp_tamper_interrupt_enable

The description of bkp_tamper_interrupt_enable is shown as below:

Table 3-63. Function bkp_tamper_interrupt_enable

Function name

bkp_tamper_interrupt_enable

Function prototype

void bkp_tamper_interrupt_enable (void);

Function descriptions

enable tamper interrupt

Precondition

The called functions

Input parameter{in}
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Output parameter{out}

Return value

Example:
[* enable tamper pin interrupt */

bkp_tamper_interrupt_enable ();

bkp_tamper_interrupt_disable
The description of bkp_tamper_interrupt_disable is shown as below:

Table 3-64. Function bkp_tamper_interrupt_disable

Function name

bkp_tamper_interrupt_disable

Function prototype

void bkp_tamper_interrupt_disable (void);

Function descriptions

disable tamper interrupt

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
[* disable tamper pin interrupt */

bkp_tamper_interrupt_disable ();

bkp_flag_get
The description of bkp_flag_get is shown as below:

Table 3-65. Function bkp_flag_get

Function name bkp_flag_get

Function prototype

FlagStatus bkp_flag_get(uint16_t flag);

Function descriptions get bkp flag state

Precondition -

The called functions -

Input parameter{in}

flag bkp flag state
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BKP_FLAG_TAMPER |

tamper event flag

Output parameter{out}

Return value

FlagStatus |

SET or RESET

Example:
[* get BKP flag state */

FlagStatus status;

status = bkp_flag_get (BKP_FLAG_TAMPER);

bkp_flag_clear

The description of bkp_flag_clear is shown as below:

Table 3-66. Function bkp_flag_clear

Function name

bkp_flag_clear

Function prototype

void bkp_flag_clear(uint16_t flag);

Function descriptions

clear bkp flag state

Precondition

The called functions

Input parameter{in}

flag

bkp flag state

BKP_FLAG_TAMPER

tamper event flag

Output parameter{out}

Return value

Example:

[* clear BKP flag state */

bkp_flag_clear (BKP_FLAG_TAMPER);

bkp_interrupt_flag_get

The description of bkp_interrupt_flag_get is shown as below:

Table 3-67. Function bkp_interrupt_flag_get

Function name

bkp_interrupt_flag_get

Function prototype

FlagStatus bkp_interrupt_flag_get(uint16_t flag);

Function descriptions

get bkp interrupt flag state

Precondition

The called functions
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Input parameter{in}
flag bkp interrupt flag state
BKP_INT_FLAG_TAMP
tamper interrupt flag
ER
Output parameter{out}
Return value
FlagStatus | SET or RESET
Example:
[* get BKP interrupt flag state */
bkp_interrupt_flag_get (BKP_INT_FLAG_TAMPER);
bkp_interrupt_flag_clear
The description of bkp_interrupt_flag_clear is shown as below:
Table 3-68. Function bkp_interrupt_flag_clear
Function name bkp_interrupt_flag_clear
Function prototype void bkp_interrupt_flag_clear(uint16_t flag);
Function descriptions clear bkp interrupt flag state
Precondition -
The called functions -
Input parameter{in}
flag bkp interrupt flag state
BKP_INT_FLAG_TAMP
tamper interrupt flag
ER
Output parameter{out}
Return value
Example:
[* clear BKP interrupt flag state */
bkp_interrupt_flag_clear (BKP_INT_FLAG_TAMPER);
3.4. CAN

CAN bus (Controller Area Network) is a bus standard designed to allow microcontrollers and
devices to communicate with each other without a host computer. The CAN interface supports
the CAN 2.0A/B protocol, ISO 11898-1:2015 and BOSCH CAN FD specification. The CAN
registers are listed in chapter 3.4.1, the CAN firmware functions are introduced in chapter
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3.4.1.

Descriptions of Peripheral registers

CAN registers are listed in the table shown as below:

Table 3-69. CAN Registers

Registers Descriptions
CAN_CTLO CAN control register 0
CAN_CTL1 CAN control register 1
CAN_TIMER CAN timer register
CAN_RMPUBF CAN receive mailbox public filter register
CAN_ERRO CAN error register 0
CAN_ERR1 CAN error register 1
CAN_INTEN CAN interrupt enable register
CAN_STAT CAN status register
CAN_CTL2 CAN control register 2
CAN_CRCC CAN crc for classical frame register

CAN_RFIFOPUBF

CAN receive fifo public filter register

CAN_RFIFOIFMN

CAN receive fifo identifier filter matching number register

CAN_BT CAN bit timing register
CAN_RFIFOMPFx CAN receive fifo / mailbox private filter x register

(x=0..31)

CAN_PN_CTLO Pretended Networking mode control register O
CAN_PN_TO Pretended Networking mode timeout register

CAN_PN_STAT Pretended Networking mode status register
CAN_PN_EIDO Pretended Networking mode expected identifier O register
CAN_PN_EDLC Pretended Networking mode expected dic register
CAN_PN_EDLO Pretended Networking mode expected data low O register
CAN_PN_EDL1 Pretended Networking mode expected data low 1 register

CAN_PN_IFEID1

Pretended Networking mode identifier filter / expected identifier 1 register

CAN_PN_DFOEDH

Pretended Networking mode data O filter / expected data high 0 register

0
CAN_PN_DF1EDH Pretended Networking mode data 1 filter / expected data high 1 register
1
CAN_PN_RWMXxCS Pretended Networking mode received wakeup mailbox x control status
(x=0..3) information register
CAN_PN_RWMxI Pretended Networking mode received wakeup mailbox x identifier register
(x=0..3)
CAN_PN_RWMxDO Pretended Networking mode received wakeup mailbox x data O register
(x=0..3)
CAN_PN_RWMxD1 Pretended Networking mode received wakeup mailbox x data 1 register
(x=0..3)
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Registers Descriptions
CAN_FDCTL CAN FD control register
CAN_FDBT CAN bhit timing register
CAN_CRCCFD CAN CRC for classical and FD frame register
3.4.2. Descriptions of Peripheral functions

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

Table 3-70. CAN firmware function

Function name

Function description

can_deinit

deinitialize CAN

can_software_reset

reset CAN internal state machines and CAN registers

can_init

CAN module initialization

can_struct_para_init

initialize CAN parameter structure with a default value

can_private_filter_config

configure receive fifo/mailbox private filter

can_operation_mode_enter

enter the corresponding mode

can_operation_mode_get

get operation mode

can_inactive_mode_exit

exit inactive mode

can_pn_mode_exit

exit Pretended Networking mode

can_fd_config

can FD initialize

can_bitrate_switch_enable

enable bit rate switching

can_bitrate_switch_disable

disable bit rate switching

can_tdc_get

get transmitter delay compensation value

can_tdc_enable

enable transmitter delay compensation

can_tdc_disable

disable transmitter delay compensation

can_rx_fifo_config

configure rx FIFO

can_rx_fifo_filter_table_config

configure rx FIFO filter table

can_rx_fifo_read

read rx FIFO data

et

can_rx_fifo_filter_matching_number_g

get rx FIFO filter matching number

can_rx_fifo_clear

clear rx FIFO

can_ram_address_get

get mailbox RAM address

can_mailbox_config

config mailbox

can_mailbox_transmit_abort

abort mailbox transmit

can_mailbox_transmit_inactive

inactive transmit mailbox

can_mailbox_receive_data_read

read receive mailbox data

can_mailbox_receive_lock

lock the receive mailbox

can_mailbox_receive_unlock

unlock the receive mailbox

can_mailbox_receive_inactive

inactive the receive mailbox

can_mailbox_code_get

get mailbox code value

can_error_counter_config

configure error counter

can_error_counter_get

get error count
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Function name Function description
can_error_state_get get error state indicator
can_crc_get get mailbox CRC value
can_pn_mode_config configure Pretended Networking mode parameter
can_pn_mode_filter_config configure pn mode filter
get matching message counter of Pretended Networking
can_pn_mode_num_of _match_get
mode
can_pn_mode_data_read get matching message
can_self_reception_enable enable self reception
can_self_reception_disable disable self reception
can_transmit_abort_enable enable transmit abort
can_transmit_abort_disable disable transmit abort
can_auto_busoff_recovery_enable enable auto bus off recovery mode
can_auto_busoff_recovery_disable disable auto bus off recovery mode
can_time_sync_enable enable time sync mode
can_time_sync_disable disable time sync mode
can_edge_filter_mode_enable enable edge filter mode
can_edge_filter_mode_disable disable edge filter mode
can_ped_mode_enable enable protocol exception detection mode
can_ped_mode_disable disable protocol exception detection mode
can_arbitation_delay_bits_config configure arbitation delay bits
can_bsp_mode_config configure bit sampling mode
can_flag_get get CAN flag
can_flag_clear clear CAN flag
can_interrupt_enable enable CAN interrupt
can_interrupt_disable disable CAN interrupt
can_interrupt_flag_get get CAN interrupt flag
can_interrupt_flag_clear clear CAN interrupt flag
Structure can_error_counter_struct
Table 3-71. Structure can_error_counter_struct
Member name Function description
fd_data_phase_rx_e receive error counter for data phase of FD frames with BRS bit set
rrcnt
fd_data_phase_tx_e transmit error count for the data phase of FD frames with BRS bit set
rrent
rx_errcnt receive error count defined by the CAN standard
tx_errcnt transmit error count defined by the CAN standard
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Structure can_parameter_struct

Table 3-72. Structure can_parameter_struct

Member name

Function description

internal_counter_so

urce

internal counter source

mb_tx_order

mailbox transmit order

mb_rx_ide_rtr_type

IDE and RTR field fitler type

mb_remote_frame

remote request frame is stored

self_reception

enable or disable self reception

mb_tx_abort_enable

enable or disable transmit abort

local_priority_enable

enable or disable local priority

rx_private_filter_que

ue_enable

private filter and queue enable

edge_filter_enable

edge filter enable

protocol_exception_
enable

protocol exception enable

rx_filter_order

receive filter order

memory_size

memory size

mb_public_filter

mailbox public filter

prescaler

baudrate prescaler

resync_jump_width

resynchronization jump width

prop_time_segment

propagation time segment

time_segment_1

time segment 1

time_segment_2

time segment 2

Structure can_mailbox_descriptor_struct

Table 3-73. Structure can_mailbox_descriptor_struct

Member name Function description
timestamp free-running counter timestamp
dic data length code in bytes
rtr remote transmission request
ide ID extended bit
srr substitute remote request
code mailbox code
esi error state indicator
brs bit rate switch
fdf FD format indicator
id identifier for frame
prio local priority
data data
data_bytes data bytes
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Function description

Member name

padding FD mode padding data

Structure can_rx_fifo_struct

Table 3-74. Structure can_rx_fifo_struct

Member name Function description
timerstamp free-running counter timestamp
dic data length code in bytes
rtr remote transmission request
ide ID extended bit
srr substitute remote request
idhit identifier filter matching number
id identifier for frame
data[2] fifo data

Structure can_fd_parameter_struct

Table 3-75. Structure can_fd_parameter_struct

Member name Function description

ISO CAN FD protocol enable

iso_can_fd_enable

data bit rate switch
bitrate_switch_enabl

e

mailbox_data_size mailbox data size

tdc_enable trnasmitter delay compensation enable
tdc_offset trnasmitter delay compensation offset
prescaler baudrate prescaler

resync_jump_width

resynchronization jump width

prop_time_segment

propagation time segment

time_segment_1

time segment 1

time_segment_2

time segment 2

Structure can_rx_fifo_id_filter_struct

Table 3-76. Structure can_rx_fifo_id_filter_struct

Member name

Function description

remote_frame

expected remote frame

extended_frame

expected extended frame

id

expected id
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Structure can_fifo_parameter_struct

Table 3-77. Structure can_fifo_parameter_struct

Member name Function description
dma_enable DMA enable
filter_format_and_nu FIFO ID filter format and number
mber
fifo_public_filter FIFO ID public filter

Structure can_pn_mode_filter_struct

Table 3-78. Structure can_pn_mode_filter_struct

Member name Function description
rtr remote frame
ide extended frame
id id
dic_high_threshold DLC expected high threshold
dic_low_threshold DLC expected low threshold
payload[2] data

Structure can_pn_mode_config_struct

Table 3-79. Structure can_pn_mode_config_struct

Member name Function description
timeout_int enable or disable timeout interrupt
match_int enable or disable match interrupt
num_matches set number of message matching times
match_timeout set wakeup timeout value
frame_filter set frame filtering type
id_filter set id filtering type
data_filter set data filtering type

Structure can_crc_struct

Table 3-80. Structure can_crc_struct

Member name Function description
classical_frm_mb_n associated number of mailbox for transmitting the CRCTC[14:0] value
umber

classical_frm_trans transmitted CRC value for classical frames
mitted_crc

classical_fd_frm_mb associated number of mailbox for transmitting the CRCTCI[20:0] value
_nhumber

classical_fd_frm_tra transmitted CRC value for classical and ISO / non-ISO FD frames

nsmitted_crc
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Enum can_interrupt_enum

Table 3-81. Enum can_interrupt_enum

Member name

Function description

CAN_INT_RX_WAR

NING receive warning interrupt
CAN_INT_TX_WAR
NING transmit warning interrupt
CAN_INT_ERR_SU
MMARY error interrupt

CAN_INT_BUSOFF

bus off interrupt

CAN_INT_BUSOFF

_RECOVERY bus off recovery interrupt
CAN_INT_ERR_SU
MMARY_FD fd error interrupt
CAN_INT_MBO mailbox O interrupt
CAN_INT_MB1 mailbox 1 interrupt
CAN_INT_MB2 mailbox 2 interrupt
CAN_INT_MB3 mailbox 3 interrupt
CAN_INT_MB4 mailbox 4 interrupt
CAN_INT_MB5 mailbox 5 interrupt
CAN_INT_MB6 mailbox 6 interrupt
CAN_INT_MB7 mailbox 7 interrupt
CAN_INT_MB8 mailbox 8 interrupt
CAN_INT_MB9 mailbox 9 interrupt

CAN_INT_MB10

mailbox 10 interrupt

CAN_INT_MB11

mailbox 11 interrupt

CAN_INT_MB12

mailbox 12 interrupt

CAN_INT_MB13

mailbox 13 interrupt

CAN_INT_MB14

mailbox 14 interrupt

CAN_INT_MB15

mailbox 15 interrupt

CAN_INT_MB16

mailbox 16 interrupt

CAN_INT_MB17

mailbox 17 interrupt

CAN_INT_MB18

mailbox 18 interrupt

CAN_INT_MB19

mailbox 19 interrupt

CAN_INT_MB20

mailbox 20 interrupt

CAN_INT_MB21

mailbox 21 interrupt

CAN_INT_MB22

mailbox 22 interrupt

CAN_INT_MB23

mailbox 23 interrupt

CAN_INT_MB24

mailbox 24 interrupt

CAN_INT_MB25

mailbox 25 interrupt

CAN_INT_MB26

mailbox 26 interrupt

CAN_INT_MB27

mailbox 27 interrupt
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Member name

Function description

CAN_INT_MB28

mailbox 28 interrupt

CAN_INT_MB29

mailbox 29 interrupt

CAN_INT_MB30

mailbox 30 interrupt

CAN_INT_MB31

mailbox 31 interrupt

CAN_INT_FIFO_AV

AILABLE fifo availabe interrupt
CAN_INT_FIFO_W

ARNING fifo warning interrupt
CAN_INT_FIFO_OV

ERFLOW fifo overflow interrupt
CAN_INT_WAKEUP

_MATCH Pretended Networking match interrupt
CAN_INT_WAKEUP

_TIMEOUT Pretended Networking timeout wakeup interrupt

Enum can_flag_enum

Table 3-82. Enum can_flag_enum

Member name

Function description

CAN_FLAG_CAN_P

Pretended Networking state flag

N
CAN_FLAG_SOFT_ software reset flag
RST
CAN_FLAG_ERR_S error summary flag
UMMARY
CAN_FLAG_BUSO bus off flag
FF
CAN_FLAG_RECEI receiving state flag
VING
CAN_FLAG_TRAN transmitting state flag
SMITTING

CAN_FLAG_IDLE

IDLE state flag

CAN_FLAG_RX_W
ARNING

receive warning flag

CAN_FLAG_TX W
ARNING

transmit warning flag

CAN_FLAG_STUFF
_ERR

stuff error flag

CAN_FLAG_FORM
_ERR

form error flag

CAN_FLAG_CRC_

ERR

CRC error flag
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Member name

Function description

CAN_FLAG_ACK_E ACK error flag
RR
CAN_FLAG_BIT_D bit dominant error flag
OMINANT_ERR

CAN_FLAG_BIT_R
ECESSIVE_ERR

bit recessive error flag

CAN_FLAG_SYNC_
ERR

synchronization flag

CAN_FLAG_BUSO
FF_RECOVERY

bus off recovery flag

CAN_FLAG_ERR_S
UMMARY_FD

FD error summary flag

CAN_FLAG_ERR_
OVERRUN

error overrun flag

CAN_FLAG_STUFF
_ERR_FD

stuff error in FD data phase flag

CAN_FLAG_FORM
_ERR_FD

form error in FD data phase flag

CAN_FLAG_CRC_
ERR_FD

CRC error in FD data phase flag

CAN_FLAG_BIT_D
OMINANT_ERR_FD

bit dominant error in FD data phase flag

CAN_FLAG_BIT_R
ECESSIVE_ERR_F
D

bit recessive error in FD data phase flag

CAN_FLAG_MBO

mailbox O flag

CAN_FLAG_MB1

mailbox 1 flag

CAN_FLAG_MB2

mailbox 2 flag

CAN_FLAG_MB3

mailbox 3 flag

CAN_FLAG_MB4

mailbox 4 flag

CAN_FLAG_MB5

mailbox 5 flag

CAN_FLAG_MB6

mailbox 6 flag

CAN_FLAG_MB7

mailbox 7 flag

CAN_FLAG_MBS

mailbox 8 flag

CAN_FLAG_MB9

mailbox 9 flag

CAN_FLAG_MB10

mailbox 10 flag

CAN_FLAG_MB11

mailbox 11 flag

CAN_FLAG_MB12

mailbox 12 flag

CAN_FLAG_MB13

mailbox 13 flag

CAN_FLAG_MB14

mailbox 14 flag

CAN_FLAG_MB15

mailbox 15 flag

CAN_FLAG_MB16

mailbox 16 flag
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Member name

Function description

CAN_FLAG_MB17

mailbox 17 flag

CAN_FLAG_MB18

mailbox 18 flag

CAN_FLAG_MB19

mailbox 19 flag

CAN_FLAG_MB20

mailbox 20 flag

CAN_FLAG_MB21

mailbox 21 flag

CAN_FLAG_MB22

mailbox 22 flag

CAN_FLAG_MB23

mailbox 23 flag

CAN_FLAG_MB24

mailbox 24 flag

CAN_FLAG_MB25

mailbox 25 flag

CAN_FLAG_MB26

mailbox 26 flag

CAN_FLAG_MB27

mailbox 27 flag

CAN_FLAG_MB28

mailbox 28 flag

CAN_FLAG_MB29

mailbox 29 flag

CAN_FLAG_MB30

mailbox 30 flag

CAN_FLAG_MB31

mailbox 31 flag

CAN_FLAG_FIFO_
AVAILABLE

fifo availabe flag

CAN_FLAG_FIFO_
WARNING

fifo warning flag

CAN_FLAG_FIFO_
OVERFLOW

fifo overflow flag

CAN_FLAG_WAKE
UP_MATCH

Pretended Networking match flag

CAN_FLAG_WAKE
UP_TIMEOUT

Pretended Networking timeout wakeup flag

CAN_FLAG_TDC_
OUT_OF _RANGE

transmitter delay is out of compensation range flag

Enum can_interrupt_flag_enum

Table 3-83. Enum can_interrupt_flag_enum

Member name

Function description

CAN_INT_FLAG_E
RR_SUMMARY

error summary interrupt flag

CAN_INT_FLAG_B
USOFF

bus off interrupt flag

CAN_INT_FLAG_R
X_WARNING

receive warning interrupt flag

CAN_INT_FLAG_T
X_WARNING

transmit warning interrupt flag

CAN_INT_FLAG_B
USOFF_RECOVER

bus off recovery interrupt flag

84



Z

GigaDevice

GD32A513 Firmware Library User Guide

Member name

Function description

Y

CAN_INT_FLAG_E
RR_SUMMARY_FD

fd error summary interrupt flag

CAN_INT_FLAG_M

mailbox O interrupt flag

BO

CAN_INT_FLAG_M mailbox 1 interrupt flag
B1

CAN_INT_FLAG_M mailbox 2 interrupt flag
B2

CAN_INT_FLAG_M mailbox 3 interrupt flag
B3

CAN_INT_FLAG_M mailbox 4 interrupt flag
B4

CAN_INT_FLAG_M mailbox 5 interrupt flag
B5

CAN_INT_FLAG_M mailbox 6 interrupt flag
B6

CAN_INT_FLAG_M mailbox 7 interrupt flag
B7

CAN_INT_FLAG_M mailbox 8 interrupt flag
B8

CAN_INT_FLAG_M mailbox 9 interrupt flag
B9

CAN_INT_FLAG_M mailbox 10 interrupt flag
B10

CAN_INT_FLAG_M mailbox 11 interrupt flag
B11l

CAN_INT_FLAG_M mailbox 12 interrupt flag
B12

CAN_INT_FLAG_M mailbox 13 interrupt flag
B13

CAN_INT_FLAG_M mailbox 14 interrupt flag
B14

CAN_INT_FLAG_M mailbox 15 interrupt flag
B15

CAN_INT_FLAG_M mailbox 16 interrupt flag
B16

CAN_INT_FLAG_M mailbox 17 interrupt flag
B17

CAN_INT_FLAG_M mailbox 18 interrupt flag
B18

CAN_INT_FLAG_M

mailbox 19 interrupt flag

85



Z

GigaDevice

GD32A513 Firmware Library User Guide

Member name

Function description

B19

CAN_INT_FLAG_M mailbox 20 interrupt flag
B20

CAN_INT_FLAG_M mailbox 21 interrupt flag
B21

CAN_INT_FLAG_M mailbox 22 interrupt flag
B22

CAN_INT_FLAG_M mailbox 23 interrupt flag
B23

CAN_INT_FLAG_M mailbox 24 interrupt flag
B24

CAN_INT_FLAG_M mailbox 25 interrupt flag
B25

CAN_INT_FLAG_M mailbox 26 interrupt flag
B26

CAN_INT_FLAG_M mailbox 27 interrupt flag
B27

CAN_INT_FLAG_M mailbox 28 interrupt flag
B28

CAN_INT_FLAG_M mailbox 29 interrupt flag
B29

CAN_INT_FLAG_M mailbox 30 interrupt flag
B30

CAN_INT_FLAG_M mailbox 31 interrupt flag
B31

CAN_INT_FLAG_FI
FO_AVAILABLE

fifo availabe interrupt flag

CAN_INT_FLAG_FI
FO_WARNING

fifo warning interrupt flag

CAN_INT_FLAG_FI
FO_OVERFLOW

fifo overflow interrupt flag

CAN_INT_FLAG_W
AKEUP_MATCH

Pretended Networking match interrupt flag

CAN_INT_FLAG_W
AKEUP_TIMEOUT

Pretended Networking timeout wakeup interrupt flag

Enum can_operation_modes_enum

Table 3-84. Enum can_operation_modes_enum

Member name

Function description

CAN_NORMAL_MO
DE

normal mode
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Member name Function description
CAN_MONITOR_M monitor mode
ODE
CAN_LOOPBACK _ loopback mode
SILENT_MODE
CAN_INACTIVE_M inactive mode
ODE
CAN_DISABLE_MO disable mode
DE
CAN_PN_MODE Pretended Networking mode

Enum can_struct_type_enum

Table 3-85. Enum can_struct_type_enum

Member name Function description
CAN_INIT_STRUCT CAN initiliaze parameters struct
CAN_FD_INIT_STR CAN FD parameters struct

UCT
CAN_FIFO_INIT_S CAN fifo parameters struct
TRUCT
CAN_PN_MODE_IN Pretended Networking mode parameter strcut
IT_STRUCT
CAN_PN_MODE_FI Pretended Networking mode filter parameter strcut
LTER_STRUCT

Enum can_error_state_enum

Table 3-86. Enum can_error_state_enum

Member name Function description

CAN_ERROR_STA CAN in error active

TE_ACTIVE

CAN_ERROR_STA CAN in error passive
TE_PASSIVE

CAN_ERROR_STA CAN in bus off
TE_BUS_OFF

can_deinit

The description of can_deinit is shown as below:

Table 3-87. Function can_deinit

Function name can_deinit
Function prototype void can_deinit(uint32_t can_periph);
Function descriptions deinitialize CAN
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Precondition

The called functions

rcu_periph_reset_enable / rcu_periph_reset_disable

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
Example:

/* deinitialize CANO */

can_deinit(CANO);

can_software_reset

The description of can_software_reset is shown as below:

Table 3-88. Function can_software_reset

Function name

can_software_reset

Function prototype

ErrStatus can_software_reset(uint32_t can_periph);

Function descriptions

reset CAN internal state machines and CAN registers

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
ErrStatus ERROR or SUCCESS
Example:

ErrStatus err;

/* reset CANO */

err = can_software_reset(CANO);

can_init

The description of can_init is shown as below:

Table 3-89. Function can_init

Function name

can_init
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Function prototype

ErrStatus can_init(uint32_t can_periph, can_parameter_struct*

can_parameter_init);

Function descriptions

CAN module initialization

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral

CANXx(x=0,1)

CAN peripheral selection

Input parameter{in}

can_parameter_init ‘

Refers to Table 3-72. Structure can_parameter_struct

Output parameter{out}

Return value

ErrStatus ‘

ERROR or SUCCESS

Example:

can_parameter_struct can_parameter;

ErrStatus err;

/* initialize CAN */

err = can_init(CANO, &can_parameter);

can_struct_para_init

The description of can_struct_para_init is shown as below:

Table 3-90. 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 structure with a default value

Precondition

The called functions

Input parameter{in}

type ‘ Refers to enum Table 3-85. Enum can_struct type enum
Input parameter{in}
p_struct ‘ the pointer of the specific struct

Output parameter{out}

Return value

Example:
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can_parameter_struct can_parameter;

[* initialize CAN */

can_struct_para_init(CAN_INIT_STRUCT, &can_parameter);

can_private_filter_config

The description of can_private_filter_config is shown as below:

Table 3-91. Function can_private_filter_config

Function name

can_private_filter_config

Function prototype

void can_private_filter_config(uint32_t can_periph, uint32_t index, uint32_t

filter_data);

Function descriptions

configure receive fifo/mailbox private filter

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Input parameter{in}
index mailbox index
0..31 CAN mailbox index selection
Input parameter{in}
filter_data filter data to configure

0..0XFFFFFFFF

filter data

Output parameter{out}

Return value

Example:

I* configure CANO mailbox O private filter */

can_private_filter_config(CANO, 0, OXFFFFFFFF);

can_operation_mode_enter

The description of can_operation_mode_enter is shown as below:

Table 3-92. Function can_operation_mode_enter

Function name

can_operation_mode_enter

Function prototype

ErrStatus can_operation_mode_enter(uint32_t can_periph,

can_operation_modes_enum mode);

Function descriptions

enter the corresponding mode

Precondition
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The called functions ‘ -

Input parameter{in}
can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection

Input parameter{in}

mode ‘ Refers to enum Table 3-84. Enum can_operation_modes _enum

Output parameter{out}

Return value
ErrStatus ‘ ERROR or SUCCESS

Example:
ErrStatus err;
/* CANO enter normal mode */

err = can_operation_mode_enter(CANO, CAN_NORMAL_MODE);

can_operation_mode_get
The description of can_operation_mode_get is shown as below:

Table 3-93. Function can_operation_mode_get
Function name can_operation_mode_get

can_operation_modes_enum can_operation_mode_get(uint32_t

Function prototype .
can_periph);

Function descriptions get operation mode

Precondition -

The called functions -
Input parameter{in}

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

Output parameter{out}

Return value

can_operation_modes ]
Refers to enum Table 3-84. Enum can _operation_modes _enum

_enum

Example:
can_operation_modes_enum mode;
/* get CANO mode*/

mode = can_operation_mode_get(CANO);
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can_inactive_mode_exit

The description of can_inactive_mode_exit is shown as below:

Table 3-94. Function can_inactive_mode_exit

Function name

can_inactive_mode_exit

Function prototype

ErrStatus can_inactive_mode_exit(uint32_t can_periph);

Function descriptions

exit inactive mode

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
ErrStatus ERROR or SUCCESS
Example:

ErrStatus err;

/* CANO exit INACTIVE mode */

err = can_inactive_mode_exit(CANO);

can_pn_mode_exit

The description of can_pn_mode_exit is shown as below:

Table 3-95. Function can_pn_mode_exit

Function name

can_pn_mode_exit

Function prototype

ErrStatus can_pn_mode_exit(uint32_t can_periph);

Function descriptions

exit Pretended Networking mode

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
ErrStatus ERROR or SUCCESS
Example:

ErrStatus err;

92



Z

GigaDevice

GD32A513 Firmware Library User Guide

/* CANO exit PN mode */
err = can_pn_mode_exit(CANO);
can_fd_config

The description of can_fd_config is shown as below:

Table 3-96. Function can_fd_config

Function name can_fd_config

Function prototype
& & *can_fd_para_init);

void can_fd_config(uint32_t can_periph, can_fd_parameter_struct

Function descriptions can FD initialize

Precondition -

The called functions -

Input parameter{in}

can_periph CAN peripheral

CANXx(x=0,1) CAN peripheral selection

Input parameter{in}

can_fd_para_init ‘ Refers to structure Table 3-75. Structure can fd parameter_struct

Output parameter{out}

Return value

Example:
can_fd_parameter_struct fd_parameter;
/* FD parameter configurations */

can_fd_config(CANO, &fd_parameter);

can_bitrate_switch_enable

The description of can_bitrate_switch_enable is shown as below:

Table 3-97. Function can_bitrate_switch_enable

Function name

can_bitrate_switch_enable

Function prototype

void can_bitrate_switch_enable(uint32_t can_periph);

Function descriptions

enable bit rate switching

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral

CANXx(x=0,1)

CAN peripheral selection

93



Z

GigaDevice

GD32A513 Firmware Library User Guide

Output parameter{out}

Return value

Example:

/* enable CANO bit rate switching */

can_bitrate_switch_enable(CANO);

can_bitrate_switch_disable

The description of can_bitrate_switch_disable is shown as below:

Table 3-98. Function can_bitrate_switch_disable

Function name

can_bitrate_switch_disable

Function prototype

void can_bitrate_switch_disable(uint32_t can_periph);

Function descriptions

disable bit rate switching

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
Example:

[* disable CANO bit rate switching */

can_bitrate_switch_disable(CANO);

can_tdc_get

The description of can_tdc_get is shown as below:

Table 3-99. Function can_tdc_get

Function name

can_tdc_get

Function prototype

uint32_t can_tdc_get(uint32_t can_periph);

Function descriptions

get transmitter delay compensation value

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral
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CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
uint32_t 0 - Ox3F
Example:
uint32_t tdc;

[* get transmitter delay compensation value */

tdc = can_tdc_get(CANO);

can_tdc_enable

The description of can_tdc_enable is shown as below:

Table 3-100. Function can_tdc_enable

Function name

can_tdc_enable

Function prototype

void can_tdc_enable(uint32_t can_periph);

Function descriptions

enable transmitter delay compensation

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
Example:

[* enable transmitter delay compensation */

can_tdc_enable(CANO);

can_tdc_disable

The description of can_tdc_disable is shown as below:

Table 3-101. Function can_tdc_disable

Function name

can_tdc_disable

Function prototype

void can_tdc_disable(uint32_t can_periph);

Function descriptions

disable transmitter delay compensation

Precondition

The called functions
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Input parameter{in}

can_periph CAN peripheral

CANXx(x=0,1) CAN peripheral selection

Output parameter{out}

Return value

Example:
[* disable transmitter delay compensation */

can_tdc_disable(CANO);

can_rx_fifo_config
The description of can_rx_fifo_config is shown as below:

Table 3-102. Function can_rx_fifo_config

Function name can_rx_fifo_config

Function prototype *can_fifo_para_init);

void can_rx_fifo_config(uint32_t can_periph, can_fifo_parameter_struct

Function descriptions configure rx FIFO

Precondition -

The called functions -

Input parameter{in}

can_periph CAN peripheral

CANXx(x=0,1) CAN peripheral selection

Input parameter{in}

can_fifo_para_init ‘ Refers to structure Table 3-77. Structure can fifo parameter struct

Output parameter{out}

Return value

Example:
can_fifo_parameter_struct fifo_struct;

[* configure rx FIFO */

can_rx_fifo_config(CANO, &fifo_struct);

can_rx_fifo_filter_table_config

The description of can_rx_fifo_filter_table_config is shown as below:
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Table 3-103. Function can_rx_fifo_filter_table_config

Function name

can_rx_fifo_filter_table_config

Function prototype

void can_rx_fifo_filter_table_config(uint32_t can_periph,
can_rx_fifo_id_filter_struct id_filter_table[]);

Function descriptions

configure rx FIFO filter table

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Input parameter{in}
id_filter_table Refers to structure Table 3-76. Structure can rx fifo_id filter struct
Output parameter{out}
Return value
Example:

can_rx_fifo_id_filter_struct id_filter_table[104];

[* configure rx FIFO filter table */

can_rx_fifo_filter_table_config(CANQO, id_filter_table);

can_rx_fifo_read

The description of can_rx_fifo_read is shown as below:

Table 3-104. Function can_rx_fifo_read

Function name

can_rx_fifo_read

Function prototype

void can_rx_fifo_read(uint32_t can_periph, can_rx_fifo_struct *rx_fifo);

Function descriptions

read rx FIFO data

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
rx_fifo Refers to structure Table 3-74. Structure can rx fifo struct
Return value
Example:
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can_rx_fifo_struct rx_fifo;
/* read rx FIFO data */

can_rx_fifo_read(CANO, &rx_fifo);

can_rx_fifo_filter_matching_number_get

The description of can_rx_fifo_filter_matching_number_get is shown as below:

Table 3-105. Function can_rx_fifo_filter_matching_number_get

Function name

can_rx_fifo_filter_matching_number_get

Function prototype

uint32_t can_rx_fifo_filter_matching_number_get(uint32_t can_periph);

Function descriptions

get rx FIFO filter matching number

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
uint32_t 0-416
Example:

uint32_t number;

I* get rx FIFO filter matching number */

number = can_rx_fifo_filter_matching_number_get(CANO);

can_rx_fifo_clear

The description of can_rx_fifo_clear is shown as below:

Table 3-106. Function can_rx_fifo_clear

Function name

can_rx_fifo_clear

Function prototype

void can_rx_fifo_clear(uint32_t can_periph);

Function descriptions

clear rx FIFO

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral

CANXx(x=0,1)

CAN peripheral selection

Output parameter{out}
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Return value

Example:
[* clear rx FIFO* /

can_rx_fifo_clear(CANO);

can_ram_address_get

The description of can_ram_address_get is shown as below:

Table 3-107. Function can_ram_address_get

Function name can_ram_address_get
Function prototype uint32_t* can_ram_address_get(uint32_t can_periph, uint32_t index);
Function descriptions get mailbox RAM address

Precondition -

The called functions -

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Input parameter{in}
index mailbox index
0-31 mailbox index selection

Output parameter{out}

Return value

uint32_t | 0-OXFFFFFFFF

Example:
uint32_t address;
/* get CANO mailbox 0 RAM address™ /

address = can_ram_address_get(CANO, 0);

can_mailbox_config
The description of can_mailbox_config is shown as below:

Table 3-108. Function can_mailbox_config

Function name can_mailbox_config

Function prototype

void can_mailbox_config(uint32_t can_periph, uint32_t index,

can_mailbox_descriptor_struct *mdpara);

Function descriptions config mailbox

Precondition -
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The called functions ‘

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Input parameter{in}
index mailbox index
0-31 mailbox index selection
Input parameter{in}
mdpara ‘Refers to structure Table 3-73. Structure can mailbox descriptor struct
Output parameter{out}
‘ Return value
Example:

can_mailbox_descriptor_struct transmit_message;

[* transmit message */

can_mailbox_config(C

ANO, 0, &transmit_message);

can_mailbox_transmit_abort

The description of can_mailbox_transmit_abort is shown as below:

Table 3-109. Function can_mailbox_transmit_abort

Function name

can_mailbox_transmit_abort

Function prototype

void can_mailbox_transmit_abort(uint32_t can_periph, uint32_t index);

Function descriptions

abort mailbox transmit

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Input parameter{in}
index mailbox index
0-31 mailbox index selection
Output parameter{out}
Return value
Example:
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/* abort mailbox transmit */

can_mailbox_transmit_abort(CANO, 0);

can_mailbox_transmit_inactive

The description of can_mailbox_transmit_inactive is shown as below:

Table 3-110. Function can_mailbox_transmit_inactive

Function name

can_mailbox_transmit_inactive

Function prototype

void can_mailbox_transmit_inactive(uint32_t can_periph, uint32_t index);

Function descriptions

inactive transmit mailbox

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Input parameter{in}
index mailbox index
0-31 mailbox index selection
Output parameter{out}
Return value
Example:

/* inactive transmit mailbox */

can_mailbox_transmit_inactive(CANO, 0);

can_mailbox_receive_data_read

The description of can_mailbox_receive_data_read is shown as below:

Table 3-111. Function can_mailbox_receive_data_read

Function name

can_mailbox_receive_data_read

Function prototype

ErrStatus can_mailbox_receive_data_read(uint32_t can_periph, uint32_t

index, can_mailbox_descriptor_struct *mdpara);

Function descriptions

read receive mailbox data

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral

CANXx(x=0,1)

CAN peripheral selection

Input parameter{in}
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index mailbox index
0-31 mailbox index selection
Input parameter{in}
mdpara ‘Refers to structure Table 3-73. Structure can_mailbox descriptor_struct
Output parameter{out}
‘ Return value
ErrStatus ‘ ERROR or SUCCESS

Example:

ErrStatus err;

can_mailbox_descriptor_struct receive_message;

I* check the receive message */

err = can_mailbox_receive_data_read(CANO, 0, &receive_message);

can_mailbox_receive_lock

The description of can_mailbox_receive_lock is shown as below:

Table 3-112. Function can_mailbox_receive_lock

Function name

can_mailbox_receive_lock

Function prototype

void can_mailbox_receive_lock(uint32_t can_periph, uint32_t index);

Function descriptions

lock the receive mailbox

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Input parameter{in}
index mailbox index
0-31 mailbox index selection
Output parameter{out}
Return value
Example:

/* lock the receive mailbox 0 */

can_mailbox_receive lock(CANO, 0);
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can_mailbox_receive_unlock
The description of can_mailbox_receive_unlock is shown as below:

Table 3-113. Function can_mailbox_receive_unlock

Function name can_mailbox_receive_unlock
Function prototype void can_mailbox_receive_unlock(uint32_t can_periph);
Function descriptions unlock the receive mailbox

Precondition -

The called functions -

Input parameter{in}

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

Output parameter{out}

Return value

Example:
/* unlock the receive mailbox */

can_mailbox_receive_unlock(CANO);

can_mailbox_receive_inactive
The description of can_mailbox_receive_inactive is shown as below:

Table 3-114. Function can_mailbox_receive_inactive

Function name can_mailbox_receive_inactive

Function prototype void can_mailbox_receive_inactive(uint32_t can_periph, uint32_t index);

Function descriptions inactive the receive mailbox

Precondition -

The called functions -

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Input parameter{in}
index mailbox index
0-31 mailbox index selection

Output parameter{out}

Return value

Example:
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[* inactive the receive mailbox */

can_mailbox_receive_inactive(CANO, 0);

can_mailbox_code_get

The description of can_mailbox_code_get is shown as below:

Table 3-115. Function can_mailbox_code_get

Function name

can_mailbox_code_get

Function prototype

uint32_t can_mailbox_code_get(uint32_t can_periph, uint32_t index);

Function descriptions

get mailbox code value

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Input parameter{in}
index mailbox index
0-31 mailbox index selection
Output parameter{out}
Return value
uint32_t 0-OxF
Example:

uint32_t code;

I* get mailbox code value */

code = can_mailbox_code_get(CANO, 0);

can_error_counter_config

The description of can_error_counter_config is shown as below:

Table 3-116. Function can_error_counter_config

Function name

can_error_counter_config

Function prototype

void can_error_counter_config(uint32_t can_periph,

can_error_counter_struct *errcnt_struct);

Function descriptions

configure error counter

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral

CANXx(x=0,1)

CAN peripheral selection
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Input parameter{in}

errcnt_struct ‘ Refers to structure Table 3-71. Structure can_error_counter_struct

Output parameter{out}

Return value

Example:
can_error_counter_struct err_struct;
[* configure error counter */

can_error_counter_config(CANQO, &err_struct);

can_error_counter_get
The description of can_error_counter_get is shown as below:

Table 3-117. Function can_error_counter_get
Function name can_error_counter_get

void can_error_counter_get(uint32_t can_periph, can_error_counter_struct

Function prototype *errent_struct);

Function descriptions get error count

Precondition -

The called functions -

Input parameter{in}

can_periph CAN peripheral

CANXx(x=0,1) CAN peripheral selection

Input parameter{in}

errcnt_struct ‘ Refers to structure Table 3-71. Structure can_error_counter_struct

Output parameter{out}

Return value

Example:
can_error_counter_struct err_struct;
[* get error count */

can_error_counter_get(CANO, &err_struct);

can_error_state_get

The description of can_error_state get is shown as below:
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Table 3-118. Function can_error_state_get

Function name can_error_state_get
Function prototype can_error_state_enum can_error_state_get(uint32_t can_periph);
Function descriptions get error state indicator

Precondition -

The called functions -

Input parameter{in}
can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection

Output parameter{out}

Return value

can_error_state_enu
Refers to enum Table 3-86. Enum can_error_state_enum

m

Example:
can_error_state_enum error_state;
[* get error state indicator */

error_state = can_error_state_get(CANO);

can_crc_get
The description of can_crc_get is shown as below:

Table 3-119. Function can_crc_get

Function name can_crc_get
Function prototype void can_crc_get(uint32_t can_periph, can_crc_struct *crc_struct);
Function descriptions get mailbox CRC value

Precondition -

The called functions -

Input parameter{in}

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

Return value

crc_struct ‘ Refers to structure Table 3-80. Structure can _crc_struct

Output parameter{out}

Return value

Example:

can_crc_struct crc_struct;
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I* get mailbox CRC value */

can_crc_get(CANO, &crc_struct);

can_pn_mode_config

The description of can_pn_mode_config is shown as below:

Table 3-120. Function can_pn_mode_config

Function name

can_pn_mode_config

Function prototype

void can_pn_mode_config(uint32_t can_periph,
can_pn_mode_config_struct *pnmod_config);

Function descriptions

configure Pretended Networking mode parameter

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral

CANXx(x=0,1)

CAN peripheral selection

Return value

pnmod_config

‘ Refers to structure Table 3-79. Structure can_pn_mode config struct

Output parameter{out}

Return value

Example:

can_pn_mode_config_struct pn_struct;

/* configure Pretended Networking mode parameter */

can_pn_mode_config(CANO, &pn_struct);

can_pn_mode_filter_config

The description of can_pn_mode_filter_config is shown as below:

Table 3-121. Function can_pn_mode_filter_config

Function name can_pn_mode_filter_config

Function prototype

void can_pn_mode_filter_config(uint32_t can_periph,

can_pn_mode_filter_struct *expect, can_pn_mode_filter_struct *filter);

Function descriptions configure pn mode filter

Precondition -

The called functions -

Input parameter{in}

can_periph CAN peripheral
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CANXx(x=0,1) ‘ CAN peripheral selection

Return value

expect ‘ Refers to structure Table 3-78. Structure can_pn_mode filter struct

Return value

filter ‘ Refers to structure Table 3-78. Structure can _pn _mode filter struct

Output parameter{out}

Return value

Example:
can_pn_mode_filter_struct pn_filter[2];
[* configure pn mode filter */

can_pn_mode_filter_config(CANO, &pn_filter[0], &pn_filter[1]);

can_pn_mode_num_of_match_get

The description of can_pn_mode_num_of match_get is shown as below:

Table 3-122. Function can_pn_mode_num_of_match_get

Function name can_pn_mode_num_of_match_get
Function prototype int32_t can_pn_mode_num_of_match_get(uint32_t can_periph);
Function descriptions get matching message counter of Pretended Networking mode

Precondition -

The called functions -

Input parameter{in}

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

Output parameter{out}

Return value
int32_t | 0-255 or -1

Example:
int32_t counter;
/* get matching message counter of Pretended Networking mode */

counter = can_pn_mode_num_of_match_get(CANO);

can_pn_mode_data_read

The description of can_pn_mode_data_read is shown as below:
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Table 3-123. Function can_pn_mode_data_read

Function name

can_pn_mode_data_read

Function prototype

void can_pn_mode_data_read(uint32_t can_periph, uint32_t index,

can_mailbox_descriptor_struct *mdpara);

Function descriptions

get matching message

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Input parameter{in}
index mailbox index
0-31 mailbox index selection
Input parameter{in}
mdpara ‘Refers to structure Table 3-73. Structure can mailbox descriptor struct
Output parameter{out}
‘ Return value
Example:

can_mailbox_descriptor_struct mb_para;

[* get matching message */

can_pn_mode_data_read(CANO, 0, &mb_para);

can_self_reception_enable

The description of can_self _reception_enable is shown as below:

Table 3-124. Function can_self_reception_enable

Function name

can_self_reception_enable

Function prototype

void can_self_reception_enable(uint32_t can_periph);

Function descriptions

enable self reception

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral

CANXx(x=0,1)

CAN peripheral selection

Output parameter{out}

Return value
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Example:

[* enable self reception */

can_self_reception_enable(CANO);

can_self_reception_disable

The description of can_self rece

ption_disable is shown as below:

Table 3-125. Function can_self_reception_disable

Function name

can_self_reception_disable

Function prototype

void can_self_reception_disable(uint32_t can_periph);

Function descriptions

disable self reception

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
Example:

/* disable self reception */

can_self_reception_disable(CANO);

can_transmit_abort_enable

The description of can_transmit_abort_enable is shown as below:

Table 3-126. Function can_transmit_abort_enable

Function name

can_transmit_abort_enable

Function prototype

void can_transmit_abort_enable(uint32_t can_periph);

Function descriptions

enable transmit abort

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral

CANXx(x=0,1)

CAN peripheral selection

Output parameter{out}

Return value
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Example:

/* enable transmit abort */

can_transmit_abort_enable(CANO);

can_transmit_abort_disable

The description of can_transmit_abort_disable is shown as below:

Table 3-127. Function can_transmit_abort_disable

Function name

can_transmit_abort_disable

Function prototype

void can_transmit_abort_disable(uint32_t can_periph);

Function descriptions

disable transmit abort

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
Example:

[* disable transmit abort */

can_transmit_abort_disable(CANO);

can_auto_busoff_recovery_enable

The description of can_auto_busoff _recovery _enable is shown as below:

Table 3-128. Function can_auto_busoff_recovery_enable

Function name

can_auto_busoff_recovery_enable

Function prototype

void can_auto_busoff_recovery_enable(uint32_t can_periph);

Function descriptions

enable auto bus off recovery mode

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral

CANXx(x=0,1)

CAN peripheral selection

Output parameter{out}

Return value
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Example:
/* enable auto bus off recovery mode */

can_auto_busoff _recovery_enable(CANO);

can_auto_busoff_recovery_disable
The description of can_auto_busoff _recovery_disable is shown as below:

Table 3-129. Function can_auto_busoff_recovery_disable

Function name can_auto_busoff_recovery_disable
Function prototype void can_auto_busoff_recovery_disable(uint32_t can_periph);
Function descriptions disable auto bus off recovery mode

Precondition -

The called functions -

Input parameter{in}

can_periph CAN peripheral

CANXx(x=0,1) CAN peripheral selection

Output parameter{out}

Return value

Example:
/* disable auto bus off recovery mode */

can_auto_busoff recovery disable(CANO);

can_time_sync_enable
The description of can_time_sync_enable is shown as below:

Table 3-130. Function can_time_sync_enable

Function name can_time_sync_enable
Function prototype void can_time_sync_enable(uint32_t can_periph);
Function descriptions enable time sync mode

Precondition -

The called functions -

Input parameter{in}

can_periph CAN peripheral

CANXx(x=0,1) CAN peripheral selection

Output parameter{out}

Return value
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Example:

[* enable time sync mode */

can_time_sync_enable(CANO);

can_time_sync_disable

The description of can_time_sync_disable is shown as below:

Table 3-131. Function can_time_sync_disable

Function name

can_time_sync_disable

Function prototype

void can_time_sync_disable(uint32_t can_periph);

Function descriptions

disable time sync mode

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
Example:

/* disable time sync mode */

can_time_sync_disable(CANO);

can_edge_filter_mode_enable

The description of can_edge_filter_mode_enable is shown as below:

Table 3-132. Function can_edge_filter_mode_enable

Function name

can_edge_filter_mode_enable

Function prototype

void can_edge_filter_mode_enable(uint32_t can_periph);

Function descriptions

enable edge filter mode

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral

CANXx(x=0,1)

CAN peripheral selection

Output parameter{out}

Return value
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Example:
/* enable edge filter mode */

can_edge_filter_mode_enable(CANO);

can_edge_filter_mode_disable

The description of can_edge_filter_mode_disable is shown as below:

Table 3-133. Function can_edge_filter_mode_disable

Function name

can_edge_filter_mode_disable

Function prototype

void can_edge_filter_mode_disable(uint32_t can_periph);

Function descriptions

disable edge filter mode

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
Example:

[* disable edge filter mode */

can_edge_filter_mode_disable(CANO);

can_ped_mode_enable

The description of can_ped_mode_enable is shown as below:

Table 3-134. Function can_ped_mode_enable

Function name

can_ped_mode_enable

Function prototype

void can_ped_mode_enable(uint32_t can_periph);

Function descriptions

enable protocol exception detection mode

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral

CANXx(x=0,1)

CAN peripheral selection

Output parameter{out}

Return value
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Example:

/* enable protocol exception detection mode */

can_ped_mode_enable(CANO);

can_ped_mode_disable

The description of can_ped_mode_disable is shown as below:

Table 3-135. Function can_ped_mode_disable

Function name

can_ped_mode_disable

Function prototype

void can_ped_mode_disable(uint32_t can_periph);

Function descriptions

disable protocol exception detection mode

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Output parameter{out}
Return value
Example:

/* disable protocol exception detection mode */

can_ped_mode_disable(CANO);

can_arbitation_delay_bits_config

The description of can_arbitation_delay_bits_config is shown as below:

Table 3-136. Function can_arbitation_delay_bits_config

Function name

can_arbitation_delay_bits_config

Function prototype

void can_arbitation_delay_bits_config(uint32_t can_periph, uint32_t
delay_bits);

Function descriptions

configure arbitation delay bits

Precondition

The called functions

Input parameter{in}

can_periph CAN peripheral
CANXx(x=0,1) CAN peripheral selection
Input parameter{in}
delay_bits delay bits
0-31 delay bits selection
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Output parameter{out}

Return value

Example:

[* configure arbitation delay bits */

can_arbitation_delay_bits_config(CANO, 2);

can_bsp_mode_config

The description of can_bsp_mode_config is shown as below:

Table 3-137. Function can_bsp_mode_config

Function name

can_bsp_mode_config

Function prototype

void can_bsp_mode_config(uint32_t can_periph, uint32_t sampling_mode);

Function descriptions

configure bit sampling mode

Precondition

The called functions

Input parameter{in}

can_periph

CAN peripheral

CANXx(x=0,1)

CAN peripheral selection

Input parameter{in}

sampling_mode

bsp sample mode

CAN_BSP_MODE_ON
E_SAMPLE

one sample for received bit

CAN_BSP_MODE_TR
HEE_SAMPLES

three samples for received bit

Output parameter{out}

Return value

Example:

[* configure bit sampling mode */

can_bsp_mode_config(CANO, CAN_BSP_MODE_ONE_SAMPLE);

can_flag_get

The description of can_flag_get is shown as below:

Table 3-138. Function can_flag_get

Function name

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

Precondition -

The called functions -

Input parameter{in}

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

Input parameter{in}

flag ‘ Refers to enum Table 3-82. Enum can flag enum

Output parameter{out}

Return value
FlagStatus ‘ SET or RESET

Example:
FlagStatus flag;
[* get CAN fifo available flag */

flag = can_flag_get(CANO, CAN_FLAG_FIFO_AVAILABLE);

can_flag_clear
The description of can_flag_clear is shown as below:

Table 3-139. 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

Precondition -

The called functions -

Input parameter{in}

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

Input parameter{in}

flag ‘ Refers to enum Table 3-82. Enum can flag enum

Output parameter{out}

Return value

Example:
[* clear CAN fifo available flag */

can_flag_clear(CANO, CAN_FLAG_FIFO_AVAILABLE);
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can_interrupt_enable

The description of can_interrupt_enable is shown as below:

Table 3-140. Function can_interrupt_enable

Function name can_interrupt_enable

Function prototype .
interrupt);

void can_interrupt_enable(uint32_t can_periph, can_interrupt_enum

Function descriptions enable CAN interrupt

Precondition -

The called functions -

Input parameter{in}

can_periph CAN peripheral

CANXx(x=0,1) CAN peripheral selection

Input parameter{in}

interrupt ‘ Refers to enum Table 3-81. Enum can interrupt enum

Output parameter{out}

Return value

Example:
/* enable CAN bus off interrupt */

can_interrupt_enable(CANO, CAN_INT_BUSOFF);

can_interrupt_disable

The description of can_interrupt_disable is shown as below:

Table 3-141. Function can_interrupt_disable

Function name can_interrupt_disable

Function prototype .
interrupt);

void can_interrupt_disable(uint32_t can_periph, can_interrupt_enum

Function descriptions disable CAN interrupt

Precondition -

The called functions -

Input parameter{in}

can_periph CAN peripheral

CANXx(x=0,1) CAN peripheral selection

Input parameter{in}

interrupt ‘ Refers to enum Table 3-81. Enum can interrupt enum

Output parameter{out}

Return value
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Example:

/* disable CAN bus off interrupt */

can_interrupt_disable(CANO, CAN_INT_BUSOFF);

can_interrupt_flag_get

The description of can_interrupt_flag_get is shown as below:

Table 3-142. Function can_interrupt_flag_get

Function name can_interrupt_flag_get

; FlagStatus can_interrupt_flag_get(uint32_t can_periph,
Function prototype ] )
can_interrupt_flag_enum int_flag);

Function descriptions get CAN interrupt flag

Precondition -

The called functions -

Input parameter{in}

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

Input parameter{in}

int_flag ‘ Refers to enum Table 3-83. Enum can interrupt flag enum

Output parameter{out}

Return value
FlagStatus ‘ SET or RESET

Example:
FlagStatus int_flag;
/* get CAN fifo available interrupt flag */

int_flag = can_interrupt_flag_get(CANO, CAN_INT_FLAG_FIFO_AVAILABLE);

can_interrupt_flag_clear

The description of can_interrupt_flag_clear is shown as below:

Table 3-143. Function can_interrupt_flag_clear

Function name can_interrupt_flag_clear

; void can_interrupt_flag_clear(uint32_t can_periph, can_interrupt_flag_enum
Function prototype )
int_flag);

Function descriptions clear CAN interrupt flag

Precondition -

The called functions -
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Input parameter{in}

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

Input parameter{in}

int_flag ‘ Refers to enum Table 3-83. Enum can _interrupt flag enum

Output parameter{out}

Return value

Example:
[* clear CAN fifo available interrupt flag */

can_interrupt_flag_clear(CANO, CAN_INT_FLAG_FIFO_AVAILABLE);

3.5. CMP

The general purpose CMP can work either standalone (all terminal are available on I/Os) or
together with the timers. It can be used to wake up the MCU from low-power mode by an
analog signal, provide a trigger source when an analog signal is in a certain condition, achieve
some current control by working together with a PWM output of a timer and the DAC. The
CMP registers are listed in chapter 3.5.1, the CMP firmware functions are introduced in
chapter3.5.2.

3.5.1. Descriptions of Peripheral registers

CMP registers are listed in the table shown as below:

Table 3-144. CMP registers

Registers Descriptions
CMPX_CS CMPO control and status register
3.5.2. Descriptions of Peripheral functions

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

Table 3-145. CMP firmware function

Function name Function description
cmp_deinit CMP deinit
cmp_mode_init CMP mode init

cmp_noninverting_input_select CMP noninverting input select
cmp_output_init CMP output init
cmp_blanking_init CMP output blanking function init
cmp_enable enable CMP
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Function name

Function description

cmp_disable

disable CMP

cmp_lock_enable

lock the CMP

cmp_voltage_scaler_enable

enable the voltage scaler

cmp_voltage_scaler_disable

disable the voltage scaler

cmp_scaler_bridge_enable

enable the scaler bridge

cmp_scaler_bridge_disable

disable the scaler bridge

cmp_output_level_get

get output level

Enum cmp_enum

Table 3-146. Enum cmp_enum

Member name

Function description

CMPO

comparator O

cmp_deinit

The description of cmp_deinit is shown as below:

Table 3-147. Function cmp_deinit

Function name

cmp_deinit

Function prototype

void cmp_deinit(cmp_enum cmp_periph);

Function descriptions

CMP deinit

Precondition

The called functions

rcu_periph_reset_enable / rcu_periph_reset_disable

Input parameter{in}

cmp_periph ‘ refer to enum Table 3-146. Enum cmp enum
Output parameter{out}
Return value
Example:

/* deinitialize CMPO */

cmp_deinit(CMPO);

cmp_mode_init

The description of cmp_mode _init is shown as below:

Table 3-148. Function cmp_mode_init

Function name

cmp_mode_init

Function prototype

void cmp_mode_init(cmp_enum cmp_periph, uint32_t operating_mode,

uint32_t inverting_input, uint32_t output_hysteresis);
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Function descriptions

CMP mode init

Precondition

The called functions

Input parameter{in}

cmp_periph

refer to enum Table 3-146. Enum cmp_enum

Input parameter{in}

operating_mode

operating mode

CMP_MODE_HIGHSP

high speed mode

EED
CMP_MODE_MIDDLE )
medium speed mode
SPEED
CMP_MODE_LOWSPE
ED low speed mode

Input parameter{in}

inverting_input

inverting input select

CMP_INVERTING_INP
UT_1_4VREFINT

VREFINT *1/4 input

CMP_INVERTING_INP
UT_1_2VREFINT

VREFINT *1/2 input

CMP_INVERTING_INP
UT_3_4VREFINT

VREFINT *3/4 input

CMP_INVERTING_INP
UT_VREFINT

VREFINT input

CMP_INVERTING_INP
UT_DACO_OUTO

PA4 (DAC) input

CMP_INVERTING_INP

PC11 input
UT_PC11
CMP_INVERTING_INP
PC10 input
UT_PC10
CMP_INVERTING_INP
PB8 input
UT_PBS8
CMP_INVERTING_INP
PAO input
UT_PAO
CMP_INVERTING_INP
PAS3 input
UT_PA3
CMP_INVERTING_INP
PA4 input
UT_PA4
CMP_INVERTING_INP )
PAS5 input
UT_PA5
CMP_INVERTING_INP )
PA6 input
UT_PA6

Input parameter{in}

output_hysteresis

hysteresis level
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CMP_HYSTERESIS_N
o)

output no hysteresis

CMP_HYSTERESIS_L
ow

output low hysteresis

CMP_HYSTERESIS_M
IDDLE

output middle hysteresis

CMP_HYSTERESIS_HI
GH

output high hysteresis

Output parameter{out}

Return value

Example:

/* initialize CMPO mode */

cmp_mode_init(CMP0O, CMP_MODE_HIGHSPEED, CMP_INVERTING_INPUT_1_4VREF]I
NT, CMP_HYSTERESIS_NO);

cmp_noninverting_input_select

The description of cmp_noninverting_input_select is shown as below:

Table 3-149. Function cmp_noninverting_input_select

Function name

cmp_noninverting_input_select

Function prototype

void cmp_noninverting_input_select(cmp_enum cmp_periph, uint32_t

noninverting_input);

Function descriptions

CMP noninverting input select

Precondition

The called functions

Input parameter{in}

cmp_periph

refer to enum Table 3-146. Enum cmp _enum

Input parameter{in}

noninverting_input

noninverting input select

CMP_INVERTING_INP
UT_PC11

CMP noninverting input PC11

CMP_INVERTING_INP
UT_PC10

CMP noninverting input PC10

CMP_INVERTING_INP
UT_PBS

CMP noninverting input PB8

CMP_INVERTING_INP
UT_PAO

CMP noninverting input PAO

CMP_INVERTING_INP
UT_PA3

CMP noninverting input PA3
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CMP_INVERTING_INP ) o
CMP noninverting input PA4
UT_PA4
CMP_INVERTING_INP . o
CMP noninverting input PA5
UT_PAS5
CMP_INVERTING_INP ) o
CMP noninverting input PA6
UT_PAG6
Output parameter{out}
Return value
Example:

[* selecte the noninverting input for CMPO */

cmp_noninverting_input_select(CMP0, CMP_NONINVERTING_INPUT_PBO_PE9);

cmp_output_init
The description of cmp_output_init is shown as below:

Table 3-150. Function cmp_output_init
Function name cmp_output_init

Function prototype void cmp_output_init(cmp_enum cmp_periph, uint32_t output_polarity);

Function descriptions CMP output init

Precondition -

The called functions -

Input parameter{in}

cmp_periph refer to enum Table 3-146. Enum cmp _enum
#MASH{in}
output_selection CMP output selection
CMP_OUTPUT_NO
CMP output none
NE
CMP_OUTPUT_TIM )
CMP output TIMERO_CHO input capture
ERO_ICO
CMP_OUTPUT_TIM )
CMP output TIMER7_CHO input capture
ER7_ICO
Input parameter{in}
output_polarity CMP output polarity

CMP_OUTPUT_POLA
RITY_INVERTED
CMP_OUTPUT_POLA
RITY_NONINVERTED

output is inverted

output is not inverted

Output parameter{out}
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Return value

Example:

[* initialize CMPO output */

cmp_output_init(CMPO, CMP_OUTPUT_POLARITY_NOINVERTED);

cmp_blanking_init

The description of cmp_blanking_init is shown as below:

Table 3-151. Function cmp_outputblank_init

Function name

cmp_blanking_init

Function prototype

void cmp_blanking_init(cmp_enum cmp_periph, uint32_t
blanking_source_selection);

Function descriptions

CMP output blanking function init

Precondition

The called functions

Input parameter{in}

cmp_periph

refer to enum Table 3-146. Enum cmp _enum

Input parameter{in}

blanking_source_sele

blanking source selection

ction
CMP_BLANKING_NON ]
e CMP no blanking source
CMP_BLANKING_TIM ) )
CMP TIMERO_CHZ1 output compare signal selected as blanking source
ERO_OC1
CMP_BLANKING_TIM ) )
CMP TIMER1_CHZ1 output compare signal selected as blanking source
ER1 OC1
CMP_BLANKING_TIM ) )
CMP TIMER7_CHZ1 output compare signal selected as blanking source
ER7_OC1
Output parameter{out}
Return value
Example:

[* initialize CMPQO blanking function */

cmp_blanking_init(CMPO, CMP_BLANKING_NONE);

cmp_enable

The description of cmp_enable is shown as below:
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Table 3-152. Function cmp_enable

Function name cmp_enable
Function prototype void cmp_enable(cmp_enum cmp_periph);
Function descriptions enable CMP

Precondition -

The called functions -

Input parameter{in}

cmp_periph ‘ refer to enum Table 3-146. Enum cmp _enum

Output parameter{out}

Return value

Example:
[* enable CMPO */

cmp_enable(CMPO);

cmp_disable

The description of cmp_disable is shown as below:

Table 3-153. Function cmp_disable

Function name cmp_disable
Function prototype void cmp_disable(cmp_enum cmp_periph);
Function descriptions disable CMP

Precondition -

The called functions -

Input parameter{in}

cmp_periph ‘ refer to enum Table 3-146. Enum cmp enum

Output parameter{out}

Return value

Example:
/* disable CMPO */

cmp_disable(CMPO);

cmp_lock_enable

The description of cmp_lock_enable is shown as below:
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Table 3-154. Function cmp_lock_enable

Function name cmp_lock_enable
Function prototype void cmp_lock_enable(cmp_enum cmp_periph);
Function descriptions lock the CMP

Precondition -

The called functions -

Input parameter{in}

cmp_periph ‘ refer to enum Table 3-146. Enum cmp _enum

Output parameter{out}

Return value

Example:
[* lock CMPQ register */

cmp_lock_enable(CMPO);

cmp_voltage_scaler_enable
The description of cmp_voltage scaler_enable is shown as below:

Table 3-155. Function cmp_voltage_scaler_enable

Function name cmp_voltage_scaler_enable
Function prototype void cmp_voltage_scaler_enable(cmp_enum cmp_periph);
Function descriptions enable the voltage scaler

Precondition -

The called functions -

Input parameter{in}

cmp_periph ‘ refer to enum Table 3-146. Enum cmp enum

Output parameter{out}

Return value

Example:
/* enable CMPO the voltage scaler */

cmp_voltage scaler_enable(CMPOQ);

cmp_voltage_scaler_disable

The description of cmp_voltage_scaler_disable is shown as below:
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Table 3-156. Function cmp_voltage_scaler_disable

Function name cmp_voltage_scaler_disable
Function prototype void cmp_voltage_scaler_disable(cmp_enum cmp_periph);
Function descriptions disable the voltage scaler

Precondition -

The called functions -

Input parameter{in}

cmp_periph ‘ refer to enum Table 3-146. Enum cmp _enum

Output parameter{out}

Return value

Example:
/* disable CMPO the voltage scaler */

cmp_voltage_scaler_disable(CMPO);

cmp_scaler_bridge_enable
The description of cmp_scaler_bridge_enable is shown as below:

Table 3-157. Function cmp_scaler_bridge_enable

Function name cmp_scaler_bridge_enable
Function prototype void cmp_scaler_bridge_enable(cmp_enum cmp_periph);
Function descriptions enable the scaler bridge

Precondition -

The called functions -

Input parameter{in}

cmp_periph ‘ refer to enum Table 3-146. Enum cmp enum

Output parameter{out}

Return value

Example:
/* enable CMPO the scaler bridge */

cmp_scaler_bridge_enable(CMPO);

cmp_scaler_bridge_disable

The description of cmp_scaler_bridge_disable is shown as below:
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Table 3-158. Function cmp_scaler_bridge_disable

Function name cmp_scaler_bridge_disable
Function prototype void cmp_scaler_bridge_disable(cmp_enum cmp_periph);
Function descriptions disable the scaler bridge

Precondition

The called functions

Input parameter{in}

cmp_periph ‘ refer to enum Table 3-146. Enum cmp _enum

Output parameter{out}

Return value

Example:
[* disable CMPO the scaler bridge */

cmp_scaler_bridge_disable(CMPO0);

cmp_output_level_get
The description of cmp_output_level _get is shown as below:

Table 3-159. Function cmp_output_level_get

Function name cmp_output_level_get
Function prototype uint32_t cmp_output_level_get(cmp_enum cmp_periph);
Function descriptions get output level

Precondition

The called functions

Input parameter{in}

cmp_periph ‘ refer to enum Table 3-146. Enum cmp enum

Output parameter{out}

Return value

uint32_t the output level

CMP_OUTPUTLEVEL _
HIGH

comparator output high

CMP_OUTPUTLEVEL_
LOW

comparator output low

Example:
uint32_t level,
/* get CMPO output level */

level = cmp_output_level _get(CMPO);
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3.6.

3.6.1.

3.6.2.

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 3.6.1, the CRC firmware functions are introduced in chapter 3.6.2.

Descriptions of Peripheral registers

CRC registers are listed in the table shown as below:

Table 3-160. CRC Registers
Registers Descriptions
CRC_DATA CRC data register

CRC_FDATA CRC free data register

CRC_CTL CRC control register

CRC_IDATA CRC initialization data register

CRC_POLY CRC polynomial register

Descriptions of Peripheral functions

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

Table 3-161. CRC firmware function

Function name Function description
crc_deinit deinit CRC calculation unit
crc_reverse_output_data_enable enable the reverse operation of output data
crc_reverse_output_data_disable disable the reverse operation of output data
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_init_data_register_write write the initialization value register
crc_input_data_reverse_config configure the CRC input data function
crc_polynomial_size_set configure the CRC size of polynomial function
crc_polynomial_set configure the CRC polynomial value function
crc_single_data_calculate CRC calculate single data
crc_block_data_calculate CRC calculate a data array
crc_deinit

The description of crc_deinit is shown as below:

Table 3-162. Function crc_deinit

Function name crc_deinit
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Function prototype void crc_deinit(void);

Function descriptions deinit CRC calculation unit

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
/* reset crc */

crc_deinit();

crc_reverse_output_data_enable

The description of crc_reverse_output_data_enable is shown as below:

Table 3-163. Function crc_reverse_output_data_enable

Function name crc_reverse_output_data_enable
Function prototype void crc_reverse_output_data_enable(void);
Function descriptions enable the reverse operation of output data

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
/* enable CRC reverse operation of output data */

crc_reverse_output_data_enable();

crc_reverse_output_data_disable

The description of crc_reverse_output_data_disable is shown as below:

Table 3-164. Function crc_reverse_output_data_disable

Function name crc_reverse_output_data_disable

Function prototype void crc_reverse_output_data_disable(void);
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Function descriptions disable the reverse operation of output data

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
[* disable crc reverse operation of output data */

crc_reverse_output_data_disable();

crc_data_register_reset

The description of crc_data_register_reset is shown as below:

Table 3-165. Function crc_data_register_reset

Function name crc_data_register_reset
Function prototype void crc_data_register_reset(void);
Function descriptions reset data register to the value of initializaiton data register

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
I* reset crc data register */

crc_data_register_reset();

crc_data_register_read

The description of crc_data_register_read is shown as below:

Table 3-166. Function crc_data_register_read

Function name crc_data_register_read
Function prototype uint32_t crc_data_register_read(void);
Function descriptions read the data register
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Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

uint32_t ‘ 32-bit value of the data register (0-OxFFFFFFFF)

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 3-167. 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 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-OxFF)

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 3-168. 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);
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Function descriptions

write the free data register

Precondition

The called functions

Input parameter{in}

free_data ‘ specify 8-bit data
Output parameter{out}
Return value
Example:

[* write the free data register */

crc_free_data_register_write(0x11);

crc_init_data_register_write

The description of crc_init_data_register_write is shown as below:

Table 3-169. Function crc_init_data_register_write

Function name

crc_init_data_register_write

Function prototype

void crc_init_data_register_write(uint32_t init_data)

Function descriptions

write the initializaiton data register

Precondition

The called functions

Input parameter{in}

init_data specify 32-bit data
Output parameter{out}
Return value
Example:

[* write crc initializaiton data register */

crc_init_data_register_write(0x11223344);

crc_input_data_reverse_config

The description of crc_input_data_reverse_config is shown as below:

Table 3-170. Function crc_input_data_reverse_config

Function name

crc_input_data_reverse_config

Function prototype

void crc_input_data_reverse_config(uint32_t data_reverse)

Function descriptions

configure the crc input data function

134



Z

GigaDevice

GD32A513 Firmware Library User Guide

Precondition

The called functions

Input parameter{in}

data_reverse

specify input data reverse function

CRC_INPUT_DATA N

input data is not reversed

oT
CRC_INPUT_DATA B . , .
input data is reversed on 8 bits
YTE
CRC_INPUT_DATA_H , , ,
input data is reversed on 16 bits
ALFWORD
CRC_INPUT_DATA_W , , ,
input data is reversed on 32 bits
ORD
Output parameter{out}
Return value
Example:

[* configure the crc input data */

crc_input_data_reverse_config(CRC_INPUT_DATA_WORD);

crc_polynomial_size_set
The description of crc_polynomial_size_set is shown as below:

Table 3-171. Function crc_polynomial_size_set

Function name crc_polynomial_size_set

Function prototype void crc_polynomial_size_set(uint32_t poly_size)

Function descriptions configure the CRC size of polynomial function

Precondition -

The called functions -

Input parameter{in}

poly_size size of polynomial

CRC_CTL_PS_32 32-bit polynomial for CRC calculation

CRC_CTL_PS_16 16-hit polynomial for CRC calculation

CRC_CTL_PS_8 8-bit polynomial for CRC calculation

CRC_CTL_PS 7 7-bit polynomial for CRC calculation

Output parameter{out}

Return value

Example:
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[* configure the CRC polynomial size */
crc_polynomial_size_set(CRC_CTL_PS_7);
crc_polynomial_set

The description of crc_polynomial_set is shown as below:

Table 3-172. Function crc_polynomial_set

Function name crc_polynomial_set

Function prototype void crc_polynomial_set(uint32_t poly)

Function descriptions configure the CRC polynomial value function

Precondition -

The called functions -

Input parameter{in}

poly ‘ configurable polynomial value

Output parameter{out}

Return value

Example:
[* configure the CRC polynomial value */

crc_polynomial_set(0x11223344);

crc_single_data_calculate

The description of crc_single_data_calculate is shown as below:

Table 3-173. Function crc_single_data_calculate

Function name

crc_single_data_calculate

Function prototype

uint32_t crc_single_data_calculate(uint32_t sdata, uint8_t data_format);

Function descriptions

CRC calculate single data

Precondition

The called functions

Input parameter{in}

sdata

specify input data

Input parameter{in}

data_format

input data format

INPUT_FORMAT_WO
RD

input data in word format

INPUT_FORMAT_HAL
FWORD

input data in half-word format

INPUT_FORMAT_BYT

input data in byte format
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Output parameter{out}

Return value
uint32_t | CRC calculate value (0-OxFFFFFFFF)

Example:

/* CRC calculate a 32-bit data */
uint32_t val = 0, valcrc = 0;

val = (uint32_t)Oxabcd1234;

valcrc = crc_single_data_calculate(val, INPUT_FORMAT_WORD);

crc_block_data_calculate
The description of crc_block_data_calculate is shown as below:

Table 3-174. Function crc_block_data_calculate
Function name crc_block_data_calculate

uint32_t crc_block_data_calculate(void *array, uint32_t size, uint8_t

Function prototype
p yp data_format));

Function descriptions CRC calculate a data array

Precondition -

The called functions -

Input parameter{in}

array ‘ pointer to the input data array

Input parameter{in}

size ‘ size of the array

Input parameter{in}

data_format input data format
INPUT_FORMAT_WO ) )
input data in word format
RD
INPUT_FORMAT_HAL ] ]
input data in half-word format
FWORD
INPUT_FORMAT_BYT . .
£ input data in byte format
Output parameter{out}
Return value
uint32_t ‘ CRC calculate value (0-OXFFFFFFFF)

Example:

/* CRC calculate a 32-bit data array */
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3.7.

3.7.1.

3.7.2.

#define BUFFER_SIZE 6

uint32_t valcrc = 0;

static const uint32_t data_buffer[BUFFER_SIZE] = {

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

valcrc = crc_block_data_calculate(data_buffer, BUFFER_SIZE, INPUT_FORMAT_WORD);

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.

Descriptions of Peripheral registers

DBG registers are listed in the table shown as below:

Table 3-175. DBG Registers

Registers Descriptions
DBG_ID DBG ID code register

DBG_CTL DBG control register

Descriptions of Peripheral functions

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

Table 3-176. DBG firmware function

Function name Function description
dbg_deinit deinitialize the DBG
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 3-177. 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_TIMERO_HOLD hold TIMERO counter when core is halted
DBG_TIMER1 HOLD hold TIMER1 counter when core is halted

DBG_I2C0_HOLD hold 12C0 smbus when core is halted
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Member name

Function description

DBG_[2C1_HOLD

hold 12C1 smbus when core is halted

DBG_TIMER7_HOLD

hold TIMER7 counter when core is halted

DBG_TIMER5_HOLD

hold TIMERS counter when core is halted

DBG_TIMER6_HOLD

hold TIMERG6 counter when core is halted

DBG_MFCOM_HOLD

hold MFCOM counter when core is halted

DBG_CANO_HOLD

hold CANO counter when core is halted

DBG_CAN1_HOLD

hold CAN1 counter when core is halted

DBG_TIMER20_HOLD

hold TIMER20 counter when core is halted

hold TIMER19 counter when core is halted

DBG_TIMER19_HOLD

dbg_deinit
The description of dbg_deinit is shown as below:

Table 3-178. 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 3-179. 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}
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Output parameter{out}

Return value

uint32_t ‘ DBG_ID co de (0-OxFFFFFFFF)

Example:
/* read DBG_ID code register */
uint32_tid_value = 0;

id_value = dbg_id_get();

dbg_low_power_enable

The description of dbg_low_power_enable is shown as below:

Table 3-180. 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 . .
keep debugger connection during sleep mode
LEEP
DBG_LOW_POWER_D ) )
keep debugger connection during deepsleep mode
EEPSLEEP

DBG_LOW_POWER_S . .

keep debugger connection during standby mode

TANDBY
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 3-181. Function dbg_low_power_disable

Function name dbg_low_power_disable
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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

do not keep debugger connection during sleep mode

LEEP
DBG_LOW_POWER_D . .
do not keep debugger connection during deepsleep mode
EEPSLEEP
DBG_LOW_POWER_S . ,
do not keep debugger connection during standby mode
TANDBY
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 3-182. 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 3-177. Enum dbg periph _enum

DBG_FWDGT_HOLD

hold FWDGT counter when core is halted

DBG_WWDGT_HOLD

hold WWDGT counter when core is halted

DBG_TIMERX_HOLD

x=1,5,6,7,19,20 hold TIMERX counter when core is halted

DBG_[2Cx_HOLD

x=0,1 hold 12Cx smbus when core is halted

DBG_MFCOM_HOLD

hold MFCOM counter when core is halted

DBG_CANx_HOLD

x=0,1 hold CANXx counter when core is halted

Output parameter{out}

Return value
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Example:
[* enable peripheral behavior when the mcu is in debug mode */
dbg_periph_enable(DBG_TIMER1_HOLD);
dbg_periph_disable
The description of dbg_periph_disable is shown as below:
Table 3-183. 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 3-177. Enum dbg periph enum
DBG_FWDGT_HOLD hold FWDGT counter when core is halted
DBG_WWDGT_HOLD hold WWDGT counter when core is halted
DBG_TIMERx_HOLD x=1,5,6,7,19,20 hold TIMERXx counter when core is halted
DBG_I2Cx_HOLD x=0,1 hold 12Cx smbus when core is halted
DBG_MFCOM_HOLD hold MFCOM counter when core is halted
DBG_CANx_HOLD x=0,1 hold CANx 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_TIMER1_HOLD);
3.8. 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 3.8.1 the DAC firmware functions are introduced in
chapter 3.8.2.
3.8.1. Peripheral register description

DAC registers are listed in the table shown as below:
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Table 3-184. DAC Registers
Register Descriptions
DAC_CTLO DACXx control register 0
DAC_SWT DACXx software trigger register
DAC_OUTO_R12DH DACx_OUTO 12-hit right-aligned data holding register
DAC_OUTO_L12DH DACx_OUTO 12-hit left-aligned data holding register
DAC_OUTO_R8DH DACx_OUTO 8-bit right-aligned data holding register
DAC_OUTO0_DO DACx_OUTO data output register
DAC_STATO DACXx status register 0
3.8.2. Descriptions of Peripheral functions

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

Table 3-185. DAC firmware functions

Function name

Function description

dac_deinit deinitialize DAC
dac_enable enable DAC
dac_disable disable DAC

dac_dma_enable

enable DAC DMA function

dac_dma_disable

disable DAC DMA function

dac_gpio_connect_config

configure gpio connection

dac_output_buffer_enable

enable DAC output buffer

dac_output_buffer_disable

disable DAC output buffer

dac_output_value_get

get DAC 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_wave_mode_config

configure DAC wave mode

dac_lIfsr_noise_config

configure DAC LFSR noise mode

dac_triangle_noise_config

configure DAC triangle noise mode

dac_flag_get

get DAC flag

dac_flag_clear

clear DAC flag

dac_interrupt_enable

enable DAC interrupt

dac_interrupt_disable

disable DAC interrupt

dac_interrupt_flag_get

get DAC interrupt flag

dac_interrupt_flag_clear

clear DAC interrupt flag

dac_deinit

The description of dac_deinit is shown as below:

143



Z

GigaDevice

GD32A513 Firmware Library User Guide

Table 3-186. Function dac_deinit

Function name dac_deinit
Function prototype void dac_deinit(uint32_t dac_periph);
Function descriptions deinitialize DAC

Precondition -

The called functions rcu_periph_reset_enable / rcu_periph_reset_disable

Input parameter{in}
dac_periph DAC peripheral
DACx DAC peripheral selection (x = 0)

Output parameter{out}

Return value

Example:

[* deinitialize DACO */
dac_deinit(DACO);
dac_enable

The description of dac_enable is shown as below:

Table 3-187. Function dac_enable

Function name dac_enable
Function prototype void dac_enable(uint32_t dac_periph, uint8_t dac_out);
Function descriptions enable DAC

Precondition -

The called functions -

Input parameter{in}

dac_periph DAC peripheral
DACXx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)

Output parameter{out}

Return value

Example:
/* enable DACO_OUTO */

dac_enable(DACO, DAC_OUTO);
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dac_disable

The description of dac_disable is shown as below:

Table 3-188. Function dac_disable

Function name

dac_disable

Function prototype

void dac_disable(uint32_t dac_periph, uint8_t dac_out);

Function descriptions

disable DAC

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACXx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)
Output parameter{out}
Return value
Example:

[* disable DACO_OUTO */

dac_disable(DACO, DAC_OUTO0);

dac_dma_enable

The description of dac_dma_enable is shown as below:

Table 3-189. Function dac_dma_enable

Function name

dac_dma_enable

Function prototype

void dac_dma_enable(uint32_t dac_periph, uint8_t dac_out);

Function descriptions

enable DAC DMA function

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)

Output parameter{out}

Return value
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Example:

/* enable DACO_OUTO0 DMA function */

dac_dma_enable(DACO, DAC_OUTO0);

dac_dma_disable

The description of dac_dma_disable is shown as below:

Table 3-190. Function dac_dma_disable

Function name dac_dma_disable
Function prototype void dac_dma_disable(uint32_t dac_periph, uint8_t dac_out);
Function descriptions disable DAC DMA function

Precondition -

The called functions -

Input parameter{in}

dac_periph DAC peripheral
DACXx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)

Output parameter{out}

Return value

Example:
/* disable DACO_OUTO0 DMA function */

dac_dma_disable(DACO, DAC_OUTO);

dac_gpio_connect_config

The description of dac_gpio_connect_config is shown as below:

Table 3-191. Function dac_gpio_connect_config

Function name dac_gpio_connect_config

. void dac_gpio_connect_config(uint32_t dac_periph, uint8_t dac_out,
Function prototype . .
uint32_t gpio_connect);

Function descriptions configure GPIO connection

Precondition -

The called functions -

Input parameter{in}
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dac_periph DAC peripheral
DACx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)

Input parameter{in}

gpio_connect

DAC_OUTx connect GPIO mode

PIN_PERIPHERAL

DAC_OUTx connected to the external pin and on chip peripherals(CMP)

PIN_PERIPHERAL_BUFF
ER

Whether DAC_OUTXx is connected to external pin and on chip
peripherals(CMP) depends on the output buffer

Output parameter{out}

Return value

Example:
/* configure DACO_OUTO GPIO connection working in PIN_PERIPHERAL*/

dac_gpio_connect_config (DACO, DAC_OUTO, PIN_PERIPHERAL);

dac_output_buffer_enable

The description of dac_output_buffer_enable is shown as below:

Table 3-192. Function dac_output_buffer_enable

Function name dac_output_buffer_enable

void dac_output_buffer_enable(uint32_t dac_periph, uint8_t dac_out);
enable DAC output buffer

Function prototype

Function descriptions

Precondition -

The called functions -

Input parameter{in}

dac_periph DAC peripheral
DACXx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)
Output parameter{out}
Return value
Example:

/* enable DACO_OUTO output buffer */

dac_output_buffer_enable(DACO, DAC_OUTO);
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dac_output_buffer_disable
The description of dac_output_buffer disable is shown as below:

Table 3-193. Function dac_output_buffer_disable

Function name

dac_output_buffer_disable

Function prototype

void dac_output_buffer_disable(uint32_t dac_periph, uint8_t dac_out);

Function descriptions

disable DAC output buffer

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACXx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)
Output parameter{out}
Return value
Example:

[* disable DACO_OUTO output buffer */

dac_output_buffer_disable(DACO, DAC_OUTO);

dac_output_value_get
The description of dac_output_value_get is shown as below:

Table 3-194. Function dac_output_value_get

Function name

dac_output_value_get

Function prototype

uintl6_t dac_output_value_get(uint32_t dac_periph, uint8_t dac_out);

Function descriptions

get DAC output value

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)

Output parameter{out}

Return value
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| uint16_t | DAC output data (0~4095) |

Example:
/* get the DACO_OUTO last data output value */
uint16_t data = 0;

data = dac_output_value_get(DACO, DAC_OUTO);

dac_data_set

The description of dac_data_set is shown as below:

Table 3-195. Function dac_data_set
Function name dac_data_set

_ void dac_data_set(uint32_t dac_periph, uint8_t dac_out, uint32_t
Function prototype ) )
dac_align, uint16_t data);

Function descriptions set DAC data holding register value

Precondition -

The called functions -

Input parameter{in}

dac_periph DAC peripheral
DACXx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)
Input parameter{in}
dac_align DAC data alignment mode
DAC_ALIGN_12B_R 12-bit right-aligned data
DAC_ALIGN_12B_L 12-bit left-aligned data
DAC_ALIGN_8B_R 8-bit right-aligned data

Input parameter{in}
data ‘ data to be loaded (0~4095)

Output parameter{out}

Return value

Example:
/* set DACO_OUTO data holding register value */

dac_data_set(DACO, DAC_OUTO0, DAC_ALIGN_8B_R, OxFF);

dac_trigger_enable

The description of dac_trigger_enable is shown as below:
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Table 3-196. Function dac_trigger_enable

Function name

dac_trigger_enable

Function prototype

void dac_trigger_enable(uint32_t dac_periph, uint8_t dac_out);

Function descriptions

enable DAC trigger

Precondition -

The called functions -

Input parameter{in}

dac_periph DAC peripheral
DACx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)
Output parameter{out}
Return value
Example:

[* enable DACO_OUTO trigger */

dac_trigger_enable(DACO, DAC_OUTO);

dac_trigger_disable

The description of dac_trigger_disable is shown as below:

Table 3-197. Function dac_trigger_disable

Function name

dac_trigger_disable

Function prototype

void dac_trigger_disable(uint32_t dac_periph, uint8_t dac_out);

Function descriptions

disable DAC trigger

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACXx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)
Output parameter{out}
Return value
Example:
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/* disable DACO_OUTO trigger */

dac_trigger_disable(DACO, DAC_OUTO0);

dac_trigger_source_config

The description of dac_trigger_source_config is shown as below:

Table 3-198. Function dac_trigger_source_config

Function name

dac_trigger_source_config

Function prototype

void dac_trigger_source_config(uint32_t dac_periph, uint8_t dac_out,

uint32_t triggersource);

Function descriptions

configure DAC trigger source

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACXx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)

Input parameter{in}

triggersource

external trigger of DAC

DAC_TRIGGER_EXTERN
AL

TRIGSEL trigger

DAC_TRIGGER_SOFTWA
RE

software trigger

Output parameter{out}

Return value

Example:

/* configure DACO_OUTO trigger source */

dac_trigger_source_config(DACO, DAC_OUTO0, DAC_TRIGGER_EXTERNAL);

dac_software_trigger_enable

The description of dac_software_trigger_enable is shown as below:

Table 3-199. Function dac_software_trigger_enable

Function name

dac_software_trigger_enable

Function prototype

void dac_software_trigger_enable(uint32_t dac_periph, uint8_t

dac_out);

Function descriptions

enable DAC software trigger
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Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)
Output parameter{out}
Return value
Example:

/* enable DACO_OUTO software trigger */

dac_software_trigger_enable(DACO, DAC_OUTO0);

dac_wave_mode_config

The description of dac_wave_mode_config is shown as below:

Table 3-200. Function dac_wave_mode_config

Function name

dac_wave_mode_config

Function prototype

void dac_wave_mode_config(uint32_t dac_periph, uint8_t dac_out,

uint32_t wave_mode);

Function descriptions

configure DAC wave mode

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACXx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)

Input parameter{in}

wave_mode

DAC wave mode

DAC_WAVE_DISABLE

wave mode disable

DAC_WAVE_MODE_LFSR

LFSR noise mode

DAC_WAVE_MODE_TRIA
NGLE

triangle noise mode

Output parameter{out}

Return value
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Example:

/* configure DACO_OUTO0 wave mode */

dac_wave_mode_config(DACO, DAC_OUTO0, DAC_WAVE_DISABLE);

dac_Ifsr_noise_config

The description of dac_Ifsr_noise_config is shown as below:

Table 3-201. Function dac_Ifsr_noise_config

Function name

dac_Ifsr_noise_config

Function prototype

void dac_lfsr_noise_config(uint32_t dac_periph, uint8_t dac_out,

uint32_t unmask_bits);

Function descriptions

configure DAC LFSR noise mode

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACXx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)

Input parameter{in}

unmask_bits

LFSR noise unmask bits

DAC_LFSR_BITO

unmask the LFSR bit0

DAC_LFSR_BITSx 0

unmask the LFSR bits [x:0] (x = 1,2,3..11)

Output parameter{out}

Return value

Example:

/* configure DACO_OUTO LFSR noise mode */

dac_lIfsr_noise_config(DAC0, DAC_OUTO0, DAC_LFSR_BITO0);

dac_triangle_noise_config

The description of dac_triangle_noise_config is shown as below:

Table 3-202. Function dac_triangle_noise_config

Function name

dac_triangle_noise_config

Function prototype

void dac_triangle_noise_config(uint32_t dac_periph, uint8_t dac_out,
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uint32_t amplitude);

Function descriptions

configure DAC triangle noise mode

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACx DAC peripheral selection (x = 0)
Input parameter{in}
dac_out DAC output
DAC_OUTx DAC output channel selection (x = 0)
Input parameter{in}
amplitude the amplitude of the triangle

DAC_TRIANGLE_AMPLIT

UDE_x

x=2"1(n=1.12)

Output parameter{out}

Return value

Example:

[* configure DACO_OUTO triangle noise mode */

dac_triangle_noise_config(DACO, DAC_OUTO, DAC_TRIANGLE_AMPLITUDE_1):

dac_flag_get

The description of dac_flag_get is shown as below:

Table 3-203. Function dac_flag_get

Function name

dac_flag_get

Function prototype

FlagStatus dac_flag_get(uint32_t dac_periph, uint32_t flag);

Function descriptions

get DAC flag

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACx DAC peripheral selection (x = 0)
Input parameter{in}
flag the DAC status flags

DAC_FLAG_DDUDRO

DACx_OUTO DMA underrun flag

Output parameter{out}

Return value

FlagStatus ‘

the state of DAC bit (SET or RESET)
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Example:
/* get DACO flag */
FlagStatus flag;

flag = dac_flag_get(DACO, DAC_FLAG_DDUDRO);

dac_flag_clear
The description of dac_flag_clear is shown as below:

Table 3-204. Function dac_flag_clear

Function name

dac_flag_clear

Function prototype

void dac_flag_clear(uint32_t dac_periph, uint32_t flag);

Function descriptions

clear DAC flag

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACXx DAC peripheral selection (x = 0)
Input parameter{in}
flag DAC flag

DAC_FLAG_DDUDRO

DACx_OUTO DMA underrun flag

Output parameter{out}

Return value

Example:

[* clear DACO flag */

dac_flag_clear(DACO, DAC_FLAG_DDUDRO);

dac_interrupt_enable

The description of dac_interrupt_enable is shown as below:

Table 3-205. Function dac_interrupt_enable

Function name

dac_interrupt_enable

Function prototype

void dac_interrupt_enable(uint32_t dac_periph, uint32_t interrupt);

Function descriptions

enable DAC interrupt

Precondition -

The called functions -

Input parameter{in}

DAC peripheral

dac_periph
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DACx ‘ DAC peripheral selection (x = 0)
Input parameter{in}
interrupt the DAC interrupt
DAC_INT_DDUDRO DACx_OUTO DMA underrun interrupt

Output parameter{out}

Return value

Example:
[* enable DACO interrupt */

dac_interrupt_enable (DACO, DAC_INT_DDUDRO);

dac_interrupt_disable

The description of dac_interrupt_disable is shown as below:

Table 3-206. Function dac_interrupt_disable

Function name dac_interrupt_disable
Function prototype void dac_interrupt_disable(uint32_t dac_periph, uint32_t interrupt);
Function descriptions disable DAC interrupt

Precondition -

The called functions -

Input parameter{in}

dac_periph DAC peripheral
DACx DAC peripheral selection (x = 0)
Input parameter{in}
interrupt the DAC interrupt
DAC_INT_DDUDRO DACx_OUTO DMA underrun interrupt

Output parameter{out}

Return value

Example:
[* disable DACO interrupt */

dac_interrupt_disable (DACO, DAC_INT_DDUDRO);

dac_interrupt_flag_get

The description of dac_interrupt_flag_get is shown as below:
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Table 3-207. Function dac_interrupt_flag_get

Function name

dac_interrupt_flag_get

Function prototype

FlagStatus dac_interrupt_flag_get(uint32_t dac_periph, uint32_t
int_flag);

Function descriptions

get DAC interrupt flag

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACx DAC peripheral selection (x = 0)
Input parameter{in}
int_flag DAC interrupt flag

DAC_INT_FLAG_DDUDRO

DACx_OUTO DMA underrun interrupt flag

Output parameter{out}

Return value

FlagStatus ‘

the state of DAC interrupt flag(SET or RESET)

Example:

/* get DACO interrupt flag */

FlagStatus flag;

flag = dac_interrupt_flag_get(DACO, DAC_INT_FLAG_DDUDRO);

dac_interrupt_flag_clear

The description of dac_interrupt_flag_clear is shown as below:

Table 3-208. Function dac_interrupt_flag_clear

Function name

dac_interrupt_flag_clear

Function prototype

void dac_interrupt_flag_clear(uint32_t dac_periph, uint32_t int_flag);

Function descriptions

clear DAC interrupt flag

Precondition

The called functions

Input parameter{in}

dac_periph DAC peripheral
DACx DAC peripheral selection (x = 0)
Input parameter{in}
int_flag DAC interrupt flag

DAC_INT_FLAG_DDUDRO

DACx_OUTO DMA underrun interrupt flag

Output parameter{out}

Return value
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3.9.

3.9.1.

Example:

[* clear DACO interrupt flag */

dac_interrupt_flag_clear(DACO, DAC_INT_FLAG_DDUDRO);

DMA/DMAMUX

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 3.9.1, the DMA
firmware functions are introduced in chapter 3.9.2.

DMAMUKX is a transmission scheduler for DMA requests. The DMAMUX request multiplexer
is used for routing a DMA request line between the peripherals / generated DMA request
(from the DMAMUX request generator) and the DMA controller. The DMAMUX registers are
listed in chapter 3.9.1, the DMAMUX firmware functions are introduced in chapter 3.9.2.

Descriptions of Peripheral registers

DMA registers are listed in the table shown as below:

Table 3-209. DMA Registers

Registers Descriptions
DMA_INTF Interrupt flag register
DMA_INTC Interrupt flag clear register
DMA_CHxCTL .
Channel x control register
(x=0..6)
DMA_CHXCNT .
Channel x counter register
(x=0..6)
DMA_CHxPADDR ) )
Channel x peripheral base address register
(x=0..6)
DMA_CHxMADDR ]
(x=0..6) Channel x memory base address register
x=0..

DMAMUX registers are listed in the table shown as below:

Table 3-210. DMAMUX Registers

Registers Descriptions
DMAMUX_RM_CHx _ _ _ _
Request multiplexer channel x configuration register
CFG (x=0..11)
DMAMUX_RM_INT _ _ _
. Request multiplexer channel interrupt flag register
DMAMUX_RM_INT Request multiplexer channel interrupt flag clear register
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Registers Descriptions
C
DMAMUX_RG_CHx
Request generator channel x configuration register
CFG (x=0..3)
DMAMUX_RG_INT
F Request generator channel interrupt flag register
DMAMUX_RG_INT . .
c Rquest generator channel interrupt flag clear register
3.9.2. Descriptions of Peripheral functions

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

Table 3-211. 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_enable

enable DMA interrupt

dma_interrupt_disable

disable DMA interrupt

dma_interrupt_flag_get

check DMA flag and interrupt enable bit is set or not
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Function description

clear DMA a channel flag

Function name

dma_interrupt_flag_clear

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

Table 3-212. DMAMUX firmware function

Function name

Function description

o initialize the parameters of DMAMUX synchronization mode
dmamux_sync_struct_para_init ]
structure with the default values

o initialize DMAMUX request multiplexer channel
dmamux_synchronization_init

synchronization mode

dmamux_synchronization_enable enable synchronization mode

dmamux_synchronization_disable disable synchronization mode

dmamux_event_generation_enable enable event generation

dmamux_event_generation_disable disable event generation

N initialize the parameters of DMAMUX request generator
dmamux_gen_struct_para_init ]
structure with the default values

dmamux_request_generator_init initialize DMAMUX request generator channel

dmamux_request_generator_chennel_
" enable DMAMUX request generator channel
enable

dmamux_request_generator_chennel_ )
disabl disable DMAMUX request generator channel
isable

dmamux_synchronization_polarity_co ] o ]
" configure synchronization input polarity
nfig

dmamux_request_forward_number_co )
" configure number of DMA requests to forward
nfig

dmamux_sync_id_config configure synchronization input identification

dmamux_request_id_config configure multiplexer input identification

dmamux_trigger_polarity_config configure trigger input polarity

dmamux_request_generate_number_c ]
e configure number of DMA requests to be generated
onfig

dmamux_trigger_id_config configure trigger input identification

get DMAMUX flag
clear DMAMUX flag

dmamux_flag_get

dmamux_flag_clear

dmamux_interrupt_enable enable DMAMUX interrupt

dmamux_interrupt_disable disable DMAMUX interrupt

get DMAMUX interrupt flag
clear DMAMUX interrupt flag

dmamux_interrupt_flag_get

dmamux_interrupt_flag_clear

Structure dma_parameter_struct

Table 3-213. Structure dma_parameter_struct
Member name

Function description

periph_addr

peripheral base address
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periph_width transfer data size of peripheral
memory_addr memory base address
memory_width transfer data size of memory
number channel transfer number
priority channel priority level
periph_inc peripheral increasing mode
memory_inc memory increasing mode
direction channel data transfer direction
request channel input identification

Structure dmamux_sync_parameter_struct

Table 3-214. Structure dmamux_sync_parameter_struct

Member name

Function description

sync_id

synchronization input identification

sync_polarity

synchronization input polarity

request_number

number of DMA requests to forward

Structure dmamux_gen_parameter_struct

Table 3-215. Structure dmamux_gen_parameter_struct

Member name

Function description

trigger_id

trigger input identification

trigger_polarity

DMAMUX request generator trigger polarity

request_number

number of DMA requests to be generated

Enum dma_channel_enum

Table 3-216. Enum dma_channel_enum

Member name Function description
DMA_CHO DMA Channel 0
DMA_CH1 DMA Channel 1
DMA_CH2 DMA Channel 2
DMA_CH3 DMA Channel 3
DMA_CH4 DMA Channel 4
DMA_CH5 DMA Channel 5
DMA_CH®6 DMA Channel 6

Enum dmamux_multiplexer_channel_enum

Table 3-217. Enum dmamux_multiplexer_channel_enum

Member name

Function description

DMAMUX_MUXCH
0

DMAMUX request multiplexer Channel 0
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DMAMUX_MUXCH

DMAMUX request multiplexer Channel 1

1
DMAMUX_MUXCH )

) DMAMUX request multiplexer Channel 2
DMAMUX_MUXCH )

3 DMAMUX request multiplexer Channel 3
DMAMUX_MUXCH )

4 DMAMUX request multiplexer Channel 4
DMAMUX_MUXCH )

. DMAMUX request multiplexer Channel 5
DMAMUX_MUXCH )

6 DMAMUX request multiplexer Channel 6
DMAMUX_MUXCH )

; DMAMUX request multiplexer Channel 7
DMAMUX_MUXCH )

g DMAMUX request multiplexer Channel 8
DMAMUX_MUXCH )

9 DMAMUX request multiplexer Channel 9
DMAMUX_MUXCH .

10 DMAMUX request multiplexer Channel 10
DMAMUX_MUXCH .

1 DMAMUX request multiplexer Channel 11

Enum dmamux_generator_channel_enum

Table 3-218. Enum dmamux_generator_channel_enum

Member name

Function description

DMAMUX_GENCHO

DMAMUX request generator ChannelO

DMAMUX_GENCH1

DMAMUX request generator Channell

DMAMUX_GENCH2

DMAMUX request generator Channel2

DMAMUX_GENCHS3

DMAMUX request generator Channel3

Enum dmamux_interrupt_enum

Table 3-219. Enum dmamux_interrupt_enum

Member name Function description
DMAMUX_INT_MU _ o _
DMAMUX request multiplexer channel O synchronization overrun interrupt
XCHO0_SO
DMAMUX_INT_MU _ o _
DMAMUX request multiplexer channel 1 synchronization overrun interrupt
XCH1_SO
DMAMUX_INT_MU _ o _
DMAMUX request multiplexer channel 2 synchronization overrun interrupt
XCH2_SO
DMAMUX_INT_MU _ o _
XCH3 SO DMAMUX request multiplexer channel 3 synchronization overrun interrupt
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DMAMUX_INT_MU ) o )
DMAMUX request multiplexer channel 4 synchronization overrun interrupt
XCH4_SO
DMAMUX_INT_MU ) o .
DMAMUX request multiplexer channel 5 synchronization overrun interrupt
XCH5_SO
DMAMUX_INT_MU ) o .
DMAMUX request multiplexer channel 6 synchronization overrun interrupt
XCH6_SO
DMAMUX_INT_MU . o .
DMAMUX request multiplexer channel 7 synchronization overrun interrupt
XCH7_SO
DMAMUX_INT_MU ) o .
DMAMUX request multiplexer channel 8 synchronization overrun interrupt
XCH8_SO
DMAMUX_INT_MU ) o )
DMAMUX request multiplexer channel 9 synchronization overrun interrupt
XCH9_SO
DMAMUX_INT_MU ) o )
DMAMUX request multiplexer channel 10 synchronization overrun interrupt
XCH10_SO
DMAMUX_INT_MU ) o )
DMAMUX request multiplexer channel 11 synchronization overrun interrupt
XCH11_SO
DMAMUX_INT_GE ) ]
DMAMUX request generator channel O trigger overrun interrupt
NCHO_TO
DMAMUX_INT_GE ) ]
DMAMUX request generator channel 1 trigger overrun interrupt
NCH1_TO
DMAMUX_INT_GE ) ]
DMAMUX request generator channel 2 trigger overrun interrupt
NCH2_TO
DMAMUX_INT_GE . )
DMAMUX request generator channel 3 trigger overrun interrupt
NCH3_TO

Enum dmamux_flag_enum

Table 3-220. Enum dmamux_flag_enum

Member name

Function description

DMAMUX_FLAG_M

DMAMUX request multiplexer channel 0 synchronization overrun flag

UXCHO_SO
DMAMUX_FLAG_M . o
DMAMUX request multiplexer channel 1 synchronization overrun flag
UXCH1_SO
DMAMUX_FLAG_M ) o
DMAMUX request multiplexer channel 2 synchronization overrun flag
UXCH2_SO
DMAMUX_FLAG_M ) o
DMAMUX request multiplexer channel 3 synchronization overrun flag
UXCH3_SO
DMAMUX_FLAG_M , o
DMAMUX request multiplexer channel 4 synchronization overrun flag
UXCH4_SO
DMAMUX_FLAG_M , o
DMAMUX request multiplexer channel 5 synchronization overrun flag
UXCH5_SO
DMAMUX_FLAG_M , o
DMAMUX request multiplexer channel 6 synchronization overrun flag
UXCH6_SO
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DMAMUX_FLAG_M . o
DMAMUX request multiplexer channel 7 synchronization overrun flag
UXCH7_SO
DMAMUX_FLAG_M . o
DMAMUX request multiplexer channel 8 synchronization overrun flag
UXCH8_SO
DMAMUX_FLAG_M . o
DMAMUX request multiplexer channel 9 synchronization overrun flag
UXCH9_SO
DMAMUX_FLAG_M ) o
DMAMUX request multiplexer channel 10 synchronization overrun flag
UXCH10_SO
DMAMUX_FLAG_M . o
DMAMUX request multiplexer channel 11 synchronization overrun flag
UXCH11_SO
DMAMUX_FLAG_G )
DMAMUX request generator channel 0 trigger overrun flag
ENCHO_TO
DMAMUX_FLAG_G .
DMAMUX request generator channel 1 trigger overrun flag
ENCH1_TO
DMAMUX_FLAG_G .
DMAMUX request generator channel 2 trigger overrun flag
ENCH2_TO
DMAMUX_FLAG_G .
DMAMUX request generator channel 3 trigger overrun flag
ENCH3_TO

Enum dmamux_interrupt_flag_enum

Table 3-221. Enum dmamux_interrupt_flag_enum

Member name

Function description

DMAMUX_INT_FLA
G_MUXCHO_SO

DMAMUX request multiplexer channel 0 synchronization overrun interrupt flag

DMAMUX_INT_FLA
G_MUXCH1_SO

DMAMUX request multiplexer channel 1 synchronization overrun interrupt flag

DMAMUX_INT_FLA
G_MUXCH2_SO

DMAMUX request multiplexer channel 2 synchronization overrun interrupt flag

DMAMUX_INT_FLA
G_MUXCH3_SO

DMAMUX request multiplexer channel 3 synchronization overrun interrupt flag

DMAMUX_INT_FLA
G_MUXCH4_SO

DMAMUX request multiplexer channel 4 synchronization overrun interrupt flag

DMAMUX_INT_FLA
G_MUXCH5_SO

DMAMUX request multiplexer channel 5 synchronization overrun interrupt flag

DMAMUX_INT_FLA
G_MUXCH6_SO

DMAMUX request multiplexer channel 6 synchronization overrun interrupt flag

DMAMUX_INT_FLA
G_MUXCH7_SO

DMAMUX request multiplexer channel 7 synchronization overrun interrupt flag

DMAMUX_INT_FLA
G_MUXCH8_SO

DMAMUX request multiplexer channel 8 synchronization overrun interrupt flag

DMAMUX_INT_FLA
G_MUXCH9_SO

DMAMUX request multiplexer channel 9 synchronization overrun interrupt flag
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DMAMUX_INT_FLA

DMAMUX request multiplexer channel 10 synchronization overrun interrupt flag
G_MUXCH10_SO

DMAMUX_INT_FLA

DMAMUX request multiplexer channel 11 synchronization overrun interrupt flag
G_MUXCH11_SO

DMAMUX_INT_FLA

DMAMUX request generator channel 0 trigger overrun interrupt flag
G_GENCHO_TO

DMAMUX_INT_FLA

DMAMUX request generator channel 1 trigger overrun interrupt flag
G_GENCH1_TO

DMAMUX_INT_FLA
G_GENCH2_TO
DMAMUX_INT_FLA
G_GENCH3_TO

DMAMUX request generator channel 2 trigger overrun interrupt flag

DMAMUX request generator channel 3 trigger overrun interrupt flag

dma_deinit
The description of dma_deinit is shown as below:

Table 3-222. Function dma_deinit

Function name dma_deinit
Function prototype void dma_deinit(uint32_t dma_periph, dma_channel_enum channelx);
Function descriptions deinitialize DMA a channel registers

Precondition -

The called functions -

Input parameter{in}

dma_periph DMA peripheral
DMAX(x=0,1) DMA peripheral selection

Input parameter{in}

channelx DMA channel

DMA_CHx(x=0..6) DMA channel selection, refer to Table 3-216. Enum dma channel enum

Output parameter{out}

Return value

Example:

[* deinitialize DMAO channel O registers*/
dma_deinit(DMAO, DMA_CHO);

dma_struct_para_init

The description of dma_struct_para_init is shown as below:

Table 3-223. Function dma_para_init

Function name dma_struct_para_init
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Function prototype

void dma_struct_para_init(dma_parameter_struct* init_struct);

Function descriptions

initialize the parameters of DMA struct with the default values

Precondition

The called functions

Input parameter{in}

the initialization data needed to initialize DMA channel, refer to Table

init_struct
- 3-213. Structure dma_parameter_struct
Output parameter{out}
Return value
Example:

[* initialize the parameters of DMA */
dma_parameter_struct dma_init_struct;
dma_struct_para_init(&dma_init_struct);
dma_init

The description of dma_init is shown as below:

Table 3-224. Function dma_init

Function name

dma_init

void dma_init(uint32_t dma_periph, dma_channel_enum channelx,

Function prototype .
dma_parameter_struct init_struct);

Function descriptions initialize DMA channel

Precondition -

The called functions -

Input parameter{in}

dma_periph DMA peripheral
DMAXx(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHx(x=0..6) DMA channel selection, refer to Table 3-216. Enum dma channel enum

Input parameter{in}

Structure for initialization, the structure members can refer to Table 3-213.

init_struct
- Structure dma_parameter struct
Output parameter{out}
Return value
Example:

/* DMAO channel 0 initialize */
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dma_parameter_struct dma_init_struct;

dma_struct_para_init(&dma_init_struct);

dma_init_struct.direction = DMA_PERIPHERAL_TO_MEMORY;
dma_init_struct.memory_addr = (uint32_t)g_destbuf;
dma_init_struct.memory_inc = DMA_MEMORY_INCREASE_ENABLE;
dma_init_struct.memory_width = DMA_MEMORY_WIDTH_8BIT;
dma_init_struct.number = TRANSFER_NUM,;
dma_init_struct.periph_addr = (uint32_t)BANKO_WRITE_START_ADDR;
dma_init_struct.periph_inc = DMA_PERIPH_INCREASE_ENABLE;
dma_init_struct.periph_width = DMA_PERIPHERAL_WIDTH_8BIT;
dma_init_struct.priority = DMA_PRIORITY_ULTRA_HIGH;
dma_init(DMAO, DMA_CHO, dma_init_struct);

dma_circulation_enable

The description of dma_circulation_enable is shown as below:

Table 3-225. Function dma_circulation_enable

Function name dma_circulation_enable

; void dma_circulation_enable(uint32_t dma_periph, dma_channel_enum
Function prototype

channelx);
Function descriptions enable DMA circulation mode
Precondition corresponding channel enable bit CHEN should be 0

The called functions -

Input parameter{in}

dma_periph DMA peripheral
DMAXx(x=0,1) DMA peripheral selection

Input parameter{in}

channelx DMA channel

DMA_CHx(x=0..6) DMA channel selection, refer to Table 3-216. Enum dma channel enum

Output parameter{out}

Return value

Example:

/* enable DMAO channel 0O circulation mode */
dma_circulation_enable(DMAO, DMA_CHO);

dma_circulation_disable

The description of dma_circulation_disable is shown as below:
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Table 3-226. Function dma_circulation_disable
Function name dma_circulation_disable

; void dma_circulation_disable(uint32_t dma_periph, dma_channel_enum
Function prototype

channelx);
Function descriptions disable DMA circulation mode
Precondition corresponding channel enable bit CHEN should be 0

The called functions -

Input parameter{in}
dma_periph DMA peripheral
DMAXx(x=0,1) DMA peripheral selection

Input parameter{in}

channelx DMA channel

DMA_CHx(x=0..6) DMA channel selection, refer to Table 3-216. Enum dma channel enum

Output parameter{out}

Return value

Example:

/* disable DMAOQ channel O circulation mode */
dma_circulation_disable(DMAO, DMA_CHO);
dma_memory_to_memory_enable

The description of dma_memory_to_memory_enable is shown as below:

Table 3-227. Function dma_memory_to_memory_enable
Function name dma_memory_to_memory_enable

void dma_memory_to_memory_enable(uint32_t dma_periph,

Function prototype
dma_channel_enum channelx);

Function descriptions enable memory to memory mode

Precondition corresponding channel enable bit CHEN should be 0

The called functions -

Input parameter{in}

dma_periph DMA peripheral
DMAXx(x=0,1) DMA peripheral selection

Input parameter{in}

channelx DMA channel

DMA_CHx(x=0..6) DMA channel selection, refer to Table 3-216. Enum dma channel enum

Output parameter{out}

Return value
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Example:

/* enable DMAO channel 0 memory to memory mode */
dma_memory_to_memory_enable(DMAO, DMA_CHO);

dma_memory_to_memory_disable

The description of dma_memory_to_memory_disable is shown as below:

Table 3-228. Function dma_memory_to_memory_disable

Function name

dma_memory_to_memory_disable

Function prototype

void dma_memory_to_memory_disable(uint32_t dma_periph,
dma_channel_enum channelx);

Function descriptions

disable memory to memory mode

Precondition

corresponding channel enable bit CHEN should be 0

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAX(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHXx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma _channel enum

Output parameter{out}

Return value

Example:

[*disable DMAO channel0 memory to memory mode */
dma_memory_to_memory_disable(DMAO, DMA_CHO);

dma_channel_enable
The description of dma_channel_enable is shown as below:

Table 3-229. Function dma_channel_enable

Function name dma_channel_enable

Function prototype
channelx);

void dma_channel_enable(uint32_t dma_periph, dma_channel_enum

Function descriptions enable DMA channel

Precondition -

The called functions -

Input parameter{in}

dma_periph DMA peripheral

DMA peripheral selection

DMAXx(x=0,1)
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Input parameter{in}

channelx DMA channel

DMA_CHXx(x=0..6) DMA channel selection, refer to Table 3-216. Enum dma_channel enum

Output parameter{out}

Return value

Example:
/* enable DMAO channel 0 */
dma_channel_enable(DMAO, DMA_CHO);

dma_channel_disable
The description of dma_channel_disable is shown as below:

Table 3-230. Function dma_channel_disable
Function name dma_channel_disable

void dma_channel_disable(uint32_t dma_periph, dma_channel_enum

Function prototype
channelx);

Function descriptions disable DMA channel

Precondition -

The called functions -

Input parameter{in}

dma_periph DMA peripheral
DMAX(x=0,1) DMA peripheral selection

Input parameter{in}

channelx DMA channel

DMA_CHx(x=0..6) DMA channel selection, refer to Table 3-216. Enum dma _channel enum

Output parameter{out}

Return value

Example:
/* disable DMAO channel 0 */
dma_channel_disable(DMAO, DMA_CHO);

dma_periph_address_config
The description of dma_periph_address_config is shown as below:

Table 3-231. Function dma_periph_address_config

Function name dma_periph_address_config
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Function prototype

void dma_periph_address_config(uint32_t dma_periph,
dma_channel_enum channelx, uint32_t address);

Function descriptions

set DMA peripheral base address

Precondition

corresponding channel enable bit CHEN should be 0

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAXx(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHXx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma channel enum

Input parameter{in}

address peripheral base address
Output parameter{out}
Return value
Example:

/* configure DMAO channel 0 periph address */

#define BANKO_WRITE_START_ADDR

((uint32_t)0x08004000)

dma_periph_address_config(DMAO, DMA_CHO, BANKO_WRITE_START_ADDR);

dma_memory_address_config

The description of dma_memory_address_config is shown as below:

Table 3-232. Function dma_memory_address_config

Function name

dma_memory_address_config

Function prototype

void dma_memory_address_config(uint32_t dma_periph,

dma_channel_enum channelx, uint32_t address);

Function descriptions

set DMA memory base address

Precondition

corresponding channel enable bit CHEN should be 0

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAX(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma_channel enum

Input parameter{in}

address

memory base address, 0 — OXFFFFFFFF

Output parameter{out}
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Return value

Example:

I* configure DMAO channel 0 memory address */

uint8_t g_destbuf[ TRANSFER_NUM];
dma_memory_address_config(DMAO, DMA_CHO, (uint32_t) g_destbuf);
dma_transfer_number_config

The description of dma_transfer_number_config is shown as below:

Table 3-233. Function dma_transfer_number_config
Function name dma_transfer_number_config

void dma_transfer_number_config(uint32_t dma_periph,

Function prototype .
dma_channel_enum channelx, uint32_t number);

Function descriptions set the number of remaining data to be transferred by the DMA

Precondition corresponding channel enable bit CHEN should be 0

The called functions -

Input parameter{in}

dma_periph DMA peripheral
DMAX(x=0,1) DMA peripheral selection

Input parameter{in}

channelx DMA channel

DMA_CHx(x=0..6) DMA channel selection, refer to Table 3-216. Enum dma channel enum

Input parameter{in}

number ‘ data transfer number(0x0-OxFFFF)

Output parameter{out}

Return value

Example:

[* configure DMAO channel 0 transfer number */
#define TRANSFER_NUM 0x400
dma_transfer_number_config(DMAO, DMA_CHO, TRANSFER_NUM);

dma_transfer_number_get

The description of dma_transfer_number_get is shown as below:

Table 3-234. Function dma_transfer_number_get
Function name dma_transfer_number_get
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Function prototype

uint32_t dma_transfer_number_get(uint32_t dma_periph,
dma_channel_enum channelx);

Function descriptions

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

Precondition

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAXx(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHXx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma channel enum

Output parameter{out}

Return value

uint32_t

DMA data transmission remaining quantity (0x0-OxFFFF)

Example:

I* get DMAO channel 0 transfer number */

uint32_t number = 0;

number = dma_transfer_number_get(DMAO, DMAO, DMA_CHO);

dma_priority_config

The description of dma_priority _config is shown as below:

Table 3-235. Function dma_priority_config

Function name

dma_priority_config

Function prototype

void dma_priority_config(uint32_t dma_periph, dma_channel_enum
channelx, uint32_t priority);

Function descriptions

configure priority level of DMA channel

Precondition

corresponding channel enable bit CHEN should be 0

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAXx(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma_channel enum

Input parameter{in}

priority

priority Level of this channel

DMA_PRIORITY_LOW

low priority

DMA_PRIORITY_MEDI
UM

medium priority
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DMA_PRIORITY_HIGH

high priority

DMA_PRIORITY_ULTR
A_HIGH

ultra high priority

Output parameter{out}

Return value

Example:

[* configure DMAO channel O priority */
dma_priority_config(DMAO, DMA_CHO, DMA_PRIORITY_ULTRA_HIGH);

dma_memory_width_config

The description of dma_memory_width_config is shown as below:

Table 3-236. Function

dma_memory_width_config

Function name

dma_memory_width_config

Function prototype

void dma_memory_width_config(uint32_t dma_periph, dma_channel_enum

channelx, uint32_t mwidth);

Function descriptions

configure transfer data size of memory

Precondition

corresponding channel enable bit CHEN should be 0

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAX(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHXx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma _channel enum

Input parameter{in}

mwidth transfer data width of memory
DMA_MEMORY_WIDT . ) .
transfer data width of memory is 8-bit
H_8BIT
DMA_MEMORY_WIDT . . )
transfer data width of memory is 16-bit
H_16BIT
DMA_MEMORY_WIDT ) . )
transfer data width of memory is 32-bit
H_32BIT
Output parameter{out}
Return value
Example:

/* configure DMAOQ channel 0 memory width */
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dma_memory_width_config(DMAO, DMA_CHO, DMA_MEMORY_WIDTH_8BIT);

dma_periph_width_config
The description of dma_periph_width_config is shown as below:

Table 3-237. Function dma_periph_width_config
Function name dma_periph_width_config
void dma_periph_width_config(uint32_t dma_periph, dma_channel_enum

Function prototype . .
channelx, uint32_t pwidth);

Function descriptions configure transfer data width of peripheral

Precondition corresponding channel enable bit CHEN should be 0

The called functions -

Input parameter{in}
dma_periph DMA peripheral
DMAX(x=0,1) DMA peripheral selection

Input parameter{in}

channelx DMA channel

DMA_CHx(x=0..6) DMA channel selection, refer to Table 3-216. Enum dma_channel enum

Input parameter{in}

pwidth transfer data width of peripheral

DMA_PERIPHERAL_W , , _ ,
transfer data width of peripheral is 8-bit

IDTH_8BIT
DMA_PERIPHERAL_W ) ) ) )
transfer data width of peripheral is 16-bit
IDTH_16BIT
DMA_PERIPHERAL_W ) ) ] )
transfer data width of peripheral is 32-bit
IDTH_32BIT
Output parameter{out}
Return value
Example:

/* configure DMAO channel 0 periph width */
dma_periph_width_config(DMAO, DMA_CHO, DMA_PERIPHERAL_WIDTH_8BIT);

dma_memory_increase_enable
The description of dma_memory_increase_enable is shown as below:

Table 3-238. Function dma_memory_increase_enable
Function name dma_memory_increase_enable

void dma_memory_increase_enable(uint32_t dma_periph,

Function prototype
dma_channel_enum channelx);
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Function descriptions

enable next address increasement algorithm of memory

Precondition

corresponding channel enable bit CHEN should be 0

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAXx(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHXx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma channel enum

Output parameter{out}

Return value

Example:

/* enable DMAO channel 0 memory increase */
dma_memory_increase_enable(DMAO, DMA_CHO);

dma_memory_increase_disable

The description of dma_memory_increase_disable is shown as below:

Table 3-239. Function dma_memory_increase_disable

Function name dma_memory_increase_disable

void dma_memory_increase_disable(uint32_t dma_periph,

Function prototype
dma_channel_enum channelx);

Function descriptions disable next address increasement algorithm of memory

Precondition corresponding channel enable bit CHEN should be 0

The called functions -

Input parameter{in}

dma_periph DMA peripheral
DMAXx(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHx(x=0..6) DMA channel selection, refer to Table 3-216. Enum dma channel enum

Output parameter{out}

Return value

Example:

/* disable DMAQ channel 0 memory increase */
dma_memory_increase_disable(DMAO, DMA_CHO);
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dma_periph_increase_enable

The description of dma_periph_increase_enable is shown as below:

Table 3-240. Function dma_periph_increase_enable

Function name

dma_periph_increase_enable

Function prototype

void dma_periph_increase_enable(uint32_t dma_periph,

dma_channel_enum channelx);

Function descriptions

enable next address increasement algorithm of peripheral

Precondition

corresponding channel enable bit CHEN should be 0

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAX(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma_channel enum

Output parameter{out}

Return value

Example:

/* enable next address increasement algorithm of DMAO channel 0 */
dma_periph_increase_enable(DMAO, DMA_CHO);

dma_periph_increase_disable

The description of dma_periph_increase_disable is shown as below:

Table 3-241. Function dma_periph_increase_disable

Function name

dma_periph_increase_disable

Function prototype

void dma_periph_increase_disable(uint32_t dma_periph,

dma_channel_enum channelx);

Function descriptions

disable next address increasement algorithm of peripheral

Precondition

corresponding channel enable bit CHEN should be 0

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAX(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHXx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma channel enum

Output parameter{out}
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Return value

Example:

/* disable next address increasement algorithm of DMAO channel 0 */
dma_periph_increase_disable(DMAO, DMA_CHO);

dma_transfer_direction_config

The description of dma_transfer_direction_config is shown as below:

Table 3-242. Function dma_transfer_direction_config
Function name dma_transfer_direction_config
void dma_transfer_direction_config(uint32_t dma_periph,

dma_channel_enum channelx, uint32_t direction);

Function prototype

Function descriptions configure the direction of data transfer on the channel

Precondition corresponding channel enable bit CHEN should be 0

The called functions -
Input parameter{in}

dma_periph DMA peripheral
DMAX(x=0,1) DMA peripheral selection

Input parameter{in}

channelx DMA channel

DMA_CHx(x=0..6) DMA channel selection, refer to Table 3-216. Enum dma channel enum

Input parameter{in}

direction specify the direction of data transfer

DMA_PERIPHERAL_T ) )
read from peripheral and write to memory

O_MEMORY
DMA_MEMORY_TO P _ _
read from memory and write to peripheral
ERIPHERAL
Output parameter{out}
Return value
Example:

[* configure DMAO channelO transfer direction */
dma_transfer_direction_config(DMAO, DMA_CHO, DMA_PERIPHERAL_TO_MEMORY);

dma_flag_get

The description of dma_flag_get is shown as below:
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Table 3-243. Function dma_flag_get

Function name

dma_flag_get

Function prototype

FlagStatus dma_flag_get(uint32_t dma_periph, dma_channel_enum

channelx, uint32_t flag);

Function descriptions

check DMA flag is set or not

Precondition

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAXx(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHXx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma_channel enum

Input parameter{in}

flag

specify get which flag

DMA_FLAG_G

global interrupt flag of channel

DMA_FLAG_FTF

full transfer finish flag of channel

DMA_FLAG_HTF

half transfer finish flag of channel

DMA_FLAG_ERR

error flag of channel

Output parameter{out}

Return value

FlagStatus

SET or RESET

Example:

I* get DMAO channel O flag */
FlagStatus flag = RESET,
flag = dma_flag_get(DMAO, DMA_CHO, DMA_FLAG_FTF);

dma_flag_clear

The description of dma_flag_clear is shown as below:

Table 3-244. Function dma_flag_clear

Function name

dma_flag_clear

Function prototype

void dma_flag_clear(uint32_t dma_periph, dma_channel_enum channelx,

uint32_t flag);

Function descriptions

clear DMA a channel flag

Precondition

The called functions

Input parameter{in}

dma_periph

DMA peripheral

DMAX(x=0,1)

DMA peripheral selection
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Input parameter{in}

channelx

DMA channel

DMA_CHXx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma_channel enum

Input parameter{in}

flag

specify get which flag

DMA_FLAG_G

global interrupt flag of channel

DMA_FLAG_FTF

full transfer finish flag of channel

DMA_FLAG_HTF

half transfer finish flag of channel

DMA_FLAG_ERR

error flag of channel

Output parameter{out}

Return value

Example:

[* clear DMAO channel 0O flag */
dma_flag_clear(DMAO, DMA_CHO, DMA_FLAG FTF);

dma_interrupt_enable

The description of dma_interrupt_enable is shown as below:

Table 3-245. Function dma_interrupt_enable

Function name

dma_interrupt_enable

Function prototype

void dma_interrupt_enable(uint32_t dma_periph, dma_channel_enum

channelx, uint32_t source);

Function descriptions

enable DMA interrupt

Precondition

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAXx(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma _channel enum

Input parameter{in}

source DMA interrupt source
DMA_INT_FTF full transfer finish interrupt of channel
DMA_INT_HTF half transfer finish interrupt of channel
DMA_INT_ERR error interrupt of channel

Output parameter{out}

Return value
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Example:

/* enable DMAO channel O interrupt */
dma_interrupt_enable(DMAO, DMA_CHO, DMA_INT_FTF);

dma_interrupt_disable

The description of dma_interrupt_disable is shown as below:

Table 3-246. Function dma_interrupt_disable

Function name

dma_interrupt_disable

Function prototype

void dma_interrupt_disable(uint32_t dma_periph, dma_channel_enum

channelx, uint32_t source);

Function descriptions

disable DMA interrupt

Precondition

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAX(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHXx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma_channel enum

Input parameter{in}

source DMA interrupt source
DMA_INT_FTF full transfer finish interrupt of channel
DMA_INT_HTF half transfer finish interrupt of channel
DMA_INT_ERR error interrupt of channel
Output parameter{out}
Return value
Example:

[* disable DMAO channel 0 interrupt */
dma_interrupt_disable(DMAO, DMA_CHO, DMA_INT_FTF);

dma_interrupt_flag_get

The description of dma_interrupt_flag_get is shown as below:

Table 3-247. Function dma_interrupt_flag_get

Function name

dma_interrupt_flag_get

Function prototype

FlagStatus dma_interrupt_flag_get(uint32_t dma_periph,
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dma_channel_enum channelx, uint32_t flag);

Function descriptions

check DMA flag and interrupt enable bit is set or not

Precondition

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAXx(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHXx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma channel enum

Input parameter{in}

flag

specify get which flag

DMA_INT_FLAG_FTF

full transfer finish interrupt flag of channel

DMA_INT_FLAG_HTF

half transfer finish interrupt flag of channel

DMA_INT_FLAG_ERR

error interrupt flag of channel

Output parameter{out}

Return value

FlagStatus ‘

SET or RESET

Example:

/* get DMAO channel 3

interrupt flag */

if(dma_interrupt_flag_get(DMAO, DMA_CH3, DMA_INT_FLAG_FTF)X
dma_interrupt_flag_clear(DMAO, DMA_CH3, DMA_INT_FLAG_G);

dma_interrupt_flag_clear

The description of dma_interrupt_flag_clear is shown as below:

Table 3-248. Function dma_interrupt_flag_clear

Function name

dma_interrupt_flag_clear

Function prototype

void dma_interrupt_flag_clear(uint32_t dma_periph, dma_channel_enum

channelx, uint32_t flag);

Function descriptions

clear DMA a channel flag

Precondition

The called functions

Input parameter{in}

dma_periph DMA peripheral
DMAX(x=0,1) DMA peripheral selection
Input parameter{in}
channelx DMA channel

DMA_CHXx(x=0..6)

DMA channel selection, refer to Table 3-216. Enum dma channel enum
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Input parameter{in}

flag specify get which flag
DMA_INT_FLAG_G global interrupt flag of channel
DMA_INT_FLAG_FTF full transfer finish interrupt flag of channel
DMA_INT_FLAG_HTF half transfer finish interrupt flag of channel
DMA_INT_FLAG_ERR error interrupt flag of channel

Output parameter{out}

Return value

Example:

[* clear DMAO channel 3 interrupt flag */
if(dma_interrupt_flag_get(DMAO, DMA_CH3, DMA_INT_FLAG_FTF)X
dma_interrupt_flag_clear(DMAO, DMA_CH3, DMA_INT_FLAG_G);

dmamux_sync_struct_para_init

The description of dmamux_sync_struct_para_init is shown as below:

Table 3-249. Function dmamux_sync_struct_para_init
Function name dmamux_sync_struct_para_init

void dmamux_sync_struct_para_init(dmamux_sync_parameter_struct

Function prototype sinit_struct):

initialize the parameters of DMAMUX synchronization mode structure with

Function descriptions
the default values

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

the initialization data needed to initialize DMAMUX request multiplexer

init_struct channel synchronization mode, refer to Table 3-214. Structure

dmamux_sync parameter_struct

Return value

Example:

/* initialize DMAMUX synchronization mode structure */
dmamux_sync_parameter_struct dmamux_sync_init_struct;
dmamux_sync_struct_para_init(&dmamux_sync_init_struct);
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dmamux_synchronization_init

The description of dmamux_synchronization_init is shown as below:

Table 3-250. Function dmamux_synchronization_init

Function name dmamux_synchronization_init

; void dmamux_synchronization_init(dmamux_multiplexer_channel_enum
Function prototype .
channelx, dmamux_sync_parameter_struct *init_struct);

Function descriptions initialize DMAMUX request multiplexer channel synchronization mode

Precondition -

The called functions -

Input parameter{in}

channelx specify which DMAMUX request multiplexer channel is initialized
DMAMUX_MUXCHXx(x= DMAMUX channel selection, refer to Table 3-217. Enum
0..11) dmamux_multiplexer channel enum

Input parameter{in}

the initialization data needed to initialize DMAMUX request multiplexer
init_struct channel synchronization mode, refer to Table 3-214. Structure

dmamux_sync parameter_struct

Output parameter{out}

Return value

Example:

/* initialize DMAMUX synchronization mode structure */
dmamux_sync_parameter_struct dmamux_sync_init_struct;
dmamux_sync_struct_para_init(&dmamux_sync_init_struct);

/[* initialize DMA request multiplexer channel 0 with synchronization mode */
dmamux_sync_init_struct.sync_id = DMAMUX_SYNC_EXTIO;
dmamux_sync_init_struct.sync_polarity = DMAMUX_SYNC_RISING;
dmamux_sync_init_struct.request_number = 4;
dmamux_synchronization_init(DMAMUX_MUXCHO, &dmamux_sync_init_struct);

dmamux_synchronization_enable

The description of dmamux_synchronization_enable is shown as below:

Table 3-251. Function dmamux_synchronization_enable

Function name dmamux_synchronization_enable

; void dmamux_synchronization_enable(dmamux_multiplexer_channel_enum
Function prototype
channelx);

Function descriptions enable synchronization mode

Precondition -
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The called functions ‘

Input parameter{in}

channelx specify which DMAMUX request multiplexer channel is initialized
DMAMUX_MUXCHXx(x= DMAMUX channel selection, refer to Table 3-217. Enum
0..11) dmamux_multiplexer_channel enum
Output parameter{out}
Return value
Example:

[* enable synchronization mode */
dmamux_synchronization_enable(DMAMUX_MUXCHO);

dmamux_synchronization_disable

The description of dmamux_synchronization_disable is shown as below:

Table 3-252. Function dmamux_synchronization_disable

Function name

dmamux_synchronization_disable

Function prototype

void
dmamux_synchronization_disable(dmamux_multiplexer_channel_enum
channelx);

Function descriptions

disable synchronization mode

Precondition

The called functions

Input parameter{in}

channelx specify which DMAMUX request multiplexer channel is initialized
DMAMUX_MUXCHXx(x= DMAMUX channel selection, refer to Table 3-217. Enum
0..11) dmamux multiplexer channel enum
Output parameter{out}
Return value
Example:

[* disable synchronization mode */
dmamux_synchronization_disable(DMAMUX_MUXCHO);

dmamux_event_generation_enable

The description of dmamux_event_generation_enable is shown as below:

Table 3-253. Function dmamux_event_generation_enable

Function name

dmamux_event_generation_enable
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Function prototype

void
dmamux_event_generation_enable(dmamux_multiplexer_channel_enum
channelx);

Function descriptions

enable event generation

Precondition

The called functions

Input parameter{in}

channelx specify which DMAMUX request multiplexer channel is initialized
DMAMUX_MUXCHXx(x= DMAMUX channel selection, refer to Table 3-217. Enum
0..11) dmamux_multiplexer channel enum
Output parameter{out}
Return value
Example:

[* enable event generation */
dmamux_event_generation_enable(DMAMUX_MUXCHO0);

dmamux_event_generation_disable

The description of dmamux_event_generation_disable is shown as below:

Table 3-254. Function dmamux_event_generation_disable
dmamux_event_generation_disable

Function name

void
Function prototype | dmamux_event_generation_disable(dmamux_multiplexer_channel_enum

channelx);

Function descriptions disable event generation

Precondition -

The called functions -

Input parameter{in}

channelx specify which DMAMUX request multiplexer channel is initialized
DMAMUX_MUXCHXx(x= DMAMUX channel selection, refer to Table 3-217. Enum
0..11) dmamux_multiplexer channel enum
Output parameter{out}
Return value
Example:

[* disable event generation */
dmamux_event_generation_disable(DMAMUX_MUXCHO);
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dmamux_gen_struct_para_init
The description of dmamux_gen_struct_para_init is shown as below:

Table 3-255. Function dmamux_gen_struct_para_init

Function name dmamux_gen_struct_para_init

void dmamux_gen_struct_para_init(dmamux_gen_parameter_struct

Function prototype sinit_struct)

initialize the parameters of DMAMUX request generator structure with the

Function descriptions
default values

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

o the initialization data needed to initialize DMAMUX request generator
init_struct

channel, refer to Table 3-215. Structure dmamux_gen parameter_struct

Return value

Example:

/[* initialize DMA request generator structure */
dmamux_gen_parameter_struct dmamux_gen_init_struct;
dmamux_gen_struct_para_init(&dmamux_gen_init_struct);
dmamux_request_generator_init

The description of dmamux_request_generator_init is shown as below:

Table 3-256. Function dmamux_request_generator_init
Function name dmamux_request_generator_init

void dmamux_request_generator_init(dmamux_generator_channel_enum

Function prototype .
channelx, dmamux_gen_parameter_struct *init_struct);

Function descriptions initialize DMAMUX request generator channel

Precondition -

The called functions -

Input parameter{in}

channelx specify which DMAMUX request generator channel is initialized
DMAMUX_GENCHx(x= DMAMUX generation channel selection, refer to Table 3-218. Enum
0..3) dmamux_generator_channel enum

Input parameter{in}
the initialization data needed to initialize DMAMUX request generator

channel, refer to Table 3-215. Structure dmamux_gen parameter_struct

init_struct

Output parameter{out}
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Return value

Example:

/* initialize DMA request generator channel 0 */

dmamux_gen_parameter_struct dmamux_gen_init_struct;

dmamux_gen_struct_para_init(&dmamux_gen_init_struct);
dmamux_gen_init_struct.trigger_id = DMAMUX_TRIGGER_EXTI13;
dmamux_gen_init_struct.trigger_polarity = DMAMUX_GEN_RISING;
dmamux_gen_init_struct.request_number = 1;

dmamux_request_generator_init(DMAMUX_GENCHO0, &dmamux_gen_init_struct);

dmamux_request_generator_chennel_enable

The description of dmamux_request_generator_chennel_enable is shown as below:

Table 3-257. Function dmamux_request_generator_chennel_enable

Function name

dmamux_request_generator_chennel_enable

Function prototype

dmamux_request_generator_chennel_enable(dmamux_generator_channel

void

_enum channelx);

Function descriptions

enable DMAMUX request generator channel

Precondition

The called functions

Input parameter{in}

channelx specify which DMAMUX request generator channel is initialized
DMAMUX_GENCHx(x= DMAMUX generation channel selection, refer to Table 3-218. Enum
0..3) dmamux _generator_channel enum
Output parameter{out}
Return value
Example:

I* enable DMAMUX request generator channel */

dmamux_request_generator_chennel_enable(DMAMUX_GENCHO0);

dmamux_request_generator_chennel_disable

The description of dmamux_request_generator_chennel_disable is shown as below:

Table 3-258. Function dmamux_request_generator_chennel_disable

Function name

dmamux_request_generator_chennel_disable

Function prototype

void
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dmamux_request_generator_chennel_disable(dmamux_generator_channel

_enum channelx);

Function descriptions

disable DMAMUX request generator channel

Precondition

The called functions

Input parameter{in}

channelx specify which DMAMUX request generator channel is initialized
DMAMUX_GENCHx(x= DMAMUX generation channel selection, refer to Table 3-218. Enum
0..3) dmamux_generator_channel enum
Output parameter{out}
Return value
Example:

/* disable DMAMUX request generator channel */
dmamux_request_generator_chennel_disable(DMAMUX_GENCHO);

dmamux_synchronization_polarity_config

The description of dmamux_synchronization_polarity config is shown as below:

Table 3-259. Function dmamux_synchronization_polarity_config

Function name

dmamux_synchronization_polarity_config

Function prototype

void
dmamux_synchronization_polarity_config(dmamux_multiplexer_channel_en

um channelx, uint32_t polarity);

Function descriptions

configure synchronization input polarity

Precondition

The called functions

Input parameter{in}

channelx specify which DMAMUX request multiplexer channel is initialized
DMAMUX_MUXCHXx(x= DMAMUX channel selection, refer to Table 3-217. Enum
0..11) dmamux_ multiplexer channel enum
Input parameter{in}
polarity synchronization input polarity
DMAMUX_SYNC_NO_ )
no event detection
EVENT
DMAMUX_SYNC_RISI o
rising edge
NG
DMAMUX_SYNC_FAL _
falling edge
LING
DMAMUX_SYNC_RISI o _
rising and falling edges
NG_FALLING
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Output parameter{out}

Return value

Example:

* configure synchronization input polarity */
dmamux_synchronization_polarity _config(DMAMUX_MUXCHO, DMAMUX_SYNC_RISING);

dmamux_request_forward_number_config

The description of dmamux_request_forward_number_config is shown as below:

Table 3-260. Function dmamux_request_forward_number_config

Function name

dmamux_request_forward_number_config

Function prototype

void
dmamux_request_forward_number_config(dmamux_multiplexer_channel_e
num channelx, uint32_t number);

Function descriptions

configure number of DMA requests to forward

Precondition

The called functions

Input parameter{in}

channelx specify which DMAMUX request multiplexer channel is initialized

DMAMUX_MUXCHXx(x= DMAMUX channel selection, refer to Table 3-217. Enum
0..11) dmamux multiplexer channel enum
Input parameter{in}
number DMA requests number to forward (1 - 32)
Output parameter{out}
Return value
Example:

[* configure number of DMA requests to forward */
dmamux_request_forward _number_config(DMAMUX_MUXCHO, 4);

dmamux_sync_id_config

The description of dmamux_sync_id_config is shown as below:

Table 3-261. Function dmamux_sync_id_config

Function name

dmamux_sync_id_config

Function prototype

void dmamux_sync_id_config(dmamux_multiplexer_channel_enum

channelx, uint32_t id);

Function descriptions

configure synchronization input identification
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Precondition

The called functions

Input parameter{in}

channelx specify which DMAMUX request multiplexer channel is initialized
DMAMUX_MUXCHXx(x= DMAMUX channel selection, refer to Table 3-217. Enum
0..11) dmamux_multiplexer_channel enum
Input parameter{in}

id synchronization input identification
DMAMUX_SYNC_EXTI o )

0 synchronization input is EXTIO
DMAMUX_SYNC_EXTI o )

1 synchronization input is EXTI1
DMAMUX_SYNC_EXTI o )

5 synchronization input is EXTI2
DMAMUX_SYNC_EXTI o )

3 synchronization input is EXTI3
DMAMUX_SYNC_EXTI o .

4 synchronization input is EXTI4
DMAMUX_SYNC_EXTI o .

5 synchronization input is EXTI5
DMAMUX_SYNC_EXTI o .

6 synchronization input is EXTI6
DMAMUX_SYNC_EXTI o .

; synchronization input is EXTI7
DMAMUX_SYNC_EXTI o .

g synchronization input is EXTI8
DMAMUX_SYNC_EXTI o .

9 synchronization input is EXTI9
DMAMUX_SYNC_EXTI o )

10 synchronization input is EXTI10
DMAMUX_SYNC_EXTI o )

1 synchronization input is EXTI11
DMAMUX_SYNC_EXTI o )

12 synchronization input is EXTI12
DMAMUX_SYNC_EXTI o )

13 synchronization input is EXTI13
DMAMUX_SYNC_EXTI o )

1 synchronization input is EXTI14
DMAMUX_SYNC_EXTI o )

15 synchronization input is EXTI15
DMAMUX_SYNC_EVT o )

synchronization input is Evt_outO
X_OUTO

DMAMUX_SYNC_EVT

synchronization input is Evt_outl
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X_OUT1
DMAMUX_SYNC_EVT o .
synchronization input is Evt_out2
X_0uUT2
DMAMUX_SYNC_EVT o .
synchronization input is Evt_out3
X_OUT3
DMAMUX_SYNC_TIM o .
synchronization input is TIMER20_CHO_O
ER20_CHO_O
Output parameter{out}
Return value
Example:

[* configure synchronization input identification */
dmamux_sync_id_config(DMAMUX_MUXCHO0, DMAMUX_SYNC_EXTI0);

dmamux_request_id_config

The description of dmamux_request_id_config is shown as below:

Table 3-262. Function dmamux_request_id_config

Function name

dmamux_request_id_config

Function prototype

void dmamux_request_id_config(dmamux_multiplexer_channel_enum

channelx, uint32_t id);

Function descriptions

configure multiplexer input identification

Precondition

The called functions

Input parameter{in}

channelx specify which DMAMUX request multiplexer channel is initialized
DMAMUX_MUXCHXx(x= DMAMUX channel selection, refer to Table 3-217. Enum
0..11) dmamux multiplexer channel enum
Input parameter{in}
id input DMA request identification

DMA_REQUEST_M2M

memory to memory transfer

DMA_REQUEST_GEN
ERATORO

DMAMUX request generator O

DMA_REQUEST_GEN
ERATOR1

DMAMUX request generator 1

DMA_REQUEST_GEN
ERATOR2

DMAMUX request generator 2

DMA_REQUEST_GEN
ERATOR3

DMAMUX request generator 3

DMA_REQUEST_ADC

DMAMUX ADC request

DMA_REQUEST_DAC

DMAMUX DAC CHO request

192



Z

GigaDevice

GD32A513 Firmware Library User Guide

_CHO
DMA_REQUEST_I2C1
DMAMUX 12C1 RX request
_RX
DMA_REQUEST_I2C1
DMAMUX 12C1 TX request
_TX
DMA_REQUEST_I2C0
DMAMUX 12C0 RX request
_RX
DMA_REQUEST_I2C0
DMAMUX 12C0 TX request
_TX
DMA_REQUESR_SST
DMAMUX SSTATO request
ATO
DMA_REQUESR_SST
DMAMUX SSTAT1 request
AT1
DMA_REQUESR_SST
DMAMUX SSTAT2 request
AT2
DMA_REQUESR_SST
DMAMUX SSTATS3 request
AT3
DMA_REQUEST_SPIO
DMAMUX SPI0 RX request
_RX
DMA_REQUEST_SPIO
DMAMUX SPIO TX request
_TX
DMA_REQUEST_SPI1
DMAMUX SPI1 RX request
_RX
DMA_REQUEST_SPI1
DMAMUX SPI1 TX request
_TX
DMA_REQUEST_TIME
DMAMUX TIMERO CHO request
RO_CHO
DMA_REQUEST_TIME
DMAMUX TIMERO CH1 request
RO_CH1
DMA_REQUEST_TIME
DMAMUX TIMERO CH2 request
RO_CH2
DMA_REQUEST_TIME
DMAMUX TIMERO CH3 request
RO_CH3
DMA_REQUEST_TIME
DMAMUX TIMERO TI request
RO_TI
DMA_REQUEST_TIME
DMAMUX TIMERO UP request
RO_UP
DMA_REQUEST_TIME
DMAMUX TIMERO CO request
RO_CO
DMA_REQUEST_TIME
DMAMUX TIMERO MCHO request
RO_MCHO
DMA_REQUEST_TIME
DMAMUX TIMERO MCHL1 request
RO_MCH1
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DMA_REQUEST_TIME
DMAMUX TIMERO MCH2 request
RO_MCH2
DMA_REQUEST_TIME
DMAMUX TIMERO MCH3 request
RO_MCH3
DMA_REQUEST_TIME
DMAMUX TIMER1 CHO request
R1_CHO
DMA_REQUEST_TIME
DMAMUX TIMER1 CH1 request
R1_CH1
DMA_REQUEST_TIME
DMAMUX TIMER1 CH2 request
R1_CH2
DMA_REQUEST_TIME
DMAMUX TIMER1 CH3 request
R1_CH3
DMA_REQUEST_TIME
DMAMUX TIMERL1 TI request
R1_TI
DMA_REQUEST_TIME
DMAMUX TIMER1 UP request
R1_UP
DMA_REQUEST_TIME
DMAMUX TIMER7 CHO request
R7_CHO
DMA_REQUEST_TIME
DMAMUX TIMER7 CH1 request
R7_CH1
DMA_REQUEST_TIME
DMAMUX TIMER7 CH2 request
R7_CH2
DMA_REQUEST_TIME
DMAMUX TIMER7 CH3 request
R7_CH3
DMA_REQUEST_TIME
DMAMUX TIMER7 TI request
R7_TI
DMA_REQUEST_TIME
DMAMUX TIMER7 UP request
R7_UP
DMA_REQUEST_TIME
DMAMUX TIMER7 CO request
R7_CO
DMA_REQUEST_TIME
DMAMUX TIMER7 MCHO request
R7_MCHO
DMA_REQUEST_TIME
DMAMUX TIMER7 MCHL1 request
R7_MCH1
DMA_REQUEST_TIME
DMAMUX TIMER7 MCH2 request
R7_MCH2
DMA_REQUEST_TIME
DMAMUX TIMER7 MCH3 request
R7_MCH3
DMA_REQUEST_CAN
1 DMAMUX CAN1 request
DMA_REQUEST_CAN
0 DMAMUX CANO request
DMA_REQUEST_USA DMAMUX USARTO RX request
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RTO_RX
DMA_REQUEST_USA
DMAMUX USARTO TX request
RTO_TX
DMA_REQUEST_USA
DMAMUX USART1 RX request
RT1_RX
DMA_REQUEST_USA
DMAMUX USART1 TX request
RT1_TX
DMA_REQUEST_USA
DMAMUX USART2 RX request
RT2_RX
DMA_REQUEST_USA
DMAMUX USART2 TX request
RT2_TX
DMA_REQUEST_TIME
DMAMUX TIMERS5 UP request
R5_UP
DMA_REQUEST_TIME
DMAMUX TIMER6 UP request
R6_UP
DMA_REQUEST_TIME
DMAMUX TIMER19 CHO request
R19_CHO
DMA_REQUEST_TIME
DMAMUX TIMER19 CH1 request
R19_CH1
DMA_REQUEST_TIME
DMAMUX TIMER19 CH2 request
R19_CH2
DMA_REQUEST_TIME
DMAMUX TIMER19 CH3 request
R19 CH3
DMA_REQUEST_TIME
DMAMUX TIMER19 Tl request
R19 TI
DMA_REQUEST_TIME
DMAMUX TIMER19 UP request
R19 UP
DMA_REQUEST_TIME
DMAMUX TIMER19 CO request
R19 CO
DMA_REQUEST_TIME
DMAMUX TIMER19 MCHO request
R19 MCHO
DMA_REQUEST_TIME
DMAMUX TIMER19 MCH1 request
R19 MCH1
DMA_REQUEST_TIME
DMAMUX TIMER191 MCH2 request
R19_MCH2
DMA_REQUEST_TIME
DMAMUX TIMER19 MCH3 request
R19_MCH3
DMA_REQUEST_TIME
DMAMUX TIMER20 CHO request
R20_CHO
DMA_REQUEST_TIME
DMAMUX TIMER20 CH1 request
R20_CH1
DMA_REQUEST_TIME
DMAMUX TIMER20 CH2 request
R20_CH2
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DMA_REQUEST_TIME
DMAMUX TIMER20 CH3 request
R20_CH3
DMA_REQUEST_TIME
DMAMUX TIMER20 TI request
R20_TI
DMA_REQUEST_TIME
DMAMUX TIMER20 UP request
R20_UP
DMA_REQUEST_TIME
DMAMUX TIMER20 CO request
R20_CO
DMA_REQUEST_TIME
DMAMUX TIMER20 MCHO request
R20_MCHO
DMA_REQUEST_TIME
DMAMUX TIMER20 MCH1 request
R20_MCH1
DMA_REQUEST_TIME
DMAMUX TIMER20 MCH2 request
R20_MCH2
DMA_REQUEST_TIME
DMAMUX TIMER20 MCH3 request
R20_MCH3
Output parameter{out}
Return value
Example:

[* configure multiplexer input identification */
dmamux_request_id_config(DMAMUX_MUXCHO, DMA REQUEST_GENERATORO);

dmamux_trigger_polarity_config

The description of dmamux_trigger_polarity _config is shown as below:

Table 3-263. Function dmamux_trigger_polarity_config

Function name dmamux_trigger_polarity_config

; void dmamux_trigger_polarity _config(dmamux_generator_channel_enum
Function prototype . .
channelx, uint32_t polarity);

Function descriptions configure trigger input polarity

Precondition -

The called functions -

Input parameter{in}

channelx specify which DMAMUX request generator channel is initialized
DMAMUX_GENCHx(x= DMAMUX generation channel selection, refer to Table 3-218. Enum
0..3) dmamux_generator_channel enum

Input parameter{in}

polarity trigger input polarity
DMAMUX_GEN_NO_E
VENT

no event detection
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DMAMUX_GEN_RISIN .
rising edge
G
DMAMUX_GEN_FALLI )
falling edge
NG
DMAMUX_GEN_RISIN . )
rising and falling edges
G_FALLING

Output parameter{out}

Return value

Example:
[* configure trigger input polarity */

dmamux_trigger_polarity_config(DMAMUX_GENCHO0, DMAMUX_GEN_RISING);

dmamux_request_generate_number_config

The description of dmamux_request_generate_number_config is shown as below:

Table 3-264. Function dmamux_request_generate_number_config
Function name dmamux_request_generate_number_config

void
Function prototype [dmamux_request_generate_number_config({dmamux_generator_channel_e

num channelx, uint32_t number);

Function descriptions configure number of DMA requests to be generated

Precondition -

The called functions -

Input parameter{in}

channelx specify which DMAMUX request generator channel is initialized
DMAMUX_GENCHx(x= DMAMUX generation channel selection, refer to Table 3-218. Enum
0..3) dmamux_generator_channel enum

Input parameter{in}

number ‘ DMA requests number to be generated (1 - 32)

Output parameter{out}

Return value

Example:

[* configure number of DMA requests to be generated */
dmamux_request_generate_number_config(DMAMUX_GENCHO, 1);
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dmamux_trigger_id_config

The description of dmamux_trigger_id_config is shown as below:

Table 3-265. Function dmamux_trigger_id_config

Function name

dmamux_trigger_id_config

Function prototype

void dmamux_trigger_id_config(dmamux_generator_channel_enum

channelx, uint32_t id);

Function descriptions

configure trigger input identification

Precondition

The called functions

Input parameter{in}

channelx specify which DMAMUX request generator channel is initialized
DMAMUX_GENCHx(x= DMAMUX generation channel selection, refer to Table 3-218. Enum
0..3) dmamux _generator_channel enum
Input parameter{in}
id trigger input identification
DMAMUX_TRIGGER _ . . .
trigger input is EXTIO
EXTIO
DMAMUX_TRIGGER _ . . .
trigger input is EXTI1
EXTI1
DMAMUX_TRIGGER _ . . .
trigger input is EXTI2
EXTI2
DMAMUX_TRIGGER _
trigger input is EXTI3
EXTI3
DMAMUX_TRIGGER _
trigger input is EXTI4
EXTI4
DMAMUX_TRIGGER _
trigger input is EXTI5
EXTI5
DMAMUX_TRIGGER _
trigger input is EXTI6
EXTI6
DMAMUX_TRIGGER _
trigger input is EXTI7
EXTI7
DMAMUX_TRIGGER _ . . .
trigger input is EXTI8
EXTI8
DMAMUX_TRIGGER _ . . .
trigger input is EXTI9
EXTI9
DMAMUX_TRIGGER_ . . .
trigger input is EXTI10
EXTI10
DMAMUX_TRIGGER _ . . .
trigger input is EXTI11
EXTI11
DMAMUX_TRIGGER_ . . .
trigger input is EXTI12
EXTI12
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DMAMUX_TRIGGER_ ) ) .
trigger input is EXTI13
EXTI13
DMAMUX_TRIGGER_ ) ) .
trigger input is EXTI14
EXTI14
DMAMUX_TRIGGER_ ) ) .
trigger input is EXTI15
EXTI15
DMAMUX_TRIGGER_ . . .
trigger input is Evt_outO
EVT_OUTO
DMAMUX_TRIGGER_ . . .
trigger input is Evt_outl
EVT_OUT1
DMAMUX_TRIGGER_ ) ) )
trigger input is Evt_out2
EVT_OUT2
DMAMUX_TRIGGER_ ) ) )
trigger input is Evt_out3
EVT_OUT3
DMAMUX_TRIGGER_ ) ) )
trigger input is TIMER20_CHO_O
TIMER20_CHO_O
Output parameter{out}
Return value

Example:

[* configure trigger input identification */
dmamux_trigger_id_config(DMAMUX_GENCHO, DMAMUX_TRIGGER_EXTI13);

dmamux_flag_get

The description of dmamux_flag_get is shown as below:

Table 3-266. Function dmamux_flag_get

Function name

dmamux_flag_get

Function prototype

FlagStatus dmamux_flag_get(dmamux_flag_enum flag);

Function descriptions

get DMAMUX flag

Precondition

The called functions

Input parameter{in}

flag flag type, refer to Table 3-220. Enum dmamux flag enum
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 0 synchronization overrun flag
CHO_SO
DMAMUX_FLAG_MUX ) N
DMAMUX request multiplexer channel 1 synchronization overrun flag
CH1_SO
DMAMUX_FLAG_MUX . o
CH2 SO DMAMUX request multiplexer channel 2 synchronization overrun flag

DMAMUX_FLAG_MUX

DMAMUX request multiplexer channel 3 synchronization overrun flag
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CH3_SO
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 4 synchronization overrun flag
CH4_SO
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 5 synchronization overrun flag
CH5_SO
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 6 synchronization overrun flag
CH6_SO
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 7 synchronization overrun flag
CH7_SO
DMAMUX_FLAG_MUX ) o
DMAMUX request multiplexer channel 8 synchronization overrun flag
CH8_SO
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 9 synchronization overrun flag
CH9_SO
DMAMUX_FLAG_MUX . -
DMAMUX request multiplexer channel 10 synchronization overrun flag
CH10_SO
DMAMUX_FLAG_MUX ) -
DMAMUX request multiplexer channel 11 synchronization overrun flag
CH11_SO
DMAMUX_FLAG_GEN )
DMAMUX request generator channel O trigger overrun flag
CHO_TO
DMAMUX_FLAG_GEN )
DMAMUX request generator channel 1 trigger overrun flag
CH1_TO
DMAMUX_FLAG_GEN .
DMAMUX request generator channel 2 trigger overrun flag
CH2_TO
DMAMUX_FLAG_GEN .
DMAMUX request generator channel 3 trigger overrun flag
CH3_TO
Output parameter{out}
Return value
FlagStatus SET or RESET
Example:

FlagStatus flag = RESET;

/* get DMAMUX flag */

flag = dmamux_flag_get(DMAMUX_FLAG_GENCHO_TO);

dmamux_flag_clear

The description of dmamux_flag_clear is shown as below:

Table 3-267. Function dmamux_flag_clear

Function name

dmamux_flag_clear

Function prototype

void dmamux_flag_clear(dmamux_flag_enum flag);

Function descriptions

clear DMAMUX flag

Precondition
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The called functions ‘ -
Input parameter{in}
flag flag type, refer to Table 3-220. Enum dmamux_flag _enum
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 0 synchronization overrun flag
CHO_SO
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 1 synchronization overrun flag
CH1_SO
DMAMUX_FLAG_MUX ) o
DMAMUX request multiplexer channel 2 synchronization overrun flag
CH2_SO
DMAMUX_FLAG_MUX ) o
DMAMUX request multiplexer channel 3 synchronization overrun flag
CH3_SO
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 4 synchronization overrun flag
CH4_SO
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 5 synchronization overrun flag
CH5_SO
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 6 synchronization overrun flag
CH6_SO
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 7 synchronization overrun flag
CH7_SO
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 8 synchronization overrun flag
CH8_SO
DMAMUX_FLAG_MUX . o
DMAMUX request multiplexer channel 9 synchronization overrun flag
CH9_SO
DMAMUX_FLAG_MUX . L
DMAMUX request multiplexer channel 10 synchronization overrun flag
CH10_SO
DMAMUX_FLAG_MUX . L
DMAMUX request multiplexer channel 11 synchronization overrun flag
CH11_SO
DMAMUX_FLAG_GEN .
DMAMUX request generator channel 0 trigger overrun flag
CHO_TO
DMAMUX_FLAG_GEN .
DMAMUX request generator channel 1 trigger overrun flag
CH1_TO
DMAMUX_FLAG_GEN .
DMAMUX request generator channel 2 trigger overrun flag
CH2_TO
DMAMUX_FLAG_GEN ]
DMAMUX request generator channel 3 trigger overrun flag
CH3_TO
Output parameter{out}
Return value

Example:

[* clear DMAMUX flag */

dmamux_flag_clear(DMAMUX_FLAG_GENCHO_TO);
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dmamux_interrupt_enable

The description of dmamux_interrupt_enable is shown as below:

Table 3-268. Function dmamux_interrupt_enable

Function name

dmamux_interrupt_enable

Function prototype

void dmamux_interrupt_enable(dmamux_interrupt_enum interrupt);

Function descriptions

enable DMAMUX interrupt

Precondition

The called functions

Input parameter{in}

interrupt specify which interrupt to enable
DMAMUX_INT_MUXC . o .
HO SO DMAMUX request multiplexer channel O synchronization overrun interrupt
DMAMUX_INT_MUXC . o .
H1 SO DMAMUX request multiplexer channel 1 synchronization overrun interrupt
DMAMUX_INT_MUXC . o .
H2 SO DMAMUX request multiplexer channel 2 synchronization overrun interrupt
DMAMUX_INT_MUXC i o .
H3 SO DMAMUX request multiplexer channel 3 synchronization overrun interrupt
DMAMUX_INT_MUXC . o .
H4 SO DMAMUX request multiplexer channel 4 synchronization overrun interrupt
DMAMUX_INT_MUXC ) o .
H5 SO DMAMUX request multiplexer channel 5 synchronization overrun interrupt
DMAMUX_INT_MUXC ) o .
H6 SO DMAMUX request multiplexer channel 6 synchronization overrun interrupt
DMAMUX_INT_MUXC ) o .
H7 SO DMAMUX request multiplexer channel 7 synchronization overrun interrupt
DMAMUX_INT_MUXC ) o .
H8 SO DMAMUX request multiplexer channel 8 synchronization overrun interrupt
DMAMUX_INT_MUXC ) o .
Ho SO DMAMUX request multiplexer channel 9 synchronization overrun interrupt
DMAMUX_INT_MUXC . o .
DMAMUX request multiplexer channel 10 synchronization overrun interrupt
H10_SO
DMAMUX_INT_MUXC . o )
DMAMUX request multiplexer channel 11 synchronization overrun interrupt
H11 SO
DMAMUX_INT_GENC i )
DMAMUX request generator channel O trigger overrun interrupt
HO_TO
DMAMUX_INT_GENC i )
DMAMUX request generator channel 1 trigger overrun interrupt
H1 TO
DMAMUX_INT_GENC ) )
H2 TO DMAMUX request generator channel 2 trigger overrun interrupt

DMAMUX_INT_GENC

DMAMUX request generator channel 3 trigger overrun interrupt
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H3_TO

Output parameter{out}

Return value

Example:

[* enable DMAMUX interrupt */
dmamux_interrupt_enable(DMAMUX_INT_MUXCHO0_SO);

dmamux_interrupt_disable

The description of dmamux_interrupt_disable is shown as below:

Table 3-269. Function dmamux_interrupt_disable

Function name dmamux_interrupt_disable
Function prototype void dmamux_interrupt_disable(dmamux_interrupt_enum interrupt);
Function descriptions disable DMAMUX interrupt
Precondition -
The called functions -
Input parameter{in}

interrupt specify which interrupt to disable
DMAMUX_INT_MUXC . o )

HO SO DMAMUX request multiplexer channel 0 synchronization overrun interrupt
DMAMUX_INT_MUXC ) o .

H1 SO DMAMUX request multiplexer channel 1 synchronization overrun interrupt
DMAMUX_INT_MUXC ) o .

H2 SO DMAMUX request multiplexer channel 2 synchronization overrun interrupt
DMAMUX_INT_MUXC ) o .

H3 SO DMAMUX request multiplexer channel 3 synchronization overrun interrupt
DMAMUX_INT_MUXC ) o .

H4 SO DMAMUX request multiplexer channel 4 synchronization overrun interrupt
DMAMUX_INT_MUXC . o )

H5 SO DMAMUX request multiplexer channel 5 synchronization overrun interrupt
DMAMUX_INT_MUXC ) o .

HE SO DMAMUX request multiplexer channel 6 synchronization overrun interrupt
DMAMUX_INT_MUXC ) L .

H7 SO DMAMUX request multiplexer channel 7 synchronization overrun interrupt
DMAMUX_INT_MUXC ) o .

H8 SO DMAMUX request multiplexer channel 8 synchronization overrun interrupt
DMAMUX_INT_MUXC ) o .

Ho SO DMAMUX request multiplexer channel 9 synchronization overrun interrupt
DMAMUX_INT_MUXC . o i

H10 SO DMAMUX request multiplexer channel 10 synchronization overrun interrupt
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DMAMUX_INT_MUXC . o )
DMAMUX request multiplexer channel 11 synchronization overrun interrupt
H11_SO
DMAMUX_INT_GENC . .
DMAMUX request generator channel O trigger overrun interrupt
HO_TO
DMAMUX_INT_GENC . .
DMAMUX request generator channel 1 trigger overrun interrupt
H1_TO
DMAMUX_INT_GENC . .
DMAMUX request generator channel 2 trigger overrun interrupt
H2_TO
DMAMUX_INT_GENC . .
DMAMUX request generator channel 3 trigger overrun interrupt
H3_TO
Output parameter{out}
Return value
Example:

[* disable DMAMUX interrupt */
dmamux_interrupt_disable(DMAMUX_INT_MUXCHO_SO);

dmamux_interrupt_flag_get

The description of dmamux_interrupt_flag_get is shown as below:

Table 3-270. Function dmamux_interrupt_flag_get

Function name

dmamux_interrupt_flag_get

Function prototype

FlagStatus dmamux_interrupt_flag_get(dmamux_interrupt_flag_enum

int_flag);

Function descriptions

get DMAMUX interrupt flag

Precondition

The called functions

Input parameter{in}

int_flag flag type, refer to_Table 3-221. Enum dmamux_interrupt flag enum

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 0 synchronization overrun interrupt
MUXCHO_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 1 synchronization overrun interrupt
MUXCH1_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 2 synchronization overrun interrupt
MUXCH2_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 3 synchronization overrun interrupt
MUXCH3_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 4 synchronization overrun interrupt
MUXCH4_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 5 synchronization overrun interrupt
MUXCH5_SO flag
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DMAMUX_INT_FLAG_

DMAMUX request multiplexer channel 6 synchronization overrun interrupt

MUXCH6_SO flag
DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 7 synchronization overrun interrupt
MUXCH7_SO flag
DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 8 synchronization overrun interrupt
MUXCH8_SO flag
DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 9 synchronization overrun interrupt
MUXCH9_SO flag
DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 10 synchronization overrun interrupt
MUXCH10_SO flag
DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 11 synchronization overrun interrupt
MUXCH11_SO flag
DMAMUX_INT_FLAG_ . ,
DMAMUX request generator channel O trigger overrun interrupt flag
GENCHO_TO
DMAMUX_INT_FLAG_ . ,
DMAMUX request generator channel 1 trigger overrun interrupt flag
GENCH1_TO
DMAMUX_INT_FLAG_ . ,
DMAMUX request generator channel 2 trigger overrun interrupt flag
GENCH2_TO
DMAMUX_INT_FLAG_ . ,
DMAMUX request generator channel 3 trigger overrun interrupt flag
GENCH3_TO
Output parameter{out}
Return value
FlagStatus ‘ SET or RESET
Example:

/* check DMAMUX interrupt flag */
if(dmamux_interrupt_flag_get(DMAMUX_INT_FLAG_GENCHO0_TO)) {
dmamux_interrupt_flag_clear(DMAMUX_INT_FLAG_GENCHO0_TO);

dmamux_interrupt_flag_clear

The description of dmamux_interrupt_flag_clear is shown as below:

Table 3-271. Function dmamux_interrupt_flag_clear

Function name

dmamux_interrupt_flag_clear

Function prototype

FlagStatus dmamux_interrupt_flag_get(dmamux_interrupt_flag_enum
int_flag);

Function descriptions

clear DMAMUX interrupt flag

Precondition

The called functions

Input parameter{in}

int_flag

flag type, refer to_Table 3-221. Enum dmamux_interrupt flag enum
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DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 0 synchronization overrun interrupt
MUXCHO_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 1 synchronization overrun interrupt
MUXCH1_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 2 synchronization overrun interrupt
MUXCH2_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 3 synchronization overrun interrupt
MUXCH3_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 4 synchronization overrun interrupt
MUXCH4_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 5 synchronization overrun interrupt
MUXCH5_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 6 synchronization overrun interrupt
MUXCH6_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 7 synchronization overrun interrupt
MUXCH7_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 8 synchronization overrun interrupt
MUXCH8_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 9 synchronization overrun interrupt
MUXCH9_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 10 synchronization overrun interrupt
MUXCH10_SO flag

DMAMUX_INT_FLAG_ | DMAMUX request multiplexer channel 11 synchronization overrun interrupt
MUXCH11_SO flag

DMAMUX_INT_FLAG_
GENCHO_TO DMAMUX request generator channel 0 trigger overrun interrupt flag

DMAMUX_INT_FLAG_
GENCH1_TO DMAMUX request generator channel 1 trigger overrun interrupt flag

DMAMUX_INT_FLAG_
GENCH2_TO DMAMUX request generator channel 2 trigger overrun interrupt flag

DMAMUX_INT_FLAG_
GENCH3_TO DMAMUX request generator channel 3 trigger overrun interrupt flag

Output parameter{out}
Return value
Example:

/* check DMAMUX interrupt flag */
if(dmamux_interrupt_flag_get(DMAMUX_INT_FLAG_GENCHO0_TO)) {
dmamux_interrupt_flag_clear(DMAMUX_INT_FLAG_GENCHO0_TO);
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3.10. EXTI
EXTI is the interrupt / event controller in the MCU. It contains up to 25 independent edge
detectors and generates interrupt requests or events to the processer. The EXTI registers are
listed in chapter 3.10.1, the EXTI firmware functions are introduced in chapter 3.10.2.
3.10.1. Descriptions of Peripheral registers
EXTI registers are listed in the table shown as below:
Table 3-272. EXTI Registers
Registers Descriptions
EXTI_INTEN EXTI interrupt enable register
EXTI_EVEN EXTI event enable register
EXTI_RTEN EXTI rising edge trigger enable register
EXTI_FTEN EXTI falling edge trigger enable register
EXTI_SWIEV EXTI software interrupt event register
EXTI_PD EXTI pending register
3.10.2. Descriptions of Peripheral functions

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

Table 3-273. EXTI firmware function
Function name

Function description
deinitialize the EXTI

exti_deinit

exti_init initialize the EXTI line x

exti_interrupt_enable enable the interrupts from EXTI line x

exti_interrupt_disable disable the interrupts from EXTI line x

exti_event_enable enable the events from EXTI line x

exti_event_disable disable the events from EXTI line x

exti_software_interrupt_enable enable the software interrupt event from EXTI line x

exti_software_interrupt_disable disable the software interrupt event from EXTI line x

exti_flag_get get EXTI line x interrupt pending flag

exti_flag_clear clear EXTI line x interrupt pending flag

exti_interrupt_flag_get get EXTI line x interrupt pending flag

exti_interrupt_flag_clear clear EXTI line x interrupt pending flag

Enum exti_line_enum

Table 3-274. exti_line_enum

enum name

Function description

EXTI_O

EXTI line O
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enum name Function description
EXTI_1 EXTI line 1
EXTI_2 EXTI line 2
EXTI_3 EXTI line 3
EXTI_4 EXTI line 4
EXTI_5 EXTl line 5
EXTI_6 EXTI line 6
EXTI_7 EXTI line 7
EXTI_8 EXTl line 8
EXTI_9 EXTI line 9
EXTI_10 EXTI line 10
EXTI_11 EXTI line 11
EXTI_12 EXTI line 12
EXTI_13 EXTI line 13
EXTI_14 EXTI line 14
EXTI_15 EXTI line 15
EXTI_16 EXTI line 16
EXTI_17 EXTI line 17
EXTI_18 EXTI line 18
EXTI_19 EXTI line 19
EXTI_20 EXTI line 20
EXTI_21 EXTI line 21
EXTI_22 EXTI line 22
EXTI_23 EXTI line 23
EXTI_24 EXTI line 24

Enum exti_mode_enum

Table 3-275. exti_mode_enum

enum name Function description
EXTI_INTERRUPT EXTI interrupt mode
EXTI_EVENT EXTI event mode

Enum exti_trig_type_enum

Table 3-276. exti_trig_type_enum

enum name

Function description

EXTI_TRIG_RISING

EXTI rising edge trigger

EXTI_TRIG_FALLING

EXTI falling edge trigger

EXTI_TRIG_BOTH

EXTI rising and falling edge trigger

EXTI_TRIG_NONE

EXTI without rising edge or falling edge trigger
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exti_deinit
The description of exti_deinit is shown as below:

Table 3-277. Function exti_deinit

Function name exti_deinit
Function prototype void exti_deinit(void);
Function descriptions deinitialize the EXTI

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
[* deinitialize the EXTI */

exti_deinit();
exti_init
The description of exti_init is shown as below:

Table 3-278. Function exti_init

Function name exti_init

Function prototype

void exti_init(exti_line_enum linex, exti_mode_enum mode,

exti_trig_type_enum trig_type);

Function descriptions initialize the EXTI line x

Precondition -

The called functions -

Input parameter{in}

linex ‘ EXTI line X, refer to Table 3-274. exti_line_enum

Input parameter{in}

mode ‘ EXTI mode, refer to Table 3-275. exti_mode _enum

Input parameter{in}

trig_type ‘ trigger type, refer to Table 3-276. exti trig type enum

Output parameter{out}

Return value

Example:
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[* configure EXTI_0 */

exti_init(EXTI_0, EXTI_INTERRUPT, EXTI_TRIG_BOTH);

exti_interrupt_enable

The description of exti_interrupt_enable is shown as below:

Table 3-279. Function exti_interrupt_enable

Function name exti_interrupt_enable
Function prototype void exti_interrupt_enable(exti_line_enum linex);
Function descriptions enable the interrupts from EXTI line x

Precondition -

The called functions -

Input parameter{in}

linex ‘ EXTI line X, refer to Table 3-274. exti_line_enum

Output parameter{out}

Return value

Example:
[* enable the interrupts from EXTI line 0 */

exti_interrupt_enable(EXTI_0);

exti_interrupt_disable

The description of exti_interrupt_disable is shown as below:

Table 3-280. Function exti_interrupt_disable

Function name exti_interrupt_disable
Function prototype void exti_interrupt_disable(exti_line_enum linex);
Function descriptions disable the interrupts from EXTI line x

Precondition -

The called functions -

Input parameter{in}

linex ‘ EXTI line X, refer to Table 3-274. exti_line_enum

Output parameter{out}

Return value

Example:

/* disable the interrupts from EXTI line 0 */
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exti_interrupt_disable(EXTI_0);

exti_event_enable

The description of exti_event_enable is shown as below:

Table 3-281. Function exti_event_enable

Function name exti_event_enable
Function prototype void exti_event_enable(exti_line_enum linex);
Function descriptions enable the events from EXTI line x

Precondition -

The called functions -

Input parameter{in}

linex ‘ EXTI line x, refer to Table 3-274. exti_line_enum

Output parameter{out}

Return value

Example:
/* enable the events from EXTI line 0 */

exti_event_enable(EXTI_0);

exti_event_disable

The description of exti_event_disable is shown as below:

Table 3-282. Function exti_event_disable

Function name exti_event_disable
Function prototype void exti_event_disable(exti_line_enum linex);
Function descriptions disable the events from EXTI line x

Precondition -

The called functions -

Input parameter{in}

linex ‘ EXTI line X, refer to Table 3-274. exti_line_enum

Output parameter{out}

Return value

Example:
[* disable the events from EXTI line 0 */

exti_event_disable(EXTI_0);
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exti_software_interrupt_enable

The description of exti_software_interrupt_enable is shown as below:

Table 3-283. Function exti_software_interrupt_enable

Function name exti_software_interrupt_enable
Function prototype void exti_software_interrupt_enable(exti_line_enum linex);
Function descriptions enable the software interrupt event from EXTI line x

Precondition -

The called functions -

Input parameter{in}

linex ‘ EXTI line x, refer to Table 3-274. exti_line_enum

Output parameter{out}

Return value

Example:
[* enable EXTI line O software interrupt */

exti_software_interrupt_enable(EXTI_0);

exti_software_interrupt_disable

The description of exti_software_interrupt_disable is shown as below:

Table 3-284. Function exti_software_interrupt_disable

Function name exti_software_interrupt_disable
Function prototype void exti_software_interrupt_disable(exti_line_enum linex);
Function descriptions disable the software interrupt event from EXTI line x

Precondition -

The called functions -

Input parameter{in}

linex ‘ EXTI line X, refer to Table 3-274. exti_line_enum

Output parameter{out}

Return value

Example:
[* disable EXTI line 0 software interrupt */

exti_software_interrupt_disable(EXTI_0);
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exti_flag_get

The description of exti_flag_get is shown as below:

Table 3-285. Function exti_flag_get

Function name exti_flag_get

Function prototype FlagStatus exti_flag_get(exti_line_enum linex);

Function descriptions get EXTI line x interrupt pending flag

Precondition -

The called functions -

Input parameter{in}

linex ‘

EXTI line x, refer to Table 3-274. exti_line_enum
Output parameter{out}
Return value
FlagStatus ‘ SET or RESET

Example:
[ get EXTI line 0O flag status */

FlagStatus state = exti_flag_get(EXTI_0);

exti_flag_clear

The description of exti_flag_clear is shown as below:

Table 3-286. Function exti_flag_clear

Function name

exti_flag_clear

Function prototype

void exti_flag_clear(exti_line_enum linex);

Function descriptions

clear EXTI line x interrupt pending flag

Precondition

The called functions

Input parameter{in}

linex ‘

EXTI line X, refer to Table 3-274. exti_line_enum

Output parameter{out}

Return value

Example:
[* clear EXTI line 0O flag status */

exti_flag_clear(EXTI_0);
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exti_interrupt_flag_get

The description of exti_interrupt_flag_get is shown as below:

Table 3-287. Function exti_interrupt_flag_get

Function name

exti_interrupt_flag_get

Function prototype

FlagStatus exti_interrupt_flag_get(exti_line_enum linex);

Function descriptions

get EXTI line x interrupt pending flag

Precondition

The called functions

Input parameter{in}

linex ‘

EXTI line x, refer to Table 3-274. exti_line_enum
Output parameter{out}
Return value
FlagStatus ‘ SET or RESET

Example:
[* get EXTI line O interrupt flag status */

FlagStatus state = exti_interrupt_flag_get(EXTI_0);

exti_interrupt_flag_clear

The description of exti_interrupt_flag_clear is shown as below:

Table 3-288. Function exti_interrupt_flag_clear

Function name

exti_interrupt_flag_clear

Function prototype

void exti_interrupt_flag_clear(exti_line_enum linex);

Function descriptions

clear EXTI line x interrupt pending flag

Precondition

The called functions

Input parameter{in}

linex ‘

EXTI line X, refer to Table 3-274. exti_line_enum

Output parameter{out}

Return value

Example:

[* clear EXTI line 0 interrupt flag status */

exti_interrupt_flag_clear(EXTI_0);
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3.11. FMC

There is flash controller and option byte for GD32A513 series. The FMC registers are listed
in chapter 3.11.1 the FMC firmware functions are introduced in chapter 3.11.2.

3.11.1. Descriptions of Peripheral registers

FMC registers are listed in the table shown as below:

Table 3-289. FMC Registers

Registers Descriptions
FMC_WS FMC wait state register
FMC_ECCCS FMC ECC control and status register
FMC_KEYO FMC unlock key register 0
FMC_STATO FMC status register 0
FMC_CTLO FMC control register 0
FMC_ADDRO FMC address register 0
FMC_OBKEY FMC option byte unlock key register
FMC_KEY1 FMC unlock key register 1
FMC_STAT1 FMC status register 1
FMC_CTL1 FMC control register 1
FMC_ADDR1 FMC address register 1
FMC_OBSTAT FMC option byte status register
FMC_WPO FMC erase/program protection register O
FMC_WP1 FMC erase/program protection register 1
FMC_OB1CS FMC option byte 1 control and status register
FMC_PID FMC product ID register
3.11.2. Descriptions of Peripheral functions

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

Table 3-290. FMC firmware function

Function name Function description
fmc_unlock unlock the main flash operation
fmc_bankO_unlock unlock the main flash bankO operation
fmc_bank1_unlock unlock the main flash bank1 operation
fmc_lock lock the main flash operation
fmc_bankO_lock lock the main flash bank0 operation
fmc_bank1 lock lock the main flash bankl1 operation
fmc_wscnt_set set the wait state counter value
fmc_prefetch_enable enable pre-fetch
fmc_prefetch_disable disable pre-fetch
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Function name

Function description

fmc_cache_enable

enable cache

fmc_cache_disable

disable cache

fmc_cache_reset_enable

enable cache reset if cache is disabled

fmc_cache_reset_disable

disable cache reset

fmc_powerdown_mode_set

flash goto power-down mode when MCU enters deepsleep

mode

fmc_sleep_mode_set

flash goto sleep mode when MCU enters deepsleep mode

fmc_sram_mode_config

configure shared SRAM mode

fmc_sram_mode_get

get shared SRAM mode

fmc_blank_check

check whether flash page is blank or not by check blank

command

fmc_page_erase

erase main flash page

fmc_bank0_mass_erase

erase flash bank0

fmc_bankl_mass_erase

erase flash bank1

fmc_dflash_mass_erase

erase the data flash

fmc_mass_erase

erase whole chip

fmc_doubleword_program

program a double word at the corresponding address in main
flash

fmc_fast_program

FMC fast program one row data (32 double-word) starting at
the corresponding address

otp_doubleword_program

program a double word at the corresponding address in OTP

ob_unlock unlock the option bytes 0 operation
ob_lock lock the option bytes 0 operation
ob_reset force to reload the option bytes 0
ob_erase erase the option bytes 0

ob_write_protection_enable

enable option bytes 0 write protection

ob_security_protection_config

configure security protection

ob_user_write

program the FMC user option bytes

ob_data_program

program the FMC data option bytes

ob_user_get

get the value of FMC option bytes OB_USER in
FMC_OBSTAT register

ob_data_get

get the value of FMC option bytes OB_DATA in
FMC_OBSTAT register

ob_write_protection_get

get the value of FMC option bytes BKOWP in FMC_WPO

register

ob_bk1_write_protection_get

get the value of FMC option bytes BKIWP in FMC_WP1

register

ob_df_write_protection_get

get the value of FMC option bytes DFWP in FMC_WP1

register

ob_plevel_get

get the value of FMC option bytes 0 security protection level
(PLEVEL) in FMC_OBSTAT register
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Function name

Function description

ob1_lock_config

configure lock value in option bytes 1

obl_parameter_config

configure option bytes 1 parameters

dflash_size_get

get data flash size in byte unit

fmc_flag_get

get FMC flag status

fmc_flag_clear

clear the FMC flag status

fmc_interrupt_enable

enable FMC interrupt

fmc_interrupt_disable

disable FMC interrupt

fmc_interrupt_flag_get

get FMC interrupt flag status

fmc_interrupt_flag_clear

clear FMC interrupt flag status

Enum fmc_state_enum

Table 3-291. fmc_state_enum

enum name enum description
FMC_READY the operation has been completed
FMC_BUSY the operation is in progress
FMC_PGSERR program sequence error
FMC_PGERR program error
FMC_PGAERR program alignment error
FMC_WPERR erase/program protection error
FMC_TOERR timeout error
FMC_CBCMDERR the checked area not blank error
FMC_RSTERR BOR/POR or system reset during flash erase/program error
FMC_OB_HSPC FMC is under high security protection
FMC_OB1_LK option bytes 1 is locked

Enum fmc_sram_mode_enum

Table 3-292. fmc_sram_mode_enum

enum name

enum description

NO_SRAM_MODE

SRAM mode is not configured

FASTPG_SRAM_M
ODE

fast program SRAM mode

BASIC_SRAM_MO
DE

basic SRAM mode

Enum fmc_area_enum

Table 3-293. fmc_area_enum

enum name enum description
BANKO_AREA main flash bankO area
BANK1_AREA main flash bank1 area

DATA_FLASH_ARE

data flash area
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enum name

enum description

A

Enum fmc_flag_enum

Table 3-294. fmc_flag_enum

enum name enum description
FMC_BANKO_FLAG
flash bank0 busy flag
_BUSY
FMC_BANKO_FLAG
flash bankO program sequence error flag
_PGSERR
FMC_BANKO_FLAG
flash bank0 program error flag
_PGERR
FMC_BANKO_FLAG )
flash bank0 program alignment error flag
_PGAERR
FMC_BANKO_FLAG ]
flash bank0 erase/program protection error flag
_WPERR
FMC_BANKO_FLAG )
flash bank0 end of operation flag
_END
FMC_BANKO_FLAG .
flash bank0 checked area by the check blank command is all OxFF or not flag
_CBCMDERR
FMC_BANKO_FLAG )
flash bankO BOR/POR or system reset during erase/program flag
_RSTERR
FMC_BANK1_FLAG
flash bankl busy flag
_BUSY
FMC_BANK1_FLAG
flash bankl1 program sequence error flag
_PGSERR
FMC_BANK1_FLAG
flash bank1 program error flag
_PGERR
FMC_BANK1_FLAG )
flash bankl1 program alignment error flag
_PGAERR
FMC_BANK1_FLAG )
flash bank1 erase/program protection error flag
_WPERR
FMC_BANK1_FLAG )
flash bank1 end of operation flag
_END
FMC_BANK1_FLAG _
flash bank1 checked area by the check blank command is all OxFF or not flag
_CBCMDERR
FMC_BANK1_FLAG
flash bankl BOR/POR or system reset during erase/program flag
_RSTERR
FMC_FLAG_OBOE _ _ _ _
ce an ECC bit error is detected in option byte 0 flag
FMC_FLAG_BKI1EC
c an ECC bit error is detected in bank 1 flag
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enum name enum description
FMC_FLAG_SYSE ) . )
ce an ECC bit error is detected in system memory flag
FMC_FLAG_DFEC ) . )
c an ECC bit error is detected in data flash flag
FMC_FLAG_OTPE ) . )
an ECC bit error is detected in OTP flag
CcC
FMC_FLAG_OBL1E ) .
option bytes 1 two bit errors detect flag
CCDET
FMC_FLAG_OBOE ) )
option bytes 0 two bit errors detect flag
CCDET
FMC_FLAG_ECCC )
OR one bit error detected and correct flag
FMC_FLAG_ECCD .
ET OTP/data flash/system memory/bankl two bit error detect flag
FMC_FLAG_OBER )
R option bytes 0 error flag
FMC_FLAG_OBI1E )
RR option bytes 1 read error flag

Enum fmc_interrupt_flag_enum

Table 3-295. fmc_interrupt_flag_enum

enum name

enum description

FMC_BANKO_INT_
FLAG_PGSERR

flash bankO program sequence error interrupt flag

FMC_BANKO_INT_
FLAG_PGERR

flash bank0 program error interrupt flag

FMC_BANKO_INT_
FLAG_PGAERR

flash bank0 program alignment error interrupt flag

FMC_BANKO_INT_
FLAG_WPERR

flash bankO erase/program protection error interrupt flag

FMC_BANKO_INT_
FLAG_END

flash bankO end of operation interrupt flag

FMC_BANKO_INT_
FLAG_CBCMDERR

flash bankO checked area by the check blank command is all OxFF or not
interrupt flag

FMC_BANKO_INT_
FLAG_RSTERR

flash bankO BOR/POR or system reset during erase/program interrupt flag

FMC_BANK1_INT_
FLAG_PGSERR

flash bank1 program sequence error interrupt flag

FMC_BANK1_INT_
FLAG_PGERR

flash bankl1 program error interrupt flag

FMC_BANK1_INT_

flash bankl1 program alignment error interrupt flag
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enum name

enum description

FLAG_PGAERR

FMC_BANK1_INT_
FLAG_WPERR

flash bankl erase/program protection error interrupt flag

FMC_BANK1_INT_
FLAG_END

flash bank1 end of operation interrupt flag

FMC_BANK1_INT_
FLAG_CBCMDERR

flash bankl1 checked area by the check blank command is all OXFF or not

interrupt flag

FMC_BANKZ1_INT_
FLAG_RSTERR

flash bankl BOR/POR or system reset during erase/program interrupt flag

FMC_INT_FLAG_O
B1ECCDET

option bytes 1 two bit errors detect interrupt flag

FMC_INT_FLAG_O
BOECCDET

option bytes 0 two bit errors detect interrupt flag

FMC_INT_FLAG_E
CCCOR

one bit error detected and correct interrupt flag

FMC_INT_FLAG_E
CCDET

two bit errors detect interrupt flag

Enum fmc_interrupt_enum

Table 3-296. fmc_interrupt_enum

enum name enum description
FMC_BANKO_INT_ )
FMC bankO error interrupt
ERR
FMC_BANKO_INT_ o
FMC bankO0 end of operation interrupt
END
FMC_BANKZ1_INT_ )
FMC bank1 error interrupt
ERR
FMC_BANKZ1_INT_ .
FMC bank1 end of operation interrupt
END
FMC_INT_ECCCO
R FMC one bit error correct interrupt
FMC_INT_ECCDET FMC two bit errors interrupt

fmc_unlock

The description of fmc_unlock is shown as below:

Table 3-297. Function fmc_unlock

Function name

fmc_unlock

Function prototype

void fmc_unlock(void);

Function descriptions

unlock the main flash operation

Precondition
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The called functions ‘ -

Input parameter{in}

Output parameter{out}

Return value

Example:
/* unlock the main flash operation */

fmc_unlock();

fmc_bank0_unlock

The description of fmc_bank0_unlock is shown as below:

Table 3-298. Function fmc_bank0_unlock

Function name fmc_bank0_unlock
Function prototype void fmc_bankO_unlock(void);
Function descriptions unlock the main flash bank0 operation

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
/* unlock the main flash bankO operation */

fmc_bankO_unlock();

fmc_bank1_unlock

The description of fmc_bank1_unlock is shown as below:

Table 3-299. Function fmc_bank1_unlock

Function name fmc_bank1_unlock
Function prototype void fmc_bank1_unlock(void);
Function descriptions unlock the main flash bank1 operation

Precondition -

The called functions -
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Input parameter{in}

Output parameter{out}

Return value

Example:
/* unlock the main flash bank1 operation */

fmc_bank1_unlock();

fmc_lock

The description of fmc_lock is shown as below:

Table 3-300. Function fmc_lock

Function name fmc_lock
Function prototype void fmc_lock(void);
Function descriptions lock the main flash operation

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
/* lock the main flash operation */

fmc_lock();

fmc_bank0_lock

The description of fmc_bank0_lock is shown as below:

Table 3-301. Function fmc_bank0_lock

Function name fmc_bank0_lock
Function prototype void fmc_bankO_lock(void);
Function descriptions lock the main flash bankO operation

Precondition -

The called functions -

Input parameter{in}
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Output parameter{out}

Return value

Example:
[* lock the main flash bankO operation */

fmc_bankO0_lock();

fmc_bank1_lock
The description of fmc_bank1_lock is shown as below:

Table 3-302. Function fmc_bank1_lock

Function name fmc_bank1_lock
Function prototype void fmc_bank1_lock(void);
Function descriptions lock the main flash bank1 operation

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
/* lock the main flash bank1 operation */

fmc_bank1_lock();

fmc_wscnt_set

The description of fmc_wscnt_set is shown as below:

Table 3-303. Function fmc_wscnt_set

Function name fmc_wscnt_set
Function prototype void fmc_wscnt_set(uint32_t wscnt);
Function descriptions set the wait state counter value

Precondition -

The called functions -

Input parameter{in}

wscnt wait state counter value
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WS_WSCNT_O 0 wait state added
WS_WSCNT_1 1 wait state added
WS_WSCNT_2 2 wait state added
WS_WSCNT_3 3 wait state added
Output parameter{out}
Return value
Example:

/* set the wait state counter value */

fmc_wscnt_set(WS_WSCNT _1);

fmc_prefetch_enable

The description of fmc_prefetch_enable is shown as below:

Table 3-304. Function fmc_prefetch_enable

Function name

fmc_prefetch_enable

Function prototype

void fmc_prefetch_enable(void);

Function descriptions

enable pre-fetch

Precondition

The called functions

Input parameter{in}

Output parameter{out}

Return value

Example:
/* enable pre-fetch */

fmc_prefetch_enable();

fmc_prefetch_disable

The description of fmc_prefetch_disable is shown as below:

Table 3-305. Function fmc_prefetch_disable

Function name

fmc_prefetch_disable

Function prototype

void fmc_prefetch_disable(void);

Function descriptions

disable pre-fetch

Precondition
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The called functions ‘

Input parameter{in}

Output parameter{out}

Return value

Example:
[* disable pre-fetch */

fmc_prefetch_disable();

fmc_cache_enable

The description of fmc_cache_enable is shown as below:

Table 3-306. Function fmc_cache_enable

Function name

fmc_cache_enable

Function prototype

void fmc_cache_enable(void);

Function descriptions

enable cache

Precondition

The called functions

Input parameter{in}

Output parameter{out}

Return value

Example:
[* enable cache */

fmc_cache_enable();

fmc_cache_disable

The description of fmc_cache_disable is shown as below:

Table 3-307. Function fmc_cache_disable

Function name

fmc_cache_disable

Function prototype

void fmc_cache_disable(void);

Function descriptions

disable cache

Precondition

The called functions
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Input parameter{in}

Output parameter{out}

Return value

Example:
/* disable cache */

fmc_cache_disable();

fmc_cache_reset_enable

The description of fmc_cache_reset_enable is shown as below:

Table 3-308. Function fmc_cache_reset_enable

Function name fmc_cache_reset_enable
Function prototype void fmc_cache_reset_enable(void);
Function descriptions enable cache reset if cache is disabled

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
/* enable cache reset if cache is disabled */

fmc_cache_reset_enable();

fmc_cache_reset_disable

The description of fmc_cache_reset_disable is shown as below:

Table 3-309. Function fmc_cache_reset_disable

Function name fmc_cache_reset_disable
Function prototype void fmc_cache_reset_disable(void);
Function descriptions disable cache reset

Precondition -

The called functions -

Input parameter{in}
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Output parameter{out}

Return value

Example:
/* disable cache reset */

fmc_cache_reset_disable();

fmc_powerdown_mode_set

The description of fmc_powerdown_mode_set is shown as below:

Table 3-310. Function fmc_powerdown_mode_set

Function name fmc_powerdown_mode_set
Function prototype void fmc_powerdown_mode_set(void);
Function descriptions flash goto power-down mode when MCU enters deepsleep mode

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
/* flash goto power-down mode when MCU enters deepsleep mode */

fmc_powerdown_mode_set();

fmc_sleep_mode_set

The description of fmc_sleep_mode_set is shown as below:

Table 3-311. Function fmc_sleep_mode_set

Function name fmc_sleep_mode_set
Function prototype void fmc_sleep_mode_set(void);
Function descriptions flash goto sleep mode when MCU enters deepsleep mode

Precondition -

The called functions -

Input parameter{in}
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Output parameter{out}

Return value

Example:
/* flash goto sleep mode when MCU enters deepsleep mode */

fmc_sleep_mode_set();

fmc_sram_mode_config

The description of fmc_sram_mode_config is shown as below:

Table 3-312. Function fmc_sram_mode_config

Function name fmc_sram_mode_config
Function prototype void fmc_sram_mode_config(fmc_sram_mode_enum sram_mode);
Function descriptions configure shared SRAM mode

Precondition -

The called functions -

Input parameter{in}

sram_mode shared SRAM mode
FASTPG_SRAM_MOD
. fast program SRAM mode
BASIC_SRAM_MODE basic SRAM mode

Output parameter{out}

Return value

Example:
[* configure shared SRAM as fast PG SRAM */

fmc_sram_mode_config(FASTPG_SRAM_MODE);

fmc_sram_mode_get
The description of fmc_sram_mode_get is shown as below:

Table 3-313. Function fmc_sram_mode_get

Function name fmc_sram_mode_get
Function prototype fmc_sram_mode_enum fmc_sram_mode_get(void);
Function descriptions get shared SRAM mode

Precondition -

The called functions -
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Input parameter{in}

Output parameter{out}

fmc_sram_mode_enu

m

shared SRAM mode

FASTPG_SRAM_MOD
E

fast program SRAM mode

BASIC_SRAM_MODE

basic SRAM mode

Return value

Example:

[* get shared SRAM mode */

fmc_sram_mode_enum mode;

mode = fmc_sram_mode_get();

fmc_blank_check

The description of fmc_blank_check is shown as below:

Table 3-314. Function fmc_blank_check

Function name

fmc_blank_check

Function prototype

fmc_state_enum fmc_blank_check(uint32_t address, uint8_t length);

Function descriptions

check whether flash page is blank or not by check blank command

Precondition

The called functions

Input parameter{in}

address

start address to check

Input parameter{in}

length

the read length is 2"length double words, the flash area to be checked must

be in one page and should not exceed 1KB boundary

Output parameter{out}

Return value

fmc_state_enum

state of FMC

the operation has been completed

FMC_READY
FMC_BUSY the operation is in progress
FMC_PGSERR program sequence error
FMC_PGERR program error
FMC_PGAERR program alignment error
FMC_WPERR erase/program protection error
FMC_TOERR timeout error
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FMC_CBCMDERR the checked area not blank error
FMC_RSTERR BOR/POR or system reset during flash erase/program error
Example:

[* check whether flash page is blank or not by check blank command */
fmc_state_enum state;

state = fmc_blank_check(0x8004000, 4);

fmc_page_erase
The description of fmc_page_erase is shown as below:

Table 3-315. Function fmc_page_erase

Function name fmc_page_erase
Function prototype fmc_state_enum fmc_page_erase(uint32_t page_address);
Function descriptions erase main flash page
Precondition fmc_unlock
The called functions -

Input parameter{in}

page_address ‘ the page address to be erased

Output parameter{out}

Return value

fmc_state_enum state of FMC
FMC_READY the operation has been completed
FMC_BUSY the operation is in progress
FMC_PGSERR program sequence error
FMC_PGERR program error
FMC_PGAERR program alignment error
FMC_WPERR erase/program protection error
FMC_TOERR timeout error
FMC_CBCMDERR the checked area not blank error
FMC_RSTERR BOR/POR or system reset during flash erase/program error
Example:

fmc_unlock();
[* erase page */

fmc_state_enum state = fmc_page_erase(0x08004000);

fmc_bank0_mass_erase

The description of fmc_bank0_mass_erase is shown as below:
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Table 3-316. Function fmc_bank0_mass_erase

Function name fmc_bank0_mass_erase
Function prototype fmc_state_enum fmc_bank0_mass_erase(void);
Function descriptions erase flash bank0
Precondition fmc_unlock
The called functions -

Input parameter{in}

Output parameter{out}

Return value

fmc_state_enum state of FMC
FMC_READY the operation has been completed
FMC_BUSY the operation is in progress
FMC_PGSERR program sequence error
FMC_PGERR program error
FMC_PGAERR program alignment error
FMC_WPERR erase/program protection error
FMC_TOERR timeout error
FMC_CBCMDERR the checked area not blank error
FMC_RSTERR BOR/POR or system reset during flash erase/program error
Example:

fmc_unlock();
[* erase flash bankO */

fmc_state_enum state = fmc_bank0_mass_erase();

fmc_bank1_mass_erase

The description of fmc_bank1_mass_erase is shown as below:

Table 3-317. Function fmc_bank1_mass_erase

Function name fmc_bankl1l_mass_erase
Function prototype fmc_state_enum fmc_bankl_mass_erase(void);
Function descriptions erase flash bank1
Precondition fmc_unlock
The called functions -

Input parameter{in}

Output parameter{out}

Return value

231



Z

GigaDevice

GD32A513 Firmware Library User Guide

fmc_state_enum state of FMC

FMC_READY the operation has been completed
FMC_BUSY the operation is in progress

FMC_PGSERR program sequence error
FMC_PGERR program error
FMC_PGAERR program alignment error
FMC_WPERR erase/program protection error
FMC_TOERR timeout error

FMC_CBCMDERR the checked area not blank error
FMC_RSTERR BOR/POR or system reset during flash erase/program error

Example:

fmc_unlock();

[* erase flash bank1 */

fmc_state_enum state = fmc_bank1_mass_erase();

fmc_dflash_mass_erase

The description of fmc_dflash_mass_erase is shown as below:

Table 3-318. Function fmc_dflash_mass_erase

Function name

fmc_dflash_mass_erase

Function prototype

fmc_state_enum fmc_dflash_mass_erase(void);

Function descriptions

erase the data flash

Precondition

fmc_unlock

The called functions

Input parameter{in}

Output parameter{out}

Return value

fmc_state_enum

state of FMC

FMC_READY the operation has been completed
FMC_BUSY the operation is in progress

FMC_PGSERR program sequence error

FMC_PGERR program error

FMC_PGAERR program alignment error

FMC_WPERR erase/program protection error
FMC_TOERR timeout error

FMC_CBCMDERR the checked area not blank error
FMC_RSTERR BOR/POR or system reset during flash erase/program error
Example:
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fmc_unlock();

[* erase the data flash */

fmc_state_enum state = fmc_dflash_mass_erase();

fmc_mass_erase

The description of fmc_mass_erase is shown as below:

Table 3-319. Function fmc_mass_erase

Function name

fmc_mass_erase

Function prototype

fmc_state_enum fmc_mass_erase(void);

Function descriptions

erase whole chip

Precondition

fmc_unlock

The called functions

Input parameter{in}

Output parameter{out}

Return value

fmc_state_enum

state of FMC

FMC_READY the operation has been completed
FMC_BUSY the operation is in progress

FMC_PGSERR program sequence error
FMC_PGERR program error
FMC_PGAERR program alignment error
FMC_WPERR erase/program protection error
FMC_TOERR timeout error

FMC_CBCMDERR the checked area not blank error
FMC_RSTERR BOR/POR or system reset during flash erase/program error

Example:

fmc_unlock();

[* erase whole chip */

fmc_state_enum state = fmc_mass_erase();

fmc_doubleword_program

The description of fmc_doubleword_program is shown as below:

Table 3-320. Function fmc_doubleword_program

Function name

fmc_doubleword_program

Function prototype

fmc_state_enum fmc_doubleword_program(uint32_t address, uint64_t

data);
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Function descriptions

program a double word at the corresponding address in main flash

Precondition

fmc_unlock

The called functions

Input parameter{in}

address the address to be programmed
Input parameter{in}
data the data to be programmed

Output parameter{out}

Return value

fmc_state_enum

state of FMC

FMC_READY the operation has been completed
FMC_BUSY the operation is in progress

FMC_PGSERR program sequence error
FMC_PGERR program error
FMC_PGAERR program alignment error
FMC_WPERR erase/program protection error
FMC_TOERR timeout error

FMC_CBCMDERR the checked area not blank error
FMC_RSTERR BOR/POR or system reset during flash erase/program error

Example:

fmc_unlock();

fmc_page_erase(0x08004000);

[* program a double word at the corresponding address in main flash */

fmc_state_enum fmc_state = fmc_doubleword_program(0x08004000, 0x11223344aab

dd);

fmc_fast_program

The description of fmc_fast_program is shown as below:

Table 3-321. Function fmc_fast_program

bcc

Function name

fmc_fast_program

Function prototype

fmc_state_enum fmc_fast_program(uint32_t address, uint64_t datal]);

Function descriptions

FMC fast program one row data (32 double-word) starting at the

corresponding address

Precondition

fmc_unlock

The called functions

Input parameter{in}

address

the address to be programmed

Input parameter{in}
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data ‘ the data to be programmed
Output parameter{out}
‘ Return value
fmc_state_enum state of FMC
FMC_READY the operation has been completed
FMC_BUSY the operation is in progress
FMC_PGSERR program sequence error
FMC_PGERR program error
FMC_PGAERR program alignment error
FMC_WPERR erase/program protection error
FMC_TOERR timeout error
FMC_CBCMDERR the checked area not blank error
FMC_RSTERR BOR/POR or system reset during flash erase/program error
Example:

[* data buffer for fast programming */
static uint64_t data_buffer[32] = {

0x0000000000000000U, Ox1111111111111111U, 0x2222222222222222U, 0x33333333
33333333U,

0x4444444444444444U, 0x5555555555555555U, 0x6666666666666666U, OX777777
rrrrrriTTy,

0x8888888888888888U, 0x9999999999999999U, OxAAAAAAAAAAAAAAAAU, 0xBB
BBBBBBBBBBBBBBU,

OxCCccccceceeecececceceuy, oxobbbbbbDDDDDDDDDU, OxEEEEEEEEEEEEEE
EEU, OxFFFFFFFFFFFFFFFFU,

0x0011001100110011U, 0x2233223322332233U, 0x4455445544554455U, 0x667766
7766776677U,

0x8899889988998899U, OXAABBAABBAABBAABBU, 0xCCDDCCDDCCDDCCDDU,
OxEEFFEEFFEEFFEEFFU,

0x2200220022002200U, 0x3311331133113311U, 0x6644664466446644U, 0x775577
5577557755U,

OxAAB88AAB8AA88AA88U, 0xBB99BBY99BB99BBO9U, OXEECCEECCEECCEECCU,
OxFFDDFFDDFFDDFFDDU

¥
fmc_unlock();

fmc_page erase(0x08004000);
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[* program flash */

fmc_state_enum fmc_state = fmc_fast_program(0x08004000, data_buffer);

otp_doubleword_program

The description of otp_doubleword_program is shown as below:

Table 3-322. Function otp_doubleword_program

Function name

otp_doubleword_program

Function prototype

fmc_state_enum otp_doubleword_program(uint32_t address, uint64_t
data);

Function descriptions

program a double word at the corresponding address in OTP

Precondition

fmc_unlock

The called functions

Input parameter{in}

address ‘ the address to be programmed
Input parameter{in}
data ‘ the data to be programmed

Output parameter{out}

Return value

fmc_state_enum

state of FMC

FMC_READY the operation has been completed
FMC_BUSY the operation is in progress

FMC_PGSERR program sequence error
FMC_PGERR program error
FMC_PGAERR program alignment error
FMC_WPERR erase/program protection error
FMC_TOERR timeout error

FMC_CBCMDERR the checked area not blank error
FMC_RSTERR BOR/POR or system reset during flash erase/program error

Example:

fmc_unlock();

/* program a double word at the corresponding address in OTP */

fmc_state_enum fmc_state = otp_doubleword program (Ox1FFF7000, 0x11223344aabbc

cdd);

ob_unlock

The description of ob_unlock is shown as below:
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Table 3-323. Function ob_unlock

Function name ob_unlock
Function prototype void ob_unlock(void);
Function descriptions unlock the option bytes O operation
Precondition fmc_unlock
The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
fmc_unlock();
/* unlock the option bytes 0 operation */

ob_unlock();

ob_lock

The description of ob_lock is shown as below:

Table 3-324. Function ob_lock

Function name ob_lock
Function prototype void ob_lock(void);
Function descriptions lock the option bytes 0 operation

Precondition -

The called functions -

Input parameter{in}

Output parameter{out}

Return value

Example:
[*lock the option bytes 0 operation */

ob_lock();

ob_reset

The description of ob_reset is shown as below:
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Table 3-325. Function ob_reset

Function name

ob_reset

Function prototype

void ob_reset(void);

Function descriptions

force to reload the option bytes 0

Precondition

The called functions

Input parameter{in}

Output parameter{out}

Return value

Example:

[* force to reload the option bytes 0 */

ob_reset();

ob_erase

The description of ob_erase is shown as below:

Table 3-326. Function ob_erase

Function name

ob_erase

Function prototype

void ob_erase(void);

Function descriptions

erase the option bytes 0

Precondition

ob_unlock

The called functions

Input parameter{in}

Output parameter{out}

Return value

fmc_state_enum

state of FMC

FMC_READY the operation has been completed
FMC_BUSY the operation is in progress
FMC_PGSERR program sequence error
FMC_PGERR program error
FMC_PGAERR program alignment error
FMC_WPERR erase/program protection error
FMC_TOERR timeout error
FMC_CBCMDERR the checked area not blank error
FMC_RSTERR BOR/POR or system reset during flash erase/program error

FMC_OB_HSPC

FMC is under high security protection
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Example:

fmc_unlock();
ob_unlock();
[* erase the option bytes 0 */

fmc_state_enum fmc_state = ob_erase();

ob_write_protection_enable

The description of ob_write_protection_enable is shown as below:

Table 3-327. Function ob_write_protection_enable

Function name ob_write_protection_enable

; fmc_state_enum ob_write_protection_enable(fmc_area_enum wp_area,
Function prototype i
uint32_t ob_wp);

Function descriptions enable option bytes O write protection

Precondition ob_unlock

The called functions -

Input parameter{in}

wp_area write protection area, refer to Table 3-293. fmc area enum.

Input parameter{in}

write protection configuration data. Notice that set the bit to 1 if you want to
ob_wp protect the corresponding pages. The lowest 8 bits is valid in area except
bank0.

Output parameter{out}

Return value

fmc_state_enum state of FMC
FMC_READY the operation has been completed
FMC_BUSY the operation is in progress
FMC_PGSERR program sequence error
FMC_PGERR program error
FMC_PGAERR program alignment error
FMC_WPERR erase/program protection error
FMC_TOERR timeout error
FMC_CBCMDERR the checked area not blank error
FMC_RSTERR BOR/POR or system reset during flash erase/program error
FMC_OB_HSPC FMC is under high security protection
Example:

fmc_unlock();
ob_unlock();
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[* enable option bytes 0 write protection */

fmc_state_enum fmc_state = ob_write_protection_enable(BANKO_AREA, 0x00100000);

ob_security_protection_config

The description of ob_security protection_config is shown as below:

Table 3-328. Function ob_security_protection_config

Function name

ob_security_protection_config

Function prototype

fmc_state_enum ob_security_protection_config(uint16_t ob_spc);

Function descriptions

configure security protection

Precondition

ob_unlock

The called functions

Input parameter{in}

ob_spc specify security protection
FMC_NSPC no security protection
FMC_LSPC low security protection
FMC_HSPC high security protection

Output parameter{out}

Return value

fmc_st