
 

 
 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

1/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

2/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 

 ............................................................................................................................................................... 1 

 ....................................................................................................................................................................... 2 

  ....................................................................................................................................................... 4 

1.1  ....................................................................................................................................................... 4 

  ....................................................................................................................................................... 5 

2.1  ....................................................................................................................... 5 

  ....................................................................................................................................... 5 

  ....................................................................................................................................... 5 

2.2.1  ....................................................................................................................................... 6 

  ....................................................................................................................................... 7 

2.3  ....................................................................................................................... 8 

  ....................................................................................................................................... 8 

  ....................................................................................................................................... 8 

2.4  ....................................................................................................... 9 

  ....................................................................................................................................... 9 

  ....................................................................................................................................... 9 

  ....................................................................................................................... 10 

3.1  ............................................................................................................................................. 10 

  ............................................................................................................................. 10 

  ............................................................................................................................. 12 

3.2  ............................................................................................................................................. 13 

  ......................................................................................................... 14 

4.1  ..................................................................................................................................... 14 

4.2 VDDA .................................................................................................... 14 

4.3  .......................................................................................................... 14 

 ..................................................................................................................................... 16 

 ..................................................................................................................................... 21 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

3/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 .................................................................................................................................... 28 

 ..................................................................................................................................... 34 

附录 5 软件滤波 ................................................................................................................................................. 41 

附录 6 移动滤波 ................................................................................................................................................. 45 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

4/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 

1.1 

 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

5/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 

2.1 

 

开始

CHx

停止

 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

6/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

2.2  多通道（扫描）、单次转换模式 

2.2.1   原理演示 

1.5周期 13.5周期 71.5周期 7.5周期

CH0 CH1 CH2 CH3 CH4 CH5

开始

CHx

停止

CHn

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

7/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

8/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

2.3 

 

开始

CHx

 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

9/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

2.4 

 

开始

CHx

CHn

 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

10/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 

3.1 

 

平均值

转化输出

转化次数



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

11/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

开始

初始化ADC、相关变量

配置ADC在每次触发后转换一次

设置ADC开始转换位

结束转换后读取ADC输出寄存器

将读取值相加总值

转换次数=N？

平均值=总值/N

结束

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

12/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 

 

开始

初始化ADC、相关变量

配置ADC在每次触发后转换一次

设置ADC开始转换位

结束转换后读取ADC输出寄存器

将读取值存在buffer[++]

转换次数=N？

排序N个ADC采样值，并从两端删除

x/2个采样值

结束

平均值=剩余数值总和/（N-X）

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

13/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 

3.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

14/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 

CS32F03x

4.1 

 

校准值名称 

 

描述 

 

存储地址 

 

VREFINT_CAL 
数值在 30℃（±5℃）， 

VDDA=3.3V（±10mV）获得 

 

0x1FFF F7BA - 0x1FFF F7BB 

 

4.2 VDDA

VDDA

VDDA

VDDA

VDDA VREFINT_CAL

 VREFINT_CAL

 

 

4.3 

VREFINT_CAL



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

15/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

VREFINT_CAL

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

16/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

17/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

18/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

19/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

20/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

21/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

22/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

23/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

24/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

25/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

26/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

27/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

28/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

29/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

30/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

31/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

32/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

33/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

34/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

35/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

36/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

37/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

38/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

39/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

40/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

 

 



本资料为芯海科技专有财产，非经许可，不得复制、翻印或转变其他形式使用。 

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format 

without prior permission of CHIPSEA 

聚点滴之芯．成浩瀚之海 

41/49                                                                                                                       文件编号：CS-QR-YF-054A02 

 

 

附录 5 软件滤波 

/** 

  * @file    ADC/ADC_BasicExample/main.c  

  * @brief   Main program body 

  * @author  ChipSea MCU Group 

  * @version V1.0.0 

  * @date   2018.11.01          

  * @copyright CHIPSEA TECHNOLOGIES (SHENZHEN) CORP. 

  * @note  

  * <h2><center>&copy; COPYRIGHT 2018 ChipSea</center></h2> 

  * 

  * 

  */ 

#include   "main.h" 

 

/** @addtogroup CS32F0xx_StdPeriph_Examples 

  * @{ 

  */ 

 

/** @addtogroup ADC_multExample 

  * @{ 

  */ 

 

void adc_config(void); 

void usart_com_init(void); 

void usart_send(uint8_t * pbuf,uint8_t len); 

uint16_t adc_get_ave(uint8_t n); 

 

/** 

  * @brief  Main program. 

  * @param  None 

  * @retval None 

  */ 

int main(void) 

{ 

 uint32_t real_Value; 

  

 usart_com_init(); 

 adc_config();  

 

 real_Value = adc_get_ave(8);       

 printf("ADC_CH0 = %d ",real_Value); 

 while (1) 

 {         

   

 } 

 

} 

 

/** 

 * @fn uint16_t adc_get_ave(uint8_t n) 

 * @brief  Get n of ADC average data   

 * @param  The number of sampling 

 * @returnaverage data 

 */ 

 

uint16_t adc_get_ave(uint8_t n) 
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{ 

  uint32_t all_adc=0x00; 

 uint16_t adc_data[8]={0,0,0,0,0,0,0,0}; 

 uint8_t i=0; 

  

  for(i=0;i<n;i++) 

 { 

   adc_conversion_start(ADC1); 

 while(adc_flag_status_get(ADC1, ADC_FLAG_EOCH) == RESET);   

adc_data[i]=adc_conversion_value_get(ADC1); 

 } 

 

 for(i=0;i<n;i++) 

 { 

   all_adc+=adc_data[i]; 

 } 

  

  all_adc/=n; 

  

 return all_adc; 

} 

 

 

 

 

/** 

 * @fn void usart_com_init(void) 

 * @brief  Initializes USART. 

 * @param  None 

 * @return None 

 */ 

void usart_com_init(void) 

{  

 usart_config_t usart_configStruct; 

 gpio_config_t  gpio_configStruct;  

 

      // Clock Config  

 rcu_ahb_periph_clock_enable_ctrl(RCU_AHB_PERI_PORTA, ENABLE); 

 rcu_apb2_periph_clock_enable_ctrl(RCU_APB2_PERI_USART1, ENABLE);  

 

      // GPIO MF Config 

 gpio_mf_config(GPIOA, GPIO_PIN_NUM9, GPIO_MF_SEL1);    

 gpio_mf_config(GPIOA, GPIO_PIN_NUM10, GPIO_MF_SEL1); 

  

 gpio_configStruct.gpio_pin = GPIO_PIN_9 | GPIO_PIN_10; 

 gpio_configStruct.gpio_mode = GPIO_MODE_MF; 

 gpio_configStruct.gpio_speed = GPIO_SPEED_MEDIUM; 

 gpio_configStruct.gpio_out_type = GPIO_OUTPUT_PP; 

 gpio_configStruct.gpio_pull = GPIO_PULL_NO_PULL; 

 gpio_init(GPIOA, &gpio_configStruct);  

  

 // USART Config  

 usart_def_init(USART1); 

 usart_configStruct.usart_rate = 115200; 

 usart_configStruct.data_width = USART_DATA_WIDTH_8; 

 usart_configStruct.stop_bits = USART_STOP_BIT_1; 

 usart_configStruct.usart_parity = USART_PARITY_NO; 

 usart_configStruct.flow_control = USART_FLOW_CONTROL_NONE; 

 usart_configStruct.usart_mode = USART_MODE_RX | USART_MODE_TX; 

 usart_init(USART1, &usart_configStruct); 
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 usart_enable_ctrl(USART1,ENABLE);  

} 

 

/** 

  * @fn  void adc_config(void) 

  * @brief  ADC Configuration 

  * @param  None 

  * @return None 

  */ 

void adc_config(void) 

{ 

 adc_config_t   adc_configStruct; 

 gpio_config_t  gpio_configStruct; 

 

 rcu_ahb_periph_clock_enable_ctrl(RCU_AHB_PERI_PORTA, ENABLE); //GPIOA  

clock enable.     

 rcu_apb2_periph_clock_enable_ctrl(RCU_APB2_PERI_ADC, ENABLE); //ADC1  

clock enable. 

 

 //Configure ADC CH0 GPIO as analog input. 

 gpio_configStruct.gpio_pin = GPIO_PIN_0 ; 

 gpio_configStruct.gpio_mode = GPIO_MODE_AN; 

 gpio_configStruct.gpio_pull = GPIO_PULL_NO_PULL ; 

 gpio_init(GPIOA, &gpio_configStruct); 

 

 adc_def_init(ADC1);    

 adc_config_struct_init(&adc_configStruct);   

 

 // Configure the ADC1 in continuous mode  

 adc_configStruct.adc_resolution = ADC_CONV_RES_12BITS; 

 adc_configStruct.conversion_mode = DISABLE;        //A single conversion 

 adc_configStruct.trigger_mode = ADC_TRIG_MODE_SEL_NONE; 

 adc_configStruct.data_align = ADC_DATA_ALIGN_RIGHT; 

 adc_configStruct.scan_direction = ADC_CONV_SEQ_DIR_UPWARD; 

 adc_init(ADC1, &adc_configStruct);  

 

 // Set the ADC1 CH0 with 239.5 Cycles 

 adc_channel_config(ADC1, ADC_CONV_CHANNEL_0 , ADC_SAMPLE_TIMES_239_5);  

 adc_calibration_value_get(ADC1); // ADC Calibration.   

 adc_enable_ctrl(ADC1, ENABLE);  // Enable the ADC.     

 

 while(!adc_flag_status_get(ADC1, ADC_FLAG_EOI)); // Wait the EOI flag.     

 adc_conversion_start(ADC1);  //ADC1 regular Software Start Conv.  

} 

 

/** 

 * @fn void usart_send(uint8_t * pbuf,uint8_t len) 

 * @brief  Transmits  data through the Usart peripheral.    

 * @param  pbuf: The pointer to buffer being transmited data. 

 * @param  len: The data length. 

 * @return None 

 */ 

void usart_send(uint8_t * pbuf,uint8_t len) 

{ 

 uint8_t i = 0; 

  

 for(i = 0; i < len; i++) 

 { 

  usart_data_send(USART1,pbuf[i]); 

  while(usart_flag_status_get(USART1,USART_FLAG_TXE) == RESET); 
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 }  

} 

 

/** 

  * @brief  Retargets the C library printf function to the USART. 

  * @param  None 

  * @return None 

  */ 

int fputc(int ch, FILE *f) 

{ 

    usart_data_send(USART1, (uint8_t) ch); 

    while(RESET == usart_flag_status_get(USART1, USART_FLAG_TCF)); 

    return ch; 

} 
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附录 6 移动滤波 

/** 

  * @file    ADC/ADC_BasicExample/main.c  

  * @brief   Main program body 

  * @author  ChipSea MCU Group 

  * @version V1.0.0 

  * @date   2018.11.01          

  * @copyright CHIPSEA TECHNOLOGIES (SHENZHEN) CORP. 

  * @note  

  * <h2><center>&copy; COPYRIGHT 2018 ChipSea</center></h2> 

  * 

  * 

  */ 

#include   "main.h" 

 

/** @addtogroup CS32F0xx_StdPeriph_Examples 

  * @{ 

  */ 

 

/** @addtogroup ADC_multExample 

  * @{ 

  */ 

 

void adc_config(void); 

void usart_com_init(void); 

void usart_send(uint8_t * pbuf,uint8_t len); 

void sort_adc(uint16_t tab[],uint8_t number); 

uint16_t adc_get_ave(uint8_t n,uint8_t x); 

 

/** 

  * @brief  Main program. 

  * @param  None 

  * @retval None 

  */ 

int main(void) 

{ 

 uint32_t real_value; 

  

 usart_com_init(); 

 adc_config();  

 

 real_value = adc_get_ave(8,2);       

 printf("ADC_CH0 = %d ",real_value); 

 while (1) 

 {         

   

 } 

 

} 

 

/** 

 * @fn uint16_t adc_get_ave(uint8_t n,uint8_t x) 

 * @brief  Get n-x of ADC average data   

 * @param n: The number of sampling 

 * @param x: The number of filter,it is even number 

 * @returnaverage data 

 */ 
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uint16_t adc_get_ave(uint8_t n,uint8_t x) 

{ 

    uint32_t all_adc=0x00; 

 uint16_t adc_data[8]={0,0,0,0,0,0,0,0}; 

 uint8_t i=0; 

  

    for(i=0;i<n;i++) 

    { 

      adc_conversion_start(ADC1); 

      while(adc_flag_status_get(ADC1, ADC_FLAG_EOCH) == RESET); // Check EOC 

flag  

      adc_data[i]=adc_conversion_value_get(ADC1); 

    } 

    sort_adc(adc_data,n); 

 for(i=(x/2);i<n-(x/2);i++) 

 { 

   all_adc+=adc_data[i]; 

 } 

  

    all_adc/=(n-x); 

  

 return all_adc; 

} 

 

 

 

 

/** 

 * @fn void usart_com_init(void) 

 * @brief  Initializes USART. 

 * @param  None 

 * @return None 

 */ 

void usart_com_init(void) 

{  

 usart_config_t usart_configStruct; 

 gpio_config_t  gpio_configStruct;  

 

     // Clock Config  

 rcu_ahb_periph_clock_enable_ctrl(RCU_AHB_PERI_PORTA, ENABLE); 

 rcu_apb2_periph_clock_enable_ctrl(RCU_APB2_PERI_USART1, ENABLE);  

 

      // GPIO MF Config 

 gpio_mf_config(GPIOA, GPIO_PIN_NUM9, GPIO_MF_SEL1);    

 gpio_mf_config(GPIOA, GPIO_PIN_NUM10, GPIO_MF_SEL1); 

  

 gpio_configStruct.gpio_pin = GPIO_PIN_9 | GPIO_PIN_10;  //PA9,PA10 

USART  

 gpio_configStruct.gpio_mode = GPIO_MODE_MF; 

 gpio_configStruct.gpio_speed = GPIO_SPEED_MEDIUM; 

 gpio_configStruct.gpio_out_type = GPIO_OUTPUT_PP; 

 gpio_configStruct.gpio_pull = GPIO_PULL_NO_PULL; 

 gpio_init(GPIOA, &gpio_configStruct);  

  

 // USART Config  

 usart_def_init(USART1); 

 usart_configStruct.usart_rate = 115200; 

 usart_configStruct.data_width = USART_DATA_WIDTH_8; 

 usart_configStruct.stop_bits = USART_STOP_BIT_1; 
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 usart_configStruct.usart_parity = USART_PARITY_NO; 

 usart_configStruct.flow_control = USART_FLOW_CONTROL_NONE; 

 usart_configStruct.usart_mode = USART_MODE_RX | USART_MODE_TX; 

 usart_init(USART1, &usart_configStruct); 

 usart_enable_ctrl(USART1,ENABLE);  

} 

 

/** 

  * @fn  void adc_config(void) 

  * @brief  ADC Configuration 

  * @param  None 

  * @return None 

  */ 

void adc_config(void) 

{ 

 adc_config_t   adc_configStruct; 

 gpio_config_t  gpio_configStruct; 

 

 rcu_ahb_periph_clock_enable_ctrl(RCU_AHB_PERI_PORTA, ENABLE); //GPIOA  

clock enable.     

 rcu_apb2_periph_clock_enable_ctrl(RCU_APB2_PERI_ADC, ENABLE); //ADC1  

clock enable. 

 

 //Configure ADC CH0 GPIO as analog input. 

 gpio_configStruct.gpio_pin = GPIO_PIN_0 ; 

 gpio_configStruct.gpio_mode = GPIO_MODE_AN; 

 gpio_configStruct.gpio_pull = GPIO_PULL_NO_PULL ; 

 gpio_init(GPIOA, &gpio_configStruct); 

 

 adc_def_init(ADC1);    

 adc_config_struct_init(&adc_configStruct);   

 

 // Configure the ADC1 in continuous mode  

 adc_configStruct.adc_resolution = ADC_CONV_RES_12BITS; 

 adc_configStruct.conversion_mode = DISABLE;        //A single conversion 

 adc_configStruct.trigger_mode = ADC_TRIG_MODE_SEL_NONE; 

 adc_configStruct.data_align = ADC_DATA_ALIGN_RIGHT; 

 adc_configStruct.scan_direction = ADC_CONV_SEQ_DIR_UPWARD; 

 adc_init(ADC1, &adc_configStruct);  

 

 // Set the ADC1 CH0 with 239.5 Cycles 

 adc_channel_config(ADC1, ADC_CONV_CHANNEL_0 , ADC_SAMPLE_TIMES_239_5);  

 adc_calibration_value_get(ADC1); // ADC Calibration.   

 adc_enable_ctrl(ADC1, ENABLE);  // Enable the ADC.     

 

 while(!adc_flag_status_get(ADC1, ADC_FLAG_EOI)); // Wait the EOI flag.     

 adc_conversion_start(ADC1);  //ADC1 regular Software Start Conv.  

} 

/** 

 * @fn void sort_tab(uint16_t tab[],uint8_t number) 

 * @brief  Sort two channel values 

 * @param  tab[]:the data of adc convern 

 * @param  number:the number of channel 

 * @return none 

 */ 

 

void sort_adc(uint16_t tab[],uint8_t number) 

{ 

    uint8_t i=0,exchange=1;; 

    uint16_t tmp=0; 
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    while(exchange==1) 

    { 

        for(i=0;i<number-1;i++) 

        { 

            if(tab[i]>tab[i+1]) 

            { 

                tmp=tab[i]; 

                tab[i]=tab[i+1]; 

                tab[i]=tmp; 

                exchange=1; 

       

            } 

        } 

       exchange=0;  

    } 

} 

 

/** 

 * @fn void usart_send(uint8_t * pbuf,uint8_t len) 

 * @brief  Transmits  data through the Usart peripheral.    

 * @param  pbuf: The pointer to buffer being transmited data. 

 * @param  len: The data length. 

 * @return None 

 */ 

void usart_send(uint8_t * pbuf,uint8_t len) 

{ 

 uint8_t i = 0; 

  

 for(i = 0; i < len; i++) 

 { 

  usart_data_send(USART1,pbuf[i]); 

  while(usart_flag_status_get(USART1,USART_FLAG_TXE) == RESET); 

 }  

} 

 

/** 

  * @brief  Retargets the C library printf function to the USART. 

  * @param  None 

  * @return None 

  */ 

int fputc(int ch, FILE *f) 

{ 

    usart_data_send(USART1, (uint8_t) ch); 

    while(RESET == usart_flag_status_get(USART1, USART_FLAG_TCF)); 

    return ch; 

} 

 

 

 


