
START

FL_SENT_TIM_RxInit()

* 使能除法器

* TIMER接收报文，捕获结
果和转态初始化

* TIMER 输入捕捉初始化

FL_SENT_TIM_RxStart()

FL_SENT_TIM_RxStop()

interruptRECEIVE SENT

END

SENT_TIM 中断

SENT_TIM_IRQHandler()

SENT_TIM_DataProcessType  
SENT_TIM_DataProcess_FastData 

typedef struct
{
    uint8_t             NibbleVal[SENT_TIM_MAX_NIBBLE_DATA + 2];  
    uint8_t                           NibbleIndx; 
    uint8_t                           NibbleStream;
    uint32_t                         TimerVal;
    uint32_t                         CalibrationPulseCcr;
    SENT_TIM_StatusFastProcessType    FastState;
    SENT_TIM_StatusType               MsgState;
    SENT_TIM_ErrorStatusType          MsgErrState;
} SENT_TIM_DataProcessType;

SENT_TIM_FastMsgType  
SENT_TIM_ReceiveFastMsg 

typedef struct 
{
    uint32_t          Tick;
    uint32_t          Length;                                 
    uint8_t           DataNibble[SENT_TIM_MAX_NIBBLE_DATA]; 
    uint8_t           StatusCommunication;                    
    uint8_t           FastCrc;                              
    bool              MsgJudge;                             
} SENT_TIM_FastMsgType;
 

NO

YES
报文处理 

SENT_TIM_DataProcess_FastData.FastState 
== STATUS_SENT_TIM_FAST_IDLE

NO

报文处理 
SENT_TIM_DataProcess_FastData.FastState 
== STATUS_SENT_TIM_FAST_SYNC_CALIB

NO

YES

报文处理 
SENT_TIM_DataProcess_FastData.FastState 

== STATUS_SENT_TIM_FAST_PAUSE_PULSE

YES

NO

检查可接受范围内的SYNC 
公差脉冲 ±25% YES

NO

0 ==  
SENT_TIM_DataProcess_FastData. 

CalibrationPulseCcr

NO

YES
检查校准脉冲上次采样值 
与当前采样值的差异 
是否超过1.5625%

获取 TIM CCR 值

tempTimCcr =
FL_TAU_ReadCompare 
(SENT_TIM)

将当前tempTimCcr值赋给 
CalibrationPulseCcr

SENT_TIM_DataProcess_FastData.
CalibrationPulseCcr = tempTimCcr

报文处理状态为 BUSY

SENT_TIM_DataProcess_FastData. 
MsgState =
STATUS_SENT_TIM_BUSY 

判定上一帧报文正确性

SENT_TIM_ReceiveFastMsg. 
MsgJudge = false

判定上一帧报文正确性

SENT_TIM_ReceiveFastMsg. 
MsgJudge = true

上一帧报文接收处理错误 ERROR 

SENT_TIM_DataProcess_FastData. 
MsgState =
STATUS_SENT_TIM_ERROR

记录报文处理错误状态：连续SYNC校验错误

SENT_TIM_DataProcess_FastData.MsgErrState =
STATUS_SENT_TIM_ERROR_SUCCESSIVE_CALIBRATION

上一帧报文接收处理成功 SUCCESS

SENT_TIM_DataProcess_FastData
MsgState =
STATUS_SENT_TIM_SUCCESS

更新捕获数据处理的 SYNC CCR  

SENT_TIM_DataProcess_FastData.
CalibrationPulseCcr = tempTimCcr

计算当前 SENT Tick时间赋值给  
SENT_TIM_ReceiveFastMsg.Tick

SENT_TIM_ReceiveFastMsg.Tick = (uint32_t)
((SENT_TIM_DataProcess_FastData.CalibrationPulseCcr*10)/SENT_TIM_APBCLOCK_MHz/56)

SYNC段同步成功， 
SENT接收处理状态切换为对STATUS/DATA/CRC接收

SENT_TIM_DataProcess_FastData.FastState =
STATUS_SENT_TIM_FAST_SYNC_CALIB

清零半字节接收处理计数

SENT_TIM_DataProcess_FastData.
NibbleIndx = 0

使能定时器，计数值从0开始重新计数

FL_TAU_Enable(SENT_TIM)

返回报文捕获状态

RetStatus=SENT_TIM_DataProcess_FastData.MsgState;
return RetStatus

报文处理状态为 ERROR

SENT_TIM_DataProcess_FastData.MsgState
= STATUS_SENT_TIM_ERROR

记录报文处理错误状态：SYNC校验长度错误

SENT_TIM_DataProcess_FastData.MsgErrState =
STATUS_SENT_TIM_ERROR_CALIBRATION_LENGTH

更新捕获的 TIM CCR 

SENT_TIM_DataProcess_FastData.
TimerVal= tempTimCcr

NO

从脉冲宽度中提取快速消息数据 
判断测量的半字节数据值<0或>15? 
SENT_TIM_GetFastMsgFromRaw() 

获取 Nibble 数据

 SENT_TIM_DataProcess_FastData. 
NibbleVal[temp_DataIndx] =
SENT_TIM_DataProcess_FastData.NibbleStream;

更新捕获的 TIM CCR 

SENT_TIM_DataProcess_FastData.
TimerVal= tempTimCcr

更新 Nibble 数据个数

SENT_TIM_DataProcess_FastData.
NibbleIndx  
= temp_DataIndx++

NO

YES

Nibble 数据个数是否为 
SENT_TIM_NIBBLE_DATA_UMBE + 2U？ 

(status+data+crc) 

报文状态为 BUSY

SENT_TIM_DataProcess_FastData. 
MsgState =
STATUS_SENT_TIM_BUSY 

NIBBLE数据接收完成

SENT_TIM_DataProcess_FastData.FastState
=STATUS_SENT_TIM_FAST_CHECKED

更新SENT 报文长度加 SYNC 56 Tick

tempMessageLength += 56

更新SENT 报文长度 Tick

tempMessageLength += Val

NO

YES

软件CRC校验， 
与接收的CRC比较， 

是否通过？ 

报文状态为 ERROR

SENT_TIM_DataProcess_FastData.MsgState
= STATUS_SENT_TIM_ERROR

记录报文错误状态：CRC 错误

SENT_TIM_DataProcess_FastData.MsgErrState
= STATUS_SENT_TIM_ERROR_CRC

报文接收处理进入 IDLE，等待下一帧报文

SENT_TIM_DataProcess_FastData.FastState =
STATUS_SENT_TIM_FAST_IDLE

Status Nibble 保存到SENT_TIM_ReceiveFastMsg 

SENT_TIM_ReceiveFastMsg. 
StatusCommunication =
SENT_TIM_DataProcess_FastData.NibbleVal[0]

CRC Nibble 保存到SENT_TIM_ReceiveFastMsg 

SENT_TIM_ReceiveFastMsg.FastCrc =
SENT_TIM_DataProcess_FastData. 
NibbleVal[SENT_TIM_NIBBLE_DATA_UMBE + 1U]

SENT_PAUSE_PULSE_MODE == 1U SENT_PAUSE_PULSE_MODE == 0U

DATA Nibble 保存到SENT_TIM_ReceiveFastMsg 

 SENT_TIM_ReceiveFastMsg. 
DataNibble[temp_DataIndx] =
SENT_TIM_DataProcess_FastData. 
NibbleVal[temp_DataIndx+1U]

报文接收处理进入 PAUSE_PULSE 

SENT_TIM_DataProcess_FastData.FastState  
= STATUS_SENT_TIM_FAST_PAUSE_PULSE

记录 SENT 报文长度  Tick 

SENT_TIM_ReceiveFastMsg.Length
 = tempMessageLength

报文接收处理进入 IDLE，等待下一帧报文

SENT_TIM_DataProcess_FastData.FastState =
STATUS_SENT_TIM_FAST_IDLE

数据计数清零

 temp_DataIndx = 0

更新SENT 报文长度加 PAUSE Tick

tempMessageLength += sent_nibble_hdiv_Cal
(tempTimCcr,SENT_TIM_APBCLOCK_MHz*

SENT_TIM_ReceiveFastMsg.Tick)

记录 SENT 报文长度  Tick 

SENT_TIM_ReceiveFastMsg.Length
 = tempMessageLength

报文接收处理进入 IDLE，等待下一帧报文

SENT_TIM_DataProcess_FastData.FastState =
STATUS_SENT_TIM_FAST_IDLE

临时SENT 报文长度/数据计数清零

tempMessageLength = 0; temp_DataIndx = 0;

YES

NO
报文处理状态 

SENT_TIM_DataProcess_FastData.FastState ==
STATUS_SENT_TIM_FAST_PAUSE_PULSE 

YES

NO

输入捕捉中断 
下降沿触发 
周期捕获 

YESNO 输入捕捉中断 
定时器计数溢出 

YES

NO

输入捕获状态 
tempCaptureStatus ==

STATUS_TIM_CAPTURE_BUSY 

YES

NO

输入捕获状态 
tempCaptureStatus ==

STATUS_TIM_CAPTURE_FIRST 
更新捕获状态

tempCaptureStatus =
STATUS_TIM_CAPTURE_BUSY

YES

NO
是否成功接收SENT报文 

getFastMsgState ==  
STATUS_SENT_TIM_SUCCESS

用户处理事件

计算定时器溢出时 Tick

tempTimUpdateWidthTick =
TimUpdateWidthCnt/SENT_TIM_ReceiveFastMsg.Tick

SENT 报文长度 Tick

tempMessageLength += tempTimUpdateWidthTick

STATUS_SENT_TIM_FAST_IDLE 部分功能 

1. 同步SYNC，在未同步到SYNC前，所有采集数据会被忽略
2. 获取实际SYNC长度，误差±25%
3. 检测连续SYNC脉冲差异>1.5625%，并标记报文false/true 
4. 计算实时SENT Tick值

STATUS_SENT_TIM_FAST_SYNC_CALIB部分功能 

1. 校验接收的Nibble长度是否符合<=27 or >=12
2. 获取完整报文长度，单位为Tick
3. 软件CRC校验，校验获取报文的正确性
4. 将成功接收的报文数据保存到指定结构体

STATUS_SENT_TIM_FAST_PAUSE_PULSE 
部分功能 

1. 获取带PAUSE长度的完整报文长度

该结构体包括了将定时器数据转换为SENT的
半字节值时，数据处理过程中的数据和状态

该结构体包括了处理后符合SENT协议的报文
数据

清除溢出标志, 
使能定时器


