您好，请教关于C6747的nand flash控制器的问题。

把Nandflash挂在DSP的A总线上作数据存储。DSP为TMS320C6747，Nand Flash为三星K9HCG08U1M，两者通过EMIFA总线进行连接，DSP开发软件为CCS3.3。配置EMIFA的CS2、CS3为nand flash控制器。

读nandflash程序：

Uint32 arrECC[8][4];
Uint8 SpareDat[128];
Uint8 DatReg[512];
//读出本页spare区存储的所有ECC校验值至数组SpareDat中，共128字节
 _NANDFLASH_ReadSpareDatOfPage_1(src,SpareDat);// src为页编号
//并更新到本地arrECC中
 memcpy(arrECC,SpareDat,128);//
//写读命令
 *NAND_CLE_PTR_1=CMD_READ;
//写读地址
*NAND_ALE_PTR_1=(0x00)&0xff;//列地址忽略
*NAND_ALE_PTR_1=(0x00)&0x1f;//列地址忽略
*NAND_ALE_PTR_1=(src>>0)&0xff;
*NAND_ALE_PTR_1=(src>>8)&0xff;
*NAND_ALE_PTR_1=(src>>16)&0x0f;
//写读确认
*NAND_CLE_PTR_1=CMD_READ_CONFIRM;
//等待数据有效
if ( _NANDFLASH_busywait( nand_timeout ) )
{
	return NAND_ERR_TIMEOUT;    // Timeout Error
}
//使能CS3端nandflash的ECC
EMIFA_NANDFCR |= 16;//4BitECCSEL=1h;
//不启动4-bit ECC计算
tmp=EMIFA_NAND4BITECC1;//读任一NAND4BITECC，均清空4bitECCSTART，停止ECC计算
//读主数据区，主数据区共4096字节，每次读512字节，共读8次，同时执行ECC校正
for(j=0;j<8;j++)//每次读512字节，共读8次
{
EMIFA_NANDFCR |= 4096;//在读操作之前，启动4-bit ECC计算,清空所有NAND4BITECC
  for(i=0;i<512;i++)//每次读512字节
{
tmp = *NAND_BASE_PTR_1;//调试时发现，在此循环中打断点，会清空NAND4BITECC	Comment by li jianlei: 在此循环中，一打断点，就发现寄存器NAND4BITECC【1~4】校验值为0，后来发现，是因为一打断点，NAND4BITECC位就被清空了。是否此处不正常啊？为什么会出现这种情况？是否哪里设置不正确啊？
DatReg[i]=tmp;	         //不打断点，则不清空，是否正常？
 }
tmp=EMIFA_NAND4BITECC1;//读任一NAND4BITECC，清空4bitECCSTART，停止ECC计算	Comment by li jianlei: 每读512字节（无误码），其校验值与写入时计算的校验值不同，
_NANDFLASH_ECC_ERR_Correction(DatReg,arrECC,j);//执行纠错
[bookmark: _GoBack]memcpy(dst8+j*512,DatReg,sizeof(DatReg));//纠错后的数据放入缓存	   		
}




主要代码如下，供参考：

//EMIF及NAND 寄存器
#define EMIFA_BASE              0x68000000
#define EMIFA_AWCCR             *( volatile Uint32* )( EMIFA_BASE + 0x04 )
#define EMIFA_CE2CR             *( volatile Uint32* )( EMIFA_BASE + 0x10 )
#define EMIFA_CE3CR             *( volatile Uint32* )( EMIFA_BASE + 0x14 )
#define EMIFA_CE4CR             *( volatile Uint32* )( EMIFA_BASE + 0x18 )
#define EMIFA_CE5CR             *( volatile Uint32* )( EMIFA_BASE + 0x1C )
#define EMIFA_NANDFCR           *( volatile Uint32* )( EMIFA_BASE + 0x60 )
#define EMIFA_NANDFSR           *( volatile Uint32* )( EMIFA_BASE + 0x64 )

#define EMIFA_NAND4BITECCLOAD       *( volatile Uint32* )( EMIFA_BASE + 0xBC )
#define EMIFA_NAND4BITECC1          *( volatile Uint32* )( EMIFA_BASE + 0xC0 )
#define EMIFA_NAND4BITECC2          *( volatile Uint32* )( EMIFA_BASE + 0xC4 )
#define EMIFA_NAND4BITECC3          *( volatile Uint32* )( EMIFA_BASE + 0xC8 )
#define EMIFA_NAND4BITECC4          *( volatile Uint32* )( EMIFA_BASE + 0xCC )
#define EMIFA_NANDERRADD1          *( volatile Uint32* )( EMIFA_BASE + 0xD0 )
#define EMIFA_NANDERRADD2          *( volatile Uint32* )( EMIFA_BASE + 0xD4 )
#define EMIFA_NANDERRVAL1          *( volatile Uint32* )( EMIFA_BASE + 0xD8 )
#define EMIFA_NANDERRVAL2          *( volatile Uint32* )( EMIFA_BASE + 0xDC )

#define NAND_BASE_CS3                  0x62000000  // SNAND.CS3 BASE
#define NAND_BASE_CS2				   0x60000000 //SNAND.CS2.BASE
#define NAND_BASE_PTR_1       ( Uint8* )( NAND_BASE_CS3 + 0x00 )//数据
#define NAND_CLE_PTR_1        ( Uint8* )( NAND_BASE_CS3 + 0x10 )//命令
#define NAND_ALE_PTR_1        ( Uint8* )( NAND_BASE_CS3 + 0x08 )//地址


//EMIFA设置
void Setup_EMIFA()
{
    Uint32 acfg2 = 0
		| ( 0 << 31 )           // selectStrobe
       	| ( 0 << 30 )           // extWait
      	| ( 0 << 26 )           // writeSetup      //   0 ns//0
      	| ( 3 << 20 )           // writeStrobe     //  50 ns
      	| ( 0 << 17 )           // writeHold       //   0 ns
      	| ( 0 << 13 )           // readSetup       //   0 ns//0
      	| ( 3 << 7 )            // readStrobe      //  80 ns
      	| ( 0 << 4 )            // readHold        //  30 ns
       	| ( 1 << 2 )            // turnAround      //  10 ns//2
       	| ( 0 << 0 );           // asyncSize       // 8-bit bus
	   
    
    /* Use extended wait cycles to keep CE low during NAND access */
    EMIFA_AWCCR = 0xff;
	
    /* Setup CS2 - 8-bit NAND */
    EMIFA_CE2CR = acfg2;//0x00300184;//0x00300608;//acfg2;// Setup=0, Strobe=3, Hold=0, TA=1, 8-bit
    //EMIFA_NANDFCR &= ~1;//
	EMIFA_NANDFCR |= 1;//CS2NAND有效

    /* Setup CS3 - 8-bit NAND */
    EMIFA_CE3CR = acfg2;//0x00300184;//0x00300184;//0x00300608;// Setup=0, Strobe=3, Hold=0, TA=1, 8-bit
    //EMIFA_NANDFCR &= ~2;
    EMIFA_NANDFCR |= 2;//CS3NAND有效

    /* Setup CS4 - 16-bit normal async */
    //EMIFA_CE4CR = acfg1;//0x00300185;//0x00300609;//acfg1;
    //EMIFA_NANDFCR |= 4;
    EMIFA_NANDFCR &= ~4;//CS4NAND无效

    /* Setup CS5 - 8-bit normal async */
    //EMIFA_CE5CR = acfg5;//acfg2;//0x00300184;//0x00300608;//acfg2;
	//EMIFA_NANDFCR |= 8;
	EMIFA_NANDFCR &= ~8;//CS5NAND无效
}

Int16 _NANDFLASH_readPage_ECC_1(Uint32 pageindex, Uint32 dst)
{
    Uint32 j,i=0;
    Uint8* dst8 = (Uint8* )dst;
	Uint32 src = pageindex;
	Uint32 arrECC[8][4];
	Uint8 SpareDat[128];
	Uint8 DatReg[512];
	Uint32 tmp=0;

	memset(arrECC,0,128);
	memset(SpareDat,0,128);
    memset(DatReg,0,512);

	//读出本页spare区存储的所有ECC校验值
    _NANDFLASH_ReadSpareDatOfPage_1(src,SpareDat);
	//并更新到arrECC中
    memcpy(arrECC,SpareDat,128);

    *NAND_CLE_PTR_1=CMD_READ;

	*NAND_ALE_PTR_1=(0x00)&0xff;//列地址忽略
    *NAND_ALE_PTR_1=(0x00)&0x1f;//列地址忽略
    *NAND_ALE_PTR_1=(src>>0)&0xff;
    *NAND_ALE_PTR_1=(src>>8)&0xff;
	*NAND_ALE_PTR_1=(src>>16)&0x0f;
    
    *NAND_CLE_PTR_1=CMD_READ_CONFIRM;

	if ( _NANDFLASH_busywait( nand_timeout ) )
	{
		return NAND_ERR_TIMEOUT;    // Timeout Error
	}


	//使能CS3端nandflash的ECC
    EMIFA_NANDFCR |= 16;//4BitECCSEL=1h;
	//不启动4-bit ECC计算
    //EMIFA_NANDFCR &= ~4096;//4bitECCSTART=0;
	tmp=EMIFA_NAND4BITECC1;//读任何一个NAND4BITECC，均清空4bitECCSTART，停止ECC计算
	//读主数据区，并执行ECC校正
	for(j=0;j<8;j++)
	{
	   
	   EMIFA_NANDFCR |= 4096;//在读操作之前，启动4-bit ECC计算,清空所有NAND4BITECC

	   for(i=0;i<512;i++)
	   {
	     tmp = *NAND_BASE_PTR_1;
	     DatReg[i]=tmp;	   
	   }
	   
//	   EMIFA_NANDFCR &= ~4096;//读完之后,停止4-bit ECC计算，置4bitECCSTART=0;
       tmp=EMIFA_NAND4BITECC1;//读任何一个NAND4BITECC，均清空4bitECCSTART，停止ECC计算

//       _NANDFLASH_ECC_ERR_Correction(DatReg,arrECC,j);

	   memcpy(dst8+j*512,DatReg,sizeof(DatReg));	   		
	}

	memcpy(dst8+4096,SpareDat,sizeof(SpareDat));//拷贝SpareDat至大数组中
	
	return 0;
}



Int16 _NANDFLASH_writePage_ECC_1( Uint32 pageindex,Uint32 src )
 {
	Uint32 i,j = 0;
	Uint32 dst = pageindex;
    volatile Uint8* src8 = ( volatile Uint8* )src;
	Uint32 arrECC[8][4];//ECC寄存器
	Uint8 SpareDat[128];
	Uint32 tmp=0;

	memset(arrECC,0,128);//清空
	memset(SpareDat,0,128);//清空

//	SetFuncIndex(30);

	*NAND_CLE_PTR_1=CMD_PROGRAM;


	*NAND_ALE_PTR_1=(0)&0xff;//列地址忽略
	*NAND_ALE_PTR_1=(0)&0x1f;//列地址忽略
    *NAND_ALE_PTR_1=(dst>>0)&0xff;
    *NAND_ALE_PTR_1=(dst>>8)&0xff;
    *NAND_ALE_PTR_1=(dst>>16)&0x0f;
      
	//使能CS3端nandflash的ECC
    EMIFA_NANDFCR |= 16;//4BitECCSEL=1h;
	//不启动4-bit ECC计算
    //EMIFA_NANDFCR &= ~4096;//4bitECCSTART=0;
    tmp=EMIFA_NAND4BITECC1;//读任意一格EMIFA_NAND4BITECC寄存器，均可清空4bitECCSTART

	//写数据区，每512字节为一组计算ECC校验，共写8次
	for (i=0;i<8;i++)
	{   
	   
	   EMIFA_NANDFCR |= 4096;//在写操作之前，启动4-bit ECC计算，
	   
	   for(j=0;j<512;j++)//写512字节数据
	   {
		  *NAND_BASE_PTR_1=*src8;//将数据写到对应地址中
		  *src8++;//数据地址加1	   
	   }

	   tmp=EMIFA_NAND4BITECC1;//读任意一格EMIFA_NAND4BITECC寄存器，均可清空4bitECCSTART
	   
	   //写完512字节，需要将ECC数据取出
	   //读取ECC寄存器时，DSP自动清空4bitECCSTART位
       arrECC[i][0]=EMIFA_NAND4BITECC1 & 0x03FF03FF;
       arrECC[i][1]=EMIFA_NAND4BITECC2 & 0x03FF03FF;
	   arrECC[i][2]=EMIFA_NAND4BITECC3 & 0x03FF03FF;
	   arrECC[i][3]=EMIFA_NAND4BITECC4 & 0x03FF03FF;
	   		
	}

	memcpy(SpareDat,arrECC,sizeof(arrECC));//拷贝进SpareDat中

	//写spare区
	for(j=0;j<128;j++)//写128字节数据
	{
	   *NAND_BASE_PTR_1=SpareDat[j];//将数据写到对应地址中	   
	}  

	
	*NAND_CLE_PTR_1=CMD_PROGRAM_CONFIRM;//确认写命令

	if ( _NANDFLASH_busywait( nand_timeout ) )
	{
		return NAND_ERR_TIMEOUT;    // Timeout Error
	}
   
	*NAND_CLE_PTR_1=CMD_STATUS;//


	if ( _NANDFLASH_READBYTE(NAND_BASE_PTR_1) & CMD_STATUS_ERROR )
		return NAND_ERR_WRITEPAGE;

	return 0;
}


Int16 _NANDFLASH_ReadSpareDatOfPage_1(Uint32 pageindex,Uint8 *SpareDat)
{
    Uint32 j;

    *NAND_CLE_PTR_1=CMD_READ;

	*NAND_ALE_PTR_1=(4096>>0)&0xff;//列地址忽略
    *NAND_ALE_PTR_1=(4096>>8)&0x1f;//列地址忽略
    *NAND_ALE_PTR_1=(pageindex>>0)&0xff;
    *NAND_ALE_PTR_1=(pageindex>>8)&0xff;
	*NAND_ALE_PTR_1=(pageindex>>16)&0x0f;
    
    *NAND_CLE_PTR_1=CMD_READ_CONFIRM;

	if (_NANDFLASH_busywait(nand_timeout))
	{
		return NAND_ERR_TIMEOUT; 
	}

	//开始读Spare空间数据
	for (j=0;j<128;j++)
	{
		SpareDat[j] = *NAND_BASE_PTR_1;     
	}
	
	return 0; 
}


Int16 _NANDFLASH_ECC_ERR_Correction(Uint8 *arrDat,Uint32 arrECC[8][4],Uint8 j)
{
   Uint32 tmp,i=0;
   Uint8 numE,corrState=0;
   Uint16  addOffset,corrValue=0;


   //停止NANDFCR的第13bit，值4BITECC_ADD_CALC_START为0
   //EMIFA_NANDFCR &= ~8192;
   tmp=EMIFA_NANDERRADD1;//读任何一格ERRADD寄存器或者ERRVAL寄存器，都会清空EMIFA_NANDFCR的第13bit

   //把ECC数据中存储的校验数据LOAD进EMIFA_NAND4BITECCLOAD中：先写VAL1，最后写VAL8，共8组
   for(i=0;i<4;i++)
   {  
      EMIFA_NAND4BITECCLOAD = arrECC[j][i] & 0x03FF;
      EMIFA_NAND4BITECCLOAD = (arrECC[j][i] & 0x03FF0000)>>16;
   }
   
   tmp=EMIFA_NANDFSR;//读一次状态寄存器

   //判断是否检测到错误
   tmp=(EMIFA_NAND4BITECC1 & 0x03FF03FF) | (EMIFA_NAND4BITECC2 & 0x03FF03FF) | \
       (EMIFA_NAND4BITECC3 & 0x03FF03FF) | (EMIFA_NAND4BITECC4 & 0x03FF03FF);

   if(tmp==0)
      return 0;//未检测到错误，则返回
   
   //若检测到错误，则执行以下操作
   //置位NANDFCR寄存器的第13bit，4BitECC_ADD_CALC_START=1,启动错误位置查找
   EMIFA_NANDFCR |= 8192;
  
   //等待，直至NANDFSR寄存器第11位~8位的值为0，1，2，3中的任何一个。11~10=00b
   i=nand_timeout;
   do
   {
     tmp=(EMIFA_NANDFSR & 0x0F00)>>10;
     i--;
   }
   while((i>0)&&(tmp!=0x0));

   //取NANDFSR中的ECC_STATE状态，应为 0x0, 0x1, 0x2, or 0x3中的一个
   corrState = (EMIFA_NANDFSR & 0x0F00)>>8;

   if ((corrState==1)||(corrState>3))
   {
     tmp=EMIFA_NANDERRADD1;//读任何一格ERRADD寄存器或者ERRVAL寄存器，都会清空EMIFA_NANDFCR的第13bit
     return 1;//若错误多余4个或者状态超出范围，则返回错误指示
   }
   else if (corrState == 0)
   {
     tmp=EMIFA_NANDERRADD1;//读任何一格ERRADD寄存器或者ERRVAL寄存器，都会清空EMIFA_NANDFCR的第13bit
     return 0;//状态为0，表示无错误
   }
   else//状态为2，3，则开始纠错；状态2表示校验位错？？？？
   {    
    //首先读取错误个数,读取状态寄存器的第16、17bit
    numE=(EMIFA_NANDFSR & 0x00030000)>>16;

    switch(numE)
    {
      case 3:   // Four errors
        addOffset = 519 - ( (EMIFA_NANDERRADD2 & (0x03FF0000))>>16 );
        if (addOffset > 511) return 1;
        corrValue = (EMIFA_NANDERRVAL2 & (0x03FF0000))>>16;
        arrDat[addOffset] ^= (Uint8)corrValue;
        // Fall through to case 2
      case 2:     // Three errors
        addOffset = 519 - (EMIFA_NANDERRADD2 & (0x000003FF));
        if (addOffset > 511) return 1;
        corrValue = EMIFA_NANDERRVAL2 & (0x000003FF);
        arrDat[addOffset] ^= (Uint8)corrValue;
        // Fall through to case 1
      case 1:     // Two errors
        addOffset = 519 - ( (EMIFA_NANDERRADD1 & (0x03FF0000))>>16 );
        if (addOffset > 511) return 1;
        corrValue = (EMIFA_NANDERRVAL1 & (0x03FF0000))>>16;
        arrDat[addOffset] ^= (Uint8)corrValue;        
        // Fall through to case 0
      case 0:     // One error
        addOffset = 519 - (EMIFA_NANDERRADD1 & (0x000003FF));
        if (addOffset > 511) return 1;
        corrValue = EMIFA_NANDERRVAL1 & (0x3FF);
        arrDat[addOffset] ^= (Uint8)corrValue;
        break;
    }
    return 0;
  }   

}



//Main函数里的主调程序
memset(g_struFlashInfo.arrpgData,0,sizeof(g_struFlashInfo.arrpgData));
_NANDFLASH_eraseBlock(6144,1);
_NANDFLASH_readPage_1(6144*128,(Uint32)g_struFlashInfo.arrpgData);

memset(g_struFlashInfo.arrpgData,0,sizeof(g_struFlashInfo.arrpgData));
i=0;
for(i=0;i<8;i++)
   {
      memset(g_struFlashInfo.arrpgData+i*512,i+1,512);
   }

_NANDFLASH_writePage_ECC_1(6144*128,(Uint32)g_struFlashInfo.arrpgData);

memset(g_struFlashInfo.arrpgData,0,sizeof(g_struFlashInfo.arrpgData));
_NANDFLASH_readPage_1(6144*128,(Uint32)g_struFlashInfo.arrpgData);//该函数未启用ECC

memset(g_struFlashInfo.arrpgData,0,sizeof(g_struFlashInfo.arrpgData));
_NANDFLASH_readPage_ECC_1(6144*128,(Uint32)g_struFlashInfo.arrpgData);
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