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1 Introduction Contents
At the time of menufacturing a hardware board, no datais — pogean 11T

available onthe NAND Flash. During the engineering stage, 3. ReviSONHIStOry ............................ 14
the Advanced ToolKit (ATK) isused to download the XLDR

and EBOQT (for WinCE) to the board, and then the board

canberun. But, using ATK to download thefull run-time NK

image istoo slow and not appropriate for mass production.

For mass production, the NAND Fash must be programmed
with the ROM programmer, prior to mounting it onto to the
Printed Circuit Board (PCB). The XLDR, EBOOT, and NK
must also be programmed into the NAND Flash
simultaneously.

To work with most of the vendors of ROM programmer, the
bad block skip format is used to program the NAND Flash
data, and all the main data and the spare datais provided to
the ROM programmer. Hence, the programmer need not
worry about the ECC method, and canjust program thegiven
data to the NAND Flash.

This application note discusses methods to:

* Program the full run-time image to NAND Flash by
using the ROM programmer.
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* Prepare the full run-time image files with the format supported by the ROM programmer.

The reference codes given in this application note are based on Freescale’si.MX27ADS F15 BSP, and
Micron 2 Kbyte page size NAND Flash MT29F4GO8SABC.

2 Design References

This section includes the framework description and a porting example. It also describesthe NAND Flash
driver modification and the NAND Dump application with the help of code, and finally providesthe T9000
programmer settings.

2.1 Framework Description

The following key points must be considered to make the programmed run-time image executabl e:

» Eachregion (XLDR, EBOOT, NK, and so on) can work with flexible start block address, but not
with afixed block address.

» The storage region and the bad block table must be created while running the program for the first
time, since it is difficult for the programmer to process them.

* Thedumped run-timeimagefile must include all the main dataand the spare data (Thisis different
for the initial image file).
2.2 Porting Example
In this section, the WinCE system NAND Flash layout is considered as an example:

Table 1 showsthe NAND Flash layout.
Table 1. NAND Flash Layout

XLDR EBOOT IPL NK Storage BOOT
(FATFS) CONFIG

The WinCE system is based on the 2 Kbyte page NAND Flash (MT29F4GO8ABC, atotal of 4096 blocks)
starting from the NAND Flash block 0 which is XLDR (one block), followed by EBOOT (two blocks),
IPL (two blocks), NK (20 Mbyte, 160 blocks), and the BOOT CONFIG data which isthe last block. The
storage region is between the NK and BOOT CONFIG blocks.

For the final run-time image, the XLDR, EBOOT, IPL, and NK regions are read-only regions. These data
must be programmed by the ROM programmer, and the data constitutes a total of 165 NAND blocks.

If all the NAND Flash blocks are good blocks, then the corresponding NAND Flash addresses are as
follows:

» Block 0—XLDR

* Block 1-2—EBOOT

» Block 34—IPL

» Block 5-164—NK

* Block 1654094—Sorage
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In thisideal case, the programmer programmed the entire 165 blocks of NAND Flash block by block.

Assume that there are bad blocks—1,3,5,7,10, and 100—and the corresponding NAND Flash addresses
for these bad blocks are as follows:

Block 0—XLDR

Block 2, 4—EBOOT

Block 6, 8—IPL

Block 9, 11-99, 101-170—NK
Block 171-4094—Storage
Block 4095—BOOT CONFIG

In this case, the programmer skips the bad blocks, but processes the entire 171 blocks, although the raw
data consists of only 165 blocks.

In the above two cases, the starting block addresses for the regions EBOOT, IPL, NK, and Storage are
different.

Hence, the BSP must be modified to support these different starting block addresses. Thisimpliesthat the
EBOOT region must start from the second good block and not the second block, and the NK region must
start from the sixth good block and not the sixth block, and so on.

Inthe EBOOT and BSP code, the programmer must cal culate the starting address as the macros cannot be
used to define the starting block address. For the ending block address of each region, the bad blocks also
must be considered. The ending block address should be "start block address' + "region size" + "bad

blocksin the region".

start Bl ockl D = | MAGE_BOOT_EBOOTI MAGE_NAND_OFFSET / fl ashl nfo. dwByt esPer Bl ock; //
code is incorrect.

The following code snippet is used to calculate the start block:

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

Function: NANDGet Real Bl ockAddr ess

This function find the real nand flash bl ock address fromthe input |ogical
address, skip bad blocks. If there's no bad block, the read bl ock address is
sane as the | ogical address.

Par anet er s:
dwBl ockLogAddr ess
[in] Nand bl ock |ogical address in flash menory.

Returns:
If success, return the real block address, skipped bad bl ocks.
If failure, return I NVALI D_BLOCK_I D.

stati c DWORD NANDGet Real Bl ockAddr ess( DWORD dwBl ockLogAddr ess)

{

Fl ashl nfo flashlnfo;
BLOCK_| D bl ockl D, endBl ockl D, badbl ockNum
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/] Check for NAND device availability
i f(!g_bNandExi st)

{
EdbgQut put DebugSt ri ng( " WARNI NG: NAND devi ce doesn't exi st - unable to get real
bl ock address.\r\n");
return (1 NVALI D BLOCK I D);
}
i f(!FMD_GetlInfo(& I ashlnfo))
{
EdbgQut put DebugStri ng("ERROR: Unabl e to get NAND flash information.\r\n");
return (1 NVALI D BLOCK I D);
}
endBl ockl D = dwBl ockLogAddr ess;
badbl ockNum = 0;
for(blocklD = 0; blocklD < endBl ockl D; bl ockl D ++)
{
i f (bl ockl D >= fl ashl nf o. dwNunBIl ocks)

{
}
i f (FMD_Get Bl ockSt at us( bl ockl D) == BLOCK_STATUS_BAD)
{

0x%].\r\n", blocklD);

return (1 NVALI D _BLOCK_I D);

EdbgQut put DebugString("1 NFO Found bad NAND flash bl ock

endBl ockl D ++;
badbl ockNum ++;

}
}
return (dwBl ockLogAddr ess + badbl ockNum);

}
start Bl ockl D = NANDGet Real Bl ockAddr ess( | MAGE_BOOT_EBQOOTI MAGE_NAND_OFFSET /
fl ashl nf o. dwByt esPer Bl ock) ;

Sincethe XLDR, EBOQT, IPL, and NK are the only regions that are programmed, the BOOT CONFIG
region is not available for programming. Also, the Storage region is not formatted. WWhen booting up the
WinCE system for the first time, the EBOOT can set the default BOOT CONFIG data, and the NK region
can create a partition and format it automatically. By thistime, al the functions are ready to run.

The most important step in this solution isto prepare the image file for the ROM programmer, whichisas
follows:

Table 2 shows the main space data and the spare space data of the MT29FAGOSABC NAND Flash page
in bytes.

Table 2. Main Space and Spare Space Data (in bytes)

2048 bytes 64 bytes

While using the ROM programmer to read/write the NAND Flash, the data in each page is divided into
two parts—the first 2048 bytes represent the main space data and the remaining 64 bytes represent the
gpare space data. Also, the bad block flag is the first byte in the 64 bytes of spare data.

But for Freescale NAND Flash Controller (NFC), when reading/writing the NAND Flash page, the raw
NAND page (2048 + 64 bytes) is processed as shown in Table 3:
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Table 3 showsthe NAND Flash page layout.
Table 3. NAND Flash Page Layout

512 bytes |16 bytes 512 bytes | 16 bytes 512 bytes |16 bytes 512 bytes 16 bytes

Thisimplies that, when writing 2048 bytes of user datainto the NAND Flash by the NFC, the datais
divided into four discontinuous 512 bytes. Also, when reading/writing data to the ROM programmer, the
2048 bytes of main spacedataissplitinto "512 MData+ 16 SData+ 512 MData + 16 SData + 512 MData
+ 16 SData + 464 MData" and the 64 bytes of spare space datais split into "48 MData + 16 SData".

For the BISWAP in WinCE, thefirst byte of the 48 MDatais the bad block and thereal datain thisbyteis
at the fifth byte of the 16 SData. M Data implies the user data and SData implies the spare data, and in
WinCE, they include the sector information and ECC data.

o, if the ROM programmer is provided with only an imagefile (in WinCE, it isNK.NBO, the user data),
thenitisvery difficult for the programmer to process. An easy and reliable way is to provide a combined
file, which includes all the user data, WinCE sector information data, and the ECC data. The ROM
programmer just programs this combined file into the target NAND blocks, and the programmer need not
worry about the BISWAP, bad block table, or ECC. All the datathat should be programmed into theNAND
Flash spare space are already included in the combined source file.

When preparing the combined file for the ROM programmer, it isrequired to dump theraw NAND Flash
data from a workable device.

In WinCE NAND Flash driver, a new function NanbbunpBl ock() 1S added to implement the dump block
data function, and an application Nandbunp calls Devicel OCTL to make the NAND driver to dump the
Flash data block by block, and writeinto afile.

2.3 NAND Flash Driver Modification

The following code snippet is the reference code added in the NAND Flash driver. Here, anew 1 ocTL is
defined for the dump function:

#def i ne | OCTL_FND_DUMP_NAND | OCTL_DI SK_USER(17)

R e T R
11

/1 Function: NANDGet Real Bl ockAddr ess

I

/1 This function find the real nand flash bl ock address fromthe input I|ogical
/1 address, skip bad blocks. If there's no bad block, the read bl ock address is
/1 same as the |ogical address.

11

/'l Paraneters:

I dwBl ockLogAddr ess

I [in] Nand bl ock |ogical address in flash nmenory.

11

/'l Returns:

/1 If success, return the real block address, skipped bad bl ocks.

I If failure, return I NVALI D_BLOCK_I D.

11
e e

static DWORD NANDGet Real Bl ockAddr ess( DWORD dwBl ockLogAddr ess)
{
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BLOCK_| D bl ockl D, endBl ockl D, badbl ockNum

endBl ockl D = dwBl ockLogAddr ess;

badbl ockNum = 0;

0; bl ockl D < endBl ockl D; bl ockl D ++)

for(blockl D
{
i f (bl ockl D >= NAND_BLOCK_CNT)
{
return (I NVALI D BLOCK_ I D);
}
i f (FMD_Get Bl ockSt at us( bl ockl D) == BLOCK_STATUS_BAD)
{
endBl ockl D ++;
badbl ockNum ++;
}
}
return (dwBl ockLogAddress + badbl ockNum);
}
e T T R TR
I
/1 Function: NFCDunpSpare
I
/1 This function reads the NAND flash controller spare area.
/1
/'l Paraneters:
/1 pSect or Spar eBuf f
I [out] Buffer containing sector spare data read.
/1
/'l Returns:
/1 None.
I
e e
static VO D NFCDunpSpar e( LPBYTE pSect or Spar eBuf f)
{

i f (pSectorSpareBuff !'= NULL)

{
mencpy( pSect or Spar eBuf f, ( PBYTE) (&_pNFC >SPARE[ 0] [0]),
NAND_PAGE_SPARE_SI ZE) ;

—

/1

/1 Function: NFCDunpSector

/1

/1 This function reads the requested sector data and netadata fromthe
/1 flash nedia.

/1

/1 Paraneters:

/1 start Sect or Addr

/1 [in] The starting physical sector address to read.

/1

I pSect or Buf f

I [out] Pointer to the buffer that contains the sector data read
/1 fromflash menory. Set to NULL if this data is not needed.
/1

I pSect or Spar eBuf f

I [out] Buffer for an array of all spare sector data. There
/1 are 16 bytes spare data for every sector that is to be read.
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/1 Set to NULL if this data is not needed.

11

/1 dwNunSect or s

I [in] Nunber of sectors to read.

I

/!l Returns:

/1 Ret urns TRUE on success. Returns FALSE on failure.
11

static BOOL NFCDunpSect or (SECTOR_ADDR st art Sect or Addr, LPBYTE pSect or Buf f,
Sect or Spar eBuf f, DWORD dwNunSect or s)
{
SECTOR_ADDR Sect or Addr = start Sect or Addr;
BOOL bSeqRead = FALSE;
int i;
U NT32 PageAddr;
U NT32 Col Addr;
I RETAI LMSG( 1, (TEXT("NFCDunpSector() start.\r\n")));
I RETAI LMS( 1, (TEXT("SectorAddr = %d.\r\n"), SectorAddr));
if((pSectorBuff == NULL) && (pSector SpareBuff == NULL))
return FALSE;
NFCSet Cl ock( TRUE) ;
whi | e(dwNunSectors --)

{
PageAddr = Sector Addr;
Col Addr = 0;
i f(pSectorBuff != NULL)
{

Design References

LPBYTE

/1 If read access requires command and address to be sent

i f(!bSegRead)

{
NF_CVD( CVD_READ) ; /1 Send page read command.
NF_ADDR_COL( Col Addr);// Send col umm address
NF_ADDR_PAGE( PageAddr);// Send page address
#i f def NAND_LARGE_PAGE
NF_CMD( CMD_READ_2CYCLE) ; // Send 2nd cycl e read command
#endi f
}
/1 Read page data into NFC buffer
for(i = 0; i < NAND PAGE_SIZE / NANDFC MAI N _BUFFER SI ZE; i ++)
{
NF_BUF_ADDR(i ) ;
NF_RD_PAGE() ;
/] Check for uncorrectable ECC errors in nain and spare
ar eas
i f (EXTREGL6BF( &( g_pNFC- >ECC_STATUS_RESULT),
NANDFC_ECC_STATUS RESULT_ERM) == NANDFC _ECC_STATUS RESULT_ERM 2BI T_ERR)

{

/| RETAI LMSE TRUE, (_T("Uncorrectable ECC error at

Sector address: Ox%.\r\n"), SectorAddr));
NFCSet Cl ock( FALSE) ;
return FALSE;

}
}
/1 Move page data from NFC buffer sector buffer
i f(pSectorBuff != NULL)
{

Program NAND with ROM Programmer Implementation Guide, Rev. 0
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NFCReadMai n( pSect or Buf f) ;
pSect or Buf f += NAND_PACE_SI ZE;

}
i f(pSectorSpareBuff != NULL)
{
NFCDunpSpar e( pSect or Spar eBuf f) ;
pSect or Spar eBuf f += NAND_PAGE_SPARE_SI ZE;
}
}
el se if(pSectorSpareBuff != NULL)
{

NF_BUF_ADDR(0) ;

#i fndef NAND_LARGE_PAGE

#el se

#endi f

}

NF_CVD( CMD_READ?) ; /'l Send spare read command.
NF_ADDR_COL( Col Addr);// Send colum address
NF_ADDR_PAGE( PageAddr) ;// Send page address

Col Addr = NAND PAGE_SI ZE + 16 * 3;

NF_CVD( CVD_READ) ; /'l Send read comand
NF_ADDR_COL( Col Addr);// Send colum address
NF_ADDR_PAGE( PageAddr);// Send page address

NF_CVD( CVD_READ_2CYCLE) ;// Send 2nd cycl e read comand

/1l Read page data into NFC buffer
NF_RD_SPARE() ;
NFCDunpSpar e( pSect or Spar eBuf f) ;
pSect or Spar eBuf f += NAND_PAGE_SPARE_SI ZE;
}
++ Sect or Addr ;
bSeqRead = NF_READ_SEQ( Sect or Addr) ;

NFCSet Cl ock( FALSE) ;
I RETAI LMSE( 1, (TEXT("NFCDunpSector() end.\r\n")));
return TRUE;

}

[ wmmmmmmeeaeee

I
/1 Function:
11

NANDDunpBI ock

/1 This function read bl ock data from Nandfl ash

11

/1l Paraneters:

/1 dwTar get Bl ock
I [in] Block address in flash nenory to be read.

11
11 pMai n

I [out] Buffer for mmin data.

11

/1 pSpar e

I [out] Buffer for spare data.

I
/!l Returns:

/1 TRUE i ndi cates success. FALSE indicates failure.

11

BOCL NANDDunpBl ock( DWORD dwrTar get Bl ock, BYTE *pMai n, BYTE *pSpare)

{
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BLOCK_I D bl ockl D;

SECTOR_ADDR sect or Addr ;

DWORD dwBl ock St at e;

/1 Calcul ate the physical block

bl ockl D = NANDCet Real Bl ockAddr ess( dwTar get Bl ock) ;

RETAI LMSG( 1, (TEXT("INFO: Dunp NAND flash blocks [0x%].\r\n"), blockliD));
whi | e(bl ockl D < NAND_BLOCK_CNT)

{
dwBl ockSt at e = FMD_Get Bl ockSt at us( bl ockl D) ;
i f(dwBl ockState == BLOCK_STATUS_BAD)
{
bl ockl D ++;
conti nue;
}
el se
{
break;
}
}

/] Compute sector address based on current physical block

sector Addr = BLOCK _TO_SECTOR( bl ockl D);

i f (! NFCDunpSect or (sect or Addr, pMain, pSpare, NAND_PAGE_CNT))

{
RETAI LMSG( 1, (TEXT("\r\nERROR Failed to dunmp nand.\r\n")));
return (FALSE);

}
return (TRUE);

}
BOCOL FMD_CEM oContr ol (DAWORD dwl oCont r ol Code, PBYTE pl nBuf, DWORD nl nBuf Si ze, PBYTE pCQut Buf,
DWORD nCut Buf Si ze, PDWORD pByt esRet ur ned)
{
BOOL bRet = FALSE;
DWORD dwEr r or Code = ERROR_SUCCESS;
UPDATE_PACKAGE * pPackage = NULL;
DWORD dwTar get Bl ock;
EBOOT_CFG eBoot Cfg = {0};
I RETAI LMSG( 1, (TEXT("OEMFMD_Ceml oControl () start.\r\n")));
I RETAI LMS( 1, (TEXT("dw oControl Code = Ox%.\r\n"), dw oContr ol Code));
swi t ch(dwl oCont r ol Code)
{
case | OCTL_FMD_DUMP_NAND:
RETAI LMSG( 1, (TEXT("INFQO |1 OCTL_FMD_DUMP_NAND.\r\n")));
if((plnBuf == NULL) || (nlnBufSize < sizeof (DWORD)) || (pQutBuf ==
NULL) || (nQutBufSize < NAND _BLOCK_SIZE + NAND PAGE_SPARE_SI ZE * NAND_PAGE_CNT))

{
dwEr r or Code = ERROR_| NVALI D_PARAMETER,
i f (pByt esRet ur ned)
{
*pByt esReturned = sizeof (DWORD);
}
br eak;
}

dwTar get Bl ock = *( (DWORD *) pl nBuf);
bRet = NANDDunpBl ock(dwTar get Bl ock, pQutBuf, pQutBuf +
NAND BLOCK_SI ZE) ;
br eak;
def aul t:
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dwEr r or Code = ERROR_NOT_SUPPORTED;
br eak;

i f (bRet == FALSE)
Set Last Er r or (dwEr r or Code) ;
/1 RETAI LMSG( 1, (TEXT("OEMFMD_Ceml oControl () end.\r\n")));
return bRet;

24 NAND Dump Application

The following is the sample code of the Nandbunp application. To fit different ROM programmers, the
NAND data is dumped into two formats:

» Two fileformat—one for the main space data and other for the spare space data

* Onefile format—the combined file format: 2 Kbyte main data + 64 Kbyte spare data + 2 Kbyte
main data + 64 Kbyte sparedata + ... ...

Inthisexample, thetotal dumped datacomprises 165 blocks, starting from block 0. Here, 165 blocksimply
165 good block data. If there are no bad blocks from block O to block 164, then the total processed blocks
are 165. Supposing there are two bad blocks, then the total processed blocks are 165+2:

#i ncl ude <wi ndows. h>

#i ncl ude <ceddk. h>

#i ncl ude <Storengr. h>

#i ncl ude <di ski o. h>

#i ncl ude "bsp. h"

#i ncl ude "socarm types. h"
#i ncl ude "nx27_gpi 0. h"

#i ncl ude "nx27_ddk. h"

#i ncl ude "MI29F4G08ABC. h"

#def i ne NAND_READ BLOCK_STARTO

#def i ne NAND_READ_BLOCK_NUNMBERS( (| MAGE_BOOT_XLDRI MAGE_NAND S| ZE +
| MAGE_BOOT_EBCOTI MAGE_NAND S| ZE + | MAGE_BOOT | PLI MAGE_NAND SI ZE +
| MAGE_BOOT_NKI MAGE_NAND_SI ZE) / NAND_BLOCK_SI ZE)

#def i ne 1 OCTL_FMD_DUMP_NAND | OCTL_DI SK_USER(17)

static BOOL DunpToFil e( DADRD dwFi | eNum)

{
HANDLE hDevice = | NVALI D_HANDLE VALUE;
BYTE * pDat aBuf fer = NULL;
TCHAR pszMai nFi |l eNane[] = TEXT("\\ ROM MAGE. | MG");
TCHAR pszSpareFil eNane[] = TEXT("\\ROM MAGE. SPR") ;
TCHAR pszConposeFil eNanme[] = TEXT("\\ ROM MAGE. BI N') ;
HANDLE hMai nFile = | NVALI D_HANDLE VALUE;
HANDLE hSpareFile = | NVALI D_HANDLE_VALUE;

DWORD dwBl ock, i, dwBufferSize;
DWORD dwByt esRequi r ed;
BOOL bRet ;

if(dwFileNum < 1 || dwFileNum > 2)

{
RETAI LMSGE( 1, (TEXT("Invalid file number.\r\n")));

return FALSE;
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RETAI LMSG(1, (TEXT("Dunp Start.\r\n")));
Del et eFi | e( pszMai nFi | eNane) ;
Del et eFi | e( pszSpar eFi | eNane) ;
Del et eFi | e( pszConposeFi | eNane) ;
Sl eep(1);
dwBuf f er Si ze = NAND_BLOCK_SI ZE + NAND_PAGE_SPARE_SI ZE * NAND_PAGE_CNT;
pDat aBuffer = (BYTE *)nal | oc(dwBufferSi ze);
i f (pDat aBuf fer == NULL)
{
RETAI LMSGE( 1, (TEXT("Failed to nmalloc buffer.")));
return FALSE;
}
/1 Open device
hDevi ce = OpenStore( TEXT("NSFl ash"));
i f(hDevice == | NVALI D_HANDLE_VAL UE)
{
hDevi ce = CreateFil e(
TEXT("DSK1: "),
GENERI C_READ | GENERI C WRI TE,
FI LE_SHARE_READ | FILE_SHARE WR TE,
NULL,
OPEN_EXI STI NG,
FI LE_ATTRI BUTE_NORMAL | FI LE_FLAG OVERLAPPED,
I NVALI D_HANDLE_VALUE) ;
i f(hDevice == | NVALI D_HANDLE_VALUE)
{
RETAI LMSG( 1, (TEXT("Can't find nand flash driver.\r\n")));
free((va D *) pbDat aBuffer);
return FALSE;

}

RETAI LMSG( 1, (TEXT("CreateFile for DSK1l: successfully.\r\n")));
}
el se
{

RETAI LMSG( 1, (TEXT("OpenStore for NSFl ash successfully.\r\n")));
}

/1 Dunmp Block Main Data and spare
i f(dwFileNum == 2)

{
hMai nFil e = CreateFil e(pszMai nFi | eNane, GENERI C WRI TE, 0, NULL, CREATE_NEW
FI LE_ATTRI BUTE_NORMAL, NULL);
hSpareFil e = Creat eFi | e(pszSpar eFi | eName, GENERI C_ WRI TE, 0, NULL, CREATE_NEW
FI LE_ATTRI BUTE_NORMAL, NULL);
}

el se

{
hMai nFil e = CreateFil e(pszConposeFi | eName, GENERIC WRI TE, 0, NULL,
CREATE_NEW FI LE_ATTRI BUTE_NORMAL, NULL);

}
for(dwBl ock = NAND READ BLOCK_START; dwBl ock < NAND READ BLOCK START +
NAND_READ BLOCK_NUMBERS; dwBl ock ++)

{
bRet = Devi cel oControl (hDevi ce, | OCTL_FMD_DUMP_NAND, &dwBl ock, sizeof (DWORD),
pDat aBuf f er, dwBufferSi ze, &JwBytesRequired, NULL);
i f(bRet == TRUE)
{
for(i = 0; i < NAND PAGE CNT; i ++)
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NAND PAGE_SPARE_SI ZE) + NAND BLOCK_SI ZE + (16 * 0),

NAND PAGE_SPARE_SI ZE) + NAND BLOCK_SI ZE + (16 * 1),

/! Wite Main data
i f(hMainFile !'= | NVALI D_HANDLE_VALUE)

{

WiteFile(hMainFile, pDataBuffer + (i *
NAND PAGE SIZE) + (512 * 0), 512, &dwBytesRequired, NULL);
WiteFile(hMainFile, pDataBuffer + (i *

16, &dwByt esRequired, NULL);

WiteFile(hMainFile, pDataBuffer + (i *
NAND PAGE SIZE) + (512 * 1), 512, &dwBytesRequired, NULL);
WiteFile(hMainFile, pDataBuffer + (i *

16, &dwByt esRequired, NULL);

WiteFile(hMainFile, pDataBuffer + (i *
NAND PAGE SIZE) + (512 * 2), 512, &dwBytesRequired, NULL);
WiteFile(hMainFile, pDataBuffer + (i *
NAND_PAGE_SPARE_SI ZE) + NAND BLOCK_SI ZE + (16 * 2), 16, &dwBytesRequired, NULL);

WiteFile(hMainFile, pDataBuffer + (i *
NAND_PAGE_SI ZE) + (512 * 3), (512 - 16 * 3), &JIwBytesRequired, NULL);

}
// Wite Spare data

i f (dwFi | eNum == 2)
{

i f(hSpareFile != | NVALI D_HANDLE_VALUE)

{
WiteFi | e(hSpareFile,

pDat aBuffer + (i *

NAND_PAGE_SIZE) + (512 * 3) + (512 - 16 * 3), (16 * 3), &dwBytesRequired, NULL);

NAND PAGE_SPARE_SI ZE) + NAND BLOCK_SI ZE + (16 * 3),

WiteFi | e(hSpareFile,

pDat aBuffer + (i *

16, &dwBytesRequired, NULL);

}
}
el se
{
if(hMainFile !'= | NVALI D_HANDLE_VALUE)
{
WiteFi |l e(hMainFile, pDataBuffer + (i *
NAND PAGE SIZE) + (512 * 3) + (512 - 16 * 3), (16 * 3), &JwBytesRequired, NULL);
WiteFi |l e(hMainFile, pDataBuffer + (i *
NAND_PAGE_SPARE_SI ZE) + NAND BLOCK_SI ZE + (16 * 3), 16, &dwBytesRequired, NULL);
}
}
}
}
el se
{
RETAI LMSG( 1, (TEXT("Read Block % failed.\r\n"), dwBlock));
}
}
if(hMainFile !'= | NVALI D_HANDLE_VALUE)
{
Cl oseHandl e(hMai nFi | e) ;
}
i f(hSpareFile ! = I NVALI D_HANDLE_VALUE)
{
Cl oseHandl e(hSpareFil e);
}

free((VvVA D *)pDat aBuffer);
RETAI LMS( 1, (TEXT("Dunmp finished.\r\n")));
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return TRUE;

int WNAPI W nMai n(
HI NSTANCE hi nst ,
HI NSTANCE hi nst Pr ev,
LPWSTR szCndLi ne,

int i CrdShow
)
{
I DunmpToFile(2); // This will dunp the NAND into two files, one for nmain data and one

for spare data.

DunmpToFile(1); // This will dunp the NAND into one file, 2Kbyte main data + 64Kbyte
spare data + 2Kbyte nmain data + 64Kbyte spare data + ......

return O;

}

2.5 T9000 Programmer Setting

T9000 isaROM programmer and the details are available at http://www.sinaentek.com/.

As an example, the dumped NAND Flash fileis 165 (OxA5) blocksin one combined file format. The
rRoM MAGE. BI N fileis 22,302,720 bytes (165 x (128 Kbyte + 4 Kbyte)) in size.

Figure 1 shows the T9000 programmer settings.

ConfigWord -". |
FPagel l
LUBA start block: DD Size of UBA blocks: DOAS
RBA start block: oF20 Size of RBA blocks: o010
Boot start block: D0 Size of Boot blocks: oo
Spare Area{ECC) Bad Block Handing Mode
v lsed f+ Skip bad block
i~ Reserved ECC Disabled " Reserved block
" Reserved,ECC Enabled i Wiite Ower bad block
" Partition
Boot Check Assert
17 Enable
s Disable

Ok I Cancel | Help

Figure 1. T9000 Programmer Settings
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3 Revision History

Table 4 provides arevision history for this application note.

Table 4. Document Revision History

Rev. )
Number Date Substantive Change(s)
0 05/2010 | Initial release
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