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Austin, TX
This application note describes how to incorporate a new ~ Contents
NAND Flash model in acustom designusing the iMX25 ;- (RCRE o
and Windows Embedded CE 6.0. A. NAND Flash Parameters ..................... 11

Most custom boardsincorporate several componentsthat are
not 100% compatible with Freescale's Board Support
Package (BSP). Frequently, the new i.M X hardware designs
use different components, when compared to the ones used
on Freescale development tool. In general, memory
suppliers promote changes on their product portfolio very
often. Therefore, memorieslike DDR, Nand Flash, and NOR
Flash technologies are often replaced by modelswhich are
not supported by Freescale’'s BSP drivers. This application
note isintended to be aguidelineto include new Nand Flash
models to the Freescale's BSP.

WinCE and Eboot share the samelow level driver (Figure 1)
on the Nand Flash implementation. When a new memory
model isincorporated, most of the changes are done in the
Flash Media Driver (FMD) layer. After building this layer,
both Eboot and NK images support the new flash memory.

The Xloader (XLDR) available on the Freescale BSP does
not use FMD and due to this, some changes are done to the
XLDR code.
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Implementation

Figure 1 shows the driver architecture of WinCE 6.0 and Eboot on NAND Flash implementation.
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Figure 1. Driver Architecture of WinCE 6.0 and Eboot on NAND Flash Implementation

Implementation

The following section explains how to implement the NAND Flash.

1.1

Nand Flash Parameter Definition

The following are the parameter definitions, which must be configured when a new Nand Flash is added
and these parameters are found on the Nand Flash specification document.

NAND MARKER—Manufacture’s 1D code

NAND DEVICE ID—Device ID code

NAND BLOCK COUNT—Total number of blocks contained on the Flash
NAND PAGE COUNT—Total number of pages contained on the Flash
NAND PAGE SIZE—Size of each page

NAND SPARE SIZE—Total size of spare area contained in asingle page
NAND BUSWIDTH—Size of databus

BBl MAIN ADDR—Address page where the BBI islocated (See Section A.2, “BBI MAIN
ADDR”)

BBI NUM—Number of pagesin a block that contains the BBI (See Section A.3, “BBI NUM”)
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» BBIMarkPage[]—Defines the page(s) where the BBI is/are located in ablock (See Section A 4,
“BBIMarkPage”)

1.2 Inclusion of New NAND Flash Models

The following steps show how to include anew NAND Flash model by modifying the FMD filesand the
XLDR code.
NOTE
Ensure that the i.MX25 BSPisinstalled on the Visual Studio 2005.
1. Extract thefollowing information from the NAND Flash specification. For more information, see

Section 1.1, “NAND Flash Parameter Definition.”

— NAND MARKER

— NAND DEVICE ID

— NAND BLOCK COUNT

— NAND PAGE COUNT

— NAND PAGE SIZE

— NAND SPARE SIZE

— NAND BUSWIDTH

— BBI MAIN ADDR

— BBI NUM

— BBIMarkPage

2. Create anew header file with the following information below, name it with the NAND Flash part
number. (For example - kaLAGosuom h). Store thisfilein the following location:

\ W NCE600\ PLATFCRM COMMOM SRC\ SOC\ COMMON_FSL_V2_PDK1_x\ NAND\ | NC\

The empty values marked with red X’s and red arrows should be filled with the information
extracted from the NAND Flash model specification.

#i fndef __ KOLAGOSWOM H _ -> __Header File Name_H _

#define _ KOLAGOSUOM H -> _Header File Name_H

/1 NAND Fl ash Chip CVD

#define CVD_READI D (0x90) /!l Read ID

#def i ne CMD_READ (0x00) /!l Read data 1st cycle
#def i ne CVD_READ2 (0x30) /1l Read data 2nd cycle
#def i ne CVMD_RESET (OxFF) /1 Reset

#def i ne CVMD_ERASE (0x60) /'l Erase setup

#def i ne CVD_ERASE2 (0xDO0) /] Erase

#define CVMD_WRI TE (0x80) /'l Sequential data input
#define CVD_WRI TE2 (0x10) /'l Program

#def i ne CVMD_STATUS (0x70) /! Read status

/1 NAND Fl ash Chip Size

#def i ne NAND_BLOCK_CNT ( XXXX) -> NAND BLOCK COUNT
#def i ne NAND_PAGE_CNT ( XXX) -> NAND PAGE COUNT
#def i ne NAND_PAGE_SI ZE ( XXXX) -> NAND PAGE SI ZE
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#def i ne NAND_SPARE_SI ZE (XX) -> NAND SPARE S| ZE

#defi ne NAND_ BUS_W DTH (X) -> BUS W DTH

/1 NAND Fl ash Chip

#define NAND NUM OF_CS (1)

/1 NAND Flash Chip ID

#def i ne NAND_MAKER_CODE (0xXX) -> NAND MARKER

#def i ne NAND_DEVI CE_CODE (0xXX) -> NAND DEVICE I D

#define NAND | D_CCDE ((NAND_DEVI CE_CODE << 8) | NAND_MAKER CODE)
/1 NAND Fl ash Chip Operation Status

#define NAND_STATUS_ERROR BIT  (0) // Status BitO indicates error
#defi ne NAND_STATUS_BUSY_BI T (6) /] Status Bit6 indicates busy
/1 SWAP BBI

#define BBl _MAI N_ADDR ( XXX) -> BBl MAIN ADDR

#define BBl _NUM (X) -> BBl NUM

BYTE BBI Mar kPage[ 1] = {XXX}; - > BBI Mar kPage

#endi f

3. Create anew includefile with the following information below, nameit with the NAND flash part
number. (For example - kaLAGo8UOM i nc). Store thisfilein the following location:

\ W NCE600\ PLATFORM COVMMON SRC\ SOC\ COMMON_FSL_V2_PDK1_x\ NAND\ | NC\
The empty values marked with red X’s and red arrows should be filled with the information
extracted from the NAND Flash model specification.

; File: KI9LA®R8UOM i nc

; Cont ai ns definitions for KOLAGOS8UOM NAND
; flash menory devi ce.

CVD_READI D EQU 0x90 ; Read ID

CVMD_READ EQU 0x00 ; Read data field
CVD_READ2CYCLE EQU 0x30 ; Read CMD second cycl e
CVD_READ2 EQU 0x50 ; Read spare field

CVD_RESET EQU OxFF ; Reset

CVD_ERASE EQU 0x60 ; Erase setup

CVD_ERASE2 EQU 0x DO ; Erase

CVMD_WRI TE EQU 0x80 ; Sequential data input

CVD_WRI TE2 EQU 0x10 ; Program

CMD_STATUS EQU 0x70 ; Read status
NAND_PAGE_CNT_LSH EQU (X) -> NAND PAGE COUNT, in this format 2°x
NAND_PAGE_SI ZE LSH EQU (X) -> NAND PAGE SIZE, in this format 2°x
NAND_BLOCK_SI ZE_LSH EQU ( NAND_PAGE_CNT_LSH+NAND_PAGE_SI ZE_LSH)
NAND_PAGE_CNT EQU (1 << NAND PAGE_CNT_LSH)

NAND_PAGE_SI ZE EQU (1 << NAND PAGE_SI ZE_LSH)

NAND_BLOCK_SI ZE EQU (1 << NAND BLOCK_SI ZE_LSH)

NAND_BLOCK_CNT EQU ( XXXX) -> NAND BLOCK COUNT
NAND_SPARE_SI ZE EQU (XX) -> NAND SPARE S| ZE

BBl _PAGE_NUM EQU (X) -> BBl NUM

BBl _PACGE_ADDR_1 EQU (NAND_PAGE_CNT - 1) ; NAND fl ash bbi page address
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BBl _PACGE_ADDR_2 EQU (NAND_PAGE_CNT - 1) ; NAND fl ash bbi page address
NUM_OF NAND_DEVI CES EQU 1 ; Number of NAND devi ce

NUM_OF NAND DEVI CES_LSH EQU 0 ;

NAND_BUS_W DTH EQU X -> BUS W DTH

4. Modify the header file - nandbsp. h located at:
\ W NCE600\ PLATFORM i MX25- 3DS- PDK1_x\ SRC\ COMVON NANDFMD\ nandbsp. h and add the creat ed. h
file from the step above. The following is the modified example and the changes are marked in
bold.

I

/] Copyright (c) Mcrosoft Corporation. Al rights reserved.

/1

I

/1 Use of this source code is subject to the terms of the Mcrosoft end-user

/1 license agreenent (EULA) under which you licensed this SOFTWARE PRODUCT.

/1 1f you did not accept the terns of the EULA, you are not authorized to use
/1 this source code. For a copy of the EULA, please see the LI CENSE. RTF on your
/] install nedia.

/1
e
I

/1 Copyright (C 2007-2008, Freescal e Senmi conductor, Inc. Al Rights Reserved.
/1 THI'S SOURCE CODE, AND I TS USE AND DI STRIBUTI ON, IS SUBJECT TO THE TERMS

// AND CONDI TI ONS OF THE APPLI CABLE LI CENSE AGREEMENT

/1
e
I

/1 File: nandbsp.h

I

/] Contains definitions for FMD inplenmentati on of the SoC NAND fl ash controller
/1 and NAND nmenory device.

/1

#i fndef _ NANDBSP_H__

#define _ NANDBSP_H

#i f def BSP_NAND_K9LBGO8UOM

#i ncl ude "K9LBGO8UOM h"

#el se ifdef BSP_NAND K9LAG8UOM
#i ncl ude "K9LAGI8UOM h"

#endi f

#endi f /1 __NANDBSP_H _

5. Modify theincludefile- nandchi p. i nc located at:
\ W NCE600\ PLATFORM i MX25- 3DS- PDK1_x\ sr ¢\ BOOTLOADER\ XLDR\ NAND\ nandchi p. i nc and add the
creat ed. h file from the step above. The following is the modified example and the changes are
marked in bold.

; Copyright (C 2008-2009, Freescale Sem conductor, Inc. Al Rights Reserved.
; THI'S SOURCE CODE, AND I TS USE AND DI STRIBUTION, IS SUBJECT TO THE TERMS
; AND CONDI TI ONS OF THE APPLI CABLE LI CENSE AGREEMENT
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; File: nandchip.inc
; Cont ai ns definitions of NAND flash for XLDR access.

; Include definitions for selected NAND flash device
| F : DEF: BSP_NAND_K9LBGD8UOM
| NCLUDE K9LBGD8UWOM i nc

ELSE
| F : DEF: BSP_NAND K9LBGD8UOD
I NCLUDE K9LBGO8UOD. i nc
ELSE
I NCLUDE K9LAGO8UWOM i nc
ENDI F
ENDI F
| MAGE_XLDR_NAND_BLOCK_OFFSET EQU (0)
| MAGE_XLDR_NAND BLOCK_SI ZE EQU (1 MAGE_BOOT_BOOTI MAGE_NAND_OFFSET >>
NAND_BLOCK_SI ZE_LSH)
| MAGE_EBOOT_NAND_BLOCK_OFFSET EQU
(I MAGE_XLDR_NAND BLOCK_OFFSET+| MAGE_XLDR NAND_BLOCK_SI ZE)
NUM_SEGVENT_NAND_USED EQU ( NAND_PAGE_SI ZE/ NANDFC_MAI N_BUFF_SI ZE)
NFC BBl _MAI N_SEGVENT EQU ( NANDFC_MAI N_BUFFO_OFFSET +
NAND_PAGE_SI ZE- NANDFC_MAI N_BUFF_SI ZE)
NFC_SPARE_SEGVENT_HI GH EQU
(NANDFC_SPARE_BUFFO_OFFSET+( NUM_SEGVENT NAND_USED- 1) * NANDFC_SPARE_BUFF_SI ZE)
NFC_SPARE_SEGVENT_LOW EQU  (NFC_SPARE_SEGVENT H GH- NANDFC_SPARE_BUFF_SI ZE)
NAND BBl _COL_ADDR EQU

( (( NANDFC_MAI N_BUFF_SI ZE- ( NUM_SEGVENT_NAND_USED- 1) * ( NAND_SPARE_SI ZE/ ( NUM_SEGVENT_NAND_U
SED*2)*2))/4)*4); NAND fl ash bbi colum address

END

Edit the sour ces filelocated at:

\ W NCE600\ PLATFORM i MX25- 3DS- PDK1_x\ SRC\ COMMON NANDFMD: sour ces. Thisfile hasthe
definitions of which INCLUDE isto be selected on the nandbsp. h file. Based on the same
memory model example, the file must include the following lines of code and the changes are
marked in bold.

lif O

Copyright (C 2007-2008, Freescale Sem conductor, Inc. Al Rights Reserved.
THI'S SOURCE CODE, AND I TS USE AND DI STRIBUTION, IS SUBJECT TO THE TERMS
AND CONDI TI ONS OF THE APPLI CABLE LI CENSE AGREEMENT

lendif

TARGETNAME=nandf nd_l i b
TARGETTYPE=L| BRARY
RELEASETYPE=PLATFORM
SYNCHRONI ZE_BLOCK=1

W NCECEME1
W NCECPU=1
NOM PS16CODE=1
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| NCLUDES=\
$(1 NCLUDES) ; \
$(_PUBLI CROQOT) \ common\ oak\ dri ver s\ bl ock\ msf | ashf md\i nc; \
$(_PLATFORMROOT) \ common\ sr ¢\ soc\ $(_COMMONSOCDI R) \ nand\i nc; \
$(_PLATFORMROOT) \ common\ sr ¢\ soc\ $( _COMMONSOCDI R) \ boot \ f md\ nand

'l F "$(BSP_NAND KOLA®8UOM " == "1" -> Environnment variable to select the nmenory to
be used. This has to be nanmed the sane as in the nandbsp.h definition just added.

CDEFI NES=$( CDEFI NES) - DBSP_NAND_K9LAGO8UOM -> Modify the last part with the nanme nodel
just added on the nandbsp.h file.

I ENDI F -> End of IF definition

Il F "$(BSP_NAND_K9LBGO8UWOM" == "1"
CDEFI NES=$( CDEFI NES) - DBSP_NAND_K9LBGD8UOM

I ENDI F
SOURCES=nandbsp. cpp

7. Edit thesources filelocated at:
\ W NCE600\ PLATFORM i MX25- 3DS- PDK1_x\ sr ¢\ BOOTLOADER\ XLDR\ NAND\ sour ces. Thisfile has the
definitions of which INCLUDE isto be selected on the nandchi p. i nc file. Based on the same
memory model example, the file must include the following lines of code and the changes are
marked in bold.

'IF "$(1 MGSDMVC) " == "1" || "$(| MSCSPI FLASH)" == "1"
SKI PBUI LD=1
| ENDI F

TARGETNAME=XI dr
TARGETTYPE=PROGRAM

RELEASETYPE=PLATFCRM
EXEENTRY=St ar t Up

NOM PS16CODE=1
SYNCHRONI ZE_DRAI N=1

ADEFI NES=- pd "_TGTCPU SETS \"$(_TGTCPU)\"" $( ADEFI NES)

Il F "$(BSP_NAND_K9LBGO8WOM" == "1"

ADEFI NES=$( ADEFI NES) - pd "BSP_NAND K9LBGO8UOM SETL { TRUE}"
IELSE | F "$(BSP_NAND K9LBGD8UOD)" == "1"

ADEFI NES=$( ADEFI NES) -pd "BSP_NAND K9LBGO8UOD SETL { TRUE}"
| ELSE

ADEFI NES=$( ADEFI NES) -pd "BSP_NAND K9LAGO8UOM SETL { TRUE}"
| ENDI F

| NCLUDES=\

$(1 NCLUDES) ; \
$( _PLATFORMROOT) \ common\ sr ¢\ soc\ $( _COVMONSOCDI R) \ nand\i nc

LDEFI NES=$( LDEFI NES) -subsystem nati ve / DEBUG / DEBUGTYPE: CV / mer ge: . asecur e=. astart
/ FI XED: NO
CDEFI NES=$( CDEFI NES) - DEBOOTSHI P / Os / Qg
SOURCES= \
xldr.s \
xldr_init.s
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NOLI BC=1

W NCETARCETFI LES=xI dr _bi n

1.3  Configuring the Environment

To configure the environment, perform the following steps:
1. Addthe new NAND model environment variable to the project.

a) On platform builder, go to Project > (Project Name) Properties > Configuration Properties >
Environment > New... as shown in Figure 2.

Figure 2 shows how to add an environment variable to a project.

lution ‘MX25-3D5-PDK1 6... ~ 1 X

iMX25-3D5-PDK1_6-Mobility Property Pages

ter Files
escale i)

jects

Configuration: ‘Acﬁue{Freesmle i_Mx25 V| Flatform: | N/A ’ Configuration Manager... ]
- Comman Properties Environment variables:
=8 C:onﬁgurahon Properties Varizhle Value
- General 5
: imgnand 1
o@le bsp_nasim 1

- Custom Build Actions
. SUbproject Image Settings

[ New... H Ed... ” Remove ]

[ oK ” Cancel I Apply

Figure 2. Adding Environment Variable to the Project

2. Inthe Variable namefield, enter the variable defined in the sources file, which was modified in
step 4in Section 1.2, “Inclusion of New NAND Flash Models.” In the example shown in
Figure 3, thevariable nameisBSP_NAND_K9LAGO08UOM and the variable value must be equal

tol.
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Figure 3 shows the variable name and its value.

tion MX25

: 6... v I X
iMX25-3D5S-

PDK1_6-Mobility Property Pages

J5-PDK
.PDK1| Configuration: |Acti\rE{Freesmle i_MK25 v | Platform: | N/A l Configuration Manager... J
=500
ZORM -- Commen Properties Environment varables:
\TE E--C:onﬁgurah’on Properties Varizhle Value
c General
- Locale
PR - Build Cptions Environment Variable
' ; - Environment
wcale .1 : ; ;
- Custom Build Actions Vmplie e
e - Subproject Image Settings |ESF’_NAN D_KSLAGDBUDM |
Variable value:

! |

[ ok || Cance | pp—

Figure 3. Entering Variable Name and Value

3. Build the project within the FMD changes.

4. On platform builder, go to Build > Advanced Build Commands > Build Current BSP and
Subprojects as shown in Figure 4. This process builds the image, the boot loader, and the XLDR.
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Figure 4 shows how to build the project.

File Edit View Project | Buid i Debug Target Tools Window Community Help
H-ia-E4a Build Solution FT  Blei MX = Platform Builder ( TGTCPL)
Solution Explorer - Solution ‘MX2 Rebuid Solution Clrl+Alt+F7
Clean Solution

[ Solution "MY25-305-PDK1 [ Build iMX25-305-PDK1_6-Mability
= W) iMX25-3D5-PDK1_6
= 8 C:/WINCESDD

- |

Rebuid iMX25-305-PDK1_6-Mobility

[ lpLarroRM Clean IMX25-3DS-PDK1,_6-Mability
- [ PRIVATE
& [ PUBLIC | Advanced Buid Commands 4 Sysgen
..... * Favorites Clean Sysgen

=)~ [ Parameter Files
[ [ Freescale i,MX
..... SDKs Rebuild and Clean Sysgen

----- Subprojects N
Copy Files to Release Directory Build Current BSP and Subprojects

Build and Sysgen

Make Run-Time Image Rebuild Current BSP and Subprojects

Bl Open Release Directory in Build Window

Global Build Settings »
Targeted Build Settings »
Batch Build...

Configuration Manager...

Figure 4. Building Current BSP and Subprojects

NOTE

To download the binary image to ablank NAND Fash, refer to Chapter 5
and 6 of the User Guide document of the SDK in use. This document
provides guidelines to program the design through the ATK application.

2 Revision History

Table 1 provides arevision history for this application note.

Table 1. Document Revision History

Rev. )
Number Date Substantive Change(s)
0 04/2010 |Initial release
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Appendix A NAND Flash Parameters

The following section decribes the NAND Flash parameters.

A.1 Bad Block Information (BBI)

Every NAND flash defines a BBI byte(s) that contains the invalid block(s). When the Near Field
Communication (NFC) reads or writesto a specific NAND Flash, it first checks the BBI byte in order to
validate the block to be used. The location of thisBBI byte depends on the page size and the spare area of
each NAND Fash model.
The NAND flash driver for WinCE6.0 defines three parameters to store the BBI:

« BBI MAIN ADDR

« BBI NUM

* BBIMarkPage

A.2 BBl MAIN ADDR

This parameter defines the address location on the page, where the BBI isto be stored. This address
depends on the page size and the number of bytes available on the spare area. Generally, the BBI is stored
on thefirst byte of the spare area and below are two examples of how to get the BBI address.

A.2.1 Using 2 Kbyte page size with 64 bytes of spare area

Generally, the spare area for thisNAND flash model is at the beginning, which is the 2048 address.
However, the NFC dividesthe 2 Kbyte page into four pages (512 + 16) with its corresponding spare area,
which is 16 bytesin this case. According to the NFC format, the value for the address should be
2048 - ((512 + 16) x 3) = 464.
The following points describe each of the values that are used to manipulate the address:

* 2048—First byte of the spare area on the NAND flash.

» 512—Page size on the internal NFC.

» 16—Size of spare area of each internal buffer on NFC.

* 3—Represents the last buffer of NFC minus one, to reach the last buffer of the NAND flash.

A.2.2 Using 4 Kbyte page size with 218 bytes of spare area

Generally, the spare area for thisNAND flash model is at the beginning, which is the 4096 address.
However, the NFC dividesthe 4 Kbyte page into eight pages (512 + 26) with its corresponding spare area,
which is 26 bytesin this case. According to the NFC format, the value for the address should be
4096 - ((512 + 26) x 7) = 330.
The following points describe each of the values that are used to manipulate the address:

* 4096—First byte of the spare area on the NAND flash.

» 512—Page size on the internal NFC.

Changing the i.MX25 NAND Flash Model for Windows Embedded CE 6.0, Rev. 0
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» 26—Size of spare area of each internal buffer on NFC.
» 7—Representsthe last buffer of NFC minus one, to reach the last buffer of the NAND flash.
The following are the most common values of BBI MAIN ADDR:

#DEFI NE BBl _MAI N_ADDR (464) //Use this for 2 K page NAND
#DEFI NE BBI _MAI N_ADDR (400) //Use this for 4 K page 128 byte spare NAND, 4 bit ECC
#DEFI NE BBI _MAI N_ADDR (330) //Use this for 4 K page 218 byte spare NAND, 8 bit ECC

A.3 BBINUM

This parameter handles the number of pagesin ablock to check for BBI, and isequal to onein most cases.
However, somevendorsal so use two. For more information, check the NAND Flash manual of each model
in order to know this value.

A.4 BBIMarkPage

This parameter is an array that contains the address page, where the BBI is to be checked for each block.
Generaly, this pageisthefirst or the last page. For instance, on a 128 page per block NAND Flash model,
thisvalueiseither 0 or 127 for the first or last page. If two or more BBI bytes are used in a page, the
BBIMarkPage array must contain all these pages.

Changing the i.MX25 NAND Flash Model for Windows Embedded CE 6.0, Rev. 0
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