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This application note describes how to incorporate a new
NAND Flash model in a custom design using thei.MX51
and Windows Embedded CE 6.0.

Most of the custom boards incorporate several components
that are not fully compatible with the Freescale Board
Support Package (BSP). Frequently, new i.MX hardware
designs use different components than those used on
Freescale development tool. In general, memory suppliers
promote changes on their product portfolios very often.
Therefore, memories like DDR, NAND Fash, and NOR
Flash are often replaced by models which are not supported
by Freescale BSP drivers. This application note is intended
to be aguidance to include new NAND Fash modelsto the
Freescale BSP,
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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

WinCE and Eboot share the same low level driver on the NAND Flash implementation. When a new
memory model is being incorporated, all the changes have to be included under the Flash Media Driver
(FMD) layer. After building thislayer, both Eboot and NK images support the new Flash memory.
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Implementation

The following section explains how to implement the NAND Flash.

1.1

NAND Flash Parameter Definition
The following are parameter definitions which have to be configured when anew NAND Flash is added.
These parameters can be 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 on the Flash
NAND PAGE COUNT—Total number of pages on the Flash
NAND PAGE SIZE—Size of each page

NAND SPARE SIZE—Total size of spare areain one page

NAND BUS WIDTH—Size of data bus
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» BBl MAIN ADDR—Address page where the BBI islocated. See Section A.2, “BBI MAIN
ADDR.”

» BBl NUM—Number of pagesin ablock that contains the BBI. See Section A.3, “BBI NUM.”

» BBIMarkPage[] —Defines the page(s) where the BBI 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 files:

NOTE
Ensure that i.MX51 BSP1.6 isinstalled 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. koLAGo8WM h), and store the file in the following location:
\ W NCE600\ PLATFORM COMMON\ SRC\ SOC\ COMVON_FSL_V2_PDK1_6\ NAND\ | NC\

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

#i fndef _ KOLAGOBUOM H _ - _ Header File Name_H __
#define _ KOLAGOBUOM 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) /! Read data 2nd cycle
#def i ne CMD_RESET (OxFF) /'l Reset

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

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

#define CMD_WRI TE (0x80) /1 Sequential data input
#define CVD_WRI TE2 (0x10) /'l Program

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

/1 NAND Fl ash Chip Size
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#def i ne
#def i ne
#def i ne
#def i ne
#def i ne

/1 NAND
#def i ne

/1 NAND

#def i ne
#def i ne
#def i ne

/1 NAND

#def i ne
#def i ne

/1 SWAP

#def i ne
#def i ne
BYTE

#endi f

NAND_BLOCK_CNT

(XXXX) = NAND BLOCK COUNT

NAND_PAGE_CNT (XXX) — NAND PAGE COUNT
NAND PAGE_SI ZE (XXXX) - NAND PAGE SI ZE
NAND_SPARE_SI ZE (XX) = NAND SPARE Sl ZE

NAND_BUS_W DTH (X) - BUS W DTH

Fl ash Chip

NAND_NUM OF_CS (1)

Flash Chip ID

NAND MAKER CODE
NAND_DEVI CE_CODE
NAND | D_CCDE

(0xXX) > NAND MARKER

(0xXX) > NAND DEVI CE | D

(( NAND_DEVI CE_CODE << 8) |

Fl ash Chip Operation Status

NAND STATUS_ERROR BIT  (0)
NAND STATUS BUSY BI T (6)

BBI

BBl _MAI N_ADDR
_NUM

BBI

(XXX) > BBl MAI N ADDR
(X)—> BBl NUM

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

3. Modify the header file nandbsp. h, located at:
\ W NCE600\ PLATFORM i MX51- EVK- PDK1_6\ SRC\ COMVON NANDFMD\ nandbsp. h, and add the cr eat ed. h.
The following is the modified example and the changes are marked in bold:

11

NAND MAKER CODE)

/1 Copyright (c) Mcrosoft Corporation. Al rights reserved.

11
11

/] Status BitO indicates error
// Status Bit6 indicates busy

/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 ternms of the EULA, you are not authorized to use

/] this source code.
/1 install

11

nmedi a.

For a copy of the EULA, please see the LI CENSE. RTF on your

[ ] = = e o e il

11

/1 Copyright (C 2007-2008, Freescal e Senm conductor,

/1 THI'S SOURCE CODE, AND | TS USE AND DI STRI BUTI ON,
/] AND CONDI TI ONS OF THE APPLI CABLE LI CENSE AGREEMENT

11

I nc.

All

Ri ghts Reserved.

I'S SUBJECT TO THE TERMS

J ] = = e e e il

11

/1l File:

11

/! Contains definitions for

nandbsp. h

/1 and NAND nenory device.

11

#i fndef _ NANDBSP_H__
#define _ NANDBSP_H

FMD i npletation of the SoC NAND flash controller
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#i f def BSP_NAND_MI29F32Q@08
#i ncl ude "MI29F32@08. h"
#tel i f BSP_NAND_K9MCRI8U5SM
#i ncl ude "K9MCGO8U5SM h"
#el i f BSP_NAND K9LBGDSUOM
#i ncl ude "K9LBGO8UOM h"
#el i f BSP_NAND K9LAGDSUOM
#i ncl ude "K9LAGO8UOM h"
#tel i f BSP_NAND_K9G3@R08UOM
#i ncl ude "K9GBGO8UOM h"
#elif BSP_SI _VER TQ2

#i ncl ude "MI29F32@08. h"
#el se

#i ncl ude "K9GB8GO8UOM h"
#endi f

4. Edit the sourcesfileslocated at:
\ W NCE600\ PLATFORM i MX51- EVK- PDK1_6\ SRC\ COMMON NANDFMD\ DRI VER!\ sour ces and
\ W NCE600\ PLATFORM i MX51- EVK- PDK1_6\ SRC\ COMMON\ NANDFMD\ BOOT \ sour ces. Both files have the
definitions, of which INCLUDE must be selected on the nandbsp. h file. Based on the same
memory model example, the file must include the following lines of code. The changes are
marked in bold.

\' W NCE600\ PLATFORM i MX51- EVK- PDK1_6\ SRC\ COMMON\ NANDFMD\ DRI VER\ sour ces

'if O

Copyright (c) Mcrosoft Corporation. Al rights reserved.

lendi f

lif O

Use of this source code is subject tothe terns of the Mcrosoft end-user |icense agreenent
(EULA) under which you licensed this SOFTWARE PRODUCT. |f you did not accept the terns
of the EULA, you are not authorized to use this source code. For a copy of the EULA,

pl ease see the LI CENSE. RTF on your install nedia.

Copyright (C 2007-2008, Freescale Sem conductor, Inc. Al Rights Reserved.

THI'S SOURCE CODE, AND I TS USE AND DI STRIBUTION, |I'S SUBJECT TO THE TERMS AND CONDI TI ONS
OF THE APPLI CABLE LI CENSE AGREEMENT

lendif

I'NF O

Modul e Nane:
sources.
Abst ract :

This file specifies the target conponent being built and the |ist of sources files needed
to build that conmponent. Al so specifies optional conpiler switches and libraries that
are unique for the conponent being built.

' ENDI F

TARGETNAME=nandf md_driver _lib
TARGETTYPE=L| BRARY
RELEASETYPE=PLATFORM
SYNCHRONI ZE_BLOCK=1

W NCECEMF1
W NCECPU=1
NOM PS16CODE=1
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| NCLUDES=\ $

(1 NCLUDES) ; \
$(_PUBLI CROOT) \ cormon\ oak\ dri ver s\ bl ock\ msf | ashf md\i nc; \
$( _PLATFORMROOT) \ common\ sr c\ soc\ $(_COMMONSOCDI R) \ nand\ i nc

'l F "$(BSP_NAND_K9G8GO8UOM " == "1"

CDEFI NES=$( CDEFI NES) - DBSP_NAND_K9G3G8UOM

I ENDI F

Il F "$(BSP_NAND_K9LBGOSWOM " == "1"

CDEFI NES=$( CDEFI NES) - DBSP_NAND_K9LBG8UOM

I ENDI F

' F "$(BSP_NAND_K9LAGOBWOM " == "1" = Environent variable to select the menory to be

used. This has to be named the same as in the CDEFI NES=
$( CDEFI NES) - DBSP_NAND_K9LAGO8UOM - Modify the last part with the nane nodel just added
on the nandbsp.h file.

IENDIF - End of |IF definition

Il F "$(BSP_NAND KOMOGO8USM) " == "1"

CDEFI NES=$( CDEFI NES) - DBSP_NAND_K9NMCGD8U5M
I ENDI F

Il F "$(BSP_NAND MI29F32@08)" == "1"

CDEFI NES=$( CDEFI NES) - DBSP_NAND MI29F32G08
| ENDI F

FE 1

CDEFI NES=$( CDEFI NES) - DI NTERLEAVE_NMODE

| ENDI F

SOURCES=. . / nandbsp. cpp

\ W NCE600\ PLATFORM i MX51- EVK- PDK1_6\ SRC\ COVMON\ NANDFMD\ BOOT\ sour ces

'if O

Copyright (c) Mcrosoft Corporation. Al rights reserved.

lendi f

lif O

Use of this source code is subject tothe terns of the Mcrosoft end-user |icense agreenent
(EULA) under which you licensed this SOFTWARE PRODUCT. |f you did not accept the terns
of the EULA, you are not authorized to use this source code. For a copy of the EULA,

pl ease see the LI CENSE. RTF on your install nedia.

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

'NF O

Modul e Nane:
sources.
Abst ract :

This file specifies the target conmponent being built and the Iist of sources files
needed to build that conponent. Also specifies optional conpiler switches and libraries
that are unique for the conponent being built.

I ENDI F
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TARGETNAME=nandf nd_boot _|ib
TARGETTYPE=LI| BRARY
RELEASETYPE=PLATFORM
SYNCHRONI ZE_BLOCK=1

W NCECEME1
W NCECPU=1
NOM PS16CODE=1

| NCLUDES=\

$(1 NCLUDES) ; \
$(_PUBLI CROOT) \ cormon\ oak\ dri ver s\ bl ock\ msf | ashf md\i nc; \
$( _PLATFORMROOT) \ common\ sr c\ soc\ $(_COMMONSOCDI R) \ nand\ i nc

'l F "$(BSP_NAND_K9G8GO8UOM " == "1"

CDEFI NES=$( CDEFI NES) - DBSP_NAND K9G3G8UOM

I ENDI F

Il F "$(BSP_NAND_K9LBGOSWOM " == "1"

CDEFI NES=$( CDEFI NES) - DBSP_NAND_K9LBG8UOM

I ENDI F

' F "$(BSP_NAND_K9LAGOBWOM " == "1" = Environment variable to select the menory to be

used. This has to be naned the sane as in the
CDEFI NES=$( CDEFI NES) - DBSP_NAND K9LAGD8UOM - Mbdify the last part with the name nodel
just added on the nandbsp.h file.

IENDIF - End of |IF definition

Il F "$(BSP_NAND KOMOGO8USM) " == "1"

CDEFI NES=$( CDEFI NES) - DBSP_NAND_K9NMCGD8U5M
| ENDI F

'l F "$(BSP_NAND MI29F32Q08)" == "1"

CDEFI NES=$( CDEFI NES) - DBSP_NAND MI29F32G08
| ENDI F

IF 1

CDEFI NES=$( CDEFI NES) - DI NTERLEAVE_NMODE

| ENDI F

SOURCES=. . / nandbsp. cpp

1.3  Configuring the Environment

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

a) In Patform Builder, go to Build > Properties > Configuration Properties > Environment >
New.

Changing the i.MX51 NAND Flash Model for Windows Embedded CE™ 6.0, Rev. 0
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Figure 2 shows how to add an environment variable to a project.

M5 1-EVE-PDE1_6-Mobility Property Papes

Configuration: | Acte(Freescals | MNS1 v
& Common Properbes Envirorment varishiss
= Cm:":q.raa_m Propertes Vivisila Vika
rkr i bep_neether 1
'_'x.‘!‘e besp_rcbouch 1
Budd Dotons betpy 8 20
Custom Guld AZDong
Subprogect Image Settngs
[ T ] [ Edit ] [ Famove I
oK Cancel I

Figure 2. Adding Environment Variable to the Project

2. Inthe Variable namefield, enter the variable defined in the source file which was modified in step
4in Section 1.2, “Inclusion of New NAND Flash Models.” In the example shown in Figure 3, the
Variable nameisBSP_NAND_K9LAGO08UOM. The variable value must be equal to 1.

iMX51-EVK-PDK1_6-Mability Property Pages 43
Configurazen: j*dt'»ﬂ"‘eﬂm'* M1
B Comman Propesbes Enveonment vasables
= Configuration Properties | Vriable Voo
General ioethesr 1
Locale
Buld Cotons
Emvvironment 7
Custom Buid Actiors Multioloircoma:
Subproject Image Settings ESP_NAND_KSLAGOEUOWM
‘Vanabla valse
[r
[ o J[ cwes |
Fogrw. | | Edit | [ Remave |
(o J[ coxe ]

Figure 3. Entering Variable Name and Value

3. Build the project within the FMD changes.
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4. In Platform Builder, go to Build > Advanced Build Commands > Build Current BSP and
Subprojects as shown in Figure 4. This process builds the image and the bootloader as well, since

both share the same driver.

2 M5 1-EVE-PDK1_6-Mobility - Microsoft Visual Studic

Fle Edt Vew Project | Buld |Debug Tarpet Tocs  Wedow  Commumty  Heb

- B e | B B Solution F7 e M = Platforn Bulder (TGTCPU) = | [#) NAND_PAGE SIZE
e ms— e o - kil — bl B2 " Mttt
g Ssiumon
L JL,S B XSS EVKFOR L5 Moty
[ Sokevon BESLEVGRDK1 | | Rebuld MISLEW- ORI & Moty
S @ MSLIVCPORLG | o s £ P00 6-Hobity
5 |
# [gearoam | Advenced Bukd Commands v
3 PRIVATE
CEE LT e Sigen
f Frvontes Budd s Sysgen
- [ Parameter Fles 42 i Chiar:
(B s0eis Ll Srege
[ Suboropecss Capy Pies tn fielease Diractory || ek Curvant 559 and Subpropects

sk R Trme Irage
B OpenAeiease Dreciory n Suld Window
Giphal Buld Settrgs ,
Targeted Buld Sattngs .
Banch Budd, .
Configuraton Marages...

ysouto... g Catao... [SfCiass view | BRescur,
Find Resits 1
DA

Figure 4. Building Current BSP and Subprojects
NOTE

To download the bootloader and image into ablank NAND Flash, see the
Chapter 5 and 6 of thei.MX51 EVK 1.6 Windows Embedded CE 6.0 User
Guide. 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

- A3BxBI-,

Rev. Number Date Substantive Change(s)

0 02/2010 Initial release.
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Appendix A NAND Flash Parameters

The following section explains about the NAND Flash parameters.

A.1 Bad Block Information (BBI)

Every NAND Flash defines aBBI byte(s). Thisinformation contains the invalid block(s). When the Near
Field Communication (NFC) reads or writes to a specific NAND Flash, it first checks the BBI byte to
validate the block that is used. The location of this BBI byte depends on the page size and the spare area
of each NAND Flash model.
The following parameters defined by the NAND Flash driver for WinCE 6.0, are used to store the BBI:
- BBI MAIN ADDR
« BBI NUM
* BBIMarkPage

A.2 BBl MAIN ADDR

The BBI MAIN ADDR defines the address location on the page where the BBI is stored. This address
depends on the page size and the number of bytes on the spare area. Normally, the BBI is stored on the
first byte of the spare area. The following section explains how to get the BBl address:

* Using 2 KB page size with 64 bytes of spare area.

Consider the first byte of the spare area on this NAND Flash model is 2048. The NFC splitsthe 2
KB pageinto 4 pages of (512 + 16) with its corresponding spare areawhich are 16 bytes. According
to the NFC format, the value of the address is 2048 — ((512 + 16) * 3) = 464.

2048—First byte of the spare area on the NAND Flash

512—Page size on the internal NFC

16—Spare area size of each internal buffer on NFC

3—Represent the last buffer of NFC minus one, to reach the last buffer of the NAND Flash
* Using 4 KB page size with 218 bytes of spare area.

Consider thefirst byte of the spare area on this NAND Flash model is4096. The NFC splitsthe 4
KB pageinto 8 pages of (512 + 26) withits corresponding spare areawhich are 26 bytes. According
to the NFC format, the value of the address should be 4096 — ((512 + 26) * 7) = 330.

4096—First byte of the spare area on the NAND Flash

512—Page size on the internal NFC

26—Spare area size of each internal buffer on NFC

7—Represent the 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 2k page NAND
#DEFI NE BBI _MAI N_ADDR (400) //Use this for 4k page 128 byte spare NAND, 4bit ECC
#DEFI NE BBI _MAI N_ADDR (330) //Use this for 4k page 218 byte spare NAND, 8bit ECC

Changing the i.MX51 NAND Flash Model for Windows Embedded CE™ 6.0, Rev. 0
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A.3 BBINUM

The BBI NUM handles the number of pagesin ablock to check for BBI, usually the BBI NUM is equa
to 1, however some vendors use 2. For more information, see the NAND Flash manual of each model.

A.4 BBIMarkPage

The BBIMarkPage is an array that contains the address page where the BBI is checked. Usually this page
isthefirst or the last page. For instance, on a 128 page per block NAND Flash model, thisvaueis ether
O or 127 for first or last page. If two or more BBI bytes are used in a page, the BBIM arkPage array must
contain all these pages.

Changing the i.MX51 NAND Flash Model for Windows Embedded CE™ 6.0, Rev. 0
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