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About This Book

This guide explains how to build and install the Linux® BSP to the i.MX31 3-Stack board.

For more information about installing the BSP and toolchain for the 3-Stack board, and building a
root file system and a FLASH root file system, see the i. MX PDK 1.5 Linux Reference Manual.
Audience

This document is intended for software, hardware, and system engineers who are planning to use
the product and for anyone who wants to understand more about the product.

Organization

This document contains the following chapters.

Chapter 1 Introduces the contents and organization of the BSP Release Package.
Chapter 2 Explains how to build the kernel and driver from source.

Chapter 3 Explains how to download the image to target.

Chapter 4 Explains how to run the image using the downloaded flash and NFS.

References
The following documents were referenced to build this document:

1. i.MX PDK 1.5 Linux Reference Manual
2. 1.MX Advanced Toolkit Standard Version User’s Guide

3. RedBoot documentation for each platform
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Chapter 1
Introduction

The i.MX 3-Stack Linux BSP is a collection of binary, code, and support files that you can use to
create a Linux kernel image and a root file system image for the i.MX 3-Stack board.

1.1 RedBoot Utilities

For information about RedBoot utilities, see redboot mx31 mx32.pdf.

1.2 Flash Boot Loader

The i.MX 3-Stack Linux delivery package contains RedBoot Flash bootloader binaries for the
3-Stack board. The RedBoot Flash bootloader will be loaded to RAM memory from flash when
the system is powered on. The bootloader initializes the i.MX board, loads the kernel image from
flash, and then jumps to the kernel startup entry.

The redboot_200845. zip file contains bootloader binaries for the i.MX 3-Stack board. This is
the RedBoot binary that supports NOR and NAND boot.

1.3 Linux Kernel and Driver

The Freescale 3-Stack BSP contains the Freescale Linux 2.6.26 3-Stack kernel, driver source
code, and a pre-built kernel image. You can obtain the 3-Stack kernel image from the following
location:

imx31 3stack/zImage

1.4 Root File System

The root file system package provides busybox, common libraries, and other fundamental
elements. The 3-Stack BSP contains the original root file system package:

imx31 3stack/rootfs.jffs2
imx31 3stack/rootfs.ext2.gz
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Chapter 2
Building the Linux Platform

This chapter explains how to set up the build environment, install and build LTIB, set rootfs for
NFS, and set up the host environment.

2.1 Setting Up the Build Environment

Setting up the build environment includes installing Linux OS and LTIB.

2.1.1 Install Linux OS using Linux Builder

Install a Linux distribution such as Fedora™ 4/5 or RedHat on one computer.

2.1.2 Installing/Building LTIB
To install and build LTIB, use these steps.

NOTE

In some Linux systems, the following procedure must be done
with "root" permissions. However, these instructions are for
performing the procedure "not as root".

1. Install the LTIB package not as root:

tar zxf <Itib_release>.tar.gz
J<lItib_release>/install

This command installs LTIB.

NOTE

During certain steps in this process you will configure the
LTIB directory. The specified LTIB directory is referenced in
this and other documents as <L TIB dir>.

2. Build LTIB:

cd <LTIB dir>
Jltib -m config
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3. Select the "Freescale iMX reference boards" platform, and then exit, saving the changes.

4. At the next menu, select the platform type and package profile. Exit saving changes.

5. Run the following command:

Ntib
When complete, you can obtain the kernel image from:

<LT1iB dir>/rootfs/boot/zImage

NOTE

You must set the network parameters in LTIB in order to
boot via NFS:

Jtib -c
Set the network parameters in the following path:
Target System Configuration
Options--->
start networking
Network setup
IP address
netmask
broadcast address
gateway address

nameserver IP address

2.2 Setting rootfs for NFS

There are two ways to set the rootfs for NFS on this package.

Use the ext2 format root fs package provided in the distribution
Use the root£s that is created after making the build of the kernel.

Method 1: Using the root £s package in the distribution

OR

Use the following commands to set the root£s directory for NFS (you must be the root user for
this operation):

2-2

mkdir /mnt/rootfs

cp imx31_3stack/rootfs.ext2.gz /tools

cd /tools

gunzip rootfs.ext2.gz

mount -0 loop -t ext2 rootfs.ext2 /mnt/rootfs
cp -r /mnt/rootfs .

export ROOTFS_DIR=/tools/rootfs
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Method 2: Using the rootfs created after the kernel build

Instead of using the rootfs.ext2.gz, you might use the root file system in <LTIB dir>.

export ROOTFS_DIR=/<LTIB dir>/rootfs

Other methods: For other ways to make a file system image file, see the i. MX PDK 1.5 Linux
Reference Manual.

2.3 Setting up the Linux Host

To set up the Linux host system, use these steps.

1.

Turn off the firewall, to enable the tftp to work:
iptables -F

OR, at the command line, type:
setup

Install the tftp server, and then verify the installation using the following command:
rpm —q tftp

Install the nfs server, and then verify the installation by confirming that the
/etc/init.d/nfs file exists.

Create the tftboot directory.

The kernel images and anything that needs to be uploaded by tftp (such as the zZImage
kernel image) will be stored in this directory.
mkdir /tftpboot

As root, edit /etc/xinetd.d/tftp to enable tftp as follows:
{

disable = no

socket_type = dgram

protocol = udp

wait = yes

user = root

server = /usr/sbin/in.tftpd

server_args = /tftpboot

}

As root, run the following command on your Linux host machine:
Vi /etc/exports

Add this line in the file: /tools/rootfs * (rw, sync, no_root_squash) and save the file.

As root, restart the nfs and tftp servers on your host:

/etc/init.d/xinetd restart
[etc/init.d/nfs restart
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Copy zIlmage and rootfs.jffs2 in the release package or LTIB to the tftp directory.

cp imx31_3stack/zimage /tftpboot
cp imx31_3stack/rootfs.jffs2 /tftpboot

Or

cp /<LTIB dir>/rootfs/boot/zImage /tftpboot
cp /<LTIB dir>/rootfs.jffs2 /tftpboot

NOTES

These instructions specify using an nfs server. Some Linux
systems use nfsserver, rather than nfs. Use these instructions
for either server type.

The command lines below make the rootfs directory for the
1.MX31 PDK. The mkfs.jffs2 file must be installed in order to
make the jffs2 rootfs. For detailed information, see the i. MX
PDK 1.5 Linux Reference Manual.

mx31 3-Stack (Nand, Samsung KOK2G08ROA, 2k page size,
erase size:0x20000,SLC):

mkfs.jffs2 -r rootfs -e 0x20000 -s 0x800 —n -0 rootfs.jffs2

A Windows tftp program tftp. zip is located under LTIB
release package common/ folder. You can install it in the
Windows OS to set up the Windows tftp server for
downloading images.
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Chapter 3
Downloading the Image to Target

This chapter explains how to install the ATK, erase the NAND flash, download RedBoot using
the ATK, boot from RedBoot, and download zImage and rootfs to the board, using RedBoot.

NOTE

Obtain the ATK tool install package from the Freescale
release web site or from Freescale support.

3.1 Erasing the NAND Flash

If your board does not boot up or identifies an excessive number of bad blocks when booting up,
erase NAND flash and power up the boards again. This problem may occur because a different
NAND bad block handling mechanism had been used previously.

To erase the NAND Flash, use these steps:

1. Set the boot mode jumper and/or dip switches on the Debug board to internal boot mode
(to program flash). For settings, see the i. MX Advanced Toolkit User's Guide.

2. Power on the 3-Stack board, run the ATK, and select the options shown in Figure 3-1.

I- [EX]
Device Setting

.M CPL: iM=31 TO2 o

Dewvicee rnemmorny initial

f«* DDR SDRAM

™ Custom Initial File J

Hozt Setting

Communication Channel

* Serial Port: COM1 -

" USE [ COM--:USB

[ Bypass the sethings

| Mewt » | Canicel |

Figure 3-1 i.MX31 ATK Configuration Screen
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3. Click Next.
4. Select Flash Tool, and then click Go.

5. Select the options shown in Figure 3-2, and click Erase to erase the flash.

Advanced Toolkit (Flash Tool) EE&X

Operation type Flash Device
" Dowrload ¢ Dump [~ Bl Swar W BET Flash model
¢ Program o Eraze [ Unboundar |

Dperation settings
Address: 0w | 00000000
Size: 0x [10000000

Image
Image File [Download/Program input, Dump output)

I

Process:

Silicon Security Type [HAB_TYPE] MA4

< Guit 1 E it | Load... | Save... | Erase Stop

Figure 3-2 i.MX31 Erasing Memory



3.2 Downloading the RedBoot Bootloader

To download the RedBoot bootloader, use these steps:

Run the ATK.

Select Flash Tool, and then click Go.

P w0 np e

Select the options shown in Figure 3-1, and then click Next.

Program RedBoot by selecting the options shown in Figure 3-3.

K Advanced Toolkit (Flash Tool)

— Operation type Flazh Device
(" Download ¢ Dump [~ BISwsr W BBT | Flashmodel  |NAND KSK2GOBROA LI
f* Program " Eraze [ Unboundar I Browse... |
— Operation settingz
Address: O IUUUUUUUU
Size: (0 |1 0000000
— Image
Image File [Download/Prograrm input, Dump output]
IF:km:431_33tack_ledboot.bin Browsge... |
Frocess:
Silicon Securnty Type [HAB_TYFE]: Mia
< Gt | E «it | Load... | Save.. | Program Stop

Figure 3-3 i.MX31 Programming RedBoot

5. Click Browse to select the bootloader.

6. Click Program to flash.
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3.3 Running RedBoot

When RedBoot is installed, set the boot mode jumper and dip switches on the Debug board to
boot from flash mode. When the board is powered up, RedBoot will run. You will first see
RedBoot loading data, and then the RedBoot prompt. You can also run RedBoot from an SD or
MMC card. For information about settings or SD and MMC card operation, see the RedBoot
documentation.

3.4 Downloading the Kernel and rootfs Image
To program the kernel to NAND using the RedBoot bootloader, follow these steps:

1. Run RedBoot.

2. Initialize the flash, erasing any previous data:

RedBoot> fis init

About to initialize [format] FLASH image system - continue (y/n)? y
*** |nitialize FLASH Image System

... Erase from 0x00080000-0x000a0000: .

... Program from 0x07ee0000-0x07f00000 at 0x00080000: .

3. Download the kernel image (zImage under /tftpboot) to RAM:
RedBoot> load -r -b 0x100000 zImage -h <host IP address>

4. Program the downloaded image into NAND Flash:

RedBoot> fis create —f 0x100000 kernel

... Read from 0x07ee0000-0x07eff000 at 0x00080000: .

... Read from 0x07ee0000-0x07eff000 at 0x00080000: .

... Read from 0x07ee0000-0x07eff000 at 0x00080000: .

... Erase from 0x00100000-0x002c0000: ..............

... Program from 0x00100000-0x002a9c5c at 0x00100000: ..............
... Erase from 0x00080000-0x000a0000: .

... Program from 0x07ee0000-0x07f00000 at 0x00080000: .
RedBoot>

5. Download the jffs2 format rootfs (rootfs.jffs2 under /tftpboot) to RAM:
RedBoot> load -r -b 0x100000 rootfs.jffs2 -h <host IP address>

6. Program the downloaded rootfs into Flash:

RedBoot> fis create -f 0x600000 root

... Read from 0x07ee0000-0x07eff000 at 0x00080000: .

... Read from 0x07ee0000-0x07eff000 at 0x00080000: .

... Read from 0x07ee0000-0x07eff000 at 0x00080000: .

... Erase from 0x00600000-0X02380000: .......uuerreeeieeiiirrreeeeeeeaainnnseeeeeeeasasnssseeeeeasssnnnsseeees

... Program from 0x00100000-0x01e9f5f4 at OX00600000: ...........eeeeeeeiiiiuiimriieeeeaaaiiinnireeeaaaanes
... Erase from 0x00080000-0x000a0000: .

... Program from 0x07ee0000-0x07f00000 at 0x00080000: .

RedBoot>
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Chapter 4
Running an Image on the Target

This chapter explains how to run an image on the target from the downloaded flash and NFS.

4.1 Running the Image from the Downloaded NAND flash

These instructions assume that you have downloaded the kernel image and rootfs, using the
instructions in Chapter 3.

To boot the kernel, issue the following RedBoot commands using these steps:

1. Power up the target configured for External Boot from Flash mode, and wait until the
system enters the RedBoot environment.

2. Run the following command in the RedBoot prompt.

fis load kernel
exec -¢ "noinitrd console=ttymxc0,115200 root=/dev/mtdblock2 rw rootfstype=jffs2 ip=dhcp"

4.2 Running the Image from NFS

To set up nfs, you will need a serial command console (HyperTerminal, minicom, etc.) and a
Linux PC with the nfs server installed. One solution would be to have two PCs: one Linux PC to
use as the nfs server, and one Windows PC to use as the command console. Another solution
would be to have one Linux PC used as both nfs server and command console through minicom.

To set up nfs, use these steps, which illustrate the procedure using a Linux PC as nfs server and a
Windows PC as command console:

1. Connect your target to your local network via the Ethernet port on the Debug board.

2. Connect the target and your Windows PC via a serial cable.
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3. Open HyperTerminal on the Windows PC, and then select the settings shown in Figure
4-1.

COM1 Properties
Port Settings
Bits per second: .1 15200 v
Data bits: |8 :v'-,
Party: |None v
Stop bits: '1 ..V.-
Flow cortrol: |Hons E.;Iv |
Bestore Defaults
[ QK ] [ Cancel ] [ Apply ]

Figure 4-1 HyperTerminal Settings

4. Power up the target from external bootstrap and wait until the system enters the RedBoot

environment.

5. Under the RedBoot environment, enter the following commands:

load -r -b 0x100000 zImage
exec —c “noinitrd console=ttymxcO root=/dev/nfsroot rootfstype=nfsroot nfsroot=<the IP address of the
host machine>:/tools/rootfs rw ip=dhcp”

Another option may be to use static IPs rather than dhcp. In that case, the command line
would be:

load -r -b 0x100000 zImage
exec —c “noinitrd console=ttymxcO root=/dev/nfsroot rootfstype=nfsroot nfsroot=<the IP address of the
host machine>:/tools/rootfs/rootfs rw ip=<targetip>:<serverip>"

NOTE

The usage of static IPs applies in all sections of this document
in which dhcp is mentioned.

The system will boot up with nfs mounted.



NOTE

You can have the target run automatically by configuring
RedBoot via “fconfig” commands. Set “true” when prompted
with “Run script at boot”. Enter the script that is to be auto
executed after power on as indicated in the example below.
The IP address of the tftp server may be entered at the
“Default server IP address” prompt.
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