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1 Introduction

The purpose of this document is to indicate step-by-step how
to accomplish these tasks:
¢ Install the BSP on a host development system.
* Run Linux Target Image Builder (LTIB) to build target
images.
* Boot Linux on the ColdFire MCF54418 Tower board.

This document is a guide for people who want to properly set
up the Freescale Linux Target Image Builder (LTIB) for the
ColdFire MCF54418 Tower Board Support Package (BSP).

2 LTIB

2.1 Introduction

Freescale GNU/Linux Target Image Builder (LTIB) is an
Open Source tool created by Freescale. You can use LTIB to
build Linux target images, composed of a set of packages. It
has been released under the terms of the GNU General Public
License (GPL). LTIB provides a lightweight command line
interface to Perl scripts and LKC-syntax configuration menus
to perform the following functions:

* Build kernel, bootloader, and application packages from

source.
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* Deploy built packages to a root file system (RFS).

* Prepare appropriate kernel or RFS image file ready for network or flash-based use on the embedded target board.

* Package management, including creation of board/architecture-specific Red Hat Package Manager (RPM) for installing
a package into the RFS, and patch generation for package source modifications.

2.2 Installing the BSP
In this section, you will learn how to install the LTIB in your host machine.

1. In Linux create a new folder. Figure 1 shows an example where the name of the new folder is M54418Tower:

20101
28181

minicom.log

13 itemns, Free space: 125.0 GB
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Figure 1. Create a new folder

2. As root, mount the ISO image on your machine:

mount -o loop <target-bsp.iso> <mount points

For Ubuntu, use *sudo’ to execute the command as a root. In this case, you can use ‘sudo mount’ to mount the ISO

image, as shown in Figure 2.

sudo mount -o loop <target-bsp.iso> <mount points>
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garabol@garabo-deskiops~

File Edit Wiew Terminal Tabs Help

garabo@garabo-desktop:~$ dir =
Desktop InstallShield Music Videos

Documents M54418Tower Pictures

Examples  M54418Tower Linux BSP 20100618 1tib.iso Public

Freescale minicom.log Templates

garabo@garabo-desktop:~$ sudo mount -o loop M54418Tower Linux BSP 20100618 1tib
.iso M54418Tower]}

Figure 2. Mount the ISO

3. As anon-root user, install the LTIB. Figure 3 shows this step:

<mount point> ./install

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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File Edit View Terminal Tabs Help
garabo@garabo-desktop:~% dir

Desktop InstallShield Music Videos
Documents M54418Tower Pictures

Examples  M54418Tower Linux BSP 20100618 ltib.iso Public

Freescale minicom.log Templates

garabo@garabo-desktop:~$% sudo mount -o loop M54418Tower Linux BSP 20100618 1tib
.1so0 M54418Tower

garabo@garabo-desktop:~% cd M54418Tower

garabo@garabo-desktop:~/M54418Towers$ dir

EULA images pkags Release notes.txt
Freescale Color Web Logo.jpg install README START HERE.html
help ltib.tar.gz release logs

garabo@garabo-desktop:~/M54418Towers .finstalll

Figure 3. Install LTIB

4. The BSP End User License Agreement (EULA) will be presented for acceptance. To continue installing accept the
license.
5. Next, input the desired LTIB install path. Be sure the user has the correct permissions to modify the install path.

NOTE
There are no uninstall scripts. To uninstall LTIB you need to remove the /opt/
freescale/pkgs, /opt/freescale/ltib and <install paths>/ltib
directories manually.

For this step you first need to create a new folder in Linux. Figure 4 illustrates the folder for this example.
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Figure 4. Folder for the LTIB

Figure 5 exemplifies the LTIB install path.
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r garabo@garabo-desktop: ~/M54418Tower
File Edit View Terminal Tabs Help

SEVERABILITY. If any provision of this Agreement is held for any
reason to be invalid or unenforceable, then the remaining provisions
of this Agreement will be unimpaired and, unless a modification or
replacement of the invalid or unenforceable provision is further held
to deprive you or Freescale of a material benefit, in which case the
Agreement will immediately terminate, the invalid or unenforceable
provision will be replaced with a provision that is valid and
enforceable and that comes closest to the intention underlying the
invalid or unenforceable provision.

NO WAIVER. The waiver by Freescale of any breach of any provision

of this Agreement will not operate or be construed as a walver of
any other or a subsequent breach of the same or a different provision.

I have read and accept the EULA (yes|no):

yes

The LTIB files are extracted from a tar file which includes the
/home/garabo/M54418Tower/1tib-modelo-20100789

Where do you want to install LTIB 7 (/home/garabo/M54418Tower)
fhnmefgarabnfLTIB£H54418aned]

prefix ltib-modelo-20100789. After installation you will find LTIB in:

Figure 5. Path

A large number of text lines will scroll in the terminal until the process finishes, as shown in Figure 6.
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File Edit Wiew Terminal Tabs Help

1tib-modelo-208100709/doc/LtibPackagePool =
ltib-modelo-208108709/doc/LtibReleaseProcess
ltib-modelo-201088709/doc/LtibConvertPcsBsp
Ltib-modelo-261088709/doc/LtibFagPackages

1tib-modelo-201007089/doc/LtibTodo

ltib-modelo-20100789/doc/wikl style.css
ltib-modelo-2601088709/doc/LtibCreateNewTarget
Ltib-modelo-260108709/doc/LtibFreescaleSpecifics
Ltib-modelo-2601088709/doc/LtibPppMechanics
ltib-modelo-20100709/doc/LtibBestPractices
ltib-modelo-201008709/doc/LtibAdds rpms

Ltib-modelo-260188709/doc/LtibFagq

ltib-modelo-20108709/doc/LtibFeatures

ltib-modelo-208108709,/doc/index

Copying packages to /home/garabo/LTIB/M54418Tower/ltib-modelo-20108709/pkgs

Installation complete, your 1tib installation has been placed in
/home/garabo/LTIB/M54418Tower/ltib-modelo-201007089, to complete the installation

cd /home/garabo/LTIB/M54418Tower/1ltib-modelo-201088789
Stib

garabo@garabo-desktop:~/M54418Towers I

Figure 6. Installation complete

2.3 Running LTIB

1. First, configure the sudo permission that allows execution of rpm commands as root without a password. Switch to root
and execute the command “/usr/sbin/visudo”. Please refer to Figure 7.
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garabo@garabo=deskiopay

File Edit \iew Terminal Tabs Help

garabo@garabo-desktop:/$ 1s B
bin cdrom etc initrd initrd.img.old lost+found mnt proc sbin sys wusr wvmlinuz
boot dev home initrd.img 1ib media opt root srv [ var vmlinuz.old

garabo@garabo-desktop: /% sudo ,:'usrfsbin,:’visudal

Figure 7. Sudo permission
Then, add the following line in the User privilege section (in this case the login user name is “garabo”):

garabo ALL = NOPASSWD: /bin/rpm, /opt/freescale/ltib/usr/bin/rpm

Figure 8 shows this line.

garabologarabo=deskKiopay

File Edit Wiew Terminal Tabs Help

B /etc/sudoers [~]
#

# This file MUST be edited with the 'visudo' command as root.

#

# See the man page for details on how to write a sudoers file.

#

Defaults env_reset

# Uncomment to allow members of group sudo to not need a password
# %sudo ALL=NOPASSWD: ALL

# Host alias specification
# User alias specification
# Cmnd alias specification

# User privilege specification
root ALL=(ALL) ALL

garabo ALL = NOPASSWD: /fusr/bin/rpm, /opt/freescale/ltib/usr/bin/rpm

"fetc/sudoers.tmp" 25 lines, 548 characters

Kl

Figure 8. Line as seen in User privilege section

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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. ___________________________________________________________________________4
LTIB

2. Change to the directory into which you installed ./Itib and run it.

cd <install_path>
./1tib

Figure 9 shows how to do this step.

File Edit \iew Terminal Tabs Help

garabo@garabo-desktop:~$ dir E
Desktop Freescale M54418Tower Music Templates

Documents InstallShield M54418Tower Linux BSP 20180618 ltib.iso Pictures Videos

Examples LTIB minicom.log Public

garabo@garabo-desktop:~$ cd LTIB/M54418Tower/ltib-modelo-20100709
garabo@garabo-desktop:~/LTIB/M54418Tower/1ltib-modelo-20108709% dir

bin COPYING doc 1tib  README release logs rootfs image rpm
config dist host config.log merge RELEASE INFO rootfs rootfs.jffs2 tmp
garabo@garabo-desktop:~/LTIB/M54418Tower/Ltib-modelo-201860709% .,-'ltibl

Figure 9. Run ./Itib

Package Minimum version Installed info
glibc-headers 0 not installed
glibc-devel 0 not installed
gcc-C++ 2.96 not installed
zlib-devel 0 not installed
rpm 0 not installed
rpm-build 0 not installed
ncurses-devel 0 not installed
m4 0 not installed
bison 0 not installed
patch 0 not installed

The LTIB will show you which packages were not installed in your host. Please install the packages according to the
names listed in the table. If the packages are not all successfully installed, then LTIB will not build.

NOTE
In Ubuntu, some packages do not have the same name as the ones listed above.
Below is the list of the packages that can be found by Synaptic Package Manager in
Ubuntu GUL

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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glibc-source

g++
rpm
libncurses
bison, m4
patch

3. When it executes the first time, LTIB runs a number of host packages that need to be built and installed in order to
support LTIB. This may take a few minutes. Then run ./Itib —c to modify the project configuration. This will prompt the
platform/board configuration. In the board configuration screen, change settings and select packages as appropriate.
When you exit the configuration screen, your target image will compile/build again to be adjusted accordingly. Figure
10 shows the board configuration screen.

./1tib -c

File Edit View Terminal Tabs Help

Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted letters are
hotkeys. Pressing <Y=> selectes a feature, while <N> will exclude a feature. Press
<Esc><Esc> to exit, <?> for Help. Legend: [#] feature is selected [ ] feature is excluded

-§- LTIB settings

Sys em features --->
--- Choose the target C library type

arget C library type (glibc) --->

library package (from toolchain only}) ---=

ocolchain component options ---=
--- Toolchain selection.

oolchain (gcc-4.4.54 eglibc-2.10.54 mk68k toolchain.) ---=
(-march=isac -mcpu=54418 -msoft-float) nter any CFLAGS for gcc/g++
--- Bootloader

< Exit > < Help >

Figure 10. Board configuration
a. Package list:

To add or remove a package press the space bar. An asterisk shows that the package is selected to be built by
LTIB and will be available on the target file system.

A working configuration is loaded by default. For information about the package, you can select Help at the
bottom of the page.

On any Linux system, when building, installing, and executing a package, there may be dependencies with other
packages, drivers, modules, etc. By selecting a new package, LTIB will try to build it accordingly. But when it
detects some sort of dependency to other software that could not be resolved, it may try to access the Internet
and download the missing component. If an error occurs when retrieving these components, the build process
will fail and you may need to fix the issue yourself. Normally, it can be fixed by installing the missing libraries,
modules, or packages to your Linux distribution, or by placing source packages in the /opt/freescale/pkgs
directory.

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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File Edit View Terminal Tabs Help

Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted letters are
hotkeys. Pressing <Y= selectes a feature, while <N= will exclude a feature. Press
<Esc><Esc> to exit, <?> for Help. Legend: [*] feature is selected [ ] feature is excluded

- Platform specific package dependsio

-B

[#*] 2switch-test

--- Common package selection list
[ 1 lien

[ pptrk

[ sterisk

[ tk

[ utoconf

[ utomake

[ 1sa-1lib

< Exit > < Help >

Figure 11. Package list

b. Target system configuration:

Please be sure to set the network environment the first time you build the project. To do this you need to select
the board configuration screen:

Target System Configuration ¢ Options ¢ Network Setup ¢

Figure 12 shows the network setup screen.

Please set the correct IP address for the target board. If you connect the target board to your PC directly with a
crossover cable, please set the target board IP addresses with the same subnet of the host PC. If you are using a
router to connect the target board and the host PC together, you can select “get network parameters using
DHCP” to get the IP from the router.

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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File Edit View Terminal Tabs Help

Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted letters are
hotkeys. Pressing <Y= selectes a feature, while <N= will exclude a feature. Press
<Esc><Esc> to exit, <?> for Help. Legend: [*] feature is selected [ ] feature is excluded

[*] nable interface ©
{ethﬂ} nterface

[ 1] et netwurk parameters using dhcp
(#92.168.6.254) IP address
(255. 255 255 @) n tmask
(192.168.0.255) roadcast address
(192.168.0.1) ateway address (NEW)
(192.168.0.1) n meserver IP address (NEW)

< Exit > < Help >

Figure 12. Network setup

c. Target image generation:

garabo@garabo-deskkg

File Edit VWiew Terminal Tabs Help

Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted letters are
hetkeys. Pressing <Y> selectes a feature, while <N> will exclude a feature. Press

<Esc><Esc> to exit, <?> for Help. Legend: [*] feature is selected [ ] feature is excluded

Use the arrow keys to navigate this window or press the hotkey of

--- Choose your roat filesystem image type the item you wish to select followed by the <SPACE BAR=. Press
I 3> <?> for additional information about this option.
un a cammand after bu1Ld1ng the target image
(128) ffs2 erase block size in KB [m
[ 1 ead-only root filesystem xt2.9z ramdisk

(2048k) mpfs size ramfs

( )
(/tmp /var) lace these dirs in writable RAM () nitramfs
() ootfs target directory { ) omfs (uClinux)
[ 1 eep temporary staging directory () FS only

[ 1 onvert hard links to symbolic links

[<gelect> < Help >

< Exit > < Help >

|

Figure 13. Target image

You can select the file system type for target image generation. In most cases Network File System (NFS) is
appropriate to use in the development stage. Figure 13 shows the Target Image Generation screen.

4. Exit from the top level menu when configuration is done and save the new configuration. LTIB will gather BSP
configuration changes from the user. Then you must create and/or update all needed binary RPMs for the target
platform, as required by the BSP configuration, by building from original sources and patches. Next, the LTIB creates
an RFS tree by installing the binary RPMs of the packages needed for the configuration, and generates all the image
files needed for deploying Linux OS to the target board. Once you have built your project you will get the following
directory/image files:

* rootfs — Directory, the root file system that will be deployed on your board.

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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* rootfs.jffs2 — JFFS2 filesystem file that can be flashed to your board if you selected jffs2 in the target image
generation procedure.
* rootfs/boot/ulmage — Kernel image that can be loaded with CFFlasher. Instructions are provided in
Configuring U-boot.
If you want to fully re-configure and re-compile all the packages, you can do the following. (This is generally not
necessary.)
a. Clean up all the configure files and objects thoroughly:

./ltib -m distclean
b. You will be prompted to confirm your choice. Type yes to perform a distclean.
c. Run litb.

./1ltib

More information on LITB can be found in <install path>/ltib/doc, or on the web at http://savannah.nongnu.org/
projects/ltib.

3 Target deployment

3.1 The Tower kit

The TWR-MCF5441X system is a Freescale Tower compatible system based on ColdFire™ architecture microprocessor
MCF5441X.

Primary MCF5441X MPU
Connector
Potentiometer
RS5232 Header
(UARTQO) LEDs
RCON Boot
Setting Switches Switches
R5232 Header
Interrupt
(UART4) Pusph
Buttons
Boot Setting
Switches Reset Button
Mini-B USB 26-pin BDM
Connector
OSEDM
( ) Secondary
Connector

Figure 14. TWR-MCF5441X module

The TWR-MCF5441X module is part of the Freescale Tower System, a modular development platform that enables rapid
prototyping and tool re-use through reconfigurable hardware.

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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The TWR-MCF5441X has three boot mode options:
* Boot with default configuration constants specified in the RCON register
* Boot with NAND/NOR with configuration data specified by the Flexbus FB_AD[7:0] pins
* Boot with configuration data obtained from an external SPI memory through the serial boot facility

The boot modes are determined by the jumper configuration of J5 at reset. Placing a jumper on pins 1-2 of J5 causes
BOOTMOD[0] to be low (0). Placing a jumper on pins 3—4 of J5 causes BOOTMODI1] to be low (0). In Table 2 “ON”
implies that the respective jumper is shunted.

Table 1. J5 headers
BOOTMOD[1:0] J53-4 J5 1-2 Description

00 On On Boot from Flexbus with
default (RCON).

01 On Off Override default via data bus
(FB_AD[7:0]) — NAND/
FlexBus.
This the typical boot mode
for the TWR-MCF5441X.

10 Off On Override default and boot

from serial boot facility with
load configuration and
optional booting from internal
SRAM. If not booting from
internal SRAM, serial RCON
configuration will decide the
boot source at address 0
either from FlexBus or NAND
flash memory.

This application uses BOOTMOD 01, which is the typical boot mode for the TWR-MCF5441X.

If the BOOTMOD pins are 01 during reset, the MCF5441x configuration after reset is determined according to the levels
driven onto the FB_AD[7:0] pins. On the TWR-MCF5441X, the FB_AD[7:0] pins are actively driven by two 4-bit buffers
enabled when the MCF5441x RSTOUT signal is asserted. The values driven by the buffer are set by the SW1 DIP switch
settings. For SW1, a value of 0 implies that the DIP is switched “On.”

Table 2. SW1 8-way DIP switch

Override Pins in Reset

Function

SW1-DIP 1 Boot memory

0 (Default) NAND flash

1 FlexBus

SW1-2 PLL mode

0 Disabled

1 (Default) Enabled

Sw1-3 Oscillator mode

0 (Default) Crystal oscillator mode
1 Oscillator bypass mode
SW1-4 FB_ALE select

Table continues on the next page...

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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Table 2. SW1 8-way DIP switch (continued)

Override Pins in Reset Function
0 FB_TS_B
1 (Default) FB_ALE
SW1-[6:5] BOOT port size
00 32-bit (32-bit muxed address)
01 8-bit (24-bit non-muxed address)
10 (Default) 16-bit (16-bit non-muxed address)
11 16-bit (16-bit non-muxed address)
SW1-[8:7] PLL multiplier
00 (Default) Fvco = 10 x Fref
01 Fvco = 15 x Fref
10 Fvco = 16 x Fref
11 Fvco = 20 x Fref

For this application you need to use SW1[1:8]={0,1,0,1,1,0,0,0}; this is the default configuration.

3.2 Constructing the Tower kit

Please use these steps to build the Tower:

1. Locate and identify the elevator modules. Each elevator module is identifiable by its four card edge connectors. Each
elevator module is either Primary or Secondary. They are identifiable by these characteristics:
* Primary elevator: written on inside top and denoted by white card edge connectors.

* Secondary elevator: written on inside bottom.

2. Additional modules. The Linux demonstration requires the use of the TWR-SER?2. Please assemble the TWR-
MCF5441X and the TWR-SER?2 together using the elevator modules.

3. Identify the primary and secondary card edges. For each module, the words Primary and Secondary are written along
the card edges. The primary edge is also denoted by a white stripe. Match the white stripe on the edge of each module
to any available connector on the primary elevator and plug it in. With the TWR-MCF5441X and the TWR-SER2
modules connected to the primary elevator, carefully attach the secondary elevator onto the secondary card edges of

each module.

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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Figure 15. Tower kit

4. Connect the serial cable. Attach the header end of the provided DB9 adapter cable to UARTO (J1) of the TWR-

MCF5441X. Attach the DB9 end to a serial cable connected to the host computer. Open a terminal window on the host
computer. Use the appropriate COM port to establish a serial connection with the TWR-MCF5441X. Use these
connection settings:

* Bits per second: 115200

* Data bits: 8

 Parity: None

* Stop bit: 1

* Flow control: None

. Connect the USB cable. Attach the provided USB A-to-Mini-B cable between the host computer (or a USB wall

adapter) and the Mini-B (J9) receptacle on the TWR-MCF5441X. The USB cable will supply power to the TWR-
MCF5441X and additional Tower System modules via the TWR-ELEV.

3.3 Programming U-boot, kernel, and root file system

U-Boot is the default bootloader for the board and should be pre-installed. (Don't reinstall U-Boot unless necessary.) LTIB
can build several versions of U-Boot from source and the executable built image can be found in <1tib>/rootfs/boot /u-
boot .bin.

The BSP provides two versions of CFFlasher to reinstall the U-Boot bootloader for MRAM/SBF and NAND flash memory.
NAND flash memory is the version for this application.

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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To reinstall the U-Boot in NAND flash memory, use the CFFlasher-nand.zip tools located in the BSP ISO under the folder (/
help/software/CFFlasher). Please make sure to copy all the files of CFFlasher-nand folder to C:\>, as shown in Figure 16 and

Figure 17.

Bile Edit Wew Favorites

Tools

Help

Figure 16. Extract to folder C

Qback ~ & - (F | Psearch [yrFolders | [ @ X )| G-
Address |=n.p c:h v| o
I..-w:_.,_ I..-w:_.,_ I_ew:_-._
C_,I Documents and Settings I‘;_,I FLEXIm I’-_,J 1388
I.-'\:_-\. I_-'\:_-.. I_r'\:_-..
C—’J Inetpub l‘;_,.l Intel I_;_,.J Keygen
I..-w:_.,_ I..-w:_.,_ I_ew:_-._
L,I License Docs I‘;_,I nitutils I’__,J Program Files
I-"‘::h I-"‘::h I-"‘::\-
L—J Temp L—J ViewSonic I”J WINDOWS
= pedriver, txt = signaturesetup.log -
== | TextDocment == | TextDocument 1 CFFlasher-nand
= 1KB = 1KB |
Open with WinZip
Frint Extract to folder C:\
i #yi  Explore
900
Scan for Viruses...
) WinZip Y 5 Extract to...
Open With 13| -5 Exciract to here
& Extract to folder C:\CFFlasher-nand
Send To
) Extract to folder
Cut 03 E-Mail CFFlasher-nand.zip
£ Copy D Encrypt ¥
m— Create Self-Extractor ((Exe) —
Extract all filesinth  Create Shortout Bcrez '
= ¢ Canfigure
Delete N 1
Rename
Properties
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File Edit WView Favorites Tools Help ‘a.
Qback - & - ¥ Posearch [HrFodes [ @3 X ) M
Address |=w|- C:\ v| £
= ;
L_J FLEXIm ' 1385
= ;
IL_J Intel l Keygen

Program Files

I-' ——
L_J ntutils

ViewSonic WINDOWS

CFFlasher-nand . .
] Copy all the files in C:

= signaturesetup.log
== | TextDooument
= 1KB

£ | >

& objects selected 1.71MB j My Computer

Figure 17. CFFlasher nand files

In addition you need to copy the U-boot.bin file to C:\> (see Figure 18).
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File Edit View Favorites Tools Help al
QBack - O | O search [ Folders | & @3 X ) | M-

Address [ c:\ v| B o
e, s

1386

I;:J Documents and Settings :’:J FLEXIm
:’:J Inetpub :’:J Intel
:':J License Docs :’:J nitutils
I;:J Temp IL:J ViewSonic

Keygen

Program Files

wioows — <opy the U-boot.bin to C:\>

\J LJ LJ L
i L W ¥

signaturesetup.log
Text Document
1KB

= pedriver. txt
= Text Document
1KE

Flasher-nand

ey,

[—— e
CFFlasher-nand.zip "’J alg (== EOMProtocal
929 KB |

Lot = README, txt
cf.exe ==| TextDocument
= 2KB
5 unit_cfz.dll (==
. 3.24.0.0 dJ Cfg
|

TypeMdiﬁed: 11/2/2011 9: 12 AM Size: 155 KE 155 KB i My Computer

Figure 18. U-boot

CFFlasher-nand is a DOS version tool. This is a utility to program a NAND flash memory device via BDM interface. The
utility program currently only supports NAND interface and it works only under Command prompt. The sequence for
programming the NAND is:

1. Erase.
2. Write/verify.

First, the erase feature will erase block(s) and detect bad block(s) at the same time, and store the bad block(s) offset at
M54418 internal SRAM. Then, the bad block(s) will be referred by write/verify features. If the first erase offset and size are
given, it cannot be used at a later time for write/verify at different offset and size.

To erase at NAND offset 0 and four blocks, size is set to 0x80000. (0x20000 block aligned) Please refer to Figure 19.

C:\> cf nand erase m54418twr nand 0 80000

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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Microszsoft Windows XP [Uersion 5.1.26881
CC>» Copyright 1?85-2881 Microsoft Corp.

Flazh devices:
MAMD, MOR or SER

Flazh commands:
reset, eprase, uwurite, read, or verify
reset configfile
eraze configfile offset<{hex size{hex:>
write configfile offset{hex> size{hex> flags filename
read configfile offsetthex? sizethex® flags filename
verify configfile offset<{hex> size<hex> flags filename
Example: cf nand cf.cfg eraze 8 20008068

C:w>cf nand erasze mb4418twr_nand @ 860080A
Gzl

Figure 19. Erase m54418twr_nand

When the actual file size is smaller than a given size (0x80000), the actual file size will be used. If a given size is smaller
than the actual file size, the given size will be used. The flag is set to one to indicate to the programmer to program the boot
pages (8-bit width bus for the four boot pages). If it is zero, the four pages will become regular 16-bit width bus pages

The bootloader maps system memory as shown below.

System memory map:

0x0000_0000 0x0004_ 0000 MRAM
0x4000_0000 0x5000_0000 SDRAM
0xE000_0000 OxFFFF_FFFF Peripheral bus
NAND Flash map:

U-Boot image 0x00000000 - Ox0007FFFF
U-Boot env 0x00080000 - O0x000807FF
Kernel image 0x00400000 - OxOO07FFFFF
Jffs2 image 0x00800000 - 0x10000000
MRAM map:

U-Boot image 0x00000000 - OxO0003EFFF
U-Boot env 0x0003F000 - O0x0003FFFF
SPI serial flash map:

U-Boot image 0x00000000 - Ox0003ffff
U-Boot env 0x40000 - OxO0004ffff

Please follow the steps below to write/verify u-boot, kernel, and root file system.
1. Write at NAND the u-boot.bin (see Figure 20).

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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Microzoft Windows HP [Uersion 5.1.268801
CC» Copyright 1?285-2881 Microsoft Corp.

Flazsh devices:
MAMD, MOR or SER

Flaszh commands =
reset, erase, write, read, or verify

reset configfile

erasze configfile offset<{hex> size<hex:

write configfile offset<{hex> size{hex> flags filename
read configfile offsett{hex?® sizethex> flagz filename
verify configfile offset<hex> size<hex> flags filename
Example: cf nand cf.cfg eraze B 2000068

C:w>of nand erase mS44H8twr_nand @ 88088
C:soef nand write mS4418twr_nand @ S8AAA 1 u—hoot.hin_

Figure 20. Write the u-boot
2. Open a terminal window on the host computer. Use the appropriate COM port to establish a serial connection with the
TWR-MCF5441X . Remember to use these connection settings:
* Bits per second: 115200
* Data bits: 8
* Parity: None
 Stop bit: 1
* Flow control: None
Press the reset button (SW3) on the TWR-MCF5441X to restart U-Boot. Figure 21 shows the terminal window.

W COM7:115200baud - Tera Term VT

File Edit Setup Control Window Help
”
—Boot 2087 .A8 (Mov A2 26811 — A4:54:44)
: Freescale MCF54418 (Mask:al Uersion:@8>
CPU CLK 258 MHz BUS CLK 125 MHz FLB CLK 62.588 MH=z=
INP CLE 5@ MHz UC0O CLK 588 MH=
oard: Freescale M54418 Tower Suystem
ready
: 128 HB
: 256 MiB
bhlock table not found for chip @
bhlock table not found for chip A
hlock table uwritten to BxBffeB@BBB, version BxB1
block table written to BxBffcBBEB,. version BxA1
Warning — bad CRC or HAND. using default environment
serial
serial
5 zerial
FECA. FEC1
L

Figure 21. Terminal window

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011

Freescale Semiconductor, Inc. 21




PR 4

1argyet deployment

3.

O

Connection Settings

Connect the Ethernet cable to the Linux host computer which had previously run the LTIB. Configure the network

settings according to the U-boot settings. In Figure 22 you can see the network properties for this example. Please refer
to Configuring U-boot in order to check the U-boot settings in your system.

L

Network Settings | =] o %]
=)

Location:

Connections | General | DMS | Hosts |

] Wired connection & EéErnperties ‘
Address: 192.168.1.1 Subne...

|';".;"| t connec...
——taceisnotc..

‘Enable roaming mode:

Configuration: | Static IP address = |
IP address: 192.168.1.1 |
Subnet mask: |255.255.255.0 |
Gateway address: [ l | Unlacl | ‘ EQOSE

‘ OQEHCEI ‘ i Qﬂgk: ‘

Figure 22. Network settings

In the terminal window, erase the NAND flash block and flash kernel image. For an example, see Figure 23.

-> nand erase 400000 200000
-> tftp 41000000 uImage

-> nand write 41000000 400000 <uImage size> (uImage size is aligned to 2K

For example:

-> nand erase 400000 200000
-> tftp 41000000 ulmage
-> nand write 41000000 400000 200000

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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™ COM7:115200baud - Tera Term VT M=
File Edit Setup Control Window Help
et: FEC®, FECL ~

>
» nand erase 490000 ZOBBEA

AND erase: device H offset Bx4B000H, siz=e BAxZ2BA08H
rasing at Bx5eAA8@ — 1608x complete.

K

> tftp 4189886888 ulmage

sing FECB device

FTP from zerver 192.168.1.1; owur IP address is 192.168.1.2

ilename ‘ulmage’.

oad address: Bx418888060

ocading: $HHHEHEE R R R A R T R R R R R )
g na ittt g R R R R R R )
g na ittt g R R R R R R )
i aa it e g g g daE EEE R R R R R R R R )
# iR T R R R R R R R R LR R R

one

ytes transferred = 1601593 <187832? hex?
> nand write 41000000 4080008 2A80G0A

AND write: device B offset Ux40000B, size Bx20808084
2097152 hytes written: 0K
» nand erase 300008 12000001 W

Figure 23. Erase the NAND flash block and flash ulmage

5. In the terminal window, erase the NAND flash block and flash root file system image, as seen in Figure 24.

-> nand erase 800000 1200000

-> tftp 41000000 rootfs.jffs2

-> nand write 41000000 800000 <rootfs.jffs2 size>
(rootfs.jffs2 size need be aligned to 2K)

For example:

-> nand erase 800000 1200000
-> tftp 41000000 rootfs.jffs2
-> nand write 41000000 800000 1200000

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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B COM7:115200baud - Tera Term VT

Eile Edit Setup Control Help

Window

rasing at Bx5eBBBR —— 108 complete.

K

> tftp 41680808 ulmage

gsing FECA device

FIP from server 192.168.1.1; our IP address is 192.168.1.2

ilename ‘ulmage’ .

oad address: Bx416000008

oading: HHEHHHHHEEEEEEEHEE R i
e e e e e e e R R R R R R R
i g g g g e g e e g g g g g e
R A
A S S A R S

done

K
A0 IR UL IR T EPN S Erd @ COM7:115200baud - Tera Term VT

NAND write:

NAND erase:

Bytes transferred = 1681593 (1878039 hex)>
—» nand write 410AABAA 4000 20AEBOA

device B offset Ox400008, zi-e Ax200808
2897152 bhytes written: OK
—> nand erase §800H8 1280006

device B offset Ox8BABORA, zize Bx1200008
Erasing at Bx1%e8808 — 188 complete.

Ele Edit Setup Control Window Help

EEX

P e e b g s sk gy g a gy ]
fidiaiaiaiaiaiainiaiaiainiaidinidin B B B B B B ki ki ki ki ke R Rk e e R
BUBHHHHH R R ER B BE BE R R R R RN R R RN RN R R R AR E RN R AR E R AR AR R R
B B R R R R R YRR RS R YR B R B R B R B R B R B R BR B R LR R R R R ]
fidiaiaiaiaiaiainiaiaiainiaidinidin B B B B B B ki ki ki ki ke R Rk e e R
BUBHHH BT B R B B R R R R R RN R R RN RN RN R R R E AR R AR AR AR AR R R ]
BuBHBHEEE BB BB BB R ER ER R R R R R R R R R B R B R B R B R B AR R B R LR LR R R RS
S S S B B R R R R R R R R R R R R R g R g SRR R R R R
fidiaiaiaiaiaiainiaiaiainiaidinidin B B B B B B ki ki ki ki ke R Rk e e R
BUBHHHHH TR R ER B B B R R R R RN R R R R RN R R R AR E AR RN RN R LR R R R R
A B R R R S SRR Y YRS R YR B R B R B R BB E

one

Bytes transferred = 18874368 (1280088 hex>
—» nand write 41PPAEAA BAAAAR 1200000

NAND write: device B offset BxB0B0BHA,. size Bx1280008
18874368 bytes written: 0K

Figure 24. Erase the NAND flash block and flash rootfs

3.4 Configuring U-boot

1.

At the U-Boot “—” prompt, use the printenv command to see the current U-Boot configuration. This example shows

settings for a rootfs.jffs2 root filesystem deploy.

printenv

bootargs=root=/dev/mtdblock2 rw rootfstype=jffs2 mtdparts=NAND:1M (u-boot)ro,

7M (kernel) ro,
bootdelay=2

-(jffs2) console=ttyS0,115200

baudrate=115200

ethaddr=00:e0

:0c:bc:e5:60

ethladdr=00:e0:0c:bc:e5:61
hostname=M54418TWR

netdev=etho0

inpclk=50000000
loadaddr=0x40010000

u-boot=u-boot

.bin

load=tftp ${loadaddr} ${u-boot};

upd=run load;

run prog

prog=nand device 0;nand erase 0 40000;nb update ${loadaddr} ${filesize};save

stdin=serial
stdout=serial
stderr=serial
ethact=FECO
mem=129024k

filesize=1200000
fileaddr=41000000

LTIB Quick Start: Targeting the ColdFire MCF54418Tower Board, Rev. 0, December 2011
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gatewayip=192.168.1.1

netmask=255.255.255.0

ipaddr=192.168.1.2

serverip=192.168.1.1

bootcmd=nand read 0x42000000 0x400000 200000;bootm 42000000

Environment size: 662/131068 bytes
2. You can customize U-Boot for your system. For example, to change the hostname type:

setenv hostname <value>
save

3. You'll probably need to set the bootargs variable the first time you start your target.

3.5 Running

Once the U-boot, ulmage, and rootfs are programmed to boot the kernel, write the next lines in the command window (Figure
25).

->setenv bootcmd 'nand read 0x42000000 0x400000 200000;bootm
42000000

-> save

-> run bootcmd

W COM7:115200baud - Tera Term VT

File Edit Setup Control Window Help

g e e e R R R R R R R R R R R R ”
g e S S R R RS R R R R R R R R
g e g g e R R R R R
g g e g g g e g e e e e g e g e e e i
g g s e e e g et g e i
g e S S R R RS R R R R R R R R
gttt g et s e e e e g R R g
g g e g g g e g e e e e g e g e e e i
g g e g g g e g e e e e g e g e e e i
g e R R R R R R R R R R R
g RS S S S R
one

ytes transferred = 18874368 (1200008 hex)
> nand write 41008000 BABHAA 12800008

AMD write: device B offset UxBUBBBE, =ize Bx12800884

18874368 hytes uwritten: 0K

*» zetenv hootemd ‘nand read Bx42000000 Bx40080080 200000:hootm 420080008 °

¥ zave

aving Environment to HAHWD...

rasing Mand. ..

rasing at Ox8000@ — 100x complete.

riting to Mand... done

> run bhootcmd b

Figure 25. Boot the kernel

Several lines will be displayed in the terminal. Once the Linux boot has completed, the user is presented with a Linux
prompt. At the prompt use the “help” command to explore available commands.
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W COM7:115200baud - Tera Term VT

File Edit Setup Control Window Help
FS: Mounted woot (jffs2 filesystem> on device 31:2. ~
init started: BusyBox vi.11.2 (>

tarting pid 384, tty *’': ‘setc/roc.dsrch’
ounting A/proc and ~sys

tarting the hotpluy events dispatcher udeuvd
ynthesizing initial hotplug events
etting the hostname to M54418TUR
ounting filesystems

tarting syslogd and klogd

unning sysctl
etting up networking on loopback device: T COM7:115200baud - Tera Term VT

G Qi BRGSO GOLLE Fie Edt Setwp Contol Window Hep

ttached phy 8 to driver NatSemi DPE3849 |[rootBGM54418TYR ~1# dir V-

ending discover... in etc lib mnt proc shin  sys usp

HY: @:88 - Link is Up — 188-Full ev home linuxrc opt root share tmp wvar

ending discover... [rootBM54418TWR ~1# cd 1lib

ending discover... [root@M54418TUR 1ib1# dir

o lease. forking to background 1d-2.18.1_s0 libmemuzage .so librezolv-2.18.1.20

tarting inetd: ld.so.1 libns1-2.18.1.s0 libresolu.so.2

tarting the boa webserver: libBrokenLlocale—-2.1A.1.s0 libnsl.so.1 librt-2.10.1 .50

tarting the watchdog daemon: libBrokenLocale.so.1 libnss_compat-2.18.1.s0 librt.so.1

tarting pid 571, tty *’': '—/hin/sh’ libhSegFault .so libnss_compat._s0.2 libstdc++.s0.6

[root@M54418TUR /1# libanl-2.18.1.s0 libnss_dns-2.18.1_.s0 libstdc++.s0.6.8.12
libanl.so.1 libnss_dns.so0.2 libtermcap.so
libc—2.18.1.s0 libnss_files-2.18.1.s0 libtermcap.so.2
libc .so.6b libnss_files.so.2 libtermcap.so.2.8.8
libcidn-2.18.1.s50 libnss_hesiod-2.18.1.s50 libthread_db—1.8.s0
libcidn.so.l libnss_hesiod.so.2 libthread_db.so.1
libcrypt—2.168.1 .50 libnss_nis-2.18.1.s0 libutil-2.18_1.s0
libcrypt.so.1 libnss_nis.so0.2 libutil.so.1
libhdl-2.18.1.=0 libnss_nisplus-2.18.1.80 libvolume_id.zo.8
libdl.so.2 libnzs_nisplus.so0.2 libvolume_id.so.8.81.8
libgcc_s.s0.2 libpcprofile .so modules
libm—2.18.1_s0 libpthread-2.168.1_s0 udev
libm.so.6 libpthread.so.8
IlrootBM54418TYR 1ib1# B b

Figure 26. Linux prompt

4 Conclusions

This application note shows that by installing the right packages and executing the right commands, LTIB can build/compile
the image without errors, and set up the NFS and TFTP to start the development of Linux on the ColdFire MCF54418Tower
board.
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