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1 Introduction

1.1 Overview

This manual describes Installing Samsung’s S3C2440X BSP on LINUX OS. This product is designed to
provide hand-held devices and general applications with cost-effective, low-power, and high-
performance micro-controller solution in small die size. To reduce total system cost, the S3C2440X
includes the following components separate 16KB Instruction and 16KB Data Cache, MMU to handle
virtual memory management, LCD Controller (STN & TFT), NAND Flash Boot Loader, System Manager
(chip select logic and SDRAM Controller), 3-ch UART, 4-ch DMA, 4-ch Timers with PWM, 1/0 Ports, RTC,
8-ch 10-bit ADC and Touch Screen Interface, Camera interface, 1IC-BUS Interface, 1IS-BUS Interface,
USB Host, USB Device, SD Host & Multi-Media Card Interface, 2-ch SPI and PLL for clock generation.

The S3C2440X was developed using an ARM920T core, 0.13um CMOS standard cells and a memory
complier. Its low-power, simple, elegant and fully static design is particularly suitable for cost- and
power-sensitive applications. It adopts a new bus architecture called Advanced Micro controller Bus
Architecture (AMBA).

The S3C2440X offers outstanding features with its CPU core, a 16/32-bit ARM920T RISC processor
designed by Advanced RISC Machines, Ltd. The ARM920T implements MMU, AMBA BUS, and Harvard
cache architecture with separate 16KB instruction and 16KB data caches, each with an 8-word line
length.

By providing a complete set of common system peripherals, the S3C2440X minimizes overall system
costs and eliminates the need to configure additional components. The integrated on-chip functions
that are described in this document include:

 1.2Vinternal, 1.8V/2.5V/3.3V memory, 3.3V external I/0 microprocessor with 16KB I-

Cache/16KB D-Cache/MMU

» External memory controller (SDRAM Control and Chip Select logic)

e LCD controller (up to 4K color STN and 256K color TFT) with 1-ch LCD-dedicated DMA

» 4-ch DMA with external request pins

» 3-ch UART (IrDA1.0, 64-Byte Tx FIFO, and 64-Byte Rx FIFO) / 2-ch SPI

* 1-ch multi-master [IC-BUS/1-ch 11S-BUS controller

* SD Host interface version 1.0 & Multi-Media Card Protocol version 2.11 compatible

e 2-port USB Host /1- port USB Device (ver 1.1)

e 4-ch PWM timers & 1-ch internal timer

e Watch Dog Timer

» 130-bit general purpose 1/0 ports / 24-ch external interrupt source

e Power control: Normal, Slow, Idle and Sleep mode

» 8-ch 10-bit ADC and Touch screen interface

* RTC with calendar function

e On-chip clock generator with PLL

Mobile Business Enabling PT, System LSI Confidential Property of Samsung Electronics Co., Ltd. 1
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1.2 Block Diagram
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1.3 Super User Mode and Downloading Files

Please log in into Super user mode and add the user.
For egs, to add new user as ‘test’ and please follow the command below.

[root @ocal host root]# adduser test

[root @ ocal host root]# passwd test

Changi ng password for user test:

New Passwor d: --Enter the password for user ‘test’.

Please download the following files from www.samsungsemi.com and copy it to the working directory
/home/test.

Filename Description
$3c2440 vivi_rl.0.tar.bz2 bootloader
s3c2440 kernel2.4.18 rl.2.tar.bz2 kernel
s3c2440 kernel2.4.18 module_camera.tar.bz2 camera
s3c2440 kernel2.4.18 _module_sdmmc.tar.bz2 MMC
cross-2.95.3.tar.bz2 Toolchain
root.cramfs small size root file system (only booting)
root_qtopia_2440.cramfs Qtopia window Root file System
ztelnet-0.9.1-7mz.i386.rpm ztelnet Application
Jflash-s3c2440 SMC Application

Below is the list of downloaded files from the Samsung website.

[root @ocal host test]#

[root @ocal host test]# Is

s3c2440 vivi _rl.0.tar.bz2

s3c2440 kernel 2.4.18 rl1.2.tar.bz2

s3c2440 _kernel 2. 4. 18 nodul e_canera.tar. bz2
s3c2440 kernel 2. 4. 18 nodul e_sdmt. tar. bz2
cross-2.95.3.tar. bz2

root.cranfs

root _qtopi a 2440.cranfs

j fl ash-s3c2440

ztelnet-0.9.1-7ne.i 386.rpm

Mobile Business Enabling PT, System LSI Confidential Property of Samsung Electronics Co., Ltd. 3
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2 Installing Toolchain

Building the tool chain is not a trivial exercise and for most common situations pre-built tool chains
already exists. Unless you need to build your own, or you want to do it anyway to gain a deeper
understanding, then simply installing and using a suitable ready-made tool chain is strongly
recommended.

Please follow the commands below and Install the tool chain in the directory mentioned below.

[root @ocal host test]# nkdir —p /usr/local/arm
[root @ocal host test]# tar jxvf cross-2.95.3.tar.bz2
[root @ocal host test]# nv 2.95.3 /usr/local/arm

‘ [root @ocal host test]# export PATH=$PATH:/usr/local/arm 2.95.3/bin

The toolchain object files such as arm compilers, loaders etc. will be available in the
‘/usr/local/arm/2.95.3/bin’ directory.

Mobile Business Enabling PT, System LSI Confidential Property of Samsung Electronics Co., Ltd. 4
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3 Compiling Bootloader, Kernel and Root File System for
SMDK2440

3.1 Introduction to Bootloader

In embedded system, general firmware like CMOS does not exist. So to boot embedded system for the
first time, we have to make bootloader which can adjust well to target board.

Bootloader plays a very important part in embedded system. The role of bootloader is explained below.

* Copy kernel to RAM from flash memory, and execute kernel.

* Initialize hardware.

e Bootloader have the function that writing data to flash memory.
(Downloading kernel or Ram disk by serial port or other network hardware, data is stored in
RAM. But RAM lost all data downloaded if you cut power supply, so to avoid this work you have
to store to flash memory.)

e It provides interface to send commands to target board or to inform user’s state of target

board.

3.1.1 What is Vivi

Vivi is bootloader made to use exclusively at ARM line processor. Because vivi supports only serial
interface, to communicate between host PC and embedded system, you have to connect host PC to
target board by serial cable and execute Minicom.

3.2 Compiling Vivi

Vivi source file is compressed with tarball ‘s3c2440 vivi_rl1.0.tar.bz2’. Extract it executing following
command.

[root @ocal host test]#
[root @ocal host test]# tar jxvf s3c2440_vivi_r1.0.tar.bz2

Go to ‘s3c2440_vivi_rel’ directory created after extracting the tarball and then execute the ‘make
menuconfig’ command.

[root @ocal host test]# cd s3c2440 _vivi _rel
[root @ocal host s3c2440_vivi _rel]# nmake nenuconfig

Mobile Business Enabling PT, System LSI Confidential Property of Samsung Electronics Co., Ltd. 5
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Please Select ‘Load an Alternate Configuration File’
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Select ‘Exit’ and then ‘Yes’ to save your new kernel configuration.

"=+ ke alho sk thomenest's 22430 _vrei_ral - Shell - Konsale
Sezsion Edr View Senngs Help

Do you wish to save your new kermel configuration?

|- s Mz o2

Figure 3-3 Saving New Kernel Configuration

Finally save the set points and compile vivi by executing ‘make’ command.

[ root @ ocal host s3c2440_vivi _rel]# make

If the compilation of vivi progresses well, vivi binary image file will be created under
‘/s3¢c2440_vivi_rel’ directory.

In Next chapter we will port vivi (bootloader), kernel image, and root file system to target board. To
do this work more conveniently, it is good to collect all the compiled images to ‘image’ directory.
Make /image directory and copy the compiled images to /image directory.

[root @ocal host s3c2440 _vivi _rel]# nkdir /hone/test/inmage
[root @ocal host s3c2440_vivi_rel]# cp vivi /hone/test/imge

[root @ocal host s3c2440_vivi _rel]l# cd util
[root @ocal host util]# armlinux-gcc —o0 imagewite inagewite.c
[root @ocal host s3c2440 vivi _rel]# cp inagewite /hone/test/inmage

After executing above command, imagewrite file will be generated under ‘/util’ directory. Imagewrite
is the utility to download the image files to the SMC (Smart Media Card). Copy Imagewrite utility under
‘/home/test/image’ directory.

Mobile Business Enabling PT, System LSI Confidential Property of Samsung Electronics Co., Ltd. 7
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3.3 Compiling Kernel

Kernel source is compressed by the name of ‘s3c2440_kernel2.4.18 r1.2.tar.bz2’. Extract this bz2
file by executing the following command. After extracting the kernel tarball file
‘s3c2440_kernel2.4.18_rel’ directory will generate.

[root @ocal host test]# tar jxvf s3c2440 kernel 2.4.18 rl1.2.tar.bz2
[root @ocal host test]# cd s3c2440 kernel 2.4.18 rel

Set the values by executing ‘make menuconfig’ command. You can load default-configuration-file that
is composed with values optimized to target board. In the case of kernel, default-configuration-files
are located in ‘s3c2440_kernel 2. 4. 18_rel ’ directory.

Please enter the path of the configuration file to load ‘arch/arm/def-configs/smdk2440’ file, after
selecting ‘Load on Alternate Configuration File’ menu.

| [root @ocal host s3c2440_kernel 2. 4. 18 rel]# make nenuconfig

Please select ‘Load an Alternate Configuration File.’

nod i localho st home el 33940 kemel? 4,168_rel - Shell - Konsale
Sesskon EdE Wiow Sonegs Help

Arrow keys mavigote the memu. <Emters selects ssbsenus ---@, Highlighted letters are hotkeys.
Pressing <¥: inclueden, <N: eacludes, <> modularizes festuren, Fress <Eac><Esc> to exit, <7 for
Halp. Logead: [*] Built-is [ ] eseluded o8> ssdule < » sodels capabls

50N wubsymtem ---»
APUT DT SUPPSTT  ---3
haracver devices ===
H Itimedia devices --->
ile mystems -——>
sisole drivers ---»
gund -3

1 Itimedia Copsbilities Port driverg -—-=
AN Auppert  -—->
luetooth SUPPOTE  =-=<n
ernel backing ---»

et I 1 < Exit » € Halp »

Figure 3-4 Kernel configurations
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Please enter the name of the configuration file you wish to load ‘arch/arm/def-configs/smdk2440°.

= 0l alba 48 o e Ml 29 0_heresl2 418 el - Shall - Konuale
Sersan Edn Wies Senngs Help

Eater Che sase of Uk configueatios File you wish
e load, Accept the nase shosn to restore the
configuration you last cetrieved. Leave blask to

abart .
i apch /am 8ef - coaFl e sedk 440

ok < Help >

Figure 3-5 Inputting Kernel configuration file

Select ‘Exit’ and then “Yes’ to save your new kernel configuration.

AT oz alho st homeies s ©2440_kenel? 4.18_rel - Shell - Konsale

Semskn Edr Wiew Setiags Holg

Do yeu wish Lo save your oew kecnel configuratios?

i R < Mo o3

Figure 3-6 Saving New Kernel Configuration
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[root @ocal host s3c2440_kernel 2. 4.18 rel ]# nake dep
[root @ocal host s3c2440_kernel 2.4.18 rel ]# nake zl mage

After executing above commands the Kernel image will be created in
‘s3c2440 kernel 2. 4. 18_r el /arch/arm/boot’ directory by the name of ‘zImage’.

To port the target board easily copy ‘zlmage’ (kernel image) to ‘image’ directory.

# s3c2440 kernel 2. 4.18 rel/arch/arm boot/
[root @ocal host boot]# cp zlnage /hone/test/inmage

3.4 Creating Root file System

Root filesystem is composed of Cramfs (Compressed ROM file system). Cramfs is designed small and
simple. The size is restricted to 256MB, but it doesn’t act on a defect in embedded system.

To port the Root File System onto the target board easily copy the root file system to ‘/image’
directory.

[root @ocal host test]# cp root_qtopia 2440.cranfs /hone/test/inage
[root @ocal host test]# cp root.cranfs /hone/test/imge

All images (vivi, zImage, root.cramfs, root_qtopia_2440.cramfs, imagewrite) are collected in ‘/image’
directory. In next chapter, we will learn about how to port these images to the target board.

Mobile Business Enabling PT, System LSI Confidential Property of Samsung Electronics Co., Ltd. 10
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4 Porting Embedded Linux to SMDK 2440 Target Board

4.1 Porting Linux while Target Board Booting

Now in this chapter we will learn how to write vivi (bootloader), zlmage (kernel image),
root_qtopia_2440.cramfs to SMC (Smart Media Card) by using ‘imagewrite’ utility. This method can be
used after booting target board. So it is used for writing images to new SMC.

Transfer the images and the needed utilities to the target board, because all works are progressed in
target board. Transfer all the images from image directory to the target board by using ztelnet utility.

4.2 Minicom

We have to transfer the images using ztelnet, before that you should know how to use Minicom. In this
section we explain how to use Minicom.

Desktop Linux has Minicom program for serial communication. It is used for command prompt of vivi or
shell prompt of embedded Linux.

Set up the values before using Minicom program.

|[root@ocal host root]# mnicom-s : Execute mnicomon setting node.

b ronbiT lncal bt -
Fpe Ednin View Temieal GCo  Help

[canTiguratics]
Filenames and paths
Fale tran=fer pr.'\-l‘llrr\-ll-:

| serlal port setup
Modem and dialing
Sereen and Keyboard
Save setup as dfl
have selup as..

Exit
Exit from Minicom

Figure 4-1 Minicom setup

Please select ‘Serial port setup’ Push ‘A’ key for setting ‘Serial Device’, then write serial port which
is connected to target board. (If you are using COM1, write /dev/ttySO0, if COM2, write /dev/ttyS1.)

Mobile Business Enabling PT, System LSI Confidential Property of Samsung Electronics Co., Ltd. 11


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

ELECTRONICS
S3C2440/ Mobile Business Enabling / UM-1.3-04-02

B oot localbhost: -

(e Edn Aew Terminal Go  elp

A - Serial evice : Sdeviriyso
B - Lockfile Location B
c - Callin Pragramn H
B - Callowt Proagran H
E - fipa/Par/iits = 115200 AN
F - Hapdsare Flaw Conteal = Mo
G - Safveare Flaw Contral : No
Change which setting? I

Soreen and Reyboard
Save setup as a1
Save seTup as.,
Exit

Exit Framn Minicam

Figure 4-2 Serial Port setup |

Push “E’ key for setting up “‘bps/Par/Bits’. Push ‘I’ to set up ‘bps’ to 115200, Push “V’ to set up ‘Data
bits’ to 8, Push ‘W’ to set up ‘Stop bits’ to “1’, and “V’ to set up “parity’ to ‘NONE’.

e =
Eie Edi view Temnad Go  Help

[Coms Parameters]

A - Surial Current: 115300 AN
E - Lockfile L
c - Callin F Speed Farity Miata
O - Callout P
E BpsSPar | Al B30 L1 Hodd g1 &
F - Hardware F B; LZ0HE H;: BEwem T: &
G - Software F| C: Z&0H Kz Odd u: 7
[ AEHE 01 Mark L]
Charnipe whic | E: SHHE F: Gpate
i 19200 Stopbits
Sopeen | G ZRGE Wl 1
Save B H: EFA: K: 7
Sdve s 1! 115200 0: H=KM-1
Exin T 30400 R: 7=E-1
Exag
Chodce, or <Emter» to exii?

Figure 4-3 Serial Port setup |l

Push “‘F’ key for setting up ‘Hardware Flow Control’ to ‘“NO’.
Push ‘G’ key for setting up ‘Software Flow Control’ to ‘NO’. The default value is ‘NO’.
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s - E
Eile Edin  Wew Temeal Go  Help

& - Serinl Device i fdewitiyED
H - Loskfile Lacacion !
£ - Callin Frogram i
0 - Callswt Frogram :
E BpasSPar/Bits 1 L1005l
F - Hardwars Tlow Conkrol : Ko
iH Sopfrware Flow Control | Mo
Change which sevtiag? JJ

Sereai and Keyboard
fave metup as dfl
Save sulup as..
Exit

Exit from Minicom

=

Figure 4-4 Hardware/Software Flow Control Setup

Once setting is over, please press ‘Enter’ key. And select ‘Save setup as dfl’ item, then press ‘Enter’
for saving the values.

Lo paarit bk allemer

Eie  Edr  ew  Tesniaal  Go  Help

[zentiguration | ——
Filemames and paths
rile transfer protocols
Serial port astup
woden and Jdialing
Scresn and keyboard

[ Save setup as arl |
Tove swlup am. -
Exit
Exit Frod MiAicon

. g

Figure 4-5 saving Minicom Setup

Push “Exit’ key, to exit from the setting mode. Currently, the set points are stored to the file
‘/etc/minirc.dfl’.

To quit from Minicom, please press ‘Ctrl + A’ and then ‘Z’, at last push ‘Q’ key. Then Selecting ‘Yes’,
Minicom is quitted.
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T

Bl Edn  yiew Demnieal Qo Hep

- =

=

Waloors 1o ninicem Z.00.0

OFTINKS: HimGory HDulffer, F-key Macrom, Search History OQuffsc, ILAn
Complled on Jum X3 BHEE, 16:41:20

Frams CINL-aA £ for halp on special keys

Leave without reset?

Figure 4-6 Exiting from Minicom

4.3 ztelnet
4.3.1 Install ztelnet

To use ztelnet program you have to install the ztelnet RPM by executing the following command.

‘[root@ocal host test]# rpm—i ztelnet-0.9.17ne.i 363.rpm

When using ztelnet, target board has to be booted. The SMC which is provided with SMDK 2440 Board
contains vivi, kernel image, root filesystem, so you can boot target board by using this SMC.

Now you can download compiled images to the target board by using ztelnet. Before downloading the
images, connect host PC and target board by Ethernet cable. The downloading of images can be done
by using two terminal windows,

1. The terminal which is used for ztelnet.

2. And the other one which executes Minicom

Terminal 1: Terminal which location is /image directory
Terminal 2: Terminal which executes Minicom (console of target board)
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4.4 Executing Minicom

Terminal 1: # cd /image

Terminal 2: # minicom
Switch ON the target Board, after progressed booting of target board, press ‘Ctrl + C’
and ‘Enter’ key, then you can begin to use shell of target board system.

[root @ocal host root]# cd /home/test/imge
[root @ocal host i mage] #

¥ roote localhost:/home/testfimage
Eile Edit WView Terminal Go Help

NET4: Linux TCP/IP 1.0 for NET4.0 E
IP Protocols: ICMP, UDP, TCP, IGMP

IP: routing cache hash table of 512 buckets, 4Kbytes

TCP: Hash tables configured (established 4096 bind 4096)

NET4: Unix domain sockets 1.0/SMP for Linux NET4.0.

NetWinder Floating Point Emulator VO0.95 (c) 1998-1999 Rebel.com

VFS: Mounted root (cramfs filesystem).

Mounted devfs on /dev

Freeing init memory: 64K

mount fetc as ramfs

re-create the /etc/mtab entries

c?nsole=/dev/console

init started: BusyBox v0.60.3 (2002.05.13-08:36+0000) multi-c?1l biny
Starting pid 16, console /dev/console: '/fetc/init.d/rcS’'

exec: jusr/etc/rc.local: No such filePor directory

Waiting for enter to start '/bin/sh® (pid 19, terminal /dev/console)

Please press Enter to activate this console.
Starting pid 19, console /dev/console: '/bin/sh’

BusyBox v0.60.3 (2002.05.13-08:36+0000) Built-in shell (ash)
Enter 'help' for a list of built-in commands.

line

Figure 4-7 Booting Target Board
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4.5 Setting up an IP address for Host PC and SMDK 2440 Target Board

# ifconfig ethO down
Terminal 1: | # ifconfig ethO 10.10.10.1 up : Set up an arbitrary IP.

# ifconfig eth0 10.10.10.2 : Set up IP that can make a pair with that of host PC.

Terminal 2: # inetd

b drooli lecalhost: bome/leslemage © Shell - Konwle <2

Session Edl View Setiings Help

[Foot@locallost image]s Efconfig echd dows =
[root@localhosts image]® ifconflg ethd 10.10.10.1 up
[root@localbost inspge]#® ifconfig
b T Il Link emcap:Ethernet Hdaddr CO:EG:z@0:FE:D7CF
inet addr;10.10,10,1 PBcast;LD.255, 255,255 MHaskiZ05.0.0.0
I EROADNCAST ELMNING MILTICAST MIU-15HY Helric:l
RX packers:d ¢rrors!d dropped:d overruns: s frams o
TK pqun.-!l'n'ﬂ esrrore:d drnppnr]:n peverrune: ¥ carrier;: 0
collisioms S0 Uaguenelasn @ 100
RX bytes:® (0.0 b) TX bytes:d (0.0 b)
Interrapt:11 Ha=me nddrenms ; Ox 1000

1o Link emcap:Local Loopback
inet addri127.0.0.1 Hask:Z5%.253.255.0
UF LOOFEACKE RURNMING MTU:16436 Metric:l
BX pnrl..-!l:!-?l. prrare; D :lrrlp'p.-_d:l.'l oyerran=;d trame;
TX packers:TE erears!0 deopped: 0 sverruns:0 casrier:0
collisions:0 toqueuslen o
RX byter:5420 (5,7 Kb  TH bytes; 5420 (3.7 Kb}

[rootd@localhost image|# I

Figure 4-8 Setting arbitrary IP

hedl o0 bocalho so/lome/tesyimage - Shell - Konsole

Sesslon Edit View Sectings Help

=]
#® ifconfig etho 10,10,10.2 up
® ifconfig
othd Link encap:Ethernet Hwaddr OD:00:C0:FF:EE:08

inet addr:l0,10.10,2 BEcast:ld, 255,255,255 Mask:Z55.0.0,0
UF EROADCAST RUNHIKNG MULTICAST MTU:153D MHetric:l

BX packets;:0 errors:0 dropped:;d overruns:0 frame:0

TX packets!d errars!d dropped!d overruns:0 careler:O
collisions:0 txgueue len: 100

BY Bytes:0 (0.0 B} TN Bytes:d (0.0 b)

Interrupt:37 Base addross:Ow3od

# inetd

=1

Figure 4-9 ifconfig
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4.6 Confirming the connection between Host PC and Target Board

Terminal 1: | # ping 10.10.10.2
: We can confirm that the Host PC and Target Board can communicate.

halroot® localhost:/home/ftestfimage - Shell - Konsole <2>

Session Edit View Settings Help

[root@localhost image]# ping 10.10.10.2

64 bytes from 10.10.10.2: icmp_seg=1 ttl=255 time=1.81 ms
64 bytes from 10.10.10.2: icmp_seg=2 tt1=255 time=0.377 ms
64 bytes from 10.10.10.2: icmp_seg=3 ttl=255 time=0.323 ms
64 bytes from 10.10.10.2: icmp_seg=4 ttl=255 time=0.317 ms

--- 10.10.10.2 ping statistics ---

4 packets transmitted, 4 received, 0% loss, time 3005ms
rtt min/avg/max/mdev = 0.317/0.709/1.819/0.641 ms
[root@localhost image]# I

L

PING 10.10.10.2 (10.10.10.2) from 10.10.10.1 : 56(84) bvtes of data.

l@ I

Figure 4-10 Ping Test

4.7 Connecting Host PC to Target Board by using ztelnet

Terminal 1 : | # ztelnet 10.10.10.2

key.

Login by root account, so that you won’t need to input password, and then press ‘Enter’

rootd localhost/homeiesyimage - Shell - Konzole <2

Sesskon Edit View Setfings Help

[Foot8localhest imagel#® ztelnet 10.10.10.2
Trying 10,10,10.2, ..

Comnnected to 10, 10,10,2,

Escape character is "#]°,

Linux 2.4.18-rmk7-pxal ({(monel) (0}

{none) login: root

BusyBox vO_80.3 (2002.05.13-08:36+0000) Built-in shell (ash)
Enter 'hEl[.'l' for a list of bullt-in commands.

L

Figure 4-11 ztelnet
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4.8 Transferring Images by ztelnet

Terminal 1: | # cd /tmp

#rz

Pushing “‘Ctrl + ]°, ‘ztelnet>" console appears.

ztelnet> sz vivi zimage r oot _qt opi a_2440. cr anfs imagewrite

Terminal 2: | # cd /tmp

_"l" roatif localho st home/lesimage - Shell - Konsole <2=>

Session Edit View Seftings Help

g ol STop =]
f s

BTaRR

# re

rz ready. Te begin transfer, type “sz file ..." to your modem progran

g RO 1000 2 3b e 50
Ztelnet> 82 viwl zImage rodi_quopla_2440,.cramfs 1magewrite
[Retry O: Awaiting pathnane mak for wivi
Strange data 251 Conly ome TAC)
Strange data 253 (only one IAC)H
GE6IE INODEM CRC-32 Retry 1: Awaiting pathname nak for zImage
B85152 ZMODEM CRC-32 Retry 1: Awaiting pathname nak for root_gtopia_2440.cramfs
4148683584 TMDDEW CRC-32 Retry L: Awaiting pathnane mak for imagewrite
27648 ZMODEM CRC-32 g2 3.25 2-11-95 Cinished.

L :

Figure 4-12 Copying Image files to target board using ztelnet

Only /tmp directory can be used for both reading and writing, all directories except /tmp are read-only
file systems. But /tmp directory is ramfs, so if power supply is cut, all images downloaded are deleted.
If you want to store the images, you have to write those to flash memory by using a special utility.
After downloading all images, check the downloaded items by executing ‘Is’ command in both the
consoles (Terminal 1 and Terminal 2) as shown in above and below figure.

el oot localho stthomefiestimage - Shell - Konsole

Session Edit View Senings Help

® ls Knd
arase root_gtopla 2440, cranfs zInage

imagewrite wivi

#

Figure 4-13 Image files on Target Board
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4.9 Imagewrite
4.9.1 Creating partitions in SMC

Terminal executing minicom enable host PC user to work inside target board. Now make three
partitions.

‘ # ./imagewrite /dev/mtd/0 -part 0 192K 2M

et T U bpcalhost/hometesyimage - Shell - Konsole
| Session Edit View Settings Help

2 _Jimagewrite Sdev/mtd/0 -part O 182K 2M
meninfo size = 67108864
doing partition
gize = 0
cizge = 196608
gize = 2007152
check bad block
part = 0 end = 196603
part = 1 end = 2007152
part = 2 end = 67108864
part;
offset = 0
sizge = 196608
bad_block = O
lpartl;
aoffset = 196608
size = 1900544
bad_block = O
Ipart2:
offset = 2087152
size = G4995328
bad_block = 0O

Figure 4-14 Partitioning SMC
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Divide SMC to three partitions, and the size of each partition is as follows:

Vivi Bootloader : 0~192KB
Kernel Image : 192KB~2MB
Root_gtopia_2440.cramfs : 2MB~End-part

write ‘vivi’ at “‘0~192KB’ partition, ‘zlmage’ at ‘192KB~2MB’ partition, and
root_qtopia_2440.cramfs’ at ‘2MB~End-part’ partition.

4.9.2 Copying the Images to SMC by using imagewrite utility

Usage: # ./imagewrite <mtd_dev> <file:offset>

# ./imagewrite /dev/mtd/0 vivi:0 : Store vivi in SMC.
# ./imagewrite /dev/mtd/0 zlmage:192K : Store zImage in SMC.
# ./imagewrite /dev/mtd/0 root_qtopia_2440.cramfs:2M : Store root_qtopia_2440.cramfs in SMC.

L rootdlncalhosthometestimage - Shell - Konsole

Session Edn View Seriings Help

# ./imagewrite Sdev/mid/0 vivi:D
neninfo siFe = 67108864

BEire = 10240

Eizre = 10240

bad_block = O

¥ .Jimagewrite Sdev/mid/0 zImage:19FK
neninfo size = 67108864

sizre = 6899484

sizre = 639944

bad_block = &

¥ fimagewrite Sdev/mtdsS0 root_gtopia_ 2440.cranfs:2W
neninfo size = 7108864

sire = 414848384

sizre = 41488384

bad_block = @&

*

Figure 4-15 Writing Images on SMC

After completing the above procedure please reboot the target board and you can see Linux booting on
the target board.
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5 Porting Linux when Target Board Booting is disabled

5.1 Uploading “vivi’ using JTAG Cable

JTAG cable and Jflash program are required to port for using this method. Jflash program and
HOWTO_USE.txt written about usage of Jflash program are located under “/Jflash’ directory. Jflash
source file is compressed with tarball ‘jflash-s3c2440.tar.gz’. Extract it by executing following
command. Go to ‘/Jflash’ directory created after extracting the tarball.

[root@localhost test]# tar zxvf jflash-s3c2440.tar.gz
# cd /root/jflash

When you write vivi (bootloader) to SMC by “Jflash program’, you need to copy the “Jflash program’
i.e. ‘Jflash-s3c2440’ which is under “/Jflash’ directory, to /image directory.

\ [root@localhost Jflash]# cp ./Jflash-s3c2440 /home/test/image

Connect target board and host PC by JTAG. Insert the 64 MB SMC card in ‘SMC card slot’. Short pin
numbers 2 and 3 of jumper ‘J1°, ‘J2°, “‘J3” and ‘J4° for NAND flash setting (SMC Card settings).

‘ [root@localhost Jflash]# ./Jflash-s3c2440 -help

L droot® localhost:/home/testfimage - Shell - Konsole

Session Edit View Settings Help

[root@localhost image]# ./Jflash-s3c2440 -help E'

| SEC JTAG FLASH for 2440+
| modified by Quasar 2003.9.22+

Usage: 5JF <filename> /t=<flash_type> /d=<delay>
Flash Type List
1:5MDK2440:K953208 4MB
2:5MDK2440:K956408 8MB
3:5MDK2440:K952808 16ME
4:5MDE2440:K955608 32ME

SMDE2440:K551208
6:5MDE2440: AM29LVS00EE
E‘oct@lucalhust image]# | J

Figure 5-1 Jflash-s3c2440 -help

There are different options after executing Jflash program help, according to the size of flash memory.
We use 64MB SMC, so we have to give ‘/t=5’ option. Switch ON the target Board and execute Jflash
program with ‘/t=5" option. If you use different flash memory, option will be changed.

Go to /home/test/image directory and execute the following command.

\ [root@localhost image]# ./Jflash-s3c2440 vivi /t=5
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FEile Edit Wiew Terminal Go Help
[root@localhost image]# ./Jflash-s3c2
e +
| SEC JTAG FLASH for 2440+

| modified by Quasar 2003.9.22+
e +
> flashType=5

> 53C2440X(ID=0x0032409d) is detected.
[K951208 NAND Flash JTAG Programmer ]
K951208 is detected. ID=0xec76
0:K951208 Program 1:K951208 Pr ElkPage

Elect the function to test :I

2:Exit

Figure 5-2 selecting function to test Jflash-s3¢c2440

Please select ‘0’ for ’K9S1208 Program’.

Enter Input target block number as ‘0’.

Mobile Business Enabling PT, System LSI

Confidential Property of Samsung Electronics Co., Ltd.

22


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

ELECTRONICS
S3C2440/ Mobile Business Enabling / UM-1.3-04-02

b4 3jit® localhost:/home/testfimage

File Edit Wiew Terminal Go Help
[root@localhost image]# ./Jflash-s3c2440 vivi /t=5 llad

| SEC JTAG FLASH for 2440+
| modified by Quasar 2003.9.22+

» flashType=5
ERROR: No CPU is detected(ID=0xffffffff).

[K951208 NAND Flash JTAG Programmer ]

ERROR: K951208 is not detected. Detected ID=0xffff.
[root@localhost image]# ./Jflash-s3c2440 vivi /t=5

| SEC JTAG FLASH for 2440+
| modified by Quasar 2003.9.22+

> flashType=5
> 53C2440X(ID=0x0032409d) is detected.

[K951208 NAND Flash JTAG Programmer ]

K951208 is detected. ID=0xec76

0:K951208 Program 1:K951208 Pr BlkPage  2:Exit
Select the function to test :0

[SMC(K951208VOM) NAND Flash Writing Program]

Source size:C0h~e473h

Available target block number: 0~4095 ]

Input target block number:0 z
target start block number =0 L
target size (0x4000*n) =0x10000

L 3
[T =0 W2~ ¥ 1§ Lt ~i X IR TN 1 1

Figure 5-3 inputting target block humber

You can see the status of vivi while downloading through JTAG port.

Note: Please wait for some time for the console to appear as shown in figure 4.4. As vivi (bootloader)
takes long time to write to SMC.
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hd ajit@® localhost/homeftestimage
File Edit ¥iew Terminal Go Help

STATUS : EpPPPPPPPPPPPPPPPPPPPPPPPPPPPPPEP
EpppPPPPPPPPPPPPPPPPPPPPPPPPPPPPPE
EppPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

EpppPpPPPPPPRPPPPPPEPPPPPPPPPRPPPEPPR
0:K951208 Program 1:K951208 Pr BlkPage 2:Exit

lSelect the function to test :2.

I:J‘¢m|

Figure 5-4 Completion of vivi

After vivi download completes, please select ‘2’ to Exit.

Run the Minicom after connecting host to target board by serial cable. Supply power to target board,
in that case target board is waiting inputs during the times defined by developer. If we do not input
anything or press ‘Enter’, target board begins to boot. Instead, if you input ‘space-bar’ key, target
board enters into vivi prompt mode. The waiting time of target board is very short so hit ‘space-bar’
key quickly if you want to use target board console.

e 210 lacalleesn hoemefa) eSS MDD 440 kerne|

Eile Eda yiew Teminal Go |Help

Welcome to minicom Z2.00.0

OFTTONS: History Buffer, F-kKey Macros, Search History Buffer, T1En _J
Compiled on Jun Z3 2002, 16:41:20.

Fress CTRL-A Z for help on special keys

VIVI version 0,.1.4 (root@localhest. localdomain) {(goc version 2,.95.2 20000516 |
HML table base address = Ox3IIDFCOOO

Succeed memory mapping.

HAND device: Manulacture ID: Oxec, Chip ID: Ox76 (Sansung K9 20EVOM)
Found default viwvil paramsters

Fross Return to start the LINUX now, any other key for wiwvi

Lype "help” lor help.

vivie

- )

Figure 5-5 vivi shell prompt

Note 1: To see the vivi> prompt, please keep any key pressed continuously before booting the board.

Note 2: If you can not see the vivi> prompt, that means the vivi bootloader has not been downloaded
properly. Please try to download vivi bootloader one more time.
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5.2 Uploading Images to the target board using vivi

Once vivi (bootloader) is stored in SMC (NAND flash memory), you can write vivi (bootloader), kernel
image, root filesystem etc. to SMC on prompt mode of vivi (bootloader) by xmodem of Minicom. It can
be possible only when bootloader exists in flash memory.

If ‘transfer incomplete’ message is appeared while writing images, the reason is that the timeout of
xmodem_initial is too short. In this case, you can solve the problem by increasing the timeout of
xmodem_initial. First check the value of ‘xmodem_initial_timeout’ parameter. if it is too short,
extend timeout properly.

vivi> param show

vivi> param set xmodem_initial_timeout 1000000 : “1000000” means 1 second because a unit is
microsecond.

vivi> param save

Once you set the ‘xmodem_initial_timeout’ you can write the images.

If it is not possible to change the ‘xmodem_initial_timeout’, you can edit the
/vivi/arch/s3c2440/smdk.c file as shown in the following fig

b4 root® localhost:/homeftestivivifarch/s3c2440
File Edit WView Terminal Go Help
#ifdef CENFIG_SBCE&‘IDJMD_EOOT

[+]

#define MT_S3C2440 MT_MOE_FLASH

#endif

vivi_parameter_t default wvivi_parameters[] = {
{ "mach_type", MACH_TYPE, NULL },
{ "media_type", MT_S3C2440, NULL },
{ "boot_mem_base", 0x30000000, NULL },
{ "baudrate", UART_BAUD_RATE, NULL },
{ "xmodem", 1, NULL },
{ "=modem_one_nak", o, NULL },

"xmodem_initial_timeout", 5000000,
"xmodem_timeout", 5000000,
"boot_delay", 0x1000000, NULL }

{
{
{

I
int default_nb_params = ARRAY_ SIZE(default_wivi_parameters);

char linux_cmd[] = "noinitrd root=/dev/bon/2 init=/linuxrc console=ttyS0";

void set_wpp(struct map_info *map, int vpp)

L 78,9 66% g

Figure 5-6 xmodem_initial_timeout settings
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5.3 SMC partitioning and writing vivi image

Now you can write all images including vivi again through vivi prompt. But before writing the images,
you have to partition the SMC to assign the memory for each image. SMC is composed of bon filesystem
and vivi supports this. So you can make partitions through vivi prompt with the help of following
command.

vivi> bon part 0 192k 2M

¥ root® localhost:/home/test/image - Shell - Konsole - 0 X
Session Edit View Settings Help
(]
vivi> bon part 0 192k 2M
doing partition
size = 0
size = 196608
size = 2097152
check bad block
part = 0 end = 196608
part = 1 end = 2097152
part = 2 end = 67108864
parto:
offset = 0
size = 196608
bad_block = 0
partl:
offset = 196608
size = 1900544
bad_block = 0
part2:
offset = 2097152
size = 64995328
bad_block = 0
vivis []
CTRL-A Z for help 115200 8N1 Minicom 2.00.0

Figure 5-7 Partitioning SMC
The bon command makes 3 partitions of sizes 0~192K, 192K~2M, and 2M~64M.

0~192k : vivi (Bootloader) will be written here.
192k~2M : zlmage (kernel) will be written here.
2M~64M : root.cramfs (root filesystem) will be written here.

Above command does formatting of SMC as well as partitioning it. So if you do next steps like writing
kernel and root filesystem, you have to write vivi again. Write vivi by following command.

vivi> load flash vivi x
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To download the vivi bootloader press ‘ctrl +A’ -> ‘z” and then ‘S’ to send file.

Window questioning about transfer mode will appear. Please select xmodem and hit Enter Key.

" rooti localhost:fhome/test/image - Shell - Konsole - X

Session Edit Wiew Settings Help

wiwvi> load flash wiwvi x

Ready for downloading using xmodem. ..
Waiting...

.Failed downloading file

vivi> load flash wviwvi x

Ready for downloading using x —[Upload]——
Waiting. .. | zmodem |

| vmodem |
[xmodem
| kermit |
| ascii |
L

CTRL-A Z for help |115200 SN1 Minicom 2

Figure 5-8 xmodem x-fer mode for Vivi

Please give the path of the vivi bootloader file as shown in the following figure.

e 001 localho st/hemeestimage - Shell - Konsole

Session Edn Wiew Sellings Help

Wiy [Select a Tfile for uploead]
115 |H:ﬁu|1ﬂry: EE N ETEL

Wal| [..]

F| o [.audacity_tenp]

wi | [ r-amstrean-igrlond)

e | T emags. 70,

Wa | [. goont]

| -geontd)]
[.gimp=1.2]

[ . gnome] r
[cgnome-deskto) | Ho file selected]| --enter: [ilename; |

[ . e | | = | |
[ .gnoma2_priva: L
[ .gnome_private]
[gnupg]

[ paview]

[ . irmanager ]

[ hda]

[.1ftp]

[.mc]

[.meop]

{ Ercape® Ta exit, Space To tag )

[Goto] [Prev] [Show] [Tagl [untag] [INIEES

Figure 5-9 Entering filename for vivi
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You can see the sending status of vivi bootloader as shown in the following figure.

el Fe0 U2 localbo st/ ome e stimage - Shaell - Konsale

Session Edit View Semings Help

vivix load flash vivi x - - - 3
Ready for downloading using ymodem. ..
Waiting. ..

CFailed dlownloading Tile
wvivis load flash wiwvi =l

Ready for pploads = Press—CTRL=C to guit]

Waitin:. . | Sending fhome/test finage fvivi, 341 blocks: Give your local XM
| ODEM peceive conmand now.,

vivis loa [imoden sectors/kbytes sent: 148713k

Ready faor |

Wainin:, . | i
| - —

Figure 5-10 vivi download status

After vivi bootloader image download completes, hit Enter key to come to vivi prompt. If you

encounter timeout then please try to upload the image again.

b droot@localho st hameiesyimage - Shell - Komnsale

Session Edit View Settings Help

vivi= laad flash vivil x

BEeady [or downloading using xmodem, . .

Waiting. ..

Dovwnloaded file at Ox30000000, size = 69376 bytes
Found block size = OsolDOL4000

Erasing. . . ... dona
writing. .. ... dona
Written GOETE bytes
vivis

Figure 5-11 vivi Prompt
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5.4 Writing Kernel Image

To upload kernel Image please execute the following command.

vivi> load flash kernel x

To download the kernel image press “‘ctrl +A” -> “z” and then ‘S’ to send file.

Window questioning about transfer mode will appear. Please select xmodem and hit Enter Key.

e oot kacal o st home/tesyimage - Shell - Konsole
| Session Edt view Semings Help

vivix load flash kernel x r—
mcan:'h'r for downloading using xmodem. ..
aiting. ..

I—[L'F load]——
| zmoden |

| ymoden |
h_ |

| kermit |
| apcii |

e M

Figure 5-12 xmodem x-fer mode for kernel Image

Please give the path of the kernel image (zimage) file as shown in the following figure.

heal P01 lpcalho st homefesyimage - Shell - Konsole
Session Edi View Seftings Help
L&
i i p——— [ kelect a file for wpload] ——————
I:I-n- | pirectory: /root [
al [«:] |
| [ .aadae Ty_tenp] |
| [.canstream-upload]) _[
| [ venacs.d] |
| [.geent] [
| [.gconfd] |
| [.@imp-1.2] _|.
| [.gnome] r —
| [ignome-desktop | He fie selected - enter filenane; | |
| [.gmomez2] B hone/ tes T/ inage  Emnagdl I I
| (! p— —
[Gote] [Prev] [Show] [Tag] [veteg] [NEEEDCE
eI

Figure 5-13 Entering filename for zimage
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You can see the sending status of zimage as shown in the following figure.

b droot® localhost/home/testimage - Shell - Konsole

Session Edt Wiew Seftings Help

vivix load flash kermel x
Ready for downleading wsing xnodem. ..
Waiting...

I ::_:l-:nndr.-n upload = Fress CTRL-C to guit]

| Sending /home/test/inage/z2Inage, 5380 blocks: Give your local I:
| ¥MODEM receive connand now. |
| ¥moden sectors/kbytes sent: 30?3_3&1. |

| |

Figure 5-14 zImage download status

After sending zlmage completes, hit Enter key to come to vivi prompt.

pa roo i kncalho st ‘hametestimage - Shell - Konsale

Sesclon Ed View Seftings Help

vivi> load flash kernel x

Ready lor downloading using xmodem. ..

Waiting...

Downleaded file at 030000000, size = 690048 bytes
Found block size = O0x0DDacDO0

Erasing... ... done
Writing... ... done
Written 690048 bytes
vivie

Figure 5-15 vivi Prompt
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5.5 Writing Root File System Image

To upload Root File System (root.cramfs) Image please execute the following command.

vivi> load flash root x

To download the root.cramfs press ‘ctrl +A’ -> ‘z’ and then ‘S’ to send file. Window questioning about
transfer mode will appear. Please select xmodem and hit Enter Key.

* root® localhost:’home/test/image - Shell - Konsole -

Session Edit View Settings Help

wvivi> load flash root x
Ready for downloading using xmodem. ..
Waiting...

—[Upload]——

| zmodem |

| ymodem |

| |

| kermit |

| ascii |

L 1

CTRL-A Z for help |115200 8N1 | NOR | Minicom 2.00.0 | VI102 |

Figure 5-16 xmodem x-fer mode for root.cramfs Image

Please give the path of the root.cramfs file as shown in the following figure.

b oot [ocalhost/homeesyimage - Shell - Kansale

Session Edit view Settings Help

Wi [Select a Tile for upload) .

Be | Directary: Jroot |

Wa| [..] |
| [.audacity_tenp] |
| [.camstrean-upload] |
| [.emacs.d] |
| [.geoni] |
| [.gconifd] |
| [gimp-1.2] |
| [« pgnome] i - -
| [.gnome-desktop | He File selected - enter Filepane: | ]
| [.gnome2] B home/test/inage/root . cranfs I |
| [pgnome2_privat ! —
| [ Escape to exit, Space o tag ) |
!

[Gota] [Prevw] [Show] [Tagl [Untag] m

L - = R 1 1 ] I—-T_I

Figure 5-17 Entering filename for root.cramfs
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You can see the sending status of root.cramfs image as shown in the following figure.

ren b lpcalhosthomeftestimage - Shell - Konsole

Session Edit View Setiings Help

L
viviz load flash root x - = - 2 =
IHEiﬂ? for downloading uwsing xmodem. ..

Waiting...
f————————pload - Press-CIRL-C to guit] — —

|Sendlng,"hm.l"l.eu-'l.I'lma.uu.-"l:*uul.rra.nl'u:, Ge20 blocks: Give your
| local ¥MODEM receive command now.
| ¥modem sectors/kbytes sent: ??!i.-"?!d-l-r.l

i

Figure 5-18 root.cramfs download status

After sending root.cramfs completes, hit Enter key to come to vivi prompt.

ren b lpcalhosthomeftestimage - Shell - Konsole

Session Edit View Setiings Help

viviz load flash root x

Ready for downloading wsing xmodem. ..

Waiting...

Downloaded file at Ox30OMHMD, size = 1268760 bytes
Found block size = Oooldl 3E0H0

Writing... glze = 1269760
bad_block = O
w.. done
Written 1269760 bytes
vivis

Figure 5-19 vivi Prompt
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Now the SMC contains vivi (Bootloader), zimage (kernel), and root.cramfs (Root File System) images.
Please execute ‘boot’ command on vivi prompt to boot the target board.

Vivi> boot

Or you can also power OFF the board and power ON again. In this case target board will wait for some
inputs defined by developer. If we do not input anything or press “Enter”, target board begins to boot.
After progressed booting of target board, press ‘Ctrl + C’ and ‘Enter’ key, then you can begin to use
shell prompt of target board system.

b 1o 0T localho st ho meestimage - Shell - Konsole

Session Edt View Seftings Help

devis: v1.10 (200200200 Rickard Gooch (rgoochBatnf.csiro.aul L
devls: boot_oprions: Ol

teyS%dl at I/50 OxS0O0D0000 (irg = 52) 1= a S3C2440

CEySRAL an 1050 OeSOO04000 (irg = 55) 83 a SACF440

teyS%d2 at I/0 OxS0O08000 [1rg = 38} 15 a S3CZ44D

Cansgele: sawitching ta ealour Feese hullfer device x40

Imstalled 5302440 frame buffer

phy: 2596 Unixod prtys confligared

s3cMdl-ts imitialized

SAC2440 Real Time Clock Driver v0,1

bBlock: 128 slots per queus, batch=322

Unifors Multi-Platfors E-IDE driver Revision: 6,31

ida: Assusing 50MHz system bus speed for FIO nodes: cverrdde with idebus=wx
ethi: ceES300 rev J(2.3 Volts) found at OxdO00OR00

cRASD medla RI-25, TR 37

LDALF41 audio driver initialized

MAND dowice: Manafacture ID: Owec, Chip TD: 076 (Samsung KOD1JI0EVIH)
bomD:  DOO0DCO - 00030000 {00300 ) O0CO0000

Band s OOF0MI-00 20000 (OO0 SN

bom2: DOE000od-03ffo0in (03dfc0ln) ODOO0D00

MET4: Limux TCPESIP 1.0 for MET4.0

IP Protocols: ICMP, UDF, TCPF, IGMP

[P: routing ¢ache hash table of 512 buckets, 4Ebytes

[TCP: Hash tables configured {established 4006 bind J096)

MET4: Unix domaim sockets L.0/5MP for Linux KETH.G.

NetWindar Floatimg Polnt Emslator WO.95 (<) 1998-100% Rebel.com

WF5: Mounted rook (cramfs filesystem).

Mounted devis on Sdev

Freedng init memory: 64K

mount fetc as ramfs

re-create the Jetc/mtab entries

k] e=7dev/ comanle

imit started: BusyBox w0.80.3 (2002.05.13-08:36+3000) multi-cll binary
Srarting pid 16, console /dev/cansele: 'Jferc/imit.d/pel’

enec: fusrfetc/ro. local: Ko such filesr directory

aiting FoF enter 1o atart "/Bis/sh” (pid 10, verminal Sdev/canssalel

Flease press Enter to actiwate this console,
Starting pid 19, console /dev/comsole: */bdn/sh’

BasyBax w0.80,3 (2002,05, 13-08: 36+0000) Built-in shell {ash)
Emtar 'help” for a list of bullt-in comsands.

wa

Figure 5-20 After booting the Target Board

Now you can start downloading all the images to target board through ztelnet by referring section 4.3
to session 4.9 and fuse the NAND flash memory.
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6 Installing Camera Module

6.1 Compiling Camera Module

Camera Module source file is compressed with tarball
‘s3c2440 kernel2.4.18 modules_camera.tar.bz2’. Extract it by executing following command.

[root @ocal host test]# tar jxvf s3c2440 kernel 2.4.18 nodul es_canera.tar.bz2
[root @ocal host test]# cd s3c2440_kernel 2. 4. 18 _nodul es_canera

[root @ocal host s3c2440 kernel 2. 4. 18 nodul es_caneral# |s
can2fb.c Makefil e README s3c2440 ov7620.c sndk2440 ov7620. h

[root @ ocal host s3c2440_kernel 2. 4. 18 _nodul es_canera] # armdl -redhat - | i nux-gcc
—o0 canRfb canRfb.c

[root @ocal host s3c2440 kernel 2. 4. 18 nodul es_caneral# |s
camkf b cankfb.c Makefil e READVE s3c2440 ov7620.c snmdk2440 ov7620. h

It is recommended to read the 'README’ file. Edit the Kernel directory path in ‘Makefile” under
‘s3c2440_kernel2.4.18 modules_camera’ directory as shown below.

Edit KERNLE_DIR :=/home/test/s3c2440 kernel2.4.18 rel (it depends on your environment and
directory structure)

b oot loscal host home e sy s e840 _kernel2.4.18_module_camera - Shell - Konsole
Session Edr View Senings Help

F where the keérmel sources are located
im JShowefrest /aled440_kernald. 4. 1i8_re 1.

R R R e EP P E e R EE e R F O R Fer R P o R e )

F SO MAELC IO USLIAE 110X kernel sett 1Ngs
g whin complling modulals)
# for new-style kernel Makefiles (Z.4)
t=abjs ta2 s3c2440_ovTEZD. o
liat-multi L
jobi1-m 1z s3Ac2440_ovTEZ0. o
{cd : nake SUBDIRS= modhu les

rn -f *.0 .*. o.flags *-

inc ludi JEules _maks

-— 1TH%FET — =, el Hisl uI

Figure 6-1 Editing Makefile
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Execute the ‘make’ command as shown below.

| [root @ocal host s3c2440_kernel 2. 4. 18 nodul es_canera] # make

6.2 Porting Camera Module
To port the Camera module please refer to the steps from section 4.1 to section 4.7.

6.3 Transferring Images by ztelnet

Terminal 1: | # cd /tmp

#Hrz

Pushing ‘Ctrl + ]°, ‘ztelnet>" console appears.
ztelnet> sz cam2fb s3c2440 ov7620.0

Terminal 2: | # cd /tmp

#1s

# cankfb erase s3c2440 ov7620.0
# insmod s3c2440 ov7620.0

# ./canmkfb 176 144 16 0 O
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