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The Building of Embedded Linux Development
Environment Based on the S3C2410
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Abstract; This paper described the process of embedded Linux-based Samsung S3C2410 ARM9 develop-

ment board environment, analyzed its key technology, and described in detail several key issues involved

in embedded Linux system environment and the main steps.
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2 Bootl oader

Bootloader jt5 i 5 037 J5 #E A#RAFE 22 58 Z Wi 04T A — B
J7, HAEHTS PCHL_E Y BIOS 268l Bootloader 2 %2 Jyiz
TR RGARBEEEA RIS 17055, 41 CPU SDRAM | Flash | £
1T AT RIAG AL, AT AR BRI R e, %) Flash 47
RS e .
2.1 U-Boot B4 &

1) #5754 u-boot JifiY

[ root@ vm-dev ~ |# mkdir u-boot

[ root@ vm-dev ~ ]# cd u-boot/

[ root@ vm-dev u-boot |# 1s

u-boot-1. 3. 2. tar. b22

[ root@ vm-dev u-boot ] # tar -xjvf u-boot-1. 3. 2. tar. bz2

[ root@ vm-dev u-boot | # Is

u-boot-1.3.2  u-boot-1. 3. 2. tar. b22

2) ARG H 3 u-boot-1. 3. 2, 1 5 Al make dist-
clean i i B JFUOR i PR AR OC 2

[ root@ vm-dev u-boot | # cd u-boot-1. 3.2

[ root@ vm-dev u-boot-1. 3.2 ]# make distclean

3) FLE KRR, g u-boot, iR 23 7E 2411 H %
AR u-boot i SCA

[ root@ vm-dev u-boot-1. 3. 2 ] # make uptech_2410class
_config

Configuring for uptech_2410class board:--

[ root@ vm-dev u-boot-1. 3.2 ] # make

[ root@ vm-dev u-boot-1.3.2 ] #ls

u-boot. bin

4) 5 U-Boot

B 21345 F Y u-boot. bin $£ Il 3| PC #, sjf2410-s. exe 3L
PERTERIBER T o EHAFTT R AR HLIE JTAG T8k, SR )5
FIOFHRIR. 12 PC HLEY DOS iy & #2345, #EA u-boot. bin
JIAE SR 38 AT 2B S u-boot,

D )sjf2410-s. exe /f:u-boot. bin

TEBE™SS s 2 — Se e 9%, 200 il i A =k 0, Tt %
5 S S A 2 e
2.2 i U-Boot

HEFAFIE AR AL Z 1) f ER T BT A B
JTAG Tk, FHE S AR . QRS ), RTER T2
it b AT A

U-Boot 1.3.2 (Dec

DRAM:. 64 MB

Flash:512 kB

NAND: 64 MiB

##x Warning - bad CRC or NAND ,using default environment

52008 - 10:35:38)

In:serial
Out:  serial

Err:  serial

Hit any key to stop autoboot: 0
[ UP-2410-S #]

3 #AR Linux HZHEE B E

3.1 WiZEE

1) & Makefile 304

TERBC B N % Z 7 BB U linux-2. 6. 24.2 BT
Makefile SC{4, 45 2 32 X 4 PE s 24 arm-linux-Z 35 2 A1 1]
ARM {R R 454

#cd linux-2.6.24.2

#vi  Makefile

] vi G as 11T Makefile SCHF /AT 2

ARCH ? = am

CROSS_COMPILE = arm-linux-

2) BN

AR 25 e R AT I B A RE A3 383 N R Y TG
AHLIT 4 J 5k make config, make xconfi, make menuconfig
Fil make geonfig,

# cd linux-2.6.24.2
arch/arm/ configs/s3¢2410_defconfig

# cp . config

# make menuconfig

1531, config 34,1517 make menuconfig” fy 4T N
FeE REAE 3 s, % B S3C2410 Machines  Nand Flash .
ERSNELE e P W =S

Linux Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submemus —>. Highlighted letters
are hotkeys. Pressing <¥> includes, <N> excludes, <M> modularizes features. Press
<Esc)<Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded
<M> module < > module capable

| General setup —)

(%] Enable loadable module support —>

T
|

|

| - Enable the block layer -—>

| Systen Type —>

| fus support -—>

| Fernel Features —>

| foot options —>

| Floating point enulation —>
| Userspace binary formats --—>
| Pouer nanagenent options -—>
| Netuorking —>

L

CExit>  CHelp >

B3 AEEERE

3.2 NEREF

1) 2 ik N R G B

SR NAZ C Segiikad 20, T dE AN AZAR H T BRI
FRE 9. config Fl. o SCHF. AR5 make fir & BEAT 4 %o Zhi
P AE N IR AR H SR arch/arm/boot T A Ji zImage
XAt o

[ root@ vm-dev linux-2. 6.24.4 # cd

[ root@ vm-dev linux-2. 6.24.4 ]

[ root@ vm-dev linux-2. 6. 24. 4 | # make

[ root@ vm-dev linux-2. 6.24.4 ]# 11 arch/arm/boot/zImage
1 root root 1814040 6 F| 25 14.50 arch/arm/

linux-2. 6.24

# make mrproper

=IWXTI-XTr-X

boot/zImage
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2) A A% ulmage SC4

i u-boot A= i ) T H mkimage, 4 i ulmage SCF.
PATIIAFLSY make_ulmage I 2 75 AAZ IR SR H 5% T 4=
S, ulmage PNAZSCHF

[ root@ vm-dev linux-2. 6.24.4]# . /make_ulmage

Image Name: Linux-2.6.24.4
Thu June 25 14.52 .49 2010
Image Type:

Created :
ARM Linux Kernel Image (uncompressed)
Data Size ;1814040 Bytes = 1771.52 kB = 1.73 MB
Load Address:0x30008000
0x30008040
[ root@ vm-dev linux-2.6.24.4 #
[ root@ vm-dev linux-2. 6.24. 4 ]# 11 ulmage
1 root root 1814104 6 F 25 14.52 ulmage
3.3 ¥&F Linux N1%
1) BCHE TP Mk, B 18 EHLED TFTP IR 55 s s bl 1P
A setenv serverip 192.168. 1. 12, % & ARM i U-BOOT w54
1% 7% 1P i dk setenv ipaddr 192. 168. 1. 13, saveenv {} %
W,
[ up-class2410 #]
[ up-class2410 #]
[ up-class2410 #]
Saving Environment to NAND. . .

Entry Point:

-IrW-r--1--

setenv serverip 192.168.1.12
setenv ipaddr 192.168.1.13

saveenv

Erasing Nand. . . Writing to Nand. . . done

2) A LAY ulmage SCIFHE DLF tipboot H SR

[ root@ vm-dev linux-2. 6.24.4 ]# cp ulmage /tftpboot/

cp: I 55 ¢ /thpboot/ulmage” 7 y

3) F#3| SDRAM, iz47 tip 0x30008000 ulmage A4,
s ulmage SCHF T 383 ARM & A9 SDRAM H 0x30008000
THR =S [

4) ¥k NANDFLASH %5[1], 5 A Nand Flash,
3.4 515R%

E3 ARM JF &4, $h 4742 “bootm” , SEEE U-BOOT 5]
SRR AR . I8 SRR 2 b A B RS I 5

4 NHERL

Root Filesystem (8 04 2258 ) J& ARM Linux 1E % 817 )
WEH IR RIS RGE)G , 7 % Nand-Flash £7
TEBE A IS BEVE SR 1T 42 5 MS-DOS SC {1} 2 45 1 1 4% 1 4
BefE—#E . HET Linux XRZF SRS, FEALHE Romfs
Cramfs JFFS il JFFS2 45
4.1 BIRIHGRS

1) BT H 5% rootfs

2) {# A busybox T HAN#E RS

a) HFEARY busybox-1. 12. 2 JE45 a4 D EIAR H I
it I

b) B Makefile SCF, SCHFAE %

B iZ H s Makefile 3C{FH A9 ARCH F1 CROSS _

COMPIL, #§ 38 LA A8 M B AR R 5, SAPLA B —3L,
CROSS_COMPILE ? = arm-linux-

ARCH ? = arm

¢) ZiiF busybox

P74 make menuconfig #E A busybox Ul1[& 4 Ff /= fic
BT BCE A SRR AT o

fArrow keys mavigate the memu. <Enter> selects submenus ——>.

Highlighted letters are hotkeys. Pressing <¥> includes, <N> excludes,
<> modularizes features. Press <Esc><Esc> to exit, <?> for Help, <>
for Search. Legend: [=] built-in [ 1 excluded <M> module < > module

T
Busybox Settings ——>)
ng
—— Applets.

rchival Utilities —>

oreutils —>

onsole Utilities —>

ebian Utilities ——>

ditors —>

inding Utilities —>

nit Utilities —>

ogin/Passuord Management Utilities —>
inux Ext2 FS Progs —-

CExit>  <Help>

B 4 busybox # ft E

d) FH make,make install F47 451784 i _install H 5%

[ root@ vm-dev busybox-1. 12.2 ]# make

[ root@ vm-dev busybox-1.12.2 ]# make install

[ root@ vm-dev busybox-1.12.2 ]# Is _install/

bin linuxrc sbin usr

Z Y busybox T RS 58 L, A2 T SCF R G0 Z A
K AT HAE _install H o P ol RIAR 3 5 2, 72
busybox H S I BRAH G fir & F1 L H

BRSO R G R HE H 454, 4 ete, dev, lib mnt
S5 USROG T B SO 55 1 R ] AR AR IR rootfs
L4662 i rootfs AR H e

3) K _install SCfFF A2

% “/home/ uptech/rootfs/busybox-1. 12. 2/_install” f{] 4=
FN L 13 “ /home/ uptech/rootfs” F

4) {fiJH mkeramfs T Hoff rootfs SCIFF 48 H 5% il 4 i
CRAMFS M 3CH 2 e WG A5 B root. cramfs # SCIE R G 30
4.2 KRERIHRS

1) B A BRSO R 58 SCAF root. cramfs F| g L TFTP
IR 454 & 3 H 5%/ tftpboot

[ r0ot@ vm-dev rootfs |# cp root. cramfs /tftpboot/

2) BLE M EHUR EARPLA 2% 1P, J2 3 ARM 54, i
A U-Boot #£iil &

3) %3 SDRAM
4.3 Bz LINUX R4, FH R XGRS

7£ U-BOOT H#ii A boot H %5 FR 5.

up-tech login: root

up-tech; ~ #

A root I 4K, RGEA| G iz T ER T,
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