TECHNICAL FEATURE (®)

0|H SO0ME ‘cuteOS T8I2 s 7HUEHd 74 WHE A0lET, GNU teelchain Mx| ¥ REZHE X5
H7|2 Six}. Egt mmuel Fefet E4x Ofslisi H7|2 SHCH
2 MRIR/nE|& ME AT (www.stii.ce.kr)
minucy@hanmail.net
cuteOS 7HetsHA EMOF 3PE4,Lﬂ e /\_l&‘ﬂ*"ﬂ A of= F= o
sfth= 71 stoll gt
¢ TAE AAE] T2 A 1386 PCofl £f-2]%2 7.3 Paran R2 OS
-i386 PC 7} AA|E o] 9l gHolA ARME A28 S0 A
—9F$-2]55 2 7.3 Paran R2 Aok e AHET| = SAE 92)7F AR ARME
—cross—2.95.3 tar.bz2(A 22 HFutdH) AZA EA4|Q cross—2.95.3.tar. bz2 TS T3 Aol
EojA & 4= e
= AR
—53¢2440A SOC7} 2He B =(ARM920T) http://ftp.arm. linux.org.uk/pub/armlinux/toolch
—1M NOR flash ROM (0x00000000] $12]) ain/
—64M SDRAM(32M x 2) (0x30000000] $]%])
Zug guas 7o s 3k ARMY By S
o|Q]of| A3 om|AF Bl A|LHIC R HErES| T 7S the Al ES AR
913 JTAGSF t A SleiA] Ale] D& ARERITE,
oro g ZASE AAFT T 9} ARM oJAlEZ o1& AL http://www.arm.linux.org. uk/
|5, o] F 7kA] 1ol ofn] &x|skar lrkal 7Hg st
1 7| s & AT T35 ARM ZEAA] W] cross—2.95.3.tar.bz2 Td-S AX517] o) 2=

Al 2E o] 2ok & JAEHES] A2 W4 5, ARM ol A WA vt 2 AYS gt whd o) A= vt
Z2AIA 2] programmer’ s model®] Hiaf 2 oalalaL EA] root AHEAF HEHO.R sfjof gitt,
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#cd /usr/local/
# mkdir arm
#cd arm/

%, /usr/local/ Y EZE 0|7t arm HIAELE A
4% & arm/ &R ottt I¥3l cross-
2.95.3.tar.bz2 UL 99| Afo|EoA thE2E o}
/usr/local/arm/ HE¥EH= 7FAH&t, 283
/usr/local/arm/ Y EZ| A tar FH|E o]}
o2t o] wklS ARt

# tar xvjf cross—2.95.3.tar.bz2

ol¢} Zro] A /usr/local/arm/2.95.3/ T EZ| o]
22 EHQlo] AA|H} X EHIS A5 9]
& & t]gEe] Yol 9l bash profile ¥Y 2] mpx]ut

R0 Thet o RS F718) 2

PATH=/usr/local/arm/2.95.3/bin:$PATH
export PATH

AT cute0S] L Adh AgALY] BRto R 3
oy, duk AR AL F71eE T Ayt ARt
% &g Yo = bash profile THLo §Jet -2
Wes 27lsla ARk AEER sl Zug Uap=
ek AFRA}O] A O & cuteOSE sl Lhzt 740]4
|27 bash_profile LS =45 Fof o] Y&&

Aga7] 9JaiAE i 2a0lg Y, B E}"ﬂ

L glE2 Yy olE 0|83l bash profile IA 2] U
A 4] 24 Aok ahek,

2

Eas

E

o

i

# source ~/.bash_profile

ko 2 927} AES g o}5-2 /usr/local/arm/2.95.3
/bin/ TFEe] Wof| 2|5t 3} 2 PHoleS

roh

(o) wiet 7oz 5

Fi gt

* arm-linux—gcc

* arm—linux—I1d

* arm—linux—objcopy
* arm—linux—nm

* arm—linux—objdump

H
x1 PAE= ﬂ7} xwf;;_ HERMfE Efzoz
0x00000000 FIAJell AAIEHH, thaoll 22 cuteOS

= Eg]% 22 0x30000000 WAl #1251

o[l Tof|A AT oAl Al U= FAE & R
E2rQ] 2z AIZF A1H9] start.S, FHA|
2 AJ83 LEDE A|oj5}17] 93t led.S,
= e,

HA start.S¢] W& o} 2t}

71831 Makefile

start.S

#define pWTCON 0x53000000
#define INTMSK 0x4a000008
#define INTSUBMSK  0x4a00001c

.globl _start

_start:

b reset
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TECHNICAL FEATURE (®)

reset.

mrs r0,cpsr
bic r0,r0,#0x1f
orr r0,r0,#0xd3

msr cpsr,r0
1dr rO,=pWTCON
mov rl,#0x0

str 1, [r0]

mov rl #OxfITIfT
1dr rO,=INTMSK

str rl,[rO]

1dr r1,=0x7fff

Idr rO,=INTSUBMSK
str r1,[r0]

bl led init

bl led off

mov r0,#0x00000010
bl led on

1: b 1b

start.S TrLof|lA] St dS vt

2. watchdog timer&

3. UHHE HAEEYY BE

104

RS el

. CPUE SV(C32 mode® A3kttt

Iy FAHO R start.S FU| YES &

AHHE AAE mask

o} AL,

.globl _start
_start:

b reset

of BRE2 Yo A HPor FHoR
0x00000000 ®A]e]l o]A Fr}, 0x00000000 HA]4
= IMB Z7]9] ZA] ROM©] &< it} =, start A
o] 0x00000000 WA]ofl Eo]A =¥ <b reset) HH
o= 0x00000000 ¥=]of| Fol= 2| 29| Wro|7}t Hrh
o] W ojo] 98 CPUE reset X2 H},

(.globl _startyoll4 .globl2 A &2 utde A3k
o _start H'HS BA 1d7F & ¢ U=F = qTS 3
o start AFoe] 0x00000000 HA| Fol= A= H

o

o)Al arm-linux—nm ©|2}= WHolE o] 83}o] sfel
H7|2 gk,

.balignl 16,0xdeadbeef

o] & th3ol & ZEE 16HOIE AAl FiL F
Zro HlA| B FE-S 4uko|E 37]9] Oxdeadbeef 12
2 ez ollET AAofolt} & resetd] A=
0x00000010 HA|7} =¥ b resety FH 9} reset
H 2] 2] Alo]= Oxdeadbeef@ A XITh, o] FE A]
oA ‘arm-linux—objdump = HH oS o] &35}o] 3}
Q57| = gt

reset:
mrs r0,cpsr
bic r0,r0,#0x1f
orr r0,r0,#0xd3

msr cpsr,r0

o}7]% cpsr HAAE Q] ZHS r0 HAAEE gJo]e
S 10 YA AEH L 519 SHIEE o] %4 0000022 A$-
a1, ThA] 319] 5HIEL} 5, 6, TH H]EE o] 2= 11010011



IHIC|= OS2 ofsi2t S8

nx
-
o
By
0l
rulo
r&"
oo

e ek F A

Condition Code Flags (Resverved) Contral Bits AMls] AHEH o
3 % P9 U 97 26 6 94 2 . B 7 6 5 4 3 2 1 0 714+ WTCON &
‘N|Z‘C‘V e e e s . I‘F‘T‘Md‘m3‘m2‘hﬂ1‘l‘.‘lﬂ A2E o 0W HIE
Qverflow . 94- 2]?—-] H]E—% 0—9_
Carry/Borrow/Extend E‘;T:t::: 2 UrEo] 202N
I'ii:ativer‘Less Than ::écéii; a:::e watchdog timer®]

a2 1. CPSR =%

WTDAT

116

reset ASE Ay
A7) 7152 Q1E
HES A7 =
7%= HIZAEt Al
71}, watchdog
timer®] £5 tho]

Interrupt

WTCNT

(Down Counter)

‘ Reset Signal Generator }—' RESET °
ol aHe I3 29

—
132 —m

PCLK—| 8-bit Prescaler
164 —m
—

WTCON[15:8] WTCON[4:3]

32l 2. watchdee timer 2 Cl0[o{124

oz AL & A r0 HRIAEH ] ¢S cpsr HIA
2EHZ A= BHor) o] BELS CPUE SVC32 RER
Agks st IRQOF FIQE e &S 3tf =
CPSR9] szl 12l 13} e},

1dr rO,=pWTCON
mov rl,#0x0
str 1, [r0]

o] B2 watchdog timerg Tl 9T 3ot
watchdog timer?] $1X]= ths dellA Uetll= AA

& 0x53000000 #1=]o] $ict,

#define pWTCON 0x53000000

watchdog timer®] 8 92, & = 0S7}
deadlock ol oJsf B4Aoz F26HA| o 75
CPU9 reset A& HUFo] AL ARHE= o

WTCON[2]

T Zt,

1% 20114 WTCON
[0]ZF WTCON[2]
of agsh= %‘#2
002 YHEOo &4 QroflA] At v}t 2h2 52k 4=
g,

WTCONIT]

09-:.'

mov rl #OxfFfff
1dr rO,=INTMSK
str r1,[r0]

Idr r1,=0x7fff
Idr rO,=INTSUBMSK
str r1,[r0]

ZA A E 60719 JEHE A7F ZA T}
S3C2440A2] QE|HE AEEF B2 tlolojadL t}
3

38 394 QIEHE HAEES] SUBMASK HA|A
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TECHNICAL FEATURE (®)

Requestsources __ . SUBSRCPND SUBMASK |—c— SRCPND ——»{ MASK Llrg
(with suk -register) ¥

Request sources
(without sub -register)

b

»() > FIQ

2! 3. S3C2440A QIEHE ZHEE = Cloloja

E|9} MASK A AEE o] Aol Tro] Xe|gho 2 i
Z2AA YH BET} oHoA 9= BE JEHE &AA
= mask 23t}

bl led init

bl led off

mov r0,#0x00000010
bl led on

o] AAIE Psh= EpZl HEolli= 470] LED7} 9l
o BElAo] t7gog Algditt ofr|AE ZH7
LEDE Z7|3}slal OFF A1 ¢l 3 WA LEDE Zth.

‘mov 10,#0x00000010° HHol= AH1A} sl= i
LEDS] HSE r0 HALER WAF= F&2olth LED
of that A2 ¢l AE-8 led.S uFof| A chE 7T}

1: b 1b

o] &g C& ¥ =4 o & th33t At

while(1);

2] HHo]9] 1pof|A] b backward?] 2FAL= H T of
grof| gl A 19 YXE ou|gitt & 73] 19] ¢

106

led.S

#define rGPFCON 0x56000050
#define rGPFDAT 0x56000054
#define rGPFUP 0x56000058

#define dGPFCON 0x000055aa

.globl led_init

led init:
ldr r0,=rGPFCON
ldr r1,=dGPFCON
str r1,[r0]

ldr rO,=rGPFUP
mov r1,#0x000000ff
str r1,[r0]

mov pc,Ir

.globl led_off
led off:
Idr rO,=rGPFDAT
1dr r1,[rO]
orr rl,r1 #0x000000f0



str rl, [rO]

b delay

.globl led on
led_on:
ldr r1,=rGPFDAT
1dr r2,[r1]
bic r2,r2,r0
str r2,[r1]
delay:
mov r0,#0x8000

subs r0,r0,#1
bne 1b

mov pe,Ir

led.S Zdoll= Al 744 =7k STk, led init,
led off, led on®] Al 97} Z1AE0|H, 247) LEDE
Z718kskal, 13l As JEE g

19 led.S U] W8-S AAI3] EolttEAL
led init:

1dr r0,=rGPFCON

1dr r1,=dGPFCON

str 1, [rO]

ldr r0,=rGPFUP
mov rl,#0x000000ff
str r1,[r0]

mov pc,Ir

o] REL. 1EDE %73} k= g
3}= o= LED7} GPF(F

olt}, AT} AR
port)®] 4. 5. 6, 7TH H|E

roh

(o) wiet 7oz &

of E2qlth, GPF= & 87119 &f woz dAdw, 7t
7] WS input, output E= H JEHPEE S &=
U= 8 ShpE ARgE 4= et

2T =
| & AR} AFRSH= HEo A= GPFY 4, 5, 6, TH
H|Eo| LEDE 43} output&2o 2 ARE3Ict GPF
= Aolsl7] YsiAl= GPFCON, GPFDAT, GPFUPY]
Al FIAAEE ARG, Z42k0] Bl A AE = thEolA] A
olst= A AHE 0x56000050, 0x56000054,
0x56000058 HAJo] rt.

]

#define rGPFCON 0x56000050
#define rGPFDAT 0x56000054
#define rGPFUP 0x56000058

9] FEof| A= GPFCON HA|AEE o]-831o] GPF
9] 4, 5, 6, TH HEE output&oz HAs}1L,
GPFUP HAAHE o838t £ At HF’ZW:@} Al

713 A2 GPIO ¥ input-8-02 ARS-E
739, input gto] EQPESHA ol 7/4\% g g%
< s},

%, input o] 0} 1Ato]o] ojF7het grog Sol&
o 0

T 12 A A F= 9T gk weka] GPIO
\_—% output£-2. 2 ARESF HLol= E A2 AREE
a7} glek 2EiA o7Ade Y AR Bigdst Al
7] Qlet,

led_off ¥4 GPFDAT #XAHQ 4, 5 6, 7
H| Eof o]%4= 11118 HELEXN LEDE I+
3},

led on 3= r0 HALEHE HolZ Fhol sidsh=
LEDE AFE 93 gt} &, r09] gtel 0x00000010
o AL GPFY] 49 H|Eo| sl LEDE AZFL, r0
9] Zro] 0x00000020Y 7-$- GPFe] 581 H]Eo| sjgts}
= LEDE AF= 982 ?_H’%. delay F€l-2 LED7} 7|
A GAY AA e AR G FAAA F= 9

it

i)

o &

ek
o

npz]ako 2 Makefile®] W8-S SoJthEA}
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TECHNICAL FEATURE (®)

Makefile
cute—boot: start.o led.o

arm-linux—1d start.o led.o —o cute—boot —
Ttext 0x00000000

arm-—linux—objcopy cute—boot cute—boot.bin

—O binary

start.o: start.S

arm—linux—gcc start.S —c

led.o: led.S

arm—linux—gcc led.S —c

clean:
rm —f *o
rm —f cute—boot.elf

rm —f cute—boot.bin

M Makefile®] 2H4 28L thS 9
Al Loz},

Sa)A) 2hea}

i

start.o: start.S

arm-linux—gcc start.S —c

oJ7] 4 start.o: start. 5S¢t &o] 22 & EFBIAL Q)
= FES dependency line©let 3t} F2& SA0E
AF BES glolg} 8k, 0 EF HES BS U
7] 9J3t 2221 3k}, dependency lines tha3} -2

oJu|E ZH=t},
* target -2 source®] 2|&3it},

, $lollAl start.ox= start.Soll @&t make HH
0|85t Makefile?] W8-S =4 % make ¥
+ start.o IHdo] v AJ7HE: start.S Thgo] vid
Fo} vlwgte) wkoF start.S wYo] start.o PR}
Z Lo v AT, makers arm-linux—gce

108

TS start.S THA O] W&ol BHA AiEA
AHude &t ML arm-linux—gce
start.S —c¢} = tgeoﬂq FE2 UEA] | 712 g 7h
wlo] Frofof gttt &, theat o] o] Fatd 2]

o gl
&P arm-linux—gece start.S —c
glo] opd Ado|A 7] o8 Hol & il ofj2|7} WAy

3hY F9)8}7] vlatth 9l9] Makefile S ©]-8381% make
Hyols 4yt 49 oh} o) yepdtt

$ make

arm—linux—gcc start.S —c

arm-linux—gcc led.S —c

arm-linux—ld start.o led.o —o cute—boot —
Ttext 0x00000000

arm-linux—objcopy cute—boot cute—boot.bin —O

binary

o714+ arm-linux—gccs ©]&3Fo] start.S<}
led.S TY-& 2+7} start.o8t led.o THY & wh=t)
22 R arm-linux-1dE ©]8ste] o] F 7] £
o2 cute—boot A¥} Y-S THECE arm-—linux-ld
HH o9 -0 FAL outupt®] Attt At ot o] W
QHRELo] o v me] $1X]+= 0x00000000 A7} Hrt,
—Ttext FA2 “text” ALTHES] AZRIXE AN
defF= FAolTh cute—boot THU-L elf Euo] Thlo]
), ot Zo] fileo|gk W@ olE ©]8-35to] cute—boot

sjole] A4S o 4= glet,

tlo

$ file cute—boot
cute—boot: ELF 32-bit LSB executable, ARM,
version 1 (ARM), statically linked, not stripped

o714 cute—boot TYUo| elf ZHIO] 32H|E ARME&



|20 2 arm-linux—objcopy HHolE el &
R vHLE AdEE b, o7]A &= elf ZHE cute—
boot FL& == Hfo|H g olm|A| & BHts o
of, s, 27t 2t 2RO Bl HEAH
A asl7] YA elf O] utdS 54 Hio g
o] x| w2 qhZo]of g},

Z, arm-linux—objcopy BH o= Y& FLU=Z cute—
bootE Bot &8 Tt cute—boot.bing THE0] Y=
9] 2 292 —O binary &40l 23] &= vlo|uig] o]
] A] 1pdo] Fr,

iz v} o] WeolE asl HA,
$ make clean
rm —f *o
rm —f cute—boot

rm —f cute—boot.bin

oA WHE AEE AL maker MakefileoA]

cleanol| afFsh= EHAE ZHeth 97|14 o, cute—
boot, cute—boot.bin 5 makeE = TA A A
A s BF A A S Tt

ool A Makefile®] H-8-& FobH gk,

ZEHoz AWYAE cute—boot.bin °Ju|A] AL
JTAGE ©|83lo] HEA o thezt jrof Agjs] Hi
olwm¥l ti= FAsh=A] gelsl ot

22 arm-linux-—nm YHol¢ arm-linux—
objdump HH o1& ©]83+ cute-boot Tt W&
= H A1) A At

o|ggt W5 Foh= 2gollA Hw7&

AR A
% ol Walelseln, o] 3 714

o= w—%}ﬂl ARt
M= FF AMEE ZlojTt,
HA arm-linux—nm HHol= A% o2 HE A

R
ol
o
of

off gk JRE Ko = g gk, AR & vio]
Sl cloldels el S et Sl gk
wetA of7] A 5

PECE LR

roh

(o) wiet 7oz &

k33t 2ol arm-linux—nm FH & g3l 2ot

$ arm—linux—nm cute—boot —n
00000000 T _start
00000010 t reset
00000070 T led_init
0000008¢ T led_off
00000020 T led_on
000000b0 t delay
000080d0 A __bss end__
000080d0 A bss start
000080d0 A bss start
000080d0 D _ data_start
000080d0 A _end__
000080d0 A _bss end__
000080d0 A _edata
000080d0 A _end

L start7} 0x00000000 Hx]o] Eo] 9=
It} E3F reseto] 0x00000010 HA]of] o
4 Qlt) #3112  bss end

__data_start, _end

bss start,

5y —

_ bss start _bss _end

edata, end 59 AHEL 1d7} AAH 0.2 2|34 Ab
) HEolth gastd thaat 2o HRolE 43

S
W1 ATNE A48 A e ek,

— s

$ arm—linux—1ld ——verbose

22 arm-linux—objdump HHolo] D FHE 9]
4310} cute—boot Y-S HoAE 3 H7|= 1A} ot
23} Zro| g o] E 4=3)stc}

$ arm—linux—objdump cute—boot —D

cute—boot: file format elf32-littlearm
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TECHNICAL FEATURE (®)

Disassembly of section .text:

00000000  starty:
0: ea000002 b 10<resety
4: deadbeef  cdple 14, 10, cril, crl3, crlb, {7}
8: deadbeef  cdple 14, 10, crll, crl3, crl5, {7}
¢ deadbeef  cdple 14, 10, crld, crl3, crlb, {7}
00000010 <resety:
10: el0f0000  mrs r0, CPSR
14: e3c0001f  bic 10, r0, #31 ; Ox1f
18: e38000d3  orr r0, r0, #211 ; Oxd3

T12H o5t YE-E & o AAE| itk AL
cute—boot: file format elf32-littlearm

o] HEox 22+ cute—boot T 0] little endian B
A19] ARME 32H|E elf ZHo]ehs AR E 98 4= Qi)

Disassembly of section .text:
o] FE-2 text Aol that oS ejulat] of
Aol AA FojAlEgt W&ol U2t text Al 4

ubE 0@ 34 Hbo] #uke Hof S1X|shA s B
olct,

00000000 < starty:

o] FE2 0x00000000 HAJof| _start”} {Ix|3Hct=
ool

0: ea000002 b 10 <resety

QolHHT AT Al REOR L WA U 9%
o Fai, F70el Z1A], W B 7] Aol the

)

110

she ol Eelel® et of e 0wA
ez}

2a000002 2= 71A1°17F 9lem, o] 7IA|1E oAl

B Au} et ks ojulot,

b 10 {resety

4: deadbeef cdple 14, 10, crll, crl3, cr15, {7t
8 deadbeef  cdple 14, 10, crll, crl3, crlb, {7
¢ deadbeef cdple 14, 10, crll, crl3, crl5, {7}

o] FEo r}g BE.S Aulolslil B T5te] UL ATto|c)

.balignl 16,0xdeadbeef

o
rE
I

Qo o] Riol YFE A4S spgoy A
Q1) vk,

00000010 {reset):

o]e} Zro] 0x00000010 A9 resete] YA|sl= H=
arsl7] vt

ool A MATHA S sk WA, FERG ] o
s AHdsl Hdth Az Z|Abell A A4S AAIE
712k} 87 (Real-Time EmbeddedWorld) &#]o]%]
Az Aol &2)7|= shRleh Farsty] vieie),

)2 Fo|A%= cache®t MMU A4S E3Fsto] HER
o] 9] v x| S eHel B2 8]’/\&]:}. e

3 U

http://sourceforge.net/projects/u—boot
u-boot-1.1.2.tar.bz2

http://emlinux.co.kr/index.php
u—boot-1.0.0—emlinux.tgz
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