TECHNICAL FEATURE > > > >

et %S 8

ESt
o

cute0S9| A|&k

Xt STIX| ‘cuteOS TS Lt 7

Clel LIHX| 221t cute0Se| AR £E2S 2H

= MU/aR|s

minucy@hanmail.net

e AT (www.stii.ce.kr)

WA TR e SAR RERE] Unjx) HEe 24

) Lkt Alolet,

1. FCLK, HCLK, PCLK, UCLK -5 CPU%} £ AR

FFER= clock] 5 AAIC)

2. SDRAM 5=& 31| S1sf v 2] AEEDE 2719}
6]4:]—

3. cuteOS ©]u] A& RAM AFC &2 BARSE & cuteOSY A
ZF 922 Hek,
203 cuteOSE 48] ojdlEa] Ty} ¢ ufdZ

AR, ORI e A 2 cuteOSe] AR HHE-S A4S

WA
1.C 2Eloz Hy] 98 SV32 BES] A

o} 3t}
2. C ZElo&g Hr}

88

e

2HIE|= 0S| ofsHet S8

cuteOS2] ©A 0] 2H4L- thS: S HE ZgYsl7| = 3L,
cache®t MMU A# HE2 Tuf o572 1Ak 18 A
' 3of| oo start.S “1“321—4 L] FES Al R A}

start.S
mov  r0,#0x00000010
bl led on
bl clksetup
bl led_off
mov  r0,#0x00000020
bl led on
bl memsetup
bl led off



mov  r0,#0x00000040
bl led on

osload:
ldr  r0,_OS ROM BASE
ldr  rl,_OS RAM BASE
ldr  1r2,_OS END

copy_loop:
ldr 3,0l #4
str r3[rl] #4
cmp  10,r2

blt copy_loop

ldr  pe,_OS RAM BASE
.balign 4

~OS ROM BASE:
.word os start

_OS RAM BASE:
.word OS RAM BASE

_OS END:

.word _os end

AR O Az

mov  r0,#0x00000010
bl led on

o] 2O oA 7|AtofA ZAHH start.S THL Q] vpxet
HHolth (1:b 1by WaElo|7} whE. o Fol5)] uleit)

L L { HAet 78ig =5t AHic|= 0S9 ofsH2t 22 @)

bl clksetup

0714+ FCLK, HCLK, PCLK, UCLK 5 CPU9} FH
B2 FHERE clock?] £E8 AA5}7] 919 clksetup 3
F5 3231}, o] T4 clksetup.S THYol Aojwof glo
o FloflA] LA 2 0.2 Al Aol

bl led off

mov  r0,#0x00000020
bl led_on

o] HBo 7] 93] ledS A7t F WA ledS A=
ot

bl memsetup

o] HE o une] AEEE 27]35}17] 8 memsetup
T8 S &M BEolt) o] $eE memsetup.S T
golEfo] Qlom A FofjA A Aoz A7 = i,

bl led off

mov  r0,#0x00000040
bl led on

]Hl:lo

H7)S 98] led2 At} A B led2 AL B
Holeh, T2 HOW} mtd of mpx|ul FLE-S- wA] A E A

.balign 4

o] BEL o|F0] & TES 4ufolE HA0] FATH: o]
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2 2| Aolo]ct

_OS_ROM _BASE:
.word _os start

o171 {word)e 32HIE A4S 25t olilEe] A4l
ofolt}, os starts= F-E ROM AollA<] cuteOS ©]n]#|9]
AEE QIS UekH | FollA A cute—boot.lds' 2=
BA ATHE mkof A ojE|of Qlrt,

_OS_RAM BASE:
.word OS RAM BASE

0OS RAM BASE: tj 3.2 2 4] MakefiledlA] 0x30100000
HA 2 A o3| E9kon RAM AollA cuteOS7} £ A%

AAE et &, cuteOSE B4 02 0x30100000
#z]o] t£0]A| Fth Makefile®] W-&-& FlojjA] Awr7]2
A},
~OS END:
.word os end

_os end= F-E ROM “Jll419] cuteOS o]u] &} mpx]uf
YXE e, HA] “cute—boot.1ds” HF ATHE ot
of| ojx]o] glrt,

17 oA shle] RO 7} b,

osload:
ldr r0, OS ROM_BASE

ldr  rl, OS RAM BASE
ldr 12, OS END

90

TECHNICAL FEATURE > > > >

o] HEo () X AE o] BE ROM Al 9= cuteOS ©|
0|2] 9] A]2F =45 rl HIXAH 0x30100000 =, r2
Z|2E o £E ROM Al 1= cuteOS o022 opx]at 3=

48 Y HHol,

copy._loop:
ldr  r3,[x0l#4
st r3,[rl]#4
cmp  10,r2

blt copy_loop

o] BLE.O ROM Al = cuteOS o|u|R &
o] @ Abo g BARH= BRolt) cuteOS ©|u| R 9] upx|at
&7 BAlhH £25 whA Uit

4ol = 9]

Idr pc,_OS RAM BASE

0]7]4= RAM Aof 9= cuteOSE Ht}, o]24 RER
go] o5ke A Hrok cuteOSE head.S U3} main.c
AR Y e FoflA] A 7] = Fic)

39 cute—boot.lds Y2l U842 AmH 7|2 A} W
A 1k O] Y-8 ohEat e,

cute—boot.lds
OUTPUT _FORMAT(“elf32-littlearm”, “elf32-bigarm”,
“elf32-littlearm”)
OUTPUT ARCH(arm)
ENTRY( start)
SECTIONS
{
. = 0x00000000;

.= ALIGN®@);
Jtext © {start.o( text) *( text)}



.= ALIGN(®);
_rodata : {x(rodata)}

. = ALIGN®4);
.data : {#(EXCLUDE FILE(cuteOS.bin.o).data)}

. = ALIGN();
__bss start = .;
bss : {=(bss)}

_end = ..

. = ALIGN(@);

_os start = ;

.cuteOS : {cuteOS. bin. o}
. = ALIGN(@);

_osend=..

2 Y7 ATHEZHN arm-linux-1d
5o v SOl A o B
82 % B AAs] A

cute—boot.1ds T+
7} 2% A} o & wk
o} T8 oo g2

OUTPUT _FORMAT(“elf32-littlearm”, “elf32-bigarm”,
“elf32-littlearm”)

o
o,

FE2 arm-linux-1d7F THEo] ¥ 2F A 9t
S Yeldlth & little endian Z919] otd-S AT A
big endian ZWo| Y-S HAYT AN E AHsh=
g}, B7 239E 9] OUTPUT FORMAT) 7]
arm-linux-1d g9 -EB) ¥+= (-EL) 43
o] AREEF 4= Qlt), BHeF arm-linux—1d HHAE (-EB
Axt S| ARESHITHA = WA 3o siehe 2o
TS AAE e (elf32-bigarm), arm—linux—1d & o]
—EL) A3} 3 ARSI Al HA gho] sist

T 2oig YA HTHelf32-littlearm), ©] F ¥4

Kl
2

2
i

(
i}

rlr ﬂJ[o

o

fr e & go my Ho 12 o

—E—‘/\

{ L A2 72 =5t AHIC= 0S9) ofstet 28

D5 ARESHA] RS 9 HEER A WA 35| gt
ko] Zule AAS)] Wrkelf32-littlearm). ©17)A+= elf32—
littlearm 3Z519] u}elS WA 2 s},

OUTPUT ARCH(arm)

o] E2 A% At sholo] FAT CPUS o942 Lt
ERic}, 2, o] 3l ARM OPU AollA] E2aiths ojn]
olct,

ENTRY( start)

2% A3} gkl o] AF A-E Yehdith & of7]4] ot
O] AIA AL start7} Lk, _start+ start.S ZHdo] A2
o Qict,

SECTIONS
{

o] HE2 YA (arm-linux-1d)7} ¥ Td=2] Al
A3 o] ojEl MHER YAAZAE AA 5=
Bk, he ] g 1A,

20
i
O

18
i
tlo

il

text : {start.o( text) #( text)}

2 TrU9| text Al 1 9] Y
HJr%_-%(”‘)o text *ﬂ"q’% A3} 79 text Al Y12]AI7

AgkS Btk A= C S AHupdsto] QHAE 1)
S, 7[EH 02 T text Aﬂ/@]oﬂ el ¥
.data A4l 2718} E]7] ok A W= bss A4
T 1 gJof| ofg] 7HA] AldEe] glom, w3 A=
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TECHNICAL FEATURE > > > >

A& A oleiA & = ek o] F-E2 W= e HUOf bss AlAde A3 7L bss
Aol 2tk Sjofeld,

. = 0x00000000;
_os start = .;
o] Hx0 F7le] 021 000000000 A= oju]o|ch .cuteOS : {cuteOS.bin.of
. = ALIGN®@);
_osend=;
. = ALIGN@);
o] FEO Ayl wkalo] cuteOS MKl cuteOS. bin.o It
o] FEC o] YA auol= AAe] BATGE on] A BE AT Tk os starte} os end Aol
olct, .cuteOS A9l eFjoll &= 4 gRls] & 4= Sith &,

_os start AEL cuteOS ©Ju|x] 9] AR S LERH,

_os_end A2 cuteOS ©|n| 2|9 £ $IA]E UERdIT
olfollA FA AAHES YWES dopEyth thee

Makefile®] W8S SottR 7|2 31AF WA] Makefile®] W
o] REO nE 9l utAlo] rodata A4S A ufle] & o

-rodata Al Aol E7lth= Sjujoltt,

.rodata : {+(rodata)}

Makefile
.data : {(EXCLUDE_FILE(cuteOS. bin.o).data)} # BOOTLOADER
OBJ = start.o led.o clksetup.o memsetup.o cuteOS,bin.o

o] F&-2 cuteOS.bin.o TdZ ALt 2= Y 79|
data A& A1} 2499 data A4l E2lth= ofnjol,
cuteOS.bin.o T2 cuteOS9] <=4~ HfolLg] oju|zjo|T},
cuteOS.bin.o #U& THE0] = IS FollA] AwH7]

cute—boot: $(OBJ)
arm-linux-1d $(OBJ) —o cute—boot —Ttext 0x00000000
=N —T cute—boot.lds

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

=5,
start.o: start.S
e start = : arm-linux—gcc start.S —¢ ~-DOS_RAM_BASE =
0x30100000
o] BHL bes start AMO] Fa gk A 91%)9} 2 led.o: ledS
L dujo|t} arm-linux—nm HE oS 0]835}o] o] HES arm-linux—gcc led.S —¢

Relsf| 2] vfgtcy,
clksetup.o: clksetup.S

arm—linux—gce clksetup.S —c
Joss ¢ f+(bss)t

R”



memsetup.o: memsetup.S

arm—linux—gcc memsetup.S —c¢

# KERNEL
cuteOS.bin.o: cuteOS
arm-linux—1d —r —o cuteOS.bin.o —b binary cuteOS.bin

cuteOS: head.o main.o
arm—linux—ld head.o main.o —o cuteOS —Ttext
0x30100000 -N
arm-linux—objcopy cuteOS cuteOS.bin —O binary

head.o: head.S

arm—linux—gcc head.S —¢

main,o: main,c

arm-linux—gcc main.c —¢

clean:
rm —f x.0
rm —f cute—boot
rm —f cute—boot.bin
rm —f cuteOS
rm —f cuteOS. bin

Makefileo] that 7|20l UL oA 7|AljA A5}
ek, A7)A= A2 F7EEAY HAE R S5 At
7= 6}74‘5} Makefile =7 & 502 Lol 9lck,
sh= FERHS Thaoldls 2ol T shis 7ds
%%ﬂLHL Huolth 9]¢ MakefileZ ©-83to] make ™
Folg e 735 vt 2ol yehdt.

$ make
arm—linux—gcc start.S —¢ ~DOS_RAM_BASE=0x30100000
arm-linux—gcc led.S —¢

arm-linux—gcc clksetup.S —c

St UHICI= 0Se| OlsHi2t S

L et

arm-linux—gcc memsetup.S —c¢

arm—linux—gcc head.S —c

arm-linux—gec main.c —c

arm-linux-1ld head.o main.o —o cuteOS -Ttext
0x30100000 -N

arm-linux—objcopy cuteOS cuteOS.bin —O binary
arm-linux—1d —r —o cuteOS.bin.o —b binary cuteOS.bin
arm-linux—ld start.o led.o clksetup.o memsetup.o
cuteOS.bin.o —o cute—boot —Ttext 0x00000000 -N -T
cute—boot.lds

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

o714 arm-linux—gecs ©]83tY start.S, led.S,
clksetup.S, memsetup.S, head.S, main.c I¥4& 2z}
start.o, led.o, clksetup.o, memsetup.o, head.o, main.o
o & grEt

83 arm-linux-1d B#o]E ©]-835}% head.o,
main.o IFAZ cuteOS A7 TY-& TS| Wtkhead. S Tt
U main.c IL-L FolA AHE7 2 542}, cuteOS7H &
2k w|2a] 91x)+= 0x30100000 X7} "t -N 42
.data Al page A0l A DAL text Al HER F o]
ol g gtk e 275 Eo)7] ffdl o] wAE
ARG,

1231 arm-linux—objcopy EH & ©]8-31 cuteOS
T & g Hio|H E] o]u]A]Ql cuteOS. bin Y& W50
Witk o] ahdo] AA| RAM ZdollAl &2e A9 ojn|x|
ot}

32 cuteOS.bin 98 Z+Y-E cuteOS . bin.o 2y} ot
2 Y= 3ot of7]A (b binary) &4 49 2
cuteOS.bin Tto] Hiolqe] Trdolgt QJujo|H, —o=
outputZ gt EgE —r FAHL arm-linux-1d2] Y=
Tz oA AR 4= Qs A} 9l ThEThs 9ju]o]
™, relocateable®] ¢FAfo|t}, o] MAL thZof 2= arm—
linux-1d Eo1E ©]-85t°] cute—boot At THU-S W=
oAl Q) ahd = ARESHA Ht,

Z arm-linux-1d B3 olE ©]&3l9] start.o led.o

clksetup.o memsetup.o cuteOS.bin.o Y& TAZ cute—
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boot A3 wtd& WHELE (-T cute—boot.lds) &4
arm-linux—1d7} AHEE F#A AFHE FUZ cute-
boot.lds #H-& ARE-8lek= ofmjo]t,

A2t 2 arm-linux—objcopy WH oIS o|-&3}
cute—boot.bin TU-E BHETE o] YL JTAGE o|-8-5}o]
ROM “Aol| the- 1ol Aajsts ot

22 clksetup.S 3+ 9] Ujg-olct,

clksetup.S

#define LOCKTIME 0x4c000000
#define UPLLCON 0x4c000008
#define MPLLCON 0x4c000004
#define CLKDIVN 0x4c000014
#define CAMDIVN 0x4c000018

#define UPLLVAL ((60<<12)|(4<@) 1)
#define MPLLVAL ((0x6e<<12)[(3<<4)11)

.globl clksetup
clksetup:
ldr r0,=LOCKTIME
mov rl #OxfIEfeT
str r1,[r0]

ldr r0,=CAMDIVN
mov 1l #0
str r1,[r0]

ldr r0,=CLKDIVN
mov rl #0xd
str r1,[r0]

mrc pl5,0,rl,cl,c0,0

orr rlrl #0xc0000000
mer pld,0,rl,cl,c0,0

ldr r0,=UPLLCON

TECHNICAL FEATURE > > > >

Idr r1,=UPLLVAL
str r1,[r0]

ldr r0,=MPLLCON
ldr r1,=MPLLVAL
str r1,[r0]

mov pe,lr

o] W8-S AmE7] Hof| WA S3C2440A2] clockt
HAE 7155 olsfiskaL dol7kAk

S3C2440A°]= CPU, AHB B~ APB H|A USB HAR
clocke FgF3k= clock 478717k Stk ©] clock 8771+
MPLL¥} UPLLZ 23}kl Qlth. MPLLOA+= CPU, AHB
WA APB HAZ F381= clockS A48, UPLLOIA =
USB W22 FH31= clock2 AJ/33l Wk,

MPLLZ¥€] CPUR 3H3H= clocks FCLK, FCLKS
12,34, B= 608 o] AHB BJAR ZE3k= clocke
HCLK, HCLKE 1 %+ 28 o] APB AR 38k
clock PCLKO|2} 3t} T UPLLY 7he 1 B 22 U
o] USB A& 3= clock= UCLK®|2} gttt

S3C2440A9] clock 44/87]+= 9% A=A XTIpl)EF-
| 16,9344MHz2] 7k& 92 o} MPLLY} UPLLE 3d-=
g}, 2d o] = PLLS PLLO| that A4 ule} CPUS
s 2o A ARESE AR 9] =2 Fu49] clock-S A4
3 Wich g A= MPLLERE Ue= clock?] 4%7}
399.65MHz7} ¥=% MPLLZ A3 o0 UPLLZRH
U2+ clock?] 4% 9596MHz7t Hl%2 UPLLY A%
et

Power—On ResetAl, 2, S3C2440A0] A4S ¥4 o
PLLo| ¥AH oz EtAst7] wito] &f AegjAd
(XTIpI)ZH-E 2= clock(16.9344MHz)S 2% FCLKO.Z2
SaotH, F8 Z7] FRlo|A PLLCON #AAEE o]83}
o PLLY] clock &&=5 AA3E Sofof MPLLERH Yo+
clock& FCLKO.2 233k 4= 9tk

_?_

H=
I8 PLLE AAE A< PLLAIA U2E clocko] YAl




208 BQMYsHA| Ew, wheba] U717F clock®] Fa2 &
TolA == 1 AFgEl= A7 LOCKTIME #IAAHE
ol-g-sto] A3t

Z PLLE 443t & A% LOCKTIME #A A8 Zholl
“6H%o}~: AIZFs¢H MPLLZ3E 2= clocke] FCLKO.
2 AgE]R| ekt AAE [OCK TIME A 2E Zhof| 3
el A|7to] B2 o|Foj|of B2 4 MPLLEHE FCLKS

2 clocke] &=}, o] 49 LOCKTIME A 2~E < A7t
7152 o I AEXTIp)ZHE 2= clocke] &Jsf 2
AEct,

T3 PLLZHE| CPUY ZHZ19] MR clocko] Sw%e
LFolekE 1 A4 W8-S MAET %$- LOCKTIME #|x] 2
gof A ol sigste AR £ o|%ofloF CPUY 7}
Z+o] HAR clocko] 3G
J39 clksetup.S & W&

(ko] =

9 28] Sojrhir)2 514,

ldr  r0,=LOCKTIME
mov 1 #OXTFFFT
str 1l [r0]

o] E2 [ OCK TIME HA|AE Q] 8- Ash= i
o]}, LOCKTIME #|A] 2B+ 0x4c000000 HA o] lom,
H 13} 22 22 o] QIth254P Z=2).

LOCK TIME COUNT REGISTER (LOCKTIME)

[ Register | Address | RW |
| Locktme | oxcoooooo | Rw

Description

| Reset Value ]
| PLL tock time count register

| oxrerrrrer |

At THS

ldr r0,=CLKDIVN
mov rl#0xd
str rl,[r0]

o] BB RCLK, HCLK, PCLKO| &&= H]&S 1:14:88
ok BRoltk CAMDIVN A 2E9} CLKDIVN & A2
Bl 217} 0x4c000018, 0x4c000014 ¥ o] Slct,

CAMERA CLOCK DIVIDER (CAMDIVN) REGISTER

[ Register | Address | RwW | Description | Resetvaiue |
[ camovn | oxscoooots | mw | Gamera clock divider register | oxo0000000 |

i 2. CAMDIVN Z|X|AE]

w2 CAMDIVN #A|AE= B 29 Z+o 122 o] 9]
CH259P &%), E3H CAMDIVN A A8 Q] S5 u| &t 3%
H= 9 H|EL H 33} 728 ou|E ZH=t}

HCLK4_HALF | [9] | HOIVN division rate change bit, when GLKDIVN{21}=10b. [
01 HCLK = FCLK/4 1: HCLK= FCLK/8

Reler the CLKDIV reqister.

¥ 3. CAMDIVN HX|AE| £ H|Z

kS22 CLKDIVN HR| A+ H 49} -2
ek (258P %)

£ o

CLOCK DIVIDER CONTROL (CLKDIVN) REGISTER

H 1. LOCK TIME 7I2E 3X|AH

ldr r0,=CAMDIVN
mov 1l #0
str rl,[r0]

LOCKTIME | Bit Description Initial State [ Rogister | ddress [ Rw | Description | Reset Vaiue |
U_LTIME [31:16] | UPLL lock time count value for UCLK. OXFFFF | CLKDIVN | Ox4C000014 | RW | Clock divider control register \ 0x00000000 \
(U_LTIME > 300u8)
M_LTIME [158:0] | MPLL lock ime count value for FCLK, HCLK, and PCLK OxFFFF
(M_LTIME > 300uS) CLKDIVN Bit Description Initial State
DIVN_UPLL (3] | UGLK select register(UCLK must be 48MHz for USB) 0

0: UCLK = UPLL clock

1. UCLK = UPLL clack / 2

Set 1o 0, when UPLL clock Is set as 48MHz
Set to 1. when UPLL clock Is set as 96MHz.
HDIVN [2:1] | 00: HCLK = FCLK/ a0
01 : HCLK = FCLK2.

10 HCLK = FCLK/4 when CAMDIVN] = 0
HCLK= FCLK/B when CAMDIVN[Z] = 1.

11 - HCLK = FCLK/3 when CAMDIVNIE] = 0.
HCLK = FCLK/8 when CAMDIVN[8] = 1
PDIVN 0] 0: PCLK has the clock same as the HCLK/. o
1: PCLK has the clock same as the HCLK/2

¥ 4. CLOCK DIVIDER ZIEE (CAMDIVN) BIX|AE
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mrc pl5,0,r1,cl,c0,0

orr rl,rl#0xc0000000
mer pl5,0,r1,c1,c0,0

o] BEOo (CPUY HA HEE fast A HEZEE
asynchronous W2 B =g HAsH= HRolc} CLKDIVN
HAAE Q] HDIVN F-Ho] ¢ o] ofyil CPU ¥ RE7}
fast A R 79 CPUE= HCLKO| F718A 52 3t
7] wizoll 919 =7 Hasiet, A YES & o AT

B

mrc pl5,0,rl,cl,c0,0

o] HFol= 158 ZZ2AXG cl X LE e vl &
ALE 2 7P = S Rit) 168 IZ2A M= cachett
MMU®| it 44 5= & mi= ARSItk ol LB A
EE YA LHoH

orr rlrl #0xc0000000
mer p15,0,rl,c1,c0,0

o\t =y

cl FALEQ 2] 2HES oW 1= Ao =N
CPUS| M2 BEE asynchronous H2 REZ W73}

ldr r0,=UPLLCON
ldr r1,=UPLLVAL
str rl,[r0]

o] BB USB HAR ZE3M= clock?] £EE (95.96/2)
MHzZ AAsh= FEo|tt,

ldr r0,=MPLLCON

96

TECHNICAL FEATURE > > > >

ldr rl,=MPLLVAL
str rl,[r0]

o] REO CPUR FH3H= clock?] £ &5 399.65MHzE
A e Fiol),

MPLLCON #|A| A€} UPLLCON #H|AAE1= # 59 72+
2 P22 Fo] QITH255P HX).

PLL CONTROL REGISTER (MPLLCON & UPLLCON)

Register Address RW Description Reset Value
MPLLCON 0r4C000004 RW | MPLL register Dx00096030
UPLLCON Ox4CO00008 R/W | UPLL canfiguration register 0x00044030

PLLCON it Description Initial State

MDIV [19:12] | Main divider control 0x96 | Dxdd
FDIV [5:4] | Pre-divider control 0x03 / Dx03
SO [1:0] | Post divider control 0x0 / 0x0

H 5. PLL ZIEE |X|AH
MPLL¥} UPLLZ%¥E AAEE= clock? 4 th29
ZAL Er} AR S302440A004 Find 16.9344MHz

oltt.

Mpll = (2+m=Fin)/(p+2"s)

m = (MDIV+8)
p = (PDIV+2)
s = SDIV

Upll = (m=Fin)/(p+2"s)

m = (MDIV+8)
p = (PDIV+2)
s = SDIV

olJollAl clksetup.S #YU2] Y-8 AW HEYTE tha
memsetup.S T+ o] Y-g-o|c},

memsetup.S
#define BWSCON 0x48000000



F YHICI= 0s9l ofshiet SEG@

S3C2440A2] w2 e] W= th5o] 13702 HA|AEE o]

.globl memsetup = AZBF A 0 eIe) 5]
Sl AT 4= ok, 479 A AE | S =

memsetup: N )
E S}A
ldr r0,=SMRDATA 7| B,
Idr rl,= start
2D sl BWSCON (0x48000000)
ldr ﬂ"BViSCSN BANKCONO (0x48000004)
N e BANKCONI (0x48000009)
' BANKCON2 (0x4800000c)
ldr r3,[r0],#4
BANKCON3 (0x48000010)
str r3,[rl] #4
BANKCON4 (0x48000014)
cmp 12,10
BANKCON5 (0x48000018)
bne Ob
BANKCONG (0x48000010)
BANKCON? (0x48000020)
mov pc,lr
REFRESH (0x48000024)
! BANKSIZE (0x48000028)
torg
SMRDATA: MRSRB6 (0x4800002¢)
word 0x22144420 MRSRB7 (0x48000030)
.word 0x00000700
.word 0x00000700
word 0x00003f4c ® BWSCON: BWSCON # A AEE= zkzbe] wj =) tjst g
word 0x00001f4c ol WA Ho tigt HAA(ClE S0l SHIER HITA,
.word 0x00003f4c 16HIER M|, 32HER HIEA)), Hlo|g & Zzke
.word 0x00000700 W3 2RE 9= A I ATte] 4 Hfofl WAIT Al5E
.word 0x00018009 e 2] 55 AAsit
.word 0x00018009 ® BANKCONn: BANKCONn(n = 0,1,2,3,4,5) HAAEE
.word 0x008e0459 ol-g3to] nof dGsl= WAl gt Wime] Y etoly
il (G0 e & 4748 4= 9t} o5 Eof ROMOIY SRAME&
-word 0x00000030 g ml= Address, Chip Selection, Data 5-2] &A1= Al
word 000000030 55 U Bk o] A% Zhzte] 4157k At Ak 74
& ook 3k o]t A7t gt AR o] HA|AE
S3C2440A= & 8/ie] vlwe] WA Adshs, Zp7te) = olgate] ARt
W3 Fo 128MB2] 2715 7H 4= 9tk o] F e 674 %3t BANKCONn( = 6,7) #AIAE= nofl sigshe= 3
o] W5 o= ROMo|H SRAMS Y 4= 1o, upx]uf 97 o] ROMOJY SRAMO| 34& -9+ Srofl Ayt y-8-3t
o] Wigo]= ROM, SRAM, ¥ SDRAMS €4 4= 9Jth. 2o 9ES 31, SDRAMO] 312 7= tRCDRAS to
Holo] ARg3H= Hofl= 3l HA) WT o IMB 27]9] NOR CAS delay)tt ZH oj=g|29] 327171 ARk A7geict,
flash ROM, THA W=} 8HA w0 217 32MB H7]9 SDRAM®| - glo[elE FAI5H7] $l8l 7|4 2.2 o]
SDRAMo] ik, HE Helsfiof sh=d], oleh TAH 755> REFRESH |
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A 2B E of-8ste] AAgit,

m BANKSIZE: BANKSIZE #HAJAE+= SDRAMS At
gk uff 3ht o]/e] HloJElE $]o] 2= burst operation©]
U, B2 62 7of] izt e 5= s ] Sl AR
gt

® MRSRBn: MRSRBn(n = 6, 7) 8| XA} burst length,
CAS latency, burst type & SDRAMI} TAH 7|52

AR,

ool mme] HEZT| oL Tt 137 A AEH Y W

SDRAM Device Operations

SDRAM Timing Diagram

256Mb E-die SDRAM Specification

S3C2440A 32-BIT CMOS MICROCONTROLLER USER S
MANUAL Revision 1

memsetup.S T4 BWSCON #| 2| 2~E{HE A2}
A 137]9] gl x|2-El o] SMRDATA 1]l 9l= 137H2] 32H]
E glo|gE HYx I3ke i}

T T1Eaa

the2 head.S 9 9) W85 A H7|= 1AL

head.S
.globl _start
_start:
stack_setup:
Idr r0,= start
sub sp,r0,#4
Idr pc,=kmain

o}7) 4% spe] ZHS (0x30100000-4)0.2 A3t} 2]
1 kmain FHOZ H} kmain FY-2 main.c 3L A

oJjo] glet.

98

TECHNICAL FEATURE > > > >

T2 main.c T Q] LS Ak R A}

main.c
#define rGPFDAT
#)0x56000054)
void kmain(void)
{
int i;
while(1)
rGPFDAT = rGPFDAT| 0x000000f0;
for(i=051¢0x100005i++);
rGPFDAT = rGPFDAT&~0x00000010;
for(i=0;i<0x100005i++);

(*(volatile unsigned long

7] 13l cuteOS & Zehet 7hks] 23t

olFolA FERHO LA B2} cuteOSO| A4 F-2
el ®okeh the TollAl= cuteOS -2 w44
g8l B gttt head.S ol MMUS} cache 474 #
S 248 Bl exception E Ho|E, software
interrupt A2] £E, sf=go] QIEHE 2| T 52 4
HH7|& 4R i,

o

Mr 2 e

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

S3C2440A 32-BIT CMOS MICROCONTROLLER USER'S
MANUAL Revision 1





