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WOCEE B AR B RA E TR R — 25, HEEN D FAENARMAM Linux MR, WHEHHR
2 ERRZZIEA. AR, BOWAEEL ARIEH ORI LIELRAE 20 A%, LR K LR
OO — RSO, R A 53, AR AR A TR LT .

FE—ER5 BT
1 fEHFERBE
1.1 ENAEHEASE

F%&HL: Pentium-4 CPU
Nf7: 512MB
fiE#: 60GB

1.2 BAMRBE - EASE

CPU: $3C2410

SDRAM: HY57V561620

Nand flash: K9F1208UOB (64MB)
LA F: CS8900A  (10M/100MB)

1.3 TENE

i E%%: Dragon-ICE
HAE: ERO%, HOsk

2 FEER IS
2.1 EHLERGERIE

2.1.1 windows #RIEZZ:

ADS 4#iF T H: ADS1.2
{FEZE ¢ Dragon-ICE daemon 2%

2.1.2 Linux $2/ER %

GNU &2 X Zwi¥ LA
2.95.3:
YEF: %% u-boot
3.3.2, 3.4.4:
TER: JRiENAZFIN R
HE T



tree T H.
VER: BEIME B
T#: M ftp://mama.indstate.edu/linux/tree/ N&dmiF

2.1.3 BRI E1THIH

AR :
u-boot-1.1.4

NHZ:
linux-2.6.14.1

R AR -
1. busybox-1.1.3
2. TinyLogin-1.4
3. Thttpd-2.25

2.2 Linux F LYEF P REFE

2.2.1 XX TEHLZF

T B miF S BES % =55 .
1. TEXXTE

2.95.3 TEHink: ftp://ftp.arm.linux.org.uk/pub/armlinux/toolchain/cross—

2.95.3.tar.bz2
3.3.4 TEHE

2. WEXNTE
[root@localhost ~]mkdir /usr/local/arm
[root@localhost ~]cd /usr/local/arm

# cross-2.95.2.tar.bz2, cross-3.4.4.tar.gz ¥%01%|/usr/local/arm HEH - f#EXH

[root@localhost ~]tar -xjvf cross-2.95.2.tar.bz2
[root@localhost ~]tar -xzvf cross-3.4.4.tar.gz

2.2.2 u-boot BHE T1EH 7

1. I TAERF
[root@localhost ~]#useradd -G root -g root -d/home/uboot uboot

2. BYTEE®

[uboot@localhost ~]$mkdir dev_home

[uboot@localhost ~]$cd dev_home

[uboot@localhost dev_home]$mkdir doc mybootloader uboot

| -- doc
| -- mybootloader
"—- uboot

3. BIIETR
[uboot@localhost ~]vi ~/.bashrc
export PATH=/usr/local/arm/2.95.3/bin:$PATH

2.2.3 A RMAFEFBIELIE
1. JRITIER

[root@localhost ~]#useradd -G root -g root -d/home/arm arm

2. BIYTIEEZ

0

o


ftp://mama.indstate.edu/linux/tree/
ftp://ftp.arm.linux.org.uk/pub/armlinux/toolchain/cross-2.95.3.tar.bz2
ftp://ftp.arm.linux.org.uk/pub/armlinux/toolchain/cross-2.95.3.tar.bz2

[arm@localhost arm]$mkdir dev_home

[arm@localhost arm]$cd dev_home

[arm@localhost arm]$mkdir bootldr btools debug doc images kernel localapps \
rootfs sysapps tmp tools

[arm@localhost arm]$tree -L 1

| -— bootldr
|--— btools
| -- debug
| -- doc
| -- images
| -— kernel
|-- localapps
| -- rootfs
| -— sysapps
|-- tmp
"—- tools

Al LB BN T4 -

E: tree 4

3. B EIXEMAR
[arm@localhost arm]$vi env_sh
#!/bin/bash
PRJROOT=~/dev_home
KERNEL=$PRJROOT/kernel
ROOTFS=$PRJROOT /rootfs
LAPP=$PRJRO0T/localapps
DOC=$PRJROOT/doc
TMP=$PRJROOT/tmp

export PRJROOT KERNEL LAPP ROOTFS
export PATH=/usr/local/arm/3.4.4/bin:$PATH

4. ZMERN BIIARL &
[arm@localhost arm]$vi ~/.bashrc
. ~/dev_home/env_sh

EHER arm F P, AR EERL

[arm@localhost arm]$su arm

2.3 lLERGIRS

2.3.1 thtp JRE I E

WRATEH—FmLEPEIRS CEEs, WAHZEE, SNFER 182 5%% tftp-server k554 .
[arm@localhost arm]#netstat -a | grep tftp
udp 0 0 *:tftp wyw

1. M RPM %% tftp-server

MAFRE Linux #/E RGN )26t 8 33| tftp-server BIZ4E

N1 tftp-server-0.32- 4.1386.rpm€QjTWL?Erpmf@ﬁﬂﬂ?ﬂdev_home/btools/TF.
[arm@localhost arm]#cp tftp-server-0.32-4.i386.rpm /home/arm/dev_home/btools/
[arm@localhost arm]#su root
[root@localhost arm]#rpm -q tftp-server
R %4 tftp-server, SEEAH T Har & %5, BN, BEFEHANGE 2 PRLERS .
[root@localhost arm]#cd /home/arm/dev_home/btools/
[root@localhost btools]#rpm -ivh tftp-server-0.32-4.i386.rpm



B tftp WETIEER
[root@localhost btools]#mkdir /tftpboot

2. EHECEXMHHFEBIRS

B ELE S
[root@localhost btools]#if [ -f /etc/xinetd.d/tftp ]
> then
> cp /etc/xinetd.d/tftp /etc/xinetd.d/tftp.old
> fi
L E S

[root@localhost btools]#vi /etc/xinetd.d/tftp
service tftp

{
disable = no
socket_type = dgram
protocol = udp
wait = yes
user = root
server = /usr/sbin/in.tftpd
server_args = -s /tftpboot
per_source =11
Ccps = 100 2
flags = IPv4
}
BAE tftp kRSEEITIT

[root@localhost btools]#chkconfig --1ist

w5 tftp FIRSIEETTH, WA T 2T tftp RS R
[root@localhost btools]#chkconfig tftp on

BB RS
#/etc/init.d/xinetd restart

#netstat -a | grep tftp
udp 0 0 *:tftp

2.3.2 NFS JRE 5T E

1. ZEENFS R55%

[root@localhost btools]#rpm -q nfs-utils

WV 245 , WATRL Linux BAE RG22 38E R EHE I nfs-utils fI%3EH . Fedora 5 FHIZ4EE
Z#HH nfs-utils-1.0.8.rc2-4.FC5.2.1386.rpm- | L% 25560 0 5150

[root@localhost btools]#rpm -ivh nfs-utils-1.0.8.rc2-4.FC5.2.i386.rpm

2. FBUENFS R&5e
[root@localhost btools]#vi /etc/exports

#IMNE Y B AMTEH, mount ) H 3 :
#/home/arm/dev_home/tmp A AIMTEN mount K H %
#192.168.1.134 AFHIMTEN. mount /) IP

#rw,sync,no_root_squash F 15 1A] R, B AR 0L AH & F it
/home/arm/dev_home/tmp 192.168.1.134(rw,sync,no_root_squash)

3. BEINES RS 2%

F—EBINFS iRS5 & FH T an 4 .

[root@localhost btools]#/etc/init.d/nfs start

WMRRELBEN T NFS RS eshT, H HEFME T /etc/exports U4, FUN T an& R AR B SRR
[root@localhost btools]#/etc/init.d/nfs reload



4. M NFS RS 28
[root@localhost btools]#netstat -a | grep nfs

5. EoR# export M HFIE
[root@localhost btools]#exportfs

2.4 TEfFH

2.4.1 minicom B9{EH

1.9#:%] root HF.
[root@localhost btools]#su -

2. BERERAIRRE.

[root@localhost ~]#cat /proc/devices

4 ttyS

188 ttyUSB

WRRMERORE, BELITAN ttyS, F—H0% tryS0, BHO%N trySL, KIEE.
W2 USBE R OBk &, WEARIZ N ttyUSB, S—& 75 ttyUSBO.

3. E'E ttyUSB ks
[root@localhost ~]#minicom -s ttyUSBO
£ ¥ — configuration &,

—[configuration] —
| Filenames and paths |
| File transfer protocols |
| Serial port setup |
| Modem and dialing |
| Screen and keyboard |
| Save setup as ttyUSBO |
| Save setup as..
| Exit
| Exit from Minicom |

[ |

1%FE Serial port setupBiE. SHMWNED:
[ 1
Serial Device : /dev/ttyUSBO
Lockfile Location : /var/lock
Callin Program :
Callout Program :
Bps/Par/Bits : 115200 8N1
Hardware Flow Control : No
Software Flow Control : No

OmMMEHOO®E >
|

Change which setting? |
|

HAEEW PR, XESMSS, Change which setting?Wi F#EEIZERELFIHED, FRHE—1EH. % Save
setup as ttyUSBORFXE. F#%Exit from MinicomiE 4 Minicom.

4. BEziminicom
[root@localhost ~]#minicom



3 1EENLE

3.15RK, AR, 5%, RAAE
XI5
email: littlegenius2008@163.com
RGN B R B TFHRE, A TS IEEPINE ISR, FEEE TR P INA BRI 2 .
3.2 ADS bootloader 4+

V€% X5
email: 1littlegenius2008@163.com

3.3 XX TEH5
. TV

email: msunhe @ gmail.com

3.4 uboot #4
E&. R

email: wolfwind9779 @yahoo.com.cn
Ve FpR

email: msunhe @vyahoo.com.cn

3.5 NZE 5
N

email: dozec@mail.csdn.net
VEZ 1 705K (8900a W K AL HEER4))

email: clizniu@hotmail.com

3.6 MRS

Ve K

email: dozec@mail.csdn.net
3.7 Nand Flash FEzh# 4

1B P0G, X5
email: sunlei3448@yahoo.com.cn

4 ZTHFEW
4.1 RN
FFA TRV 2 E5m I8 A TR ARM FF & R, A BELEFA T i 25 — A SRS,
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45 REE5) bootloader 1455 (ADS)

1 TEANE
1.1 ADS & TS NE

1.1.1 armasm

1. @i4: armasm [%£T] -o HFRCH JFEICHE
2. EIEA

-Errors (R4 s TR — 55 o

-I Hx[, B*] s TEE IR SR B3R

-PreDefine Tl L% s TEETIE L2

-NOCache s RIFIR UL IE A Cache #EATHLAL
-MaxCache <n> s IFRCIE A A Cache #4704
-NOWarn s R TE I SER

-G ; B H AR

-keep s 7 B SR AT 5 #
-LIttleend ; /N (Little-endian) ARMAUHES
-BIgend ; £ KU (Big-endian) ARM ARG
-CPU  <target-cpu> s WL B ARMAZ R 4 : arm920t.
-16 ; #5716 £ thumb 54 .

-32 ; #5732 A ARM 54 .

3. GwiF— LG
c:\adsloader>armasm -LIttleend -cpu ARM920T -32 bdinit.s
L YR7E S mis R/ N, 324, ARM920T CPU.

1.1.2 armcc, armcpp

1. @r%: armcc [%EW] JFEICHEL X2 ... JRXXHEn
2. EIRAA

-C s G (H RN

-D s P8 — MR R O TIE LR =

-E s AU C YR ST T b 2

-g s PR E BE

- s Pk U R R BR AR

-o<file> s F5 R — 1 H ) B B OCHE

-0[0/1/2] s T B TR A A 2 51|

-S s i HC G A R AU H AR S0

-CPU  <target-cpu> s WL H PR ARMAZRAY 4 : arm920t.

3.5mF—"1 CEEF
c:\adsloader>armcc -c -01 -cpu ARM920T bdisr.c
TEAERE, ik, ARM920T CPU.

1.1.3 armlink

1. 4. armlink [EI7] #ASCHE

2. PRI

-partial s A B U



-Output 3T ; TE € i HH U4

-scatter X/ s TR FE T S AT BT S 5L P AR T
-ro-base HiliH{E s R B pis tn b ik
-rw-base HiliHE ;RW/ZI By an it

3. BZA BIRHE R —1 B bR
c:\adsloader>armlink -partial bdmain.o bdport.o bdserial.o bdmmu.o bdisr.o -o
bd.o

4. JEJLA B FRSCHR G — D AT S

c:\adsloader>armlink bd.o bdinit.o -scatter bdscf.scf -o bd.axf

1.1.4 fromelf
1. 4. fromelf [EIi] #ASCHE
2. EMAA

-bin TR s PR AR ) SO
-elf elf 4 A —A elf
—-text text X4 A text O

3. FAE—AAHUT R R
c:\adsloader>fromelf bd.axf -bin -0 bd.bin

2 BELX|RH
2.1 "HUTIUELH R B R AR RS

2.1.1 AT X 1EBIH

£ ADS N, ATHAT U R PIRR , — Mt . axf 3, R RIRE S, AT AXD Vi TR M . 55—k . bin
S, ATRT B RS ST - BT E AR W L bin STHFAIZEAL -

FATERHAT IS R PFR L 2RI RGS AT -
1. #

FERGSRIE AT T Sl fromelf P45, 778/ it (Flash Bt ) LRI A . R RTHUT ST —
PR 2EA: R RS BRI BE - ACRS B o o AT T AU B (. text) M SREBL (. rodata) ,
BB MIIA AR BL (. data) R WTIR L AR B (. bss) « RIHUATICHF A G TR T -

[ bss [

et +-— HEE

| data |

o o

| .rodata |

I | e

| text |

e o
2. BT

FIPAT IO E ReEad R, IR RAM AUE1T, aXBHE R ST IO AGE T8 - £ ADS XA TR
& BR A — 1 BR:



Fom Fom
| rodata [
I | (RO BD
[ text [
o Fom
| - |

e}

HAPATIUHRESS , £ RAM RIS AR R

|
oo +-— 2T BT
| 1 B |
o +—— 7T Byt thiit
I HEX2 |
o +—— RW Brgssithit
I RW B |
Fommomm +-— RW B2l it
| REX1 |
oo +-- RO B4
I RO B |
S +-- RO Buitftbht
I |

ECE =]

Pt DA B AR LT SE AR AT SR B D BO TR /0 5T _E RS RAM TR E FOALE - XD 3esod RE ik 5E
REHE? AT SRR P A SR

2.1.2 EE I

7E ADS H, B LLGE S B AT FORTE E AT HUT IS A B E RAM HAOALE , — 1 & armlink SBF55E , —FhE
H scatter X FR$5E . RAM X A IEHEHE : 0x30000000.
1. armlink ¥5& 5Bt
BATEFEORE, HHBER B A, RO BAERIEHIEF RW B AR NE, 21 BRBEERWE 2
& B ZE S 1. 1.3,

2. scatter {5 EMREE AL
AT AT LB scatter SCHFE & AT HUT U B Rl . Scatter MR :

MYLOADER 0x30000000
:MYLOADER: } A] HAT 3R R, 7] H &
:0x3000000: E 4G HEHE

RO 0x30000000
;RO FHIERIS B AR
:0x30000000: HISEAHE B ARt HhE

init.o (Init, +First)
; Init (URG B ATHUAT SCIE R B — BT 4.
* (+RO) ST BB ARG BRn S B BT 43


wx
高亮


RW +0

:RW: RW B2 R

+0: TR RW By B2 RO B
{

* (+RW) JE RW BOUE 2 4
}

Z1 +0
ZL: Z1 B4 R
40: TR 71 BURHE RW B

H(+ZI) PR Z1 BOHE % oy
}

3. ADS AR AR B A
ITmage$$RO$$Basel  /* RO (LIS B IGHIAE */
ITmage$$RO$SLimitl  /* RO AGELLEF Mk +/
Tmage$$RWS$S$Basel /* RW U Bl af ikl */
IImage$$SRWS$SLimitl /+* RW RSB L5 TR sk *+/
Tmage$$ZI$$Basel  /* ZI RIGE IR IHE  */
IImage$$ZI$SSLimitl /* ZI AGELEF A +/

HERAEF T$$Z BB R, 5 scatter 8 & B A4 FRAR .

4. FEHGI RV

24 M NorFlash J3 218}, 2248 flash /05 5 FE #E LS E] 000000000 7%, REEHNE, BEEFASGIEEEM
flash F1HRE| RAM H21T. #1555 14 Bott ig i, /B DA_E 2R A E .

24 )\ NandFlash JE &, S3C2410 £ B 53R NandFlash HRT 4k #%%] S3C2410 FIAER RAM A, 1 A HR
RAM FJE #3154 0x00000000, CPU A 0x00000000 FFUAHTT. BT LA, 7 nandFlash fRT 4k F2F 3, 06L& A
NandFlash # BootLoader FJEH & HF 433 X RAM HITEF.

2.1.3 [FIL EEHTI S

X RGUA IR, ARM CPU 2 BEE| 0x00000000 4T - —#% BootLoader #RELFEUI T JLER
1. BT A E R R
2. EoRHIIHE] SVC H 32 84
3. [ S3C2410 FINIE T 14
4. ZEIEFVE AT
5. BCE RGBT Bl AN B R
6. W E N X IR HI 257 oy
7. IR AL AT
8. WM MR E
9. AT HUT U HIA D BB 1T S A MLE
10. BKE| C FAISER 0T

2.1.4 |51 R C B84

1. ¥1E 4 MMU

2 MR AR

3. R HERE R ATIA L
4. ORI


wx
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5. HER IR IL(ATIE)

6. EREFEEN

3 AXD BI(ER LI R IF(CIG i B

3.1 YRACAS UiRA

3.1.1 LR

; SISO

s

get bdinit.h

; SIAbREL &

s

IMPORT | Image$$RO$$Base | ; Base address & RO section
IMPORT |Image$$RO$$Limit| ; End address of RO section
IMPORT | Image$$RW$S$Base | ; Base address & RW section
IMPORT |Image$$RW$$Limit| ; End address of RW section
IMPORT | Image$$ZI$$Base | ; Base address & ZI section
IMPORT |Image$$ZI1$$Limit| ; End addresss of ZI section
IMPORT bdmain ; The entry function of C program
s B

s

s macro HANDLER

MACRO

$HandlerLabel HANDLER $HandleLabel

$HandlerLabel
sub sp,sp,#4 ;Decremert sp (to store jump address)
stmfd sp!,{r0} ;PUSH the work register to stack
1dr r0,=$HandleLabel ;Load the address of HandleXXX to r0
ldr r0,[r0] ;Lad the contents(service routine start address) of HandleXXX
str r0,[sp,#4] ;Sore the contents(ISR) of HandleXXX to stack
1dmfd sp!,{r0,pc} ;POP the work register and pc(jump to ISR)
MEND
LRIE S B DAY
AREA Init,CODE,READONLY
CODE32
ENTRY

s R PH @ ER

B



reset_handler
undef _handler
swi_handler
iabr_handler
dabr_handler
no_handler
irq_handler
fiq_handler

c o o o o o o o

LTORG

;0x00000000:
$0x00000004 :
;0x00000008:
$0x0000000C:
$0x00000010:
;0x00000014:
;0x00000018:
;0x0000001C:

undef_handler HANDLER HandleUndef
swi_handler  HANDLER HandleSWI
iabr_handler HANDLER HandlePabort
dabr_handler HANDLER HandleDabort
no_handler HANDLER HandleReserved
irq_handler HANDLER HandleIRQ
fiq_handler HANDLER HandleFIQ

. BAIBRBITERF

s

reset_handler

;Set the cpu to SVC32 mode

mrs r0,cpsr

bic r0,r0,#0x1f

orr r0,r0,#0xd3

msr cpsr_cxst,r0

sTurn off watchdog
ldr r0,=WTCON
1dr r1,=0x0
str rl,[r0]

Reset (SVC)

Undefined instruction (Undef)
Software Interrupt (SVC)
Instruction Abort (Abort)
Data Abort (Abort)

IRQ (IRQ)
FIQ (FIQ)

sDisable all the first level interrupts

1dr r0,=INTMSK
1dr rl,=0xtfff{fffff
str rl,[r0]

sDisable all the second level interrupts

ldr r0,=INTSUBMSK
ldr rl1,=0x7{ff
str rl,[r0]

sConfigure MPLL
ldr r0,=MPLLCON

Idr  rl1,=((M_MDIV<<12)+(M_PDIV<<4)+M_SDIV) ;Fin=12MHz,Fout=200MHz

str rl,[r0]

sSet FCLK:HCLK:PCLK =
ldr r0, =CLKDIVN
mov rl, #3

str rl, [rO]

1:2:4

;Set memory control registers

1dr r0,=SMRDATA



ldr r1,=BWSCON

add r2, r0, #52 sEnd address of SMRDATA
0
ldr r3, [r0], #4
str r3, [r1], #4
cmp r2, r0
bne %B0
;Initialize stacks
bl InitStacks
;Setup IRQ handler
1ldr r0,=Hand1eIRQ sThis routine is needed
ldr rl1,=IsrIRQ
str rl,[r0]
;Copy RW/ZI section into RAM
1dr r0, =|Image$$RO$SLimit|;Get pointer to ROM data
1dr rl, =|Image$$RW$SBase| sand RAM copy
1dr r3, =|Image$$ZI$$Base |
cmp r0, rl s Check that they are different
beq BEF2
1
cmp rl, r3 ;s Copy init data
ldrcc r2, [r0], #4 ;—> LDRCC r2, [rO] + ADD rO, rO, #4
strcc r2, [rl], #4 ;—> STRCC r2, [rl] + ADD rl, rl, #4
bcc %B1
2
1dr rl, =|Image$$ZI$$Limit| ; Top of zero init segment
mov r2, #0
3
cmp r3, rl s Zero init
strcc r2, [r3], #4
bcc %B3
bl bdmain sJump to the main function
sDead loop
1
nop
b %B1
s VG T A EEAR
IsrIRQ
sub sp,sp,#4 sreserved fa PC

stmfd sp!,{r8-r9}

ldr r9,=INTOFFSET
ldr r9,[r9]

ldr r8,=Hand1eEINTO
add r8,r8,r9,1sl #2
ldr r8,[r8]



str r8,[sp,#8]
ldmfd sp!,{r8-r9,pc}

s WAL A AR T e
InitStacks
mrs r0,cpsr

bic r0,r0,#MODEMASK

orr rl,r0,#UNDEFMODE|NOINT

msr cpsr_cxsf,rl ;UndefMode
1ldr sp,=UndefStack

orr rl,r0,#ABORTMODE| NOINT
msr cpsr_cxst,rl s Abor tMode
1ldr sp,=AbortStack

orr rl,r0,#IRQMODE|NOINT
msr cpsr_cxst,rl s IRQMode
1ldr sp,=IRQStack

orr rl,r0,#FIQMODE|NOINT
msr cpsr_cxsf,rl ;sFIQMode
1ldr sp,=FIQStack

bic r0,r0,#MODEMASK | NOINT

orr rl,r0,#SVCMODE

msr cpsr_cxsf,rl s SVCMode
1ldr sp,=SVCStack

mov pc,lr sReturn the call routine

LTORG

s N XA A e B3R VR T ARIE T ZEEL bdinit.h SCEF, N A AN H BT 2sh
éMRDATA DATA

DCD
(0+(B1_BWSCON<<4 )+(B2_BWSCON<<8)+(B3_BWSCON<<12)+(B4_BWSCON<<16)+(B5_BWSCON<<20)+(B6_BWSCON<<24 )+(
B7_BWSCON<<28))

DCD
((BO_Tacs<<13)+(B0_Tcos<<11)+(B0_Tacc<<8)+(B0_Tcoh<<6)+(B0_Tah<<4)+(B0_Tacp<<2)+(B0O_PMC)) ;GCSO
DCD
((Bl_Tacs<<13)+(B1_Tcos<<l1)+(Bl_Tacc<<8)+(B1_Tcoh<<6)+(B1_Tah<<4)+(Bl_Tacp<<2)+(Bl_PMC)) 3GCS1
DCD
((B2_Tacs<<13)+(B2_Tcos<<11)+(B2_Tacc<<8)+(B2_Tcoh<<6)+(B2_Tah<<4)+(B2_Tacp<<2)+(B2_PMC)) sGCS2
DCD
((B3_Tacs<<13)+(B3_Tcos<<11)+(B3_Tacc<<8)+(B3_Tcoh<<6)+(B3_Tah<<4)+(B3_Tacp<<2)+(B3_PMC)) ;GCS3
DCD
((B4_Tacs<<13)+(B4_Tcos<<l1)+(B4_Tacc<<8)+(B4_Tcoh<<6)+(B4_Tah<<4)+(B4_Tacp<<2)+(B4_PMC)) sGCS4
DCD

((B5_Tacs<<13)+(B5_Tcos<<11)+(B5_ Tacc<<8)+(B5_Tcoh<<6)+(B5_Tah<<4)+(B5 Tacp<<2)+(B5 PMC)) ;GCS5
DCD ((B6_MT<<15)+(B6_Trcd<<2)+(B6_SCAN)) ;GCS6
DCD ((B7_MT<<15)+(B7_Trcd<<2)+(B7_SCAN)) ;GCST



DCD ( (REFEN<<23)+(TREFMD<<22)+(Trp<<20)+(Trc<<18)+(Tchr<<16)+REFCNT)

DCD 0x32 ;CLK power saving mode, BANKSIZE 128M/128M
DCD 0x30 sMRR6 CL=3clk
DCD 0x30 sMRR7

ALIGN

s

s TR N AT Ay B 3R A3 (] A S el AR T A PR AR R AE bdisr.c Hisr_setup()2R SEAL.

s

AREA RamData, DATA, READWRITE

~  _ISR_STARTADDRESS ;& = T # #t#& X J_ISR_STARTADDRESS 1§ & #91% & /44
HandleReset # 4
HandleUndef # 4
Hand1eSWI # 4
HandlePabort # 4
HandleDabort # 4
HandleReserved # 4
HandleIRQ # 4
Hand1eFIQ # 4

s

; The Interrupt table

Hand1eEINTO
Hand1eEINT1
Hand1eEINT2
Hand1eEINT3
Hand1eEINT4_7 #
Hand1eEINT8_23 #
Hand1eRSV6
Hand1eBATFLT
Hand1eTICK
Hand1eWDT
Hand1eTIMERO
Hand1eTIMER1
Hand1eTIMER2
Hand1eTIMER3
Hand1leTIMER4
Hand1eUART2
Hand1eLCD
Hand1eDMAO
Hand1leDMA1
Hand1eDMA2
Hand1eDMA3
Hand1eMMC
Hand1eSPI0
Hand1eUART1
Hand1eRSV24
Hand1eUSBD
Hand1eUSBH
HandlelIIC
Hand1eUARTO
Hand1eSPI1

= I
e A

~

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

AR R R R R R R R R R R R R R R R A R A R R



Hand1eRTC # 4
Hand1eADC # 4

END

3.1.2 CE5IRICiB 8

void bdmain(void)

{
/* ik Cache FoMMU */
cache_disable();
mmu_disable();

/5% 0 inds A */
port_init();

/o wmms v/

isr_init();

VAR R=FF XA */
serial_init(O, 115200);

/* Az BT EEIR ¢/
serial printf("is ok!\n"):
while(1) {

}
}
1 A ADS HOIURE 80 AT IAEIX 20 BN B 2D,

3.2 AXD R

3.2.1 EE(TER

1. A EAR % Server

— BRI ELIRERR R — A Server BRFF, BTLITEMEATERELZ A, WATSEHEXA Server B . HefsiFl
= Dragon-ICE fhE2S, A B dE Dragon-ICE Server T -
2. T EE

8 dragon-ICE {f E.25 ) ITAG HiE#: | ARM MR(ER: ARM HREZEWTFLERS), 5 —imld H 03RS PC L,
BT EAR 2 USB HEREE| PC b, XS5 7 EARRIREFAE R - BEEEIFE, 1T/ ARM BE, 55h ARM R -
X ARMEREENE, 85 Dragon-ICE Server faill ARM #%, AP IR E 2 WA N A BEgs Tt - el
dragon-ICE Server J5 371, ¥ Bahill” 7] LUSIIE] ARM920T -

3.2.2 B35 AXD B EF LK

1. J35) AXD
5¢/33)) Dragon-ICE Server F2/7.
T AR BB AXD:
Fh->F1H 12 JF->ARM Developer Suite v1.2->AXD Debugger

2. R EARE

M AXD 3% B[] Options--> Configure Target...J5/1” Choose Target” B Fri Bl & & M.

TE” Choose Target” & N /1, M Add #8085 07 B an WO U, TR0 A iR S5 2ot T 387
c:\Dragon-ICE [t L% c:\Dragon-ICE\dragon-ice.dll S {4


wx
高亮


3.9 AXD T B E T A 4%

7E"Target Environments"H'31% ! Dragon-ICE 9, 55,7 451 )" Configure" % £l.

7E” FIB Dragon-ICE Release v1.2”% [1 5,7 "This computer..."#8H, 5 5. "OK "% -

[EZ]” Choose Target” & [, . "OK"#%4 - SEAALE.

[ 5] 5 FH, B0 Target” & 042 H I ARM920T_0.%X #AH AXD E45533 A\ ARM R A7E 2 (7 EIRE.
M. 3% B"System Views"-->"Controls Monitors". 2> H " ARM920T-Register" & 1.0, 2 HoR 4B ARM Hx_EFr
HEFSRIPIRE

4. BtE ARM

WS ARM H0H FL 5 1A i 1T AR A X S 6 T 2 BL B 1T O UL, /MBS RAM &N RESE A 4. BT A
B R EE B XA, (R ARMRCEE B e FH B AR EL, X —2 0] LIRS,

B 5EHE 2410cfg.txt 5 ULE] c:\'F.

B2 AXD E5 1, MSEH” System Views” --> “Command Line Interface” - 4 H{#—)> Command Line
Interface IR AT S1THE O, I BRI FERAT:

Debug >

I\ obey c:\2410cfg.txt FEHTARLE M.

Debug >obey c:\2410cfg.txt

5. 2410cfg.txt 1A
sreg psr, 0x00000013
JBCE M HT CPSR KA, 8 CPU FIIREC I E] SVC 1EEx0F 32 (1 #5445, FH] IRQ Fl FIQ -
smem 0x53000000,0,32
BB VTSI EF 728 WTCON
ZEIEET TER 2
smem 0x4C000004,((0x74<<12)+(0x3<<4)+0x1),32
B FNERS B A7 7 %y MPLLCON
; B HI CPU {9 T/E#T % FCLK & 124.00MHz
smem 0x4C000014,0x3,32
BB HEF A7 %% CLKDIVN
;1% B FCLK/HCLK/PCLK FO$L H. 5] 1:2:4
smem 0x48000000,((2<<28)+(2<<24)+(1<<20)+(1<<16)+(1<<12)+(1<<8)+(1<<4)+0),32
TR BN S5 5 BWSCON
:SDRAM BANK 6&7 is 32 fif
:H'E BANK is 16 /1]
smem 0x48000004,((3<<13)+(3<<11)+(7<<8)+(3<<6)+(3<<4)+(3<<2)+3),32
BT AKX 0 ] % 725 BANKCONO
smem 0x4800001c¢,((3<<15)+(1<<2)+1),32
JEE A X 6 I3 725 BANKCON6(SDRAM)
:RAS to CAS FERT 3 B & HA
kR 9 i
smem 0x48000020,((3<<15)+(1<<2)+1),32
IEE A X 73 725 BANKCON7(SDRAM)
:RAS to CAS FERT 3 Bsf 81 &
kR 9 i
smem 0x48000024,((1<<23)+(3<<18)+(2<<16)+1113),32
;set M RAM il 37 77 4% REFRESH
SOV E ET
;HCLK=FCLK/2, 60MHz il# i H 252 1113
smem 0x48000028,0x31,32



SRR FF A R/
2211 burst #1E
: 7 F SDRAM power down F&Z;
;SCLK 7E V7 [FHAAMT 7R & SR
;SDRAM A F e E
smem 0x4800002¢,0x30,32
smem 0x48000030,0x30,32

3.2.3 {E/ AXD FLe T B IR e ST
1. AT HUAT A SO

AXD H SRR axf A& AT HUAT S0

JA Tl AXD, 7£32 #.[1] File H 1% ¢ Load Image..., 1%£+% c:\adsbloadter\prj\prj_Data\DebugRel\prj.axf &1 T
image. BLAT DARUT IR T . AXD #8425 T 6% 7 B T-B, BEEE S5, B hixEN A%,

FE=FF4r GNURXX T B8
1 REFEDE, HEFRBRHEXIT
1.1 XENRTE

[arm@localhost arm]#vi ~/.bashrc

export PREFIX=/usr/local/arm/3.4.4

export TARGET=arm-linux

export SYSROOT=${PREFIX}/sysroot

export ARCH=arm

export CROSS_COMPILE=${TARGET}-

export PATH=${PREFIX }/bin:$PATH

export SRC=/home/arm/dev_home/btools/tchain3.4.4

1. 2 B&IFIEHE

1.2.1 binuils

4 F5R: binutils-2.16.tar.gz
FEHAE:  http://ftp.gnu.org/gnu/binutils/binutils-2.16.tar.gz

1.2.2 gcc

ZWR: gee-3.4.4.tar.bz2
NEGE: http://ftp.gnu.org/gnu/gcc/gcc-3.4.4/gcc-3.4.4 tar.bz2

1.2.3 glibc

ZFR: glibe-2.3.5.tar.gz
glibc-linuxthreads-2.3.5.tar.gz
Ntk http:/ftp.gnu.org/gnu/glibe/glibe-2.3.5.tar.gz
http://ftp.gnu.org/gnu/glibc/glibe-linuxthreads-2.3.5 .tar.gz

1.2.4 linux kernel

ZHR: linux-2.6.14.1 tar.gz


http://ftp.gnu.org/gnu/glibc/glibc-linuxthreads-2.3.5.tar.gz
http://ftp.gnu.org/gnu/glibc/glibc-2.3.5.tar.gz
http://ftp.gnu.org/gnu/gcc/gcc-3.4.4/gcc-3.4.4.tar.bz2
http://ftp.gnu.org/gnu/binutils/binutils-2.16.tar.gz

NE AL htp:/ftp.kernel.org/pub/linux/kernel/v2.6/linux-2.6.14.1 tar.gz

1.3 AT

1.3.1 ioperm.c.diff

YER: FTIELE ioperm() R K.
N#EHAE:  http:/frank harvard.edu/~coldwell/toolchain/ioperm.c.diff

1.3.2 flow.c.diff
YEA: %N T HF 74 crti.o F crtn.o 3044 -

TEHAE: http://ecc.gnu.org/cgi-bin/cvsweb.cgi/gcc/gec/flow.c.diff?cvsroot=gcc&only with tag=csl-arm-
branch&rl1=1.563.4.2&1r2=1.563.4.3

1.3.3 t-linux.diff

YEA: B2 gec —4k bug
F#EHHE:  http:/frank harvard.edu/~coldwell/toolchain/t-linux.diff

1.4 %%F GNU binutils
B arm AP BN, BN ERIMNE T 2 EER.

[arm@]localhost arm]#su arm

[arm @localhost arm]#cd ${SRC}

[arm @localhost tchain3.4.4#tar xzvf binutils-2.16.tar.gz
[arm @localhost tchain3.4.4]#mkdir -p BUILD/binutils-2.16
[arm @localhost binutils-2.16]#cd BUILD/binutils-2.16
[arm @]localhost binutils-2.16]# ../../binutils-2.16/configure --prefix=$ { PREFIX} --target=${ TARGET} \
--with-sysroot=${SYSROOT}

[arm @]localhost binutils-2.16]#make

[arm @localhost binutils-2.16]#su root

[root@]localhost binutils-2.16]#make install
[root@]localhost binutils-2.16]#exit

[arm @localhost binutils-2.16]#

1.5 R AL

1.5.1 A= FIF & H9 gcc FF AL X FE

[arm@localhost tchain3.4.4]#cd ${KERNEL}

[arm @localhost kernel J#tar xvfz linux-2.6.14.1.tar.gz
[arm@]ocalhost kernel]#cd linux-2.6.14.1

[arm@localhost linux-2.6.14.1]#make ARCH=arm menuconfig
[arm @]ocalhost linux-2.6.14.1]#make

1.5.2 BHINBEXAF

[arm @]ocalhost kernel]#su root
[root@localhost kernel]#mkdir -p ${SYSROOT }/usr/include


http://frank.harvard.edu/~coldwell/toolchain/t-linux.diff
http://gcc.gnu.org/cgi-bin/cvsweb.cgi/gcc/gcc/flow.c.diff?cvsroot=gcc&only_with_tag=csl-arm-branch&r1=1.563.4.2&r2=1.563.4.3
http://gcc.gnu.org/cgi-bin/cvsweb.cgi/gcc/gcc/flow.c.diff?cvsroot=gcc&only_with_tag=csl-arm-branch&r1=1.563.4.2&r2=1.563.4.3
http://frank.harvard.edu/~coldwell/toolchain/ioperm.c.diff
http://ftp.kernel.org/pub/linux/kernel/v2.6/linux-2.6.14.1.tar.gz

[root@localhost kernel]#cp -a include/linux ${SYSROOT }/usr/include/linux
[root@localhost kernel]#cp -a include/asm-1386 ${SYSROOT }/usr/include/asm
[root@localhost kernel]#cp -a include/asm-generic ${SYSROOT }/usr/include/asm-generic
[root@localhost kernel J#exit

[arm @]ocalhost kernel |#

1.6 ¥4 glibc 3344

[arm @localhost kernel]#cd ${SRC}

[arm @]localhost chain3.4.4)#tar xvfz glibc-2.3.5.tar.gz

[arm @localhost chain3.4.4]#patch -d glibc-2.3.5 -pl < ioperm.c.diff

[arm@]localhost glibc-2.3.5]#cd glibc-2.3.5

[arm @localhost glibc-2.3.5]#tar xvfz ../glibc-linuxthreads-2.3.5.tar.gz

[arm @]localhost chain3.4.4]#cd ..

[arm @localhost chain3.4.4]#mkdir BUILD/glibc-2.3.5-headers

[arm @]localhost chain3.4.4]#cd BUILD/glibc-2.3.5-headers

[arm @]localhost glibc-2.3.5-headers]#../../glibc-2.3.5/configure --prefix=/usr --host=${ TARGET} \
--enable-add-ons=linuxthreads —with-headers=${SYSROOT }/usr/include

[arm @localhost glibc-2.3.5-headers]#su root

[root@localhost glibc-2.3.5-headers]#make cross-compiling=yes install_root=${SYSROOT} install-headers
[root@localhost glibc-2.3.5-headers]#touch ${SYSROOT }/usr/include/gnu/stubs.h
[root@localhost glibc-2.3.5-headers]#touch ${SYSROOT }/usr/include/bits/stdio_lim.h
[root@localhost glibc-2.3.5-headers]#exit

[arm@]localhost glibc-2.3.5-headers]#

& —-prefix=/usr /& gec FHREFH R -

1.7 %% gcc BF—MB

[arm @]localhost glibc-2.3.5-headers]#cd ${SRC}
[arm @localhost chain3.4.4]#tar xjvf gce-3.4.4.tar.bz2
[arm @localhost chain3.4.4]#patch -d gcc-3.4.4 -pl < flow.c.diff
[arm @localhost chain3.4.4]#patch -d gcc-3.4.4 -pl < t-linux.diff
[arm @localhost chain3.4.4]#mkdir -p BUILD/gcc-3.4.4-stagel
[arm @localhost chain3.4.4]#cd BUILD/gcc-3.4.4-stagel
[arm @localhost gcc-3.4.4-stage1]#../../gcc-3.4.4/configure --prefix=${ PREFIX} --target=${ TARGET} \
--enable-languages=c --with-sysroot=${SYSROOT}

F&: RSN b "--disable-shared" %1 -
[arm@]localhost gcc-3.4.4-stage 1 [#make all-gcc
[arm @localhost gce-3.4.4-stage 1 ]#su root
[root@localhost gcc-3.4.4-stagel J#make install-gcc
[root@localhost gce-3.4.4-stage 1 [#exit
[arm@]localhost gcc-3.4.4-stagel |#

1.8 YRiF52ER glibc

[arm@localhost gce-3.4.4-stage1] #cd ${SRC}

[arm @localhost tchain3.4.4]#mkdir BUILD/glibc-2.3.5

[arm @]localhost tchain3.4.4]#cd BUILD/glibc-2.3.5

[arm @]localhost glibc-2.3.5]#BUILD_CC=gcc CC=${CROSS_COMPILE}gcc AR=${CROSS_COMPILE }ar \
RANLIB=${CROSS_COMPILE }ranlib AS=${ CROSS_COMPILE }as LD=${CROSS_COMPILE}1d \
.[../glibc-2.3.5/configure --prefix=/usr --build=1386-redhat-linux --host=arm-unknown-linux-gnu \
--target=arm-unknown-linux-gnu --without-__thread --enable-add-ons=linuxthreads \
--with-headers=${SYSROOT }/usr/include



TiAH:

--prefix: TEE LRI
--target: e BIRFE -
--host: TRELHITE -
~-build: EMIFFE -
--with-sysroot: RTIREGFE TR ERISL I, SR -

--enable-add-ons: IMAHERE, MEREES -
--enable-languages: FERE gec ITCHFHIIES -

[arm @localhost glibc-2.3.5]#make

[arm@]localhost glibc-2.3.5]#su root

[root@localhost glibc-2.3.5]#make install_root=${SYSROOT} install
[root@localhost glibc-2.3.5]#exit

[arm@]localhost glibc-2.3.5]#

1.9 HiFTEH gcc

[arm @localhost glibc-2.3.5]#cd ${SRC}

[arm @localhost tchain3.4.4]#mkdir BUILD/gcc-3.4.4

[arm@]localhost tchain3.4.4]#cd BUILD/gcc-3.4.4

[arm @localhost gcc-3.4.414#../../gcc-3.4.4/configure --prefix=${ PREFIX} --target=${ TARGET} \
--enable-languages=c --with-sysroot=${SYSROOT}

[arm @localhost gce-3.4.4]#make

[arm@]localhost gcc-3.4.4]#su root

[root@localhost gce-3.4.4]#make install

[root@localhost gce-3.4.4]#exit

[arm@localhost gcc-3.4.41#

2 GNU XX TR T#

2.1 ARM B 75 P3G
TEEERE /7 Nt

http://www.arm.linux.org.uk

ATLAIZE SR $62.95.3,3.0 LA S 3.2 T B A%
ftp://ftp.arm.linux.org.uk/pub/armlinux/toolchain/cross-2.95.3 tar.bz2
ftp://ftp.arm.linux.org.uk/pub/armlinux/toolchain/cross-3.0.tar.bz2
ftp://ftp.arm.linux.org.uk/pub/armlinux/toolchain/cross-3.2.tar.bz2

3 GNUXX TEBEMNBS5FH

3.1 EFHITENE

EW HE fEH
arm-linux-as binutils HE ARM LTEF
arm-linux-ar binutils BEZN 0 EFHH—"1 .0 BiEESE ()

arm-linux-ranlib binutils NEHEN RS, YT arm-linux-ar -s

arm-linux-1d binutils | HEBEE(Linker), 14510 B PR SCFEHERE i — ATV S



ftp://ftp.arm.linux.org.uk/pub/armlinux/toolchain/cross-3.2.tar.bz2
ftp://ftp.arm.linux.org.uk/pub/armlinux/toolchain/cross-3.0.tar.bz2
ftp://ftp.arm.linux.org.uk/pub/armlinux/toolchain/cross-2.95.3.tar.bz2

EH JE/E 2
arm-linux-objdump | binutils BE BIRSF (o) FIE()RIfE R
arm-linux-objcopy | binutils FRHRATHAT S AR =0
arm-linux-strip binutils FAe elf AT HAT ST RE B SEAT AT ST 2R/
arm-linux-readelf | binutils BE elf AT HUAT SR R
arm-linux-gcc gcc G .c BL.S Tk B C P e dRiE 7
arm-linux-g++ gce RiFE c++FEF

3.2 TETEMMEH

3.2.1 arm-linux-gcc B9EH

L G C U, AR elf FTERATSCHE

hl.c JF3CHE

#include <stdio.h>

void hellofirst(void)

{

printf("The first hello! \n");

h2.c YR

#include <stdio.h>

void hellosecond(void)

printf("The second hello! \n");

{
}
hello.c R34

#include <stdio.h>

void hellosecond(void);

void hellofirst(void);

int main(int argc, char *argv[])

{
hellofirst();
hellosecond();
return(0);

}

Gl b3 IR, BRI I

T

[arm @localhost gcc]#arm-linux-gec -c hl.c

[arm @localhost gcc]#arm-linux-gec -c h2.c

[arm @localhost gcc]#arm-linux-gec -o hello hello.c hl.0 h2.0

Tk 2:

[arm@]localhost gccl#arm-linux-gee -¢ hl.c h2.c

[arm @localhost gec]#arm-linux-gec -o hello hello.c hl.0 h2.0

Tk 3:

[arm@]localhost gccl#arm-linux-gece -¢c -o hl.o hl.c




[arm @localhost gccl#arm-linux-gece -¢c -o hl.o hl.c

[arm @localhost gec]#arm-linux-gec -o hello hello.c hl.0 h2.0
Tk 4:

[arm @localhost gcc]#arm-linux-gec -o hello hello.c hl.c h2.c
-cr AGRENER -

-o: Ji HaHE

2. PR TAL B
HEE DA P ARG RE, B EE .

[arm@localhost geel#arm-linux-gee -E hl.i hl.c

-E: PN BT

3. RIS

A RAEIZTI R ZHE -

[arm @localhost gee]#arm-linux-gec -¢ -fpic hl.c h2.c

[arm @localhost gcc]#arm-linux-gec -shared hl.o h2.0 -0 hello.so
[arm@localhost gee]#arm-linux-gce -o hello hello.c hello.so

12 hello.so #5 DL E| HAR #)/1ib H 3¢ T B ATHAT S0HFE DL B PR A amp B 5% T 78 B PR _EIE1T hello.
#/tmp/hello

B4 hello.so F hello —#24% I |/tmp HA7 F, Ji%& LD_LIBRARY_PATH I 5 25 &

#export LD_LIBRARY_PATH =/tmp:$LD_LIBRARY_PATH

#/tmp/hello

3.2.2 arm-linux-ar 1 arm-linux-ranlib g9{&/H

B AR R AR G I T B
1. S — RS

[arm @localhost gee]#arm-linux-ar -r libhello.a hl.0 h2.0

2. WERSEREMLRT
[arm @localhost gecl]#arm-linux-ar -s libhello.a
[arm @]localhost gccl]#arm-linux-ranlib libhello.a

3. HEASZE P A AT T SO
[arm @localhost gecl#arm-linux-gec -0 hello hello.c -lhello -L./

[arm @localhost gee]#arm-linux-gece -o hello hello.c libhello.a

hello X 47T AE E:4% UL 2)/tmp B 5% 217, AT libhello.a.

3.2.3 arm-linux-objdump FI{EH
1. BEFR SRR o UL A ST

[arm @]localhost gec]$ arm-linux-objdump -a libhello.a

2. BRFSE L0 U RIS R 7 H K 5B 5

[arm@localhost gce]$ arm-linux-objdump -h libhello.a

3. 8 EARSCHE A O

[arm @localhost gcc]$ arm-linux-objdump -d libhello.a

3.2.4 arm-linux-readelf 9 {E/H
1. B elf ST FFHR ST 43K 350



[arm@localhost gcc]$ arm-linux-readelf -h hello
ELF Header:

Magic: 7f454c¢ 46 01 01 01 61 00 00 00 00 00 00 00 00

Class: ELF32

Data: 2's complement, little endian
Version: 1 (current)

OS/ABLI: ARM

ABI Version: 0

Type: EXEC (Executable file)
Machine: ARM

Version: 0x1

Entry point address: 0x82b4

Start of program headers: 52 (bytes into file)
Start of section headers: 10240 (bytes into file)
Flags: 0x2, has entry point
Size of this header: 52 (bytes)

Size of program headers: 32 (bytes)
Number of program headers: 6

Size of section headers: 40 (bytes)
Number of section headers: 28
Section header string table index: 25

2. W elf SUH A FTH ELF [13KE6:
[arm @]localhost gccl#arm-linux-readelf -e hello

3. BREAN RIS R
[arm @localhost gecl]#arm-linux-readelf -s hello

4. BRSNS E
[arm @localhost gec]#arm-linux-readelf -d hello

3.2.5 arm-linux-strip F7{EH

1. BRI AR SE R

[arm @localhost gcel#cp hello hellol

[arm@localhost gee]#arm-linux-strip -strip-all hello
--strip-all: ZEHERITERT5EE

[arm @localhost gec]#ll

-rwxr-xr-x 1 arm root 2856 7 A 3 15:14 hello
-rwxr-xr-x 1 armroot 13682 7 A 3 15:13 hellol

¥ strip J5 4 hello F2/5 LLJFR H hellol FRF 2/ MR -

2. BRI SER

[arm @]localhost gcc]#arm-linux-strip -g hello

[arm @localhost gec]#ll

-rwxr-xr-x 1 armroot 4501 7 H 3 15:17 hello
-rwxr-xr-x 1 arm root 13682 7 A 3 15:13 hellol



3.2.6 arm-linux-copydump F9{&H
AERCRT AT B 2 33 AR

[arm @localhost geel#arm-linux-copydump -O binary hello hello.bin

4 ARM GNU B 455 SN E

4.1 ARM GNU ¥ HICHRNTESNA

1. abort

.abort: {5114

.align abs-exprl, abs-expr2: LR 5777 20 7R A IV Z 0 X BUE FEE. 55— MEFRTXF7 734, 8,16 5 32. 56
TARBHERRETAE.

2. if...else...endif

Af

.else

endif: SCRFER TSR %

3. include

Ainclude "file": £ & 18 %E B 3, AT DR —MLYRH & 7€ SUBHE L 8.
4. comm

K

.comm symbol, length:7E bss B I iE — Bt in 44
H'E B H A ]

5. data

.data subsection: WiAHHZ T R E LUFJE T subsection IR EL.

6. equ

.equ symbol, expression: L5 —"MF 5 (symbol) & XA —ME (expression). 1% 5 & H AN BLZS [A].
7. global

.global symbol: & X —M2HFF 5, HWHZH 1d FH.

[A] % B2 Al A FRAY symbol, RN length. Ld B AEEE S

8. ascii

ascii "string": & L — M FRF B H R Z 4 BL A A

9. byte

byte expressions: & L — D517, HHyZ 5 Bras H.
10. short

.short expressions: & X —MEEER, HHZ HHECASA).
11. int

.int expressions: i& X — A H R 7 A A

12 long

Jong expressions: i& X — KB, HHZ S ELASA].
13 word

.word expressions: & X — 15,7 Z 53 A= 6], 4bytes.

14. macro/endm

.macro: & X —E 2, macro RRUE LG, endm TS HI4E

15. req

name .req register name: A7 {7 e & L — 4.

16. code

.code [16132]: F8E 8L RIG™ 4 1K, 16 IR Thumb 84, 32 TR ARM 54
17. ltorg

ltorg: FIRHHITE T IE XAEVAT H a1 B H N Z o Bl aS [H].



4.2 ARM GNU &5

1. @
FREBR NS ERITRIFRF
2. #

LR — 41T,

3.;
AT o BRAF.

4.3 BERS

1. NOP
nop
ZHRIE, ST MOV 10, 10
2.LDR
ldr <register> , = <expression>

FET PC F A Bl L EF A KL,

3.ADR
adr <register> <label>

T PC A A LE E A A i/ MEE RS

ADRL
adrl <register> <label>

T PC B fFas BLEH s L e %

5 B[ HfTE BB
5.1 Ids SC#4: Vi

5.1.1 FE/RE

1. OUTPUT_FORMAT(bfdname)

T % i AT PUAT SRS
2. OUTPUT_ARCH(bfdname)

i€ i AT HUAT SCEFTE AT CPU P&
3. ENTRY(symbol)

TEE ATHAT U I H B

5.1.2 BEX W
1. BE g
SECTIONS { ...
B {
N2
}



5.1.3 u-boot.Ids 3L {15 A
OUTPUT_FORMAT("elf32-littlearm", "elf32-littlearm", "elf32-littlearm")
F8 8 AT AT SO elf #83X,32 fi2 ARM 54,/ N
OUTPUT_ARCH(arm)
SFEE B T HUT SRR B O ARM
ENTRY(_start)
STE A8 iy tH AT HRAT SO RO IR RS B _start.
SECTIONS

{
. =0x00000000 ; M 0x0 17 &5

.= ALIGN(4) ; {3 LL 4 %55
text  : FEEMIEE

{
cpu/arm920t/start.o (.text) ; {CHFAYEE — IS EL 5

*(text) ;HEIEEL 5>
}

.= ALIGN(4)
rodata : { *(.rodata) } ;¥5E FOEEE B

.= ALIGN(4);
data : { *(.data) } ;78 E /5 IR

.= ALIGN(4),
.got : { *(.got) } ;¥EE got BZ, got BtFUSE uboot H & LHI— 1B, JEIREEL

__u_boot_cmd_start = . ;¥ u_boot_cmd_start T{E N Y Ei M &, BIEGBN B
.u_boot_cmd : { *(.u_boot_cmd) } ;57 u_boot_cmd B, uboot IEETH K uboot i< BUAEIZEL.
__u_boot_cmd_end = ;f%__u_boot_cmd_end TR N H BB RIEHRA B

.= ALIGN(4);

__bss_start = .; f8.__bss_start T{E R 24 B 7 E, B bss BRI M6 &
bss : { *(.bss) }; T8 E bss BX

_end = .; {_end T{E 1 4 AT AL E R bss B LG R E

U4 u-boot HIFEH
1 u-boot FINBRE G451

1.1 u-boot /ME

U-boot == E DENX /INARIIT & F T £ Fiik A28 CPU i bootloader 2/, U-Boot MY . FFk AT Linux
RERGIS, MEI, TiLXFF NetBSD, VxWorks, QNX, RTEMS, ARTOS, LynxOS # A #IE RS - U-Boot B
T SZFF PowerPC 25 AL FRESZN, ILBETHF MIPS «  x86~ ARM -~ NIOS - XScale 251 £ # FH 251 AL S .

1.2 3B u-boot
L uboot FH &



[uboot@localhost ~]#mkdir -p dev_home/uboot
[uboot@localhost ~]#cd dev_home/uboot

T T HHE T 3 u-boot TR -
http://sourceforge.net/projects/u-boot
[uboot@]ocalhost uboot]#tar -xjvf u-boot-1.1.4.tar.bz2
[uboot@localhost uboot]#cd u-boot-1.1.4

1.3 u-boot & & 4514

1.3.1 u-boot H R

1. B3Rt
[uboot@localhost u-boot-1.1.4]#tree -L 1 -d

|-- board

[-- common
[-- cpu

I-- disk

I-- doc

[-- drivers
[-- dtt

[-- examples
-- fs

[-- include
[-- 1ib_arm
[-- 1ib_generic
I-- lib_i386
-- lib_m68k
|-- 1ib_microblaze
[-- 1lib_mips
|-- 1ib_nios
[-- lib_nios2
[-- 1lib_ppc
[-- net

[-- post

[-- rtc

*-- tools

2. board: FI—EEHTEWE KM B— DI AWE L — 17 B X HIMEL B H3P . HiH:SMDK2410,
+ H SIS & A0 5% O BE B ST

3.common: SEH u-boot i AT FIFrIA S, B—FKin S ERT R — 130 o 140 bootm iy &5 B R
cmd_bootm.c -

4.cpu: 5%E CPUZEMIMER B3R, B—3K U-boot N (H#H CPUEIZ B R PN —1FH®, WWEFHEXE
arm920t &5 -

5. disk: XFRARL I -

5.doc: MHEHZK . U-boot HIEH TEHEN Y, HHFAKSE L

6. drivers: U-boot SCHFFINIR & IRBHAEFPHNAEZ B, HLAn&FM R « SCFF CFL Y Flash ~ B F1 USB % -

7. fs: RSO RSE, U-boot TIAESCHF cramfs ~ fat~ fdos ~ jffs2 Fll registerfs -

8. include: U-boot LI, 1BH X &R & SCReFTC RO, RGURIELE SCHFIN S RGESCHRF)
. L HET configs HRE 5 AR AELE LT, U0 smdk2410.h- % HE AT asm HXF 5 CPU &


http://sourceforge.net/projects/u-boot

REEFIFER AL SO, asm WA H)E: asm-arm.

9. lib_xxxx: S5EREEHAERIE M - 115 ARM AH K EETE lib_arm 7 -

10. net: 5 MR R AIFAS, BOOTP Pl ~ TFTP #i8 ~ RARP PMUFI NFS Ui REGTHISEE -
11. tools: A=A% U-boot B TE, 4: mkimage, crc %55 -

2 uboot W51t BB R TIERZE

2.1 EEAA 4R

KZ%L Boot Loader &AL & RN F BB "aahinsE =R R, 3R X B (OF I & A
RABERB YL - (BENEEHFHIAEE, Boot Loader MIVER ML E S RINEIRIE RS, MIFAAEE RSN
HEAS NE TSR]

JEEN#E (Boot loading) #&z(: XFEZCHFRN"HE" (Autonomous) 1=\ . HEI Boot Loader M HFRHL
EMEANESFE#EE S LRRIERGINEE RAM F5E1T, BOIEFEER PN XFEZE Boot
Loader FUIEH TR, FIHAESRAZ AN £, Boot Loader BNV TAEAEXFET -

# (Downloading) Hz(: FEXFMEZT, HAML_EA Boot Loader Rt & MR ul M 45 B 55 E 5 T
BONENL (Host) FEOCHE, Han: TNEAZBVEAIR U REHESE - NENL T BRI SUHHE T H 5B Boot
Loader R 772 BFrPLEY RAM H, RIFE# BootLoader 5% H ¥l I H) FLASH 25 [E SEME X & - Boot
Loader AXFREGRFE LS — IR EHENZ SR RGN HER; th4h, DUEMRSTEH MR Boot
Loader AXF T/EMEE . TAETIXFMEZ T4 Boot Loader i #12 [A]'E (I Ui F PRt — DRI B i 4

A .
U-Boot iXHEIIEETR KA Boot Loader [FII STHRHX M fh TAERES, T H i P 75X P LA Z Rl AT
IEE

K% bootloader #B4> T BL 1(stage )R BL 2(stage2) B KB4, u-boot HANGI S - (KT CPU 14k R 4554
RS (W0 CPU WIR LRSS ) B W E AR B 1| H BB L aRiE S S2 8, kB 2 ME S B C 5 k5L
B, SXEER] DASEINE Z4p0ThEe, T B B st R AR -

2.2 B 1NME
u-boot 1] stage | U IE H AULE start.s XHFH, EFILHIES S, HEFERBE W

2.2.1 FXAO
HT— A HUTH Image WAVE— 1 AH &, HERGBE—TMERAO, EHEIX A DLE ROM(Flash) ] 0x0
Hnk, BEit, YOUERGRFERS D EAGEX NA D, % TAEA B S EGE AR AR SE AL -

1. board/crane2410/u-boot.1ds: ENTRY(_start) ==> cpu/arm920t/start.S: .globl _start
2. uboot fCFE[X (TEXT_BASE = 0x33F80000) & Y.F board/crane2410/config.mk

2.2.2 REFH A

_start: b reset @ 000000000
1dr pc, _undefined_instruction @ 0x00000004
1dr pc, _software_interrupt @ 0x00000008
ldr pc, _prefetch_abort @ 0x0000000c
1ldr pc, _data_abort @ 0x00000010
1ldr pc, _not_used @ 000000014
1dr pc, irq @ 0R0000018

1ldr pc, _fiq @ 0K000001c



Y EEFRER, HAT cpu/arm920t/interrupts.c H g S AT b HH pR AL -

2.2.3 & CPU #9#E=( " SVC =

mrs r0,cpsr
bic r0,r0,#0x1f
orr r0,r0,#0xd3
msr cpsr,r0
2.2.4 XHIETH
#if defined(CONFIG_S3C2400) || defined(CONFIG_S3C2410)
1dr r0, =pWICON
mov rl, #0x0 o REFE=ZEZFMAITAE .
str rl, [rO]
2.2.5 BHEETHE BT
mov rl, AOXffffffff
1dr r0, =INIMSK
str rl, [rO]
# if defined(CONFIG_S3C2410)
1dr rl, =0x3ff
1dr r0, =INI'SUBMSK
str rl, [rO]
2.2.6 #E LI CPU B9#IZE
BRIAH & A FCLK:HCLK:PCLK = 1:2:4, ZKiA FCLK 69444 120 MHz, %{& 74 S3C2410 F#He43f %14 -
1dr r0, =CLKDIVN
mov rl, #3
str rl, [rO]
2.2.7 #ECP15

BE CP15, KEFE 4 () Cache FIEUHE(D)Cache /5, 25 1 MMU 5 Cache -

cpu_init_crit:

mov r0, #0
mer pl5, 0, r0, c7, ¢7, 0 /* %3 1/D cache, N S3C2410 F#M %) 2-16 */
mer pl5, 0, r0, c8, c7, 0 /* %k TLB, N, S3C2410 FMF F% ey 2-18 */
/*
* b MMU #= caches, ¥ W, S3C2410 F #Ft % 2-11
*/
mrc pl5, 0, r0, cl, cO0, O
bic r0, r0, #0>00002300 /¥ F% bits 13, 9:8 (—VW —RS)
* Bit 8: Disable System Protection
* Bit 7: Disable ROM Protection
* Bit 18: FEFE T A& LAMI: 0x0000 0000
*/
bic r0, r0, #0>00000087 /* FM bits 7, 2:0 (B—— —CAM)

* Bit 0: MMU disabled

* Bit 1: Alignment Fault checking disabled
* Bit 2: Data cache disabled

* Bit 7: 0 = Little—endian operation



*/

orr r0, r0, #0x00000002 /* set bit 2 (A) Align, 1 = Fault checking enabled */
orr r0, r0, #0x00001000 /* set bit 12 (I) I-Cache, 1 = Instruction cache enabled
*/
mcr pl5, 0, r0O, cl, cO, O
2.2.8 ILEAFFIX B & P as

Fe B NGRS T Ty, Fres B REE R BT LN 7 hd (4 TRRIMHE (. 4R AT 524 B A S 7Rl
A AEERGE, AT LLE 2 E, 7 U-BOOT H B B /42 board/crane2410/lowlevel _init.S, 1% /46 &

mov ip, 1r
bl lowlevel_init
mov 1r, ip

2.2.9 ZFE U-BOOT 1ERIrE5SIH

NHENX BACHS R AN & M Nand Flash B3 FRIEEE R X, XM Nand Flash [BEhHRHE, BEE L. B
M Nand Flash F % UBOOT HUTHAEHEL 2 RAM,H 2.1.9 TS FEAL.
#ifndef CONFIG_SKIP_RELOCATE_UBOOT

#Hendif

stack_setup:
1dr r0O, _TEXT_BASE /* RAL B b A ds it */
sub r0, r0, #CFG MALLOC_LEN /¥ rERGHAENER */

sub r0, r0, #CFG GBL_DATA SIZE  /* UBOOT A & M & B 4B A */
#ifdef CONFIG_USE_IRQ

/* 4B IRQF= FIQ &R =Z 1|/ */

sub r0, r0, #(CONFIG_STACKSIZE_IRQ+CONFIG_STACKSIZE_FIQ)

#endif

sub sp, r0, #12 /¥ 8T 3/~F 4 Abort */
2.2.10 BSS &/E 0
clear_bss:

1dr r0, _bss_start /* BSS BxgAcdb ¥/

1dr rl, _bss_end /% BSS Bty 4 g ¥/

mov r2, #0x00000000 /* BSSEE O =/
clbss_1:str r2, [r0] /* PEIRFMBSS &/

add r0, r0, #4

cmp r0, rl

ble clbss_1

2.2.11 #% 7% Nand Flash ¢

M Nand Flash #, #E£3E % V1 E] RAM, /& copy_myself 25 B SEAL, 1% FE P BOFEAH R I 38 -E58 0 /0 3.1 717
#ifdef CONFIG_S3C2410_NAND BOOT
bl copy_myself

@ jump to ram

ldr rl, =on_the_ram
add pc, rl, #0

nop

nop



on_the_ram:
#endif

2.2.12 H#A CEiBE84

@ infinite loop

1ldr pc, _start_armboot

_start_armboot: .word start_armboot

2.3 ffrBt 2 B C &S U ER S

lib_arm/board.c # ] start armboot & C & 5 FFIARTREL, 2N BahiEH CIESEREL, [

u-boot(armboot) FIFEPREL, 1ZMRE T ETEACUN T EAE:

2.3.1 BA—FII I 1L B EL

1. TR RE WA R EGE

init fnc_t *init_sequencel ]
cpu_init,
board_init,
interrupt_init,
env_init,
init_baudrate,
serial_init,
console_init_f%,
display_banner,
dram_init,
display_dram_config,

= {
/*
/*
/*
/*
/*
/*
/*
/*
/*

cpudg AR LE

T+ & A g R A48 1k
044 A% BT
AR T &

14 A0k o &

& 03Ik AL

4 S E -
i s AX AL B B IEIT R 1Z A
EH TR & A A R

#if defined(CONFIG_VCMA9) || defined (CONFIG_CMC_PU2)

checkboard,
#endif

NULL,
}s
PATHIHA R E AR IR -

for (init_fnc_ptr = init_sequence; *init_fnc_ptr; ++init_fnc_ptr) {

if ((*init_fnc_ptr)() 1= 0) {
hang ();

}
}

2. Fit & v B Y Flash [X
flash_init ()

3. WAL IN A7 5> BL R AL

mem malloc_init()

4. nand flash FIUE1L,

#if (CONFIG_COMMANDS & CFG_CMD_NAND)

puts ("NAND:");

nand_init();

/% #1454t NAND */

WE D 8.2.8 #FHE 3 K nand init()FH¥.

5. WAt AR &

*/
*/
*/
*/
*/
*/
*/
*/
*/

Uy

>

B



env_relocate ();

6. SN E WA

devices_init()

7.12C BRI
12c_init();

8. LCD #Ia1t.
drv_lcd_init();

9. VIDEO #Jia 1L
drv_video_init();

10. BEA G
drv_keyboard_init();

11 REYIRL

drv_system_init();

2.3.2 PB4 18 5

WA R I 1% &, S TP« MAC HiHESS .
1. 1% E IP #uhik

/* IP Address */
gd—>bd—>bi_ip_addr = getenv_IPaddr ("ipaddr");

/* MAC Address */

{
int 1i;
ulong reg;
char *s, *e;
uchar tmp[64];
i = getenv_r ("ethaddr", tmp, sizeof (tmp));
s =(i>0) ? tmp : NULL;
for (reg = 0; reg < 6; +t+reg) {
gd—>bd—>bi_enetaddr[reg] = s ? simple_strtoul (s, &e, 16) : 0;
if (s)
s=(*)?2e+1: e;
}
}
2.3.3 #AF UBOOT #$47
HANGTLPEEL (B boot FU TAEMEIR) |, B AP NEOBMAMGS, REHITHENATAE.
for (33) {

main_loop (); /* 7 common/main.c */

}



2.4 B #6z

T S HFF NAND flash #2351, S3C2410 NEE T AELAT 4k £ SRAM 2817 “Steppingstone” - 4 #ZEHAS, NAND
flash FHIHY) 4k F TR HE LA Steppingstone” R 5 FFIAHUTRE SRS - 18 F AL D) IS 2 NAND flash H A2
$£%| SDRAM A LUEHUAT 340

5 FHRE ) ECC, NAND flash £ 17 3R 215 2R -

e

1. NAND flash #&3: SCH532/I PR/ 12 NAND Flash

2. B shiR=t: MR RHILA" Steppingstone” ', IR /5 FFIEHATE S L -

3. FEF ECC AR (REARRI, B4 IE)

4. “Steppingstone” 4-KB NE} SRAM 7EL B 5 7T LA SMF A -

3 uboot FIEEIETT R
3.1 IfiE

IR R ES W E R 2.2.2.
1. TYER P
uboot
2. u-boot LA 1.1.4
PREL u-boot1.1.4 1EE 1.2
3. TEBE295.3

3.2 PR
BATRF L ELA Y crane2410, FH7E u-boot FEE L. H TR A H KA

3.2.1 52 Makefile

[uboot@localhost uboot]#vi Makefile
#1 crane2410 &3 4RI
crane2410_config : unconfig
@./mkconfig $(@:_config=) arm arm920t crane2410 NULL s3c24x0
AU E BT
arm: CPU fJZEE(ARCH)
arm920t:  CPU [IZRR(CPU), HIFRTF cpu/arm920t T H 3 -
crane2410: FFEMHIE S (BOARD), XN T board/crane2410 H3% -
NULL: FF % 3 150 4555 7 (vender) -
s3¢24x0: A _ERB(SOC) -

3.2.2 # board F HRH#/ crane2410

[uboot@]ocalhost uboot]#cp -rf board/smdk2410 board/crane2410
[uboot@localhost uboot]#cd board/crane2410
[uboot@localhost crane2410]#mv smdk2410.c crane2410.c

3.2.3 #include/configs/F & B &L X1

[uboot@localhost crane2410]#cd ../..
[uboot@localhost uboot]#cp include/configs/smdk2410.h include/configs/crane2410.h



3.2.4 {ERX X pFE LR IIBE

[uboot@localhost uboot]#vi ~/.bashrc
export PATH=/usr/local/arm/2.95.3/bin:$PATH

3.2.5 Wi IERE L /HT)

[uboot@]localhost uboot]#make crane2410_config
[uboot@localhost uboot]#make CROSS_COMPILE=arm-linux-

3.2.6 #£2¢ lowlevel_init.S X ¢
RIBTT & MRBIN T X BB BB UL, 182 board/crane2410/lowlevel init.S 304, TR M T:

#include <config.h>
#include <version.h>

#define BWSCON 0x48000000

/* BWSCON */

#define DW8 (0x0)
#define DW16 (0x1)
#define DW32 (0x2)
#define WAIT (0x1<<2)
#define UBLB (0x1<<3)
#define B1_BWSCON (DW16)
#define B2_BWSCON (DW16)
#define B3_BWSCON (DW16 + WAIT + UBLB)
#define B4_BWSCON (DW16)
#define B5_BWSCON (DW16)
#define B6_BWSCON (DW32)
#define B7_BWSCON (DW32)

/* BANKOCON */

#define BO_Tacs 0x3 /* Oclk */
#define BO_Tcos 0x3 /* Oclk */
#define BO_Tacc 0x7 /* l4clk */
#define BO_Tcoh 0x3 /* Oclk */
#define BO_Tah 0x3 /* Oclk */
#define BO_Tacp 0x3

#define BO_PMC 0x3 /* normal */

/* BANK1CON */

#define Bl_Tacs 0x3 /* Oclk */
#define Bl_Tcos 0x3 /* Oclk */
#define Bl_Tacc 0x7 /* ldclk */
#define Bl _Tcoh 0x3 /* Oclk */
#define Bl _Tah 0x3 /* Oclk */
#define Bl Tacp 0x3
#define B1_PMC 0x0
#define B2_Tacs 0x0
#define B2_Tcos 0x0
#define B2_Tacc 0x7
#define B2 Tcoh 0x0

#define B2_Tah 0x0



#define
#define

#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define

#define
#define
#define

#define
#define
#define

B2_Tacp 0x0

B2_PMC 0x0

B3_Tacs 0x0 /* Oclk */
B3_Tcos 0x3 /* 4clk */
B3_Tacc 0x7 /* ldclk */
B3_Tcoh 0x1 /* lclk */
B3_Tah 0x0 /* Oclk */
B3_Tacp 0x3 /* 6clk */
B3_PMC 0x0 /* normal */
B4 Tacs 0x0 /* Oclk */
B4_Tcos 0x0 /* Oclk */
B4_Tacc 0x7 /* ldclk */
B4_Tcoh 0x0 /* Oclk */
B4_Tah 0x0 /* Oclk */
B4_Tacp 0x0

B4_PMC 0x0 /* normal */
B5_Tacs 0x0 /* Oclk */
B5_Tcos 0x0 /* Oclk */
B5 Tacc 0x7 /* ldclk */
B5_Tcoh 0x0 /* Oclk */
B5_Tah 0x0 /* Oclk */
B5_Tacp 0x0

B5_PMC 0x0 /* normal */
B6_MT 0x3  /* SDRAM */
B6_Trcd 0x1

B6_SCAN 0x1 /* 9bit */
B7_MT 0x3  /* SDRAM */
B7 _Trcd 0x1 /* 8clk */
B7_SCAN 0x1 /* 9bit */

/* REFRESH parameter */

#define
#define
#define
#define
#define
#define

/******

REFEN 0x1 /* Refresh enable */

TREFMD 0x0 /* CBR(CAS before RAS)/Auto refresh */

Trp 0x0 /* 2clk */

Trc 0x3 /* Tclk */

Tchr 0x2 /* 3clk */

REFCNT 1113 /* period=15.6us, HCLK=60Mhz, (2048+1-15.6%60) */

********************************/

_TEXT_BASE:

.word TEXT_BASE

.globl lowlevel_init

lowleve

1 init:

/* memory control configuration */

/* make rO relative the current location so that it */
/* reads SMRDATA out of FLASH rather than memory ! */
1ldr r0, =MRDATA

ldr  rl, _TEXT BASE

sub r0, r0, rl



1dr rl, =BWSCON  /* Bus Width Status Controller */

add r2, r0, #13*4
0:

ldr r3, [r0], #4

str r3, [r1], #4

cmp r2, r0

bne Ob

/* everything is fine now */

mov pc, 1r

.ltorg
/* the literal pools origin */

SMRDATA :
.word
(0+(B1_BWSCON<<4 )+(B2_BWSCON<<8)+(B3_BWSCON<<12)+(B4_BWSCON<<16)+(B5_BWSCON<<20)+(B6_BWSCON<<24 )+(
B7_BWSCON<<28))
.word
((BO_Tacs<<13)+(B0_Tcos<<11)+(B0_Tacc<<8)+(B0_Tcoh<<6)+(B0_Tah<<4)+(B0_Tacp<<2)+(B0O_PMC))
.word
((Bl_Tacs<<13)+(Bl_Tcos<<11)+(Bl_Tacc<<8)+(B1_Tcoh<<6)+(B1_Tah<<4)+(B1_Tacp<<2)+(B1_PMC))
.word
((B2_Tacs<<13)+(B2_Tcos<<11)+(B2_Tacc<<8)+(B2_Tcoh<<6)+(B2_Tah<<4)+(B2 Tacp<<2)+(B2_PMC))
.word
((B3_Tacs<<13)+(B3_Tcos<<11)+(B3_Tacc<<8)+(B3_Tcoh<<6)+(B3_Tah<<4)+(B3_Tacp<<2)+(B3_PMC))
.word
((B4_Tacs<<13)+(B4_Tcos<<11)+(B4_Tacc<<8)+(B4_Tcoh<<6)+(B4_Tah<<4)+(B4_Tacp<<2)+(B4_PMC))
.word
((B5_Tacs<<13)+(B5_Tcos<<11)+(B5 Tacc<<8)+(B5 Tcoh<<6)+(B5_Tah<<4)+(B5 Tacp<<2)+(B5 PMC))
.word ((B6_MT<<15)+(B6_Trcd<<2)+(B6_SCAN))
.word ((B7 MT<<15)+(B7_Trcd<<2)+(B7_SCAN))
.word ((REFEN<<23)+(TREFMD<<22)+(Trp<<20)+(Trc<<18)+(Tchr<<16)+REFCNT)
.word 0x31
.word 0x30
.word 0x30

3.2.9 UBOOT %7 Nand Flash #15
UBOOT ] Nand Flash 3 #F W 5-E R 5 3 79

3.2.8 EFH ¥ u-boot

[uboot@localhost uboot1.1.4Jmake CROSS_COMPILE=arm-linux-

3.2.9 #8 u-boot fEA flash

1. B B8 u-boot
JE T E 28 u-boot 525 3 flash H AT LM NAND flash [B51 T .
2.8 ITAG 1, HITEKA flash



4 U-BOOT & RIfEF

4.1 U-BOOT & HINB

U-BOOT # A4

BHEH help(EE HEMRIS? ), REBHER U-BOOT i< - RIS HIECE FITH i< -

ﬁ%ﬁﬂ%@%,ﬁ

UB&H%&T@&ME%W,ﬁTE%ﬁﬁﬁ%ih%ﬁiﬂﬁﬁ%ﬁﬁ,ﬁ%%ﬁ

REAEVRMIECE PR ok L -

4.1.1 FE#HE 8
B help AT LUERTS 2 Bij FF & R #Y U-BOOT H S HEIH &

CRANE2410 # help
?

autoscr
base
bdinfo
boot
bootd
bootelf
bootm
bootp
bootvx
cmp -
coninfo
cp -
crc32 -
date -
dcache -
echo -
erase -
flinfo -
go -
help -
icache -
iminfo -
imls -
itest -
loadb -
loads -
loop -
md -
mm -
mtest -
mw -
nand -
nboot -
nfs -
nm -
ping -
printenv-
protect -
rarpboot-
reset -
Tun -
saveenv
setenv -
sleep

alias for 'help'
run script from memory
print or set address offset
print Board Info structure
boot default, i.e., run 'bootcmd'
boot default, i.e., run 'bootcmd'
Boot from an ELF image in memory
- boot application image from memory
boot image via network using BootP/TFTP protocol
Boot vxWorks from an ELF image
memory compare
print console devices and information
memory copy
checksum calculation
get/set/reset date & time
enable or disable data cache
echo args to console
erase FLASH memory
print FLASH memory information
start application at address 'addr'
print online help
enable or disable instruction cache
print header information for application image
list all images found in flash
return true/false on integer compare
load binary file over serial line (kermit mode)
load S-Record file over serial line
infinite loop on address range
memory display
memory modify (auto-incrementing)
simple RAM test
memory write (fill)
NAND sub-system
boot from NAND device
boot image via network using NFS protocol
memory modify (constant address)
send ICMP ECHO_REQUEST to network host
print environment variables
enable or disable FLASH write protection
boot image via network using RARP/TFTP protocol
Perform RESET of the CPU
run commands in an environment variable
save environment variables to persistent storage
set environment variables
delay execution for some time



tftpboot- boot image via network using TFTP protocol
version - print monitor version

4.2 HH &AM

4.2.1 askenv(F)
EFRERI (stdin) FBIAEEZS

B

4.2.2 autoscr
MNNFE (Memory) BITHUA . (FEE, MW RNEIEALG, FludRATAHF Z 5= M 0x30008000 4 this
7).

CRANE2410 # autoscr 0x30008000
## Executing script at 30008000

4.2.3 base
FTENE A R B Y a4 5 T Eathk ft bt ws -

4.2.4 bdinfo

FTENTF AR5 B,
CRANE2410 # bdinfo

—arch_number = 0x000000C1 (CPU &k R4545)
—env_t = 0x00000000 (EfiEZr&)
-boot_params = 0x30000100 (E#5I55%0
-DRAM bank = 0x00000000 (H7#FIX)

-—> start = 0x30000000 (SDRAM i2ifHbiit)
-—> size = 0x04000000 (SDRAM A/M)
-ethaddr = 01:23:45:67:89:AB  (LIAKHi4E)
-ip_addr = 192.168.1.5 (IPHiht)
-baudrate = 115200 bps  (J4FXK)

4.2.5 bootp

E 1} 4% (# FH Bootp 53 TFTP 5| S350 -
CRANE2410 # help bootp
bootp [loadAddress] [bootfilename]

4.2.6 bootelf

BRIA 0x30008000 515 elf #=AISC# (vmlinux)
CRANE2410 # help bootelf

bootelf [address] - load address of ELF image.

4.2.7 bootd(=boot)
5 SHEIAG 4, Bli217 U-BOOT 7 “include/configs/smdk2410.h” Fi%EA “bootcmd”H

B4 i
#define CONFIG_BOOTCOMMAND "tftp 0x30008000 uImage; bootm 0x30008000";

TE T2 M it -
CRANE2410 # set bootcmd printenv
CRANE2410 # boot
bootdelay=3
baudrate=115200
ethaddr=01:23:45:67:89:ab



CRANE2410 # bootd
bootdelay=3
baudrate=115200
ethaddr=01:23:45:67:89:ab

4.2.8 tftp(tftpboot)

R NAZER A5 S I PC H R 331 SDRAM HfE e ik, 985 i85d bootm 5| S, HifE&FTH PC ZH %X
Htftp RS-

TEFER:

CRANE2410 # tftp 0x30008000 zImage

TETP from server 10.0.0.1; our IP address is 10.0.0.110

Filename 'zImage'.

Load address: 0x30008000

Loading: ###H#HRRHHRRRRRRIRIRRRR T A T T

g g g g

HHHHHBHBHHH BB HHH B R B HHH BB R HH R BB RS R RS R R
done
Bytes transferred = 913880 (dfld8 hex)

4.2.9 bootm

NRZHIN B HIE T3R5 S -
CRANE2410 # bootm 0x30008000

## Booting image at 30008000 ...
Starting kernel ...

4.2.10 go

BB ST HUT SO D, BT R T ST
CRANE2410 # go 0x30008000
## Starting application at 0x30008000 ...

4.2.11 cmp

X N PR B N A7 b3 4T R ER -

CRANE2410 # cmp 0x30008000 0x30008040 64

word at 0x30008000 (0xe321f0d3) !'= word at 0x30008040 (0xc022020c)
Total of 0 words were the same

CRANE2410 # cmp 0x30008000 0x30008000 64
Total of 100 words were the same

4.2.12 coninfo
ITENFTE #EHIR S MER, Flan

-List of available devices:
-serial 80000003 SIO stdin stdout stderr

4.2.13 cp

IWAFHEDL, cp VRHbHE HAaoMiht #EIRN (F79)
CRANE2410 # help cp
cp [.b, .w, .1] source target count
ANE2410 # cp 0x30008000 0x3000f000 64



4.2.14 date

RIS /B /% H HAFIET A]
CRANE2410 # date
Date: 2006-6-6 (Tuesday) Time: 06:06:06

4.2.15 erase(F)

#[% FLASH MEMORY, FHTi%ARMA#R%H Nor Flash, i ANTERZmG4 .
CRANE2410 # help erase
erase start end

- erase FLASH from addr 'start' to addr 'end'
erase start +len

- erase FLASH from addr 'start' to the end of sect w/addr 'start'+'len'-1
erase N:SF[-SL]

- erase sectors SF-SL in FLASH bank # N
erase bank N

- erase FLASH bank # N
erase all

- erase all FLASH banks

4.2.16 flinfo(F)
fTEI Nor Flashf{EE, HTiZARM#EHE Nor Flash, T RZHFFZm4.

4.2.17 iminfo

FTENFIR IS AR BB S, N a6 ik FH CFG_LOAD_ADDR 5 7€ :
#define CFG_LOAD_ADDR 0x30008000 /* default load address */

%% 7F include/configs/crane2410.h H15E X .

CRANE2410 # iminfo
## Checking Image at 30008000 ...

Image Name: Linux-2.6.14.1

Created: 2006-06-28 7:43:01 UTC
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1047080 Bytes = 1022.5 kB

Load Address: 30008000
Entry Point: 30008040
Verifying Checksum ... OK

4.2.18 loadb

MER R gk SO

CRANE2410 # loadb

## Ready for binary (kermit) download to 0x30008000 at 115200 bps...
## Total Size 0x00000000 = 0 Bytes

## Start Addr 0x30008000

4.2.19 md

EIRTEE NAFHIIE A R A2

CRANE2410 # md O

00000000: ea000012 e59ff014 e59ff014 e59ff014  ................
00000010: e59ff014 e59ff014 e59ff014 e59ff014  ................
00000020: 33£80220 33£80280 33f£802e0 33£80340 ..3...3...3@..3
00000030: 33f803a0 33f80400 33f80460 deadbeef )
00000040: 33£80000 33f80000 33f9cOb4 33fa0l19c cee 3. .3,
00000050: e10f0000 e3c0001f e38000d3 e129f000  .............. ).



00000060: e3a00453 e3a01000 e5801000
00000070: e59f0444 5801000 e59f1440
00000080: e5801000 e59f043c e3a01003
00000090: eb000051 e24f009c e51f1060
000000a0: 0a000007 e51f2068 e51f3068
000000b0: e0802002 e8b007f8 e8al07f8
000000c0: dafffffb e51f008c 2400803
000000d0: e€240d00c e51f0094 e51f1094
000000e0: e5802000 e2800004 1500001
000000f0: eb000006 e59f13d0 e281f000

4.2.20 mm

e3e01000
e59f0440
5801000
1500001
e0432002
1500002
2400080
e3a02000
dafffffb
e€1a00000

WP 7R RE M LT S5 B R BN, T [RISHIZ R, itk B B -

CRANE2410 # mm 0x30008000
30008000: e1a00000 ? fffff
30008004 : e€1a00000 ? eeeeee
30008008: e1a00000 ? g

CRANE2410 # md 30008000

30008000: O000fffff OOeeeeee e1a00000 e1a00000
30008010: e1a00000 e1a00000 e1a00000 ela00000
30008020: ea000002 016f2818 00000000 000df1d8
30008030: e1a07001 e3a08000 e10f2000 e3120003

4.2.21 mtest
fAiT BALFY) RAM &)

CRANE2410 # mtest
Pattern FFFFFFFD Writing...

4.2.22 mw

] N FE B HE S N2
CRANE2410 # md 30008000

Reading. ..

30008000: ffffdffd ffffdffc ffffdffb ffffdffa

CRANE2410 # mw 30008000 0 4
CRANE2410 # md 30008000

30008000: 00000000 00000000 00000000 00000000

4.2.23 nm

BN FEHEE,  Hudik AN
CRANE2410 # nm 30008000
30008000: de4c457f ? 00000000
30008000: 00000000 ? 11111111
30008000: 11111111 ?

4.2.24 printenv

FTENIA AR &
CRANE2410 # printenv
bootdelay=3
baudrate=115200
ethaddr=01:23:45:67:89:ab
ipaddr=10.0.0.110
serverip=10.0.0.1
netmask=255.255.255.0
stdin=serial
stdout=serial
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stderr=serial

Environment size: 153/65532 bytes

4.2.25 ping

ping F#Hl

CRANE2410 # ping 10.0.0.1
host 10.0.0.1 is alive

4.2.26 reset
E A7 CPU

4.2.27 run
BT B AR )T U-BOOT &
CRANE2410 # set myenv ping 10.0.0.1

CRANE2410 # run myenv
host 10.0.0.1 is alive

4.2.28 saveenv(F)

RAERE IR &

4.2.29 setenv

RENRTE

CRANE2410 # setenv ipaddr 10.0.0.254

CRANE2410 # printenv
ipaddr=10.0.0.254

4.2.30 sleep

i A LR TS ]
CRANE2410 # sleep 1
4.2.31 version

FTEN U-BOOT R A5 B
CRANE2410 # version

U-Boot 1.1.4 (Jul 4 2006 - 12:42:27)

4.2.32 nand info

fTElnand flashf{E &
CRANE2410 # nand info
Device 0: Samsung K9F1208UOB at 0x4e000000 (64 MB, 16 kB sector)

4.2.33 nand device <n>

SR nand &
CRANE2410 # nand device O

Device 0: Samsung K9F1208UOB at 0x4e000000 (64 MB, 16 kB sector)
. 1s now current device
4.2.34 nand bad

CRANE2410 # nand bad
Device 0 bad blocks:



4.2.35 nand read

nand read InAddr FlAddr size
InAddr: Mnand flash FiLE|NF LG HHE .
FlAddr: nand flash AJiEiaHbE -
size: Mnand flash FEEAIEGRAIR/)N -

CRANE2410 # nand read 0x30008000 0 0x100000
NAND read: device 0 offset 0, size 1048576 ...
1048576 bytes read: OK

4.2.36 nand erease

nand erase FlAddr size
FlAddr: nand flash HyEGHbAL
size: Mnand flash THEREIESEIA N

CRANE2410 # nand erase 0x100000 0x20000
NAND erase: device 0 offset 1048576, size 131072 ... OK

4.2.37 nand write

nand write InAddr FlAddr size
InAddr: 5#%|Nand Flash F A8 NFRRIGHHE
FlAddr: Nand Flash AUiEiaHbhE
size: #HIRAFIA/N

CRANE2410 # nand write 0x30f00000 0x100000 0x20000
NAND write: device 0 offset 1048576, size 131072 ...
131072 bytes written: OK

4.2.37 nboot
u-boot-1.1.4 % T nboot & HIFEBIANIER, 1T :
ERRRIIRE 5 -

nboot InAddr dev FlAddr

InAddr: TFEFEERIMNFRIHE -

FlAddr: 7 nand flash I uImage 7AHiE
dev: &&5

TERAREINELZ R, B nboot A% bootm

CRANE2410 #setenv autostart yes

CRANE2410 # nboot 30008000 0 100000

Loading from device 0: <NULL> at 0x4e000000 (offset 0x100000)

Image Name: Linux-2.6.14.3

Created: 2006-07-06  7:31:52 UTC
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 897428 Bytes = 876.4 kB

Load Address: 30008000

Entry Point: 30008040
Automatic boot of image at addr 0x30008000 ...
## Booting image at 30008000 ...
Starting kernel ...

4.3 2 H 5

FrAan & #R A AR S, RELar LRI A — A S IRE Ear R, sl AR E 28

/]\/—\

AR

4.



save fiT4

CRANE2410 # sa

Saving Environment to Flash...

Un-Protected 1 sectors

Erasing Flash...Erasing sector 10 ... Erased 1 sectors

4.4 {83045 A\ NandFlash

MFEIE—MER| NS AE| Nand Flash#, 1. #iuboot.bin, zImage(Ni%),
rootfs %, WIRMWE? FATrTLIH Nand Flash 4 #5EH.. {H/2& Nand Flash 5, UJi5E 24 Nand
Flash FI5 AX £HERE, 7885 . THE BN 0x30008000 #2 K - 0x20000 AN A E 2 Nand
Flash ##7 0x100000 Hf) .

CRANE2410 # nand erase 0x100000 20000
NAND erase: device 0 offset 1048576, size 131072 ... OK

CRANE2410 # nand write 0x30008000 0x100000 0x20000
NAND write: device 0 offset 1048576, size 131072 ...
131072 bytes written: OK

5 &% Bkl

1. u-boot 7E s3c2410 FF ZHK L#4H (NAND Flash Boot) 1372
http://dev.csdn.net/article/84/84538.shtm

FERE linux 2.6 AR
1 NixBHEE
1.1 F# linux A%

M http://www kernel.org/pub/linux/kernel/v2.6/linux-2.6.14.1.tar.bz2
T linux-2.6.14.1 N#Z%ZE home/arm/dev_home/kernel.
[root@]localhost ~]#su arm
[arm @localhost ~]#cd $KERNEL
[arm @localhost kernel J#tar -xzvf linux-2.6.14.1.tar.gz

[arm @localhost kernelJ# pwd

/home/arm/dev_home/kernel

[arm @]localhost kernel]# cd linux-2.6.14
HFEANERREEREE, DERGIF, HERMEN RN T
/home/arm/dev_home/kernel/linux-2.6.14/1t, H 3%

1.2 #&£2% Makefile

RN B SRR T AR Makefile FRFHZE X gmifas
[arm @]ocalhost linux-2.6.14]# vi Makefile

#%| ARCH 1 CROSS_COMPILE, f&I{

ARCH 7= arm

CROSS_COMPILE ?= arm-linux-

INE BRI PATH MR &, (HHA] DAIFRBIRAVSE X 1% T B 5
[arm @localhost linux-2.6.14]# echo $PATH


http://www.kernel.org/pub/linux/kernel/v2.6/linux-2.6.14.1.tar.bz2
http://dev.csdn.net/article/84/84538.shtm

/usr/local/arm/3.4.4/bin:/usr/kerberos/bin:/usr/local/bin:/usr/bin:/bin:/ust/X11R6/bin:/home/ly/bin

5 fusr/local/arm/3.4.4/bin R 12, II A N HIVE A)£E~/ bashrc H
[arm @localhost linux-2.6.14]# vi ~/.bashrc
export PATH=/usr/local/arm/3.4.4/bin:$PATH

FEBEM.

[arm @]localhost linux-2.6.14]#su arm

1.3 % B flash 4+ X
HAb—HBEE 3 N, SRR

1.3.1 87 X158

7E arch/arm/mach-s3c2410/devs.c 3 {4H:

[arm @localhost linux-2.6.14]$ vi arch/arm/mach-s3¢2410/devs.c
AT N

#include <linux/mtd/partitions.h>

#include <linux/mtd/nand.h>

#include <asm/arch/nand.h>

/* NAND Controller */

1.7£5/. Nand Flash 77 X 3%
/% —~> Nand Flash &3t 64MB, #%41 N K/NHAT X */
static struct mtd_partition partition_info[] ={
{/*1MB */
name: "bootloader",
size:  0x00100000,
offset: 0xO0,
L{ /% 3MB */
name: "kernel",
size:  0x00300000,
offset: 0x00100000,
}, { /* 40MB */
name: "root",
size:  0x02800000,
offset: 0x00400000,
1, { /* 20MB */
name: "user",
size: 0x00f00000,
offset: 0x02d00000,

|5
name: fCER DX ZL5F

size: 13 flash 9 X K/NEEANL: FF79)
offset: X8 flash 43 [X FURC 1f L HE(FEXF T 0x0 HIRFS)

BT 4 X, 9-BIFEH bootloader, kernel, rootfs LUK LME LUST BFFHFIHE P SCHER

&4 X FF Nand flash FFECIAHBAE. S0 X K/, 8RR

K;—‘—r
AT

IA] o



bootloader:
start: 0x00000000
len: 0x00100000
1MB

kernel:
start: 0x00100000
len: 0x00300000
3MB

rootfs:
start: 0x00400000
len: 0x02800000
40MB

User:
start: 0x02c00000
len: 0x01400000
20MB

2. I Nand Flash 43 [X
struct s3¢2410_nand_set nandset ={
nr_partitions: 4, /* the number of partitions */
partitions: partition_info, /* partition table */
B
nr_partitions: T8EH partition_info /1 & S A4 X £ H
partitions: 4 X {5 E&

3. ## 37 Nand Flash it5 5 32 FF
struct s3¢2410_platform_nand superlpplatform={
tacls:0,
twrph0:30,
twrph1:0,
sets: &nandset,
nr_sets: 1,
};
tacls, twrphO, twrph1 FIE B S3C2410 F A 6-3, 31X 3 MER /G 2 H 1% B E| NFCONF H1, 1L $3C2410 Fif 6-6.
sets: SCHFHIIM X EE
nr_set: 47 X 5 1ML

4. N Nand Flash )t} 7 {5 Nand Flash X%
FEN, B BAGE S Y s3c_device_nand ZEFARZS &R INXT dev 1% 51 AR (E
struct platform_device s3c_device_nand = {

.name ="s3c2410-nand", /* Device name */

id =-1, /* Device ID  */

.num_resources = ARRAY_SIZE(s3c_nand_resource),

.resource = s3c_nand_resource, /* Nand Flash Controller Registers */

/* Add the Nand Flash device */
dev={
.platform_data = &superlpplatform



name: &AW

id: HROXE RS MR A EMHE—F— B N-1, EZ &AM 0 FFIATHEL
num_resource: 5 JL & 725 X

resource: 23 17 g X EUZH B Hudk

dev: 3 #FAY Nand Flash 1% %

1.3.2 fE/E/F 50 I H

kernel f& B ARIEFA XS 43 X I E AT VIR L &
&4 arch/arm/mach-s3c2410/mach-smdk2410.c 34
[arm @localhost linux-2.6.14]$ vi arch/arm/mach-s3¢2410/mach-smdk2410.c
B2 smdk2410_devices[ .75 BTG (LI G 3 FA TAERT EI TR E A flash 7 X5 &
static struct platform_device *smdk2410_devices[] __initdata = {
&s3c_device_usb,
&s3c_device_lcd,
&s3c_device_wdt,
&s3c_device_i2c,
&s3c_device_iis,

/AN i AJRIAE]
&s3c_device_nand,

1

R IBH -

1.3.3 Z%/F Flash ECC &%

A 1R %A ZE T UBOOT 5 %) Nand Flash [, UBOOT il (UK 14 ECC B IE™ 4 ECC D, iX 5 N4
AR ECC 18R —HE, %A A ECC i3 /& F S3C2410 H Nand Flash #5742 4. 7 LA, Fofi T B i Ak b
W% ECC #58.

&2 drivers/mtd/nand/s3¢c2410.c 34

[arm @localhost linux-2.6.14]$ vi drivers/mtd/nand/s3¢2410.c

#F $3¢2410_nand_init_chip(BR%L, 7EZREUAR S /G 1 E—2%1E0]):
chip->eccmode = NAND_ECC_NONE;

RFFIRH

OK.FA KT flash 73 XL E 2HR5E L.

1.4 BB W%

1.4.1 3 FF5 5007 HE % devfs

RT AT S devis DL AR B BHA 78 /sbin/init 3217 2 BT BE B 5hiEE/dev 7 deves X RSE, 1BIL
fs/Kconfig 3L

[arm @]localhost linux-2.6.14]$ vi fs/Kconfig
.2 menu "Pseudo filesystems"

AN N EA]:
config DEVFS_FS

bool "/dev file system support (OBSOLETE)"
default y

config DEVFS_MOUNT



bool "Automatically mount at boot"
default y
depends on DEVFS_FS

1.4.2 FPE N4 . config X fF

[arm @]localhost linux-2.6.14]$ cp arch/arm/configs/smdk2410_defconfig .config
[arm @]localhost linux-2.6.14]$ make menuconfig

7£ smdk2410_defconfig Z:fitt -, 3 A M o A% i & iy K -

Loadable module support --->
[*] Enable loadable module support
[*] Automatic kernel module loading

System Type ---> [*] S3C2410 DMA support

Boot options ---> Default kernel command string:
noinitrd root=/dev/mtdblock? init=/linuxrc console=ttySACO0,115200

#UiAH: mtdblock2 fCEFIEE 3/ flash 47X, T REF K] rootfs

#  console=ttySACO,115200 i kernel J& 5h 3 E] ff5 B &35 HE & 0 o L.

# 2.6 NEXTT 8 AT ECH ttySACO, BRI FH 25 8] {0 B L SR g -
# P ZS TR A O gRAREN G AT & /devitty SO 45

Floating point emulation --->
[*] NWFPE math emulation
This is necessary to run most binaries!!!

#IE T ARZHIRERT A MTD T ASHIE
Device Drivers --->
Memory Technology Devices (MTD) --->
[*] MTD partitioning support
#3CFF MTD 70 [X, SXRERA AR B A XA HE X
[*] Command line partition table parsing
#IFFNATSITIRE flash P X R, RiE
RAM/ROM/Flash chip drivers --->
<*> Detect flash chips by Common Flash
Interface (CFI) probe
<*> Detect non-CFI AMD/JEDEC-compatible flash chips
<*> Support for Intel/Sharp flash chips
<*> Support for AMD/Fujitsu flash chips
<*> Support for ROM chips in bus mapping
NAND Flash Device Drivers --->
<*>NAND Device Support
<*>NAND Flash support for S3C2410/S3C2440 SoC

Character devices --->

[*] Non-standard serial port support
[*] S3C2410 RTC Driver

#1% AR S RGRSCE, A NSEIRRS B PR B2 B30 A STR: cramfs, MU0 N ACE.



File systems --->
<> Second extended fs support #Z£FRXT ext2 B3 HF
Pseudo filesystems --->
[*] /proc file system support
[*] Virtual memory file system support (former shm fs)
[*] /dev file system support (OBSOLETE)
[*] Automatically mount at boot (NEW)
#HX BB R FATHIFEBM fs/Keonfig FIALER, devfs M FF LT
Miscellaneous filesystems --->
<*> Compressed ROM file system support (cramfs)
#3CFF cramfs
Network File Systems --->
<*> NFS file system support

RAEIRH, 24 config SUHE.
.config SFBEMIRHELR 2.4.14.1 AUPNRZ 6L FF 31, 30144 7 config.back.

1.4.3 JiEN

[arm @localhost linux-2.6.14]$ make zImage

TR HRENZEIN TR
LD  .tmp_vmlinuxl
arm-linux-ld:arch/arm/kernel/vmlinux.lds:1439: parse error

make: *** [.tmp_vmlinux1] Error 1

AT B arch/arm/kernel/vmlinux.1ds

[arm @localhost linux-2.6.14]$ vi arch/arm/kernel/vmlinux.1ds

BFSCHF R 2 459 ASSERT JEBERE (1439 17)

/* ASSERT((__proc_info_end - __proc_info_begin), "missing CPU support") */

/* ASSERT((__arch_info_end - __arch_info_begin), "no machine record defined") */

IR J5 BT make zImage B[l ]

1.4.4 T# zimage ZIFF LK

CRANE2410 # tftp 0x30008000 zImage

TFTP from server 192.168.1.6; our IP address is 192.168.1.5

Filename 'zImage'.

Load address: 0x30008000

Loading: ##HHHHHHHHAHAHHHHHAHEHEHAHEHRRAHAH AR
HHHHHHEHHHEHHHH AR
B
A A

done

Bytes transferred = 1142856 (117048 hex)

CRANE2410 # bootm 0x30008000

1.4.5 BHBRE NG RBLT T
IRQ Stack: 33fc149c

FIQ Stack: 33fc249c

1



1

DRAM Configuration:

Bank #0: 30000000 64 MB

1

NAND:64 MB

In: serial

Out: serial

Err: serial

Hit any key to stop autoboot: 0

zImage magic = 0x016£2818

NOW, Booting Linux......

Uncompressing LINUX.......cooeeieriiieniinieniiieneeiesiteesetee et don.Linux version 2.6.14.1 (arm@dozec) (gcc
version 3.3.2) #15 Thu Jul 6 14:26:29 CST 2006

CPU: ARM920Tid(wb) [41129200] revision 0 (ARMv4T)
Machine: SMDK?2410

Warning: bad configuration page, trying to continue

Memory policy: ECC disabled, Data cache writeback

CPU S3C2410A (id 0x32410002)

S3C2410: core 202.800 MHz, memory 101.400 MHz, peripheral 50.700 MHz
S3C2410 Clocks, (c) 2004 Simtec Electronics

CLOCK: Slow mode (1.500 MHz), fast, MPLL on, UPLL on
CPUO: D VIVT write-back cache

CPUO: I cache: 16384 bytes, associativity 64, 32 byte lines, 8 sets
CPUO: D cache: 16384 bytes, associativity 64, 32 byte lines, 8§ sets
Built 1 zonelists

Kernel command line: noinitrd root=/dev/mtdblock? init=/linuxrc console=ttySACO0,115200
irq: clearing subpending status 00000002

PID hash table entries: 128 (order: 7, 2048 bytes)

timer tcon=00500000, tcnt a509, tcfg 00000200,00000000, usec 00001e4c
Console: colour dummy device 80x30

Dentry cache hash table entries: 4096 (order: 2, 16384 bytes)
Inode-cache hash table entries: 2048 (order: 1, 8192 bytes)
Memory: 16MB = 16MB total

Memory: 13712KB available (1927K code, 422K data, 104K init)
Mount-cache hash table entries: 512

CPU: Testing write buffer coherency: ok

softlockup thread O started up.

NET: Registered protocol family 16

S3C2410: Initialising architecture

SCSI subsystem initialized

usbcore: registered new driver usbfs

usbcore: registered new driver hub

S3C2410 DMA Diriver, (c¢) 2003-2004 Simtec Electronics

DMA channel 0 at c1800000, irq 33

DMA channel 1 at ¢1800040, irq 34

DMA channel 2 at c1800080, irq 35

DMA channel 3 at ¢18000c0, irq 36

NetWinder Floating Point Emulator V0.97 (double precision)
devfs: 2004-01-31 Richard Gooch (rgooch@atnf.csiro.au)

devfs: boot_options: 0x1

Console: switching to colour frame buffer device 80x25

fb0: Virtual frame buffer device, using 1024K of video memory



S3C2410 RTC, (c) 2004 Simtec Electronics

$3c2410_serial0 at MMIO 0x50000000 (irq = 70) is a S3C2410
$3¢2410_seriall at MMIO 0x50004000 (irq = 73) is a S3C2410
$3c2410_serial2 at MMIO 0x50008000 (irq = 76) is a S3C2410

io scheduler noop registered

io scheduler anticipatory registered

io scheduler deadline registered

io scheduler cfq registered

RAMDISK driver initialized: 16 RAM disks of 4096K size 1024 blocksize
Cirrus Logic CS8900A driver for Linux (Modified for SMDK?2410)

eth0: CS8900A rev E at 0xe0000300 irqg=53, no eeprom , addr: 08: 0:3E:26:0A:5B
S3C24XX NAND Diriver, (¢) 2004 Simtec Electronics

$3c2410-nand: mapped registers at 1980000

$3c2410-nand: timing: Tacls 10ns, TwrphO 30ns, Twrphl 10ns

NAND device: Manufacturer ID: Oxec, Chip ID: 0x76 (Samsung NAND 64MiB 3,3V 8-bit)
NAND_ECC_NONE selected by board driver. This is not recommended !!
Scanning device for bad blocks

Creating 4 MTD partitions on "NAND 64MiB 3,3V 8-bit":
0x00000000-0x00100000 : "bootloader"

0x00100000-0x00500000 : "kernel"

0x00500000-0x02d00000 : "root"

0x02d00000-0x03c00000 : "User"

usbmon: debugfs is not available

116x: driver isp116x-hcd, 05 Aug 2005

$3c2410-ohci s3¢2410-ohci: S3C24XX OHCI

$3c2410-ohci s3¢2410-ohci: new USB bus registered, assigned bus number 1
$3c2410-ohci s3c2410-ohci: irq 42, io mem 0x49000000

usb usbl: Product: S3C24XX OHCI

usb usb1: Manufacturer: Linux 2.6.14.1 ohci_hcd

usb usbl: SerialNumber: s3c24xx

hub 1-0:1.0: USB hub found

hub 1-0:1.0: 2 ports detected

sI811: driver s1811-hcd, 19 May 2005

usbcore: registered new driver cdc_acm

drivers/usb/class/cdc-acm.c: v0.23:USB Abstract Control Model driver for USB modems and ISDN
adaptesdrivers/usb/class/bluetty.c: USB Bluetooth support registered
usbcore: registered new driver bluetty

drivers/usb/class/bluetty.c: USB Bluetooth tty driver v0.13

usbcore: registered new driver usblp

drivers/usb/class/usblp.c: v0.13: USB Printer Device Class driver
Initializing USB Mass Storage driver...

usbcore: registered new driver usb-storage

USB Mass Storage support registered.

mice: PS/2 mouse device common for all mice

NET: Registered protocol family 2

IP route cache hash table entries: 256 (order: -2, 1024 bytes)

TCP established hash table entries: 1024 (order: 0, 4096 bytes)

TCP bind hash table entries: 1024 (order: 0, 4096 bytes)

TCP: Hash tables configured (established 1024 bind 1024)

TCP reno registered

TCP bic registered

NET: Registered protocol family 1



NET: Registered protocol family 17

Reading data from NAND FLASH without ECC is not recommended
VFS: Mounted root (cramfs filesystem) readonly.

Mounted devfs on /dev

Freeing init memory: 104K

Reading data from NAND FLASH without ECC is not recommended
mount /etc as ramfs

re-create the /etc/mtab entries

------------ mount /dev/shm as tmpfs

------------ mount /proc as proc

------------ mount /sys as sysfs

init started: BusyBox v1.1.3 (2006.07.03-03:43+0000) multi-call binary
Starting pid 28, console /dev/tts/0: '/etc/init.d/rcS'

in /etc/init.d/rcS

------------- /sbin/ifconfig eth0 192.168.1.5

Please press Enter to activate this console.
#

1.5 Linux T cs8900a H#&tE i EH

1.5.1 27 cs8900a &/ %1% H#

1. ¥ LR
2 ¢s8900a A E4EE1 35 UL 2] arm FH 7 N dev_home/localapps/
[arm @localhost localapps]$ tar -xzvf cs8900a.tar.gz

[arm@localhost localapps]$cd cs8900a
[arm @localhost ¢s8900a]$cp cs8900a.c SKERNEL/linux-2.6.14.1/drivers/net/
[arm@localhost ¢s8900a]$cp cs8900.h SKERNEL/linux-2.6.14.1/drivers/net/

2. 1M Kconfig 34
[arm@localhost ¢s8900a]$vi SKERNEL/linux-2.6.14.1/drivers/net/Kconfig
#IAGL R AZ
config CS8900a
tristate "CS8900a support"
depends on NET_ETHERNET && ARM && ARCH_SMDK?2410
---help---
Support for CS8900A chipset based Ethernet cards. If you have a network (Ether
net) card of this type, say Y and read the Ethernet-HOWTO, available from as
well as.

To compile this driver as a module, choose M here and read.
The module will be called ¢s8900.0.

3. {£2L Makefile ST
[arm @localhost ¢s8900a]$vi SKERNEL/linux-2.6.14.1/drivers/net/Makefile
#HMAIT N A

0bj-$(CONFIG_CS8900a) +=¢s8900a.0

1.5.2 53¢ S3C2410 fiX158
1. I\ CS8900A 7E N7 H HIRL IR (L &



[arm @localhost cs8900a]$cp reg-cs8900.h SKERNEL/linux-2.6.14.1/include/asm-arm/arch-s3c2410/
s8900.h FIA AT

#ifndef _INCLUDE_CS8900A_H_

#define _INCLUDE_CS8900A_H_

#include <linux/config.h>

#define pSMDK2410_ETH_IO 0x19000000 /* S3C2410_CS3 0x18000000 */
#define vSMDK?2410_ETH_IO 0xE0000000

#define SMDK2410_ETH_IRQ IRQ_EINT9

#endif

2. TN cs8900A Fr4y ¥ tth 1k 31 K #0l b ik Ay e 5
[arm @localhost ¢s8900a]$vi SKERNEL/linux-2.6.14.1/arch/arm/mach-s3¢2410/mach-smdk2410.c
FEARNTRINEE *#/
static struct map_desc smdk2410_iodesc[] __initdata = {
{vSMDK?2410_ETH_IO, 0x19000000, SZ_1M, MT_DEVICE} /* Add this line */
1

2 & ulmage

2.1 MRBARERNE

HIH CAENA T NERERE, A zImage PN G OCHE - 28800 A LB U-BOOT 1) go T4,
BEFHAT, 1SN - [FIR7E u-boot-1.1.4 ) tools B3R, &M T AE A ulmage 1) T B mkimage fii %, 7E4AL
u-boot ) i HIBEESCHRIFIRT, mkimage fif @ & FIRHIEAER, T/ 7 IMRIE - @it mkimage fi %, 7£
zImage FHIASL SO (Bi55 K 0x40, EIERINZ A DRSS T 0x40 K/)N) ARl ulmage 5258 304, 1%
2T bootm 77 AL B S -

2.2 ENZH A% ulmage K177 1%

2.2.1 F£EX mkimage T A

2.6 NHZM ] Makefile $& it T A% ulmage FI77 4, (HFRFZIA1HE HEAH R AT mkimage 74 -
FIT LA 5545 D1 u-boot H tools H & N 41 /5 A AL mkimage £ll/usr/bin/ T, IRJE {8 A LAIFENAZAR B 3% Nl
make ulmage

KA ulmage S - %S0 RAE arch/arm/boot/ T -

2.2.2 1221 HT Makefile X1

[arm @localhost linux-2.6.14.1]$ vi arch/arm/boot/Makefile

#MKIMAGE %7 &= 103k mkimage i 4 H 312 mkuboot.sh FIZA {4 A] LA scripts H & E]
MKIMAGE := $(srctree)/scripts/mkuboot.sh

#zreladdr-y 5 params_phys-y A] LA7E arch/arm/mach-s3c2410/Makefile.boot 2 H %%
ZRELADDR  := $(zreladdr-y)

PARAMS_PHYS := $(params_phys-y)

INITRD_PHYS := $(initrd_phys-y)



#4£ A ulmage ) mkImage i 417, HAFREXFENME-a 5 - S5

#2%80-a: $89H ulmage N A SDRAM Hbtik, NAZERIAFE & IndHb ik 0x30008000 -

# u-boot 51 T, bootm A& EkE| 5 EMFRIMEHIT, KEZHRGLE, ESBBINZEENAD ST

BT -

#Z54-e: 15 ulmage I ELHEGLEEIEFINZA D HAE -

#  BBRELN 0x40 K, HULALTETE 9 0x30008040 -

# u-boot 5| FHf, go TS LNEHIEE M E - go i@ AEEHB L -

quiet_cmd_uimage = UIMAGE $@

cmd_uimage = $(CONFIG_SHELL) $(MKIMAGE) -A arm -O linux -T kernel \

-C none -a $(ZRELADDR) -e 0x30008040 \
-n 'Linux-$(KERNELRELEASE)' -d $< $ @

3 EMEEEHCR
LURIREA SRS R 2.6 FLEP0R, HBURIATT -

3.1 #4#H linux-2.6.15.7

JmidiE, EEh EoR:
VES: Cannot open root device "mtdblock2" or unknown-block(31,2)
Please append a correct "root="boot option
Kernel panic - not syncing: VFS: Unable to mount root fs on unknown-block(31,2)

3.2 %1 linux-2.6.16.21

Gmigimd, B RN
VES: Cannot open root device "mtdblock2" or unknown-block(31,2)
Please append a correct "root="boot option

Kernel panic - not syncing: VFS: Unable to mount root fs on unknown-block(31,2)

3.3 ##E linux-2.6.17
PRI

4 ZE I

1. Porting kernel 2.6.11.7 to S3C2410

http://superlp.blogchina.com/1391393 . html
JE BT IR SO E S

2. devfs /M43
http://www-128.ibm.com/developerworks/cn/linux/filesystem/l-fs4/index.html#resources

3. <<BUILDING EMBEDDED LINUX SYSTEMS>>
R4 <<FE A Linux R250>>


http://www-128.ibm.com/developerworks/cn/linux/filesystem/l-fs4/index.html#resources
http://superlp.blogchina.com/1391393.html

FANER> MARFRIBE
1 #i& HErR B9 B R R ILAFA S
1.1 @y —EPMREIZEMR B %

FA PR X A ARSI R ST, OIEELR B SRE51). AR08 X w1 fa A2 B B VR R AP
(BUSYBOX, TINYLOGIN) , PS4 .

[arm @]localhost rootfs]# mkdir my_rootfs

[arm @localhost rootfs]# pwd

/home/arm/dev_home/rootfs/my_rootfs

[arm @localhost rootfs]# cd my_rootfs

[arm @]localhost my_rootfs]#

1.2 7£ my_rootfs HF# 3 Linux H %

[arm @]localhost my_rootfs]#mkdir bin dev etc home lib mnt proc sbin sys tmp root usr
[arm @localhost my_rootfs]#mkdir mnt/etc
[arm @]localhost my_rootfs]#mkdir usr/bin ust/lib usr/sbin
[arm @localhost my_rootfs]#touch linuxrc
[arm @localhost my_rootfs]#tree
[-- bin
[-- dev
I-- etc
[-- home
-- 1ib
|- linuxre /* BISCHER BBIIIA, & — shell AU - REEHE R INEA */
[-- mnt
| “--etc
[-- proc
-- sbin
[-- sys
[-- tmp
-- root
“--usr
[-- bin
-- 1ib

-~ sbin

KR Z: BB IR linux TAESEENA], Fflh HSRANHES WAL S % FRICRE) -

TR EULAR) — M2 ete HRAFAEBLCE U, X HRBEF ZFEEIN, BT LAE linuxre IR Y R etc B3R
FEEHN ramfs UHERGE, SRGH mntetc B SR RIFTERLE SCHHE I3 et BSREH, JXE T —T7HY linuxre fIA
A R SH R

1.3 BI& linuxrc 3 {4

1. B#E linuxre, DAL R N Z:

[arm @localhost my_rootfs]#vi linuxrc
#!/bin/sh



#HEH fetc N ramfs, 3 M/mnt/etc FEE I HFfetc R
echo "mount /etc as ramfs"

/bin/mount -n -t ramfs ramfs /etc

/bin/cp -a /mnt/etc/* /etc

echo "re-create the /etc/mtab entries"
# re-create the /etc/mtab entries
/bin/mount -f -t cramfs -o remount,ro /dev/mtdblock/2 /

#mount some file system
echo "------------ mount /dev/shm as tmpfs"
/bin/mount -n -t tmpfs tmpfs /dev/shm

#E#/proc N proc I RGE
echo "------------ mount /proc as proc”
/bin/mount -n -t proc none /proc

#HEH/sys N sysfs HFRGE
echo "------------ mount /sys as sysfs"
/bin/mount -n -t sysfs none /sys

exec /sbin/init

2. BN BR

[arm @localhost my_rootfs]#chmod 775 linuxrc
[arm @localhost my_rootfs]#ls linuxrc -al
-rwxrwxr-x 1 root root 533 Jun 4 11:19 linuxrc

LIRIFENZE, FREMSTSEWT
Boot options ---> Default kernel command string: /)@ 217250 H
noinitrd root=/dev/mtdblock?2 init=/linuxrc console=ttySACO0,115200

H A init FEEH kernel HUT /G EMNE R E — N HREF, $14 M/sbin/init, AR E F/linuxre

2 #15 Busybox

2.1 T#; busybox

M http://www.busybox.net/downloads/busybox-1.1.3.tar.gz/ F #; busybox-1.1.3 Ell/tmp HE 4+, HE/E.

22 HNEEEHI B3R, ECE Busybox

[arm @localhost busybox-1.1.3]$ make menuconfig
Busybox Settings --->
General Configuration --->
[*] Support for devfs
Build Options --->
[*] Build BusyBox as a static binary (no shared libs)
/% 5 busybox i FENEFTERE, D T EBIRREIERIFT */
[*] Do you want to build BusyBox with a Cross Compiler?
(/usr/local/arm/3.3.2/bin/arm-linux-) Cross Compiler prefix


http://www.busybox.net/downloads/busybox-1.1.3.tar.gz

I+ TR X Jmi TR */
Init Utilities --->
[*] init
[*] Support reading an inittab file
/% 3CHF init BeEUetc/inittab BCE SO, —E 2k b o+
Shells --->
Choose your default shell (ash) --->
/% (X) ash 26 H ash, JXFEAR A B4 2 42 AL bin/sh 3CH:
* BB ATHI LI linuxre BIAR AL —A):
* #1/bin/sh J& F bin/sh SEAEREHTHY
*/
[*] ash

Coreutils --->
[*]cp
[*] cat
[*]1s
[*] mkdir
[*] echo (basic SuSv3 version taking no options)
[*] env
[*] mv
[*] pwd
[*] rm
[*] touch

Editors ---> [*] vi

Linux System Utilities --->
[*] mount
[*] umount
[*] Support loopback mounts
[*] Support for the old /etc/mtab file

Networking Utilities --->
[*] inetd
/>l<
* CFF inetd BB IRSS A%
* inetd FYPEE S /ete/inetd.conf A,
* IEIZHER AT 4 R SR ELE S A — T 2 1
*/

2.3 JRiEFH %% Busybox

[arm @]localhost busybox-1.1.3]$ make TARGET_ARCH=arm CROSS=arm-linux- \
PREFIX=/home/arm/dev_home/rootfs/my_rootfs/ all install

PREFIX fE (12 WUREBA IR RGP A B AL -
FXEFEEE —AZE, A install busybox, FATRICHF: ARG SCHIEELF Y linuxre 5t 2 H08 550 — R4 —t

IS -
Fr LB HE &M IATEH O/ linuxre, 7E%3E5E busybox i, ¥f linuxre & il B L FLLT -



3 18 TinyLogin

3.1 %

M http://tinylogin.busybox.net/downloads/tinylogin-1.4.tar.bz2 "N % tinylogin-1.4 E|/tmp BX 4 H, FH##/%.

3.2 {2 tinyLogin #] Makefile

[arm @]localhost tinylogin-1.4]$ vi Makefile
BEHEEEFIT

TR SHRIE, NEESE
DOSTATIC = true

§BH tinyLogin ff H B T EZRAE A F %51
USE_SYSTEM_PWD_GRP = false
USE_SYSTEM_SHADOW = false

3.3 GRiFHLTE

[root@]ocalhost tinylogin-1.4]# make CROSS=arm-linux- PREFIX=/home/arm/dev_home/rootfs/my_rootfs all install

PREFIX 8RR 1 %12

4 FHREEEX 19618

PEA mat/ete . X BEUR A T ECE SR 12

[arm @localhost my_rootfs]$ cd mnt/etc

4.1 BIBKS R BT i

[arm @]ocalhost etc]$ cp /etc/passwd .
[arm @]localhost etc]$ cp /etc/shadow .
[arm @]ocalhost etc]$ cp /etc/group .

X 3SR AR TAER, 2 A8 DL ok, MIBRE AL ATEZERNH T, S flE)E ) bk 3 43T .
HE 24 IWLE root BB [T 251
AR AR, FRPEREO4—8T, XA ReE & IR LIERIE R

[arm@]localhost etc]$ cat passwd
root:x:0:0:root:/root:/bin/sh /¥ B8R /bin/sh */
bin:x:1:1:bin:/bin:/sbin/nologin
daemon:x:2:2:daemon:/sbin:/sbin/nologin

[arm @localhost etc]$ cat shadow

root:$1$2L.G20u89$UCEEUzZBhElY pPKMNZQPU.e1:13303:0:99999:7:::
bin:*:13283:0:99999:7:::

daemon:*:13283:0:99999:7:::

[arm @localhost etc]$ cat group
root:x:0:root
bin:x:1:root,bin,daemon


http://tinylogin.busybox.net/downloads/tinylogin-1.4.tar.bz2

daemon:x:2:root,bin,daemon

4.2 BI# profile 34

[arm @]localhost etc]$ vi profile
# Set search library path

XFRBAESENE R, WHEERE! |

echo "Set search library path int /etc/profile”
export LD_LIBRARY_PATH=/lib:/usr/lib

# Set user path

echo "Set user path in /etc/profile"
PATH=/bin:/sbin:/usr/bin:/usr/sbin
export PATH

4.4 Q& fstab X {4

[arm @]localhost etc]$ vi fstab

none /proc proc defaults 00
none /dev/pts devpts mode=0622 00
tmpfs /dev/shm tmpfs defaults 00

4.5 1% inetd.conf BCLE X 4
b g — N E B R BIBCE SO, T RER IR elnetd /) 23 % -
B AT LURE B CFF KT B ZBCE U AT LU busybox ) examples H & K15

[arm @localhost etc]$ vi inetd.conf

# <service_name> <sock_type> <proto> <flags> <user> <server_path> <args>
#ftp stream tcp nowait root /usr/sbin/ftpd

telnet stream tcp nowait root /usr/sbin/telnetd

5 Bl inetd
5.1 inetd %R FOREL

Busybox1.1.3 $#2 £ T inetd 3C#F - A0SR B {8 F BO@ B AR A2 L inetd B Busybox, AR 4 A L5 B
F netkit E R AREEMI LIRSS - FRFVEEUT H AR Y Busybox o LT J5 23040 A 4R A1 SR SR AT 22 netkit 24 H )
inetd -

5.1.1 B inetd

Netkit Z4E 7] DA ftp://ftp.uk.linux.org/pub/linux/Networking/netkit/ T
HH netkit-base-0.17 6135 inetd F2JF - T % netkit-base-0.17 | /tmp H F %

5.2 487¥ inetd

5.2.1 &2 configure X £
FFUATEE & netkit-base 2 Hij 75 2 5B configure BN DL T 78 EHL_E HUTINARE R -

[arm @localhost netkit-base-0.17]# vi configure


ftp://ftp.uk.linux.org/pub/linux/Networking/netkit/

BgE—1THILEY /__conftest Il exit 1;
B AL:

# ./__conftest Il exit 1;

5.2.2 4irF

[arm @]ocalhost netkit-base-0.17]$ CC=arm-linux-gcc ./configure
[arm @localhost netkit-base-0.17]$ make

5.3 it & inetd

5.3.1 # W inetd BJR X HER LT ust/sbin 574

[arm @localhost netkit-base-0.17]$ cp inetd/inetd /home/arm/dev_home/rootfs/my_rootfs/usr/sbin/

$2 1 inetd AYELE S 1F inetd.conf 2R 344 ARG A /mnt/etc H S H

[arm @]localhost netkit-base-0.17]$ cp etc.sample/inetd.conf /home/arm/dev_home/rootfs/my_rootfs/mnt/etc

5.3.2 REFE, B inetd.conf FLEX

FlUn: SCFF telnetd [ inetd.conf FE & A1

# <service_name> <sock_type> <proto> <flags> <user> <server_path> <args>
telnet stream tcp nowait root /usr/sbin/telnetd

5.3.3 BB EXfF

ete.sample H3X NEWEZ MLHKEE X, HibE —SHEENFIRCHERG K etc HREH, IERWT:
[arm @]localhost netkit-base-0.17]$ cd etc.sample/

[arm@localhost etc.sample]$ cp host.conf /home/arm/dev_home/rootfs/my_rootfs/mnt/etc/

[arm @localhost etc.sample]$ cp hosts /home/arm/dev_home/rootfs/my_rootfs/mnt/etc/

[arm@localhost etc.sample]$ cp networks /home/arm/dev_home/rootfs/my_rootfs/mnt/etc/

]

|
[arm@localhost etc.sample]$ cp protocols /home/arm/dev_home/rootfs/my_rootfs/mnt/etc/
[arm@localhost etc.sample]$ cp resolv.conf /home/arm/dev_home/rootfs/my_rootfs/mnt/etc/
]

[arm@localhost etc.sample]$ cp services /home/arm/dev_home/rootfs/my_rootfs/mnt/etc/

PLEEERCE SRR T

host.conf: 7F R %% [FIIS 77AE % DNS 3 & fEAT Fl/etc/hosts BIZERLEALHIRT, B 30 /etc/host.conf H Vi Bl T T 2%
B I

hosts: 10 3% EALAL E| TP s hE B 5

protocols: 1L 5% H5 F 28 WIS Bz [ 31 44 5% 38, 948 R PR e A T 1kt S

resolv.conf:¥§ & DNS R%5 2

services: 1L A4 A& AR SS Sedim 1, WA 4% G FE A0 T e ST 4



6 B 18 thttpd Web JRE 58

6.1 T
M http://www.acme.com/software/thttpd/ % thttpd £l/tmp HR X, FFEE.
6.2 477 thttpd

[arm@localhost thttpd-2.25b]$ CC=arm-linux-gcc ./configure --host=arm-linux
[arm@]localhost thttpd-2.25b]$ vi Makefile

TR B I ST
LDFLAGS =  -static

[arm@localhost thttpd-2.25b]$ make LDFLAGS="-static"

6.3 &

6.3.1 # U thttpd —HHIETHIT X BRI AR S ust/sbin/ H 7 H

[arm@]ocalhost thttpd-2.25b]$ cp thttpd /home/arm/dev_home/rootfs/my_rootfs/ust/sbin/

6.3.2 1524 thttpd BE £ X1

[arm@localhost thttpd-2.25b]$ vi contrib/redhat-rpm/thttpd.conf
# This section overrides defaults

dir=/etc/thttpd/html #7550 WebServer 77U T IR B F %12
chroot
user=root #L) root 5173217 thttpd

logfile=/etc/thttpd/log/thttpd.log ~ #H &/ #12
pidfile=/etc/thttpd/run/thttpd.pid ~ #pid LI #&1%

$£ 1 thitpd.conf FCE S 2IR S R TH) mnt/ete/ H 5%,
REUNEJE, linuxre A2 B304 mntete/ T HIPTE SCHHE T2 fetc B -
[arm@]localhost thttpd-2.25b]$ cp contrib/redhat-rpm/thttpd.conf /home/arm/dev_home/rootfs/my_rootfs/mnt/etc/

6.3.3 BHBIIRXMH AL HR, CIEMENIIIH

[arm @]localhost etc]$ cd /home/arm/dev_home/rootfs/my_rootfs
[arm@localhost my_rootfs]$ cd mnt/etc/

BIJ% thtepd H 5
[arm @]localhost etc]$ mkdir thttpd
[arm@]ocalhost etc]$ cd thttpd
thttpd H & NI HREH
[-- html
| *--index.html Web Server ¥ TUAR H & F AL IA HTML 344
[-- log
| - thttpd.log Bl EE—25 UL AT
-~ run

*-- thttpd.pid 83— 3CHFREA]

html H 3% K4 index.htm] XA


http://www.acme.com/software/thttpd/

<html>
<head>
<title> Welcome to here™ </title>
</head>
<body>
<marquee>
<font color=red>
Welcome to here M !!!
</font>
</marquee>
</body>
</html>

7 BIURERXHERGH
7.1 & CRAMFS &

7.1.1 F# cramfs T H

M http://prdownloads.sourceforge.net/cramfs/cramfs-1.1.tar.gz N EJRIDEL .
N #6145 U1 2| dev_home/tools .

[arm@localhost tools]$tar -xzvf cramfs-1.1.tar.gz

[arm @localhost tools]$cd cramfs-1.1

[arm @localhost tools]$make

[arm @localhost tools]$su root
[root@localhost tools]$cp mkcramfs /usr/bin
[arm @]localhost tools]$exit

EE: WRRMRRF ELEZEE T mkeramfs TE, N /usr/bin B3R N E&—18 link, 5 CMERIZH2Z 5, B
T11Z% mkcramfs F/usr/bin .

7.1.2 f#I{E cramfs &

[arm @localhost tools]$mkcramfs my_rootfs my_rootfs.cramfs

7.1.3 & cramfs 2% Nand Flash

[arm @localhost tools]$su root
[root@localhost tools]$cp my_rootfs.cramfs /tftpboot/

¥TH minicom, 31T ARM MR A2 ImRIR
CRANE2410 #

8 HEH K

1. linux HREEHANH
http://www.uplooking.com/content/view/1487/2/

2. <<BUILDING EMBEDDED LINUX SYSTEMS>>
R4 <<FE A Linux R250>>


http://www.uplooking.com/content/view/1487/2/
http://prdownloads.sourceforge.net/cramfs/cramfs-1.1.tar.gz

$F-EES Nand flash IR E S5HHE

1 Nand flash _T1ER#E

S3C2410 H{H Nand Flash 3P ER 52 2E AL : Nand Flash 75 55 (& R AE S3C2410 CPU)F Nand Flash 77
U (KOF1208UOB) i KBB4 - 2 %457 Nand Flash HEERT , 2477851 Nand Flash #5188 & 2% i
SARETERL - ATLL, Nand Flash fH24T S3C2410 H— oMK, AN T E N ERHE X .

1.1 Nand flash it 5 TAE[RHE

Nand flash ;7 2575 Samsung K9F1208UOB, #EFEAE S 64MB, KARTTFHEEE - 8 110
SIEFE S50 - Btk - A B A D -

1.1.1 Bk BB R R FF ARG i

— F Nand flash J—" &% (device), EEIEFME T E N
1 &% (Device) = 4096 H(Blocks)
1 H(Block) = 32 T1/1T(Pages/rows) ;01 517 &40 A AU B, WTEAR—FE
1 BR(Page) = 528 “F7 (Bytes) = {IE K /IN512Bytes) + OOB K /7(16Bytes)
HFE—TF, &5 16 M F T (XFR00B) HT Nand Flash i & PTG R ERSH, #E512 MFTT X
Y R ETEER TG 2H5R4> - AT LUEIE Nand Flash 74 00h/01h/50h 43 BI%H AT 236 « J5 2486 - O0B #H47E M i T
Nand Flash [N B RFaEH 54 H A E H 4k .

BRI A

1. BERIRER S/ N AL IR

2. Nand Flash .6; 5 &—L(bit) LEEM 1 28 0, TIAREMN 025 1, B LAERT Eff 75 AN BAEZ B — € FAE R
BB R B R R R AE RN R AR AL AR 1).

3. O0B #h43 IR /ST (B 517 F mIRE &Sk, tRAEIRSIZE R FF, SRS .

4. Fx OOB E/NF 140, 1l 2/ O0B fIHI 3 1519 47/ Nand Flash i {4 ECC i3 (K THE{f ECC lHiE S &
Nandflash & #28— 7).

1.1.2 BEELHG/BDEE

1/00-/07: A5G - AT LB E M nand flash 657 B AEWE - Hotik « nand flash fiy & DU S B50R Fi#edE
REER -

CLE(Command Latch Enable): <87 01F

ALE(Address Lactch Enable): #1877 f.14F

-CE: ith s

-RE: 3 i

-WE: 5 3 1F

-WP: TE G BRI, RIS R

R/-B: B/ 4 H

1.1.3 F475=

Samsung K9F1208UOB Nand Flash J A SHER A 26 Attt Bt . MEE 0 (7 FF iR 43 P IRGE T /00— /07 #47
Bk, FHHITRNFHE . BAEE T
0—7fL: FITE L2EER - NE I OOB P B HS itk
8 fir: {HH 0 X —TINET 256 4~ T5 17 Tk
B 1 REX—TIHN G 256 ™F T4k
9—13 fii: X TU#HATIFHE



14—25 7. XSedefrSak
2L E bk, WAL 0 TR

1.1.4 Nand flash FERN RS IEHNE

Nand Flash i & HU T &8 1 K 7 2 5F% 2 Nand Flash #2528 107 & 3 7 o R HUT -

Nand Flash {5 &2 50 FIEHHTHY, SF5&aL#EE — 18 M HUT R, 80 8T IS B R R
R EHATHIBHAE

FE@4H: Read 1~ Read 2~ Read ID~ Reset~ Page Program -~ Block Erase - Read Status -

FEHNBWT:

1. Read 1:

DIRE: FKFELE Nand flash A8 2SRl H— D OURIHTEER 5>, HF BRI EFBH E MBI R =ER 0 R E— 15T -
4. 00h

2. Read 2:

Dhfig: FoRFZ3EH Nand flash A0 =S Bl — DT E R8>, H BRIV BT E M2 E 0 B — 7T
4 fLi%: 0lh

3.Read ID:

ThEe: EE Nand flash ;&4 [ ID 5

4. 90h

4. Reset:

Dhfe: EESOH -

i 4 f0i%: FFh

5. Page Program:

hee: NI TRIEm S, AT EHME.

i ESEE A 00n(A [X)/01h(B [X)/05h(C [X), R E AN X; HEA 80h FF iR tizl(5 A,
TRE AU, K55 A 10h FoRIRRELE .

6. Block Erase

hRE: HIEFRT 2 -

iU HIEE A 60h HEABEH, RIGHI AR 5 AR5 A Doh, RBE LR,

7. Read Status

DIRE: EHUANFRIRS A A E < -

i fLA%: 70h

1.2 Nand Flash #%#188 T/E 53
Xt Nand Flash 72680 A 34724, 458 1T Nand Flash #1880 & S Fes A Rese i - FTLL, REEN Nand
Flash #1752 4F - 11 Nand Flash [ 5 BB 77 203747 - X Nand Flash AOISE80E R] LA T7 1528 .

1.2.1 Nand Flash E#/ 28451

1. SZFFXT Nand Flash .0 5 2 < 1858 JRfess
2. G537 F5 M Nand Flash 23, &KX E S5 B 50 57 Nand Flash AUH] 4KB £IEHGZ 2] ARM KIAER RAM A
3. W ECC %58

1.2.2 Nand Flash Z5/88 T1E/RZE

Nand Flash % 28 7 H & 3 7o X (SFR)HHEZS Rl LS B T 3 iR RN BE R Fos, B2 B R Nand
Flash :th Fr BN 4 5 B HASPR I REZ fEae . M SZENAS Nand flash ith 3L « #eI8 FomARta iy « B ukThae
H 1728 NFCONF-~ NFCMD - NFADDR ~ NFDATA ~ NFSTAT -~ NFECC - ZFfEiFH Vi L T —T5 «

1.3 Nand flash #ZHI#FH PRI RERF 724N 48

1. it & 2 77 25 (NFCONF)



Ihfe: FTX Nand Flash )85 FOBD B RS TS -

FEH4EZS (5] FR B 3E: 0x4E000000, H A

Bit15: Nand Flash ##I28FHENL, & 0 1CF 2L 1 Nand Flash #%#125, & 1 {CFBUE Nand Flash 728 ;
A1 A] Nand Flash ot FEAESSIE], 77180 Nand Flash 758158 - EEAFZM EEHE 0, FILEWIIEILET
WIRZALE R 1 -

Bitl2: #IA{LBCC L, B 1 APIHIL BECC; & 0 WAWIIAIL ECC-

Bitl1: Nand Flash:th 5 FEMES BIERENL, B 0 SR AT LIS FAE =S A1 T#RE; B 1 ARBIENEES
[EHETHRAE. ZEEN)E, BB 1-

Bit10—8: TACLS /i - tR#EIHi%E CLE&ALE FIJEH] - TACLS KB TEEITE 0—7 Z I .

Bit6—4 - 2—0 43 %I5: TWRPHO- TWRPHI i/ . ¥ G #AERI A FE . EEE0—7 ZIH .

2. T B 4 (NFCMD)
IhfE: FTIEH Nand flash i IR HIHRVERT 4
FEHONEZS A R B EE: 0x4E000004, EoH.
Bit0—7: fFAE K Nand flash ith i N i &E - HRORE LUEH -

3. #ihkF 745 (NFADDR)

hEE: HTIERUH T4 Nand flash ot A 7765 BT -0k A IE(E -

FEREZS A R HBEE:  0x4E000008, EoH.

Bit0—7: FATAAUIEE - FHZE Nand flash ;0 F 5B 1700 —7 R4 s S A 5 5 H sk 2 o &
BRIR 8 ALEAR), FrLLXEHHEI8 L. HRMRERH -

4. BIE T 1773 (NFDATA)

IhfE: Nand flash .0 BN i & HATE SR HERENZ A A2 H - BN, 5H .« 5 A Nand flash
P B B R ENL 8y -

FERNEZS A FR TR 0x4E00000C, HoA:

Bit0—7: HTHMHEEL RIS AREEE . ERARERH -

5. R 2(NFSTAT)

IhEE: FFHM Nand flash 785 A 06 HA7 523 8] ARV E /2 75 SE AL -

FEHNEZS A R HBEE: 0x4E000010, EH.

Bit0: ‘& 0 %7K~ Nand flash ;05 5 IEAT T B IRSHAFEZS R, B 1 328 Nand flash 05 5 R TF 0T
PRI A7 A 25 AT RV E AT K

6. ECC 1437 17 %3 (NFECC)
e ECC A e
FEHNEZS A R HBEE: 0x4E000014, EH.
Bit0-Bit7: ECCO
Bit8-Bit15: ECC1
Bit16-Bit23: ECC2

1.4 Nand Flash # #2334 ECC A

1.4.1 ECC =457

ECC & X sy 2 A% 2 50R IEI T A ge i — Fh %, i E ECC fE i EcC BiEm Ry, 1
S3C2410 F Nand Flash #5HI85 FSCE0 T lHAE L (ECC A:pligs) SEIMAIREE ECC -



1.4.2 ECC £ # TIEL 7R

Y5 ANEFES Nand flash 7R [AIERF,  BECC 4RSS S ES NIRRT EE HohAER ECCHY, BFHAAZ]
ECCO—ECC2. YL E(¥ERS Nand Flash RIS E IR TS, HENAER ECC ISR EAE| ECCO—ECC2 34
H

1.4.3 ECC g5 /H

YENBIER, T EE S 255 H 41 BCC I E] OOB 15 E KN E (Byte 6)2, iXFER 2R T
ECC B HIFAE - 3XHE M I HZ TUEURRS, R ATREdE UEE D 00B B2, ARG ENM B ECC i35 4L
%EFT ECCO—ECCI FJSEPR= A/ ECC i3 AT X b, tnSRARSE N (MR, B AESE NN R 2T E

2 ZADS T flash B 5/E/F

2.1 ADS T flash SR E 27 R HE KL

FEAJEH: 7E windows IA35% T E 8 ADS 1/ E25 % 7E SDRAM H [ — B A7 fif X 35 (400 5 2] Nand flash 77
A=A o RERFFIEINA -5 = Z e

F—2: FRE R GEAHFTE SDRAM F H— B 7 6f KX F943RE 5 21 Nand flash FEESEH)

B R WE—EERE REGR SR INT Nand flash BTHEIERITTL - 5, BUBBRE R

F=2: NEBEZJIZRMLEK Nand flash #2128 T RFA DN BE R Fan i TR ERIZ DR EL, ZEHEEIER
FEIEEEWAE SDRAM A1l Nand flash 2 [A] SEIH (% 12 A0 R £ -

IR N =57 s o

2.2 F=REIHH

2.1.1 FFR DI REFF Fr o & X

#define INFCONF  (*(volatile unsigned int *)0x4e000000)
#define INFCMD (*(volatile unsigned char *)0x4e000004)
#define INFADDR  (*(volatile unsigned char *)0x4e000008)
#define INFDATA  (*(volatile unsigned char *)0x4e00000c)
#define INFSTAT  (*(volatile unsigned int *)0x4e000010)
#define INFECC (*(volatile unsigned int *)0x4e000014)
#define INFECCO  (*(volatile unsigned char *)0x4e000014)
#define INFECC1  (*(volatile unsigned char *)0x4e000015)
#define INFECC2  (*(volatile unsigned char *)0x4e000016)

2.1.2 2RIELIRECSET]

1. RiEm4

#define NF_CMD(cmd) {rNFCMD=cmd; }
2. 5 \HAE

#define NF_ADDR (addr) {-NFADDR=addr;}
3. Nand Flash 70> Frig

#define NF_nFCE_L\() {rNFCONF&=~(1<<11);}
4. Nand Flash itx i i

#define NF_nFCE_H() {rNFCONFI=(1<<11);}

5. ¥R ECC

#define NF_RSTECC() {rNFCONFI=(1<<12);}

6. BEEE



#define NF_RDDATA() (INFDATA)

7. 5EHRE

#define NF_WRDATA(data) {NFDATA=data;}

8. #KHX Nand Flash ;5 5 A2

#define NF_WAITRB() {while(!(rNFSTAT&(1<<0)));}
0/f8: 7= Nand Flash ;6 5 TR

1/E: 7K Nand Flash 2R TT

2.3 BE_ELI LA

2.3.1 Nand Flash #7451t

void NF_Init(void)

{
/¥ 1% & Nand Flash Fl & % 78y, B— U RBUEN 1.3 77 #/
NFCONF=(1<<15)I(1<<14)I(1<<13)I(1<<12)I(1<<11)I(TACLS<<8)((TWRPHO<<4)[(TWRPH 1<<0):
/% EALAMNER Nand Flash 10 #/
NF_Reset();

2.3.2 Nand flash E1/

static void NF_Reset(void)
{

int i;

NF_nFCE_L(); /* Jri% Nand Flash it F %/
NF_CMD(0xFF);  /* Efins */
for(i=0;i<10;i++); /* ZF5 tWB = 100ns.  */
NF_WAITRB();  /* wait 200~500us; */

NF_nFCE_H(); /# BXH Nand Flash 3% 77/
}

2.3.3 ##BX Nand flash ID

i [E{E N Nand flash &3 /B9 ID 5
unsigned short NF_CheckId(void)
{

int i;

unsigned short id;

NF_nFCE_L(); /* Fi% Nand Flash /(> 7%/
NF_CMD(0x90); /¥ ZIELID A4 E| Nand Flash 035 #/
NF_ADDR(0x0); /¢ FREHNE 0x0, N HFMESR
for(i=0;i<10;i++); /* Z84% tWB = 100ns. */

id=NF_RDDATA()<<8; /* | i ID(K9S1208V:0xec) */
idi=NF_RDDATA();  /* %% ID(K9S1208V:0x76) */
NF_nFCE_H(); /* B({H Nand Flash 1% 7%/
return id;



2.3.4 Nand flash 5A

AT AL B .
ZH0HA: block RS
page 5
buffer F&H A 41755 A Nand flash H7FEE A 1 E
REME: 0. FHER
1. G
static int NF_WritePage(unsigned int block, unsigned int page, unsigned char *buffer)

{
int i;
unsigned int blockPage = (block<<5)+page;
unsigned char *bufPt = buffer;

NF_RSTECC(); /* #Jiaft, ECC */
NF_nFCE_L(); /* F'i% Nand Flash itx 5%/
NF_CMD(0x0); /* M\ A RFFIRE */
NF_CMD(0x80); /* 5 5—5fn4 #/

NF_ADDR(0); /* AO~A7 fi(Column Address) */
NF_ADDR(blockPage&0xff); /* A9-A16, (Page Address) */
NF_ADDR((blockPage>>8)&0xff); /* A17-A24, (Page Address) */
NF_ADDR((blockPage>>16)&0xff); /* A25, (Page Address) */

for(i=0;i<512;i++)

{
NF_WRDATA(*bufPt++); /¥ B —T1 512 571 % Nand Flash it~ #/

/*

* Q0B —3t 16 Bytes, B — 1 F 1 AU 24 HEEF 51 B T8 3, B,
* B[ 17E ByteO-Byte2 77 ECC 123515, Byte6 FEHIN R,

*/

seBuf[0]=rNFECCO; /* 3H{ ECC f&:355 0 */

seBuf[1]=rNFECC1; /* £H{ ECC #2385 1 */

seBuf[2]=rNFECC2; /* 3£l ECC f&38 5 2 */

seBuf[5]=0xff; /¥ ESRRAR */

for(i=0;i<16;i++)
{
NF_WRDATA(seBuf[i]); /* 5 1% 1] OOB gk +/

NE_CMD(0x10); /* Z5HE w4 */

/* %5 ¥ Nand Flash 20 THERIRE *
for(i=0;i<10;i++);
NF_WAITRB();

/% R 3ECIRA A 445 Nand Flash *#/
NF_CMD(0x70);
for(i=0;i<3;i++);



}

if (NF_RDDATA()&O0x1)

{ FIREHE WFRARR
NF_nFCE_H(); /* BUJH Nand Flash 327/
NF_MarkBadBlock(block);
return O;

Yelse { /* IEHBH */

NF_nFCE_H(); /* H{j¥ Nand Flash 15t 1 */

return 1;

2.3.5 Nand flash B8
ZH08H: block: 5

page: 15
buffer: i R E IR A F AR IR AL E.

REME: 1. BEEE)

0: BLRIK

static int NF_ReadPage(unsigned int block, unsigned int page, unsigned char *buffer)

{

int i;

unsigned int blockPage;
unsigned char ecc0, eccl, ecc2;
unsigned char *bufPt=buffer;
unsigned char se[16];

page=page&0x1f;
blockPage=(block<<5)+page;

NF_RSTECC(); /* #l{t, ECC 5/
NF_nFCE_L(); /% F% Nand Flash {5 %/
NF_CMD(0x00); /* M A [XFFiH1E s/

NF_ADDR(0); /* AO~A7 fii(Column Address) */
NF_ADDR(blockPage&O0xff); /* A9-A16, (Page Address) */
NF_ADDR((blockPage>>8)&0xff); /* A17-A24, (Page Address) */
NF_ADDR((blockPage>>16)&0xff); /* A25, (Page Address) */

/* %% Nand Flash 26 T FHERIRE #/
for(i=0;i<10;i++);
NF_WAITRB(); /%1% tR(max 12us) */
[ BEEANT, 512 57 #/
for(i=0;i<512;i++)
{

*bufPt++=NF_RDDATA();

}

/% EHUECC i */
eccO=rNFECCO;
eccl=rNFECCI;
ecc2=rNFECC2;



}

/% BEHUZ T OOB # #/
for(i=0;i<16;i++)
{

se[i]J=NF_RDDATAJ();

NF_nFCE_H(); /* H{JH Nand Flash 59 #/

/% B85 BCC %, FHR[E] */

if(eccO==se[0] && eccl==se[1] && ecc2==se[2])
return 1;

else

return O;

2.3.6 Nand flash #5i05R 5

RZEIREL, 1813 S OOB 1) Byte6 EiZ IR FRC IR
8P block B 5

IREME: 1: ok, BLIHZFEARIC -

0: FRE OOB HIEHf.

static int NF_MarkBadBlock(unsigned int block)

{

int i;

unsigned int blockPage=(block<<5);

seBuf[0]=0xff;
seBufl 1]=0xff;
seBuf[2]=0xff;
seBuf[5]=0x44; /+* FEIRRFRIC */

NF_nFCE_L(); /* Ji% Nand Flash ,t> 7 #/

NF_CMD(0x50); /* \ C XIS

NF_CMD(0x80); /* ZiEZIE 4, ik Nand Flash 20 FR GRS #/
NF_ADDR(0x0); /* AO0~A7 fi7(Column Address) */
NF_ADDR(blockPage&0xff); /* A9-A16, (Page Address) */
NF_ADDR((blockPage>>8)&0xff); /* A17-A24, (Page Address) */
NF_ADDR((blockPage>>16)&0xff); /* A25, (Page Address) */

/* 5 OOB 4k */
for(i=0;i<16;i++)
{

NF_WRDATA(seBufl[i]);

NF_CMD(0x10); /* ZEHEm4L #/
/* %1% NandFlash & IF */

for(i=0:i<10;i++); /* tWB = 100ns. */
NF_WAITRB();



}

/#13% NandFlash I BARES #/

NF_CMD(0x70);

for(i=0;i<3;i++); /* twhr=60ns */

if (NF_RDDATA()&0x1)

{
NF_nFCE_H(); /* B{H Nand Flash 32 1%/
return O;

} else {

NF_nFCE_H(); /* EXJ¥ Nand Flash 1% */

}

return 1;

2.3.7 Nand Flash £ &1t

KB R E PR TR,
ZE08H: block: 5
REME: 1. fEEHERER

0: FEERAEIRR .

static int NF_IsBadBlock(U32 block)

{

}

int i;
unsigned int blockPage;
U8 data;

blockPage=(block<<5);

NF_nFCE_L(); /* 3% Nand Flash 05 5/

NF_CMD(0x50);  /* Read OOB %{#gtk =/
NF_ADDR(517&0xf); /* AO~A7 fi(Column Address) */
NF_ADDR(blockPage&0xff); /* A9-A16, (Page Address) */
NF_ADDR((blockPage>>8)&0xff); /* A17-A24, (Page Address) */
NF_ADDR((blockPage>>16)&0xff); /* A25, (Page Address) */

/* S F NandFlash A 1F */
for(i=0;i<10;i++);  /* wait tWB(100ns) */
NF_WAITRB();

/x BEBGSEHAE */
data=NF_RDDATA();
NF_nFCE_H(); /* B{jH Nand Flash £/
/% UNER data AN Oxff Bsf, FomiZBIRER */
if(data != Oxff)

return 1;
else

return O;

2.3.8 BB TEE R AR

ZHAH: block BRE

REME: 0. HEBREEIR -

(ERIREELRE 0; ZHEERH IR NPRIC N IRSIRERE 0)



1: FCTHERR -
static int NF_EraseBlock(unsigned int block)
{
unsigned int blockPage=(block<<5);

int i;

/% QAERAZ R IR, MR [E */
if(NF_IsBadBlock(block))

return O;

NF_nFCE_L(); /* Fri% Nand Flash it/

NE_CMD(0x60); /* B 5 */

NF_ADDR (blockPage&O0xff); /* A9-A16, (Page Address) , J&:F= T B/
NF_ADDR((blockPage>>8)&0xff); /* A17-A24, (Page Address) */
NF_ADDR((blockPage>>16)&0xff); /* A25, (Page Address) */
NF_CMD(0xd0); /* ZEEE w4, FIGHES */

/* S81F NandFlash & 1T */
for(i=0;i<10;i++); /* tWB(100ns) */
NF_WAITRB();

1 B EIR S */

NF_CMD(0x70);

if NF_RDDATA()&0x1)

{
NF_nFCE_H(); /* B{JH Nand Flash j2&H1*/
NF_MarkBadBlock(block); /# FRic RHERER */
return O;

} else {
NF_nFCE_H(); /* B{JH Nand Flash j2&H1*/

return 1;
}
2.4 FB—RERIEH

2.4.1 NandFlash 52 5 3= bR &0 AR
SEUI: block S5
srcAddress SDRAM HHEIEAZ iR 1
fileSize ZhE 5 IR
RENAE: TC
void K9S1208_Program(unsigned int block, unsigned int srcAddress, unsigned int fileSize)

{
nt 1;
int programError=0;
U32 blockIndex;
U8 *srcPt, *saveSrcPt;

srcPt=(U8 *)srcAddress; /* SRR IAHITE */
blockIndex = block; /* ZR5 */



while(1)
{

saveSrcPt=srcPt;
/AL FIHOR IR, PR SHTER */
if(NF_IsBadBlock(blockIndex))

{

}

blockIndex++; /* B F—"H #/

continue;

/% ARG Z R, WS HERER, SRR AT, B Z Rk
if(INF_EraseBlock(blockIndex))

{

}

blockIndex++; /* B F—"H #/

continue;

[ H—E, —BRE 32 T ¥
for(i=0;i<32;i++)

{

}

1% 5 AN—"T1, ISR HIEE, (5105 HHiR
if(INF_WritePage(blockIndex,i,srcPt))
{

programError=1;

break;
}
[+ AEREEIES, U S AL E N L 1 TURR, BN — TGS +/
srcPt+=512;
/% QR E MR R SO, dREE; I RS #/
if((U32)srcPt>=(srcAddress+fileSize))

break;

/ARG — B, A3 — T R, WSS ALK E 5% R 2 /i, HF Bk L aisk +/
if(programError==1)

{

}

blockIndex++;
srcPt=saveSrcPt;
programError=0;

continue;

1 QR E R RS SO, dRak; I RS+
if((U32)srcPt >= (srcAddress+fileSize))

break;

x GNRIEH 5 R, RS T — 1k #/

blockIndex++;



3 % U-BOOT X/ Nand Flash #9% #%

3.1 U-BOOT %f M Nand Flash B31HI=C#F

3.1.1 M Nand Flash /557 U-BOOT HJE 2|7 2E

1. Bif 4K f0 ]

5 S3C2410 #ELE AL Nand Flash & 5 (BCE A 4 TAZ)H7EF B HR0X &), S3C2410 [ Nand Flash i 2%
H—MFRFRBITIEE, 7£ S3C2410 L /5, Nand Flash ¥l #8 % B 3h B9 Nand Flash | HIHT 4K 2R 2] 4K IER
RAM A1, 4 0x00000000 % & [NEE RAM KL IEHHE, CPU M AER RAM ] 0x00000000 7 & IR E 5 - 13X
BAREREF T -

BFATRETRNTIE, BIEHEZ OSSR F HE Nand Flash fHT 4K H -

2. BThEFF RO ZHE

F1F Nand Flash #5128 M Nand Flash F#§#2 % N %8 RAM FACHS 2 FR A, FT LA, 28R s RIS AR 4K B, 3%
TTAFSE R S3C2410 B2 ML E DL IE B 5B (UBOOT) I 4 58 70 # % RAM #3217 - LL UBOOT M, Aij 4K
SERUA B TAE, DS PUER 4 1 2.2 779

3.1.2 ¥4 Nand Flash S30E5 5589

B SE1E include/configs/crane2410.h /il A CONFIG_S3C2410_NAND_BOOT, {1 F:
#define CONFIG_S3C2410_ NAND_BOOT 1

¥ M Nand Flash /250

1. 4T Nand Flash ¥J46 1t

N HEASFE cpu/arm920t/start.S

#ifdef CONFIG_S3C2410_NAND_BOOT
copy_myself:

mov rl0, Ir

1dr sp, DW_STACK_START @ ZZZER[AHE IR I
mov fp, #0 @I MiITEH F 1 an
bl nand_reset @BkEIE AL C RELEHAT

DW_STACK_START:
.word  STACK_BASE+STACK_SIZE-4

2. nand_reset C fLi%
TR # I 7R /board/crane2410/crane2410.c #
void nand_reset(void)
{
nt1;
/* B Nand Flash #5385 */
rNFCONF=(1<<15)I(1<<14)I(1<<13)I(1<<12)I(1<<1 I(TACLS<<8)I(TWRPHO<<4)[((TWRPH1<<0);

/* %5 Nand Flash .0y v ZiEE L4 #/
NF_nFCE_LJ();

NF_CMD(0xFF);

for(i=0; i<10; i++);

NF_WAITRB();



NF_nFCE_H();

3. M Nand Flash 3% UBOOT #5 1 ] RAM
@read U-BOOT from Nand Flash to RAM
ldr r0,=UBOOT_RAM_BASE @ %& % 1 1~2%{: UBOOT 7£ RAM F HEL i b ik

mov rl, #0x0 @ ¥ E 2 M54 Nand Flash FEIAHIHE

mov 12, #0x20000 @ ZE S 3154 UBOOT KK % (128KB)

bl nand_read_whole @ YEH nand_read_whole(), % BREUE board/crane2410/crane2410.c
tst 10, #0x0 @ TSR pRE R EME D 0,8 R T 5.

beq ok_nand_read @ HUTNAF LR

4. M Nand Flash F{EEHR LA 2] RAM H
int nand_read_whole(unsigned char *buf, unsigned long start_addr, int size)

{

int1, j;

/x QAR AR A B AR 512 F 17 (1 TOAMEEL, LR [EFHRCE */
if ((start_addr & NAND_BLOCK_MASK) Il (size & NAND_BLOCK_MASK)) {
return -1;

/* #03% Nand Flash */
NF_nFCE_LJ();
for(i=0; i<10; i++);

i = start_addr;

while(i < start_addr + size) {
/¥ A ¥/
rNFCMD = 0;

/B NEEUHE
rNFADDR = i & Oxff;
fNFADDR = (i >> 9) & Ox({f;
rNFADDR = (i >> 17) & Oxff;
rNFADDR = (i >> 25) & Oxff;

NF_WAITRB();

[ B —TU(512 FF77) */

for(j=0; j < NAND_SECTOR_SIZE; j++, i++) {
*buf = '!NFDATA & 0xff);
buf++;

/* {5 13X 5l Nand Flash */
NF_nFCE_H();

return O;



5. AW A IR
FERAM HHIRT 4K 5 NESH AT 4K 2EAT HURR, AR S22 AR, RIS i,

ok_nand_read:

mov 10, #0x00000000 @NE RAM R IEHHE
1dr r1, =UBOOT_RAM_BASE @UBOOT 7£ RAM H HFE i Hb ik
mov r2, #0x400 @ LB 1024 IR, BHIK 4 7719, 4 bytes * 1024 = 4K-bytes

go_next: @ [LEZ 1024 IR, BHR 4 NF0
Idr 13, [10], #4
Idr r4, [r1], #4
teq 13,14
bne notmatch
subs 2, 12, #4
beq done_nand_read
bne go_next

notmatch:
I:'b 1b
done_nand_read:
mov pc, r10

3.2 U-BOOT %} Nand Flash i & H 3%

£ U-BOOT NXf Nand Flash #1357 =2 AE AT AT T SLEI% nand flash FJ#EE < X nand flash SEFAT AR <
2%: nand info - nand device - nand read - nand write - nand erease - nand bad -

MR EEZEHAREEME . struct nand_flash_dev ~ struct nand_chip- BIEAFEEZEROGRES - FEER -
W& ID - VO A& WEFE R J5E & BN nand flash FHATHRAER HEIHFEE -

3.2.1 FEHELEHINE

1. struct nand_flash_dev g 4514

RS include/linux/mtd/nand.h 9 5€ X, F include/linux/mtd/nand_ids.h FIHI{E -
struct nand_flash_dev {

char *name; 15 R AR *

int manufacture_id; T HID

int model_id; /R ID #/

int chipshift; /* Nand Flash #ihi- {7 £¢ +/

char page256; [* RREE 256 F T —T0- 1: 2&; 0: o */

char pageadrlen; * SER— IR A TR ZE NFADDR &£ JLIk - */
unsigned long erasesize; /* —{XKIRIEFRA] LIRFRZ DFT */

int bus16; FE R 1600, 1 & 0. & ¥

};

2. struct nand_chip B 4514

ER G5 LE include/linux/mtd/nand.h F 7€ Y. ZEEF AR Y H — Nand Flash B & %4H:
struct nand_chip nand_dev_desc[CFG_MAX_NAND_DEVICE];

A LE nand_probe() X HaH TR IR L.

struct nand_chip {

int page_shift; /* Page Mtk %L */
u_char *data_buf; /¥ AR YRS H A — DU */
u_char *data_cache; [+ B R — TR */

int cache_page; /% _EIREBAERI TS */



u_char ecc_code_buf[6]; /* ECC K5 H5 i/
u_char reserved[2];

char ChiplD; /%A ID 5 */

struct Nand *chips; /* Nand Flash /th 912, FRLFF LR H— & &/
int chipshift;

char* chips_name; /* Nand Flash ;0> 7 £ 77 */

unsigned long erasesize; /* HHEE FIR/N */

unsigned long mfT; /%] F 1D */

unsigned long id; /* 15 1ID */

char* name; 1% ARG IR */

int numchips; /* F JLH Nand Flash .05 5 #/

char page256; % — DR 256 711, B2 512 717 */

char pageadrlen; /x TR K */

unsigned long IO_ADDR; /* F T % nand flash 17 Stk R EAZ L */
unsigned long totlen; /* Nand Flash /&3t K/ */

uint oobblock; /¥ —THIR/N o 5K nand flash 79 512 */
uint oobsize; /* spare array K/|N o ZX3K nand flash 77 16 */
uint eccsize; /¥ ECC R/ */

int bus16; /bR R TR 6L, 10 & 0 7 %/

|5
3.2.2 XFFRm-$ R U

1. nand info/nand device
ThEE: B R EI nand flash 5> F{E S -
PR 0 R0 R GRS E T

static void nand_print(struct nand_chip *nand) ;

2. nand erase
Ihee: EERYEE S L AEUE -
PR FH 5 R U0 R G5BT

int nand_erase(struct nand_chip* nand, size_t ofs, size_t len, int clean);

3. nand bad

IhRE: EoRIRBR .

BRECR R A W0 N SR E I0F):

static void nand_print_bad(struct nand_chip* nand);

int check_block (struct nand_chip *nand, unsigned long pos);

4. nand read
IhfE: 3 nand flash 7 5 %] SDRAM
BRECR FH 26 R 0K GRAE S )
int nand_rw (struct nand_chip* nand, int cmd,size_t start, size_t len, size_t * retlen, u_char * buf);
static int nand_read_ecc(struct nand_chip *nand, size_t start, size_t len,
size_t * retlen, u_char *buf, u_char *ecc_code);
static void NanD_ReadBuf (struct nand_chip *nand, u_char * data_buf, int cntr);
READ_NAND(adr);

5. nand write
IhEE: M SDRAM F#IEZE nand flash 7 -
PR ¢ R U0 R (R BT



int nand_rw (struct nand_chip* nand, int cmd,size_t start, size_t len, size_t * retlen, u_char * buf);
static int nand_write_ecc (struct nand_chip* nand, size_t to, size_t len,

size_t * retlen, const u_char * buf, u_char * ecc_code);
static int nand_write_page (struct nand_chip *nand, int page, int col, int last, u_char * ecc_code);
WRITE_NAND( , adr);

3.2.3 U-BOOT 3¢#F Nand Flash i< fE 89
1. B A E LT
7£ CONFIG_COMMANDS H, T CFG_CMD_NAND 2.
#define CONFIG_COMMANDS \
(CONFIG_CMD_DFL |\
CFG_CMD_CACHE A

CFG_CMD_NAND I\
[*CFG_CMD_EEPROM [*#/\
/*CFG_CMD_I2C /A
/*CFG_CMD_USB I*/\

CFG_CMD_PING I\
CFG_CMD_REGINFO [\
CFG_CMD_DATE I\
CFG_CMD_ELF)

#if (CONFIG_COMMANDS & CFG_CMD_NAND)

#define CFG_NAND_BASE 0x4E000000 /* Nand Flash %l #57E SFR [X I3 7 itk +/
#define CFG_MAX_NAND_DEVICE 1 /* T FFHIBAE Nand Flash 48 +/

#define SECTORSIZE 512 /%1 TR/ */

#define NAND_SECTOR_SIZE SECTORSIZE

#define NAND_BLOCK_MASK (NAND_SECTOR_SIZE — 1) /* TUf#H */

#define ADDR_COLUMN 1 /% —5F7H) Column itk */

#define ADDR_PAGE 3 /¢ 3F TSR, A9-A25%/

#define ADDR_COLUMN_PAGE 4+ EAE4FIR TR RE

#define NAND_ChipID_UNKNOWN 0x00 /* RESHAIID 5 */
#define NAND_MAX_FLOORS 1
#define NAND_MAX_CHIPS 1

/* Nand Flash i & /2 K25 O REL */

#define WRITE_NAND_COMMAND(d, adr) do {NFCMD = d;} while(0)
#define WRITE_NAND_ADDRESS(d, adr) do {-NFADDR = d;} while(0)
#define WRITE_NAND(d, adr) do {INFDATA = d;} while(0)
#define READ_NAND(adr) (tNFDATA)

#define NAND_WAIT_READY(nand)  {while(!(t!NFSTAT&(1<<0)));}
#define NAND_DISABLE_CE(nand) {-NFCONF I= (1<<11);}

#define NAND_ENABLE_CE(nand) {-NFCONF &= ~(1<<11);}

/% R —4H#EXT Nand Flash TEAL */
#define NAND_CTL_CLRALE(nandptr)
#define NAND_CTL_SETALE(nandptr)
#define NAND_CTL_CLRCLE(nandptr)
#define NAND_CTL_SETCLE(nandptr)



/% f1F Nand Flash B35 */
#define CONFIG_MTD _NAND_VERIFY_WRITE 1

#endif /* CONFIG_COMMANDS & CFG_CMD_NAND*/

2. i\ B ©B) Nand Flash 0> F & &
7E include/linux/mtd/ nand_ids.h HF IS 40 N 45 A8 AR A T IE 4G
static struct nand_flash_dev nand_flash_ids[] = {

{"Samsung K9F1208UOB", NAND_MFR_SAMSUNG, 0x76, 26, 0, 4, 0x4000, 0},

IXFEXS F1%3K Nand Flash .65 BHRIEA BEIERRTT -

3. %%'5 B ./ Nand Flash ¥JI 1L BT
1F board/crane2410/crane2410.c FF I nand_init()REL.
void nand_init(void)
{
/* ¥4E 1Y Nand Flash #Efil#8, L) Nand Flash ith 7~ */
nand_reset();
/* 18 FH nand_probe()JRA&IN N F 257 #/
printf ("%4lu MB\n", nand_probe(CFG_NAND_BASE) >> 20);
1
L REE SR B # start_armboot() Y FH.

4 # Linux Xf Nand Flash #) 3% #F
4.1 Linux F Nand Flash J§HxX &

4.1.1 Nand Flash &5 R 55 W E & R R

struct mtd_partition partition_info[ ]
——> struct s3c2410_nand_set nandset
——> struct s3c2410_platform_nand superlpplatfrom
——> struct platform_device s83c_device_nand
& G RIE S5 H 8 name F B 69 By 46 1Al "s3c2410-nand ", &6 H 5 Nand Flash % &3 5 2 B b
struct device_driver $ 79 ¥ 6 name F £ 48 Fl, Bl % platfrom bus R F L FRERE].
—> struct platform_device *smdk2410_devices[ ]

4.1.2 Nand Flash #8100 $iF 25 & KR

struct device_driver s3c2410_rand_driver
—>struct device *dev

ZRIEM B AR R
—>struct platform_device *pdev
—>struct s3c2410_platform_nand *plat
—>struct s3c2410_nand_set nset
——>struct mtd_partition

4.1.3 HRERGVHITSELE IR R

struct mtd_info



B8 priv g @ chip
——>struct nand_chip
E 8 priv 3% @) nmtd
——>struct s3c2410_nand_mtd
T & $3c2410_nand_info ¢ — M F K&
——>s3¢2410_nand_info
B % A Nand Flash% & 3R 5h 6946 A 338 45 4, /£ Nand Flash 1% & 3R 3h /2 AHAS 4 =2 4] .

——>struct device

4.2 Linux T Nand Flash IRz = EHIE VLB

4.2.1 s3¢c2410 EH 1A

1. s3¢2410_nand_set
struct s3c2410 nand_set {

int mr_chips; /* SR %R */
int m_partitions; /* 4-R&$ B */
char *rame ; /* BA LR */
int nr_map; /[* Tk, REZEHFINYWEGSA %E */

struct mtd_partition partitions; /* PRHE */

}s

2. 83¢2410_platform_and
struct s3c2410_platform_nand {

/* timing information for controller, all times in nanoseconds */

int tacls; /* M CLE/ALE A #%| nWE/nOE & B8] */
int twrphO; /* nWE/nOE &4 4 2L 8t 8 */
int twrphl; /* M3 CLE/ALE %] nWE/nOE <& sh &g Bt a] */

int nr_sets; /* 4% 8 */
struct s3c2410_nand_set sets; /* £&F & */

/* RESRATHBFARZES */
void (*select_chip)(struct s3c2410 nand_set , int chip):

}s

3. s3c2410_nand_mtd
1E drivers/mtd/nand/s3¢2410.c 7,
struct s$3c2410 nand mtd {

struct mtd_info mtd; /* MID 1z & */

struct nand_chip chip;  /* nand flash & H1Z & */
struct s3c2410_nand_set set; /* nand flash & & */
struct $3c2410_nand_info *info; /* nand flash {3 & */
int scanres;

}s

4. s3¢2410_nand_info
struct $3c2410_nand_info {
/* mtd info */

struct nand_hw_control controller; /* B AFEH K *
struct $3c2410_nand_mtd *mtds; /* MID % &% */

struct s3c2410_platform_nand platform; /* Nand % &% F4& */



/* device info */

struct device *device; /* &k A 2/

struct resource *area; /* wRASH 4/

struct clk *clk; /* Mnd Flash Bt4f */

void __iomem *res:; /¥ FhHRAMN (nap B89 F E k) */
int mid_count; /* MID& % B */

unsigned char is_s3c2440;

}s

5. struct clk
1£ arch/arm/mach-s3c2410/clock.h FF
struct clk {

struct list_head list; /* clock 7| &4 & */
struct module *owner ; VAV X% */
struct clk *parent; /* L& & */
const char *name ; /* & AR */
int ids /* 5 */
atomic_t used; /" A% R F gk */
unsigned long rate; /¥ BH4bik R */
unsigned long ctrlbit: /* =44z */
int (*emmble)(struct clk *, int enable): /* ClockdTHZ % */

}s
4.2.2 Linux B8

1. device_driver
include/linux/device.h
struct device_driver {

const char * mame; /* BH LML Y/

struct bus_type * s [/ BRAEM </

struct completion unloaded: /* #HF B FapLH */
struct kobject kobjs /* sys P eyt */

struct klist klist devices; /* % &% & */
struct klist_node knode_bus; /* E&&E L& */
struct module * awner:/* FFRZE */

/* REBHBRFE */

int (*probe) (struct device * dev); /* #EM&%& */

int (*remove) (struct device * dev); /* #&&& */

void (*shutdown) (struct device * dev); /* XH&%& */

VAlF:¥ X & */

int (*suspend) (struct device * dev, pm_messag t state, u32 level);

int (*resume) (struct device * dev, u32 level); /* %k & */

}s

2. platform_device
include/linux/device.h
struct platform_device {

%=

name; /* %Ak */

const char

u32 id; [*BERT, 1RSI LFERRS ARG Y/
struct device dev; TSy
u32 num_resources; /* (ﬁ{’}?‘%{ */

struct resource * resource; /* WikH & */



}s

3.

resource

struct resource {

}s

4. device

const char name;
unsigned long start, end;
unsigned long flags:

/* BRER */
[* LB RIZE T/
/T ORRERE */

/* WRAEFRM PR E, LERBT ¥/

struct resource *parent, *sibling,

include/linux/device.h

struct device {

}s

struct klist
struct klist node

*child;

klist children; /*
knode_parent; /*

EREFNRFOHZTIR ¥/
Lk tE R */

struct klist node knode_driver; /* R Rt/

struct klist_node knode_bus; /¥ BAREE */

struct device parent; /* L¥E */

struct kobject kobj; /* sysE B */

char bus_id[BUS ID SIZE];

struct semaphore sem; /* Ay BHhyiz5E */

struct bus_type ™ bus; /* BRAREKA */

struct device_driver *driver; /* R GIR Y */

void *driver_dat; /* R GH A B */

void *platform_data; /* F& 45 T 94IE, A device M SIRHFKRYG */
void *firmare_data; /* B35 6943, A device B RBFHRE */
struct dev_pm_info power; /* R BRERERE S */

ub4 *dma_mask /* DMAKS AL, */

u64 ccherent_dma_mask;

struct list_head dma_pools; /* DMA% i3 */

struct dma_coherent_mem *dma_mem; /* £ %4:DMA R G o)A E */

void (*release)(struct device *

5. nand_hw_control
include/linux/mtd/nand.h

struct nand_hw_control {

}s

6.

spinlock_t lock: /*

dev);

/* BERRET R Y/

Baesl, A TR HES */

struct nand_chip *active; /* E/&Z 3 MID & & */
wait_queue_head_t wq; Val—-3'87

nand_chip

include/1inux/mtd/nand.h
struct nand_chip {

void __iomem

void __iomem

*IO_ADDR_R; /* 133t */
*TO_ADDR_W; /* B3k */

*/



[t FARIE

u_char (*read_tyte)(struct mtd_info *mtd); /* =—AFF */

void (*write_byte)(struct mtd_info *mtd, u_char byte); /* B—AF% */

/* RFHBRAE Y/

ul6 (*read _word)(struct mtd_info mtd); /* #&—A%F */

void (*write_word)(struct mtd_info *mtd, ul6 word); /* B —/A-F */

/* buffer 34F */

void (*write_buf)(struct mtd_info *mtd, const u_char *buf, int len):

void (*read_tuf)(struct mtd_info *mtd, u_char *buf, int len);

int (*verify _tuf)(struct mtd_info *mtd, const u_char *buf, int len);

/* BBE-ABRELR Y/

void (*select chip)(struct mtd_info *mtd, int chip);

/* kTR 2/

int (*block_bad)(struct mtd_info *mtd, loff_t ofs, int getchip):

/[ WBpAREBRAE 4/

int (*block_markbad)(struct mtd_info *mtd, loff_t ofs);

/* AR SRR S/

void (*mwcontrol)(struct mtd_info *mtd, int cmd);

/* BB EERE S/

int (*dev_ready X struct mtd_info *mtd):

[* A RERE Y/

void (*cmdfurc) (struct mtd_info *mtd, unsigned command, int column, int
page_addr);

/* FERaAETR )

int (*vaitfunc)(struct mtd_info *mtd, struct nand _chip *this, int state):

/* THAE BCC A3k */

int (*calculate_ecc)(struct mtd_info *mtd, const u_char *dat, u_char

*ecc_code):
/* BIEABESE */
int (*carrect_data)(struct mtd_info *mtd, u_char *dat, u_char *read_ecc,

u_char *calc_ecc);

/* F R B4 ECC */

void (*emable_hwecc)(struct mtd_info *mtd, int mode);
[* BB */

void (*erase_cmd ) struct mtd_info *mtd, int page);
JomEERA 7/

int (*scan bbt)(struct mtd_info *mtd);

int eccmode ; /* BCCH R */

int eccsize; /* EC THAME R F T4/

int eccbytes; /* ECC By F ¥ 3 */

int eccsteps; /% BCC At A&y */

int chip_delay; /* S H 69%ERFH */

spinlock_t chip_lock; /* &Kk 7 1F6y 854t */
wait_queue_head_t wq; /* R EFFRT] 4/
nand_state_t state; /* Nand Flash’R& */

int page_shift; /* T A&#% 424, BP column duhk{z 4% */
int phys_erase_shift; /* 3h&#%69424%, BP columnFr | — e bikb{zdy */
int bbt_erase shift; /* 3R3p W & e9irdk */

int chip_shift; /* %8 kR & £693batiasgk */

u_char *data_buf; /* HIEFELFR */

u_char *oob_buf; /* cob&FR */

int oobdirty; /* cobZNFREREEFFEEH ML */
u_char *data_poi; /* HIEZFRIE4H */

unsigned int options: /* SR ERBR Y/

int tadblockpos;/* 3RAR T F WA OB P9z & */

int numchips; /* SR A% */



unsigned long

chipsize; /* A %A$ARAF, —AKHHKR] */

int pagemask: /" HANEA REOBART, BLIEREEISRESZ AT ¥/
int pagebuf'; [ EREFR TGRS %/

struct nand_oobinfo *autooob; /* oob{z & */

uint8 t “bbt ; /* BT ER */

struct nand_bbt_descr  *bbt_td; /* IR ERMEGRE */

struct nand_bbt_descr  *bbt _md: /* IRk R4EGAGE 4/

struct nand_bbt_descr  *badblock_pattern: /* IR3ki&MAER */
struct nand_hw_control *controller; /* B #-iE#] */

void

“privi /* RHKELEH /

/* #ATH AR R E ¥/

int
status, int page):

}s

7. mtd_info

(*errstat)(struct mtd_info *mtd, struct nand chip *this, int state, int

include/1inux/mtd/mtd.h

struct mtd_info {
u_char type;

AT EL "/

u_int32_t flags; /* & &ArEiL4 */
u_int32_t size; /* EHEEZEOKR S/
u_int32_t erasesize; /* #&k3rbg R | */

u_int32_t oobblock; /* 00B3&y K >, 4e. 512 A~F ¥ A —4~00B */
u_int32_t oobsize; /* OOB##E&y K v, 4=:— /N 00B3RA 16 NF ¥ */
u_int32_t ecctype; /* BCCABhagEA */

u_int32_t eccsize; /* BCCAL &) K /] */

char *name;

int index;

/* LA */
T */

/* oobinfo 13 &, € 7 ¥Ai@ i& MEMSETOOBINFO ioctl 44 k% & */
struct nand_oobinfo oobinfo;
u_int32_t oobavail; /* OOBR&JA X F F I, A XA %= =/

/* BABEERYREE */
int numeraseregions;

struct mtd_erase_region_info *eraseregions;

u_int32_t bank size; /* &% */

/[ ERRE Y/

int (*erase) (struct mtd_info *mtd, struct erase_info *instr);
/* @ EANPATRAGILE */

int (*point) (struct mtd_info *mtd, loff_t from,

size_t len, size_t *retlen, u_char **mtdbuf);

/* mikidae */

void (*unpoint) (struct mtd_info *mtd, u_char * addr, loff t from, size t len);

[ /R "/

int (*read) (struct mtd_info *mtd, loff t from, size t len, size t *retlen, u_char *buf);
int (*write) (struct mtd_info *mtd, loff_t to, size_t len,

size_t *retlen, const u_char *buf);

/* ® ECCHy 6%/ B Ak */

int (*read_ecc) (struct mtd_info *mtd, loff t from, size t len, size_t *retlen,

u_char *buf, u_char *eccbuf, struct nand oobinfo *oobsel);

int (*write_ecc) (struct mtd_info *mtd, loff t to, size t len, size_t *retlen,

const u_char *buf, u_char *eccbuf, struct nand_oobinfo *oobsel);



/* # OOB &% 6913/ 5 3 4F */

int (*read_oob) (struct mtd_info *mtd, loff_t from, size_t len, size_t *retlen,
u_char *buf);

int (*write_oob) (struct mtd_info *mtd, loff t to, size_ t len, size_t *retlen,

const u_char *buf);

/* RBGERPFREERG T X Y/
int (*get_fact prot_info) (struct mtd_info *mtd, struct otp_info *buf, size t len):
int (*read_fact prot_reg) (struct mtd_info *mtd, loff_t from, size_t len,

size_t *retlen, u_char *buf);
int (*get_user_prot_info) (struct mtd_info *mtd, struct otp_info *buf, size_t len);
int (*read user prot_reg) (struct mtd_info *mtd, loff t from, size_t len,

size_t *retlen, u_char *buf);
int (*write_user_prot_reg) (struct mtd_info *mtd, loff_ t from, size_t len,

size_t *retlen, u_char *buf);

int (*lock_user_prot_reg) (struct mtd_info *mtd, loff_t from, size_t len);

/* 4k readvAe writev 77 ik */
int (*readv) (struct mtd_info *mtd, struct kvec *vecs, unsigned long count,
loff_t from, size_t *retlen);
int (*readv_ecc) (struct mtd_info *mtd, struct kvec *vecs, unsigned long count,
loff_t from, size_t *retlen, u_char *eccbuf,
struct nand_oobinfo *oobsel);
int (*writev) (struct mtd_info *mtd, const struct kvec *vecs,
unsigned long count, loff t to, size t *retlen):
int (*writev_ecc) (struct mtd_info *mtd, const struct kvec *vecs,
unsigned long count, loff_t to, size_t *retlen,
u_char *eccbuf, struct nand_oobinfo *oobsel);
/* B EAE T/

void (*sync) (struct mtd_info *mtd);

* SR EIFHG /AR
int (*lock) (struct mtd_info *mtd, loff_t ofs, size_t len);
int (*unlock) (struct mtd_info *mtd, loff t ofs, size t len);

/* wIRE M */
int (*suspend) (struct mtd_info *mtd):
void (*resume) (struct mtd_info *mtd):

/* IR B IR */
int (*block_isbad) (struct mtd_info *mtd, loff t ofs);
int (*block_markbad) (struct mtd_info *mtd, loff t ofs);

/* E R A8 Fe F A */

struct notifier_block reboot_notifier:
void *priv; /* K &IELEH */
struct module *owner; /* BIRFTH X */

int usecount; /* & A X% */
}s

4.3 Linux F Nand Flash ZEzhi7BH



4.3.1 XZ 4 driver_register

i@t module_init(s3¢2410_nand_init);7E M Nand Flash 285, £ s3¢2410_nand_init ()@ driver_register()/{E£f
s3c2410 nand_driver IRZHAET . W1 N

static struct device_driver s3c2410_rand_driver = {

.name = "s3c2410-rand",
.bus = &platform_bus_type, /* f& drivers/base/platform.c ¥ & L */
.probe = s3c¢2410_rand_probe,
.remove = s3c2410_rand_remove,
}s
4.3.2 W& probe

JEJEMHEG Nand Flash BR#H A2 5+, probe F VN s8¢2410_nand_probe(). s3c2410_nand_probe ()& 8 A
s3c24xx_nand_probe(). 7E1% RELH, #*info £/ Nand Flash JX 51 FIRAE B3R 4514, 1853 dev_set_drvdata(dev,
info)#f*info fR 7 7E*device ffJ*driver_data FH ¥ . KB @K clk_get(dev, "nand")RHL Nand Flash )& 4P if
J&, clk_use(info—>clk)3¥ hmbt 4P IR 691% M H4, clk_enable(info—>clk)F B ® /R .M B *info I L € F &,
A& e

1. i#7T request_mem_region()7 Nand Flash 2 /7 2% X 1 1/0 N A7 4E 28 8] X, 1855 ioremap () & B4 £
UL HE A [H].

2. P s3¢2410_nand_inithw() #1451t Nand Flash %23

3. 7 mtd & & ELR A 5 B A1 25 1]

4. X4 H] mtd BE, A s3¢2410_nand_init_chipO)FHTHIIRL.

5. X H) mtd XA, A nand_scan()#&M Nand Flash YA nand_scan() R ELE drivers/mtd/nand/nand_base.c
TE AL R EEIVEH VTR L struct nand_chip H—Y£75 %, 3£ M Nand Flash F 20 A 1D, HWIER1L struct
mtd_info AT IE.

6. X 4 B mtd & IMAED X R

7. R EE L mid 75,5 4 $UT.

4.3.3 2464 Nand Flash £ &2

$3¢2410_nand_inithw()ER {2 ¥J1A 1L Nand Flash ¥ 2%, 1815 % & Nand Flash #2537 77 25(S3C2410_NFCONF)>£
SERL, X B B AR YE S3C2410 B PCLK 718 H tacls, twrphO DL twrph1 {H.

4.3.4 BBk a

$3¢2410_nand_remove() = & & P FEFRIT # device 2 OIK A A B SE A EZ TAER:
1. #8+device fJ*driver data FHB E =.
2. B mtd & (E B
3. B clk BEUR.
4. 3837 iounmap() B B 1k [F].
5. BEAR B E Y /O A7 BER.
6. B & FAE FdE *info (25 [A].

4.3.5 Nand Flash 25527464

$3¢2410_nand_init_chip()#J 451 struct nand_chip H F— L= EFEF LU 7 & P B AN ES
1. 83¢2410_nand_hwcontrol(); i {324
2. 53¢2410_nand_devready(); % 72 S UER I
3. 53¢2410_nand_write_buf(); 5 —1* buffer £/ nand flash
4. s3¢2410_nand_read_buf(); 2—]* buffer £ nand flash
5. s3¢2410_nand_select_chip(); EEERRES A
AR CFF ECC MRS IR B AN N JiT4:



1. s3¢2410_nand_correct_data(); 181d ECC 4% (EETE
2. s3¢2410_nand_enable_hwecc(); /24 ECC a2
3. 83¢2410_nand_calculate_ecc(); 1145 ECC %

4.3.6 £ Nand Flash

4%} nand flash f15% 8 3£ (nand flash £E/dev N B FISCEH) HUUT R G read(), BLAERA X RGTHRHZ
BT IRIRVER. £ struct mtd_info ¥ 49 read 7 % , i1 28 8 A % 204 nand_read(), &
drivers/mtd/nand/nand_base.c ¥ & 3L .nand_read()# A nand_do_read ecc(), #4714 1F. £
nand_do_read_ecc()X# ¥, £ £ Tt T /LA T4k .

1. 429 M & nand flash3&3h P 2t struct nand_chip & #,%) select_chip % i%, B
$3c2410_nand_select_chip()#%4F ZE/FGMID S A .

2. &AM A struct nand_chip P £ 484 697 % cmdfunc & %1% 474 %] nand flash.

3. 2AMA & nand flash 3R # F 3t struct nand_chip & # 4 read_buf(), Bf s8c2410_nand_read_buf()
M Nand Flash 8943 4] & 69 3035 3 A 5 P 1% & 438

4. e RH LE 1, 2B E nand flash 383 F 3t struct nand_chip & #,89
enable_hwecc,correct_data VA& calculate_ecc 7 ik, # 17438 ECC &2 % -

4.3.7 & Nand Flash

2% nand flash FA1% #5 3L (nand flash 7E/dev I XF R F SO HUAT RGEVE F write(), BUAE R S RS HAHZIE &
AT ARVERT, 28R struct mtd_info ¥ write 7 &, ffi18: 4 A A X4 A nand_write(),Z A A K Ik
drivers/mtd/nand/nand_base.c ¥ & 3L. nand_write()¥f nand write_ecc(),# AT B #4F. £
nand_do_write_ecc() X & ¥, L8 TR+ T LA T4F .

1.

48 & nand flash 383 F 3t struct nand_chip & # 89 select_chip 7 ik, BF
$3c2410_nand_select_chip()#% 4% ZE/FGMID S A .

7 A nand_write page() 5 —/T .
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