BRAR Lmux
. HRARFR







EHEM%BE (CIP) HUiE

A Linux MR EEFM / FHRLgmE. —Ibu:
N B R EL H RikE,  2008.8
ISBN 978-7-115-18262-3

[. Wk II. F-- 1. Linux #81ERG—REFEI—H
AFM V. TP316.89-62

rh [ A B 0 CIP i i % (2008) & 082991 5

HERE

ABATAAT BAR Linux REFF KSR, WERE RS LZE GUI N K577 HiE, P2 b
Linux $4E RG02238 RS TR BOE, A GRIEHT T E M EERN IR X %iF TRAVETRE .
Makefile . ARM JL4if4%5), BEMFHBAEHAEH KoL (REFE T % LM, tutn UART, P°C. LCD %),
U-Boot. Linux W4T, BELERBH, RICHRERE (AL FEFHH busybox. glibe. HIVEBR S ST,
WRBREAR CHLInvEN kedb 0T . HREIWZ), WHFEFME KB (LED. #8. §RH0. MR, i
#. SD . LCD A1 USB 4%), GUI RZ&MBH (B&F/ GUI &R%i: 2T Quopia M T X), N

AP 2/ LED FFf, B AGHUHR, @ RATURE. B, 83N R5
IKENTRT, B GUI R4, HEARBAMKAR Linux REMIFRITE.

ABHBAG, TEFEWHE, EoRIBMEAR Linux B¥%E%S, BaERR, PLEBEIRARTMR
AR E, FFRA KB .

# A Linux [ A7 & &£ F it

¢ H F FHARWL
TEmEE

o ANRIBHE BB HBRAET WXy #5145
%% 100061 HFE{  315@ptpress.com.cn
FI4E  http://www.ptpress.com.cn

Jb B F & DR ENRI
& JFA: 787x1092 1/16
Esk: 37.25
FH: 908 TF 2008 48 HE 1 [
EN%: 1-4000 Mt 2008 4F 8 HALHTEE 1 RENRI

ISBN 978-7-115-18262-3/TP
EMT: 69.00 7T (FEHD ‘
EREMLE. (010)67132692 ENEREHLZ: (010)67129223
BB E: (010)67171154




HHRAA

A Linux fEA RS ER BHRGE . FRERE, HERKRAR Linux A RAE. 92
HERECEE, BEAE. FASEPRB ST ER, s NSRRI
KRR IR, LMEFAB], FIFNERIZFRIER W KE, BERL—BRREN: EL2RH
Eﬁﬁﬁmﬁﬁ?@%,%ﬁﬁ%ﬁﬁ%ﬂﬁﬁ%ﬁ&ﬁﬁ#

MR T AR Linux HIROEZ, FROEAERET wBRO5REH: RTRE4, =%
RATHREM. NTHETFNHEEERETE (L& Bootloader. 45HFR % s
MERHEF) BN, S TEMNEEREFREDEBERETFRION, N i%E 1518 i Bk E
K, BEMESHEBIEFM, &2EMAESRA R EREREE: R AVER.

[FIRE, T AR BEA: B3 AL %% B R AL N, X FARMAL Ge 8 il CHLtm 51 3481 4
FERE— P25 “HHRAERZEN” MARFEON, FERI—AEIOTINL: CRBEAGE
PERSAF I T B AR, PR eI AR B — MHE N 8 2 (K 3 R 45— 4 Bootloader, HE
MEHTHRIEREN BT, RIEFENETFERIER SN,

XFF ARSI TAERIZER AR UL, B SERR AR 2 I 7T A Rt b I B KBRS . fRZ A
KT IFRRARE 5, HRAARMMNTANT,

BT ERMMHEAMERTFR, EEEEECKEILT. THEOESENE, HHEEEY
A PR A I Linux AN TTEBE, HAASERAZE S BAR Linux [ 588,

KTAA

AA5LA 83C2410. S3C2440 FFRAR A1, MAHTHEM: b EBBATIE —&I54 TG, FIM
1 H— KA PDA. T Linux (9510 GUI &%, mﬁ&%%i ERMNBREEBREER
RIS Ttk

A4S F BB J LLUF F 5

o FARIBMEZE (AFEZE Linux A4 R B FRAGHIL),

o TFAM ERFRAFIAF G F ik B FR G S A2 IRAE



l2____#&

il

e # AKX Linux %% 69#i& ( &35 Bootloader. M 4. X% %% );

o AN Linux B 589 % B 7 xR KT F 6,

e GUI 24t9H4 (A GUI £%4: 3 F Qtopia ot F X);

o FIXBER (LIEABRRIEARF i A A2 FBEREAR ),

AP A BT AR 45 AR K 7 2O AT U, F AT R A b UL AT SRR R E,
KibEEE AR, WAIHATLIR .

ABNAERALITA

AR Linux ¥I2EE 12200, WRBRBIEZ, WEERMES EERGH#T
R, &Sk, 27 %E.

Bk CGE1EZRE 43) HRAR Linux FFRIFEHES, FEHEUTHNE.

o F1ENLAET ARM 894 A X Linux % 469 2 KA.

o F2FHMBANXFLAARIGES, OIEAEPC LLE. BE Linux B £2%, %

M P K.

o % 3FNBRALIFL L)L, Makefile 4955 A B AR P F 3|69 ARM LI5S B
AKX iR, XFT A SR E 5T e 5E T4,

o FAFALRT—HAFIMNEAILTE, iRk, HIETLE,

2k CESEZRE 143) I ARMY Ik AR RGHEMLHR, BANRNT.

A0 HSEARYE S3C2410. S3C2440 IEHE TF MBS A3 (0 ik, RIENHER
GERRFREBMEEAN]. P FHNA T ERRNREBAERAETS, 540 ULt ®) “FEEm
WEBEER) 7, X R BAlf) FRFF RN BT (0. i S SAMEE SR () 25 77 2 s Ve
B IR ] IRZMA SR “8pE” R REFERAEERK, BFE 3B, 34 Brsat.

B3R CGH15EEY 18%3) Nk AR Linux REBHELE, FEWHMBLULTHNE.

o % 15 FEASH U-Boot (€ R3] FA4Z) 4RALEM, HiE@mNBTHEHHE
T A Lt F k.

o F 16 FHLESMT NARBEMN, REFAMMEWY BT, REHKCHBIEE
F &M L.

o 17 FAEMEIKEANLT Linux XA £ %6 B FLEM—FHS 474, REHE 4
R4 BALF R LE69% 4 Busybox, A4 glibc &, B3 &EANAB X, £/ E L.
REGK. hifx—® T, A CHRGME yaffs. jifs2 X £ G5B F XA,

o FI8FENBT 3 AMLIFRIAK: printk. kgdb 48T . 1£/8 Oops 13 &#HATHR = .

FAR CGB19ZERSE 24 %) Mk AR Linux &AW T RKE, BANEWT.

58 19 TR RAENA T WP NRE . BT, 658 20 FANHT WK AHE

R G —HR B .
HA BT L6101 SE B R QAR ISR SRR P 4EH, AR5 AR TP R AR PRk
HATIE

B CGE2SHER 27 %) AMAR Linux RENHTER, TEIHEUUTHE.
o H25FMBAT —ALT Qtopia 89 GUI A%k, H BAM$£464 “Hello, world” 425 4 41
%5 . AKX GUIAEA.



i

s 3

o F20FBMT —ANAT X GUI A%, ZEFAKS KM, 5 TIAKSE LER
R L A2, HFARFBERA KA G ZE, XFTENET —AN% # Scratchbox #)
RAGGFLRE, CRME AT ARBERE G B FNE, 7 RSB &
A CARWGEET, KGR T A x86 & BHKMNFTE T E.

o F 21 ENBT LA ML EAAZFRRER, CI6HEA strace TIEIRIZ A %A Ao
155, 4% /A memwatch #2425 84 A 4 % iR , 4% ) & % 3 backtrace #= backtrace_symbols
kAL BAER .

A

B AEANK, MREE69.5 7% LED #4244 GUI £ 4.
KOFE, BNROAFRRNBREBSHRA,
MR, RERNBBA. BHM, REHTEREHE.
QI F & FTREE) 64 F L)AL,

SHABHEMA R

AHHFERLATIRE IF R W ET R, RO THA R B EEREE T K2 H,

RN R, EARBEEIEPLE T RBRIEMH IR, S, ZR®R, #&K
RES R FF S e A

FNZS 5% EHREAEEN B2E. TH. DB, MRS, B4W. fES. AR
AR Bk, FEE. BUE. WIS, BRI, RS, BEE. UM, KT A
. RS, 7RIt

BATVHABIFE T L FH KM%, Mk http://www.100ask.net, 132 7] LB 3 [ RATASH
SL[) 2 SRR i

HTKFAER, BhfEfsRfifiecst, BE RiEEREEREN. AP35 THmE
KIEk 2R 75 202 huangyan@ptpress.com.cn, XKW RKAF AL -

W #H
2008 4£ 6 A



135 WA Linux JER SRS

%IE ﬁﬁ)\i\‘,Linuxﬂ:&‘ﬁﬁ ..................................................................................................... 2
1.1 ﬁ]\iﬁfﬁ:ﬁﬁ*?ﬁ ................................................................................................................ 2
1.1.1 &Ai%%ﬂlgi}(@%‘ﬁ ..................................................................................... 2

1.1.2 &AK&*#‘J}:&E% ......................................................................................... 3

1.2 %ﬂ: ARM ﬂﬁ%gﬂ‘]ﬁ)\it Linux ?\gfﬁ ......................................................................... 5
1.2.1 ARM ﬁt@%fl\éﬁ ................................................................................................... 5

1.22 E’&)\ﬁ%éfﬁ#ﬁ%ﬁ)\ﬁ Linux ﬁ'\JiEEb ......................................................... 8

% 2 E ﬁ)\;—& Linux ﬁtﬂ;ﬁ%*@@ ........................................................................................... 10
2.1 ﬁﬁﬁ:ﬂ:%m@ .................................................................................................................. 10
2.1.1 _:‘Em_l_ﬁ gﬁ;ﬁ%é%ﬁxﬁkﬁi ................................................................... 10

2.1.2 aﬁ{*%;ﬁ ............................................................................................................... 11

29 iﬁ{t’:ﬂ;ﬁmﬁ .................................................................................................................. 12
221 iﬂ Linux ﬁﬂ;%%gﬂ%% ............................................................................... 12

299 ‘Em Linux ﬁf?%gﬁlﬂ%ﬂﬁ%%ﬁﬂﬁ—%ﬁﬁ] ............................................... 18

293 ,—é:_iﬂ Linux ﬁ{?%%*;%%ﬁ%ﬁk%ﬁ ............................................... 53

224 j‘ﬁﬁ:ﬂ’\] mg%*@&%g ....................................................................................... 23

225 %%KK%%I}L% ........................................................................................... 25

296 :fgq:_'}g{/ﬁm;]ygg@g@i ........................................................................................... 28

%’ 3 E ﬁ)\:‘c\‘,iﬁﬁ%ﬁ%ﬂ%ﬂiﬂ ....................................................................................................... 29
3.1 AANGHFETEIEITPEEH -ororeerereerere e 29
3.1.1 arm-linux-gcc ﬂ;ﬁi ............................................................................................... 29

3.1.2 arm-linux-1d ﬂ;ﬁ .................................................................................................. 38



12 8% -
3.13 arm-linux-objcopy FE I cvvererrreresresseesessnarensennesnsseseesissiesssseescenesnsesassesssensensessessenss 41
3.1.4 arm-linux-objdump BEI evvereeneestmsesnnnenentnsisininessseseeset st sesastesesaesenessensenens 43
3.1.5 LR, HBAFLAE R E B LRI FE T wreererrereressesssessensesasennns 44
3.2 MakKefile JI 2 oeeereerrersessressnmnsnnsensiensinsnesnessensnissessissscsssssssesaessaenssensens eseseseressaianosessannsss 45
3.2.1 Makefile HHIU coeeeeeeeesrmrennseneninintnenetne ettt st e n e a e 45
3.2.2 Makefile XM B BYRRAE 7 3 oeeeerereresesenesesmenininnne sttt aseenens 46
3.2.3 Makefile B ] BB E -weoeeveersreressesnsementenintininiitnienteeese et stsse e e te st e sassaenesaesensens 46
3.3 HH ARM LR35 S 2 ATPCS FRI +veeeeeeeesestsisssnnnrnresnsesesisnccscsssssssssssessnssssensnns 52
33.1 RBERIPFT A LLRIG S ooerrernnninnnninininnniseesimsessslosssssossaensaens 52
3.3.2 ARM-THUMB %ﬁ}%‘,ﬁ]}ﬂ %ijliljl\lj ATPC S ssesssssrssssivisnavansonsorseashofoomunsiatbibhbos casrssss 55
% 4% Windows. Linux FETHXTH. B HY E e, 58
4.1 Windows FAEE R T H A GG e 58
4.1.1 1RAME. %% T E Source Ingighteeeeeeeeesesesessisiinniinini 58
4.12 Xﬁ:fgﬁflﬂ Cuteftp «oeeeeeereremsereseis e 63
4.13 :@ﬂ%filﬂ SECULECRT s+0s0eeereeeeesssssnnsscsssacaretsseneseaserasssssossisossasesiosionsnsssssssansans 63
4.1.4 TFTP Hﬁ%%ﬁﬁ; Tﬁpd32 ................................................................................... 64
42 Linux %%TB"JIE—\ »,]Ar}z\\,\ﬁgg .................................................................................... 65
42.1 AHL . %ﬁlﬁ- KSCOPE werereeresesesssssusnsstitistst sttt 65
429 @ﬂ%ilﬂ- C-Kernitssesosse s ssassssinsasasnssasasvassessasosivasossassssssasasinsisiosssssnsssonssabonsann 69
4223 %;ﬁ@é Y seeneernsvonenncrnssansasivinsesusnosssnnasivonsonnssasvoss oissunstrsssssssssasasssiesasiunussessichnssnns 69
4.2.4 g&@»é grep. find ﬁ»/% .................................................................................... 71
4.2.5 Eﬁ%ﬁﬂ—ﬁ%@é TILATL *v5esesssesssnanrsnnnnansnnsossarsssasssssosoncuiasinassissssonssstosnsiosssesssbanans 7
426 HAa4: tar. diff. PALCh rerereres et 73
25 ARMY iR AR RGHANTL B
gg 5% GPIO FEE[T] »oreeeenncsonvosserssnmncsntansnissusssonesinsssasosiansssassonsssns isonsssonsossasosiadsisnsiuinssdsssasos ssuvasiasss 76
5.1 GPIO {]Eﬁ:jl\gg ................................................................................................................ 76
5.1.1 ﬁd%,ﬁ:%;ﬁ:}iﬁ; GPIO glw ............................................................................ 76
51.2 f"f’f'ff)ﬂ i}«\ﬁ:;kw 4] ﬁﬁ: ................................................................................... 77
52 GPIO E‘Eﬂ;;g{pu LED FOFREE --veeevverrecrsrmssensinsitiiitiitiesissntsesntesnnsssnsesnnsssnssssassssnessnne 80
52.1 Z’Eﬁ"lﬁﬁ’ ............................................................................................................... 80
5279 ﬁﬁ'b"tﬁ’&f"ﬁﬂfrﬁﬁ ........................................................................................... 80
5.2.3 ;m L VT SO 86
% 6 % ﬁ{%%ﬁe*u ....................................................................................................................... 87
6.1 5 B AE A I 3R ) AP [ LT ++-ervererrnrerrssesssssesensssenssesssssassasssssstsssesssssstastssssnsenenss 87



g7

¥8

$£9

6.2

7.1

7.2

8.1

8.2

9.1

9.2

6.1.1 S3C2410/S3C2440 By HHE 23 [H] -wrvveverersrsesesnsesioininsenssssssnsnsnsusisssssssassesssesasesaens ]7
6.1.2 ,ﬁ.{%g_%%g %iﬁ{ﬁ’ﬂ%% ................................................................................... 89
6.1.3 BEEE BAFH B FIE oererrrrrrrmmmmsmnsiisessssssssnsns 91
TEEIR I SRARAESE : fH ] SDRAM -+ereevererrererssssssseresnssssisissescsessssencssssensstsssssesenenns 94
62.1 RAFEMEAEFEEE . BRI IIIR oo sssssessons 94
6.2.2 SR UK, -+esviovreeresussisisiancsunsesaisoianssnsssssivsisassisssstssshastossssesssncsssasesesnsstbaionsssssessesans 97
mﬁ%ﬂii 7 117 L 5 O ON 98
TR FRELTE MIMU F 2 coesesessssresisasssasonsrsesnsnaaeivaiainnioorssnsaressasssassassesssnsssasssassssnsansassns 98
7.1.1  S3C2410/S3C2440 MMU 4 «oveeeeeeresesenniniiieietncitstt ettt 98
7.1.2 S3C2410/S3C2440 MMU Hh HE 75 o 3FFZ ovoovererereneneneneineneineniscsnesesnne 99
7.1.3 WAEH D ] AURAEZR ottt ne 107
O O N ) 5 QN ) - 2 O OO 109
7.1.5 Cache BYFEJF] -oreerrememmiiiiiiiit e 110
7.1.6 S3C2410/S3C2440 MMU. TLB. Cache B35 ]34 - rvreeemrrmssmsimeninenuennne. 113
MMU 1 FH 52451« HE BB B <eeeeveenmeeneee 113
721 FRFF AR L coveeerereeere e 113
7.2.2 AREDGFERR cooveerrvrmnniniiiistnstistsietstisniassnssnssstastsssnnssssssssassssssesssesssssostsnssassssssson 114
B T B (T SN 124
NAND Flash 35l 85 «-ooereermeremnmiii e 125
NAND Flash /4351 NAND Flash 358l B84 ] -oveeeereereseseeenmenineninineisinieinenesnns 125
8.1.1  Flash A2 erereerreremreneiniiiniiiiitctsicttt ettt 125
8.1.2 NAND Flash By HE G5 cooveeeeeeremeiiiniiiie e, 127
8.1.3 NAND Flash i} [B] 7 J -eeeeeeeereereesessnssunsnistisiententintesenniintnssestestesissses e sssesseseensens 128
8.1.4 S3C2410/S3C2440 NAND Flash & B AN veevereremesnminninininiiiiiccscn 134
NAND Flash #5528 BEAESE : {52 Flash «eeeeeeeeeeeererrresesstnoneneniesteninenesesesesneeeenn 135
8.2.1 52 NAND Flash By B --eeveeereeeemmimnniiiiiisistsitsiessssis st s sassssesesenens 135
822 TJC L ﬁﬂ ............................................................................................................. 137
R BTIR ZR ZE R oveveeerrmeemeneni s 143
S3C2410/S3C2440 HH AR ZREE R -oreeererreesremsmniiniiniitnttt sttt 143
9.1.1 ARMAIKZ CPU R 7 R TAER R cooveereeernennin ettt 143
9.1.2  S3C2410/S3C2440 H B ] B woveererereiemi e 146
0.1.3  HI BT B FF BR v 149
T | SRR ST . AR EBERIT -erevesreresssmsrsssessnsssensssssssssssissssssssssssssssssssasessessnnes 151
02.1 IR W CAD TR oot 151

922 ;% ﬁ)]']‘iik. ............................................................................................................. 158



|4 EEsS

% 10 = %Zﬁﬁ‘]’ﬁ*ﬂiﬂ‘f%ﬁ ....................................................................................................... 159
10.1  AFEPAAR 2R J2 & I B At -eeveeeeeeenenee e 159
10.1.1  S3C2410/S3C2440 B EHAR ZR wereeerrrrersssrsnmsieininei 159

10.1.2 PWM ;’iﬂ-j-%g, ..................................................................................................... 161

10.1.3 WATCHDOG ;‘iaj-gg ........................................................................................ 164

102 MPLL *uiﬁ%%ﬁ{@;ggu ........................................................................................... 166
10.2.1 ,T;_ﬁbttﬁ— ........................................................................................................... 166

1022 1R ﬁﬁ ......................................................................................................... 166

10.2.3 ;ﬁﬂ @Uﬁ&‘ ........................................................................................................... 170

gﬁ 11 =§_= ﬁﬁﬁﬁﬁ;—qi&% UART - ooeeeereeeeeeeeesesnsni e 171
11.1 UART J}{}E& UART %M*ffﬁﬁji{i’i .......................................................................... 171
11.1.1 UART )}T:;E%E)E] ................................................................................................ 171

11.1.2 S3C2410/S3C2440 UART g@%:& .................................................................... 172

11.1.3 S3C2410/S3C2440 UART ﬂ/‘:’{i}ﬂ .................................................................... 173

11.2 UART g‘%{/ﬁiwu ........................................................................................................... 177
T1.2.1 AR AT AR weereeneeeeee e 177

1122 9;@] /I)‘\lﬂﬁh ........................................................................................................... 180

gglzﬁ IZC?%D ........................................................................................................................ 181
12.1 T1?C J e ) s 2 R T SO SRS 181
12,11 T2C BB P ceeeerererererereremsnsiet st 181

12.1.2  S3C2410/S3C2440 I2C B B g5 ] B covvrmeemeeeeii 184

122 12C PAERPEAE S -veveeverrerermsnmsesenee e 187
1221 TC ¥ 0 RTC % B M4l1tl1 B AR AE J7 3 weeeeeeemeeemmsmm e 187

1222 ﬁ;ﬁﬁ{i—]— ........................................................................................................... 188

1223 i&ﬁ/iﬁﬂ M41tll %ﬁgg#ﬁ ....................................................................... 188

122.4 T13C SR B T B2 I R oeeeeenn e 195

12.2.5 ;]z_ng ﬁ)]'hi, ........................................................................................................... 196

%’ 13 ﬁ LCD #Q*UEE .................................................................................................................. 197
13.1 LCD #1LCD }»}fﬁ”%g ................................................................................................... 197
13.1.1 LCD E’m’v’;ﬁ ...................................................................................................... 197

13.1.2 S3C2410/S3C2440 LCD j’é%‘]%’ﬂ\?ﬁ .............................................................. 199

132 TFTLCD Eﬂ?;ggu ..................................................................................................... 210
13.2.1 ;’Eﬁ-&i—l— ........................................................................................................... 210

1322 {&55#% ........................................................................................................... 210

13.23 9&% ]l}]lj.‘ﬁk‘ ........................................................................................................... 221



% 14 E ADC *nﬁgﬁiﬁh}:u ..................................................................................................... 229
14.1 ADC fuﬁgjﬁ)ﬁ@ﬁ:ﬁgﬁ&{ﬁ}iﬁ ................................................................................. 299
14.1.1 S3C2410/S3C2440 ADC Fnfah$ 4= 0 BEIR ceeesmenesnivnnacnnnsnnestinnnnisnenenniniane 229
14.1.2 S3C3410/S3C2440 ADC #= 1 Hy{# J T Fe sinnenrsensncoreivirensassinesnssn dbsasitsisinsnsnns 224
14.1.3 ﬁﬁﬁﬁ)ﬁg&gp ........................................................................................... 226

142 ADC %Uﬁfﬁ}ﬁﬁﬁﬁifﬁﬂ ............................................................................................. 230
14.2.1  FBEETL T -oeeeereerrerortmntesestesinentenien sttt sn et s e s s s 230
14.2.2  FEJF AR AT cooreerreesessersesenstnsenanioesisiensisiisissssessesisesnssssssssesnesessessesessssessesssensennones 230
14.2.3 M4k ADC gﬁﬁggﬁﬁg ..................................................................................... 230
142.4 ﬂqﬁﬁ%ﬁg@ﬁ@#ﬂ ................................................................................... 232
14.2.5 SRR covereeesrsesseneporestoinaientiinnesnisissiissesssssessssssssestessessnsosessessenssresessanesnsans 237

EE IS ZE FBAE U-BOOL - eoeoerverrrrrertmnieientente sttt sttt st et e st et et e eae b et e tsesesneeseeneeneensennans 240
15.1 Bootloader fHJJ] - ssereererersesemierininitnitntnee ettt st sre e 240
15.1.1 Bootloader BJHE A «soeeersesresscssissssasssssrssnnsanseasussassnesisssnsnsansssssasssesnssasossssessnssases 240

15.1.2 Bootloader By £ M F J5 BhILFR ooeerereerserracssnstnasesmansnsnssesesssssnssessssesesssssssnnsaeses 241

15.1.3 % JH Bootloader f)- 28 «-ereevereerereremssmstnininnininteit ettt ettt 246

15.2 U-B0oOt 3 HT G FE A -oveeeveeerremne sttt 246
15.2:1 U-B0Ot TFZ A reeeeeerererremsrmresitiintentntintetentente ettt st 246

15.2.2 U-Boot JE 44 %7[‘49 .............................................................................................. 247

1523 U-Boot WHELE . 4iF. FERETLAR ooerserrsnnssnsnsncssnsatsonssnnsnessesseonsenssnesssnsesisans 249

15.2.4 U-Boot B B 5 T AR PR AL AP AT evveeerersererensesentnminninteetetesesc sttt ens 257

15.2.5 U-B0Ot FYFBAE «+-reeeerereermeinnenininenete e 264

15.2.6  U-BoOt F ' A A seeeeereereseneinenti ettt 288

15.2.7 1{# 4 U-Boot RBATARJF covevrereeremenmmenetse sttt 292

16 E  FBIEH LINUX PUEZ ovooeoverrererermrereneine ettt ettt ettt 293
16.1  Linux FRUAS FLREF F storerscogpnesnressscsessssissassneonsdessanassasusstonsesosissssnnsionisssisiosnesassnsisissssatsnce 293

16.2  Linux: FEBAEHE 7 srsvosstsstsicussassasioscsarsessansasnanarsansessasasssssssssssnssnsissisiseinssasssassssisninsrasisvisses 294
16.2.1  FRIBUPIAZTBAL ceeernemeneemetnente ettt e s e ne e 294

16.22 WH TR LM B MaKefile 40Aoererereemsrorerssssssssemsmsssssusessasnsasasssssssesassssssasass 205

1623 WEH KCONSig AT «eveeeseesnsmsenmnmseeiett 304

16.2.4 Linux WAZBL B BE I -werveeererersrererrerentsninnineeins sttt ettt e sae s 309

16.3 Linux PYRZFE AR -eoeeereresresessisnisesisminininiannissessessessissssesessessionsonessssessassansassassnensens 313



l6  BX

16.3.1 Linux KB ShIERRHEIR eeeeerrermsmesmssssssmsst s 313
16.3.2 BT AT DL 33 S3C2410/S3C2440 FF KA -weeeverserseseemsussussussnssnssnssnssusnscnnes 314
I L @ 1 0 1 327
16.3.4 ## YAFFS X % SRR R R RS 330
16.3.5 #4HiF. BE . JE B AT ceevereeeeeese s 333
#H17E #E Linux v - 328 s Rt 335
17.1  Linux ST ZRGEREIR -+evveeereeesessseseensmsmsmsiissn sttt 335
1711 LANUX SCHE B G0 B AR Jieeeeeeeemmenesssnsesssssssssss s R 335
17.1.2 Linux *FOU*?: % H FEEERE coveeeenen 336
17.1.3 Linux Xﬁ"ﬁ:‘ﬁ?’l\?g ......................................................................................... 340

172 B BUSYDOX rree7eesseeessesssssasssmssssssssiss st s 341
17.2.1 Busybox T 341
1722 init #ABNEERAFBRFE O - TR R 342
1723 %-&/%% BUSYDOX e vessersseessssemssmmsssans sttt e 346

17.3 f¥H glibc JEE «oeseeeusensunasss st 350
17.3.1 glibc)?ﬁ’ﬂéﬂ}iﬁ .................................................................................................. 350
1732 %% glibe JEE cecueueene 351
17.4  HIEERBSTAEZRYE vvvveveseesessessessemsenssmssasin st e 352
17.4.1  HMJEE et Bl Fhorrererrerererresesemssssssasssist sttt sttt s 352
N - . L = - 354
R T - = = - SR 356
17.44  SI4E/ME R yaffs SRR GUBLE ST oo 356
17.4.5 #I1E/6EH jffs2 ¥ F B - 360
%18 = Linux Il AT 5, N s 362
18.1 WHZFTENREL T L1 <ttt 362
18.1.1 printk L 362
18.1.2 BB T A G ceoveerseereesees s 364

18.2 Vﬂi‘%dﬁ%&%dﬁ@ﬁiﬁ?‘i& .......................................................................................... 366
182.1 WK L E KGDB Y2 T -8 R 366
1822 WK KGDB Il #6345 S3C2410/S3C2440:w+ wwseerserseersmrsenseasussensenseenes 367
18.2.3 £ A 4k B #i DDD #o gdb AR, P AT woeeereersemsemsmmsmssmsessmnsnsnsnsines 372
18.3 Oops S 5 1 375
18.3.1 Oopsﬁéﬂi?ﬁ&%ﬁ ...................................................................................... 375
1832 WE WM Oops'féé\ﬁ"]ﬁﬁ] A B FL I, cvevereeereseenemsesesnsissnsnsi s 376
18.3.3 {# )8 Oops S R kA 376

18.3.4 {# )8 Oops s A i 5 A R 380



BX 7]

Baks iRAR Linux BEBHFES

F19= $?‘.’f~i§§g@;ﬂ*§r§ ....................................................................................................... 384
19.1 Linux ZXBNFEFETFIRBEIR -+veoerereerrereereressesessessississisassaisssonsasasssssessnesseessssssossessessasnnse 384
19.1.1 NARF. E. WAz g{ggﬁ;pﬁg@;@g‘ ....................................................... 384

19.1.2 Linux %ﬁlﬁf‘?%ﬁ%’ﬁ]ﬁﬁ*}’% ................................................................ 385

19.1.3 ggg}]gﬁg@mﬁﬁ]ﬁjﬁ ................................................................................... 387

19.2 ?fg&%g&gﬁgﬁﬁk .............................................................................................. 387
19.2.1 ?4@-1&,@5@@]%511:?%%&%%*@@@;& ............................................... 387

19.2.2 LED g[gfj]ﬁ):?ﬁﬂ%}ﬁ .................................................................................. 389

#£20= Linux R AN T LR - ocoeeveemsnnesestessensssssssnsasinsstineisatssainisstotosisssisiosssninsernonnnnnonnasss 396
20.1 Linux 575 AL EE AR ZR ZERIHIEIR -+-veeverrereremseecsesiesssessessesssssssessssessiesesssesassssasssssssans 396
20.1.1 Linux #ﬁﬁtgg]g,}(%*@ ............................................................................ 396

20.1.2 ’%ﬂﬁ'ﬂ%‘%’ ....................................................................................................... 400

20.2 Linux q:l%ﬁﬂ\ﬁﬁ;g%m ............................................................................................ 401
20.2.1 HHABEKZ GE M BB AR, oeevemeerssessmsssossiemssssssseusosusssssnasossossnsssasionsasassnnas 401

2022 B Pk AR W AL BE B BT IE eeoeeeenssesnsussnasansonasnonssusii sinesuissinssssiasunsissnaenns 404

20.2.3 *%ﬁgﬁﬂgﬁﬁ ............................................................................................... 406

20.2.4 FEE TH BALTE BB B - coreveretionnisinnsnenaianenininsisrinsasessissstissasas shonsasnese st s RS s nrnasnas 409

20.3 BT B BIIEBHTRIE TR coeoerereocrsrussescssnssrsssnssssssnssassesssscssssionassssassnssanssassisaionsassanns 410
20.3.1 ﬁ%gﬁijjﬂ}?ﬁfﬂﬁﬂﬁ ................................................................................... 410

20:3.2 JRIE I BT -rvoreecersssersesoreninsnesenrssgeBussmmnsisusussesassssissnnsansssnisassssssssssseses 415

F21E YRS I b - 4 OO PO SR 419
21.1 SBOIXEHFRFFHELBRELR «woteersererermnnsacsuessrrunoresssssessesnissrsnssnsonssnessosisssinssssnssvsssssnasisnss 419
21.1.1 %Dggﬁjﬁﬁ:*%ﬁ\% ................................................................................... 419

21.1.2 $ugﬁﬁ]ﬁ)§‘,§g4}%%m ............................................................................... 420

212 ¥ EH IR FE TR --ovverrerresrrsssscsensasssisnsanase Bhahacsessesanssesasesiossesnssasssionisnsnnsnssanesns 423
2121 B OIRGHAR T AL EAR AL S AT coeererreersesmssssnnsesis sttt sas st sss s snses 423

2122 BERARBUXHT BE D e, e 425

21.2.3  FURT B B O ottt ettt ne 429

EFn= P DR B FR R FBAE -+ ovoveeerererrerreremenenesene ettt st et s ae e e ae e eneen 431
22.1 CS8900A M -EIXFNFEFREAE --oveeeeeeereereesee Teeetetteseettutttssieaienentetteenarasessessesrereesssnsnnes 431
22.1.1  CS8900A P AFPE «eevererererrserirnerisintiietstntsiestste ettt 431

22.1.2 CS8900A W] R HRBYFE A BL cveveeverereersessercremmmessantonesnseesssnssesnsnssenesesnsaessibh 432



18 B

22.2 DM9000 AR LR BN TR TREAEL -+ eeveeeeerrerreremese s 441
22.2.1 DM P 4 weveeerereremsmmseeiet e 441
22.2.2 DM9000 M IR 5 FZ JF B PR -wvweerererererersrsmemsmsssssisnsisiss i 442

$23Z IDEEOFISD FURGNERFEFRBIE - ooveerremererererereresss s 450

23.1 IDE B0 R B RR TG -+vevverereermmrmeeee e 450
23.1.1 IDE?ﬁDﬁ?&ﬁ/@}ﬁ% ................................................................................... 450
23.1.2 IDE%UE}Eﬁffiﬁﬁzﬁ ................................................................................... 452
23.1.3 IDE £ T IR FR JF JU R, oeeeeeerreeensnsensnsssssssmsiissiisi e 461

232 SD RURBNFRITRE AL -veeverrermeereseeeses e 464
23.2.1 SD k# o R AN AL veveneneeneenen et 464
2322 SD —F—gﬁijﬁfi}“:{,%;}:ﬁ ......................................................................................... 465
23.2.3  SD FIHRBHFEJF PR weeererereeeeseresssssmsmsmssttitititit s 472
D324 BEAE A3 IRk covereereee e 473

H 24 LCD FNUSB IRBNERFEFBAE - ooeererereermese s 475

24.1 LCD LRBNFETTREALL -oreeeererrrrersresesssets it 475
24.1.1 LCD #1 USB 2 £ IR Zh A2 JFAEZE cooeveerererensssimssseins 475
24.1.2 S3C2410/S3C2440 LCD 45 4| BR IR T F2 JFp FH A +eeverervereressemmsenmnsiniinniiinns 479

242 USB URZFEJTRE H - w-vveeverereeerenessemessststst st 489
242.1 USB ZEZHFE JFHLIR -oveeeereremsesnssesnssststsstns st 489
2422 TRBE WA L USBE . USB BATH USB B AL «oooeeeeesmesenenmimnninenns 491
24.2.3 USB B A B JF] cooeerereeeeesssenesssesn 492

55 kAR Linux &40 HIFR M

25 F ETF Qtopia BY GUI FFA ooeereerrrresesemmsntisi s 496

25.1 ﬁ]\iﬁ GUI ﬁgg ......................................................................................................... 496
25.1.1 Linux 1@ GUI%?}EE’\J}E% ........................................................................... 496

2512 BN Linux FLHY JLAE GUI reeeeeeeeserersssssssessssssn sttt 499

25.2 Qtopia T AL -eeeereee et 501
2521  FEHLTF K IR B AL TR ooveeerrerermreesesssses s 501

2522 RRE. &% QULOPIA 2.2.0 ++eessessssemssensssensssissssssis i 502

2523 FFE E TUHY Qt GUI FEJF cooverreereesssesssessesssssstiistsissisi e 514

2524 HEFN EFERAEBKEFE. FRBAR Qt GUI AR weerresresesencnnss 518
H26EE ET X HY GUI TR corereeeeeereresesmsesmse e 524

26.1 X WINAOW RIEIR soeeommreeeeneenemsne e 524



8% 9|

26.1.1 X BTN LE - otherieecncennieiiaiinisiniiineisenia st ssssassesaesssses e e sesransanen 524
26.1.2 o4& HEE (Window MANAGET ) *+++e+eeressesssnssssmnmtesssstsiisiss st 526
26.1.3 FEHEIHE ( DesKtOp ENVIrONMENt ) ++++seesesssessssssisisissninsitnininsneseesssssssssesenans 526

26.2 TX%@IE—@ SCratChbhOX «+esteeerererrrrttttiiiiiiie s sa s e e 526
26.2.1  SCratChbOX )28 «eoeeeersesessesesersesentiieninnnnenteninsetsiesisescssestsscsestsnsessssssessansesenns 527
26.2.2 Z3E Scratchbox KGR T L «ooeeeeererernrentntninninnete ettt 528
26.2.3 7 Scratchbox Bz N IR T ELAE oot 529
2624 HEEHMIF R T I oottt esesas s sessssens 535
6.3 FEAE Xiovoerrereererersosnosressenssensunessssssisnensnsonsnassasonssnsasanssssssnsssssssaossessasssesssiisnsssnsssessansssassanans 536
26.3.1 BRI AFBYIEZNE T ottt s e s sane 536
26.3.2 ZRIE X BUARBIIRAE --oevveeremerercsmmeseisisentststsissnsecesstsnststsnssssssssssssssssssssscnins 539
2633 4HiF IKOT werereeeresese sttt e 542
26.4 FEAE IMatChBox «ooecooreererserssarssstssisasessarssrassersnsasnenssssasessessnsnisnsessssssiossessassssissssssssssessnssss 547
26.4.1 T ARTEARAD cooveenene e s 548
26.4.2  ZHEE MatChbDOX -ocoeeeereessessesseesesstnsunsssssnsnssasssnsntaseassaressassasansssosasssessessessassesssesasss 548
26.4.3 IEAT. TRIE MatChbDOX eeeeveseeesseesesseesstinnnntentnntisiestesstestee e s s sanenne 550

26.5 %*ﬁ GTEK A reerersreerencteeruitaniennteiiotioiisiiosioinaitensrensaasersctnscensesssnssssssssssssssassssssssssnssassanns 553
26.5.1 GTK+fl\é€ ......................................................................................................... 553
26.5.2 GTK+1§*§ ......................................................................................................... 553

26.6 BHIET GTK+/X ] GUI ] T PP PP PO 555
26.6.1 xterm fZ*ﬁ ......................................................................................................... 556
26.6.2 gtkboard ﬁ*ﬁ .................................................................................................... 557
26.6.3 # g‘y‘iﬁ; B e 560
HF27TE Linux AR A oottt 564
27.1 A strace T HEIREE RGP RIS B oo 564
27.1.1 strace ﬁ%&%*ﬁ ............................................................................................. 564
9712 {iﬁ] strace ;Eﬁ]ﬁhﬁﬁ .................................................................................... 565

279 Wﬁﬁf&lﬂ .............................................................................................................. 568
27.2.1 {# )] memwatch 24T PIFFE AR, woveererreenesnmsmees ittt 568
2722 HAMAHFEILENE:. mtrace. dmalloc. YA *eeeereeeee e 571

273 &%ﬁeﬂ@lﬁ’]mﬁﬁ/ﬁ ...................................................................................................... 573
27.3.1 {# & & # backtrace # backtrace_symbols &AL BLAE IR -+rvveereessssessssssennens 573
27.32 &@gﬁﬁ]ﬁt‘;m ............................................................................................... 574



B 1R ®AR Linux FRINEHRER

#A X Linux &L #ix

#AX Linux FLHREMHE O
ARG L LR L

Windows. Linux 3R3% FAE% T B, &4 a94E

.........................................................



4518 ik A3\ Linux JF&AH0A

EXES
THREAXAANGBAALAA X O

THARMA®EE [
THREBREEANXBRMEZ2% O

1.1 RARARRNE

111 HBARRFEHNE X

1. MAXRFRIENX

ARG E XA BN RO DITHSEALBOR D at . POREAF AT 3B . & A T hY
RS, *hfg. mTHEdE. B, Rl DB EDRIN TR ENLRS. B ERR 2
AL TH.

M 20 HEZE 70 EAREE, TAUHLLANAL. M. R BUE v R RO E T, BB
HL 2% 0 oAb /K PAE TV I SR 3 TR, WA AR, “HRAN” Bl — R4k
R, BATHISREMMIEE Xk, WRAERE T ERIEES B K6,
AR FEHTEIRSE, BXERTEADS “EH” KEK, T BN BRERFHT
HHLRGE, FRABRANEIRSE, FHRRAXRL.

EHMARRRE W RETAMAR B A, KAEEFPRLATH: BFR. FHL. MP3 4§
B RREEARSE, Was TERE. Dol E8E. M. W T WER T ETESE.
BRI BER B, B, BT RN R & LR BSRTHRE ) R R AR (Hn
WAF FERERREE) MM FREZA, JLREU SR MR & MR IRA R B . BEEBOR
(FIE20, HRAB & IR AR BRI, — MAXTE 5 PDA Kk REIFANSS T LA HL X o

2. MARRGERIT R
AR NHET “fe” B, 5 “BHK” MARBAEL, B&UTHR R



